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EXECUTIVE SUMMARY

The Tentative Provisions for the Development of Seismic Regulations for Buildings were
prepared by the Applied Technology Council (ATC) for use in the development of standards and
regulations for the reduction of earthquake hazards for buildings to serve as a guilde to
designers. The Provisions are a significant advance over existing seismic provisions in
scope and content, It will be a challenging task to standards writers and regulators to
abstract pertinent material from the Provisions for incorporation in the large number of
existing standards and regulatioms through which the Provisions will be implemented. It
also will be a challenge to designers and builders to study and understand the seismic
design and construction concepts embodied in the Provisions and to incorporate these con—
cepts in their design and construction practices.

The objective of this report and the analysis of the Provisions it contains is to assist
standards writers, designers, builders, regulators and all other users of the Provisions by
providing a formal representation of the logic of the provisions. The analysis is intended to
serve as an aid in their understanding, further development, incorporation in existing stan—
dards and codes, and use in design and construction practices. The scope of the analysis
includes each of the 13 principal chapters of the Provisions; it excludes the guidelines for
repair, the guidelines for emergency evaluation of damage, and the appendix on masonry con—
struction, The analysis provides:

1. A listing of each of the over 1200 discrete items of data or individual provisions
referred to in the Provisions, with a cross-reference to the other data required
for its evaluation and to the other provisions that use its value,

2. A decision table for each of 340 provisions that displays the logic of the provi-
sions unequivocally and that has heen tested to identify any gaps, redundancy or
contradictions in the logic.

3. Information networks for each chapter as well as the whole document that represent
the precedence relations between provisions, These networks are particularly useful
for following the flow of logic and assessing interdependency in a document new
to most users. The networks show that paths exist with as many as 51 provisions
in series sequency between input data and the final evaluation of compliance,

4, An index locating provisions by reference to the pertinent physical elements of the
building, building processes, and qualities required of these elements and processes
and several alternative arrangements of the provisions to make them more accessible
to various classes of users.

The analysis finds very few uncertainties in the logic of individual provisions. This
is of great credit to the ATC team that formulated the provisions from recent research
results and existing design standards, The analysis does reveal opportunities to improve the
provisions as their further development proceeds. The four major aspects of the analysis
listed above are presented in appendixes Al through A4, respectively, The most significant
findings are discussed in a self-contained chapter of the report.

The techniques used in the analysis have been adapted and developed by the authors from
concepts of logic, taxonomy and computer science to provide technical aids for the formulation,
expression and use of standards. The techniques provide several objective measures on the
clarity, completeness, and consistency of standards. The formal representation provides
another perspective from which their correctness, or technical validity, may be viewed. The
report includes the introduction to the analytical techniques that is necessary for a good
understanding of the formal representation.

iidi



The authors interacted within the ATC team during the development of the provisions.
Because the analysis project started much later than the ATC project, there was not a full
trial of the efficacy of the analysis techniques as an interactive aid to standards—writing
groups, However, recommendations for effective cooperation are presented based on this initial
experience. It is expected that the analysis results and techniques will be helpful to groups
concerned with further development and use of the Provisions. The project also provides a
valuable case study in the application of the analytical techniques to a standards generating
project, which is likely to be of benefit to similar projects in fields other than aseismic

design.
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ABSTRACT -

This report presents the results of a thorough study of the internal logic of the Tentative
Provisions for the Development of Seismic Regulations for Buildings developed by the
Applied Technology Council. The methods of analysis employed in the study provide objective
measures of clarity, completeness, and consistency and an alternative form in which to
examine the technical wvalidity of the provisions. These methods include decision logic
tables for examining individual provisions, information networks for representing the
precedence among provisions, and classification of the provisions to study their scepe

and arrangement. A formal representation of the provisioms is presented by the data items,
decision tables, networks, and classification systems developed in the study. An index and
several alternate arrangements of the provisions are also included. Opportunities for
improvement of the tentative provisions are identified and discussed, and considerations
for their future development and implementation within various national standards are
highlighted. i

Keywords:

Buildings; building codes; building standards; classification; decision tables; earthquake-—
resistant design; information networks; network; seismic designj systems analysis.
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CHAPTER 1
INTRODUCTION

1.1 Objectives and Scope of Study

This publication constitutes the final report on the coaperative research project
between the National Bureau of Standards (NBS) and Carnegie-Mellon University (CMU) entitled
"Formulation and Expression of Seismic Design Provisions.” The project had a three-fold
objective.

The first objective was to assist the Applied Technology Council (ATC) in the preparation
of its report, Tentative Provisions for the Development of Seismic Regulations for Buildings [1]%*
(subsequently referred to as the Provisions). This assistance was to consist of systematic
studies of successive drafts prepared during the development of the Provisions, in order to:

1) resolve possible discrepancies and inconsistencies;

2) investigate alternate arrangements which would make the document more readily usable;
and

3) insure that the basic premises of the development (namely: ease of adoption, ease
of updating, and consistency of provisions) are reflected in the document.

The activities undertaken to meet this objective are briefly described in section 1.2.2.

The second objective of the study was to augment the text of the published Provisions
by providing a formal, consistent documentation of the text, as well as a constructive cri-
tique of possible clarifications and improvements of the text. It was the expectation of the
investigators that this formal representation would be of assistance to a wide range of poten—
tial users of the Provisions, in particular to organizations Iintending to adopt all or selected
portions of the Provisions as legal building codes., Most of the material in this report is
intended to satisfy the second objective of the study.

The third objective was to provide alternate arrangements of the Provisions that would
make them more readily usable by several categories of users. The classification, index and
outlines contained in Appendix A4 of this report are presented to meet this objective.

It is recognized that the Provisions as issued are tentative in nature, and not intended
for immediate consideration for adoption by code writing bodies. It is believed that the
material presented in this report can be of major assistance in the assessment and implementa-
tion studies of the Provisions currently being plamned. [2]

The study included chapters 1 through 13 of the Provisions. Chapter 12A, the appendix
on masonry censtruction, was omitted because it is treated as a reference document by the
remainder of the Provisions. Chapters 14 and 15 are guldelines that cover subjects beyond
the scope of normal building code provisions, and thus were also omirted from this study.

1.2 Background
1.2.1 The ATC-3 Project

The Provisions have been developed by the Applied Technology Council (ATC) under contract
with the National Bureau of Standards (NBS) with funding from the National Science Foundation
(NSF).

The Provisions represent the work of a multi-disciplinary team of some 80 persons from
industry, private practice, universities, and code regulatory agencies. The participants also
solicited and received comments from a wide range of professional, business, and industry
groups. While gsome parts of the Provisions are modeled after existing codes (such as those
of the Structural Engineers Association of California and the International Conference of
Building Officials) many of the parts are quite new, and are an order of magnitude more com-
prehensive in depth and breadth than existing provisions for seismic resistant design.

*The numbers in brackets correspond to the sources cited in REFERENCES.
1



A partial listing of new concepts introduced is reproduced from the "INTRODUCTION" of
the Provisions:

“1. The incorporation of more realistic seismic ground motion intensities.

2, Consideration of the effects of distant earthquakes on long-period buildings.

3. Response modification coefficients (reduction factors) which are based on considera-
tion of the inherent toughmess, amount of damping when undergoing inelastic response,
and observed past performance of various types of f{raming systems,

4. Classification of building use—group categories into "Seismic Hazard Exposure Groups”,

5. Seismic performance categories for buildings with design and analysis requirements
dependent on the seismicity index and building seismic hazard exposure group.

6. Simplified structural response coefficient formulas related to the fundamental period
of the seismic resisting system of the building, .

7. Detailed seismic design requirements for architectural, electrical, and mechanical
systems and components,

8. Materials design and analysis based upon stresses approaching vield.

9. Guidelines for gystematic abatement of seismic hazards im existing buildings.

10, Guidelines for assessment of earthquake damage, strengthening or repair of damaged
buildings, and potential seismic hazards in existing buildings.”

The reader is referred to the INTRODUCTION of the Provisions for a discussion of the
philosophy and objectives of the ATC effort, new concepts introduced, and the organization of
the ATC project.

Of particular importance to the study reported herein was the early recoguition that the
Provisions could not develop in an evolutionary fashion from existing coedes, For this reason,
a Format Committee has been an integral part of the ATC effort, with the responsibility for
developing the major organizational format of the Provisions., One of the principal investi-
gators (S. J. Fenves) was a member of the Format Committee, as well as of the Coordinating
Committee which compiled the January 1976 draft {ATC-3-04},

1.2.2 The NBS-CMU Project

As the ATC project progressed, it became apparent that it was impractical to assign to
the ATC Format Committee the task of resolving all possible sources of inconsistency, or to
analyze and explore possible alternate organizational formats, Therefore, under a separate
grant from NSF, a cooperative project between NBS and CMU was initiated and charged with
assisting in the "Formulation and Expression” of the Provisions,

The NBS-CMU project team brought to this task a methodology developed over several years
and applied to a number of codes and design specifications. A general outline of the method-
ology is given in reference [3], Aspects of the methodology pertinent to the use of this
report are introduced in chapter 2., The application of the methodology in this project is
described in detail in appendix B,

Briefly, the project consisted of two phases, corresponding to the objectives given in
Section 1,1, From May 1976 through August 1977, the project team reviewed successive drafts
of the Provisions, and provided feedback and suggestions to the ATC project. The most signif-
icant suggestions were compiled into three "Working Reports” (4], [5], [6] submitted to ATC.
In addition, informal comments and suggestions were provided directly to the ATC staff and
several of the Task Committees, particularly during the summer of 1977, when a number of
rapid response comments were transmitted tc ATC during the preparation of the final version
of the Provisions.

The second phase began with the receipt of the pre-publication copy of the final version
of the Provisions (ATC-3-06), Starting with the several portions developed on the basis of
earlier drafts, the formal representation presented in this report was developed and com-
pleted, and the preoject findings and suggestions compiled.



1.3 Scope of Report

Chapter 2 describes briefly the methodology followed in the analysis of the Provisions,
and provides a guide for reading and interpreting the formal representation. Chapter 3
presents the significant findings concerning the clarity, completeness, consistency, and, to
a smaller extent, the technical validity of the published Provisions {(ATC-3-06) discovered
in the process of preparing the formal representation of the Provisions. Chapter 4 contains
a summary of the conclusions, with recommendations for further use of the results of this
study.

Appendixes Al through A4 contain the formal representation with many detailed comments
about the provisions. Appendixes Bl and B2 elaborate further on the application of the
methodology for the analysis and representation in the development of standards.

1.4 Uses of Report

It is anticipated that this report can be of major assistance in the assessment of the
Provisions, further studies in the development, testing and improvement of model seismic design
and counstruction provisions based on the Provisions, and the eventual incorporation of the
resulting provisions into loecal codes, standards and manuals of practice.

Chapter 3, which can be read independently of the rest ef the report, should be reviewed
by all groups assessing the Provisions, as it summarizes and documents  a number of major
issues resulting from the analysis of the Provisions which should be addressed before the
Provigions can be considered ready for adoption by code-writing bodies.

The understanding of the data presented in appendixes Al through A4 requires the reading
of Chapter 2. The formal representation of the Provisions, consisting of data lists, decision
tables, information networks and classification schemes, can be used in at least the following
contexts:

° as a means of gaining better understanding of the intent and content of the
Provisions, both at the detalled level of individual provisions documented by the
decision tables and at the global level of interrelated provisions displayed by the
information networks, classification schemes, and alternate arrangements.

as a means of detecting areas of problems, again both at the detailed level (notably
through the comments on the decision tables in appendix A2?) and at the global level,
by tracing the ramifications of provisions through the network;

as a guide for assessment and future modifications, in greater detail than given in
Chapter 3; and .

as a case study of the application of the methodology for the analysis and represen-—
tation of standards discussed in appendix B.



CHAPTER 2

DESCRIPTION OF THE ANALYSIS AND REPRESENTATION

This chapter presents a brief overview of the methodology used for the analysis and
representation of the Provisions. The primary emphasis of the chapter is to provide suffi-
cient understanding for use of the remainder of the report, particularly the results pre-
sented in appendixes Al through A4. A more complete discussion of the application of the
methodology to the analysis of the Provisions is given in appendix B. A more detailed
explanation of the basic concepts of the methodology can be found in references [3] and [7].

2.1 Qverview

The Provisions, as implied in its title, consists of a set of individual provisions.
Each provision has the function of assigning a value to a data item (or datum for shert).
Thus, the (partial) provision from section 4.2 of the Provisions:

"+ + . the seismic coefficient C, shall be determined in accordance with the
formula:

1.24,8 |
_ (4-2)"
rr2/3

clearly specifies a procedure for assigning a (numerical) value to the datum "Seismic
coefficient, CS",

The {partial) provision from sectiom 1l.4.4:

"No new building . . . assigned to Category D shall be sited where there is the
potential for an active fault to cause rupture of the ground surface at the
building.”

can be viewed as assigning a (boolean) value of "satisfied” or "violated™ to the datum
"Category D site limitation”.

Individual provisions are, of course, interrelated. This interrelationship can be
made explicit by defining the ingredients of each datum, that is, the list of all data
items that may be necessary to evaluate it. Thus, in the examples above, the ingredients
of G, are Ay, S, R and T, while the ingredients of "Category D site limitation” are the
data items “Seismic Performance Category” (which may have wvalues of: "A™, "B", "C" or
"D"} and “"Potential exists for ground rupture from active fault” (with possible values
of "true” or “"false").

A set of provisions can be analyzed to determine if they are clear, complete, con-
sistent and, to some extent, correct. The analysis is conducted at several levels of
detail, The primary benefit of the amalysis is that it raises questions when points
are detected that might indicate loss of clariry, completeness, etc. The technique does
not provide corrective answers, for that gemerally involves actual change in the wording
of the provisions. The results of the analysis can be displayed in a number of formats,
depending on subsequent use,

Four principal tools were used in the analysis of the Provisioms:

1) Data items are defined for every wvariable in the provisions. The list of
data items is typically considerably longer than the conventional list of
definitions and symbols, as it also includes boolean variables such as “"poten-
tial exists for ground rupture from active fault”. In addition to providing
an explicit referencing scheme, the list of data items is useful for analysis
purposes, as it uncovers possible ambiguities, such as using two (or more)
names for the same datum, or using the same, or similar, names for different
data items. .



2) Decision tables are used to represent the meaning of individual provisions. A
decision table is simply an orderly presentation of the reasoning leading to the
assignment of a value to a datum. It is easily analyzed to assure that the reasoning
process will lead to a unique result and that no possibility exists for encountering
a situation not defined. Decision tables present an overall analysis of situations
involving parallel thought processes, whereas the written text, and, to some extent,
flow charts, both describe a sequential thought pattern,

3) Information networks are used to represent the precedence relations among the provi-
sions, FEach datum occupies one node in the network. The nodes are connected to
their ingredient nodes by branches that represent the flow of information through a
set of provisions.

4) The outline/classified index is used to represent the arrangement and scope of the
provisions., The subset of the overall set of provisions which contains the likely
points of entry by users is selected as a set of basic provisions. Each of these
basic provisions is then classified using key words that define the scope of the
provisions. The classifiers allow outlines and indexes to be constructed, and the
basic provisions are entered at the appropriate points (thus, this teol involves
synthesis as well as analysis). Several different arrangements of the basic provi-
sions can he generated, allowing selection of the best arrangement for any given
use.

Examples of the use of each of these tools in the analysis of the Provisions are
presented in the following sections.

2,2 Data Items

A datum is a precise identification of a variable occurring in the provisions. The
total set of data items, plus the relations between them, are intended to contain all the
substantive information in the provisions. However, there is considerable leeway in defining
data items, In this study, the general philosophy followed was to define as data items only
those variables representing values that were explicitly needed to evaluate other data items
or to judge compliance with the provisions. Thus, the data items in this study do not capture
100 percent of the subtleties of meaning carried in the textual expression of the provisions.

It is convenient to desipgnate data items by several categories:

1) by the type of value it carries, e.g., numeric, boolean (with possible values of
“true” or “"false", or, equivalently, “satisfied” or “violated”) or multi-valued
(e.g., "Seismic performance category")};

2) by position in the data hierarchy or information network. The most important
distinctions are basic or input data items (i.e., data items with no ingredients),
derived data items (i.e., data items with at least ome ingredient), and terminal
data items {i.e., data items with no dependents);

3) by classification category, namely whether the data item belongs to one of the
classification categories used for indexing and outlining, such as physical entity,
process or enviromnment.

The primary function of the data lists is to provide an explicit referencing scheme for
the data items., In this study, the following coding scheme was used:

1) each data item was assigned a unique numeric label, or data number, of the form
nnmkk where:

nn  is the chapter number in the Provisions (1 through 13) where the data
item occurs (in the common case of multiple occurrence, the lecation of
best definition is used)

m  is the major section number (with the exception of sections 5.10 and 5.11
of the Provisions, where m = 9 is used)

5



kk 1s an arbitrary number to distinguish the different data items within the
section (it normally reflects the sequence of occurrence within the section)

2) derived data items were assigned a mmemonic data label of six or fewer characters
(see section 2.3.2 for a further discussion of the coding system used in these
labels); and

3) each data item was assigned a textual data description.

Thus, for example, the data items appearing in the second example presented earlier are
identified in the Data List of appendix Al as:

Number Label Description

1493 CDSLR Category D site limitation requirement

1490 SPC Selsmic performance category

1230 Building stage

1496 Potential exists for ground rupture from active fault

Note that the datum “Building stage” is a boolean datum with possible values of "new” or
"existing". :

All of the data items in appendix AL that have data labels are derived data items, that
ig, they each have one or more ingredients that were identified in this study., The way in
which the ingredients are used to evaluate the derived data items is shown in the decision
tables in appendix A2, The use of deecision tables is discussed in the following section,

2.3 Decision Tables

2,3.1 Reading Decision Tables

A decision table is a tabular arrangement of conditions, actions, and rules, A condition
is a logical statement that must have one of only two values: true or false, An action is
any operation; in the context of this study it is the assignment of a value to a datum, A
rule is a statement that prescribes a set of condition values in order that a specified set
of actions can be performed. Thus, the second example introduced in section 2,1 is shown in
decision table form as follows:

Rule 1 Rule 2 Rule 3 Rule 4

*
Condition 1 Seismic performance category =D #* Y Y N N
*
%
Condition 2 Potential for ground rupture from * ¥ N Y N
active fault = true *

h h ok e ok ok ok ok o ok ok % ok ko ok ok ok ok ok ok A R o ok % ok R ok ok Kk kR X R R R R

Action 1 Category D site limitation
requitrement = satisfied

X X X

Action 2 Category D site limitation
requirement = violated

o ¥ N % % X ¥

The table is read rule by rule. Rule 1 reads: If Seismic Performance Category is D and

potential for ground rupture from active fault exists then Category D Site Limitation Require-
ment is violated; the other rules can be read similarly,



The actual format of decision tables presented in appendix A2 is shown in connection with
the full Site limitation provision reproduced below {underlined words omitted in introductory
example):

"1.4,4 SITE LIMITATION FOR SEISMIC DESIGN PERFORMANCE CATEGORY D

No new building or existing building which is, because of change in use,
assigned to Category D shall be sited where there is the potential for an active
fault to cause rupture of the ground surface at the building."”

The corresponding decision table shown in appendix A2 is shown in table 2.1, below:

Table 2.1 Display of Typical Decision Table

DATUM: Category D site limitation requirement

SECTION: 1.4.4 ) LABEL: CDSLR NUMBER: 1493
INGREDLENTS
Datum Label Number
Seismic performance category : SPC 1490
Building stage 1230
Proposed work on existing building 1240
Seismic performance category before proposed work YSPCB 1264
Potential exists for ground rupture from active fault 1496
DECISION TABLE 1 2 3 4 E
%
1 GSeismic performance category = D * N Y ¥ ¥
2 Building stage = new * . ¥ - N
3 Proposed work on existing building = change of use and * . — Y N
Seismic performance category before proposed work # D *
4 Potential exists for ground rupture from active fault = true * . N N ,
®
% ok Kk Kk ok Kk %k Kk Kk ko ko & % k % & % & & %k ok ok ok ok Kk ko ok ok ok ok ok ok ok ok ok Rk &k Kk k%
®
1 CDSLR = satisfied * X X X X
2 CDSLR = vioclated * X
*

Note: - means false predetermined by another condition value in that rule
. means either true or false is acceptable for the condition in that rule
{(usually referred to as immaterial).
E means ELSE; this rule applies if none of the preceding rules apply
+ 1is also used in many decision tables; it means true predetermined by another
condition value in that rule




2.3.2 Functions

Not all provisions depend upon conditions for their evaluation, although the majority in
this study do, A provision which does not require the evaluation of any .conditions (i.e.,
a "degenerate” decision table with only one rule and one action) is called a function. The
partial provision for Cq introduced earlier is an example of a function; however, the full
provision for C_, requires a decision table because the use of formula 4-2 is conditional.
That decision table is shown in appendix A2, the data number is 4210.

Sometimes the Provisions specify a set of ingredients for a datum, but do not specify
precisely how they are to be used in evaluation., The following excerpt from section 4.2
of the Provisions illustrates this type of relation:

"4,2,2 PERIOD DETERMINATION

" The fundamental period of the building, T, (used) in Formula 4-2 may be
determined based on the properties of the seismic resisting system in the
direction being analyzed and the use of established methods of mechanics
assuming the base of the building to be fixed , . ."

In this instance the datum “Calculated fundamental period” (number 4250) is said to be an
indefinite function of the following ingredients:

4251  Period calculated using established methods
4252  Properties of SRS in direction being analyzed
4253 Building assumed to be fixed at base

There are also instances in which the Provisions seem to indicate a precedential rela-
tion between data items, but the analyst must make some assumption as to just what the
relation is, Sometimes the assumption is so strongly implied that the ingredience relation
can be treated just as the indefinite function described previously. However, the implica-
tion may be weak or nonexistent, Such instances have been called assumed functions in
this study, Two examples illustrate the typical characteristics of such provisions.

The first is a sentence from section 7,2,1 of the Provisions:

“"The strength of foundation components shall not be less than that required for
forces acting without seismic forces.”

It was assumed that the foreces acting without seismic forces should include all other forces
that are included in the Provisions. Thus the data item, "Required strength without seismic
load” (number 7220) is said to be an assumed function of the ingredients:

3707 YQD Dead load effect
3708 YQL Live load effect
3710 YQ5 Snow load effect

The second example is from section 1.2 of the Provisions:

"These provisions establish requirements for strengthening of existing buildings
where alterations reducing the seismic force resistance are made. . . ©

Among the data items identified in this provision are: "Seismic force resistance before
proposed activity™ and “Seismic force resistance after proposed activity,” (numbers 1250

and 1260), It was assumed that these resistances should be determined according to the pro-
visions of the remaining chapters, however, no data items could be identified as specific
ingredients. In this instance the data list shows a data label for both, indieating that
they must be derived data items, but no ingredients are shown.

The data labels are coded to distinguish decision tables, functions, indefinite fune-
tions, and assumed functions as follows:



1) all labels beglnning with the letter “X" indicate definite functions,
2) all labels beginning with "Y" indicate indefinite functioms,

3) all labels beginning with "Z” indicate assumed functions,

4) all other labels indicate decision tables.

It is important to note that actions of decision tables are functions, and that some
actions are indefinite or assumed. No coding exists for decision tables with such actiomns,
but the assumptions made in preparing each decision table are noted below the decision table,

2.3.3 Decision Trees

Decision tables may be analyzed to provide some explicit checks on clarity and complete-
ness by verifying that no two rules could be matched simultaneocusly and that all possible
rules are included. The easiest and most reliable way to do this is by decomposing the
decision table into a decision tree. The analysis is easily performed with a computer. [8],
[9] Figure 2.1 shows the decision tree taken from the decision table shown earlier for
the complete "Category D site limitation requirement” in two formats. First is a conventional
graphlc representation of a tree with tests of boolean conditions at all branching nodes and
the associated rules at each terminal node. Second is a computer generated representation of
the same tree with “Ci" indfcating a test of the ith condition, "Rj}” indicating the jth rule,
"+" a branch following a true result for the previous condition, "-" a branch following a
false result for the previous condition, and "ELSE" indicating a rule not found in the
original table.

None of the decision tables shown in appendix A2 have rules that may be matched simul-
taneously. Such rules are either redundant (they have the same action) or contradictory
(they have different actions) and always indicate ambiguity in the text or a fault in the
construction of the decision table. The Provisions were interpreted so that all decision
tables would be unambiguous. Comments included below the decision tables indicate these
points for which the interpretation required to produce this result was not straightforward.

About three—fourths of the decision tables in appendix A2 are shown with an ELSE rule.
For the overwhelming majority of these decision tables the ELSE rule clearly leads to one
of the actions. Usually that action is to mark a provision as “"violated” (e.g., the decision
table for "Category D site limitation requirement”). In some instances, however, the ELSE
rule represents possibly important omissions in the Provisions; these instances are always
discussed in the comments in appendix A2. Note that a single ELSE rule in a decision table
may represent more than cne ELSE rule in a decision tree (for example, see figure 2.1).
Those tables shown without the rule labeled "E” are complete; no other possible combination
of condition values exist.

2.4 Information Network

The individual provisions, and thelr corresponding decision tables and functions, are
interrelated by the fact that the ingredients of any one provision may themselves be the
outputs or results of other provisions. In appendix A2, the direct ingredients of each
derived datum are shown above the decision table or function, as illustrated previously for
the "Category D site limitation requirement.”

To provide a more global view, the information network represents graphically the flow
of information through the decision points 1n a set of provisions. The entire network can
be assembled once each of the nodes and their direct ingredients are known. The assembly
is easily performed with a computer program. [7], [8] The complete information netwerk can
then be used for three general operations:

1) to determine the dependents of a data item

2)  to trace the global ingredience of a particular node (that is, all the nodes that
have any possible influence on the node in question) and

3) to trace the global dependence of a particular node, (that is, all the nodes
that might be influenced by the node in question).
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These operations are useful to those actually designing with a set of provisions {particularly
when using automatic data processing equipment) because they provide all the necessary cross—
references. They are also useful in the development of a set of provisions; the global
ingredience, in particular, can be used to guide the ordering and written expression of pro-
visions, The network can alse be used to detect loops in the precedence (corresponding to
circular definitions) and detached (unreferenced) sets of provisions. Examination of how

a datum is used in the evaluation of its dependents is a good check on consistency.

A graphical representation of a segment of the information network for sections 3.4 and
3.5 of the Provisions is shown in figure 2.2. These sections contain the provisions for the
required level of seismic load analysis., For larger networks, it is more compact and conve—
nilent to display the information network in tabular form, using indentations to represent the
levels of the nodes, i.e., their "distance™ from the top node along the path through the
decision points. This representation requires the use of a spanning tree of the network.
The spanning tree is constructed by omitting from the graph all but one of the dependence
branches originating from any one node. The omitted branches become cross-references to
ingredients previously encountered along the spanning tree, The spanning tree and the tabu-
lar representation of the same segment of the Provisions, in the format used 1in appendix A3,
are also shown in figure 2.3, The conventions used in the tabular format are as follows:

1) a minus sign before a datum number means that the datum has been defined previously;
2) an asterisk after a datum number means that the entire subnetwork of ingredients
of the datum has been defined previously, and is not repeated. To locate the sub-
network, simply proceed up the network at the same level to find the original occur-
rence of the node and the complete subnetwork of ingredients,

The correspondence between the dashed branches in figure 2.3 a) and the - and * symbols
in the tabular format of figure 2.3 b) should be noted.

The levels calculated for use in printing the global ingredience network represent the
number of steps along the longest path from that node to the level of the terminal node and
is called output level. It is also possible to print the global dependence network using
the similar input level, Both these levels and the dependents of each data item.are shown
in the data list of appendix Al. In addition, a quantity called float is shown. PFloat for
any node is the difference between the longest path from input to output through that node
(the sum of the two levels) and the longest such path in the entire network, It is simply
a measure of the depth of the chain of precedence involving a given node as contrasted
to the depth of the entire network,

Appendix A3 contains one network for each of the chapters of the Provisions studied
except chapter 2. Chapter 2 of the Provisions contains no precedence, only input data
items. The appendix also contains a merged network for all of the chapters., To conserve
space, this total network shows only derived data items. In the individual chapter networks,
references to ingredients in other chapters are treated as input data items, even if they
are really derived data items in their own chapter. These references are marked as follows:

1) the first character of the data desecription is "%4", and ]
2) if the datum is actually a derived datum, the second character of the data

description is "*",

2.5 Outline/Classified Index

The classification of provisions in a systematic fashion offers considerable insight
into the overall organization of provisions for better access and retrieval. Appendix A4
contains a classification of all the decision tables and definite functions identified
in this study (that is, all derived data items except indefinite and assumed functions).
These provisions are treated in two groups in the appendix: requirements and other derived
data items (herein referred to as determinations). Requirements are those data items which
may take the value of "satisfied” or "violated", They may be identified by examining the
action stub of the decision table (or generally speaking, by the title of the datum, since
nearly all.requirements include the word requirement in the data description). Earlier
in this chapter, two provisions were introduced as examples of data items, one for the
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seismic coefficlent, Cg, and a second for a limitation on the sites for seismic performance
category D buildings., The provision for the "Category D site limitation” is a requirement,
whereas the provision for Cj is not a requirement, but determines a numerical value, C
the seismic coefficient.

s?

Requirements are classified according to a model in which the subject of an equivalent
"bagsic" requirement names a physical entity or a process and the predicate specifies a
quality required of that subject. [11, 12] Thus the following provision from section l.6.4
of the Provisions (datum 1655), illustrates a requirement dealing with a process:

"Each Special Inspector shall furnish to the Regulatory Agency, the owner, the persons
preparing the Quality Assurance Plan, and the contractor copies of regular weekly
progress reports of his observations noting thereon any uncorrected deficiencies and
corrections of previously reported deficiencies.”

It can be classified by the process implied by "Special Inspector” and "observations”, which
could be called INSPECTION, and by the quality implied by "regular weekly progress reports,”
which could be called DOCUMENTATION. Similarly, the following (partial) provision from
section 3.1 of the Provisions (part of datum 3120), illustrates a requirement dealing with
a physical entity:

"+ « o and the connections shall develop the strength of the connected members or the
forces indicated above.”

It can be classified by the named object, CONNECTION, and the quality implied by the phrase,
"develop the strength . . . or the forces,” which could be called STRENGTH REQUIRED. All
of the processes referred to in the requirements of the Provisions are related to buildings
or parts of buildings, and thus each requirement that has a process as its subject can also
be classified by a physical entity,

The performance approach to design makes another basic category useful for classifica-
tion of requirements, that of performance limit states. A limit state can be defined briefly
as a mode (or degree) of behavior that renders a structure incapable of providing one or more
of its Intended performance attributes, For various reasons not all requirements in the
Provisions can be related to a limit state. One which can be so related quite easily is the
aforementioned "Category D site limitation" (datum 1493); the limit state could be called
GROUND RUPTURE, Another example is the following provision from section 3.8 of the Provisions
(datum 3810), A

"All portions of a building shall be designed and constructed to act as an integral
unit in resisting seismic forces unless separated structurally by a distance suffi-
cient to avoid damaging contact under total deflection, §, (as determined in

Sec. 4.6,1), or modified deflection 8, (as determined in Sec. 6.2.3), corresponding
to the seismic design forces.”

which can be classified by a limit state called COLLISION,

There is no model for the classification of determinations comparable to the simple
model for classifying requirements. [12] Such provisions often may be appropriately classed
by the classifiers used for the requirements for which they serve as ingredients (for
example, by the physical entity or process to which the value pertains, or by the required
quality or limit state for which the value may be used as a measure)}. The technique
adopted In this study was to class each determination according to the process in which
it would normally be derived and used and by any other particularly meaningful classifiers.
In addition, another category for the type of derived measures was added to the classifica-
tion. Thus the seismic coefficient, C , discussed previously, can be classified by the
process EQUIVALENT LATERAL FORCE ANALYSIS and by a type of derived measure, which could
be called a STRUCTURAL RESPONSE MEASURE.

The models described [11l, 12] for classifying provisions have been followed to assure
that the classifiers selected for that provision are relevant to it. The vocabulary of

words used for the classification has been tailored to be meaningful to the anticipated
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audience for the Provisions. However, use of classifiers that are relevant and meaningful
does not assure a useful classification without further considerations. In this study

the classical logical principles of classification have been followed wherever possible.
That is, where a set of classifiers exists at one level, a provision must be classed by
one and only one of the classifiers in the set. These principles have also been referred
to as collective exhaustion and mutual exclusion. [3] Other considerations that have been
followed in this study are that multi-level classifications be graded so that the scope
varies regularly from one level to another, that the order of classifiers in a set at one
level be in a progression that is relevant and meaningful, and that the breadth and depth
of the classification should not be so large as to be unwieldy in a conceptual senmse, [12}

Many of these considerations are illustrated in the three level classification of the
building process of design:

I 1L I11
Stages of Design . Methods of Seismic
Activity Stages of Analysis Load Analysis
Site/soil Investigation Seismic Load Analysis Equivalent Lateral Force
Conceptual Design Member Force Analysis Modal
Analysis Soil Structure Interaction

Detailed Design

Each of the levels 1s collectively exhaustive in the following sense: any provision classed
as design can be classed as at least one of four stages in level 1; any provision classed as
analysis can be classed as at least one of the two stages in level IT1; and similarly for
level I11. The levels are mutuvally exclusive in that no provision is classed by more than
one classifier at any level. Should more than one classifier from a set be appropriate

for the provision, the provision is classed by the "parent™ of the classifiers, Thus a
provision that pertains to both the equivalent lateral force and the modal methods of
analysis is classed as SEISMIC LOAD ANALYSIS. The combination of the logical principles

and the property of a uniform gradation 4f scope across the levels means that a multi-level
classificarion has a tree—like structure, which can be conveniently represented as an
indented outline thus:

Design
Site/soil Investigation
Conceptual Design
Analysis
Seismic Load Analysis
Equivalent Lateral Force
Modal
Soil structure Interaction
Member Force Analysis
Detailed Design

The progressive ordering of classifiers within a level is demonstrated in the first two
levels by a correlation with time. That 1is, the second activity normally follows the
first, and so on, At the third level, the three methods of analysis are ordered, roughly
speaking, according to increasing sophistication of the mathematical modeling.

The preceding example does not illustrate any consideration of unwieldy breadth or
depth because it is conveniently small. The classification of the Provisions according
to physical entity contained in appendix A4 is much larger and illustrates the use of
another practice to control the breadth and depth. The full tree-—like structure of the
physical entity classification is not developed. Rather, many tree-like structures of
a manageable size are shown, with indications of how they might be combined into a large
tree. This concept can be illustrated by considering the previously described three
level, tree-like classification for design to be three separate trees in which the "root"
of each tree might be the title of the level given previously. These roots are then iden—
tified as "transparent” eclassifiers, which means that they serve only to indicate that their
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tree would normally be attached to some other classifier and that they would not normally
be used by themselves for classing a provision. The classifiers to which the transparent
classifier might be attached may be discerned from the name of the transparent classifier.
Thus the transparent classifier METHODS OF SEISMIC LOAD ANALYSIS would be attached to the
clagsifier SEISMIC LOAD ANALYSIS. The transparent classifiers in appendix A4 frequently
may be attached to more than one other classifier.

The construction of a classification system and the subsequent classing of requirements
and determinations is not a once-—through operation, Several cycles of classification, anal-
ysis, and modification are required. The elementary analytical checks used in this study
are concerned with logical principles, primarily completeness. First, each requirement must
be classed as a physical entity and as a required quality to satisfy the basic model, These
two categories are said to be exhaustive for the requirements. Also, for this study it is
appropriate that each determination be classed as a building process and as a type of derived
measure. Second, each classifier that is at an extreme level from a root (that is, no clas—
sifiers exist which subdivide its scope) must be used to classify at least one provision.

This "scope” analysis can be carried to another level of detail, that of testing the
existence of a requirement for every potential combination of physical entity and required
quality classifiers. This type of analysis is particularly appropriate for the a priori
analysis of a new set of provisions, but was not rigorously performed in this post-facto
analysis of the Provisions. An a priori analysis would not normally include as large a set
of classifiers as those contained in appendix A4.

Although the clagsification of the Provigions is quite useful for an analysis of scope
at various levels, it is probably more useful as an aid in accessing particular provisions.
Two principal types of aids for access are contained in appendix A4: index and outline.

An index is simply an alphabetical ordering of the c¢lassifiers with the provisions listed
for each classifier. Each provision appears in the index beneath each of the classifiers
it is associated with (as many as ten times for some provisions, at least two times for all
provisions). An outline is a unique ordering of the provisions in which a provision gen-—
erally appears only once. Note that the number of levels of indentation in the outlines

of appendix A4 could be reduced considerably should one desire to do so, because each head-
ing in those outlines is limited to a single classifier whereas headings in conventional
outlines frequently contain the equivalent of two or more classifiers. An example of such
condensation is included in appendix A4 as table A4.18.

An index is used in a different fashion than an outline. It can be considered a
"multiple point of access” tool for locating a provision, whereas an outline is a "single
point” tool. For this reason, some of the previously deseribed rules for classification
may be deliberately ignored for the purpose of producing a more general index. For example,
the provision requiring weekly reports by the special inspector, which was classed as
INSPECTION and DOCUMENTATION, could also be classed as QUALITY ASSURANCE for the purpose
of indexing even though QUALITY ASSURANCE would be implied in a strict sense because it is
the "parent” of INSPECTION. Likewise a provision applying to both the equivalent lateral
force and the modal methods of analysis would strictly be classed as SEISMIC LOAD ANALYSIS,
but it could alsc be classed as both EQUIVALENT LATERAL FORCE and MODAL for the purpose of
indexing. Thus the basic classification of a provision is frequently expanded for use
in indexinge.

In contrast, the basic classification is frequently reduced for the purpose of outlining.
In the extreme, all provisions can be outlined according to a single tree of classifiers if
that tree is exhaustive over the provisions. In this study no tree is exhaustive in this
sense. However, several trees are exhaustive when considering either requirements or deter-—
minations alone, and cutlines so generated are contained in appendix A4. In the more general
case, outlines are generated by appending trees of classifiers from different basic categories
on to one another. As an illustration, consider the provisions of section 1.6 of the Provi-
sions. There are 13 requirements and five determinations, all of which are classified by the
process QUALITY ASSURANCE, or one of its subactivities PLANNING, INSPECTION, and TESTING,
and by the required quality SOCIAL QUALITY (a general classifier that is used to separate
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those required qualities pertaining to processes from those pertaining to physical entities,
which are grouped under the general classifier PHYSICAL QUALITIES) or one of the appropriate
types of social qualities, EXISTENCE OF PROCESS, TECHNIQUE, or DOCUMENTATION.

The two small tress of classifiers from the different categories are as follows:

QUALITY ASSURANCE SOCIAL QUALITY
Planning Existence of Process
Inspection Method
Testing Technique
Principles and Assumptions
Documentation

There are two ways of combining these two trees into outlines, and the results are shown in
tables 2.2 and 2.3 (the negative datum number is used to signify that the provision is a
determination, not a requirement)., The string of classifiers at the top of each outline—-
BUTLDING, PROPOSED (NEW), REQUIRED QUALITIES, BUILDING PROCESSES, QUALITY ASSURANCE, and
SOCIAL QUALITIES--have no bearing on the arrangement of classifiers. They serve only to
place this set of provisions in the overall context of the Provisions, and they might be
considered the family tree of this set of provisions. The difference between the two
outlines is due entirely to the order of appending the two trees into one, A comparison

of the two outlines shows that the second is somewhat redundant in that four of the provi-
sions are outlined three times each. This is one simple measure of quality, and on that
basis the first outline is preferred over the second. Other measures of quality exist [12],
but are not of great consequence in this study.

No strongly preferred arrangement for the Provisions is presented in appendix A4,
because it is recognized that different arrangements suit particular individuals or partic—
ular purposes. In addition, a more thorough study of arrangement would be desirable, but
such a study should include refinements in the decision tables of appendix A2. Some of
those decision tables include mors than one basic requirement, and this makes classification
for the purpose of rearrangement difficult. This problem was recognized late in the conduct
of this study and 1s the proper subject for a future study.
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CHAPTER 3

SIGNIFICANT FINDINGS

This chapter presents a digest of the results of the analysis of the Provisions along
with the observations arising from the study. As much as is possible, these findings are
presented in a way not requiring knowledge of the analytical techniques used in this study
by the reader. None-the-less, the reader is urged to read chapter 2 and study the detailed
data and comments given in appendix A fer a more complete understanding. Familiarity with
Chapter 2 is needed to appreclate the references made to specific locations in appendix A
for more complete explanations.

It should be noted that this chapter concentrates on flaws perceived in the Provisions.
The intent is to provide constructive criticism for the improvement of the provisions. The
omission from this chapter of any discussion of what is good within the Provisions should
not be interpreted to mean that the problems overwhelm the Provisions. Indeed the contrary
is true; the authors consider the Provisions to be a most significant advance in the field
of earthquake resistant design. ’

This chapter is organized according to the four qualities of provisions that are
addressed by the analytical techniques used: clarity, completeness, consistency, and cor-
rectness. These four qualities provide convenient categories for discussion of preblems
with technical provisions, without regard to the particular analytical tool employed. One
additional section is added at the end of the chapter to discuss the relation of the Provi-
sions to existing codes and standards for structural design.

3.1 Clarity

There are several points within the Provisions that are not clear. These ambiguities
occur at widely different levels of detail, from the specific wording of sentences to the
implications of format and arrangement. The problems discussed in this section were detected
in a generally objective fashion by the analytical techniques used in this study.

3.1.1 Circular Definition of the Response Modification Factor

Table 3-B defines the values of R, the response modification factor, and C4q» the
defection amplification factor, These factors are then used in chapters 4 and 5 to evaluate
the seismic force and its effects. A problem occurs, however, because table 3-B indicates
that the value of R and Cj for buildings using moment frames to resist seismic forces depends
on the strength of the frames as compared to the seismic forces (i.e., "Seismic force resis—
tance is provided by Ordinary or Special Moment Frames capable of resisting the total pre-
sceribed forces”). The words ". . . capable of resisting . . ." can be interpreted to mean
that one should "provide"” the resistance in the moment frame "before” one uses the value of
R in the seismic load analysis. While many users of the Provisions will avoid this problem
(some consciously, others unconsciously), it is likely that some users will be confused by
it, because Lt effectively creates two complete loops (circular definitions). The first
involves chapters 3 and 4 thus: R depends on the total prescribed forces, which depend on
the seismic force, which, in turn, depends on R. The second invelves chapters 3, 4, and 11,
because the strength of certain concrete components is given by chapter 11l in terms of the
level of seismic force. That loop goes thus: R depends on the strength of the moment frame,
which depends on the seismic forece, which, in turn, depends on R.

A likely solution to this problem can be constructed by removing the strength require-
ments from table 3-B and placing them with other similar strength requirements in section
3.7. This has the effect of making the strength requirement a function of the values used
for R and Cq in the analysis of the seismic forces and effects. A more complete discussion
of this problem is found in the comments on the complete network, near the end of appendix A3,
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3.1.2 Impact of Chapter 13, Systematic Abatement of Seismic Hazards in Existing Bulldings

Section 1.3.4 makes the adoption of chapter 13 optional, and the preamble of chapter 13
provides the wording for amending chapter 1 if chapter 13 is adopted. There are, however,
two questions of cross-reference between chapters 1 and 13 that remain ambiguous:

1) Sections 1.3.2, 1.3.3, and 8.1 all refer to "modifications permitted by Section
13.3." 1It is not clear whether these references are contingent on the adoption of
chapter 13 or notj if the latter is intended, then where would the modifications be given
if chapter 13 is not adepted?

2) It is not clear what modifications are intended to be covered in the above three
references to section 13.3. That section essentially defines a required new earthquake
capacity ratio for ". , . systems and components classified as potential seismic hazards
as a result of the evaluation made in accordance with section 13.2", and a maximum time
permitted for abatement.

Concerning the first, two plausible interpretations would be that: 1) in case of alteration,
repair, or change of use of an existing building, a complete evaluation according to section
13.2 would have to be made, and all nonconforming systems and components upgraded; or ii) that
only the systems or components involved in the alteration or repair would have to conform.

The implicit reference to the time permitted, which is specified in section 13.3.2, appears
inappropriate when applied to alteration, repair, or change of use. Refer to the decision
tables for data items 1380, 1390, and 8001 for more detail concerning the first item and to
the decision table for datum 13301 for the second item.

3.1.3 Application of the Quality Assurance Provisions

The applicability of section 1,6 is not clearly stated. Section 1,6,1 does make it
clear when a quality assurance plan is required. It must be assumed by the reader that the
intent is for all of section 1.6 to be applicable only if a quality assurance plan is
required, This small ambiguity becomes more significant because there are some portions of
sections 1.6.3 and 1.6.5 that are apparently applicable even when a quality assurance plan is
not., Section 1.6,3(E) requires special testing and certification (section 1.6.3) of certain
mechanical and electrical equipment, depending on how that equipment is classified in
chapter 8 (i.e., "For . . . components requiring S or G performance ratings in chapter 8,
each component manufacturer shall test . . . . He shall submit a certificate of compli-
ance . . ."). Components that require S or G performance rating will exist in buildings for
which no quality assurance plan is required, thus casting doubt on the applicability of the
rest of section 1.6. If the intent is correctly interpreted here, then the further ambiguity
arises as to whether a special inspector should be hired and, if not, who fills the role of
the special inspector in examining the test certification. The decision tables for data
items 1601, 1625, 1637, 1640, and 1644 contain more information concerning these problems.

3.1.4 Application to Selsmic Performance Category A

There is some ambiguity as to just what provisions should apply to a building belonging
to seismic performance category A, The ambiguity stems from the fact that all buildings are
grouped into four categories with regard to seismic performance category (i.e., A, B, C, and
D), whereas the provisions are grouped into five categories (A, B, G, D and undifferenti-
ated), It is not clear that all the undifferentiated provisions apply to category A buildings,
and in fact, it is directly implied that some of them do not. For example, section 3.6.1
requires that category A buildings " ., . . need only comply with the minimum seismic force
requirements of Sec. 3.7.5 and 3.7.6, and to the requirements of Sec. 3.7.7 and 7.3." This
implies rather strongly that sections 3.7.1 through 3.7.4 and 3.7.8 through 3.7.11 do not
apply to category A, even though they are not specifically identified as pertaining to
category B or higher. The full list of provisions with questionable applicability to cate—
gory A buildings is contained in table A4,19 of appendix A4. The question of application
of many of the provisions is a slight matter, involving little additional design or con—
struction costs. The question is significant for section 3.8, because the deformation
criteria would require an otherwise unnecessary seismie force amalysis, and chapter 8, which
includes many requirements. Because seismic performance category A applies to a large
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number of buildings, and because many of those builldings are in regions of the country where
seismic resistant design is not a familiar art, it is particularly important that all the
provisions pertaining to category A be clearly identified and that a clear path exist
through the entire Provisions for satisfying those provisions,

A related problem associated with category A is the strength criterion to be used.
Sections 3,7.5 through 3.7.7 specify minimum design forces for ties and anchorages, while
Section 3.6.1 references the material in chapters 9 through 12 for the determination of compo—
nent strengths. These chapters reflect the design basis of the Provisions, namely, that the
deflection of the structure under the prescribed forces approaches "a point of significant
vield” (Ref. [1], page 335). It 1s not clear from either the text or the commentary of the
Provisions whether it is intended that category A building components resist the specified
minimum design forces be proportioned on the basis of conventional strength criteria (e.g.,
working stress values for steel) or the modified strength criteria applicable to categories B
through D, It could be assumed that the former is intended, although it is not stated. The
decision table for datum 3120 is the point from which this problem can be tracked.

3.1.5 Duplicate Naming of the Same Iten

There are several pairs of words or phrases used in the Provisions that probably mean
the same thing, vet simply because different words are used, confusion is introduced. A
few examples of this follow (underlining added for emphasis here):

1) "seismic force resistance"” in section 1.2 and " lateral force resistance” in
section 1.3.2;

2) "design earthquake forces” and "lateral forces,
"seismic force" in section 6,2.2;

3) "story” and "level” throughout the Provisions; and

4) "web reinforcement” in section ll.6.1 and "lateral reinforcement” in section

11.7.1(B), both of which apply to flexural members.

both in section 6.1, and

In some instances it appears the reason for the difference is simply stylistic variation, in
other instances there may be a substantive difference that is unclear. 1In still other
instances the difference may be due to an attempt to maintain consistency with an external
reference document that suffers from the problem itself {(item 4) is probably such an
instance). Stylistic variation, even In the simple case of "earthquake” and "seismic”, has
no place in a document to be used as a standard or a code. Similar terms should be avoided
unless it is made clear precisely what they mean. There is a general pattern to the use of
"earthquake motions” and "seismic forces” in the Provisions, but since it is not explained
that the difference is significant nor is it followed completely consistently, some reader
may well be confused.

3.1.6 PFunctional Requirement for Seismic Hazard Expoesure Group IIT
Sections 1.4.2(A) and 1.4.2(E) are quoted here, with underlining added for emphasis:

“(A) GROUP III, Seismic Hazard Exposure Group III shall be buildings having essential
facilities which are necessary for post—earthquake recovery. Essential facilities,
and designated systems contain therein, shall have the capacity to function during

and immediately after an earthquake. Essential facilities are those which have been
so designated by the Cognizant Jurisdiction. Access to essentlal facilities shall
conform to the requirements of Sec. 1.4.2(E},

(E) PROTECTED ACCESS. Buildings assigned to seismic Hazard Exposure Group III shall
be accessible during and after an earthquake . . ."

Note the similariry between the first underlined sentence and the first sentence of sub—
section (E). It can be interpreted that both are requirements for the design of Group III
buildings. Yet the first is stated only within the provisions defining what a Group III
building is while the second stands alone with a heading to flag it conspicuously. If it
is intended that Group III bulldings be designed to remain functlional during an earthquake,
then such an important requirement should be highlighted. TIf that is not the intent, the
definition should reflect that the sentence is not a design requirement,
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3.2 Completeness

The analytical techniques used in this study are particularly well suited to examining
the completeness of individual provisions, of cross-references, and of sets of provisions.
This section highlights problems found in the first two categeries. Analysis of the scope
of a set of provisions is not particularly meaningful in a post-facto study, so it is not
reported here (such analysis is quite useful during the actual development of provisions).

3.2.1 Potentially Important Omissions in Individual Provisions

All of the instances of incompleteness clited in this section were detected using a
decision tree analysis, as described in chapter 2. The complete decision tree and decision
table for each of these instances is shown in appendix A2. The places where the Provisions
appear to leave out important details are as followst

1) Framing classes in table 3-B: no provision is made for buildings with the
following seismic resisting systems:

i) moment frames (unbraced frames) if some of the vertical load is supported
on bearing walls;
ii) moment frames that are made of materials other than steel or concrete;
iii) shear walls or braced frames if the building is an inverted pendulum; and
iv) shear walls other than the types listed in table 3-B.

More detail on this issue can be found in the discussion of datum numbers 3303,
3330, and 3345 in appendix A2,

2) Capacity reduction factors (¢ factors) for wood, steel and masonry: no provi-
sion is made for certain types of components and resistances as follows:

i) shear stress in wood members}

ii) plywood diaphragms with strength calculated according to the principles of
mechanics where the species group of the framing members is I or IL (uote
that this includes Douglas Fir and Southern FPine);

111) lateral resistance of nails in wocod;

iv) steel connections between beams and columns whieh do not develop the full
strength of the member but do provide for adequate joint rotation through
deformation of the connection materials;

v) masonry components with tension stress that is neither parallel nor perpen-—
dicular to the bed joints;

vi) masonry subject to a stress other than axial, flexural, or shear (e.g.,
torsion).

More detail on these issues is given at datum numbers 9220 (wood), 10220 (steel),
and 12220 (masonry) in appendix A2, Note that the chapter on concrete is the only
chapter on materials that does not suffer this particular defect. The reference
to the concrete reference document for capacity reduction factors in all other
situations makes the Provisions complete by definition on this point.

3) Relation of "Conventional” and "Engineered” timber requirements: section 1.3.1
states that "One and two story wood frame dwellings not over 35 feet in height
located in areas having a Seismicity Index of 3 or 4 in Table 1-B need only
conform to the requirements for Conventional Light Timber Construction as set
forth in Sec. 9.7." Chapter 9 provides other requirements for wood buildings,
including section 9.8, "Engineered Timber Construction.” Apparently it is not
permissible for the wood frame houses meeting the definition of section 1,3.1
to violate section 9.7 even if they are desipgned to satisfy section 9.8. See
datum 9001 in appendix A2 for a fuller discussion of the somewhat confusing
applicability of section 9.7.
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4} Amplification factor for the attachment of mechanical and electrical equipment:
no provision is made for two support conditions:

i) a mounting system that is not classified as fixed, direct, or resilient; and

1i) a resilient mounting system with a restraint that is not elastic or seismic
activated (note that chapter 2 defines a third type of restraint for
resilient mounts, a fixed restraint.)

Datum 8315 in appendix A2 shows the complete decision table.

The impact of these omlssions depends on the particular provision, For the classifi-
cation of framing systems, it means that certain common types of buildings are not allowed,
which is important enough to spell out specifically. For the capacity reduction factors,
it probably means that designers will assume a value, Such omissions are likely spots for
error and controversy in the application of the Provisions and their correction is strongly
recommended.

3.2.2 Incomplete Cross—References

There are several instances in which cross-references are made or implied that are not
complete enough to allow a reader to follow through. Three significant examples follow:

1) Section 3.4.1, which determines the plan configuration of a building contains the
statement, "For purposes of determining diaphragm component forces and distribution
of seismic forces to vertical components of the seismic reisting system, a building
shall be classified as dirregular when . + ." At no point in the Provisions is use
made of plan configuration for either of the stated purposes., (Logical locations
for such use might be sections 3.7.9 and 4.4.) The only use made of plan configura-
tion is in section 3.5.3, and that is only by implication. Analytical verification
of this type of textual cross-reference is made by determining the dependents of the
datum in question from appendix Al, and them examining how that datum is used for
the evaluation of those dependents by referring to appendix A2.

2) Sections 1.3.2, 1.3.3, and 8.1 make cross-references to, “the modifications permitted
by Sec. 13.3," yet, as was discussed earlier in this chapter, some parts of section
13,3 do not appear to be applicable. The reference should be more specific.

3) Many locations refer to, “"the seismic forces required by the provisioms,” (or the
lateral forces , , ., or the earthquake forces . . ., or the resistance required,
etc.). There are a great many provisions for seismic forces, and the cross-reference
would be more useful if it were specific (e.g., to refer to the strength requirement
of section 3.7).

3.3 Consistency

Examination of any set of provisions in the detail which was used in this study of the
Provisions will generally raise questions about the consistency of various provisions with
other provisions. This section presents the most significant observations pertaining te the
consistency of the Provisions derived from the analysis.

3.,3.1 Redundant Decision Points

Throughout the Provisions, the seismic performance category classification given in
table 1-A is used as the primary decision point for defining discontinuous requirements on
framing systems, materials, construction, ete. The seismic performance category depends on
the seismicity index and the seismic hazard exposure group. The table is reproduced here
for convenience:
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TABLE 1-A

SEISMIC PERFORMANCE CATEGORY

Seismicity Seismic Hazard Exposure Group
Index IIT II 1
4 D C c
3 C C B
2 B B B
1 A A A

In addition to this primary decision point, the Provisions contain the following
three additional decision points dependent on different combinations of seismicity index
and seismic hazard exposure group. Each such separate decision point is shown below in

the format of Table 1-A, with a "y" denoting that the provision is required.

1) Section 1.6.1 (datum 1602), defining when a quality assurance plan is required:

Seismicity Selsmic Hazard Exposure Group
Index 1L iI i
4 y y
3 y
2 y
1

2) Section 8.1 {datum 8100), defining buildings in which chapter & (the architectural,
mechanical, and electrical provisions) is applicable:

Seismicity Seismic Hazard Exposure Group
Index IIT1 Il I
4 y ¥ ¥y
3 y y y
2 y y
1 y

3) Section 8,3.5 (datum 8372), defining when mechanical and electrical utility service
interface shall be provided with shutoff devices:

Seismicity Seismic Hazard Exposure Group
Index 11T 11 1
4 y y
3 y y
2
1

Maintaining these separate classifications in the Provisions introduces a large number
of redundant decision points and multiple groupings, e.g.:

1) Category B and C buildings with and without quality assurance plan requirements;

2) Category A and B buildings with and without anchorage of certain architectural,
mechanical, and electrical components;

3) Category C bulldings with and without utility shutoff devices.

It is recommended that in any revision of the Provisions an effort be made to convert all of
the above classifications to the standard seismic performance categories wherever possible.
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3.3.4 Treatment of Reference Standards for Materials

The treatment of reference standards in chapters 9 through 12 varies a great deal,
reflecting, to a large extent, the quite varied states of the standards themselves for the
respective materials. All four materials' chapters are intended to perform a two-fold
funetion:




In addition there are a large number of decislons that depend on one of the two factors
that combine to make the seismic performance category. These are listed according to the
section of the Provisions and the datum number, where (81) indicates dependence on the seis-
micity index and (SHEG) indicates dependence on the seismic hazard exposure group:

Section Datum Description
1.2 1210 dwellings excepted from all coverage (SIL)
1.3.1 1345 wood dwellings excepted from general coverage (SI)
1.4,2 1469, 1472 functional and accessibility requirements (SHEG)
3.8 3860 allowable drift (SHEG)
6.2,1 6222, shear wave velocity and shear modulus of soils (SI - actually

6224, the table is presented in terms of the effective peak velocity-

6226 related acceleration, but using a finer subdivision of contours
than the seismicity index)

8.1 8106, 8107 component performance levels (SHEG)
8.3.4 8363 certification and testing of mechanical and electrical
equipment (SI)
11.2 11275 strength of anchor bolts in concrete (8I) (see footnote 2
on table 11-A)
13.1.1 13110 buildings requiring systematic hazard evaluatiom (SL)

It is recommended that these decision points be examined for the possibility of expressing
them in terms of the seismic performance category.

The seismic performance category is not the only example of additional or redundant
decision making imposed on a user of the Provisions. Height, both in terms of magnitude and
number of stories, is used in at least 11 different provisious, mostly discriminating between
1, 2, and 3 story buildings, but 5 provisions discriminate on the magnitude. These can be
tracked from the dependents listed for total height (datum 2227) and number of levels (2243)
in appendix Al.

3.3,2 Inconsistent Limitations on Framing

Section 3.3.4 of the Provisions states the following requirement for the seismic
resisting system of category C buildings:

"Seismic resisting systems in buildings over 160 feet in height shall be one of the
following:

l. Moment resisting frame system with Special Moment Frames

2. A Dual System

3. A system with structural steel or cast—in—place concrete braced frames
or shear walls in which . . "

This clearly would allow an "Ordinary Moment Frame" to be used as the seismic resisting
system for buildings less than 160 feet tall. However, section 10.5.1 states the following
requirement for steel components in Category C and D buildings:

3.3.5 Performance Philosophy

The Provisions vary between being very performance oriented to very prescriptive. The
following examples are cited:

1) qualitative performance requirements are stated with no criteria given to
judge whether the requirement is satisfied (e.g., the functional requirement

for buildings of seismic hazard exposure group ILI found in section L.4.2(A)
of the Provisions and discussed here in section 3.1.6).

2) qualitative performance requirements are stated and measurable criteria
are given in as scheme independent a fashion as possible (e.g., the strength
requirement of sections 3.1 and 3.7 in which the required strength is calculated
from seismic forces in a way that actual building performance is represented as
accurately as practicable).

3) quite prescriptive requirements are given with no indication of what qualitative
performance 1s desired (e.g., the requirements on the connection between piles
and pile caps given in section 7.4.4).

It would be desirable to have a consistent approach with respect to performance
philosophy throughout, although such a goal is unattainable at this time in a document
dealing with several different materials because there is great variance in the basic
design standards for different materials. WNotwithstanding the present problem, a consis—
tent approach is a worthy goal. Of the three examples cited, the second one is preferable.
The approach of the first example is difficult to use in the context of a building code



feedback from the Provisions to these standards. In its simplest form, the Provisions, as

any other structural design provisions, may be viewed in terms of load and resistance factor

philosophy as a series of provisions insuring that:

Resistance 2 Load Effect.

On this basis, conceivably the following scenario may eventually emerge:

1) provisions dealing with seismic load effects will become part of ANSI A58
"Building Code Requirements for Minimum Design Loads in Buildings and Other
Structures”

2) provisions pertalning to component strength criteria, and the appropriate
requirements for framing and detailing applicable to the various materials will
become appendixes of the corresponding reference documents.

The question then arises as to what provisions would remain to be handled by a specific
earthquake resistant design document.

Certainly, in the foreseeable future, the parts of the Provisions dealing with quality
assurance (section 1.6), with architectural, mechanical, and electrical components and
systems {chapter 8), and, possibly to a lesser extent, with foundation design (chapter 7)
are not likely to be incorporated in any other standard, and will have to be part of a set
of seismic provisions. Similarly, the definition of the seismic performance categories,
and the requirements and limitations pertaining to them will have to remain in the seismic
provisions.

The most difficult and challenging problem that will arise will be that of separating
to an appropriate degree the “"resistance” and "load" effects. In the present Provisions,
these effects combine in two ways:

1) the "load effect™ is highly dependent on a number of resistance-related factors,
notably the type of seismic resisting system, which determines the seismic
response modification coefficient, R, and on the configuration of the building,
which determines the method of analysis and thus the load effect distribution
to the structural components;

2) the Provisions contain a large number of framing, material and detailing provisions
intended to 1nsure that the building is conmstructed so that it can in fact sustain

the calculated load effects.
This problem will undoubtedly occupy much of the attention of groups working on improved

seismic design documents. It is hoped that the analysis presented herein will be of some
assistance in this task.
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CHAPTER 4

' SUMMARY OF CONCLUSIONS

4,1 Recommendation for Review and Revision of Provisions

The Provisions should be carefully reviewed in light of the findings presented in
appendix A and briefly summarized in chapter 3 by all who are concerned with the future
of provisions for designing buildings to resist the effects of earthquakes, It is antie-
ipated that various individuals and organizations will soon undertake careful reviews
of the Provisions, some to establish technical validity, some to establish enforceability
in the context of current building codes, and others to become familiar enough to use
the Provisions in the design of buildings. The data in appendix A have something to
offer in all types of review, as they provide an alternate technical expression of the
Provigions. The decision table and network expression may serve as a much clearer expres-
sion of design provisions than the conventional textual expression. Individuals undertaking
a detailed review of the Provisions are encouraged to devote a small amount of time to
studying chapter 2 so that they can gain full benefit of the data in appendix A.

Appendix A notes several possible needs for revision of the Provisions. Many of these
comments are also discussed in chapter 3. For convenience, a brief summary of the possible
points for revision is listed here (note that being brief and being a summary means that
this list is not complete):

1) Points requiring clarification:

o the circular definition of R given in table 3~B

o the impact of not adopting chapter 13 on the remainder of the provisions

o the applicability of the provisions for quality assurance :

o the proper method of calculating strength in category A buildings

o the use of similar terms for the same or different meanings

o the placement of the functional requirement within the definition of
seismic hazard exposure group LIL

2) Points that appear to be incomplete:

o the types of framing systems listed in table 3-B

« the types of components and stress states listed for use in establishing
capacity reduction factors for wood, steel, and masonry components

+ the potential ways of designing wood frame buildings

» the types of attachments considered in evaluating the amplification
factor for the attachment of mechanical and electrical equipment

o cross—references for the use of plan configuration, for the use of the
modifications allowed in seetion 13.3, and for the seismic forces required

3) Points that appear to be inconsistent:

o redundant decisions involving the seismic performance category, seismicity
index, and seismic hazard exposure group

o potentially conflicting limitations on moment frame systems

o potentially awkward arrangements of certain chapters

¢ the treatment of reference standards for the materials of construction

o the variation in the style, or philosophy, of the provisions between
performance oriented and prescriptive

4)  Point that appears to require careful consideration:

o the relation to existing standards for building design
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4,2 Recommendations for the Planned Agsessment

The National Bureau of Standards with support from the Natiomal Science Foundation has
proposed a plan for the assessment of the Provisions and the implementation of improved
provisions for seismic resistant design. [2] A large number of concerned organizations have
participated in the planning, will contribute to its further develepment and participate in
the activities of assessment and implementation. It 1s anticipated that the first phase of
the assessment will be to review and refine the Provisions. It is recommended that the
data in appendix A serve as one resource for this review for the reasons discussed earlier.
It should be noted that the information network in appendix A3 and the classified index in
appendix A4 both ecan serve as practical aids in dividing the review work among individuals
and committees. A second recommendation is that the formal representation (the data in
appendix A, much of which is stored in computer processable form) be updated to conform to
the refined provisions that are to be the preduct of the first phase in the assessment,
thus allowing the usefulness of this resource to continue as further assessment and review
is made.

4,3 Conclusion of This Project

With the data presented in appendix A and the observations made in chapter 3 and
appendix B, this project is complete. The project has been of use not only for the general
aim of improving provisions for seismic resistant design and construction, but alsc for
the improvement of the methodology for analyzing and representing technical provisions.
This particular study has probably been the largest single such study undertaken to date,
in terms of the number of provisions analyzed, and many lessons were learned. Appendix B
contains a more thorough discussion of these issues, including recommendations for future
improvements that are desirable.

Appreciation for aid and support in the conduct of this project is due many individuals.
Charles Culver of the National Bureau of Standards was quite helpful throughout the project.
Irving Oppenheim of Carnegie-Mellon University made substantial contributions to the earlier
stages of the work. The many participants in the ATG-3 project were very cooperative;

Roland Sharpe, the project director, Norton Remmer, the chairman of Task Group 4 (liaison

and format), and the members of Task Group 4, particularly Edwin Zacher, deserve special
mention. The authors would alse like to acknowledge the work of John Melin and Mary Miller
of the University of Illinois; they prepared an analysis of chapter 11 of the Provisions

that was the starting point for the work on chapter 1l reported herein, and they conducted

a profitable interchange with the some of ATC participants responsible for chapter 11 [12].
John Worman, then a student at Carnegle-Mellon University, conducted portions of the detailed
analysis used in the early stages of the project. The careful reviews of E, V. Leyendecker,
James Pielert, Patrick Cooke, and Sandra Berry of NBS were also helpful.
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APPENDIX A

DATA AND DETAILED ANALYSIS
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APPENDIX Al
DATA LIST

The data list contains 1206 data items, each developed as described in chapter 2. The
following keys for reading the data llst are repeated here for easy reference:

1 The data number is a unique numeric label of the form nnmkk where:

nn is the chapter number (1 through 13)

m is the major section number (for section 5.10 and 5.11, m = 9 was used)

kk is an arhbitrary number that normally reflects the sequence of occurrence
within the section

2) The data label is a mnemonic reference that 1s assigned to all and only derived
data items. The first letter of the label indicates the type of derivation:

"X" indicates a definite function
“Y" indicates an indirect function
"Z" indicates an assumed function

A1l other initial letters indicate a decision table.
3) The data deseription is the full name of the data item, subject to the abbrevia-

tions necessary to fit within the 60 character limitation imposed by the format
of the data list.

4) The ingredients are the data numbers of all data items that are ingredients of
the datum.

5) The dependents are the data numbers of all data items for which the information
network has shown that the datum is an ingrediemt. This includes all chapters.

6}, 7}, and 8) The input level, output level, and total float are respectively the
nunber of steps along the longest path from the node to input, the equivalent
number related to output, and the difference between the longest path through
the node from lnput to output and the longest such path through the entire
network. These quantities are shown as calculated for the combined network
created by merging all chapters.
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t210 PAFPFL PROUVISIONS APPLICAELE 1220 1230 1240 1308 4 1 46
1250 1260 1264
1266 1270 1280

1425 13000
1220 STRUCTIURE TYPE 1210 [¢] 2 49
1230 BUILDING STIAGE 1210 1305 1493 o 3 48
8001
1240 PROPHSED WERE €N EXISTING BUILDING 1210 1305 1493 o4 3 48
’ 8001
1250 ZSFRE SEISHIC FORCE RESISTANCE BEFUEE FROPCSED ACTIVITY 1210 1380 [ 2 49
1260 ZSFRA SEISMIC FORCE RESISTANCE APTER PROSPASED ACTIVITY 1210 1380 1390 ¢ 2 49
1264 YSPCB SEISNIC FERFORMANCE CATEGORY BEFYRE PROPUSED CHANGE 1490 1210 1493 3 2 46
1266 YSPCaA SEISNIC FEFFORMANCE CAIEGOURY AFTER FRUPGSED CHANGE 1450 1210 3 2 46
i270 HUILDING USE 1210 1345 4215 0 48 3
$001 13185
1280 SIZE ©F DWELLING . 1210 2 49
1305 APPLE APPLICATIGN REQUIREMENT 1210 1310 1230 51 4] 0
1345 1240 1380
1390 1315 13001
1310 DESIGN DECUMENTS SUBMITTED Td REGULATERY AGENCY 1305 [+] 3 50
1315 LCR LOAD CENBINATIEN REQUIREMENT 1320 3702 1335 1305 38 l 12
1340
1320 DESIGN LOAD EFFECYS 1318 -0 2 49
1335 NEN SEISMIC LATERAL LEAD EFFECTS 1315 [+] 2 49
1340 GRAVIIY LOAD EFFECIS 1315 (-] 2 49
1345 NER NEW BUILLING REQUIREMENT 2001 3001 4001 1305 50 L o
S0GL 6001 7001
8001 9001 10001
11001 12001 1601
1270 1350 2243
2227 1425 9701
1365 (370
1350 CENSTRUCIIGN TYFE 1345 9001 9300 [+] 11 40
o802
1365 SADR STRUCTUFRAL ANALYSIS AND DESIGN REQUIREMENTS 3001 4001 5001 1345 a9 2 1]
6001 7001
1370 NDCR MATEEIAL DESIGN AND CONSTRUCTION REQUIREMENTS S00) 10001 11001 1345 47 2 2
120014
1380 ARR ALTERATIION AND FEPAIR REQUIREMENT 1250 1260 1385 1305 40 1 10
13301
1385 ZSFRRP SEISNIC FORCE RESISTANCE REQUIRED BY THESE PRAVISISNS 1380 1390 0 2 49
1390 CUR CHANGE @F USE BFEQUIREMENT 1260 13385 13301 1305 40 1 10
1405 EPA EFFECTIVE PEAK ACCELEERATION 1410 4210 5520 S&60 1 37 13
6204 86320 8372
1410 . MAP AREA FREN FIGURE 1=l 1405 0 38 13
1415 EPV EFFECTIVE PEAK VELECITY-RELATED ACCELERATIGN 1420 3731 3765 3771 1 45 5

4210 5520 5860
€204 6222 6224
6256 &6320 T428
7520 8215 8309
1420 MAP ABEA FROM FIGURE 1l-2 1415 1425 o 51 o
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DATA DATA INPUT OUTPUT TOTAL
Né, LAEEL DATA DESCRIPTIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT
b o o P P oo D P e R U D PR - . —— - - ——— ———— -
1425 SI SEISNICITY INDEX 1420 1210 1345 1490 1 50 o
1602 8100 8363
8372 9001 11275

13110
1430 SBEG SEISNIC HAZABD EXFESURE GROUP 1433 1436 1439 1469 1472 1490 1 50 Q
1442 1445 14438 1602 3860 8100
1451 1454 1457 8106 B1O07 8372
1460
1433 FACILITY DESIGNATED ESSENTIAL BY CUGNIZANT JURISDICTION 1430 4] S1 ]
1436 RUMBER €F G@CCUPANIS IN BUILDING IS LARGE 1430 -] S1 ]
1439 MAVEMENT €@F OCCUFANTS IS RESIRICTED 1430 [+] 51 o
1442 NEBILITY 8F #SCCUPANTS IS IMPAIRED 1430 ] 51 0
1445 NUMBEER ©F USE CLASSES IN BUILDING 1430 o 51 Q
1448 FARTIGN @F AREA DESIGNATED AS ESSENTIAL BY COGNIZANT JURIS t430 ] Si ]
1451 PARTION ¢F AREA WITH LARGE NUMBER ©F GCCUPANTS 1430 ] 51 ]
1454 FORTION €F AFEA WITH C©CCUPANTS FREE NCVEMENT RESTIRICTED 1430 [+] S1 ]
1457 POSRTIAGN @F AREA WITH €CCUPANTS WITH IMPAIRED NEBILITY 1430 (] 51 <]
1460 BUILDING PRGVIDES ACCESS TG ANOTHER WITH SHEG *= IIX 1430 [¢] 51 (4]
1463 BUILDING EAS CAPACITY 10 FUNCTICN IMMEDIATELY AFTER EQ 146% 4] 1 S0
1466 DESIGNATED SYSTENS BAVE CAPACITY Td FUNCTIGN IMMED AFTER EQ L4695 [v] 1 50
1469 G3FR GROUF II1 FUNCTIYONAL FREQUIRENENT 1430 1563 1466 2 0 49
1472 G3AR GROUP IXII ACCESS EEQUIRENENT 1430 1475 1478 2 o} 49
1481 1484 1487
1475 BUILDING 18 ACCESSIBLE DURING AND AFIER EARTHQUAKE ia72 4] 1 S50
1478 ACCESS PROVIDED EY ALJACENT STIRUCIURE 1472 [+ 1 50
1481 SEISMIC HAZARD EXPESURE GREUP &F ADJACENT STRUCTURE 1472 (-] 1 50
1484 DISTANCE FROUM ACCESS PUINT Td SIDE PRUPERTY LINE 1472 (4] 1 50
1487 PROTECTICN PROVIDED AGAINST POTENTIAL ADJACENT HAZARDS 1472 (4 1 50
1490 SPC SEISKIC FERFAENANCE CATEGERY 1425 1430 1264 1266 1493 2 49 ]
L628 3001 3369
3372 3530 3610
3702 3704 7001
9002 9230 9739
10002 10500 11002
11230 12002 12700
13110 13150 13210
13262 13360 13380
1493 CDSLR CATEGERY D SITE LINITATIEN REQUIREMENT 1490 1230 1240 4 ] 47
1264 14%6
1456 PETENTIAL EXISTS FCR GROUND RUPIURE FRCM ACTIVE FAULT 1493 o i 50
1510 AA ALTERNATE ACCEPTABLE 1520 1530 1540 i [+] 50
1550
1520 USE OF ALTERNATE MATEKIAL @R METHGD DESIRED 1510 [+] 1 50
1530 RECULATERY AGENCY AFPREVES ALTERNATE 1510 [+] 1 50
1540 ALTERNATE 1S EQUAL IN STHENGTH, DURABILITY, SEISNIC RESIST 1510 (4] 1 S0
1650 SUBSTANTIATING EVIDENCE SUBMITTED T¢ REG AGENCY 1510 ] 1 50
1601 QAR QUALITY ASSURANCE BEQUIREMENT 1602 1604 1651 1345 7 2 42
1637 1640 1644
1602 QAPR QUALITY ASSURANCE PLAN REQUIRED 1425 1430 1601 2 3 46
1604 QAPAR QUALITY ASSURANCE PLAN ACCEPTANCE REQUIREMENT 1605 1613 t601 (] 3 42
1605 DQAF DETAILS OF QUALITY ASSURANCE PLAN 1607 1608 1610 1604 5 4 42
1628 18611 1635
16067 PLAN SPECIFIES THGSE DSS WHICH REQUIRE SPECIAL PERFERMANCE 1605 [¢] S a6
1608 FLAN FOR EACH DSS PEEFPARED BY DESIGNEER OF THATI DSS 1508 o 5 46




8€

DATA DATA IXPUT SUTPUT TOTAL

KOs LABDEL LATA DESCRIPTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLOUAT
1610 PLANNED SPECIAL INSPECTIGN 1605 1651 [+] 5 L2
1611 PLANNED SPECIAL ITESTING 1605 1651 o] 5 46
1613 SCQAP STATEMENT 6F CONTFACTEHE 6N QUALITY ASSURANCE PLAN 1614 1616 1617 1604 3 4 46

1618 1619 1620
1622 1623
1614 STATEMENT IS ®WRITTEN 1613 Q S 46
1616 STATEMENT IS SUBNITTED PRIGR 1¢ STARI OF WORK &N PSS 1613 9 5 46
1617 STATENEN1 ACKNOWLEDGES AWARENESS OF REQTS OF Q A PLAN 1613 © 8 46
1618 STATEMENT ACENGWLEDGES THAT CENTROL WILL EXERCISED 1613 ] 5 46
1619 STATEMENT CEGNTAINS PECGCEDURES FOR CONTEROL 1613 Q S 46
1620 STATEMENT CONTAINS METHOD, FREQ, AND DISTR ¢F EEPHORTS 1613 [+] 5 46
1622 STATEMENT NANES PERS6GN RESPONSIBLE FHR CONTROL 1613 0 5 456
1623 STATEWERT SHOWS POSITICON WITHIN NGT OF RESPONSIBLE PERSON 1613 o 5 46
1625 QAPA QUALITY ASSUEANCE FPEESONNEL ARRANGEMENTS i62€é¢ 1632 1634 1651 1 4 46
2192
1626 SPECIAL INSPECTIOR ENFLOYED BY BUILDING SWNER 1625 o =) 46
1628 NSI NINIMUN SPECIAL INSPECTION 2114 1631 8105 1605 4 5 42
1490
1631 CONSTRUCTION ACTIVITY 1628 4] © 45
1632 SPECIAL INSPECTIOR APPRCVED BY REGULATORY AGENCY 1625 o ] 46
1634 SPECIAL TESTING AGENCY AFPPROVED BY REGULATERY AGENCY 1625 [+) 8 46
1635 MST NINIMUM SPECIAL TESTING 2114 1605 1 5 45
1637 MEEIR MECHANICAL/ELECTIRICAL EQUIPMENT TESTING EEQUIRED 1638 8363 1601 5 3 43
1638 COMPUNENT IS A PART OF A DESIGNATED SEISMIC SYSTEM 1637 1644 ] 6 45
1640 MEETPA MECHANICAL/ELECTRIAL TESTING PLAN ACCEPTANCE REQUIREMENT 1643 1641 1674 1601 © 3 4z
1641 MSINEE NININUN SPECIAL TESTING FOR MECH/ELECT EQUIPMENT 2114 8369 16490 1] 4 42
1643 PLANNED SPECIAL TESTING FAR MECH/ELECT EQUIPMENT i640 1644 V] -} 45
1644 MEETC MECHANICAL/BELECIRICAL 1EST CONPLITANCE REQUIREMENT 1646 1643 1647 1601 8360 1 ] 45
1645 1638 1650
1646 ACTUAL EFPECIAL TESTING FOR MECH/ELECT EQUIPMENT 1644 ] & 45
1647 MANUFACIURER SUBMITS CERTIFICATE OF CUNPLIANCE 1644 [} & 45
1649 REGULATARY AGENCY APPRAVES CERTIFICATE 1644 0 [+ 485
16580 SPECTAL INSPECTER VERIFIES THAT EQUIPMENT CONFORMS T& CERT 1644 L] -] 45
1651  QAPC QUALITY ASSURANCE FLAN CONPLIANCE REQUIREMENT 1652 1610 1653 1601 3 3 45
1611 1625 1654
1652 ACTUAL SFECIAL INSPECIIGN 1651 12600 o) 8 43
1653 ACTUAL SPECIAL TESTING 1651 0 4 47
1654 QARR GQUALITY ASSURANCE REPGRTING REQUIREMENT 1655 1662 1668 16851 2 4 45
L6565 SIWRR SPECIAL INSPECTERS WEEKLY REPYSRT REQUIREMENT 1656 1657 1659 1654 1 5 45
1661
1656 EPECIAL INSPECTHOR FPREPARES PROGRESS REPAGRTIS EACH WEEX 1658 Qo & 45
1657 SIW REPYET TO REG AGENCY, @WNER, Q A PLAN AUTHOR, CONTR. 1655 L] (] 45
1659 SIW RFEFCET NUTIES ANY DEFICIENCIES 1655 [} 6 45
1661 SIW REPEH1T NOTES ANY CERRECTIENS SF PAST DEFICIENCIES 1655 ] 6 45
1662 SIFRR SPECYIAL INSPECTORS FINAL REPSRT REQUIREMENT 1664 1665 1667 1654 1 153 45
1664 SIF EEPORT SUBXNITTELD T¢ REGULATOURY AGENCY AT COMPLETION 1662 /] [} 4“8
1665 SIF REPORT CERTIFIES INSPECTED WOkK SUBSTANTIALLY €K 1662 0 & 45
1667 SIF KEPGET NOTES ANY WORK NOT IN COMPLIANCE 1662 0 © 45
1668 CFRR CUNTRACICRS FINAL REPCRT REQUIRENENT 1670 1671 1673 1654 1 <) 45
1670 CE REPORT SUBMITTER Td REG AGENCY AT C8MPLETIGN 1668 4] & 45
1671 CF REPERT CERTIFIES ALL DSS SUBSTANTIALLY IN CEMPLIANCE 1668 ] 6 45
1673 CF REPER1 NOIES ANY DEFICIENCIES 1668 4] (4] 45
1674 MEEMCF MECE/ELECT EQUIP XANUFACTURER CERTIFICATICN PROUOGRAM REQT 1685 1686 1683 1640 1 4 48
] 5 46

16838 MANUFACTURER MAINTAINS A GQUALITY ASSURANCE PREGRAM 1674
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DATA DATA INPUT QUTPUT TOTAL

Nd, T ABEL DATA DESCRIPTIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLEAT
1686 QUALITY CCNTRCL PROGRANM APPROVED BY REG AGENCY 1674 Q 5 46
1688 EACH CEMPEONENT MARKED WITH REG AGENCY APPROVAL 1674 0 5 46
2001 BEQUIRENENIS 6F CHAPTER 2 1345 4] 2 49
2L 14 ELEMENT &F BUILDING (CGNPYUNENT) 1628 1635 1641 ] 49 2

3706 3731 3770
5820 5830 8100
8105 8106 8107
8110 8115 8220
8240 8312 8313
8372 9220 230
9898 10220 10400
11210 11230 11340
11514 11521 11563
11584 11800 11832
11880 11881 12220
12409 12430 12454
12518 12566 12602
12726 12754 12764
13210 13202 13360
13380
2115 MATERTAL €F CENPANENT 4R SYSTEM 3390 10240 10400 o] 45 -]

10500 11310 11400
11556 12403 12518

12566
2146 ZEAD LOAD 3707 4215 12740 o 48 3
2148 11IVE 19AL 3708 4218 12740 [+] 48 3
2151 EASIC SNEW L&AD 4230 0 49 2
2152 CONDITIUNS WAKRANI KEDUCTION OF SNOW LOAD ' 4230 L] 49 2
2153 REDUCTION ©F SNOW LOAD APFROVED EBEY REGULATORY AGENCY 4230 a %9 2
2154 SENEW LeAD REDUCTIEN CEEFFICIENT 4230 ] 49 2
2160 TYPE O6F MOUNTING SYSTEM FOR MECH/ELEC EQUIPMENT 8315 8330 8349 < 22 29
8363 8369
2161 HORIZ FORCE DISPLACEMENT RATICU OF RESILIENT MEUNTING SYSTEM 8321 [+] 23 28
2162 VERT F&RCE DISFLACENENT RATIO OF RESILIENT MOUNTING SYSTEM a83z1 0 23 28
2166 IYPE OF JFESTRAINIKG DEVICE 8315 8345 o] 20 31
2192 QUALIFICATI®N 6F PERSGN WITH RESPENS CHARGE ¢F TEST/INSPEC 1625 [+] 5 46
2223 ACCELERATION OF GRAVITY 5640 6212 6226 4] 46 ]
2226 HEIGHT T¢ LEVEL X 4320 4520 4522 o] 46 8
6268 6330 6340
8318
2227 TOTAL BHEIGHT 1348 3372 3788 0 47 4
4255 6217 8106
8318 S001 12403
2228 STORY HEIGHT BELUW LEVEL X 3860 4640 o 25 26
2235 OVERALL LENGTH éF BLDG AT BASE PARALLEL Td SEISMIC FAdRCE 4285 [+] 47 4
2236 OVERALL LENGIH ©F FOUNDATION PARALLEL T¢ SEISNIC FORCE 6258 L] 42 9
2243 NUNBEX OF LEVELS (STCRIES) 1345 3860 4320 o 46 5

4410 4520 4522
4530 5310 5530
5620 6330 8106
9001 9300 9535
°73I9 9819 10500
2273 WEIGHT CF CONPONENT 3771 ] 1o 32
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DATA DATA INPUT SUTPUT TYTAL

NOo LABEL DATIA DESCRIPIION INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT

2275 NUMBER ¢F THE IEVEL X 4520 4522 4530 [+] 30 21
S910

3001 SDR STRUCTIURAL DESIGN REQUIREMENT 3105 3120 3140 1348 1365 %8 3 0

1490 3145 3160
3369 3610

3165 SAR STRUCTURAL ANALYSIS REQUIREMENT 2510 3115 3001 8 4 29
3118 INTEENAL MENBEE FOURCES DETERMINED WITH LINEAR ELASTIC NGIEL 3105 4] 5 46
3120 SR STRENGTH NEQUIEEMENT 3125 3130 3702 3001 38 4 9
3125 YN8 MEMBEF S£IRENGTH $210 10210 11210 -3120 3720 7a28 5 11 35
12210 . 7520 7595 13250
3130 ¥Cs CUNNECTIEN SIEENGTH 9210 10210 11210 3i20 3720 37rro ] 11 35
12210 7595 13250
3140 DR DEFGRMATION REQUIREMENT 3850 38190 3001 30 4 17
3145 LFR LOAD PATH BEQUIRENENT 3150 3155 3001 1 4 46
3150 CANTINUGUSE LEAD PATH EXISTS T@ TRANSFER ALL FORCES 3148 [+] s 46
3155 LOYAD PATH EAS ADEQUATE STRENGTH AND STIFFNESS 3145 [¢] S 46
3160 FDCER FOUNDATICN DESIGN CRITERIA REQUIRENENT 3165 3170 3001 7270 1 6 44
3165 FAUNDATISN DESIGNED T¢ ACCEMNODATE DESIGN GRAUND NOGTIGNS 3160 ' Q 7 44
3170 FOUNDN DES CRIT BASED 0N DYNAMICS AND STRUCT DESIGN PHILGS 3160 L] 7 44
3210 SPT S8IL FREGFILE TYPE 3230 3240 3250 4210 5820 85860 1 37 13
3260 6204 6320
3220 S8SscC SEISMIC SGIL COEFFICIENT 3230 3240 3250 4210 5520 S860 i 37 i3
3260 6204 6320
3230 SéIlL 1TYPE 3210 3220 [+] 38 13
3240 DEFTH OF S€IL I¢ KECK 3210 3220 L] 38 13
3250 DEPTB OF SOFT 10 MEDIUN CLAY 3210 3220 o 38 13
3260 SUIL TIYPE ENGWN 32106 3229 ] 38 13
3270 SSIUR SOIL STRUCIURE INTERACIIGON USE REQUIRENENT Jase 3520 3510 1 [ 44
3280 DESIGNER WISHES T€ USE SO@IL STRUCTURE INTERACTIEN : 3270 4205 4610 ] 34 17
5510 $630 6001
3303 GFC GENERAL FRAMING CLASS 3306 3309 3312 3345 3348 3309 12 3ae Q
3315 3313 3372 10400 10500
11310 11400 11556
11818
3306 VERTICAL LEGAD SYSTEM 3303 12724 ] 40 11
3309 SEISNIC BEESISTING SYSTEM 3303 3345 3348 1] 47 4
‘ 3381 4255 10500
11310
3312 STRUCTURE 18 CHARACTBRIZED A8 AN INVERIED FENDULUK 3303 4520 Q 40 11
3315 MNFR NUMENT FBEANE REQUIEREMENT J3zl 3324 3327 3303 i1 40 o
3330 3336
3318 DSR DUAL SYSTEN REQUIREMENT 3336 3339 3342 3303 11 40 4]
3321 YSNFS STRENGTH €F MONENT FRANE SYSTEN 10210 11219 3315 S 4l 5
33264 IRS TOTAL EEQUIRED STRENGTEH## 3315 ] 41 10
3327 FRAME RESFONSE TYPE 3315 3345 3348 0 41 10
3372 10500 11310
11400 11556 12736
3330 EMFR GRDINARY MEGMENT FRAME REQUIREMENT 3333 10450 11600 3315 9 41 1
I333 FRAME MATERIAL 3330 3336 JI345 ¢ 48 3
3348 4260 12736
3336 SMNFR SPECIAL NOMEBNT FRAMNE REQUIREMENT 3333 10600 11700 3318 3318 10 41 ]
3339 YSSNFS STRENGIH €F SPECIAL KONENT FRANE SYSTEN ALONE 10210 11210 3318 s L3} 5
3342 ZRS25 TOTAL EREECUIRED STRENGTE WITH 25% OF THE SEISNMIC FORCE#H 3318 [+] 41 10
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DATA
Nde

- - — - D A D o e o ok ek - -

3345

3348

3351
3354

3357
3360
3363
3366
3369

3372

3375
3378
3381
3384
3387
3390

33%3
3396
3405
3410
3415
3420
3425
3430
3435
3445
34590
3455
3465
3510

3520

3530

3540
3550

38560

BATA
LABEL

RX

Ccp

YWRX
CFR

GFR

CCDSRS

CCDIR

ZSRSID
CCBDCR

ZSNSRS
IQVD
BC

BC

e

SLAK

RSLA

QANAL

DATA DESCRIPTION

INFUT OUTPUT TOTAL

SINGLE SYSTIEM RESPENSE MO@DIFICATION FACTOR
DEFLECTIICN ANPLIFICATION FACTIOR

SHEAR WAIL TYPE
RESPONSE NOUDIFICATION FACTOR

NUMBEE 6F DIFFERENT FRAMING SYSTEMS IN TEE BUILDING
WEIGHT SUFPOFIED BY INDIVIDUAL FRAMING SYSTEM

CEMBEINED FRAMING EREQUIRENMENT

COMPONENT DETAILED Td¢ KEQTS FOR SYSTEM WITH HIGHEST RX
GENERAL FRANING REQUIREMENT

CATEGERY C AND D SEISMIC RESISTING SYSTEK LIMITATION

SEISNIC BFESISTING SYSTEN MATERIAL

SPECIAL NENENT FRAME EXTENDS DOWN T¢ FEUNDATION

CATEGERY C AND D INTERACTION REQUIRENENT

SRS ENCLOSED &R ADJOINED BY MERE RIGID ELEMENTS

SRS DESIGN PROVIDESE F¢R RHEHACTIYN ¢F RICGID ELEMENTS T¢ DRIFT
CATEGORY € AND I DEFGRNATIGN COMPATIEILITY REQUIRENENT

STRENGIE OF STIRUCIURAL CONPUNENTS NOT A PART dF SRS
EFFECT 6F VERTICAL L€ADS AND DESIGN STORY DRIFT
HUILDING CENFIGURATIIEN

PLAN CONFIGURATION

VERTICAL CONFIGURATIEN

GECNETRIC CONFIGURATION OF BUILDING

LECATION @F CENTER @F BUILDING MASS

1OCATIEN &F CENTER 6F SEISMIC RESISTING SYSTEN

BLDG HAS RE=-ENTFANT CUBRNERS WITH SIGNIFICANT DIMENSIONS
ANY DIAPHRAGM HAS SIGNIFICANT CHANGES IN STRENGTIH OGR STIFF
GEGMETRIC CENFIG 6F BLDG WITH RESPECT T¢ VERTICAL AXIS
BUILDING HAS HORIZ OFPSETS WITH SIGNIFICANT DIMENSIONS
STERY STIFFNESS

SEISMIC IEAD ANALYSISE REQUIREMENT

SEISMIC IGAD ANALYSIE USED

REQUIRED SEISMIC LEAD ANALYSIS

FUNDAMENTAL PERI®D &F BUILDING USED IN ANALYSIS
EARTHQUAEKE FORCE EFFECT FReM MIRE RIGHROUS ANALYSIS

ANALYZED EARTHQUAKE EFORCE EFFECT

-

13
10
45
%5
11

11
45
45
16

1&6
16

40
i6
39
42
39
42
42
42
42
42
42
42

ez
39

39

45

INGREDIENTS DEPENDENTS LEVEL LEVEL FLGAT
- PR
3303 3309 3351 3354 13 38
3327 3333
3303 33098 3351 4608 4640 5630 13 31
3327 3333 5635
3345 3348 -] 35
3357 3360 &215 4210 5520 5860 14 37
3345 6204 6320
3354 3363 ] 3s
4215 3354 3 38
3387 3366 3610 1 5
3363 ] €
3303 1490 3372 3001 36 4
3381 33%0
1490 3303 3327 3365 35 5
3375 3706 2227
3378
3372 o [
3372 ] &
3309 3384 3387 3369 30 5
3381 4285 1] 47
4660 3381 29 &
3393 3396 2115 336% 30 5
11563
9210 10210 11210 3390 5 &
12210 !
2707 3708 3710 3350 29
4660
3410 3415 3420 3530 s 7
3425 3430
3420 3435 3425 3405 3530 1 8
3430 3445
3450 3485 4340 3405 3530 4 8
3468
3405 3410 0 ]
3405 3410 0 ?
3405 3410 -] ]
3410 0 9
3410 o ?
3418 -] -]
3415 0 ]
3415 0 g
3520 3530 3270 3105 7 5
3540 4255
3270 3510 3560 0 45
4001 4410 4515
46058 4610 5001
6208 6211 6218
1490 3405 3410 3510 [ 6
3415
3si0 0 6
3560 4410 4615 a a7
3605 4610
3520 4010 3550 3riy 3ri? 31 20
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DATA DATA INPUT SUTPUT TETAL

N LABEL DATA DESCRIPTION INGREDIENTS DEPENDENTS | LEVEL LEVEL FLOUAT

3610 SDDR STRUCTURAL DESIGN AND DRETAILING REQUIREMENT 1490 3620 3630 3001 47 4 ]
3670 3680 3I363

3620 CADDR CATEGCERY A DESIGN AND LETAILING REQUIREMENT 3737 3741 3740 3610 3630 5 8 28

7300 9300 10300
11300 12300
3630 CHBDER CATEGORY B DESIGN AND DETAILING REQUIRENENT 362¢ 3700 3640 3610 3670 41 7 3
7400 9400 10400
11400 12400

3640 CHOR CATEGYRY B OFENINGS REQUIREMENT 3645 J650 3I6SS 3630 1 8 42
3660 .
3645 GPENINGS FRESENT IN SHEAR WALLS, DIAPHRAGMS, R PLATE ELEN 3640 4] e 42
3650 CHORDS FEROVIDED AT EDGES OF BACH OFPENING 3640 0o 14 42
3655 ' CHERDE RESIST LdCAL SYIRESSES CAUSED BY JPENING 3640 [} ] a2
3660 CHORDS EXTENR BEYOND d4PENING T DEVEL & DISIR CHORD SIRESS 3640 [+] 9 42
3670 CCIDR CATEGGRY C DESIGN AND LETAILING REQUIRENENT 3630 3790 7500 3610 3e80 45 [ 4]
$500 10500 11500
12500
3680 CDDDR CATEGORY D DESIGN AND DETAILING REQUIREXMENT J6T70 7600 9600 3610 46 S (V]
10500 11500 12600
3700 CDR COUMPONENT DESIGN REQUIBEMENT 3701 3719 3725 3630 40 8 3
3737 374l 3747
3782 3758 3770
3701 CEQFDR CRITICAL EARTBQUAKE FORCE DIRECTI®N REQUIREMENT 3715 3716 3700 1 ] 41
3702 RS REQUIRED SIRENGTE 1490 3731 3704 1315 3120 3720 37 14 0
7210 7230 11833 :
11834
3704 QIOT CUMBINEL LCAD EFFECT . 1490 3796 3705 3702 36 15 o]
3713 3797
3705  XQADD ADDITIVE I16AD CENEBINATION 3707 23708 3710 3704 3s 16 o
3706
3706 QE BEARTHQUAKE PORCE EFFECT 3711 21i4 3765 3372 3705 3713 34 17 -0
3771 3786 3788 3780 3797 9846
11868 11872 12742
1325¢
3707 YQb DEAD LGAD EFFECI 2146 3396 3708 3713 i 17 33
37?34 3797 7220
11866
3708 YQL LIVE 164D EFFECI . 2148 32396 3705 3734 1 1?7 33
’ 7220 11866
3710 YQS SN@W LOAD EFFECT 4230 3396 3705 7220 2 17 32
11866
3711 QCRIT CRITICAL EARTHQUAKE LOAD EFFECT 3716 3717 3560 3706 33 18 Q
3713 QOFPOS COUNTERACTING LE€AD CEMNBINATIEN 3714 3707 3706 3704 35 16 0
3714 COMPONENT BEHAVIGUR 3713 B 0 i7 34
3718 DIRECTIOUN OF SEIS FURCE FRODUCES NOST CRIT EFFECT IN EA CONP 3701 4] 10 41
3716 CUMBE OF €RTHOGUNAL DIRECTIGONS USED FEdR CRIT DIRECTIGN 3701 3711 4] 16 32
3717 QOURTIHG ORTHOGENAL CONBINATIGUN EARTHQUAKE FORCE EFFECT 3560 3711 32 19 [+
3719 DISR DISCENTINUITY REQUIREMENT 3720 372z 3723 3700 39 s 3
3720 YSSR STERY ESTEENGTIH RATIG 3702 3125 3130 3719 38 10 3
3ree DESIGN CONSIDESS PETENTIAL EFFECIS 9F STRENGTH RATIG 3719 ] 10 41
3723 STRENGTHSE ADJUSIED TU CUMPENSATE FOR STRENGTH RATIO 3719 [4] 10 41
3725 RR REDUNDANCY REQUIREMENT 3726 3728 3729 3700 1 < 41
3726 STABILITY OF BLDG ENDANGERED BY FAILURE OF SINGLE COMPOUNENT 3725 4] 10 41
aras DESIGN COUNSIDERS PETENTIALLY ADVERSE EFFECT OF INSTABILITY 3725 [ 10 41



€

DATA DATA INPUT SUTPUT TOTAL

Nde LABEL DATA DESCRIPTIION INGREDIENTS DEPENDENT S LEVEL LEVEL FLOAT
3rae BLDG NOGDIFIED T¢ MITIGATE EFFECTS OF COMPONENT FAILURE 3725 [+] 10 41
3731 NFP MININUN SEISNIC FORCE ' 2114 1415 3732 3702 8 15 28

3734 3749
3732 YIWSP WEIGHT ®F SMALLER PORTIION OF BUILDING 4215 373 3 16 32
3734 YBGTR BEAM, GIJDEER, ©F TRUSS REACTION 3707 3708 3731 2 16 33
3737 1R INTERCUNNECTISN EEGUIRENENT 3740 3620 3700 1 ) 41
3740 ALL PARIS OF THE BUILDING ARE INTERCONNECTED 3737 0 i0 4l
3741 CMWAR COUNCBETE AND MASONRY WALL ANCHORAGE REQUIREMENT 3IT43 3744 3746 3620 3700 1 9 41
3743 DIRECT CONN PRUVIEED BETW BA CENC/MAS WALL ANLC EA FLOOR/ROOGF 3741 (s} 10 41
3744 SPACING €F WALL ANCEORAGE CENNECTORS 3741 ] io 41
3746 WALL DESIGNED 1I¢ RESIST BENDING BETWEEN CONNECTORS 3741 [} 10 41
3747 NSAR NONSTRUCTURAL ANCECRAGE REQUIREMENT 3749 3750 3620 3700 8 e 34
3749 YQFP EFFECT dF NONSTIEUCIURAL SEISNIC FERCE 8115 3731 3747 7 16 28
3750 ANCHORAGE FPROVIDED FOR NEGNSTRUCTURAL COMPUNENT 3747 o 10 41
3782 CE CELLECTOS EEQUIREMENT 3783 3700 1 ° 41
3753 CCLLECTOK ELEMENTS FROVIDED 3752 0 i0 41
3755  DIAPR DIAPHRAGK EEQUIREMENT 3756 3758 3761 3700 1 9 41
3762 3764
3756 DEFLECTIEN IN PLANE ¢F DIAPHRAGM 3788 9319 © i0 41
3758 PERMISSEIELE DEFLECTION OF ELEMENTS ATTACEED T¢ DIAPHRAGM 3755 9819 [} 10 41
3761 DIAPHRAGM DESIGN PEOVIDES FCR BOTH SHEAR & BENDING STRESS 3755 [ 10 41
3762 DIAPHRAGN PREVIDES ANCHORAGE FOR SEISNIC WALL FERCES R 3755 ) [ i0 41
3764 TIES OR STIRUIS FROVIDED 10 DISTR SEISMIC WALL FORCES 3755 4] 10 41
3765 XQDIAP NININUM LIAPHRAGM SIESNIC FORCE EFFECT 1415 3767 3768 3706 28 iB 8
3767 YWD WEIGHT OF DIAFHFAGM AND ATTACHED COMFGNENTS 4215 3765 3 ig 29
3768 YVX FPOETION OF STORY SEEAR TRANSFERRED BY THE DIAPHERAGHM 4420 3765 24 19 8
3770 BwER BEARING WALL REQUIREMENT 3780 2114 3130 3700 . 36 < 6
3776 3777
3771 XOBW NININUN EEARING WALL SEISMNIC FORCE 1415 2273 3706 2 18 31
3776 DUCTILITY 3770 [+] 10 41
37T ROTATION CAPACITY 3770 0 10 41
3780 YQRWC COMBINED L.€AD EFFECT &N WALL CONNECTIGNS 3783 3782 3785 3770 3% 10 (5]
3706
3782 SHRINKAGE EFFECT 3780 L] [ 9 40
3783 THERNAL CHANGES E¥FECT 3780 <] 11 490
378es SETTLEMENT EFFECT 37a0 [} 11 40
3786 TIYPE OF SEISNIC FORCE EFFECT 3706 9a9s ¢ 18 33
3788 XAAMIP ADJUSTNENT TE @VERTURNING MOMENT 6F INVERTED PENDULUNM 4520 2227 3789 3706 21 18 12
3789 HEIGHT TI€ POINT ALENG INVERTED PENDULUM 3788 [+] 19 32
3790 CCDVNR <CATEGERY C AND © VERIICAL NOUTIION REQUIREMENT 3791 3792 3794 3670 1 7 43
3796 3796
3791 MEMBEE FPE€SITIGN 3790 3797 12283 Q 17 34
12256
3792 MEMBES SUFPGRT 3790 3797 4] 17 34
3794 MENBER IS5 PERESTRESSED 3790 3797 ] 17 34
3785 VERT NETIIENS CONSIDERED IN DETERNINATIGN OF EC EFFECT 3790 <] B8 43
3796 ALTERED 14AD CEMNBE USED Td SATISFY VERT MATI€EN REQT 3704 3790 o 16 38
3797 Qv ALTERED LUAD CGNH¢ FOR EFFECTS OF VERT MOTION 3791 3732 3794 3704 35 16 [}
370€ 3707
3810 SEPR SEPARATIEN REQUIREMENT 3820 3830 3840 3140 27 5 19
3820 SEPARATICN BEIWEEN ADJACENT PORTIONS OF BUILDINGS 38140 Q (<] 45
3830 YSEPR SEPARATIEN REQUIREL T€ AVIID DAMAGING CEHNTACT 4610 3810 26 & 19
3840 ADJACENT PORTI€NS €F BLDG ACT AS AN INTEGRAL UNIT IN EQ 3810 [+] 6 45
3850 DL DRIFT LIMIT 4660 3860 3140 29 S 17




4

DATA DATA INPUT GUTPUT TOTAL

NS, LABEL DATA DESCRIPTIEN INGREDIENTS DEPENDENTS LEVEL LEVEL FLGOGAT
o e v g e - ————— - A e i -———— cmmw-
3860 ASD ALLUWABLE STOEY DRIFI 1430 2243 3870 3850 13248 2 7 42
2228
3a7¢0 BUILDING CENTAINS BRITTLE FINISHES 3860 ] 8 43
4001 ELFAR EQUIVALENT LATEFAL FORCE ANALYSIS REQUIREMENT 3520 4002 4560 1345 1365 2 3 46
4002 SPECIFIED ELF ANALYSIS PRICEDURES FELLGWED 4001 [} 4 47
4010 QELFND FARIHQUARKE LEAR EFFECT FROM ELF/MUDAL ANALYSIS 4320 4450 4510 3560 30 21 ¢
4640 4665
4205 V SEISNIC EASE SHEAR 3280 4208 6&20¢ 4310 4630 S880 18 31 2
4208 XVELF ELF SEISXIC BASE SBEAR WITHOSUT S€IL STRUCTURE INTERACTIGN 4210 4215 4205 6200 6268 16 33 2
4210 Cs SEISMIC IESIGN COEFFICIENT 1405 1415 3210 4208 6202 18 34 2
3220 4235 4240
3354
4215 W TATAL GRAVIIY WEIGHT €F RBUILDING 1270 2146 2148 3354 3360 3732 2 47 2
4230 3767 4208 4340
4645 5860 6207
4230 ESL EFFECTIVE SNOW LGAD 2151 2152 2153 3710 4215 1 48
2184
4235 BUILDING PERIOD CALCULATED 4210 ] 35 is
4240 T BUILDING PERIGD 4245 4250 4255 4210 4330 6211 3 45 3
8315
4245 FUNDAMENTAL BUILDING PERI®D CALCULATED BY DESIGNER 4240 4615 L] 46 3
4250 YTF CALCULATED FUNDAMENTAL BUILDING PERISD 4251 4252 4253 4240 4615 4630 1 46 4
4251 PERI®D CALCULATED USING ESTABLISHED METHEDS 4250 [+ 47 4
4252 FROPERTIIES ©F SHS IN DIRECTION BEING ANALYZED 4250 0 47 4
4283 HUILDING ASSUMER FIXED AT BASE 4250 4615 o 47 4
4285 TA APPROXIMATE BUILBING PERIeD 3309 3384 4260 3510 4240 4615 2 46 3
2227 2235 5860
4260 CT COEFFICIENT FOR AFPRAGXIMATE PERIGD 3333 4255 1 47 3
4310 XFX SEISNIC STOYRY FERCE 4205 4320 4410 4520 4522 1% 30 2
4615
4320 XCVX VERTICAL DISTRIEBUTIEN FACTGR 4340 2226 43390 4310 4630 -1 31 is
2243
4330 K VERTICAL DISTIRIBUTION EXPUNENT 4240 4360 4320 4 32 15
4340 YWX TATAL WEIGHT AT LEVEL X 4215 3415 4320 S530 3 46 2
5620 S640 6330
4360 INTERPOLATIGN VUSED FOR VERTICAL DISTRIBUTIAN EXPENENT 4330 ] 33 18
4410 VX SEISMIC STORY SHEAR 3520 2243 4310 4420 4460 4480 22 25 4
§820 J3s50 4510 4640
4420 YQVX STORY SBEAR FORCE EFFECT 4410 4430 4440 3768 4010 4510 23 23 5
4430 STIFFNESS dF VERIICAL CONPONENTS 4420 4450 4] 24 a7
4440 STIFFNBSE OF DIAPHEAGN 4420 4480 -] 24 27
4450 YQTIM TORSIONAL MOMENT EFFECT 4460 4430 4440 4010 25 22 4
4460 XTIM TORSIENAL NCMENT 4410 4470 4480 4450 24 23 4
4470 BECCENTRICITY BETWEEN CENTER €F MASS AND CENTER OF STIFFNESS 4460 : ] 24 27
4480 XTMA ACCIDENTAL TORSIGUNAL MEMENT 4410 4490 4460 23 24 4
4490 LENGTE OF BUILDING PERPENDICULAR TO SEISNIC FORCE 4480 o 25 26
4510 zZQEN GVERTURN ING MEMENT EFFECT 4515 4410 4420 4010 24 22 8
4515 ONMX YVERTURNING MONENTI AT LEVEL X 3520 4520 5910 4510 . 23 23 5
35850
4520 ELFONX ELF ¢VERTURNING NSMENT AT LEVEL X ' 2275 3312 4530 3788 4515 20 24 7
4310 2243 2226
4522 XOMO GVERTURNING NOMENT AT FOUNDATION WITHOUT REDUCTION 4530 4310 2275 6268 20 28 3

2226 2243
4530 EKAPPA VERTURNING MEGNENT REDUCTIEN FACTSR 2243 2275 4820 4522 t 29 21



144

DATA DATA . i INPUT GUTPUT TOTAL

Nég LABEL BATA DESCRIPTIIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLGAT
B L L -u e . mrra- em et s s N . e— -
4550 LOCATION ¢F RESULTANT OF FORCES AT FOUND-SOIL INTERFACE 4560 [} S 46
4560 GNXR SVERTURNING MGNENT REQUIREMENT 4550C 4001 i 4 46
4605 DRIFILV FIRST ORDER DESIGN STERY DRIFT 3520 3556 S840 45640 4660 26 25 ]
4610
4608 XDXNSS ELF DREFLECTIGNS WITHEUT S€IL STRUCTURE INTERACTION 4615 3348 4610 6268 21 2e 2
4610 DEFLX DEFLECTION AT STERY X 3280 3820 3550 3830 4605 28 26 [4]
6268 5950 24608
4615 EDFLX ELASTIC DLEFLECTIEGN AT STORY X 4617 4245 4620 4608 20 2% 2

4250 4285 4310
4630 4635 4253

4617 DEFLECIIEN T¢ BE USED €@NLY FOR CHECKING DRIFT EEQT 4615 [« 30 21
4620 DEFLECTIEN T8 EE BASED &N CALCULATED FUNDAMENTAL PERIGD 4615 [+} 30 21
4630 ZFX REDUCED SEISNIC FERCES CORRESPONDING T® CALCULATED PER1ODS 4250 4205 4320 3615 19 30 2
4635 ELASTIC ANALYSISE 4615 -] 30 21
4640 XTHETA STABILITY CYEFFICIENT 4645 4605 4at0 4010 4660 27 24 ]
2228 3348
4645 YPX TOTAL GRAVITY L€AD ABYVE LEVEL X 4215 4640 3 25 23
4650 YAD INCREMENTAL FACT®R FER SECAND ORDER EFFECTS 4655 4660 1 24 26
4658 BATIENAL ANALYSIS 4650 4665 (1] 2% 26
4660 DRIFT DESIGN SI6EY DRIFT 4&40 4605 4650 3387 3396 3850 28 23 4]
4665 8240 8250
13254
4665 YG2@ED INCREASE IN FERCE EFFECTS FRGN SECOND GRLDER EFFECTS #4660 4655 4010 29 22 Q
5601 MAR NEDAL ANALYSIS REQUIREMENT 3520 S002 5210 i348 1365 4 3 44
5310 S410
s5002 SPECIFIEDT MODAL ANALYEIS PRECEDURES FELLUWED s001 ] 4 47
5210 NR NODBLING REQUIREMENT $220 9230 5001 i 4 46
5220 BUILDING MODELED AS A SYSTEN OF MASSES LUMPED AT FLOORS 5210 [+] S 46
5230 BEACH NASS HAS €NE DEGREE dF FREEDEGN IN LATERAL DISPLACEMENT 8210 ] 8 46
5310 NMR " MODES RBQUIREMENT S320 5330 2243 5001 3 4 L)
5340
S320 NUMBER €¢F MODES INCIUDED IN ANALYSIS £310 5810 8820 Qo 3¢ 21
5830 5840 5850
5330 YTN MODAL FEEIED 5410 S310 5520 &£640 2 45 4
6211
5340 NODES ANALYZED &N EACH OF TWS PERPENDICULAR AXES $310 Qo S 46
5410 PMNSAR PERI€R AXD MGDE SHAPE ANALYSIS REQUIREMENT 5420 5430 S440 5001 8330 5540 i 47 3
5420 PERIGDS AND SHAPES CALCULATED WITH ESTABLISHED METEYDS 5410 ] 48 3
5430 PERICDS AND SHAFES BASED UN FIXED BASE BUILDING 5410 [ 48 3
5440 FPERIGDS AND MEDES EASED €N ELASTIIC PRUOPERTIEE OF SRS 5410 [ 48 3
5510 VM NOGDAL BASE SHBEAR . §520 §830 3280 5610 53810 18 as ]
$550 €300
S§515 XVINSS NODE 1 BASE SHEAR WITHEUT SCIL STRUCTURE INTERACTION 5520 5530 €300 6340 16 3% 0
5520 CsSM NUDAL SEISMIC CEEFFICIENT 5330 1405 1415 5510 Ss815 6310 15 3é ]
3210 3220 5550
3354
5530 XwM EFFECTIVE MUDAL GRAVITY LEAD 2263 4340 $540 S810 Ss515 6208 4 45 2
5540 YPHIXK MODAL STERY DISPLACEMENT ANPLITUDE 5410 £530 65620 6330 2 46 3
5550 NEDE NUMEER 5510 5520 S630 [J 37 14
. E 6320
5610 JXFXN NEDAL STERY FORCE 9620 5510 5640 5710 5720 19 3z o

8730 §E740
5620 XCVXN NEDAL VERTITCAL DISTHIHUTIEN FACTER 2243 4340 5540 56190 4 33 14
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DATA
Nég

DATA
LABEL

DAIA DESCRIPIIGN

- it - ———

5630

5039
5640

5650
5710
5720
5730
8740
5750

saio
582¢

5830

5840
5850
5860

5870
5880

5910
6001
6002
6200
6202

6204

6206
6207
6208

6209
6210

6211

6212
6214
6216
6217
6218

6220
6222
5224

6226
6228

MSDIS

XM1SDS
XEMSDS

XMDFE1
YTMVX
YMONX
YMYWEF
YMAOMWE

XVIM
Vibv
ANXDV
XMDRDV

IMDSDV
VEAR

ELFF

NONX
S31R

VELFSS
XDVsESI

CEBAR

BETA
WEBAR
WEAR

TBAR

INS

XKEAR
YKY
YKTHET
HEBAR
HEAR

XGe
Yvse

INPUT SUTEUT TOYTAL

M@DAL STERY DEFLECTION

MODE 1 STORY DEFLECTIC¢N WITHOUT SOIL STRUCTURE INTERACTIGN
ELASTIC NEDAL STORY DEFLECTIGN

FIRST CRDEE NULDAL STORY DRIFT

NEDAL STERY SEHBEAR

MUDAL STCRY OVERTURNING MOUMENTS

MODAL SHEAR IN WALLS GR BRACED FRAMES

MEDAL @VERTURNING NEMENTS IN WALLS €R BRACED FRAMES
FOERCE EFFECT CEONPUTED BY LINEAR STATIC METHSDS

BASE SHEAR DESIGN VALUE
STHRY SHEAR BESIGN VALUE

STORY GVERTURNING NE@MENT DESIGN VALUE

FIR3T CFDEF SICEY DRIFT DESIGN VALUE
FIRST GRILEF STERY DEFLECTISN DESIGN VAIUE
COMPARITIVE ELF BASE SHEAR

DESIGNER CHUGSES NOT T¢ EXCEED ELF BASE SHEAR
ELF ADJUSTNENT FACIOR

COVERTURNING MOMENT DPESIGN VALUE

SCIL SIRUCTURE INTERACTION ANALYSIS REQUIREMENT
SPECIFIED SOIL SIRUCT INT ANALYSIS PRUCEDURES FOLLOWED
ELF BASE SHEAR NEDIFIED BY S6IL STRUCTURE INTERACTIEN
SUIL SERLCT INTERACTIGN REDUCTION OF ELF BASE SHEAR

ELf SEISNIC COEEFFICIENT MEDIFIED FOR S€IL STRUCT INT

FRACTICN €F CRI1ICAL DAMPING IN STRUCT FOUND SYSTEM
ELF GRAVITY LOAD EFFECTIVE FdR SO6IL STRUCTURE INTERACTIGN
GRAVITY LOAD EFFECIIVE FOR SUII, STRUCTURE . INTERACTION

GRAVITY 1€AD CENCENTRATED AT A SINGLE LEVEL
PERIGD EFFECTIVE FOR S6IL STRUCTURE INTERACTION

PERIED WITHOUT NADIFICATIGON FOR SGIL STRUCTURE INTERACTION

STIFFKRESE 6F BUILDING FIXED AT BASE

LATERAL ETIFFNEES dF FEUNDATIGN

ROUCEING STIFFNESS dF FOUNDATION

ELF BEIGHT EFFECTIVE FCR SOIL STRUCTURE INTERACTION
BEYGHY EFFECTIVE FéR SdIL STRUCTURE INTERACTION

COMPUTATICNS FOLLOW ESTABLISHED PRINCIPLES
AVERAGE SHEAR NODULUS OF SJIL AT LARGE STRAINS
AVERAGE ESHEAR WAVE VELEGCITY 6F SOIL AT LARGE STRAINS

SHEAE NODULUS OF S6IL AT SNALL STRAINS
SHEAR WAVE VELOCITY €F SdIL AT SMALL STRAINS

[+]

o0

oCMmemeo

bu

47

W M pUN n NN

PO ESEN

me

INGRED IENTS DEPENDENTS LEVEL LEVEL FLCAT
3348 S640 3280 5650 5850 23 28
5550 6340
3348 5640 €340 21 30
2223 §330 5614 5630 5635 20 31
4340
$630 5840 24 27
8610 &750 5820 20 27
5610 5750 5830 6340 20 30
5610 S750 5820 20 27
5610 5750 5830 20 26

5710 5720 S730 4] 31
5740
§320 sS510 . - 5880 19 29
2114 3320 5710 4410 21 286
5730 5S€80
21t4 5320 86720 5910 21 28
S740 5880
5320 S650 5880 4605 25 26
§320 5630 5880 4610 24 27
3210 3220 4215 5880 15 29
1405 1415 3354
425885
5880 0 29
5810 5860 9870 5820 5330 5840 20 28
4205 5850 :
5830 2275 4518 22 24
3280 6002 1345 1365 1 3
€001 0 4
4208 6202 4205 6268 17 32
4210 6204 &206 6200 16 33
6208
6210 3210 3220 6202 15 34
3354 1415 1405
6282 6202 6310 13 36
6206 4215 6208 3 45
3520 6207 5530 6202 6212 6242 5 44
0310
6207 6217 Q 46
6232 6234 6236 6204 6252 6254 8 41
6241 €238 6240 €256 6264 6320
3520 4240 5330 6212 6238 6240 4 44
6252 6256
2223 6208 6211 €238 13 43
6220 6222 6224 6238 4 43
6220 6222 6224 6238 6268 6340 4 43
€209 2227 6218 i 49
3520 6217 6330 6238 6240 6242 5 44
6286 6258
€214 6216 [} 44
6226 1415 6214 6216 3 44
6228 1415 6214 6216 6240 2 44
6254 6265
6230 6228 2223 6222 2 45
&229 6224 6226 1 46

P
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DATA DATA INPUT SUTPUT TOTAL

N6, LABEL DATA DESCRIFTION INGRED IENTS DEPENDENT S LEVEL LEVEL FLOAT
6229 STRAIN LEVEL IN SOIL 6228 ° a7 4
6230 AVERAGE UNIT WEIGHT €F SEIL 6226 6242 0 46 s
6232 TYPE €F FEOUNDATION 6210 6254 o a2 )
6234 NMAT FEUNLATIGON LOCATED AT GR NEAR SURFACE 6210 (4] 42 9
6236 NAT FEUNLATIEN ENBEDDED WITHOUT EFFECTIVE WALL CONTACT 6210 o 42 °
6238 XTNOD1 EFFECTIVE PERIED FOR TYPICAL BUILDING 6211 6212 6214 6210 7 42 2

6216 6218
6240 XINUD2 EFFECTIVE PERIOD FER MAT FOUNDATION BUILDING 6211 6242 6244 6210 7 42 2
6218 &224 6246
6241 USE @F ALTERNATE EFFECTIVE PERIGED DESIRED 6210 0 42 o
6242 XALPHA RELATIVE DENSIIY @F STRUCTURE AND SOIL 6208 6218 6230 6240 & 43 2
6248
6244 XRA CHARACTERISTIC FEUNDATION LENGTH BASED 6N AREA 6248 6240 6258 1 43 7
6246 XEM CHARACTERISTIC FUUNDATISN LENGTH BASED ©N INERTIA 6250 6240 6258 1 43 7
6248 AREA GF FOUNDATIEN 6242 6244 o 44 7
6250 STATIC NEMENT ©F INERTIA ¢F FOUNDATISN 6246 0 Py 7
€252 XEMEDC CUNPUIED FRACTIEN OF CRITICAL DANPING IN STRUCT FOUND SYS 6254 6210 6211 6206 12 a7 2
6254 BIEKE FOUNDATION DANPING FACIOR 6232 6262 6266 6252 11 36 2
8210 6224 6256
6264
6256 XFIG6! DANFING VALUE FHOM FIGURE 6-1 6211 6210 6258 6254 6264 9 40 2
6218 1415
6258 RFOUND CHARACTERISTIC FOUNDATISN LENGTE 6218 2236 6244 6256 6 41 4
6246
6262 PEUNDATIEN IS UNIFGRM S€FT STRATUM OVER RECK LIKE STRATUM 6254 o 39 12
6264 XBZPR FOUNDATION DANPING FACTSR FOR PILE FOUNDATIONS 6266 G224 6210 6254 10 39 2
6256
6266 TETAL DEPTH OF SEFT STEATUN 6284 6264 0 40 1
6268 XDFLSS NUDIFIED ELF DEFLECTIIONS FOR SOIL STIRUCTURE INTERACTIGN 6200 4208 4522 4610 2z 27 2
4608 6216 2226
6300 VMISSI MODE | BASE SHEAR MODIFIED BY S6IL STRUCTURE INTERACTIEN 6310 5515 5510 * 6340 17 34 0
6310 XDVNSS SOIL SEIRUCIURE INTERACIICN REDUCTION IN MGDE 31 BASE SHEAR §520 6320 6206 6300 16 3s o
6208
6320 YCSMSS MODE 1 SEISNIC COEFFICIENT MODIFIED FOR S€IL STRUCT INT 6210 1405 1415 6310 15 36 o
3210 3220 5550
3354
6330 XHMBAR NODAL HETGHT EFFECIIVE FOR SEIL STRUCTURE INTERACTIGN 4340 5540 2226 6218 4 45 2
2243
6340 XMDSSI MODE 1 DEFLECTIENS NEDIFIED FOR SGIL STRUCTURE INTERACTIGN 6300 5515 5720 5630 22 29 0
‘ 2226 6216 9635
7001 FDR POUNDATIEN DESIGN REQUIREMENTS 1490 7210 7230 1325 1365 48 3 0
7300 7400 7500
7600
7210 FCSR PYUNDATIEN CEMFONENT STRENGTH REQUIRENENT 3702 7220 7215 7001 a7 4 0
900t 10001 11001
12001
7215 YSFC STRENGTE OF FOUNDATIEN COMPUNENTS 9210 10210 11210 7210 s 5 41
12210
7220 ZRSNS  HEQUIRED SIRENGTE WITHEUI SEISNIG LUAD 3707 3708 3710 7216 7230 3 5 43
7230 FSCR POUNDATION S6IL CAFACITY REQUIRENENT 7240 7220 7250 7001 3@ P! ®
} 7260 7270 3702
7240 SEIL CAPACITY UNDER NON-SEISMIC CONDITIONS 7230 o 5 45
7250 SETTLEMENT UNDER NON-SEISNIC CONDITIONS 7230 ] s 46
7260 MAXINUM SETTLENENT STRUCTURE CAN WITHSTAND 7230 0 5 46




8y

DATA DATA INPUT SUTPUT TATAL

NY. LABEL DATA DESCRIPTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLUAT
7270 ZELSSC ELASTIC LIMIT ¢F £¢IL UNBER SEISNIC CUNDITISNS 3160 . 7230 2 5 44
7300 ZCAFR CATEGHYRY A FUOUNDATIGN BEQUIRENENT 3620 7001 7400 0 k4 42
7400 CBFR CATEGURY E FCUNDATION REQUIRENENT 7300 7404 Tazse 3630 7001 7500 7 8 3é

7438
7404 CBSIE CATEGURY B S€IL INVESTIGATION REQUIREMENT 7408 7410 T4l12 7400 7510 ‘ 1 e 41

T4l13 7314 7416
7418 7420 7424

7426
T408 REQULATOEY AGENCY REQUIRES SUIL INVESTIGATION REPORT 7404 7510 ] 10 41
7410 SE6IL INVESTIGATION NADE 7404 [+] 10 41
7412 SCI1 INVEST FEPORT SATISFIES NON-SEISNIC REQUIREMENTS 7404 L] 10 41
7413 . SC¢IL INVEST EEPERT INCLUDES ELASTIC LINIT UNDER SEIS COND 7404 a 10 41
7414 S6I1 INVEST KEPERT CENSIDERSE S6EIL CAPACITY UNDER SEIS CEND 7404 Q 10 41
7416 SUIL INVEST REPORT CONSIDERS SLUPE INSTABIL UNDER SEIS CUND 7404 0 io 41
7418 SUIL INVEST REPORT CCNSIDERS LIQUEFACTIGN UNDER SEIS COND 7404 o 10 41
7420 SOIL INVEST REPOERT CENSIDERS SURFACE RUPTURE UNDER SEIS COND 7404 Q 10 %1
T424 POLES EMEEDDED IN EARTH USED 10 RESIST AXIAL AND LAT LOAD 7404 0 10 41
7426 S@IL INVEST REPORT GIVES DESIGN CERITERIA FGR PGLE EMBEDMENT 7404 4] 10 41
7428 CBFIR CATEGURY B FOUNDATION TIE REQUIREMENT 7430 3129 1415 7400 6 ° 36
7432 7434 V436
7430 EA INDIVID PILE CAP, BRILLED PIER, @R CAISSGN INTERCONNECTED 7428 [+] i0 41
7432 LARGEF OF COUNNECTED PILHE CAP LOADS 7428 o] 10 41
7434 LARGER GF CONNECTED CCLUMN LUADS 7428 0 10 41
7436 EQUIVALENT POUNDATIGN RESTRAINT PRAVIDED AND APPROGVED 7428 7520 ] 10 41
7435 CBFPR CATEGSRY E FOUNDATICGN FILE REQUIRMENT 7440 V442 7444 7400 3 9 39
7446 7452 7476
7490 7492 7494
7440 FOUNDATION SIRUCTURAL COUMPINENTS 7438 7535 Q 10 41
7442 EMBEDDMENTI OF PILE REINFORCENENT IN FILE CAP 7438 o 10 41
7444 MDL MINIMUM DEVELGPMENT LENGTEH 7450 7448 7438 7490 7494 1 11 39
7446 FILE TYXPE 7438 7535 [ 10 41
7448 REINFARCING BAR CANFIGURATIGN 7444 0 i2 39
7450 BAR DEVEIOPMENT LENGTH PER CHAPTER 11 (ACI 318) 7444 o 12 39
7452 CBUCPFR CATEGORY E UNCASED CONCRETE PILE REQUIRENENT 7454 T456 7458 7438 1 10 40
7460 7462 7464
7466 7468 7470
. 7472 7474
7454 LENGTE €F PILE REINFGECEMENT FRON TOP 7452 T476 T490 L] 11 40
7492 7494 7540
75590
7456 PILE DIANMETER 7482 7540 -] 11 40
7458 AREA OF FPILE REINFERCENENT 7452 7476 T490 ] 11 40
7492 7494 7540
7460 AREA 8F PILE CONCREYE 7452 T476 7490 L] it 40
7492 7494 7540
7550
7462 NUMEER 6F BARS IN PILE 7452 7540 "] 11 40
7464 SIZE OF EARS IN PILlE 7452 7540 4] 11 40
7466 IIES PROVIDED FOR FULL LENGTH OF PILE REINFORCEMENT 7452 7540 ] i1 40
7468 MAXIMUM SPACING 6F TIES IN PILE 7452 7540 -] i1 40
7470 DIAMEIER ©F BARS IN PILE 7452 7540 Q0 11 40
7472 SPACING OF TIES AT TOF 2 FEET OF PILE 7452 7494 ] 11 40
7474 SFIRAL PFEVIDED EQUIVALENT I¢ TIES 7452 7494 ] 11 490



6%

DATA DATA INPUT GUTPUT TUTAL
Neig LABEL DATA DESCRIPTISN INGREDIENTS DEPENDENTS LEVEL LEVEL FLEAT
7476 CBCCPR CATEGURY B CASED CONCRETE PILE REQUIREMENT 7454 7478 T458 7438 1 io0 40
7460 7430 7482
7484 7486 74838

7478 LENGTH @F PILE 7476 7492 7540 [+] 11 40
7650
7480 SPIRAL REINFGRCEMNT FPREVIPED FOR FULL LENGTH €F PILE REINF 7476 71550 [+] i1 40
T482 DIAMETER €F SPIRAL BAR IN PILE 7476 7550 e il 40
T484 MAXIMUN PITCH #F SPIRAL IN PILE 7476 7550 [+] it 40
7486 PITCH OF SPIRAL AT TdP 2 FEET OF PILE 7476 [} 11 40
7488 TIES PEGVIDED EQUIVALENT T¢ SPIRAL 7476 ° 11 40
7490 CEBESPPR CATEGERY B STEEL PIPE PILE REQUIREMENT 7484 7444 7458 7438 2 10 3%
7460
7492 CEPCPR CATEGOEKY B FRECAST CONCRETE PILE REQUIREMENT 7454 7478 T458 T438 i 10 40
7460
7494 CBPSPR CATEGORY E PRESTIRESSED CONCRETE PILE REQUIREMENT 7454 7444 7458 7438 2 10 39
7460 T496 T472
74958 7at7a
7496 TIES PRUVIDED AT TGP 2 FEET CF PILE 7494 1] 11 40
7458 SIZE 6F T1ES IN PILIE 7494 7540 V] 11 40
7500 CCFR CATEGAIRY € FEUNDATIGN REQUIREMENT 7400 7510 7520 3670 7001 7600 8 7 36
7535
7510 CCSIR CATBGERY € S€®IL INVESTIGATIAN REQUIREMENT 7408 7404 7515 7500 2 8 41
7515 SOIL INVEST REPORT INCLUDES LATERAL PRESS €N WALL DUE TY EQ 7510 1] S 42
7520 CCFIER CATEGERY ¢ FUUNDATION TIE REQUIREMENT 7525 3125 1315 7500 & 8 37T
7530 7436
752% EACH IND1VIDUAL SPEEAD FOGTING INTERCENNECIED 7520 [+] L] 42
7530 LARGER CF CONNECTED FOUTING LUADS 7520 [+] 9 42
7535 CCPR CATEGERY € FEUNDATIGN PILE REQUIREMENT 7440 7446 T540 7500 T 8 36
7550 TSTQ 7595
7540 CCUCPR CATEGORY C UNCASED CONCRETE PILE REQUIREMENT 7454 7478 7458 7535 1 ° 41
7460 ‘7462 7464
7466 7463 7470
7545 7456 7498
7545 SPACING OF TIES AT T@P 4 FEET €F PILE 7540 -} 10 41
7550 CCCCPR  CATREGBRY ¢ CASED CENCRETE PILE REQUIREMENT 7454 7478 7555 75395 i S a4
7460 7560 T480
) 7482 7484 7565
79955 AREA ¢F FILE REIRFGRCENENT IN UPPER 2/3 ©F PILE 7550 ] i0 a1
7560 NUMBER ¢F BARS IN UPPER 2/3 C€F PILE 7580 [} ic 41
7565 PITCH 4F SPIRAL AT TdéP 4 FEET O6F PILE 7580 o 10 41
7570 CCPCPR CATEGURY C PRECAST CONCRETE PILE REQUIREMENT 7575 11662 TS8O0 7935 3 b 39
7585 7590
7575 TIES PRUVIDED IN TYP HALF 6F PILE 7570 [} 10 41
7580 PILE DESIGNED T0 RESIST FLEXURE DUE Td¢ EARTHQUAKE 7570 0 10 41
7585 PILE STRESS AT MAXIMUM SUIL DEFORMNATIGN IN EARTEHQUAKE 7570 o i0 41
7590 ELASTIC LIMIT 6F FILE 7570 0 io0 41
7595 CCSPR CATEGORY € STEEL PILE REQUIREMENT 3130 3129 . 7935 6 < 36
7600 CDFR CATEGGRY D FOUNDATION REQUIREMNENT 7500 7620 3680 7001 @ 6 36
7620 PRECAST~FEESTRESSED FILES USED Td RESIST FLEX DUE T4 EQ 7600 ] 7 44
8001 ANEDR ARCHITECTURAL/MNECHANICAL/ELECTIRICAL DESIGN REQUIREMENT 8100 8110 8135 1345 49 2 [

8165 8200 8300
1230 1240 13301

8100 AMEPA ARCHITECIURAL /MECHANICAL/ELECTRICAL FROVISIGONS APPLICABLE 2114 8205 8303 8001 4 3 44
8145 1425 1430




0s

DATA DATA INPUT GUTPUT TOTAL

Nél, LABEL LATA DESCRIPTIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLGAT
bt dadedada i B L BB L B L L B L R R L L L L L L. LX) kb - - P A oy ol A e L i Sy ww T W VR W v
8105 PL A/M/E PEEFORMANCE LEVEL ' 2114 8106 8107 1628 8100 8190 3° 20 28

8250 8363 836%
8106 XFIA PERFESMANCE LEVEL FROUN TAHLES~-B 2114 1430 2243 8105 -4 21 28
2227 8236 8237
8238
£107 XPLNE PERFURMANCE LEVEL FRON TABLES-C 2114 1430 2810% 2 21 28
8110 AMESR A/M/E CONFENENT STEENGTE REQUIREMENT 8115 8112 8120 8001 7 3 41

8128 2114 8130
£8230 8235

8112 ZAMECR A/M/E CENPENENT RESISTANCE 8110 0 4 a7
8115 FP NENSTRUCTIURAL SEISMIC FORCE 2114 8215 8309 3749 8110 6 17 28
8120 FEINT OF APPLICATION OF FORCE ©N A/N/E COMPENENT 8110 0 4 47
&125 DIRBCTIEN €F AFPLICATION &F PORCE 8N A/M/E COMPENENT &110 o Y 47
€130 ZFPV VERTICAL SEISMIC FERCE a313 8309 8110 6 4 41
8135 AMEIFR A/N/E INTERRELATIUNSHIF REQUIRENENT 8140 8145 B150 8001 i 3 47
8155 8160
8140 INTERRELATIONSEIP OF A/M/E SYSTEMS EXISTS 8135 [} a 47
8145 FAILURE 9F A/N/E CGMPONENT CAUSES FAILURE AT HIGHER PERF LEV 8135 ° 4 a7
8150 INTERACTION dF A/M/E SYSTEM WITH STRUCTURE BXISTS 8135 0 " 47
8155 EFFECT ©F A/M/E HESPONSE ON STRUCTURE CONSIDERED 8135 o a a7
8160 EFFECT 9F A/M/E DEFORM CONPATIBILITY WITH STRUCT CONSIDERED 8135 0 a 47
B165 AMEAR  A/N/E ATTACHMENT REQUIREMENT 8170 8175 B180 8C01 1 3 47
a18s
8170 ALL A/M/E COMPUNENTS ATTACHED TG STRUCTURE 8165 0 4 47
8175 ATTACHEMENTS TRANSMIT S£BISNIC FORCE Té¢ STRUCTURE 8168 [ 4 47
8180 FRICTIGN DUE T8 CRAVITY OONSIDERED AS RESTSTANCE 8165 0 % 47
8185 ATTACHMENT DES DUCUMENTATION SUFFICIENT T¢ VERIFY COMPLIANCE 8165 [ 4 47
8190 P PERFEORMANCE CHARACTERISTIC FACTGR 8105 8215 8309 4 19 28
8200 ARCHDR ARCHITECIURAL DESIGN EEQUIREMENT 8210 8240 8250 8001 30 3 18
: 8270
8205 ARCHITECTURAL CEMPENENT LISTED IN TABLES=B 8100 o a 47
8210 ARCH CENFONENT DESIGN OR CRITERIA INCLUDED IN DESIGN DSC 8200 0 4 47
8215 XFPA SEISMIC FOECE FER ARCHAITECTURAL COMPONENTS 1415 8220 8190 8115 5 18 28
a22s
8220 XCCA SBISMIC COEFFICIENT F6R ARCHITECTURAL CAMPENENTS 2114 821s 1 15 31
8225 WEIGHT OF A/M/E COMPONENT 8215 8309 8328 0 21 30
8230 WIND LEAD €N EXTERIGR WALL 8110 [ a7
8235 CODE HORIZONTAL LEAD OR PARTITION 8110 0 4 47
8236 DISTANCE FRUM EXT WALL T¢ CLUSEST PUINT ©F ACCHSS 8106 0 22 29
8237 BUILDING LECATED IN AN URBAN AREA 8106 ° 22 29
8238 BUILDING CSNTAINS HIGHLY FLANMABLE MATERIAL 8106 0 22 29
8240 EWAR EXTERIOR WALL FANEL ATTACHMENT REQUIREMENT 2114 8245 4660 8200 29 4 18
8245 DUCTILITY/SETATIGON CAFACITY PREVIDED 8240 0 3 46
8250 ACDR ARCHITECTURAL CENMPENENT DEFGRMATION REQUIREMENT 8105 8255 4660 8200 29 a 18
8260 8265
8255 HORIZINTAL DRIFT PROVIDED FE6R IN DESIGN OF ARCH COMPENENT 8250 [ s 46
8260 ARCH CENPONENT FELATED T¢ HORIZINTAL CANTILEVER 8250 [} s 26
8265 VERTICAL DEFLECTION GF CANTILEVER PROVIDED FOR IN ARCH CONP 8250 0 5 46
8270 @GE@PBR  ARCH CENPENENT €UT dF BLANE BENDING REQUIREMENT 8275 £280 8285 azoo 1 4 46
8275 MATERIAL BEHAVI®R OF ARCHITECTURAL CONMPONENT 8270 [ 5 46
8280 €UT 9F PLANE BENDING DEFLECTION DUE T€¢ SEISMIC FORCE 8z70 0 5 46
8285 DEFLECTIGN CAPABILITY @F ARCHITECTURAL COMPENENT ) 8270 [ 5 46
8300 MEDR MECHANICAL/ELECTRICAL DESIGN REQUIREMENT 8366 8345 8360 8001 48 3 °

8372



1<

DATA DATA INPUT OUTPUT TOTAL

NOo LABEL DATIA DESCRIFTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLO&AT
- . - .- S E. W ——— - -———— -———— D kT T P P Y
8303 MECH/ELEC COMPENENT LISTED IN TABLESB-C N 8100 [} 4 a7
8306 M/E CCMPGRENT DESIGN OR CRITERIA INCLUDEL IN DESIGN DOCUMNENT 8300 0 4 47
8309 FFPME SEISNIC FERCE FOR MECHANICAL/ELECTRICAL COMPONENT 8310 8311 1415 8115 8130 8345 5 18 28
8312 8190 B315
8318 8225
8310 ANALYSIS PERFORNED 1¢ JUSTIFY REBUCED N/E FORCE 8309 0 19 32
8311 RESULT 6F MECH/ELECT CCENPONENT FORCE ANALYSIS 8309 ] ie 32
8312 XCCME SELSNIC CCEFFICIENT FUR NECHANICAL/ELECTRICAL COMPONENT 2114 B339 8309 1 19 31
8313 XCCVME SEISNIC CCOEFFICIENT FOR VERTICAL FORCE N N/E CAMPONENT 2114 B339 8130 1 5 45
8315 AC AMPLIFTICATIEN FACTISE FAR ATTACHMENT €F M/E CEMPONENT 2160 2166 8324 8309 4 19 28
4240 B327
8318 XAX AMPLIFICATION FACIOR FOR LOCATION OF M/E COMPONENT 2226 2227 830% 1 19 31
8321 TRNMS TYPE édF BESILIENT MEUNTING SYSTEM 2161 2162 8330 8£345 1 22 28
8324 IC NATUBAL FERI®D OF VIBRATIOUN OF COMPONENT AND ATTACHMENT 8225 £330 8340 8315 3 20 28
8342
8327 LECATIEN OF MECH/ELEC MOUNTING SYSTEM a31s ] 20 31
8330 K STIFFNESS OF M/E SUFPORT WITH RESPECT TOU CENTER OF GRAVITY 2K60 &321 8332 8324 2 21 28
8333
8332 SPRING CENSTANT FER NEUNTING SYSTEM 8330 ] 22 29
8333 SLOFPE OF N/E SUPPURT LUAD DEFLECTIIOGN CURVE AT PUINT OF LOAD 8330 1] 22 29
833¢% TYFPE OF L1GHT FIXTURE SUFPYRT 8312 B313 o 20 31
8340 USE ¢F ¢THER SUBSTANTIATED VALUE &F PERISD DESIRED 8324 0 21 30
8342 FROPERLY SUBSTANTIATED VALUE 6F PERIOD 8324 0 21 30
8345 MEASR MECH/ELEC ATTACHMENT DESIGN REQUIREMENT 2160 S001 10001 8300 47 4 <]

11001 12001 8321
8348 2166 8351
8309 8354 83357

8348 RESTRAINING DEVICE PROVIDED FGR RESILIENT MOUNTING 8345 4] 5 46
8351 RESISTANCE @F RESTRAINING DEVICE 6N RESILIENT MGUNT 8345 (1] 3 46
8354 FORCE @N COMPONENT DUE TY DECELERATION BY FESTFAINT 8345 o 5 46
8357 BEESTRAINING FORCE DETERMINED BY DYNANIC ANALYSIS 8345 ] s 46
8360 MECDR  MECHANICAL/ELECTRICAL CAMPENENT DESIGN REQUIREMENT 8363 8369 1644 8300 5 4 az
8363 MECCR N/E CONPENENT CERTIIFICATICGN (TESTING) REQUIRED 2160 E105 1425 1637 8360 & S 42
8369 MEACRE M/E ATTACEMENT CERIIFICATION ( TESTING) REGQUIRED 2160 6105 1641 8360 4 5 a2
8372 MEUSIR N/E UTILITY SERVICE INTERFACE REQUIREMENT 1430 1425 2114 8300 2 4 45

8375 8378 8381

1405
8375 IYPE 6F UTILITY SERVICE 8372 0 5 46
8378 UTILITY SBUTOFF DEVICE PROVIDED 8372 0 s 46
8381 ACTIEN T€¢ TRIGGER UTILITY SHUTOYF¥ DEVICE 8372 0 8 46
9001 WMR WOED MATERIALS REQUIREMENT 9110 9120 1270 1345 1370 7210 40 s 6

1350 2243 2227 8345

1425 6701 9200

<801 S002
9002 WDESCR uwedD DESIGN CATEGORY EEQUIREMENT 1450 93C0 9400 9001 7 6 38

' 9500 9600
9110 BUTLDING FLEMENTS THAT RESIST SEISMIC FERCE 9001 10001 11001 o 15 36
11556 12001

9120 KEEQUIREMENIS €F WOED REFERENCE DOCUMENTS soat o 3 45
9130 CANPENENT COVERED BY WE6D REFERENCE DSCUMENTS 9230 4] 14 37
9200 ZWSCPR WOOD STRENGTH CALCULATIGN PRUCEDURE KREQUIRENENT s210 9001 s 6 40
9210 XSW STRENGTH CF WGCED CCMFONENTS ©220 9230 3125 3130 3393 4 12 35

7215 9200 9847




s

DATA
NG,

DATA
LABEL

-———n - o ——

9220

9230

9235
9240
9250
0260
S270
$280
9290
9300

9320
9330
9340
89400

9420
9430
9440
9450
9460
9470
9480
5485
9490
9495
9500

9515
9520
9525
953¢
9538

9540
9545

9558

9560
565
°9570
9600
9620
9630
9701

PHIW

ASW

CAWR

CBWR

CBWIR

CBLSWR

CBEJR

CCVWER

CCPMNR

CCWFR

CCWDR

CDWR

CLTR

INPUT SUTPUT TETAL

37

35

38

41

41
41
36
38
43
37

DATA DESCRIPTION INGREDIENTS DEPENRDENTS LEVEL LEVEL FLOAT
CAPACITY REDUCTIEN HACTIOR FER wWedD 2114 9240 9250 9210 1 13
9260 9270 9280
$290
ALLOWABLE STRENGTE OF WOOD CONPONENTS 2114 9250 9130 9210 3 13
1490 9630 9867
9877 886 9aB8
9892 9235
STRENGTH FROM EEFERENCE DUCUNENTS 9230 L] 14
STRESS TYEE 9220 12220 0 14
DIAPHRAGN STRENGTH CALCULATED FRON PRINCILES €f MECHANICS 9220 9230 (] is
SPECIES GRUUF 9220 9677 -] 15
DIAPERAGM STRENGTH FEEM THESE PREVISIONS 9220 (] 14
NUMBER dF SCREWS O¢R NAILS IN JOINT 9220 /] 14
WIDTH OF FANEL BOUNDARY NEMBERS 9220 9867 %877 (] i5
CATEGERY A W€OD EECUIABMENT 1350 2243 9763 3620 9002 6400 3 10
9320 9330 9340
FORTION GF LENGTH OF WALL WITH BRACING . 9300 9739 ] 11
WALL LECATIEN 9300 9535 $739 -] 11
WALL BRACING APPLIED GVER FULL HEIGHT OF STORY 9300 4] i1
CATEGORY B WOUD EEQUIRENENT $300 9420 9450 3630 9002 9500 4 9
9480
CATEGURY B WEUD TIE REQUIREMENT 9430 $440 9400 1 10
CONPENENT PROVIDING SEISMIC TIE BETWEEN Twd PORTIONS OF BLDG 9420 o 11
CEMPENENT PROVIDING ANCHORAGE €F CONC OR MAS WALLS Td FLEORS 9420 [} 11
CATEGORY B LAG SCREW WASHER REQUIREMNENT 9460 S470 94200 1 10
BEARING MATERIAL UNDER READ OF LAG SCREW 9450 0 11
WASHER PROVIDEZ UNDER HEAD OF LAG SCREW 9450 0 i1
CATEGERY B ECCENTRIC JEINT REQUIREMENT G485 $490 9495 %400 1 10
GREATEST END DISTANCE IN ANY ECCENTRIC WOED JCINT 9480 o 1
DEPTB €¢F MEMBER $480 [} 11
SECT 208B OF REF 9«1 NODIFIED, DELETE S0% STRESS INCREASE 9480 0 11
CATEGGRY C WeeD EEQUIREMENT 9400 9515 9535 3670 9002 9600 5 8
$558
CATEGOURY C PLYWOEOD WATERIAL REQUIREMENT 9520 9525 9530 9500 1 9
EXPOSURE OF STRUCTUEAL PLYWOCD 9515 o 10
STRUCTURAL PLYWEED EXPESURE TYPE 9515 [ 10
GLUE TYPE FUR STRUCTURAL PLYWSUD 9515 0 10
CATEGORY € WeOD FRAMING REQUIRENENT 2243 9540 99545 9500 L 9
. €330
WOOD DIAPHRAGM USED 1¢ RESIST TORSION FRGM CONC/NMAS WALLS 9535 o 10
SHEAR WALL SBEATHING MNATERIAL §535 9555 $600 -] 16
9763 9808 SE19
' 98EE $893
CATEGORY € W&OD ,DETAILING REQUIREMENT 9560 9545 9565 9500 1 9
g570
FEF 9.1 NODIFIED FOR RESISTANCE OF NAILS PARALLEL T8 GRAIN 9555 0 10
SHEAE PANEL TYFE 9555 9856 -] 10
PLYWE&D APPLICATISN o585 9877 [ is
CATEGORY D W€OD EEQUIRENENT 9500 9545 9620 3680 9002 6 7
TYPE ¢F DIAPHRAGM FRANMING 9600 0 8
BUILDING CONTAINS CONCRETE S8R MASONRY WALLS 9230 1] 14
CONVENTIGNAL LIGHT TIMEER REQUIREMENT 9706 9739 1345 9001 4 6

“1



£9

DATA DATA INPUT SUTPUT TOTAL
NO. LABEL DATA DESCRIFTION INGREDIENIS DEPENDENTS LEVEL LEVEL FLOGAT
9706 CWFR CONVENTIONAL WALL FRANING REQUIREMNENT 970% 9712 9715 9701 13 7 43
8T18 9721 9724
9727 9730 S733

o736
9Toee DIANETER CF FOUNBATION SILL ANCHOR BOLTS 9706 0 8 43
ST12 SPACING €@F FOUNDATIEN SILL ANCHOR BOLTS 8706 ] a8 43
e715 EMBELDDMENT ¢F FAUNDATION SILL ANCHSR BHLYTS 9706 0 8 43
97138 DOUBLE FLATES FROVIDED AT TOP OF WALL 9706 o] 8 43
e721 INDIVIDUAL TOP PLATES GVERLAP AT CORNERS AND INTERSECTIGNS 9706 [+] 8 43
ot24 SPACING EETWEEN JOUINTS IN INDIVIDUAL TOFP PLATES 9706 4] 8 43
9727 WALL STULS BEAR FULLY ON BOTTON PLATES 9706 o 8 43
9730 THICENESS dF BETTAM PLATE 9706 ] -] 43
9733 WIDTHB CF BUTICM FPLATE 9706 0 8 43
§736 WIDIHE OF STUD . 9706 -] 8 43
973¢ CwWIR CANVENTIENAL WALL SHEATHING REQUIREMENT 9742 9763 9745 grot 3 7 41
9748 9751 9754
9757 9760 1490
2243 9330 9320
742 WALLS WIIH SEISNIC BERACING SECTION 9739 ] 8 43
748 LOCATIEGN OF SEISMIC ERACING SECTIONS AN WALL 9739 <] 8 43
9748 SPACING 4F SEISMIC BRACING SECTIENS €N WALL 9739 (] 8 43
9751 WIDTE OF SEISMIC EFACING SECTION 973% L] 8 43
9754 VERTICAL JEINTS IN SHEATHING 4CCUR ONLY ON STUDS 9739 -} a8 43
9TS7 HORIZGNTAL JEINTS IN SEEATHING ECCUR ONLY 6N FRAMING 9739 1] 8 43
9760 THICEKNESS OF FRAMIRG NENBERS 9739 $809 9828 o 15 36
9867
9763 WSAR WALL SHEATHING APPLICATION RREQUIRENENT 9545 9766 9769 9300 9739 2 i1 38
9772 ©775 9778
$781 9784 9828
9766 SPACING GF STIUDS 9763 9861 9877 (4] is 36
g769 TRICENESS GF SHEATHING 9763 9828 9861 -] 16 35
9867 S877 9886
: s888 9893
9772 BOARDS AFPLIED DIAGOUNAL TO FRAMING 9763 o i2 e
8775 SHEATHING PANEL SIZE 9T63 G856 9893 ] 16 35
9778 SHEATBING PANEL ¢RIENTATION $763 0 12 39
o781 SIZE OF NAILS IN SHEATHING 9763 5828 9867 Q 16 35
<877 9886 9888
. 9893
9784 SPACING €F NAILS INK SHEATHING 9TE63 &888 9883 ] 16 35
<80t ETCR ENGINEEREL TIMBER CONSTRUCTIEN REQUIRENENT S802 9308 9898 9001 39 6 ]
9802 EWRF ENGINEERED WC¢OD FRANING REQUIREMENT 9803 9804 98906 2801 1 7 43
1350 5807
98032 ALYI CELUMNS FRAMED 1¢ TRUE END BEARING 59802 4] 8 43
Q804 ALL COLUMNS SUPPORIED SECURELY IN PESITI®N 802 L] 8 %3
9806 ALL CELUNNS FRGTECTED FRON DETERIGRATIAN 9802 [+] 8 43
807 POSITIVE CONN PROVIDED Td RESIST UPLIFT AND LATERAL DISPL 9802 [+] 8 a3
9808 EWSPR ENGINEERED WOOD SHEAK PANEL REQUIREMENT 9809 <818 9819 9801 38 7 =]
9545 S827 9854
9878
9809 EWSPFR ENGINEERED WOUD SHEAR PANEL FRAMING REQUIREMENT 9760 9811 9812 9308 1 8 42
98132 9814 9816
9817

9811 CHURDS, BOUND MEMB, COLLECIGOES TRANSMIT INDUCED AXIAL FOGRCES 9809 Y 9 42




%e

DATA
NG.

e8iz
¢813
S84
°816
9817
Ss818
°81s

s821
9822
9823
e826
s827
s828

o829
<831

o832
9833
9834
<836
9838
$83¢
o841

9842
9843
9844
9846

2847
9848
9849
9851
9852
9883
9854
@856

9857
9858
9859
9860
9861

R-1:1-3
<863

DATA
LABEL

LATA DESCRIPTION

- - ———

WDIR

YDWRD

DSSPR
CDSR

SDSR

SDCSR

YCER
YCILE

PSPR
PEPFR

PSPNR

BOUNLCARY MENBERS TIED IUGETIHER AT CORNERS

SHEAR STFESS THANSFERRED ARJUND OPENINGS

GPENING NATERIALLY AFFECTS PANEL STRENGTH

GPENING FULLY DETAILED ©N PLANS

CONN BETWEEN PANEL AND COMPONENT RESISTS PRESCRIBED FORCES
BUILDING HAS ONE SIDE WITHOUT SHEAR WALLS

WEGD DIAPHERAGN TERSION REQUIREMENT

DEPTH OF DIAPHRAGN NGEMAL 19 GPEN SIDE
WiDTHR @F UDIAPHRAGM

DEPTH T1¢ WIDTH RATIS FE€R DIAPHRAGM

DIAGONAL SHEATHING TYPE

DIAGUNALLY SEEATHED SHEAE PANEL REQUIREMENT
CONVENTIENAL DIAGONAL SHEATHING REQUIREMENT

HOARL WILTH
TYPE @F NAIL

NAILS PEE BUAND AT PANEL BOUNDARDY

NAILS PEE HOGARD AT INTERIGR PRAMING

SPACING UF JOINTS IN ADJACENT BOGARDS

SPACING dF JEINTS IN BHAARDS N ANY FRAMING MEMBER
DEPTH 9F FRAMING

ANGLE BETHEEN ECARLS AND FRAMING

SPECIAL LIAGONAX SEEATHING REQUIREMENT

NUNBER €F LAYERS OF CONVENTIONAL DIAGONAL SEEATHING
BOTH LAYERS ON SAME FACE 6F FRAMING

ANGLE BETWEEN THE BHJARDS IN THE Twd LAYERS

CHORD STEENGTE EKEWQUIRENENT ( SPECIAL DIAGONAL)

CHORD BEAM RESISTANCE -
CHORED RESIGN LOAD EFFECT

CHYRB DESIGN LEAD MAGNITUDE

CHORD DESIGN LUAD DIRECTIGN

CHORD SPAN

'SPACING dF FRAMING MEMEERS

PLYWEOGD SHEAR PANEL REQUIREMENT
FLYWE€€D SHEAR PANEL FRAMING REQUIREMENT

ARRANGEMENT OF SHEATHING PANELS

FRAMING MEMBERS PREVIDED AT ALYL EDGES &F EA SRBEET ( BLOCKED)
PLYWHGD DESIGNED 1€ RESIST SHEAR ONLY

FRAMING MENBERS DESIGNED T¢ RESIST AXIAL FORCES

PLYWECD SHEAR PANEL NAILING REQUIREMENT

SIZE OF NAIL AT INTERNAL NEMBERS
PANEL LECATION

INGREDIENTS
9545 49821
9823 9826
3758
9821 9822
Y826 <9828
9765 9829
Q831 9821
9833 9834
9836 760
€839
SE842 9843
Q846
2847 9848
3706 9851
9853
9219
5849 G851
9856 9861
9775 9565
9858 9859
9812 &8z
9862 G863
o766  Se64

2243
3756

9841
9781
9832
9853
2838

9844

9849
9852

9852

9857
9860

976%
9866

INPUT SUTPUT TOTAL

DEPENDENTS LEVEL LEVEL FLOAT
5809 9856 ] i0 LYY
9809 L] Q9 *2
o809 [« ] 9 42
5809 ] 9 L ¥-3
809 ] 9 42
s808 L] 8 43
$808 2 8 &1
SB1% 9823 9828 4] 13 38
$823 4] 10 41
G819 1 L] 41
S819 9827 0 9 42
$808 37 8 5]
5763 S827 1 12 38
s828 L[] 13 38
9828 9867 9877 ] is 35
9886 9888 9893
$828 0 13 38
828 o 13 38
828 L] 13 38
&828 ] 13 38
s828 ] 13 38
3828 ] i3 386
9827 36 9 &
9841 0 10 41
9841 0 10 41
G841 ] 10 41
9841 35 10 [
9846 = i 35
9846 1 11 as
9846 9848 L] 12 39
9846 848 0 i2 39
9840 9848 0 12 3%
828 S846 o 13 38
<808 2 8 41
9854 1 9 41
9856 ] 19 41
o886 9867 9893 o] 16 38
9856 [} 10 41
9856 ] 10 41
9854 1 9 41
$861 o] 10 41
9861 o 10 41



114

DATA ZDATA INPUT GUTPUT TOTAL

K&, LABEL LATA DESCRIPTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLUAT
o B b o . e ——— ) - . ——— e
5864 DIRECTICN dF FACE GERAIN 9861 9877 L] 15 36
9866 SPACING €@F NAILS AT INTERMERIATE MEMBERS $861 G886 o is 36
9867 XWSSPD ALLOWABLE WORKING STHESS SHEAR IN PLYWHED DIAPHRAGN S868 9781 9869 9230 1 14 36

§76% 9760 9290
¢858 9871 Sa872
5873 S$874 9876

9831
9868 PLYWGED GEADE 6867 9877 [ 15 36
9869 FENETRATION OF NAIL INTE FRAMING s86Y 9877 ° 15 36
9871 ANGLE BETWEEN LOAD AND UNBLOCKED EDGES 9867 0 15 36
9872 ANGLE BETWEEN LUAD AND CONTINUOUS SEEET EDGES 9867 0 15 36
9873 SPACING &F NAILS AT FANEL BOUNDARY $867 9877 9686 0 15 36
o874 SPACING 6F NAILS AT CONTINUGUS SHEET EDGES ¢867 0 15 36
9876 SPACING OF NAILS AT OTBER SHEET EDGES 9867 o 15 36
9877 XWSPSW ALLOWABLE WOREING STRESS SHEAR IN PLYWOED SHEAR WALLS 9865 9781 9869 9230 1 14 36
9765 $570 9873
9290 9766 9864
- 9260 6831
9878 OMSFR GTHER MATERIAI SHEAEK PANEL REQUIRENENT S87TY s883 SE34 <9808 2 8 41
9879 DISTANCE FRON NAIL T¢ EDGE ©F SHEET 5978 0 9 42
9881 BEIGHT ©F SHEAR PANEL 9883 0 10 41
v882 WIDTE OF SHEAR PANEL 9858 9883 0 10 a1
9883 YHWR BEIGHT T€ WIDTE RATIO €F SHEAR PANEL 9881 s882 $878 1 ° 41
9884 WALL RESISTS LEADS FRON CONCRETE OR MASONRY WALLS 9878 o ) 42
9586 AWSFSW ALLOWABLE WORKING STRESS SHEAR FOR FIBEREGARD SHEAR WALLS $769 9781 9831 $230 1 14 36
SE87 9696 9897
: S873 9866
9887 FIBEFEUARD SEEATHING TYPE ‘ 9886 0 is 36
9888 AWSLP¥ ALLOWABLE WERKING STRESS SHEAR FGR LATH AND PLASTER WALLS 9545 9769 $889 $230 1 14 36
. %891 9784 9781
9831 9896 $B97
9889 LATH THICENESS . 3888 o 15 36
9891 PLASTER THTCEKNESS sa&8 o 15 36
96892 AWSGEW ALLOWABLE WOREING STEESS SHEAR FOR GYPSUM BOARD WALLS $8%6 9897 9893 230 2 14 35
9693 BWSGEW EASIC WORKING STRESS SEEAR FOR GYPSUM BOARD WALLS 9545 ©769 9775 9892 1 15 35
9858 9784 9781
9831 9894
9894 2-5/8" LAYERS 6N SAME FACE W/#6 AT 5" BOT AND 48 AT 7" Tdp" 9893 0 16 35
9896 WALL SHEATBED WITH OTHER MATERIAL THAT IS USED F6R SHEAR RES 9886 9888 9892 0 is 36
9897 SAME NATERIAL AFFLIED ON BOTH FACES ¢F WALL 9886 €888 9892 [ 15 36
9898 EWWCR  ENGCINEERED WEOD WALL CENNECTION REQUIREMENT 3786 2114 9859 9801 1 7 43
9899 ELEMENT PROVIDES BESIST 16 ANCH FORCE FOR CONC/NAS WALLS 5898 0 a 43
10001 SNR STEEL MATERIALS HEQUIREMENT - $11G 10100 10200 1345 1370 7210 16 14 21
10002 8345 11858
10002 SDESCR STEEL DESIGN CATEGERY FEQUIREMENT 1490 10306 10300 1000t 15 15 21
10500
10100 BEQUIREMENIS 6F STEEL REFERENCE DOUCUMENTS 10001 o 15 36
10200 ZSSCPR STEEL STRENGTH CALCUIATIEN PRADECURE REQUIREMENT 10210 10001 4 15 32
10210 XSS STRENGTH ¢F STEEL COMPONENTS 10220 10245 3125 3130 3321 3 42 6
333¢ 3393 7215
10200 10520 10530
12738
10220 PHIS CAPACITY REDUCTIGN FACIGR FOR STEEL - 2114 10225 10290 10210 1 43 7

10640
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DATA DATA INPUT SUTPUT TETAL

N&, LABEL DBATA DESCRIPTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLGOAT
cewem- - ) b 4 0o A o 2 0 o ok oo - ———— -
10228 TIYPE 9F STEEL CENNECTIGN 10220 ] 44 7
10230 STRENGTH PERMITIED BY STEBL REFERENCE DICUMENTS 10245 0 44 v
10240 NSRDR NOYDIFICATIEN Td STEEL REFBRENCE DEGCUMENTS REQUIREMENT 2115 10250 10260 10245 i 44 &
10265 10270 10280
10248 1YRSS MUDIFIED EEFERENCE STRENGTE FYR STEEL 10240 10230 10210 2 43 6
10250 NUDIFICATIGNS A THROUGH D OF SECTION 104241 (AISC STRENGTHS) 10240 (4] 45 ©
10260 MODIFICATION E OF EECTICN 1042,1 (AISC P-DELTA EFFECTIS) 10240 [+ 45 6
10265 P=DELTA EFFECT INCILUDED IN ANALYSIS 10240 1] 45 ]
10270 MODIFICATIOUNS A ANL B OF SECTION 104242 (AISI COLD FORMED) 10240 4] 49 [
10280 MEDIFICATIEN €F SECTIEN 10,2,3 { CABLE STRENGTHS) 10240 ] 45 &
10290 CHNNECTIEN DESIGNED 18 DEVBLEP FULL STRENGTH #F MEMBER 10220 0 44 7
10300 ZCASR CATEGORY A STEEL EREQUIREMENT 3620 10002 10400 (4] i8 33
10400 CEER CATEGORY E STEEL REQUIREMENT 10300 10450 3303 3630 10002 10500 13 17 21

2114 2115 10420
10430 10440

10420 REEGUIREMENTS GF PART I 6F REF 101 (AISC ELASTIC DESIGN) : 10400 10450 Q 43 a8
10430 REQUIRENENTS @F REFERENCE 10,2 ( AISI COLD FORMED) 10400 10450 [4] 43 8
10440 REQUIRENENTS OF BEFERENCE 10.3 (AISI STAINLESS) 10400 10450 0 43 a
10450 4GSNFR YRDINARY STEEL MNEMENT FRAMNE REQUIREMENT 10420 10430 10440 3330 10400 10500 1 42 -]
10500 CCDSR CATEGEHRY C AND D STEEL REQUIREMENT 10400 3303 3305 3670 3680 10002 14 1é 21
2115 3327 10600
1450 2243 10450
10520 10530
10520 YCSEFN COMNPRESSION STRENGTH ¢F BRACED FRAME NEMBER 10210 10500 4 %4 20
10530 YTISBFM TENSIOGN STRENGIR 6F BRACED FRAME MEMBER 10210 10500 4 17 30
10600 SSNFR SPECIAL STEEL MEMENT FRAME REQUIREMENT 10620 10630 3336 10500 12736 1 42 8
10620 REQUIRENENTS ¢F PART X1 €F REF 10e¢1 (AISC PLASTIC DESIGN) 10600 Q 43 8
10630 MEODIFICATIONS | THRU 7 OF SECT 10.6 (SPECIAL NEMENT FRAMES) 10600 0 43 8
10640 MODIFICATIEN 6 OF SECTIEN 10,6 ( BEAM COLUNN JEINT) 1022¢ ] 44 7
11001 OCMR CINCEETE MATERIALS EKEQUIREMENT 9110 11100 11200 1345 1370 7210 46 S ]
11002 8345
11002 CDPESCR CONCRETE DESIGN CATEGERY HEQUIREMENT 1490 11300 11400 11001 45 -] 0
11500
11100 REQUIRENENT CF CUNCRETE REFERENCE DOCUMNENT 11001 11310 o 1t 40
11200 ZCSCPR CONCRETE STRENGTH CALCULATIEN FPRECEDLURE REQHIREMENT 11210 11001 s & 40
11210 8¢ . STRENGTE 6F CENCERETE CHMPONENTS AND SYSTEMS 11220 2114 11230 3128 3130 3321 4 47 Qo
11240 11275 3329 3I3IVI  T215
11200 11620 11622
11624 11626 11755
11756 11864 11876
: 12738
11220 TYPE @F FINAL PLACENENT ¢F CONCREIE 11210 [+] 48 3
11230 FPRIC CAPACITY REDUCTICUN FACIOR FER CONCRETE 2114 11245 11290 11210 113886 3 48 L]
11285 11250 11280
11765 11260 11270
1499 11235 11285
11235 CAPACITY REDUCTIEN FACTAR FREM SEC 9,2 OF REF DECUMENT 11230 <] 49 2
11240 STRENGTH PERMITIED FEOM REFERENCE DECUMENT 11210 0 48 3
11245 TYFE OF SIRESS 11230 0 49 2
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DATA
Ndo

i b e T o o iy T N S W wmee -

11250

11260

11270
11271
11272
11278

11276
11277
11278
11280

11285
112%0

11295
11300
1i310

11320
11330
11340

11350
11360
11370
11380
11390
11400

11500

11507
11514
11821

11528
11538
11842
1154%
11650
11556

DATA
LABEL

XALAE

ZAXALL
ZAXEQ

CACR
CACFR

CACABR

CECR
CCDCR
CCDCMR

CCDCSR
CCBCRR

CCDCFL

LATA DESCRIPTIIS&N

INPUT GUTPUT TOTAL

NEMINAL CCENCRETE COMFRESSIVE STRENGTHE

WEIGHT ¢F CONCEETE AGGREGATE

MEDE dF SIRESS GOVERNING STRENGTH OF COMFONENT
DIAMEIER OF ANCEBUR BOLT

MININUM EMEEDNENT €F ANCHER BYLT

ALLYWABRLE L€ADS €N ANCHOR BOLTS

ANCHESER BELT1 ESPECIFICATIONS
ANCHER EGLT SPACING
ANCHSR EOLT EDGE DISTANCE
GROS5S AREA OF CINCRETE

ALL SHEAF EESISTED BY DOWELS AND SHEAR FRICTIGN
AXIAL FOURCE DUE T€ ALL LOADSH#®

AXIAL FEECE DUE T¢ EABRTHQUAEEx®
CATEGURY A CENCEEYIE FEQUIREMENT
CATEGERY A CONCERETE FRANING BEQUIREMENT

TYPE €F CENCRETE ERACED FRAME
TYPE ¢F COGNCRETE SHEAR WALL
CATEGORY A CENCEETE ANCHOR BULT REQUIRENENT

LECATIEN 6F ANCHER BAOLTY

TIES PROVIDED AROUND ANCHER BOLT
DISTANCE OF ANCHER BELT TIES FREN TCP
SIZE O@F ANCHOR BELT TIES

NUMBER UF ANCHOR ECGLT TIES

CATEGERY B CENCRETE EEQUIEREMENT

CATEGOEY C AND D CONCEETE REQUIREMENT

CATEGHRY C ARD D CENCRETE MATERIAL REQUIRENENT
CATEGORY C AND D CONCRETE STRENGTH RECQUIREMENT
CATEGERY C AND L CONCRETE REINFORCEMENT EEQUIREMENT

NATERIAL EPECIFICATION OF REINFORCENENT
ACTUAL MILI TEST YIELD STREBSS

ACTUAL MILL RETEST YIELD STRESS

ACTUAL MILL TEST ULTIMATE STRESS

SPECIFIEL YIELD STRESS

CATHGOGRY & AND D CENCRETE FRAMING LIMITATION

0

=Rl N

CoRnRKN

INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT
PO [, - - -
11230 11275 11514 -] 51
11563 11584 11600
11700 11701 11773
11750 11812 11818
- 11820 11832 11835
11840 11846 11880
11230 11275 11514 0 49
11750 11812
11230 ] 49
11275 0 a9
11275 0 49
11271 11272 11250 11210 2 48
11260 11276 11277
11278 11350 1425
11275 0 49
11275 ] 49
11278 [ 49
11230 11563 11584 0 s1
11600 11700 11701
11773 11880
11230 4] 49
11230 11563 11600 4] LY]
11700 11880
11230 11584 0 49
11310 L1340 3620 11002 11300 14 9
3303 2118 3309 11300 13 10
3327 11320 11330
11100
11310 o 11
11310 1] 11
2114 11350 11360 11300 3 10
11370 11380 113%0
11275 11340 12409 o 49
11340 (1] 1}
11340 [} 1l
11340 0 11
11340 0 11
11300 3303 2115 3630 11002 11500 15 8
3327 11600
11400 11507 11556 3670 3680 11002 44 ?
11563 11584
11514 11521 11500 2 8
2114 11260 11250 11507 1 1]
2114 11528 11535 11507 1 9
11542 118549 11580
11521 [ 10
11521 -] 10
11821 [} 10
11521 [} 10
11521 11812 11888 -] 13
3303 2115 3327 11500 43 8
11700 9110 11800
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DATA DATA INPUT SUTPUT THTA.
NG,q LABEL DATA DESCRIPTIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT

11563 CCDNSRE CATEGERY € AND D NON-SEISNIC RESISTING SYSTEM CANCRETE REQT 2114 11570 11577 33%0 11500 B 4 8 39
11290 11250 11280
11732 11765 11662

11570 REQT FOR MINRINUM REINFORCENENT 6F CHAP 7, 10, 11 6F REF 11,1 11563 0 < 42
11577 NONLINEAK BEHAVIOR REQD 16 SATISFY DEFOURN CONPATIBILITY REQT 11563 [+] 9 42
11584 CCDCDR CATEGORY C AND D CONCEETE DISCONTINUITY REQUIREMENT 2114 11591 11285 11500 3 a 40
11250 11280 11765
11591 COLUMN SUFPOURTS DISCONTINUOUS STIFF ELEMENT 11584 0 14 42
11600 CEAGCMF CATEGURY B ORDINARY CGNCRETE MOMENT FRAME REQUIREMENT 11602 :1290 11250 3330 11400 8 42 1
112380 11662
11602 GCFNE €RDINARY CONCRETE FLEJIURAL MENBER REQUIREMENT 11604 11618 11628 1600 7 43 1
11640
11604 GCFMRR €RDINARY CENCRETE FLEXURAL MENBER REINFSRCENENT REQUIREMENT 11606 L1608 11610 11602 11716 i 45 )
11612 11€14 11616
11606 TENSILE REINFORCEMENI EATIU FOR TOP REINFORCEMENT 11604 L] 46 5
11608 TENSILE REINFORCEMENT RATIE FOR HOTTOEN REINFERCEMENT 11604 L] 46 5
11610 YIELD STBEENGIH OF TENSILE REINFORCEMENT 11604 [¢] 46 5
11612 NUMBEER OF CONTINUESUS TAP BARS . 11604 ] 46 S
11614 NUMBER ©F CENTINUGUS BETTEM BARS 11664 4] 46 S
1te1e NININUMN SIZE OF COKRTINUOUS BARS 11604 [} 46 5
11618 OCFMNR €RDINARY CINCRETE FLEXURAL MEMBER MOMENT RESISTANCE REQT 11620 11622 11624 11602 11716 & 45 0
11626
11620 YPMSFJ FOSITIVE MCMENI STBEENGIH AT FACE OF JOINT 11210 11618 ] 46 [}
11622 YNNSFJ NEGATIVE MOMENT S£TEENGTH AT FACE @F JUEINT 11210 11618 ] 46 0
11624 YPNSSY POSITIVE MEMENI STEENGTH AT SECTION ¢F PUTENTIAL YIELD 112190 11618 9 46 Q
11626 YMIS)N NININUX MEMENI STRENGTHE IN MEMBER 11210 i 11618 5 46 o
11628 OCFMRA CRDINARY CONCRETE FLEIURAL NENBER REINFORCENENT ANCHORAGE L1630 11632 11634 11602 11716 1 45 5
11636 11638
11630 FLEXURAL MEMBEERS FRAME INTU OPPOUSITE FACES OF CELUNMN 11628 0 46 5
11632 FLEXURAL REINFOARCEMENT IS CANTINUGDS THROUGH COLUNN 11628 0 46 8
11634 VARIATION IN BEAM CRUsSS SECTION PREVENTS CONTINUGUS REINF 11628 4] 46 3
11636 FLEXURAL REINF EXTENDED T¢ FAR FACE OF COLUNN <{@NFINED AREA 11628 ] 46 -]
11638 FLEXURAL REINFORCEMENT ANCHERED T¢€¢ DEVELGP YIELD STRESS 11628 <] 46 5
11640 GCENWR dRDINARY CONCRETE FLEXURAL MENBER WEB REINF BREQUIREMENT 11642 11644 11646, 11602 1 44 =]
11648 11650 11652
11654 11656 11688
. 11660 116861
11642 WEB REINFCRCEMENT FROVIDED OVER ENTIRE MEMEER 11640 o 45 &
11644 GRIENTATIEN 6F WEB REINFARCEMENT - 11640 (4] 48 6
11e46 NUNBEE OF LEGS IN EACH STIRRUP 11640 1] 45 &
11648 SIZE OF WEB EREINFGRCENENT 11640 4] 45 6
11650 DISTANCE FRCN END GF CONCRETE FLEXURAL MEMEER 11640 11743 0 47 4
11652 SPACING dF WEB BEINFORCENENT 11640 11773 0 51 0
11654 EFFECTIVE DEPTR OF FLEXZURAL MEMBER 116490 11710 11719 Q 51 ]
11741 11743 11770
11789
11656 AREA OF WEB REINFURCEMERT 11640 11773 ° 51 ]
11658 AREA CF TENSION REINFORCEMENT 11640 o 45 6
116860 AREA 6F CEOMPRESSYIEN REINFARCEMENT 11640 1] a5 6
11661 HOGPS FROVIDED FOR WEB XREINFURCEMENT 11640 11741 4] 46 S
14662 OCBCLE CRDINARY COUNCRETE BHEAN COLUNN LATERAL REINFORCENENT REQT 11664 11668 11670 - 7570 11563 11600 2 43 ]

11672 11674 11676
11678 11680 11682
11684 11686 11688



65

DATA LDATA INPUT 9UTPUT TUTAL

Nd. LABEL LATA DESCRIPTIGN INGREDIENTS DEPENDENTS LEVEL LEVEL FLGOAT
P S G - - —————— - PPN I —
11664 DIST FROM EA JOINT ¢R SEC OF YIELD WHERE LAT REINF FROVIDED ’ 11662 11765 L] 50 1
1i668 K10 MINIMUM CISTANCE FOR LATERAL REINFSRCEMENT 11690 11652 i1é662 1 44 &
11670 ANGLE ¢F HédK AT END ¢F TIE 11662 o 44 7
11672 EXTENSIGN AT END OF TIE 11662 o 44 T
11674 DIANETER OF TIE EAR 11662 11680 11741 o 46 S
11676 CRESS 11ES USED FOR LATERAL REINFURCEMENT 11662 [+] 44 7
11678 SPACING OF LATERAL REINFORCENENT WITHIN LO 11662 11741 Q %6 S
11680 XSH MAXIMUM AILEWABLE SPACING OF LATERAL REINFOGRCEMENT 11694 11674 11656 11662 1 44 &
11682 DISTANCE FRON FACE €6F JOINT T8 FIRST LATERAL REINFORCEMENT 11662 11741 4] 46 S
11684 MAXINMUN SPACING OF LATERAL REINFORCEMENT IN MEMBER 11662 o 44 7
11686 TIES €E LATERAL REINFERCENENT PREVIDED THRAUGHEUT 11662 [+ ] 44 7
11688 LATERAL EEINFORCENENT PROVIDED THROUGH JOINT 11662 0 44 7
11650 CLEAR BEIGHT €¢F CE€LUNN 11668 11770 Q 51 ]
Lie92 MAXIMUN DBIMENSIEN €F CELUMN CRESS SECTION 11668 -] 45 "6
11694 NINIMUN DIMENSION GF COLUNN CHEJSS SECTIGN 11680 ] 45 6
11696 DIAMETER OF SMALLEST LONGITUDINAL BAR 11680 11741 o 46 ]
11700 SCMFR SPECIAL CANCRETE MEMENT FRAME REQUIREMENT 11290 11280 11250 3336 115586 12736 -] 42 o

11701 11708 11749

11786
11701 SCSEE SPECIAL <ANCRETE SHEAR STRENGTH REQUIREMENT 11702 11704 11705 11700 1 43 T

11280 1250 11707
11702 ZSSEQ SHEAF STEESS DUE Td SEISNIC FORCES## 11701 4] 44 7
11704 ZSSALL SHEAE STEEES DUE T¢ ALL FIRCES ## 11701 ] 44 7
11705 ZAXEQD AXIAL CANPRESSIVE FORCE DUE 16 SEISMIC AND DEAD LdAD== 11704 [} 44 7
11707 SHEAR RESIST OF CONC USED TO DETERMINE AMUUNT OF LAT REINF 11701 4] 44 7
11708 SCFNR SPECIAL CONCRETE FLEXURAL MEMBER REQUIREMENT 11710 11716 1L732 11700 a8 43 L]
11710 SCFMPR SPECIAL (ONCRETE FLEXURAL NENBEE FRYPORTIGNING REQT 11654 11711 11713 11708 1 44 &

11714
11711 CLEAR SPFAN €F FLEXURAL MEMEBER 11710 [o] 4“5 6
11712 WIDTH 6F FLEXURAL NENMBER ‘ 11710 1178¢% L] 45 6
11714 WIDTH OF FLEXURAL MEMBER OVERHANGING SUPPURT ) 11710 ] 45 ]
11716 SCFMRR SPECIAL CONCRETE FLEXURAL MENBER REINFERCEMENT REQT 1i604 11618 11628 11708 7 44 ]

11717 11719
11717 LONGITUDINAL REINF IN SPECIAL MOMENT FRAME IS SPLICED 11716 [ 45
11719 SFNLRS SPECIAL CONCRETE FLEJIURAL MEMBEER REINFURCENENT SPLICE REQT 11720 11722 11723 11716 11761 1 45

11654 11725 11726

11728 11729 11731
11720 IYPE GF BEEINFORCEMEN1 SPLICE 11719 11761 [+ ] 46 8
11722 Hédr dR EPIRAL REINFURCEMENT PREVIDED SVER THE LAP LENGTH 11719 [} 46 S
11723 SPACING €F HOOP OR SPIRAL LAP REINFORCERENT 11719 o 46 5
11725 LOYCATION 4GF LAP SPLICE 11719 11761 0 46 5
11726 REQUYIREMENT €F SECT 7.S+5.1 9F REFERENCE 11,41 11719 1] 46 5
11728 REQUIRENENT OF SECTI 75852 9F REFERENCE 11lel 11719 ] 46 S
11729 NOT MORE THAN ALTEERNATE BARS IN A LAYER SPLICED AT A SECTION 11719 ] 46 s
11731 LONGITUD INAL DISTANCE BETWEEN SPLICES O6F ADJACENT BARS 11719 [+ ] 45 S
11732 SCFMLR SPECIAL CONCERETE FLEXURAL MEMBER LATERAL REINFORCEMENT REQT 11734 11741 11563 11708 3 44 4
11734 SCFMDS SPECIAL CONCRETE FLEXURAL MEMEER DESIGN SEEAR EEQT 11735 11737 11738 11732 1 45 -]

11740
11735 MEMBER END MONENTIS TAKEN AS MAX RESIST NOMENTS ©F OPP SIGN 11734 11777 (] s1 [«}
11737 NEMB ASSUMED T¢ LOADED WITH TRIBUTARY GRAVITY LOAD : 11734 Q 46 S
11738 MAX RESIST MOMENT CALCULATED WITHOUT CAPACITY REDUCT FACTER 11734 1A777 1797 o S1 o

4] 46 S5

11740 NAX RESIST MOUMENT CALCULATED WITH TENSILE STRESS OF 1425 FY ’ 11734 11797




DATA DATA INPUT @UTPUT TOTAL
NG, LABEL DATA BDESCRIFITICN INGREDIENTS DEPENDENTS LEVEL LEVEL FLCAT
B L T T - —————— —-——— D L T
11741 SCFMER SPECIAL CUNCRETE FLEXURAL MEMBER HOOF REINFORCHMENT REQT 11743 11661 11747 11732 2 45 4
11682 11678 11654
11696 11674

46

11743 LRHR LOCATION REQUIRES HOOP REINFURCEMENT 11650 11744 11746 11741 1 a
: 11654
11744 DISTANCE FRGM FOINT 6F POTENTIAL YIELD IN CONCRETE FLEX MENMB 11743 [+ 47 4
11746 COMPRESSIUN REINFOURCEMENT REQUIRED T¢ PROUVIDE RESISTANCE 11743 [+] 47 4
11747 REQT OF HEF 11,1 FOR LATERAL SUPPORT OF LONG, EARS WITH TIES 11741 4] 46 S
11749 SCHCR SPECIAL CONCRETE EEAN CELUNN REQUIREMENT 11750 117582 11753 11700 11880 7 43 i
11761 11765
11750 MININUN CROES SECTICON DIMENSION THROUGH CENTROID L1749 11773 4] 81 ]
11752 CROSS SECTION DINENSIEN ¢RTHEGONAL TE NINIMNUM 11749 ] 44 7
41753 ©SCBCFS SPECIAL CUNCRETE EEAN COLUMN FLEXURAL STRENGIE REQT LETSS 11756 11758 11749 ) 44 1
- L1759 11765
11756 YSPFSCJ SUM 6F FLEXURAL STEENGTE OF COLUMNS AT JOINT 11210 11783 ] 45 1
11756 YSPSBJ SUM OF FLEXUBAL STFENGTH OF BBANS AT JYINT ticlo 11753 5 45 1
11768 SHEAR REDISTRIB ACCOUNTING FOR ONISSION OF NONCUNFORMING JIS L1753 [¢] 45 -]
11759 COLUNNS FRAMING INTE COENFORMING JEINTS RESIST ALL SEIS SHEAR 11763 o 45 &
11761 SCBCRER SPECIAL CONCRETE BEAN COLUNN REINFORCEMENT REQI 11762 11720 11725 11749 2 44 S
11764 11719
11762 REINFEORCENENT RATI¢ IN BEAN COLUMN 11761 -] 48 -3
11764 LAP SPLICE PROPERTIUNED A8 A TENSION SPLICE 11761 - [+] 45 6
11765 SCBCLR SPECIAL CINCRETE BHEAN CULUMN LATERAL REINF REQT 11766 11767 11768 11230 11563 11584 2 49 4]
11664 11770 11771 11749 11753 11858
11773 11774 11775
: 11777
11766 YEILD STEENGTE OF LATERAL REINFORCEMENT ' 11765 11773 [+ 51 ]
L1767 YEILD STJENGTH OF LeNGITUDINAL REINFURCENENT 11768 4] 50 1
11768 POINT OF CONIRAFLEXIURE LOCATED IN HIDDLE HALF OF MEMBER 11765 (] 50 1
11770 INDSLR MNININUM DISTANCE FOR SPECIAL 1IATERAL REINF 11690 116859 11765 1 S0 0
11771 LATERAL BEINFERCEMENT PROVIDED THROUGHOUT MEMBER 11765 ] 50 1
11773 MNASLRER NININUN ANCUNT OF SPECJIAL LATERAL REINF REQT 11778 11779 11250 L1765 11766 1 50 0
11766 11280 11781
L1782 11656 11852
11750
11774 CROSS SECTIGNAL DISTANCE BETIWEEN TIES 11765 11786 4] S0 i
11779 LAP ¢F GVERLAFFING BOGPS - 11765 11786 [+] S0 1
11777 SC3CDS SFPFECIAL CONCRETE HEAN COLUMN DESIGN SHEAR REQT 11735 11783 11738 11765 1 50 0
11785
11778 TYPE 6F LATERAL REINFORCEMENT 11773 ] s1 [}
11779 VOLUNETRIC RATIO OF LATERAL REINFOURCENENT : 11773 1] s1 0
11781 CROSS SECT AREA €F CEMPONENT NEASURED 10 OGUTSIDE OF S L R 11773 11789 [+ s1 o
11?82 CHESS SECT COYRE DIMENSION Td GUTSIDE OF SPEC LAT REINF 11773 o St 0
11783 MEMBER ASSUNED TC EE LUADED WITH APFLICABLE STATIC FORCES 11777 [+ sl L]
11788 MEMBER AXIAL FEORCE ASSUMED T® BE MAX DESIGN CONFR FORCE 11777 [+) 51 )
117686 SCMPJR SPECIAL CONCRETE NEMENT FRAMB JOGINT REQUIRENENT 11787 11773 11774 11700 3 43 S
11775 11789 11790
11797
11787 LATERAL KEINFGRCEMENT PRUVIDED THEOUGHOUT JEINT 11786 0 44 7
L1788 SHEAR STEESS IN JOINT 11789 [+] 45 -]
11789 SCJSSC JAINT SHEAE STRESS CALCULATIGN EREEQUIREMENT 11795 11792 11713 11786 1 44 6
11654 11788 11761
11790 MNAJSSRE NAXINUN ALLOWAELE SHEAR STREES IN JEINT REQUIREMENT 11250 11260 11791 11786 2 44 5

11796
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DATA DATA INPUT OUTPUT TOTAL

N&. LABEL DATA DESCRIPTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT
B L L L E L P R P - - ——— - - ———— - -— -
11791 JIYFE JUINT IXFE 11793 11794 11790 i 45 )
11792 JAINT DELIGN SHEAR FARCE 11789 [ 45 -]
11793 8PPES FACE IN DIRECT OF SEIS FERCE CONFINED BY MONOLITH MEMB 11751 [+] 46 5
11724 MEMBERS COVER 75% COF WIDTH AND DEPTH 11791 [ 46 S
11798 SHAPE OF CROSES SECIIEN 11789 ] 4% &
11796 NEDIFIED ALLUWABLE STRESS 11790 (-} 45 -]
11797 JDSFR JOINT DESIGN SHEAR FORCE REQUIREMENT 11798 11799 11738 11786 i 44 6
11740
11798 JYINT SHEAR FEORCE DET PROM STATIC FSRCES AND JEINT MAMENTS 11797 0 45 ]
11799 JOINT MOMENIS ASSUMED T¢ BE MAX RESIST MOMENTS OF MENBERS 11797 0 45 6
11800 SWBFDR CAT C/D CONCREIE SHEAR WALL, ERACED FRAMNE AND DIAPHRAGM REQT 2114 11818 11835 11556 42 ] 0
11880 11881 11888
11802 CSWDRR CAT C AND P CUNCREIE SHEAR WALL AND DIAPHRAGN REINF REQT 11804 11806 11808 11820 11838 | § i2 38
11810
113804 MININUM WALL €R DIAPHRAGM REINFEORCEMENT RATIO 11802 o 13 38
11806 SPACING €F WALL 6OR DIAPHRAGM REINFGRCEMENT 11802 0 13 38
11808 WALL ©R LIAPHRAGMN REINFORCEMENT FOR SHEAR 1S CONTINUOUS 11802 0 13 38
11810 WALL 6R DIAPERAGN REINF FOR SHEAR IS UNIFERMLY DISTRIBUTED 11802 [+} 13 38
11812 SWDSSL ©CAT € AND D COENC SBEAR WALL AND DIAPHRAGH SHEAR STRESS LIMIT 11814 11250 11550 11832 11835 1 12 38
11816 11260
11814 MAXINUM EBEAR ETRESS 11812 11820 11832 [ 13 38
118186 RATIS OF HERIZUATAL SBEAR REINFSRCEMENT 11812 11820 ] 13 38
11818 <CDCSWR CATEGORY C AND I CONCRETE SHEAR WALL REQUIREMENT 11820 11832 3303 11800 41 t0 ]
11833 11250 11846
11840
11820 CCDSWD CATEGORY C AND D CUNCREIE SHEAR WALL DETAILING REQUIREMENT 11802 11816 11822 11818 2 11 38
. 11824 11826 11828
11830 11814 11256
11822 RATIO OF VERTICAL SBEAR REINFORCEMENT 11820 [} i2 39
11824 HORIZONTAL WALL EREINFORCEMENT SPLICED 11820 0 i2 39
11826 LACATISN OF SPLICES STAGGERED . 11820 [} 12 39
11828 NUMBEER OF CURTAINS OF REINFORCENENT IN WALL 11820 [ i2 39
11830 EACHE CURTAIN SPLICED IN DIFFERENT LECATION 11820 ] 12 39
11831 ELASTIC ANALYSIS 8F GRASS CHE#SS SECTION 11833 11834 0 14 37
11832 CDCSWS CATEGOGRY C AND D CONCRETE SHEAR WALL STRENGTH REQUIRENENT 11812 2114 11814 1i818 2 il 38
11280
11833 YcCU ACTUAL COUNPRESSIVE SIRESES 11831 3702 11818 11835 11840 38 L2 1
11834 YCUD ACTUAL CCMPEESSIVE STEESS WHERE BUUNDARY MEMBEE DISCONTINUED 11831 3702 11848 38 13 ]
11835 CCDCDR CAT C ANL L CONCRETE DIAPHRAGN REQUIBEMENT 11802 11612 11833 11800 41 10 ]
11250 11846 11836
11838 11840
11836 CONCREIE DIAPHRAGN COMPESITIION 11835 ] 11 40
11838 CAST=IN«FLACE TOPPING DESIGNED Td RESIST ALL SHEAR 11835 -] i1 40
11840 CSWDER CAT C AND D GONCRETE SHEAR WALL AND DIAPERAGN €PENING REQT 11842 11844 L1846 11818 118325 40 11 ]
11833 11250
ii1842 SHEAR WAIL 6R DIAPHRAGN CONTAINS €PENING 11840 ] 12 39
11844 OPENINGS PROVIDED WITH BEUNDARY MENBERS 11840 ] i2 39
11846 CDCBMR CATEGURY C AND I CONCEETE BUUNDARY MEMBER REQUIREMENT 11858 11862 11848 11818 11835 11840 39 i2 o
11850 11881 11882 12566
: 11834 11250 11856
11848 BOUNDARY MEMEER CONTINUUUSLY ATTACHED T¢ WALL R DIAPERAGN 11846 ] 13 38
11850 LECATISN €F BOUNDARY MNEMBER 11846 11862 0 14 37
11851 CORIENTATIUN OF BOUNDARY MEMBER ) 11846 118062 ¢ 14 37
11882 BOUNILAEY NEMBEE DISCENTINUED 11846 ] 13 38
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Ne LABEL DATA BESCRIFTION INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT
11856 HORIZ WALL REINF ANCHORED IN BOUNDARY NENB T¢ BEVELGP YIELD 11846 0 i3 38
11858 CIMNR CATEGORY € AND D CONCRETE BOUNDARY MEMBEFR MATEFIAL REQT 11860 10001 11765 11846 17 13 21
11860 TYPE OF BGUNDARY MEMBER 11858 0 14 37

11862 CDMASR CAT ¢ AND T COUNCRETE HUUNDARY MEMBER AXTAL STRENGTH REQT 11850 11851 118864 11846 36 13 2
' 11E66 11868 11370
11872 1it874 11876

11878
11864 YAXRB AXIAL RESISTANCE OF COUNCRETE DOUNDARY MEMBER 11210 11862 S L4 32
11866 YTGL TOTAL GBAVITY LCGAD ON WALL 3707 3708 3710 ilge2 3 14 34
11868 YVeéN VERTICAL FORCEE FESM SEISNIC GVERTURNING MOMENT 3706 11862 35 14 2
11870 ZAXD AXIAL FCECE IN DIAPHRAGM 11862 4] 14 37
11872 YMD SEISMIC MEMENT IN LEIAPHRAGM 3706 11862 35 14 z
11874 DEPTH ¢F DIAPHRAGM 11862 0 i4 37
11876 Ys¢ STRENGIH ©F SECTION RENMOUVED FOUR OUPENING 11210 11862 S 14 32
1187a& BOUND MEME ANCECGRED I0 DEVEL YIELD STRENGTIH AT EDGE OF OPNG 11862 0 L4 37
11880 CDCBFR CATEGHRY C AND D CONCRETE ERACED FRAME REQUIREMENT 2114 11290 11250 11800 8 10 a3
11280 11749
11881 CRSAR CATEGERY C AND D CENCEETE REINF SPLICE AND ANCHORAGE REQT 2114 11882 11884 11800 1 10 40
11886
11882 SPLICES SATISFY PREVISIONS OF REF 1l.1 FOR TENSION SPLICES 11881 0 1 40
11884 ANCHORAGES SATISFY FREV OF REF 11.1 FOR TENSION ANCHORAGES 11881 [+ 1l 40
11886 DEVELGUPMENT LENGTH REDUCED FOR EXCESS STEEL AREA 11684 0 11 40
11888 CDCCJR CATEGOURY C AND D CONCRETE CONSTRUCTION JUINT BEQUIREMENT 11890 11892 11893 11800 4 L0 3v
11894 11230 118%6
11550 11898
11890 ELEMENT CENTAINS CCNSIRUCTION JOUINT 11888 4] 11 40
11892 SURFACE CF JOINI TEURUUGHLY ROUGHENED 11888 Q 11 40
11893 SHEAR BRESISTED SOLELY EY FRICTIGON AND DAWEL ACTION 11888 [} 11 40
118%4 NAXINUM SHEAFR AT JEINT . 11888 0 i 40
118%6 AREA €F BEINFORCENENT NORMAL TG CONSTRUCTION JOINT 11888 0 11 40
11898 SUM ¢F SBEISMIC AND NINIMUN GRAVITY FERCES NGRMAL T¢ JOINT 11888 ] 11 40
12001 NNR NASUNRY MATERIALS EFEQUIRENENT 9110 12110 12200 1345 1370 7210 44 5 2
12002 834%
12002 MDESCR MASONRY LESIGN CATEGORY REQUIREMENT 1490 12300 12400 12001 43 6 2
12500 12600
12110 REQUIREMENIS ©F CEAPIER 12A AND REFERENCES 12001 ] 6 45
12200 ZMSCPR MASONRY STRENGTH CALCULATIAGN PROGCEDURE REQUIREMNENT 12210 12001 5 6 40
12210 XSN STRENGTHE OF MASENRY COMPENENTS 12220 12225 3125 3130 3393 L3 12 35
’ 7215 12200 ’
12220 PHINM CAPACITIY REDUCTION FACISR FOR MASONRY . 9240 2114 12240 12210 1 13 37
12225 ASM ALLOWABLE STEENGTH @F NASUNRY CONPONENT 12230 12245 12250 12210 3 13 38
12230 ALLOUWABLE WORKING SIRESS FROM CHAPTIER 12A 12225 12754 4] 14 37
12240 ANGLE EETWEEN TENSION STRESE AND BED JOINT 12220 Q i4 37
12245 LEVEL 9F EEINFOGRCEMENT IN MASOSNRY 12225 12403 12409 0 14 37
T 12430 12500 12578
, 12620 12700 12754
12250 UMDFR UNREINFOECED MASONRY DESIGN PRUCEDURE EREQUIREMENT 12253 12256 12225 12700 2 14 35
12263 GUMNDR GENERAL UNREINFURCED MASUNRY DESIGN FROCEDURE KEQUIREMENT 12258 12259 12262 12250 1 15 35

12265 12268 12274
122797 12280 3761
12256 AUNDR ALTEENATE UNREINFURCED MASONRY DESIGN PRUCEDURE REQUIREMENT 12283 12292 12295 12250 1 15 35
12286 12289 12298
12274 3791 12277
12280



€9

DATA DATA INPUT OUTPUT TOTAL

NG, LABEL BATA DESCRIPTIOCN INGREDIENTS DEPENDENTS LEVEL LEVEL FLOAT
D D AN B A D 0 iy S D e WD WD N D 2D A s MY N D oy VD DDl WY - - - i ol B ol e
122586 REQUIRENENT OF REF SECTION 12A.6.1 12253 12754 ° 16 35
122859 TENSICN ZANE OF UNREINFORCED MASONRY ASSUMED CRACKED L2253 ] 16 35
12262 CEMPRESSION STRESE DISTRYIBUTED LINEARLY L2253 0 16 as
12265 CONPRESSIUN STRESS IN EQUILIBRIUM WITH LOADS 12253 0 16 35
12268 SOURCE OF NAXINUM ALLCWABLE STRESS 12253 12754 (4] 16 35
12274 NASONRY EAND TYPE 12253 122586 12403 0 16 35
12578 126066 12702
12277 PLANE OF BEENDING IS PLANE OF COMPONENT 12263 12286 ] 16 35
12280 BED JOINTE CENTAIN CEREACKED ZENE 12253 12256 0 L6 35
12283 REQUIRENENT OF REF SECIIOUN L2As6s2 L2256 0 16 35
12286 RATIC OF E/T (FRON CEAPTER 12A) 12256 0. i6 35
12289 RATI@ RE (F&E8M CHAPIER 124) 122856 1] i6 35
12z292 BENDING IS IN ©MNE DIRECTIGON (PRINCIPAL AXIS) UNLY 12256 -] i6 3%
12295 BENDING IS ABOUT BOTH FRINCTIPAL AXES 12256 0 16 35
12298 STIFFNESE AND STRENGTH OF MASONRY IN CRACKED Z2éNE IGNORED L2256 4] 16 35
12300 ZCANR CATEGORY A MASONKY EEQUIREMENT 3620 12002 12400 o 10 41
12400 CEMR CATEGEYRY B MASENRY EEQUIREMENT 12300 L2403 12409 3630 12002 12500 39 b4 3

12430 12454 12466
12469 12472 12496

12700
12403 CBMHL CATEGORY B MNASONRY HEIGHT LIMITATISN 2227 12274 12245 12400 1 10 40
12406 2115
12406 CEMPENENT IS A PARTI @F SEISMIC RESISTING SYSTEM L2403 12578 12670 0 11 40
12409 CHMCTR CATEGORY H NASONRY ANCHGR BALT TIE REQUIREMENT 2114 11350 12412 12400 1 10 40
12415 12245 12418
12421 12424 12427
12412 REQUIREMENT SF REF SECTIGN 12A4,6,3(F) 12409 12560 0 12 39
12418 TIES PROAVIDED AROUND ANCHOR BOLTS IN NASANRY 12409 0 il 40
12418 TIES ENGAGE AT LEAST 4 VERTICAL BARS IN MASONRY CELUMN 12409 0 11 40
12421 DISTANCE 6F TIES FRUN TOF SF MASONRY 12409 4] 11 40
12424 SIZE OF 11ES ARCUND ANCHOUR BULTS IN MASONRY 12409 ] 11 40
12427 NUMBEE ¢F TIES ARGUND ANCHAR BOLTS IN MNASENRY 12409 ] 11 40
12430 CBMCWR CATEGERY B MNASONRY SCREBN WALL REQUIREMENT 2114 12245 12433 12400 1 10 490
12436 12439 12442
12445 12448 12451
12433 JEINT REINF CONSIDERED BFFECT IN RESIST TENS AND COMPR SIRES 12430 4] i1 40
12436 JEINT IS CONTINUOUS WITHOUT OFFSET 12430 o 11 40
12439 AREA ¢F JAINT REINFORCEMENT 12430 ] il 40
12442 JOINT REINFERCEMENT EMBEDDED IN NORTAR 6R GROUT 12430 1] it 40
12445 IYPE OF MNASYNRY JUINT REINFOURCENENT 12430 o 1t 40
12448 JOINT REINFORCEMENT SPLICED 12430 o 11 40
12451 WIDTH 6F JOINT REINFERCENENT 12430 o] i 40
12454 CBNSMR CATEGURY H NONSTREUCIURAL MASONRY REQUIREMENT 2114 12457 12460 12400 1 10 40
12463
12457 CEMPERENT DESIGNED 1€ SUFPART SELF WEIGHT AND SEISNIC FORCE 12454 o] 11 40
12460 HCLES SUITABLY SIRENGIHENED AND STIFFENED 12454 ] 11 40
12463 REQUIREMENT OF REF SECTION 124,2.6 12454 0 11 40
12466 MASUNRY CENSTRUCTISN TYFE 12400 12569 125786 0 10 41
12670
12469 CAMPONENT IS PART €@F STRUCTURAL SYSTEM 12400 12600 12620 [+] 10 41
: 12668 12676
12472 CBMNNL CATEGUORY B NASONRY MATERYAL LIMITATION 12475 12478 12481 12400 1 10 40

12484 12487
12475 MASESNRY NATEKIAL 12472 12590 12676 0 11 40




79

DATA DATA INPUT €UTPUT TETAL

N, LABEL LATA DESCRIPTION INGREDPIENTS DEPENDENTS LEVEL LEVEL FLOAT
—mm - —— [ Ctm e .- -—— - - - ——— - L
12478 MASONEY UNIT TYPE 12472 12590 12676 [} 11 40
12481 MASENRY GRADE 12472 0 11 490
12384 CONFIGURATIION OF MASONRY UNIT 12472 12569 12578 0 L1 40
12620 12670 12676
12487 LUAD CLASS OF MNASONRY UNIT . 12472 12590 12676 9 11 %0
12490 NYRTAR TYPE 12496 [ 11 490
124%3 TYFE 6F CEMENT FE€R NCRTAE AND GRAUT 124%6 0 11 40
12496 CENMNR CATEGORY B MERTAR REQUIREMENT 12490 12493 12400 1 i0 40
12500 CCMR CATEGGRY C MASCNRY REQULIEENENT 12400 12245 12502 3670 12002 12600 41 8 2

12518 125656 12569
12578 12590

12503 CCNTAR CATEGOEY C NASENRY IIE ANCHURAGE REQUIREMENT 12506 12509 12512 12500 1 1] 41
12818
12506 REQUIREMENT 6F REF SECTIGEN 124e6.3(D) 12503 (] 10 41
12509 TURN ANGLE AT ANCHURAGE UF NASGNRY TIE 12503 0 io 41
12812 EXTENSIAN AT ANCHORAGE OF MASENRY TIE. 12503 0 10 41
12515 DIAMETEE €F MASONRY TIE BAR 12503 12563 0 iz 39
12518 CCMCR CATEGORY C MASCNRY COLUMN REQUIREMENT . 2114 2115 12560 12500 12566 2 10 39
12863
12524 DISTANCE FEdM LENGITUDINAL EAR T¢ LATERALLY SUPPERTED BAR 12560 ] 12 39
12827 LONGITUDNAL BAR LUCATIGN L2560 [ 12 39
12830 CR¢SS TIE USED T4 PREVILDE LATERAL SUPPERT FREN OPPOSITE FACE 12860 0 12 39
12533 NAS COL IS BOUNDARY MENBER OF MAS SHEAR WALL 12563 0 12 39
12536 MAS COL BESISTS AXIAL STRESS FRON BQ UVERTURNING FORCES 12563 (] L2 39
12539 DISTANCE FREN TOP AND HET @F NAS C€L WITH CLOSE TIE SPACING 12563 [} 12 39
12542 MAXINUN DIMENSION €F MASONRY COLUNMN 12563 4] 12 39
12545 CLEAR CULUNN BEIGART 12563 ] 12 39
12848 DIAXETEE €F LONGITUDINAL REINF IN NASENRY COLUMN 12563 -] L2 39
12551 SMALLEST DIMENSIEN 6F MASONRY COLUNN 12563 12620 0 12 39
12554 SPACING OF TIES IN FORTIGN OF MAS COL WITH CLUSE SPACING 12563 ] 12 39
12857 SPACING &F TIES IN PERTIEN OF MAS COL WITH WIDE SPACING 12563 [ i2 39
12560 MCBSR MASONRY CCLUNN BAR SUPPORT REQUIREMENT i24l2 12524 12527 12518 i Lt 39
12530
12563 MNCISR MASONRY COLUNN IIE SPACING REQUIREMENT 125833 12536 12539 12518 1 11 39
12542 12545 12548
12551 12554 12557
12818
12566 CCMSWE CATEGERY ¢ MASONRY SHEAR WALL BOUNDARY REQUIREMENT . 21ls 2415 11846 12500 40 9 2
12518
1256% CCMJRR CATEGORY C MASGNRY JEINT REINFORCENENT REQUIREMENT 12466 12484 128572 12500 1 L=} 41
12575
12572 LENGITUDIRAL JOINT REINF USED T¢ FULFILL NIN REINF REQT . 12569 [ i0 41
12878 LONGITUDINAL JOINT REINF USED IN DETERNINING STRENGTH 12869 [} 10 41
12578 CCSBR CATEGORY ¢ STACKED BOYND REQUIREMENT 12274 12581 12584 12500 1 9 41
12406 12484 12466
12245
12581 SPACING OF HORIZEONTAL REINFORCENENT . 12578 12668 12702 0 12 39
12584 RATIO OF BORIZUNTAL REINFURCENENT IN NASONRY 12578 12668 12702 [} 12 39
12550 CCMML CATEGEARY C MASENRY MATERIAL LINITATIEN 12475 12478 12487 125800 1 ] 41
12600 CDMR CATEGURY # MASYNEY KEQUIREMENT L2500 12602 12614 380 12002 42 7 2

12620 12666 126706
12469 1652

12602 CPUGR CATEGYRY D MERTAR AND GREUT REQUIREMENT 2114 12604 12608 12600 1 :] 42
12610 12612
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12604
12608
12610
126012
12614
126 186
12618
12620

12622

12624
12626
12628
12630
12632

12634
12636
12638
12640
12642

12644
12646
12648
12650
12652
12654
12656

12658
12660
12662
12664
12666
12668
12670
12676

12700

12702

12704
127086
12708
12710

CDGSR

CDRENE

HMVCR

HNGE

CDSER
SBRR
HSBR
CDMNL

MSWE

MAWRR

SUITABLY CALIBRATED DEVICE USED T€ NEASURE NATERIALS

GROUT CANTAINS AFPRAVED ADMIXT FOR WATER LOSS AND EXPANSION
GROUT WILL NOT DEVELGP SHRINEAGE CRACES

THICKNESS UF GROUT BETWEEN MASONRY AND REXNFORCEMENT
CATEGOURY D GROUI SPACE REQUIRBEMENT

TYPE @F G3@UT LIEFT :

MININUN GERUUI SPACE

CATEGORY D HOCILOW UNIT MNASGNRY REQUIREMENT

HALLOW MASGNRY VERTICAIL CELLS REQUIREMENT

WYTHE AND ELEMENT TEICENESS

ALL VEBRTICAL CELLE ARE CLEAR, CONTINUGUS AND N4 €FFSETS
DIANETER 8F LARGEST CIRCLE ENCLSSED BY VERTICAL CELLS
AREA OF VERTICAL CELL

ACLLOW MASENRY GROUT REEQUIREMENT

TIPE OF GROUT AGGREGATE

TYPE €F COGNSOLIDATION USED FOR GROUT

GROUT RECSNSOULIDATIGN AFTTER EXCESS NGISTURE ABSGRBED
GROUT RECONSOULIDATION EBEFORE WOREABILITY LOST

BEOLLOW MASENREY BEINFARCEMENT SUPPORT REQUIREMENT

LGCATIENS OF SECURE SUFPORT FOR VERTICAL REINFORCEMENT
MAXINUM DISTANCE BETWEEN SUPPSRTS OF VERTICAL REINF
DIAMETER &F VERIICAL REINFORCEMENT IN NASONRY

SUFPERTS FOR VENT BAES AT INTERMEDIATE LECATIEN APPRUVED
RORIZONTAL REINFORCEMENT SECURELY TIED T€ VERT REINP
EQUIVALENT SUFPONRT FROVIDED FOR EGRIZ REINF

HOLLEW MASENRY BAR SIZE REQUIRENENT

SIZB OF VERTICAL REINFERCENENT BAR

NUMEER &F VERTICAL BARS IN 8NE CELL

SPLICES 6F VERTICAL BARS STAGGERED .
FIRST EXCEPTIEN OF REF SECTIEN 12446:3(F) APPLIED
CATEGORY L STACKED BEND REQUIREMENT

STACKER E€ND REINFORCEMENT REQUIREMENT

BOLLOW STACKXED BOUND REQUIREMENT

CATEGORY D MASENRY NATERIALS LINITATION

MAGBCONRY SHEAF WALL REQUIRENENT

NASUNRY SHEAR WALL REINFORCEMENT REQUIREMENT

RATTE OF VERTICAL REINFORCEMENT
SPACING €F VERIICAL REINFURCEMENT
LENGTE ¢F MASGNRY SHEAR WALYL ELBMENT
HEIGHT €F MASONRY SHEAN WALL ELEMNENT

INGREDIENTS DEFENDENTS
12602
12602
12602
12602

12616 12618 12600
12614 12642
12614

12484 12245 12469 12600

12622 12632 12642

12656 12664 12551

12624 12626 12628 12620

12630
12622 12656
12622
12622
12622

12634 12636 12638 12620

12640
12632
12632
12632
12632

12644 12646 12643 12620

12616 12650 12652

12654
12642
12642
12642
12642
12642
12642

12624 12688 12660 12620

L2662
12656
12656
12656
12620

12274 12668 12870 12600

12469 12594 12561 12666

12484 12406 12466 12666

12484 12487 12478 12600

12475 12469

1490 12245 12250 12400

12702 12724 12754 -

12764

12884 12704 12581 12700

12706 L2708 12710

12712 12714 12716

12718 12720 12722

12274
12702
12702
12702
12702

NMNOoOOmOOCOO
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42
42
%2
42
42
41
a2
41

41
41

41
41
41

41
4i
41
41
41

39

39
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39
39
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12712 AREA OF SHEAR REINFORCEMNENT 12702 12764 ] 12 39
12714 SPACING €F SHEAR REINFCORCEMENT 12702 12764 4] 12 39
12716 AREA ¢F FEINFORCEMENT PERPENDICULAR T¢ SHEAR REINFORCEMENT 12702 12764 0 12 39
12718 SPACING OF REINFORCENENT PERPENDICULAR T¢ SHEAR REINF 12702 12764 [} iz 39
12720 SHEAR REINFORCEMENT IS UNIFORNLY DISTRIBUTED 12702 © 12 39
12722 SHEAR REINF RESTIST AIL SHEAR €N NAS SHEAR WALL 12702 ¢ 12 39
12724 MSWENR MASCGNKY SHEAR WALL BGUNDARY EREQUIRENENT 12726 3306 12734 12700 37 11 3
12736 12746
12726 MSWIR NASGNRY SHEAR WALL INTERSECTION REQUIRENENT 2114 12728 12730 12724 1 12 3a
12732
12728 INTERSECTICKN CENSTRUCIION SATISFIES WALL REQUIRENENT 12726 o] 13 38
12730 INTERSECTI6N UNITES CENCRETE WITE MAS SHEAR WALL 12726 o 13 38
12732 REQUIRENMENT OF BEF SECTION 124,241 12726 Lt} 13 38
12734 ECUNLARY NEMBEF PROVILDED AT EACH END OF EACH WALL 12724 0 12 39
6 12 3

12736 BMDR EBGUNEARY MEMBER DESIGN REQUIREMENT 12738 82740 12742 12724 3
. 12744 3333 3327
10600 11700

12738 YSVEM STRENGTH €F VERTICAL BOUNDARY NEMBER 11210 10210 12736 5 13 33
12740 YWVMSW EFFECT OF VERIICAL LGAD ON MNAS SHEAR WALL 2146 2148 12736 1 13 3z
12742 YWEVNS EFFECT OF VERTICAL FORCES DUE T€¢ EQ 3706 12736 35 13 3
12744 BUUNDAEY MEMEER MATERIAL 12736 12746 o 13 38
L2746 BNAR BYUNLARY MENHER ANCHCRAGE REQUIREMENT 12748 12744 12750 12724 i 12 38
12752
12748 EORIZ REINF IN NAS SHEAR WALL ANCHORED TY¢ BOUND MEMB 12746 o 13 38
12750 MEANS @F ANCHEORING H@KIZ REINF T6 BEUND MENB 12746 o 13 38
L2752 MEANS ©F SHEAR TRANSFER TU BOUNDAKY NENBER 12746 [} 13 38
12754 MSWCSE MASONRY SHEAR WALL CONPRESSION STRESS REQUIREMENT 12756 12758 12230 12700 ] il 39
12248 12258 12268
12760 12762 12763
) 2114
12756 LYAD EFFECT INCIUDES SEISMIC FOGRCE IN PLANE 12754 -] 12 39
12758 ALLOWABLE CUNPRESSISN STRESS IN MASGNRY SHEAR WALL 12754 ] 12 =17
12760 ALLOWABLE WOHBKING STRESS REDUCED FOR SLENDERNESS, IF ANY 12754 0 12 39
12762 HORIZ UNSUFPORTED BIST CGNSIDERED IN LIEU &F VERT DIST 12754 ] 12 39
12763 ALLOWABLE WGREING STRESS IN FLEXURE FREM REF 12A 12754 0 12 39
12764 MSWHCR MASENEY SHEAR WALL EGRIZ CCMPFONENT EEQUIRENENT 2114 12768 12770 12700 1 11 3e
12772 12774 12776
12778 12780 12782
12712 12714 12716
12718
12768 SIESNIC LOADS REQUIRE SHEAR REINFOURCEMENT 12764 0 12 39
12770 DIAGANAL SBEAR REINFGRCEMENT PRGVIDED 12764 0 12 39
12?272 FEQUIREMENT REF SECTIGN 12A,644(D) 12784 ] 12 3¢
12774 HERIZONTAL REINFORCENENT ANCHOURED IN PIERS 12764 4] 12 39
12776 HORIZENTAL REINFORCENENT CONTINUOUS THROUGH PIERS 12764 1) L2 39
12?78 HORIZGNTAL CHEMPONENT SEPARATED FREM PIER WITH JEINT 12764 ] L2 39
12780 JOUINT HETIWEEN PIER AND HORIZ COMPONENT PROUVIDES FOR NOGVEMENT 12764 [ 12 39
12782 HORIZERTAL COMPEONENT ANCHGRED T€ BUILDING 12764% ] 12 39
13000 CHAPIER 13 ADSETED INTE PRAVISIGNS . 1210 13001 13301 /] 4 %4
13001 SHAR SYSTENATIC HAZARD ABATEMENT REQUIREMENT L3000 13140 13200 1305 41 1 9
13216 13246 13301
43110 EXER EXTENT €F EVALUATIEN REQUIRED 1425 13120 13130 13001 13200 13210 4 5 42
13140 14%0 13160
13120 DATE 6F LESIGN €F BUILDING 13110 [+] 6 45
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N&o LAEEL DATA DESCRIPTION INGRED IENTS DEPENDENTS LEVEL LEVEL FLOAT
13130 BUILDING INCLUDES FEATURES PROVEN VULERNABLE T¢ EARTHQUAKE i3110 0 6 49
13140 BUILDING STRUCT SYS SIGNIFICANTLY WEAEENED SINCE CONST 13110 [} 6 45
13150 TER TYPE ¢F EVALUATIAN REGUIRED 1490 13216 13200 3 3 45
13160 XCP OCCUPANCY POUTENTIAL 13180 13190 13110 12262 13360 3 T 41
13470 SQUARE FEET PER OCCUPANT ESTABLISHED BY COGNIZANT JURIS 13180 [+ @ 42
13180 srpré SQUARE FEET 6F FLE€ER FPER GCCUPANT 13170 131856 13160 2 8 41
13185 XSFT13 SQUARE FEET PERE OCCUPANT FECM TABLE 13-A 1270 13180 1 9 41
13190 TOTAL SQUARE FEET IN BUILDING 13160 4] a8 43
13200 SER SYSTEMNATIC EVALUATISN BEQUIREMENT 13110 13150 13202 13001 40 2 L)
: 13226
13202 CQEPR QUALITATIVE EVALUATICN FPROUCEDURES REQUIREMENT 13204 13206 13208 13200 4] 3 42
13210 13212 13214
13204 ENTITY PERFORNING EVALUATION 13202 13226 [+] 4 47
13206 AVAILAELE PERTINENT DOCUNENTATIUN EXAMINED 13202 >} 4 47
13208 dN STITE INSPECTIEN PERFORMED 13202 © 4 47
13210 EER ELEMENT EVALUATION EEQUIRED 13110 1490 1321¢ 13202 13226 S 4 42
2114 13218
13212 ELEMENT CLASSED AS 16 HAZARD 132062 13226 © 4 47
13214 DCERR DETAIL ¢F QUALITATIVE EVALUATIGN REFYRT REQUIREMENT 13220 13222 13216 13202 1 4 46
: 13224
13216 RESULTS 6F QUALITATIVE EVALUATIGN 13001 13150 13210 [\ 6 45
13214 13390
13218 ELEM CEULD CAUSE INJURY/BLK EXIT/START FIRE/RELEASE TOXIC 13210 © S 46
13220 SKEICHES 6F SIRUCTURAL SRS PRAEVIBED 13214 ° L] 46
13222 SEKETCHES OF DETAILS CF STRUCT SRS PROVIDED 13214 [} = 46
13224 REASENS FREVIDED FOR CLASSIFICATION AS CAPARLE : 13214 1] 5 46
13226 AEPR ANALYTICAL EVALUATIGN PRECBDURES REQUIREMENT 13204 13228 13230 13200 k1] 3 <
: 13210 13212 -
13228 AMNR ANALYSIS METEROD EEQUIRENENT 13232 13224 13236 13226 1 4 46
13238
13230 DAERR DETAILS OF ANALYTICAL EVALUATION REPORT REQUIREMENT 13240 13242 13240 13226 38 4 °
13244
13232 ANALYSIS BASED 6N RECONNENDATIGNS OF PREVIEGUS CHAPTERS 13228 © s 46
13234 RECEMMENLATIENS OF PREV CHAPS FOR ANALYSIS NOT APPLICABLE 13228 [s] S 46
13236 DEVIATIUNS FROUN RECONNEND FOR ANAL PERNITTED BY REG AGENCY 13228 1] o 46
13238 DEVIATYONS FEGM RECONMENDS FOR ANAL JUSTIFIED IN REPORT 13228 0 5 46
13240 DIAGRANS OF SIRUCT SRS PROUVIDED 13230 ] S 46
13242 CALCULATIONS FOE DETERNINING CAPACITY RATI¢ PROVIDED 13230 ° S 46
13244 TIME PERNITTED FE6R CERRECTIGN PRSVIDED IN EEPMRT 13230 -] 5 46
13246 RAE RESULTS OF ANALYTICAL EVALUATION 13248 13262 13001 13230 37 S b4
13248 XRCG GOVERNING EARTBQUAEE CAPACIIY RATIO 132506 13256 3860 i3246 13390 36 (-] g
13284
13250 ZVAS ACTUAL CAPACITY IN SEISMIC SHEAR FORCE 312% 3130 13248 [ 7 38
13254 ZACTSD ACTUAL STORY DRIFT 4660 13248 29 7 15
13256 ZVRS REQUIRED CAPACITY IN SEISMNIC SHEAR F¢RCE 3706 13248 "38 7 S
13262 RCA ALLYWABDLE EARTHQUAEE CAPACIIY RATId 1490 2114 131690 13246 4 & 41
113301 HAR HAZARD AEATENENT EEQUIRENENRT 13000 13310 13320 1380 1390 8001 39 3 L4

13330 13340 13350 13001
13360 13370 13380

13210 COMPCNENTS CLASSIFIED AS HAZARDOUS 13301 13380 [} s 46
13320 TYPE OF AEATEMENT T¢ BE USED 13301 [+] 4 47
13330 BUILDPING IS CLASSIFIED AS HISTORICAL 13301 [ 4+ 47
13340 ALTERNATE ABATENENT AFFREVED 13301 ] 4 47
13350 NEW EARTRQUAKE CAPACITY RATIé Td BE FROVIDED 13301 (] 4 47
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DATA BATA INFUT SUTPUT TOTAL

N&, LABEL DATA DESCRIPIION INGREDIENTS DEPENDENTS LEVEL LEVEL FLUAT

13360 MNRC REQUIRED NEW BARTHQUAKE CAPACITY RATI® 1490 2114 13160 133014 4 4 43

13370 TINE PREFUSED FUR ABATENENT 13301 0 4 47

13380 TX MAXINUN TIME PERNITTIED FOR ABATEMNENT 1490 2114 13310 13301 38 4 9
13385 133%0

13388 CIEFFICIENT FOR PEAMISSIBLE TINE ' 13380 0 L] 46

13390 RCI EARTHQUAEE CAPACITY RATI¢ FOR CONPUTING TIME 13216 13248 13380 a7 s <



APPENDIX A2
DECISION TABLES AND FUNCTIONS

All derived nodes are shown in this appendix, arranged in ascending order by datum
number. In addition to listing the data description, label, and number, a section reference
is also included. Note that references to more than one section or to an entire chapter
indicate that the datum was defined in more than one location, and in some instances the
relations had to be inferred from similar names in the text or from the format of the text.

The data description, label, and datum number of each ingredient is listed above the
decision table or function, except for some assumed functions. The conventions for number-
ing according to chapter and labeling according to type of function, as explained in
chapter 2 and in appendix Al, are pertinent adis for reference in reading this appendix.

It is often necessary to use symbols for data items when writing conditions, actioms, or
functions. For derived data items, the data label is used for such symbols. However,
symbols are frequently necessary for imput data items, which are not normally provided with
a data label, so such symbols are shown as a label in parenthesis in the ingredients list.

Decision tables are read rule by rule (column by column) as described in chapter 3.
The symbolism is as follows:

means yes, or true

means no, or false

means true predetermined by another condition value in that rule

means false predetermined by another condition value in that rule

means either true or false is acceptable for the condition in that rule,
usually referred to as immaterial

X means that the action in that row is to be taken for the rule

I+ =

.

The rules, conditions, and actions are all numbered for ease of reference, particularly
in interpreting the comments below the decision table. "E" stands for the “ELSE" rule, which
is true if no other rule is matched. Conditions that are enclosed in parenthesis are
included for ease in reading the table; they are not necessary for a strict logical evaluation
because thelr values are either +, —, or, . in every rule. Conditions are frequently written
by making use of "and” and "or" conmectors. These are logical functions defined thus: a
series of items connected bf_ggg is considered true only if each of the items is true, other—
wise the series is false; a series of items connected by or is considered true if any of the
items is true, the series is false only if each of the items is false. Two other logical
functions used in writing conditions and actions are MAX and MIN; they indicate the selection
of the maximum (or minimum) from among the set of quantities enclosed in the following square
brackets ([ 1).

Decision trees are shown for a few of the decision tables. As described in chapter 2,
"Ci" indicates test of the ith conditiom, "Rj" indicates identification of the jth rule,
"+" indicates a branch following a true result from the test of a condition, "-" indicates
a branch following a false result of the test of a condition, and "ELSE" indicates a pos-

sible rule not included among the numbered rules.
The comments included in this appendix apply to two general topics:

1) asgssessment of the Provislons based on the analysis shown
2) explanation as to how the analysis was performed.

It seemed cumbersome to create a format to distinguish between the two types of comments,

and in many cases it would have been redundant. The comments are generally clear about which
topic is being addressed. Careful reading of the comments is urged.
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DATUM: Provisions applicable

SECTION: 1.2 LABEL: PAPPL NUMBER: 1210
INGREDIENTS
Datum Label Number
Structure type 1220
Building stage 1230
Propaosed work on existing building 1240
Seismic force resistance before proposed activity ZSFRB 1250
Seismic force resistance after proposed activity ’ ZSFRA 1260
Seismic performance category before proposed change YSPCB 1264
Seismic performance category after proposed change YSPCA 1266
Building use 1270
Size of dwelling 1280
Seismicity index SI 1425
Chapter 13 adopted into provisions 13000
DECISION TABLE 1 2 3 4 5 6 7 8
*
1 Structure type = building * Y ¥ Y Y Y Y ¥ N
2 Building stage = new * Y NN NN . . .
3 (Building stage = existing) ¥ - + 4+ + 4+ . . .
4  Proposed work on existing building = alteration and * . ¥ N NN ., . .
Seismic force resistance after proposed activity <’ *
Seismic force resistance before proposed activity *
5 Proposed work on existing building = change of use and * . - Y N N . . .
Seismic performance category after proposed change > *
Seismic performance category before proposed change *
6 Building use = agricultural and not human & N NN NNY - .
7 Building use = dwelling and * N N NN N - Y .
Size of dwelling = 1 or 2 family and *
Seismicity index = 1 or 2 *
8 Chapter 13 adopted into provisions * O A
*
Jedede A o ok de gk o o s o ok ke ok o R ek ot o sk e ok ok ok ek s sk st ok sk oo ek ok ok ok e e e ek ok sk ok ok ek ok ok ok ek ok
%
1  PAPPL = True * X X X X
2 PAPPL = False * X X X X
*
COMMENTS :

1. Condition 1 is strongly implied by the list of non~building structures that are excluded
from application.

2. Note that section 1,3,2 (decision table 1380) includes alteration and repair, thus
there is a conflict with condition 4, which is written as stated in section 1.2.

3. Condition 8 reflects the amendment on page 167 of the Provisions.
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DATUM:

Seismic force resistance before proposed activity

SECTION: 1,2

LABEL:_ZSFRB

COMMENTS ¢

NUMBER: 1250

1. This is an implicitr function of the provisions for structural analysis and design.

DATUM:

However, no specific datum can be cited as an ingredient,

Seismic force resistance afrer proposed activity

SECTION: 1.2

1. See comment for datum 1250, above.

DATUM:

LABEL: ZSFRA

COMMENTS:

Seismic performance category before proposed change

NUMBER: 1260

SECTION: 1.2

LABEL: YSPCB

INGREDIENTS

NUMBER: 1264

Uatum

Label Number

S8eismic performance category

SPC 1490

DATUM:

COMMENTS:

This datum along with datum 1266, following, are necessary to represent the potential
change in seismic performance category as the use of a building is changed.

Seismic performance categeory after proposed change

SECTION: 1.2

INGREDIENTS

NUMBER: 1266

DATUM

Label Number

Seismic performance category

SPC 1490

1,

COMMENTS:

See comment for datum 1264, above.
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DATUM: Application requirement

SECTION: 1.3 LABEL: APPLR NUMBER: 1305
TINGREDIENTS
Datum Label Number
Provisions applicable PAPPL’ 1210
Design documents submitted to regulatory agency 1310
Building stage 1230
New building requirement B NBR 1345
Proposed work on existing building 1240
Alteration and repair requirement ARR 1380
Change of use requirement CUR 1390
Load combination requirement LCR 1315
Systematic hazard abatement requirement SHAR 13001
DECISION TABLE 1 2 3 4 5 6 E
*
1 Provisions applicable = true * N Y Y ¥ Y ¥
2 Design documents submitted to regulatory agency = true * .. Y Y Y VY ¥Y
3 Building stage = new ' * . Y N N N N
4 MNew building requirement = satisfied * s Y . .. .
5 Proposed work on existing building = alteration or repair * . — Y N ¥ N
6 Alteration and repair requirement = satisfied * P A
7 Proposed work on existing building = change of use * . - N Y Y N
8 Change of use requirement = satisfied * R A
9 Load combination requirement = satisfied * . ¥ Y ¥ ¥
10 Systematic hazard abatement requirement = satisfied * [ T 4
* )
T e R T T e e e e P PR T E R R T B P R R T R R S T T e
*
1 APPLR = satisfied * X X X ¥ X X
2 APPLR = violated * X
*
COMMENTS :

1. This table includes conditions from subsectioms 1.3.1, 1.3.2, 1.3.3, and 1l.3.4,
including the amendment to 1.3.4 giver on page 167 of the Provisions,

2. Note that condition 5 conflicts with the decision table {1210) for section 1.2
by including the activity of repair.

3. Rule 2 shows implicitly the assumption that new buildings are not altered,
repaired, or changed.

4, 1In rule 6, for condition 1 to be true, chapter 13 must be included in the provisions.
Therefore, condition 10 applies.

72



DATUM: Load combination requirement

]

SECTION: 1.3 LABEL: LCR NUMBER: 1315
INGREDIENTS
Datum Label Number
Design load effects 1320
Required strength RS 3702
Non seismic lateral load effects 1335
Gravity load effects 1340
DECISION TABLE ¥ 2 E
*
Required strength > Gravity load effects + Non seismic lateral load * Y N
effects *
Design load effects = Required strength ) * Y .
Design load effects = Gravity load effects + Non seismic lateral load * 0¥
effects *
*
KRFFARRAARRRABRAARRFARRRHARAFHAR AR ST or Fh R Rk e de R dededk oo dedee e e ek ook e e e e e sk ek e
*
LCR = satisfied * X X
LCR = violated % X
*
COMMENTS :
The terms, " . . . gravity loads in combination with ., . . the seismic forces in these

provisions,” were inferred to be a direct reference to the controlling load combina-

tions and required strengths of chapter 3.

Rule 2 seems to have little impact, The iwplication of sections 1.2 and 1.3 is that
all the applicable provisions for seismic resistant design must be followed even if

other lateral load effects are larger.
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DATUM: New building requirement

SECTION: 1.3.1 LABEL: NBR NUMBER: 1345

INGREDIENTS
Datum Label Number
Requirements of Chapter 2 2001
Structural design requirement SDR 3001
Equivalent lateral force analysis requirement ELFAR 4001
Modal analysis requirement MAR 5001
Soil structure interaction analysis requirement : SSIR 6001
Foundation design requirements FDR 7001
Architectural/mechanical/electrical design requirement AMEDR 8001
Wood materials requirement WMR 9001
Steel materials requirement SMR 10001
Concrete materials requirement CMR 11001
Masonry materials requirement MMR 12001
Quality assurance requirement QAR 1601
Building use ‘ . 1270
Construction type 1350
Number of levels (stories) 2243
Total height ' ) 2227
Seismicity index SL 1425
Conventional light timber requirement CLTR 9701
Structural analysis and design requirements SADR 1365
Material design and construction requirements MDCR 1370
DECISION TABLE 1 2 E
*

1 Requirements of chapter 2 = satisfied and * Y N
Structrual design requirement = satisfied and *
Equivalent lateral force analysis requirement = satisfied and *
Modal analysis requirement = satisfied and *
Soil structure interaction analysis requirement = satisfied and *
Foundation design requirements = satisfied and *
Architectural/mechanical/electrical design requirement = satisfied and ¥
Wood materials requirement = satisfied and *
Steel materials requirement = satisfied and *
Concrete materials requirement = satisfied and %
Quality assurance requirement = satisfied *

2 Building use = dwelling and Constructionl type = wood frame and * . ¥
Number of levels (stories} < 3 and Total height < 35' and *
Seismicity index = 3 or 4 *

3 Conventional light timber requirement = satisfied * . Y

4 Structural analysis and design requirements = satisfied * + .

> Material design and construction requirements = satisfied * + .

6 Architectural/mechanical/electrical design requirement = satisfied * + .
KRRARKARRRREAADEHRRRRLALRRRRRRRRAREAAERRARARRK AL RERRRARERRARRRRREAAREARARRRRAARRKRRRRLA

1 NBR = satisfied * X X

2 NBR = violated * X
COMMENTS 2

1, Conditions 4, 5 and 6 are redundant, because condition 1 determines their value for
the rule of interest.
2. The text reference to the requirements of chapter 2, is unnecessary, as chapter 2
- contains definitions only.
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DATUM: Structural analysis and design requirement

SECTION: 1.3.1 LABEL: SADR NUMBER: 1365
INGREDIENTS
Da tum Label Number
Structural design requirement SDR 3001
Equivalent lateral force analysis requirement ELFAR 4001
Modal analysis requirement HAR 5001
Soil structure interaction amalysis requirement SSIR 6001
Foundation design requirements FDR 7001
DECISION TABLE i1 E
*
1 Structural design requirement = satisfied * Y
2 Equivalent lateral force analysis requirement = satisfied * Y
3 Modal analysis requirement = satisfied * Y
4 Soil structure interaction analysis requirement = satisfied # Y
5 Foundation design requirements = satisfied * Y
*
Sk RdRERRERRIRRRRREHRRRRARKRRERRRAARRR AR IAER AR XA RARRRRRRARAKAAARER KT AR K AF AR AR RTREAKFL
*
1 SADR = satisfied * X
2 SADR = violated * X
*
COMMENT:
1. See comment 1 on datum 1345,
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DATIM: Material design and construction reguirement

SECTION: 1.3.1 LABEL: MDCR NUMBER: 1370
INGREDIENTS
Datum Label Number
Wood materials requirement WMR 9001
Steel materials requirement SMR 10001
Concrete materials requirement CMR 11001
Masonry materials requirement MMR 12001
DECISION TABLE 1 E
! *
1 Wood materials requirement = satisfied * Y
2 Steel materials requirement = satisfied * Y
3 Concrete materials requirement = satisfied * Y
4 Masonry requirement = satisfied * Y
%
AERAXKARKARRIERREREEEHCRRRIKF KK KK KK K Ik ek oo ook s ok e e ok ook oo ok o e o o el ek e e ke e ek e ok e e
*
1 MUCR = satisfied * X
2 MDCR = violated * X
*

COMMENT ¢

1, See comment 1 on datum 1345.
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DATUM: Alteration and repair requirement

SECTION: 1,3.2 LABEL: ARR NUMBER: 1380
INGREDIENTS
Datum - Label Number
Seismic force resistamce before proposed activity ZSFRB - 1250
Seismic force resistance after proposed activity ZSFRA 1260
Seismic force resistance required by these provisions . ZSFRRP 1385
Hazard abatement requirement HAR 13301
DECISION TABLE 1 2 3 4
*
1 Seismic force resistance before proposed activity £ Seismic force * Y N N N
resistance after proposed activity *
2 Seismic force resistance after proposed activity 2z Seismic force * . ¥ N N
resistance required by these provisions * '
3 Hazard abatement requirement = satisfied * . . ¥ N
*
ARARRRARA I RS AL AR AR TR AR ARAAA R AR R AR AR AR ASARAAF IR AR SR RAAARAFEERRRARAR AR T RAARRAR AL AL T FAddrn
%
1 ARR = satisfied * X X X
2 ARR = violated * X
*
COMMENTS :

1. The text of section 1.3.2 refers to lateral forces, not seismic forces for the first
three ingredients, It was assumed that the intent was to deal with seismic forces.
It was also assumed that these were the same seismic force resistances introduced in
section 1.2,

2. The text of section 1.3.2 apparently assumes that chapter 13 is adopted by its
reference to section 13.3,

3. Examination of section 13.3 raises a question as to what "modification” is being
referred: a reduction in the required resistance or an allowable time for upgrading,
or both, ’

4. The early portions of chapter 13 restrict its applicability to buildings of seismic
performance category C or D, yet the reference from this section is apparently for
buildings of all categories.

5. It is possible to interpret the text of section 1.3.2 so that condition 2 and rule 2

are deleted from the decision table.
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DATUM: Seismie force resistance required by these provisions

SECTLON: F.3.2 ‘ LABEL: ZSFRRP  NUMBER: 1385

COMMENTS @

It is implied that this datum is a function of all of the provisions, but no specific
guidance is given. Reasonable assumptions might be that some or all of the following
be considered as ingredients: the load combinations of section 3.7 (datum 3702), the
minimum forces of sections 3.7,5 and 3.7.6, the non-structural forces of chapter 8,
or the new building requirement (datum 1345), which would include essentially all of
the provisions.

DATUM: Change of use requirement

SECTION: 1.3.3 LABEL: CUR NUMBER: 1390
INGREDIENTS
Da tum Label Number
Seismic force resistance after proposed activity ZSFRA 1260
Seismic force resistance required by these provisions ZSFRRP 1385
Hazard abatement requirement HAR 13301
DECISION TABLE i 2 3
*
1 Seismic force resistance after proposed activity 2 Seismic force * Y N N
resistance required by these provisions ¥
2 Hazard abatement requirement = satisfied # . Y N
*
T T L L T T T e e e s T R e P T T
*
1 CUR = satisfied * X X
2 CUR = violated ) # X
*
COMMENTS :
1. This requirement only applies to those buildings in which the change results in

assignment to a higher seismic performance category, as stated in section 1.2
{datum 1210),

Comments 2, 3 and 4 on datum 1380, regarding chapter 13, are also applicable to
this datum.
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DATUM: Effective peak acceleration

SECTION: 1.4.1 ‘ LABEL: EPA NUMBER: 1405
INGREDIENTS i
Da tum Label Number i
Map area from figure 1-1 1410
DECISION TABLE 1 2 3 4 5 6 7
*
1l Map area from figure 1-1 =7 * ¥ - - = - =N
2 Map area from figure 1-1 6 * - Y - - - - X
3 Map area from figure 1-1 = 5 * - - Y - - = N
4 Map area from figure 1-1 = 4 * - - - Y - - N
5 Map area from figure 1-1 = 3 & - - - - ¥ - N :
6 Map area from figure 1-1 = 2 * - - - - - Y N _
7 (Map area from figure 1-1 = 1) * - - - - - - 4
* |
e o e e e ke s s e e ok ok ool sl et ke o ok o sk o e e e e o e sl s o sl o R ook e ok R s sk R sk ek s ek sk Ak ko ok i
* i
1 EPA = 0.40 * X .
2 EPA = 0.30 * X !
3 EPA = 0.20 * X
4 EPA = 0.15 * X
5 EPA = 0.10 * X
6 EPA = 0.05 * X X
L
COMMENTS :
1. This decision table is a direct translation of Table 1-B from the Provisions.,
A simpler decision table can be written by creating some functions in the
actions: (This simple table is shown for illustrative purposes only.)
1 2 3
*
1 Map area from figure 1-1 =1 * Y N -
2 Map area from figure 1-1 > 4 * - N Y
: %
s sk e e AR e R e ok R R R Rk e R AR R Rk R R R R AR R A RR R AR TR R KKK IR R R Ak RRAR AR K IT KA A AT K KAk kK
*
1 EPA = 0.05 * X
2 FEPA = 0.05 times [(Map area from figure 1-1) - 1] * X
3 EPA = 0,10 times [(Map area from figure 1-1) - 3] * X
’ *
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DATUM: Effective peak velocity-related acceleration
SECTION: 1.4.1 LABEL: EPV NUMBER: 1415
INGREDIENTS
Datum Label Number
Map area from figure 1-2 1420
DECISTION TABLE 1 3 4 6 7
*
1 Map area from figure 1-2 = 7 * ¥ - - - N
2 Map area from figure 1-2 = 6 * - - - - N
3 Map area from figure 1-2 = 5 * - Yy - - N
4 Map area from figure 1-2 = 4 * - - Y - N
5 Map area from figure 1-2 = 3 * - - - - N
6 Map area from figure 1-2 = 2 * - - - Y N
7 (Map ares from figure 1-2 = 1) * - - - - +
L%
Fk AR R KKK AR R e e vk ko ek ek o sk ke ek ok ek ke v e kv o ke o e ek R gk o ks e ek ok o o ke sk e e sk ko
*
L EPV = 0.40 * x
2 EPV = 0.30 *
3 EPV = 0.20 * X
4 EPV = 0.15 * X
5 EPV = 0,10 *
6 EPV = 0.05 * X X
%
COMMENTS :

See comments for datum 1405.
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DATUM: Seismicity index

SECTION:_ 1.4.1 LABEL: ST NUMBER:__ 1425
INGREDIENTS
Da tum Label Number
Map area from figure 1-2 1420
DECISION TABLE 1 2 3 4 5 6 7
*
1 Map area from figure 1-2 = 7 * - - = - - N
2 Map area from figure 1-2 = 6 * - ¥ - - - - N
3 Map area from figure 1-2 = 5 * - - - - - N
4 Map area from figure 1-2 = 4 % - - - Y - - N
5 Map area from figure 1-2 = 3 * - - - - ¥ - N
6 Map area from figure 1-2 = 2 * - - - - - Y N
7 (Map area from figure 1-2 = 1) * - - 4 - - -
*
dedede deoh dodede ek e de s de s ek SR ARk e de etk e A e o e s ok s ks e e e Sesk ke ke sk e e sk ok e e ok ok ek
*
1 81 =4 * X X X
2 S = 3 * X
3 s8I =2 x X X
4 SI =1 * X
*
COMMENTS :

1. See the comments for datum 1405.
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DATUM: Seismic hazard exposure group

SECTION: 1.4.2 LABEL: SHEG NUMBER: 1430

INGREDIENTS
Datum Label Number
Facility designated essential by cognizant jurisdiction 1433
Number of occupants in building is large 1436
Movement of occupants is restricted ' 1439
Mobility of occupants is impaired 1442
Number of use classes in building 1445
Portion of area designated as essential by cognizant jurisdiction 1443
Portion of area with large number of occupants 1451
Portion of area with occupants" free movement restricted 1454
Portion of area with occupants with impaired mobility 1457
Building provides access to another with SHEG = III 1460
i
DEGISION TABLE 1.2 3 4 5 6 7
*
1 Facility designated essential by cognizant jurisdiction = true ¥ Y N N . . . .
2 HNumber of occupants in building is large = true or * . Y N . . . .
Movement of occupants is restricted = true or ®
Mobility of occupants is impaired = true *
3 Number of use classes in building > 1 # N NN Y Y Y .
4 Portion of area designated as essential by cognizant juris- * £+ - - ¥ N N .,
diction 2 15% of building area *
5 Portion of area with large number of occupants 2 157 * .+ - . ¥ N .
of building area or *
Portion of area with occupants free movement restricted 2 15% #
of building area or *
Portion of area with occupants with impaired mobility 2 15% *
of building. area *
6 Building provides access to another with SHEG = IIL = true * N N N N N N Y
*
s e 0k e e e e 5o e e e e e e e e e e e e e e e v s e e e e o e o e e e e e o e e e e et e e e e ek e e
%
1 SHEG = III * X X X
2 SHEG = IT % X X
3 SHEG =T ® X X
%
COMMENTS :

1. Conditions 1 and 2 and rules 1, 2 and 3 are included in this table because they are
an accurate representation of the text, although they are redundant in light of
conditions & and 5,

2. Note that the cognizant jurisdiction determines what is an essential facility, but
that no responsibility is assigned nor are any quantitative measures given for
determining the value of ingredients 1436, 1439 or 1442,
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DATUM: Group ITT functional requirement

SECTION: 1.4.2¢(A) LABEL: G3FR NUMBER: 1469
INGREDIENTS
Da tum Label Number
Seismic hazard exposure group SHEG 1430
Building has capacity to function immediately after EQ 1463
Designated systems have capacity to function immediately after EQ 1466
DECISION TABLE 1 2 E
*
1 Seismic hazard exposure group = III * N Y
2  Building has capacity to function immediately after EQ = true *o.0X i
3 Designated systems have capacity to function immediately after EQ = true * . Y !
*
R L R T e T R PR R P R ST R T TR S e e l
*
1 G3FR = satisfied * X X
2 G3FR = violated * X
*
COMMENTS :
1. "Capacity to function” is undefined. Apparently the provisions of chapters 3 and 8
are sufficient, for no other information is available.
2., Designated systems are specified in the quality assurance plan, however, nc¢ such plan

is required for group IIT buildings where the seismicity index is 1.
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DATUM: Group III access requirement

SECTION: 1,4.2(E) LABEL: G3AR NUMBER: 1472
INGREDIENTS
Datum Label Number

S PwWwNe

Seismic hazard exposure group

Building is accessible during and after earthquake
Access provided by adjacent structure

Seismic hazard exposure group of adjacent structure
Distance from access point to side property line
Protection provided against potential adjacent hazards

SHEG 1430
1475
1478
1481
1484
1487

DECISION TABLE

Seismic Hazard Exposure Group = III

Building is accessible during and after earthquake = true
Accegs provided by adjacent structure = true

Seismic hazard exposure group of adjacent structure = III
Distance from access point to side property line < 10 feet
Protection provided against potential adjacent hazards = true

¥ oW ¥ H ¥ ¥ B

*

. .
.oz
2 S
e 2k
g R e

AR AR A A AR A AR AR AR R R A AR R AR AR AR R AR R AR AR R AR AR R AR R AR LR R R AR R AR AR A RN AR R AR AR R R AKX AR R R AKX

®

*%k

G3AR = satisfied # X X X X X

G3AR = violated * X
%

COMMENTS :

"Accessible” in condition 2 is undefined.
Condition 6 is probably not independent of condition 2.
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DATUM: Seismic performance category

SECTION: 1.4.3 LABEL: SPC NUMBER: 1490
INGREDIENTS
Datum Label Number
Seismicity index ST 1425
Seismic hazard expasure group SHEG 1430
DECISION TABLE 1 2 3 4 5 6
%
1 Seismicity index =1 * Y - - - N N
2 Seismicity index = 2 * - Y - - N N
3 Seismicity index = 3 * - - Y Y N N
4 (Seismicity index = 4) % - - - - + +
‘5 Seismic hazard exposure group = I * . « Y N ., -
6 (Seismic hazard exposure group = II) * e
7 Seismic hazard exposure group = IIL * ¢ . - . N Y
*
e e e e e e e s e e it S e e s s e o e o vt ot v e e e sk e sk e e e ok e dede kot ok e e e R R R R R KR KRR AR R KRR KRR KRR
*
1 SPC = A * X
2 SPC =B * X X
3 SPC=2¢C * X X
4 8PC =D * X
*
GOMMENTS :

1. Note that the text gives this information in tabular form; this table is simply a
conversion.
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DATUM: Category D site limitation requirement

SECTION: Ll.4.4 LABEL: CDSLR WUMBER: 1493
INGREDIENTS
Datym Label Numbex
Seismic performance category SpC 1490
Building stage 1230
Proposed work on existing building 1240
Seismic performance category before proposed change YSPCB 1264
Potential exists for ground rupture from active fault 1496
DECISION TABLE 1 2 3 4 E

*

1 Seismic performance category = D * N Y Y Y

2 Building stage = new * ., Y - N

3 Proposed work on existing building = change of use and ¥ . - Y N
Seismic performance category before proposed work # D *

4  Potential exists for ground rupture from active fault = true # ., N N .

*
EES S St R e R e S e e b e et e e R e e R e E S e

%
1 CDSLR = satisfied * X X X X
2 CDSLR = violated * X
*
COMMENTS:

1. No responsibility or quantitative measures are given to determine the value of ingredient
datum 1496,
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DATUM: Alternate acceptable

SECTION: 1.5 LABEL: AA NUMBER: 1510
INGREDLENTS
Datum Label Number
Use of alternate material or method desired 1520
Regulatory agency approves alternate 1530
Alternate is equal in strength, durability, seismic resistance 1540
Substantiating evidence submitted to regulatory agency 1550
DECISTON TABLE 1 E
*
1 Use of alternte material or method desired = true * ¥
2 Regulatory agency approves alternate = true * Y
3 Alternate is egqual in strength, durability, seismic resistance = true * ¥
4  Substantiating evidence submitted to regulatory agency = true * ¥
*
edededded Rk R AR KR ARARRAAR AR AR A AR RARAR AR AERRRARARRARARAARAARAL AR RAARAAAARARRERAARAR L SR AR
*
1 AA = satisfied * X
.2 AA = violated * X
*
COMMENTS +
1. The text states that this praovision is applicable to materials and methods of
construction. The implication is that it does not apply to methods of analysis
and design,
2, This datum is left unreferenced in this analysis; it is understood to be an
ingredient of nearly all decisions,
3. Condition 3 apparently refers to all the other provisions.
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DATUM: Quality assurance requirement

SECTION: 1.6 LABEL: QAR NUMBER: 1601

INGREDIENTS
Datum Label Number
Quality assurance plan required l QAPR 1602
Quality assurance plan acceptance requirement QAPAR 1604
Quality assurance plan compliance requirement QAPC 1651
Mechanical/electrical equipment testing required MEETR 1637
Mechanical/electrical testing plan acceptance requirement MEETPA 1640
Mechanical/electrical test compliance requirement MEETC 1644
DECISTION TABLE 1 2 3 4 E
*
1 Quality assurance plan required = true * Y ¥ N XN
2 Quality assurance plan acceptance requirement = satisfied * ¥ ¥ . .
3 Quality assurance plan compliance requirement = gatisfied Y Y . .
4 Mechanical/electrical equipment testing required = true * Y N Y N
5 Mechanical/electrical testing plan acceptance Y L, Y .
requirement = satisfied *
6 Mechanical/electrical test compliance requirement = satisfied Y .Y .
*
KAKIRRFAAEKXERRRAKERREEIIRIEAARKARFARERAKRRFARAAARRIRAAFRAIRRRAARRXARAIRARAKRARRRKIRHKE
*
1l QAR = satisfied * ¥ X X X
2 QAR = violated * X
*
COMMENTS:

1, The applicability of the provisions of section 1.6 are not clearly stated. Several
comments on this and other decision tables will point out the problem areas,

2, It was assumed that the bulk of the provisions for quality assurance are applicable
only if a quality assurance plan is required. However, section 1.6.3(E) and section
8.3.4 indicate that testing of mechanical/electrical equipment is called for in
explicitly different situations. Thus, conditions 4, 5, and 6 are added to this table.
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DATUM: Quality assurance plan required

SECTION: 1.6.1

W

LABEL:_QAFR NUMBER:_ 1602

INGREDIENTS
Datum Label Number
Seismicity index SI 1425
Seismic hazard exposure group SHEG 1430
DECISION TABLE 1 2 E
*
Seismic hazard exposure group = III * Y -
Seismic hazard exposure group = II * - Y
Seismicity index = 4 *° . Y
Seismicity index = 1 * N -
*
e o ok e s o s o e e ke o e Sk e o o o o oo e e ke ook o s o skl gt e e ot ok ok sk s ok sk sk e o e ke de sk ok e e ks ke b o ek
*
QAPR = true * X X
QAPR = false * X
*
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DATUM: Quality assurance plan acceptance requirement

SECTION: 1.6.1 LABEL: QAPAR NUMBER: 1604
INGREDIENTS
Datum ‘ Label Number
Details of quality assurance plan ‘ DQAP 1605
Statement of contractor on quality assurance plan SCQAFP 1613
DECISION TABLE 1 E
*
1 Details of quality assurance plan = satisfied * Y
2 Statement of contractor on guality assurance plan = satisfied (for * Y
each contractor) *
* ;
AEAEARRRARAARARRARAARARRERRARA AR RAIRAEF R AR AR R RARA AR R AR I RARRIRARRARRAIAAXFRRARERRARAKEE
*
1 QAPAR = satisfied * X
2 QAPAR = violated ® X
*
COMMENTS :
1. Although the contractor's statement is apparently not a part of the quality assurance

plan, it is included in this decision table because it is placed in the section of
text devoted to the quality assurance plan.
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DATUM: Details of quality assurance plan

SECTION: 1.6.1(A) LABEL:_DQAP NUMBER: 1605
INGREDIENTS
Datum Label Number
Plan specifies those DSS which require special performance 1607
Plan for each DSS prepared by designer of that DSS 1608
Planned special inspection 1610
Minimum special inspection MSI 1628
Planned special testing 1611
Minimum special testing MST 1635
DECISION TARLE 1 E
*
1 Plan specifies those DSS which require special performance = true LI 4
2 Plan for each DSS prepared by designer of that DSS5 = true * Y
3 Planned special inspection 2 Minimum special inspection (for each 4
componernt ) %
4 Planned special testing > Minimum special testing (for each component) Y
*
oo dode ke s ok o R R ok ok R R R R R Rtk ke R sk ok ok kR R Sk R Rk Rk ok SRR R Rk R R ok R ek ke ok
*
1 DQAP = satisfied X
2 DQAP = violated * X
*
COMMENTS :

1

1. DSS5 stands for "designated seismic system,'
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DATUM: Statement of contractor on quality assurance plan

SECTION: 1.6.1(B) LABEL: SCQAP NUMBER: 1613
INGREDIENTS
Datum ' Label Number
Statement is written 1614
Statement is submitted prior to start of work on DSS 1616
Statement acknowledges awareness of reqts of Q A plan 1617
Statement acknowledges that control will be exercised 1618
Statement contains procedures for control 1619
Statement coantains method, freq, and distr of reports 1620
Statement names person responsible for control 1622
Statement shows position within mgt of responsible person 1623

DECISION TABLE 1 E
*
1 Statement is written = true * Y
2 Statement is submitted prior to start of work on DSS = true * Y
3 Statement acknowledges awareness of reqts of Q A plan = true * Y
4 Statement acknowledges that control will exercised = true * Y
5 Statement contains procedures for control = true * Y
6 Statement contains method, freq, and distr of reports = true * Y
7 Statement names person responsible for control = true * A4
8 Statement names person responsible for control = true * Y
*
KEKFIARRKAXKARARARARFARRARRARARRKARRAARARARFR AR R R AR RARARAI AR KA ARRARARFARARARRAARRAEIRAR
%
1 SCQAP = satisfied * X
2 SCQAP = violated * X
- *

92



DATUM: Quality assurance personnel arrangements

SECTION: 1.6.2, 1,6.,3, and 2,1 LABEL: QAPA NUMBER; 1625
INGREDTIENTS
Datum Label Number
Special inspector employed by building owner 1626
Special inspector approved by regulatory agency 1632
Special testing agency approved by regulatory agency 1634
Qualification of person with respons charge of test/inspec 2192
DECISION TABLE 1 E
*
‘1 Special inspector employed by building owner = true * Y
2 Special inspector approved by regulatory agency = true * Y
3 Special testing agency approved by regulatory agency = true * Y
4 Qualificatiom of person with respons charge of test/inspec = engineer * Y
licensed by the State to practice in the applicable discipline *
*
dede Fode ek ok e e e e e o e o e e ok o ok e e e ok ok e e sk o ek ek s o ke ok e sk ok e ok ek ek ek ok ok e ke e sk ok o ok ek ke
*
1 QAPA = satisfied . * X
2 QAPA = violated * X
*
COMMENTS:
1. Condition 4 is not located in the section on quality assurance, but is found in the

definition of "Testing Agency” in chapter 2. The condition is not referenced from
section 1.6, but it was inferred to apply to this provision.
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DATUM: Minimum specilal inspection

SECTION: 1.6.2 LABEL: MSL NUMBER: 1628
INGREDIENTS
Datum Label Nunber
Element of building (component) 2114
Construction activity 1631
A/M/E performance level PL 8105
Seismic performance category spC 1490
DECISION TABLE 1 2 3
*
1 Element = foundation pile and activity =-driving or drilling or * Y - N
Element = foundation caisson and activity = work (any?} or %
Element = reinforcing steel in special moment frames and *
activity = placement or *
Element = reinfotcing steel and activity = welding or *
Element = prestressing steel and activity = placement, stressing *
or grouting or *
Element = prestressed concrete and activity = placement §£ *
Element = structural masonry and seismic performance category = *
C or D and activity = placement of units or *
Element = structural masonry in the seismic resisting system and *
activity = grouting or *
Element = multiple pass welded connections in structural steel and *
activity = shop or field welding or *
Element = structural wood and activity = field gluing *
*

2 Element = reinforcing steel in concrete or masonry shear walls or * - Y N
or ordinary reinforced concrete moment frames and activity = *
placement %

Element = structural concrete in drilled piers, caissons, frames *
or shear walls and activity = placement or *
Element = structural steel high strength bolts and activity = *
holting or *
Element = structural wood and activity = fastening other than *
field gluing . : or *
Element = interior or exterior panels and performance level = *
S or G and activity = erection or fastening or *
Element = veneers and performance level = § or G and activity *
= adhesion or anchorage or *
Element = M/E equipment using combustible energy, or electrical ok
motors, transformers, switchgear unit substations. or motor *
contrel centers, or reciprocating or rotating machinery, or *
pipe systems over 3" in diameter, or tanks, heat exchangers *
or pressure vessels and performance level = 5 or G and *
activity = installation or anchorage *
HREIKARRARIRKRRKREERERIRRIRAARI AR LR A RRARRRRIAFRRRRFRAIRARE ARSI AR AR A RRRRARAR AR ARARARRAAAE

1 MSI = continuous * X

2 MSL = periodic * X

3 MSL = none * X

COMMENTS :
1, This table is to be repeated for each element of the building.
2. It is assumed that the special inspection for architectural/mechanical/electrical

components with 8 or G performance levels is only applied to buildings for which
a quality assurance plan is required, unlike the testing of mechanical/electrical

equipment.
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DATUM: Minimum special testing

SECTION: _1.6.3 LABEL: MST NUMBER: 1635

AT Ot

~ >

10

~

10

11

INGREDIENTS

Datum Label Number

Element of building {component) 2114

DECISION TABLE 1L 2 3 4 5 6 7 8 9 10 11

Element = reinforcement for special moment frames
or boundary members of concrete or masonry
shear walls

Element = prestressing steel

Element = structural concrete

Element = mortar or grout for structural masonry

Element = structural masonry designed for field
tested fé

Element = masonry units for structural masonry

Element = welded connection in steel special
moment frames

Element = complete penetration groove weld in
special moment frames

Element = partial penetration groove weld in
column splice

Element = welded base metal over 1-1/2" thick,
if weld shrinkage is across thickness

!

!

1

i

i
222 A

E R R R U T

P
11
[
[ .
| I
[
[ |
+ 1
.

t
1t
= a

% .
REAXFFAXERRAZZRA B AT RERAFAFIAALFRANRIAATLE25T 0000 ddd bbb dohodn b dobole e dededdet ok de e dedede e e e de e dedle e e

*

MST = samples a fabricators and test for
weldability, elongation, and strength
ratios or aeccept mill test certificates
if ASTM A706

MST = examine certified mill test reports for
compliance

MST = per ACI 318, with at least one sample
per day per class

MST = test at least one per day and one per
2000 £c? of wall

MST = test at least 5 prisms before work and
one prism per day and one per 5000 £t2 of
wall and at least 5 per job

MST = test compressive strength per ASTM:
at least 5 units per lot and one per
5000 fe2 of wall

MST = follow AWS D1.1-75 for non—destructive tests*® X

MST = follow AWS Dl,1-75, testing 100% by
ultrasonic. Can be reduced to 23% if
welder's reject rate is less than 5%

MST = Ultrasonic testing, 100% if resists
tension from seismic

MST = Ultrasonic testing after completion,

Criteria acceptable to regulatory agency and
structural engineer

MST = none

»

% A B N W N W ok W O d ¥ % N W

o % ¥ F F K A* ¥
b
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COMMENTS: (for datum 1635, previous page)

This table is to be repeated for each element of the building,

Note that a significant amount of logic is contained in the action stubs.
A more detailed analysis would probably make use of a separate decision
table for many of the action stubs.

Note that this table does not contain tests for mechanical/electrical
equipment, That is shown in the table for datum 1641,

DATUM: Mechanical/electrical equipment testing required

SECTION: 1.6.5(E), 8.3.4 LABEL: MEETR NUMBER: 1637
INGREDIENTS
Datum Label Number
Component is a part of a designated seismic system 1638
M/E component certification (testing) required MECCR 8363
DECISION TABLE 1 2 E
*
1 Component is a part of a designated seismic system = true * Y N
2 M/E component certification (testing) required = true * . Y
*
dedededededodk Rk de ded dedek ke dedede R de e deded ek de sk ek e e de ook ok sk ke ek ok ok ko dok ke ke ko d dek ok ke ok ek ke ded ok ok
*
1 MEETR = true * X X
2 MEETR = false * - X
*
COMMENTS :
1. This table is repeated for each mechanical and electrical component.
2. The wording “For designated seismic systems or components requiring S or G

performance ratings in chapter 8 , , . . The basis of the certification required
in section 8.3.4 ., . .” brings in the provisions of chapter 8, which define the
additional situations in which special testing is required. It was assumed that
the "certification™ referred to in section 8.3.4 is the same thing as the
"testing” referred to in section 1.6.3.
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DATUM: Mechanical/electrical equipment testing plan acceptance requirement

SECTION: 1.6.3(E), 1.6.5 LABEL: MEETPA NUMBER: 1640
INGREDIENTS
Datum Label Number
Planned special testing for mech/elect equipment 1643
Minimum special testing for mech/elect equipment MSTMEE 1641
Mech/elect equip manufacturer certification program reqt MEEMCP 1674
DECISION TABLE 1 E
*
1 Planned special testing for mech/elect equipment > Minimum special testing * Y
for mech/elect equipment (for each component} *
2 Mech/elect equip manufacturer certification program reqt = satisfied L §
*
B L L T T T T T T T R T E e
*
1 MEETPA = satisfied * X
2 MEETPA = violated * X
*
COMMENTS :
1. Section 1.6.5 is not clearly referenced from the remainder of section 1.6. Because

it deals with certification, and because section 1,6,3(E) does mention certification,
it is assumed that section 1,6.5 applies in the same situations as section 1.6,3(E).
Thus, condition 2 is included in this table,
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DATUM: Minimum special testing for mechanical/electrical equipment

SECTION: 1,6.3(E), 8.3.4 - LABEL: MSTMEE  NUMBER: 1641
INGREDIENTS
Datum Label Number
Element of building (component) 2114
M/E attachment certification {testing) required MEACR 8369
DECISION TABLE 1l 2 3 E
*
1 Element of building = mechanical/electrical equipment * Y - -
2 Element of building = attachment of mechanical/electrical equipment * - ¥ Y
3 M/E attachment certification (testing) required = true * . Y N
*
e o e e ke e e o e e g skl ok o o o o o g ok e sk s s e ke e e o s o e e e ok e ot e e e e e e sk ok S e e ke e e e ek ek
%

1 MSTMEE = shaking table or 3-D shock test or dynamic analytic methods # X X
using the forces of formula 8-2 or by a more rigorous analysis *
*
*

2 MSTMEE = none

COMMENTS «

1. Section 8.3.4 requires testing of attachments only if they are of the resilient type.
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DATUM: Mechanical/electrical test compliance requirement

SECTION: 1.6.3(E) LABEL: MEETC NUMBER: 1644
INGREDIENTS
Datum Label Number
Actual special testing for mech/elect equipment 1646
Planned special testing for mech/elect equipment 1643
Manufacturer submits certificate of compliance 1647
Regulatory agency approves certificate 1649
Component is a part of a designated seismic system 1638
Special inspector verifies that equipment conforms to certificate 1650
DECISION TABLE 1 2 E
®
1 Actual special testing for mech/elect equipment > Planned special * Y Y
testing for mech/elect equipment (for each component) *
2 Manufacturer submits certificate of compliance = true * Y ¥
3 Regulatory agency approves certificate = true b ¥ v
4 Component is a part of a designated seismic system = true * ¥ N
5 Special inspector verifies that equipment conforms to cert = true * Y .
*
KERKARKKARRKARKAXARRAXKRRKRRRRIRRARRERKERRARRERRKRHRRIKRTHRRR IR RT IR RR A IR AR TR RRARRRTRRA XA
*
1 MEETC = satisfied * X X
2 MEETC = violated : * X
*
COMMENTS :
1, The wording of 1.6.3(E) clearly states that the special inspector is to verify the

certification of M/E equipment that is a part of a designated seismic systenm,
although as discussed under datum number 1637, other M/E equipment will require
certification, This is appropriate, since equipment requiring certification that
is not a part of a DSS would in all likelihood be in buildings for which no quality
assurance plan would be required, and thus ne special inspector would be engaged,
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DATUM: Quality assurance plan compliance requirement

o Do

SECTION: 1.,6.4 LABEL: QAPC NUMBER: 1651
INGREDIENTS
Datum Label Number
Actual special inspection 1652
Planned special inspection ' 1610
Actual special testing 1653
Planned special testing 1611
Quality assurance personnel arrangements QAPA 1625
Quality assurance reporting requirement QARR 1654
DECISION TABLE 1 E
3
Actual special ingpection > Planned special inspection (for each component) * ¥
Actual special testing > Planned special testing (for each component) * Y
Quality assurance personnel arrangements = satisfied * Y
Quality assurance reporting requirement = satisfied LI 4
*
FRKRIIRRIRKRIAAREXRIRRIIRRARRRIIRAII KX ARREAARAIREIARRARIRRAIRAARRKII KR IR RAR IR IX I I AR ARRAR
*
1 QAPC = satisfied * X
2 QAPC = violated * X
*

COMMENTS:

1. Conditions 1 and 2 are repeated for each element of the building.
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DATUM: Quality assurance reporting requirement

SECTION: 1.6.4 LABEL: QARR NUMBER: 1654
INGREDIENTS
Datum Label Number
Special inspector's weekly report requirement SIWRR 1655
Special inspector's final report requirement SIFRR 1662
Contractor's final report requirement CFRR 1668
DECISION TABLE 1l E
*
1 Special inspector's weekly report requirement = satisfied * Y
2 Special inspector's final report requirement = satisfied * Y
3 Contractor's final report requirement = satisfied * Y
*
Jkokdeddedededededed doded sk ddedkdk kR kAR hddhh kA kR ARRRRREXXKEARRARRERERERKKARA KRR RKRARARI A KRR E KK
*
1 QARR = satisfied * X
2 QARR = violated * X
% .
DATUM: Special inspector's weekly report requirement
SECTION: 1.6.4 ) LABEL: SIWRR NUMBER: 1655
INGREDIENTS
Datum Label Number
Special inspector prepares progress reports each week ‘ 1656
SIW report to reg agency, owner, Q A plan author, contractor 1657
SIM report notes any deficiencies 1659
SIW report notes any corrections of past deficiencies 1661
DECISION TABLE 1 E
*
1 Special inspector prepares progress reports each week = true * Y
2 SIW report to reg agency, owner, Q A plan author, contr = true * Y
3 SIW report notes any deficiencies = true ) * Y
4 SIW report notes any corrections of past deficiencies = true * Y
*
deddedkkkdkkkhdddohihkhhdkkkhdk gk iiRiokidohdkkkddiddkdhdedkhhhiidkkiihdihihidhhdidkikhdiihkkik
*
1 SIWRR = satisfied * X
2 SIWRR = vioclated * X
*
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DATUM: Special inspector's final report requirement

SECTION: 1.6.4 LABEL: SIFRR NUMBER: 1662
INGREDIENTS
Datum Label Number
SIF report submitted to regulatory agency at completion 1664
SIF report certifies inspected work substantially in compliance 1665
SLF report notes any work not in compliance 1667
DECISION TABLE 1l E
*
1 SIF report submitted to regulatory agency at completion = true * Y
2 SIF report certifies inspected work substantially in compliance = true * ¥
3 SIF report notes any work not in compliance = true * X
*
desk e v de ook s s e R st et A AR AR A A R R A KR AR R AR R AR AR AR A AR AR ARA AR A SRR AR ARA R ARSI RA TN K e fede
*
1 SIFRR = satisfied * X
2 SIFRR = violated * X
*
DATUM: Contractor's final report requirement
SECTION: 1.6.4 LABEL: CFRR NUMBER: 1668
INGREDIENTS
Datum Label Number
CF report submitted to reg agency at completion 1670
CF report certifies all DSS substantially in compliance 1671
CF report notes any deficiencies 1673
DECISION TABLE 1 E
*
1 CF report submitted to reg agency at completion = true * Y
2 CF report certifies all DSS substantially in compliance = true * Y
3 CF report notes any deficiencies = true * Y
#
AARRRRRRRAIRRARAARARRERIRAAARARRA AR AR A AR AR RRRAAX IR A ARKAARRAANA AR ARARRAREARKRRKRAAN SR AAL
*
1 CFRR = satisfied * X
2 CFRR = violated * X
*
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DATUM: Mechanical/electrical equipment manufacturers certification program requirement

SECTION: 1,6,5 LABEL: MEEMCP NUMBER: 1674
INGREDIENTS
Datum Label Number
Manufacturer maintains a quality assurance program 1685
Quality control program approved by reg agency 1686
Each component marked with reg agemncy approval 1688
DECISION TABLE 1 E
x
1 Manufacturer maintains a quality assurance program = true * Y
2 Quality control program approved by reg agency = true * Y
3 Each component marked with reg agency approval = true * Y
*
FRARRRREAAAARRERARKIAARRARFAR SRR R KRS AR R AR s oo v ool s ook e ok oo s o sk s o o ok e o o e e o e e sk
) *
1 MEEMCP = satisfied * X
2 MEEMCP = violated * X ‘
*
COMMENTS =

1. See comment 1 under datum 1640.
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DATUM: Structural design requirement

SECTION: 3,1, 3.3, and 3.6 LABEL: SDR NUMBER: 3001

INGREDIENTS

Datum Label Number
Structural analysis requirement ‘ SAR 3105
Strength requirement ' SR 3120
Deformation requirement DR 3140
Seismic performance category SPC 1490
Load path requirement LPR 3145
Foundation design criteria requirement - FDCR 3160
General framing requirement GFR 3369
Structural design and detailing requirement SDDR 3610

OO LN -

—

st
B2
!

DECISION TABLE

Structural analysis requirement = satisfied

Strength requirement = satisfied

Deformation requirement = satisfied

Seismic performance category = A

Load path requirement = satisfied

Foundation design criteria requirement = satisfied
General framing -requirement = satisfied

Structural design and detailing requirement = satisfied

BN XN N X X B ¥
O e
<o R e E e

LR ]

*®
ER T L T T L P e T S S LT L L et P e O T
*

SBR
SDR

satisfied * X X
violated . * X
%

I

COMMENTS :

At no place in chapter 3 is this complete set of conditions brought together, This
decision table was created for use as a convenient reference to all the requirements
of chapter 3, because such a reference is called for in chapter 1. (See datum 1345,
for example.) Note that there are some provisions in chapter 3 that are not directly
covered by this requirement. {The response modification factor, datum 3345, for
example.) These datums are all referenced in other chapters, however,

Rule 2 was added to demonstrate a potential problem: all the requirements except the
deformation requirements are either directly applicable to category A buildings ox
make exceptions for such buildings. The information needed to satisfy the deformation
requirements for category A would require an analysis of seismic loads that would
otherwise not be required,
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DATUM: Structural analysis requirement

SECTION: 3.1 LABEL: SAR NUMBER: 3105
INGREDLENTS
Datum Label Number
Seismic load analysis requirement SLAR 3510
Internal member forces determined with linear elastic model _ 3115
DECISION TABLE 1 E
*
1 Seismic load analysis requirement = satisfied * Y
2 Internal member forces determined with linear elastic model = true * Y
%
AAKARRARKAARERKERRAKRARRRRARKRKA K I AL IAREARRRRAKIR KR AR R RAITAIRRRARIR KK LT RThTRRRAIREL KKk
%
1 SAR = satisfied * X
2 SAR = violated * X
*
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DATUM: Strength requirement

SECTION: 3.1 LABEL: SR NUMBER: 3120
INGREDIENTS
Datum - Label Numtear
Member strength YMS 3125
Connection strength YCS 3130
Required strength RS 3702
DECISION TABLE 1 2 3 4 5
*
1 Member strength 2 Required strength (for each member) * Y Y Y Y N
2 Connection strength > Member strength (for each connection) * ¥y N Y N .,
3 Connection strength 2 Required strength (for each connection) * Y ¥ NN .
*
KA IRRAKAREIRRKAARERRRAAIERRRARARALARRARRREAERRRRARIRARRA AR AARRRRANKF AR ARRARA XA A AR Ahddkk
*
1 S8R = satisfied * X X X
2 SR = violated . * X X
*
COMMENTS :

1. Note that the table is repeated for each member and connection.

2, The "or" in the text of section 3,1, ",,. connections shall develop the strength of the
member or the forces indicated above,” leads to the improbable, but dangerous, situation
shown in rule 3,

3, It is possible that systems designed with a large response modification factor (R) would
not behave as designed if rule 2 were true.

4. Note that Category A buildings apparently are to follow the same procedures for strength

evaluation as all others. The "Required strength” for Category A buildings is deter-—
mined only from the minimum forces of section 3.7, not from a seismic load analysis.
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DATUM: Member stremgth

SECTION: 3.1 LABEL: YMS NUMBER: 3125
INGREDIENTS
Datum Label Number
Strength of wood components XSW 9210
Strength of steel components XSS 10210
Strength ¢f concrete components and systems 5C 11210
Strength of masonry components XSM 12210

COMMENTS s

The strength is to be taken from the applicable chapter (or chapters).

exist for the strength of any other materials,

DATUM: Connection strength

SECTION: 3.1 LABEL: YCS NUMBER: 3130
INGREDIENTS
Datum Label Number
Strength of wood components XsW 9210
Strength of steel components Xs8 10210
Strength of concrete components and systems sC 11210
Strength of masonry components i8M 12210

No provisions

COMMENTS :

See comment on datum 3125 above,
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DATUM: Deformation requirement

SECTION: 3.1 and 3.8 LABEL: DR NUMBER: 3140
INGREDIENTS
Datum Label Number
Drift limit DL 3850
Separation requirement ) SEER 3810
DECISION TABLE 1 E
%
1 Drift limit = satisfied * Y
2 Separation requirement = satisfied * Y
#
KRKIERRRRRRIRRRRRXARK KRR IR AT Fe R oo o o e de ek e ok o ok e s oo e koo e o e o e e s s e e o e e e e e
%
1 DR = satisfied * X
2 DR = violated * X
#
DATIM: Load path requirement
SECTION: 3,1 LABEL: LPR NUMBER: 3145
INGREDIENTS
Datum Label Number
Continuous load path exists to transfer all forces ‘ 3150
Load path has adequate strength and stiffness 3155
DEGISION TABLE - 1 E
*
1 Continuous load path exists to transfer all forces = true * Y
2 Load path has adequate strength and stiffness = true * Y
*
FARARRARREARAAARRARRRRRARRIA AR AR A RR AR AR A AR R KRR AR AR KRR RRARRKR AR R AKRRARRRARRRKARAARRARKNEER
%
1 LPR = satisfied * X
2 LPR = violated # X
*
COMMENTS :

1, The relation between this and other provisions is not clear. TFor example, it might be
possible to reference the strength requirement (datum 3120) in condition 2, but that
did not seem to be the intent, The collector requirement (datum 3752), and to a lesser
extent, the interconnection requirement (datum 3737) are two other examples of provisions
that might be related to this provision,
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DATUM: Foundation design criteria requirement

SECTION: 3.1 LABEL: TFDCR NUMBER: 3160
INGREDIENTS
Datum Label Number
Foundation designed to accommodate design ground motions 3165
Foundation des criteria based on dynamics and structural des philosophy 3170
DECISION TABLE 1l E
®
1 Toundation designed to accommodate design ground motions = true ® Y
2 Foundation design criteria based on dynamics and structural * Y
design philosophy = true *
*
KRFRARIARRTARRERIRRARRRARRRARRAARFAARARRRFARRFARRAFAEIARRASR DRI AT ASRAR SRR T KR T dfodkkdese
*
1 FDCR = satisfied * X
2 FDCR = vioclated . * X
*
COMMENTS ¢
1. No measurable criteria are included for use in judging the values in this requirement,
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DATUM: Soil profile type

SECTION: 3.2 LABEL: SPT NUMBER: 3210

and

DATUM: Seismic soil coefficient

SECTION: 3.2 LABEL: SSC NUMBER: 3220

(both have the same ingredients and decision table)

INGREDIENTS

Datum Label Number
Soil type 3230
Depth of soil to rock 3240
Depth of soft to medium clay 3250
Soil type known 3260

—
L]
(%]
- -
LA
=

DECLSION TABLE

x
1 Soil type = rock * Y - - - .
2 8Soil type = stiff clay and/or stable sand and/or gravel ® -y ¥ - .
3 Depth of soil to rock < 200' * + Y N ., .
4 Soil type = soft to medium clay * - - - Y .
5 Depth of soft to medium clay > 30° * A
6 Soil type known = true * + + + + N
*
FRAGRRERIRIRETARARARHR A AR AT Ao A 55t e ok Rk ok o e ok ok ks e e e e ok ke e Fe e o e oo e ok et e ok o
*
1 SPT =51 and SSC=1.0 * X X
2 SPT =52 amnd SSC = 1,2 * X X X
3 SPT =53 and S8SC = 1.5 * X
*
COMMENTS :

1, Both of these datums are ingredients of the analysis procedures in chapters 4 and 5.
It would fit better if the provisions were actually placed there.
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DATUM: 8oil structure interaction use requirement

SECTION: 3.2 . LABEL: BSSIUR  NUMBER: 3270
INGREDIENTS
Datum Label Number
Designer wishes to use soil structure interaction 3280
Seismic load analysis used 3520
DECISION TABLE 1 2 3 4
*
1 Designer wishes to use soil structure interaction = true * N Y Y Y
2 Seismic load analysis used = Equivalent lateral force method (chapter 4) * , Y - N
3 Seismic load analysis used = Modal analysis method (chapter 5) * . - Y N
* .
AR R AR AR AR R AR AR AR AR A AR AR SRR AR R A AR AR AR R AR RAA AR R AR AAR AR RS R R AR AR AR R AANAAARAATA TR AR g
. i
1 SSIUR = satisfied * X ¥ X
2 SSIUR = violated * X
*
COMMENTS ;
1. A strict interpretation of the text implies that soll structure interactiocn may not
be used for analysis procedures other than the ELF method or the modal method; thus
it may not be used in a special dynamlc analysis.
2, This provision 1s not an ingredlent of any provision in sections 3,1 through 3.,4.,

but it is inferred to be an ingredient of the seismic load analysis requirement

(datum 3510) of section 3.5.




DATUM: General framing class

SECTION: 3.3.1 (Table 3-B) LABEL: GFC NOMBER: 3303
~ INGREDIENTS
Datum Label Number
Vertical load system 3306
Seismic resisting system 3309
Structure is characterized as an inverted pendulum 3312
Moment frame requirement MFR 3315
Dual system requirement DSR 3318
DECISION TABLE 1 2 3 4 5 6 7 8 9 1011 E
*
1 Vertical load system = essentially complete * N N N Y Y Y Y Y Y Y ¥
frame *
2 (Vertical load system includes bearing walls) * + + + - = - = = —- =~ =
3 Seismic resisting system includes shear wall * Y N ¥ Y N Y N ¥ N Y N
4 Seismic resisting system includes braced frame * N Y Y N Y Y N N Y Y N
5 Seismic resisting system includes moment frame * N N N N N N Y Y Y Y ¥
{unbraced frame) %
6 Structure is characterized as an inverted * N NN N N NN XNNNY
pendulum = true *
7/ Moment frame requirement = satisfied E P
8 Dual system requirement = satisfied ¥ . . . e e s . Y Y Y .
*
dedededededededokdedesk do ok k ek e ot e sk ddeok ok dek de kst ok ok ek e deok Rk ek ek R deokok deded e dedede e ok ok
%
1 GFC = Bearing Wall * X X X
2 GFC = Building Frame * ¥ X X
3 GFC = Moment Frame * X
4 GFC = Dual System * X X X
5 GFC = Inverted Pendulum * X
E GFC = not defined * X
%
COMMENTS ¢
1. It was assumed that the first two conditions are logical opposites.
2. The phrase "shear walls or braced frames"” was assumed to mean shear walls "and/or"
braced frames (a logical or).
3. Condition 6 apparently only applies to inverted pendulum structures that are buildings,
because chapter 1 excludes non-building structures from the coverage of the provisioms.
4. There are several significant ELSE rules that represent possible omissions. The

following page shows the decision tree generated to identify else rules, and the
discussion of the ELSE rules continues on the next page.
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DATUM 3303: Derived decision tree

LI I I |

+ » C3 * EISE

- - -ca
- ELSE

* = C3 * ¢ C4%

- « C5 <+ ELSE
- = = C3
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DATUM: General framing class - discussion contimuied

The following table of rules is taken from the above decision tree analysis. The rule
number corresponds to the order in which the else rules are printed down the page.

TABLE OF ELSE RULES 1 2 3 4 5 6 7 8 9 1011
%
1 Vertical load system = essentially complete * Y ¥ ¥ N Y Y Y ¥ ¥ N N
frame *
2 (Vertical load system includes bearing walls} * e s e s e = = e s e a
3 Seismic resisting system includes shear wall * ¥y NN ., Y Y NNWN , N
4 Seismic resisting system includes braced frame * . ¥ N , Y N Y NN , N
5 Seismic resisting system includes moment frame * . . N .Y ¥ Y ¥ N Y N
(unbraced frame) *
6 Structure is characterized as an inverted * Y ¥ ¥ Y N N N N N N N
pendulum = true *
7 Moment frame requirement = satisfied * P U | E
8 Dual system requirement = satisfied ® « + « <« N XN . . o .
. *
‘ %
Appropriate comment below * A A B CDDDUDEBE B
*

A. These rules describe inverted pendulums that use shear walls or braced frames for
seismic ‘resistance.

B. These rules describe buildings in which the seismic resisting system is not one of
the three choices: shear wall, braced frame or unbraced frame, This does not
appear to be a serious omission.

C. This rule describes an inverted pendulum that uses bearing walls for vertical support,

D, These rules describe buildings with characteristics of moment frames or dual systems
that do not meet the special requirements given for such systems. {Note that these
special requirements create serious problems in the information network, as is
discussed in appendix A3.)

E. This rule describes buildings in which bearing walls support some of the vertical
load and moment frames provide some of the resistance to seismic load.

Note that these ELSE rules are not the only possible omissions in Table 3-B. See datum

3330 for an additional possibility regarding the material used for moment frame con-
struction.
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DATUM: Moment frame requirement

SECTION: 3.3.1 (table 3-B) LABEL: MFR NUMBER: 3315
INGREDIENTS
Datum Label Number
Strength of moment frame system YSMFS 3321
Total required strength ZRS 3324
Frame responss type 3327
Ordinary moment frame requirement 3330
Special moment frame requirement SMFR 3336
DECISION TABLE 1 2 E
¥
1 Strength of moment frame system _ Total required strength * Y Y
‘2 Frame response type = ordinary * Y N
3 (Frame response type = special) * -+
4  Qrdinary wmoment frame requirement = satisfied * Y .
5 Special moment frame requirement = satisfled * . X
*
ReRR AR A AR RRRRRAAS AR R AR A AR AR R AR IR AN AR R R AR AR R AR R AR R AR AR R R AR AR AR KRR RRARAR AR ARSI ARRAAZAAKA
*
1 MFR = satisfied * , % X
2 MFR = violated -k X
*
COMMENTS ¢
1. Condition 1 1s very similar to the strength requirement for components. See the
comments on datum 3324 regarding a potential problem with this provision.
2. Condition 3 1s lmplicltly determined by condition 2, because only two types of moment

frames are defined by the provisions,
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DATUM: Dual system requirement

SECTION: 3.3.1 (table 3-B) LABEL: DSR NUMBER: 3318
INGREDIENTS
Datum - Label Number
Special moment frame requirement SMFR 3336
Strength of special moment frame system alone YSSMFS 3339
Total required strength with 25% of the seismic force ZRS25 3342
DECLISION TABLE ' i1 E
*
1 Special moment frame requirement = satisfied * Y
2 Strength of special moment frame systems alone 2 Total required * Y
strength with 25% of the seismic force. *
*
B Lt L e T R T T RS e T T rY
*
1 DSR = satisfied * X
2 DSR = violated * X
*
COMMENTS :

1. The wording in table 3-B could be interpreted to require an additional analysis with
25% of the seismic forces or to only require cne—fourth of the strength required from
the initial analysis with 100% of the seismic forces.

2. Table 3-B includes the provision, "The total seismic force resistance is provided
by ... in proportion to their relative rigidities.” Since that provision is automat-
ically satisfied for all buildings by the strength and analysis requirements, it was
decided not to duplicate it in this decision table, . .

3. Condition 2 is very similar to the strength requirement for components. See the

comment on datum 3342 regarding a potential problem with this provision,
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DATUM: Strength of moment frame system

SECTION: 3.3.1 (table 3-B) LABEL: YSMFS  NUMBER: 3321

INGREDIENTS

Datum Label Number
Strength of sreel components %8s 10210
Strength of concrete components and systems SC 11210
COMMENTS :

1. The strength is to be taken from the applicable chapter (or chapters).

DATUM: Total required strength

SECTION: 3.3.1 {(Table 3-B) LABEL: ZRS NUMBER: 3324
COMMENTS =
1. It is implied that this is simply a sum of the required component strengths that are

defined in section 3.7. No direct connection is made in this representation, however,
because analysis of the information network (as described in appendix A3) indicated
that doing so would create a complete loop in the precedence of evaluating the strength
required. See appendix A3 for a more complete description of the loop and a potential
solution for the problem,
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DATUM: Ordinary moment frame requirement

SECTION: 3.3.1 (table 3-B) LABEL: OMFR = NUMBER: 3330
INGREDIENTS
Datum Label Number
Frame material 3333
Ordinary steel moment frame requirement QSMFR 10450
Category B ordinary concrete moment frame requirement CBOCMF 11600

ER VR C g

—

DECISION TABLE 1 2 E
*
Frame material = steel % Yy -
Frame material = reinforced concrete * - Y
Ordinary steel moment frame requirement = satisfied * Yo,
Category B ordinary councrete moment frame requirement = satisfied * . ¥
*
T T T T T R T T T T T E e T T
*
OMFR = satisfied * X X
OMFR = viclated * X
: *
COMMENTS 1

This decision table effectively brings in the implied limitation of table 3-B that all
moment frames must be either steel or concrete. (WNote the last ELSE rule in the decision
tree printed below.) Frames of other materials cannot satisfy this provision.

C1 « + Cc3 +* + ki
- - = ELSE

- = = C2 % +Ca * » E2

]
1]

- ELSE

+
+

ELSE
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DATUM: Special moment frame requirement

SECTION: 3.3.l1 (table 3-B) LABEL: SMFR NUMBER: 3336
INGREDIENTS
Datum Label Number
Frame material 3333
Special steel moment frame requirement SSMFR 10600
Special concrete moment frame requirement SCMFR 11700
DECISTON TABLE 1 2 E
*
1 Frame material = steel * ¥y -
2 Frame material = reinforced concrete & - Y
3 Special steel moment frame requirement = satisfied * ¥ o
4 Special concrete moment frame requirement = satisfied * . Y
*
shedededefededede sk sk ok h ko bk dit e e Rkt Rk e e b R ek e e ek hde e de ok ddb e e sk ek sk e e e R e ek ek e
*
1 SMFR = satisfied * X X
2 SMFR = violated * X
*
COMMENTS =
1, See comment ! on datum 3330,
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DATUM: Strength of special moment frame system alone

SECTLON: 3.3.1 (table 3-B) LABEL: YSSMFS NUMBER: 3339
INGREDIENTS
Datum Label Number
Strength of steel components X558 10210
Strength of concrete components and systems sC 11210
COMMENTS :

1. The strength is to be taken from the applicable chapter (or chapters).

DATUM: Total required strength with 25% of the seismic force

SECTION: 3,3.,1 (table 3-B) ' LABEL: ZRS25 NUMBER: 3342

COMMENTS :

1. This datum would depend on the analyzed seismic force effect, however, the explicit
connection is not clear. Comment 1 on datum 3318 and comment 1 on datum 3324 are both
pertinent to this datum.
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DATUM: Single system response modification factor
SECTION: 3.3.1 (table 3-B) LABEL: RX NUMBER: 3345
and
DATUM: Deflection amplication factor
SECTION: 3.3.1 (table 3-B) LABEL: CD NUMBER: 3348
(both have the same ingredients and decision table)
INGREDIENTS
Datum Label Number
General framing class GFC 3303
Seismic resisting system (SRS) 3309
Shear wall type (SWT) 3351
Frame response type (FRT) 3327
Frame material (FM) 3333
" DECISTON TABLE 1234567891011 1213 14 15 16 17 18 19 20 21 E
*
1 GFC = Bearing Wall * YYYY Y-~ — -~ - = = e = e = = = - =
2 GFC = Building Frame L YYYYY = = = = = = = = = - =
3 GFC = Moment Frame L R Y Y Y ¥ - - - = - = -
4 GFC = Dual System L - - - - Y ¥y - - -
5 GFC = Ipnverted Pendulum ¥ = = - — = - - - - - = = = - - - =Y Y X
6 SRS = braced frame ¥ - --Y-=-=--¥Y¥- - - - - - - - Y - - -
7 SWT = light framed #* Y----¥Y-=--=- - - - - - - ¥ - - - -
8 SWT = wood sheathing L T R T R A T T
9 SWT = reinforced concrete % - Y- ---¥Y--- - - - - Y - - - = - -
10 SWT = reinforced masonry * - -Y~----Y-= = - = - = ¥ - = = = =
11 8WT = part. reinf. or  —----Y----X e
unreinf. masonry *
i2 FRT = ordimary X . . 4 s s e s e s e N NY Y -~ - - NNY
13 (FRT = special) T 2 o e e N S S
14 FM = steel L AR S A S 4
15 FM = reinforced concrete % ., , (. .+ .+ ..o . - ¥ - Y . . . . - Y -
e Fedodok ke Rk ke s s ok oAk ek ok de ok e e ek ok sk e s o ek ek ok s ek Ao e g e ek ok ek R R A ek e Rk
1 RX = 8, p =5 ® X
2 RX =8, Ch =5 1/2 ® X
3 RX =18, Ch = 6 1/2 * X
4 RX =17, ChD = 4 1/2 * X
5 RX = 7, CD =6 * X
6 RX =6 1/2, CD =4 * X
7 RX=61/2, CD=151/2 * X
8 RX = 6, Chb =5 * X
9 RX =51/2, CD =5 * X
i0 RX = 5, CD = 4 1/2 * X
11 RX = 4 1/2, CD =4 * X X X
12 RX = 4, ¢h = 3 1/2 * X
13 X =31/2, CD=3 * X
14 RX =2 1/2, Cb=21/2 * X X
15 RX = 2, ch =2 * X
16 RX=11/2, Cp =1 1/2 * X
17 RX =1 1/4, CD =1 1/4 * X X
E R =7 Ch = ? * X
*
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DATUM:

Response modification factor (3345) - discussilon continued

There are several significant ELSE rules that represent possible omissions.
following table of rules is taken from the decision tree analysis (see the following
page for the decision tree). The rule number corresponds to the order im which the

rules are printed in the decision tree,

The

TABLE OF ELSE RULES 1l 2 3 4 5 6 7 8 9 10
*
1 General framing class = Bearing Wall * Y N N NN NNNU RNN
2 General framing class = Bullding Frame * . ¥ NN N N NN N N
3 General framing class = Moment Frame * ¢« +« ¥ NN , .Y NN
4 Genmeral framing class = Dual System * v+ s+ e+ s+ + ¥ ¥ N N N
5 General framing class = Inverted Pendulm * « « o« Y N . . . Y N
6 Seilsmic resisting system = braced frame * NN, .+« NN ., . .
7 ' Shear wall type = light framed * N N , .+ YN . ..
8 Shear wall type = wood sheathing * e e e e o N o0
9 Shear wall type = reinf, concrete * N N , . . N , . .
10 Shear wall type = reinf. masonry * NN .. . N . . .
11 Shear wall type = part. reinf. or * HN N ¢ ¢ + o « o« o
unreinf. masonry *
12 Frame response type = ordinary # . + Y Y ¥ N N N N N
13 (Frame response type = special) * e s e s s s e e s s
14 TFrame material = steel * . . NN .. . NN.
15 Frame material = reinf. concrete * « « N &+ 4+ + +«+ NN .,
*
®
Appropriate comment below * A A B CDETF B C G
*

A. These rules describe bearing wall and building frame systems that have a shear wall
other than one of those types listed,

B. These rules describe moment frame systems that are not composed of either steel or
reinforced concrete.

C. These rules describe inverted pendulum buildings that use an ordinary wmoment frame
composed of some material other than steel, or a special moment frame composed of
& material other than steel or reinforced concrete,

D. This rule describes a dual system without a ‘special moment frame.

E., This rule describes a dual system with a light framed shear wall that is sheathed
with some material other than wood,

F. This rule describes a dual system with a shear wall cther than wood sheathed,
reinforced concrete, or reinforced masonry,

G. This rule describes a building that is not classified as one of the five general
framing classes. See the comments on datum 3303 for further discussion of such
buildings.
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DATUM 3345:
C1

Derived decision tree
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DATUM: Response modification factor

SECTION: 3.3.2 (&) LABEL: R NUMBER: 3354
INGREDTENTS
Datum Label Number
Number of different framing systems in the building 3357
Weight supported by individual framing system YWRX 3360
Total gravity weight of building W 4215
Single system response modification factor RX 3345
DECISION TABLE 1 2 3 4
*
1 Number of different framing systems in the building > 1 *N Y Y ¥
2 Weight supported by individual framing system < 10% of Total # ., Y N N
gravity weight of building *
3 Single system response modification factor (for the framing system) < ¥ ., . Y N
Single system response modification factor (for all systems above) *
*
AAARERERAAFRRRRRR A AR ARR IR R AR ARE R AR R AR AR AR AR ARAR R AR R R RR R RAA AR AR AR AR AR AR ARARAR R AR dddokk
*
1 R = Single system response modification factor * X X X
2 R = (lowest) single system response modification factor (for all systems * X
above) *
%

DATUM: Weight supported by individual framing system

SECTTON: 3,3,2 (A)

INGREDIENTS

LABEL: YWRX NUMBER: 3360

Datum

Label Number

Total gravity weight of building

W 4215

COMMENTS =

This datum is used in evaluating datum 3354, It was assumed that the weight supported
by any framing system should be determined following the same provisions that are used

in determining the total weight of the building.
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"DATUM: Combined framing requirement

SECTION: 3,3.2 (B) LABEL: (FR NUMBER: 3363
INGREDIENTS
Datum Label Number
Number of different framing systems in the building 3357
Component detailed to requirements for system with highest RX 3366
DECISION TABLE 1 2 E
*
1 Number of different framing systems in the building > 1 ¥ N ¥
2 Component detailed to req for system with highest RX = true for each * . ¥
component common to different system *
*
e e e e e ok s ot s sk e e dede e e e sk e ok s e ek sk e e e sk ok ekt de e e ek R R R AR R AR R R R AR KRR AR R R AR KRR I &
*
1 CFR = satisfied * X X
2 CFR = violated * X
*
COMMENTS :
1. The detailing requirements are not directly affected by the value of R, however, they

do depend on the same ingredients as the value of R (and some others in addition).
For example, the value of R for a reinforced concrete frame depends on whether it is
an "ordinary” or a "special” moment frame as do the detailing requirements for rein-—
forced concrete frames (data numbers 11600 and 11700).
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DATUM: General framing requirement

SECTION: 3,3,3, 3.3.4, and 3.,3.5 LABEL: GFR NUMBER: 3369
INGREDIENTS
Datum Label Number
General framing class GFC 3303
Seismic performance category SPC 1490
Category C and D seismic resisting system limitation CCDSES 3372
Category C and D interaction requirement CCDIR 3381
Category C and D deformation compatibility requirement CCDDCR 3390
DECLSION TABLE l 2 E
&
1 General framing class = not defined * N N
2 Seismic performance category = C or D # N ¥
3 Category C and D seismic resisting system limitation = satisfied * . Y
4 Category C and D interaction requirement = satisfied * . Y
5 Category € and D deformation compability requirement = satisfied * . X
%
ARERKRAERRRERRAKIELERRRRARIAKERERRRI AT AAREREE AR AR RRRARKAARRRRARRIRIRRRARRXR R AR AR AR A AR AL
N .
1 GFR = satisfied ® X X
2 GFR = vioclated % X
*
COMMENTS :

l. Condition l was introduced into this decision table to point out one of the consequences
of the ELSE rules that were disucssed for datum 3303,
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DATUM: Category C and D seismic resisting system limitation

SECTION: 3.3.4 (A) and 3.3.4 (D) LABEL: CCDSRS NUMBER: 3372
INGREDIENTS
Datum Label Number
Seismic performance category SPC 1490
General framing class GFC 3303
Frame response type 3327
Seismic resisting system material 3375
Earthquake force effect QR 3706
Total height 2227
Special moment frame extends down to foundation 3378
DECISTION TABLE 1 2 3 4 5 6 7 8 E
*
1 Seismic performance category = C ¥ Y Y Y Y N N N N
2 (Seismic performance category = D} .- - - - 4+ + + +
3 General framing class = Moment frame ¥ ., - ¥ - . - ¥ -
4 General framing class = Dual system ., = - ¥ , = =Y
5 General framing class = Bearing wall or Braced frame * ., Y - - .Y - -
6 Frame response type = special * .. Y + . .Y +
7 Selsmic resisting system material = steel or reinforced * ., + + . Y + +
concrete *
8 Earthquake force effect {in any walls or frame in one .Y . . .Y .,
plane) = 33% of total earthquake force effect *
9 Total height g 100' * , - - - Y N N N
10 Total height < 160 * Y N N N + Y , .
11 Total height 5 240' * 4+ Y . . 0+ 4+ L.
12 Special moment frame extends down to foundation = true * . ., Y Y . .Y Y

*
B T R LT B L Y L Lt Ll L LD L sy oy
*

1 CCDSRS = satisfied * X X X X X X X X
2 CCDSRS = violated * X
*
COMMENTS :

. This decision table is called for only if the seismic®performance category is C or D.

2, Condition 8 concerning walls in one plane is ambiguous. Tt can be interpreted as
not permitting any single wall (or frame) to resist over 1/3 the total without con—
sidering other walls in its same plane or as not permitting all the walls (or frames)
in a given plane to collectively resist over 1/3 the total, The commentary seems to
imply the former, )

3, The height limits imposed by this decision table are effectively modified by provi-

sions for category C and D buildings in chapters 10 and 1l. See datums 10500 and

11556,
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DATUM: Category C and D interaction requirement

SECTION: 3.3.4 (B) LABEL: CCDIR  NUMBER: 3381
INGREDIENTS
Datum Label Number
Seismic resisting system 3309
SRS enclosed or adjoined by more rigid elements 3384
SRS design provides for reaction of rigid elements to drift ZSRSID 3387
DECISTON TABLE 1 2 3 4
%
1 Seismic resisting system = unbraced frame * N ¥ Y Y
2 SRS enclosed or adjoined by more rigid elements = true * « N Y Y
3 SRS design provides for reaction of rigid elements to drift = true * . « Y N
*
Rk kSRR KRR RRERRRRIARRRIRRRARIRRE AR AL RRRRRAFRRRRRRRRRA AR RARRRRRRR R HRRRRRRK KR IXRRR TR * R
*
1 CCDIR = satisfied * X X X
2 CCDIR = violated * X
*
DATUM: SRS design provides for reaction of rigid elements to drift
SECTION: 3.3.4 (B) LABEL: ZSRSID NUMBER: 3387
INGREDIENTS
Datum Label Number
Design story drift DRIFT 4660
COMMENTS ¢

The method of evaluating the effect of drift omn the interaction of the SRS frame and
surrounding rigid elements and the method of accounting for the effect are not speci—
fied beyond making reference to the design story drift.
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DATUM: Category C and D deformation compatibility requirement

SECTION: 3.3.4 (C) LABEL: CCDBCR NUMBER: 3390
INGREDIENTS
Datum Label Number
Strength of structural components not a part of SRS ZSNSRS 3393
Effect of vertical loads and design story drift ¥QVD 3396
Material of component or system 2115
Category C and D non-seismic resisting system concrete requirement CCDNSR 11563
DECISION TABLE 1 2 F
*
1 Strength of structural components not a part of SRS _ Effect of * Y Y
vertical loads and design story drift *
2 Material of component or system = concrete * N Y
3 Category C and D non-seismic existing system concrete requirement = * . X
satisfied * .
*
HAARRRFIERAR AR RS TR EAAAREERRRARANARARRAR AR AR RRRAXA AR ARARRRARARAAAA LA AR AR R bk ke k
*
1 CCDDCR = satisfied * X X
2 CCDDCR = violated * X
%

COMMENTS :

1. This provision effectively is a strength requirement for structural components that are
not a part of the seismic resisting systenm,

2. Datum 11563 contains several detailing requirements for concrete components. It is not
explicitly referenced in section 3.3.4 (C). See that datum for further comment.

DATUM: Strength of structural components not a part of the SRS

SECTION: 3,3.4 (C) ) LABEL: ZSNSRS NUMBER: 3393

INGREDIENTS

Datum Label Number
Strength of wood components XsW 9210
Strength of steel components Xss 10210
Strength of concrete components and systems sC 11210
Strength of masonry components XsM 12210
COMMENTS :

1, The text is not clear as t¢ how one determines the resistance of structural components
not a part of the seismic resisting system. It was assumed that the intent is to use
the increased strengths provided in chapters 9 through 12, although it is also not clear
that these chapters would be applicable to such components.
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DATUM: Effect of vertical loads and design story drift

SECTION: 3.3.4 (C) LABEL: Y¥QVD NUMBER: 33%6
INGREDIENTS
Datum Label Number
Dead load effect YOO 3707
Live load effect YQL 3708
Snow load effect YQS 3710
Design story drfit DRIFT 4660
COMMENTS @

1. It was assumed that the same gravity loads specified in section 3.7 for component

design should be used for evaluating the effects of gravity load and drift on structural
components that are not a part of the seismic resisting system,

DATUM: _Bullding configuration

SECTLON: 3.4 LABEL: BC NUMBER: 3405
INGREDIENTS
Datum \ Label Number
Plan configuration PC 3410
Vertical configuration vC 3415
Geometric configuration of building 3420
Location of center of building mass 3425
Location of center of seismic resisting system 3430
DECISTON TABLE 1 2 3 4 5
- *
1 Geometric configuration of building is approximately symmetrical and *# Y N N N N
Location of center of building mass is approximately at Location of *
center of seismic resisting system *
2 Plan configuration = regular * + Y Y N N
3 Vertical configurarion = regular *  + ¥ N Y N
o 5k i e e el e o e sl v s v e ot ot e ok o e s e ok e s vl s ek e e o e e ok e e e s e ok e e v e ek e s s s oo s e e ok o e e e koo
1 BC = regular & X
2 BC = irregular * X X X X
*
COMMENTS ;
1. Condition 1 will be difficult to evaluate,
2, Conditions 2 and 3 are strongly implied by the format of the section.
3. Rules 2 through 5 are shown here, rather than being grouped and labeled ELSE, to show

that it is possible for a building to be irregular even though conditions 2 and 3 are
both regular,
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DATUM: Plan configuration

SECTION: 3.4.1 LABEL: PC NUMBER: 3410
INGREDIENTS |
Datum Label Number i
Geometric configuration of building 3420 ;
Building has re—entrant corners with significant dimensions 3435
Location of center of building mass 3425
Location of center of seismie resisting system 3430
Any diaphragm has significant changes in strength or stiffness 3445
DECISIQN TABLE - 1 2
*
1 Geometric configuration of building = not approximately symmetrical or * Y N
Bullding has re-entrant cormers with significant dimensions = true or *
Location of Center of building mass is significantly different than Location *
of center of seismic resisting system at any level or *
Any diaphragm has significant changes in strength or stiffness = true *
*
AEERREERREREARRAARA AR AR ELRRAARCLR I AR AR AR hhhhbbhrbdRhhhhddd it hihdhhhhdddidhhihibins
*
1 PC = regular * X
2 PC = irregular * X
®
COMMENTS &
i
1., "Approximately" and "significant” make this provision difficult to evaluate,
2. The text indicates that the plan configuration is to be classified as regular or

irregular "for purposes of determining diaphragm component forces and distribution

of seismic forces to the vertical components ...,” yet no provisions make use of this
classification (except, by implication, the overall building configuration, datum 3405).
The indicated cross reference is never fulfilled,
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DATUM: Vertical configuration

SECTION: 3.4.2 LABEL: VC NUMBER: 3415
INGREDIENTS
Datum Label Number
Geometric configuration of building with respect to vertical axis 3450
Building has horizontal offsets with significant dimensions 3455
Total weight at level X YWX 4340
Story stiffness 3465
DECISION TABLE 1 2
*
1 Geometric configuration of building with respect to vertical axis = not * Y N
symmetrical or *
Building has horizontal offsets with significant dimeunsions = true or *
Ratio of story weight to Story stiffness varies significantly between *
adjacent stories *
*
fedesRdei ok Ak AR R R AR AR AR R A A AR AR AR AR AR RA AR AR AR AR AR ARAR AR RRARARAR AR ARRRARARARARARE
*
1 VC = regular had X
2 VC = irregular ‘ * X
#

COMMENTS :
1. “Approximately" and "significant” make this provision difficult to evaluate,

2. The text refers to the "story mass,” and it was assumed that this is the same quantity
as the story welght defined in chapter &4 {(datum 4340),
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DATUM: Seismic load analysis requirement

SECTION: 3.5 and 3.2.3 LABEL: SLAR NUMBER: 3510
INGREDIENTS
Datum Label Number
Seismic load analysis used 3520
Required seismic load analysis RSLA 3530
Fundamental period of building used in analysis 3540
Approximate building period TA 4255
Soil structure interaction use requirement SSIUR 3270
DECISION TABLE 1 2 E
*
1 Seismic load analysis used 2 Required seismic load analysis * Y X
2 Seismic load analysis used > Required seismic load analysis or * N Y
Required seismic load analysis > level 3 (Modal analysis) *
3 Fundamental period of building used in analysis £ 1.4 Approximate building * , Y
period *
4  Soil structure interaction use requirement = satisfied * Y X
*
ook e R R KRR R e R K ok ok ek e e sk ek AR R R e gk Rk RSk Rk R R Rk R ke ek kR Rk kR kR Rk Rk Rk
*
1 SLAR = satisfied * X X
2 SLAR = violated * X
&
COMMENTS :

1. Condition 2 contains an or because the limitation on period applies whether the
advanced analysis is required or used at the option of the designer.

2, The text limits the period to those periods permitted in chapters 4 or 5, However,
since chapter 5 places no limit explicitly on the period, but does place a limit on
base shear equal to what chapter 4 would give if 1.4 TA were used, the assumption was
made that condition 3 as shown above actually reflects the intent,

3. Condition 4 is found in section 3.2.3. It was placed in this decision table because

it was assumed that this provided the most appropriate place for it,
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DATUM: Required seismic load analysis

SECTION: 3.5.1, 3.5.2, and 3.5.3 LABEL: RSLA NUMBER: 3530
INGREDIENTS
Datum Label Number
Seismic performance category SPC 1490
Building configuration BC 3405
Plan configuration PC 3410
Vertical configuration Ve 3415
PECISION TABLE 1 2 3 4 5
*
1 Seismic performance category = A * Y - N N N
2 Seismic performance category = B * - ¥ N N N
3 (Seismic performance category = C or D) * - - 4+ + +
4 Building configuration = regular - * « +» Y N N
5 Plan configuration = regular and * + . « Y N
Vertical configuration = irregular *
*
ek e 9 e e o ek okt e e o e o o e e o sk o e e e s e s e e v ok o ot ok s o e ok o e e e ook v s v s sk ok ek de e e ek ek ok sk ok sk e e
%
1 RSLA = level 1 (ties and continuity) (no geismic load analysis) * X
2 RSLA = level 2 (Equivalent Lateral Force) * X X
3 RSLA = level 3 (Modal) * X
4 RSLA = level 4 (special dynamic) ) * X
*
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DATUM: Analyzed earthquake force effect

SECTION: 3,5 LABEL:_ QANAL NUMBER: 3560
INGREDIENTS
Datum Label Number
Seismic load analysis used ' 3520
Earthquake load effect from ELF/Modal analysis QELFMD 4010
Earthquake force effect from more rigorous analysis 3550
DECLSION TABLE 1 2
*
1 Seismic load analysis used = level 2 (ELF) or level 3 (Modal) * Y N
*
Rk RRRIARRARAKAAKRARRARKERARARRAKARKARARR R AR RRA AR AR KA RRRRARR AR KA RARRARARRRRRKRARRARAR
*
1 QANAL = Earthquake load effect from ELF/Modal analysis * X
2 QANAL = Earthquake force effect from more rigorous analysis * X
*
COMMENTS :
1. This datum is only called for buildings that require a seismic load analysis of level

2 or higher. It is called for im section 3.7,
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DATUM: Structural design and detailing requirement

SECTION: 3.6 and 3.3.2 (B) LABEL: SDDR NUMBER: 3610
INGREDLENTS
Datum Label Number
Seismic performance category SPC 1490
Category A design and detailing requirement CADDR 3620
Category B design and detailing requirement CBDDR 3630
Category C design and detailing requirement CCDDR 3670
Category D design and detailing requirement CDBDR 3680
Combined framing requirement CFR 3363
DECISION TABLE L 2 3 4 E

3

1 Seismic performance category = A * Y - - ®

2 Seismic performance category = B * - ¥ - N

3 Seismic performance category = C * - - ¥ N

4 (Seismic performance category = D) * - - +

5 Category A design and detailing requirement = satisfied * ¥ + + +

6 Category B design and detailing requirement = satisfied ® . ¥+ +

7 Category C design and detalling requirement = satisfied * R

8 Category D design and detailing requirement = satisfied * 4

9 Combined framing requirement = satisfied * ¥ ¥ ¥ ¥

E 3

AR AR AR R AR AR R A A AR A A AR R R A R R AR A AR AR AR AR A AR TR R A X AR IR A AR R AR AR AR IR A RRRAZI AR AR A ARAR AN A XA &R

*
1 SDDR = satisfied * X X X X
2 SDDR = violated * X
*
COMMENTS ¢

1. Section 3.6 contains requirements with many cross—references to other sections of the
provisions. In a sense, it is a directory that controls the organization of large
portions of the remaining provisioms.

2, Condition 9 is not actually mentioned in section 3,6. It was assumed that this was
the most appropriate datum to include it in,
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DATUM: Category A design and detailing requirement

SECTION: 3.6,1 LABEL: CADDR  NUMBER: 3620
INGREDIENTS
Datum Label Number
Interconnection requirement IR 3737
Concrete/masonry wall anchorage requirement CMWAR 3741
Nonstructural anchorage requirement NSAR 3747
Category A foundation requirement ZCAFR 7300
Category A wood requirement CAWR 9300
Category A steel requirement ZCASR 10300
Category A concrete requirement CACR 11300
Category A masonry requirement ZCAMR 12300
DECISION TABLE 1 E
*
1 Interconnection requirement = satisfied * Y
2 Concrete/masonry wall anchorage requirement = satisfied * Y
3 TNonstructural anchorage requirement = satisfied * Y
4 QCategory A foundation requirement = satisfied * Y
5 Category A wood requirement = satisfied * Y
6 Category A steel requirement = satisfied * Y
7 Category A concrete requirement = satisfied * Y
8 Category A masonry requirement = satisfied * Y
*
AR RA AR AR R RAR AR AR A AR R A AR RA R AR AR KA I ARI AR R RRRIARRAI AR A AR R AR AR RIS ARRAAARRARRIARRSRRAL
*
1 CADDR = satisfied * X
2 CADDR = violated * X
*
COMMENTS :
1. This provision specifies which portions of section 3.7 are applicable to category A

buildings,
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DATUM: Category B design and detailing requirement

- SECTION: 3.6.2 LABEL: CBDDR  NUMBER: 3630
INGREDIENTS
Datum Label Number
Category A design and detailing regquirement CADDR 3620
Component design requirement CDR 3700
Category B openings requirement CBOR 3640
Category B foundation requirement CBFR - 7400
Category B wood requirement CBWR 9400
Category B steel requirement CBSR 10400
Category B concrete requirement CBCR 11400
Category B masonry requirement CBMR 12400
DECISION TAELE 1 E
3

1 Category A design and detailing requirement = satisfied . * Y

2 Component design requirement = satisfied * Y

3 Category B openings requirement = satisfied * Y

4  Category B foundation requirement = satisfied * Y

5 Category B wood requirement = satisfied * Y

6 Category B steel requirement = satisfied * Y

7 Category B concrete requirement = satisfied * Y

8 Category B masonry requirement = satisfied * Y

*

EER PR R B e e D A e e e R T D T T S T T T T

%
1 CBDDR = satisfied * X
2 CBDDR = violated * h4
%
COMMENTS :

1, Even though condition 2 refers to the design requirements of section 3.7, note that
datum 3700 does not include all of the design requirements of section 3.7 because the
text of this section (3.,6.2) excludes one portion of section 3.7.

138



DATUM: Category B openings requirement

SECTION: 3.6,2 (C) LABEL: CBROR NUMBER: 3640
INGREDIENTS
Datum Label Number
Openings present in shear walls, diaphragms, or plate elements 3645
Chords provided at edges of each opening 3650
Chords resist lecal stresses caused by opening 3655
Chords extend beyond opening to develop and distribute chord stress 3660
DECISION TABLE 1 2 E
*
1 Openings present in shear walls, diaphragms, or plate elements = true * N Y
2 Chords provided at edges of each opening = true * . X
3 {hords resist local stresses caused by opening = true * 4
4 Chords extend beyond opening to develop and distribute chord * . Y
stress = true *
%
oo o s ks o e R ok S o R R e e A R R R Rk R R Rk kR R R R R R R R Rk R R R AR KRR R R R Rk Ak
%
1 CBOR = satisfied * X X
2 CBOR = violated * X
* .
COMMENTS +
1, Condition 3 is a strength requirement; as such it may be redundant.
2. Condition 4 is a detailing requirement that may also be redundant because of the

strength requirement,
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DATUM: Category C design and detailing requirement

SECTION: 3.6.3 LABEL: CCDDR NUMBER: 3670
INGREDLENTS
Datum Label Number
Category B design and detailing requirement C3DDR 3630
Category C and D vertical motion requirement CCDVMR 3790
Category C foundation requirement CCFR 7500
Category C wood requirement CCWR 9500
Category C and D steel requirement CCDSR 10500
Category C and D concrete requirement . CCDCR 11500
Category C masonry requirement CCMR 12500
DECISION TABLE 1 E
: *
1 Category B design and detailing requirement = satisfied * Y
2 {Category C and D vertical wotion requirement = satisfied * Y
3 Category C foundation requirement = satisfied * Y
4 Category C wood requirement = satisfied * Y
5 Category C and D steel requirement = satisfied * Y
6 Category C and D concrete requirement = satisfied * Y
7 Category C masonry requirement = satisfied * Y
*
Rk gk o e KA R R o o ok ok ok ok ok ok ok o e e sk e e e e e o e e e e sk e e ek ok ok e e ek e R o s e e e ek ek e e ek ok
*
1 CCDDR = satisfied * X
2 CCDDR = violated * X
*
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DATUM: Category D design and detailing requirement

SECTION: 3.6.4 LABEL: CDDDR  NUMBER: 3680
INGREDIENTS
Datum Label Number
Category C design and detalling requirement CCDDR 3670
Category D foundation requirement CDFR 7600
Category D wood requirement CDWR 9600
Category C and D steel requirement CCDSR 10500
Category C and D concrete requirement CCDCR 11500
Category D masonry requirement CDMR 12600
DECISION TABLE 1 E
*
1 Category C design and detailing requirement = satisfied * Y
2 Category D foundation requirement = satisfied * Y
3 Category D wood requirement = gatisfied * Y
4 Category C and D steel requirement = satisfied * +
5 Category C and D concrete requirement = satisfied * +
6 Category D masonry requirement = satisfied * Y
*
dchd el dkkk ddok kR Aok R Rk gk Rk kAR Ak Aok g b Ak R Ak A ke d de e A do e de A R ek e e e
Lk
1L CDDDR = satisfied # X
2 CDDDR = violated * X
&
COMMENTS :

1. Condition 1 is not stated in the text. It was put in the table because it is consistent
with all other chapters to do so, It appears to be a simple omission,

2. Conditions 4 and 5 are implicitly determined by condition 1.
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DATUM: Component design requirement

SECTION: 3.7 LABEL: _CDR NUMBER: _ 3700

INGREDIENTS

Datum Label Number
Critical earthquake force direction requirement CEQFDR 3701
Discontinuity requirement DISR 3719
Redundancy requirement RR 3725
Interconnection requirement IR 3737
Concrete/masonry wall anchorage requirement CMWAR 3741
Nonstructural anchorage requirement NSAR 3747
Collector requirement CR 3752
Diaphragm requirement DIAPR 3755
Bearing wall requirement BWR 3770

DECLSION TABLE 1 E
%
1 Critical earthquake force direction requirement = satisfied * Y
2 Discontinuity requirement = satisfied * Y
3 Redundancy requirement = satisfied * Y
4 Interconnectien requirement = satisfied * Y
5 Concrete/masonry wall anchorage requirement = satisfied * Y
6 Nonstructural anchorage requirement = satisfied * Y
7 Collector requirement = satisfied * Y
8 Diaphragm requirement = satisfied * Y
9 Bearing wall requirement = satisfied * Y
*
HEKRERRKEEE KR ERRRRIERRRERARARAARRRRAA AR ARRRAAAI KRR ARAARARRRRRARRKRRKRAAR AR KR RAR AR KA LA XA
’ *
I CDR = satisfied * X
2 (DR = violated * X
*

COMMENTS :

I, Section 3.7 contains some provisions that are ingredients to the strength requirement
{datum 3120) and others that are ingredients to the design and detailing requirements
of section 3.6. The split between the two may seem arbitrary. This datum sums up those
provisions that are ingredients to the design and detailing requirements, with the
exception of section 3.7.12. This datum could well be called "Category B component
design requirement,” since that is where it is directly used,
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DATUM: Critical earthquake force direction requirement

SECTION: 3.7 and 3.7.2 LABEL:_ CEQFDR NUMBER: 3701
INGREDIENTS
Datum Label Number
Direction of seis force produces most critical effect in each comp 3715
Combination of orthogonal directions used for ceritical direction 3716
DECLSION TABLE 1 2 E
*
L Direction of seis force produces most critical effect in each comp = true * Y 4+
2 Combination of orthogonal directions used for eritical direction = true * N Y
*
e e o de s e e e e v o e o e ok sk e ek ook e ok e e e ek ke e e e e sk e sk e ok e e ks e R e sk kAot Rk kR Rk
*
1 CEQFDR = satisfied ¥ ¥ X
2 CEQFDR = violated * X
: *
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DATUM: Required strength

SECTION: 3.7 and 3,6.1 LABEL: RS NUMBER: 3702
INGREDIENTS
Datum . Label Number
Seismic performance category SPC 1490
Minimum Seismic force MFP 3731
Combined load effect QTOT 3704
DECISION TABLE 1 2 3
*
1 Seismic performance category = A * Y N N
2 Minimum seismic force > Combined load effect * . Y N
*
AR AR AR AR AR AR AR AR AR R AR R AR AR AR AR AR AR A AR AR AR R AR AR AR A AR A AR ERRRAS AR RARARAAAARRARAKARL
*
1 RS = Minimum seismic force * X X
2 RS = Combined load effect * X
*
COMMENTS :

1. The comparison in condition 2 which is used to develop rule 2 is the manifestaticn of
the minimum forces introduced in sectioms 3,7.5, 3.7.6 and 3.,7.7. 1t doesn't seem
particularly valid to compare a minimum seismic force to a total combined load, but
that is what those sections imply. It would appear to be more consistent to compare
the minimum to the seismic force before developing the combined load, as is domne for
diaphragms in section 3.7.9, for example.

2. The text of section 3.7 could also be read to require resistance to gravity lnads alone,

but that was assumed to be outside the scope of these provisions, as directed by
chapter 1,
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DATUM: Combined load effect

SECTION: 3.7.1, 3.7.12 LABEL: QTOT NUMBER: 3704
INGREDIENTS |
Datum Label Number
Seismic performance category . SPC 14590
Altered load combination used to satisfy vertical motion requirement 3796
Additive load combination XQADD 37065
Counteracting load combination QOPPOS 3713
Altered load combination for effects of vertical motion Qv 3767
DECISION TABLE 1 2 3

®

1 Seismic performance category = C or D * N Y ¥
Altered load combination used to satisfy vertical motion requirement = true * , N 'Y

*

PR R R e T e T T T e L e e L L S P e ]

1 QTOT = MAX{XQADD, QOPPOS]
2 QTOT = MAX[XQADD, QOPPOS, QV]

®

*®
E]
*

X X

COMMENTS :

]
1. The permissive "may" in section 3,7.12 is the reason that condition 2 and rule 2 appear

in this decision table.

DATUM: Additive load combination

SECTION: 3.7.1 LABEL: XQADD NUMBER: 3705
INGREDIENTS
Datum Label Number
Dead load effect YQD 3707
Live load effect YQL 3708
Snow load effect Qs 3710
Farthquake force effect QE 3706

FUNCTION:

LQADD = 1.2 YQD + 1.0 YQL + 1.0 YQS £ 1.0 QE
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DATUM: Earthquake force effect

SECTION: 3.7, 3.7.9, 3.7.10, 3.7.11 LABEL: QE NUMBER: 3706
INGREDTENTS
Datum Label Number
Critical earthquake load effect QCRIT 3711
Element of building (component) 2114
Minimum diaphragm seismic force effect XQDLAP 3765
Minimum bearing wall seismic force XQBW 3771
Type of seismic force effect 3786
Adjustment to overturning moment of inverted pendulum XAOMIP 3788
DECISION TABLE 1 2 3 4
EY
1 Element of building (component) = floor or roof diaphragm * N Y - -
2 Element of building (component) = bearing wall # N - ¥ -
3 Element of building (component) = column of an inverted pendulum and * N - - ¥
Type of seismic force effect = overturning moment *
%
KREKKRERERRKERRARRRRRRRERRRAR AR R R AR RRARRR TR RRRA TR TR TR KK R R KRR TR RRA SRRk ek kdededddk Rk
*
1 QE = QCRIT X
2 QE = MAX [QCRIT, XQDIAP] * X
3 QE = MAX [QCRIT, XQBW] # X
4 QE = QCRIT + XACMIP * p.4
*
COMMENTS :

1, The modified seismic force effects for diaphragms, bearing walls and inverted pendulums
are described in sections 3.7.9, 3.7.10, and 3.7.11.
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DATUM: Dead load effect

SECTION: 3.7.l LABEL: YQD NUMBER: 3707
INGREDIENTS
Datum Label Number
Dead load 2146
COMMENTS 3

l. Dead load is defined in chapter 2, so it was assumed that this definition is to be used

in determining the dead load effect.

DATUM: Live load effect

SECTION: 3.7.1 LABFL: _ YQL NUMBER: 3708
INGREDIENTS
Datum Label Number
Live load 2148
COMMENTS :

1. Live load is defined in chaprer 2, so it was assumed that this definition is to be used

in determining the live load effect.

DATUM: Snow load effect

SECTION: 3.7.1 LABEL: Y¥QS NUMBER:; 3710
INGREDIENTS
Datum Label Number
Effective snow load ESL 4230
COMMENTS :

1. The effective snow load is defined in chapter 4 (by way of reference to chapter 2),

so it was assumed that this definition is to be used in determining the snow load effect,
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DATUM: Critical earthquake load effect

SECTION: 3,7.2 LABEL: QCRIT NUMBER: 3711
INGREDIENTS
Datum Label Number
Combination of orthogonal directions used for critical direction 3716
Orthogonal combination earthquake force effect QORTHO 3717
Analyzed earthquake force effect QANAL 3560
DECISION TABLE 1 2
*
1 Combination of orthogonal directions used for critical direction = true * Y N
*

™~ o=

L.

R T e e b e e L e e R e e e e e e e S e S L R e T
*

QCRIT = QORTHO LI ¢
QCRIT = QANAL * X

*
COMMENTS :

The permissive "may” in section 3.7.2 is the reason for the choice in the manner of
determining the critical earthquake force effect,
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DATUM: Counteracting load combination

SECTION: 3.7.1 LABEL: _QOPPOS NUMBER:__ 3713
INGREDIENTS
Datum Label Number
Component behavior ‘ 3714
Dead load effect YQD 3707
Earthquake force effect QE 3706
DECISION TABLE 1 2
%
1 Component behavior = brittle * N Y
*
R L T T e T T e P L P P DL T e
*
1 QOPPQS = 0.8 YQD % 1.0 QE * X
2 QOPPOS = 0.5 YQD * 1.0 QE * X
*
COMMENTS =
1. Components with brittle behavior specifically include steel columns that have splices

with partial penetration welds and unreinforced masonry components, Otherwise, brittle
behavior is not clearly defined.

DATUM: Crthegonal combination earthquake force effect

SECTION: 3.7.2 LABEL: QORTHO NUMBER: 3717
INGREDIENTS
Datum Label Number
Analyzed earthquake force effect QANAL 3560
DECISION TABLE 1 2
. *
1 QANAL (1) + 0.3 QaNAL (2) 2 0,3 QANAL (1) + QANAL (2) * Y N
: *
ek ok ek o o o ok ke ks sl ok e e ko o ok ke o o oo s e e e o o o e ol e el ok o ke ke ket ko ook sk o ek e ok o ok e e e e sk e
%
1 QORTHO = QANAL (1) + 0.3 QANAL (2) * X
2 QORTHO = 0.3 QANAL (1) + QANAL (2) * X
*
COMMENTS :
1. Subscripts (1) and (2) refer to two orthogonal axes about which QANAL is determined.
2. This decision table is written in vector notation, which seems to be the correct

interpretation of the text, although other interpretations are possible,
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DATUM: Discontinuity requirement

SECTION: 3.7.3 LABEL: DISR NUMBER: 3719
INGREDIENTS
Datum Label Number
Story strength ratio : YSSR 3720
Design considers potential effect of strength ratio 3722
Strengths adjusted to compensate for strength ratio 3723
DECISTON TABLE 1 2 E
*
1 8tory strength ratio in any story is significantly less than that for the * N Y
story above *
2 Design considers potential effects of strength ratio = true * X
3 Strengths adjusted to compensate for strength ratio = true * . Y
*
FeRA AR RR AR AR R AR A AR AR AR AR AR A AR R SRR R SRR ARR RN A AR AR RRAAIRARARASARR IR RRACAT S AT RR
*
1 DISR = satisfied * X X
2 DISR = violated % X
*
COMMENTS :
1, Condition 1 will be difficult to evaluate because of the word "significantly”.
2. No direction is given for how the strengths should be adjusted in condition 3.
DATUM: 8Story strength ratio
SECTION: 3.7.3 LABEL: YSSK NUMBER: 3720
INGREDIENTS
Datum Label Number
Required strength RS 3702
Member strength YMS 3125
Connection strength YCS 3130
COMMENTS p

The story strength ratio is the ratio of the strength provided to the strength required
for a given story. It is not clear if this should be taken as the lowest such ratio

for all the components in a glven story, or if some other method should be used.
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DATUM: Redundancy requirement

SECTION: 3.7.4 LABEL: RR NUMBER: 3725
INGREDIENTS
Datum Label Number
Stability of building endangered by failure of single component 3720
Design considers potentially adverse effect of instability 3728
Building modified to mitigate effects of component failure 3729
DECISION TABLE 1l 2 E
%
1 Stability of building endangered by failure of single component = true * N Y
2 Design considers potentially adverse effect of instability = true * 4
3 Building modified to mitigate effects of component failure = true * 4
*
AAKKERKAKERRRRRAXARRRAARARRRRAKKARARRERARRRRRRRAARARRBRRARRAARLAAARAR AT Addedddeshdeseded fede ek
*
1 RR = satisfied % X X
2 RR = violated * X
&
COMMENTS @
1. All of the conditions in this table are of a qualitative nature,
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DATUM: Minimum seismiec force

SECTION: 3,7.5, 3.7.6, and 3.7.7 LABEL: MFP NUMBER: 3731
INGREDIENTS
Datum . Label Number
Element of building {component) 2114
Effective peak velocity-related acceleration EPV 1415
Weight of smaller portion of building YWSP 3732
Beam, girder, or truss reaction . YBGTR 3734
Effect of nonstructural seismic force YQFP 3749
DECISION TABLE 1 2 3 4 5
*
1 Element of building = seismic tie between any two portions of the * ¥ - - - N
bullding *
2 Element of building = any beam, girder, or truss support ¥ - Y - - N
3 Element of building = any concrete wall or masonry wall * - - ¥ - N
4 Element of building = anchorage for any nonstructural component # - - - ¥ N
covered in chapter 8 *
%
AR R AR AR AR RARAAA I AR AR A AR AAAK AR AR A AR AR R AR RRRAA A AR AR AR AL AR ERR I AR ARRRRARX AR RR AR T hAA
*
1 MFP = MAX [EPV/3, 0.05] * YWSP # X
2 MFP = 5% of Beam, girder, or truss reaction (horizontally) * X
3 MFP = 1000 EPV (pounds per foot) at each connected floor and roof * X
4 MFP = Effect of nomstructural seismic force * X
5 MrP =0 * X
%
COMMENTS ¢

1, Action 5 is assumed,
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DATUM: Weight of smaller portion of building

SECTION: 3,7.5 LABEL: YWSP NUMBER: 3732
INGREDIENTS
Datum Label Number
Total gravity weight of building W 4215
COMMENTS :

1. It is assumed that the weight of the smaller portion of the building should be evaluated
in the same manner as specified for the total weight in chapter 4,

DATUM: Beam, girder, or truss reaction

SECTION: 3.7.5 LABEL: YBGTR  NUMBER:__ 3734

INGREDIENTS

Datum Label Number
Dead load effect QD 3707
Live load effect YQL 3708
FUNCTION:

YBGTR = YQD + YOQL
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DATUM: TInterconnection reguirement

SECTLON:  3.7.5

LABEL:

IR NUMBER: 3737

INGREDIENTS
Datum Label Number
All parts of the building are interconnected 3740
DECISION TABLE 1 2
*
1 All parts of the building are interconnected = true * Y N
*
ek e ok ok e ok o e o e e e e s e e e ok okl ke R o ke ot o e o e e ks ke e o e o e e s o ke o e o e o e e e s e e ok e ke ok
*
1 IR = satisfied * X
2 IR = violated * X
*

COMMENTS ¢

1. Note that this requirement is related to the load path requirement (datum 3145}, but

it does not duplicate it. This requirement is intended to cover elements and connections

that are not on the "designed load path.”

2. The text is somewhat unclear in that “each part ... interconnected” could mean that
each part should be connected to ome other part or to all other parts.
3., The text of section 3,7.5 contains a somewhat awkward combination of minimum force

requirements and this design requirement.
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DATUM: Concrete/masonry wall anchorage requirement

SECTION: 3,7.6 LABEL: CMWAR NUMBER: 3741
INGREDIENTS
Datum Label Number
Direct connection provided between each conc/mas wall and ea floor/roof 3743
Spacing of wall anchorage connectors 3744
Wall designed to resist bending between conmectors 3746
DECLSION TABLE 1 2 E
®
1 Direct connection provided between each concrete/masonry wall * Y ¥
and each floor/roof = true ®
2 Spacing of wall anchorage connectors > 4 feet * N Y
3 Wall designed to resist bending between connectors = true * . 4
*
AEERRRKIAAREERRRRIAAAAARRERRAR AR AR AR AR AR ERAR A AR AR RARRRE R AR RRRARARARRRRARRAARARARRAREAAR
£y
1 CMWAR = satisfied % X X
2 CMWAR = violated * X
*
COMMENTS :
1. The text of section 3.7.6 contains a somewhat awkward combination of a minimum seismic

force and this design requirement,
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DATUM: WNonstructural anchorage requirement

SECTION: 3.7,7 LABEL: NSAR NUMBER: 3747
INGREDIENTS
Datum : Label Number
Effect of nonstructural seismic force YQFP 3749
Anchorage provided for nonstructural component 3750
DECISION TABLE 1 2 3
*
1 Effect of nonstructural seismic force = 0 * ¥ N N
2 Anchorage provided for nonstructural component = true * . Y N
*
T S e R
: %
1 NSAR = satisfied * X X
2 NSAR = violated * X
- S
COMMENTS =
1. Note that this applies to all buildings, and thus even category A buildings will
require a seismic analysis of some nonstructural components in accordance with
Chapter 8.
DATUM: Effect of nonstructural seismic force
SECTION: 3.7.7 LABEL: YQFP NUMBER: 3749
INGREDIENTS
Datum Label Number
Nonstructural seismic force FP 8115
COMMENTS :
1. The effect of the non structural seismic force is a function of the force itself

plus geometric factors.
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DATUM: Collector requirement

SECTION: 3.7.8 LABEL: CR NUMBER: 3752
INGREDIENTS
Datum Label Number
Collector elements provided 3753
DECLSION TABLE ) 1 2
*
1 Collector elements provided to transfer seismic forces from origin to * Y N
resistance = true *

*
e e ok v e e e ok e e s o o e ok vl s e el de v e e ok s e e st sl ke e e e e et sk ik s e e st b ke e e e s de ok st e s s e b ek e e b ek ke ok
*

-

CR = satisfied
2 CR

* X
violated * X
*

I

COMMENTS :

1. This requirement seems to be redundant when considering the load path requirement,
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DATUM: Diaphragm requirement

SECTION: 3,7.9 LABEL: DIAPR NUMBER: 3755
INGREDIENTS
Datum Label Number
Deflection in plane of diaphragm 3756
Permissible deflection of elements attached to diaphragm 3758
Diaphragm design provides for both shear and bending stress 3761
Diaphragm provides anchorage for seismic wall forces 3762
Ties or struts provided to distribute seismic wall forces ‘ 3764
DECLSION TABLE 1 2 E
*
1 Deflection in plate of diaphragm £ Permissible deflection of elements * I Y
attached to diaphragm *
2 Diaphragm design provides for both shear and bending stress = true * Y Y
3 Diaphragm provides anchorage for seismic wall forces = true * N Y
4 Ties or struts provided to distribute seismic wall forces = true % . Y
*
o e Sede e e s o Ao s dede e e ek e e o e e e ook ek el e s o ek S oo e R o s e e e e e de s o e sl de s e ko e e
. ®
1 DIAPR = satisfied ¥ X X
2 DIAPR = violated * X
*
COMMENTS :

1. The text of section 3.4.1 indicates that the classification of the plan configuration
will be used "For purposes of determining diaphragm component forces ..." It seems
that this section would be an appropriate place to make use of such a classification,
but no such reference is included in section 3.7.9 (also see comment 2 on datum 3410).

2. Permissible deflection is defined as that which allows all attached cowmponents to
retain structural integrity and support.

158



DATUM: Minimum diaphragm seismic force effect

SECTION: 3.7.9 LABEL: XQDIAP NUMBER: 3765
INGREDIENTS
Datum Label Number
Effective peak velocity-related acceleration EPV 1415
Welght of diaphragm and attached components YWD 3767
Portion of story shear transferred by the diaphragm VX 3768
FUNCTION:

XQDI1AP = 0.5 (EPA)Y(YMD) + ¥YVX

DATUM: Weight of diaphragm and attached components

SECTION: 13.7.9 LABEL: YWD NUMBER: 3767
INGREDIENTS
Datum Label Number
Totél gravity welght of building W 4215
COMMENTS :

1, It was assumed that the weight of the diaphragm should be evaluated following the same
provisions that are used to determine the total gravity weight of the building,

DATUM: Portion of story shear transferred by the diaphragm

SECTION: 3.7.9 LABEL: YVX NUMBER: 3768
INGREDIENTS
Datum Label Number
Story shear force effect YQVX 4420
COMMENT :

1. The portion of the story shear transferred by the diaphragm can be determined as the
story shear effects are determined from the distribution of the story shear,
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DATUM: Bearing wall requirement

SECTION: 3.7.10 LABEL: BWR NUMBER: 3770
INGREDLENTS
Datum Label Number
Combined load effect on wall connections YQBWC 3780
Element of building (component) 2114
Connection strength YCS 3130
Ductility 3776
Rotation capacity 3777
DECISTON TABLE L 2 3
*
Element of building = connection between wall elements or * N ¥ ¥
Element of building = connection from wall to supporting framework *
Connection strength > Combined load effect on wall connections or * « ¥ N
Ductility > Combined load effect on wall connections or *
Rotation capacity > Combined load effect on wall connections *
*
AERKAKEIKRIAARRAKARRRRRAERL S SRRKRRRAKRRZRRRRRAKKER T AR IR IR R RRAARRARRTA IR AT IR Rk oAk kR R*
*
BWR = satisfied * X X
BWR = violated * X
*
COMMENTS ¢

The full meaning of condition 2 does not appear to be ¢lear,
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DATUM: Minimum bearing wall seismic force

SECTION: 3,7,10 LAREL: XQBW NUMBER: 3771
INGREDIENTS
Datum Label Number
Effective peak velocity-related acceleration EPV 1415
Weight of component (We) 2273
FUNCTION:

XQBW = MAX [EPV (WC), 0.10 WC]
COMMENTS :

l. The weight of the component is apparently the self weight of the bearing wall.

DATUM: Combined load effect on wall connections

SECTION: 3.7.10 LABEL: YQBWC NUMBER:_ 3780

INGREDIENTS

Datum Label umber
Thermal changes effect 3783
Shrinkage effect 3782
Settlement effect 3785
Earthquake force effect QE 3706
COMMENTS :

1. The text lists the above ingredients, but does not indicate how they are to be combined.
The most conventional assumption would simply be to use the sum of them.
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DATUM: Adjustwent to overturning moment of inverted pendulum

SECTION: 3.7.11 LABEL: XAOMIP NUMBER: 3788
INGREDIENTS
Datum Label Number
ELF Qverturning moment at level X ELFOMX 4520
Total height (1) 2227
Height to polint along inverted pendulum (h) 3789
FUNCTION:
XAOMIP = ELFOMX D
2H
DATUM: Category C and D vertical motion requirement
SECTION: 3.7.12 . LABEL: CCDVMR NUMBER: 3790

—

—

INGREDIENTS

Datum

Label Number

Member position

Member support

Member is prestressed

Vertical motions considered in determination of EQ effect

Altered load combination used to satisfy vertical motion requirement

3791
3792
3794
3795
3796

DECISION TABLE

%
Member position = horizontal *
Member support = cantilever or *
Member is prestressed = true *
Vertical motions considered in determination of EQ effect = true %
Altered load combination used to satisfy vertical motion *
requirement = true *
%

AERRLARRRAKEAAXRRAARERARAARERRARAIARAEARRARNAEARAARARRAAARRRARRARRERRRARI AR AR LA RAR R A RAR A KA A,
*
CCOVMR = satisfied *
CCDVMR = violated *
*

N Y Y ¥
. N Y ¥
¢« +« Y N
R 4

X X X X
X

COMMENTS :

Condition 4 and rule 4 occur because of the permissive "may"” in section 3.,7,12,
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DATUM: Altered load combination for effects of vertical motion
SECTION: 3.7.12 LABEL: QV NUMBER: 3797

INGREDIENTS

Datum Label Number

Member position 3791

Member support 3792

Member is prestressed 3794

Earthquake force effect QE 3706

Dead lcad effect YQD 3707

DECTISTON TABLE 1 2
*

{Member position = horizontal) * + +

Member support = cantilever * ¥ N

(Member is prestressed = true) * .+
*

e Fede e e e e e ok ek o o s s ek ok s o e e ok s e e e e ke s o e o e oo o o e e o e sk ke ok ok e s S e e e o s e e sk
*

QV = =0.2 YQD * X

QV = 0.5 ¥QD % 1,0 QE % X
*

COMMENTS +

Conditions 1 and 3 are known implicitly because this table is only called for in
(See datums 3790 and 3704.)

situations in which the condition values are as shown.
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DATUM: Separation requirement

SECTION: 3.8 LABEL: SEPR NUMBER: 3810
INGREDIENTS
Datum Label Number
Separation between adjacent portions of buildings 3820
Separation required to avoid damaging contact YSEPR 3330
Adjacent portions of building act as an integral unit in EQ 3840
DECISION TABLE 1 2 3
*
1 Separation between adjacent portions of buildings > Separation required * Y N N
to avoid damaging contact Tk
2 Adjacent portions of building act as an integral unit to in EQ = true * . ¥ N
*
T T LTI T ey T T e e T E L
*
1 SEPR = satisfied * X X
2 SEPR = violated * X
*
COMMENTS :
1. The provisions refer to portions of a building, but not to adjacent (but separate)

buildings.

DATUM: Separation required to avoid damaging contact

SECTION: 3.8 LABEL: YSEPR  NUMBER: 3830
INGREDIENTS
Datum Label Number
Deflection at story X DEFLX 4610
COMMENTS :

1. The text refers to the story deflection and to damaging contact, but does not give

guidance as to whether the required separation might be less than the sum of the
applicable deflections.
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DATUM: Drift limit

SECTION: 3.8 LABEL: DL NUMBER: 3850
INGREDIENTS
Datum Label Number
Design story drift DRIFT 4660
Allowable story drift ASD 3860
DECISTION TABLE ' 1 2
%
1 Design story drift £ allowable story drift for each story * ¥ N
*
Sedededod e Sk ok A s e Bk ook ek e e ek ek s ek ek ok ok ek e dek sk ko ek Aok s sk e ok ok e desk de o de ek ke e e ok
*
1 DL = satisfied * X
2 DL = violated * X
. ®
COMMENTS :

Section 3.8 refers to both sections 4.6 and 5.8 for the design story drift, however, the
drift value of section 5.8 is not checked for P-delta effects, so this table shows a
reference only to the final design drift, which applies to both ELF and Modal analyses.

165




DATUM: Allowable story drift

SECTION: 3.8 LABEL: ASD NUMBER: 3860
INGREDIENTS
Datum Label Number
Seismic hazard exposure group SHEG 1430
Number of levels (stories) 2243
Building contains brittle finishes 3870
Story height below level X 2228

DECISION TABLE 1 2 3 4
*
1 Seismic hazard exXposure group = III * Y - N N
2 Seismic hazard exposure group = LI * - N N
3 (Seismic hazard exposure group = 1) * - - + +
4 Number of levels (stories) £ 3 and * . « N ¥
Building contains brittle finishes = false *
%
RERAERKARIAAERAAARRERAR AR ARARA AR EARXARRRARRAARRAARA R R R RAERR A XA RARAARRARR LR KRR AR AR AR T AR AR KX
. * :
1 ASD = 0,10 Stery height below level X * X
2 ASD = 0,15 Story height below level X * X X
3 ASD = 0.20 Story height below level X * X
*
COMMENTS :

1. Brittle finishes are not defined.
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DATUM: Equivalent lateral force analysis requirement

SECTION: Chapter 4 LABEL: ELFAR NUMBER: 4001
LNGREDIENTS
Datum Label Number
Seismic load analysis used 3520
Specified ELF analysis procedures followed 4002
Overturning moment requirement OMR 4560
DECISION TABLE 1 2 E
*
1 Seismic load analysis used = level 2 (ELF) * N ¥
2 Specified ELF analysis procedures followed = true * . 4
3 Overturning moment requirement = satisfied * . X
*
AERKAXRFARRAKKRRAZEAKRERRARRRARREIRRAIEARARIKRRARKARRARRA KRR A RRRARRAAARKKARAARAARR AL AELR
*
1 ELFAR = satisfied * X X
2 ELFAR = violated * X
%
COMMENTS :

1. This datum does not reference all of the provisions in chapter 4. Most of chapter 4
deals with the evaluation of the earthquake force effect, What this datum does is
to require that the procedures given for evaluation of the earthguake force effect
be followed and to bring in the only other provision in chapter 4 that does not feed
into the earthquake force effect, This datum is in turn referenced in chapter 1,
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DATUM: Earthquake load effect from ELF/Modal analysis

SECTION: Chapters 3, 4, and 5 LABEL: QELFMD  NUMBER: 4010
INGREDIENTS
Datum Label Number
Story shear force effect YQVX 4420
Torsional moment effect YQTM 4450
Overturning moment effect ZQ0M 4510
Stability coefficient XTHETA 4640
Increase in force effects from second order effects YQ20RD 4665
DECISION TABLE 1l 2
‘ %
1 Stability coefficient > 0.10 * Y N
#
Srkkdohddokh AR AR ARIARKAARERARKAR AR ARFAAARRARARRARAKXRR AR AR AR AR AR AT ARARARRARSARARALARAXAE
*
1 QELFMD = YQVX + YQIM +ZQOM * X
2 QELFMD = YQUX + YQTM + ZQOM + YQ20RD * X
N
COMMENTS :

1, The actions in this table are implied by the wording of chapters 3, 4, and 5 that is
used to refer to earthguake force effects, The condition comes specifically from
section 4,6,

2. Note that the reason chapter 5 {Modal analysis) is brought into the title of this datum
is that chapter 5 makes reference to the procedures in chapter 4 for determining forces
and effects once the design values are determined. Chapter 4 does not contain a forward
cross—-reference.
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DATUM: Seismic base shear

SECTION: 4.2 and 4,2,1 LABEL: V NUMBER: 4205
INGREDIENTS
Datum Label Number
Designer wishes to use soil structure interaction 3280
ELF seismic base shear without soill structure interaction XVELF 4208
ELF base shear modified by soil structure interactiom VELFSS 6200
DECISION TABLE 1 2
*
1 Designer wishes to use soil structure interaction = true * N ¥
*
KEERKEERKELRRRRRRAAERRRRAKEKEKRARRRALRERRKEELRERRRAAKARRRARR I K ARRHARERRRRAKAAAARRRARE S d ke
*
1 V = ELT seismic base shear without soil structure interaction * X
2 V = ELF base shear modified by soil structure interaction * X
*
DATUM: ELF seismic base shear without soil structure interaction
SECTION: 4.2 LABEL: XVELF NUMBER: 4208
INGREDIENTS
Datum Label Number
Seismic design coefficient cs 4210
Total gravity weight of bullding W 4215

FUNCTION:

XVELF = {CS)(W)
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DATUM: Seismic design coefficient

SECTION: 4.2, 4.,2,1 LABEL: (S NUMBER: 4210
LNGREDIENTS
Datum Label Number
Effective peak acceleration EPA 1405
Effective peak velocity-related acceleration EPV 1415
Soil profile type SPT 3210
Seismic soil coefficient 55C 3220
Building period calculated 4235
Building period T 4240
Response modification factor R 3354
DECISION TABLE 1 2 3 4 5 6
*
1 Building period calculated = true * N NN Y Y Y
2 Effective peak acceleration 2z 0,30 * N Y Y N Y ¥
3 Soil profile type = §3 * . N Y . N ¥
*®
EREXXAARRRFFAFRARSRARALARAARRLLFALRRRRFFH AR RRARASAR A AR KA Ko d e ssesh e desk ook S deok o de sk oo e sk e e s ek
*
1 €5 = 2,5 EPA/R * X X
2 €S = 2.0 EPA/R * X
3 €8 = MIN [2,5 EPA/R, 1.2 EPV(SSC)/R(T)%‘/B] %* X X
4 ¢S = MIN {2.0 EPA/R, 1.2 EPV(SSC)/R(T) /3] * X
*
COMMENTS :
1. Even if the period is not calculated for determination of CS, it apparently is needed

‘later. (See datum 4330.)
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DATUM: Total gravity weight of building

SECTION: 4.2 LABEL: W NUMBER: 4215
INGREDLENTS
Datum Label Number
Building use 1270
Dead load 2146
Live load 2148
Effective snow load ESL 4230
DECISTON TABLE 1 2
*
1 Building use = storage or warehouse * N ¥
*
AEEARRRKRRRRRAAAKERRAKAAEAARRRRARARRRRRRRAH AR RRRARAASAAARRARRRRRAARRRAARRRKA KKK RRRARR AL
*
1 W = Dead load + Effective snow load * X
2 W = Dead load + Effective snow load + 25% Live load (on floors) * X
*
DATUM: Effective snow load
SECTION: 4.2, 2.1 LABEL: ESL NUMBER: 4230
INGREDILENTS
Datum . Label Number
Basic snow load 2151
Conditions warrant reduction of snow load 2152
Reduction of snow load approved by regulatory agency 2153
Snow load reduction coefficient 2154
DECISION TABLE 1 E
*
|  Conditions warrant reduction of snow load = true * Y
2 Reduction of snow load approved by regulatory agency = true * Y
3 Snow load reduction coefficient 2 0,20 * Y
*
2 ek o e e sl e e e e R e o s e o ot ok o s o e e e o sl e e ok oo s s s sk s e e e e s e e s v e e e sl kv s ok e e e e e dedede e
%
1 ESL = (Snow load reduction coefficient)(Basic snow load) * X
2 ESL = 70% of Basic snow load * X
%
COMMENTS ¢

1. The effective snow load is completely defined in chapter 2. The datum was assigned to
chapter 4 because section 4,2 is the location where the most clear reference to the
definition of chapter 2 is made.
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DATUM: Building period

SECTION: 4.2.2 LABEL: T NUMBER: 4240
INGREDIENTS
Datum Label Number
Fundamental building period calculated by designer 4245
Calculated fundamental building period XTF 4250
Approximate building period TA 4255
DECLSION TABLE 1 2 3
*
1 Fundamental building period calculated by designer = true * N Y ¥
Calculated fundamental building period > 1.2 (Approximate building * . N ¥
period) ' %
%
fedededede ARk kAR FRRARFAAFARAARAAARARSRRAAR RS AR KRR A AR RRRARARRARRRRARARRARRARA DR AR RAR AR AR AR ESS
*
1 T=TA * X
2 T =YTF * X
3 T=1.2TA * X
*
DATUM: Calculated fundamental building period
SECTION: 4.2.2 LABEL: YTF NUMBER: 4250
INGREDIENTS
Datum Label Number
Period calculated using established methods 4251
Properties of SRS in direction being analyzed 4252
Building assumed to be fixed at base 4253
COMMENTS :

1. It might be possible to develop two datums here: one would be a decision table using
the first and third ingredients as conditions, the result of which would be a require-
ment for the procedure of calculating the periocd; the other would be the datum for the
period itself which would only depend on the second ingredient, That did not seem to
be the intent of the text, however.
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DATUM: Approximate building period

SECTLON: 4.2,2 LABEL: TA NUMBER: 4255
INGREDIENTS i
Datum Label Number f
|
Seismic resisting system : 3309
SRS enclosed or adjoined by more rigid elements 3384 |
Coefficient for approximate period CT 4260
Total height (H) 2227 !
Overall length of bldg at base parallel to seismic force (L) 2235
DECISION TABLE 1 2 !
* |
|
1 Seismic resisting system = moment frame and * Y N
SRS enclosed or adjoined by more rigid elements = false *
*
REFRKAHFRAKRARR KRR KRR TR A AR e TR R ol e ool sk e o e sk ok e s s sk s s desk e sk de s e sk
*
1 TA = (cT)(m)3/4 % X
2 TA=0,05H/V1L * X
E3
COMMENTS :
1. The wording "For moment resisting structures where the frames ,,.” was assumed to be

equivalent to saying that the seismic resisting system is a moment frame.

,

DATUM: Coefficient for approximate period

SECTION: 4.2.2 LABEL: CT NUMBER: 4260
INGREDIENTS
Datum Label Number
Frame material 3333 i

—

2

DECISION TABLE 1 2
&

Frame material = steel * I N

(Frame material = reinforced concrete) * - +

*
AR R A AR A AR AR R R A AR A A A A R R R R R AR A AR AR A AR AR A AR A R R R AR AR AR AR KRR AR AR AR A AR A AAR AR AR ERR XA AN RARE

%
CT = 0,035 * X
CT = 0,025 * X
: *
COMMENTS :

Chapter 3 effectively limits frame materials to steel or reinforced concrete,
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DATUM: Seismic story force

SECTION: 4,3 LABEL:; XFX NUMBER: 4310
INGREDIENTS
Datum » Label Number
Seismic base shear v 4205
Vertical distribution factor XCVX 4320
FUNCTION:

XFX = (V) (XCVX) for each level X.

DATUM: Vertical distribution factor

SECTION: 4.3 LABEL: XQVX NUMBER: 4320
INGREDIENTS
Datum Label Number .
Total weight at level X - WX 4340
Height to level X (HX) 2226
Vertical distribution exponent X 4330
Number of levels (stories) () 2243
FUNCTION:

(g ()
XCVX = B for each level, X

¥ Crux (e OK
i=1
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DATUM: Vertical distribution exponent

SECTION: 4.3 LABEL: K NUMBER: 4330
INGREDIENTS
Datum Label Number
Building period T 4240
Interpolation used for vertical distribution exponent 4360
DECISION TABLE 1 2 3 4
%
1 Building period £ 0,5 seconds * Y - N N
2 Building period 2 2.5 seconds * - Y N N
3 Interpclation used for vertical distribution exponent = true * . .« N ¥
%
et e e de ek o g e sk e S s R Aot At R A e e R A A R R R R AR R AR R AR AR AR ARk de s dodeddok oo ek et St A ek e ek
%
1 K=1 & X
2 K=2 * X X
3 K= 1+ (T~ 0.5)/2 * X
*
COMMENTS :
I. Note that no provision is given for K 1f the building period is not calculated.
DATUM: Total weight at level X
SECTION: 4.3 LABEL: YWX NUMBER : 4340
INGREDIENTS
Datum Label Number
Total gravity weight of building W 4215
COMMENT :
1. The determination of the weight at any level is to be made in the same fashion as the

determination of the total weight.
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DATUM: Seismic story shear

SECTION: 4,4 LABEL: VX NUMBER: 4410
INGREDIENTS
Datum Label Number
Seilsmic load analysis used 3520
Number of levels (stories) (N) 2243
Seismic story force XFX 4310
Story shear design value VXDV 5820
Earthquake force effect from more rigorous analysis 3550
DECISION TABLE 1 2 3
*
1 Seismic load analysis used = level 2 (ELF) % Y - N
2 Seismic load analysis used = level 3 (Modal) * - ¥ N
*
EERRRRERKAAR AR AR I IR R IR ERA AR A AR R ARRAAR K AR KRR AR IR KRR KA RR AR AR KRR RXKRRFARARKAXAAAR A XX RAA
%
N *
1 VK= IXFX (for each level X) * X
i=X *
2 VX = VXDV (for each level X) * X
3 VX = Barthquake force effect from more rigorous analysis * X
*

COMMENTS :

1. Chapter 5 makes reference to use of the procedures of chapter 4 for determining forces
and effects from the design values from modal analysis, Therefore the values of modal

. analysis are brought into this section.

2, This datum is referenced from chapter 3 in a context that would not preclude the use

of any analysis. Therefore the rule and action dealing with a more rigorous analysis

was added to this table, even though no such possiblity is mentioned in this section.
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DATUM: Story shear force effect

SECTION: 4.4 LABEL:_ YQVX NUMBER: 4420
INGREDIENTS
Datum Label Number
Seismic story shear VX 4410
Stiffness of vertical components 4430
Stiffness of diaphragm 4440
COMMENTS ¢

1. The text says that the story shear "...shall be distributed...with due consideration

given to the relative stiffnesses of the vertical components and the diaphragm,”

The text of section 3.4.1 makes reference to the use of the classification of plan
configuration for determining diaphragm component forces. Section 4.4 seems like a
possible place for such a use to be made, but it is not. Alsoc see comment 2 on datum
3410 and comment 1 on datum 3755.

DATUM: Torsional moment effect

SECTION: 4.4 LABEL: YQIM NUMBER: 4450
INGREDIENTS
Datum Label Number
Torsional moment XT™M 4460
Stiffness of vertical components 4430
Stiffness of diaphragm . 4440
COMMENTS 2

1.

See both comments on datum 4420, above.
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DATUM: Torsional moment

SECTION: 4.4 LABEL: XTM NUMBER: 4460
INGREDIENTS
Datum Label Number

Seismic story shear
Hecentricity between center of mass and center of stiffness
Accidental torsional moment

VX 4410
(E) 4470
XIMA 4430

FUNCTION:

XIM = (VX)(E) + XMTA (at each level X)

DATUM: Accidental torsional moment

SECTION: 4,4 LABEL: XTMA NIUMBER: 4480
INGREDIENTS
Datum Label Number

Seismic story shear
Length of building perpendicular to seismic force

VX 4410
)] 4490

FONCTION:

XIMA = 0.05 (VX)(D) (at each level X)
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DATUM: Overturning moment effect

SECTION: 4.5 LABEL: ZQOM NUMBER: 4510
INGREDIENTS
Datum Lahbel Number
Overturning moment at level X oMxX 4515
Seismic story shear VX 4419
Story shear force effect ¥QVX 4420
COMMENTS :

1. The text requires that "the increment of overturning moment in the story under consider-

ation shall be distributed ... in the same proportion ... as the horizontal shears.”
Thus, this would suggest a simple ratio of the appropriate ingredients listed above.
The apparent reason for determining the overturning moment effects in such a fashion is
that the overturning moments may not be statically compatible with the story forces

and thus one could not determine the overturning moment effects directly from the
lateral forces on an element., It appears that the suggested procedure leads to erro-
neous and possibly unconservative results in buildings wirh vertical resisting walls or
frames that terminate at intermediate heights., It also appears that it would be more
consistent to calculate the overturning moment effects in an element by first using

the static lateral forces, then distributing the effects to the various components, and
lastly applying the reduction factor based upon the number of stories (for the ELF
method) or upon the difference between the design overturning moment and the static
moment from the design forces {(for the modal method). This problem should be studied
further; it is not within the domain of the analytical procedures used in this study.
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DATUM: Overturning moment at level X

SECTION: 4.5 LABEL: OMX NUMBER: 4515
INGREDIENTS
Datum Label Number
Seismic load analysis used 3520
ELF overturning moment at level X . ELFOMX 4520
OQverturning moment design value MOMX 591¢
Earthquake force effect from more rigorous analysis 3550
DECISION TABLE | 1 2 3

*

1 Seismic load analysis used = level 2 (ELF) * Y - N

Seismic load analysis used = level 3 (Modal) * - ¥ N

*
EERKAKARAAEER LRI ARKLAKEXRREA AR AR AR AARAKRRA IR AL KL RK AL IR AKRIERX R AR IR ARRRERAR KRR LRI Ak hhhh
*

1 OMX = ELF overturning moment at level X * X
2 OMX = Overturning moment design value * X
3 OMX = Earthquake force effect from more rigorous analysis * X
*
COMMENT

1. See the comments on datum 4410,
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DATUM: ELF overturning moment at level X

SECTION: 4,5 LABEL: ELFOMX NUMBER: 4520
INGREDIENTS
Datum Label Number
Number of the level X ) 2275
Structure is characterized as an inverted pendulum 3312
Overturning moment reduction factor KAPPA 4530
Seismic story force XFX 4310
Height to level X (h) 2226
Number of levels (stories) {N) 2243
DECISION TABLE 1 2 3
*
1 X =0 (at foundation—soil interface) * N Y ¥
2 Structure is characterized as an inverted pendulum = true * . ¥ N
*
Kok kA RRARRKRAEERARKRKRRKKRARARAAARAEATRRRLRERRRAAXEARIARAAERARARERRAR AR RRAAARARARRRIRNKR
N *
= - *
1 ELFOMX KAPPA.EXXFXi(hi hy) * X X
N *
2 EBLFOMX = 0.75 I XFXi(hi) * X
i=x *
*
COMMENTS :
1. Note that sectionm 3.7.11 modifies the overturning moment for inverted pendulums.

(See datum 3788,)
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DATUM: ELF overturning moment at foundation without reduction

SECTION: 4.5 LABEL: XOMO NUMBER: 4522

INGREDIENTS
Datum Label Number
Overturning moment reduction factor KAPPA 4530
Seismiec story force XFX 4310
Number of the level X (x) 2275
Height to level X (h) ) 2226
Number of levels (stories) (M) 2243
FUNCTION:

N

XOMO = KAPPA 3 (XFXi)(hi)
i=x

COMMENT :

1. This value is used in chapter 6 to calculate the modified deflections when considering
soil structure interactiomn.

DATUM: Overturning moment reductien factor

SECTION: 4,5 LABEL: KAPPA NUMBER: 4530
INGREDIENTS
Datum Label Number
Number of levels (stories) (N) 2243
Number of the level X (X} 2275
DECISION TABLE 1 2 3
%
1 8-Xg10 * Y - X
2 N-X 220 * - Y N
%
AXARRRRRARANARRARARARFARARRXRARAS AR ARARFFHAARRIEAAF I oo e si sk o o e el deoe s e s e o el e e ool el e e e e
%
1 KAPPA = 1,0 * X
2 KAPPA = (0.8 * X
3 KAPPA = 1.0 - (N - X - 10)/50 * X
*
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DATUM: Overturning moment requjirement

SECTION: 4.5 LABEL: OMR NUMBER: 4560
INGREDIENTS
Datum Label Number
Location of resultant of forces at foundation—soil interface 4550
DECISION TABLE 1 2
*
1 Locatiocn of resultant of forces at foundation—soil interface *® Y N
falls inside middle one half of the base of components resisting *
X

the overturning

*
BRERKIFRARKERRRRAERARARRRRARARRAKR AR A AR RRRARAR AR KRR ARARARRRRAARARAARARRARRARFARKRARAARAAR
*®
1 OMR = satisfied * X
2 OMR = violated * X
*
COMMENTS:

1. Apparently this requirement applieé only to buildings analyzed with the ELF method,
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DATUM: First order design story drift

SECTION: 4.6.1 LABEL: DRIFTL  NUMBER: 4605
INGREDIENTS
Datum Label Number
Seismic load analysis used 3520
First order story drift design value XMDRDV 5840
Deflection at story X DEFLX. 4610
Earthquake force effect from more rigorous analysis 3550
DECILSION TABLE 1 2 3
*
1 Seismic load analysis used = level 2 (ELF) * Y - N
2 Seismic load analysis used = level 3 (Modal) * - ¥ N
%
FhRAAKERARARAFAARARAARAAAREAAAAXARRAL AKX AR ABRRARAFDARAA AR ARARSARAFRRRNARARR IR A KRR AARA IS
®
1 DRLIFTl = Deflection at story X — Deflection at story (X - 1) * X
2 DRIFTL = First order story drift design value ® X
3 DRIFT1 = Earthquake force effect from more rigorous analysis * X
*

COMMENTS :

1. See the comments on datum 4410,
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DATUM: ELF deflections without scil structure interaction

SECTION: 4.6.1 LABEL: XDXNSS NUMBER: 4608
INGREDIENTS
Datum ' Label Number
Elastic deflection at story X EDFLX 4615
Deflection amplification factor CDh 3348
FUNCTION:

XDXNSS = (EDFLX)(CD}

DATUM: Deflection at story X

SECTION: 4.,6,1 LABEL: DEFLX NUMBER; 4610
INGREDIENTS
Datum Label Number
Designer wishes to use soil structure interaction 3280
Seismic load analysis used 3520
Modified ELF deflections for soil structure interaction XDFLSS 6268
First order story deflection design value XMDSDV 5850
ELF deflections without soil structure interaction XDXNSS 4608
Earthquake force effect from more rigorous analysis 3550
DECISION TABLE 1 2 3 4
*
1 Seismic load analysis used = level 2 (ELF) * Y Y - N
2 Seismic load analysis used = level 3 (Modal) * - - ¥ N
3 Designer wishes to use soil structure interaction = true * N Y . .
*
ok e e g de sl e s e e o e s o e o ok sk ok ok ok o o s s e ok s s ok e e ek oo sk o o e o o ok ok o sk s e e el e sk o e e e e de e kR e ek ok
*
1 DEFLX = ELF deflections without soil structure interaction * X
2 DEFLX = Modified_ELF deflections for soil structure interaction * X
3 DEFLX = First order story deflection design value * X
4 DEFLX = Earthquake force effect from more rigorous analysis * X
%
COMMENTS :

1, See the comments on datum 4410,
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DATUM: FElastic deflection at story X

SECTION: 4.6.1 LABEL: EDFLX NUMBER: 4615
INGREDIENTS
Datum Label Number
Deflection to be used only for checking drift requirement 4617
Fundamental bulding period caleculated by designer 4245
Deflection to be based on calculated fundamental period 4620
Calculated fundamental building period YTF 4250
Approximate building period TA 4255
Seismic story force XFX 4310
Reduced seismic forces corresponding to calculated periods ZFX 4630
Elastic analysis 4635
Building assumed fixed at base 4253
DECISION TABLE 1 E
*
1 Deflection to be used only for checking drift requirement = true * Y
2 Fundamental building period calculated by designer = true * Y
3 YTF > 1,2 TA % b4
4 Deflection to be based on calculated fundamental period = true * Y
*
RAIRRFARRRARR T AR R AR A AR AR A AR A AR RR AR R RARRA AR AR R AR AR RAARRFARRATARK AR AR RARFAARAARR AL AR
*
1 EDFLX = function of {Seismic story force, Elastic analysis, * X
Building assumed fixed at base) *
2 EDFLX = function of {Reduced seismic forces corresponding to * X
calculated periods, Elastic analysis, Building assumed *
fixed at base) *
*
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DATUM: Reduced seismic forces corresponding to calculated periods

SECTION: 4.6 LABEL: ZFX NUMBER: 4630
INGREDIENTS
Datum Label Number
Calculated fundamental building period YTF 4250
Seismic base shear v 4205
Vertical distribution factor CVX 4320
COMMENTS :

This datum is only called for when one calculates deflections to check the drift
requirement and the calculated fundamental period exceeds the limits of datum 4240,
In this case, a new base shear would be recalculated using the calculated fundamental
period and then the story forces would be recalculated from the new base shear, just
as done for datum 4310.

DATUM: Stability coefficient

SECTION: 4,6.,2 LABEL: XTHETA  NUMBER: 4640
INGREDIENTS
Datum Label Number
Total gravity lead above level X - YPX 4645
First order design story drift DRIFT1 4605
Seismic story shear VX 4410
Story height below level X : (HSX) 2228
Deflection amplification factor CcD 3348
FUNCTION:
- (YPX)(DRIFTIL)
XTHETA = ———f o2
(vX) (usx) (cp)
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DATUM: Total gravity load above level X

SECTLON: 4.6,2 LABEL: YPX NUMBER: 4645
INGREDIENTS
Datum Label Number
Total gravity weight of building W 4215
COMMENT :

1., This datum could be expressed as a simple formula,

N
YPX = I YWX
i=X+1
where YWX is the story weight.

DATUM: Incremental factor for second order effects

SECTION: 4.6.2 LABEL: YAD NUMBER: 4650
INGREDIENTS
Datum Label Number
Rational analysis 4655
COMMENT :

1. The commentary indicates that there are several rational analyses that can be used.
One is to compute YAD as follows: YAD = XTHETA

1 - XTHETA
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DATUM: Design story drift

SECTION: 4.6.2 LABEL: DRIFT NUMBER: 4660
INGREDIENTS
Datum Label Number
Stability coefficient XTHETA 4640
First order design story drift DRIFTI1 4605
Incremental factor for second order effects YAD 4650
DECISION TABLE 1 2
*
1 Stability coefficient » 0,10 for any story ‘ * N X
*
AAARARREARR IR A AR AR AR AR AR AR AR IR R RA AR A A AAARARAARRRRRARAR AR AR KA AR R RARARARRRERRRAAREREER
*
1 DRIFT = DRIFTI * x
2 DRIFT = DRIFTL (1 + YAD) * X
%*
DATUM: Increase in force effects from second order effects
SECTION: 4.6.2 LABEL:YQZ0RD NUMBER: 4665
INGREDIENTS
Datum Label Numbex
Rational analysis 4655
Design story drift DRIFT 4660
COMMENT:

The text states that "the increase in story shears and moments resulting from the

increase (emphasis added) in story drift shall be added to the corresponding

quantities,.,” It was assumed that the increase in story shears and moments are
actually to be based on the entire drift, not just the second order increase,

189




DATUM: Modal analysis requirement

SECTION: Chapter 5 LABEL: MAR NUMBER: 5001
INGREDIENTS
Datum Label Number
Seismic load analysis used 3520
Specified modal analysis procedures followed 5002
Modeling requirement MR 5210
Modes requirement NMR 5310
Period and mode shape analysis requirement PMSAR 5410
DECISION TABLE 1 2 E

i *

1 Seismic load analysis used = level 3 (Modal) * N Y

2 Specified modal analysis procedures followed = true * . ¥

3 Modeling requirement = satisfied * R

4 Modes requirement = satisfied * . X

5 Period and mode shape analysis requirement = satisfied * . X

*
KR o sk o ok ook e sl e v ol o v e e e v vk e sl e e e s s o e e e e s e e e e s e ek e e e e e e e e e e e doe s e R et o ek e e e ek
‘ *

1 MAR = satisfied * X X
2 MAR = violated * X
*
COMMENTS :

1, This datum does not reference all of the provisions in chapter 5. Most of chapter 5
deals with the evaluation of the earthquake forces. What this datum does is tec require
that the procedures given for evaluation of the earthquake forces be followed and to
bring in the only other provisions in chapter 5 that do not feed into the earthquake
force effect, This datum is in turn referenced in chapter L.
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DATUM: Medeling requirement

SECTION: 5.2

-

LABEL: MR

NUMBER: 5210

INGREDIENTS
Datum Label Number
Building modeled as a system of masses lumped at floors 5220
Each mass has one degree of freedom in lateral displacement 5230
DECISION TABLE 1 E
3
Building modeled as a system of masses lumped at floors = true * Y
Each mass has one degree of freedom in lateral displacement = true * Y
%
ek Rk kA Rk ARk ARk R AR R R R Rk R ek AR R R IR AR R AR AER A RIAR AR AR IRRARARR AR ERA A RAERKARERAHRR
*
MR = satisfied * X
MR = vioclated * X
*
COMMENTS :

The text uses the word "may," not “shall,” so the entire section may really only be

commentary.
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DATUM: Modes requirement

SECTION: 5.3 LABEL: NMR NUMBER: 5310
INGREDIENTS
Datum Label Number
Number of modes included in analysis 5320
Modal period IT™M 5330
Number of levels (stories) 2243
Modes analyzed on each of two perpendicular axes 5340
DECISION TABLE 1 2 E
*
1 Number of levels (stories) 2 3 * Y N
2 Number of modes included in analysis = Number of levels (stories) * . Y
3 Number of modes included in analysis = at least the lowest 3 modes * Y .
4 Number of modes included in analysis = zll modes with YTM > (.40 * Y .
seconds #
5 Modes analyzed on each of two perpendicular axes = true * Y ¥
*
Ak RARERRARRREARRARFALHARRRRAKERAERARNS Aok ook e k%A K dveck desk bl ool ok ol s s dede e ol o v e e e e e e o
%
1 NMR = satisfied * X X
2 NMR = violated * X
) *
DATUM: Modal peried
SECTION: 5,3 LABEL: YTM NUMBER: 5330
INGREDIENTS
Datum Label Number
Period and mode shape analysis requirement PMSAR 5410
COMMENT:

The ingredient datum gives requirements on the methods to be used in determining the
modal period.
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DATUM: Period and mode shape analysis requirement

SECTION: 5.4

LABEL: PMSAR

NUMBER: 5410

INGREDIENTS
Datum Label Number
Periods and shapes calculated with established methods 5420
Periods and shapes based on fixed base building 5430
Periods and modas based on elastic properties of SRS 5440
DECISTION TABLE 1 E
*
1 Periods and shapes calculated with established methods = true * Y
2 Periods and shapes based on fixed base building = true * Y
3 Periods and modes based on elastic properties of SRS = true * b4
*
ARKERRKAAARREAKARKARRRRARAAREEERFAREHARARRREARRRARRAARRRAAEAARARRRARRRIRRR R R AR IRk ATk & L
*
1 PMSAR = satisfied * X
2 PMSAR = violated * X
#

DATUM: Modal bhase shear

SECTION: 5.5

—

it
2

LABEL: VM

NUMBER: 5310

INGREDIENTS

Datum Label Number
Modal seismic coefficient CSM 5520
Effective modal gravity load XWM 5530
Designer wishes to use soil structure interaction 3280
Mode number 5550
Mode 1 base shear modified by soil structure interaction VM1SSL 6300
DECISION TABLE 1 2 3

*

Mode number = 1 * N Y ¥
Designer wishes to use soil structure interaction = true * . N Y
‘ *

ARARRRRAA TR A SRR AR AR A AR AR AR ARRR AR AR ERARA AR AR RAARARNNAAFR ARSI F AR AR AR R AR S A Ak dokk

*
VM = (CSM) (XWM) * X X
VM = Mode 1 base shear modifiled by soil structure interaction * X
*
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‘DATUM: Mode 1 base shear without soil structure interaction

SECTION: 5.5 LABEL: XVINSS  NUMBER: 5515
INGREDIENTS
Datum Label Number
Modal seismilc coefficient CSM 5520
Effective modal gravity load XWM 5530
FUNCTION:

XVINSS = (CSM) (XWM)
COMMENT :

1. This datum is called for din chapter 6,

DATUM: Modal seiswmic coefficient

SECTION: 5.5 LABEL: CSM NUMBER: 5520
INGREDIENTS
Datum Label Number
Modal period YTM 5330
Effective peak acceleration EPA 1405
Effective peak velocity-related acceleration EPV 1415
Soil profile type SPT 3210
Seismic soil coefficient 88C 3220
Mode number 5550
Response modification factor R 3354
DECISION TABLE ) 1 2 3 4 5 6 7
3
1 Modal period > 4 seconds * Y - - - N N N
2 Modal period < 0.3 seconds * - Y Y X N N .
3 Soil profile type = S3 % . ¥ Y Y Y Y N
4 Mode number = 1 * .Y Y N . . .
5 FEffective peak velocity-related acceleration 2 0,30 * . Y N .
*
e e s e e e e e e e e e s ok e e ok o o ok ok o e o ook e e oot e o e s e ok ek s et e e ok sk s e ek ek
1 CSM = MIN [1.2 EBV (ssc)/R(YTM)gfg, 2.5 EPA/R] * X X X
2 CSM = MIN (1.2 EPV (SSC)/R(YTM) / , 2.0 EPA/R] * X X
3 ©sM = (0.8 + YTM) EPA/R * X
4 CSM = 3 EPA (83€)/R(YTM)4/3 % X
: *
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DATUM: Effective modal gravity load

SECTION: 5.5 LABEL: XWM NUMBER: 5530
INGREDIENTS
Datum i Label Number
Total weight at level X WX 4340
Modal story displacement amplitude YPHIXM 5540
Number of levels (stories) (M) 2243
FUNCTION: N 5
[z (wai)(YPHIXMi)] for each mode
XWM = i=1
N

£ (YWX,)(yPHIxN,)?
1=1

DATUM: Modal story displacement amplitude

SECTION: 5.5 LABEL: YPHIXM NUMBER: 5540
INGREDIENTS
Datum Label Number
Period and mode shape analysis requirement PMSAR 5410
COMMENT :

1. The ingredient datum gives requirements on the methods to be used in establishing the

modal story displacement amplitudes (mode shapes).
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DATUM: Modal story force

SECTION: 5.6 LABEL: XFXM NUMBER: 5610
INGREDIENTS
Datum Label Number
Modal vertical distribution factor XCVM 5620
Modal base shear VM 5510
FUNCTION :

XFSM = (VM)(XCVXM)  for each level in each mode,

DATUM: Modal vertical distribution factor

SECTION: 5,6 LABEL: XCVXM NUMBER: 5620

INGREDIENTS

Datum Label Number
Total weight at level X ‘ YWX 4340
Modal story displacement amplitude YPHIXM 5540
Number of levels (stories) {N) 2243
FUNCTION:

XCVXM = (YWX ) (YPHIXM) for each level in each mode.

£ (YWX;)(YPHIRM,)
i=1
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DATUM: Modal story deflection

SECTION: 5.6 . LABEL: MSDIS NUMBER: 5630
INGREDIENTS
Datum Label Number
Deflection amplification factor CD 3348
Elastic modal story deflection XEMSDS 5640
Mode number 5550
Designer wishes to use soil structure interaction 3280
Mode 1 deflections modified for soil structure interaction XMDSSL 6340
DECISION TABLE 1 2 3
%
1 Mode number = 1 * N Y Y
2 Designer wishes to use soil structure interaction = true * . N ¥
‘ *
o e e e e e e e e o e e oo e o o e o oo s o e e ok s s s s ek ok ok e ek el o o s o e e e ok s o s e ok e e st ok o e e e e e e e e ke e
*
1 MSDIS = (CD)(XEMSDS) * X X
2 MSDIS = (Ch)(Mode 1 deflections modified for seil structure * X
interaction) *
*
COMMENTS 3
1. Repeat for each level in each mode,
DATUM: Mode 1 story deflection without soil structure interaction
SECTION: 5.6 LABEL: XM1SDS NUMBER: 5635
TINGREDIENTS
Datum Label Number

1.

Deflection amplification factor
Elastic modal story deflection

D 3348
XEMSDS 5640

FUNCTION:
XM1SDS = (CD)(XEMSDS) for each level
COMMENT 2

This datum is called for in chapter 6,
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DATUM: Elastic modal story deflection

SECTION: 5.6 LABEL: XEMSDS NUMBER: 5640

INGREDIENTS

Datum Label Number
Acceleration of gravity (g) 2223
Modal period YTM 5330
Modal story force XFEM 5610
Total weight at level X ’ WX 4340
FUNCTLON :

g(YTM)? XFxM

XEMSDS = 5
45 (YWX)

DATUM: First order modal story drift

SECTION: 5.6 LABEL: XMDFR1  NUMBER: 5650
INGREDIENTS
Datum Label Number
Modal story deflection MSDIS 5630
FUNCTION:

XMDFRl = Modal story deflection at level X — Modal story deflection at level X-1.
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DATUM: Modal Story Shear

SECTION: 5,7 LABEL: YMVX NUMBER: 5710

and

DATUM: Modal story overturning moments

SECTION: 3.7 LABEL: YMOMX NUMBER: 5720

and

DATUM: Modal shear in walls or braced frames

SECTION: 5.7 LABEL: YMVWBF  NUMBER: 5730

and

DATUM: Modal overturning moments in walls or braced frames

SECTION: 5.7 LABEL: YMOMWB NUMBER: 5740

(all are evaluated from the same information)

INGREDIENTS

Datum Label Number
Modal story force XFXM 5610
Force effect computed by linear static methoads 5750
COMMERTS ;

1. Each of these datums is evaluated in the same way.

2. Datums 5730 and 5740 are mentioned in section 5,7, but not again, 1t was assumed that
they are to be used when shears and moments at points other than story heights are of
interest, Thus, they were made ingredients of the design values in section 5.8 even
though they were not mentioned there,
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DATUM: Base shear design value

SECTION: 5.8 LABEL: XVTM ’ NUMBER: 5810

INGREDIENTS
Datum Label Number
Modal base shear M 5510
Number of modes included in analysis (NM) 5320
FUNCTION :

NM

XvtM = / £ ()2
i=1

DATUM: Story shear design value

SECTION: 5.8 LABEL : VXDV NUMBER: 5820
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Number of modes included in analysis (NM) 5320
Modal story shear - YMVX 5710
Modal shear in walls or braced frames . YMVWBF 5730
ELF adjustment factor ELFF 5880
DECISION TABLE 1 2
*
1 Element of building (component) = shear wall or braced frame * Y N
*
ARAERHIARRHEARRIIRRRREREEARAARXFRRRKERRIRARARRERARAAREERLRRRARRARRARIRXARARRAARRKARRFRA K
*
NM R *
1 VXDV = ELFF I (YMVWBF) * X
i=1 ®
*
NM *
2 VXDV = ELFF : (mvx)? * X
i=1 *
*
COMMENTS :

1. See comment 2 on datum 5730.
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DATUM: Story overturning moment design value

SECTION: 5,8 " LABEL: OMXDV NUMBER: 5830
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Number of modes included in analysis (NM) 5320
Modal story overturning moments YMOMX 5720
Modal overturning moments in walls or braced frames YMOMWB 5740
ELF adjustment factor ELFF 5880
DECISION TABLE 1 2
*
1 Element of building (compoment) = shear wall or braced frame * ¥ N
*
KRREAKREIIKEKRERIEERKEXRRIARRERREERRRARRERAIARR L ARREARAAARERARRAERA KA RRRERKAR KRR AR E & XA
*
NM *
1 OMXDV = ELFF T (yMomwE)2 * X
i=1 *
*
*
M *
2 OMKDV = ELFF £ (TMOMX)Z % X
i=1 *
%
COMMENTS :
1. See comment 2 on datum 5740,
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DATUM: First oxder story drift design value

SECTION: 5.8 LABEL: XMDRDV NUMBER: 5840

INGREDIENTS
Datum Label Number
Number of modes included in analysis (NM) 5320
First order modal story drift XMDFR1 5650
ELF adjustment factor ¢ ELFF 5880
FUNCTION:

NM

XMDRDV = ELFF I (XMDFR1)?
i=1

DATUM: First order story deflection design value

SECTION: 5.8 LABEL: XMDSDV NUMBER: 5850
INGREDIENTS
Datum Label Number
Number of modes included in analysis (NM) 5320
Modal story deflection MSDIS 5630
ELF adjustment factaor ELFF 5880
FUNCTION:

NM
I (MSDIS)?
i=1

XMDSDV = ELFF
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DATUM: Comparative ELF base shear

SECTION: 5.8 LABEL: VBAR NUMBER: 5860
INGREDIENTS
Datum Label Number
Soil profile type SPT 3210
Seismic soil coefficient 55C 3220
Total gravity weight of building W 4215
Effective peak acceleration EPA 1405
Effective peak velocity-related acceleration EPV 1415
Response modification factor R 3354
Approximate building period TA 4255
DECISION TABLE 1 2
&
1 8oil profile type = 83 and Effective peak acceleration > 0,30 * N ¥
#
RERRRRAA AR R AR A AR AR AR R AR AR AR AR AR AR AR A A RA AR AR AR R A A AR AR AR AR AR ARSI RARARKRARRARIAA LA
*
1 VBAR = MIN[ W (2.5 EPA)/R, W (L.2 EPV) SSC / R(1l.4 TA),Zf,3] * X
2 UBAR = MIN[ W (2.0 EPA)/R, W (1.2 EPV) 85C / R{1.4 Ta)2/3] * X
*
COMMENTS :

1. The text says that this datum is toc be calculated using formula 4-2, however formula
4-2 is for the seismic design coefficient, not the base shear itself. It was assumed
that formula 4-2 should also be multiplied by the weight for this datum., In addition,
it was assumed that the limits of formulas 4-3 and 4-3a also applied. This latter
assumption affects the logic of the decision table for datum 5880 (see comment 1 for
that datum).
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DATUM: ELF adjustment factor

SECTION: 5.8 LABEL: ELFF NUMBER: 5880
INGREDIENTS
Datum Label Number
Base shear design value XVT™M 53810
Comparative ELF base shear YBAR 5860
Seismic base shear v 4205
Designer chooses not to exceed ELF base shear 5870
DECISION TABLE 1 2 3 4
*
1 Base shear design value < Comparative ELF base shear * ¥ N - -
2 Base shear design value < Seilsmic base shear * + ¥ N N
3 Designer chooses not to exceed ELF base shear = true * . + N X
%
KR KRRRIIRIARRRRREREIERIRRRRERARRRRARRRALRIERERRRIARRARRARRAR AR RERLRRERRRRRRREERERT T A k%
%
1 ELFF = 1.0 * X X
2 ELFF = VBA J/XVTM ' * X
3 ELFF = V/XVIM % X
*
COMMENTS :

1. Because of the assumption made concerning the comparitive ELF base shear, it can never
be greater than the seismic base shear normally calculated in chapter 4, Thus, the
first two conditions are related as shown by the implicit entries.

2. Giving the designer the option of scaling the result of modal analysis down to the

ELF values seems to defeat some of the rationale behind requiring modal analysis for

buildings with vertical irregularities.
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DATUM: Overturning moment design value

SECTION: 5,10 LABEL: MOMX NUMBER: 5910
INGREDIENTS
Datum Label Number
Story overturning moment design value OMXDV 5830
Number of the level X (x) 2275
DECLSION TABLE L 2

*
1 X =0 (at foundation - soil interface) ® N Y

AERRRAAFERARE AR RS FAREARR A A AARXXXAAAR AN RS AR AXARAT I XA F AR AR AT A AT AR R od S b dd bk ddhd ik dedihdn

H

1 MOMX
2 MOMX

OMXDV
0.9 (OMXDV)

*

%
*
%

X
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DATUM: Soil structure interaction analysis requirement

SECTION: Chapter 6 LABEL: SSIR NUMBER: 6001
INGREDIENTS
Datum Label Number
Designer wishes to use s0il structure interaction 3280
Specified soil struct int analysis pracedures followed 6002
DECISION TABLE 1 2 3
*
1 Designer wishes to use soil structure interaction = true * N Y Y
2 S8pecified soil struct int analysis procedures followed = true * . Y N
‘ %
ARKRAAAIARRRRRRREA SRR AR AR A AR RRRERA R AR R ARRARARAKRRRRA AR KRR XA AR ARRRRAX XA ARRRAA KA AR AR AR
*
1 S88IR = satisfied * X X
2 SSIR = violated * X
*
COMMENTS =
1. This datum does not reference all of the provisions in Chapter 6. WNearly all of Chapter

6 deals with the evaluation of the earthquake forces. What this datum does is to require
that the procedures given for evaluation of the earthquake forces be followed. This
datum is in turn referenced in Chapter 1,
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DATUM: ELF base shear modified by soil structure interaction

SECTION: 6.,2.1 LABEL: VELFSS  NUMBER: 6200
INGREDIENTS
Datum Label Number
ELF seismic base shear without soil structure interaction XVELF 4208
So0il struct interaction reduction of ELF base shear XDVSSI 6202
DECISION TAEBLE 1 2
*
"1 Soil struct interaction reduction of ELF base shear > 30% ELF seismic base *
shear without so0il structure interaction * N ¥
*
ARAKIARERRARERR AR AR AR AR AR ARRARIAAREARAAARARARAR AR AR AR RERERAERARAARRRAAKRRRAAKA KA A XA ARAA XK
*
1 VELFSS = XVELF - XDVSSIL * X
%
2 VELFSS = 0,7 (XVELEF) * X
%
DATUM: Soil structure interaction reduction of ELF base shear
SECTION: 6,.2,1 LABEL: XDVSSL NUMBER: 6202
INGREDIENTS
Datum Label Number
Seismic design coefficient Cs 4210
ELF seismic coefficient modified soil struct interaction CSBAR 6204
Fraction of eritical damping in struct found system BETA 6206
Gravity load effective for soil structure interaction WBAR 6208
FUNCTION:
0.4
0,054 *
X = - Sa)
DVSSI = [CS - CSBAR (BETA ] wWBAR
COMMENTS ¢

it was assumed that the reference to "T or Ta" in the definition of CS in the text meant

"T" where T is the building period, whether it is taken from the calculated fundamental
pericd or the approximate period.
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DATUM: ELF seismic coefficient modified for soil structure interaction
SECTION: ©6.2,1 LABEL: CSBAR NUMBER: 6204
INGREDIENTS
Datum Label Number
Period effective for soil structure interaction TBAR 6210
Soil profile type SPT 3210
Seismic soil coefficient SSC 3220
Response modification factor R 3354
Effective peak velocity-related acceleration EPV 1415
Effective peak acceleration EPA 1405
I
DECISION TABLE 1 2
*
Soil profile type = 83 and * N Y
Effective peak acceleration 2 0.30 *
*

pu

e e A R R A A A A R R A A R AR AR A A R R AR R AR AR AR AR AR XA AR A AR KRR R LA AR AR AR AR ANA%E

CSBAR
CSBAR

no

MIN [2.5 EPA/R, 1.2 EPV {SSC)/R (TBAR)2/3]
MIN [2.0 EPA/R, 1.2 EPV (SSC)/R (TBAR)Z/3]

*

*
*
*

X
X

COMMENTS :

The text refers only to formula 4-2 for the determination of this datum.
that the limitations of formula 4-3 and 4-3a also apply.
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DATUM: Fraction of critical damping in structure—foundation system

SECTION: _6.2.1 (B) LABEL: BETA NUMBER: _ 6206
INGREDIENTS
Datum Label Number
Computed fraction of critical damping in struct—~found system XBMODC 6252
DECISION TABLE 1 2
*
1 Computed fraction of critical damping in struct found system < 0.05 * N X
*
F R R R R R R e B T T T L L L s T T T E R P T T 5T
%*
1 BETA = computed fraction of critical damping in struct—found system ® X
2 BETA = 0.05 * £
*
DATUM: ELF gravity load effective for soil structure interaction
SECTION: 6.2.1 LABEL: WEBAR NUMBER: 6207
INGREDIENTS
Datum Label Number
Gravity load concentrated at a single level 6209
Total gravity weight of building ' W 4215
DECISION TABLE 1 2
)
1 Gravity load concentrated at a single level = true * N Y
*
ek kR Rk ok gk Kk ok e sk R R Rk ok o e e o sk e ek e sk e ek R e ek ek ok o e e R ke ek
*
1 WEBAR = 0,7 W * X
2 WEBAR = W * <
*
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DATUM: Gravity load effective for soil structure interaction

SECTION: 6,2,.1 LABEL ¢ WBAR NUMBER: 6208
INGREDLIENTS
Datum Label Number
Seismic load analysis used 3520
ELF gravity load effective for soil structure interaction WEBAR 6207
Effective modal gravity load XWM 5530
DECISION TABLE 1 2
. *
1 Seismic load analysis used = level 2 (ELF) * Y N
2 (Seismic load analysis used = level 3 (modal)) * - +
*
e de e ek s e e e e e o o e e e e e e v ksl e sk o ok e s ok s e sk s ok ek e dek sk ek ok ek Rk kR
x
1 WBAR = WEBAR * X
2 WBAR = XWM * X
*
1, This decision table is necessary to integrate the two sections of Chapter 5 that deal

with the two different analysis methods.
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DATUM: Period effective for soil structure interaction

SECTION: 6.2.1 (A) LABEL: TBAR NUMBER: 6210
INGREDIENTS
Datum Label Number
Type of foundation 6232
Mat foundation located at or near surface 6234
Mat foundation embedded without effective wall contact 6236
Effective period for typical building XTMODL 6238
Effective period for mat foundation building XTMOD2 6240
Use of alternate effective period desired 6241
DECISION TABLE 1 2 3 4
*
1 Type of foundation = mat & N Y Y Y
2 Mat foundation located at or near surface = true or * . Y Y N
Mat foundation embedded without effective wall contact *
3 Use of alternate effective period is desired = true * . Y N .
*
ARAKRKRRARKRRRRAKRFARKRRRRRAR AR RRRAR AR IR RARERRRRRARRAAARRARRARARRRRRAARAAAARAARRARXKARA
*
1 TBAR = XTMOL1 & X X X
2 TBAR = XTMOD2Z * X
*
COMMENTS =
I, The use of formula 6,5 which defines datum 6240 was assumed to be optional because of

the wording in the text, "altermatively, for buildings supported on mat foundations ..,
the effective period may be determined.,,” This may create a conflict with section
6.3.1 which refers to the period from formula 6-5, ",,.,when applicable,,.”
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DATUM: Period without modification for soil structure interaction

SECTICON: 6.2.1 LABEL: TNS NUMBER: 6211
INGREDIENTS
Datum ) Label Number
Seismic load analysis used 3520
Building period ' T 4240
Modal period YTM 5330
DECISION TABLE - 1 2
%
1 Seismic load analysis used = level 2 (ELF) * Y N
2 (Seismic load analysis used = level 3 {Modal)) * -+
. %
AR AR KRR AR R AR IR R R IR AR R AR R A AR AR AR IR AR AR AR A RRR AR KA AR AR AIRAARERRERAAAKIRRRAARRRRRRRARREAAR
*
1 TNS = Building period * X
2 TNS = Modal period for mede 1 * X
*
COMMENTS :
1, This decision table is necessary to integrate the two sections of Chapter 6 that deal

with the two different analysis methods.
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DATUM: Stiffness of building fixed at base

SECTION: 6.2.1 (A) LABEL: XKBAR NUMBER: 6212
INGREDIENTS
Datum Label Number
Acceleration of gravity (g) 7223
Gravity load effective for soil structure interaction WBAR 1208
Period without modification for soil structure interaction TNS 6211
FUNCTION:
2 WBAR
XKBAR = 47 —
g(TNS)

DATUM: Lateral stiffness of foundation

SECTION: 6.2.1 (A) LABEL: YKY NUMBER: 6214

SECTLION:_ 6.,2.1 (A) LABEL: YKTHET  NUMBER: 6216
INGREDIENTS
Datum Label Number
Computations follow established principles 6220
Average shear modulus of soil at large strains G 6222
Average shear wave velocity of soil at large strains vs 6224
COMMENTS :

1. The text defines the meaning of these datums and lists the above ingredients for

and

DATUM: Rocking stiffness of foundation

use in their evaluation,
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DATUM: ELF height effective for goil structure interaction

SECTION: 6,2,1 {A) LABEL: HEBAR NUMBER: 6217
INGREDIENTS
Datum Label Number
Gravity load concentrated at a single level 6209
Total height (1) 2227
DECLISION TABLE 1 2
*
1 Gravity load concentrated at a single level = true * N ¥
*
AAEA KRR AR AR AR AR AR ARFI AR AR A RAALERAAAR R AR LRRXAAKRARREANKARAARARRRRRRAXRARRRLR R DR RN Rk k
%
1 HEBAR = 0.7 H * X
2 HEBAR = H * X
&
COMMENTS : '

1. The logic involved in this decision table is exactly the same as for datum 6208.
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DATUM: Height effective for soil structure interaction

SECTION: 6.2.1 (A) LABEL: HBAR NUMBER: 6218
INGREDIENTS
Datum Label Number
Seismic load analysis used _ 3520
ELF height effective for soil structure interaction HEBAR 6217
Modal height effective for soil structure interaction XHMBAR 6330
DECISION TABLE 1 2
%
1  Seismic load analysis used = level 2 (ELF) * Y N
2 {Seismic load analysis used = level 3 (Modal)) * - +
*
KAEAKKRERKKARRRRRAREEERRRARARERRBRAARARKRRRRRRRAARAAKRRARIRRARARRAARLRRARRRRARRRAR K ALK RK
%
1 HBAR = HEBAR * X
2 HBAR = XHMBAR * X
*

COMMENTS :

1, This decision table is necessary to integrate the two sections of Chapter 6 that deal

with the two different analysis methods.
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DATUM: Average shear modulus of soil at large strains

SECTION: 6.2,1 (A) (table 6-A) LABEL: G NUMBER: 6222
INGREDIENTS
Datum Label Number
Shear modulus ef soil at small strains XGO 6226
Effective peak velocity-related acceleration EPV 1415
DECISION TABLE 1 2 3 4
*
1 Effective peak velocity-related acceleration £ .10 * Y - - N
2 Effective peak velocity-related acceleration = 0,15 * - - N
3 FEffective peak velocity-related acceleration = 0,20 * - - Y N
4 (Effective peak velocity-related acceleration 2 0.30) * - - - +
*
EREFAAKARRIRAERAARARAARARRARRRRAATARAAR AR RARARRARKARARARRIRARRERRARARRARARRARARXA KRR HRAR
*
1 ¢ = 0.81 XGO * X
2 G = 0.64 XGO * X
3 G = 0,49 XGO * X
4 G ¢.42 XGO * X
*
COMMENTS :

1, The logic in this decision table is identical to that for datum 6224,
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DATUM: Average shear wave velocity of soil at large strains

SECTION: 6.2.1 (A) LABEL: VS NUMBER: 6224
INGREDIENTS
Datum Label Number
Shear wave velocity of soil at small strains YVSO 6228
Effective peak velacity-related acceleration EPV 1415
DECISION TABLE 1 2 3 4
*
1 Effective peak veloclty-related acceleration g G.10 * ¥ - - N
2 FEffective peak velocity-related acceleration = (.15 * - ¥ - N
3 Effective peak velocity-related acceleration = 0,20 * - - ¥ N
4 (Effective peak velocity-related acceleration 2 0,30} * - - -+
. *
ook e e ek e de oo ek ook e e sk e oo ok o R s e s e oo e e gk e sk e e sk ek e sk e ok ek e e de ek ok e ok
%
1 Vs = 0.9 YVSO * %
2 V8 = 0.8 YVS0 * X
3 Vs = 0.7 IVs0 * X
4 Vs = 0.65 YVSQ * X
*
COMMENTS :
1. The logic in this decision table is identical to that for datum 6222,
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DATUM: Shear modulus of soil at small strains

SECTION: 6.2.1 (A) LABEL: XG0 NUMBER:__ 6226
INGREDIENTS
Datum Label Number
Acceleration of gravity (g) 2223
Shear wave velocity of soil at small strains YVS0 6228
Average unit weight of soil (d) 6230
FUNCTION:

%GO =§ (Yvs0)2

DATUM: Shear wave velocity of soil at small strains

SECTION: 6.2.1 (A) LABEL: YVSQ NUMBER: 6228
INGREDIENTS
Datum Label Number
Strain level in soil 6229
COMMENTS :

l. The fext requires that the shear wave velocity be detemined at "small strain levels

(107° percent or lggs)." The text would be more clear if it simply specified the
strain level as 10 7 or less, The added term "percent” can possibly cause confusion,
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DATUM: Effective period for typical building

SECTION: 6,2,1 (A) LABEL: ¥XTMOD1 NUMBER: 6238
INGREDIENTS
Datum Label Number
Period without modification for scil structure interaction TNS 6211
Stiffness of building fixed at base XKBAR 6212
Lateral stiffness of foundation YKY 6214
Rocking stiffness of foundation YKTHET 6216
Height effective for soll structure interaction HBAR 6218
FUNCTION:
2
XIMODL = TNS [ 1 + XKBAR () , XKV (HBAR)Z,
XKY YKTHET

DATUM: Effective period for mat foundation building

SECTION: 6.2.1 (&) LABEL: XTMOD2  NUMBER: _ 6240
INGREDIENTS
Datum Label Number
Period without modification for soil structure interaction TNS 6211
Relative density of structure and soil XALPHA 6242
Characteristic foundation length based on area : XRA 6254
Height effective for soil structure interaction HBAR 6218
Average shear wave velocity of soil at large strains VS 6224
Characteristic foundation length based on inertia XRM 6246
FUNCTION:

2
KTMOD2 = TNS /1 + 25 (xaLpHA) XRA (HBAR) (5 ., ;p XRA (HBAR)
(VS(TNS)) (xrM) 3
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DATUM: Relative density of structure and soil

SECTION: 6.,2,1 (A)

LABEL: XALPHA  NUMBER: 6242

INGREDIENTS
Datum Label Number
Gravity load effective for soil structure interaction WBAR 6208
Height effective for soil structure interaction HBAR 6218
Average unit weight of soil (d) 6230
Area of foundation (AQ) 6248
FUNCTION:
XALPHA = —. WBAR
d (A0) HBAR
DATUM: Characteristic foundation length based on area
SECTION: 6.2.1 (A) LABEL: XRA NUMBER: 6244

INGREDIENTS

Datum

Label Number

Area of foundation

(A0) 6248

FUNCTION:

XRA = &

220



DATUM: Characteristic foundation length based on inertia

SECTION: 6.2.1 (A) LABEL: XRM NUMBER: 6246
INGREDIENTS
Datum Label Number
Static moment of inertia of foundation (10) 6250
FUNCTION:
N 4
XRM = 410

DATUM: Computed fraction of critical damping in structure-foundation system

SECTION: 6.2.1 (B) LABEL: XBMODC NUMBER: 6252
INGREDIENTS
Datum Label Number
Foundation damping factor BZERO 6254
Period effective for soil structure interaction TBAR 6210
Period without modification for soil structure interaction TNS 6211
FUNCTTON:

XBMODC = BZERO + ~___0_-92_#3_
(TBAR/TNS)
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DATUM: Foundation damping factor

SECTION: 6.2.1 (B) LABEL: BZERO NUMBER: 6254
INGREDIENTS
Datum . Label Number
Type of foundation 6232
Foundation is uniform soft stratum over rock like stratum 6262
Total depth of soft stratum (DS) 6266
Period effective for soil structure imnteraction TBAR 6210
Average shear wave velocity of soil at large strains VS 6224
Damping value from Figure 6-1 XFIG61 6256
Foundation damping factor for pile foundations XBZER 6264
DECISION TABLE 1 2 3
*
1 Type of founddtion = point bearing piles or * N Y Y
Foundation is uniform soft stratum over rock like stratum = true *
2 4DS . * .Y X
VS{TBAR) *
*
AREKARKEAARRRAKRXAKARAKRRRRARRRRAARARAAKR R K ARRARRARKRRRA KA RKRARARK X ARNIAKARRRKKRRKRAXAAAAAX
*
1 BZERO = XFIG61 % X
2 BZERO = XBZPR * X
E BZERQ = ? * X
%

COMMENTS :

1. The text is unclear as to what BZERO should be in the situation represented here by
rule 3. A probable assumption appears to be that action 1 would be correct,
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DATUM: Damping value from Figure 6-1

SECTION: 6.2.1 (B) (figure 6-1) LABEL: XFIG61 NUMBER: 6256
INGREDIENTS
Datum Label Number
Period without modification for soil structure interaction TNS 6211
Period effective for soil structure interaction TBAR 6210
Characteristic foundation length RFOUND 6258
Height effective for soil structure interaction HBAR 6218
Effective peak velocity-related acceleration EPV 1415
COMMENTS :

1. Figure 6-1 praphically produces a value of foundation damping based on three generalized

variables: TBAR/TNS, HBAR/RFOUND, and EPV, Interpolation is required if EPV = 0,15,

DATUM: Characteristic foundation length

SECTION: 6.2.1 (B) LABEL: RFQUND NUMBER: 6258
INGREDIENTS
Datum Label Numhber
Height effective for soil structure interaction HBAR 6218
Overall length of foundation parallel to seismic force (LO) 2236
Characteristic foundation length based on area XRA 6244
Characteristic foundation length based on inertia XRM 6246

o

o

W b

DECISION TABLE 1 2 3
*

HBAR/LO £ 0,5 % Y N -

HBAR/LO > 1 * - N ¥
&

AR A A A A AT A A R AR A A R R A AR A A AR S A A R R A AR AR A A A AN AR R AL A A A AR AR R AR AR AR AN AR RAR A AR kAR
*

RFOUND = XRA * X

RFOUND = XRA + Qﬂﬁéﬁikg__llgi) (XRM — XRA) %

RFQUND = XRM 0.5 *
*

COMMENTS :

Action 2 is a mathematical expression of the instructiom in text to interpolate between
XRA and XRM.
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DATUM: Foundation damping factor for pile foundations

SECTION: 6.2.1 (B) LABEL: XBZPR NUMBER: 6264
INGREDIENTS
Datum Label Number
Total depth of soft stratum ] (DS) 6266
Average shear wave velocity of soil at large strains Vs 6224
Period effective for soil structure interaction TBAR 6210
Damping value from figure 6-1 XFIGHL 6256
FUNCTLON:

2
KBEPR = (—*25 )" xrig6l
VS (TBAR

DATUM: Modified ELF deflections for soil structure interaction

SECTION: 6.2,3 LABEL: XBFLSS NUMBER: 6268
INGREDIENTS
Datum Label Number
ELF base shear modified by scil structure interaction VELFSS 6200
ELT seismic base shear without soil structure interaction XVELF 4208
Overturning moment at foundation without reduction XOMO 4522
ELT deflections without soil structure interaction XDXNSS 4608
Rocking stiffness of foundation YKTHET 6216
Height to level X (HX) 2226
FUNCTION:

- VELFSS (XOMO (HX) , ypo
KDFLSS = S¥RLF YKTHET NSS)
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DATUM: Mode 1 base shear modified by soil structure interaction

SECTION: 6.3.1 LABEL: VM1SSI NUMBER: 6300
INGREDIENTS
Datum Label Number
S0il structure interaction reduction in mode 1 base shear XDVMSS 6310
Mode 1 base shear without seil structure interaction XVINSS 5515
DECISION TABLE 1 2
*
1 Soil structure interaction reduction in mode 1 base shear > 30% * N ¥
Mode 1 base shear without s0il structure interaction *
%
e e e e o e e o e e e e e o o o e v ok e v v s 5k v o e sk e ke e e e e s e e e ook o ok ke K ke e e e R N S R TR R R KRk e ke R ek kA AR AR RRK
’ *
1 VMLSSI = XVINSS - XDVMSS * X
2 VM18SI = 0,7 (XVINSS) * X
*
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DATUM: Soil structure interaction reduction in mode 1 shear

SECTION: 6.,3,1 LABEL: XDVMSS  NUMBER: 6310
INGREDILENTS
Datum : Label Number
Modal seismic coefflcient csM 5520
Mode 1 seismic coefficient modified for scil struct interaction YCSMSS 6320
Fraction of critical damping in struct found system BETA 6206
Gravity load effective for soil structure interaction WBAR 6208
FUNCTION :

0.05 0,4
XDVMSS = [CSM - YCSMss (22 ] WBAR
BETA

DATUM: Mode 1 seismic coefficient modified for soil structure interaction

SECTION: 6.3.1 LABEL: YCSMSS NUMBER: 6320
INGREDIENTS
Datum Label Number
Period effective for soil structure interaction TBAR . 6210
Effective peak acceleration - EPA 1405
Effective peak velocity-related acceleration EPV 1415
Soil profile type SPT 3210
Seismic soil coefficient 8sC 3220
Mode number 5550
Response modification factor R 3354
COMMENTS ¢

1, The text refers to formula 5-3 for the evaluation of this datum. It was assumed that
the limits on that formula in the text of section 5.5 and in formulas 5-3a and 5-3b
are also applicable,

2, With the above assumptions, this datum can be evaluated with a decision table that is
identical to that for datum 3520 with one exception: the ingredient, "modal period"
(5330), is to be replaced by the ingredient, “"period effective for soil structure inter—
action” (6210).
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DATUM: Modal height effective for seil structure interaction

SECTION: 6.3.1 LABEL: XHMBAR  NUMBER: 6330
INGREDTIENTS
Datum Label Number
Total weight at level X YWX 4340
Modal story displacement amplitude YPHIXM 5540
Height to level X (HX) 2226
Number of levels (stories) () 2243
FUNCTION:

N
.E YWX; (YPHIXMi) HXi
KHMBAR = 1§1 (for mode 1)
I WX, (YPHIXM,)
i=1

DATUM: Mode 1 deflections modified for soil structure interaction

SECTION: 6,3.2 LABEL: XMDSSI NUMBER: 6340
INGREDIENTS
Datum Label Number
Mode 1 base shear modified by soil structure interaction VMISSI 6300
Mode 1 base shear withoui soil structure interaction XVINSS 5515
Modal story overturning moments YMOMX 5720
Height to level X (HX) 2226
Rocking stiffness of foundation YKTHET - 6216
Mode 1 story deflection without soil structure interaction XM18DS 5635

FUNCTION:

XMDSST = VMISSL | YMOMX (HX) | yyigpg | (for each level)

XVINSS YKTHET

COMMENTS ¢

Note that the overturning moment, YMOMY, is evaluated at level zero in each case, although

HX and XM1SDS change with each level.
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DATUM: TFoundation design requirements

SECTION: Chapter 7

[N TN U I A C R

[

INGREDIENTS

LABEL: FDR

NJMBER: 7001

Datum

Label Number

Seismic performance category

Foundation component strength requirement
Foundation soil capacity requirement
Category A foundation requirement
Category B foundation requirement
Category C foundation requirement
Category D foundation requirement

SPC 1490
FCSR 7210
FSCR 7230
ZCAFR 7300
CBFR 7400
CCFR 7500
CDFR 7600

DECISION TABLE

=
8]
[
S
=

Foundation component strength requirement = satisfied
Foundation soll capacity requirement = satisfied
Seismic performance category = A

Seismic performance category = B

Seismic performance category c

(Seismic performance category = D)

Category A foundation requirement = satisfied
Category B foundation requirement = satisfied
Category C foundation requirement = satisfied
Category D foundation requirement = satisfied

KERHRARKRRREAKKRRERERIRARIRRERKEARRAARARRAERIRRRALARARARXIRARARRIR AR KRR AR AR AR R AR ARk RkR

FDR = satisfied
FDR = violated

E I I S

k.

¥

b

Y ¥ Y
Y Y Y ¥
¥ - - N
- Y - W
- - ¥ N

- -+
+ o+ 4+ o+
. Y o+ +
A
. . . Y

X X X X

COMMENTS ¢

Conditions 1 and 2 are strenmgth requirements, and they must be satisfied for all
buildings, including category A buildings. Although the determination of the
required strengths for category A buildings is clear (they are simply nominal
forces, see datums 3702 and 3731), the determination of the soil capacity to
compare with the required strength for category A buildings is not necessarily
clear, This is related to the comment made about strength of members and counnec—

tions, datums 3125 and 3130.
See datum 7300 for a comment about coundition 7.
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DATUM: Foundation component strength requirement

b

oy n B W

SECTLON: 7.2, 7.2.1 LABEL: FCSR NUMBER: 7210
INGREDIENTS
Datum Label Number
Required strength RS 3702
Required strength without seismic load ZRSNS 7220
Strength of foundation components YSFC 7215
Wood materials requirement WMR 9001
Steel materials requirement SMR 10001
Concrete materials requirement CMR 11001
Masonry materials requirement MMR 12001
DECISION TABLE 1 E
*
Strength of foundation components 2 required strength (for each foundation * Y
component) *
Strength of foundation components > required strength without seismic load * Y
{for each foundation component) *
Wood materials requirement = satisfied * Y
Steel materials requirement = satisfied & Y
Concrete materials requirement = satisfied * Y
Masonry materials requirement = satisfied * Y
*
dese e e sk o e o sk e de s e e ok e ek e e TR R R R Rk R R R R AR AR A AR R A KR ARRRRTA AR KRR R IRRA KK A K&k
*
FCSR = satisfied *
FCSR = violated ®
*
COMMENTS :

Unless chapter 3 does not apply to foundation components, this requirement is nearly

redundant, duplicating datums 3120 and 3610.
of this decision table is unique,
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DATUM: Strength of foundation components

SECTION: 7.2.1 LABEL: YSFC NUMBER: 7215
INGREDIENTS
Datum Label Number
Strength of wood components XSW 9210
Strength of steel components Xss 10210
Strength of concrete components and systems 5C 11219
Strength of masonry components XSM 12210
COMMENTS :
The strength should be taken from the datum for the appropriate material.
This datum is identical to member strength, datum 3125,

DATUM: Required strength without seismic load

SECTION: 7.2.1 "LABEL: ZRSNS NUMBER: 7220
INGREDIENTS
Datum Label Number
Dead load effect YQD 3707
Live load effect YQL 3708
Snow load effect QS 3710

COMMENT :

The text of section 7.2.1 requires a comparison of strength with non-seismic loads.
The listed ingredients are the only lead effects included in the provisions that
are not seismic. No guidance is given for combining them, or for including other

non—seismic loads, such as wind,
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DATUM: Foundation soil capacity requirement

SECTION: 7.2,.2 LABEL; FSCR NUMBER: 7230
INGREDIENTS
Datum Label Number
Soil capacity under non—seismic conditions 7240
Required strength without seismic load ZRSNS 7220
Settlement under non-seismic conditions 7250
Maximum settlement structure can withstand 7260
Elastic limit of soil under seismic conditions ZELSSC 7270
Required strength RS 3702
DECLSION TABLE 1 E
*
1 Soil capacity under non-seimsic conditions > required strength without * Y
seismic load and *
Settlement under non-seismic conditions < Maximum settlement structure *
can withstand *
2 Elastic limit of soil under seismic conditions 2 Required strength * Y
*
e o e e e e s g o 9 e ke e e e o o o o ok ok sl e o o koo s s e o o o e ek e o s e e sl sk o o e e s s o o e e de e s sk e
*
1 FSCR = satisfied * X
2 FSCR = violated * X
%
COMMENTS :
1. The loads that cause settlement under non—seismic conditions are not defined, nor is

the maximum settlement that the structure can withstand.

DATUM: Elastic limit of soil under seismic conditions

SECTION: 7.2.2 LABEL: ZELSSC NUMBER: 7270
INGREDIENTS
Datum Label Number
Foundation design criteria requirement FDCR 3160
COMMENTS 2

1. Although the wording in section 7.2.2 is not precisely the same as that in section 3.1,

it was assumed that the intent was to consider those factors unique to seismic design
that influence the capacity of soils.
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DATUM: Category A foundation requirement

SECTION: 7.3 LABEL: ZCAFR NUMBER: 7300

COMMENTS :

1. This datum only references section 7.2, which is already an ingredient of datum 7001.
As shown in the decision table for datum 7001, then, this datum is always satisfied.
It is only included because it is specifically called out in the text of chapters 3
and 7.

DATUM: Category B foundation requitrement

SECTION: 7.4 LABEL: CBFR NUMBER: 7400
INGREDIENTS
Datum Label Number
Category A foundation requirement . ZCAFR 7300
Category B soil investigation requirement CBSIR 7404
Category B foundation tie requirement CBFTR 7428
Category B foundation pile requirement CBFPR 7438
DECISION TABLE 1 E
*
1 Category A foundation requirement = satisfied # +
2 Category B soil investigation requirement = satisfied * Y
3 Category B foundation tie requirement = satisfied * Y
4 Category B foundation pile requirement = satisfied * ¥
*
KAERRRRKEAKRRR AR A IR R AR ARAR AR R AR AR AR KR AR AR AR R AR AR AR AR RRR R AR AR RRRARAERRERR AR KRR RARAR A ALK
*
1 CBFR = satisfied * X
2 CBFR = violated * X
&
COMMENT :

1. See datum 7300 for a comment about condition 1.
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DATUM: Category B soil investigation requirement
SECTION: 7.4.1 and 7.4.2 LABEL: CBSIR NUMBER: 7404
INGREDIENTS
Datum Label Number
Regulatory agency requires soil investigation report 7408
Scil investigation made 7410
Soll invest report satisfies non—seismic requirements 7412
Soil invest report includes elastic limit under seis cond 7413
Scil invest report considers soil capacity under seis cond 7414
Soil invest report considers slope instabil under seis cond 1416
S0il invest report considers liquefaction under seis cond 7418
Soil invest report considers surface rupture under seis cond 7420
Poles embedded in earth used to resist axial and lat load 1424
Soil invest report gives design criteria for pole embedment 7426
DECISION TABLE 1L 2 3 4 E
*
1 Regulatory agency requires soil investigation report = true *Y ¥ N N
2 Soil investigation made = true *Y Y Y .
3 Soil invest report satisfies non—seismic requirements = true and *yYy Y , .
Soil invest report includes elastic limit under seis cond = true and *
Soil invest report comnsiders soil capacity under seis cond = true and *
Soil invest report considers slope instabil under seis cond = true and*
S0il invest report considers liquefaction under seis cond = true and #*
Soil invest report considers surface rupture under seis cond = true *
4  Poles embedded in earth used to resist axial and lat load = true *Y N ¥ N
5 So0il invest report gives design criteria for pole embedment = true *Y . Y .
*
KREKRRAIAKRERRRRXAIRRRRARKRAREIRRRAIARKARKRR AR RKRER AR AARARKA AR AR KRR AARRARAARRARARARKARA LR
*
1 CBSIR = satisfied *#X X X X
2 CBSIR = violated * X
*
COMMENTS :
1. 1t was assumed that the situation described in rule 3 is possible, that is, that a

regulatory agency might not require a general soil report for a pole type structure,

and that condition 3 would not matter in that situation.

Another possible assumption

is that the intent of section 7.4.2 is to require a full soil report for all pole
type structures, in which case rule 3 would be deleted from the table,
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DATUM: Category B foundation tie requirement

SECTION: 7.4.3 LABEL: CBFTR NUMBER: 7428
INGREDIENTS
Datum Label Number
Each individ pile cap, drilled pier, or caisson interconnected 7430
Member strength YMS 3125
Effective peak velocity-related acceleration EPV 1415
Larger of connected pile cap loads (PCL) 7432
Larger of connected column loads (cL) 7434
Equivalent foundation restraint provided and approved 7436
DECISION TABLE 1 2 E
TR
1 Ea individ pile cap, drilled pier, or caisson interconnected = true * Y Y
2 Member strength of interconnecting tie > PCL (EPV/4) or * Y N
Member strength of interconnecting tie 2 CL (EPV/4) *
3 Equivalent foundation restraint provided and approved = true * . Y
*
REAARRAARKAARRARKAAXRALARKAAREAARAAARAARRAARARAARAAKARAR AL ARAARA AR R AAARR AKX EARREAKRRARERAXAR
®
1 CBFIR = satisfied * X X
2 CBFTR = violated * X
*

COMMENTS:

1, The text does not say what the tie must connect a pile cap (or pier or caisson) to,
It might be one, two, three or more adjacent pile caps.

2, The text creates some ambiguity with the wording . . . pile cap or column load , ., .
It implies that drilled piers and caissons always support columns. A better wording
might be ", . . vertical pile cap, pier, or caisson load . . .

"
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DATUM: Category B foundation pile requirement

SECTION: 7.4.4 LABEL: CBFPR NUMBER: 7438
INGREDIENTS
Datum : Label Number
Foundation structural components - 7440
Embedment of pile reinforcement in pile cap 7442
Minimum development length MDL 7444
Pile type 7446
Category B uncased concrete pile requirement CBUCPR 7452
Category B cased concrete pile requirement CBCCPR - 7476
Category B steel pipe pile requirement CBSPPR 7490
Category B precast concrete pile requirement CBPCPR 7492
Category B prestressed concrete pile requirement CBPSPR 7494
DECISION TABLE 1 2 3 4 5 6 7 E
®
1 Foundation structural components include concrete or *N Y ¥ Y Y ¥
composite concrete and steel piles *
2 Embedment of pile reinforcement in pile cap 2 Minimum *, Y Y Y Y Y ¥
development length *
3 Pile type = uncased concrete ’ * ., ¥ - - - - N
4 Pile type = metal cased concrete *, - ¥ + - - N
5 Pile type = filled steel pipe *#, - N Y - - N
6 Pile type = precast concrete 5, - - - Y - XN
7 Pile type = precast prestressed concrete # , - - - - Y N
8§ Catepory B uncased concrete pile requirement = satisfied o0 4. . ..
9 Category B cased concrete pile requirement = satisfied [P AN
10 Category B steel pipe pile requirement = satisfied L, . .Y . . .
1l Category B precast concrete pile requirement = satisfied * .. . .Y L.
12 Category B prestressed concrete pile requirement = satisfied * , ., , . . Y .
*
ek deded ek AR T KRR SR R R R A R Ak R R R R KR kR R ek Rk Rk ke ok Rk R KRR KR AR R RR IR TR AR R AR KKK
%
1 CBFPR = satisfied *X X X X X X X
2 CBFPR =violated * X
&

COMMENTS :

1. Apparently it should be assumed that drilled piers and caissons are piles when
evaluating conditions 1, 2 and 3.
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DATUM: Minimum development length

SECTION: 7.4.4 LABEL: MDL NUMBER: 7444
INGREDIENTS
Datum Label Number
|
% Bar development length per chapter 11 (ACI 318) 7450
Reinforcing bar configuration ‘ 1448
|
|
DECISION TABLE 1 2
*
1 Reinforcing bar configuration = deformed * Y N
*
ARERKAREAXARKARIIRAERERIRRARA AR IR RAERAARKERARARARRARXARARIIRARK A RIRRARA SR AR AR AR ARFI AR
*
1 MDL = Bar development length per chapter 11 {ACI 318) * X
2 MDL = 7 * X
%
COMMENTS :

l. The text does not require deformed bars, but does not give development length for
other types of reinforcement (for example, presstressing strands, plain bars, rolled
structural shapes, etc.).
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DATUM: Category B uncased concrete plle requirement

SECTION:  7.4.4(A) LABEL: CBUCPR  NUMBER: 7452

INGREDIENTS

Datum Label Number
Length of pile reinforcement from top 7454
Pile diameter 7456
Area of pile reinforcement 7458
Area of pile concrete 7460
Number of bars in pile 7462
Size of bars in pile 7464
Ties provided for full length of pile reinforcement 7466
Maximum spacing of ties in pile - 7468
Diameter of bars in pile 7470
Spacing of ties at top 2 feet of pile 7472
Spiral provided equivalent to ties 7474

DECISION TABLE 1 2 E
%
1 Length of pile reinforcement from top 2 10 (Pile diameter) * Y ¥
2 Area of pile reinforcement 2 0,0025 (Area of pile concrete) * Y ¥
3 Number of bars in pile 2 4 * Y Y
4 Size of bars in pile 2z #5 * Y Y
5 Ties provided for full length of pile reinforcement = trrue * Y W
6 Maximum spacing of ties in pile £ 16 (Diameter of bars in pile) * Y .
7 Spacing of ties at top 2 feet of pile £ 4" * N
8 Spiral provided equivalent to ties = true * -
*
Sk de e ok etk A A AR AR AR AR A AR R AR R AR RARAFARAAA AR RRARAR R TR AR AAARRR AR R SRR IR SR R R dA TR A A
*
1 CBUCPR = satisfied # X X
2 CBUCPR = violated * X
*
COMMENTS :

1. The text does not specify the length over which ties are to be provided. Condition 5
is based on an assumption.
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DATUM: Category B cased concrete pile requirement

SECTION: 7.4.4(B) LABEL: CBCCPR  NUMBER: 7476
INGREDIENTS
Datum Label Number
Length of pile reinforcement from top 7454
Length of pile 7478
Area of pile reinforcement 7458
Area of pile concrete 7460
Spiral reinforcement provided for full length of pile reinf 7480
Diameter of spiral bar in pile 7482
Maximum pitch of spiral in pile 7484
Pitch of spiral at top 2 feet of pile 7486
Ties provided equivalent to spiral 7488
DECISION TABLE 1 2 E
*
1 Length of pile reinforcement from top > 1/3 of Length of pile * Y Y
2 Length of pile reinforcement from top > 8' * Y Y
3 Area of pile reinforcement > 0,005 (Area of pile concrete) * Y Y
4 Spiral reinforcement provided for full length of pile reinf = true * Y N
5 Diameter of spiral bar in pile z 1/4" * Y .
6 Maximum pitch of spiral in pile g 9" * Y .
7 Pitch of spiral at top 2 feet of pile < 3" * Y .
8 Ties provided equivalent to spiral = true * - ¥
*
RhhRhhkRhRRhhRRRhhdRbhhlAhrdddbar AR ARARRARRARAXAAARTRAARAARLRRERALRARERA AR AR RR R AR AR A AL L
%
1 CBCCPR = satisfied * X X
2 CBCCPR = viclated * X
*
COMMENTS :
1., No allowance is made for piles less than eight feet long, (This may be reasonable),
2. The text does not specify the length over which a spiral is to be provided. Conditien

4 is based on an assumption,
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DATUM: Catgepory B steel pipe pile requirement

SECTION: 7,4,4(C) LABEL: CBSPPR  NUMBER: 7490
INGREDIENTS
Datum Label Nunmber
Length of pile reinforcement from top 7454
Minimum development length ) MDL 1444
Area of pile reinforcement 7458
Area of pile concrete 7460
DECISION TABLE 1l E
*
1 Length of pile reinforcement from top 2 2 {Minimum development length) & Y
2 Area of pile reinforcement > 0.010 (Area of pile concrete) * Y
*
ARAAARXERRAIRRRRARKRREAKA R A KKK A &Aoo do o e s e e ot ek ke o ook ke sk ok ok e oo o ok o e i o e o o ok o ko ko
1 CBSPPR = satisfied * b4
2 CBSPPR = violated * X
*
DATUM: Category B precast concrete pile requirement
SECTION: 7.4.4(D) LABEL: CBPCPR NUMBER: 7492
INGREDIENTS
Datum Label Number
Length of pile reinforcement from top 7454
Length of pile 7478
Area of pile reinforcement 7458
Area of pile concrete 7460
DECLSION TABLE 1 E
*
1 Length of plle reinforcement from top = Length of pile * Y
2 Area of pile reinforcement 2 0,010 (Area of pile concrete) * ¥
*
Jededodede Rk kAR sk de ok o e de o e e ol e ok st ok g ok o o e ok s ek e e de e o e Aok e e dede e sk ook
1 CBPCPR = satisfied * X
2 CBPCPR = violated * X
*
COMMENTS :
1. The text calls for reinforcement, but does not specify a length, so the implication
is the full length, as shown in condition 1.
2, No requirements for ties are stated. Most building codes probably do require ties

in precast concrete piles in any case,
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DATUM: Category B prestressed concrete pile requirement

SECTION: 7.4.4(E) LABEL: CBPSPR  NUMBER: 7494
INGREDIENTS
Datum Label Number
Length of pile reinforcement from top 7454
Minimum development length MDL 7444
Area of pile reinforcement 7458
Area of pile concrete 7460
Ties provided at top 2 feet of pile 7496
Spacing of ties at top 2 feet of pile 7472
Size of ties in pile 7498
Spiral provided equivalent to ties T474
DECISION TABLE 1 2 E

: *
1 Length of pile reinforcement from top (nonprestressed) z 2 (Minimum Y Y
development length) *

2 Area of pile reinforcement (nonprestressed) 2 0,01 {Area of pile concrete) * Y Y

3 Ties provided at top 2 feet of pile = true # Y N

4  8pacing of ties at top 2 feet of pile g 4" * Yy

5 8ize of ties in pile 2 #3 LI S

6 Spiral provided equivalent to ties = true * - ¥

*

AR AR AR A R AR AR A AR AR AR AR AR AR AR AR AR AR AR R AR AR I AL R KA AL A AR AR IAN I AR R LA AAI R AR A XTI R AN AR AR L L%
E]

1 CBPSPR = satisfied *# X X
2 CBPSPR = violated * X
%
COMMENTS :

1. The text uses the word "may” in referring to the pile cap comnection, so the first
two conditions might be optional, :
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DATUM: Category C foundation requirement

SECTION: 7.5 LABEL: CCFR NUMBER: 7500
INGREDLIENTS
Datum Label Number
Category B foundation requirement CBFR 7400
Category C soil investigation requirement CCSIR 7510
Category C foundation tie requirement CCFTR 7520
Category C foundation pile requirement CCPR 7535
DECISION TABLE 1 E
%
1 Category B foundation requirement = satisfied * Y
2 {Category C soil investigation requirement = satisfied * Y
3 Category C foundation tie requirement = satisfied * Y
4 Category C foundation pile requirement = satisfied * Y
*
ook oA o K g R e Ak ek A o e o e ook 5 e s sk s e e ok o o s s ok e ok o e e s e s se o s o e e sl sl i e e e de s e
1 CCFR = satisfied ‘ % X
2 CCFR = violated * X
*
DATUM: Category C soil investigation requirement
SECTION: 7.5.1 . LABEL: CCSIR NUMBER: 7510
INGREDIENTS
Datum Label Number
‘Regulatory agency requires soil investigation report 7408
Category B soil investigation requirement CBSIR 7404
Soil invest report includes lateral pressure on wall due to EQ 7515
DECISION TABLE 1 2 E
*
1 Regulatory agency requires socil investigation report = true * N Y
2 (Category B soil investigation requirement = satisfied) * . +
3 Soil invest report includes lateral pressure on wall due to EQ = true * . Y
*
ERARAAAZAARAAAALARNAAK AR LA NAAR A AR XEARXHRARRRAEXAAARARAARCARAR AR AR AR AR AR LRI h R RN kA% R
1 CCSIR = satisfied * % X
2 CC8IR = violated * X
*
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DATUM: Category C foundation tie requirement

SECTION: 7.5.2 LABEL: CCFIR NUMBER: 7520
INGREDIENTS
Datum Label Number
Each individual spread footing interconnected 7525
Member strength YMS 3125
Effective peak velocity-related acceleration EPV 1415
Larger of connected footing .loads (FL) 7530
Equivalent foundation restraint provided and approved 7436
DECLSION TABLE 1L 2 E
*
1 Each individual spread footing interconnected = true * Y X
2 Member strength of interconnecting tie > FL (EPV/4) * Y N
3 Equivalent foundation restraint provided and approved = true * R 4
*
ARKEKEREARFAAKERAAARRAARRARRAAAARRERRIRRRIIARFERRAARRRARKAARRARRRRARRKKRRRIRRRH R AR AARRE
*
1 CCFTR = satisfied & X X
2 CCFTR = violated * X
*
COMMENTS :

1. See comment 1 on datum 7428,
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DATUM: Category C foundation pile requirement

SECTION: 7,5.3 LABEL: CCPR NUMBER: 7535
INGREDIENTS
Datum Label Number
Foundation structural components 7440
Pile type 7446
Category C uncased concrete pile requirement CCUCPR 7540
Category C cased concrete pile requirement CCCCPR 7550
Category C precast concrete pile requirement CCPCPR 7570
Category C steel pile requirement CCSPR 7595
DECISTON TABLE 1L 2 3 4 5 6 E
*
1 Foundation structural components includes concrete or * N Y Y Y Y ¥
steel piles *
2 Pile type = uncased concrete * . ¥ - - - K
3 Pile type = metal cased concrete * . = Y - - N
4 Pile type = precast concrete * . - - Y - XN
5 Pile type = steel * . - - - Y N
6 Category C uncased concrete pile requirement = satisfied * P S
7 Category C cased concrete pile requirement = satisfied * P A
8 Category C precast concrete pile requirement = satisfied * T S
9 Category C steel pile requirement = satisfied & P SN
*
e S e e e e s o o e oo e st ot o s s ok e s s o e ook e o e e s e ek sk sk e ke ook sk o e ke ok ok ke ok e ke ok ok ke ek
*
1 CCPR = satisfied * I X X X X X
2 CCPR = violated * X
*
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DATUM: Category C uncased concrete pile requirement

SECTION: 7.5.3(4) LABEL: CCUCPR  NUMBER: 7540
INGREDIENTS
Datum Label Number
Length of pile reinforcement from top 7454
Length of pile 7478
Area of pile reinforcement 7458
Area of pile concrete 7460
Number of bars in pile 7462
Size of bars in pile 7464
Ties provided for full length of pile reinforcement 7460
Maximum spacing of ties in pile 7468
Diameter of bars in pile 7470
Spacing of ties at top 4 feet of pile 7545
Pile diameter 7456
S8ize of ties in pile 7498
DECISION TABLE 1 2 E
*
1 Length of pile reinforcement from top = Length of pile * Y ¥
2 Area of pile reinforcement > 0,0050 (Area of pile concrete) * Y ¥
3 Number of bars in pile 2 4 * Y Y
4 8ize of bars in pile 2 #6 * Y ¥
5 Ties provided for full length of pile reinforcement = true * Y ¥
6 Maximum spacing of ties in pile £ 8 (Diameter of bars in pile) * Y ¥
7 Spacing of ties at top & feet of pile £ 3" * Y ¥
8 Pile diameter > 20" * N ¥
9 Size of ties in pile > #3 * Y o+
10 Size of ties in pile 2 #4 * . X
*
KRIAKKEAKRAIRAKARRRAKAAERIREREAKKAKARARRRRAARAAR AR ARRRIKRKARRARRRARIRARRRAARRIKRRRHK Kk &
%
1 CCUCPR = satisfied ® X X
2 CCUCPR = violated * 4
*
COMMENTS :

1. Because the lengths are unspecified, the implication is that reinforcement and ties
must be provided over the full length., Thus conditions 1 and 5 are shown as they
are.

2, Note that equivalent spiral reinforcement is not permitted, although it is in the

provisions for the similar datum 7452,
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DATUM: Category € cased concrete pile requirement

SECTION: 7.5.5(B) LABEL: CCCCPR NUMBER: 7550
INGREDIENTS
Datum Label Number
Length of pile reinforcement from top 7454
Length of pile 7478
Area of pile reinforcement in upper 2/3 of pile 7555
Area of pile comncrete 7460
Number of bars in upper 2/3 of pile 7560
Spiral reinforcement provided for full length of pile reinf 7480
Diameter of spiral bar in pile 7482
Maximum pitch of spiral in pile 7484
Pitch of spiral at top &4 feet of pile 7565
DECISION TABLE 1 E

i *
1 Length of pile reinforcement from top = Length of pile * Y
2 Area of pile reinforcement in upper 2/3 of pile 2z 0.0075 (Area of pile * b4
concrete) %

3 Number of bars in upper 2/3 of pile 2 4 * Y

4 Spiral reinforcement provided for full length of pile reinf = true * Y

5 Diameter of spiral bar in pile 2 1/4" ® Y

6 Maximum pitch of spiral in pile g 9" * Y

7 Pitch of spiral at top 4 feet of pile £ 3" * Y

*
e e e e e e s e e ok e e e sk e el o o e ok ok ok e e e s ok oo o ko e e o e el s e e e e st ok e s ok e e e e
*
1 CCCCPR = satisfied # X
2 CCCCPR = violated . * X
*
COMMENTS :

1. Unlike several of the other provisions for piles, this provision explicitly calls
for reinforcement over the full length of the pile,
2. Note that no provision for providing ties in lieu of spiral reinforcement is given.
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DATUM: Category C precast concrete pile requirement

SECTION: 7.5.3(C) ‘ LABEL: CCPCPR NUMBER: 7570
INGREDIENTS
Datum Label Number
Ties provided in top half of pile 7575
Ordinary concrete beam column lateral reinforcement reqt OCBCLR 11662
Pile designed to resist flexure due to¢ earthquake 7580
Pile stress at maximum soil deformation in earthquake 7585
Elastic limit of pile 7590
DECISION TABLE 1 2 E
* -
1 Ties provided in top half of pile = true and * Y ¥
Ordinary concrete beam column lateral reinforcement reqt = satisfied *
(for those ties) *
2 Pile designed to resist flexure due to earthquake = true # N ¥
3 Pile stress at maximum soil deformation in earthquake £ Elastic limit * . Y
of pile *
*
FRAEAERKRKXARAAARIRFAXRA AR R E A AARRAR AR AR AR ARAARARAEXARRRAAARAAAARRRANRARARA DAL IR AR DA ARAERA
*
1 CCPCPR = satisfied * X X
2 CCPCPR = violated * X
*
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DATUM: Category C steel pile requirement

SECTION: 7.5.3(D) ) LABEL: CCSPR NUMBER: 7595
INGREDIENTS
Datum Label Number
Connection strength YCS 3130
Member strength YMS 3125
DECLSION TABLE 1 2
*
1 Connection strength (between pile and cap) » 107 Member strength (of pile * Y N
in compression) *
*
Tk e de kR Ao e ek R ok A e RS At sk e sk ek ke ek R R Rk R R R R R R Rk
*
1 CCSPR = satisfied . ‘ x X
2 CCSPR = violated * X
*
DATUM: Gategory D foundation requirement
SECTION: 7.6, 7,6,1 LABEL: CDFR NUMBER: 7600
INGREDIENTS
Datum : Lahel Number
Category C foundation requirement CCFR 7500
Precast-prestressed piles used to resist flexure due to EQ 7620
DECISION TABLE 1 E
&
1 Category C foundation requirement = satisfied * Y
2 Precast-prestressed piles used to resist flexure due to EQ = true * N
%
et e s e o e s e e o e e e s s e e o s o v e vl ok oo ek s e e e o ot e e s ok o e s e ok s ok ok ok s e ek sk et o
%
1 CDFR = gsatisfied * X
2 CDFR = violated * : X
%

247



DATUM: Architectural/mechanical/electrical design requirement

SECTION: Chapter 8 LABEL: AMEDR NUMBER: 8001
INGREDIENTS
Datum Label Number
Architectural/mechanical/electrical provisions applicable AMEPA 8100
A/M/E component strength requirement AMESR 8110
A/M/E interrelationship requirement AMEIRR 8135
A/M/E attachment requirement AMEAR 8165
Architectural design requirement ARCHDR 8200
Mechanical/electrical design requirement MEDR 8300
Building Stage 1230
Proposed work on existing building 1240
Hazard abatement requirement HAR 13301
DECISION TABLE . 1 2 3 E

%

1 Architectural /mechanical/electrical provisions applicable = true * N ¥ ¥

2  A/M/E component strength requirement = satisfied * . ¥ N

3 A/M/E interrelationship requirement = satisfied * . ¥ X

4  A/M/E attachment requirement = satisfied * . ¥ X

5 Architectural design requirement = satisfied * P A 4

6 Mechanical/electrical design requirement = satisfied * . ¥ X

7 Building stage = existing and # R 4
Proposed work on existing building = alteration or repair and *
Hazard abatement requirement = satisfied *

b3

AEAXERRLARIALXAEIRAEKRAIRRRLEXRAXRFARLARRA KRR RRARLRAXLAX AR AR bRk h bk dhdhrhhdhdhdkirhhhdkhhiii it

*
1 AMEDR = satisfied * X X X
2 AMEDR = violated * X
*
COMMENT:

1. It was assumed that exception 2 of section 8,1 applied only to the strength requirement
(condition 2). The provisions of Chapter 1 make this issue somewhat academic, since
section 1.3 controls the application of these provisions in any case,
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DATUM: Architectural/mechanical/electrical provisions applicable

SECTION: 8,1 LABEL : AMEPA NUMBER: 8100
INGREDIENTS
Datum ' Label Number
Element of building (component) 2114
Architectural component listed in Table 8-B 8205
Mechanical/electrical component listed in Table 8-C 8303
A/M/E performance level PL 8105
Seismicity index SI 1425
Seismic hazard exposure group SHEG 1430
DECISION TABLE 1 2 3 4 5 6 7 8 9 10
%
1 Element of building = architectural, * + + + + + + + N + ¥
mechanical or electrical system or ceomponent *
2 Architectural component listed im Table 8-B = true * Yy ¥ ¥ ¥ ¥ Y ¥ - ¥ N
or Mechanical/electrical component listed in *
Table 8-C = true *
3 A/M/E performance level = L * N Y Yy Y Y ¥y . - .
4 A/M/E performance level = NR * N - - - - - = . Y .,
5 Seismicity index = 1 * . N - ¥ - ¥ Y . . .
6 Seismicity index = 2 % . N Y - ¥ - - . . .
7 (Seismicity index = 3 or 4) * . v - - - - - L,
8 Seismic hazard exposure group = 1 * . « NN Y Y - . . .
9 Seismic hazard exposure group = II * « +« ¢+ N - - ¥ . . .
10 (Seismic hazard exposure group = III) * R
*
RAKARRIIRRARARARAARAR AR RRARAARFARAARFARIRAAARRARRRAAEREAAAAARRRKARARARXARRARARAXAR KX EAK
*
1 AMEPA = true * X ¥ X X
2 AMEPA = false * X X X X X
E AMEPA = ? s X
*
COMMENTS &

1. Rule 10 was found in a decision tree analysis., It reflects a problem in determining
the applicability. Tt will not be possible to determine the performance level or the
seismic coefficients for A/M/E components that are not listed in the tables, even
through Section 8,1 indicates that the provisions are applicable te all A/M/E compo-
nents, Table 8-C has a footnote that provides for this contingency, but Table 8-B
does mnot.

2. Condition 4 and rule 9 are not found in Section 8.1. It was assumed that they should

be added to this decision table because performance level NR (= "not required”) is
introduced in Tables 8-B and 8-C,
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DATUM: A/M/E performance level

SECTION: 8.1, 8.1.3 LABEL: PL NUMBER: 8105

INGREDIENTS
Datum Label Number
Element of building {component) 2114
Performance level from Table 8-B XPLA 3106
Performance level from Table 8-C XPLME 8107
DECISION TABLE 1 2
*
1 Element of building = architectural system or component * Y N
(Element of building = mechanical or electrical system or component) * - +
*
ARAAAKERAARRARERRARRIRRFTF KRR RR KRR AT RAR TR kK o oo oo ek ok e o ko o o oo e o ok o ok ok o ok o ke e ek
‘ %
1 PL = XPLA ) * X
2 PL = XPLME * X
%
COMMENT :

1, Datum 8100 restricts the applicability such that conditiom 1 predetermines condition 2.
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DATUM: Performance level from Table 8-B

SECTION: Table 8-B

LABEL: XPLA NUMBER: 8106

INGREDIENTS

Datum Label Number
Element of building (component) 2114

Seismic hazard exposure group SHEG 1430

Number of levels (stories) 2243

Total height 2227

Distance from exterior wall to closest point of access 8236

Building located in an urban area 8237

Building contains highly flammable material §238

COMMENT :

Note that the footnotes to Table 8-B play an important role in determining the perfor-
mance level, Many of the ingredients listed above are introduced in the footnotes.

DATUM: Performance level from Table 8-C

SECTION: Table 8-C

INGREDIENTS

LABEL: XPLME NUMBER: 8107

Datum

Label Number

Element of building (component)
Seismic hazard exposure group

2114
SHEG 1430

COMMENTS :

Although there are many footnotes below Table

level.
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DATUM: A/M/E component strength requirement

SECTION: 8.1, 8.1.2, 8,2.1, 8.,3.1 LABEL: AMESR NUMBER: 8110
INGREDIENTS !
Datum Label Number
Nonstructural seismic force EP 8115
A/M/E component resistance ZAMECR 8112
Point of application of force on A/M/E component 8120
Direction of application of force on A/M/E component 8125
Element of building {component) 2114
Vertical seismic force ZFPV 8130
Wind load on exterior wall 8230
Code horizontal load on partition 8235
DECLISION TABLE 1 2 4 E
*
1 A/M/E component resistance > Nonstructural seismic force Y + .
2 Point of application of force on A/M/E component = center of ® Y ¥ .
gravity and *
Direction of application of force on A/M/E component = any *
horizontal direction *
3 Element of building = architectural component or system = Y N Y Y
4 (Element of building = mechanical or electrical component or system) * - + -~ =
5 A/M/E component resistance ? Nonstructural seismic force + * LY .
Vertical seismic force *
b Wind load on exterior wall > Nonstructural seismic force * N , Y =
7 Code horizontal load on partition > Nonstructural seismic force * N ., Y
*
AARAAR AR AR AR AR R AR AR R AR AR AR ER AR AR AR AR R AR R A AR AR AR AR A AR R AR AR RARRIAARA KA AR RAAR AR AARAAAAS
*
1 AMESR = satisfied * X X X X
2 AMESR = violated * X
*
COMMENT :
1. It was assumed that the exception given in section 8.2.1 regarding wind and other

horizontal loads and as shown in this table by rules 3 and 4 applies to the strength

requirement and not to the other provisions of Chapter 8,
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DATUM: A/M/E component resistance

SECTION: 8.1 LABEL: ZAMECR NUMBER: 8112

COMMENT ¢

1. No definitive guidance is given for evaluating the resistance of architectural, mechani-
cal, or electrical components. Should the component be of wood, steel, concrete, or
masonry, it might seem appropriate to use the applicable provisions of Chaprers 9 through
12, but this is not mentioned, except for attachments of M/E components. However, many
such cemponents are made of materials that would preclude the use of those chapters,

One exception to this problem of strength evaluation is the provisions for testing and
certification of mechanical and electrical equipment.

DATUM: Nonstructural seismic force

SECTION: 8.1 LABEL: FP NUMBER: 8115
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Seismic force for architectural cemponents XFPA 8215
Seismic force for mechanical/electrical component FPME 8309

DECISION TABLE I 2
*
1 Element of building = architectural system or component * Y N
2 (Element of building = mechanical or electrical system or component) * - +
*

ARERR R RERI R IR A AR R AR AR A XTI R R A R AR A AR AR A AR AR AL A RN A AA AR ARIA AR AR R AA AR IR R ZARNARRRNAARAARARR
*

1 FP = XFPA * X
Fp = FPME * X
*
COMMENT 2

1., Datum 8100 restricts the applicability such that condition 1 predetermines condition 2,

253



DATUM: Vertical seismic force

SECTION: 8.1, Table 8-C .LABEL: ZFPV NUMBER: 8130
INGREDIENTS
Datum Label Number
‘Seismic coefficient for vertical force on M/E component XCCVME 8313
Seismic force for mechanical/electrical component FPME 8309

COMMENT :

The vertical seismic force applies only to mechanical and electrical components. It
is to be determined in the same fashion as the horizontal forces (datum 8309), except
that the seismic coefficient from Table 8-C is to be reduced te 1/3 of the value for

horizontal forces.

DATUM: A/M/E interrelationship requirement

SECTION: 8.1,1 LABEL: AMEIRR  NUMBER: 8135
INGREDIENTS
Datum Label Number
Interrelationship of A/M/E systems exists 8140
Failure of A/M/E component causes failure at higher performance level 8145
Interaction of A/M/E system with structure exists 8150
Effect of A/M/E response on structure considered 8155
Effect of A/M/E deform compatibility with struct considered 8160
DECISION TABLE 1 2 3 4 E
¥
1 Interrelatiounship of A/M/E systems exists = true * Yy Y N N
2 Failure of A/M/FE component causes failure at higher performance * N N - -
level = true *
3 Interaction of A/M/E system with structure exists = true # Y N Y N
4 Effect of A/M/E response on structure considered = true * Y .Y .
5 Effect of A/M/E deform compatibility with struct considered = true * Y , Y ,
*
e e e v e e s e e e s s e e e e o e e e e e e o e e e e e e e e e e e e e e s ek e e o o vl o o o e e s e e ok e s e e s e s
*
1 AMEIRR = satisfied * X X X X
2 AMEIRR = violated * X
*

254



DATUM: A/M/E attachment requirement

SECTION: 8,1.,2 LABEL: AMEAR NUMBER: 8165
INGREDIENTS
Datum Label Number
All A/M/E components attached to structure 8170
Attachments transmit seismic force to structure 8175
Friction due to gravity considered as resistance 8180
Attachment design documentation sufficient to verify compliance 8185

DECISION TABLE 1 E
*
1 All A/M/E components attached to structure = true * Y
2 Attachments transmit seismic force to structure = true * Y
3 Friction due to gravity considered as resistance = true * N
4 Attachment design documentation sufficient te verify compliance = true * Y
*
RERRRRERA IR AR RRERRRRA R AR AR R RS RRRAAR AR AR R AAAR KR AR RS AR AR KRR KA AR AR AR AR AR AR AARARARRARAARAANAR
*
1 AMEAR = satisfied * X
2 AMEAR = violated * X
*
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DATUM: Performance characteristic

E o

E e

SECTION: 8.1.,3, table 8-A LABEL: P NUMBER: 8190
INGREDTENTS
Datum Label Number
A/M/E performance level PL 8165
DECLSION TABLE 1 2 3 4
*
A/M/E performance level = § * Y - - N
A/M/E performance level = G * - Y - XN
A/M/E performance level = L * - - ¥ N
(A/M/E performance level = NR) * - - -+
*
RERFBRARREIERRAXRARERRAKRRAXKEARRKEKRKHFTREEF KK AR KA KRR H AT Aok TR e Rk ko ok o ok e ek
®
P = 1.5 & X
P = 1.0 *® X
P = 0.5 * X
P=1 * X
®
COMMENT :

factor

This decision table is based on table 8-A, except that condition 4, rule 4, and
action 4 have been added, because "NR" is a permissible value of the performance

level., Presumably the intended value of P in action 4 shouid be zero,
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DATUM: Architectural design requirement

SECTION: 8.2.1, 8.2.3, 8.2.4, §.2.5 LABEL: ARCHDR  NUMBER: 8200
INGREDIENTS
Datum Label Number
Arch component design or criteria included in design document 8210
Exterior wall panel attachment requirement EWAR 8240
Architectural component deformation requirement ACDR 8250
Arch component out of plane bending requirement O0PBR 8270
DECISION TABLE 1 E
*
1 Arch component design or criteria included in design document = true * Y
2 Exterior wall panel attachment requirement = satisfied * Y
3 Architectural component deformation requirement = satisfied * Y
4 Arch component out of plane bending requirement = satisfied * Y
*
Jededs g Fok ek e R R e ke ok Rk e Rk ke R R R AR R R R AR AR AR RA KR ARIERARRRRERRKAERAARRRRARXARKAARRAARAL
*
1 ARCHDR = satisfied * X
2 ARCHDR = violated * X
*

DATUM: Seismic force for architectural components

SECTION: 8.2.2 LABEL: XFPA NUMBER: 8215
INGREDIENTS
Datum Label Number

Effective peak velocity-related acceleration
Seismic coefficient for architectural components
Performance characteristic factor

Weight of A/M/E component

EPV 1415
XCCA 8220
P 8190
(We) 8225

FUNCTION:

XFPA = EPV(XCCA)(P)(WC)
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DATUM: Seismic coefficient for architectural components

SECTION: 8,2,2, Table 8-B LABEL: XCCA NUMBER: 8220
INGREDIENTS
Datum Label Number
Element of building (component) ' 2114
COMMENT:

1. Just as datum 8106 is, this datum is evaluated from table 8-B. Unlike datum 8106 how—
ever, the footnotes to the table do not affect the seismic coefficient. Therefore,
the only ingredient necessary is the type of component,

DATUM: Exterior wall panel attachment requirement

SECTION: 8.,2.3 LABEL: EWAR NUMBER: 8240
INGREDIENTS
Datum Label Number
Element of building . 2114
Ductility/rotation capacity provided 8245
Design story drift DRIFT 4660
DECLSION TABLE 1 2 E
*
1 Element of building = exterior wall panel * N Y
2 Ductility/rotation capacity provided sufficient to accommodate * . ¥
design story drift *
P
FIK KRR IARI AR R IR AR XA KRR AR AR IR AT RAAR KRR R FRAF AR A Koo dk oo oo ook e de e de st e
*
1 EWAR = satisfied * X X
2 EWAR = violated * X
*
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DATUM: Architectural component deformation requirement

SECTION: 8.2,4 LABEL: ACDR NUMBER: 8250
INGREDIENTS
Datum Label Number
A/M/E performance level PL 8105
Horizontal drift provided for in design of arch component 8255
Design story drift DRIFT 4660
Arch component related to horizontal cantilever 8260
Vertical deflection of cantilever provided for in arch component 8265
DECISION TABLE 1 2 3 4 5 E
*
1 A/M/E performance level = L * N N Y Y -
2 A/M/E performance level = NR * N N - - Y
3 Horizontal drift provided for in design of arch component > * Y Y o, . .,
Degign story drift *
4 Horizontal drift provided for in design of arch component 2 50% * + + 'Y Y .
of Design story drift ‘ *
5 Arch component related to horizontal cantilever = true * Y N ¥ N .,
6 Vertical deflection of cantilever provided for in arch Y L, ¥ ., .
component = true *
*
HEAERRARRREA AR AR R A AR A AR A AR A AR R AR R AR AR AL AR R AR AR AR AR A AR AR I AR AL A RE AR IR AR A R AR A AR ARARAARE
*
I ACDR = satisfied .k X ¥ X X X
ACDR = violated * X
#
COMMENT:

1. Condition 2 and rule 5 are not found in section 8.2.4. It was assumed that they should
be added to this decision table. ’
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DATUM: . Architectural component out of plane bending requirement

SECTION: 8,2.5 LABEL: OOPBR NUMBER: 8270
INGREDIENTS
Datum Label Number
Material behavior of architectural component 8275
Out of plane bending deflection due to seismic force 8280
Dgflection capability of architectural component 8285
DECISTON TABLE 1 2 E
*
1 Material behavior of architectural component = basically brittle * N Y
2 Qut of plane bending deflection due to seismic force g Deflection * . X
capability of architectural component : #*
*
e s e e e e e ok ke o ke s s o ok o i e ke o e ook e ks ke st e e ek ko o 9 e e e s sk o ke s s o e s o vk e ok e e e
*
1 OOPBR = satisfied * X X
2 OOPBR = violated * X
*
COMMENT :

Ingredients 8275 and 8285 both lack any explanation as to how they should be evaluated,
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DATUM: Mechanical/electrical design requirement

SECTION: 8.3.1, 8.3.3, 8.3.4, 8.3.5 LABEL: MEDR NUMBER: 8300
INGREDIENTS
Datum Label Nunmber
M/¥ component design or criteria included in design document 8306
Mechancial/electrical attachment design requirement MEADR 8345
Mechanical/electrical component design requirement MECDR 8360
M/E utility service interface requirement MEUSIR 8372
DECISION TABLE 1 E
*
1 M/E component design or criteria included in design document = true * Y
2 Mechancial/electrical attachment design requirement = satisfied * Y
3 Mechanical/electrical component design requirement = satisfied * X
4  M/E utility service interface requirement = satisfied * Y
*
e e 4 e e e e s o ok e e e oo s e st ok S e e e ook R o o o ke o e e ol ok e e ok ok e s e e g e e e ok e o sk s e s e ok
*
1 MEDR = satisfied * X
2 MEDR = wviolated * X
*
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DATUM: Seismic force for mechanical/electrical component

SECTION: 8.3.1, 8.3.2 LABEL: FPME NUMBER: 8309 ?
INGREDIENTS
Datum Label Nﬁmber
Analysis performed to justify reduced M/E force - 8310
Results of M/E component force analysis 8311
Effective peak velocity-related acceleration EPV 1415
Seismic coefficient for mechancial/electrical component XCCME 8312
Performance characteristic factor P 8190
Amplification factor for attachment of M/E component AC 8315
Amplification factor for lecation of M/E cewmponent XAX 8318
Weight of A/M/E component {WC) 8225
DECISION TABLE 12

*
1 Analysis performed to justify reduced M/E force = true * N ¥

1
2

e s e e s v ok sk e e o e v v ok e s o vl e v e ol e s sl st e e e e e e e de el e el dede e e e ol e s el i e ek e e i e e e b e e el e e ek

FPME = EPV(XCCME)(P)(AC)(XAX)(WC) * X
FPME = results of M/E component forece analysis % X
%

DATUM: Seismic coefficient for mechanical/electrical component

SECTION: §8.3.2, Table 8-C LABEL: XCCME NUMBER: 8312

and

DATUM: Seismic coefficient for vertical force on M/E component

SECTION: 8,3.2, Table 8-C LABEL: XCCVME NUMBER: 8313
INGREDIENTS
Datum Label Number
Element of building (component) . 2114
Type of light fixture support 8339
I
COMMENT :
1. These data items are determined from table 8-B. Note that the footnotes have a bearing

on the value, The vertical coefficient is simply 1/3 of the horizontal ceefficient.
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DATUM: Amplification factor for attachment of M/E component

SECTION: 8,3,2 (A) LABEL: AC NUMBER: 8315
INGREDIENTS
Datum Label Number
Type of mounting system for mech/elec equipment 2160
Type of restraining device 2166
Natural period of vibration of component and attachment TC 8324
Building period T 4240
Location of mech/elec mounting system 8327
DECISION TABLE 1 2 3 4 5 6 E
*
1 Type of mounting system for mech/elec equipment = fixed Y - -
or direct *
2 Type of mounting system for mech/elec equipment = resilient * - ¥ Y Y Y Y
3 Type of restraining device = seismic activated * R A
4 Type of restraining device = elastic * . = ¥ ¥ ¥ ¥
5 TC/T < 0.6 ¥ . . Y N - .
6 TC/T 2 1.4 L U 2
7 Location of mech/elec mounting system = directly on * . +«+ N N N ¥
ground or on slab in direct contact with ground *
*
e e e e e e s s e e e e ok sk o S o e ol e oo s ot e e o o el o s o s st o s o e e e o o ek o e e ol o o e oo e e e e o e s e e e e o v e e o e e :
& i
1 AC =1 * X X X X
2 AC = 2 minimum * X
3 AC =2 * X
E AC=2? * X
*
COMMENT :

1. The decision tree analysis shows two ELSE rules that represent possible ommissiomns:

1) for the case of a mounting system that is not classified is fixed, direct, or
resilient, and 2} for the case of a resilient mounting system with a restraint that is
not seismie activated or elastic, Chapter 2 actually defines a third type of restraint
for resilient mounting, a fixed restraining device.

ca + * C4 + +C7 * % E6

- - -

- - - = -« C5 *+ * R3
- - - - -co6 <+ o+ x5
- - - - e
- c .- €3 + * R2
- ': - E1SE

- = ELSE
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DATUM: Amplification factor for location of M/E component

NUMBER: 8318

SECTION: 8.3.1 LABEL: XAX
TNGREDIENTS
Datum Label Number
Height to level X (hx}) 2226
Total height (H) 2227
FUNCTION:

XAX = 1,0 + hx/H
DATUM: Type of resilient mounting system
SECTION: 8.3.3, 2.1 LABEL: TRMS NUMBER: 8321

INGREDLENTS
Datum Label Number
Horiz force displacement ratio of resilient mounting system 2161
Vert force displacement ratio of resilient mounting system 2162
DECISION TABLE 1 2
*
1 Horiz force displacement ratio of resilient mounting system = vert * Y N
force displacement ratio of resilient mounting system *
) *
ek 9 e e ke s o e e e e ok e e s o e s s ok s e o st e kot s e e o e e st ok sk e e ok sk ek R R A R R s e e R ek
: *
1 TRMS = stable * X
2 TRMS = not stable * X
%

COMMENT :

1. The provision represented here is actually found in chapter 2, but section 8,3.3 is the

place where it is used.
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DATUM: Natural period of vibration of component and attachment

SECTION: 8.3.2 (A) LABEL: TC NUMBER: 8324
INGREDIENTS
Datum Label Number
Weight of A/M/E component (We) 8225
Stiffness of M/E support with respect teo center of gravity K 8330
Use of other substantiated value of period desired 8340
Properly substantiated value of period 8342
DECISTON TABLE 1 2
*
1 Use of other substantiated value of period desired = true * N Y
*
ARRRERAAERER AR SRR AR AR AR A AR AR AR AR AR AR AR AR AR TR AR AR A RA AR A AR R R R AR R AR ARARAARRARLR AR AR AKX
*
1 TG = 0.32  WC/K * X
2 TC = preoperly substantiated value of period * X
*

265



DATUM: Stiffness of M/E support with respect to center of gravity

SECTION: 8.3.2 (A) LABEL: ¥ NUMBER: 8330
INGREDLENTS
Datum Label Number
Type of mounting system for mech/elect equipment 2160
Type of resilient mounting system TRMS 8321
Spring constant for mounting system 8332
Slope of M/E support load deflection curve at point of load 8333
DECISION TABLE 1 2 E
*
1 Type of mounting system for mech/elect equipment = resilient # Y ¥
2 Type of resilient mounting system = stable * Y N
%
AARR AR R R AR AR AR AR A AR R R R AR R AR A AR R AR R AR AR AR AR R AR R AR AR AR AARRR AR R AR RRRRRRA AR KRR RRRRARARR
*
1 K = spring constant for mounting system * X
2 K = slope of M/E support load deflection curve at point of load * X
E K=1 * X
*
COMMENT :
1, Although this table shows an else rule with no specified action for nen-resilient

mounting systems, the omission is not significant because K is only called for when

the mounting system is resilient.
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DATUM: Mechanical/electrical attachment design requirement

SECTION: 8.3.3 . LABEL: MEADR- NUMBER: 8345
INGREDIENTS
Datum Label Number
Type of mounting system for mech/elect equipment 2160
Wood materials requirement WMR 9001
Steel materials requirement SMR 10001
Concrete materials requirement CMR 11001
Masonry materials requirement MMR 12001
Type of resilient mounting system TRMS 8321
Restraining device provided for resilient mounting 8348
Type of restraining device 2166
Resistance of restraining device on resilient mount 8351
Force on component due to deceleration by restraint 8354
Restraining force determined by dynamic analysis 8357
Seismic force for mechanical/electrical component FPME 8309
DECISION TABLE 1 2 3 E
*
1 Type of mounting system for mech/elect equipment = fixed or direct * Y - -
2 Type of mounting system for mech/elect equipment = resilient * - Y X
3 Wood materials requirement = satisfied and * Yy . .
Steel materials requirement = satisfied and *
Concrete materials requirement = satisfiéa__égg *
Masonry materials requirement = satisfied &
4  Type of resilient mounting system = stable * . ¥ Y
5 Restraining device provided for resilient mounting = true * < ¥ Y
6 Type of restraining device = elastic * . Y N
7 Resistance of restraining device on resilient mount > Seismic force * PO S
for mechanical/electrical component or *
Resistance of restraining device on resilient mount 2> Restraining *
force determined by dynamic analysis *
8 Force on component due to deceleration by restraint g Seismic force * . Y .
for mechanical/electrical component *
%
ARARERXBARAARERARRAAREFRARARARARRANARARRLRRAHHOAFA AR AT bR 5k ke do s oo Ao ook oo s oo s e de e e e e o
*
MEADR = satisfied * ¥ X X
MEADR = violated * X
*
COMMENTS :

1. Condition 3 is somewhat redundant because chapters 1 and 3 already require it.

2. It was assumed that resilient mounting systems with restraining devices other than
elastic are permitted, because other sections of the chapter make specific reference
to other types, As section 8,3, is written, however, neither conditions 7 nor 8 apply
to such mounting systems,

3. The commentaty to the Provisions indicate that the logical or in condition 7 may not

be strictly correct.
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DATUOM: Mechanical/electrical component design requirement

SECTION: 8.3.4 LABEL: MECDR NUMBER: 8360
INGREDIENTS
Datum Label Number
M/E component certification (testing) required MECCR - 8363
M/E attachment certification (testing) required MEACR 8369
Mechanical/electrical test compliance requirement MEETC 1644
DECISION TABLE 1 2 E
*
1 M/E component certification {testing) required = true or * N Y
M/E attachment certification (testing) required = true *
2 Mechanical/electrical test compliance requirement = satisfied * . X
*
ER R P P R R PR R PR R R o E R R R P P R R R e T P P R L e e e
*
1 MECDR = satisfied * X X
2 MECDR = violated ‘ * X
%
COMMENT :
1. The text of section B.3.4 refers to "certification” in many places, whereas the text

of section 1.6.3 refers to "testing.” Section 1.6.5, which is not referenced by either
section 8.3 ,4 or 1.6,3 refers to "certification,” This mixture of terms is somewhat
confusing. The confusion even extends to the title of section 8.3.4, (and consequently,
the name of this datum) which does not accurately represent the provisions within
section 8.3.4,
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DATUM: M/E component certification {testing) required
SECTION: &.3.4 LABEL: MECCR NUMBER: 8363
INGREDIENTS
Datum Label Number
Type of mounting system for mech/elect equipment 2160
A/M/E performance level PL 8105
Seismicity index SL 1425
DECISION TABLE 1 2 E
*
1 Type of mounting system for mech/elect equipment = fixed or direct * Y -
2 Type of mounting system for mech/elect equipment = resilient * - X
3 A/M/E performance level = § or G * Y ¥
4 Seismicity index = 3 or 4 * Y .
*
KRR RRARFRAARARARFARARABRARRARAE R KRR RAAAAR AR KRR RARAAR AR AR A AR AR AR AARARARRAARARERRARRERS
*
1 MEGCR = true * X X
2 MECCR = false * X
%
DATUM: M/E attachment certification {testing) required
SECTION:_ 8.3.4 LABEL: MEACR NUMBER: 8369
INGREDIENTS
Datum Label Number
Type of mounting system for mech/elect equipment 2160
A/M/E performance level PL 8105
DECISION TABLE 1 E
*
1 Type of mounting system for mech/elect equipment = resilient * Y
2 A/M/E performance level = 5 or G * Y
, %
SRARETIIREREIRRITARRRIAREXIIREREHAERAARRARIAERRKERERRRARERR IR RAAREERRIRERIARERRA AR X RA
*
1 MEACR = true * X
2 MEACR = false * X
*
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DATUM: M/E utility service interface requirement

SECTION: 8,3.5 LABEL: MEUSIR  NUMBER: 8372
INGREDIENTS
Datum . . Label Number
Seismic hazard exposure group SHEG 1430
Seismicity index SI 1425
Element of building (component) 2114
Type of utility service 8375
Utility shutoff device provided 8378
Action to trigger utility shutoff device 8381
Effective peak acceleration EPA 1405
DECISION TABLE 1 2 3 4 E
*
1 Element of building = utility interface for gas, high * N Y Y Y
temperature fluids or electricity *
2  Seismic hazard exposure group = 11 or 1III * . ¥ ¥ N
3 Seismicity index = 3 or 4 * . YN .
4 Utility shutoff device provided = true * I
5 Action to trigger utility shutoff device = failure within service % .Y,
system  and %
Action to trigger utility shutoff device = ground motion above *
0.5 EPA {gravity) *
#
T e T e e T e T P P LT
*
1 MEUSIR = satisified * X X X X
2 MEUSIR = violated ® X
*

COMMENT :

1, Condition 5 states that the shutoff device shall be triggered by either, or both, of
the two actions specified. There is one other possible assumption for the meaning of
the provisions: that the shutoff device can be designed to trigger on either cne of
the two actions and ignore the other.
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DATUM: Wood materials requirement

SECTION: Chapter 9 . LABEL: WMR NUMBER: 9001
INGREDIENTS
Datum Label Number
Building elements that resist seismic force 9110
Requirements of wood reference documents ' 9120
Building use 1270
Construction type i : 1350
Number of levels (storiles) 2243
Total height 2227
Seismicity index ST 1425
Conventional light timber requirement CLTR 9701
Wood strength calculation procedure requirement ZWSCPR 9200
Engineered timber construction requirement ETCR 9801
Wood design category requirement . WDESCR 9002
DECISION TABLE 1 2 3 E

*
1 Building elements that resist seismic force include wood systems * N Y Y

2 Requirements of wood reference documents = true (as modified by * . Y ¥

conditions 3 through 7) *
3 Building use = dwelling and Construction type = wood frame and * . ¥ N
Number of levels (stories) < 3 and Total height < 35 feet and *
Seismicity index = 3 or 4 *
4 Conventicnal light timber requirement = satisfied * . Y.
5 Wood strength calculation procedure requirement = satisfied * . Y
6 Engineered timber construction requirement = satisfied # . .« X
7 Wood design category requirement = gatisfied * Y
S e e ek s e e e e Ao e e 6 Bk kR R ke R
1 WMR = satisfied * X X X
2 WMR = violated " * X
*
COMMENTS :

1. The third condition is found in section 1.3.1, which is referenced in section 9.7.
Chapter 1 states that buildings for which that condition is true need only satisfy
the provisions of section 9.7, which 1s the fourth condition. Thus the second rule
is independent of the seismic performance category. In fact, chapter 1 strongly
implies that such buildings need not be classified according to seismic performance
category. Section 9.5, which contains the category C wood requirement, modifies the
provisions of section 9,7, thus implying that such buildings are classified according
ta seismic performance category (they all fall into category B or category C),

This inconsistency is treated in these decision tables by including the pertinent
provision from section 9,5 in the decision table for section 9.7 and by assuming that
such buildings are classified only for the purpose of determining the applicable
provisions in that decision table and that no other seismic performance category
requirements apply,

2. Although category A bulldings require very little analysis of seismic forces, the

wording of section 9.7 only allows the conventional light timber design rules for
those buildings meeting the exception of section 1.3.1. Thus this table shows that
category A buildings (which do not meet the exception of section l.3.l) must meet
the requirement for engineered construction, which does not seem to be fully
applicable.
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30

COMMENT (for datum 9001, previous page)

There are several possible ELSE rules for this table (see decision tree), and for
most of them the implied action seems appropriate. There is one exception, however,
(It is warked with an *.) Buildings for which the third condition is true (i.e.,
buildings falling within the exception of section 1,3,1) and the fourth condition
is false (i.e., buildings not satisfying the requirements of section 9.7, the con~
ventional light timber construction requirement) are apparently unacceptable, even
if conditions 5, 6, and 7 are true. Tt would seem technically acceptable for the
conventional light timber construction requirement to be violated if the engineered
timber construction requirement were satisfied,

Cl + + L2 + + 03 + +C4 =+ + R2

- - - - - ELSE#

: - oo C5 * *+C6 *+ *CT * + R3
- - - - -~ - musE
- - N > ELSE

- - - - ELSE

- - - ELSE

- - R1
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DATUM: Wood design category requirement
SECTION: Chapter 9 LABEL: WDESCR  NUMBER: 9002
INGREDIENTS
Datum Label Number
Seismic performance category sSPC 1490
Category A wood requirement CAWR 2300
Category B wood requirement CBWR 9400
Category C wood reguirement CCWR 9500
Category D wood requirement CDWR 9600
DECISION TABLE 1 2 3 4 E
*
Seismic performance category = A * ¥ - - N
Seismic performance category = B * - - N
Seismic performance category = C * - = Y N
(Seismic performance category = D) * - - - +
Category A wood requirement = satisfied * ¥ + + +
Category B wood requirement = satisfied * A
Category C wood requirement = satisfiled ® . . ¥+
Category D wood requirement = satisfied * T ¢
%
RRRERRARRRAKRERRAAARRAALR AR AR AR RARRRRRARRR AR AR RARANRRARRAAARRRA R AL RARRRRAERRARRRERRARR KR
*
WDESCR = satisfied * X X X X
WDESCR = violated * X
*
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DATUM: Wood strength caleulation procedure requirement

SECTION: 9.2 ’ LABEL: ZWSCPR  NUMBER: 9200
INGREDIENTS
Datum Label Number
Strength of wood components XSW 9210
COMMENTS ¢

1., This particular datum is not absolutely necessary to represent the Provisions, and the
relation to its ingredient is somewhat less clear than in the general case. It is
used in this analysis to emphasize that the strengths of structural components found
in reference documents are modified by the Provisions for use in earthquake resistant
design and to facilitate the clear reference of the datum from other chapters indepen—
dently from the design category datum.

2. Note that this requirement applies for all seismic performance categories, including
category A, even though no seilsmic load analysis is specified for category A, only
minimum seismic forces,

DATUM: Strength of wood components

SECTION: 9.2 - LABEL: XSW NUMBER: 9210
INGREDIENTS
Datum Label Number
Capacity reduction factor for wood PHIW 9220
Allowable strength of wood components ASW 9230
FUNCTION:

X8W = 2(PHIW){ASW)
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DATUM:

SECTLON:

o Lo

O oo~

oI e R L

Capacity reduction factor for wood

9.2, 9.5.3, Table 9-1

INGREDIENTS

LABEL: PHIW

NUMBER 3

9220

Datum

Label

N

unher

Element of building (component)
Stress type

Diaphragm strength calculated from principles of mechanics

Species group

Diaphragm strength from these provisions
Number of screws ¢or nails in joint
Width of panel boundary members

1G]

2114
9240
19250
9260
9270
9280
9290

DECISION TABLE

10

11

Element = wood member and

Stress type = bending, bearing, compression or
tension

Element = plywood diaphragm and Diaphragm
strength calculated from principles of
mechanics = true

Species group of diaphragm framing
Species group of diaphragm framing

I1T
v

]

Element = diaphragm or shear wall and
Diaphragm strength from these provisions
Element = carriage bolt without washer
Element = lag screws or wood screws
Number of screws or nails in joint > 4
Element = bolt or other timber connector
Element = nail perpendicular to grain in
withdrawal
Element = plywood diaphragm and Width of
panel boundary members < 3" nominal

ARRKRARIRREAARRKRR ARSI A AR KRR IR AL R ARAR LI RAAARARARR IR ARARARARERKRALRARIE AR RRAAA AL SR RAAL

PHIW
PHIW
PHIW
PHIW
PHIW

PHIW =

PHIW

PHIW.

= 1,0
= (.82
= 0.65
= 0.75
0.67
0.90
3.6/N
?

n

th

true

S % % % N o N % % N S H ¥ ¥ W % ¥ F &
1

*

* X
*

N

X

X

N

Y

I = 1 |

|

[ )

X

<oL= oA

LS A |

COMMENTS :

There are several ELSE rules for which no action is specified.
tree,

1)

ii)

iii)
iv)

} Tor example:

Shear stress in a wood member (marked *).
Plywood diaphragms with strength calculated on the principles of mechanics
where the species group of the framing members is T or I1 (marked #,).
Note that Douglas Fir and Southern Pine are both Group 1I.
Lateral resistance of nails (marked $).

etc.
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DATUM 9220: Derived decision tree

c2 + + C3 + + R2

- e« = w C4 * + K3

ELSE
« =« = C5 *+ + Cll *+ * ES

- - = - R4

- = ~-C7 *+ *C8 * * RS

- -

- - = = R7

- C10 * + €8 *+ + R11
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DATUM: Allowable strength of wood components

[N

o~ o Ln

(o]

[y
<

SECTION: 9.2, 9.6.3, 9.8 LABEL: ASW NUMBER: 9230
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Diaphragm strength calculated from principles of mechanics 9250
Seismic performance category SPC 1490
Building contains concrete or masonry walls 9630
Component covered by wood reference documents 9130
Allowable working stress shear in plywood diaphragm XWSSPD 9867
Allowable working stress shear in plywood shear walls XWSPSW 9877
Allowable working stress shear for fiberboard shear walls AWSFSW 9886
Allowable working stress shear for lath and plaster walls AWSLPW 9888
Allowable working stress shear for gypsum board walls AWSGBW 9892
Strength from reference documents 8235
DECLSION TABLE 1 2 3 4 5 6 7 8 9 10 11 E
%
Component = plywood diaphragm *Y ¥ - - - - - - - - N
Component = plywood shear wall - - Y ¥ ¥ = - - - - N
Component = conventional diagonlly sheathed - - - - -Y¥ - - - - N
shear wall *
Component = special diagonally sheathed shear A - - - - - - ¥ - - - N
wall *
Component = fiberboard shear panel - = - - = - =¥ = - N
Component = lath and plaster shear panel o = - - - - - - ¥ - N
Component = gypsum board shear panel e = = = - - - - - N
Diaphragm strength calculated from principles * N Y N Y . . . . . .
of mechanics = true *
Seismic performance category = D and Building #, o, NN Y . . . . R
contains concrete or masonry walls = true *
Component covered by wood reference documents =% ., [, . . . . . . . 4

mLe O~ WN

true

*************:'c******************************************************k********k**********

ASW = XWSSPD (table 9-1 of Provisions)
ASW = XWSPSW (table 9-2 of Provisions)
ASW = XWSPSW/2

ASW = Strength from reference documents
ASW = 200 pounds/foot

ASW = 600 pounds/foot

ASW = AWSFSW (tabel 9-3 of Provisions)
ASW = AWSLPW (table 9-4a of Provisions)
ASW = AWSGBW (table 9-4b of Provisions)
ASW = ¢

*

® X

*

X

N R R )
»s

COMMENTS :

The "allowable” strength of a large number of wood components is specified in the
tables referenced from section 9.8, This is in countrast to the other chapters on
materials of construction, where reference documents are used almost exclusively for

"allowable" strengths,

Rule 5 is found in section 9.6.3. 1t was assumed that condition 8 should be immaterial

for that rule.

The only ELSE rule is for components that would give false values for conditions

1 through 7 and 10.
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DATUM: Category A wood requirement

SECTION: 9.3 LABEL: CAWR NUMBER: 9300
INGREDIENTS
Datum Label Number
Construction type 1350
Number of levels (stories) 2243
Wall sheathing application requirement WSAR 8763
Portion of length of wall with bracing 9320
Wall location 9330
Wall bracing applied over full height of story 9340
DECLSION TABLE 1 2 3 E
*
1 Construction type = wood frame and Number of levels (stories) = 3 * N Y ¥
2 Wall location = first story exterior * . N ¥
3 Wall sheathing application requirement = satisfied * [ 4
4 Portion of length of wall with bracing 2 25% * « . X
5 Wall bracing applied over full height of story = true * P 4
%
8 o % e e e e e e o e oo o e e o o o o e oo o o s oo o e e o ol kR v ok o ok el ok s 5 o e e s e e ok ok e e o s sk ok
%
1 CAWR = satisfied * X X X
2 CAWR = violated * X
*®
COMMENTS::
1. WNote that the wall bracing provisions apply only to three—story buildings., It might
be more plausible if they applied to all buildings over 2 stories high.
2. The provisions for wall bracing apparently override any calculated strength require-

ments,
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DATUM: Category B wood requirement
SECTION: 9.4 LABEL: CBWR NUMBER: 9400
INGREDIENTS
Datum Label Number
Category A wood requirement CAWR 9300
Category B wood tie requirement CBWTR 9420
Category B lag screw washer requirement CBLSWR 9450
Category B eccentric joint requirement CBEJR 9480
DECLSION TABLE 1 E
*
1 Categorvy A wood requirement = satisfied * Y
2 Category B wood tie requirement = satisfied * Y
3 Category B lag screw washer requirement = satisfied * Y
4 Category B eccentric joint requirement = satisfied * Y
*
FREFHRRRARRFRE R AR AR R R Ao ook ook deoe e el o e e e o e ook e e ook ek ek oo ek e sk sk ko ok ek ok
*
1 CBWR = satisfied * X
2 CBWR = violated * X
*
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DATUM: Category B wood tie requirement

SECTION: 9.4.1(4) 4 LABEL: CBWIR NUMBER: 9420
INGREDIENTS
Datum . Label Number
Component providing seismic tie between two portions of bldg 9430
Component providing anchorage of concrete or masonry walls to floors 9440
DECISTION TABLE 1 E
*
1 Component providing seismic tie between two portioms of bldg = diaphragm * N
sheathing &
2 Component providing anchorage of concrete or masonry walls to floors = * N
*

o

diaphragm sheathing
*

dedekedese s e e s et o e sk ok e e e o e e e e et e de e g et ek e e e e ek e e e s ek ek e e
*
CBWIR = satisfied * X
CBWTR = violated ’ % X
*

COMMENTS :

Section 9.4.1(A) is headed “Anchorage of Concrete or Masonry Walls,” but the text
of the section also includes reference to the minimum tie requirement of section
3.7.5.
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DATUM: Category B lag screw washer requirement

SECTION: 9.4.1(B) LABEL:

CELSWR  NUMBER: 9450

INGREDIENTS
Datum Label Number
Bearing material under head of lag screw 9460
Washer provided under head of lag screw 9470
DECILSION TABLE 1 2 E
3
1 . Bearing material under head of lag screw = wood * N ¥
2 Washer provided under head of lag screw = true * . ¥
%
Fodede e St SR K AR AR R R A Ao Rk e R ot A Ao A A A s e e sk st s e e e e s ek
%
1 CBLSWR = satisfied * X X
2 CBLSWR = violated * X
*

DATUM: Category B eccentric joint requirement

SECTION: 9.4.1(C) LABEL: CBEJR NUMBER: 9480
INGREDIENTS
Datum Label Number
Greatest end distance in any eccentric wood joint 9485
Depth of member 9490
Sect 2088 of Ref 9.1 modified, delete 50% stress increase 9495
DECISION TABLE 1l 2 E

1 Greatest end distance in any eccentric wood joint > 5(Depth of memher) N Y

2 Sect 208B of Ref 9.1 modified, delete 50% stress increase = true . Y

FdRekddddhdobdobibhde iR Ak d okt R dnn ki e o v b deoe b e b ek e e b ek e ek kb sk e ook

1 CBEJR = satisfied
2 CBEJR = violated

1

X X
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DATUM: Category C wood requirement
SECTION: 9.5 LABEL: CCWR NUMBER: 9500
INGREDIENTS
Datum Label Number
Category B wood requirement CBWR 9400
Category C plywood material requirement CCPMR 9515
Category C wood framing requirement CCWFR 9535
Category C wood detailing requirement CCWDR 9555
DECISTION TABLE 1 E
*
Category B wood requirement = satisfied * Y
Category C plywood material requirement = satisfied * Y
Category C wood framing requirement = satisfied * Y
Category C wood detailing requirement = satisfied * Y
*
Sedded sk de e A R A R g R R RS AR R RN AR AR R R AR R AR AR AR AR AR RFRARRE R AT AREAFRRFA RIS ARRAASFA TR AR RN
*
CCWR = satisfied ¥ X
CCWR = violated % X
*

COMMENTS ¢

Section 9,5,2(C) is not contained in this decision table as explained in comment 1
on datum 9001, it is included in the decision tables for section 9.7 (specifically,
datum 9739),
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DATUM: Category C plywood material requirement

SECTION: 9,5,1 LABEL: CCPMR NUMBER: 9515
INGREDIENTS
Datum Label Number
Exposure of structural plywoad 9520
Structural plywood exposure type 9525
Glue type for structural plywocod 9530
DECLSION TABLE 1 2 E
®
1 Exposure of structural plywood = exterior surface of exterior walls * Y N
2 Structural plywood exposure type = "Exteriotr” * Y .
3 Glue type for structural plywood = "Intermediate” or "Exterior” * + Y
*

AR R AR X AR AR AR R AR R A AR AN R AR R AR R A AR AR AR R AAN A AL R AR AR A AR AR IR AR AR K RE R AN R AR R AR AR AR AARRKARRE

1 CCPMR = satisfied
2 CCPMR = violated

*

%
*
®

X

X
X
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DATUM: Category C wood framing requirement

SECTION: 9.5.2(A) and (B) LABEL: CCWFR NUMBER: 9535
INGREDIENTS
Datum Label Number
Number of stories (levels) 2243
Wood diaphragm used to resist torsion from conc/mas walls 9540
Shear wall sheathing material 9545
Wall location 9330

[ C RO N =

1

DECISION TABLE 1 2 3 4 5 E
%
Number of stories (levels) > 2 * - N N Y Y
Number of stories {levels) > 1 * N Y Y 4+ +
Wood diaphragm used to resist torsion from conc/mas walls = true * , , , N N
Shear wall material = fiberboard on any wall * N N N N N
Wall location = tep story * . Y N ¥ N
Shear wall sheathing material = gypsum sheathing or gypsum wall- * , | N . N
*

board or particle board or wire lath and plaster
*

AAR R R A AR R R AR R R R AR R AR AR R R AR R R AR R R AR AR AR R R R AR R R AR R KR AR A AR AR AR XA XA AR AR AR AR AR AR AR AR RS AN Ah%
*

CCWFR = satisfied * X X X X X

CCWFR = violated * X
*

COMMENTS :

The sheathing types that are prohibited by conditions 4 and & include all the types
listed in section 9.7.3 except plywood and diagonal boards, However, section 9.8.5
includes gypsum lath and plaster, which would not be prohibited by this decision
table. Tt appears that the ambiguity regarding engineered versus conventional
timber construction discussed in the comments on datum 9001 may also affect this
provision,
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DATUM: Category C wood detailing requirement

SECTION: 9.5.3 LABEL: CCWDR NUMBER: 9555
INGREDIENTS
Datum Label Number
Ref 9,1 modified for resistance of nails parallel to grain 9560
Shear wall sheathing material 9545
Shear panel type 9565
Plywood application 9570
DEGCISION TABLE 1L 2 3 4 F
*
1 Ref 9.1 modified for resistance of nails parallel to grain = true * Y Y Y Y
2 Shear wall sheathing material = plywood * N Y ¥ ¥
3 Shear panel type = diaphragm * . N Y Y
4 Plywood application = directly on framing * .Y Y -
5 Plywood application = over scolid lumber planking or laminated deck * , - - Y
*
KEKAARRARAARRRAAARKARAABRR AR RAARRAARRAFRARARARERAIARRIARRARRRAARRKANR K IR ARRABRARRARFARAK
*
1 CCWDR = satisfied # X X X X
2 CCWDR = violated * X
*
COMMENTS :

1. The text is ambiguous as to whether the resistance of nails driven parallel to grain
called out in condition 1 is to be taken as an allowable working strength value or
yield strength value.

2. The second rule apparently prohibits applying plywood sheathing over gypsum sheathing
for use as a seismic shear wall, although it is permitted in table 9-2.

3. The second paragraph of section 9,5,3(A) is not in this table; it is in the table

for the capacity reduction factor, datum 9220.
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DATUM: Category D wood requirement

SECTION: 9.6, 9.6.1, 9.6.2 LABEL: CDWR NUMBER: 9600
INGREDIENTS
Datum Label Number
Category ¢ wood requirement CCWR 9500
Shear wall sheathing material 9545
Type of diaphragm framing 9620
DECISION TABLE 1 &
*
1 Category C waod requirement = satisfied & Y
2 Shear wall sheathing material = gypsum sheathing or gypsum wallboard or * N
fiberboard or particle board or wire larh and plaster *
3 Type of diaphragm framing = unblocked (for seismic resistance) * N
%
AR R R R R AR R R AR AR AR AR AR AR AR AR I AN AR AR R AR R AR AR R A IR IR RARRIARARRRRARAIRRRSAARARARRK
1 CDWR = satisfied * X
2 CDWR = wviolated % X

*

COMMENTS :

1, Section 9.6,3 is not included in this decision table. It is included in datum 9230,
2. The comment on datum 9535 pertains to the second condition in this decision table,

DATUM: Conventional light timber requirement

SECTION: 9.7 LABEL: CLTR NUMBER: 9701
INGREDIENTS
Datum Label Number
Conventional wall framing requirement CWFR 9706
Conventional wall sheathing requirement CWDR 9739
DECLSION TABLE 15
*
1 Conventional wall framing requirement = satisfied * Y
2 Comventional wall sheathing requirement = satisfied * Y
*
e ek e ok e o e S ok o e e ok ok ok s e e ek v ek st e e s e e ok s s e e ek o e e ek sk sk ek o e ek e e
1 CLTR = satisfied ® X
2 CLTR = violated % X
%
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DATUM: Conventional wall framing requirement

SECTION: 9.7.1 LABEL: CWFR NUMBER: 9706
INGREDIENTS
Datum Label Number
Diameter of foundation sill anchor bolts 9709
Spacing of foundation sill anchor bolts 9712
Embedmant of foundation sill anchor bolts 9715
Double plates provided at top of wall 9718
Individual top plates overlap at corners and intersections 9721
Spacing between joints in individual top plates 9724
Wall studs bear fully on bottom plates 9727
Thickness of bottom plate 9730
Width of bottom plate 9733
Width of stud 9736
DECLISION TABLE 1l E

*

1 Diameter of foundation sill anchor bolts z 1/2" and * Y
Spacing of foundation sill anchor bolts 5 4' ‘and ®
Embedment of foundation sill anchor bolts > 7 (Diameter of foundation *

sill anchor bolts) *

2 Double plates provided at top of wall = true and * Y
Individual top plates overlap at corners and intersections = true and *

Spacing between Jjoints in individual top plates 2 4° - *

3 Wall studs bear fully on bottom plates = true and * Y
Thickness of bottom plate 2> 2" {nominal) and *

*

Width of bottom plate > Width of stud
*
A R AR R R A A R A A A R AN A AR A A AR AR AR AR A AR AR AR AR AR AL AL AR AAH AR TAR RS AL AN AN A RA SR A AR AN NS
*
1 CWFR = satisfied * X
2 CHWFR = violated ® X
*
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DATUM: Conventional wall sheathing requirement

SECTION: 9.7.2 and 9.5.2(C)

N

LABEL: CWDR NUMBER: 9739

INGREDIENTS
Datum Label Number
Walls with seismic bracing section 9742
Wall sheathing application requirement WSAR 9763
Location of seismic bracing sections on wall 9745
Spacing of seismic bracing sections on wall 9748
Width of seismic bracing section 9751
Vertical joints in sheathing occur only on studs 9754
Horizontal joints in sheathing occur only on framing 9757
Thickness of framing members 9760
Seismic performance category SPC 1490
Number of levels (stories) 2243
Wall location 9330
Portion of length of wall with bracing 9320
DECLSION TAELE L 2 3 E
3
Walls with seismic bracing section include all exterior walls and main * Y ¥ ¥
interior partitions *
Wall sheathing application requirement = satisfied * Y ¥ ¥
Location of seismic bracing sections on wall = at least each end of * Y Y ¥
wall *
Spacing of seismic bracing sectioms on wall £ 25° Y Y X
Width of seismic bracing section 2z 4’ * Y Y Y
Vertical joints in sheathing occur only on studs = true * Y Y ¥
Horizontal joints in sheathing occur only on framing = true * ¥ Y Y
Thickness of framing members > 2" (nominal) * ¥ ¥ v
Seismic performance category = C or D and Number of levels > 1 * N Y ¥
Wall location = top story * . ¥ N
Portion of length of wall with bracing 2 40% * . .« X
%
RERREERKKERRAKRREAERAARAEERRKKARARRARRRALLRAARRRRHRRAHRAAARRK AR AR RARKERAKKRAAAXNKAARKHA R
*
CWDR = satisfied * X X X
CWDR = violated * X
*
COMMENTS :

Conditions 9, 10, and 11 are from section 9.5.2(C).
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DATUM:

SECTION: 9.7.3 LABEL: WSAR NUMBER: 9763
INGREDIENTS
Datum Label Number
Shear wall sheathing material 9545
Spacing of studs : 9766
Thickness of sheathing 9769
Boards applied diagonal to framing 9772
Sheathing panel size 9775
Sheathing panel orientatiocn 97738
Size of nails in sheathing 9781
Spacing of nails in sheathing 9784
Conventional diagonal sheathing requirement ChSR 9828
DECISTON TABLE 1 2 3 4 5 6 7 E
*
1 Shear wall sheathing material = wood boards * Y = = = - - =
2 Shear wall sheathing material = plywood * - ¥y yYy - - - -
3 Shear wall sheathing material = fiberboard * - - - - - -
4  Shear wall sheathing material = gypsum sheathing * - - - - Y - -
5> Shear wall sheathing material = gypsum wallboard * - - - - - ¥ -
6 Shear wall sheathing material = exterior type 2-B-1 * - - - - - =¥
particle beard *
7 Spacing of studs g 24" * Y + Y + + Y +
8 Spacing of studs < 16" * . ¥ N ¥ Y . ¥
9 Thickness of sheathing 2 5/16" * + Y 4+ o+ 4+ + +
10 Thickness of sheathing > 3/8" * + . ¥ 4+ + + ¥
11 Thickness of sheathing 2 7/16" * R S L
12 Thickness of sheathing 2 1/2" (nominal) * + . . . XYY
13 Thickness of sheathing 2 5/8" (net) * Y . . . . ..
14 Boards applied diagonal to framing = true * Y - - - = =
15 Sheathing panel size = 4' x 8' and * - . Y . .,
Sheathing panel orientation = long side vertical *
16 Size and Spacing of nails in sheathing per tabhle 9-2 * - ¥y - - - -
17 Size and Spacing of nails in sheathing per table 9-3 * - = - ¥ - - ¥
18 Size and Spacing of nails in sheathing per table 9-4 * - - - - Y -
19 Conventicnal diagonal sheathing requirement = satisfied * ¥ - - - - - =

[av

Wall sheathing application requirement

*
REKKAKIKARIRRRRRAKEERARRRARARAERARARRAAARIRAAARARKRRRRRRAAAA KA A AR ARARRRAAXARAAKRNKRAARKER
*
WSAR = satisfied * X X X X X X X
WSAR = violated * X
%
COMMENTS :

The textual reference to tables 9-1 through 9-4 is somewhat ambiguous.

does not apply to walls,
minimum nailings.

Table 9-1

Tables 9-2 through 9-4 specify allowable shears, not
It must be assumed that the nailing required would be the
minimum of the different possibilities in each table,

The reference to section 9.8.3 (datum 9828) for nailing of diagonally sheathed
panels unavoidably brings in other provisions for board size and joints.
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DATUM: Engineered timber comnstruction requirement

SECTION: 9,8 LABEL: ETCR NUMBER: 9801
INGREDIENTS
Datun Label Number
Engineered wood framing requirement EWRF 9802
Engineered wood shear panel requirement EWSPR 9808
Engineered wood wall connection requirement EWWCR 9898
DECISION TABLE 1 E
) *
1 Engineered wood framing requirement = satisfied * Y
2 Engineered wood shear panel requirement = satisfied * Y
3 Engineered wood wall connection requirement = satisfied * Y
*
AR KRR AR R AR R RAAAAARRA AR I AR ARARRR AR RFRARER AR KRR AR AR AR RARA AR AR R AR KRR AR AARAARARKAAK
*
1 ETCR = satisfied * X
2 ETICR = violated * X
®
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DATUM: Engineered wood framing requirement

SECTION: 9.8.1 LABEL: EWFR NUMBER: 9802

INGREDIENTS

Datum Label Number
All columns framed to true end bearing 9803
All columns supported securely in position 9804
All columns protected from deterioration 9806
Construction type 1350
Positive conn provided to resist uplift and lateral displ 9807

DECLSION TABLE 1l 2 E
*
1 All columns framed to true end bearing = true * Y ¥
2 All columns supported securely in position = true * Y ¥
3 All columns protected from deterioration = true * Y Y
4 Construction type = post and beam * N ¥
5 Positive conn provided to resist uplift and lateral displ = true * 4
%
096 e e e e e e o ok o R e v e e ol ok v o vl sk ot e e e sk s s e vl ok e o e e ok s o etk sk s o s e e ek e e sk ke
*
1 EWFR = satisfied * X X
2 EWFR = violated * X
3
COMMENTS :

1 Several of the conditions in this table are difficult to evaluate because no
measurable criteria are given.
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DATOM: Engineered wood shear panel requirement

SECTION: 9.8,2, 9.8.3, 9,8.4, 9.8.5 LABEL: EWSPR NUMBER: 9808

INGREDIENTS

Datum Label Number
Engineered wood shear panel framing requirement ) EWSPFR 9809
Building has one side without shear walls 9818
Wood diaphragm torsion requirement WDTR 9819
Shear wall sheathing material 9545
Diagonally sheathed shear panel requirement DSSPR 9827
Plywood shear panel requirement PSPR 9854
Other material shear panel requirement OMSPR 9878

DECISION TABLE

fand
]
w
=~
1w
o
=]

*
1 Engineered wood shear panel framing requirement = satisfied * Y Y ¥ Y Y ¥
2 Building has one side without shear walls = true * N NN Y Y ¥
3 Wood diaphragm torsion requirement = satisfied * T A A §
4  Shear wall sheathing material = wood boards * Y - N Y - N
5 Shear wall sheathing material = plywood # - ¥ X - Y N
6 Diagonally sheathed shear panel requirement = satisfied * Yy . .Y . .
7 Plywood shear panel requirement = satisfied ® O S .
8 Other material shear panel requirement = satisfied * D
*
AR AR RN AR AR R A AR AR ARARA AR AR R IR R AR AR R AR AR AR AR A AR R ERFRARAAAARRRARAAAERRR AR RARARS
*
1 EWSPR = satisfied * X X X X X X
2 EWSPR = viclated * X
*
COMMENTS :

1. The wording from which condition 2 was drawn implies that engineered wood buildings
may only use shear walls for the vertical elements of the seismic resisting system,
The provision is probably intended to apply when a wood building has shear walls
on 3 sides.
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DATUM : Engineered wood shear panel framing requirement

SECTION: 9.8.2(a) LABEL: EWSPFR  NUMBER: 9809

INGREDIENTS

Datum Label Number
Thickness of framing members 9760
Chords, bound memb, collectors transmit induced axial forces 9811
Boundary members tied together at corners 9812
Shear stress transferred around openings 9813
Opening materially affects panel strength 9814
Opening fully detailed on plans 9816
Conn between panel and component resists prescribed forces 9817

DECISION TABLE l 2 E
®
1 Thickness of framing members 2 2" (nominal) % Y ¥
2 Chords, bound memb, collectors transmit induced axial forces = true * ¥ Y
3 Boundary members tied together at corners = true * Y Y
4 Shear stress transferred around openings = true % Y Y.
5 Opening materially affects panel strength = true * N ¥
6 Opening fully detailed on plans = true * . ¢
7 Conn between panel and component resists prescribed forces = true * Y Y
*
R AR AR AR R AR AR AR AA AL RA A AR R AR ARARIAARAERR AN R ARRR AR AR RN SRR RATHARRARRR SRS AR R ARk RSA
*
1 EWSPFR = satisfied * X X
2 EWSPFR = vioclated * X
%
COMMENTS :

1. Conditions 2, 3, 4, 5 and 7 will be difficult to evaluate. Conditions 2 and 7 are
somewhat redundant with the strength requirement,
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DATUM: Wood diaphragm torsion requirement

SECTICN ¢ 9.8,2(B) LABEL: WDTR NUMBER: 9819
INGREDIENTS
Datum Label Number
Shear wall sheathing material 9545
Depth of diaphragm normal to open side 9821
Number of levels (stories) 2243
Depth to width ratic for diaphragm YDWRD 9823
Diagonal sheathing type 9826
Deflection in plane of diaphragm 3756
Permissible deflection of elements attached to diaphragm 3758
DECISION TABLE 1 2 3 4 5 6 7 E
. *
1 Shear wall sheathing material = diagonal boards * Y - Y - Y Y -
2 Shear wall sheathing material = plywood * - ¥ - ¥ - - X
3 Depth of diaphragm normal to open side g 25' * Y Y Y Y . . .
4  Number of levels (stories) =1 *# N N Y Y . . .
5 Depth to width ratio for diaphragm g 0.67 ¥ Y Y ., . - = -
6 Depth to width ratio for diaphragm < 1.0 ¥ 4+ + Y Y N N N
7 Depth to width ratio for diaphragm < 1.5 * 0+ 4+ + + ¥ . .
8 Depth to width ratioc for diaphragm £ 2.0 * + + + + + ¥ Y
9 Diagonal sheathing type = conventional * « . =2 . Y N .
10 (Diagonal sheathing type = special) L L
11 Deflection in plane of diaphragm £ Permissible deflection #*
of elements attached to diaphragm * A A A 4
#
AARAXEAERAARAZLARAARRARR AL RARARRAKXIARFARXA AR R LA RIAARAK AR R ARRARN XA LRI AR R AR XAk R AT KT & kK
*
1 WDTR = satisfied * X X X X X X X
2 WDIR = vioclated * X
%
COMMENTS :
1. Rules 1 through 4 are covered in the imitial portion of section 9.8.2(B). 1In

interpreting the remainder of the section to obtain rules 5, 6, and 7, it was

assumed that conditions 3 and 4 are immaterial.
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DATUM: Depth to width ratio for diaphragm

SECTION: 9.8.2(B) LABEL: YDWRD NUMBER: 9823
INGREDIENTS
Datum Label Number

Depth of diaphragm normal to open side
Width of diaphragm

9821
9822

COMMENTS :

1, It is assumed that the depth referred to by the phrase "ratio of depth to width" is the

depth normal to the open side. The function would then be:

YDWRD = Depth/width

DATUM: Diagonally sheathed shear panel requirement

SECTION: 9.8.3 LABEL: DSSPR NUMBER: 9827
INGREDIENTS
Datum Label Number
Diagonal sheathing type 9826
Conventional diagonal sheathing requirement CDSR 9828
Special diagonal sheathing requirement SDSR 9841
DECTISION TABLE 1 2 E
*
1 Diagonal sheathing type = conventional * Y N
2 (Diagonal sheathing type = special) * -+
3 Conventional diagonal sheathing requirement = satisfied * Y Y
4 Special diagonal sheathing requirement = satisfied * . X
*
e e o e e e e o s s e o e o e o s e e e e e oo e ek o ok e ok st st ok e e e e e e s de s ksl sk ok e ek
&
1 DSSPR = satisfied * X X
2 DSSPR = violated % X
%*
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DATUM: Conventional diagonal sheathing requirement

SECTION: 9.8.3(4) LABEL: CDSR NUMBER: 98238
INGREDIENTS
Datum Label Number
Thickness of sheathing 9769
Board width 9829
Size of nails in sheathing 9781
Type. of nail 9831
Depth of diaphragm normal to open side 9821
Nails per board at panel boundary 9832
Nails per board at interior framing 9333
Spacing of joints in adjacent boards 9834
Spacing of framing members 9853
Spacing of joints in boards on any framing member 9836
Thickness of framing members 9760
Depth of framing 9838
Angle between boards and framing 9839
DECISION TABLE 1 2 3 4 5 6 7 8 R
*
1 Thickness of sheathing = 1" (nominal) * Yy Y Y vy - - - -
2 Thickness of sheathing = 2" (nominal) * - - - - Y Y Y ¥
3 Board width = 6" (nominal) & ¥ ¥ - - Y Y - -
4 Board width 2 8" (nominal) * - - Y ¥ - - ¥ ¥
5 8ize of nails in sheathing = 8d * Yy Yy Yy - - - -
6 OSize of nails in sheathing = l6d * - - - - ¥ Y ¥ ¥
7 Type of nail = box * N ¥ N Y N Y N ¥
8 Nails per board at panel boundary > 3 * Yy + + + ¥ + + +
9 Nails per board at panel boundary 2 4 * .+ Y+ .+ X +
10 Nails per board at panel boundary > 5 * .Y o+ .Y, +
11 Nails per board at panel boundary 2z 6 * T A
12 Nails per beard at interior framing > 2 * Yy + + + ¥ + + +
13 Nails per board at interior framing 2z 3 * . ¥ ¥ + . ¥ Y +
14 Nails per board at interior framing £ 4 o v e o Y . . .0X
15 Spacing of joints in adjacent boards > Spacing of * Y Y Y Y Y Y Y Y
framing members *
16 Spacing of joints in boards on any framing member > 2 * Yy Y Yy vy . . . .
Board width *
17 Thickness of framing members 2 3" (nominal) and * v s s . Y Y Y ¥
Depth of framing 2 4" (nominal) T *
18 Angle between boards and framing = 45° approximately * ¥ Y ¥ Y Y Y Y ¥
* .
e dede s s e e e e e e ek o e sk e e ko ok ke e s e ok e e e Ak e e sk e R R R R R AR R R R Rk AR KR RRA AR ER KK
*
1 CDSR = satisfied * X X X X X X X X
2 CDSR = violated * X
*
COMMENTS ¢
1. Note that the operator in conditions 5 and 6 is "=", not "2".
20

According to the text, condition 16 does not apply to diaphragms of 2 inch thick

boards,
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DATUM: Special diagonal sheathing requirement

SECTION:_ _9.8.3(3) LABEL: SDSR NUMBER: 9841
INGREDIENTS
Datum Label Number
Number of layers of conventional diagonal sheathing 9842
Both layers on same face of framing 9843
Angle between the boards in the two layers 9844
Chord strength requirement {special diagonal} SDCSR 9846
DECISION TABLE 1 E
*
1 Number of layers of conventional diagonal sheathing = 2 * Y
2 Both layers on same face of framing = true * Y
3 Angle between the boards in the two layers = 90° * Y
4 Chord strength requirement (special diagonal) = satisfied * Y
*
RREERXIIIRIERERIIRARAER KR AIR IR AERERAARKAR IR ERARRRARIRAARARARRABR AR ARRRRARRARERREARAAREAA
%
1 SDSR = satisfied * X
2 SDSR = violated * pi¢
*
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DATUM: Chord strength requirement (special diagonal)

'SECTION: _ 9.8.3(B) LABEL: SDCSR NUMBER: 9846
INGREDIENTS
Datunm Label Number
Chord beam resistance YCBR 9847
Chord design load effect YCDLE 9848
Chord design load magnitude 9849
Earthquake force effect QE 3706
Chord design load directiom 9851
Chord span 9852
Spacing of framing members 9853
DECLISION TABLE 1l E
*
1 Chord design load magnitude = 50% Earthquake force effect (diaphragm unit % Y
shear) *
2 Chord design load direction = normal to chord in plane of diaphragm * Y
(either direction) *
3 Chord span = Spacing of framing members * Y
4 Chord beam resistance 2 Chord design load effect * Y
*
5 e e e e e s o sl o ok s g s e sk ook o e e e ot e ot el e e o sttt e e e e s o ot s e s e e btk s e e e et
! *
1 SDCSR = satisfied * X
2 SDCSR = violated * X
*

COMMENTS 2

1, This is a strength requirement that is contained within detailing requirements.
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DATUM: Chord beam resistance

SECTION: 9.8.3(B)

COMMENTS =
1.
this calculation),
DATUM: Chord design load effect

INGREDIENTS

LABEL: YCBR NUMBER: 9847

Datum

Labeal Number

Strength of wood components

XSW 9210

For the use of this datum (see datum 9846), only the beam resistance of the chord
is to be comnsidered (apparently interaction with axial forces are to be ignored in

SECTION: 9.8.3(B)

INGREDIENTS

LABEL: YCDLE NUMBER: 9848

Datum

Label Number

Chord design load magnitude
Chord design load direction
Chord span

9849
9851
9852

COMMENT:

The load effect is to be calculated as a function of the ingredients.

exist on the ingredients in the decision table for datum 9846,

299

Note that limits




DATUM: Plywood shear panel requirement

SECTION: 9.8.4 LABEL: PSPR’ NUMBER: 9854
INGREDIENTS
Datum Label Number
Plywood shear panel framing requirement PSPFR 9856
Plywood shear panel nalling requirement PSPNR 9861
DECISTION TABLE 1l E
*
1 Plywood shear panel framing requirement = satisfied * Y
2 Plywood shear panel nailing requirement = satisfied ® Y
*
RRE AR RA R E KKK IR K Rk R TR R AR R R KRR Rk ek ke ook ok ok ek ook e e sk e e el e o e e e b e e ok
%
1 PSPR = satisfied * X
2 PSPR = violated * X
*®
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DATUM: Plywood shear panel framing requirement

SECTION: 9.8.4(4) LABEL: PSPFR NUMBER: 9856
INGREDIENTS
Datum Label Number
Steathing panel size 9775
Shear panel type 9565
Arrangement of sheathing panels 9857
Framing members provided at all edges of each sheet (blocked) 9858
Plywood designed to resist shear only - 9859
Framing members designed to resist axial forces 9860
Boundary members tied together at corners 9812
Width of shear panel 9882
DECISION TABLE 1 2 3 E
*
1 Sheathing panel size 2 4' by 8', except at boundaries * Y Y ¥
2 Shear panel type = diaphragm * Y Y N
3 {(Shear panel type = shear wall) * - - +
4 Arrangement of sheathing panels matches one from table 9-1 * Y Y .
5 Width of shear panel > 12~ * N Y .
6 TFraming members provided at all edges of each sheet (blocked) = true * . Y Y
7 Plywood designed to resist shear only = true * Y Y ¥
8 JYraming members designed to resist axial forces = true * Y Y Y
9 Boundary members tied together at corners = true * Y Y Y
*
Fed ek AR BT RRAR AR AR AT RRFARRAR RN AR A AT DR AN CRAFRRARR AR KA AR AR R e dodede s s sk s e dee ook
*
1 PSPFR = satisfied * X X X
2 PSPFR = violated * X
*
COMMENTS =
1. Condition 3 shows the assumption implied by the text that all shear panels are either
diaphragms or shear walls., Note that the text refers to horizontal diaphragms in some
sections, thereby implying that not all diaphragms are horizontal,
2. Condition 9 is redundant; it 1s also in the decision table for datum 9809, which
covers all shear panels used in engineered wood construction, including plywood.
3. The exception included in condition 1 allows condition 53 to be independent of

condition 1,
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DATUM: Plywood shear panel nailing requirement

SECTION: 9,8,4(B) LABEL: PSPNR NUMBER: 9861
INGREDIENTS
Datum Label Number
Size of nail at internal members 9862
Panel location 9863
Thickness of sheathing 9769
Spacing of studs 9766
Direction of face grain 9864
Spacing of nails at intermediate members 9866
DECTISION TABLE 1 2 3 4 F
*
1 Size of nail at internal members = nail size specified for edges and * Y Y Y Y
boundaries in table 9-1 or 9-2 *
2 Panel location = floor * Y - - -
3 Panel location = roof ¥ - Y - -
4  Panel location = wall * - - Y ¥
5 ‘'Thickness of sheathing = 3/8" and # ., ., N Y
Spacing of studs = 24" and *
Direction of face grain = parallel to studs *
6 Spacing of nails at intermediate members £ 6" * . . . X
7 Spacing of nails at intermediate members £ 10" *Y . .+
8 Spacing of nails at intermediate members < 127 ¥ + Y Y +
*
dedeskdodedesiod o de R AR R R R RS R R R e R O R e s R R AR R AR ek e e Rk Ak e e ook e ok
%
1 PSPNR = satisfied * ¥ X X X
2 PSPNR = violated ® X
*
COMMENTS :
1. Although strict interpretation of the text would replace the "_" in conditicns 6, 7,
and 8 with "=", it was assumed that the intent is as shown here.
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DATUM: Allowable working stress shear in plywood diaphragms

SECTION: 9,8.,4, table 9-1 LABEL: XWSSPD  NUMBER: 9867

INGREDIENTS

Datum Label Number
Plywood grade 9868
Size of nails in sheathing 9781
Penetration of nail into framing 9869
Thickness of sheathing 9769
Thickness of framing members 9760
Width of panrel boundary members 9290
Framing members provided at all edges of each sheet (blocked) 9858
Angle between load and unblocked edges 9871
Angle between load and continuous sheet edges 9872
Spacing of nails at panel boundary ' 9873
Spacing of nails at continuous sheet edges 9874
Spacing of nails at other sheet edges 9876
Type of nail 9831

DECISION TABLE

No table will be shown, since table 9-1 presents all the decisions clearly and
concisely (excepting the item noted in the second comment below).

COMMENTS :

The table effectively places several restrictions on the design of plywood diaphragms
by omission. These omissions would be shown as "ELSE rules” in a decision table
apalysis and would include: i) plywood grade other than specified, ii) nail size
other than 6, 8, or 10 penny common, iii) nail penetration less than 1-1/4",

iv) plywood thickness less than 5/16", v) framing members thinner than 2", and

vi) nail spacings over 6".

Table 9-1 apparently contains a typographical error; the figure in the bottom row of
the column for plywood thickness should probably be 5/8".

The first footnote to table 9-1 is really a condition in the decision table for the
capacity reduction factor (datum 9220).

The figures below table 9-1 are generally for illustration only, However, they imply
a hidden design provision: that cases 5 and 6 must be fully blocked panels.
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DATUM: Allowable working stress shear in plywood shear walls

SECTION: 9.8.4, Table 9-2 LABEL: XWSPSW  NUMBER: 9877

INGREDIENTS

Datum Label Number
Plywood grade 9868
Size of nails in sheathing 9781
Penetration of nail into framing 9869
Thickness of sheathing 9769
Plywood application 9570
Spacing of nails at panel boundary 9873
Width of panel boundary members 9290
Spacing of studs 9766
Direction of face grain 9864
Type of nail 9831
Species group 9260

DECISION TABLE

No table will be shown, since table 9-2 presents all the decisions clearly and
concisely, except as noted in the second and third comments below,

COMMENTS :

Just as table 9-1 does, this table places several restrictions on the design of
plywood shear walls.

Table 9-2 apparently contains a typographical error., The corresponding table in the
Uniform Building Code, which appears to be the source, contains a value of 200 where
the blank space occurs in the bottom row of table 9-2,

The first footnote to the table contains two design restrictions that are addressed
in the decision table for datums 9809 and 9861l. Note that the second paragraph
appears to be ambiguous in that it refers to "other species,” apparently for the
framing members when no species has been specified,

The title for table 9-2 refers to wind forces.
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DATUM: Cther material shear panel requirement

SECTLON: 9.8.5 LABEL: OMSPR NUMBER: 9878
INGREDIENTS
Datum Label Number
Distance from nail to edge of sheet 9879
Height to width ratio of shear panel THWR 2883
Wall resists loads from concrete or masonry walls 9884
DECISION TABLE 1 E

®

1 Distance from nail to edge of sheet > 3/8" * Y

2 Height to width ratio of shear panel £ 1.5 * Y

3 Wall resists loads from concrete or masonry walls = true * N

%
EE RS e St bt e e s R e L e S R S R e e R S R T R ]
" .

1 OMSPR = satisfied * X
2 OMSPR = violated & X
*

COMMENTS :

1. Condition 3 is found in a footnote to tables 9-3 and 9-4, which are referenced
from sectiom 9.8.5,

DATUM: Height to width ratio of shear panel

SECTION: 9.8.5 LABEL: YHWR NUMBER: 9883
INGREDIENTS
Datum Label Number
Height of shear panel 9881
Width of shear panel 9882
COMMENTS :

1. The implied function is simply:

YHWR = Height/Width
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DATUM: Allowable working stress shear for fiberboard shear walls

SECTION: 9.8.5, Table 9-3 LABEL: AWSFSW  NUMBER: 9886
INGREDIENTS
Datum Label Number
Thickness of sheathing . 9769
Size of nails in sheathing 9781
Type of nail 9831
Fiberboard sheathing type 9887
Wall sheathed with other material that is used for shear resistance 9896
Same material applied on both faces of wall 9897
Spacing of nails at panel boundary 9873
Spacing of nails at intermediate members 9866
DECISION TABLE 1 2 3 4 5 6 7 E
%
1 Thickness of sheathing = 7/16" * . ¥ ¥ - - - -
2 Thickness of sheathing = 1/2" # . - ¥ ¥ - -
3 Thickness of sheathing = 25/32" * T A
4 Size and Type of nail = 11 gage galvanized roofing nail #% . Y ¥y y - -
1-1/2" long with 7/16" head *
5 Size and Type of nail = 11 gage galvanized roofing nail * . - - - - ¥ ¥
1-3/4" long with 5/16" head *
6 Fiberboard sheathing type = "nail base” * T A
7 Wall sheathed with other material that is used for shear * ¥ N N N N N N
resistance = true *
8 Same material applied on both faces of wall = true * . N Y N Y N ¥
9 Spacing of nails at panel boundary X 3" * . ¥ ¥ ¥ Y v ¥
13 Spacing of nails at intermediate members £ 6" ® .Y Y Y Y OYOXY

*
P e L LR E e T T P P E PR T P TR R P L L e T e P P P e T e B e F T e T T T
’ *

1 AWSFSW = 0 * X X
2 AWSFSW = 125 1bs./ft. ® X
3 AWSFSW = 175 1bs./ft. * X X
4  AWSFSW = 250 lbs./ft. * X
5 AWSFSW = 350 lbs./ft. * X X
*
COMMENTS :

.1, A comparable table in the Uniform Building Code gives 7/16 inch for the head size
of the nail in condition 5.
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DATUM: Allowable working stress shear for lath and plaster walls

SECTION: 9.8.5, Table 9-4 LABEL: AWSLPW NUMBER: 9888
INGREDIENTS
Datum Label Number
Shear wall sheathing material 9545
Thickness of sheathing 9769
Lath thickness 9889
Plaster thickness 9891
Spacing of mnails in sheathing 9784
Size of nails in sheathing ) 9781
Type of nail : 9831
Wall sheathed with other material that is used for shear resistance 9896
Same material ‘applied on both faces of wall 9897
DECISION TABLE 1 2 3 4 5 E
3
1 Shear wall sheathing material = woven or welded wire lath and * .Y ¥y - -
portland cement plaster *
2 Shear wall sheathing material = plain or perforated gypsum lath * A A 4
and plaster *
3 Thickness of sheathing = 7/8" * . Y Y + +
4 Lath thickness = 3/8" L A 4
5 Plaster thickness = 1/2" o, . .Y X
6 Spacing of nails in sheathing £ 6" (at all framing) * .Y Y + +
7 Spacing of nails in sheathing < 5" (at all framing) * . . Y Y
8 8ize and Type of nail = 11 gage 1-1/2" long with 7/16" head or * .Y ¥ - -
16 page staples with 7/8" long legs %
9 Size and Type of Nail = 13 gage 1-1/8" long plaster board blued * T 4
nail with 7/16" head *
10 Wall sheathed with other material that 1s used for shear * Y N N N N
resistance = true *
11 Same material applied on both faces of wall = true * . N Y N ¥
®

EEE e R e P e R R P R TR S PR R P PR L T PR S T T T
*

AWSLPW

1 =0 * X X
2 AWSLPW = 100 1bs,/ft. * X
3 AWSLPW = 180 1bs,/ft. * X
4 AWSLPW = 200 lbs./ft. * X
5 AWSLPW = 360 1lbs./ft. * X
*
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DATUM: Allowable working stress shear for gypsum board walls

SECTION: 9.8,5 LABEL: AWSGBW NUMBER: 9892
INGREDIENTS
Datum Label Number
Wall sheathed with other material that is used for shear resistance 9896
Same material applied on both faces of wall 9897
Basic working stress shear for gypsum board walls BWSGEBW 9893
DECISION TABLE 1 2 3
*
1 Wall sheathed with other material that is used for shear res = true * Yy N N
2 Same material applied on both faces of wall = true * . N Y
*
ARRRARAEERR R KRR AR AR AR AR R AR AR AR R AR AR AR A AR IR AR AR AR A AR AR RARR AR AR RRRRIRA AR AR AR R ARRAAARA
*
1 AWSGBW = 0 * X
2  AWSGBW = BWSGBW * X
3 AWSBGW = 2 (BWSGBW) * X
*
COMMENTS ¢ .
1. Inclusion of these conditions in the decision table for datum 9893 made that table

unnecessarily unwieldy; therefore, the information was divided into two decision

tables,
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DATUM: . Basic working stress shear

~Noy B N

(=3 ae]

10

il
12
13

ha B R S N

SECTION: 9.8.5, Table 9-4 LABEL: BWSGBW NUMBER: 9893
INGREDIENTS
Datum Label Number
Shear wall sheathing material 9545
Thickness of sheathing 9769
Sheathing panel size 9775
Framing members provided at all edges of each sheet (blocked) 9858
Spacing of nails in sheathing 9784
Size of nails in sheathing 9781
Type of nail 9831
2-5/8" layers on same face with 6d at 9" bot and 8d at 7" top 9894
DECLSLON TABLE 1 2 3 4 5 6 7 8 9 E
*
Shear wall sheathing material = gypsum sheathing board * Y ¥ ¥ - - - - - =
Shear wall sheathing material = gypsum wallboard - -~ - Y Y Y Y Y Y
Thickness of sheathing = 1/2" *Y Y Y Y Y Y ¥ - -
Thickness of sheathing = 5/8" o = - - = - - Y -
Sheathing panel size = 2' wide FY = = . 0 e e s s
Sheathing panel size = 4' wide - Y Y . . . e e .
Framing members provided at all edges of ea sheet *N N ¥ N N Y ¥ Y
(blocked) = true %
Spacing of nails in sheathing < 7" (at all framing) *+ + Y Y + ¥ + + .
Spacing of nails in sheathing < 4" (at all framing) *Y Y , N Y N Y Y ,
Size and Type of nail = 11 gage 1-3/4" diamond point, *Y Y Y - - - - - -
galvanized with 7/16" head *
Size and Type of nail = 3d cooler - - - ¥ ¥ ¥ ¥ - -
Size and Type of nail = 6d cooler L -
2-5/8" layers on same face with 6d at 9" bot and 8d - - - - - - - - ¥
at 77 top = true and Type of nail = cooler *
%
ARKARRFARKRAARFAAERIRRAARRR AR KA AR RAAARAIARAERRARARRARARSRRRIARAARAXARRARARRRARRARARAKARKE
* .
BSWGBW = 0 lbs./ft. * X
BSWGBW = 75 lbs./ft. * X
BSWGBW = 100 1bs./ft. * X X
BSWGBW = 125 lbs./ft. * X X
BSWGBW = 150 1lbs,/ft, * X
BSWGBW = 175 lbs./ft. * X X
BSWGBW = 250 lbs./ft, * X
%

for gypsum board walls

309




DATUM:  Fngineered wood wall connection requirement

SECTION: 9.8.6 LABEL: EWWCR NUMBER: 9898
INGREDIENTS
Datum Label Number
Element provides resist to anch force for conc/mas walls 9899
Element of building (component) 2114
Type of seismic force effect 3786
DECISION TABLE 1 2 E
®
1 FHlement provides resist to anch force for conc/mas walls = true * N ¥
2 Component (used for connection) = toe nails * . N
3 Component {used for connection) = nails in withdrawal * . N
4 Component {used for connection) = wood ledger and * . N
Type of seismic force effect = cross grain bending or tension *
*
e e e e e e e 5 e e e o s e e s e e e e e e e e e e e e e s v s e e e s e o o e o e e o e e ok e o v e o kot sk o s o e ek e e e e ok
%
1 EWWCR = satisfied * X X
2 EWWCR = violated * b4
£
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DATUM: Steel materials requirement

SECTION: Chapter 10 LABEL: SMR NUMBER: 10001
INGREDIENTS
Datum Label Number
Building elements that resist seismic force 9110
Requirements of steel reference documents 10100
Steel strength calculation procedure requirement ZSSCPR 10200
Steel design category requirement SDESCR 10002
DECISION TABLE 1 2 E
*
1 Building elements that resist seismic force include steel materials * N ¥
2 Requirements of steel reference documents = satisfied (except as modified * <X
by condition 3 and 4) *
3 Steel strength calculation procedure requirement = gatisfied * . Y
4  Steel design category requirement = satisfied # . X

*
E AT R R T A L T R L T R I L R R T TR T
%

1 8MR = gatisfied * X X
2 SMR = violated * X
*
COMMENTS :

1. Note that there are several modifications in chapter 11 that affect condition 2,
particularly in datums 10240 and 10630,
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DATUM: Steel design category requirement

SECTION: Chapter 10 LABEL: SDESCR NUMBER: 10002
INGREDIENTS
Datum Label Number
Seismic performance category SPC 1490
Category A steel requirement ZCASR 10300
Category B steel requirement CBSR 10400
Category C and D steel requirement CCDSR 10500
DECISION TABLE 1 2 3 4 E
*
1 Seismic performance category = A * ¥ - - N
2 Seismic performance category = B * - ¥ - N
3 Seismic performance category = C * - - Y N
4 (Seismic performance category = D) * - - - +
5 Catepory A steel requirement = satisfied * + + + +
6 Category B steel requirement = satisfied # . Y + +
7 Category C and D steel requirement = satisfied # . . Y Y
. *
Kok de R e e e e Rk SRR vk e ol ko s e e v o s e ook kot o ok s o e s e s s s sk sk e ks sk e s s Ao kR s e e e ok
*
1 SDESCR = satisfied * X X X X
2 DSESCR = violated * X
*
COMMENTS :

1., See datum 10300 for a comment about condition 5.
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DATUM: Steel strength calculation procedure requirement

SECTION: 10.2 LABEL: ZSSCPR NUMBER: 10200
INGREDIENTS
Datum Label Number
Strength of steel components Xs8 10210

COMMENTS :

1. See the comments on datum 9200. Note that several modifications to the steel reference
documents are introduced by datums 10240 and 10245

ingredience of this datum.

DATUM: Strength of steel components

which are part of the global

SECTIOQN: 10,2 LABEL: X8S8 NUMBER: 10210
INGREDLENTS
Datum Label Number
Capacity reduction factor for steel PHIS 10229
Modified reference strength for steel YRSS 10245

FUNCTION s

XSS = (PHIS)(YRSS)
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DATUM: Capacity reduction factor for steel

SECTION: 10.2 LABEL: PHIS NUMBER: 10220

(S SR S .

B oW

INGREDIENTS

Datum Labei Number

Element of building (component) 2114
Type of steel connection 10225
Connection designed to develop full strength of member 10290
Modification 6 of Section 10.6 (beam column joint) ‘ 10640

3=
(O8]
E =3
™

DECISION TABLE 1

Component = member

{Component = connection)

Type of steel connection = partial penetration weld in steel column
Connection designed to develop full strength of member = true

Modification 6 of section 10.6 (beam column joint) = true .
*

e e s e e v ok i ok oo e s vl ok e e s e vl el ol e e e e e de e e ek de ke e e kb bl e i R de e e kb el e R e ek R R R e R e R e
*

W oW X ¥ N W%
Vo

o 4=

=+ o
-+ =

1]

PHIS
PHIS
PHIS
PHIS =

.9 X X
.6
8

-

X

O ~O

]

]
O oo

X

£ F Sk ¥

COMMENTS 3

For the purpose of this decision table, all steel components may be thought of as
members or connections.

Tt was assumed that the reference to section 10.6.1(A)6 meant modification 6 of

section 10.6

The decision tree shows one ELSE rule, a steel connection for which condition & is false
and condition 5 is true. This is possible if the strength of the connection is less
than the full strength of the member, but the rotation capacity of the connection is
adequate to satisfy modification 6 of section 10.6.

- = «C3 =+ + R4
- = =C4 <+ ¢+ R2
- = = 5 + ELSE

- = = R3
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DATUM: Modification to steel reference documents requirement

SECTION: 10.2.1 LABEL: MSRDR NUMBER: 10240

@~ W N

—

INGREDIENTS
Datum Label Number

Material of component or system

Modifications A through D of section 10.2.1 (AISC strength)
Modification E of section 10.2.1 (AISC P—delta effect)

P-delta effect included in analysis

Modifications A and B of section 10.2.2 (AISI cold formed steel)
Modification of section 10,2.3 (cable strengths)

2115
10250
10260
10265
10270
10280

DECISION TABLE

*
Material of component or system = structural steel * ¥ - N
Material of component or system = cold formed steel # - - Y - N
Material of component or system = steel cables - - ¥ X
P-delta effect included in analysis * N Y . . .
Modifications A through D of section 10,2,1 (AISC strength) = true * Y Y , ., .
Modification E of section 10.2.1 (AISC P-delta effect) = true N Y . . .
Modification A and B of section 10.2.2 (AISI cold formed) = true * . . Y . .
Modification of section 10.2.3 (cable strengths) = true * ., .Y
*
ARKRRARARAXRAAARRRARARRAREARSRAARARFARA R SRAASA AR T A dododokd ook defedededede sk de st e ke e dede ko e ek e ek
*
MSRDR = satisfied * X X X X X
MSRDR = violated * X
*
COMMENTS :

Note that there are no modifications for steel joists, so that the strength used in

seismic design is the same as in all other design.

Modification 6 of section 10.2.1 removes the 23/12 factor from the definition of
the Euler load in section l1.6.1 of ALSC; however, a cross-reference to this from

section 2.3 of AISC contains the factor, This may not be comsistent.

For the ELF and Modal analysis, condition 4 may be determined by checking the value
of datum 4665, Datum 10265 was created to account for the general case where

other analysis might be used.
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DATUM: Modified reference strength for steel

SECTION: 10.2,1 LABEL: YRSS NUMBER: 10245
INGREDIENTS
Datum Label Number
Strength permitted by steel reference documents 10230
Modification to steel reference documents requirement MSRDR 10240
COMMENTS :
1. See the comment on datum 10240,

DATUM: Category A steel requirement

SECTION: 10,3 LABEL: ZCASR  NUMBER: 10300
COMMENTS :
1. This datum only makes reference to the steel reference documents, which is already

referenced (for all situations) by the root datum of this chapter. In all situationms,
this datum would be satisfied by conformance to datum 10001, It is only included
because it is specifically called out in the text of chapters 3 and 10.
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DATUM: Category B steel requirement

SECTION: 10.4 LABEL: CBSR NUMBER: 10400
INGREDILENTS
Datum Label Number
Category A steel requirement ZCASR 10300
Ordinary steel moment frame requirement OSMFR 10450
General framing class GFC 3303
Element of building {component) ) 2114
Material of component or system 2115
Requirements of Part 1 of Reference 10.1 (AISC elastic design) 10420
Requirements of Reference 10.2 (AISL Cold Formed) 10430
Requirements of Reference 10,3 (AISI Stainless) 10440
DECISTION TABLE 1 2 3 &
*
1 Category A steel requirement = satisfied * + +
2 General framing class = Moment Frame and Material = steel * N Y -
3 General framing class = Building Frame or Bearing Wall and * N -
Element of building = space frame and Material = steel *
4 QOrdinary steel moment frame requirement = satisfied * . Y +
5 Requirements of Part I of Reference 10,1 (AISC) = satisfied or * . F X
Requirements of Reference 10,2 (AISI Cold Formed) = satisfied or *
Requirements of Reference 10.3 (AISI Stainless) = satisfied *
*
AAKKRRRIIRKRKARKARAKARRRKERXFAARKARRKEKRARAARKARKARRRKARAARARARKKAARKARKRAAKAK K AR FA KK XA AL
%*
1 CBSR = satisfied * X X X
2 CBSR = violated * X
*
COMMENTS :
1. See datum 10300 for a comment about condition 1,
2. Conditions 4 and 5 actually require the same thing: that the steel framing be designed

with structural steel conforming to the AISC specification or with cold formed or
stainless steel conforming to the AISI specifications, They are separated here because

chapter 3 makes specific reference to datum 10450.
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DATUM: Ordinary steel moment frame requirement

SECTION: 10,4,1 LABEL: OSMFR NUMBER: 10450
INGREDIENTS
Datum Label Number
Requirements of Part T of Reference 10.1 (AISC elastic design) 10420
Requirements of Reference 10.2 (AISI Cold Formed) 10439
Requirements of Reference 10,3 (AISI Stainless) 10440
DECISIQON TABLE 1 2
®
1 Requirements of Part I of Reference 10.1 (AISC} = satisfied or * Y N
Requirements of Reference 10,2 (AISI Cold Formed) = satisfied or *
Requirement of Reference 10.3 (AISI Stainless) = satisfied *
: %*
K EAIFARRATAREXETRRARARERARASKFARAXARASRARIRAFIR AR KA RRAAKARARARARAARRA R AR A AAR R AR kI k Aok
*
1 OSMFR = satisfied * X
2 OSMFR = violated * X
*

318



p—

DATUM: Category C and D steel requirement

SECTION: 10.5 LABEL: CCDSR NUMBER: 10500
INGREDIENTS
Datum Label Number
Category B steel requirement CBSR 10400
General framing class GFC 3303
Seismic resisting system 3309
Material of component or system 2115
Frame response type 3327
Special steel moment frame requirement SSMFR 10600
Seismic performance category SPC 1490
Number of levels (stories) 2243
Ordinary steel moment frame requirement OSMFR 16450
Compression strength of braced frame member YCSBFM 10520
Tension strength of braced frame member YTSBFM 10530
DECISION TABLE 1 2 3 4 5 E
%
1 Category B steel requirement = satisfied * Y Y Y ¥ Y
2 General framing class = Moment Frame and Material = steel ¥ ¥ Y - = N
3 Seismic resisting system includes braced frame and Material = - - Y Y N
steel *
4 Frame respouse type = special 4+ N ., . .
5 (Prame response type = ordinary) B
6 Special steel moment frame requirement = satisfied * Y N . . .
7 Seismic performance category = C * .Y .. .
8 Number of levels (stories) < 3 *x .Y .Y .
9 Ordinary steel moment frame requirement = satisfied * - Y R
0 Compression strength of braced frame member 2> 50% Tension stremgth * ., ., Y N .
of braced frame member *
*
ot e e e oo e e ek e e o o e o o ke e s e e e e o e e e e s e e e e ok ek o e e de e s de e ek ek
*
1 CCDSR = satisfied * X X X X X
2  CCDSR = violated * X
*

COMMENTS :

1. The value for condition 9 is known in rule 1 because of the value stated for condition
6. MNote that this technically would also imply a “-" (implicit no), for condition 1.
This has not been shown, because it has been assumed throughout that the reference
to requirements for lower seismic performance categories from higher ones catries
with it the understood concept "except as modified by the requirements for the higher
seismic performance category.”

2, Rule 5 covers buildings with steel shear walls and buildings with some steel components
but in which the primary seismic resisting system is composed of another material,

3. Note that condition B in rule 2 contradicts section 3.3.4 (A) (datum 3372}, which
permits "ordinary” moment frames in much taller buildings,
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DATUM: Compression strength of braced frame member

SECTION: 10.5.2 LABEL: YCSBFM NUMBER: 10520
INGREDIENTS
Datum ' Label Number
Strength of steel components %88 102190

DATUM: Tension strength of braced frame member

SECTION: 10,5,2 LABEL: YTSBFM NUMBER: 10530
INGREDIENTS
Datum Label Number
Strength of steel components XSS 10210

DATUM: Special steel moment frame requirement

SECTION: 10.6 LABEL: SSMFR NUMBER: 10600
INGREDIENTS
Patum Label Number
Requirements of Part II of Reference 10.1 ¢AILSC plastic design) 10620
Modifications 1 through 7 of section 10,6 (special moment frames) 10630
DECISION TABLE 1 E

*
1 Requirements of Part II of Reference 10,1 (AISC plastic design) = satisfied * ¥
2 Modifications 1 through 7 of section 10.6 (special moment frames) = true * Y

*
AEKARKRRRKE R AR AR AR AR AR R AR KRR A RN KRR R AARRR A AR AR AR AR AR AR AR RRRAR AR KRR AR ARXARR AR X AR RRA N AL
"

satisfied X

1 SSMFR *
violated * X
*

2 SSMFR
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DATUM: Concrete materials requirement

SECTION: <Chapter 11 LABEL: CMR NUMBER: 11001
JNGREDIENTS
Datum Label Number
Building elements that resist seismic force 9110
Requirements of concrete reference document 11100
Concrete strength calculation procedure requirement ZCSCPR 11200
Concrete design category requirement CDESCR 11002
DECISION TABLE 1 2 E
¥
1 Building elements that resist seismic force include concrete materials * N ¥
2 Requirements of concrete reference document = satisfied (as modified by * M
conditions 3 and 4) *
3 Concrete strength calculation procedure requirement = satisfied * . Y
4 Concrete design category requirement = satisfied * . X
*
ke dede e gk sk dede ARk Rk ek kR R e R R kR R RAERARARRKRRRRAARAIARRRRRRRIRRRRRAIAKRKEAAR KRR A F I AIK
%
I CMR = satisfied * X X
2 CMR = violated * X
*
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DATUM: Concrete design category requirement

SECTION: Chapter [1

*

1 Seismic performance category = A % Y - - N

2 Seismic performance category = B * - Y - N

3 Seismic performance category = C * - - Y N

4 {(Seismic performance category = D) * - = - +

5 Category A concrete requirement = satisfied * Y + + +

6 Category B concrete requirement = satisfied * . Y + +

7 Category C and D concrete requirement = satisfied * . . Y ¥
*

EE T L P R R e S R e R T S e R PRI SRR R E S TR S TS T

#

1 CDESCR = satisfied * X X X X

2 CDESCR = violated * X
%

DATUM: Concrete strength calculation procedure requirement

SECTION: 11.2 LABEL: ZCSCPR NUMBER: 11200

INGREDIENTS

LABEL:

CDESCR " NUMBER: 11002

Datum

Label Number

Seismic performance category
Category A concrete requirement
Category B concrete requirement
Category C and D concrete requirement

SPC 1490
CACR 11300
CBCR 11400
CCDCR 11500

DECISION TABLE

—
™
w
&~
]

INGREDIENTS

Datum

Label Number

Strength of concrete components and systems

sC 11210

COMMENTS ¢

See the comments for datum 9200,
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DATUM: Strength of conerete components and systems

SECTION: 1l1.2 LABEL: SC NUMBER: 11210

INGREDIENTS
Datum Label Number
Type of final placement of concrete 11220
Element of building (component) ' 2114
Capacity reduction facter for concrete ' PHIC 11230
Strength permitted from reference document 11240
Allowable loads on anchor bolts XALAB 11275
DECISTON TABLE 1 2 3 E
*
1 Type of final placement of concrete = cast in place * Y - .
2 Type of final placement of concrete = precast * - Y |,
3 Component = anchor bolt * N N ¥
*
HRRKAERKARREERRARIRLARERAERRE AR AT RIRR AR RRRR TR AR IR AARRARARRIARARAERIRARKIRRARARK LK R X T EX
*
1 5C = (PHIC)(Strength permitted from reference document) * X X
2 SC = XALAB B X
E SC=? * X
*
COMMENTS :
1. The first two conditions are shown in this table to make a point about an ambiguity in

the text. The two may represent the only ways of placing concrete, in which case no
ELSE rule would exist. The ambiguity is found in these statements: “These provisions
are based on the use of monolithic cast-in-place reinforced concrete construction,
Precast reinforced concrete components may be used if the resulting construction
complies with the requirements of Sec. 3.6 and this chapter.” Since all buildings must
comply with section 3.6 and since any buildings with reinforced concrete components
resisting earthquake forces must comply with chapter 11, the statements do not make
any difference in the provisions applicable to precast concrete when contrasted with
cast—in-place concrete, Neither the reference to section 3,6 or the one to chapter

1t were included as conditions in this decision table because they are both in the
global dependence of this datum; to include them would create a loop.

The text is not clear as to whether the "allowable"” strength for anchor bolts is to

be multiplied by any increase for equivalent yield level or by the capaclity reduction
factor. Tt was assumed that neither applied.
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DATUM: Capacity reduction factor for concrete

SECTION: 11,2 LABEL: PHIC NUMBER: 11230
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Type of stress 11245
Axial force due to all loads ZAXALL 11290
Axial force due to earthquake ZAXEQ 11295
Nominal concrete compressive strength (FC) 11250
Gross area of concrete (AG) 11280
Special concrete beam column lateral reinforcement requirement SCBCLR 11765
Weight of concrete aggregate 11260
Mode of stress governing strength of component 11270
Seismic performance category SPC 1490
Capacity reduction factor from Sec., 9,2 of Ref document 11235
All shear resisted by dowels and shear—friction ' 11285
DECISION TABLE 1 2 3 4 5 6 7 8 E

! *

1  Component = connection of precast components * ¥ N N N N N N N

2 Type of stress = axial compression ¥ .Y - - - = - -

3 Type of stress = shear - # ., - Y Y Y Y Y Y

4 Axial force due to all loads > 0.10 (FC)(AG) * L. 0Y L. . e ..

5 Axial force due to earthguake > 0,05 (FC)(AG) * .Y L. . . ..

6 Special concrete beam column lateral reinforcement L

requirement = satisfied *

7 Weight of concrete aggregate = normal weight * ., ¥ Y - - - =

8 Weight of concrete aggrepgate = light weight # . . - - Y Y Y Y

9 Seismic performance category = C or D * ., ., Y Y Y Y N Y

10 Mode of stress governing strength of component = flexure * ., . Y - Y - , .,

11 Mode of stress governing strength of component = shear * , .. - ¥ - ¥ . .

12 Element of building = construction joint and ¥ ., . . <« NN . ¥
All shear resisted by dowels and shear friction = true *

*
FREKKIRBEXERAREEEXERIHRRIKARKRRERRR KRR KRR A AR KRS IR R %R TR TRRI KKk R Rk R AR Tk e kAR AR R KRk
1 PHIC = 0,5 *# X X
2 PHIC = 0,85 * X
3 PHIGC = 0.6 * X
4 PHIC = 0,8 (0.85) = 0,68 * X
5 PHIC = 0.8 {0.6) = 0.48 * X
6 PHIC = 0.8 (Capacity reduction factor from sec, 9.2 of * X
Ref document) *
7 PHIC = 0.6 (Capacity reduction factor from sec. 9.2 of * X
Ref document) ‘ *
E PHIC = Capacity reduction factor from Sec, 9.2 of Ref * X
document *
*
COMMENTS ¢

1, The action for the ELSE rule is fairly clear in the text.

2, The name of datums 11290 and 11295 makes use of the term "force™ rather than the term
used in section 11.2 ("stress”) in order to be consistent with the remainder of the
chapter,

3. Tt was assumed that the reduction in PHIC for lightweight conecrete construction joints

shown in rule 8 and action 7 was applicable only to category C and D since the formula
referred to (formula 11-6) is in a portion of the chapter that only applies to category
C and D buildings.
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DATUM: Allowable loads on anchor bolts

SECTION: 11,2, Table 11-A LABEL: XALAB NUMBER: 11275
INGREDIENTS
Datum Label Number
Diameter of anchor bolt 11271
Minimum embedment of anchor bolt 11272
Nominal concrete compressive strength ) 11250
Weight of concrete aggregate 11260
Anchor bolt specifications 112786
Anchor bolt spacing 11277
Anchor bolt edge distance 11278
Location of anchor bolt 11350
Seismicity index ST 1425
COMMENTS =

1, This datum is determined from table 11-A in the Provisions, Note that much of the logic
is contained in the footmotes to that table, The equivalent decision table would be
fairly large and complex,

DATUM: Axial force due to all lcads

SECTION: 11,2 LABEL: ZAXALL NUMBER: 11290

COMMENTS :

1. The normal ingredient for this datum would be datum 3702, It is not shown here, how-
ever, for reasons similar to those discussed in the comment on datum 3324, That is,
a complete loop in precedence exists through the imposition of a strength requirement
on the framing classification, 8ee datum 3324, and appendix A3,

DATUM: -Axial force due to earthquake

SECTION: 11.2 LABEL: ZAXEQ  NUMBER: 11295

COMMENTS ¢

1., The normal ingredient for this datum would be datum 3706, 1t is not shown for the
same reason as discussed on the previous datum, number 11290,
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DATUM: Category A concrete requirement

SECTION: 11.3 LABEL: CACR NUMBER: 11300
INGREDLENTS
Datum . Label Number
Category A concrete framing requirement CACFR 11310
Category A concrete anchor bolt requirement CACABR 11340
DECISION TABLE 1 FE
*
1 Category A concrete framing requirement = satisfied * Y
Category A concrete anchor bolt requirement = satisfied * Y
&
REKAKARRARKAATRRNFAERARARAARRRARKARRAARRAARARRAARRRARRRAARRA IR RARRRKARRRARARRARAARA SR ARFA
*
1 CACR = satisfied * X
2 CACR = violated * X
*
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DATUM: Category A concrete framing requirement

SECTION: 11.3 LABEL: CACFR  NUMBER: 11310
INGREDIENTS
Datum Label Number
General framing class GFC 3303
Material of component or system 2115
Seismic resisting system 3309
Frame response type 3327
Type of concrete braced frame 11320
Type of concrete shear wall 11330
Requirement of concrete reference document 11100
DECISION TABLE 1 2 3 4 E
. &
1 General framing class = Moment Frame and Material = concrete * I - - -
2 Seismic resisting system includes braced frame and Material = * - Y Y N
concrete *
3 Seismic resisting system includes shear wall and Material = * - N Y ¥
concrete *
4 TFrame response type = ordinary * ¥y . . .
5 Type of concrete braced frame = ordinary * .Y Y
6 Type of concrete shear wall = ordinary ® A 4
7 Requirement of concrete reference document = satisfied * Y Y Y ¥
%
ek e o ok e e e e e e e ek Ak e Rk ek e e e ek ek ek o ek ok ok ko ek ke e ek e ok ok gk e ok e e sk ek o R ok e ek g
*
1 CACFR = satisfied * X X X X
2 CACFR = violated * X
*
COMMENTS :

1. "Ordinary” braced frames and shear walls are not described, defined, or used at any
other location in the Provisions.

2., Rule 1 directly contradicts table 3-B of chapter 3, which stipulates that ordinary
moment frames of reinforced concrete must satisfy section 10,4,1, which in turn brings
in section 11,6 (datum 11600},

3. The combination of shear wall and braced frame 1s not excluded in either chapter 3 or

chapter 11, therefore it was assumed to be permitted.
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DATUM: Category A concrete anchor bolt requirement

SECTION: 11,3 LABEL: CACABR NUMBER: 11340
INGREDLENTS
Datum Label Number

QN O AW

Element of building (component)
Location of anchor bolt

Ties provided around anchor bolt
Distance of anchor bolt ties from top
Size of anchor bolt ties

Number of athor bolt ties

2114
11350
11360
11370
11380
113%0

DECISION TABLE

s
3
w
&
]

Component = anchor bolt
Location of anchor bolt = column top or similar location
Ties provided around anchor bolt = true

Distance of anchor bolt ties from top < 4"

Size of anchor bolt ties = #3

Size of anchor bolt ties = #4

Number of anchor bolt ties
Number of anchor bolt ties

2
3

Tyl

® N % N b ¥ B N ¥

*

.
*

ot )

=K

AREERAIERR LA AR R AT AR AR A I R R A A AN AR AR AT AL R AR AR R AAR AL R REAR AR RAL AR R AR LR R AL A RARA ARSI XA KRR AAR

*

CACABR = satisfied % X X X X

CACABR = violated * X
*

COMMENTS :

Note the similarity of this provision to datum 12409 for anchor bolts in masonry
columns, and that datum 12409 is for seismic performance category B, not A,

328



DATUM: Category B concrete requirement

SECTION: 11,4 LABEL: CBCR NUMBER: 11400
INGREDIENTS
Datunm Label Number

o

Category A concrete requirement

General framing class

Material of component or system

Frame respense type

Category B ordinary concrete moment frame requirement

CACR 11300
GFC 3303
2115
3327

CBOCMF 11600

DECLSLON TABLE 1 2 E
*

Category A concrete requirement = satisfied * Y ¥

General framing class = Moment Frame and Material = concrete and * N Y

Frame response type = ordinary b

Category B ordinary concrete moment frame requirement = satisfied * . Y
*

s e ke e e ettt o e e et e e e e de e e et e e e e e e e sk ok e e e ke e ek ek e e
*

CBCR = satisfied * X X

CBCR = violated * X
*
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DATUM: Category C and D concrete requirement

SECTION: 11.5 LABEL: CCDCR  NUMBER: 11500
INGREDLENTS
Datum Label Number
Category B concrete requirement CBCR 11400
Category € and D concrete material requirement CCDCMR 11507
Category C and D concrete framing limitation CCDCFL 11556
Category C and D non-seismic resisting system concrete requirement CCDNSR 11563
Category C and D concrete discontinuity requirement CCDCDR 11584
DECISION TABLE 1 E

%

1 Category B concrete requirement = satisfied * Y

2 Category C and D concrete material requirement = satisfied * Y

3 Category C and D concrete framing limitation = satisfied * Y

4 Category C and D non-seiswmic resisting system concrete requirement = satisfied * ¥

5 Category C and D concrete discontinuity requirement = satisfied ¥

*®

dode ke dede skt e e o dedehdeok b ek oAb o e b i ek e ke b e e e b et dn sk R e dn b e e e R R R R sk R b A R R b ek ek
*

b

CCDCR = satisfied * X
2 CCDCR = violated * X
*
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DATUM: Category C and D concrete material requirement

SECTION: 11,5.1 LABEL: CCDCMR NUMBER: 11507
INGREDIENTS
Datum Label Number
Category C and D concrete strength requirement CCDCSR 11514
Category C and D concrete reinforcement requirement CCDCRR 11521
DECISION TABLE 1 E
= -
1 Category C and D concrete strength requirement = satisfied * Y
2 Category C and D concrete reinforcement requirement = satisfied * Y
*
RERIIRKERERIIRFAARAFRAARRRAARIARRAARRRIARAARKAARKRARRAARRRKRARARRRAKAR AR RK AR KA AR I ARKALK
1 CCDCMR = satisfied * X
2 CCDCMR = viclated ® X
*
DATUM: Category € and D concrete strength requirement
SECTION: 1ll1,5.1 LABEL: CCDCSR NUMBER: 11514
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Welght of concrete aggregate 11260
Nominal concrete compressive strength 11250
DECISION TABLE 1 2 3 E
%
1 Component = concrete for special moment frame or for shear wall * Y . N
2 Weight of concrete aggregate = light weight * N Y N
3 Nominal concrete compressive strength 2z 3000 psi * I + .
4 Nominal' concrete compressive strength <€ 4000 psi * . ¥ .
#*
e e e e sk o e e e ot s s ok o e e e e o ok o e sk e e e e oo o e e o s e e e o ok ook e e o e ok s s o e e o e e g sk s ok ke e sk o
1 CCDCSR = satisfied * X X X
2 CCDCSR = violated * X
i

COMMENTS =
L. Rule 3 is strongly implied.
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DATUM: Category C and D concrete reinforcement requirement

SECTION: 11,5.1 LABEL: CCDCRR NUMBER: 11521
INGREDIENTS
Datum Label Number
Element of building (component) ' 2114
Material specification of reinforcement 11528
Actual mill test yield stress 11535
Actual mill retest yleld stress 11542
Actual mill test ultimate stress 11549
Specified yield stress 11550
DECISION TABLE 1 2 3 E

1 Component = reinforcement in special moment frames or in shear wall
boundary members

* oW % N ok N %
]
|

2 Material specification of reinforcement = ASTM A706
3 Material specification of reinforcement = ASTM A615 Grade 40 . - X
4  Actual mill test yield stress £ Specified yield stress + 18,000 psi .
5 Actual mill retest yield stress £ Specified yield stress + 21,000 psi A 4
6 Actual mill test ultimate stress £ 1.25 (Actual mill test yield stress) . +
*
ZRRARXERAARARARKERARAREKRERARAAX AKX AR ERKARAAARKRAAAREARRRKKRAKAARKRRAA XXX KRR KA A AKX AR A XK
*
1 CCDCRR = satisfied * ¥ X X
2 CCDCRR = violated * X
‘ *
COMMENTS :

1. Section 11.5.1 states "... actual yield stress based on mill tests does not exceed the
specified yield stress by more than 18,000 psi (retests shall not exceed this value by
more than an additionmal 3000 psi) ...” In writing condition 4, it was assumed that
"this value” was the specified yield stress plus 18,000 psi. Also note that it is

not clear whether retests must be performed on all specimens or only on those that
fail condition 4.

2, The implicit entries shown for conditiouns 4 and 6 in rule 2 are there because those
conditions are also within ASTM A706.
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DATUM: Category C and D concrete framing limitation

SECTION: 11,5.2 LABEL: CCDCFL NUMBER: 11556
INGREDIENTS
Datum Label Number
General framing class GFC 3303
Material of component or system 2115
Frame response type 3327
Special concrete moment frame requirement SCMFR 11700
Building elements that resist seismic force 9110
CAT C/D concrete shear wall, braced frame and diaphragm reqts SWBEFDR 11800
DECISTON TABLE 1 2 3 4 5 E
&
1 General framing class = Moment Frame and Material = concrete * N ¥ Y N N
2 Frame response type = special and Special concrete moment frame * . Y Y . .
requirement = satisfied *
3 Building elements that resist seismic force include shear walls, * N Y N Y N
braced frames or diaphragms and *
Material = concrete *
4 Cat C/D concrete shear wall, braced frame and diaphragm reqts = % . Y .Y .
satisfied *
i *
ARRAARRIKRRARARRABRAIKRAERRRARRAIRERAARAARRKARRKERRRARARXARXAARRFAARRAARRARARARARKARAKS
*
1 CCDCFL = satisfied *# X X X X X
2 CCDCFL = violated * X
*
COMMENTS ¢
1. Note that rules 2 and 3 contradict section 3.3.4 (A) (datum 3372) which permits the
use of "ordinary” moment frames in certain category C buildings depending on height.
2. Conditions 1 and 3 are not mutually exclusive because moment frame buildings frequently

include diaphragms,
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DATUM: Category C and D non-seismic resisting system concrete requirement

SECTION: 11,5,3 LABEL: CCDNSR NUMBER: 11563
INGREDIENTS
Datum Label Number
Element of building {component) 2114
Reqt for minimum reinforcement of chap 7, 10, 11 of Ref 1l.1 11570
Nonlinear behavior required to satisfy deform compatibility reqt 11577
Axial force due to all loads ZAXALL 11290
Nominal concrete compressive strength (FC) 11250
Gross area of concrete (AG) 11280
Special concrete flexural member lateral reilnforcement reqt SCFMLR 11732
Special concrete beam column lateral reinforcement reqt SCBCLR 11765
Ordinary concrete beam column lateral reinforcement reqt OCBCLR 11662
DECISION TABLE 1 2 3 4 5 E
*
1 Component = concrete frame component that is not part of SRS * N Y ¥ Y ¥
2 Reqt for minimum reinforcement of chap 7, 10, 1l of Ref 1l.1 = *# .Y Y Y ¥
satisfied *
3 Nonlinear behavior required to satisfy deform compatibility reqt =% , N Y N Y
true *
4 Axial force due to all loads > 0.10 (FC)(AG) # ., N N Y Y
5> Special concrete flexural member lateral reinforcement reqt = * . .Y . .
satisfied *
6 Special concrete beam column lateral reinforcement reqt = ¥ . . . . X
satisfied *
7 Ordinary concrete beam column lateral reinforcement reqt = LA S §
satisfied *
‘ %
Kook o de e e de R R Rk e e ke ok ook ok ok e e ke ko e ek o ok ke e e ek e ok e ek ke e o o e ok ok ko v e ke
*
1 CCDNSR = satisfied ) * X X X X X
2 CCDNSR = violated * X
%

COMMENTS :

l. Section 11.5.3 actually makes reference to the requirements of section 3.3.4 (G}, which
are not shown in this table, That section is represented as datum 3390, and it was
decided to make this datum an ingredient of 3390 rather than having 3390 be an
ingredient of this datum as section 11,5,3 would imply, There are two reasons:

1) section 3.3.4 (C) represents the general case, covering all category C and D
buildings, whereas section 11.5.3 applies only to concrete components; and 2) referring
to this datum from datum 3390 makes it clear that this datum applies to concrete
components in buildings that do not have concrete components in the seismic resisting
systeam, Thus, this datum could apply to a building when little else in chapter 11
applies.
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DATUM: Category C and D concrete discontinuity requirement

SECTION: 11.5.4 LABEL: CCDCDR NUMBER: 11584
INGREDIENTS
Datum Label Number
Element of bullding (component) 2114
Column supports discontinuous stiff element 11591
Axial force due to earthquake ZAXEQ 11295
Nominal concrete compressive strength (FC) 11250
Gross area of concrete {AG) 11280
Special concrete beam column lateral reinforcement requirement SCBCLR 11765
DECISTION TABLE 1 2 3 4 E
*
1. Component = concrete column * N Y Y ¥
2 Column supports discontinuous stiff element = true * . N Y ¥
3 Axial force due to earthquake > 0.05 (FC)(AG) * . » N X
4  Special concrete beam column lateral reinforcement requirement = * T
satisfied (for full height of column) ®
*
ERAARRAERERIRIRIIAIARRKARNIRRAAARRARIRRARRARRRAERXRAARRRRAARARRKARRAARAKRKAARKARK AR KR ARARR
*
1 CCDCDR = satisfied * X X X X
2 CCDCDR = violated * X
*
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DATUM: <Category B ordinary concrete moment frame requirement

SECTION: 11.6 LABEL: CBOCMF NUMBER: 11600
INGREDIENTS i
Datum Label Number
Ordinary concrete flexural member requirement OCFMR 11602
Axial force due to all loads ZAXALL 11290
 Nominal concrete compressive strength (FC) 11250
Gross area of concrete (AG) 11280
Ordinary concrete beam column lateral reinforcement requirement OCBCLR 11662
DECISICN TABLE 1 2 E
£
1 Axial force due to all loads > 0,10 (FC)(AG) *N Y
2 OQrdinary concrete flexural member requirement = satisfied *Y ¥
3 Ordinary concrete beam column lateral reinforcement requirement = satisfied * . Y
*
HEXRKRARKARREARKAEKRREERARARAAARARRRAEREERAAARKARRREARKRLAAXRARRE AR ARRKRAR AR TR AR IRAR R AR KRR K
*
1 CBOCMF = satisfied * X X
2 CBOCMF = viclated * X
%
COMMENTS :
1. The text is not explicitly clear on the applicability of the flexural member require-

ment (condition 2). It was assumed that it does apply to beam—columns.
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DATUM: Ordinary concrete flexural member requirement

SECTION: 1ll.6.1 LABEL: OCFMR  NUMBER: 11602
INGREDIENTS
Datum Label Number
Ordinary concrete flexural member reinforcement requirement OCFMRR 11604
Ordinary concrete flexural member moment resistance requirement OCFMMR 11618
Ordinary concrete flexural member reinforcement anchorage QCFMRA 11628
Ordinary concrete flexural member web reinf requirement OCFMWR 11640

DECISION TABLE 1 E
*
1 Ordinary concrete flexural member reinforcement requirement = satisfied * ¥
2 Ordinary concrete flexural member moment resistance requirement = satisfied * ¥
.3 Ordinary concrete flexural member reinforcement anchorage = satisfied * ¥
4 Ordinary concrete flexural member web reinf requirement = satisfied * Y
*
e de e s s e e e e e e ek e oo e e e e e e e e e s s ek e e A ek ek R AR A R R R R AR KRR KRR AR RAR KK kK
*
1 OCFMR = satisfied # X
2 OCFMR = violated * X
*
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DATUM: Ordinary concrete flexural member reinforcement requirement

SECTION: 11,6,1 LABEL: OCFMRE NUMBER: 11604

INGREDIENTS

Datum Label Number

Tensile reinforcement ratio for top reinforcement 11606

Tensile reinforcement ratio for bottom reinforcement ) 11608

Yield strength of tensile reinfercement (FY) 11610

Number of continuous top bars 11612

Number of continuous bottom bars 11614

Minimum size of continuous bars 11616

DECISION TABLE ‘ 1 E

Tensile reinforcement ratio for top reinforcement 2 200/FY {for all sections)

2 Tensile reinforcement ratio for bottom reinforcement > 200/FY (for all
sections)

3 Tensile reinforcement ratio for top reinforcement 2 0.025 (for all sections)

4 Tensile reinforcement ratic for bottom reinforcement 2 0.025 (for all

sections)

—

AoH NN X B N ¥ W F
a1

5 Number of continuous top bars 2 2 Y

6 Number of continuous bottom bars 2 2 Y

7 Minimum size of continuous bars > #5 Y
*

T T T L LT T T T T T P e e T T LT T

*

L OCFMRR = satisfied * X

2 OCFMRR = violated * X
*
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DATUM: Ordinary concrete flexural member moment resistance requirement

SECTION: 1l.6.1 LABEL: OCFMMR NUMBER: 11618
INGREDIENTS
Datum Label Number
Positive moment strength at face of joint YPMSFJ 11620
Negative moment strength at face of joint YNMSFJ 11622
Positive moment strength at section of potentlal yield YPMSSY 11624
Minimum moment strength in member YMMSM 11626
DECISION TAEBLE 1 E
*
1 Positive moment strength at face of joint 2 50% of Negative moment strength * ¥
at face of joint *
2 Positive moment strength at section of potential yield 2z 50% of Negative * Y
moment strength at face of joint *
3 Minimum moment strength in member 2 25% of MAX [Positive moment strength at * Y
at face of joint, Negative moment strength at face of joint] *
*
FREKAKKKEEREARRRARRAKKARRERRRARRRERRRARREARRKARRAAARRRERIEAARK AR A KARKARAR I KRR KRR AL ARKK
*
1 OCPMMR = satisfied = X
2 OCFMMR = violated * X
*
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DATUM: Positive moment strength at face of joint

SECTION: 11,6,1 LABEL: YPMSFJ NUMBER: 11620

(and)

DATUM: Negative moment strength at face of joint

SECTION: 11,6,1 LABEL: YNMSFJ  NUMBER: 11622

{and)

DATUM: Positive moment strength at section of potential yield

SECTION: 11.6.1 LABEL: YPMSSY  NUMBER: 11624

(and)

DATUM: Minimum moment strength in member

SECTION: 11,6,1 LABEL: YMMSM NUMBER: 11626

(they are all evaluated in the same manner)

INGREDIENTS
Datum Label Number
Strength of concrete components and systems SC 11210
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DATUM: Ordinary concrete flexural member reinforcement anchorage

SECTION: 11,6,1 LABEL: OCFMRA NUMBER: 11628
INGREDIENTS
Datum Label Number
Flexural members frame into opposite faces of column 11630
Flexural reinforcement is continuous through column 11632
Variation in beam cross section prevents continuous reinforcement 11634
Flexural reinforcement extended to far face of column confined area 11636
Flexural reinforcement anchored to develop yleld stress 11638
DECLSION TABLE l 2 3 E
%
1 Flexural members frame into opposite faces of column = true *Y Y N
2 Flexural reinforcement is continuous through column = true *Y - .
3 Variation in beam cross section prevents continuous reinforcement = true * - Y ,
4  Flexural reinforcement extended to far face of column confined area = *- ¥ ¥
true *
5 Flexural reinforcement anchored to develop yield stress = true - Y X
*
ARARKIRRAR AR AR AR AR ARARARR AR R A RR R AR R A AR AR AR AR R AR R AR AR A AR AR AR AR AR AARARAERARRAAAARARIAR
*
1 OQCFMRA = satisfied *X X X
2 OCFMRA = violated * X
*
COMMENTS :
1. The text is not specific about the location where the yleld strength referred to in
condition 5 is to be measured. It could logically be the face of the joint,
2, The text apparently assumes that flexural members are always supported by columns,
3. The decision tree shows one ELSE rule that might be troublescme: the case where

reinforcement is not continuous through the column for some reason other than a change
in beam cross section.

CL + + 2 ¢+ + R}

- - « =2 C3 % +C4 *+ *C5 *+ +R2
- - - - - ELsE
- - - - ELsE

: : - ELSE *

- = e C4 * (5 + % E3

- - = ELSE
- = ELSE
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DATUM: Ordinary concrete flexural member web reinforcement reguirement

SECTION: 1l.6.1 LABEL: OCFMWR NUMBER: 11640
INGREDIENTS
Datum Label Number
Web reinforcement provided over entire member 11642
Orientation of web reinforcement 11644
Number of legs in each stirrup 11646
Size of web reinforcement 11648
Distance from end of concrete flexural member 11650
Spacing of web reinforcement (s) 11652
Effective depth of flexural member (d) 11654
Area of web reinforcement (Aw) 11656
Area of tension reinforcement (Ar) 11658
Area of compression reinforcement (Ac) 11660
Hoops provided for web reinforcement 11661
DECISION TABLE 1 2 3 E
*
1 Web reinforcement provided over entire membher = true # Y Y ¥
2 Orientation of web reinforcement = perpendicular to longitudinal * I ¥ ¥
reinforcement *
3 Number of legs in each stirrup > 2 * Y Y Y
4 Size of web reinforcement 2 #3 * Y Y ¥
5 Distance from end of concrete flexural member > 2 d * Y N -
© Distance from end of concrete flexural member > d *. + Y N
7 Spacing of web reinforcement £ d/2 * Y + +
8 Spacing of web reinforcement £ d4/4 * . Y Y
9 Aw/s 2 0.15 MAX [At, Ac) * . Y ¥
0 Hoops provided for web reinforcement = true * A 4
*
KRAAAERIERAEARRIAARAARRRARKAXARAARKARARARRARSIAARAREAARARASRARARRFARAXARRAARRAR ARSI A TR
*
1 OCFMWR = satisfied * X X X
2 OCFMWR = violated * X
*
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DATUM: Ordinary concrete beam column lateral reinforcement requirement

SECTION: 11,6,2 LABEL: OCBCLR NUMBER: 11662
INGREDLENTS
Datum Label Number
Dist from each joint or sec of yield where lat reinf provided 11664
Minimum distance for lateral reinforcement XLO 11668
Angle of hook at end of tie 11670
Extension at end of tie 11672
Diameter of tie bar 11674
Cross ties used for lateral reinforcement 11676
Spacing of lateral reinforcement within LO 11678
Maximum allowable spacing of lateral reinforcement XSH 11680
Distance from face of joint to first lateral reinforcement 11682
Maximum spacing of lateral reinforcement in member 11684
Ties or lateral reinforcement provided throughout 11686
Lateral reinforcement provided through joint 11688
DECISION TABLE ' 1 E

]

1 Dist from ea joint or sec of yield where lat reinf provided £ Minimum distance
for lateral reinforcement
Angle of hook at end of tie = 135°
Extension at end of tie 2 MAX [6 (Diameter of tie bar), 4]
Cross ties used for lateral reinforcement = true
Spacing of lateral reinforcement within LO g Maximum allowable spacing of
lateral reinforcement
6 Distance from face of joint to first lateral reinforcement £ 50% of Maximum
allowable spacing of lateral reinforcement
7 Maximum spacing of lateral reinforcement in member £ 2 (Maximum allowable
spacing of lateral reinforcement)

oW
* % N B N B N X K ¥ ¥ O N R
e 4 <

8 Ties or lateral reinforcement provided throughout = true Y
9 Lateral reinforcement provided through jeint = true Y
*
B L T L T T
*
1 OCBCLR = satisfied * X
2 OCBCLR = violated # X
*

COMMENTS :

L. Condition 4 is stated in a permissive fashion, thus the entry in the rule is immaterial,
2. Condition 7 is explicitly stated and thereby implles condition 8, so it was added to
this table,
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DATUM: Minimum distance for lateral reinforcement

SECTION: 11.6.2 LABEL: XLO NUMBER: 11668
INGREDIENTS
Datum Label Number
Clear height of column (HC) 11690
Maximum dimension of column cross section {B) 11692
FONCTION :

XLO = MAX [HC/6, B, 187]
COMMENTS :

The text makes several clear references to columns, as if columns were the only kind
of member that would be subjected to these provisions. That may be the general case,
but the statement of applicability is not restricted to columns. It is, "members ...
having a design compressive force exceeding 0,10 £ ese  Thus some confusion is
likely in interpreting ingredients like "clear height of column."

DATUM: Maximum allowable spacing of lateral reinforcement

SECTION: 11,6,2 LABEL: XSH NUMBER: 11680
INGREDIENTS
Datum Label Number
Minimum dimension of column cross section . {b)y - 11694
Diameter of tie bar (dt) 11674
Diameter of smallest longitudinal bar (dl) 11696
FUNCTION:

XSH = MIN [8 (dl), 24 (dtr), b/2]
COMMENT :

See comment on datum 11668,
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DATUM: Special concrete moment frame requirement

SECTION: 11.7 LABEL: SCMFR  NUMBER: 11700
INGREDIENTS
Datum Label Number
Axial force due to all loads ZAXALL 11290
Gross area of concrete (AG) 11280
Nominal concrete compressive strength (FC) 11250
Special concrete shear strength requirement SCSSR 11701
Special concrete flexural member requirement SCFMR 11708
Special concrete beam column requirement SCBCR 11749
Special concrete moment frame joint requirement SCMFJR 11786

DECISION TABLE 1 2 E
*
1 Axial force due to all loads > 0.10 (FC)(AG) * N Y
2 Special concrete flexural member requirement = satisfied * Y .
3 Special concrete beam column requirement = satisfied * . Y
4 Special concrete shear strength requirement = satisfied * Y Y
5 Special concrete moment frame joint requirement = satisfied * Y X
*
AARERRERAIAARKR KR KRR KRR RRARARARKARAK XK K RRRRKAARIKKAKRARAKAKIRKKKRX XK AX KRR RIIRFRARKER KK
*
1 SCMFR = satisfied * X X
2 SCMFR = violated * X
*

COMMENT :

1. Rule 2 makes it clear that the flexural member requirement does not apply to beam
colunns, Contrast this to the situation described for ordinary frames in datum 11600,
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DATUM: Special concrete shear strength requirement

SECTION: 11,7 LABEL: SCSSR NUMBER: 11701
INGREDIENTS
Datum Label Number
Shear stress due to seismic forces ZSSEQ 11702
Shear stress due to all forces ZSSALL 11704
Axial compressive force due to seismic and dead load ZAXEQD 11705
Gross area of concrete (AG) 11280
Nominal concrete compressive strength (FC) 11250
Shear resist of concrete used to determine amount of lat reinf 11707

DECISION TABLE 1 2 3 E
*
1 Shear stress due to seismic forces > 507 of Shear stress due to all *Y Y N
forces *
2 Axial compressive force due to seismic and dead loads < Q.05 (FC)(AG) *Yy N .
. 3 Shear resist of conc used to determine -amount of lat reinf taken as zero *Y , .
*
dedededk s R RF RN R KA AR RRRAR AR RARKARAARARARAARARR SRR ARARAARAF AR A RRARARARARRANKARARRRAAARE
*
1 SCSSR = satisfied *X X X
2 SCSSR = violated * X
*

COMMENTS:

1. This provision effectively modifies the shear strength of concrete, V. allowed by the
reference document,
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DATUM: Shear stress due to seismic forces

SECTION: 11.7 LABEL: ZSSEQ NUMBER: 11702

(and)

DATUM Shear stress due to all forces

SECTION: 11.7 LABEL: ZSSALL  NUMBER: 11704

{and)

DATUM: Axial cowpressive force due to seismic and dead load

SECTION: 11.7 LABEL: ZAXEQD NUMBER: 11705

COMMENTS :
1. The normal ingredients for all three of these datums would include the earthquake

force effect, The ingredients are not shown here, however, for the reasons discussed
on datum 3324 and appendix A3,
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DATUM: Special concrete flexural member requirement

SECTION: 11.7.1 LABEL: SCFMR NUMBER: 11708
INGREDLENTS
Datum Label Number
Special concrete flexural member proportioning requirement SCFMPR 11710
Special concrete flexural member reinforcement requirement SCFMRR 11716
$pecial concrete flexural member lateral reinforcement requirement SCFMLR 11732
DECISION TABLE 1 E
)
1 Special concrete flexural member proportioning requirement = satisfied * Y
2 Special concrete flexural member reinforcement requirement = satisfied * Y
3 Special concrete flexural member lateral reinforcement requirement = satisfied * ¥
*
R e S L L LT T i
1 SCFMR = satisfied * X
2 SCFMR = violated ) * X
%
DATUM: Special concrete flexural member proportioning requirement
SECTION: 11,7,1 LABEL: SCFMPR NUMBER: 11710
INGREDIENTS
Datum Label Number
Effective depth of flexural member 11654
Clear span of flexural member 11711
Width of flexural member 11713
Width of flexural member overhanging support 11714
DECISION TABLE 1 E
*
1 Effective depth of flexural member £ 25% of Clear span of flexural member LI §
2 Width of flexural member 2 107 ¥ ¥
3 Width of flexural member overhanging support {(on either side) £ 75% of Y
Effective depth of flexural member *
4 Width of flexural member/Effective depth of flexural member 2 0,3 * ¥
%
Sode o e ks e e e e o e e ok e sk o e e o e s o o ok e e e sk o o s e e koo ok e e e e ok ok sk e ek ke ok e e ek ek
1 SCFMPR = satisfied * X
2 SCFMPR = violated * X
*
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DATUM: Special concrete flexural member reinforcement requirement

SECTION: 11.7.1 (A) LABEL: SCFMRR NUMBER: 11716
INGREDIENTS
Datum Label Number
Ordinary concrete flexural member reinforcement requirement OCFMRR 11604
Ordinary concrete flexural member moment resistance requirement OCFMMR 11618
Ordinary concrete flexural member reinforcement anchorage OCFMRA 11628
Longitudinal reinforcement in special moment frame is spliced 11717
Special flexural member reinforcement splice requirement SFMLRS 11719
DECLSION TABLE l 2 E
*
1 Ordinary concrete flexural member reinforcement requirement = satisfied * Y ¥
2 Ordinary concrete flexural member moment resistance requirement = satisfied * Y ¥
3 Ordinary concrete flexural member reinforcement anchorage = satisfied * Y ¥
4 Longitudinal reinforcement in special moment frame is spliced = true * N ¥
5 Special flexural member reinforcement splice requirement = satisfied * . 0¥
*
ARIAARRARKRERRRAARKRRAERRRARAIRRAAAKRARARAARAARRAAARRARRARRAAKRAR AR ARAKA KR A AR KA LK KA KA TAL
*
1 SCFMRR = satisfied * X X
2 SCFMRR = violated * X
*
COMMENTS :

1. Section 11,7.1 (A) refers to section 11.6 thus: "Longitudinal reinforcement shall
comply with the requirements of Sec, 11.6 and ...” That reference could be interpreted
three ways: (i) the entire section, including web reinforcement provisions, (ii) all
those provisions primarily related to longitudinal reinforcement, or (iii)} only the
limits on reinforcement ratios. Option (ii) was assumed here.

2, . Section 11,7,1 (A) contains a paragraph pertaining to the anchorage of flexural member

reinforcement in columns that is not shown in this decision table because condition
3 refers to essentially identical provisions,
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DATUM:

SECTLON: 11.7.1 {A) LABEL: SFMLRS NUMBER:

11719
INGREDTENTS
Datum Label Number
Type of reinforcement splice 11720
Hoop or spiral reinforcement provided over the lap length 11722
Spacing of hoop or spiral lap reinforcement 11723
Effective depth of flexural member (d) 11654
Location of lap splice 11725
Requirement of Section 7,5.5.1 of Reference 11,1 11726
Requirement of Section 7.5.5.2 of Reference 11.1 11728
Not more than alternate bars in a layer spliced at a section 11729
Longitudinal distance between splices of adjacent bars 11731
DECISTON TABLE 1 2 3 E
*
1 Type of reinforcement splice = lap Y - -
2 Type of reinforcement splice = welded * - Y -
3 Type of reinforcement splice = mechanical - - Y
4 Hoop or spiral reinforcement provided over the lap length = true * Y . .
5 Spacing of hoop or spiral lap reinforcement £ MIN [d/4, 4"] * Y L, .
6 Location of lap splice = within a joint or within 2d of a joint or N . .
where flexual yielding may occur *
7 Requirement of Section 7.5.5.1 of Reference 1l.1 = satisfied .0 .
8 Requirement of Section 7.5.5.2 of Reference il,l1 = satisfied * o, .Y
9 Not more than alternate bars in a layer spliced at a section = true o, + +
10 Longitudinal distance between splices of adjacent bars 2z 24" * . 0¥ X
%
T T T e T Ty e T P T T e T T
%
1 SFMLRS = satisfied * X X X
2 SFMLRS = violated * X
%
COMMENTS :

Special concrete flexural member reinforcement splice requirement

For all the rules of interest, condition 10 predetermines the value of condition 9,

Al
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DATUM: Special concrete flexural member lateral reinforcement requirement

SECTION: 11.7.1 (B) LABEL: SCFMLR NUMBER: 11732
INGREDLENTS
Datum Label Number
Special councrete flexural member design shear requirement SCFMDS 11734
Special concrete flexural member hoop reinforcement requitrement SCRMHR 11741
DECISION TABLE : 1 E
*
1 S8pecial concrete flexural member design shear requirement = satisfied * Y
2 Special concrete flexural member hoop reinforcement requirement = satisfied * oy
*
ARERRFAAARERATIAARRAAREAFAAAAARRRARAASARARKEARARARRAAS DR AR AR AR A ARRRERARIRRAAAR R AR Ak dk sk
*
1 SCFMLR = satisfied , * X
2 SCFMLR = violated * X
*
DATUM: Special concrete flexural member design shear requirement
SECTION: 11,7,1 (B) LABEL: SCFMDS NUMBER: 11734
INGREDIENTS
Datum Label Number
Member end moments taken as max resist moments of opp sign 11735
Member assumed to loaded with tributary gravity load 11737
Max resist moment calculated without capacity reduct factor 11738
Max resist moment calculated with tensile stress of .25 FY 11740
DECISION TABLE : 1l E
*
1 Member end moments taken as max resist moments of opp sign = true * Y
2 Member assumed to loaded with tributary gravity load = true 0y
3 Max resist moment calculated without capacity reduct factor = true * ¥
4  Max resist moment calculated with tensile stress of 1.25 FY = true * Y
*
EEEEKRERRARRRRRERFAK K AR RERRRRARARARERRAALKERERRARHARRRAR KR RARRRR T A HHRRRARARF A RRARRRK AN KX
%
1 SCPMDS = satisfied * X
2 S8CFMDS = violated ’ * X
%
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DATUM: Special concrete flexural member hoop reinforcement requirement

SECTION: 11.7.1 (B) LABEL: SCFMHR NUMBER: 11741
INGREDIENTS
Datum Label Number
Location requires hoop reinforcement LRHR 11743
Hoops provided for web reinforcement 11661
Reqt of Ref 11,1 for lateral support of long, bars with ties 11747
Distance from face of joint to first lateral reinforcement 11682
Spacing of lateral reinforcement within 1, 11678
Effective depth of flexural member (d) 11654
Diameter of smallest longitudinal bar (d1) 11696
Diameter of tie bar (dr) 11674
DECISION TABLE 1 2 E
*
1 Location requires hoop reinforcement = true ¥ N Y
2 Hoops provided for web reinforcement = true L 4
3 Reqt of Ref. 1l.1 for lateral support of long, bars with ties = satisfied * , ¥
4 Distance from face of joint to first lateral reinforcement < 2" * Y XY
5 Spacing of lateral reinforcement within 1 < MIN [d/4, 8(dl), 24(dt), 12"] *
*
Fkdoke Rk kR Ak e R R AR Rk ek ek ok ok ook ek ook ke ok ok ok v e e sk ok o ok s e ek e ok o ke oo g e ke e e oo sk oo e e s s sk ok e
*
1 SCFMHR = satisfied * X X
2 SCFMHR = violated * X
*
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DATUM: Location requires hoop reinforcement

SECTION: 11.7.1 (B) LABEL: LRHR NUMBER: 11743
INGREDIENTS
Datum Label Number
Distance from end of concrete flexural member 11650
Distance from point of potential yield in concrete flexurzl member 11744
Compression reinforcement required to provide resistance 11746
Effective depth of flexural member (d) 11654
DECISION TABLE 1 2 3 4
*
1 Distance from end of concrete flexural member < 2d ¥ Y N N N
2 Dbistance from point of potential yield in concrete flexural member £2d * , Y N N
3 Compression reinforcement required to provide resistance = true * . . Y N
*
ek ek e e R KRk e ke ko ook ok ek e e sk ko o ok o e ko ok ok ke ok e e ek ok e ek kv ok ok ek e e ko ok ok e sk
i LRHR = true : : * X X X
2 LRHR = false * X
*
DATUM: Special concrete beam column requirement
SECTION: 11.7.2 LABEL: SCBCR NUMBER: 11749
INGREDIENTS
Datum Label Number
Minimum cross section dimension through centroid 11750
Cross section dimension orthogonal to minimum 11752
Special concrete beam column flexural strength requirement : SCBCFS 11753
Special concrete beam column reinforcement requirement SCBCRR 11761
Special concrete beam column lateral reinforcement requirement SCBCLR 11765
DECISION TABLE 1 E
*
1 Minimum cross section dimension through centroid > 127 L §
2 Minimum cross section dimension through centroid + Cross section dimension * Y
orthogonal to minimum > 0.4 *
3 Special concrete beam column flexural strength requirement = satisfied * Y
4 Special concrete beam column reinforcement requirement = satisfied * Y
5 Special concrete beam column lateral reinforcement requirement = satisfied * Y
*
AARRAFEREEAAKERIATEREAAKIRR R KA AR EREREREERARAARKRAXIARAXARRARARAERAR R ARA AKX REEARAEAR
1 SCBCR = satisfied * X
2 SCBCR = violated * X
*
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DATUM: Special concrete beam column flexural strength requirement

SECTION: 11.7.2 (A) LABEL: SCBCFS NUMBER: 11753
INGREDIENTS
Datum Label Number
Sum of flexural strength of columns at joint YSFSCI 11755
Sum of flexural strength of beams at joint : YSFSBJ 11756
Shear redistributed accounting for omission of non conforming joints 11758
Columns framing into conforming joints resist all seismic shear 11759
Special concrete beam column lateral reinforcement requirement SCBCLR 11765
DECLISION TABLE 1 2 E
*
1 Sum of flexural strength of columns at joint > Sum of flexural strength of * ¥ N
beams at joint (for all joints) *
2 Shear redistributed accounting for omission of non conforming joints = true * . Y
3 Columns framing into conforming joints resist all seismic shear = true Y
4 Special concrete beam column lateral reinforcement requirement = satisfied % ., Y
{for full length of columns frawming into non conforming joints) %
*
e e 96 e e e e s s e ¢ e e e v o e o e s e s o o e e e e e o s o v o o e e oot o e g v e e v o sk ok s o o e ok sl ok e e ok e ke ok e e ek
‘ *
1 SBCFSR = satlsfied * X X
SBCFSR = violated * X
%
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DATUM: Sum of flexural strength of columns at joint

SECTION: 11.7.2(a) . LABEL: YSFSCJ  NUMBER: 11755

(and)

DATUM: Sum of flexural strength of beams at joint

SECTION: 11.7.2(A) LABEL: YSFSBJ  NUMBER: 11756

(both are evaluated in the same manner)

INGREDIENTS
Datum Label Number
Strength of concrete components and systems . sC 11210
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DATUM: Special concrete beam column reinforcement reguirement

SECTION: 11,7,2 (B) LABEL: SCBCRR NUMBER: 11761
‘INGREDIENTS
Datum Label Number
Reinforcement ratio in beam column 11762
Type of reinforcement splice 11720
Location of lap splice 11725
Lap splice proportioned as a tension splice 11764
Special flexural member reinforcement splice requirement SFMLRS 11719

[~ BRI W R LI LR

DECISION TABLE

-
[
w
o+~
=

*
Reinforcement ratio in beam column > 0.01 *Y Y Y ¥
Reinforcement ratio in beam column £ .06 *Y Y Y ¥
Type of reinforcement splice = lap *N Y - -
Type of reinforcement splice = welded *N - Y -
Type of reinforcement splice = mechanical * N - - ¥
Location of lap splice = within center half of member span * .Y ..
Lap splice proportioned as a tension splice = true L, Y . .
Special flexural member reinforcement splice requirement = satisfied * . . Y Y
*
AERRKEARAIK KRR RIAEARKRRREXEERARRRALAK KRR ARRKERRRAARRIREARRAKAXFARKRRAR AKX KRR RAAKERINAK
*
SCBCRR = satisfied #¥ X X X
SCBCRR = violated * X
*
COMMENTS :

Note that the requiremeats for splicing reinforcement in section 11.7.1 (A) (datum
11719) are almost the same as those in this datum,
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DATUM: Special concrete beam column lateral reinforcement requirement

SECTION: 11.7.2 (C) LABEL: SCBCLR NUMBER: 11765
INGREDIENTS
Datum Label Number
Yield strength of lateral reinforcement 11766
Yield strength of longitudinal reinforcement 11767
Point of contraflexure located in middle half of member 11768
Dist from ea joint or sec of yield where lat reinf provided 11664
Minimum distance for special lateral reinforcement XMDSLR 11770
Lateral reinforcement provided throughout member : 11771
Minimum amount of special lateral reinforcement requirement MASLRR 11773
Cross sectional distance between ties 11774
Lap of overlapping hoops 11775
8pecial concrete beam column design shear requirement SCBCDS 11777
DECISION TABLE 1 2 E
*
I Yield strength of lateral reinforcement g Yield strength of longitudinal * Y Y
reinforcement *
2 Point of contraflexure located in middle half of member = true * Y N
3 Dist from ea joint or sec of yield where lat reinf provided 2 Minimum * Y +
distance for special lateral reinforcement *
4 Lateral reinforcement provided throughout member = true * . X
5 Minimum amount of special lateral reinforcement requirement = satisfied * Y Y
6 Cross sectional distance between ties < 14" or Lap of overlapping *# Y Y
hoops < 14™ *
7 Special concrete beam column design shear requirement = satisfied (for * Y Y
lateral reinforcement) *
*
Jedesde e e e o e oo ok e ok ok ok e ke o ko o ok e e o vk ok ok ek ke e o e e ok e i e e e e e e de s de sk ok e ok e de e e de e ek ok e e ek
*
1 SCBCLR = satisfied * X X
2 SCBCLR = violated * X
*
COMMENTS <

1. Condition 6 does not seem applicable to sections with spirals or circular ties,
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DATUM: Minimum distance for special lateral reinforcement

SECTION: 11.7.2 (C) LABEL: XMDSLR NUMBER: 11770
INGREDLENTS
Datum Label Number
Clear height of column (HC) 11690
Effective depth of flexural member (d) 11654
FUNCTION:

XMDSLR = MAX [d, HC/6, 18"]

DATUM: Minimum amount of special lateral reinforcement requirement

SECTION: 11.7.2 (C) LABEL: MASLRR NUMBER: 11773
INGREDLENTS
Datum Label NumbeX
Type of lateral reinforcement 11778
Volumetric ratio of lateral reinforcement ' 11779
Nominal concrete compressive strength (FC) 11250
Yield strength of lateral reinforcement {(FYL) 11766
Gross ares of concrete (AG) 11280
Cross sect area of component measured to ocutside of S§,L,R, (AC) 11781
Cross sect core dimension to outside of special lat reinforcement (h) 11782
Area of web reinforcement (Aw) 11656
Spacing of web reinforcement (s) 11652
Minimum cross section dimension through centroid (b) 11750
DECISION TABLE 1 2 E
*
1 Type of lateral reinforcement = spiral or circular hoop * i -
2 Type of lateral reinforcement = rectangular hocop # - Y
3 Volumetric ratio of lateral reinforcement 2 0.12 FC/FYL * Y .
FC AG
4 A f web reinforcement > s(h) —— (MAX [0.12, 0.3 (&2 -1
rea of web reinfor nt > s(h) L ( [ s (AC I3 N
5 S8pacing of web reinforcement £ MIN [4", b/4] * Y Y
*
e e e e sk e e e e s v o s e e e e s o o ek o S e S S R R R R TR R R AR KRR AHARRRR KRR AR ARARA KA AR ARAASEARAAH
*
1 MASLRR = gatisfied * X X
2 MASLRR = violated * X
*
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DATUM: Special concrete beam column design shear requirement

SECTION: 11.7.2 {C) LABEL: SCBCDS NUMBER: 11777
INGREDIENTS
Datum Label Number
Member end moments taken as max resist moments of opp sign 11735
Member assumed to be loaded with applicable static forces 11783
Max resist moment calculated without capacity reduct factor 11738
Member axial force assumed to be max design compression force 11785

DECISTION TABLE 1 E
*
1 Member end moments taken as max resist moments of opp sign = true * Y j
2 Member assumed to be loaded with applicable static forces = true % Y
3 Max resist moment calculated without capacity reduct factor = true * Y
4 Member axial force assumed to be max design compression force = true * ¥
*
dedesi de e oot sk vk e e o o ok e e e sk e ek e e sk o e sk e e e ks e ek ok sl ek e de e ek ek ek ke e ek
]
SCBCDS = satisfied * X
2 SCBCDS = violated * X
* i

COMMENTS & |

1. It is instructive to note the similarities and differences between this datum and
datum 11734,
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DATUM: Special concrete moment frame joint requirement

SECTION: 11.7.3 LABEL: SCMFJR NUMBER: 11786
INGREDIENTS
Datum Label Number
Lateral reinforcement provided throughout joint - 11787
Minimum amount of special lateral reinforcement reqt MASLRR 11773
Cross sectional distance between ties 11774
Lap of overlapping hoops 11775
Joint shear stress calculation requirement SCJSSC 11789
Maximum allowable shear stress in joint requirement : MAJSSR 11790
Joint design shear force requirement JDSFR 11797
DECISION TABLE ) ) 1 E
*
1 Lateral reinforcement provided throughout jolnt = true * Y
2 Minimum amount of special lateral reinfercement reqt = satisfied (within joint) #* Y
3 Cross sectional distance between ties g 14" or Lap of overlapping hoops g 14" * Y
4  Joint shear stress calculation requirement = satisfied *y
5 Maximum allowable shear stress in joint requirement = satisfied Y
6 Joint design shear force requirement = satisfied * Y
*
EE T RIS T R IR TR P R R PR P e X PR T L R R Y R L P X T
*
1 SCMFJR = satisfied * X
2 SCMFJR = violated * X
: *
COMMENTS :

1. Gonditieon 3 does not seem applicable to sections with spirals or circular hoops.
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DATUM: Joint shear stress calculation requirement

SECTION: 11.7.3 LABEL: SCJSSC NUMBER: 11789
INGREDIENTS
Datum Label Number
Shape of cross section 11795
Shear stress in joint 11788
Joint design shear force (v) 11792
Width of flexural member (b) 11713
Effective depth of flexural member {d) 11654
Cross sect area of component measured to outside of S.L.R. (AC) 11781
DECISION TABLE 1 2 E
*
1 Shape of cross section = rectangular *¥ Y N
2 Shear stress in joint = v/bd Y
3 Shear stress in joint = v/AC * .Y
* .
ARKERIRABRAERKEIKARAIRIRAANRRARRRRARRR BRI KA IR IR KRR AR R AR AR AR KRR RAXRARA KR ARA XK AR AR RKRXR XS
*
1 SCJSSC = satisfied * X X
2 SCJISSC = violated * X
*
COMMENTS :

1. Ingredient datum 11792 would properly be a dependent of the total combined load effect,
but it is not shown so in this analysis, fot the same reason as discussed on datum
11290.
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DATUM: Maximum allowable shear stress in joint requirement

SECTION: 11.7.3 LABEL: MAJSSR NUMBER: 11790
INGREDLENTS
Datum Label Number
Nominal concrete compressive strength (FC) 11250
Weight of concrete aggregate 11260
Joint type JTYPE 11791
Modified allowable stress : 11796

—
[ )
w
I~
=

DECISION TABLE

*
1 Jeint type = laterally confined * Y Y N N
2 Weight of concrete aggregate = normal * ¥ - ¥ -
3 Weight of concrete aggregate = light * - ¥ - ¥
4 Modified allowable stress < 16 /FC * Y + + +
5 Modified allowable stress g 12 /FC * , Y Y +
6 Modified allowable stress < 9 vFC % T §
*
Rtk R SRR AR FRRAARARRRRAAFARRA AR ARAARIRR AR RARARA AR ARSI AN RARARRALARRAARAR AR AT AN R RRF R AR
®
1 MAJSSR = satisfied * X X X X
2 MAJSSR = violated * X
*
COMMENTS :

1. This effectively modifies the strength taken from the reference document.
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DATUM: Joint type

SECTION: 11.7.3 and 2,1 LABEL: JTYPE NUMBER: 11791
INGREDIENTS
Datum Label Number
Oppos face in direction of seis force confined by monolithic member 11793
Members cover 73% of width and depth 11794
DECISION TABLE 1l E
*
1 Oppos face in direction of seis force confined by monolithic member = true * Y
2 Members cover 73%Z of width and depth = true * Y
*
e e e e e e sk e e e g e e e s sk o ek e e e e s sk e ek e e gk ek ke AR R R ek R AR R R R R AR R R AR ARk ok k kR
%
1 JTYPE = laterally confined * X
2 JTYPE = not laterally confined * X
*
DATUM: Joint design shear force requirement
SECTION: 11.7.3 LABEL: JDSFR NUMBER: 11797
INGREDIENTS
Datum Label Number
Joint shear force determined from static forces and joint moments 11798
Joint moments assumed to be max resist moments of members 11799
Max resist moment calculated without capacity reduction factor 11738
Max resist moment calculated with tensile stress of 1,25 FY 11740
DECISION TABLE A 1 F
‘ *
1 Joint shear force determined from static forces and joint moments = true * Y
2 Joint moments assumed to be max resist moments of members = true * Y
3 Max resist moment calculated without capacity reduction factor = true * oy
4 Max resist moment calculated with tensile stress of 1.25 FY = true * Y
%*
ARARAKARIR AR RAARA AR RR AR AR A R AR AR AR AR AR KRR AR R A SRR R ARARAR AR AR ARAR AR AR ARARAF R AR RRRARAR A A Aok
*
1 JDSFR = satisfied ®* X
2 JDSFR = violated * X
*
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DATUM: Category C and D concrete shear wall, braced frame and diaphragm requirement

SECTION: 11.8 LABEL: SWBFDR NOUMBER: 11800
INGREDIENTS
Datum Label Number
Element of building {component) 2114
Category C and D concrete shear wall requirement CDCSWR 11818
Category C and D concrete diaphragm requirement CCDCDR 11835
Category C and D concrete braced frame requirement CDCBFR 11880
Category C and D concrete reinf splice and anchorage reqt CRSAR 11881
Category C and D concrete construction joint requirement CDCCJR 11888
DECISION TABLE 1 2 3 4 E
*
1 Component = concrete shear wall * Y - - N
2 Component = concrete braced frame % - Y - N
3 Component = concrete diaphragm # - - Y N
4 Category C and D concrete shear wall requirement = satisfied Y ., . .
5 Category C and D concrete diaphragm requirement = satisfied = . 0Y L. .
6 C(Category C and D concrete braced frame requirement = satisfied * . LY .
7 Category C and D concrete reinf splice and anchorage reqt = satisifed * Y Y ¥ .
8 Category C and D concrete comstruction joint requirement = satisfied * Y Y Y
*
Sede g e oo Rk sk ok ok s e ok ok o o e R R K R Rk Sk ke ok o ok gk sk ok ok gk e e sk e o ek e ek o ok ok ok ok ok e ek
*
SWBFDR = satisfied * X X X X
2 SWBFDR = violated * X
*
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DATUM: Category C and D concrete shear wall and diaphragm reinforcement requirement
SECTION: 11.8 LABEL: CSWDRR NUMBER: 11802
INGREDIENTS
Datum Label Number
Minimum wall or diaphragm reinforcement ratie 11804
Spacing of wall or diaphragm reinforcement 11806
Wall or diaphragm reinforcement for shear is continuous 11808
Wall or diaphragm reinforcement for shear is uniforwly distributed 11810
DECISION TABLE 1 E
*
1 Minimum wall or diaphragm rveinforcement ratio 2 0,0025 * Y
2 Spacing of wall of diaphragm reinforcement £ 187 * ¥
3 Wall or diaphragm reinforcement for shear is continucus = true * Y
4 Wall or diaphragm reinf for shear is uniformly distributed = true * ¥
*
e de e e ek ek o e e de e e e e e ek o e e ke ke e s e ok e e e ke e o o e o e e e ke ke ek ek ok R Rk Rk R R R KRR ATk kA KKk
*
1 CSWDRR = satisfied * X
2 CSWDRR = violated * X
*
COMMENTS :
1., Conditions 1 and 2 refer to the reinforcement in both directions that are within the

plane of the wall or diaphragm.
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DATUM: Category C and D concrete shear wall and diaphragm shear stress limit

SECTION: 11,8 LABEL; ©SWDSSL NUMBER: 11812
INGREDIENTS
Datum ) Label Number
Weight of concrete aggregate 11260
Maximum shear stress . 11814
Nominal comcrete compressive strength (FC) 11250
Specified yield stress (FY) 11550
Ratio of horizontal shear reinforcement {ph) 11816
DECISION TABLE ‘ 1l 2 E
*
1 Weight of concrete aggregate = light * N X
2 Maximum shear stress £ 2 vFC + (ph)(FY) * Y o+
3 Maximum sheer stress § 1.5 ¥FC + 0,75 (ph)(FY) * , ¥
*
e e de B B gt Aok o o o e e ok s el o e okl e ook ook e e e e e s e e e e e e sl ot s s e o e o e e o e e s e e e s o ok o e e v ok s e ok de sk sk e ek
%
1 SWDSSL = satisfied * X X
2 SWDSSL = violated * X
*
COMMENTS :

1. This provision effectively modifies the strength from the reference document.
2, The text contains an ambiguity that is reflected in datum 118l16: in diaphragms, both
directions of interest are normally horizontal,
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DATUM: Category C and D concrete shear wall requirement

SECTION: 11.8.1 LABEL: CDCSWR NUMBER: 11818
INGREDIENTS
Datum Label Number
Category C and D concrete shear wall detailing requirement CCDSWD 11820
Category C and D concrete shear wall strength requirement CDGCsWs 11832
General framing class GFC 3303
Actual compressive stress YCU 11833
Nominal concrete compressive strength (FC) 11250
Category C and D concrete boundary member requirement CDCEMR 11846
Category C and D concrete shear wall and diaphragm opening reqt CSWDOR 11840
DECLISION TABLE 1 2 3 E
%
1 Category C and D concrete shear wall detailing requirement = satisfied * Y Y Y
2 Category C and D concrete shear wall strength requirement = satisfied * Y Y Y
3 C(ategory C and D concrete shear wall and diaphragm opening reqt = * ¥ Y Y
satisfied *
4 General framing class = Dual System *# ¥ N N
5 <{(General framing class = Bearing Wall or Building Frame) L
6 Actual compressive stress > 0.2 (FC) * . ¥ XN
7 Category C and D concrete boundary member requirement = satisfied * Y Y .
*
HERARRIARIXARRIARAARARARRAARARRARRARRRAARAARAARRRIIRAAKRRRRRAARRAI AR I RRARARRARRIRAIAARS
£
1 CDCSWR = satisfied * X X X
2 CDCSWR = violated * X
%
COMMENTS

1. The text is somewhat ambigucus: "shear walls in Dual Systems and shear walls in
Building Frame or Bearing Wall systems having design compressive stresses in excess
of 0.2£.. shall have boundary members.” The ambiguity is in whether the condition
on compressive stress applies to Dual systems or not, In preparing this decision
table it was assumed that the condition does not apply to Dual Systems.

2, The fifth condition is determined by the value of the fourth condition, No systems
other than those shown there may have concrete shear walls,
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DATUM:

[

~ A W

—

SECTION: 11.8.1 LABEL: CCDSWD NUMBER: 11820
INGREDIENTS
Datum Label Number
Category C and D concrete shear wall and diaphragm reinf reqt CSWDRR 11802
Ratio of horizontal shear reinforcement 11816
Ratio of vertical shear reinforcement 11822
Horizontal wall reinforcement spliced 11824
Location of splices staggered 11826
Number of curtains of reinforcement in wall 11828
Each curtain spliced in different location 11830
Maximum shear stress 11814
Nowinal concrete compressive strength (FC) 11250
DECISION TABLE 1 2 3 4 E
x
Category C and D concrete shear wall and diaphragm reinf reqt = * Y ¥ Y ¥
satisfied *
Ratio of horizontal shear reinforcement = Ratio of vertical shear * Y ¥ Y ¥
reinforcement *
Horizontal wall reinforcement spliced = true * N N Y ¥
Location of splices staggered = true R A 4
Number of curtains of reinforcement in wall > 1 ¥ Y N Y N
Each curtain spliced in different location = true * . . X .
Maximum shear stress > 2 JFC * . ¥
*
ek ek S de e e e e ek ook g s e e A ok R ok ko ek e sk ok o ok e e g de e e ok ok ok sk e e ok o sk ke e ok ok ok oo o e s ok sk ok sk sk e e e e
*
CCDSWD = satisfied * X X X X
CCDSWD = violated * X
*

Category C and D concrete shear wall detailing requirement

COMMENTS :

Note that condition 2 calls for reinforcement ratios that are precisely equal in twe

directions,

Condition 7 effectively modifies the strength from the reference document,
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DATUM: Category G and D concrete shear wall strength requirement

SECTION: 11,8,1 LABEL: CDCSWS NUMBER: 11832
INGREDIENTS
Datum Label Number

VPN Lol

-

Category C and D conc shear wall and dlaphragm shear stress limits SWDSSL 11812

Element of building (component) 2114
Maximum shear stress 11814
Nominal concrete compressive strength (FC) 11250
DECISION TABLE 1 2 E
*
Category C and D conc shear wall and diaphragm shear stress limit = * Y Y
satisfied *
Component = individual pier or horizontal component between piers * Y N
Component = entire wall * - Y
Maximum shear stress £ 8 /FC * . X
Maximum shear stress < 10 /FC * Y +
*
ek kR kR dedh Rk ok ko ddddedho kR kKRR T RR I AR A Kk de e e g e o e e e e dede e e e e ek e
*
CDCSWS = satisfied * X X
CDCSWS = violated * X
*
COMMENTS :

This provision effectively modifies the strength from .the reference document,
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DATUM:  Actual compressive stress

SECTION: 11,8.1 LABEL: YCU NUMBER: 11833
(and)
DATUM: Actual compressive gtress where boundary member discontinued
SECTION: 11.8.4 LABEL: YCUD NUMBER: 11834
(both are calculated in the same manner)

INGREDIENTS
Datum Label Number
Required strength RS 3702
Elastic analysis of gross cross section 11831

COMMENTS :

1. This stress is to be calculated with the ingredients shown, It is used as a switch
to determine the need for boundary members in shear walls and diaphragms.
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DATUM: Category C and D concrete diaphragm requirement

SECTION: 11.8.2 LABEL: CCDCDR NUMBER: 11835
INGREDIENTS
Datum Label Nuwmber
Category C and D concrete shear wall and diaphragm reinf reqt CSWDRR 11802
Category C and D conc shear wall and diaphragm shear stress limit SWDSSL 11812
Actual compressive stress YCU 11833
Nominal concrete compressive strength (FC) 11250
Category C and D concrete boundary member requirement COCBMR 11846
Concrete diaphragm composition 11836
Cast—in-place topping designed to resist all shear 11838
Category C and D concrete shear wall and diaphragm opening reqt CSWDOR 11840
DECLSION TABLE 1 2 3 4 E
*
1 Category C and D concrete shear wall and diaphragm reinf reqt = * Y ¥ ¥ ¥
satisifed *
2 Category C and D conc shear wall and diaphragm shear stress limit = * Y ¥ ¥ ¥
satisfied *
3 Actual compressive stress > 0,2 (FC) ¥ N N Y Y
4 Category C and D concrete boundary member requirement = satisfied * T A 4
5 Concrete diaphragm composition = cast—in—place topping over precast * N ¥ N ¥
floor *
6 Cast—in-place topping designed to resist all shear = true * . . X
7 QCategory C and D concrete shear wall and diaphragm opening reqt = * Y ¥ Y ¥
satisfied *
*
AERARREERRAARRARRRA AR R AR KRR A AR AR RARR AR R RAR R AR RARAR AR R AR A RARA SRR AR RAARAARBRABKRKAARKAR
%
1 CCDCDR = satisfied * X X X X
2 CCDCDR = viclated * X
*
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DATUM: Category C and D concrete shear wall and diaphragm opening requirement

SECTION: 11.8.3 LABEL: CSWDOR NUMBER: 11840
INGREDIENTS
Datum Label Number
Shear wall or diaphragm contains opening . 11842
Openings provided with boundary members 11844
Category C and P concrete boundary member requirement CDCBMR 11846
Actual compressive stress YCu 11833
Nominal concrete compressive strength (FC) 11250
DECISION TABLE 1 2 3 E
*
1 Shear wall or diaphragm contains opening = true * N Y Y
2 Openings provided with boundary members = true and * . Y N
Category C and D concrete boundary member requirement = satisfied *
3 Actual compressive stress < 0.2 (FC) . * e o Y
%
dede s dedok e de dokde ke dededede deok Ko dok dede de Kk ded Kok gk ded dek Rk defedk dede dede kKo kK dodkdok dek K KRRk h ek kR kkh Rk kiR kkkk
*
1 CSWDOR = satisfied * X X X
2 CSWDOR = violated * X
*
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DATUM: Category € and D concrete boundary member requirement

SECTION: 11.8.4 LABEL: CDCBMR NUMBER: 11846
INGREDIENTS
Datum Label Number
Category C and D concrete boundary member material requirement CBMMR 11858
Category C and D concrete boundary member axial strength requirement CBMASR 11862
Boundary member continuously attached to wall or diaphragm 11848
Location of boundary member 11850
Orientation of boundary member 11851
Boundary member discontinued 11852
Actual compression stress at location where bound member discontinued YCUD 11834
Nominal concrete compressive strength (FC) 11250
Horizontal wall reinf anchored in boundary member to develop yield 11856
DECISION TABLE 1 2 3 E
1 Category C and D concrete boundary member material requirement = Y Y ¥
satisfied
2 Category C and D concrete boundary member axial strength requirement = Y Y ¥
satisfied

3 Boundary member continucusly attached to wall or diaphragm = true
4 Location of boundary member = edge of shear wall and
Orientation of boundary member = vertical -
5 Location of boundary member = edge of opemning
6 Horizontal wall reinf anchored in boundary member to develop yield =
true

o N B A N W R X N ¥ HF N N
L]
2
)

7 Boundary member discontinued = £rue . + N
8 Actual compression stress at location where bound member discontinued < Yy Y .
0.15 (FC)
*
KAk KERIRATII KR T TR A TR AR T K KKK T TR IR K E IR R R Kok Kk kA Aok de Rk de e de oKk e ook ek e R A kA ke Rk ook
*
1 CDCBMR = satisfied * X X X
2 CDCBMR = violated * X
*
COMMENTS :

1, Condition 7 shows immaterial entries in rules 1 and 2 because it is a permissive
provision,
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DATUM: Category C and D concrete boundary member material requirement

SECTION: 11.8.4 LABEL: CBMMR NUMBER: 11858
INGREDIENTS
Datum Label Number

E= Vol SN

]'0

Type of boundary member
Steel materials requirement
Special concrete beam column lateral reinforcement requirement

11860
SMR 10001
SCBCLR 11765

DECISION TABLE 1 2 E
E3
Type of boundary member = steel encased in concrete Y -
Type of boundary member = reinforced concrete * - ¥
Steel materials requirement = satisfied *y .
Special concrete beam column lateral reinforcement requirement = satisfied * , ¥
(for full length of boundary member) #*
*
ook R e e ok kR ke ok ok ot ok ke ke oo e e e e ek ke ok ke e e s e ke o o e o oo e s e e s s e e ok s e e e ook
*
CBMMR = satisfied *X X
CBMMR = vioclated * X
*
COMMENTS:

The requirement referenced in condition 4 requires a member to be designed for a shear

force, which does not seem to be applicable to boundary members.
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DATUM: Category C and D concrete boundary member axial strength requirement

SECTION: 11,8,4 LABEL: CBMASR NUMBER: 11862
INGREDILENTS
Datum Label Number
Location of boundary member 11850
Orientation of boundary member 11851
Axial resistance of concrete boundary member YAXRB 11864
Total gravity load on wall YTGL 11866
Vertical forces from seismic overturning moment YVOM 11868
Axial force in diaphragm ZAXD 11870
Seismic moment in diaphragm YMD 11872
Depth of diaphragm 11874
Strength of section removed for cpening ¥50 11876
Bound member anchored to develop yield strength at edge of opening 11878
DECISION TABLE 1 2 4 5 E
*
1 Location of boundary member = edge of shear wall * Y XY - N
2 Location of boundary member = edge of diaphragm - = - N
3 Location of boundary member = edge of opening * - - ¥ N
4 OQOrientation of boundary member = vertical * Y P
5 Axial resistance of concrete boundary member > Total gravity load * . ¥ . .
on wall + Vertical forces from seismic overturning moment *
6 Axial resistance of concrete boundary member > Axial force in 0, ., « .
diaphragm + Selsmic moment in diaphragm : Depth of dliaphragm *
7 Axial resistance of concrete boundary member > Strength of section * . . Y .
for opening *
8 Boundary member anchored to develop yield strength at edge of * . . Y .
opening = true *
*
e e e e e e o o o o v e o e e e e s sk o e e e e ok e e ke ok ok ot e ek e o e e s e s s s ek ok e o e s o e e e e v v e e e e e e e sk e
%
1 CBMASR = satisfied * X ¥ X X X
2 CBMASR = violated * X
*
COMMENTS =
1. This strength requirement adds significantly to the general strength requirement, datum

3120.
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DATUM: Axial resistance of concrete boundary member

SECTION: 11,8.4 LABEL: YAXRE NUMBER: 11864
INGREDIENTS
Datum Label Number
Strength of concrete components and systems SC 11210
COMMENTS :

1. Although there are special rules for determining the design load on boundary members,

the strength available is apparently calculated in the standard fashion.

DATUM: Total gravity load on wall

SECTION: [1.8,.4 LABEL: YTGL NUMBER: 11866
INGREDIENTS
Datum Label Number
Dead load effect YQD 3707
Live load effect QL 3708
Snow load effect YQs 3710
COMMENTS =

1. The normal assumption would be to simply sum the ingredients.

DATUM: Vertical forces from seismic overturning moment

SECTION: 11.8.4 LABEL: YVOM NUMBER: 11868
INGREDIENTS
Datum Label Number
Earthquake force effect . QE 3706
COMMENTS :

1.

Apparently the boundary member design load is to include all of the vertical force from
the seismic overturning moment.
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DATUM: Axial force in diaphragm

SECTION: 11,8,4 LABEL: ZAXD NUMBER: 11870

COMMENTS ¢

l. It is not clear as to what the source of the axial force in a diaphragm would be,

DATUM: Seismic moment in diaphragm

SECTION: 11.8.4 LABEL: YMD NUMBER: 11872
INGREDIENTS
Datum L.abel Number
‘Earthquake force effect QE 3706
COMMENTS =

1. The method of calculaticn of the seismic moment in a diaphragm which is supported by
more than two lines of walls or frames is not specified.

DATUM: Strength of section removed for opening

SECTION: 11,8,.4 LABEL: YSO NUMBER: 11876
INGREDIENTS
Datum Label Number
Strength of concrete components and systems SC 11210
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DATUM: Category C and D concrete braced frame requirement

SECTION: 11,8.5 LABEL: CDCBFR NUMBER: 11880
INGREDIENTS
Datum Label Number
Element of building {component) ; 2114
Axial force due to all loads ZAXALL 11290
Nominal concrete compressive strength (FC) 11250
Gross area of concrete (AG) 11280
Special concrete beam column requirement SCBCR 11749
DECISION TABLE l 2 3 E
%
1 Component = member of braced frame or member of horizontal truss or * N Y ¥
tie member or collector member *
2 Axial force due to all loads > 0.2 (FC)(AG) ¥ . N X
3 S8pecial concrete beam column requirement = satisfied o, X+
4 Special concrete beam column requirement = satisfied (for full lenpgth # . o+ X
of member) ¥*
*
AARAARKARARRKARRARARRARFARRRRAERERRARKKARRARARAARKARERRARARKAARRARRARXRAA R AR R AXARARAALS
%
1 CDCBFR = satisfied # X X X
2 CDCBFR = violated * X
*

COMMENTS ¢

1. Sections 11.3 and 11.8, which control the applicability of this provision, make no
mention of horizontal trusses, ties, or collector members; thus the application of this
provision is uncleaxr, Furthermore, the word "tile" has several different meanings:

a type of lateral reinforcement, a link between two parts of a building, a link
between two components of the foundation, etc.

2. It is not clear that the special concrete beam column requirement is entirely applicable
to members that are not part of a "moment” frame.

3. It might be more clear to simply modify the required length for provision of special

lateral reinforcement, if that is what is intended in condition 4,
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DATUM: Category C and D concrete reinforcement splice and anchorage requirement

SECTION: 11.8.6 LABEL: CRSAR NUMBER: 11881
INGREDLENTS
Datum Label Number
Element of building (component) 2114
Splices satisfy provisions of Ref 1l1.1 for tension splices 11882
Anchorages satisfy provisions of Ref ll.l1 for tension anchorages 11884
Development length reduced for excess steel area 11886
DECISION TABLE 1 2 E
*
1 Component = continucus reinforcement in shear walls, diaphragms, trusses, * N ¥
struts, ties, chords, or collectors ®
2 Splices satisfy provisions of Ref li,l for tension splices = true *= ., X
3 Anchorages satisfy provisions of Ref 11,1 for tension anchorages = true * ¥
4 Development length reduced for excess steel area = true . # , N
*
ERAEERRARAARRRAARR AR AR A RRAA AR AR ARRR AR AR A AR A AR RAARFARR R AR R AR AR AR R R ARRARARAAKARARAARKAR
*
1 CRSAR = satisfied : # X X
2 CRSAR = wviolated * X
*
COMMENTS :
1. Comment 1 on datum 11880 is applicable to condition 1.
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DATUM: Category C and D concrete construction joeint requirement

SECTION: 11,8,6 LABEL: CDCCJR NUMBER: 11388
INGREDIENTS
Datum Label Number
Element contains construction joint 11890
Surface of joint thoroughly roughened 11892
Shear resisted solely by friction and dowel action 11893
Maximum shear at joint 11894
Capacity reduction factor for concrete PHIC 11230
Area of reinforcement normal to construction joint (av) 11896
Specified vield stress (FY) 11550
Sum of seismic and minimum gravity forces normal to joint (PN) 11898
DECLSION TABLE 1 2 3 E
*
1 Element contains construction joint = true * N Y ¥
2 Surface of joint thoroughly roughened = true * . Y X
3 Shear resisted solely by friction and dowel action = true * . N ¥
4 Maximum shear at joint £ PHIC [AV (FY) + 0.75 PN] * . . Y
*
HERKRKRRERKARAXAARKARARAXRARRKAKRRERRRAAKKARRARRRAARAARRARREARRX S KRX AR RRRIF A A AR AR AR KA *
*
1 CDCCIR = satisfied * X X X
2 CDCCJR = violated * X
*

COMMENTS ¢

1, This effeectively modifies the strength from the reference document,

380



DATUM: Masonry materials requirement

SECTION: Chapter 12 LABEL: MMR NUMBER: 12001
INGREDLENTS
Datum Label Number
Building elements that resist seismic force 9110
Requirements of chapter 12A and references 12110
Masonry strength calculation procedure requirement ZMSCPR 12200
Masonry design category requirement MDESCR 12002
DECISION TABLE 1 2 E
*
1 Building elements that resist seismic force include masonry materials * N ¥
? Requirements of chapter 12A and references = satisfied (as modified by * . Y
conditions 3 and 4) *
3 Masonry strength calculation procedure requirement = satisfied * . ¥
4 Masonry design category requirement = satisfied * . X
*
Sk e Kde e s e dede dede e oo de ke ek ARk e de KK KR KK KR IR R IR K I TR R RTAIREIA KT ERRREAERARRRIRRAIAATARXRAEAAE
s
1 MMR = satisfied * X X
2 MMR = violated * X
*
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DATUM: Masonry design category requirement

SECTION: Chapter 12 LABEL: MDESCR NUMBER: 12002
INGREDIENTS
Datum Label Number
Seismic performance category SPC 1490
Category A masonry requirement ZCAMR 12300
Category B masonry requirement CBMR 12400
Category C masonry requirement CCMR 12500
Category D masonry requirement CDMR 12600
DECISION TABLE I 2 3 4 5
*
1 Seismic performance category = A * Y - - N
2 Seismic performance category = B * - ¥ - N
3 Seismic performance category = C * - - N
4  {(Seismic performance category = D) * - - - +
5 Category A masonry requirement = satisfied * + + + +
6 Category B masonry requirement = satisfied * . Y+ o+
7 Category C masonry requirement = satisfied * . . ¥+
8 Categery D masonry requirement = satisfied * T 4
*
AR KRRRIHI TR TR AR IR TR R KKK TR R AR KA SRR AR R T e ek ok e ok ok e e s s ke ek e e e e e e ok o e e e ek
#
1 MDESCR = satisfied * X X X X
2 MDESCR = violated * X
*
COMMENTS :

1. See the comment on datum 12300 concerning condition 5,
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DATUM: Masonry strength calculation procedure requirement

SECTION: 12.2 LABEL: ZMSCPR NUMBER: 12200
INGREDIENTS
Datum Label Number
Strength of masonry components XSM 12210
COMMENT %
See the comments for datum 2200,

DATUM: Strength of masonry components

SECTION: 12.2 LABEL: XSM NUMBER: 12210
INGREDIENTS
Datum Label Number
Capacity reduction factor for masonry PHIM 12220
Allowable strength of masonry cémponent ASM 12225

FUNCTION:
XsM = 2,5 (PHIM) ASM

COMMENT ¢

It is unclear whether this same function applies to unreinforced masonry,
Section 12,2,1 does give a strength, but does not specify as to whether it is
an “"allowable” strength or a "design" strength.
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DATUM: Capacity reduction factor for masonry

SECTION: 12,2 LABEL: PHIM NUMBER: 12220
INGREDIENTS
Datum Label Number
Stress type 9240
Element of building {component) 2114
Angle between tension stress and bed joint . 12240

~NO W Pl

v &~ W

[
b
%)
o~
wn
o
™

DECLSION TABLE

*
Component = masoenry * Y - = ¥ Y ¥
Component = reinforcement or bolt ® -y Y - - -
Stress type = axial or flexural compression or bearing * Y . - - - -
Stress type = shear ) * - XN Y - ¥ -
Stress type = tension * - . - ¥ - X
Angle between tension stress and bed joint = 0° (parallel) * O
Angle between tension stress and bed joint = 90° ® T
(perpendicular) *
*
KRRRFKRIARAKARAAKAAER AR ARA KA R RAARERARR AR A ARARRF A AR A AR AR AARARARRARRIRAANRRARKARARA AR ALK
PHIM = 1.0 * X
PHIM = 0.8 : * X
PHIM = 0.6 * X X
PHIM = 0.4 * X
PHIM = 0 * X
PHIM = ? * X
%
COMMENTS

The text is not clear as to how condition 4 ("stress type = shear") should be
evaluated in rules 2 and 3. The check could be on the member as a whole or only

on the reinforcement and/or bolts.

This section of text seems to imply separate reduction factors for the masonry and
the reinforcement in the same compoment, thus introducing a "partial factor™ design
approach,

There are three ELSE rules: 1) for components other than masonry, reinforcement,
or bolts; 2) for stress types other than those listed; and 3) for an angle between
the tension stress and bed joint other than 0° or 90°,

Ci *+ *+C5 + +C6 *+ * K4

- - -

- - - = « (€7 <+ *+ Eé6
: : ‘ : - ELSE
: : - = C3 + + R1

: : - - C4 * * K5
: : - EISE

- =« ELSE
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DATUM: Allowable strength of masonry component

SECTION: 12,2, 12,2.1 LABEL: ASM NUMBER: 12225

INGREDIENTS
Datum Label Number
Allowable working stress from chapter 124 ‘ 12230
Level of reinforcement in masonry 12245
Unreinforced masonry design procedure requirement UMDPR 12250
DECISION TABLE 1 2
*
1 Level of reinforcement in masonry = unreinforced * Y N
2 Unreinforced masonry design procedure requirement = satisfiled * Y .
*
ARARRKARREARRA KRR AARAARR IR AR RRARK AR KRR ARANRAAARA AR RRARRARRAAERAR AR ARRRAERAARAARAAIAARARA
1 ASM = function of Unreinforced masonry design procedure requirement * X
2 ASM = Allowable working stress from chapter 12A * X
*
COMMENTS ¢
1. See comment 1 on datum 12210,
DATUM: Unreinforced masonry design procedure requirement
SECTION: 12.2,1 LABEL: UMDPR NUMBER: 12250
INGREDLENTS
Datum Label Number
General unreinforced masonry design procedure requirement GUMDR 12253
Alternate unreinforced masonry design procedure requirement AUMDR 12256
DECISION TABLE 1 2 E
*
1 General unreinforced masonry design procedure requirement = satisfied * Y N
2 Alternate unreinforced masonry desing procedure requirement = satisfied * . X
®
B T Y R T T T T P TP T T T e e
1 UMDPR = satisfied * X X
2 UMDPR = vioclated * X
*
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DATUM: General unreinforced masonry design procedure requirement

SECTION: 12.2.1(A) LABEL: GUMDR _ NUMBER:_ 12253
INGREDIENTS
Datum Label Number
Requirement of Ref, section 124A.6.1 12258
Tension zone of unreinforced masonry assumed cracked 12259
Compression stress distributed linearly ‘ 12262
Compression stress in equilibrium with loads 12265
Source of maximum allowable stress 12268
Masonry bond type 12274
Plane of bending is plane of component 12277
Bed joints contain cracked zone 12280
Member position 3791
DECISION TABLE 1 2 E
%
1 Requirement of Ref. section 12A.6.1 = satisfied * Y ¥
2 Tension zone of unreinforced masonry assumed cracked = true * Y -
3 Compression stress distributed linearly = true * Y Y
4 Compression stress in equilibrium with loads = true * Yy Y
5 Source of maximum allowable stress = table 12A-3 of Ref. chapter 12A * Y v
6 Masonry bond type = stacked and * N Y
Plane of bending is plane of component = true and *
Member position = vertical *
7 Bed joints contain cracked zone = true * + N
*
e dede e ok ok e e e ek e e e e ok R kol ok ok o e o s e s ok ok ok ok e sk sk o ksl ek e o e e ke sl o e ok e s e ko ok ok ok e ok
*
1l GUMDR = satisfied * X X
2 GUMDR = violated * X
*
COMMENTS :

1. Condition 4 is redundant when considering the strength requirement in chapter 3,
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DATUM: Alternate unreinforced masonry design procedure reguirement

SECTION:  12.2.1(B) LABEL: AUMDR NUMBER: 12256
INGREDIENTS
Datum Label Number
Requirement of Ref sectionm 124.,6,2 12283
Bending is in one direction (principal axis) only 12292
Bending is about both principal axes 12295
Ratio of e/t (from chapter 124) 12286
Ratio Re (from chapter 12A) 12289
Stiffness and strength of masonry in cracked zone ignored 12298
Masonry bond type 12274
Member position 3791
Plane of bending is plane of component 12277
Bed joints contain cracked zone ‘ 12280

DECISION TABLE 1 2 3 4 E
®
1 Requirement of Ref section 124.6.,2 = satisfied * Y Y Y ¥
2 Bending is in one direction (principal axis) only = true ® Y N ¥ N
3 (Bending is about both principal axes = true) * -+ - +
& Ratio of e/t (from chapter 12A) £ 1/6 * Y . Y .
5 Ratio Re (from chapter 12A) < 1/6 * .Y . ¥
6 Stiffness and strength of masonry in cracked zone ignored = true * e s e e
7 Masonry bond type = stacked and * N N ¥
Plane of bending is plane of component = true and *
Member position = vertical *
8 Bed joints contain cracked zone = true * + + N N
*
ARERBXRIAKAKAARRARARARRRARRRAKARAARARRRARAHRARKARKIHRRAA AR AL HRRKIRKARRRRK R RFRHKR AR % &K
*
1 AUMDR = satisfied * ¥ X X X
2 AUMDR = violated * X
*
COMMENTS :

1. The wording of the text from which condition 2 was drawn leaves open the possibility
of bending in one direction which would cause bending about both principal axes.
It was assumed that the Iintent was that the e/t ratio be checked when bending was
on only one prinecipal axis,

2, Condition 6 is shown with all immaterial entries because it is an option for the
designers. It is unclear as to why section 12,2,1(B) uses slightly different
wording than section 12,2.1(A), so a new datum was created (12298 versus 12259).
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DATUM : Category A masonry requirement

SECTION: 12,3 . LABEL: ZCAMR NUMBER: 12300
COMMENTS 3

1. This datum only makes reference to the reference chapter for masonry, which is
already referenced for all situations by the root datum of this chapter. It is

only icluded because it is specifically called out in the text of chapters 3
and 12, : )

DATUM: Category B masonry requitrement

SECTION: 12.4 LABEL: CBMR NUMBER: 12400
INGREDIENTS
Datum Label Number
Category A masonry requirement ZCAMR 12300
Category B masonry heilght limitation . CBMHL 12403
Category B masonry anchor bolt tie requirement CBMCTR 12409
Category B masonry screen wall requirement CBMCWR 12430
Category B nonstructural masonry requirement CBNSMR 12454
Masonry construction type 12466
Component is part of structural system 12469
Category B masonry material limitation CBMML 12472
Category B mortar requirement CBMMR 12496
Masonry shear wall requirement MSWR 12700
DECISION TABLE 1 E
*
1 Category A masonry requirement = satisfied * +
2 Category B masonry height limitation = satisfied * Y
3 Category B masonry anchor bolt tle requirement = satisfied * Y
4 Category B masonry screen wall requirement = satisfied * b
5 Category B nonstructural masonry requirement = satisfied * Y
6 Masonry construction type = cavity wall and * N
Component is part of structural system = true *
7 Category B masonry material limitation = satisfied * Y
8 Category B mortar requirement = satisfied * ¥
9 Masonry shear wall requirement = satisfied * Y
*
B A I S P S I
1 CBMR = satisfied * X
2 CBMR = vioclated * X
*

COMMENTS :
1, See datum 12300 for a comment about condition 1,
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DATUM: Category B masonry height limitation

SECTION: 12.4.1(4) LABEL :

N =

~ oy W

INGREDIENTS

CBMHL NUMBER: 12403

Datum

Label Number

Total helght

Masonry bond type

Level of reinforcement in masonry

Component is part of seismic resisting system
Material of component or system

2227
12274
12245
12406

2115

DECISION TABLE

Total height < 35!

Component is part of seismic resisting system = true and
Material of component or system = masonry

Masonry bond type = stacked

(Masonry bond type = running)

Level of reinforcement in masonry = unreinforced

Level of reinforcement in masonry = partially reinforced
Level of reinforcement in masonry = reinforced

Il

ARAXKAKRKRREARRKERRRKRRRAKRARK R R KRR AR R AR kR hhhkkhhhhkhiikhihhkhikhikhhihhrkhhhhhrhkdhkikkhix

*

* Y Y ¥ N N
* N Y ¥ . N
*

* . o« N .,
* N
* . - - - -
* .- Y - X
* ., Y N Y N
*

CBMHL = satisfied X X ¥ X X
CBMIL = violated X
COMMENTS :

In writing condition 4 and rule 3, it was assumed that if the bond is not stacked,

then it is some type of running bond,
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DATUM: Category B masonry anchor bolt tie requirement

SECTION: 12,4,1(B) ' LABEL: CBMCTR  NUMBER: 12409
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Location of anchor bolt 11350
Requirement of Ref section 12A.6,3(F) 12412
Ties provided around anchor bolts in masonry 12415
Level of reinforcement in masonry 12245
Ties engage at least 4 vertical bars in masonry column 12418
Distance of ties from top of masonry 12421
Size of ties around anchor bolts in masonry 12424
Number of ties around anchor bolts in masonry 12427
DECISION TABLE 1 2 3 4 5 E
*
1 Component = anchor bolt and * N Y Y Y ¥
Location of anchor bolt = top of masonry column or pilaster *
2 Requirement of Ref section 124.6.3(F) = satisfied * . Y Y ¥ ¥
3 Tie provided around anchor bolts in masonry = true % . Y ¥ ¥ ¥
4 Level of reinforcement in masonry = reinforced * . N N ¥ ¥
5 Ties engage at least 4 vertical bars in masonry column = true * T 4 4
6 Distance of ties from top of masonry < 4" * . Y ¥ Y Y
7 8ize of ties around anchor bolts in masonry = #3 * . ¥ - ¥ -
8 Size of ties around anchor bolts in masonry = #4 ., - ¥ - ¥
9 Number of ties around anchor bolts in masonry 2 2 * . + Y + X
10 Number of ties around anchor bolts in masonry > 3 % .Y o1 .
*
Addhh R R AR R AR AR AR AR AR A RAAR AR AR SRS A ARSI RA S AR AR AR AR E AR AR AR ARARFAARARRARRA AL
*
1 CBMCTR = satisfied * X X X X X
2 CBMGTR = violated : * X
*
COMMENTS :

1 Neote the similarity with the category A concrete anchor bolt requirement, datum 11340,
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DATUM: Category B masonry screen wall requirement

SECTION: 12.4,1(D)

O WO o~V WM

i

1l

LABEL: CBMCWR

NUMBER: 12430

INGREDIENTS
Datum Label Number
Flement of building (component) 2114
Level of reinforcement in masonry 12245
Joint reinf considered effect in resisting tems and compr stress 12433
Joint is continuous without offset 12436
Area of joint reinforcement ) 12439
Joint reinforcement embeded in mortar or grout 12442
Type of masonry joint reinforcement 12445
Joint reinforcement spliced 12448
Width of joint reinforcement 12451
DECISION TABLE 1 2 3 E
%
Component = masonry screen wall * N Y Y
Level of reinforcement in masonry = reinforced * . Y XY
Joint reinf considered effect in resist tems and compr stress = * . ¥ X
Joint is continuous without offset = true for at least one direction % . ¥ X
Area of joint reinforcement 2> 0.03 in“ in continuous joint * . Y ¥
Joint reinforcement embeded in mortar or grout = true * R 'S
Type of masonry jolnt reinforcement = two wires with truss * . . -
Type of masonry joint reinforcement = two wires with ladder * Y
Joint reinforcement spliced = true * « « N
Width of joint reinforcement = widest that allows 1/2" cover * [ 4
*
AR ERKFAAARERFRARTIAR AR KRR KA I RR K R KR ATk R R AR IR Ao R R TR Aok o ke Aok ok ek ok ek ok ook ok ek s de s de ok ok ok
: *
CBMCWR = satisfied * X X X
CBMCWR = violated * X
*

COMMENTS :

Condition 4 is not very specific, It is not clear how many joints must be continuous

or what the maximum spacing between them might be.
Condition 7 is taken from a permissive statement,
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DATUM:_ _Catepory B nonstructural masonry requirement

SECTION: 12,4 ,.1(E) LABEL: CBNSMR NUMBER: 12454
INGREDIENTS
Datum Label Number
Element of building {(component) 2114
Component designed to support self weight and seismic force 12457
Holes suitably strengthened and stiffened 12460
Requirement of Ref section 12A4,2.6 12463
DECISION TABLE 1 2 3
%
1 Component = nonstructural masonry * N Y Y
2 Component designed to support self weight and seismic force = true * . Y Y
3 Holes suitably strengthened and stiffened = true ® . Y Y
4  Component = wall or partition * . N Y
5 Requirement of Ref section 12A,2,6 = satisfied * « o X
®
KERARERARRARARARKAKAARARRIRARRAKIRARERARRRARRARKAARRARRAARRIARKAAKRRARRAXRRIRARRARKRARAR
%
1 CBNSMR = satisfied * X X X
2 CBNSMR = violated * X
*
COMMENTS ¢

1. Condition 3 is somewhat vague,
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DATUM: Category B masonry material limitation

SECTION: 12.4.2 LABEL: CBMML NUMBER: 12472
INGREDIENTS
Datum Label Number
Masonry material 12475
Masonry unit type 12478
Masonry grade 12481
Configuration of masonry unit 12484
Load class of masonry unit 12487
DECISION TABLE L 2 3 4 5 6 7 E
*
1 Masonry material = unburned clay * Ty - - - - - -
2 Masonry material = clay or shale * - ¥ - - = - X
3 Masonty material = sand/lime * - - - - - =
4 Masonry material = concrete * - - - ¥y Yy -
5 Masontry unit type = brick % . ¥ ¥ ¥ - - -
6 Masonry unit type = tile * . = = = - Y
7 Masonry unit type = block * . = = =¥ ¥ =
8 Masonry grade = NW * O
9 Masonry grade = SW or MW * . - N L. .. .
10 Masonry grade = N * « — « N N N .,
11 Configuration of masonry unit = solid * e
12 Configuration of masonry unit = hollow * T O
13 TLoad class of masonry unit = load bearing * PP 2 A 4
%
dedekod ko ke Aok dedededr ek e o et e ok e ok e e de o e Ak e s e ek e A ek o e e e ke e e e e e
*
1 CBMML = satisfied * X
2 CBMML = violated * X X X ¥ X X X
*
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PDATUM: Category B masonry mortar requirement

SECTION: 12.4.2 LABEL: CBMMR NUMBER: 12496
INGREDIENTS
Datum Label Number
Mortar type 12490
Type of cement for mortar and grout 12493
DECISION TABLE 1 E
%
1l Mortar type = M or $ * Y
2 Type of cement for mortar and grout = masonry cement * N
*
e e e ook oo e e e e e et A e e ks e ke A R e e ek e ek de AR ks s e e e Rk ek A ek dede ek ok
%
1 CBMMR = satisfied . * X
2 CBMMR = violated * X
*
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DATUM:

e NN O

b =

Category C masonry requirement

SECTION: 12,5 LABEL: CCMR NUMBER: 12500
INGREDIENTS
Datum Label Number
Category B masonry requirement CBMR 12400
Level of reinforcement in masonry 12245
Category C masonry tie anchorage requirement CCMTAR 12503
Category C masonry column requirement CCMCR 12518
Category C masonry shear wall boundary requirement CCMSWB 12566
Category C masonry joint reinforcement requirement CCMIRR 12569
Category C stacked bond requirement CCSBR 12578
Category C masonry material limitation CCMML 12590
DECISION TABLE 1l E
*
Category B masonry requirement = satisfied * Y
Level of reinforcement in masonry = reinforced for all masonry * Y
Category C masonry tie anchorage requirement = satisfied * Y
Category C masonry column requirement = satisfied * Y
Category C masonry shear wall boundary requirement = satisfied * Y
Category C masonry joint reinforcement requirement = satisfied * Y
Category C stacked bond requirement = satisfied * Y
Category C masonry material limitation = satisfied * Y
*
ek sk e dede s e de e e de sk ek et e o ek ok e ek ok e e e o o e e e s e s o e s e dede ek o e ok ke e ok
®
CCMR = satisfled * X
CCMR = violated * X
*
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DATUM: Category C masonry tie anchorage requirement

SECTION: 12.5.1(B) LABEL: CCMTAR NUMBER: 12503
INGREDIENTS
Datum Label Number
Requirement of Ref section 124.6,3(D) 12506
Turn angle at anchorage of masonry tie 12509
Extension at anchorage of masonry tie 12512
Diameter of masonry tie bar (d) 12515
DECISION TABLE 1 E
*
1 Requirement of Ref section 12A.6.3(D) = satisfied for all ties * Y
2 Turn angle at anchorage of masonry tie 2 135° * Y
6 Extension at anchorage of masonry tie > MAX [6d, 4"] * Y
#*
Rded R RS R AR R AR R AR AR AR AR ARA R AR R AR AR A AR A RA TR AR AR AR A RRARAR AR DR RARAS AR AN AR RAARATA AR
1 CCMTAR = satisfied * X
2 CCMTAR = violated * X
*
DATUM: Category C masonry column requirement
SECTION: 12.5.1(C) LABEL: CCMCR NUMBER: 12518
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Material of component or system 2115
Masonry column bar support requirement MCBSR 12560
Masonry column tie spacing requirement MCTSR 12563
DECISION TABLE 1 2 E
*
1 Component = reinforced masonry column * N Y
2 Masonry column bar support requirement = satisfied * e X
3 Masonry column tie spacing requirement = satisfied | ® . Y
*
e e e e s e s sk o oo ok ok v g s e e sl e oo ek o e o vk e ok e o s e oo o ek ok o o o e ko ok e gl e o et s ok e e e sk ek ko e ok
1 CCMCR = satisfied ® X X
2 CCMCR = violated * X
*
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DATUM Masonry column bar support requirement

SECTION: 12,5,1(C) ' LABEL: MCBSR NUMBER: 12560
INGREDIENTS
Datum Label . Number
Requirement of Ref section 12A,6,3(F) 12412
Distance from longitudinal bar to laterally supported bar 12524
Longitudinal bar location 12527
Cross tie used to provide lateral support from opposite face 12530
DECISION TABLE 1 2 E

VLN S

[N

®
Requirement of Ref section 12A,6,3(F) = satisfied * Y Y
Distance from longitudinal bar to laterally supported bar £ 6" for any bar * Y ¥
Longitudinal bar location = corner * Y N
Cross tie used to provide lateral support from opposite face = true * N .

®
REERRRARRRRRAARRIARRARRAR AR IR ARRAR R AR KRR A ARA AR XA AR RRARRR AR RRRARAARRARRARRRRAARAARRAAERE

*
MCBSR = satisfied * X X
MCBSR = violated * X

*

COMMENTS :

Cross ties are defined in chapter 2 of the Provisions.
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DATUM: Masonry column tie spacing requirement

SECTION: 12.5.1(C) : LABEL: MCTSR NUMBER: 12563
INGREDIENTS
Datum Label Nuymber
Masonry column is boundary member of masonry shear wall 12533
Masonry column resists axial stress from EQ overturning forces 12536
Distance from top and bot of mas col with close tie spacing 12539
Maximum dimension of masonry column 12542
Clear column height {n) 12545
Diameter of longitudinal reinf in masonry column (d) 12548
Smallest dimension of masonry column (b) 12551
Spacing of ties in portion of mas col with close spacing 12554
Spacing of ties in portion of mas col with wide spacing 12557
Diameter of masonry tie bar (dt) 12515
DECISION TABLE 1 2 3 E

1 Masonry column is boundary member of masonty shear wall = true
Masonry column resists axial stress from EQ overturning forces = true
Distance from top and bot of mas col with close tie spacing = entire
column
4 Distance from top and bot of mas col with close tie spacing > MAX
fh/6, 187, bl
5 Spacing of ties in portion of mas col with close spacing < MIN
[16d, 8]
6 Spacing of ties in portion of mas col with wide spacing < MIN
[16d, 48dt, b, 18"]

WK
=
.

g 2

BN ¥ N ¥ O ¥ B ¥ X ¥
=
+
+

*
EET T T I TR L PTLI LY LIS F LT IR PRI PRI TS T LT 2P TP TP P LT TP T 5T Y T
*
1 MCTSR = satisfied * X X X
2 MCTSR = violated * X
*
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DATUM: Category C masonry shear wall boundary requirement

SECTION: 12.5.1(D) LABEL: CCMSWB  NUMBER: 12566
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Material of component or system 2115
Category C and D concrete boundary member requirement CDCBMR 11846
Category C masonry column requirement CCMCR 12518
DECISION TABLE 1 2 3 E

*

1 Component = boundary member in masonry shear wall * N Y ¥

2 Material = steel or reinforced concrete * . Y -

3 Material = masonry * . - X

4 Category C and D concrete boundary member requirement = satisfied # . X .

5 <Category C masonry column requirement = satisfied * . - Y

*
HAEXRERIEAR AR AR AR I AR R RRRARRERRR AR AR AR AR R EXEARA AR AR KRR AL R AAR AL AALALR KA RR A AR AANKAR AR EARE
*

[y

CCMSWB = satisfied * X X X
CCMSWB = violated * X
*

[\
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DATUM: Category C masonry joint reinforcement requirement

SECTION: 12.5.1(E) LABEL: CCMJRR  NUMBER: 12569
INGREDIENTS
Datum Label Number
Masonry construction type 12466
Configuration of masonry unit 12484
Lougitudinal joint reinf used to fulfill minimum reinf reqt 12572
Longitudinal joint reinf used in determining strength 12575
DECISION TABLE 1 2 E
*
1 Masonry construction type = grouted or Configuration of masonry unit = * N Y
hollow *
2 Longitudinal joint reinf used to fulfill minimum reinf reqt = true o,
3 Longitudinal joint reinf used in determining strength = true * . N
*
Koo R kAR AR ERAARRAAAIRARAATARATE AR RARIARRAARRARR AR ARARRAR AR AL AR AR AR ARRAARRA DRI ARARASR
*
1 CCMIRR = satisfied * X X
2 CCMIRR = violated * X
*
COMMENTS

1, Condition 2 is taken from a permissive statement.
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DATUM: Category C stacked bond requirement

SECTION: 12.5.1i(F)

W

[ =

LABEL: CCSER NUMBER: 12578
INGREDIENTS
Datum Label Number
Masonry bond type 12274
Spacing of horizontal reinforcement 12581
Ratio of horizontal reinforcement in masonry 12584
Component is part of seismic resisting system 12406
Configuration of masonry unit 12484
Masonry construction type 12466
Level of reinforcement in masonry 12245
DECISION TABLE 1 2 3 E
*
Masonry bond type = stacked ® N ¥ ¥
Spacing of horizontal reinforcement £ 24" * . Y Y
Ratio of horizontal reinforcement in masonry 2 0.0015 * . ¥ ¥
Component is part of seismic resisting system true and * . N ¥
Configuration of masonry unit = hollow and *
Level of reinforcement in masonry = reinforced *
Masonry comstruction type = grouted solid and & . Y
Configuration of masonry unit = open end *
*
HEKIEKRFRKKKERIXARRIEKKARRRAKKAKAFRIKREKKARARRREKKIAARREARAKRARKARRKARAKARRKARA KA AR AR LR
*
CCSBR = satisfied * X X X
CCSBR = viclated * X
*
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DATUM: Category C masonry material limitation

SECTION: 12.5.2 LABEL: CCMML NUMBER: 12590
INGREDIENTS
Datum Label Number
Masonry material 12475
Masonry unit type 12478
Load class of masonry unit 12487

DECLSION TABLE 1 2 E
)
1 Masonry material = clay or shale * Y -
2 Masonry material = glass * - Y
3 Masonry unit type = tile * Y .
4 Load class of masonry unit = non-loadbearing * Y .
*
ERAAARKARRA AR R AR AR A AR AR AR AR R A SR AR A AR A AR R AR AR A AR A T AR R ARRA A AR AR AR AR ARNR IR RARRAARKARIRRE
%
1l CCMML = satisfied * X
2 CCMML. = violated ® X X
%
COMMENTS :

1. The text also refers to the category B masonry materials limitation. This 1is not
referenced in this decision table because it is already a part of the blanket
reference to category B requirements made in datum 12500.
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DATUM: Category D masenry requirement

SECTION: 12,6 LABEL: CDMR NUMBER: 12600
INGREDIENTS
Datum Label Number
Category C masonry requirement CCMR 12500
Category D mortar and grout requirement CDMGR 12602
Category D grout space requirement CDGSR 12614
Category D hollow unit masonry requirement CDRHMR 12620
Category D stacked bond requirement CDSBR 12666
Category D masonry materials limitation CDMML 12676
Component is part of structural system 12469
Actual special inspection 1652

N W

P =

DECISION TABLE 1L 2 E
*
Category C masonry requirement = satisfiled * ¥ ¥
Component is part of structural system = true * ¥ N
Category D mortar and grout requirement = satisfied * Y .
Category D grout space requirement = satisfied * Y .
Category D hollow unit masonry requirement = satisfied * D S
Category D stacked bond requirement = satisfied * Y Y
Category D masonry materials limitation = satisfied * Y Y
Actual special inspection = continuous * Y .
%
ek ek e ok ek ok ok ok ek ok ok sk ok e ek e sk o ok o ek e e e o ol ek e e sk e ok e e el ot s ok ke ke e ok e ok s e ek e ke
*
CDMR = satisfied * X X
CDMR = violated * X
*
COMMENTS :

Condition 8 is incompletely stated in section 12.6.3. It was assumed that the
statement is intended to agree with section 1,6,
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DATUM: Category D mortar and grout requirement

SECTION: 12,6.1 LABEL: CDMGR NUMBER: 12602
INGREDIENTS
Datum ) Label Number
Element of building {component) 2114
Suitably calibrated device used to measure materials 12604
Grout contains approved admixture for water loss and expansion 12608
Grout will not develop shrinkage cracks 12610
Thickness of grout between masonry and reinforcement 12612
DECISION TABLE 1 2 3 4 E
%
1 Component = mortar for structural masonry *N Y - -
2 Component = grout for structural masonry *N - Y ¥
3 Suitably calibrated device used to measure materials = true L, Y Y ¥
4  Grout contains approved admixture for water loss and expansion = true * ., . Y N
5 Grout will not develop shrinkage cracks = true * . . . X
6 Thickness of grout between masonry and reinforcement > 1/27 ., .Y ¥
*
dededesekdhh ok ki kR Rk kAR AR A A RRAARARARTAAARAARRARAFA AR A ARRARAAR AR AL AR ASARAARATARRI A FARAIAL
*
1 CDMGR = satisfied # %X ¥ X X
2 CDMGR = vioclated * X
%
COMMENTS ;

1. Suitably calibrated devices are not defined except that shovels are explicitly excluded.
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DATUM:

Category D grout space requirement

SECTION: 12,6.1(A)

Lo R

[

LABEL: CDGSR NUMBER: 12614

INGREDIENTS .
Datum Label Number
Type of grout lift 12616
Minimum grout space 12618
DECISION TABLE 1 2 E
*
Type of grout lift = low * Y N
(Type of grout 1lift = high) * -+
Minimum grout space > 2-1/2" * Y +
Minimum grout space 2 3-1/2" ® . Y
*
HARARARAXKRKRERIERRKARIERRAFAR IR A RRARRERARARERAIRAKARRRARARARARARARARAAR TR R RN Ah DR AF ATk
*
CDGSR = satisfied * X X
CDGSR = violated * X
4
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. DATUM: Category D hollow unit masonry requirement

SECTION: 12,6,1(B) LABEL: CDRHMR NUMBER: 12620
INGREDIENTS
Datum . Label Number
Configuration of masonry unit ) 12484
Level of reinforcement in masonry 12245
Component is part of structural system - 12469
Hellow masonry vertical cells requirement HMVCR 12622
Hollow masonry grout requirement HMGR 12632
Hollow masonry reinforcement support requirement HMRSR 12642
Hollow masonry bar size requirement HMBSR 12656
First exception of Ref section 12A4,.6,3(F) applied 12664
Smallest dimension of masonry column 12551
DECISION TABLE 1 2 E
*
1 Configuration of masonry unit = hollow and * N Y
Level of reinforcement in masonry = reinforced and %
Component is part of structural system = true *
2 Hollow masonry vertical cells requirement = satisfied * . Y
3 Hollow masonry grout requirement = satisfied * . X
4 Hollow masonry reinforcement support requirement = satisfied % . Y
5> Hollow masonry bar size requirement = satisfied * . X
6 First exception of Ref section 12A4,6,3(F)} applied = true * . N
7 Smallest dimension of masonry column > 12" nominal * . Y
%
ARRFRRARKARAAREAAARARSAXEARARARAARAAARAAARK AR RARARABRARAKARAFAARAFARA ARSI AR RA R R dAohddedkok
: *
1 CDRHMR = gatisfied * X %
2 CDRHMR = violated * X
%
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DATUM: Hollow masonry vertical cells requirement

SECTION: 12.6.1(B)1 LABEL: HMVCR NUMBER: 12622
INGREDIENTS I
Datum Label Number
Wythe and element thickness : 12624
All vertical cells are clear, continuous and no offsets 12626
Diameter of largest circle enclosed by vertical cells 12628
Area of vertical cell 12630
DECISION TABLE 1 E
*
1 Wythe and element thickness > 8" nominal * Y
2 All vertical cells are clear, continuous and no offsets = true * Y
3 Diameter of largest circle en%losed by vertical cells > 3,5" * Y
4 Area of vertical cell 2 15 in * Y
*
Fofededdededodor fdedodo oo dok ok s R AR e g e R R AR R R R e gt e e e ok A e ok
1 HMVCR = satisfied * X
2 HMVCR = violated * X
*
DATUM: Hollow masonry grout requirement
SECTION: 12.6.1(B)2 LABEL: HMGR NUMBER: 12632
INGREDIENTS
Datum Label Number
Type of grout aggregate 12634
Type of consolidation used for grout 12636
Grout reconsolidation after excess moisture absorbed 12638
Crout reconsolidation before workability lost 12640
DECISION TABLE 1 E
*
1 Type of grout aggregate = coarse * Y
2 Type of consolidation used for grout = mechanical * Y
3 Grout reconsclidation after excess moisture absorbed = true * Y
4 Grout reconsolidation before workability lost = true * Y
%
AEKRAAAEKKARERRRARERRARKAAKARRARRAAERARKAARRARKRRKA KRR R RRARARAKARARRRARARXRRRRARKARK AR A kAR
1 HMGR = gatisfiled * X
2 HMGR = satisfied ® X
*
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DATUM: Hollow masonry reinforcement support requirement

SECTTON: 12.6.1{(B)3 LABEL: HMRSR NUMBER: 12642
INGREDIENTS
Datum Label Number
Locations of secure support for vertical reinforcement 12644
Maximum distance between supports of vertical reinf 12646
Diameter of vertical reinforcement in masonry (d) 12648
Type of grout lift 12616
Supports for vertical bars at intermediate location approved 12650
Horizontal reinforcement securely tied to vertical reinf 12652
Equivalent support provided for horizontal reinf 12654
DECISION TABLE ‘ 1 2 E
%
1 Locations of secure support for vertical reinforcement = at least at top, * Y ¥
bottom, and each splice *
2 Maximum distance between supports of vertical reinf < 112 (d) Y Y
3 Type of grout lift = high * N Y
4 Supports for vertical bars at intermediate location approved = true * ., X
5> Horizontal reinforcement securely tied to vertical reinf = true or * Y X
Equivalent support provided for hotrizontal reinf = true *
*
e e e e e e de s o o e ek o o ok e e e e sk e o o ek e ke o o o ok e e s oo i e ook ke e e de e ok
*
1 HMRSR = satisfied # X X
2 HMRSR = violated * X
*
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DATUM: Hellow masonry bar size requirement

SECTION: 12.6.1(B)4 LABEL: HMBSR NUMBER: 12656
INGREDIENTS
Datum Label Number
Wythe and element thickness 12624
Size of vertical reinforcement bar 12658
Number of vertical bars in one cell 12660
Splices of vertical bars staggered 12662
DECLSION TABLE l 2 3 E
*
1 Wythe and element thickness < 10" nominal * N Y ¥
2  Number of vertical bars in one cell = 1 *® s ¥ -
3 Number of vertical bars in one cell = 2 * . — ¥
4 Size of vertical reinforcement bar g #10 * . ¥ +
5 B8ize of vertical reinforcement bar g #8 * . o ¥
6 Splices of vertical bars staggered = true * . . Y
*
RRXAKRRARARRKARRRARRARRRRARRAR KA AR ARARAAARRARAARRRABRARRARARKRAARAAARAARKAR AR A A KA A AR FEAL
1 HMBSR = satisfied * X X X
2 HMBSR = violated * X
%
DATUM: Category D stacked bond requirement _
SECTION: 12.6.1(C) LABEL: CDSBR NUMBER: 12666
INGREDIENTS
Datum . Label Number
Masonry bond type 12274
Stacked bond reinforcement requirement SBRR 12668
Hollow stacked bond requirement HSBR - 12670
DECISION TABLE 1 2 E
- %
1 Masonry bond type = stacked * N ¥
2 Stacked bond reinforcement requirement = satisfied * . X
3 Hollow stacked bond requirement = satisfied . * . ¥
*
s e e e s o e ok o ok e o o o e e o v e el e ok o e e ek e s ook e e o s e e e sk o sk ok ok e ek oo o e ek ek oo
1 CDSBR = satisfied Tk X X
2 CDSBER = vielated * X
*
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DATUM: Stacked bond reinforcement requirement

SECTION: 12.6.1(C)1 LABEL: SBRR NUMBER: 12668
INGREDLENTS
Datum ) Label Number
Component is part of structural system ) 12469
Ratio of horizontal reinforcement in masonry 12584
Spacing of horizontal reinforcement 12581

DECISTON TABLE 1 2 R
*
1 Component is part of structural system = true ‘ * N Y
2 Ratio of horizontal reinforcement in masonry 2 0,0015 * Yy +
3 Ratio of horizontal reinforcement in masonry 2 0.0025 * . Y
4 Spacing of horizontal reinforcement £ 24" * ¥ +
5 Spacing of horizontal reinforcement < 16" * . Y
*
AXAARAFARAAERRRARRREARKARRAXARAAARKRARRRKAIARAKAARIARAARRAKRRKARRRAARSRAXARRARRA KRN KRR
1 SBRR = satisfied * X X
2 SBRR = vialated * X
£
DATUM: Hollow stacked bond requirement
SECTION: 12.6.1{C)2 and 12,.6.1(C)3 LABEL: HSBR NUMBER: 12670
INGREDIENTS
Datum . Label Number
Configuration of masonry unit ) 12484
Component is part of seismic resisting system 12406
Masonry construction type 12466
DECLSION TABLE 1 2 3 E
*
1 Configuration of masonry unit = hollow * N Y ¥
2 Component is part of seismic resisting system = true * . N ¥
3 Masonry construction type = grouted solid * . ¥ X
4 Configuration of masonry unit = double open end and * . - X
Configuration of masonry unit = bond beam units *
5 Configuration of masonry unit = open end * . X
®
ek e R R R R KRR A sk e ke g AR ok e ko ok ke e ek sk ke ek sk R Rk ek kR Rk kR kR AR R
1 HSBR = satisfied * X X X
2 HSBR = violated . * X
* .
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DATUM: <Category D masonry materials limitation

SECTION: 12,6,2 LABEL: CDMML NUMBER: 12676
INGREDIENTS
Datum Label Number
Configuration of masonry unit 12484
Load class of masonry unit 12487
Masonry unit type : 12478
Masonry material 12475
Component 1s part of structural system 12469

DECISTION TABLE 1l 2 E
*
1 Configuration of masonry unit = hollow * Y .
2 Load class of masonry unit = non-load bearing * Y -
3 Masonry unit type = block * I -
4 Masonry unit type = brick * - ¥
5> Masonry material = concrete * I -
6 Masonry material = sand-lime * - ¥
7 Component is part of structural system = true * - X
*
ARFREXRIARFRRKIAAXHKKERRRRRARARRER AR AARRRRANKARRRRRKAANNRERRRKAR AR R ARRARRAAARRRARRRRARARAR
*
1 CDMML = satisfied * X
2 CDMML = violated * X X
*




DATUM: Mascnry shear wall requirement

SECTION: 12.7 and 12,4.1(C) LABEL: MSWR NUMBER: 12700
INGREDIENTS
Datum Label Number
Seismic performance catepory . SPC 1490
Level of reinforcement in masonry 12245
Unreinforced masonry design procedure requirement UMDPR 12250
Masonry shear wall reinforcement requirement MSWRR 12702
Masonry shear wall boundary requirement MSWBMR 12724
Masonry shear wall compression stress requirement MSWCSR 12754
Masonry shear wall horizontal component requirement MSWHCR 12764
DECESION TABLE 1 2 E
*
1 Seismic performance category = B and * Y N
Level of reinforcement in masonry = partially reinforced and *
Unreinforced masonry design procedure requirement = satisfied *
2 Masonry shear wall reinforcement requirement = satisfied * . X
3 Masonry shear wall boundary requirement = satisfied * Y Y
4 Masonry shear wall compression stress requirement = satisfied * Y ¥
5 Masonry shear wall horizontal component requirement = satisfied * Y Y
*
ek 9k s e e e e s vl v sk s o o vl ok o ek ok g ok et ek s s e ek e e g s e R R s e e R R R e R R ek R ey
*
1 MSWR = satisfied * X X
2 MSWR = violated % X
* .
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DATUM:  Masonry shear wall reinforcement requirement

SECTION: 12.7.1 LABEL: MSWRR NUMBER: 12702
INGREDIENTS
Datum Label Number
Ratio of horizontal reinforcement in masonry 12584
Ratio of vertical reinforcement 12704
Spacing of horizontal reinforcement 12581
Spacing of vertical reinforcement 12706
Length of masonry shear wall element (1) 12708
Height of masonry shear wall element (h) 12710
Area of shear reinforcement 12712
Spacing of shear reinforcement 12714
Area of reinforcement perpendicular to shear reinforcement 12716
Spacing of reinfercement perpendicular to shear reinforcement 12718
Shear reinforcement is uniformly distributed 12720
Shear reinf resists all shear on masonry shear wall 12722
Masonry bond type 12274
DECLSION TABLE 1 2 E
*
1 Ratio of horizontal reinforcement in masonry 2 0.0015 and * Y N
Ratio of vertical reinforcement > 0.0013 *
2 Spacing of horizontal reinforcement £ MIN[1/3, n/3, 32") * Y X
3 Spacing of vertical reinforcement < MIN[1/3, h/3, 327] * Y Y
4 Area of reinforcement perpendicular to shear reinforcement 2 Area of * Y Y
shear reinforcement *
5 Spacing of reinforcement perpendicular to shear reinf X Spacing of shear * Y Y
reinforcement *
6 Shear reinforcement is uniformly distributed = true * Y Y
7 Shear reinf resists all shear on masonry shear wall = true ¥ P 4
8 Masonry bond type = running * .Y
9 Ratio of horizontal reinforcement in masonry > 0.0007 and Ratio of * + Y
vertical reinforcement 2 0,0007 - *
10 Ratio of horizontal reinforcement in masonry + Ratio of wvertical * + Y
reinforcement 2 0.0020 *
*
Ko AR AR R e e e ok ok kR ok o ko ke ek ko e ok e ke o e ok ek ke ok ok ok ke e e e ek ek ok ok e e ok
*
1 MSWRR = satisfied * X X
2 MSWRR = violated * b4
*
COMMENTS :
1., The text refers to reinforcement "in each direction”, This was asumed to mean
horizontal and vertical.
2. The text sets an upper limit on the spacing of reinforcing as "one—third the
length and height . . .” This was assumed to mean 1/3 of the length and 1/3 of
the height in writing conditions 2 and 3,
3. The text refers to "the area and spacing . . . shall be at least equal . . ."

It was assumed that the intent here was for the area to be larger and the
spacing to be smaller that the object of comparison in writing conditions 4 and 5.
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DATUM: Masonry shear wall boundary requirement

SECTION: 12.7.2 LABEL: MSWBMR  NUMBER: 12724
INGREDLENTS
Datum Label Number
Masonry shear wall intersection requirement MSWIR 12726
Vertical load system 3306
Boundary member provided at each end of each wall 12734
Boundary member design requirement BMDR 12736
Boundary member anchorage requirement BMAR 12746
DECISION TABLE 1 2 E
*
1 Masonry shear wall intersection requirement = satisfied * ¥ X
2 Vertical load system = essentially complete frame * N Y
3 Boundary member provided at each end of each wall = true * . X
4 Boundary member design requirement = satisfied . * . ¥
5 Boundary member anchorage requirement = satisfied * . X
*
ERARERIERIAERRAARKEKAAXARKRKARRRERAIARARERRARERARIKARRKRKRHRAAAARRAAR IR RRKRIARA KRR AR KA E
%
1 MSWBMR = satisfied % X X
2 MSWBMR = violated * X
*
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DATUM: Masonry shear wall intersection requirement

SECTLION: 12,7.2 LABEL: MSWIR NUMBER: 12726
INGREDIENTS
Datum Label Number
I
Element of building (component) 2114
Intersection construction satisfies wall requirement 12728 ‘
Intersection unites concrete with masonry shear well 12730
Requirement of Ref section 12A.2.1 12732
DECISION TABLE 1 2 3 E
*
1 Component = intersection of masonry shear wall with cross wall or * N Y ¥
boundary member *
2 Intersection construction satisfies wall requirement = true * R 4
3 Intersection unites concrete with masonry shear wall = true * . N Y
4 Requirement of Ref section 12A.2.1 = satisfied * I
*
ARERRIARIEARIREAEARRRAA I AR KRR ARARRK A KR ARRI KK RRRIA AR ARRA KRR HERARRIERARRRRRAAAERR A AARAARS
*
1 MSWIR = satisfied * ¥ X X
2 MSWIR = violated * X
E

1. Condition 2 would introduce a lonp if the text were taken literally, since this

COMMENTS '
provision is a part of the shear wall requirements.
j
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DATUM: Boundary member design requirement

SECTION: 12.7.2 LABEL: BMDR NUMBER: 12736
INGREDIENTS
Datum Label Number
Strength of vertical boundary member YSVBM 12738
Effect of vertical load on masonry shear wall YWVMSW 12740
Effect of vertical forces due to EQ YWEVMS 12742
Boundary member material 12744
Frame material 3333
Frame response type 3327
Special steel moment frame requirement SSMFR 10600
Special concrete moment frame requirement ' : SCMFR 11700
DECISION TABLE l1 2 3 E
*
1 Strength of vertical boundary member > Effect of vertical load on mas * Y Y Y
shear wall + Effect of vertical forces due to EQ *
2 Boundary member mateial = Frame material * Y Y ¥
3 Frame response type = special * N ¥ ¥
4 Frame material = steel #* . Y N
5 (Frame material = concrete) * . - +
6 Special steel moment frame requirement = satisfied for boundary member * . ¥ .
7 S8pecial concrete moment frame requirement = satisfied for boundary * . - Y
member *
*
T deed A A e AR R R A A R R AR R AR AR AR AR AR AR AR AR R AR AR AR AR A AR RS AR R AR AR R AR AR N AR ARKARAARAAARARR
*
1 BMDR = satisfied # X X X
2 BMDR = violated * X
*

COMMENTS :
1. Condition 1 effectively specifies the design load for the boundary members.

. Previous provisions for special moment frames Limit the choice to steel or
concrete, thus condition 5 is predetermined by conditions 3 and 4.

416



DATUM: Strength of vertical boundary member

SECTION: 12.7.2 : LABEL: YSVBM NUMBER: 12738
TNGREDIENTS
Datum Label Number
Strength of concrete components and systems 8C 111210
Strength of steel components XSS 10210
COMMENT :

1, All boundary members in masonry walls will be steel or concrete.

DATUM: Effect of vertical lcads on masonry shear wall

SECTION: 12.7.2 ‘ LABEL: YWVMSW NUMBER: 12740
INGREDIENTS
Datum Label Number
Dead load 2146
Live load 2148
COMMENT :

1. Note that unlike datum 11866 for vertical boundary elements on concrete shear walls,
this datum does not include the effect of snow locad.

DATUM: Effect of vertical forces due to earthquake

SECTION: 12.7.2 LABEL: YWEVMS  NUMBER: 12742
INGREDIENTS
Datum Label Number
Earthquake force effect ' QE 3706

COMMENTS : .

1, The equivalent provision in chapter 11 for concrete shear wall boundary members
makes it clear that the vertical force is due to the earthquake overturning moment.

417

7 — e .
8 Source of maximum allowable stress = Ref. table 12A-5

* . - X Y
3 Source of maximum alleowable stress = Ref, formulas 12A-7 * . N N Y ¥
10 Allow working stress reduced for slenderness, if any = true * P S 4
11 Horiz unsupported dist considered in lieu of vert dist = true * e e e .
12 Allowable compression stress in masonry shear wall < Allowable * . T Y ¥
working stress in flexure from chapter 12A *
*



DATUM: Boundary member anchorage requirement

SECTION: 12.7.2 LABEL: BMAR NUMBER: 12746
INGREDIENTS .
Datum Label Number
Horiz reinf in masonry shear wall anchored to boundary member 12748
Boundary mewber material 12744
Means of anchoring horiz reinf to boundary member 12750
Means of shear transfer to boundary member 12752

DECISION TABLE

1 2 E
%
1 Horiz reinf in masonry shear wall anchored to boundary member = true Y Y
2 Boundary member material = steel *x N Y
3 (Boundary member material = concrete) * + -
4 Means of anchoring horiz reinf to boundary member = welding or embedment . % . X
in grout encasing the boundary member - *
5 Means of shear transfer to boundary member = encasement in grout or * . ¥
dowels or bolts or lugs or other approved method — #
. %
Fekdedededddde kR R RARK AR R ARRRAAAK R AR RREARRRAFAARRRAA A AR AIARRRA IR AAAARRRRAEAARAE AR ARRRARA Ak
%
1 BMAR = satisfied * X X
2 BMAR = violated . * X
*
DATUM: Masonry shear wall horizontal cowponent requirement
SECTION: 12,7.4 LABEL: MSWHCR NUMBER: 12764
INGREDIENTS
Datum Label Number
Element of building (component) 2114
Seismic loads require shear reinforcement 12768
Diagonal shear reinforcement provided 1277¢
Requirement of Ref section 12A,6,.4(D) 12772
Horizontal reinforcement anchered in piers 12774
Horizontal reinforcement continuous through piers 12776
Horizontal component separated from pier with joint 12778
Joint between pier and horiz component provides for movement 12780
Horizontal component anchored to building 12782
Area of shear reinforcement - 12712
Spacing of shear reinforcement 12714
Area of reinforcement perpendicular to shear reinforcement 12716
Spacing of reinforcement perpendicular to shear reinforcement 12718
DECISION TABLE 1 2 3 4 5 6 7 E
*
1 Component = horizontal element of masonry shear wall * N Y Y Y Y Y Y
2 Seismic loads require shear reinforcement = true % ., NN Y Y Y Y
3 Diagonal shear reinforcement provided = true and * . . + Y ¥ N N
Requirement of Ref section 124.6.4(D) = satisfied *
4 Horizontal reinforcement anchored in piers = true or # . ¥ - ¥ - ¥ -
Horizontal reinforcement continuous through piers = true *
5 Horizontal component separated from pier with joint = true * . - Y - ¥ - ¥
6 Joint between pier and horiz component provides for * . .Y .Y . X
movement = true and *
Horizontal component anchored to building = true *
7 Area of reinforcement perpendicular to shear reinforcement * , , , , ., Y Y
> Area of shear reinforcement and ®
#*

Spacing of reinforcement perpendicular to shear reinf <



DATUM: Systematic hazard abatement requirement

SECTLION: Chapter 13 LABFL: SHAR NUMBER: 13001

and

DATUM: Hazard abatement requirement

SECTION: 13,3 LABEL: HAR NUMBER: 13301
INGREDIENTS
Datum Label Number
Chapter 13 adopted inte provisions 13000
DECISION TABLE 1 2
&
1 Chapter 13 adopted into provisions = true * N Y
*
KERKRIAKRRRRAXRAKRARRRRIRRRAARRKRARRRAK R AR RRKARRRRRRRHARRRARRIARRRRAAAIRARRRRAARKARR AR AL KA
*
1 Systematic hazard abatement requirement = satisfied and * X
Hazard abatement requirement = satlsfied *
2 Systematic hazard abatement requirement and Hazard abatement * X
requirement evaluated by following decision tables *
*

COMMENTS :
1., This non-standard decision table is inserted simply to make the point that chapter 13

is optional. These two datums are the only ones in chapter 13 that are referenced
from the other chapters.
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DATUM: Systematic hazard abatement requirement

SECTION: Chapter 13 LABEL: SHAR NUMBER: 13001
INGREDIENTS
Datum Label Number
Chapter 13 adopted into provisions 13000
Extent of evaluation required EXER 13110
Systematic evaluation reguirement SER 13200
Results of qualitative evaluation 132216
Results of analytical evaluation RAE 13246
Hazard abatement requirement HAR 13301
DECISION TABLE 1 2 3 4 E
&
1 Chapter 13 adopted into provisions = true * N Y Y ¥
2 Extent of evaluation required = none & «. Y N N
3 Systematic evaluation requirement = satisfied * P A 4
4 Results of qualitative evaluation = nonconforming or * . « N Y
Results of analytical evaluation = nonconforming *
5 Hazard abatement requirement = satisfied * « o o+ X
*
KkR R d R A AR R KR R K R R R T R AR R R AR R KRR R R R R AR R Kk e R R e Rk ok ek ek ok ok e ek oo ek ok R Rk
*
1 SHAR = satisfied * X ¥ X X
2 SHAR = violated * X
%
COMMENTS :
1. Some uncertainty exists as to what the possible results of qualitative analysis are,.

Section 13.2.1 lists two:
1) ". . . capable of meeting the requirements . . .", and
2) ". . . capacity cannot be determined . . .".
Section 13.3.2 adds a third: "For building classified as nonconforming by Qualitative
Evaluation . . ," The commentary for section 13,2,1 lists three values:
1) "Conforming to the provisions . . .",
2) "Not conforming to the provisions , , .
3) "Conformance cannot be determined . . ,
It was assumed that the intent was to have three possible results and those
results have been named as follows:
1) capable of meeting requirements,
2) nonconforming, and

3) uncertain.

"
, and

It
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DATUM: Extent of evaluation required

SECTION: 13.1 and 13.1.1 LABEL: EXER NUMBER: 13110
INGREDIENTS
Datum Label Number
Seismicity index S1 1425
Date of design of building 13120
Building includes features proven vulnerable to earthquake 13130
Building struct system significantly weakened since const 13140
Seismic performance category SFC 1490
Occupancy potential Xop 13160
DECISION TABLE 1 2 3 4 E
*
1 Seismicity index = 4 ¥ Y Y Y Y
2 Date of design of building = before 19xx * ¥ Y NN
3 Date of design of building = before 19yy * 4+ 4+ Y Y
4 Building includes features proven vulnerable to earthquake = true or * . , ¥ ¥
Building struct system significantly weakened since const = true *
5 8eismic performance category = C and #¥ N Y N ¥
Occupancy potential £ 100 *
*
ARAR AR I AR R KRR RRA IR AR AR KRR AR KRR R AR R A AR KRR A SRR RARRRARAR A AR R ARR AR RFRARAARRRK R AR RRRERARS
#*
1 EXER = complete * X X
2 EXER = external * X X
3 EXER = none * X
*
COMMENTS :
1. It was assumed that 19%x is earlier than 19yy.
2. The text is not clear as to whether condition 5 applies to all buildings or only to

those with gseismicity index = 4 that were designed before 19xx or 19yy.

possibility is shown in this decision table.
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DATUM: Type of evaluation required

SECTION: 13,1 LABEL: TER NUMBER: _ 13150
INGREDIENTS
Datum Label Number
Seismic performance category SEC 1490
Results of qualitative evaluation 13216
DECISION TABLE ) 1 2 3
%
1 Seismic performance category = C * N Y ¥
2 (Seismic performance category = D) * + - -
3 Results of qualitative evaluation = uncertain * . Y
%
KRR AR R AR AR R AR AR AR AR A AR AR AR A AR A AR AR A AR AR R AR AR AR AR A AR AR RRR A AR IRARRRRRRAKAREARKR
*
1 TER = analytical * X X
2 TER = qualitative * X
*
COMMENTS :

1. Note that rules 2 and 3 in this decision table imply a two step iteration: 1) a
qualitative evaluation is performed, and 2) depending on the result of the qualitative
evaluation, an analytical evaluation may or may not be required.

DATUM: Occupancy potential

SECTION: 13,1,1 LABEL: XOF NUMBER: 13160
INGREDIENTS
Datum Label Number
Square feet of floor per occupant SFPO 13180
Total square feet in building (A) 13190
FUNCTION:
Xop = A
XSFPO
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DATUM: Square feet of floor per occupant

SECTION: 13.1.1 LABEL: SFPO NUMBER: 13180
INGREDIENTS
Datum ) Label Number
Square feet per occupant established by cognizant jurisdiction 13170
Square feet per occupant from table 13-A XSFT13 13185
DECISION TABLE 1 2
*
1 Square feet per occupant established by cognizant jurisdiction = true * Y N
*
AREKIEAFRRKFRIRAERRARRIFAKRRHRARHERARKIARRKIIH KA RRRKRRRELRXRRRRRIIRRRRE R R RRRRA KA RRRR R AR
*
1 SFPO = value established by cognizant jurisdiction * X
2 SFPOQ = Square feet per occupant from table 13-A * X
-
DATUM: S8Square feet per occupant from table 13-A
SECTION: 13.1,1 {Table 13-4) LABEL: XSFT13  NUMBER: 13185
INGREDIFNTS
Datum Label Number
Building use ' 1270
COMMENT =

1., Table 13-A in the text is quite clear in how to evaluate the square feet per occupant
once the building use is known, There may be problems with fitting the use of a
building into the categories of use shown in the table,

425



DATUM: Systematic evalution requirement

SECTION: 13.2 ' ‘ LABEL: SER NUMBER: 13200
INGREDIENTS
Datum Label Number
Extent of evaluation required EXER 13110
Type of evaluation required ' TER 13150
Qualitative evaluation procedures requirement QEPR 13202
Analytical evaluation procedures requirement AEPR 13226
DECISION TABLES l 2 3 E
)
1 Extent of evaluation required = none * Y N N
2 Type of evaluation required = qualitative * . Y N
3 Qualitative evaluation procedures requirement = satisfied * D SN
4 Analytical evaluation procedures requirement = satisfied * « - X
*
KREKKRAFKRRRARRAAARRARR AR AL ARKRRREARAXRRRARK A ARRRRRIARRLARRARRIRRARRRA AR AR A ARRR R AR KK
%
1 SER = satisfied * X X X
2 SER = violated * X
B *
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DATUM: Qualitative evaluation procedures requirement

SECTION: 13.2,1 LABEL:_QEPR NUMBER: 13202
INGREDIENTS
Datum Label Number
Entity performing evaluation 13204
Available pertinent documentation examined 13206
On-site inspection performed 13208
Element evaluation required EER 13210
Element classed as te hazard 13212
Detail of qualitative evaluation report requirement DQERR 13214
DECISION TABLE l 2 E
*
1 Entity performing evaluation = cognizant jurisdiction or registered * Y ¥
engineer or registered architect *
2 Available pertinent documentation examined = true & Y ¥
3 On-site inspection performed = true ° * Y ¥
4 Element evaluation required = true * ¥ N
5 Element classified as to hazard = true * Y .
& Detail of qualitative evaluation report requirement = satisfied * Y Y
*
AR R RR AR AERR AR AR AR AR A AR AR R AR A AR R AR AR AR AR R A AR AR AR AR AR IR R AR AR AR RS R AR AR AR ARKRAARARLRAE RS
*
1 QEPR = satisfied * X X
2 QEPR = vioclated * X
*
COMMENTS 3
1. Conditlion 1 is actually found in section 13.1.
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DATUM: Element evaluation required

SECTION: 13.2.1 LABEL: EER NUMBER: 13210
INGREDIENTS
Datum Label Number
Extent of evaluation required EXER 13110
Seismic performance category SPC 1490
Results of qualitative evaluation 13216
Element of building (component) 2114
Element could cause injury/block exit/start fire/release toxic 13218
DECISION TABLE 1 2 3 4 5 6 7 8 9
&
1 Extent of evaluation required = complete * Y Y Y Y ¥ Y - - N
2 Extent of evaluation required = external # - - - - - - Y ¥ N
3 (Extent of evaluation required = none) ¥ - - - - - - - -4
4 Element = primary structural system ¥ - - - - N - . .
5 Element = exterior non-structural # - Y - - - N Y N .
6 Element = interior non-structural # - - Y Y Y N - ., .
7 FElement could cause injury/block exit/start fire/release * . . Y N . . . . .
toxic = true %*
8 Seismic performance category = C and ¥ . o N N Y & o o
Results of qualitative evaluation (for primary *
structural system) = capable of meeting requirements *
*
Fokok ek R Kk R ok kR ok ok ok ke ok o s ek ek ook e e e ook ok e o e el ek s o e e e ek s sk e ek e ok
%
1 EER = true * X X X X
2 EER = false * ¥ x X X X
*
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DATUM: Detail of qualitative evaluation report reguirement

SECTION: 13.2.1 LABEL:_DQERR NUMBER: 13214
INGREDIENTS
Datum Label Number
Sketches of struct seismic resisting system provided 13220
Sketches of details of struct seismic resisting system provided 13222
Results of qualitative evaluation 13216
Reasons provided for classification as capable 13224

DECISION TABLE 1 2 E
&
1 Sketches of struct seismic resisting system provided = true * Y ¥
2 Sketches of details of struct seismic resisting system provided = true #* Y ¥
3 Results of qualitative evaluation = capable of meeting requirements * I N
4 Reasons provided for classification as capable = true * ¥ .
*
hhdRRRIERRR KBTI TRRIDAIAIAARRRARRERRKARERREARRR AR ERAARE AR EARAEAEREARRERAERRRARRR AR R A K%k
*
1 DQERR = satisfied * X X
2 DQERR = violated * X
*
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DATUM: Analytical evaluation procedures requirement

SECTION: 13.2.2 LABEL: AEPR NUMBER: 13226
INGREDTENTS
Datum Label Number
Entity performing evaluation 13204
Analysis method requirement AMR 13228
Detalls of analytical evaluation report requirement DAERR 13230
Element evaluation required EER 13210
Element classified as to hazard 13212
DECISION TABLE l 2 E
*
1 Entity performing evaluation = registered structural engineer * Y ¥
2 Analysis method requirement = satisfied * ¥ Y
3 Details of analytical evaluation report requirement = satisfied # Y ¥
4 TFElement evaluation required = frue * ¥ N
5 Element classified as to hazard = true * ¥ .
*
AhAERKTIERTIRRRARRRK AT RRA R AR IR K Fedo Ao deok ook & oo ook ok oo ok e s oo ok s e ok e o ke o ok ok ook o ek e o
*
1 AFPR = satisfied * X
2 AEPR = violated * X
%
COMMENTS :
1. Condition 1 is from section 13,1,
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DATUM: Analysis method requirement

SECTION: 13,2.2 LABEL: AMR NUMBER: 13228
INGREDIENTS
Datum Label Number
Analysis based on recommendations of previous chapters 13232
Recommendations of previous chaps for analysis not applicable 13234
Deviations from recommendations for analysis permitted by reg agency 13236
Deviations from recommendations for analysis justified in report 13238
DECISION TABLE I 2 E
*
1 Analysis based on recommendations of previous chapters = true * Y N
2 Recommendations of previous chaps for analysis not applicable = true * - Y
3 Deviations from recommendations.for analysis permitted by reg agency = * . ¥
true *
4 Deviations from recommendations for analysis justified in report = true % . X
*
Fdkdded Rk R R R RN AR A kR Rk R Rk AR kR ko et ek e e e desedede oo
1 AMR = satisfied % X X
2 AMR = vioclated * X
*
DATUM: Details of analytical evaluation report requirement
SECTION: 13,2,2 LABEL: DAERR NUMBER: 13230
INGREDIENTS
Datum Label Number
Diagrams of struct seismic resisting system provided 13240
Calculations for determining capacity ratio provided 13242
Results of analytical evaluation 13246
Time permitted for correction provided in report 13244
DECISION TABLE l 2 E
*
1 Dbiagrams of struct seismic resisting system provided = true * Y X
2 Calculations for determining capacity ratio provided = true * I ¥
3 Results of analytical evaluation = nonconforming * N ¥
4 Time permitted for correction provided in report = true * . ¥
*
AARRREARERARRRAR AR ARRARAA KA AR RRRARA ISR LA R AR A AR AR RRARARRAARARRAARARERARA AR R AARARAR R bk
1 DAERR = satisfied * X X
2 DAERR = violated * X

*
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DATUM: Results of analytical evaluation

SECTION: 13,2,2 LABEL: RAE NUMBER: 13246
INGREDIENTS
Datum ‘ Label Number
Governing earthquake capacity ratio XRCG 13248
Allowable earthquake capacity ratio RCA 13262
DECISION TABLE 1 2
*
1 Governing earthquake capacity ratio < Allowable earthquake capacity ratio * Y N
E3
e Sk e S o o el o oo ko ek o e dle e o e e s o e e e ok o e e e e ke sk e e sk de e ek e e e e sk
1 RAE = conforming % X
2 RAE = nonconforming * X
*

DATUM: Governing earthquake capacity ratio

SECTION: 13.2,2 LABEL: XRCG NUMBER: 13248
INGREDIENTS
Datum Label Number
Actual capacity Iin seismic shear force ZVAS 13250
Required capacity in seismic shear force ZVRS 13256
Allowable story drift ASD 3860
Actual story drift ZACTSD 13254
FUNCTION:

XRCG = MIN[ZVAS/ZVRS, ASD/ZACTSD]
COMMENTS :

1. The text refers to a ratio of shear forces in terms of actual capacity + required
capacity and then stipulates that the ratic may be governed by "shear, moment, or
