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1. INTRODUCTION

1.1 Background

Reference [2] documents the development of a methodology and computer
program for estimating the damage by floor for any type of building
subjected to earthquake or wind loads. The original computer program
provided a very flexible tool for the analysis of these natural forces
and their effect on specific buildings. Multiple options for modeling
the earthquake and wind environment, site modifications, structural
configurations and types of damage were offered by this program. Under-
standably, this flexibility has proved to be somewhat of a deterrent to
practical use, because of the large amount of input required to exercise
the various options. This is especially true for local building and
safety departments where the needs tend to be more utilitarian. The
objectives of the present study were to investigate the tradeoffs
between modeling detail and flexibility on one hand, and utility on the
other, as they affected the primary output of the program which was
structural response and corresponding measures of “damageability.”
Damageability is herein considered to be the potential of a building to
suffer damage from the natural hazards (or forces) under consideration.

The present computer program incorporates several major changes. First,
the text of the computer manual has been simplified so as to require
only a minimal amount of previous computer experience. Second, as a
result of a sensitivity study, many of the original input parameters in
the previous program are now internally set. This does include, for
example, ground motion attenuation constants which are used to transform
Richter magnitudes to site ground motions (i.e., peak ground accelera-
tions, velocities and displacements). Third, several options present in
the original computer program have since been eliminated. One set of
options eliminated was the soil amplification routines. Finally, the
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program utilizes a different damage estimation routine. The present
damage subroutine is based on semi-empirical relationships between
percent damage and interstory drift for different categories of build-
ings and systems. The reader is referred to the first volume of this
report for discussion on the development of these damage relationships.

1.2 Schematic Flow Chart of Damageability Assessment Procedure

This section provides a general overview of the damageability assessment
procedure used in the present computer program. Figure A shows a schem-
atic of the program data deck. The input is organized such that most of
the data is input in data blocks consistent with the computational
organization of the program. Figure B shows a macro flowchart of the
DAMAGE computer program,

The circled numbers noted in Figure B denote, for reference, the basic
modules of the program. The building's site Tocation, and the desired
program options are read in as input to the program in (O . The user
has the option of selecting any combination of hazard loads he

desires. The hazards which are addressed in the program are earthquake,
wind and tornado. The user must also select, at this point, the struct-
ural modeling option that will be exercised in the program. Three
options are provided: Detailed Frame model; Story Stiffness model; and
an Empirical model. The Detailed Frame model generates a stiffness
matrix and computes modal deflections from a detailed multi-degree of
freedom structural model incorporating beam and c¢olumn framing elements,
rigid dijaphragms and concrete or masonary shear walls. The Story Stiff-
ness model generates the same information as the Detailed Frame model
but from user input story stiffness data. The Empirical model simply
computes modal deflections from a linear mode shape model and a user
input fundamental period. These three options provide enough program
flexibility to allow the user to select the level of detail necessary to
his problem.

1-2
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Depending upon which hazards are considered in the analysis, hazard
input loads are generated in @ . For earthquake, a Richter magnitude
and effective hypocentral distance must be provided. In addition, the
user has the option of specifying peak ground acceleraticn, velocity and
displacement which overrides those computed automatically from Richter
magnitude and distance. For wind, a code describing the terrain sur-
rounding the site, and an estimate of the fastest-mile wind velocity
which can be expected to effect the site (and it's associated return
period) must be input. For tornado, an estimate of the maximum wind
velocity (and it's associated return period) must be determined.

Once these loads are generated, we then check in @) to see which
structural modeling option is to be exercised.If the Detailed Frame
model in @ is selected, the stiffness matrix and modal deflections are
generated using a detailed finite element model. The stiffness matrix
is constructed frame by frame, story by story, from top to bottom.
Stiffness and mass contributions from each frame are superimposed in
formulating a two-dimensional model of the building. The user may
choose between two frame modeling options: steel frame, general

frame. The general frame model is intended to be used primarily for
concrete frame and shear wall type structures, although it could be used
for steel frame structures as well. If the story stiffness model in(®
is selected, the stiffness matrix and modal deflections are generated
based on user input story stiffness data, e.g., story stiffness, floor
heights and floor weights. If the Empirical model in® is seiected,
modal deflections are simply computed using a linear mode shape model
and a user input fundamental period for the building.

Depending upon the type of response analysis desired (i.e., dynamic for
earthquake and static for wind), the computer program then computes
interstory drifts in (@ based on the input hazard loads. For earth-
quake, if the computed response indicates that the ductility is greater

1-5
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than one, i.e., computed interstory drift exceeds the specified "drift-
to-yield," then the response of the structure is altered so that the
effects of yielding are reflected. For wind, an estimate of building
damping and shape, wind direction and ratio of open surface area to
solid area is required to evaluate the static response of the structure
to wind Toads.

Once the interstory drifts are computed for the subject building,
damageabjlity is evaluated. Damageability is determined in three parts:

I. Total damage to the building as a percent of estimated repair
cost to replacement cost of the building. This damage category
includes structural as well as nonstructural damage.

[I. Damage to structural components. Damage to lateral load carry-
ing components including frames and shear walls is estimated as
a percent of their repair cost to replacement cost.

III. Damage to selected nonstructural components. Two primary
categories of nonstructural damage are considered for both
earthquake and wind. Glass damage is one of the categories in
each case. For earthquake, the second category is damage to
nonstructural components which are sensitive to floor motion.
For wind, the second category includes partitions and ceilings
which are sensitive to interstory drift. |

In ® Building quality factors reflecting the relative strengths,
physical condition, integrity, and workmanship of the various systems
are determined to help select the appropriate damage model to be used

in (@ . The relationships allow the estimation of damages on a floor by
floor level, and a single estimate of total building damage.
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1.3 Organization of the Manual

Chapter 2 of this manual contains the input instructions for the DAMAGE
computer program. That chapter contains six major sub-sections. The
first five deal with how to input specific data blocks. The sixth
section contains all the Figures and Tables for Section 2. Appendix A
contains a sample input data form. Appendix B presents an input/output
example using the program. Appendix C presents a FORTRAN computer
1isting of the DAMAGE program.

1-7






2. INPUT INSTRUCTIONS

All of the input data for the computer program must be entered in fields
of eight (8) columns each, with the exception of the first card (General
ID card) where the first 72 columns are used. There may be as many as
ten fields on any one card. Data will be either of the integer type
(i.e., no decimal point specified) or of the floating-point type (i.e.,
a decimal point must be specified). The following provides examples of
the above:

INTEGER (I): 999
FLOATING POINT (F): 999.0

The data type for each parameter can be determined by examining the code
in the "Format Type" column. An 'I' signifies INTEGER form; and ‘F’
signifies FLOATING POINT form. One final note: all INTEGER values must
be right justified in their particular fields. That is, no space must
appear on the right side of the field. FLOATING POINT values may be
punched anywhere in the field. All tables and figures for this section
appear at the end of the report.

The data for a computer run must be organized in the sequence described
below:

2.1 General Information

A. General ID Card

Column Format Type Entry
1-72 A* Title or identification of
computer run.

yp-————-—T=====EEmm T

* A" format type allows the input of alphanumeric characters (i.e., a
mix of alphabetic letters and numbers)

2~1
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B.

Ce

D.

2.2

2.2.

Hazards Option Card

Column Format Type Entry
8 I =1 consider earthquake
=0 do not consider earthquake
16 I =] consider wind
=0 do not consider wind
24 [ =1 consider tornado

=0 do not consider tornado

Site lLocation Card

Column Format Type Entry
1-8 F North latitude (degrees)
9-16 F West longitude (degrees)

Structural Modeling Option Card

(see Section 2.3 for an explanation of the different options)

Column Format Type Entry
8 I =1 Detailed frame
=2 Story stiffness
=3 Empirical

Loads

1 Earthquake Input: (Only entered if earthquake hazard is
considered, 1.e., if entry in column 8 of card B of Section
2.1 is equal to 1)

2-2



A. Earthquake Hazard Data Card

1-8 F

9-16 F

be entered on the same card.

to 1)

A: Wind Hazard Data Card

8 I

9-16 F

2-3
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Column Format Type Entry

Richter Magnitude of earthquake
being considered
Effective hypocentral distance

between site and specified
earthquake (miles)

If user-determined site ground motions are to override those computed
internally from magnitude and distance, the following data fields should

Column Format Type Entry

17-24 F Peak Ground Acceleration (g)
25-32 F Peak Ground Velocity (in/sec)
33-40 F Peak Ground Displacement (in)

2.2.2 Wind Input: (Entered only if wind hazard is considered,
i.e.,if entry in column 16 of card B of Section 2.1 is equal

Column Format Type Entry

Code that describes terrain sur-
rounding the structure (see Table
1)

Fastest-mile wind velocity for the
site (in mph), as determined from
Figures 1 through 5 or from Table
2 (select only one velocity, i.e.,
that velocity corresponding to
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your desired return period)
17-24 F Specified return period associated
with above wind velocity (years)

2.2.3 Tornado Input: (Entered only if tornado hazard is considered,
j.e., 1t entry in Column 24 of card B of Section 2.1 is equal
to 1)

A: Tornado Hazard Card

Column Format Type Entry
1-8 4 F Tornado wind velocity (in mph).
9-16 F Specified return period associated

with above wind velocity (years)
(See Figure 6 for explanation).

2.3 Structural Model

A: Structural Configuration Card

Column Format Type Entry

1-8 I Number of stories

9-16 F Total width of building (inches)
17-24 F Total length of building (inches)
25-32 F Parapet height (inches)

2.3.1 Detailed Frame Model: (Entered only if structural modeling
option in card D of Section 2.1 is 1)

A:  Number of Frames {ard

Any number of frames may be used to model a building. Since the modeT
is two-dimensional, stiffness matrices for the various frames are super-
imposed (summed). Each frame is assumed to lie in a vertical plane

2-4
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parallel to the direction of motion. Thus, for example, if the outside
frames contain concrete shearwalls while the inner frames are construct-
ed primarily of steel beams and columns, each may be modeled separately
and their contributions to the overall stiffness of the structure will
be additive, analogous to springs acting in parallel.

The framing options presented herein offer the user considerable Tati-
tude in types of building framing options. However, it should be noted
that the user may, be placing “near zero" virtual members (properties
down to 10-% magnitude levels may be used without numerical i1l1-condi-
tibning), extend the range of framing types. K bracing and other brac-

ing systems may be handled in this manner.

The following restrictions apply to each two-dimensional frame generat-
ed; none of the restrictions may be exceeded:

Number of stories 30
Number of bays 9
Beam section types 99
Column section types 99
Total number of beams 200
Total number of columns 200

There is no limit to the number of frames which may be generated.
Column Format Type Entry
1-8 I Number of frames to be analyzed

using detailed model

B: Frame Option Card

Individual frames for a particular building may be modeled as either
steel frames or general frames (See Figure 7). Cards B through K of

2-5



this section must be completed for each individual frame. If more than
one frame is specified, the sequence of cards B through K must be re-
peated using the appropriate data. Within each frame model (card
sequence B through K) cards G through K must be repeated until all bays
and all stories are defined. The only restriction that must be observed

is that the story heights for all frames be the same.

CoTumn Format Type Entry
8 I =] Steel frame (may have non-
rigid joints)
=2 General frames (used for

concrete structures)

C: Frame Description Card

Only one frame description card is needed per frame. If steel frame is

considered, the card contains:

Column Format Type Entry

1-8 F Young's modulus (ksi)

16 I Number of bays

17-24 1 Number of beam sections
25-32 I Number of column sections
33-40 I Number of braced bays
41-48 I Number of bracing types

56 I =0 Frame joints are simé1e

moment resisting joints

=] Frame joints are com-
plex (with or without rigid
zone at end, see Figure 13)

2-6
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If general frame is considered, the card contains:

Column Format Type Entry

8 [ Number of bays

9-16 I Number of beam sections
17-24 [ Number of column sections
25-32 F Young's modulus for columns (ksi)
33-40 F Shear modulus for columns (ksi)
41-48 F Young's modulus for beams (ksi)
49-56 F Shear modulus for beams (ksi)
57-64 F Weight of beam (1bs/cu. ft.)
65-72 F Weight of column (1bs/cu. ft.)

D: Beam Properties Card(s)

If steel frame is considered, the beam properties card is used to select

o mmmmmmssms s

beam properties in Table 3 or to add additional beam properties which
are not included in Table 3. 1If additional beam properties are to be
input, beam numbering should begin with the number 82. No more than a
total of 18 additional beams may be input. A separate card is prepared
for each different beam section specified. The total number of input
cards must be equal to the number of beam sections specified in the
Frame Description card.

Column Format Type Entry

1-8 I Beam number, if it is between 1
and 81, the corresponding beam
type in Table 3 is used; if it
is between 82 and 99, it adds
additional properties to the
data base. For the latter case,
data for the following three
fields must be entered.
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9-16 F Area (in.?2)
17-24 F Moment of inertia (in.4)
25h-32 F Weight (1b/ft)

If general frame is considered, the beam properties card is used to
select a beam type from Figure 1l and to specify beam dimensions. A
separate card is prepared for each different beam section specified.
The total number of input cards must be equal to the number of beam

sections specified in the Frame Description card.

CoTumn Format Type Entry
1-8 I Beam identification number (This
number is used to identify
different beam types. Beam
numbering should begin with
the number 1.)
9-16 F Beam dimension*, defined by
Bl in Figure 11
17-24 F Beam dimension, defined by D1
in Figure 11
32 I Beam section code, defined in
Figure 11

If the beam section code > 2, enter the additional beam dimensions.

Column Format Type Entry

33-40 F Beam dimension defined by Tl
in Figure 11

41-48 F Beam dimension defined by T2

in Figure 11

¥ 1 circular beam is selected (i.e., beam section code equal to two),
then Bl and D1 are equal.

2-8



E: Column Properties (ards

If steel frame is considered, the column properties card is used to
select column properties in Table 4 or to add additional column pro-
perties which are not included in Table 4. If additional column pro-
perties are to be input, column numbering should begin with the number
39 and end with the number 50 for columns with the strong axis bending,
or begin with the number 89 and end with the number 99 for columns with
the weak axis bending. A separate card is prepared for each different
column section specified. The total number of input cards must be equal
to the number of column sections specified in the Frame Description

card.

Column Format Type Entry
1-8 I Column number, if it is between
1 and 38 or 51 and 88, the cor-
responding column type in Table 4
is used; if it is between 39 and
50, and 89 or 99, it adds ad-
ditional properties to the data
base. For the Tatter case, data
for the following three fields
must be entered.
9-16 F Area (in.z)
17-24 F Moment of inertia (in.%)
25-32 F Weight (1b/ft)

If general frame is considered, the column properties card is used to

<4

select a column type from Figure 11 and to specify column dimensions. A
separate'card is prepared for each different column section specified.
The total number of input cards must be equal to the number of column
sections specified in the Frame Description card.

2-9



CoTumn Format Type Entry
1-8 1 Column identification number

(This number is used to identify
different column types. Column
numbering should begin with the
number 1) ‘

9-16 F Column dimension*, defined by Bl
in Figure 11

17-24 F Column dimension, defined by D1
in Figure 11

32 [ Column section code, defined in
Figure 11

If the column section code > 2, enter the additional column dimensions.

Column Format Type Entry

33-40 F Column dimension defined by T1
in Figure 11

41-48 F Column dimension defined by T2

in Figure 11

F: Bracing Properties Card(s)

(Entered only if braced bays are considered, i.e., if the entry in
columns 33-40 of card C of section 2.3.1 is greater than 0.) A bracing
type is associated with a diagonal bay member of a particular cross-
sectional area. Any one bracing type may be used repeatedly throughout
the frame and is specified by either of the variables BTl or BT2 which
are defined in the Brace Card in card [ of this Section. A separate
card is prepared for each different bracing type specified. The total

* If circular column is selected (i.e., column section code equal to
two), then Bl and D1 are equal.
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number of input cards must be equal to the number of bracing types
specified in the Frame Description card for steel frames.

CoTumn Format Type Entry
1-8 I Bracing number identification

(This number is used to identify
different bracing types. Brace
numbering should begin with the
number 1.)

9-16 F Cross-sectional area of above

bracing type member (in.z)

G: Bay Description Card(s)

One bay description card is required for each set of consecutive bays
with identical widths. The total number of cards is always less than or
equal to the number of bays in the Frame Description card.

Column Format Type Entry
8 I Number of consecutive bays of
identical width
g-16 F Bay width defined by BW in
Figure 12

[f a general frame is being considered, enter the appropriate data in

the following two fields.

Column Format Type Entry

17-24 F Distance from column center line
to face of column, left end of
span defined by BL in Figure 12

25-32 F Distance from column center line

g EEEEEE s s EE T
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to face of column, right end of
span defined by AL in Figure 12

H: Story Description Card(s)

One story description card is required for each set of consecutive
stories of identical configuration (dimensions and structural member
properties) beginning from the top. The total number of cards is always
less than or equal to the number of stories indicated in the Structure
Configuration card (Card A of Section 2.3).

Column Format Type Entry
1-8 I Number of consecutive stories of

identical height, beam, column and
bracing properties
9-16 F Story height (in.)

Prepare two (2) or three (3) sets of cards per story level; the third
set is required if braced bays are considered, i.e., if entry in columns
33-40 of Card C of Section 2.3 1is greater than 0. Data are entered in
sequence starting from the top story down to the bottom story of the

building.

I: Beam Card(s)

One beam card is required for each set of consecutively identical beams
for each story. The total number of cards per story is always less than
or equal to the number of bays. If the steel frame option has been
selected and frame joints are simple moment resisting joints, enter
values only for fields 1 (i.e., columns 1-8) and 2 (i.e., columns 9-
16). If the general frame option has been selected, enter values onTy
for fields 1 (i.e., columns 1-8) and 2 (i.e., columns 9-16).




Column
1-8

9-16

24

25-32

33-40

41-48

49-56

J:  Column Card(s)

Format Type

I

Ent

ry

Number of consecutively identical
beams, starting from the left
Type of beam from data base
(Table 4) or input (beam pro-
perties card)

=0 joints are assumed rigid and
the values for SCJ and SCK, Figure
13, that are read in are ignored
=] joints are not rigid with
specified SCJ and SCK as read in
Dimension of rigid joint, A, at
left end (see Figure 13)
Dimension of rigid joint, B, at
right end (see Figure 13)

Spring constant left end, SCJ,
(see Figure 13)

Spring constant right end, SCK,
(see Figure 13)

One column card is required for each set of consecutively identical
columns., For each story the total number of column cards per story is
always less than or equal to the number of bays plus 1. If the steel
frame option has been selected and frame joints are simple moment

resisting joints, enter values only for fields 1 (i.e., columns 1-8) and

4

2 (i.e., columns 9-16).

If the general frame has been selected, enter

values only for fields 1 (i.e., columns 1-8) and 2 (i.e., columns 9-16).

Column
1-8

Format Type

Entry

Number of consecutively identical
columns, starting from the left
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9-16

24

25-32

33-40

41-48

49-56

K: Brace Card(s)

Type of column from data base
(Table 4) or input (column pro-
perties card)

=0 joints are assumed rigid and
values for SCJ and SCK, Figure
13, that are read in are ignored
=1 joints are not rigid with
specified SCJ and SCK as read in
Dimension of rigid joint, A, at
top end (see Figure 13)
Dimension of rigid joint, B, at
to end (see Figure 13)

Spring constant top end, SCJ,
(see Figure 13}

Spring constant bottom end, SCK,
(see Figure 13)

(Entered only if braced bays are considered, i.e., if entry in columns
33-40 of card C of Section 2.3.1 is greater than 0). The number of
brace cards is always equal to the number of braced bays in the Frame

Description card.

braces.

CoTumn
1-8

9-16

17-24

Format Type

I

Refer to Figure 14 for the orientation of pairs of

Entry

2-14

Beam number {(refer to numbering
conventions in Figure 10)

Brace type for first brace,
(BT1 in Figure 14)

Brace type for second brace,
(BT2 in Figure 14)
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2.3.2 Story Stiffness Model: (Entered only if structural modeling
option in card D of Section 2.1 is 2)

A: Story Stiffness Card(s)

Prepare one (1) card per story level; data are entered in sequence
starting from the top story down to the bottom story of the building.
These stiffnesses correspond to the springs shown in Figure 8. They
need not represent translational stiffnesses of column type structures
where both ends of the column are constrained against rotation. Al-
though this is one interpretation, resulting model frequencies may be
too high so that somewhat smaller stiffness coefficients should be used.

Column Format Type Entry
1-8 F Story stiffness coefficient
9-16 F Story height (in.)

2.3.3 Empirical Model: (Entered only if structural modeling option
in card D of Section 2.1 is 3, see Figure 9)

A:  Fundamental Period Card

Column Format Type Entry

1-8 F Fundamental period of the build-
ing (sec)

B: Story Height Card

Prepare one (1) card per story level; data are entered in sequence

from top to bottom.

Column Format Type Entry
1-8 F Story height (in.)
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2.3.4 Floor Weight and Effective Story Drift to Yield

A: Floor Weight and Effective Story Drift to Yield Card

Prepared one (1) card per story level; data are entered in sequence

from top to bottom.

Column Format Type Entry
1-8 F Floor weight (kips)
9-16 F Effective Drift to Yield (See

Figure 15 for explanation)

2.4 Response

2.4.1 Dynamic Analysis: (Entered only if earthquake hazard is con-
stidered, 7.e., if entry in column 8 of card B of Section 2.1
is equal to 1.)

A: Damping Option Card

Column Format Type Entry
8 I =1 Damping for steel and re-
inforced concrete frame
structures
=2 Damping for bolted steel
frame on timber structures

2.4.2 Static Analysis: (Entered only if wind hazard or tornado
1s considered, i.e., if entry in column 16 of card B of
Section 2.1 is equal to 1.)

2-16
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A: Ambient Damping Card

Column Format Type
1-8 F

Ent

ry

Building damping under wind
conditions as a fraction of
critical. This value should

be less than the damping of the
building under strong earthquake
conditions.

B: External Pressure Coefficients Card

Column Format Type
1-8 I
16 I

C: Window Damage Due to Wind Card

Ent

Column Format Type
1-8 F
16 [

Ent

ry

Code from Table 5 for specifica-
tion of building's shape

Code from Table 6 for specifica-
tion wind direction.

ry

Ratio of open area to solid area
0. & ratio < 1.

Wall code specifying which ex-
terior wall has the majority

of openings: ‘

=1 Windward wall 1 see Figure 16
=2 Leeward wall 2 see Figure 16
=3 Side wall 3 see Figure 16

=4 Side wall 4 see Figure 16

=5 Openings uniformly distributed
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2.5 Damageability: (Entered only if earthquake hazard or wind
hazard is considered, i.e., if either entries in columns 8
or 16 on card B of Section 2.1 are 1).

A: Building Damage Information Card

(For categories not appropriate to subject building, Teave blanks)

Column Format Type Entry

3 I Building quality factors for
Framing System
=1 poor quality
=2 average quality
=3 good quality
(see Table 7 for definition
of quality types)

16 I Frame material type
=] structural steel
=2 concrete - poured in place
=3 precast prestressed

24 I Building quality factors for
shear wall systems
=1 poor quality
=2 average quality
=3 good quality
{see Table 7 for definition
of quality types) '

32 I Wall material type
=1 concrete - poured in place
=2 precast prestressed
=3 masonry .

49 1 Quality factor for nonstructural
materials



=] poor quality

=2 average quality

=3 good quality

(see Table 8 for definition of
quality types)

If the lateral resisting system is made up of a combination of two
material types, the following card should be input. Otherwise, proceed

to Card C.

B: Overall Building Classification Card

Column Format Type Entry
8 I =1 the predominant lateral re-

sisting system is a frame
system

=2 the predominant Tlateral re-
sisting system is a shear
wall

=3 the predominant Tateral re-
sisting system is a combina-
tion of frames and shear walls.

C: Window Information Card

Column Format Type Entry
1-8 F Nominal window height* (inches)
9-16 F Nominal window width* (inches)
17-24 F Thickness of glass used in no-

minal windows (in.)

*The parameters should reflect the width and height of an average pane
of glass.

p--—-T-TEEEEEEEEEEE S
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2.6

Tables and Figures for Section 2

2-20
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Table 1, Input Code for Various Wind Terrains [6]

Code

Description of the Terrain

For centers of large cities

For wooden countryside,
parkland, towns, outskirts
of large cities, rough
coastal belts

For open country, flat
coastal belts, small is-
lands situated in large
bodies of water, prairie
grassland, tundra, etc.

2-21




Table 2. Hawaii Fastest Mile Data (mph) at Sea Level* [4]

Exposure Return Period in Years
2 10 25 50 100
Leeward ({Westerly) 38 51 60 67 75
Windward (Easterly) 42 59 70 80 51

o T T EE e E e

The following footnote applies only to Hawaii.

Since the data of Table 2 is taken at sea level stations,
it must be converted to an equivalent fastest mile wind
velocity at 30 feet above the ground for a site at an
elevation Z feet above sea level. The user must do the
following conversion before entering the data into the
wind program:

v =v Z + 30 1/1
Z30 30 30
where

Viyp = @ velocity from Table 2.

Z = elevation of site above sea level in feet.
Vz30 = new fastest mile wind velocity at 30 feet

above ground for the site.
2-22



Table 3. Beam Sections Included in Stored Data Base

Beam No. Section . Beam No. Section

wlex 26 42 94

64 49 w27x 84

-
OCWOJOHhUdioN

wm

(=]

-3

~

[

-3

wn

W1BX 35 54 160

e
LW e

45
56 W30X 99
16 50 57 108

24 105 64 W33x 118

W21Xx

3l 73 71 Ww3eX 135

37 W24X 55 78 245
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Table 4, Column Sections Included in Stored Data Base

Column Number

- Section
Strong Axis Bending Weak Axis Bending

1 51 wld4x 61
2 52 68
3 53 74
4 54 Wl4x 78
5 55 84
6 56 W14X 87
7 57 95
8 5B 103
9 59 111
10 60 119
11 61 127
12 €2 136
13 63 Wl4x 142
14 64 150
15 65 158
16 66 167
17 67 176
18 68 184
19 69 193
20 70 202
21 71 211
22 72 219
23 73 228
24 74 237
25 75 W14X 246
26 76 264
27 77 287
28 78 314
29 79 342
30 80 370
31 81 398
32 82 426
33 83 W14X 455
34 84 500
35 85 550
36 86 605
37 87 665
38 88 730

po==sEEEEEEEEEmm-=_-=T
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Table 5, Building Identification by Code ITYPE Using Swiss and ANSI A58.1 - 1972
Data, External Pressure Coefficients., A1l Data Are Swiss Unless Otherwise

Noted [1,3]

ITYPE

1 Gabled Roofs 0°-3° ‘
h :It i h:b:2 = 1:4:4
N
—"b-"
c ¢ |lalBlc!pleElF|c]|H

\\\\‘\ e . .
¢] 5 =.4] .5/-.4/-.9(-.6)-.6]~.3

2 2 450
F H 90°(-.4(~.4{ .9(-.3|-.8({-.3|-.8/-.3
D
2 Gabled Roofs 0Y-109
Dib:2 = 1:1:1
h ¢ | Al Bl ciIDpD|E|F|G!|H
AW 0°% .9 |-.5|-.6|-.6|-.7|-.7|-.5]|-.5
I (S NS
459 .si-.5| .5|-.5|-.8|-.5]|-.5]-.4
¢ E G o
A B |2 90%-.6 (~.6| .9|-.5|-.7|-.5]-.7]-.5
F H
o
3 Gabled Roofs 0°9-15°
h:b:f = 2.5:1:1
h lAaiB|cC DI{E |F |G |H
> Oo c9 -06 -07 "07 '.8 -08 --B -08
b 45° .sl-.s5i-.5|-.5|-.8|-.7|-.7]-.5
S ¢ 90%-.7({-.7| .9|-.6(-.8(-.8(-.8[-.8
¢/ AlEIGlg 2
F|H
D
2-25
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Table 5. Building Identification (Continued)

<4

1 TYPE
R
30° !Z%E;;;;Q b h:b:L = 1:8:16
et ¢ | a|lB|{c|p|E|F |G |H
0° .8|-.5|-.5|-.5] .2| .2 =.6|-.6
%\% it bell PO 1Y 45° .5|-.5| .41-.3| .1|-.1]-.8|-.5
F|H 90°-.3|-.3] .9/-.3[-.5]-.1]-.5]-.1
- )
5
h:b:& = 2.5:2:5
0-10° 4~ j
b h ¢ A B c D E F G H
N 0°| .9{-.5/-.7|-.7|-.6|-.6|-.5!-.5
o]
b ElG 45°) .6|-.5| .4|-.5[-.9-.7]-.6]|-.7
A B L o
90” |-.5|=-.5| .9|-.4 -.a]-.zJ-.a -.2
FlH
D
6
30° k/, h:b:L = 2.5:2:5
— b h T
V2 ¢ la|{Blc|D{E|[F |G |H /1
c o°! .9{-.5{-.7[-.7(-.6]-.6]-.5|~.5
o
;7?\\\ ElG 45" .6(-.5| .4|-.4|-.4|-.5(-.6(=.7
A B L .
90°1-.5(-.5| .9|-.4(|-.7({-.2]-.7|-.2
FlH
D
2-26



Table 5., Building Identification (Continued)

p--—--mEEEEEEEEEEmE_=

1 TYPE
7 h:b:f = 2.5:2:2.5
50°
] P ]
— ¢/ Al B|c |D |E |F l@ !H
£ 0° | .9 -.5=.74-.8| .3 .3-.6F.6
¢b E|G 45° .g|-.5/ .4}-.4| .3{-.1i~,5F. 6
A B 9
¥ H Jh 900-.5 -.5 -9 -.4 ‘08 -.2 "08 _02
D
30°S N hib:f = 2:1:2
h
. D ¢ | A| B| C| D] E|F| G| H
e,
~ 0° | .9|{-.5/--8|-,8/-1.01.0' -.5/~-.5
c I
—r o
¢ 45 0—6 --5 '4 -04 _03 _l4 -15 —06
EIG L o
A B 90%-.6/-,6; *?| -4 =.7|=.5/=.7|-.5
F| H
ﬁ.d
D
—b— hib:f = 1:2.4:12
30°
A )
Nk
¢ | Aa|lBic|D|E|F|G|H
C 00 09 -05 -06 -06 _05 -05 --5 "S
¢?\ ElcG 45°| .5|-.6| .4|-,4]2.2|-,71.1]-.7
A B £ ol_. 4f- .9|-.2{-3 -.3
 la 90°|-.4{-.3 .2 0 0
-
D
2-27




Table b5,

I TYPE

Building Identification (Continued)

10

IO

e

N

L30°

h:b:2 = 1:1:5

it

S, ¢ | An|B c!nzric;;n
4 |
c 0° | .9|-.5|-.61-.6 .6 6'}L—.5!-.5
45°% .5]-.8] .4 =.5 .2 -.1 F1.0(-.8
E G ‘ ! ‘
¢f\\ o ! | —
A B 90" |-. 4 ~.41 .9 1-.3j-.4 qgt .41 0
F H l .
L
D
EFGHJKLM Neglect Wind
" —O;‘; IRV ATEAN Friction h:b:f = 1:4:5
X ¢talelelp lelriclulale L] m
Y I
071 o'-.3-.4'-.4 6-.6F.6-.5-.5F.4}-.3]-.3
R i :
45°] .5i-.4, .51-.3] .2-.8~.5-.4F.2-.4)-.2/-.5
Q| |
P07 |- al-.4] .9]-.3|- 3.4 ab 4k 4 ]-0-03
D
12 h:b:2 = 1:3:4
300E_/“‘““\ .35
b h¢ABCDE_!FGHJKLM
RSN 77 0°| .9-.5/-.6F.6~.8-.8/-.4/-.4/2.0-.4] .8.5
¢>\ - 45°| .5k.5! ,5%.4f.B/-.5/-.5-.5~.5|-,5!~.5F.5
E G
Jl K|B 8
AIE | H]| 90°]-.5-.5 -9|-.4-.8-.4-.s‘-.41-.4—.4-1,.ut--.4
i 1
M
D
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Table 5, Building Identification (Continued)
I TYPE
13 pGH;
.5h :
IESRK e hib:f = 1:4:8
h
N 7 {¢la|Blc|D|]E|F|G [ H!JIK
b ° -.5-.7+.7| .2 .eF1.0+ .6- .5-.
Lt T 0°| .8-.5/-.7.7| .2 .6}1.0b .4~ .5-.6
45°| .4|-.5! .4~.5F .3 .2R.3F1.42.0-.7
. ~la Esty sles loo®-.al-.a! .eb.3]-.d-.2)-.31-.3-.2 .4
|
]
D
14
o h:b:%4 = 1:8:16
30 &/éb% In
’ ¢ A|/BiC |!D|E | F |G |H
\A" 0° .9/-.3-.3 -.3 -.5 [-.1|-.5]-.1
0 - - - - —
E 45°) .4]-.3] .5|-.5| .1 |=a|-.8/-.5
D
¢ L 90°|-.5|-.5! .8 —.sl.z .2l-.6|~.6
F
B
B g-10° 7
Ih h:b:l = 2.5:2:5
rd
\L] ¢ |AalB IC D! E|F G']H
[s] - - - - - - -
L 0°| .91-.4 |-.5 ..5 .8{-.2{-.8]-.2
45° 4-.5 | .6 [-.5]-.9|-.7|-.6|-.7
E ~f
c D 50° -.7{-.7 1| .9 |-.5|-.8|-.6{-.5]-.5
F
B
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Tablie 5.

Building Identification {Continued)

h:b:2 = 2.5:2:5

il

¢!A|B|{C |D|E|F |G|H
0° .9l-.4|-.5]-.5]-.7]-.2|-.7]-.2
45° .4 -.4| .6|-.5|-.4|-.5|-.6/-.7
90°% -.71-.7| .9|-.5|-.6|-.6{-.5/-.5
h:b:2 = 2.5:2:5
\\\Q\ ¢|A  B|C|D|E|F|G|H
dA 0°l .9|-.4}-.5/-.5/-.8|-.2 |-.8]-.2
E|G 45° .4/-.4] .6/-.5 .3 |-.1 |-.5]-.6
o) D L 5
-.8|-. ,9/-.5] .3 .3 |-.6]-.6
rly 90°-.8|-.8] .9/-.5
B
8
30 ; T
_lf h:b:f = 2:1:2
—b
::;\\ N\ |
¢|A|B|C | D|E|F|GI|H
\f: 0% .9|-.4 |-.6 [-.6-.7)- .5/-.7|-.5
A — 45° .4(-.4 | .6 [-.5(- .3~ .4/-.5{-.6
ElG 90°/-.8/-.8 | .9 |-.5F1.0/-1.0/-.5{-.5
c D 3
F|H
B
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Table 5. Building Identification (Continued)

I TYPE

el

h:b:8 = 1:2.4:12
N
¢ A|lB |C |[D |E F| GI|H
¢
\< 0° ) .9|-.2]-.43-.3+F .3/0 -.3]0
A e 4s° | .4 -4 5.6 Fl.2F.7 FL.1}-.7
EIG 90° .6 |-.61 .9 .5+ .5F.5 F .5/-.5
C o) L
F|H
B
20 o
60° 30 hib:f = 1:1:5
L b h
77 ¢ |A|B{C|D|EIF |G|H
¢ 0
A 0°] .9({-.3|-.4|-.4]-.4] 0 {-.4 0
ela 45| .al-.5] .s5|-.81 .2 |-.1|<2.0}-.8
3
c v 90° |~.6|-.6] .9]-.5| .6 .6 |- .5(-.5
F|H
B
Tgtv EVNANI o
TRITAYAYAY a4
h——b ¢ h h:b:% = 1:4:5
TR 7R 7 & |
¢ alB|c|plE|FiG|H|JT|K|L|M
\\“KTA 0° .al-.3|-.4|-.4-.31-.4]-. 4.4 |-.4}-.4]-. 4.3
—r- i
45°| .5-.3] .5|-.4 .2|-.8|-.5/-.4|-.2|-.4|-.2|-.5
CIE[FIGHJKLMD & |56° 41-.4| .9/-.3| .6/-.6/-.6.5|-.5|-.4/-.3}-.3
_’4
B
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Table 5. Building Identification (Continued)
I TYPE
2
30}\ < 35h hib:f = 1:3:4
b ——— b h
ANNNZZ AN ¢ |A;B|C|D|E!/F|GtH|J|K|L M
09 .9i-.4|-.5-.5|-.8|~.4-.8~.4/-.4|-.4|-L0~.4
L 459 .5l-.4! .5/-.5/-.6/-.5/-.5/=.5/-.5/-.5- 5~.5
E| G J
Cl T 1P 90%-.6/-.6| .9-.5/-.8|-.8/-.4/-.4H.0]-.4|-.5F.5
M
B
yX]
h:b:2 = 1:4:8
. ¢ |a|Blc|pl|lEIF |G iB|J|K
|
m*——l 0° .8l-.30-.4-.4]-.4-.2/- 3}- 3]- 2.4
A Al
} T 45° Lal-.5| .4|-.5/-.3 .2rL3-141-10-.7
1
c |E |6 H kD ‘n, 90%-.7]-.7| .8]-.5]-.2 .6r-l.0§-.6—.5-.6
:
|
B
2% Essentially Flat
g
7 hib:f = 1:22,5:22.5
b—p— | h ¢ATBCDEF_GH
0°] .8|-.6{-.7|-.7 -.8 |-.8 |~.8|-.8
AN\ G772 NN
90°|-.7(-.7] .8|-.6|-.8 |-.8|-.8|-.8
c
?\ ANSI A58.1 - 1972 5
X R Il P I (No Specifications for ¢ = 45°)

o T T E e e
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I TYPE

Table 5, Building Identification (Continued)

25

J,Essentlally Flat

h:b:2 = 1:€2.5:<2.5

¢ |A|lB|]C |D|E|F|G|H

00| .8 |=.5(=.7 [~.7 [-.7 [~.7]-.7]-.7

90 %-.7|-.7| .8 |-.5|-.7 |=.7[=.7|-.7

BANSI AS5B.1 - 1972 °
(No Specification for ¢ = 457)

p oo T TS

Table 6.

Codes for Specification of Wind Direction with Respect
to Line of Frame Action

ANGLE Direction
1 0°
2 45°
3 90°
2-33
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Table 7,

decking

decking

Quality Rating of Materials in Structural System (a. Strength)
Quality
Material Good Q = 3 Average Q = 2 Poor Q = 1
Structural Ste=l f, 2 40 ksi f_ > 30 ksi f_ < 30 ksi
& Metal Decking y y y
Double sheet metal Single sheet metal Cast iron

Corrugated Iron

Concrete:
Including Precast

specified strengths)

Mortar f. > 2.0 ksi

Grout fé z 2.0 ksi
Continuous Inspection

Mortar fé > 1.0 ksi

Called Inspection

Grout fé > 1.0 ksi

& Prestressed fo 23 ksi fe 2 2 ksi fo < 2 kst
Masonry (Based on ' ' '
Masonry (Base £l 2 2.0 ksi £! 2 1.2 ks £l o< 1.2 ksi

Mortar fé < 1,0 kst

01d sand-1ime mortar
Grout fé < 1.0 ksi

No Inspection

Timber fb 2 1.9 ksi fb z 1.5 ksi fb < 1.5 ksi
Plywood Select Structural Construction Not Grade Marked
Industrial
Structural I Plywood Structural II Plywood Plywood not grade
marked
Gypsum fé z 1.0 ksi fé z 0.5 ksi fé < 0.5 ksi
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Table 7. Quality Rating of Materials in Structural System (b. Physical Condition)

Physical Candition
Material Good Q =3 Average Q=2 Poor Q=1
Structural No weld cracks, Few cracked welds (none Many cracked welds.
Steel and No cracks at holes. critical). Many cracks at holes.
Metal No corrosion. Few cracks at holes Moderate corrosion.
Decking (none critical).
Slight corrosion.
Machine bolts.
Concrete: Few minor shrinkage Few shear and/or flexure Many shrinkage cracks.
Inciuding cracks. cracks (none critical). Many shear and flexure
Precast & No shear or flexure cracks. Few shrinkage cracks, cracks. Deterforated
Prestressed No excessive deflection, Few cracked welds at concrete. Exposed rein-
{i.e., drift < story precast connections. forcing. Excessive de-~
height divided by 240). flections in beams and
slabs. Many cracked welds.
Masonry Few minor shrinkage cracks. Few moderate shrinkage Many shrinkage cracks.
No shear or flexure cracks. cracks. Many shear and flexure
Few shear or flexure cracks.
Plumb walls. cracks. Deteriorated, soft mortar.
Exposed reinforcing. Bowed
and out of plumb walls.
Timber No splits or twisted Few knots and splits, Many splits and twisted
and members. twisted members. members.
Plywood No loose bolts or screws. Few loose bolts & screws. Many loose bolts & screws.
No loose knots. Minor-moderate deflections. Rotting. Excessive de-
No projecting nails on bot~- Few loose nails. flections. Many loose
tom side. Fair nailing pattern. nails.
Grade worked lumber. Fair connections.
Gypsum No cracks in formboard. Few cracks in formboard. Many cracks and excessive
Good connection detafls. Crack pattern over T- deflection of formboard.
Smooth hand surface. supports.
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Table 7.

Quality Rating of Materials in Structural System

(c.

Integrity)

Workmanship
Material Good Q = 3 Average (Note A} Q = 2 Poor (Note A) Q = 1
Structural A1l parts of joints in full Few joints with members not | Many joints .with members not
Steel contact, Members straight. in full contact. Few bent in full contact. Many bent
Structure plumb, Bolts members. Few loose bolts. members. Many loose bolts.
tight. Structural welds all| Few poor welds. Many poor welds. No Inspec-
0K. Deck welds all QK. Selective Inspection. tion.
Continuous Inspection.
Concrete Clean construction joints. Few poor construction Many poor construction
(Including No rock pockets. joints. Few small rock joints. Many rock pockets.
Precast and Construction straight and pockets. Few members Many evidences of form

Prestressed)

plumb.

A1l tendons grouted.
Continuous inspection.

show evidence of form
failure. Few poor welds
at precast joints.
Tendons not grouted,
Called inspection.

failure.

Mixture of hardrock and
lightwelight concrete at
joints. Many poor welds.
No inspection.

Masonry

A1l grout and mortar spaces
filled.

Construction straight and
plumb.

Running bond.

Continuous inspection.

Few grout and mortar
spaces not filled.
Running bond.

Called inspection.

Many grout and mortar
spaces not filled,
Construction bowed and out
of plumb.

Stacked bond.

No inspectian.

Timber
and
Plywood

A1l members in full bearing
contact at joints. Bolts &
screws tight. Members
straight & plumb. All
plywood edges blocked with
members 3"+ in width.
Continuous inspection.

Few members not in full
contact. Few loose bolts
& screws. Few twisted or
bowed members. Diagonal
sheathing well nailed.
Blocking by cleats and
members 2"+ in width.
Called inspection.

Many members not fn full
contact. Many loose bolts
L screws. Many twisted
and/ar bowed members.
Straight sheathing.
Unblocked plywood.
Irreqular nail spacing &
edge distance,

No inspection.

Gypsum

Smooth hard surface.
Continuous inspection.

Fair surface.
Called inspection.

Rough, uneven surface.
Soft material.
No inspection.
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Table 7. Quality Rating of Materials in Structural System (d. Workmanship)
Quality

[ Material Good Q = 3 Average (] = 2 Poor Q= 3

Structural Ductfile framing detalis. High | Main connections are Machine bolted connections.

Steel and strength bolts or good weld riveted or welded. Minor No lateral bracing of

Metal details to member. Approved connections with unfin- members,

Decking tested deck systems properly ished bolts, Some members | Deck diaphragm,
welded and connected. Members | not adequately braced <0.5 K/LF
well braced laterally. Deck- laterally. Decking
ing welded for z 1.0 K/LF welded for » 0.5 K/LF 1n.
in. shear. shear.

Concrete: Close spacing of ties and Deficient framing details.

a. Poured in stirrups.

place
b. Precast
c. Pre- Ductile reinforced detatls. Ordinary reinforced No mild steel
stressed Spiral type columns. No detatls tied columns.
precast or prestressed (#3 and over). Deficient reinforced
members, Poured precast jotnery details tied columns
well detailed w/welded {(#2 & smaller).
reinforced precast & Welded precast joinery.
prestressed members,

Masonry Fully grouted members. Em- Bolted connections. Ade- Non-grouted wall, nailed
bedded anchors, bolts, & quate reinforced, concen- connection. No or partial
strap ties. Adequate rein- trated at tops & bottoms reinforcement., Poor tie
forced, uniformly spaced tn of walls. Columns filled |and lap details, Filler
two directions. All columns at reinforcing only. Hor- | walls not anchored to
filled. Adequate laps at fzontal mesh reinforced. framing,
corners and intersections.

Adequate bars at openings. .

Timber Strap anchors to masoenry Melar hardware at some No connections to masonry
walls plus shear transfer connections. Few steel walls. No strap at
connections. strap ties at joints. connectiansg.

Plywood Bolts at critical joints Bolted & nafled joints Not anchored to footings,
well anchored to footings. anchored to footings. No strap ties.

Steel strap ties to walls No strap ties or straps
spaced 4 ft. or less, over 4 ft, o.c.
Gypsum Trussed purlins. Adequate Solid purlins. Poor

connection to walls. Mesh
reinforced,

connectigns to walls,

No reinforcement. No
connections to walls,
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Table 8. Quality Ratings for Nonstructural Components

Component

Quality

Good Q =3

Average {} = 2

Poor Q =1

Cellings

Gypsum Board and MLP
attached directly to
structural framing
(not suspended)

Suspended wood framing
with Gypsum Board naijled

Suspended Metal Lath and
Plaster,

Suspended Plywood nailed
to wood framing.

Suspended "T" Bar
with lay-in or splined
acoustical tiles.

Partitions

Wood Panel, well
anchored and braced
to structure

Gypsum Board and Metal
Studs and Plaster,
anchored and braced to
structure

Unreinforced masonry
and Gypsum btltock,
Cefling height parti-
tions, braced by sus-
pended "T" bar cellings.

Trim
and
Veneer

Not Applicable

Masonry Veneer and
facings, well anchored
and with cement mortar

Masaonry Veneer on
facings, not anchored
and with poor mortar,
Heavy ornamentation
such as statues,
steeples,and cornices.

Glass

Full elastomeric mount-
ing with at least 1/2"
clearance all around.
Glass set outside of
framing.

Elastomeric Mounting,
1/4" Clearance, set
between framing.

Fixed sash with putty -
negligible clearance

Filler
Walls
Between
Framing
Members

Reinforced Concrete or
masonry wall anchored
to frame, Metal and
woad studs and plaster
anchored to structure.

Unreinforced masonry
cement mortar anchored
to structural framing,.

Unreinforced masonry,
poor mortar, No
anchorage to structural
framing.
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Table 8. Quality Ratings for Nonstructural Components (Continued]

Component

~Quality

Good { = 3

Average ( = 2

Poor { = 1

Curtain
walls set
outside of
framing
1ine

Reinforced concrete and
masonry well anchored
to structure. Metal
frame and siding well
anchored. Struss well
anchored.

Unreinforced masonry with
good cement mortar.
Anchored to structure,
Precast concrete units -
well anchored to structure.

Unreinforced masonry,
poor mortar, not
anchored to Structure.
Precast concrete units,
welded anchorage.

Fire
Escapes

Not Applicable.

Metal Framing attached to
building.

Free standing concrete
and masonry.

Overhangs
and
Gargoyles

Not Appliicable. -

Reinforced and anchored.

Unreinforced masonry,
poorly anchored.

Signs and
Marquees

Not Applicable.

Steel Frames,
Signs on roof and walls.

Heavy marguees.

Antennae

Stes] Towers
Guyed.

Steel towers on roof
not guyed.

Not Applicable,
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Table 9. Drift to Yield by Type of Building and Quality Rating
GOOD AVERAGE POOR
FUNCTION MATERTAL
A A 1)
Y y y
STRUCTURAL .0125 .0077 .0036
STEEL
CONCRETE .0084 .0052 .0029
FRAME POURED IN
PLACE
PRE CAST .0049 .0027 .0013
CONCRETE
CONCRETE .0045 .0026 .0017
POURED IN
PLACE
SHEAR WALL
PRECAST .0029 .0016 .0010
CONCRETE
MASONRY .0059 .0041 .0021
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gree by one degree grid may be obtained
requency of tornadoes observed for that

Mean Annual frequency of Tornadoes 1953-1962, [5]

by inverting the mean annual f
Figure 6.

The return period for a one de
grid.

Note
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REMARKS:
1. BEAMS, COLUMNS, AND JOINT LOCATIONS AT EACH FLOOR ARE

NUMBERED FROM LEFT TO RIGHT, STARTING WITH 1.
2. STORIES ARE NUMBERED FROM BOTTOM TO TOP.

STORY
NUMBER

BEAM NUMBER
T 2 M

— NS-1
COLUMN NUMBER—={7 {7 |3 e T
3

S

JOINT NUMBER —=-1 2 3 NC-T {NC

.

/AR /L

80-1332

Figure 10. Numbering Conventions
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Shearwall Shearwall Shearwall
or Column or Column or Column

SN S -

BW 1 BW 2

First Bay Second Bay 80-1332

Figure12. Bay Dimensions for General Frame Option
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Figure 13. Complex Joint Model for Beams and Columns Used
in Steel Frame QOption
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Beam Number BN

BT1

BT2

BRACING

Note - K bracing and other bracing systems may be handled by
inserting "ficticious" members or members with near zero

stiffness.

Figure 14,

Braces for Steel Frame Option
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In cases where only a single bracing system is used in a building, the effective
drift to yield should correspond to that selected from information supplied in

the "Building Damage Information Card," Card A of Section 2.5. A summary of
these values is shown in Table 9. In cases where a dual bracing system is used,
e.g., ductile moment resisting space frame and shear walls, the following guide-

Tines are offered.

‘ ’ x+d

TLLUSTRATION OF A DUAL BRACING SYSTEM

A= %—= Interstory Drift
-P.: 3
(A)avg = § © Average Interstory Drift

Ay = Drift to Yield

AF = Drift to Yield of Space Frame Elements

t¥ = Drift to Yield of Shear Wall Elements

Yy
(Ay)eff = Effective Drift to Yield
- F W
CF + CN =1

CF and Cw may be interpreted as the relative rigidities of space frame and shear

wall elements, respectively.

The effective drift to yield (Ay)eff’ for each story is used in computing the
overall response ductility of the building (See Volume I}. When the dynamic
response of the building is such that this ductility exceeds unity, an approxi-
mate nonlinear response analysis is made. This generally resuits in larger
displacements and a lengthening of the fundamental period of the building
accompanied by higher damping. The effective drift-to-yield is used only in
the response analysis. It does not affect the damageability models themselves.
However, the user should understand that once the response enters the nonlinear
range, higher levels of damage may be expected as a result of increasing inter-

story drift.
801332

Evaluation of Effective Drift to Yield
2-54

Figure 15.



el

WALL 3 CC

qu\IJIJ 1_ qu\I;I; {2 I?I{Z\DQIB

ACTION

CA CB

80~1332

WALL 4 CD

65-¢

Figure 16. Wall Numbering Convention With Respect to Line of Frame Action






3.

3.

REFERENCES

American National Standards Institute, "Building Code Requirements
for Minimum Design Loads in Buildings and Other Structures," ANSI
A58,1-1972, 1430 Broadway, New York, New York 10018, 1972,

Culver, C.G., Lew, H.S., Hart, G.C., and C.W. Pinkham, "Natural
Hazards Evaluation of Existing Buildings," Building Science Series
61, National Bureau of Standards, U.S. Department of Commerce,

1975.

Scheizerischer Ingenieur and Architekten Vasein, "Standards of the
Swiss Association of Engineers and Architects on Load Assumptions,
Acceptance and Supervision of Buildings," Technische Normen. No.
160, 1956.

Thom, H.C.S., "New Distributions of Extreme Winds in the United
States," Journal of the Structural Division of ASCE, 1968.

Thom, H.C.S., "Tornado Probabilities," Monthly Weather Review,
1963.

Vellozzi, J.W. and E. Cohen, "GUST Response Factors," Journal of
the Structural Division of ASCE, Vol. 94, 1968.

3-1






APPENDIX A

Input Data Form

B




Al

J-h.ngglns COMPANY 16505 #ACIHIC COAST HIGHWAY  REDONDO BEACH, CALIFURANIA 90277 FORTRAN
PROGRAM PAGE OF

A C

PUNCHING GRAPH
PROGRAMMER DATE INSTAUCTIONS CARD ELECTO NO.
PUNCH
STATEMENT
NUMBER A B 1D-SEQUENCE

1|21314|5]6]718

-
—
o

11213114 | 15[ 16} 17| 18] a0 20| 2] 22) 23} 24|28 | 26 27 28] 28 30) 31032 !33!3536373039‘041(213“154547434950515?535155565758596051616]646566675859?07172 13/ a7l ge] 17] 78419 80

2-v

-==-4-1-—1-1-1-1--1-1+—-1-1-1-1-4-1-——=4-—4-4-3-4-=4-—-1--

.
V123t elsiafrisjoio lql‘Z {14 ]15]16117 lﬁh92021222324252§211519303132 33)34435] 36 377 38) 39] 40| 4){4z] 43} aa| 45 46| 47] 48] 49| 50] 1] 52f 53 5455 ] 56| 57|58 59[60)61|62[63]64}65|66]67|68]69]ra}1|12}73]74 15]]5 22118 }19180
IHE Fgim J2-%8




APPENDIX B

Example Input and Output

e\




INPUT

156C,

.
(=]
-
—
L]
(=]
-«
[ -]
.
[=3
(=) ]
- o
(3] ”m
al x .
1] ™~ (=4
<X ~” £ d
- - o @®
> > L -t
7] -
= Ll
L-4 £ -y T -t
X L= 4 LI}
o - =1 Lot 0
~Mmo”m < -
- X o
Mo ~
< L]
] (]
[~} o~
a L] LR B N
w o™ N OOLDLN
~- ™ T T ) vl
x ™M On
= =12k
< [ lo]
v <
- o~ oY o O v ot vl N vt g e O ot v TV wed gl weh O v wond s (N e et ot TN ont ol e 1 ol e et O v v o O e el o (W
o . t A s P T e R e
>N N D NOD-LFLTr LM
= J [Telo ] -t vt ) ST P AN
L@ NN - et v
- Nt
& v
X
Dt = NSOV Nt (Nt M et vt et D et e N o D A P e D= T AN AT N A WD e e D e S et D o Pl e e
= o~ - -
z < N0
al . @
> < o
g |

\)W\VI



150,

.
o
-

-

.

]

-

x

.
<
= .
- £
Lol ~

.
-
=] -
("2 k]
-— -—
o Ty

» LI
o oo -
= -—
o
™

™~

L I I B I
COoLD0ONO
T T e

ot N g i () ey g g (N e e (] e syt (V) et e ot (N e et ey (] et g st () et gt gy (Nt et gt (N et (N
* s e s e
NCXTDTT T OO0
Lalal o lanh- s - gV o ¥ )
v e

N N

D ot vt TN Y et Nt TN i) ot et st () et S ot ) et O et A7) ot st Y et O et L) ol O ot ) 0t O it 1) o o g 7)ot Y et ) ot S o) e R et ) e O e
-—



2100, 440, 110, 150,
2100, 8940, 110, 150.

1500.
1560,

ot et ot o o s ot g way ek v
e

NS

-

3900.
39490,

U = - - —
. ® 0 2 " " e ® 0" 9 B8 a»
~r~ T oToonNn ~~ Cgow
CNEN MO ot v it MMt

(N MY e - A ot et b et et el et et e v vt et e v O N T O ON P S O e -
. 8K 48 s 08" 0 *® & 8 0 00 80
~® TOTFNTLN ™~ oo
N = FNTmIUN New =P rNT
LN e

Y vt T et TN O v CN ) o N 1) G L v o et 9 0N 1) N L ON R CNTY ON P N AR 0 1 0N P ON 7Y (NPt et vt ot vt et et ENL N = O Y vt O PO O
-

B -4



2100, 840G, 110. 150,

1560,

ot d gt o et vt ot

.
N (=] N
- o Ll g
o
~
A - -
- F R N R )
iy ] L aond 2l DTOT LN
——t NN MM vt en
et o ey et el wend et e e =t oo et e ) e vl e (N PPV CN VRO (NP AUION e - v
e« 0 LR I R LI B B N
N LN X QOCTINT OO
MO Nt =G NP XN
b Ll N =y

et s (N 17 O 0 O EN O EN 0 (N PPN 190 L7300 P10 () it ot vt e e o, et et CN Nt EN 7 ot O P L b ot et N PICN P (N R
-t -



2100, 840, 110, 150,

1560,

Radalalo R BT o P

. .
= fa o -}
< -
o
o,
- -~
.« 9 & % 20 20 e
~~ oToDTIN
N NN v vt
gl et e, e vt g ) v e O IO IO TIPION T - A g o g . ) P ) ] P oY T g g, s i e g et

LI N AN B B B B B
D TOTTMNTON
Nes e FNTMTNOE

IO ot

59771 0N FPLON TV N ON VY ON PPRONIET) ot et ety v ot 0 et vmng e N N vt N ) et ON P 8 )t et vt ot (N Y ON M SN AN L CN A O T O O Y O R O
-



0.2

[a Tagla Togln To Tadh- BVsla To'de ta To 1o To 1o Ta Ty 1o 1o Fo ) Labals

Al i el  p IV ol Vo kT o}V o BV ¥V i Ty |
SocCcocTocoCcoTo
CCOoCOoOCOTCTCTCO
YRR

a0,

o =t et v v 4 - " ™
o~

4 % & 2 0 & F » 2 880
FTNOONTN =D = N
SNNL O~ DM L4
WM MMNMAH-ID O
e et ] wneh ey on v ) ont el e ey

"2
+
(=

18,



' duininiaiaieiiilell

OUTPUT

RUN TDENTIFICATION:

VENTURA BLVD Rank OF CA TRANSVERSE
EARTHQUAKE HAZARE 1S IMCLUDED
wIND HAZARD IS INCLUDED
SITE LOCATION: LATLITURE 34,u2 PEGREES, LONGITULE 118.50 CDEGREES
BUILDING MODELING UPTION: DETAILED FRAME

8-4
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SI1TE GROUND MCTION SPECTRUM
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S TRUCGCTURAMADL AN ALY SIS

NUMBER OF STORIES = 12
TOTAL BUILBING WIDTH {JNCHES) = T25.0
TOTAL BUILDING LENGTH (INCHES) =  1932.0
HEIGHT OF PARALF I (UINCHES) = 1R4 .0
NUMBER OF FRAMES = ?

Z1-9



P mmmmsmssmmme=-

e= FRAME NC, } =+ FRAME MODRELING OPTIODMN= r
NUMBER OF BAYS = 5
AREAMS: b= 2100,0  G= B40. 4 WELBS/CU.ET)= 110,00
CULUMNS: E= 3900.0 G= 19500,0 WOLRS/CU.rT)= 150,00
BEAM TYPE AR 1k B
1 af0.C 64000, 0 1.20
2 400 ,.¢ 59333,3 1.20
COLUMN TYPF AC Ty FC
] 912.6C 9h228,0 1.50
t:: 2 bdH, U 17496 ,0 1,20
; BAY WIDTHS ewcewe
1 BAYS AT 144.CCO INCHES
3 BAYS AT 144,GCU0 INCHES
I HAYS T 144,600 TNCRES

STORY HELIGHTS wevweess

11 STORIES AT 156,000 YINCHES
1 STORIES AT 152,000 INCHES



P mmmmsmmsm—m—==-

w= FRAME NG. 2 == ERAME MUDELING DPTIONZ 2
NUMBER UOF BAYS = 5
BEAMS : = 72100,0 G= 840.C WCLBS/CU.ET)=  110.00
COLUMNS: F=  3900.0 G= 1560.0 wCLBS/CU,ET)= 150,00
BEAM TYPE AR 18 "
1 480.G 640000 1.20
? 4C0.L 5333343 1.20
COLUMN TYPE aC 1c FC
- 1 972.0 96228.0 1.50
: 2 b4H.C 17496,0 1.20
r BAY WIDTHS ======
I RAYS AT  144.CCO INCHES
3 BAYS AT 144.CCU INCHES
1 BAYS Al 143,6C0 INCHES

STORY HFEIGHTS =e=~we-

11 STOR]JES AT 156,000 lﬁ

HE
1 STORIE#S AT 162,000 1

S
HES

[aim]



P mmmmsmsmsmmsmss==-

-= FRAME NO, 3 == FHAME MODBELING OPT1ON= 2
NUMBER OF BAYS = 2
BEAMS: E= 2100.0 G= B40.0 WCLRS/CU,FT)= 110,00
CULUMNSS E= 3J900,0 G= 1560,0 wOLAS/CU,FTI= 150.00
BEAM TYPE MR I8 Fa
1 oG ) 1.26G
2 129,40 44286 . 1.20
3 46,0 29524.5 1.20
COLUMN TYPE AC FC
o 1 WG ) 1,20
1 2 646 .0 699K, u 1,20
—_ 3 e, ¢ 4hORQ L0 1.20
o 4 f64,.0 93312.0 1.2¢
5 1056,0G 50086 .U 1.20

BAY WIDTHS e=ee=-

1 BAYS AT 432,000 1IN
1 HAYS AT 288,.C00 In

STORY HEIGHTS ==vec=ea

11 STORIES AT 1564.000 INCHES
-1 STORIES AT 192,000 ENCHES
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we FRAME NO, 4 == FRAME MODELING OPTIAMNS 2
NUMBER UF BAYS = -
REAMS : k= 2100.6¢6 Gz 840,00 wWeLBS/CULFT)= 110,60
CULUMNS: E= 14466, G= 1560.0 WELPS/CU,FT)= 150,00
BEAM TYPE AR (W] Fe
1 . .0 1.20
2 718,48 44206 .8 1.20
3 486 . L 29524.5 1,206
COLUMN TYPE AC 1C tC
w 1 Y o i 1.20
i 2 648,06 H99H4,0 t.20
- 3 geo,C A6ON0) LU 1.20
o 4 Hbd.C 93312,0 1,20
& 1050.0 SU6HNE 0 1,20
RAY W]IDTHS ~wcwwwe=
1 RAYS AT 432.000 INCHES
1 BAYS AT b OGO INChES

STURY HEIGHTS =m=weeee

11 STORIES AT 1
1 STURLES AT 1
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o= FRAME NO, 5 == FHANE MODELING OPTION= 2
NUMBER OF RAYS = P
BEAMS: Fs 7100, G= 840,0 weLRS/CUFT)= 110,60
COLUMNS: E= Jsu0.C G= 1560,0 WELAS/CU.FT)= 150,00
AEAM TYPE A 1%, B
1 .0 N 1.20
2 29,0 44286.% 1.20
3 466,0 29524.5% 1.20
COLUMN TYPE AC 1C FC
w ! .1l .U 1.20
1 2 648,06 699940 1.20
— 3 960,C 460RM .4 1.40
~J ] veq ,q G3312.0 1,20
5 19%6.0 SORRR, U 1.20

BAY WIDTHS ecw=e=

| BAYS AT 432,.6€0 INCHES
1 BAYS AT 288 ,0C0 INCHES

STORY HEIGHTS ======-

11 STORIES AT 156,000 INCHES
I STORIES AT 192,000 INCHES
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=« FRAME NOU, 6 == ERAME MODELING DPTION= 2
NUMBER OF HAYS = 2
BEAMS = 7100.0 G= #40.0 WOLBS/CU.F1)= 116,00
COLUMNS: b= J%u0.6  G= 1560.0 WOLBS/CU.FT)= 150,00
REAM TYPE AY 1h Fg
1 .0 .0 1.20
2 129.¢ 44286 8 1.20
3 486,0 29524.5 1.20
COLUMN TYPE AC 1C tC
w i .0 .0 1.26
! 2 644,C ©99%4 .0 1.20
— 3 9eo .0 46010 ,0 1.0
oo q 604.0 9331¢2.0 1,240
5 1056.,6 SOb6HHE 1) 1.20
BAY WIDTHS e-mee=s
1 BAYS AT  432.C0D INCHES
1 BAYS AT 288,000 INCHES

STORY HELIGHTS w==eve=s

11 STORIES AT 156,000 INCHES
1 STOURIES AT 192.000 iInCHES



Al

- Fiamt NGO, 1 == FiEAnE sCDELING DPTIONS 2
NUMBER GF aYS = 2
BEAMS: [ 2100.6 G= R40.0 wOLBES/CULFT)= 110,490
CULUMNS: k= 3900,C G= 1960,0 WELRS/CU,FT)= 150,00
BEAM TYPE AE TH (3]
1 o .0 1.20
2 749,¢ 94 2B86.9 1.20
3 466 ,¢ 29524,5 1,40
COLUMN TYPE AL IC tC
z 1 .C o 1.20
— F 61R,0 69984 ,0 1,20
O 3 9RG,0 40080, 0 1,20
4 64,0 93312.0 1.20
5 1656,C S0688,0 1.20
BAY WIDTHS e~vee=
1 BAYS AT 437,000 JINCHES
I BAYS AT 2RE,0CY INCHES

STURY HELGHTS wese=se

l} STUGRIES AT

156,000 INCHES
STURLIES AT 192,0

Ul INCHES
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CHARACTERISTIC VECTORS
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Al

E A RTHOQU A KE KESPUONSE AN ALYGS ) S

DAMPING CURVE EBTIGN FIIR STEEL AND kC FRAKE STHUCTURES

MAXTHUM NUMBER 1TERATIONSS €
MODIFY RESFONSE FOR LLCTILITY
&

MODAL CUMBINATION QPTIINH = KES

¢¢-4

EFFECTIVE INTERSTOHY CRIFT T YIELD BY STOURY (IN/LIN)

S5.20E=03 5. 2CE=-03 55,2003 S5.20E«03 S5.20E-003 S5.20E=03 S5.20£=-03 5.20F-03 5.20E-03 5.20E-0)
S5.20E=03} 5.20E-013

CRITICAL DAMPING (PERCENT) = 6,62



SE

MUODAL RESPON

MraniFLED Fok DUCTILITY

ECT  VEL,
L) (blsvl)

PS.5P
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TOTAL KRESPUNSE

STORY 1.8. LFFL VELUCITY ACCELERATICHN I.5. DRIFY
NU, i) CaN/SEC) (6 (IN/IN)
12 3,60871F-01 2.0755E+401 2.1102E=011 2,11 34FE=03
11 4,9CA%F =0} 1,94%8E+01 | .6 /IESE=G1 F.14352 =03
10 SetdnTHE~™) 1HORIE + 6 1.%54978=01 31119 =03

9 6.3 TE=101 lobBTSE (7] 1.510dE =01 4, 2H%14F =13
o 1,221L8€=1001 1.5311F+ 1% 1.5306f=01 4,h294E=13
7 T SO8E=a1 1o SYORE ¢ L 1.5hbllE=0T 4.,52908=03
[ R, 083%E~-01 1.257T7€£+401 1.,6225E~01 S.IRIEE=0]
5 H,od]66E=01 1.101AE£40) 1. 626E=01} S, 3454E=03
4 H, hJI949E=01 G 170RBE+ QD 1.9950E=U1 §5,5320F=1}
3 H,2180E-01 £,9401E+00 }.44b0F=-01 5.7019E%03
2 5.45oFE=~D1 1.44626E+00 1.4900E =01 3.309T7E=03
1 4,.98HTE=-01 2.2560€400 1.2636E=02 2.3951E=-014

DUCTILITY RY STCRY
4.45E~01 6.05t%01 7,26E=01 B.l4E-01 H6_,90F=01 9,48k=01 9.9bE-0] 1.03FE+00 1,06E+00 1,01€¢00
b.48E-01  d.B1E~N]

ve-d

EFFECTIVE DUCTILITY FGH BUILDING = .17
CRITICAL DAMPING (PERCENT) = $5.73



MODIFIED FOR DUCTELITY
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P mmmmmmmmmm—m— =

EXTERNAL PRESSURE COEFFICIENT FOR WALL 1 o o % L2800

EXTEHNAL PHESSURE CGEFFICLENT FUR WALL 2 , o % =.500

SHAPE FACTCR FOR wlND DIRECTION . 4, .= 1.300

WIND DIRECTION wiTH RESPECT TO

NGRMAL UF WALL 1 o« o « o o o o 2 o o = o = 0.0 DE GHEES
OPEN AREA HATIQ = .500 WwALL CODE = 1

8¢-4



WIKD ANALYS]S

STORY SHEAR
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C A M AGE AN ALY SIS

DAMAGEABILITY INPUTS FOR EARTHAQUAKE WIND, OR TORNADOD

STORY DKIET TO YIEL(4R/IN) DRIFT TO FAILURE(IN/ZLIN) QDALITY FACTGR FOR  WINDOw wiNDOW THICKNESS OF
N, FRAME WALL FHAME WAl NORNSTRUCT, DAMAGE HT_ (IN) #¥IDIA(IN) WwWINDOW GLASSCIN)
12 .00%2 0.0CCO LOSC0 G.URUY 2.00 T, 00 4,00 +20
11 L0052 G o000 LU5C0 U.0uuu 2.00 TH.OC 40,00 .20
1o LOU52 U, Uyt LO8GO 0,.0000 2.00 TH,OU 40,00 «2U

9 L0652 C.,0C00 L0500 00,0000 2.00 T, 00 40_.00 « 20
8 LUCSH7? ¢,a000 L0540 0,uL00 2,00 Th, 00 40,00 .20
7 LUCR2 v.aGL0 LUsCOo G 0400 2.00 TH GO 40,00 .20
-] L0y C.0GQG LS00 0, 000U 2,00 Jd . 0u 40,00 «d0
5 L0092 0.06C0 O8G0 U,0000 2.00 TH OO 40,00 <20
4 L0052 L0600 0900 O, 0uui 2.0v0 Tu 00 4,00 «20
3 L0082 G.00C0 LUSECO OL.0000 2,00 T8 . 0U 40,00 24
2 .0082 ¢.0CCD L0500 0. 0000 .00 Tu, 00 40,00 .20
i « 0052 C.00CU 20500 o, 0000 2.00 TE .00 40,00 .20

0€-19



pr---mmmmmmmmmm—=——-

TOTAL EARTHOUAKE DAMAGE TO KUILBING {PERCENT UF WKEPALIR COST/ REPLACEMERT COST)
BUILDIMNG CLASSIFICATION: REINEGRCED CUNCRETE FRAME

UVERALL WUALITY KATING: AVEHAGE

TOTAL AVEWAGE BUILLING

NO, INIERSTY, PERCENT

STY, DREIFT DAMAGE
12 <0043 3,14

LE-9



EARTHQUAKE BAMAGE TO STRUCTURAL CUMFUNEMNTS (PERCENT UF RFPAIR COST/ REPLACEMENT CUST)

0
DAMAGE RY

AVEHRAGE.

SHEAHRWALL TYPE

STy,

?

FRAME TYPES

OUALITY
POOR

PERCENT
GO0

.
Wil
——
zx
-

GUALITY

PUGK

GE

ERCENT DAMAGE BY
AVERA
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F

5Tt
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SHEARWALL TYPES:

FRAME TYPES

CRETE

CAST CUNCRETE
([CK MASUNKY

INFORCED Ct

NGT APPLICABLE
E

: NOT APPLICARLE

: STEEL ,

: HEINFURCED CONCRETE
: PRECAST CONCRETE
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1
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TOTAL WIND DAMAGE TC BUILDING (PERCENT OF KEPAIR CDST/ HEPLACEMENT COST)
BUILDING CLASSIFICATION: REINFORCED CUNCRETE FRAME

OVERALL QUALLITY RATING: AVERAGE

TOTAL AVERAGE BUILDING

NGO, INTERSTY, PERCENT

STY. DRIFT UARAGE
12 .000% .07

£e-9
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WIND DAMAGE TO STRUCTURAL COMPONENTS (PERCENT OF REPAIR COST/REPLACEMENT COST)

FRAME TYPE: 2 SHEARWALL TYPE: 0
STORY  INTERSTY. PERCENT DAMAGE BY QUALITY INTERSTY. PERCENT DAMAGE BY QUALITY
NO.  DRIFT GOOD AVERAGE POOR ' DRIFT - GOOD AVERAGE  POOR
12 0002 0.00 N.,N0 0,00 LG22 UeN 0, 01 v, 00
11 NOYITE | 0,00 u,U0 V,00 H0GA 0.100 N0 Q.00
10 20003 0,00 O.ut 0. 00 PRUTE] 0,00 0,00 0,00
9 NNV g 0,00 .00 .00 L0uU4 Q01 0,00 v, 0U
-] 0un% 0,00 NDeUG 0.00 LO00US el 0,00 Gu0
7 +000m 0,00 [TPYT oh? 006 0,00 .00 0,00
[ <0008k 0,00 0.C0 b 000 (1IN y,an u,00
S +00u7 0.00 0.00 LUy LOouu7 0,00 U,uu u,00
4 L0007 0,00 0,00 1,09 LO0U7 0,06 0,00 0.00
3 0u07 0.00 0.00 1.00 0007 0,00 0,00 0,00
2 +0u0S 0.00 0.00 0.00 LOu0sS 0,00 u,00 a,00
o 1 +O0u03 0,00 0,00 a,up +JU003 U,00 4,00 0,00
& - |
X WIND DAMAGE TO NONSTRUCTURAL COMPONENTS ' (PERCENT OF COMPONENTS DAMAGED)
CEILINGS AND EéRTITIONS GLASS (PERCENT DAMAGE BY WALL)
STORY INTERSTY. PERCENT. DAMAGE BY QUALITY i . ’ P “wALL 3' RNERS
NO. DRIFT GOOD’ AVERAGE  POOR WINESERESS WALL 1 WALL 2 ~ WALL 4 co
12 0002 «13 0272 1.78 27,68 16,67 1.77 B.91 8,91 99,498
i1 L0003 2?2 .36 2,56 2b.54 13.72 t.45 T.27 1.27 99,95
10 00013 <34 .55 3.44 25.134 11.05 1.1R 5.81 5.81 99 .84
9 L0004 Y .15 4,27 24.09 B,.68 .94 4,55 4,55 99,53
b L0005 5k .95 5.05 22,18 behl «13 3.47 3,47 94,74
7 «00086 +69 1,1% 5.76 21,40 4,49 T 2.5h 2.5n Y0.k5
b «000h <R 1.33 6.39 19.92 3.a5 «42 1.83 1.43 92,12
5 L0007 .90 1.4b 6,92 16,33 2.32 +30 1.29 1,24 Ha,5H
4 U007 .96 1.60 7.29 16,58 1.45 .21 80 1) 10 58
3 0007 Lu2 1.593 T.01 14,63 oH3 .14 .41 .41 50.25
2 «0009 50 B2 4.57 12.35 .41 .08 .24 .24 26,87
? 7 .0U03 .31 .51 1,26 9.49 .15 Y o L0 o0 g.04
FRAME TYPES: - SHEARWALL TYPES:
0: NOT APPLICABLE 0: NOT APPLICABLE
1: STEEL 1: REINFORCED CONCRETE
§f REINFORCED CONCRETE 2: PRECAST CONCRETE

PRECAST CONCRETE 3: BRICK MASONRY
| END OF JOB.



A

APPENDIX €

FORTRAN Listing of Computer Program



ZZE ZZX o
Wiaa i r~
ITXL ITX z
QUL Ly -
I nn J -
(&
ﬂCCCCCCCCCCCCCCCCCCC«.ﬂ “
" ] -
1] [ ] o
n TITX EREZRZEZXREEDN [=T- ]
n ILIIY EXTRXRXTXEXN - o
n ITXIT ZXTXTEXXTRETN - -~
i fr e EEEXTEXTTXREN s Of=
HIXIIITITXII X TXEN I
HITIIEXLIXIZ EEXEMN Lel 2
HIXTLLILIII XEXEXXTEEXN - Dz ~
" ZXZRZTLEEEN - O~ [
-~ EZERLTIREEN > o fay
=HTDT MMWDTMTID) EXZRTETREIH - .- o~ Q
22U MDMITVDTAT xZx=EN - ~ i o~y -
P R - B R R A R it EEXMN =] — [« o
E 1) 2D EXEXEERIEEN el -tY) = sta 2
=3 =TT™D O XITXTXTXBRETN ~— Wl I W x
N MM ZXXTEXXTFTETITN x Zi W ZW =
iwn ST ETITXTTEETETH S a2 - v -
on " -~ ~ Xle= ~ XX =
I | S " = - wiu= 8 O« x
an = " ~ < S T [y
LAl ] n - k] ittt v X pon }
=1 - ] (= - - WUV &
- - 1] |l - 3 — [ -
=il Bl > W~ o » -~ ~N X v Q= a
f=r o z HO DD o - -~ LA Za -3
& H PR | < z R - [~ o i 0u>» Q. -
21 &1 4 = W ~a -~ ] -~ *n 9 =T L Lie) £
- 5 - L = ~G - a - [T CVaia —~2 .
" =3 -l -« Hoa O ~ o B e lad ~ O~ '
Tell} o g nNE & = [ E=oTagdodal - I~ ) -x 2 oo seft .00 -
arn [ (1 4 r H s - (S =] -2 ZZEX -~ DF -
2 It z <X X O HmE [ad z03 il QOO Wit -
< i} T b ] ) [[R=p ST b3 [ JITR | oo ot bt vt o . x
= I« - Q = HM>CQ ~Q [ D= e M >
- L] *0) Wow »OMm @t —~—mm D E ~ 0 A E v -
=0 F4 2] L O et o e (Y D - ) Q0O » win @
=" (D Za w o~ [[R=brgd L] --m COO =N x N L. 3
[+ 9] | =z (3 < o~ Ml = =0 s« 0DHO0Q2Z2W < = AAADOON Ol -
= 1 -t T o o~ D oXe= Hrded & s Xbbm -t N ZTZ~- IX ox <
o wo [ w e Hu~0oN =kl DoOw (3 et e (X, 2 -~ ™~
an N2 m (-] N =TO s Sl NN D O O0I T Ded = ™ a
«H Gaj— = - z W HAmQO™m & A s DR CS=XZ 2200 e el - o) oo~ [=]
=t HOw T - o HO »=mO™ mZm~ kLT «aQ D0 =X woe0acaYw aad U [
j=R1] WIE T -l ) HEem S e o it O S 3OO Z SO .
an gL—=Z >t H vCive L0~ Xxalx<ao Qb WaWE T IQ a3 ~0N [=
1] = - O U & M~iCe »2h dmit] FXIXIXAYX » kO [alal - fEZQAD - [T
- o 21 4 - < T Ol - o« “aed b= =DV Qe SO O e O
- [E I T = D e U O NIEUM e P AemmDa U O et OXZEAZTZE ~ DO =g -
N HO> 7 of OHAv A DR el et L Oaad ot E O W Y el IO - ~ o
wH ZT = K W N SUNOK - s )T «QO~D Wa z QOO OF Ow o) - .
PHY Eew 0D = @ ©H~ QOOmOZEZ M WwE m~emmlddel WE HOE L - ]
< i - w s« O O ADw Ame AR EZE S )~ Il adt L Ll IS B Y AT g R T o 'Y
I TN oS O QO MHAMOZA~ED w2 ¢ 1ot TJOVNDO oD ot - 88 O = MmO UZOU~ s
a4 M DD WO v oo N REODEDe OmmmamBE=ORY © COCODBAOU el sllmI & o sl =~
ONXE OXX wa i Z ~HUOUWZ SRR 0O M COL -0 Challie O DN vt oot )] N
" Tl ) T O QO MHAUDO D™ o Retwiwiais o o Rt o VIO OO0 4 ¢ o oo INEUDMT 1w~
T A N >> W O =i s v D wrBI PN e At D ia] vt I 20O O et (D sl 30 DI el i e TN
aw e wal ¢ O W NMIEEQUIMOR NS Nl OO0 F e O X TR NaG Al Za
THO 20X xO 3 = x —H Z v~ LT I KA ALY MWL AI AT 4F (K *E O~~~
o HOAQLWMCOEWNEOSYLZZ2RLIXO0OXIOQNOQIZZILRA D *~AIOEIMramie2
pa R N LA E LA XL XA AL D= L o X AL DE ~d =] wd T
T H Hala=m w@ROaA Wl ah QWO OO WE VW hihCOCK ML L LmL Q> Ob
ALUULLQUULULUUUULLUULDOLUULDLOUXIZIO WX . B o Cia et o e (X e Ml D IR vt L Lo 2 O ot U pmt e ) O 1 L L) U 2t
"y Lol ..
W D e - N O Rala Ll [~ I=]
®» ® O COoOO © o~ - -
W o W L-I'-r-} w L -] y-r-F-
VUL LLVLLULVLULLUOOLULUDUY v

C-2



Z
[
Xz
[ ]
/]
—
- -
x -
- =
- [+ 4
- Q
2 -
“ea —
f— =
- -
- w
x -3
e} - .
o E b @
Do - - o O
-~ . -
-3 E ) =
| S - b O
xxE w w0
o Z - WZO0
- . 0O ~3
-t - =
ol ol o o
LY g - o e
< 30| - RO
Lo Q. - .
G~ 1 e
~a L we=
j- o129 x [ ]
xa = e
[ b = - A
INT,) - -] O =
(] ) < B oge
- o b >»Ui—
~X m « & s
nE o T x O
0 =0 - AXZ
vl s> [ [ o w0
Z W o .- WEn o
X2 OO ) e~
N (& e O
o ) - Eo B - <R
U0 o~ - &%
Z e [ 2] L - LT
L A B N | = - P ws
WD v B B~~~
(1% I -2 L) o vE™m

s =l eIl AO -

WO ¢ Wt WE N

QF Job.')

L=
(=3
ow
<o roO
.Urull

Sk 20X il V) Ok L) SO veet DD

ZVEi=ZAD * TVXTIZO™X

ZA> =T =l OHHIZTI

(=] o o o
0 2 33 4
I-.

[ ¥

E S ol

CHENT9

:T,DLONG,LPISK,NHAZ.T,F,VF,ISITE,lSHlPE,VT.

Z=EDOoX =
O 2O I0T~dOLuOHODXOMHZ DD
VOO UMHREOMLAVOUUHD=ODUR R NWNG

-— - L 1]

o O
o o
~

LLUUULLLUULLLOL

TH1S SUBROUTINE GENERATES SITE LOADS FOR THREF NATURAL HAZARDS.

=1
=z
S
=
& | L
~ o
Q
wv) ]
-
ad —
- x
-t
W =
=23 v
L X fa}
i [
- vi
xco -«
Ot ™
b=
= )
s Sp= VY ) X s
30 -l
oSO x
wiE o
@ [l ]
0 o
[w -4 oo
[ 4 i
[ ad W
Qlx [=Y
WD 5} 4
X E
) g [ d %
U LD
W>uvy W
Q=00 X
U =]
wo e D
-Oxvl ™

EARTHQUAKE'
WIND?

C-3

TORNADO!

yEM,AR,VR,DR)

Q0 TO 10
DLAT,DLONG
F,T)

DR
c

g~ ) *DO D
TCOC~XO~D~Q

X OC=mUIINI™

ot Nt o e Sp? 3 Ne F (n
E-NBONZINID
WHSWNAEAHEZ
|- - ~ I X wE
faedd D2 AT P
[ e e 1 LSS Lo F £ h
Zhbd gt xDOWED
P U= UL Xl V)

oo 2
- N ™M

ROUTINE SEISMC(LRISK,DLAT,CLONG,EM,AR,VR,DR)



z zz zz = zzzzz2
e (R sl w ) (o fad G e s
T Ix T x TITIITI
o oo [ w LY
o, ) Vv v wwnww
~
~
~
o [
Y
- ~
Ed
o - fa B
™ -
- . - i
. > -
- i [Tak o]
- e *
a - L ol
[ -l -
z = w »
= o= o
<« = Du -
- =0 -
= - -
s L&) Zz9 o
[ S-Rus| e
< - x L] -
E3 ¥ -
o o [ i v
- (=] [T 9 =
a2 m o -
. w U < [+9
< x Qi
W - < IxO &
ry] o a=xZ -
o« -9 S e 553
[ 4 - I wlx x
< o - (il =]
= - ZAL ~=Q
o - . T L
x < sl DX >
=) S - z L =] -
- 4 o) aax ¥ U Ay
T - a QU L]
-4 [ T 2 e ~AO » - Ed
- - [¥] o =~ - Nox - b 4 -
- [+ 4 Ouw M - DX O = w o
x - Zh x UH Lo=xo O x - X —
oa (<Y 4 Q=i L O iy wm w = Ol
oq et N 3 UCLUE2X *OX™OM ] R
« m W& O™ wrfs]e e LI L Y 4
n O ox ™ V=D~ U0 sl D e
- 3 = - Lo Ll & QEVI T Nt o o ] wn Wy ~u
- = =9 b 8 -l N A ENEES O FEmE D
I THT -l D MO e XY ST M W)
c o ™ ] ® E> =BIBWDX ¢ o e
~ e 8 —~— - ML SALAO e D ASAINOR e
S . WD -t CD 0N NN NOWUON™~WBY T NEQWL-ED
S Zo OO0 O ¢ OQwE QOQUORLILEI = ORMY) O
~ P=e=Y-1 OO0 Ot O DOOQO0 O » O NIDWO « O o hnd
e g PO PURTOWOLE v TOICe = e AN M= o gD (3 1]
Do ) swwwD M MDD WD MGl e E o WD KD e -2

b e E W DN ZNDZO=HOW ] Yl TR el § AT XL 2
W FwdOr a0~ SO e A P 0 Thd OF o WACR o T a4 O o
I JoOXTHRCOLAL=HOdrORICO IR JE> €40 ¥ EO LI XX X ik
T e ZHEX R PN ZTaArtEA N WX BTN e S
QO WwRCOGWOAWZOOLEFCAHEDNME WOMLO X ~E WL O T XX XD
Bl ey O S = X X DU E XX e Ol il N v W0 (= ]t 2 DO

[ - [T L]

o o -t < o < -y o (=]

b S = o O o & - b

~ o % - o L] & -
o U U DLULLLLULLLGLULLLULOLUL ULOOUU

C-4



2Z
s
o=
[y
L 20s)
=)
it
=
o
x.
=
=
=
=]
x
[~
L
o
b | -
x ~
~
= -
x - s naw
bl [ RN A
T U= oo nm
[adals Iata ToN
1] = ¢ s 0 o b
< Nooooo
- ey e e o g
[nd [« R RNTITINT VT W
= ot e O i O O
[+ [akalialal ot
x ™ [ N S
=) o P R
[ & (8] [ AIRININ N
- L
x - T o~
o [&] &l N e
. (9] [« -2
- -~ VIZ D
v o L) L g A
F4 - L1 [¥) et E N
fory z (8] * Edali o 4 ~
— t - n ~ wo OmzZ L&
- [ - - - =X (aye=dria) -
o w a - » @ = X w
= [ =T w =4 A Ee e, -
- 0 - o -l NEZWAXED wo
o - L m ~ [l I - — DO i no
z Nt~ axax o OowiaLD - -
= fw I - O w0 o *» > > Z o X e la OO - -
(] B S NODOLNN e o [l g o Qe QL) I g L]
a a A W sUO - xECC -t a2 & Wkm (S]] ©
(% (&1 S 4 e et e 4 ('YL abd [ LTI EE L3 g5 G +
D e e (e wn - 00 (] At - " ~
= - LLVUVO < ~NOOo E 3 =t R O i L2 Lo -
[ - 4 - - [ N A ] U b xe []
w I L P N e, L] oL, [ — O T et gt 2T O
x AU MNDNINC e = T e z o sV - O
COTI QOO = 3] TS NN D S O L ol e O
Q QWP OO0OoUXO o o Do DA O o v +0X0 i ¢ oal
a L O we=NOD - MRNOTCUUR LTS w0 NOMND
o X Al s MLt DZXNMOmMTICT D o bvmem g W D% S % Lol D [ el LR
T OVD- =N =k Z00WM (NOO T +0O o 2 oF XXX -ET . DD~
DU N = R D IONTOOWN =t [ O e OO Dl ¢ v oo (X O o M
B AQaMENDOSORESEFO ¢ 0 o ¢ tup=ml N HQUD = =T s s 8 0 00 XTdweiw,
P Oatwrry G Tt HHNZAaNANMHH IR Z G X—ExXX KOO &
2 VhLEC* WhWEDOOAm=NMC mNMOddCOranrONd>03X 0000002 D0
L0 AEHPFLZEZEATLUL=OODLOUUDLDULVLU>ECCOU NUANT L~ =mmahacaot
= * = LR K AN
[=] o (=T =1 ["e] o Qo z o -t
[ ¥] « v — - o~ et o
° -] - -t - L™ ¥
o~
vow v -

C-5



C-6

- zZ zZZ z zzz z
W Wi M aoaa -
X IIxT T Iz x
o ouul o [ [
v vy w wn v W
- - [=] ~x -« e
- x [a]
[=] e [&Ta] v cQ
& [ il of [ ] Raal ]
o e we - «
= - . bl
> — [ b3 «<l
| o x =4 '}
— ol lw - wa
& o wb= w -2
o =] Xa — (=]
wd < 4 [ ~ A
—_ =l [+ % -4 - ‘9
~ > - ' x -x
- ~ - < " vi
- o = - - [P
- z - o0 fo - (s
- vl — - - ] — F3 4
~ x ~ o~ o - o< —
~ — - - -~ - o -
~ = o~ - Ll » LI
- W < . i - v ~
- - o - av; . >
x E X — - - el -
= e ol = (=] -
x ~ 3 - - '] = . oo
[l ~ - - - ol
[ ~ < b3 W waA e
- - . [=] 1] & =} H -
Q- -~ F4 b - Al [ g o>
w ™™ [« ] @€ wT L) L]
a . <3| L4 ™9 + 4 4 N > -~ (= ~
z ~ o~ -~ %) I —t ~ - zT c
=] [P [ a -~ ax (A —0 ©
- . 0~ > o = ] x 4] w 2C (= =3 L
- bl - (4] - z a. = < - Ll
=] ™ o™ (L] - oL - - = T - [l o
A [y e Qe = W=, o Ly O - wu L - -
m~ONS - o w = SN b =i -
(=] N 2 k= -~ O - - OV = e -2
= T e - O N x Do e =D - e o5 xo
=] - etw - o0 w cm v T E == -l [=2 ]
= g, e ownw a. ' - W e o -y [
o F-XI1¥} wwn D O e T e O I Ed xx
v CRE ) =W 17| z DDC e 02 ~ = >x
WU ) ! T ol -~ o xe Al i a Wik OVwW -
s it U - a0 a = OAxia= ra@ = > DHF) [ Tl
- -~ xZ - - = Ot ™ [=] [ qw Je= =N - = lia <O
- P Y= ~ ) Lt T G 0 ow (AT R B S | Rma.FN hatind
W (D =1 R WHEANND M= O W W = e w2z [~ d
- o =) e * S N e I e Y o i S U~
- [TV)+ 2 g -l i) - - e L e [T Y. 115 artll UM lD-l wl
= Ol Qe eIl T T - JE W ST CAMZOX W2 E > s .th?. g
MO v wrll, e =z Q@ O s v A A e D WE > O™ RSO) hoks oo
et ¢ e - B~ - e Tt W D e ALO et b e c..lJFn WO =
D n e N - -0 SO0 MM D~ D BN aENma s v RS ST 2T S .
O el MO [SI=T2 Oe Wi e aOaiees bt Soete = siime M OC aﬂuu o4k X abn o
—rt il mOe 200 - P IO At MEO NI SNOU—ONE ¢ COMe Pt " NN: L] .
et wew wed[y) et e me e OO e e WANON e D e 829916-.“\16(5&1 ﬂ..ﬂxnn 00.0
Dot ot et D o DS b e OOV WD w D OO0 o= e & e — s aZZ UAOOWOn
TEOR R S EZ DO B W Mwe WX Z VN e Qe SS.I(Hv.!AUE.lP 24Sox -
WHOOO Wl N Y Dt WSRO LoD mOw i QW CZ I Wk * 0((!“! RITmmS e ..h“
EEMNSetf kXD XQIVNCNEL L =X R IO LE O~ TOCH-T TDm..Ml.ﬂ..lHA reosa l..l..(IP
TE NI ZHODAXWT NI E O wEin T CX -G R Mmx 2l X W LLLITMIIL ZOODL e
XO0O=NIOESOWZDWOFNHEOHLLOLDAO0MDXOXOWXD =aaxD & BAEA B NOE RN ST i
ELOZTFin I a0 0D 00 Gt et i I L LD it WOUSE L S L X0 R R ZOETR I EL T
-t -y
o - NO - o o - MO - . - o = xR m U n
(=] o OO o ™~ "2} et D e ~ ™ ~ ._l.lm
-t - .ty o ~ o o
o o v
© o



E2ZEZ2Z2Z = = &
Wik whiy o ™ [y
IXIIXIIXI I -4 X
LoLLOuw W [ o
nuwLrny W %] V.
x
~_
[ l]
f=
-
L L
L
[ Sl
[a s T ]
P
[+ A1
LN
- e
~= 0
-
L2 T~ 4
v = =~
[ o = i 1)
[ x @ [T
w3 ao -~ - | =4 o~ -
- - i &) &) -
L&) ), ~ -t bt ~ ad (ST =Y. 3
Q =0 vl w . E O xzXxT
@ [P - S o - w2 xea
(4 ] ) L Ou D Q0 = o~
Lo Lagl M . X x o~ [= 4 x —~ )
. -« =0, - - e < O O O
-~ NN E ~ ~ inx o O O oo
™ & aag - = -agx QO 2 X o s
< - ———— - [ T—> 0O -~ NZITItS
L1 -3 LI 54 - - L N Y e ] o et e 8
i O vl E=lal il 2 a Hew= X H s
= e IOWwQDIONNDNWoSDM>0 W i s t-D
T e NZ N NTZeswH O -_—c X ol vt
e DO DO O D it Sedim Ol 0 et e et
QXD N e b el O L E i X e
XXX XD —_Z EZ =SZZRUR X Ours X St =
OWoAmQOOEMDOaCOaAQD~al O OX~ O QhbiQ
LRamBPOLLLOULOLULAKE kh OQ®f~ L QreE-sy
o m L] ™ Lol 1] o -
-0 Lol o~ Lag] -t -t
- o
o
[#] & [# 18] L] L #] (#1818 L

FORM BASE SFECIRUM

[S1¥. &)

C-7

z - -4
L s w
X Iz x
|9 | & W] |94
v wma v
[
v
-
~ x
~ b=
~ o
- =
v &
=t
- o
v v
[Ty
= -l
-t
- x
-4 -
=
z ™~
-~
- (o]
.
-]
(=] e
-~
« - -
Hw
o x
[ P &L
[+ 4 - i
o el
- =
L] o [== BN
- wd ol 3
[ o Lwy
> -~ .
~ - s N
o >0 .
z 2 Z® U
Q —~eeily, E
] - 4 NOE = O
= 00 = lad
b Oox oW N -
= o - =) -
« [ oF ] XL =T o)
- - N0 D
x - -l Q. -
-~ e e - OO0 &
-~ o4 e T A=) O
ot Ued o oam o LU= O
a2 o r4 "l -~ X E
Qe - TS Nt > ME O
CE ™ X ™ - gl o —J: 2 ]
p =L > A Toniad BB LT =L J—T |
-y L) han Bl o  BE I T -BE SR = e |
s rteie O COWiWkiOw
hadat Z-NwGl OCOTEXXT @
[ 7/ = e mn NN A B Seie < O
—-ro DO o R e s @
TOZ DN E=O=QRX O
o & D WS—ai—RhA-a® & O
D XSEOXTOEm T~ O §e
e QO L L M X O LT ™
QuwauZoweDMOELCOBLDN v O
QMUEWIE R b X =™~ 1) O
- o
o~ -~ ™~ o [- N
- n o [=4 < =
< o o [- <]
o -
(819 w wow



1]
[=
'Y
- it
~ e
~ -
- [ &)
- -
] G,
wd w
a
— e
> . =
o~ o
BN Y
e =%
- - (=]
= x
a O =¥
- = 2 3
~ ~ Xl ~
— - Lot
x - (¢ =) z
i -~ L= oy
c 2 - st
F 4 - X a =
- ~ Q a 9
[ 2od v = - ==L
x a e a -
=) — FIy 4 -~ - (3 I }
- x - - e L - 20
b 3 - - S - - — L)
- . [l ] -y Ll wd
L] > D ITOx - [ )
- -z L] b - a oz
< =1 @ - xo & O
™ T [ nd i -~ =S o XX
- - q - ; < - -

oo Quioe X [ . -~ - i
- =2 ~ @ —F - o
- -2 w R A L] [N - o
QW Qi W =3 =OOL U - -« o2
2o Ol W O mE s Iz - = - [ 218}
v) Wi Z & w0 N -x - o (70
I h Wz . -2V} w o D=
N v Nl T - wm e e D e -~ T W O -y

L4 ¢ NI~ e
WY AmO2 P | M PN
Za 2Za * v am-ONOe ENS™
iy Sl b et o e Dot D D
OO N BV » aNpmE ™
CEMO o™ E || O D ol G
ALy X i o e X
Z QO TN~ udaia (L
S DN A L E DI E
-3 - St el L ol LD T v X
Ld DML OxDaaxd
[l A ST R IR Y1 S B

< (= o N M e
- o~ ™ N oo
N =T ]

-y DA DT wemE D~ O
wE MODNETZ - we « Mo Ovie
s HOT w b NQen #0 Do
Wt et 2 O ] v et -~ -

N AN HWOWE wet | 2O O
ettt DD H D0 et DU
[ o] > X iy, -~ FE et X [

F Ok

ER OF STURIP?IAND 5TO
SHAPF

TAL PERIOD,

T=LINE MODF
NTAL EIGENVRALUE KWASFD

SURROUTINE STIFFI(NS,LC,TI,CV,DN)

99 CONTINUE
50 RETURN
END

SCHEN
SCHFN

='.FB.3)

'415)
rop 1¢ BOTTOM',//,

OF STORIES =

. PERLOO (SEC)
=1,N8)
1,NS)

¥(10)},DN(T0,70)

E S I my Al Ratala =]
WARDDNOINZ N -

CZWONLD ~OmWl,
ZMOOCYOOROOCO
T =m0 wo PO wn w
iy i s A0
V) oDt W s o Y W) S o ot
T MAald =il -
WITXTOREQNOQFIL X
AL L XL XL L e
OO W Ol Jiad X O w
O ELzox L™

omN [~ o
(1= ™ e
0o ° L I
o
[



z2
ol s
T
o
ww
-
o~
L
(=]
-
] 3]
v (=]
w -
Zz Q&
%4 -
™93 -
-z >
[ - L]
wz - ~
- ™~ m
(Al -
T “ ~
-a -
O = -
(=1 a -
z0 Q -
-3 s m vl
=awvy 2 )
<0t x -
x ) (¥4 -
QX & x
zZD - - o
ol ar b= al ~ - )
LI ] o - z
[C] o ~ x -
- 49 x & (=] L od
Q=D - [ 3] -4
[ a] o ~ [ wl
1. 4 [+ 4 [ B =] -
[ 2la X" ] o =9 & P 3
2DX [ - -
amE w E 3 |5 ] v
Tz =2 ol Ll -
- - F [+ 4 v} L=
= ~ D~ v ~0 ad
D ~ DL © kit~ [ wuo i -
2] v xO ) zVi z i L]
~ P-TaY S LN I ] [ -~ k3 -~ Zz
als ) - La W Der s ' - - - - ~
[ Ded L) Wi @ A= - -y hw -3 4 L
E 84 - WMox - Tl O = Ll nd E- -hn Y
oD~ N O0G = N 3 "] - - o~ o~ - o
Wt X «3XI ©O ~ . ~ ~g s x o - L z
[ 2 o8 - B ™M s o~ L o] - x -
- N N - Ol w) {=] ~t r %] -
Lt il - E>X X WU W = XN v [ o i b a
-~ L =11 I WO V1 ETax x - 2 el el I+~ wnp~ (-]
- o - B . ) W~ e . et = (=] - R ) L]
[ U2 e vt N N e m & Ahn @ ™ O s WX -
EOO ZEUem™m B € O wmaea 0 QUHEm D W M~ o= XX VI w
-3 e O PEE IS OINEND R O - e ERe) WX
e s NP MY N O ONOO «QLIOW ~O ©w = iy sl A~ (L
Wotos s ¢ E ZeV DeOO00-OOMOwWNI 00O W xX *MOeNHXH WIN z
OHENOEN P o DGY] ™ s VO e ) Sed e WA AU~ Z~L [l
* D e Dmaw HM D W e s W s D st O D - @ HWN e =D WD -
COVmO=MEmNEE D NXE OwFINID NP i wimwis | o ot - aZ-NELE O
HON sHOH ~x O [l ] D el b O oL ia) oL - RO g = O
et N D X A DdEIOONOAMIYRERI [ o« D) *FHNWNED X
A IvE Tww-HOD tdfird eI ACq LE=E w&HEME~ L e wNEL et T EZ T EOD
DODTTOODZEZ>WZED Tdl LEOLLOWOXOOXOXOA O “YwihwrnQw ' wOw Oz
U N ZanunUuinNnnuUa iy

NOWOVONOUEEY IV XRLEXOXLTROR LTl
.-

o N O 00 O o (3
L] o ™M e O L -] 0
o - no w
< [— o
- o~ o~ (S18[515.5) (915 (S &L &)



A AND COMPUTES
15 COMPDTED 10

T
FLOUR
K

»*

» -

» -

» -

- - »

— - + -
@x < - -
> o~ - »* L4
[ Lo - % w »
hd - ) » -
= wow . =
~ - L R
- [ 9 - -*» -
o ~ @ ®* -
s ) - » -
- =2 4 »»
o« o~ - - »
x ~ - »
- Lo T R | -» -
- o o« *  »
o =R - LA
> ~Na U - "
A - a Es W W
L] N =~ -z - 0w
- ac Ity = L3
- =T e W
L) o ax % »
o Lo wp »+ o«
o L5 nay * -
- ~y e * o
a (=L R T B I
[ [=X7)] 3 o
-~ e TE= * #
e e DD W
o O =mOo L Y- I
[- AN - S L= R W R
w wr (N e - -
W O D = *
o OO Qs &
.- = *7) ~«D = #
L 1 ) - * -
o0 OVl T~ * B
~ O MNe 2 %
=L s L) -y . »
Mg O wO AUhe
- s WO~AEVIO® =
S s oa ENOL N e »
MmO (N WM %
QMO DML e #
LM et =) = W
s OLUALVIOn *»
~) ST e - ok B

La B = BRI TW =]k ST 3. 4 )
e LD we L e L
OO wCZ =t ofl, ¥ o o
MO OO0 i uR
L DN~ o X% <

O JXEdN A K Q0

V)J Nl ial ol Z LD LW 0 =
SO UM % HEKONNN sDIwpadn s
e WRNIDEXL IS IET NN SO ZET O

XX i U
- v e O

» 2z n

-

Cors
Crs¥

[}

9001

1,30
)
a

FHAME MUODELING OPTION=',T15,

1
/
-t

HNONNOC sl +O00 w
A CSOEwZ D

S D e O e O v

QU ECR =X Z ey wega e X Z AL X
ZZWUROV Yt AR DO LI AUXDINOO = 2% hiln o K=t Z 2 ol €O IO
o UZALOEQUNOX B b Fa DOV = i WX BNt QO Z OO
-t

-
o~ @
™~ L -]

686

3]

EREREERLD
I
+

NBB ,NRFJ,NDLC )
¢ BT)

NDL
tenxan
G MASS

A
T

(R AR R R RN R RS E R R R RS2SR YR SRR SRR
LC
3
N
Y
*

xx
iy
D0 #*#2D% & ofu=n
ZECOR b TO* hxe
LU ML RrILTE § ITIL 2
Lalat=2 =X SRR X b 3
HHIHP IR == »
[ lerTal oL o WaVL JEEETIL 4

e e QO ® Lin

SRR R RN RN RN EA SIS RA N R RN E NSRS AN R AEN SR E R Y

RE FARAME TERS

B,NS,LC,5N,5,80PRT)

E:E,NS.LC,SN,S,NUPRT,NRFJ,NHH)
fNOPHT)

NE2N,JKB2N)

MN ot RZIR L ONZTZ2 DA ZNN -
) e e K ) T Q] e e ON -t

- i
» ).
* 10l
[ -

- -
QLU

- (o
a}
(=

Crexe
Cexis

MY

o
-



a
)
-
-
2
-~ -
b 2 ~
[+ 3 o
™5 o~
L ™~
-
- » x w
- » Q —
- » (i ~ o
L [ o -
- % ] on ~
- » [ &) hrd >
L ) {} o L]
L 2 4 < = ™
- - [ - e
- » -~ o)
* L4 o OO
- - @ o N
» » (=] - e -
- » a N
- » o = Lo
L ¥ . o
»* S ~ TN
L 20E = o @D
- e Q [ <]
Lk 4 [ ] Nt
- 00w [ ) W oU
" - - MO OW)
* an (2] et S
. X z L)~
- = il PO
- Ul [=] (- B =]
" e x et o O
- ) o [ =2=ad: s R
»Ze w r=Or @D
‘F.. ,\'J
- L > -~
» e (] oW
” - o~ [- 4 O AN .
*Dw [ S - N~
- » [=} -l VO
* [a) [ =
- ENr Q
* o " a o W
LY X Jw] = (]
- i ~ ]
- a0 - ] &
- e O +* ~E ("9 qMOC e
LE £ - e -4 [
L X —y N ]
* W =N « NU=Z O
SO SEF w FTw r OW
- O & e o wiNEOP- -
- Al vt et s et et (] O
R CHANEHDOHN™ s
RORZHTINAEMDTIE Wi B
o O X H™r~ “xXDwd o o
SEH DDA PPt
- - E-Z bl Tl ad=1-°L 1
S LODN-O00HLOEO- WEDW
* WA -OAEAUOONIHUR R sX B mEx
- 0. L -
* S *o O
- oo O
- » ™~ v
* &
QLU [T -

-

.

L N ) - - - -]
LK)

-~
o
.
e BT A aw
" e D
SOD= ¢ s
P N NT P
Mmhe Do

- "D wow

NP DAY * * "WOO ¢

LIS I B C 000 ) et DO
L=l A d wF TN - w st ANO

- oMY IO DOXD o a0 ag]
=T - teewm DeONTRO oL oOh s m
e PIEINDMO (N o~ » & N Q SOh v e
(W] B E e D (N e 6w b . O oo
v) VEMNOR ¢ O 00D~ Q et sO®
- NN MO aP H e WO oy NN
[+ +] L TS HNOQM™M L v ey W » e~ wow
- COOMMNY + OeOMNIO~ [l X
f-e] e e sD ) WD e e P WO
- MOAMODLO0 O demt 8 & 0 = oo w o D
o NN O OODM™ » o Sy
P | ® % k&b ol 1O LD L -
o RAr-MeEX™M SO N WO Dt & &
- PR AR R DN e " n SN
L~ CONDP=ED o st » & OO0 [--BESE I LA 2
X0 NN GE O Get & 8 2O @ rOPeN
-y L N N N aD OO0 « anfit~cF = &
[ L XD LODNN =N o) sNMDN o et v ®
* o8 a0 s PDOOBIMD Dot » 20O
EODPNPDN MMt N O I~ wdD e
HNONANINT X W s e O -~ s DP =

i 34
-~
aj et
L
LN
=t O
e
oD
[l ']
- 0w
C‘
- O
=
[: °Y. o}
L 3]
LI
- 7]

wal
b2

“ " h e
DN D
LI I A I A ]
=@ v N L
o (NN
- % B s an
[l -2 L oV = 2 )
t e 02t
WO -ty
Lalola e b 4 2ol
ansresan
aads Lo {an anlag L
LI R B
MoReNDO~
o O
LR A APy

% tem 48 O
"D OO OO™
XD F Mo
FONO e o
™ SN —D
- ftes & b WD
Selemt & & & Sud
o OO0QOMN
VIR oTF Dy
O s
LK a2
SN ™ o w WD
O s IO
o OCcOOM
W WMt O O
- NCCOFT

LIRS Y

. na - O D -
"M . - b Al & & s
. e . 8 IOT O
[l Josl OOQw » sO0
D - O vt wNDT O
LY N SN o
[=2 I NP T e
. o «n e an e
[Tala 1o] . IFTT v
MDD SOoO® ¢ DT
- L pulee X Ram ol ool o]
~ - AND O~
. o~ N VPO -
[y 1= 0 ) » el n o
Ml O 0
- DECCD e O
Lad Lol ] D e O L~
- W [=F T R0 Je JHo K- ]
oD (N WL -
Ll el LIRS R N
LY S QST e
Ches o WO ¢ C D
L] ~ONMTOO™MIT
~eCc LOoOnoOwnomDo
NN - = o Saal ot Tl o Xonl
. um- [ N N Y
O-MO O 46 10O + 0
[ T~4 WO » 10O
Wiy 2 THOOWNETML
NNPR v M ONT OV N
a“ s ma e YOOI
ey » L N
et O 860D e
o, O OO v 200
NWXH =@M~

- e an

N CNDO wX

AU RO N ODNNE 2O o el 5 ad ¢ 0 0

QO ¢ 5 5 2 0 8 0m~0O & a o s st mNOCwmONG
S NDU v MM P DN PPl @ ¢ s s D MR~ DD
DU =N QD ememem M MN N sO00000 10 = - tetme
L S(ONATGE =% = s s nase PN TN & & o & &

P Al ) MO OO RO~ INC QOO IO Tt 4 @
e AQLUDVIONR ¢ a5 0 1 0 s =(NMMO D » N T DHNNND

» WEHOMPOOD MWD & & & & & WD) & » oF VN

LML SrlemedNTIDY O & 6 5 8 8 5 30 & 3 5 bumivios
N v wrONE D ™ % A% h e OODTOMADOW s e

AL eI VMOOOOO N ITINNMMQ OO MO ¢ o ¢
RO (N agivert @ ¢ ¢ ¢ ¢ PP EDOMOPMNw = & LOTY
v O OCUMLD *=MmMO~ OO 0N D=MNMONch oI « s WMNm

HONND oI Dws NN s 0
e 8. \D/m o annaa a0
CNOFOCO » ¢ sCO o sr
MNP =D OO0 & +SO™M
- nn kAW NAOOND -
A0 w19 St O D OR TN D ) e
W e 6 e e NI~ b Dt O ]
o GPrAId & & & e a8 b b W
WY 2D O YA
PR e A DD O™
HOMM 2= PO O D~ D
w48 AN NNE O NND O M s
WO O O UM e NG =il el (N

M, il P et atCII =T & & 6o & & o s R NINeedAAENT ot & & a0 b & s o

WD = W0 esererr OODOOMOMO

2 £ BIDNIXJIC OMDPOLOMOmOTROD AL LONN—S

Z2WNOW s

-
(V] (=] o o

s s OLDO =

2O PAF P LOONO =

U O A P ot om0 W) W ot Y vt ot DD O8O vt et O NI ot st (L O ot ot W D vt D vt TNLD) 9 i) O o
-l -

[ 1

D XN & & o &% kb od oS b PP OWTNIID & S SR D DT B
Dl A E W) Wt MNND el IDOOOOCCO O %% 8 8 HOWROw tw 00D » OO0 w
U

LR - Tl g Jad Lo

- -
[~] o a

B V@ SNMITNIOM ANMENORE SNAEINDOM SNOE NN R D



T EE N SN S B AR P R N B B B EE e ..

zZ22
Lina
rrr
» | ) .« a0 3 R [N}
- wnwey [To R o o ™ FNJd x
- T rye gEonuean W0
-
- -~
o o [
o o~ - ~
.o e ~N -
" e (] - -
~&an = L[S v -
N - - z
- -~ 4] - [ — -~
- n s _— - Y ~
" e o> -~ - (=) - -
P > =] W - -
——N ~— T ™~ - ~ o L]
- (&) 3 o~ X (2] = =
.~ . E IR Aee 3 a
LY o~ = < -
—NT - (=Y | - X
-_c -~ N O [ % had
- [« 19 - . Ee~ 3 -
LIE Y O N~ -~ -
LI ) N =T e -4 bl
o s T ~ =D Ew . m
=7~ R~ TN 2 D 2 - [~ -
— - B WL e A - -
CCNEN o > -0 -~ X .-
D e Z~— ~ Q- T Z vinoc
"T N - L L=TO R T - - e lal™
[Fals o1 e lal,) (=37 BV .-s —~ ~
e = a Ne D= X @ - - - ]
- -~ TAIAN wers =d D O nun - -~y
T e D ZmOh WO N 2 2 x -~ e -~
DT o - D - - - vl x -] L -3
rree » L ol =N da@~— L I O G & hd voxJg ~
D= B~V &= w3 T T L. - - e o e [ &)
- - ZOM s« LB D= F 2 o] ~ xm - L
S s " em Ay MO o« e - [ -D -
o~—r~ U ~0D o = = ~ O~ D (=
- LD SEmeeo Qv X o WU [ [ 3} Lder " %) o *
D -~ (-] © P e I BT now - N . T [ Tog
“ana . . VWL~L N~ ax & w B g D x -t (D xo -
™ e e ~ ~ Z vlh WO AULE o X - N - N —
(20 - - el v QOARVULT & oo™ -~ O O @ 0 e [=
THLL ~ ~ LT s FNOU w2 2 -~ i~ il /e I~ Tl #~
P~ --C (-3 (=] EFR~C QN WU s e D O W e O e > e o
anaw . . Qe EMNADWT T TOOEQC O T Cw= » O &= L O~
(=2 N [=] < Rab At L ol - STt = = g Ol = a7 (=4
*D O o [~ DAY CmWWLUVILG » AT WX XD - e -aa oy O Z OO e Db !
THnTo o [=] w_EXLUm O ex ool i o LI LOLY - e O OR300 ~ .
[ o Ta - - - G S & NASUNQY ~romzawz x= 70 Y - = F AL ~
" ahaD wMmA N ™ o WO da™ AR E S ey, e e e g - -
© & & a0 e BN NmOTLAO s =D oM MMM\ DOCwmald @™ "7 N &« OMOLT o )N

N D & i S WOROmS NG 2O O Ve Z2 ICLZON wwlOQd +OCUZOCO Lo
DFML i UL = OO Z N D OO CEDECOOWOD «OF ML ELw WPC oM WURD
et VKB WHEN oo e (L MONND o Pt e = g e =R SN ] e O e s O sl
“n s s ERHDE=OQ LA XN A s s O ] S EX HEOwD *Lwl siumaa 0D 2D

Qs e s e hm~~T L[} HHZ DXa winetwZ o QUi et M S HZ o000 R wE

O@DOO NN O S O WY UOE swiiwa oty i v MO st B € B 80D ey i
.- OO et e e NN = D 2 3 Je DT X A0VOE 2T ZRENSTOIRTDDDENLEZHEMONDERDIDEEER

vt o Z W WD O e VX Qg D X X - X e et E i, e ettt X2
oNLLWVOCROTUVAZOLALZZWADY «WOWDLX0 W OOLLOINAADICAEROEWLLOVLLEXIC
OmBEARUCEOLLINNEIXX eI O TEx b= HELOX I~ X B Al DX dmE 30U0
-t O g “w W L -2 3
e O - el S | - N ~m
- ™ o~ oD -~ = - NS -~ o o~ ° o~
20 P -] - -c ° - A
oo
o

c-12



—
~
- -
- “~
o -
@ -
- ]
[}
]
]
]
~ —— [}
~ e lel™d
- O, [74]
o @& 0o X
| [ o1:0] ) [
o - - o
(%] . Sy L]
=rv =
~o [+ 4 -
(=4 SN e
R PZIMNME T
O 000 00 Cwm
Wel HOmON=- Lo

SR s A W) e
= Ore ol DD
[ B it D A )

.
~
°

—NN O~ OO
[l el Bl o el al ol ate <]
-
[}
i -
x ~
(8] -
z -
- 2
1
- 1
- LJ
~” 1)
id L
(=] ]
-
'S V2
- |
- - X
= 5]
L3 X L=
[ 1] &
- o) [= - 4
AR > <
204 e b
EZZ®@ - -~ X
—— - |~
- -t EZOH
QC =« XE*") o w0
o O ZTHOO

L2ded o % A0 R B=b 4 g ]

i EXZwHDOEE

« 4 m 0w .
NN O~TO O
TR X DT W

o~

DD D ) o ) MO P LD DO~ MO A CDIDO~NDIX O

ZrALOARCQLRIMEINOEIVVNSDIVHIEORERA=INND
o Pt AT XE A~

253,
5
5

-
-— -
o o
> ™ -
- N @
L e
= QO <
L | L]
Land [+ 0] -
o - =]
o~ -
- O @
m O -
x ™~ [ <]
- e -
D ~OoU <
L 0O .
Z OtNa Q o~
L I T~ e
= Lt )
- [ -1 B o
-~ 4 oD X
- Z S~ ~x -
L2] - VI~ am
a = O =X -~y
x [« s et 3 o~ [y
(o] A moy [ la B 3
z - mow - 2
(] z N~ <1
[ XN - -
- B o -
.~ - rac U U
~™m T =N e -
. v Ul O = &=
Q « T oD~ @O
- [®] . e wa®d -
("9 - A O e T
- O b~ O
- v; O w L= &) LY
= Z et e N
- . D=0 GLALDU
wn D IO~ -
r v < NGO )
WXl o AN SO
L) -t = W O ~@NLOLDW -
X ~x Q A MLl el WF
22U 1) el O@RUSDNOT
E =1 ~ & IO wxO LI
zv 2 -~ e = LD O e N NN
—~e— -~ v VIO O]~ & D
b Ldad - XX O = « =
OO »«» =™ D o Ol A oD e
OowWw DOH T ZOmL—wO DD
O ke EDI 4+ e DONMND -
“wr e VIE S HeDE.INO .00

=L 200 Skt S

2A0,

AHEA

wRITE(6,600)LS

S) R9=0.0

ZTEZE~IW

VLV U=-DR Dooooooq sZn0lig<

EIIDIDITAUDLHE » W HZANNTZTEOHE
T X A A OOV EUCHMIOOCODX N - UX

Lo OWEOOECDWED~NOLIAXOSHNIO=NOUDSLWZOLWWELIY ~OUV 226 K DLV LANLEOND

~MONCEAOERLUELVUETWDIDOAVELOEZE LIVO IV EIVX X~ [ &
w o~ -

("¢l b1 0 o
~ ~Or
°

604

- un

o~ o
o < o
L4 -t L]

(=] (=]
O -t

>y W

U Al DD ZOC ki D=t n

o
o
°

~eeme=sSTRUCTURE DATA’®
AL, BT, 3N, TSCH Y, 5K,

134,
8

Qo



L ) LI LI LI ]

T, L Laal - o 2o ~xT > e 2275
o o Ll ¥ ol ol [- f- 3 ¢ rS>
NV NN NN oNN N

x
[
2]
-~
-
| %2 ]
w £y
- ~ »
1 ~ 3
- — . s
L4 - wl
- a .
— »* o< -
[ - . =]
T - ™ ~
— “~ - —
x < .
x v - N ~
[ w + -
~Cy N DKW [1-3e8)
Ll - NI~ Qe
[+ el J L L N PR S | ~T
— [V St~y Lk J
[+ ] - % e -
—2 ~ N el
- - e Lol Y]
-~ . N WN T o -
> = < HaIH - * » - ax
o X - (Dl A0 b X ~ [ %]
|77] - . LR X R - " - 7]
LY TN < Qoo (=g} - -
- - [ ] as e .o [
[ (=) -~ N NI e N (¥}
w * i N+ sew Ve w
- - =914 | WxalDx x# a=D= -
a +* ~ - MONNOMND NN -~ T
- — i) )t pils ) e e g o~ -
- x [ =1 ] )i e e (N ) e [~ -
. ™ Lo REBasrErN. Bew £ -
X hd -l YR NN AN N - r
o - o - EITFEFEFILTEY F I
- wt - LoLvLLLDUNLODU - o -
-~ -l o - fai » VR RIBR L ~Aan - ‘9 - -
- ~ n - | 21~ L AL IR g 2R -3 W Lot =1 R ~
-~ T ~ - < ot Ay ey, i, s £ oy, 8 o gy o = =D O -
™ - [ [ W ) - & TN TGN el O v T [ L N U= - [
¢« a2 & d LRl T = - hrlel & AeF S du S B 3 (5] NEXZUE =R Wl
_—~ S Al H DO U e COODmem L R R TS ) e~ O D N
~man: oz O NN sl D i S e be w— et ot et (W OO L) v T o~ -y = N LNm
I WL ~EE S N Smeteron BN 4 ixcickicalE x>} & Eondte e L B e WA E D
W =« ™ IYEIPINY £ 3k kL] QTR 24 + 4 4™ et Nt Nt vt (Y S PNt X B W se ™ L2 L W1
@ O B =L AE++O0 0 DTN T NUWNBVURGNY D e Z2 ZZUSC © F emal I
OO O DD R ++LA*O T e W~ HRHIEHNESHNN Z= 0 e QRO © ISy .
) T BT H OO 0 O e Ol el BBt 2l ld R A Al Lot AL Al A K l=1" =]

Attt WD S D E V6 D ONMNGC WO OO DX § rtrmrt N NN S ONC NN DS ¢ ol " oM 8O+ + 22 ¢ ¢ &
N ZEEDLOC NI O~ EOEOCOEE ¢4 &5 4+ T+ ++PDVUXINYE XX AUTZDI ¢ QFLIDOZTEXUNT =N
G DD e Wi ¢S DUUNDNMNON DG DN & 0 s e e 0 e DO Z 0T DD NN
EEIXOOHNNNISNM G DI = OCONUN=WH NI HZE = 30X ittt etV ¢ i N VI ZANZEZOO0 QNI INME
ZEXECZN STEEOCETLOA=HNEHHTIDSLDL=IHHHHDIDIDIIDIDNIEXCL KR EZEE NN r XSz IXXT
CoROLOmND =CCCLLCCTFJ.KOJK512233qul?l?((f\((((.:.(((UUFUlZFFUFEUEUI.ZO [R5 S &
LabOXUODS IV NANEDNC DD R o ahlh Wela DD X BBV A VWOV Um0 el e = X O X OV D NN
"3

- Dt * o - ~ N o
o0 «® LA =4 o ®®
ooQ » ]

oo



DD

DR=--HEOEOODEDR s+ ¢ ¢ 2 UIZ++4+AWIXXVXXY

LI I )
lagh ¥ o 1" o3
Land aud aadand
NN

vA,P,8CJ,SCK

BT) WB(RT)

(
£9.2}

-1y ]

SOM(EJ+FKY+L .0
L4
F'

X 2~

VO SCOOO ™

NN ¢ b qen bow
Ny D et et e BN
COR od &+ + ™
* P TIN I T -
Wi+ blilsiin W~
AR N S X LR X YT

~x>
[-ol- 3 4
NN
w
(18]
-
~ 3
~ 2]
el o)
a W ht
- -~
- . =}
- ™ ~
~ o+ -
< 2 -
(7] - N ~
F + o -—
N Le 147
—~ TN e~ e
Lo TR N} ~ X
W e -
* J% Jq -2
N s
- e —
N~ NS B
-z - » L4
- D~ e <-4
* LA B X J “» »
o CcCooC o0
. * 9 80 L
N NMICee N
N+ ew e
WyawDxxe WD
e N o Tagle {==TN ¥o Tog]
iladedlal i ¢ et 0
1% LU TRUDTDPT VI % U]
R I R R LE X J
MG A (N O
ZEIFETF XA LIFITTF
QLU LUOUSNOU0LO
NULWHANN VALY bl
L0 N B I N B I B
S S S . i, SV B o, gy Q
w0 CBOW e (Y L) N OV Ll
IO X "IN NN LA [ =)
P e S [
el alalole Jo 1o ITYR Tty ] -
e rireicielE 2 @
Yt o it s Nt St s (D) vt et ve? T
VNIV LBRY 2D
WM H USSR Ee

e g g )

CONONCLOCOOO X w § vionrmion (NN NO wMNNDE »

...
mewn
[+ aR= ke ]
[alalyl

-~ x

~ @]

- v

- -

e

o

vl

-

-~ - 4]

™~ -

< L3

&£ -

- - 4

o~ I

At [- 43 ot
=, - w3 -8
—f O ~ °

[TOE B 1 A ] L] "

"ax W~ - | g Wi
NEZOE B o d Lo LT ol o
w~X = 2 el LIS
—-DmE T (A SRl Tgl B Retand 15
~ e ) [W]-400 0 % Walal & Lot
VITaD o= ™ S RHOUZZOUZ~
Z ZZUOCG © TR * U o
v WO O UIrsaS +*00+0O

* Cfee s e )i ~ONO L O =~ Du )
Wt Q™) W 2O+ TE & ¢ oham 0 ¢

P

XN ZIX % 4 ULFLVPNZELUNS®=ONOUmeOTo0or
il ¢ 0 LJOOMNDINOMMM O DN 2 e %S el se emADOUmZOM T Wm0 v i N et e i, @

DL et OOONB= W HH HZE "D Dttt emiNNN Pt N HVUHZOVZEZO00AVNSUNMT U =000

TODLOA~A RN IR LDLENH I HODDIIIIVULEXL ZAEN N w—E vz U N

mEEEDDDEA~N N

DIV RTIX O OV M 0 et TN et OV o v e e e N v e DD [ DN b S Wi QWO =N N OOV VU LI D
o DG [ WO ) ) () ) Ll i = "3 X X AN VNN N RNNN OV DAL= L =X OOV INNNLTNNUML DO
L]

o o -t
[ -] o
L -}

(5. daal (3 D
<o D



L] -
e e =t L (=2 o]
PPODC - .
NN )

LOFf(EJH+EK)+1.0
WRITE(&,601)CN,AC(CT),IC(CT),wC(CT),A,B,5CJ,5CK

—xw
[WIFR
VD
NN D et et e »

QO s+ e P

et inies et ~
Wil v #
NNy O

0
Q
0
0
)

. e

o o
L o~

PIEIK43.0%(A/L)*(E2K+(A/L)*EL))I/ES

°2] w
. W
~ ~
— —
= -
~ ~
v —y
7Y T3]
- »
- 0
* »
< o

. L

o~ [y
v+ +
[F 4 b}
N ™~
Ll ] )]
W A4
“ " -
Mt M
XEXE ¥
~QOLUW

N
S
S
S
S
4
s

i+ + »

314,

316,

+3.0¥(A/LI*E2U+3.03B/L¥

0
8

N~

R E A M) et ™ e
Attt NNttt T BN
MBI UE & XK b U
Ut ot et ) v U LD QLS () N s WD
HNDWMEBIVSENANAWBII I O e ¢ L FEOLD-
CHHEHN ENHEREERANN Z2C O OO~~~ MOHN I HHHUHNRAH
AR o 2y T e £ g e e pren e (o) 4 O Rl Bt A ON DD D) B et B LD o A N g A A S P P
NNOQUUOOOOE N Z et it e vt vt (N o ot {NO vt CINwNNMND E 6 s [ bttt 4 - Z DU 8 O vt vt 0 o (N w0 e N
ETE 0P 2 0 ¢ AN+ 2 WAL XY %3 il Z D X @O 7 e 2 e g D) b I 3 G L G e 3 e D e D 36 b XX D
LUNTDINMNMMAO Zririesl 2% 0 aZ 2o ad %%t wadPDOOE wriNIZADINDUNT N * ¢ asseasanal)sessaseay
VIN=LHHANZODIDOXE et Nt N (N S = Nt NN R AZZZ00O0A 0@ i ™20 Jret NN vt vt ot ot v (NN § oot o NN E
LE R N et dg ol N RIEIE IV bele Lg'4p b P4 2 4 TW N, AT & g ) B Ul ad LR K NN F & SRS 54 N Seleielr] Relelrle ) $ 4 8
02 Wt N N A L, et 0 e D) v v e v, e e e [ s e s et v v S T 0 i, e 0 0 ) () C0 O U ot S DN e ) L) e e e sl e Yt Ve’ s e S vt T N’ S et e S [,
WD eI VNN ANALNNRNAAIVUNS = =LOEOE0.I3™ xUUNNNUNNANVLVNEGNKNLDANNVNING I
-

.
™
o~
™~

vy

(1]

~

~—~

wt

~

-

-

~

- ww
w )
»* ~w
[ 4] ——
- d ek
he ] ~~
NV} ey
wia Wi
- N
W A
D & &)
a*n OOn
oW  * e
S NMHX
L T X A
1 x OV
38 NGOy
Y i ) {a)
("1 o Lo o
-l e e W i

-~

~

-

4

—ial

"Moo
(=1} -~
0 ™
- »
[ -] -
- "~
- (g =
- w
(=TT 1™ I Y -
| md-al- 44 - w
0 Bar =]
o0 [l ok d
[ S land ~m L
L) THNe
-l Al e
L TV ZzE~

M u~miE
EAZOETXU~+r+T

—~— -—
NN ™~

Xx x

[ o=
wv LT |
L 4 ~x
ol ot -y

X E omtodwd X ) oo

OQUITEU+I X

BV =LY

b 2210 Rd LG R
X S LI TR ]
RPN LL
EXXXAX =X
LS X X X & & X & X2
Eatatalotatet b ok ot ol ol
VOO ULLVOUL
LA R R XX & 3 2 X X
D W 3t 2 W P Sy e
WRLLULLOLLOW

*ittr+ti b el ey

B iy N PN, S S S, Sy Y Ry

i o N St (N ol it £ e N ot ot

N L G e M e i O L 7D

Lol B SN B I ST R N S W)

- [l il Lo T T Te 1o [y 1o
J [ U RT3 3 T N b b b |
TN o) o o o st e W N N NP St e
#e NNNZENUALNRNNNNDWN

RIBT),ARR(CT)

NNV Z
P X .
YU

NI EE XX~
LK R B N Ko
St St S St St T
LULULUOUOSL
MR TER -
2 D 3 S g, e D
CCCCCCCU

LA SN K S J ]
-

g g, Y
Labals o Poty to K J
e "D 2t L 26

aam s n
Lalalakody [o la 2o
rieielel £ 3 BN
P o V]
nuwuuNnwvwnwne
NaBh N o
P PN P S P
Labaihinlole Jot:3



SCHEN
SCHEN
SCHEN

L) L] L]
~ O v
N - -
m
— A
o~ ~ N
o - - n
- X N
[ ) -2 « o
x L] oo
~ w [
- - - n ~ o™ -~
o ~ [+5] - - ~ » ~
<] < -l "wn - » .
- o~ [- 9 -~ - — -
T o~ - [l -4 = &
k) - [+ 1 el '™ ’ [*
- e = . e o
-~ x O« o o2 (= .
o U o - [(S187 . ~ N
[- ] LT B o 1 &) o ~w o~ -~
- L e k4 [7,174] Rl Al
[ -~ N D - [+ Y %) ~ [T
- © AN w W [ P ™ < B -
- N = = - e - N . ~
~ SN @I ~x x 3 F 5 3 [ o] » ~r [ (8]
- -~ Dl - - - - o < [l
[ani=al | - waf a4 @ o~ o ew -
| e B T - - - L d N -t '™
("9, 1] ) SOemN F 4 = - a - Nt -
Dt »m) O oA [ ot ~ . W - o~
2 .m0 v« NI F- <3 + L o0 - o~ -~ . -
PO D) TR = O a ] = - - x
FPONO o oL . = X i - [ ] - L X ] e -
[ 1. Bl o B+ W G 4 o @ -t ww - w (4 .y L 1™ -
[ Lt L LN W ow 3 = - D e (Y] ot [ =1 ada ) il (S
QUL @O . o - W - @@ 3 — i TN < X
T SO DD [ ) R RS L] - - o~ o e s -
LT, ) ~af (O - [S - (2] - » - ——yp O WP [ ]
(O =) ~ e a W ~ [ +] [8] - L =Dt O [ &)
PP s D@ - . ~m [ ad’s L g [Ty ] - o™~ 0 * i O . W
PO~ NI | 20 o i XD - wo [~ - MO ot et v
Wwr@OO N N U a o [l ] o (] ~Nm e N e -t
ZoaMNN wAUDOZT 2 1) ma = - ~ [} i At . ot -
s wrtN AEUO= s AN W e -0 - - +* FO* ) & s W W w
M e = v e e BN sl Qi m O ~ —~o I OommAN~L ~ OO O
Z2~A0a0 U 000D @ w=d DHCT » - @ = (= 1 - ~ » s BN T e Y >
O e (D LuDWeZ E “wd DS e O 4 O oo™~ [- <X 3 Nt OINNOND et D = e
MM ol AU W) & e ) e RN e @D N e -e o TN N b = a
Dwale= s« QWAOLA @ MM~ ASADRGWED =~ LIRS -t BN AW NN O 2 -
‘MO~ O - F OEmD ¢ SOOZM o e Lonl e ™M = NM= =MD e O X 3
W OO eI~ MU0 * s X = ™~ =T 4 B 8D MR =X D jur
O wmMNO WAL A O WT O ssrmrmag e [= N 3 (F-RT-Ro ] A R Sl X BN o B N Tt ] L]
O NE il « W MO aNm -Z HOLLIMW CHvton et Ll et N D OO
MO DI WMEDD Ol » e 00 wP OmZ2Z00 Ljal=]=] e w37 = LDDI0 e OUZC
Zrw dDNEOU RO OCMITOSINCOUEOONC ~»O ™ R NI O vtpmg ot} B et UV e P D et (DD WO

) o ) W N ol o WP el v KD e e O D WS wten oD » ¢ 8 Qe T OMN e nt DT o/ lals oo w0 )
=22 O OXX K Ji~ & S 0 el 00w il SN DO ONMMAmO LN s G L D 0D W ~
ZTE O NDRIWZT STl WO U ke o o D et o e VL S CNECVH U HONNH NV NN R B2 i)
—_——y O VoA O il o of D@ inl g ML) ) sk L 7 T ] ] SRR P N Y P Y e L S T T T T YTV £ 1 WYY Y L
D XAl WaEx JIZOVOEIETEZTLWNURE ZEE MDA ZERDIINDOEDDIDODIDII0DDTD DX RT=EIMO
P& X %TaYe " & 4 EEHEUUR A JA L EEL DDt v WM Z i ] ot o e e e e v W I 2 e . o
COwE D ZZOW ~alloWdo00MexOs » hEFDOWADNODIORO~CRAONRICOENT OOX00LEODN
LU EX [l ) ®] =L 2 X Lx D G et et 3B (e R OE U e oy O Dt I et D bt B BB LOELOX

- [ -2 “w o L]
[- 20 N -y - N A e [\ ] ~ - N NN ™
o co0C =] o o QO [~4 o (=4 e O ™~ O
SCOoOO0O 4] 0 M on o [+ o o o W o
u - -1 - ™~ ™~ ™~ ™~ ™~



o N~
L Lo
™~
-
L4
~
.t
*
(=]
< 3
[ -~ N
~ -~
- A w——
~ L
[ag} =X ] -~
» ~ - ~
- —_—~ »
- O - [ )
™~ [=r'Y 3 —
[ o — [™
- TN ot = -
. S J -
™ .~ L]
= ’ =% = -
o - eI ~et
[ Q -} L T -~
L] hdd (5] 1] N =
- Ll 4 P - [ RN -
- o~ - ia. N -
-~ » ot et O = [
- Ll Lad: 215 =Tt '
o ™~ -re ONL »
- < - = NP v ]
=4 - o (a1 Ll of L T BN & L] [ ]
un - . ot P Pt =) []
™ - +* 8 [ al=2 N | X we
j=] [=- I -} ~ -~ 1 OO AN - W
[ ] (= - - ™ - 8 Swn~")a =
Lag B2 [- <1 4 BN ONNMNQ e o -
(4] - - - " - g T N N 2
(%] ™ N ——— NN WP e (]
- o m MDe (Mo e MO o™y =
™~ [= 2 3 e PR BN E e
» ™~ o~ DD v i NSy, o~
[ 3 N oy leted Dt otptes ety w w
w Ll =Y ~1~] W O DO emO om
" O & NMNO vtvsvnriN o 3wl B gk 3 o O v oo
=0 WOt o0 ¢ & ¢ QO NO =L =i o
L PN L QOMNMMNeC (Do O b~ DD o O =2 DO~
W wNZ I AEMANEINEMAHIMEEN B2
VIO ret A s AN A A e,
=i EEODDDOD D0 DIIDO DD
w Rt it ol [ e el o v o e et B E e X E
WO=NQOVLUOD=LULOLULUDUNIL ULO00OEOD
OO b Dt e Dy S B BQUURR
«»
- 1 - o~ ~ - N NP -
[ — 2 - B -} [~ [~ (=4 S -~ O
won O o < o [~ -] B
-~ Lag] "~ ™ ”

LI B
-

-«

~r—rere

INCHES ')

BL1,AL2
'yF10.3,°

Um

(=4 -2

i )

’Jlgdz

AL2
NUM

* e
ot~ oo

2 % 2 e s a0
oMo~

L}
(=4

~ree~ I OETDTIEXTTT W

T.NB) GCTO 4

0&)
STCRY HEIGHTS w==eeeet, /)

oo
P wete=mZDIUR 4 ) -
mOr gt MmDE DO
WNwift ELCIN A NDE L

INCHES ')

1ES AT',F10.3,°

SH
H

Um

"

C
+LT.N§) GCTO S

ALt Q=W DDA AN IMLLO Y WE D DO ~HOE
MORIFRMMINQHINUEOIDDINNESIENCEINN-=I VD

NwiEEE~NDOE2

™~

. ..
”m or
v nun
o~ Ny

Ll
o
o -
e a
L =
= L
. )
- -
o o
o o |
- x
o -
= X
- -1
- O
o o -
=2 o~
-~ -~
o N T
Lol ol QO™

- s R

Lo=m @O &
Lo ~Ta T
= O CO ~ g
X NN -
Qo Or L = N O et N
COmD—2 Q4
e o N =
T L) X e et 0D
VI VI e =T,
- w0y -
T v gl e
MO OO ~D wa
o o O O L 00 b
(e wNlN »3 T
oD e O = )
WE L=~ -
W NG
T UM
a1 19 N S T S

2,CN,BT,CT,SUM,5N,F1,F?2

| e SO0 =L -

Do o afmly & s
IO DL
WHECOOS =i ~
3 SN U s
- NG DD O
X AID—O ==
3 NN N
VO «llwd it D
~ DD - .
b O/ af=aa aibes
OO~ T O
P OC M s
=w@NNIT £ O0X
DI =rONBIT S~
o DwUOL Do
XU WX x ol 1

ot i i N T L - T T I

EO=NO I DEOEQIWEC=NIUILMZO ML ~wZ00w «22D

605

C-18

o~
(=]
-t

]
L4
-

0 oW~ v
o [~4 o
L -} ° -t

[
MABADNACCIN~UELNEELD IO IRV KX
-

-0 -
" “w



. . ‘e
x e} DL
S £ O oL
™~ (o] NN
-
-L —
- +
@ 2
- €T
-
-
o
-
x -
.4 &
L T
T -
= -}
- x
- -
“~ —
- g
- x
o —
£ X
] x
(=) -
~
-~ =
[ N I
= = -
= $
v Lo B |
=R | . N
oo =t ~
[ -~ N~
(7 BEN L o~
< - -
e~ r a0
| IS A~
- N IO
7] (K] Z tax »
- "3 LOoONMN
- ' e ) 4
(=} - 0
(=] - -~ O e
£ -t - oD e
- i -~ bt adud
8 -t Z O O
- o I O~
o e [ ] - et ™
o ew ¢ e a ey -
— +C.a o e ey
a LZaE ' -
£ E w2 Lol ndt R ITTE o P |
~y e on £ LSO X
Y - VLD P om0 ot oo e O WY

W eI 2O O

Tl ™ ep, a0t XX+
"l Z N DU
EDOTE siuliv)w
=1 R R ol - LR X S

2w N Z N AL O N0 -

e O ) vt g

- X Wou

L 2 I I ]
meng
~r~rt~
NN

—~
-

A s o, e o
COEZ2F X B 0O T P et (N NN (N
NI XTODNLAEOCTENZ + + 0NV I
DD O S H HNR™ N & & s &
OENNNDZTEI OHNME =)D D] vt e e ONONOY
AR IHNEIENEHNSCDDIDNDIDTDD
LWO=NO U aQ et UL e NN I e v s v e
KLhTOOID = DN DE NN

277.
279,
2084,

JR(1.0+4A/L))I*(1.0+4G1/2.0)

(A/L)+3.,0%(B/L)+
QO%B/L)
Qx(B/LY*(1,0+87L))%(1,0+4G172,0)

*{1.0+2.0%A/0)
2.
3.
2.
1.
1.
(1.,042,0%B/L
(1,0+3,0%(B/

SetNT *n
TCMNMN N TN
FYIFEILNTEEL
VOUULLUS ULY
DONVN DN CBNS
*+iseirn v
s s s o o, G o,
- (N (Y S TN

TINNXL LTI XKD XX
RAsacea wbe
Lol ol lota ta [0 BENE 1l ]
QTTMITINTITI xxxX
el N St Sttt S St S s St
VuVWVWVWVY vy
HOHHHIEN NHUHNH

o~

IR
o
T X
oNEN N

B)GCT0 1

=2
Zi~

) > 3
-NONTDE o
HMEXZOX
.. MNODOOE DD T ZmememUemi ol ) e o
N HN N ZZIONNLPZUDIVXZ vt SOOI a8 =t O (Nt N ot O
XN ZE-E—XANH
v et 0 D e o (e ) L) ot N 0 e L, ot N et N o N 20 0 () T ) o o et o [, St S e e !
VLAV LEIVDOO= X X LS RVROnVIN =R nNvLv

* LN @ 8 & & 0 8 0 a8 0 s 0 L L - L]
- -un LD eaNMN LrX0C e o5 X
= o> xS o€ QLT S COw= e - -
™ NN [o T Raaaata sl ol ] LA AR PR

-
-
|5
-

-~ v -

“~ = z

- - [70]

- Lt b
~  d o
- [ -
=1 o ~
- [&] ~
= -t 2~

LY |70

Ll -l ”~
= (=L =
[+ s ] .
— N e ~

~ o ~Ce ~

(] < | abd —

-~ > o

z - . Y

L% L= =
~ - L & [ - -
o™~ - ~ N - -2
[~ < O~ ol o \d
o © ~Z Ld "o
- - [aal’] W ™ ™M O N
Do £ | it R¥FIX¥ I ¢ ~E
-l had =QUAAUDUL U = OO
W 1 EwIZZNRLVVITL — +U)
[l 2% [ NUNNN++++ + = O
- - — N - D .-
ax = - 4 K et ) o vt ot TN e ot ¢ e
E 3 3= - el Dl ae DT N
-2 Z W~ AN R R MY e B e
-l N - —m (N T et (NN (N E (e TN
ol - [T ] ool B N Ao lae Lot AW B B9 B
N e I -z w [UIST NP ] Al [ S [ W g
ZUQ E=~DZ N Z bl OUWVNULZN LKLY
OO DU s B WD USRS LR tHAONBAN

e C=mZ Al U + abOVOAAmmD oS
G 2 P Z Lot P et Ll o 5 ¢ Semomot(N g e s (VOO
CuiDNAELLUALY ¢ +8# P 0T NLWle"D "L X L

AwRINHHNHNIUZTEZELDDV DL T VLR

(5. [aal



s % & b 8 008 h
PO eI NP
NNV ONN NN
NN ER P R e e e

- - [ag]
x b 4

o o [=]
v Vi -
L] * o
- ~ (4
- L)

- [P 3 ~
L e las B -l
(o F & £, ] *
e L -]
NVI- EB
WVl b DO
HAWSE T

i O D) 2
LA L1 LS T To- 400

-

-

— ~

> o

> ™ -

- N x

W b | -~

x v L -

.- 2 w) L]

~ @ - o

o - - 2] L]

>~ - } 4

- o [+¢]

£ o IS -

® N [~} -

T - ~

~O L .

oI ~ w

[ Yo T4 (&) -t

IR =~ I

N~ - -

oD &£L e -

T ks H

~TON -

O~ T3} o} (L]

o =D g z

o [ & BN -
~ DO Lain =
=t oW oL -t
[- s [ £ & u
Qo #= s = -0 ' ) ~
(=] X Yo ~0 L] o
Z LG [ S o= “~ . -]
(N~ @ [=] ~ -
DUOD- O =0 o . ~ =
ZE«ODD O DOfE=- | (%] ™ -~

-e Ay w &X w ™ ~, - ~
Umay O ~X ~ ~ [ ] -
oW e o ' = z = <
wOh(N = s Dy [=} @ w vy L
Bt P~ P~ -y [ ] - - A -
VDS & QAQLDU = - o] o %] )
DO~ =D - X - - -l -
X SO (o= oaf L8] »* » » w
el ¥l T 4 L ¥7..T..] [ ”~ ~n e~ [ ]
Vo NG A » - - [ o) [ -
VMol & =y oX = a WO W =
EUCQ ~xO - -l FTALW EOLQOEXUW -
KAt~ OE ME DEE DUBOUE O
e *=0OV- KLl =R UrreUsre e+ w0

~AD wd =@ s~ O~z mmEZQ~~D™ )
WO RMNAD -~ DZ vt wfmFoon sfuFoafE X

DO O
e NN e
MO INOw KX = C wNEwENZ Y DX DNX
P EZ s@ae sl =N "L lZ Az
QO VO W @ «=VUDOAl i PmnERam-iOn
EIJiNdDII T IWNZDE L ~TZANOZTNVE~ 22

SLUZWW WOV ~EU I
L 1- 11 4 [- 4% -

C-20

ROUTINE FLMASS(NS,M)

DATA FOR THE BUILDING

G
c

NE READS FLOOR WEIGHT
ASS, AND ADDS IT TC THE FRAMING MASS (IF AN§) FOR EACH

SCHEN
SCHEN

FRT(I),DRFTY(I)

T(I)/306,4

EQOZN N X2
WO waO N X
Hed EQUQOE w~D

- s a0
c oo
o ooTCT
T wTOHON
-
(=]
~

— -

a ©

Qe ~

. -

T z

- D

- -

. -~

z o

- ™~

= bl

Q -

- O

> -

o~

» OO

x ™mCc

- ety

~ X~

= 0,

Y-

n Q=+« ~

P e

V) o W

& - X

™~ e Tt

AL e

fa b d o] TN 3

WEo = O

Er~ WV

TZTOD O s &
o D e ow Sl
[Ty BN W]
p10 07 LUl Rt 4
Qx ~
[« AV T [ Tag (o]

IO A AKX OO XqL ~
WO WOWOOwLZO-LWoHDO
XX UKCXLoOXxLuOocxoxnn

vi

v N o
o NoO -
o o

[ &

™~



. LI I I I I I S N ] ® s 80 080 LR I R R S N A N ) .« s * v

. . L] L) . * .
k-4 - -t L T O~=NENOFRDIIN TNIEDOI=NME O DDPDNSTOO~T O -y o o
- -~ WD ”m M e TIeTIn NMODODNNINOLLL O OO~~~ LT X @ X - 4
v Vo N [T R o tinhnal el ol ol ood ot o B ol ool ol ol ot ol o ot ot S I ol o Y T T ot o o r~r-r ~r-r- -~
-
e
-
~ =]
- -
b a.
[ag ] -
- =
~ ad
L] z
L L
N <
- -
- x
] [ 9
[=) -
=z = ~ |2}
~ - < -3
-~ x - O
~ - - il o w
- - L) C 0w [+ &
- -~ [+ W ~~ - <o [«%
vi - e © W1 W0 - » ¢l =]
-~ @ =~ -~ - X ~ o
o [E m s o - - -
[+% - O Qe s O - 's] ' o Q ~
- [ & ] = - ~Z4 - - [ o~ - - —
[+ 1] [P o) . oy =] o L 4 - - ot
~ . > 0 i WD mE ~ND = - =) «~ 2 - ax
o 0 T 1-1%] -~ [ N [T} - D 2 a>s
- - [#1° Tw] [T AN = T o L Y w ] ) [ T 2 - w
Lok - x . Oeialeit [a)] £ ~oa B - D PEIE Y S L R N S -
o ~ - O FraFEo o Q M emO - o oX x o - Eemx W »
» - - V) & = - LIRS N.% 4 » - ay -~ o X e - e v
-~ b Lo Ll Rad Z oOX«O.> (=T = e Q - o OW) [ « = ¢ "3 * ZT X
20 [ ol [« 4 L= F 4 - O W z [ o Bd [ Z~ s~ I Naz ON~wI OUH~—¥F - QT
- E~ RW-ND K = e ~N [ 1 ] o~ SO0y e i, & W DDk U2 e~TE
= T T Q 9 *aox had Q o W e w WO O 1) Vi ) X X A
a - ~l UE D LIRS A d=1F] - OO~ Qed = xx:a ea=UH VIKORX LI " = -
-z W > AL - =S sl - Lol Zz = K OX 0 Qe o - LI Wl Moo=
Lo od N A~ E OECX DO = N =O~ - - O RO~ Al N WY DV O ~ X %
x b Al 3 a3 = e L M~ sDe-o —— O e D et N ELULr~ @O = xx xx -2
X o ad DL O [ A ke L SR WL g Y= 0 st LA 7 1% W wo WA D LOAD-uDaadne wmn
WOZZ ZACOULLNX Dl s - A KO A E *nx ik M=l HIATTIEN X WM=DOWN=-=DOoV " »
i) & s DEDw « O ED =IO w ON = | hand x O o« «u - o« =~ ~nec no
ViDwtet HE = D= E .l COANOO & J{ s R e SONGEIXH T € D - <~ E - Rl ]
O N OO B a L Sem 0 ST e ol e =0 U VU e Ex ~E @xIH
IV NLTwE FEAE DZwalktwnl OCOH -=wd ~ F [T°F 4 e e ) el L 00 el [0 e Sl ™ - 3=l ]- =]
E 4 ~ e WM K O KJOH N~ raxQ m=E & E ZOXCULUIrAL ke DXIVQ ooVl
SV AHIEEAD o W DN et 2 LR o]
b 151 (W TV T A | Y- o) . D e b IR
A QO ZTZAXOxOCIZTO W OO0l iz ln - O
VMUSOESURLILLXEY =X QO<SIDOD P oot e D
-l
L] - @® O o - [ 1ag] - e ~n [--1. ) =
< o ~ ™~ -
€L o

C-21



LI TR I N ) LR I B A I Y B R R R R A N N A B R R B I B I I B IR Y I I B O IR B S S B R R R I

NN~ PO=NMTNO-OTNORTROmNM
TR OO COODCCLOO memmem e (NNONN
Lol il o et mad il 2l ol OO DXTTIORTPORDEXDODID

CRO=NMOHOEDI PO =NASNOC =N SN O DN TN
NN MMM RIS PNNNDNNNNNDNN D OLC DO
PPV TIOXRVCXEOTT®XTOITEOOCDXTIOTX DX

-
k4
-
-
Ao
[\
-*
~
St
—
8
[+
-
» ™~
-
~ -~ D <
- x> = -
~ 7+ - -
[ 9 - 4 ] =]
-8 -9 ~— O ¢
(= o
-~ - ~— ~
x - - -~ -~
- - m o™ a © ~
- x ~ ~— [» B > [ »
- - - (] [ag] U e o~ -
4] [ - -’ N O O - 1] [+ ] ~ "
e & - (9 o bt =~ < <% o~
- L] - w¥ -9 ] - Q ~ » =
L odaal=] x =~ O O AL ol
[l ] xx 0 ’ | Q o~ v v o [~ A L
- - Q = m -
ZIZE~ D = T~ ® w9 o G -~ - MNE x ™~
L L wE X " oz ] - b~ O ~
e S R IO e & Lata¥aY I LIRS -~ ~ [L.] ~ AN~ * »
klkkln‘o SI.A‘K!I Lo e~ - (=} o *— - ! O xE -
- =y L~ - o LI - [} ik O X - (2]
SD...IGSI\. IA’..VA v~ = o= OH x= ? il v xz WV Vew X
] - O SEE o~ D o - [andanl al oixi s @ - DR~ E - L
= MO X TN - e M A D OO - -~ - X s} o LA ]
H 20020 TETET ZT W ey (o x® LIV *ONe -4
[ 1=1=1 ] -~ At W R D8 ¢ BIEE N L Y- B » [ Y ] z Oon
NG e ~InN- VO « 4AnNKEhl® @ W fal [ ERemk DO HMEMNELL™S™ W
g et S o wly) e e wt D Z e e L S  al Ll B (o T Y -
- la - =HOIHRHNOY % W e e ") = M e+ EEXEUVHNZxXx XVEX
=g l= =] ROOwEZ - +] | Ol N DAV b WO X wwm - I ol
[=1- ¥ =T=1d =) =T} 1 B alel -ATSISSRDEF S EXES KISITI.GK lEel EFNLO WNOMD
N et~ [ 4 —C— - - - i N -
= NNNRS 2 =N KXLN ltl xuH N
Crtrrd D | 9% et Do - o v [ % o x C
(3 1L % T & 1. 4=] ot pt (a) Q3 la) 3 3 rerlfe 0 2C =t 3 e U O EXEOD
- o~ Ll 2 o "~ ® OO e o~ D - n
bal - et o=t \D - - e NN ~ [a ] ™~ ~

-

C-22



& B 28 s P E N PP ST e
LT SeNTTNLADIC
P AN T N o N e at at o o ot -
TIXIDFTIXZXITHTELX

. 8 »

EE

M O X T e
wHO EXDOCF
DE ORX X

(=}
-
o~
"]
= [=]
n W +* B
=
® ™ a o
X L 4 - A4S
x [w Y7, ~a
- [ ] - D~
»* +*n ~t -
w - Exx 1
w [ ST 1 - = ulf Xz
- rE~TITD O
+ - i e
~ e 3 D WO L)
e Qediem W = ~N =
-~ e x = NEIN U
ANNLB XS NN botndid z
* - oo W ~N KO+ I ~
XTXWUWY 3 WO ™~ axx [
T "N dal) i =D
HHHHHUN H THxx b ] -2
x Wt wwD St g
XUVIG e ODFOAT B0 vnlt.;Km-.
KN Xe
- QO
[-F 4T )
r.) ~ -]
™~ ~ [ ]

-~
-t
-
I
St
*
[=]
[
il
(&)
[- 4
-
(=1 -
(=]
™ Ll
-
Q 75}
by 154
=] x o~
© L] [
~m -t - 4
- o Ll ”~ — -l -
o o~ x =z v - Q0
» o~ [=] @ W - -
| (= - e - O - X
(4] [ " - 20 ' x z D
. Q el L [~ ~—pe = -t
"~ o ZT—UH ~ -~ 3 a ..o
i 2 3~ - O LN A~ -
Py ~ Al il 3 o i -~ ==
@ N o - s e [l - 4= -~ - (811 ] [=)
* D =a Yl e X DITIDG O o - . ajr~v) -
® W HDO-wD wwwD U 20 - ) g (&)
OO 2 Zlad sl VIO 2 - O ) W < (S 2t
0 oAt NO Ll alal WWE 1 2wEE h T~ ~x
onN e B~ -~z ES «O X O EEZLX & o) vt oo
- Edt-lal 1 T e e el ) OO e & Semi -
o O J~w-D O HE U HHSN—D ot WN= OH—
Qo Uil s Ukt JZ Ddrt DVIIZITE DVl g
x> Q W @ e OT S <9 e
D XIONCSOoDMDI ZoOMM N e N
wHODE X w WwZROOXD X~
WWZoWOROWOZ20RZDMDDOD~LOD«
HEONIGAO-LOUXEHOQQOVX DO
bt =< o e~
=4 o o0
™ ™~ o

C-23

. « .0 [N
~ OO MmN
- OO nnn
-« Wwow wwovw



4 =z
fal 3]
e X
L J C..-.'C.. » . * 2 0 e 8 4 b L B - LI B . 8 a 2 4 @ L B L ]
o~ O™ SN I~ AO=NME D@ O—=0NMY O O AL <L [=2 1] * O~ (=L L5 23l
Fellol NEOOL OO0 © O~ereemes APt OOenD oA x N g Jaataalas) LA A 3 - e N
L 2 WP I ¢ CCTEES VP EYRTTTT TET N M en Laalaalagl ~M ey mmr e
Lol
-
i
'
vi
z
-
[=)
)
x
=]
[
[}
-
s
o
A
[ ]
-
——t
[}
~
L.
-
Ad
- w
[l ]
=@ -
xr -
= @
~E L4
["s1a ] -
- v
-4 4 4
- x o
m L bt *
- 2 wnnuoo ~
- O Z@r- =~ -~ = ]
-0 - - w2 0. o w x
" - - XK N «~OxX xon =] - 4 »
=~ 2 D ZCre-u -~ ~ O v ™~
xOx ol 2} 0N Oy L I ) [~ "
< =D we o~ =4 Zzow Nk« o D v » 4
[& 1) -] [ 2k [<he ] (=) WE s LA r 3 -~ 0w
- Lontaniad 27 [T =) - - - [ ™ ] MO Q > A~ e - vy
~0 QOO x > O et —~ [l EVT o= Oz O - I - - +x &
- s o 1) Zr~) ot [ o] [=]- 1y 1] z - . < N e x x
) OooQ [ Lol ] - - DX e AN Y B Wk e DAY .
L) e L W DU - = R atmt 4] - O} < 4OV VARw W) DI T~UN ++VjON
- DX X W - L HXIwEZE TM-IEX RWECNKN &« X ox TZTZTW =& AR NNTZMN
L L B TS L N 7 - | TZox . e a DD ae =300 EBEWNEZ 4 w Dl o &l @ *n a0V @ + D
b ¢ 04D wWllis O ws T [l B Ll o it £ 271 ~ QLo W WDL> Qewm~ O RRE TS ET~D
Il X=E ok HNDD | ) H HO NEHNANANCH—ENN e = a) *Z RWHEATD = NN sX—-WEDESLHN
DE DoOwr,rMmAaAZIZET DNkl e DO ) X DDAAE Dkl = Qb =3 & B =0 M I NN )
W s ONWMINTD MmO OxXJdl O+ OF [ L] (= VO OO a0 x = -~ WA 2t Y BT
BNl o0 WD AOZNeN D= T ™M N oD ZWION W D Urteiw € IGNUG L w=NZATE
XK e e ZZONEOH B X9 7 = DTN > D) o = E HEXmZ W
2ok OOWZODtOwmD=Do=0I3Dw D000 whZOZLO0 T Lk OO« v QOWOVNLE-IADLOO
DI X VLUV WA QA=ODANXEOOVIOONCANIDIZRWM-EOZ ™ UMY =O0uw W OO0HDLQEVNDEZ~OO
- - N Loy ] ~”m - - D
- ™~ N
LU o (#1019

C-24



LU N I I IR )

O~ P =Nt L

NS LLELLDL

WYY Y O O T R

(I,K)*DS
} GC10 21

ww

= S(AB)T * S(AA)=1 * 5{AB)

s(es)

S(BB)* =z

Q=M
et e et
mmmmm
Ll
[’
a
[
/]
-
—
¥
-
-
-
-
w
L2} » %2 ]
a =
» - -
~ - )
o T o~
@ - -3
-4 bd =
ta LN-8
-Xx —E
& a iz L} zTZ -lat
o b= ™~y A
Qg - ~ omw ~ B
ZZ N TS e T N~
«~e A =« @ - &H «€
- Z W% o N 2 W~
Laleinly] ~ e W NN LI 3]
+ MMM v Q@M em~0
NZZZONTEV #H ZTT0OIIxXTIVLD
A BN ex sl B o NulD
EMTIO XS  =TDO e
"nn e ) ~ L Anied A el
_-ZONLNAR » L COAOVA u
Ny £ Hx= @O X IZE=mZ
TXOQWOVIW~ w QODWOVWwD
ZzOlhOOQFRWY N COFRQQRNL
Lol L -t D vt
(e} [ -2 e}
Lo

= SCAF)IT ¢ S(AA}=1 * S(AF)

S(FF)* = S(FF)

(S8

® & » 0 2 2 e r PP
OO D= STy D
- TEEIT DXL
[aataatasTaat sl Faalasloaloolas]

S(K,1)*0S
TEmMb
€16 111

o 1o

HHNCH— R
—IH XD KA -
_T
WOLAMN A -
- N B g
SOWO VIl wle
QOO

~

S i
< b

P e st i e . . .« ()
AFOeNMT L8 De M Lo~ LD
TXOPITIRTNTIT  ebtomt o= smemem
MMM MAMTMMmAaNY g W 999 OO

~~
e
L3
—
v
Q
~
-
”~~
9
*
N
w
[=] -
z <
L -
z
(el -
" ™ b 3
L w -~
L3 b X~ -
' > 8 Do z - O
o S W7 ™~ a ™~
- @~ @ > -
[ =~ ZMN0 = - o
[ DN oD s N = -
NNZLTNED W=t R
® DUSLZENSNE ZW U
~ P T e WL~ DO oy s
T s wnrm2ZwT =T . ZxZ
@ =) o U ~RHNO - O
- W HNHD N =D D | Al
LI e Lt - ] -~z A ZZTET Dl
MTECOTDZEMNNTD ==X DOZ
bl OO0 et oiom ap o W=D X sl
> 1] et HMEZZEODFE
Q OOw=DOwwDOOwDODW2Z02Zm
¥ OAouuQLVIVLACUOLUG W=D
- (=1 N Qe
- -t o=
-
-
LR



.o - ow
<+ ~m Lndaid
x® @ ® D .
P« NP - D

681,

OINTS DEFINED ON THE

WO s
ZEZTIO® O -
R sl

- 2 AEOun
Exk DZW
VDO M Curt s
73] 4 qTE O

) O I
= % OZ -
OGN WZx - v

(T1.GE,TC(1))) GO TO 15
65X,'TB : 'El12.4)
)

1710510.2)
(A{J,K),KzLTCOL,RTICUL)

(NDAMP ,EMU,ZETA)

u-.vqgénu¢£2

MUM=_ TASEMUMESZ
ZETA=ZETAM

ETA=2.4ZETA
<AND,

X%,
10+
ES

Pt Wi QD)
EMUMNMZWE - OX
HOOOW W mria  ~(J

OO0 D~
10 ek L) el (et ot ot -~ oag
Zaxia LDEia e
i > DR OO wN
= = 0JI2R © s~
DWSIXWOO O s+ n HObL = M
O Cui> wial P Dudrt D s

AR W~

P
E
?
M

-~ - D

o ~
Ny~
e aw Dee
] 21 —2N ) -0 ..
oo ¢} =T IOO
wsem 0 VN ) D () D
OO JvN 0D sl 8
O0re s NZQeM#OD
] =S NO o L > IL
Lt 22l R IR L+ & £ 0 40 ]
HNX~D DEwEXXH -~
- l=E N e [ Wl Wealal 3 W
oo =t [, el L0 o )b U, i U)) 0t 0t

o O M
o N NOy
*

-
x
~~ r }
ot o= O, ”~
LS = ™ Q "l e
o
o
-

.N) RTCOL2N
1) x=0,001

-
+*
[ANT) -~
v
=

- 2 met (D
-t S W S

T(1)) 1I=T(1)
E
B=.6314TB)4T1/,2
F
F
v
T

{.s500
LE.TCK))

e v e 3TN [l AT 9
el O 8 &+ # sNDXE
[ h 2 Ladt ol vy 2 OO HNEaE
MLONLIIXO+WE ONHEJOX
EO-PEQQwmEMED XCX<-—ZD 2 WU sl 2Dl v =
aa =X W= QOO OO0 NOAMRNUEORE ' Ew ™ Eioke-=DH
OAMQXOFHLOXXWZDKE WikkED ZNLZEER Whia=-DLO RN Fin ¥ >
ZO0FAIEHODREZWVINRN=ILV) N0 Vi oI 00 et ot e 0O 580 s O e G i DI TD

[ o TXZTLLOAL.I - oun
< = e VIO 0. - ]
.

ROUTINE SPECIR(T1,EMU,T,F,BETA,ASR,VSR,SV,SVF,SVD,LC)
MODIFY SPECTRAL VELOCITY FOR ELASTIC STRUCTURAL AMPLIFICATION

601

C
c

VOLULLLULOL (%

C-26



MODIFY SPECTRAL VELOCITY FOR DUCTILITY

z Tz RZZ
al o W iadiad
= I XxIx
v W LU
1] v, wnwe
L]
] -~
ad o ~xE
wl -2
~ - -3 = (710
[ . -~ w ity
9 =0 - L8 x xz
[=] ZuL »~m - =
- D A Ow z * 4 |l nd
o Z =L M - QW
Qo - R e L. 8 a =
x 2 oA =0 D0 mo
z Z X Wa R~ = [
- -OAXZ0 O~ L. (/7] <]
o caOwv -2 ) a E 3
&x - EW ~en (o] Ly
[+ 9 —Odde ) O v x Ak
) =X ACDOVIX M -
z DX D z &l - 4. 4
~ Zuwl = el | W=
o L Vo A5-TE RS- 1. 4 (==} o
- TO=EZD &l (=% [ |
- =D = -9 x [ 303
w S DA O~ [m] [at
- ST X e v L@ (=T
e LT ~N &
- vl LTon O = s Q - -
[l 2032 & ~C 2 =] ~
- Cawowia - [+ 4 << & FH -
@ anN Q. Ow = -
v Uiraaid> O0 ™~ -~ a3 3 &£
> WX DMt iyl ja =D
- Ao i W - w (=] v | Bl
a e =] t* 4 (1Y) ) -
73] VLU W —~x x - A o x Z -
LS el I O - = O Qo Q=W
- L L L - - L&) [ e O
oD a a0 -0 w [l ]
| & - ZIwrlini O b= | o] ~ T -k =t i}
) o MMU=ITO M~ . =] oo - 4=}
xo ~ O = Fh wo Q | S g A a2
(7217 o B T om . - o= N =0
-~ - RZ=IaF ot x = Al wee Ut
~— o Tai =D~ x X o0 oOwe 2=
- o S et -~ HEZZHr O ™ [ 2] [~ 1 - X=1"
. o~ X T 1% FA DY O ad A OO W O
< - - ] wo 2DD0 wo -3 [ B e DX
-] W - Wx +Q X UM~ [- S & W EXOZ
~ o [ Yt z B T X — - o e -2 = DwD
~ — [ 2T i) - D> DUl e = O G QU == 2
[ 4 L & 4 v AZXDZD O ww i vy X x xo [l
v w [T X 3o (=L TV T - « OO BEE I«
- D o - W Uapn Ol e - - L) [~ ¥ j=F & 4
-~ i x WUOW R =M™Mes , »x s = T i e E D -~
EEDr Il ad ) b XL D awdD & O Ow [~} O, =N el ”
VIWENIDT vt (] WDV Z ta)p= E = QN e x o~ —~— * s NKE »
I EE Kb 4 Eel erm o owmmAND W b D o e -DEE OOr|uQ @
S ally v D [ OB T OmOOmO e~ ¢ > O OO0 WWOE XL W
MOV IO st X O - 4 L) w0 OOMPEEr-Xw N ND [=2] oC . n w &
WO DO W WO Ll DL O e D =) 4 LI - -] oute = L e IO e
NNt INW O o=t ™ =D - ORDRDEA K wwsFe P = -~ 3 =Ny e EEDwind 10w
*HaL em o > Zax»ZFE 2 0 U0 Qe dad O E BV E e OO o W M TRl MmO W o
OOt MU A= DNQ AUDmOnE O DN D a O WD » 2 wisE #vdQ@~O0uao0Dan <
WENEHHEEAUE TN ND @ 2L~ I SBERME e 2 DEX-AOIXITINZIFEQOENIOX
N ed whd A3 ZTaoE0S NnHEXE - « AL ot X w 1) MELDHOMXXY w4 X X ¥
AL LW > Ol 200> > W22 oz (a2 WO Sow WO OURMO00 Wa&D = alld
U= MUDURNEWW NaLUKT o EURLWNOSE O ﬂHILRRFFFSIIHFv ) (il
- o -t -y -y o Lol
(=] Q (=] o T O V)T -y o o W 11!2 Lt ™~
3] Lagd - n | ad ad l ol ek =4 o & L et 4 [~4
- - - - ~ W wﬁﬂ - (=4
o

LoOVLLLLLL

C
C
c

c-27

LU



SCHEN

RY DRIFT TC Y1ELD BY STORY (IN/IN)',//,

N)

TY(I), 1=}
? iNTErsTh

CORFTY(I},I=1,N)
P,EMU,RETA)
efa '

* O OwhOda w
LAl Aed o hed nda L~}
o la) o (Al Ak et )

on o

-
o
-
-
fou)
>
S -
- ™~
L =] d
- = €O
w) vl L
- - -
> ke -
72 > |13
- L/]
x - -~
72] & £
> L3 =
- - al
@x -~ [ ¥
(759 - - 4
L - w
- g (=%
< - - —
[ = S
-l ~ v L]
- @ ' - -4
- L -1 Tx ™
- ~Lhw U XEa O
X~ -y » - X
- —f— - -
N ) b e =x O
- L3 4 -2k~ - —
H L X HEN e LA |
o Ll Tw™m e W
oxE =t Qe ™M Ll B ™ |
™ .-e MNOHI # R
O "3 I N O -
=m - St o TN ) Y e (VY Lt B .
. O - o QORUINEE® NE w=mmx
- C ezZ~AZ e NN #DEFCHREU
L =111 L-I A B LN et ) S0t =D O DO
e s QIwEHtOOOMIXELMQRIDERmNN SN
MO DWW EHIN ¢ e sl DDODTR N NALDD KW
VOOZwOmm +HOOCINWVIANIIN QIR i U3
X Melal o AL MUK WAHHR & ~ *ND=lma
QOHIFEXH QM EZT X O XD NN NM D T e B e~ ol
€ ~HE=Xerod= Nl ~—wZray) H EXE XXXl ~—EE
WO O 4 XO QA OROODDO 0D g X XX — =D
XL FLBamMBUBZZ - =UR ~OFONLNANNNERUUL>CTE X .
[=] [ L] [y 1 -3
o~ o
o

s W
oL O

L=

C-28

COMPUTE MODAL RESPUNSE

C

UML,SUM2,SUM3,FE(J,T+12),LE(J,1418)

-~
~—
-
=
- -
- et —~
- -
= — -
- N - -
w o > ~— [
~ B - -0
- - L [ B -Lasl”s)
o (=] - M e
[ ] = %O~
2 o~ ) i
L XX - -
~ - PO v |l ™ o
- X wuwy m & A=
-~ B lacad B, [=
- O W s
- ' W - - =t o
[~ I NEDDMO ™m N -y
- . A UINRLY A X O~
o o~ ag~ = D 2D =M
ZErZTZ E S~~~ A N R OX
S as e FZTF-O N B HE=OD
wtedSvoufn s )X S S 8 o~ o AT L)

BUHAUE NA=DwOLIDE @=L D
Pt ™ et O © 7 A 0 0D It 22 A (D DD bt it ot it g O o e

- Ol EZHN el v ad S ATy
L BT T BT e S T T Tt T ke Yol T S )

2 wi NXXIwwXwiwihwil— ~DZ
COwDDOX I D lan vt fal it fad bt ) o & = O
QO WG 10 57300 U] et bt U bt bl [l Lad et ) 3= 2 () O

r~ -
™

o



g COMPUTE TOTAL RESPCNSE

[&]

Z
o
L] ~
- U
&
o o
[™M] 2
- -t
w (=]
w »d
o [l
- =
4]
o
o ~
9 L)
~
- -
- o~
- - -t .
= B - =}
- - - -
- v = - -
“ o™~ e [ =] [=3
[ =T 4 o > -
- B - - a
i = - -y ~
> O s - -
- - » -t
Lol -y - Taas
- [ - (3}
] [ &) g -
[ Y] - -
- - ™% ~ ~
~ ~ [’ 9 ~ ot
- [7,) i) ~— [N L]
- - ] - N
&l (] [ Bt = o
V)l - > bl X4 g
[ - Z ] L [ ] —a
[=] —~—— o Ias et e O -~
| &) NN ~NoD [+ 7 el - Lo EHWY -~ bt = 1 s
= N - Wemtt [CHaY 1ol ~ © (=T = W+ -
* » e + 4 @) e - o oAb i - o
- -~ W~ b Lo Lo BN ) [ A - [ d Lanlaal- "IN W] .- w
-— - AN - LU —tif - e~ " — - ~ (5]
[=} ot ["- LT T P ——r—t - - e o~ - Nt vt D ot e o
™ [ &) * e =iivem vt ) - - w » LD o~ * - -
- -t~ hrle Lr T WEF Y Wt =2 2 we @ Y I - ~
L N ] ~ e aDND3 Wil ™~ Q L ™~ L] LD - LD -2
Qe i e d §0 L 0D St [ o x i D= P ? et Y b et ) -
~ A A [ T IDINS  R - ST 1707, B L DT - b S ] Ol ™ L
ot R T I T e gy ZEDTE@we SNM /Mo W) WwWE SO T P hE NU™Z £ -
L A I sl Xy = "M AT —EE P~ o * Nt 3 SO v D e ~i
Qe wrlzlia v e PO v e FrOwD P Ll - DN QHOD Lahd
-Raillmon NN BNRo N HeAEt NP e WO e HAWOoCWwWNt W~kH -~
ot Hixi H HP= TIAEXL Hwl iy e DEXTEN LN H W~ M e O Delal me i e St e 18
L o Lalal ] ® 68 Tl e o 0 DODAH MDD D . - P B OE O OwaE [l =] LI
- ANY HMOOONNNNT~ 1Ny «wOODNUVNTANOZ wEE QO O+ O WONREZwWOmmwDOOOO™
O™ st «a S ONHHENNEHR S caOMRHNMARH = PO Z2 OZwe NVl == FE D0 N ON
[ ot N 1 Pt 7t e C T 7t TN 0 N’ g gt ot ot £ VYt ot N ) g o ot g ot ) I e N R ) et I O eI N Z G o B et o
bt 2t EEZT EAXE =l wrw EXEE EXE i EwmI N = 2 Do BV et =
O0WLWWCODDI0DDOWa WREOIIDO0IIDMA WEOXO OxxD D ZOXXOrOmimalle O =D
VAROWUUCANNNANVNLLO LS VLNOVVVNLDNOWNNURLs + OWEL 0L WAL LAOO~OO=I>EO>
-t g v B x
L] - 0 (i - O o~ - O e O (= -] o
- - ™~ o~ ~n ™ ™~ me o oo U o~ -
- - . - - -t Lol o ] &N - 0 ~N
LOw

C-29



-
»
. o
- - F
- X al
X « =
= wial
b AN A e
- w2 a
= o -
o 2= n) [ 5] -
- ] [72] -
™~ - ~
. vt 00 -
£ Ll = -
9 o - - (=)
- -« m - -
- ® PR
| pd=1 - [ ¥} 7]
L] [SI o )
2 < X = e — i
[ & o~ AT N w
F3 - Nl = W@ o
[ [« - 1 [ B Y =Y Qo
= x 2] SO~ & N -~
- L o Salla)™w o [
— o ~ O D> e W ale
= (K7 MOlse = e~ E -~
& a o = Wt o~ LY 70 ]
z -~ X N O am -5 '
= - - « % Doa - p Y
o o = . - sNE - Dx 11354
i~ Ll U w b =) e 2w O
[ [ =z o e O &~~~ O
E ] - -~ Q ~ NEIEL » DN Xa
ot e | = . - ez w ™M D =~ o
bt~ - z () Wy > ¢ OX- JaX
~ - - [d w v X P AD v e XN Ze AU
) =0 5] ial * [ NSO - e Ou =
- -~ fn ) =2 LA =2 Ea=w=Ul h X T
- o w [ < =] - - [¥) » ey Xl « O e X
- Led o0 - Y m o - -~ el DA™ e~ Qe
' - ov o e © » = - -4 ~ e S, V) e ) @ VILE & i)
w >~ = (=R ] ¥ he 1o ] wa—a s U D )
(2] * ~ry - - T o - -~ WREQ™Y D Umide oo
» ~—E S W OD N [*) 3 (oL WNOOUO &V Axikh U
~ - ~ DrHE e W 2 = L] L% -~ R TN B L e D) s R s
-2 ek 2] - B x & dal z w wes o ER « W W W U™ Du™m
- j- WA - jaiw K W O™ W (7] e 2 B D20~ 2 & . I v Wl
L Ve =t =] W O O wUd m o -~ Vit e e WD 3 W N E o @
- E=HuE ZE e X 0L = w Loy @ N -~ AN e A e wOI( e
w3 L=l pee] - Dk ¢ wd b s O - T+ P! A= TE D AZO [ Sl el TN T[T
+ - ) —eZLWAXTO > O . [- 1 b1 Tere+ ODw O & wmOe KD il ot iy -
~ L R dtrd R NDOCOUHAL 22 ® 0 - gyl MMer i Dot 8 0D v O NU DW=
— MEEFOL ME o= U v O Ol O B COEEWHNH N O v o el Ut
st TOEmD ¢ DELEDEY O WDUNT & mOO 4 e D0~ LiwEOW-bD st WD X i
EOOOUMO PO D ik i O~ WMxTLx X Q WOOMUNEMNM=E = & D0 O o O I~ O
HUHAR IO~ DH N &l X Ot = =XOHNH HN= s RMOZHeAUCADEIZIAA4LOWSCUOR
ettt IR et U Ermgd O A b VZEH=NTNE i M i EX RH>XX =X
—-EE LZXD TEX EDOOL~E et b e wEXE EEZTww—TNe W - &S ¥V XX Wik
wODOTDIOEQODODEEDhan WaOed H CD220030WRLHAXDX LD o0 o0 =
EUNONANLDOUVSHLELMDUE i+ meiml) FZ SHOONINGUVLLNLELEDD-EL= == s > > b= - &
w e L XX 3 LY R -n
o = o - 0O [a) Q - X - - oo -y me wy
L} ~ ® @® Om [ 3 - e O ["¢] mo (-1} oo (-]
- -t - - w0 U -] 0O -1+ 0
wov (S 15.9;

C-30



-
-
-~ v
(=3
~ - -t
[ o -
x (=] w
R
- s A o
w O z
o 3 [=] nd
e -
== D - L4
E - o
-~ Fay] 2
Hx -
O =z X
e L - Ll
Q= O - o~
-~n =}
- ~ w QO
=D W - [
- 2 ™ v)
az O = o
- . z L
Qe W —
-~ oc o -~ -
M= " — @
x S o o c
- O P x » =
.-w H [=} 4 v W ]
al e~ - &
-, = ~ e w L] x
LY. ¢ = O~ ~~ [ )
WL W mOo x ™~ Py
atf) Z -t al
W WO ™~
Z o T W - @
L i XX a =z o
NY 2 Q2 z P
<> WM - E  wm ~Oh
T e [ e~ «N O v
ZV: =k OC - o - x ]
-E DE e O X J0 (8
VO ) e X K e e [4
I Sl - D « v 0 w
L 0O aleeSs . A0 = ) - L3
- el MM e NOw
- | 2 *] W -~ e Ot~z O]
[ Vis WE OMN~AN 8™ ] e v o
-y U D roeg -~ O w aoin = =2
2O Gl ) e XTOw WO E OXE o [V N ]
» wlal L W OwZr~IT al W Ol - )
Wl o=t omt L) - D O s X b QUL He W
—SHHH X D whkow 0 ™ & T I o
D~ E Do G WURINE MO O Qo2 + O
- 2k Ob @ U =X v E - OX
=00 w2 & D4 AdhlFXAer [ T T
z OO s BT MAPEINw- B Je2Fy B
OCOwhhz2=Z - WWZaONRL X ShesQx0OX 2
LOOWXWNE VE ECmELNed O WHOUQKOEF O
. e > x
- o xQ o x -~ o Q
- [ o (=4 Lea ~ - U
~
(8.5, 515 (W15 8] (#1515

73

[+ %

-

-

[

-

(8

>

-

(i

- -

L] -~

w ~

— ~

~ ~

s -

A fo]

s

T o

v

L -

-

i &~

= x

-~ - % 3

k8 -

= o~

= 2]

-~ [ oF 4

|73 =]

= -

2 ow

- -

[ L] 94

Lonl -

w o

- et

W |5

ad Do

o @&

- ox

o -

l o -
o - O
-y ¥ =

Lad F A
o - ] ™
=@ Lol

x - D
Q= Q-
[S- - wd LD
L7/ - 0D
~z ol nd—d
- - [=F 3T
LAY Eh had | A
(] o 0o e
O WMOQ e
we ~Ta, b
o Ml P e
e DD K )
Oox F And i al pl=1n ]
Obeiigid oI
- SEERIEIXZO
~ ] = DX
wa DOXDCOLS
LU A Ol =)

e
0w O Or~
- W Oes
~ o

C-31

COMPUTE WIND DEFLECTIONS FOR EMPERICAL MOUDFL

LOLUN

I*(I.BO2TI I+ (SUM2/SIIMT)

COHIINZ
* DT 0XT
OC vl HN
L RN Lot
- TN e N P
EE KX b
D202 DC WD
VVCVVLOLSY

v~
™~ ™~



1,N5

e wmiNZa O oo

0
TEMPZTEMP+S (I,J)¢WF(J)

o oo BHE o8 i i -

TEMP

SUM2=0.0
COMPUTE STORY DRIFT AND SHEAR

J

0O 34 Ist,NS

TEMP=(
DQ 35

COMPUTE wIND DEFLECTIONS FOR OTHER MODELS
DF(1)

STURY SHEAR',/,
(kIPS)Y', /)

(30),GHS5(30),V¥H(30),C(3)

~
-
[- 4
L3
-
~ =
-z o~ o
b x z
— > —
oz vl tn
L vt -
A - o ~
i, =t o -
Y3 ) - we '
~O~ - = = D "
- ) - i, — (&1 —
- * - x Lo x
nux - =19 = - et
- g ~ a . L 4 =18 Cd
o o g = ”m e .
S la, e L et s ? e N a
i ~1 VNoOwo v) zO -
L =) Lag T S s 1T 9 7] vt [= e N
- ) w ~ L ~ -~
O e F3 o o v o » - e
b =l Dbt » [T 9 M O W ND -
Ox ¢ DO ~=- ™~ ("% - O M & enld - -
AEOQONWOD e = L e NT ~ esm N Wl h g
iz 2 B~ D@, Q= V=mOw-m O QD 8 s F v - L3
HIEW s+ X - V17, ~-OZR - oo CLIX® et v M o M
- <

VMg O * e OOw 2 sNw

INE wIMC(SH,N5,B,MAS5,TN,CFC,CIC,0MS,VMH,FC, ISHAPE,ISITE,VF

View BDHONISOW DPe(NZaBHI NN A .
DO ARN AL Ow P A U ¢ SR~ NON ¢ On
Vi rtMZ et Z T DT ilIE OmSAZNNEENUG ¢ wZ salND e
WH 9 werpam O Do VRO it SN N =D HOOON DM

OUODOORLLUEZLEIWY »Ax=-XQLU0>UDX Wk I~OLT GARZF\APZG
" .. -
[l =d = (3 Lol o o~ gl
o -~ o0 Lol
@ £ [~1 =]
-~ e oo
M oM

C-32



CLE,LITYPE NS, ISHAPE)

v
[=]
»
~ - o~
. ~— - L Ll
[~ . [ =] -
- - (=] o < <
—~ ~ Y - [==] - - fa
’ [a] [aad LA ] W -
o » = (=T | ol o«
[ag ] - - - r T -
~ ) o ~ X [ .

~ (] -t - [~ o

= ~ 1L r < - e ~ -

- D & ] c - |G - >

[=T ~ - - (=) = Q L4 -

Ll (43 o a g - wd  pad - ~—~ v,

o o . ™~ - [ ] L o - 3
~ O - -t - v o .- = Ll - =

-* ~ [=4 - - ™ s e ~
o «a = L9 -~ o~ «o m ~ un » o -
= =+ ~ ™. - . » o~ o~ N L3 - L]

”™ o~ wd ~ [=] -t . . . ] - o . -
(=] < - I ~ "o - < - W W
oo~ . [ - -~ .~ ~ o~ ~ [ ™~ 5= o

[ =2 =] () . [ 5 N 3 ] [ ] ™~ o~ N -~ ~ - - =0 -~
-~ U | - ~ - . -~ " " » o o v L - & . el
-~ ™ < * m ® ™~ » - o [ o - -~ - -

. ™~ - ™ Lo T VY .-~ -~ o~ w - o~ - L] 1) (@]
o ~ » - - | ] * » - . * » o - o~ - - . ™
m N » »* - - o O -~ o o ol = o~ * oL ey -
LA - » a - . O - o [ ol T S WE ) [
W » [ - -» M o N [ =2 ] e -t - X & M [ 2N 2 =
O -~ o S ~ w % - -~ - N LRI S ALk hd [ 4 i
. e [-X) . P # T Owm™~ P NI = W - o ~ " - DE X O -
- N ~ (=] ¢ i MW X MM I - 0 *wnT -t 0L~ = WMy
W 0 - o ~ ~ - et DO © OO0 O W2 W« NaW T~ e RS
arY © Lag] [ ad 1 200 PO o D -3 [+ % “« #X - hataniad ] i
Q=2 O - - o Irx X -~ XD -0 Qo On « -~ D &R R L 17,) rD -—~
HaDa W - - > I > ~ ®x w) OOV O 002 ONO Id L wnZzw wIND we Qcm
o O -» VL% LN = el DAL O LG ) » Riaw Ik adanl*) - [S TR
ST N | ~ o LR 2 ] e - - W Qe e 2 A W A - vl T
D s o ™ (L] ~ELxT CE it el w g s et ) =N X wo I T ety
O @ = ~ D .- I W) . o & > D HCe AU * 0. 0. - L o0 X -
OO » fr" -~ LZZT L SNB N DO® (N OOW e e M DR e v — S’ -~
OO 0 - (g Wikl MeZANG OOV < OO Nel @X M N & T I=EO 3] ~
. LowoD O » = L L 2 X ] N % S e et D e sy & MNO - o j]. & wom
- >N ey » . ™ . IV st O a2 e . (=1 O Yo © QOwVime=UilE i Oy F e

~ N OO FO DN = e =@ XD W RNIORWORN IO 0 v ADCEONDIRR SO Qb [abed 2

v s epedal } e AT .2 W ¥ et ASROOTONI VPN P (I B T D i) X ® il ~H D 222 X

-_-O OO D e -—enN s V}Mienin 8 (NSO ™M .« ™ O « M Owwm ) NI MeAmAAZNE=Z D0
x O

HOCO st sNOMOOw N 8 smONDwmE il N N =NDOwD 0 1O Ok 90 o\ v 80 Ol H DU oot =
W AR LDitwp Mt e FHOCTERmETmm ot i € | ftotfn T T oot T Lot o OOt IO U X SN w i D00 220
M v m =M= NP0 OHN H ol N wel HWIH O <~ HNINZIJdJd-alax
AXOOH AL L HOH O EE - NLNOMIw i ONTAOEOL OO0 LI OTHI-OdDUNUCAN N INSEIONaCOZ DL
L3201 L Te T MCT T D & 1) TS FH ETE B 3ot S I AT T T T P C I IS T RO I P . R ETHIE T 4TV o1- 31 dol gt ga JOR L ISY. J0 1)~ 2
T N & ~ oo (=L ] 4] - ND e MmN MmO 0 D wn
- N - NN M M N M N @ o ™

C-33



= NU GUSTING
HIT 8Y TURNADO

(S SLELE]

'+15,5X,'"WIND DIRECTION CCGNE

4,5,6,7,8,9,10,11,12,13,14,1%,16,17,18,19,20,21,22,23

-
z
o]
~ | &
= (]
- -
L] w al
a - o
- - =]
- [l (&
- -
™ .- ]
¢ [M] Q.
& - -
- (8] b
o z w
. -
- -~ w o
o €T O Iz
- U oY am s w ial at ]
N - iz Vo = — e | - -3
» o« g ZJ &) = [ ] j4] o
» - W O = e 4 Z - z Z
=X - 4 L < ar - L4
= td a o ~ d - - -
- . W W - -~ fnd - () ()
- Uy B Ot o @ s ~ M L aad
ND X - L ot - ~ ™~ ~ "~
no X il ™~ v - izl - - - - -
N V) o O P v et ™Mo~ o [~ < ¥
v oOx O emmDO = b ~ ~ ~ ~
v Z ©D WZEAMCHTe ~ N . - - -
MO = [T™™ ECZOSOWDN ~pd D o < <o < (= om [~3 ow [ =] oo 0
LB IR T 1 ~F=TaY ] - SNt b= Bl WL [~ L= (=L < o o~ o or~ (=1 oPn
H=ON sHZD EEZ O D MN PNT N NN 26 N DN (Nw NN N 52.....
TDHHMOCARIZ DLiOipiwimmZ N O e o o s Na e & W e L -

eyl il QUU— LA wDNG OO0 oCOO0aD0 00 -CUUIOO OO0 ODOLA0D S0 -

Nt et D KA OE e e O ) O B ) QO ) G O § i ) QEEO = T ORI

i MDD ZHON XK Z ® UH HN W HiE O uR e na e KU M
UEIO(MADENUNFEORU_.UOZUABDABOABOOABOABUABDUABOABUOABOABOUIBOA
DCCDVQCCRESIIRFHF CG.GCCGCCGCCGGCCGCC LULULLLLLVLOLLLLLLLLLULOL

™~ -
L 2]

oo "mo =~ ® o~ © - MmN M e W DD ™
o © ° * o o~ - ~ o~ ~ o~ ™~ ~
- 0N

9001

C-34



2 ted tad fad la} il st AN [n) ) i) G
el - w2 [ - wd wded wd e
Uou o oLOY oo o0 oo o0
Zz2Z = ZzZZZ =2 zZ zZ ZzZF
L ¥ < 4 - oy <f ag ot gl - -
- & = oe - - % L3 L - n - -
Py g, gy —, A~y gy P—— — o~ — o~
[ 22T ) w @~ ~m ~m L T -t
[agtat o] o or- o ~r ~m @ r~re-
L L - - - - - - - - % - .
3o ¥ -1- ] [=] [aal=2 3 [~2 0] -t oy - —t -hp
e~ -3 D@ - 1] o oo D®

- - 5 & LI - - - L
SO o oM oo T p=L -1y ] oM (=132 3] SOW
OO WDO0 < i~ CODr~ =2 -1 ) Qo [=1--1- -} [-L-X -]
N DY M MNw  GD NS (N O ot [y 1)

n e L) e - . - - -] oneN

w«DO0C00 OO0 00 D000 *QOODM QDO +aDDD * +DOOWN
W-TTTTTO-T- IO b D Pl ol i S U S Dbt 0§ o) pufm o =D

or-ooa o oo Lad s Ll od N or~T @ onn O =P
™~ ~ — =t = QO - Ladal- " oD

C-35

uH an an wn _u
[ Jelelelalal §. Jo b i Jelell JolalelaP § ulalsl § iojajel {Juialel { Jalnlul§ (ol d Julo P YuYel'T =1 ¢
LOLLLLLULLLOLULSVLLULLLLDLLUTLOLLDOLUDLDVLLLLVLLULLLLDD LY

IND DIR
BE PASE

ILL THERFFQRE

CATION FOK A w
W17

2,73),ANGLE
I
N

+87,71), ANGLE
,201,73),ANGLE

o™ om [=2-] [
om o® oo =
Nw [ 1 [ o ™
Ly - L o <
605-003-008.0

d
GO TG 200

=N )
HN
<D0 CxOL 20
ULOUC Lo =D
-
-t Ne=0
o NOO
[ T ]

C
27 38 ‘9 0
ND ~NX o~ o



LJ
~ [TORE <3
~ - o
—t -
~ [ AN -
x L] ~ -
[77] [Toa] -
- . - .
~ [T 4} £ -—
- * [ [y
- [x IEN - [+ %
- - - - -
= -2 it " b
w - . 2]
x il . -
o L E » -
+ 2 . v
- - x e z
=3 - x2 . -
- ] Clz o
- - = 2 .. [+ ¥
- — = Y L ad
&) I =2 ~ e £
L ] 2w - -
- - - o e -
™y - X - &
- - [ ST . Zz
2 ] el O = P
z L [T o -~
L3 - o Yy W
[N W woX a . ia) ™
= s X fas A L] w [
L] @ O o = . 0
- ~ o o (818
- -~ -~ WX x . -
&) ~~ - x2oQ x L
- N W =W Lol -
@ ~- 0 wwv - oo
- v = Va E Lo W
v x Q . wxgo bt
Z -~ = Q & Q- ZJ -«
i y —- < a v o2 Q-
=m -~ (=] - =l L ~J
Vi - - 3 | o > .
T ~ -« -z (&) -
v V) e - @I bt ac
X - ¥ = ~ LW &xQ -rn
o~ [= - - ~Zauar - O~
-0 - v O =K T (=] hntad
xm .« - DDAl - < v =
O~ m o~ Utowe - -~ - E o~
., U2 el | ) &= . o UEax 20
O - e XA D Z0 | akadd
200 -~ -~ T ~ OO . L 34 T~
oy £ o~ - -V VI ™ Qoo - - [ 1%
o Lt G 17, TotT, ) [ F X ZU0O™ » v wh -~ . n 2
[=] BOZZwZ wm r oem al D+ M e~ )~z
m i ZMa ] el WO NN e - O s 00 O © MOON z2oa
. Hiwr ot T oot foves stk ™M W@ HGW > MM o) 6D s s | daid

QD U HOH=HHOD T = ZDIUM~ a0 ¢ e ONINNOD O~ |
T PEw = FZ 2CW

=H O ZZE Ddurt Mt ez N Z W L e o ]

Wl O B ™ UV g D g ol e, )W CHONDH=wWE v O O
B Mt i Ot s UOmirmtinl Rddmd eI WD &Jda
O VRmX aFoDde
AZODWZOWZOUOHIDUOUIGUNDLOVLED QZOZ0ZO0ND akzhwz

MO ZHODC w HUY] e w@Z N i (L]

- N e

ﬂlCCRESRIDFDIQDFCFDFHCSDFIHF CxVAVUSUI L, DX e
- -

M W - ™ - (-] - o (=]

~ o -] I r~ "

O omn -~

C-36

INVERT THE OQRDERING UF THE GUST FACTIIR ARRAY

(S 18,5

',2X,2(F8,2,3

FR INPUT = FRESSURE CUEFFLCIENTS

o
-
=
|l
[mfa [ 1]
18] w=
- [
- i s
Rl "ol LW}

€ SO e i
At S e Pt L) et e D
Vivwaa gy~ B LR
e OE R L et NG~
A X » T
WWODX DD D Hw
XL XSO
™~

NP - N o~
QO O -

o0

o

RF wITHOUT GUST FACTOR
ULATIUNS

- S

PRESSU
ESSUKE CALC

PERCACH
Pk

[SAS L] o



1=zac1is6cn
PRESSURE CUEFFICIENT FOR BUTLCING CORNEKS PER ANSI ASH.1-1972

DD 3 I={,NS
V(1)
Ck==2,0

DETERMINE INTERNAL PRESSURE CCEFFICIENT PER ANSI AS8.1-1972

VLV VLY

'el5,7)

', F8,3,5X, "wALL CODE

BERING CUNVENTION
TH] iF WINOOwWS

ERI
RIBUTION 1

o

u
I

0

(SLE1 S8

st
o
L]
%7
[
o
L]
=2z
z0
s
=t e
(S
4 X
'™
regts]
W
Ot
o
.
@x
=
-l -l wno
-2 - o
- - )il
= = xz
(] — O Qe
- - ["s] -
- . L) -
- ~ - D wg
wOOOUN *TOOLO - T
CFPTZZT™ AT ELTET xis
el alalal » b1 -L (=T ]
O == w RS v =0
Ty o S, g = o
gy la [=]y [ &) Mnnmn -~
U-L A 4 b J ) nNewwers ™ -
- b N N (=] a5 aean & ayiad
Yot (vl PN el nind thd 2 o X
F-A A b - 4 - nNioTTT w =Ja
LS S S - L S . -
O NN X wmmInnn ) W
Veewer+rO QICVIvewwy O © Wi T«
wartirerw B DPID st B B DT w0,
m o™ . W W sXrT =
QOO0 0 O s0oOQO0D0O0 *O QoM XS
R EORHOF | R MEEOROM ) e Wa
L ] H 8 UE~ =a
OLO0OOmD=OCODOQD O DL ki«
VOLOLLZLLLOVLLOOLUDULLUN OX
A ND wu N weNMmE™m ¥ NO
VLYo * ¢ M~INnNNNYe ¢ Yo
LRV

C-37

™~
-
- -
o
=0
[
o
[mille]
[ -
L]
Lottt -
;moun -
- -
oal £
wao &
o el >
oy [ ]
O lin -t
- =0, -
St Dt [
D= e D O LY z
(ST - * ZTZ <
o0 ext o ag g
oozZx ~ . Q
oxzag~ ~ b
o * o ™ Nw -
-~ afTiwp O WO N [ ]
MM ety « - %™ L&)
20 0 bed S ) =T -
Wl e 3 0 NN >
_-OCw . a A s~ a2
PO -) Fr-F=t Qu
MHOEIEI N v N NN o
DGO N MNemwsw- 8 IO

et et w " wE
i e MO WD QOO M O e
S ISy (Y el We-R oL Eok - la
e (D (D w2 2 Vaz
b OZOZDEQRO0ZOZ40
e T TS ISITE A UIC L L ol

OC N e (N M WD
N N e we N NOWD



DO A FREE BCDY ANALYSIS OF EACH WALL FUR MAX1IMIiM wINDOw PRESSURE

S = N M O

o o~ o O~ D

0O 0O 0 O ©

= = = -

0O 0 0 D O

- ERLENCE

-}

Y] g e ey e
L — o~ — —

=] < @®© U O x
[ LS " I SO ¥ i ¥
L4 - o A A

o wow o v
2 - T T - TR TR ]
€ g &« o o

Land - - [ ] - L]
w W ow W W
L4 U w0 UV e u

W ) . . [} L) L3
- 2 £ ) ey et v, g o e e P
RPN v o =HUNUMOSOUD

QUUOU Rt U QDI T O IO W
HHHRH= QLU B~~~
Eaamianisniadi et SN BN BN BN Tt LY Y, P L PN T Tt
OV PO e B o (0D 3 2D = D OV M D W DD
S S v s Nt D vt it L) IR M o i et i, v o o i et
VLU Q=R ILE IO Ol = Z
(ad s k{20 ) vt [ o 0N Y ) et g, 0t s Dt e Bt B 0t O
LU GO Q0 L G et L 1 LU e L3t L it IO

"~ Q w N ™M P
e o o0 W

: EFL.DFT.LC.TI,DRFT.

AMAGE TO
DAMAGE

D
T

AT THIS POINT ALL DATA 15 REACY FOUR WINDUW PRESSURE CALCULATIONS
AT(1P10E10.2)

r
)
DST(3),DNST(3),DG(%)

MUF VS,

ek K B S
T~ R L A T~
fg "l ol ot W L,
-t WHBIMNIPED e
E o T B BN N P Y-
L = 1 T L PL A I
b 2 e " £ ]
T P MBI

[ 10 4.4 2 d- AW L

[ TS =T=]ay b Yl
WQLE LTV
fd-] -
aduded dod o o
g o x
X alla) ) iad ) )
[t - 4 -4 -4+

LLLOLLL

c-38

C HAVE

¢

~ <

[ag] .
~n -
O o
< o~
(=] =1 no
o » o0
LI o0
- LI
~un .-
~NO -
[=2=0 3 To
oo oo
o N [=X=]
- aly LI 4
”mupoe -
-y . Ll 2]
COw N NN
ooo - CO
oo . L =Y =]
LY '] L3~}
-+ M - . e
oM x >~
SO~ * (N7

W et w rarn
M = sp O
QOwm=®D *+ OO
COOVimw OO
L N AN L
S e e Y T )
Dopmln L D e
Oear O OCAX K LI X
LA00C200
s s il e e o B
n

) o o Ao wf ol OF. ul u v ok ok o X
X o o o et v e e s o e et s e
o o oy o oL o g oD o o
xOoOoOLOISQACLOOOD

-]

».0093,,0042,,018,_.041/
R TOKNADD

veleB8,.51,1,.,1.4/
WINL,

e0,2,3,3.2,2,,4.4,6,9/

.0016,.0037

{
(1ar2:803230100203/

« 44
3,

elorl.7,,61,
.1..2.36
READ DAMAGFABILITY INPUTS FCR FQUAKE,

58,.,012,.046
4,6.7,1%

C
(o



SCHEN

9001) L1,M1,L2,M2,07

CTM

C

SCHEN
SCHFN
SCHEN

EQ. U AND,NHAZ(3),.£EQ.0) GO TO 588
Jgk,HB,THK

L]
~ D E
NO W ~ x
OO - x
MNO = H IO~
- i EEND
T WhmZ
B~ o (D e
o 20 3 A o 0t ot o
Al =X
[l =lak ¥ 3 Jol
ELaOTdmMY

™
[
[~ W
o

ANRALYSTIS', /)

WRITE DAMAGEABILITY INPUTS FOR EQUAKE, WIND, DR TORNADU

/7,
QUALETY
NONSTRU

TORNADO®
N)

1

P

N

0
DTHCIN)

Y

L

W

L

1
v2F10.4,F20,2,2F14,2,¢12,2)

R,0,0(01

D & OXwh™>OG
B - UODOMAC
.o, e
™~

™~
k-4

C-39



KE DAMAGE TG BUILDING (PERCENT OF REPAIR CO

/7)
DRIFT DUE TO EARTHQUAKE

NS)
RAME, SHEARWALL, OR THF COMAINATION WHICH I8

1)
T(NS
FRA
) GO TG 671

0)GO TO 42

)

oo i )

1
w

653 F
35
C COMpPUY

COMPUTE TOTAL EARTHCUAKE DAMAGE TC BUJILDINMG
654 F

C
C

~~r—

TNO

=~

r~r~r~

oL

-“nn

O e Do

S N

it

[l o)

ey

XX

25 £

— p—

———

Ll lagl

.0

jugulel

ATy

L

O

[ P P

LR

Qooo

z2E22

L X4 4

..

uTNM = * »
[N N Ya T OV
Londniad® " 155 Enlond
OO & & NN
bkl F & 2
VOLIdT & =
o Nt o S N N TN
[POPTTITYRN T P .
[ ad pd e & 4 2 g g
ettt O OO b )
axrx & » sx X
EFEE~AAADD
RN E &
- ) N O W
=N b S e
e eI I
COORLEXE
Dol » ¢ 8 « &
B SR e
MNONN D I uded
el & ¥ S
* e sDLDOW
ocopzZzTaa

EXT~ZTZXAaCQQ
QUSRS ¢ o o la
O B § O b Y
COrvtNMm & & s~
* 0D e s OOOXXM & ¢ SEDX ¢ 8 EX ¢ ¢ SR ¢

+ WD Wil SODC0WWKNCOICOo0ArO000000000® ¥ AL w Ofe « -
NOw OOV ODER 0T ZO0MWE ¢ * MMVOLWWEELOLHWE R el IO 5 U0 = U)o
HHEZ IS 6 6w 0 0 tedwiem i #
O G o Lo CE L T e B o o D N DDt ot T vt e D 3 I O (vt st ot D OO S ot v g o o M e ial
[T JTNT & 3 IR ol o o o § 0 Nl [EBR T TS g -2V 008 & & 4~1 00 1 I | 4 5 SNPTE SOUP) S 3
eI X N0 SQ0MNO ] Tt et st L) e G W e e @ N H N R
LEADEXOFEEQI> Z0WNaOlQhhEikiivc b dXOlhhrnE E0Lhh X bSO ~NOLOXO
SD=¥5hmllliﬁﬂLIINttxlllrﬁuDGI':lDDGrtxlbbIﬁilllrFHELCHF

W ey =
Laale lagl
N
Wy
=B -

- ww
Lo
-’
aliad S
e o ot ot
Sl ot . W
xao =~
EEREwte

wd ol
S Ay N S
Ll gl 13 )

n
~
L

C-40

-~

)

~

2]

P gy o

- -~ e

Ll el d ~ >

e~ x =

OB [= 2

- un o <

LR -1 - L o

St St W O
ad laliad x Q«
[l o o <aSC
-~ o et o e T £LO
Lalt gl [ 4: 4+ 4 -t o -
OO0 xXE a1 Y ]
W =, —~ U=
- -3} R i Laal B0+ 0
- n o LK -2 1 T=]
oD oco QIU

T v Vet {0 (a) {a) =~ rev e ) =
i N w0 OO W LW
Tt P CHNOH TN DO LD »
et o ) ] ] P WD D O
XD = % ¢ ¢ XA wND
EEBNOXLIECLD # O
T e ¥ T T
e~ 8 8 DO X U e
ot T PP ot () e (N VY ot ot 3 O O

e Al ¢ OWNWOR i

0 ~ [ ]
~ ~ ™~ ~ O
o o © -2

/1)

+4,10X,F6,.2)
ETE FRAME',/

ECAST CON

INFURCED
PRECAST CONCRETE SHEARWALL®,

BUILDING CLASSIEICATIUN:

X SE~MEXXXT
SCO~D0- 250030
o o fataia e ol e el e

et N Menem
N D D



v
v
v
COMPUTE EARTHQUAKE DAMAGE FOR EACH FLOUR

STRUCTURAL DAMAGE

(SIS 8215 5]

INTERSTY,
DRIFT

UCTURAL COMPONENTS (PERCENT OF RE
1 4 ’
U
POOR

L
A
AVERAGE

[ 2.1 a1l $5T: 1]
F WE M ¢ O v e
Clal=F T8I L el & ¥
Wiy, MX OO ) D

Mo
N Nw «
0o I O
. e N
WO O X
e E .

=

ADRC=ADRT)
LOG10(DFT(1))))

0 3
Ga TO 31
)
R
C
s
D

Ll 4% T2 o ]
(A2~ NO®* XMNMNO
3 OO L0 O
R OO vt Ui MO ot
XY SERAXAXM— o o &
e O S MO0 N

il = e ) et LD

LCGLO(OFT(I))))

e~
NO® XOHNO
- A OINOLO O
WO DN MO -
IO S EXXMXA— & b
M O 000 NN
7 L e e} N L) A e DD

X * e ODXWIO *
DO e L) vt i O MG pmy
Cla = EZUOAd izl

0]JK-CFT(I),FDST(3),FDST(?),FDST(1).DFT[I),HCST(]),HDST(

AX,F9.4,1X,3F9,2,4%,F9,4,3X,3F9,2)

¢
)
’

.
e

QwDOOO® t Nw=—MH O-DI00D* 1| :((OSE houtal.]

et ot el b e e T o2 N O i e Mol ) = BB w3 N O i 0 D O
* Qi NEROPNINN OO g N KAONIV; dEwU=E

Wil » QWD ONOK-ONON I K QOO wEMNOWNIO N H Qg 000 = i O« ™
NI WU ZONZMEI - ONRUwwrbhinEtRE X wON U i R X e KX -
A UEEN RV Vi FUXEHHA- O o R

X O
EXO<$

OO0 O0MKLEXQOO=NQRELOOQAKLIZOO-NOLLOQDE~DD

ERaQes e GO0 OO0 U =L IlDDlACC"IIGHCH:FC

e cp s sb Bl o0

o
o
o

FIND

c

(=]
-z
"

"%

(8]

C~41

NO
o g

00
O
~

o

NONSTRUCTURAL CAMAGE INCLUDING GLASS

C

(3]

2 -
o~
[V RN
&@Xx - 8
a = O
a e
- V)
<X -
© D
= O =
F 4 Z X
re -
-
=]
a
b 3
[=
o
S
o} End
- bt
[« 4 - O
= o 3
e - 2
o f= " 9
2 &
@x J>=
= T
v o
z Qw U
o EUV «
z < &
T W
©C Da >
- oL =«
-
i e
O Z~
- O

e ) ad e L
O wZF X &ua
OWDo =« >
~a0o O <

xQ © o
Bl Pl (&)
540 e 00 be 0o
-l
o
~



-
L)
k2
- ~ — L S, g -~ Ll Lol ~ —— Lol - -~ L) P~ L]
- = o~ [ ol sl o~ | ol sl - ~ Lol sl
. - @x -~ X ~x ~ x ~ X ™z ~ x ~ X ~x ~
-~ = a - 8 G m D > Q 0 - [« [=T T =
[ . -« - o L - - o€ - - w el e
-~ o 1 o 'y O © " o t{ o) © . o y S O
- o [=3 O e L =) e LS L e e W o O = e
-] -t = a O x va O x O x va O x O ®x vax O
e [o | [~ 3= 0 0o O Qe 0 2 Do 0 o o o Ua O
. -~ o - .3 <« I 2 -« J o< a4 J - 2O o s D
o y I (&) dal ot S s ol L T g ekt L St ot
- - PRy - Yt N o1 ) Y o2 Aot N 1 2 = Yt BN 1 )
-~ - ~ ~ 0N -y O LY, O —Cy ey O O N -~ 0N et (N O (N
~— - ~ ol HEVUHOL " [l 1% JI=1%] | ol =1 UMD
~—tE - 2 ~ - 1. 54 XDrxad S o+ [ 1=Rd- & & 4 x-d EQ+axa+
vttt T - o o~ = (=} Rt DO § - (=R R (= Lol e [~ K (=L b= Ead
- | 3 - ¢ DO <UL < OO0 -< i) o< UXDY L 324" < ) U OU)
gL xz ~ [~ -y » (K~ ® Ot - 00~ LAl ¥ 404 L Ad L bl St
-l = on & ~ OLn% ~AOXEO0ON ~OLQ® AOZHEOOw ~oOOR AOXROow
— O - - © =~ a0 CmOAX OCLBOA® ~OOK® OOLOMOALD ~OCET OCQDOA®
ane -oL ~ @ - e CEtv ) O vl M ot =) L= T I = P P v e LT} O] © = W) e i)
Or~e [S-18 ) X [T L] O E Ll a2t KT &g L Ny )  adat BT R T 4y L Yy [l ol Sty B L Bl N )
O e [w P14 e » - L= EIV~O [X§NO ) ~O EZEI~O X INO1~O Exi~O XINOt~O
- L a2 oL o QU™ QUsAMmUw™ oouUnm QuUu~mywm QOUNM DU ~Mmpem
——lU] R 8D T I =] AT B RN et o A 8 W) et & wAHEF ¢ WXV SDee b
QODOZ &M sde b3 e Shdend (gl OO ODOMNQOMY COoOQe= OQOoOMNQOMN OOo=N QQOMNDON
tost & WK i O~ MON QN ekt il N e ™ot d wald s N et ot o ol o P vm il o o o

WO ¢ oX NN D e D 0 e MR ) QD% BN ) AWt RetO% AR OO P DuetdN D O
COoON 1MNEADE A== RBUrJuool0NOMODNOXPOXPOODOVMNOXCONO IO TOODDOVMOXODWNO X PO X
-l e - OO L2 OCWE OO DE W J00R~DalY WA Ol 200 W~=O e *OJChl +IO0O MOl
ALk *HHHDL®INT AL *H ¢ ol et KAt D N s ALt Y L PO N kARt | LKt N O N
L] CHIEZHNELWADemON NI ~ON AELAOONHHELLANON AL ~ODOR N HEL~ONW oo~
OB ESZ it o D0 L vt s ot I IO U B e wmt O () o e O ot st 1) ot D o 8 ) o ot O (L s () ot v O (it £ ot it ) et 0t DS s (N e o )
Otmem HIXE MRU=Z0O0L w o EH X B XX N il B W~ XX NN s H W N~
—-mOOXEEXE0 200 oUW OSQA-NUEDemNO=NQOEESL-NUZQ-NU-NOOX XSO =N ~ND =D
AIADJIBEDQXDICHY[DGIIDDAACCDDACCDCCDGDDAACCDDACCDCCDGDDIICCDDACCUCCD

-

o« ~ ~
o
-«

©.J re o
~0 - -

v

C-42



-
-~ )
- ~
A -
w -
o 0 -
- v o~
- [ -
o~ a - -
~ Eol Y AN
134 | o
[=) ST
- - e
- 1 e~
~ o2 i~
- A0
(& - 2 R PLO]. 3
[=] aa ZoT
- Wl
b =
- A «a
-~ =9 40 1
- aow
- o (s a2
e zZU0
Wt~ adanl ]
x OLjaxa
fo ZXa:n
ok
-~ *s 00 S0 0s
L LY O e
s
=y
[T,
LA
e
. ney
[
oMun
- . e [S]
= w b
~y) s a w
- a [- 471}
O (A bl L~
D ™ Bein) &
o~ » - O
o W L
~f < x
Ay - -
L= ] [* 4 BT T
Sx ¢ wed O
-0 o Oy
™M srmem e Oy, DU
MO i
D s N WEQ
L b B BN I T
e Lt By =] o J V- 471
HO O OwZENXOAD
MY ol e s G ot E
LD (2] N et () 9 S b 0y
PO E =IO N
bl Lt =
CLxODxld (=]
QELUBN ===
0 Sa 00 00
THOOD ™ ~N
TEE—T o -

T er -]

o

C COMPUTE TOTAL WIND CAMAGE TO BUILLCING

C

IR COST/ RE

IND DAMAGE T0 BUILDING (PERCENT OF REFA

)
1eRSTORY DRIFT DUE TO wIND

)
E, SHEARWALL, OR THE COMBINATION WHICH 1S

+HNE,0.) GO TO 674

[Te

™~

L]

o

- ~Aax
-~ MEa

o ~ St et X

2 ~ | ol 2™

o o

-~ e O

< [EpE T

. =z X

< Ll ial o

W e et

& M lbul X wiy

~ ietps Qe DX

N O~ X WED

Lalatatasls by ]

-l e e

[ acd: lale
=~ fal ) s
OOL & 8 N
- o hememten ¥ ¥
CeLIJI =

Q0 S v el e (NN
[l BT TN TR I PSP

0 e e 0 O O
00 st =G OO B
OO @xXx « » «X(x

ERXRE DD
—~— LI 3 3
Lo ln BN Tt tasTa Iy 2 8

s (N s s e
8 QI vrvn
EOOoWMWE R
e LI PP e w

e 8 SN NLY o oy
P=T= Ty Ty P N N AL |
el adedud ¢ ¥ e

e SLIDEmD
* Y QOQTZTXX
[- - 1oV 2 L L £ §=7o
QUG ¢ o,
> rF o p Pt
O~ vatN" 3 1 il

Bilialrnem » s WIOW T~
i OV N NO NI O L o
it E R ) el el D RO
KR & & ¢ & S =rND
EERBNNAXIOO ) WO

RIS I L O e L

——
-
~
[ ]
P g -~ e
N ~ 0
rer-r~ [
e~ x
B0 Q
L -«
LD LI ]
e St St W oW
lad el s x O -
|l ol d o a9
e bt o« 2O
oo Ll X
ZEER NN
o Ll 48] 21
Lals [ag] O+
L) [« A Kol
QOO 010
Lal tad ook U

W preing iy iy i, g,
Lals lasl Raad® Jas
[ 32721 g) DB O
[l al"ad vihn
L =L+ <) OO
- - L
- £\ O
Nt et et
(X i) s
[ St ahahe
[alalot & 3
XEEX ==
BE Kvte

v

e —~

PTGV e o

N Tt (N Pt et £ O OIS
RO e D00 e MEDLM » ¢ o ¢ s OO0 A A ¢

e FOQOXAN

698) NS,AVDFT,TDST

LOXEC2~=DE> XLOC0bbhihbicbinb b XOhbLEhbbOQemvoLOx
R B QLD 0 ) A 13 0 ) it Bt I i oed o e a5 223 0 e b bt (2 33 00 bbbt £ (0 et bt ol i O U et O X

i,
- -
- -t
~

C COM

® i

-t
~ o

-«
~
L]

C-43

@ o
o~ ™

~ - o

-t -t ~
~ [y ] L]



COMPUTE WIND DAMAGE FOR EACH FLOCR

STRUCTURAL DAMAGE

LI ¥IS] )

INTERSTY.
CRIFT

1
A
POOR

UCTURAL COMPUMNENTS {PERCENT GF REPAIK C
L 2
A L
AVERAGF

A WA

QEX»Z O AT
AL ) s O L X
MO L &l e

PuRE 2S00 05 e

719

LCGIO(DRFT(I})))

oo,

A
2

- g -

GO TO 333
/
T
1
T
1

E
TO 331
}

E 3 [dalani=d sleF &~ R
WO O oo =t LN M O
XD ' EXI XA~ & s
o O 00 NN
Lo B TV O D S T L TE
- S et -1= 147, T- ]
Lad =i otal 23 T oT lalo) FLVoN

LCG1O0(DRFT(T))))

ADRC=ADRT)

Qft® ~
o LY~ 8
sy BRUHOR XONNHD
- OO0 O
[TiST=To T [ olOT T dagl-1 ]
O s EXXT X~ & & »
W Qe DO e

AU o] ) = ) s L2
K * SOOI » »
S0 s Dt vt 0t 0 O 3

JK,CRFT(I),FDST(3),FDST(2),FDST(1),DRFT{1),WDST(3),wDS

-~~~
O
* Ow

Nl = XU K. JIMO . s~ A OOAA M I200 M~

o O=O0008 | HewmMmil OwnOOO® § el @ A
o b Ly iy o2 DO e e T ) ) B B DN O i et~ D D QD

[=]

-z
L o)
LI

(8]

C-44

.

~NO
ot
s

o

NONSTRUCTURAL DAMAGE = PARTITIONS AND GLASS

v

O 0O

GLASS!',
wWIND PRESS

(PSF)?',//)

COMPONENTS (PERCENT OF C

CORNERS',/,
AVERAGE FOOR

WALL 4

v/ fy
CENT DAMAGE BY QUALITY

GE TO NCONSTRUCTURAL

aN-E D

D L N L NS
Ba Xt e sHW
ANSTIES * )

~ D (D d (D e N =
W et W

MY i X DOO-

Ll X P ) ]
- )
bt A1

+6,) GO TO 554
2)=DNST{3)=0,

E.G
(2)

VZ e
™ )
“—Z

et §] - O
IO rm § s YLD
QOO  e=wmil=ruh

ST et A DDl D Pl

WA Ze WO DN E D

HEQD Qb dZ N N HHZNOEH
L QX ] QD

(5]

[ 4=} 4= -

s se | savene
o
o~
P~

N Qe i)
- O x> EO
EaOvts » Be LAV



w

-

-

L]

]

-

-

-

4

o

[

-

-

™~ -

- f—

» -

< vi

- x

~ o]

[Tg] -

~ -

L] -

— - - —~ ~ -~ ~ ., A

- -~ _— -~ -~ ~ LY "~ T

-~ -~ -~ ~ - -~ ~ ~ w

) ~ ~— ~ — - ~ m -4

o - - (] (] - - - o

L4 S A - A b A d » -

[ L = = - - [ : 4 -

e . (9 b [* 9 [t i [ 13 o~

o < 1 -3 x @ ax [+ 1 ~ et

-0 -0 ~ ~ 0 -~ O -~ O ~ O ~” [
-~ = B - [ o - ~ | ol | g - 2]
x oun x o x < x < x O @x O x o * F 4
(=l L  w o - [~ ] aQ ™ (=) = . L =1

< O - O < O - O <« U - O < U < - -

LIS L LI = 1 O L =] [ ] r Q ! O © - ~
O e ool O O 2 |5 . | [ - O owd v * o~ -
o = @x = o = X = x = & = X =« ¥ - Ll
[= Q « (=B o » o = o = o 8 o~ N e -
< N “« N < o~ <« ™~ o ™ -« ™N -« ™N D [ 0w
) e~ S L) e} ) e~ ) Ll & B - X -4

N e~ ol Y =K 4 o e Y oK g ~Er e >y > [=]
Latds £ Te 3 Lt 11 Lt A X et PO e o~ e AL et ) e . » -
[l =1% 0 ] =0U [ o= 1% =Ql =au | 3=l ®) HOU T A s ~
K v [+ 2 ad o o - [ T X o~ L o = L O bl e D -
=R 300 ore [=X X 4 ors (-2 X4 o ore it M -
aUx =N <L x -0 - L ad - oo - gD ~ BE N U W mpe
~% 0 Y ~ %Xy ~8xn -~ HEW N W SR ED v DO e X el
landed=La =] CAOOMN OODMN QAoOMN COON ~SOCON CoQNn O =w & U NI
PO O OLY CROA0 OORO SO0 OOA0 OOMD CORKO ©O v ™ [} [RE A=)
et v ol et (VY R o et PTE o ) et gt PP gt et VY Plrgd W™ veoutTI wu et ) N W~
EEax> o2 XA ¢ XX~ & XKEELN ¢ K™ » EEEN ¢ ™ & ¢ wer W e UXOX
Q0 1 N o0 ™~N OF~N QQ1~N O1~MN QRIS OI~N N EE O = . T
(f\co(-.u. Ll W 1V s TS 37 TR e W IT T S W )T T N WS =rML) LI RNV W el e
Qo= t-n OOXMNA OX-=4 W QOINL OX-A N OCXIMNI O =8 i (= ST W ¢ O
e QA KO e e DA MO M O O @MIN s O v e O el oM
L HRENE VO™

et | o v P NI ) U § IO B WO S I NO R I WH 2
CoQUACHOROOCQOH*ONCO*CHIVOODODONOCRONNOOCOO® OCHOD® O N IO mE O =

O DIOOABIE CQIAINOA S JINO A D QN0 A S IO~ O JINO~ sJNO~ =ILIOW "D
H o emviont 8 0] SMANHNY Lot Jf ek MNet N WL edet Y M AN AN T AT Ol od
SCHUNARN it OH N N LA~ O HAA—~ODOH NN AL ORI L~OOHN N L L~OH AL AN T VRN e
S o A O et Ut oo o O ) v it 0 ot L) et et ot ot D ) ot Nl ot ot © it it Ut st et QU o et WD 6 R 0 L) D O 2D
IR I e EENHNNEN B XL HNEN ) ==X NI w2 L L) o ey
O~ NZLALIXOO~NNZZONZIOAXELO-NZEZA-MNZOEXOO~NZIZQA-NZOLOSOONO NN N Dx

4,F12,4,2X,3F9,.2,F12,2,4%X,5F9,.2)

T.EQ,0) GO TD 500

relal sl

[=]=F-1=]1%

LOKKVUOHOLCSCULOQCLUOVAKCIULO0CULOVOCAEAUVAQCLUOOHUCDNAOMAXMOE LU XU
L]

-« - ”m ™~ W~ -]
w w w i hod
W o W W vn -

oC N
Mo ™

Pt om



LONG SPAN ROOF DAKRAGE

20000 am
Lt Ulal™
-~ N & e
mED A= 0,
Cany WU~aaD
*]) OWe= Xdal
~ 3Nz m~LLA I
O~ 2w Wi, OU
-0 SODXZ X Lbmlivd
AN ZODO0LUN D
e dm =AY L] -2l
O s S uVil) e ZNZX
i o w0 KO

WwDTmXD2 oK
RZ— L =0 )
A e aed ) O
X PO Z U E
X~ OCOROO =i
AEO R Ll BO
M~ PR e e
O smOa o <0 ~XOX
WO M X D x> Dipw
E * 00 O OO0 O
® wip) i v v Ll e a) )
W Z ol i =D 20

el o= QR0 ZE
W Brvd e e ke = o X
rira= XL oE X = = D
Pt L LMK LI D Z M ] S TR D
bbb ODCOCOOCOHZIOH NN I * XiLZ X
I bkt bt (e vt et s et oot O L) T, N 2 K W O

s ss  ssar e

o2 I O
Dt N ™M
P &0 D

e252120066B4E%(1,25969513¢4€8(~=1.2876822453+

[
@
~”
0
-
™~
~
~
3
—
~F N
S, ox
N ™NU
-~ -ia) b~
~ - N
g [- 3 - T
x "2 Lok - 1'%
x Q0 et la) &
O~ ND D, .
F AR 2~y

XN o~ OO o
- NV O®

O O e WX
271 Sl Do £ 4
USNDS s HNED

) el XX (2
-

C-46



NTIS does not perfnit return of items for credit or

refund. A replacement will be provided if an error

de in filling your order, if the item was received
damaged condition, or if the item is defective.

1S ma

mn

Reproduced by NTIS

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

This report was printed specifically for your
order from our collection of more than 2 million

technical reports.

For economy and efficiency, NTIS does not maintain stock of its vast
collection of technical reports. Rather, most documents are printed for
each order. Your copy is the best possible reproduction available from
our master archive. If you have any questions concerning this document
or any order you placed with NTIS, please call our Customer Services
Department at (703)487-4660. :

Always think of NTIS when you want:

» Access to the technical, scientific, and engineering results generated
by the ongoing multibillion dollar R&D program of the U.S. Government.
e R&D results from Japan, West Germany, Great Britain, and some 20
other countries, most of it reported in English.

NTIS also operates two centers that can provide you with valuable
information:

¢ The Federal Computer Products Center - offers software and
datafiles produced by Federal agencies.

* The Center for the Utilization of Federal Technology - gives you
access to the best of Federal technologies and laboratory resources.

For more information about NTIS, send for our FREE NTIS Products

and Services Catalog which describes how you can access this U.S. and
foreign Government technology. Call (703)487-4650 or send this '
sheet to NTIS, U.S. Department of Commerce, Springfield, VA 22161.
Ask for catalog, PR-827. -

Name
Address

Telephone

- Your Source to U.S. and Foreign Government
Research and Technology.









U.S. DEPARTMENT CF COMMERCE
Technology Administration
National Technical Information Service
Springfield, VA 22161 {703} 487-4650




