OPTIMUM SEISMIC PROTECTION FOR NEW BUILDING

'CONSTRUCTION IN EASTERN METROPOLITAN AREAS

NSF Grant GK=273955X

Internal Study Report No. 6

INVENTORY CF BUILDINGS FOR BOSTON
AND CAMBRIDGE

April, 1972

John E. Brennan

Robert J. McNamara

Any opinions, findings, conclusions
or recommendations expressed in this
publication are those of the author(s)
and do not necessarily reflect the views

EAS INFORMATION RESOURCES . . .
cE of the National Science Foundation.

NATIONAL SCIENCE FOUNDATION






50272 -101 .
REPORT DOCUMENTAT[ON [1.} REPORT NO. 2. 3. Recipient's Accession No.
PAGE | NSF-RA-E-72-280

4. Title and Subtitle

A 5: Repcit D:te
Inventory of Buildings for Boston and Cambridge (Optimum Seismic April 1972
Protection for New Building Construction in Eastern Metropolitan|s. T T

_Areas, Internal Study Report 6)

7. Author(s) . e e N S

8. Pel;fér;ning Orrganriz;t‘ino?;?;pt. No”
J. E. Brennan, R. J. McNamara No. 6

10. Project/Task/Work Unit No.

9. Performing Organization Name and Address

Massachusetts Institute of Technology

Department of Civil Engineering 11. Contract(C) or Grant(@) No.
Cambridge, Massachusetts 02139 ©
@ GK27955

12. Sponsoring Organiza{{c;n Name and AcIdress
Engineering and Applied Science (EAS)
National Science Foundation
1800 G Street, N.W. .
Washington, D.C. 20550

15. Supplementary Notes

13. Type of Report & Period Covered

A seismic protection survey of existing buildings in Boston and Cambridge was
conducted to provide a data base for the Boston area. The data base was constructed
from information supplied by the Sanbord Map Co., and supplemented by that furnished
by the U.S. Corps of Engineers. Building data for each structure five stories

and higher included in the survey was recorded on a detailed seismic protection
study form. Following a review of the compiled data, categories were finalized to
provide information as follows on each building: address, number of stories and
basements, year constructed, floor, exterior, foundation and frame construction,

and soil conditions. Data on punch cards can be displayed using Tisted key codes.

A sample page of a report generated by sorting out the number of stories, the
Tateral force system, and the frame type and construction is included, together

with a <1ist of pertinent internal study reports.

17. Document Analysis a. Descriptors

Seismic surveys Earthquake resistant structures
Earthquakes Buildings
b. Identifiers/Open-Ended Terms . . .
Boston, Massachusetts Seismic protection
Cambridge, Massachusetts U.S. Corps of Engineers
¢. COSAT! Field/Group ;
18. Availability Statement 19. Security Class (This Report) 21. No. of Pages
NTIS .
20. Security Class (This Page) 22. Price
443~ Ay
(See ANSI-Z39.18) See Instructions on Reverse OPTIONAL FORM 272 (4-77)

(Formerly NTIS-35)
Department of Commerce






A survevy of existing buildings in the cities of Boston
and Carbridge was carried out to provide a data base for -
the Boston area. The data base was constructed from informa-
tion provided by Sanborn liap Co., 629 5th Avenue, Pzlhan,
New York and was su»nlenented by information'providad by
the U. é. Corps of Engineers, Natick, NMassachusetts.

- Sanborn lam Co. was provided with a form. (Figure 1) on
which the associated building data for each building included
in the survey was reco&ded. All buildings five stories and
higher were included in the survey. After the forms Qere
returned by Sanborn, sumnnlemental information was require@
to complete the data sheets. This’gupplemeht was obtained
from the U. é. Corvs of Lngineers Civil Defense Surveys for
Northeastern nassachuset£s; -

After a review of the data assembled, some pf the detailéd
categories of the original fprm were regrouped because of lack
or over lapping of dat;. The fornm of the information on punch-
ed cards for each building is as follows:

Building Addrcss
Bunber of Stories
Munber of Basenents
Year Built

’Floor Area

DBuilding Use

Pep-oduced fro—
bes* ava abe coov.



Lateral ¥Force Systen
a) Concrete Shear Vall
b) Steel Bracing
c) asonry Walls

*

a) Frame Action
Frame Construction
a) Steel
b) Concrete
c) Wood
d) Precast
e)’ Bearing Wa%}
Tloor Construction !
a) I'rathed Slab
b) Metal Deck and Concrete Fill
c)  Flat Slab |
d) Concrete Joists
e) Precasf Plank
f) Wood
" Exterior Construction
a) Masoﬁry
b) Glass or Curtain Yall

c) Precast

.Soil Conditions



FYoundation Construction

a) Piles

b) Caissons

c) Concrete Mat

d)' Spread Footings

At the writing of this revort no information has been

provided for soil conditions or foundation construction,

This infornation is exnected to be addad by observing the

location of the building, assessing the soil conditions and

using enéineering judgenent to determine the probabie founda~-

tion construction..

-

The data on cards can be disnlayed using the "Code Keys"

shown in Ficgure 2. The data can be §Prted,and a rerort gener-

‘ ated for any three of the Keys listed below:

Iten

Building Code Nurnber

Year Built

Building Height

Nurber of étories

Nurber of Bascrénts

Building Use

" Frare Type and FloorrConstruction
I'loor Construction

Ex£erior 1all Congtructioh

-~

Lateral Tecrce &vsten

Sort Code
.
2

> W

v oo O

10
11
12



A sample paqe of q report gcncratcd by’sorting on the -
"nunber of stories, 1ateral force svvtpm and frame tyne and ’
7»floor construction is shown in Figure 3 | | L

- T™wo complete renorts for the entlre data base have been
generated and are avallable for rev1ew. Thelr 1ength pro—

’hlbits 1nc1usxon in thlS report.:
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Building Code

Strezt Address:

"Wane of Owvner:

“Street 22dresc:

Ciéy or Tovn:

Tel. No.

Yecr Built:

51dq. Heicht:

‘BUILDIRG USE -

1. Apartwant[]
2. Hospital [3
3. Schools [J
4. Offices

D -

Stories

-r
6.
7.

FOUNDATION CCHSIRUCTIION

1. Piles[] 2. Caissons[J 3. Conc. Mat.[]

BUILNIN: COUSTRUCTION

- ¥FRAME
1. steel frame [
2. conc. frare [J
3. wood frawve [
g. precast fremeld

Tie’d Viedt:

bearing wvall [J

“flat slab

wood

~ Total Stdries

$

Indﬁstrial"[]ﬁw,

Commercial [

' ﬁlan pin.

Other

3

HERY

b
N

1

-

wy
s

FLOOR

framéd slab
mtl., dk & conc.

conc. joists
precast plank

COoaoag

1,

2.
3.
4.
5.

1.

4. Spread Footings []

conc. blk O
brick dace [
wood stud O
brick "
curtain wall [J
glass . -
precast

-

Soily Conciticas

——

Figave #1 ;

Pep-oduced ‘o=
es* ava abe copoy.
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CODE NUMBER AREA

. e e F WD e WS F BT

CODE NUMBER AREA  CODE NUMBER AREA
5 11 2 4 04272E 05 4
5 i1 4 0.272E 05 &
5 51 3 3 06124E 05 3
5 51 3 04124E 05 3
5 56 | 3 46 0.871E 05 26
5 56 46 (Q4871E 05 26 :
Number of build-
5 53 0s126E 06 33 ings with area
. - given
5 53 0+203E 06 53
T _
6 . 11 2 5 0.216E 05 3
Sub-total - Number of » .=r§G§Ler of build-
6 buildings with Frame |-+=l1l 5 0.216E 05 3 - ings in survey
and Floor Code Key T
6 23 4 2 o.lozE 05 1
6 23 2 0.107E 05 1
6 36 "3 2 -0¢000E 00 O
& 36 . & 0.000E 00 O ..
5
16 51 b -2 1 04741E 04 -1
6 51 2 5 04129E 05 3
6 51 6 00203E 05 4 |
|6 [Total # of 6-story 56 '3 21 04689E 05 16
Buildings : - ’
6 ’ 56 21 O0.689E 05 16
Erj o o Sub-total of all 6-story buildings with area
6 D6l 0.121E oq1244%~_._~4;;ported' |
: Total area reported.
6 36 '0.182E 0636 Total with average area multiplied by total
1 11 number of buildings. 2 4 0.158E 05 &
7 11 4 -0s158E 05 4
7 23 | 4 4 0s360E 06 1
7 23 4 Q0.260E D4 1 '
7 45 1 1 0s000E 00 0O
? 4% 1 0,000 00 0 .
7 51 3 4 Q045528 04 3
7 51 4 0.552E 04 3 ' ‘ 6
7

12 C.240F 05 3

 Pigure $3



"CODE KLYS"

NUMBER OF STORIES

Code is the number of stories not including basements.

’LAizRAL FORCE SYSTEM

€0DhE
‘Bracing

tann
NNIVE S

FRAME & FLOOR

Masonry Walls
Frame Action

Concrete Shear Wall

CODE = 10 x Frame Code and Floor Code
10 x Frame Code = 10 Steel
= 20 Concrete
= 30 Wood-
= 40 Precast
= 50 Bearing Wall
Floor Code = 1l  Framed=Slab
' = 2 Metal Deck and Concrete
= 3 Flat Slab
= 4 Concrete Joists
= 5 Precast Plank
= 6 Wood
BUILDING USE
CODE =1 Apartment
. = 2 Hospital
=-3 School
= 4 Office
= 5 Industrial
= 6 Connercial
= 7 - Other
EXTERIOR
CODE 1. Masonry

twn
58]

3 Prccast

Glass or Curtain Wall

Figure #2
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