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1. JINTRODUCTION

This report briefly summarizes the work that has been done during
the fiscal year of 1967-1968. It consisgte of the following three phases

of activities:

A. Revision of ASCE Manual 41 "Commentary cn Plastic
Design in Steel”
B. 'Bevision of AXSC Spacifications

C. BRecent progress in Plaatic Design

Much of the activities has been completed, written up, and
distributed to the membexrs of the appropriate committee oy subcommittee

of the ASCE for review. Table 1 is a 1ist of the distributed reporis.
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2. REVISION OF PIASTIC DESIGN COMMENTARY

The Ad Hoc Committee consisting of thirty-four members was formed
in July 1967 to revise the 1961 edition of the ASCE Maoual No. 41
"Commentazy en Plastic Design in Steel"”. The list of the Ad Hoc Committee
Members is given in the Appendix which iz a reprint of the draft of
"Foveword to the Second Edition'". This second edition is prepared under
the auspices of the WRC Subecommittee and the ASCE Structural and
Mechanics Divisions. The entire membership of these three major committees

ia glven in Table 2.

At its Ad Hoc Committee Meeting on July 21, 1967 in RHew York

~ Qity, it was agreed that the following ascope of revisions be adopted to

provide the rneceesary guidance to the certain members of the Ad Hoc

Committee who would prepaze the initial drafes:

1. The rvevision ig to be a modest one.

2. Basic approach is still simple plastic theory but
with modifications where necessary to extend its
applicabilicy.

3. The Commentary 1s expanded to include braced
multi-ptory frames.

4. Steels with a well-defined yield plateau aze
considered., The upper 1imit of the yleld stress
is 65 ksi.

5. The scope is limited to planar structuzes only.

6. Primarily static lcading {s censidered, hoever,
some attention is given to repeated loading @ffects.
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Having established this scope, the committee went forward with the
revisions and had, within one year, completed wevisions of the fivst

eight chapters. The remaining two chapters are now in draft form.

The gecond edition will have a new chapter on Multi-story Frames
{see Table 3). In addition, thzee new articles have been added to the
Commentazy in view of their increasingly important role in the plastic
metﬁod of design of steel structures. These articles ave: (1) the role
of sttéin hazdening, (i) moment balancing method, and (3) column

deflection curves.

%able & outlines the major changes in the Commentary. As pointed
out earlier, Axts. 2.3 and 3.4 ave added becasuse of their‘incfeased
importance, particularly as applied to the plastic design of mulei-story
frames. In Chapter & the arxticle on material 16 expanded to include A36,
AGLl, and AS572 steels. Formulas aze given for computing the plastie
moment of composite concrete and steel beams. Load facteows ave reduced

in accordance with the new AISC Specification.

The inclusion of the recent vesults on the behavior of high-

strength (A4%41 and A572) members and frames can be found ian Chapter 5.

Chapter 6 is substantially Revised in view of the recent develop-
ment in the effect of shear forece on the load-ca:rying capacity of steel
members, the phenomena of local and latexal buckling. of beams aud the
recent results on the behavior of steel beam-to-colum comnections

subjected to repeated inelastic strains.
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Article 7.4 "Rotatlon Capacity" has baen weplaced by the new
article "Column Deflection Curves" because of the latter's importance
in the desgign of beam-columns in multi-story frames. The column deflection
cuxve' concept provides not only the means to determine the ultimate
strength of columns but also theiy zotation capaciﬁy. it 1é ac possible
to provide the structural designéts with a formula for checking the
possible occurrence of latevral-torsional buckling for laterally unbraced

beamecolumns. Asticle 7.6 "Frame Stability” has been moved to Chapter 10.

Article 8.6 "Details with Regazd to Welding” has beenr Tevised
substantially. It will now have a new tecmnﬂé& design value foxr £illet
welds. Axticle 8.8 "Details with regaxd to bolting" has been expanded

and formula for computing the prying force im a fastemer is also given.

Desiga guides to limit deflection have been ,added to Chapter 9.
"Mzlti-Stozy Frames" is a new chapter. Xt will contaia a detailed
description 6£ the technique recomrended for designing braced multi-story
frames and some discussions on unbraced multi-story frames under gravity

and combined loads.
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3. BEVISION OF AISC SPECIFICATION

The revision of AISC Specification Part 2 ix rear completion.
The major changes are summarized in Table 5. Bxriefly the scopz is
expanded to permit the use of plastic method for designing braced multi-
story frames. Load factors of 1.85 and 1.40 have been weduced to 1.70
and 1.30 respeetively and steels of yileld stress levels in the range of
36 to 65 ksi are pexmizted for use in plastic desipn in the ﬁew
specification. A new section on vertical bracing systems has been added.

Columns can now be designed with a simple formmla of

C_K
P" + 0 5= < 1.0,
er Hm(l -5

The section on web cyippling is moved to Part 1 of the Spe:{ficatiéno

The maximum b/t vatio of 8.5 has been revised so that the new specification
will have a 1list of maximum permissible b/t ratios for the diffevent

grade steels. The depth-to-width ratio of beam and girder webs has also
been vevised. The new specification will have g ratio for the case of

%—5 9,27 and that of %— > 0,27, PFinally the revised sprreification will

y y :
have new lateral bracing rules for beams underxr moment gradient and

uniform mement.
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4. RECENT PROGRESS I PLASTIC IESIGN

A survey of the application of plastic design was first made
in 1960.%* Up to that time plastic design had its greatest application
in low buildings in the United Kingdom and the United States. Today
plastic design has gained wider aceceptance and alrxeady thousands of low
buildings that were designed plastically have been built in many parts
of the world. A few countries like United States, Canada, and the United
Kingdom also have muiti-story bulldings which were designed by the
plastic method. Table 6 summarizes the extent of the applicability of
the plastic method of design in the various countries cited in this
xeport. Not less than ten countries (Tables 6 and 7) have or will have
building specifications that formally approve the use’of plastic
technique for designing steel structures. The recommended load factors
vary considerably in all countries as can be sgen in Table 7. This is
unavoidable pawxtly because of the different climatic conditiocs and
partly because of the different state of art that has been reached.
Nevertheless it is gratifying to know that a Buropean Task Group on
Plagtic Design has been formed recently in an attempt to work out a

common specification for the European countries.

vat—

%*Beedle, L. S. '"On the Application of Plastic Pesign"
Fritz Engineering Laboratory Report No. 205.70,
Lehigh University
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Foreword to the Second Rdition

Since publication of the First Edition, there have been notable
developments in plastic design of steel structures. A substantial amount
of literature has been published as a rvesult of the vesearch work com-
pleted since the first publication. Pormal recognition has been given to
plagtic design in building specifications; it is now "Part 2" of the AISC
Specifications for buildings and bridges, and many of the provisions of
Part 1 (Allowable-Stress Design) were affected by the zesearch on the
plastic behavior of structures. There has been significant application
of the method, not only to low buildings, but also to a nuzber of milti-
story frames. The substantial amount of research on multi-story frames
and on higher strength steelg remilt:-e"t} in a summer conference at Lehigh
Univexsity in 1965 which brought into focus a nmumber of the new problems

and many of their solutions.

The ASCE Structural Division Committee on Plastic Design therefore
took steps to prepare a rvevision to this Manual. The contents axe
extended, as are its recommendations, to reflect the developments since

the beginning of this decade.

The cbject of the committee was to prepare a modest revision. The
basic approach is still the simple plastic theory but with modifications
vhere neceasaéy to extend its applicability. Iin addition to covering
low unbraced frames, the Commentary is expanded to include braced multi-

story frames. Unbraced multi-story frames are not covered. Steels with
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a well-defined yield plateau are considered, the upper limit of the yield
stress being 65 ksi. The scope 1is also limited to planar structures. The
loading is considered to be primarily static; however, soms attention is
given te repeated lcading effects that are characteristic of those

associated with earthquakes.

The Ad Hoc Commltiee for the prepavation of this Second Edition
is made up of the members of the original two committees of WRC and ASCE,
of designated members of the pyresent Committee on Plasticity of the
Engineering Mechanice Divieion, of the ASCE Structural Division Committee

on Plastic Design, and of Lehigh University investigators.

This Commentary results £rom a series of drafts prepared by
certain membeys of the Ad Hoc Committee, and subsequently reviewed by
the entire membership of the three major committees listed earlier.
Authors of the original drafts were Messrs. S. C. Batterman, W. F. Chen,
6. C. Driscoll, Jr., J. W. Fisher, T. V. Galambos, W. C, Hansell, M. G.
Lay, L. €. Lim, L. ¥, Lu, B. ¥. McNamee, A. Ostapenko, and E. P. Popov.
In addition the committee had the help and advice of overseas representatives

from

The commitiee recommends this Manual for study by all structural

engineers.



365.7

H.
g
S.
B.

He.

G

D.

M,
J.
G.
T.
K.
J.
He
9.

Ad Hec Committee

Allison

P. Baker

C. Batterman
R. Bryan

F. Chen

€. Driscoll, Jz.
€. Drucker
C. Pan
Plalkow

W. Fisgher

7. Pox
Fujita

V. Galambos
Gexstle

A. Gilligan
3. Hall, Jr.
C. Hansell

J.
T.
M.
B.
M.
S.
L.
L.
c.
B.
W.
A,
E.
D.

B.

M.
L.

-10

Heyman

R. Higgins
R. Hozne

C. Johnston
G. Lay

L. Lee

C. Lim

W, Iu
Massennet
H. McNamee
H. Muxse
Ostapenko
P. Popov
Sfinteaco
Thuzlimann
Wakabayashi
S, Beedle, Chalizman



345.7

TABLES

-11



345.7

* Beporg No., Eigle

345.1

345.6

345.7

345.8

237,34A

~12
TABYE 1 -~ REPORTS
Date of
Authop Issue
Piastic Design Commentary:
Poreword to the Second Editien L. S. Beedle 12-18-67
Chapter 1, Introduction L, ¥, i 12-18-67
S e S, C. Battezman 12-18-67
€hapter 2, Basic ?zi'neiple-s f, V. Galam!
Chapter 3, Analysis and Design A. Ostapenkeo 2-5=68
Chapter &, Ceneral Provisions L. €, Lim 2«5+68
Ghapter 5, Verification of Plastic . 7 97
Theory ) - Lo C. Lim 2=27-568
/9. ¥. Chen 3~7-68
Chapter 6, Additional Design ' A
Considerations £. ¥, Galasbos
B. P. Popov 3-7-68
Ghapter 7, Compression Members Te V. Calambos 6~25-68
Chapter 8, Connections J. W. Fieher
Chapter 9, Deflections €. C. Driscoll, Jz.
/W. G. Hansell
Chapter 10, Multi-Story Frames G. €. Driscoll,dz.
+ H. Daniels
‘ B MeNamdag '
L. €. Lim
Mechenical Propexties of A36 v %
and A44L Steels L. W lu (Drafe)
L. 8. Beedle
« S. Beedle
Summary Report Le W, Iu
Lé co_ Lm
Recent Developments in Plastic
Design Practice L. 8. Beedle
OIEER RELATED REPORIS
Ductilicy as a Basis of Steel Design L. S. Besdle April 1968
Part 2 - AISC Specifications (1968) (Drafe)



35,7 | Chg s e

s

TABLE 2 JOINT COMMTIYRE (SECOND EDITION)

Structural Steel Engineering . Structural Divisien .
Committee | . Mechanjcs Div. )
Lehigh Project " Committee on Committee on Plastic
Subcommittee © Plasticity Related Design
o © _toDesign '
J. A. Adams Alfredo H. S. Ang P. F. Adams
A. Amirikian R. E._Ball- Lynn S. Beedle
Lyan 8. Beedle Steven C. Ball W. E. Blessey
C. F. Diefenderfer Steven C. Batterman G. P. Fox L
G. F. Fox : Anthony M. Di Goia, Jr. J. A. Gilligan '
T. V. Galambos .Daniel C. Drucker W.-C. Hansell -t
J. A. Gilligan T. V. Fan : T. R. Higgins ‘
Ira Hooper - Morris N. Fialkow W. H. Munse o
B. G. Johnston Theodore V. Galambos D. L. Tarlton .
R. L. Ketter William J. Hall L. Y. Lu, Chairman
K. H. Koopman Kerry S. Havner P
C. ?. Larson R. M. Eaythornthwaite , <.
W. A. Milek D, R. Jenkins ' : ;_
N. M. - Newmark Seng-Lip Lee -
N. Perrone - T.H. Lin -
E. Pisetzner "N. €. Lind , . .
John Vasta Egor P, Popov ' : R
T. R. Higgins, - Herbert A. Sawyer, Jr.
Chairman Paul S. Symonds

Theodore G. Toridis
George Winter v
Ching-Yi Yang e 1
.Kuxt H., Gerstle,
Chairman

o



[

345.7

TABLE 3

.CONTYNIS

Fage

-1k

FOREWORD ™ . .. ...
e INTRODUCTION « v e evvnvvonnnonconcnscnoennonanes

i.1 Stryctursl Design ...

LI B A A AL S I B BB S A B B A Y

(First Edition}

P A A I A A

on-.nn..

e e a

1.2 Plasticity and Design—Some Advaatages and Limitations . . ..

2. BASIC PRINCIPLES. ..
3.1 Behavior of Material and Structural Elements . ... ..

2.3 Mastic Theory ... .

.

L A I I A R

e s 8 500 we

28 83 E e ee 0 ve v sae e

e e 00

e a o

*“r e

P b b

FOREWORD{Se cond
Bdition)

‘3. ANALYSIS AND DESIGN . .,

s 4 e 2 N e v e 4L eC IO ENE NS S

2.3 Role of 8train

3.1 Aswmimptions
S Statical Method of Analysia . .
# ¥ Mechanism Me
-$vé Othex Methods . .. ...
.

Hardening
3.3

of Anzlys{su .....

e oe 3 e e LI A A
.« 0. e Y
v e - 4t e n .

“h e

oowol o e

-3.2

4. GENERAL PROVISIONS .. ... ... v
4.1

i

4

-3
4.

3

4.4

4

.5
4.

4.7
4.8

VERIFICATION OF PLASTIC THEOR
5.1 Bastc Concepts.......

ln&;oduct&on cr e

LI I

Types of Construction . ...

Material .......
Struecturaf Ductility
Yield Stress Level.
Plastic Moment. . .
load Factors , ...

“ v B e. e

e 2000 08 00 e

s v er et e s

® 4 é e m GBS e eeessssen e

@8 e 1 e 2 s Tt T ESES TR sEErY S LEECN P

L A A ]

" a0 q

LR

§.2 Continuous Beams . ... ..

ADDITICNAL DESIGN CONSIDERATIONS

6.1 Shear Force..........
6.2 Local Buckling . oovvnvvvennaennn.
8.3 Lateral Buckling . .
6.4 Variable Repeated Ioadlng . .. ... vcvee i venenn

s % 00

COMPRESSION MEMBERS . ..

7.1 Introduction . .... .
7.2 Reduction of the Plastic Mamcnz Due to Axlu Thrust......
7.8 Moment-Carrying Capacity of Columns . .
EebrFote i Eapaeityr .
7.8 Influence of Lntanl-‘l‘orsioml BuckBag . ceoeenn

. CONNECTIONS......
8.1

2

Iniroduction . ... .

Straight Corner Connectitng . . ..

Haunches . ... ...

Tapered Haunches « s c s o e v v v v e
.Curvad Haunches. . . .

. e o9

3

°

D A A IR B AT BN B I A AR

¢ v r e e

L I N I R A I B I

* P 4860 e reeec e

D A I I N R A A )

CREIE )

a2 s 0 A0 saes s rrae

L}

.
L R A I A A L NI IR N I 3

ves e

S s 00 e RS BL RO NN Gs e

EREIE B IR B I A I A S BN S A B Y

5:‘ m‘llacaato-on'voloc.-“'a-wottoltboollo

LR N e N R

LRI R I R N I N B RS A S 3

"o

CEE BRI I )

------ , .

EREEXEN

s» e

LECSE LR B N I I IR I 2 B RN Y Y

LI Y

s 0w

3.4 Moment Balwcing

\ Method

3.5

oA

P

[S'Y 2 SIS

T Y el

ALK N

a4 e a0

9 e s v e s oo e

7.4 Colu Dﬁﬂ@aﬁ;},@n
Curv:?

a2 n e an

PR S ]

ve w e e

PP I T I N A S S )

“p e P e s s e e aa

6 206 5408 WS EP L AT A seis e b

-
CREIE SN S )

Beam-to-Column Connsctionsg « s o v s o &

Detatis with Regaxd to Welding .. .vsaeecccncesen

L IR

ALl &+

PR IR
. sy
]

* e a b

> 0 b

Dotails with Regard to Boltiag « v e sves e rvecevsnnsans

(Shii‘ted to Ohngf:er

il 1



TARLE 3 (Contirued)

©
. DEFLECTIONS........... 132
0. IMroduetion - v v v it vt i e et e s saeaes 132
8.2 Calculation of Demlctiom in tk.w Eizwtic Range .. ..nvenw . 132
.3 Caiculatien of Defiections in the Plastic Range . . ....... 153
#.4 Sample Caleniation of Deflection ut Ulthmare foad. . ... ... 154
8.5 Step-by-Step Calovlations of Deflactiong . ... . ..., ... 14
$.6 Approwdmate Dedlection at Working Load .. .. .. ... e 14,
9.7 DeflecHonas e Ldmitation. . .« v i svsons v oo v csnacone 145
9.6 Fotation Requirements « c o » v v i v vene e e . 1.8

§ine

'ﬁ':%x»sxozxz. SYMBOILS oo vv tnioorsanass N 118

R
APPENDIX O, GLOSSARY .. . .. cucarnononnann smaaas S¢

CAPPENDIX itl. REFPERENCES ... vt e inrer v vavnans 156

AUTHORINDEY .. ¢, -t vecvannnnn Chee e e e 167
g 1.8 5. 172

10, MULTI-STORY FRAMES

10,1 Introduction

10.2 Framing Assumptions in Braced Frames

lOcé YVertical Bracing System

1G.% Subassemblages Iin Braced Frames .

10.5 Unbraced Franes Lnder Gravity Load
(Frame Stability) :

10,6 Unbraced Frames under Combined Load




345.7

=16

TABLE & MAJOR CHANCES T COMMENTARY

Axgicle First Bdition (1961) Second Editiom (1968)
2.3 Role of Strain No* included New Article added
Haxdening {Increased importance of its
role)
3.4 Moment Balancing ri® included New Article added
Method {(Importance for multi-stovy
frames)
4.3 Material Cnly A7 steel(3? ksi) A36, A4%l, AS572
' (36 ksi to 65 ksi)
4.6 Plastic Moment |For steel sectiouns Expanded to cover composite
only beams
4,8 Load Factors Gravity 1.85 Cravity 1.70

Gravity + Wind 1.40

“ravity + Wiad 1.30

Ch.5 Verification cf

Plastic Theory

Added
Structures teasted gince
£ivet edition

6.1

6.2

603

Shear Porxrce

Local Buckling

Lateral
Bucliling

6.6 Variabls

Bepaafad
Loadiag

Theoxry was based on
oxrchotropic p'late model
{Baaijer)

(See also Al

(White)

Brief deacription

No change (corrected
inewnsistency iz the
derivation of interaction
equations)

New theory (Lay) uses a satrain-
hardeniang modulus based om
discontinvous ¢ - ¢
velationship. Also consider
umoment gradient

[SC Spec. Table)

- (Lay)
Moment gradient case:

Uniform moment case:

HMethod for computing Rotation
Capacity

Lateral Bracing Requiremonts

Added Part B ~ Bepeating
Inelastic Stwain
(Importance for building frane
subjected to earthquake
vibration)
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TABLE 4 MAJOR CHANGES IN COMMENTARY (continued)

7.4 -Botatton—
Capecity——
Column
Deflection
Curves

7.5 Influence of
Lateral-
Torsional
Buckling

10,5 ¥rame Stability
HE

ChG's not tweated

P L
2?'*'-7—0-;5 1.0

y

Kew article replaced the oid
article. (Importanmce for
the design of beam-columms
in multi-story frames)

Recommendation given:
P M
+ =4 s 1
dy w_@-5)
cr Pe

Cer

Genezal treatment presented

8.7 Detailes with
regard o
Welding

8.8 Details with
regard to
bolting

Fillet : ‘rf =

]
-L % allowable stress
%%

Erief description

Fillet: T, = 0.5 g,

£

Gave formulas for details with
regarde to the plying force
Q

9.7 Deflection

Added design guides to limit
deflection:

L, 88
d oy

Discussed ecomputer application

Ch. 10 HMulti-Story
Frame

New chaptew added.
{Applicability of plastie
method of design to multi-
story frames now available)

Glossaxy

Ultimate load
Ultimate Load

Plastic Limit Load {Analysis)
Design Ultimate Load (Design)
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TABLE 5 - AISC REVISIONS PART 2

.
et

Section 1963 1968
- -
2.1 Scope Continuous beams in Plastic design in braced
multi-story frames milti-gtory frames
Ioad Factor D.L. + L,L. 1.85 1,70
DL, + L.L. *
Wind or Rarthquake 1,40 1.30
2.2 Sgructural A7, A373, A36 A36, A242, AbLl, AS529, A572,
Steel A588
2.3 ¥Vertical Bracimg {not included) New section added
System .
2{2' Columns Column styength in terms of P t:m H
° B, G, H. J, etc. 5 + < 1.0

P -
er Mm(l - "P:)

Frame stabilicy -z-g- +-7%;5 1.0 Use K factor to the above
y formuia
22" 5" Shear No major changes
225 65 Web Crippling A Hoved to Part 1
ﬁz'*;* Minimun Thick- % = 8.5 (A36) Grade b/t
° ness 36 17.0
&2 16.0
45 15.0
50 14.0
55 13.0
60 12.5
65 12.0
d P d _ 410 P . P
=< 70 = = - (1-1.4 =) when =~ < 0.17
P poeg
w 7, w 717’; B, "R
% = 253 when “g' > 0,27

VE, Py
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TABLE 5 « AISC BEVISIONS FPARX 2 (continued)

g?;‘ Connections _ No major changes
256~ M o 1375 M
2.9 lateral Bracing | zcr = {60 - 40 X ). ry Zog ¥ sy when T 0.5
P Yy |4
35«
2 or Fy ry 25:y wvhen up < 0,
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TABLE 6 - PLASTIC DESIGN: STATUS
Low Building Multi-story Plastic Design
Country : Design Frames Specification
Extensive -
U. 8. A. application A few AISC - Part 2
Australia Useg for portal Aware of none A.S, ©Al SAA, 1968
rames o
Little 1
Belgium Application Aware of none Addendum to NBM1
Extensive
Canada Application A few CISC, 1967
Czechoslovakia A few Aware of none
France Hone None Not yet
Germany Awvare of none Awaze of none Not yet
Hunsa Under current coasideration Hungarian Design Code
gary (mostly reinforced concrete buildings) (draft form
India A few Aware of none I.S. 800
A Recommendations in
Japan Not yet Avare of none draft form
L.F.=1.80
Switzerland (check for composite Aware of none Not yet
beam only)
1 A few miti-story
frames on the
Heazly everxy bagis of "opea"
United Kingdom portal frame specifications, BSS 449
“up to the
designer"
Yugoslavia Some Aware of none Under study
Burope Task Group on Plastic Design is working

on a common specification
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TABIE 7 LOAD FACTORS I VARIOUS COUNIRIES

Shape LOAD FACTOR Types of
Country Factor| Dead Load + Liva Load | Dead Load + Wind | Load Factoxs
(£) or Rarthquake
Yorces
U.S.A, 1.12 1.70 1.30 2
Belgium 1.12 1.68 1.49 3
(1.12 for extreme
wind)
Canada 1.12 1,70 1.30 2
cseChcslovakia 1-10 - 1930 1.30 - 10“0 17
Hungary 1.05 - Method I:- 3
152 - 1.5
Method IIXI: 4
Complicated
India i.15 . 1,85 1.40 2
1.2D + 2.1L and 1.4(D+L)(normal condition)
1.2(D+L) + 1.55% (under snowfall)
{DHL) + 1.5K; (D+L+82)+1.5K(nnder
earthquake) }
Japan \ (p+L) + 1.5&!1 (undexr typhooun) 6
(n+r.+sz) + !..SWZ (under whirlwind) .
‘o
United Kingdom{ 1.15 1.75 1.40 2.
Yugoslavia D=1.33, L =1.50+ Additional
Combinations
D Dead load 81 Maxioum Snow Load
L Live Load sz Mean Snoz Load
¥ Earthwuake Porce W, Wind Force (Under Typhoon)

P

N&

Wind Porce {(Under Whirlwind)
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SOYE MULTI-STCRY FRAMES DESIGNED BY PLASTIC THEORY

‘fons )
Struct.
Year | Identification| Steel psf | Cost/sf | Stories | Bays | Spans |Design Basis
1957 | Tower Building, 1956 .Isc
Little Rock Pr
Arbonoas ’ oceedings
1263 Sout» PaTE
Two
1967 | Stevenson Apts] 369 6.3 $1.17 11 15 3 |19if L Notes
Maryland _
/
1968 | Phillips 340 8.6 | $1.42 11
Building . (
1967 | Hungerford 168 6.9 | §t.21 4 (office Bullding "
Plaza, 60
teryland  0.4.1)

1 (Shopping Complex) "
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