ARCHITECTURAL

RECORTD

F.W.DODGE Copyright 1951 by F. W. DODGE CORPORATION, with

all rights reserved e Publishing Director, Magazine Divi-
l sion, H. Judd Payne e Business Manager, Robert F.

Marshall  EDITORS: Editor-in-Chief, Harold D. Hauf,
A.lA., A.S.C.E.; Managing Editor, Emerson Goble; Senior
Associate Editor, Frank G. Lopez, A.l.A.; Associate Edi-
tor, Florence A. van Wyck; Associate Editor (Engineering), Robert E.
Fischer; Western Editor, Elisabeth Kendall Thompson; Assistant Editor,
Herbert L. Smith, Jr., A.LLA.; Assistant Editor (News), Jeanne M. Davern;
Contributing Editors, Ernest Mickel (Washington), Frederic A. Pawley,
John Coulfield Smith, M.RA.I.C. (Canadal; Editorial Assistants,
Dorothy C. Jackson, Jeanne G. Whitbeck o DESIGN: Consultant,
M. Peter Piening; Director, Frances Torbert; Assistant, Elaine Sehnert;
Drafting, Sigman-Ward » CONSULTANTS: Industry Relations Consult-
ant, Thomas S. Holden; Statistical Consultant, Clyde Shute; Field
Research Consultant, Clifford Dunnells, Jr.; Public Relations Consultant,
Samuel C. Pace.

CORPORATION

Architectural Record (combined with American Architect and Archi-
tecture) is published monthly by F. W. Dodge Corporation, 10 Ferry
St., Concord, N. H., with Editorial and Executive Offices at 119 West
40th Street, New York, N. Y. Western Editorial Office, 2813 Channing
Way, Berkeley, Calif. Thomas S. Holden, Pres.; Howard J. Barringer,
Vice-Pres. and Treas.; Irving W. Hadsell, Vice-Pres.; Chauncey L.
Williams, Vice-Pres.; Sanford D. Stockton, Jr., Secy.; Walter F. De Saix,
Asst. Treas.; Edwin H. Freed, Asst. Treas.; Irving B. Satin, Asst. Treas.
Member Audit Bureau of Circulation and Associated Business Papers
Inc. Architectural Record is indexed in Reader's Guide, Art Index, In-
dustrial Arts Index and Engineering Index. Subscription rates: United
States and Possessions, Canada, Cubo, Mexico, Central and South
America, and Spain, $4.50 the year, $7.50 for two years, $9 for three
years; elsewhere, $6.50 the year, $11.50 for two years, $15 for three
years. Single copy $1. Circulation Manager: Marshall T. Ginn. Every
effort will be made to return material submitted for possible publica-
tion (if accompanied by stamped, addressed envelope), but the editors
and the corporation will not be responsible for loss or damage. Other
Dodge Services: Real Estate Record & Builders' Guide, Sweet's Files,
Home Owners' Catalog, Dodge Reports & Dodge Statistical Research
Service.

COVER:

Ewing Galloway Photo. Cover design by
Peter Piening

JANUARY 1951

Vol. 109 - No. 1

(IHBYRECORDERFRORIS . e S R e .
News from Washington. By Ernest Mickel. .. ... ... .. .. .. .. 15
News from Canada. By John Caulfield Smith...... ... ... ... 16
Construction Cost: IAeXes;: : . « s sils - i 15 Sare s Soorsss & so/v s 26

REQUIRED READING. ........cc0iiuiriiiiinnenenn..

ESSO OFFICE BUILDING, BATON ROUGE, IA........

Lathrop Douglass, Architect. Carson & Lundin, Associate Architects

THE ARCHITECTURAL LIFE.........................
By William W. Wurster

HILLSIDE APARTMENTS, BERKELEY, CALIF.. ......
Campbell & Wong, Architects

DETROIT CIVIC CENTER BEGINS TO GROW..... ...

Veterans’ Memorial Building and City-County Building. Harley,
Ellington & Day, Architects and Engineers

FIVE-LEVEL HOUSE IN BELMONT, MASS. ...........

Carl Koch Associates, Architects. Leon Lipshutz, Associate

January 1951

BUILDING TYPES STUDY NO. 170 . . . AIRPORT DESIGN

AIRPORT DESIGN: ITS ARCHITECTURAL ASPECTS. .. ... .....
By Walther Prokosch, A.I.A.

LOGAN INTERNATIONAL AIRPORT, EAST BOSTON, MASS.. .. ..

Thompson & Lichtner Engineering Co. Inc., and Coolidge, Shepley,
Bulfinch & Abbott, Associated Engineers and Architects

STAPLETON AIRFIELD, DENVER, COLO. ....................

G. Meredith Musick, Architect

UMEAS ATRPORT, ARITZ. LB S S o oot R R I S e oo o o, 5 55

Edward L. Varney Associates, Architects & Engineers

ARCHITECTURAL ENGINEERING

TECHNICAL NEWS AND RESEARCH

PARTITIONS FUNCTION AS COLUMNS. ~............

In Apartment Buildings. Olgyay and Olgyay, Architects. Bela
Kiss, Structural Engineer

BACKGROUND FOR BUILDING CODE PROGRESS. . ..
By Leonard G. Haeger and John H. Reed

PRODUGCTS! . - .. For Better Building s S St &0

TIME-SAVER STANIDARDS &= . . o e s
Hardware — 19, 20, 21: Lock Functions

MANUFACTURERS’ LITERATURE. ...................

112

134

140

142
143

144



PARTITIONS FUNCTION AS

In Scheme For Apartment Buildings

Olgyay and Olgyay, Architects, Notre Dame University

Bela Kiss, Structural Engineer, Budapest

COLUMNS

Comments by Paul Weidlinger
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Various types of partitions

Model of floor in walk-up-type apartment pictures how concrete partitions work as columns

HERE Is a growing tendency in some
Tplmsvs of building, just as there has
been in the aviation and automotive
industries, to depart from “‘frame and
enclosure” types of structures. That is,
those structures which separate load-
bearing elements from the rest of the
construction. For example, *“stressed
skin™ type of construction employed in
airplanes also has found application in
load-bearing plywood walls for prefabri-
cated houses.

Architects, Olgyay, and engineer, Bela
Kiss, have encouraged this tendency
with their system of multi-story con-
struction: reinforced concrele partition
walls become the supporting elements,
Broken
shaped partitions, especially suitable for
apartments, and two-way ribbed floors

eliminaling separate columns.

work together to carry imposed loads.

Efficiency of building construction
often is expressed on the basis of ratio
of total dead load to utilizable live load
efficiency varying inversely with this

ratio. The system of construction pre-
sented here, called cellular by the archi-
tects, is aimed at reducing this ratio to a
practical minimum.

Partitions, by virtue of their shape,
obtain maximum utilization of strength
of materials, following somewhat the
idea of light gage steel construction.
The partitions are functional otherwise
in that horizontal ribs used to stiffen the
vertical sections can serve as shelves.

System Originated in Europe

This method of construction is one of
the many advanced methods which have

come to us from Europe, where the im-
portance of saving materials has given
the impulse to a number of new develop-
ments. Innovations, based on an eco-
nomic system and material and labor
cost relationship which are quite differ-
ent from ours, often are not suitable to
adaptation here.

Of many such ideas, only those which
represent fundamentally new and sound
structural concepts are destined for ap-
plication in the U. S. The recent success-
ful **Americanization” of prestressed
concrete is an example of this. Cellular
construction, if introduced here, might
become the next contender.

What’s New About It
It is in many respects a basic develop-
ment in the spirit of advanced building
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technology. These are as follows.

1. It is the next logical step in develop-
ment of the flat slab, which represented
the transition from linear column-girder
construction into the three dimensional
rigid frame.

With cellular construction, the linear,
one-dimensional column is replaced by
the two-dimensional wall. (It is interest-
ing to note the reappearance of the
“load-bearing™ partition in its new
form.)

2. In the quest for elimination of all

unnecessary weight from structures, full
utilization of new building materials of
high strength and uniformity has be-
come a problem. Structural elements are
now reduced to critical cross-sectional
areas; and instead of strength, elastic
stability (i.e. the over-all or local buck-
ling of the members) becomes the con-
trolling factor in design. This is clearly
expressed, at present, in structural ele-
ments and shapes developed for light
gage steel, aluminum and also plywood.

The very same problem is faced and
solved now in this new method of con-
struction in reinforced concrete. Load-

“H i

designed to get high strength and consequent thinness of section using reinforced concrete
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Comparison of conventional framing with cellular construction

1. The load-bearing wall system utilizes all faculties of the material:

bearing capacity, space enclosure and insulation valuve. Between

limits it is still the most economical. But above a certain height, it be-

comes impractical because of necessary wall thickness. At the same

time, its cumbersome nature makes free planning quite difficult

2. Skeleton framing yields the essential advantages of economy in

floor space, flexible planning and light structure. However, walls

function only for space enclosure and insulation. Structurally they are

only dead loads

3. Scheme of cellular construction. Vertical concrete slabs in various
shapes act both as load-bearing elements and walls. They can be
shaped, within a certain discipline to the grid, to fit a desired plan.

Floors are two-way beams poured monolithically with the partitions.

Structure thus works in all three dimensions. Forms may be permanent,

providing both insulation and facing
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bearing elements are thin-walled con-
crete shapes, stiffened to avoid local
buckling through stiffening flanges very
similar to those of light gage steel studs
(see top drawings on this page).

3. Structurally, this system is one which
only a decade ago would have been
nearly impossible to analyze. Even to-
day, the design of a flat slab with ir-
regularly placed supports requires a
complex and time consuming analysis.
The design of a slab supported and re-
strained by irregularly placed thin wall
sections is even more complex.

Similarly, the design of concrete wall
sections to avoid over-all torsional and
local buckling is no simple task. How-
ever, the challenge presented by these
problems can be met today with ad-
vanced methods of engineering analysis,
but would not have been practicable a
short time ago.

4. Finally, because of the complexity of
the engineering analysis, successful ap-
plication of this system requires the
disciplined approach and structural
understanding of the contemporary
architect. It is a structural system which
requires honest architecture.

All these are sure signs that one is
faced here with a fundamental innova-
tion which is bound to have beneficial
influence on our building technology, if
it is given a chance for application in
this country. The advantages to be
gained are clearly shown in the two
apartment house designs that follow:
one, an elevator-type and the other, a
walk-up type. These buildings were
projected originally for the rebuilding
program of Budapest, Hungary. The
apartments actually built were modified
because of the urgency for residential
construction and the economie situation
abroad.

How Apartments Are Built

Concrete partitions are poured in
forms (or molds) which remain in the
construction; molds serve as internal
insulation and outside finish. Before
concrete is poured, vertical and hori-
zontal reinforcing is inserted in the
molds. The molds are expanded gypsum
and lime. Concrete in contact with the
molds loses its water content and gets
rigid immediately, shrinkage being less
than in normal concrete construction.
Molds are prefabricated in various
shapes to permit precise and easy place-
ment of the reinforcing.

Floors are grids of two-way beams
with the open spaces being filled by
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hollow-core gypsum blocks. First thesee ARCHITECTS’ DESIGN FOR ELEVATOR-TYPE APARTMENTS
blocks are laid on formwork, and then
concrete for the beams is poured in be-
tween. Where partitions are located,
the beams are poured monolithically
with them.

In a six-storied apartment in Buda-
pest, the load-bearing partitions were
built 2 to 314 in. thick. Spans of the floor
grid varied, with 24 ft as maximum.

Care has to be taken in design that
the load-bearing partitions are placed
in more or less equal “density.” Due to
the two-way floor grid it is not necessary
that they line up. The amount of rein-
forcing necessary depends on how close
partitions are spaced.
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Implications for U. S.

Material saving aspects of cellular
construction should gain added impor-
tance in the present economic situation.
The feasibility of low cost walk-up apart-
ment buildings in fire-resistant con-
struction should be welcomed by all,
including city planners and insurance
companies. Elimination of all columns
means increased floor area. Reduced
depth of floor construction means re-

duced building height. Lightness of
structure means smaller footings. All Q{;?gsz'\s'
these spell more economical construc- Q{%

tion.

Many details of this system need mod-
ification and simplification to reduce the
amount of hand labor required in its

present form. The floor could be de-

signed and built like our present “‘flat

plate” construction or like the two-way

concrete joist systems, such as the so- ARCHITECTS’ DESIGN FOR WALK-UP-TYPE APARTMENTS
called ““Grid System.”

Wall sections possibly could be pre-
cast in standardized sections, or special
steel forms might be developed. The
European method of using permanent
forms which serve as a finished wall sur-
face could also be well adapted to our
needs.

Simplified Design Method

Before general application can be at-
tempted, a simplified method of design
acceptable to building codes needs to
be developed. This should not be too
difficult, with present methods of ex-
perimental stress analysis. Recent com-
mercial availability of the photo re-
flective stress analysis (Presan), devel-
oped especially for flat slab design,
would seem to be adaptable to this type
of work. As a matter of fact, it seems
very likely that an adapted form of the
cellular construction should bring about
quite a few simplifications in both design
and building in reinforced concrete.
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Elevator-type building designed with 12 floors. Four apartments on
each floor are symmetrically arranged around the elevafor lobby. The
fire stairs are located outside the building itself, being accessible
from terraces off the kitchens. There are four mechanical cores going
through the building, ventilated by a central fan at the top

One module equals 2% ft
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Typical Floor Plan Plan of Load-bearing Partitions Only

Woalk-up-type building with three floors. Each floor has two, 2-bed-
room type, and two, I-bedroom type apariments. Service areas are in
the interior, and living areas around the edge; mechanical equipment
is in two cores. Qutside wall area is only 65 per cent of floor area

One module equals 24 ft
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Typical Floor Plan Plan of Load-bearing Partitions Only
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In the system as proposed for use in Eu-

ow core gypsum blocks fill in
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the spaces between the beams.
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blocks may be left out to provide space
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for lighting fixtures. Ceilings are plastered
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and various types of flooring materials
may be placed on top of the blocks

is shown enlarged at right
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2
Construction ' details of parti- LEGEND
tion A" lnf drawing opposite 3
1. reinforcing in the horizontal
stiffening rib
4 2. concrete slab
3. precast exterior form serving
as final finish
3 ; . .
4. precast interior form serving

as insulation

5. hollow core gypsum blocks

Top photo: apartment similar to
ones illustrated on foregoing pages,
but designed with fewer amenities
for lower cost. Middle load-bearing
walls are "'U"" shaped, with hori-
zontal ribs being used as book
shelves. Note glazed lighting strips
which are easily formed in hollow
spaces left in the ceiling. Bottom
photo: here the load-bearing walls
form cupboards. Spaces between
them are filled with movable glass

panes; glazed tile is underneath.
Outside walls have one row of glass
block at top

JANUARY 1951 139



