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ALL ABOUT 1’2" LOK FLOOR COMPOSITE DECK

SECTION PROPERTIES PER FOOT OF WIDTH

METAL - " <
S]UE LAP THICKNESS 1 SP SN R, INT R EXT WT
b A GA INCHES IN® IN* IN* LBS 'FT LBS /FT PSF

OR BUTTON PUNCHED

| 12 | 1% 22 0.0295 0 188 0.202 0.219 B840 240 17
I | . ; :
= 20 0 0358 0236 0 260 1,140 J80 20

NS 24
[

w/h=385 (For stud design.)
Cv=00625
Concrete volume on undeflected deck in

19 00418 0276 0.320 0.332 1,460 550 23

18 0.0474 0316 0381 0.381 1,820 750 26

16 0.0598 0.396 D474 0474 2,620 1,220 33

R int. is allowable interior reaction based on 5 ° of bearing. R ext. is allowable
exterior reaction based on 2'2 " of bearing Properties and reactions based on
American Iron and Steel Institute (AISI). Specification For The Design Of

Cuh]_(. i: :)}?r :};{quar&; it ;::?;ﬁ 0 T:}i flustes Cold Formed Steel Structural Members; 1980 edition. Steel conforms to
T VISR S T They ASTM A611. Grade C. or ASTM A446 Grade A (33 ksi Yield.)

divided by 12 plus Cv

V=t/124Cv

RECOMMENDED GAGE CHART—NO SHORING

6.1 axie ! 66.2.0%2.0 66.29%29
Chart based on Steel Deck Institute (SDI) Loading 6610100 [} (66-88) (66.66)
criteria for three (or more) span deck. Bending {
stress is limited to 20ksi and deflection (of deck) to - A — USE 2" LOK FLOOR —4f
L/180. 150 PCF concrete. Live load capacity of the s 5  wm—)
deck/slab combinations covered by the chart is P,
usually over 200 PSF. | \--.._
9.0
\
= 18ga \ \
Example: 614 span with 5” slab. Intersectionis = % o =
in 20 Ga. area welded wire fabric is é \ | 19.ga \ \\
66-2.0X2.0. No shoring reqd. " N~ ‘\ e
Example J\ -‘\"‘-—4
\ 20 ga¥ =
60 — I
~t
I &L ga \---‘--
0 --N--.-"‘-ﬁ-__
35 4 45 5 55 H 6.5 7

SLAB THICKNESS, INCHES

'NICHOLAS |. BOURAS, INC.

PO. BOX 662, 475 SPRINGFIELD AVE
SUMMIT, NEW IERSEY 07901 12011277 1617




See why

Lukens stripped
plate is sm-lh an
attractive alter-
native to uni-
versal mill plate
for fabricated
bridge girders.
It's produced
from steels
made in our

modern elec-
tric melt shop complex,

and most plates are cross-rolled for superior

transverse properties.

Familiarize yourself with the Lukens
Fineline* family of low-sulfur constructional
plate steels for fracture-critical applications.

Find out how our Lukens-Conshohocken
facility can respond to your needs for light -

right now, |
&

Iy

. Dontmiss
the strip show
page two

to-medium thickness carbon plate and Sure
Foot" safety plate.

It's all in the latest edition of the Lukens
Constructional Plate Steels brochure. . . along
with general information about Lukens' capa-
bilities, specifics about available plate sizes,
specifications for grades of steel for bridges
and buildings, and our many heat treat-
ment options,

Don't miss this chance to update your
reference file.

Fill out and return the coupon and
we'll send you your copy of this useful 16-page

brochure.
LUNKENS

STEEL

LLINENS o —

The specialist in plate steels.

Lukens Steel Company
32 Services Building
Coatesville, PA 19320

Please send the latest edition of your brochure, Lukens
Constructional Plate Steels, to

NAME

COMPANY

ADDRESS

STATE ZIP.

|
|
|
|
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1985 FELLOWSHIP AWARD WINNERS NAMED

Eight winners of AISC's 1985 Fellowship Awards competition have re-
cently been named. Each winner receives a $4,250 study fellowship,
with another $750 going to the academic department heads for admin-
istering the awards. Students are judged by an outstanding award jury
on the basis of grade point averages, faculty recommendations and
contributions their expected programs will make to the engineering
profession and the structural steel industry as a whole. The 1985 winners
are:

Douglas J. Ammerman, University of Minnesota

Michael A. Avellano, University of Cincinnati

Deryl L. Easom, Washington University

Michael D. Engelhardt, University of California - Berkeley
Marvin W. Halling, Utah State University

James M. Ricles, University of California - Berkeley
David H. Sanders, University of Texas - Austin

Kay E. Vierk, lllinois Institute of Technology

PROFESSOR W. F. CHEN RECEIVES 1985 T. R. HIGGINS AWARD
Prof. Wai-Fah Chen of Purdue University, Lafayette, Ind. received AISC's
prestigious 1985 T.R. Higgins Lectureship Award at the Structural Sta-
bility Research Council's annual meeting in Cleveland on April 16 in
Cleveland, O. His award-winning lecture is "Columns with End Restraint
and Bending in Load and Resistance Factor Design."”

His award, an engraved citation and a check for $3,000, was pre-
sented by Robert P Stupp, executive vice president of Stupp Bros.
Bridge & Iron Company, St. Louis, Mo. Chen will present the paper at
five additional cities and events during the year.

OUR APOLOGIES

In the last issue of Modern Steel Construction, in the special Prize
Bridge Awards section, we inadvertently listed the address of Atlas .
Machine and Iron Works, Inc. as Gainesville, Ga. It should have

read Gainesville, Virginia. Atlas was the steel fabricator on the
prize-winning Liberty Bridge in Pittsburgh, Pa.

MODERN STEEL CONSTRUCTION



The University of Michigan Hospitals:
® Orderly Patterns for Growth

by Stephen Q. Whitney and Charles T. Robinson

r | roje I The rng Al U v H pital (Old Patier A 1 pected r .
enior assc ite and assistant chvef ol ar Main as the exist ng ||;|‘-_._[_-:"|I s called) such a well-known hospita 'r“_‘ aariad
pment, Albert Kahn Ass was among the tinest health care faciliies  central air conditioning and were not sat
o untry when opened in 1927. De with 16-bed ward rooms. Because
- igned by the renowned Architect Albert ty wa iled 1150 became
WY . by Kahn. it housed the most ip-to gate sys adithicult t he versity ecruit people
i _IJ “ e . tems ana equipment in an elegant, del for research

Kahn Associates Inc.. Detroit. Michiaar rative brick and limestone structure Ir Over the years, inspections of Old Main

orporating the latest planning innovations by the Michiga er t Pul
f the era Health and the state fire marshal resulted
: rganized In 1869, the University f The last 58 vears have seen dramatic in an ever-increasing st ol deticiencies
' 0" chigan Hospital system v‘-..r.r'_-‘\‘.:_.._.: changes in the practice of medicine. Who n 1970. the State of Michigan agreed with
ne of the lar = 1927, could have anticipated the de the results of a study prepared by the Uni
Y SIEN IS. The h 1 ] P ot open heart y, orgar ersity of Michigan. which indicated it wa
support ong of the three largest educa transplants. computenzed diagnostic pro no longer practical to attempt cc r
onal programs ftor health professionals ir edures or environmental control sys of cited deficiencies In Old Main The

slug@y concluged with a recommendation

for replacement of Old Main ar ad
ing of other fa He n tha L { M Med

cal Center

University of Michigan Hospitals (1
Ann Arbor Mich. and rep
ect (seen from NE). S
general hospital above
office of RHP-U. of Mich

2nd Quarter/1985 5




n heaith services, mead

The Functional Planning— Systems Analysis Process—
Orderly Patterns for Growth Minimize Obsolescence cal educ ;
Albert Kahn Assc es, Inc. (AKA) was Concurrent with the functional planning During the 60's, special spaces o ac

b
retaine

2 Adult Ger process just described, an analysis of var commodate mechanical and electrical

: the ious construction and engineering sys- Systems began to be used more fre .
largest component of the $285-million Re-  tems was undertaken by AKA. This anal- quently. The first implementation of a walk
placement Hospital Program. Anearlytask ysis included research findings and way space con in England ir

5 = 1C > ro i 1 i ; Y
was to develop a facilities master plan recommendations regarding state-of-the 062 at Greenwich Distrit los

eral Hos

ept, begun

cert with the site master plan art pianmng for departmental areas as wel sisied O

alternatives related electrical gistnoutior

wnicatic movement. environ floors, now known as inte

mental and other engineenng and archi nterstitial €

o con

yace conceplt receivedg careiu

tectural building systems, Included in this  consideration by AKA because

looking the e The anticipated useful lile of a major

bulding medical center, oy

Huron River Valley. This placed the new healtt re facility h as tt nust be
Adult General Ho al close to the onginal advanc ! well In exce of 50 years
atiant care fac he nd the medical ed aloav. Hosoital complexit 148 Incr sed
patier are 1ac S and (ne ediCal € nology. Hospital complexity ha Lreast ® Effective funcl il pla na re AN 74
icati sarch center. The new fa more in the past 30 years than in the pre T PP b
the inevita [ 1ance
Old Main and the Adult vious 200. This not only has dramatically - y ’
P Hospital constructed In 1938 increased nstruction. operation and ® Conventiona onstruction usually n
ional and space program lor the maintenance ( ed nechanical and electrical ser
[ o 1¢ nea and ed lor a spe i

Replacement Hospita i’rut_;r,JfTi was ini the ability of ho

described

Erechon ¢ W extenor wall of adult hospital (from SW)

Radiology. Surgery Suites and “\_,:I-r'_‘ Photo courtesy Barton/Malow. Section view at r
alty C.inmics on a room-oy-room basis. Ir
put to the project design came rom many
sources. To enst the o ospital would

il the needs (

2rs, they par-

building design through a

Ccess ol "gaming in gaming

quares repres

wearg arranc

nterested user

relationships From these ciagrams

malic plans were aeveloped. A lolal (

10 ensure that vanous
would be gesigned
ippropriate ¢

me from surveys conducted

ria. Add

L A ygram stati

rs and p ilients to consider

the ncerns related to the new hospita
Extensive use was made of full size

mockups of both single and double patient

bedrooms, intensive care yunits and nurs

nag stations o test the
nighly 1l area Th
placement H pita Pr
ation with the Ur ersit
ircl al nau

evalualegd such lealures as size, fayout
equipment organizaton, trathc flow and

accessibility tor handi ipped an ] '_"-_}'r-.'!'\.
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function. Typical ceiling spaces which
house these services are often difficult
to access, thus resulting in costly main-
tenance, as well as significantly limited
flexibility to accommodate growth or
change

e [nitial capital expenditures for a major
health care facility are likely to be ex-
ceeded by operational costs in less than
Iwo years.

® Interstitial space permits renovation to
occur with minimal disruption to occu-
pied spaces below. This is especially
important for functions adjacent to the
area o be renovated, which would re-
quire no disruption except for revision
10 services above.

AKA prepared a special study of 16 ex-
isting major healthcare facilities using the
interstitial space concept. Of these facili-
ties, 13 had interstitial construction asso-
ciated with all parts of the building, and in
general, the inpatient bed units were
linked harizantally with the diagnaostic and
treatment functions. The remaining three
included interstitial construction in se-
lected areas only. In these facilities, the
inpatient bed units had not been inte-
grated into the diagnostic and treatment
block. The decision 1o not provide inter-

stitial construction in the inpatient bed
units was based primarily on the infre-
quency of change requirements.

Maijor deterrents to the use of interstitial
construction were first-cost factors, includ-
ing additional deck, framing or catwalk
systems, elevator service (if applicable),
lighting, power, fire protection systems (if
applicable) and exiting systems. In addi-
tion, the building became taller, increasing
construction costs related to columns, ex-
terior walls, elevalors, stairs, as well as
electrical and mechanical risers. These
exira material costs were somewhatl offset
by savings in labor costs because various
trades can work simultaneously, one
above another rather than sequentially as
necessary in conventional construction. In
the final analysis, first-cost increases were
determined to be insignificant when com-
pared to the potential operational cost sav-
ings over the life of the facility, due to
greater flexibility and decreased down
time.

Structural Criteria

The primary objective of a structural sys-
tem is to support all of the loads which
may occur on or in the building without
excessive deflection or excessive material

stresses. Construction loads, wind and
seismic loads, weights of the various
bullding materials, equipment and per-
sonnel must all be considered in designing
the systems. Structural systemns should not
interfere with the installation of the building
electrical and mechanical systems, and
should not impose severe restrictions to
changes in the hospital layout or to de-
partment function changes The system
should be simple to construct and not re-
quire a great deal of maintenance. It also
should reduce noise transmission and iso-
tate vibrations originating from mechanical
equipment

To respond to the changing demands of
health care in a large medical facility, the
structural system must have qualities that
permit frequent changes in department
layouts and associated mechanical and
electrical services However, when these
functional changes induce loads which ex-
ceed design capacity, the systems must
be reinforced There is a clear difference
between structural steel framing and rein-
forced concrete when structural modifi-
cations are needed. Structural steel
frames can be readily reinforced in the
field to allow increased loading, or to pro-
vide new clearances when required.
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' ting access by workmen, this aspect

te nst [ ites a fire haz
ird dunng nstruction, particularly with
the need for temporary heat

Building Design and Organization
f\ al Hospital

The Adult Genera In excess of

000.000sqg ft wzed into

wo major

glements.; a stepped 4-level base with pr
1oNs 1or iuture honizontal expansion, and

3 npat | tower located above

vith th ipability fo ncal expa

! (518 i it Da 3 Nlains Hnaql

t ind treatment (D&T) functior uch a
10 3y, | ergency rgery and Lap
ralor [ DI pace I i
t ymit ] iry. Fha ICy and

2nd Quarter'1985

Matenal Handling areas necessary 10 a

major teaching medical center

ISes

The inpatient tower (IPU) hot

patients. inc

uding 70 intensive care
ooms equipped with highly sophisticated
nonitors and medical services. Separal

7

» D&T base and IPU tower is a :

h mechanical floor conmtaimng 17

air

1
|

wling svslem
aing sysien

3 and three electncal sub

stalions
in 1930, less than 30 effective drugs ex
sted for patient treatment. Bed rest was

the only known lreatment tor many ail
ments. Today a broad range of medication
and treatments is available to the physi
ian, and the Adult General Hospital as a
tate-of-the-art facility is equipped (o pro
vide all resources possible, including the

following

® In the Diaagnos

Pharmacy Depl

and lrealment base

the man serves live

itellite pharmacies on the inpatient
'I 14
® Three linear accelerators for cancer

ireatment are located in a specially de
igned and protected area in H!r-!.1||i-.;

n the I

Radioloqy west level

@ Planning for Diagnostic Radiology in

cluded such systems as computenzed

C.T.) body inners, ultrasound and

the latest Maagnetic Resonance Imag

ing
® The new surgical suite contains 17 highly
specialized operating rooms, including
ne dedicated o new or expenmental
dures and another equippedtota
2 organ transplants
tations been pir

® Nulliple works nave

ded in the t hon

Clhimical Labs in anhicipat

/50000 medical tests per year

® The rapid development of the computer
wd a revolution in medical ir
In the Adult

5SINGg Ger

an extensive

COMmmum

cation system allows (

3.600 pomnts in the ho¢
The IPU

tnuum of care

has been designed for a con

Each
ire, slepaown ang acule care beds. Unly

floor has inlensive
the mosl critically ill patients will be treated
n the intensive care unit. The linear ar-
rangement of nursing units will allow pa
beds and al

lient care disciplines 1o use

ocate staff as necessary. Of the 586 bed:

will De

bed rooms. the remainder two-bed

nt

e Adult General Hospital 324
single
Personal comfort of the patient was a ma
aesign

Each room will have

of the pa

or concern dunng the b

lienl bedrooms

win bathroom with tiled shower. Large

iow sills aliow bed-nddes

WINOOWS witl

tients a pat it the wooded

ramic view

rolling Huron Valley to the north or 1o the

STRUCTURAL STEEL
SOFTWARE

Accounting Software:

General Ledger with Financial
Statements

Accounts Receivable with
Statements

Accounts Payable with Check
Writing

Payroll with Check Writing

Material Management
Software:

Inventory for Structural Steel
Material In Process Valuation
Job Material Costing
Inventory Re-Order Report
Phase Lists

Shop Cutting Reports
Shipping Reports

Material Requirement Reports
Job Hours

Purchasing

Unlimited Telephone Support

Updated Versions For Two
Years

Operates On IBM-PC And
Most Other Micros.

ONLY *2,995.00

CALL OR WRITE
FOR MORE INFORMATION:

THORNAPPLE
MICRO-SYSTEMS
2020 Newark Ave., S.E.
Grand Rapids, MI 49507

(616) 245-7539




The Results
Construction began first on a 1,000-car
parking structure in June 1981, to provide

ce for construction vehicles. In Octo

round was broken tor the new

Adult General Hospital. Fast-track con

(
struchon was determined to be the most
appropriate m ethod for completing con

struction in the minimum time frame. The

nstruction sequence called for the
building to be completed in a senes ol
vertical seaments—sleel ereclted, deck
placed, sltud welded and ncrets

placed. The exterior wall was then erected

_ and interior work started

=, .“ :.a!)" a‘ ' p Because the hospital is on a sloping site
b x ¥ = more than 300.000 cu il was

e hillside. A former dump site

vd. of mater
P — SR

- RIE -~ N

eartn at thus locatbon

» mixed with large
s

wantities of nonusable matenal. A 600-it
ong. 45-ft high, temporary earth retaining
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f 50-ft |
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ft to 30 ft high, completed enclosure of the
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ca i ) Inive I & 10 1hi nedestrian co . Traffic to other floor
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Becausi t i leaching h pita thi I porlions f the Adull General Ho pital tio Paci L
' it § ' ' | I N
A j v il ) i v lirastas 1 M irea, a (
Ya 3 f | [ i i | ! [ [ i f Da ira (= ! ! .l
f1 ’ f The ' Hire )
=1 | ] 1 pa \ IMpr put 1O 10DDK vrich eact g
triict f mn 1 ) i
theater tis e  off the UpDH p ’ . ecting all 1 col ucti vith conne I pe
it ) mith ' } i i L 15 shop-welded and lielg-bolted. The
i UL 1 i | L i i
i § f
)| equit e0 DIOolE i i i he three [ , Ireas wers I ed of tr P aind
¢ F ' roar t g } hallow mp le bean while the IFU
| ] ]
’ " } wnd-airder net t T } 0 tow
é i ) Y have q c betwes 1 H ) ¥
T 1 Tl ¢
D i i | Y 3 ) i . i v gt 1 3
tie Y y r ' r i f : ' ed ' ) | i W W eg I ng ) 1or r
e ant ) i ; f thi - malerna
[ {O ac ie 1k 1 Mate ) transg tern have | LRCA i aat five type fintershilia
rouna i aned 1 Mmake heduled aeliverips pace construchiorn All ol the type 1
th 3 J pita W 1 I i ma i i ault G eral 1 pila med fire prol Lior equiremel N
g wa | I iera 15 W i I ew and existing hours tor 1S and w0 hours 1t
ionzontal tra [ wrouagh a itient care facilitie n the Medical Cen s trussi qirders and bearr The it
f § t whiclt £ I i ™ hed via an aut r lerstitia /St elected had hr. fire
nnects th na bby oV 4 1 /st omp r 1568 ' nter tia {ock With 11 ystern
ma pul 3 3 p } ¥ 4 f auil o } The r nly T " and the LT fran
bies Tt i § i \ wnd 04 1 ; f within the inter
o a ning t e Med 1a pplies t redel { 3 [ ted 1-hr rated and ke barrier
plet ] e i 1 101t { I f il O b I il natt
y I I £ itors | i 1 Ipplie he tended h th er \n au
5 [ 3 t and thircl has beg i )8 em was
tena whici i ited Dy lica Ar i y Pi [ I nler 1l Spa 0 a e d
na i ) : \ " " Main K b b fat r ; § al ot ety it it 11
nt ey 1 Na r ycddit T i ent 3 jospital. N | r
natural hant thr ] 2rest v ar harre la n pne nal tube Y DI 1 jamper T redd | echanica
i Jid ] 1 1 | i ! f 1 lat 110ry Spe { ] penetral ] stait I hait The
pridqge I e pleasar phar 10 E ing ) rg | n [ 1] I ducl penetratior
LT reas | { patien it and i led ier the interstitial dech ere unhmiteg

MODERN STEEL CONSTRUCTION




duced from a peak capacity of 4,500 tons cility modification projects to be under
eC! top O ar { | to an average load capacity of 3,000 tons taker wer the vears. As desiagned. the
ym chords with convenhior double-ar thereby saving on capital equipment Adull General Hospital will expedite these
] Ik ! 6in costs. The TSB serves as a heat sink in change with a minimum of disruption
. providing a clear distance from interstitial  the winter, through operation of the refrig ipancy of the Adult General Hos
floor to underside of steel of 6 ft, 10in. Bay eration plant in a heat pump mode. During  pital will mark the beginning of a se
resare 24 1t x 48 ftand 24 ft x 40 ft the summaer, it will also provide backup entury ol medical care and lraining at the
vith a neigr it in the ling capacity In f equipmer U : A | I nt
pPa I f 1 ] i [ nitting | Dilz [ Michia
) i ireatment ba 1 r on critical area thi [ has a i ity th N 1
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IV 1a point ! rthe f the facility, however. Curren Tl
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I pital desig a on gallon, diately east ol the new Surgery Suite In Steel Erector
] 1 daq l I it iR Wast | [ W I vogl a inl
I wale t i y f ited
icts like a liquid storage tank for cooling the DAT expansion zone. These areas w Owner
y heating enerq The TSB has allowed not T ter] | th . nany f=t T Rady

MI-JACK bUyE_
raveli ...5ame Quality, Expanded Service

UCTS of Chicad MI-JACK Products now provides a
Ml-jAC:ﬂ P:‘S&ﬁ TRAVELI manufacturer direct source for
of v “ompé
i trom the J. 1. Ci%€ (00t Sales - Rental - Service
e 2 Technical Assistance

on the world's highest quality
line of straddle cranes

Capacities from 18 to 350 Tons ... Many sizes

immediately available. Computerized nation-

wide inventory provides service parts within 24

- hours. Let MI-JACK's 30 years of experience

i e S . - solve your next material handling problem ...
: ECONOMICALLY.

MI-JACK el

TRAVELIFT
1-312-596-5200 m-_&_

TELEX: 27-0177 |
3114 West 1471 Street, Hazel Crest, IL 60429

The World’s Largest Manufacturer of Straddle Cranes



D-145 CNC DRILL

Dealer Inquiries In;;;:d-_-— Made l-n the U.S.A.
REASONS WE LEAD THE WORLD IN CNC DRILLING TECHNOLOGY

(1) ® 10 years experience with CNC systems (14) @ Automatic chip breaking without special bits

(2) ® Manufacture our own controls (15) @ Drill bit stall detection to preveni broken bits

(3) ® Write our own software (16) @ Highly accurate rerun-run-from repeatability

(4) ® Software support for most CAD-CAM systems 117) @ Four point full face variable clamping

(5) @ Material optimization programming (18) @ Closed loop hydraulic servo positioning system
(6) ® Computer generated saw cut list (19) @ + 132" accuracy for 60" non-accumulative.

(7) ® Exclusive Hi-Tech quadro-interpolated drill processing (20) ® Material measuring compensation for column work

Eg) . 25—232 communications m'torla(;mHg - {g ; ° % hole‘:lalnllﬁm;d mist cooling f

) ® Enough computer storage for a full years wo ( & Heavy duty fixed bridge designed frame

(10) ® Continuous software updates at no cha (23) ® Use off the shelf standard parts

(11) ® Computer monitored and regulated spindle RPM (24) ® Single source responsibility for service

{(12) ® Computer monitored and regulated spindle feed rate (25) ® Manufacture our own material handling systems
(13) ® Computer controlled automatic piece set up

Proven Performance at an affordable price (Call for an on-site demo)

Twx 910 722 7393 Metal Fabricating Systems Phone 501-897-2156
2600 EAST 145th STREET
LITTLE ROCK, ARKANSAS 72206



® Standard Beams through 8" x 23.0#
® Bantam Beams through 12" x 11.8#
® Wide Flange Beams
through 12" x 22#
® Channels through 12" x 25#
® Angles through 6" x 6" x %"
and 6" x 4" x %"
® Flat bars through 1" x 8"
® U.M. Plates through 1" x 12"
® A36, A36M. HSLA
Call us for prompt delivery from
inventory of most sizes.

300 Ward Road + Midlothian, TX 76065
Texas Toll Free (800) 442-6336
Out of State Toll Free (800) 527-7979
Phone (214) 775-8241 (Metro) 299-5212
Telex 73-2406




Pangbaorn offers

a full line of stan-
dard designs. Or we
can custom engineer and
manufacture a complete
system to your special
requirements...any size, i
any shape, any speed to
fit into your manufactur-
ing or fabricating pro-
cess. And all of our de-
scaling systems are built
with traditional Pangborn
quality, and are com-
petitively priced.
For the most efficient, |
cost cutting descaling |
and surface
preparation
systems...talk to
Pangborn first. We put over
75 years of applications
engineering, manufacturing
know-how and full service
back-up into everything we
build. Contact: Pangbom,
Box 380, Hagerstown, Mary-
land 21740. (301) 739-3500.

535 surface tion
for sted
Eibricators.

Now you can descale
steel faster, cleaner and
safer. And at the lowest pos-
sible operating and mainte-
nance cost per ton of
product cleaned.

Today, Pangborn Roto-
blast® descaling is the most
efficient way to clean steel
products. .. plates, sheets,
coils, rods, billets, slabs
and rolled or fabricated
structures of all types and
shapes from the very large
to the very small.

A Pangborn Rotoblast
system can clean, prepare
and provide the proper sur-
face finish for the application
of modern coating systems.
Additionally, Pangborn

descaling can lengthen
Pangborn's horizontal roller conveyor descaler,

tool and d[e llfe and _Im_ with inverted “T" apening, handlas wide flange beams
prove bUl’I"lII"Ig. weldmg up 1o 36" high, steel plate up to 60" wide and a

and machining variety of rolled and fabricated shapes. mk l I l

operations.
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1999 Broadway:
- @The New Reflects the Old

“SO he came to me with a sketch of
a triangular site with a church on it
and he said, ‘| want you to design an office
building on this site and keep the church
as part of the development, |'ll be back in
a fortnight.’ The first thing | had o do was
find out whal a tortnight was

That conversation between developer
and Architect Curtis W. Fentress set the
first restrictions on the design for 1999
Broadway, the $135-million, 43-story of-
fice tower built around Holy Ghost Catholic
Church in downtown Denver

Next, the architect developed four pos
sible design schemes, and eliminated all
but one—the one that radiated from the
epicenter of the church and spiraled
around its cruciform shape, wrapping the
envisioned office building around three
sides ol the existing structure

In designing 1999 Broadway. the archi-
tect considered a varnety of faclors that
would affect its shape. height and mass
He took into consideration the physical re-
strictions of the tnangular site, "and whal
was appropriate for new construction
around a pre-existing structure, for down
town Denver and for buillding around a his
tonc church

“The object was to design a significant
high-rise that would complement the
church's style and location, and build it
without causing the church to miss any of
Its services

In addition, the building s location within
the B-5 district in Denver's downtown core
permitted a floor-area-ratio of 10 for the
47 434-sq ft site. Zoning premiums for
plaza, arcade and low-level buildings—for
which the church qualified—increased
permissible gross square footage 1o
760,000 sq it

The architect deliberately contrasted
and complemented the two buildings by
ifing up 1999 Broadway and setting il
apart from the church with a 50-ft arcade
beneath the office tower. Clear glass on its
first and second floors was selected 1o
create a sense of transparency al pedes-
trian level, a feeling enhanced by views ol
the rear facade of the church from inside
the office building. The plaza around the
church was designed as an urban resting
place much like an English garden grove
with sodded and shaded sealing areas
where parishioners and passersby could
enjoy Cily views
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1999 balloons were released o celebrate lopping oul of 1999 Broad
way Building, Denver, Colo. The 43-story office tower, built around a
church, faces business district and famed Pike's Peak



A Marriage of Materials

The next consideration was 1o select build
ing materials to marry the high-rise with
the church, using to the project's advan-
tage the way new malerials of the sky-
scraper would harmonize with weathered
counterparts on the church. 1999 Broad
way's 140,000 sq ft quarried
from the same vein in Indiana that pro
vided the extenor for Rockefeller Center
was chosen to match the buff brick exterior
and terra-cotta tnm of the church. The
building's 230,000 sqg it of
flective glass was picked to blend with the

hmestone

sea-green re

church’'s green clay tile roof, replaced as
1|,-1FT ol its The
framing of highly polished, stainless-steel

mullions that supports the externor clad

$1 6-million renovation

ding enhances the reflective quality of the
building's Broadway apex and its faceted
glass curtain wall embracing the church
Because it blended with the slate al

ready used on the front steps into the

church an olive slate from northern Eng

land was selected to pave the remaining

church entnes and 10 border the house ol

worship, separating it from the acre of Al
rican green granite paving ils landscaped
plaza

Form elements of the church were i
corporated into the design of the high-rise
The gabled roof of the church became the
shape for 1999 Broadway's mechanical
Cell

penthouse, as well as the cathedral
ings in its lavatones, elevator cabs and
elevator lobby. The keystone integral to the
church’'s ltalianate renaissance architec

tureé is repeated in the wood tnm above
the skyscraper elevators. The marble ir

300 tons of travertine

s reiterated in the

terior of the church
quarried in Colorado
high-rise through 12,000 sq ft of green
marble trom Vermont installed on 1999
Broadway s interior public spaces
Nex!, the architect turned attention o
creating the office building entrance on
Broadway, the main thoroughtare al the
opposite side from the church. The two
faces of 1999 Broadway's corporale and
ecclesiastical sides now evolved. To
strengthen the

skyscraper s corporate

age. its two sides ol imestone and glas

Rendenng (1.) shows relationship belween tower and church. Structural steel frame a

mid-point (above)
ump-form system, here 8 slones above steel
/ ¥

Three levels are enclosed by environmental st

touch ground and act as giant gateposlts
Then, lifting the rellective-glass spine as
cending to the peak of the penthouse, the
architect placed a solitary stainless steel
column at the nose of the building 1o mark
its entry as prominently as the church spire

at the opposing side

{
|
b

T
Unusual footprirt of lower and church
presented many challenges

reen. Self-chmbing

formedd core
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Church Renovation Complements 1999 Broadway

Catholic church, cradied by ltower, undergoes
$1.6-million renovation as part of 1999
Broadway development

Last summer, when the last structural
steel beam was hoisted into place, the top-
ping-out milestone marked more than the
completion of erecltion of 13-million tons
of structural and reinforcing steel on the
arrowhead-shaped building. It signilied
the reasons steel was chosen by the de-
veloper for the framing of 1999 Broadway
in the first place

Steel's Flexibility Paramount
Steel was viewed as a more reliable man-
ufactured product than concrete. And, by
using steel, the odd shape of the building
was significantly easier to design and ex
ecute, and future tenant remodeling would
be simpler. Also, it would be easier (o cul
holes in floors to add internal office stairs
or a private elevator, or to weld steel plates
1o beams and columns to create the tloor
capacity to bear the additional loads of law
libraries or file rooms

A non-structural consideration also
weighed heavily in favor of steel erection
1999 Broadway could be built in 18
months, as opposed to 24 months with
concrete. The faster the high-rise could be
built, the sooner the developer could
switch from a construction loan, which car-
ies higher interest rates, to permanent fi-
nancing-—a particularly important consid-
eration in today's tight real estate marketl

2nd Quarter/1985

Holy Ghost Catholic Church, the renais
sance-style church built in downtown Den-
ver in 1943, underwent a $1.6-million ren-
ovation as part of the development of 1999
Broadway

Most of the improvements are neces-
sary because of a growing ministry, the
age of the church, the dilapidated state of
the rectory and the requirement to bring
the church up-to-date with building and
fire codes. Priorities were lo upgrade the
church and continue parish activities
throughout renovation and new construc
tion. All public utilities were rerouted to as
sure the church's day-lo-day operations
continued throughout development
Space within the struclure has been
shifted as well lo keep the church opera
tional during renovation. And two lempo
rary walkways for parishioners were al
tached lo the emergency side exits of the
building above excavation level to provide
unobstructed exits 1o the streel

Unusual Footprint a Challenge
The unusual shape of 1999 Broadway and
its footprint presented a challenge to the
structural engineernng solution, according
to consulting engineer Edward Messina
Also, the high aspect ratio and the pres
ence of the church structure in close prox-
imity to the tower strongly suggested a
wind study. Varnous wind resisting systems
were studied and analyzed using in-house
computer developed programs lo deter
mine the mos! economic method 1o resist
the wind forces resulting from a wind load
test conducted al Fluid Dynamics and Dif
fusion Laboratory, Fort Collins, Colo

The test predicted the extreme loads at
different angles from 0 to 360°. The final
system chosen was a mixed system ol
structural steel frame and a reinforced
concrete triangular core. In the north-south
direction, the long direction of the triangle
the concrete core resists all the lateral
forces within the recommended dellection
limits. In the east-west direction, the nar
row width of the core, two two-story high
trusses al the mechanical levels 3 and 5
and 29 and 31 were introduced to reduce
expected drift

A typical floor construction consists of
5va-in. thick composile metal deck slab
construction (3%-in. ightweight concrete
on 2-in. metal deck). The deck spans were

As part ol the renovation effort, the
church's green clay lile roof was replaced
and its rear facade rebuilt 1o restore an
exterior cruciform shape that expresses
the interior sanctuary and side chapels
The rear elevation is reflected in the curtain
wall of the completed office building and
IS visible al streel level through the glass
walls ol the tower's lower two levels

New life-safety and mechanical systems
bring the church into compliance with lire
and building codes. The pre-action sprin
kler system installed in the attic and base-
ment i1s supplemented by an attic smoke
exhaust fan and a fire standpipe system
installed in the belltower to provide fire de
partment hookups

In February 1982, the church building
was sold by the Denver Archdiocese to
the developer, and leased back tor 1,000
years. The leaseback agreemen! made
Colorado history as the first in the 168-
parish archdiocese

Truss T-2 at 29-31st |




typically 11 It, and were supported by 16 neclted 1o the concrete floor with shear Load-bearing connections at each col

n. and 18-in. rolled sections. The beams  studs umn support the prestressed limestone

were designed to act compositely with the The foundation system consisted of panels which in turn suppor continuous

slab through shear studs, held installed casl-in-place caissons founded on clay glass windows. One end of the panel is

through the metal deck stoneé and sandslione bedrock approx f xed. but the other end is free 10 move .
Due to deck and beam deflections the mately 50 ft below grade The caisson permitting thermal expansion and antic

siab thickness vaned. This additional load foundation provided a single high-capac pated movemenls between the structura

was introaguced into the design of the ty support for each column to transfer the frame and the extenor cladding. Wind cor

peams, and deck selection. Girders span building load to the bedrock. The max neclions are provided at thurd points below

ning 33 ft from the penmeter columns to  mum bearing pressure of 70.000 pst and the tloor line and at quarter points at the

the concrele core were also designed to a skin Inction of 7.000 pst tor the portion Hoor

act compositely with the slab. The girders inthe bedrock was used. Core walls below

were connected o the concrete core by the parking level bear on continuous con Architect

shear plates which were field-welded to crete grade beams transferring the load ™ W. Fenlress and Associals

steel embedment plate connecled to the 0 spaced caissons located around the LIONVeH, 1 nad

concrete walls with a senes of shear studs penmeter ol the Inangular core. In order General Contractor

The floor slabs act 18 a shear diaphragm not {0 reduce the Capal ity of a single cais Hensel Phelp nsiruct

connecting the exterior system with son, a minimum distance between cais

the core The shear cor nechion of the slab SOf ol three ciamelers wac

to the wall is through steel dowels at each Structural Engineer
slab level. These dowels transmitted the Facade Surrounds Church SR et ety
lension and shear forces to the reinforced The exlenor lacade, a combination o

concrele core walls, Gravity load is trans alass and limestone. surrounds the Steel Fabricator

mitted through shell angles connected church, which has reflecting glass. The la
with expansion bolts to the core wall cade on the long legs of the tnangle are Little Rock, Arkansa
i ind pane ne
tressed panels, which act as beam spa Steel Erector
. Derr and Gruenewald Constructio

Moment-Resisting Frame ng 30 it between exterior steel columr oo -1,.
The exterior steel frame was designed a onsis! of six separale pieces of limestone P
a moment-resisting portal frame to resist 5-ft wide by 7 -6 in. high doweled lo Developer
a parn of the lateral forces and any eccer gether and prestressed using a 5/8-ir Lawder Corporatior
tric forces. The spandrel beams were con Gr. 157 threaded bar tendor Lenver, Lolorad

etails and more!

Eam ‘ ,d,-ﬁﬁ The Leader in Computerized
i Sl "““F Structural Steel Application Systems
...Offers a unique turnkey package of complimentary programs
designed to operate on the Hewlett-Packard 1000 Series Computer:

& Beams & Weights, Cutting Lists, A Stair Stringers
& Columns Shipping Tickets & N.C. Equipment Data
& Vertical Bracing & Gather Sheets & Erection Plans
& nteractive Graphics (scaled details) ..plus many other design
& Full Size Templates capabilities.

3 . Call (404) 393-8259 for an appointment...
ComPUdron g'ves you more. write for a free brochure

& More Productivity & More Editability Visit us in Booths 13 & 14 at the
& More Accuracy & More Reliability AISC OPERATORS CONFERENCE,

ril 25-27 in San Anionio, Texas.
& More Connection & More Speed ~ P. O. Box 767508
DE?SJ'Q'H g:afypud’—aﬂ. Roswell, GA .-ftirs,?r"

(404 ) 393-8259
More Profit!




The Sohio Building:
A Distinctive, Revitalizing Force

by Jerry Sincoff and William O'Neal

Jerry Sincoff is vice president, operations, lor
the architectural firm of Hellimuth, Obata &
Kassabaum, Inc , St Lows, Missouri

William O'Neal is principal in charge ol the
structural engineering firm ol KKBNA, Wheal

Ridge. Coloradt

Architecl s render-
ing of new skysarap ~
er on Cleveland
skyline, the 45-slory
Sohio Building
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Sohu') s goals in the design of its new
headquarters in downtown Cleveland
were twofold: construction of a distinctive
building 10 house corporate adminisiralive
operations
late 10 the landmarks

which would successfully re
surrouncing 1t; ang
creation of a positive lorce in the revitali
zation of the city s downtown core

The site faces historic Public Square, the
symbolic and functional center of Cleve
land, and iIs situated near
builldings The Arcade and Terminal Tower
The Hanna Fountains Mall to the north i1s
another signiicant nearby development

two landmark

The Sohio Headquarters has
ponents: the atrium, an 8-stor
garden surrounded by office:

w0 com
y enciosed
SNOPS ana
restaurants;, and the 45-story high-nise
tower containing Sohio's corporate offices
The $200-million G ymplex of oltice and re
tall space will be Qhio's largest
office building. It will consolidate Sohio op

orporate

erations currently in nine locations. and
3.000 corporate

under one roof

bring nearly

employees

The atnum will have a dramalic pres

ence on Public Square, while relating well

to the height, mass and architecture ol

nearby buldings. 1 15 designed as an in

viting glass-covered space, lilleg with a

livity and light. It extends the pedestriar

scale environmen! of Fubili i

o0uare an
Euclid Avenue '] 1he ) ot it
uchad Avenue inlo the corporale cente

and serves as a transihional element o the

high-nse tower
. ]
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direction indicated that a tube frame act-
ing alone would result in unacceptably
large interior columns. Therefore, braced
frames were added to the architectural
core. Both a steel and a composite con-
crete tube were studied, with the final se-
lection being steel,

The east and west walls of the tower step
inward at 15-ft increments beginning at the
38th floor. Therefore, the north-south lat-
eral loads are carried by two interior mo-
ment frames from Level 38 to the roof
Loading in the east-west direction from
Level 38 to the roof is carried by the par-
tially interrupted north and south rigid
frames and the two braced frames. The

two drift criteria used were 1/400 for wind
and 1/200 for seismic. The wind loadings
used for preliminary analysis came from
both the Ohio State Building Code and
ANSI. Seismic loading was based on UBC
Zone 1. A number of loading combinations
were analyzed for the structure.

A wind study was performed on a rigid
model in a boundary layer wind tunnel at
Colorado State University under the direc-
tion of Dr. Jack Cermack. Negative and
posilive pressures were developed to de-
sign the structural system, the building
cladding and glass. In addition, the study
indicated the potential effects on pedes-
trian traffic around the building. It resulted
in a reduction in load for structural design.
but an increase in design pressures on the
exterior cladding, exceeding the city and
slale codes in many areas. These pres-
sures were presented on the architectural
elevations to provide the cladding supplier
an opportunity to design an alternate sup-
port system as accurately and cost-effi-
ciently as his plant capacities would allow

To maintain the drift criteria, the structure
was stiffened for loading in the easl-west
direction. However, due to the more ex-
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tensive frame and lower tributary loading
area, stress controlled in the north-south
direction, minimizing the premium for drift.

The tube itself is 135 ft from east-to-
west, 150 ft on the west side, 200 ft on the
east side, and follows the kink in floor plan.
Columns are spaced 15 ft 0.c. The notch
effect found on the north and south walls
lies outside the perimeter of the tube. Built-
up columns of plate to make wide-flange
configurations, as well as plate box col-
umns, were the rule for the lower two-thirds
of the tower. The corner box columns were
30-in. square with 5-in. thick plate walls
and weighed 1,700 pounds per lineal fool.
The average column in the tube weighed
between B50 and 900 pounds per lineal
foot,

Column webs were designed to elimi-
nate doubler plates which might be re-
quired due to column web shear, and to
minimize the number of web stiffeners re-
quired for column web crippling, web
buckling and flange bending stress. To
this end, high-strength steel was used in
many webs. Frame girders, although ana-
lyzed as fully continuous, were conceived
as shop-welded to the columns with
splices at mid-span to reduce the amount
of field welding required. The bending
stresses at girder mid-length were re-
viewed, and where none existed only a
shear connectlion was required at the gir-
der-to-girder connection. This encour-
aged the use of conventional construction
trees for ease and economy of erection,

Floor System Designed for Flexibility
To determine the most economical floor
system which would satisfy the owner’s re-
quired flexibility, four floor framing
schemes were studied:

® Base Scheme: 3-in. composite deck on
long-span composite floor beams
spaced at 15 ft o.c., carried by com-
posite girders. Mechanical supply ducts
are below the structure

® Alternate "A": 3-in. composite deck on
long-span compaosite girders support-
ing short span composite beams at 15
ft o.c. The main mechanical supply
ducts pass through the structure.

® Alternate “B": 2-in. composite deck on
long-span composite girders support-
ing short-span composite beams at 10
ft o.c. The main mechanical supply
ducts pass through the structure.

® Alternate "C": 3-in. composite deck on
short-span, articulated composite
beams at 15 ft o.c., supported by stub
girders. The main mechanical supply
ducts pass through the structure.

Careful review of cost, anticipated con-

struction time and occupant flexibility re-
sulted in selection of the Base Scheme for
the tower floor system. The 45-ft clear
spans found in the lower provide unusual
flexibility of space utilization for an office
tower of this scope. All floors were de-
signed for 100 psf, subject to the usual live
load reductions. A 50-50 blend of 3-in.
cellular deck was used for electrical and
communications systems. All systems uli-
lized a 3%-in. lightweight concrete slab
over the deck. Two-in. non-cellular deck
with 3%-in. lightweight concrete was used
for the office space in the atrium section.

Differential Column Shortening
Columns in the lateral frames are subject
to varying axial stress levels, but typically
they are smaller than the freestanding col-
umns sized for gravity loads only. To com-
pensate for the varying shortening effects,
an over-length criteria was developed for
each group of columns. These were pre-
sented in tabular form in both the frame
and gravity column schedules. Because
the column lengths mus!l be adjusted to
accommodate the axial shortening, it can
be difficult for the erector to know if the
elevations he establishes upon erecting
each tier are within accepted erection tol-
erances. To assist him, a table was de-
veloped which groups the columns into 10
categories having approximately the same
total dead load axial stress. Certain load-
ing assumplions were made in the devel-
opment of the table;

® Dead load of structure erecled

@ Slabs poured to six floors below floor
surveyed

® Exterior cladding erected up fo ten floors
below floor surveyed

® Additional dead load of 10 psf for ma-
terial stockpiling, etc., up to 12 floors
below floor surveyed

With this assumed distribution of load-
ing, the anticipaled elevation at time of
grection was calculated for each column
category al the top of each tier of the struc-
ture

Foundations

Both caissons and driven piles were stud-
ied for the tower. Initial pricing indicated
little difference between the two. Because
of a successful construction history in
Cleveland, caissons anchored in the shale
bedrock 200 ft below grade were selected,
Because its primary layers are unstable,
penetration into the bedrock a minimum of
20 it was necessary. The 76 caissons in
the system varied in diameter from 42 to
90 in., some containing as much as 400
yards of concrele
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he lalera id from the tower trar the atniu i shaft were made
mad 1o the | jat thr 1h a serie h ind loors 10 support the
f e bea lesigned bilize all of tinling 1
£ 1 ns w n na wer 100l jranite facadt ind
rint, Th ad e by the caiss( I ection of the granite )Or
ending and shea snemitted into the eiahl floors was done w it a ime
werburden. with the result that the maijor Above this level tower cranes hoisted and ftls were made at a lift speed of 300 fpm
v of WSSOI were di sel during the night shift, and facade de- Columns, some weighing as much as 35
bined axial and h ma d tailling was done dunng the day lons, were raised as individual pieces
1 syslem wa elect Steel erechion proceeded at the rate ol one
iing because of its sho Steel Erection fioor per week
the resulting | ng teel erection began with a crawler crane
allowable W beanng pressure was i etting the hirst floor of the atnum bullding
ed to assure a maximum settlement dif This permitted early access o the base Summary
teremt between the two foundation sy ent level for mechanical work. The first Twenty thousand tons of structural steel
1 i one-hall ir tour floors of the lower were sel next, a went into the SOoho tlower ang another
wing for erection of tower crane I he 00 to [ the atnum, totalling just
The Curtainwall Jround crane then completed atrium erex ver 13,000 pieces. Forty-five percent of
he tower facadi omprised of polishe tion from the tower out. and tower cranes  the wer weight 1s in the columns that
et Hed aranite Imr ers ang o rected tower steelwork from the fifth Tloor formed the tube, The steel was predom
] 1 granite | ntal spandrel pand It ntly A36 and Af Gr.50, but a modihed
he tw 1 If NO SDE 1l design Kodiak tower N d-yield sl wa
ported by k ‘ veld hie i t et the Wi e AiCT thick 1 In. and greale 3
| ! ire al i1 bank of itor shafts. The y el I i greate hickn i
i o aith F Dla A I ] 00 1b hard 1 ft of e r [ I y O.ir [
. pa K 1 | I 140 ft of boo ng ] J
3l i 1 4 | | I veigni teracted it It I Of the nio pia 10 begin the move INto It |
I The granite treatment wa nt DOO I ranes were designed with b w tacilitie n the econd quarter ol
f I the qla e 1 at it square towers inslead of the norma 1985, with hinal completion scheduled lor
For ¢ nservalior ) 11-6 11 to fit inside the elevator shaills the third quarter, a ltfle more than two
facing north ar ear, w elimmaling the problem ol ut vears aftter the start ol sleel erection
uth are tinted to allow only 4 jht an fels icking the towers wa in 54 Eighty tive percent of bullding space
heat trar ind window i 1t ing hydraulic |ack ing wa MY WA o] I 1 DYy mo, with the re
[ ind w ted 5 [ i t two ho ' beam:s nainder available for leasing
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First is Arbed's new rolled 40" beam . . . available in 16
sections from 149 to 328 Ibs. It gives high section moduli,
great lateral buckling resistance, and competes economically
with both fabricated sections, as well as reinforced precast
and prestressed concrete.

Then there's Arbed's rolled “tallor-made’ series (up to
42.45" x 18.13" x 848 Ibs.)...that lets you specify the beam
weight you need, other than what is normally available.
Result? Big savings: in fabrication costs and weight.

Why not get all the facts? Send the coupon now for
information including complete specifications.

TradeARBED Inc. 825 Third Avenue, 24th floor New York, N.Y. 10022

T L

(212) 486-9890. Domestic Telex: (W.U.) 125 159, Int'l Telex (ITT) 421180.
In Canada: TradeARBED Canada, Inc., 1176 Blair Road, Burlington,
Ontario, Canada L7M 1K9. (416) 335-5710, Telex 0618258

Please send complete information on TradeARBED's 40" beams and
“TAILOR-MADE" beams.

Name Title

Firm

Address

City State Zip

TRADE AR ED ..

INNOVATORS OF STEEL CONSTRUCTION PRODUCTS



Low-Rise Office Buildings
in Fast-Rising Growth

ne of the fastest-moving trends In
non-residential construction today is

the dramaltic increase in steel-framed, low

y office bulldings. Participating strongly

n the current. annual non-residential pr

vate building market of $80 billion

they are
now a common sight in office parks, shop
ping malls and other suburban areas
throughout the UL

The trend commenced in the mid-70's
with the start of the exodus from large cit
es |t has accelerated for several reasons
® Unlike urban skyscrapers, the low-rise

buldings are :if1|1[]T|lIJ|" o both corpo

rate and multi-tenant occupancy

® Thev can be sited close (0 major cilies

but al far more reasonabls ind and
vatn it "

® Ample space permits as n h a

125.000 sa it per othice tloor, plu uch

nployee amenities as filness center:

jogging tracks and even lennis courts

With 60% of ils volume in low-rise othice
builldings. the Parnc Corp., St. Li Is a
1eneral contractor who speciali; n de

I i projects. Rick Jordan, Paric
president, say ) n was founded ir

Q. ar we have already erecteg 14 ol
these structure no the two- 1O Tive
HooOr ile for a total of three million

it '-.'-\.li"-l']#‘.“‘!"_[i""_.]' chents. value and
waer cosl are our key obectives, which

eans that each of these 14 builldings had

o be steel-framed. You cannot beal stee
price and d n Hexibility and, sinci
tructural steel gof ip faster than other
VSl i nts get their rental pay
pback that muct irlier
jeveloper I nlernat
pment, has plans 1o build 11 low-rise of
bulldings, varying lrom three 10 six st
e n a 100-acre site in a Pittsbi
ice park. beven are already up, another
building 15 under construction, for a tota
f 750,000 sq ft of rentable space. William
A. Robinelte, president, comments, “The

economics of this market dictated that all

ol these bulldings be steel-framed, since
I wa r desire 1o keep the bays al max
! wiatl {aving more space betwee
heiped keer Hoar iay [ flex
L ind made the renting D eask
entially, a low-rise office t ling car
ranqge up 1o 10 stones in height, and usu ture possible ted by Koll Const., Newf peacr 1 KWIS¢
iy provides employee parking either ad from top, |.. Bundy Building, West L A, Republic Bank, Irvine, Cal,, Compuler Sclence
nning or underground. Steel-framed con El Sequndo, Cal.; and research labs of Allergan Pharmaceuticals, Irving
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struction is a tallored arrangement of
beams and columns o fit the exact needs
of a company or the varying needs of a
developer who will rent to a number of ten-
ants. Structural steel members carry the
load-bearing function; non-bearing curtain
walls permit the buildings 1o be enclosed
rapidly, even during winter

Strong Cellular Floor Trend
Coinciding with the growth of the low-rise
structures is another strong construction
trend, now made virtually mandatory by
the explosion in electronic office ma-
chines, information processing and lele-
communications systems. This is the bur
geoning popularity of cellular steel
flooring, through which is routed all of the
necessary PLEC wiring (for Power, Light-
ing Electronics and Communications)
Placed to serve the ever-changing loca
tions of electronic units, cellular flooring
puts no limitations on where an office can
plug in calculators, typewriters, lighting
microfilm readers, computers, elc
Charles H. Norris, Jr.. marketing man-
ager for structural/electncal systems at
H.H. Robertson Co.. Pitisburgh, remarks
‘We made and installed the cellular steel
f‘-"Ji‘Jnr-.u_; system in the five-story corporate
headquarters of Western Lite Insurance in
Woodbury. Minn. The company execulives
wanted an elecltrical distribution and de

livery system with enough flexibility to per-
mit rearranging workstations In almost any
configuration, without removing ceiling tile
or drilling through the floor. What they got
is a 345,000-sq ft structural flooring sys
tem that teeds all electrical, telephone and
computer lines. The system is linked to
approximately 7,000 preset outlet boxes
located at regular intervals within the floor
When a service change is required, the
most convenient outlet is located, the car-
pet is slit and the outlet quickly exposed
and activated

Intelligent Building—the Future is Steel
Carrying the organized electrification con
cept to its ultimate, the Intelligent Building
appears to be the future of the low-rise
office structure. Here, all systems will be
self-regulating, orchestrated by a com-
puter and linked by fiber oplics or wires
Throughout the Intelligent Building, control
units will diagnose their particular environ
ments and then regulate them in the most
energy-efficient manner. What the system
will control are elevators, heating. venti
fation, air conditioning, lighting, energy
usage, telephones, fire alarms, security
telecommunications and electronic office
services—all providing reduced life-cycle
costs for the tenants and the building
owner

But it all begins with a piece of land and
a steel frame that supports all elements of
the building. Increasingly, the framing ma-
terial is an economical, high-strength
A572-Gr.50 steel. With a minimum yield
strength of 50,000 psi, it permits shallow
depth beams to reduce floor-to-floor
height and provide long, column-free
spans. And, as another cost reducer
these structures can be provided by
smaller, local fabricators and ereclors

Energy-efficient Citizens Fust Bank, Glen Rock, N.J. headquarters. Shading and sun con
trol accomplished with steel-framed cantilevers at 3rd and 4th levels. Designed by Tellef
sen & Mader Associates

2nd Quarter/1985

STRUCTURAL
PRODUCTS

What 9% of your needs
require ST. LOUIS
SCREW & BOLT HIGH
STRENGTH Bolts?

Consider this -

« American Made
« Tested & Certified
« Full Range of
Type I & 111 Products
« Fast Delivery
« 95 Years of
Dependable Service

We want to be involved.

caLL US coLLEcT!
Today at 314-389-7500

ST. LOUIS SCREW & BOLT CO.

6902 NORTH BROADWAY
ST. LOUIS, MISSOURI 63147-9990
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Dramatic atrium (1) of Woonsockel Savings, designed with steel frame, has size reduced al each 1oor [0 increase

usable space. Park Place, (r.), Clayton, Mo., built by Paric Corp., features steel-framed balconies overlooking park

Ideas for High Efficiency
in Low-rise, Steel-framed Structures

1. Not vet a trend, bul a likely one, is the
cost-saving sharnng of equipment in one
multi-tenant buillding or in a central o

ition that services satellite buldings ir
an office park. Instead ol having each
3 own word
processors, data processing equip
ment, el access o tecnnoiogy may
be included in the price tenants pay per

square foot

. Steel framing perm

not only 1o keep

the sun's direct rays from each tioor, but
L Y

also to conceal mechanical duclts that

rr r 11 1 1 1 ~
irTy a conaitio ] anad ¢ trca
ervice conduit
As mentioned earlier. electrified Hoorine

thern wdiovisual equipment, calcula store and indoor litness tacility with run

tors, call directors, closed circuit TV ning track and exercise room. Lulgoor
omputers, copiers CRT terminals recreational facilities planned for the fu

glectronic mail station micronin m lure include s held 110gQging (rai

Cropro« :50rs. paqing systems, pnnt wilh exercise i ccer field and

ers, shredders, lask jhting, lelecor volleyoall (

ferencing, telephones, telex equipment 6. Les! e think that the Intelligent

typewrniers and word processors R

4. The Woonsocket Institution for Savings the future it ictually the state of the

Buildina, Woonsocket, H.| used the it today. Many of its seli-reguiating

fast-track construction approach. For mechanisms are leasible with current

example, the structural steel order wa tect oqgy. Elevator systems are ava

placed even before the drawings were ible to heighten et ncy durnng peak
i. The foundatior jrade e pet : h a ng arriva

wvalor walls were

\d ready the labricatec

structural steel when 1 was qgelivereg

vings of steel framing

construction cutl wo

5. One of the newest low-nse othce build

inas 1s Aetna Lite and Casualtys 1.5

T g ft structure in Middletow

Conn. For amenities for its 6,000 em

ployees, the three-to-six-level buillding We are indebted to the Steel Products News
houses three calelerias, a company Bureau for information and photographn:
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Structural Steel Framing Offers
Maximum Flexibility for Hospital Design

by James R. Kunkle and Lee M. Stottele

R. Kunkle is senior &

(e and struc

Jé
tural engineer lor The Buffalo General Hos
pital Project, Bultalo, New York

Lee M. Stottele 1s manager of proposals and

presentations at Cannon, Grand Island, New
YOrk

erh the experience of well over 300
healthcare projects, the Cannon
Corporation has gained a heightened
awareness of the issues confronting the
planning, design and development of hos-
pital projects. The ever-rising cost of con
struction coupled with increasing de-
mands of regulatory agencies make it
imperative to design healthcare/hospital
facilities for optimal use—now and In the
future—and to use construction malerials
such as structural steel, which lend them
1Dty

selves to greater fle

General Concerns In Hospital Planning
Several major concerns are central to the
successful development of hospital facil
ities. These concerns are based on the
functional requirements of the facility as
well as its general goal to meet the medical
needs of the community it serves. Func
tional/operative requirements and poten-
tial future expansion present unigue de-
sign challenges to architect/engineer
teams. The determination of an appropri
ate structural system must accommodate
several key design requirements
e Use of matenals which are struclurally
flexible and easily adapted for future ex-
pansion
® Conformance to existing floor-to-tloor
heights of adjoining

of sieps or ramps n

"

uctures to cir

cumven! the use
major circulation corridors
® Allowance of greater bay size without
space restrictions imposed by columns
@ Incorporation/meeling of specific func-
tional design requirements such as max
mum allowable window tenestration on
patient floors
® Continuance, with
day-to-day hospital activities during
construction

ittle disruption, of

Material Adaptability/Flexibility

Structural steel provides the adaptability

2nd Quarter/1985

Completed Buffalo General Hospital, Buffalo, N.Y

kept costs down, provided early occupancy

and flexibility required to meel various
constraints inherent in most hospital proj
ecls. In many cases, sile development

limited by the size of the site. This limitation
requires that hospital expansions/addi
tions must be shoe-horned into and
around existing bulldings. Connections 1o
structural frames of existing buildings
often involve awkward angles and large
canlilevered lloor areas so new foolings
can clear existing footings with mirimal
shoring or underpinning. More often than
not, transfer girders or trusses are required
to span existing wings or departments to
allow them to remain functional as con
struction proceeds. Statistics show the ex
pected life for diagnostic and treatrment
departments 1s 15 to 20 years before they
become technologically obsolete. For this

ol in-tloor air concitioning al

steel-framing

reason, existing steel struclures are more
oaamnqgs or
departments

Floor-to-Floor Heights

Additions to existing hospitals always re

wire matching ot tloor-1o-tloor heights 10

circumvent the need 1or steps or ramps i

major circuiation corngors

in agaaion ex

isting hospital structures have often beer

constructed with relatively low tloor-1o

floor heights because ol the

general |ack
ICE WOTK. Since

new agdaitions are typically air condilioned

the existing tioor-to-floor heights present

problems to the This requires

iesign team

close coordination between structural

mechanical and architectural disciplines
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Existing steel-framed buildings permit
ease of retrofitting and savings in con-
struction caost over concrete slab build-
ings. The ability to cut and adapt structural
steel lo required floor-to-floor heights pro-
vides added flexibility and ease of con-
struction,

Bay Size

Various functional departments within
each hospital require bay sizes which best
suit their operations, Bay sizes for each
department can vary from floor-to-floor
and within floors, and can have varied load
requirements ranging from 40 to 360 psf,
Hospital equipment adds to structural
loading concerns. Special equipment may
be very concentrated and/or be highly
sensitive 1o vibrations.

Given the various functional require-
ments of each department, it s critical that
structural and mechanical engineers and
hospital architect/planners coordinate the
design efforts early on in the process. The
result can be a framing system which best
suits hospitals as well as structural re-
quirements.

Future Horizontal/Vertical Expansion
Many hospitals are built with limited mon-
ies and are onginally planned to meet
healthcare needs of the surrounding com-
munity. To meet the need for increased
medical services, architect/engineer
teams must provide for potential future ex-
pansion. Typically, hospitals must either
expand through totally new construction or
renovate by adding on to existing facilities.
Structural system plans for hospitals do
not lend themselves to uniform structural
grids, Central elevator/mechanical cores
generally do not exist because of the re-
quired separation of critical care functions
and public/visiting activities. The building
perimeter is generally dedicated to patient
rooms which require generous window fe-
nestration. As a result, bracing systems

28
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Site plan shows new construction.

needed lo resist lateral loads cannot be
located in convenient places, Steel fram-
ing lends itself to the unique bracing re-
quirements of each project.

Structural steel framing provides other
benefits related to future expansion. In
many cases where existing hospitals are
concrate construction and planned for fu-
ture expansion, the high-strength, light-
weight characteristics of steel frames and
composite lightweight concrete floor sys-
tems make it possible to add one and
sometimes two additional floors over and
above initial expansion plans, Its capacity
to accept new load requirements for hos-
pital functions and equipment aids struc-
tural engineers in bringing the building into
compliance with existing codes such as
those for earthquakes, wind loadings, and/
or snowdrift loads.

Buffalo General Hospital—a Case In
Point

Buffalo General Hospital exhibits many of
the same characteristics which confront
the expansion of other hospitals. In down-
town Buffalo, Buffalo General is situated
on a tight urban site with little room for
lateral expansion (see Fig. 1). The
626,000-gross-sq-ft, L-shaped addition
being built adjacent to the hospital's eight-
story main building is contained in the 16-
story tower. The lower includes medical/
surgical units (patient rooms) and support
offices, labor and delivery/obstetrics, sur-
gical suite, medical intensive care unit,
critical care unit, cardiopulmonary func-
tions, clinical laboratories, diagnostic ra-
diology, admitting/discharge, dental clinic,
lobby, radiation therapy and general
clinics.

When planning for the expansion be-
gan, structural engineers were confronted
with several challenges. The site had lim-
ited buildable area within the property
owned by the hospital. Also, construction
of the new 16-story tower required the ex-

Fig. 2. Site prior to construction. Building
in front was demolished, 5-story existing
structure on left.

isting main entrance lobby and admitting
department be demolished. The new
tower had to be constructed within a tight
property line along two major downtown
streets and directly adjacent lo two exisl-
ing buildings (see Fig. 2). A major part of
the 16-story tower had to be perched over
an existing five-story steel moment-framed
structure which had originally been de-
signed to extend to a maximum of 14
floors. The structural design had to con-
form to the limited floor-to-floor heights of
the adjoining buildings as well as provide
use of lightweight structural steel framing
to minimize new loads on existing footings.
In addition, all construction activities had
to be planned to allow continuance of all
hospital functions with little disruption or
loss of patient beds.

A primary planning and operations re-
quirement was to locate all patient rooms
in the tower central to the major circulation
corridors and diagnostic/treatment de-
partments. To accommodate the required
number of patient rooms it was essential
to evaluate the possibility of additional
floors.

Early investigations of lateral loads for
the tower design indicated the existing
five-story building did not meet drift limi-
tations established for this project. Further
studies indicated that existing footings
had limited capacity for supporting the
proposed additional axial loads due to
wind and gravity. To maximize the number
of additional floors which could be pro-
vided over and above original plans (two

more than original design), the wind axial -

effects had to be minimized. This led to
use of perimeter rigid frames around the
tower, supplemented with braced frames
at lower levels. Braces had to be placed
in locations where existing footings could
be underpinned if required. Furthermore,
the construction sequence required the
part of the tower to be built over the ex-
isting building proceed concurrently with
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Fig. 3. Demolition of main entrance and Fig. 4. Foundation work begins for
preparation of 5-story existing structure for new tower—with minimal disturbance
steel tower to patients

the foundation work of the new adjoining walls were also limited This meant little or  structing over and adjacent to the existing
lower element (see Figs. 3& 4). Asaresult, no bracing above the sixth or seventh five-story bullding The desire to add two
the existing building bracing system had tioars (_\,i_I!|F_fl_'_'rl'.’t'}|'...' these concerms and/or more stonies than indicated i the onaina

o be designed to carry wind loads inde restnctions led to a satisfactory solution plans required extensive analysis. Gen
pendent of that part, as well as serve the namely, the use of high-strength steel erally, every element in the existing build
new tower as a whole framing with 3-in. composite metal deck ng became highly sensitive to the addi

To permit maximum window fenestration floor topped with 4'4-in. lightweight con- tional loads. Specifically, the existing
as well as flexibility for planning and cir- crete to achieve a 3-hr. fire rating (Fig. 5). footings had limited capacity for additiona
culation in interior spaces, penmeter walls loads. New floors were shored during con
had to remain free of braces. Acceptable Structural Solutions struction to reduce the ponding-weight el
locations for diagonal braces at interior Structural concerns centered around con lect of concrete which normally occurs if
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q. ¢ )atal of wind bracing
bear ire iree | je . EXte
Tir T | i J  § 3¢ i
liternate bracing syslems were
1. It becamu 1 that only
werimeter bracir noment Ir
uld accommodate the loads. |
lumn foolings had higher wind axial ca
pacities for the 1 WIiNng rea 1 meta
Parnk K wa eq [ Ay 1N e f
nitially planned brick, the existing Drick
lacage ua b f I required 1o
existing build
n walls which
mr
hese walls were accessible from the oul
je if underpinning wa wired. The use
f an in-house computer to model the lat
era A0 SySli played a key e in the
feasibility of the pr . Twolt Jings had
10 be analyzed sim Neo v e Wer
1S a whole ind hall the lower which was
10 be built over the existing b IiNg
The five Yy ex 10 £ nng req
idditional stitfr beca the 1
rased height, Liagot braces wers
idded In the nortr th 1ace e
lemporary Drad ed in the easl
wes!t direction on the hirst five irs 1o pr
jle load capacity unti the full fow was
ompleted. Each frame had diffe 1 stift
£ haracler ncreasing he tiff
Nt W | tr the XiS1 |
footings
LOOKING al [ne NET 8 whoie, the tw
! f i the tower plar re ofisel from
h ather by 35 ft. whicl juced i
ald . i the nt frame the
as!t and west fa VI il framing
plan). T ha the shifin i Ihese
trame ns wi idded al (
betwi i i ealing p¢
meter Mumr pa ] i 29 -0 I (
i th and south
[} '_‘.1 l ." .JII e 14
olumns 1o pr i ler stiffness (see
! 6), That re ted I i )S ol ap
proximalely one p I Sl

bracing schemes and simplified the inte
raming. Standard framed connections

were used for all interior beam and girder
Finally
linking all the frames in each direction was

conneclions a computer model

YOIS Or over
Jilding
quired before all problems within the ex
sting structure could be economically re
2l

at two lines at the south end (existing el

solved final solution required bracing

evator core) and bracing at the north face

The foundation wall along the north face

was underpinned between column spread
footings t arry agditional wing axial
It could not otherwise be accom

d conven

tional composite design beams and gir

agers with a3

ahtweight concre

naicated thatl shornng aunng cons ior
wa the cost of additiona

NI so all floors were shored 1o re-
JUCE ts of differential settlement be
tween the two lower halves (see Fig. 7)
The exte n was a blend of three ma
lerials: precast con d
Dryvit. Use ol these matenals was carefully
coordinated to limit the use of precast con
rete, so as 1o minimize extenor skin load

ASi-irack

Construction Phase

scheqd na fre

legl frame be erecled e

sting bulding, us

accomj sh

loundahon drawings werg completed six

or to architectural drawings

sleg

directly from

on IClion mar ra

SIS age
that both steel delivenes and major trans
portatiorn ute 1S W¢ 1S primary n
pital functions, were not s 31y ted
Concluding Notes
Although the project Involved complex
I plans requinng adaitior er and
idjacent to existing buildings nat

bar e, the naled construc
cheduling perat wWOorking relatior
nip with the hospital poarga ol 1r (=]
ind e of structural steel permitted early
pccupancy ind addition of floors

| al plan the tlexibility of the

lded in reintorcing the existing

v fr

g for new Using a 66-

wind loads

ft transfer truss permitted construction
Against the ex without )
ruption to hospital functions. In addition
the extensive use ol high-strength steel
and npo 1€ Hoor te

ed the overal tor

¥SuUll, consiruc-

were maintained wel

managers initia

occupancy
substantal operational

new aaaitions were cor

cled as designed

Architect/Engineer
Cannor

Construction Manager

Turner (a o

Steel Fabricator

Steel Erector

Owners

Board ol Trusts

The Buflalo General Hospita
Bufia New York
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R b o o e i b A
SCADA’S $2,000 STEEL DESIGNER

YOU WON'T BELIEVE THE PERFORMANCE!

* Input data easily through menu | Have the computer find for you Call American Computers &
and default driven techniques. the lightest sections from the Engineers to find out how you

o Inclisde beat and trass ale- AISC library provided, or from can acquire the SCADA Steel .
a library you can build yourself. | Designer installed on an

e Plot the structure on the screen *Geta h st of material for E:::;sc;:fgxg::t;;wlag

N quantity take-off.

and view it from any angle to $6.000 COMPLETE!
check your input. This complete program runs on i

® Load the structure with con- an Ericsson-PC, an IBM-PC
centrated and distributed compatible computer with | ,
forces. Ergonomic features such as I A

|

ments for 2-D and 3-D frames.

an Ergo-arm, a light and
compact keyboard, a high
resolution screen, a low

® Apply thermal loads.
* Include P-A effects.

* Run an exact analysis to deter- noise central unit and a
mine forces and deflections. handsome design to
T
* Run the design to check the sta- | enhance the
tus of each member, one by one l°°_k3 of your
or all at once. office.

% :‘”']n - ;L:m (213) 477-6751 + 11726 San Vicente Bivd.. Los Angeles, CA 90049 ERICSSON -

The Steel Designer is a subset of | niques, Steel and Concrete Post- American Computers & Engineers can
SCADA, a general purpose finite ele- | processing and Graphic and Numeric supply you with complete hardware/
ment program with features such as: Database Reporting, software configurations consisting of
Material and Geometric Nonlineari- the following products: NCR TOWER,

ties, Buckling, Full Dynamics, Mesh | SCADA runs on IBM-PC compatible SUN, CROMEMCO, ERICSSON, NEC,
Generation, Solid Modeling, Heat | systems and other systems running CALCOMP and AUTOCAD.
Transfer, Screen-oriented Input Tech- under UNIX, VMS and MS-DOS.




