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A SIMPLE REVIEW PROCEDURE FOR DETERMINING THE NEGATIVE MOMENT
CAPACITY OF IIEINHIHCEIFE SLABS FORMED ON STEEL DECK.

t=total slab thickness, from bottom of deck to top of slab, inches.
P=npitch of deck (center to center of ribs), inches.

dd=depth of deck, inches

d=distance to center of reinforcing steel from bottom of deck, inches.
Ag=area of reinforcing steel (not tﬂe deck), sq. inches/ft.

bp=average width of one rib, inches.

b=12 (bp)/F, inches per ft. of width.

Conventional reinforcement concrete design procedures apply —such as
the elastic method from ACI 318-63.

fe= 1350 ot P=Aybd __

f2=30000 psi example values k_— V2 pn+(pn)*-pn

n=9 i=1-k/3

Mc=Vatckjbd? (or) Ms= Asfsjd (least value governs, inch pounds)
UNITED STEEL DECK, INC. PROFILE w/h bp P b
1.5'" Lok—Floor 3.85 6 12 6
2" Lok—Floor 3 6 12 6
3" Lok—Floor 2 6 12 6
N—Lok 0.75 2.25 8 3.375
B~ Lok 1.5 2.25 6 45
Inverted B— Lok 25 3.75 6 1.5

Notes: 1) If the deck is unshored (during the pour) the design moment does not need

to include the weight of the slab
2.) This design procedure is applicable for either composite or non-composite deck
3.) The w/h values are used to determine stud strength if composite beams

are being used. Note that N-Lok is not efficient for composite beams

'NICHOLAS J. BOURAS, INC.

PO. BOX 662, 475 SPRINGFIELD AVE =
SUMMIT, NEW IERSEY 07901 (2011 277-1617 P, )




When it comes to constructional plate steels,
we wrote the book. This current edition features
Lukens' capabilities with regard to:

Sizes. Standard specification plates available in
widths to 195,” lengths to 1250” and thicknesses
to 25.” A size card shows details.

Specifications. Mechanical properties and
chemistry of the various grades of steel most
frequently found in bridges and buildings. Dis-
played in chart form.

Heat Treating. Offered on plates up to 890" long.
Stripped Plate. An alternative to universal mill
plate in applications such as fabricated bridge
girders. Produced in lengths from 120" to 1250,"

Write
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CITY

Please send me a copy of your brochure, LUKENS CONSTRUCTIONAL
PLATE STEELS

widths 12" to 48" and thicknesses %" to 12"
Lukens-Conshohocken. A rolling mill and ship-
ping complex designed to meet your needs for
light-to-medium thickness carbon plate and our
Sure-Foot* safety floor plate.
Lukens Fineline.” A family of low-sulfur con-
structional steels particularly effective when
used in fracture critical applications.

For your copy of this brochure, illustrated
with photos of our facilities and our products in
use, just fill out the coupon below.

LUNKENS STEEL

---——-------------1

LUKENS STEEL COMPANY
586 Services Building
Coatesville, PA 18320
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1985 INTERNATIONAL ENGINEERING SYMPOSIUM

OFFERS UNIQUE OPPORTUNITY

The 1985 International Engineering Symposium on Structural Steel, jointly
sponsored by the American Institute of Steel Construction and the Ca
nadian Institute of Steel Construction, offers a unique opportunity for th
international engineering community to hear some of the world's leading
authorities in structural engineering research and design. The Symposium,
May 22-24 at the Palmer House in Chicago, replaces the annual AISC
National Engineering Conference for 1985.

The host city has Magnificent examples of steel construction, including
three of the tallest buildings in the U.S. One steel-framed high-rise now
under construction, Northwestern Atrium Center, will be the subject of a
special panel analyzing decision making processes during framing ma-
terial selection. Experts from the Far East will discuss steel's impact on
that region’s dynamic economic growth as one speaker focuses on high-
rise construction, another on trends in cable-stayed bridges. Seismic de-
sign, wind action problems, cable structures and space frames will receive
special attention. Sessions on advances in short-span steel bridge design
and bridge retrofitting are scheduled. Canadian input includes develop-
ments in limit states design and research on steel plate sheer walls.

In addition to innovation and economy, quality assurance is one of the
most important aspecls of steel consltruction. Specific emphasis will in-
clude the effect of weld repairs by a representative of England’s Welding
Institute and quality assurance procedures by an American specialist.

For more detailed information, turn to the ad on pg. 20 of this issue.
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One Financial Place:
@Ctxchanging Times in the South Loop

by Raymond S. Clark and John Zils

1950's and the later relocation of a cor urt was 1o be operated by the Regiona
solidated Amtrak passenger service o Transportation Authonty (RTA). The orig
Lhicag Inion  Stat eliminated the ties
eed lor a jjor rail terminal at Lasalle Park
treet Station As time and the forces of i
nature took their toll on the facilities. ra eared and prepared for new constru
road 1 i ieciged ibandon the Lo
L ling. Planning t 1an for a new
smaller passenger lerminal, to be located New Development
ith of the original terminal. The The first project to be d ped in tt
minal, intended toa e T p area was the addihor he Chicaqo
puter rail trafl £ ] [N LY Ul Board ol Trade B iing (CBOT b 1
Award-winr ) fa Iy e
north OFf Van buren streel (see Fig. 1), In
1980, construchon began on the new Cl
100 Board Options Exchanae (CBOE) a
550-million trading and office fac . Lo
Hed on the te of the ngina 15alle
Streel Station, the nine-story building ha

-
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Artist's rendering of project from southwest
showing Board of Trade and adcdition
Chicago Board of Options Exchange and One
Financial Place
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been occupied and operational since Feb-
ruary 1984. The lates! addition to this ex-
citing devloping corridor is One Financial
Place. a 39-story. one-million sq ft office
tower between LaSalle Street and Finan-
cial Place (formerly Sherman Street) and
CBOE and Congress Parkway. A partic-
ularly unigue feature of the One Financial
Place project is the six-story, 85.000-sq ft
low-rise structure located south of the
tower and directly over the eight-lane Con-
gress Parkway (Eisenhower Expressway).
This facility features the new trading floor
tor the Midwest Stock Exchange. as well
as the new RTA Commuter Station, It is
sited upon the railroad bridge structure
onginally constructed to allow trains to
pass over the expressway and into LaSalle
Street Station

Building for the Future

Architectural programming of the One Fi-
nancial Place project took into consider-
ation numerous physical, functional and
marketing aspects. It was the owner's de-
sire 10 produce a first-class building re-
sponsive to the needs of the major tenant,
the Midwest Stock Exchange (MSE), while
providing state-of-the-art services for the
general office tenant environment. MSE
functional requirements included a
25.000-5q ft clear-span trading floor. ex-
lensive computer systems installation, an
unintefruptable power source and special
mechanical support facilities. While it was
desirable to maintain a direct access be-

Fig. 1. Elevation looking east ai recently
developed office and trading facilities.

tween the CBOE and MSE operations, pro-
vision was necessary lor adequate secu-
nty for the separale exchanges. their
computer facilities and vault areas. Crea-
ture comfort was an issue because of the
heavy expressway lraffic below the low-
rise building and the almost continuous
commuter train aclivity immediately south
of the building. Sound and vibration read-
ings were taken throughout the site to de-
termine the acoustical/damping require-
ments for the new structure.

In addition to MSE program require-
ments, the development was intended to
house new commuter station facilities, The
RTA program called for a waiting room,
ticket offices, restrooms and office space.
The new station was required to be self-
contained and separated from other build-
ing functions. Since the existing bridge is
the only means of access from the south
commuter platforms to the north side of
the expressway, il was necessary 1o pro-
vide concourses through the low-rise
building. into the tower and down to
ground level. The peak rush-hour pedes-
trian traffic on the concourses IS approxi-
mately 15,000 passengers.

Preliminary structural systems devel-
opment began with a general knowledge
of the functional requirements of the build-
ing. In an attempt to use the entire site and
maximize the size of the typical floor, sys-
tems studies proceeded in reinforced con-
crete. structural steel and composite
frame. The predominant site constraints

were the adjacency of the new CBOE
building to the north and the existing rail-
road bridge and abutment wall to the
south, Both structures are built adjacent
1o the property line. A more important con-
straint than the above grade struclure was
the existing caisson foundations for these
two adjacent structures. The foundations,
in most cases, projected over the property
line at bell elevation. Existing bells were of
varying sizes and located at depths from
-49 ft Chicago City Datum (CCD) to -60 fi.
The CBOE caissons were constructed in
1980. while the bridge caissons were
placed in 1946 and 1951. It was soon rec-
ognized that the size of a typical floor in
the new office tower would be dependent
on placement of exterior columns, some-
what predetermined by the clearances
available to the neighboring caissons.
Structural systems selection was also af-
fected by the foundation bearing capacity
of the hard clay strata and effects of plac-
ing new tower caissons extremely close to
the CBOE and bridge caissons

Foundation Constraints

Foundation design studies were based on
an onginal design concept calling for a 40-
1o 60-story building, with penmeter frame
columns spaced at 15 ft o.c. and a 40-ft
wide shear core. The reinforced concrete
schemes studied were found to be too
massive. The heavy concrete structural
dead loads limited the total number of
floors that could be constructed, given the
restrictive adjacency constraint. A struc-
tural steel tube-frame building with verti-
cally braced core produced the lightest
and most efficient structural system. The
program requirement for 1,000.000 sq ft
was attainable, while allowing for a cos!
effective caisson solution. Due to the ad-
jacency limitations, four alternative solu-
tions were generated, All four solutions
were evaluated on the basis of cost, con-
struction time and impact upon the archi-
tectural program requirements, with solu-
tion No. 4 selected as the most
approprate.

1. Rock caissons installed into bedrock at
-90 it CCD. This alternative would allow
for a much heavier building. but was
rejected due to the increased cost
(nearly $750.000 more than hardpan
caissons) and the extended foundation
construction time.

2. Belled caissons at -50 ft CCD (same as
CBOE) with a bearing pressure of 16
ksf. This solution would have required
extremely large caisson bells for the an-
ticipated perimeter column loads. Since
the bell eleveation is the same as CBOE,
clearance must be maintained between

MODERN STEEL CONSTRUCTION




bells, requiring that perimeter columns
be moved inward from the property line,
and reducing the typical floor size. This

. alternative was rejected as inconsistent

with the basic programming objective
to maximize the typical floor size.

3. Similar 10 2 above; except provide the
desired floor size and exterior tube grid
above grade and shift the vertical fram-
ing system nward toward the core at
grade level. This shift in exterior column
placement away from adjacent cais-
sons was 0 be accomplished using an
elaborate transfer system of tension ties
and grade beams. The alternative was
rejected due to cost and complexity

4. Belled caissons extended to the deep
hardpan clay stratum at -70 ft CCD, at
or just above an extremely dense layer
of saturated silt and having a bearing
capacity of 40 ksf. The solution allowed
for perimeter caisson shaft placement
very near the propery lines and unob-
structed bell placement al the deeper
elevation. Special drilling procedures
and permanen! steel shaft liners were
required when drilling close to existing
caisson bells. Geotechnical analysis re-
vealed that the new caissons, properly
constructed at an elevation 10 to 20 ft
below adjacent bells, would have neg-

. . ligible effects on the CBOE or bridge

slructures

Tower Structural System
The structural steel framing system was
selected for several reasons:

1. Reduction in total weight of building
structure to facilitate the foundation de-
Slgl"l.

2 Speed of erection, allowing for a com-
pressed construction time and earlier
MSE occupancy

3. Long term flexibility in accommodating
special tenant requirements,

The 39-story 1,095.000-sq ft tower is
comprised of a single basement, building
lobby, pedestrian concourse at Level 2,
36 office fioors and a private hotel at Level
39. The 120x210-ft tower has a lease span
of 40 ft north and south of the core and 45
ft at the east and west ends of the typical
floor. The exterior tube column grid is 15
ft o.c. with a central core spanning 40 ft
The typical floor area is approximately
25,000 sq ft

‘The structural concep! was to optimize
\

eral and gravity systems to produce the
simplest, most efficient use of materials,
yet satisfy the design criteria. As previ-
ously mentioned, the lateral resistance
system consists of an exterior tube frame

1st Quarter 1985

with columns spaced at 15-ft centers (see
Fig. 2). The tube is complemented in the
north/south direction by the five 40-ft wide
vertically K-braced core trusses. The com-
bination of tube and core bracing in a 39-
story building made it possible to tune the
structure, thereby maximizing the effi-
ciency of both systems and optimizing the
use of material. Wind resistance was ad-
justed through the variation of column-
spandrel proportions and core bracing
member sizes. This iterative process was
accomplished using a single guadrant,
unlumped computer model representative
of the doubly symmetrical structural sys-
tem. The final distribution of gravity and
wind forces between exterior tube and
core resulted in an optimum balance of
siress and drift control

Core columns consist of cover plated
W14x730 shapes al the base and reduce
to W14x68 at the roof penthouse. Core
bracing members are double WT5
shapes. Tube columns are wide-flange
shapes built-up as three plate weldments
for the lower four figors, then transitioning
lo standard rolled shapes ranging from
W36 to W27 Spandrel beams range in
size from W36x300 to W27x84. All exterior
columns are 50 ks| material except the up-
permost seven levels of 36 ksi. Spandrel
beams are 36 ksi. Due to the stress levels
in the tube frame, continully plates and
web doubler plates were typically not re-
quired. again reducing fabrnication costs

Fig. 2. Framing and steel structural system for
both tower and low-rise buildings.

Fig. 3. Typical 45" comer spandrel condition
and cantilevered floor slabs, creating bay
window articulation.

and time. The typical erection unit for the
penmeter frame was the standard two-lier
shop-fabricated column/spandrel tree
The column-lo-spandrel moment connec-
tions were shop welded. using a combi-
nation ot partial penetration and reinforc-
ing fillel welds. Special “offsel spandrel”
erechion units were required at the me-
chanical plenums (two bays north fa-
cade) and at the 45° chamfered corners
of the tube. In these locations flange con-
tinuity plates were employed (Fig. 3)

Tower Floor Framing

The typical Hloor framing system consists
of composite beamns using standard rolled
shapes: W21 spanning 40 ft and W24
spanning 45 ft. All beams are spaced on
the tube grid at 15 ft o.c.. except where
heavier loadings required 7.5+t or 5t
spacing. Typical office slab framing caon-
sists ol 3-in noncellular 16-ga composite
metal deck spanning 15 ft, with a 2Vean




lightweight concrete topping slab. Heavier
conventionally reinforced slabs were re-
quired for the lobby and public spaces,
as well as some MSE floors. Specific MSE
floor lpading criteria called for capacities
ranging from the building standard. 50 psf
+ 20 psf partitions, to 225 psf for special
computer power support facilities. All MSE
requirements were extensively researched
and carelully documented prior to final
framing design. In some areas, the slab
thickness was increased 1o 3-in. deck plus
3 Ya-in. concrete, using normal weight con-
crete to provide for vibration damping, As
part of the architectural articulation of the
exterior granite facade system. bay win-
dows were provided at each typical and
each corner column bay. The facade sys-
tem 1s supported by cantilevered floor
slabs at each level (Fig. 3).

Railroad Bridge Structure

The LaSalle Streetl Station mailroom, rail-
way express offices and baggage han-
dling facilities originally extended from the
station house southward to Harrison
Street. These facilities were located di-
reclly below the railroad trackbed framing.
This framing. built in 1902, consisted of
heavy, riveted plate-girder construction
supported on columns spaced approxi-
mately 15 ft o.c. north/south and 12 ft o.c
east/west. In 1939, the Chicago Depart-
ment ol Public Works began plans for a
section of the Congress Street Express-
way (later redesignated Eisenhower Ex-
pressway) which would extend from Wells
Street to Clark Street. Since the eight-lane
divided highway was 1o pass through the
existing facilities and beneath the railroad
trackbed framing, it was necessary 10 re-
place the 1902 structure with a new. col-
umn-free bridge structure. A condition im-
posed by the railroad companies was that
all train operations be allowed to continue

functioning uninterrupted during the
phased bridge construction.

Design of a two-span pier supported
structural steel bridge structure pro-
ceeded during the 1940's. The structure
consists of 11 individual track bed units
and six passenger platform units, each
spanning approximately 60 11-2in. be-
tween piers (see Fig. 4). Each track unit is
made up of four W36 x 230 girders tied
together at 7 f1-5 in. intervals by W18 riv-
eted diaphragms and a continuous ¥s-in
thick x 10-ft wide horizontal flange plate
and congrete rail bed. Each platform unit
consists of two W36 x 170 girders tied at
a similar interval by W16 diaphragms and
a continuous ¥-in. flange plate and con-
crete slab. These unils were preasserm-
bled offsite and transported to the site by
rail for the phased erection of the bridge

Foundation work for the bridge structure
actually began in 1946 with the installation
of caissons for the south and center piers
Subway construction was also proceeding
al this time under the south four lanes of
the expressway. The north pier caissons
were completed in 1951, Continuous cais-
son cap girders were construcled and the
reinforced concrete piers placed. Final
erection of the new track units and plat-
forms was carefully sequenced so that no
more than two of the 11 tracks were out of
service al any one time. The bndge con-
struction was completed in 1956, and the
expressway was opened, becoming a ma-
jor thoroughtare between the Loop and the
western suburbs

Planning for the “Bridge Building”

As the design team began the architec-
tural programming of the low-rise bullding

a rigorous engineering investigation of the
existing bridge structure was iniiated. The
two activities proceeded concurrently. The
results of the brnidge investigation even-

Fig. 4. Existing bridge framing of track and platform units. Note arrangement of low-rise
columns to clear framing, bear on piers.

tually dictated several of the design pa-
rameters from which the facility was
planned. As previously mentioned, the two
primary functions to be located in the low-
rise were the new RTA commulter station
and the new Midwest Stock Exchange
trading floor. MSE space requirements
also called for an observation gallery. em-
ployee cafeteria, kitchen facilities and of-
fice areas immediately adjacent 1o the
trading floor. Additional space planning
was required for functional amenities to be
provided by the owner. These include a
restaurant. Kitchen and dining facilities,
health club, swimming pool, exercise
rooms and lounges. Mechanical systems
were required which could properly ser-
vice the trading floor environment, while
meeling the needs of all adjoining spaces
and functions. The formidable lask of
blending all of the complex systems into
one unique structure soon became ap-
parent

The evaluation of existing conditions of
the bridge took several phases. The ob-
jective was 10 determine the suitability of
the bridge as the foundation support for
the new low-rise. A related objective was
to determine the supporting capacity of
the bridge in order 1o establish the maxi-
mum possible size and scope of the de-
velopment. Review of the plol survey and
site topography enabled designers to be-
gin establishing plan and elevation rela-
tionships between the bridge and the pro-
posed new tower. This was essential in the
organizational planning of both buildings,
since all floors were intended to be aligned
for full interface

The initial phase ol visual examination
of the bridge involved a review of typical
track unit bearing details on each concrete
pair. Column grids were established
based on the layout of the tower at 15 i
oc It was determined that spacing the
low-rise columns at this common grid
would introduce an array ol dissimilar
bearing conditions. Each column base
would be unique and would require either
partial removal of the track unit framing or
extensive detailing of stiffeners lo receive
the new columns. It appeared more rea-
sonable to organize the lowrise grid so that
all columns are placed directly on the tops
of the concrete piers. between the track
unit and platform framing (see Fig. 4). This
simplification allowed lor the sltandardiza-
tion of column base details, However, this
approach did produce an irregular column
spacing dictated by the onginal layout of
bridge traming. Identitying this constraint
early dunng design development enabled
the architects to plan the interface of the
wo buildings appropriately

A visual inspection and lesting program

MODERN STEEL CONSTRUCTION




ol the exishng bridage was the sSecona

phase of the engineering evaluation. The

general requirements lor this progran

were specified by the structural engine
.n-l} ncluded the following

1. Complete wisual nspechon and sound

ng of all concrete s
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INaces 10r cracks
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program conlirmed that the existing
bndge structure was in good condition

structurally sound and that the erection of

the bridge was consistent with record dox

Fig. 5. View of girder bearings at north
pier shows localized corrosion, areas
that were cleaned and repainted
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uments. Areas of concrete cracking and

20 I
iurai steei framing and girder bearings

spaling were identifie f repail All stru

were lound to be properly aligned and free
or warpage (see Fig
5). Corrosion of structural steel members
was lound in imited areas and clase hiec
by degree. Where severe corrosion was

dentified, subsequent ultrasonic testir aof

beam langes. cover piates and bean

webs was perlformed to establish the ex
ent of loss of section. Engines nng ana
ySIS substantiated that although some loss
ipproached 8% of theoretical section. the
existing member load carrying capacity
exceeded the new desian loading critieria
The information provided by the ir e
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Low-rise Structural System
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| ) . ) FMC 1900 tower crane was Architect/Structural Engineer
han ax v ee Fig. | traigntiorward structural framing concept
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This fastener

will attach steel decking
with greater consistency.

And anybody
can do it—faster.

Ramset's T-26 System is your assur-
ance of a quality fastening every time
The system includes a rapid-loading,
- powder-actuated
"“} T:a tool that's com-
pletely portable, easy-to-
use and meets OSHA safety
regulations. But the key ele-
ment is the unique fastener. The pin
washer design assures consistent
holding power, and installation is two
to four times faster, too. It's been pro-
ven on major projects and by indepen-
dent testing laboratories. You don't
have to take our word for it. We'll send
proof. Write Don Van Allman, head of
our product engineering team at
Ramset Fastening Systems, Shamrock
St., East Alton, IL 62024,

Ramselt

Ramsel Fastennig Systems
A Dwvision of Ol Corporation

nternational Headquarters

shamrock Streat
Enst Al linois 62024
618) 258-2000

INDEPENDENT
TESTS PROVE IT:

1. Gradually increasing diameter of
shank causes washer to make com-
plete contact with steel deck. Also
prevents over-penetration of fastener
2. Length of shank allows multiple
sheets to be fastened, up to a com-
bined thickness of .200 inch

3. Shank is knurled to give the fas-
tener "bite"” and increase holding
value

4. Pre-stressed washer provides
clamping action, absorbs sheet
stresses, rides up shank when pin is
driven assuring positive, firm holding
5. Point design and hardened steel
composition of pin insure proper
penetration



Pangborn offers
a full line of stan-
dard designs. Or we
can custom engineer and
manufacture a complete
system to your special
requirements...any size,
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: Pangborn,
Box 380, Hagerstown, Mary-
land 21740, (301) 739-3500

—— s _

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 |¢fe and im- with inverted “T" apening, handles wide Nange beams
prove bUrﬂiﬂg. Weldlﬂg up to 36" high, steel plate up to 60" wide and a

and machmmq variely of rolled and labricated shapes Mk m the m
-

e A

A

——
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Why do over 2,000 professional engineers,
educators and architects belong to AISC?

...As professional members of AISC,
they enjoy these benefits and

privileges...you can too!!!

Become an AISC Professional Member NOW!

Membership in AISC directly benefits you.
For a $50 annual membership fee, you receive:

aSubscription to Engineering
Journal

mSubscription to Modemn Steel
Construction

mRegular issues of AISC News
about events and activities of the
Institute

aBi-monthly Government Affairs
newsletter about administrative and
legislative action that impacts our
industry.

sUp-to-date professional
knowledge on structural steel’s
latest developments

So don’t delay!
Return the tear-oft

Form now...to
American Institute of
Steel Construction, Inc.

Membership Department
400 North Michigan Ave.
Chicago, IL 60611

AN UF]f)ortunily to serve on
special Technical Advisory
Committees, and also, if invited, to
become a member of a prestigious
AISC Standing Committee,

mCurrent AISC Membership
Directory

mSingle copies of AISC literature
and material

mA 25% discount on all AISC
publications

aComplimentary copy of the 8th
Edition Manual For Steel
Construction

mGroup Life Insurance information
and enrollment privileges

slmmediate access to AISC's .
field force of 20 Regional
Representatives

mAN opportunity to attend AISC
meetings such as the National
lff;g.rnct-rmg Conference and the
1985 Interational Engineering
Symposium on Structural Steel

mAuthorization to use the AISC seal
on all letterheads and promotion

mA certificate of membership and a
personal membership card

Please send membership application at
once
Please send additional membership
D information about AISC
Name _ — = . =
L N T .
City State Zip
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- Computer Capabilities In-House:
@ The Leading Edge in Industry Trends

by Leonard M. Rand

puter analysis and design has be-
'come the focal point of a major industry
trend. Without repeating a long list of pub-
lished market survey statistics, it s sufficient
to say that the A/E/C industry i1s in the middie
of a major rush to computenze. This move to
automate includes office productivity, ac-
counting, project management. CAD and
computer-aided engineering (CAE). The
real reasons the A/E/C industry is plunging
headlong into the computer world are very
simple, pragmatic justifications. But the
manner in which many firms approach this
new frontier is anything bul simple and prag-
matic. This article focuses on the comput-
erization opportunity and, through case
studies, offers insight and direction to firms
that are involved, or soon will be, in this often
ntimidating process

Reasons to Computerize

All of the valid reasons for a firm to comput-

enze its operations boil down 1o just a few

» Rising costs demand higher productivity
from every employee.

= The industry demands more output in the
same time period, or the same output in a
compressed lime penod

«Expensive money and squeezed cash-
flow demand rigid control of finances.

» More and more clients expect their AEE,
E/A, A/E/C and consulting engineering
firms to be current with the industry
trends—on the leading edge

«Much of today's innovative architectural
design requires a computer for structural
analysis and design. An increasing num-
ber of projects could not be undertaken
without a computer

= Small service bureau users are restricted
in the flexibility and cost efficiency of their
computer capability

Surveys indicate thal somewhere between

50% and 75% of AE. E/A. AE/C and con-

sulting engineering firms have some internal

operations on a computer that the firm owns

Leonard M Rand, PE 15 president and founder
ol The Rand Group. Inc . Dallas, Texas, a ma-
1or US developer of leading edge. finte ele-
menl-based structural analysis and design
soltware for the architectural/engineering/
construction ingustry
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However, the surveys also clearly show that
many of the firms who have computers in-
house do not use them for structural analysis
and design. The overriding reason for many
firms’ hesitation to install CAE on an in-house
compuler systemn appears 10 be that engl-
neering management has greatl difficulty
finding structural software to fulfill their re-
quirements

Two Groups Rush to Internalize CAE
Even with the difficulty many firms face in
finding and selecting appropriate structural
software. the number of firms internalizing
CAE grows at somewhere between 20%
and 40% a year. Two major factions of the
AE/C industry comprise the rush 1o in-
house CAE. Each group has its own unique
set of problems and needs. Each ap-
proaches the search and purchase of CAE
hardware and software differently

The first group is made up of firms who
have previous CAE experience through ex-
lernal resources, such as service bureaus
These firms are tamiliar with some form of
mainframe-based structural analysis (and
sometimes design) software. These firms
are, as a rule, well informed on the CAE sub-
ject and can evaluate objectively hardware
and software options if supplied sufficient
objective information. Their evaluation of an
in-house system will be placed in the frame-
work of previous CAE expenence. What
these firms usually seek is a hardware-soft-
ware system that is at least as versalile, so-
phisticated and powerful as the mainframe-
based resource they have been using. They
are purchasing everything from PCs to
super min-compulers

The second group. however. lacks such
CAE experience They are the small firms
who are taking their first plunge into CAE
and are doing so with the in-house ap-
proach, These firms are basically buyng
PCs and then looking for software 10 drive
their new computers With no perlormance
benchmark to guide themn, they can easily
overgstimate what an inexpensive plece ol
hardware and/or software can do for them
Because of budget limitations, they some-
times allow themselves 1o think only In terms
ol today's needs vs. lomorrow's require-
ments. These firms are sometimes tempted
to spend heavily on the hardware (relative to
their budget constraints) and compensate
by skimping on software. Invariably. such a

course results in dissatistaction with the soft-
ware that is deemed inadequate within six
months

Mixed Approach to Software Solutions
Dapending on prior experience and in-
house expertise, firms internalizing CAE ap-
proach their ultimate software solutions in a
variety of ways. Some of the bigger firms
wrile software programs for a portion of their
CAE needs. However, the majonty of the
software they use 15 purchased from third-
party developers. The home grown software
programs are often the simple structural util-
ity programs used to tackle the simple. day-
lo-day tasks—nol the powerlul analysis and
design software needed for major projects
These comprehensive, integrated software
syslems require several man years of so-
phisticated development and programming
effort—not leasible lor these firms to under-
lake

The smaller firms with no abilily to write
their own programs buy the software they
feel they can afford. Based on current pur-
chase pattems, many of these firms appear
1o be buying small sofiware programs that
are pieces ol a total solution. Feelng that a
total in-house solution 1s unaffordable, they
do what their software pieces allow them to
do in-house. and use a remole service bu-
reau for the larger. more complex projects
their in-house system cannot handie Such
a decision mdy have been based on budge!
constraints, ot may have evolved because
the firm could not find a comprehensive soft-
ware system which would serve all ther
needs

A third group seeks to purchase a com-
plete CAE solution that will internalize the en-
tire analysis and design requirements, with
no need for service bureaus. These firms
look for a system to integrale all their CAE
needs inlo a single software system they will
not outgrow. They want the system 1o be mi-
cro- or mini-computer based. Ideally, they
would like software 10 serve their needs with
equal ease whether it was running on stand
alone workstations or driving a multi-terminal
system. Most of these firms are still looking

Current Perceptions of CAE Software

All of the purchases of CAE software 1o date
have been based on the market's percep-
tion of the structural software available at the
time. Some perceptions are accurate Far
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HTB, Inc., Oklahoma City, Oklahoma
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Fig. 5. Humana Corp. headquarters

Structurally complex building required

sign of nine separate frames
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Three Major
Projects
Specify
Coronet Load
Indicators

Coronet Load Indicators are being used
on these three major projects to eliminate
the guesswork of the conventional “turn-
of-nut” method of installing high-strength
bolts to assure that structural joints

are properly assembled.

Using Coronet Load Indicators provides
immediate visual proof that 100% of the
bolts have been properly tensioned.
Inspection is considerably faster and
more precise than with a calibrated
torque wrench.

To be sure that structural bolts are properly
tensioned in your building connections,
specify Coronet Load Indicators. Write

or call today for an up-to-date fact file.

o
&Turner Inc
Coronet indicators

Keyslone Industrial Park
200 Rittenhouse Circle~No. 8 » Bristol, PA 19007

Im

The new Columbia Center in Seattie, Washington will b 76 stories The Vandenbe Mfwuﬂmsmw iiding SAH
when completed. making it the taliest t!.lﬂﬁll‘? west of Chicago i moveable ng bay steel structure. comparable toa 23 s nlry

Owner & Developer Martin Selig Structural Engineer Skilly building Structural Engineer Bechiel National, inc
Ward, Rogers, Barkshire: General Contractor Howard S5 Wright & Contractor, Steel Fabricator, and Steel Erector Raymond Kaiser
Company. Steed Fabricator Samsung Corporation, Steel Erector Engineers, Inc /Kaiser Steel Corporation, a joint venture

American Bridge: Division of LS. Steel

v
w AT o T
T v

P

b l"l‘m‘-‘r‘i\-'lfn‘!‘ 7.

Rockwell International’s B- 18 Bomber final mate_assembly and check-out production faciliies in Paimdaie California Owner & Deveioper
Rockwell international Corporation. Structural Engineer & General Contractor The H K. Ferguson Company, Steel Fabncator Hogan
Manutacturing Company. Steel Erector California Erectors

World Class.

Providing State-of-the-Art on Designing and Building with Steel featuring . . .

* Space Frame Structures = Steel Building in the Far East
 Improved Economy of Short-Span Bridges  « Practical Quality Control and Assurance .
e Limit States Design of Structures Plus a special presentation on the
* Cable Supported Structures —Research, malerial selection process for a
Design, and Construction high-rise building,

Department of Public Affairs, American Institute of Steel Construction, Inc.
400 Morth Michigan Avenue, Chicago, lllinois 60611 * Phone (312) 670-2400



Stoneman Building: (Chapter 2
@The Symphony of Flexibility Continues

by Elliot Paul Rothman and Terry A. Louderback

he Stoneman Building at Bost Bett 1 you hang the toilet rooms from the new levels fron cantilevered stet
T:.”, 4 pital 3 srvard teaching ( [} The architect and str tural er pan R enor rmaor
hospiia 1 SiNgJe rmdor and double Jineer responded with a neme whicl i er [he exie { ! A MOT
yaded floor, eight-slory patient care build hung a new sles tructure from the east iepth examina nad nceg
na built in the 1950's. Its patient roon e of the bullding and added 1,100 s« had a1 bar of drawback tenor ar
yre 1 mall for care of acute patients ir it per tioor to live tloor Ihe prog 1 exlernor cf r 10 NoOt always align in the
the 198( he hospital s program wa worked. All double patient roo ir existing struciure juinng a seconaary
by thi sbor and [ ary r whict et ms ai hing alcov ICale I ridor r i y. 10 hang all i
noved 1o the newly desigr ” ar he new fi 3, and a would req - t hanger
=] fing E r 10 nct partially e iled on the we ¢ patCe pr nthe nev Al wall witl | & pra i
vate patient Floors 4 thr i As part Ol y - jned 1o idequalely ed edunda pport systen
the $53-million project expa n, the a jouble roon ads atirnibulable (0 descenaing 1
chitect planned the Stoneman Building eVt W ] lurther np ile detlect
renovated rooms to resemble the extraor The Resolution Process— ontr mpacting upon the detalling ol
dinarily successhul rooms of the Reismar Structural Considerations non-structural element ich as the cur
Building, which they also designec The structural engineer was consulted to tain wall and interior partitioning. Thirdly
find the best solution for lateral expansior because the new rool-1op steel would havs
.he Problem f Floors 4 through 8 on the eas! side of been exposed, thermal slresst ind ae
Because patient rooms are (oo small, and the reinforced concrete Stoneman Build formation resulting from uneven heating
the number of patients cat be reduced j structure. Their immediate solution wa A ] have (o | ICCH ted tor in the de
10 increase the number of gle roon f ispend the new space from the roof in. M nportant pending the er
the roor e, a trustes 10 i, "why The initia ept was lo simply hang ew Ssiruct I ntieve
N ] ea ia transter path whicr
it i ng t HNG | 1 aC(
nodate iiely. It ipacity ol each ex
ting Jmir L 151 lacage w
omputed and pared 10 Ihe ex
nn loads, | the nel i 1S€ If
1 ad ue 10 the [ xpar I l
vas tound thal the upy lory
had wdeauale ré lrengt! jlely
upport the loads which w i result from
arnying the new loads up the new eaxterior
wall and back down the existing externor
wall A new dution had 1o be lound
jeally, the hon 1 ! nema
program w i acldress ea | the draw
back I the pended h ang al
the sami e salisly [he archilecliura J
£ il Rotl 1 direct ot The
irchitect | Martha i Ar
E | Faul Hothman Ir lon. M J
Fig. 1. Overview of new stricture (above) with steel framing it
..n-’:.r.'."\ erected. Support collars ar existing columns can be y A 1 I pPrinciy the
seen ar upper floors. Fig, 4. Overview of framed brackets ir i ] ] | 3 e ang
{above, r.) and tube column on left which provides interde Partners. Wa wn, Massachusett
pendency berween cach bracker. Fig. 5. Support assembly
with partial framing (r. ) shows bolting of faceplate into exist The lirst “chapter” on the Reisman Bullding ap
g codumn peared It the 1al quarter 1984 igsis
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BOLT COMPANY

Ledetine

ATIP
FOR

COST
CONTROL

The Bolt is cali-
brated to assure
proper tension
when the tip is
twisted off during
installation.

* One man, one
side installation

» Non impacting,
electric wrenches

« Visual inspection

* Engineering/field
assistance

LedJeune

Tension
Control

Bolts

Offer the
lowest cost

for properly
installed/
inspected
A-325 & A-490
fasteners.

LeJeune Bolt Company
8330 West 220th St.
Lakeville, Minnesota 55044
Phone 612-469-5521
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cept which required lateral expansion
without supports below the fourth floor
Employing cantilevered steel girders (dou-
ble channels) at each level was explored
but rejected because of unacceptably re
duced headroom within the existing build-
ing. And the girders complicated reloca
tion of numerous functioning mechanical
electrical and plumbing services; and the
interior and exteror columns did not align

The Structural Solution

The solution overcomes the drawbacks of
previous schemes. A story-high trussed
bracket" is provided at each level and
column to support individual levels inde-
pendently. Furthermore, all trussed
brackets" are interconnected over the
five-story column height to permit load
sharing and deflection control among all
brackets (Figs. 1 & 2)

The transter of new loads into existing
columns presented a detailing challenge
Except at the roof and lowesl level where
different details were required, the hori-
Zontal component of the compression
force in the diagonal struts tended to ne-
gate the tension force in the horizontal
members. This resulted in the vertical
farce component being the primary desian
consideration at Levels 5, 6, 7 and 8. The
resulting connection detail shown in the
Figs. 3, 4 and 5 was developed. Collars
convert the vertical and horizontal reaction
components at each support point to bear-
ing against the existing concrete and a
couple into the existing column. Bearing
against the existing concrete occurs at the
exterior face of each existing column from
the stiffened vertical plate as well as on

the existing slab/spandrel beam adjacent
to each side of each existing column from
the thick 8-in. x 4-in. structural steel an
gles. The couple is developed by the 8-
in. x 4-in. structural steel angle behind
each column and through-bolted 4-in. x 3
in. angle with a 4-in. channel at the bottom
of each collar. A careful analysis deter-
mined the stresses and deformations ol
the structural steel elements under various
combinations for dead, live and lateral
(wind and seismic) loads. Plate thick
nesses, stiffeners and welds are designed
to permit optimum behavior of the support
collars

Connection details at the roof and lowest
floor must resist significant net horizontal
lension and compression forces in addi
tion to vertical forces. Different details are
required at these two locations. Figure 6
shows the solution at the roofline. The hor
1zontal tension force is resisted direcltly by
expansion bolts in the roof and through a
bolted restraint at the base of the face
plate. Stiffener plates provided on the ver
tical face plate transfer the horizontal force
for the W8 strut to the expansion and
through-bolls. The relatively small vertical
force component is resisted by bearing
directly on the roof slab/sprandrel beam
Althe lowest level, where the net horizontal
force component resulls In compression
on the existing column face, the detail
used at typical floors is adapted. By using
a thicker face plate and bearnng angles
larger welds, and eliminating the lower re-
straint angle, the typical detail is made
suitable at the lowes! level

To provide a reasonable degree ol
safety in the structure, a secondary system

Figs. 2 & 3 detail elevation at each existing column.  Fig. 6 indicates solution at roof.

MODERN STEEL CONSTRUCTION




ol expansion bolts between face plates
and the existing concrete structure was
devised. As with the design of the struc-
.tural steel elements, careful analysis de-
termined the level of shear and tension in
each bolt. The size and required embed-
ment length of each bolt is specified ac-
cordingly
With discrete connection points at each
existing extenor column, minimal demoli-
tion work is required at the existing exterior
wall. The erection sequence calls for all
the column collars to be installed prior to
erection of trussed brackets and floor
beams. There Is minimal disruption to the
existing structure with this conceplt, since
all of the major steel elements are exter-
nally applied to the building. After the
structural steel was installed and the new
space in place, the old extenor wall was
removed and the desired enlargement of
the existing fioor space created
As previously mentioned, one of the
chiet advantages of the trussed scheme
over the roof cantilever scheme is that the
load transfer path is more direct. New floor
and roof loads are channeled into the ex-
isting columns at their corresponding lev-
els (or lower) s0 that the existing columns
resist decreasing loads as they ascend
Each column and footing in the existing

structure affected by the new construction
has adequate reserve strength to safely
support the new loads. Structural steel
construction was the only solution—since
light weight, durabiiily, ereclability and
economy were essentials for this project

Conclusion
The Stoneman Building includes medical/
surgical and obstetrical nursing units, di-
agnostic cardiology, clinical neurophysi-
ology and dialysis. Total cost for these ren-
ovations and new conslruction is
$13,635.000. Bedrooms designed o re-
semble the new ones in the Reisman Build-
ing will be generated by Stoneman’s lat-
eral expansion. The lateral expansion
becomes the locus for the new patient toi-
let rooms, a lounge/sitting area for visitors
and a generous expansive window open-
ing affording a view over Boston's Fenway
Park. Patients in each room will face oak-
panelled walls with integrated wardrobes
balanced by strongly organized color so-
lutions for repose. The room is designed
to increase the patient's feeling of well-
being al Boston's Beth Israel Hospital
the first hospital to create a Patient Bill of
Rights.

As a result of the combined new addition
and total renovation, the Stoneman patient

s wle
-

literature.

3¢ Steel Frame Analysis & Design
Steel Beam Analysis & Design

STRUCTURAL ENGINEERS:

TAKEUS FORATEST RUN

Structural Analysis Inc., has now completely eliminated “hope & pray” buying of computer software. Through the use
of a special diskette —we can now offer a limited number of runs of our actual programs (not demo disks) for your
complete evaluation at a low nominal fee.

+ Steel Column Analysis & Design %
3¢+ Frame Shearwall Interaction Analysis 3
4+ Complex Steel Plane Frame Analysis 3t
3¢ Extended Steel Column Design

Please write for more information and product

STRUCTURAL
I ANALYSIS, INC.

3+ Steel Pipe Column Analysis & Design
3 Steel Tube Column Analysis & Design
Composite Beam Analysis & Design
Steel Truss Analysis & Design
Moaodified Reaction File

30 5E Seventh St Suite D2, Dept. M2
Boca Raton, Fla. @ 33432

care units are brought up to the standards
of the new Reisman Building, and will pro-
vide patients the same intimate quality and
interior environment. The solution also ex-
tends the life span of the existing building
into one equal to that of the building re-
cently constructed. The architect and
structural engineering team have once
again shown that structural steel construc-
fion provided the best possible solution 1o
a complicated expansion problem at a
large medical center 0

Architect
Martha L. Rothman-Elliol Paul Rothman Inc
Boston, Massachusetts

Structural Engineer
Souza, True and Pariners
Watertown, Massachusetts

Construction Manager
Jackson Construction Company
Dedham. Massachusells

Steel Erector
Daniel Marr & Son Company
Boston, Massachusetts

Owner
Beth Israel Hospital
Boston, Massachusetls




Rockingham Park:

A Fast Track for a Fast Track!

by Rocco A. Blasi

cco A Bla FE . is chiel structural engineer
f Bayside Associates. a Boston, Massachu

irchitectural/engineenna firm

n July 29 1980 a disastrous fire at
Hockingham Park in Salem. New

entire .;r,ira(:.

1 ind paddock and a part of the ex
hh F ibsequently. the track

wned vacant unt _|:,-_, 1983, wher
kingham Venture—headed by Max
g epl Carney. Jr. Dr. Thomas
arney and Edward Keelan—pur

hased the property Their intent was to

pen the track to thoroughbred racing in

viay 1984
The fast-track de: gn ang construction
Rockingham Park was accomplished
with the help of architects, engineers, con
Iraclors, tradespersons and, most impor

tantly. the otticials of the Town of Salem

¢ H1heir nelp ana mely approvals were
ential 1o compliete the project on
hedul
ne hime el ent was the 1

em ol the entire ob. with work st
o start in October 1983 and the track to

open ol .'-\,."!;','. ’8, 1984 It actually pene |

1ays early, less than eiaht months ftrom
jroundapreaking. Due to the ime con
tramts tor this project. structural steel

framing was chosen by both the consulting
architect and the architect because of the

chon with steel

speed ar o ease of constr

Four sued by the ar
chitect on Sept. 19, 1983, and construction
began Oct. 3. The column base plates and

a5 and lengths were 1sst

idation plans were 15¢

columr
the fabricator in October so th

at an ee
date could be set for the mill rolling of the

heavy steel columns and beams. The steel

2Weda and

shop 3 v
r, usually within a

checked by the entd
36-hour time frame, Over 100 shop draw
e ap-
proved in less than four months. Feld

arawings

inas. including all field revisions

erection requirements for a job of this mag

nitucie were xiremely acc urate

Steel erection. started in mid-December
1083, was completed in mid-March 1984
Owver 1.000 tons of structural steel and mis
cellaneous iron were erected In less than
three months

A project of this magnilude would nor
x [0 eight months ol design
time. and one and one-hall to
for construction. The total elapsed time of

ten months rom design 10 occupancy

mally require ¢

) IwWO years

must be a record lor the induslry, espe-
cially durnng the winter construchon sea
on in northern New [T:C__]|(|H:!

jirements were sel by the

el
L

Space
consulting architect. Columns were
spaced 30 1 o.c., with a stepped seclion
14 it long. No interior diagonal bracing was
llowed due 1o the open space reguire

were

ments. Column-lo-beam conneclions

made in accordance with the AISC Type

construction with llexible wind connec
lion. Load-indicator bolts were used lor
both the gravity load shear connechions
and the wind-moment connections. All col
umns were shipped in one piece. The larg
est columns were those at the photo booth

| r which were W14x283. 40-1f long

OWE

The floor beams were spaced al five ft o.c

supporting a composite metal deck
5

n. concrete slab. The beams

largest

were W24x68 framing into W33x130

beams W24x68 beams
framed in V33x130 beams at one end
ingd int [thet side

5 cut from W18 beams were welded

P et
o the top tlanges of the sloping beams to

evel platforms 7-ft

provide | wide for tables
and box seals

The intermediate beams to beams were
gdetaled with shear connections and the

beams o columns with moment connec

tions. The sloping beams were designed
as an integral part of the wind r-‘_‘.k;:-‘.;.';-lrn.

ngid frame. Only one beam required a

shop modification. The entire building

steel framing was completed with only

three field modificalions

The roof structure cantilevers 14 ft from

the main roo! columns toward the track

de. Tnangular trusses 6-in. deep at the

parapet, 12-1t deep al columns and span

ning 13 it, were designed to support the

tand ils ¢ loaas. the coping, track
hghting ana part of the giass wal
The trusses were spaced 30 it o.c. and

Completed fast track, Rockingham Park, Salem, N.H. Photo courtesy Eagle Tribune. Topping out ceremonies included
fl. to r) Paul LaRosa. Ernie Crowley. Ed Keeland. Max Hugel, Joseph Carney and Jerry Crowley.
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and are fastened to the top of view of race from photo booth
. I A mgh above stadium
it the intilever end. Additiona y Ji ¢ ve sladium
e n Itom tHar 16 I the main bean 10
[ i pport 1o the first fioor bean 1
e photo | th

Stepped grandstand (I.) shows steel
framing, with typical step detail
fbelow, 1.)

Four large cupolas (r.), designed in
steel for ease of construction, grace
entrance canopy. Steel framing details
diagramed below.
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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

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

|
|
I
I_City State Zip J
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INNOVATORS OF STEEL CONSTRUCTION PRODUCTS
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Architect/Engineer

Consulting Architect

General Contractor

Steel Fabricator .
Benninaton. Vermont

Owners
Rockingham Venlurs

len Jew Hampshir
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1984 AISC
rize Bridge Awards

he 1984 Prize Bridge Awards have been an-

nounced by AISC. This year 25 structures were
chosen as the most handsome and functional steel
bridges opened to traffic between Jan. 1, 1983 and
June 30, 1984. Ten Prize Bridge Awards and five
Special Awards were selected in 10 classifications
(see box). Ten Award of Merit winners were also
chosen for recognition.

Awards were presented to the designers of the

winning and special structures at the prestigious
Fourth Annual Awards Banquet in Chicago on

Dec. 4. Leaders of the construction industry gathered
to recognize the designers responsible for the win-
ning bridges. Plaques adapted from the Joe Kinkel-
designed sculpture, “The Long Reach,” were pre-
sented to the winners by John H. Busch, AISC chair-
man of the board.

The Prize Bridge Competition, conducted since
1928, has over the years inspired greater attention to
the aesthetics of bridge designing as well as advanc-
ing steel as a structural material.

And the winners are—

AWARD CATEGORIES

Bridges whose basic
separation

MOVABLE SPAN SHORT SPAN

Bridges with a movable span

LONG SPAN

Bridges with one or more spans over
.100 f

RECONSTRUCTED

Bridges which have undergone major
rebullding/reconstruction using
struclural steel o upgrade them to
Current trafhc requirements

more Ir':ng

SPECIAL PURPOSE

otherwise identified
RAILROAD

GRADE SEPARATION

Bridges with no single span 125 ft or

Includes pedestrian, pipeline, airplane
and other special purpose bridges not

Bridges (non-movable) used primarily
to carry a rallroad, but may also be a

MEDIUM SPAN, LOW CLEARANCE
Bridges with vertical clearances ol less
than 35 it, with longest span not more
than 400 ft nor less than 125 It long

MEDIUM SPAN, HIGH CLEARANCE
Bridges with vertical clearances of 35 ft
or more, with longest span nol more
than 400 ft nor less than 125 ft long

ELEVATED HIGHWAYS/VIADUCTS
Bridges with more than five spans
which cross one or more established
trattic lanes, and may aflord access lor
pedestnans or parking

purpose Is grade

combination railroad-highway bridge

THE JURY OF AWARDS

STANLEY N. ALLAN
President, Harry Weese & Associales
Chicago, lllinois

EDWARD V. HOURIGAN
Director, Structures Design

New York Dept. of Transportation
Albany. New York

Chairman, Parsons
Quade & Douglas

CHARLES SEIM

Principal, T.Y. Lin International
San Francisco, California

RICHARD W. KARN
President, Bissell & Kamn, and
President, American

Society of Civil Engineers
San Leandro, California

THOMAS R. KUESEL

New York, New York

Brinckerhoff

L to r; Stanley N. Allan, Charles Seim,
Thomas R. Kuesel, Edward V. Hourigan

“The Long Reach"—a single-edition

and Richard W. Karn.

bronze by Sculptor Joe Kinkel. Winners
receive a bas relief of the onginal
sculpture which is displayed at AISC's
Chicago headquarters, along with
engraved names of AAE and Prize
Bridge Award winners

27
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PRIZE BRIDGE 1984
MOVABLE SPAN

COLUMBUS DRIVE

BASCULE BRIDGE 1

Chicago, lllinois

One of the world's largest movable

bndges, It C: anes of traffic

and two 10-H sidewalks over a 270-1t dis
tance between pivols. Each 6.3-million b

d by two AS588 steel box

leal 1s supporie
airders, the product of innovative con

4

struction techniques. thal creates a new
00K In bascuie Drnages

Designer

Envirodyne Engineers, Inc

Chicago. llinois

General Contractor

Paschen Contraclors, Inc

Chicago. lllinois

Steel Fabricator

USS Fabrication Div., U.S. Steel Corp
Orange, Texas

Steel Erector

American Bridge Division, U.S. Steel Corp
Pittsburgh, Pennsylvania

Owner

City of Chicago., lllinois

PRIZE BRIDGE 1984
LONG-SPAN

I-470 BRIDGE over

OHIO RIVER 2

Ohio County, West Virginia

oingle-span, tied-arch bridge, spanning
780 ft, was acclaimed for both its beauty
NG eConoImy BOX cairger of AGB8 steel

provice its stiffness and the A36 boxed
nb bracing was chosen for both its archi

lectural expression and economy

Thoue 1N massive with its r.Ii werred arch ribs

ing 130 ft above the girders, jurors
pointed o its clean lings and excellen

Designer
Richardson, Gordon & Associatles
Pittsburgh, Pennsylvania

Consultant

Deeter Ritchey Sipple, Pittsburgh
General Contractor
Fabricator/Erector

Bristol Steel & Iron Works, Inc
Bnistol, Virginia

Owner

West Virgimia DOT
Charleston, West Virginia

PRIZE BRIDGE 1984
RECONSTRUCTED

NEWBURGH-BEACON .
BRIDGE NO. 1 3

Newburgh, New York

High traltic density required widening and
strengthening this Hudson River bridge
wvhich carries westbound |-84 lanes. Five

hundred trusses and Qirders were rein

forced in the 14-span, 7.855-1t bric ige and

S ex| inded from two to three lanes

f W
I Wa

with replacement stnngers. The new

88 high-strenglh steel was pamnted

ymplement the weathenng steel on the
new three-span paralliel bndge under
nsiruchion
Designer
Modjeski and Masters, Consulling Engineers
Harrisburg, Pennsylvania

General Contractor/Erector
American Bridge Div., U.S. Steel Corp
Pitisburgh, Pennsylvania

Steel Fabricator

USS Fabrication Div., U.S. Steel Cormp
Orange, Texas

Owner

New York State Bridge Authonty
Poughkeepsie, New York

MODERN STEEL CONSTRUCTION



PRIZE BRIDGE 1984 PRIZE BRIDGE 1984 PRIZE BRIDGE 1984
GRADE SEPARATION SHORT SPAN SPECIAL PURPOSE

‘iHANBY ROAD over SNOQUALMIE RIVER ROAD: SHEEPS CROSSING
STATE RT. 137 4 BRIDGE 416 5 TRAIL BRIDGE 6

Kingsport, Tennessee Snohomish County, Washington Madera, California

Desianer eliminated a mediun oer ang Multi-¢ Irved steel supersiruc .';.N-[;r"- A hikers bndae. part of the vas! Wi
f ded a 30-ft setback from the lower vided cost-effective and aesthetic solu n the Sierra Mountair ~r0sses the
roadway by employing the long-span ca tion tor replacing a timber bndage. Over Joaquin iIn a sensitive environmental are
pabilities of structural steel. The 339-1t hanging railings ana recessed girder: 0 not 1o violale the enic area the de
g haunched steel box girders are al produced a graceful quality in the 210-ft aner created a steel-staved susper
lached uniquely meqrally at one abut radius curves. Built without lisrupting bridge that could be shop-tabricaled ar
e pansior f a at the ithc, the three-spar i i dd plered { ’ )
it ict uplitt Tor | | I nandl [ f ] W not-aipy ! 1Nt \f
8 ad I r A Drog [ A ligl It ¢ )8 } }
tonex h that apps it hi Designer 1dds excitement for park
nighway Henningson, Durham & Richardson, P.S Designer
Designer Seattle, Washington U.S.D.A, Forest Service, Region 5
Division of Structures, Tennessee DOT General Contractor San Francisco, California
Nashville, Tennessee Dale M. Madden Construction, Inc General Contractor
General Contractor Bellevue, Washington Steel Fabricator Erector
Philips and Jordan, Inc Steel Fabricator Erector F F. Owens Company
Knoxville, Tennessee Fought & Company, Inc Somerset, California
Steel Fabricator Tigard, Oregon Owner
Carolina Steel Corporation Owner U.S.D.A. Forest Service
Greensboro, North Carolina Snohomish County Fresno, California
Owner Everett, Washington

Tennessee Departmenl of Transportation
Nashwville. Tennessee

1st Quarter 1985




PRIZE BRIDGE 1984
RAILROAD

SEABOARD COAST LINE RR.
over SAVANNAH RIVER

Elberton, Georgia

s relocated railroad bridge i|.].".h'
1.8 R ell Lake P vill ha
1 i irance ol y 20 it
L It na [ 1| eef
Pia jers thal spa 0 M
i N the panorama of beauty
1838, was shop-fal
1led ! Jircle hop-assen
| i k J
I th proy
Ir maintenance rail to empha
thine
Designer

fowski and Gravino, Inc

Atlanta, Georgia

General Contractors
(joint venture)
Bellamy Brothers, Inc., Ellenwood, Georaia
and Phillips & Jordan. Inc .

Knoxville, Tennessee

Steel Fabricator

Carolina Steel Corporation
Greensboro, North Carolina
Steel Erector

Bellamy Brothets, Inc
Ellenwood, Georgia

Owner

U.S. Army Corps of Engineers
Savannah, Georgia

PRIZE BRIDGE 1984
MEDIUM SPAN
LOW CLEARANCE

NORFORK LAKE
HIGHWAY BRIDGES

Baxter County, Arkansas

8

IWIN Spans solve [he prooilemn r
ased trafl i the re r r{
1 by lerry boa The
ean lines and lightweight superstri
ture of weathering steel are fashioned
I two continuous-depth welded plate
jirgers with floor beams and stringers
£ () ed 1o be lowest in cost and
provided the bes! appearance. The
ders are hixed to pier

stressed anchors that

perm 1 framed bent-type pie be
structed above water, and without
115¢ ik
Designer

Howard Needles Tammen & Bergendoff
Kansas City, Missouri

General Contractor
Massman Construction Company
Kansas City, Missouri

Steel Fabricator
Kansas City Structural Steel Corporation
Kansas Cily, Kansas

Steel Erector
Vogt and Conant Southwest Corporation
Littie Rock, Arkansas

Owner

U.S. Army Corps of Engineers
Little Rock, Arkansas

PRIZE BRIDGE 1984
RECONSTRUCTED

LIBERTY BRIDGE
Pittsburgh, Pennsylvania

Deemed the most extensive bridge re

onstruction project undertaken in the

tate. the structure reqguired both in

dved design tasks and intnicate jack

] ve Tt omple '

1€ epairs t ] f [

1eCK ement and widening and
rep 18 of 20 main truss bearings
maaq engineering transtormed ar
L f 6631 ) L ] h da

ff of 50 000 vehicles into ar
ethcient ransportation structure
Designer

Salvuccl & Associates, Inc
Pittsburgh, Pennsylvania

General Contractor/Erector
(joint venture)

Dick Corporation/Dick Enterprises
Pittsburgh. Pennsylvania

Steel Fabricator

Atlas Machine and Iron Works, Inc
Gainesville, Georgia

Owner

Pennsylvania DOT

Pittsburgh. Pennsylvania

MODERN STEEL CONSTRUCTION

@




PRIZE BRIDGE 1984

MEDIUM SPAN

-41GH CLEARANCE

KY80 over ROCKCASTLE
RIVER 10

Pulaski-Laurel Counties, Kentucky

. € i 4
v ’ it
na W hat
Par ! (&1 I
| t l 2 \:' avi ] r Ii‘
/ NG Keep b ich 1
10 I 1N wa [} 1
I i 1 1 dar | I f
I r D pe na X
r stifeners. The I o aw
Prog nega span with deta I
I i MK 1 &1l
Designer

Kroboth Engineers, Inc
Lexington, Kentucky

General Contractor

R. B. Dawson Bndge Company
Lexington, Kentucky

Steel Fabricator

High Steel Structures, Inc
Lancaster, Pennsylvania

Owner
.enlucm.r DOT
ranklort, Kentucky

SPECIAL AWARD 1984
MOVABLE SPAN

VETERANS MEMORIAL
BRIDGE

Kaukauna, Wisconsin

* L jd
) s§ Y
i eflort ana
I e ‘[
ré welded 1 il
ed the clean ines and e oe
i the ert T I
n. ( ST ve welded stee
{ f na fOwe i
ora ] membe | i Vi
npilies de )N and 1at
n ot tr Ve that ntau icl
Y o ! 1 1
I ear [ ind D ke
b
Designers

Ayres Associates, Eau Claire, Wisconsin
and Hamngton & Cortelyou, Inc

Kansas City, Missourni

General Contractor/Erector

Lunda Construction Co

Black River Falls, Wisconsin

Steel Fabricator
Phoenix Steel, Inc
Eau Claire, Wisconsin

Owner
City of Kaukauna, Wisconsin

SPECIAL AWARD 1984
RAILROAD

THE GULF BRIDGE 12

11 Lockport, New York

Dar

»ad ngle track oalla et
the 9¢ { ) }
e lley K 1 f
i ’
14 e gracs 2 | (
3 1ing i fa )}
n train. Twin girder spa A0y
1 IR
1 i 4 ] framn f ¥
I q nig 91 |
[ 1 [ ! 37 1 el I
i 1| ST Ture ] [ 3 higt
ecl I n ’ "
d Designer

Bechtel Civil & Minerals, Inc
San Francisco, Calitforma

Consultant
Ralph Whitehead & Associales
Atlanta, Georgia

General Contractor Erector
(superstructure)
Cives Steel Company. Conklin, New York

General Contractor (substructure)
Lane Construction Corp
Meriden, Connecticul

Owner
Somersel Railroad Corporation
Binghamton, New Yark

15t Quarter 1985



SPECIAL AWARD 1984
SPECIAL PURPOSE

R.C.C. PIPERACK BRIDGE
Catlettsburg, Kentucky 13

irch nbs support a piperack |

Designer

Columbus Engineering Consultants, Lid
Columbus, Ohio

General Contractor/Owner
Ashland Petroleum Company
Ashland, Kentucky

Steel Fabricator

Mid States Steel Products Co

Lexinglon, Kentucky

SPECIAL AWARD 1984
MEDIUM SPAN
HIGH CLEARANCE

BONANZA-WHITE RIVER
BRIDGE 14

Uintah County, Utah

Designer

Horrocks Engineers
American Fork, Utah
Consultant

D. Allen Firmage

Frovo, Utah

General Contractor

W. W. Clyde Caonstructior
Sopringwville, Ulah

Steel Fabricator/Erector
Utah Pacilic Bndge & Steel Company
Lindon, Utah

Owner

Uintah County, Vemal, Utah

SPECIAL AWARD 1984
RECONSTRUCTED

eLLicoTT cReek BRIDGE ()

Buffalo, New York 15

Designer

Joseph Freeman, P F

Buffalo, New York

General Contractor/Steel Fabricator
}. W. Lintner Construction, Ing
Williamsville, New York

Owner

Park Country Club of Buffalo

Williamswille, New York

MODERN STEEL CONSTRUCTION




AWARDS OF MERIT

AWARD OF MERIT 1984
GRADE SEPARATION

LGODONES
INTERCHANGE

Algodones, New Mexico

Designer/Owner
New Mexico State Highway Department
Santa Fe. New Mexico

General Contractor/Erector
A. S. Homer, Inc

Littleton, Colorado

Steel Fabricator

The Midwest Steel & Iron Works Company
Denver, Colorado '

AWARD OF MERIT 1984
MEDIUM SPAN, HIGH
CLEARANCE

LOCUST STREET VIADUCT

Milwaukee, Wisconsin

Designer
Bureau of Bridges & Public Buildings
Milwaukee, Wisconsin

General Contractor/Erector
Lunda Construction Company
Black River Falls, Wisconsin
Steel Fabricators

Hartwig Manufacturing Corporation
Wausau, Wisconsin, and

Phoenix Steel, Inc

Eau Claire, Wisconsin

Owner
City of Milwaukee, Wisconsin

AWARD OF MERIT 1984
LONG SPAN

McNAUGHTON BRIDGE

Pekin, lllinois

Designer
TEC Engineers, Lid
Northlake, lllinois

General Contractor/Steel Fabricator
Bristol Steel & Iron Works, Inc
Brstol, Virginia

Steel Erector
American Bridge Division, U.S. Steel Corp
Pittsburgh, Pennsylvania

Owner
Div. of Highways, lllinois DOT
Springfield, lllinois

AWARD OF MERIT 1984
SHORT SPAN

WHITECHUCK RIVER
BRIDGE

Mount Baker/Snogualmie National
Forest, Washington

Designer

Federal Highway Administration

Denver, Colorado

General Contractor/Erector

W. C. McKasson, Inc

Lilliwaup, Washington

Steel Fabricator

Fought & Company

Tigard, Oregon

Owner

U.S.D.A. Forest Service, Pacilic NW Region
Portland, Oregon

181 Quarter 1985

AWARD OF MERIT 1984
RAILROAD

MARTA AERIAL
STRUCTURE over
RAILROADS-CS310

Atlanta, Georgia

Designer

Anderson-Nichols & Company, Inc
Boston, Massachusetts

General Contractor

Moseman Underground Continental
Heller, JV

Redding, California

Steel Fabricator
Carolina Steel Corporation
Greenshoro, North Carolina

Owner
Metropolitan Atlanta Rapid Transit Authority
Allanta, Georgia

AWARD OF MERIT 1984
VIADUCT

UNION PACIFIC OVERPASS

Cheyenne, Wyoming

Designer

Bridge Design Branch, Wyoming State
Hwy. Depl., Cheyenne, Wyoming
General Contractors/Erectors
Engineered Structures of Wyoming
Cheyenne, and

Sletten Construction Company

Greal Falls, Montana

Steel Fabricators

Carolina Steel Corporation
Greensboro, North Carolina, and

The Midwest Steel and lron Works, Inc
Denver, Colorado

Owner
Wyoming State Highway Department

TS




NATIONAL
INSTITUTE OF
STEEL DETAILING

representing:
the independent steel detailer

dedicated to:
increasing professionalism in the
steel detailing industry and
improving relations among
colleagues in the steel
construction industry

contact us for further information on:
* associate membership
* membership roster
® publications available
® quality procedures program
* association goals and activities

EXECUTIVE OFFICE
2506 GROSS POINT ROAD
EVANSTON, ILLINOIS 60201

(312) 475-7530
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AWARD OF MERIT 1984
MEDIUM SPAN, LOW
CLEARANCE

GREEN RIVER BRIDGE
Uintah County, Utah
Designer

E. W. Allen & Associates
Salt Lake City, Utah

General Contractor

W. W, Clyde & Company
Springville, Utah

Steel Fabricator/Erector
McNally Mountain States Steel Co
Lindon, Utah

Owner
Uintah County Commission, Vernal, Utah

AWARD OF MERIT 1984
GRADE SEPARATION

MERRITT PARKWAY over .
ROUTE 8

Trumbull, Connecticut

Designer
Seelye Stevenson Value & Knecht, Inc
Stratford, Conneclicul

General Contractor
Arute Brothers, Inc
New Britain, Connecticut

Steel Fabricator/Erector
The Standard Structural Steel Company
Newington, Connecticut

Owner

Connecticut DOT
Wethersfield, Connecticut

AWARD OF MERIT 1984
SPECIAL PURPOSE

NORTH BIKEWAY BRIDGE
over GREATER MIAMI
RIVER

Dayton, Ohio
Designer

Lockwood, Jones & Beals
Dayton, Ohio

General Contractor
Miller-Valentine Corporation
Dayton, Ohio

Steel Fabricator

Mound Steel Corporation
Springboro, Ohio

Owner

The Miami Conservancy District
Dayton, Ohio

AWARD OF MERIT 1984
MEDIUM SPAN, LOW
CLEARANCE

LEATHERWOOD FORD

Big South Fork National River &
Recreation Area, Tennessee
Designer

Kroboth Engineers, Inc

Lexington, Kentucky

General Contractor/Erector
Elmo Greer & Sons, Inc

London, Kentucky

Steel Fabricator

Gamble's Inc

Monlgomery, Alabama

Owner
U.S. Army Corps of Engineers
Nashville, Tennessee

MODERN STEEL CONSTRUCTION




~ SlEEL FLOOR DECKS, ROOF DECKS,
CELLULAR RACEWAY SYSTEM,
SIDING AND WALL PANELS
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Pick the Profile that's right for you!
Need Some Help?




AMERICAN INSTITUTE OF STEEL CONSTRUCTION r
The Wrigley Building, 400 North Michigan Avenue UBqUL; Rﬂi
Chicago, IL 60611 p :‘ISD GE

| |
i KANSAS CITY, MO
Address Correction Requested R e ’

THE FIRST STRUCTURAL ANALYSIS SYSTEM EVEN
A SMALL ENGINEERING FIRM CAN AFFORD.

If you're still farming your stress analysis and For details, call or write us on your letterhead.
design problems out, it's costing you time, money, 3ELES: (213)4 1 EUROPE/PA ANCE: 285.4(
and flexibility. 8

QOur SCADA /DEC PC-350 package matches
the capabilities of a quarter million dollar main-
frame system.

Proven in the field over 1Y% years, SCADA can
pay for itself in a few months. Or on one big job.




