


UNITED STEEL DECK, INC. DECK DESIG~:A; SHEE~: 

MAXIMUM FLOOR DECK CANTILEVERS 

ADJACENT 

SPAN 

BEARING WIDTH 

~ 

FOR UNITED STEEL DECK, INC. 

CANTILEVER SPAN 

SLAB 

DEPTH 

NOTES: 
1.1 ALLOWABLE BENDING STRESS OF 20 KSI WITH LOADING 

OF CONCRETE + DECK + 20 PSF OR CONCRETE + DECK 
+ 150 LB. CONCENTRATED LOAD, WHICHEVER IS WORSE. 

2.1 ALLOWABLE DEFLECTION OF FREE EDGE IBASED ON 
FIXED END CANTILEVER) OF 1/120 OF CANTILEVER SPAN 
UNDER LOADING OF CONCRETE + DECK. 

3.) BEARING WIDTH OF 3Y," ASSUMED FOR WEB CRIPPLING 
CHECK - CONCRETE + DECK + 20 PSF OVER CANTI­
LEVER AND ADJACENT SPAN: IF WIDTH IS LESS THAN 3'/'", 
CHECK WITH SUMMIT, NEW JERSEY OFFICE. 

4.) CALL NICHOLAS J. BOURAS, INC. ANYTIME YOU NEED 
DECK INFORMATION. 

L..L...l'--\.\~~'~I<....=IT1~,-, NICHOLAS J. BOURAS, INC. 1m P.O. BOX 662, 475 SPRINGFIELD AVE. 
SUMMIT. NEW IERSEY 07902-0662 (908) 277-1617 
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SPEED AND 
ACCURACY DOWN TO 

THE LAST DETAIL. 
FabriCAD II from Structural Software. fur faster. more accurate 
detailing. draw on IilbriCAD II. It ., the detailing program thai renects 
the actual problems )UU face in elery job- and soh"" them. 

Entering infonnation is simple. because input follows the erection 
plan. Based on the E·plan. FabriCAD II not onl) accurately completes 
details. it allows for a wide variety of shop and field connections. It also 
generates anchor bolt plans. E-plans. bracing details and elevation views. 
And because all dimensions and connections can be easily edited. change 
orden; are a breeze. 

features like these mean the end of long waits for shop drawings. 
With FabriCAD II. )QU can complete t\\U or three time, as man} sheets per 
day uSing the same per.;onnel. And because all our programs are designed 
for IBM computers and compatible,. no special training is nec""sal). 

Call or write today for more information on FabriCAD /I and other 
Structural Software programs. including: 
• Estimating- Generat"" more accurate estimates for higher profit margins . 
• Inlentory Control. Production Control and Purchase Orders-Malerial 

~~:firsrograms that link purch3Sin
gj."'" ~f 12"· 

"to are (1/1 authorized reseller 
of NOI'elf NetlVare alld Everex 
computers. Structural Software 
Compan). 5012 Plantation 
Road. P.O. Box 19220. Roanoke. STRUCTURAL SOFTWARE CO. 
VA 24019. (800) 776·9118 ;OFTWARf '0R 'HE STE" INDusrR' 
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The Roosevelt u.ke Bridge, designed by 
Howard Needles Tammen & 8ergendoff. won 
a 1991 Prize Bridge Award in the u.ng Span 
entegory. The story belrind tire 17 winners in 
tire AISC Prize Bridge Competition begins on 
page 13. 
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Anew 
of 

and column sha.,.. 
for economical 

steel construction. 
Once again. ARBED leads the 
Industry by fealUling a trendsetting 
combinat ion of mechanical, 
chemical and technological 
properties: 

Inc. 

IIIIIOVM'ORI or ... CWiiRUCl10lJ PRODUCTS. 

• HIGH YIELD STRENGTHS (up 10 
65 KSI) . even tor ultr.heavy 
section •. 

• OUTSTANDING TOUGHNESS 
PROPERTIES. 

• EXTREMELY lOW CARBON 
EQUIVALENT - ensures ellcel· 
lent weidabHity. 

A NEW PROCESS .•. QST. 

The Merel is In ARBEO', revolu­
tionary new in·llne O8T proc •• s. 

OTHER RECENT MBED 
INNOVATIONS: 

ARBED·ROLiED .00", .. ", Ind 
'"TAaLOR-MADE" (WTM) aerIes -
famoul 'or high Metlon moduli. 
gNat literal buckllno resistance, 
and big .. vlngI'" fabricaUon 
COItl end wMghts. These products 
ar. at80 available In the new 
HISTAR quality .. Is our standard 
WF _ Ind H BEARING PILES 

NEW LlTElIATUIil AVAILABLE 

Send now for compte.e cUlt. on all 
'''ese ARBEO products, contact 
Trade ARBED, INC .• 825 Third 
AV8 , New yort!:, NY 10022. (212) 
<86·9890, FAX 2,2.J55-2,!!812'2' . 
In Canada: TradeARBED C8nad8, 
Inc ., 3340 Malnway, Burlington, 
Onl.rlo, Canada l7M 1A7 
(4'8) 335-5710, FAX 4'6-335-1292 
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EDITORIAL 

False Initiative 
A friend was recently raving to me about some of the beautiful old 

covered bridges she had seen on a recent trip to the East Coast. But 
why aren't there any new wooden bridges, she wanted to know? 

In a nutshell, I answered, they are more expensive than other types of 
bridges, have more maintenance problems, and may be an 
environmental hazard. 

While specific figures will vary from state to state, it is not 
uncommon for timber bridges to cost as much as $10 / sq. ft. more than 
comparable steel bridges. And information from the National Bridge 
Inventory (NB!) shows that timber bridges have the highest percentage 
of structural deficiency among inventoried bridges. 

In addition, the Environmental Protection Agency has determined 

• 

that coal tar/creosote formations in the wood preservatives used in • 
timber bridges are a risk to human health and that coal tar products are 
moderately to highly toxic to fish and other aquatic life. And these 
preservatives are exuded from treated wood for long periods. 

While that answer made sense to her, it doesn't seem to satisfy the 
U.S. Congress. Intensive lobbying by the timber industry is resulting in 
a tilting of the playing field-at your and my expense. The Timber 
Bridge Initiative provides federal funds exclusively for timber 
construction. 

In West Virginia, for example, highway officials have reported that 
several bridges now under construction are only being built from timber 
due to the availability of federal matChing funds. 

Some advocates of wood bridges claim they are promoting a 
"natural" material. But is wood any more natural than iron are? And 
while wood is a renewable material, as I've discussed in previous 
months, steel is one of the few truly recyclable materials. 

The true rationale for creating a federal pilot program for timber 
bridges is to help the timber industry develop the automated routines 
needed to compete more effectively. While nobody is saying they expect 
timber bridges to ever be more cost efficient than steel, congressmen 
from large timber states are hoping that this program will at least help 
to close the current huge gap. But given the tremendous infrastructure 
problems in this country, is this really the best use for millions of tax 
dollars? SM 

• 
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STMD-mlISDS - Ranks #1 
in America. 

A recent ENR/McGraw 
Hill survey of the Archi­
tectural/ Engineering/ 
Construction industry has 
ranked STAAD-Ill/ISDS, 
from Research Engineers, as 
the #1 structural engineering 
software in the market today. 

The choice of engineers 
since 1978, STAAD-Ill/ISDS is 
being used worldwide as an 
everyday companion in the 
design office. The first truly 
integrated structural engineer­
ing software, STAAD-III/ISDS 
combines geometric layout, 
analysis, design and drafting in 
a single software system. 

RESEARCH ENGINEERS \o\QRLDWtDE 

---
i ~ , F.ful 
• 

• 
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Simple to use, yet 
sophisticated in application, 
STAAD-Ill/ISDS offers the 
most comprehensive solution 
to your structural engineering 
needs. Today, Research 
Engineers, with six offices in 
four continents, is setting the 
structural engineering 
standard worldwide. 

~5Wil [33 

STAAD-Ill/ISDS - #1 For a Reason. 

f1]@~@{f)fl&[1J 
[}m{!7bm@@fl~"iIJ Ofil&o 
A reputation you can build on. 

For Information Call: HlOO-FOR-RESE 
1-800-367-7373 

1570 N. Batavia St, Orange, CA 92667 
Phone: (714) 974-2500 Fax: (714) 974-4771 

UK: ResearCh Engll\OOfs (Europe) Ltd , 19 Lansdowne Court, Brighton Road, 
Pur1ey Surrey CRe 2BD Phone (081) 763, '393 Fax (081 ) 763· 1379 Telek' 929181 
Fr.nce: ResearCh Engineers. 18 NEI de Moresv,lle, 

W. Gefm.ny : ResearCh Engll'!eefs, Wllhelm·Busch·Str23, 
6140 BENSHEIM 3 AUERBACH Phone 06251 79577 Fax 06251 75437 
Indl.: Research Engineers Pvt Ltd, "O B Darga Road 

28800 FLACEY Phone 3747_51 53 Fax 37474463 caleuna 700011 Phone "48914 Telell 214102 



New York State DOT 
Finds Steel an 
Economical Solution 
for Many of Its 
Short-Span Bridges 

The New York Slale DOT believes in lelling each bridge 
material compete on its own merits. They like to let the 
marketplace decide which malerial is mosl suilable for a 
particular projecI when Ihe malerial choice is nOI always 
evident. 

ThaI was Ihe silualion wilh Ihe four bridges shown here. In 
each case, steel compeled direclly wilh concrele - and in 
each case, sleel earned Ihe bid. • 

But it wasn't necessarily the cost of the superstructure alone 
thaI made the difference. The DOT prepared complele and 
independent steel and concrete alternate designs. including 
foundations. When overall construction costs were com­
pared, sleel was found 10 offer dislincl weighlsaving advan­
lages Ihal concrele cou ldn ' I malch ... like less cosIly piers 



and foundal ions along wilh Ihe oplion 10 use lighler ereclion 
equipmen!. All of the contraCIOrs agreed Ihal consideralion 
of the lotal construclion package resulted in the sleel alter­
nates being the low bid. 

The use of high-slrenglh weathering sleel on each of Ihe 
bridges also provided benefil in lerms of altractive, 
cost-effective sections compared to conventional steel 

AeJes. And because both initial and future maintenance 
~nling are eliminated. savings accrue immediately as well 

as down Ihe road. 

If you haven'l considered Slructural sleel for your curren! or 
nex l shon -span bridge projecl, don'l you Ihink iI's lime 10 
give il a try? You may be surprised 10 find oul jusl how eco­
nomical steel can be. 

We will be happy 10 send you a repon on Ihe four economi­
cal sleel shon -span bridge projecls shown above. JUSI wrile: 
American Iron and Sleelln' lilule, 11 33 15th Slreel. N.W .. 
Washinglon. DC 20005 . 

Credll .. 

State Route 7 bridge o\er Dcla¥. are and Ilud"on 
Railwll). DuJne,borg. NY 

General Conll'al;lor Schulll ConSU'UI;:Uon Co., 
Round La1.:e. NY 

Bmlgc over Page Drool. . 
Chenango Valley $ulte Park. NY 
~ncra l Contrac1or: Ham..on and Burrow\ 

Bndge COO~U'\K: I Or\, In..: .. Glenmont. NY 

Route IS bndil~' mer Me ( lure 
Cn~d. and Beanh ley ("red, ncar Catheri ne, SY 

General Contfal;lor: A 1_ BIn) Co., !lomell. "'I 
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LIMITED 

4FREE 
DESIGN GUIDES 
FROMAISC ••• 

••• WITH PURCHASE OF 
ASD OR LRFD 

MANUALS BEFORE 
OCT. 15TH 

A1SC Manuals of Steel Construction are essential for anyone 
Involved in the design, fabncatlOll and manufacture of steel struc­
lUres. lWo alternatIVe methods-Allowable Stress Design or load 
Resistance factor Design-give you complete text and dlagramatlc 
reference for every phase of steel construction. 
Both ASD and lRfD Manuals include: 
1. Dimensions and Properties 4. Connections 
2. Beam and Girder Design 5. SpeCIfICatIOns and codes 
3. Column Design 6. Miscellaneous Data and 

MathernatlCal Tables. 

PLUS ... 1985 Bolt SpeCiflCatlOOS,1986 Code of Stanclard PractICe, 
comprehensIVe Index, and thumb-IndeXing presentation. 

TIM E OFF E R 

"ISC~ o.sign Guide StritS takes you in-depth on specifiC design, 
fabrication and construction topta in an easy-to-rtad formal 

1 COlUMN WE PlATES 
• ProvIdes CflSlnero With the. /tSeaICh 

backgroord and btf1ov>or of bas< 
plal<S and presen~ Informa'"," and 
guodeh .... for Ihv, desogn 51 poges 

n WU Of(NINGS 

3 SEJMCWIUTY FOIl LOW RISE 
• BUILDINGS 

N1JI'Tlerous servlCW Ity design 
enteric) elClSt, but they ¥t spm 
It1roughout many d,ff<rer1t soot" 
and doc.....,,~ Desogn Gud< #3 
gathtrs these crllena rogetha fcJ " 
dlSCUSSlOfl on strVlCt.ablltY, II"ICleJd­
inS detailed rtQUlret1"Im(s of defiec­
tIOfl, V1MtIOfl$ and dnft 21 pages 

~. Sunman'" desogn cooctpl5for!he 
practICing engll"lf:f:r and ~ the 
reswch and history of web open­
Ings Thrs gua "Iso presents" 
unified oo'Sn approach to both 
steel and composite bt«ns WIth 
web Optl'1lngs, rncluchng femme­
f'OO'Il rtQUlltJ't"l(nts 63 pages 

4 EXTENDED END-PWE MOMENT 
• CONNECTIONS 

Des'9f\. fabflCatlOl'l MId l.'eCOOO of 
,M Iyp< of COM<CtIOO Th< Guode 
9""'~"""'and bact­
gro<J1d for bJ-bol, as "",Ii " 
<1ghI-boIt <nd-plOtt ComectlOOS 
43 poges 

REGUW DESIGN GUIOE PilCE - "6 00 WH 

YOU SAVE $64.00! 

9TH EOIllON AllOWABU 
STRESS DESIGN (ASO) 
Based on tile prcNISIOl1S of tile 1989 
fJSC SpeCificatrons for Structural 

SteelBurldmgs-AiIoWiJble StIess 
and PIa5t/c OeslSn 1100 pages 

YOUR CHOICE 
'60.00 EACH 

1ST EDmON LOAD AND 
R£SISTAHCE FACTOR 
DESIGN (lRFO) 
Based on tile 1986 load 
and lieS/stance Factor OeslSn 
SpeCificatron for Structural Steel 
Burld,ngs, LRFD provides more 
u",form structural rellabollty and 
better ecooomy than ASD 
spec,hcatrons Desrgn aids are 
updated In tile LRfD foonal 
Includes a speCial Stet"", for 
composite beams and columns 
fab,rc,t""'. 1124 pages . 

To gtt your trte D<sign Guides with your ASO or LRFD order, 

RETURN THE ORDER INSERT CARD IN THIS ISSUE 
NO LATER THAN OCTOBER 15, 1991 TO: 
AISC Manual Offel PO Box 806276, Chicago, IL 60680-4124 

• 
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Bulletin No. 3 

Research Council On Structural Connection 
Education Committee 

Recommendations For Purchasing, Receiving And Storing 
A325 and A490 Bolts 

The steel fabricator normally bears cost of the high 
strength fasteners on a project. "Purchase price" and 
"Delivery" are the main criteria used in purchasing; 
however, purchase price is the true measure of cost to 
the fabricator only if the bolt manufacturers and ven­
dors can be counted upon to fully comply with the 
purchase specifications. Unfortunately with some 
manufacturers and vendors, knowledge and atten­
tion to specification requirements, proper manufac­
turing and testing procedures and quality control 
have been neglected disregarded to meet tough com­
petition. 

Therefore, carefully prepared purchase orders which 
dearly and completely specify requirements for man­
ufacture, testing, delivery and storing of high­
strength bolts are essential to keep the fabricator's 
true costs under control while assuring proper fas­
tener performance. 

PURCHASING REQUIREMENTS 

The purchase order for all ASTM A325 and A490 
high-strength bolts must indude the following: 

(1) The ASTM grade, A325 or A490. 
(2) The type, Type 1, 2 or 3. 
(3) A copy of the project specification for the man­

ufacturer and vendor. 
(4) "Ordering infomlation" as required by ASTM 

1990, Volume 15.08 Fasteners, Pages 56 and 98. 

EVIDENCE OF CONFORMITY 

Additionally the purchase order should require: 
(1) The vendor to provide certification and the 

bolts, nuts and washers furnished conform to all re­
quirements of the referenced ASTM specification. 

(2) That certified manufacturer's mill test reports 
be supplied which clearly show the applicable ASTM 
mechanical and chemical requirements together with 
the actual test results for the supplied fasteners. 

(3) That the bolt heads and the nuts of the supplied 
fasteners must be marked with the manufacturer's 
identification mark, the strength grade and type as 
specified by ASTM specifications. 

(4) That, for projects which require slip-critical 

connections, the lubricated bolt, nut and washer be 
preassembled to assure proper fit of the bolt and nut 
and the assembly tested for strength to meet the re­
quirements of Table 4, of the Specificatioll for Stmclural 
Joints Usillg ASTM A325 or A490 Bolts prior to shjp­
ment to the purchaser. 

RECEIPT AND VERIFICATION 

For acceptance, assure the delivered fasteners comply 
with purchase requirements verify upon receipt: 

(1) That bolts and nut and marked as specified. 
(2) That manufacturer's mill test report reflect that 

the chemistry of the fasteners supplied comply with 
requirements for the type bolts and nuts specified. 

(3) That certification numbers appear on the prod­
uct conta iners and correspond to the certification 
numbers on the mill test reports for the fastener. 

(4) That mill test reports are supplied to both the 
purchaser and the testing laboratory responsible for 
quaUty control. 

A representative of the fastener suppUer should be 
present. The inspector sha ll be present and a tension 
measuring device shall be available in the shop and at 
the jobsite at the beginning of bolting start-up. Tests 
of representative samples of the fasteners received 
shall be conducted to confirm that the fastener assem­
blies, including lubrication if reqUired, when ten­
sioned by tightening the nut on the bolt, satisfy the in­
stalled tension requirements of Table 4. 

STORAGE 

All fastener components shall be stored in a manner 
that affords complete protection from moisture, heat 
and dirt con tamination. These precautions arc neces­
sary to avoid corrosion, loss of effectiveness of the lu­
bricant and dirt contamination which will increase the 
needed torque and preload scatter ranges. Each day, 
upon removal from storage, each bucket of fasteners 
will be visually inspected for corrosion, contamina­
tion with dirt and condition of the lubricant. Any fas­
tener found to be corroded, dirty or lacking the coat­
ing of lubricant present when delivered to the job site 
will be deemed unacceptable for installation. 
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Concrete 

Ugly is Only Skin Deep 
~ have to agree. A single coat of gray Ie 531 zinc rays. Should an area become damaged, Ie 531 is 
silicate isn't exacUy an eye catcher. But then isn't easily repaired with itself - inexpensively, without 
beauty in the eye of the beholder? If bridge blasting and for as long as you care to preserve 
maintenance is your headache, you will find that your steel. 
the real beauty of high-ratio Ie 531 is below the All of the advantages of Ie 531 zinc silicate add 
surface - because Ie 531 is a chemically bonded up to amazing short and long term economics and 
permanent steel treatment. peace of mind that will make everything look 

Ie 531 isn't paint or just galvanic protection beautiful ... even single-coat Ie 531. • 
but rather a combination of high-ratio liquid glass 
and pure zinc that chemically bonds to the steel rD Inorganic Coatings, Inc. 
and seals off to become a permanent barrier to 500 La P Rood • Malvern. Penns Ivania 19355 
mOisture, oxygen, delcmg salts and ultra-violet 2151640.2880 . 8001345·0531 (uSl:) . 8001522-0531 (PA) 

See Us At Booth 807B 
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AISC Prize Bridge 
Competition 

R
om more than 130 entries 

to the 1991 AlSC Prize 
Bridge Competition, a 

jury of five bridge experts 
awarded eight Prize Bridge 
Awards and nine Awards of 
Merit. 

The winners ranged from a 
small pedestrian walkway in a 
Chicago suburb to a 
1,000' -long bridge over 
mountainous terrain near 
Phoenix to the renovation of a 
post-World War II bridge 
spanning the Mississippi 
River. Descriptions and 
photographs of all 17 winners 
are included in the pages that 
follow. 

The members of this year's 
jury were: 

• David Billington, P.E., 
Professor of Civil 
Engineering and Director of 
the Program in Architecture 
and Engineering, Princeton 
University, Princeton, NJ· 

• Donald j . Flemming, P.E., 
Minnesota Sta te Bridge 
Engineer, St. Paul, MN. 

• Robert C. Flory, P.E., 
Chairman and C.E.O., Booker 
Associates, St. Louis, MO. 

. Charles W. Roeder, 
Chairman, Steel Bridge 
Research Board of the 
National Research Council, 
Seattle, WA. 

. Arun M. Shirole, P.E., 

Director of Structures & 
Deputy Chief Engineer of the 
New York Department of 
Transportation, Albany, NY . 

The winning Prize Bridge 
designers will be honored at an 
awards banquet at the 
National Symposium on Steel 
Bridge Construction in St. 
Louis on September 16. (For 
more information on the 
symposium, contact: Lewis 
Brunner at (312) 670-5420 
Fax: (312) 670-5403.) 

The following AISC 
members fabricated a winning 
bridge: The Bratton Corp.; 
Standard Structural Steel; 
Stupp Bros. Bridge & Iron Co.; 
High Steel Structures; Carolina 
Steel Corp.; Harris Structural 
Steel; Munster Steel; Phoenix 
Steel; Pitt-DesMoines, Inc.; 
Sheffield Steel Products; and 
Vincennes Steel Corp . 

Picttlred, from left to rigl!t: 
David Billington, Arlin M. 
Shirole, Robert Flory, Charles 
Roeder, and Donald Flemming. 
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AISC Prize Bridge Award: 

Long Span 
Roosevelt Lake Bridge, Roosevelt Lake, Arizona 

When the Arizona Depart­
ment of Transportation 
was considering the de­

sign for the Roosevelt Lake Bridge 
in the east central part of the state, 
they needed to consider more than 
just economics. The bridge spans 
more than 1,000' over one of the 
state's premier fishing spots lo­
cated just a 125 mile drive from 
Phoenix, so of course aesthetics 
played a large role. 

The challenge for the deSigners 
was to design a two-lane structure 
that would span more than 1,000', 
meet stability requirements and be 
economical. Two consultants pre­
pared complete construction docu­
ments on three steel alternates and 

one concrete design. 
When bids were returned, the 

cable-stayed concrete design was 
quickly elimina ted due to its high 
cost-approximately $6 million 
more than the accepted steel bid . 
The winning bid, a steel box-rib 
arch, was selected not only because 
it was the low cost alternate, but 
because of the arch's inherent abil­
ity to adapt to the curved site align­
ment and its superior aerodynamic 
properties. 

The twisting alignment of the 
bridge due to mountainous terrain 
made it difficult to get a tangent 
alignment long enough for alter­
nate structure types, explained 
Gray C. Wangelin, P.E., structure 

Modern Steel Construction I September 1991 / 15 



group manager in Howard eedles 
Tammen & Bergendoff's Phoenix • 
office. The arch span, however, 
does not require straight approach 
spans. 

The bridge consists of 42 major 
A572 steel arch rib sections. The 
arch rib was designed to minimize 
material through the length of the 
rib, and each steel arch rib is made 
up of two 4' -wide flanges with two 
web plates that vary from 8' at the 
crown to 14' at the baseplate. Plate 
thicknesses vary from 1-7/ 16" at 
the crown to 2" at the base connec­
tion. 

To prevent buckling, the rib box 
sections are stiffened longitudi­
nally and the webs of the box sec­
tions are stiffened internally by two 
tee sections welded to each web. 
The tee sections are made continu­
ous through the rib field splices 
and participate fully in carrying the 
various loads. 

Box rib sections were fabricated 
in lengths of 40' to 58' and weigh 
from 40 to 100 tons apiece. Fabrica­
tion and material costs were re-

THIS IS WHAT IT TAKES TO BE 
A BOLT MANUFACTURER IN THE 19905: 

~ 
'tLI 

... ..325 4 -325 
Type , T."., 

r::\ 
'\J' . .,., ..... 

Registered Head Markings on all structural and machine bolts 
from 'Is" to 3" diameter. all lengths 
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• 
duced by using closed steel box sec­
tions for the arch ribs rather than 
open steel sections. 

The stability of the arch against 
wind loads and global buckling 
was achieved through a diagonal­
bracing system fabricated from 
structural tubing and welded box 
sectjons. Vierendeel bracing also 
was considered, but the diagonal­
bracing creates a much stiffer struc­
ture. 

"The Vierendeel design would 
have allowed 24" of sidesway 
movement, while the diagonal­
bracing allowed only 12" of side­
sway movement from wind load," 
Wangelin said . Aerodynamk con­
siderations were very important on 
thjs project due to the height of the 
arch, the narrow SO' rib spacing, 
and the high-velocity mountain 
winds. 

Another advantage of diagonal 
bracing is that it required 200 less 
tons of steel than would the 
Vierendeel design. 

Aesthetics also played a role in 
choosing a bracing system. "The 

SDS/2 assures ftttlng 
solutions again and again. 

Call Design Data -
1-800-443-0782. It 's 

Vierendeel bracing was more mas­
sive, it looked like you were driv­
ing under a ladder. The way it is 
designed now creates a very light 
and airy look," Wangelin added . 
''The geometric shape of the arch 
was modified by increasing the 
arch curvature below the approach 
span level. This reduced the dead 
load bending stress on the arch rib 
from approach span loads. The re­
sultant shape is defined by both 
second and fourth order curves 
that make the entire arch appear 
smooth and continuous." 

In fact, the design was so suc­
cessful that the Phoenix Republic re­
cently described it as the state's 
most spectacular bridge. 

Two design elements directly re­
duced bridge and lifecycle costs. 
First, closed steel sections were 
used in the arch ribs and bracing 
system to minimize corrosion 
caused by entrapped water and de­
bris. And second, access holes in 
the arch rib internal diaphragms 
were created to permit inspection 
of the length of the arch. 0 

Roosevelt 
Lake Bridge 

Completion Date : 
Oct. 1990 

Span Lengths: 1 ,080 ' 
Roadway Widths : 38 ' 
Steet Wt. / Sq . Ft. of Deck : 

145 Ib ./ sq . ft. 
Steel Tonnage : 3.175 tons 
Total Cost : 

$19 ,000 , 000 
Design Firm : 

Howard Needles 
Tammen& Bergendoff , 
Phoenix , AZ 

General Contracting Firm : 
Edward Kraemer & Sons, 
Plain , WI 

AISC Member Fabricator 
(ribs): 
Pitt-Des Moines, 
Des Moines , IA 

Steel Erector : 
J F Beasley 
Construction Co 
Dallas , TX 

Owner : 
Arizona DOT 

has 

1·a00-443-m2 
402-106-am 



AISC Prize Bridge Award 

Medium Span, 
Low Clearance 

Ramp B - Turkey Lake Road Over 1-4, Orlando, Florida 

As the number of tourists 
heading to Sea World in­
creased, the existing road­

ways became more and more 
crowded. While public agencies 
recognized the need , they lacked 
the funds to do anything about it. 
Fortunately, Sea World's owner, 
Harcourt Brace Jovanovich Land 
Company (now Busch Properties 
of Florida, Inc.) was willing to 
fund the needed improvements. 

Although a private owner was 
building the roadway, it still had 
to meet certain conditions. Most 
notable was the need to minimize 
disruption on 1-4, but also impor­
tant was the requirement that the 
new roadway allow enough room 
to accommodate a future expan­
sion of 1-4. 

Various steel and concrete alter­
nates were considered, including 
steel plate girders, steel box gird­
ers, and concrete box girders. Erec­
tion requirements and cost consid­
erations mandated the choice of a 
steel box girder structure. 

"The major problem we had to 
overcome was going over 1-4," ex­
plained Rudy McLellan, P.E., as­
sistant department manager of the 
structure's department for the 
Baton Rouge office of Howard, 
Needles, Tammen & Bergendoff. 
"But shutting down 1-4 completely 
was not feasible." HNTB's Baton 
Rouge office provided the struc­
tural design for the project and its 
Orlando office did the geometry 
for the bridge and highway and 
designed the abutments. 

Because of the need to minimize 
disruption, the plate girder alter­
native was rejected in favor of a 
steel box girder design. "Plate 
girders tend to have more pieces, 
which mean a more complicated 

erection," McLellan said . "You 
also need more bracing to su pport 
plate girders, and that's not as vis­
ually attractive." Likewise, a con­
crete structure also would have in­
terfered more with \-4 than would 
a steel structure. 

Since the bridge had to go over 
1-4, clearance was crucial, so the 
designers chose to use integral pier 
caps. "The ramp would have 
needed a higher elevation without 
the integral pier caps. We probably 
would have had to raise the whole 
structure by 6' to 10', which would 
have added to the cost of the ap­
proach and the bridge." And with 
integral pier caps, a steel box 
girder structure was less expensive 
than either a concrete box girder 
bridge or a steel girder bridge. 

Bridge Structure 
The final design consists of twin 
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steel trapezoidal box girders 
framed directly into pier caps. The 
bridge has eight spans totaling 
1,247', with a 19.5' clearance over 
four of the spans to allow for a fu­
ture expansion of 1-4. Span lengths 
range from 105' to 186', with pier 
heights as low as 23' and as high as 
41 '. Roadway width is 27'. 

Another advantage of a box 
girder structure is its clean, attrac­
tive appearance. The bridge's ge­
ometry gives the flyover structure 
low lines and a sleekness as it 
curves its way to grade level. And 
reflecting its source of finanCing, 
the steel was painted "Sea World 
Blue". 0 

Ram p B 
Turkey Lake 

Road Over 1-4 

Completion Date : 
August 14, 1990 

Span Lengths: 
1, 247' overall; 
105' to 186'-6" 

Roadway Widths : 
27 ' 

Steel Wt. / sq. Ft. of Deck : 
49 . 4 Ibs. / sq . ft. 

Steel Tonna ge : 
918 tons 

Total Cost : 
$4 ,600 , 000 

Design Firm : 
Howard Needles 
Tammen &. Bergendoff , 
Orlando , FL 

General Cont r acting Firm: 
Leware Constr. Co., 
Leesburg, FL 

AISC Member Fabricator: 
Sheffield Steel 
Products , Division of 
Vincenne s Steel Corp ., 
Palatka , FL 

Steel Erector : 
Leware Canst. Co . 

Owner : 
Busch Properties 
of Florida 

AISC Software For 
IBM-Compatible PCs 

WEB OPEN (Version 1.01) $495 
Beam Web Opening Design 
(Additional same site orders for $100) 

WEBOPEN is based on the state-of-the-art AlSC Design Guide, 
"Design of Steel and Composite Beams with Web Openings," by David 
Darwin. Written by practicing engineers, Paul J . Ford & Co. , for 
practicing engineers, WEB OPEN incorporates "expert" design checks 
and warning messages that enhance the application of the AlSC 
Design Guide to your design problems. WEBOPEN's color coded input 

I windows provide users with a clear, logical data entry system that can 
save hours of structural design time. WEBOPEN design unreinforced 
or reinforced open ings in steel (non-composite) or composite steel 
beams. Order includes the Software User's manual and the referenced 

I AlSC Design Guide. 

AISC for AutoCAD (Version 1.0) $120 
Save time doing detail drawings and have AlSC Shapes drawn at 

your command with AlSC for AutoCAD. 
This software runs in AutoCAD (Release 10 and above) and draws 

structural steel shapes and lists their properties corresponding to data 
published in Part 1 of the 1st Edition, AlSC LRFD Manual of Steel 
Construction as well as the 9th Edition, AlSC ASD Manual of Steel / 
Construction. The program will draw to full scale the end, elevation 
and plan views using the design dimensions of the following shapes : 
W, S, M and HP Shapes; American Standard Channels (C); 
Miscellaneous Channels (MC); Structural Tees cut from W, M and S 
shapes (WT, MT, ST); Single Angles; Structural Tubing; and Pipe. 

AISC Data Base (Version 1.07) $60 
Dimensions and Properties of Structural Shapes 

This ASCII data base contains the properties and dimensions of the 
following shapes: W, S, M and HP Shapes; American Standard 
Channels (C); Miscellaneous Channels (MC); Structural Tees cut from 
W, M and S shapes (WT, MT, ST); Single and Double Angles; 
Structural Tubing; and Pipe. The diskette also contains data base 
formats, an explanation of the variables specified in each of the data 
fields, and read/write and search programs. The data base corresponds 
to data published in Part 1 of the 1st Edition, AlSC LRFD Manual of 
Steel Construction as well as the 9th Edition, ASIC ASD Manual of 
Steel Construction. 

STEMFIRE (Version 1.1) $96 
AlSC Steel Member Fire Protection 

This AlSC computer program developed by Hughes Assoc. 
determines safe and economic fire protection for steel beams, columns, 
and trusses . It is intended for use by architects, engineers, building 
code and fire officials, and others interested in steel building fire 
protection. STEMFIRE is based on rational procedures developed by 
the American Iron and Steel Institute that extend the published 
Underwriters Laboratories, Inc., fire resistive designs to other possible 
rolled structural shapes and common protection material 
requirements. For a required fire rating, STEMFIRE determines 
minimum spray-on thickness for various rolled steel shapes as well as 
the ceiling membrane or envelope protection for trusses. 

For more information on AISC Computer Software, call (312) 
670-5434 or write: AISC Computer Software, One East Wacker 
Drive, Suite 3100, Chicago, IL 60601-2001. 
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AISC Award of Merit 

Medium Span, 
Low Clearance 

Ramp X Roadway and Ramp R Roadway, 
Danbury, Connecticut 

Because of a steep side slope, 
limited right-of-way and the 
desire for a high degree of 

channelization at the ramp termi­
nals, the design for a new inter­
change connecting the new Da n­
bury (Cf) Fair Mall with U.s. Route 
7 concentrated ramp development 
in one quadrant. In addition, the lo­
cation of a parallel frontage road in 
the same quadrant as the inter­
change required two roadway lev­
els and two structures, one span­
ning double roadways. 

• 

The loop ramp consists of high-
speed acceleration/ deceleration • 
lanes connecting to low-speed 
ramps. In developing the desired 

Ramp X Roadway 
& Ramp R Roadway 

Completion Date: 
October 1986 

Span Lengths: 
Ramp X: 210', 210' 
Ramp R: 175',235' 

Roadway Widths: 
24' 

Steel Tonnage: 
Ramp X: 697 tons 
Ramp R: 705 tons 

Tota I Cost: 
Ramp X: $2,125,000 
Ramp R: $2,178,000 

Design Firm: 
STV ISeelye Stevenson 
Value & Knecht, 
Stratford, CT 

General Contracting Firm: 
D' Addario Industries, 
Bridgeport, CT 

AISC Member Fabricator 
and Erector : 

The Standard 
Structural Steel Co., 
Newington, CT 

Owner: 
Connecticut DOT 

20 I Modern Steel Construction I September 1991 

loop configuration, a combination 
of sharp horizontal curves was nec­
essary for smooth speed change 
based on the design speed and an 
acceptable rate of superelevation. 

The span arrangement for the 
outer loop bridge (Ramp X) was de­
termined by the required horizontal 
clearance for the two roadways 
under the bridge. This configura­
tion resulted in two equal spans of 
210' along a 450' radius. The total 
structure length between abut­
ments is 420'. 

The inner loop bridge (Ramp R) 
required a 235' span over a single 
roadway under the bridge. Since it 
was necessary to maintain an open 
area under the bridge for access to 
an adjoining business a second 
span was required . The final bridge 
configuration resulted in two un­
equal spans of 175' and 235' along a 
compound curve with a minimum 
radius of 445'. The total structure 
length between abutments is 410'. • 

Since the ramps each accommo-
date a single lane of traffic, the 



• 

• 

• 

widths were relatively narrow. Each 
superstructure was analyzed on a 
digital computer as a two dimen­
sional grid by the direct-stiffness 
method . With a middle-ordinate 
(distance from curve mid-point to 
chord mid-point) of 12', uplift at the 
supports was a problem that re­
quired substantial torsional rigidity 
to overcome. Since the ramp geom­
etry was established, the girder 
length to width ratio-normally re­
duced to eliminate uplift--<ould 
not change. The solution was to in­
crease torsional rigidity by effec­
tively proportioning the external di­
aphragm size and spacing until 
uplift under all loading conditions 
was eliminated. 

Two concentrically placed 
curved steel box girders were se­
lected for a new interchange be­
cause of their superior torsional ri­
gidity. "The use of concrete to 
provide the torsional rigidity was 
precluded by the limited allowable 
depth of construction and the need 
to maintain traffic beneath the 
structure," explained Robert 
Gubala, Ph.D., P.E., chief engineer 
with the Connecticut Department of 

Transportation. Also, because of the 
plan view of the loop alignments, 
steel box girders could be readily 
designed and fabricated to fit the 
required curvature of these road­
ways, which streamlined the para­
pets and deck work while creating 
an attractive appearance. 

Rigid diaphragms 72" deep and 
14' on center were provided be­
tween box girders to distribute 
shearing forces throughout the grid 
system. 

The top and bottom flanges of 
the box girders were fabricated par­
allel to the roadway superelevation. 
Inclining web plates to the same 
angle relative to the flanges re­
sulted in uniform 90" web plates, 
simplifying details and fabrication. 
The project consists of ASTM A588 
steel with both a painted shop coat 
and a field painted finish coat. The 
A588 steel was chosen because 
studies have demonstrated an im­
proved paint performance with that 
type of material. 

The structure were designed for 
standard AASHTO H5-20 truck 
and lane loadings according to Al­
lowable Stress guide speci fications. 

D 
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AISC Award of Merit 

Medium Span, 
High Clearance 

Southern Boulevard Route 9W Bridge over 
Normanskill, Albany, New York 

L ocated 120' above the 
Normanskill Gorge, this 
three span continuous multi­

plate steel girder bridge has 
slanted steel legs instead of more 
conventional reinforced concrete 
piers. 

"We didn't want to put the piers 
in the middle of the creek because 
of a potential erosion problem 
with the footings," explained Ayaz 
H. Malik, P.E., an associate engi­
neer (structures) with the New 
York State Department of Trans­
portation. 

In addition, conventional 110'­
high reinforced concrete piers 
would have cost $800,000 more 
than the steel legs, which were 
slanted at a 45 degree angle. 

The end spans of the bridge are 
supported by guided expansion 
pot bearings, allowing free rotation 
and longitudinal movement of su­
perstructure at the abutments. A 
uniform, smooth change in the di­
rection of the axial forces from the 
main longitudinal girders to the 
slanted legs is provided by means 
of a curved knee (haunch). The 
bridge is 71' wide with four 12'­
wide travel lanes, two 8' -wide 
shoulders and a 4' -wide median. 

The structure is indeterminate 
to the third degree due to the inter­
action of the longitudinal girder 
with the inclined leg. The bridge is 
designed for AASHTO HS20-44 
loads using working stress 
method . 

Spacious Design 

• 

• 

"The slant-legged structure is 
pleasing in outline, gives the feel- • 
ing of openness, and is aestheti-
cally appealing," according to j .M. 
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Robb, P.E., assistant deputy chief 
engineer (s tructures) for NYSOOT . 
"From abutment to abutment, the 
proportions of this structure are a 
perfect fit for the surrounding ter­
rain. The elements of symmetry are 
fully utilized, demonstrating an ap­
preciation for ratio and sca le." 

The bridge was built with un­
painted weathering steel, both for 
its rugged appearance and the 
long-term cost advantages. 0 

Southern 
Boulevard 
Route 9W 

Bridge Over 
Normanskill 

Co m pletion Da t e : 
November , 1986 

Span Lengths : 
135 '; 200 ' a n d 135 ' 

Ro a dway Widt h s : 
71 ' 

S t ee l To nn age : 
1, 100 t o n s 

To t a l Cos t : 
$5 , 500 , 000 

Des i g n Fi rm : 
Ne w Yo rk St a t e 
D e partm e nt o f 
T ran s p o rtat io n , 
A lb a n y, NY 

Ge n e r a l Co ntr ac tin g Fi rm : 
La n ge- Finn 
Co n s tru c ti o n , In c . , 
A lb a n y , NY 

AISC Me mb e r Fa bri ca t o r : 
Hi g h S tee l S tru c tu re s, 
La n caste r , PA 

Ste e l E r ect i ng F i rm : 
Sy r acuse Rigg in g , 
Syra c u s e , NY 

Owner : 
New York S ta t e 
De p art m e n t o f 
Tr a n s p o rt a t io n 
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• Call today for a FREE demo kit, including 
the full system's operator's manual! 
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AISC Award of Merit 

Medium Span, 
High Clearance 

McCarran Boulevard Bridge, Reno, Nevada 

As Reno, NY, continues its 
phenomenal population 
growth, its infrastructure 

must grow along with it. However, 
evada's rugged but beautiful ter­

rain place's special restrictions on 
these projects . 

1n 1986, Reno's Regional Trans­
portation Commission (RTC) 
cleared the way for an extension of 
the west arc of McCarran Boule-
vard. Though only 4/ 10 of a mile, 
it included a 539' -long bridge 
crossing the SPTC dual main line 
railroad tracks, the Truckee River, 

• 

and an open flume water canal. • 
Complicating the design was that 

~ Highway 80 cuts across McCarran 
at a nearly 90 degree angle and 
atop a 40' -high bluff at the north 
end of the bridge. 

Because the structure would be 
readily visible from both the highly 
traveled Highway 80 and a pro­
posed new residential develop­
ment, the RTC specified that aes­
thetics were their prime 
concern-but that the bridge still 
had to meet a tight construction 
budget. 

Alternates Rejected 
Several structural forms were 

considered but were eliminated be­
cause of cost or difficulty of con­
struction, according to Charles 
Seirn, P.E., a senior principal with 
the San Francisco office of T.Y. Lin 
lnternational. "An arch was attrac­
tive but soil conditions were not 
suitable to take the arch thrust. A 
prestressed concrete segmental 
box-girder was aesthetically ac­
ceptable but would cost more than • 
a welded steel plate-girder." Also, 
the railroad would not allow cast­
in-place concrete or shoring over 
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its tracks, so a conventional con­
crete box-girder superstructure 
could not be used . 

To make a steel plate girder 
bridge not just economically ac­
ceptable but also aesthetically ac­
ceptable, the designer opted to use 
an integral pier cap system. Un­
painted weathering steel was used 
on the four-span structure both to 
reduce maintenance costs and to 
complement the nearby brown Si­
erra Nevada mountains. 

"The north-south alignment of 
the center line of the McCarran 
Boulevard Bridge suggested a 

idea also had an economic benefit, 
as it saved the cost of forming and 
placing additional concrete for a 
conventional column cap," 

The bridge is structurally con­
tinuous over all four spans, with 
deck joints only at the abutments, 
and the facia girders are detailed to 
conceal their connections to the in­
tegral cross girders. "A very clean, 
continuous line was achieved in 
the outer girders, accentuating the 
continuity of superstructure" Seim 
stated . 0 

wide overhanging deck to create ,-_____ -----__ ---, 
changing shadows as the sun 
passes overhead during the day," 
Seim said. 

"Wide spacing of the steel gird­
ers is not only a structural require­
ment to accommodate a wide 
overhang, but provides the advan­
tage of lower costs in the fabricat­
ing, transporting and erecting of 
steel girders." 

Aesthetic Considerations 
To create an uncluttered view 

from below the bridge, deck width 
was limited to 95', which only re­
quired two columns for support at 
each bent. The cross-section of the 
column is a simple rectangle, 
clipped at each comer to form a 
lozenge shape that conforms to the 
shape of the special seismic rein­
forcement within the column. 
"The double interlocking spiral is 
a very efficient method of confin­
ing column reinforcement in high 
seismic areas," according to Seim. 

A white bonded grout surface 
finish contrasts the vertical lines of 
the columns with the horizontal 
lines of the brown steel girders 
and harmonizes with the snowy 
ice fields in the adjacent moun­
tains. 

McCarron 
Bouldevard 

Bridge 

Completion Date : 
November 1989 

Span Lengths : 
93',145',165 ', 
and 133' 

Roadway Widths : 
95' 

Steel Wt. /Sq. Ft. of Deck: 
25 . 5 Ibs. /sq. ft. 

Steel Tonnage: 
650 tons 

Total Cost: 
$3,842,000 

Design Firms: 
T.Y. Lin International , 
San Francisco, CA 

Consulting Firm : 
SEA Engineering, 
SparkS, NV 

Genera l Contracting Firm : 
Centric Jones, 
Lakewood , CA 

Steel Erec tor: 
Skyline Steel Erectors, 
Glenwood Springs, CO 

Owner: 
RTC Regional 
Transportation 
Commission 

The horizontal sweep of the L ____________ -l 

steel girders was further accentu-
ated by framing the columns di-
rectly into steel cross beams con-
structed at each bent within the 
depth of the girders. "This simple 
idea improved the appearance of 
the bridge and provided a clean, 
uncluttered view of the underside 
of the bridge," Seim said. "The 
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AISC Prize Bridge Award • 

Short Span 
Susquehanna Street Bridge, Allentown, Pennsylvania 

A massive, deteriorating ten­
span viaduct was replaced 
with a gracefully sweeping 

four-span curved steel beam 
bridge in Allentown, PA, to rees-

tablish a key transportation link to 
the center of the city. 

"The old viad uct was obsolete 
geometrically and structurally," 
explained George W. Zuurbier, 
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vice president of structures for 
McTish, Kunkel & Associates, Al­
lentown. In addition to its ad­
vanced state of deterioration 
which imposed a ten-ton load re- • 
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• 
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striction, the predominantly con­
crete structure had a limited width 
that impeded traffic flow. "It was a 
real dog:' Zuurbier said. 

The first thought was to replace 
the viaduct. which crossed both a 
rail line and pedestrian walkways 
in a park area, with a precast, pre­
stressed concrete structure. How­
ever, the 43' height of the crossing 
meant that piers were very expen­
sive. "With prestressed concrete, 
we needed a lot of piers. The cost 
of the piers drove us to seek longer 
spans, and that led us to a continu­
ous rolled steel beam bridge. We 
needed to minimize structural 
depth and cost while maximizing 
spans and aesthetics," Zuurbier 
said. 

"The use of continuous curved 
steel beams was a naturaJ solution 
to a combination of tight vertical 
clearance and fixed horizontal 
alignment dictated by approach 
geometry:' he explained. 

The structure, which was fabri­
cated of A572 steel. has four spans, 
two of 60' and two of SO'. One end 
span was made shallower to clear 
the railroad tracks, though by 
making a smooth fairing there was 
little noticeable visuaJ impact. 

"Aesthetics were an important 
consideration," Zuurbier stated. 
"The city was very serious that we 
didn' t do just a plain bread-and­
butter stream crossing. The use of 
continuous steel beams gave us 
very nice lines." 

The importance of aesthetics 
also led the designers to omit the 
coverplates over the piers. Instead, 
the beam sizes were increased 
slightly. "There would have been a 
very small savings by using cov­
erplates, but it would have been a 
visual distraction. We instead 
chose to simplify fabrication and 
get a better appearance." 

The bridge's piers were flared 
for aesthetic reasons and the con­
nection of transverse diaphragms 
to the flanges of the main longitu­
dinal stringers were flared for fa­
tigue strength. "As it turned out, 
these elements complemented 
each other nicely, and it created 
both functional and visual attrac­
tiveness," Zuurbier added. 0 

Susquehanna 
Completion Date: 

October 1989 

Span Lengths : 
60',80',80' and 60' 

Roadway Wid th s: 
4 0' 

S t ee l Wt ./Sq . Ft. of Deck : 
49. 1 Ib s./s q . ft. 

Stee l Tonnage : 
275 tons 

Tota l Cost : 
$2 , 200,000 

Street Bridge 
Design Firm : 

McTish , Kunkel 
& Associates , 
Allentown , PA 

Consulting Firm : 
Jupiter Engineering, 
Al lentown , PA 

General Contracting Firm : 
H.j . Williams , Inc ., 
York , PA 

Steel Erector: 
M.A . Hospador 
Steel Erectors, Inc . , 
St. Clair , PA 

Owner : 
City of Allentown (PA) 
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There are enough things to keep you from 
completing a project on time. Waiting for steel 
shouldn't be one of them. 

That's why, whether it's a bridge, a skyscraper 
or any other steel project, you should call on 
Lukens. Thanks to a new Customer Satisfaction 
program, supported by new facility and systems 

improvements, our on-time performance record 
has never been better. 

Our new ladle refining unit produces high 
quality steel with remarkable consistency. And • 
our automated mills tum that steel into smooth, 
flat plate, precisely rolled to the dimensions 
ordered. Time after time. Resulting in more steel 



that's on larget and ready for delivery. 
We've also installed a new computerized order 

system. In minutes, we can give you a quote, deter-
• mine the shipping week, and place your order. 

o call us. Because. while late may be better 
than ne\er. at Lukens it's never good enough. 

For more information, call Mike Markward, 

Marketing Manager, aU21S1383-2291. Lukens teel 
Company, Coatesville, Pennsylvania 19320-0911. 

The specialist in plate steels. 



AISC Award of Merit 

Short Span 
St. Peter Street Bridge, St. Paul, Minnesota 

30 I Modern Sleel Construction I September 1991 

A deteriorating and geometri­
cally inadequate bridge was 
recently replaced with a 

modern steel bridge in downtown 
St. Paul. 

Although the existing structure 
was a concrete box girder bridge, 
the Minnesota OOT opted not to re­
place it with a similar structure due 
to maintenance problems with 
those types of bridges, according to 
Robert Miller, P.E., bridge design 
unit leader with MOOT. "AI 0 , the 
degree of curvature on about a 
third of the bridge clearly indicated 
that steel was the best solution," he 
added. 

The bridge is one of the connect­
ing links between the downtown 
area and the State Capitol complex 
and spans Interstate 35E-Interstate 
94 commons area . 

The new structure consists of 
seven short spans with a total 
length of 484' . Six of the spans are 
continuous with lengths varying 
from 58' to 92', while a simple span 
was used for the seventh span due 
to its short, 32' length and because 
the use of a simple span avoided 
uplift at the abutment. Because of 
high retaining walls on both sides 
of the bridge and an adjacent front­
age road, it was impractical to re­
move all of the old abutment, so a 
portion of the west abutment from 
the previous bridge was retained. 

Three of the bridge's spans curve 
28.5 degrees. Also, because of sev­
eral road ways below the bridge, the 
piers have various skews. The 
skews, along with the curvature of 
the bridge, result in widely varying 
beam lengths in some spans. 

Limitations of vertical clearance 
required beams smaller than would 
normally be used with the total 
length involved- a welded plate 
beam with a 3' depth was the deep­
est beam that could be used- thus 
a series of short spans were de-

• 

• 

• 



• 

• 

• 

signed. Because of the shallowness 
of the beams and the curvature of 
the bridge, a beam spacing of 8'-4" 
was used, Miller said. 

Aesthetic Design 
Recently, the governor of Minne­

sota has instituted a Capitol Com­
plex beautifica tion program to give 
the area arou nd the State Capitol a 
unique appearance and reflect the 
architecture of the Capitol build­
ings. The continuous girders cre­
ated a clean appearance for the 
structure, which also was given a 
unique character through the use of 
a special ornamental metal railing 
and decorative lighting. 0 

St. Peter 
Street Bridge 

Completion Date : 
June 1990 

Span Lengths : 
32' to 92 ' 

Roadway Widths: 
31 ' 

Steel Wt. / Sq. Ft. 01 Deck : 
30 Ibs. / sq . It. 

Steel Tonnage : 
356 tons 

Total Cost : 
S 1,760,940 

Design Firm: 
Minnesota Department 
of Transportation, 
St. Paul , M 

Ceneral Contracting Firm : 
Edward Kraemer 
& Sons , Inc. , 
Plain , WI 

Steel Erector: 
Brian Mitchell 
Construction Co. , 
Green Spring, WI 

Owner : 
Minnesota Department 
of Transportation 

GREAT STUFF 

I 

FOR FASTENING METAL OR FIBERGLASS BAR GRATING 
• ONE MAN FROM ABOVE • NO WELDING • NO DRILUNG 

• NO PENETRATION OF STEEL OR COATING 
• AS EASY TO REMOVE AS IT IS TO INSTALL 

• VERSATIUTY FOR CONSTRUCTABIUTY. 

Struct-Fast Inc., 20 Walnut Street, Suite 101 , Wellesley Hills, MA 02181 
Tel. 617 235 6734 Fax: 617 431 7940 Wats: 800 327 6719 

Time Saved Is 
Profit Earned. 

Are ynr profits tlcltlng fNIUo/? Minutes wasted 
In the oRlce because 01 manual proceSSing or 
rutdated software can equate to hoLrs or days lost 
In the shoo or field 

STEEL 2000 IS a new. ful~ Integrated. multl'user 
steel fabncetloo managemBflt system. creeted to 
Increase your profits by decreaSing the time you 
spend 00 eech 100 Even computer nOlllces cen 
become productive Immediately 

Daslgned and Implemented by fabricators. 
STEEl 2000 IS tha result of years of researth and 
davellJlllTlBflt by Steal Solutions. Ire . In coolunctlon 
With Steel Selvlce Cor!xratloo. an ooemlOOSI. multi' 
plant stael company Call tlllay for more detailed 
Informalloo - doo t waste another secood 

Service Canter 
Fabncetor 
Inventory 

Mill Orders 
Purchase Orders 
Mulling 

Estimating 
Orawlllll Coot",1 
Accooltlng 

STEEL SOLUTIONS, INC. 
2260 Flowood Dnve 
PO 80,1128 
Jackson. MISSISSIPPI 39215 
6010932-2760 FAX 601· 939· 9359 
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WE HELPED CALVARY 



SAVE MORE THAN SOULS. 
Seating 6,200 lX'Ople, Calvary Church is, in a 
\\Ord, big, Which meant building the Charlotte, 
North Carolina structure requjred exceptional 
stewardship in order to keep costs down. And 
\\e \\ere delighted to be part of the solution Our 
su~ long span joists \\ere ideal fOr constructing 
the beautiful sanctuary And they \\ere Err more 
economical than using steel trusses or a rigid fiame. 

What's more, our joists fii~i;!I' ;~ \.\ere simple to erect T\\O 
sections \\ere easily 
bolted ~ther on the 
job site to create joists as 
long as 172', 

The architect and Oursup,"/"ng'lX'n}OOl>oosJ,boII""","""""rhepb.re. 

structuIal. engineer on the project both had prev~ 
ious exrerience \\Orking with \Ulcraft, and they 
had e.ety fuith in our ~rmance. They kntw 
they could count on us fOr Ofrtime delivety, joists 
that fit, and a solution to any problem that might 
arise during construction As a result, they came 
to us not only fOr our long span joists, but also 
fOr 2S0,em square feet of steel roof and floor deck 

We'd like to show you how\\e can help with your 
job;, too, and sa\e more than you might imagine. 
So contact any of the plants listed below or see 
&ret's OSl00NUL and OS300NUL 
PO/lax 637. BrighamGI) UTB4302 !lJ11734-9433; "PO/lax l005XJ,F""""" WLCRAFT 
SC 29501 !lJ3I662.<J381; PO /lax 169, Furr Ih:Yn< AL359672J51B45-2460: 
"PO /lax 186, Gmj.,/and, TX 75844 4091687-4665; "PO /lax 59, NrntA 
NE 68702 402I~"PO /lax J(rn, s..}0<, IN 46785 2191337-5411 . A DIu"""" N_Cmpom""" 
"Deck manu,baunng localicns. Aniurea/Engin<= Commemal Bui""" <! Kansas Inc. , c....nI Umtmacr; M""" 
Ccnstn.cr.m; S<reI Fabnaucr. Onnni S<reI lnc.; S<reI E"""" M<tric Ccnstn.cum. 



CONXPRT - MOMENT CONNECTIONS 

You ' ve heard about CONXPRT Module I which designs double framing angles. shear end-plates and • 
single-plate shear connections, well now CO NXPRT Module II is ready to design moment connections. 
Welded, flange welded, flange plate welded, flange plate bolted moment connections including column 
web st iffener and doubler plate design can be designed with CO XPRT Module II, 

All designs are according to procedures in the AISC Manuals or latest available references. CONXPRT 
incl udes complete data bases for standard shapes, structural steel , weld and bolt materials as lis ted in the 
AlSC 9th Ed. Manual of Steel Construction. All strength and serviceability limit states and dimensional 
requirements for each design are checked. I f a design cannot be completed. advice is available. 

Provisions are available to set default values for particular project or shop needs, such as any detailing 
dimension can be kept constant. A complete report listing all connection/design checks can be reviewed 
on the screen and/or printed. Every shipment comes with a 1-3 User Package (up to 3 installations of 
CONXPRT) and a User's Manual. 

Minimum System Requirements 

fBM PC or compatible with 640 Kbytes of Random Access Memory (RAM) and a hard disk drive. 
- A 5.25 in . or 3.5 in. floppy disk drive. 
- DOS 3.0 or higher 
- Optional - color monitor and math co-processor will enhance the program's assets. 

CONXPRT Order Form - Modules I and II 

Name 
Company 
Street/P.O. Box 

City _____________ _ 

State Z ip _____ _ 

Phone (in case of questions on you r orde r) 

Preferred di skette s ize: 
51f4" 0 or 3W' 0 

Module I (Sim ple Connections) 
ASD Version @ $300 ea. _ $ __ _ 
LR FD Version @ $300 ea. _ $ __ _ 
Set of both ASD & LRFD 

Versions @ $550 ea. _ $ __ _ 

Module II (ASD Moment 
Connections) @ $400 ea. _ $ _ _ _ 

Sales Tax (N .Y., Cal., Ill. residents) $ __ _ 

T OTA L Amount Enclosed $ __ __ 

Method of payment : VISA 0 Master Card 0 Check or Money order 0 
CardNo. _______________________ __ Exp. Date __________ _ 

Name Imprinted on Card __________________________ _ 

Signature ________________________________ _ 

Please enclose payment with order. Sorry, no C .O .D. orders. 

MArl TO: AISC 
P.O . Bo x 806276 
C hicago , [L 60680-4 124 

PHONE ORDERS : 312/670-5434 
(Credit card orders only) 

For R USH delivery (2-3 days), addi tiona l charge is $45 per phone order. 
• 
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AISC Award of Merit 

Railroad 
Soo Line Railroad Bridge over Marshall & Snelling 

Avenues, St. Paul, Minnesota 

As part of the improvement of 
the intersection of Marshall 
and Snelling Avenues, the 

Minnesota Department of Transpor­
tation replaced the two Soo Line 
Railroad bridges that crossed the in­
tersection at a 40 degree skew. 

The existing railroad grade sepa­
ration structures consisted of a four­
span concrete viaduct over Marshall 
Avenue and a three-span steel and 
concrete bridge over Snelling Ave­
nue. In addition to canying two 
Soo Line Railroad tracks, they also 
carried a steam pipeline. 

The site constraints and the se­
vere skew of the roadways with re­
spect to the existing railroad align­
ment presented several design and 
construction problems. In addition, 
rail operations and vehicular traffic 
had to be maintained at all times, 
and all utilities had to be kept in 
service throughout construction. 

The new structure is a three­
span, Single-track ballasted deck 
structure comprised of welded 
through plate girders. The girders 
are approximately 12' deep and the 
floor system is made up of trans­
verse floor beams and a steel plate 
deck. 

The 171 '-long span over Marshall 
Avenue and the 113'-long span be­
tween the roadways are skewed 
sharply to satisfy the site geometry. 
As a result, the framing of the floor 
system at the skewed ends of these 
spans is quite complex. The 144' 
long span over Snelling Avenue has 
two square ends. "The utilization of 
long steel spans on this project elim­
inated the need for large skewed 
piers located in the roadways and 
resulted in substantial cost sav­
ings," according to Charles L. 
Ballou, P.E., a principal with Bakke 
Kopp Ballou & McFarlin Profes­
sional Engineers, Minneapolis. In 

addition, a concrete structure 
would have been impractical 

due to the headroom constraints 
presented by the existing road­
ways. 

As part of this project, an inde­
pendent bridge structure was de­
signed and constructed to support 
the existing steam pipeline. The 
steam pipeline bridge is adjacent to 
the railroad structure and is of sim-

ilar design using long span welded 
steel plate girders. 

Construction staging entailed 
relocating the live railroad track to 
one side on the existing bridges 
and building a temporary structure 
to support the steam pipeline. A 
portion of the existing bridges was 
then removed to facilitate construc­
tion of the new railroad substruc­
ture. After the railroad spans were 
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set on the completed substruc­
ture and the track shifted to its 
final location, the remaining 
portion of the existing bridge 
was removed to aUow construc-

tion of the pipeline substructure. 
Once the spans were set and the 
pipeline relocated, the tempo­
rary pipeline bridge was re­
moved. 0 

Snelling & 
Marshall 

Railroad Bridge 

Completion Date:May 1990 
Span Lengths : 171 ', 113 ' , 144 ' 
Roadway Widths : 21' and 12 ' 
Steet Wt. / Sq. Ft. of Deck: 

138 Ibs ./ sq . ft. 
Steel Tonnage : 985 .5 tons 
Cost: $5 , 200,000 
Design Firm : 

Bakke Kopp Ballou 
&: McFarlin Prof. Eng . , 
Minneapolis, MN 

Consulting Firm : 
Alfred Benesch &: Co . , 
Chicago , lL 

General Contracting Firm : 
Lunda Construction Co . , 
Rosemount , M 

AISC Member Fabricator : 
Phoenix Steel Inc., 
Eau Claire , WI 

Steel Erector : 
Hi-Boom Erecting, Inc. 
Black River Falls, WI 

Owner : 
Minnesota Dept. of Trans . 

SOFTDESK 
Meeting the Challenge ... 
of Structural Engineers. 

0fferin8 the IIIOIIt comprehensive, 
IDIergraIed IIOftware solutions that run 

inside the ABC industry standard 
AutoCAoe . 

m 
SOFrDESK 
F m: y DCA alPIWAIE. INC 

7 Ubaty HlD Ro.I 
Hmaibr. NH 03141 USA 

6OJI418-]199 FAU03/418-7901 

........................... ---.. 
........ MIOAD ........... U ......... ,......a.. .......... __ Dc::A..-..- .... 

....., .. DllllllCI= ...... "--- III: 



• 

• 

• 

The Trump Taj Mahal's 44-story 
hotel tower presented a unique 
structural engineering problem 
to Otokar (Pete) von Bradsky. 
The design called for a 420 foot 
tower, 350 feet in length by only 
68 feet in width . Yet, it had to 
withstand Atlantic City's 
potentially hurricane force 
winds of up to 100 m.p.h. 

Following a design analysis and 
cost study of two steel and two 
concrete structural systems, 
the Trump Taj Mahal tower 
became the largest , staggered­
truss steel framed structure in 
the world (at that time). 

10 en\tt 'lout 
,teet tramed 
\I\I\\I,\\1\Q inoU1 

,g\l1 tnQln •• rlnQ 
, ~'Mat\\s . taU tOf an 

entry talm \oda'l' 

#2 IN A SERIES --------------~. 

THE MEN OF STEEL 

Otokar \'on 8radaky, trudural Engineer 
Sentor Vice President 

Paulus, Sokolowski & Sarlor Inc. Warren, NJ 

New Jersey·based fabricator, 
Steel Structures Corp. of Upper 
Saddle River, joint-ventured the 
12,000 tons of steel. It saved 
an estimated $8,000,000 and 
provided faster erection than 
the other alternatives. It also 
had architectural benefits 
including large column· free 
spaces (a feature the owner 

sought) and the elimination of 
all shear walls . 

For hidden strengths that 
deliver more RDI, select steel 
-and New Jersey fabricators­
for your next project. 

STRUCTURAL STEEL 
ASSOCIATION 
& ADVANCEMENT FUND 

OF :-<EW JERSEY 
11 Cleveland Place. 
Sprtnglleld, NJ 07081 
(201) 467-1625 



AISC Prize Bridge Award 

Elevated Highway 
or Viaduct 

SR-386/1-65, csx R.R., Two-Mile Pike, 
Nashville, Tennessee 

The need to minimize the num­
ber of piers led the Tennessee 
Department of Transportation 

to choose a continuous welded 
plate girder bridge to connect an 
urban interstate highway with a 
newly constructed bypass. 

• 

"We looked at a prestressed con­
crete bridge, but we needed a de­
sign with as few piers as possible 
and one which would provide the 
needed vertical clearance," ex­
plained Edward P. Wasserman, 
P.E., civil engineering director of 
structure for Tennessee DOT. Steel 
was the obvious answer for achiev- • 
ing the desired span length while 
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also accommodating the needed 
curvature. 

The bridge is required to span 
the mainline of an interstate rail­
road, an urban arterial highway, 
and part of a fully developed shop­
ping center. 

To achieve the necessary vertical 
clearances, the designers opted to 
use integral pier caps in three loca­
tions. 

Integral, cast-in-place, post-ten­
sioned concrete bent caps were 
thrust between continuous steel 
welded plate girders at the inter­
state median and the shoulder of 
the road away from the abutment to 
conserve headroom and avoid the 
impacts of the severely skewed 
crossing of the interstate. 

An integral steel bent cap, span­
ning 60' and supporting 164' of 
bridge span was used to allow pas­
sage of an entrance to the shopping 
center between supporting col-
umns. The details of the integral • 
steel cap were designed and de-
tailed to eliminate biaxial tensile 
stresses in the flanges of the cap. "A 



• 

• 

• 

steel cap worked out better in this 
area than a concrete ca p because of 
the considerable width of the struc­
ture and the limited number of 
available column locations," 
Wasserman explained. 

Bent locations, span arrange­
ments and superstructure materials 
were selected to maximize the joint 
use areas underneath the structu re 
over the shopping center and to 
provide the desirable horizontal 
and vertical clearances over the 
highways and railways. Also, the 
roadway was designed to mini­
mize the total vertical distance 
from the finished grade of the 
bridge to the features crossed, and 
to minimize disruption. 0 

SR-386 / 1-6S , 
CSX R.R., 

Two-Mile Pike 

Completion Date : 
January 1991 

Span Lengths : 
136 ' ,179',148',118' 

Steel Wt. / Sq . Ft. of Deck: 
39 . 93 lbs ./ sq. ft. 

Ste e l Tonnage : 
3 , 785 tons 

Total Cost: 
$9,000,000 

Design Firm : 
Division of Structures , 
Tennessee Department 
of Transportation , 

ashville , T 
General Contracting Firm: 

Rogers Group , Inc ., 
NaShville, T 

AISC Member Fabricator : 
Carolina Steel Corp . 
Greensboro , NC 

Steel Erector : 
Sentry Steel 
Service Co ., 
Madison , TN 

Owner : 
Tennessee Department 
of Transportation 

TRY IT FREE FOR FOUR MONTHS 
THE MDX AASHTO COMPOSITE STEEL BRIDGE 

GIRDER DESIGN PROGRAM 

This Is not a demo, but the same program being used under lICense 
by some of the largest ENR Top SOO Firms Use the program lor 
four months under no obligatIOn, then either enlBf a hcense agreement 
or simply relurn the program and purge It from your system 

Features: • Generates and loads mfluence lines for up 10 twelve 

ReqUires: 

continuous spans. then designs on the first pass With 
a powerful optimization method (one that workS,I) 

• HorIzontal (vanable radius) curvature capability 
• Box girder. plate girder, rolled shapes, hybnd steel 
• DeSigns so that latlf/ue stress ranges Bre sallSfied 
• All types of web haunches 
• Shear connector spacing 
• Dead and live load deffect/Ofls 
• AnalySIS or desIf)n mode 
• SequentJal slab placement studIes for constructlblhty 
• 199/ AASHTO Intenm 
• (And many more) 

DOS 3.0 or above, 640k RAM. and malh coprocessor 

To order B free, four month Irta' of our program 
send fax with company cover sheet specifying: 
(1) load Factor or Working SUess versIOn 
(2) 525~ or 3 5~ disks 

MDX SOFTWARE 
Fax ' 13141446·3278 
Ph (31 41 446·3221 

IF YOUR PRODUCTS 
ARE AIMED AT 
STEEL CONSTRUCTION ... 

SO ARE WE. MODERN STEEL 
CONSTRUCTION is the only magazine 
aimed exclusively at the steel conslruclion 
induslry. 

• Our controlled circulation of 44,000 is 
made up of structural engineers, architects, 
contraclors, steel fabricalors, ereclors, 
developers and code officials, 
. .. whose only interest is building wilh sleel' 

• As the official publication of Ihe American 
Inslitule of Sleel Conslruction, our well-read editorial has 
impeccable credibilily 

• Our readers have buying aulhorily. 79% are involved in specifying for 
the" company's projeCIS. 

IF YOU WANT STEEL CONSTRUCTION DECISION MAKERS ... 
YOUR AD BELONGS IN MODERN STEEL CONSTRUCTION! 

MODERN STEEL 
CONSTRUOION 

To place your ad, or for more Informauon. contact 
Enc Nieman. AdvertiSing Sales at (708) 679·1100 
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AISC Prize Bridge Award 

Grade Separation 
1-10/1-17 Interchange, Phoenix, Arizona 

A steel girder system with a shal­
low superstructure and limited 
lateral bracing proved the most 

economical option for a major inter­
change in Phoenix. 

The 1-1011-17 Interchange connects the 
two roadways with a complex four-level 

110 / 117 
Interchange 

Completion Date: August 1989 
Span Lengths: 120' to 250' 
Roadway Widths: 27'-2" to 

79' -2" 

• 

Steel Wt./Sq . Ft. of Deck: 
25 . 1 Ibs ./ sq. ft. (mainline) • 
41.3 Ibs./sq. ft. 
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(curved ramp) 
Steel Tonnage : 19,700 tons 
Total Cost : $55,000,000 
Design Firms: 

Parsons, Brinckerhoff 
Quade &: Douglas, Inc .. 
New York, NY 
HDR Engineering, Inc., 
Oma ha, E 

General Consultant: 
Howard Needles 
Tammen &: Bergendoff 
Phoenix, AZ 

General Contracting Firms: 
Tanner Construction, 
Phoenix , AZ 
Kasler Corp., 
Highland, CA 

AISC Member Fabricator : 
Utah Pacific Bridge &:Steel, 
Pleasant Grove, UT 

Steel Erecting Firms : 
Schuff Steel Co ., 
Phoenix, AZ 
Adams &: Smith / McGrath, 
Concord, CA 
Mohawk Bridge &: Iron, 
Phoenix 

Owner : • 
State of Arizona DOT 



• 

• 
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multidirectional interchange. It inated lateral bracing," Chandra 
consists of eight high- and low- said. "[t was only used in the vicin­
level ramp viaducts and an ele- ity of steel pier caps on one ramp 
vated mainline interstate roadway that could be struck by overheight 
that rises up to 87' high. Varying in vehicles traveling on the interstate 
length from 720' to 3,940', the ramp below." Analysis showed that en­
wid ths range from 27' to 39' and larging the flanges needed for the 
their curvature varies from 400' to curved girders would provide 
2,000' . ample stiffness in most locations 

design in which girder webs were 
of normal-strength steel and 
flanges of high-strength steel. The 
grid approach of the CUGAR pro­
gram, coupled with design pro­
grams developed in-house, pro­
vided an efficient design for the 
girders. The load factor design 
method as well as hybrid and 
mixed girder design also helped 
achieve economies in the design of 
the mainline. 

HDR Engineering, Omaha, was without bracing. 
responsible for the design of the The ramp structures consist of 
twin 4,200' mainline viaducts. The up to five-span continuous curved 
viaducts are primarily on tangent girder units, designed by the load 
and each consist of five multi-span factor method and using hybrid 

The project was completed on-
budget and on-time. 0 

units that are 79'-2" wide, except ,------­
where they flair to meet the inter­
change ramps. The mainline struc­
tures have a six-girder cross section 
with 14' spacing for the constant 
width and nearly 16' spacing for 
flaring units. Finite element analy­
sis was used to compute project­
specific live-load distribution fac­
tors. 

All of the ramps, which were de­
signed by the New York City office 
of Parsons Brinckerhoff Quade & 
Douglas, Inc., are curved, multi­
span units. A three-girder system 
with a composite cast-in-place deck 
slab was chosen for the one-lane 
ramps and a four-girder system 
with a composite cast-in-place deck 
slab was chosen for the two-lane 
ramps. 

The cost effectiveness of the steel 
interchange revolved around de­
sign features that reduced the 
depth and length of superstructure 
spans and avoided bulky and 
costly lateral bracing, according to 
Vijay Chandra, P.E., vice president 
of Parsons Brinckerhoff Quade & 
Douglas. "Superstructure depth 
was reduced by building the gird­
ers into integrally framed steel pier 
caps with redundant load paths for 
improved reliability," he explained. 
"This provided the necessary clear­
ance over the busy interstate. The 
alternative would have been to 
raise the piers and pier caps for 
higher dearance, driving the entire 
project into higher, longer spans­
and higher costs." 

Another cost "'wing measure 
was to avoid the use of lateral brac­
ing wherever possible. "We in­
creased the flange size while main­
taining the normal crossframe 
spacing, and thereby virtually elim-

"'A. WHITNEY. •• 
Makes your angle fabricating process profi table. 

• Compact-Two 75-Ton Presses and 70-Ton Shear all mounted on one 
rigid frame 

-Continuous feed eliminates drop-off sectoons 
• Quick-New ANGLEMAX II control simplifies setup programming and 

operation 
-Produces up to 320 3-hole clips/hour 

• Powerful-Fabricates up to 6" x 6" x tl2" A572 angle 
-Punches holes up to 1-112" diameter 
-Processes flat stock up to 6" x 112" 

OPTION: Marking press and material handling for infeedloutfeed_ 

Talk to your local W.A. Whitney distributor. Call or write us at: 

W.A. Whitney Corp. 
650 Race Street . PoD. Box 1206 
Rockford , illinoiS 61105-1206 
815/964·6771 • Fax: 8151964·3175 
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AISC Award of Merit • Grade Separation 
Bridge "B" over MeO Entrance Road, Orlando, Florida 

Bridge " B " Over MeO 
Entrance Road 

Completion Date: 
October 1990 

Span Lengths: 
90',115',90' 

Roadway Widths: 
45' 

Steel Wt./sq. Ft. 01 Deck: 
30 Ibs./sq. It. 

Steel Tonnage. 
230 tons 

Total Cost: 
$2,325,000 

Design Firm: 
Howard Needles 
Tammen & Bergendoff , 
Orlando, FL 

General Contracting Firm : 
Hubbard 
Construction Co., 
Orlando, FL 

AlsC Member Fabricator: 
Carolina Steel Corp., 
Greensboro, C 

Steel Erecting Firm : 
V & M Erectors, 
Pembroke Pines , FL 

Owner: 
Greater Orlando 
Airport Authority 

The need to accommodate a 19 
degree curvature while still 
creating a structure with that 

would enhance driver's sightlines 
led the designers of a new Return 
Road Interchange at the Orlando In­
ternational Airport to choose a twin 
trapezoidal, steel box girder bridge. 

The structure, 285' in length, car­
ries two lanes of returning traffic 
from Terminals A and B across the 
airport's entrance road. Th bridge 
is located on a 300' radial alignment 
as it spans a four-lane lower road­
way. 

"Line-of-site for the entering traf­
fic was of particular concern as vari­
ous merge activities occur just be­
yond the bridge location," 
explained Bruce A. Moulds, P.E., di-
rector of structural engineering for • 
the Atlanta office of Howard Nee-
dles Tammen & Bergendoff. "The 
wide open three-span structure 
with deep abutments set well be-
yond the roadway edges was se-
lected to enhance the reaction time 
of the entrance road users to merg-
ing vehicles." 

In addition, Moulds said, the 
twin steel box superstructure is 
supported by a cross girder and sin­
gle pedestal pier to reduce the tun­
nel effect more traditional piers 
would create on a roadway with 
such a large skew. 

"Use of continuous, composite 
twin trapezoidal steel box girders 
were the logical choice considering 
the bridge'S sharp curvature and 
the Airport's emphasis on aesthet-
ics," Moulds said. The lines formed 
by the deck overhangs and the 
webs of the 54" box were carried be-
yond the end of the superstructure 
and into the abutments to help 
blend the bridge into the land­
scaped su rroundings. "The retain- • 
ing walls were designed to look like 

L-. ___________________________ ....l a continuation of the box," accord-
ing to Moulds. 0 
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• 
New 
70ksi 
ClosesA 

The 3,950 foot Paris Landing 
Bridge In Tennessee Includes 
the first application of new 
USS COR-TEN B-OT Steel 
(ASTM A-852), quenched and 
tempered to provide 70 kSI 
(480 MPa) minimum Yield 
strength, It was developed by 
U.S Steel to close the gap 
between the 100 kSI, and 
50 ksi yield strength steels 
used in bridge construction. 
The new structure is a multiple 
span plate girder bridge, 
replaCing an eXisting steel 
truss deSign. 

COR-TEN B-OT was selected 
for Ihe flanges of the main 
beams in areas of high stress. 
The Increased Yield strength of 
COR-TEN B-OT achieves the 
reqUIred strength, allows a 
constant web deSign, and 
avoids the expense of haunch 
girders. COR-TEN B-OT IS 
weldable utilizing shop and 
field methods Similar to those 
reqUIred by 50 kSI COR-TEN B 
Steel (ASTM A-588, Grade A) . 
COR-TEN B-OT is a weather­
ing steel with greater atmo­
spheric corrosion resistance 
than carbon steel. By follow­
ing the FHWA guidelines for 
the use of uncoated weather­
Ing steel , It virtually elimlnales 
the need for painting With pos­
Sible Significant cost savings 

U.S. Steel has led the Industry 
with structural steel innova­
tions like COR-TEN B-OT 
You Will be seeing more from 
U.S. Steel to confirm sleel's 
cost and functional advan­
tages in bridge construction. 

U S Steel GrOup 
a dIVISion 01 usx eofporlhon 

Owner and Designer: 
Tennessee Department of 
Transportation 
Fabrication: 
Carolina Steel Corporation 
Prime Contractor: 
McKinnon Bridge Company, Inc. 
Steel Erector: 
ABC Contractors, Inc. 

u: ICIt IR.l(r( rIG 
If 11' \ ~US)( Ccrpol 



AISC Prize Bridge Award 

Movable Span 
u.s. 10 over St. Croix River, Prescott, Wisconsin 

When the Wisconsin De­
partment of Transporta­
tion decided to replace a 

deteriorated vertical lift bridge 
over the St. Croix River, public 
opinion was firmly in favor of a 
bascule bridge. 

"The eXisting two lane vertical 
lift bridge had serious structural 
and mechanical problems," said 
Stanley j. Sylwestrak, P.E., presi­
dent of Hazelet + Erdal, Inc., Chi­
cago. The new structure provides 
four lanes of traffic on its 54' -wide 
roadway. In addition, it features 
an B'-wide combination sidewalk 
and bikepath on its north side. 

To meet the requirement for the 
160' navigation channel, a double 
leaf rolling lift bascule with leaf 
cantilever lengths of 90' -6" was se­
lected. Each leaf consists of two 
welded plate bascule girders, 
welded plate girder Ooor beams or 
bolted Ooor beam trusses and 
bolted tees as stringers, which sup­
port a steel open grid Ooor on the 
front arm of a reinforced concrete 
deck on the rear arm. The concrete 
counterweight is supported by 
vertical and horizontal trusses em­
bedded in the concrete. 

The rolling lift design was se­
lected because it can provide the 
necessary clear channel opening 
with approximately a 10% reduc­
tion in length or cantilever arm 
compared to that needed with a 
trunnion bascule. 

"This savings in bascule span 
length has additional importance 
on the rear arm of the girders and 
the counterweight," Sylwestrak ex­
plained. "For any weight elimi­
nated from the front arm, approxi­
mately three times that weight is 
removed from the counterweight. 
The shorter arm also reduces the 
area of the moving leaf exposed to 
the wind. These factors, coupled 
with the reduced rolling friction in 

operation, account for about a 20% 
reduction in required power com­
pared to that required to operate a 
comparable trunnion bascule 
bridge." 

The bascule girders were fabri­
cated in two pieces and spliced in 
the field with high strength bolts. 
High strength steel segmental cast­
ings are fastened to the girders to 
form a portion of a wheel with a 
radius or 10'. "These castings serve 
as bearings to transmit all loads di­
rectly into the substructure," 
Sylwestrak said. "Pairs of segmen­
tal casting stiffeners are extended 
from the casting web to form sock­
ets that engage mating elements on 
alternate sides of the horizontal 
track casting to maintain alignment 
of the span during opening and 
closing movements." 

Approaches 
The two approaches are parallel 

stringer spans made up of eight 
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welded, two span continuous plate 
girders acting compositely with 
the reinforced concrete deck in the 
positive moment areas. Steel cross 
frames provide lateral distribution 
of surface loads to the stringers. 

Shop connections were either 
welded or high strength bolted, 
while all field connections except 
for the grid Ooor utilized high 
strength bolts. The steel grid Ooor 
was welded to the Oanges of tee 
sections, which were bolted to the 
web of inverted tee sections to 
form supporting stringers. This de­
tail provides an economical 
method of replacing the grid in the 
future. The open grid deck is sup­
ported by asymmetrically split 
W21 sections bolted together to 
form stringers 17-1/2" deep. When 
the grid needs replacing. the de­
sign concept allows the 4" upper 
tee to be replaced with a standard 
size 4" tee section. 0 

• 

• 

• 
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• 
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US 10 Over 
St. Croix River 

Completion Date : Feb . 1991 
Span Lengths : 

115 ' ,125 '- 3 ", 108'-3 ", 
1 08 ', 222' (bascule) 

Roadway Widths : 54 ' 
Steel Wt. / Sq. Ft. of Deck: 

58 . 8 Ibs ./ sq . ft. 
Steel Tonnage : 1 ,345 tons 
Total Cost: $12,500,000 
Design Firm : 

Hazelet + Erdal , Inc., 
Chicago,IL 

Consulting Firm : 
Teng & Associates , 
Chicago , IL 

General Contracting Firm: 
Lunda Constr . Co ., 
Black River Falls, WI 

AISC Member Fabricator: 
Phoenix Steel , 
Eau Claire , WI 
(approaches) 
Vincennes Steel, 
Vincennes , IN 
(bascule) 

Steel Erecting Firm : 
Hi-boom Erecting , lnc ., 
Black River Falls, WI 

Owner : 
Wisconsin DOT 

A325. A490 "RAPID TENSIONn BOLTS 

Rapid Tension structural bolts from NSS have the 
lot identification number stamped on the head 
for complete traceability. American made. Rapid 
Tension bolts meet the highest Industry 
standards and are t he best bolts you 
can buy. Use your head - inSist on 
Rapid Tension structural bolts 
from NSS. 

Nil 
90 77 GENERAL DRIVE · PLYMOUTH. MI 48170 

313-459·9500 . 800-221-5126 . FAX 313-459-4830 



AISC Award of Merit 

Movable Span 
Greenpoint Avenue Bridge, New York City, New York 

When an inspection of one 
of New York City's busi­
est movable bridges re­

vealed that the bascule piers were 
rotating toward midspan via differ­
ential movement, the New York 
State Department of Transporta­
tion decided that the bridge needed 
to be replaced. "Because of the 
fou ndation condition, it was deter­
mined that any repair to the struc­
ture would be short term and that 
the old span should be replaced," 
explained Richard W. Christie, 
P.E., a partner with Hardesty & 

Greenpoint 
Avenue Bridge 

Completion Date : 
June 1989 

Span Lengths : 
204 ' 

Ro adway width s: 
5 6 ' 

Ste e l Wt. / Sq . Ft. of Deck : 
150 lbs. / sq . ft. 

St e el Tonnage : 
1 , 000 tons 

Design Firm : 
Hardesty & Hanover , 
New York , NY 

General Contracting Firms: 
(jOint venture) 
Morrison·Knudsen C o . , 
New York, NY 
Yonk e rs 
Contracting Co . , 
N e w York , NY 

AISC Me mber Fabricator : 
Harris Structural 
Steel Co . , Inc ., 
Piscataway , NJ 

Steel Erecting Firm : 
RICE-Mohawk U .S . 
Con s tru c tion Co ., Ltd ., 
Bron x, NY 

Owner : 

• 

• 

ew York City DOT / • 
New York State DOT 
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Hanover, New York. the second stage leaf was ready for made forward live load supports 
The Greenpoint Avenue Bridge erection. Because of possible axial desirable, according to Christie. 

spans the Newtown Creek separat- shortening of the center column The forward towers became part of 
ing the boroughs of Queens and when the stage two leaf was the truss with the trunnion col­
Brooklyn and has an average of added, which could have produced umns becoming the rear leg. The 
2,000 openings per year. In addition undue wear or bonding of the trun- trunnion tower trusses were made 
to heavy marine traffic, the four- nion bearing already in place, we up of welded plate horizontal and 
lane roadway is clogged with com- had the center column designed to diagonal members with the diago­
mercia I and passenger vehicle traf- meet what we felt were appropri- nals also supporting the main pin­
fie enroute to-and-from midtown ate limits for axial misalignment of ion bearings. The truss members 
Manhattan. the trunnion shafts." Also, the col- were bolted together after the accu-

All four leaves of the old bridge umns supporting the outboard bas- racy of the erection was verified. 
had independent machinery drives. cule girders were cambered for With the simple trunnion config-
The need to keep the structure open dead load axial shortening. uration, the tower supported uplift 
to vehicular structure at all times The length of the live load arm to each trunnion bearing. 0 
led to the design of a new four leaf 'i iiiiiii ....... iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ........... . configuration. "Our scheme was to I 
partially demolish a corner of the 
old bridge to allow the construction 
of half of the new bascule piers and 
half of the new bascule span super­
structure," Christie said. "After the I 

first stage was completed, demoli­
tion of the remaining portion of the 
old bridge could be completed and 
the second half of the new bridge 
constructed." 

The new bridge is a simple trun­
nion arrangement with the center­
line of trunnions 202' on centers. 
The distance from the trunnion to 
the heel is 31', making each girder 
133' long. Girder depth is 15' at the 
trulllion, 5' at the toe, and 15' at 
the centerline of the counterweight. 
The bascule span is typical 
floorbeam and stringer framing. 
The floorbeams are spaced at 22'-4-
1/ 2" on centers and they frame into 
the bascule girders. The stringers 
are continuous over the floorbeams 
and are spaced typically at 4'-6" 
centers. The stringers support a 5"­
deep steel grating that is partially 
filled with an epoxy mortar with 
basalt aggregate. The two bascule 
girders are 30' -6" apart and the two 
center bascule girders are 2'-10" 
apart. 

While the design for the trun­
nion columns was simple in detail, 
it still required special consider-
ation. "The space between girders 
was so tight it was necessary to 
have both inboard girder trunnions 
supported on one column and one 
bearing," Christie explained. "The 
trunnion would be loaded and op­
erational with the first stage leaf for 
a considerable period of time until 

"Since we've been using RAMSTEEL, our 

proposals can include two or three framing 

layout solutions with three or four options each. 

RAMSTEEl has given us the ability to analyze 

and design these systems within a normal 

response time for a request for proposal. 

RAMSTEEL not only provides us 

WITh tremendous design power but 

also the ability to market this power 

at proposal time. 

This marketing advantage has 

been an unexpected benefit 

" of RAMSTEEL. 

Rob Culp 
President, Culp and Tanner 

How does RAMSTEEl give you the advantage? 

Simple. Our software allows an engineer to 

design the gravity portion of a structural framing 

system for a building floor·by·floor ! It interlaces 

with lateral analysis and CAD software to 

provide complete design and information 

presentation capabilITies-fAST. 

Your prospecove client can see 

your deSign advantage. That's 

your marketing advantage. 

for more information about 

RAMSTEEL call toll free today. 

1 800726 7789 

S 'T EEL 

RAM ANALYSIS INTEGRATED 
STRUCTURAL SORWARE 

RAM Analysis 
55 Independence Cr. 
SUITe lOt· Chico 
California 95926 

RAMSTEEL SOFTWARE 
DESIGN ADVANTAGE 

MARKETING ADVANTAGE 
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Why is Bethlehem's, 
in the Inverset 

Heres the long a 

I3cthlchcm's \\carhering steel and the inno,"ati\<c )Il\crsct 
bridge system arc a perfect fiL 

Invcrset offers engineers an economical solution for a wide 
\-aricl)' of bridge requirements-whether for long·span. 
shon-span, nc\\ construction or bridge replacement projects. 

And thats important. Because, according to FHWA 
c'itim:ues. of some 580.000 bridges in the country. o\'er 40% 
3fC structurally deficient or functionally obsolete. 

The Im crset bridge system, manufactured in the Northeast 
by The Fort Miller Company, uses upside do\' n deck casting 
techniques to provide a high-quality, pre-<:ompresscd concrete 
deck on lightweight presucssed steel stringers. This 
resulls in an economical unit ready for field placeme nt. 
Additional savings are gained rhrough rapid erecrion 

and minimum our-of-sen Ice rimc. Thc rnodules can be 
placed eirher longiwdinally or trans\ erscl). 'T'heir 
lighr-weight design characteristics make fnverset rhe ideal 
solution where dead load is a constraim. 

\Vhy weathering steel? 
The USe of high-strength ASTM A588 \\ eathcring steel 

beams adds to (he O\'erall econonw - both ini tiallv and 
down the road. . . 

Compared to ordinary AS'T'M A36 steel. weathering steel's 
38% higher yield st rength permits structures to have 
lighter, slimmer sections. And since weathering steel resist. 
corrosion, painting is rarely required. In addition, 
weathering steel's rich , brown oxide coming blends with 
the environment without diswrbing it. 



• steel used 
~ 
• 

nd the short of it. 

Bethlehem's weathering steel was rcccmly used by -) 'he Fon 
~ liller Co. in twO upstate New York projects. -me Rockwell 
Falls Bridge rehabilitation project for the Hudson River Bridge 
at Lake Luzerne. NY, required just 28 days of downrime. 
llte units, which wcre positioned transversely. replaced (he 
existing floor beams and deck on the ISO-ft.-Iong bridge. 

Tne erection of the Outlet Road Bridge in Saratoga County. 
wall completed in half a day. Three 9-ft. 6'/Z-in.-wide 
units wcre used longitudinally on the 3S-ft.-long st ructure. 

The Fort Miller Co. is sold on the aesrchrics and eOSl-

•
. g benefits of weathering steel. \\\: think you'lI be, too. 

get a copy of our Product Booklet, 'a. 3790 and our 
latest Technical Bulletin , TB-307 on -Uncoated Weathering 
Steel Structures, Call: (215) 694-5906. 

BClhh::hclll Steel Corporation. Construction Marketing 
Di\ ision. Bethlehem. PA IXOI6. 
Rockwe ll Falls Bridge: (Iefl) 
Owne r.: Saratoga and Warren Counties, Slate of New 'ark 
Fabricator: Seibel Modem Mflnu(acturin~ and Welding Co .. Lanc88ler, :\,\' 
Gene ra l Contraclor : J . H. Ma lo)" Inc., Albany, NV 
Out let Road Bridge : (right) 
Owners: Saratoga County, State of New '1o rk 
Fabricator: Seibe l Mode m Manufact uring and \\e lding Co., l.aoeaster. NY 
General Con tractor: Schultz Construction Inc .. Round Lllke. XV 
Consulting Enginee r: Greenman·Peder!len Inc .• Alban). 1\') ' 
Inverset Liet'n8ee: The Fort Miller Company. Inc., Schuyle r. ille. NY 
" cathering Steel Supplier: Beth lehem Steel Corporation, Bethlehem. PA 

Bethlehem tE 
(0.0 INVERSET" • trademark and ~'1C'e mark of KC'IIh and Gnmnun Latina Co .• Not'ntan. Oklahoma. 



AISC Prize Bridge Award 

Special Purpose • 
The Link, Kansas City, MO 

Photography by Timothy Hllrsley 
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I n order to reinforce the identity 
of Crown Center as a unified 
complex, the developers real­

ized that they needed to provide 
easy access from one building to 
another. While that may seem like 
an easy task, in this case it was 
greatly complicated by the need to 
span three major thoroughfares. 

After examining the site, the ar­
chitects, Zimmer Gunsul Frasca 
Partnership of Portland, suggested 
a triangular-shaped pedestrian 
walkway with sweeping curves. 
They envisioned "an elevated 
walkway which would not erode 
street life or be a visual detraction, 
but instead would make amends 
by being as amusing and light­
hearted as it is convenient." 

The serpentine structure has 
three distinct walkway sections • 
spanning a total of 880' and con­
necting five buildings. The glass 
enclosed, 18' x 18' triangular cross 
section features exposed tubular 
steel and 3"-thick composite cellu-
lar deck with a 2-1/ 2" concrete top-
ping slab. To minimize heat gain, a 
green-tinted solar glass was speci-
fied. Also, the sloping glass walls 
easily shed ice and snow in the 
winter. 

Complicating the project, how­
ever, was the limited number of 
potential support locations. "Cross­
ing over streets and intersections 
severely Hmited the support loca­
tions," explained Mike Walkiewicz, 
P.E., structural engineer with KPFF 
Consulting Engineers, Portland. 
"In many cases, we could only pro­
vide supports on islands or at 
street corners." In addition, the ar­
chitects had pre-determined a bay 
size of 18', which placed geometric 
restraints of the curvature of the 
walkway. 

The first section of walkway, • 
which connects a Hyatt Regency 
Hotel with the 2400 Pershing office 
building, is the longest, spanning 



• 

• 

• 

325' over two roadways. Computer 
analysis determined that because of 
its geometry and triangular shape 
the ends of the structure should be 
tied to the existing structures. Inter­
mediate supports are hinged at 
their base, which allows the walk­
way curvature to change, thus re­
ducing thermal loads and stresses. 

At the Hyatt end, the walkway is 
connected to an existing reinforced 
concrete basement wall with 
through bolts and drilled anchors 
to resist thermal and lateral loads. 
At the office building terminus, two 
16'-long drag plates with bolts 
through the roof slab transfer these 
loads. 

The triangular shape and alter­
nating steel diagonal members of 
the walkway make it inherently sta­
ble and enable it to resist the tor­
sional forces resulting from its cur­
vature and from lateral loading. 
Cellular composite deck was se­
lected to strengthen and stiffen the 
floor and to provide a smooth sur­
face at the exposed walkway soffit. 

The econd section of the walk­
way is 300' long. It runs between 
the 2400 Pershing building and the 
adjacent 2405 Grand building, cre­
ating an atrium. The sloping roof 
structure and walkway are tied rig­
idly into the high-rise 2405 Grand 
building. and are free to move lat­
erally at the adjacent low-rise 2400 
Pershing building. 

The third section, which spans 
200' over a major street, connects 
two office buildings with the 
Westin Hotel complex. This section 
is similar to the Hyatt Regency part 
of the walkway with one major dif­
ference: the connecting point for 
this walkway coincides with an ex­
isting expansion joint between the 
Westin Hotel and its retail complex, 
which prohibits tying the walkway 
rigidly to the hotel. Instead, this 
span was rigidly tied to the office 
buildings. The expansion joint at 
the Westin end facilitates a total 
movement of up to 6" under ther­
mal and lateral loads. 

"The architect wanted to express 
the structure, so steel was the obvi­
ous choice:' Walkiewicz said. 
However, since the steel was being 
exposed it meant that the 
structure's diagonals were laid out 

for their visual impact rather than 
for structural necessity. "The result 
was that some of the members 
were in tension, while others were 
in compression." The engineers, 
using a SAP90 program, accommo­
dated the layout by changing the 
wall thickness of the 8" x 8" steel 
tubes. 

Because of concerns for both 
shop and field fit-up sequencing. 
the steel fabricator /erector con­
structed a 1/ 4-scale mockup of two 
bays of the walkways, complete 
with scaled connection plates, 
which enabled any potential prob­
lems with design or erection to be 
easily spotted. 

The walkway was shipped to 
the site in two-bay sections, in 
some cases with the deck already 
in place. Half-spans were then as­
sembled in the median strip of Per­
shing road and lifted onto scaffold­
ing with two cranes. This process 
significantly reduced the amount 
of required field welding. 

Heavy traffic on adjacent streets 
dictated that span lifts could only 
be done during weekends. Because 
virtually all fit-up was done in the 
shop or on the ground, no field fit­
up problems were encountered. 
Steel fabrication and erection was 
completed on a five-month sched­
ule. [J 

The Link 

Completion Date: 
November 1988 

Span Length>: 
880' tota I; 
108' max 

Roadway W,dth" 
to' (pedestrian) 

Steel Wt ISq Ft of Deck 
65 Ib, I sq ft 

Steel Tonnage 
300 tons 

Total Cost; 
$4,82Q,132 

Design Firm 
Zimmer Gunsul 
Frasca Partnership, 
Portland, OR 

onsulting Firm. 
KPFF ConsultIng 
Engineers, 
Portland, OR 

General Contracting Firm: 
J E. Dunn 

onstructlon Co., 
Kansas ity, MO 

AIS MemberFabrlcator & 
Erector · 

The Bratton orp . , 
Kan.,as ity, MO 

Owner 
Crown enter 
Development Corp 
Kansa. CIty , MO 
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AISC Award of Merit • Special Purpose 
Geneva Spur Pedestrian Bridge, West Chicago, Illinois 

Geneva Spur Pedes trian Bridge 
Compl e ti o n Da t e: 

Spring 1 990 

Spa n Le ng th s: 
44 ' to 263' 

Ro adwa y Width s: 
10' ( pe d es tri a n ) 

S tee l Wt. / Sq . Ft. of Deck : 
44. 7 Ib s./s q . ft. 

S tee l To nna ge: 
132 t o ns 

Tota I Cos t: 
$ 1 , 20 0,000 
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Des i g n F ir m: 
En vi rodyne 
Engin ee r s, In c., 
Chicago , I L 

Ge n e ral Contra c ting Firm : 
Belvid e r e 
Co nstru c tion C o., 
Be lvider e, IL 

AI SC Member Fa bri cat o r : 
Mun s t e r S t ee l Co., In c. 
Munst e r , IN 

S tee l Er ec tin g Firm : 
AREA Er ec t o r s, In c., 
Ro ckf o rd , IL 

Owner : 
Dur age Co unt y 
D i vi s io n o f 
Transportati o n 

Final appearance was the pri­
mary deciding factor in 
choosing a design for a pedes­

trian bridge over 10 rail tracks in 
West Chicago, but economics and 
the need to curve around an exist­
ing high voltage tower also played 
important roles. 

"An old two-span truss bridge 
once crossed the tracks, but it was 
long gone when we started this 
project," said Charles D. Smith, 
S.E., a senior associate with En­
virodyne Engineers, Inc., Chicago. 
However, the designers were able 
to use reduce costs by using the 
pre-existing embankments. "We 
tried to use the old abutments, but 
couldn't because of the need to 
curve around the high voltage • 
tower." 

Various alternates were consid­
ered before the designers settied on 
a steel, two-pinned arch span con­
nected to steel girder approach 
spans. Among the options consid­
ered was a wood covered bridge, 
but it was deemed too susceptible 
to fire. Various concrete structures, 
as well as a steel truss alternate, 
were rejected as too difficult to 
curve around the tower. A full steel 
girder design was considered, but 
the arch was chosen as being more 
attractive. 

The 494' -long bridge structure is 
comprised of six spans, one con­
sisting of a 263' steel, two-pinned 
arch span, with the five remaining 
approach spans consisting of rolled 
steel girders. Two of the rolled 
steel girder spans are curved to 
avoid interference with the high 
voltage tower. 

Two steel box sections were 
used for the arch. The height of the 
arch above springline is 53'-6". 
Since the footprint of the arch is • 
very narrow, each arch section was 
placed on a 1:12 vertical batter to­
wards each other to provide addi-



• 
tiona I stability as well as to improve 
the bridge's appearance. As a result, 
at the base there is 17'-3" between 
the arches, while at the top there is 
only 8'-4". 

The steel box section ties be­
tween the two arch sections to pro­
vide a simple, clean look. The 
bridge walkway has a clear 10'­
wid th with a 4' -high structural tube 
steel handrail on each side set into a 
9" curb. The walkway in the arch 
span is supported on rolled steel 
floor beams space on 20' centers. 
The floorbeams were connected to 
the longitudinal arch tie beams and 
the tie beams were hung from the 
steel arch sections with steel tie 
rods. Lateral stability of the sus­
pended walkway is provided by a 
steel tie rod bracket system placed 
below the roadway. 

Surrounding the embankments is 
a wetlands area. "We had to design 
an erection sequence that would 
minimize disturbance to that area," 
said Smith. 

Each arch is comprised of five 
sections, and two sections on each 

side of the arch were spliced to­
gether with high strength bolts on 
the ground prior to erection. "Two 
temporary supports in the rail yard 

were used to hold the two end sec­
tions in place while the center sec­
tion was erected and bolted into 
place," Smith explained. 0 
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AISC Prize Bridge Award • Reconstructed 
Paducah Tied Arches, Metropolis, Illinois 

and Paducah, Kentucky 

54 1 Modprn Steel onstruction I September 1991 

The Ohio River crossing of FAI 
24, built in 1973, contains two 
major tied arch spans of 630' 

and 730'. These spans have stiff 
compression ribs and ties with rela­
tively light bending stiffness. And 
until recently, the bridge also had 
excessive vibration and fatigue 
cracking. 

"There was excessive vibration 
even under a single truck, and that 
contributed to the fatigue cracking," 
explained John M. Kulicki, Ph.D., 
P.E., a partner with Modjeski and 
Masters, Mechanicsburg, PA. In ad­
d ition, there were a lot of web 
gaps-small areas of unconnected 
metal that moved back and forth. 
"There were a lot of those type of • 
details throughout the structure," 
he added. "The floor beam re­
sponds to the local load, while the 
ties to the lateral system respond to 
the overall load. The movement 
was out of sync." 

Dynamic studies of the arch 
spans were made using the finHe 
method and the results were com­
pared to the vibration modes and 
frequencies found in the field to 
confirm that the structures were 
correctly modeled. as modifications 
were considered for decreasing the 
vibration, each was studied and 
evaluated for effectiveness using 
the finite element models. 

Stiffening trusses, using the arch 
tie as the bottom chord, were de­
signed and added to reduce the am­
plitude of the arch vibrations. The 
trusses were proportioned so the 
top was at the same level as the 
roadway parapet, which meant mo­
torists would not see any addition 
to the bridge. 

The stiffening trusses were • 
erected while maintaining two lanes 
of traffic across the bridge at all 
times, accept for three 3D-minute 



• 

• 

closings for final cOlmections. In 
order to compensate for the addi­
tional load in the tie caused by the 
weight of the added truss members, 
the load in the tie was reduced by 
the addition of post-tensioning, 
which ran the fu ll length of the 
span. 

The completed trusses red uced 
the defl ections and vibrations in 
both arch spans to an acceptable 
level with an accompanying reduc­
tion in stresses in floor system 
members. 

"The addition of the trusses does 
not detract from the beautiful sight 
lines of the original arch struc­
ture-the trusses cannot be seen by 
the motoring public, and from a 
river view, the proportions are ap­
propriate to the structure," Kulicki 
stated. c:J 

Paducah Tied 
Arches 

Completion Dale : 
july 1990 

Span Lengths : 
630' (unit 11) 
730' (unit V) 

Roadway Widths : 
30' 

Steel WI. /Sq . Ft. of Deck : 
19 Ibs./sq. fl. 

Steel Tonnage: 
824 tons 

Total Cost: 
53,565,500 

Design Firm : 
Modjeski and Masters, 
Mechanicsburg, PA 

General Contracting Firm : 
john F . Beasley 
Construction Co., 
Dallas, TX 

AISC Member Fabricator: 
Vincennes Steel Corp., 
Vincennes , I 

Steel Erecting Firm : 
john F. Beasley 
Construction Co., 
Dallas , TX 

Owner : 
Illinois Department 
of Transportation 
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AISC Award of Merit 

Reconstructed 
Martin Luther King Bridge, 5t. Louis, Missouri 

Spanning the Mississippi River 
from East St. Louis, IL, to St. 
Louis, MO, the Martin Luther 

King toll bridge served as a major 
a rtery connecting the two ci ties for 
nearly 40 years. 

The bridge was owned by East 
s t. Louis, an extremely cash­
strapped municipali ty, and as a re­
sult had undergone virtually no re­
pairs since the early 19605. By 1986, 
the bridge had deteriorated 50 

Martin Luther 
King Bridge 

• 

Completion Date : • 
June 1989 
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Span Lengths: 
River Bridge : 35 spans , 
4, 010 ' total , 963' max . 
Approach Bridge : 
1 ,296 ' total , 250 ' max . 

Roadway Width s: 
40 ' 

Steel Tonnag e' 
1,530 ton s 

Total Co s t : 
$26,000,000 

De sign Firm: 
Sverdrup Corporation, 
51. Louis, MO 

General Contracting Firm: 
Massman 
Construction Co . , 
51. Lou is, MO 

AISC Member Fabricator : 
Stupp Brothers 
Bridge & Iron Co . , 
51. Lou IS , MO 

Steel Erecting Firms : 
Ben HUT 

Construction Co ., 
51. Louis , MO 
Keeley & Sons, Inc . , 
East 51. Louis , IL 

Owner: • 
Illinois Department 
of Transportation 
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badly that inspectors were worried 
a car would fall through its deck . 
The two outer lanes were closed to 
traffic and the structure was down­
graded from its original load rating 
of 20-tons to a 10-ton limit. How­
ever, being a steel structure, the 
bridge was repairable. 

Unfortunately, East 5t. Louis did 
not have money for repairs; how­
ever, the Illinois DOT was willing 
to assume ownership of the bridge 
and finance the desperately needed 
repairs. 

The renovation included: re­
moval and replacement of the exte­
rior stringers in every span and the 
removal and replacement of all 
stringers in the main span of the 
river bridge; removal and replace­
ment of floor beams and strength­
ening of others where required; 
complete removal of five girder 
spans, including substructure 
units, and replacement with a new 
three-span, continuous welded 
plate girder structure, including 
new substructure units; complete 
removal of the existing bridge 
decks and replacement with new 
cast-in-place and concrete-filled 
steel grid decks; structural repair of 
substructure units; removal of all 
lead-based paint and replacement 
with a new coating system; and in­
stallation of new deck expansion 
jOints. 

The renovation involved the in­
stallation and repair of 1,530 tons 
of steel. Engineering began in Sep­
tember of 1986, with design com­
pletion in October 1987. The con­
struction contract was awarded in 
January 1988, with construction 
commencing in April 1988 and 
being completed in may 1988. 

The minimal construction time 
was accomplished through the use 
of detailed repair drawings. "Nor­
mally, rehabilitation designers pro­
vide generic instructions and quan­
tities for making repairs," 
explained James K. Van Buren, vice 
president-T&PW, Sverdrup Corp., 
5t. Louis. "However, the provision 
of precise details and specification 
allowed the fabrication and deliv­
ery of materials to be expedited." 

The renovated structure, which 
is expected to last more than 50 
years with normal operations and 
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proper maintenance, was upgraded 
from its original H20 designation 
(for 20-ton trucks on two axles) to 
HS20 (for semi-trucks with trailers 
on three axles with a total weight of 
up to 36 tons). 

Prdblems and Solutions 
• One potential problem during 

renovation was how to keep bal­
anced loads on the bridge. "Re­
moval of extensive amounts of 
concrete and steel from one end 
of the bridge causes the structure 
to become unbalanced and sub­
ject to possible failure," s.1id Van 
Buren. To maintain load balance 
during renovation, construction 
materials were stockpiled on one 
end of the bridge while construc­
tion was occurring at the other 
end. Also, roller bearings at the 
abutments were replaced and 
new larger pins were installed. 

• During the 19605, the bridge's ex­
pansion joints had been paved 
over, causing the drainage 
troughs to be full of asphalt. As a 

result, structural steel, especially 
along the outside of the deck, 
was corroded by the combination 
of collected water and deicing 
salt brine. The solution was to 
create a new closed system on the 
approach spans to collect water 
and route it back to the munici­
pal storm drainage system. The 
steel also was s.1ndblasted and 
completely repainted with a four­
Co.1t system. 

• As with any renovation work, de­
molition activity had to be care­
fully monitored to protect against 
faJJjng debris. To protect barges 
and other river craft, the contrac­
tor provided an extensive netting 
system anchored beneath the 
bridge. Also, during sandblasting 
operations, a movable platform 
with a contained enclosure was 
mounted under the bridge to 
catch the sandblasted particles. 

Design Innovations 
One of the biggest challenges of 

the project was to increase the 

strength of the river bridge to ac­
commodate the increased live load 
rating. The engineering team deter­
mined that the solution was to add 
weight to the steel truss approach 
spans but reduce weight in the 
main spans. 

The original approaches were 6" 
slabs of reinforced concrete and the 
main span was a 4-1/2" steel grid 
filled with concrete. The entire 
deck was covered with a 1-1/2" 
layer of asphalt. The new approach 
span deck systems are composed of 
8-1 / 2" slabs of concrete, while the 
main span decks were made up of 
a steel grid with only the top 2-
1 /2" filled with lightweight con­
crete. A waterproof membrane 
over the concrete protects the steel 
grid deck. The membrane is topped 
with a 1-1/2" layer of asphalt. 

To save weight, lightweight alu­
minum parapets or Jersey-type 
safety barriers were specified. Also, 
high-strength bolts replaced rivets, 
providing increased strength with 
minimal weight gain. 0 
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Working together, AISC and CNA 
help keep losses under control 
to keep your premiums down . 

The AlSC business insurance program offers 
you a very important benefit: A loss control 
program that not only helps keep premiums 
down, but also is available at no extra cost. 
Only the lose working relationship between 
the CNA Insurance Companies and AlSC makes 
this possible. 

By listening to your association, we 
und rstand the risks of the structural steel 
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fabricating business. As a result, the CNA 
Insuran e Companies can offer you a loss 
control program that may help reduce injuries 
and may ultimately reduce premiums. We are 
proud to say this program has been endorsed 
with the AlSC "Seal of Approval:' 

Take advantage of this compreh nsive 
insurance program designed especially for and 
endorsed by AlSC. Call 1-800-C A-6241. 
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STEEL DECK INSTITUTE, INC. 
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Metal Deck Products 

Vulcraft 

Steel roof and floor decks have 
long been recognized for their 

economy because of their Hght 
weight and high strength-to­
weight ratio. They provide a dura­

with a special paint finish . Esti­
mates are furnished upon request. 

For more information, contact: 
icholas J. Bouras, Inc., P.O. Box 

662, 475 Springfield Ave., Summit, 
J 07901 (908) 277-1617. • 

ble and attractive roof or floor sys- ,....-------------, 
tem for fast all-weather 
construction. Steel decks also pro­
vide excellent lateral diaphragm 
action thus reducing the necessity 
for structural bracing and their in­
combustible nature assures archi­
tects, engineers and owners of ex­
cellent fire ratings. Vulcraft offers a 
complete range of steel decking ac­
curately roll formed in varying 
configu rations. 

For more information, contact: 
Vulcraft, P.O. Box 100520, Florence, 
SC 29501 (803) 662-0381, 

Verti-Line 

A new line of metal decking, 
roofing and wall panels that 

provide the combined benefits of 
excellent aesthetics, design versatil­
ity and ease of installation has been 
introduced by N.A.T. Industries, 
Inc. Unlike conventional profiled 
panels with trapezoidal ribbing, 
Verti-Line panel ribs are fabricated 
to 90 degree angles, resulting in 
clean crisp lines that create interest­
ing architectural reHef and shadow 
effects. The company can vary the 
width of the reveal and/or the top 
pan to desired dimensions. 

For more information, contact: 
N,A.T. Industries, Inc., 14213 
Whittram Ave., Fontana, CA 92335 
(714)355-1919. 

United Steel Deck 

United Steel Deck, Inc., pro­
duces a complete Hne of floor, 

roof, and form deck products. And 
now, because of the addition of 
new braking equipment, USD can 
manufacture special deck sections 
to solve unique problems. Recent 
examples include: a non-standard 
depth form deck to carry a heavy 
concrete pour without shoring; W' 
plate formed into a ribbed heat 
shield; and a 12 gage canopy deck 

Curveline 

Curved metal decking is the 
specialty of urveline, [nco For 

example, the company recently un­
dertook a massive project for the 
new Virginia Air and Space Center 
and Hampton Roads History Cen­
ter. An exposed metal decking sys­
tem was curved to conform with 
massive arched trusses that ranged 
from 84' to 130' long and extended 
120' into the air. The project in­
cluded more than 800 "B" deck 
panels of 20 gage galvanized steel 
from Bowman Metal Deck that 
were "crimp-curved" by CurveHne. 
The project was designed to look 
like the wings of a seagull in flight, 
and steel decking was chosen be­
cause of its weight advantage com­
pared with concrete decking. 

For more information, contact: 
Curveline, Inc" P.O. Box 4628, On­
tario, CA 91761 (714) 947-6022. 

Epic Metals 

Epic Long Span Deck is combi­
nation roof and ceiling panel 

capable of spanning more than 30' 
between supports. The top surface 
is ready for standard rigid insula-
tion and roofing, while the under-
side becomes a finished ceiling 
ready for decorator colors. The ceil-

• 

ing may be fluted (E) or flush (EP), 
plain, or perforated /arcaded for 
permanent acoustical treatment. . 
The ceiling also may serve as a 
means of distributing hot/cold air, 
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Metal Deck Products 

electrical supply, radiant heat or re­
cessed lighting. Depths vary from 
4111" to 7112", with design thick­
nesses up to 14 gauge. The product 
features a unique side joint that 
locks panels together along their 
entire length. From below, the ex­
posed surface presents a uniform 
ceiling with no irregular gaps. 

For more information, contact: 
Robert Paul, Product Engineer, Epic 
Metals Corp., Eleven Talbot Ave., 
Rankin, PA 15104 (412) 351-3913. 

Steel Deck Institute 

A n updated Diaphragm Design 
~anllal is available from the 
Steel Deck Institute. This easy refer­
ence provides information on dia­
phragm strength, diaphragm stiff­
ness, connections, concrete-filled 
diaphragms, fastener layout, and 
warping factor development. It also 
provides 62 pages of shear dia­
phragm examples and a complete 
guide to symbols and references. 
The Second Edition is available for 

$45, while the First Edition costs 
$30 and the Steel Deck Design Man­
lIal costs $11. 

For more information, contact: 
Steel Deck Institute, P.O. Box 9506, 
Canton, OH 44711 (216) 493-7886. 

Klemp Corporation 

R iv-Dexteel is a lightweight 
metal decking for roadways. 

Introduced almost 65 years ago, the 
product provides a maintenance­
free roadway under the most ad­
verse traffic conditions over long 
periods of time. The comparatively 
light weight of metal grating com­
pared to other surfaces makes it 
ideal for movable bridges. Its light 
weight also frequently allows 
bridge widening without an appre­
ciable increase in bridge weight. 
And it allows resurfacing to handle 
heavier loads without expensive 
substructure work. And it's ideal 
where flooding, snow buildup or 
icing is a potential problem since its 
openness helps red uce the pressure 

normally exerted against a solid 
surface. 

For more information, contact: 
Klemp Corp., 1132 W. Blackhawk 
St., Chicago, lL 60622. 
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• Provide structural and ceiling 
material all In one architectural 
element 

• Provides long spans without 
mid-span fastening 

• Wide choice of depths and 
design thicknesses 

• Ideally suited to any type 
construction 

• Presents a uniform ceiling with 
no Irregular gaps 

• Design with our acoustlcaltreat­
mentto achieve state-of-the-art 
solutions to sound control 

• Blend control-use acoustic and 
non-acoustic panels together 
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