TRANSPORTATION
RESEARCH RECOrD 664

Bridge Engineering

Volume 1

TR S5
TRANSPORTATION RESEARCH BOARD
NATIONAL ACADEMY OF SCIENCES




Contents

PREFACE avwiw s & s se Suieim s 408 0% o % 5 4 dosde B waile o 5 3od

DEVELOPMENT OF A COMPUTERISED BRIDGE INVENTORY
FOR A STATE ROAD AUTHORITY
B: L FIChArds « covviins sobn s ¥ b 90w s dnia s ok S o8 b ohd na & s s

THE NEW MEXICO BRIDGE INSPECTION PROGRAM
Kenneth White and John Minor ... ........ ... ... ... ...

PRECEPTS OF THE EVALUATION OF FACILITIES FOR
HUMAN USE AND THE APPLICATION TO BRIDGE
REPLACEMENT PRIORITIES
James C. Porter . ... ... v vt v v ee s eenn. LI e

SYSTEMS APPROACH TO BRIDGE STRUCTURE
REHABILITATION OR REPLACEMENT
DECISION-MAKING
Arunprakash M. Shirole' and James J. Hill ... .. A G e

SYSTEMS APPROACH TO BRIDGE STRUCTURE
REPLACEMENT-PRIORITY PLANNING
Arunprakash M. Shirole' and James J. Hill . .................

WHAT HAS BEEN LEARNED FROM THE FIRST PRESTRESSED
CONC. BRIDGES—REPAIR OF SUCH BRIDGES
HeinZ B, (KOPBtZoy » conmre o s o & gl o tdbstans < wibeile 6 v se 4 o

EXTENDING THE SERVICE LIFE OF EXISTING BRIDGES
R. H.. Berger and Stanley Gordon . o wsiwiis o mew s 5 5 s 68 V5 %sn s %

SOME CONSIDERATIONS IN WIDENING AND REHABILITATION
OF BRIDGES
M B BOEO. copivw v o amioe v & iis 2 Snb o o e o 5 s et 55 Sab e b s

EXTENSION OF LIFE FOR PERLEY BRIDGE
H. Vaidyanathan, M. S. Cheung, and J. C. Beauchamp ..........

RENOVATION OF LIONS' GATE BRIDGE NORTH VIADUCT
Petar R, Taylor o w cdies @ s o8 sida s o Mo 08 2 Saiais s 5 v s 508

ORTHOTROPIC BRIDGE SAVES OLD COVERED BRIDGE
RODert B, NACEOT o ooi wiliaeis wolon i sl tore % vivk Bas & Sy s & Wopia £ 0 35

FATIGUE CONSIDERATIONS FOR THE DESIGN OF
RAILROAD BRIDGES
Nanfred A THIPE & suisan i o i st L i ARt S e

FATIGUE PROBLEMS IN HIGHWAY BRIDGES
GR L B 4 i tn s e AN 6 b R S e bt BB T r s o e

RETROFITTING FATIGUE DAMAGED BRIDGES
John W. Fisher, Alan W. Pense, Robert E. Slockbower, and
Hang HaNEGIITNANIN 4.2 % i 605 s s st e s 6 el et e el o8 o i i o



lv

REPAIR OF POPLAR STREET COMPLEX BRIDGES IN
RAST ST. LOUIS
Wel HSIONG « « v« e s caveoensssasossseorvomanessnenees 110

FATIGUE CRACKS OF DEEP THIN-WALLED PLATE GIRDERS
VD RO o 5 5 Gosl i 6 5 3 6 05 5 % @ Ry} § & el = & aeiw o o p einE B 6 F F 120

ACOUSTIC EMISSION AND FATIGUE CHARACTERISTICS
OF TYPICAL BRIDGE STEELS
Theodore Hopwood and J. H. Havens . ..........c.eoweenns 129

FATIGUE FAILURE MECHANISM OF REINFORCED
CONCRETE BRIDGE DECK SLABS
Kiyoshi Okada, Hirokazu Okamura, and Keiichiro Sonoda . . ....... 136

FATIGUE TESTS OF BOLTED CONNECTIONS DESIGNED
BY SHEAR-FRICTION
B. G. Rabbat and N. W. Hanson .. .. .. ... cenene oo 145

AN INVESTIGATION OF THE FATIGUE STRENGTH OF DECK
SLABS OF COMPOSITE STEEL/CONCRETE BRIDGES
Barrington deV. Batchelor, Brian E. Hewitt, and P. Csagoly . ... .. 153

INVESTIGATION OF THE ULTIMATE STRENGTH OF DECK
SLABS OF COMPOSITE STEEL/CONCRETE BRIDGES
Barrington deV. Batchelor, Brian E. Hewitt, P. Csagoly, and
M. HOLOWKR: « 5 oo o o 5 iwpoy S8 87 5t 3 6 Gmi o o loiier i o aitl o 0 e s .. 162

THE TRUE BEHAVIOR OF THIN CONCRETE BRIDGE SLABS
P. Csagoly, M. Holowka, and R. Dorton . . ... .. covvevernens 171

DETECTION OF DELAMINATION IN BRIDGE DECKS
WITH INFRARED THERMOGRAPHY
Gerardo G. Clemena and Wallace T. McKeel, JT. ............= 180

DEEP IMPREGNATION OF CONCRETE BRIDGE DECKS

WITH LINSEED OIL
Philip D. Cady, Donald E. Kline, Paul R. Blankenhorn .......... 183

A DEMONSTRATION PROJECT FOR DEICING OF BRIDGE DECKS
Charles H. Wilson, David H. Pope, Vic A. Cundy, John E.
Nydahl, and Kynric M. Pell  ....... «ocoevnnnennes 189

RELIABILITY APPROACHES TO BRIDGE SAFETY AND
TRUCK LOADING UNCERTAINTIES
Fred MOBEB. e & & w i v 6 i iy 8 5 5 @000 ¥ ¢ 8 fwrss & # 4 o & w3 Siienisl 5 2 3 208 198

OVERLOADING OF HIGHWAY BRIDGES—INITIATION OF
DECK DAMAGE
CEIEL N EOBEEIT wovie o 5 sm 5 4 mjbim & 4 8 900 g 3 T & 0 @ wosl 3 2 2 iwim = 207

METHOD QF ASSESSING HIGHWAY BRIDGES FOR SUPERLOADS
Michael A. G. Duncan and Stuart G. PIAVIS . o 5 5 oo & 5 & Gier s 8 % wows & 4 212

EVALUATION AND POSTING OF BRIDGES IN ONTARIO
A. C. Agarwaland P. F. Csagoly . ........ccooorvere e 221

CORRELATING BRIDGE DESIGN PRACTICE WITH
OVERLOAD PERMIT POLICY
Robert C. Cassano and Richard J. LeBeau . .... ..o venes 230

ULTILIZATION OF STRESS HISTORY DATA IN BRIDGE DESIGN
David W. GOOdPASTUTE .+ . v o v v v oo v oo mo s mme e 239

IN-PLANE AND OUT-OF-PLANE INSTABILITY OF A 297 M
SPAN STEEL ARCH BRIDGE
vukio Maeda and Masa Hayashi . ..............". T ey 246

BRIDGE DESIGN BY THE AUTOSTRESS METHOD
Phillip S. Carskaddan and Geerhard Haaijer .......... o0 255

ENVIRONMENTAL STRESSES IN FLEXIBLY SUPPORTED BRIDGES
J. Leroy Hulsey and Jack H. Emanuel .. .........eeeeeereer 262



	1
	2
	3

