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Founded in 1963, Lichtenstein Consulting Engineers, Inc. (formerly A.G. Lichtenstein & Associates, Inc.) provides complete services on
transportation projects from each of its offices. Lichtenstein has been ranked in the Engineering News Record listing of the top 500 Design
Firms for the last 12 years, and was recently ranked number eight of all firms in the nation specializing in bridges. The firm presently
maintains a permanent diversified experienced staff of over 200, including more than 70 licensed professional engineers.
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Manuals for
Bridge Maintenance

The Lichtenstein firm has authored several industry standards
« the AASHTO Manual for Condition Evaluation of Bridges
 the Manual for Inspection,

 the Evaluation and Maintenance of Movable Bridges

« the Manual for Load Rating Through Nondestructive Load
Testing,

all products of TRB/NCHRP sponsored research programs.

TRB/NCHRP : Trasportation Research Board /The National Cooperative
Highway Research Program
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Bridge Inspection Team Leader

« General Qualifications - Inspection Team Leader with
5-10 years experience in inspection and rating of
highway and railroad bridges. Inspection of other
structures, including sign structures, walls, marine
structures, etc. desirable. Engineering degree required,
PE license strongly preferred. Excellent computer and
communications skills required. Responsibilities include
development of all aspects of inspection program,
Including scheduling, traffic control, access, etc., team
supervision and training, and analysis and preparation

of ratings and reports.
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BRIDGE REHABILITATION:
EVALUATION AND UPGRADING

TABLE OF CONTENTS

INSPECTION

FATIGUE AND FRACTURE

CASE STUDY: FATIGUE REPAIR

STRUCTURAL STEEL REPAIR

CASE STUDIES: STRUCTURAL STEEL REPAIRS
STEEL TRUSS REPAIR

CONCRETE SUPERSTRUCTURES AND
SUBSTRUCTURES

TIMBER SUPERSTRUCTURES AND SUBSTRUCTURES

MASONRY SUPERSTRUCTURES AND
SUBSTRUCTURES

STEEL SUBSTRUCTURES
LOAD RATING CALCULATIONS

REPAIR AND UPGRADING PRESTRESSED CONCRETE
BEAM

BRIDGE RATING THRU NON DESTRUCTIVE LOAD
TESTING

CASE STUDY: SUSPENSION BRIDGE

CASE STUDY: CONCRETE TIED ARCH



ACOUSTIC EMISSION

TAB1

Inspection [Z[& e  A/E PRODUCED BY SUDDEN RELEASE OF STORED ELASTIC
B ) ENERGY DUE TO GROWTH OF CRACK -

AIEETEATWL ~

F9 e ENERGY CAN BE DETECTED BY ONE OR MORE SENSITIVE

TRANSDUCERS

e CAN MONITOR A BRIDGE SUBJECTED ONLY TO TRAFFIC
LOADING

° CAN DETERMINE IF CRACK IS ACTIVELY GROWING

® STRESS WAVES FROM SOURCES OTHER THAN DEFECTS
MUST BE FILTERED OUT

e ACOUSTIC CRACK RATE DEPENDENT ON VALUE OF AK-

Szress Intensity Factor, 4K TABLE 1 - Fatigue-Crack Characterization for'Bridéc Steets

i 2¢c 35 40 SC 60

= §
: IC""I E Range of AK Crack Safety Index Crack Descriptioa
g 187 .
» i 5
s i 2 0 < AK < 10 1 Minor defect
b : = 10 < AK < 20 2 Slow crack growth
9 secd H 20 < AK < 30 3 Requires repair
2 J & 30 < AK < 40 4 Dangerous
g N x 40 < AK S Imminent fadure
< | 207" @

L (3}

Crack Safety Index
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AEICKYiEEE CAPABILITY OF NONDESTRUCTIVE EXAMINATION
BHEITBHADIL TECHNIQUES FOR DETECTING DEFECTS IN STEEL

" STRUCTURES IN FIELD USE

- ~ - ~
%ﬁfdﬂ)"CLJ:’)o
1§Fﬁ1§“ ': (i/—\'-) Capability of Defect Detection”
TWEEATL m
1= S
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(o] —g %: 3
@ S c
G C be
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$8 £ 208 2 =
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3 > I > S %o c
222 e3z2C8 =538
- 3 = s
2g § 258383 ¢E
Technique S c E 4 E&EaEC
Eadiation NF PP PGGFFFPG
Magnetic Particle Wet |G G N G N-N NG N N
(A.C)) Dry F G N GNNUNTFNP
Eddy Current F G N NNPUPNNN
Dve Penetrants F G N GNNUNGNF
Ultrasonics® P& G GG EGEFE P

8G = good: F = fair; P = poor; N = not suitable.
be beam is parallel to cracks.
c(“apability varies with equipment and operating mode.
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DESIGN METHODS
MINIMIZE SUSCEPTIBILITY OF

BRITTLE FRACTURE

e MULTIPLE LOAD PATH
e CRACK ARRESTERS

e SLOW LOADING RATE



RETROFIT METHODS

GRINDING
WELD CRACKS

LIMITED TO 1/8" DEPTH

PEENING
SINGLE POINT

SHOT

COLD WORKS SURFACE - ADDS SURFACE COMPRESSIVE STRESS

TIG REMELTING - GAS TUNGSTEN ARC

REMELT WELDS TO ELIMINATE FLAWS

DRILLING HOLES
0.5" TO 1.0" DIAMETER

REPLACE RIVETS WITH HS BOLTS

MATION NOT SHOWN, SEE SPECIAL P,
DLATE WELDS.
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TAB3 CASE STUDY

Case study TIXIEFHEHD FATIGUE REPAIR
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American Socicty of Civil €ngincers

Chis Certificate is prcsmtcd to

HIRONORI NAMIKI
in recognition of successhul completion of
1.4 Continuing €ducation Units (Ce) in

Bridge Rehabilitation: Evaluation and Upgrading

and for demonstrating sincere interest in
continuing educational and meessionnl.
' 'dzuclugmnt.

o

September 22, 1995

Gl ‘Continuing €ducation ... Professional Development for Today and Cemorrow
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