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BEEES . WG3—1

SCRREEE L
WG3: RER - HiNEORERE, TOHBHIE, FE

SC#k4 : Bridge Inspector’s Training Manual/90

FEEAL :Hartle, R A.; Amrhein, W. J.; Wilson, K.E.; Baughman,D.R.; Tkacs, J. J.

HH#4, : FHWA-PD-91-015 ~N—7 613

RITEHA R : 1991/05 RITIE

EE A= aT VI, BREREBILAFERZENE LELOTHY , LELEEOE
ZOREROGHIIZBE T 2FEH,. b, RASREOREEFICET 2B EOEMEES
RHETHIHLOTH D, A= TVCHERATIEMIR D —HFNICERT 2RRERLT
TNDH, TRTEMEEL VD HLOTHEHZRY, Kv=a 7 LVOEGEE D, 2% TH—%
FRIZEIT BBV CBMOEREEL 2 L BNTRETH S,

BE. A= T VOE I E~FEOETIIBRREBT ICLER RO EERRMIN DS,
FBIEEIRT=2T7VOFETHY | EXERRE S 0 75 LOREROEIREIZ DUV Tl
Do B2 BIIMEL & FIERUBEENZEAFLESERILLS AOBRANREBICE
HBROBEL BT 5, F 3 EITEBOLRERE A T A N TR LU-HEAEFZHVE
DHEBA BN 2 HICBRICEESETHAT S, 5 4 EiXBRME OB, Hibokt,
EEEOBREERCAM, 3027 ) — FROBAF— LV EDOFTERBEMBORBRFEY 2
RT 5, B5BIIBRHREOEELEEL., BT, 85, HE, Hik HEROZSHS
IZOWTCERAT S, 3 6 BEIIBROERW 2B O R OERE LY 2R L, £ O RO
RREHATE, FTENGE 13 BTIIRA RBORBORE R OFHEIZ DV TOFEMAS
WEINTWS, BTEILIT X, MBREBRVCEABIIOWTERT S, B8 EIT—H
IR AR LEEEICOWTHRAT S, FIERIHH a2 7V —-FRRT LA ML R bz
Y7 U= EEATE BN a ) — b EEEE AR TS, BI0E IS F, b TR,
T—FRRT—RA 2GR ATF— NV &>V THAT 5, 811 =g R
F— VR ORF T L ORI THERINZXAIZOWTELT D, $ 12 JidAHM, 7
A (stone masonry), 27 U— b, BZEFIIRAF—NE2GAETEHESEIZOVWTERBET
B, HBI3EITIKBEMEEL., Ho, BENLRERIEHORELET, B 4 ENDLE 21
BECHIBEREED ML —= U JILEIRAIR k% la A R4 VB En3, 8
14 FIIRERE ORI, TERMERFELZRENT 5, 5 16 B4 R AERER
ME2ErT5, F 16 BIFERBEMBOZ 2 IZOWTHRES AT LAEHHATD, F 17
EiIATREOMBOBBICOWTHIATS, & 18 BZXHMNAVERE 72 23k DR
BAEZHARBICL, TOREMBFOFBEZFHEATS, B 19 FIHLAA— MREIZSOWTH
{95, F20 B EIIBOREIZOWVWTHAT S, F2 BIMAVB, yr—7 VAT —F
¥& (cable~stayed bridges) R U= 7 U — MEZORBKRALBIIHOWVWTELL, B,
FNODORFMNRERZOBRIR OCRELMEET S,

%-—"— K : Bridge Inspection, Bridge Evaluation, Culvert Inspection, Fracture
Critical Members, Underwater Inspection, Manuals, Bridges(Structures),
Nondestructive Tests, Bridge Maintenance, Accident Prevention, Bridge Failures,
Bridge Tests, Load Bearing Capacity, Stress Analysis, Highway Bridges, Bearings,
Bridge Parapets
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BHES WG3—2

SRR H R
WG3: RER - BIE ORRIDE, LOEFHRIE, FHE

3C#R4 : Manual for Inspecting Bridges for Fatigue Damage Conditions

#HEAZ : Yen,B.T.; Huang, T.; Lai,L.Y.; Fisher, J.W.

Hi#4, : FHWA-PA-89-022+85-02 R— 174
FATHER B : 1990/01 HATIE -

BEZL : The report is intended to supplement existing inspection and evaluation
manuals and provide engineers with basic information and guidelines for
inspecting bridges for fatigue damage. A comprehensive description of the AASHTO
fatigue categories of structural details is given. Photographs and line drawings
illustrate the locations and situations which are susceptible to fatigue cracking.
Guidelines are provided on where to look and what to look for when inspecting bridges
for fatigue damage. Procedures are provided for the estimation of fatigue life and
for the evaluation of bridge structure against risk of fatigue failure.

% —7— K : Highway Bridges, Fatigue Materials), Inspection, Structural Analysis,
Mechanical Properties, Damage, Crack Propagation, Fatigue Life, Stress Analysis,
Preventive Maintenance, Brittleness
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BEHEXE WG3—4

SCHREE PR
WG3 : RER - TEOBRRRBE, TOHKERIE, FHE

3CHR4 : Inspection of Fracture Critical Bridge Members. Supplement to the Bridge
Inspector’s Training Manual

#E#4 : Harland, J.W. ; Purvis,R. L. ; Graber,D.R.; Albrecht,P.; Flournoy,T.S.

H B4 - FHWA-TP-86-26 ~N—30 1235

RITHEHB : 1986/07 FATIC :

B2 . The purpose of this manual is to enhance the training of bridge inspectors
so that they understand the critical components of a bridge structure and
recognize the signs of impending trouble in these critical members. This manual is
intended to be used as a guideline for bridge inspectors active in the National Bridge
Inspection Standard (NBIS)routine two-year cycle inspection program. It is not
intended that this manual stand alone, but that it supplement the Federal Highway
Administration’s ‘Bridge inspector’s Training Manual 70’. Chapter 1 of this Fracture
Critical Manual outlines the qualification, duties, responsibilities, skills, and
equipment necessary to accomplish a detailed inspection of fracture critical
members. Chapter 2 provides a simplified explanation of structural analysis of beams
and trusses, and discusses various nonredundant framing types. Chapter 3 explains
the fatigue mechanism and other modes of failure. Chapter 4 deals with inspections
and testing procedures. Chapter 5 discusses evaluation, documentation, and
reporting procedures. The manual also contains an annotated bibliography of related
literature.

¥%—T7— K : Bridges (Structures), Highway Bridges, Inspection, Fracture Strength,
Girders, Stress Analysis
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BEEE - WG3—5

TR
WG3: REER - BHiFEOBKRE., TOEEHE, HE

@k 4 : Culvert Inspection Manual — Supplement to the Bridge Inspector’s
Training Manual

EEL . Arnoult, J.D.

4, : FHWA-IP-86-2 ~N—3 218

RITHEA B : 1986/07 FAITIT :

HEEE : Bridges and culverts with openings measuring more than 20 feet (6mm) parallel
to the centerline of the roadway are inspected on a two year cycle in accordance
with National Bridge Inspection Standards. The structural and hydraulic design of
culverts is substantially different from bridges as are the construction methods,
durability considerations, and 1inspection procedures. The manual provides
guidelines for the inspection and evaluation of existing culverts. It is a stand
alone supplement to the Bridge Inspector’s Training Manual. The text provides
procedures for conducting and documenting culvert inspections with specific
guidelines for inspecting and evaluating the major hydraulic and structural
components of culverts. Discussions on the hydraulic, structural, and durability
performance of culverts are also included. Information is Provided on personnel
qualifications, equipment, and safety procedures required for conducting culvert
inspections.

¥ —7— K : Culverts, Manuals, Inspection, Bridges, Roads, Hydraulic Structures
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BEXS : WG3—3

SCRREEEE
WG3 : RER - BT EOERIRE, TOHEHE, HHE

CHk4 : Underwater Inspection of Bridges

EEAL : Collins, T. J. ; Jarmakowicz,R. J.; Garlich, M. J.

H B4 - FHWA-DP-80-1 ~N— 117

RITER B : 1989/11 FATIT :

BEZE : To ensure public safety and to protect the capital investment in bridge over
water, underwater members must be inspected to the extent necessary to determine
their structural condition with certainly. Underwater inspections must also include
the streambed. In shallow water, underwater inspections may be accomplished visually
or tactilely from above the water surface; in deep water, however, inspections will
generally require diving or other appropriate techniques to determine conditions.
Underwater diving, inspection, and documentation equipment has improved in quality
in recent years, and the underwater inspector has a wide range of equipment and
techniques available to him. The manual provides guidelines for underwater bridge
inspection; acquaints those responsible for bridge safety with underwater
inspection techniques and equipment; and briefly presents methods of repair for
commonly found defects. It should be of interest to bridge and maintenance engineers,
technicians and inspectors. The manual is a stand—alone supplement to the Bridge
Inspector’s Training Manual and prepared in accordance with its procedures and rating
systems.

¥ —U— K : Highway Bridges, Bridge Foundations, Visual Inspection, Underwater
Foundations, Structural Analysis, Traffic Safety, Erosion, Maintenance,
Recommendations, Manuals
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BEEXE - WG3—6

CHREEH
WG3: RER - HIREOERRBE. TOHEFHIE. PHE

3CHR4 : MODERN INSPECTION AND MAINTENANCE PROCEDURES FOR RAIKWAY STRUCTURES

&% . ECONOMIC AND SOCIAL COMMISSION FOR ASTA AHD THE PACIFIC

Hhs R—

FITHEAR - RITTL :

BE'S : This report is composed of two parts, the first part being the report of
the workshop and the second part, the textbook.

The Workshop of Modern Inspection and Maintenance Procedures for Railway Structures
was organized by ESCAP financed by the Government of Japan from 8 January to 2
February 1990 in Thailand. Sixteen participants from eight countries of the region
namely Bangladesh, Indonesia, Malaysia, Myanmar, Pakistan, the Philippines, Sri
Lanka and Thailand were invited to attend the Workshop.

#EEE . Inorder to prepare a Textbook on Modern Inspection and Maintenance Procedures
for Railway Structures based on the contact between ESCAP and Japan Railway Technical
Service (JARTS). JARTS conducted investigations on the present status of railway
structures in Thailand, Pakistan, and Indonesia, which are some of the developing
counties in the ESCAP region possessing railways. The investigations also covered
the status of structure maintenance in respect to methods of inspection, repair,
reinforcement, etc. According to the findings of the investigations, most of the
structures in these three counties are rather old, about 100 years old, and railway
bridges are maintained by special organizations. It was also discovered that most
of the railway bridges are made of steel girders and that will determine such matters
as how many years more these girders can be used henceforth.

With due consideration on the results of the investigations, JARTS prepared a
textbook mainly on inspection and maintenance procedures for steel railway bridges,
as well as for concrete bridges, bridge substructure, tunnels, and earth structures,
based on the modern inspection and maintenance systems that have been in use in the
former JNR and the present JR Group.

F%—177— K : Inspection, Maintenance, Railway Structure, ESCAP, JARTS, JR Group,
Developing Countries
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SC#ik4 : Inspector Training

EH A : Washington State Department of Transportation

HMAZ : http://www. wsdot. wa. gov/TA/Bridge/insptrain. htm | ~X—3<7 :

¥ITHEAR : FRATTTC :

BE & : TransAid, Bridge Preservation, Hydraulics and FHWA prepare and present
comprehensive bridge inspection training classes. The classes are given to cities,
counties, state, other federal agencies and private sector bridge inspectors for
compliance with the National Bridge Inspection Standards (NBIS). The courses are
based on the FHWA publication “Bridge Inspectors Training Manual 90”, and Local
Agency Bridge Inspection Manual.

Because of the new WSBIS System for storing inspection data we will have several
Bridge Condition Inspection Update (Reporting) classes during the next two years,
1999 and 2000. Listed below are the scheduled dates for 1999. Class instruction times
will be announced in the near future.

BEE . Classes:

WSBIS Coding: This course describes the form to be used, explains the various fields
on the form and how to fill it out correctly.

Bridge Condition Inspection Fundamentals: This course is designed for new inspectors
with little or no experience in bridge inspection.

Bridge Condition Inspection Fundamentals II (BCIF II): This course is designed for
bridge maintenance crews with little or no experience in bridge terminology.

Bridge Condition Inspection Training (I & II): This course is designed for new bridge
condition inspectors that have completed BCIF or those who desire a complete
refresher.

Bridge Condition Inspection Update (Reporting): Update class is for condition
inspectors that have completed the formal training classes.

% —"— K : Bridge Inspection, Training Classes, Federal Agencies, Private Sector
Bridge Inspectors, NBIS, FHWA, Bridge Inspector’ s Training Manual 90, Local Agency
Bridge Inspection Manual
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k4 : NHI Course 13055 Safety Inspection of In-service Bridges

2H4L : Virginia Department of Transportation

H#4 : http://www. vdot. state. va. us/bridge/sbnhil. htm | ~_—3

RITFAR : BT :

B'E : This ten day course is based on the updated “Bridge Inspector’ s Training Manual
90”, providing training on the safety inspection of a variety of in—service highway
bridges. Satisfactory completion of this course will fulfill the training
requirements of the National Bridge Inspection Standards (NBIS) for a comprehensive
training course, based on the manual.

A comprehensive examination based on the content of the course has been developed
and will be administered to the participants on the last day of the course.

BEZ . Upon completion of the course, participants will be able to:

1. Evaluate a variety of bridges and determine the critical areas for inspection
“including fracture—prone details, common points of deterioration and/or distress
and fracture critical members.

2. Review as—built plans and previous inspection reports and, based on this review,
plan and conduct an effective safety inspection for all common bridge types
including bridges with fracture critical members and for bridge—length culverts.

3. Recognize the various deficiencies that can exist on a bridge and discuss the cause
of the deficiencies

4. Recognize the need to inspect the underwater portions of bridge structures;
describe the types of deficiencies to look for (e.g., scour); determine when an
inspection is necessary, and identify the procedures and types of equipment
available and the advantages and limitations of each.

5. Recognize the consequences of improper inspection or inadequate inspection
frequency.

% —7— K : Bridge Inspector’s Training Manual 90, Training, Safety Inspection,
In-Service Highway, NBIS
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(k4 : BMS Training for Bridge Inspectors

2H4 - Federal Highway Administration

H#4 : http://www. ota. fhwa. dot. gov/tech/struct/dp71bi. html | _X— :

F¥ATEAR - FEITT

BE'S : Newly developed BMSs require bridge inspection data to be reported in a format
very different from that currently in use. Ultimately, thousands of bridge
inspectors must be trained to identify and quantify bridge elements and condition
State data. Training for bridge inspectors will be provided in three ways: by the
FHWA regional BMS specialists, through the future BMS training course, and in the
existing NHI “Safety Inspection of In-Service Bridges” course.

BEZE : A BMS version of the 2-week NHI bridge inspection course is now being presented
to States that plan to adopt element—level data collection and reporting systems.

» Two—week NHI course “Safety Inspectors of In-Service Bridges” (CoRe Element
version)

* Tree-day NHI course on bridge management and bridge management software

* One—~day NHI course on CoRe Element bridge inspection

¥—U— K : BMS, Bridge Inspection, Training Course, FHWA, NHI, Safety Inspection
of In-Service Bridges
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k4 : NHI Course 13429 Bridge Maintenance Training

¥ % - The National Highway Institute

HEL4 : http://www. nhi. fhwa. dot. gov/courses/13429. html | ~_X—7 :

BEE . This course provides training to bridge maintenance personnel at various
levels in planning, scheduling, and accomplishing routine maintenance for
structures. Topics addressed, but are not limited, to the use of materials for bridge
repairs, available equipment for maintenance of structures and work methods.
Additional topics include: the effective management, evaluation of maintenance
alternatives and prioritizing work, and mechanics of structures.

BEE . Upon completion of the course, participants will be able to:

1. Justify, develop and implement a cost—effective preventive maintenance strategy
for a specified number of bridges.

2.Detect problems related to deferred maintenance, which include the bridge
condition worsening over time, expensive and reactionary maintenance activities,
and unsatisfactory public reactions.

3.Describe common bridge types and components, their function and operational
requirements, and the impact of poor maintenance on each.

4.Evaluate existing bridge to identify maintenance or repair needs and select the
best remedial strategy.

5. Execute repairs and treatment of common bridge materials such as concrete, metal
and timber.

6. Perform the step~by—step tasks required to accomplish over 100 proven maintenance
procedures on all the various parts of typical bridges to preserve, or upgrade,
the current condition and, thereby, extend the service live.

¥—177— K : Bridge Maintenance, Effective Management, Evaluation of Maintenance
Alternatives, Materials Bridge Repairs, Available Equipment for Maintenance
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SCHk4 : NHI Course 13051 Bridge Management: Inspection Session

¥4 - MICHAEL BAKER JR., INC.

B4 : http://www. mbakercorp. com/hrscourse/13051des. html | _X— :

RITHFEAR FATE

BEE . The intent of this course is to provide highway agency inspection personnel
with the essential bridge inspection data requirements for a Bridge Management
System(BMS). This 1-day BMS: Inspection Session trains bridge inspectors how to
perform element level data collection which is a method and format different than
that typically used for National Bridge Inventory inspections. The course provides
the fundamental principles of a BMS and emphasizes the data collection process
through case studies.

BEE : Upon completion of the course, inspectors will be able to:

1. Analyze a set of bridge plans to identify the BMS elements which define the bridge,
and estimate quantities(e.g. linear feet or linear meters).

2. Inspect a bridge and determine the condition-state of each element.

3. Record the condition of each element according to the established condition-state
language.

F—7— K : Highway Agency, Essential Bridge Inspection Data Requirements, BMS,
National Bridge Inventory
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k4 : PennDOT Refresher Course

¥4 . MICHAEL BAKER JR., INC.

H#4 : http://www. mbakercorp. com/hrscourse/refredes. html R—=

FEAITHEHA R FATIT :

BT : The objective of this course is to re—certify bridge safety inspectors and
to impart the latest knowledge and skills necessary to provide accurate and uniform
statewide bridge inspection. Each participant who completes the course will receive
a completion certificate and a new certification card issued by the Pennsylvania
Department of Transportation indicating that they are a “Certified Bridge Safety
Inspector”. The certification card has a life of two years, and is renewable by
attending another refresher course which will be a continuing part of the inspection
training program sponsored by the Department of Transportation. The Department
Division will maintain a computerized record of certifications issues.

BEZE : The course is primarily based on Pennsylvania Department of Transportation
practices, the Federal Bridge Inspectors Training Manual and the Recording and
Coding Guide.

Day 1 is a presentation of current Department coding guides and an update on special
topics.

Day 2 is a review of bridge inspection procedures and coding for Department emphasis
areas.

Day 3 is a review of bridge inspection basics and rating procedures and will conclude
with a participant evaluation exercise.

Consults with a P.E. license in Pennsylvania should plan on attending Day 1 become
familiar with current Departmental manuals and guidelines; and although not
mandatory, are encouraged to attend Day 2 and Day 3 also.

Great emphasis will be placed on active dialogue between participants and
instructors especially concerning the numerical ratings from safety related defects
and structural defects.

¥ — 7 — K : Pennsylvania Department of Transportation, FHWA, Bridge Inventory,
Appraisal Activities, Certified Bridge Safety Inspector, Certification Card
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R4 : NHI Course 13053 Bridge Refresher Course

&%  MICHAEL BAKER JR., INC.

H{4 : http://www. mbakercorp. com/hrscourse/13053des. html R—=

BE'Y : This course is based on the updated Bridge Inspector’s Training Manual 90.
The training provides a review of the National Bridge Inventory (NBI) inspection
method and includes discussions on structure inventory items, structure types, and
the appropriate codes for Federal Structure, Inventory and Appraisal reporting.
The case study—oriented program will employ the host agency’s inspection forms to
emphasize proper condition and appraisal ratings, and includes discussions on
fatigue and fracture critical member inspections, and scour and waterway inspection
procedures

BEEE : Upon completion of the course, participants will able to:

1. Approach bridge safety inspection, condition rating, appraisal, and data
collection in a uniform manner consistent with Standard NBI practice and agency
requirements.

2. Apply current inspection techniques to fatigue-prone members.
3.Evaluate channel scour as applied to waterway ratings.

4. Apply load-rating concepts to collect field data more effectively.

¥ —T— K : Bridge Inspector’ s Training Manual 90, NBI, Structure Inventory Items
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SCHR4 0 NHI Course 13055 Safety Inspection of In-Service Bridges

g4 - MICHAEL BAKER JR., INC.

A : http://www. mbakercorp. com/hrscourse/13055des. html R—=

¥ITFHH - FIToT

3E : This course is based on the updated Bridge Inspector’s Training Manual 90,
providing training on the safety inspection of a variety of in—service highway
bridges. Satisfactory completion of this course will fulfill the training
requirements of the National Bridge Inspection Standards (NBIS) for a comprehensive
training course, based on the manual.

A comprehensive examination based on the content of the course has been developed
and will be administered to the participants on the last day of the course. The host
State may monitor the examination and retain the scores for the purposes of
qualifying or certifying bridge inspectors under the State’s procedures.

BEZE : Upon completion of the course, participants will be able to:

1.Evaluate a variety of bridges and determine the critical areas for inspection
“including fracture—prone details, common points of deterioration and/or distress
and fracture critical members.

2. Successfully complete a written examination on the material presented.

% —7— K : Bridge Inspector’ s Training Manual 90, Safety Inspection, In-Service
Highway Bridges, National Bridge Inspection Standards '
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% —1U — K : Bridge inspection;Manuals;Bridges(Structures);Bridge
maintenance;Inspection;Bridge tests;Railway bridge; TOKAIDO SINKANSEN
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