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APPENDIX B 

ADMINISTRATIVE FORMS 

Letter Requesting Permission for Entry on Private Property 

Instructions and Authorization Form for Use of Bridge Safety and Evaluation Files 

Request for Bridge Evaluation Load Ratings 

Field Review Checklist 

Maintenance Crew Leader's Report, Form MAINT. 014, Rev. 5/93 



S T A T E  O F  C O N N E C T I C U T  
DEPARTMENT OF TRANSPORTATION 

2800 BERLIN TURNPIKE, P.O. BOX 317546 
NEWINGTON, CONNECTICUT 06131-7546 

Phone: 

Mame 
Address 

Project 

Dear Property Owner: 

Section 13a-60 of the General Statutes of Connecticut, as mi&, pmvides that the Transportation 
Commissioner or his agent may enter upon p h t e  property for the purpose of conducting su-, 
inspections or geological imstigations for the location, relocation, construction or reconstruction of any 
proposed or existing highways. 

In the course of performing a s u m  inspection or geological imstigation, it may be necessary to set 
markers of various types adjacent to or on your properly The- emplacement of these markers does not 
necessarily indicate the location of a proposed highway or other facility to be constructed or reconstructed 
by the Department of Transportation. 

Section 13a-60 provides that the Tmsportation Commissioner or his agent shall use care that no 
unnecessary damage shall result and that the State shall pay damage to the owner for any damage or injury 
he causes such owner by such entrance or use. 

Your consent to the Transportation Commissioner or his agent to enter upon your property for the purpose 
of q n g  out the provisions of this statute is requested. 

A signature to authorize entrance upon pur  property does not indicate your a p p m l  or disapprwl of the 
ahbe-noted project. 

Please sign in the space provided below and return in the enclosed self-addressed stamped envelope. 
Thank you for your cooperation. 

chief ~ngineei 
Bureau of Engineering and Highway Operations 

I hereby g h  my consent to the Tmsportation Commissioner or his agent to enter upon my property in 
order to carry out the provisions of Sec. 13a-60 of the 1969 Supplement to the General Statutes and for the 
purposes as checked. 

S ~ W  Owner Date 
Borings, 

Soundings or 1 n t e ~ ' m r  Date 
Other Tests 

An Equal Opportunity Etitployer 
Printed on Recycled or ReCWWed hpl 



bTATE OF CONNECTICUT 
DEPARTMEN!l! OF TRANSPORTATION 

s e m o r a n d u m  I 
Subject: Care of s ridge Files 

I 

C 

date: October 25, 1995 ,/ 
1 ;  -! 

to: TO ALL PERSONNEL USING 
BRIDGE SAFETY AND 
EVALUATION FILES 

YI) ' from: James P. Loersch/T 
Manger of  ridge! ; ~ af ety 
and Evaluation 7 
Bureau of ~ngineering 
and Highway Operations 

The following shall apply when using Bridge Safety and 
Evaluation files: 

1. No original file or portion thereof may be removed from 
the Bridge Safety and Evaluation Office without special 
approval from the Manager of Bridge Safety and 
Evaluation. Bridge files shall be reviewed in the Bridge 
Safety and Evaluation Office with the file reviewer 
making copies of information they wish to keep. 

2. Files shall be kept in chronological order with all 
contents facing front. 

3. If it is necessary to separate or unbind any part of the 
file for making copies you are expected to return this 
material to its original form and order. 

4. When a folder is removed from a file, a reference card 
shall be filled out and inserted in place of the file 
(Information on these cards: Name, Unit or Firm, 
Telephone Number, Date Taken, and Bridge No.). 

5. Please do not refile folders, this shall be done by 
designated staff members. 

6. File folders in poor condition shall be given to the 
designated staff member for repair or replacement. 

I have read the above and agree to follow these 
instructions: 

Firm Unit: 

Address : 

Signed : 

This a p p r o v a l  f o r  access t o  o u r  files ends: 



Request for Bridae Evaluation Load Ratinas 

To: Richard Van Allen 
or Ted Lapierre 
Bridge Safety 
(860) 594-31 7 2  
(860) 594-31 7 5  (fax) 

Date: 

From: 

Bridge Safety 
Area No. 
Phone No. 

Subject: Town 

Bridge No. 

Location 

Reason For Evaluation:(town letter, V.I.P. project, review current 
load ratings, painting platform, new structure, change in condition 
or other. ) 

Date Requested By: (Please, allow ample time for your 
request to be fulfilled. ) 

Date of Last Inspection: 
Location of Inspection Report: 

Attachments: [ I Bridge Plans [ I Photo 
[ I Inspection Report [ 1 Sketches 
[ 1 Other 

If new structure or the structure has been rehabed, give project 
number. 

Do Not Write Below This Line. For Evaluation Staff Only. 

Given To: Date: 
Date Completed: 

Checked By: Date : 
Date Returned to Requestee: 



 FIELD REVIEW CHECKLIST 
 
 
 

 
Page 1 of 2 

Inspection Team:                        Bridge No.:                      Town:      
 
Inspectors:      Team Leader       Inspector 2 
 

                                 Inspector 3       Inspector 4 
 
Type of Inspection (In-Depth, Routine, Underwater, etc.):       
 
Date:     Quality Control Engineer Performing Review:      
 
1. Did the inspectors review the plans before the inspection to determine details (welds or 

otherwise) that will require special attention during the inspection?    
            
             

 
2. Is the inspector reviewing the latest inspection report to determine previous problem areas, 

before performing the inspection?         
            
             

 
3. Is proper access for the inspection available?  What is provided and what else is needed?  

            
             

 
4. Does the team have the following materials available to them: 
 

a) ConnDOT Bridge Inspection Manual  [   ] 
b) BITM '90  [   ] 
c) FHWA Structure Appraisal and Coding Guide for the Nations Bridges  [   ] 
d) Basic inspection equipment  [   ] 

 
5. Does it appear that adequate safety is being used?       

            
             

 
6. Is the direction of orientation and component labeling system properly determined?  

             
 

7. Are nonredundant members receiving the proper close-up visual inspection?   
             

 
8. Are sketches prepared to locate and size deficiencies of major elements?  Are they neatly 

done in the field?           
             
 



 FIELD REVIEW CHECKLIST 
 
 
 

 
Page 2 of 2 

9. Are stream cross sections being taken and properly documented for all spans over water?  
            
            

 
10. Does it appear that the condition rating scale is being used properly?  Be specific on problem 

areas.             
           

 
11. Is the majority of the bridge inspection report being completed in the field?   

            
             

 
12. Are all notes and sketches neat and legible?        

            
            

 
13. Do the Inspectors have any specific questions?  If so, what?     

            
            
            
             

 
14. Do the Inspectors feel the need for additional training?  If so, what?    

            
            
            
             

 
15. Comments:            

            
            
            
            
            
            
            
            
            
            
            
             



MAINT. 01 4 REV. 5/93 
CREWLEADERS REPOfiT 
(302-06-0366) 

STATE OF CONNECTICUT 
DEPARTMENT OF TRANSPORTATION 

BUREAU OF ENGINEERING & HIGHWAY OPERATIONS 

E /ROUTE NO.  BRIDGE FEATURE 

W.O. NO. TOWN BRIDGE NO. D # 

-- 

TOTAL LABOR COST $ TOTAL EQUIPMENT COST $ 

'^'qRK DESCRIPTION 

I MATERIALS OR SERVICES USED 

CREW LEADER 

GENERAL SUPV. 

I 
DATE 

-- 

DATE 

TOTAL MATERIAL COST 

TOTAL SERVICES COST 

$ I 
$ 

i 

1 



APPENDIX C 

BRIDGE SAFETY & EVALUATION FORMS 

Element Data Collection Form - Example PONTIS Input Form 

BRI- 8 Inspection Frequency Change Request 

BRI- 9 Construction Punch List 

BRI-10 Concrete Deterioration Worksheet 

BRI-11 Seismic Data Sheet 

BRI-12 Fracture Critical Data Sheet 

BRI-13 Photo Log 

BRI- 14 Sliding Bearing Measurement Sheet 

BRT-15 Rocker Bearing Measurement Sheet 

BRI- 1 6 POT Bearing Measurement Sheet 

BRI-17 Joint Measurement Sheet 

BRI-18 Bridge Inspection Report Form 

BRI-19 Structure Inventory & Appraisal Form (Highway Bridge) 

BRI-24 Incident Report Form 

BRI-25 Under Entry Structure Inventory & Appraisal Form 

BRI-27 Inspection Report Transmittal Form 

BRI-29 Pin & Hanger Data/Analysis Form 

BRI-30 Hinge DaWAnalysis Form 

BRI-3 1 Inspection Scheduling Form 

BRI-39 Structure Inventory & Appraisal Form ( Railroad Bridge) 

BRI-48 Sign Structure Inspection Report Form 

BRI-49 Sign Structure Inventory & Appraisal Form 

BRI-58 Underwater Inspection Report Form 

BRI-59 Underwater Inspection Structure Data Form 



Bridge: p-1 Inspection: P F I  

Percent 

Quantity I D i l l O d l D  1 4 / 3 P Conc DeckIAC Ovly (ea) 4285 sq. 

Bl Rating: Deck (58): El Culvert (62): N NIA 0 

Percent 

Quantity IDlilOi 301 / 3 Pourable Joint Seal 44 m. 

Superstructure (59): Waterway (71): 
Substructure (60): a IS a ory Unrepaired spalls: 

Percent 

Quantily I0il-D 305 / 3 Asphaltic Plug Joint 722 m 

N Not applicable 
-1.0q sq.m. 

Percent 

Quantity 1aDD 331 / 3 Conc Bridge Railing 460 m. 

Channel (61): Review Required: W 

Percent 

Quantity 173811123081E2l 107 / 3 Paint Stl Opn Girder 2050 m. 

E2dnD 70 ea. 

1mnE!T!!d 
70 ea. 1-m 

In= 32 ea. 

in= icz!iE2d 78 m. 

1mm 
iE3n 

153 m. 

1B-D 
359 / 3 Soffit Smart Flag (ea) 1 ea. 



r - - - - - - - . . - - - - - - - . - - - - - - - . . - - . - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - . - - - . - - - . - - - . - - . - . - - - - - - - - - - . - - - - . - . - - - - - . . . . - - .  

STATE OF CONNECTICUT. 

DEPARTMENT OF TRANSPORTATION 
BRIDGE SAFETY & RlALUATlON . 

j INSPECTION FREQUENCY CHANGE REQUEST 
FORM BRI 8 ISSUED 4/00 

.---------------------------------.-.----------------------.------.--------------------------.-.-.---....----...---.---. 

SPEC. INSP. DATE I I 

BSBE RECENED 9 DATAENTRY DATE - 
COPIES MADE a DATAENTERED BY - 

BRIDGE NUMBER I TOWN NAME NBlS 

FACILITY CARRIED I FEATURE CROSSED 

Submitted by: Date 

Reviewed by: Date 

-- Structure Inventory Data Condition Rating = 

2 (90P) INSP. DATE 

'a 
0 

UW INSP. DATE 

(43) Sbucture Type ?J% - ". _I -ax 3 (58) m 
(45) No. of Spans m a  (54) Min. Vet Clearance >=14'0" a a (59) Superstn~cture Ty - @j (60) Substructure 

---! 
(48) Max. Span Lgth <=I 00 ' w 4  (27) Year ~ui l t  <=75 yn. old 

L L ' L -  
:A: 

(49) Structure Lgth 
. --- 

P C  9 (106) Year Rebult >=4 yrs. old z d  a (61) Channel 7 : "*.L..i --. - 5- ?"y (29) ADT <=125,000 @ (66) lnv. Rating >=SO tons k&& 9 (62) Cuhrerts d 

I I I FREQ. I 
I ! I UW FREQ. 

(109) ADll <=lo% 3 (64) Operating Rating 
I 

(1 13) Scour Critical Bridge y2 
"-I 

Stru~. Operational Status: Evalwtjon type & year.' Scour ~Ci-eefikig 1 
susceptibility rating 

& 

An assessment of frequency and degree of overload that is anticipated on the stwcture has been made and found to be: 
Acceptable Not Acceptable Date: I 1 By: 

Has there been major maintenance or structural repairs performed during the past two years? If yes, explain. 

Comments: 

Approved by: Date: 

Manager, Bridge Safety 8 Evaluation Section 

Approved by: Date: 
C'-Fs: 

bnn Is to be ured to i n c n n e  or d.crsua Inspection tnquency. 
Federal Highway Administration 

, ..,r to proposing to change Inspection fnquency, the submitter must rsview the bridge In.pectlon nle and Bridge Inspection Manual (BIM) Wctlon 3.222 
TNCREASED INSPECTION INTERVAL' as appmved by the FHWA. All rsquimments of thh  section muat be ma unless othemise noted below. 

For nonNBlS ttructurss, then am no scour suscaptlbllity Index Rttngr nor item 113 "scour critial bridge' assignments. Thus, visual =our evidence. 
history of scour a the SbUCtUm, channel stablllty and vulnerablllly of the structun to failum due to Kour 8hould be considend and utilized instead. 



BRIDGE SAFETY AND EVALUATION 

CONSTRUCTION PUNCH LIST ~ o n n  BRI-9, Rev. 9197 

DATE: 

Page I of 2 

Construction Project Number: 

Bridge No. Town: Route: 

Feature Intersected: 

Bridge Type: 

Mile Point: Construction District: 

Construction Company Name: 

D.O.T. Construction Inspector's Name: 

List of Items to be Corrected or Completed: 



BRIDGE SAFETY AND EVALUATION 

CONSTRUCTION PUNCH LIST Form BRI-9, Rev. 9197 

Bridge No. 

Photo Log: 

1 

DATE: 

Page 2 of 2 

2. 

3. 

4. 

5. 

Additional Comments (If any): 

Date copy sent to Construction: 

Submitted By: Date: 

Checked By: Date: 

PUNCH.LST 



CONCRETE DECK DETERIORATION WORKSHEET 
 
 
Purpose: This form is used to tally the deteriorated areas on both the topside (of bare 

concrete decks) and underside of the deck.  The areas tallied are then used to 
calculate what percentage of the deck is deteriorated.  The maximum % 
deterioration in any one span and the total % deterioration for the structure are 
then reviewed to determine the concrete deck condition rating in accordance with 
Section 10.1. 

 
Instructions for completing Form BRI-10: 
 

1. Estimate the area (in square feet) of each type of deterioration in each span.  
This can be done by totaling all the individual areas drawn on a deck sketch or 
by some rational method of estimating the area. 

 
Example: 25% of each 6' x 20' bay has map cracking with efflorescence.  

Assume there are 8 bays. The number to be recorded under "Map 
Cracking: w/Efflorescence" = 25% x 6' x 20' x 8 bays = 240 sq. ft. 

 
For multi-span structures, total the deteriorations for the whole bridge across 
each row to the column on the right side of the form. 
 

2. Calculate the deck area of each span using the plans.  This should be the out-
to-out of deck dimension multiplied by the center to center of deck joints 
dimension. For multi-span structures, total the deck area for the whole bridge 
across to the column on the right side of the form. 

 
3. Calculate the % spalled and delaminated on the topside of bare decks in each 

span by dividing the spalled and delaminated area by the total span area.  Do 
the same in the total column (total % deterioration is calculated by summing 
the areas of deterioration and dividing by the total deck area, not by summing 
the individual span %'s). 

 
4. Calculate the % deterioration on the bottom by adding the spalled, 

delaminated, scaled, cracked and honeycomb areas, and dividing by the total 
span area in each span.  Do the same in the total column (total % deterioration 
is calculated by summing the areas of deterioration and dividing by the total 
deck area, not by summing the individual span %'s). 

 



 
BRI-10 FORM 

Bridge No.:     Date:     Prepared By:       Checked By:        
 
 CONCRETE DETERIORATION WORKSHEET 
 Form BRI-10, Rev. 9/01 
 
 
 

 
Deterioration By Span - In Square Feet 

 
 

 
Span Number 

 
Deterioration Type 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

 
8 

 
9 

 
10 

 
Total

 
Top: 
 
 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Spalled and 
Delaminated Areas 

 
Bot: 
 
 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Top: 
 
 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Top: 

 
Scale (Moderate to  
  Severe Only) 

 
Bot: 
 
 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Cracks: 
 w/Efflorescence 
 (use 6 in. width  
  x  length) 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
 w/o Efflo. 
  (use 3 in. width  
  x  length) 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Map Cracking: 
 w/Efflorescence 
 (use full area) 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
 w/o Efflo. 
 (use 50% of area) 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Honeycombed Areas 
 (only areas more 
 than 1 1/2 in. deep) 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
Bot: 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Total Span Area 

(Square Feet) 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
% Spalled and 

Delaminated on Top 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
%  Deterioration 

on Bottom 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 



PREPARED BY: DATE: 

FIELD VERIFIED BY: DATE: 

ENTERED BY: DATE: 

PIERIABUTMENT#: 

PIER HEIGHT: FT 

SPAN#: 

EFFECTIVE SPAN LENGTH: F'T 

SEISMIC DATA SHEET 
Form BRI I 1, Rev 9/97 

BRIDGE#: 

Town: 

Feature Crossed: 

Feature Carried: 

ADT YR OF ADT note: if A/B bridge, use total ADT for both bridges 

MAJOR RIVER CROSSING? Yes No 

PROXIMITY T O  A HOSPITAL? Yes No 

TWO-GIRDER OR THREE-GIRDER DESIGN SUPERSTRUCTURE? Yes No 

DETOUR LENGTH: Miles 

EXPANSION BEARING TYPE: I F  ROCKER, HEIGHT: Inches 

EXPANSION BEARING LONGITUDINAL SUPPORT LENGTH: Inches 

ARE BEARINGS ON PEDESTALS? 

(Bearing Pad > 6 Inches High) 

Yes No 

ARE EXP..INSION BEARINGS TRANSVERSELY RESTRAINED: Yes 

TRANSVERSE SUPPORT LENGTH: Inches 

CONNDOT 11111Il<31< S;\I:I.:TY Jt EV:\I.IJA'TION M3y 2. 1096 



INTRODUCTION 

Preliminary seismic screening is the first step of the seismic retrofitting program which 
will rate and identifl the need for further evaluation &d the potential upgrading of the 
seismic resistance of existing highway bridges. This guideline has been established by 
the Bridge Safety and Evaluation Section for gathering data required for the preliminary 
seismic screening of the eligible structures in Connecticut. 

The data noted in this guideline are the primary source for calculating the .Seismic Rating 
(SER). The SER is a numeric value (similar to the Sufficiency Rating) in which 100 
represents an entirely seismically sufficient bridge (with no need for hrther evaluation or 
seismic retrofitting ) and, 0 represents an entirely seismically insufficient bridge (with 
meatest need for further evaluation and/or seismic retrofitting). Ultimately, a prioritized 
list of all structurally vulnerable NBIS bridges will be developed for next phase of the 
seismic retrofitting program. 

In an effort to eliminate unnecessary input, most of the data required for calculating 
Importance will be obtained fiom the NBI database and, the data required for 
Seismicity will be gathered by the office staffutilizing the National Highway 
Institute Map of Horizontal Acceleration. The information for Vulnerability are 
mostly will be obtained fiom the completed Seismic Data Sheets. 

CONNDOT BRIDGE SAFETY 8 EVALUATION 
Seismic Retrofitting Propam - Preliminary Scisrnic Screening Guide 

April 9, 1996 
Page 1 



II. ELIGIBLE STRUCTURES 
Generally, the following structure types with an NBIS bridge length greater than 
or equal to twenty feet are considered seismically sensitive, marked on the six-month 
inspection list, and they will be run through the preliminary seismic screening: 

Type 
Number 
3 03 
3 06 
309 
3 10 
3 12 
315 
316 
317 
402 
403 
405 
406 
502 
505 
506 
602 
605 
606 

Structure Twe 
Steel Two-GirderEloorbeam System 
Steel Box Beam-Single or Spread 
Steel Truss Deck 
Steel Truss Thru 
Steel Arch Thru 
Steel Movable Lift 
Steel Movable (Bascule) 
Steel Continuous Movable- Swing 
Steel Continuous Multi-StringerIGirder 
Steel Continuous Two-GirderEloorbeam System 
Steel Continuous Box Beam 
Steel Continuous Box Beam-Single or Spread 
Prestressed Concrete StringerIGirder 
Prestressed Concrete Box Beam 
Prestr. Concrete Box Beam-Single or Spread 
Prestr. Concrete Continuous StringerIGirder 
Prestr. Concrete Continuous Box Beam 
Prestr. Concrete Continuous Box Beam-Single or Spread 

Generally, the following structures are not considered seismically sensitive and thus yiJ 
not be run through the preliminary seismic screening: - 

Culverts 
Rigid Frame Structures [steel or concrete] 
Concrete Slabs 

Furthermore, structures scheduled for Replacement and under 20' structures also will not 
be run through the seismic screening. 

CONNDOT BRIDGE SAFETY & EVALUATION 
Seismic Retrofitting P r o p m  - Proliminq Scimic Screening Guide 

April 9, 1996 
Page 2 



The seismic rating formula is a method of evaluating data for three separate factors: 
Importance, Vulnerability, and Seismicity. The resulting numeric value will indicate the 
need for evaluation and possible seismic retrofit. 

SER = 100 - V [ (0.4V) + (0.41) + (1 1.764S)l 

IMPORTANCE (I) Considers: Average Daily Traffic 
Length of Detour Route 
Proximity to Hospitals 
If Structure is on an Interstate Highway 
If Structure Crosses a Major River 

SEISMICITY (S) Considers: Acceleration Coefficient of Structure 
(Based on AASHTO map of Coefficients) 

VULNERABILITY (V) Considers: Type of Bearing 
Support Length (Lon,oitudinaVTransverse) 
Restraint (Lon@tudinaYTransverse) 
Column/Pier Height. 

CONNDOT BRIDGE SAFETY & EVALUATION 
Seismic Retrofitting Propam - Preliminary Seismic Screening Guide 

April 9, 1996 
Pnge 3 



IV. DATA COLLECTION PROCEDURE 

Prior to the biennial inspection for each of the eligible structures, the field senior engineer 
should obtain all appropriate structural plans and inspection reports and prepare a Seismic 
Data Sheet (SDS). 

The field senior should review the profile of each structure to identifjl the effective span 
associated with the tallest pier or group of piers. Judgement should be used to determine 
if it is necessary to select one or two other critical locations. 
For most structures: It should be sufficient to check one location in order to identifjl the 

most seismically sensitive section of the structure. (i.e. The tallest 
pier, the maximum effective span and least available seat'width). - 

For complex multi-span bridkes: (usually with more than 15 spans and varied pier 
heights and bearing types) it might be necessary to check more 
than one pier. 

Completed Seismic Data Sheets for each critical location should be forwarded by the 
senior engineer to the appropriate inspection teams prior to the start of the biennial 
inspection. (Completed SDS for all CE Bridges shall be sent to the CE project engineer). 

All recorded information on the SDS should be verified for accuracy by the field 
inspection team. Special attention should be given to the support length measurements 
and bearing types. The completed SDS shall be attached to the regular inspection reports 
and forwarded to the office. 

The office staffwill then input the SDS data when the structure inventory (BRI-19's) 
are updated. 

CONNDOT BRIDGE SAFETY & EVALUATION 
Seismic Retrofitting Program - Preliminary Scismic Screening Guide 

April 9, 1996 
Pngc 4 



V. DETAILS 

There will be instances that structures encountered do not conform to one or more of the 
items presented below. While these situations should be brought to the attention of 
the supervisor, any assumptions or reasons justifjling the coded information should 
be noted on a attached sheet. 

.+ 

Piers and/or Abutments: 
The most critical element to analyze is the tallest pier. The height of the 
tallest pier will govern regardless if it is located at a fixed or expansion 
bearing. Circle either Pier or Abutment and record the number: 

1. Pier Height : 
Measured from the top of the footing to the top of 
the pier cap of the tallest pier. 

2. Abutment Heipht : 
Measured as follows: 
a) For S W L E  SPAN structures: 

H=O 
b) For MULTIPLE SPAN structures: 

H= height of tallest pier 

S ~ a n  Number: 
IdentifL the Longest Effective Span Length. Record the span numbers used in the 
effective span length. This may include one or many spans or parts of spans. 

Effective Span Length: 
Record the effective span length in feet. This is measured as the length of 
the deck from expansion joint to expansion joint. 

ADT: 
For most structures, the ADT will be obtained from the NBI database. This value 
should be checked and updated if necessary. For parallel bridges carrying each 
direction of a divided highway and reported as two different numbers (i.e. an 
A/B bridge), calculate and record the ADT for both sister bridges. These 
structures in a seismic event both would be impacted in a similar fashion. 

CONNDOT BRIDGE SAFETY & EVALUATION 
Scismic Rctrofiiting Program - Preliminary Scibxnic Sa-cctling Guide 

April 9, 1996 
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Maior River Crossinq 
The rivers in the State of CT considered major rivers are as follows: 
-Connecticut River -Norwalk River -Yantic River 
-Housatonic River -Saugatuck River -Mystic River 
-Thames River -Yellow Mill River -Quinebaug River 
-Quinnipiac River -Byram River -S hetucket River 
-Naugatuck River -Farmington River 
-Pequonnock River -Niantic River 

If the bridge crosses one of these rivers, then it is considered to cross a major river 
and Yes should be circled on the Seismic Data Sheet. If not, then circle No. 

Proximitv to Hospital 
If the closure of the structures will close off a large amount of traffic from 
accessing a hospital, and/or if the bridge is within a city block of a hospital, then 
the structure is considered adjacent to the hospital and one should circle Yes. If 
not, then circle No. 

Two-Girder or Three-Girder Design Superstructure 
If the superstructure is a two-girder or a three-girder design circle Yes. 
If not, then circle No. 

Detour Leneth: 
For most structures, the Detour Length will be obtained from the NBI 
database. This value should be checked and updated if necessary. For parallel 
bridges carrying each direction of a divided highway where the ADT has been 
combined, detour length should be determined without utiliing the parallel 
structure. Detour Length must be compatible with the ADT used on the SDS. 

Twe of Bearing: 
Record the type of expansion bearing present on the structure. If the bearing is a 
Rocker, record the rocker height for the highest bearing, in inches (measured 
from the center line of the top pin to the top of the concrete bearing pad). 

Expansion Bearings--Longitudinal Support Length: 
Record the longitudinal support length in inches. 

Measure the support length normal to the edge of the supporting substructure or 
pedestals. Refer to the attached diagrams. 

CONNDOT BRIDGE SAFETY & EVALUATION 
Seismic Rctrofining Propnm - Prcliminnnf Scismic Scrc~ning Guidr 
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Bearing Seat: 
If the tallest bearing pad is higher than 6 inches, the bearing seat is considered to 
be a pedestal. If the tallest bearing pad is less than 6 inches high, then the bearing 
seat is considered to be continuous. 

Expansion Bearings--Transverse Restraint: 
If the Expansion Bearings are restrained against transverse mo;ement, circle YES. 
Concrete Keeper blocks are the only acceptable type of transverse restraint. 

Expansion Bearings--Transverse Support Lenszth: . . . - . -. . . . . . - . . - . . - - . . 
. . . . . 

Record the minimum transverse support length in inches. 

Transverse support length at expansion bearings needed to be obtained only for 
Two-Girder or Three-Girder Design Superstructures andlor g n ~  structure 
which is supported on pedestals. Refer to the attached diagrams. 

Even though limited transverse restraint is provided by pintels (rocker bearings), 
anchor bolts and cheek walls, the resistance provided by these and other elements 
were not specifically designed for seismic, therefore, the elements are ignored for 
the Preliminary Seismic Screening. 

CONNDOT BRIDGE SAFETY Jk EVALUATION 
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Bearina Pad areater than 6 inches hiah 

-Center line of bearing pad 

I 
Longitudinal support length 

Center line of Beam 
Transverse support length 

Bearina Pad less than 6 inches hiuh 

-cCenter line of bearing pad 

Transverse support Ienglll 



Bridge No: 

CONNECTICUT DEPARTMENT OF TRANSPORTATION 
FRACTURE CRITICAL MEMBERSIFATIGUE PRONE DETAILS 

Year Built: 1 1 

INSPECTION DATA SHEET 
Form BRI 12, Rev 9/97 

I Fracture Critical Inspection Date: 71 I 
I FC Insp Freq: I I~onths FC Type Code: I I I 

Town: I] ADT: 71 year of ADT: 

Facility Carried: Structure Type: 1 %Truck: 11 
Feature Intersected: 1 1 
Access Equipment Needed: 

Traffic Control Required: I 
-- 

Reference to Plans: I I 

MEMBEFUDET-AIL TYPE #/I 
Membermetail Type: UFracture Critical 

.dgue Category: 1 Steel Type: OFatigue Prone 

Description: 

Inspection Procedure: 

MEMBEFUDETAIL TYPE #/I 
Membermetail Type: UFracture Critical 

Fatigue Category: I] Steel Type: UFatigue Prone 

Description: 

Inspection Procedure: 



CONNECTICUT DEPARTMENT OF TRANSPORTATION 
FRACTURE CRITICAL MEMBERSIFATIGUE PRONE DETAILS 

INSPECTION DATA SHEET 
Form BRl12, Rev 9/97 

MEMBEFUDETAIL TYPE #I I 
~- - - 

MemberDetail Type: o ~ r a c t u r e  Critical 

Fatigue Category: rl Steel Type: 7 n ~ a t i ~ u e  Prone 

Description: 

Inspection Procedure: 

MEMBEFUDETAIL TYPE 

Membermetail Type: 1 1 n ~ r a c t u r e  Critical 

Fatigue Category: 1 Steel Type: 71 OFatigue Prone 

Description: 

spection Procedure: 

I I U 

Fatigue Category: Steel Type: /I n ~ a t i g u e  Prone 

Description: 

MEMBEFUDETAIL TYPE 

Inspection Procedure: 

Membermetail Type: / 

MEMBERlDETAIL TYPE I I 

n ~ r a c t u r e  Critical 

Fatigue Category: Steel Type: 71 
Membermetail Type: I 

n ~ a t i ~ u e  Prone 

n ~ r a c t u r e  Critical 

Inspection Procedure: 



INSTRUCTIONS FOR FILLING OUT THE 
FRACTURE CRITICAL MEMBERS I FATIGUE PRONE DETAILS 

INSPECTION DATA SHEET 

- Information for General Bridge Data - 

The Bridge No, Year Built, Town, AT, Year of AT, Facility Carried, Structure Type, % 
Truck, and Feature Intersected along with any of the Fracture Critical information within the bold 
faced box are all loaded directly from the NBIS data base. 

"Access Equipment Needed:" - List any special equipment required to inspect the areas outlined 
below. This may include the 40 or 60 foot under bridge inspection vehicle, bucket trucks, climbing 
gear, safety boats, inspection rafts, air meter or any other type of special inspection equipment. On 
larger structures where there may be different equipment required in different spans, the information 
should be listed out which spans need what equipment. 

"Traffic Control Required:" - List any lane closures, crash trucks or under bridge inspection 
vehicle back-up required for the inspection. On larger structures where there may be different traffic 
control required in different spans, the information should be listed out which spans need what traffic 
control. This should also include any required railroad flagman. 

"Reference to Plans:" - List the project and map file numbers for the bridge including any major 
rehabilitation projects. Also include whether a copy of the plans are in the Bridge Safety and 
Evaluation bridge file or plan storage, on microfilm or at the Departments Engineering Records 
Storage Facility at 160 Pascone Place in Newington. 

- " MEMBER I DETAIL TYPE " - 

Each type or category of Fracture Critical Member and/or Fatigue Prone Detail will be 
broken down to separate sections within the inspection data sheet. Use as many sections as needed 
to accurately represent the conditions of the bridge. 

The AASHTO Guide Specification for Fracture Critical Bridge Members explains "Fracture Critical 
Members or member components (FCMs) are tension members or tension components of members 
whose failure would be expected to result in the collapse of the bridge." Examples are one or two 
girder bridges, pin and hangers, pier cap girders, through trusses, tied arches and suspension bridges. 
Any detail which is AASHTO category E, E' or F is considered a Fatigue Prone Detail. See "Fatigue 
Category" below. 

"Member I Detail Type: " - Choose from a pick list, a code and description that best describes this 
type of Fracture Critical Member and/or Fatigue Prone Detail which is going to be inventoried in 
this section. Each type or category will be placed in a separate section. These codes and list are taken 
from Pontis and will be updated as required. A list of the codes and description appears below. 



Code 
A 
B 

Descri~tion 
One or two steel girder systems 
Hinges with pin hanger assemblies 
Steel bent caps sustaining tensile stresses 
Steel trusses 
Steel tension elements consisting of less than 3 multiple eyebars 
Suspension or cable structures 
Single and multiple cell steel box girders 
Highly fatigue prone details in tension areas 
High strength steel girders 
Horizontally curved girders 
Details that promote out of plane bending (staggered cross frames, etc.) 
Electroslag welding fabrication procedures. 
Partial length welded cover plates 
Exposed prestress tendons 
Superlsub integral framing details (floor bedstringers) 
Tied arches 

" Fracture Critical / Fatigue Prone " - On the right hand of each section, there are two small 
squares (on the paper worksheet) or circles (on the computer screen) labeled Fracture Critical and 
Fatigue Prone. For the memberldetail described in this section, check off if the structure is Fracture 
Critical andlor if it is Fatigue Prone. If it is both, which is the condition to be inspected most closely, 
enter both squares or circles. 

"Fatigue Category: " - From a selection list, choose A, B, B', C, D, E, El, or F. These categories are 
stated in AASHTO Section 10.3 and are summarized in the FHWA Manual 90 Section 18.5.3 . Only 
Categories E, E' and F are considered Fatigue Prone and should be examined at every inspection. 

"Steel Type: " - From a selection list, choose what type of steel the member or detail is constructed 
from. The choices are A-36, A-242, A-514, A-572, A-588, A-709, A-373, A-7 or Other . 

"Description: " - Enter a specific description of the F.C. member andlor F.P. detail. This should 
include where ( beam numbers and spans ) the memberldetail is and how many of this type are at 
these locations. 

"Inspection Procedure: " This should describe what type of inspection methods should be 
performed at this location and any special instructions. Examples of different types of special 
inspection procedures would include 100% close up hands-on, ultrasonic testing, or magnetic 
particle. 

"fcfpinst" 8/27/97 



PHOTO LOG 
Form BRI-13, Rev. 9/97 

Bridge Information System 

Image Inventory 

Bridge No. Date 

Town: Photographer: 

Carried / Crossed: 

Film Frame # Image Description 
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FIELD NOTES 
SLIDING BEARING MEASUREMENTS 

Fonn WI-14, Rev. 9/01 

Span No. = 

Sole Plate Substructure 
Unit = 

Sliding Plate 
Masonry Plate Temperature = 'F 

. i 4 : 
Comment On: - Presence of keepers or work 

Lateral done on bearings. 
Misalignment "Ln and "Rn - Undermining of bearing. 

Attach sketch with dimensions. 
FRONT VIEW SIDE VIEW - Cracking of plates or welds. 

- Condition of anchor bolts. 

BRIDGE NO. 

CREW: 

DATE: 

SHEET 

nLn 
Comments 

nR" 

Movement 
Mode 

E:!;tr 
Lateral 
Misolign. 

Rust ? 

H/M/L 

Bearing 

Frozen? 

Condition 
Normal 
Mov9t? 
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STATE OF CONNECTICUT 
DEPARTMENT OF TRANSPORTATION 

BRIDGE TYPES 

101 concrete slab 
104 concrete tee beam 
107 concrete frame 
11 1 concrete deck arch 
1 18 concrete tunnel 
1 19 concrete culvert 
200 concrete continuous other 
201 continuous concrete slab 
204 continuous concrete tee beam 
207 continuous concrete frame 
219 continuous concrete culvert 
302 steel stringer 1 multi-beam or girder 
303 steel girder and floor beam system 
306 steel box beam or girders - single or spread 
307 steel frame 
308 steel orthotropic 
309 steel deck truss 
310 steel thru truss 
31 1 steel deck truss 
312 steel thru arch 
31 5 steel moveable lift 
316 steel moveable - bascule 
31 9 steel culvert 
402 continuous steel stringer 1 multi-beam or girder 
403 continuous steel girder and floor beam system 
406 continuous steel box beam or girders - single or spread 
407 continuous steel frame 
408 continuous steel orthotropic 
409 continuous steel deck truss 
41 7 continuous steel moveable - swing 
501 prestressed 1 post tensioned concrete slab 
502 prestressed 1 post tensioned concrete stringerlmulti-beam or girder 
504 prestressedlpost tensioned concrete tee beam 
505 prestressed I post tensioned concrete box beams or girders - multiple 
506 prestressed 1 post tensioned concrete box beams or girders - single or spread 
51 1 prestressed 1 post tensioned concrete deck arch 
51 8 prestressed1 post tensioned concrete tunnel 
522 prestressedlpost tensioned concrete channel beam 
601 continuous prestressed1 post tensioned concrete slab 
602 continuous prestressed 1 post tensioned concrete stringerlmulti-beam or girder 
605 continuous prestressed 1 post tensioned concrete box beams or girders - multiple 
606 continuous prestressed I post tensioned concrete box beams or girders - single or spread 
607 continuous prestressedlpost tensioned concrete frame 
701 timber slab 
702 timber stringerlmulti-beam or girder 
709 timber deck truss 
71 0 timber thru truss 
81 1 masonry deck arch 
818 masonry tunnel 
81 9 masonry culvert 
919 aluminum, wrought iron, or cast iron culvert 
01 8 other tunnel 



. Si'ATE OF CONNECTICUT 

I 
Subject: Priority Codes for Sign Support 

3EPARTMENT OF TRANSPORTATION and Bridge Repairs 

m e m o r a n d u m  date: December 26, 1 9 9 0  

- 

to: Bridge Safety & Eval. Staff from: James P. Loersch [ ! I  - 
Bureau of Engineering Manager of Bridg Safety 
and Highway Operations and Evaluation 

Bureau of Engine i ring 
and Highway Operations 

Attached is a copy of the new "Priority Codes for Sign Support 
and Bridge Repairs" established by Mr. Franco R. Liberatore, Office 
of Bridge Maintenance. This listing will replace the current 
priority system established by this office and will become 
effective January 1 ,  1997. 

When writing a bridge maintenance memorandum, sign support 
maintenance memorandum and/or a railroad maintenance memorandum, it 
is important that the repairs be meaningful in that they prolong 
the life of the structure (not cosmetic) and are cost effective 
when reviewing the life cycle costs of the structure. 

Items that were considered Priority "D" in the past should now 
be Priority A, B, C or D depending on the time frame the work needs 
to be done to meet the inspection schedule. For example, if a box 
beam bridge needs to be cleaned of debris and the inspection is 
ongoing, you want this work to be completed in a timely fashion and 
would assign the work a Priority B. 

Thank you for your attention in this matter. If you have any 
questions or concerns, please contact me at ext. 3156. 

Attachment 

cc: James F. Byrnes, Jr. 
Earle R. Munroe 
Joseph J. Obara 
James P. Loersch - Maureen G. Izzo 
Walter Coughlin - Manu Patel 
Donald M. Doherty - David Chase - Lev Laber 
Gordon Barton 
William R. Stark 



. ,STATE OF CONNECTICUT 
'-:. DEPARTMENT OF TRANSPORTATION 

m e m o r a n d u m  
I 

subject: Priority Codes for Sign 
Support and Bridge Repairs 

1 date:  December 13, 1996 

t o :  Mr. James P. Loersch from : 
Manager of Bridge Safety and Evaluation 
Bureau of Engineering and f 
Highway Operations 

, 

This will serve to confirm the conclusions reached at our 
December 11, 1996 meeting whereby effective January 1, 1997 the 
following priority codes and respective response times, for the 
repairs of our bridges and sign supports, will replace the current 
ones : 

Prioritv A: Critical - IMMEDIATE response by Bridge Maintenance 
utilizing Bridge Safety and Evaluation's traffic 
pattern still in place, where they are using one. 

Prioritv B: Urgent, but not critical - Response within 1 WEEK. 

Prioritv C: Important, but not urgent - Response within 2 MONTHS. 

Prioritv D: Of lesser importance, but needing attention - Response 
within 6 MONTHS. 

Prioritv E: Routine repairs - scheduled by Bridge Maintenance to 
coincide with other commitments of the same type or 
within the same general area. - Response within 2 YEARS. 

FRL/abg 
cc: James F. Byrnes, Jr. 

Louis R. Malerba-Michael D. Turano 
Victor J. LaBarre 

. . Wayne T. McAllister 
Norman. S . Hannibal 
Richard H. Poole 
Richard Annino 
William Papp 
Earle R. Munroe 
Joseph J. Obara 
Franco R. Liberatore 



APPENDIX E 

BRIDGE INSPECTION MANUAL COMMENT FORM 



BRIDGE INSPECTION MANUAL 
COMMENT FORM 

All users of this manual are encouraged to submit comrnents/corrections to: 

Manager of Bridge Safety and Evaluation 
Connecticut Department of Transportation 

2800 Berlin Turnpike 
P.O. Box 3 17546 

Newington, CT 06 1 3 1-7546 

Date Submitted: 
Submitted by (optional): OrganizationfTeam # : 

Cha~ter Page Comment 

, 
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 GLOSSARY OF TERMS
 
 
AASHTO  American Association of State Highway and Transportation Officials. 
 
Abrasion  Weathering action, wearing or grinding away of material by water laden with sand, gravel, or 

stones, or by rubbing together of two adjacent bridge parts. 
  
Abutment  A substructure supporting the ends of a single span or the extreme ends of a multi-span 

superstructure and, in general, retaining or supporting the approach embankment. 
 
Acceleration Coefficient Dimensionless coefficient used to describe ground motion due to seismic forces. 
 
ACI   American Concrete Institute. 
 
Acidity   The measure of acids in a solution typically represented by a pH factor less than seven.  In 

surface water, acidity is initiated by carbon dioxide in the air which forms carbonic acid. 
 
Acute Angle  An angle less than 90 degrees. 
 
Admixture  A material other than Portland cement, aggregates, or water, which is added to a concrete 

batch prior to or during mixing. 
 
ADT   Average Daily Traffic. 
 
ADTT   Average Daily Truck Traffic. 
 
Aggradation  General and progressive raising of the streambed by accumulation of sediment. 
 
Aggregate  The sand, gravel, or broken stone with which a cementing material is mixed to form a mortar 

or concrete. 
 
Air Entrainment  The process of adding air to concrete in order to increase durability while causing only a 

small decrease in strength.  Used in bridge construction to minimize freeze-thaw damage. 
 
AISC   American Institute of Steel Construction. 
 
AITC   American Institute of Timber Construction. 
 
Alignment  The relative horizontal and vertical positioning between the bridge and approach roadways. 
 
Alkalinity  The measure of negative ions in water, typically represented by a pH factor greater than 

seven. 
 
Alligator Cracking See "Map Cracking". 
 
Allowable Stress Design AISC designation for Working Stress Design 
 
Alloy   A mixture of two or more metals to form a new base metal. 
 
Alternate Design Method - ACI designation for Working Stress Design. 
 
Alternate Load Factor Design - Another name for the Autostress Design Method; see LOAD FACTOR DESIGN. 
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Approach Pavement Pavement, or wearing surface, on the roadway on either end of a bridge. 
 
Appurtenance  A feature that serves the overall functionality of the bridge site (e.g., railing, lighting, 

signing, etc.). 
 
AREMA  American Railway Engineering and Maintenance-of-Way Association. 
 
As-Built Plans  Plans issued after the construction of a structure reflecting any field changes made to the 

final design plans 
 
ASCE   American Society of Civil Engineers. 
 
Anchorage  The complete assemblage of members and parts designed to hold in correct position a portion 

or part of a structure. 
 
Anchor Bolt  A shaft-like piece of metal, commonly threaded and fitted with a nut and washer at one end 

only, used to secure in a fixed position upon the substructure, the bearings of a bridge, the 
base of a column, a pedestal, shoe, or other member of a structure. 

 
Anchor Span  The span that counterbalances, and holds in equilibrium, the fully cantilevered portion of an 

adjacent span. 
 
Angle   A basic member shaped like an L; usually made of steel. 
 
Anisotropy  The property of some materials, such as wood, exhibiting different strengths in different 

directions. 
 
Anode   The positively charged pole of a corrosion cell at which oxidation occurs. 
 
ANSI   American National Standards Institute. 
 
Anti-Friction Bearing A ball or roller-type bearing that does not resist horizontal or frictional loads. 
 
Appraisal Rating A judgement of a bridge component condition in comparison to current standards. 
 
Approach  Portion of roadway leading to a bridge 
 
Approach Slab  A reinforced concrete slab placed on the approach embankment adjacent to and usually 

resting upon the abutment back wall.  The function of the approach slab is to carry wheel 
loads on the approaches directly to the abutment, thereby eliminating any approach roadway 
misalignment due to approach embankment settlement. 

 
Apron   A form of scour protection consisting of timber, concrete, riprap, paving, or other 

construction placed adjacent to abutments and piers to prevent undermining. 
 
Arch   A curved structure element, primarily in compression, which produces at its supports 

reactions having both vertical and horizontal components. 
 
Arch Barrel  A single arch member that extends the width of the structure. 
 
Arch Rib  The main support element used in open spandrel arch construction; also known as an arch 

ring. 
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Armor   A secondary steel member installed to protect a vulnerable part of another member, e.g., steel 
angles placed over the edges of a joint or at the leading edge of a river pier. 

 
As-built Rating  Rating based on original condition and configuration of the structure. 
 
ASD   Allowable Stress Design. 
 
Asphalt   Black surface material made from mineral hydrocarbons containing petroleum used as a 

binder with sand and crushed gravel.  Also known as "Bituminous Concrete". 
 
ASTM   American Society for Testing and Materials. 
 
Auger   Drill used to retrieve soil samples; see BORING. 
 
Autostress Design Method - An extension of Load Factor Design using enhanced limit states criteria; see LOAD 

FACTOR DESIGN. 
 
AWS  American Welding Society. 
 
Axial   In line with the centroid of the area. 
 
Axle Load  The load borne by one axle of a traffic vehicle, a movable bridge, or other motive equipment 

or device and transmitted through a wheel or wheels. 
 
Back   See EXTRADOS. 
 
Backfill   Material, usually soil, used to fill the unoccupied portion of a substructure excavation. 
 
Backing   A material or device placed against the backside of the joint, or at both sides of a weld in 

electroslag and electrogas welding, to support and retain molten weld metal.  The material 
may be partially fused or remain unfused during welding and may be either metal or 
nonmetal. 

 
Backstay  A cable or chain attached at the top of a tower and extending to, and secured upon, the 

anchorage to resist overturning stresses exerted upon the tower by a suspended span. 
 
Backwall  The topmost portion of an abutment, above the elevation of the bridge seat, functioning 

primarily as a retaining wall with a live load surcharge; it may serve also as a support for the 
extreme end of the bridge deck and the approach slab. 

 
Backwater  The water upstream from an obstruction in which the free surface is elevated above the 

normal water surface profile. 
 
Balustrade  An open railing system comprised of short columns, called balusters, which are connected 

together by a rail. 
 
Bank   Sloped sides of a waterway channel or approach roadway, short for embankment. 
 
Barrel   The tunnel portion of a culvert. 
 
Bascule Bridge  A bridge on which one or two leaves rotate from a horizontal position to a near vertical 

position to open the navigation channel. 
 



Printed:  June 19, 2005 

 
 

 
 Glossary - 4 

Base Course  A layer of compacted material directly under the wearing surface, typically consisting of 
mineral aggregates and additives that are compacted to support the pavement. 

 
Base Metal  The surface of a steel element to be incorporated in a welded joint; also known as structure 

metal or parent metal. 
 
Base Plate  A rectangular slab of steel, whether cast, rolled or forged, connected to a column, bearing or 

other member to transmit and distribute its load to the substructure. 
 
Batten Plate  A plate used in lieu of lacing to tie together the shapes comprising a built-up member. 
 
Batter   The inclination of a surface in relation to a horizontal or a vertical plane; commonly 

designated on bridge detail plans as so many feet to one foot; see RAKE. 
 
Battered Pile  A pile driven in an inclined position to resist horizontal forces as well as vertical forces. 
 
Bay   The area of a bridge floor system between adjacent longitudinal multi-beams. 
 
Beam   A linear structural member designed to span from one support to another. 
 
Bearing   A support element transferring loads from superstructure to substructure while permitting 

limited movement capability. 
 
Bearing Capacity The load per unit area which a structural material, rock, or soil can safely carry. 
 
Bearing Failure  A crushing of material under extreme compressive load. 
 
Bearing Pile  A pile which provides support through the tip (or lower end) of the pile. 
 
Bearing Plate  A steel plate that is used to transmit loads from the superstructure to the substructure. 
 
Bearing Pressure The bearing load divided by the area to which it is applied. 
 
Bearing Pad  A prepared horizontal surface at or near the top of a substructure unit upon which the 

bearings are placed. 
 
Bearing Stiffener A vertical web stiffener at the bearing location 
 
Bearing Stress  See BEARING PRESSURE. 
 
Bearing-Type Connection - A riveted or bolted connection in which movement is restricted primarily by the bolt 

shank. 
 
Bedding   The soil or backfill material used to support pipe culverts. 
 
Bedrock  The undisturbed hard rock layer below the surface of the soil. 
 
Benchmark  An established reference point used to document dimensions, elevations and movement. 
 
Bending Moment The internal force within a beam which causes a bending effect. 
 
Bent   A substructure unit made up of two or more column or column-like members connected at 

their top-most ends by a cap, strut, or other member holding them in their correct positions. 
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Berm   The line which defines the location where the top surface of an approach embankment or 
causeway is intersected by the surface of the side slope. 

 
Beveled Washer  A wedge-shaped washer used in connections involving members with sloped flange legs, e.g. 

channels and S-beams. 
 
Binder Course  A layer between the wearing surface and base course made of a bituminous material and 

aggregate. 
 
BITM 90  The Bridge Inspector's Training Manual/90 issued by FHWA, dated July 1991, as revised.  

Replaced the previously issued BITM 70. 
 
Bitumen  A black sticky mixture of hydrocarbons obtained from natural deposits or from distilling 

petroleum. 
 
Bituminous Concrete See ASPHALT. 
 
Blanket   A stream bed protection against scour placed adjacent to abutments and piers. 
 
BMS   Bridge Management System, a system designed to optimize the use of available resources for 

the inspection, maintenance, rehabilitation and replacement of bridges. 
 
Bolster   A block-like member used to support a bearing on the top of a pier cap or abutment bridge 

seat; see PEDESTAL. 
 
Bolt   A mechanical fastener with machine threads at one end to receive a nut, and usually a 

hexagonal head at the other end. 
 
Bond   In reinforced concrete, the grip of the concrete on the reinforcing bars, thereby preventing 

slippage of the bars. 
 
Bond Stress  A term commonly applied in reinforced concrete construction to the stress developed by the 

force tending to produce movement or slippage at the interface between the concrete and the 
reinforcement bars. 

 
Boring   The act of drilling a hole into the ground to remove soil samples for laboratory testing.  A 

soil sample removed from the ground for laboratory testing. 
 
Bottom Chord  The bottom horizontal member of a truss. 
 
Bowstring Truss  A general term applied to a truss of any type having a polygonal arrangement of its top chord 

members conforming to or nearly conforming to the arrangement required for a parabolic 
truss. 

 
Box Beam  A hollow structural beam with a square, rectangular, or trapezoidal cross-section.  Also 

called Box Girder. 
 
Box Culvert  A culvert of rectangular or square cross-section. 
 
Bleeding  A phenomenon whose external manifestation is the appearance of water on the surface after 

concrete has been placed and compacted but before it has set.  Also, crushed rust particles 
exuding from adjacent meshing parts. 

 



Printed:  June 19, 2005 

 
 

 
 Glossary - 6 

Bracing   A system of secondary members that maintain the geometric configuration of primary 
members. 

 
Bracket   A projecting support fixed upon two intersecting members to strengthen and provide rigidity 

to the connection. 
 
Breastwall  The portion of an abutment between the wings and beneath the bridge seat; the breast wall 

supports the superstructure loads, and retains the approach fill; see STEM. 
 
Bridge   A structure, including supports, erected over a depression or an obstruction, such as water, 

highway, or railway, and having a track or passageway for carrying traffic or other moving 
loads, over an opening of greater than or equal to 20 ft. (6.08m). 

 
Bridge Deficiency A defect in a bridge component or member that makes the bridge less capable or less 

desirable for use. 
 
Bridge Pad  The raised, leveled area upon which the pedestal, masonry plate or other corresponding 

element of the superstructure takes bearing by contact; also called bridge seat or bearing area. 
 
Bridge Roadway Width The most restrictive minimum distance between curbs or rails. 
 
Bridge Seat  The top surface of an abutment or pier upon which the superstructure span is placed and 

supported; for an abutment it is the surface forming the support for the superstructure and 
from which the backwall rises; for a pier it is the entire top surface. 

 
Bridge Site  The selected position or location of a bridge and its surrounding area. 
 
Bridging  A carpentry term applied to the cross-bracing fastened between timber beams to increase the 

rigidity of the floor construction, distribute more uniformly the live load and minimize the 
effects of impact and vibration. 

 
Brittle Fracture  A sudden failure of a steel element prior to plastic deformation typically occurring at a sharp 

change of section properties. 
 
Brush Curb  A narrow curb, 9 inches or less in width, which prevents a vehicle from brushing against the 

railing or parapet. 
 
Buckle   To fail by an inelastic change in alignment as a result of compression. 
 
Buckling  Deflection in an axially loaded member under compression. 
 
Built-Up Member A column or beam composed of plates and angles or other structural shapes united by 

bolting, riveting or welding. 
 
Bulb T-Girder  A T-girder with a bulb shape at the bottom of the girder cross-section. 
 
Bulkhead  A retaining wall-like structure commonly composed of driven piles supporting a wall of a 

barrier of widen timbers or reinforced concrete members. 
 
Buoyancy  Upward pressure exerted by the fluid in which an object is immersed. 
 
Butt Joint  The joint between two pieces of metal in the same plane, which have been bolted or welded 

together. 
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Buttress   A bracket-like wall, of full or partial height, projecting from another wall.  The buttress 
strengthens and stiffens the wall against overturning forces.  All parts of a buttress act in 
compression. 

 
Buttressed Wall  A retaining wall designed with projecting buttresses to provide strength and stability. 
 
Butt Weld  A weld joining two pieces of metal that are in the same plane. 
 
Cable   A tension member comprised of numerous individual steel wires twisted and wrapped in such 

a fashion to form a rope of steel; see SUSPENSION BRIDGE. 
 
Cable Band  A steel casting with clamp bolts which fixes a floor system suspender cable to the main cable 

of a suspension bridge. 
 
Cable-Stayed Bridge A bridge in which the superstructure is directly supported by cables, or stays, passing over or 

attached to towers located at the main piers. 
 
Caddis Flies  A winged insect closely related to the moth and butterfly whose aquatic larvae seek shelter 

by digging small shallow holes into underwater timber elements. 
 
Caisson   A rectangular or cylindrical chamber for keeping water or soft ground from flowing into an 

excavation. 
 
Camber   The slightly arched form or convex curvature provided in beams to compensate for dead load 

deflection.  In general, a structure built with perfectly straight lines appears to sag slightly. 
 
Cantilever  A structural member which has a free end projecting beyond its supporting wall or column; 

length of span overhanging the support. 
 
Cantilever Abutment An abutment that resists the lateral thrust of earth pressure through the opposing cantilever 

action of a vertical stem and horizontal footing. 
 
Cantilever Bridge A general term applying to a bridge having a superstructure utilizing cantilever design. 
 
Cantilever Span  A superstructure span composed of two cantilever arms, or of a suspended span supported by 

one or two cantilever arms. 
 
Cap The topmost piece of a pier or a pile bent serving to distribute the loads upon the columns or 

piles and to hold them in their proper relative positions; see PIER CAP, PILE CAP. 
 
Cap Beam  The top beam in a bent which ties together the supporting columns or piles. 
 
Capstone  The topmost stone of a masonry pillar, column or other structure requiring the use of a single 

capping element. 
 
Carbon Steel  Steel owing its properties principally to its carbon content; ordinary, unalloyed steel. 
 
Carpenter Ants  Large black ants that hollow out the interior of timber members to make nests. 
 
Cast Iron  Relatively pure iron, smelted from iron ore, containing 1.8 to 4.5% free carbon and cast to 

shape. 
 
Cast-in-Place  The act of placing and curing concrete within formwork to construct a concrete element in its 

final position. 
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Catch Basin  A receptacle, commonly box shaped and fitted with a grilled inlet and a pipe outlet drain, 

designed to collect the rain water and floating debris from the roadway surface and retain the 
solid material to that it may be periodically removed. 

 
Catchment Area  See DRAINAGE AREA. 
 
Catenary  The curve obtained by suspending a uniform rope or cable between two points; as in the main 

cables of a suspension bridge.  An overhead electric wire used to provide power for electric 
railroad traction. 

 
Cathode  The negatively charged pole of a corrosion cell that accepts electrons and does not corrode. 
 
Cathodic Protection A means of preventing metal from corroding.  This is done by making the metal a cathode 

through the use of impressed direct current and by attaching a sacrificial anode. 
 
Catwalk  An elevated, narrow walkway providing access to some part of a structure. 
 
Causeway  An elevated roadway used to cross long expanses of water, swamps, or wetlands. 
 
Cellular Abutment An abutment in which the space between wingwalls, breast wall, approach slab, and footings 

is hollow.  Also known as a vaulted abutment. 
 
Cement   A powder that hardens when mixed with water; an ingredient used in concrete. 
 
Cement Mortar  A mixture of four parts sand to one part cement with enough water to make it plastic 
 
Cement Paste  The plastic combination of cement and water that supplies the cementing action in concrete. 
 
Center of Gravity The point at which the entire mass of a body acts.  The balancing point of an object. 
 
Centroid  The point about which the static moment of all the elements of area is equal to zero. 
 
Chain Drag  A series of short medium weight chains attached to a T-shaped handle.  Used as a 

preliminary technique for inspecting a concrete deck for delaminations. 
 
Chamfer  A notched or angled edge or corner typically formed in concrete at a 45 degree angle. 
 
Channel  A waterway connecting two bodies of water or containing moving water. 
 
Channel  A rolled steel member having a C-shaped cross section. 
 
Channel Profile  A cross-section of a channel along its centerline. 
 
Channel Protection Devices that redirect or absorb the energy of the water flow and prevent erosion and scour.  

Channel protection devices include rip-rap, gabions, spurs, and spur dikes. 
 
Charpy V-Notch Test A test that evaluates the resistance to fracture in the presence of a notch. 
 
Check   A partial depth crack in wood occurring parallel with the grain and through the rings of 

annual growth. 
 
Cheekwall  A return of the abutment backwall at its ends to enclose the bridge seat on three of its sides. 
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Chipping Hammer A welder's tool for cleaning slag from steel after welding.  A hammer with a pointed tip. 
 
Chord   A generally horizontal member of a truss. 
 
Chloride  Component in deicing agents which can cause corrosion in concrete and steel bridge 

elements. 
 
Circular Arch  An arch in which the intrados surface has a constant radius. 
 
Clearance  The unobstructed vertical and horizontal space provided between two objects. 
 
Clear Headway  The vertical clearance beneath a bridge structure available for navigational use. 
 
Clear Span  The unobstructed space or distance between support elements of a bridge or bridge member. 
 
Clip Angle  See CONNENCTION ANGLE. 
 
Closed Position  The position of a movable bridge when it is open to allow passage of vehicular traffic and the 

channel is closed to navigational traffic. 
 
Closed Spandrel Arch A stone or reinforced concrete arch span having longitudinal walls above the fascia on each 

side of the arch.  These walls, called spandrel walls, serve to retain the fill between the arch 
and the roadway and/or to support the floor system of the structure. 

 
Coarse Aggregate Aggregate which stays on a sieve of 5mm square opening. 
 
Coating   A material that provides a continuous film over a surface.  A film formed by the material. 
 
Coefficient of Thermal Expansion - The unit strain produced in a material by a change of one degree in temperature. 
 
Cofferdam  A temporary dam-like structure constructed around an excavation to exclude water; see 

SHEET PILE COFFERDAM 
 
Cold Chisel  A chisel used for cold-cutting soft metals when struck with a hammer. 
 
Cold Joint  Joint between old or hardened concrete and new concrete. 
 
Column   A general term applying to a vertical member resisting compressive stresses and having, in 

general, a considerable length in comparison with its transverse dimensions. 
 
Column Bent  A bent shaped pier, using columns integrated with a cap beam. 
 
Component  A general term reserved to define a bridge deck, superstructure or substructure; 

subcomponents e.g. floor beams are considered elements. 
 
Composite Action The contribution of a concrete deck to the moment resisting capacity of the superstructure 

beams. 
 
Composite Construction A method of construction where by a concrete deck is mechanically attached to a 

superstructure system by shear connectors. 
 
Compression  A type of stress involving pressing together, tends to shorten a member; opposite of tension. 
 
Compression Failure Buckling, crushing, or collapse caused by compression stress. 
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Compression Flange The part of a beam which is compressed; due to a bending moment. 
 
Compression Seal Joint A joint assembly typically consisting of an extruded neoprene elastic seal squeezed into a 

joint opening. 
 
Concentrated Load A force applied over a small contact area; also known as a point load 
 
Concrete  A mixture of aggregate, water, and a binder, usually portland cement, which hardens to a 

stone-like mass. 
 
Concrete Beam  A structural member of reinforced concrete. 
 
Concrete Pile  A pile constructed of reinforced concrete, either precast and driven into the ground or cast-in-

place in a hole bored into the ground. 
 
Condition Evaluation Establishes the physical and functional condition of the bridge components including the 

extent of deterioration and other defects. 
 
Condition Rating A judgement of a bridge component condition in comparison to its original as-built 

condition, used to provide an overall characterization of the general condition of the 
component being rated. 

 
Conductor  A metal that is suitable for carrying electric current. 
 
Connection Angle A piece of steel angle serving to connect two elements of a member or two members of a 

structure; also known as clip angle. 
 
ConnDOT  Connecticut Department of Transportation. 
 
Connection Plate A steel plate which connects two elements. 
 
Consolidation  The time dependent change in volume of a soil mass under compressive load caused by water 

slowly escaping from the pores or voids of the soil. 
 
Construction Joint A pair of adjacent surfaces in reinforced concrete where concrete was intentionally stopped 

and continued later. 
 
Contaminant  A salt or other element not normally present in the atmosphere which may react with steel to 

produce corrosion. 
 
Continuous Beam A general term applied to a beam that spans uninterrupted over one or more intermediate 

supports. 
 
Continuous Bridge  A bridge designed to extend without joints over one or more intermediate supports. 
 
Continuous Footing A footing beneath a wall. 
 
Continuous Spans Spans designed to extend without joints over one or more intermediate supports. 
 
Continuous Truss A truss having its chord and web members arranged to continue uninterrupted over one or 

more intermediate points of support. 
 
Continuous Weld A weld extending throughout the entire length of a connection. 
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Contraction  The action of drawing together. 
 
Cope   The cutout flange and web area at the end of a beam. 
 
Coping   A course of stone laid with a projection beyond the general surface of the masonry below it, 

and forming the topmost portion of a wall.  A course of stone capping the curved or V shaped 
extremity of a pier, providing a transition to the pier head proper, when so used it is 
commonly termed the “starling coping,” “nose coping,” the “cutwater coping” or the “pier 
extension coping”. 

 
Corbel   A projection from the surface of a wall, column or other portion of a structure to serve as a 

support for another member. 
 
Core   A cylindrical sample of concrete or stone removed for laboratory testing.  To drill a hole with 

an open center bit that produces a plug or a "core". 
 
Corrosion  The general disintegration of surface metal through oxidation (rust). 
 
Corrugated  A material (usually metal) with alternating ridges and valleys used for elements such as stay-

in-place forms. 
 
Corrugated Steel Flooring - Steel flooring, normally filled with bituminous concrete, that is the structural deck that 

carries the traffic loads on the bridge.  Also known as deck pan. 
 
Cosmetic Repairs An aesthetic repair.  A repair that is not required to address a structural or safety related 

deficiency. 
 
Counter   A truss web member which functions only when the span is partially loaded; the dead load of 

the truss does not stress the counter; see WEB MEMBER. 
 
Counterfort  A bracket-like wall projecting from a retaining wall on the side of the retained material to 

stabilize it against overturning.  A counterfort, as opposed, to a buttress, acts entirely in 
tension. 

 
Counterforted Abutment - An abutment which develops resistance to bending moment in the stem by use of 

counterforts.  This permits the breast wall to be designed as a horizontal beam or slab 
spanning between counterforts, rather than as a vertical cantilever slab 

 
Counterforted Wall A retaining wall designed with projecting counterforts to provide strength and stability. 
 
Counterweight A weight which is used to balance the weight of a movable member.  In bridge applications 

counterweights are used to balance a leaf or span so that it rotates or lifts with minimum 
resistance. 

 
Couple   Two forces that are equal in magnitude, opposite in direction, and parallel with respect to one 

another. 
 
Coupon   A portion of steel (or other material) taken from a bridge component to be used for laboratory 

testing. 
 
Course   A layer of bricks or stone bedded in mortar. 
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Cover   In reinforced concrete, the clear thickness of concrete between a reinforcing bar and the 
surface of the concrete; the depth of backfill over the top of a pipe. 

 
Covered Bridge  A bridge, generally of timber construction, having its roadway protected by a roof and 

enclosing sides. 
 
Cover Plate  A plate used in conjunction with flange angles or other structural shapes to provide additional 

flange section in a beam, column, or similar member. 
 
Crack   A break without complete separation of parts; a fissure. 
 
Crack Arresting Detail A hole drilled at the tip of a crack to stop further crack propagation.  
 
Crack Initiation  The beginning of a crack usually at some submicroscopic defect. 
 
Crack Propagation The growth of a crack due to energy supplied by repeated stress cycles. 
 
Cracking (Reflection) Visible cracks in an overlay indicating cracks in the concrete underneath. 
 
Crazing   Hairline, discontinuous surface cracking that appears in hardened concrete. 
 
Creep   An inelastic deformation that increases with time while the stress is constant. 
 
Creosote  An oily liquid obtained by the distillation of wood tar and used as a wood preservative. 
 
Crest   Used to describe a vertical curve formed by an upward tangent followed by a downward 

tangent. 
 
Crib   A structure consisting of a foundation grillage combined with a superimposed framework 

providing compartments or coffers which are filled with gravel, concrete or other material to 
serve as a bridge abutment or pier. 

 
Cribbing  A construction consisting of wooden, metal or reinforced concrete units so assembled as to 

form an open, cellular-like structure for supporting a superimposed load or for resisting 
horizontal or overturning forces acting against it. 

 
Critical Deficiencies Deficiencies that, if left unattended, will create a hazard to the traveling public or severely 

limit the capacity of the bridge. 
 
Critical Section  The weakest section of a member. 
 
Cross Section  The shape of an object cut transversely to its length. 
 
Cross Bracing  Transverse bracing between two main longitudinal members; see DIAPHRAGM, 

BRACING. 
 
Cross Frame  Members placed in an “X” configuration to act as diaphragms. 
 
Cross Girder  Girders supported by bearings which supply transverse support for longitudinal beams or 

girders. 
 
Cross-Sectional Area The area of a cross-section. 
 
Crown   The highest point of a pipe, arch, cross-sloped roadway or vertical curve. 
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Crown of Roadway The vertical dimension describing the total amount the surface is convexed or raised from 

gutter to centerline; this is sometimes termed the cross fall of roadway. 
 
Culvert   A drainage structure beneath an embankment. 
 
Curb   A short barrier paralleling the side limit of the roadway to guide the movement of vehicle 

wheels and safeguard constructions and pedestrian traffic existing outside the roadway limit 
from collision with vehicles and their loads. 

 
Curb Inlet  See SCUPPER. 
 
Curtain Wall  A term commonly applied to a thin wall between main supports not designed to withstand 

superimposed loads either vertically of transversely. 
 
Curvature  The degree of curving of a line or surface. 
 
Cut   A term used to define a region of excavation, as in cut and fill. 
 
Cut-off Wall  A short vertical projection of a concrete culvert floor, intended to prevent erosion of the 

culvert bedding material at the inlet and outlet. 
 
Cutwater   A sharp-edged structure built around a bridge pier to protect it from the flow of water and 

debris in the water. 
 
Damage Inspection  An inspection conducted immediately following any incident that may have an effect on the 

structural integrity of a bridge. 
 
Dead Load  A static load due to the weight of the structure itself. 
 
Dead Man  A large, heavy object attached to a structure and buried to act as an anchor. 
 
Debris   Any material including floating wood trash, suspended sediment, or bed load, moved by a 

flowing stream. 
 
Deck   That portion of a bridge, which provides direct support for vehicular and pedestrian traffic. 
 
Deck Bridge  A bridge in which the supporting members are all beneath the roadway. 
 
Decking   A term specifically applied to bridges having wooden floors and used to designate the 

flooring only; it does not include the members serving to support the flooring. 
 
Deck Joint  A joint between the deck sections, or between the deck and the abutment or approach 

roadway that allows for some rotation and/or translation. 
 
Deck Pans  See CORRUGATED STEEL FLOORING. 
 
Deficiency  See BRIDGE DEFICIENCY. 
 
Deflection  Elastic movement of a structural member under a load. 
 
Deformation  Distortion of a loaded structural member; includes plastic, non-recoverable movement. 
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Deformed Bars  Concrete reinforcement consisting of steel bars with projections or indentations to increase 
the mechanical bond between the steel and concrete. 

 
Degradation  Progressive lowering of the stream bed by erosion. 
 
Delamination  Subsurface separation of concrete into layers. 
 
Design Load  The force for which a structure is designed; the worst possible combination of loads. 
 
Deterioration  Decline in quality over a period of time due to chemical or physical action of the 

environment. 
 
DHV   Design Hourly Volume. 
 
Diagonal  A sloping structural member of a truss or bracing system. 
 
Diagonal Stay  A cable support in a suspension bridge extending diagonally from the tower to the roadway 

system to add stiffness to the structure and diminish the deflection of the deck under live 
load. 

 
Diagonal Tension The principal tensile force due to horizontal and vertical shear in a beam. 
 
Diaphragm  A member placed within a member or superstructure system to distribute stresses and 

improve strength and rigidity; see BRACING. 
 
Diaphragm Wall A transverse wall built across an arch to tie together and reinforce the spandrel walls.  May also 

provide support for the floor system.  Also known as a cross wall. 
 
Differential Settlement Uneven settlement of individual or independent elements of a substructure. 
 
Dike   An earthen embankment constructed to retain floodwater.  When used in conjunction with a 

bridge, it prevents stream erosion and localized scour, and/or directs the stream current such 
that debris does not accumulate.  Also known as dyke; see SPUR DIKE. 

 
Discharge  The volume of fluid per unit of time flowing along a pipe or channel. 
 
Displacement Induced Stress - Stresses caused by differential deflection of adjacent members. 
 
Distributed Load A load uniformly applied along the length of an element or component of a bridge. 
 
Ditch   A trough-like excavation made to collect water. 
 
Diver   A specially trained individual who inspects the underwater portion of a bridge substructure 

and the surrounding channel. 
 
Dolphin   A group of piles driven close together and placed to protect portions of a bridge exposed to 

marine traffic. 
 
Double Movable Bridge A bridge in which the clear span for navigation is produced by joining the arms of two 

adjacent swing spans or the leaves of two adjacent bascule spans at or near the center of the 
navigable channel.  See MOVABLE BRIDGE. 

 
Dowel   A short length of bar embedded in two parts of a structure to hold the parts in place and to 

transfer stress. 
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Drainage  A system designed to remove water from a structure. 
 
Drainage Area  An area in which surface run-off collects and from which it is carried by a drainage system; 

also known as catchment area. 
 
Drape   Placement of prestressing/post-tensioning strands such that they are in the bottom flange in 

the high moment region, typically midspan, and rise to the upper half of the member at the 
ends. 

 
Drawbridge  A general term applied to a bridge over a navigable body of water having a movable 

superstructure span of any type permitting the channel to be freed of its obstruction to 
navigation. 

 
Drift Bolt  A short length of metal bar use to connect and hold in position wooden members placed in 

contact.  Similar to a dowel. 
 
Drip Notch  A recess cast on the underside of a parapet that prevents water from following the concrete 

onto the supporting beams and causing deterioration of the members. 
 
Drop Hammer  A large, heavy block acting as hammer in a pile driver. 
 
Drop Inlet  A type of inlet structure that conveys the water from a higher elevation to a lower outlet 

elevation smoothly without a free fall at the discharge. 
 
Drop Line  A line extended from the bridge deck to a water crossing underneath used to generate 

channel cross sections. 
 
Dry Laid Masonry Masonry constructed without mortar between the stones. 
 
Duct   The void in a prestressed concrete member in which the prestressing tendon is placed. 
 
Ductile   Capable of being molded or shaped without breaking; plastic. 
 
Ductile Fracture  A fracture characterized by plastic deformation. 
 
Ductility  The ability to withstand nonelastic deformation without rupture. 
 
Dumbbell Pier  A pier consisting of two cylindrical or rectangular shaped columns joined by a web 

constructed integral with them. 
 
Durability   The ability of a material to resist weathering action. 
 
E   The modulus of elasticity of a material.  The stiffness of a material. 
 
Effective Width  In composite construction, the width of a concrete slab which functions as the top flange of a 

composite T-shape section. 
 
Efflorescence  A white deposit on concrete or brick caused by crystallization of soluble salts brought to the 

surface by moisture in the masonry or concrete. 
 
Elastic   Capable of sustaining deformation without permanent loss of shape. 
 



Printed:  June 19, 2005 

 
 

 
 Glossary - 16 

Elastic deformation Nonpermanent deformation.  When the stress is removed, the material returns to its original 
shape. 

 
Elasticity  The property whereby a material changes its shape under the action of loads but recovers its 

original shape when the loads are removed. 
 
Elastomer  A natural or synthetic rubber-like material. 
 
Elastomeric Pad  A pad made of a synthetic rubber that compresses under loads and is used in bearings. 
 
Electrode  A material which, when combined with the base metal, helps form the weld between two 

pieces of metal. 
 
Electrolyte  A medium of air, soil, or liquid carrying ionic current between two metal surfaces, the anode 

and the cathode. 
 
Electrolytic Cell  A device for producing electrolysis consisting of the electrolyte and electrodes. 
 
Electrolytic Corrosion Corrosion of a metal associated with the flow of electric current in an electrolyte. 
 
Elevation  A vertical distance from a fixed reference (datum).  Also used to denote a view along the 

length of a member or structure. 
 
Elliptic Arch  An arch in which the intrados surface is a full half of the surface of an elliptical cylinder. 
 
Elongation  The elastic or plastic extension of a member. 
 
Embankment  A bank of earth constructed above the natural ground surface to carry a road or to prevent 

water from passing beyond desirable limits; also known as bank. 
 
End Block  On a prestressed concrete beam, the increase in beam web width at the end to provide 

adequate anchorage bearing for the post tensioning steel and to resist high cracking stresses. 
 
End Post  The end compression member of a truss, either vertical or inclined in position and extending 

from top chord to bottom chord. 
 
End Section  A concrete or steel appurtenance attached to the end of a culvert for the purpose of hydraulic 

efficiency and anchorage. 
 
End Span  A span adjacent to an abutment. 
 
Epoxy   A synthetic resin which cures or hardens by chemical reaction between components which 

are mixed together shortly before use. 
 
Epoxy Coating  A protective coating that inhibits corrosion. 
 
Epoxy Concrete  A mixture of aggregates with an epoxy polymer as the sole binder. 
 
Equilibrium  In statics, the condition in which the forces acting upon a body are such that no external 

effect (or movement) is produced. 
 
Equivalent Uniform Load -A load having a constant intensity per unit of its length producing an effect equal to that of 

a live load consisting of vehicle axle or wheel concentrations spaced at varying distances. 
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Erosion   Wearing away of soil by flowing water 
 
Expansion   An increase in size or volume. 
 
Expansion Bearing A bearing designed to permit the longitudinal movements resulting from temperature changes 

and superimposed loads without transmitting a horizontal force to the substructure; see 
BEARING. 

 
Expansion Dam  The part of an expansion joint serving as an end form for the placing of concrete at a joint; 

also applied to the expansion joint device itself. 
 
Expansion Joint  A joint designed to provide means for expansion and contraction movements produced by 

temperature changes, loadings or other forces. 
 
Expansion Rocker A bearing device at the expansion end of a beam or truss that allows the longitudinal 

movements resulting from temperature changes and superimposed loads through a rocking 
motion. 

 
Expansion Roller A cylinder so mounted that by revolution it facilitates expansion, contraction or other 

movements resulting from temperature changes, loadings or other forces. 
 
Expansion Shoe  An expansion bearing member, or assembly, designed to provide means for expansion and 

contraction; also known as an expansion pedestal.  In general, the term “shoe” is applied to 
an assemblage of structural plates permitting movement by sliding, while the term “pedestal” 
is used to describe assemblages of castings, or built-up members, providing for movement 
either by sliding or by rolling. 

 
Expansion Support A support designed to accommodate both rotation and longitudinal translation. 
 
Exterior Girder  An outermost girder supporting the bridge floor.  The fascia beam. 
 
Extrados  The curve defining the exterior surface of an arch, also known as the back. 
 
Eyebar   A member consisting of a rectangular bar with enlarged forged ends having holes through 

them for engaging connecting pins. 
 
Facial   Referring to the surface of an element. 
 
Factor of Safety  A factor applied to the failure stress assumed to exist in a structure to provide a conservative 

margin in the strength of a structure compensating for irregularities existing in structural 
materials and workmanship, uncertainties involved in mathematical analysis and stress 
distribution, service deterioration and other unevaluated conditions. 

 
Failure   A condition at which a structure reaches a limit state such as cracking or deflection; usually 

does not involve fracture since failing structures are deemed unsafe, therefore unusable, 
before they collapse. 

 
Falsework  A temporary wooden or metal framework built to support the weight of a structure during the 

period of its construction and until it becomes self-supporting. 
 
Fascia   The longitudinal exterior face of a structure. 
 
Fascia Girder  An exposed outermost girder of a span sometimes treated architecturally or otherwise to 

provide an attractive appearance. 
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Fatigue   The tendency of a member to fail at a lower stress when subjected to cyclical loading rather 

than when subjected to static loading. 
 
Fatigue Crack  Any crack caused by repeated cyclic loading. 
 
Fatigue Damage  Member damage (crack formation) due to cyclic loading. 
 
Fatigue Life  The anticipated length of service of a member prior to the development of cyclic induced 

cracking. 
 
Fatigue Resistance The ability of a structural component to withstand cyclical tension stress without onset of 

fatigue cracking. 
 
Fatigue Sensitive Details - Components and details susceptible to load induced fatigue.  AASHTO detail categories are 

grouped according to their fatigue resistance, A being the best and E’ the worst. 
 
Fender   A structure that acts as a buffer to protect the portions of a bridge exposed to floating debris 

and marine traffic; sometimes called an ice guard in regions with ice flows. 
 
Fender Pier  A pier-like structure which performs the same service as a fender but is generally more 

substantially built; see GUARD PIER. 
 
FHWA   Federal Highway Administration, U.S. Department of Transportation. 
 
Field Coat  A coat of paint applied after the structure is assembled and its joints completely connected; 

quite commonly a part of the field erection procedures. 
 
Fill   Materials, usually earth, used to change the surface contour of an area, or to construct an 

embankment. 
 
Filler   A piece used primarily to fill a space beneath a batten, splice plate, gusset, connection angle, 

stiffener or other element; also known as a filler plate. 
 
Filler Metal  Metal prepared in wire, rod, electrode or other adaptable form to be fused with the structure 

metal in the formation of a weld. 
 
Filler Plate  See FILLER. 
 
Fillet   A curved portion forming a junction of two surfaces which would otherwise intersect at an 

angle. 
 
Fillet Weld  A structural weld with the general shape of an isosceles right triangle.  The size of the weld is 

given by the length of the leg.  Fillet welds are generally used to join two surfaces 
approximately at right angles to each other.   

 
Fine Aggregate  Sand or grit for concrete which passes a sieve mesh of 5 mm square. 
 
Finger Joints  An expansion joint in which the opening is spanned by meshing steel fingers or teeth. 
 
Fish Belly  A term applied to a girder or a truss having its bottom flange or its bottom chord constructed 

either haunched or bow-shaped with the convexity downward; see LENTICULAR TRUSS. 
 
Fixed Beam  A beam that is restrained from expanding or contracting at both ends. 
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Fixed Bearing  A bearing which does not allow any longitudinal movement; see BEARING. 
 
Fixed Bridge  A non-movable bridge.  
 
Fixed End  The end of a member or span where expansion and contraction are restrained. 
 
Fixed-Ended Arch See VOUSSOIR ARCH. 
 
Fixed Span  A non-movable span. 
 
Fixed Support  A support designed to accommodate rotation only. 
 
Flange   The horizontal parts of a rolled I-shaped beam or of a built-up girder extending transversely 

across the top and bottom of the web. 
 
Flange Angle  An angle used to form a flange element of a built-up girder, column, strut or similar member. 
 
Flexural Rigidity The ability of a beam to resist bending. 
 
Floating Bridge  See PONTOON BRIDGE. 
 
Floating Foundation Used to describe a soil supported raft or mat foundation with low bearing pressure. 
 
Flood Frequency The average time interval in years in which a flow of a given magnitude will recur. 
 
Flood Plain  Area adjacent to a stream or river subject to flooding. 
 
Floor   See DECK. 
 
Floor System  The complete framework of members supporting the bridge deck and the traffic loading. 
 
Floorbeam  A horizontal member located transversely to the general bridge alignment. 
 
Flow Capacity  Maximum flow rate that a channel, conduit, or culvert structure is hydraulically capable of 

carrying. 
 
Flux   A material which protects the weld from oxidation during the fusion process. 
 
Footbridge  A bridge designed and constructed to provide for pedestrian traffic only; also known as a 

pedestrian bridge. 
 
Footing   The enlarged, lower portion of a substructure, which distributes the structure load either to 

the earth or to supporting piles; the most common footing is the concrete slab; footer is a 
local term for footing. 

 
Foot Wall  See TOE WALL. 
 
Force   An influence that tends to accelerate a body or to change its movement. 
 
Forms   The constructions that hold concrete in place while it is hardening; also known as form work, 

shuttering.  See LAGGING, STAY-IN-PLACE-FORMS. 
 
Form Work  See FORMS. 
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Foundation  The supporting material upon which the substructure portion of a bridge is placed. 
 
Foundation Excavation The excavation made to accommodate a footing for a structure; also known as foundation pit. 
 
Foundation Failure Failure of a foundation by differential settlement or by shear failure of the soil. 
 
Foundation Grillage A construction consisting of steel, timber, or concrete members placed in layers; each layer is 

normal to those above and below it and the members within a layer are generally parallel, 
producing a crib or grid-like effect.  Usually placed under very heavy loads. 

 
Foundation Pile  See PILE. 
 
Foundation Pit  See FOUNDATION EXCAVATION. 
 
Foundation Seal  A mass of concrete placed underwater within a cofferdam to form the base portion of a 

structure, or to close or seal the cofferdam against incoming water; see TREMIE. 
 
Fracture Critical Member - A member in tension, or with a tension element, whose failure would probably cause a 

portion of or the entire bridge to collapse. 
 
Frame   A structure having its parts or members so arranged and secured that the entire assemblage 

may not be distorted when supporting the loads, forces, and physical pressures considered in 
its design. 

 
Framing  The arrangement and manner of joining the component members of a bridge structure to 

insure a condition wherein each element and member may function in accord with the 
conditions governing its design. 

 
Framing Plan  A plan view of the bridge used to show the layout geometry, and properties of superstructure 

primary, and secondary members. 
 
Free End  The end of a member or span where expansion and contraction are not restrained. 
 
Fretting   Wear resulting from repetitive rubbing or abrasion. 
 
Friction Pile  A pile which provides support through friction resistance along the lateral surface of the pile. 
 
Friction Roller  A roller placed between members intended to facilitate change in their relative positions by 

reducing the frictional resistance to translation movement. 
 
Frost Action   Freeze-thaw cycles. 
 
Frost Heave  The upward movement of and force exerted by soil due to freezing of retained moisture. 
 
Frost Line  The depth to which soil may be frozen. 
 
Frozen Bearings  Movement has been prevented by corrosion, mechanical binding, intrusion of dirt or other 

interference to the point that the bearing does not operate properly or is held in a rigid 
condition. 

 
Fungi   Mold, rot or decay that feeds on wood. 
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G   The shear modulus of a material; the ratio of shear stress to shear strain during initial elastic 
behavior. 

 
Gabion   Rock filled wire baskets used to retain earth or provide erosion control. 
 
Galvanic Action  Electrical current between two unlike metals. 
 
Galvanize  To coat with zinc. 
 
Ganged Forms  Reusable forms that are prefabricated and assembled to make a complete unit. 
 
Gauge   The distance between parallel lines of rails, rivet holes, etc.  A measure of thickness of sheet 

metal, or wire; also known as a gage. 
 
Girder   A flexural member which is the main or primary support for the structure, and which usually 

receives loads from floor beams and stringers; any large beam, especially if built up. 
 
Girder Bridge  A bridge whose superstructure consists of two or more girders supporting a separate floor 

system as differentiated from a multi-beam bridge or a slab bridge. 
 
Girder Span  A span in which the major longitudinal supporting members are girders. 
 
Glued-Laminated Timber (Glulam) -  An engineered, stress-rated product of a timber laminating plant comprising 

assemblies of specially selected and prepared wood laminations securely bonded with 
adhesives. 

 
Grade   The fall or rise per unit horizontal length; see GRADIENT.  Also refers to the strength rating 

of various materials. 
 
Grade Crossing  A term applicable to an intersection of two highways, two railroads or one railroad and one 

highway at a common grade or elevation; now commonly accepted as meaning the last of 
these combinations. 

 
Grade Intersection The location where two roadway slopes meet in profile.  
 
Grade Separation Roadways crossing each other at different elevations; see OVERPASS, UNDERPASS. 
 
Gradient  The rate of inclination of roadway or stream bed surfaces from horizontal applying to a 

bridge and its approaches; it is commonly expressed as a percentage relation of horizontal to 
vertical dimensions. 

 
Grating   See GRID FLOORING. 
 
Gravity Abutment A heavy abutment which resists horizontal earth pressure through its own dead weight. 
 
Gravity Wall  A retaining wall which is prevented from overturning by its weight alone. 
 
Grid Flooring (Decks) A steel floor system comprising a lattice pattern that may or may not be filled with concrete. 
 
Grillage   A platform-like construction used to insure distribution of loads upon unconsolidated soil 

material; see FOUNDATION GRILLAGE. 
 
Groin   A wall built out from a riverbank to check scour. 
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Group Loading  A combination of loads (i.e. live load, wind load, earthquake load, shrinkage, etc.). 
 
Grout   A mortar having a sufficient water content to render it a free-flowing mass, used for filling 

(grouting) the joints in masonry, for fixing anchor bolts and for filling cored spaces where 
water may accumulate. 

 
Groove Weld  A structural weld made in a groove between the edges of two parts to be joined.  Groove 

welds generally are used to connect two plates lying in the same plane (butt joint), but they 
also are used for tee and corner joints.   

 
Guard Pier  A pier-like structure built to protect the swing span in its open position from collision with 

passing vessels or other waterborne materials; may be equipped with a rest pier upon which 
the swing span in its open position may be supported.  See FENDER PIER. 

 
Guardrail  See GUIDE RAIL. 
 
Guide Rail  A safety feature element intended to contain and safely redirect an errant vehicle. 
 
Gunite   Portland cement mortar which is blown onto a surface using compressed air.  Also known as 

Shotcrete. 
 
Gusset   A plate which connects the members of a structure and holds them in correct position at a 

joint; see SPLICE, STAY PLATE. 
 
Gutter   A paved drain commonly constructed in conjunction with the curbs of the roadway. 
 
Gutter Grating  A perforated or barred cover placed upon an inlet to a drain to prevent the entrance of debris. 
 
Guy   A cable member used to hold a structure in a desired position. 
 
Hairline Cracks  Very small cracks that form in the surface of concrete. 
 
Half-Cell Tests  An electric potential test used to determine if reinforcing steel is in a passive or active 

corrosion state. 
 
Half-Through Truss A bridge with the deck placed above the bottom chord such that lateral and sway bracing 

cannot be placed between the top chords.  Also called a Pony Truss. 
 
Hammerhead Pier A pier with a single cylindrical or rectangular shaft and a relatively long, transverse cap; also 

known as a tee pier. 
 
Hand Hole  Holes provided in box sections to permit access to the interior for maintenance and 

construction purposes. 
 
Hand Rail  Commonly applies only to sidewalk railing presenting a latticed, barred, balustered or other 

open web construction. 
 
Hands-On Access Arm's length; close enough to the member or component so that it can be touched with the 

hands. 
 
Hanger   A tension member serving to suspend an attached member. 
 
Haunched Girder A member whose cross-sectional depth varies from support to support. 
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H-Beam   A rolled steel member having an H-shaped cross section and commonly used for piling; also 
known as an H-pile. 

 
Haunch   An increase in the depth of a member, usually at points of support; the outside areas of a pipe 

between the spring line and the bottom of the pipe.  That portion of a concrete deck that is 
above the top of the supporting member and below the bottom of the structural deck 
thickness. 

 
HDPE   High-Density Polyethylene Pipe. 
 
Head   A measure of water pressure expressed in terms of an equivalent weight or pressure exerted 

by a column of water; the height of the equivalent column of water is the head. 
 
Headloss  The loss of energy between two points along the path of a flowing fluid due to fluid friction 

reported in feet of head. 
 
Headwall  A vertical or slightly inclined wall at the ends of a culvert to protect the embankment slopes 

from erosion and anchor the culvert. 
 
Headwater  The source or the upstream waters of a stream. 
 
Heat Treatment  Any of a number of various operations involving heating and cooling that are used to impart 

specific properties to metals; examples are tempering, quenching, annealing, etc. 
 
Heave   The upward movement of soil which can be caused by moisture, excavation, pile driving, etc. 
 
Heel   The rear face of a footing.  The end of a cantilever beam, such as a bascule girder, nearest to 

the point of support. 
 
Helical   Having the form of a spiral. 
 
High Strength Bolt Bolt and nut made of high strength steel, usually ASTM A325 or stronger. 
 
Hinge   A point in a structure at which a member is free to rotate. 
 
Hinged Joint  A joint constructed with a pin, cylinder segment, spherical segment or other device 

permitting movement by rotation. 
 
Hip Joint  The juncture of the inclined end post with the end top chord member of a truss; also known 

as the hip truss. 
 
Hip Vertical  The vertically placed tension member engaging the hip joint of a truss and supporting the 

first panel floor beam in a through truss span, or instead, only the bottom chord in a deck 
truss span. 

 
"H" Loading  A hypothetical design truck developed by AASHTO that comes in two types, H20-44 and 

H15-44. 
 
Honeycomb  An area in concrete with a lack of mortar to fill in the spaces between the coarse aggregate. 
 
Horizontal Alignment The mathematical description of a roadway’s centerline or baseline alignment in the 

horizontal plane. 
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Horizontal Cracks Cracks which are parallel to the longitudinal axis of the member and thus parallel to the 
primary stress. 

 
Horizontal Curve A curve in the plan location defining the alignment. 
 
Howe Truss  A truss of the parallel chord type with a web system composed of vertical (tension) rods at 

the panel points with an X pattern of diagonals. 
 
HPS   High Performance Steel, a weathering steel with superior weldability and toughness as 

compared to conventional steels of similar strength. 
 
"HS" Loading  A hypothetical design truck used as a model for the typical semitrailer truck which was 

developed by AASHTO that comes in two types, HS20-44 and HS15-44.   
 
Hybrid Girder  A girder with load-bearing plates of varying steel types (e.g., high-strength steel used for 

flanges and lower strength for webs). 
 
Hydraulic Capacity The amount of water that will pass through a structure without obstruction from the 

superstructure usually defined by the maximum design flood (i.e. 100 year) that will pass 
underneath. 

 
Hydraulics  The mechanics of fluids, primarily water. 
 
Hydrology  The science of water related to its properties and distribution in the atmosphere, on the land 

surface, and beneath the surface of the land. 
 
I-Beam   A structural member with a cross-sectional shape similar to the capitol letter “I”. 
 
Ice Guard  See FENDER. 
 
Impact   Amplification effect on live load due to dynamic and vibratory effects of a moving load. 
 
Impacted Rust  Rust forming between connected parts which as it expands tends to separate the connected 

parts. 
 
In-Depth Inspection Bridge safety inspection conducted every ten years on all qualifying structures defined by the 

Bridge Safety & Evaluation Section.  An in-depth inspection consists of a “hands-on” 
examination of all exposed parts of a bridge to assess and record the physical condition of the 
bridge, to ascertain that the bridge is functioning as shown on the original plans and to ensure 
that the bridge is adequate to safely carry the intended loads. 

 
Incomplete Fusion A weld flaw where the weld metal has not combined metallurgically with the base metal. 
 
Indeterminate Stress A stress induced by the use of a redundant member in a truss or an additional reaction in a 

beam rendering stress distributions unable to be determined by the principles of statics. 
 
Inelastic Compression Compression beyond the yield point. 
 
Inlet   An opening in the deck of a bridge leading to a drain.  The upstream entry of a culvert. 
 
Integral Deck Superstructure - A deck that is designed to share with the superstructure, the load carrying capabilities 

of the bridge and not merely to transfer loads to the superstructure. 
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Intermittent Weld A non-continuous weld commonly composed of a series of short welds separated by spaces 
of equal length. 

 
Intrados  The curve defining the interior surface of the arch; also known as the soffit. 
 
Inventory Item  Data contained in the structure file pertaining to bridge identification, structure type and 

material, age and service, geometric data, navigational data, classification, load rating and 
posting, proposed improvements, and inspections. 

 
Inventory Rating Load which can safely utilize the structure for an indefinite period. 
 
Invert    The bottom layer or lowest point of the internal surface of the transverse cross section of a 

pipe or culvert. 
 
Isotropic  An object having the same material properties in all directions, e.g., steel. 
 
Jack Arch  A deck support system comprised of a brick or concrete arch springing from the bottom 

flanges of adjacent steel beams. 
 
Jacket   A protective lining surrounding a pile. 
 
Jacking   The lifting of an element or group of elements using hydraulic or other types of jacks and, if 

needed, a temporary support system. 
 
Jersey Barrier  A concrete barrier named after the New Jersey Department of Transportation, which first 

developed it.  Also known as traffic barrier, median barrier, shape barrier, and concrete 
barrier. 

 
Joint   In stone masonry, the space between individual stones; in concrete, a division in continuity of 

the concrete; in a truss, point at which members of a truss frame are joined. 
 
Keeper Plate  A plate which is bolted or welded to a sole plate to prohibit a beam from being disconnected 

from the bearing. 
 
Key   A notched or raised protrusion of concrete located on one face of a construction joint which 

fits into a recess on the other face. 
 
Keystone  The symmetrically shaped, wedge-like stone located in a head ring course at the crown of the 

arch; the final stone placed, thereby closing the arch. 
 
King-Post  The post member in a “king-post” type truss; also known as king rod. 
 
King-Post Truss  Two triangular panels with a common center vertical; the simplest of triangular system 

trusses. 
 
Kip   A kilopound (1000 lb.); convenient unit for structural calculations. 
 
Knee Brace  A short member engaging at its ends two other members which are jointed to form a right 

angle or a near-right angle to strengthen and stiffen the connecting joint. 
 
Knee Wall  A return of the abutment backwall at its ends to enclose the bridge seat on three of its sides; 

also called a cheekwall. 
 
Knife Edge  A condition in which corrosion of a steel member has caused a thin, sharp edge. 
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Knuckle  An appliance forming a part of the anchorage of a suspension bridge main suspension member 

permitting movement of the anchorage chain. 
 
K-Truss   A truss having a web system wherein the diagonal members intersect the vertical members at 

or near the mid-height; the assembly in each panel forms a letter “K”. 
 
L-Abutment  A cantilever abutment with the stem flush with the toe of the footing forming an L in cross 

section. 
 
Laced Column  A column built up from several members with lacing. 
 
Lacing   Small flat plates used to connect individual sections of built up members; see LATTICE. 
 
Lagging   Forms used to produce curved surfaces; see FORMS. 
 
Laitance  The residue created when concrete is subject to bleeding.  Water rises in the channels within 

concrete, carrying with it very fine particles of cement, sand, and clay and depositing them in 
the form of a scum at the concrete surface. 

 
Lamellar Tearing A cracking phenomenon that starts underneath the surface of plates as a result of excessive  

strain.  The tear has a step like appearance consisting of a series of terraces parallel to the 
surface. 

 
Laminate  Two or more pieces of wood which are joined together, typically with adhesive or nails. 
 
Laminated Timber Small timber planks glued or nailed or otherwise fastened together to form a large member 
 
Lane Loading  A hypothetical design load used to simulate a train of trucks moving across a bridge. 
 
Lateral Bracing  The bracing assemblage engaging a member perpendicular to the plane of the member; 

intended to resist lateral movement and deformation; also provides resistance against raking 
of primary parallel elements in truss bridges and girder bridges; see BRACING. 

 
Latex Modified Concrete (LMC) - Concrete with a latex admixture that forms a continuous and coherent polymer film. 
 
Lattice   A crisscross assemblage of diagonal bars, channels or angles on a truss; also known as 

latticing, lacing. 
 
Lattice Truss  In general, a truss having its web members inclined but more commonly the term is applied 

to a truss having two or more web systems composed entirely of diagonal members at any 
interval and crossing each other without reference to vertical members. 

 
Lay   Pitch length of a wire helix.  Common term used for wire cables. 
 
Leaching  The action of removing substances from a material by passing water through it. 
 
Lead Line  A weighted chord incrementally marked, used to determine the depth of a body of water; also 

known as a sounding line. 
 
Leaf   The movable span of a bascule bridge. 
 
Lenticular Truss  A truss having parabolic top and bottom chords curved in opposite directions with their ends 

meeting at a common joint; also known as a fish belly truss. 
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Levee   An embankment built to prevent flooding of low-lying land. 
 
Leveling Course  A layer of asphalt or binder used to smooth together two sections of pavement. 
 
LFD   See Load Factor Design. 
 
Light-Weight Concrete No-fines concrete, aerated concrete, or concrete made of lightweight aggregate. 
 
Limit States Design A method of design based on the ability of a structure to fulfill its function.  This ability is 

defined by limit states defining safety and serviceability. 
 
Link   A hanger plate in a pin and hanger assembly. 
 
Live Load  A dynamic load such as vehicular traffic that is applied to a structure; also accompanied by 

vibration or movement affecting its intensity. 
 
Load   The weight carried by a structure. 
 
Load Factor Design A form of limit states design used by AASHTO as an alternative to Working Stress Design.  

Commonly abbreviated as LFD. 
 
Load Indicating Bolt A bolt whose head carries small projections on its underside which compress as the bolt is 

tightened, giving a direct indication of the bolt tension that has been achieved. 
 
Load Rating  An engineering exercise to determine the ability of a bridge to carry load.  The member with 

the minimum capacity controls the rating of the structure. 
 
Local Buckling   Localized buckling of one of a beam’s plate elements which can potentially lead to failure of 

the member. 
 
Locked-coil Strand An arrangement of wires resembling structural strands except that the wires in some layers 

are shaped to lock together when in place around the core. 
 
Longitudinal  Used to describe the axis of a bridge which proceeds from abutment to abutment. 
 
Longitudinal Bracing Bracing that runs lengthwise with a bridge and provides resistance against longitudinal 

movement and deformation of transverse members. 
 
Lower Chord  See BOTTOM CHORD. 
 
LRFD   Load and Resistance Factor Design, a form of limit states design used by AISC and 

AASHTO as an alternative to Working Stress or Load Factor Design. 
 
Luminaire  A lighting fixture. 
 
Main Beam  A beam which supports the span and bears directly on the substructure. 
 
Maintenance  The preservation and upkeep of a structure, component or system to its as installed, or 

subsequently rehabilitated condition. 
 
Maintenance and Protection of Traffic - The control of traffic through a work zone that ensures safety to both 

vehicles and construction personnel.  
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Mandrel  A thin steel shell used in the placement of cast-in-place concrete piles. 
 
Map Cracking  An interlocking pattern of fine cracks that form a network resembling the lines on a map. 
 
Marine Borers  Parasites that burrow small excavations into wood and destroy it in a saltwater environment. 
 
Masonry  That portion of a structure composed of stone, brick or concrete block placed in layers and in 

some cases cemented with mortar. 
 
Masonry Plate  A steel plate attached to the substructure to support a superstructure bearing and to distribute 

the load to the masonry beneath. 
 
Mattress  A mat-like protective covering composed of brush and poles compacted by wire and placed 

upon riverbeds and banks to prevent erosion and scour by stream flow. 
 
Meander  A twisting, winding action from side to side; characterizes the serpentine curvature of a 

narrow, slow flowing stream in a wide flood plain. 
 
Median   The area between opposing lanes of highway traffic; also known as median strip. 
 
Member  An individual angle, beam, plate, or built-up piece intended ultimately to become an integral 

part of an assembled frame or structure. 
 
Metal Corrosion  An electrical process involving an electrolyte (moisture), an anode (the metallic surface 

where oxidation occurs), a cathode (the metallic surface that accepts electrons and does not 
corrode), and a conductor (the metal piece itself). 

 
Midspan  A general reference point halfway between the supports of a beam or span. 
 
Military Loading A loading configuration used to simulate heavy military vehicles passing over a bridge.  Also 

known as Alternate Military Loading. 
 
Mill Scale  Black iron oxide on iron or steel which has been forged or hot worked. 
 
Minimum Vertical Clearance - Minimum vertical distance over the bridge roadway to any superstructure restriction. 
 
Modular Joint  A deck expansion joint, used to accommodate large movements, consisting of multiple strip 

or compression seals.   
 
Moisture Content The amount of water in a soil mass expressed as a percent by weight. 
 
Moment  The couple effect of forces about a given point; see BENDING MOMENT. 
 
Monolithic  Forming a single mass without joints. 
 
Mountable Curb  Curbs that are designed so that vehicles can cross them readily when required. 
 
Mortar   A paste of cement, sand, and water laid between bricks, stones or blocks. 
 
Movable Bridge  A bridge having one or more spans capable of being raised, turned, lifted, slid or otherwise 

moved from its normal service location to provide for the passage of navigation. 
 
Movable Span  A general term applied to a superstructure span designed to be raised, turned, lifted, slid or 

otherwise moved from its normal service location to provide for the passage of navigation. 
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Moving Load  Live load which is moving, for example, vehicular traffic. 
 
MUTCD  The Manual of Uniform Traffic Control Devices. 
 
Nail Laminated  A timber member created by nailing two or more pieces of lumber together. 
 
Navigation Lights Lighting attached or adjacent to a bridge that aids in the guidance of an approaching vessel 

from the open channel through the bridge opening and allows for controlled passage of 
vessels through a bridge site. 

 
NBIS   National Bridge Inspection Standards.  Federal regulations establishing requirements for 

inspection purposes, frequency of inspections, qualifications of personnel, inspection reports, 
and preparation and maintenance of bridge inventory records.  The NBIS apply to all 
structures defined as bridges located on or over all public roads.  

 
NCHRP   National Cooperative Highway Research Program.  A research agency of the federal 

government.  
 
Necking   The elongation and contraction in area which occurs when a ductile metal fails in tension. 
 
Negative Bending Bending of a member characterized by the downward curvature of the member ends. 
 
Negative Moment Bending moment in a member such that tension stresses are produced in the top portions of 

the member; typically occurs in continuous beams and spans over the intermediate supports. 
 
Neoprene  A popular elastomer material for seal-type expansion joints made of polychloroprene. 
 
Neutral Axis  The internal axis of a member in bending along which the strain is zero. 
 
NICET   National Institute for Certification in Engineering Technologies 
. 
Node   See PANEL POINT. 
 
Non-Destructive Testing (NDT) - A method of checking the structural quality of materials that does not damage them. 
 
Nonredundant  A structural condition where there is one element of support. 
 
Notch Effect  Stress concentrations caused by an abrupt discontinuity or change in section. 
 
Offset   A horizontal distance measured at right angles to a survey line to locate a point off the line. 
 
On Center  A description of a typical dimension between the centers of the objects being measured.  

Also center-to-center. 
 
Open Position  The location of the movable spans on a movable bridge to allow passage of marine traffic.  

Closed to vehicles and pedestrians. 
 
Open Spandrel Arch A bridge which has open spaces between the deck and the arch members allowing “open” 

visibility through the bridge. 
 
Open Spandrel Ribbed Arch - A structure in which two or more comparatively narrow arch rings, called ribs, function 

in the place of an arch barrel.  The ribs are rigidly secured in position by arch rib struts 
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located at intervals along the length of the arch.  The arch ribs carry a column type open 
spandrel construction which supports the floor system and its loads. 

 
Operator’s House The building containing the power plant and operating machinery and devices required for 

the operator’s (bridge tender’s) work in executing the complete cycle of opening and closing 
a movable bridge span. 

 
Operating Rating Maximum permissible load to which a structure may be subjected. 
 
Orthotropic  A description of the physical properties of a material that had pronounced differences in two 

or more directions at right angles to each other. 
 
Orthotropic Deck A steel deck which is stiffened both longitudinally and transversely using open or closed ribs 

and floor beams, respectively. 
 
OSHA   Occupational Safety and Health Administration, a division of the U.S. Department of Labor. 
 
Outlet   In hydraulics, the discharge end of drains, sewers, or culverts. 
 
Out-of-plane Distortion Distortion of a member in a plane other than that which the member was designed to resist. 
 
Overbridge Clearances The measurement taken to the above structure or all sign structures over the roadway, but  

not light standards, trees, or overhead wires. 
 
Overlay   See WEARING SURFACE. 
 
Overload  A weight greater than the structure is designed to carry. 
 
Overpass  The uppermost feature in a grade separated crossing. 
 
Overturning  Tipping over or rotational movement. 
 
Oxidation  The chemical breakdown of a substance due to reaction with oxygen. 
 
Pack   A steel plate inserted between two others to fill a gap and fit them tightly together; also 

known as packing. 
 
Pack Rust  See IMPACTED RUST. 
 
Paddleboard  Striped, paddle-shaped signs or boards placed on the roadside in front of a narrow bridge as a 

warning of reduced roadway width.  Also known as Object Markers. 
 
Panel Point  The point of intersection of primary web and chord members of a truss. 
 
Panel   The portion of a truss span between adjacent points of intersection of web and chord 

members.  The longitudinal space between adjacent transverse members. 
 
Parabolic Truss  A Polygonal truss having its top chord and end post vertices coincident with the arc of a 

parabola, its bottom chord straight and its web system either triangular or quadrangular; also 
known as a parabolic arched truss. 

 
Parallel-Wire Strand Individual wires arranged in a parallel configuration without the helical twist. 
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Parapet   A low wall along the outmost edge of the roadway of a bridge to protect vehicles and 
pedestrians. 

 
Pedestal   Concrete or built-up metal member constructed on top of a bridge seat for the purpose of 

providing a specific bearing seat elevation. 
 
Pedestal Pier  One or more piers built in block-like form that may be connected by an integrally built web 

between them.  When composed of a single, wide block-like form, it is called a wall or solid 
pier. 

 
Pedestrian Bridge See FOOTBRIDGE. 
 
Penetration  When applied to treated lumber, the depth to which the surface wood is permeated by the 

preservative treatment.  When applied to pile driving, the depth a pile tip is driven into the 
ground. 

 
Permeability  The ease with which a fluid can flow through a solid. 
  
Pier   A substructure unit that supports the spans of a multi-span superstructure at an intermediate 

location between its abutments. 
 
Pier Cap  The topmost portion of a pier which distributes uniformly over the pier the concentrated 

loads from the bridge. 
 
Pile   A shaft-like linear member which carries loads through weak layers of soil to those which are 

capable of supporting such loads. 
 
Pile Bent  A row of driven or placed piles with a pile cap to hold them in their correct positions; see 

BENT. 
 
Pile Cap  The uppermost portion of a pile which acts to secure the piles in position and provides a 

bridge seat to receive and distribute superstructure loads. 
 
Pile Foundation  A foundation reinforced by driving piles in sufficient number and to a depth adequate to 

develop the bearing resistance required to support the substructure load. 
 
Pile Pier  See PILE BENT. 
 
Piling   General term applied to groupings of piles in a construction; see PILE, SHEET PILES. 
 
Pin   A cylindrical bar used to connect. 
 
Pin-connected Truss A general term applied to a truss of any type having its chord and web members connected at 

the panel points by pins. 
 
Pinholes  Small discontinuities in a weld. 
 
Pin Joint  A joint in a truss or other frame in which the members are assembled upon a cylindrical pin. 
 
Pin Packing  An arrangement of truss members on a pin at a pinned joint. 
 
Pin Plate  A plate rigidly attached upon the end of a member to develop the desired bearing upon a pin 

or pin-like bearing, and secure additional strength and rigidity in the member. 
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Pintle   A relatively small steel pin engaging the rocker of an expansion bearing, in a sole plate and 
masonry plate, thereby preventing translation of the rocker ends. 

 
Piping   A process of subsurface erosion in which surface runoff flows along the outside of a culvert 

and with sufficient hydraulic gradient erodes and carries away soil around the culvert. 
 
Pitch   A grade or slope given to a surface, usually to provide for adequate drainage.  Also the 

distance between rows of shear studs or complete revolutions in a spiral shear connector. 
 
Pitting   Selective localized formation of rounded cavities in a metal surface due to corrosion. 
 
Plain Concrete  Concrete with no structural reinforcement except light steel to reduce shrinkage and 

temperature cracking. 
 
Plan   Drawing that represents the top view of a structure and structure site. 
 
Planimetry  Topographic information detailing the location and/or elevation of non-terrain related 

features (e.g., vegetation, fences, catch basins, etc.). 
 
Plastic Deformation A permanent deformation of a member due to loads that have been placed on a member for a 

given period of time. 
 
Plastic Flow  Deformation of metal beyond the elastic limit. 
 
Plate   A flat sheet of metal greater that 1/8 inch thick. 
 
Plate Girder  A large I-shaped beam composed of a solid web plate with flange plates attached to the web 

plate by flange angles or welds. 
 
PLC   Programmable Logic Controller, a control system with instrumentation to monitor critical 

operating parameters and telemetry that reports monitoring results periodically to a control 
maintenance management office. 

 
Plug Weld  A structural weld used to transmit shear in lap joints and to prevent buckling of lapped parts. 

 Plug welds are made by depositing weld metal in circular or slotted holes in one lapped part. 
 
Plumb Bob  A weight hanging on a cord used to provide a true vertical reference. 
 
Plumb Line  A true vertical reference line established using a plumb bob. 
 
Pneumatic Caisson A caisson in which the working chamber is kept full of compressed air at a pressure nearly 

equal to the water pressure outside it. 
 
Pointing  The compacting of the mortar in the outermost portion of a joint and the troweling of its exposed 

surface to secure water tightness or desired architectural effect. 
 
Poisson’s Ratio (ν)−  The ratio of transverse to longitudinal strain under load. 
 
Ponding   Water backed up in a channel or ditch as the result of a culvert of inadequate capacity. 
 
Pontoon Bridge  A bridge which floats on pontoons moored to the riverbed.  A portion may be removable to 

facilitate navigation. 
 
Pony Truss  A through truss having insufficient height to use a top chord system of lateral bracing. 
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Popout   Conical fragment broken out of a concrete surface. 
 
Porosity   Cavity-type discontinuities in a weld formed by gas entrapment during solidification or in a 

thermal spray deposit. 
 
Portal   The clear unobstructed space of a through truss bridge forming the entrance to the structure. 
 
Portal Bracing  A system of sway bracing placed in the plane of the end posts of the trusses. 
 
Positive Moment A bending moment which induces compression in the top fiber of a beam and tension in the bottom 

fiber. 
 
Post   A member resisting compressive stresses, located vertical to the bottom chord of a truss and 

common to two truss panels; sometimes used synonymously for vertical; see COLUMN. 
 
Posted   A limiting dimension, speed, or loading indicating larger dimensions and higher speeds and 

loads can not be safely taken by the bridge. 
 
Post-Stressing  See POSTTENSIONING 
 
Post-tensioning  A method of prestressing concrete in which tendons that run through the concrete are stressed 

after the concrete has cured. 
 
Pot Bearing  A bearing type that allows for multi-dimensional rotation by using a neoprene or spherical 

bearing element. 
 
Pot Holes  Irregular shaped, disintegrated areas of bridge deck or approach pavement concaved by the 

failure of the surface material. 
 
Power Post Beatles Small beetles that burrow into timber and leave the timber surface pock-marked with holes. 
 
Pratt Truss  A truss with parallel chords and a web system composed of vertical posts with diagonal ties 

inclined outward and upward from the bottom chord panel points toward the ends of the 
truss; also known as an N-truss. 

 
Precast Concrete Concrete members which are cast and cured before being placed into their final positions on 

a construction site. 
 
Pressure  Force per unit area, usually expressed in pounds per square inch (psi) in the US system of 

units. 
 
Prestressed Concrete Concrete in which cracking and tensile forces are greatly reduced by compressing it with 

tensioned cables or bars. 
 
Prestressing  Applying forces to a structure to deform it in such a way that it will withstand its working 

loads more effectively; see POSTTENSIONING, PRETENSIONING. 
 
Pretensioning  A method of prestressing concrete in which tendons which run through the concrete are held 

in a stretched condition until the concrete has cured, then the pull on the tendons is released 
inducing internal compression into the concrete. 

 
Primary Member A load bearing member which distributes loads longitudinally and is principally designed to 

resist flexure. 
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Priming Coat  The first coat of paint applied to the metal or other material of a bridge; also known as base 

coat, shop coat. 
 
Probing   Investigating the location and condition of submerged footing foundation material using a 

rod or shaft of appropriate length; checking the surface condition of a timber member for 
decay using a pointed instrument, e.g., an ice pick. 

 
Profile   A section cut vertically through the center line of a roadway or waterway to show the original 

and final growth levels. 
 
Protective System A system used to protect bridges from environmental forces that cause steel and concrete to  

deteriorate and timber to decay, typically a coating system. 
 
PTFE Pads  Bearings with sliding surfaces made of polytetrafluoroethylene (Teflon®). 
 
Punching Shear  Shear stress in a slab due to the application of a concentrated load. 
 
Pylon   A tower which transfers forces from the bridge to the foundation. 
 
Queen-post Truss A parallel chord type of truss having three panels with the top chord occupying only the 

length of the center panel; unless center panel diagonals are provided, it is a trussed beam. 
 
Railing   A fence-like construction built at the outermost edge of the roadway or the sidewalk portion 

of a bridge to protect pedestrians and vehicles; see HANDRAIL. 
 
Rake   An angle of inclination of a surface in relation to vertical plane; also known as batter. 
 
Ramp   An inclined traffic-way leading from one elevation to another. 
 
Range of Stress  The algebraic difference between the minimum and maximum stresses in a member. 
 
Raveling  Cumulative loss of aggregate from a pavement made of bituminous material, which results in 

a poor riding surface. 
 
Reaction  The resistance of a support against the pressure of a loaded member. 
 
Rebar   See REINFORCING BAR. 
 
Redundancy  A structural condition where there are more elements of support than are necessary for 

stability. 
 
Redundant Member A member in a bridge which renders it a statically indeterminate structure; the structure 

would be stable without the redundant member whose primary purpose is to reduce the 
stresses carried by the determinate structure. 

 
Rehabilitation  The restoration of bridge components (and subcomponents) to their original capacity (or that 

capacity determined by the owner). 
 
Reinforced Concrete Concrete with steel reinforcing bars bonded within it to supply increased tensile strength and 

durability. 
 
Reinforced Concrete Pipe - A concrete pipe designed with reinforcing steel to increase its surcharge carrying 

capability. 
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Reinforcement  Rods or mesh embedded in concrete to strengthen it. 
 
Reinforcing Bar  A steel bar, plain or with a deformed surface, which bonds to the concrete and supplies 

tensile strength to the concrete. 
 
Relaxation  A decrease in capacity of prestressed and post-tensioned concrete members due to creep of 

the concrete. 
 
Relief Joints  Joints between the rigid concrete approach pavement and the bridge approach slab that are 

designed to absorb the thermal expansion and contraction stresses produced by the approach 
pavement without imparting them on the bridge structure. 

 
Residual Camber Camber which results from a prestressing force minus a girder’s dead load deflection. 
 
Residual Stress  Stress locked into a member after it has been formed to its final shape. 
 
Resurfacing  The overlay of wearing surface material on top of an existing approach and/or deck overlay 

to create a more uniform and smooth riding surface. 
 
Retaining Wall  A structure designed to restrain and hold back a mass of earth. 
 
Retractile Draw Bridge A bridge with a superstructure designed to move horizontally either longitudinally or 

diagonally from “closed” to “open” position, the portion acting in cantilever being 
counterweighted by that supported on rollers; also known as a traverse draw bridge. 

 
Rib   Curved structural member supporting a curved shape or panel. 
 
Rigger   An individual who erects and maintains scaffolding or other inspection access equipment. 
 
Rigid Frame  A structural frame in which the members are connected together without hinges. 
 
Rip-Rap  Gabions, stones, blocks of concrete or other protective covering material of like nature 

deposited upon river and stream beds and banks, lake, tidal or other shores to prevent erosion 
and scour by water flow, wave or other movement. 

 
Rivet   A metal fastener used in pre-1970 construction; made with a rounded preformed head at one 

end and installed hot into a predrilled or punched hole; the other end was hammered into a 
similar shaped head thereby clamping the adjoining parts together. 

 
Riveted Joint  A joint in which the assembled members are fastened by rivets. 
 
Roadway  The portion of the road intended for the use of vehicular traffic. 
 
Roadway Shoulder Area - The area immediately adjoining the roadway, used to accommodate stopped vehicles in 

emergencies. 
 
Rocker Bearing  A bridge support which accommodates expansion and contraction of the superstructure 

through a rocking action. 
 
Rocker Bent  A bent hinged or otherwise articulated at one or both ends to provide the longitudinal 

movements resulting from temperature changes and superimposed loads. 
 
Rolled Shape  Forms of rolled steel having “I”, “H”, “Z” or other cross sectional shapes. 
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Rolled Steel Section Any hot-rolled steel section including wide flange shapes, channels, angles, etc. 
 
Roller   A steel cylinder intended to provide longitudinal movements by rolling contact. 
 
Roller Bearing  A single roller or a group of rollers so housed as to permit longitudinal movement of a 

structure. 
 
Roller Nest  A group of steel cylinders used to facilitate the longitudinal movements resulting from 

temperature changes and superimposed loads. 
 
Rolling Lift Bridge A bascule type movable bridge devised to roll backward and forward upon supporting girders 

when operated through an “open and closed” cycle. 
 
Rope   A group of strands laid helically around a core composed of either a strand or another wire 

rope. 
 
Routine Inspection Bridge safety inspections that are conducted every two years on all qualifying structures 

defined by the Bridge Safety & Evaluation Section.  The primary purpose of routine 
inspections is to identify any critical problems or deficiencies. 

 
Rubble   Irregularly shaped pieces of stone in the undressed condition obtained from a quarry and 

varying in size. 
 
Runoff   Water, typically the result of rainfall, which collects on a bridge deck or roadway and is 

channeled off by catch basins, scupper drains, etc. 
 
Saddle   A member located upon the topmost portion of the tower of a suspension bridge which acts 

as a bearing surface for the catenary cable passing over it.  
 
Safe Load  The load which a structure can safely support. 
 
Safety Belt  A harness or belt worn in conjunction with a safety line to prevent falling a long distance 

when working at heights. 
 
Safety Curb  A curb between 9 inches and 24 inches wide serving as a limited use refuge or walkway for 

pedestrians crossing a bridge. 
 
Safety Factor  See FACTOR OF SAFETY. 
 
Sag   To sink or bend downward due to weight or pressure. 
 
Scab   A plank bolted over the joint between two timber members to hold them in correct alignment 

and strengthen the joint.  A short piece of I-beam or other structural shape attached to the 
flange or web of a metal pile to increase resistance to penetration; also known as scab piece. 

 
Scaling   The gradual deterioration of a concrete surface due to the failure of the cement paste caused 

by chemical attack or freeze/thaw cycles. 
 
Schmidt Rebound Hammer - A spring controlled hammer that slides on a plunger used to check the surface hardness 

and uniformity of in-place hardened concrete. 
 
Scour   Erosion of a river bed area caused by steam flow. 
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Scour Critical Bridges A bridge with rating a of “4” of less on Item 113 of the BRI-19 form. 
 
Scour Protection Protection of submerged material by steel sheet piling, rip rap, a gabion mattress, or combination of 

such methods. 
 
Screed   A long section of metal or wood which is dragged across freshly placed concrete to both 

smooth the surface and consolidate the concrete. 
 
Scuba   A portable breathing device for free swimming divers; acronym for self-contained 

underwater breathing apparatus. 
 
Scupper   An opening in the floor portion of a bridge to provide means for rain or other water 

accumulated upon the roadway surface to drain through it into the space beneath the 
structure. 

 
Seal   A closure material.  Typically used in reference to deck joints and made out of neoprene.  

Used in strip seal and compression seal assemblies. 
 
Seat   A base on which an object or member is placed. 
 
Seat Angle  A piece of angle attached upon the side of a member to provide support for a connecting 

member either temporarily during its erection or permanently; also known as a shelf angle. 
 
Secondary Member A member that is carried by other members and does not resist traffic loads. 
 
Section   Used to denote a view cut perpendicular through an element. 
 
Section Loss  Loss of a member’s cross sectional area usually by corrosion or decay. 
 
Seepage   The slow movement of water through a material. 
 
Segmental  Constructed of individual pieces or segments which are collectively joined to form the whole. 
 
Segmental Arch  A circular arch in which the intrados is less than a semi-circle. 
 
Segmental Concrete Girder - A girder composed of individual concrete units, which are generally precast and post-

tensioned to form one integrated unit. 
 
Segmental Joint  An expansion joint containing elastomeric rubber dams with reinforcement and a continuous 

gland. 
 
Semi-Stub Abutment Cantilever abutment founded part way up the slope, intermediate in size between a shoulder 

abutment and a stub abutment. 
 
Service Life  The expected duration of satisfactory operation of a structure, component, or system under 

routine operating and maintenance conditions. 
 
Service Load Design AASHTO designation for Working Stress Design. 
 
Settlement  The movement of foundations or footings due to deformations and/or changes in soil 

properties. 
 
Shear   The loading acting across a beam near its support. 
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Shear Connector Devices used in composite construction which extended from the top flange of a girder and 
are embedded in the concrete slab, allowing the slab and girder to act as a unit. 

 
Shear Spiral  A type of shear connector found in older structures which consists of a coil-like assembly 

welded to the top flange of a girder. 
 
Shear Stress  The shear force per unit of cross-sectional area; also referred to as diagonal tensile stress. 
 
Shear Stud  A common form of shear connector which is bolt-shaped and attached to the top flange of a 

girder with an automatic stud welding gun. 
 
Sheeting  Vertical planks which are driven into the ground to act as temporary retaining walls 

permitting excavation. 
 
Sheet Pile Cofferdam A wall-like barrier composed of driven piling constructed to surround the area to be occupied 

by a structure and permit dewatering of the enclosure for excavation. 
 
Sheet Piles  Flattened Z-shape interlocking piles driven into the ground to keep earth or water out of an 

excavation or to protect an embankment. 
 
Sheet Piling  A general or collective term used to describe a number of sheet piles installed to form a crib, 

cofferdam, bulkhead, etc; also known as sheeting. 
 
Shim   A thin plate inserted between two elements to fix their relative position and to transmit 

bearing stress. 
 
Shoe   A pedestal-shaped member beneath the superstructure bearing that transmits and distributes 

loads to the substructure bearing area. 
 
Shock Load  Any sudden, high impact force imparted to superstructure or machine component. 
 
Shore   A strut or prop placed against or beneath a structure to restrain movement. 
 
Shoulder  The portion of the roadway contiguous with the traveled way used for accommodation of 

stopped vehicles. 
 
Shoulder Abutment A cantilever abutment extending from the grade line of the road below that of the road 

overhead.  Usually set just off the shoulder. 
 
Shoulder Area  See ROADWAY SHOULDER AREA. 
 
Shrinkage  The natural (i.e., not load related) change in volume of concrete.  This change in volume is 

typically decreasing (shrinking) and caused by moisture loss when drying. 
 
SI&A   Structure Inventory and Appraisal Sheet, a graphic representation of the data elements 

collected for each bridge (qualifying structure) to comprise the National Bridge Inventory 
(NBI) database. 

 
Side Slope  The slope on the side on an embankment. 
 
Sidewalk Bracket Frame attached to and projecting from the outside of a bridge to serve as a support for the 

sidewalk stringers, floor and railing or parapet. 
 
Sidewalk  The portion of the bridge floor area serving pedestrian traffic only. 
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Sight Distance  Length of roadway ahead visible to the driver.  The distance is determined as that which is 

required to allow a vehicle to safely stop prior to reaching a stationary object (stopping sight 
distance) 

 
Sight Triangle  A triangle formed at intersecting streets used to define a region which must be free from 

obstructions (e.g., vegetation, signs, buildings, etc.) in order to ensure the safe operation of 
vehicles. 

 
Signing   Traffic or construction signs and their related support structures located at or near a work 

zone. 
 
Simple Span  The span of a bridge or element which begins at one support and ends at an adjacent support 

with no intermediate supports. 
 
Silt   Very finely divided siliceous or other hard rock material removed from its mother rock 

through erosive action rather than chemical decomposition. 
 
SIP   Stay-In-Place Forms. 
 
Site   The bridge and area surrounding the structure which either affects the bridge or is affected by 

the bridge. 
 
Skew Angle  The angle produced when the longitudinal members of a bridge are not perpendicular to the 

substructure; the skew angle is the acute angle between the alignment of the bridge and a line 
perpendicular to the centerline of the substructure units. 

 
Skewback  The inclined support at each end of a segmental arch. 
 
Skewback Bridge The member transmitting the thrust of an arch to the skewback course or cushion course of 

an abutment or piers; also known as skewback pedestal. 
 
Skewed Bridge  A structure supported on substructure units that are not perpendicular to the longitudinal 

centerline of the bridge. 
 
Slab   A flat beam, usually of reinforced concrete, which supports load by flexure. 
 
Slab Bridge  A bridge having a superstructure composed of a reinforced concrete slab that is supported 

directly on the substructure. 
 
Slag   A nonmetallic product which shields the weld pool in electroslag welding. 
 
Sliding Bearings  Expansion bearings with a PTFE or polished metal surface that allow thermal translation of 

the supported member by sliding between the bearing surfaces. 
 
Slip-Critical Connection - A bolted structural connection that relies on the tension in the bolts to create a friction force 

between the clamped components that will no slip. 
 
Slip-form  Forms which are moved along a cast-in-place concrete element during its construction.  The 

form is moved as the section it leaves reaches sufficient strength. 
 
Slope   The inclination of a surface expressed as one unit of rise or fall for so many horizontal units. 
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Slope Protection  A thin surfacing of stone, concrete or other material deposited upon a sloped surface to 
prevent its disintegration by rain, wind or other erosive action; also known as slope 
pavement. 

 
Slot Weld  See PLUG WELD. 
 
Slough   An area of soft, muddy ground. 
 
Slump   A measurement used to define the workability of concrete.  Wet concrete is placed in a 

standard cone shaped mold.  The cone is then removed, causing the wet concrete to settle, or 
“slump”.  The vertical distance from the top of the cone to the top of the settled concrete is 
the slump.  The smaller the slump, the stiffer the concrete mix. 

 
Soffit   The underside of a bridge deck.  See also INTRADOS. 
 
Soldier Beam  A steel pile driven into the earth with its projecting butt end used as a cantilever beam. 
 
Soldier Pile Wall A series of soldier beams supporting horizontal lagging to retain an excavated surface; 

commonly used in limited right-of-way applications. 
 
Sole Plate  A plate attached to the bottom flange of a beam that distributes the reaction of the bearing to 

the beam. 
 
Sounding  A method of checking for voids in a concrete or timber member by banging with a hammer 

on the element and listening for hollow spots.  Also a method of determining the depth of 
water by using an echo-sounder or sounding line. 

 
Soundings  Measurements of the elevation of a stream bottom. 
 
Spall   Circular or oval depression in concrete caused by a separation of a portion of the surface 

concrete, revealing a fracture parallel with or slightly inclined to the surface. 
 
Span   The distance between the supports of a beam; the distance between the faces of the 

substructure elements; the complete superstructure of a single span bridge or a corresponding 
integral unit of a multiple span structure; see CLEAR SPAN. 

 
Spandrel  The space bounded by the arch extrados and the horizontal member above it. 
 
Spandrel Column A column constructed on the rib of an arch and serving as a support for the deck construction 

of an open spandrel arch; see OPEN SPANDREL ARCH. 
 
Spandrel Fill  The fill material placed within the spandrel space of a closed spandrel arch. 
 
Spandrel Tie  A wall or beam-like member connecting the spandrel walls of an arch and securing them 

against bulging and other deformation.  In stone masonry arches the spandrel tie walls served 
to some extent as counterforts. 

 
Spandrel Wall  A wall built on the extrados of an arch filing the space below the deck; see TIE WALLS. 
 
Specifications  A detailed description of requirements, materials, dimensions, and other information required 

for construction which cannot be shown on the design drawings.  Also known as specs. 
 
Spillway  A paved channel used to carry water from the top of a slope or through a dam to an adjacent 

outlet. 
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Splice   A structural joint between members to extend their effective length. 
 
Spread Footing  A footing which is wide and usually made of reinforced concrete; ideally suited for 

foundation material with moderate bearing capacity. 
 
Springing Line  The horizontal line along the face of an abutment or pier at which the intrados of an arch 

takes its beginning or origin. 
 
Spur Dike  A projecting jetty-like construction placed adjacent to an abutment to prevent stream scour 

and undermining of the abutment foundation and to reduce the accumulation of stream debris 
against the upstream side of the abutment. 

 
Staged Construction Construction that occurs in phases, usually to permit the uninterrupted flow of traffic through 

a construction site. 
 
Staging   Inspection access equipment consisting of a flat platform supported by horizontal wire-rope 

cables; the stage is then slid along the cables to the desired position. 
 
Stalactite  A downward pointing formation, hanging from the underside of a concrete or masonry 

surface, shaped like an icicle. 
 
Stalagmite  An upward pointing formation, resulting from deposited minerals leaking from the concrete 

or masonry surface above. 
 
Stationing  A system of measuring distance along a baseline. 
 
Stay-In-Place Forms A corrugated metal sheet used to form uncured concrete, that will remain in place after the 

concrete has set; see FORMS. 
 
Stay Plate  A tie plate or diagonal brace to prevent movement. 
 
Steel   An alloy of iron, carbon, and various other elements and metals. 
 
Stem   The vertical wall portion of an abutment retaining wall, or solid pier; see BREASTWALL. 
 
Stiffener  A small member attached to another member to transfer stress and to prevent buckling. 
 
Stiffening Girder A girder incorporated in a suspension bridge to distribute the traffic loads uniformly among 

the suspenders and reduce local deflections. 
 
Stiffening Truss  A truss incorporated in a suspension bridge to distribute the traffic loads uniformly among 

the suspenders and reduce local deflections. 
 
Stirrup   U-shaped bar providing a stirrup-like support for a member in timber and metal bridges.  U-

shaped bar placed in concrete construction to resist diagonal tension (shear) stresses. 
 
Stone Masonry  Construction comprised primarily of stone or rock.  The stones may be mortared or dry laid. 
 
Straight Abutment An abutment whose stem and wings are in the same plane or whose stem is included within a 

length of retaining wall. 
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Strain   The change in length of a body produced by the application of external forces, measured in 
units of length.  This is the proportional relation of the amount of change in length divided by 
the original length. 

 
Strain-Hardening The increase in strain accompanied by a significant increase in stress that occurs beyond the 

yield point and after plastic yielding. 
 
Strand   A number of wires grouped together by twisting. 
 
Strength Design  AASHTO and ACI designation for Load Factor Design. 
 
Strengthening  A method employed to enhance the capacity of a structural member. 
 
Stress   The force acting across a unit area in a solid material. 
 
Stress Concentration Those concentrations of stress caused by a sudden change of cross section in a member. 
 
Stress Cycle  The variation in stress at a point with the passage of live load; from initial dead load value to 

the maximum additional live load value and back. 
 
Stress Riser  A detail which causes stress concentration. 
 
Stress Reversal  Change of stress type from tension (+) to compression (-) or vice versa. 
 
Stress Sheet  A drawing showing all computed stresses resulting from the application of a system of loads 

together with the design composition of the individual members resulting from the 
application of assumed unit stresses for the material to be used in the structure. 

 
Stringer   A longitudinal beam supporting the bridge deck. 
 
Strip Seal Joint  A joint assembly typically consisting of a preformed neoprene seal which is fitted to dual 

steel rails anchored to the faces of the joint opening. 
 
Structure  Something, such as a bridge, that is built and designed to sustain a load. 
 
Structural Analysis An engineering evaluation of a structure to determine the distribution of loads and the 

capacity of the members in a structural system. 
 
Structural Capacity The allowable load that can be supported by a structure as determined by truck type, yield 

point of the steel and condition of the bridge, based on lowest member rating. 
 
Structural Member An individual piece, like a beam or strut, which is an integral part of a structure. 
 
Structural Redundancy The ability of a structural system to distribute force using multiple load paths through more 

than two main members. 
 
Structural Shapes The various types of rolled iron and steel having flat, round, angle channel, “I”, “H”, “Z” and 

other cross sectional shapes adapted to the construction of the metal members incorporated in 
structures. 

 
Structural Stability The ability of a structure to maintain its normal configuration, not collapse or tip in any way, 

under existing and expected loads. 
 
Structural Tee  A "T"-shaped rolled member formed by cutting a wide flange longitudinally along its web. 
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Strut   A piece or member acting to resist compressive stress. 
 
Stub Abutment  An abutment perched at the top of an embankment slope having a relatively small vertical 

height; typically supported on piles  Stubs may also be founded on gravel fill, the 
embankment, or natural ground itself. 

 
Subbase   A base course layer within a flexible pavement structure, placed between the base course and 

subgrade. 
 
Sub-Panel  A truss panel divided into two parts by an intermediate web member, generally by a 

subdiagonal or a hanger. 
 
Substructure  The abutments, piers, or other constructions built to support the span of a bridge 

superstructure. 
 
Superelevation  The difference in elevation between the inside and outside edges of a roadway in a horizontal 

curve; required to counteract the effects of centrifugal force. 
 
Superimposed Dead Load - Dead load that is applied to a bridge after the concrete deck has partially cured; for 

example, the weight of parapets or railings placed after the concrete deck has achieved its 
initial set, usually 7 days after the pour. 

 
Superstructure  The entire portion of a bridge structure which primarily receives and supports traffic loads 

and in turn transfers these loads to the bridge substructure. 
 
Surcharge  A load, in addition to soil loads, acting on a retaining wall. 
 
Surface Fatigue  The failure of surface metal stressed repeatedly beyond the endurance limit of the metal. 
 
Suspended Span  A simple span supported from the free ends of cantilevers. 
 
Suspender  A wire cable, a metal rod or bar connecting to a catenary cable of a suspension bridge at one 

end and the bridge floor system at the other, thus transferring loads from the road to the main 
suspension members.  

 
Suspension Bridge A bridge in which the floor system is supported by catenary cables which are supported upon 

towers and are anchored at their extreme ends. 
 
Suspension Cable A catenary cable which is one of the main members upon which the floor system of a 

suspension bridge is supported. 
 
Swale   A shallow drainage channel used to carry runoff from the bridge and/or site.  A swale can be 

made of earth, concrete, or other material. 
 
Sway Anchorage A guy, stay cable or chain attached to the floor system of a suspension bridge and anchored upon an 

abutment or pier to increase the resistance of the suspension span to lateral movement; also 
known as sway cable. 

 
Sway Bracing  Diagonal bracing located at the top of a through truss, perpendicular to the truss itself and 

usually in a vertical plane, to resist horizontal forces. 
 
Sway Frame  A complete panel or frame of sway bracing. 
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Swing Bridge  A bridge containing a movable span which rotates on a pivot pier to permit passage of marine 
traffic. 

 
Tack Coat  A thin layer of liquid bituminous material spayed on a new or existing bituminous surface 

prior to placing another layer. 
 
Tack Weld  A nonstructural weld used for temporary connections.   
 
Tail Water  Water ponded below the outlet of a waterway, thereby reducing the amount of flow through 

the waterway, see HEADWATER. 
 
T-Beam   Concrete beams built monolithically with the slab to form a shape like a "T". 
 
Temperature Steel Reinforcement in a concrete member to prevent cracks due to stresses caused by temperature 

changes. 
 
Temporary Bridge A structure built for emergency or interim use to replace a previously existing bridge 

rendered unserviceable. 
 
Tendon   A prestressing cable, strand, or bar. 
 
Tensile Force  A force caused by pulling at the ends of a member; see TENSION. 
 
Tensile Strength  The maximum load at which a specimen breaks in tension. 
 
Tension   Type of stress involving an action which pulls apart tending to elongate or separate. 
 
Termites  Pale colored, soft bodied parasites that eat and digest wood. 
 
Thermal Movement Elongation or contraction of a bridge structure due to a change in temperature. 
 
Three-Hinged Arch An arch which is hinged at each support and at the crown. 
 
Through Arch  An arch bridge in which the arches extend above the roadway level. 
 
Through Bridge  A bridge where the supporting members extend above the roadway level and traffic travels 

between the supporting parts. 
 
Tie   A member carrying tension. 
 
Tied-Arch Bridge An arch with a tension member between the ends of the span.  The tie relieves the foundation 

of thrust. 
 
Tie Plate  See STAY PLATE. 
 
Tie Rod   A rod-like member in a frame functioning to transmit tensile stress; also known as a tie bar. 
 
Tie Walls  One of the walls built at intervals above the arch ring to tie together and reinforce the 

spandrel walls; wall designed to serve as a restraining member to prevent bulging and 
distortion of two other walls connected thereby; see DIAPHRAGM WALL. 

 
Timber   Wood suitable for building purposes. 
 
Tip   The bottom end of a pile. 
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Toe   The front portion of a footing from the intersection of the front face of the abutment to the 

front edge of the footing.  The line where the side slope of an embankment meets the existing 
ground.  The free end of a cantilevered beam, such as on a bascule span. 

 
Toe of Slope   The location defined by the intersection of the embankment slope with the surface existing 

at a lower elevation; also known as the toe. 
 
Toe Wall  A relatively low retaining wall placed near the “toe-of-slope” location of an embankment to 

protect against erosion or to prevent the accumulation of stream debris; also known as a 
footwall or scour wall. 

 
Ton   A unit of weight equal to 2,000 pounds. 
 
Topography  A representation of the bridge site composed of both relief and planimetric information. 
 
Top Chord  The top longitudinal member of a truss. 
 
Torque   The angular force causing rotation.  
 
Torque Wrench  A hand or power tool used to turn a nut on a bolt that can be adjusted to deliver a 

predetermined amount of torque. 
 
Torsion   Twisting perpendicular to the longitudinal axis of a member. 
 
Torsional Rigidity The ability of a beam to resist torsion (i.e., twisting about the longitudinal axis). 
 
Tower   A pier or frame supporting the main cables of a suspension bridge. 
 
Traffic Control  Modification of normal traffic patterns by signs, cones, flagmen, etc. 
 
Transducer  A device that converts one form of energy into another form, usually electrical into 

mechanical or the reverse. 
 
Transflex Joint  An expansion joint containing an elastomeric rubber dam with reinforcement. 
 
Transverse  Used to describe the axis of a bridge which lies perpendicular or radial to the longitudinal 

centerline of the structure. 
 
Transverse Bracing The bracing assemblage engaging the columns of bents and towers in planes transverse to the 

bridge alignment that resists the transverse forces tending to produce lateral movement and 
deformation of the columns. 

 
Transverse Girder See CROSS GIRDER. 
 
Travel Way  The roadway. 
 
Tremie   A pipe or funnel, used for placing concrete in water whose top and bottom are open, allowing 

for concrete to be poured into it. 
 
Trestle   A bridge structure consisting of spans supported upon frame bents. 
 
Truss    A jointed structure made up of individual members arranged and connected usually in a 

triangular pattern, so as to support longer spans. 
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Truss Bridge  A bridge having trusses for a superstructure. 
 
Trussed Beam  A beam stiffened to reduce its deflection by a steel tie-rod which is held at a short distance 

from the beam by struts. 
 
Truss Panel  See PANEL. 
 
Tubular Sections Structural steel tubes, rectangular, square or circular; also known as hollow sections 
. 
Tubular Truss  A truss whose chords and struts are composed of pipes or cylindrical tubes. 
 
Tunnel   An underground passage, open at both ends. 
 
Turnbuckle  A long, cylindrical, internally threaded nut used to connect the elements of adjustable rod and 

bar members. 
 
Two-Hinged Arch A rigid frame which may be arch-shaped or rectangular but is hinged at both supports. 
 
U-bolt   A bar bent in the shape of the letter “U” and fitted with threads and nuts at its ends. 
 
Ultimate Strength The highest stress which a material can withstand before breaking. 
 
Ultimate Strength Design - Former ACI designation for Load Factor Design. 
 
Ultrasonic Testing Nondestructive testing of a material’s integrity using sound waves. 
 
Undercut  A reduction in the thickness of the base metal adjacent to the weld toe or weld root left 

unfilled by weld metal. 
 
Underdrain  A drainage conduit, usually placed in backfill material and used to transport runoff away 

from substructure elements. 
 
Underpass  The lowermost feature of a grade separated crossing; see OVERPASS. 
 
Underwater Inspection Visually or tactually inspecting the exposed underwater components of a bridge, utilizing 

appropriate tools and methods.  This includes but is not limited to abutments, piers, footings, 
piles, fender systems, and channel scour problems. 

 
Uniform Load  A constant load distributed along a member. 
 
Unit Stress  The stress per unit of surface or cross-sectional area. 
 
Uplift   A negative reaction or a force tending to lift a beam, truss, pile, or any other bridge element 

upwards. 
 
Upper Chord  See TOP CHORD. 
 
Vertical Clearance The minimum height between the lower roadway surface and a bridge overpass, or other 

structure, which crosses the roadway. 
 
Vertical Curve   A sag or crest in the profile of a roadway. 
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Vertical Lift Bridge A bridge in which the span moves up and down to provide clearance for navigation while 
remaining parallel to the roadway. 

 
Viaduct   A series of spans carried on piers at short intervals. 
 
Vibration  The act of vibrating concrete to compact it. 
 
Vierendeel Truss A Pratt truss without diagonal members and with rigid joints between top and bottom chords 

and the verticals. 
 
V-I-P Contractor Vendor-In-Place contractor used for paving or various other maintenance functions. 
 
Voided Slab  A precast concrete deck unit containing cylindrical voids to reduce dead load. 
 
Void   An empty or unfilled space. 
 
Voussoir  One of the truncated wedge shaped stones composing a ring course in a stone arch; also 

known as ring stone. 
 
Voussoir Arch  An arrangement of wedge shaped blocks set to form an arched bridge. 
 
Wale   Bracing inside a sheeted pit or a cofferdam which runs along the inside walls of the structure. 
 
Warren Truss  A triangular truss consisting of sloping members between the top and bottom chords and no 

verticals; members from the letter "W". 
 
Washer   A small metal ring used beneath the nut or the head of a bolt to distribute the pressure. 
 
Water/Cement Ratio The weight of water divided by the weight of cement in concrete; ratio controls the strength 

of the concrete. 
 
Waterproofing Membrane - A protective sheet placed between a wearing surface and concrete deck or between a 

bridge element and retained fill material to shield the concrete from water and corrosive 
chemicals which could cause deterioration. 

 
Waterway  The available width for the passage of water beneath a bridge. 
 
Wearing Surface The topmost layer of material applied upon a roadway to receive the traffic loads and to resist 

its abrasive action; also known as a Wearing Course. 
 
Weathering Steel Steel that provides a resistance to atmospheric corrosion; usually at least four times that of 

structural carbon steel. 
 
Web   The portion of a beam located between and connected to the flanges. 
 
Web Crippling  A localized yielding in the web of a steel member which occurs when high compressive 

stresses occur as a result of a concentrated load. 
 
Web Member  The intermediate members of a truss, not including the end posts, usually vertical or inclined. 
 
Web Plate  The plate forming the web element of a plate girder, built-up beam or column. 
 
Web Stiffener  A small member attached to a beam web to prevent buckling of the web. 
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Weephole  A hole in a concrete retaining wall to provide drainage of the water in the retained soil.  A 
piped hole in a concrete bridge deck to remove water trapped between the wearing surface 
and the waterproof membrane. 

 
Weld   A joint between pieces of metal at faces which have been made plastic by heat or pressure. 
 
Weldability  A property of electrode and parent metal combined, estimated by the ability to make good 

welds by as many processes as possible. 
 
Welded Joint  A joint in which the assembled elements and members are united through fusion of metal. 
 
Welding  The process of making a welded joint. 
 
Weld Layer  A single thickness of weld metal composed of beads (runs) laid in contact to form a pad weld 

or a portion of a weld made up of superimposed beads. 
 
Weld Metal  The fused filler metal which is added to the fused structure metal to produce a welded joint 

or a weld layer. 
 
Weld Penetration The depth beneath the original surface, to which the structure metal has been fused in the 

making of a fusion weld. 
 
Weld Sequence  The order of succession required for making the welds of a built-up piece or the joints of a 

structure, to avoid producing residual stresses. 
 
Weld Toe  Particularly in a filet weld, the thin end of the taper furthest from the center of the weld 

cross-section. 
 
Wheel Load  The load carried by and transmitted to the supporting structure by one wheel of a traffic 

vehicle, a movable bridge, or other motive equipment or device; see AXLE LOAD. 
 
Whipple Truss  A double-intersecting through Pratt truss where the diagonals extend across two panels. 
 
Wide Flange  A rolled I-shaped member having flange plates of rectangular cross section, differentiated 

from an S-beam (American Standard) in that the flanges are not tapered. 
 
Wind Bracing  The bracing which functions to resist the stresses induced by wind forces. 
 
Wind Lock  A restraining device designed to resist lateral forces resulting from wind on the structure.  

Typically found on steel girder and truss bridges with large pin and hanger assemblies. 
 
Wingwall  The retaining wall extension of an abutment intended to restrain and hold in place the side 

slope material of an approach roadway embankment. 
 
Wire   A single, continuous length of metal drawn from a cold rod. 
 
Wire Mesh Reinforcement - A mesh made of steel wires welded together at their intersections used to reinforce 

concrete. 
 
Wire Rope  Steel Cable. 
 
Working Stress  The unit stress in a member under service or design load. 
 
Wrought Iron  Cast iron which has been mechanically worked to removed slag and undissolved carbon. 
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Yield   Permanent deformation which a metal piece takes when it is stressed beyond the elastic limit. 
 
Yield Point  See YIELD STRESS. 
 
Yield Stress  The stress at which noticeable, suddenly increased deformation occurs under slowly 

increasing load. 




