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Definition

o Steel erection begins when loading for
shipment at fabrication plant

o Steel erection is complete when all field
connections (bolts and/or welds) are
complete to the final design condition
and any falsework is/can be removed




Erector Qualifications

o Requires pre-qualified erector

any one lift using two or more
cranes/derricks/poles

erection with floating equipment

spans over navigable water or active
railroad/rapid transit tracks

phased construction requiring lane closures
combined with active lanes




Erector Qualifications

o Requires pre-qualified erector

girders with significant curvature

- span <200’; radius <1100’

- 200’ <span <250’; radius <1200’

- 250’ <span; radius <1500’
girders with significant skew

- angle greater than 30 degrees
and/or primary member field splices

- except for rolled beam bridges with no more than 1
field splice per girder line




Erector Qualifications

o Pre-qualified erector

Competent erection contractor
- extensive knowledge, training and experience
- demonstrated technical proficiency

- ability to resolve common problems associated with
the complexity of the work proposed

o Consider AISC Certification Erector
AISC Advanced Certified Steel Erector



Erection Procedure

o Submitted to Owner

o Drawings — site plan, utilities, crane
locations, erection sequence, etc

o Calculations — temporary supports,
girder stability, rigging

o Coordination — follow on operations (e.g.
deck pour)

o Prepared by “qualified” P.E., I.e. with
experience in steel erection




Transportation

o Contractor responsibility to coordinate
delivery

o Shipping plan required

support, lateral bracing, tie down points




Material Storage

o Keep clean

o Store beams/girders upright
o Bolts — In covered structures
o Weld consumables — per AWS




Bearings & Anchorages

O Site survey prior to start of erection
anchor bolt locations, bearing seat elevations

o Block (restrain) bearings during steel
erection




Lifting and Assembly

o Follow procedure

o Commentary recognizes changing
jobsite conditions

o Bolting sequence
fill 50% of holes prior to crane release
distributed between web & flanges




Field Connections

o Bolted - RCSC Bolt Specification

permits any of 4 methods

o Welded - AWS D1.5, with some
limitations




Inspection

o Installation tolerances — for rolled beam
or plate girders, steel dead load only
Horizontal, vertical alignment

Web position (plumbness), from position
defined by Engineer

o Bolt tensioning, per RCSC Bolt
Specification
o Weld inspection



Repalr

o Contractor to identify damage, propose
repair



Appendices

o Rotational Capacity test procedure
long (normal) bolts — Appendix 1
short bolts — Appendix 1A

o Load Indicating Washer verification test
procedure — Appendix 2




Appendix 1
Rotational Capacity Test

(Long Bolts in Tension Calibrator)

FHWA Report No. FHWA-SA-91-031, dated May 1991, Appendix Al, Procedure for Performing Rotational

Capacity Test, Long Bolts in Tension Calibrator

Equipment Required:

1. Calibrated bolt tension measuring device of size required for bolts to be tested. Mark off a vertical line
and line 1/3 of a turn, 120 degrees; and 2/3 of a turn, 240 degrees, from vertical in a clockwise direction
on the face plate of the calibrator.

2. Calibrated torque wrench.

3. Spacers and/or washers with hole size no larger than 1/16 in. greater than bolt to be tested.

4, Steel section to mount calibrator. Flange of girder or cross frame accessible from the ground is
satisfactory.

Procedure:

1. Install nut on bolt and measure stick out of bolt when 3 to 5 full threads of the bolt are located between the
bearing face of the nut and bolt head. Measure the bolt length, the distance from the end of the threaded
shank to the underside of the bolt head.

2. Install the bolt into the tension calibrator and install the required number of shim plates and/or washer
(one washer under the nut must always be used) to produce the thread stickout measure in Step 1.

3. Tighten bolt using a hand wrench to the snug tensions listed below -0 Kips, +2 kips



Samples

o Erection Procedure checklist

o Erection Inspection checklist

o Sample Erection Procedures — straight
girder, curved girder



AASHTO ! NSEA STEEL BRIDAE COLLABORATION
Erection Procedure Ghecklist

PART 1 — DRAWING

BLAN: [0 To scebs plen of work erse showing suppariing struciures, roeds, relroeds, weierwEys,
overheed & underground willties, edjaoem srumtures, eto.; and freming plen with member
shipping meries cmetch those usec on shop cresingss and fisld splice loostions: fepplicebie

Loowtion of temaonery supparts, falsewark, holdng cremes

] Looetion of orane positions on plan showing pick redi
Elevrtion view of oane end member Inchaded Hot Applioedls
Grene Support Method: banges, mets Inohaded Wt Applioebls

Member delveny locetion encl arisnbetion

:

o0 OO0 oo

Geteil end smangement of member ripging: show sizes, oepeciies, and looetion of center of
prewtty of sech pick

Felsework end termponery suppori delells: show sizes and cepeciies

Crene cepecity chert indoeting arane tyoe, ting cepecity et gheen recius end odentetion,
oounierwelpght requinements, encl boom length

Pick welght cheert indiceting welpht of member, plus rgging and any etachments

Witien procedure indiceting erection sequence for primeny end seoondeny membars

{orasxfremes, cimghnegms, bz, including the folowing: method of the down of indkdduel gsces,
tims mnd method of connections of diephregms and leiened brevdng end deld splioss

PART 2 - CALCULATIONS

[ Zelzuetions for loed cenedty end siebily of temponery supparts for stnucture: felsewark, Sis
downs, Ifting beerms, spreecer beems, eio.

Celodetions imdoefing cepecty of temoorery crane suasods: [ included [ Mot Aopliceble

Celodetions fo mubstertete sinsctural integrity end stebiity of members prior to completion of
aridge mxs=maly

[ celodetions ind oeing strucurel intsgrity of emy periielty bolbsd primeny splios efer rebsese of
extsmel wupport systern

[0 Celodetions io substantiete sinsciural integrty of ebutments end reteining wels effecied by
srohanps fom ocrens

PART 3 - ASSQCIATED DATA
[0 Menufeciurer's cut sheeis for rigging devioes: beem clamas, sings, wire rops, sheckies,
tumbuckles, oheins, sineps, o, end presenginssned felsewok, i eppliceble

[ Zeiement es io simius of coordinedion with pereliel entities requining revies: rellnceds, Coest
Guerd, Corps. Of Engineers, stc.
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CAUTION: ENERGIZED POWER LINES IN VICINITY.

/TEMPDRARY CONCRETE BARRIER (SEE BARRIER NOTE)
POSITION 5

85 TON HYDRAULIC CRANE
50'-@ RADIUS (MAX.)
USED AS A HOLDING CRANE

(HOLDING CRANES NOT SHOWN)

TRAILER

BARRIER NOTE:
CLOSE RIGHT HAND EAST BOUND LANE TO PERMIT
CRANE PLACEMENT IN POSITION 5. TEMPORARY
BARRIER MAY NEED TO BE TEMPORARILY REMOVED
WHERE INDICATED TO PERMIT CRANE ACCESS.

ERECTION TIME SCHEDULE:

ERECTION IS TO BE DONE MONDAY THROUGH THURSDAY.

ACTUAL ERECTION TO COMMENCE AS ALLOWED BY THE OWNER.

GIRDERS G3A & G3B WILL TAKE APPROXIMATELY 3@ MINUTES
TO ERECT. ALL OTHER GIRDERS WILL BE SIMILAR.

CROSSFRAMES WILL BE ERECTED AS WORK PROGRESSES.

TRAFFIC WILL BE ALLOWED TO CLEAR BETWEEN GIRDER
ERECTION.

ROADWAY MUST BE OPENED AS REQUIRED BY THE OWNER.

NOTES:

WORK THIS DRAWING WITH DRAWINGS EP2 & EP3.
FOR PROCEDURE, SEE DRAWING EP2.

FOR GENERAL NOTES, SEE DRAWING EP2.

FOR TIE DOWN DETAILS, SEE DRAWINGS EP2 & EP3.
FOR WEIGHT CHARTS, SEE DRAWING EP2.

[ oscemerwore |

INFORMATION SHOWN IS FOR CONCEPT ONLY.

APPLICATION TO SPECIFIC STRUCTURES 1S THE
ERECTORS RESPONSIBILITY.

TYPICAL ERECTION PROCEDURE
STRAIGHT GIRDER BRIDGE

AASHTO/NSBA STEEL BRIDGE COLLABORATION
TASK GROUP 10, ERECTION
STEEL BRIDGE ERECTION GUIDE SPECIFICATION Sie.l

® MAINTAIN 15'-8 CLEAR (EQUIPMENT &
LIFTED PIECES) OF POWER LINES
(MINIMUM) AT ALL TIMES.
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