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DEPINITIONS

The welding terms used in these procedures are to be inter-
preted according to the definitions given in Appendix I of
A.¥.8. Structural Welding Code Dl.1l.

PREPARAT1ON CF MATERIAL FOR WELDING

petails of welds and welded pieces shall be in accordance
with approved shop detail drawings. Dimensional tolerances,
straightness and flatness of structural shapes and plates
shall be within the limits prascribed by the current A.S.T.M.
A-6 spacifications.

The attached welding procedures and shop detail drawings shall
indicate the proper joint preparation for a welding procedure
proposed by the fabricator when he prefers a joint config-
uration not detailed on the design drawings. If cthe joint
configuration is not prequalified, the fabricator will submit
to the engineer for approval the welding procedure specifica-
tion of the joint with qualification test records.

The faying surfaces of the web and flange plates and the adja-
cent surfaces that are to be fillet welded shall have all mill
scale removed prior to assembly and welding of the web to
flange joint.

ASSEMBLY

Abutting parts %o be joined by butt welds shall be cut square
and true and aligned accurately within the A.W.S, Dl.l toler-
ances. The cross section of the weld shall not be reduced
after grinding. The grinding shall produce a smooth machine-
like finish which meets or exceeds a 250 mu on the surface
roughness scaie. ({.e.125,63,32)

Parts to be joined by fillet welds shall be brought into as
close contact as practicable., If the separation is 1/16" or
greater, the ieg of the fillet weld shall be increased by the
amount of separation. The maximum separation shall not exceed
3/16".

Flux used for submerged arc welding shall be dry and free of
contamination from dirt, mill scale, or other foreign material.
Flux fused in welding shall not be re-used. Flux which has not
fused may be re-used only after processing through the Invin-
cible Vacuum Corporation flux cleaner or the Ogden cleaner
attached to the dart machine. Filler metals used shall be as
specified on the attached weld detail sheets. -

PROCEDURES FOR SUBMERGED ARC WELDING WITH A SINGLE ELECTRODE

All submerged arc butt welds shall be made in the flat
position. Fillet welds may be made in either the flat or
horizontal position cxcept that single-pass fillet welds
made in the horizontal position shall not exceed 5/16 inch.

The thickness of weld layers, except root and surface layers,
shall not exceed 1/4 inch. vhen the root opening is 1/2 inch
or greater, a multiple-pass, split-layer technique shall be
used. The” split-layer technique shall also be used in making
multiple-pass welds when the width of the layer exceeds 5/8
inch,

Tack welds, in the way of fillet welds 3/8 inch or smaller in
size, or in the root of joints requiring specific root pene-
tration, shall be sufficiently small, generally 1/8 to 3/16
inch, that thay do not produce objectionable changes in
appearance of the weld surface or result in a decrease in
penetration; otherwise thay shall be removed or reduced in
size by any suitable means prior to welding.

Each weld pass shall have all slag removed before any addi-
tional weld in deposited on it.

Groove welds shall be terminated at the ends of a joint in

a manner that will ensure sound welds. This shall be done
by use of exteansion bars or run-off plates. ‘'Extensions
shall be removed upon completion and cooling of the weld and
the ends of the welds shall be nmade smooth and flush with the
edges of the abutting parts,

Roots of groove welds may be scaled with a root pass made by
manual shicldrd metal arc welding with low-hydrogen clectrodes
when such sealing is necessary to prevent melt-through during
the initial submerged arc welding pass.

FABRICATING SEQUENCE

Butt welds in flange and web plates shall be completed prior
to assembling the girder, Where plates are ordered in multiple
widths the welds shall be made batore flame splitting., If
straigitening is necessary atter welding, it shall be done
nechanically or by heating. Flange plates up to 1/4 inch
thickness may he cupped hefore being assembled into the girder
to compensate for distortion caused by welding.

The web plates shall be trimmed along both edges to correct
camber and width, with allowance for shrinkage during welding.

After the flange and webd butt welds are complete they shall
be assembled and tack welded, fitting the flange plates tight
and- square against the edges of the web. Flange to web
fillet welds snall be made using the submerged arc process.

The stiffeners will then be fit and tack welded in accordance
with the detail! drawings. Welding of the stiffeners will be
by the submerged arc process using the dart machine where
practicable.

All uuxl:!.iax-y parts will then be f£it and welded to the girder
after which it will be trimmed to the detailed length.

All necessary comber adjustments will be made, as nmuch as is
possible, by proper blecking of the member when welding the
flange to web joint.

Any @inox_' camber and/or sweep adjustments will be made by the
applxcntxon.of heat, not exceeding 1100 deyrces Fahrenheit,
by an experienced technician and under careful supervision.

Canber adjustments will be made by heating an area at the
center and quaster points of the member, the axca being
deternined by the amount of camber neceded, the thickness and
width of the flanges, and the length and weight of the mem-—
bexr. Most camber adjustments are completed with the area
heated not exceeding: two inches by twelve inches at each point.

Sweep adjustments will be made by heating the convex cdge of
the flange or flanges. The heat shall be applied at the
canter and quacter points of greatest convexity.

Torsional streas will be relieved by the application of heat
to the two edges of each flange the full length of the member.
The amount of heat applied, as controlled by the travel speed
of the torch, .s dependent on the stress to be relieved,

WELDING PRCCTDL

PROCEZDURPE SPECIFICATION

Haterial‘Spectfica'
Welding Process....
#anual or Hachine..
Position of Weldir
Filler Metal Spec:p:Z

ASTM A-36, A-572,

Manual
1F and 2F
A.W.S. A5.1-78

Filler Metal Class E7018
PlUX.coeoenomvasa-s D.N.A.
Single or Multipl> Azc.. . ......enaen Single
Polarity..covavaon DC+ or AC
Electrical Stick D.N.A.

Root Treatment........

Precheat and Interpass Temperature.

Open Circult Voltage..

Manual Cleaning

....... A 1

WELDING PROCEDURE

FOR A.W.S. PREQUALIFIED JOINTS

shielded Metal Arc

A-441, A-588

Saeo -attached preheat chart

Weliding
Pass | Wire Current

No. | Size | Amos ¥oles| IPM

Travel
Joint Detail

1 1/8 160 . 6-9 TACK & REPAIP WELDS
1 S/32 215 . 8-11 Fillet welds

1 3716 | 230 - 9-15 - -

1 kgt 275 . 9-16 - -

1 174 353 . 11-17 " -

¢ weld size determined by travel speed
* yoltage adjusted for proper bead shape (EX)

This procedure may vary due to fabrication sequence, fit-up, pass

size, e=s., within the "Limitation of Variables” given in the Americarn
" Welding Society Code,

WELDING PROCEDURE FOR A.W.S. PREQUALIFIED JOINTS

uaterial” Specification
Viclding Process......

A.W.S. Dl.1.

PROCEDURE SPECiFICATION

.. ASTM A-36, A-572,

A-441,
.. Shiclded Metal Arc

A-588

Mpnual or Machine.... .. . .. Manual

eposition of Weldimng....... . aF

Filler Metal Specification. . . A.W.S. A5.1-78

viller Metal Classification - E7018
FlUX.cocoronvossonaonns e cean + D.N.A

single or Hultiple Arc creeacssess Single
POLlArity.sveravoananan .o eecsee DC+ or AC

clectrical sStick Out.. . sxsees D.N.AL .

Reoot Treatment......ccnn0. sesesassess Manual Clecaning

Prcheat and Interpass Temperature... See attached preheat chart

Jpen Circuit Voltage,.....civvseeess 6O

WELDING PROCEDURE

Welding
Tana | Vire Currant _
Ng. | Size | Amos|Volts | IPM

Joint Detail

1 1/8 | 140 - 6-9 Tack Wclds

1 $/32| 200 - 8-11 Tack Welds

ols procedure may vary due to fabrication sequence, fit-up, pass
sise, ctc. within thyr "Limitation of Variables" given in the American
*jelding Soclety Code, A.W.S. DL.L.

WELDING PROCEDURE FOR AW.S, MREQUALIFIED JOIRTS

W 5

PROCEDURI Sl ICATION

A-36, A-STD, A-441, A-tAR
ubmerqed Are

. Machine

Law

LANLEL AT TG

Material®Specitication....
Reldlng Process........

Manual or Machinu.. e
pceltion of welding.... ..
Filler Metal Specification

Filler Hetal Classification. L PI2eEnt2r
Flux.oayevons Ceeieaeeeane . Lincaln W60 nr 761
Single or Rultiple Arc. " Linceln Lkl Single Electrude
Polarity..... . he-
Electrical stick Out .... itandasd
HOUR TICALBABL . caeutonorouasanis . Marcal Clearing
Preneat and Interpass Temperature.,. S¢e .attached preheat chart
Open Circuit Voltage...... beeiaes .. 6O
WELDIKG PROCEDURE
Welding

Pass | Wire Current __| Txawel

No. | Size | AnpsiVolts! 1PM Joint Detail

) 3732 { 400 | 14 20 1747 Fillet

1 3732 | a0 14 1e S/heT rallet \|’ /—9——

|
l

WELDING PROCEDURE FOR A.W.S, PREQUALIFIED JOINTS

PROCEDURE SPECIFICATION

Haterial Specification.
Walding Process........
Manual or Rachine...

ASTM A-3€, A-572, A-441, A-S88
Submerged Arc
Machine

Position of Welding........... 2F
Filler metal Specification A.M.S. A5.17-76
riller netal Classificatio: PT2-£M22K

avra Lincoln 860

Flux. .
PCevrvveeeenens. Lincoln LEL Single Electrode

pee
sSingle or Multiple

POlarity.ceceenvanrans oCc-
Clectrical stick Oue Standard .
Hoot Treatment..... Manual Cleaning

Preheat and Interpsss Teaperatur See attached preheat chart
Open Circukt Voletage...cioressesssss 80

WELOING PROCEDURE

Welding
Pass | Wire | Current Travel
No. | Size | Amps|volts) 1PM Joint Detail
1 3/32 (400 | 3¢ 16 .
H 3732 400 | 3¢ 16 |3 /8" Filler [
1 3732 400 | 34 20 i
2 1732 | 400 34 16 3 172" rillec
3 1732 | so0 | 34 16

L |

npa procedure may wvary duc to fabrication sequence, fit-up, pass
size, otc. within the “Limitation of Variables* given in the Amcrican
Welding Society Code, A.W.S, DI1.1.

WELDING PROCEUURE FOR A.W.S. PRECUALIFIED JOINTS

PROCEDURE SPECIFICATION

L ASTH A=26, A-572, A-441. A-598
. Submetged Arc

Material Spacification...
Welding Procesa....-....

Manual or Kachine, . Machine

Pasition of Weldim .o -
riller Motal Spocit L. AHLS. AS5L1T-T0

Filler Metal Classification .. F12-Emzx

PluXeencessaane

Single or Hultiple Arc

Polarfty..c.c.....
Flectrical stick

Root Treatmant....
Preheat and Interp.
Open Clzxcuit Voltage...

out. .

. Lincoln 86U or 761

. Manual Cleaning*

o7 stantaca
il s0

Tempetature .

I Lincoln L61 Slngle Electrode
Lee

See attached prchmat chart

¥elding
Pass | Wire Current Travel
No. | si= 1PM Joint Detafl
1 3/32| 400 | )4 24 174" Fillet
1 3/32| 400 | 14 20 $/16° Fillet f |7
1 3/32| 400 | 24 16 378" Fillat
1 3/32| 400 | 34 12 172 Flllet

¢ Romove Hill Scale on Flange to Wab Wolds

This procedure may vary due to fabrication sequence, fit-up, pass
siza, etc. within the “Limitation of Variables® given in the Amcrican
Helding Society Code,

A.N.5. Dl.1.

\tﬂ - -

WELDING PRCCEDURE FOR A.W.S. PREQUALIFIED JOINTS

Wi ;

PROCEDURE SPECIFICATION

Materfjal Specificatiof..-csesrsesso. ASTM A-36, A-588

Welding Process........ Submerged Arc

Kanual or Machine.. Machine

Posgition of Welding..... 16

Filler Metal Specification,. A.W.S. A5.17-76

Filler Mctal Classification. F72-EM12K
PIUXoouoooonorsonnosnne Lincoln RGO

Single or Multiple Arc. Lincoln L6L Single Electrode
PolardBy..cocevvinennns . DC+

Electrical Stick Out... Standard

AoOL TrcatmONnt.,...ceee Manual Cleaning

Preheat and Interpazs Tomprrature Scec ‘attached preheat chart
upen Clrcuit Voltagr....e-ieasssoeas 60

WELDING PROCERURE

wWelding
Pass | Wire Current Trawel

No. | Size | AmpsjVolts | XPM Joint Detail

ALL 3/32f 400 4 16

20
Unlimited .

s

v, et

B~U2-S (modified)
Back gouge to sound metal

/

This procedure may vary from procedure qualification records attached,
due to fabrication sequence, fit-up, pass size, etc. within the
“"Limitation of Variables” given in the American Welding Society
Code, A.W.S. Dl.1l.

I8 | 5

MINIMUM PREHEAT AND INTERPASS TEMPERATURE

Shielded mtal-Are Welding
with low Hydrogen Electrodes or
Submarqed Arc welding

Thickness of Thickest ASTH AJ6) MAL;
.Pagt at Folnt of AS72 Grados 42,
%elding = Inches 45, and 50; ASE8 .

To /4, incl. s0* r

over 3/4 to 1-1/72, incl. Tt T

Owex 1-1/2 to 3-1/2, incl, 150° r

Over 2-1/2 25

1. Welding shail not be done whan the amblent temperature is lover
than 0* 7, Whan the base metal is below the temgmratuze Listad
for the welding process being used and thy thicknass of material
being welded, it shall be praheatad {(except as otharwiss provided)
in such manner that the surface of the parts on vhich weld mstal
is Deing depositad are at or above the apecified minimum tempar-
ature for a distance equal to tha thickness of the part being
welded, but not less than ) inches, both laterally and in sdvance
0f the weldiny. Preheat and interpass tesperaturws must be
sufficient to prewent crack formation. Tumparaturs above the
sinisum showvn may be rrquired for highly restrained walds.

2, Whan the base metal tesperature is below )2° P, prshmat the base

F matal to at least 70° P and maintain this minlaua temperature
. during welding.

3. Only low hydrogen alectrodes shall be used for welding AJE utsel

more than 1 inch thick.

WELDING PROCEDURE FOR A.W.S. PREQUALIFIED JOINTS
' W-15 '

PROCEDURE SPECIFICATION

Naterlal Spoctfication.. .eocireraces M A=I6, A=5T2, K-d41, A-U8
Welding Process e Submesgud Are
nanual or Machin eeses Twinarc Nachine

‘e

rosition of welding...... ir
rilder Metal Specificatjon... A.W.S. AS.17-T6
filler Matal Cl itication,, F72-EM12K

Lincoln 761

Lincoln L61, Twin wire spaced 5/16
pC- tandes

1-1/74°

| 21TT JO R
Single or Multipla Arc..
Polarity.. PN «
Electrical stick Out
ROOt TrOAtmenR.....eevse e Manusl cleaning®

preheat and Interpsss Temperature,., SC¢ attached preheat chast
Open Circult VOoltage..ivatssrcaceone

bersaa asaen

Y

WELDING PROCEDURE

Welding
Pass | Wire Current Travel
No, | Siz0 | AmpajVoltd | 1PN Joint Doeail
i /2] 815 n 0 57167 (1llets
1 32| 925 | 22 32 3787 (illets
1 /1) 9] e 21 1/2° (i1tenn

FED ROAD
DiV. NO

FED AID

STATE PROJ NO

NO.

REVISION

DATE

HIGH STEEL STRUCTURES, INC.

1905 Old Phiiadeiphia Pike
Lancaster. Peansylvama 17604

Prone 717/298-5211

A Subyicvaty Of HIQN Ingustes InC

WELDING PROCEDURE

therefore: the heat input is variable, I l { S o e Coaps P
Ir, no instance may the metal temperature excecd 1100 degrees /H ARV AN 2hir. [ 1‘
Fabrenheit regardless of the type of adjustment to be accom- i
plashed.
This procedure may vary due to faliication sequence, fit-up, pacs
sire, etc, within the “"Limitation of * given in the American
telding Society Code, A.W.S, D1.1. .
This procedure may vary Aua to fabrication sequence, fit-up, pass STATE
: CONTRAC 5 P -
size, etc. within the “Limitaticn of Variables® given in the American OR REF. NO T LD [l CONTRACTOR
! Welding Society Code, A.W.S. Dl.1. =Y ’
IN CHK D
. oV {11 scale f web - é'liﬁt
Remove all m. cale for flange to web welds ) CHARGE. T M. TM o DATE
CONTRACT . ORAWING
NUMBER ___ ‘ numeer W/ P- |
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MATERIALS
1. At Steer To Be AS. TM A36-75 (Uniess Noren).

2 Leap PLaTes To Be ASTM. B29-35 (197/). |
3 ALL WeB, FLANGE AnD Sriice FPrare MATERIAL To Be

AS T M A3¢-75 With CHarPy V-Norecw TEsT As Frr SpPEC's.

4. STEEL To Rrecewe Creery V- Morcr Jesr Swae Be Morep
Jwos: (7) Ow Swop D wés.

WELDING

1. AL WeLps To Be Mape By SusmerGeEp ARc FrRocEss.

2. FLANGE Piatce Sprices ARe To Be InsPEcTED
By Law EnGgineering TesTing Co.

3.AtL FLANcE Pearve Serices Are To Be Maor
BerFore FinAL Firring Anvo WEtoinGg InTo GriroER.

4. WELDING OF Wegs To FLANGEsS SHALL FRoceep From EnpD OF

SEeEcTioN Towarp OpPosiTe EnNoD.
b JEsImvGg Jo B Dowe By Lirlssowre OEITHODH IS FociocdS

Q. TENSION FCRVEE SPL/cES - TESr /00,

b. (o2l ESS/oN FfLANEE SPLICES - JEST 25%

G. SPECIFICRIIONS : WS DI/-25 Wirr /-7 & P77 ICEVIS/IoNS BISHTD
/974 S TANDRELD SPECIFICATIONS Foe NWELo/wnws w2
SPECIA Flowsions 4 F (76) Stwcl SvrPresrrE THE
PWS., SPECIFICRI7oNS.

7 O7GHETH. FRET/icl E IA/SPELT/ION JN fSccoe DovcsE Wrrr
SP 458(76) - BRASHID /977 S70. SPEC. foe NWELLIVS.

- A\

_PaiNnTiNG
1 AL Steer To B Brasr Cireanep As Per SSPC-SPIO For
NearR WHITE BLasT CLEANING Zonprepitery Fewe /o Pomrivs,

D Powr: owe SioP Cosr FED, SPEC. TTP- Gls o TiPE L (AASHTO 17-229
Type IIf 1.5 Mits. (Dry) MiNnimum (UNLess NoTEp)..

3'No PaunT' WiTHIN 3"0F OPEN Hotes (UNLess Norep).

4'No PainT' Steer IN ConTacT Wit OR Emeeooep IN ConcrETE.

5. SurFAces INAccEss1BLE AFTER AssemMBLY OrR ErecTioN SHALL : é
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