WPS Number Joint Configuation process Notes

|

S-1011 square groove butt joint,1G ~ SAW WTTI P1-2674G

S-1001-A |5/16" fillet, 1F and 2F SAW WTTI P1-2674G

$-1005 single groove weld 1G SAW WTTI P1-2674G

S-1005-A double groove weld, 1G SAW WTTI P1-2674G

S-1009 |5/16" fillet, 1F and 2F - SAW SAW,PQR ORTHO 1G DCEN Rev o.
|
|

FC-1001-A 5/16" fillet, 1F and 2F FCAW FCAW-PQR-50W-50W-1G-WM23

FC-1002-A '5/16" fillet, 3F FCAW FCAW-PQR-50W-50W-3G-WM23

FC-1003-A ~5/16" fillet 4F FCAW FCAW-PQR-50W-50W-4G-WM23
|

SM-100 tacking and repairs- 1F,1G and 2F SMAW Pre approved process

SM-200 _tacking and repairs- 2G SMAW Pre approved process

SM-300 tacking and repairs-3F and 3G SMAW Pre approved process

SM-400 ‘tacking and repairs- 4F and 4G SMAW Pre approved process




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

Issue date:03-07-2013
STRUCTAL job #.: UPO 1195

WPS Number: S-1011

Project: Jamaica VT.,ER-BRF-015-1 (23)

Base metal: ASTM A709 GR 36,50,50W, HPS 50W.
Welding process: Submerged Arc Welding _
Filler metal spec. and Trade Name:AWS,A5.23 Lincolnweld, LA-75 |
Flux / shielding gas: Lincolnweld 960 :
Current and polarity: DCEP

Welding position: 1G

Preheat temp...AWS D1.5 Table 4.3/12.3
Heat input: 47.25 -74.15 Kilojoules

Electrical stickout:1" +/- 1/4"

i
'WPS qualification.AWS D1.5 / section 5
|Supporting PQR#WTTI P1-2674G

welding
electrode size amps current volts travel speed Joint Detail : B-L1a-S

3/32" 1405-466 :28 -305 |11.5-135

< bLACKGOUCGE

Notes: For welding 1/2" Webs.
Square-Groove Butt Joint.
Grind Flat After Welding T1=1/2"
R = +1/16"- 0"

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/ 12.3

Maximum interpass temp. shall be 450°F

|FCM 'Non FCM
|
Thickness of thickest part at point of welding | |
up to 3/4" 125°F 50°F
3/4"to 1 1/2" |200°F |70°F
11/2"to 2 1/2" 1300°F 150°F !
over 2 1/2" 1350°F [225°FF |

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: S-1001-A Issue date: 03-07-2013
Project: Jamaica VT, ER-BRF-015-1 (23) |STRUCTAL job #.:UPO 1195
Base metal: ASTM A709 GR 36,50,50W, HPS 50W. '

Welding process: Submerged Arc Welding

Filler metal spec. AWS,A5.23 Lincolnweld LA-75

Flux / shielding gas:Lincolnweld 960

Current and polarity: DCEP :Electrical stickout: 3/4" +/- 1/4"

Welding position: 1F and 2F

Preheat temp...AWS D1.5 Table 4.3/12.3 'WPS qualification:AWS D1.5 / section 5

Heat input: 47.25 - 74.15 Kilojoules ?Supporﬁng PQR#: WTTI P1-2674G
welding

electrode size | amps  current volts travel speed Joint Detail : T joint

3/32" |405-466 |27.9-30.5 |[11.5-13.8

5/186
L !

Notes: For welding 5/16" fillet welds.

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F

FCM 'Non FCM
Thickness of thickest part at point of welding l |
up to 3/4" [125°F | 50°F
3/4"to 1 172" 1200°F __ \70°F
11/2"to 2 1/2" _ |300°F | |150°F
over 2 1/2" 350°F ; |225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: §-1005 Issue date:03- 07-2013
Project: Jamaica VT, ER-BRF-015-1 (23) STRUCTAL job #.:UPO 1195
Base metal: ASTM A709 GR 36,50,50W, HPS 50W.
Welding process: Submerged Arc Welding

Filler metal spec. AWS,A5.23 Lincolnweld LA-75
Flux / shielding gas:Lincolnweld 960

Current and polarity: DCEP |Electrical stickout: 3/4" +/- 1/4"

Welding position: 1G

Preheat temp...AWS D1.5 Table 4.3/12.3 'WPS qualification:AWS D1.5 / section 5

Heat input: 47.25-74.15 Kilojoules ‘Supporting PQR#: WTTI P1-2674G
welding

electrode size| amps | current volts travel speed Joint Detail :B-L2c-S

3/32" |405-466 |27.9-30.5 [11.5-13.8 | _ /
- e ?.Q -&BACKGQ‘UGE
TN

i i | \. 2/

- \y (e

| | I

i ‘ ' R i 1,

{ -
Notes: For welding Single Groove welds on Flanges. |
1"to 1" T1=1" f = 1/4" minimum, + 1/4" - 0" R=0" a=860"
11/4"to 1 1/4" T1=11/4" f=3/8" minimum, + 1/4" - 0" R=0" a=80
2"to 2" T1=2" f=1/2" minimum, + 1/4" - 0" R=0" a=60
Grind flat after welding
Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3
Maximum interpass temp. shall be 450°F _ _
' | \FCM 'Non FCM
Thickness of thickest part at point of welding _ | _
up to 3/4" |125°F | \50°F |
3/4"to 1 1/2" 1200°F . \70°F |
11/2"to 2 1/2" 300°F 160°F !
over 2 1/2" _ 350°F _ 225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: S-1005-A |Issue date:03-07-2013
Project: Jamaica VT, ER-BRF-015-1(23) ISTRUCTAL job #.:.UPO 1195
Base metal: ASTM A709 GR 36,50,50W, HPS 50W.

Welding process: Submerged Arc Welding

Filler metal spec. AWS, A5.23 Lincolnweld LA-75 _

Flux / shielding gas:Lincolnweld 960 |

Current and polarity: DCEP ?Electrical stickout: 3/4" +/- 1/4"
Welding position: 1G
Preheat temp...:AWS D1.5 Table 4.3/12.3 IWPS gualification:AWS D1.5 / section 5
Heat input: 47.25-74.15 Kilojoules !Supporting PQR#: WTTI P1-2674G
welding |
electrode size amps current volts|travel speed Joint Detail :B-U3c-S
3/32" 405-466 27.9-30.5 |11.5-13.8 NS /sacxoouos
| | vy NN
_ y 4 .
T_,\---*—-'-nn—}_' L |
Y 1'/':1_i— i
4 i‘\ *L'
' / 3
,.r" ""'1|R|‘-\ ‘ s

Notes: For welding Double Groove welds on Flanges,

21/4"to 2 1/4" T1=21/4" S1=1"
R=0" S2=1"
a=60" f=1/4"
Grind flat after welding b=60°

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F

! ' [FCM Non FCM
| .
Thickness of thickest part at point of welding : .
up to 3/4" |125°F | 50°F
3/4"to 1 1/2" 1200°F I 70°F
11/2"to 2 1/2" [300°F | [150°F
over 2 1/2" 350°F | 225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




PROCEDURE QUALIFICATION RECORD

Welder's Name_Joseph T. Shillingburg

ID_Emploveeit 3835 Welding Test Date 07

[[__
|

l
PQR NUMB:%R:WTTI P1-2674G

I
+30-2009

Process_SAW Position_1G ESO_1/2 to3/4" Joint Detail : B-U2-S ||
~Flectrode(s) Mfg. Designation_Lincolnweld LA-75 _ Elect.Class._ENi1K-Nil _AWS FluxDesig._ F8A2 __
( _ost Weld Heat Treatment :Temp_N/A Hold Time__N/A Heating/Cooling Ra'te__m,] |
|
Diameter Current WFS* Voltagé_ (l‘urrent & Polarity
Electrode (1) 3,/2a’' 450 e 30 DCEP
Electrode (2) :l
Electrode (3) ) B - I
|
Calculated Heat input (see 5.12) 66.4 kl/in. per5.13 I
Shielding Gas__N/A Dew Point_N/A Flow Rate__N/A Gas Cup Size N/A ||
Travel Speed: Min.__12 in/min. average Max.___- ‘
Base Metal Specification and Thickness___A709 Gr.50W, 1* Heat Number__ 8100186 .
Backing Metal Specification and Thickness__A709 Gr.50W, 3/8”  Heat Number 8100187 : :' -

Base metal Carbon Equivalent (see 5.4.2) _ 0.56

(See attached the Certified Mill Test Report for Base and Backing; Materials)
i

Preheat Temp.__ 210F Interpass Temp. : Min.____210F Max.___ 450F !
SPECIMEN TEST RESULTS '
AWMT : Tensile Strength___78.5 ksi Yield Strength__ 61,5 ksi Elong.% In 50mm__29 ! {OA (%)_67

Visual Inspection: x Acceptable Unacceptable **Macro Test: x Acceptable Unacceptable

Side Bends

1. Satisfactory 2._Satisfactory 3. Satisfactory 4. Satis

factory

(J’educed Section Tension : Tension Strength  1._85 ksi Location of Break 1._Weld i"ll

S 2._85 ksi Location of Break 2._Weld i
Charpy V-Notch Impact (54 ; 48 ; 36 ; 48 : 54 | )
Toughness of Weld Metal  ( 54 ; 48 ; 48 ) ]
SMAW, SAW, FCAW, GMAW —5 Req’d.  Avg. 50 ft.lbs@ _-20°F |
ESW and EGW — 8 Req'd. !
**Chemistry of Deposited Weld Metal C___N/A Mn Si P s
When Required by contract Documents* Ni Cr Mo v .I.’ Cu
Radiographic Test: x Acceptablé -U'haééeptable Remarks:__ ' B
Fillet Weld Soundness Maximum Size Single Pass :_5/16” 1. Acceptable 2. Acceptable 3. IAcceptable
Macroetch Minimum Size Muitiple pass:__3/8" _ 1._Acceptable 2._ Acceptable 3. '!Acceptahle

We, the undersigned, certify that the above described WPQE/FWS has been qualified in accordance w

th Clause 5 of the

l

AASHTO / AWS D1.5M/D1.5, ( 2008 )} Bridge Welding Code. lF

Year I.:

o i
State/3" party Witness___ Willlam Campbell Mfr./Contractor_Manufacturer: Structal, dlv. Canam

Date - S Authorized By___A.Daigneault [

VUTLLTART &, Ciavan e 22

Date rb Lo |

4 cwi 94070411 q: ,,,,,, L i

8 ExR. 07/0 R S |

Agency Rgsult K}w e Entr. w n q’ps-) mdx\ |

tr' 2
/

s}i’e\newed
21\ VL oo, A Ceff'/wi

*Optional;  **Optional for CIP;
Structal Form Rev.0 / 2011-02-12

‘*Discard the hlghest and lowest values and average the 3 remafning




LN WW WTTI COM 134 N. GRAHAN ST, - ALLENTOWN, PA 128109 - TEL 510-820.-9551

Welding Procedure Specification (WPS)
AWS D1.5
AASHTO / AWS D1.5 Qualification Type

+ FAX 610-820-0271

Base Merals =
Material Spec.: A-709 Gr, 36, 50, 50 W Position
to; A-709 Gr, 36, 50, 50 W | Posttion: |G
Thickness: 1/8"- Unlimited Weld Progression: n/a
Other: Not Speeified
("' = Electrical Characteristics
o Filler Metals Transfer Mode (GMAW): n/a
Filler Metal Specification: AS23 Current: DC Polarity: EP

)3
{‘.

Company Name: CanAm Steel Corporation

POR No.: P1-2674 WPS No.: P1-2674

Date: 713072009
Raevision No.: 0

Joint

Type of Jotnt: V & U Grooves
Backing: With or Bathsides
Root Opesning: 5/8"- 11/16"
Groove Angle: 20 - 30°
Backgouging: When Required
Root Treatment; None used

Single or Double Weld: ?’I}IEI& Welded

Backing Material: Same a3 Base Material
Root Face Dimension: Nenc

Radius (J-U): no

Backgouging Method: Air Arc, Grinder

’u
i'
|

Process

Welding Process(es): SAW Type: Machine

Filter Metal Classification: ENilK
Manyfaciurer Trade Name: Lincolnweld LA-75

Shielding
Flax: Lincolnweld 960
Electrode-Flux (Cluss):

Mje. Trade Name: Lincoln
F8AZ-ENiIK-Nil-H8

Heat Input
Minimum: 39,825 Joules
Maximum: 66,375 Joules

Electrical Stick Out:  1/2" - 3/4Y

Technique

Stringer or Wegve Bead: Both

Single or Multiple Pass (per sidel: Multiple pass
Single or Multiple Electrode:  Single Arc Only

Preheat Tomp. (Min.}: 210°F
Interpass Temp. (Min): 210°F

Gas: nfa Elgctrade Spacing: Longitadinal: n/a
Flow: nja Gas Cup Siza: 5/8" Lateral: nla Angle: n/a
Interpass Cleaning: Wire brush, chipping hammer, ,“
Preheat O¢thar; Min. Preheat & Interpass FCM: Less Than 3/4"-IOOF 34" ta

(If below 32°F prefeat to o min. Gf 70°F}
(Max): 450°F

Postweld Heat Treatment
Temperature: Withoul PWHT
Heating / Covling Rate: n/a

Hold Time: nja

| 1/2"=200F. 1 1/2" to 2 1/2"=300F. (Jrcutm
1/2"=350F. Non FCM: Less Thun 3/4"=50F
1/2"=70F. 1 112" to 2 1/2"=15QF. Greater th

than 2
/4" 1o |
an 2 [/2"<225F.

Passes Diameter Amps Volis Travel Speed Joiny D}.":{gu
All 3/32" 360 -390 254 -26.8 9.5-13.7 ipm n|i
All 3/32" 390 - 420 26.8 - 28.2 10.8 - 15.7 ipm \ 28 [
All 3/32" 420 - 450 28,2-29.5 12-17.8 ipm \ P

[
' ]
1 i
l'

#

Year of Code: 2008

! This WPS may vary due to fabrication sequence, fit up, pass sie, el'c.., within the l:m:tatmns of variables given i

Company Name: ConAm Stee] Corporntion i
Authorized Ry: l
Duate:’ R/ 29"’? [

|

|

|

fisection S.
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- WWWTTI.COM

144 N, ORAHAM 8T, « ALLENTOWN, PA 18109 - TEL 6410-820-9551

Procedure Qualification Record (PQR)

WELDER TRAINING AND TESTING INS‘I‘ITUTE

+ FAX £10-820-0271

|
AW.S. D15 |
Welder's Name: Joseph T. Shillingburg Test Date: 71302009 ‘
Company Name: CanAm Stee] Corporation Joint Details Fig, 5.1
Welding Process(es): SAW (Machine) Electrical Stick Owt: 112" - 314" i
Positlon: 1G Procedure #: P1-2674 ;
Electrode(s) Mfg, Designation; Lincolnweld LA-75 Filler Metal Spec.; A5.23 1
Myfz. Flux Designation: Lincoltweld 960 AWS Class: ENI1K l
Eloctrode Extension: 1/2" - 3/4" AWS Class: F8A2-ENilK-Nil -HS‘I
Postweld Heat Treatment: Temp.: n/a Hold Time: n/a Heating / Cooling Rate: n/a |
Passes Diameter Type & Polarlty Amps Volts Travel Speed
All 332" DCEP 450 205 12 ipnil
I
Caleulated Heat Inpuit: 66,375 Joidles |
Shielding Gus: None Flow Rate: 1/a i
Dew Point; n/a Gas Cap Size: v/a !
Maierial Spee.: A-709 Gr. SO0W to A-709 Gr. 50W Thickness: 1.00" (254mm) ||
Heat Number; 3100186 Carban Equivalent: 0.51 T
Preheat Temp, (Min.): 210°F ' Interpass Temp. (Min.): 210°F (Iﬂax.) 4505“317
All Weld Metal Tenslle Tensile Strength; 78,500 psi (MPa) Elongation: ?‘} 0%
Yield Point/ Strength: 61,300 psi (MPs)  Reduction in Area:: 67.0%
Side Bends  #1:PASSED #2: PASSED #3: PASSED #4PASSED |,
Reduced Section Tension Tension Strength:#1: 85439 Location of Break: #1: Weld Metal - Cllhu:tilc
#2: 85444 #2: Weld Metal - Ductile
CVN Test Temperatwre: 20F 154 #2:48  #3:36  4:48
Toughness of Weld Metal SMAW, SAW, FCAW, GMAW-S Reg. : g : e
& e i #5:54  #6: #7, ;
Chemistry of Deposited Weld Metal ¢: Mn: Sis P s: !
When Reguired-by Contract Documents Nir Cr: Mo: Ve Cuts ‘
Remarks Visual: Acceptable Macro Test: Acceptable Radiographic Test: PASSED, !III
Fillet Weld Soundngss Max. Size Single Pass: #1: #2: #3:
Macroeich Min. Size Multi Pass: u/a #: #2: #: ||
We, the undersigned, certify that the above described WPQR/FWS has been qualified in accordance with
Clause 5 of the AASHTO/AWS D1.5M/D1.5, (2008) Bridge Welding Code, |
1
Test Witmess: Patrick F. Dorris CWI/ WTTI Lab Number: 200807109 '
Dage: L o o . Compuany Name: CanAm Steal Corporation

Agency: Data: Asthorized By: Mg e l) Date: ,ﬁ'/n / 2-09?

]
dl
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L _WNWWTTI.COM

LABORATORY TEST REPORT

LABORATORY TEST NUMBER: 200907109

|
COMPANY NAME: CanAm Steel Corporation I

WELDER'S NAME: Joseph T, Shillingburg

PROCEDURE NUMBER: P1-2674

PROCESS: SAW

POSITION: 1G

MATERIAL SPECIFICATION: A-709 Gr. 50W to A-709 Gr, 50W
THICKNESS: 1,00" (25mm)

DIAMETER: n/a

TENSILE TEST RESULTS

MINIMUM TENSILE REQUIRED 70,000

#1 #2
WIDTH: 1.6605 in, 1.0010 in;
THICKNESS: 0.9195 n, 0.9675 in
AREA: 0.9200 sq. In, 0.9685 sqi
ULTIMATE TENSILE LOAD: 78,600 1bs, 82,750 Ibs!
ULTIMATE TENSILE STRENGTH: 85,439 psi 85444 psi|
LOCATION OF FAILURE: WM-Ductile ‘WM-Ductile
GUIDED BENDS OR FILLET WELD TEST RESULTS
SPECIMEN TYPE & FIGURE NO. RESULTS

#1: Side Bend per Figure 5.11 PASSED

#2: Side Bend per Figure 5.11 PASSED

#3: Side Bend per Figure 5.11 PASSED

#4: Sids Bend per Figure 5.11 PASSED _
OTHER: 3 Macroetch per Para. 5.18.2-PASSED, Viaual per Para. 6.26,1-PASSED, Radiograph per Pm’u:;:

PASSED
WELDING OF TEST SAMPLE WITNESSED BY: Patrick F. Dorris CWI/ WTTI
LABORATORY TEST CONDUCTED BY: Jeffrey T. Wiswesser CWI/ WTTI
LAB TEST CONDUCTED IN ACCORDANCE WITH: AWS D1,5-2008
DATE: 713012009
COMMENTS: See 2nd page of lab report for additional testing.
FINAL STATUS; PASSED

SIGNATURE: W

i,

0.10-
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L WHWTTLCOM

JEREY T Wisesegn

1144 N.GRAHAM 3T. -

ALLENTOWN, PA 18100 - TEL 810-820-9554

LABORATORY TEST NUMBER: 200907109
COMPANY NAME: CanAm Steel Corporation
MATERIAL SPECIFICATION: A-709 Gr.50W to A-709 Gr. 50W
IDENTIFICATION OF SAMPLE: Joseph T. Shillingburg(P1-2674)
THICKNESS: 1.00" (25mm}) ’

CHARPY V-NOTCH IMPACT TEST RESULTS

LOCATION FT-LBS.| LAT. EXP. %
25 MIN. | Avg. Inches | SHEAR
Center Weld 54 .048” 40
Center Weld 48 043" 30
Centet Weld 36 037 20
Center Weld 48 .044” 30
Center Weld 54 049 2

ALL WELD METAL TENSILE TEST RESULTS

WELDER TRAINING AND TESTING INSTITUTE

+ FAX 810-820-0274

Sample Tensile Yield Elongation Roductijh of
Strength | Strength (in 2%) Ared|
Joseph T. Shillingburg | 78,500 psi | 61,500psi | 29.0% 67.0%

il

DESTRUCTIVE TESTS CONDUCTED BY: J. Wiswesser CWI/ WTTI
TESTS CONDUCTED IN ACCORDANCE WITH: V-Noich Charpy Impact tests were

performed at -20 Degrees F. All testing in conformance with AWS D1.5 - 2008. All chl|Metal

Tensile test was performed in conformance with AWS D1.5 - 2008.
SIGNED BY: Jeffrey T. Wiswesser CWYWTT!
DATE: 07/30/2009

—

89070481
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WW WTTI.COM + FAX 610-820-0271
Welding Procedure Specification (WPS)
AWS D15
AASHTO / AWS D1.5 Qualification Type
Company Name: CanAm Steel Corporation Dage: 7130/2009
POR No.: P|-2674F WPS No.: P1-26T4F Revision No.: 0 :
Joint |
Type of Joint: Fiilet Welds (3/16" Max, Single Pass / 3/8" Min. Multiple Pass). Single ar Double Weld: Single Welded
Backing: n/a Backing Material: n/a '
Root Opening: n/a Roor flace Dimension: nfa
Groove Angle: n/a . Radius (J-U): o/a
Backgouging: n/a Backgouging Method: wa
Root Troavment: wa i .
Process - Heat Input | '
Welding Process(es): SAW Type: Machine Minimum; nn
: Maximum: n/a f
Baye Metals ——
Material Spec.; A-709 Gr, 36, 50, S0W Position
to: A-709 Gr. 36, 50, 50W Pogiton: 2F
Thickness: 1/8"- Unlimited Weld Progression: nfa
Other: Not Specified
e Electrical Characteristics
L Filler Metals Transfer Mode (GMAW): n/n ‘
Filler Metal Specifloation: A5.23 Current: DC Polarity: EP
Filler Metal Classification: ENilK Elecirical Stick Out:  1/2" to 3/4" |
Manyifacturer Trade Name: Lincolaweld LA-75 ,
Technique ‘
Shielding Stringer or Weave Bead: Stringer :
Flux: Lincolnweld $60  Mfg. Trade Name: Lincoln Single or Multiple Pass (per side):  Single & Multiple
Electrode-Flirx (Classp: FSA2-ENiTK-Nil-H§ Single or Multiple Elsctrode: Single Bleclrode
Gas: n/a Elecirode Spacing: Longimdinal: n/a
filow: nfs Fay Cup Sire: 5/8" Lateral: n/a Angle: nfa
Interpass Cleaning: Wilre brush, chipping hunmer] |
Prehoat Other: Min. Proheat & tmovpass FCM: Less Than 3!4"'*!00F 34" 10
Preheat Temp. (Min.): 210°F  (irsatow 3908 prekeat o ¢ min. of 76°8) :/éa“;sztﬁ FNl lggl\t: ﬂﬁfx oo;ﬁ;:%nﬂ ;1; - 1
emp, - ) 210°F Max): 450 1/2"=350F, Non FCM: an 3/4"=501 3/4" to .
e R et A B 1/2°10F. 1 112" t0 2 1/2°=10F. Greate thin 2 1/2'=225F,
Postweld Heas Treatment
Temperature: Without PWHT Hold Time: nfa
Heating / Cooling Rate: a i
Passes Diameter Amps Volts Travel Spead Jaint Dm’gn
5/16" Single | 3/32" 450 29.5 12 ipm |
3/8" Multiple 332" 360 -390 254-26.8 9.5-13.7 ipm N i
390-420 26,8 -28.2 10.8 - 15.7 ipm i
420 - 450 28,2-29.5 12-17.8 ipm a4l
Ll ]

L}

(

| This wps may vary due to fubrication sequence, fit up, pass size, ete,, within the limitations of variables given i,

I.murt'au 5.

Year of Code: 2008 Company Name: CpnAm Steel Corporation
Authorized ay:fdﬂ%w
Date: 4 [/ 2 A
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v {WW.W¥TTI.COM 1144 N. GRAHAM 8T, - ALLENTOWN, PA 18109 - TEL 610-820.9551 - FAX 640-820-0271

LABORATORY TEST REPORT

LABORATORY TEST NUMBER: 200907110

COMPANY NAME: CanAm Steel Corporation

WELDER'S NAME: Joseph T, Shillingbury

PROCEDURE NUMBER: P1-2674F

PROCESS: SAW

POSITION: 2F

MATERTAL SPECIFICATION: A-709 Gr.50W to A-709 Gr.50W
THICENESS: 112" - 1.00"

DIAMETER: n/a

TENSILE TEST RESULTS

MINIMUM TENSILE REQUIRED Tensiles not required

#1 #2
in, in
. THICKNESS: in, i |
Q AREA; sq. in, sq.|in.
ULTIMATE TENSILE LOAD: lbs. Ibs!
ULTIMATE TENSILE STRENGTH: psi psril'
LOCATION OF FAILURE: \
GUIDED BENDS OR FILLET WELD TEST RESULTS |
SPECIMEN TYPE & FIGURE NO. RESULTS
#7: Macroetch per Figure 5.8 PASSED
#2; Macroetch per Figure 5.8 PASSED
#3: Macroetch per Figure 5.8 PASSED
#4:0/a

OTHER: Visual - PASSED

WELDING OF TEST SAMPLE WITNESSED BY: Patrick F. Dorris CWI/ WTTI
LABORATORY TEST CONDUCTED BY: Jeffrey T. Wiswesaer CWIL/ WTTIL
LAB TEST CONDUCTED IN ACCORDANCE WITH: AWS D1.5-2008

DATE: 7/30/2009

COMMENTS: Lincolnweld LA-75 Filler Wire

FINAL STATUS: PASSED

SIGNATURE: @—-—
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STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: S-1009 Issue date:03-07-2013
Project: Jamaica VT., ER-BRF-015-1(23) STRUCTAL job #.:UPQ 1195
Base metal: ASTM A709 GR 36,50,50W, HPS 50W.

Welding process: Submerged Arc Welding

Filler metal spec. AWS, A5.17 ESAB SpoolArc 81

Flux / shielding gas: ESAB 10.71

Current and polarity: DCEN !Electrical stickout:11/2" +/- 1/4"
Welding position: 1 and 2F f
Preheat temp..:AWS D1.5 Table 4.3/ 12.3 IWPS qualification:AWS D1.5 / section 5
Heat input: 43.87 - 65.83 Kilojoules 'Supporting PQR#: SAW, PQR ORTHO 1G
\DCEN Rev 0.
welding

electrode size| amps  current volts  travel speed Joint Detail : T joint

18" 585-680 |32.5-355 |22-26

\ /
| |

Notes: For welding 5/16" fillet welds.

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/ 12.3

Maximum interpass temp. shall be 450°F

FCM 'Non FCM
Thickness of thickest part at point of welding | | |
up to 3/4" |125°F |50°F
3/4"to 1 1/2" |200°F _ |70°F
11/2"to 2 1/2" 300°F 150°F
over 2 1/2" |1350°F _ |225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




A Bubaictary of THE MMR GROUP, INC. A7
308 WEST BASIN ROAD + PO. BOX 803 » NEW CASTLE, DE 18720
{302) 328-0500 » FAX (302) 328-0417 M R

GROUP, INC.
G ESOF Carmpony

== Lehigh Testing laberateddes, lac.

T RE
Updated 7-6-11**

STRUCTAL BRIDGES — DIVISION OF CANAM DATE: March 28, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O. NO: VERBAL

CLAREMONT, NH 03743
LEHIGHNO: M-55-25

Sample 1
PAGE: 10f2

MATERIAL: ASTM A709 GR 50W Base (Filler Metal Electrode/Flux Classification AWS A5.17, E7TAS-EM12K-HS)
SPECIFICATION:  New York State SCM, 3" Edition, (Fig. 907)/ AWS D1.5-10 Procedure Qualification - FCM
SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, SAW, PQR ORTHO 1G DCEN, Rev 0
POSITION: 1G
WELDER: TIM BROWN, ID 500128

MECHANICAL PROPERTIES (Per ASTM A370-10)

Reduced Section Tensiles All Weld Metal Tensiles

{Per Para 806 (3)/ Para §.18.1) {Per Para 806 (c)/

Para 5.18.4/ASTM A370-10)

1A 1B 11 12

Width (inches) 1.020 1.031 - -
Thickness (inches) 0.962 0.970 -ee -—--
Diameter (inches) - 0.506 0.506
Area (square inches) 0.9812 1.001 0.2011 0.2011
Yield Strength (ksi) 0.2% Offset 82 80
Tensile Strength (ksi) 94 92 92 93
Elongation (%) in 1* 46 38 (2”) 24 2”) 24
Reduction of Area (%) 36 34 55 45
Ultimate Load (lbs.) 91,960 92,350 18,538 18,642

Location & Character of Failure Weld/Ductile Weld/Ductile

*MACROS (Per Para 806 (h)/ Para 5.18.2) IDE BEND TESTS {Per Para 806 (b)/ Para 5.18.3

1A, SATISFACTORY 1A. SATISFACTORY
1B. SATISFACTORY IB. SATISFACTORY
1C. SATISFACTORY 1C. SATISFACTORY

1D. SATISFACTORY
Based on the above testing this material meets the tensile, bend and macro requirements of the above specifications.
*Weld thickness could not be measured due to backing plate.
** Dual certified report to include Specification AWS D1.5-10.
Lehigh Testing Laboratories, Inc.

KyleD. LePore Kenneth M. Petito-

Kyle_ D. LePore, Mete;llography Technician Kenneth M. Petito: Slipvr:Mech_ani_cil Testing

This certificate of report shall not be reproduced, except in full, without written approval of Lehlgh Testing Laboratories, Inc, Testing relates only to ltem(s) tested.
The recordlag of false, fctitious or fraudulent statements or enirfes in this document may be punlshable as s felony under Federal Statutes.Form $00



308 WEST BASIN ROAD « RO. BOX 803 » NEW CASTLE, DE 19720
{302) 328-0500 * FAX (302) 326-0417

Eﬁ Lehigh Testing [L@Lb?ﬂ%ﬁfgﬁgu@ﬁg

wwwilshightesting.com TH
M
GROUP, INC.
a7 ESOP Company
RADIOGRAPHY TEST REPORT
DATE MARCH 25, 2011 SOURCE IR.192
PO NO. VERBAL GURIES 49
LTL NO. M-55-25-(SAMPLE #1) KILOVOLTS N/A
ATTN: STRUCTAL PARTNO, _ TiM BROWN - (100251) MILLAMPS N/A
Projact:
e BRIDGES SERIAL NO. WPQR# SAW-ORTHO-1G-DCEN  EXPOSURE (MIN) 10:30
MATERIAL & THK ~ ASTM-A709-GR.-50W-F.C.M.-C/S 1" FOCAL DIST (IN) S0D-13.75" OFD-1.25"
386 RIVER ROAD SPEC NYS SCM 3RD ED.-SEC 16 (FIG. 801) PEN sizE 20 B
CLAREMONT, NH. TYPE FiLM FUJI IX 50 SHIM SZE N/A
03743 NO. & 8IZE (3) DOUBLE LOADED 4.5 X 17 DENSITY 25-3.0
EFFECTIVE FOCAL SPOTSIZE  0.148 EXPOSURE; SINGLE X DOUBLE
T VIEWING; SINGLE X ___ DOUBLE
TYPES OF DEFECTS EXHIBITED LTL PROCEDURE - QA-NDE-P-002-REV-7
0lwd |
SERIAL NO. & E HIGE g REMARKS
OR VIEW NO. o 2]
)30 55 il §§ :
Nvsscm |9 |48 [88[85|3 (2| & 2|5
PQR-ORTHO-DGEN CONTRACTH BRCR270CIP
SAW WITNESSING WAIVED PER. E-MAIL.
1G - FLAT
1-2 1 SURFACE - FILM ARTIFACT
2-3[ ¥ 1 FILM ARTIFACT
3-4| 4 1 SURFACE - FILM ARTIFACT
DEFECT SEVERITY CODE (1) PRESENT BUT ACCEPTABLE QUANTITY INSPECTED 1
{3) UNACCEPTABLE NUMBER ACCEPTED i
NUMBER REJECTED

Lebiigh T Tabareliortion, Ine

O
&3-29-1I a / 7 W

{ DAVID C. STAATS LEVEL il, RT

This certificate of report shall not be reproduced, except {n full, without written approval of Lehigh Laboratories, Iuc. Testing relatea only to item(s)tested, The
recording of false or frandulent atatements or entries in this document may be punishable a5 a felomy under Federal Statutes.

Pomm €AN



NEW YORK CITY
DEPARTMENT OF TRANSPORTATION

Reviston 1: 8/2043

WELDING PROCEDURE QUALIFICATION RECORD

R # POR Ortho 1G-DCEN, Rev 0

A
Febricator: __Stmctal Bridgas -Claremont __, Date Prepared: _{{ﬂﬂ.ﬁtu_ Date Weldad: 03/16/11

SAW Position:
Filler Metal Specification: AWS AS.17

Electrode(s) & Manufacturer: _ ESAB Spoolarc 81

1G(Flaf)l  No.ofPasses: 12

Praceas:

. Fore (back)-Hand (Circle One)
Filler Metal Classification:

5-]

Manual, Semfautomatio or Automatic: Automatic

Eloctrado | Diameter | Stickout “Amps | Volts |.Current | Polarity | WicoFeed Speed | Travol Speed -
B I8 | 1% | 650 35 | DC- | Reverse 228
1 ST ) |
Fluxz ESAB 0K10.71 Shielding Gas: _NA Flow Rate:  NA Pew Point: NA

Material Specification, Thickness & Heat No; ASTM A709-50W __1” Plate HT#0506175 3/8” Bkg Bar; HT#0506343

Preheat Temp: 225°F  Interpass Temp: 250°F Wolded by: _Tim Brown_ Clack #; 500128
Weld Witnessed by: _ Steve Mill ﬂf Agenay: Penncni Associates, Ino,
e _u__,y— . v u:_%/’% FAT ‘3 y:
SPECIMEN _ TESTS RESULTS
. () @
All Weld Metal Tensile Strongth (o) T 1 93
Tension Q
Yield Strength (psi) 2. o
(AWMT) Elongationin2” (%) _ 2 ) 2.4
Rc._'.ducﬂon in Area (%) S5 5 o NS
Side Bends [Goon 2, 000l 3, Quob 4, Goon
Roduced Section Tensile Strength 1. _ al Lacation of Broak 1. W eLB /pUeHLe,
Tension ' ' '
2, __ql = 2. WweLn 1
Chemy Impnet | (§4_ .60 7462 70 ) Avg, Ft. Lbs, L @_L i
(Weld Metat) B N e b o) Avg, Ft. Lbs,
- BSW & EGW
P ) B ) Avg. FBt.Lbg @ °F
X c.___ _____Mw________P______ 8 8
o n oo
B . e W, T — V- ua\ﬂnwﬁhnymammnm'. uNIT
Maﬂl'ﬂﬂtﬂll ﬁg.q-‘«'\SFMQ’)&Y . I_'__—_:Am_’_ _ _I
Radiographio Test by AT, D/H /l/ Chy S /L(.ﬁ{m}u}m/y /“"’ -/;, A ",/;,\;‘, / if s _,|/ APPHOVEDASNOTED
Radlograph Bamid by:_ Sud VWAL Agency _ FEMAOIL | / /jg__/ )l

Nooime Jro ( /x ?"""/)'V
t ).',1"‘,‘/ TN A A I‘///-I i of ’
[0 s PR o fu (/4"(‘/
Phee i .'/ ) /. /

‘Welding and Testing lnAccordnncowIthNYSSf’M “‘Edlhou ) /-f,, T IRy /‘,,/

r'/r/}/.

Radiograph Test: /e F @’ / i /,/"/(
Heat Treatment: l,./ /)

o 7

B m;o\m'i

//m

EVIEWER  DATE

))vr el




To:  Structal Bridge Page 2 of 2
Re:  Contract No. BRC270C/P April 12,2011
Subject: WPQR # PQR-Ortho 1G-DCEN, Rev. 0

For your record, please find the attached Welding Procedure Qualification
Record identified as WPQR # PQR Ottho 1G-DCEN, Rev. 0, stamped "Approved as
Noted" by our Fabrication Engineering Unit (FEU),

A Welding Procedure Specification for each joint configuration to be used
during production welding must be submitted for review and approval by FRBU prior to the
start of the welding,

The radiographs are being returned to you for your records. And, if you want the

welder, Tim Brown, to be also qualified for the federally funded projects, you should send
the radiographs to the NYSDOT for their review and approval.

Very truly yours

Muly
Director-Quality Assurance
Division of Bridges

Ernclosure
JL/tr

CC: Skanska, GPI, URS, Pennoni Associates, Inc.



NEW YORK CITY

Department of Transportation |
JANETTE SADIK-KHAN, Gommissioner

Structal Bridge April 12,2011
386 River Road
Claremont, NH 03743

Attention: Mr. Alain Daigneault

Re: Brooklyn Bridge - Rehabilitation of Approach Spans and Ramps and Painting of the Entire
Bridge
Conlract No, BRC270C/P
Welding Procedure Qualification Record No. PQR Ortho LG-DCEN, Rev. 0

Dear Mr. Daigueault:

Reference is made to (he SAW welding procedure qualification test performed on
March 16, 2011. The automatic SAW process was performed on a 1" thick ASTM A709
Gr. 50W plate oriented in the flat position (1G). The WPQR test plate was prepared in
accordance with Figure 801D of the New York State Steel Construction Manual (NYSSCM)
with a vee groove joint having a 20° inclusive angle, 5/8" root opening and a 3/8" backing

bar.

We have reviewed the reports of the WPQR mechanical tests including all weld
metal tests, reduced section tests and Charpy V-Notch impact tests. We have also
physically examined the radiographs, side bend specimens and macroetch
specimens. These tests have been performed in accordance with the requirements of
Sections 7 and 8 of the NYSSCM. ‘The results substantively met with the established
requirements sct forth within this document. WPQR # PQR Ortho 1G-DCEN, Rev. 0 for
the automatic SAW process utilizing 1/8" diameter ESAB Spoolarc 81 elecirode,
depositing in 12 weld passes, with DCEN at 650 Amps and 35 Vols, at a travel speed of
22.8 IPM is, therefore, acceptable for use on NYCDOT projects.

In addition, the welder Tim Brown, Clock # 500128, who performed this welding
procedure qualification test, is qualified for automatic SAW welding in the positions
stipulated in table 811.3 of the NYSSCM, for Non-Federally Funded NYCDOT projects.

NYC Dapartment of Transportation |

Divislon of Britiyea; Butroan of Engineering Review & Suppert
65 Water Street, 5 Floor

New York, NY 10041

T: 212.839.4024 F: 212.839,4042

wwan.nyc.govidat
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Lehigh Testing Laberateries, lac. y
A Subsidiary of THE MMR GROUP, ING. V7

308 WEST BASIN ROAD « P.O. BOX 903 « NEW CASTLE, OE 19720 TH/t/’ / l'. (.

(302) 328-0500 » FAX ({302) 328-0417
MIVIR
GROUP, INC.
an €50P Company

TEST REPORT
Updated 7-6-11**

STRUCTAL BRIDGES — DIVISION OF CANAM DATE: March 28, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL

CLAREMONT, NH 03743
LEHIGHNO: M-55-25

Sample 1
PAGE: 20f2

MATERIAL: ASTM A709 GR 50W Base (Filler Metal Electrode/Flux Classification AWS AS5.17, ETA5-EM12K-HS8)
SPECIFICATION:  New York State SCM, 3" Edition, (Fig. 907)/ AWS D1.5-10 Procedure Qualification - FCM
SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, SAW, PQR ORTHO 1G DCEN, Rev 0
POSITION: 1G
WELDER: TIM BROWN, ID 500128

WELD IMPACT PROPERTIES (Per Para. 806(d)/ Para 5.18.5/ASTM A370-10)

Impact Lateral
Energy Expansion Shear

Lehigh No. Customer ID Test Temp. (Ft.-Lbs.) (Mils) (%)

M-55-25-1 PQR ORTHO 1G DCEN, Rev 0 -20°F 64 52 25
-20°F 60 54 25
-20°F 74 60 25
-20°F 62 51 25
-20°F 70 61 25
AVG* 65 55 25

Specimen Size: 10mm x 10mm
*Average per NYSSCM, Para 807.4 and AWS D1.5, Para 5.19.5.1.

Based on the above testing this material meets the impact requirement of the above specifications.

** Dual certified report to include Specification AWS D!.5-10.

Lehigh Testing Laboratories, Inc.

Kenneth M. Petito, Supvr., Mechanical Testing

This certiflcate of report shall not be reproduced, except In full, without written appraval of Lehigh Testing Laboratories, Inc. Testing relates only to item(a) fested,
Tte recording of falge, fietitious or fraudulent séatements or entries in this document may be punishable as a felony under Federal Statuies.Form 300



STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: FC-1001A Issue date:03-07-2013

Project: Jamaica VT., ER-BRF-015-1(23) STRUCTAL job #.: UPO 1195

Base metal: ASTM A709 GR 36,50,50W, HPS 50W.
Welding process:Flux Cored Arc Welding [ —
Filler metal spec. AWS,A5.29 ESAB DualShield 810X-Ni1

Flux / shielding gas:100% CO2

Current and polarity: DCEP Electrical stickout: 3/4" +/- 1/4"

Welding position: 1F and 2F

Preheat temp...AWS D1.5 Table 4.3 /12.3 WPS qualification:AWS D1.5 / section 5
Heat input: 35.34 - 49.00, Kilojoules Supporting PQR#.FCAW-PQR-50W-50W-

1G-WM23, REV.1

welding
electrode size amps current volts |travel speed | Joint Detail :T joint

116" 1300-345 |27-29 12.25-13.75

5/16"

—— — Ty

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F

| FCM Non FCM
Thickness of thickest part at point of welding
up to 3/4" 125°F 50°F
3/4"to 1 1/2" 200°F 70°F
11/2"to 2 1/2" 300°F 150°F
over 2 1/2" __|350°F  |225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the

contract documents and the AWS D1.5, 2010 Bridge Welding Code.




|
. _ "
PROCEDURE QUALIFICATION RECORD h
PQR NUMBER:FCAW-PO.R"S(JW-50V§'-16-WM23 Rev.1

|

Welder’s Name_Daryl HASTINGS ID_Employeed 1185 Welding Test Date_02/15-2011 )
Process_FCAW Position_1G ESO_3/4" Joint Detail : B-U2a-GF|
Electrode(s) Mfg. Designation_ESAB DualShield§10XNi1Elect.Class, E81T1 - NilC_AWS FluxDeslg. NZ}\'
Post Weld Heat Treatment :Temp_N/A Hold Time__N/A Heating/Cooling Rate_ N/A !!
|
| Diameter Current  WrFs* Voltage Qurrent & Polarltyq
 Electrode (1) 1/16" 3276 | — 28.9 | I bcep

Electrode (2) W | l'__.

Electrode (3) _ | .—,

Calculated Heat Input (see 5.12)__ 45.4 kJ/in. per 5.13

i.
Shielding Gas__CO, Dew Point_-40C Flow Rate__40-45 CFH Gas Cup Size |5/8"
Travel Speed: Min.__12.5 IPM average Max.__ -~ I
Base Metal Specification and Thickness__A709 Gr.50W, 1” Heat Number 0506176 |

Backing Metal Specification and Thickness__A709 Gr.50W, 3/8” Heat Number 0506343

Base metal Carbon Equivalent {(see 5.4.2)  0.575 |
I

{See attached the Certified Mill Test Report for Base and Backiné,iMaterials)

Preheat Temp.__250F Interpass Temp. : Min.__ 250F Max..__ 550F

SPECIMEN TEST RESULTS [
AWMT : Tensile Strength__ 94 ksi Yield Strength__84 ksi Elong.% In50mm__25  ROA (%';}‘ 59
Visual Inspection: x Acceptable Unacceptable **Macro Test: x Acceptable Unacceptable |
Side Bends 1._Satisfactory 2._Satisfactory 3._Satlsfactory 4. Satisfactory
Eé-duced Section Tensh—m: Tension Strength (ksi)  1._98 ) Location of Break 1._Base / du_g']e B :

2..95 Location of Break 2._Base / ductl:e

Charpy V-Notch impact  (__ 93 104 ,__ 89 ., 80 8 i)
Toughness of Weld Metal (93 , 89 ,_ 86 ) .l:
SMAW, SAW, FCAW, GMAW - 5 Req’d. *Avg. 89 ft.ibbs@ _-20°F |

ESW and EGW — 8 Req'd.
**Chemistry of Deposited Weld Metal  C___0.06 _ Mn_ 132 Si__058 P 0.007 1 s__<o001
When Required by contract Documents* Ni_ 0,90 Cr__0.10 Mo__ 0.01 vV 003 ’iCu 0.08
Radiographic Test: x Accebtable Unacceptable Remarks: - i
Fillet Weld Soundness Maximum Size Single Pass 5[16"__ 1._Acceptable 2._Acceptahle 3. Acceptable
Macroetch Minimum Size Multiple pass:__3/8" 1. Acceptable 2. Acceptable 3._Iiixccegtab!g
We, the unagrsig—ned, i:ertify that the above described WPQR/FWS has been qualified in accordance with Clause 5 of the
AASHTO / AWS D1.5M/D1.5, (___ 2008 ) Bridge Welding Code, '

Year l

i
State/3™ party Witness___ William Campbell Mfr./Contractor_Manufacturer: Structal, divi Canam

[
Date 02-15-2011 - Authorized By  A.Dalgneault i

Agency ResultsRenes
vate Ll

WILLIAM A. CAMPBELL pate_ WARCH %, 201} |

Wl g4070411 pr—
*Optionﬁ- - *’_"ﬂOptional for (_:JP; *Discard the highest and I_c;wetluég an—d éve;age_ the 3 remau']':lng.
Structal Form Rev.0 / 2011-02-12 1




308 WEST BASIN ROAD « PO. BOX 903 + NEW CASTLE, DE 19720
(302) 328-0500 * FAX (302) 328-0417

L e

www.lehightesting.com THE
GROUP, INC.
TETO Zompan;
RADIOGRAPHY TEST REPORT
DATE FEBRUARY 24, 2011 SOURCE IR 192
PO NO VERBAL CURIES &4
LTU NO. M-51-12 KILOVOLTS N/A
ATTN: STRUCTAL PART NO. DARYL HASTINGS MILLIAMPS N/A
Project:
BRIDGES SERIALNO.  FCAW-PQR-80W-50W-1G-WM-23-REV-1 EXPOSURE (MIN) 7:45
DIVISION OF CANAM MATERIAL & THK ASTM-A709-GR.50W-C/S 1" FOCAL DIST (N} SOD-13.75" OFD-1.25"
SPEC AWS D1.5 - 08 (F.C.M.) PEN SIZE 20
4011 CLAY STREET TYPE FILM FUJI IX 50 SHIM Size N/A
POINT OF ROCKS, MD. NO. & SIZE (2) DOUBLE LOADED 4.5 X 17 DENSITY 22-28
21777 EFFECTIVE FOCAL SPOT SIZE 0.148  EXPOSURE; SINGLE X DOUBLE
VIEWING: SINGLE X DOUBLE
TYPES OF DEFECTS EXVITED LTi. PROCEDURE - QA.-NDE-P.002-REV.7
a
2
SERIAL NO. & Bleleéle | > |2 loel2 |5 REMARKS
OR VIEW NO. &gésgéngg?gigg
= - p=1 o
I HEHH I HHEE
FCA R =i
SOW-HOW-VM- 23 REV-1 CONTRACT# 2010CB00%
FLAT -1G —
1-2| v 1 FILM ARTIFAC T
2-3] v 1 FILM ARTIFACT
DEFECT SEVERITY CODE (1) PRESENT BUT ACCEPTABLE QUANTITY INSPECTED i
(3) UNACCEPTABLE NUMBER ACCEPTED 1
NUMBER REJECTED [}

Lelifigh Tiestfiag Lilberabenfes, o

LY

DAVID C. STAATS Level Il, RT

This certificate of report shall not be reproduced, except In full, withont written approval of Lehigh Laboratories, Inc. Testing relates only to Jtem(s)tested. The
recording of false or fraudulent statemeats or eatries in this document may be punishable 3s a feloay under Federal Statutes,
Form 500



Lehigh Testing laberateries, lnc.

A Subsidiary of THE MMR GROUP, INC

BednE

308 WEST BASIN ROAD » PO. BOX 803 » NEW CASTLE, DE 19720 TH{E/“(I " _' -
(302) 328-0500 « FAX (302) 328-0417 ARSI
/V1/VIR
GROUP, INC,
an ESOP Company.
TEST REPORT
STRUCTAL BRIDGES - DIVISION OF CANAM DATE: February 25, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.0. NO: VERBAL
CLAREMONT, NH 03743 LEHIGH NO: M-51-13
PAGE: lofl
MATERIAL: ASTM A709 GR 50W

SPECIFICATION: AWS D1.5-08, FCM Fillet Weld Soundness Qualification

SAMPLE DESIGNATION: (1) SAMPLE: PQR NO. FCAW-PQR-50W-50W-1, 2F-WM-23 REV. 1,
5/16” SINGLE PASS,
WELDER: DARYL HASTINGS

MACROS (Per Para. 5.19.3)
{Single Pass)

A B C
No. Cracks: Acceptable Acceptable Acceptable
Thorough Fusion: Acceptable Acceptable Acceptable
Weld Profiles: Acceptable Acceptable Acceptable
No Undercut Exceeding Imm: Acceptable Acceptable Acceptable
Fillet Weld Leg Size: Acceptable Acceptable Acceptable
Fillet Weld Fusion: Acceptable Acceptable Acceptable

Single Pass requirement is acceptable per AWS D1.5-08 Fillet Weld Soundness Qualification.

Lehigh Testing Laboratories, Inc.

KyleD. LePore

Kyle D. LePore, Metallography Technician

This certificate of report shall not be reproduced, except in full, withnut written approval of Lehigh Testing Labaratories, Inc. Testing relates anty o item(s)
testeds ‘The recording of false, fictitious or fraudulent statements or entries in this docement may be punishable as a felony under Federal Statutes. Form 500



il FILLET WELD PQR WELDING PARAMETERS RECORD

i it Fchrs ~PRR~60 ~Sow ReVIZ-
i lfJ-PQR#LQ'I “h23  DATEZ2-4-/1  WELDER ! Mosts
E : ' LC Y Lol S N e <Dr._,—_ﬁL a-.itz.ﬂyj_
— Kl
1 < :g E v '.1 — : ———
ik Foeel |pass | voLr AMP TRA(EL‘[;TED
: Qa | 3/ A 29,5 <IL3 1
M= } : e 2 | 23%.% 315 15
- i 3 232.5 345 o
! 1 .
o 18! 5
N | 5
v | !F
ol |
N i
‘ {i I
I‘ .
I! 1
|
I |
: IR
. rl 1 So—‘_
] 1 . x‘
; fr Mecroerh Acc,e,_me—é gec ¥
. 18 ———  ~_, JOINT PETAI
R0 e e
. '; &
1. Brd Party Test Witness
'! 1|(,0 Name CWI Signature
"I Iabrlcﬂtor’s Representative Signature p f}uoh,t()@u.\w
Widal) 17 |
i‘ReV.O

il 7 WILLIAM A, CAMPRELL A Page | of 1
I oMl ARt
I W EROMN



A Subsidiary of THE MMR GROURP, INC. 27
308 WEST BASIN ROAD ¢ P.Q. BOX 803 « NEW CASTLE, DE 19720 '/

Lﬂ Lehigh Testing laberateres, lace. /)

THE// /|
(302) 328-0500 » FAX (302) 328-0417 -
/V1/VIR
GROUP, INC.
on E$0F Compony
TEST REPORT
STRUCTAL BRIDGES —DIVISION OF CANAM DATE: February 25, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.0O. NO: VERBAL
CLAREMONT, NH 03743
LEHIGH NO: M-51-12
PAGE: 1of1
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-Nil1C)
SPECIFICATION: ASME SECTION II, PART C 2010, SFA-AWS A5.29, E81T1-NilC

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-1G-WM-23 REV, 1,
POSITION: 1G
‘WELDER: DARYL HASTINGS

CHEMICAL ANALYSIS (%)

WELD METAL

Carbon 0.06
Sulfur <0.001
Manganese 1.32
Silicon 0.58
Phosphorus 0.002
Chromium 0.10
Nickel 0.90
Molybdenum 0.01
Aluminum 0.01
Vanadium 0.03

Based on the above analysis this material meets the chemical requirements of ASME Section II, Part C
2010, SFA-AWS A5.29, E81T1-NiiC.

LTL Procedure: QA-CH-P-048 Rev | (Leco C&S)
QA-CH-P-124 Rev 1 (ICP)
Lehigh Testing Laboratories, Inc.

Peter M. Tngelgaw

Peter M. Engelgau, Prir;cipal Chemist

This certificate of report shall net be reproduced, except in full, without written approval of Lehigh Testing Laboratarics, Ine, Testing refates only to item(s) tested,
The recording of false, fictitious or fraudulent stateinents or entries in this document may he punishable as a felony under Federal Statutes, FForm 500



A Subgidlary of THE MMA GROUP, INC.
308 WEST BASIN ROAD ¢« P.O. BOX 903 « NEW CASTLE, DE 18720

Lﬂ Lehigh testing Laberateries, lnc

THE// ||

(302) 32B-0500 » FAX (302) 328-0417
/V1/VIR
GROUP, INC.
0n LSOM Corrpae,
TEST REPORT
UPDATED: 3/3/11*
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: February 25, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.0O. NO: VERBAL
CLAREMONT, NH 03743
LEHIGH NO; M-51-12
PAGE: 1of1
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-Ni1C)
SPECIFICATION: ASME SECTION 11, PART C 2010, SFA-AWS A5.29, E81T1-NilC

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-1G-WM-23 REV. 1,
POSITION: 1G
WELDER: DARYL HASTINGS

CHEMICAL ANALYSIS (%)

WELD METAL

Carbon 0.06
Sulfur <0.001
Manganese 1.32
Silicon 0.58
Phosphorus 0.002
Chromium 0.10
Nickel 0.90
Molybdenum 0.01
Aluminum 0.01
Vanadium 0.03
Copper 0.08

Based on the above analysis this material meets the chemical requirements of ASME Section II, Part C
2010, SFA-AWS A5.29, E8ITI-NilC.

LTL Procedure: QA-CH-P-048 Rev 1 (Leco C&S)
QA-CH-P-124 Rev 1 (ICP)
Lehigh Testing Laboratories, Inc.

Peter M. Engelgaw

Peter M. Engelgau, Principéf Chemist

*Updated to include copper.

This certificate of report shall not be reproduced, except in full, without writtcn approval of Lehigh Testing Labortorics, Inc. Testing relates unly to item(s) tested.
The recording of false, fictitious or fraudulent statements or entries in this document may be punishable as a felony under Federal Statutes. Form 500



LT‘ Lehigh testing laberateries, lne.

A Subaidlary of THE MMR GROUP, INC AT

308 WEST BASIN ROAD « P.O, BOX 803 » NEW CASTLE, DE 19720 THe g

(302) 328-0500 » FAX (302) 328-0417 |
VM /WR
GROUP, INC.
an SO0 Compar,
TEST REPORT
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: February 25, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL
CLAREMONT, NH 03743
LEHIGHNO: M-51-12
PAGE: 1 of 2
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-NilC)
SPECIFICATION: AWS DI1.5-08 (FIG 5.1), FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
POR NO. FCAW-PQR-50W-50W-1G-WM-23 REV. 1,
POSITION: 1G
WELDER: DARYL HASTINGS

MECHANICAL PROPERTIES (Per ASTM A370-09ae1)
All Weld Metal Tensile

Reduced Section Tensiles (Per Para 5.18.4/
(Per Para 5.18.1) ASTM A370-095%")
A B
Width (inches) 1.016 1.024
Thickness (inches) 0.895 0.938 ----
Diameter (inches) - - 0.505
Area (square inches) 0.9093 0.9605 0.2003
Yield Strength (ksi) 0.2% Offset e - 84
Tensile Strength (ksi) 98 95 94
Elongation (%) in 17 31 32 2”) 25
Reduction of Area (%) 44 48 59
Ultimate Load (Ibs.) 89,030 91,670 18,863
Location & Character of Failure Base/Ductile Base/Ductile
MACROS (Per Para 5.18.2) SIDE BEND TESTS (Per Para 5.18.3)
A. SATISFACTORY A. SATISFACTORY
B. SATISFACTORY B. SATISFACTORY
C. SATISFACTORY C. SATISFACTORY

D. SATISFACTORY

Based on the above testing this material meets the reduced section tensile, all weld metal tensile, bend and macro
requirements of the above specification.

Lehigh Testing Laboratories, Inc.

Kyle D. LePore Kerwnethv M. Petitor

Kyle D. LePore, Metallogr;phy ‘Technician Kenneth M. Petito, SLEJvr., Mechanical Testing

This certiticate of report shall not be reproduced, except in full, without written approval of Lehigh Testing Laboratories, Inv. Testing relates only to iten(s) tested.
The recording of false, fictitious or fraudulent statemen(s or entries in this dacument may be punishable as a felony under Federal Statutes. Form S0



A Supsidiary of THE MMR GROUP, INC. il

Lﬂ Lehigh testing laberatertes, lac.

308 WEST BASIN ROAD « P.O. BOX 803 « NEW CASTLE, DE 19720

THE/ /

(302) 328-0500 » FAX (302) 328-0417
V1 /VIR
GROUP, INC.
SR ESOP Campony

TEST REPORT

STRUCTAL BRIDGES — DIVISION OF CANAM DATE; February 25, 2011

ATTENTION: ALAIN DAIGNEAULT

386 RIVER ROAD P.0. NO: VERBAL

CLAREMONT, NH 03743
LEHIGHNO: M-51-12

PAGE: 20f2
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-NilC)
SPECIFICATION: AWS D1.5-08 (FIG 5.1), FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-1G-WM-23 REV. 1,
POSITION: 1G
WELDER: DARYL HASTINGS

WELD IMPACT PROPERTIES (Per Para 5.18.5/ASTM A370-09a%")
Impact Lateral
Energy Expansion Shear

Lehigh No. Customer ID Test Temp. (Ft.-Lbs.) (Mils) (%)
M-51-12  PQR #FCAW-PQR-50W- -20°F 93 71 30
SOW-1G-WM-23, REV 1 -20°F 104 74 30
-20°F 89 68 30
-20°F 80 65 30
-20°F 86 70 30
AVG* 89 70 30

Specimen Size: 10mm x 10mm
* Average per paragraph 5.19.5.1,

Based on the above testing this material meets the weld impact requirement of the above specification.

Lehigh Testing Laboratories, Inc.

Kenneth M. Petito

Kenneth M. Petito, Supvr, Mechanical Testing

‘This certificate of repyrt shall not be reproduced, except in full, without written approval of Lehigh Testing Laboraturies, De, Testing relates only to item(s) cested,
‘The recording of false, fietitions or fraudulent statements or entries in this document may be punishable s a felony under Federal Statutes, Form S0
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STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: FC-1002A Issue date:03-07-2013
Project: Jamaica VT., ER-BRF-015-1(23) 'STRUCTAL job #.:UPO 1195
Base metal: ASTM A709 GR 36,50,50W, HPS 50W. |

Welding process:Flux Cored Arc Welding

Filter metal spec. AWS,A5.29 ESAB DualShietd 810X-Ni1

Flux / shielding gas:100% CQO2

Current and polarity: DCEP |Electrical stickout: 3/4" +/- 1/4"
Welding position: 3F
Preheat temp...AWS D1.5 Table 4.3/ 12.3 IWPS qualification:AWS D1.5 / section 5
Heat input: 36.8 - 48.21, Kilojoules ‘Supporting PQR#.FCAW-PQR-50W-50W-
3G-WmM23
welding

electrode size amps current volts travel speed onint Detail : T joint

1/16" 1200-225 |23-25 7-751M

Notes: For welding 5/16" Fillet welds.

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F

[FCM 'Non FCM
Thickness of thickest part at point of welding | -
up to 3/4" . 125°F | 50°F
3/4" to 1 1/2" 1200°F ' 70°F
11/2" to 2 1/2" |300°F | |150°F
over 2 1/2" 1350°F f 225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




PROCEDURE QUALIFICATION RECORD

PQR NUMBER:FCAW-PQR-50W-50W-3¢-WM23
1 ojo 0 , QO
Welder’s Name_Dary| HASTINGS ID_Employee# 1185 Welding Test Date 12-16- 201/1’ -
Process_FCAW Position_3G ESO_3/4” Joint Detail : B-U2a-GF
f Flectrode(s) Mfg. Designation_ESAB DualShIeIdSlOXNllElecl .Class._E81T1 — Ni1C AWS FluxDeslg. _N/A
st Weld Heat Treatment :Temp_ N/A Hold Time__ N/A Heating/Cooling Rate  N/A
_ B Diameter Current - WFS* N Voltage _ Current & Polarity
Electrade (1) 1/16” 217.5 — 24.6 DCEP

Electrode (2)

Electrode (3)

Calculated Heat Input (see 5.12)

45.9 ki/in. per 5.13

Shielding Gas__CQ, Dew Point_-40C Flow Rate__40-45 CFH Gas Cup Size_3/8"
Travel Speed: Min.__ 7.3 in/min, average Max,_ -
Base Metal Specification and Thickness__A709 Gr.50W, 1” Heat Number 0506176

Backing Metal Specification and Thickness__ A709 Gr.50W, 3/8” Heat Number 0506343
Base metal Carbon Equivalent (see 5.4.2)  0.575
(See attached the Certified Mill Test Report for Base and Backing Materials)

Preheat Temp.__225F Interpass Ternp. : Min.__ 225F Max.___400F
SPECIMEN TEST RESULTS o
AWMT Tensile Strength__98 ksi__ Yield Strength 89 ksi Elong.% In 50mm__26 _ ROA (%)__70
Visual Inspection: x Acceptable Unacceptable **Macro Test: x Acceptable Unaccepi'éble
Side Bends 1._Satisfactory 2._ Satisfactory 3. Satisfactory 4. Satasfactorv
~Paduced SeEtion Te-r;sion : Tension Strength 1 94 ksj Location of Break 1._base / ductile
\_/ 2._93 ksi Location of Break 2._base / ductile
Charpy V-Notch impact (Ft.-Lbs.) ( 78 ., 70, 74, g 79 )
Toughness of Weld Metal (Ft.-Lbs.) (78 ,__ 74 , 79 )
SMAW, SAW, FCAW, GMAW ~ 5 Req’d.  °Avg. 77 ftlbs @ -20°F
ESW and EGW — 8 Req'd.
**Chemistry of Deposited Weld Metal (%) C_ 0.05 __ Mn 1.29 Si_ 0,58 P_ _0.007  S_0.005
When Required by contract Documents* Ni  0.87 Cr_008 Mo <0.01 V_0.03 Cu__0.05
Fajiographic Test: x Acceptable Unacceptable Remarks: - B l
Fillet Weld Soundness Maximum Size Single Pass : S/16” 1._Acceptable 2. Accegtablé 3. Acceptable
Macroetch Minimum Size Multiple pass:__3/8” 1. Acceptable 2. Acceptahle 3. Arerlahle

We, the unc undersigned, certify that the above described WPQR/FWS has been quallﬂed in accordance with Clause 5 of the

AASHTO / AWS D1.5M/D1.5, (

2008 ) Bridge Welding Code.

Year =
State/3™ party Witness__ D. Lang Mfr./Contractor_Manufacturer: Structal, div. Canam
Date 12-16201 1 i CaenaY. Authorized By A.Daigneault

o e ooz
ﬂﬂ

.' A_gency R ul‘r'; eviewed_ Kev
I M e /Zmﬁ Cc&;ﬁ;ﬁé&d

CWB CeVEL 2 ¥ §

*_Optional; “ **QOptiopal for éJP;
Structal Form Rev.0 / 2011-02-12

*Discard the h_ighest and lowest values and aw_sragé the 3 remaining.
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Lelfigh Testing Laberatories, I

A Subsidiary of THE MMR GROUR ING.

lg’iihgl 308 WEST BASIN ROAD * PO, BOX 503 » NEW CASTLE, DE 19720 |
(302) 328-0600 » FAX (302) 328-0417 :
~ www.lehightesting.com THE
( \ p)
- GROUP, ING.
N ESOP Company
RADIOGRAPHY TEST REPORT
DATE JANUARY 3, 2011 SOURCE | IR192
PO NO. VERBAL CURIES ‘38
LTL NO. K-41-30-2 KILOVOLTS [" NIA
Il.
ATTN: STRUCTAL PART NO. DARYL HASTINGS MILLIAMPS | NIA
P ot: X T
s BRIDGES SERIALNO.  WPS#FCAW-PQR-50W-50W-3G-WM-23 EXPOSURE (MIN) 17:00
DIVISION OF CANAM MATERIAL & THK ASTM-A709-GR.50W-C/S 1" FOCAL DIST (IN) S0D-13.75" OFD-1.25"
SPEC AWS D1.5 - 08 (F.C.M) PEN SZE . 20
4011 CLAY STREET TYPE FILM FUJ IX 50 SHIM SIZE | NIA
PQINT OF ROCKS, MD. ND. & SIZE (2) DOUBLE LOADED 4.5 X 17 DENSITY |.i 22-28
|
21777 EFFECTIVE FOCAL SPOT SIZE _ 0.153__ /EXPOSURE; SINGLE X DOUBLE
VIEWING; SINGLE” X DOUBLE
| TYPES OF DEFECTS EXHIBITED (7L PROGEDURE - QA-NI:Té-Flpoz-nﬁv-'r
‘E(—\ 0.& a g g E |5 2 5 REMARKS I
oA 5 o
OR__ Ao, &agéfgagg % ggﬁgﬁﬁ !
[$3 @ = o |
IR EEHH G HEE |
FCAW-PQR I
GOW-50W-WM-23 CONTRACT# 2010CB004
VERT. - 30 [
K 1 1 FILM ARTIFAGT |
2-3| ¥ 1 i FILM ARTIFACT
Il
I
(H
il
:
N N il
u,
I
I
il
i
DEFECT SEVERITY CODE (1) PRESENT BUT ACCEPTABLE QUANTITY INSPECTED

This certificate of regort shall not be reproduced, except In full, without written approval of Lehigh Laboratories, Inc, Testin
recordmg of false or fraudulent statements or entries n this document may be punishable as a felony under Federal Statutes.

(3) UNAGCEPTABLE

NUMBER ACCEPTED
NUMBER REJECTED

DAVID C. STAATS Level i, RT

¢ relates I Irly to item(s)tested, The
|

i Form 500
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A Bubgldiary of THE MMR GROWP, INC.

308 WEST BASIN ROAD ¢ PO, BOX 803 « NEW-CASTLE, OE 19720
(302) 328-0500 « FAX (302) 328-0417

|
[
|
| /V1LVIR
| GROUP, INC.
| mm
TEST REPORT |
|
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: January 6, 2011
ATTENTION: ALAIN DAIGNEAULT - '
386 RIVER ROAD P.O.NO: VERBAL ‘
CLAREMONT, NH 03743 ;
LEHIGHNO: K-41-30 |
Sample 2 |
PAGE: lofl |
|,
MATERIAL: ASTM A709 GR S0W Plate (Filler Metal Classification AWS A5.29, E§1T1-NilC)
SPECIFICATION: SECTION II, PART C 2010, SFA-AWS A5.29, FCM Procedure Qualification
SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1* THICK, FCAW, 1

PQR NO. FCAW-PQR-50W-50W-3G-W-23,

POSITION: 3G
WELDER: DARYL HASTINGS

CHEMICAL ANALYSIS (%) -

WELD METAL
Carbon 0.05
Sulfur 0.005
 Manganese 1.29
~ Silicon 0.58
Phosphorus  0.007
Chromium 0.08
Nickel 0.87
Molybdeoum <0.01
Aluminum <0.01
Vanadium 0.03
Titanium 0.06
Copper 0.05
Niobium (Cb) 0.02

|
[

i
\
|
|

Based on the above analysis this material meets the chemical requirements of Section II, Part C 2010, SFA-
AWS A5.29, FCM Procedure Qualification. |

LTL Procedure: QA-CH-P-048 Rev 1 (Leco Cé&S)
QA-CH-P-124 Rev 1 (ICP)

Lehigh Testing Laboratories, Inc.

|
Peter M. I%ngdgaw

/

A
-—

Peter M. Engelgau, Principal Chemist

This certificate of report shall not be reproduced, exeept in full, without written approval of Lehigh Testlng Laboratorics, Inc, Testing relnlﬁm only fo item(s) tested.
The recording of false, fictitious or fraudulent statements or entries in thls document may be punishable as a felony under Federal Stnlulw;Foml 500

f



LTJ Lehigh Testing laberatertes, lac.

A Subsidiary of THE MMR GROUP, INC.
308 WEST BASIN ROAD ¢ P.O.BOX 803 » NEW CASTLE, DE 19720
(302) 328-0500 * FAX {302) 328-0417 THE

N /WVI/VIR
C/ : GROUP, INC,
5n ESOP Cempbny
TEST REPORT
STRUCTAL BRIDGES —DIVISION OF CANAM DATE: January 6, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL |.

CLAREMONT, NH 03743
LEHIGHNO: K-41-30

Sample 2
PAGE: 1of2 |
I
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS AS 29, E81T1-NilC)

SPECIFICATION: AWS D1.5-08 (FIG 5.1), FCM Procedure Qualification
SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-POQR-50W-50W-3G-W1-23,
POSITION: 3G I
WELDER: DARYL HASTINGS

MECHANICAL PROPERTIES (Per ASTM A370-092°")

All Weld Metal Tensile

Reduced Section Tensiles (Per Para 5.18.4/
- (Per Para 5.18.1) ASTM A370-09a%%)
() 2A 2B 21
~~ Width (inches) 1.026 1.030 -——
Thickness (inches) 0.946 0.934 -—
Dijameter (inches) — - 0.500
Area (square inches) 0.9706 0.9620 0.1963
Yield Strength (ksi) 0.2% Offset — S 89
Tensile Strength (ksi) 94 93 98
FElongation (%) in 1* 26 30 2”) 26
Reduction of Area (%) 41 37 70
Ultimate Load (Ibs.) 91,090 89,800 19,176
Location & Character of Failure Base/Ductile  Base/Ductile @ =
MACROS (Per Para 5.18.2} SIDE BEND TESTS (Per Para 5.18.3

2A. SATISFACTORY 2A. SATISFACTORY

2B. SATISFACTORY 2B. SATISFACTORY

2C. SATISFACTORY 2C. SATISFACTORY

2D. SATISFACTORY

Based on the above testing this material meets the tensile, bend and macro requirements of the ahuw.] 'specification.

I

Lehigh Testing Lallboratories, Inc.

Q L gpo Tﬁugw KennethyM. Petito
W‘: ~ /(ﬁ-vmu ,'tz‘\ M. @«H‘-”“
L. Ron Hughey, Mgtatfography Manager Kenneth M. Petito, Supvr., i\lfleuhunica] Testing

This certificate of report siall not he repraduced, except in full, without written approval of Lehigh Testing Laboratories, Ine. Testing relutes only to item(s) tested.
The recording of false, flctitious or fraudultnt statements or eatries in (bis docuraent may be penishable as a felony under Federal Slniulr::.[-'nrm 500




A Subsidlary of THE MMR GROUP, INC.
803 WEST BASIN ROAD » P.O, BOX 803 ¢ NEW CASTLE, DE 19720

Lﬂ Lehigh testing laberateres, lac,
C

3 THE
(3032) 328-0800 » FAX (302) 326-0417
/V1/VIR
I GROUP, INC.
AN ESOP Compony
TEST REPORT
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: January 6, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL
CLAREMONT, NH 03743
LEHIGHNO: K-41-30
Sample 2
PAGE: 20f2
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-NilC)
SPECIFICATION: AWS D1.5-08 (FIG 5.1), FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-3G-WNM-23,
POSITION: 3G
WELDER: DARYL HASTINGS

WELD IMPACT PROPERTILS (Per Para 5.18.5/ASTM A370-09a%!)

Impact Lateral

( N Energy Expansion Shear
7 Lehigh Na. Customer ID Test Temp. (Ft.-Lbs.) Mils) (%)
K-41-30-2 PQR #FCAW-PQR-50W- -20°F 78 62 50
S50W-3G-WM-23 -20°F 717 57 50
-20°F 74 58 50
20°F 86 v 66 50
-20°F 79 64 50
AVG* 77 61 50
Specimen Size: 10mm x 10mm

*Average per paragraph 5.19.5.1.

Based on the above testing this material meets the impact requirement of the above speciﬁcaltion.

Lehigh Testing Laboratories, inc.

(. K thv M. Petfi

This certificate of report shall not be reproduced, except in full, without writien approval of Lehigh Testing Laboratorics, Inc, Testing relntey only to item(s) tested.
The racording of false, fictitious or frandulent statements or entries ln this docamest may be pualshable as 2 felony under Federol Statutes|Form 500




LTJ Lehigh Testing laberatedes, Inc.:
A

()

b

A Subsidlary of THE MMRA GROUP, INC. !
208 WEST BASIN ROAD » RO. BOX 803 « NEW CASTLE, DE 19720 i

302) 328-0500 » FAX (302) 328-04 . THE
o e i MAVIR
' GROUP, INC,
TEST REPORT
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: December 30, 2010
ATTENTION: ALAIN DAIGNEAULT !
386 RIVER ROAD P.O.NO:  VERBAL
CLAREMONT, NH 03743 LEHIGH NO: K-41-21,"
Sample 2
PAGE: 1of 1
MATERIAL: ASTM A709 GR 50W, FILLER METAL AWS A5.29, E81T1-Ni1C,

SPECIFICATION:  New York State SCM 3™ Edition (Fig. 804d) Fillet Weld Soundness:{ iQualiﬁcation
SAMPLE DESIGNATION: (1) SAMPLE: WPS HFCAW-POQR-50W-50W-3F-WM-23, .
POSITION 3F — 5/16” SINGLE PASS W1 '1-1;&/8”
MULTI PASS, '
WELDER: DARYL HASTINGS, ID 1185
CONTRACT #: 2010CB004 "
MACROS (Per Para. 804 (g)/ Para. 806 (h))

(Sample #2, Single Pass)
A B C

Weld Fusion: Acceptable Acceptable Acceptable
Weld Bead Size: Acceptable Acceptable Acceptable
Layer Depth: Acceptable Acceptable Acceptable
(Depth of Penetration)
(Sample #2, Multi Pass)
A B c

Weld Fusion: Acceptable Acceptable Acceptable
Weld Bead Size: Acceptable Acceptable Acceptable
Layer Depth: Acceptable Acceptable Acceptable
(Depth of Penetration)

Based on the above testing this material meets the macro requirement of New York State Sftlt‘M 3" Edition,
(Fig. 804d) Fillet Weld Soundness Qualification. *

Lehigh Testing Labf'é\ratories, Inc.

This certificate of report shall not be reprodueed, except in full, without written approval of Lebigh Testing Laboratories, Ine, 'L'eathujg relates onfy to item(s)
teated. The recording of false, fictitious or fraudulent statements or eatries in this docament may be punishable as a felony uader FederalSmmiies. Form 500



LTJ Lehigh Testing laberateries, lac
()

O

== — S — = - ——— —_— e —

A Bubsidiary of THE MMR GROUP, INC. | |
308 WEST BASIN ROAD » PO, BOX9G3 » NEW CASTLE, DE 19720 ; / /
{302) 328-0800 = FAX (302) 828-0417
- VI/VIR
‘i GROUP, INC.
‘1 Gn E30P Compony
TEST REPORT i
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: Decembésir 30,2010
ATTENTION: ALAIN DAIGNEAULT a!
386 RIVER ROAD P.O.NO: VERBAI_:,
CLAREMONT, NH 03743 LEHIGH NO: K-41-21 1:!
Sample 2
PAGE: lof1 !
MATERIAL: ASTM A709 GR 50W, FILLER METAL AWS A5.29, E81T1-Nil d

SPECIFICATION: AWS D1.5-08 FCM, Figure 5.8 & Para. 5.19.3 Fillet Weld So undness Qualification
SAMPLE DESIGNATION: (1) SAMPLE: WPS #FCAW-PQR—SUW-SUW-?:I*‘-WM-23,;;'

POSITION 3F - 5/16” SINGLE PASS WITHi3/8”

MULTI PASS, |

WELDER: DARYL HASTINGS, ID 1185

CONTRACT #: 2010CB004

MACROS (Per Para. 5.18.2)
(Sample #2, Single Pass)

A: Acceptable
B: Acceptable
C: Acceptable

(Sample #2, Multi Pass)

A: Acceptable
B: Acceptable
C: Acceptable

Based on the above testing this material meets the macro requirement of AWS D1.5-08 FCM, Figure 5.8 &
Para. 5.19.3 Fillet Weld Soundness Qualification. b

Lehigh Testing Labﬁratories, Inc.

Thig certificate of report shall not be reproduced, exeept In full, without seltten approval of Lehigh Testing Labomtories, Tne. Testin n{:!:atu' Billy to item(s)
tested. The recording of fatse, flctltious or fraudulent stntements or entries In this docsment may he punialiable ux a felony under Fedoral Statutes, Form 500
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STRUCTAL BRIDGES, a division of Canam Steel Corp.

WELDING PROCEDURE SPECIFICATION
FCM AND NON FCM WELDS

WPS Number: FC-1003A |ssue date:03-07-2013

Project: Jamaica VT., ER-BRF-015-1(23) STRUCTAL job #.: UPO 1195

Base metal: ASTM A709 GR 36,50,50W, HPS 50W.
Welding process:Flux Cored Arc Welding

Filler metal spec. AWS,A5.29 ESAB DualShield 810X-Ni1
Flux / shielding gas:100% CO2

Current and polarity: DCEP |Electrical stickout: 3/4" +/- 1/4"
Welding position: 4F
Preheat temp...AWS D1.5 Table 4.3/12.3 WPS qualification:AWS D1.5 / section 5
Heat input: 28.86-48.02, Kilojoules |Supporting PQR#:FCAW-PQR-50W-50W-
4G-WM23.
welding

electrode size amps  |current volts travel speed Joint Detail :T joint

1/16" 240.5 -260 24.5-27  10.5-12.25 IM

Notes: For welding 5/16" Fillet welds.

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F :

[FCM
Thickness of thickest part at point of welding _
up to 3/4" 125°F
3/4"to 1 1/2" |200°F
11/2" to 2 1/2" !300°F
over 2 1/2" 1350°F

[Non FCM _

50°F

70°F

1150°F
225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the

contract documents and the AWS D1.5, 2010 Bridge Welding Code.




PROCEDURE QUALIFICATION RECORD
PQR NUMBER:FCAW-PQR-50W-50W-4G-WM23

Lolo (1. b

Welder's Name_Daryl HASTINGS ID_Employee# 1185 Welding Test Date 12-21-2014°
Process_FCAW Position_4G ESO_3/4” Joint Detail : B-U2a-GF
“'ectrode(s) Mfg. Designation_ESAB DualShield810XNi1Fiect.Class.__E81T1 — Nij1C AWS FluxDesig. N/A
sst Weld Heat Treatment :Temp_N/A Hold Time___N/A Heating/Cooling Rate__ N/A
B Diameter Current | WFS* Voltage Current & Polarity |
Electrode (1) /16" | 266.8 I — 26.0 ] DCEP
Electrode (2) |
Electrode (3) | R | =
Calculated Heat Input (see 5.12)___36.8 kl/in. per 5.13
Shielding Gas__C0, Dew Point_-4QC Flow Rate__40-45 CFH Gas Cup Size_3/8"
Travel Speed: Min.__11.3 in/min, average  Max. -
Base Metal Specification and Thickness__A709 Gr.50W, 1" Heat Number__ 0506176

Backing Metal Specification and Thickness_  A709 Gr.50W, 3/8” Heat Number 0506343
Base metal Carbon Equivalent (see 5.4.2)  0.575
(See attached the Certified Mill Test Report for Base and Backing Materials)

Preheat Temp.__22SF interpass Temp. : Min.____225F Max.___ 400F

SPECIMEN TEST RESULTS
AWMT : Tensile Strength__104 ksi _ VYield Strength__98 ksi Elong % In50mm__22  ROA(%)_52
Visual Inspection: x Acceptable Unacceptable **Macro Test: x Acceptable Unaccepfable N
Side Bends 1 Satisfactory 2. Satisfactory 3._ Satisfactory 4. Satisfactory
"~duced Section Tension ﬁnsio? Strength_ 1 97 ksi Locatlon of Break 1._base / ductile )

2._100 ksi Location of Break 2._base / ductile

Charpy V-Notch impact (Ft-Lbs) (82 . 84 ., 79 . 3 . 68 ) )
Toughness of Weld Metal (Ft.-Lbs.) ( 82 .79 68 )
SMAW, SAW, FCAW, GMAW -5 Reg'd.  °Avg. 76 ft. lbs @ _-20°F
ESW and EGW — 8 Req'd.
**Chemistry of Deposited Weld Metal (%) C_ 0.06 __ Mn_1.36 Si_0.65 P _0.008 S__0.005
When Required by contract Documents* Ni_ 0,90 Cr_0.07 Mo__<0.01 V_0.04 Cu_0.05
Radiographic Test: x Acceptable Unacceptable Remarks: - -
Fillet Weld Soundness Maximum Size Single Pass :_ 5/16”__ 1._Acceptable 2. AccepiaBle 3._Acceptable
Macroetch Minimum Size Multiple pass:__3/8”___ 1._Acceptabie 2. Acceptable 3._ Acceptable

We, the undersigned, certify that the above described WPQR/FWS has been qualified in accordance with Clause 5 of the
AASHTO / AWS D1.5M/D1.5, ( 2008 ) Bridge Welding Code.

B Year
State/3™ party Witness__ D, Lang Mfr./Contractor Manufactur r: Structal, div. Canam
Date 12-21-2011 Authorized B«}‘__, aigneault

pate el . 27 204

Agency R sult«. Rewewed Keville Entr - N\ 78
le 9- r/“ : -uvu.m;.-r( 72 ;vrc, 2 (\._ B (} B LL_‘? j
' /2 CWh Lewts 2. B 5[10

*Qptional; **Optlonal for CJP; Discard the hlghest and lowest values and average the 3 remainlng
Structal Form Rev.0 / 2011-02-12



DTU Lehigh Testing laboratories, Inc
A Subsidiary of THE MMR GROUR, INC.,
308 WEST BASIN ROAD « PO, BOX 803 « NEW CASTLE, DE 19720

(302) 328-0500 « FAX (302) 328-0417

www.lehightesting.com THE
M
GROUP, INC.
an ESCP Company
RADIOGRAPHY TEST REPORT
DATE JANUARY 12, 2011 SQURCE IR.182
PO NO. VERBAL CURIES 95
LTL NO. M-43-18-2 KILOVOLTS N/A
ATTN: STRUCTAL PART NO. DARYL HASTINGS MILLIAMPS N/A
Project:
& BRIDGES SERIAL NO. FCAW-PQR-50W-50W-4G-WM-23 EXPOSURE (MiN) 6:00
DIVISION OF CANAM MATERIAL & THK ASTM-A709-GR.50W-C/S 1" FOCAL DIST (IN) SOD-13.75" OFD-1.25"
SPEC AWS D1.5-08 - (F.C.M.) PEN SIZE 20
4011 CLAY STREET TYPE FitM FUJI IX 50 SHM $IZE N/A
POINT OF ROCKS, MD. NO. & SIZE (2) DOUBLE LOADED 4.5 X 17 DENSITY 24-32
21777 EFFECTIVE FOCAL SPOT SIZE 0.146  JEXPOSURE; SINGLE X DOUBLE
VIEWING; SINGLE X DOUBLE
TYPES OF DEFECTS EXHIBITED LTL PROCEDURE - QA-NDE-P-002-REV-7
]
T NO.& Bla|k g 2 g REMARKS
DR .INO. &3; S§Q§g§§ 4F
S|4 Is ARAF I
| FCAWPQR - B
| S0W-S0W-WM-23 CONTRACTH 2010CB004
OVERHEAD - 406
1-2| 1 1 FILM ARTIFACT
2-3 ¥ 1 1 FILM ARTIFACT
“ NOTE*
*PLATE WIDTH WAS 17 INCHES INSTEAD OF 18 INCHES PER SPEC.*
DEFECT SEVERITY CODE (1) PRESENT BUT ACCEPTABLE QUANTITY INSPECTED 1
(3) UNACCEPTABLE NUMBER ACCEPTED 1
NUMBER REJECTED 1]

Lelifigh Testing 4

DAVID C. STAATS Level Il RT

This certificate of report shall ot be reproduced, except in full, without written approval of Lehigh Laboratories, Inc. Testing relates only to item(s)tested. The
recording of false or fraudulent statements or entries in this document may be punrishable as s felony nnder Federal Statutes,
Form 500



A Subesdigry of THE MMR GROUP, INC

g Lehbsh Testing laberatores, lnc,

308 WEST BASIN ROAD « PO. BOX 903 « NEW CASTLE, DE 19720

302) 328-0500 » FAX (302) 328-0417 THE
o o MMVR
GROUP, INC.
o E5OP Cornpan,
TEST REPORT
UPDATED: 2/15/11*
STRUCTAL BRIDGES —~ DIVISION OF CANAM DATE: January 14, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL
CLAREMONT, NH 03743
LEHIGHNO: M-43-18
Sample 2
PAGE: lofl
MATERIAL: ASTM A709 GR S0W Plate (Filler Metal Classification AWS A5.29, E81T1-NilC)
SPECIFICATION: SECTION II, PART C 2010, SFA-AWS A5.29, FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-4G-WM-23,
POSITION: 4G
WELDER: DARYL HASTINGS

CHEMICAL ANALYSIS (%)

WELD METAL
Carbon 0.06

Sulfur 0.005
Manganese 1.36
Silicon 0.65
Phosphorus  0.008
Chromium 0.07
Nickel 0.90
Molybdenum <0.01
Aluminum 0.04
Vanadium 0.03
Copper 0.05

Based on the above analysis this material meets the chemical requirements of Section II, Part C 2010, SFA-
AWS A5.29, FCM Procedure Qualification.

LTL Procedure: QA-CH-P-048 Rev 1 (Leco C&S)
QA-CH-P-124 Rev 1 (ICP)

*Updated to include Copper result.
Lehigh Testing Laboratories, Inc.

Peter M. Ungelggiy.

Peter M. Engelgau, PnnTcEal Efemist

This certificate of report shall aot be reproduced, except in full, without written approval of Lehigh Testing .aborstories, Inc, Testing relates only to item(s) tesled.
The recording of (alse, fictitious or fraudulent statements or entries in this document may be punishable as a felony under Federal Statutes. Form 500



A Subsdiary of THE MMR GROUR, INC
308 WEST BASIN ROAD s P.O. BOX 903 « NEW CASTLE, OE 19720

iy Lehish Testing Laberateres, lnc.

THE

{302) 328-0500 ¢ FAX (302) 328-0417
/V1/VIR
GROUP, INC.
on EsEPEompony
TEST REPORT
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: January 14, 2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O. NO: VERBAL
CLAREMONT, NH 03743
LEHIGHNO: M-43-18
Sample 2
PAGE: 10of2
MATERIAL.: ASTM A709 GR 50W Plate (Filler Metal Classification AWS A5.29, E81T1-NilC)
SPECIFICATION: AWS D1.5-08 (FIG 5.1), FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W4G-WM-23,
POSITION: 4G
WELDER: DARYL HASTINGS

MECHANICAL PROPERTIES (Per ASTM A370-09a%)

All Weld Metal Tensile

Reduced Section Tensiles (Per Para 5.18.4/
(Per Para 5.18.1) ASTM A370-093*")
2-A 2-B 2-1
Width (inches) 1.007 1.008 —
Thickness (inches) 0.866 0.896 —
Diameter (inches) - - 0.503
Area (square inches) 0.8721 0.9032 0.1987
Yield Strength (ksi) 0.2% Offset — —— 98
Tensile Strength (ksi) 97 100 104
Elongation (%) in 17 41 40 2 22
Reduction of Area (%) 41 33 52
Ultimate Load (Ibs.) 84,810 90,020 20,672
Location & Character of Failure Base/Ductile  Base/Ductile ——n-
MACROS (Per Para 5.18.2) SIDE BEND TESTS (Per Para 5.18.3)

2A. SATISFACTORY 2A. SATISFACTORY

2B. SATISFACTORY 2B. SATISFACTORY

2C. SATISFACTORY 2C. SATISFACTORY

2D. SATISFACTORY

Based on the above testing this material meets the tensile, bend and macro requirements of the above specification.

Lehigh Testing Laboratories, Inc.

KyleD. LePore - Kevirw M. Seadon
2 f&»._\»_l_'uwf’,_.m R
Kyle D. ¥éPore, Metallography Technician Kevin M. Sexton, Mechanical Testing Technician

This certificate of report shall nat he reproduced, except in full, without written approval of Lehigh Testing Laboratories, Ine, Tesfing relates only to item(s) tested.
The recording of false, fictitious ar frandubent statements or entries in this document may he punishable as a felony under Federal Statutes. Form 500



A

L Leligh Testing labesatodes, lne,

A Subsdiary of THE MMR GROUP, INC

308 WEST BASIN ROAD » PO. BOX 902 » NEW CASTLE, DE 19720 Ti-iE/
(302) 328-0500 « FAX (30?) 328-0417 i
/WV1/MR
GROUP, INC.
on EXP Company
TE PORT
STRUCTAL BRIDGES — DIVISION OF CANAM DATE: January 14,2011
ATTENTION: ALAIN DAIGNEAULT
386 RIVER ROAD P.O.NO: VERBAL
CLAREMONT, NH 03743
LEHIGH NO: M-43-18
Sample 2
PAGE: 20f2
MATERIAL: ASTM A709 GR 50W Plate (Filler Metal Classification AWS AS5.29, E81T1-NilC)
SPECIFICATION: AWS D1.5-08 (FIG 5.1), FCM Procedure Qualification

SAMPLE DESIGNATION: (1) SAMPLE PLATE: 1” THICK, FCAW,
PQR NO. FCAW-PQR-50W-50W-4G-WM-23,
POSITION: 4G
WELDER: DARYL HASTINGS

WELD IMPACT PROPERTIES (Per Para 5.18.5/ 70-09a°!

Impact Lateral

Energy Expansion Shear
Lehigh No. Customer ID Test Temp. (Ft-Lbs.) (Mils) %)
M-43-18-2 PQR #FCAW-PQR-50W- 20°F 82 52 75

50W-4G-WM-23 -20°F 84/ 56 75
-20°F 79 50 75
20°F 68 44 70
20°F 68 / 47 70
AVG* 76 50 73
Specimen Size: 10mm x 10mm

* Average per paragraph 5.19.5.1.
Based on the above testing this material meets the impact requirement of the above specification.

Lehigh Testing Laboratories, Inc.

Kevipv M, Sexton
[ N 3 W'
Kevin M. Sexton, Mechanical Testing Technician

This certificate of report shall not be reproduced, except in Tull, without written approval of Lebigh Testing Laboratories, Inc. Testing relates ooly to item(s) tested.
The recording of false, fictitious or fraudulen( statements or entries in this documment may be punishable as a felony under Federal Statutes, Form S00




FILLET WELD PQR WELDING PARAMETERS RECORD: |

[; Ii FOAW-PRR-C0W- o~ _

s | BQR# 7F ~~m~33 pATE ) X-d0- )0 WELDER D’\vy/ HAST/'/\&I;

é Lo
e

Hi R .

3 i || FILLET TRAVEL SPEED| Wire Feed
g B | | sizg |PASS| VOLT | AME (In/Min) | Speed (In/Min.)
OQ: ' [Ye | 1] 35 |a6S 9.5

I 2
E PSPPI =Te |2/ 35 | a0 2.5

{ | A 5SS T 3o "7
[ B 5
7 I B —
|
N
i ﬂ
e i) I
|
! ,
i
[ i /6 |
/ T
|
!i
!
iu
i
i
|
J
1 JOINT DETAIL
1| m m
I
| 3id Party Test Witness ibAsang:
| Cop.Name_[KKEVI[LE ENT  CWI Signature i

] RTooy By
| Fabricator’s Representative Signature 1/70>

|
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STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: SM-100 Issue date:03-07-2013
Project: Jamaica VT., ER-BRF-015-1(23) 'STRUCTAL job #.:UPO 1195
Base metal: ASTM A709 GR50W, HPS 50W

Welding process: Sielded Metal Arc Welding

Filler metal spec. and Trade Name..AWS A5.5 Excalibur 8018-C3 MR

Flux / shielding gas: N/A

Current and polarity:DCEP jEiectricaI stickout:N/A

Welding position: 1F- 1G and 2F

Preheat temp...AWS D1.5 Table 4.3/12.3 'WPS qualification:AWS D1.5 - 5.11

Heat input: 38-130 Kilojoules |Supporting PQR#: Pre Approved
welding | welding

electrode size, amps volts  travel speed Joint Detail : 1F-1G and 2F

1/8" 125-160 | 23-26  3-45

5/32" 140-190 | 2326 3-45

3/16" 1180-250 = 23-26 3-45

Notes: 8018 Stick electrodes to be used for ‘weld repairs and tacking

weld repair and tack welding

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F
: 2 ST :

! _ B ! | [FCM _ 'Non FCM
Thickness of thickest part at point of welding : : | _
up to 3/4" _ _ |125°F , |50°F |
3/4" to 1 1/2" |200F | 70F |

11/2"t0 2 1/2" |225°F | |160°F

over 2 1/2" |325°F | 225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: SM-200 |Issue date:03-07-2013
Project; Jamaica VT., ER-BRF-015-1(23) 'STRUCTAL job #.: UPO 11985
Base metal: ASTM A709 GR50W, HPS 50W '
Welding process: Sielded Metal Arc Welding _
Filler metal spec. and Trade Name..AWS A5.5 Excalibur 8018-C3 MR |
Flux / shielding gas: N/A

Current and polarity: DCEP :Electrical stickout:N/A
Welding position: 2G |
Preheat temp...AWS D1.5 Table 4.3/ 12.3 WPS qualification:AWS D1.5 - 5.11
Heat input: 38-130 Kilojoules 'Supporting PQR#: Pre Approved
welding welding
electrode size| amps | volts travel speed Joint Detail : 2G
1/8" 1125-150 | 2326 3-45IM
| |
5/32" \:_140-190 23-26 :3 -4.5I1/M
‘ !
3/16" {180-250 | 2326 (3-45UM
Notes: 8018 Stick electrodes to be used for \weld repairs and tacking

weld repair and tack welding

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/12.3

Maximum interpass temp. shall be 450°F

FCM _ 'Non FCM
Thickness of thickest part at point of welding ' . :
up to 3/4" \125°F | |50°F
3/4"to 1 1/2" 1200°F : 70°F
11/2"to 2 1/2" |225°F g |150°F
over 2 1/2" {325°F | |225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: SM-300 [Issue date:03-07-2013
Project: Jamaica VT., ER-BRF-015-1(23) [STRUCTAL job #.: UPO 1195
Base metal: ASTM A709 GR50W, HPS 50W '

Welding process: Sielded Metal Arc Welding

Filler metal spec. and Trade Name..AWS A5.5 Excalibur 8018-C3 MR |

Flux / shielding gas: N/A

Current and polarity: DCEP |Electrical stickout:N/A

Welding position: 3F and 3G :

Preheat temp...AWS D1.5 Table 4.3/ 12.3 [WPS qualification:AWS D1.5 - 5.11

Heat input: 29.04 - 137.7 Kilojoules Supporting PQR#: Pre Approved
welding welding

electrode size| amps | volts travel speed, Joint Detail : 3F and 3G

1/8" 110-130 | 21-22 3-4IM

5/32" 130-140 | 21-22 275-35

Notes: 8018 Stick electrodes to be used for weld repairs and tacking

weld repair and tack welding

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/ 12.3

Maximum interpass temp. sh__aII be 450°F

FCM 'Non FCM
Thickness of thickest part at point of welding : : !
up to 3/4" 125°F | :50°F
3/4" to 1 1/2" 200F | 70°F
11/2" to 2 1/2" |225°F | |150°F
over 2 1/2" 325°F . |225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




STRUCTAL BRIDGES, a division of Canam Steel Corp.
WELDING PROCEDURE SPECIFICATION

FCM AND NON FCM WELDS

WPS Number: SM-400 |Issue date:03-07-2013
Project: Jamaica VT., ER-BRF-015-1(23) 'STRUCTAL job #.: UPO 1195
Base metal: ASTM A709 GR50W, HPS 50W

Welding process: Sielded Metal Arc Welding .

Filler metal spec. and Trade Name..AWS A5.5 Excalibur 8018-C3 MR |

Flux / shielding gas: N/A '

Current and polarity:DCEP !Electric_al stickout:N/A

Welding position: 4F and 4G |

Preheat temp...AWS D1.5 Table 4.3/12.3 _WPS qualification:AWS D1.5 - 5.11

Heat input: 29.04 - 137.7 Kilojoules |Supporting PQR#: Pre Approved
welding | welding

electrode size, amps | volts travel speed Joint Detail : 4Fand 4G

1/8" 126-150 | 23-26 (3-451M

5/32" 140-190 | 23-26 3 -4.5IM

Notes: 8018 Stick electrodes to be used for 'weld repairs and tacking

weld repair and tack welding

Minimum preheat and interpass temperatures per AWS D1.5 Table 4.3/ 12.3

Maximum interpass temp. shall be 450°F

'FCM _ ‘Non FCM
Thickness of thickest part at point of welding _ _
up to 3/4" [125°F | 50°F
3/4"to 1 172" |200°F | |70°F
11/2"to 2 172" |225°F __ 150°F
over 2 1/2" 325°F f 1225°F

This procedure may vary due to fabrication sequence, fit up, pass size, etc. within the limits provided in the
contract documents and the AWS D1.5, 2010 Bridge Welding Code.




