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APPENDIX 5B — 12-INCH DIAMETER CURVED WIDE PLATE TEST RESULTS



Curved Wide Plate Test Summary Sheet

Spec. No. 3.1a Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,623 1,598 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 569.4 560.3 [MPa
Wall thickness, t 12.73 mm Strain LTU| 6.23% 6.48%
Type High Y/T Strain LBU|  7.39% 7.72%
Grade X65 Strain LTBU| 6.81% 7.10%
SMYS 448 MPa CMOD 2.80 4.42 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
. : Strain LTU: in in unif i f
F tensile (hoop | axial) | 588 | 593 MPa tot;r:a;;Tate (LTaJZfr?g:ﬁr\i‘g‘T'g)””' orm strain zone o
Test temperature 21 oC Strain LBU: average strain in uniform strain zone
Reduced section length 1,028 mm gftrt;\(i)rtut E?de?t:v(é_ggesgrlziﬁx BL?grm strain zones
Redcued section width 224.0 mm of both plates (LTU and LBU series LVDTSs)
Target flaw size 3x35 mm
Target flaw location WCL
e (5r0SS Stress Gross stress - smoothed ==——=CMOD
600.0 6.0
500.0 !‘ 5.0
—~ 400.0 I 4.0
©
o
=3 ,/
»n 300.0 3.0
0
o /
n -
200.0 — 2.0
//
_——-——___
/_-
100.0 1.0
0.0 - 0.0
0.0% 1.0% 2.0% 3.0% 5.0% 6.0% 7.0% 8.0%

Remote Strain (%)

*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)

CMOD (mm)

C-FER

W 10-Oct-07 PRCI/DOT
RTP 7-Dec-07 3.1a
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Instrumentation Layout

. . . Id
PRCIDOT Tensile Strain Limits we'e
12 inch CWP TestInstrumentation
Version1.0 +
A 3
— [—— & End
Flat10.17" (258) (1521 Tab
I Clip gauge Are12.8%13149) » v
- 4
" T
Flats.21" (209)
| ot
) Arc9.0" (229
¥ Thermo- ( ) [ 70 20.25"
couple i (5143
L LTU-O g
[] Strain gauge SGT
{uni-axial) LTU ! (127 N
4
= jrc.flaw
a" LA
(209) LB
" LA .
(154%2) Jce 5 e + . o
LB &  weld
g
- - (203
Haming convention
r
L—-L%DT LBUJ F c
C —clip gauge - "
T —thermocouple I BLI-( (127} EJSGB
S—strain gauge 20.258"
LBU-0 (514)
T—top
M —middle
B — bottom 1B !
U —uniform zone * F
| —inner diameter
O — outer diameter B" End
(152) Tah
¥
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JwW 10-Oct-07
p Approval for Testing: Date:
3.1a
RTP 7-Dec-07

5B.3



Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.83 12.73 1 224
2 12.73 12.67 2 224
‘. 3 12.75 12.73 3 224
( A ) 4 12.70 12.67 4 224
5 12.75 12.75 5 224
6 12.70 12.75 6 224
(BB 7 12.73 12.70 7 224
8 12.73 12.75 8 224
( E ) 2 Average 12.73 Average 224
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 408 Top [C] 515
| ] LMB 409 Bottom[D] 513
i P LTID 127
LTOD 127 Tab Length (mm)
6 LBID 126
(D} BoD 127 Top [A] 146
( E ] 7 Bottom [B] 139
8 [Area (mm°) | 2,851.201]
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 34.91
BOTTOM Depth Q 1.54
a, 2.00
az 3.10
- 2 > ay 3.05 average depth =
I < 7 as 3.09 3.08
a ag 1.95
a7 1.43
ag
Q9
10
Defect Area (mm?) 81.62
C- F E R JW 10-Oct-07 PRCI/DOT
RTP 7-Dec-07 3.1a
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Curved Wide Plate Test Summary Sheet

Spec. No. 3.1b Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,623 1,591 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 567.6 556.5 [MPa
Wall thickness, t 12.77 mm Strain LTU| 5.05% 5.25%
Type High Y/T Strain LBU| 3.95% 4.11%
Grade X65 Strain LTBU| 4.50% 4.68%
SMYS 448 MPa CMOD 2.84 4.57 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘ag‘(JL:TaL‘J’eSr:r‘-?:SSf\j‘g‘TiQ)“””O"" strain zone of
Test temperature 21 oC Strain LBU: average strain in uniform strain zone
fb | i
Reduced section length 1,034 mm gtra?r:toL?BpUa:tgv(tle—rigessetrrI:isnI?r\I/Er.:—i?grm strain zones
Redcued section width 223.9 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3x35 mm
Target flaw location WCL
e (5r0SS Stress Gross stress - smoothed ==—=CMOD
600 6.0
J
500 // 5.0
< 400 I 4.0
o —~
< | :
Py E
@ 300 3.0 A
ar O
n =
200 // 20 ©
//
100 — 1.0
0 0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%

Remote Strain (%)

*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)

C-FER

Pre-test Measurements Taken By:

JW

10-Dec-07

PRCI/DOT

(Approval for Testing:

RTP

10-Dec-07

3.1b
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Test Set-up

Photographs

Flaw Macro Images
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Pre-test Measurements Taken By:

JW

10-Dec-07

PRCI/DOT

‘Approval for Testing:

RTP

10-Dec-07
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Instrumentation Layout

. . . Id
PRCIDOT Tensile Strain Limits we'e
12 inch CWP TestInstrumentation
Version1.0 +
A 3
— [—— & End
Flat10.17" (258) (1521 Tab
I Clip gauge Are12.8%13149) » v
- 4
" T
Flats.21" (209)
| ot
. Thermo- Arc8.0" (229) b 2025
couple i (51' P
L LTU-O g
[] Strain gauge SGT
{uni-axial) LTU ! (127 N
4
= jrc.flaw
a" LA
(209) LB
58.5" LA Jce CG Girth
(1486 LB b L & weld
g
- - (203
Haming convention
r
L—-L%DT LBUJ F c
C —clip gauge - "
T —thermocouple I BLI-( (127} EJSGB
S—strain gauge 20.258"
LBU-0 (514)
T—top
M —middle
B — bottom 1B !
U —uniform zone * F
| —inner diameter
O — outer diameter B" End
(152) Tah
¥
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JwW 10-Dec-07
1 . e ‘Approval for Testing: Date:
WAL 3.1b
RTP 10-Dec-07
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.78 12.75 1 224
2 12.78 12.78 2 224
‘. 3 12.78 12.75 3 223
( A ) 4 12.70 12.70 4 224
5 12.78 12.80 5 224
6 12.80 12.83 6 224
(BB 3 7 12.80 12.78 7 224
8 12.75 12.83 8 224
( E ) 2 Average 12.77 Average 224
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 519
| ] ¥ LMB 408 Bottom[D] 515
i P i LTID 127
LTOD 128 Tab Length (mm)
6 LBID 127
(D) [tBoD 127 Top [A] 137
( E ] 7 Bottom [B] 144
8 [Area (mm°) | 2,859.561|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 34.79
BOTTOM Depth a, 1.43
a, 1.76
az 2.94
- 2 > ay 3.12 average depth =
1 < 7 as 2.93 3.00
a ag 1.78
a7 1.51
ag
Q9
210
Defect Area (mm?) 79.36
C - F E R JW 10-Dec-07 PRCI/DOT
S RTP 10-Dec-07 3.1
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Curved Wide Plate Test Summary Sheet
Spec. No. 3.2a Test terminated following strain
localization in body region.
Specimen Details Load Peak End Point
Total Load 1,650 1,635 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 580.2 574.9 |MPa
Wall thickness, t 12.72 mm Strain LTU| 12.72% 18.76%
Type High Y/T Strain LBU| 10.53% 12.12%
Grade X65 Strain LTBU| 11.62% 15.44%
SMYS 448 MPa CMOD 2.91 3.17 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘agt’L:TaL‘J’eSr:r‘-?::f\j‘g‘Ti;‘)“””""" strain zone of
Test temperature 21 oC Strain LBU: average strain in uniform strain zone
- of bottom plate (LBU series LVDTSs)
Reduced section length 1,027 mm Strain LTBU: average strain in uniform strain zones
Redcued section width 223.6 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3x35 mm
Target flaw location HAZ
e (ross stress —— Gross stress - smoothed == CMOD
600.0 6.0
500.0 5.0
400.0 4.0
<
o —~
= 300.0 3.0 E
ar O
&7 200.0 2.0 s
/ O
100.0 ~ 1.0
0.0 0.0
0.0% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0%
Remote Strain (%)
*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)
C = F E R JW 10-Oct-07 PRCI/DOT
-WENLe RTP 11-Dec.07 3.2a
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Photographs

Flaw Fracture Surface

Flaw Macro Images

C1I':echno logies

Pre-test Measurements Taken By:

JW

Date:
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Date:
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Instrumentation Layout

PRCIDOT Tensile Strain Limits

12 inch CWP Test Instrumentation

Version1.0

weld

=+

AN S

F i F
— [-— B" End
Flat1017"{258) (1527 Tab
I Clip gauge Arc 126" (319 . -
B o 4
" T
Flatg. 21" {209
| ot |
' Arc 9.0 (229
yx Thermo- (229 I TL-0 70,25
couple i
] Strai LTLO g 514
rain gauge SGT
{uni-axial) LTU- - (127 H
F
= irc.flaw
g LTa
{203) LB
505 LAgA ] co CG Girth
14885 k L
A ) LB 4 weld
v
- - (203
Haming ¢convention
r
L—L%DT LBUL 4 5
C—clipgauge - "
T —thermocouple LBU-O (127} []SGB
S—strain gauge 20.258"
LBL-O 514)
T—top
M —middle
B — bottom 1B i
U —uniform zone # F
| —inner diameter
O — outer diameter B" End
(152} Tab
h J
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R IW 10-Oct-07
1 . | " Approval for Testing: Date:
= WEigLe 3.2a
RTP 11-Dec-07
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.70 12.70 1 224
2 12.73 12.73 2 223
‘. 3 12.75 12.73 3 223
( A ) 4 12.65 12.67 4 224
5 12.67 12.73 5 224
6 12.70 12.73 6 223
(BB 3 7 12.75 12.75 7 224
8 12.78 12.73 8 224
( E ) 2 Average 12.72 Average 223.6
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 512
| ] ¥ LMB 408 Bottom[D] 515
i P i LTID 126
LTOD 126 Tab Length (mm)
6 LBID 127
(D} BoD 127 Top [A] 138
( E ] 7 Bottom [B] 144
8 [Area (mm?) | 2,843.943|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 35.98
BOTTOM Depth a; 1.38
a, 1.99
az 2.93
- 2c > ay 3.07 average depth =
1 — as 3.06 3.02
a a5 2.02
a7 1.54
ag
Q9
210
Defect area (mm? 83.49
C - F E R JW 10-Oct-07 PRCI/DOT
R RTP 11-Dec-07 3.22




Curved Wide Plate Test Summary Sheet
Spec. No. 3.2b Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,651 1,636 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 579.1 573.9 |MPa
Wall thickness, t 12.71 mm Strain LTU| 9.17% 9.91%
Type High Y/T Strain LBU| 7.76% 8.26%
Grade X65 Strain LTBU| 8.46% 9.08%
SMYS 448 MPa CMOD 3.80 5.57 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation: o )
F tensile (hoop | axial) [ 5881593 | MPa Sralt LTL: average stin n uriform strein zone of
Test temperature 22 oC Strain LBU: average strain in uniform strain zone
of bottom plate (LBU series LVDTS)
Reduced section length 1,032 mm Strain LTBU: average strain in uniform strain zones
Redcued section width 224.3 mm of both plates (LTU and LBU series LVDTSs)
Target flaw size 3x35 mm
Target flaw location HAZ
e (5r0SS Stress Gross stress - smoothed ==—==CMOD
600 6.0
500 " /’ 5.0
400 / 4.0
<
a8 / —
s 300 30 g
5 — 3
S 200 20 O
n =
@)
0 - 0.0
0.0% 2.0% .0% 6.0% 8.0% 10.0%
Remote Strain (%)
*Average strain from LVDTs in uniform strain zones of both plates (i.e. LTBU strain)
C - F E R JW 10-Oct-07 PRCI/DOT
= MEELE RTP 12-Dec-07 3.2b

5B.13



Test Set-up

Photographs

Flaw Macro Images

JW

Pre-test Measurements Taken By:

Date:

10-Oct-07

PRCI/DOT

1":9 chnologies[™

RTP

Date:

12-Dec-07

3.2b
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Instrumentation Layout

PRCIIDOT Tensile Strain Limits

12 inch CWP TestInstrumentation

Version 1.0

weld

=+

AN S

r Y F
— [— B End
Flat10.17" {258) 1527 Tab
I Clip gauge Arc 126" (319 . il
B o 4
" T
Flatg.21" (209
| ot |
) Arc9.0" (229
¥ Thermo- (229 | TL-0 20.25"
couple r t514)
N LTLO "
[ strain gauge SGT
{uni-axial) LTU-f v a2 H
F
= Circ.flaw
8" LA
(203 LB
sq LA ] ce CGJ__ Girth
1486 h T
[ ) LB 4 weld
an
- - {203
Haming convention
r
L—L%DT LBU 4 5
Z —clip gauge - "
T —thermocouple LBL-O (127 []SGB
S—strain gauge 20.258"
LBL-O (514}
T—top
M —middle
B — bottom B i
U —uniform zone ¥ F
| —inner diameter
O — outer diameter B" End
{152y Tab
h J
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R W 10-Oct-07
1 . | " Approval for Testing: Date:
- NENRLE 3.2b
RTP 12-Dec-07
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.73 12.67 1 224
2 12.70 12.75 2 224
‘. 3 12.67 12.70 3 225
( A ) 4 12.78 12.75 4 225
5 12.70 12.70 5 224
6 12.73 12.67 6 224
(BB 3 7 12.75 12.67 7 224
8 12.73 12.67 8 224
( E ) 2 Average 12.71 Average 224
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 410 Top [C] 517
| ] ¥ LMB 409 Bottom[D] 515
i P i LTID 128
LTOD 129 Tab Length (mm)
6 LBID 127
(D) [tBoD 127 Top [A] 144
( E ] 7 Bottom [B] 145
8 [Area (mm°) | 2,850.467|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 34.88
BOTTOM Depth a, 1.46
a, 1.94
az 2.91
- 2 > ay 2.96 average depth =
1 4 as 2.94 2.94
a ag 1.81
a7 1.50
ag
Q9
210
Defect Area (mm?) 78.26
C - F E R JW 10-Oct-07 PRCI/DOT
S RTP 12-Dec-07 3.2

5B.16



Curved Wide Plate Test Summary Sheet

Spec. No. 3.3a Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,613 1,579 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 551.3 539.7 [MPa
Wall thickness, t 13.00 mm Strain LTU| 1.80% 1.86%
Type High Y/T Strain LBU| 1.83% 1.88%
Grade X65 Strain LTBU| 1.81% 1.87%
SMYS 448 MPa CMOD 2.74 4.00 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
) ; ! : i in unit ) "
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘agt’LTaL‘J’eSfﬁs:f\'j‘g‘T'Q)“”' orm strain zone o
Test temperature 23 oC Strain LBU: average strain in uniform strain zone
Reduced section length 1,041 mm gftrl;?r:t (E?Bptha:taev%rigesstrrlsisr.%r\( Er-:—i?grm strain zones
Redcued section width 224.9 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3 x50 mm
Target flaw location WCL
e (5r0SS Stress = CMOD
600 6.0
500 [ [ 5.0
400 L4 4.0
<
o
2 300 3.0
0
%)
o
n 200 2.0
100 - /‘ 1.0
/
0 = 0.0
0.0% 0.5% 1.0% 1.5% 2.0%

*Average strain from LVDTs in uniform strain zones of both plates (i.e. LTBU strain)

Remote Strain (%)

CMOD (mm)

C-FER

Pre-test Measurements Taken By:

JP

6-Oct-08

PRCI/DOT

(Approval for Testing:

RTP

6-Oct-08

3.3a
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Photographs

(; ;—::"— T H - rerm GREE

Flaw Fracture Surface

Flaw Macro Image

Pre-test Measurements Taken By: Date:

C _TF E R . P 6.001.08 PRCI/DOT
e C h n O IO gl e S Approval for Testing: Date: 33a

RTP 6-Oct-08
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Instrumentation Layout

PRCIIDOT Tensile Strain Limits

12 inch CWP TestInstrumentation

Version 1.0

weld

=+

AN S

A F
— [— B End
Flat10.17" {258) 152 Tab
I Clip gauge Arc 126" (319 . .
B o 4
" T
Flatg.21" (209
| ot |
_ Arc9.0" (229
¥ Thermo- | TL-0 20.25"
couple Y (5143
i LT A"
[ strain gauge SGT
{uni-axial) LTU-f v a2 H
F
= Circ.flaw
8" LA
(207) LVIB
" LA .
(154%23 Jee . CG% . S
LB 4 weld
g
- - {203
Haming convention
r
L—-L%DT LBU 4 5
Z —clip gauge - "
T —thermocouple LBL-O (127 []SGB
S—strain gauge 20.258"
LBL-O (514}
T—top
M —middle
B — bottom B i
U —uniform zone ¥ F
| —inner diameter
O — outer diameter B" End
{152y Tab
¥
Pre-test Measurements Taken By: Date:
PRCI/DOT
C-FER » 6-0ct08
¢ Approval for Testing: Date:
3.3a
RTP 6-Oct-08
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 13.03 13.05 1 225.0
2 13.05 12.99 2 225.0
‘. 3 13.01 13.01 3 225.0
(A) 4 13.00 13.06 4 224.5
5 12.92 12.91 5 225.0
6 12.95 13.11 6 225.0
(BB 3 7 12.90 13.00 7 225.0
8 13.04 13.03 8 225.0
( E ) 2 Average 13.00 Average 224.9
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 519
| ] ¥ LMB 407 Bottom[D] 522
i P i LTID 127
LTOD 127 Tab Length (mm)
6 LBID 127
(D} BoD 129 Top [A] 146
( E ] 7 Bottom [B] 146
8 [Area (mm°) | 2,925.031]
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 49.89
BOTTOM Depth a, 1.35
a, 1.99
az 3.10
- 2 > a, 3.05
1 4 as 2.94
a ag 3.06 average depth =
az 3.06 3.06
ag 3.12
Q9 1.99
210 1.53
Defect Area (mm?) 126.82
C_ F E R P 6.00t.08 PRCI/DOT
RTP 6-Oct-08 3.3a




Curved Wide Plate Test Summary Sheet
Spec. No. 3.3b Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,613 1,572 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 554.0 539.7 [MPa
Wall thickness, t 12.95 mm Strain LTU| 2.77% 2.91%
Type High Y/T Strain LBU| 2.83% 2.98%
Grade X65 Strain LTBU| 2.80% 2.94%
SMYS 448 MPa CMOD 2.71 4.33 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘ag‘(JL:TaL‘J’eSr:r‘-?:SSf\j‘g‘TiQ)“””O"" strain zone of
Test temperature 22 oC Strain LBU: average strain in uniform strain zone
- of bottom plate (LBU series LVDTSs)
Reduced section length 1,044 mm Strain LTBU: average strain in uniform strain zones
Redcued section width 224.9 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3 x50 mm
Target flaw location WCL
e (5r0SS Stress = CMOD
600 6.0
500 1 - 5.0
400 § I 4.0
= 7}
o —
= 300 3.0 £
: 7 =
(] )
= | — o
&3 200 P— 2.0 s
100 - / 1.0
/
0 * 0.0
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%
Remote Strain (%)
*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)
C - F E R JP 8-0Oct-08 PRCI/DOT
- RTP 8-Oct-08 3.3
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Test Set-up

Photographs

Flaw Macro Images

SIRNLEDS TEMFERELD

CHIZER

2chnologies

Pre-test Measurements Taken By:

JP

8-Oct-08

PRCI/DOT

‘Approval for Testing:

RTP

8-Oct-08

3.3b

5B.22



Instrumentation Layout

. . .. ld
PRCIDOT Tensile Strain Limits we'e
12 inch CWP TestInstrumentation
Version1.0 +
A 3
— [—— & End
Flat1017" (258 (152) Tab
I Clip gauge Are12.8%13149) » v
- 4
M T
Flatg.21" (209)
| ot
) Arc9.0" (229)
« Thesme- Y
4 (014}
L LTU-O g
[] Strain gauge
{uni-axial} LTUS ! 11270 o ser
4
= jrc.flaw
a" LA
(209) LB
58.5" LA CG Girth
(1456 LB Jce 3 — & weld
g
- - (203}
Haming convention
r
L—-L%DT LBUJ F c
C —clip gauge - "
T —thermocouple I BLI-( (127} EJSGB
S—strain gauge 20.258"
LBU-O (514
T—top
M —middle
B — bottom 1B !
U —uniform zone * F
| —inner diameter
O — outer diameter B" End
(152) Tah
v
Pre-test Measurements Taken By: Date:
C & F E R P 8.001.08 PRCI/DOT
1 . e ‘Approval for Testing: Date:
- WAL 3.3b
RTP 8-Oct-08
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 13.11 12.82 1 225.0
2 13.07 12.84 2 225.0
‘. 3 13.04 12.85 3 225.5
(A) 4 13.04 12.86 4 225.0
5 13.02 12.88 5 225.0
6 12.99 12.84 6 225.0
(BB 3 7 13.02 12.93 7 224.0
8 13.02 12.84 8 224.5
( E ) 2 Average 12.95 Average 224.9
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 522
| ] ¥ LMB 406 Bottom[D] 522
i P i LTID 126
LTOD 125 Tab Length (mm)
6 LBID 127
(D} BoD 127 Top [A] 159
( E ] 7 Bottom [B] 145
8 [Area (mm°) | 2,911.710]
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 50.21
BOTTOM Depth Q 1.51
a, 1.99
az 3.10
- 2 > a, 3.07
1 4 as 2.97
a ag 2.93 average depth =
a3y 2.93 3.02
ag 3.09
Q9 1.93
210 1.55
Defect Area (mm?) 126.27
C - F ER P 8.0t.08 PRCI/DOT
o RTP 8-Oct-08 3.3b

5B.24



Curved Wide Plate Test Summary Sheet

Spec. No. 3.4a

Specimen Details

Pipe diameter, OD 323.9 mm
Wall thickness, t 12.98 mm
Type High Y/T

Grade X65

SMYS 448 MPa
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa
F tensile (hoop | axial) | 588 | 593 MPa
Test temperature 21 °C

Reduced section length 1,042 mm
Redcued section width 225.0 mm
Target flaw size 3 x50 mm
Target flaw location HAZ

e (5r0SS Stress

Test terminated following strain

localization in flaw region.

Load Peak End Point
Total Load 1,600 1,536 |kN
Gross Stress| 547.9 526.1
Strain LTU| 1.78% 1.84%
Strain LBU| 2.11% 2.19%
Strain LTBU| 1.94% 2.02%
CMOD 3.23 4,76 mm

Strain Notation:

Strain LTU: average strain in uniform strain zone of
top plate (LTU series LVDTS)

Strain LBU: average strain in uniform strain zone
of bottom plate (LBU series LVDTSs)

Strain LTBU: average strain in uniform strain zones

of both plates (LTU and LBU series LVDTS)

= CMOD

600 6.0

500 1 I , /' I) ) , 5.0

400 ! ‘ 4.0

2 /

gjo / 3.0

(7]

(7]

00 | // 2.0

n //

100 / 1.0
0 h‘—/ 0.0
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)

Remote Strain (%)

MPa

CMOD (mm)

Pre-test Measurements Taken By:

JP

9-Oct-08

PRCI/DOT

C-FER

(Approval for Testing:

RTP

9-Oct-08

3.4a

5B.25



Photographs

Flaw Macro Images

C-1FER

echnologies

Pre-test Measurements Taken By:

JP

9-Oct-08

PRCI/DOT

‘Approval for Testing:

RTP

9-0Oct-08

3.4a
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Instrumentation Layout

. . .. ld
PRCIDOT Tensile Strain Limits we'e
12 inch CWP TestInstrumentation
Version1.0 +
'y 3
— [—— & End
Flat1017" (258 (152) Tab
I Clip gauge Are12.8%13149) » v
- 4
M T
Flatg.21" (209)
| ot
) Arc9.0" (229)
« Thesme- Y
4 (014}
L LTU-O g
[] Strain gauge
{uni-axial} LTUS ! 11270 o ser
4
= jrc.flaw
a" LA
(209) LB
58.5" LA CG Girth
(1456 LB Jce 3 — & weld
g
- - (203}
Haming convention
r
L—-L%DT LBUJ F c
C —clip gauge - "
T —thermocouple I BLI-( (127} EJSGB
S—strain gauge 20.258"
LBU-O (514
T—top
M —middle
B — bottom 1B !
U —uniform zone * F
| —inner diameter
O — outer diameter B" End
(152} Tab
v
Pre-test Measurements Taken By: Date:
C & F E R P 9.0ct.08 PRCI/DOT
1 . e ‘Approval for Testing: Date:
- NENRLE 3.4a
RTP 9-Oct-08

5B.27



Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.92 13.03 1 226
2 12.94 12.97 2 225
‘. 3 13.01 12.98 3 224
(A) 4 12.95 12.98 4 225
5 12.96 12.96 5 225
F 6 12.98 12.95 6 225
A B 7 12.94 13.03 7 225
8 12.96 13.04 8 225
( E ) 2 Average 12.98 Average 225
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 522
| ] ¥ LMB 408 Bottom[D] 520
i P i LTID 127.5
LTOD 129 Tab Length (mm)
6 LBID 128
(D) [tBoD 126 Top [A] 151
( E ] 7 Bottom [B] 155
8 [Area (mm”) | 2,919.375|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 50.43
BOTTOM Depth a, 1.42
a, 1.88
az 3.09
2 > ay 3.12
1 4 ag 3.12
a ag 2.93 average depth =
a3y 2.97 3.06
ag 3.11
Q9 1.96
aio 1.44
Defect Area (mm?) 128.53
C - F ER P 9.0ct.08 PRCI/DOT
C T RTP 9-Oct-08 3.4a
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Curved Wide Plate Test Summary Sheet
Spec. No. 3.4b Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,616 1,565 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 554.7 537.0 [MPa
Wall thickness, t 12.96 mm Strain LTU| 1.56% 1.75%
Type High Y/T Strain LBU| 1.58% 1.77%
Grade X65 Strain LTBU| 1.57% 1.76%
SMYS 448 MPa CMOD 2.80 4.86 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘ag‘(JL:TaL‘J’eSr:r‘-?:SSf\j‘g‘TiQ)“””O"" strain zone of
Test temperature 21 oC Strain LBU: average strain in uniform strain zone
- of bottom plate (LBU series LVDTSs)
Reduced section length 1,038 mm Strain LTBU: average strain in uniform strain zones
Redcued section width 224.9 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3 x50 mm
Target flaw location HAZ
e (5r0SS Stress = CMOD
600 6.0
500 A / 5.0
400 { |’ 4.0
E 300 3.0
%) / é
g )
o 200 2.0 o
n =
O
100 / / 1.0
0.0% 0.5% 1.0% 1.5% 2.0%
Remote Strain (%)
*Average strain from LVDTSs in uniform strain zones of both plates (i.e. LTBU strain)
C - F E R JP 14-Oct-08 PRCI/DOT
T RTP 14-Oct-08 3.4b
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Test Set-up

Photographs

Flaw Macro Images

C1I':echno

=21eS

Pre-test Measurements Taken By:

JP

14-Oct-08

PRCI/DOT

‘Approval for Testing:

RTP

14-Oct-08

3.4b

5B.30



Instrumentation Layout

PRCIDOT Tensile Strain Limits

12 inch CWP Test Instrumentation

Version1.0

weld

=+

AN S

F i F
— [-— B" End
Flat1017"{258) (1527 Tab
I Clip gauge Arc 126" (319 . -
B o 4
" T
Flatg. 21" {209
| ot |
' Arc 9.0 (229
yx Thermo- (229 I TL-0 70,25
couple i
] Strai LTLO g 514
rain gauge SGT
{uni-axial) LTU- - (127 H
F
= irc.flaw
g LTa
{203) LB
505 LAgA ] co CG Girth
14885 k L
A ) LB 4 weld
v
- - (203
Haming ¢convention
r
L—L%DT LBUL 4 5
C—clipgauge - "
T —thermocouple LBU-O (127} []SGB
S—strain gauge 20.258"
LBL-O 514)
T—top
M —middle
B — bottom 1B i
U —uniform zone # F
| —inner diameter
O — outer diameter B" End
(152} Tab
h J
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JP 14-Oct-08
1 . | " Approval for Testing: Date:
= WEigLe 3.4b
RTP 14-Oct-08

5B.31



Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.98 12.92 1 225.0
2 13.02 12.96 2 224.5
‘. 3 13.09 12.91 3 225.0
(A) 4 13.01 12.82 4 225.0
5 13.06 12.87 5 225.0
| 6 13.00 12.87 6 225.0
(BB 7 12.96 12.88 7 225.0
8 13.04 12.89 8 225.0
( E ) 2 Average 12.96 Average 224.9
3 ( C } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 407 Top [C] 519
| ] ¥ LMB 408 Bottom[D] 519
i P i LTID 126.5
LTOD 125 Tab Length (mm)
6 LBID 127
(D} BoD 127 Top [A] 153
( E ] 7 Bottom [B] 154
8 R [Area (mm?) | 2,914.065|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 49.60
BOTTOM Depth a; 1.38
a, 2.00
az 2.96
- 2 > a, 3.05
1 7 as 3.08
a ag 2.91 average depth =
az 3.06 3.02
ag 3.06
Q9 1.92
aio 1.41
Defect Area (mm?) 124.62
C - F E R JP 14-Oct-08 PRCI/DOT
Sl RTP 14-Oct-08 340

5B.32



Curved Wide Plate Test Summary Sheet
Spec. No. 3.5a Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,698 1,677 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 581.1 574.0 [MPa
Wall thickness, t 12.99 mm Strain LTU| 4.21% 4.55%
Type High Y/T Strain LBU| 4.15% 4.53%
Grade X65 Strain LTBU| 4.18% 4.54%
SMYS 448 MPa CMOD 2.84 4.45 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation:
F tensile (hoop | axial) | 588 | 593 MPa f;;agl‘agt’L'TaL‘J"*Sr:r‘-i‘::f\i‘g‘T';‘)“”'f""" strain zone of
Test temperature -20 oC Strain LBU: average strain in uniform strain zone
- of bottom plate (LBU series LVDTSs)
Reduced section length 1,039 mm Strain LTBU: average strain in uniform strain zones
Redcued section width 224.9 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3 x50 mm
Target flaw location HAZ
e (5r0SS Stress = CMOD
600 8.0
500 /Irlr‘lr”” ’l ”I’ ',, 6.7
400 — 1 ’ ’ 5.3
g |
s 300 4.0 ¢
7 E
[a)]
£ 200 1 27 O
) =
/ O
/
100 — 1.3
0 - / 0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%
Remote Strain (%)
*Average strain from LVDTs in uniform strain zones of both plates (i.e. LTBU strain)
C - F E R JP 20-Oct-08 PRCI/DOT
i RTP 20-Oct-08 3.52
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Flaw Fracture Surface

Photographs

Front

Flaw Macro Images

Test Set-up
Back

RRRRERN

Pre-test Measurements Taken By:

JP

Date:

20-Oct-08

PRCI/DOT

1If:3 chnologies[™

RTP

Date:

20-Oct-08

3.5a

5B.34



Instrumentation Layout

PRCIDOT Tensile Strain Limits

12 inch CWP Test Instrumentation

Version1.0

weld

=+

AN S

F i F
— [-— B" End
Flat1017"{258) (1527 Tab
I Clip gauge Arc 126" (319 . -
B o 4
" T
Flatg. 21" {209
| ot |
' Arc 9.0 (229
yx Thermo- (229 I TL-0 70,25
couple i
] Strai LTLO g 514
rain gauge SGT
{uni-axial) LTU- - (127 H
F
= irc.flaw
g LTa
{203) LB
505 LAgA ] co CG Girth
14885 k L
A ) LB 4 weld
v
- - (203
Haming ¢convention
r
L—L%DT LBUL 4 5
C—clipgauge - "
T —thermocouple LBU-O (127} []SGB
S—strain gauge 20.258"
LBL-O 514)
T—top
M —middle
B — bottom 1B i
U —uniform zone # F
| —inner diameter
O — outer diameter B" End
(152} Tab
h J
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JP 20-Oct-08
1 . | " Approval for Testing: Date:
= WEigLe 3.5a
RTP 20-Oct-08

5B.35



Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 12.99 13.02 1 225.0
2 12.97 13.01 2 225.0
‘. 3 13.02 12.96 3 225.0
(A) 4 13.03 12.95 4 224.5
5 12.98 13.07 5 225.0
| 6 12.96 13.03 6 225.0
(BB 7 12.90 13.00 7 225.0
8 12.99 12.99 8 225.0
( E ) 2 Average 12.99 Average 224.9
3 ( L } Gauge Length (mm) Reduced Section
Length (mm)
4 LMA 410 Top [C] 519
| ] ¥ LMB 412 Bottom[D] 520
i P i LTID
LTOD 129 Tab Length (mm)
6 LBID
(D) tBoD 128 Top [A] 144
( E ] 7 Bottom [B] 154
8 [Area (mm°) | 2,922.360]
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 50.18
BOTTOM Depth Q 1.45
a, 1.93
az 2.95
- 2 > a, 3.12
1 4 ag 2.97
a ag 2.99 average depth =
ay 3.01 3.01
ag 3.01
Q9 1.89
210 1.57
Defect Area (mm?) 125.93
C - F E R JP 20-Oct-08 PRCI/DOT
C T RTP 20-Oct-08 3.5a




Curved Wide Plate Test Summary Sheet

Spec. No. 3.5b Test terminated following strain
localization in flaw region.
Specimen Details Load Peak End Point
Total Load 1,701 1,682 |kN
Pipe diameter, OD 323.9 mm Gross Stress| 580.8 574.5 |MPa
Wall thickness, t 13.02 mm Strain LTU| 3.93% 4.13%
Type High Y/T Strain LBU| 3.69% 3.85%
Grade X65 Strain LTBU| 3.81% 3.99%
SMYS 448 MPa CMOD 2.86 4.05 mm
SMTS 531 MPa
F yield (hoop | axial) 509 | 547 MPa Strain Notation: o _
F tensile (hoop | axial) | 588 | 593 MPa f‘;;agl‘agt’L:TaL‘J’eSr:ﬁ:SSf\'j‘g‘T'Q)“”'f""" strain zone of
Test temperature -20 oC Strain LBU: average strain in uniform strain zone
f b I i
Reduced section length 1,042 mm gtra?r:t (E?Bpua:taev%rigesstrrlsisr.%r\( Er-:—i?grm strain zones
Redcued section width 224.8 mm of both plates (LTU and LBU series LVDTS)
Target flaw size 3 x50 mm
Target flaw location HAZ
e (5r0SS Stress e CMOD
600 6.0
400 ¥ " 4.0
e | ! /
o
é 300 3.0
%)
0
)
= 200 2.0
N /
100 | _— 1.0
0 0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%

*Average strain from LVDTs in uniform strain zones of both plates (i.e. LTBU strain)

Remote Strain (%)

CMOD (mm)

C-FER

Pre-test Measurements Taken By:

JP

22-0Oct-08

PRCI/DOT

(Approval for Testing:

RTP

22-0Oct-08

3.5b
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Photographs

Test Set-up (Front) Test Set-up (Back)

Flaw Macro Images

Post-test Flaw

VAT N
Al '

Pre-test Measurements Taken By: Date:

PRCI/DOT

C JP 22-Oct-08
e C I,_I .r_l D D- o ] e E} Approval for Testing: Date:
RTP 22-Oct-08

3.5b
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Instrumentation Layout

. . . Id
PRCIDOT Tensile Strain Limits we'e
12 inch CWP TestInstrumentation
Version1.0 +
A 3
— [—— & End
Flat10.17"¢258) (152) Tabh
I Clip gauge Are12.8%13149) » v
- 4
M T
Flatg. 21" (2049)
| ot
) Arc9.0" (229
y Thermo- @) L TL-0 2025
couple i P
-ain g LTU-O 5
[] Strain gauge SGT
{uni-axial) LTU ! (127 N
F
= jrc.flaw
a" LA
(209 LB
" LAFA CG i
(154%23 Jce 3 + A \i::(lll
LB
g
- - {203)
Haming convention
r
L—-L%DT LBUJ F c
C —clip gauge - "
T —thermocouple LBU-0O (127 EJSGB
S—strain gauge 20.25"
LBU-0 (814)
T—top
M —middle
B — bottom 1B !
U —uniform zone * F
| —inner diameter
3 — outer diameter B End
(152) Tah
¥
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JP 22-Oct-08
1 . e ‘Approval for Testing: Date:
WAL 3.5b
RTP 22-0ct-08
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Specimen Measurements

Wall Thickness (mm) Gauge Width (mm)
TOP
Grid line A B Grid line oD
1 13.00 13.04 1 225.0
2 13.04 13.03 2 224.5
‘. 3 12.98 13.06 3 225.0
(A) 4 13.06 13.04 4 225.0
5 13.02 12.94 5 224.5
| 6 13.15 13.05 6 225.0
(BB 7 12.97 13.05 7 225.0
8 12.96 13.00 8 224.5
( E ) 2 Average 13.02 Average 224.8
3 ( C } Gauge Length (mm)
4 LMA 409
| ] ¥ LMB 410
i P i LTID
LTOD 128
LBID
6]
(D) sop 127
(F) 7
8 [Area (mm”) | 2,928.042|
(B)
‘ ?
—=| (G} [=— [Detectsize (mm)
Length 2c 50.37
BOTTOM Depth a, 1.40
a, 1.90
az 3.08
- 2 > a, 2.93
1 4 as 3.04
a ag 3.02 average depth =
az 3.12 3.03
ag 2.99
Q9 1.85
210 1.37
Defect Area (mm?) 127.33
C - F E R JP 22-Oct-08 PRCI/DOT
o RTP 22-Oct-08 3.5b
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