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Pipe is engaged at about a 10 degree angle.
Tack weld made at Field Top which serves as hinge.

Pipe lowered to proper grade and pulled into
alignment. Stab is limited to 1” min. and no closer

that 1” to bell tangent.







Water Treatment Plant Installation

Stabbing Lap-Welded Joints







Most Common Welding Methods &

Semi Automatic (FCAW) Manual Welding (SMAW)



al Welding Proce

Welding Stinger Welding Machine



Semi-Automatic Process

Flux Core Arc Welding (FCAW) — ‘Dual-Shield’

Wire Gun Wire Feeder



Welding Procedure Submittals

Per AWS D.1.1 or ASME Section VIlI

 Welding Procedure Qualification Record (PQR)

— Welding Parameters followed during weld test (actual
amperage voltage and travel speed)

 Welding Procedure Specification (WPS)

— Developed from the PQR; factors in ranges allowed by
code (AWS and ASME).

e Welder Qualification Record (WQR)

— Uses WPS to verify welder performance
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PROCEDURE QUALIFICATION RECCRD (POR) Ravision 0

COMPANY NAME NATIONAL WELDING CORPRATION AUTHORIZED BY _ Nash Wilkns
PROCEDURE QUALIFIGATION RECORD ND. __ NWC-DDGA(EG) DATE 2
WELDING PROCEDURE SPECIFICATION NO NWNGC-005 DATE 71802

WELDING PROCESS (E8) __ FCAW, GMAW (Root onl) TYPE __ SEMILAUTOMATIC
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WELDING PROCEDURE SPECIICATION (WPS) Revision 0 NATIONAL WELDING CORPORATION
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-

Pdo____ Gowmpho 2 to P Gurrent (AC or DC) Do charity __EP

o Aumps Rangs FCAW 218-268 Volls Range _Z36- 280
P typ and grace ASTM A 516 Grade 70 Elacirode
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Guided Bend Tensile



Charpy (Notch Tough) Test



Acceptable Indication Unacceptable Indication
“Defect”

Macro Etch



t Fillet Weld

igo

Bell and Sp



Fillet Weld Inspection Methods\h%

Visual (see AWS Table 6.1 handout)
Magnetic Particle (MT)

Air Test at 40 psi (for double fillet welds)
Vacuum Box

Dye Penetrant

U.T. or R.T. not effective.

DOUBLE HLLET WELD

I |




1TVFabrication

e miz

{A) DESIRABLE FILLET WELD PROFILES (8) ACCEPTABLE FILLET WELD PROFILES

MiTH DHMENSION W SHALL NOT EXCEED

R INCIVIOUAL SURFA
£

NCOMPLETE
FUSION

INSUFFICIENT
THROAT

SUTT JOINT (TRANSITION}—
UNEQUAL THICKNESS PLATE

CEMENT R SHALL NOT EXi
(D) ACCEPTABLE GROOVE WELD PROFILE TN BUTT JOINT

D €83 83 €RD &

EXCESBIVE INSUFRICIENT EXCESSIVE OVERLAT
COMVEXTY THROAT UNDERCUT

(E) UNACCEPTABLE GROOVE WELD FROFILES IN BUTT JOINTS

MOTE: REINFO £ED V/Bin, (3 mm), SEE 5244

Figure 5.4—Acceptable and Unacceptable Weld Profiles (see 5.24)

Table 6.1

Visual Criteria' (see 6.9)

Discontinuity Categhey dd tnspection Cricia

Sumically
Louded

Nontubular
Cannectinms.

Tabular

Connections.
(Al Louds)

1) Crack Prohibitkon
The weld shall have 6o cracky

X

@) Weld/Base-Metal Fusion
Thoraugh fuson shall adjiscent layess of weld meral 1
et an base pctal

3) Crater Cross Section
All craters shall be filled 1o the: full seiss section of the weld, excepd for the eadd of
intermittent filet welds ourside of their effecrive leagih

14) Weld Profiles
Weld profiles shall be in couformubes with 524

(5) Time of Inspection

Visual inpection of wrlds in al) stecly may begn immediately sher the complcies
welds have cooled b0 iniblent ieinperatuic. Acceplance critcria for ASTM AS14,
AS17, and A709 Grade 100 and 100 W sicels shall be hasod on visual isspection
‘performied rus Iess than 48 hairs after completion of the weld

©) Underrun
A fillet weld (n any stoghe cnarinuas weld {hall be permiitied 1 uaderrun the

nominal fillet site spacified by 1/16 in. (1.6 mim) without corection, provided that
the undersize portaon of the weld does not exceed 10% of the lengih of the wekd Oa
web-to-flunge welds on ginders, o underrun i permified at the ends foe & length
equal ta iwice the width of the flaige.

(7) Undercut

(A) For matesial less than | is. ) thick, undercut shall not exceed 1/32 in
(1 i), except i & maximum 116 in. (16 mm) is permined for an accumulated
\engih of 2 in. (30 ) in sty 12 in. (305 man), For material equal to or grester than
Lin. thick. undercut shall pot exceed 1416 in. for any length of weld.

(B) In priomary memhers, undereot shall be no more than 0,01 in. (0.25 mm) deep
‘whe the weld i trunaverse 1o lenile sifess under any devign loading condition.
el be 1l mose tun 171 L mm) deep for all other clses

et jotnt penetiation groove wekds in bisl jomts Liansverse Lo the direction
of compuied tensile sress thall have no visible piping perosity. For all other groave
wekds e G (it welds, the sum of e visible pipiag parosity 102 in. () mm) or
meter shall not excoed VB in. (107mum) in any lineac inch of webd and

e 3 in (1% mom) in any 12 in. (305 mn) lengih of weld

{83 The fresjancy of giping pososity in fillet welds shall aorexceed one in each 4 in
(100 ) of weld length and the masamum diameter shall not exceed 332 in

(2 mm). Exception. for fllét welds connecting 11 feners 10 web, the sum of the
dikmeters of piping poroaity shill not sxceed Vi in. (10 inm) in any linesr inch of
weld nd shall v cxceed 34 in, (19 mim) in agy 12 in. (305 mm) leagth of weld

(C) Counplete joint pesetrarlini groave welds in but jointy truasvense 1o the direction
of computed tensile sttess shiall Have o pipiag porowity. For ali other groave welds,
the frecuency of piping pasonity shill sor Exceed one in 4 in. (100 mim) of Lengih and
the maximum didmeser shallfios exceed 132 in. (2 ma)

1 An X ey appirabiliny o e 2 shaded arra ol b




Fillet Weld Inspection

Magnetic Particle (MT) and Air Leak Test




Fillet Weld Inspection

Vacuum Box Inspection and Dye Penetran

lllustration from AWWA C-206 Note: Dye Penetrant is used to find surface cracks.
Dye Penetrant is no longer recommended by
AWWA C-206 for field weld inspection due to the
process introducing contaminates which could
adversely effect linings and coatings.

a ; \ ;
=Ealan ™~ Pipe Wall

/I I/1
Vacuum —_ﬁ\ ’//" 4
Ige
@ ;"'7
BuitWelded | /"‘ @
Circumferential =
Joint
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Figure 1 Look-box for vacuum testing of circumferential weld seams




Butt Weld Inspection Methods

Magnetic Particle (MT) or Ultrasonic Testing (UT)

s V/ g
- oy

9> B

o

Magnetic Particle (MT) e Ultrasonic Testing (UT)

— Also utilized for fillet weld inspection — Can be performed immediately after
the joint has cooled from welding.

— Only requires access to one side of
the joint.

— Radiographic Testing (RT) is not
addressed in AWWA C206



Weld After Backfill
Typical Joint Coatings

Weld After Backfill is a sequence used to improve overall installation rate for steel pipe.
Pipe is laid and welded outside (if required).

Joint coating is applied, usually a shrink sleeve or mortar diaper.

Pipe is backfilled.

The inside weld is made later.

Shrink Sleeve Mortar Diaper



Inside 30” pipe Inside 48” pipe




Top Issues of Concern

Issue: Welding subcontractor or welders are inexperienced with
production welding of steel pipe.

Remedy: Specifications should require the welding subcontractor to be
qualified for the project, such as requiring a minimum experience of
three separate projects exceeding 60” dia. x 5000’ long and must
provide a statement of qualification acceptable to the Owner/Engineer.

Issue: Welding Subcontractor may compensate individual welders by
piece work which can severely impact quality.

Remedy: Make sure a reputable company is performing the welding
and/or disallow piece work compensation for individual welders.

Issue: Inadequate or no inspection

Remedy: Welded steel joints should be inspected by a qualified
inspector in accordance with AWWA C206 to verify conformance to the
Specification and Specification should dictate the method of inspection
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