LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration ,

-
AWS D1.1
Square-groove weid (1}
Butt joint (B}
Corner joint (C)
1
M = steel
Base Groove preparation
metal thickness Gas
o Tailerances Permitteg | smelcing
Weiding Joint fU = unlimited) As detailed As fitup welding for :
process designation Ty T, | Root opening oositions | (FCAW! | Notes |
8-Lla 1/4 max - R=T; +1/16,-0 +1/4,-1/16 Ali - N
SMaw .
C-L1a 1/4 max U R=T, *1/16,-3 +1/4,-1/16 Al - - -
GMAW . . MNat
FCAW B-L1a-GF /8 max - A=T, +1/16,-0 +1/4,-1/16 Al cequired AN
Square-grocve weld (1)
Burt joint {B)
N -
:
i
I
Base Groove preparatian e
metai thickness a5
I. Toierances Parm-tted | smeioing
Welding Jant (U = unlimited) As getailed As fit uo welding far
process designation T T, Root opening . asositons | {FCAW) | Notes
SMAW 8-L1b 1/4 max - R=T,,2 +1/16,-0 +1/16,<1/8 Al - c.N
GMaw Mot ac
-L1b- - - - .
ECAW 8-L1b-GF 3/8 max R=0tc1/8 +1/16,-0 +1/16,-1/8 Al requirea N
SAW 8-L1-8 1/2 max - R=0 -0 +1/16,-0 Flat. | - C.ON
Note A: Mot pregualified for gas metal arc wetding using short circusting transfer,
Note C: Gouge root 10 saund metal before welding ather side.
Note D: Welds must be centered on joInt.
Note N: The orientation of the two members in the joints may vary from 135 deg 1o 180 deg provided that the basic joint
configuration {groove angie, root face, root opening} remain the same and that the design throat thickness is
maintained.
Prequalified complete joint penetration groove welded joints
“\'-_/
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Square-groove weid (1)
T-jaint (T} Pt -
Corner joint (C)
1
T2
tion
Base Groowe preparati .
metal thickness Tolerances Permitted | shielding
Welding Joint {U = unlimited} At detailed As fit up welding far
process designation Ty T2 | Root opening positions | (FCAW) | Notes
SMAW TC.L1b 1/4 max ] A=Ty/2 +1/16.-0 +1/16,=1/8 Al - CJ
?c‘::: TC-L1-GF 3/8 max v R=01t0 1/8 +1/16,-0 *1/16,~-1/8 All Notrea. | A.CJ
SAW TC-L1-S /B max ] R=0Q =0 +1/16,-0 Fiat - 4
Singte- V-groove weid (2} a Talerances
Butt joint (B) : ; ) Ag detailed Ag fitup
. K
VoS } T
}? \. J 1 R =+1/16,-0| +1/4.-1/16
1
T ] -r o = +10° -0°| +10°,-5
S
M = stesl - -
Base
matal thickness . Gas
. Groowe preparation Permictted | shierding
Welding Jaint (U = ynlimited) B Root Groove welcl:nq tar
process designation T Ty cpening angle positions” | (FCAW! | Notes
AR=1/4 o = 457 Alt -
SMAW B-UZa U - R=3/8 o3 30° F.OH -
A=1/2 a = 20° FOoK | -
R = 3/16 a =30 £,V,OH | Requwea | AN
GMAW | g 22.6F u - R=3/8 E F | Notrea | AN
Feaw R=1/4 a=30° V.OH | Notrea. | AN
SAW 8-1.2aS 2 max - R=1/4 a = 30° E | -
SAW 8-U2§ u - R = 5/8 a = 20° E -
Note A: Not prequalified for gas metal arc welding using short cireuiting transter.
Note C;  Gouge root 1o sound metai before welding other side.
Note J: If fillet welds are used 1 buildings to reinforce groove weids in corner and T-jownts, they shali be equal 1 14T, but
need Aot exceed /8 in. Groove welds in corner and T-joints of bridges snail be reinforced with filet weids equal tc
1/4 T, but not more than 3/8 in.
Note M: The arientation of the two members in the j0ints may vary fram 135 deg 1o 180 deg provided that .‘h' basic joint
contiguration (groove angie, roat face, root opening) remain the same and that the design throat thickness is
maintained.
*F = Flatr, OH = Querheai. )
Prequalified complete joint penetration groove welded joints
R
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LANL Engineering Standards Manual ISD 341-2

GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Chapter 13, Welding & Joining
Rev. 1, 10/27/06

Single-V-groove weid (2) Tolerances
Corner joint (C} Ag detailed As fitua
S
R=+1/16,~0| +1/4,-1/16
a =+10°,=0°| «10°.-5°
M = steel
Base
metal thickness Gas
Groove prepacation Permitted ietding
Weiding Joint U = unlimited Raot Groove welding for
grocsss | designation Ty Ty opening angie pasitions | [FCAW) | Notes
c R=1/4 a = 45° Al - -
SMA -U2a U u
w R=3/8 o= 30" F.OH it =
R=1/2 a=20" F,OH = =
AR=3/16 =30 F.V,0H | Required A
GMAW | ¢ y2:.GF u u 2
FCAW A=Y8 a=20 F Mot req. A
R=1/4 a=30° V.OH Not req. A
SAW C-L2aS 2 max U R=1/4 a =230 F - -
SAW c-u2s U 9] R=5/8 a=20° £ - -
Single-V-groove weid (2)
Burt joint (B}
N
—t R p—
Sase Groowe preparation [ cos
metal thick erances
-w.nm Root apening Tol Permitted | shieiding |
Weiding Joint (U = unlimited) Roat face As detaiied As fitup welding far |
process designation T Ty | Groove angle positions | (FCAW) ' Notes
A=0to /8 +1/16,=0 +1/16,-1/8
SMAW 8-u2 u - f =Qto 1/8 +1/16,~0 Not limited FY - C.N
a = 60° Q-0 +10°, =5
GMAW R=Q0tw 1/8 +1/16,~0 *1-’15..'—.”8 Not AC,
FCAW 8-U2-GF u - f =0tw /8 +1/16,~0 Not limited All required N
a «60° «10°,-0° +10* =5°
R=0 =0 +1/16,-0 KN
SAW 8-L2b-S Over /210 | = | { «t/amax | +0-1/4 =1/18 Flat - N,
1inclusive a =60° +10°,-0° “0°,-5° ¢
1
f
Quer 1/2t0 1 | = R=0,a=60° |
f = 1/4 max
R==0 +1/16,~0
SAW 8125 | Overttot2| | R=0a=801 ¢ ..g_¢ 1118 Flat - CN
f = 1/2 max a = +10°,=0° +10°,=5°
R=0,a=6&0°
Over 1-1/2102 | = | ¢ . &/8max 1
Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.
3 Note C: Gouge root 1o sound metal before welding other side.
A
- Note K: Weid root after weiding at least one pass on arrow side.
Note N: Theari of the two bers in the joints may vary from 135 deq to 180 deg provided that the basic joint

configuration (groove angte, root face, root opening) remain the same and that the d

esign throat thickness is maintained.

Prequalified complete joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Single-V-groove weld (2} i
Corner joint (C) i
‘i s
i
Base Groove preparation s
metal thi:lfnm Root opening Tolerances Permitted | shielding
Welding Joint IU = unlimited) Root face As detaiied As fitup welding for
process | designation T T2| Groove angle positions | [FCAW) | Notes
ReOto1/8 | +1/16.-0 ~1716.~1/8
SMAW- c-u2 v u| f=0w8 | +1/16.-0 ot limitea All - el
a =80° -10°,-0° -107.-% |
|
SMAW R=Qrw 1/8 +1/16,-0Q «1/16,=1/8 | . Nt
U2-GE o U f =010 .8 »1:16,=0 Nat limited All ) ACJ
FCAW Cu2G ~ o = 60° 10 -0 O -5 required
. A=0 0 «1/16,=0
SAW C-L2b-5 1 max ¥] t = 1/4 max +«Q,-1/4 :1/16 Flat - LK
a =80° -0 =0 «10°, -5
Doubte-V-groave weid {3) Seo Tolerances
Butt joint (B) : Note As detailed | Asfitup
- |

o
l’— AR=:0 +1/16,-0

L -7, 2 T =:0 “1/16.-0 _
7 \ N

3 %10 -0°i -10".-5'

M = stoel QR—‘; T l_saacer-zu: +1/16,-0
a

= fa—

Mote: Same steel as base meral
Base
metal thickness Gas
Groove preparation | Permutted | shielding
Weiding Joint (U = unlimited) Aoot RAaat Groove welding for
process designaunon Ty Ta opening face angle positions* | FCAW | Notes
U, R=1/4 f=Qto 1/8 a =45 Al -
pretferabiy - c. M,
SMAW B-U3a 5/8 or thicker | — A=38 t=010 1/8 a = 30° F.OH - N
Spacer = 1/8x R R=1/2 f=0101/8 @220 £.0H -
sAW 8-U3aS ey -| R=ss8 f20to 1/4 a=20 Folo- ] ww
! |Spacer = 1/d x R 1 I {

Note A: Not prequalified for gas metal arc welding using short circuiting transfer.

Note C: Gouge root to sound metal before welding otner sige.

If fitler welds are used in buridings to reinforce groove welds in corner and T-joints. they shall be equal 1o 1/4 TT but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shall be reiniorced with fillet welds equal to
174 Ty but not more than 3/8 in.

Note K: Weid root after welding at {east one pass on arrow side.

Double-groove welds may have graoves of unequal depth, but the depth of the shallower groove shail be no less than
one-fourth of the thickness of the thinner part |oined.

The orientation of the two members in the joints may vary fram 135 deg 1o 180 deg provided that the basic |t
configuration (groove angle, root face, root opeming) remain the same and that the design thraat thickness is

Note J:

Nate M:

Note N:

maintaned,
*F = Fiat, OH = Qverhead.
Prequalified compiete joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2

Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 1, 10/27/06

N AWS D1.1
Double-V-groave weid {3} Far 8-U3e-5 only
Butt joint (B} T, S$1
Quer o
2 2-1/2| -8
¥ i 2:1/2 3 1-3/4
] S . 3 35/8| 2-1/8
>t M 35/8 4 |28
52 ° 4 e8| 224
t 1 434 s1/2| 3va
51/2 61/4| 33/4
ForT;>6-1/4,0r T, <2
Sy = 2/3(Ty=1/4}
Basa Groove preparation
. Gas
metal thickness Reat apening Tolerances Permitted | smewding
Weiding Joint {U = uniimited) Root face As detailed As fitup weiding tar
process designation Ty T2 Groove angle positions | {(FCAW) | Notes
- - MN
SMaw 3-usb u R=0tw 1/8 160 | 11618 | cM.
GMAW UG preferabiy - f =0t 1/8 +1/16,-0 Not limited Al Not ACM,
FCAW 5/8 or larger a =g =60". +10°.-0 +10°,-5° required | N
R=1/8 +1/16,-0 +1/16.-1/8
) t =0 +1/16,-0 | Not limited - MP,
SAW A8-U3b-S 1-1/8 min - « =g = 60° +10°,—0° 107 -5° Flat NX
ISy 2237y, Sp = I8 min
R=0 =0 +1/16,~0
f = 1/4 max +0.-1/4 Not limited MK
e SAW B-L35 1-1/2max | - a = 60°:3 = 80°| +10°.-0° +10°, -5 Flat - N '
Sy = 2/3 (T, =1/41, S5 = 1/3 (T, =114}
R=0 =0 +1/16,-0
f = 1/4 max +0.~-1/4 Not limited oM
SAW 8-Udes v - a =g =60 Q-0 | ~10°.-F Flat - N
Ta find S¢ see table above; S9 =Ty ={Sq = 1/4}

Mote A: Not prequalified for gas metal arc welding using short circuiting transfer.
Mote C:  Gouge root to sound metal before welding other side.
Note K: Weid root after weiding at least one pass on arrow side.

Note M: Ocuble-groove welds may have grooves of unequai depth, but the depth of the snallower grgove shall be no iess than one-fourth

of the thickness of the thinner part joined.

Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deq prowided that the basic jaint
configuration (groove angle, root face, root opening) remain the same and that the design throat thickness is

maintained.

Note P:  Weid Sp first with gas metai arc {spray transfer), flux cored arc, or shieided metal arc with low hydrogen
electrodes. The root of this weld shall be back gouged. Weld Sy with single- or multiple-pass submerged arc

weiding in flat position after welding is complete on the other side.

Note X: It is parmissible for the groove apening to vary from Q-1/8 in., in which case, weld as follows:
Seal weid the S, groove first with shieldeg metal arc using low hydrogen electrodes and
completing the weld with submerged arc weiding. The root of the seal weld shaii be back-
gouged. Weld the S, groove with shieided metal arc using low hydrogen electrode or bDy,sub-

merged arc weiding.

Prequalified complete joint penetration groove welded joints

PR A
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Singie-bevei-groove weid |4) Tolerances
Butt joint (B) ~ M As detailed | As fitup
e
R=+1/16,~0| +1/4,-1/16
..j_. - ci g = +10°,=0°| +10°,=5"
R .
e
M = stesi
— T‘ o
Base
metal thickness Groove preparation Permitted
Weiding Joint {U = unlimited) Root ~ Groove waiding Gas
procass designation Ty Tq opening angte positions*® | shielding | Notes
A=1/4 g = 45" Al - 8 N
SMAW B-Uda u - T T Fon - BN
R=3/16 a = 30° All Required |A.Br N
GMAW 8-Uda-GF u - R=1/4 a=45° Al Notreq. |A8eN
FeAw R= 38 = 30° Fiat Not req. |A.Br.N
Si 4} Tolerances
T-joint (T) Ag datailed | Asfitup
Caorner joint (C) ‘
R =~1/16=0|+1/4=1/18
o = +10°,=0° | +10°.-5°
M = steel
S’
Base .
metal thickness Gas
Groove preparation Permitted | shieiding
Weiding Jaint (U = unifimited} Root Groove weiding for
pracess designation Ty T2 ooening angle positions® | (FCAW) | Nates
SMAW TC-Ude U u R=1/4 a = 45° Al - A"
R=3/8 a=30° F, QH .- 'A%
. A= 23/18 a=30° ANl Required | A, J, V
W | TCUscGF v u R=-38 o = 30° Flat Not rea. 1A, 4.V
R=1/4 a = 45° Al Notreq, |A, J WV
R=Y8 a =300
SAW TC-UdasS u U - Flat - AY
R=1/4 a =45
Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.
Note J:  If fillet welds are used in buildings 1o reinforce groove weids in comer and T-jaints, they shail be equai to 174 Ty but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shail be reinforced with fillet welds equal to
174 T4 but not more than 3/8 in.
Note N: The orientation of the two members in the joints may vary from 135 deq to 180 deg provided that the basic jomnt
configuration (groove angle, raot face, root opening) remain the same and that the design throat thickness is
mamntained.
Note V: For corner jaints, the outside groove preparation may be in either or both members, provided the Dasic groove
configuration is not changed and adequate edge distance is maintained to support the welding operatans without
excessive edge melting.
*F = Flat, OH = Qverhead. —

Prequalified complete joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2
GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Chapter 13, Welding & Joining
Rev. 1, 10/27/06

AWS D1.1

Single-pevei-groove weld {4}
Burt joint (B}

Limitations

Bridge application limits the use of these :aints to
horizontal position {see 9.12.1.5).

Groove preparation !
B‘-_" " Gas i
metal thickness Root opening Tolerances Permitted | shielding

Walding Joint (U = uniimited) Root face As detailed s fitup weiding for |
process designatian T T, Groove angle positions | (FCAW] | Notes
SMAW 8-ua v - R=Qrtwo 1/8 +1/16,-0 ~1/16,~1/8 Al - | ¢on
GMAW _ f =0t /8 +1/16,=0 not limited Not | AC,
FCAW B-U4-GF u X o =48 0 -0 10 5 All required i N

Single-bevei-groave weld (4)

Tjoint (T) ,__
Corner jgint (C] H '1| Note V
. Cd
Note J
Ty =R
U -T2
Sase Groave pre i
metal thickness B Gas
_ Roat apening Tolerances Permitted | o p1qing
Welding Joint {U = unlimited) Root tace As detailed As fitup weiding tor
process designation Ty T2 Groove angle positions | [FCAW) : Notes
SMaw TC-Uda U u A=0to1/8 #1/16,-0 +1/16,=1/8 Al - CJV
GMAW t =01t 1/8 «1/16,-0 Nat limited
oA TC.Uda-GF vl U « =45 07,0 +10° -5° All Mot rea. |A.CJV
A=0 =0 +1/4,-0
SAW TC-L4aS 3/4 max v f = 1/8 max +0,~1/8 :1/16 Fiat - AL
a = 60° +10°,=0" *10°,-5" ! |
|

Note A: Naot prequalified for gas metal arc welding using short circuiting transfer.
Note C: Gouge root 10 sound metal before welding other side.
Note J: !f filler weids are used in buildings 1o reinforce groave welds in camer and T-joints, they shail be equal to 1/4 T, but

need not exceed 3/8 in. Groove weids in comer and T-joints of bridges shall be reinfarced with fillet welds equal 10
1/4 T, but nct more than 3/8in.

Note N:  The or of the two bers in the joints may vary from 135 deg to 180 deg provided that the Dasic joInt
configuration (groove angle, root face, root opening) remain the same and that the design throat thickness is
maintained.

Note V: For cormer joints, the outside groove preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance is maintained to support the weiding cperations without
excessive edge meiting.

Note Y: Shieided metal are, submerged arc, gas metal arc (soray transfer}. or flux cored arc backing fillet weld required.

S Prequalified complete joint penetration groove weided joints
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Single-bevel-groove weld (4) Tolerances
T-joint (T) As detailea | As fitup
Carner joint (C)
R
R==116,=0} «1/4,-1/16
a=-10" -0 -10°,-5°
M = stesi (see 8.2.4, 9.2.5, 10.2.4)
3@ Gas
matal thickness Groove preparation Permitted | shieiding
Weiding Joint {U = yntimited) Root Grogve welding for
process designation Ty T apening ) angle positions® | {FCAW) | Notes
- R=1/4 a3 45° Al -
SMAW - TC-Uad 8] u - LV
A=238 a = 30° F.OH -
R=116 a = 30° Al Requirea
GMAW .
TC-Udd-GF V] - Fi
FCAW u A=38 - ;0’ Fiat Not rea. AdV
R=1/a a = 45° All
) R=38 a*30°
SAW TC-uab-5 v J - Flat - 4.V
R=1/d a =45 .
Single-bevel-groave weld (4)
T-joint (T}
Corner joint (C)
- } S~
lAp— \{71 Note J
—_—f T2 | 457 to 90° )
Base Groove preparation i
metal thickness ; Gas
- Raot apening Tolera Permitted | shieiding
Weiding Jaint {U = untimited) Root face As detailed As fitup weiding for
process designation i T2 Graove anqle positions | (FCAW) ! Nates
SMAW TC-Udb U S A=0to 1/8 +1/16,-0 +1/16,-1/8 All - C.iv
GMAW f =010 1/8 +1/16,-0 Not limited Not AC
A s All *
Feaw | UG v YUl geas “0,-0° +E -5 required | v
R=0 =0 ‘14.-0
1
SAW TC-L4b-S 3/4 max U f =1/8 max +,-1/8 <1/16 Flat _ LV,
a =60° ~10°,-0° +10°,-5° Yol
o
Note A: Not preyualified for gas metal arc weiding using short circuiting transfer.
Note C:  Gouge ruot to sound metal before weiding other side.
Note J:  if fillet welds are used in buildings to f g weids in corner and T-joints, they shall be equal to 1/4 T4 out
need not exceed 3/8 in, Groove weids in cormer and T-joints of bridges shall be reinforced with fillet welds equal 1@
1/4 T, but not more than 3/8 in,
Mote V: For comer joints, the cutside grocve praparation may be in either or both members, provided the basic groove
contfiguration is not ged and ad te edge distance is maintained to support the welding operations without
excessive edge melting.
Note Y: Shieided metal arc, ged arc, gas metal arc (spray transier), or flux cored or backing fillet weld required.
*F = Flat, OH = Qverhead.
Prequalified complete joint penetration groove weided joints ~—
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LANL Engineering Standards Manual ISD 341-2
GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Chapter 13, Welding & Joining
Rev. 1, 10/27/06

\\-\_/
AWS D1.1
Double-bevel-groove weid (5) Tolerances
Burt joint (B) As detailed | Asfitup
T-joint (T}
Carner joint (C) A=:0 =1/16.-0
*t =+1/16,-0] =116
a =+10°,-0°] +10°,-%°
M = steel Soacer = +0 | +1/16.-0
Mote: Same steel as base metal - T e
Base
metal thickness ) Gas
Groove preparation Permitted | shielding
Weiding Joint (U = unlimited) Root Root Groove “welding for
process designation T T2 opening face angle pasitions® | (FCAW] | Notes
u.
8-Usb preferably | _ | gt/ f =0t 1/8 @ =45° Al - .
5/8 or thicker M.N
|Spacer = 1/B X R
tMAW -
u, R=1/4 t =0t /8 a = 48" All .- ;‘i{
-. TC-uSa 5/8 or thicker ue - R G J.
- Soacer = 1/8 X R R = 3/8 f =00 1/8 a 230 F. OM - ey
Mote C:  Gouge root of joint bafore welding the other side.
Mote J:  If fillet welds are used in buildings to reint g welds in comner and T-joints, they shail be equal to 1/4 T, but
need not excaed 3/8'in. Groowe welds in comer ana T-jaints of bridges shall be reinforced with fillet weids equal w
1/4 T, but not more than 3/8 in.
Note M: Double-groove welds may have grooves of unequal depth, but the depth of the shailower groove shall be no less than
one-fourth of the thickness of the thinner part joined.
Note N: The orientation of the two members in the joints may vary from 135 deg to 180 deg prowided that the basic joint
configuration (groove angie, root face, root opening) remain the same and that the design throat thickness 1s
maintained.
Note V: Far comer joints, the outside groove preparation may be in either or both members, provided the Dasic grogve
figuration is not ¢ d and adi edoe distance is maintained 1o support the weiding operations without
excessive edge meiting.
*F = Fiat, OH = Qverhead.
Prequalified compiete joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Double-bevel-groove weid {5} '
Burt joint (B)
S
Grogve preparation
Base . Gas
matal thickness Root opening Tolerances Piﬂ'l'llll‘led shieiding
Weiding Joint (U = ynlimited) Agot face As detailed As itup welding for
process’ designation Ty Ta Groove angles pasitions | (FCAW) | Notes
T A=01w0 18 -1 16,0 “1/16,-1/8.
SMAW 8-USa oreferably - f =Qto 18 =1 16,-0 Not limited All - C. M,
5§ '8 or thicker a =45 a-2 "0 a=3 "10 2
=0 1015 T -0 7 -5
u, R=0tw 18 -1:16,-0 *1/16,-1/8
GMAW B.USGF preferably - t =018 +1:16,~0 Not limited All Notrea. | A.C,
FCAW S B or thicker | a =d5 ~10°,-0° -1¢°,-5' M
10 e v
Double-bevel-groove weid (S)
T-jointiT}
Commnar joint {C)
i : 3 !
i ]
< 1) A A
a S
L—Tz-J'r:I:-
Base . Groave preparation
metai thick _ Gas
o Root opening Tolerances Permitted | o eicing
Wetding Joint (U = uniimited) Roat face A3 detailed As fitup welding far
progess designation T Ta Groove angle pasitions | (FCAW) | Notes
U,
SMAW TC-USh preferably 4] Al - c. .
5/8 or thicker} R=01w 1/8 +1/16,-0 +1/16,-1/8 M,V
1 =0t 1/8 +1/16,-0 Not limited
u, = 45° -5 Not
SMAW | TCUSGF | prefersbly | U y "o *10°.=8 AL | regang | A G
5/8 or thicker LM v
R=Q :0 | +1116.-0
SAW TC.USS U U f = 3/16 max +0,-3/16 | 116 Flat - LMy
a = 60° «10°,-0° | *10,-5"
!
Mote A: Mot prequalified for gas metal arc welding using short circuiting transter,
Note C. Gouge root to sound metal befors welding other side.
Note J: | fillet ‘meids are used in buildings 10 reinforce groove weids in corner and T-joints, they shail be equal @ 178 T, but
need not exceed 3/8 in. Groove weids in carner and T-joints of bridges shail be reinforced with fillet welds equal 1o
1/4 T4 but not more than 3/8 in.
Note M: Oouble-groove welds may have grooves ol unequai deoth, but the depth of the shallower groove shall be no less than
ane-fourth of the thickness of the thinner part joined.
Note V:  For corner joints, the outside groove preparation may be in either or botn members, provided the basic aroove
configuration is not changed and adeguate edge distance is maintained 10 support the weiding operations without
exressive egge melting.
Note Z: When lower piate is beveied, make the first root pass on this side. S’

Prequalified compiete joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2
GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Chapter 13, Welding & Joining
Rev. 1, 10/27/06

AWS D1.1
" Double-bevel-grocve weid (5} Tolerances
Tjeint (T) Asdewilea | Asfitup
Corner joint (C) _
N f=:0 +1/16,=0
¢ g t = +1/16,-0] Not limiteg
a =+10°,=0°| +10°,-5°
R Spacer = :0 | +1/16,-0
M = stesl T2 @
to 90°
Note: Same steei as base metal
Base
metal thickness ) Gas
, _ Groowe preparation Permitied | snieiding
Welding Joint (U = yniimited) Aoot Root Groove ding for
process designation T Ty apening tace angle positions® | (FCAW) | Notes
C.J
u. | R=1/4 f =0tw1/8 a =4s° Al - v. M
AW TCu preferably |
™ TC-USe 5/8 or thicker - C.J
J|Spacer = 1/8 X R R=38 f =0t 1/8 e =30° F.OH V. M
Doubie-bevel-groove weid (5]
T-jaint (T}
Corner joint {C]
-
@
— T g
2
_ 60° 10 30°
. Groove preparation
Base Gas
| meai m‘n:x'mu Roat opening Tolerances Permitted | shielding
Welding Joint (U = uniimited} Roat face As detailed Ag fit up weiding for
process designation T T2 | Groove angle positions | IFCAW] | Motes
u, R=2Qtwo 1/8 +1/16,-0 +1/16,~1/8 ' C.J
sMaw TC-uUsSd preferabily u f =010 1/8 =1/16,-0 Not limited All - v. M
5/8 or thicker a = 45° *10°,=0° +10° =57 )
Note C: Gouge root 10 sound metal before weiding other side.
Note J: If fillet weids are used in buiidings to reinforce groave welds in corner and T-joints, they shail be equal to 1/4 T, but
need not exceed 3/8 in. Groove welds in comer and T-joints of bridges shall be reinforced with fillet weids equal 10
1/4 Ty but not mare than 3/8 in,
Note M: Double-groove weids may have grooves of unequal depth, but the depth of the shallower groove shall be no less than
one fourth of the thickness of the thinner part joined.
Note V: For corner joints, the ide g preparation may be in either or both members, provided the basic groove
configuration is nOT ¢ ged ang ad edge di is maintained 1o support the welding operanions without
excessive edge meiting.
*F = Flat, OH = Qvernead.
Prequalified complete joint penetration groove welded joints
M
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Single-U-groove weid (6) Tolerances
Suct joint (8) As detailed | As fitup
Carner joint (C)
R
A=+1/16-0] +1/4,-1/16
a =+10°,=0"| «10°,-§°
f ==21/16 [ Not lirited
1,_. +1/8,-0 | =1/16
Base
maetal thickness Gas
) Groove prepartion Permitted | shieiding
Welding Joint {U = uniimited) Root Groove | Root Groove | weiding for
process designation T Ts opening angle tace radius positions* | (FCAW) | Notes
R=0°to1/8 | a =45 f=1/8 r=1/4 All - c
8.ue Y v R=0"to1/8 ! o=20" | t=1/8 r=1/4 F.OH - c
SMAW C.UB u u A=0"tw1/8 | a =45 f=1/8 r=1/4 All - C.d
U
A=Q" 1w 1/8 a=20° | f=1/8 r=1/4 F.OH - =}
Gmaw | 8USGF U U |R20w1/8| a=20"]| f=1/8 | r=1/4 All Notrea. | AC
FCAW C-UB-GF [¥] 1] R=Q" o0 1/8 a=20") t=18 r=1/4 All Notrea. | ACJ
Dauble-U-groave weid (7) | = Tolerances Tolerances i
Butt joint (B) ! For 8-U7 and B-U7-GF For B-U7-S
As dersiled As fitup Ags detailed As fitup
A=+1/16-0 | +1/16,-1/8 || R==0 +1/16.-0
a =+10" -0 #10°,-5° t = +0,-=1/4 =1/16
f =+1/16,-0 Mot timited
r =+1/8,~0 s1/1
Base
metal thickness ) Gas
Groove preparation Permitted | shieiding
Welding Joint (U = untimited) Aoot Groove Aoat Groove | welding for
process designation Ty Ta spening angle tace radius | pesitions® | (FCAW) | Notes
v, R=0to1/8 | o =45 f=1/8 r=1/4 All - C. M
SMAW B-U7 p Y - - 1
5/8 or thicker| A=0w 1/8 | a=20° f=1/8 r=1/4{ FOH - LeMm
B £
GMAW : U Not | ac
ECAW 8-U7-GF preferabiy - R=Quo /B8 |a = 20" f=1/8 r=1/4 Al i required | M .
S/8 or thicker | i
SAW 8-U7-S u - R=0 a=20"] f =1/d4max |ra1/a F - I'm
]
i
Note A; Mot prequalified for gas metal arc weiding using short circuiting transfer.
Mote C:  Gouge root 1o sound metal before weiding other side.
Note J:  If fillet welds are used in buildings to reinf gr wefds in corner and T-joints, they shall
be equal 10 1/4 T4, but need not exceed 3/8 in. The reinforcement of groove welds in corner
jaints, when required, and T-joints in bridges shall be made with fillet welds equal 0 1/4 T4,
These filler weids need nut exceed 3/8 in.
Note M: Double-groove welds may have grooves of unequai depth, but the deoth of the shallower groove shail be no iess than
one-faurth of the thickness of the thinner part joined.
*F = Flat, OH = Qverhead,
Prequalified complete joint penetration groove weided joints —
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LANL Engineering Standards Manual ISD 341-2

Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design
Attachment 1, Weld Joint Design and Weld Deposit lllustration

Rev. 1, 10/27/06

AWS D1.1
Single-J-graove weld lali . T Tolerances
N But joint (B) i ' f| As dewailed | As fit up
R = +1/16,-0] +1/16-1/8
a =+10°,=0°] +10°,=5"
f = +1/16.-0| Not limited
r=+1/8=0 116
a'?' Gas
matal thickness Groove preparation Permirtted shielding
Weiding Jaint (U = uniimited) Roat Groove | Root | Groove | weiding for
process | designation Ty 12 opening angle face radius | positions | (FCAWI | Notes
SMAW B8-U8 u - R=01 1/8 a =45° t=1/8 r=3/8 All - gr.C
GMAW 8-UBGF u _ | R=0wts | a=30° | f218] r=¥8 Al Net A BrC
FCAW required
- - Tolerances
Single-J-groove wela (8} .
T-joint (T) Nota V As detailed | As fitup
Comner joint (C) ote
R~ +1/16-0| +1/16,-1/8
a = +10°,=0"| «10° =%
f=+1/16,-0 | Not limited
. t Note | rav1/8-0| =116
M }-T:—-' |-' R
Base
metal thickness Gas
Groove prepaation Permitted | shietding
Weiding Joint {U = unlimited} Aoot Groove Raat Groove | welding for Notes
process designation T I T, opening angle face radius | positions | (FCAW)
R=Q0w 1/8 a = 45" f=1/8 r=3/8 All - C.LV
SMAW TC-UBa u 8] R=0tw 1/8 | a=130° f=1/8 r= 38 F.OH - C.V
Not A C,
SAw | ToussGF v U |R=Owg | as3c | ta18 | (=38 | Al equred | v

Note A: Not prequalified for gas metal arc welding using short circuiting transfer.
Mote 8= Bridge application limits the use of these joints to the horizontal pasition

Note C: Gouge root 1o sound metal before weiding ather side.

Note J: If fillet weids are used in buildings 1 reinforce groove weids in cormer and T-joi

need not exceed 3/8 in. Groove welds in ccrner and T-joints of bridges shail be

1/4 T, but not more than 3/8 in.

nts, they shatl be equal 10 1/4 T, but

reinforced with fillet weids equal to

d ion may be in either or both members, proviged the basic groove con-

Note V: Feor corner joints, the ide g prep.

fiuration is not changed and adequate edge distance is maintained 10 support the weiding cperations without excessive

edge meiting.
*F = Flat, OH = Qverhead.

Prequalified complete joint peneiration groove welded joints
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration o

AWS D1.1
Singie-J-groove weic (81 | ) Tolerances
T-joint (T PO aaat As detailed | As fit up
Corner joint (C) y Nate V . )
J r S’
. R = +1/16,-0| +1/16,-1/8
} B/ e = <10° -0 | +10° -5
! H > T = +1/16,-0| Not limited
t T,
iy T e
o 45" 10 907
Base
metal thickness Gas
Graove preparation Permitted | shielding
Welding |~ Jaint {U = unlimited) Root Groove Aoot Groove | welding for
process designation Ty T opening angle face radius | positions® | (FCAW) | Notes
R=0tw 1/8 a = 45° f=1/8 r=3/8 Al - cJav
SMAW TC.UBb 8] u
A=0t 1/8 a=30° f=1/8 t=3/8 F.QH - (o)
GMAW Mot AC.
FCAW TC-UBL-GF 9] u A=0tw 1/8 a=30° f=1/8 r=3/8 All required Y
Double-J:graove weid (9) Talerances
Butt joint (B) As detailed As fit up
R = +1/16,=0| +1/16.-1/8
a =+10°,=0°| +10°,-5
f = +1/16,-0| Not limited
r =+1/8~0| :1/16
R
Base
metal thickness Gas
Groove preparation Permirtted | smielding
Weltding Joint U_= unlimited) Raoot Groove Roat Groave weiding far
process designation Ty T2 opeming angie face radius positions | (FCAW) | Notes
u. 8r. C
SMawW 8-u9 preferably - R=0tw 1/8 a = 45° f= 1/8 r=3/8 Al - ';.1 "
] 5/8 or thicker !
GMAW | g ug.GF i - |lr-0wus 230" | f=18 | =38 Al Not | A, 8r.
FOAW -U preferably o 1/B | e | required | C. M
S/8 or thicker I
Note A: Not prequalified for gas metal arc welding using short circuiting transfer.
Mote Br: Bridge application hmirs the use of these joints 10 the harizontal pasition
Note C: Gouge root 10 sound metal before weiding other side.,
Note J:  If fillet weids are used in buildings to reinforce groave welds in corner and T-joints. they shail be equal to /4 T, but
need not exceed 2/8 in. Groove welds in corner and T-joints of bridges shall be reinforced with fillet welds equal to
1/4 T, but not more than 3/8 in.
Note M: Doublegroove weids may have groaves of unequal depth, but the depth of the shaliower groove shall be no less than
ane-fourth of the thickness of the thinner part joined.
Note V: For corner joints. the outside groave preparation may be in either or both members, provides1 the basic groove
configuratian is not changed and adequate edge distance is maintained to support the weiding operations without
excessive edge meiting.
* F = Flat, QH = Qvernead.
Prequalified complete joint penetration groove welded joints
S
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration o

AWS DI1.1
Oouble-J-groove weld (91 Tolerances
L ;i"""‘ ,‘o'-fj“ © a Ag detailed | As fit up
rner |1 -
r 1 Note V
A=+1/16,-0 +1/16,=1/8
b ‘ g = +10°.-0°| +10°.-5°
t { = +1/16,-0| Not limited
i Note J ¢ =+1/8=0 116
.
b4
Base
metal thickness Gas
o Groove preparation Permitted | shieiding
Weiding Joint U=y d Root Groove Root Groove | weiding for
process designation T T2 apening angle face radius posiions | (FCAW) | Notes
) C d
U, R=0to /B a =45 f= 18 r=3/8 All - M,V
SMaw TC-U9a preferably U CJ
5/8 or thicker R=0Qto 1/8 a =30 t=1/8 r=3/8 F.OH - M v
U. Not A, C-
UAW | TCUSaGF | oreferadly | U | R=0t0 8 | a=30° | f=18 | =38 | AN required |4 M. V
CAw . §/8 ar thicker
Double-J-groove weld (9} Talerances
CT""'"“I.:I - Note v As detailed | As fit up
3 Am+1/16.-0 | +1/16,-1/8
T a=+10",=0° | +10°,-5"
" — f =+1/16,-0 | Not limited
4 r=+1/8—0 <116
Note J
Base
matal thickness N Gas
Groove preparation Permitted | shieiding
Weiding Joint (U = unlimited) Root Groove Root Groove iding for
process designation i Tq apening angle face radius | positions® | (FCAW! | Notes
y, R=01t0 1/8 | o=45 f=18 | r=3/8 Alt c.
SMAW TC.Uush . preferably u - Vv
§/8 or thicker R=01tw 1/8 | a=30° f=1/8 | r=3/8 #.0H ’
u. . Not A.C
2?::: TCUIBGF | preferapty | U |R=0t01/8 | a=30 [ f=1/8 | r=3/8 Alt required |4, M, V
5/8 or thicker h _i

Note A: Not pregualified for gas metal arc welding using short circuiting transfer.

Note C: Gouge roct to sound metal before welding other side.

Note J:  If fillet weids are used in buildings to reinforce groove welds in corner and T-joints, they shail be equal 10 1/4 T, but
need not exceed 3/8 in. Groove weids in corner and T-joints of bridges shail be reinforced with fillet weigs equai 10
1/4 T, but not more than 3/8 in.

Note M: Oouble-graove weids may have grooves of unequal depth, but the depth of the shallower groove shall be no less than
one-fourth of the thickness of the thinner part joined,

Nate V: For corner [gints, the outside groave preparation may be in either or both members, provided the basic groove
configuration is not changed and adequate edge distance s maintained 10 support the welding operations without
excessive edge meiung.

N * £ = Flat, OH = Querhead.

Prequalified complete joint penetration groove welded joints

Page 15 of 28



LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AWS D1.1
Square-groove weid (1) inforcement 1/32 to 1/8, no tolerance
Butt joint (B} J l‘
% St
Ly,
Gase Groove preparation E
matal thickness i
Talerances Permitted ! Effective
Welding Joint (U = unlimited) : As detaiied As fitup weiding | throat |
process designation Ty T2 Roat opening positions {Ei  Notes
8-P1a 1/8 max - | A=0w /16 | +1/16.-0 =1/16 Al (T, =116) 8
T
SmMaw 8-Pic 1/4 max - R .%‘ min +1/16,-0 =1/16 Al -5‘- 8
Square-groove weld (1)
Butt joint (8)
Reinforcement 1/32 to 1/8, no tolerance
. T
[1 [ Reintarcement 1/32 1o 1/8, no tolerance
---HI R
Base Groave preparation
matal thi
) Tolerances Permittzd | Effective
Welding Joint {U = uniimited} Root As aetaiied As fit up welding | throat
process designation Ty Tq apening DosINONs i€} Notes
T +3/16 31'1
SMAW 8-P1b 1/4 max - = =0 see also Al _ c2
132 4
Now 8: Joints welded from one side.
Note C2: Root neeg not be gouged before welding second side.
Prequalified partial joint penetration groove welded joints
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

N
AWS DI1.1
Doubie-J-groove weid (9}
Butt joint (B}
T-joint (T}
Corner joint (C)
T,
Ak
L"T'z-l—’ .
Sase Groowe preparation
maetal thickness Root opening
Root face Talerances Permirted | Effective
Welding Jaint iU = uniimited) Groove radius As detailed As fitup welding throat )
procass designation Ty -| To | Grooveangle | positions (E) Notes
142 min R=0t /8 +1/16.~0 £1/16
: (for bri f = 1/8 min =0 1/18 Alt s E. L.
SsMaw BTC-P9 58 m;’rr u r =38 +1/4,=0 =1/16 Lv
a =45° +10* -0° +10°,-5*
A=0 +1/18,-0 £1/18
1/2 min . AE,
GMAW L f = 1/8 min -0 =1/16
Fcaw | BTCPOGF | (forbridoss | U ) (.38 +14,-0 =118 Al L A
N 578 min) a3 “0° -0 Y
3/4 min a = 20° +10°,-0° +10°,-5° ev
C-P3S {for bridges | Y Fiat H e
7/8 min) R=0 =0 +3/16,~0
SAW f = 1/4 min =0 =116
r =1/2 +*1/4,=0 =1/16
T-P9-S 3/4 min U Flat s E, L
a = 48° «10°,-0° +10°,-5"
Note A: Not prequalified for gas metal arc weiding using short gircuiting transfer.
Note E: Minimum effective throat (E} as shown
" Note J: If fillet weids are usad in buildings to reinforce gr welds in corner and T-joints, they shal! be equal 10 1/4 T but
need not exceed 3/8 in. Groove welds in corner and T-joints of bridges shail be reinforced with fillet welds equal 10
1/4 T4 but not more than 3/8 in.
Note L: Burt and T-joints are not prequalified for bridges.
Note Mp: Oouble-groove weids may have grooves of unequal depth, provided they conform to the limitations of Note E. Alsg,
the effective throat (E}, less any reduction, applies individually to esch g
Note V: For corner joints, the outside groove preparation may be in either or both members, provided the pasic groove
configuration is not changed and adequate edge di is maintained o support the welding operations without
excessive edge melting.
Prequalified partial joint penetration groove welded joints
"
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

S
AWS D1.1
Single-J-groave weld (8)
Butt joint (B} Note V
T-joint (T}
Corner joint (C} —er | m
F "‘
2
HP -t
Eidls
Base Groove preparation i
metal thickness Root opening r
" Root face Talerances Permitted | Effective
Welding Joint (U= unlimited) | Groove radius | As detailed As fit up weiding | throat
process | designation Ty Ty Groove angle positions (E) Nates
. 1/4 min a = 45° +10°,-0° +10°,-5° EL
SMAW 8TC-P8 ifor bridges | U R=0t0 1/8 +1/16,-0 21/16 Al s v
5/16 minj £ = 1/8-min =0 :1/16
1/4 min r =8 +1/4,=0 =1/18
GMAW . 5 A E,
BTC.P8-GF {for bridges u Al H
FCAW /18 min} a =30° +10°.~0" +10°.-5° Lv
7/16 min a = 20° +10°,-0° +10°,-5° S
SAW c.P8S (f:,rzhrﬂ?’ u R=0 .0 +3/16,-0 ¢ Fiat S E.V
e f = 1/4 min -0 21118
ro=1/2 +1/4,-0 s 116
SAW T-P8-S 7/16 min ¥] Flar s E.L
a = 45° +10°,-0° +10°,-5°
Note A: Mot pregualified for gas metal arc ting using short circuiting fer,
Note E:  Minimum effective throat (E}
Mote L: Butt and T-joints are not prequalified for bridges.
MNots V: For comner joints, the outside groove preparation may be in either or both members, provided the basic groove
fig ion is not ged and ad edge di is maintained 10 support the ding operations with
excessive sdge meiting. .
Prequalified partial joint penetration groove welded joints
~—
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining

GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

N
AWS DI1.1
Single-U-groove weid ()
Surt joint (B)
Camer joint (C)
r
5
H t
e~ f
—-TH -]
Base Groave preparation
i thiek -
icknes R?‘w h:g Tolerances Permitted | Effective
Weiding Joint 1U = untimited) Groove radius | As detailed As fitup weiding throat
process designation T Ty | Grooveangle positions {E) Notes
1/4 min R=01 1/8 +1/16,~0 =116
. t = 1/8 min -0 £1/16 All s E L
SMAw 8CP6 | Horbrdges | U |y ~1/4,-0 116
§/18 min} o = 45° *10°,-0° +10° -5
~ 1/4 min R=0 +1/16,~0 116 At
GMAW 8C-PE-GF (for brid U f = 1/8 min -0 =1/16 All S -Lﬂ-
FCAW e r =174 +1/4,-0 =1/16
5718 min) a = 20° H0°-0" | #1075
i R=0 =0 +3/16,=0¢
SAW 8C-PE&S "E::r:::; u f = 1/8 min -0 1116 Fiat s E.L
1/2 min} ro=1/4 +1/4,-0 =116
a =20° +10*,-0° -10°,-5° i
Mote A: Not pregualified for gas metal arc welding using short circuiting transfer.
Mote E: Minimum sffective throat (E)
MNom L: Burt and T-joints are not prequalified for bridges.
Prequalified partial joint penetration groove welded joints
.‘\---/
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LANL Engineering Standards Manual ISD 341-2 Chapter 13, Welding & Joining
GWS 1-06 — Weld Joint Design Rev. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

S
AWS D1.1
Double-V-grogve weid (7)
Butt joint (B}
Base Groove preparation
metal thickness Root apeni
Root hcnng To Permittert | EHective
ing i (U = uniimited) Groove radius | As cetailed As fit up weiding | throat
Wald Joint e O L
nrw:l: designation Ty Ta Groove angle pasitions {E} Notes
R=Qto1/8 +1/16,-Q =118 .
172 min t=tBmin | <0 £1/16 A s | E-
SMAw 87 (for bricges | - | .4 +1/4,-0 £1/16 Mo
5/8 min} a = 45" +10° -0" +10°,-5*
. A=0 +1/16,=0 =1/16
1/2 min . A E
= -0 =1/16 . B
GMAW BPTGF | (forbridges | - | | 2 1/8min 1/4.<0 <118 All S M ~—
FCAW . r =1/4 1/4,
5/8 min) « =20 +10° ~0° +O* 5"
24 mi A=0 =0 +3/16,-03 c
™mn f = 1/4 min -0 =118 .L
Saw 8-F1S iforbridees | = | o4 +1/8,-0 2116 Flat 3 Mp
7/8 mini e =20° ‘10.*_0- ‘*10‘.-5‘
Note A: Not prequalified for gas metal arc weiding using short circuiting transfer.
Note E: Minimum effective throat (E)
Mote L: Burtt and T-joints are not prequalified for bridges.
Note Mp: Oouble-groove welds may have gr of al depth, provi they conform to the limitations of Note €. Also,
the effective throat (E), less any reduction, applies individuaily to each groove.
Prequalified partial joint penetration groove welded joints
S
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GWS 1-06 — Weld Joint Design Re
_ v. 1, 10/27/06
Attachment 1, Weld Joint Design and Weld Deposit lllustration

AN
AWS D1.1
Double-bevei-groove weid (S) '
Burt joint (B]
T-joint (T) Note V
Corner joint (C)
Base Groove preparation
metal thickness -
Root cpening Talerances Permirted | Effective
Weiding Joint {U = unlimited) Root fics As detailed As fitup welding | throat
process designation Ty T Groave angle positions® (E) Notes
1 min R=0Q +1/16,-0 =116 E L
SMAW BTC-PS (for bridges u f = 1/8 min -0 =116 . Al 5-1/8 Mg, V
1-1/8 min) a =45° +10°,~0° +10° -5
1/2 min £ H !
(for bridges R=0 +1/16,~0 £1/18 . AE L
GMAW 5/8 min) t =1/8 min -0 =116 ]
ECAW 8TC-P5-GF 5] B Mg, V
. a =45 +10°,-0° +10°,-5* V.OH s-18
- 1 min
3/4 min . A=0 =0 +3/16,-0¢ EL
SAW TC-PSS [for bridges 4] f =1/4 min =0 =1/16 Flat S M;L \:!
718 min) a =80° +10°,=0° +10°,-5°
Note A: Not grequalified for gas metal arc wetding using short circuiting transter.
Mote E: Minimum effective throat (E}
Nots L: Sutt and T-joints are nat prequalified for bridges.
Note Mp: Double-graove weids may have grooves of unequal depth. provided they conform to the limitations of Note E. Also,
the effective throat (E), less any reduction, applies individually to esch groave.
Note V: For comer joints, the outside groove preparation may be in sither or both members, provided the basic groove
configuration is not changed anc adequate edge distance is maintained 1o support the welding operations without
excessive edge meiting,
*F = Flat, § = Horizontal, V = Verucal, OH = Qvernead.
Prequalified partial joint penetration groove welded joints
N
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R
AWS DI1.1
[Singie-Devel-groove (4)
Burt joint (B) T Note V
T-joint({T) \
Cormner joint (C) —-g—r
I
T
I 1
{ ! I 1y
L-.._’\._l - f
]
Groove areparation
Base
metal thickness Root Tolerances Permitted | Effective
Welding Joint "(U = unlimited} Root face A3 detailed As fitup weiding | throat N
process designation Ty T2 | Groove angle pasitions {E} otes
. 7/18 min R=0 +1/16,~0 =118 '
- for bri f = 1/8 min =0 =116 . _ v
SMAW BTC.P4 Im,,:f,ﬁ" U | g ass 110°,=0° +10°.~5 Al s-ug |E.L
for e 6.-0 1116 F.H
(for bridges AR=0 +1/18, B AE
GMAW | grcpagr | 5/16mm) | U | f =1/8min | =0 118 gy
FCAW a =45° "o 0.5 V.OH | S-1/8 _
7/16 min S
7/18 min R=0 =0 +3/16,-0¢
X (far bridges f =1/4 min -0 +1/16 Flat S E.L.V
Saw TC-Pes 1/2 min} v a = 60° +10°,-0° =10° -5°
Note A: Not prequalified for gas metal arc ing using shov ci ] 2|
Note E: Minimum effective throat {E)
Note L: Butt and T-joints are not prequalified for brigges,
Mote V: For comer joints, the ide g pr may be in gither or both 3. provided the m: groc
configuration is not changed and adequate edge distance is i -] t the welding operations without
excessive edge meiting.
* £ = Flat, H = Horizontal, V = Vertical, OH = Qverhead.
Prequalified partial joint penetration groove weided joints
R
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AWS DI1.1
Double-V-groove weid (3)
Butt joint (B}
.
X (s
&L ] T
s t § t Ty
7, - I T—
sd
f=——R
h Q-A
Groove preparation
Base
metal thickness Root opening Tolerances Permitted | Effective
Welding Joint {U = untimired) Root face As detailed As fit up welding | throat
process designation Ty T, | Grooveangle positions (E) Nates
R=0 +1/16,~0 =1/16
. f =1/8 min -0 +1/16 E.L
SMAW 8-P3 1/2 min - o =60° +10° -0° +10°.-5° Al 5 Mo
R=0 +1/16,-0 :1/16 A,
GMAW . f = 1/8 min -0 1/16 L,
FCAW B-P3-GF MRmin | - | 4 .60 +0°,-0° “1Q° 57 Al s o
R=0 =0 +3/16,-0+ c
. f = 1/4 min -0 £1/16 Flat 5 . L
saw 8-p3s dmin | = 1 5 =e0° +10°,0° +10°.-5° Mp
[ Single-bevel-groove a
g':ft"j;im M e Reinforcement 1/32 ta 1/8, no tolerance
T-joint (T}
Corner joint (C}
S=T, : Note W
Base Groove preparation
metal thickness )
Root opening Tob Permitted | g ffective
Weiding Joint {U = unlimited) Root face As detailed As fit uo welding throat
process designation Ty Tq Groove angle positions E) Notes
R = 3/32 min R = min =1/16
. v - f =0t 1/8 118 £1/16 All 5-1/8 |B.LW
SMAW BTC-Pda 2 max o =d5° 0 —0° “0° —5°
| ;

Note A:

Note 8; Joint is welded from one side only.
Note £:  Minimum etfective throat (E]

Note L:

Note Mp: Double-groove welds may have grooves of unequal d
the effective throat (E), less any r i lies i

Note W:

Not prequatified for gas metal are welding using short circuiting transfer.

Butt and T-joints are not prequaiitiea for bridges.

ily to each groove.

Unbeveled face is the iower edge for harizontal position.

epth, provided they conform to the limitanons of Mote E. Also,

Prequalified partial joint penetration groove welded joints
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S
AWS D1.1
Single-V-groove weid [F])
Butt joint {B) \<a
Comner joint (C)
J X BC-P2
| BC-P2.GF
. BC-P2.8
e
=R
?z e
Base 'Groove preparation
metal thich
Root Tolerances Permitted | Effective
" . (U = uniimited} @ As fit up weiding throat
wmddum angbr:tm Ty Ty Gamom [.:@t As detailed A positions (E} Notes
1/4 min R=0 =0 +m:,—o ‘ -
SMA| BC-P2 {forbridges | U f = 1/8 min £1/16 =11 All 3
" 5/16 min} a = 60" 10", =0 +10°,-5°
1/4 min R=0Q =0 +1/16,~-0
GMAW | o0 o0Gr | (forbridges | U | f =1Bmin | =118 21116 All s |aeL
FCAW 5/18 min) o« =60° +10°,-0" +10°,-5*
S’
R=¢Q =0 +1/16.-0 . s £ L
P2 7/16 mi v f = 1/4 min =118 «1/16 fat .
SAW BC-P2-5 min fo i S S e
Now A: Mot prequalitied for gas metal arc welding using short circuiting transfer.
Note 8:  Joint is weided from one side oniy.
Note E: Minimum effective throat (E}
MNote L: Butt and T-joints are not pregualified for bridges.
Prequalified partial joint penetration groove welded joints
M
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Attachment 1, Weld Joint Design and Weld Deposit lllustration

Base metal less
than 1/4 thick

(A)

[1!16

'y

Base metai 1/4 or
maore in thickness

B}

Maximum size of fillet weid along edges

c} o

Skewed T-joints

Note: (E}, . (E"), = effective throats dependent on magnitude of gap (g ).

int

* Angles smalter than 60 degrees are permitted: however, in such cases; "he weld is consiasred 1o O a partial joint
penetration groove weld,

Details for prequalified fillet welds

Minimum fillet weid size for prequalified joints

Base metal thickness of Minimum size
thicker part jointed (T) of filler weld®

in, mm in. mm

T=1/4 T= 6.4 1/8"" 3
14<T=1/2 6.4<T=12.7 3/16 51 Single-pass
12<T=3/4 12.7<T=19.0 1/4 6 { welds must
Ma<T 19.0<T 5116 8 be used

*Except that the weld size need not exceed the thickness of
the thinner part joined. For this exception. particuiar care
should be taken to provide sufficient preheat o ensure weld

R soundness.,
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BACKING OF THICKNESS SUFFICIENT I_-I
TO PREVENT MELT THROUGH

WELDING THICKNESS, t
PROCESSES (NOTE 1) A= ROOT OPENING | POSITIONS
18 Ga. (MIN), 12 Ga. (MAX) 0 (MIN), ¢ (MAX)
ALL ALL
11 Ga. (MIN), 7 Ga. (MAX) | 3/4 t (MIN), t (MAX)

Note: :
1. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Sauare Groove Weld in Butt Joint with Steel Backina

: el 2

r £ s
£ t
WELDING THICKNESS, t
PROCESSES (NOTE 1) R=ROOT OPENING | POSITIONS
18 Ga. (MIN), 12 Ga. (MAX) 0 (MIN)
ALL ALL
11 Ga. (MIN), 7 Ga. (MAX) t (MAX)

Note: : <
1. For equivalant thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8in. for 11 Ga.

P 7
Square Groove Weld in Butt or Corner Joint without Backing

bor

- |
WELDING THICKNESS, t
PROCESSES (NOTE 1) R =ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL ALL
11 Ga. (MIN) t/4 (MAX)

Note:
1. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in Corner Joint
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Attachment 1, Weld Joint Design and Weld Deposit Illustration

4 o [r,2

1‘ I ¥ [£2:8
R-
ty l
WELDING THICKNESS, t, or t,
PROCESSES (NOTE 2) A=ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL D ALL
i
7 Ga. (MAX) (SEE NOTE 1)

Notes:
1. t, = thinnest member when two different thicknesses are involved. _
2. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in Lao Joint

T . 3
WELDING THICKNESS, t; or t,
PROCESSES (NOTE 2) A= ROOT OPENING | POSITIONS
18 Ga. (MIN) 0 (MIN)
ALL ALL
1,12 (MAX)
7 Ga. (MAX) (SEE NOTE 1)

Notes:
1. t, = thinnest member when two different thicknesses are involved.

2: For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Fillet Weld in T Joint

s
¢

i s
T

1
L,

-

WELDING THICKNESS A =ROOT
PROCESSES (NOTE 2) OPENING POSITIONS
t, = 18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL /2 (MAX) ALL
tp = ty (MIN), 7 Ga. (MAX) {SEE NOTE 1)

Notes:
1. t; = thinnest member when two different thicknesses are involved.

2‘. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Butt Joint

raye £1 Ol £6
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Attachment 1, Weld Joint Design and Weld Deposit Illustration

—~—nr

WELDING THICKNESS A= ROOT
PROCESSES (NOTE 2) OPENING POSITIONS
ty = 18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL ALL
ti2 (M
tz = t (MIN), 7 Ga. (MAX) {SéE rSoATé)U

Notes:
1. 1 = thinnest member when two different thicknesses are involved.
2. For equivalent thicknesses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Corner Joint -

WELDING THICKNESS, t
PROCESSES (NOTE 1) R =ROOT OPENING | POSITIONS
7 Ga. (MAX) 0 (MIN)

ALL ALL

18 Ga. (MIN) 1/2 (MAX)

Note:
1. For equivalent thicknessas for supporting structural members in sheet metal gage terms, use 3/16 in, for 7 Ga., 1/8 in. for 11 Ga.

Flare V Groove Weld in Butt Joint

? <
4
WELDING THICKNESS R =ROOT
PROCESSES (NOTE 2) OPENING | POSITIONS
t, = 18 Ga. (MIN), 7 Ga. (MAX) 0 (MIN)
ALL ALL
t4/2 (MAX
tp= t; (MIN), 7 Ga. (MAX) e h(IOTE}n

Note:
4 = thinnest member when two different thicknesses are involved.

1.
2. For equivalent thicknasses for supporting structural members in sheet metal gage terms, use 3/16 in. for 7 Ga., 1/8 in. for 11 Ga.

Flare Bevel Groove Weld in Lap Joint
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