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Shielded Metal Arc Welding U PRV NP CNVETN




Submerged Arc Welding 25 i) s 5Ss




GMAW

J\g&g—ae‘éﬁ\jﬁd@ﬁ\ QJ\A3JJJ.B§1&AJ\3Q&JM£

Sold
electrade
wire
Current Il Shielding gas in
conductor ~
s
/
/ \
\
Direction \ Wire gude
#-Gls nozite of 1ravel and conract

Consumable electrode — tube

\ Arc ”"’_—Lﬁomus
\ Sl 7 shieid
- —
- h \’/\' o

N s metal

Sheeldirg gas
regulator

Shielding
Qas supply

Water
circulator
(optionall

Workpiece

@ Work lead @ Cabile assembly

@ Waler 1o gun @ Stueldng gas from cylinder
@ Water from gun Welding contactor control
@ Gun switch circut @ Power cable

Shinshbig (s 10 gun Primary mput powet




GMAW-Spray Transfer (s w8 Jlail
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LAG \—7
l_ ARC SHIELD COMPOSED
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(metal deck)
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Lamellar Tearing
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Iran (Islamic Republic of): Seismic Hazard Distribution Map

Gepgraphic coordinate system : WGS B4
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ASCE STANDARD ASCE/SEI 7-05
Including Supplement No. 1

American Society of Civil Engineers

Minimum Design Loads
for Buildings and
Other Structures




ANSI/AISC 360-05
An American National Standard

Specification
for Structural Steel Buildings




ANSI/AISC 341-10
An American National Standard

Seismic Provisions for
Structural Steel Buildings




ANSI/AISC 358-10
ANSI/AISC 358s1-11
An American National Standard

Prequalified Connections for
Special and Intermediate
Steel Moment Frames for

Seismic Applications

Including Supplement No. 1

2010
(includes 2011 supplement)

Supersedes ANSI/AISC 358-05 and ANSI/AISC 358s1-09

Approved by the AISC Connection Prequalification Review Panel
and issued by the AISC Board of Directors




AWS D1.1/D1.1M:2006
An American National Standard

S
E
Structural
Welding Code—
Steel
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- AWS D1.8/D1.8M:2009
An American National Standard
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Groove or Fillet
required strength
per 358-2.4.4b

CJP (358-2.4.4b)

R =(4¢% + b?)/8c

Continuity Plates
may be required
per 358-2.4.4

If provided, design™ ~
per 360-J10 and
358-2.4.4a

Parameter Limits
358-5.8

0.5bp < a < 0.75by;
0.65d, < b = 0.85d,
0.1bys < ¢ = 0.25by¢

i !
IL

\— Corner Clip: straight or curved (341-7.5)

Column Splice
Demand-critical CJP or
fillet per 341-9.9 (SMF)
or 341-10.9 (IMF)

Co ke + 112"
ki< Ce< ky + 172"
radius if curved > /2"

Beam Web Connection
Limitations

Vies = 2Mp /L' + Vi,
CJP between access holes;

\ /\, Demand-critical CJP plate = 3/s" can be used as CJP
Locate fillet-welded |- O ------ O -~ (top and bottom, backing
splice per 341-8.4a: min. O O per 358-5.5) and Shear Plate (if provided)
4 ft above TOS (or /2 o) 0 Weld Access Hole Allowed for IMF or as CJP
clear height above TOS (top and bottom backing for SMF when t,, = %"
if clear height < 8 ft.) per 360-J1.6) (358-5.6)
,\’ (use for temporary erection sup-
Doubler Plat /\/ port bolt holes are allowed in
If required per 360-J10 beam web)
SMF: detailed per \ o o TOS|+
341-9.3c ] Beam Limitations
Weld to column flange r37 F, < 50 ksi (341-6.1)
is CJP or fillet weld to | | | é | d': W36
develop full strength | | = ' tyr< 144" (358-5.3.1)
of plate. / : Steel Backing (358-3.3.2)  SMF: seismically compact per 341, Table 1-8-1
1o : \t”Vhen Usedabacji“ﬁl mus;c IMF: compact per 360, Table B4.1
e removed and the root  weight < 300 Ib/ft
:::ﬁ; :‘c;nseh(:;rs-SAH)) l ! (o) pass must be backqouged clear-span to depth ratio
| | ! and back-welded with a > 7 for SMF
jﬁ'g';gth per 360- | L 3 reinforcing fillet. > 5 for IMF
SMF: required shear )
strength per 341- \
9.3a; min. thickness LLateral Bracing per 341-9.8
per 341-9.3b F, < 50 ksi Protected Zone (SMF) and 10.8 (IMF)
IMF: no additional (341-6.1), if a+h dy/2 Max. spacing:
requirements inelasticity is PRI SMF: L, = 0.086r, E/F,
beyond 360 expected in the IMF: L, = 0.17r,E/F,
panel zone. Column Beam Moment Ratio (358-5.4) If the exFeptlon n 3_58'
SMF SM*,/SM*,, > 1.0 per 341-9.6 5.3.1(7) is not met, first brace
must be < d,/2 from pro-

Column Limitations (358-5.3.2)
d.< W36
Beam connected to column flange

N

IMF

SMF: Seismically compact per 341, Table I-8-1

IMF: Compact per 360 Table B4.1
Column strength per 341-8.3

Lateral bracing per 341-9.7 (SMF) or 10.7 (IMF)

IM* = LM, + M,) per 358-5.4
no requirements beyond 360

tected zone for SMF (358-
5.3.1). All braces must meet
provisions of 360 Appendix 6
Eqs. A-6-7 and A-6-8 with
M,=RFZ,

341 refers to ANSI/AISC 341-05, Seismic Provisions for Structural Steel Buildings
358 refers to ANSI/AISC 358-05, Prequalified Connections for Special and Intermediate Steel Moment

Frames for Seismic Applications

360 refers to ANSI/AISC 360-05, Specification for Structural Steel Buildings
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Impact Testing

at minimum design temperature

Charpy V-notch (top view) lzod (side view)

Method of loading in Charpy V notch
and lzod tests.
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Double-V-groove weld (3)
Butt joint (B)

ALL DIMENSIONS IN mm

_ Groove Preparation
Base Metal Thickness
(U = unlimited) _ Tolerances
Root Opening Allowed Total
Welding Joint Root Face As Detailed As Fit-Up Welding | Weld Size
Process | Designation T4 T, | Groove Angle | (see 3.12.3) | (see 3.12.3) Positions | (E1*+E3) | Notes
R=0 +2, -0 +3, 2 5 6.9
SMAW B-P3 12 min — f=3 min +U, 0 12 All S, +S, ’1(’) ’
a =60° +10°, -0° +10°, -5°
R=0 +2 -0 +3, 2
Eg"ﬁ\‘,’v" B-P3-GF 12 min — | f=3min +U -0 2 Al s,+s, | ;569’
a =60° +10°, -0° +10°, -5°
R=0 0 +2, 0
SAW B-P3-S 20 min — f=6min +U, 0 12 F S5,+S, 6,9 10
a =60° +10°, -0° +10°, -5°

Fiocure 3.3 (Continued) (Millimeters)




JalS 3 sl (g oad Al iy Jand) ) gloas

AWSD 1.1
See Notes on Page 72
Double-V-groove weld (3) For B-U3c¢-S only
Butt joint (B) //\
>< BACKGOUGE T i
k_/ Over to
T 2 2-1/2 1-3/8
r 1 2-1/2 3 1-3/4
L { 3 3-5/8 2-1/8
3-5/8 4 2-3/8
L ¢ 4 4-3/4 2-3/4
4-3/4 5-1/2 3-1/4
5-1/2 6-1/4 3-3/4

ForT,>6-1/40orT,<2

S,=2/3(T,—-1/4)
. Groove Preparation
Base Metal Thickness
(U = unlimited) _ Tolerances
Root Opening Allowed Gas
Welding Joint Root Face As Detailed As Fit-Up Welding | Shielding
Process | Designation T, T, | Groove Angle | (see 3.13.1) (see 3.13.1) Positions | for FCAW | Notes
SMAW |  B-U3b R=0to1/8 | +1116,0 | +116,-18 | Al — |
u — f=0to1/8 +1/16, 0 Not limited
GMAW -—A= ° o o e _ro Not 1, 4, 8,
FCAw | B-U3-GF @=p=60 +10°% 0 +10°% -5 Al required | 10
R=0 +1/16, 0 +1/16, 0
f=1/4 min +1/4, -0 +1/4, 0
SAW B-U3c-S u — o =p =60° +10° —0° +10° _5° F — 4,8, 10
To find S, see table above: S, =T, — (5, + 1)
@omranvasakhteman Slaale g 5l yae
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AWSD 1.1

Notes for Figures 3.3 and 3.4

Notes:
2. Joint shall be welded from one side only.
3. Cyclic load application limits these joints to the horizontal welding position (see 2.17.2).
| 4. Backgouge root to sound metal before welding second side.
5. SMAW detailed joints may be used for prequalified GMAW (except GMAW-S) and FCAW.
6. Minimum weld size (E) as shown in Table 3.4. S as specified on drawings.
7. If fillet welds are used in statically loaded structures to reinforce groove welds in corner and T-jaints, these shall be equal to T,/4,

10.

11.

12.

but need not exceed 3/8 in. [10 mm]. Groove welds in corner and T-joints of cyclically loaded structures shall be reinforced with fillet
welds equal to T,/4, but need not exceed 3/8 in. [10 mm].

Double-groove welds 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.

Double-groove welds may have grooves of unequal depth, provided these conform to the limitations of Note 6. Also the weld size (E)
applies individually to each groove.

The orientation of the two members in the joints may vary from 135° to 180° for butt joints, or 45° to 135° for corner joints, or 45° to
90° for T-joints.

For corner 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 welding operations without excessive edge melting.

Weld size (E) shall be based on joints welded flush.

73
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Table 6.1
Visual Inspection Acceptance Criteria (e 6.9)

Smrcally | Cycliamily
Lioaded Loaded Tutubh s
Memmtadar | Moontndar | Codmes tods
Driscoiitminy Cars pony and Tnspecion O eria Coes ons | Comecrions | (AT Loads)
1) Crack Frohibithn

A crack shall be wmocepabls, mgadlass of sive of lom ion. x x x
{2) Werld/Base Wetal Fusion

Thoaough fueion steil exisr te paeet adfcenr laye = of weld meml and beoaeen weld meml X X X
and tase real

(31 Crater Cross Section

Al cmers il be filled o poowvide e specified weld sive, excepr for the ends of X X X

itwersmirier filler welds oumide of their effective lengrh

% RN
\I:»Iq-'::sd.;vpigﬁi::iﬁlm inconfonmice wit 5249, X * X Jd wﬁ wﬁm.: ‘5 u J.ﬁm

(S Time ofInspectin

Wimnl inspertion of weldsinall sieels mmy b gin imerediaely a feer e complesd welds Lot . G o .2z u
tave cocled 1o ambienr Ermpers me. A ocepmnce crers ford STR A 514, A& 517, and X X X J.i A\J CSJ JSJ
AT00 Gmde 100 and 100°W seeels stail be ta =d on vinnl insper don pecfonoed nocless . " .

a1 48 honr s a feer comnpiledon of the weld.
1) Undersized Welds "" l "‘
The =zive of a filler weld in sy comrimmons weld rmey te less den he specified nomim]
sive (L) witow comecdon by the follonadngamonws (17

L. .
specified soemitnl weld gre, i [mn] allrwatle decmass froin L, i fmd AWS D 1 1 ﬁ
=316 [3 =116 [2] X X X u L4

1/4 [5] =359

= 16 [ =1/8[31
Inall mses, he wndermive pomiotiof the weld stail sor excesd 109 of the weld langrh
Onwetb o-fange welds ot gisders, wdemm stell te probitdred ar be ends fora lengrh
equal o nados e widh of e fhnge.
(M Undercut
[ A) For tmredal less tmn 1in [25 mom] hick, wdemwr sl socercesd L3240 [1 s,
with the following excepriosr tndercwn stall mor excesd 1016 i0 [2 smwr forasgr X
accwnila ed lengh vp o 2in [30 mem] dnasme 12 i [S00m). Forim enal squml oor
greaes tanl in deick, wdescur sl snor exceed 1016 in [2 o] for sy lengrh of weld.
(E) Inn pristacy mesnbers, wder i steil be so sooge dan 001 i [0235 mom) despwhen
rhe weld is maoerss oo ehsile soess wader s dasipn loading condidon. Tader stail X x
te 1o tooqe than U352 im0 [1 ] desp forall obera e
(81 Porosity
(A CIF grocve welds in bua jodtus mnsverse o the direcrionof cotmpuesd ensile gmss
stall tawe no visible piping pomsige. For all orber grocve welds and for filler welds, te

swnof the visible piping pomsine 1032 i [14mn] o grea B1 in dismersr sl norercesd x h l :“ ~: l h I

Si8in [10+mmn] inay inearinchofweld and sm il norexcesd 504 in [0 iname 12 in u \9 u ‘)AL

[300 tmm] Tengh of weld.

(E) The frequency of piping porosinr i filler welds stoll nor excesd one ineach 4in @ Orr] a asakhte rT] a
[100 tmm] of weld lengrh and e savivmyn diatne er stell socexosed 352 in [2.5 o). r nv n
Eacepricar for filler weld s cosmes ing saffeners o web, he munof te damerersof X X

piping porosiny sl norercesd 508 i [10 o] i sty linear inch of weld and smil nor
exceed 58 in [20smn] inasmy 1240 [300 mo lengh of weld.

[C)CIF gooone welds #1 b jodte mansverse o the direc don of cotnpued eadle soess
s il tave to pipitg poaosin. For all orber procove welds, de fequency of piping poaosin % %
s il morercesd one ing in [1004mm] of kngrhand rhe ymximun diameer =il aoc
exceed 302 in [2.5 o

Mors: S X" dindioa e applicabiliny for the connacrion rpps; a shndsd ama indica i acoappliabiti .
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