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Ref: Salmon et. al, “Steel Structures: Design and Behavior’, Pearson
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Ref: Salmon et. al, “Steel Structures: Design and Behavior’, Pearson
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Ref: Salmon et. al, “Steel Structures: Design and Behavior’, Pearson
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4.2. Fabricator Responsibility
Except as provided in Section 4.5, the Fabricator shall produce Shop and
Erection Drawings for the fabrication and erection of the Structural Steel and is
responsible for the following:

(a) The transfer of information from the Contract Documents into accurate and
complete Shop and Erection Drawings; and,

(b) The development of accurate, detailed dimensional information to provide
tor the fit-up of parts in the field.

Each Shop and Erection Drawing shall be identified by the same drawing
number throughout the duration of the project and shall be identified by revision
number and date, with each specific revision clearly identified.

When the Fabricator submits a request to change Connection details
that are described in the Contract Documents, the Fabricator shall notify the
Owner’s Designated Representatives for Design and Construction in writing in
advance of the submission of the Shop and Erection Drawings. The Owner’s
Designated Representative for Design shall review and approve or reject the
request in a timely manner.

Code of Standard Practice for Steel Buildings and Bridges, March 18, 2005
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
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o READYPLANET ENGINE

UCS (Thailand) Company Limited

The Frecise Steel Detailing

UCS was establised in 1995. We are a steel detailing company.Our policy is to provide high
quality drawings.We can complie with various kind of standard AISC , EU. DIN, BS , AS or
JIS.We specialize in platework steel detailing such as ductworks . HRSG boiler casings,
absobers, fabric filter casings, silos, hoppers.

UCS is very proud of its highly qualified, skillful and experienced steel detailers as well as
efficient computer assisted technology, which always ensure timely hand-over, completion.
and accuracy on all steel detailing related sewvices rendered.
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Material
Grade

HS 41
HS 50
HS 51

Max

0.28
0.21
0.33

Chemical Composition (%)

Si Mn P
Max Max Max
- - 0.048
0.57 1.53 0.048

0.37 0.33-1.03  0.048

Max

0.048
0.048
0.048

Mechanical Properties

Yield
Stress

ksc
2,400
3,200
3,600

Tensile Elongation

Strength (%)
ksc
4,100 23
5,000 23
5,100 15
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1995 1994
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SM520B
SM570
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Small beam
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{_ plate (Grace C)

Splice plate , BCABcF
(Grade B) L | Beam (Grade B)
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214 VaUIAUINDFIFANINLAZAMNUaaaNaa1N OSHA

OSHA = Occupational Safety and Health Administration

2.14.3 Tripping Hazard

[ 1 I < Y [~3 1 a o @ %
%ﬂﬂ']ﬂ%ﬂ?lﬂ\‘i OSHA 1&8%@ﬁﬂ1ﬁ@lﬂﬂﬂaaﬂiﬂlliﬂLaa%, LRANLNILAINNIAY, dandiND

RIDUNINAYINUBWEIBLATIFI198191N Fabrication Shop 1142931N919NABBAIILAD
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Fn1anwalnzrienagsnnan aavaldldailnsoinwan (Fall Protection)

Deformed anchor ——=

Headed stud ;r
e ——

Beam —= Beam —»

- - — e~ s |

Threaded —
studs

I |

At

Beam—=

Headed stud or

deformed anchor

8—‘

1]

.:'=,_7—'—l=‘

Beam —=

I
- Slab edge PL.
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OSHA = Occupational Safety and Health Administration
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3.2 duauaddantnag (Type of Fastener)
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[\ EYCYEL

Carbon

Carbon,

Quenched &

ASTM Specification Min Tensile Max. Diameter | Type of
Strength (ksc) (cm)
A307 4,200 10.00
A325 120 ksi 1.25-2.50
105 ksi 2.85-3.80
A490 150 ksi 1.25-3.80

F1852 & F2280: Twist-Off-Tension-Control Bolts

Tempered
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3.3 w39lnaantnagn (Forces in Bolts)

[e] Q Q Q ‘3 (=9 o 1 (=5 1 [~
AAITULIILRA InFANINALD PUNUALRIIVaINRLT T UTULT A% ko
1) N (Included): tnAgraglwszuiusuusaiion

2) X (Excluded): tndgalsiagluszwiusunsaiion

N-Type X-Type “HBanuuY BeanNvcn1iuwa ¥y
Bolt /521An A325N %52 A490N
Lﬁamwmmﬁlumiaamwy IUae

mimy@mvmﬁaamﬂ'Zaia‘”nﬁu‘ﬁ

am”aom‘?mam'ﬁmﬁmagi?m:my

- A A 1
IVLIJERUKIIE 'Zil ”
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3.3 w39lnaantnagn (Forces in Bolts)

NMMAITUBINRBN AINANHIENITUWURBLAZNNTLAITYNHNIFNNE LI

1) SEINLNAYILVUTWUBBNDA (Snug-Tightened Bolt)

2) @antnagnuuldwssfnan (Pretention Bolt)
Specification for

3) @antnagIUVULRWINEGA (Slip Critical Bolt) it Tabots Tt
High-Strength Bolts

819899118 Specification for Structural Joints Using ASTM
A325 or A490 Bolts 783 RCSC

4 \
RCSC
J

Free DOWNLOAD!!!
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3.3 w39lnaantnagn (Forces in Bolts)

NMMAITUBINRBN AINANHIENITUWURBLAZNNTLAITYNHNIFNNE LI
1) SEINLNAYILVUTWUBBNDA (Snug-Tightened Bolt)

AT BUUBNEE Lane N 13l BB 10.30 &7, 1020-51 3168 “@ANNLWHN bAINNNITVW

laoltszuasiia Impact Wrench #3ansktisadunvasawinunitsantnlaslslssuanuy

FITNAN LRI LA DUUBIRNNAR”
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3.3 w39lnaantnagn (Forces in Bolts)

NMAITUWIRN AINANHWENITUBURBUASNITLAIYNNIANNE LU

2) a@aninasuuulduse@enanw (Pretention Bolt) 15lunsdidng o 1ou

v

AN

nydnaasmTATadaiannuuin wewniianmsnanloanlddinadaanuaansaleniysi
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Jadaf ERaninan1LznN ASTM A325 wia F1852 fisuussfinalwiAansansuiiiasnnain
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L3969
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3.3 w39lnaantnagn (Forces in Bolts)

NMMAITUBINRBN AINANHIENITUWURBLAZNNTLAITYNHNIFNNE LI

3) @antNagILUULAdWING®A (Slip Critical Bolt) ldnudadefimniiamaaenloasziia

ANNULRYNRILGaANURINTD BN ITULIIV DT D6

A o A

v Hunsdiivedainmssuusndnaufouianiy uaznaltifianissidatasdavaslasiasis
v dadassnindidsianzuuulraninunaigiu (Oversized Hole)

u

4 TadoaaninauINdzianzuuuiad (Slotted Hole) anviulunitinfianiivasusifinazyngiann
NUAANNANEIBITBITING

v JadefimaaenloafinguarIsRInNaLFd NN Tl TSUTRIN e laTIE

ADUANAWITEHIN TC N SC Bolt [4u5203mIaaadihe MIaSyNNUAITNNTUTI2 04 Bolt
d’d 1 . d' [~ Qs 1 1 1 1 d'd dqz
745797 Faying Surface iWalyinanuila auginadan1saou 96 %Iz uIUngauila s
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3.3 W9 lnaantndan (Forces in Bolts)

ALLOWABLE LOAD (SHEAR) IN TONS
Ref: AISC/ASD 9" Edition

Conn. Hole Fv.iow Loading Nominal Diameter (cm.)

Type Type (ksc)

A307 Single 3.6 8.0
Double 7.1 16.0

A325 1,200 13.6
6.8 12.1 19.4 27.3

3.0 5.4 8.3 12.0
6.0 10.7 16.7 24.0

2.4 4.3 6.7 9.6
4.8 8.5 13.3 19.2

4.2 7.5 11.7 16.8
8.4 15.0 234 33.7

6.0 10.7 16.8 24.0
12.0 214 334 48.1

1,050

850

1,470

2,100

Ow ODw ODw ODw O
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3.3 w39lnaantnagn (Forces in Bolts) 1 ksi ~ 70 ksc

: = Table 5.1. Nominal Strengths per Unit Area of Bolts
dunden gths p
Nominal Strength per Unit Area, F,, ksi
Applied Load Condition
ASTM A325 or F1852 ASTM A490 or F2280 . .
p— " — Specification for
o tatic . .
T5% Fipore | Tension® == —— o Structural Joints Using
Fatigue w = ee Section55 F, = .
High-Strength Bolts
Threads L;<38in. 54 -e68+8 68 =384*38
included in
shear plane L,>38in. 45 56 December 31, 2004
Shear *®
Sepersodes the Jans 30, 2004 Sperifivanuow fur
Threads L.<38in. 68 = 120*.62*9 84 =150*62*9 St duieer g ASTV AZIS or A4 B
excluded from Prepared by ROSO Committos A | —Specificaturms senl
shear plane L.>38in. 56 = 120*.62*.75 70 = 150*.62*.75 sppecved by the Research Comncil on Strecoural Connections
* Except as required in Section 5.2,
¥ Reduction for values for L, > 38 in. applies only when the joint is end loaded, such as splice plates on a
beam or column flange. ( -_— \
g
3 Nominal Strength per Unit Area F,, ksi e
Applied Load Condition gth pe n
ASTM A325 or F1852 Bolt ASTM A490 Bolt ol AL 0o Bas Wacber i, St 90, € hleage: Minot A0
R Static 90 113
Tension .
Fatigue See Section 5.5
Threads included
48 60
ib in shear plane
Shear R 4
Threads excluded
60 75
from shear plane
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DLLNULASUYDII1S %150 shim vuld

3.3 Ltﬁdiﬂﬁﬁﬂtﬂﬁ g (Forces in BOItS) WY 2 U Aoanuuu bolt muUnf

LASIUILAYE ANNTUININTDANNUA

When a bolt that carries load passes through fillers or shims in a
shear plane that are equal to or less than 4 in. thick, F, from Table 5.1 shall
be used without reduction. When a bolt that carries load passes through fillers Specification for
or shims that are greater than % in. thick, they shall be designed in accordance Structural Joints Using

with one of the following procedures:
High-Strength Bolts
(1) For fillers or shims that are equal to or less than % in. thick, /7, from Table
5.1 shall be multiplied by the factor [1 - 0.4(#" - 0.25)], where ¢" is the total
thickness of fillers or shims, in., up to % in.; Decemher 31, 2009
(2) The fillers or shims shall be extended beyond the joint and the filler or shim
extension shall be secured with enough bolts to uniformly distribute the total

Sepersodes the Juns 30, 2004 Spexifivanor fur

Serwesweaf Jaseer Lhomg ASTW AT E or A4W) Benes

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS
Cu AISC, One East Wacker Drive, Suite 700, Chilcago. Hlinots 80601

YoRIMUANISLY shim plate 91 bolted connection

force in the connected element over the combined cross-section of the Prepared by RCS( Commttos A, §—Specifications senl
connected element and the fillers or shims; sppecved by the Rescarch Cowncil mn Strecoural Connectioas
(3) The size of the joint shall be increased to accommodate a number of bolts —
that is equivalent to the total number required in (2) above; or,
(4) The joint shall be designed as a slip-critical joint. The slip resistance of the -
Joint shall not be reduced for the presence of fillers or shims. r A
T
www bahcosncll.oog

WU Nt =057 (4 yu) ... F, 9esusuanmign [1 - 0.4(0.5 - 0.25)] = 0.9 38 90% F,
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3.6 39 308LBaxN (Forces in Welds)

v
S (] w

R = (Massummwniaaany) (WWNILWI%HN)

weld

(0.3 Fu) [(Effective Weld Throat) (Weld Length)]

a’, Throat Length
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3.6 W39 lwIaaLan (Forces in Welds)

v U
Q/ ) @

(WWNIL9AEN)

[(Effective Weld Throat) (Weld Length)]

Table 2-1. Weld Size Factors for Skew

A Dihedral Angle (°) Factor
[T~Lorl
60 1.41
Local 70 1.23
dihedral — :
angle / ;%C:Jral 80 1.10 |
-toe zone,/ , ™ angle : ‘
/,« N | \ -heel zone . 90 1.00 l
"" ‘n‘ 100 0.923
w 110 0.863
120 0.816
Fig. 2-2. Skewed joint. 130 0.780
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3.6 39 308LBaxN (Forces in Welds)

. | ASD

LRFD

R

weld

(0.3 Fu) (Effective Throat Area)

Throat Length

R =

n

(0.6 Fu) (Effective Throat Area)
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3.6 39 308LBaxN (Forces in Welds)

D
R =F,——= (2-1)
o LRFD
- U-(’UI'ML R, = (0.6 Fu) (Effective Throat Area)
" 1642
where
D = number of sixteenths of an inch in the fillet weld
size
Fryy = electrode classification number, ksi

The nominal shear strength of the base metal, per unit length
next to the weld, in AISC Specification Section J4.2 is:

R,, = FBMf (2'2)

where
Fgy = 0.60F, for shear yielding per AISC Specification
Equation J4-3, or
= 0.60F, for shear rupture per AISC Specification
Equation J4-4
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3.6 39 308LBaxN (Forces in Welds)

. | ASD LRFD

R = (0.3 Fu) (Effective Throat Area) R

weld

(0.6 Fu) (Effective Throat Area)

n

= 0.928*D*L (%42 kilo pounds)

1.856 * D * L (%1478 kilo pounds)

0.75 for shear

=
I

0.8 for tension

NOTE: D

YUIQVa9I Weld leg 1% Weld leg = 5/16" ,D =5

F, = F_,, =70ksi

u E70XX

du = 90
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3.6 39 308LBaxN (Forces in Welds)

. | ASD LRFD

R = (0.3 Fu) (Effective Throat Area) R

weld

(0.6 Fu) (Effective Throat Area)

n

= 0.928*D*L (%42 kilo pounds) 1.856 * D * L (%1428 kilo pounds)

= R /2 Tag 2 = Factor of Safety

0.75 for shear

=
I

0.8 for tension

NOTE: D

YUIQVa9I Weld leg 1% Weld leg = 5/16" ,D =5

F, = F_,, =70ksi

u E70XX

du = 90
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NS0T

6m

DL = 300 kg/m?

GG
LL = 400 kg/m?

1[/6 '
PoL =5 <E> (300)| (8) = 3,600 kg

P, == (g) (400)_ (8) = 4,800 kg

8m

1
Vo, =7 (3,600) = 1,800 kg
1
Vi, =7 (4,800) = 2,400 kg

VTL - 4,200 kg
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B Beam LLUOSULSINNOUDN LLNALSIN18TUTY

[ |
ﬂ'lﬁﬂ'l ﬂ Lﬁq TnousanelufiAndus sedesianlaify

U v

ANAISULLSIUDY Beam

" Support (Column + Connection) 3E¥945U
Lsan18lufl Beam 01817

" {1 Support Wi AsaneusenliansainIy

1@ ¢33 Column & Connection §84

Ve, = 4,200 kg LUk 393n (Capacity >> Force ﬂﬁm@iamu)
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web buckling " Bolt shear capacity
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7 Column

Beam

Connection

® Beam shear
capacity
O Shear yielding
O Shear rupture

" Beam web
yielding &
web crippling /
web buckling

" Bearing (at bolt)

" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
O Bearing (at bolt)
O Bending (seated

connection)

" Bolt shear capacity

" Weld shear capacity

Connection capacity fig A1 capacity NAN7gAYDS

sULUU failure mode 199136




= a '
UNN 3 Yl nIDgana

Tassas19na 1y

NS0T

goduiuanazsiuannanusdszine lng
IRON AND STEEL INSTITUTE OF THAILAND

" 397 UAnN1s3UR7A Column

Beam

Connection

® Beam shear
capacity
Shear yielding
O Shear rupture

" Beam web
yielding &
web crippling /
web buckling

" Bearing (at bolt)

" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
O Bearing (at bolt)
O Bending (seated

connection)

" Bolt shear capacity

" Weld shear capacity

o A

Connection capacity AD AN capacity NANFAVDS
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sULUU failure mode 199136
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Beam

Connection

® Beam shear
capacity
O Shear yielding

Shear rupture

" Beam web
yielding &
web crippling /
web buckling

" Bearing (at bolt)

" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
O Bearing (at bolt)
O Bending (seated

connection)
" Bolt shear capacity

" Weld shear capacity

Connection capacity fig A1 capacity NAN7gAYDS
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Beam

Connection

— B Beam shear

capacity
d O Shear yielding
O Shear rupture

N
Local web crippling 7 > 0.2

4N ty
@R, = (0.75)0.4t,,%[1 + (— — 0.2)(—)1°] [—
d te

Beam web
yielding &

web crippling /
web buckling

" Bearing (at bolt)

" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
O Bearing (at bolt)
O Bending (seated

connection)
" Bolt shear capacity

" Weld shear capacity

Connection capacity fig A1 capacity NAN7gAYDS

sULUU failure mode 199136
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‘ O Shear yielding Shear rupture
y O Shear rupture (Net/Block shear)
O Bearing (at bolt)
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yielding &
O o connection)
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web buckling " Bolt shear capacity
" Bearing (at bolt) " Weld shear capacity
®R, = (0.75) |(0.6F,Agy) : L T

Connection capacity A8 A1 capacity IRNEAVBY

q
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Beam Connection
" Beam shear " Angle (Plate) capacity
— capacity O Shear yielding
” O Shear yielding O Shear rupture
- O Shear rupture (Net/Block shear)
= Bearing (at bolt)
® Beam web
o O Bending (seated
yielding &
o connection)
web crippling /
onlufeanisivgaieide sy web buckling ® Bolt shear capacity
@Ry = (0.75)(1.2L tE,) < 2.4d¢F, ® Bearing (at bolt) " \Weld shear capacity
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sULUU failure mode 199136
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7 Column

Beam

Connection

® Beam shear
capacity
O Shear yielding
O Shear rupture

" Beam web
yielding &
web crippling /
web buckling

" Bearing (at bolt)

" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
O Bearing (at bolt)
O Bending (seated

connection)

Bolt shear capacity

" Weld shear capacity

Connection capacity fig A1 capacity NAN7gAYDS
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Connection

® Beam shear
capacity
O Shear yielding
O Shear rupture

" Beam web
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" Angle (Plate) capacity
O Shear yielding
O Shear rupture
(Net/Block shear)
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O Bending (seated
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Combined Shear and Tension
When combined shear and tension loads are transmitted by an ASTM A325.
A490. F1852 or F2280 bolt. the ultimate limit-state interaction shall be:

r T [ r
[(_M),J 0[('¢R,,),, J = (Equation 5.2)
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{ Bracing connection

’ Load

B SYLSINNAIUTNS %ﬁﬂﬁsﬁﬂé’nﬂ
YIEANY

m Faunse P 3adulevisusefanay
LS990

" lun1sesiedt dnasfivueauuRgy

W usensevinlagligosgud vise wn

LSI6IU N centroid Ua9919 Column
Beam tag Diagonal bracing 116innu

pg1gnanilasundn Work Point (WP)
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Load  auufanily Tension

" 59 P cos @ aznszaigeanld 2 du

= 1 [ 1 [ aa LY
Ao aeludaan dumananianiu
@ (V) wazangludanu Wiy wian
nNAnfuATL (V)

® 159 Psin O 3znsza1geaniy 2 du

= 1 ] 1 [ aa [y
Ao auludipy EuwmanINTIRANY
AU (H p) wavanaludaan lnuwman

nNRANULE (H)

" (eg+f)tanb =e. + 738

a—f tanf = egtan O — e,
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3.7 Common Welded Shear Connection
3.8 Connections Combining Bolts and Welds

3.9 Selecting Connections

[Shear Connection Strength = Minimum of }_ | NH*' | %_T "
' OE - | D

] 9

Net Shear = (¢=0.75)(0.6F)A, | § )
| < |

1 |

Bearing = (¢ =0.75)2.4F )A;caring

Block shear = (¢=0.35) [0.6F A, + FA,]
(LRFD 2005) < (@=0.35)[0.6FA +FA ]

AISC LRFD

Bolt Shear = (¢=0.75)n.R, ,.i+.Apoit

Wweld shear = (§=0.35) [0.6F, .| .size ]



Aol | Anuactsinndn Haussurmlng
WRON AMD STEEL INSTITUTE OF THAILAND

Steel Design Fundamental

ASD vs. LRFD

a)  Allowable Stress Design (ASD)

b) Load and Resistance Factored

Design (LRFD)

(%

NILAUAMUTTUNTS
(1 91 99%) USINOBNLUU
gAY AdISUUILNT

JannnNy

httos.//web.facebook.com/jtepasteelconstruction/posts/99430786 7256730

> UANIUNITODNLUU A ADIDBNLUUIATIASN

1%
U o

Tysinassuinvdn (resistance) 410N LS4

] 14
a a

(load) MAnvun1elulAsIasa

L<R
~ FS

Tun19@df MNNIIVINWULNITNTLINF

< Designed Resistance, R

p A¥@1U1T0MIA1 Resistance g S¥FUANNLTDLY
il ! o w

G % % . . 4:4' % 1%
WssEAUtEdIAy (significance) N1ABINITLA

v

Mean Resistance (Nominal Resistance, R)

(ANANNYBINAISULINLN)

ASD
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Steel Design Fundamental

ASD vs. LRFD > waANlUNTTERNLUU AD ABIPRALUULIASIASS

v
GLQJQIO [ o

2 Allowable Stress Design (ASD) nimassulnin (resistance) 11NN 39

)  Load and Resistance Factored (load) MAnTumelulasess

Design (LRFD)

YL < ¢R
1.4D
Resistance Factors ¢ :

12D +1.6L+0.5(L, or S or R) (0.90 Tension members (yielding state)

37,0, = 1.2D+1.6(L, or S or R)+(0.5L or 0.877) 0.75 Tension members (fracture state)
~ " |1.2D+1.6W +0.5L+0.5(L, or S or R) ¢ =10.85 Compression members
1.2D+1.0E+0.5L+0.28 0.90 Beams ( flexure and shear)
k0.9D + (1 .6 or l.OE) 0.75 Fasteners

p 83 https.//web.facebook.com/jtepasteelconstruction/posts/99430786 7256 730
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. R | | .| [t
Column Constant  PAzees '\ i
: : £ 1 FRARREOR Cunvenlional
e Size \ {in.) _J_\ . i BOLTS EA. LG R N
Sl Wexzt to 67 | 1.3 EEAR  ewn PP (PR
2| W10x33 to 112 | 8.86 I . S g 1 ) G
St Wi2xk0 to 336’ 0.91 BE {{ Zowe Tloeael & Finger
W1hxh3 to 7300 12,60 §!’§ N % o sam 3z
ol PLATE TYP.
e i3
COLUMN OF SAME COLUMN OF DIFFERENT
COLUMN BOLY SPLICE PLATE
SiZE N T S| BoaT DA | wemi | THOONESS
Wid4 X 459 & OVER 10 AL "
A aa o Y o : Y T
N1INIITIW 1Y IANAYILT V1TV T e PR ¥ %
14 X 143 TO 233 5 %o 14 W
Column splice detailing Wie X 90 10 133 " We | e %
Wi4 X 43 70 82 4 A 8 %
Wi2 X 120 TO 336 o /A 17 Y&
WiZ X 40 TO 108 ‘4 N e L V5
WIO X 33 70 112 4 AR 8 %
UMLESS OTHERWISE SHOWN ON THE COLUMN SCHEDULE
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4.1 Good Detailing Practices

° v & aAo o A A om o ' Y
47. R1ATUTUINUNADINNIILTRUNDN 1%7]’]01]5]U@W]’JVLIIVI,&I@]’J?L%E]N%%G’]%EI’]’J
9 A= -
maamum:mﬁwauﬂmﬂmaaammu%mmﬂ@

48. RANLRLINILTOUTOUNIAKIBRUAIDVILVDIDIABNATLA

Do nof return welds here

Section A-A

Do not tie weld together here
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4.1 Good Detailing Practices
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Practical information for designers

Economy In Steel

¥y Camior ) Cartar, LK, BE, Thew oo il Blmxay, F.I, PLR, sl Tillien 4 Teariem, K, PD

® Use 50-ksi steel in wide-flange member design.

INTIZAURENTIAIEY (iBUI SM490) TiAwa 9 AumAnnTa L

®* Use 36-ksi steel for plates and angles.

WNIIEdeluradaana (Wisuwin SS/SM400)
SYS @9@3uLNSe SM520

* Consider the use of HSS (Hollow Structural Steel) section. | werimun pricing 1

LWNINIT SS400 517 1

iz lgdnalumsdaans Wsias s sle Alan (59%)

* Be careful when specifying beam camber.
adhfnualdsmadinies (< %) niaunawiuld lavarsiwuaszozliod

T899 2/3 — 3/4 VAITZUENITUEWGINEIUITH LA LAHATWIAN LAIARRILFAIAIT
latasnin 8 1wa s 1ie9aNIzee Jig VaILAIaIaNITRAIUTEN 6 — 7.5 LUAST



Table 1-1. North Amenican Manufacturing Standards for HSS
with Mechanical Properties of Common Grades

Product Specification Grade F,, ksi F,, ksi (MPa
Chapter 1 T WA
= i 42 {290} 55 (400)
o Cold-formed ASTM C 46 {315) 62 (425)
Introduction HSS ASDO i B 46 (315) 58 (400)
mor C 50 (345) 62 (425)
. ) 5 {240) (415)

AISC: American Institute of T
. Hss ASTM As01 = 50 {345) 70 (483)

Steel Construction

Cold-formed
and cold-formed - . )
o kst CAN/CSA-GA0.20/G40.21 350W 51 (350) 65 (450)

HSS

Jselamirnsn1srinramanain1aTunseon = Jssnidn U wih. 1IN

5 ey ; i
@' { Steel Design Guide
T -'i—.' Table 1-2. Comparison of W-Shape and HSS Compression Membaers

Length and KL=16n KL=321
" required P, = 200 kips (LRFD) P, = 600 kips {LRFD}
Hollow Structural strength P, =133 kips (ASD) P, = 400 kips (ASD)
Section Connections HSS HSS
Momber type | W:ehape ASTM AS00 Grade B W-shape ASTM ASD0 Grade B
prop- ASTM ASTM
A2 Round Square A%92 Round Square
Section W8x31  |HSS7.500<0.376| HSS8x8x4 Wi109 | HSS14.00040.625 | HSS14:14x%
Available 212(LAFD) | 208 (LRFD) 220 (LRFD) 664 (LRFD) 820 (LRFD) 734 (LRFD)
strength, kips | 141 (ASD) 138 (ASD) 162 (ASD) 442 (ASD) 412 {ASD) 4BB (ASD)
Waight, Ib/ft 3 788 258 100 894 B0.6
{see note) (100%) (92%) (B3%) (100%) (82%) {B82%)
g”:‘?/’“m 368 1.97 2.60 7.02 167 453
(100%) (51%) 67%) (100%) (S2%) {B59%)
{see note)
ot THa ruamiber 10 CorariPmsas e ssarits th ercent of et Or sarface s reario 10 the sk cpton




Column capacity (P,) = Reduction Factor * Critical stress (F.,) * Cross section area (A)

2
Foo= Ggligl

KL
200 x 100 x 4.5 (7) Elastic buckling
A =2567 cm?
| =1,330 cm*
|, =455 cm?* E = Elastic modulus = 2,000,000 ksc
r, =720 cm
, =421 om K = Effective length factor

L = Unbraced length

Leonhard Euler (1707-1783) r = Radius of gyration =./1/A



-
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Column capacity (P,) = Reduction Factor * Critical stress (F.,) * Cross section area (A)

2
F = m°E Galiak)
KL\?
(T) Elastic buckling

F : :
Fepq = W Fe 2= W ‘ Fooq= Z‘z Beemadeivlaieadunigo
r



AISC Load and Resistance Factor Design

(AISC/LRFD)

l B //{ [nelastic
\\{/ buckhing
/| Elastic
( %) Ceiiiat buckling
F.. =\0.658 3 QF, = “;lf{fd
® stress, -
ksi
F., = 0.877F,
KL'r Transition  between
—equations  (location
varies by F))
Standard ("Ipiumn clurve. TTZ E
: » F, = N2
TRANSITION POINT LIMITING VALUES OF KLIr (-)
& i Limiting KL/r e A 4
36 134 158
50 13 220
60 104 264
70 QGI 30.8
Limiti 4.71 E
imiting — = 4.71 |—
r QF,
v

Q = Reduction factor

used for slender member where member parts are very slim (thin)




LRFD

11895V 79717
vova (F_)

LEd1819UUNANY

F, = (0.658Q1’iy) QF,

bein®811

F.. = 0.877F,

KL

T qq9a39

KL

T qp9a39

KL
< —
r

>_




log

KL

r 9p9939

14
= v/

YUNU

1.

1589 5INUA VDT

2. AINETIVDNUAT

3.

AT UYDITT

KL

r 9a39939

KL

KL

= max (T)x» (T)y

KL KL
—_— < —_—

T qq9a39 r

KL

T qp9a39 r
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What is the
effect of
column fixity

B UC KLIN G (connection),
reflecting K

value?




A3UANAB AT A1a9SULLSIARNYAILE

. . *Material T
LU NABH A property
e & (E,F) .
ARFNUANUIIN *Section property ~
(Lol orenr, A ——
, 1
- -l
O S
#a1seun KL/r 2@ H 200x200
AW X WaZ WAk Y *K (connection) Use Engineering Linear Wt. (kg/m): 50
°L = Length Judgment for K A (cm2): 63.53

Tdrngean M l, /1, (cm*): 4,720 / 1,600

A9 LAY ANOEANTIN I

"%] - *Check KL/r riv ;

W wtdn817 vi98 Lan 47 WEF,) R
g19UNANg

|
T
¥

» H 175x175x4.5
W3JBR INFNNTT Linear Wt. (kg/m): 23.7
TaNIm9g% A (ecm?): 30.17

l, /1, (em*): 1,450 / 1,450

ANBIUAINTIRISU




Practical information for designers

Economy In Steel

By Camios ) Gt LK, BE, Thew as Bl Bhacray, F.L, PLR, sl Tiliem 4 Texrtem, 2K, Pl

®* Economize web penetration to minimize or eliminate web stiffening

INDRALUITNI NI TLEI UL gﬂﬁﬂﬂﬂ’]itﬁﬂzgﬁm’) %

®* Favor the use of partially composite action in beam design.

LNTIZA fully composite INATIALNILABANNITY (50 — 75% composite)

¢ Consider cantilevered construction for roofs and 1-story structures.

LATIETIURA BTNV DI LATIRINR LANIN LAaULaNI=A1 connection

®* Optimize bay size.
PNNANITANEN WUINFRITLABNVING UTzunas 100 m? (1,000 ft?) A3
ﬁmmé’mwmummmmammn%a‘[ﬁagjsl,mha 1.25 — 1.50



COMVIPOSITE ACTION & BEHAVIOR

elastic shear flow
actual sheor flow at foilure

o

¥ R ah . .
1 idealized plaslic shear flow

P

'S0 T ST TEE TN T SN JUNNE SRR JRNNE SN looding

shear~-
_ﬂ.lf ! connector

100



Practical information for designers

Economy In Steel

By Camios ) Gt LK, BE, Thew as Bl Bhacray, F.L, PLR, sl Tiliem 4 Texrtem, 2K, Pl

¢ Eliminate column splices as possible.

WWasad g3 (Mnuaimlieniaunngavinfiazanansnaug ld)

¢ Configure column base details that are erectable without guying.

udwldleifen pattern sananaliidn 4 a1 laglidasrindeu

® Make beams, connections and base plates more repetitive as possible.

9 ! A = A o A A
EIE]ﬂLLUUI%ﬂ’]% "ﬂ@@]a %38 base plate 1%N°ﬂuq@ﬂ6ﬁqﬂquﬂﬂ§§@ LN NI

SURW LRZRINITOFITaLUUEN lot e

¢ Use snug-tightened installation whenever possible.

WML bolt Uszianitiisiangnninsila slip-critical 41N



Practical information for designers

Economy In Steel

¥y Camior ) Cartar, LK, BE, Thew oo il Blmxay, F.I, PLR, sl Tillien 4 Teariem, K, PD

®* Configure welded joints to minimize weld metal volume. a

AAUATUINTO LD D &llﬁl‘lﬁ ENIAS Y Lﬁﬂﬂ@ﬁﬁl%’*ﬁﬁ tJ

e U]

® Favor fillet welds over groove welds.

[

13}

\ian fillet iat groove weld tWT1zdiTAganin

—

(2)

°  Keep fillet weld size < 8 mm (5/16” %38 2.5 #iW).

IWTEPINIRRATIA RN Rz fINadan I Ta N RN LAY

®* Favor the horizontal or flat position and intermittent-fillet welding.

WENINIALWINTTL TN A D gjhuuwm NIzl REAN LT lwnn T Taden
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4.5 gantnag’ (Bolts)

4.51 mMIMRwASanEaL (Identification)

4.5.2 dansab (Symbol)

See RCSC Specification far

rules governing use of

washers

Three radial lines Hex
at 120°, optional Hex. head | Washer
face

[/ L5 (7 \
0 g \ A

Type 2 Type 1 ‘

BOLT HEAD MARKING

Length

‘Thread

ASTM A325 BOLT

ar =3 < s X
amuumanLsazmannmumﬂszmcﬂwu
IRON AND STEEL INSTITUTE OF THAILAND

Shop Bolts Field Rivets and Bolts
§ Countersunk
_f_ Heads
2
. k=
CSK — Countersunk Hd. | ®
PB — All others §-
59 ¢ @ T |3 =
2% I X s |z ®
232 42 34|8 |8 5
Y OZ Oue ml ;1= I-Al-
s \)
_< AN . o . 7
' .‘ ANV
; — =
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4.5 gantnag’ (Bolts)

453 JFANLNALT (Hole)

301933714 (Standard Hole, STD)

ELﬁa“Du’]@ (Oversized Hole, OVS)
33898717 (Long Slotted Hole, LSL)
3389&W (Short Slotted Hole, SSL)

4

Y -3 < s X ‘1
FOUULWANLLASLUANNA L UIUTZING Lne
IRON AND STEEL INSTITUTE OF THAILAND
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TABLE J3.3M
Nominal Hole Dimensions, mm

Hole Dimensions
Bolt Standard Oversize Short-Slot Long-Slot
Diameter, mm (Dia.) (Dia.) (Width x Length)|(Width x Length)
M16 18 20 18 x 22 18 x 40
M20 22 24 22 x 26 22 x 50
M22 24 28 24 x 30 24 x 55
M24 2712l 30 27 x 32 27 x 60
M27 30 35 30 x 37 30 x 67
M30 33 38 33 x 40 33 x75
> M36 d+ 3 d+ 8 (d+ 3) x (d+ 10) (d+ 3) x 2.5d

[ Clearance provided allows the use of a 1-in. bolt if desirable.

Ref:

ANSI/AISC360-10, “Specification for Structural Steel Buildings,” P.121
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4.5 gantnag’ (Bolts)

4.5.4 n13U3rnay (Installation)

Turn-of-Nut Pretensioning
Calibrated Wrench Pretensioning
Twist-off-Type Tension-Control Bolt Pretensioning

Direct-Tension-Indicator Pretensioning

AL AANL AL UENNAILAIUTZING LN

‘ IRON AND STEEL INSTITUTE OF THAILAND
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4.6 n13ian (Welding)

4.7 Joint Prequalification

4.8 NITUINNIILTAN (Welding Process)

4.8.1
4.8.2
4.8.3
4.8.4
4.8.5
4.8.6
4.8.7
4.8.8

Shielded Metal Arc Welding (SMAW)
Submerged Arc Welding (SAW)

Gas Metal Arc Welding (GMAW)

Flux Cored Arc Welding (FCAW)

Electrogas Welding (GMAW-EG or FCAW-EG)
Electroslag Welding (ESW)

Stud Welding

Resistance Welding

Y < < e X ‘1
FOUULWANLLASLUANNA L UIUTZING Lne
IRON AND STEEL INSTITUTE OF THAILAND
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4.10 sluvyvaINISLBAN (Weld Type)

4.10.1 n1saNuuUNatan (Fillet Weld)
4.10.2 N13LBaNTAY (Groove Weld)

4.10.3 M3\BaNan (Plug Weld) uazn1si5aasas (Slot Weld)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.1 Shielded Metal Arc Welding (SMAW)

O

O O O O

QI v &/ 1
mzmumnmmﬂﬂszmmrmmzLLaVLWWW%QﬂmNmmzmwﬂmymaom@

A A 2 = A ° A
lanziTantAfeay (Coated Metal Electrode) LasTudIwMANNazgNNLTaN
dsznavaneloni dsemenaise (Arc) ﬁazmﬁmﬁﬂﬁf&qgm (Base metal)

{ =) =) { é/ Q; Q/ qu aQ =)
Larplireniiadgunn INgauanniznalzgriaadiamInaaussanuuazLie
mstseruaniduibolaains

C g [

niduniTPanuuy Manual

LY A A

2o Astdunirauna Nqiﬂ@i%ﬁ%ﬂﬁivlﬁdﬂﬂ LLava@T%ﬂ’]ﬂ% AYFAINNRIII

v

PaLds Anlu 1 pass Az hanusaidanlinunle (Efficiency ¢n)

YN UAa1984 Specification for Carbon Steel Electrodes for Shielded Metal
Arc Welding Electrodes (AWS A5.1) LLaz Specification for Low-Alloy Steel
Electrodes for Shielded Metal Arc Welding (AWS A5.5)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.1 Shielded Metal Arc Welding (SMAW)

ELECTRODE OOVERING—\

CORE WIRE

SHIELDING ATMOSPH ERE\

WELD POOL
,I METAL AND SLAG
/.. DROPLETS

J
.
e
)
el by
N AR
Y 77 !
/////

¥~ BASE METAL

SOLIDIFIED SLAG ~a

WELD
METAL

— PENETRATION
DEPTH

-

- — DIRECTION OF WELDING




~ Qs W) c c
UNN 4 atyams}muazﬂgmmm

N1 lun13anrinaaazid e

‘ IRON AND STEEL INSTITUTE OF THAILAND

4.8 NITUIWBNITLBaN (Welding Process)

4.8.2 Submerged Arc Welding (SAW)

O ﬂiZ‘]J’J%ﬂ’]isL%ﬂ’]iL%E]Nﬁ%ﬂyﬂﬂ’]iﬂﬁﬁUﬂﬁdﬂvﬂﬂ’liL%ﬂwLLUU SMAW uLaf28

O O O

LANGNAD NI TaNlasas SAW ﬁsl:’ii"mm%ammuLﬂﬁammumﬂf’fgm%awﬁ
= . P o v Ao = @ A A
LT IALLY1 S LLazwmﬂf’nmiwaﬂﬁwmaﬂmmzmum (Granular Form) I@ma@ymam
= o | dq’ a dl o 1 tdl U tﬂl 1 1 tﬂl
mﬂwmﬁ:mumngﬂmmmmemaamsmamahylm:mwamsmau 8726
A = v A o . A A & o A v A a
L°11E]3J6]NE]Qﬂ@ﬁLL%%Gﬂﬂ’]ﬂﬁladLﬂﬁadL%awﬂzLﬂ%@’Jﬂﬂai‘lﬁLﬂ@ﬂi‘;ﬂ’lEIVL‘NLLazLﬂ@

v o Y { Qs 1 =Y =Y ¥ :?
mmsamumlmaqL%aumﬂmf;m@msmam:mﬂ L NaY laneL AR UY %

TN lansNnaaNasa g NG LA INIILTa M

PV A o e & o N
NﬂLﬂuﬂqiLTﬂNLLUUQ@]I%N@LLﬂzﬂGE}@]I%N@

U

af AesnunInaudn lddIunmunn (Efficiency §4)

L [

o = dl ‘ﬂl . 1 Qq:
291nA AaanTaLTaN I luNTBaNWIITIL (Flat Position) YNt

AL AANL AL UENNAILAIUTZING LN
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.2 Submerged Arc Welding (SAW)

N
b

O Pamnwaa1dy Specification for Bare Carbon Steel Electrodes and Fluxes for
Submerged Arc Welding (AWS A5.17) WLaz Specification for Low Alloy Steel
Electrodes and Fluxes for Submerged Arc Welding (AWS A5.23)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.3 Gas Metal Arc Welding (GMAW)

O NIEUABMIMMITaNINIs L iwnTlaslTaa e utdaastduwa s WA wazd
1 (2] dl %3 dl Qq// r=| dl Addyl
miﬂaaalmemvl,ﬂﬂﬂﬂquﬂammammaw UNATIDNATUNMTTaNIDTHINNNT

TONUWLL MIG T931371 Metal Inert Gas Welding 938813138131 CO2 Welding

YV eV

mlghnrasuawlaaan laa LHwinonltasnwIosiTas

Y A A

O Uam ﬂaLﬂumSL%awﬁmmmﬂ%ﬂgﬂLquuLLazf‘s%"ﬂﬁL%asJ"L@“Luﬁﬂ@‘hmei,ams

A = o

N ILAUNZF A TUM T UAY AL T99T% LWRSEN VIO TaNNUIo UL TaNNNUUIS
Twal wazdasnismIunsnduvassasiTanluwialans laan

v

Y o @ A o A a @ oy ° v . A A
O  2dINNA ﬂamﬂmqmmﬂ%mmmmuLﬂumwuwaamzmumﬂumsmaw
AINET NMITONULY GMAW H24 LuRe It lun T o uNREN91bL 899106 895
(- %] Q (%] [+ %] 1 4 r—Y ‘3 9/‘ v
NNIAALOIENNNTTBINWBANTIUNIBANTAINAINNANN D1 AAD LA AT
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4.8 N3TUIMBNIILTON (Welding Process)

4.8.3 Gas Metal Arc Welding (GMAW)

O VaMnuaAs198d Specification for Carbon Steel Electrodes and Rods for Gas
Shielded Arc Welding (AWS A5.18) ez Specification for Low Alloy Steel Filler
Metals for Gas Shielded Arc Welding (AWS A5.28)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.4 Flux Cored Arc Welding (FCAW)

O m:mumﬂumﬂ%awﬁmﬂ"ﬁgﬂL%a3Jﬁa‘“ﬂwmuﬂmma%aﬁuﬂuﬁﬁmswaﬂﬁ:w
(Flux) agmelu lasununiviedulasssneniu (Flux) ainaiaziimaaineiag
| o @ A v o A Aad AAa o 'y Y
fantdaanuizgLay AIMNNIIL TN e8I FCAW B8N measgafInunig
Wauuuy GMAW LL@iﬁmmLmﬂ@hamiaﬁa°a@1ﬁ1°ﬁﬂaaﬂ°uﬁvl&ivlﬁaglugﬂﬁw

U a A ) ;a qzdl -7 % v a a
O Yaf AIFINITDEURBNNTIANHAIY LRZHINADINTT M RU TN YW LT
[-%] %] di Y Ql é’ =1 U ey ai a 6 a %] 1 @
ﬂaaﬂma@;waﬂ%mnmmu ﬂmmm%mmﬂNamﬁnﬂqﬂmmmwm%mugnu
LAIDILTaNLLY FCAW e

v

¥ o - % A dl Yo [ di 1 QI dl A Qdd‘y LU 1
O  2a31na aa Flux ﬂiﬁaﬁmuaﬂul,f’naumﬂauw;mm LRSNNIL TN DG 89 LT T4

A A A & A

Lmawmﬂs:aumimﬁluﬂﬁmquqﬂmmmimaw
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.4 Flux Cored Arc Welding (FCAW)

WIRE GUDE
AND CONTACT TUSE —

S'OUDiFIED SLAG

TUBULAR ELECTROOE

/r POWDERED METAL. VAPOR
FORMING MATERIALS,
DEOXIDIZERS AND SCAVENGERS

ARC SHIELD COMPOSED
OF VAPORIZED AND
SLAG FORMING COMPOUNDS

O  VafinWuaABN98Y Specification for Carbon Steel Electrodes and Rods for Flux
Cored Arc Welding (AWS A5.20) ez Specification for Low Alloy Steel Filler
Metals for Flux Cored Arc Welding (AWS A5.29)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.6 Electroslag Welding (ESW)

- - 4 - " L -
O NIWaNLUY ESW Lﬂugﬂuuumn%wﬁmmmL%awvl,@“’l,mm’;mmﬂmwuuuﬁ
1 dl dl o Q/ U 1 % 1 =} % 1 o A = 1
mUIusaaL%awLwammmamaimomwLLumamumamamagﬂmﬂ laadnyls
LU AILARDIUTENUNIRBITIWULEINIIRE AL I U LN RIIITa LT N LA
N e A g & % d. y -
m@mumma@mmamzmmm:mnmiam (Slag) NaitluvmeNvinnsiTanazi
mM3l4 Granular Flux uazldpiifaa (Electrode) 1al#ifadszmalnaisa (Arc)
é/ dl 1 Qq: S v dl 1 U 1 dl Aaa
A% NIZUIRNINNEN LU BRI AN L laansd1gannnis e lasls
. 1 1 = dl a }
Electrogas Welding wdlunszuinnsdenfaLle Slag LNANIIRVDNUNERLVY
mafiadszmuiWeriafzneaausziiadnszua Wswdn s Slag dusana
. A - . y £ -
IWiNeaunndNgstuis 3500 F Slag NdANuTaugsiazldnasuszaodulansd
VTN TEnaUNY LLazmamzmygﬂL%aw IR LALAANII T N U TRV UN Y

(> d A ‘§’ / 1
g a@}ﬁm@msmauazm HUYUNINNT
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4.8 N3TUIMBNIILTON (Welding Process)

4.8.6 Electroslag Welding (ESW)

Electro-slag Welding

) * Method to conduct vertical-position welding with
x.Solid wire  which base metal and wire are fused employing
(1.6 mm electric resistance heat (joule heat) in the bath of
diameter)  Slag fused inside groove
' * Consumable nozzle type, and non-consumable
Guide roller—s¢} | nozzle type (mainstay)

W ey ; Nk

Nozzle
ascending

Backing metal
Non-consumable no

O Pamnwaa19y Specification for Carbon and Low Alloy Steel Electrodes and
Fluxes for Electroslag Welding (AWS A5.5)
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.7 Stud Welding

O m3Bay Stud Welding Sdunssuium N ieniunsaaadganIunsdaanle

AANUBIADIAIVBILATIRTN Lau NI T uNGAILAIIU I8 VDIRENITULIILDDN
& A A @ & Ao 'y Aa o o A .
qﬂmmw‘tﬂumm@muumﬂﬂmzﬂmﬂmzuaﬂﬂumaammmmauagiu
o 1 t:i -V A Qq// 1 Aa 09: =3 a P=| 6 t:i ) 1
FRINNITaNaaes laglusznitensfasainaziAaliysen T i osa NGRS
1 d { a d o 1 Q 1 g o a

N3G aLTaW LLazLﬁaqm%nﬂmﬁmmeﬂmﬂmﬂmfaagwmumiﬁ’lwuﬂ@mi
PRONAZAY balibi qﬂﬂmia@m”aaé“ﬂ%u LI aunzawEan liian b IFRRVING
NIRRDNREAULND LALAANITHARAN I

O  @UVaMPWaVad The Occupational Safety and Health Administration (OSHA)
1B nua lN1IAaaIRaNIULIILADWRFIRTUNIIVIN LA TIRITIINBULLLAD U LNRS

. U o a ni -7 1 qu di %]

(Composite Steel Deck) 989G BUNNITNRIIIIWLTINTE Lwaﬂaaﬂumsm@;wn
é}”maarﬂ”ﬁaa%“ﬁﬂ‘wumzé’aaﬁlﬁuuumumﬁﬂ
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4.8 N3TUIMBNIILTON (Welding Process)

4.8.7 Stud Welding

* Method to fuse and join the contact section of stud material '8
and base metal by passing welding current (large current and EES

short time) between them
* No use of welding material
tud Welding
Arc shield arc gas
Flux N

Bass

metal
@®Stud tip contacts with @Weak current flows with @ Current strength
base metal through switching, and the stud is increases, and strong arc
pressing the gun against drawn up to generate pilot fuses the stud tip and part
welding position ar. of base metal.

Weld metal

Sputter sectior Weld
x\ /" reinforcement
&

@After setting, the stud @ Just after thrusting, the codtine:ut
is thrust info base metal current is shut off, and the S COn 0N wien
fused metal solidifies. the arc shield is cracked

Contact type

and removed, welding is
finished.
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4.8 NITUIWBNITLBaN (Welding Process)

4.8.8 Resistance Welding

O mIBan Resistance Welding tdunsidanfildmsmitainaasnanusawani
IWiaqiiaminasuazals I@ﬂmﬁ'ﬂmmﬁmmmaﬂamﬁammﬂﬂﬁgﬂﬂdaﬂ
Lﬁﬁ@jﬁnmﬁﬁaomiﬁaw Lfiaqm%n“ﬁmaﬁa@}ﬁﬁﬁm@iaﬁ‘ufﬁﬁwgaﬁuﬁoq@ﬁ
A8INTT ﬁ"aqﬁﬁ’]mﬂszﬂaun”uf‘:ﬁazgﬂﬁuﬂlﬁ’aﬂﬂ”mmﬁ@msﬂszmuﬂ”uifua 814
GERTRI)

o snldrumadensudiuidumaundulsenu wwmadauassnimaniaaliss

(Open-Web Steel Joist) MItTaunrtinaaviainasy ianay naan1sUsznavada
21N IVWALLNLTELNNAK Y
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Engineered Structural Section Production Lines

Standard & Specialized Structurzl Sections Produced with Lean Manuiacturing Principles

THERMATOOL ESS HISTORY

The berthplaos of high frequency welded heam producton
s, Thermatocd Corp, conlinues 10 pursue altérnatwe
structural processes. Owver ime, marry new ard innowvatve
I-Bzam secticrs have been desgned and manudaciured
lor warious applications, For IS ason, Thermatoo! now
uses the phras2 “Engineered Structural Secticns” to
define what is commanly known &5 3 walded *| 8eam”

\Vith the advent of new steel chemvstrzs and improved
11a1 rolled techaalogies, a new era in engingered structural
saclion production has begun to meet the demands of
ever-changing architecture,

Until racenty, the abdity to purchasa structural szctions
has bezn limitsd 1o the standard catalog of symmetncal
shapes ad sizes 1ol are praclical 10 peoduce by roling
ingot metal to the required shape whike red hot.

Today designers, architecls, engineess and manufaciuress
are lcoking for new ways to lawer costs, improve product
performance, and reduce kad times,

HIGH FREQUENCY CONTACT WELDING
The use of sold state, high frequency contact tachnalogy 1o
heat andd subgaquently torge wekl engingered struclural
shapes at high speeds with mawmum precision and
strength, enables the production of 3 wirtualy unlimited
sekectian ol custon beam profiles.

» Achigve highest power ©0st Sings with the contact
weiding process,

« Engineersd structurdl custom beam Ssctions can be
delivered cut to length.

« The cost of an ESS system is considerably Jss than a
hot rafing mill,

* Flzobitty to change the sizes of the heam to meet
Vanious requirements

* Enhanced 2bility to meet shorter lead timss.

THERMATOOL

An nduciotherm Geavp Comgany

Engineered Structural Section Production Lines

Standard & Spacialized Structural Sactions Producad with Lean Manufacturing Principles

“For mote nformation, call 203/488-4100, emall: thermatooi@ttool.com or visit www.thermatool.com
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4.10 sluvyvaINISLBAN (Weld Type)

4.10.1 ﬂ’]%’L%aNLLfIJ‘iJWQLaVI (Fillet Weld) I

hrrow Side Other Lide Bath Sides Weld length
Specified
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4.10 sluvyvaINISLBAN (Weld Type)

4.10.2 M3\Bax389 (Groove Weld)

O O O O O O O O O

5’7LL%f77J5$m7’)@7’71!37_/57\7'218\758\7

1
A

gﬂamﬁw (Square Groove Weld)

Ua2a 1ulae (Single-Vee Groove Weld)

2o/

UaAx0901% (Double-Vee Groove Weld)

2ol

Uilnaanuiael (Single-Bevel Groove Weld)

2a))

Eﬂﬁnaaa\‘iﬁ’l% (Double-Bevel Groove Weld)

v

1 ”’Jg ML@87 (Single-U Groove Weld)

2o/

2ol

1/@8/88961% (Double-U Groove Weld)
Eﬂ@v?Lﬁ]ﬁﬂuLﬁM (Single-J Groove Weld)

3UA1La@a$6% (Double-J Groove Weld)

ar =3 < s X
ﬁﬂ"lﬂukﬂaﬂLLﬁSLﬁﬁﬂﬂﬁ‘!%“Qﬂ‘a’:kﬂﬁ‘lﬂﬁ
IRON AND STEEL INSTITUTE OF THAILAND
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4.10 sluvyvaINISLBAN (Weld Type)

4.10.2 N13LBDNIDY (Groove Weld)
FBNUTANIINNITTUANVAITOLL T AN

O MITaNTBILULTUANUNIEIU (Partial Joint Penetration Groove Weld)

— 3 Wt & IR

Square Buftt Square Bultt Sguare But?
23 1 I
\
e R s S S G :ﬂ
Single Vee Buft Single Vee Bult? Double Vee Butt Single Vee corner

% either
i 3 & - g §] "
Single Bevel! Butt Single Bevel Butt Double Bevel Bult Single Bevel Corner
1r-\/H|- E-
Single U Corner Double U Bult Single J Corner Double J Tee

or Tee
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4.10 sluvyvaINISLBAN (Weld Type)

4.10.2 N13LBDNIDY (Groove Weld)
FBNUTANIINNITTUANVAITOLL T AN

O MITaNTBILULTURNLANNINAG (Complete Joint Penetration Groove Weld)
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4.11 AULKRWINIILTaN (Welding Position)

¢ Flat Position
® Horizontal Position
® Vertical Position

® QOverhead Position
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Steel Construction Workflow with Building Information Modeling (BIM)
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Tablet for Construction Supervision
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Email: nuttapon_s@isit.or.th
nuttapons@ssi-steel.com
nuttapon.sut@pacifipipe.co.th
Line ID: 5482310826

Facebook: www.facebook.com/jtepasteelconstruction



