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Abstract

Abstract

Keywords: elevated temperature, concrete filled box column, compressive strength

Concrete filled box columns (CFBC) are a common column member used in our
country because of its high compressive strength, less susceptibility to local buckling,
and less difference in strong axis and weak axis. Compared with mild steel, the high
yield strength and high tensile strength of the high-strength steel are more suitable for
high-rise buildings. When the strength demand of steel box column is high,
high-strength concrete is usually filled into the steel box column to increase its design
strength. In an environment of elevated temperatures, the mechanical properties of
steel and concrete would decrease as the temperature rises. Because of good thermal
conductivity of the steel, its strength and elastic modulus would decay quickly at
elevated temperatures, and the strength of CFBCs would change due to the interaction
between the steel and concrete. The research of the mechanical behavior of
high-strength CFBCs under fire is lack; therefore, an experiment of the high-strength
CFBCs in fire was carried out to investigate their compressive strength and behavior

at elevated temperatures.

This study was carried out to conduct experiment and establish model to
calculate compressive strength. Relevant literature and codes were collected to
understand the parameters affecting the fire resistance and the methodology to
calculate the compressive strength of the CFBCs. Two large-scale high-strength
CFBCs made of high-strength steel and concrete were tested at elevated temperatures.
The model to calculate compressive strength was establish referring various
specifications. The experiment results were compared to the calculated results to
investigate the compressive strength, behavior of the high-strength CFBCs under high

temperatures.

The test results showed that two specimens failed in global buckling
accompanied with local buckling of the column steel plate. The complete joint
penetration weld used to form the cross section of the specimens showed no sign of
crack failure. The compressive strength of the specimen with a larger cross section
subjected to a higher temperature was lower than that of the specimen with a small

cross section. When the temperature was lower than 600°C, the steel box section still
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had strength; and the compressive strength of the CFBCs was mainly provided by the
steel box section. When the temperature rose to about 700°C, the strength of the steel
box section dropped significantly; and the compressive strength of the CFBCs was
primarily provided by the concrete. According to the calculation results, it was found
that the compressive strength calculated by domestic code was much closer to the

experimental results, which was more accurate than the other codes.
For short-term strategy:

The steel structures are widely used in high-rise buildings; however,
high-strength steel is generally used when the strength demand is high. High-strength
bolts are often utilized in the joint of steel structural members. The mechanical
properties of both the high-strength steel and bolt after fire will affect the strength of
steel structures after fire. However, there is very little research about the post-fire
mechanical properties of high-strength steel and bolt. It is necessary to explore the
post-fire mechanical properties of high-strength steel and bolt in order to establish the

basis of safety evaluation of steel structures after fire.
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% 2-1 Eurocode4 (2005)B :F B4R 44 T

Concrete Temperature ko= fos/f. Euno - 107

0 [1°C] NC LC NC
20 1 1 2,9
100 1 1 4,0
200 0,95 1 5,5
300 0,85 1 7,0
400 0,75 0,88 10,0
500 0,60 0,76 15,0
600 0,45 0,64 25,0
700 0,30 0,52 25,0
800 0,15 0,40 25,0
900 0,08 0,28 25,0
1000 0,04 0,16 25,0
1100 0,01 0,04 25,0
1200 0 0 -

=i

=
NC=# £ 42 -

LC= i % s i jid

f,=il & 5 OFF2 R FURH B -
f,=3@ T2 Rl RER -

Koo =iB & 5 OFF 2R3 $URSE B 1758 ik o

Gop =R 5O MG EPIPUR R B2 BT -

(F 4L k& : Eurocode 4 2005)
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# 2-2 Eurocode 4 (2005)% if T A 81 13 T3t thdkc

Reduction factors at temperature 6, relative to the value of f, or £,
at 20°C
Steel Reduction factor Reduction factor Reduction factor
Temperature (relative to f) (relative to f;) (relative to E,)
for effective yield for proportional limit | for the slope of the
o, strength linear elastic range
}‘\'\, f f\uﬁj\u "‘-u.B fufif\u /‘-1-.'.9 Ea.ﬁ-"IIEa
20°C 1,000 1,000 1,000
100°C 1,000 1,000 1,000
200°C 1,000 0,807 0,900
300°C 1,000 0,613 0,800
400°C 1,000 0,420 0,700
500°C 0,780 0,360 0,600
600°C 0,470 0,180 0,310
700°C 0,230 0,075 0,130
800°C 0,110 0,050 0,090
900°C 0,060 0,0375 0,0675
1000°C 0,040 0,0250 0,0450
1100°C 0,020 0,0125 0,0225
1200°C 0,000 0,0000 0,0000
NOTE: For intermediate values of the steel temperature, linear interpolation may
be used.

(F L k& : Eurocode 4 2005)

% 2-3 Eurocode 4 (2005)% B 35 th ¥k

Standard Fire Resistance 0, 0,0 9.0 0.0
R30 1,0 1,0 0,8 1,0
R60 0,9 1,0 0,8 09
R90 0.8 1,0 0,8 0.8
R120 1,0 1,0 0,8 1,0

=

=

0o =T X5 1RGS2 B RATH T

oo =4 T A FIB LA 22 RATR o
Pop =R iRE FIBA 2 RATH Tk -

O p =4 5 FIRE 4 2 R AT Tl o

(F#L % & : Eurocode 4 2005)
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5 <225
k F.

Pno
a:a{é.a%} (2-16)

e ﬁ> 2.25

P=0.8F (2-17)

P& F,A F, & 85 (2-18)

Kag i ; f, 2 RES 2B U R o

R:E%EQJIQZ (2-19)

Le 5 #4475 2c& & 5 Bl 5B R G2 U876 25 B A -
Eelf:f Es+s qu s r (2'20)
(2-21)

C,=0.2 {if—As}g
Ay

FBRIAE Ay s 240 & ff ©
AISC (2016)*%tdr 4 7§ RASH 2L X BRPEEV LRP L HE 2wy
BV E AT RET

™

LR RBFET AL E R R ELHEE w
2 IR G fkc Eurocode 4 2 2R EAPR o EREHM IR T BN A

R(T) 238 2 5 de™ o
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29 Ag L R HEH S A -

F)’(T)
F,(T)=|0. %% |F (T) (2-23)
F, (T)= ”ZE(T) (2-24)

FMasttif s TRz s ke CEMEaHER S THZ BB r 5
Hi#rem 2w LT .
E - p & AlIJ-SRC(% %)

P & AI-SRC(1991) % /B35 /& 2.3+ 5 & i2 & AW SRC o tp i ¥ 37 % B
dpivit > BgnF 2 RCAR G hz BRI A B H 0 R > LT fpte o 30H3 302
L op AAINSRC @ % B3t it B¢ SRC X B EaA N2 83 40T o

N=_N+_ N (2-25)

N S F 2 2B A > E S ST o
N= (A (2-26)

S S S

RN Y RIES - BHIN Y S RO P

N ZRZEIZZBRBE - FE S N deT o
N T gl b (2-27)
bD- f, 2 X

He bDABLRES EH 2 TREFR T 2 RRS 2B VLR 1, =2./D

oo 870 B S LR b2 BEHE S N =EJE S nPys 2 a8 o
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FoE  TpwH
BETRRERGMH AT

GERBHAMHR AR R AERF Y R BRN L FRTRSA
PR URPLP R 2 G T%H%ﬁﬁ?ﬁﬁﬂ&m% i3 B 4
AR FIRET LA BRI SP L RE Y L& W E o BRA AT
BOET BRI S @ aﬂfa%kwa@a%ﬁwﬁw? 1o WA
i

g

Li % 4 (2017)7% * Q690 4+ » #idkf s 1 7 R » B * T F # ok
it A AP KRR B o FEML SR e R R R
RN KRR SR 2R T 700°C 2 R g FA ke S
Pha BREZRLICOBRBEFT R 2 F AP FHL BB Rk

PR MR FH ML R REE AR > BUIV L EREH

Chen % * (2006)#= 5 & % /& 4% = BISPLATE 80(4p % ** ASTM A 514-S690Q
M) > 2 - 4255 & 44 %= XLERPLATE Grade 350(4p % ** ASTM 573-450 4 4% ) -
@R AP AP RS R AT S BN L R R R AL R
A I_EE’*FL% W o SR BT AT MUR PR S fAdk 2 R RARR ApIT o 540°C 11
o BRAMGFZRAERFRMBY - B P FREAERBIF B RR RRARL
BOBE o drd 24977 o Bk AT ERE BV E R RE T TR Y 2 - RRA
G se B AT Rk SR BT R (28> 1000°C Ao G R o
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% 2-4 BISPLATE 80 2 XLERPLATE Gr. 350 2. #7& k¥

High strength steel Mild steel Comparison

( f(l,:_'l' ) ( [:, ) ( _/‘“.2-,[. ) ( [:I ) (<f().IAT/.’-“_:‘II\WH]III)High (ET/Enormul)High
T (°C) f0.2,normat High E High Mild Mild

4[,“”“;“ .f.().lerm:u] E,,..mm UIOAJ.T/.flllnnrm:\l)Mild (ET/ Enurm;ll)!\md
22 1.00 1.00 1.00 1.00 1.00 1.00
60 0.95 1.04 0.96 1.00 0.99 1.04
120 0.94 1.01 0.95 0.95 0.99 1.06
150 0.96 1.04 0.94 0.96 1.02 1.08
180 0.92 1.02 0.92 0.98 1.00 1.04
240 (.89 0.98 0.90 1.03 0.99 0.95
300 0.89 1.00 0.95 0.95 0.94 1.05
410 0.87 0.92 0.90 0.91 0.97 1.01
460 0.8 0.94 0.81 0.89 0.99 1.06
540 0.75 0.87 0.78 0.90 0.96 0.97
600 0.60 0.73 0.71 0.82 0.85 0.89
660 0.43 0.73 0.56 077 0.77 0.95
720 0.21 0.51 0.35 0.65 0.60 0.78
830 0.08 0.33 0.15 0.48 0.53 0.69
940 0.05 0112 0.09 0.27 0.56 0.44
Mean 0.88 0.93
(6(0)Y 0.200 0.187

(74 %k : Chen % + 2006)

Qiang % 4 (2012)# * S460 £ S690 & A4k - #-3 < € T 100°C T 1000°C>

E R E e P % R RGRIR R R R 2 B E R

~

Nud

b

¢

B2 BRI o F Bk 5 % BT S460 ¥7 S690 4k £ | 600°C 11T 2 X F g
PR L FEHE - §5%5% 5% 41 S460 & S690 411 k& &>+ 1000°C 2

Kwon (2013) 2 SM520B 2 SM570 % 8% 5 B4 H >t ¥ B2 g T80
R > T2 SSA00 ¥ i 5k B Ak H v R B RHE R o SM570 4w M2 B R
W F B %% 4o 2-5 #7571 > Eurocode 4 (2005) % SM570 2_ B B T SE M H#cE B A
IR talicdr & 2-6 1 o BB R F IR 0 SM570 4k H B E T 2 R A & 300°
C 1 700°C p¥ > H F A2 & 3 3 5 R 4k~ o 2t ¢b Kwon 8 {7 R S P57 3 1
SM570 4 +f 2 # ¥ & F fi. SM520 4 1 % > @ SMO570 4k + 17 5 4™ 4% > H 4 1

EFF RAERP VR ELYEFE o
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3 25 SM57048442 B E T HESHBEE

Temperature Yield point (MPa) Tensile strength Elastic modulus Elongation
0O 0.2% offset 1.0% offset (MPa) (MPa) (%)
Room 562.38 565.96 656.75 207555.67 24.97
100 534.57 542.15 616.23 202530.43 2145
200 495.28 531.16 613.99 210368.53 21.28
300 495.62 551.64 645.95 188040.83 26.50
400 461.65 514.71 567.29 171875.94 25.53
500 392.56 437.43 443.42 149051.37 24.82
600 273.34 31540 315.65 99236.59 33.08
700 102.97 115.62 115.06 26989.73 53.98
800 72.59 77.83 80.33 10152.50 85.83
900 25.67 32.96 58.85 8311.6 57.38

(F 4L &k © Kwon 2013)

4 2-6 Eurocode4 2 SM570 2 & B 375 it &

Eurocode 4 (2005)2_ 7 5% % #c Kwon (2013)SM570 7 8 % #ic

BRT Fy(T)/Fy E(T)/E Fy(T)/Fy E(T)/E

RT 1.00 1.00 1.00 1.00
100°C 1.00 1.00 0.95 0.98
200°C 1.00 0.90 0.88 1.00
300°C 1.00 0.80 0.88 0.91
400°C 1.00 0.70 0.82 0.83
500°C 0.78 0.60 0.70 0.72
600°C 0.47 0.31 0.49 0.48
700°C 0.23 0.13 0.18 0.13
800°C 0.11 0.09 0.13 0.05
900°C 0.06 0.0675 0.04 0.04

(FH KR 2/ )

N T

GRS 2 MR R R BRI R R T TR TR R

RN E SRR SRR S R R L EE KU SR IR 7

TR 2 R
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WRET IR AR ERAPHMAY 2 R AoT AT o

Kodur and Sultan (2003)% =i * # % % + (siliceous aggregate) ~ &4 & % 4
(carbonate aggregate) § & 7 e 4 i % 4 fiest 2 B % L2 LARE
AR DRTA R RO E e BOPETES TR R HFHFRA
MR NIRRT LR R EMA P TR L R LR
BHCR BRI R YRR M2 A R L R RS A
BETHM D At RS R S S R jié,g%ﬁ%:«,ﬁﬁ_é SRR
232 1000°C 12T 2 H s BB Gl AORIE G TR A Y o0

Cheng % % (2004)** % PR AT A uli % & B4+ ~ BF* % 3 E(Téc,ﬁ
RAEE B R 2 F 8RR RS Pl 7R S kY R
o JR3H A 5B REE D BT 2 BIRILF o %% B2 100°C I 400°C pEiR
A2 U RS FEF2Z 75% 0 F R 3 400°C {8 0 AR 15 R P
FTE 0 800°C PSR S K B2 25% < gt o o P ik % R T x b A A 2

HEI B R TR B

$‘pﬁﬁﬁiﬁﬂ%ﬁ*$311ﬂwpi

POERGES A R R s A S AHEH B AR T 2
PR A L BRI TR A R e R RS MR L

g
&

*od HA R AR R R 2 R R AR R
R AT T T R gaagxp;owwéfkauﬁﬁigﬁ%%

EHPMBERAI BASBETBE T AL EAHHELAF TR A R 40T o

Lu % 4 (2009)2 = 2B 5 & A HE LREI NEFRAE S LA E 2Bl
EEAL R E HFHARLEALE ”}3 B s w2 B8 w1
AEAVHRENL L o FRESE AR ARA I A RV T T2 A
Ak B R AR o BRSPS h R T MR R B A U E
s LD VB A A AR R A A RS B AP E LR
BACH s E e R E R B TR 0 T P T s Ay
P R R I L TR LT LY S EERITEY areL B

BAHEARZL VT T2E5 o

]
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Espinos % 4 (2010)1 5 "~ % A~ {7 4c 82 = 3D #°3] » 4 v 3 T R4k ¢
MRIP2Z Fo oo TRk BfRGE VL RF FHY o d FW LT
T2 phe FEEEMN AR DL ERERMNRRE T ME L T R
L G T B (1)%?13.&‘%135%4“ oA R EZ R R R o B
BRI PR e AL S R F ORI AATE D (QMmERRF
ﬁﬂ%a@&%ﬁ’if%@%%ﬁHéﬁ%@ﬁ’%ﬁﬁiﬂ*ﬁ“f%ﬁﬁ
F Qg & ARk o dhe £ R RS KX S (AL e 0 PR
AR REDAF o RRAT A I KT A o BHBUE o T e R K
ot ARFHmpRAI A VL ER TG -

M E % 4 (2010)5d = e malmisp R R A p B LRI FHE
FEfn@Fem LU ALz A TEREERENE L Fdy 20 VR R HEZ
RMEL2LPT FNER ERAA T EMr DR B TS5 itk
2 FERE N EFITEH L UE A N T 2 e SR A Y v R RE
B AR VAR BFWNF R FEFEEE R RANES EF R Am
2R A A TR B RS A B INHA ] ERFEA

FEE ¥ 4 (2012) 1w e B GR D Ja Ao B R R L T At LRk 0 IR
FRATAEF2 54T Pihe PLLPT - FLERHT ] fhe P L2 32
€ A2 S o 350 2 At kR S e B T4 4T el OB AeE L mf ol
fhic o w3 E 4 AR 2 F R 6 IR B o R BURES S R R
FRRH A E R IURE S B R G AR F AT HREEONB R T 2 (A
5007 ETIERIEPRENETR 2R R AT foiElihe £548% o

2

g
A3}
s
|

MRS E (2013) 1% B 2 § LA R A ATR M BRRS A M R el
T4 EL R AR A F RN RS R T T LR
PIETEE X TR = 50 o FBI0A £ R 8 Bl Sl LTS 1)
By AR A SRR R TRE S L 82 BHPYRADS BRERA
B2 R A B R e L B2 B Y RS R RGEF IR L
o FEAME e R AR S o At Ui A AR > B ¢ R L A2 0.3 23
WA EZEF 1 2P Ve LA F A7 858 %%d»ﬁ«gﬁﬁgﬂ
BRI R EARY 2 W R B R A T ILE phe 485 AT R F P ER
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Chung % « (2013)i¢ * & e ip ke 2. % % B 46 4542 0 24w 1L N VB % % BRI
RGP PN E o FREE L ISO 834-1 2 RSN MieF LT A
oo F A PP L TR U E TR e Bk R Y M T
BEAL RPN A BRI 2R FRRED LN ERP L 22
RS BB L e o A R ) 2 SR FIR SR KPR R
£ AR LM RE -

s & A (2014)FFd v Rl af Vs 2 R - k2 AR MEAT
R SUE R & (= R R Qi Sl s R SR IR s (=
Tt g B e P E LA R AR o R I A T B
Etabs &£ = = f87 o LA (T ik ~ ¢ & & 23 K)EASHND > & A4 1
B FETLRE S ERT FREBLPEZ AT LR TS
fee] PLE 2 R AL L o 2 PE R B S o Y
BHFNUPEN TS Sl o dlaia L ER R 2 2 R B
Wtz A SR L ER R N d S Y R Mt a2
FE T 02 FlptAat bk B R o

Chen % 4 (2017)#-z 2 8§ % BB 2 428 A4k 4@ * 150834 £ 18
RN REF IR F %R FREETE R AT R L o R WL I
H R o 4733 CFBC 55 400°C ~ 600°C ~ 800°C & i 1 » TR T 2
SRHE o R TFEAL T 800°C FF o FIHESRIT &G MER B
BEFE AP AL RS 2 fhe B ARG HR T FET 2 LRBR o RAE
3 400°C 2 600°C 2 #2884 fris A 4 2 A5 > 2 FRE I PR A E-
BRRERFHATRAB TV ETLIRRBA -

=

Ja

W

L5 R01)4HY = w SRR A M BR AR P R FHWEE T
PHREFHR-FLFED VARFRME L 2P SR - A ER N R
MG AT B IE T A IR KPP T HIM AR REEET B LA
B2y ndDaghaip i faflad 2 AL VARGR2Z M E o d
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BoEAPNERAL RABETFETARER LAY
BT E T R F AR PR R RS N R RRE fL E
Qﬁiiﬁ)ﬂﬁ’%fiﬁé)’ﬁ_lﬂidﬁﬁ;%#}tft_oxi%“/g&ﬁg ’%%L%)fﬁg:@ﬁr?‘ i

PUPENCER G FAlML SRR LR R KIE B PR -
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Sz BHAPNERRL RUSLLT D%
=% BREAPERRIHUAGRL VIR
Po & BHApEr

3 - Rl

dOAEH R T AT UFERER TR ot SRR RR R

—ha
Faps

AL BB R 2 AL Flice AFFTHRHUERTLZALARFAY SO FHE AR
BRI AL Y TR o R AR AR e e SR
Rgpgrfrs ) (2011) ¥ E P IR RAF T VR Y o REA LB
B2 APl 2 WiTe ML X2 RBMER P B - AHHFEE AT
PIBE2 Fe B 3 O ShAR A M-tk B R B4R E CNS 12514-1 (2014)2 CNS 12514-7
(2014)2_ ApBEAR 217V T R 5%k o

F o oEmE

£

s

&

¥

o
-rx_v\v‘\\<

&

T RB2AFRAPN ERAL BAGHFEN R 2 B ETG <] R AR
FL I PR A F R S 8cdrd 3-1 977 @M %Y. 52 HCB4AT6 2 HCB5T7»
HCB * £ H 5 3 AN ERAL it -4 %2 54 B4 7@z % < | 5
400 mm %2 500 mm > T6 & T7 & %] £ 5882 45 % TI398 B fp2 32 1 #~ 600
B 700 B o fiERE 2 4wt 42* SM570M i 72 4k4F 0 B 58 & 4% SM570M -
ﬁktffﬁlééf]&% AR R LB 4~ 5 ANBC2 CHW Zz % %.d ** SM570M
S E A 5 o Gt R 3 30 mm 2 g dF 5 SM570MC > 25 mm 2 4k 4%
¥ 3 SM570MCHW> F] HCBAT6 2 HFBST7 4 %] 12 SM570MC 2 SM570MCHW
Bz T, &% % GMX8LINIL 4544 17 2 853414 - SM570M % 714k = 4
Mg v ek 3-2 #1510 GMX81AINIL 454+ 2- $ M drdk 3-3 #77 o FH%Te 2. B
LA - iy Boo R HFAARE R A FEMA £ Y U 2R ERHEE
7454 > o B 3-1 #77 o 4R 456 1T 2 5 5N 4% 3% (Submerged Arc Welding,
SAW) o % & FIRAMR B> 4 B M AR AP R FREZ pho LR I53 B3R
Tl o R P T A R AR LEE R 30mMm s E B 25 mm 2
e o RN T & Bl 3-2 2 B 3-3 7ot o

21
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-

2R E Y F* 55 B % 560 kgflom?® B 55 AR R TERAMTRR
P27 F N VREINEESFEF P ICRFRINETZ 0 EMe 6 fiiF
Gk BABE AT 20 mm g F I o B2 R L T 0 B Y SR

SR F Y 2 AWS kst o

% 31 FHWPiEci

B FA  (mm) fmE b BB B E(CC)
HCB4T6 [ ]400x400x30%x3830 27.2 11.3 600
HCB5T7 [ ]1500x500x25%3830 21.3 18.0 700

(FH &R : ~52 7 )

% 3-2 SM570MC 4it2 4= {4

7.1.7.9 CSC SM570M 3= 4/ERim IR AN

- P2 % B K M4 "
wE | %3 g [ g |12 RERES | -scamum
(ER)| () c Si | Mn P S |Ceq| 3E | AE | = A | m%a | %
1351 5
A | < s PeEY — va |a78LE
50 g
B 0.44 85
=< 40 |0-18[0.55] 1.60|0.030| 0.008 [ LI Ll — va [47LLE
DT | MTF [T | MF | UF 1 4
B 40<t . w®
<50 i:? - — v4 |47LLE ¥
50st 0.46| 420~ | 570~ E1 ; ” e |a7IE|TT
s 60 BF | w0 | 720 | 7| [PSHE|SEE| v |27k ’ﬂL
1-? :ot ‘fﬂ-‘ 85| va |4701E ﬁ
= B0St 0.46 % w1| SBLE|1SELE v4 |478lE
S 80 |0.18|055( 1.60]|0.020|0.008| LIF v2 |27k
165t MF | BF | )UF | )T | LT [0.44 va | a7t
cHwW | <50 KT ?j 201 o5 [ 15150k
B2 | 5051 0.46 ¥ [2! va |47L1E
=80 HMF 2 |27kl

1. FEtS 20mm: BREDRIAH 19% min(t S 18mm) B 26% min(16 < t S 20mm) : F3 t > 20mm * & E 5 20% min ¢
2. 8 CHW BAXRAREIVE « MEEETRZAMME S 850KNCM - 1710 STERIVTRDIB 15J LLE -
3. B RDX Coq(%) = C+MNB+SIR24+NV4D+CrS+Moid+VI14
4. BRAEFTATRRLEGE

(FA R © P 457345 2014)
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FIE OBRAPMERRS RASLLITRE

% 3-3 GMX811-Nil &2 $ {4

PR E (2R BNt —6)
PefRERE | e | KRR | @RE
N/mm N/mm % (-30C) J
618 650 240 50
(?ﬂi Kig o ¥ R BR3Pl @ 2018)

TYP.
10
1/

] 30®
qL
FB 12x25

gl

_
| 7L
Unit: mm
B 3-1 #Hrsrs 7 3 W
(FH &R 2 g )
100 850 20
- ' ,,\F - T
) - :
2 ] \l 2y TYP
| # | 12
P25 ! 12 TYP.
| | 12
TYP.
‘ | 15
—N— Unit : mm

=
G
N
T
¢
it
£
%
e
Mo
=

(FHR KR A7 7 )

23



BRAEPMERAL HAUBE B ETIRBERZFY

k.25

1200

Unit : mm

B 3-3 EWTHINGET R E

(FH%m 1 w5 g K2

% e
AR T AT
Lo @R RA g 2 gt
2. FERHpEpLiugEELBERHISUFE -
3. FHPNIKERTBRE-
4. 11 SAW 4% B A dRy o
5, I ARPIAEEREE R

6. &P THEZR TE

MG ORI W MR 2 BB R BREEY D AfeABE LR G LD
FHRE iR ER PR A M AEATI U 23 Udle
Ffs o WX ERMPA AT BRIECRIEE R EL Y 2 &) A IR T B R
BL2 % o] 3-4 9 o BT B AMd R UEE SEY I F AW D R g
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WIELDT F o B fd 11 SAW 42 ERE > SAW 43352 424542 B dotiddd o T o B (T
AL AR A T 0 TR R AR E 0 A2H e R] SAW &
i % (TiE A2 ) 3-5 #rom o

AFEG A LAl R T B 55 & 4 SM570MC ¥ SM570M-CHW - 25
mm 2. SM570M-CHW & 4= 542 # 5 {5 #7ip] 19 2 %% %33 & & 5.4 thlom” sB 4o
# % 2075.1 tflem?; 30 mm 2. SM570MC 4k 4 #7ip] 8 2 %% X3 & % 5.2 tflem? ~ 58
Mirfics 20711 tflem? e 2iimz P sk i & 4o dk 34 24 %A o E 36
7R o A 35 3 A BHERIIR 2 R 2 f2E40 4 SME70M-CHW 2 SM570 2
B A R LA R T AL IR Y 2 R EERT TR
*avat R e

RPN B RES D SRR U TATH RBEE S 5K MA 5 560
kgffom? 2. p 23 % 56 B RE I > RS ot dod 3-6 “7m o AR d Rl
FURES P T R 2 T ¥apUR S A S 532.3 kgflem? 28 ® 2 T 3apUR 3 & L 7104
kgflem > »+ % s & p pl {92 T ¥a5UR 5% A 5 712.6 kgflem? -

Bl 34 AR 2SH T & RIELK B
(FA kiR 0 g )
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(FHR KR+ AFm g R

4034 syl

W 3-5 SAW £8i¥ 423 it H iB% (]

5 R E Fy F. R W R
4 8
(mm) | (tfem?®) | (tfiem?) | (tfem?) | F,/F, (%)
SM570MC 30 2075.1 5.4 6.6 0.81 19.79
SM570M-CHW 25 2071.0 5.2 6.3 0.82 20.57

(FH &R © 2577 £R)
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(@) 5 & 25 mm 2. SM570M-CHW 44 (b)5 & 30mm 2. SM570MC 4 4+

coupon-1 coupon-1
i — — coupon-2 i — — coupon-2
o &
g 5
= = \
N E 44
2 @
<] <]
S - S -
- -
[7] 17
2 2 -
0 T I T I T I T I T 0 T I T I T I T I T
0 0.05 0.1 0.15 0.2 0.25 0 0.05 0.1 0.15 0.2 0.25
Strain Strain

B 36 &fpzd® 4 BB AE

(FH%m 1 w5 g K2

3 3-5 SM570 i3lssH2 a2

oW M "

BE
- 4 ZRa% e
TN I A N B SC R
= ;
(mm) | BE ) BE | g T [ mal | Rk | s%m | R
% | % | #& m | mE| () | A
= 19
SM570 570~ 2% . 472 k. 5%
430 *2
<75 P
o : v | ame |
L
ggﬁa)M <50 | 420~ | s70~ | 85 | | 25 15 if_
ag |50t 0 | W | WF | o | SR | BE g | ATeE |
=80 t/2 2784 k.

(F AL 5 ¢ i 22 A 3 LA IR 3% AL 2 23 2010)
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# 36 Magd fe

& 1m’iREd gt * £ (kg)
1L
KR %7 Y K %i wiH |
340 195 95 170 8.51 790 740

=i

it

1®¥ 27 ¢85 1.5%
2% H i+ ks i 13mm
3kW 5 0.27

(FA i 487§ )

P8 FRAFHNE
FoRKA R P FIRERAT LT LR R 24 R kg 0B 37 A7
'?%PJ&’ 4‘"—?‘ IR U+ 4 2000‘*}'%?&5 > H

HARE SAA K TR R R A e o 2 fhd ST

AR RHMARAFFFETRA R R IR T HRE AL

4% 500 mm- + T

@

FHRREDBF AU E 30 AL ERE > AR LT
CEREBT A FCRTBAL ¢ R U MR I RN £ % ED
SPRE OB EHRTBR AP A RS TR B TR ER
BIF ¢ RV TR RIS W R B REE LR
B BFEE UL PR -
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W 37 BYRE%Y 2 LR

(FH kiR @ 2577 £EI2)

5134

3830

/ _A < o / _34

=== Vs B

W 38 Fs%%§7 AN

(FA ki wa g )

Unit: mm
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BAAPERRS BAME R ETIRE ALY
& FHWERZR2VER

PR R ORI BEARE]

=45 CNS 12514-7 (2014)R %> i fp 2 # T W plB kg 4 % > 5 - k1
TR BRI B2 BT R BRI 600 mm - 2 ¢ B
FEE RS o

HHAT 2 RRT T RERTBRIE 2 AL AR 4TI E U
PR E X RO BATBRIEIRFEIINGEEG I PR XKD BRI G
2o F e R 11 BAT BRI FM AT BIPILA T Y T L B4R 39 47

600.0

B @A
T73.3

7734

ErmB
Ao B fr
3520mm

T73.3

EramC

T e L

600.0 ; o S S S
: : AT SR N

—h B

B 39 EWETHPREEE LTI W
(FH KR A7 FR)

Unit; mm
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FIE OBRAPMERAI BHAUKLLT IR
£ RmeE LR

ARHERPFML e FVE R REE L T RFEE L T
PR FEML ALY BAGR R A e W R PER 2 dhe B2 e g2 T
TP MR R AR E AR L RS RRRFNL R F L2 TR
LFEFBMNEY B RV ERRERE =8 7 L F4o® 3-10 57 o

0

ltop

ahor 5

B 3-10 %38 R[5 T X B

(FR KR 25 F RIE)

Fr& REHE

k4@l F % %95 CNS 12514-1 (2014) 2 CNS 12514-7 (2014)2 4p B 4.7
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B AN BRI R BT ARG R L]
7 R BT

BERBLVEFEA

1 BB 2§ uE Bkt 25¢15°C > T SR BB 3 | 3 50°C -

2. FEERBRAT S AN 0 T BT B ZANEFE IR L - RIE - FH
2 AR R EE R ek o

*
(2d

C‘ N

3. FEAILAARNBIAHTF s TR FHEL T TRE pRREE
FiEER -

L PR F %R
1 RSB A2 % 2 A 4n T g R fo2bde o A & 25+15°C -

2. /EEFQHLFF F“} #FBKPP\F%%;'-‘ Fégt% # °
3. Binte ¥ & o452 E - FEm T2 THERE o
4, B BERFBLIFFUER TR AAFER -

5 Fatrz TR AZFURAL R ifhe {4 L o

7. BRI BBRSERT % BBRBEM B AR E A0 e o

2. FIARZX ARGV XM FF o

CNS12514-1 P1F£ R 2 s AP 2 2 fhic A B4 5 ¢ bt o R E
(mm) » C=h/100 ; & = b & 55 5 (mm/min) - dC/dt=3n/1000 ; & # - h=
B2 A 4R R 0 (Mm) o AEHFHA A phe BEE 2 35.2(mm) ;5 E A b
i F 7 {F4z:8 10.56 (mm/min) -

FIAFE 2B O AR R RA N AR A U R R
R 280 F BAURT 2 R > 87 0 AR 1T LR SR i
N TEECS ST S LN E X
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it
‘fh}
#
Rt
4o
1%
b
i
oS

Fri FHREBFHEEH

-8 PmER
AFRACE AT A A B2 FHRT NI FHREA 2B E T HEFRA
POEREY RAGRTRBETLAXREL o
FE40 HCB4T6

5 HCBAT6 % 400 mm 7w > P HRE & 5 600°Co F 5% B4R B E R X
233°C @Mzt TR 309°C; BES 2 THEREN: 3L5Co
FEHRBEAAD > PR L F LS 10~ 2 H510°C F s iE
FRAHAA I TI0C 21 ¥ 2 F R REHRS A FETT B P22 e
BB IEFH e o B 2 T R F % B 4 60 4 452 7] 5 500 °C > '
BEEABERR RS T SRR T I PRER B BV E 2T 22 T4
AEBPEIST IR CRA T LRSI 5 20mm 2 95 mm 2 iR R
2w 100°Co Rl A MRS X FERERS P REPMNET A

A2 R BAF G o R LG S 2 RIBRE R Ao B 4-1 90T 5 & e R R
2RI R Ar Bl 4-2 47 0 B Y UBLR W 2RI N E s o R R P

45 129 & 20 Ffo AR 2 T2 B 5 618.9 °C T H 454 i“ R F RO R
FhAphe LR 274mMme BT dhe St i o d B2 10t 4 3 300
tFis3FR 60 F) » o Peptlz phe BHEEE 5 0lmm FFagdry @@ d | £ 4
3 900 tf {5 4% /& 60 ) > L‘“F%éﬁ@%@@ﬁﬁg = 137mm- i s 02 &
MR T m gk e SR A 20 4 AL F)is Ak RS R 1127 > gt pE
e e 22 TEE R G T105°C ) ERAF 2 TEE R 5 622.8 °C 5 FE4 T R
20mm~95mm % ¢ w2 Rt TImE R A W 5 328.9°C~151.7°C 2 131.5°C -
ﬁi“ﬂﬁﬁdﬂv@ 1,5& £ 52668mm> A P s S 318 R THEHEE L 0L
B e A 5 68.13mm o 2 S EEE T .
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600.0
f E
e =
7733 Bra A 456
1T v K}
MBS, e B
3520mm7’3‘4 53 99 54
1 1 K]
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FoOFF - FC ALREPN T A RED IR ZRRE S LR
“aw gk LRI R R R R, 2 P A AN-SRC g R v R o AR
Heig % gov' Eurocode 4 ~ 4 gk ET i~ 2 B AISC i 4 R TT 2 X RIEEK
PR B IRT 2 MM it ~ P A AIJ-SRC KPR R 4E P
BRI BRGSO FE VT IR IR AT
Foo AR TR POERL BABKILE ET R %ﬁ’uﬁ%%?$$W
IR R VRS EE S B i NN ERE S A B R
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Pn(T):Pns(T)+Pnc(r) (4'1)

e P (T)iswd iR AR TS RER P (T)H SR ER T L IR4
LR R o

Pns(T)7:4"/}&"—)2-[-]5E > %ﬁi‘]&ﬁvﬁ_éﬁv%%‘ﬁﬁ 7 @i&}i "‘:; _"": ;\:,ﬁr—r o

% A <15 pE:

P, (T) =(0.2114° -0574 —0.064, +1)F,,(T)A (4-2)
$ A >15 pF

P.(T) = (0.764/ 22)F,(T)A (4-3)

He P (T) ST RAR TR REE  ASHT2%s -
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L [F(T)
A= [ B 7 4-4
¢ E.(T) (4-4)

|
e R (4-5)
I«

Hoe KLaghdanstmpms itz joxL 2 E(T) 24 EAR T @2 sl
oo LR AR dro LT 0 | S e SR G ML 2 eTe I IEE S A G
Bl SRR ML 2R AR o ST BTG ook LT L TS R4
$HEL AN F R Y i 2 s 0L

Po(T) BUR & G TR im g 30 2 SRS R 3282 34 5 (4-6)% (4-7)5 3

SRS VN X

Pnc (T) = 085¢ez fc (TI)'%I (4_6)

2(E |
P.(T)=¢, {%} (4-7)

AP g i RCIGY b ] o B2 A PEFFL 8 RITR Bl fo i i 55
P HaERiE s 08 e ifjasipr > H2®E L 085 AP 2 R B H PR
MY At SRR A 0 Y B 5 08 f(T)SZEA TR REL 2R

WA A RRFEL Z e 0 (E(T)) 28R 5 THIREL 2 e WA -

E.(T)I
(Hnmzi%h_ (4-8)

E(T) 2@ TR 2 Bl | 5 286 2 5 1§ 1248 -
&~ £RAISC

AISC (2016)4% # iR 2 X Ba A 2355 2 2 W » 4 7 > Ly
B2 AN R R R AR T RS T o R R ot A
AISC "i45r 4 2. B iR T X RS A8 2 2 Wi ¥ BTG o AR L E

T T BT RS ERET A~ AISCHH 4 E R B E TS REATY
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AR NP ERETHERRI A ZRIRRR 0 FE D ST o

P (M)
()= U){O 42y 0 J (4-9)

Nud
hn)

Po(T) =F,(T)A +0.85) f.(T)A, (4-10)

As Ac & 5] 5 A 2R B e\?viﬁbiﬁiﬁ:f;Fy(T)%EfingE%,%%iugfkﬁ}i;

fT)2@ARTARM R 2 B

P(M)=7"(E(M)ly )/ L

(4-11)
Lcéf#’ﬁp {“}i E(T)Iff ‘w*az_}iTF& ﬁ]ﬁ'g,w,ﬂi s}q—t,* 3 4;;,;:?,&0

E(T)Ieff :Es(T)Is+Clec(Ti)lci (4-12)

C = O.25+3[%] <0.7 (4-13)

E(T)“E((T)A W E8 B 2 TR » i 2 R EI B I~ o2 2t 2RE

dzw FREEA G 2 G e
%~ p & AIJ-SRC

P A& AI-SRC(1991) 44 X B 12 2 % R 3-8 3 2 g R dpde iz » ¥ i »
AR A LENBET 2RSS 258 (4-14)

‘f#fi\xlﬁaﬁfg N(T) » 2+ 8 3 N 4o o

» 3-8 H 38T SRC

NT > NT(+)NT (4-14)

NMZaFER T2 XA RE 2 E 3 N4eT o

NOTE ALK (4-15)

H v

7~

ALt 2 %re A S(MERAE THREZHT S kER -

NI S REL ER TH2Z SRBRE » 2253 A 4eT o
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Lm:ﬁ+n.mpt[2_i] (4-16)

5 ETR B R Y P2 §EAE D LRI ¥T9 20FER s n = EJE S Py
EEARE: AR

Eurocode 4 (2005)% % @ AISC (2016) 45 @ #1i¢ * 2.~ 4btt2 B BT
HOE S R TR G lip e o TR Y AT ORI A 2 P EIR R S Al
BEAAMALZFERFEY AP LR 2B 3R AGH BN FET2
R B T B F o i@ Kown (2013) ¢ B T 2 TR Ui

Fo8 IBRRRVERFEHS

AL ERER AR ERE RS ET AN T IR MY ¢3S
MiiEE % 4 (2010) ~ Mg E % 4 (2012) ~ B3P % 4 (2013) ~ 2 3 4 % 4 (2009)2

TRRE RFEF 28 LA # 10 A FAo 541 A o

AR R HCBST7 *+ 9 siffed Rt BRRIBAE LY F4 R ¥ » £ K
PR RIR G R RRIBE2 By o Flt 51 Budp £ (2020)3 B R T N EIR GR D A
Wz BBHEEL 1T % o T REAY R e R FERE R AR
G2 e i B ti e IO R 2 A4 % 2R % B R AR AT 0 FF
BERIGRGEY 2B R o TR A 700 °CEE o PSR R R 2 BKE
AT AeB 51 rF o AP MRS 2 TR R L 316°C o RiRES 2

TioE R L 123°C; ¢ R EY 2 TaE R L 68°C -
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B 5-1 &4 HCBST7 MuE1 # @A 458%

(4 %R ¢ Mpzg 2020)

TR iEET 0 T RS 2 3 M GREEE oo R A A TR
B E RPN £122 BR 10 LM B R4k 5297 03 K
AR c B Y 214 £ A (2009)2 ARy A LM % 2 HY LR
feflo Flpt AP B RPER Y 2INETG F TR RPIBL TI0E o H P R R RS
AT T AR AT Y S R AR RO L TR R R TSR R AP A
Bohoo R EARE 2 M2 At FARIT TSR RRE 2 ¥e 0 T AR E R el
BN BE T ZERBEE YR THEREEB 2R R o

d B ET A AR T SRR SRR R R FEH
PSR T2 P G T oM G R k2 R A 5% M Ee * ~ £ B AISC
$ra42 R ETIONERHRLRER 10% - p A AI-SRC # » 3 B # 8 R1E
B2 3BT om G f %< BREA 31%-Eurocode 4 BET LBEM KRS
TR e %< Rw A 11% - 4Pk = Eurocode 4 SRfE3- 4w F R R
R E L SR W o g R FIR D 2R o AR T g g 85 IR GR
FHBRFRPE R R FEMPPRETLC R R RTERE FX
g R E T RR M2 R AR R H R RS 2
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BOR PN ORRGS AT AR T AR R
TR Tl v

AR F AR T e SRR R R R R R
PR T2 B S R TTRLBER - e AP SR SR Ty 5
ﬁﬁiﬁﬁﬂﬁ%%iﬂﬁuﬁﬁﬁmﬁiﬁﬁﬂ?ﬁl R 2

BET 2B R ET IR i PR AT BE T M 2R
A2 KB R BT PR Eurocode f 5 3tE Y BRI 2T RAE A

BIRAIER » ot B7 BF ] ST 22EEE o
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2 51 pEBRAI BUGBVIFHRES

3

455 < - it R 2 P ol Bk ¢
2 pp Y £ e TR prwa | | mss iR R
% L]%J% Bxt FREAR | BURA T ia8
“ﬁn %jtu (mm) (mm) (tf/cmz) (kgf/cmz) (tf) (°C) Z_ /.g_ fi 2_ R ]‘ﬁ Z_ /g_ ]‘ﬁ
(°C) (°C) (°C)
s | HCBATG | 400x30 | 3830 53 712 1127 623 329 152 132
"7 HeBsT7 | 500%25 | 3830 51 712 902 711 316 % 123 % 68 %
s % 4
CEBC-3 | 500x22 | 4350 3.8 673 900 758 247 68 36
(2010)
s & 4 LRO0.6-B 400x19 3360 4.3 515 985 557 94 71 41
(2012) | LRO.3-B | 400x19 | 3360 43 515 493 708 113 88 37
Mizpe & A
B5N-6 | 500x19 | 3060 4.0 564 1366 560 101 48 47
(2013)
L-300 | 410x12 | 1230 35 500 1262 300 262 256 249
234 %4 | L-400 | 410x12 | 1230 35 500 1069 400 280 275 163
(2009) L-500 | 410x12 | 1230 35 500 974 500 307 272 213
L-600 | 410x12 | 1230 35 500 876 600 283 274 265

=

P

kA BHEE L 1T ER

(FA ki wa g )

55




Ba RPN BRI BAKGBEFETRERR LAY

2 52 pPBERAIBUBBIBRR2EE

o ki Prest | Pntwn | Pnaisc | Pnai | Pneca Prest Prest Prest Pres

F 25” %1&“ (tf) (tf) (tf) (tf) (tf) I:)n ,TWN I:)n,AISC |Dn,AI.] I:)n,EC4

g HCB4T6 | 1127 1035 965 1169 1225 1.09 1.17 0.96 0.92

A 1 HCB5T7 902 825 859 746 1153 1.09 1.05 1.21 0.78
e

(2010) CFBC-3 900 832 835 587 1131 1.08 1.08 1.53 0.80

mze £+ | LRO.6-B | 985 931 822 912 1047 1.06 1.20 1.08 0.94

(2012) LRO.3-B | 493 485 466 438 623 1.01 1.06 1.13 0.79

PesE & 4

B5N-6 | 1366 | 1566 | 1294 | 1165 | 1641 | 0.87 | 1.06 | 1.17 | 0.83
(2013)

L-300 1262 | 1111 | 1087 835 1240 1.13 1.16 1.51 1.02

23454 L-400 1069 | 1103 | 1071 832 1225 0.97 1.00 1.28 0.87

(2009) L-500 974 952 933 682 | 1078 | 1.02 | 1.04 | 1.43 | 0.90

L-600 876 751 748 477 879 1.16 1.17 1.84 1.00

Tt g - - - - - - 1.05 1.10 1.31 0.89

C.ov - - - - - - 0.07 0.06 0.19 0.09

Pt = VT FHRZAHRLIRBE -

Poasc =" ETH 2 F BT MRS IILT &~ AISCHiE4A B2 X RB R -

Porwn =14 B B PRS0 a4 SRR @ MR R B R LR RRR o
P, ccs = Eurocode 43+ & 2 % &5 & o

Poan =" % BT BT &~ AD-SRC 5 2 X R A& -

(FA %ol 2 £E72)
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éﬂwrﬁ%ﬁwﬁm%iﬁ§&?%¢ﬁﬁhxjA%Ewmwe4£ Kwon
(2013)2. B EH AT 23 B 2 07 B A 2 HCBAT6 * 3 i 7 X B 5
BR2.3+5 5 1035t H ¢ 4 F - dE 867 tf’i‘il’L B & 0.84:R 3 Kk 168 tf
;"a‘kb B 5 016 W HCBST7 " 3 R T X R B2 3-8 @ 5 825tf > H ¥ 4 #
KERE S S78H P E 0 B 5 04658 KERE 5 MTH L E 0 &5 054>
4o 4-3 9750 od U F U IR X 600°C B R 2 X R R < IR A d A F 3R
W T00°CPE T B R AT E BT - TR L PERML SRR
A Bd pNEZRESI KR

% 53 Wb HREIPLLRND

rene ¥ R e

fzé"gg /ED%)&LJ PnyTWN (tf) Ps (tf) PC (tf) g\. g_‘ L I/E{_ ?\. ji_‘_ L -

HFBAT6 1035 867 168 0.84 0.16

HCB5T7 825 378 447 0.46 0.54
(FA KR 457 F72)
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P44 WELDING PROCEDURE SPECIFICATION (WPS)
/A 5] 7% Co. Name TUNG KANG STEEL STRUCTURE CORP. Iﬁj%j;‘it WELDING PROCESS | SAW
|FﬁII§TF‘é Formulated by HP.YU Hl#f Date | 2013.01.30 |F52[& 57 Using Type | $5.49 For Welding v |ﬂ%ﬁ1§ For Repairing v
|¢[ # Authorized by TC.CHEN |HjfDate| 20130130 | - FH3 Manual — |3£E#h Semi-Automatic | —
b1 POR S8t Supporing POR No. [Sws7oMNos |zt ke | 1 " P [iisiot Machine | ¥ |28} Automatic -
#3545 TJOINT DESIGN USED $2#E( B POSITION
st 1ype]  Single-bevel-groove weld, TC-joint  [si#(iri posionofGroove | 1G [ntfmsfvillet| —
BT Single Weld | v |22 Double Weld [ — |ar#fED#E 2L Vertical Progression
i Backing | R Yes Vo[ #ine [ — |wrmitup ] - [ b FDown [ —
Bt A1 Backing Material SM490A fit'E ELECTRICAL CHARACTERISTICS
EiE{Eln AR — BHfERR R R J f . _ R, Transfer Mode(GMAW) |7l Short-Circuiting —
Root Opening Root Iace Dimension £ Globular = "§$% Spray =
A o 3 T _ % fAC v ‘i DCE v
Groove Angle Radius (J-U) & Current [ f# = Pulsed —  |E¥iaRE DCEN —=
%7 Back Gouging IE'—_’YCSI — ?FNOI v I7\J_/ZL\ Method — H ftir Other -
&1+ BASE METALS $R13H;fff TECHNIQUE
FA R4 Material Spec. SM570M B 45 e 4EE ) Stringer or Weave Bead Stringer
il Type or Grade -A;B;C HW E‘gﬁﬁﬁ%ﬁﬁ » Multple
VEE Thickness [Multi-pass or Single Pass (per side)
|z Groove]  unimied | g Fiblet | - s Number of Electrodes 3
I | {%()Diameter(Pipe) | — — 4t Longitudinal |1-2(20~40mm) ~ 2-3(10~30mm)|
fesit FILLER METALS il Spacing [P Lateral 120-4mm) +2-3(0-4mm)
Hi RS AWS Specilication A5.23 I Angle 80 ~90 (All Electrodes)
T4 AWS Classification EG-G FaEEEk Contact Tube to Work Distance | 25~45mm(All Electrodes)
i 7 i1 4} SHIELDING B %2 Pecning None
|24 Flux { AWS F8A2 JE[E74EL Interpass Cleaning Slag Removed
et 2249590 Blectrode-Flux (Class) F8A2-EG-G it WELDING MACHINE | Lincoln DC-1500 - AC-1200
RS Gas —
g compoiion) — | i Flow Rat — 3% 52RI RS Tdentification No. | TKSS-WPSS- TC-Uda 1-5-1G
FHEH T Gas Cup Diameter —
3~20 mm 10C
FRVBRTEEGN | 5050 mm | 65°C B eip: N/A
|Preheat/Interpass = < [POSTWELD HEAT
Temp.(Min.) Z20mm 10T TREATMENT Time N/A
82 % 2 WELDING PROCEDURE
) '/ i e
& ¢ |Filler Metals Current (A) T ﬁ',kii[ﬁ Joint Details
Pass or P I Volts ljravel
o | D | ek | bmsanie | O |
et (mm) Polarity Feed Speed Lt TC-U4a1-8
Root Pass DCEP 450~650 25~30 530~730
1~2(fTJ&E) 48
Fill Pass DCEP 550~1,000 25~40 765~1035
3~B(HEET) 48 AC 550~900 30~45
AC 550~900 30~45
Cap Pass DCEP 650~900 30~40 680~920
9~n(ETm) 48 AC 650-900 35-45
Root Pass AC 650~900 35~45
(FA R : A SO L2 @ 2013)
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—FI=o0

—FEI=constant

5 | 7
- —FEI=0w0
b /
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B A1 fa#8# AT & W

#¢ 1 6=0,0,=0]
d v Fé";%’,éf@-ﬁ}ii #FA50 MElY" =

YO =G0y ( |)) in(p'x) ; & ¢
, . Glcos(px),
y—p(—sm(pl) )

> 11y(0) =0 »

M =-P§,-Py ¥ j28y(x) 5

P
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4=
- y'(l)=-6, * »

/fg *(M) — _1

sin(p*ls)
—> ﬁ; f= p*
) A
El
2
S P= p*szI _ T El2
(KL,)
—K=2L
ply

FRETARBUAMLEREARFE

gl

.

N

72 HCBATGE #4185 b » st d 2 & R 5 352 cm > v b if2 2
K @95 126 #6 < 4 5[] 400x400x30 mm - &2 % K3 & 5 5.3
tfiom? » SRt 3 2 FURE A 5 712 kgflom? o R B B T L R R 2 2 E 44
Eurocode 4 (2005) ~ AISC (2016) % BN T4k # 4% 53 i & 2 438 K345 % 30
X R AR 2 AR5 A3t 8 2 58> £ @ * Eurocode 4 (2005):F 2 % B T AL
ERAEED R E I

L #G S AR

s = [ =34
F

pd
y

OK

pd

HCB4T6 %75 : %:11331

2. B HRERATE
PFE P
E, =2075.1tflcm® » F, =53tflcm® » . =0.71 tf/cm’

=444 cm? > A. =56.25¢cm? > =450 cm? » =649.75 cm?
1 2 3
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Ba RPN BRI BAKGBEFETRERR LAY

|, =101972 cm* » 1, =263 cm* > I, =21094 cm* » |, =90004 cm*

| l, | (
e =r+a |[-—+= I—S+a 2= 101972+0.1 213333 =15.15 cm
A A A, 444 1600
Fs(T) _1.26x350 / 53x042 _ e
& zzreff E(T) xx15.15 \2075. 1x0.40

2, <15 p¥

P.(T)=(0.2114°-05747 —0.064, +1) F, (T)A
= (0.211><0.4453 —0.57x0.445% —0.06x0.445 +1)5.3xo.42><444
=867.26 tf

Pre (T) = mm{ 6(0.852 fc'(Ti),%j, " {%} }

2
— minJ0.8x0.85x0.71x(0.98 56,25+ 0.97 x 450 + 0,82 649.75), 0.8| 24130121
(1.26x350)

= min {495.95, 167.70}
=167.70 tf

= Pns(T) + I']I‘C(T)
=867.26+167.70

=1035 tf
;J_E' I:)n,AISC :
E, =2075.1tflcm® » F, =5.3tflcm® » f =0.71 tf/cm’

A =444 cm* > A, =56.25cm’ » A, =450cm? > A, =649.75 cm?

|, =101972 cm® » 1, =263 cm* > I_,=21094 cm* > 1, =90004 cm*

Pno(r) = Fy(T)A§ +0852 fc(T|)A\:|

=5.3x0.42x444+0.85x0.71x (O.98>< 56.25+0.97x 450+ 0.82x 649.75)
=1606.58 tf
76



Y=

C, = 0.25+3(MJ <0.7
A

09543 420.64
2500

]: 0.754 , C,3-0.7

EM)Ly = E. (ML +CY EM,

= 2075.1x0.4x101972 + 0.7 x (156.68 x 263+ 145.24 x 21094 + 74.33x 90004)
=91519330.54 tf-cm’
P.T)=7" (E(M)ly )/ L
= 7% x91519330.54/ (1.26 x350)’
= 4644.46 (tf)

P,(T) 1608.43
P(T) 464446

Poo (T)
P.(T) = Pm(r)(o.42mJ

—1606.58x 0.42V°%
— 965 tf

b Pn,AIJ :
E=2075.1tflcm* » F, =5.3tflcm® » f =0.71 tf/cm?

A, =444cm® > A, ,=56.25cm” » A,,=450cm® » A, =649.75 cm’

SN(T) = A f(T)
=444x0.42x5.3
=088.34 tf

nl

N Zogn plo— L YA 1
rN(T)_[ 2 +n mpt(2 ){ ]] ZA:, fc(Ti)

- (0_25 +0)x0.71><(O.98x56.25+0.97x450+ 0.82x 649.75)

=181.83 tf
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N(T)= N(T)+ N(T)
=987.34+181.83
=1169 tf

8 Pleca
E =2075.1tflcm* » F, =5.3tflcm® » f =0.71 tf/cm?
A, =444cm’ » A, ,=56.25cm’ » A,,=450cm’ » A, =649.75 cm’
l,,=101972cm* » 1., =263cm* » 1, ,=21094 cm* » 1, =90004 cm*
fo=F, x041=53x0.42=2.23 tf/cm’

= f.x0.98=0.71x0.98=0.69 tf/ cm?

fcly,z‘)

f,,,=f x0.97=0.71x0.97 =0.68 tf/ cm’

c2y,0

f,,=f x0.82=0.71x0.82=058 tf/cm’

c3y,0

N fi,pl,Rd — Z(Aa,e fay,e)/?’M,fi,a"'Z(Aha fcy,e)/?/M,fi,c

=444%2.23/1+ (56.25>< 0.69+450x0.68+649.75x 0.58) /1
=1716.08 tf

( El )fi,eff = Z(q)ﬁﬂ Eaﬂ I a0 ) + Z ((00,9 Ec,secﬂ Ic,B)

j m

=1x2075.1x0.4x101972+ 0.8 x (156.68 x 263+145.24x 21094 +74.31x 90004)
=92495926.43 tf-cm?

Nior =7 (E) o /1o =7 (E1) o /(KLY

— 7% x92495926.43/ (1.26 x350)’ = 4694.02 tf
7= Nopies _ [1716.08 _ .
Ny,  \4694.02

0, = %[l+a/_10 +7192} - %[u 0.49x0.6+0.6 | = 0.831
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=

1 1

Z = =
0, + ,%2 _7132 0.831++/0.831* —0.6°

Nppe = 2N ong =0.7138x1716.08 =1225 tf

=0.7138
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