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ABSTRACT

Keywords: full-scale steel experimental building, fire test, edge column

The columns subjected to fire in steel buildings can be divided to interior columns
(fire on four sides), edge columns (fire on three sides) and corner columns (fire on
two adjacent sides). A edge column connecting three beams in one end, and this kind
of connecting detail is more asymmetric than interior columns. As a result, the
rotational restraint of corner column is weaker, which causes the longer effective
length of the edge column, so the buckling strength of the edge column is smaller.
Due to the asymmetric beam connecting detail, edge columns are subjected to larger
moments. The past studies mostly focused on the structural behaviors of interior
columns in fire, and very few studies were done for the structural behaviors of edge
columns in fire. Steel columns are the important components in steel buildings. If the
steel columns are fire damaged and failed by buckling, the steel building might
collapse seriously. At present in Taiwan, the fire-resistance test for a steel column
mainly follows CNS 12514-1 and CNS 12514-7, which requires to test a single steel
column in a standard furnace. However, this kind of test method does not consider the
restraint forces between steel columns and other components in a real steel building in
fire. Besides, edge columns might be pushed by the expanded beams in fire and this
might cause second-order moment. This kind of effect cannot be presented in a
standard fire test. Therefore, through the real fire test of a steel experimental house,

we can study the real structural behavior of steel H-shaped corner column.
This project comes to the immediate and long-term strategies.
For immediate strategies:

The study on the real fire of steel columns subjected to high load ratio.

Xl
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310140 rad sk 2 473 (e r 3 £ 21 P S MAn M5 R §EF AR L 2w ik o

>

Stress ¢
fyo effective yield strength:
f _________________________ - Sa proportional limit;
— ! | . . . .
_V.B L ! \ Eyp slope of the linear elastic range.
: \". G strain at the proportional limit;
1 \ &p vield strain;
1 \ ¥ )
: ‘.‘ i limiting strain for yield strength:
.-"": : \ Bl ultimate strain.
/ |
1 \
f il ' )
i} / !
P /i ! \
foa : A\
/o ! \
/o . \
/ \ 1 \
! 1 I Y
/ X I |
.'r i ! |‘.
/ 1 ' A
,."J | [ \
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! 1 1 \
.l".l i ! \
1 ! \
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/ s : I \ -
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% 21 B3RP FETRITRREK

Reduction factors at temperature €, relative to the value of f, or E,
at 20°C
Steel Reduction factor Reduction factor Reduction factor
Temperature (relative to f) (relative to £) (relative to E,)
for effective yield for proportional limit | for the slope of the
a strength linear elastic range
kvo = funlfy kpo = foolty kep = Ean/E,
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.

(%% % B [10])
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@ - 4 & 1-Level 7
= 7—_7 2 2
S 4 24m2BS
=}

\5- Level 3
gy BRE 2 - Level 4 7 - Level 4 3-Level 2
SEall 52.5 m2BS 77 m2 HPRI-CV 5535 70 m2 BRE

W 2.2 #@Cardingtonds .+ 2 = < ¥ I % FFT LWM($Y 3 P [14])
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% 2.2 # @ Cardington = = * 3 R % & * F#

MNo. Test Fire compartment Load
Size, (m) Area (m?) Fire Mechanical (Ya)

1 One beam heated by gas §x3 24 Gas 30
2 One frame heated by gas 21 =25 53 Gas 30
3 Corner compartment 9x6 54 40 kg/m” of wood cribs 30
4 Corner compartment 107 70 45kg/m” of wood cribs 30
5 Large compartment 20 =18 342 40kg/m* of wood cribs 30
[ Office—Demonstration 189 136 45 11:g,-'m'1 of wood cribs 30
7 Structural integrity 11 x7 17 40kg/m* of wood cribs 56

(%% % P [14])
# 2.3 ® R Cardington = = % 3 R 5§ ¥l

R =B I SR P

Org. Floor Time (min) to max. atmosphere temp. Maximum temperature (°C) Measured deformations (mm)
Gas Steel Maximal Residual

BS* 7 170 913 875 232 13

BS 4 125 820 200 445 265

B3 3 114 1000 903 269 160

BRE" 2 75 1020 950 325 425

BRE 3 70 — 691 557 481

I?S 2 40 1150 1060 610 —

cvuT 4 35 1108 1085 = 1000 925

(%% 3% B [14])

2012 & % B4 M % £ B B A R (UCSD)FI* H 2ok ib2 = iR 5[19] »
SR 4R FHRESE RIEY 508N LS R 4oF 24 47
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B

B 2.4 % R4t F Ty L L RUCSD) istR5EL RHE(FHF P [19])
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(e) 19 min (1) after test

W26 PABERER X LRHANFTF P [24])

(d) after test
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£251% 1% VIP%FIREABRT A

-4
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FeABEENIRRTRLE

Time(s) | TT-CWI-1 | TT-CW1-2 | TT-CW2-1 | TT-CW2-2 | TT-CW3-1 | TT-CW3-2
0 24.6 249 23.7 24.6 229 24.3
10 24.5 24.9 23.6 24.6 229 24.3
20 24.5 25.2 244 25.0 23.0 243
30 25.0 209 25.2 25.7 229 24.2
40 25.1 29.0 259 20.8 23.1 24.8
50 20.3 30.2 209 27.3 24.1 20.1
60 209 31.6 21.8 28.3 24.6 27.1
70 21.7 33.0 28.8 294 249 28.0
80 28.6 34.9 299 30.5 253 29.1
90 29.3 35.8 30.8 314 20.1 30.2

100 29.1 36.0 31.0 32.0 20.3 30.9
110 30.2 37.1 319 33.0 209 31.8
120 30.7 38.2 32.8 33.8 215 32.8
130 31.2 39.0 33.7 34.3 28.6 33.6
140 314 39.4 35.0 35.3 29.5 34.5
150 319 39.9 35.0 354 304 35.2
160 319 39.9 35.1 36.0 30.5 35.8
170 32.1 39.5 35.6 36.1 30.1 36.0
180 32.1 39.8 36.2 36.5 30.2 36.1
190 324 40.7 36.5 36.8 30.5 36.7
200 32.2 40.7 36.2 37.1 304 369
210 319 39.8 36.2 37.2 33.5 39.8
220 324 41.1 37.2 37.1 39.2 45.1
230 33.1 42.2 37.5 38.0 45.3 50.8
240 329 41.5 37.6 39.1 46.9 54.5
250 33.3 41.7 38.2 40.1 52.2 60.0
260 344 44.0 40.6 42.2 04.5 70.2
270 35.2 46.3 432 45.0 78.1 84.4
280 369 49.9 47.5 50.0 89.6 100.0
290 41.0 56.3 54.1 56.7 100.7 116.2
300 44.7 03.2 624 64.3 112.6 135.7
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FIRFAMBE VT IRTRE
£53% 1X VI ART I FRRBET L6
Time(s) [ TB-C42-1 TB-C42-2 TB-C42-3 TB-C44-1 TB-C44-2 TB-C44-3
0 21.765952 2240613 22.572441 22.173326 22.756914 22.923547
10 21.820672 22430541 22.589257 22.152247 22.720688 22.894901
20 21.844519 22424071 22.567644 22.183686 22.767272 22911168
30 21.842294 22.406686 22.618444 22.143555 22.749893 22.908946
40 21919188 22.460861 22.551382 22.190157 22.751003 22.947947
50 21.93177 22.518925 22.586683 22.202741 22.778738 23.013568
60 21.943589 22.57623 22.651521 22.214569 22.820875 22.979925
70 21.989612 22.584364 22.652078 22.283359 22.874475 22.988059
80 22.043208 22.637976 22.667781 22.253588 22912916 23.018924
90 22.134129 22.69103 22.629909 22.33698 22.943227 23.117425
100 22.173122 22.730035 22.744633 22.353254 22.9898 23.118536
110 22.296003 22.868109 22.731153 22468625 23.021772 23.135354
120 22.291206 22.870886 22.786944 22471404 23.092735 23.20632
130 22.384679 22.888619 22.774371 22489141 23.110466 23.246776
140 22410737 22.998032 22.868583 22.575851 23.242584 23.272835
150 22.577367 23.066221 22.876158 22.575849 23.318334 23.341012
160 22.654766 23.166376 22.930833 22.706355 23.35787 23.40328
170 22.707221 23.196122 22.93785 22.774002 23.463353 23.433023
180 22.775372 23.287023 23.028716 22.849779 23.539086 23463321
190 22.864012 23.352974 23.087067 22.908173 23.552011 23.567135
200 22.987928 23454213 23.089844 22971564 23.622943 23.622927
210 23.020431 23.532166 23.145065 23.064699 23.693314 23.617574
220 23.246966 23.70578 23.197506 23.230801 23.85933 23.685176
230 23.549684 23.758783 23.28835 23450447 23.972887 23.791189
240 23.868003 23.89562 23.432728 23.625174 24147543 23.890178
250 24.351483 24182713 23.560839 23.874467 2443457 2407132
260 24941111 24.492985 23.704628 24.184807 24.759898 24.237851
270 25.710017 24771245 23.84673 24.606878 25.121277 24.501069
280 26.585129 25.194227 24.216859 25.256746 25.657507 2475777
290 27.901703 25.705174 24.576733 26.016988 26.304213 25.238723
300 29.313192 26.388308 24.97297 26.89618 27017162 25.604766
(*F 3 FE)
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Time (sec)
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
-20 —Dz-C13
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—~ 1 —Dz-
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EX \ T
= a0 5 L
(<3} \ — 1 -
8 50 =
= \’\ .,-"—"'"’_’—r
2 60 N L
— _/’
0O 79 /’./-"‘
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100 ;\‘_’

W 510 % 1% 435 i B PR o|(F7 5 )

2545 1X VTR FRIECHERE L0l

Time(s) | Dz-C13 | Dz-C315 | Dz-C33 | Dz-C3415 | Dz-C53
0 0 0 0 0 0
10 0.013094 | 0.011042 | -0.164614 | 0.006864 0
20 0.016367 | -0.018403 | -0.041154 | -0.006864 | -0.003266

30 0 0.003681 | -0.054872 | -0.006864 | -0.013065
40 0.013094 | -0.011042 | -0.006859 | 0.003432 | 0.019598
50 0.013094 0 -0.157755 | 0.006864 0

60 0.016367 | -0.044168 | -0.041154 | -0.017161 | 0.003267
70 0.00982 | -0.014723 | -0.096025 | -0.013729 | -0.003266
80 0.013094 | -0.011042 | -0.19205 | -0.010296 | -0.019597
90 0.026188 | 0.022084 | -0.240063 | 0.013729 | 0.032663
100 0.019641 | -0.011042 0 -0.010296 0

110 0.003273 | 0.007361 | -0.102884 | -0.013729 | -0.006532
120 0.032735 | -0.003681 | -0.13032 | -0.006864 | -0.003266
130 0.042555 | -0.014723 | -0.027436 | 0.003432 | 0.003267
140 0.029461 | -0.011042 | -0.089166 0 0.009799
150 0.022914 | -0.036807 | -0.089166 | -0.010296 | 0.016331
160 0.006547 | -0.036807 | -0.020577 | -0.034321 | -0.006532
170 0.029461 0 0.013718 | -0.003432 | 0.006533
180 0.022914 | -0.022084 | 0.027436 | -0.020593 | -0.013065
190 0.016367 | -0.018403 | 0.041153 | -0.024025 | -0.019597
200 0.016367 | 0.007361 | -0.006859 | -0.034321 | -0.006532
210 0.016367 | -0.007361 | -0.068589 | -0.003432 0
220 0.006547 | -0.003681 | -0.061731 | -0.034321 | -0.013065
230 0.00982 | 0.029446 | -0.144038 | -0.006864 | 0.022864
240 0.016367 | 0.033126 | -0.082307 | 0.010296 | 0.006533
250 0.016367 | -0.003681 | -0.020577 | -0.017161 | 0.009799
260 | -0.003274 | -0.025765 | -0.075448 | -0.010296 | -0.003266
270 0.032735 | 0.025765 | -0.178332 0 0.009799
280 0 -0.003681 | -0.102884 | -0.013729 | -0.003266
290 0.013094 | 0.014723 | -0.185191 | -0.030889 | 0.009799
300 0.019641 | -0.003681 | -0.068589 | -0.010296 | 0.05226
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Time(s) TS-C11-bl | TS-C11-b2 | TS-C11-b3 | TS-C11-b4 | TS-Cll-tl TS-Cl1-t2 | TS-Cl1+t3 | TS-Cll-t4
0 23.6 232 22.8 22.6 22.0 219 22.0 23.2
10 23.6 233 22.8 22.6 22.0 21.9 22.0 23.1
20 23.6 233 22.9 227 22.0 219 22.0 23.1
30 23.6 23.2 22.8 22.6 22.0 219 22.0 23.0
40 23.6 232 22.8 22.6 22.0 21.9 22.0 23.2
50 23.6 232 22.8 22.6 22.0 21.9 22.0 232
60 23.6 232 22.7 22.6 22.1 219 22.0 232
70 23.6 233 22.8 22.6 22.1 219 22.0 232
80 23.6 23.2 22.8 22.6 22.2 22.0 22.1 23.0
90 238 233 22.9 2.7 22.1 21.9 22.0 23.0
100 238 233 22.9 227 222 219 22.0 23.1
110 23.8 233 22.9 22.7 22.2 219 22.0 232
120 23.7 23.2 22.8 22.6 223 21.9 22.0 23.1
130 239 233 22.9 22.6 22.3 21.9 22.1 232
140 24.0 233 229 22.7 223 219 22.0 23.1
150 23.8 23.2 22.7 22.6 224 219 22.1 23.1
160 239 233 22.8 22.6 22.4 22.0 22.1 23.0
170 239 232 221 22.6 22.6 22.1 22.1 23.1
180 24.0 233 22.8 22.6 22.6 22.1 22.2 23.0
190 24.1 233 22.9 22.7 22.5 22.0 22.1 23.0

200 24.0 233 22.8 22.6 22.6 22.2 22.2 23.0
210 24.1 233 229 2.7 22.6 22.2 22.2 23.0
220 24.1 233 22.8 22.6 22.8 22.2 22.2 23.0
230 24.2 233 22.9 22.7 22.8 22.1 22.1 23.0
240 24.2 233 22.9 2.7 22.9 22.2 22.2 23.0
250 24.3 234 229 22.6 22.9 22.1 22.1 23.1
260 24.4 234 22.9 22.7 23.0 22.2 22.2 23.1
270 24.5 234 22.9 22.7 23.0 22.1 22.1 23.0
280 24.6 234 22.9 22.6 23.3 22.2 22.2 23.0
290 249 234 229 2.7 23.6 22.3 22.2 23.1
300 25.0 234 22.9 22.7 239 22.2 22.2 23.1

(+7% 1)

61

=




Tt Rl v BHEE LY

62



I

=g

weaE ik

|
ey
i
5

*F Y Hﬁa”ﬁ%ﬁ?%@Hl%@ﬁi*%?%?@NuT%%i
IRFHHHEAHEY LFRNE R VLT LBEEE o TR R
%wﬂ&%’%*?ﬁé SHBEEL BT A4l THE o blAeR R
PR A e kT BRI REE BELEATR ) fhe B0 5 UK
Tedpe B R e PR RR MY - R L RERRRZZFIRE N H
fehs 4 Fme A1 > I Ma LR A2 B VTP 2 B F e

v

4= X
T 2

R - BT o

7
AN F RV R R R A S 604 MM F 48 A AZBCNS 12514-1 408 2
Sl B g e kT B E RS FREM-E FIP-As A TP (S

AT FEHRFEE W w2 KT AR R F L AT E R AR
> 09H i 412mm = & (F % % ¢ f]) > 2 T39%5 8 A 5 520°C > 0.6H A
23.68mm s (F%% PR H To%s 8 & 5 638°C-0.3H i 1.25mm
B(R TR BT o % 603°C -
*Pfé*ﬁ%*iﬁﬁﬂﬂﬁﬁﬁwgf7?Qﬁ%ﬁé%%?$ﬁ%?%
Bodpge pHEF A MR VTR hERL]  FR Y RS
=B B2 = AHERE VT IR P DERE By 0 R
A% R EIR -

A (108 E) > W B FHFHR T B A ﬂﬂ«)E\,L 4.70m : rS)iiﬂF,/)a\,L 1.0m - o
BE 23X FHREAETAE S ATOFEE 4 > 1360 # P - 3 P 8T 3R

hud

BER

F %% 98338°C % 13 3=xM¥100°C> VT4 FiEFery 23
TR H&AP T AL VAP W H AR TR R EE R L
BA- O CVHREE R IE S FERE FA PR EABRE Y AR

o A B

63



sy HRATRPBAETZEAREERNLT S B M AFoHBEM o d
L¥rm BB E AR 06H %7 38 >03H %5 &3 8 >09H %o &3 8 o

.
AKEAFFEBUHL BF VT 2T FLER
A PR N RN AT T

TVE

S R MRS LT R R B RALTE P E R S et B
R R FRELF B R 2ETRP I FEE

g B
HE T E 4 R s
‘?%’ﬁﬁﬁﬁiﬁfwxﬁiw’iﬁﬁmi?@ﬁ’U7ﬂ$
2] c B

[rh

64



K 4

- Fh g Rk s

CORE 2L XX & ¥ Ly

3hLA FLvk

1 %% %4 ® R Cardington § ¢ e | 1§ RypL -
EXTABERTEERNE2 2% | 2472 108 #3242 7 B
Rphe@Er THE > R FHRFT2 | BEE S HIGHER -
x o

2. AEFLEF ST 00T U o oA L

Fod o

65




AR LG BHEE R
() B FhgRE sy

FALR

Prvh

b e
LR b % rng - Ko
BhE K 0 doF a0 EIR A ;\g‘_ o

BT ABE B ERET AL A BFE B

lé%%ﬁ®ip;§gqag

TR 2 AT E

17 e Y M e R A
700 e o

2. by mBPERES T

Bt B ERIEE Y

TEREER S R
VIR &K RO R B
(7 o
HRREE
LokTiefadpl i 2 RDEZ > BiLL | LERIHL -
B fiteand o 2.8 RyHL -

2. A KT F BE R 0 A LF R E 0 et
THEZAR -

oG

APERET B ELFR R
WE R - BRA DB 2L f
SR RERS AR B
TR R A A E AT YRR

i f o D .

Mo AEL LN

BoomB R R RO E R
(74 g o M B R A 470
#o

FREIE
rAEHY AP BLIFH ST R

R

66




’ﬁﬁi"“

Wik R 2

I A7+ % 5 eI -

2. Wi B ABRE FREERST AR
LA R £ R TO 1
A et SR RREVE A Rl G
538 R AT o

1. 3438 2o

Zﬁﬁﬁﬁ’iﬁﬁﬁﬁﬁww
Bat VT 752 9500

3’?%1&*%@%%%?

PONTE ST

(e a):

1. #F 3 Fle2 108 & £ 745 4p 5 fe & 0§20

FAAT R 22T A U

2 B3.19% % % fe % B
LI R RY R

IR f"ﬁ £ 41 o )ﬁé—%\jj'{%iﬁ’—o

2% 25 F &

1.8 P yHL

2.8 RyHL > 3

TRERERF G
R ERR K

PE & RS
FAR A

R E AR A S
BoomB R R RO E R
(74 g o M B R A 470
# o

Pt BT RS g TP AR
EHA kT R
WAL -

B53T T

St g AR T
R SIS B S S -
AT IR B AS g 0 U3
Phi 3B F G R

o

i
é*i
Ty
%
Es

LR 2Tl nz B VEBRILR -

2. MR A H i r 2 sl PR o
A RFHRAYT T EAATHEE I L
X E o

2.8 P yHL
3. Ry

o

o

67




Pt iR R VTR LFY
) BrEhéResy

2338 Frwhk
B T
LERFHERFIIHL - WA FC T MR ARERS 3

2. 4% ¥ -0 Al e > fa a4 -
RRIF IR ERHFTBEFH
e
URRER= ¥ R
% o

5. 1 k4 PR B
6. TR LA ITHET Y o

SRR 3 =-% I S T S

SHILFT RS o
P 3 H Al e~ 48 3l
R NPT Pl
g RO A KRBT SRR
AR

Hsp o 7 ML 34 3
BB A~ K2 M R
TR FET o

e E RS SR Y =
FEFFL FRGFEFERE
Bt 70 e

MM 3o MRS T
iy %F%ly‘ip’" 0

< - =

IS K VRS SR I
Fef B el er ONS 12514 sfe & =g o
P AT R B F o S i R

3
o
<l

o

2. FHRF BEITEEL AER GBI
A M 2 o

fo R F] e

\m\-

N E PR %
BEFEARMHEHT
3. EHRLLHFHIRT S E Y S %
FAF AR RARLZEFAR NEER

FAIERT 25T o

ﬁ’

B AR E Ay

P e
- iﬂﬁp ¥Ry

E K & 93
FEHRELVTIFRET I HmAp
MAEE g R A s LB LR
H¥ R F o

R ]
FHRELTIHRT R BE
B %3 o

g
T

W

68




’ﬁﬁi"“

3.

EAE PR
FLEF BT 246 B LT L

HOCEHERS 10F) -

FURLAFAITEIRP LS U
3o
S ¥ A S BER L TR A R

§ 7 e g -

L odfppk o < WL B -
2. #bHp s e
3. #p & -

RIFHREF A L

l. myHeEHL%g ko

2. BwmBERT U RE RIEH > %P R
% EEIE o

3. FEBREREVYRE T ITER N o

4. 7 UG wdh SRR R S D
NEELT M p Y o

5., ¥ R 13 HAFRPE AR 1 % 69 0%
Bk 1R C ) o Gldei 69 iE e 2
IREER S AR s A RE R

L 2o
EEErE L
L ErE A
EEErEA
EEErEA

a > w

EARAERF L PLRAFER
VT EERT D RN G R A

%0.3-0.6H % A2 54 " i

B o o s By ¥ a0 24k
I
FRERE-HIFPLZ0.5 fa (33
3Ok 2k
s 5 R ARIERPE A RTRAR
#pEe(10m =
TE v PIERE R G RIRA o

L HE B o

TRk o

TIB P L2 R

1 P ¥ e

2. W Fo
¥ooomEHHE0.5 fa (33
ot SRR R T S
B BB R A TR o

3. PR p AT

SR B AR

69




P miERR L T BER P

PEARSEIARRE S ¢ 2 RS §
B L
HATEH > w2 BHBETT RS > &H-

HFBLSE2 KT ZHBIREPEH B E3R

Frt R F] e

St ¥ 0 Mg £ g
FELE

% B F5

AR FeEMY
ERARTBATER T ERRE R BRRE

¢ dhe ot sk 2
BooAkeFg kg

P BT i AT 8

FENR TR b FaEa

70




Fdg =

SEEENEN SR BSOS Sl

AP R TRE DL BN TR WA R R A 28205
9L+ ~ i bm e E GRS P EEH S R iER XY F M
BRFEE FES - AR i m > B FWOF AT RE -

AL B R ERFEREPN SRR AR A RRE R
PE A E A TR L - BT %R E T G BY T 6 BB Al
LRA2 T o S AERTRE S 2BX28- KHREA A SR dmo BT
X e 2B FEemo BE 12ms HT G Y 2 oG 28 FE6m GE
12me 7 ah T sh A B B s R A TR A R LR RC AL - g
AW D - R S LAm sk IR s e P o - K Ra T
SR 2 W SRR R +drk Al #7F o

@ ﬁﬁ#%;;%%fi@ 8000 @ 8000

RPL | |

100,

L¥en
4000

11 | O 111
k~—";:::=—-=:::;‘“—hﬂ

THER
|
]
I
J
1
]
]
]
]
]
]
]
1l
I
]
I
I\
[
|
i
I
]
]
]
Il
i
]
I
I
]
i
I
1
]
]
]
1
]
]
I
]
I
]
]
]
J
1
]
I
I
I
]
i
i

WAL T JREHER ST RF- ARG FESRHEL > & K H(FF F P [40])

71



L REEEFY

<+ 4 R iF 2

[

6000

6000

b— e P e o
'S 195 / mmm 198 4 of
19 = a| Z 2l
" 4l “ v "
] 1
ittt ete-pei ettt etttk ]
' s 1m s,
B g, B A, B
e e e e ]
I I
5 o3 5 gl
- “wT 1111111111111 A O —— {1;%
! 198 p _ 195 y !
|
i i L
i s e ———————- ]
| [ A ! I y )
o - — o
3 a, B g, B
|
IIIIIIIIIIIIIIIIIIII _llllllllllllllllllll
165 A m 1bs y
— & o~ o —
% ! =5
S s . N <
0009 0009

- KRGS TREL T H RFWM(%EF P [40])

o A

2} 3N,

A

L)

AL ARG HEERHRELHE

o~
N~
(P}
<
i~ | ™ ....M
nD FElm @ E®TQ = n &
> B o & |9 & <r o
S 2 (2 2 1T 82 % (T w
Z zZ Z : N Y Z
1 oW (Bow (O oW (BW L
= |n %) <2 L |l -
Tz s 2 sz 202 02" i
O " O ™ |O T = (@)
-
¥
o
[Te) © o N £4mr.l
X B a S X v
o o X X L Sl
— - — <o) © © e =
= X X X X X 5
£ S =) S S S R
= o o o o o] By
™ ™ N N — )
+ X X X X X w5
S =) ) < S L
w o o) =] (o] o Q N {
w | @ D 3 2 ® (8|2
- T T T I L T =
- e e s 4 Lol g
W
%
= W
2 |+ o - o~ — o |3 =
2100 o 0 O > | ® u.ﬂ
= |l o n n N n %) f A
H vl
o S i | 23 S e

(%% % B[40D

72



N
ol
e
hpant

\\\Xr

&
5% B

LokEis ~&®H A d ik 0 TR IMEELT S AR e Rl
T

FREYT P RNZERAEL A EE L S R EE > 452016

it
—
-—1:&

238 L TR ABHEELRRIGRE VT TREFIFY ) > P FANER
Frorp Ay ddla &L o £ 405 2016 -
SARERAEB AL WG IR AGEEPERRET Y B RH

P NTRWELFL O PFSNERAFL A EA TS RS 2

4. 3R L TR OAMBEAENT UBRAEI AAGE @Y TR 0 R
WERAF LR AL RISRHEL > S0 2017

5. hEi ~HEH ~ Awd oFiEg o TR AR R R R RBS)
FAREE2 VT REEAL O PIEIE R L TA S LRI R R o 0
2018 -

6. 2 H L TH4 R kA VR PELFY 0 P RFEAFTE
AR ARy R R gRE 0 244> 2018 -
7oA AT sREG TR AR VT REFIEY, 0P

FCIRE Ry ALy R P kL 0 £ 45 2019 0

87.CNS12514-1> M 4 Hhis fh i mf L dskit — % 10— & RF g | - 7 £

AR FIEE S AR R A 0 2014 -
9. CNS 12514-7 » lsz* Arfpgipera L dR2 -5 70 TR R, o ¢ F
AR RIEE S AR R A 0 2014 -

10. Eurocode 3 (2005b). “Design of steel structures, Part 1.2, General rules -
Structural fire design” Eurocode 3 DD ENV 1993-1-2 : 2005, British Standards
Institution, London.

11. “Behaviour of Steel Framed Structures under Fire Conditions,” Main Report,
DETR-PIT Project, School of Civil and Environmental Engineering, University of
Edinburgh, 2000.

12. O'Connor, M. A. and Martin, D. M., “Behaviour of a Multi-Storey Steel Framed

Building Subjected to Fire Attack,” Journal of Constructional Steel Research, Vol.

73



MRS VR LAY
46, 1998, pp.295.

13. O’Connor, M. A., Kirby, B. R., Martin, D. M. , *“ Behaviour of a multi-storey
composite steel framed building in fire,” Structural Engineering, Vol. 81, No. 30,
2003, pp. 27-36.

14. Wald, F., Simdes da Silva, L., Moore, D. B., Lennon, T., Chladna, M., Santiago,
A., Bene§, M., Borges, L., “Experimental Behaviour of a Steel Structure under
Natural Fire,” Fire Safety Journal, Vol. 41, Issue 7, pp. 509-522

15.Foster, S., Chladna, M., Hsieh, C., Burgess, I., Planck, R., “ Thermal and
structural behaviour of a full-scale composite building subject to a severe
compartment fire,” Fire Safety Journal, Vol. 42, Issue 3, 2007, pp. 183-199.

16. Gillie, M., Usmani, A. S., Rotter, J. M., “ A structural analysis of the Cardington
British steel corner test,” Journal of Constructional Steel Research, Vol. 58, Issue
4, 2002, pp. 427-442.

17. Bailey, C. G., White, D. S., Moore, D. B., “ The tensile membrane action of
unrestrained composite slabs simulated under fire conditions,” Engineering
Structures, Vol. 22, Issue 12, 2000, pp. 1583-1595.

18. Bailey, C. G. , “ Membrane action of slab/beam composite floor systems in fire,”
Engineering Structures, Vol. 26, Issue 12, 2004, pp. 1691-1703.

19. Full-Scale Structural and Nonstructural Building System Performance during
Earthquakes & Post-Earthquake Fire.http://nees.ucsd.edu/projects/2011-five-story/

20. Dong, Y. L., Zhu, E. C., Prasad, K., “ Thermal and structural response of
two-storey two-bay composite steel frames under furnace loading,” Fire Safety
Journal, Vol. 44, 2009, pp. 439-450.

21.Dong, Y. L. and Zhu, C. J., “ Limit load carrying capacity of two-way slabs with
two edges clamped and two edges simply supported in fire,” Journal of
Structural Engineering, Vol. 137, Issue 10, 2011, pp. 1182-1192.

22.Yang, Z. N., Dong, Y. L., Xu, W. J., “Fire tests on two-way concrete slabs in a
full-scale multi-storey steel-framed building,” Fire Safety Journal, VVol. 58, 2013,
pp. 38-48.

23. Wang, Y., Dong, Y. L., Li, B., Zhou, G. C., “A fire test on continuous reinforced
concrete slabs in a full-scale multi-story steel-framed building,” Fire Safety
Journal, Vol. 61, 2013, pp. 232-242.

24. Li, B., Dong, Y. L., Zhang, D. S., “Fire behaviour of continuous reinforced

concrete slabs in a full-scale multi-storey steel-framed building,” Fire Safety

74



N
ol
e
hpant

Journal, Vol. 71, 2015, pp. 226-237.

25. Lou, G. B., Wang, C. G., Jiang, J., Jiang, Y. Q., Wang, L. W., Li, G. Q., “Fire
tests on full-scale steel portal frames against progressive collapse,” Journal of
Constructional Steel Research, Vol. 145, 2018, pp.137-152.

26. Lou, G. B., Wang, C. G, Jiang, J., Jiang, Y. Q., Wang, L. W., Li, G. Q.,
“Experimental and numerical study on thermal-structural behavior of steel portal
frames in real fires,” Fire Safety Journal, VVol. 98, 2018, pp. 48-62.

27. Ali, F. A., O’Connor, D. J., “Calculation of axial forces generated in restrained
pinended steel columns subjected to high temperatures,” Journal of Applied Fire
Science, Vol. 6, 1997, pp. 383-394.

28.Ali, F. A, Shepherd, P., Randall, M., “ Effect of axial restraint on the fire

resistance of steel columns,” Journal of Constructional Steel Research, Vol. 46,

1998, pp. 305-306.
29.Rodrigues, J. P. C., Neves, I. C., Valente, J. C., “Experimental research on the

critical temperature of compressed steel elements with restrained thermal longation,”
Fire Safety Journal, Vol. 35, 2000, pp. 77-98.

30.Wang, Y. C., Davies, J. M., “An experimental study of non-sway loaded and
rotationally restrained steel column assemblies under fire conditions: Analysis of
test results and design calculations,” Journal of Constructional Steel Research, Vol.
59, 2003, pp. 291-313.

31.Wang, Y. C., Davies, J. M., “An experimental study of the fire performance of
nonsway loaded concrete-filled steel tubular column assemblies with extended
endplate connections,” Journal of Constructional Steel Research, Vol. 59, 2003, pp.
819-838.

32.Wang, Y. C., Davies, J. M., “ Fire tests of non-sway loaded and rotationally
restrained steel column assemblies,” Journal of Constructional Steel Research, Vol.
59, 2003, pp. 359-383.

33.Tan, K. H., Toh, W. S., Huang, Z. F., “ Structural responses of restrained steel
columns at elevated temperatures.part 1:Experiments,” Engineering Structures, Vol.
29, 2007, pp. 1641-1652.

34.Huang, Z. F., Tan, K. H., “ Structural response of restrained steel columns at
elevated temperatures.part2:simulation with focus on experimental secondary
effects,” EngineeringStructures, VVol. 29, 2007, pp. 2036-2047.

35. Dwaikat, M. M. S., Kodur, V. K. R., Quiel, S. E., Garlock, M. E. M.,

75



SRE D L ERRE S L A

“ Experimental behavior of steel beam-columns subjected to fire-induced thermal

gradients,” Journal of Constructional Steel Research, Vol. 67, 2011, pp. 30-38.
36.2/% > "HAMBBERIFRLEFTIFAL )  R2Fas5- P Fye
1 AEHTRAE L%~ 0 2004 o
37. % 14 > TSNAQD EHAM B B EHF AT, K2 F 25 - FH=
gLt am > 0 2007 -
38.CNS 1387 » iy p—= 45 X B—thii 2 fig | - ¢ FA KK FIRE - G0
e % 0 2015 -
39.CNS 1387 » iy p—= 45id ¥ B—thii 2 fig | > ¢ FA KK FIRE - G0
e % 0 2003 »
0.4 F 7 42+ 4 ‘*?ﬁié“%* THERIT IR T CAAEESHETFAAT L
NFCRRE AT A AT PR R 4R o £ 4> 20150

76



	封面108.12.24
	MINISTRY OF THE INTERIOR

	目次108.12.24
	表次108.12.24
	圖次108.12.24
	 6
	 9
	 9
	10
	11
	12
	12
	15
	16
	17
	18
	19
	19
	20
	20
	21
	21
	22
	22
	23
	24
	24
	25
	25
	26
	27
	27
	28
	29
	30
	32
	32
	33
	33
	34
	34
	35
	35
	36
	37
	38
	39
	39
	40
	40
	41
	42
	43
	44
	45
	46
	47
	49
	51
	52
	52
	54
	54
	54
	56
	58
	59
	60
	61

	摘要108.12.24
	報告書108.12.24-v1
	附錄一  審查會議紀錄


