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ABSTRACT

Keywords: full-scale steel experimental house, fire, steel-deck concrete floor, repair,
shear studs

Fire tests performed on single isolated structural members are the necessary first
step to support the structural fire resistance design. However, such tests do not reflect
the real behaviour of the elements in the whole structure under fire conditions.
Interactions between different structural elements in a whole structure can alter the
loading and support conditions of any structural element. This alteration can lead to
completely different structural behaviour from that based on the initial set of loading
and boundary conditions.

At present in Taiwan, the fire-resistance test for steel-deck concrete floor mainly
follows CNS 12514-1 and CNS 12514-5, which test a simply supported in fire to
obtain the fire-resistant time and strength. However, this kind of test method does not
consider the restraint forces in a real steel building on fire. Hence, through the fire test
of a steel experimental house, we can study the real structural behavior of steel-deck
concrete floor, and discuss the differences between the real fire test and the standard
fire test.

This year, we will discuss the fire damage behavior of shear studs and concrete
steel plates subjected to fire damage repair. The fire test results show that the real fire
experiment is still difficult to control and predict, so that the fire temperature of each
experiment is consistent, the combustion behavior of the fire field is affected by many
factors, and the temperature time curve of the four experiments is different from the
fire history. The deformation behavior of the fire damage in the floor is affected by
many factors, such as whether the beam has fireproof coating, the properties of the
steel, the treatment method of the new and old concrete contact surface, the length and
quantity of the shear studs, etc., which causes the vertical deformation curve of the
four experiments to be different. It needs to be further explored. The steel bearing
plate and the beam are connected by double shear studs, and the synthesis of the beam
is better. When cooled to room temperature, the strength is restored to a certain extent,
so the amount of rebound is more, and the first steel bearing The plate and the beam
are only connected by a single shear studs. After the fire damage, the synthesis of the
beam becomes worse, resulting in a limited increase in the displacement of the floor

plate.

X1l
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This project comes to the immediate and long-term strategies.

For immediate strategies:

The study evaluated the bearing capacity of shear studs subjected to fire.

For immediate strategies:

The study on fire resistance of self-compacting concrete steel deck slab.
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% 2.1 ¥ @ Cardington = & v T R %A & F#

No. Test Fire compartment Load
Size, (m) Area (m’) Fire Mechanical (%)

1 One beam heated by gas 8x3 24 Gas 30
2 One frame heated by gas 2N %25 i3 Ciaz 30
3 Corner compartment 9x6 54 40kg/m” of wood cribs 30
4 Corner compartment 10x7 T0 45kg/m* of wood cribs 30
5 Large compartment 21 = 18 342 40kg/m?* of wood eribs 30
6 Office  Demonstration 18x9 136 45kg/m® of wood cribs 30
7 Structural integrity 11 x7 77 40kg/m?* of wood cribs 56

(%% 3 B [49])
% 2.2 ¥ @ Cardington = = v % R % # Fl

No. Org. Floor Time (min) to max. atmosphere temp. Maximum temperature (°C) Measured deformations (mm)
Gas Steel Maximal Residual

1 BS* T 170 913 875 232 113

2 8BS 4 125 820 B0 445 265

3 BS 3 114 1000 903 269 160

4 BRE" 2 75 1020 950 325 425

5 BRE 3 70 — 691 557 481

6 BS 2 40 1150 1060 610 —

7 CVUT 4 35 P18 088 = (000 935

(iféﬁﬁﬂ)

2012 # % R4 M < BBy LB A (UCSD)fI* & 23k bz = o irds 2 [54]
EF S KT BRI FRELE RFY SRV P % o oW 212 97
FOFERASHEEE R PRI VRA AR RARE L VS AL T EG

B 212 @4 A $FH L HAR(UCSD) it FRHE(ST S P

27
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& S at b Al > 4oB) 213 A7 o Lou % 4 [60,61177 3 A4 H2E BB L LT
M ER A Ay 36mx]12m 2 12mx6m P LR VT
S B HOE > BV S T P 2 R IRBUE o A Az ) > F %
BHEET A GU T PR 1520 AP MR AN IR N 2 e E o 5
R VL VSRR E e R B R G o ROk R oW 2.14
2 [ 2.15 #57

W 213 3 At BHERRE(SYF P[ST7])
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(a) 0 min (b) 5 min

() 19 min () after test

B 214 FAEHERER VKR RL(5FF P [60])

(d) after test

B 215 FAHEFREF L KFHRE)(%7F P [61])
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’ CaPa \ Vi
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- K 24 R R F AR ELE SR SR S T A o

e,+€,+0.5b, +\/ h,2+0.25(1,—b, )’
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k

€€ 8 AumETEE 1 RFEA AR DEA
b b SE AT RS P FROER
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h 2s8esgantazsagd o
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net net,c+ net,r

h :ac(et_ea,t)

net,c
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A /d A w10
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CalPa P Vi
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B2 VAR ] £ 5 # (the area of inner surface) ; Cp L VAR L 'Op L

Likfeg s AQ s x§ e AlER R 59 R (C0) -
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W RE R NS AR TRy T AN o TR RS L kg A

FHFICERDERAST o
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RS EE Y

2
/%3
! f b
Al | J
% A
Depth] Temperature 0.[°C] after a fire
X duration in min. of
mm | 30" 60" 90' 120" 180" 240’
5 535 | 705 I
10 | 470 642 738
15 1415 581 681 754 herr AX Oc
20 | 350 525 627 697 Y. _. -
25 | 300 469 571 642 738 f — -
30 | 250 421 519 591 689 740
35 | 210 374 473 542 635 700 1
40 | 180 327 428 493 590 670
45 | 160 289 387 454 549 645
50 | 140 250 345 415 508 @ 550 .
55 | 125 200 294 369 469 | 520 1 — Heated lower side
60 | 110 | 175 271 342 | 430 495 of slab
80 |80 140 220 270 330 395
100 | 60 100 160 210 260 @ 305
1.1.3 ’1{;\3 428
B
Compression
b - .
< = > Jhe 0c(x) Jozoe " Varpe F
hcjl | b, x Jue "Vita — T
v : .
f ve; T Tl
h ew h, 0w Jus  Viigia 1T
| Y e, L, Y
< > A }( /},
b4 Sty M fia
Tension

T+ fay,el(blel )+ Fay.ow(hy€y)+ fay,ez(bzez)

VM, fi,a
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- F v‘)ﬁ%@«)@pﬁ

_ fay,Hl(b] )(el2 /2)+ fay,ew(hwew)(el+hw/2)+ fay,ez(bzez )(h_ez/z)
T+7/|v|, fi,a

:

T+*<NP; .,

#(he—hy)zh, - w
T+

:beff fc/ﬂ/M,fi,c

%(hc—hu)< h, -

u

h,=(h;—he )+10(n=2)+h,
n-1
T+—F— (hc_hcr )(beff ) fc"'gé(l()beff ) fcﬁi +( hu,nbeff ) fc,49n
M, fi,c
yF zh+hc—(hu/2)
M f.Rd* :T+(YF —Yr )
i %&4@1\? 4
zf“' Tension
) i Fay (05)/ 7 ytis T=
he T Ty ;Cw. ) | = |hy (82)/Ym.fia -
Y, F
by ° fay (01)/ Y™ fia

Compression
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