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Collapse Behavior of PEB Building Through Fire Test
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Abstract - This study shows the result of fire test on quarter scaled model to evaluate the behavior during the fire. Unprotected
the members of PEB(pre-engineered building) was exposed to fire until it is collapsed totally. The PEB members of system was
made of material SM355 and SS275 for flange and web, respectively. The system is composed of one bay with 7.6 m span, 1.55 m
bay. The dead load using sandbags was applied at the roof by assuming the stress level of 30 % of yield strength. The fire load
using wood and opening size of system was decided in accordance with EN1991-1-2. The system was finally failed by lateral-
torsional buckling of beam. The surface temperature of critical location was 533.5°C.
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Fig. 1. Reduction factors of yield strength (2 % strain)
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Fig. 2. Reduction factors of yield strength (0.2 % offset)
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Fig. 3. Reduction factors of yield strength (1 % strain)
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Fig. 4. Reduction factors of bolt (Grade 10.9)
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Fig. 5. Configuration and size of test system
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Member

Member size

End plate
thickness
(mm)

Bolt
size

(a) Base plate

H-100%50%6%8

12

M16

(b) Connection 1

H-250%50%6%8

12

(c) Connection 2

H-150%x50%6x8

12

(d) Connection 3

H-250%50%6%8

12

M12

(e) Purlin

C-60x30x1.6

(f) Roof brace

5

(g) Wall brace

#16

(h) Wale

Box-100x50%2.3

(j) Tie

L-50x50%4

Flange: SM355, Web: SS275, Bolt: Grade 10.9
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Fig. 6. Detail of connection ((a)-(d))
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Fig. 8. Wooden cribs used for the fire load
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18], t: Time(h)

O: Opening factor (= 0.03291 m"?)

b: [ (pcd) (=915.5 J/m’s"*K)

p: Density of boundary of enclosure
(ALC E29] YU%: p =650 kg/m’)

c: Specific heat of boundary of enclosure
(ALC EE9 1]Q: ¢ = 1172.3 J/kgK)

A: Thermal conductivity of boundary of enclosure
(SAEE 7H4: 1= 1.1 W/mK)
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Table 2. The ratio of moment for each point

B C D E

Mp (kKN-m)" 19.9 3.9 9.5 9.2

M, (kN-m)” 4430 | 1921 | 4430 | 30.75
MpIM, 0.45 0.18 0.21 0.30

"Mp: Moment by vertical load (sand + self weight)
*"M,,: Nominal moment
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(b) Location of thermocouple (T1-T10)

Fig. 14. Detail of thermocouple location
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Table 3. Expected collapse start temperature of the member

through the literature
Location B C D E
Collapse temp.
(Test) °C 2377 500.6 533.5 -
Mp/M, 0.45 0.18 0.21 0.30
Expected
collapse temp. 552.0 739.4 706.4 603.7
(Eurocode) °C
Expected
collapse temp. 614.8 746.9 728.5 679.3
(AISC) °C
Expected
collapse temp. 559.8 738.9 704.7 650.2
(ASCE) °C
Expected
collapse temp. 547.8 667.8 653.5 615.3
(A1J, SS400) °C
Expected
collapse temp. 497.8 617.8 603.5 565.3
(AIJ, SM490) °C
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EAoj| A 1214 0.2 32519 0 5, EX 9] Eurocode, AISC,
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Al B2 = AESHA] ot oy CH I DA Atolo] 9]
AJ5to] B3 Al 2= 2F 500°C Ao itk ol = &
9t} M= XA Q1 DA 4 2] Eurocode, AISC, ASCE,
YEAAAKE o83t SN2 E= 22 706.4°C,
728.5°C, 704.7°C, 653.5°C, 603.5°CE LEFTE A3 A
BHA R T = oF 533.5°CE D)4 Eurocode, AISC,
ALJ(SS275), AIC(SM355), ASCEO|| A Z}Z}F @ 2}-8-24.5 %,
26.8 %, 24.3 %, 18.4 %, 11.6 %= LFERT]

2 Ao AR KO 7E-2SS2752F SM3559] 8 2.
& o]|FojF o} YEAA R R oA AAIRE SM49073A 9]
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