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Experimental Study on the Fire Proofing Characteristic of Fire
Resistance Panel that it attaches to PSC Airpit-Slab

ABSTRACT

In this Study, the performance of precast PSC slabs with fire resistance panel for fire resistance of the tunnel system was evaluated by
experimentally. The fire test was performed in fire resistance (electric) furnace according to RABT(Richtlinien fur die Ausstatung und
den Betrieb von straf3entunneln) time heating temperature curve. The test results showed that the measured temperatures at the t=0 mm
depth of PSC slab with precast fire resistance panel during a fire was maximum temperature 367 C, lower than 380°C (ITA 2004), when
damage occurs. Also, at the t=25 mm, the maximum temperature was 239 C , which was lower than the damage temperature of rebar,
250°C. From the results, the use of precast fire resistance panel (t=25 mm) improves fire resistance of PSC structures.

Keywords : Fire resistance panel, Time heating temperature curve, Transverse ventilation system, PSC Airpit-slab, Experimental Study
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(b) PSC Airpit Slab

Fig. 1. PSC precast airpit slab attached fireproof panel
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Table 1. Comparision of reinforcing methods for fireproof

Confined steam pressure Method Spalling Protection Method

T n

¢ wiremesh

* anmixture of organic fiber .
« steel plate reinforcement

* Need to Verification for strength |  Plain effect for scatter prevention
* Very Economic * Incongruence of specification
* Need to a lowering of for fireproof

Construction Efficiency * Neet to another supplementary

» Difficulty of Temperature Control Method
Fireproof Covering Covering Method for Spalling
Method Restraint

* Fireproof board
* Fireproof spray material
* Fireproof paint

* Permanent form for Spalling
Restraint

* Fireproof mortar

* Superiority of fire resistnace
* Need to additional process

* scalling, spalling

* Superiority of fire resistnace
* Need to verifiaction of material
choice and product method

2 W= F JciPark et al., 2006).
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334%), 9] AAES] Aok TA1E Hslr|Eel A= KSF 2257-1
AgTzAe] WEIE e debd ARe ashes s
I ek

T 538 /3L 649C
3.3.2 ITA(2004) 19t

SAEIES|(ITA)oA 271 Guidelines for Structural Fire
Resistance for Road Tunnels(2004)]] Ede] Wjspdsol A3t

Aagks AABkL Atk

* Fire Time Duration

Type | Number Vehicles Involved Air Ducts

Cars/ 1~2 ISO 834 60 min.

Vans >3 ISO 834 60 min.
Trucks/ 1~2 ISO 834 | 120 min.
Tanker >3 [SO 834 | 120 min.

* Critical Temperature in Tunnel Structure for fire resistance

Max. 380C
Max. 200~250C
Segement Steel Liner 550C
Max. 800C

Concrete (wall, roof, cast in place concrete)

Precast Concrete

Stainless Steel Structure, Hanger Rod
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Fig. 3. Material for a fireproof board
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Table 2. Incombustibility test results of fireproof panel
Results o
Test Item Criterion Test method
1 2 3
Reduction rate of mass 252 254 26.0 under 30
Incombustible - Notification of MLTM No.2006-476
test Temp. gap between maximum 14 12 1.9 under 20 (KS F ISO 1182:20046)
state and final stable state (‘C)
Test of . . . . Notification of MLTM No.2006-476
gas harmfulness action stay time (min:s) 15:00 14:53 - over 9min. (KS F 2271:2006)
KICM Test report (2007.08.24)
AEATHoNA =88 AJF(KS F ISO 1182:22004)004] Ujsla= 4.2 LiSpAlSERH
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Fig. 4. Results of computational fluid dynamics analysis

4.2.1 AI°‘|X‘" I-" Xt % Alo-IHH:H

B 9 Aelaiee] Ujshdes S Slel e sl
o) 33kl wapE PSC Sejue] Wshdss ks Sie

WshA S AATelIn 71249 wshlde] R dsold v
A 59) A= thHE=S)S] =23(Kim et al, 2012)9]) Has]
Ak

s ge A%k AR PSC7F e SHE
= spiol] sleldo] FEolglet AldAle] whia 1,400
mmx1,000mm=250mmo] 1, H10Z83} HI3 o] A3 3|
vl s ojlth B3k SRl 140mm HHo. 2 PS7eIAo] 67
] =jo] ek Wish Aldel] AR AJRAle] e
PS7dide] wiA)i= Fig. 59l “3As] Uebiict: ATl AM8-2

woly] X

—y ST

B,

— e—e
TC-3,
TC-6
© Al
IS \:‘i TC-2,
2| ¢ - TC7 TC-5
S| gl |e 3
=1
¢ 3t TC-1,
o TC-4
.
— ! e @
%0 | e
TC-7 2
L 650 | 250 | 100@4=400 |
T T T 1
1,400

(a) Cross section of test speciment and setting places of measuring
gage

| 1,000

6@140=840

e] @] [e] [e] (o] [e]

(b) PS strand arrangement

Fig. 5. Detailed plan of test specimen

Vol.33 No.2 March 2013 469



PSC FrgeljHo] Fabd wehld el WelsAdel uet ddd+

Table 3. Concrete mix proportion of Test Specimen FIgES] HATIEE 45MPao|H, FAF X 25mm, £
target strength 48.0MPa Z= 150mmzE 8] Table 33 £tk

w/C 30.8% UWiShAIES Fig. 63} o] 21d7]sd7- el Bfge] A3

S/A 41.0% & TR E ARSSIsloH, M Hdshlele 2ks aLes)

unit weight of watet 175kg o 1H =% sANES S35t AIEARE 71EE %ol Fig.

aggregate maximum size 25mm 73} o] A3 &, JIdE Aol AJdH Alo)E TSkt

shump 150mm oF 1400T 7] ARo] 7Psh AR eke) S A3

air content 3.5¢1.5 th SridasE AIEA1Y) Ato]=2] 1,400mmx1,000mme] 2|

AzpE o, Al 7kEdHA2 1,100mm*700mm o]tk

N
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E9] HEFH(=0mm)dl| 47§, 2|3 Wshelds} Eaz|Ee] H=
o 2R 25mm 9JA|(E25mm)ol] 3707 A H A Exdrhe]
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4.2.3 SIx{o[S=M
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(b) Heat shield for fireproof RABT=A1E 554 1200C of] =88 = x|&Azke A
Fig. 6. High heating device for fireproof test (KICT) 0 2 30~60:2°(RABT-ZTV7} 30+, RABT-EBA7} 60-2)

Fig. 7. Test specimen on a heating device Fig. 8. Measure the changes in fireproof test
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(a) Before Heating Test

(b) After Heating Test

Fig. 11. Surface variation of before and after fireproof test

Table 4. Ctritical Fire Temperature of Concrete and Rebar in ITA
(2004)

Concrete (C) Steel Rebar (C)

Critical Temp. 380 250
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a) Later 5 min. b) Later 15 min.
c) Later 60 min. d) Later 90 min.

(e) Later 150 min.

Fig. 12. Variation of heating area according to time step
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