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A Development of Fireproof Concrete Lining
— Examination of Cement Material and \erification by Fire Test on Full-scale —
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Shima Hidenobu Yoshihiro Tanaka

Abstract

High strength concrete is applied for concrete lining in urban tunnels, since the construction depth and
demands of cost reduction increases. Although the insulation layer has been attached at the surface of
concrete lining, problem exists in its high cost. Fire resistance capacity should be improved in high strength
concrete without rising cost, since risk of explosion of the concrete is high. Polypropylene fiber contained
concrete is effective to prevent explosion due to vapor pressure at the fire history. And unique cement without
portrandite generation is also effective to prevent strength reduction at high temperature more than 350 C
degree. The study demonstrated that above concept is applicable and effective in tunnel lining by actual sized
fire test.
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Table 1 R/ — A
Examination case
BT — = A b B Rk S

No. TS

3 OPC O -
1-2 OPC O @)
4-5 CH1 O -
6.7 CH2 O -

OPC : RN KT FEAL B
CH1:CHZ7V—=av 27 J—F

(OPC : SF: BFS: LSP=4:2:4:0)
CH2:CHZV—= 27 U—Fh

(OPC : SF: BFS : LSP=4:2:0: 4)
SF: v UHhTa—A
BFS : & 2 7 7K
LSP : AR AR R

Table 2 27 Y — hOEA
Mix design conditions

VELN [ 2 E=N H7AN Tt AN o A, LWl =N 3
Stk | RBR K RBALSE (HEE%) PP SE g i 7kféﬁ—( 7&;7:; ﬁm;*ﬁ AN & (kg/m?®)
No. Eep=! vol% vol% % v
il5 |OPC| SF | BFS | LSP | (vol%) | (vol%) | (%) (%) %) %) W | P s | 61
1 N+ 025 | 0.75
ppese | 100 | O 0 0 6.0 35.0 35.0 65.0 | 170 | 486 | 925 | 609
2 035 | 0.65
3 N+PP | 100 | 0O 0 0 0.3 0 150 | 500 | 930 | 776
4 0.3 0 30.0
CH1+PP | 40 | 20 | 40 | © 150 | 500 | 903 | 753
5 0.6 0 45 30.0 54.7
6 0.3 0
CH2+PP | 40 | 20 | 0 | 40 0 50.0 150 | 500 | 896 | 747
7 0.6

OPC: @AWV KT KA N SF: U W7 2—2A BFS:
S AIEA (FEeD)
SF : ##kHE (¢ 0.6mm, L=30mm)

W: /K P: ¥k (OPC+SF+BFS+LSP)
PP: AU 7oL M (¢=2.2dtex, L=10mm)

I A T TR
G: HBM (Fh)

LSP : 1K AR
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Heating curve
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Compression strength test result
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No. B B B RO 5
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Compression strength test result
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Compression strength remaining ratio
comparison result
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X-ray diffraction test result
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Image of specimen
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Heating curve (RABT curve)

Table 5 fifk =7V — DRSS

Mix design conditions of fireproof concrete

Sema ik | BBk RAE (EE%) pp | s mﬁm ﬁ;; %iﬁ AT B (kg/m®)
No. EiRe vol% % =
% |OPC| SF | BFS | LSP | (vol%) | (%) %) (%) (%) W B S Gl
1 PP 100 | 0 0 0 0.3 30.0 160 | 533 | 908 | 751
45 30.0 54.7
2 CH+PP | 30 | 20 | 30 | 20 0.3 30.0 150 | 500 | 892 | 738

OPC : i@
W: Kk P: ¥k (OPC+SF+BFS+LSP)
PP: AU 7oL i (¢=2.2dtex, L=10mm)

RV ET o FEAS N SF: VAT 2—25 BFS
S A (FEm)

CEE AT IR LSP 1 IR A R
G: HEM ()
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Fire test outline
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Temperature history
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Relation between measurement position
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Explosion depth measurement result
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