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Experimental Study on Damage and

Rehabilitation  of
Continuous Member After Fire
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Reduction, Tongji University, Shanghai 200092, China; 2. Fire
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Abstract: To study the mechanical performance of reinforced
concrete continuous bending members after fire, a series of
tests were carried out on 5 reinforced concrete (RC)
continuous slabs and 7 RC continuous beams, which included
fire test on continuous members with the calefaction way of
ISO 834 and static test at ambient temperature on the fire
damaged members and strengthened after fired members. The
results demonstrate that high temperature has an obvious
effect on mechanical properties of continuous bending
members and along with an aggravated fire level, the
mechanical properties show a decreasing trend. Based on the
experimental data, the initial bending rigidity has the greatest
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reduction, the serviceability bearing capacity drops more than
ultimate bearing capacity and the fire damage of continuous
slabs is severe than that of continuous beams. Damaged
concrete replacement and reinforcement with carbon fibre
reinforced plastics (CFRP)sheet can offset the loss of bearing
capacity and even make it better than unfired state but has

little effect on increasing the initial rigidity.
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MR E=2. 94X10* MPa; HH 32 14085 R 612

B
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Fig.1 Layout and dimension of slabs exposed to fire{ unit:mm)
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Fig.2 Layout and dimension of beams exposed to fire(unit: mm)
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Tab 1 Test program
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SIC 30 £ L1 60 %

82 50 b L2C 60 £
w3 70 | # LxC 60 £
4 100 Fn L4 75 %
L5C 75 £

L6C 75 2
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Fig.4 Spalling on the bottom of slab
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Fig.5 Temperature curves at different depths of L1
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Tab.2 Details of CFRP sheet strengthened
test specimens
SRR BWZHIX
B KB R e o B/ B/ 4o
B . FBCEE BH i B HBE
< 150 2
S1IC 1 1075 150 4 150 1 2375 100 9 100
L2C 1 2200 150 1
L3C 1 1800 100 2 200 2 2200 150 1
L5C 1 1800 150 2 200
L6C 2 2200 150 1

T B PR 2L X E6 o (BT A A B [, 3 SO A .
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R AT TR—r BCRHEA T2 4 6 B (i
SO, B G AL BB B, BRI B
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Fig.6 Test set-up of the tested beams(unit:mm)
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Fig.7 The load—deflection curves of midspan
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Fig. 8 Comparison of ultimate bearing capacity and

serviceability bearing capacity between slabs
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Tab.3 The initial bending rigidity ratio of slab

specimens
S1C
B S0 S2 S3 S4
FmMEE  mEE
WAL 0.10 0.15  0.17 0.14 0.10

BH—

AR RS W BE 32 B R A i L
RFNREE T TR R e, SRR RN BFR
FH, BIRE R TR R MR IR K THiE
R R R, T EL R R B A2 KRR R o T
KU I, 32 KRR R DTS NI A B R B
KFPLL RIS HIPEIR.

Nk 3 s, &4t Z B B + & F1 CFRP i
1 J5 » S1C Jim (51 28 A0 26 W B EE AR n 1 575 BT 4R 1

A IS F 5 IR RIBE. 3X — AR AT LA 250 LA
TIREAE E %, B 2B E, ORI E
U 10~20 mm, {RATCIE B4 B Z W0 =
K, CFRP #i{L B S Brhram B , o Fial 4 Wi B Y
DMK /N 1830 S
5.1.3 REELNAF

FERR I BB TR A A R R Z T BT LATA A So—S4
WA A B3 . th I 9 ] L, ZE AR B N
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o7 AR RS R, BT v 32 1 X YR B 7 AR R] A R A 3
T2 A F IR SRR T %, AR A
WITE IR 5 B S 40, TREE £ W N AR (B A AR SR |
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Fig.9 Load—strain curves of concrete on bottom near

the middle support
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Fig.10 Load—strain curves of steel and CFRP at the
bottom of mid-span
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Fig.12 TUltimate bearing capacity of beams
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Fig.13 Serviceability bearing capacity of beams
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Tab.4 The initial bending rigidity ratio of

beam specimens
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