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Study on the Influence of Moderate Fire on the Structure of Subway Stations
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Abstract: To investigate the impact of moderate fires on the structure of subway station sections, a combined method of shrinkage
tests and three — dimensional unsteady finite element simulation was used to conduct 1:4 scale shrinkage fire tests on subway
station structures to explore the change response of reinforced concrete structure. The experimental results were compared and
analyzed with the simulation results, and the main conclusion was that the temperature changes at the top plate, right wall, and
bottom plate monitored by the experiment showed similar trends, while at the same monitoring depth, the temperature changes of
the column were significantly higher than those of the plate and right wall; The strain caused by thermal load is a key factor
causing the total strain of steel bars. The comparison between the experimental results and the simulation results indicates that
there is a significant deviation in the temperature prediction of certain positions (such as the center of the right column) in the
numerical simulation. Therefore, the three — dimensional non — stationary finite element model needs to be improved and perfected
in application to make more accurate predictions.
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Fig. 1 The experimental structure and dimensions used in the study
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Fig. 2 Layout diagram of monitoring equipment
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Fig. 3 Diagram of mechanical load layout
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Fig. 4 Change of air temperature in the test structure

&4

3 NSRS

P AN 13145 20 s BRI — UOBE . B,
KM ATHT 30 min | f & R IC 5% 90 20888 .

FEKCIGR IR T 30 min,  §E T T00HR P 2 1 14 T
JE, AT, BT 72990 C, RS2
PP 2 TR S A BENTRRAE (LIRS (a)) o MBEES

100

2 mm —-—-30mm —-=- 30 mm
—-=- 30 mm - ?(8)6mm -——= ?gﬁmm
l -—-——-68wmm A~ o T mm | - mm
L) — 106 mm 80 80
o 60 o 60 o 60 -
e 2 .= -
b - = e
= a0 = a0t e =l e
- /‘/ -/ -
20 20 e - 20 A T
/’/‘ \__/’/’ / »./'_d/
e T meemen==T] 7 N o=l peomone- ,
0 0 5 10 15 20 25 30 0 5 10 15 20 25 30
I} ] /min I} ] /min s} 8] /min
(a) TtR, HET (b) TtR, HEETT (¢) TR, A8
moor —— gsmm oor 0 mm wor 80 mm
—-=- 35 mm
L === 70 mm |
80 = 105 mm 80 80
------ 140 mm
o 60 o 60 © 60
40 T 40 . T 40 F
20t 20 T 20t
L. . ———-‘_,"——.—; = "./’ N N | y ENCNRPY T IPL ol 1 1 1 |
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
[ [6] /min 5[] /min 5[] /min
(d) A& (e) JEHR, HEET () HiE, Hd
ES5 AEENCENBETHER

Fig. 5 Temperature changes at different monitoring locations
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Fig. 6 Changes in the total strain of steel bars
at different monitoring locations
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Fig. 7 Three — dimensional finite element model of the test structure
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Fig. 8 Comparison of temperature changes at different monitoring locations under simulation and test conditions
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