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Figure 1 Experimental furnace and cooling box
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Figure 2 Surface changes of the specimens at different temperature
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Figure 3 Mass loss rate of specimens in different curing

age and temperature
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Figure 4 Compressive strength of natural cooling and water cooling
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Figure 5 Compressive strength of specimens after natural cooling, Halon 1211 and HFC-277ea treatment
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Figure 6 Compressive strength of specimens after natural cooling and carbon dioxide treatment
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Figure 7 Splitting tensile strength of specimens

with different temperatures and treatment methods
3 it

(1) B2 32 $A0 B 0 T v, T R 1 3% T 26 )
ST KA IRA A ORHF O KO K iR R
S0k R W &2 HLAZ 55,800 °C I AT & £ B P i
B TR BE P 58 Ok 2 Bl IR BE 0 T i g, IR
FEIAAZE 400 CHE,7 d Al 14 d #3390 938 Bebe 2k R

FERT 28 d i I Be k%

(2) fe i 32 FAU 1 3K B o B 25 A2 WK Ak 31 5
M, SRS TR e 45 AN . e 1211 AE 3
PRIE K KGR 22 56 32 /R E 400 °C F 600 °C Y AN [R] %
TR BE e b ik B = A B R s, 5 A R
FIA A L, LT 5 B B AR

(3) i B Z G B R 400 C BFL K B 1211
F-L S BE 25 F — 25 3 BOR BE 1 B R 08 B (1 BEAIC,
X — I G A AR B T R AR B

(4) AN TR K G0t o 1 TR 6 4 Bt 5 B8 %) 2 T
ANF), BRI T KKK HROR, Horp, 84k
T ¥4 20 4 30X VR BB - 1 7 R R B R A 11 5
Al Z AT

SR

BRaEE, B0, BT R, &SRS -0 2~ b
RIEAFFE[T]. IR#EL, 2015(1); 13-17.
CHEN Z P, WANG H H, CHEN Y L. Test study on me-

(1]

chanical properties of concrete after a fire high tempera-
ture[ J]. Concrete, 2015(1): 13-17.

R AP0, RS, IR R B bR &
ML ST ()], HBER S A, 2021,
40(9) . 1317-1321.

HUA W P, LI K F, XIE X J. Experimental study on
compressive strength and meso-damage of concrete under
high temperature [ J ]. Fire Science and Technology,
2021, 40(9) . 1317-1321.

BB, rLIE, ToE, % mREAEERT S
AR [ ], AN R 22 i (L7l , 2021,
42(3). 87-92.

LIANG S F, FANG S Z, WEI G H, et al. Experiments
on mechanical properties of siliceous sandstone after high
temperature[ J]. Journal of Zhengzhou University ( Engi-
neering Science) , 2021, 42(3) . 87-92.

ek, AN, RREMRRSEE R[],
TREE L, 2000(2) ; 44-45, 53.

XU Y, XU Z S. Experiment investigation of strength of

concrete after high temperature[ J]. Concrete, 2000(2) :



116 IR PN s 3 - S QRIS )

2024 4

44-45, 53.

[5] TifEde, BfEbk, HmHF, 2. AR S E T xR iR

JE iR vk R A BT[], P E T KR A R
2009, 38(1): 25-29.
JIAFP, LYU H L, CULY L, et al. Research on de-
graded behaviors of research into the degraded properties
of concrete specimens heated to different temperatures and
then subject to various cooling methods [ J]. Journal of
China University of Mining & Technology, 2009, 38(1) .
25-29.

[6] ARIOZ O. Effects of elevated temperatures on properties
of concrete[ J]. Fire Safety Journal, 2007, 42(8) ; 516—
522.

[7] MUBARAK Y, ALBTOOSH S, AL-HAMAMREH Z.
Effects of the exposure to fire and fire extinguishing agents
on the behavior of building materials [ J ]. International
Journal of Emerging Trends in Engineering Research,
2020,8(7) . 3433-3441.

(8] #mide, dh, Mk H, 5. L HIN b K JGH Bt M
O[], HBIRE 5 HOR, 2014, 33(12); 1426~
1428, 1439.

CAO LY, ZHANG P, ZHANG Y F, et al. A study on
the pyrolysis regularity of HFC-227ea[ J]. Fire Science
and Technology, 2014, 33(12) . 1426-1428, 1439.

(9] fMiZnl, Brig, M, & LENKS KAENLRE

AR IR A IE ()] MBER R S HOR, 2011, 17
(4): 363-367.
FU X C, CHEN T, ZHOU B, et al. Generation of hydro-
gen fluoride during fire suppression using 2-H-heptaflu-
oropropane[ J]. Journal of Combustion Science and Tech-
nology, 2011, 17(4) . 363-367.

[10] FEIZ 5 MB R I R SRy, o I AR fb 4 B2

Gyl HRERRER KR . GB 175—2007[S]. db5t:
el s of i3 AL, 2008.
General Administration of Quality Supervision, Inspection
and Quarantine of the People’s Republic of China, Stand-
ardization Administration of the People’s Republic of Chi-
na. Common portland cement: GB 175—2007[ S]. Bei-
jing; Standards Press of China, 2008.

(1] EERGGEEEHMER, HEFEAEZER S &
VIR AT B A7 GB/T 14685—2022[ S]. Jbxt: i
PRAUE AL, 2022.
State Administration for Market Regulation, Standardiza-
tion Administration of the People’s Republic of China.
Pebble and crushed stone for construction; GB/T
14685—2022 [ S ].
China, 2022.

[12] EZMZEEEHER, BRAELEERR S R

Beijing: Standards Press of

. GB/T 14684—2022[ S]. L&, HEARMEH ARAL, 2022,
State Administration for Market Regulation, Standardiza-
tion Administration of the People’s Republic of China.
Sand for construction: GB/T 14684—2022[ S]. Beijing:
Standards Press of China, 2022.

[13] e N RILFNE A 55 FR & d il a5 LB &

FCB MR JGT 55—2011[S]. Jbat: v EEH Tk
H R AL, 2011.
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China. Specification for mix propor-
tion design of ordinary concrete: JGJ 55—2011[S]. Bei-
jing: China Architecture & Building Press, 2011.

[14] DWAIKAT M B, KODUR V K R. Hydrothermal model for
predicting fire-induced spalling in concrete structural sys-
tems[ J]. Fire Safety Journal, 2009, 44(3) . 425-434.

[15] YAO W J, PANG J Y, LIU Y S. Performance degrada-
tion and microscopic analysis of lightweight aggregate con-
crete after exposure to high temperature[ J]. Materials,
2020, 13(7): 1566.

[16] 242, Wit BrleBk. B8 000R B L iR vk pe i e AT

FELI]. WNTEFARERETE, 2008, 34(4) : 184-188,
LI C L, CHEN B, CHEN L Z. Experimental study on
mechanical properties of early-aged concrete after expo-
sure to high temperatures[ J]. Sichuan Building Science,
2008, 34(4) . 184-188.

[17] #fE. &G ARV A5 8 TR Bk LR 5 v se ik 4a oF
FE[D]. HT . TR, 2018.

YANG Q. Experimental study on compressive behavior of
ordinary concrete with cooling naturally after high temper-
ature[ D]. Nanning: Guangxi University, 2018.

[18] WANG G M, ZHANG C, ZHANG B, et al. Study on the
high-temperature behavior and rehydration characteristics
of hardened cement paste[ J]. Fire and Materials, 2015,
39(8): 741-750.

[19] ZHANG JR, LV T, ZHU Y, et al. Damage mechanism
of engineered cementitious composites after exposed to el-
evated temperatures; experimental and molecular dynam-
ics study [ J].
129. 104507.

[20] ZHAO Y, DING D, BIJ, et al. Experimental study on

Cement and Concrete Composites, 2022,

mechanical properties of precast cracked concrete under
different cooling methods[ J]. Construction and Building
Materials, 2021, 301 124141.

[21] KE W, WANG K, ZHOU B, et al. The cooling perform-
ance of halogenated alkane fire extinguishing agent and its
quantitative prediction model [ J]. Thermal Science and
Engineering Progress, 2021, 26: 101093.

(T4 124 50)



