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Abstract: To study the mechanical properties of Coral Seawater Sea Sand Concrete (CSSC) after ex-
posure to high temperatures, axial compression and static compression elastic modulus tests were con-
ducted on 30 CSSC specimens at room and high temperatures. The axial compression failure patterns
and apparent changes of the specimens after exposure to high temperatures were observed , and param-

eters such as the complete stress-strain behavior under axial compression, elastic modulus, and
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weight loss rate were obtained. In conjunction with an in-depth analysis of the mechanisms of micro-

structural changes in CSSC after exposure to high temperatures, the study explored the influence of

fire temperature on CSSC's mechanical properties and revealed the degradation mechanism of these

properties after high-temperature exposure. The results demonstrated a progressive decline in the me-

chanical properties of CSSC as the fire temperature increased. At 200 ‘C, compared to specimens at

room temperature, the axial compressive strength and elastic modulus of CSSC decreased by 26.52%

and 6.19%, respectively, indicating good mechanical properties. At 400 ‘C, the elastic modulus of

CSSC decreased rapidly, with a loss of 65.48%, but its axial compressive strength increased by 6.4 %

compared to specimens at 200 ‘C. At 600 °C, the axial compressive strength of CSSC exhibited a rapid

decline, with a strength loss rate of 66.74% . The CSSC was severely damaged at 800 °C, making it

impossible to measure its effective elastic modulus.

Keywords: coral seawater sea sand concrete; high temperature; microstructure; mechanical properties;

strength degradation mechanism
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Table 1 Physical properties of coral aggregates

L/ ¥/ oK HERU R/ KA/
m

L %/% %/% (kg-mﬂ‘) (kg' —3)
B 12.79 0.67 879.90 1 667.00

x2 RELESEH

Table 2 Concrete mix ratio

B {7 :kg/m?

SRR KR IIE B vk
b N

s o om0 KR

LC30 0.40 655.75 760.08 535.00 214.00 75.08 1.40

1.2 it

L% IR (R (2424 25 °C) 200,400,600 °C
1800 “C) M AL B R, AT I/ T 5433t 304
RF S $150 mm X 300 mm § R AR, 45 41 6 4>
WAF, 3 F oo b R R8s, 34 T H#r 2 R
PERE IR . R N IR 28 dJE AT e TR .

1.3 i EFmELHE

1.3.1 HiERXE

W % B0 58 B 0 3K A A AL S S SX2—10—24
B e T CIn &l 1Ca) 7 ), B 10 °C/min i 7 ik
R N = IR E H bR iR E (200,400,600 Al
800 °C), IFfE ik 1 h, 4R J& SC A1 @il b, ik A 4R
W R E . B kD T B = S TR 5
- FRMR AR TE G BRI 3R AL T 1SO834
T 0 AR R SR T UL 2k 5 A o T I o 2 dn &
1(b) "R o

—— [SOR34
30 60 S0 120 150
+/ min

(b) THE 2%

(a) FHiRLP
K1 Fhilce & 5 Th iR 4

Fig. 1 Heating device and heating curves
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Fig.5 Damage patterns of specimens under axial compression
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Fig. 6 Axial compressive stress-strain curves
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Table 3 Feature point parameters
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er/107° 588 322 5.88 7.3 8.74

E;/GPa 15.19 14.25 495 2.24 —
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atures
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(d) 600 °C

(e) 800 °C -1

A00°CHT T Btk 2, 3 J2 R T SR A o P VR 36 - P
LB R A AR L R U . 7E T=200 “CH , IR %E £
T KAk 7= 1 43 il A/ TR B = P I ROK AR R
et AT IR EE 1 LB R A LB /N . fE T=400 C
B, 7K U8 56 1R 5 8 ) A ik R — 0™ AR I AR T 2
FIP R 7, A8 1 kL 5 K U 3 A = A B T 2 Ak b
R . 78 T=600 “CH , L 45 # HL Ak ™ & ,
TR BE A BOUM R, CSSC P A5 8 [ {IK 84.89 % , Jk
PN o /1

2.5 HIBFCSSCHFMEES L HIE

&1 9 >y T B e TS CSSC Oy SO IR 55 18], Tk
T CSSC 7K e B 1A 55 14 35 Ry 30, FLIBR SR B/IN  AF
TETB A /NL SIS, 78 T=200 ‘CHI400 “CH}, 7K
Ve R BOR R IR P . XOEH T AR
YERITR IR BE - N ER A B il K 5k 27 25 5 K At 2%
K IKZESTEREE T N ERAS T i i, £ i K e KAk 2
JNE P 4k 2 AT [R) A v LB R 1 s TR e Y
TR B 78 FE R4 A A 7K U0 2 AR T SRy B0 3k il
FREK A 23 Bl G 52 U BE I B 8 T AP 22 61 7

K9 A2 JGRE T CSSC ROIE Bt
Fig. 9 Microscopic morphology of CSSC at different fire temperatures

TE T=200 “CHF, 7K 4k 7 9y Jld 7K 53 fidk , S 30 2 ek
55K e FE AR B T Ak s LR T RS 25 0 0 55,
FL9(b) 7R o 24 T=400 ‘CHF, 3 5 & kL 5 7K e 5
M T A KON — B0 A AR T 22 M R T, RS
KU FE A 0] 7 A B T A A TRG 45 e Ok A
9(c) 7 o

2 T=600 ‘CHI1 800 CH}, CH Fl C-S-H #E i 9
Z R KR AR AR T R RS 5L,
KU FE AR AL E5 4 EH AR . Ak, 800 CAE F S it
BB R T M SIS X R T
TR R S 30 1 bk P S A 5 A 1 Ak B AR []
TG A O I DL K B B2 4% AE 700 °C i) 43 i T S 3L

549



B 9 (D) iR o

P10 g I R R IR S CSSC 2L il i I X Y 13k
WIE SR . B3 B R S KSR Z AL G5 R b L, Ik
SR AZ A B B A P S 5 R e kA e [ TR
BLAR G AR 254, 40 1 10Ca) B ; Bl 25 2 IR /Y
PR, K U8 FE AR 2 K 4, IR R K8
AR IE] 7 A 7 T S s (B T A X WL AR A bR
LR AR BEREIR , & 10(b) Ir 7w 5 24 T=600 “CH}, 7K
e L AR TF 1R o3 i, SE AR S5 MM 1, 24 8L S5 AL B AH B

B, e 2 BOK U8 A IR 2L BB G 5 IR &5 R Ok
S0, W E 10(e) FiR

“IEE IR R R T T KU IR R A BUE
AN TR EE A FLBR R (H kL5 K U 3 4k ) B 1 2
B M U i AT O A SR AR K R B, T=400 °C
it , CSSC SRR 4 2k 65.48 %, /K Ifé FL AR #3175
P8 Jor R e ATL B i R 285 A 2R Ak, TR O - T e T R
JE I E R R, T=600 “CHF, CSSC fh.t 47 s 58 ) 4
% 66.74% .

=i

|

N

(a)25°C

(b) 400°C

(c) 600 °C

10 A2 JOREET CSSC FTh i 3 X oI 55

Fig. 10 Microscopic morphology of the interfacial transition zone of CSSC at different fire temperatures

3 & g

i3 30 /4 1R iR S S T K U VD TR £ (CSSC)
T A O T e 3 T ) 32 e R AR A U, X
RIS A T 5 1HE S B TS5 8

(1) biti %5 37 KR BE 386 i, CSSC 2 1 B 68 i 7%
AVRFATE . 78 T=600 CJail - Fm i e, H
40 Bl B IR B4

(2)CSSC By Lt He 58 FEAE 600 “CH T i %
B K AHHL T 400 CHFREAR T 58.13% , 7E T=800 °C
BF CSSC /il a0 $t R 38 B2 AX O % R A9 13.35% .
CSSC Y s pER R AE 400 “CHF R B b K, M T
200 ‘CHFFEAR T 65.26 % -

(3)7E T=400 "CHJ 3 315 6} 55 7K Y& e A4 i) = 2
U A SRS 25 ) B AR R 7 T=600 “CH 7K
U AR AL 25 6 REL Ak ™ B, BLAW G B tR 45 48 2 388

Sk

(11 2/, B8 FRP C A ¥ K 30 B -1 b H R B L b4 ) Kty
P2 PERENT SR e[ T]. S & B 241, 2022, 39(3)
926-941.

Li X W, Cao Q. Progress of research on mechanical

properties of FRP reinforced seawater coral aggregate

550

concrete materials and members[J]. Journal of Compos-
ite Materials, 2022,39(3):926-941. (in Chinese)

(2] ER% R RRIEHE, 5 2B KR BE L3l &

o PR RE AR BT [T ] ARS8, 2019, 33(16) : 2697~
2703.
Yue CJ, YuHF, MaHY, etal. Experimental study
on dynamic impact performance of all-coral seawater
concrete [J]. Materials Guide, 2019, 33 (16) : 2697~
2703. (in Chinese)

[3] DaB, YuH, Ma H, et al. Experimental investigation
of whole stress-strain curves of coral concrete[J]. Con-
struction and Building Materials, 2016, 122: 81-89.

(4] BRF, AV, BRFER, 5 WD R K IR EE + )

FERE B S [T, N ) F 54, 2022, 37(5)
1999-2006.
Chen Z P, Zhou J, Chen Y L, et al. Experimental
study on mechanical properties of seawater concrete
with coral coarse aggregate[J]. Journal of Applied Me-
chanics, 2022, 37(5): 1999-2006.(in Chinese)

[5] Wang Q, Li P, Tian Y, et al. Mechanical properties
and microstructure of Portland cement concrete pre-
pared with coral reef sand[J]. Journal of Wuhan Univer-
sity of Technology, 2016, 31(5): 996-1001.

[6] A KGN, RLK G MR EE - B R 5 A
1 DX 5 BE [T ] B SRR, 2021,24(3) : 516-524.

(R4 B i)
(THEES6TR)



