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EXPERIMENTAL STUDY ON RC CYLINDERS CONFINED BY CFRP
SHEETS UNDER UNIAXIAL COMPRESSION AFTER
ELEVATED TEMPERATURE

.1 1 2
XU Ming' , CHEN Zhong-fan' , XIAO De-hou
(1. Key Laboratory of RC & PC Structures of Ministry of Education, Southeast University, Nanjing 210096, China;

2. China Electronics Engineering Design Institute, Beijing 100840, China)

Abstract: 20 short concrete cylinders confined by CFRP sheets with inorganic adhesive after different elevated
temperatures have been loaded under uniaxial compression. The failure mechanism and characteristics of the
confined cylinders after elevated temperature have been studied. Based on the test results, the effect of the
elevated temperature on the ultimate strength and strain, stress-strain relationship of the strengthened members
has also been evaluated. The results show the concrete cylinders confined by CFRP sheets with inorganic
adhesive after elevated temperature showed the same failure mechanism with the concrete cylinders at normal
temperature. The ultimate compressive strength only decreased by 5% after temperature about 100°C and were
about 85%~90% of the specimens at normal temperature after temperature about 200°C~400°C. After elevated
temperature about 100°C, the ultimate compressive strain decreased little and after elevated temperature about
200°C~400°C, the ultimate compressive strain increased by 20%. With the increasing of temperatures, the
confining effect of CFRP sheets on the concrete increases. After elevated temperature, the stress-strain curves of
concrete cylinders confined by CFRP sheets with inorganic adhesive tended to be flat and there was a compact
phase in the stress-strain curves.
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T 21 4 18 5% 52 45 #4 kL (Carbon Fibre Reinforced
Polymer, CFRP)7EVAA: TR TN E
I 50 . fEnk LM JUER],  BEE AR KR
FET B, RIS T A RS SR ] (1) 7 =R AN
Wi, CFRP #) 32 BT A R I R oo
A AH L T ARG AN AN AR N 9%, 4ML CFRP
INEERA RS E . Tk, eI g . 4
Tk 05 NI I A = =t S o

T T 5% AT 0 1 i 2T 4 A ) DL TR it
TAERIRE I BZRK, 7 AN B AR Ty, R
A AR TR IE Y, T Rl A1 4 2 AT -
HRT, [ A3 0 i 41 4 29 ROt 52 ) P RE )
W9, PR R S R T M. 4
WRRWOT ) AMUAFYE R BRIITRARFI R, TR
R R S 2 DA S AR PRI K 4 2N 0, S iR
JE T AT 4 2 IR 52 7 PR RE ROBT 52 ) A U 80,

T RSB A 4E R CRG 7], K2 8 TR
MLy, H PR ALUR L Ty(the glass transition
temperature)— f#B LK (65°C~150C) . 7E s
T, MR T, 5, WA RS RE L ARG 4
Gl b4 2 KA INT 1§ -2 T E v [T E A MR (B
PERE.

M, ARSCAER BT e R A6 SR T E AT R )
i v il G 7 ) G LR - S4B /K e (Magnesium
Oxychloride Cement, MOC)HI A £ 2 I [V ¢ -+
TP T RGBSR, A SR RPIBIS 5
gy, B TUERLS JEHUBRG U ik 2T 4E £ AR B 1
By ERe, R ICHURAE B 21 48 0 3] 1)
I FHAR ARS8 e BB AR o
1 X3t
1.1 Rt

WL HIET 20 NMEAN 150mm. &
300mm 7R &+ AR AR AT o AR BT g (R0 FE 1)
ANFEIRE S BEAT B LT e, Ko ey 413 10
FkM, AR 2 4, R 1, —
BT T IR, 204 R 100°CL 200°C
300°C. 400°C. A T HIFFCRRET YA 20 RAE i 6
In A AR T e sg e, PRI T2 D A A
U PR AT KA S BE AT RE B o 568 T B A 1 o ] 4k
1, DREFHEAT IR NG R A T2, B AT YA e 8
IR PR TR i, 2R 407 ) SR, B
FARE N 150mm.
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Table 1 Number and group information of the specimens

i LiE b
A i TeALB N
i R-1 R-=2 RI-1  RI-2
100°C HI-1 HI-2 HII-1  HI1-2
200°C H2-1 H2-2 HI2-1 HI2-2
300°C H3-1 H3-2 HI3-1 HI3-2
400°C H4-1 H4-2 HI4-1 HI4-2

: H(high temperature)f{ ¥ i, I(inorganic)fCE LMK, -7
AT ARG, “17 fR3K 100°C: “-” JETHIMY
B ARSI EON 2.

1.2 #rbige
TR TR SR C25, TR I VR T
J7 AU SR E A 28.3MPa. K E 0.111mm [FRRET
Yidii, HERN 200g/m®, BELFUEATFORIERE WL 2.
TR i A 0 TC AL S R A i e () SR B K
JTEMOCRREE ], KB 10% 437K MOC 1
NIRISEFIHT 2, R4l MOC 15 N i £ 4E A7 Rl
457, MOC Wyl ATk A Tk ke MgO.
MgCly-6H 0 %l Tk A mda K Y8, Bl b i
MgO : MgCL=10.75 @ 1(FE /K ), 7K @ (MgO+
MgCly) =0.45 : 1(fif t). MOC (3L 5 55 & A
113.4MPa, FiT50/E 4 23.7MPa; 5 10%m45 7Kk
MOC ¥ $T s 5% J% 4 102.0MPa, i3 90 5 4
18.9MPa ; o ML X K W B £F 4k Pt f7 9k FE A

1930MPa'",

K2 BRAGERMEEMNEER
Table 2  Properties of CFRP sheets

JEJE/mm  PUSRSE/MPa FRYERE/GPa K EK/(%)  HTE/(g/m?)
0.111 3787 241 1.71 200

1.3 MREEMARAR

I 2R F Y BeAR L BELY, JRIE I re s
TR AT bR TAE = RS 1200mmx
600mmx400mm(K:x 58 x 5y), AE %N 65kW, fy
i LARMLE R 1200°C o SCHR[LLTAIFFT R T,
PP il PR B P R S THR 2h~3h, A5 TR B
LB A R S LA . A T AR 2 84T
57, ARUCGRE R SRR DT E . LB A
SRTHIEL T £8(20°C /min) Tt 22 THE R, SR ) THIE
2h, ¥EERHIHYE, FTIR0TT, frl R s s
PR
14 MaHmEMMHEE

IR RH] 200t s I3 iR B LEEAT 73 S hn gk,
P2 A i 52 e, R 04 R T AR A A
B 115, FRATTL 805 RN — A 3, el
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Fig.2 Specimens after elevated temperature
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(i) HI3-2 (j) HI4-1
3 R
Fig.3 Failure characteristics of the specimens
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R EMPUREE; P fD L el Ay oR4
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Table 3 Test results of unstrengthened specimens

KmsE, FEERiA A gz “uti” Rz, B WikgiE  PLAN fTMPa gl e £
Je A H T A4 29 R T 2R 0T EUR SO A 2 T R-1 399 226 2267 /
RAMIR . BT AR A & A ik £T AT AT s :1'21 izz 252 ?;‘?z . 9/26
WP BAS, AR B, SURTRo 2T U 22 T, HI1-2 426 24:1 1841 1:081
HoAth 22 AR AR Ko 3B Wi i ] ARCEE, IEBIR H2-1 329 18.6 1904 0.835
L CEITH, MG H BTSN, RT E? g ﬁ :g gx
100 DC %ﬁiﬁ{*ﬁﬁﬁiﬁ{q;#*i*ﬁﬁﬁgyﬁl?;%i/J\ H3_2 27] 15:3 2158 0:688
ek LAAN - LAt Ry R A 0 38 25 Th A PR e H4-1 195 11.0 2403 0.495
R%*ﬁﬁ%l%%ﬁf7k/}a@@§ , IX.LFE Hﬂ é’é}ﬁﬁ 200°C . H4-2 193 10.9 2567 0.490
F4 MERHAELSER
Table 4 Test results of strengthened specimens
Whgis  Po/MPa f{/MPa el ue £t Ine Jal fo el &l fel S e/ e el
RI-1 989 56.0 8274 4600 2510 3.744 / / /
RI-2 920 52.1 5790 2915 2.335 2.620 / / /
HI1-1 931 527 6307 4235 2354 3.450 0.975 0.897 1.184
HI1-2 898 50.8 5530 3508 2.271 3.025 0.941 0.786 0.980
HI2-1 794 44.9 8279 5221 2.651 4.628 0.832 1177 1.459
HI2-2 843 47.7 8635 5462 2814 4.827 0.883 1228 1.527
HI3-1 878 49.7 8050 4253 3.129 3.931 0.920 1.145 1.189
HI3-2 840 475 - - 2.994 — 0.880 — -
HI4-1 830 47.0 8245 4678 4.280 3.318 0.870 1.172 1.307
HI4-2 870 492 9953 4723 4.486 4.005 0911 1.415 1.320
VE: 7 RN TN A RO eI A B .

21 mEEHRAEYRERLRERE
M 4 TR il e IO LRk W B 2T 4 A

A SR G U 71N A Y- = R N P S R S Y]
B Rt A 100°CHIRAE, P o8 5 H il 1
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Fig.5 Uniaxial compressive stress-strain curves of specimens
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Fig.6 Relationship between compressive stress and transverse
strain of specimens
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strengthened and unstrengthened specimens
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