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Abstract

The effect of carbon nanotubes (CNT) on shrinkage of high-strength concrete is directly related to
the long-term performance of the structure. The C60 concrete prismatic specimens with CNT con-
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tent of 0%, 0.1%, 0.3% and 0.5% were prepared, and the shrinkage tests were carried out under
laboratory conditions to study the effect of CNT on the shrinkage of high-strength concrete. Ac-
cording to the test results, the applicability of two commonly used specification models to the
shrinkage of high-strength concrete is evaluated, and the influence coefficient of CNT is introduced
to comprehensively reflect the influence of CNT content on the shrinkage of high-strength con-
crete. The analysis results show that the ACI shrinkage prediction model is in good agreement
with the measured results of concrete specimens, and the verification results also show that the
CNT influence coefficient introduced can be applied to the shrinkage prediction of high-strength
concrete doped with CNT.
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VERE[2] [3], CNT Al EE AR T B I, 0K YR b ) A 5 A I [4] . 77 J5 30 U] PR IR
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PR CNT /K EAHRK U e A KRR TT . Hawreen [7]45 NIRIT 7 INAS [F) 2870 (T 4 2K 5 55t
TR KR R AR S . 45 SRR, 0,059 CNT 4 57 TR Bk 4 [ K s T AL 45 R IE 25 43 5ol FARARG 17
15%7F11 18%. FIAAHTT Ik 5] 54%. AR[8]155E N FLSLIG /b T HeE AT B 9N K (CNT) A 43 B X K
WO SRV BE 1 RE M o 73 HH 23 BRI B 40 oK 8 0 o5 2 LR 45 A R K A3 772, 0.05% ) CNT A H 1,

B hn R AR, AT PR K Ve D 2 1R B WA - 1sfahani [9]45 ATIF 78 1 BR 48 K45 %o 7K Ve 2 4k -l 4 A
IKPERKAAE I BIFENA . f-CNT Fl p-CNT 7 75 b B 5 BOUK PR K ATE B — AN /NI IR 7K A0 3 5 N 25 ok
f-CNT #1 p-CNT AL 77K Ve 2 AW TR 4 o

P AP TR L AR T R T ORE BT, R4 T AR TR RS, S0l [10]458 AR #hi e
KA S50t CEB-FIP 90 WRAE R ALHAT THEIE . R S0k J5 AR BT 55 1 Ve L e s . pie[11]
GENWTFER Y 7 — Ptk ¥) CEB-FIP (1990) 58 B Ko iy ToiI S 43~ 4=F P4 5 Ve g - A P MR e 4 A2 T 3@
WG /MEESHOR R R AT R5 1T —AMEIER CEB-FIP (199015284 RIS 4 1) A J ok Lo
PR SRR, ok ) CEB-FIP (1990) B 24 m FH - FR0M 348 7 Jt A 609 A R 4 - (b 1) T 4 26

WEA B 5T R B - CNT WP EE L i BRI, — 55 CNT IR EE L B HlH] CNT Y4 .
HEIAEHA—THZ LT CNT BENRE LMIEM, H— ek Z XA F CNT BEXA SR H
frsgme REHE AR, LT T I TR (2 1E .
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WFST o S TR0 285 SR VPl 1 H a5 FH R 3 A USc 4 T A 200 vy e VR E RS M & XTAMB CNT B s
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W RCR 1 7 HA AR, DUAHE S LS CNT mo iR kE -+ U ge Ay, M e Bt SR Atk g6 4k 95 .
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IR LR A TR 1 R, Ho, A RHE RN N RIRRD . ZBE CNT fPEResI T3¢ 2. K
T N v [ BB K e 42 1A TR 2 =] 4% 18 b [ B 5 br i GB8076-2008 HAL Y JE kK I (P.1152.5) . 7K B HIAL 2
BRAY ILFE 30 BRI — R AR A B R IRIR = KUK FI(SP), J/K N > 23%. SP T Hi fRBk AN
KA (R4 B I v VR Bk (R TAERE . B0 N S95 A VK BB A — MR s R A AR
Horp Z SRS 27 90%LA F.

Table 1. Mix ratio of high-strength concrete (unit: 50 kg/m®)
1 SRR RLIEA A 50 kg/m?)

KV KR ok R KRR SP (BLE 73 Huk H SP)
16 2 2.8 4.8 22.94 1%
Table 2. CNT basic performance
F2 2. CNT EAR M8
S i K Gl KL
CNT 10~15 5~15 >95% >200 m?/g

Table 3. Chemical composition of cement (wt%)
= 3. KR FR 5 (Wt%)

S|02 A|203 Fe,04 CaO MgO SO, Na,O f-CaO CsS C,S C;A C,AF

22.10 453 3.43 64.9 3.35 0.4 0.51 0.92 56.07 21.08 6.21 104

CNT- iR s LR SR /K Ky 0.18. CNT & &0 AR E A BHBTE 1 0.0%. 0.1%. 0.3%4!
0.5% [12]. Xt TS A mAKE I m iRt , TR AR BBRINKE , HEKEMF. &, &
RAYE N 100 mm x 100 mm x 515 mm #BE o, #E4T R iR Ak v RE T .
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Figure 1. Shrinkage test device
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Figure 2. Shrinkage of high strength concrete
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1) JTG D62-2004 Wi 417

JTG D62-2004 FEAY (f)3&E FHYE . ~FIIAHXHEE RH = 40%~99% (138851, /KRB 126, 1134, 1
. JTG D62-2004 W4t B 2% & (1) £ ZE R 3« Jo B AR BEARG IR E L VR e L 28 RPUEIREE . KA,
R TEAR BORT o WREE LT AR WO I RIS B A N &

JTG D62-2004 AT AT
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gcso = 85 ( fcm )ﬂRH (2)

&5 () =[160+108, (9= fyy/ fno) |¥10° ©)
Pews =155 1-(RH/RH, )’ | @)

_t )= (t_ts)/ti 5
p) Jssowho)%(t—ts)/a ©

H{rf:

t SR 2R B L S 19 (d) 5

t, TR L T AR 4 ) 8 3 (d) s

£ (Lty ) AWAETT AR BRI A 1, THEE RIS t I ARSI A2 5

Eoso TIH WA FRHL

B 9N BE I R ) T ZR

f, MO 2 C20~C50 VR EE 11 28 d W& WA (19734 31 J7 AR BT 58 55 (MPa) ;

By SRR A G 220, 40% < RH < 90%;

RH 4T3 AT FE (%) ;

B FAPEFNIETT E I R E, 0 — B TR #h /K e sl 7Kg, B, =5.0:

h A EEE SR B (mm) o

2) ACI F#7

ACI BEAY ()& P . RS B TR 40%~100%2 [7] . /KPEERN 1 260 11 35, ACH Wik Al %
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Figure 3. Comparison between test data and JTG model cal-
culation results
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Figure 4. Comparison between test data and ACI model cal-
culation results
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Figure 5. Comparison between the modified prediction mod-
el and the test results
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Figure 6. Comparison of revised prediction models
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