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Tab.1 Vertical and lateral total strain deviation rates of concrete specimens with different-thickness PTFE cushions %

i H)ZEE/ mm eV, CHI 2 ez 13 ey

Al O( LHZE) 9.31 14.17 31.48 22.83
A2 0.1 8.12 10.43 31.28 20. 86
A3 0.2 13.14 18.06 17.04 17.55
A4 0.3 15.23 11.78 20.31 16.05
A5 0.5 5.53 7.96 26.47 17.21
A6 1.0 4.86 7.56 19.90 13.73

&2 A[EEE PTFE 2R & EH R R IAMLILIKHEER

Tab.2 Elastic modulus and Poisson’s ratio test results for different-thickness PTFE cushions under all load levels

. AR BFEG Y E/GPa Fil .
BRGNS M ik 22
1 2 3 4 5
Al 47.1(0.04)  40.9(0.07)  38.9(0.20)  39.9(0.17)  39.3(0.22) 41.2(0.14) 3.36(0.081)
A2 47.1(0.07)  40.7(0.09)  39.3(0.19)  41.9(0.25)  40.7(0.23) 41.9(0.17) 3.01(0.082)
A3 44.7(0.03)  38.2(0.15)  38.0(0.19)  37.9(0.17)  40.4(0.15) 39.9(0. 14) 2.90(0.062)
Ad 45.2(0.10)  40.2(0.31)  37.3(0.22)  38.7(0.14)  37.9(0.03) 39.9(0.16) 3.10(0.107)
A5 45.4(0.05)  38.9(0.29)  38.0(0.20)  37.1(0.03)  44.1(0.20) 40.7(0.15) 3.78(0.112)
A6 48.0(0.07)  38.6(0.04)  39.2(0.16)  40.8(0.20)  44.0(0.28) 42.1(0.15) 3.90(0.098)
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Fig.2 Strain deviation rate of concrete specimens with different-thickness PTFE cushions under all load levels
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Fig.3 Strain curves of concrete specimens with different-thickness PTFE cushions
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Tab.3 Horizontal and vertical total strain deviation rates of concrete specimens with different composite cushions %
BAL R NS
HRHE =
G5 VL,V JHRT) e 13 en it EVE VY €vi,v3 CH1H2
ToHE Al 9.31 14.17 31.48 22.83 / / / /
2 J21.0 mm PTFE Bl 7.12 7.39 17.51 12.45 Cl 11.64 13.12 19. 66
2 )2 1.0 mm PTFE & THIK B2 4.52 17.41 30.43 23.92 Cc2 0.26 24.26 10.35
2 JZ 1.0 mm PTFE J& LA 4EH B3 16.46 21.40 34.33 27.86 C3 3.38 31.63 13.81
2 )2 1.0 mm PTFE 32 0.6 mm + T.fi B4 3.83 7.28 16.97 10. 46 Cc4 0.91 11.96 4.30
2 JZ 1.0 mmPTFE 3¢ 1.2 mm + T. 75 BS 12. 46 8.20 11.65 12.59 C5 2.00 10.25 14.42
2 )2 1.0 mmPTFE ¥ (1.2 +0.6)mm +TAf B6 11.83 3.89 8.55 6.22 Co 2.53 14.87 5.64
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Fig.4 Strain curves of prism specimens with different cushions
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Fig.5 Strain curves of cubic specimens with different cushions
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Fig. 6 Standard deviation of elastic modulus and Poisson’s ratio with different cushions under all load levels

SRR W S o

(1) A[EZH G2 HAE AR R 1) AR 25 ey v, A 3.83% ~16.46% ,HH1 2 2 1.0 mm PTFE 32 [
B2 5,2 /2 1.0 mm PTFE 32 0.6 mm + T /342 5%,
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0.6 mm + T AT 2 AL

(3) R [AZHA 2 ST T AR R 1 B R 22 2R ey 1o 1 4.30% ~19.66% , Horh 2 J2 1.0 mm PTFE #4)2
55,2 2 1.0 mm PTFE 32 0.6 mm + T A2 H1{%,

(4) SEITRAEAEA [R] 245 B2 o 18 1] 3 28 i 25 38 e 1 0. 26% ~31.63% ,2 )22 1.0 mm PTFE #Z2H12
JZ 1.0 mm PTFE 3¢ + T A3 #3288 ] 1 AR ffg 25 2 AEXS 4/ (10.25% ~14.87% ) , Hi1 2 J2 1.0 mm PTFE
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(5) AL EHIZBATAE S i AT R 37.5 ~41.8 GPa, h5ifi2: 1.78 ~4.90 GPa, 12
2 PTFE J& 4 T A 82 ) SR I 22 A X /N s AR LE R 0. 14 ~0.25 45224 0. 038 ~ 0. 166,2 22 1.0 mm
PTFE #2012 )2 1.0 mm PTFE 3 + T i #YZ A IAFA FUARE 22 AR/

(6) IR G327 IR A5 AT B R ) TR TSN 29.6 ~67.7 GPa, brifi2s 1. 10 ~ 18. 87 GPa, Horf
2 22 1.0 mm PTFE & P A0 2 AR ME 22 AHXT RN RS R 0. 25 ~0. 54 4224 0.015 ~0. 175, 3
12 2 1.0 mm PTFE J2 FUARAUHRH)E 2 )2 1.0 mm PTFE 2 1.2 mm + T4 .2 2 1.0 mm PTFE 32 1.2 mm
F10.6 mm #Z IR LEFRAEZE A XTI
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11,2 )2 1.0 mm PTFE Je £ T A B 415 #Z MR UL R AL T PTFE Je &l T KM PTFE e FUAS 4R AR 19 241 &
=,

3 4 aH R A X AR I g R A

XFBAEAAR RN ST T A Bl 3 0 07 08 A0SR A 9 2 2 1.0 mm JEL PTFE 9 4 T4 (- TAJE# 0.6,
1.2,(0.6 +1.2) mm) G423 70U 57 He 3B 46 26k

TRIG IR 3 BN [R5 23 0% 3 A4~ 57 5 AR A T AU 32 il . 15043 8 G #k , 1994 faf %
HEHE 100 kN, 5 KN 4 6I7E (0.3 ~0.4) f,,, Ml AR )2 105 3 k. [FIEH Rl —ial AR R 4 A 32
1) PO 22 3 ey, IR EE IR S [A)—2H B HRTE 3 DA RN g a5 R T 4R G TR

AN TR I WU 52 X 4 1A 1 A8 O 22 58 B SUBERIIAT A TS5 R W6 4, PTFE 92 1.2 mm 4T
A1 2R 0 A2 B er 2 A2 A 2 LI 7

(1) RIRUInE 5z J5 Ak 3 & 32 R 28 R 25 % e,,,, 7 0.49% ~10.13% , 12 221.0 mm
PTFE J& 1.2 mm 4= T A 3 AN i 280005 324 00 55 R 0 28 I 2 232 e, TR, 2390 R 0. 49% , 2. 80% Fil
9.86% .

(2) A[EINZIF 57 R 3 B2 5 482 8 1) AL E R 32. 1 ~38.5 GPa, fifi [m) #4858 £, Ry 31.3 ~
36.3 GPa,E M E fi25F K0 ~10.32% , HH2 2 1.0 mm PTFE 3¢ 1.2 mm + T A2 3 ASIng8mi a4
EHE, 10w 22 ¥ 5%, 7390 0,2.06% F10.93% .,

(3) NI 37 7 A 3 Fdl & 42 R AR L wy A 0.22 ~ 0. 28, i [ A A LY wy 4 0. 32 ~
0.45 ,uy Al uy R ZEZEHR 6.67% ~32.31% , Hr2 2 1.0 mm PTFE 32 0.6 mm + T /i3 2 3 AN i
1 oy B e IR ZE A, 2330 16.92% ,11.11% F16.67% .

(4) 3 AR ST TR 2 J2 1.0 mm PTFE J2 1.2 mm 4 T AR 823l 8 1) 13 28 75 B AN fin 2k 5t
P A,

(5) PTFE J& 4 T A1) 3 Pl A 42 SR8 AR DU 52 e s i 00 v A R B8 ARt f 188 1 RIS i) 07 220 g 25 538
VR EE 1N 1 A5 . BA W TR IL,2 )2 1.0 mm PTFE ¢ 1.2 mm 4 T4 (20 & #2801
AT 0.6 mm F1(0.6 +1.2) mm + TATAIHGHRIZ

#£4 PIFE %+ IHASBENHTERRLE R

Tab.4 Biaxial compression test results of composite cushion with PTFE and geotextile

C\'f,\'b/ eVler/ et/ Ey/ Ey/

Jn#k =L HEHZE % % % GPa GPa v Mu
JEUE A 4 G PTFE 3¢ 0.6 mm + T 7i 1.83 3.66 0.90 36.2 36.3 0.27 0.38
%400 kN PTFE 3% 1.2 mm + T3 0.49 0.45 0.24 36. 1 36.1 0.24 0.36
1150 4 SRUIEL PTFE 3(0.6 +1.2)mm + T /i  0.31 4.99 3.16 40.7 35.9 0.25 0.39
28 400 kN
SR 4 Gk PTFE 3¢ 0.6 mm + T4 3.48 3.72 0.17 38.5 31.3 0.28 0.35
%400 kN PTFE 3¢ 1.2 mm + T4 2.80 2.63 0.96 34.7 33.3 0.25 0.33
JRE 1150 4 UL PTFE 3¢(0.6 +1.2)mm + T4 1.34 6.90 3.69 38.1 31.4 0.24 0.34
28400 kN
PTFE 3¢ 0.6 mm + T4 10. 13 9.57 3.02 38.0 32.5 0.28 0.32

1%
*ﬁ%g%SOﬁkN PTFE ¥2 1.2 mm + T4 9.86 9.83 7.98 32.1 32.7 0.22 0.43

PTFE 3¢(0.6 +1.2)mm +T. 4  8.22 10.07 1.90 36.5 34.7 0.25 0.45
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Test analysis of effects of cushion on concrete specimen’s elastic modulus
and creep under biaxial compression

SU Xiaodong' *, CHEN Canming"?, GUO Zhuang" *, HE Jianxin'"?, XU Jingwen'’

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. Key Laboratory of Water Science and Water Engineering of
Ministry of Water Resources, Nanjing 210029, China; 3. College of Harbour, Coastal and Offshore Engineering, Hohai University,
Nanjing 210098, China )

Abstract: The stress of concrete in the biaxial compression elastic modulus and creep tests is controlled at 30% ~
40% of the prism specimen’s strength at the corresponding age. Compared with the concrete compressive strength
testing, the slight unevenness and inclination on the concrete specimen surface as well as the friction between the
steel load-bearing board and the concrete specimen have a greater influence on the concrete biaxial elastic modulus
and creep tests. In order to reduce the above adverse effects and make the stress and strain of the concrete
specimens uniform during the elastic deformation stage, proposing a suitable cushion for the concrete biaxial elastic
modulus and creep tests is necessary. By comparing the effects of different materials and composite cushions on the
strain deviation rates, strain curves and elastic characteristics when the prismatic concrete specimens are uniaxially
compressed, three kinds of composite cushions are choosen and verified in the biaxial elastic modulus tests. The
testing analysis results show that the composite cushion with PTFE and geotextile can effectively reduce the vertical
and lateral strain deviation rates of the concrete specimen in the biaxial compression elastic modulus tests,
uniforming the stress distribution of the concrete specimen. The overall effect of the composite cushion with two

layers of 1.0 mm PTFE and 1.2 mm geotextile is optimal.

Key words: concrete; biaxial creep; composite cushion; deviation; antifriction



