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Experimental research and analysis on aging performance of rubber
waterstop for tunnel joints

YANG Da-yong!, ZHANG Xiao-fei?, ZHANG Ding-wen'", GAO Lei?, SUN Jin?
(1. School of Transportation, Southeast University, Nanjing 211189, Jiangsu, China;

2. Kunshan Transportation Development Holding Group Co., Ltd., Kunshan 215300, Jiangsu, China)

Abstract: The long-term performance of rubber waterstop is of great significance to the safe operation of tunnel. This paper
studies the aging performance and change law of rubber waterstop through hot air aging tests. The aging experiment shows
that the rubber hardness increased gradually with the increase of aging time, and the higher the temperature, the greater the
increase range. The elongation at break and tensile strength of rubber decreased with the increase of aging time, and the
higher the temperature, the greater the decrease. The test results were used to calculate the parameters Cio and Co1 in rubber
Mooney-Rivlin model. The results show that the correlation coefficients between Cio and rubber hardness, Co1 and
elongation at break are 0.947 and 0.864 respectively, which displayed a high correlation. The long-term performance
prediction model of rubber waterstop was established based on the aging characteristics of rubber elongation at break. The
deformation performance of rubber waterstop is predicted to be only 40% of the initial one after 100 years.

Key words: rubber waterstop; aging; Mooney-Rivlin model; performance prediction; aging coefficient
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Fig. 1 Waterproof measures at joints of urban road tunnels
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Fig. 2 Middle buried steel edge waterstop
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Table 2 Basic index of rubber waterstop for test
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Fig. 3 Variation of rubber hardness

A — BTN, BRI A T B RE
A B[] 52 30 L O T 1SR AR A i s I ELRT 24 h B
FE AR ROR, 2 AR IR, B
TP2%. HInfE 100 °C R T 24 h AEE A 62.5HA
T#) 65 HA, 24~168 h BHEEE N 65 HA T+



AL WK, % BE SRR LKA Z RSB 7T 5 B 53

68 HA. FTLAE H, w5kl A mdifk, i
PR, AR R FEROR, AR BB A 2
1.3 GBI &E

MR A P BB IR B CBRALAG e B A
PR R A B A 4 BE U %2 ) (GB/T 528—2009)
R IERAT o R RE e 5 2 BUEE R A
WAL, RS R A AP, JeRFRR A Bl &
BN 500 mm/min, @1 4 fis. BT REERE A
A T 1o IR I 9 B 7 8 B DA AR 1
B, USR5 MRS IRRE, fRIEREH S
IR 3 AR, BOSEAE AR e 45
R meat RanpE s fE 6 frr.

MW R R g R T R, F—2 4
BEETR, ARBRE Iz i K 22 bt A 22 AL ] 1) 3
I 2T R B S, BIR R, b
AR IR PR FERROR  21 100 °C R 2L IIRE A
Bhhr WK 2R 548% N I£ 31 257%, T I% T £ 55%:
1M 55 °C™F BIAZIRhr Wi 22 A 548% T~ [ 2] 449%,
UFFET 19%. i ERAKI 55 °Cy 70 °CHY Hz i
KRR RN, RS 85 °Cy 100 °CH iz
Wi KRR A K. A — 2 iR E T,
WA 3 PR AR L s P T RN o DA RS IR
B AERE IR EAR 22, TP oK

I 6 AL KT LA H, F—IRE MR
FSZ Py fvf e P55 [ 2 AT ) P38 g S BRI, L
B, PARRIIREE RO, IRERRM 55 °C.
70 °CH, i i B B A () R4k 2 I SR A, B
BT TFRNBNES, BRI 10%; iR
85 °C 100 °CH, F7 {558 FEE [ BF 1) HA B R B AR
It HAE 168 h A B TH0E, BKFIKL 50%.

G A 5 B2 -5 W e 6 (1) AR Ab i 38 R
FEABL, A7 fefr et FE B R B o Ji DR o e i B 2
PGSR E FINAR & LRI, BEE MR
Ak, BRI, ERZIER, fKEEK,
e BEZ FEAG, Wk from B2 172 A AT B v ) B R

4 BERRIAE
Fig. 4 Rubber tensile test

600

550

F e K 2% /%
w S

w
o
o

250

200

0 20 40 60 80 100 120 140 160 180
ZALI TRl
5 RBHRKERTUHE

Fig. 5 Variation of elongation at break
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