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Abstract: Aiming at the degradation of the resistance performance of the polyethylene polypropyl-
ene fiber waterproof layer in the weak area of the lap in the corrosive environment, the artificial
accelerated corrosion and static tensile tests of the polyethylene polypropylene fiber sheet and the
lap specimen are carried out. Based on the basic principles of material mechanics and damage me-
chanics, the influence is analyzed of corrosion and aging on the bonding strength, effective de-
formation and tensile capacity of the overlap zone, with the effective deformation calculation mod-
el for the polyethylene polypropylene fiber waterproofing membrane lap area considering the com-

bined effect of lap size, process and environmental oxidation and erosion constructed. The re-
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search results show that the impact of corrosion on the tensile properties of the polyethylene poly-

propylene fiber lapped specimen is much greater than that of the single-piece specimen; the longer

the corrosion duration, the more significant the bond strength degradation in the lap area of the

specimen; corrosion causes degradation of the bonding strength of the lap area, resulting in deg-

radation of its tensile load-bearing capacity and a decrease in its effective elongation, with a maxi-

mum decrease of 75% ; by comparing theoretical and experimental values, it is found that the pre-

diction model can accurately predict the effective elongation of the overlap zone.

Key words: the weak overlap; corrosion aging; bonding strength; tensile capacity; effective elongation
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specimen without corrosion

H P 4 Ca) AT UL B 3 1F AT B0 S8 4 HLiE 2
4 45 R R AL 107 IO 78 f R A 35 24 09 g R T LR 2
A R AR o SiE 1 7 224 5 S T A

P 4 (b)) by A JE ol 5 3 3 o il 3 45 2R
TR RS RO T AR A B S R
A K B N A R B 25 R 3 A TR 4G ) L L
PEATEHE M 1B A A0 PR SR 32 Ak TR 0 A8 DX B HLiK
PFREIS B A RUE L KRR T FE. ikl WL #5742 IX
S S EOR CAR TN 28 B 1B R AR R T R 00 8
S B B B L E R Y O X

5 8 b 2 A W 30 5 A i 0 A o £ 02 7% it
2 5RO I 5 FiR .

HT I 5 Ca) AT UL o 267 5 o e 300 R0 1 2 Al 7 3
$EN L A A PR 5 R % ¥ AR (I3 I e R 2
AR 75000 A R A Wi /N CT R o K i 2 T
5 87000 B A i f 7k 28 5 $L B Y ik ) BE & T

5



XWGE DR+ 55 < J ol 3 A0 X 3 0 0 T 26 4 B 8 4 DX i 1 R ) 52 i 139

Tl TS 7 B
0.10r
0.08}
Z 0.06}
R
2004}

0.02F

0 1 1 L L L 1 1 1 L 1

-10 0 10 20 30 40 50 60 70 80 90 100
A% /mm

(a) F WIFEAR M3y 1 S th 28

[ g
Vs

50— BT 50 55 WD 5 DA 55 T80
(b) & B W 2O B3R = &
5 BMIEEARMP -0 i 2k 5 WY SR B IE
Fig.5 Schematic diagram of tension displacement curve
and fracture morphology of the lap joint
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Tab.1 Effective elongation and resistance level for the

lap joint at different corrosion times

T/d REES g% W% F/AN F %
BL-1-1 67 23.1
6 BL-1-2 65 32.6 26.4 3.7
BL-1-3 54 21.8
BL-2-1 56 16.1
12 BL-2-2 53 69 18.3 3.1
BL-2-3 72 20. 4
BL-3-1 57 15.5
18 BL-3-2 72 38 15.1 0.1
BL-3-3 63 14.7
BL-4-1 36 15.2
24 BL-4-2 32 20 13.6 8.9
BL-4-3 43 8.2
BL-5-1 29 9.0
30 BL-5-2 24 4.2 5.3 2.2
BL-5-3 26 7.4
BL-6-1 14 6.9
36 BL-6-2 17 6 6.3 0. 56
BL-6-3 11 5.1
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Tab.2 B of the lap joint of polyethylene polypropylene

fiber at different corrosion times

T/d BIH
6 0. 85
12 0.72
18 0. 67
24 0. 63
30 0.61
36 0.58
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Tab. 3 Comparative result between theoretical and
experimental values of effective elongation belonging to

the overlapped area of specimen at different corrosion times

AR R R/ %
RPN LE R
wi KXOHHEMHE KXWIiHEHE
BL-1-1 67 42(—25) 66(—1)
BL-1-2 65 53(—12) 63(—2)
BL-1-3 54 38(—16) 52(—2)
BL-2-1 56 41(—15) 53(—3)
BL-2-2 53 49(—4) 51(—2)
BIL-2-3 72 57(—15) 71(—1)
BL-3-1 57 50(—7) 59(+2)
BL-3-2 72 61(—12) 72(——)
BL-3-3 63 45(—18) 64(+1)
BL-4-1 36 22(—14) 34(—2)
BL-4-2 32 20(—12) 31(—1)
BL-4-3 43 28(—15) 42(—1)
BL-5-1 29 23(—6) 32(+3)
BL-5-2 24 21(—3) 23(—1)
BL-5-3 26 13(—13) 27(+1)
BL-6-1 14 15(+1 13(—1)
BL-6-2 17 10(—17) 15(—2)
BL-6-3 11 19(+8) 12(+1D
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