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Tensile Properties and Its Evaluated Indexes of Waterproofing
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Abstract: Tests on the influencing rules of pulling speeds, specimen widths and lengths to tensile
strength and fracture elongation were studied. Moreover, the force characteristics for bridge
decks with negative moment and the cracks in base course were analyzed. Then, the evaluation
indexes of tensile properties of waterproofing material for bridge decks were proposed. The
results show that the waterproofing material specimens are subject to the changes of pulling
speeds and the uncertainty attends test results in the relative high speed; the fracture elongations
correlated weakly with specimen widths, but tensile strengths are directly proportional to
speciemen widths; the fracture elongation reduces with the stretching length increasing
gradually, however, the material intensity has not appeared any obvious regularity. Specimen
aging has a significant impact on its tensile strength and fracture elongation, which show the
material strength and fracture elongation decrease 10. 9% and 25. 0% respectively after aging.

Taking into account of cracks in base course and negative moment for the bridge decks, the
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standard of tensile strength of waterproofing material for bridge decks can be calculated. By

analyzing comprehensively, the pulling test speed of 100 mm ¢ min~

!, specimen width of 50 mm,

length of 180 mm, material tensile strength index of 36 N *« cm™ ' for waterproofing material in

bridge decks are gained.
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Tab.2 Testing Results Under Different Pulling Speeds
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Fig. 1 Tensile Calculation of Waterproofing

Layer on Crack of Base
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Fig.2 Simplified Calculation of Tensile of
Waterproofing Layer

*zﬁza SR
ENCANEIIIEL]
I
flo=1E+ L 0 (5)
il
T.=qbf(e) (6)

A T A EERE BB K2 B 2 B9 5K J159 MAER T
i/ = =SB A IR (1 = R (R I A TR D VRS
p=0.7 MPa. & i | B 7K JZ I} 6 8 187 J5E BE A 18 R
I/ X HL R 2 Al WL, R g = p=0. 7 MPase By
K JZE B SE AR 5 f (o) oAy TR By 7K 22 S At 3 T S5 1) 7 55
W7 (g 1),

MR IE AR e {9 5E X2 y=<<0. 56 WA 1%

1—0—5—*(2y+f)arcsm[f(2y+*)] '=

2 f(e)arcsin 57—~ 2}‘( 5 7

(DO ATAL, f(OBE e 2—a Ak, /T2
il an il 3 fir s i £k

% BB TR AL A BB LA B T AT ﬁ%
A H A 3 AR R AR = C6) R 3 LA —
2 REK A5

T.=K.qbf(e) (8)

— RS OL T L 4% B R T R R AR SC R B

E K, TS, 0,

0.6
0.5F
0.4
0.3
0.2
0.11
ol
—0.1

0.5 2.0 35 5.0
fe)

B3 fle)BeIENHME
Fig.3 Changing Rules of f(g) with g

H1 3 C8) F] R X S A R AR B B K = L 2R By
i B BT RE T (H IS 2 B K 2 A8 40 r 5 B v gl g
B & T 2 70 5 2 2L 5% 95 8 — i€ I, 28 B B8 1 KR By
K JZ 38 N RE )RR
3.2 HEMKEESASEERTHAZSH

AR G b2 A R ] — S e E 25 T
TR R I 32 TR N AR A A IE 2R B [R] B L
SIS AR T2 R, TS R Y B R
T 7 A J2 Hh = A= i N g B 2R B K A B 2
PRI 72 A2 B 254 L g 7 T DU 25 %o B 7K J22 i A i
JE AT B A AR ALY S gl P+ AT I 5 06 7045 4 45 By UK 2
T W AT T3 2 o A . X T R L . B
PR E1 R A7 " — P A S R P — 5 Y B Y H B R AE
— B S A BRI

BB R ) 2 3 S OT IR R R
& fk Fy QP 4 JIE R AR

| b |

B A

B4 AEEHITERR
Fig.4 Calculation Model of Negative Moment
AN R K 2 JE B R T X A 21 - A 1B
AR H SR A S R AR TR IR BE b SR L
NLAZ & N

02

I e 9)

E,
X eo, MiREE L bR AN T3 E R EE -1
SRR .

i B 7K 2 S IR BE 1 b R R4 B4, % S

fiy s DI VRIAZ T o IR 4[] — i A 8 7 1o A2 7 A 45 5 B



%1 FAE P @ KA A A B AR R LR 46 AT 23
f 1M 10> (2) 3ok 9545 SR 42 WA . 2 10 S T 37 K Ak 4 f

- B B 5 35 T TS24 A i1 56 LG o 2 6 43 9 R AR T 10. 9%

GF{m:%M (1) 125,09 PEAE T W o B 1 8, 7 430 0k 56 o i

K e HPTKIZE N RN AS s Ey b Bl 7K 2 B9 5 bk
Bi s M Ry far 28V R SR b 7 B 5 s 0. A TR BE T+
BB P

A ARV I S 88— AT B AE R 45
5 A6 T 2 282 TR A S A AT T B R AR S AR A R
AW

M,,..,=0.411 9PL (12)

s Moo A HE A7 B /E T S8 b e RIS 35 P
o far AR HERH 1 s L A BR R ES AR

W B K BORH R T
~0.411 9PLE,Bd

T.= Eow. (13)
At T Sl 0025 5% A LA B Oy bR S0
d IR RS

3.3 ffhiEseiEM SRR

MRAESE 3. 1.3, 2 47, [a] iof 2% J& Ik 22 I 24 R 1
T AR AR L W T By K R R AR BB TR AR Ta
AT LA L B

T =T.+T., (14)

HR 4 AH OC WF 5%, TR BE 1 P9 0y 2 48 R N i
2 mm, T X ZE A 2 K 30 %6 8 B K A4 Rk, 2 B8 2L
&) . TRESERKIAN 2.1X10° Nem ',
P PSR 10° Neem ',

5 5 44 7 2% B 120, P=3 X 10° N, L=
100 m, R4 AR5 3 (12) W] U345 3] i K 1 45 40
M,..=1.2357X10" N « m,

MR L E, =28 000~32 000 MPa, E, =
10~300 MPa,w, = bh*/6, % H ML B 45 H, E, =
30 000 MPa,E, =100 MPa; % T w, . £ H 51 i) 55 32
SERH L EL 0=8.0 m,h=1.0 m, %%k B4 B2 IR
RN BB v, 43520 0.208 0 m® F1 0,437 4 m*,

BB KM BRGS0 1 m, JEBE 3 mm, AR A4l
B B K A BB AR 32 B 3 Wk 594 N m 'L B
AR R BE R 29.7X10° N« em ',

2 SR P M R AT SR A AT THT 2 A N AR AL
DUV 25 A A R r o B SR 2 F R 36 N em !,

4% iE

(1) 38 3 AN [) 4 P At 6 AF 9 8 2 A T o 7K
AR AR 560 B S 100 mm « min L {4 5 B B
50 mm, KA EEHCH 180 mm,

JE AL R R

(3) 38 2o Xof 75 TR 7 7K A ) 7 224 5% A 67 725 1 10
TS A SR T R B X 2 AR 1
/R STV 5 /NG W 1R = R Y A
FEAEHR A 36 N e cm™ ',

S % Lk

References:

[1] GB50207—94, R T.HEH AR MIELS].

GB 50207—94, Housing Project Technical Specifica-
tion[ S .

(2] Ao B, Jb ot b DXIR BE 1 1 SR AP 25 1 I R K x5
(T 3in 3B 1 5 By it 5 2000(2) : 16-20.

BAO Qi-wei. Number of Issues and Countermeasures
to Concrete Bridge Durability in Beijing [ J ]. Urban
Roads Bridges & Flood Control,2000(2) ;16-20.

(3] &, o7 T 22 1 By /K AR R MBS [ D], 78 %2
K% K2,2001.

PEI Jian-zhong. Study on Technical Characteristics of
Flexible Waterproof Material for Bridge Decks [ D].
Xi'an:Chang’an University,2001.

(4] Fegl b, 2R M8 M, 5 4. A 1 By K 2 i T8 R #F 5%

[T, ST MBS 8 TALBR AL - 2006, 23(2) : 40-43.
PEI Jian-zhong, LI Peng-hui, WANG Bing-gang. Study
of Construction Technology of Waterproofing Layer
for Concrete Bridge Decks[J]. Road Machinery & Con-
struction Mechanization,2006,23(2) :40-43.

(5] BREM.ZE%.9 . 5 R R X R
N . 1999(6) : 1-6.

CHEN Chang-wei, LI Chang-zhu, ZHANG Jian. Re-
inforcing Steel Corrosion for Bridge and Countermeas-
ures[ J]. Highway,1999(6) :1-6.

(6] M 45, W Ao, X 27 4. M Th i 26 b8 T8 =X TR B+
PERELT . 2838 i i TR 4. 2007, 7(1) 1 49-53.
YANG Jun, PAN You-giang, DENG Xue-jun. Gussas-
phalt Performances on Bridge Deck [ J]. Journal of
Traffic and Transportation Engineering, 2007, 7 (1)
49-53.

(7] T 5% — N 50 M M 100l 2 2 (D 0 7 7 5 i TR 38
A A T 3858 38 iy TR £ 41 . 2007, 7(3) 1 70-75.
GU Xing-yu, WU Yi-ming. Influence Factors and Sim-
plified Calculation of Interbedded Shear Stress of As-
phalt Paving on Steel Bridge[]]. Journal of Traffic and
Transportation Engineering,2007,7(3) :70-75.



24

HHAFE TRFIR

2009 #F




