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Performance of composite waterproof cohesive layer
on cement concrete bridge
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Abstract; To investigate the shear performance, bonding performance, and low temperature performance of the
composite waterproof cohesive layer of cement concrete bridge deck, the Jianhua Bridge on Beian-Fuyu highway was
taken as the research object. Composite specimens were prepared using cement concrete, SBS modified asphalt
waterproof cohesive layer, and AC-5 asphalt sand, and the amount of waterproof cohesive layer was taken as a
variable to carry out direct shear and pull-out tests. Meanwhile, asphalt sand AC—5 beam specimens were prepared
to conduct low temperature cracking and low temperature shrinkage tests. Results show that when the amount of
waterproof cohesive layer was 0.6 kg/m’, the interlayer shear strength was the best, reached 3.45 MPa. With the
increase of the amount of waterproof cohesive layer, the pull-out strength first increased and then decreased. When
the amount of waterproof cohesive layer was 0.8 kg/m”, the pull-out strength was the highest. The maximum
bending strain at the bottom of asphalt sand beams decreased with the decrease of temperature, while the flexural
stiffness modulus was gradually increased, and the bituminous mixture had the severest deformation in the
temperature range of —5--10 °C.
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low temperature performance

K PEIRBE AR B U 7 TR - Bl 2 SR T AR
TETRR 5 B 2 2 T ARG S5 A S . ol T T R
JEANTREE A AR R AR 22K, Y A TR &
Gitby 3z Jymt R B2 A R R BT 1 Ay 1 Bt A
Oy, Fe PRS2 AP SS A998 , 2 75 1R & RHm
JRIRZ BRI Y, Wi A5 R AHERS P AL 2 55
W DR, %K R HE A T A B AKORG )2

KRB, 2018-12-12

E£WH . HRARFHAES (51578200)
EZ®AN: K H1981—) B 1L B H
BIE1EE . K %, hangf@ hit.edu.cn

PEREBEATHTFEAR 2L

T, R BRAET 1B R 2 0t TR AN Bl K2 /Y
Bl K Re it os 25 R BRSOk 3 ] XK g iR #E 1
AT T ) 75 7RG 245 J2 B H R ZORPEAT T DR B 5 3L
HET, SCHKL 4 ] R HUR IHAR OB B P 7 | e o1~ 3%
B RE I SR KRRE. SCHR[ 5 ] XU 7 3R
RN+ A SRR R U R 2 )R DR 217 K
MR . SCHRL 6 1R FH SBS ZA W et LAk 75 1
NPEREDL R BB RS S5 R RE. SCRRL7 ] & L SBS 24
PRI TR A [0 B KRG 45 )2 B 25 BB, HORG 25
PERENL R, DUE AL TERE A B K PR RE R 47, SCHK[ 8]



53

SREE, 2 JRURIREE B il B 5 B K 452 1ok fig 27

VYN ER B R EE 1 50E Bk E R A
Wit R8BS, Rl 45 2 B F 0 4 I R 51
V. SCHR[ O ] HEUUN Bk SBS w0 i AAR I i
T MAE TR EE LA B AR 45 2 Ak SCHERL 10 ] BF
il —Fh B B A B 7K RG 45 )2 EAC, HA 28 H 1 i i
Rt SCHER[ 11 ] SR T AR I 8 Bl /K 6 b e 16 W 2
SBS M Z BB KRG 25 2B 2. SCik[ 127 41
2T ES-2 Wl EZM AC-5 Wi b & SR,
R BILIR FE XF Bg AKORG 235 )2 I e B 1 R AR K.

BT X B KR 45 )2 W B R 8 bR, SCHR[ 13-15] 4
BT VRGN . SCHERT 16 82 1 T AN B K A
A% FE AR B 178 T 00 G S48 A, BIVRY 285 7 BE ANt 59 4
AE. SCHR[ 17 ]33 T 89 U] - m) 41 far 28 04 L 59 3K
5 SRIEMIREE 1 D Ui 2 B ARG 4. Sk
[ 1] & B TR 2 2 o TR 958 4 AF T e 2% )2 s T b
ReA i s, Sk [ 18 ] FI2 11 85 U1 8 75 5
SBS sPEWI T FYT—1 AU B K bk A de v 2L Ak U 7
B TR S AR A, 3 o P i 56 AR A AN ] By
IKIZ K45 50 B AR AL M. SRk [ 19 ] 2R &L 89 ik
B BIFSE T AN [R) 2 e R 2% T ) i e i X A U0 5 B
KRGS Z B UIPERE RS2 FL A, SCRk[ 20 ] %F ERS
B R R Y DI AR UEAT AT 5T, 15 3] EBCL 5404
LI SMA-13 5 RA-05 Z ] By 5 LA .

251 X Bl KRG 25 J2 4 RE I R R AN R 1)
Wiz se 3 (AR £ XK TR TREE T Bk 252
DL W AR S A 2 A B 7KORS 45 )2 1 BiE 3R
I, AR SCE XK YR TR BE - Tl B e R X SR
AR BRI | P DL K i b /N G
R T 2L R 4356, %7K R TR B 475 1 42 45 B /K
Rigs 2B VI BE RS PERE RIRT 2 Rl et g
EATAIGE , LA Sk K Ui TR 5 A9 1l e 1 T A
ARZFE.

1 K5 AR RO R ] &

1.1 KA

DLR IR VTAS A& — w4 ol A B 1 AR K
TAMKAE. /KIRTREE LRI C50 BB HLHR R N M
AEREE L B AR BN 1.5% oK. R
Pt T 9037 B S i TR Bk B A e K R = R
490 kg . 7KN 153 kg 10~20 mm #4759 1 084 kg .
W hy 723 kg JHUK N 7.2 ke, RAMLEC A EiEATIR
LGB PHE N 135 mm.

A B ACKE A5 2 T 2R S R T B R B &
JEATBRA A= 1 SBS B Bk AL 452, B2
FKHIAC=5 RPN SR, X T AC-5 &b,
Bt 9%;3 ~6 mm BIHLEI RS 5 31 %,

0~3 mmIHLHIED &5 62 % , 5 K5 7 %.
1.2 iXGH&E
12,1 ZEEM

SHARFOK TR BE 0 5 W 0 Wk 2
[i] P J22 [ 5 U] 55 RG 25 M g, A SCR B AC=5 Ui
W B KRS S5 2 AR P TR % - =34l s i & Al ik
AR

IO B T AR K V8 Sk P TR BE 43 e L ) 2
B3R, 2R IR 8h % 52 i AL 75 il 4% 300 mmx 300 mmx
50 mm AYTREE il of RS PR A 28 d fifi A
FISRBE. F MG T 90 ALHL XS H 3 1m0 e AT B LT
K. B 43 W J2 A B KRG 45 )2, B RO Je
TLe 4 h oA A SR XU SR, X6 A e 7 7K K
252 IR BE ARG T BGES SRR AR 100 mm 5
5 em BYEIARCE. WU, MR 4E A B TR
Wies B Wi IR A R SRR ) 2 SR e 5 R S
RGN S em [ AC=5 Wit Rb R Wiz, Bk
YEB AC-5 Wi R E T E AR 4 Bl ARG 45 )2 1 1R
HE ORI SR EAR N 100 mm BYRLEL, e SE A
R 1.25°, K F1°4 600 kPa, HERS 3 4 30 r/min A,
RUZAF XA HEAT 100 YRS FE S A, fe Z0F 1%
IRV IREE + - B KRG S5 2 - U 5 i 25 # ( =2 A iR
FORUR RN 1 B,

(o) IS T EAREE
E1 SRR
Fig.1 Forming process of composite specimen
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Fig.2  Preparation process of beam specimen
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Fig.5 Interfacial failure modes of shear specimens
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Fig.6  Relationship between shear strength and the amount of
waterproof cohesive layer
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Tab.1 Coefficient of shrinkage variation in different temperature

ranges
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