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Bonding and Load Bearing Characteristics of Grouting Layer in
Prefabricated Cement Concrete Pavement

ZHU Maojiang', WENG Xingzhong', ZHANG Jun', YANG Bohan®, LIU Junzhong'
(1. Department of Airfield and Building Engineering, Air Force Engineering University,
Xi’an 710038, China; 2. Air Force Engineering Design Institute, Beijing 100068, China)

Abstract: In order to solve the optimization problem of grouting layer in the application of prefabricated
cement concrete pavement, an orthogonal test scheme with four factors (grouting type, bottom roughness,
grouting thickness and base structure) and three levels was designed. The vertical static and fatigue
loading tests and lateral loading test were carried out. Results show that the bottom roughness has the
greatest influence on the bonding characteristics between the grouting layer and the surface layer. The
grouting type has the greatest influence on the bonding characteristics between the grouting layer and the
base layer, as well as the bearing capacity of pavement structure. After fatigue loading, the neutral plane
of the surface layer exhibits upper shifts in different degrees. The relationship between deflection,
pressure and fatigue loading times has three stages: dramatic change, linear change and stable stage.
Under lateral load, high strength non-shrink grouting material (CGM) has the best bond with the base.
The relationship between lateral load and superstructure displacement meet the quadratic polynomial
pattern. When the grouting material is CGM, the slab bottom is smooth, the grouting thickness is 2. 0 cm,

the base structure is 12% cement stabilized soil, the pavement grouting layer achieves the best bonding
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characteristics.
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Tab.1 Mix proportion and properties of three grouting materials
BE/% 3 B /MPa ) /h
WRAK KRB ‘ - Wi 3 /mm A ‘
Uk 7K 51 GLBER YLE Eisiiy Bt 2k
PTC 0.5 3 0.1 334 33.0 6.2 2.5 3.5
CGM 0.2 — — — 322 27.3 5.6 6.0 10. 0
SKC 0.5 — 0.8 1.0 297 40. 6 5.3 0.5 1.0

L2 EXRBEARRIT

A SCTT JRE F) THE 6 T2 et 4 P 1 6 2 R 3 T 9
B5E /N AP 2 P XK Y TR B 3l A AN B
R 2 2 ) S SR K B K B SR AR
HEI )R 5 JEE | T )2 MR JF MRS 7 38 DA B R SR 4 2 4
AR A R 7 25 B ILFA R K A 3C
IR % R I R AOK i3 2 fros. 56 2k H
PO PR 2R =K B9 IE 22 18 (Lg (3) Ik 3 Fiom.

F2 EXRBHEERFMAE

Tab. 2 Factors and levels of orthogonal test

KO WERCRIFPZE BUSHIRE R WERERE/om RLZ45H
1 PTC Bk i & 3.0 12 Kk JefasE +
2 CGM B 1.5 9% kI kaE +
3 SKC RV 2 2.0 6% K RFE £
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Tab.3 Orthogonal experimental design L, (3*)
156 SN
o AR 5 c b
1 A B CiDy 1 1 1 1
2 A1 B;C; Dy 1 2 2 2
3 A B;C3D; 1 3 3 3
4 Ay B CyD; 2 1 2 3
5 Ay B; C3Dy 2 2 3 1
6 AyB;Ci D, 2 3 1 2
7 A3B1C3Dy 3 1 3 2
8 A3B;CiD; 3 2 1 3
9 A3B;C, Dy 3 3 2 1
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Fig. 1 Vertical loading test arrangement
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Fig. 2 Lateral loading test arrangement
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Tab.4 Results of vertical static loading test

.- EES i 45 P4 b TR FE b
A B C D 7 p/kPa A/pm

1 1 1 1 1 0.71 100. 5 397
2 1 2 2 2 0.59 71.8 617
3 1 3 3 3 0.93 31.7 584
4 2 1 2 3 0.76 170. 1 361
5 2 2 3 1 0.78 289. 1 294
6 2 3 1 2 0.96 98.0 314
7 3 1 3 2 0. 64 95.2 453
8 3 2 1 3 0.61 60. 1 215
9 3 3 2 1 0.74 170.0 316
Ky, 2.23 2. 11 2.28 .23 PL o 9 PR 48 bR 9 B 22 23

K, 2.50 1.96 2.09 19

Ks, 1.99 2.63 2.35 2.30

R, 0.51 0.67 0.26 0.11

Ky, 204. 0 365. 8 258. 6 559. 6 LL p R VA0 58 A3 R B 25 43 17

Ko, 557.2 302. 0 411.9 265.0

K, 325.3 299.7 416.0 261.9

R, 353.2 66. 1 157. 4 297.7

Kia 1598 1211 926 1007 PL A ST 48 b5 B8R 22 53

Ko 969 1193 1294 1384

Kia 984 1214 1331 1160

R, 629 21 405 377
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Fig. 3 Changes of strain under fatigue loading
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Fig. 4 Test results of deflection under fatigue loading
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Fig. 5 Test results of pressure under fatigue loading
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Relationship between lateral force and dis-

Fig. 6

placement of superstructure
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Tab.5 Fitting equation of lateral force and displacement of
superstructure
HIp s W& T R?
1 Y=9.32+36.66X+12.67X> 0. 994
2 Y=—0.87+17.15X+15.68X* 0.999
3 Y=—0.38+27.32X+14.56X? 0.998
4 Y=5.03+2.79X+12.79X? 0.998
5 Y=4.98—3.74X+12.57X? 0.995
6 Y=28.03—1.22X+16.45X* 0.992
7 Y=6.25+79.51X+6.55X" 0.998
8 Y=0.16+72.14X+7.39X? 0.999
9 Y=4.57+93.96X+3.91X? 0.998
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