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Research on the rapid detection method of compaction quality of
highway rockfill subgrade based on the PFWD

LI Sheng', GAO Mengke',LIU Yulong®,ZHONG Shaoji¢
(1.School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114,
China;2. Second Engineering Co.,Ltd., Communications Fourth Aviation Bureau, Changsha 410000, China)

Abstract: In order to improve the detection efficiency of the compaction quality of rock fill subgrade,
the portable falling weight deflectometer (PFWD) and water bag method was used, based on the
representative rock fill subgrade at the TJ09 test section of the Guangzhou Lianyungang Expressway.
The regression model for the resilience modulus, resilience deflection and porosity of rock fill subgrade
was established. The rapid method of the PEWD was explored to detect the compaction quality of rock
fill subgrade. The results show that the correlation coefficient (R,) between the resilient modulus and
porosity is greater than 0.7, and them show a good correlation. The variation coefficients of of the
resilient modulus and the resilience deflection are 16.7% and 19.0%, respectively. Those indicate The
dispersion degree of resilient modulus is smaller and more stable than that of rebound deflection. The
PFWD is proposed as a fast method for the detection of compaction quality of stone-filled roadbed.
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Fig.1 The PFWD system
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Table 1 Results of coarse screening

KiAgmm  NTIZAAR LB A% BT R %
200.000 100.00 100.00
60.000 100.00 100.00
40.000 58.80 58.80
20.000 26.94 26.94
10.000 13.75 13.75
5.000 6.30 6.30
2.000 3.99 3.99
K2 mERIER
Table 2 Results of fine screening
Aift/mm  NFZRA LR A% R TR U %
2.000 100.00 3.99
1.000 48.58 1.94
0.500 38.07 1.52
0.250 31.53 1.26
0.075 16.19 0.65
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Table 3 Subgrade filling parameters of test section
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LA 18441 km, Z RS H B E A 5.510 km, Oy THIK  03~12 WA <100 mm H.<2/3 2 200~300
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Table 4 Roller models and parameters
iRey Ji N PRahE I /mm AR J1/KN R /mm IR/ He PR FE/(kmeh™)
B T. CLG6226E 26 1 600( 142 )x2 130( ) 400 2.0 33 4~6
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Table 5 Field test results of test section

PFWD £ £
S FE mgasy LR
T/ MPa
(0.01 mm)
1 137.563 67.717 17.8
K148+ 2 153.811 60.564 16.4
535 3 149.637 62.253 15.4
4 108.337 85.985 19.4
5 151.672 61.418 16.9
K148+ 6 125.338 74322 17.5
565 7 155.653 59.870 15.9
8 134.988 69.009 16.7
9 111.698 83.398 183
Ki4gs 10 98.839 94.248 21.4
580 11 87.556 106.394 19.7
12 109.420 85.134 20.8
13 151.672 61.418 17.9
Kldg+ 14 153.228 60.794 15.3
605 15 167.694 55.555 14.8
16 158.566 58.748 152
17 122.774 76.184 17.6
Klage 18 144.931 64.275 17.3
635 19 141.561 65.753 18.4
20 119.865 75.855 19.9
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Fig. 3 Distribution of the PFWD measuring points(unit:m)
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Table 6 Modulus and coefficient of variation of rebound

deflection
K1 H e 5 KA~ Pz RS
T 20 22.46 0.167
[E RN 20 13.58 0.190
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Fig. 4 Correlation between rebound deflection and porosity
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Table 7 The fitting formula of rebound deflection and

porosity
[EVEpiE:N A A Ao R
e EVE| n = 0.11530 + 9.3937 R*=0.681 2
EReEE| n = 11.06 6¢>4 R*=0.672 9
SRR no= 9.0218In(l) - 20.742 R?=0.716 8
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Table 8 Fitting formula of modulus and porosity

EIEpE=Y PAEARK AHFEE R
PRI no= -0.0731E + 27.442 R*=0.749 3
FREL M n = 3043l "0 R*=0.748 2
YHEAE  n o= -9.0611In(E) + 61.894 R*=0.727 4
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