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Identification Method of Semi-rigid Base
Disengagement Based on Deflection Basin

CHEN Nant, CAO Changwei®, LING Jignming', WEI Hong'
(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. China Road
and Bridge Corporation, Beijing 100011, China)

Abstract: A 3D finite element model of a base-disengaging
pavement structure was built for dynamic analysis. The
effects of disengaging area, gap height and base cracking on
deflection basin were analyzed and characteristics of deflection
basin for a base-disengaging structure were compared with
other base damages. According to a correlation analysis, DR,
and AREA, were proposed as judging index for identification of
base-disengagement. Based on an assumption of defects
dispersion, relationship between disengaging area and
equivalent modulus decrease was analyzed and an empirical

model in estimating disengaging area was put forward.

Key words: asphalt pavement; base disengagement; dynamic
analysis; structure response; deflection basin parameters;

estimation of disengaging area
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Fig.1 Stress mechanism of a base-
disengaging pavement
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Fig.2 Disengaging area in models
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Fig.3 Penetrating cracking of disengaging

base in models
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Tab.1 Parameters values in models

#HE  E/MPa “ o/(kg e m™®) ¢/kPa /(") ¢

mE 4800 0,30 2 200 — — 0.05
B2 5000  0.35 2 000 — — 0. 05
T & 150 0.40 1 800 18 25 0. 05
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Tab.2 Detail information of analysis cases
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Fig.5 The height is 3 cm, characteristics of
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Fig.6 The width is 0.9 m, characteristics of

deflection basin of various h
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Fig.7 The width is 1.5 m, characteristics of

deflection basin of various h
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Fig.8 The width is 0.6 m, effects of penetrating

crack on deflection basin

1400
1200

& 1000 —ERH TS
EX A N
= goo[ T
g ko
2 600] )
B 400] RN
000 TR

0 30 60 90 120 150 180 210

W A AT OB B fom
9 BR=EEA1.2mEERTRENEREXN
Fig.9 The width is 1.2 m, effects of penetrating

crack on deflection basin
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Fig.10 Scatter diagram of DR,—AREA, of
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Fig.11 Secatter diagram of DR,—AREA, of
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Tab.3 Index and criterion of disengagement

identification
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Tab.4 Regression coefficients and correlation of

the model
HEIRRE [EVEEY7¢ AR
hac/m hpc/m a b Rz
0.15 0. 40 —0,174 1 —193, 245 0. 996
0.15 0. 45 —0.186 5 —194. 703 0.993
0.15 0. 50 —0.181 3 —197. 674 0.994
0.15 0.55 —0,173 6 —211, 220 0. 994
0.15 0. 60 —0,175 6 —215, 675 0.993
0. 20 0. 40 —0.1755 —196. 556 0. 995
0. 20 0. 45 —0.186 0 —197. 281 0. 995
0. 20 0. 50 —0,1817 —205, 541 0.992
0. 20 0.55 —0.1811 —214. 471 0.994
0. 20 0. 60 —0.1817 —218. 891 0. 996
0. 25 0. 40 —0.168 3 —205, 058 0.993
0. 25 0. 45 —0.188 7 —209, 507 0.992
0. 25 0. 50 —0. 206 6 —212. 376 0. 992
0. 25 0.55 —0.199 6 —216. 104 0.994
0. 25 0. 60 —0, 200 8 —221,182 0. 995
0. 30 0. 40 —0,172 0 —212, 872 0. 997
0.30 0. 45 —0.184 6 —213. 483 0.994
0.30 0. 50 —0.2059 —220. 719 0. 995
0. 30 0.55 —0.204 5 —230, 674 0.993
0. 30 0. 60 —0.196 1 —235, 440 0. 995
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Tab.5 Verification of index and creterion
Bias e fa e

WEHS DR, AREA, HIE SR
P 0. 625 0. 852 PN
D, 0. 443 0. 803 HE T s
D, 0. 471 0. 817 HEEEL e
Ds 0. 463 0. 822 BRI e
4 i

(D) iz TG BROX 42630 A 28 O T R N B LA R
W 2. 255 o 37 S . A — R BT W 5 T3 J3E 2+ 8 B2 %o
BYLRSEIE/N AU H T A 20 A 30 em KA
F A R 3o LA I s B LT B A R

(2) itz B2 B TR AR BL R & ULA B8 B B A9
SO s R D BT o AR I, Fh T AR B
PRYEFF B BIR , 2 S BUE DL AR TARBIR B AL
BLBET.

O EZ BT PLAFHE S EZ TR B Z AL
S PTAE KB L. R = E AT . 4 R
BUEI R T EEARHEOL, M EZ A ST
ALHB=H —ERZE, HEMEIE LT BUEE
SRR ESAFE, B0 T RERIE
.

WX DR, K AREA, Sz HY
R R T HAMR . 2P o & Fh 2 T
ULHI DR, K AREA, $845 3 A FEAL ] K0 A /] i 2

FAFT DR, MYEE¥/NT 0.5 A REFHESE
NEEHE A DR, $8ERHEFTIX 40 B 28 4504 T E R i
AREA, 777 REAS B VR DL 2 1 A% O, Ho o “ 2
RO T RIEB "1 AREA, ¥/NF 0. 9, T “ 22
TR RREB =" AREA, T#E KT 0. 9.

G RIG LS J= SR b R R B, I B 45/ FWD
BYLNRE, A T2 AR S 5 + A
Bk AEs ZIEMRR. M4 RIRE AN, AE 5
S HRFR 2T — AL B #h 2, JF B
AT 2 A B U7 R B T A S A T R 22 5
(o] A Y,

S 30k

[1] U S Department of Transportation. AC No: 150/5370-11A Use
of Nondestructive testing in evaluation of airport pavements[S].
Washington D C: U S Department of Transportation, 2004.

[2] Tetsuma Toshioka, Tsuneo Tsushida. Application of GPR to
detecting and mapping cracks in rock slopes[J]. Journal of
Applied Geophysics, 1995, 33(3): 119.

[3] LEE Yungchien. Condition assessment of Flexible Pavements
Using FWD Deflection[ D]. [s. n.]: The University of North
Carolina, 1998.

[4] Kim R Y, Ranjithan R S. Dynamic analysis-based approach to
determine flexible pavement layer moduli using deflection basin
parameters[ J ]. Transportation Research Record, 2002, 1639
36.

(5] WG HlgkieiREE LEmBa R R R e (D] 1R
Bk, 2011.

TAN Yue. Response and identification method of void beneath
airport cement concrete pavement [ D). Shanghai: Tongji
University, 2011.

(6] WJEE. WA TUE BEE RN T4 5 [D].
3 RPF R, 2009.

XIE Zhaoxing. Evaluation of distressed asphalt pavement layer
condition [D]. Shanghai: Tongji University, 2009.

[71 Foik. T FWD H RIS 2 7 B T AR 2 B0 BB IE
FEEID]. k¥ Wk, 2009.

QIU Xin. Study on modulus parameter backcalculation and
correction method for CTB asphalt pavement based on FWD
testing technology [D]. Shanghai: Tongji University, 2009.





