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The Control of Resilient Modulus of Soft Rock as Filling Material for
Subgrade Based on Dynamic Deformation Control Method
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Abstract: Based on deformation compatibility principle of subgrade and pavement, combined with the pave-
ment deflection control standard of current highway related code, the tolerance value of dynamic deforma-
tion of soft rock subgrade top is obtained. The theoretical solutions of elastic multilayered road structures
under dynamic double-circular loads are derived by using the transmission-reflection matrix method and the
superposition principle. The dynamic deformation of soft rock subgrade top is deduced with inverse Hankel
transformation. The critical value of resilient modulus of soft rock filled in area is determined based on the
dynamic deformation control method. According to the thickness of the subgrade structure provided by the
existing highway code, control requirements of the resilient modulus of the soft rock filler satisfying the

condition of dynamic deformation is put forward, and the soft rock filler is classified according to the resili-

ent modulus. The results of this research can provide guidance for the optimization of the soft rock filler.
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1

Tab.1 Computational parameters of typical soft rock subgrade structure

/MPa /(kg s m %) /em

1 400 2 500 0.25 4
1 200 2 500 0.25 6
1 000 2 500 0.25 8
1 400 2 400 0.25 41

200 2 300 0. 30 20

160~200 2 000 0. 30
— 2 000 0. 30 —

2

Tab.2 Tolerance values of typical soft rock subgrade

structure
N./( . ) ol /MM
(A) <150 =>0.301
(B) 150~500 0.301~0. 232
© 500~900 0.232~0.209
(D) 900~2 000 0.209~0.175
(E) =2 000 <0. 175
2 2
(D N
s
(2) .
s
s
s
s
(§ D
, 0.3,0.8,1.2
1.5m
, 3
(Eq) s 3 . 3
N s
s
s
I~1V 4 ,
s s
4  H

u./mm
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=== U1 =0.209 mm, — 1;,;=0.232 mm

Fig. 2 Dynamic deformation calculation of subgrade vs. resili-
ent modulus of soft rock with different replacement

thicknesses
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3
Tab.3 Critical values of resilient modulus of soft rock with different replacement thicknesses
E../MPa
h/m N.=500 N.=900
E,=120 MPa E,=160 MPa E,=200 MPa E,=120 MPa E,=160 MPa E, =200 MPa
0 >81 >81 =>81 =100 >100 =100
0.2 =176 =74 =72 =97 =>93 =>90
0.3 =>74 =70 =67 =>95 >89 =>85
0.4 >T72 =66 =63 =>93 =85 =80
0.6 =67 =60 =56 =90 =77 =72
0.8 =>63 =>54 >48 =>87 >T71 =>64
1.0 =>57 =47 >41 =>83 =65 =56
1.2 >54 =42 =35 =179 =60 >44
1.5 =48 =>35 =27 =74 >51 =>40
1.9 >40 =>26 =>19 =66 =40 =>28
2.5 >28 >16 =>10 >55 =26 =17
3.0 >20 >10 =>10 >44 >18 =>10
00
sof % i . .
o $ : 8
(=9 *
: . : I @)
20 * ,
0.2 Oi-l ()I.() Oi8 lf() TQ 1.4 ﬁ()
IR L FIRE /m (3)
5 (CBR). CBR :
Fig. 3 The distribution of critical resilient modulus of soft
rock filling material under different structural layers , ,
of subgrade ,
4 ’
Tab. 4 Recommended classification values of the soft rock ,
filler determined by resilient modulus
E/MPa -
/m
1 =80 0~H N [1] , , s
1 65~80 0.3~H [J]. .2005,26(Sup) : 53-56.
111 65~40 0.8~H ZHENG Mingxin, FANG Tao, DIAO Xinhong, et
v <40 1.5~H al. Experimental study on feasibility of filled sub-

(@V)

(2]

grade with weathered soft rock[ J]. Rock and Soil Me-
chanics. 2005, 26(Sup): 53-56.

[yl 52009, 31(4) . 75
81.
DAN Hancheng, LI Liang, HU Ping, et al. Interior
experimental study on compaction of weathered soft

rock subgrade engineering characteristics filling mate-
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