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Tab.1 Parameters of typical pavement structure

/(20°C,MPa) /(kg/m?) /em
1 400 2 350 0.35 4
1 200 2 350 0.35 6
1 000 2 350 0.35 8
1 400 2 300 0.25 40
1 000 2 300 0.25 20

2
Tab.2 Allowable dynamic deformation of subgrade top of typical highway structure

n o r) /mm
A <100 >0.314
B 100~400 0.314~0.238
C 400~1 200 0.238~0.191
D 1 200~2 500 0.191~0.165

E >2 500 <0.165
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Fig.2 Diagram of indoor test
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Tab.3 Physical and mechanical parameters of subgrade soil
/(kg/m*) 1% 1% /(20 °C,MPa) /kPa /(°)
1950 10.5 96 38.50 46.7 355
(5) U
E =2F (5)
:E ;E o
Y o 4 o
4
Tab.4 Test results of dynamic resilient modulus of subgrade soil
/MPa
/kPa
10 20 30 40
10 113.06 123.56 138.06 150.62
20 107.30 116.15 125.05 139.52
30 105.21 113.56 121.36 132.86
40 103.53 107.95 115.20 125.97
[11-13]
, 103.53~150.62 MPa, ,
2.69~391 , ,
2) ] b b
; (6)
P(1)=P,lsin(6)! (6)
P ;0 ,0=2mv/L ;v ;L o P
(7)
Pnnx:kP() (7)
:k ;PO o ’
P(t)=kPylsin(2mv/L)I (8)

5 5
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3) o
5
ANSYS Workbench ’ Tab.5 Parameter of load
3 o 1 B 3 A 4
5. 2
° o) PJkN 100
’ X 2 ’
o k 1.3
6/Hz 20

(a) (b) (¢)

3
Fig.3 Finite element analysis of dynamic deformation
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Fig.4 Relation curve between dynamic deformation of
subgrade top and loading times

6
Tab.6 Relationship between dynamic deformation of subgrade top and loading times

a b

0.015 8 0.205 u,,=0.015 8 N
0.010 1 0.235 u,=0.010 1 N°%*
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Control Analysis of Subgrade Resilient Modulus Based on Dynamic
Deformation Control Method

Ren Yuanyuan

(College of Highway and Railway Engineering, Shaanxi College of Communication Technology, Xi”an 710018, China)

Abstract: As an important control index of expressway subgrade, resilient modulus is often based on the static
characteristics in the current design method, which is inconsistent with the actual situation. It is of great signifi-
cance to establish the control method of resilient modulus of subgrade based on the dynamic characteristics of
subgrade for the construction of expressway with high quality and good road performance. In this paper, the dy-
namic deformation characteristics of highway subgrade are studied through laboratory tests and finite element
simulation. The variation law of dynamic deformation of subgrade structure with loading times is analyzed, and
the relationship between dynamic deformation of subgrade and resilient modulus of subgrade is established. From
the point of view of dynamic deformation, the requirement of resilient modulus of expressway subgrade is put for-
ward. The research results may provide guidance for the control standard of resilient modulus of expressway sub-
grade.

Key words: expressway; subgrade structure; dynamic deformation; resilient modulus; control standard



