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Effective reinforcement depth of high energy dynamic

compaction for filled subgrade
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Abstract: The reinforcement effect of high energy dynamic compaction is remarkable and its application is
more and more widely. The effective reinforcement depth is an important index for evaluating the
reinforcement effect and determining the dynamic consolidation plan. In this paper, taking a project of
10 000 kN * m high energy dynamic compaction for filled subgrade as a background, the finite difference
software FLLAC 3D was used to carry out numerical simulation of dynamic compaction at a single point
multiple times. The effective reinforcement depth was calculated according to the stress after tamping. The
results show that the effective reinforcement depth increases first and then becomes stable with the increase
of tamping times. The growth rate of effective reinforcement depth after 6 times of tamping is extremely

small. The sensitivity ranking of soil parameters to the effective reinforcement depth of dynamic
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compaction has been obtained by orthogonal test and extreme difference analysis. The drop distance and

hammer weight are positively correlated with the effective reinforcement depth, while the hammer diameter

is negatively correlated. The impact of hammer weight on the effective reinforcement depth is greater than

the drop distance.

The combination of heavy hammer and low drop distance has greater cumulative

settlement and effective reinforcement depth under the same tamping energy. The formula for estimating

the effective reinforcement depth of high energy dynamic compaction has been proposed and the dimensional

unification has been realized. The deviation between the formula and the simulation results is small, which

can be used as a reference for the same type of dynamic compaction projects.

Keywords: subgrade engineering; filled subgrade; high energy dynamic compaction; finite difference method;
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Fig. 1 Numerical calculation model
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Fig. 2 Schematic diagram of impact load
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Table 1 Material parameters for numerical analysis
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Fig. 3 Relationships between number of drops

and cumulative settlement
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Fig. 5 Variation of DPT blows against depth before

and after dynamic compaction
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Fig. 6 Relationships between number of drops

and effective reinforcement depth

3 HmMEERERSH

58 75 A O [ R s e PR R A 2, BT A
L5 AR 28« ARS8 A s S A i TP L B
RI7 BN AR it T S 40 46 75 B T i
FRASFIIEEE 55 . LUR 20 S AT 20 B . AR 4 P 15 45
R ERPL R S WA 7. 5~10. 5 m Ab B[]
N A3 R 10 5 R R0 R
3.1 TESHEHH

558 75 0 1 Ao A 7 e vk AR ) Bl R ) )2
FROR Wk IR A () A R o PRI L ST H AR S B s 55 A
SO B R BE I 52, R IE 3SR 24 4 Ty ik



% 5

RRIE, % BB R AL TR IATE S 6 A A e B R E 31

AT T 5 S B A7 [T A A R 2R ) — M/ A

A BN B85 0 BT A B AS DR 28 D S P A B I AR

PO PR AR R B MR I BERE 2 25 S8

ARSI I3 2, 75 IR S H 36 R I BON 5 kPa.
2 ESWEHAKE

Table 2 Factor level of parameters

S A THA W P EE 4
E/MPa Hr p/(kgsm™) il o/ (O
1 50 0.2 2.2X103 30
2 65 0.3 2.4X108 35
3 80 0. 4 2.6X108 40

XFIEREE L, () st I REIKEE n AR E
WEGm AEEANE, W DK ERE ) AHEER
FRRIGAE RN vy vi=1,2, 01,7 =1,2,==m, XF
AT 22 53 BT B s e T e AR

K; = Eyi/‘k (8)

k=1
Rj == max(Klj ’sz 9"'9K,’j) *min(Klj 9K2j 9"'7K1'j)
€))

KKy W« DARFETE ] MHEERNSETTSEGr
R KT E G AR REG v Wi
AKETE ) DR b MRS TR, A2,
e 28 8K U122 PR 2 0o 23 S ) e v

AU 2 =K IEAS R Lo (39, i 1.5
05 T ARG OO R 154 LA 0 R EE MR 5
K K OFATH 2401 G5 R W3R 3. LIRS %K
BRI HE T A QA P B > 8 B > PN B 482 g = ok
M, A a6 245 0 v L YA P B RN 2 B XY i
75 A ROM R E AR R

x3 WMESWER

Table 3 Results of extreme difference analysis
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Fig. 7 Results under different drop distance
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Fig. 8 Results under different hammer weight
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Fig. 9 Results under different hammer diameter
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of effective reinforcement depth
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