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Study of wave type asymmetry settlement and its mechanism
of soft soil roadbed
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Abstract: The deformation is the dominant factor of the quality of the road constructed on the soft soil foundation. Tianjin Dongjiang
port is located on the hydraulic filled soil foundation which is improved by using vacuum preloading method. Roads in this area
often suffer wave type asymmetry settlement, which seriously affects the usage of the road and causes damage to both vehicles and
human being. It is found that the initial wave asymmetry deformation of the road on very soft soil foundation is usually existing and
will be developing continuously under the traffic load. The mechanism of the wavy failure of the road is discussed by establishing a
mechanical model. The method of using geogrids to reduce the asymmetry deformation is proposed; the reinforcing effect is analyzed
using finite element method.
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Fig.1 The load of construction vehicle
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Fig.2 Theload of container vehicle
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Fig.3 Settlement of road in March, 2009
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Fig.4 Settlement of road in October, 2009
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Fig.5 Settlement of road in April, 2010
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Fig.6 Settlement of Meizhou road along the axes
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Fig.7 Model of vehicle load under the wave
type deformation

7 f2l (D). (2) AT H:

1t AB Bt 12 2 R J1/NT BC BRI )
77, R AR K [ i /N T e Ak i 1 b9 %7,
DRI T FF 3% 110 DA Ah = A RO B AR T /N T A Ak 1)
UIFEATE o

[FEEAE DE Bk i) J3/NT CD B 7,
[ ] 75 R U AL % T AR T /N TR A AT A
o

BC Bt: B A3l C AR+, 7EAH
[FHLES 225 10N, e )y AR = A
HiZ5, CREERT B S, AR e
O AWHE/NE R 0. MR (2), BRI
Ko QW FOROK, BD: RS IHRACA, %
1052 B B Aer s R, DT A B8 1 7 < 38 ey 8076
A EBAR SRR AL TR K

CD B: C riddfEic K, tH Cnl DR/,
[ AN R T 0 AWk, M (2), B
HIHPLN, 0 MR, Fgkeh, RIS H,
TEPE AT AR B B 1 52 B B i K, AT, A
% T A A8 8 mr A T A B A1 i R iR R A8 T B
Ko

A B E 23, AR/ R 2 2 E R
Ve 55 3 A (R B 2 B A 1 FH BB B4 I e 25 A
W oK, T2 30E B 1B IR AN I ST R A T (1)
Joksl LK 8. 9.

o IR AT T, R B A R PR IR AR
TEINLEIR . OTEE BB 8 5 NI LRI B, T8 %
DRI 72 A — s BN S8 A3t B i H I G e YR TR e
ASCRRZAANE IR o QTEWE SR BRI NAS[F] 1)
AR A E F S AR AE AN AT 0T B ANIRT I, AT
T B AR AR BEAN W N o L AR T AN TS
DR I S DR B T B b T 93 A AN I AT Ak, ZE A0
8 T AN [) A B A 28 AN S8 AT M & 5 AN 8 5130



LR

PISLOREE: BB PRI AN SR IO AT 529

B, RIS I 2P AN S P T AR ANIA 594
SRR .

B8 I HBIERNA FT

Fig.8 The vehicle going downriver
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Fig.9 The vehicle going upriver
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Fig.10 Foundation improvement using geogrids
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Fig.11 Model of finite element calculation
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Fig.12 Nephogram of stresses under the geogrids
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Fig.13 Nephogram of stresses without the geogrids
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Fig.14 Nephogram of settlements using the geogrids
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Fig.17 Relationships between the deformation
and dynamic load
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