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Model tests on compression of base layer of immersed tube tunnels
considering siltation
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Abstract: The measured statistical results show that the settlement of immersed tube tunnels during construction accounts for
more than 50% of the total one and is mainly caused by compression of the base layer. Based on the prototype of Shenjiamen
Port immersed tube tunnel in Zhoushan, a 1:10 scale shrinkage model is established for the longitudinal length of 30 m focusing
on the formation process of sand base layer in marine environment to study its compression process under different deposition
conditions and to assess the impact of back silting. The results shows under no silt gravel, the compressibility modulus of the
overall base layer is 3.41 MPa, indicatings the poor compression performance of base layer. Under different concentrations of
back silting, the compressibility modulus of the base layer ranges from 1.54 to 3.89 MPa, mainly about 2.34 MPa, about 0.69

times that without back silting. The silting acts like lubricant which increases the interleave of sand and gravel, extends the

compression settling time, increases the compression amount of base layer and enlarges the regional inhomogeneity.
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Fig. 1 Photo of model tests
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Fig. 2 Layout of sand filling holes and observation holes
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Fig. 3 Situation of base layer after unloading
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Fig. 4 Variation of settlement with time under 1.5 kPa
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Fig. 5 Variation of settlement with time under 2 kPa
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Fig. 15 Variation of settlement with time under 3.5 kPa
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Fig. 16 Variation of settlement with time under 1.5 kPa
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Table 1 Maximum compression statistics under each single-stage load

T Eéfﬁﬁﬁ FAZRAur T 1R 35 K R 4 e /mm B RS
fif 7] /min 1.5 kPa 2.0 kPa 2.5kPa 3.5kPa /mm
WE 10 AR 45 0.15® 0.08@® 0.092 0.07@B@®@ 0.39
W2 1 10 kg TR 45~60 021@ 0.16@ 0.22@ 0.08@ 0.67
R 3 115 kg Ve 60~75 0333 0.15@ 0.09@@ 0.14@ 0.71
RS 4 0 50 kg IR 60 0.19Q 0.19Q 0.13® 0.26 0.77

(3RS EL 4 ALRIG A i Bt K4 (K Rt
{5, FTRUARBL: [PRREMOC, Rk 4o Hok
[ 45 Gl 1D SRR 4 Gl 2) IR
A AW DO KRR GRE: 1D 1R R4
SRR GRIG 4) 1 BT R4 = 20 AP
KA

FETIR AL, a2 (A2 k4t
T AP R R A 5 A LR A R
WP BT R SN . AR LR P
TP AR A6 AR (s BORARTR Y, DR AN
WA B S g 22 RN, DA R 41
BN AR AN, S PR B R R e
AR ISR I B A A T L

EHMNIND, XIER W TR RS ENERD
sy, WIESIURMINSE . k. B, iR
KB BLEINAR AR . AT LLCA A1 21 T SR AL 511
MR, fERSAE BB AR, ERSIRA . 7
AT I SLRR, 3 S BTE I [ S DAL BE IR R 77
FERGIN T 2B RN, SE T A B AT
], IR A A R, BT E N RN
DU IIE N RN TR (KX AR A, DX 4
(I ANE SIS IO (R S M WL DL 20,

LS DE:

& 20 EiREMmTEER
Fig. 20 Influence of silting

Bl 21~24 0 4 IRI6 4 T Bl k) d o R R

AT K AR . i PR, AT ROR IR
HA LTSRN, RIRRR A0 T IS 4 A »
LA i G 10 s i i 22 5 W S A K

firZR/kPa
1.0 15 2.0 2.5 3.0 35

21 WAL 1 TR T &R ERE
Fig. 21 Variation of settlement with load of experiment 1

i gR/kPa
01.0 15 2.0 25 3.0 35

02
04
0.6 -

:

% 08+
&

Birof — A3
12F —— K4

_g_)é‘\z

14 |

16L

22 A2 TR T ERMMERBETHERE

Fig. 22 Variation of settlement with load of experiment 2
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