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NUMERICAL ANALYSIS OF FORMING MECHANISM OF CRACK IN
STANDARDIZATION DIKE ON YELLOW RIVER IN DONGMING OF
SHANDONG PROVINCE

SHEN Xizhong" 2, FENG Xiating?
(1. Institute of Engineering Mechanics, Yellow River Institute of Hydraulic Research, Zhengzhou, Henan 450003, China;
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Abstract: In the course of building the downstream standardization dike in Yellow River, the method of
reinforcing dike with silt was adopted. By far, longitudinal cracks appear in the first stage project in Dongming of
Shandong Province, which would endanger the safety of dike. It has huge complex impacts on dike body to
reinforce dike with silt, and little study is carried out. There are no quantitative results about the forming cause of
crack, soitis very difficult to prevent and deal with radically. By experiment on typical dike section, and theories
and methods such as unsaturated seepage, liquid-solid coupling, soak deformation, finite element analysis and so
on used to simulate the process of construction, the forming mechanism is analyzed and the main factors are
discussed by analyzing several special working conditions. Study shows that the cracking course of dike body can
be reflected by simulation; and the results are in accord with the fact. The main factors are reinforcing dike with
silt, construction in high speed, soak deformation, poor drainage, stacking load at the tip of dike, impact of vehicle
and so on. The results can provide references to building the standardization dike and similar projects.
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Table 1 Calculation parameters of section 168+050
A . S I L, BB
oy $W¢K;ﬁf%K$ﬁf% %ﬁﬂ%mﬂtﬁéﬁ R o0 Rkom oA o0
Gica I(kg * m %) Jcm+sh)
KR RMIRA L 270 1520 1699 1955 078 1180 g7gx 2904 032 067 1690 032 25 278 180
' WU AR R L 10° 1954 042 068 1122 033 25 208 140
K RHBRFI T 270 1460 1755 1919 085 2020 q73x 1501 063 083 603 065 25 163 220
? TR IV L 10° 1218 066 072 600 064 25 130 220
KK AGHRE L 270 1520 1699 1955 078 1180 g7g9x 2904 032 067 1690 032 25 278 180
’ MR ARHPR A T 10° 1954 042 068 1122 033 25 208 140
R RWIRE L+ 272 1300 1750 1905 0.90 2200 gqgx 1032 060 074 393 040 25 278 180
* WU AR T 107 782 034 070 229 055 25 208 140
R RHERM L 270 1460 1755 1919 085 2020 q73% 1501 0.63 0.83 603 065 25 163 220
’ WA CBR © 10° 1218 066 072 600 064 25 130 220
KR AREIA L 270 1520 1699 1955 078 1180 g79x 2904 032 067 1690 032 25 278 180
° WA CBRE 10 1954 042 068 1122 033 25 208 140
K RHPRFI T 270 1460 1755 1919 085 2020 173x 1501 063 083 603 065 25 163 220
! A ARk 1 10° 1218 066 072 600 064 25 130 220
K WA+ 272 1520 1699 1966 078 1180 g7gx 2904 032 067 1690 032 25 278 150
’ MR RHPR A T 10° 1954 042 068 1122 033 25 208 150
K& AGHPRK L 270 1460 1755 1919 085 2020 173x 1501 0.63 0.83 603 065 25 113 220
? U AR L 10° 1218 066 072 600 064 25 69 220
® 2 AR S LR R IR G &
Table 2 Relation between saturation and negative pressure of soil
R fICHR PR 1 fICHR PR 1 AR+ AR+ Lo Wity Lo Wity
(%/K)/Pa (i/K)/Pa (%/K)/Pa (i/K)/Pa (W2/K) Pa (Bi/K) /Pa
0.04 —130 000 —156 000 —90 000 —101 000 —20 000 —25000
0.05 —115 000 —136 000 —60 000 —80 000 —18000 —21000
0.10 —85 000 —100 500 —57 000 —67 000 —15 000 —17500
0.18 —51500 —70 000 —27 000 —33000 —8000 —10000
0.45 —30000 —40 000 —14000 —17000 —5000 —6500
0.91 —20 000 —30000 —9.000 —11000 —1000 —1600
1.00 0 0 0 0 0 0
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Table 3 Working conditions of calculation of section 168+

050
i AlAE - A T WA RS M AT SCRR A m
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TE T
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2005 - 01 552 S 64.90 65.00
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555 JRTs, Hi1m
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8 JS
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