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Analysis of differential settlement of track foundation and automatic monitoring
in complex geological formations
ZHAO Wenhui, XIAO Yi
(CCCC Third Harbor Consultants Co., Ltd., Shanghai 200032, China)

Abstract: The east operating area of Yantian Port is planned to be developed into an automated container
yard, which will be operated by rail-mounted gantry crane (RMG). Due to the lack of conditions for pile foundation
construction on the site, the track foundation area will be reinforced by dynamic compaction replacement method. In
response to the extremely complex geological composition and frequent abrupt changes in the area, as well as the high
requirements for differential settlement by rail cranes, this article combines the detection data of the completed
foundation treatment area on site and adopts the theory of isotropic homogeneous linear deformation to analyze and
calculate the post construction settlement and differential settlement of the site. The results show that dynamic
compaction replacement has a significant improvement on the foundation settlement, but the differential settlement is
relatively large at the junction of the local riprap layer and the fill layer. In response to this conclusion, this article
conducts a study on the scheme of automated monitoring and proposes the idea of using a total station automated
detection system to monitor areas with high safety risk factors. Through the automatic organization of data and analysis
results by the automated monitoring system, the safety of track operation can be monitored and controlled in real time.
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Fig.1 Typical geological profile of project (unit: m)
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Tab.1 Physical and mechanical indices of soil layers

+EHS TEAK SKkRe/% LB e JE4FEE,,
@, Fh+ 28.96 0. 945 3.90
®,, 20. 48 0. 656 5.13
@ WA+ 37.00 1. 069 3.43
3, WA+ 28. 18 0. 835 5.17
@, WEEL 34.19 0. 998 3.64
®,,  PH® 18.33 0.615 5.75
®;, kLD 18.57 0. 638 5.75
®, WE+ 25.65 0. 746 5.86
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Fig. 2 Plan layout of tamping points (unit: mm)
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Fig.3 Section of RMG foundation structure (unit: mm)
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Tab.2 Length of gravel columns and depth of pile holes at each detection point
BlifL PO /m  AALEE/m || BfLA AR/ m ZLHEE/m || LA HAERKEE/m AR /m
1A-1-41 5.10 5.70 1A-1-17 4.10 5.00 1A-1-29 4.00 4.60
1A-1-127 5.30 5.90 1A-1-125 4.50 4.60 1A-1-137 5.00 5.90
1B-1-30 4.70 5.10 1B-1-8 5.30 5.55 1B-1-62 4.00 4.80
1B-1-215 4.80 7.00 1B-1-124 5.60 5.80 1C-1-6 5. 60 6. 00
1C-1-10 5.95 6. 40 1C-1-58 3.60 4.20 1C-1-128 10. 85 11.25
1C-1-195 5.55 6. 00 1C-1-122 9.95 10. 40 1D-1-68 5.00 5.90
1D-1-25 7.90 8.30 1D-2-109 9.40 9. 80 1H-2-153 5.00 5.90
1H-2-190 5.30 5.80 1D-2-142 6.50 8.90 1F-1-58 5. 60 11.30
1H-1-92 11. 80 12.30 1F-2-142 7.90 8.50 1G-1-77 7.00 10. 00
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Tab.3 Settlement calculation

X ;’T?‘iﬂ'l ekt Pk WX FFT”HD“J ik BikE/
AL BEAL mm R ERAL mm

17 LK003 28.413 122 LKI124 19.039

29 LK004  28.102 1C 128  LKI125 27.738

41 LK006  27.271 195  LKI129 29.446

A 125 LK040  28.604 25 LK147 23.485

127 LKO041 28.836 68  LK150 29.345

137 LK042  27.363 P 109 LK169 27.707

8 LK060  28.162 142 LK170 19.352

30 LK062  29.538 58 LK236 22.394

1B 62 LKO64  28.644 F 142 LK254 28.087

124 LKO81 28.371 1G 77  LK282 25.189

215 LKO87  29.790 92 LK313 19.182

6 LK102 27.004 || 1H 153 LK324 29.109

1C 10 LK102  26.991 190  LK327 19.402

58 LK106  27.231
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Tab. 4 Differential settlement of adjacent points
on same track

ol = & =
g M R MW B
J=Y A UL 1% =¥ ViK% 1%
17~29 -0. 000 6 6~10 -0.000 1
29~41 -0.001 7 10~58 0.000 1
1A 1C
125~127 0.002 9 122~128 0.036 2
127~137 -0.003 7 128 ~195 0. 000 6
8~30 0.001 6 D 25~68 0.003 4
1B 30~62 -0.000 7 109 ~ 142 -0.006 3
124~215 0. 000 4 1H 153~190 -0. 006 6
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