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Table 1 Evaluation indexes of model precision
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Fig. 1 Location of observation wells 3* and 4*
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Fig.2 Location of the fault
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Table 2 Virgin Sequence of non-equidistance

grey sequence prediction

Wk (m) 30 40 60 70 30 100 108

OW3 7K i
(¢)
OW4 7K i
()

15.67 15.835 16.41 16.565 16.603 16.742 16.782

15.722 15.707 15.923 16.207 16.424 16.537 16.559
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Table 3 Values of parameters

S a b
ow3 -0.0006 16. 1204
ow4 -0.0009 15. 6746
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Table 4 Simulation results of groundwater temperature for two observation wells

ow3 ow4
F5j A kj(m)
FWE (C) BDAE (C) M iR 22 (% ) e (C) BEUAE (C) MR R 2 (% )
1 30 15.670 15. 670 — 15.722 15.722 —
2 40 15. 835 16. 178 -2.17 15.707 15.760 -0.34
3 50 16. 056 16. 276 -1.37 15.795 15.902 -0.68
4 60 16.410 16.374 0.22 15.923 16. 046 -0.77
5 70 16. 565 16.472 0.56 16. 207 16. 191 0. 10
6 80 16. 603 16. 571 0.19 16. 424 16.337 0.53
7 90 16. 664 16. 671 -0.04 16. 485 16. 485 0.00
8 100 16. 742 16. 771 -0.17 16. 537 16. 634 -0.59
9 108 16.782 16. 862 -0.48 16.559 16. 769 -1.27
10 110 16.923 16.913 0. 06 16. 607 16. 845 -1.43
11 118 16. 894 16. 964 -0.41 16. 548 16. 921 -2.25
12 120 16.909 17.015 -0.63 16. 596 16.997 -2.42
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Table 5 Prediction results of groundwater

temperature for two observation wells

TR (m) 128 138 148 150
OW3 Kl (°C) 17. 066 17.158 17.261 17.324
OW4 K (C) 17.074 17.213 17. 368 17. 462
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Fig.3 Comparison between the simulated groundwater

temperature and the observed data at observation well 3*
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Fig.4 Comparison between the simulated groundwater

temperature and the observed data at observation well 4
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Finite element analysis of pile stress in static pressure pile installation

YUE Zhu-wen'?, LI Jing-pei'?, DENG Wen-yan’, YANG Bo'”’
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China;
2. Key Laboratory of Geotechnical and Underground Engineering of Minisiry of Education, Tongji University,
Shanghai 200092, China; 3. WEGO Engineering Co. , Ltd, Shanghai 201203, China)

Abstract ; The interaction process of pile-soil is severe in pile installation. In the pile installation process, pile
stress conditions have an important influence on pile bearing capacity and durability. In this paper, finite element
method is used to carry out numerical simulation of the pile installation process through the displacement control
method. The whole process analysis of pile stress is realized with simulation calculation of pile-soil radial
compression and vertical friction. The results show that pile bears vertical compressive stress mainly in the process
of pile sinking. Especially, the vertical compressive stress becomes bigger in the end of pile installation. The single
factor control method is used to analysis the influence of various factors on pile stress, and the correlation and
sensitivity analyses are performed. Analyses show that the pile stress has a positive correlation with the friction
coefficient, internal friction angle, cohesion and pile-point angle in the process of pile installation, and is
negatively correlated with the pile diameter. Pile-point angle has weak sensitivity to pile stress.

Key words; static pressure ;pile installation ;vertical stress;pile side friction; numerical simulation

REHE - KAR

(E#% 52 W)

Prediction of shallow groundwater temperature based on
GM(1,1) model for non-equidistant sequence

HUANG Jing-ruil , HU An-yan1 , ZHANG Huan-chu', LI Xia’
(1. School of Environmental Science and Engineering, Chang’an University, Xi’an 710054, China;
2. School of Earth Science and Resources, Chang’an University, Xi’an 710054, China)

Abstract; The groundwater temperature, which is related to the selection of heat exchanger and the whole
system optimization design, is an important parameter for design of groundwater source heat pump system.
Periodical monitoring of groundwater temperature in each layer in the geothermal well prospecting and
utilization and predicting the changes in groundwater temperature with depth are very important in providing
reference information for design and operation of groundwater source heat pump system and for well completion
technology and other processes. Based on the groundwater temperature data measured in depths from 30 to
108 m of two observation wells in Xi’an Jinghe development zone, a GM (1,1) model for a non-equidistant
sequence is established to forecast the change trend of groundwater temperature in depths from 128 to 150m
based on grey theory. The result shows that the model can forecast the change trend of groundwater
temperature with depth. It is a new method for the study of the vertical change in groundwater temperature.

Key words:GM(1,1) model for non-equidistant sequence; groundwater temperature ; tendency prediction
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