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Extenics Evaluation of Engineering Geological Zoning of

Foundation Soil in Tianjin Binhai New Area

SONG Sheng-yuan', WANG Qing', SUN Tao®, BAO Shuo-chao'

(1. College of Construction Engineering, Jilin University, Changchun 130026, China; 2. Tianjin Binhai
Construction Investment Group, Tianjin 300191, China. Corresponding author: WANG Qing, E-mail:wangqing@
jlu. edu. cn)

Abstract; Based on the extenics, a prediction and evaluation model for soil settlement was
established when the soft clay depth, thickness, void ratio, liquidity index and modulus of
compression are regarded as evaluating indexes. The advantages of this model is that the
evaluation results were expressed by the quantitative data and there is no limit for the number and
variety of evaluation factors. Hence, this model can not only be applied to the soil of different
engineering geological conditions, but also maximize the utilization of engineering geological
exploration. The new method was applied to the sedimentation evaluation regarding foundation
soil in Tianjin Binhai New Area. The extenics evaluation results are consistent with the in-situ
measurements. Furthermore, soft soil thickness and compression modulus are the main factors
influencing the sedimentation of study area. Finally, the obtained engineering geological zoning is
scientific and reasonable according to the settlement level.
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Fig. 1 View of studied area
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Table 1 Values of evaluation indexes for soil
settlement degree

ey H/m h/m e I E./MPa

18~20 1~2 0.6~0.7 0.5~0.8 8~10

16~18 2~3 0.7~0.8 0.8~0.9 7~8

14~16 3~4 0.8~0.9 0.9~1.0 6-~7

12~14 4~5 0.9~1.0 1.0~1.1 5~6

= =282 =2 ~

10~12 5~6 1.0~1.1 1.1~1.4 3~5
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Table 2 Values of evaluation indexes for drilling

TH #F H/m A/m e I, E/MPa

D3 12.30 2.00 0.90 1.05 3.96
i+ DI3 1475 3.55 0.87 0.99 5.62
D16 14.55 3.05 0.87 1.03 3.95

D48 16.25 1.85 0.91 1.02 4.88
D49 16.75 4.65 0.94 1.02 6. 14
D72 16.45 5.05 0.8 1.04 7.46

D83 14.35 4.15 0.87 0.87 5.51
D86 17.60 4.60 1.09 0.95 6.30
D87 14.95 4.15 0.84 0.87 8. 63
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Table 3 Normalized values for evaluation indexes of soil settlement

ER IR JEERE LB TR B ANy

I 0.8 ~1 0.8~1 0.8~1 0.67 ~1 0.71 ~1

I 0.6~0.8 0.6~0.8 0.6~0.8 0.56 ~0.67 0.57 ~0.71

Il| 0.4~0.6 0.4~0.6 0.4~0.6 0.44 ~0.56 0.43 ~0.57

\Y 0.2~0.4 0.2~0.4 0.2~0.4 0.33 ~0.44 0.29 ~0.43

\% 0~0.2 0~0.2 0~0.2 0~0.33 0~0.29
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Table 4 Normalized values for evaluation
indexes of drilling

, p V- L, e E4gE
T Bl HR EE LB E R
D3 0.23 0.80 0.41 0.39 0.14

#FH+ DI3 0.48 0.49 0.47 0.46 0.37

D16 0.46 0.59 0.47 0.41 0.14

D48 0.63 0.83 0.37 0.42 0.27
HoWE D49 0.68 0.27 0.31  0.42 0.45
D72 0.65 0.19 0.48 0.40 0. 64
D83 0.44 0.37 0.47 0.59 0.36
D86 0.76 0.28 0.02 0.50 0.47
D87 0.50 0.37 0.53 0.59 0.80
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Table 5 Evaluation results of soil settlement degree

T Ehifl K, (P) K, (P) K;(P) K,(P) K;(P)  o[4niEAnSs BRI B

D3 -0.4846 -0.4177 -0.4256 -0.3003 -0.1130 FEE TR FEE TR

2+ D13 -0.4170 -0.2490 0.1902 0.0683 -0.2855 ERET S HpSETTRE
D16 -0.5289 -0.3615 -0.1434 -0.2716 -0.0769 JEE I JEE TR

D48 -0.3375 -0.2960 -0.3119 -0.2185 -0.3176 BRI BRI

HA D49 -0.4750 -0.2803 -0.1001  0.1169 -0.2757 BRI BRI
D72 -0.4036 -0.0426 -0.1613 -0.1731 -0.2971 L /NTLRE BN

D83 -0.4519 -0.2678 -0.0081 0.1583 —0.2813 BRI BRI

FRHEZHE D86 -0.4904 -0.3456 -0.1190 -0.1386 =-0.2487 HR AL AT
D87 -0.1528 -0.2225 -0.1055 -0.2698 —0.4870 ERRT S LRI
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Fig.2 Engineering geological zoning map of studied area
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