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Mathematical model method of determining preconsolidation pressure

JIANG An-long, ZHAO Chun-feng, GAO Da-zhao
( 1. Nanchang Institute of Aeronautical Technology, Nachang 330034, Chnia; 2. Department of Geotechnical Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Preconsolidation Pressure is an index of deciding the stress history of a soil layer; and it is also an important computation
parameter in settlement analysis dealing with soils which have different stress histories. It is very significant to determine
preconsolidation pressure conveniently and precisely. A new method of determining preconsolidation pressure named as
mathematical model method based on theoretical research and test analysis. Results of tests for soil samples taking from Runyang
great bridge demonstrated that the application of the method is recommendable.
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Table 1 Parameters of sample taking from north pier of Runyang Bridge
HUREIRE SEMIBEE D) P RAHER Ce RS, flBRe, @ v
W5 I
/m /kPa /% /KN +m?

A—2(L) 4.10~4.40 42 0.306 0.022 1.239 46.0 17.8 Rt
A—4(F) 8.60~8.90 140 0.241 0.017 0.893 29.73 18.5 Rt
A—5(T) 10.60~10.90 190 0.238 0.026 0.872 33.1 192 itk +
A—6(T) 12.60~12.90 280 0.139 0.012 0.788 32.1 19.8 w1
A—8 (1) 19.07~19.37 360 0.111 0.009 0.663 24.1 20.0 w1
A—9 (1) 21.30~21.60 410 0.111 0.010 0.738 26.61 19.6 w1
A—10 () 24.30~24.60 380 0.114 0.011 0.819 312 19.4 w1
A—10 CF) 24.60~24.80 440 0.155 0.016 0.962 34.8 18.4 w1
A—11 (F) 27.60~27.80 350 0.107 0.014 0.772 30.94 19.8 w1
A—12 (F) 31.10~31.40 450 0.101 0.009 0.860 32.58 19.1 w1
A—13 CF) 33.60~33.80 400 0.075 0.007 0.751 2742 19.5 w1
A—14 (1) 44.00~44.30 440 0.082 0.009 0.599 16.61 19.4 w1
A—15 () 46.00~46.30 700 0.259 0.018 0.854 28.84 185 w1
B—2 (M) 4.80~5.10 592 0.292 0.028 1.160 429 18.0 Rt
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Table 2 Error analysis of A-5(down) sample’s
mathematical model curve

K SIS A daniRz A5 2
p/kPa e e /%

12.5 0.85188  0.85210  0.00022  0.025907
25 0.83502  0.83450  -0.00052  0.061825
50 0.81030  0.81110  0.00080  0.099 156
100 077667  0.77590  -0.00077  0.098 658
200 0.72847  0.72850  0.000 03 0.003 79
400 0.67386  0.67390  0.00004  0.006 072
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Table 3 Error analysis of B-2(down) sample’s
mathematical model curve

Jitw)] SIS PASE doeiE . AERE
p/kPa e e /%
12,5 1.446 1 1.446 1 0 0
25 1.118008  1.118 008 0 0
50 1.072608  1.072 608 0 0
100 1.011 05 1.011 05 0 0
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Table 4 Mathematical model method curves of samples taking from north pier of Runyang Bridge

e R h 2% e:ZS: 4, (log p)*™" o o %ﬁj\ﬁh$‘5
TR o YN} 22 AN iR 22 Ib sy
As A4 Ay As A p/ kPa
A—2(h) 12627 -0.050 8 0.062 7 -0.090 7 0.0182 -0.000 02 0.019 121 17.57
A—4(T) 0.51 0.940 6 -0.821 4 0.283 9 -0.038 1 0.000 13 0.035 32 73.30
A—5(T) 1.108 7 -0.5859 0.5172 -0.209 5 0.027 9 -0.000 03 0.049 23 76.70
A—6(TF) 0.716 4 0.168 4 -0.136 4 0.039 6 -0.005 1 0.000 02 0.015 32 89.09
A—8 (1) 0.646 9 0.060 2 -0.070 4 0.023 -0.003 5 0.000 01 0.027 04 4498
A—9 (1) 0.688 8 0.11 -0.087 7 0.024 2 -0.002 8 -0.000 07 0.070 76 152.74
A—10C 1) 0.7302 0.205 6 -0.169 1 0.056 -0.007 6 0.000 12 0.024 80 68.92
A—10CF) 0.884 1 0.1872 0.161 6 0.054 6 -0.007 6 0.000 16 0.028 41 62.19
A—11CF) 0.683 0.1915 -0.1459 0.042 3 -0.005 1 -0.000 12 0.050 44 121.23
A—12CF) 0.829 4 0.066 8 -0.052 1 0.016 4 -0.002 5 0.000 14 0.031 74 4124
A—13CF) 0.727 1 0.059 2 -0.053 1 0.017 1 -0.002 5 0.000 04 0.036 49 48.11
A—14( 1) 0.5515 0.109 5 -0.094 2 0.029 5 -0.003 7 -0.000 06 0.039 72 100
A—15C1) 0.911 -0.104 7 0.064 5 -0.023 5 0.002 3 -0.000 2 0.041 356.36
B—2 (T) 1.1375 0 0.092 3 -0.099 2 0.018 6 0 0 20.04

T OGNSR 70 % S w1~ BIH

& 1. £ 2. £ 3 58 1 a]AHZECARREAY
B 10 2 RAR N1 SR80 s AR ZE TC L, /N TS s o
W AVFRZE (AR 0.01 mm, BT KRR
FLBREEA 0.5, W -LAE AR 13.3 mm, EPFLEREL e
SUREHERA £ 0.00075), MUZAR RS F5E A2 i A2 LK 11 o

5 4 B

(1) JHECARAGE A i, N VSRR AR,
LA N Tl e iR 22, P TARRCR .

(2) IR AL SR RGP IR 2K

(3) HIHBUC AR 0 mT LA HUR 28 oy M4k 31 Bk it
L, BETAEH C ik,

(4) WM LR BT 8RR, IR B
Rl , ArReRd L had

(5) B BAE L N AE PR AN — S IR T 5%

@ AR IR N 25 S0 kA PR 2

2 by R AT ARNE, BT B Ak
W SE I S5 s Ty e R, KR OTEE At
FRIAIE RIS 565 o

2 % XM

[1] ZRAEYE, Sboe. ik s b Rk b i iy 300 [ 45 s 0y I
A RIEGAZ E AT T]. A TRAR, 1980, 2
(4): 13—22.

[2] SR, 52 58 W B 45 16 00 8 7 vE[T]. M0 AR,
1988 (6): 44—49.

[3] Casagrande A. The determination of the preconsolidation
load and its practical significance[J], Proc. of First
ICMFE, 1936 (3): 60—64.

[4] FEzifE, MR EARTRNKE AT M], L (7
DERAF AL, 1999: 442—452.

[5] GB/T50123-1999, + Lik# J7vd:hruE[S].



