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Prediction for Utmost Bearing Capacity of Single Pile
Based on Gray System Theory

LUO Jian-yang, RAO Qiu-hua
(School of Civil Engineering, Central South University , Changsha , Hunan 410075 , China)

Abstract ; According to incomplete data of the single pile on the vertical static loading test,
this research aims to predict the vertical utmost bearing capacity of the single pile by GM
(1,1)model of the gray system theory,and to analyze the reasonableness and error of re-
sults. Analysis about a practical engineering example indicates that the prediction of the
vertical utmost bearing capacity of the single pile by the test data has comparative accuracy
when the load reaches or exceeds the utmost bearing capacity of tree-quarters during the
vertical static loading test,also the new information GM (1,1 ) model and the metabolic GM
(1,1)model have more accurate prediction than the old information GM (1,1 ) model.
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Table 1 Prediction accuracy test

THIRG /MRS P JauE L ¢
it >0.95 <0.35
i >0.80 <0.50
R >0.70 <0.65
AEHE <0.70 =0.65
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Table 2 Test data and prediction results by the all information GM (1,1) model of 69* pile

. o ik 7;1% 7‘7(@4’5 %ﬁj} %ﬁji {fHXﬂL F¥ZE PMRE
/3 0/kN o/mm ES 4 Ry wONME SEE W o fH RS
a/(1+mm™) b/(kN+mm™") /kN /kN /% c P
1 240 0.72
2 360 1.19
3 480 2.06
4 600 3.23
5 720 4.81
6 840 6.59
7 960 8.54 0.168 4 202.903 3 1204 1450 -17.0 0.087 1
8 1 080 11.12 0.139 2 184.076 3 1322 1450 -8.8 0.083 1
9 1200 13.91 0.113 6 165.583 6 1458 1450 0.6 0.085 1
F3 201" BRI HIBERSHIE GM(1,1) BB S HHNLE R
Table 3 Test data and prediction results by the all information GM (1,1) model of 201* pile
. o ik 7;2% F(@J’E E(ﬁjj %ﬁj} {fﬁiﬁ E¥ZE PRE
/3 0/kN o/mm B4 IRy mNE SE W A RS
A/(1 »mm™) B/(kN-mm™") /kN /kN /% c P
1 240 0.26
2 360 0.60
3 480 1.26
4 600 2.35
5 720 3.62
6 840 4.96
7 960 6.70 0.203 4 245.044 2 1205 1470 -18.0 0.098 1
8 1 080 8.70 0.162 8 218.640 9 1343 1470 -8.6 0.097 1
9 1200 10.83 0.130 3 195.179 9 1 498 1 470 2.0 0. 140 1
F4 UHRBWBIER EHIE GM(1,1) ER S HFNER
Table 4 Test data and prediction results by the all information GM (1,1) model of 324" pile
. o ik 7;2% R@J’ﬁ ﬁ(ﬁﬁ %ﬁﬁ {fﬁXﬂ‘ F¥ZE PRE
/3 0/kN o/mm BN 4 M wNE SEE W HofE RS
/(1 +mm™) b/(kN+mm™") /kN /kN /% c P
1 240 0.26
2 360 0.60
3 480 1.17
4 600 1.89
5 720 3.07
6 840 4.64
7 960 6.69 0.312 1 330.414 9 1 059 1320 -19.8 0.077 1
8 1 080 8.98 0.2253 269.598 5 1197 1320 -9.3 0.105 1
9 1200 11.38 0.163 0 221.261 8 1357 1320 2.8 0.123 1
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Table 5 Prediction results by three different GM(1,1) model of 69* pile
KR RN KT AR AHXF JamE INRE
R ) EY i H& T (g S R%E Bz HER
a/(1 -mm™") b/(kN-mm™") /kN /kN /% c P
F A PSR 0.139 2 184.076 3 1322 1 450 -8.8 0.083 1
Hiie AR 0.113 6 165.583 6 1 458 1 450 0.6 0. 085 1
BT AR AR 7 0.097 3 149.319 6 1 535 1 450 5.9 0. 044 1
F6 201"HE=Fh GM(1,1) BRI S IHFMLER
Table 6 Prediction results by three different GM(1,1) model of 201* pile
KR WAfE T KT AR SR % IR
AL ) R & TH{E SEE w2 H B M
/(1 ~mm™) b/(kN+-mm™") /kN /kN /% C P
F A5 AL 0.162 8 218.640 9 1 343 1 470 -8.6 0.097 1
e B 0.130 3 195.179 9 1 498 1 470 2.0 0. 140 1
HRAC AR A 0.109 7 174.881 3 1 594 1 470 8.4 0.047 1
R7 324'HE=Fh GM(1,1) BB ST R
Table 7 Prediction results by three different GM(1,1) model of 324" pile
KR RN X RN A%t JaR % INRE
TR ) 44 = T SEE R HE HE 2
a/(1 *mm™") b/(kN+-mm™") /kN /kN /% C P
HAE B AR 0.2253 269.598 5 1197 1320 -9.3 0. 105 1
Biie BAAl 0.163 0 221.261 8 1 357 1320 2.8 0.123 1
ST AR A 0.140 7 198.987 4 1414 1 320 7.1 0. 094 1
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