Hans Journal of Civil Engineering /AR T#2, 2018, 7(4), 580-588 Hans X
Published Online July 2018 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2018.74067

Gray Prediction of Long-Short
Piles Cushion Cap

Xianqi He?, Qing Zhang?, Lingxing Pengl, Yan Wang!

*Hunan Provincial Communications Planning Survey, Changsha Hunan
*Yilou Expressway Construction Development Co. Ltd., Yiyang Hunan

Email: hexqi666@hotmail.com

Received: Jun. 18"’, 2018; accepted: Jul. 4"’, 2018; published: Jul. llth, 2018

Abstract

A cable-stayed bridge in Hunan province is seated on Carboniferous limestone and Carbon limes-
tone in which karst is strongly developed. To ensure the construction safety, the measurement of
settlement and settlement prediction is necessary. Based on the data measured earlier stage, set-
tlement of piles is predicted using general GM(1,1), residual model, metastasis model. The result
proved that metastasis model is more precious than others. It can be used as a reliable reference
for design and construction [1] [2] [3].
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Table 1. Design parameters for pile of cable-stayed bridge
= 1. PRI S8R

Gies HEJR w2 (m) HEAK (m) Rz
1 195.5 70.0 35 KA R 2K
2 194.0 71.5 35 AL 3R A
3 190.0 75.5 35 AL IR A
4 192.5 73.0 35 AR 2K
5 194.0 71.5 55 AL R T A
6 190.0 75.5 559 AR o
7 189.5 76.0 55 AR A
8 189.5 76.0 559 R 5 A
9 181.5 84.0 55 AR A
10 183.5 82.0 55 R 5
11 194.5 71.0 55 AR T 2K
12 196.0 69.5 559 R o
13 193.0 72.5 55 R IR T AR
14 200.0 65.5 55 AL 3R A
15 204.0 61.5 55 MR 5 A
16 216.0 495 CER eV e
17 207.0 58.5 559 I
18 218.0 475 CER eV e
19 215.0 50.5 35 A AR
20 221.0 44.5 CE RV
21 216.0 49.5 35 A AR
22 237.0 28.5 CEV R
23 230.0 35.5 95 A AR
24 232.0 335 CEV R e
25 230.0 35.5 RN s
26 230.0 35.5 CE R Ea
27 238.0 27.5 CE R Ea
28 238.0 275 55 WA 2K
29 240.0 25.5 CE R Ea
30 226.0 39.5 55 WA IR
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Figure 1. Pile schematic of 7# cable support tower; (a) Plan; (b) Section
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Figure 2. Schematic of measure point
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Figure 3. Comparation of measured curve and predicted curve
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Table 2. Measure data
%= 2. MEHHE

TR G SIHUikE
=851
L 1)/ A
cJ7-1 cI7-2 CJ7-3 Cl7-4
1 1.5 0.8 12 0.8
2 1.9 12 1.6 1.2
3 23 1.6 1.9 1.5
4 1.9 14 1.6 1.2
5 25 2.1 22 1.9
6 34 2.8 26 24
7 36 35 32 3.1
8 3.9 4.1 38 37
9 44 47 45 42
10 49 5.0 48 4.9

Table 3. Comparation of measured settlement and predicted settlement o f 7# pier
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IR GM(1,1) e GM(1,1) ERARHT GM(1,1)
MDA R/ A S AR B /mm
WMME/mm  FRZE%  FE/mm R ZE% BE/mm TR E%

1 1.5 1.5 0.00 1.5 0.00 1.5 0.00
2 1.9 1.75 —7.89 1.83 —3.68 1.985 4.47
3 23 2.02 -12.17 2.08 —9.57 231 0.43
4 1.9 2.34 23.16 2.36 24.21 2.57 35.26
5 25 2.69 7.60 2.68 7.20 2.65 6.00
6 3.4 3.11 —8.53 3.04 —-10.59 3.17 —6.76
7 3.6 3.59 —-0.28 3.46 —3.89 3.6 0.00
8 3.9 4.14 6.15 3.93 0.77 3.9 0.00
9 4.4 4.78 8.64 4.46 1.36 4.33 -1.59
10 49 5.51 12.45 5.07 3.47 4.8 -2.04
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