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Study on Ground Settlement Model and Pa-
rameters of Twin-line Tunnel Based on Peck
Formula
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Abstract In the construction of twin-line parallel shield tun-
nel, many factors are causing surface settlement, such as the
distance between two tunnels, tunnel depth, tunnel diameter,
geological condition, construction procedure and level. On the
basis of ground settlement monitoring data of twin-line shield
excavation of typical geological units in Zhengzhou and Peck
formula, ground settlement distribution function relationship is
established. Through fitting analysis of field data, values of
parameters including width of settlement trough and soil loss
rate are obtained. Study founds that, under the condition of
fixed distance between tunnels, ground settlement curve dem-
onstrates W shape when the tunnel depth is relatively shallow,
which can be fitted by using the revised 2D Peck formula;
when the tunnel is relatively deeper, ground settlement curve

demonstrates V shape, which can be fitted by using classic

* R ARBFEL ST H (41602297)

Peck formula to meet the engineering accuracy requirement.
Key words metro; twin-line parallel tunnel; shield construc-
tion; Peck formula; ground surface settlement; data fitting
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Fig.2 Comparison of measured data and fitted data of section
DB-15
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Fig. 3 Comparison of measured data and fitted data of section
DB-20
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Tab.1 Corresponding relationship between soil conditions and shield tunneling parameters in Zhengzhou District I

BH/m RRAME e s L R WA S ?ﬁf}}%%
11.6~13.0 B R 65% , k3 35% 12.8 19.4 60 1 450+100 2500200 0.125+0.01  6.70+0.50
13.0~15.5 By HREE L 5 90% , By b 5 10% 16.6 17.3 60 1550100 2 800+300 0.140£0.02  6.00+0.50
13.0~15.5 WAL 5 65% W10 b 35% 12.8 19.4 60 1450100 2400200 0.125£0.01  6.60+0.30
15.5~19.0 WER 5 65% KD &5 35% 12.8 19.4 60 1550100 3 000£400 0.140£0.02  6.30+0.50

19.0 WY 50% By B+ & 25% B 415 25% 6.1 30.1 63 2900+200 2 600200 0.155+£0.01  3.80+0.30
19.0~19.9 HEE 4 & 33% , Bib  33% , 406D 5 34% 6.9 25.4 60 1750100 3 200+£300 0.145£0.02  5.60+0.50
19.0~21.3 Bt 70% %5 4 1 30% 4.0 32.0 63 3300£300 2 900+300 0.150+0.02  3.75%0.50
21.3~33.0 Wb 33.5 63 3200£400 2 800600 0.160£0.05  3.80+0.80
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Tab.2 Corresponding relationship between soil conditions and shield tunneling parameters in Zhengzhou District I

| i - / - RS

HE/m LA M D e o scem) o ?ﬁﬁﬁ?
12.2~16.0 b g 26 17.0 50 1 500+200 2 650+400  0.14+0.05 6.5+0.5
16.0~20.8 W g+ 26 17.0 50 1 600£400 2700500  0.15+0.05 6.5+0.6
20.8~21.4 WEE + 26 17.0 50 1600200 2 850+300  0.16+0.05 6.8+0.3
20.8~21.4  ZHEb 90% ¥y E b 10% 2.6 28.7 50 2000300 3300300  0.16+0.04 6.3+0.5
21.4~28.0 gDk 26 17.0 50 1.800£400 2900400  0.17+0.05 6.6+0.5
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Tab.3 Corresponding relationship between soil conditions and shield tunneling parameters in Zhengzhou District Il

WR/m R0 KR S/kPa NEEESM/(°) TR/ %  JEWHES/C JIEHAMN/ (KNm) 6K S/MPa  43ER 7/ (m/5F)
30~32 MpEEh+ 33 18.5 33 1 400+300 2 700500 0.22+0.06 5.5+0.3
32~35 Mg+ 33 18.5 33 1 550100 3 000400 0.24+0.06 5.4+0.4
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Fig.5 Schematic diagram of the division of engineering geo-

logical units in Zhengzhou urban area
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Tab.4 Width coefficient of ground surface settlement

trough and soil loss rate in underground engineering
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Tab.5 Engineering geological characteristics of Zhengzhou District I

+J= SRR/ m i/ (kKN/m’) Hi%E F1/kPa WEEEA/(°)  RBIISEE/kPa  JEAFHLE/MPa
#rt 6~8 19.6~20.2 9~18 15.5~26.5 85~110 3.6~5.7
W5 ER 15~19 17.9~19.9 11~35 10.7~20.6 90~ 130 5.1~9.2
iRl 28~33 20.2~25.2 0 19.1~25.4 190~260 16.0~22.0
F6 M I X TR FRAFE
Tab. 6 Engineering geological characteristics of Zhengzhou District II
+2 BICRE/m  FE/(KN/m’) Hi% J1/kPa MBS/ (°)  JRFBIIFFIE(H/KPa R4 E/MPa
b 2~3 17.6~18.0 9.0~16.0 20~25 100~ 120 4.8~6.5
e 3~6 5.3~20.7 5.9~28.4 4~30 110~120 9.5~10.0
¥+ 7~10 16.0~21.0 3.0~35.0 0~26 130~ 150 7.8~10.5
R 12~16 17.1~21.6 6.0~30.0 5~29 140~170 11.2~15.5
B SR E R >16 18.0~20.7 5.0~60.0 8~22 140~ 170 11.2~15.5
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