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Assessing the Effects of Shallow-Buried Rectangular Pipe Jacking
on Nearby Pipelines and Ground Surface Stability

HAN Zhonghui', WANG Mei’
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2. School of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024)

Abstract: Ground-surface deformation characteristics caused by jacked rectangular pipes differ from those caused by jacked
circular pipes or shield tunnels. The ground-settlement characteristics during the construction of a shallow-buried rectangular
jacked pipe and its impact on the existing shield tunnel below the jacked pipe were clarified. Using the on-site monitoring results
from jacked rectangular pipe construction, the deformation patterns of the ground surface during jacked rectangular pipe
construction and the deformation of the existing shield tunnel below the jacked pipe were analyzed. The traditional Peck formula
was applied to circular pipe-jacking and circular shield tunnels; the improved Peck formula was used to describe the surface
deformation caused by rectangular pipe-jacking. The surface deformation, pipeline deformation, and settlement pattern of the
submerged tunnel caused by jacked pipes were analyzed based on field monitoring. The results show that the improved Peck
formula can describe surface deformation caused by jacked rectangular pipes more accurately than the traditional Peck formula.
The settlement patterns of the surface and pipeline caused by jacked pipes were consistent; however, there were differences in
the settlement patterns of the underlying tunnel.
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Figure 1  General plan of Xuefu Street station
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Figure 2 Relative position of jacking pipe and pipeline
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Figure 3 Rectangular pipe-jacking construction
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Figure 4 Pipe-jacking process diagram
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Table 1 Formula and thixoetropic performance indicators
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Figure 5 Surface settlement and pipeline deformation
monitoring locations
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Figure 7 Cumulative surface subsidence
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Figure 8 Comparison of calculated and measured cumulative

surface subsidence curves
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Figure 9 Lateral ground settlement curve

5 -
—u— AR
0t —o— DBISZI{E
s —a— DB2SIN
=T —v— DB35Zi{E
10k —0— Peck A *

i F R /mm
2

—40_ 1 1 1 1 1 1 1 1 1 ]
10 8§ 6 4 =2 0 2 4 6 8 10
TGS A2k g /m

10 HuZRYCFETHEAE S SR X LE

Figure 10 Comparison of calculated and measured surface

settlement values

140 URBAN RAPID RAIL TRANSIT

TEAFAEROR 22 S, AR IO 5 B 30 B USSR 5 5]
5 AZ TE AR, TSI Peck 28 35 BLIZ S ) b
TR AT W) & R AT
4.3 |GIEELZITbE NN o 4

FEOR TG b8 2%, Jorf DN5S00 5 /K5 4k 1
Jr A GX1, 45K Il GX2. DN500
VK EEIE T 42 m, BEETE FJ7A 0.39m, 5
KEL AN 700 mm. A/KELIHE N 2.1 m, FiE
200 mm, BEET L5 2.75 m. WA 11 fros, &
TE R TR R AR T A— 3. EERTES 1
B B Ha T, SRR 2 BByt B g n, 2
553 MBI, BRI AR E . AR 4.2 /)
FERTA, TR T4 RS TS P Al A T I AR
TN 30 mm, 1MV5 K SN B AT 20 mm,
YK et VTR A 18 mmee 3K PR A 7 50 T
TR AR S B —E MW, JoIEysK
BRI SR T PRI R e A, BURTIURY Lo i Akt 3
TERCKMGTRE, RAELRSE e S 805 KE L 5%
IKE L 15 BT REARSH D o

5 -
—=— GX1-01
—e— GX1-02
ok —A— GX1-03
—v— GX1-04
—+— GX1-05

~15F ,
» e
T Hnm B A2 B VO3B
L L 1 L il 1 ]
0 10 20 30 40 50
A il/d
(a) GX 1 /5
Sr ;
H —a— GX2-01
—o— GX2-02
ok —a— GX2-03
; —v— GX2-04
| —— GX2-05
& E
= '
X -10r '
g !
—15F '
TS s M
- 0 10 20 30 40 50
s i) /d
(b) GX2il 1,

11 ELEIiFRE

Figure 11 Cumulative pipeline settlement



GELBFETE I E W T XTIl B4 S I

4.4 TEMEBETRE S

T R AE R G bR IE, PEEAMEN 6.2 m,
T b5 70 2 BRI (1) Jse /N HRER R 0.788 m, 547 £ Bk 1)
B/NERA 0.728 me B 12 AT it TRk FE b vk
TEHE IR I o 0 28

o | T

YT —a— 15
—o— 254 4

HETHTTRA/mm
o =4
(o)} oo

<
i

<
¥}

0 5 10 15 20 25 30 35 40

s al/d
(a) A4k P%iA
1o 1M ; TG T 2455k
T =25 R P -
0.8
s 06
£ :
= i
02 i
el
0.0 THUAE 11 i
: BRLRFE ;
| 1 1 1 1 1 I 1 1
0207510 15 20 25 30 35 40
A )/
(b) fiLkkEIE

K12 BB IO TR 0 it 2

Figure 12 Tunnel vault deformation monitoring curve
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