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Theoretical analysis of horizontal pipe curtains with tight rows
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Abstract: The pre-support of large-diameter pipe curtains plays an active role in controlling the deformation of excavations,
and the layout of the pipe curtains can be divided into vertical and horizontal types. Based on the measured data of Pinganli
metro station in Beijing, the horizontal pipe curtains with lock are simplified into the elastic thin plates, and the results of the
elastic plate theory and the continuous beam theory are compared and analyzed. Finally, the influences of excavation span,
height of overburden, wall thickness of steel pipes and elastic modulus of grouting materials are analyzed. The results show: (1)
The results of the settlement calculation of the elastic thin plate theory are in good agreement with the measured data both in the
settlement trend and in the final settlement, while the calculated results of the simply supported beams and the elastic
foundation beams are only in good agreement with the measured ones in the final settlement. (2) Under the same load
conditions, the maximum bending moment calculated by the elastic thin plate theory is slightly larger than that of the simply
supported beams, but this difference is not more than 10%. (3) The elastic modulus of slurry and the thickness of the steel pipe
wall have small effects on the settlement and bending moment of the pipe curtains, while the excavation span and the height of
overburden have great influences on the settlement and bending moment of the pipe curtains. The research results may provide
a new way to simplify pipe curtains into homogeneous elastic thin plates for calculation, and provide the theoretical support for
design of the pipe curtains.

Key words: pipe curtain structure; theory of elastic thin plate; continuous beam theory; field measurement; comparative
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Fig. 1 Arrangement of pipe curtains
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Fig. 4 Simplification of pipe curtains
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Fig. 5 Simplified model for elastic foundation beams of pipe

curtains
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Fig. 19 Comparison curves of pipe curtains with different
excavation spans
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Fig. 20 Comparison curves of pipe curtains with different heights

of overburden
5.3 WEEEMFI

K 21 AN BEE 555009 10, 12, 14, 16 mm I,
ANFIEAR )P B TH S BN BE R 1A (b th 2. (ELAS
VIR, AN RE S S G S AR 28 m I RE, 724k
3G T A FAARBCRRIRT S T, 25 il NI B2 AL T
SRR SO [ SCR SRR, AR IR Y
AR S PR B A R — R, (H
SR, BHMERREEAE 5%, MAERRIFRS
B EE R 0TI 21 W, B AN B R
I, AN T RAS B HEEAE I, 2 BEJE M 10 mm
BN 16 mm, FEFBE IS T HE N 6 mm Ik
/AINE 4.1 mm, fETSCRM 5.6 mm JE/NE] 3.8 mm, FEE
HFHEGEIN 4.8 mm JE/NF] 3.6 mm, [H SCRAXM 1.1 mm
/N 0.75 mm, AT L AR T SR AR ek e
BOR, BRI, [ SCR BN
5.4 REARFEMIESHIZI

B 22 FEA RSB SRERER N , AN R BEIR FRHEE
TGRS R, AT R
VAR AT SR ORI S T A R o, JF A
X B M R R R T B A B R, BT AAS TS rh Rl
X AR . & 22 AT AE H, BEE SR AR TRE
B, EREREL LT 2N, (R INEEE U



% 2 3

ik, 2 EHME R AR T A 373

L
—n— RZRIHER
-2F —e— EXRIELER
—A— P BRI AL R
31 —v— RIS R

-4 /

_5‘:/v/

—6Y

_ 1 1 1
710 12 14 16

WEREE fmm
21 FRINEREER R AREX L

Fig. 21 Comparison curves of maximum settlement under different

wall thicknesses of steel pipe
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Fig. 22 Comparison curves of maximum settlement of pipe

curtains with different elastic moduli of grouting materials
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