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Sensitivity Analysis of Track Parameters of
Built-in Pump House Track System

FU Chengcheng, LUO Wang, CUI Xinwei, SHI Jin
Abstract After built-in pump house is adopted, track type
has been changed, therefore the service reliability of built-in
pump house in practice is worthy of attention. Track dynamic
analysis model of built-in pump house track system is estab-
lished, and the dynamic response characteristics of the system
are analyzed. On this basis, the lateral bending moment and
lateral displacement of the monolithic track bed are taken as the
control indexes of the service performance, and the elastic
modulus of the track bed, the vertical stiffness of the fastener,
the lateral stiffness of the fastener and the lateral damping of
the fastener are selected as random parameters. The sensitivity
analysis of parameters is carried out by adopting 2* factor ex-
perimental design, and the lateral bending moment of mono-
lithic track bed is selected as the target response to evaluate the
influence of sensitive parameters on the service reliability of
built-in pump house track system.
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Tab.1 Track calculation parameters

HE B/ (N/m?)  JAMSLE W/ (kg/m’)

A 2.1x10" 0.3 7.83%x10°
ELUSTERZN - 0.2 2.50x10°
Rk 38 SR 3.65%10" 0.2 2.50%10°
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Fig. 1 Track structure model of built-in pump house in shield

tunnel interval
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Fig.2 Diagram of train vertical load distribution
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Fig.3 Vertical displacement of rail midspan section

30p

[3%3
(=3
T

S

AT 1) 3 E/ (/)

t/s

P4 ARSI ) i

Fig.4 Vertical acceleration of rail midspan section
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Fig.5 Vertical displacement of track bed midspan section
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Tab.2 Random parameters of track structure of built-in

pump house

LS HL Wi K- @K+
T PR 3 it/ MPa 3.0x10°  2.5x10* 3.5x10*
MERENIE/(KN/m)  6.0x10*  4.0x10* 8.0x10*
R RENIE/(KN/m)  6.0x10*  4.0x10* 8.0x10*
P/ ((N-S)/m)  6.0x10°  3.0x10* 9.0x10*
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Tab.3 Technical results of 2*-1 factor experimental design
S TEPRS SIFTE UCRRE PR BEm R

DI prgta i mRE, WSS BE/ AR/
BT N pay (N/my (N/my ((N-S)/m) (kN/m)  mm

1 3 - - - + 44.44  0.028 7
2 2 - + - - 43.12  0.029 1
3001 - - + + 4469 0.030 2
4 4 — + + - 43.41 0.030 6
5 6 + - - - 4436 0.020 5
6 7 + + - + 43.18 0.020 8
7 8 + - + - 44.66 0.021 5
8 5 + + + + 43.42 0.021 6
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Fig.6 Diagram of semi normal probability of 2°-1 factor ex-

perimental effect

SCHEERY 4 NFRFIETE S B, X B (A TE PR 1) 25 0
R Do BIAECHE e < 3 AR 5 A A A 2 1]
W32 Ay LA URR ) 2 B, TP 1o I 2 A0 A 1)
ENEVSEN e 2 i

K7 RO ¢ (R IR RIEIE . AR 452
IO7 P AR A4 A FES o B T U 3 S BB 13 4% 2 0 B
S TE PR AR AR 0 1 P R e
JE A AU S ], SRR 1] BELJE L T8 PR B AR R S A
AR ) P 2 ) 201 45 28800 A BB SHL

89.12
79.22
69.32
59.42
549.51
2 30,61 B E R
2971+ AD A-TERFANER R
C-HIF BT

LI N

19.81 D-FOE )
9.90 0 filje
0 1 I L L L -' n
2 3 4 5 6 7
FEALZ 2

7 2%-1 B s gin SR

Fig.7 2*-1 factor experimental Pareto diagram
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Fig. 8 Lateral bending moment response surface of track bed

with pump house
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Fig.9 Lateral bending moment response surface of track bed

without pump house
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Fig. 10 Diagram of lateral bending moment-failure probability
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