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Disturbance Analysis of Closed High-speed Railway Piers Under
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Abstract: In order to understand the disturbance of heavy machinery closed the high-speed railway
bridge and surrounding soil during the construction period, and ensure the operation safety of the
high speed railway, the first-stage project of Nanjing-Hexian intercity rail transit was taken as
the example, finite element model of high-speed railway piers and corresponding soil layer were
developed based on PLLAXIS 3D software. Furthermore, the deformation range of surrounding
soil and the displacement value of high-speed railway pier under heavy machinery load were
analyzed. The settlement, horizontal displacement and inclination of the closed high-speed
railway bridge piers were also investigated during the construction. The numerical calculation and
field monitoring results were compared and analyzed. The results show that after the static

pressure of crawler crane, the lateral earth pressures at measuring points increase obviously, but
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have no obvious influence on the deep soil, and the earth pressure values at measuring points have

no obvious change after the crawler crane is in place. The additional stress of the soil decreases

rapidly with the increase of the depth, and the horizontal influence scope caused by heavy machine

is less than 20 m. During the construction process, the settlement and inclination of the high-

speed railway pier are stable and less than the warning value (0. 8 mm). However, the horizontal

displacement is relatively large and close to the warning value caused by heavy machinery. The

results can provide a reliable reference for similar projects near the existing high-speed railways.

Key words: heavy machinery load; high-speed railway pier; disturbance analysis; numerical simu-

lation; field test
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Fig. 1 Position Relationship of Site Construction (Unit:m)
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Tab.1 Structural Parameters of Beijing-Shanghai High-speed Railway Bridge Piers

/85 Bk /m BEAE /m S 45 ) )2 AR P8 /m R H K /m 7R & W B /m B 5 w5 i /m
118 59 1.5 55 KA T8 5 R 1 10. 4 12.8 3.5 27.05
J19 59 1.5 55 KUAR 8 5 A D 10.4 12.8 3.5 27.05
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Tab.2 Physical and Mechanical Indexes of Foundation Soils

+ k% R JEHE/m TR N B ® 1/ kPa P EE A1/ () /(N m ) | R4/ MPa
i L 0.0~3.0 29.1 14.5 19. 4 4.93
R TR B A 0.6~11.8 37.2 12.1 18.0 3.76
Wi 2.0~17.5 24. 4 35. 4 19.5 10. 92
20 15 Wk £ 2.9~30.3 13.00
SRR e R A 0.8~12.5 120. 00
59 XAk R A i 2.0~21.0 800. 00
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Fig.2 Finite Element Model
2.2 HEHTERSH
32 0 AL AT 284 R Tl B AR [8] 5 el

AL SFEL WA 3, [A] i, BRI J18, J19 47 i
TR T A B0 a5 A2 6 - IR 349 {8 LA B e A 13
BT B AR . e A R AR 3 B .

miEE 3 M 3 . D18 5 J19 A A A
[6] R o 15 o 4 7 AR AL AR AR T A 5 T A
G AT 1) A ] R - AR AR TE Y Bl 0~0. 5 mm,
BRI N —0. 8~ —0.4 mm, BN —1~0
mm;@J18 45 J19 H 1 8 1] 47 B2 A/ AN i 0. 1
mm, & BIAFEUR B LR B A AR (H R E B )
(28 JLF- A 32 1 RIALAR AF B 52 i 5 O B UK - 7
¥ 32 d RUBLBR AT 09 52 0 A0 L Hvh T18 55 19
BF BOUK 2 8 735 290, 888,0. 929 mm , ¥ £ i



% 6 4

IR E A AT BAF R T ARE & S0 h 3 T 83

719 18 719 718 19 J18

() YHRMEF B SEL

(a) X5 M(BET )b B 5 E L&

(¢) ZHmEmEBEES

B3 ERNHETEEATEIEIBEEL (R mm)
Fig.3  Soil Displacement Contours Under Heavy Mechanical Load (Unit:mm)
®3 BEBGTETIAMABELER
Tab.3 Simulation Results of Top Displacements of Closed High-speed Railway Piers

S | AR AR AX/mm | BEBF AR AY/mm | SR AZ/mm

KEALR /AXZFAY? /mm | IR A/ () | BER 0 / (7

J18 —0. 444 —0.769 —0.074 0. 888 —3.39 —5.87
J19 0. 447 —0.814 —0.069 0.929 3.41 —6.22
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Points (Unit:mm)
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Tab.4 Test Data

Wt | 8 8 R/ | R I A/ | AR (R | AL s A
95 MPa MPa MPa & /MPa
T1 0.001 0. 049 0.048 0. 054

T2 0. 004 0.019 0.015 0.032

T3 0.002 0. 050 0.048 0. 054

T4 0.002 0.013 0.011 0.032
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Fig. 6 Layout of Earth Pressure Measuring Points
near High-speed Rail Pier (Unit:m)
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Tab.5 Earth Pressure Test Results near High-speed Rail Pier

W | 2016-06-12 2016-06-13 2016-06-14 2016-06-15 2016-06-16 2016-06-17 N A3 A5 Ak fe {l / MPa
i PRI N SI{E/MPa | [ 1{l/MPa | R J1{E/MPa | R Si{E/MPa | RS {fi/MPa | N H{H/MPa | szilfE | REUE
3 0.014 0.015 0. 020 0. 020 0.019 0. 020 0. 005 0. 001
AT1 6 0.034 0.034 0.037 0.037 0.037 0.037 0. 003 0. 000
9 0.051 0. 052 0. 053 0.053 0.053 0.052 0. 002 0. 000
3 0. 009 0.010 0.012 0.011 0.010 0.010 0. 003 0. 000
AT2 6 0.027 0.028 0. 030 0. 029 0. 029 0. 029 0. 002 0. 000
9 0.043 0.042 0.042 0.041 0.042 0.042 0.002 0. 000
3 0. 007 0.008 0. 009 0.008 0.008 0.008 0.002 0. 000
AT3 6 0.031 0.031 0.032 0.030 0.031 0.031 0.001 0. 000
9 0. 046 0. 047 0. 047 0. 047 0. 047 0.047 0. 001 0. 000
3 0.016 0.017 0.023 0.023 0.022 0.023 0. 007 0. 001
BT1 6 0.031 0.033 0. 037 0. 036 0. 036 0. 035 0. 006 0. 000
9 0. 046 0. 048 0. 049 0. 049 0. 048 0. 049 0. 003 0. 000
3 0. 008 0. 009 0. 009 0. 008 0. 008 0. 009 0.001 0. 000
BT2 6 0. 030 0. 031 0. 031 0.031 0.031 0.031 0.001 0. 000
9 0. 060 0. 059 0. 060 0. 059 0. 059 0. 059 0. 001 0. 000
3 0.013 0.011 0.011 0.011 0.011 0.011 0. 002 0. 000
BT3 6 0. 036 0.036 0.038 0.037 0.037 0.037 0. 002 0. 000
9 0. 045 0. 046 0. 046 0. 045 0. 045 0. 045 0. 001 0. 000
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Tab. 6 Statistics of Measured Results
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R MH e /IME S AP
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HF B ) 3 %/ mm +0.8
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IR A5 1] 0.7 —0.5 0.07 —0. 444 0.27
J18
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Wi UK 28/ mm +0.8
NS T3] 0.4 —0.4 —0.01 0.447 0.21
J19
A% 1) —0.1 —0.7 —0.39 —0.814 0.15
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A5 113) 13.0 —9.0 4.01 3.410 5.59
J19
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