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Analysis of the Influence of Grouting Pressure on Pipe Joint Damage
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Abstract; In order to understand the influence mechanism of grouting pressure fluctuations on pipe
joints in large cross-section rectangular pipe jacking, this paper relies on a large cross-section rectangu-
lar pipe jacking project in Nanjing, and uses research metho-ds such as theoretical analysis, engineering
analogy, and numerical simulation to investigate the influence mechanism of grouting pressure fluctua-
tions on the stress state of large cross-section rectangular pipe joint structures under local pressure sup-
pression condit. The external loads of large cross-section rectangular pipe joints was calculated, and the
concrete damage plasticity model built-in ABAQUS software was used for numerical modeling to study
the damage evolution mechanism of reinforced concrete pipe joints under different grouting pressures.
The results show that: (1) grouting load, as a variable load, has a significant impact on the stress dis-
tribution of the pipe joint, such that the grouting pressure should be included in the design of the pipe
joint; (2) For this project, the theoretical grouting pressure is 0. 311 MPa. In view of the need to sup-
press the carrying-soil effect, the grouting pressure should be appropriately increased, but it must be

controlled within a reasonable range; and (3) From the perspective of damage evolution, when the
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grouting load reaches 0. 6 MPa, the tensile damage to the top plate of the pipe joint has reached a high

level. Therefore, 0. 6 MPa is used as the grouting pressure warning indicator for this project, while 0.9

MPa should be used as a control indicator for grouting pressure.

Key words: large-section rectangular pipe jacking; steel concrete pipe; grouting pressure; load;pre-

ssure suppression; damage analysis
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Fig. 1 Layout map of Jiangnan connection line of Jianning west road cross river channel-main line pipe jacking project
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Tab.1 Physical and mechanical indicators of strata

)2 JEEE/m HKFE/ % TERE/(KN-m?)  FLERHE BBR/%  WER/%  FERJi/kPa NEEEEAM/(°)
EHAEME  1.5~2.0 30.7 18.3 0.910 33.5 20.9 17.1 9.4

it 0~2.1 29.1 18. 8 0. 838 33.4 21.1 27.9 12.5
BWrIemer  14.6~17.5 27.9 18. 68 0.795 30. 4 24.1 6.2 27.4

b 13.1~20 24.5 18. 8 0.739 — — 3.0 30.4

#t 1.5~16.3 28.5 18. 8 0. 826 33.4 20.5 25.9 10.7
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Fig. 3 Section design of pipe joints (unit; mm)
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Fig. 4 Calculation model for external load on pipe joints
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rectangular top pipe Terzaghi
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0 0 200 000. 00 0 0 0
400 0.002 200 000. 00 0 400 0
540 0.072 200 000. 00 0.07 540 0.07
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Tab. 4 Simulation scheme for synchronous increase of grouting pressure on the top and side walls of pipe joints

T FHK I J1/MPa TiARK 1 fif 2/ kPa MEEIK - faf 2/ kPa IETTUHE 77/ kPa Jite fin 7 =X
1 0.3 308 154 62 244 =hEh
2 0.6 308 154 62 244 =i
3 0.9 308 154 62 244 e uEZN |
4 1.2 308 154 62 244 e uEZN |

RS EVMBRERENEMATEUFTR

Tab. 5 Simulation scheme for separately increasing grouting pressure on the top plate of the pipe section

T W T/ MPa THAK 1 fif 2/ kPa MBEIK +faf 28/ kPa IETTUHE 77/ kPa JiteJm 75 =X
1 0.3 308 154 62 244 ToUA it fm
2 0.6 308 154 62 244 ToURR it i
3 0.9 308 154 62 244 ToUAR it Jn
4 1.2 308 154 62 244 ToUA e
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