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[ Objective ] The size of the reaction frame is

strictly constrained in shield tunnel initial operation under limit-

# I — 0 SR AR AR ER A ( KTYF-2021-A-09)

ed space environment. In view of this, to ensure the frame can
withstand the huge reaction force generated during the start-up
of the large-diameter shield machine and effectively control the
stress deformation, it is proposed to study and design a reaction
frame with sufficient strength and stiffness, compact structure
and adaptability to space-limited environments. [ Method ]
Taking the JCXSG-8 section of Shanghai Airport Link project
as the background, the stress and deformation characteristics of
the reaction frame under different back-support modes are stud-
ied in depth in terms of the actual situation of limited reaction
frame size. Through optimizing the local structure of the reac-
tion frame and the layout of the force transmission support, an
improvement scheme is proposed and verified in combination
with the actual construction conditions on site to ensure the ra-
tionality and effectiveness of the design. [ Result & Conclu-
sion] In the setting of the reaction frame back-support, the use
of shear walls is superior than the diagonal braces, and can ef-
fectively improve the structural stability. In addition, adding
middle supports to the lower inclined beam significantly re-
duces the bending moment of the lower inclined beam end sup-
port, thereby effectively reducing the torque of the bottom
beam and mullion beam, and improving the load-bearing ca-
pacity of the overall structure. At the same time, the number
and arrangement of force transmitting struts on the upper in-
clined beam have a significant influence on the maximum ben-
ding moment and deformation of the reaction frame. In the ac-
tual construction of this project, a 1-m-thick reaction frame is
used with a 900-mm-thick shear wall setting up in its back-sup-
port position. At the same time, a support is added on the low-
er inclined beam of the reaction frame, and the number of force
transmitting struts on the upper inclined beam is appropriately
reduced.

Key words urban rail transit; large diameter shield; limited

space; reaction frame; support; design optimization
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Fig.1 Current status of working shaft structure
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Tab.1 Size survey table of shield machine initial reaction

frames with a shield diameter over 13 m
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Fig.2 Schematic diagram of the reaction frame structure
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Fig.5 Comparison chart of internal force and deformation of

the reaction frame under different back-support modes
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reaction frame for S4 setting shear wall
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and its support under different back-support working
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