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Fig.2 Cross section of U-shaped structure(unit: m)
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Fig.3 Cross section of reinforcement layout
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x1 FAIRTEER

Tab.1 Calculation results of all conditions

Eistin Bl I/ m T W
HRHEE 0.006 336 m  7.130 NAEBIER; HEAH fHEER (ARG REES =1.35,1%# =1.0,1F 1 =1.0)
F/NEE 0.001 079 m  14.260 il 1 ANFEE (M) 5 HEA ) FEEES (mraRd G REER = 1.0, /R KiEH =1.4)
IS IND)| 644.355 kN 12.549 i 1 NVEE(ZEM) 5 FEEAR] SE P (& REUERL =1.35 76 # =1.0,7% 1 =1.0)
/NGy -644.066 kN 1.711  ANHIG#; EEAH B (s a 25U =1.35, 7% /1 =1.35)
SN i 2944.399 kN -m  1.426 i1 ATHE (M) 5 HBRAF] FEEEEH (W6 ZEES =1.35, %8 =1.0,1%1 =1.0)
/NS E -96.650 kN +m  13.119  Jl 1 MNMEER(ZEM) 5 THEAF] fuks il (rad & R EEE =1.35,16#=1.0,1% 51 =1.0)

2 JIE 4 gy T AR A AR B ORI A T
U3t HE L BT 7R 52 ) f B S A 0, i B2

BEoR1.41 x 107 kN/m?, Hb K& 9 5 K £ % e
2.0 x10* kN/m’

x2 WERZREAAZIHEPTREHEH

Tab.2 Concentrated load and uniform load of foundation beam

F5 1 2 3 4 5 6 7 8 9 10 11 12 13
{1 E/m 0.50 0.93 1.29 1.54 2.08 2.88 6.28 12.18 12.72 12.97 13.33 13.76 14.26
£ J1/kN 0.00 438.13 0.00 293.70 0.00 0.00 0.00 0.00 293.70 0.00 438.13  0.00 0.00
ﬁ?ﬁ)ﬁ/ 0.00 0.003 135.99 0.00 0.00 0.00 0.00 0.00 0.00 -3135.99 0.00 0.00 0.00
KJE/m 0.50 0.43 0.36 0.25 0.54 0.80 3.40 5.90 0.54 0.25 0.36  0.43 0.50
HATHEL 110.03 -18.63 -18.63 -18.63 -18.63 -18.63 17.38 -18.63 -18.63 -18.63 -18.63 -18.63 110.03

(kN -m~?)
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Fig.4 Concentrated load and uniform load of foundation beam
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Design method of subway U-shaped structure in high groundwater level area

LI Wandi
( China Railway Design Corporation, Tianjin 300143, China)

Abstract; In order to solve engineering problems of high groundwater level or unable to reduce the groundwater
level due to site restriction and some other special reasons, the author used the U-shaped structure to connect the
underground tunnel with the ground subgrade. Based on the geological conditions and hydrogeological characteris-
tics in the study area, and combined with domestic engineering examples, the author determined the U-shaped
structure cross-section and calculation model of side wall and bottom board. Then the force and reinforcement were
analyzed and calculated, the crack width and anti-floating stability were checked, and foundation pit enclosure
and groundwater controlling measurements were selected. Cantilever beam was selected as the calculating model,
and bottom board was selected as the elastic foundation beam. The reinforcements were calculated with the most
unfavorable load combination. Meanwhile, the groundwater was controlled by tube well precipitation and water-
proof curtain. The calculated and checked results could satisfy the design requirements, and engineering measure-
ments are reasonable. This research could provide some reference and instruction for similar engineering design.

Key words: access line; U-shaped structure; groundwater level ; elastic foundation beam; engineering geological

condition
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