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Design and monitoring of bracings for a deep foundation pit in Lanzhou
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Abstract: Taking a deep foundation pit in Miaotanzi, Lanzhou as are example, the design highlights of pile-prestressed anchor
in deep excavations are discussed, and real-time monitoring of pile displacements of top and piles during the process of
construction is carried out. By using the finite element software PLAXIS, HSS soil constitutive model is adopted for numerical
verification. The monitoring and numerical simulation analysis show that supported by the pile-prestressed anchor, excavation
of deep foundation pit has little effect on the adjacent buildings. This kind of bracing can effectively limit the lateral

displacement of deep foundation pit. The numerical results agree with the monitoring data. The HSS soil constitutive model is

more suitable for numerical analysis of foundations containing pebbles and mudstone geological conditions.
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Fig. 1 Plan of rotating lane pit and adjacent environment
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Fig. 2 Plan of bracings for rotating lane pit
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Table 1 Physical and mechanical parameters of soil layers
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Fig. 3 Elevation of pile-prestressed anchor structure
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Table 2 Estimated horizontal displacements of pile top
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2 HE 6.5 191.83 316.32 61.54 9.49 63.26 134.29 112.09 4.3 18.2<39
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Table 3 Calculated results of anchor

ﬁrﬁiﬁﬁ‘ B3ORN

BT 1 2 3
SRR JIRN 424.64 191.83  695.09
RSP a /() 10 10 3
TRV A A/mm?  1197.8 5411 1933.5
S FH 4N 7 2028 1228 2036
BEFTSERRERTO AN A/mm®  1231.6  615.8 2034
B BA S Lo/m 11 10 13
BB Lym 8.0 6.5 5.0
HiFTF B K Lim 19.0 16.5 18.0
9#B%(26F)
1% a%é_ 4800 1532.400 L
o F{EQ22@1300 1530900 SRR _
= B T
2133 o 1300 |

1~2m02@1300 ! !
VA M gl 6.4

n@M@am}ﬁ%@&mm

2 m020@13,
2 m@4gx3
- |_l@i3g0

:
gl
$
=
8 k
g < 1 2moasx3arzgp | | WRIBOTEISORN 5
b § 1000 Ob ' léb, 93.m9.0m9_0m
= .*2m<b48x3@13 m”
% g o Bl ob 105
N g— .&EM@BOO
3 \10°
§ 2md>48x3@1300
g— 1—Ane48x3@1300
<
1516800 | | S sk T—RL48x3@1300
(=
g5 M ROFHAL: mm
FREAL: m

1510.400
-

4 HERETR R 1 S84 & E E
Fig. 4 Section of pile-prestressed anchor
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Table 4 Soil parameters of calculation model
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v 0.2 0.2 0.2 0.2
Interface Neutral  Neutral Neutral  Neutral

permeability
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Fig. 9 Horizontal displacement curves of pile top
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