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Structure and Performance Evaluation of Prestressed Steel Strut Capable
Against Tensile and Compressive Stresses

ZHANG Jinzhu, ZHANG Jianliang, LI Yanchuan
(Beijing Urban Construction Xinjie Rail Transit Engineering Consultation Co., Ltd., Beijing 100045)

Abstract: Traditional steel struts cannot be tensioned, and the construction of concrete struts is complex and generates
considerable construction waste during the demolition phase. Therefore, prestressed steel struts capable against tensile and
compressive stresses have been invented. The performance evaluation results of mechanics, construction adaptability, and cost
with a prestressed steel strut capable against tensile and compressive stresses show that its compression bearing capacity is the
same as that of a traditional steel strut and equivalent to that of a concrete strut. Furthermore, its tensile and strut stiffness
performances are equivalent to those of a concrete strut and superior to those of a traditional steel strut. Its construction
convenience is equivalent to that of a traditional steel strut and 20%-30% lower than that of a concrete strut. The first concrete
strut replaced by a prestressed steel strut capable against tensile and compressive stresses for metro excavations can not only
ensure technical performance but also result in better economic and social benefits.

Keywords: metro; retention and protection for excavations; prestressed steel strut capable of tensile and compressive strengths;
performance evaluation; waste reduction
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Figure 1 General assembly drawing of a prestressed steel

strut capable against tensile and compressive stresses
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Figure 2 Main parts of the structure
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Figure 3 Auxiliary parts of the structure
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Figure 4 Construction install diagram
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Figure 7 Tension transmission path

3 HATHR
31 MHES. R

LA Rz e U, g 40 S 5 K A1 52 D Bl i o s,
FUE RGPS R I3 1 s
3.2 FEAHEEHITM
321 ZREME

1) 2. R 2.2.1 WLHELFO),
O T 0 SR A A TR T, i SRR B2 s K
AT ), HA AT /A0 S A A2
1, DR B i iR AR A B2 AR T g AR B 5 e

=
e
£

I

N

o




A [EF T A R B M EETEO

R EEMHES. R

Table 1 Model and size of main components
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Table 2 Characteristics of strut section
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Figure 8 Calculation section steel strut equivalent section
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Figure 12 Diagram of support structure layout

1) AR AL — A T8 I SR R R A
T TSR R R, (R R A BRI o

TG TRt SR e 4K T

2) AT NSO g, SIS P S R ) T2 Bl 5
P, REEbAR TR s e

3) AR BG4Sk SR MR, 8
SRS AR e Al 4 R

4) RALERC MG, FIVE. 2de. PrbrIME,
RS AR, JUFA AR IR
6 ik

AR T TR TN AN S8, AT T
FRGTAMY, FEHRL T,

1) ARz RN )8R S IR B s AR 280 5 4% Ge 4
SCPEARIR], SRS A, BRSPS 40
s PURLTEREFISCHERIFE 5 R EE TSR, L T%
GRS

2) AR IR A S A it A A 5 AL G S
PEARY, AT S0,

3) AT TS ) AN SR IE O AR G SRR A Y,
LU VR E T SCHEAIR 20%~30%.

4) AR TN SN SR R E AR, LA
P I

URBAN RAPID RAIL TRANSIT = 97



ETHIRENZE - 85373 F 28] 20244 A

5) BBHEFTAT SRR T h s PN ) A S AR

PRI SCHE N TUEIES, (ORI T RE
FIN, A RO A A R T 2
b4 R TP S BB U S T
2.

S 3R

(1]

a4, K&, TF. REERE P LEMKF S5
FEAG[)]. R HRBLIAE, 2017, 30(6): 62-68.

ZHANG Jinzhu, ZHU Jian, JIA Xiao. Horizontal displace-
ment control of supporting structure in soft soil foundation
pit[J]. Urban rapid rail transit, 2017, 30(6): 62-68.

ATl RIS G AN R L R R N SR RIEE
=R R[] #EBER, 2017, 43(6): 53-56.

HE Shan. The analysis and application of risk control on
stress of reinforced concrete in deep foundation pit[J]. Railway
investigation and surveying, 2017, 43(6): 53-56.

XM, EGEY, BRI, F. O848 RE L R
AR AR XA R[], 8 £ TR F R, 2012,
34(3F) 1): 309-314.

LIU Shuya, PAN Xiaoming, OUYANG Rong, et al. Study
on supporting characteristics of deep foundation pit with
reinforced concrete support instead of steel support[J]. Chinese
journal of geotechnical engineering, 2012, 34(S1): 309-314.

E oM, EE. OB AR AR T ke ki s
SH[I]. FERARA TAZ, 2015, 27(10): 179-181.

WANG Gaomin, WANG Lei. Comparison and analysis of
two methods for removing the support of subway deep foun-
dation pit[J]. West-China exploration engineering, 2015,
27(10): 179-181.

FEARHT, TAHA. YR HLIE SiE 4k & ARER KR SRR [T].
AR B LR A, 2022, 35(1): 1-4.

SHI Zhongheng, DING Shukui. Strategies for green and low-
carbon development of urban rail transit[J]. Urban rapid
rail transit, 2022, 35(1): 1-4.

FEE, ML ARRE L LR HAMIEKRASF
R B s HE it B S )], RS, 2022, 21(7):
33-37.

YUAN Qingyun, SUN Min. Calculation and analysis of
carbon emission in whole life cycle of concrete bracing and
the H-shaped steel bracing system for foundation pits[J].
Chongqing architecture, 2022, 21(7): 33-37.

B3k, T4k xFAETAndh A 2RI TG 09 % a2 AT,
Jb T # I TAF IR SR, 2013, 29(3): 30-34.

LU Yanfei, WANG Jian. Analysis on the effect of pre-axial

98  URBAN RAPID RAIL TRANSIT

[10]

(1]

[12]

[15]

forces on the soil displacement[J]. Journal of Beijing University
of Civil Engineering and Architecture, 2013, 29(3): 30-34.
TR, MR, TR, F ERIRAR T LAt
AR Z R[], B30l K F 5 4R, 2009, 43(10): 1589-
1594.
JIA Jian, XIE Xiaolin, LUO Fayang, et al. Support axial force
servo system in deep excavation deformation control[J].
Journal of Shanghai Jiao Tong university, 2009, 43(10):
1589-1594.
KRR, B#, THE. RN TRN LEFLnEnE
R[] A A, 2018, 35034 F) 1): 88-94.
ZHANG Mingju, YANG Meng, WANG Xijun. Study on
structural innovation of movable end of internal support in
foundation pit engineering[J]. Engineering mechanics, 2018,
35(S1): 88-94.
FEK, R#H, WBE, F. —FEuthe R L
CN202530463U[P]. 2012-11-14.
JING Guoqing, ZHAO Yi, LIU Qibin, et al. Transverse
inner support for foundation pit: CN202530463U[P]. 2012-
11-14.
PARK J S, JOO Y S, KIM N K. New earth retention
system with prestressed Wales in an urban excavation[J].
Journal of geotechnical and geoenvironmental engineering,
2009, 135(11): 1596-1604.
X AR, ALK AV N X AR AR MR [J]. 3T A
5Bk, 2016(5): 81-83.
LIU Faqian. Stability design of assembled steel inner
support[J]. Urban roads bridges & flood control, 2016(5):
81-83.
KA, RER, WA, ¥ THETE M IIFLEM:
71.202221241315.1[P]. 2022-05-23.
FEAR T LB A A, B XA ENZAAL: GB/T
13752—2017[S]. db7%: & B4R B pit, 2017.
China Machinery Industry Federation. Design rules for
tower cranes: GB/T 13752—2017[S]. Beijing: Standards
Press of China, 2017.
FARARIAEE G AR & B AR MO AR
GB 50017—2017[S]. db7%: " E ATk HijAE, 2017,
Ministry of Housing and Urban-Rural Development ofthe
People’s Republic of China. Standard for design of steel
structures: GB 50017—2017[S]. Beijing: China Archite-
cture & Building Press, 2017.

(%% BKE)



