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Fig.1 Location relation between excavated foundation and expressway (unit: mm)
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) EHEBEHBAIETHR, BEE 7.0 m(EEA BB ERHE S B A SRR, e AR,
FEEEAABLERANIREY);

2) BB MEE L, EE 2.5~3.0m;

3) BAEDE,FHE 0.8~3.4m.
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Fig.2 Plan layout of vehicle load

HE 24, D> G=1650 kN, ll ¢=10.5kN/m?. BRABEREN 3.5 kN/m?, BE B EH B W
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Fig.3 Shoring plan of excavated foudation (unit: mm)
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Table 1 Physical and mechanical parameters of subsoil

+52 BE/m HE/(KN-m™3) 5L % J1/kPa WEERE/C) BEH S RiE(E/ kPa
HLE 7.20 22.00 13.00 22.00 80.00
ERhL mEEt 6.00 20.00 20.00 20.00 70.00

F2 FRIRBERLFREK

Table 2 Stabilization safety factors of different engineering cases

RPN 1 2 3 4 5 6 7 8 9
FIERE /m 2.75 4.05 5.35 6.65 7.20 7.95 9.25 10.55 11.20
B L4THH 1 2 3 4 5 5 6 7 8

REEY 3.50 2.77 2.90 2.41 2.42 1.99 1.70 1.46 1.34
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Application of a Composite Soil Nailing System in Excavation
Engineering Close to an Expressway

ZHANG Ming-ju, ZHANG Wen-yu, DU Xiu-li, LI Feng-wei
(The Key Laboratory of Urban Security and Disaster Engineering, Ministry of Education, Beijing University of
Technology, Beijing 100124, China)

Abstract: The composite soil nailing systems are considered to be effective to reduce deflections of
excavations, so that they can be applied to the excavated cases which are close to roads, pipes, and structures
where surrounding strate movements are not permitted. A case of application of the composite retaining
structure of soil nails, anchors and micro-piles in excavation engineering close to an expressway, was
demonstrated. The technical essentials of design, construction, and field measurement of the engineering were
expounded in considerable detail. The stability analysis was catried out based on different engineering cases
considering load distribution of expressway automobiles and the deflection control standards and measures were
drawn up. The anchor hole was bored by pushing jacket tube to prevent drill bit from being withheld in the
uneven distributed subsoil which consisted of gravel and clay filling to be filled layer by layer. The measured
data shows that the maximum horizontal displacement of the expressway pavement on the excavation top is
limited to the value less than 10 mm and meets the requirements of deflection control standard, and the pre-
stressed anchors are effective measures to control the horizontal displacements.

Key words: anchor; soil nailing; micro-pile; excavation; excavating close to structures
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