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Key Technology of Tunnel Oblique Portal Engineering under High and

Steep Slope Environment

XIE Feng', ZHANG Huajin’, DONG Fuming’
[1. Shaoxing Kegqiao District Rail Transit Group Co., Ltd., Shaoxing 312000, China; 2. Shanghai Municipal Engineering Design
Institute (Group) Co., Ltd., Shanghai 200092, China; 3. China Railway Tunnel Survey and Design Institute Co., Ltd., Guangzhou
510000, China]

Abstract: Taking the Liduo Mountain Tunnel Exit of the Shaoxing Qunxian Road West Expansion Xiaoshan Nanxiu
Road Phase II Project as an example, aiming at the difficulties in the design and construction of tunnel portal on the
high and steep side face upward slope, the measures of active and passive composite protection for the oblique portals
with a relatively high risk of rockfall, and extending the partial open tunnel section are taken to effectively ensure the
stability of the side slopes at the tunnel portal. At the same time, the advanced pipe sheds, advanced small conduits and
other strengthening measures for entering the tunnel are taken to ensure the construction safety of tunnel portal section,
and also further play a role in reinforcing the slope of the tunnel portal, stabilizing the slope surface and ensuring the
safety of construction entering the tunnel. The practice has proven that a series of taken measures have successfully
guaranteed the smooth construction of the oblique portal of Xianxiu Road Tunnel. The successful implementation of the
high and steep side slope oblique tunnel portal of Qunxian Road Tunnel is a successful example for the design and
construction of similar projects.

Keywords: tunnel portal; composite protection; slope and face upward slope stability
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