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Performance evaluation of shotcrete cast by small scale wet spraying machine

NING Fengwei' SU Anshuang' DING Jiantong” BAI Yin' YANG Sen’

(1. State Key Laboratory of Hydrology — Water Resources and Hydraulic Engineering Nanjing Hydraulic Research Institute Nan—
Jing 210029  China; 2. Sinohydro Bureaw 7T Corporation Limited Chengdu 611730 China)

Abstract:  To obtain an indoor casting technology of shotcrete that has the closest performance with that of in — situ large scale
wet spraying 9 kinds of fiber reinforced shotcrete of C40 were taken as an example and the properties of concrete including re—
bound rate build — up thickness setting time density compressive strength flexural toughness and drying shrinkage were test—
ed to compare the two casting methods the vibrating — molding process and small scale wet spraying. The results indicate that the
setting time density and compressive strength of the specimens prepared through small scale wet spraying were more close to
those of in — situ spraying construction compared with vibrating — molding. And the rebound rate and build — up thickness can be
tested by small scale wet spraying test which can be used to represent the shootability of shotcrete.

Key words:  shotcrete; small scale wet spraying; vibrating — molding; large scale wet spraying
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Dip angle optimization of feet — lock bolt in tunnel constructed by three steps excavation

YANG Zhigang' XIAO Bogiang' CHEN Peishuai' > YANG Zhao® TIAN Hongming’

(1. Technology Center of CCCC Second Harbour Engineering Co. Wuhan 430040 China; 2. School of Highway Changan Uni—
versity Xian 710064 China; 3. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil
Mechanics  Chinese Academy of Sciences Wuhan 430071  China)

Abstract:  Highway tunnel has the characteristics of large span and flat rate so the crown settlement control is demanding in
the construction process. The three — step excavation is widely used in tunnel construction because of its high construction effi—
ciency and strong tunnel deformation control capability. If the supporting structure closed late in construction the tunnel deform—
ation would be difficult to control and the feet — lock bolt is an effective way to restrain the deformation. However the research on
feet —lock bolt is almost blank at present. Taking the Shirenzigou tunnel in Xinjiang as a case the optimization of dip angle of
feet — lock bolt was carried out. The analysis results indicate that the key of construction control is the feet — lock bolt construction
in upper step and the optimal angle range is 0 ~45° for the upper step 0 ~56° for the second step and 0 ~60°for the bottom
step. In the above angle range the angle should be as large as possible in view of controlling tunnel deformation which is in
good agreement with many field experiences.

Key words: feet —lock bolt; three steps excavation; steel arch; dip angle; tunnel excavation



