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Model test on slope excavation effect based on Photolnfor
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Abstract: The effects of deformation characteristics and slope instability mechanism on residual
soil slope under the excavation effect were investigated, by using a high cutting slope of the
Funing (Fuding to Ningde) Expressway as a sample, a geo-mechanical model using similar
materials according to the similarity theory, was designed. A model test study was conducted,
using a real-time monitoring system and digital photogrammetry technology on the multi-stage

slope excavation effect based on Photolnfor, and changes of displacement and stress during multi-

W7 B #7:2018-11-20
ESTB:HREARBAILE T (41702288) s A 4 HARFI I H (2015]01164) 5
T8 2E T PR BN ECE RHUFIUH (JAT170173) 5 32 38 o 78 0 9% BAE 19 - AL [ B Ak TR 50 H (61201405105)
TR A VP (19865 B3 AR A 23R AR AR MR 21 R . T2 1 E-mail ; xxtmdd@163. com,
IR E « (7 SCH (1963-) . 55 AR ALK 8 N B L 8 L WF 58 £ 50 L E-mail: jwb @ fzu. edu. en,



%3

Ve, % . B F Photolnfor %94 ¥k 742 s A2 A X 36

37

stage excavation of model slope were analyzed. The results show that the variation in the
excavated slope is a gradual process from slow deformation to accelerated sliding, the rate of
displacement increases the fastest in the slope under the slope excavation at the middle and top
positions, the soil displacement at the slope top position is greater than that at the lower part,
and the displacement from the slope inside to the hollow face increases gradually. Further, soil
stress-distribution is not uniform in the slope excavation process, the stress concentration at the
foot of slope is higher, and the thrust at the front end of slope accelerates gradually during the
excavation process. The original stress balance of the slope is disturbed when the excavation. A
tension crack formed in the rear edge of the slope and then the crack developed, expanded, and
connected continuously during the whole excavation process. Then, the crack formed through the
fracture and sliding zone. The forming process of the slip zone is consistent with that of the local
strain concentration caused by stress concentration, release, transfer and re-adjustment.
Meanwhile, the excavation effect possesses a certain time-effect, the stress and displacement
change are not synchronized. and the strain concentration shows a certain hysteresis, therefore,
the early monitoring of this kind of slope should be considered to choose the control index of the
horizontal displacement growth rate. The stress horizontal growth rate should be consider in the
post monitoring, both growth rates are indispensable. The research results provide an important
basis for early warning monitoring and support reinforcement of excavated slope in the southeast

coastal area of China. 3 tabs, 12 figs, 25 refs.

Key words: road engineering; residual soil; multi-stage slope excavation; Photolnfor; geo-me-
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Fig. 1 Model test devices for excavated slope
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Fig. 6 Engineering geological profile of actual slope
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Tab.1 Physical and mechanical parameters of slope soils

i EOK | EE Y/ | BRI | A | BRI
R/% |(kN+m )| ¢/kPa |l /()| E/MPa v
W, | 18.8 19.5 23.6 | 27.5 19.7 | 0.35
W, | 14.9 21.2 26.7 | 29.4 22.8 | 0.32
W, | 14.7 23.5 32.3 | 35.0 31.2 | 0.28
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Tab. 2 Similar material ratios in different soil layers

HE | M | BER | Bt | BEE | wEak | oK

W, 0.55 | 0.47 | 0.85 | 0.17 | 0.11 | 0.29
W, 0.91 0.56 | 0.78 | 0.13 | 0.07 | 0.26
W 1.47 | 0.52 | 0.68 0. 30
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Tab.3 Physical and mechanical parameters of model slope soils

g I y/ BT | MRS | MEELR | M
(kN+em *) | ¢/kPa | fi ¢/(*) | E/MPa v
Wi 20. 6 1.6 22.5 1.0 0.37
W, 25.0 2.0 25.0 1.2 0.31
W 27.8 2.3 33.1 1.5 0.26
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potential sliding surface of model experiment
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Fig. 10 Change curves of displacement with the

horizontal distance
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Fig.11 Tensile crack development of excavated model slope
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Fig. 12 Stress real-time curve of each monitoring point
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