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Field Test of Deformation Characteristics for Carbon Fiber Anchor
Cable Support in Coastal Deep Foundation Pit
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Abstract; To thoroughly investigate the feasibility of carbon fiber anchor cable support in coastal deep

excavations, a field test was conducted on cast-in-place pile + prestressed carbon fiber anchor cable
support based on a deep excavation project in Yantai City. This study analyzed the prestress loss laws
and deformation patterns of the deep foundation pit during excavation under the action of prestressed
carbon fiber anchor cables using a complete set of construction techniques. The study results show that
the prestressed carbon fiber anchor cable has been successfully applied in coastal deep foundation pit
support projects.
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Fig. 1 Photo of foundation pit support
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Tab. 1 Physical and mechanical parameters of geotechnical layers

P w2 1558 2)E P JEE 4 £ %?fs%ﬁiﬁ“ Gl 3 ] (%jj%“&*“ RN

B /m /(°) /(g-em™) /(KN -m™) /(KN - m™) /kPa
@® ES Gn 1.80~7. 80 10.0 1.90 16.0 6.0 5.0
@ ISIAD i E g 0.90~2.90 8.0 2.10 19.3 9.3 3.0
@-1  WRFHFEEE L 0.90~4.20 6.8 1. 80 18.0 8.0 11.2
® g 0.90~8.10 13.0 1.75 19.6 9.6 32.7
@ LRb 1.00~5. 00 30.0 2.50 20. 0 10.0 5.0
@-1 b ek 0.90~7.30 30.0 2.50 20.0 10.0 5.0
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Tab. 2 Mechanical property parameters of

carbon fiber reinforcement

TR LT 4 i 4 Bk oCEs Ciiban AN
Bt d/mm  FRUEE/MPa  BiE/GPa  NAY/%
d<10 =1 800 =140 =1.5
10<d<13 =1 300 =130 =1.0
d>13 =1 100 =120 =0.9
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Tab. 3 Design parameters of prestressed carbon fiber anchor cable

WERES B /m ARBKE/m  HiE B E/m HFLEAR/m HER WA/ (°) i (/KN
1 32.0 10.0 22.0 0.15 25 120
2 30.0 6.0 24.0 0.15 25 170
3 25.0 5.0 20.0 0.15 25 150
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Fig. 2 Foundation pit support section (unit; mm)
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Fig. 3 Carbon fiber anchor cable construction process
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Fig. 4 Actual photos of carbon fiber anchor cable
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Fig. 5 On-site anchoring of carbon fiber anchor cable
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Fig. 6 Photo of the end of carbon fiber anchor cable
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Fig. 7 On-site construction process of carbon fiber anchor cable
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Fig. 8 Floor plan of monitoring points
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Fig. 9 Variation of anchor cable shaft force with time
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Fig. 12 Variation of horizontal displacement in deep soil with time
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