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Study of mechanism and optimization design of non-prestressing frame anchor
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2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Non-prestressing frame anchor is a new slope prevention technology which sets surface ecological protection, shallow and
deep reinforcement in one, but regardless of its reinforcing mechanism, or engineering design method, academia has not yet reached a
consensus. On the basis of analysis of failure mechanism and stability operating during slope excavation, according to stress
dispersion principle and Mohr-Coulomb strength theory, the reinforcing mechanism of non-prestressing frame anchor is discussed,
including two-way compaction effect, anchor-pull effect, pin effect, skeleton-hoop effect and soil arching effect. These
comprehensive effects can effectively improve the loading states of slope and actively constrain the deformation of slope in unsteady
zone by initiatively transfering the mechanical strength of steady zone. According to the general principles of optimization design and
relevant codes, the optimization design model of frame structure and associated constraint equations are constructed. The automatic
optimizing programs of the model are compiled in Matlab7.0. The processes of optimization calculation are detailedly introduced by
the practical application of a slope treatment project in the Three Gorges Area. The optimization design method can achieve savings
in project cost and the purpose of optimization design results comparing with original design based on analogue method.
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Fig.1 Stability condition of slope excavation
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Fig.2 Two-way compaction effect

AN I3 e B T A e ] A b A S
wm;ﬂzﬁazﬁm“mmﬁ*mf”% T
T0 2 8 A 55 1T ) R L T T B A v 2 ol T 4%
RIS MRESE AR R R, HAZHEZS A4 SO B PRy
ARG DRI AA 0T Aoy A 326 45 ¥ T 1T ASMBRE DX
(R AR, RIS R M AL I TR A B 3 T
BHIEPUBTIMER, DRk, Eplhn i yikimn s, JEm
IS 3 R AN ST 7 A AT 0 ) Al RN <A
ETR08 7 U8, i LI 25 7 A 23 1) 4R 01 “HE 47 2%
N7 o BbAh, HEEATIBEE 2, AN A TR L
HEE % K A0 3 Al ] Aon) AR DA E AR TR A 2
ZRAER, WA RS e X A R B R A e AR
FERLRE R RAR LR P2 A B YRR, e AT A
BRI RN AR T 1 g7 P ke
RN IR S5 AU RE SE T AR 3K T #on s -4k
(ARG ZE I Ac , BETYRAN T 7EI3 F 42 EN g 8] Y
VR ARTTRS S P e st A K20 N

X IE N PR IR B Aok UE, JET
IS 3 R [ T AN B T 3 ) F SR 25 T[] A )3 v
FHl Mohr-Coulomb 5 & B i B M S e ok, anfed
3 Pime QIARIFET, A T ARFRE KA
R R A JETHILENITIRZSD, Mohr B 7 [ K/
T KBNS o, Fidse /b N ) oy, 15 R 2



557

BUR B AR TN R R S L S A BT T 2175

NS o, ok, HuEaLhe, , WK 4 T
ERAS: BILBITHZ ) HABAT I AL 3w, d)
FHZE B A1G o, FRIK R oy, A7 7y AL, WA 5
LR ) HC e Ao P 1T R A BY DD RBOR , WY T PIRAS @
ESPUb I SvBIE rovuibeiZnp) ] il == R S OV AL 2 i
] ) IR Ei I O, — 7 T AT AL o, IR BRAICRE L
el RaEd, B (o) <oy <o,) » H—J7lHkn]
IR IR R o, , W IPRE®), Bt 4 £
WA T AR IRES

P
+—+—+
0 oy 05 03 030, 0 o, o

B3 iniE w2 DR

Fig.3 Mechanical characteristics before and after grouting
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Fig.5 Flow chart for structure optimization design
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