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Simple geology-geometry analytical procedure on stability
of tunnel critical rock-block mass

: 1 2 1
YANG Xiao-yong', SU Sheng-rui”, WU Fa-quan
(1. Key Laboratory of Engineering Geomechanics, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Department of Geology Engineering, Chang’an University, Xi’an 710054, China)

Abstract: Assessment on stability of partial rock-block mass is essential during tunnel’s design and construction. On the basis of
geological sketching explosion views, combined with projective geometry and the block theory, simple geology-geometry analytical
procedure simplifies geometrical analysis of critical rock-block mass so as to define its space location, geometrical forms, different
type of collapse or slippage, stability factor of single sided or double sided slippage, thus directly instructing purposive reinforcement
of tunnel surrounding rock mass promptly. Finally, on the basis of geological sketching explosion views, this new simple analytical
procedure is firstly applied to assess the stability of partial critical rock-block mass of tunnel Manxie 3; and a conclusion that plump
collapse is the main destructive manner of critical rock-block mass is drawn. It not only assures the safety and continuity in the course
of tunnel’s construction, but also has been testified having anticipated good effect in actual geology engineering application.
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Fig.1 Planar projection of space joint discontinuity

H} O'D/cota, =0'E/cota, =O'F / cota, = 00" it
LLO'D:O'E:O'F =cota, : cota, : cota,
RIS AN AT S IR AS SR IR KT T 45 45 L
AR 38 S B T B3 A G5 ) 1 ) B 5 2 B AT
XA Gk i R UMEZ L.
FE DL BB UM AR B () Al b, AR RE
S 1) 7 AT B3 RST  [F)—— s R ) T PR R
FEALE CINTE A R0 %)t R 67 B Y 45 B ke ] —
FREIORIED, % R iE AL B P
(1) MR PEBEEE 1) 7 o A 53 RT, DA AN
U AHATAL R A K- BT, AR B AR e B
(] 2(a)),
C2 O AR 45 g ThI A AT BE VR T FR) H o7 B
R B BTAE BN A H 45 54 1T (B HHAT ) AN A )

L
]
60 70
\
]

70°4 N

30 40 50
b
5

350°

S
2%

20

10

Zs
Z

ARV ) o
@ ®

0 10 20 0 10 20

7 (m) S (m)

KPR MRS it (K] 2(b)), P L, L, AL,
RF 3 ANk .

(3D MR a4l Ryt it ffy S UME T LI5S R 23
T4 SR AT B e 2 Bl s A I EL IR, |/
B LLEA cota, :cotar, cota, (HUFIH EAES 14
MBS 1) — IS 8- S AL TR AE U 1) — s 2, %
SR T AE BT W) — ), 203 % Pl B 28 1) iy pid
FHUART A B35 23 A 25 o) 2 45 4 1 1) P AT 2 (I
2(e)), 3T A« B RIC', iEH;: AA' - BB' R CC’
HERALT 0", O BRI BEIE S A AR T T O
FEAP B

(4 Do mL, LALYMIERERELSETD.
EMF 5, AEEILHIR 1 O'D KB, WIfE 5Pk
M hy=0Dtana, Ca,=55° ), [AIBEA]%I,
h,=O0'E tana, ,h,=0'F tana, o

(5) Wk b~ hy ~ hy, WAEEZEARRER, &
W FFAE ], R ES b~ h,~ hy

(6) WAk JLAT IR 45 R, e e a P A =3 1)
JURDERF U240 (AR, AR E 5D,

3 FEiEfEE AR KA T A

5% T U T AR 52 Bk 1 e e o — AT
3 M EBRVE. W SRR B, B
i B B BT, . WSS ST S RS i L 4
IR AT e 50
L, G AR AR S N A AL A R 4 AER
OIL I 5 — B 3 LA LS5 AZIE A B
Wik QAR EM: A dim, Pk i—r
W AT SN Rt s 2k, @i

B 2 900 DO T bR R A R 3 - L 1

Fig.2 Geometric graph of regular tetrahedrical rock-block mass
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Fig.3 Planar projection of falling tetrahedron
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Fig.4 Planar projection of slip tetrahedron
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Fig.5 Dynamic graph representation of single-sided slippage
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Fig.6 Dynamic graph representation of double-sided slippage
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Fig.7 Partial geological sketching views of tunnel Manxie 3
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