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Characteristics and formation mechanism of deep differential weathering rock
mass in Emei Mountain basalt canyon slope
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Abstract: The Emei Mountain basalt of a hydropower project in the southwest of China is special in its weathering
characteristics. There exists abnormal weathered belt inner rock mass (called differential weathering). Differential weathering is
much different from normally weathering rock mass in its apparent, distribution, chemical characteristics and environment
involved. The distribution characteristics of differential weathering rock mass are analyzed. And the formation mechanism is
studied by analyzing chemical characteristics, valley evolution and near surface action theory. The main conclusions are drawn
that the differential weathering does not weaken with the increase of the horizontal depth. The distribution is controlled by long
tension fracture, and highly weathered near fracture. It is much redder within 5~15 cm of the tension fracture. Chemical
weathering occurs in differential weathered rock including decrease of Fe?* and increase of Fe®*. But there is no obvious
decrease of Na, K, Ca, Mg, Al and Si. The controlling discontinuity appears near surface action characteristics, and differential
weathering rock mass is formed by near surface action.
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Table 1 Evolution stages of valley

WX FEHE =& R L WA A
(Tif) 5B RBE AL A (PR, RIFHH
[ W 548 A kA, ATl XA RN 1L AMERE, &
AREA T FASRELRE. RS G XK
i XA APRESE REERCE, o (R
LA R R AT B R B R ORI A AR B X
KA. BREFIR N20°~60F, SEL15°9~20° [kt
AR, Hpth e Ras, wERE.

2346 LA L B A 2 R R R T T N 1341
i, HHEX ERTEEGE ] N409~60W 5 N30°-50F
BEMUF X BT R4, BERBER L. Bk
KIWEE Mz, HroRE5amREETHT, &%
WESIA A, HUL PR ENRAKE -

2 EFNEHEEERHEHE

WhEX o B 3 A 11 b2 5 LB R, F
LT3 2 BT 00, FFREEIhE X 2 5 A sk Rk
B oA B AW R RHIE

(1) ZALFEEFEY 100~150 m 2 [a], R T
KT HUhE X E 5 7 CEgp i S — %) 70 m &2
), 2 5 MAE 7R 5 Hh 3R AL S TR BB — Bl i
TEREAE .

(2) o3 RE LA B, (E5F DLS 3 R X TR
BEATIX 2y, WHZ AT R (U3~1/2) 3 e 1] (3

PREME  VHRAEHM MR K I DX 0 T FE 24 1000 m, A3 REZ) 580 m)o
EEZRRPE  1020/1600 Q/1500 (3) MEMERAMRENE, i (BEHRIRTTED
IROEHT 600/1180 oo XU R R, XORE SR KR, R
IV s 250/830 Q,/180 %fﬁﬁﬂ R Z U N R ECN K B A K.

4 Hs 140/720 Q./150 XTI (4) Z 5K LA PR G2 o i B Bty 1
11 v 80/660 Q4/40 B R e, IR A, RSP 5~15 om i Y 23R

1 it 20/600 QJ/11

=2 ERRLERS T
Table 2 Distribution of differential weathering rock mass
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Fig. 1 Characteristics of differential weathering rock mass
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Fig. 2 Relationship between maximum principal stress and
horizontal adit depth
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SiOy/Fe,03+Al03) , Bl + 4 J& Wk ¥ & £ —Ks=(CaO+
MgO)/ALLOs , H 4 J& Wk ¥ & % —Ke=(K,0+Na,0)/
Al,Os, FhILLEWMERE-K,, = (K,0+Na,0+CaO+
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RIGHE T REET PD344 Pl (3% 2) N 114, 126,
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(1) B E) SIO, & & 7F 45.50%~48.53% 2 [H],
FK|HHEX 2 s B A EwE, A — M
Co-Cr(a Si0,)<1.00%, SiO, & EIEAEE .

(2) FEfH MgO &HEAE 4.96%~6.19% [H],
CaO F = 1F 8.12%~8.83% [f], Na,O # & 1F 1.83%~
2.18%2 [a], Al,O5 & E1E 12.93%~13.74%2 ], K,0
TR 1.24%~151%2 7], &k b, BEAFER S E
RITER ST EMAEER, HE—FHHEH Co-Cr(a R)<
1.00%, & EIEAREE.

(3) FEFYFe &EALE 13.20%~14.14%2 [7], B&
4 SFES Co-Cr(a YFe)=1.70%4t, HAx[E—FE 5
Co-Cr(a YFe)<1.00%, Ak L, YFe & BT,
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Co(Ky)>Cr(Kj); Co(Ky)=Cr(Kyz); Co(K3)>Cr(Ks);
Co(K4)>Cr(K4); Co(Ks)=Cr(Ks); Co(Kg)=Cr(Ks); Co(K7)
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~Cr(K7); Co(Kg)=Cr(Ks): Co(Kg)~Cr(Ko); Co(Kig)>
®R3 ERNUEREIETRUFESIER
Table 3 Chemical analysis results of main elements in differential weathering rock mass %
FEM4mS  Si0, SO; MgO CaO MnO Na,O K,O0 TiO, Al,0; FeO Fe,0; YFe P05 LOI
PD344-1-Co 4550 0.01 6.19 8.44 0.20 1.83 142 420 1374 959 434 1393 049 4.28
PD344-1-Cr  46.50 0.01 5.79 8.75 0.20 1.90 124 411 1353 6.25 757 1382 047 3.83
Co-Cr(AR) -100 000 040 -031 000 -007 018 009 021 334 -323 011 002 045
PD344-2-Co 4826 0.01 5.43 8.50 0.23 214 1.34 412 1356 8.63 474 1337 047 2.95
PD344-2-Cr  48.06 0.01 4.96 8.61 0.23 2.04 1.38 409 1333 7.01 6.46 1347 048 3.24
CoCr(AR) 020 000 047 -011 000 010 -004 003 023 162 -172 -010 -0.01 -0.29
PD344-3-Co 4853 001 530 849 019 207 160 411 1329 809 511 1320 047 286
PD344-3-Cr 47.81 0.01 5.47 8.41 0.20 2.08 154 409 1334 6.43 7.22 1365 047 3.08
CoCr(AR) 072 000 -017 0.08 -0.01 -001 0.06 002 -005 166 -211 -045 0.00 -0.22
PD344-4-Co 47.70 0.01 5.17 8.16 0.48 1.97 1.39 3.73 1277 7.86 7.21 1507 051 3.37
PD344-4-Cr  48.10 0.01 5.38 8.44 0.22 2.18 151 414 1344 567 7.70 1337 047 3.09
CoCr(AR) -040 000 -021 -028 026 -0.21 -012 -041 -0.67 219 -0.49 1.70 0.04 0.28
PD344-5-Co 4835 002 503 883 028 208 134 403 1312 831 489 1320 048 325
PD344-5-Cr  47.39  0.03 5.40 8.12 0.23 2.15 1.40 4.02 1293 6.15 7.99 1414 046 3.93
CoCr(AR) 09 -001 -037 071 005 -007 -006 001 019 216 -3.10 -094 002 -0.68
x4 BERLEEK
Table 4 Weathering coefficients of rock mass
Ff b4 5 i
Ky K2 Ks Kq Ke K7 Ka Ko Kio Ku
PD344-1-Co 10.48 3.31 3.17 2.52 1.06 0.24 1.30 1.36 0.78 221 1.52
PD344-1-Cr 6.14 3.44 1.79 2.20 1.07 0.23 1.31 151 0.65 0.83 1.13
PD344-2-Co 10.18 3.56 2.86 2.64 1.03 0.26 1.28 1.57 0.63 1.82 142
PD344-2-Cr 7.44 3.61 2.06 2.43 1.02 0.26 1.27 1.74 0.68 1.09 121
PD344-3-Co 9.50 3.65 2.60 2.64 1.04 0.28 1.31 1.60 0.77 1.58 1.39
PD344-3-Cr 6.62 3.58 1.85 2.33 1.04 0.27 1.31 1.54 0.74 0.89 1.16
PD344-4-Co 6.62 3.74 177 2.39 1.04 0.26 1.31 1.58 0.71 1.09 1.23
PD344-4-Cr 6.25 3.58 1.75 2.28 1.03 0.27 1.30 1.57 0.69 0.74 1.10
PD344-5-Co 9.89 3.69 2.68 2.68 1.06 0.26 1.32 1.76 0.64 1.70 142
PD344-5-Cr 5.93 3.67 1.62 2.27 1.05 0.27 1.32 1.50 0.65 0.77 111
Cr(Ky)- WD, B PR P T LA 2T 4G R AL (PR 1)

(2) FEAR REGERE A, FEERREL. BBk R L
ERR S RBOSBOIT A RS, RIZE R KL AOIF R
AW R B AR AR, T SRR AR

(3) Bl 45 o vy R B R U R h B
RS REGEARYERFIEE, R Z R A I A
R A 1 R IR
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Fig. 3 Plate cracking fracture
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