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Evaluation of the Influence of Water Storage of Jingyugou Reservoir
on the Stability of Mudstone Loess Bank Slope
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Abstract; The influence degree of reservoir water level rise on reservoir bank slope is related to many
factors, such as water sensitive stratum position, water level, sliding surface angle, etc. In order to
study the influence of reservoir water level rising on slope stability during the impoundment process of
Jingyugou reservoir in Bailuyuan, 51 slope profiles in the reservoir were counted and classified according
to the slope evolution, stratum sructure, and the relationship between reservoir water level and stratum.
The slope in jingyugou can be divided into tertiary sandstone mudstone slope, loess sandy mudstone gen-
tle slope, loess sandy mudstone steep slope and eluvial soil sandy mudstone gentle slope. Four typical
slope types were selected to establish the geological model, and Morgenstern price method was used to
calculate the stability coefficients of the slope types in the process of reservoir water level rising. The re-
sults show that the stability coefficient of the tertiary mudstone slope, loess sand mudstone steep slope,
loess sandy mudstone steep slope and eluvial soil sandy mudstone gentle slope in whale ditch is higher
than the design safety factor of water conservancy and Hydropower Engineering Slope under any reservoir

water level conditions. Due to Q,_; loess covering the whole slope, the stability of loess sandy mudstone
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gentle slope is poor. In the process of reservoir water level rising, the decline rate of stability coefficient

is large, which is easy to form landslide and reservoir collapse. The calculation shows that the sliding

volume of loess sand mudstone gentle slope under dangerous water level accounts for about 13% of the

total sliding volume in the reservoir area.

Key words: reservoir impoundment; soil slope; stability coefficient; sliding volume; Jingyugou
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Fig. 1 Dam Site of Jingyugou reservoir
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Fig. 2 A Geological section of Bailuyuan
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Tab. 1 The characteristics of the slopes in Jingyugou
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Fig. 3 Tertiary sandstone and mudstone steep slope
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Fig. 4 Tertiary sand mudstone steep slope
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Fig. 5 Loess sand mudstone gentle slope
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Fig. 7 Loess sand mudstone steep slope
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Fig. 8 Loess sand mudstone steep slope

Fig. 9 Eluvial soil sand mudstone gentle slope
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Fig. 10 Eluvial soil sand mudstone gentle slope
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Tab. 2 Parameters of slope soil
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CORFK TR R BT AL TE ) ™ B e i o
M2 4 2 HCH 1. 15~ 1. 25 K98 T RS2
2 RBOR I T8 DU 28 OB S 3 i AR e k. fR A
1L A UL BRI BT, 54098 Y 5 = R DI
rbEYE B - A G B - b U A BE S N R
PR 4 - e B G2 W RR o R 1,35,
1. 17 1. 35 F1 1. 86 , A4k DU Fh 2 700 30 33 BT 7 fid £ 74
B X 38k, D AEBUIR K A7 R, fi5i i v 9 R I &
TR A TR IR

Bl R KA T s, S B AR e RECY A BT



76 Wodb TR R ol (A R OB 2 R

2020 4F

TR FER S KA 550. 0 m B 5 = RED U S BEYE
THERN 5.2%; 8+ - IRAH W F RN
11. 0% ; ¥ -0V A BESE T FEEN 1. 5% ; 5B
F-WIRE B RN 4.3%, #+-1bIRAR
PR e RECT B R EOR, B lRE R
1. 04, /NF TR (B340 42 B8, & Lkl ok
AT REME R, HAh = 2R e 8 Tk & 4
R A TR IR,

NAEKEE KR # S AAfE— A R
FKAE™ Xt I A s A R AR/ N AR T
BLE A B AR FIK AL e S AR Y 2/3 {7 B Ak
B+ YR BES FNER AR 1 bl 5 SR R
RBEIRKAL N R R 5% 7o A7, Nish = R AR
FrREYE N DU R E REUFBER KT
5% , X ASE T i B T A2 i AR g i T
(1, Horp g+ b A R e e R BN £,
TREEIE 16. 2% X N 3 R RRE R R 0. 98,
X N AL S RO W e fa . ¥ - -l A 2%
S SR, i T ol 7t RTS N E BB TIESE Y B R SN
T Q. AR AN )2, 3 B X A K A B AR
B AR SO RE B TR 0, AR SE A T,

4 EBFTEEN

B RK B KA R 550. 0 m, HE 5 Al
KA 60. 0 m, AKALIGTHRLS , 7E e AN KA Y
UL T I 5 e ks, 7 A BT B O RO
SRR RSL AR PN R R U i S L P 2273
T 78 7K I A R 0 38 K 2R N — s G Y 3
YRR 5y T M WO 7= A B IR AR, R XA
ot - R IE AR B2 1.5 km ZE AT, W]
FH 6 ANl T B S B0 W R 7 A 3RS 5 B i AL
Paznhilmgz 3,

*3 BEBAFEmMAE
Tab. 3 Slip volume prediction table

HE WX MEE  WB BUE EXHE

/% HH/m? BEE/m R/’ /m’ m®E/m
1 1237.2
2 123.2 232.5 158 139.9
3 248.3 732.4 136 054.2
785077.4 5675033.7
4 1007.3  264.3 165942.7
5 1132.3 42,5  45445.9
6 1100.7 250.3 27 9494.7

LA 2% 1 T 4 B3 2 T AR T ] B 2l 5 )
T B Z [ (4 35 7% J7 B K B A ) T B o o 7 T

S ELE i &, iR 3 A, w4 -
Ve G2 B 0 ) S i A% O iR 785 077.4 m’
AH LGRS FE X B W B8 7 M &, A 7 SR i 78
T 13%,

5 #ig

D AR E KA S50 T, Byl N 15 — R
Ve A BEYE | B 4 - U 5 BE I A aR B AR + - b e
GRS E R B = T OKORDK L TR S B 1 it
GRFE, WA - S AR KA LT R
rh R PR BRI IR BE K, 25 5 B B 3 R DX B
Tr o DRI 7 i £ V8] 3 42 A 7K P da i3 v g AR 1) 5%
A FIRAL T 8 -0 IS 283 i Aa e

2) ¥ WU B A T A0 78 T U, Q,, B
TP A TR A B, R R XN A R R4
1.5 km , AFIZK AL T W02 28 30 3% 19 B 78 5
20785 077. 4 m’, HIEX BT BN 13%,

Sk

(]R30 W5 2A K e X 32 B8 T R b S5 ) RBP4 [ ). 7K
FIRHE 5255 ,2015,21(12) :60-62.

(2] FE A, = B2 X 75 3 V] Bt ¥ 3t & B P A1 JOK JBE 5K
XoF R YRR E PR S AT ST [ D] R R I TR,
2011.

[3]MREH B FE. &L KOKEREREE I T]. B
B 2015(21) :18+119.

(419 RN, TASSE. IR FE M B [T ], /K £ AR 58 4,
1990( 01) :53-64.

[5] Ffat. =g i XK AL T B A B OGT T 2 340 3k 5% A 5%
[D]. HHP. BUERHE T K2, 2005.

[ 6] KoM Fr, R, . JE IR B K R IE 1 T R K
SCRESEAIRZIR T ]. K L RETERL2E ,2020,38( 07) :20-23.

[7HEBURL. =0kt X R 3 AR L R R gl i i ke R &
(C]. MEAAIFS TS it a5 T
BRI R— T EA A )% 5 TR SN
EARKESW IR MEAEA IS TR P EAA
F12% 5 T #2£2%,2000; 599-604.

(81X, B 5. - JR B K FoE 7K o A8 £k %of FoE X Bk 3/ b
JKASE SR ) i FS PERT T [ 7], K HLBE IR A%, 2020, 38
(04) ;84-86.

[9]GRIFFITHS D V, LANE P A. Slope Stability Analysis by
Finite Elements [ J ]. Geotechnique, 1999, 49 (3) . 387-
403.

[10] 3 %, FEEE BT . SRBEST I Mk A A8 b Xk

YeeEtkrysgm[J]. TR 5 8% ,2009,23 (05) 1 693-
695.



AR fit £ Y K B O UE  —  SRRE R SE R A 77

[T1]FRBIN I LR FLAi24. KA T BRI B8 ) Kot F
KERZ B [ 1], & A J15% 5 TR, 2004
(18) :3203-3210.

RVAE: 2500 INEA 3 ) S VAl A DO Bk 2 Vs
PERZWA L o AT [ )], 3B 5K, 2015 (01) . 56-
62.

(13 B 8. K RLTH i % P 5 2 SR e P2 e 58 [ ).
TR A, 2017(12) :221-222.

[14TOLCH, R, 5 . 22 XK A B X 2 2 i AR
FEPER S [ )], iR 2 4 T3 L, 2019, 52
(01) :21-26.

[ ISToRAHTE, RIS, BT 0 55, Rt sl e o # Bk o 28 Ak
XL T RUPR AR E MR R T 5 [ 1], 1L M2 412, 2019,
37(01) :62-69.

[ 16] X G0, 25 K g %8s, Hb T K Ar b Tk 38 4= bk
FasEPERSZMAWITE[ 1], #F 7K ,2017,39(06) :61-63+
162.

[17]5KAEA, /5350, X R, 48, =K e &K 5140 T i op
TSRS E YRR W o A [ 7], K AR RIS 8t 2020
(05) :106-111.

(1814 . KN AZAI e Ae e Mo T [ D], P92 . 74
LT R, 2009.

[19]XTIA M,REN G M, XIN L. Deformation and Mechanism of
Landslide Influenced by the Effects of Reservoir Water
and Rainfall, Three Gorges, China[ J]. Natural Hazards,
2013,68(2) : 467-482.

[20]WEI S,CHEN Y,YANG B B, et al. Study on the Stabili-

(L#E% 62 W)

(107X . DX [H) % 38 28 AT ¥ Ak 4 2 09 3 7% i B 53 Bt
[D]. BLIH . #TTK2#,2008.

[ 11BN K Rl b 52 0 Ak 45 10 T T 25 0 e 3l 5
[J]. ¥ T #2240 ,2014,31( 10) :49-53.

[12]%Z00 B4, MR, 5. AT Ak~ JE 412
R A2k A R M R i R LR S Bl Ie [ ). AT
5 TSR ,2017,36(08) :2018-2030.

[ 13 FRp i B 35 X, PV, MO RN gk 4= B i 3 b 7% I ot
FrtEfRoh iR [T]. MhE TR 224k, 2019,41(01) .
108-116.

[14]BRE, SE i, T T, 45, 4 i3 & i ok 18 1 7R
IR IR B SBR[ T]. Bl EoR 5 TR,
2017,17(02) :106-110.

(ISR % AR, S35, AT AL 1 1 2 5 #4 Bk 3
M REAFFE[ )] . BRiE TR 244 ,2017,34( 12) .83-88.

[16]4B7EmE  FLFE 5T, LING H I, %5, Hi % i) 4 AR 4 M

ty of Baijiabao Landslide due to the Three Gorgeswater
Level Rise [ J]. Applied Mechanics & Materials, 2014,
488-489: 470-474.

[21]i§hpho, THAGE , A 8. SEF M - KIS 1EH T =
I ¥ S A R S AL [ 7] K H BEJRRE 27, 2020,
38(06) :128-132.

(22518 A . =l A 7K L T I %0 DR i 33 o R
FaE R ma o3 A [ 1], HR KRR L AR 2015, 51

(01) :34-36.
[23 1375, B XK JE RS AR L [J]. N RBE, 1983
(05) :2-5.

[24] X0 A 1 BRMGHT , 15 62 BEAK A b THE ki B AL e ML
FWFSE[ 1], &1 1% ,2005(05) :769-773.

[25]5K #. W ilK PR R S SRR IE B AR 43T [ D] K
JEC KRB TR 2%, 2010.

[26] 5Kk B, k5 T EGE. KAk 3% 5 - 3 i e fa
PRI 4B 1] . H R 7K ,2010,32(01) :138-140.
(27 RS, T & MR, 55 KB KR E R A e
PERFZNE [ ], N K244 . T4t ,2016,37(01) -

60-64.

[28]REZN T, It 40, A 7. LT B - A& 1Y R i
FaE T ——LAIRE = B KA K E R i [ )] bR
KE G 2019,30(04) :59-66.

[29]SL 386—2007 , /K F/K B T AR B B2 HRIE [ S ]

(30 LR, ARBN. BEAKAL T B4 0 T T 0 0 e e Tk 4
Hr[J]. KF2:4% , 2004 (03) :76-80.

(TS RTH)

L LR HLEE KR IR ()] A TR
247 ,2002(03) :323-326.

[17]FLFE 5, apfse. 2T Ak J5 2808 4 5 ik i b T 48
& IR RBAFFE[T]. A+ TR 2=, 2007 (08) : 1199-
1204.

(18] X4k, A —#F. AT i 1k £ o 2k 45 ¥4 119 i 72 o i
[J]. &4 1% ,2005(03) :381-386+391.

(1] BRI, RITR Ak 3 J2 Hp T 45 4 b 5 iy 7 %) 36 A L
SN[ D], JLET TR KA, 2018.

[20] TARME, Ak B, 2806, 2T Finn A B 49 16 Fn b
TR T[], ME T RS TR RSN, 2010,30
(03) :178-184.

(211320, Bl 1 AT, 55 JE P % G 2 R b i 5 -
RSN GRS T[], S #% (R 9E30) ,2018,38
(S2) :60-67.

(FESmsE ATH)



