=
EiFF RIS RE X e IERYRZIR |



TS R SR
—206F A XHL 2R XE

DU A e A8 235 ot M Jof S 35 A Tk 4
TR R

BRL' R4’ S’ X% & &2 3 a’
CLoHp gk B TR SE AT BR B AE 20 ml 95 A C & SO M BB HT 145 %, 1B 6100315
2. ERER TR T K B i S T BE A B K A %, JER 610059)

W B ACGEA NG SN A M FRAE R T S KR R RN AT AL T % & W 3 k% K
BIRMAAFEGENER AT FANETIREEAE, O£ ILeFE TR A MR ERPERES
Mk, EEARNEHEHEN AMEXEANBHRENREN =2 RNREARY, RHNAKET RN ERE TR
M, QMBI F M ERAREE K LEH WERRENERAARHEHER. SoFRAHRIANFEL S R
EHEEN EMAREAER Y ERAMED N FH L RUNLTHAHRERS, HRE TR R EEZERESR
EMREMERERG T LA A QRILEEFLHARE TR ANV REG ZE, ML AR EA
Rk ok b S alatsd AWMU AMERBEEARRE SOV LR ITRMATZARELARYVNBESE RN HHEMN
RN ARAFEMBERE N AR, QR ERALECFACER "BEES W ERRLFLAEEEN, M
BAREFMRENTEREAL T ELRGR, E X8 TR E ARG A B AR K & 5 5
FEFE EMNAREARERM T IREMESNARH A,

RURIR): ARG 67 s 0 R 5 Il BBk 5 TR R

Engineering Geological Research in Formations-structural
Features of the Sichuan-Tibet Railway Plate Collision
Junction

Jiang Liangwen' Li Yusheng’ Yi Shujian® Mao Bangyan' Huang Chao® Liu Kai’

(1. China Railway Eryuan Engineering Group Co. Ltd, Chengdu 61003 1, China; 2.State Key Laboratory of Geohazard Prevention and
Geoenvironment Protection, Chengdu University of Technology, Chengdu 610059, China)

Abstract: Through in-depth analysis of the structure combined with the dynamic characteristics of rock mass stress and
crustal deformation effect, demonstrating in conjunction with geological formations-tectonic control of the Sichuan-Tibet Railway
regional engineering geological environment, the article analyzed a number of engineering problems which junction zone

caused. (D) The Jinshajiang combination zone mixed together by different times, different nature of the rock matrix. The junction
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NE compression deformation, the west side of magma rock mass high stress and the soft rock on the eastern side of the Triassic
rocks area large deformation are the main engineering geological problems restricting tunnel project. 2) Lancangjiang junction
zone obviously controlled regional sedimentary formations, volcanic activity, tectonic metamorphism and deformation.Belt rock
mass is mainly for strong thrust and compression deformation. The west side of plots show that the active tectonic dynamics
characteristics, the east of continental blocks, on the other hand, in a relatively stable state. Influence on railway engineering is
mainly compressive deformation of rock mass, the west side of magmatic rock and high ground stress problem. 3 Nujiang
junction zone controlled the formation and development of regional engineering geological conditions. In the southwest
side, the land is composed of sedimentary formation and continental margin volcanic arc construction. Northeast South land
mass is mainly continental clastic sedimentary formation. The main problems of junction zone rock engineering are for the
strong effect of both dextral shear and compression, high stress of the southwest side and north east side soft rock tunnel
big deformation. @ The Yarlung Zangbo combination zone has been basically “weld healing”.The crust rock performance
for the north-south compression, and the accumulation of stress and faulting occurred in conjunction with the southern
boundary fault. The key engineering geological problems of tectonic melange are high stress and rock mechanical effects,
geothermal unusual problem of the north granite and large deformation of rock slope stability and underground engineering
plastic rock in the south.

Keywords: plate junction; geological formation; Sichuan-Tibet railway

)1k i 2 Y i 2 B B A MR M S A . R DO B R AR S VLS A
WA TLES EfF T LES 5l A SHE 88000 45 61 S R RUASTRR R 5 af7 o 12 00 K AR BHCARE 88 2 g Oy o R
(¥t B 2, 3K B it PR 8 e I e 45 K A AL T IR ZI AR AL, b SR Xt kil T RE A e AR T
KW, ZHEEAF NN, UL SRR VIEIREEE S 5 4 R W R, B A5 ek i 3
BT M X T VT R (KR, AT K, AR R AS R Tk P AT AR A R K, M A
RN, % B IE TG R L 2 2 AN BRe a, SR LA IR A8 0 A AT BT U881 Ll sty
A B R 5 A 45 i A QR BN AR 5 R A B 2 1] 1 A A e e 5 5, ol N A7 AE B e B 1y
PSR Plo ACCULR G5 Gt (R TR I R A 25 SR T W A L H0F b 0 2 ) T 200
AL, hy Nk i (0 BRI A TR SR A 4R

B 2)uadsesn

1.1 HWRGEESHEFFE

SVNLES G b T B #— S P Bl HROR )1 b B R 8 45 & 30, S VAGE [ 3 SN, Hipg 4 B #i—
Bl AR GV LI KA 7 AR 0 b R P 2 H AU R R (B D

gt (JSIS) MG TR A% A dis F 2N KA 4L (PT @) #idi i Fr . e B A M A I b s 5. #y
TEAR TE LAY o BT 38 % S PR R Ak =

i AREE — WP WR (F,) 570 7GR A 1 5 V0 IA M IS 5 SR T, M3 Rl e
B, RSBk IR S (I 2), o 0 R A o BB 48 Ik 2% T 1 2, e 489 T 46 1) b 4K fui £
50° ~ 63°;

SO AR EATHE — ZE R RS (Fy) G200 A A4 1ol H 028 RS A R e = B AR s 2 . s
HE A R R M I AR A S KA S s B, O B A R A I B 7 B BRALARAE (B 2). Hﬂ?fﬁﬂﬂﬁfﬁl
L&, fifh 45° ~ 55°,



kR Ok AR ST

—2016 ¥ R X ift & it X &

97°42' 98°08" 97934 99°00"
31°547 . =

31°40' [

30°26' =

31°12' B

0 Skm
| S I

W8 Qe [Ee winear [ vk [Tk i kar [ Toa Jisedor [T Josgost [T |t [ T | heaniat
[T Jeuiaan [ Tog | iimgsa [T | dekiial fpund 4o g [P e sat [Cw]otranat [ D |oeiial & il
[0 |tricivistt [0 43 0 ket frup] - 2 At [poT i e pout] DR [aa] A

proor s S NSk [ Jww N\ [ ]muss [0 Jwem )i
‘iﬂlﬂi(rx) Igfiﬂéi(m)

» yn)nP.P" Nd

T

BT S CES & K - 1 R BORT P TR H47C001002 #5040
- B#— 220 1 DR S H i ISIS- &L g &t - HAURMGF - sTREm—AMWT 3 Fo- 45 AW A (B —0k %
Wi%d) s Fi- &5 &l RIS G EA HE— 22 I 3D

B2 GIITES S ) AR CH il T



[B—8
IR BAHIE N EXI PR RR OS2

1.2 EahE5HE

S VD UL W28 7 0k AN () S 38 AN [ 2 3R PR ) 338 )« B0 S M 2 SR B A i R 48 AR AE, BN SO S
) E WA, L I 2 R U . TR R b B (Bl — A E— ) #HEES
=R BRI T AR B, BB AR AR LUK U R B4 LI EW [ F) 455 248 T, WO AR [n) A< 02 3l s 32 04
2 ~ 3mm/a, (X AE Wi BE [ BT, A RIIN 22 e S A e K 8, D S PR 5 5 4 2.6 ~ 4.4mm/a
1.3 ~ 2.7mm/a" . H §lT, W 845 05 sh 1 X ZERR I HE HL 5 2455 I ME L 00 A e AE W TR sl b R 248 (Qy) .
E T B BEAL T Hr kR A, 31X 0] i 55 ) 1| A b b i 4003 W 28 1) B 4R 7 T R A A A i A 15 B 2R s S 1)
JE B R B by sk B ) X K.

L YPIT L5 R TG 2 B AP R AL B B B rp B A AR — v fe)— O HL B R DA A B 6 U e
IO =AX B WX BTE AL B R VG B AR 4055 . A bR sbhid 8 LK, RAEADNT 6 Gt
LT R KRR 1870 4F 7.5 O YEHLAE .

1.3 IEMM

TERY & B b 786 A ) 2T, S LA G e Bk IE TR 5w 20 -

C1) PEON & #B— 22 GTREERAE NNE [ 5 3 HESE B ) 400 )1 BB 0 o, 550 SW 43S & 9K a7 » 46
HESE IR R T R AE B N AR R, R DX BRI TR 1 i 5 L 119 it S ) i)

(2) G5EaiE A T amEUBF R A, Hb7e s A IR N ) RIS 5y H S D 58 of 0 bt 7 Rl 5 T F B v
RN o Fy W7 S G5 600 1 4 SR 288, 20 B )| O b b 45 5, I AR i A e ik Ak

(3) ZR 0N AR S B e KA T e il 2 B T TR 10 S TR o )

W2 i Ad

2.1 WREESHERHE

(D ISR A S 5 M I IR A i

I 25 A R AR e B (R e s ) 1 R R (R B, MR A5 A T Y LA A AR A . IR A
FEHE PRI T —Baliusts My B A L iE LR SO R A RS T B A R
B R R TR AL

PR VL4 -Gty 1 XU 4 8 A8 I PR 2 0 i AR ST R A% o 5 WY 45 B iy b S0 o3 A 45 LA —= B
HPTRE A RUTARME IR A . GOl e TRRAL AR St bk 2 ) (1 3), SAAE [ NW i,
P TR A A i H BT 3R FR S 4 (Co MR T A 4 (C RO M (B 4) . 4N KR R AR A R 700
FUGE BV TG — 250 [ R84 4B 40 3 ph HE R I 3

(2) G5 -Gry Xof X 358 b, JoF B 85 1 42 iV

GhE i W A A X SR 1 AR A Y B T 3, b 2 A TR PR, R A R S i A . £E S
P Ze DT —fR L R SR A A A R R RIS, AR s o, HiiEE I AA 22 R 2l
THIRIARE 5, 3 3 S B (P LD B TERE (PLY) JCE A PR E RS A s 2R 00 B 1 — B A M 3 %2 oy
A S =B R R D R AR OB 2 A, M2 R AR T, A A QDU B A () AR 1S A )
He, Wi IEA R R E



R RS M SR |

WeF¥ KXt LE

97°00" 97°15' 97°30"
92° 96" 98°  100°__102° : i

31°00°

31°00'

30°45'

97°00" 97°15" 97°30"
[Qn] 3B Pu R4 B iob difa BRI [PR] R rgoosal [l ek K ] s
g i b e £ BE gu iy B assraaa [leconeR Kans ] ek
] % & 4% kAl AR g s e gocka [l oonaRERn ks kR
[Fd] tk Reb g 4 bl [ A R G Ak kAl BN i g O\ 2 [ ] gzt i=ak

TR R NGt A SRR LG AL [ DT S AN £ (] e .
SIS ST  EUESETATERN R RS R L
i s
ol U
i Fe (km) it i S (km)
gﬂ PUGK Pt K Tsa nys o 1d né
3 e -
3
2 e
g T Tb T T | Ta T !
LEBI R (=:l()]km

B3 T LEs A R E g 1220 551 2 25 I E AR SO

fi

Pl 4 IR A% S P Oy BMEAT SEA 0 6 )y B BEE Kl o VB )



|-
XIS PREAHIE R ELX SRR ARG

22 EHMSHE

TRR DX T L B W 541 b B, Y 3 LA 50 2 e e e - 3 W A AL T — I R R AR AR A
Holm B, Wb B b e e | i 1 8 TF 2 A g 9 2, 30k 3 e 300 4 i tH R 1 L —rh g S
HES]: BE G A TR AT T, F B R AN S SRR LAl . R GPS ¥ St 3Rk 45 (B L
W 2416 B 2 e Y D) W R (5.1 £2.1) mm/a, B9 B4 TE BT UIGE B A O (2.441.2) mm/a, LI

A A (4341.1) mm/a".

FRE 17 s R ELAR 2t 75 0 3, TV T T R b R 0% a0 O A K i, Wty I BOAR D SR B 7.0 LA R,
75 AL g B i B A AR W 7 (1941 4EBK D 7.0 2455 1988 4Eit—Hk T 7.3 40), {H 2V W R 2
AR Ms = 3.0 MRS U o MR 36 B AT S B 25 I — M T . AR M — 1 e bt
X, A2 5 A0 A DX K, H 580 8 R P38 W K T IR I B

23 IE¥E

YT TS5 Bt A TR A AR SE S FmT 6% € (M M Se R IE B J) P IR R 0T )1 ek ittt
M s TRV R FEA ) A T

(1) &5 G AS R DX BUA AR B 5 P8 B AT BT 22 5o AEL AR S TV, R A0 3 B 30 o 4 e ok = 30
R8N 3= B 1 AR ) NE i) R4 2208

(2) &5 6 S FEva I ) S e DX BN ) B AR R vy, X AT W] e 1z M Bt N BTl TR R R 5 B2
RE I R RS o

(3) Pl 2 or— O L dth He Ak 3t e 3 20y 1) g 95 AV, 1005 306 sl tho AT R A%, T A X 6 43 i s
Po AP0 B AR — RS Hu B, dhoe g AR RN J) — AR R AL T AR X B IR A AR B AR e Hh Pk i) TR
M FAFAL -

B3 Birg st

3.1 HEGEE SHMESFE

RRVLEE Aty P9 I b ot B 3 - MR AE 2 S R . a0 (X 0 — & T R ol B Rk KRR A TR
GRS KL SR, W AL 6 SRR S o R B e IE AR R DS — A ot b o) i i, =
B, WIS R RR R S I A TR o e, Kb B g i R LA VG 1) 5 2 8 e R i ek
HAEE 5. & 6).

TREX A T-45 A1 B MEE LR SR 5 10 0 NW. JBZ S W h A T 5 BA41 (,m) il 8] BS54 ik,
SR EG Gl e A A T R 2 .y P BRI LA i B P 3 5 T B T I {8 1) N 7 58 20 (1) 45
IS5, mava st ) b < et (B 6).

St r eI s e — )\ TE R RAVNRS P HEBE T (F-F,) 41, il 5 a5 M 80 AW B
Fete HOFRONIR A (B R BRE DE R, I UE S AL (T, w) S e 4 54k 1 Sk
LB 7.

ABAIL AR E 2 —38 L Wi R S PR g T 2 M 0, B R IR A I R ety (] 8D, A s B s, B4k
REE 9). WRFEIERE N E R 872 KA VIR R T, 2200 L 58 BT A EFIL e e .



TR RO S

—2016 % R & i & ik X &

70 80 90 1700 10 20 30 40

60

7

[on ] %4 e _
[T [t [Tam ] wma [Thw ] ieik w4t [T ] i sman
[(m ran R #sta  [Pze | mokisal Jmiraa  [cpe |y
[EB e [ ooz [ woen [ (XER o) EEER
s Bl ccny lcoocs o e (8 ]en
Pwijws O ]anw ] merms ] win O] ke
lew [ Ix#

P 5 AITAE iy PO T GG I\ A L 1 s 25 TR T B 0

T 37°
335°/NE£65 Cjb

290°/NE £75 \ 340°/NE £ 70 \
IR VT TR B HEZY M — LA A i LESIRILT

(6l 6 B —AVT45 iy i i) P

“:\‘ — N

258°/SW £65 276°/N £ 76°

P 7 i — )\ 16 Wi 2 FLi il i

42°/SEL22°  94°/NE25° =
fix 619/NWL72° fy: 3559/SW .£79°
fy: 3209NEZ86° f,: 304°/NE /64°

B8 R LR W) KA NIREEE ) X R PRiaEEE)



| B—B=
BB AHIE R B AR AR

P9 R A —38 LN R P 0 T T R R

3.2 EEMESHE

I GPS Wil s, AL A TE B E BB IRIZ 8, BRI R 1.2 ~ 2.0mm/a, #HE B A EERE M
Jits vh BRI A1 B IS B, G T I 2. mm/as W9 BEAT A T M 0, R 2 3. 2mm/a. A g Al
E PG i) 2Rt EW 5% 28 SN (], A7 @I #8538 K, &l g 27 0 b 47 F 028 i e by A e s

W RO, MNP ET ~ 79 %M E4IR, 6 ~ 6.9 HhE 23K, 5~ 5.9 % H7E 99
W B KR 7.4 9, DL SN 1) 1 o Bz dh 7% X MR8 95 sh e b s 2. K1 5 b RS RE VR VR € — MR v 7
15 ~ 35km, /T 5 FHRERRYRIRSE A 10 ~ 35km; (LA 5 ~ 6 2o e Hh 7= 2 PRV KT 50km.
TREX M REiEsh I 555, (R AL 5 ~ 5.9 Z0HhiE 6 U, BRI 15 ~ 30km.

3.3 TIiIEMWM

LG5 At A BRIE TR b T 4% A 3 s R T -

(1) 7E NE [#iEsh ) E R, 45 6000 mE 05 8% 10 AL A oh HER , Hhse s vk Bk kb T IRgiik & . 456
PR 22 S0 K, 2 B ROk R I R 4 A2 T

(ﬂ%ﬁ%ﬁﬂ@ﬁ%%«@ﬁ&wswwmwm%—ﬁﬁmMme&fﬁ%WW7mx%%%
HEPEUT , M AN, ) ZKOV-RROG 52 e S i W A, A R0 R 3 e BB T 1) s b S ) A
HAgn) B,

(3) &5 & L R 55 BT SR ZU e HL AT e 8y DIPE . AL A< 0l e JE 3l — A o Bl Hle o A e O 3
it SR AT AR, TR RN B2 4059 B R A A7 I 1) f

W4 BERA L AW

4.1 HREESHERHE

HE A 45 G A T SR HEIE LA Y R W — & R S RE B R R X, KBS EW |n) e
SRR LR JEPNGUBZR 3T =P

L WA L) i A T

S5 Gty PN BT 5 AR 385 AH DG TR TR — 8 ST« " 2R A0 LA S B 2 IR AU S by 3 A8 T At
(B 100, mE A b 4 M A Ay b S T IR R oy, GG W8 R A gt B AN T Ak ok BLIX)
JER TR X S ety b T 1 P AR 0 R P A A () it IS T 28 o

(2) M IE TR A= 7 Aty

THE B8 iR AT 45 i 1 2 A0 A E0 4 o S i 52 P £ R GRSt — MR A o M B P K R s i (P
11) 5 A I8 VR A% B DR TR A B | bt 52 B A7 ZR 400 R 4 BB e M — e PE S A B L VR 2 (P 12)
TS s BEKL) Y A RFKZ) MO 7 B BEKGOA A3 — 2 A bR A% (B 13).



TR AL SR8 /

—W6F AR it X &

A PR 4 5
e
i P Wi
E—qu."n’n‘..'r’bllé'&liﬂ‘f‘: [TT-] . B

P10 AT &5 5 A WU TR i AR T

i fE (m) | HEE M ATILES Sl — KRR A el | i (m)
4000 | i | 4000

3000

3000

Ll 2000 3000 4000

P11 AR 2 it b ) 1T P

e A 4G i — () SR A iy

e ENd kL. i
190° 1 N o) KL 15000
mfE(m) g :
4000 < 4000
300(), 3000
2000 2000

I
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 110001200013000 14000150001 3?10%0( )
Lizg LM

12 B E-R A s R

HEEIRATLLES il —— P - DA IR el

1

S (m) i
ST e,

J

EY N Sors = Al
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 |4000H1<5_£‘_0(0)
17 (m

e 13 3 - PR eb iR AL vl s i P

(3) MIE2R TEFFIE
gh A A A A FE 2 — R RIME N A OB B A AR, R A th— R AN ifG 1)k W 3 5



| B—=
ISR EFIE R BT SRR AISZ0

T S 10 S R P SR B 5 T 0 b B A A (P 14) « RWITE BT D), SR A v RO TR R Bt 8
VIRFIE, #3& A i 5 A EAL R i AR T 15).

VAT L e B
> Lo LR
\x

£63°\NW300*/SW Z58°  Nwag1o/sw £61° / 2N,
7/ ° NW315°/SW 2347 NW300°/SE £ 68°

NW305%/SE yl)n’
0 250 S00m
—_

-
Vel 14 TR Ak N T i R0 o A i o PR C BT LD

1S KRR AL Y BRI AL AR

42 EHESHE

I EW [ JEAT (45 &AL T NNE [958 2485 AR, #5717 SN-NNE |n) “HU5Kk” REBKH, KBRS
Bl R ZL M R E R )L TG R . 456 NI IE S IR 9 ) B R AR LR ik &, IRE A “ 47
oA, Sk EARA W 8RS .

TR 18 15 B) B R A e 12 T TR DL R R 4R D) A S T ) NE [n) B . B s B R e 30 e B
Q) ML AR AR A1 — AR )22, 375 BT o L 78 A A R AU (TR 160 A5 AR M 7R 376 ) 8L K, S50 o B v B 4
RN (1.840.2) JTH(ESR 4D« ZFfA—LE 1134 NNE-NE |n) ZE J& Y 1710 85 1) i 3448, 2 e U)ol e
WA 45 £ IA 23km, 1 W Zh L BUR D S B ER A 2 B 17D

a)

P 16 LR A pl kR R

P17 PR TR - Ze e D) e il kA 45 ot s 47 - IEWT IR



TR RIS MR SR /

—2016 ¥ R R it & it X &

43 TIiEMM

A 5 AT 5 45 R R TR RS A

C1 A XRS5 b R p 48 2 A7 SR A BB P EROR S 4 1 e PR 1 58 B AR X B2 TR 5
AR AT« AH BRI LA T @R AR 2R BOIRE , 765 A 34 B AL 1) FBLB A R

(2) 7 DA B B b e 3 i AL T e FRARIR R UIRAS  A E LU R &5 e — BE R A b — 2R e ¢
R B SO TUE FON L, WA W Ry 0%, st (B SRSB4 438 L T S B e A A 5%
HRKFHEAKE

(3) G547 A AR TN ) PR RS, Uy S rh 2 B R A AE il 5 R S R 5 S 4r
TR AT R P o 45 AT i DU R I A T B 08 T4 6l P9 B R B I A, i ol i B TS I D 5 5 A
VR T 45738 T 0 g 120 57 B 3R )38 AL A

W5 443

)1V B A 30 JER T 9 B RS R AR 5 5, ) DX st B 3 5 G R IR A BN B IR IR
IXHARb R R TR R B> A TN . WFFURR SRR W -

(D) @IS A R B A— 5 B 5 N B B G5 & 30L, d AN [R] I A AN TR 1 3 ) S R A 3 S TR
ARl &5 6 DN SR U IR 17 4 NE (6] FR4RAZTE , JL 8 0 SR 8 i S ) ) R AR O = 8 AR 0
B HCR KA e GRS , 2 2 BR3E TR A 3 B TR M5 ) i

(2) VLG5 & 1 A B #— 5 Bl 55 20 51—k L BB B 43 51 M 3, 3 X BT RR A L 8 R TR B
BRERFAEFRA W RARGIEN . 85600 4 B BRI BRI F Y oh RIEGARTE, 4561 P
AR N ) — IR AR SR A BT 2 57t P O M SRR T L A0 BR O AE 3 B)) ) 2745 5, R ek B U A - AR B
AR GG BRIE TR SE M B R TR AR AR TE | PG O S O F) e Y ) 1)

) RILE G A R B AR THIXRGE R RGPRS . ravaid RS RS, LR R EZ
SR RUAE B AT BB )T BYE . 456 re PG 0 (X0 S0 i R T DUAR R B At K g B IR i, AR R 0 g
FeHl— 7 ot h BN A AR S A ORI . 5 45 A ORI TR MR o) R LA A A E Y )1
14 58 R 4 22 T o i 0 O 8 L S5 A ) 0 I L, I 2 O Fr 8 o B 1 KR T

(D REGRATE G2 R HWIEE LR RSOMIERAE W, UOEA “RERE”. 48
i R A LRILNIE SN [ 4R 28 T8, UM AR BRI RGE B R AL & WML RN, e
R AT &5 6 T 110 5 B TR b B 1) AT - 5 T R AE TR % ) R M R g B L AR 0 2 2805 A 0 X e 307 e e
fy it A S R A B T DA ) R e I T o R ™ S AR A AR R R R AR R 1
KAETE 1) o

%% (i

(1] XUF=F, 3G, B . 78 5 R 7 B 48 X BRAR ML 5EI2 3 GPS il (M. Jbst: My AL, 20102 122-123.
Liu Yuping, Tang Wenqing, Zhao Jixiang. Modern crustal movement GPS monitoring of Eastern Qinghai-Tibet plateau and
its adjacent areas [M]. Bei Jing: Geological Publishing House, 2010: 122-123.

[2] EHUE, SRELLE, SEXHT . AR I T R TR A 48 (7). R, 2008 (03) :362-370.
Wang Xinzhong, Qiangba Zhaxi, Peng Xingjie. A Discussion about the Geological Nature of Lancangjiang Fault[J]. Yunnan
Geology, 2008(03): 362-370.



| F—=
IR B E XS ERRB RIS

[31 2 A, 38k, WK, % . LRV P —— & R LA R 595 TR () AR 2()). O Fm A, 2009 (12) :
1711-1719.
Li Cai, Xie Yaowu, Dong Yongsheng, etc. The North Lancangjiang Suture: The Boundary between Gondwana and
Yangtze?[J]. Geological Bulletin of China, 2009(12): 1711-1719.

(4] EAR3, EoLA, V4RI, 25 | FEAWI— VT A5 & T 4 b X & 4 39 /8 I BROR 2 1) R B A b IR 3 (9], b S i 412
2015, 34 (9) :1605-1616.
Wang B D, Wang L Q, Xu J F, etc. The discovery of high-pressure granulite at Shelama in Dongco area along the Bangong
Co-Nujiang River suture zone and its tectonic significance. Gical Bulletin of China, 2015, 34(9): 1605-1616

[5] HIFHE. JiFai, 6%, 5 . @R g & RILMHEE L (1] e, 1983 (2) .
Xiao Xuchang, Wan Ziyi, Li Guangchen, etc.On the Tectonic Evolution of the YARLUNG ZANOBO Suture Zone and its
Adjacent Areas[J].Acta Geologica Sinica, 1983(02).

(6] JASRF, PR AR, %5, 5% . DY) VG B FRE— X 7 2) W 55 1989 4 (LY 6.7 L RERF R RMIE W FT [1]. HhRE My
Ji, 2005, 27 (1):31-43.
Zhou Rongjun, Chen Guoxing, Li Yong, etc. Research on active faults in Litang-Batang region, western Sichuan province,
and the seismogenic structures of the 1989 Batang M6.7 earthquake swarm[J].Seismology and geology, 2005, 27(1): 31-43.

[7] ERIE, ER T, RIERE, 35 . BT GPS ¥k 29 S i )1 B X W R BL A8 2 il & (J]. hEFHE (D . EkF
%), 2008 (05) :582-597.
Wang Yanzhao, Wang Enning, Shen Zhengkang, etc. GPS-constrained Inversion of Present-day Slip Rates along Major Faults
of the Sichuan-Yunnan Region, China[J]. Science in China. Series D: Earth Sciences, 2008(05): 582-597.

[8] R T5 Sk, ACHE, WIBAL 56 . Bl GPS BUF 875 10 A Wi 45 00 - W A 32 S5 1E . HuERPIFE%4), 2010, 33 (9);
2119-2128. |
Tang F T, Song J, Cao Z Q, et al. The movement characters of main faults around Eastern Himalayan Syntaxis revealed by
the latest GPS data. Chinese J. Geophys, (in Chinese), 2010, 53(9): 2119-2128.



RS OBk SR

—WeF¥FRAXHAIEXE

iea & 11 DX 4 4 B AR PE PR A
55 DR Yl d

#MAE" AR FREH
Lok B TFREFAT R STAT A 7, 5#B 610031 2. P8 AT K% oA TR, AR 610031)

B T ok R N R T R 0 e AT A B L) X B B R OE R I R AR B R T B R E R ARt
KBFRRANREREAHERKE  RAERBEFAF LRGN T, ENTHEREN 2 AR ERE 2 F ik, %
Bk ¥ RE 9 MNER, AP HRMRALRME, RE X AFRRAKNLCETHRE AR AEH LU H T R
TREAEEAPESEFAR, SR MY 0 EE, TRk R E R TER MR, RS 7K H S ok IR B 3 T
PrEE RETAAGEARES.

SESRIR : vk i 38t 2R 5 0% A A KN TR A 5 3 O B M A

Risk Evaluation and Control of Valley Hazards Chain for
Railway in Alpine Region

Wei Yongxing' Yao Lingkan® Qiu Yanling'

(1.China Railway Eryuan Engineering Group Co.LTD, Chengdu 610031, China; 2.School of Civil Engineering, Southwest Jiaotong
University, Chengdu 610031, China)

Abstract: Glacial lake outburst and glacial debris flow blocking river are valley hazards chain in alpine region of
Palongzangbu Basin.They are unavoidable hazards for Sichuan-Tibet railway.For the two types of hazards, remote sensing
interpretation and field investigation are used to ascertainthe distribution.By using Fuzzy Comprehensive Evaluation method,
9 indicators such as lake area are selected to assess the risk of glacial lake outburst. Approximate calculation method of flow,
water depth and flow rate are proposed for the outburst flood of tributary into mainstream.The formula of the migration distance
of debris flow in the main river is established, and the other factors are combined to evaluate the risk of the glacial debris flow
blocking river.Finally, according to the influence of glacial lake outburst and glacial debris flow blocking the river, line elevation
constraints are put forward.

Keywords: glacial lake outburst; outburst flood; glacial debris flow; blocking river; risk evaluation
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