22 % 4 #1472~ 476 T
2004 47 H

U Hr 5= gk
JOURNAL OF MOUNTAIN SCIENCE

Vol. 22, No. 4 pp 472~ 476
July, 2004

N E 45, 1008— 2786(2004) 04— 0472— 05

ek 2 6% JE ETR] T~ i B8 T3 o ] BOK S5t
B 3 R AR

FERE, JiF B, RPUE
o RS2 KR 3 M A L 3 5 5 SR B ST, DU P88 610041

T )IGA B K425 7+ 710~ K425 8+ 205 A7 T J8 7 0] il 5 vRF 0 BB, 3l o 12 B i /K 5% 1) T i A
FOKBRHE K5 4 TR K S 23 AT, Toam I B Ah s BE iy 4 TR AL 350, B LIS A 1B BRI i R A
K A/ h=1 3 (B/ )0 391 (h/ d) 0. 141F,0. 947exp(— 0. 16m— 0. 11(o,— L 3)), i€ T B 3K Bk A VERF T T

FERITT .
S P TR WAt 1 7.

TR VUG O B W R B K B4 TR
725 P631 CHRBR IR A

TSR 1 2 6 1) B, Ay AT, R ARSI
% feEomE . R SR I M
R S5 2 SR A, 5 R B T B A T AE L
i 5, 38 R DAL, e BH AR AR 3 HL K
A AR B A B R 9 ST K B
PREL AN KRR 1/3 LA b TR IS ALK B
JITAE () TS S oK B 77 5% A 3t A A s 4 (75
PP AT i, ANOORT gL, 1 H 6 AN 78 B L XA AR,
AT B HL B 4, 35 B E B S bR AR 5 R L.
AL VLI A B J8 T i (K425 7 + 710 ~
K425 8-+205) 5 et 7 B Bt o 1% 6 3L A, R4t
I 7K 58 SRR B YA it

1 WFFRBOKE R &t

eV FEHE G AT AL M — 2 S AL
R L RO R AT . JE R i D K
JIWE RITE B 98 4%, hils 9 224 TN 2~ 3 km
TEFEAT . WETCBUL TR i 0 A B WA, b5

FEQRAE 9% (K SRk MR (R BE A by SR T — FORT A B b0 AR G5, D935 R R B il B BOK S

BEPIH, B 2 . A E L X 5 B
DALY, FRAET PR 42, H 20 40 90 F4X
WILASK, T RO A8 Ak, F23 oo 4RI AR 1AL
B 1% POE XA b2 i, B R 3G 0, 170 ik
558, A5 T T S T (1) 2 6 R, A T R 1 b R R, it
B/, 1997 40T 5 #1242 R 28 363 m, #2001
SEAT 2002 SEHSHIE, 43 A 335 m #1301 m. BE
i1 56 A2 /AN SR 1L R A i FEE A o388

WAL B R AL T J8 T AL R — e b 5 2%, 37
R E RA) RS i b 0T S A 40 o R R, 350 S VT 0 M A
W, NI ABRFIR D, JEE—M 2 2.2 ms NHEEAN
TFIRARRD Bk AT 25 B FLRHE 7, BANZ EL) 13 m;
BRA B BRAE 2 9 20 ~ 100 mm, FH FifE (dso) N
44. 2 mm, HUFE 5T B KRG K42 181 mm, H—
MLl DXL AU Pl REARFE AT /N, 24 kK R s A
iz, i HAGH KRR = KA K — o 50 ~
200 mm, dso 4 113 mm, HUFE AL i K EHAE 380 mm,
BAOUR A Z S, —IB UK 5T esh Ak is.

JEFE TR Ui W G WIS X P R B K

e fm H #A( Received date): 2003— 11— 30; 2@l H HACA ccepted): 2004— 03— 11.

47 H (Foundation item) . [F 5 [ 48K} 525 £ % B3l H (403710165 32 38 & 74 & 203 7 Bk 3 H (2001 318 79257).[ This research is
supported by China National Science Found (40371616), The Ministry of Communications (2001 31879257).]

YE% 4 (Biography): 28 2£(1952—), %, PUK, PU)IEEE N, &8I WF5C IR, 2 20l M 12 Biyia TRE BT AL, ©OR RARSK IR S0 30 4.
[ Chen Zunlan (1952—), female, Han nationality, born in Longchang Sichuan, associated professor, major in mountain hazards and
prevention methods study, has announced nearly 30 articks, E-mail: czl @imde. ac. cn. |



4 FERG 22, S5, 11 G0 1 J VAT a0 B V5 U 5 LT B BB 8 s 7 ki LA 473

& 650. 7 mm, Hig KFFE/KE 30. 9 mm, fFFEKE ST
4~10 H, 255 &5 K2R 96. 6%. BFFRELLE
JEPER PR AT 15 786. 0 km®s SRAKE A, TR
K 32 FERYET B KA VK Rk, G i85 I, oK
. W FCBE BRI RG AK AL N R 3 294 07 m, HRYE
YR HEE 9 2002 4 5 K AN R 3 298. 56 m.
A K AT 449 m.

AR, AT B8 FE 2 M S T T R (1 K A7 K
TR K R T R B R 5 1, 0 LR V] 5 T o
T 212 i T BRI T 1 2 R &K

2 WEFTBOK SO H B BUIR

WFFCEL I 5 0 90 m A I A L AN A #T
MJE BER Jb— b e 5@ . T 20 4 80
FEAR T EERE, 4RI R A B AL DO BAK, FEA
FEIPE 40 m DL by XA IEfEE, HM 90 FAR
VIR, B U 3 00 728 4k, J6 TSI & s n ok,
A T 5 0 [ 5 A5k o 3 iR, AN BT [ A B A4
o RERIZ 1997 4 JREETHE K, AR b e T
10 ~ 15 m, X} 1622 4 H6) A .

1998 “EHIJEI R IBH T 2k 2 A JE 9 1 K2
260 m, = 4~5m, FHREEMBR H4~5)Fm. 5

*1

1 m, K 2~3 m BBk AT S B K. [
B, 75 2550 pP R P2 R, R E T RE AR T
W TR A T8 R I I B R A, Nz
FERKHRVR, 76 ST I S0 K SR 2 Mk R, 1R 2
R, 21999 ~2001 4F 3 IS, B 250 130 m
WIAEAh LA PPl Al sk, Tl a2 S Ta) o At ik 1
10 ~ 20 m, X 286 224 g it — 25 n K.

2002 SRR 23 2% Wd, 15 )5 38 BT X
B TR 4 ~5 m FIERZATET S 272 m. H R 5
AR IH S PRI B T, A T B — 2 K L,
T ABA FE R, T JE VA I R R R 7R
TEM A —REAEIE H R R LA 2 ~3. 5 m, i IRIA
4.1m. TFESHRTIE, 8 HHA 117 m #irh5,
P S BT R SR A BRAEE T 8 ~ 18 my B A B
Bl AMY 10. 2 m, ELHEE A B2 4.

itk 3 Tz B A B K S B E DR, 7E AT b
K8 BIA] JEits by FRH T A X I ol R Ui 5 T B
PEEE P IR B TR T &

3 B RS SN EAIE T

XTI BOK St S5 47, AR s Pt B, SR
T=AEGTT R B, AR L.

T FLBR I FE /K SR 4 AR Ty /AL X LR

Table 1 Comparsion of programs in roadbed w ater- damage prevention works

RS

HoITR HETR

T3 G4 5 M AL R

By oL SERENG . HY L 58T

WA R P R

PEHER- 37 2 5+ H 22 58T 3

L A2 eSS, K 390 m, S Om
2 BERLTERIREINE A E T K 105
m

30 THL AL 120, THHK 1S m, THlZ
[H] (A BE 45 m

L WA 3%, @ B4 0 m,
FEAEHER 6 Om, K& 99 m HIE
Bh Wi 5 5 m R 60
m, & % 396 m 990 E, K ¥
495 m

L BEEEA AE R 40 emX 40 em, C30%N
R, K 9 5 m, 3t 495 4R

2 MG TR

3 KA B TR B3R 495 m

—RMRHE 395. 48 Ji TG 712. 52 /i G 1 020.48 /i 76
WAl (TREHEET (TREEET (TREHEET
L ARS8 BU P BERC AT, @RV R L AT ROKE A E TR L EREKEE B B K g
T fE J1 550k E B AR HE 1 LT A B 1% 2 FEANE G B ATFEEE T
7= 2 — R T AR R AN 2. Jiti T, AR A B IE 30 Rk N iE T 5 XECURALE )
3. i LA AR A WEE 4. it THE, AT R A
3 EE SR U
LA DAHEHT IR R K I o iy L2 Al B R K, KR it T
2 BRFED A AMELUARIE, VAT R AR T AR K .
= 4%
B i 2 TR LRGN
3 JEWIE SR N
bl gt 3 e IS 38 7 & FEA AT i &




474 th

S 2%

F— 7 R B /N AR I ORI, A RE
B L AKORT R R (05 . B 07 58 MR AR Bt /K
1G5, 5 AR A R R OR, 7K R it T AR+ I
A, FE Gl T 5T B e AT B0 ORI, AR ET R G
Wr. 55 =77 SR A AT O B VE AR I L 25 SR
B B v ee ST I RE 5E AT Bt KO % 3 G T BE
TRIEZ B 108, SR 0BT K (BRI R — 577K
. R, 85 =07 RO SR TT K.

MRIR B 2 TR i — A RS H B
PP A BRI AL T A 25 LU T H A G
TP A R T S 5L PR I LIX HY
TSt L IS4 PR AR B G BF 7, S T B R A
BT 230D, BT R M) R 12 1% A X
BEAT T
ﬁ: L 3[% ’ 391[5] 01 Fp0 9,0 16m =0, 11Co, —1.3)

h r

1
X by A ETE MR R MR FE (m), BASF 3R
2T A B O PIATIE KR (m)s B 9l
WPE (m); r B TE LA (m); d ATV HERL
(m)s m 35 K A3 R G o, KA
JUA 3 5 2, 0, = [dsa 1/ d s 05 Fr NATIEKFL
WL Fr= v’/ (gh); vV 25 0 47T
H(m/s).

FRAEIZ B S0l 2 8, AN 2 (D) S5, 15
WIREE hs 9.8 m, K b, £ X612 B i 25 7K 5% (1)
R FEDRIE A% (1) Rl PR A JA b 48 H— Pl 1
Bl TAE S5hTE =

4 CHERAL 3R IR 2208 T I B
PRSI

41 TFEPHAE

WFFCB K By 4 A2 P i A B, TR
BN I R A E, AR, B AR
e, A 7K SN

Bidr TREM R SE S TE B FFZ) 99 m A, 2
MY TAESR B RN R4 3.0 my AR 1R 73k 7K il
WIRSEIE . By TAE AGES Sy B A5 i k1)
T AE, IWH LB 5E K 99 m. HZES,
R BN 9IE Bt By [IREAE R =250 m, Hl»
%1917, I ALlbE IIUR 26K 396 m. £ H i & T Wi
FIR 22 8 N PR3 ik A B 22 5 B, S e B 4 R ANIH

ez GER JE I (BE A8 O AT &, DUERTLUR IR 822
e —E BB E . B TREI 2 TR B T %
IFEY 22 58 P88 B 47 TAE AR ok AR IA N 3. 0 m, %
AT AR AKE 495 m . [F] % FE 3 1 B A2 Ab
TJEVERT BRI IO o B, J3i el oK, LERT 97 T AR
T E TR TR S 2B WA, T
WK 15.0 m, (B EE4S m, AT E T 12 8. T
AT E WK 1.

550

g

]

2 = c,.gfm
b

£ U () mmmE
Joojsosd. 160 fikd

1 HEEY R RS

Fig. 1 Profile of counterfort with pile foundation

4.2 By LR EE

FRIE FEAN B4 L AR A s 45 1 AN e TH K AL 25
T 2 Ak, 25 EF IR B TR R 1w JE, 12
0+00 £ 0+60 X EA 4. 0m, 7£0+60 % 0+99 X
BbEmH 4. 0 m BHE R 5. 5 m, F£0+99 £ 4+
95 XEt RN 5. 5 m.
4.3 B4 L RRA FEA I R

1T B AR Ak T 8 ST ) TR T B, T
B R bl 5 200, [ 40 R A 2 At 250 4 B A
Bt UK i 28 DL RER AL, ARIE S BRI & R, B A
BOK 8 B4 TAE LAB 9P 32 AT 308 3, Hok 2 4
B AR AHPER A, B AR — fen] LUk
F| 200 kPa, Jifi & SOVFARE BRI 5L A TTE
FER VL KGR A T RIIR BE — & 3. 13 m ~ 6. 01
m, 254 2558 5 e A SERE HE VR 10. 5 m. WS B
PRIGE MR XS 40, Pl P RE 4522, a0 SRR B )



4 FERG 22, S5, 11 G0 1 J VAT a0 B V5 U 5 LT B BB 8 s 7 ki LA 475

Bidrde TAEF5 . S At R ) 8 ~ 10 m, ALK
Bt oy /KT e T PR K, R A R T DA
FRENARARUE, 177 H TAZ 3R AR, R SRE A il
SERI T, BERT iUk KT SR T BoR A, SCn Y
BB

4 4 Py TRERIZE BT

WESE s TAE EFE pEAEfl, R 3R WE P &
=5y, Ha A wmE 1R,
4.4.1 A

FEFEE F 40 em X 40 em BT CsoX i, HE K
FE 9.5 m, B 1L AN 53T B s, B S5 R AR Ak
— Rl T, A E 33 MR G, R T EEE AR
BRI A B os N 15 R AN
PRI 49 ARBERL, ZB—Hon i, b 8 A
AR A% FIEESN 1L 6 m.

4.4.2 PR

L AP SR AR 3 45 1% 2 753 ik
THAR FEEE R AFAT T, R A i R & 20, DA #%
W, BRAGE . B3R K T A 3 R % 100, 40,
JKIH 3% 2401 70 20.

2. BRI E B 1.0 m, 32 FEAE 000 &
0+60 4. 0 m, AHRBE KT A 1. 8 m, $&w FEAE O
+60 = 0+99 JulFE A 4 0 m ZHHLIEE] 5 5m, 0
+99 & 4-+95 Vi NS BIE N 5. 5 m, AH IR
TR 2. 4m.,

3. N T ok H AN B Y B AR B B T x4
SRR RN, FERG 15, 0 m ¥ B — I8 A T IR 45, 4%
P8 S AR
4.4.3 HEHEKHR

TEAP 7 3 (1 JEC 30 A THURR SR FH - Cos X 7 1 226
G 7 AN ST B AR N D) IR, &
FE1S m WER MG, A7 B 33 Moo, 5
BRE34m, FE L Sm, HEEMIESHN 0 5 m.
R K B P14 80 A0 B U AR L, G\ B 1 ]
5.0, 10 m.

45 TITREMBET

TR W T 32 B o VT A ERD &5
ol s A R STan ] 2 s

HRAE K425 7 7K 58 psi o] 18 52 B A1 s 5 T30
A0 E B, DR BB AR B VER, A6 T WU 4k 4%
g THUGE BN Bk W25 /KA 171 28 FAN
35" ~45°, T HET WSRO 857 I, T 3 51 S
B4 5 AR A A,

4x100

B2 TS g b 1

Fig 2 Profile of spur dike
+ 3 F.
5 4Zhik

ARSCLAJE R i BOA B, 0 B 1775 ek e JE 98
Helie D37 ] B K SBER i LUK AT B TRE K8
PRI, FFA Y DA A JE 4 47 7 4+ R 2258 T I A
SE R LRI, St BT B
(25 a — 18IS, A LA (s FoK 8O, RNt /KiE
PRI Z(50 a — 18I, A2 HY I 7™ B ) it
KE. Bt O AR SRR VBB T, R %R
TRE B0 PR SR A R L X S ABLSR A TR 4 i
BLP7 3 TR B B S 5 K 4, X ORAIE P4 8 &% 4 R
HDX 2 1008 A E B SCRHES .

2% iR (references ) :

[ 1] Zhu Pingyi Wang Yangchun. Flood disaster of highway in Tibet
[ J] . Journal of natural disasters. 2001. 10(4), 148~ 152.] %~
— IERRFE. PUERAROKEKREL] . HARRE FR 2001, 10
(4): 148~ 152.]

[ 2] Liang Guangmo, Zhang Zhengbo, Qiang Ba. Strategy on preven-
tion methods of water damage in the lower Lulang River section of
Sichuarr Tibet highway[ J| . Journal of Mountain Sciene, 2003,
21CsuppD): 153~ 156.[ FEOUHE FRIER:, HREL. I 2 B & B
UK B TR SR ) . (i 3R, 2003, 21 (BEFD. 153
~156. ]

[ 3] Cheng Zunlan, Liang Guangmo Zhang Zhengbo. Strategy on safe-
project of water damaged mwadbed along river in mountain area of
southeast Tibed J| . Journal of Mountain S cience, 2003, 21(sup-
pl): 157~ 160.[ FRE =5, ZEHG A, 5KIE Uk, S AR R el Xl
O KSR B RS [ )] . 2 4R, 2003, 21 G FD.
157~ 160.]

Institute of Mountain Hazards and Environment, CAS. Water

o

Damage to Highways in Tibet [ M] . Chengdu: Sichuan Science
Technolog Publishing House, 2002, 74 ~ 80. [ H E Rk [t Bl 1L
Mo SIEERF A, PR MK WA M) . S DU IR
AR H AR AL 2002 74 ~ 80.]



476 th

iy

%‘4

Ejd 22 %

[ 5] Institute of Mountain Hazards and Environment, CAS. Debris fow

and Environment in Tibef M] . Chengdu: Science Technobg Uni-
versity Publishing House 1999 48 ~ 51.[ H [E &} 2 e s #5 1 i o
H BT VERUE AR S IR M) . B R BOR
Hy B AL, 1999, 48~ 51.]

Institute of Mountain Hazards and Environment Chinese Academy

of Sciences & Ministry of Water Conservaney, Institute of the

Traffic Science of the Traffic Department of the Tibet Autonomous
Region. A study of typical mountain hazards along Sichuan-Tibet
highway[ M] . Chengdu: Science and Techmology University Pub-
lishing House. 1999 172~ 181.[ " [ Rl B /KR BC#R 1L 5
FHEHITIT, P A XA AR WA . I A B
R M GCEBETT M) . AR, AR KA R 1999, 172~
181.]

Prevention Works of Roadbed Water-Damage

along Meandering Channels in Tibet
—A Case Study in Sichun-Tibet Highway in the Lower Niyang River

Cheng Zunlan, You Yong, Wu Jishan

(Institute of Mountain Hazards and Environment, Chinese Academy of Sciences & Water

Conservancy Ministry, Chengdu 610041 China)

Abstract: The lower Niyang River is meandering with wide and shallow channel, where water-damage is very

serious to roadbed in the K4257+ 710 ~K4258+2035 section of Sichun-Tibet Highway. This paper analyses the

forming factors and characters of the damage, and puts forward an empirical formula: As/h=1.3 (B/r)
(h/d)” 7 F

0. 141 0. 947
r

0. 391

exp(—0. 16m—0.11(og— 1. 3)), for estimation of the washing out. This provides a design

criteria for the durable control works, basing on the given buried depth of roadbed. All of these give a pilot

study for the construction of roadbed prevention works in Tibet.

Keywords: Tibet; highway; meandering channel; water-damage; prevention works



