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Fig.1 Location of the Rawu-Lunang section in the Sichuan-Tibet Highway
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Fig.4 Yearly average precipitation contours of the Palungzangbo drainage area
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Table 1 Preliminary qualitative zonation and assessment of mudflow hazards along

the Rawu-Lunang section, Sichuan-Tibet Highway
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Tab.3  Quantitative zonation and assessment of mudflow hazards of Rawu-Lunang Section, Sichuan-Tibet Highway
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Fig.5 Zonation of mudflows along the Rawu-Lunang section, Sichuan-Tibet Highway

ERERTEMFEIXG, BRHSIPET KEREITHR, MRERMTFHER
58P XERS 8, REFMIFTHEN, X0 XERETHE, UERBIHER
XA PKEDTK

MNEITTUBEZERED, RTEX VL, (B 107 EH—EHE) NERIENER (GIE
BRAN 4%, TFMERA “PF") SENHERITENGR (WiThH “BE") -84,
HEAEXMERITHER SBRMNEETFNERBE B, BdomER, ERBFNG



210 w R A O F R 2006

REE#HN. PFEX—FROFEEES TEATHLEHRFNNERBEE T EX VI, $ib
TARMERBE, AREKHRARKESTX LA S,

MESATLLES, ERNEARREARKSRARKRKEEEA LAEFREN 8K, 5
EEEMFEENGEREA LR BN, XIEWHTAXFRENRARKEERLTETEHN
ERHEMATFT .

3 Z#

(1) IAEXKZZREMFHE . BT SHAARDE  FERBE, FEOBEOE
By, FHEBEE . RENRANKNUREFROEREFARBARKERAERENE
ZRAE

(2) EALBARGEHEAMNAZEENISHEMENRENER, Wi HEAIERSHZE
M EAE AR REM TIAK, PT LIS g s e fr i R & 7y K R AR

(3) BARKESXE—NYPLEEEM, FRERNELNER. EdHEEAXRE
B, MLREFBEHTHARRARKEFNERMCSX, B H S8 E s KGR RETT
xR, ERH T XA E B4 KT IER A SE 2w fT i

$ £ X W

(1] MEE, BEE, BRK, §. BEEAIXETIBEMRAKESHAREGRER (1], PEHBERESH R
4%, 2000 (4): 30~39.

(2] MABF, 8%, F7R, % NELBRARBTRABRRAREIRE (1), KLBRFF], 2001, 15 (3): 76
~ 80.

(3] BBHkAk, B, HEE, ¥. KESEANBEEEG RBELBEMEENOER (1], KO0HTEBE, 2002, 29
(5): 19~21,

(4] PEHA2EASLUBRESFEFRN, ORABEXCABDFTRA. NELBARINMBKRENE (M]. R\
AR AN AL, 1999,

(5] EB, ¥8%. HSREFEODERRERE R HEEHFRE—CPS RN FEENMREER (1], wkyEEHR,
2003, 46 (2): 185~190.

[6] Aarmijo R, Tapponnier P, Mercier JL, et al. Quaternary externsion in south Tibet: Field observations and tectonic implications
[J]. Geophys. Res. 1986, 91: 13803 ~ 13872.

[7] Molar P, Deng Q. Faulting associated with large earthquakes and the average rate of deformation in central and eastern Asia [J].
Geophys. Res., 1984, 89: 6203 ~ 6228.

[8] W&EE, £, B2%. FESFIBREANGEYEER (1], BHEFR, 199%, 70 (3): 195~206.

(9] ABEAFK, kuel, ¥. FEMRIAER M EmEREMMTE (1], ARFER, 1980, 2 (1): 90-~110.

[10] BEF BRRCUSECMMBAREN. BHECILH/REMKNSHE (M]. Jbm: BEdRE, 1991,
114 ~ 115.

(n] M. EERRAEREL (M]. B8, BEELHRRA, 1996, 152~ 193,

(12] &es, BB, BOEALTHISKUEEYE 1], PER% (B), 1987, 17 (8): 893 - 902.

[13]  Hudson JA. Rock Engineering Systems: T'};eory & Practice [M]. Ellis Horwood, 1992.

[14]  Hudson JA, Harrison JP. A new approach to studying complete rock engineering problems [J]. Quarterly Journal of Engineering
Geology. 1992, 25 (1): 93~ 105.

[15] Mazzoccola DF, Hudson JA. A comprehensive method of rock mass characterization for indicating natural slope instability [il.

Quarterly Journal of Engineering Geology. 1996, 29: 37 ~ 56.

(&% 226 51)



226 W R Oh 2 F R 2006

FORMATION CONDITIONS OF SLOPE TYPE MUDFLOW
IN NINGSHAAN COUNTY, SOUTHERN SHAANXI,
AND ITS INDUCING MECHANISM

YANG Wei-min, WU Shu-ren, ZHANG Yong-shuang, ZHANG Chun-shan, SUN Wei-feng
(Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: The occurrence of slope mudfiow is a process in which a landslide first occurs and then rapidly
changes into mudflow. It has some properties of landslide and mudflow concurrently. The slope mudflow
around the seat of Ningshaan County occurs on a steep slope of Middle Devonian strata. The eluvial soils
on slopes where surface flow occurs are mainly clayey soils with some blocks or debrnis. They have good
grading distribution and a thin soil horizon. The clay minerals in the eluvial soils consist of illite/
montmorillonite , illite and kaolinite with low and intermediate dilatability, so their permeability is low or
very low. When rainstorms persist, such soils will start to slide down the slope and be eroded, and
furthermore, they rush down and form slurry, thus giving rise to slope mudflow. The canyons of slope
mudflow are shallow and wide and mostly occur downslope, and sometimes those that obliquely intersect
the slope direction but are parallel to the strike of the strata are also seen. They are embryos of canyon
type mudflow. Therefore, it is necessary to study the dynamic features of slope type mudflow to provide
a scientific basis for early-waming of mudflow disasters.

Key words: slope type mudflow; landslide; formation condition; inducing mechanism; Ningshaan

County, Shaanxi
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CAUSE ANALYSIS AND QUANTITATIVE ZONATION
OF MUDFLOW HAZARDS ALONG THE RAWU-LUNANG
SECTION, SICHUAN-TIBET HIGHWAY

DING Ji-xin'?*, YANG Zhi-fa’, SHANG Yan-jun’
(1. China Non-ferrous Metals Resource Geological Survey , Beijing 100012, China;
2. Beijing Resources & Environment Engineering Company Ltd ., Beijing 100045, China;
3. Institwe of Geology and Geophysics , Chinese Academy of sciences , Beijing , 100029, China)

Abstract: Unique geological, geomorphic, hydrological and climatic conditions cause various kinds of
mounlainous hazards, especially very serious mudflow hazards, to occur frequently in the Rawu-Lunang
section, Sichuan-Tibet Highway. On the basis of previous research and the authors’ field investigations,
it is thought that the complex geological structures, strong crust movements and rivers erosions, frequent
earthquakes, abundant loose deposits, favorable geomorphology, well-developed modemn glaciers and
plentiful precipitation are the principal causes of triggering frequent mudflows in the study area. For the
purpose of more effective disaster prevention and reduction, the rock engineering system (RES) method
is adopted to make a quantitative zonation of mudflows in the study area. By comparing the quantitative
mudflow zonation with the preliminary qualitative zonation and distribution of mudflows, it is verified that
the quantitative mudflow zonation method is correct and feasible.

Key words: Sichuan-Tibet Highway; mudflow; hazard cause; quantitative zonation



