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Risk Assessment of Debris Flows and Prevention
Countermeasure Study for Section from Luding to Detuo of
Dadu River

Introduction of Author: WangXinFang, female, was born in February of 1981,
her tutor was Professor TangChuan. She graduated from Chengdu University of

Technology in Environmental Geology major and was granted the Master Degree in
June,2008.

Abstract

Our country has a vast territory and its geological environment condition is
complicated. There are almost all types of natural disasters and it is the world's most
types of disasters one of the countries. At the same time China's complex terrain
conditions, the mountains and plateaus account for more than half the land area, but
the undulating mountains, geological structure is complicated, broken rock surface,
and as human activities continue to enhance the socio-economic, human and natural
resources from over-the environment The continued destruction of natural disasters
such as mud-rock flow makes more and more serious. In recent years as the
development of people's societal and economic activity, people excessively exploit
natural resources and the environment was destroyed continuously. These make debris
flow and other natural disasters more and more seriously. As the debris flow is natural
and the debris flow also inadequate understanding of the mechanism, to fully control
and accurate forecasting landslides occurred there is still a certain difficulties,debris
flow on the risk assessment it is particularly important.this causes economic losses of
millions dollars by direct and indirect in the mountain area every rainy season.
Casualties and the destruction of infrastructure and safety-related incidents have
occurred. This has aroused the world concern about debris flow disasters general.

This paper analyzes and investigates 17 typical debris flows of geological
environment background, including the meteorology and hydrology, the terrain and
landform, the formation of lithology, the geologic structure, the earthquake and so on,
for the section from Luding to Detuo of Dadu River. On the basis of detailed analyses
each debris flow of growth type and spatial distribution, the paper application of the
theory of risk assessment and selects Liu Xilin and Tang Chuan who proposed
single-ditch landslides risk assessment methods. Carries on the hazard assessment and
the vulnerability assessment for each debris flow. combined with hazard assessment
and the vulnerability assessment result obtains each debris flow risk assessment result
separately finally. Finally, in the risk assessment result's foundation, prevented and
controlled two aspects from the rigid prevention and softness, the research analyzes

II



Abstract

each debris flow prevention engineering measure, the ecology measure, moving
measure and warning forecast. warning issued and emergency direction and so
on.Based on which, put forward the proposal correspondingly to each debris flow
prevention countermeasure, thus achieved the disaster prevention disaster reduction to
result in the goal, also supplied the related disaster risk information and all levels of
government to provide the relevant information for disaster risk for the life in the
debris flow warning area's resident, For the preparation of hedge removal and disaster
prevention contingency plans to provide a scientific basis.

Keywords: Debris Flows Hazard assessment Vulnerability assessment

Risk assessment Prevention measure
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BN T S4 0.85 0.83 0.84 rh 4%
TERCX LS | Ss 0. 86 0.83 0.84 v 4z
Tk ) ) 5 i Se 0. 89 0. 86 0. 87 If
TR I R 5 S 0. 86 0.83 0. 84 rh 4
FARCE AR it | Ss 0. 84 0. 82 0.83 rh 2k
ANFEE VR IR LA So 0.87 0.85 0. 86 It
24 /NI KBRS | Sio 0. 86 0. 83 0. 84 rh A
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Y St 0. 86 0. 83 0.84 rh A
R A7 i % S1 0.93 0. 82 0. 82 ri 4%
BITEH Si3 0.85 0. 83 0. 84 r 4
N5 Sia 0.85 0.83 0. 84 rhi 2k

A et HERU RS, AL 10%m’ . YA
BOR, T8 2P A i o 10 Al RETE bR o e A SIS SE M e A1 i fa 15 L 1K
R EALARbRZ —, B EE T

JefrmaEeR £ D B A AR BB A G E O R o, AL
K/100 4o XPRARIE TR ZKUL, HPe A K, X6 3 9355 n)
RERCRS, (HA VAT AR AR e, WL B ) B AR F AR T BEAR K i
PORAR K H A AR AR N 8238 e A Tt 35 1 REVEMUAR K. Ye ik
AR WA FUIE RS e R RbR 2 —, R EEN T

PR s DRI BRI A R VKR, AN A i HERR e
oy, BAL km®. SRR S BRI ) A SUIR DL . — RBOR B, sk B A
PR AT I, 7 [ 20 2 5 0 38 4k A A8 TSl AR Do ) A, A T
Py ot SO B e A T b H R, DA e SO ART e A 4 Ok R
D) SER PN AT B

TEKE s, TWHSLER DRSO K, A7 kme T KERESR
Je AR N FUREAT AT I8 B gL Wl S AR B RE T e A it REiig, Bl REABIIA
TR, I E S A i MBI B PR SR ), RGP A 2 0

PHATR s 2 s VN Ry RS AR 2 22, WA km, SRR R i 22 S
RIS 1 BEATYE AT TP AE S E o — MBOR DL, WU i 25O, AR e Pk
72, BitE. WSS S T, KGRV R e, AR e AT BB
T3 AT 35 AL 5 YA TR RN A AR G AR ), WA T AE K BE 1T
AT 5 5 o

WIHVIRVE L s¢  FIUTEA DA AN P 1B R R DL i Bk B s
BT km o BBORDL, WRIDIHIE EOHOR, VATER MR E AR AR
RERRK, e Wi FEAR Tt O, DA e 5 Y A TORRASERT A R IR 50 2R 33D,
AT LI IS E VP A A 25 i

ARGEEIREEG] s9  HIARERRKERR AT B KRR IR ARGEHBIR
EEAB s e A0 D2 (RS L AT T BEAN 45 H R/ e BUAEDBOR, SR WTVERD A 45 25 1
AT Ve ARG, B Je A GBI R AE R R R BT, WA i fa K vF
AT 250

DAL A 21 32 B AE A1 D e A R SERT ) A i A AEAIER 5 BRI IR A0 5
Pe IR A . A L PHATDR e 2 . WD . A ERE VA IR L
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4.2 0B FEERIIREL

PR RGBS PP T BN AE D R AN 73647 7 A YA Je
AR AIE S PRI A . WA 2 . IR R ANRRE T
IREEA] o rb e A7 AT U BF A0S B i A 3R AT, e A iR AR A2 2% g 5 SOk
WWHPAT, VAR VAR B v 22 R EEE I X IR 3RS
PR 0 8 ANKEE VR PR LU A5 A e S 5 B A S M N 504, 43 31 SE B BE il K dhs

Wk (4-3)
R43 KET—BZH 1T LRATIEMEBIER

P Ve k| sk | 9 [IAR O A b E A FE A
RSy &= BRD | AEgE | Blsy | KB | W IR
m(10°'m®)| f(7%/100)| (km?) | sp(km) | ss(km) | s(km™) | so
NSLO1 | RZIHTEA R 4.48 374 | 3.86 | 3.51 1.98 4.4 492
NSLO2 | AJ VA 2.94 3.60 | 2.13 | 3.18 1.94 3.6 45.6
NSLO3 | =FREVAJefiin 4.76 390 | 10.55 | 4.88 2.19 3.2 45
NSLO4 | EE]ya e 41 5.05 3.53 12096 10 3.04 1.6 36.6
NSLO5 AR e 2.94 3.06 463 | 423 1.80 2 28.2
NSLO6 | adhevs e i 3.13 272 | 720 | 7.23 2.12 2.4 21
NSLO7 | {ZJA ¥ A i 3.74 272 | 4.63 | 3.74 1.56 2.4 21
NSLO8 | =M ygJATi 3.53 3.53 1.94 | 2.55 1.48 3 48
NSLO9 | HZEJe A 5.70 3.67 0.48 | 2.45 1.64 4 50.4
NSL10 | jRDIAJe A | 4.10 3.46 145 | 275 1.80 2.4 36
NSLIL | =¢)LiHefi 3.32 3.60 1.61 | 3.18 2.10 1.6 43.2
NSL12 | &4eiliefiin 6.82 4.06 3.48 | 3.07 2.12 2.6 45.6
NSLI13 | h-RIJAi 4.90 3.74 | 1838 | 6.45 1.88 3.2 42
NSL14 | JE-ryie i 6.62 294 | 3481 | 856 2.26 2.4 40.2
NSLIS | JFk/K¥Je A1 3.97 2.83 1.61 | 245 1.62 2 40.8
NSL16 | JsfiHefqin 3.42 2.61 1.61 | 2.65 1.68 2.8 33
NSL17 | hn#svE e i 4.76 294 | 5542 | 10 2.28 3.2 45.6

4.2.1 W B FEERE
ALV 85 R AT AT ARV, R (3R 4-4) $AERT7 RN 25 A T 2ERl B AR

IR N
R 44 BRARCRETNEFEIREE
%Tﬁ{g (ONI) Z %?ﬁg‘ﬁ (m5 f) Sl) 527 S37 S6) S9 j‘jil&f\"fﬁ)
M=0 M <<l i
M M =logm/3 1 (m 1000 Hf
M =1 24 m) 1000 i}
F F=0 2 <] I}
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F=1logf/2 21 (f €100 B
F=1 2 f) 100 B
S, =0.24585,"* 40 (s (50 i
5 S, =1 1) 50
S S, =0.2903s,"7 40 (s, (10 1}
’ S,=1 M) 100
S S,=25,/3 40 (s (1.5H
’ 83 =1 i—/IS:s> 1.5Hﬂ‘
S S, =0.05s, 40 {ss €20 I}
' S, =1 M se) 20
S S, =s,/60 20 (se €60 i
’ S, =1 sy 600

13 BIRE A AT A A I e AR, LR (4-5)
45 KT BRE 17 FRE LIS R(E

e e 42 TR Ve |IRATIUR | JUBIAT | RV K A %@ﬁﬂ%ﬂ AFEIIR
FREEM | AR F| BLS | BESy |WF2E S| %5 Se | ELH S
NSLO1 | FKIJefiin 0.5 0.66 | 0.39 | 0.57 1 0.22 0. 82
NSLO2 | AJ WW¥efvE | 0.36 | 0.64 | 0.32 | 0.54 1 0.18 0.76
NSLO3 | “FREwye v | 0.52 | 0.68 1 0. 68 1 0.16 0.75
NSLO4 | BEW[VOVEA 7 | 0.54 | 0.63 | 0.93 1 1 0. 08 0. 66
NSLO5 | TV4Yefvi 0.36 | 0.56 | 0.42 | 0.63 1 0.1 0. 48
NSLO6 | Uiy | 0.38 0.5 | 0.49 | 0.84 1 0. 06 0.5
NSLO7 | &y fvi | 0.44 0.5 | 0.42 | 0.59 1 0.12 0. 35
NSLO8 | =WiVefii | 0.42 | 0.63 | 0.31 | 0.48 1 0.15 0.8
NSLO9 | MY Ay | 0.58 | 0.65 | 0.19 | 0.47 1 0.2 0. 84
NSL10 | BEyb e A7 | 0.47 | 0.62 | 0.28 | 0.5 1 0.12 0.6
NSL11 | 2¢JLieA7 | 0.4 0.64 | 0.29 | 0.54 1 0. 08 0. 72
NSL12 | 448 favi | 0.64 0.7 | 0.38 | 0.53 1 0.13 0.76
NSL13 | HF-&yefv | 0.53 | 0.66 | 0.68 | 0.79 1 0.16 0.7
NSL14 | BEFIYEAE | 0.63 | 0.54 | 0.85 | 0.92 1 0.12 0. 67
NSL15 | /K A7 | 0.46 | 0.52 | 0.29 | 0.47 1 0.1 0. 68
NSL16 | ¥ FWEA7 | 0.41 0.48 | 0.29 | 0.49 1 0.14 0. 55
NSL17 | hiEBayefive | 0.52 0. 54 1 1 1 0.16 0.76

43 RAERERMETHER
B LA B AT VR AR B L (3 4-5) ARSI A i f
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B eV 3

H, =0.29M +0.29F +0.14S, +0.09S, +0.06S; +0.11S, +0.03S,

iﬁﬁP, M. F. Siv Spv Ses S9%%’Jj"j mv £\ Siv S2v Sev S E@%Tﬁ@i&%ﬁﬁxo
FENZ 17 FWRATIHSER L SR, 3K 4-6:

F46 KEA—HZETERARABKETNERE

_— - Ve A Ve A R | IS | 32 IR IR | ) | AN ERVA IR .
B MR F| BS, | B Sy | mize Sy [R5 S Hutl S,
NSLOL | ¥RZ e A9 | 0.5 | 0.66 | 0.39 [ 0.57 1 0.22 0.82 |0.55
NSLO2 | AJ &Yt [ 0.36 [ 0.64 | 0.32 | 0.54 1 0.18 0.76 [0.49
NSLO3 | ERyaJe £t | 0.52 | 0.68 | 0.56 | 0.68 1 0.16 0.75 |0.65
NSLO4 | BEW¥EJeAd | 0.54 [ 0.63 1 1 1 0.08 0.66 |0.65
NSLO5 | Fi¥efii | 0.36 ] 0.56 | 0.42 | 0.63 1 0.1 0.48 ]0.47
NSLO6 | ¥R | 0.38 | 0.5 | 0.49 | 0.84 1 0. 06 0.5 |[0.48
NSLO7 | 4vadefivi [ 0.44 | 0.5 | 0.42 | 0.59 1 0.12 | 0.35 [0.47
NSLO8 | =X yyefiiit | 0.42 | 0.63 | 0.31 [ 0.48 1 0.15 0.8 |[0.49
NSLO9 | HZXAPEAI [ 0.58 | 0.65 [ 0.19 | 0.47 1 0.2 0.84 |0.53
NSL10 |BR¥HAJE A 0.47 | 0.62 | 0.28 | 0.5 1 0.12 0.6 [0.49
NSL11 | “FJLiBPAT | 0.4 | 0.64 | 0.29 | 0.54 1 0.08 0.72 0.48
NSL12 | &y fii | 0.64 | 0.7 | 0.38 | 0.53 1 0.13 0.76 [0.59
NSL13 | $ibZiHP A% | 0.53 | 0.66 | 0.68 | 0.79 1 0.16 0.7 [0.61
NSL14 | BEFiHye4ii [ 0.63 | 0.54 | 0.85 | 0.92 1 0.12 0.67 [0.63
NSL15 | #k/KiEJefiit | 0.46 [ 0.52 | 0.29 [ 0.47 1 0.1 0.68 [0.46
NSL16 | ¥ A7aefiit [ 0.41 | 0.48 [ 0.29 | 0.49 1 0. 14 0.55 [0.43
NSL17 | n#fvedeAii | 0.52 | 0.54 1 1 1 0.16 0.76 |0.64

K FITAS R S 16 L PP A 5 R0 BBV A e A UG IS B 0 b (3R 4-T) Wl

AR 2% 17 KV A i ERrEPH 4R, & 4-8,

R4-T BHRAREREDRIRE

AR A AR A AR AT e 6 B 5 2%
FERE A 2 Sl 43 2

v | | sk e il

0.0~0.2 B AR AG 6 0.4~0.6 Fh R £ 56 0.8~1.0 e e S

0.2~0.4 RS GRS 0.6~0.8 1A G G
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F 48 KEN—EZRE 1T ZRATNABKRMETNER

{EES WM | RS | RN | B | T | s | 2 | =30

Haw 0.55 0.49 0.65 0.65 | 0.47 0.48 0. 47 0.49

£ S W g R | RE | PE W W
W 15 [y 15 [y e fak | fak | ek &1 Tl

14 HIZ | VDI | SRR | el | TRV [ 530 | KKV | 9 A9 | ik

H w 0.53 0.49 0.48 0.59 | 0.61 | 0.63 [ 0.46 | 0.43 0.64

faksE s s | R | R | R | RE | PR | R
PR fe b ek ek | ek | ek | ek | Gk | sk | ek

RA-T KW 17 KV ATEAT b AT ek, g 12 Fefqimiait T
ek, SR rEvrOrE AL 4-1.
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E5F RAASZMETH
5.1 RS IRIETM

SR PECEUT R Pe A KR VP I 23 Sy AR AR SR PRI B, 2
GEHAE RN EIT o B S 8L, Wt SRR Gk i e s B S 4,
YR TE Sy RE SE (VI TR AR o Ye AU oy BRI HR A 2 XA 45 e B, el e
2R Y& TR O REA R A7 ol Rt 7T DN N/ [ i EE S = G S
BEJe A S BIVEVEOT & — N e Bkt . MR IR R S

5.1.1 JeRifi 5 E N R

s R Ye A i 2 S E L, TELE 8 Sy i R 2= Ak 22, E 2K
KRG HEL, AR =, SN, L. AR R A, g TRE .
AX T AN 1201 BOE AR A JE B H T 75 RN 103 AR Ak 4 HETM, H
s NI N T AAAE N T T 05 7, B B, USRI 28200
DA, $ AR KAR A AT ARG M T TR S 45 5 S i e K ) =22 1, A R ki —
e R ) T AR A o AR XA AR H 1K) 3 2R 05K S 0 o3 DU 2K, A e A i
BUEVFN FRFRI,

L) ¥t Hi% (Physical Vulnerability) A TETE ™, 2@ Y AL AL
woiti. Y EEAFEAEAE . KEPULE . mES A SKRE KEE. E
vy k. BEEE. B T MG ESE . SRR T B RS A I B (AR Bk
. WUE R FAEAr 2l TR (K. HEAKRIL S 6, far v FOE A5 26 1%) o

2) 255 53 (Economic Vulnerability) 3= ZEH 25N OIS
AN~ AN NI (i 9 2 S A S S AR A = il e 98 7 JRUEL S I 2 e IRl & 77
AARF) FE A A BV OV A= Bl TARME )

3) 55 5 #i % (Enviromental Vulnerability) “EZE§E HAR T, ALFE/K. A
T TR . AR TR O I AR5 2 40 B T AR R R, MO AR PR S 1R
HANTEEZHIE . SR Ak R ul, T P PREE 5 301 vh (1) 32 R K AR,
AR AR G WUE ) LR bR . LR X ARG [ O RIAT I8 H e,
BEHh Gl AR, R HRT KIS, AR i, S R P

4) #1255y B % (Social Vulnerability) 32345 N H R H 450 (NH#E. AN
AR R NEAER . BE M EARDL) o MK, PRI 545 5
WA —Le5gm . Wnid i AR ERAL O B RN, AR 52 HAR K E R LL T A
S5 B . BEEn I, WA, PRI S 805 R ma R/ o F BN B14E
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VBB, 19924 3 [H B LRI EE 104127 ¢ 100, Z58/N . RiEE Kb 54
Pt B I o DRI AS I 50 o B R P S A 52 0 52 353 BE TR PPAR IR 1

5.1.2 JRA HIREITFHHRE

KI5 R R e A it 2y 453 PP A 70 B e A7 U 2 35 L PR AT X e A it 2
BUEVPUr PR . Herb BB e A i Sy R PPN A TG IS RN DI W P
FRIVEAE B KA s DX A Wit 2 0 8 A 2 BT DX 2 WL A A T AN S 5 7> 57
PS/IKE O =7 A1 Briv e ol i Sl P = AN R R S NS 1 DU RS E X U SN S TR
— LB TRV ATIA I VR IE, JEFELL BRI TR ——— YR A 3
PPN RETIAT AR e AT L 2 53 € VP PRI A

Xt IR A IR Sy BV I =, AT SCRIR L2 0o | LB e A1 i 2 40
JEVPA i B AL A TR A A P25 HERR et 798 50 5 P SCIR) BV e A U 2 B3 S VP A v
T B A A 1 LLJS ] BEHERRZ I RS RV [ o A2 SRva e 40 U 2y 10 B R
SR P I R A A R AR PR R L B A0 3 A F A S AR K AR R A (B2 A R R
(K1 AR, 2RI 2% J5 HARIBCSORH AR e, sl LUK 21 5y 40 AR P (1 H 1. DAL,
Rl R BUAT IO Ze vt BERLIF R L TR A R (EOE R VPO 2 35352 mT LR 32 1
BV ATIR Sy BV AT 3R T

5.1.2.1 ¥R SHBEIEH

FAYAR AT Sy 0B VAR T () 5 2 B e A
=1, +1,+1; (5-1)

b DAY G FR AR J770) s TOA@ESREE T (Io0) s 1ol A0 Bt 0 7~
(J170) s IskhEans TRE% = (J1J0) »

FRESRE PE R P RO AN S Tk @SR X ORI . S IR
A NELZET T8k 2 A GETE RO SR P43 H T #4300~ 200070 /m*H B (R
I AR LI B0 AE) o 7k AR T RS P X R K. T
A A P n] 4% 3~20 07 76/ U RS S Hu i DU B0 AH) « A9 T8 P8
A AT AN 100m” CRLAS 2 SE B0 AR AR , 38 4 300~200000/m. 25 7
VEAE MR 2R JE T K K AR B s R B R A I g 2 A Y B ST A
Ho77 Gt B SR YA A T AC W AT R, T R VT B P R SE B K
B AT TR T, TR AT WA O IR R RS I 1, b ek i 1 34 3
Wr—R k150005 70/ kmo QIR A7 U8 A& FERTIE, T 4% VKB U 75 L0 9 FH T 5,
FLARBRAE I 0] G WA S TIE 5 1] miA 24 b s b i A SR
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5.1.2.2 & SmE TN

IV T AEVI 1 28 5F S0 H b
E=(E +E,+E;)xN (5-2)
X BN AT G BULSRbR U770) 5 ECH AR U5 70/4) 5 Ex i A3 fik
AR 176/ N) 5 B NI B IEDE B8 U176/ N) 5 N A L.
ZEGF S AR VPO FE AR (K BORLA ] A GE v 472 rh EL R Il e L T R R
AR NBJFWNTIN I 8 A7 SR AT AR VR AS A B2 58 o NI )
[ A2 B8 7 LR B s FH 3 2l it AL, 9 ) S s I i SN 6 AR
FHARAEP PRI B, B a ™ i K BEARR B ARG, Tl
A I NS SV D R LR

5.1.2.3 INE S IREIEN
PAYA e AT IR Sy B BE VI R IR A B 2 B BEFR A
LFﬁ:ZAt:BiOAi ¢100 (5-3)

ALy A IEE S B FRbs A 0 LR R YEANE (U7 J0) Bk %28 - B YR L
Hr Go/m?) (1) ACh&B R IE I (km?) o 14 HHIZEAY 1 =1,2,3,4. +
Hu A S A GERE AT I 2 3 [ 35 1) s s b R Ay 3R, WER5-1.

x5-1 ZEAFMXRIHFEENMGER

- R SN T PRI Ot /)
Ja R LA F M, 2238 1 e S B,=300
Cim INTE e N N 1 M SIS B,=200
Bk th, 7K U S UNER B;=100
AFH 14 H i AN IE B,=50
S, e TKAANIE Bs=0

PR AT U Sy 45 RE VR R Y P A
Vig =1 +E+L, (5-4)
Fop = UAll+expl-1.2500gV,, -2 ¢ <
Ve AW P80 Oo0) s DRI S ESebr UJ100) s EANZET 510 % 1R
br(J170) s Ly BB D L 5/ bs (J170) » Faw AGHUG L RfE.
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5.1.2.4 & SmEIEH
A2 DA B R N 1 S LA, VA T S AR SR R N e
V2$:(1/3)(a+b+r)><D (5-6)

F.s =1-exp(0.0035V,, ) (5-7)

AP Vo A D HE RS (N /k?) s a 658 (45) BLEZ AR5 DL R /D 4E L
tefils b o Rl W1 #0E (N2 S CU R NI Hes; v A AR K&
(%0) 5 DA ANIFEIE (N/kn®) , Fow WEETHHUE LKA . A LRk il M DS THE
SR O A R R, N % R RV TR R N 280 ] g s K IR A i 4
K, BHE N DB D3 B 06, P A s BIX AN V3 RO, N 4
Z, BV ALK ERN, N T 1A REME BB, U R1 2 3 o [R5
NEUFEA G, 652 K UL 22 ARG DL AF L I Lol s, i ARER K
Ve BT ERORE S R UL ZE, N D T AT REPE R ECKR, RS
RN PN

i b (5-1) o (5-2) «eeee (5-1) A, 52 YJefa i 2 TR
AL, (D

Vﬁli :\/(Fvlf!i + sztp)/z

F,. =1/{1+exp|-1.2500gV,, —2)]|f

F =1—exp(0.0035V,,, )

Vi =1 +E+L,

V,, =(1/3)@+b+r)xD 0
=1 +1,+1,

E=(E +E,+E;,)xN

4
Ly, =Y B oA 100
i=1

5.1.3 kAR ZIEIEM

ML 205 5 SAE S SO Y, 80 B AT 08 55 51 V0 DR 797 6 1
B, WA 52, RANAR (DD, S KIT——ERE 1T S AT 10 5 BT

&
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%52 RAERSRENERETMN
Y KE LR | E L« Viw | Fyiw | Vaw | Fyvaw | Vo |G BETHFN
NSLO1 | YR WY1t | 500 | 1500 | 463.2 | 2463.2 | 0. 85 |8.44| 0.26 |0. 74| = 5%
NSLO2 | KJ ¥Wi¥efdi | 100 | 300 | 144 544 | 0.71 |8.44|0.26 |0.70| 1= S5
NSLO3 | “EJEY Y419 | 400 | 1200 |1329.6(2929.6 | 0.86 |8.44| 0.26 |0.75| =5 Hi
NSLO4 | BRIV A | 220 |354. 15| 5460 [6034. 15| 0.90 |8.44| 0.26 |0. 76| =/ 5
NSLO5 | FyaYefiifi | 40 | 25.42 | 543.6 | 609. 02 | 0. 73 |8.44] 0.26 |0.70| /=% 54
NSLO6 | &Y/ | 40 | 33.89 | 859.2(933.09 | 0.77 |8.44]0.26 |0.72| =54
NSLO7 | #iaye4i | 90 |150. 81| 561.6 | 802.41 | 0.75 |8.44|0.26 |0. 71| /=% 54
NSLO8 | = Y iyefidi | 40 | 76.25 | 236.4 | 352.65 | 0. 67 |8.44] 0.26 |0. 68| %54
NSLO9 | HIZiYefidi | 80 |137.25| 420 |637.25|0.73 |8.44]0.26 |0.70| =54
NSL10 Ry VAR A% 60 | 94.89 | 172.8 | 327.69 | 0. 66 |8.44| 0.26 |0.68| =5t
NSL11 | £ )LV /i | 28 |33.89 | 276 |337.89|0.66 |8.44|0.26 |0.68| /5
NSL12 | G4Eyie A | 40 | 67.78 | 426 |533.78|0.71 |8.44|0.26 |0.70| =54
NSL13 | &4 | 30 | 45. 75 |2395. 2(2470. 95| 0. 85 |8.44| 0.26 |0. 74| /=% 54
NSL14 | BEFVYefi | 46 | 55.92 |4275.6(4377.52| 0. 88 |8.44| 0.26 |0. 75| =5 Hi
NSL15 | ¥k /Kiyefdi | 60 | 67.78 | 180 |307.78|0.65 |8.44|0.26 |0.67| w5
NSL16 | &A1Y | 30 | 32.20 | 200.4 | 262.6 | 0.63 |8.44]0.26 |0.67| =50
NSL17 | R A%t | 30 | 32.20 | 15912 [15974. 2| 0. 94 |8.44 0.26 |0. 77| =54

5.2 RARSZBMIEITFMER

AR bR, AR 2 (2P A Ui S 40 I B

itk (5-3) Hyy
TR LTy Fbndte, v or AR BB e i fe e e Lo g, BI17450e
A VIATE Gy B R B E TR R S A, K52,
#53 PWRARSRESBIRERZREX

\‘A\‘ N
BHBARI | e 1303 KR AR T
el
[ Rgc B, | DSORR . LR A
0.0=0.2 | BARSB | i R oy | o
KIS %, | LB T4 MR b
0.2~0. 4 RE S | NASEEEAK, BB, | 3, ARGiT R
B MR T
I ZHFAL, D | U b Il . AR
o iﬁz%, AD%EEP%’ szé:tl /T%t
0.4~0.6 | HERHBL | oot om0 510
B AR
EIEFE, MR, M| Uahkh L, M. &
0.6~0.8 | EiEhR | OEERA, SRRk, | . THA S, ARG
YR SRR S Bk
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=z

E6E RARAKITG

6.1 R TR IFM

Je A MRS FAE € DXSATIN BE S H1 3-8 A 9T 11 5 1 PR AT T2 i 0
PRI DI B (K S AR SR A SR S vy LAy 5 7 M3 (458 2R T4
HEARA L BRI A R S8R S e, B A IR SR 5% S 5 11 4347 )

6.2 A TR ITM 7 IERTMER

VA TR 45 & T Ve A7 T S 16 P e A7 U 2 B3, AR B e 13 i 3= X
HA9 (UNDHA) e mRia A Bl

R, =H, *V, -

A R RTINS, H R AR IE IR, VR A
R ENIRZE AT

3 IR B DU B AN 2 1 T A5 B A A it S IS BE AN 2 1 A B AR A 5K 61,
RISV AT MBS L I EUE, & (6-1) -

R6-1 RETRBESERRREITHERE

WA | IREE | OR) W | R | B | T v | TR | B | =X
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