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Abstract

I. Aims and Scopes
The aims and scopes of this project are
(1) to investigate the stability of landslide dam,

(2) to develop appropriate approaches for the simulation and evaluation of

stability and dam-break process for landslide dam,

(3) to evaluate the possible resulted impacts of the collapsed landslide dam

to the downstream,

(4) to propose the strategy and plans for the prevention and reduction of the

hazard caused by the failure of landslide dam,

(5) to establish a general rescue plan in case that collapsed landslide dam

occur in the future, and

(6) to prepare a standard of operation for the plans of prevention and rescue

work.

II. Causes and Classification of Landslide Dam

Landslide dam can resulted from heavy rainfall, earthquake, volcano, snow,
river bank erosion, and glacier disintegration. According to statistics of the
collected cases, most landslide dams were due to heavy rainfall (46%) and
earthquake (36%). The magnitude of landslide can be judged on the basis of
its reservoir volume capacity, dam height, and dam volume. The hazard
potential was classified into three levels for the purpose of a prompt evaluation

after the occurrence of a landslide dam.
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IIL. Potential of Landslide Dam Occurrence

The evaluation approach of the potential of a landslide dam occurrence was
proposed; the evaluation concept was based on the prediction of the geometry
and mechanical characteristics of the potential landslide dam, the hydrology
characteristics, and the geometry characteristics of river as well as dam. With
the zssumption of dip-slope type landslide for the prediction of the maximum
colluvial mass and possible geometry, the evaluation of the potential site of a
landslide dam could be possible if large scale site investigation for morphology

and geology have been carried out.

IV, LLife of Landslide Dam

285 landslide dam cases were compiled in order to investigate the common
life of landslide dam. The life of a landslide dam may be predicted on the basis
of (1) the elapsed time to overflow, (2) the size of the landslide dam, and (3) the
ratio of length/height of the landslide dam. The first approach tends to be more

reliable and more conservative.

V. Management after a Landslide Dam Occurrence

The management after a landslide is classified into the early stage
(emergence management), the detailed investigation/evaluation stage, and the
lor.g-term monitoring stage. Important issues and required work for each stage

were recommended in the project.

VI. Investigation

Site investigation of a landslide dam should be carried out by different

approaches in various stages. The appropriate approaches and methods for the
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initial stage and for the detailed investigation/evaluation stage were suggested.

VII. Analysis and Evaluation

After the occurrence of a landslide dam, it is often necessary to evaluate the
stability of the landslide dam and the possible resulted impacts of the collapsed
landslide dam to the downstream. The degree of hazard and potential damage
resulted from the collapse of natural dam depend on the size, shape, and
geologic composition of the landslide dam, and the hydrologic data. A few types
of major analysis/evaluation should be considered. The first is to evaluate the
long-term stability of the landslide dam. The second is to evaluate the
downstream flooding problem due to dam-break flood wave. The third is to
evaluate the river-bed evolution of downstream channel. Sometimes, the
possibility for using the landslide-dam reservoir as water-resource can also be

examined.

Numerical Stability analyses using computer codes PCSTABL and FLAC
can be carried out to assess the stability of landslide dams. Short-term
dam-break simulations can be carried out by using various computer codes
including BREACH, FLDWAV, and SOBEK. GSTARS 2.1 model can be used
for the long-distance flood flow or long-term bed evolution simulations. It was
demonstrated that the models BREACH, FLDWAV, and SOBEK are appropriate
for fixed bed simulation, while GSTARS 2.1 model is appropriate for

mobile-bed simulation.

VIII. Monitoring System

Possible approaches for the in-situ instrumentation, warning system, and

monitoring system appropriate for landslide dam were discussed and proposed.
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IX. Engineering Measures

‘To minimize damage of landslide dam which may collapse within very
limited time, emergence engineering measures may be very important.
Possible engineering measures appropriate for landslide dam were discussed and

proposed.

X. Case Studies

Two case studies were conducted to investigate the stability of the landslide
dams and the potential resulted impacts to its downstream for the cases of the
Tsaoling landslide dam and the Jo-Feng-Ere-Shan landslide dam. Simulated
results revealed that the factors safety failure of the two landslide dam were both
acceptable.  Potential flooding regions were identified and the river-bed

evolution of downstream channels were studied.

XI. Geographic Information System

On the basis of the framework proposed in this project, the geographic
information systems (GIS) for the landslide dams of the Tsaoling landslide dam

anc. the Jo-Feng-Ere-Shan landslide dam were established.
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TP EBRARAT B -WHAETHTEHE KT A48
PR PEE BB N ERAAS LEE2RALERE
2 0RTRABIBER > LA~ $ERGESGERZ

SPOT WAV BREHELFTRE » TRELGEEZ A%
Lo RE-—PREPBEN Y YOERBYHELLTGH—& S
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a~ \(1970 5 1+ B % R A)
Ve =10"°N°

bodt ~ FH(1972; LB #HEEEM)
Ve =92.1N%%

c.5 ¥ ~ B&A(1982)
Vs =LIN*"GRLIE BE + K E)
Ve=TSAN PV #5 8 B E)
Vi =136N"" (15 R Bk )

d.tuk £=(198] ; L 13848 6 0)

V, =89.8N%

EXP LB EZARZAKXEOHRERLEANIB)U ST E
ARBINZEBILEHREBALR 5B fEHIAHE
KA BB AT (2000) F iR X R EH BB EWN R ARG N -
HREABREA -

Beoh o R EAREGE (1998) REBEA &8 ®L 2 2 1k
- '

V, =22.864x(N)*™ ¥, =18.23x(N +1)"*"

REBFQODNEZEH AR THILE THB BT Hik
RE SPTN IR EE M Z et F ¢

Vs =139.1+4.09Z +2.0415N, : N,=(10/a")"* x N,
BEY vo=#bE W /1 ik ik (m/s)
Z =4 % R B (m)
o'=H % & L& /1 (Vm’)
N =B R EEARRRIT R
Kamil Kayabali (1996) B 4% E 5 H kg ®m SPT-N6O 2 #i4

R

V,=175+3.75x N,

Nigbor 3% Imai( 1994)# 3 TH AH ki BN ARk ey Ma
V, =7.54x(N )"

H+ N67 A5 E s F e B 679 -
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[%-#4 5-1]
I 5% B R & 85 %1% 7 (Refraction Tomography)

W BRI R B R

WRBERMEGREBFNGHRELAR T AEEHTHE - BB MR
AR RENB @R RAZHCe)EEF AR HRGED A SIFBRAEL
RRBBU WHEEE R RGERRS:ER w8 52 7 kB EE—
B REERRE G RE - RELGRERNAG CABATGE) UKLk
RBzihis o —RARN  WHERSTEELLFZEMNEMHER A L2 T
M BAFEMH TR UAE AR NREAT (BBRER) Ekkgs
WRZBUHGHAERTAEMA P RIS EMNRE S U HEREAAER L
ZPRRERMGE > THEHAMLZBERUHBZYE -

Tiew (11}

0y ||

Disxet (V1)
[Ygtance {x}
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B 52 HHAREREREE
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WA ERHRS
RRAL2GERORER - SRE - ENARE S99 0Bk :

(1) BB RARMAE - 545 RHE - AN R RRERNRE  RTHEE R
BB B -

2) %&S —RHUBEEEAAKRBEE28HZ U T2 SRR o

3)  RRMR 1205 b2 Sy FRME 0 BRAREFEE N 2000 psec 0 MR E A E
b 1024 £ 5% » 16 bit A/D B b2 B4 & » KB 4.5 Hz ~ 4600 Hz » 42 4 183
BIRIRATE RS -

i KRR %

VHENZERARGER G AREHELT B AR 2B R SR
Z %% wB 53T EMBHT

(1) B—RKER TEERR 24 8%4E AR BS2MIES Sm -
(2) £RBZAMBRTEMAELGE L -

(3) ZBI%P - BEMNGHEIN /4 RERAEMELSEE—FES -
(4) R SERRPGEI 0 PREEME—HT

v vV v v_V
¥ ¥ T TFTTTE TR TS %
— —
-a ta
V:Ighs
* IR

Bl 5.3 IHERER (THE) RLASHETEE

HHEREHEE

FHEMNBEHRE ARBIR  EAFABAIHF XAz ok dy
B BMAMEEZ ESHE S ERARTHE -
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MR ZHER > BIFE AR AR R BRI B R ik
& F B &% (Phatoming) Z 5 tb B R W E R 2 M R AT ik 2 A o5 d
8 o F 8 54 5k s Bk (Reciprocal Method) dy b dh st K E 2 B E
R ARBRSRAEABKR I MITERESEN » THA A EMNZE % (Traveltime
Tomography ) d &MU R RE S22 B2 & o8B 54 A7 TR HMA
BAFHIEHHTS AL dstspiesk (Raytracing) MR T HEHhz ek dhsg o i
BLHEAR KD ERZ AR BRR IS AR R EHE > BRITH B 2R E BB
@ °

Sourer .
Reeeiver

itay path
Cal)

1 3
Rude

4 3

B 54 BHEMNERENDE SN EE
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[%:4 5-2]
AR BB

BELBEERIRBERER  FHLEAKZNES YHBRETHTA
BRI RGBT kR 2 ERF EENRILA BT (do#FLA ~ TARRP-S
Logging) &AM EAZF X R (4 Seismic Cone Method ) » #7if B 2 & Bk iE
BB EADEEMNT A AL REARAERFE  RESMILEPTRE®E A
HEHARRERRR  RRBES - ik - BAG - LERZBRERFEANG
Bk TRARABE I 2R - A BAERBEETERNT AR 6%
TARRBBRYE 2L FTHBRBMEN AR E 2 81E -

AR EUZRARROAAE A AFBRLH BT A ARZVE A B
BENZEARERAERRFERAGEZAMERE S EHEANSBS » it
HHHERERMEZREMRN - ROAERBREGE -2 EABRMI A
=9l A SMERDENH  HEHELIERIMRESIREARR SRR
ZREMAMGE ETEHHB R AR R DA SRR BRI BN
B-RGgAxDARMNTHAGARKBERRE FH T AARMEE 2SIt Bd
R Gt Z Mz Roll-along &3] X5 8R4k » THEEHEZ A GBI » BRAK
W HRREREY R -

AEEABRARSE

ZEAZHERR  ARBHEEFZELBARAZ SR THEMNBEZLE
BlsbosAE M A KIAFRRBIXAB - KAAKEZOHER - LAS  Eal4 %
BB RHA ek

(1) Fik - RAndlise - B4 RH B\ - XEE > BREREE - WE&4 - A5
oW e

QDEXES ARFERNFERBESKMAEDE  — R B RESEA A KHE
2 B8Hz U TZ%kE -

() B4R D12 o bz $oqn &R A BREEEIE M 2000 psec’ I
KEELY 1024 F 74 16bit AID A L2 M E » SERM M 4.5 Hz ~
4600 Hz » A IRBHRBAT TR LS -
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R EEEREREE

BE-RGAGRMLB 5SS T BERARGESEE (X1) - £ EMEAX)
BB LEX) RFli FBEADNBEANEN 2R RER  REANER
RARBURA » 0B & & 4 W% %5 (Near Field Effect) ; 7424k % B IEAX) & 7
IR RAREARENRERE » @5 TR L2 sERg
il sb X FE(X2)H it sb X Ao PRIGEE (BRBSEHR LS K ESHE) 24
Btk & A B $SYE (Far Field Effect) B4 22 S/N Lk »

EOAeRET c BT EREHMMBNAL ) A-EHRBTRE RN UEBE20HE
MREARHZAEET  TUARHRERZBUE - BFEE 20 A8 1L » LED
AT OHGANREE  BRUWGRMBHZEHAM AR EZELML > Ak
BEEENE—RREMBIFE—BERGR M2 .

P l 2 12 13 23 24
x NN NS T LY
X 1K
k Al *ﬁq V:E#sE
9 Xl - Kb F e
k N2 * b 2
dX - & Frie

BS55 E—RGKALEME

AOMERBEHAR
ROBEMNETHAE IR O AT HE

L RBEEFIMRM SRR Fesk > SARBRT > B FE—EAHS - 45 -
WEARIE - FAARBDETIRERZTH — B RARAEE L T g
# &5x M (mute) -

2. RN LG R BRI A B R @R 0 B3 i B4k 2 Offset 4H%E R
AUREZRE  AEATREESEL U825 SN -

3. ReAE R S8 (fk transform & p-f transform ) » AR A @k Z 8 F Mie
g Bz @E o

4 MR —SHAAEZABEEAR LR AR R ZBRRE ko T
Bl -

S. AR~ FRAFB ZEMSRETH I AR ERBLE 2 RENH B EHE
ZHEWRABD R REE FHE B2 E R o

6. ¥4H—RGRMAFINZRES QP TR BT HEREBLH G -
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(%4 5-3]
IR R 44 7 A

B R 474 (Time Domain Reflectometry - ##% TDR) £ 4 Eatik & R otz 4%
ik REAXREREEAER 2tk 2 %158 RN 148848 (Transmission
Line) ¥+ B 5.6 & TDR R B2 W8 & &4 WAk 8 € & & 4 % (Step Generator ) ~
IR % & (Sampler) #7% 8 ( Oscilloscope) » Bhii & 4 BA L TRRSEEE &
Bk MRRBRBUREBBTAZSHTHAELEDZ M NE - ASad
—ABR SRR N FEUHBG S OB NS4 588 (Sensor) A 34
BERZENEFERRRGEME TN RBS -

HR R4 E (TDR) 2 2 AREAEE4AF bRk BEN — CRMARAR
BESRAAE P TASRLANTREBARLAMEALRY - ToHMiLS
BRABEHORTREARNENEZINELAT  BLERARN SRS/ mPHE -
.ﬁ%ﬁﬁﬁxﬂﬁ’%éimﬁxéﬁ=ﬁ%@ﬁﬁﬂmﬁ%éﬁﬁﬁizmﬁm
RBRBU BB AL THAERFE2HE B ThoERRATERRAZINE -
ARRIBERNT & REARETHBAZ : E— 44 A TDR RAMBKER
TERXINANARB LY ELATHELARR AR S EAZRY 8B 5.7 7 -
Fline s LB AHBUEREELPZ TR LMk (Dowding et. al,
1588; Aimone-Martin et al., 1994) ; % = ~ ##/ A TDR Z K 4 $.3% 5 B & 21 5 £ B
MHZRBRE > fliosb T AR ZEN (ERARTAR® ) (Dowding et al., 1996 -
B, 2003) o 58 A BZ NS ENZHBEARRBEZNYE » A
AERHAREAHMINEERGEE - ARBE—FREHHZ ERHBHBHY » 4]

B 24 KE (Toppetal 1980; Lin et al., 2000 ) o
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TDR Device

r— Y —_———— L
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I =
- Coaxial Cabte L
sampler Measurement

e
Oscilloscope

B 56 TDR#&B
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Step Generator : : Probe
!
!
!
I
!
I

) 4 E AL /mﬁ W
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%R 5:::::::::%,’7
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B 57 TDREHARBEHAEVFER
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EA 7K

T4
TDR
Ao 35 B4t Rl R .
| o m 5
=R R A ; At REAH |
@ 58 KERZ TDR RA4HHE
TDR 24253 &

T4 TDR WA SH N — TRMRBEAR BT  ThrABR&aNMIHEL 24
TRIAFERATERZ RS - EH MBS TR - TR S HHH 2 MR RE
B MTRARERBHMBE - AR LBEETEFSH 2AREY
BERZEn ¥ AN G R 5 K2 %R(Corominas et al., 2000) » & 3§ L K2
e 8 R&  #1 A B85 R 44 #4552 TDR 4% 453+ (TDR Extensometer, Lin and Tang, 2003)
M TDR #h#$t FTH e B2 %a » /B 2588 - B 59 & TDR
FEH R BAERASMBRS AN AR -
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B
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R ) wli],
i , Tt | taty !
|_1 & L o f
Voltage Zo ::‘-:.'_-._f. 3‘8

B 5.9 TDR fp&Est A AS3tHA N E A M RRH LM W4 H(Lin
and Tang, 2003)

TDR KA 2 R Z & TDR & & &

THRALEBHRBRIBAETY - BULANHBLEN T ¢AERRRER A RM >
MELERRARGETRXKUEAN TN TARERR K FRBGRS AR 7T
HATERTHGARBME » ok B ERET AL ®E - TDR A T RHLETS
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%94 FEEBEHRNFEAL-BL - Cl-~DICGEHLET 0.5 hF)KE R
S | JEE | BF RS | AN | 1004 | 1004 | 200 4 | 200 4 | SOEA | SCHA | 2005 | #hiE
EME ORE [HREA SRS BRA | R&EK ] BRA | Bek | RBE | BEHE | % %
(KM) | M) e A | AE | M) | RE | M) | AART | Sk | B i

(CMS) | (M) | (CMS) (CMS) (CMS) M) | 50
000 | 51758 | 11295 | 540 | 13463 | 541.31 | 13748 | 541.52 | 11958 | 541.56 | 0.50 | $Hnk
0.01 {51758 | 11295 1 531.38 | 13463 | 532.6 | 13748 | 532.75] 11958 | 531.75 { 0.50
4.50 1343.39 | 10830 {363.23 | 13032 | 364.53 | 13322 | 364.69 | 11485 | 363.64 | 0.56
480 | 34205 10794 | 357.5 | 12997 | 358.7 | 13288 | 358.85 | 11448 | 357.87 | 0.56
5.10 | 23191 ] 10726 | 352.24 | 12938 | 353.55 | 13231 | 353.71 { 11381 | 352.65 | 0.57
5.40 [ 531.13 | 10667 | 348.14 | 12882 | 349.4 | 13176 | 349.56 | 11320 | 34853 | 0.57
5.70 | 324.62 | 10571 | 343.17 | 12791 | 344.66 | 13085 | 344.84 | 11222 | 343.63 | 0.58
600 | 318.85 | 10459 | 340.17 | 12691 | 341.69 | 12986 | 341.88 | 11112 | 340.63 | 0.59
630 {1315.84 | 10396 | 337.68 | 12638 | 339.19 | 12933 | 33937 | 11051 | 338.14 | 0.59
6.60 | 314.36 | 10363 | 334.36 | 12609 | 335.81 | 12904 | 335.99 } 11018 | 334.8 | 0.60
6.90 | 31042 | 10346 | 329.04 | 12594 | 330.34 } 12890 | 330.5 | 11001 [ 329.44 | 0.60
720 130694 | 10319 | 321.94 1 12567 | 323.19 | 12861 | 32339 | 10974 | 322.31 | 0.6}
750 | 297.89 | 10261 | 318.19 ] 12514 | 319.52 | 12806 | 319.81 1 10917 | 318.55 | 0.62
780 | 29550 | 10229 | 314.76 | 12485 | 315.82 { 12779 | 316.27 | 10886 | 314.96 | 0.62 | #HkK
810 | 20451 | 10216 | 308.97 | 12456 | 310.22 | 12764 | 310.68 | 10860 | 309.22 | 0.62 | %45
8.40 | 283.51 1 10190 | 307.32 [ 12359 | 309.2 | 12735 | 309.44 | 10764 | 307.89 | 0.62
870 | 281.08 | 10063 | 303.46 | 12301 { 305.11 | 12608 | 305.32 | 10701 | 303.95 | 0.65
9.00 | 277.67 | 10049 | 298.48 | 12290 | 300.02 | 12597 | 300.21 | 10688 | 298.95 | 0.65
930 27274 | 10035 {292.67 | 12278 | 294.14 | 12585 | 294.33 | 10675 | 293.11 | 0.65
9.60 [268.12 | 10017 | 287.06 | 12261 | 288.48 | 12568 | 288.67 | 10657 | 287.48 | 0.66
990 |264.94 | 9976 | 282.551 12224 | 283.95 { 12530 | 284.13 | 10616 | 282.96 | 0.66
1020 | 261.48 | 9932 | 279.22 | 12185 | 280.63 | 12492 | 280.8 | 10574 | 279.63 | 0.67
1050 | 25750 | 9895 | 276.04 | 12158 | 277.42 | 12464 | 277.59 | 10539 | 276.45 [ 0.67
1080 | 256.41 | 9863 | 273.5 | 12132 ] 274.79 | 12439 | 274.95 | 10508 | 273.89 | 0.68
11.10 1 253.95 | 9839 | 269.84 | 12112 | 271.02 | 12419 | 271.17 | 10485 | 270.19 | 0.69
1140 | 251.13 | 9822 | 265.31 | 12096 | 266.34 | 12402 | 266.47 | 10467 | 265.62 | 0.69
11.7¢ 124990 | 9791 | 260.76 | 12068 | 261.79 | 12374 | 261.92 | 10437 | 261.07 | 0.70 f“‘;:
12.00 | 245.36 | 9732 | 257.43 | 12010 | 258.49 | 12317 | 258.62 | 10378 | 257.75 [ 0.71
12.30 [ 24424 | 9699 | 253.87 | 11974 | 254.85 | 12281 | 254.97 | 10341 | 254.16 | 0.72
12.60 1 23821 | 9612 |249.85 | 11914 | 250.96 | 12223 | 251.1 | 10258 | 2502 | 0.72
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il s (M) [ (CMS) (CMS) AR ™ | E B
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12.90 | 235.12 | 9491 | 247.73 | 11811 | 249.01 | 12116 | 249.17 | 10137 | 248.12 | 0.74
13.20 | 232.77 | 9422 | 24524 | 11739 | 246.55 { 12043 | 246.71 | 10069 | 24562 | 0.75
13.40 j 23190 { 9350 | 243.89 | 11661 | 244.99 | 11970 | 245.12 | 10021 | 244.95 | 0.76
13.80 | 229.77 | 9320 | 241.37 | 11617 | 2425 | 11924 | 242.65 | 9965 | 241.69 | 0.76
1410 | 228.70 | 9298 | 237.81 | 11577 | 238.95 | 11886 | 239.09 | 9933 | 238.14 { 0.77
14.40 | 224.55 | 9130 | 235.87 { 11501 { 237.04 | 11818 | 237.16 | 9788 { 236.24 | 0.78 ”1;
1470 | 22206 | 9005 | 233.1 | 11434 | 233.97 | 11754 | 234.06 | 9685 | 2334 | 080 | &
1500 | 220.65 | 8919 | 228.86 | 11326 | 229.89 | 11639 | 230.01 | 9593 | 229.17 | 0.81 ﬁg
15.30 | 215.81 | 8862 226 | 11231 | 227.03 | 11543 | 227.16 | 9530 | 226.31 | 0.83 ﬁf
1560 | 21430 | 8846 | 22246 | 11209 | 22331 | 11521 | 22342 | 9509 | 222.7 | 0.84
1590 | 212.61 | 8835 | 21833 | 11191 { 219.05 | 11503 ! 219.16 | 9495 | 218.5 | 085
16.20 | 208.04 | 8816 | 214.63 | 11175 | 215.19 | 11486 | 21526 | 9474 | 214.79 | 0.86
16.50 | 204.52 | 8734 | 212.22 | 11086 | 212.83 | 11400 | 212.9 | 9413 | 21241 | 0.83
16.80 | 201.97 | 8668 | 209.51 | 11024 | 210.09 | 11344 | 210.15 | 9362 | 209.69 | 0.89
17.10 | 198.54 | 8516 | 207.18 | 10811 | 207.58 | 11121 | 207.63 | 9242 | 207.32 | 0.91
1740 | 198.13 | 8318 | 205.04 | 10558 | 205.48 | 10854 { 205.53 | 9083 | 205.19 | 0.96
1770 | 194.48 | 8276 | 202.65 | 10506 | 203.18 | 10799 | 203.24 | 9047 | 202.84 | 0.98
18.00 | 191.88 | 8178 | 200.71 | 10390 | 201.44 | 10679 | 201.53 | 8965 | 200.98 | 1.00
18.30 | 191.68 | 8122 | 198.67 | 10336 | 199.38 | 10624 | 199.47 | 8920 | 19895 | 1.02 | #&r9
18.60 1 189.12 | 8095 | 196.34 | 10313 | 196.97 | 10601 | 197.05 | 8898 { 196.58 | 1.03 | A#
18.90 | 186.00 | 8064 | 193.43 | 10285 | 194.05 | 10574 | 194.12 | 8871 | 193.67 | 1.04
19.20 | 183.09 | 8054 | 19045 | 10275 | 190.99 | 10564 | 191.06 | 8862 | 190.65 | 1.05
19.50 | 181.91 | 8025 | 187.91 | 10246 | 188.48 | 10535 | 188.55 | 8838 | 188.13 | 1.07
19.80 | 179.50 | 7910 | 186.13 | 10132 | 186.8 | 10425 | 186.88 | 8744 186.4 1.09
20.10 1 176.10 | 7861 | 183.65 [ 10093 | 184.24 | 10389 | 184.31 | 8707 | 183.89 | 1.11
2040 | 174.81 | 7846 | 180.24 | 10078 | 180.69 | 10373 | 180.75 | 8694 | 180.42 | 1.12
20.70 | 171.50 | 7799 | 177.58 | 10027 | 178.09 | 10321 | 178.15 | 8654 | 177.79 | 1.14
21.00 | 168.82 [ 7765 | 174.53 | 9989 | 175.09 | 10283 | 175.16 | 8625 | 174.76 | 1.16
2130 | 16521 | 7737 | 171.27 | 9947 | 171.97 | 10240 | 172.05 | 8595 | 171.57 | 1.17
21.60 | 162.25 | 7651 | 169.38 | 9840 | 170.17 | 10130 | 17026 | 8513 | 169.71 | 1.20

135




& 94 (R DFBUREHH K AL~ Bl - C1 ~ DIGHHEIER 0.5 1 65) k2 5 £
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21.90 | 16132 | 7609 | 166.99 | 9802 | 167.63 | 10091 | 167.71 | 8479 | 167.25 | 1.21
2220 | 158.86 | 7563 | 16531 | 9757 | 166 | 10047 | 166.08 | 8435 | 165.6 | 1.23
22.50 | 156.70 | 7496 | 163.28 | 9687 | 164.02 | 9975 | 164.11 | 8374 | 163.6 | 1.25
22.30 | 153.88 | 7465 | 160.81 | 9654 | 161.42 | 9942 | 161.49 | 8346 | 161.07 | 1.27
23.10 | 15340 | 7440 | 158.14 | 9624 | 158.84 | 9912 | 158.92 | 8317 | 158.44 | 1.8
23.40 | 14970 | 7378 | 156.19 | 9558 | 156.82 | 9846 | 156.89 | 8263 | 156.46 | 1.30
23.70 | 147.79 | 7285 | 155.01 | 9472 | 155.63 | 9760 | 155.7 | 8182 | 15528 | 132
2400 | 145.60 | 7203 | 153.42 | 9387 | 154.13 | 9673 | 154.21 | 8107 | 153.73 | 1.34 | ;e é A
24.30 | 14434 | 7163 | 151.03 | 9337 | 151.74 { 9620 | 151.83 | 8067 | 15133 | 136 | 4%
24.60 | 14170 | 7142 | 14817 | 9302 | 148.96 | 9583 | 149.06 | 8040 | 148.51 | 1.38
24.90 | 138.38 | 7131 | 144.86 | 9293 | 145.55 | 9574 | 145.63 | 8029 | 145.18 | 1.39
2520 | 136.69 | 7126 | 141.61 | 9288 | 142.12 | 9568 | 142.18 | 8024 | 141.83 | 1.40
25.50 | 13381 | 7108 | 139.04 | 9263 | 139.69 | 9544 | 139.76 | 8005 | 139.32 | 1.41
25.80 | 13060 [ 7012 | 137.82 | 9182 | 138.57 | 9465 | 138.66 | 7920 | 138.16 | 1.43
26.10 | 12856 | 6949 | 136.01 | 9129 | 136.78 | 9412 | 136.87 | 7864 | 136.36 | 145
2640 | 127.60 | 6894 | 134.69 | 9076 | 135.44 | 9360 | 13553 | 7814 | 135.03 | 1.47
2670 12679 | 6866 | 132.69 | 9040 | 133.39 | 9326 | 13348 | 7784 | 132.99 | 1.48
27.00 | 12585 | 6832 | 130.98 | 9005 | 131.64 | 9292 | 131.72 | 7755 | 13127 | 1.50
27.30 | 123.52 | 6808 | 128.96 | 8984 | 129.47 | 9272 | 129.54 | 7737 | 129.19 | 1.52
27.60 | 12071 | 6767 | 127.01 | 8950 | 127.7 | 9234 | 127.78 | 7696 | 127.32 | 1.53
27.90 ) 11858 | 6735 | 125.21 | 8920 | 125.77 | 9207 | 125.83 | 7669 | 12547 | 1.54
2820 { 11835 | 6709 | 123.52 | 8900 | 124.02 | 9187 | 124.08 | 7645 | 123.75 | 1.56 | A& A
28.50 | 116.83 | 6687 | 121.57 | 8876 | 122.06 | 9160 | 122.12 ] 7623 | 12179 | 1.57 | #
2880 | 11357 | 6664 | 1192 | 8851 | 119.66 | 9135 [-119.72 | 7599 | 1194 | 1.59
29.10 | 111.61 | 6646 | 116.88 | 8832 | 117.33 | 9116 | 117.39 | 7580 | 117.08 | 1.61
2940 | 11001 | 6621 | 114.54 | 8810 | 115.01 | 9094 | 115.07 | 7558 | 114.75 | 1.62
29.70 10871 | 6607 | 111.91 | 8798 | 112.31 | 9082 | 112.36 | 7543 | 112.09 | 1.64
3000 | 102.80 | 6596 | 107.99 | 8788 | 108.48 | 9072 { 108.53 | 7533 | 10821 | 1.65 | BAKE
30.30 | 101.02 | 6586 | 101.6 | 8780 | 105.24 | 9064 | 1062 | 7521 | 1045 | 1.66 | B
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18300 191.7 190.48 121 189.88 1.8152r X 45
18600 189.1 186.94 2.19 183.73 5.40
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20700 171.5 170.05 1.46 168.44 3.07
21000 168.8 167.83 1.00 169.86 -1.03
21300 165.2 163.01 2.20 161.45 3.76
21600 162.3 162.16 0.10 162.28 -0.02
21900 161.3 159.65 1.68 158.68 2.65
22200 158.9 156.98 1.89 157.84 1.03
22500 156.7 154.70 2.00 155.64 1.06
22800 153.9 152.97 0.91 153.67 0.21
23100 153.4 150.79 2.62 147.56 5.85
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23700 147.8 145.85 1.95 146.34 1.46
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24300 1443 143.13 1.22 143.00 1.35
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24900 138.4 136.52 1.87 136.80 1.59
25200 136.7 135.36 1.34 134.20 2.50
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25800 130.6 129.48 1.13 127.77 2.84
26100 128.6 128.81 -0.25 131.07 -2.51
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26700 126.8 125.92 0.88 126.99 -0.19
27000 125.9 124.87 0.99 123.60 2.25
27300 123.5 122.29 1.23 122.68 0.85
27600 120.7 120.75]  -0.03 122.59 -1.87
27900 118.6 118.36 0.22 118.36 0.22
28200 118.4 118.55) -0.20 119.15 -0.79
28500 116.8 115.50 1.34 113.53 331k E x4
28800 113.6 112.52 1.06 111.10 2.43
29100 111.6 111.84] -0.23 112.21 -0.59
29400 110.1 110.53]  -0.42 110.92 -0.82
29700 108.7 108.20 0.52 106.06 2.65
30000 102.8 99.94 2.87 100.76 2.04
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