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Thawatchai Punsook 2010: Earth-fill Dam Inspection by Risk Index Method. Master of
Engineering (Civil Engineering), Major Field: Civil Engineering, Department of Civil

Engineering. Thesis Advisor: Assistant Professor Suttisuk Soralump, Ph.D. 351 pages.

This research concentrated on a visual inspection of the earth-fill dam by introducing risk index
method. The fault tree diagram was used to determine the causes of failure and assigned the appropriate
weighting to each visual condition. 3 earthfill dams were used for testing the method: the saddle dam of Khun
Dan Prakarnchon dam irrigation project, Kaeng Krachan dam irrigation project and Pranburi dam irrigation

project.

The results show that the using of the fault tree analysis resulted in better improvement of the
index. This is proved by condition testing to severe cases. The improved risk index model then reduce the
visual inspection condition to became 9 conditions for piping, 12 conditions for sliding and 17 conditions for
overtopping. Regarding the fault tree analysis, those inspected conditions are considered as a part of the
causes of failure, some part can not be inspected since there is no visual condition to perform. For
implementation, the levels of danger and high risk were calculated for each failure condition. The results
found that the danger level and high risk level of piping has a value of 1.604 and 1.894 respectively. The
danger level and high risk level of sliding are equal to 1.903 and 2.128 respectively. The danger level and
high risk level of overtopping are equal to 1.924 and 2.367 respectively. As for the evaluation of 3 dams, It’s
found that the highest risk index of the saddle dam, Kaeng Krachan dam and Pranburi dam are 1.46 (sliding),

2.36 (sliding), 2.46 (sliding), respectively.
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__— hydraulic fill core

rock facing —__ (silt, clay, sand)

hydraulic fill
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hydraulic fill
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HYDRAULIC FILL - SCALE B

MNOTES:
1. Crest detailing and downstream slope protection not shown.
2. Scales relate to overall size, details are not drawn to scale.
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State of Oregon, Water Resources Department (2007) 115]} HeUU0ININITAVD YD Y
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% =

Fail “MINIAVDUYDU AD FUAANMUHIIULUYDIANNAINIBIINaNHAL Tagriunnula,
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National Dam Inspection Program) 218+1d4910 lainamsniavesransweuaaneny laiaas
' A B ¥ = A a a A Ay v o =)
71910 4,906 1Y B9 Idasr9ao D uABUTUIAN A6, 1980 HiWoun ludasansedna 32%

A A
139 1,563 10U

luszduunand  "amgnssuanimadoulvngsznineiszima”  (International

I Y Aa va A v 9
Commission of Large Dams, ICOLD) lasisaiumsntialudoulvalu an. 1973 TAaw
Y 1 v )
Tuaouyeamsawiulasamseudanaadlumsian 1 Tagd1519910 466 W nIdiNaIA
Tuweulszianaiee Faiiverdunadn luouauazisiiumsnianinniideulszian

i1 Y
BULAEIINNINANHAVDITUABUNTA1TIVAZ DD NI

4 [ 9
m3ed 1 aurguiamsntavesvoulngnniuaoumsduiumsnoas 1 Tag ICOLD

g’l d‘ I o d’ a 1;
Junouiilu UNHATY
593
AR A B G E R M
MSF1579 9 5 6 49 2 1 72
Taqnodsg 1 - 2 8 ] - 1
ATINA MUY - 1 4 17 3 L 25
MDD 4 6 13 48 3 2 76
MINoaI1 1 1 2 32 5 ) 41
M3 ldau - - - 5 1 - 6
MIAILAN 1 1 \ 3 - - 5
579 16 14 27 162 14 3 236

NI A = Arch, B = Buttress, G = Gravity, E = Earthfill, R = Rockfill, M = Miscellaneous
130: Thomas (1976)

Baccher ef al. (1980) 18111mM5 815290051013 NI AUDUADUAIAT 1IN 2



22

3199 2 WaﬂTiﬁ1§3ﬂ5ﬁ51ﬂ153ﬁaﬂ16\1@@u

Area Reference Failures Total Dam Period Rate
Years (years) (dam years)'l
United State ~ Gruner (1976) 33 1764 40 5x10°
Babb and Mermel (1968) 12 3100 14 3x10°
USCOLD (1975) 74 4914 23 7x10"
World Mark and Stuart-Alexander 125 7500 40 4x10"
(1977)
Middlebrooks (1953) 9 7833 6 2x 10"
Japan Takase (1967) 1046 2x 10° 15 4x10°
Spain Gruner (1967) 150 1620 145 6x10"

1301: Baecher et al. (1980)
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ida

¥HA AN qUNY U yam
d‘ \ YV a wa d‘
[STIN%] NGEGERN] NIINUY VDI AUN AN
< Aa =S
a3 M3 v IN L5t uld]
nua
(11A9) n.f1.) (A.f.)
Dale Dyke
England E 29 1858 1864 250(1) £0.5m
(Bradfield)
Iruhaike Japan E 28 1863 1868 oT >1000(2)
Mill River MA, USA E 13 1865 1874 SF 143 >$1m
El Habrat Algeria R 36 1881 oT 209
Valparaiso Chile E 17 1888 SF >100
South Fork,
PA, USA E 22 1853 1889 oT 2,209
Johnstown
Walnut
AZ, USA R 34 1888 1890 oT 150
Grove
Bouzey France 15 1881 1895 SF 150(1)
Austin PA, USA 15 1909 1911 SF 80
Lower Otay  CA, USA R 40 1897 1916 oT 30
Czecho-
Bila Desna E 17 1915 1916 SF 65
slovakia
Tigra India G 24 1917 1917 oT >1,000(2)
Gleno Ttaly M, G 44 1923 1923 SF 600
Eigiau/Coed
Wales G/E 11 1908/19 1925 PI/OT 16
ty §
St.Francis CA, USA A 62 1926 1928 SF 450
Alla Sella
Italy G 12 1923 1935 oT > 100
Zerbino
Vega de
Terra Spain B 34 1957 1959 SF 145

(Ribadelago)
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M3190 3 (90)

A A A aya A a o '
POUUDU ﬂiz!"ﬂﬂ PHA AN ‘]JT] ‘l.l"ﬂ!ﬂﬂ e 1UIU dam
d‘ \ v a wa d‘
UDU NOAI NN NIINUY VDI AUN [REREY]
< a Aa =S
1939 111 ] Ia8YIN laeving
niia
un9) n.f1.) (A.f.)
Malpasset
France A 61 1954 1959 F 421
(Fréjus)
Oros Brazil E 54 const 1960 oT ¢.1,000
Babii Yar Ukraine E 1961 oT 145
Panshet/
const/18 SF, >
Khadakwasl  India E/R 54/42 1961
79 OT/OT  1,000(2)
a
Vaiont Ttaly A 261 1960 1963 oT 2,600
Zgorigrad
Bulgaria Ta 12 OT > 96
(Vratza)
Nanaksagar  India E 16 1962 1967 SF/OT c.100
Sempor Indonesia R 54 const 1967 SF/OT c.200
Frias Argentina R 15 1940 1970 OT >42
Buffalo $30-
WV, USA Ta 32 const 1972 OT 125
Creek 50m(15)
Canyon
SD, USA E 6 1938 1972 OoT 237* $60m
Lake
Baniqao, late <230,000
China E 1975 OoT
Shimantan, 1950s 4)
Teton ID, USA E 90 1976 1976 SF 11-14 $0.4-1bn
$20-
Laurel Run PA, USA 1977 39(3)
45m(2)
Kelly Barnes
(Toccoa GA, USA E 13 1899 1977 SF 39(3)
Falls)

Machhu II India E 26 1972 1979 OoT >2000 $15m
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M3190 3 (90)

A A A A A a o v
BOUUDU ‘]Jizﬁ'lﬂ BHUA ﬂ'ﬂllq\i ‘]JT] ‘IJ‘YI!ﬂﬂ ﬁ]!"ﬁ(’} VTUIU Eﬁﬂ]
1oy ey MR ves aun aNU
< A Aa =S
a3 M3 v IN L5t uld]
nua
ua9) A.f1.) (.91
Gopinatham  India 1980 1981 OoT 47(5)
Taus Sapin R 77 1980 1982 OT >20(6)
Stava Italy Ta 1960s 1985 269(7)
Kantalai Sri Lanka R 15 1952 1986 PI 82(8)
Tadjikis-
Sargazon 23 1980 1987 >19(9)
tan
Belci Romania E 18 1962 1991 oT c.48(10)
Gouhou China R 71 1987 1993 PI 342(11) $18m
19-37
Tirlyan Russia E 10 <1987 1994 OT Rs40bn
(12)
Virginia
S.Africa Ta 47 1994 39(13) $15m
No.15
Lake
Blackshear,
GA, USA E <15 1994 oT 15(14)
Flint River
Dam
UL

] 1 1 1 Y
¥UAWEY: E = WaUANDY; R = OUNRUOY; G = UM
A = 4 A g’ o A ) 4
M= LﬂlfJUﬂ@uﬂﬁﬁﬁa1ﬂjﬂ\1; B=lvoumau; A= !ﬂlﬂuﬂ@uﬂiﬁiﬂ\?;
tﬂl A a
Ta = 1UDUIUDINVIU
Aa oA 9 9 [} d‘ (% 9 a A
ﬁ'nﬁ’ﬁ]ﬂ?iWﬂ@? ;0T = ms”lwaaummaumau; PI= mﬁﬂmmwmﬂu; SF = Iﬂi\‘]ﬁﬁ'NW‘U ;
(% s A =
F= ﬁﬂlﬂlﬂ!%‘ﬁiﬂ!ﬁi@ﬁ"l“i']ﬂi]ﬂﬂ]uﬂW
* unable to distinguish dam break fatalities with those caused by “natural’ flood.
1 EI Habra first failed in 1872 without loss of life. It was then rebuilt, failed again in 1881, rebuilt

again, then failed again in 1927 (without fatalities) and was then abandoned.
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§ The flood from the collapse of the first dam breached the second dam downstreams.
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Mode of failure No of cases % failures Average frequency of
(where known) Failure (x 10_3)
All Failures in All Failures in All Failures in
failures  operation  failures  operation failures operation
Overtopping and
appurtenant
Overtopping 46 40 359 34.2 4.1 3.6
Spillway-gate 16 15 12.5 12.8 1.4 1.3
Subtotal 62 55 48.4 47.0 5.5 4.9
Piping
Through embankment 39 38 30.5 325 3.5 34
Through foundation 19 18 14.8 15.4 1.7 1.6
From embankment into
foundation 2 2 1.6 1.7 0.18 0.18
Subtotal 59 57 46.1 48.7 53 5.1
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M519N 7 (70)

Mode of failure No of cases % failures Average frequency of
(where known) Failure (x 107)
All Failures in All Failures in All Failures in

failures  operation  failures  operation failures operation
Slides
Downstream 6 4 4.7 3.4 0.54 0.36
Upstream 1 1 0.8 0.9 0.09 0.09
Subtotal 7 5 5.5 43 0.63 0.45
Earthquake-liquefaction 2 2 1.6 1.7 0.18 0.18
Unknown mode 8 7
Total no. of failures 136 124 12.2(1.2%)  11.1 (1.1%)

Total no. of failures where
mode of failure known 128 117

No. of embankment dams 11192 11192

Note: Subtotals and totals do not necessarily sum to 100%, as some failures were classified as multiple modes

of failure.

30: Foster ef al. (2000)
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M319N 8 adaAMINTAvITBUALDLVIATHE) (Zone Dams) D41 1986

Dam zoning type % of No. of % of Mode of failure
population  failures failure Piping Slope instability Earthquake Overtopping  Spillway- Unknown
cases cases Through Through  From embankment Downstream Upstream gate failure
embankment foundation into foundation slide slide
Homogeneous earthfill 9.5 23(17) 28 (32) 14 2 0 1 0 1 6 0 0
Earthfill with filter 15 4(2) 5(4) 2 0 0 0 0 0 2 0 0
Earthfill with rock toe 6.1 9(9) 11(17) 5 3 1 0 0 0 0 0 0
Zoned earthfill 359 7(5) 9(9) 4 1 0 0 0 0 2 0 0
Zoned earthfill and 9.3 43) 5(6) 1 0 1 1 0 0 1 0 0
rockfill
Central core earthfill 8.4 4(1) 52) 0 0 0 1 0 0 3 0 0
and rockfill
Concrete face earthfill 4.1 4(4) 5(8) 2 3 0 0 0 0 0 0 0
Concrete face rockfill 2.8 1(0) 1(0) 0 0 0 0 0 0 1 0 0
Puddle core earthfill 4.7 5(4) 6(8) 4 0 0 0 0 0 0 1 0
Earthfill with concrete 2.4 11 (3) 13 (6) 0 2 0 0 1 0 4 3 1
corewall
Rockfill with concrete 0.9 0(0) 0(0) 0 0 0 0 0 0 0 0 0
corewall
Hydraulic fill 0.9 5(3) 6(6) 0 1 0 2 0 0 0 2 0
Other - 5(3) 6(6) 1 2 0 0 0 0 1 1 0
Unknown - 54 (13) 6 5 0 1 0 1 26 9 7
Total 100 136 (66) 100 (100) 39 19 2 6 1 2 46 16 8

Note: The values in parentheses refer to statistics for structural modes of failure, comprising piping, slope instability. and earthquake modes of failure. The number of failure cases for the modes of failure do not

necessarily sum to the total number of failure cases because some dams were classified as multiple modes of failure.

301 Foster et al. (2000)
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Framework [ Framework II

Site Specific Prioritization

A

Risk = Hazard x Response x Consequences

Event Magnitude & Structure/ Foundation
Loss of life & Property
Frequency Performance
Risk Framework I11
P Risk Acceptability Policy > dif |
Modification Alternatives
Management

= A = A
M 27 MIdseiuanudssuo sy

#131: USACE (2001)
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Condition

Zone Index Condition Description Recommended Action

1 85to0 100 Excellent: No noticeable defects. Some Immediate action is not
aging or wear may be visible. required.

70 to 84 Good: Only minor deterioration or defects
are evident.

2 55to 69 Fair: Some deterioration or defects are Economic analysis of repair
evident, but function is not significantly altermative is recommended to
affected. determine appropriate action.

40 to 54 Marginal: Moderate deterioration.
Function is still adequate.

3 25to 39 Poor: Serious deterioration in at least Detailed evaluation is required
some portions of the structure. Functionis  to determine the need for
inadequate. repair, rehabilitation, or

reconstruction. Safety
evaluation is recommended.
10 to 24 Very Poor: Extensive deteriaoration.
Barely functional.
0to9 Failed: No longer functions. General

failure or complete failure of a major

structural component.

131: USACE (1996)

SEED (Safety Evaluation of Existing Dams) (USBR, 1995)
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Engineer organizes records and begins preparations Data and records serviced from E&R Center

A

of Data Book files, archives, special evaluative studies

Assignment of SEED Examination Team members

!

SEED team reviews records and prepares itinerary for

onsite examination concurrently with O&M review

Team conducts onsite examination and identifies

separately O&M and SEED related items

!

SEED team completes review of records and updates

v

SEED team prepares an Examination Report with

Data Book

recommendations and then disbands

v

SEED Program Manager coordinates scheduling of

l

SEED analyses performed

v

SEED Report prepared by Division of Dam Safety

SEED Program work

Is a modification decision Data collected and modification decision analysis

analysis required? prioritized, scheduled, and accomplished

Is a SOD modification ACER transmits recommendations for modifications

required? to Commissioner

) . o ) Commissioner authorizes Regional Director to
Intermediate onsite examination — 3 year interval
accomplish required modifications

v

Formal onsite examination — 6 year (repeat process)

MNA 31 UAUMTRIINUUD9IT SEED

131: USBR (1995)



CHECKLIST FOR
EXAMINATION OF AN EMBANK-

MENT DAM

DAM

UPSTREAM FACE

Slope protection

Erosion-beaching

Vegetative growth

Settlement

Debris

Burrows or burrowing animals

Unusual conditions

DOWNSTREAM FACE

Signs of movement

Seepage or wet areas

Vegetative growth

Channelization

Condition of slope protection

Burrows or burrowing animals

Unusual conditions

ABUTMENTS

Seepage

Cracks, joints, and bedding planes

Channelization

Slides

Vegetation

Signs of movement

CREST

Surface cracking

Durability

Settlement

Lateral movement (alinement)

Camber

MNA 32 @981 uUVTUNAMIATINTMWABUAL A8 SEED

1311: USBR (1995)
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131: USACE (1999)
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d‘ ] I~ Aa vAa 1 Y 1
M1 18 ANz uveaMInia lugluuuae mndlamaueigg

Attributes

Failure Modes
Surface Piping Mass Overtop -
Erosion Movement ping

ABCDABCDABCDABTZ CD

Spillway capacity is less than that required for the

design flood

Erodable (pipable) embankment material without a

defense mechanism

Outlet pipe or gate materials that corrode or degrade

easily

Erodable/degradeable material in spillway channel or

under sill and training walls

Probabilities to be determined

Riprap/upstream surface protection improperly sized for

reservoir fetch and storm conditions

from expert elicitation

Downstream slope protection material inadequate

against surface runoff

Gate for outlet works at downstream toe (conduit under

full head of water)

Erodable (pipable) foundation material without a

defense mechanism

Factor of safety against slide in embankment does not

meet design criteria

Poorly compacted material in embankment, around

instrument risers, or around conduits

Poorly treated foundation with expansive clay shale,

limestone, gypsum, highly fractured rock, etc.

Coarse and properly filtered toe drain

Dense and relatively incompressible foundation material

#31: Anderson e al. (2001)
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M5190 19 AegumMIA AU R FF IS vesEmwmMsmen A BN
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TGEEENAR

M3 19 Fre8emsA nAANNE R YT IFuRNF YesanINIMEn W

Conditional Conditional probabilities for physical

probabilities for conditions

failure modes

Relative
importance of
observable
physical
conditional to

dam

Relative
importance of
observable
physical
conditions to
inventory

1., = 1,000

da)

Overtopping (60%) Loss of or inadequacy in spillway
Overtopping (60%) capacity 30%
Overtopping (60%) Loss of crest elevation 10%

30% X 60% = 18%
10% X 60% = 6%

60% X 60% =36%

0.18 X 1000 =180
0.06 X 1000 = 60

0.36 X 1000 =360

External Erosion (0%) Loss of function of outlet works 60%
Piping (30%) -*

Piping (30%) Piping in embankment 70%
Mass movement (10%) Piping in foundation 30%
Mass movement (10%) Slide in embankment 50%

Slide in embankment and foundation

50%

k
70% X 30% =21%
30% X 30% =9%
50% X 10% = 5%

50% X 10% = 5%

-k

0.21 X 1000 =210
0.09 X 1000 =90
0.05 X 1000 =50

0.05 X 1000 =50

* No further calculations are necessary because the initial conditional probability was assessed to be less than

10%

31: Anderson ez al. (2001)
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szauananilulfla anmheziludemsgaydeaadysmm
Tl 1304 (Virtually impossible) 0.01 (0.001)
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w19 (Virtually certain) 0.90 (0.999)

nn: Hoeg (1996)
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RI, = W ¥R, + W,*R, + W, *R, +... + W *R_ (15)
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o o v 1 s
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Y 1 3‘ @ { ) @ a wa Y 9 o y
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o9 Fowmeh adeunay
Aoty
Fuidernas MIYUAIVDITY ROO1 3 1 1 3 0.037
Tnania e
PIMNMITLUIY  ANINUBIVIU RO02 3 3 1 9 0.111
vhdu 59110
szanimmang RO03 3 3 1 9 0.111
FZUVAIUANLIY
Usea@nsnmues RO04 2 1 1 2 0.025
syuydaids i
1509
ANMNHIIAIUNSA  ROOS 3 3 2 18 0222
Y990 IM3521011
du (Wing Wall)
A lisfunsves RO06 3 3 1 9 0.111
aMAMaiens
szneiidy
AMWASLUNT RO07 2 3 1 6 0.074
anMNUAUAIY RO08 2 1 1 2 0.025
omsdnh  szAniamlums  RO09 2 3 1 6 0.074
Aandivenoeds
i
ANINAZLNT RO10 2 3 1 6 0.074
anmuAuaIY RO11 2 1 1 2 0.025
szansnmuey ROI2 3 3 1 9 0.111
ITUVAIVANLIY

WM ONBI80 Y9I s Inadudududou; R = Risk, O = Overtopping
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aanilszneu aMNNNRIMS e AN ANNEND  NUIU WA m
1oy M50 amw  guuseves  Swwes  jiluwy  gar i
ANN wanszny  msudly MSna
= r iy .
Wee  @evnen deuuww
a
NATY
dudeunay  Wquyu (Sinkhole)  RPOI 3 3 2 18 0.083
Trana
du'lal, Sasies RP02 2 1 1 2 0.009
FRUUANAINYIN RP03 3 3 2 18 0.083
msyasedoianon  RP04 1 1 2 2 0.009
A
Wou
3, Insq, 1o, M RP05 1 1 1 1 0.005
MAleUAI  1QUYL (Sinkhole) RPO6 3 3 1 9 0.042
o
ATRIE!
3. IW39, ie u3et  RPO7 3 3 1 9 0.042
msyasedneidqon  RPOS 3 1 2 6 0028
A
Wou
MIHTAIBVOINU RP09 2 2 1 4 0.019
o 4
funau
minazlasnay  RP10 3 2 2 12 0.0
50851INAIAOUNTA  RP11 3 3 1 9 0.042
9
AN
du'lal, S RP12 3 1 1 3 0.014
¥UAVDINU RP13 1 3 1 3 0.014
aaweusy 1 lva, widuihla Rei4 3 3 2 18 0.083
y 3 J £ 4
M i Taay, Wui
Alen
1qug (Sinkhole) RP15 3 3 1 9 0.042
3, Insg, vie, RP16 3 1 1 30014
FRUUANAINUYIN RP17 3 3 2 18 0.083

HNenve onYIPe YoIMINALKIzA181Y; R = Risk, P = Piping
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MAPUMY  MIYAIedeIaaon  RPIS 2 1 2 4 0.019
9 : 1 A
MoU1 (919) 1Y
au'lal, S RP19 3 1 1 3 0.014
MIHTAIBVOINY RP20 1 2 1 2 0.009
L dy v H 2 Ao
wunewme e, iundlen, RP21 3 3 2 18 0.083
4 =
1 M3 lady
wundeniuuo RP22 3 3 2 18 0.083
nsENg
01A5ILLNY  TOUSIUTIUN RP23 3 3 1 9 0.042
cy k4 9 9
Wiy AUV NG VY
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9115891 1 lnaulvaoen RP24 3 3 1 9 0.042
NYANIVANNIS
Sy A
FTUNgIMaa Y
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11

WNenve N3P YoIMINALKIzA181Y; R = Risk, P = Piping
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a X
INAVY
Fuoulay  FOELANAINED RMO1 3 3 1 9 0.059
Trana
Fueuiinoonain  RMO2 3 3 1 9 0.059
e
FRYLANAINYIN RMO3 3 3 2 18 0.118
HAEMILADDNIIN
A
UV
NINAKIEUTLIN RMO04 1 1 1 1 0.007
» 7
queu
A v A
Maweusy  mstasulaa, RMO5 3 3 2 18 0.118
Witlo IAAOUAD, UMD, 9a
A
3091130IAMINA  RMO06 3 2 1 6 0.039
51209116
(Oversteep area)
FRUUANAINETI RMO7 3 3 1 9 0.059
MIGUAINNMIAY  RMO8 1 2 1 2 0.013
111 (Consolidation)
A ) A
MAvouMY  mstaouloa, RM09 3 2 2 12 0.079
Mo IAOUA, YUAT, A
A
sp91@anINMINA  RMI10 3 2 1 6 0.039
1z U091 1Y
(Oversteep area)
FRUUANANEI RMI11 3 3 1 9 0.059

N1 NY5YD mmmsmﬁauﬁwmg%u;R = Risk, M = Mass movement
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NAYY
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2 4
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v
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A .
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S g A
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(Drain Ditch)
X dy 9 A 4 2 a
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Fd
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v v
11 11
913521 MIgudluuuiAl  RMIS 3 3 1 9 0.059
d v
Wiy
r ~ o
NUADUNTAUDITY  RMI9 3 3 1 9 0.059
Ea
21A1352N81AY
9
AN

WINEIHE) ONHIYD VOINTINABUAIVOAUVOU; R = Risk, M = Mass movement
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P2 ﬁyf’lwa, ﬁyﬁu, ﬁyﬂﬁ, ﬁyﬂﬂau, ufidlon madoud o 1.00 2.00 2.00
P3 hTnaw Twasenmaeinssznon N309AAIVANMITZUIY 1.00 1.00 1.00
P4 aulal, Sy 3.00 2.00 6.00
P5 FOUUANATNYIN 2.00 1.00 2.00
P6 7, TN39, 119 130 $ 3.00 2.00 6.00
P7 T LA 1.00 1.00 1.00
P8 dadis 3.00 1.00 3.00
P9 Failaruszusz e 1.00 1.00 1.00

33U 18.00 13.00 28.00
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seh 39 ﬁ‘im’;uﬁmwmwmﬁmﬁmmm@i’;i)“lﬁ’inﬂu?nmﬁm%uuaz Fault tree maqmnﬁau”laa

vt s¥ganmANIEYs fesLY Snauammil Snuaawii HagMIIUIN
MUTNANTIVAY  ATIVAIUMN Fault
Idluusioz s tree
1 Sl FOUUANAINE 3.00 1.00 3.00
2 S2 mstlafunissnaiwesssusanei 1.00 1.00 1.00
3 S3 mmuﬁﬂuumﬁlwmvmszmﬂﬁyrc’fu 1.00 1.00 1.00
4 sS4 MsInAeufIve T INeTTeeY (Drain Ditch) 1.00 1.00 1.00
5 S5 fiufgaiuusnaituiiton 1.00 1.00 1.00
6 S6 maiaouloa, indews, guda, gam 2.00 1.00 2.00
7 S7 UsgAnsamusszuuszinehaiadon (Slope Drain) 1.00 1.00 1.00
8 S8 ﬂs:?m%mwmmswm:mai{wﬁ'mﬁau (Toe Drain) 1.00 1.00 1.00
9 $9 7, Tnsg, vie Wied 3.00 1.00 3.00
10 S10 matane Taoadu 1.00 1.00 1.00
11 S11 M381AI Consolidation 2.00 1.00 2.00
12 S12 maidonan ey 2.00 2.00 4.00
5 19.00 13.00 21.00
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0w A
aaun

IHaaMNANMEES

Snavaawmi

Snnuamwh

A5 HagMIIUIU
ANITNATIVAOY  AFTIVADVUAIN Fault
Idlunsiaz o tree

1 o1 FTUUAIANUIUT ¥ Y 2.00 1.00 2.00
2 02 miquﬁammﬁmﬁau 1.00 1.00 1.00
3 03 ANNUDILIUTELNY 1.00 1.00 1.00
4 04 sz@nimmvesszuudeias liihdrses 2.00 1.00 2.00
5 05 AMWATINBUNATEIN L INET Y (Wing Wall) 1.00 1.00 1.00
6 06 A lisfunavesaamatimaszaneidy 1.00 1.00 1.00
7 07 sz Ansnmuesnsdandivesiodaii 1.00 1.00 1.00
8 08 sefududeudindseiuimdition w?mzﬁu%qnqa 1.00 1.00 1.00
9 09 Wsmnanimnniududon w?m:ﬁuf@mw 1.00 1.00 1.00
10 010 STRITLRTE 2.00 1.00 2.00
11 ol11 mmigﬁﬂﬂf‘%’u 2.00 1.00 2.00
12 012 wifsnounsANNITLIBIhAUN AN Hiauani 1.00 1.00 1.00
13 013 Nouay, A, e 2.00 1.00 2.00
14 014 ApuNIAde NN 2.00 1.00 2.00
15 015 NuAUaIE 2.00 1.00 2.00
16 016 miquﬁ Consolidation 2.00 1.00 2.00
17 017 ANINAZUNTI 2.00 1.00 2.00

3 26.00 17.00 26.00
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o a

daun A1B5UY sHaaMNANNTS HATINDIUIUTNN

1 gammndnnoums P2, P3 3

o

Aaanznielu

2 ANINUIFN01NA P1, P5, P6, P7 15
ANUUANT DY
3 anmwiiosdu vsedu P4, P8, P9 10

AUUAANNUANT D9

3 28.00

4 o { 9} v { 1 4
M99 42 watnu=’um’JuﬁﬂTwﬁm53%tmu"lmmamuﬁmwsémmﬁﬂmeﬂwsgﬁau”laa

S AGIF T STaammnae NATINIUIUTNIN
1 anmitdiRynoums S3, 84, 86 4
iaeu'loa
2 anmiaao 1A S5 1
ANVUNNT DY
3 amwiiioad wiodu  SI, S2, 57, S8, 89, S10, 16
AUHANNNUANT B S11,S12
52U 21.00

A15191 43 Wai’lllfﬁ"ILl’JuﬁﬂWWﬁ@]i’Jﬁ]ﬂ’f]”]Jnl,@glj@]”Iili%ﬁﬂﬁﬂw‘lﬂ’ﬂm%ﬂﬂﬁ'@-

Yy ¥ o A
m'i'lwaaummﬁuwau

faun AL SHAaMNANNBL HATINIHIUTMN
1 anundIAYNouUNI 08, 09 2
Yy v o A
Traduinuduion
F
2 ﬁﬂWW‘]J\il"]d)"NE]”ﬁ]!,ﬁﬂ 02,010, 01,011, 07 8

ANUUANT DY
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faun AMesue sHaaMNANNEL HAFINTIHIHTMN
) Ay
3 ANNUDIAY HTeAU 016, 03, 04, 05, 012, 16
AUUAANNUANT B9 013, 06,014, 015,
017
33U 26.00

$ Y 1 LY Y y 9 1 [
M9 44 A8 YTIANNIEEIN IdaInMInaaoULaaznItUINMI Az ae lu-

9 a was
WUNNMINUAN 1.1.1

nsNITaN- anmnneunamIna Izl
Aomdes- @UMIMINIA 1.1.1
Falsnad 5 > A o T : -
seaunzuumai va, 1dy, 1ila, dilaau, nundenaiaweumuinein (P2)
1 2 3 4
mwTinude
1 1.471 1.852 2.233 2.614
2 1.346 1.808 2.269 2.731
3 1.271 1.779 2.287 2.795
4 1.223 1.760 2.298 2.835
5 1.188 1.747 2.305 2.863
6 1.163 1.736 2.309 2.882
7 1.144 1.728 2313 2.897
8 1.129 1722 2315 2.909
9 1.116 1.717 2317 2918
10 1.047 1.688 2.328 2.968
11 1.024 1.677 2331 2.984

12 1.012 1.672 2.332 2.992
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M5190 44 (99)

nsAINITaN- amnnaunamsnaIzey

4
ANAAEI- UMIMSAYA 1.1.1

BafFanai o Y S ? X da A g g 7
iSﬂUﬂ%’;!!uHuﬂ‘ﬁﬁ, HIVBN, uﬂﬁ, Hﬂ?’lﬁu, NWUNLUanaItUdaHA UM (P2)
1 2 3 4
T o d‘
ANV HANNLAE]
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000
15 1.000 1.667 2.333 3.000
azimageuamynitia, 1w, i, siTnaw, iufiden
maeud i P2) Susdyiinnnds
A 111
4.00 T AZUUUNATIU P2
—
il =—
f0+ i — st
AR —
Vg Bl
1 200 +
1.00
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

= a & a
nsfifanaNdseFalSine

o L]

Y v o ' AA A @ 1 W {
ﬂ"l‘l"lﬁ 88 A20019ANNTUNUTIZHINNTANNNTANUMAFUANNT Y
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ﬂ’J"IﬂJLﬁENL‘Wﬂ(lﬁm3J"I$ﬁ‘JJﬂ‘]Jﬂ’J”I§JLﬁEJ\‘WILL‘VH]3QTﬂElﬂﬁl!”Ii]1‘L!’J‘L!sllﬂﬂﬁﬂ”IWﬂ’JnJLﬁlel‘]JLL‘]_N

AIUTTAUANUABD 1UA15199 45, 46 LAy 47

A13199 45 seduaNuAsanimsdsutdveanmstamzaely Wasanan

o

o 1 1 @ A A o n 9 o o Y o ' 1 A
ﬂﬁuﬁﬂuﬂuhlﬂuﬂilﬁ’JHﬂ1ﬂ§3ﬂ‘Uﬂ’JTJJLﬁEJ\‘I“VIEJ\?VliJ]lﬂ‘VHﬂWi‘]Ji’]J!,l,ﬂ YNANIVYIUTU dNINN

[ v a

TAUNDULD

a9

amsnanzneludl 2 anwldun P2(1,2) uag P3(1,1) uaeaw P2 ansaina la
2 vInaung fie RafiuS AT ITou tazuS AT LTI safus vz 3 ieri
3 usdunnszauanudssisdligusund fe 100 02185z duanudsfivhmslsund
WD 3333 dMSUanIMANUEEIDUY 9z 9T auIReITY dausEauaIEsIiins
Ysundveamsiaenloa naznis Inadushududon nanaluaisied 46 naza1siedi 47
MUY

d' o = A o v 9 v
M1319N 45 sEAUANUENNIMIUSULdveImnaz ey

féui CAGEAIRG] saammanuEes  szEUAMN  SW0u  szduAM
@ @eanims
JSuun
1 anmitddien P2(1,2), P3(1,1) 100 3 33.33
Piping
2 an i eia P1(3,2), P5(2,1), P6(3,2), 10 15 0.67
ANNUANT DY P7(1,1)
3 anifiosdu wiodu  P4G.2), P8G,1), PI(1,1) 1 10 0.10

AUNANNMUUANT B9

WA (xy)—x HRED9 Swauanwianioasde 1d lunaaz i,

y MO IWIUTAINAATINAOUAN Fault tree
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= o = v 9 A
M1319N 46 i8ﬂ“]Jﬂ’J'IlI!,’tffEJ\‘l‘V]‘I/nﬂﬁﬂﬁﬂll,ﬂellﬂﬂﬂ'limﬁlullﬂﬁ

féui MasUe sHaamMWANNIEE FZAUANN  DUIU FTAUANN
Be @eaaiivims
JSuun
1 anmiddieon  S3(1,1), S4(1,1), S6(2,1) 100 4 25.00
Sliding
2 AnLeE oA S5(1,1) 10 1 10.00
ANUUNNI DY
3 amwgﬁmﬁu 130 S1(3,1), S2(1,1), S7(1,1), 1 16 0.06
Ausuiiannu S8(1,1), S9(3,1), S10(1,1),
UANTDI S11(2,1), S12(2.2)

WINEIHE (x,y) — x HIBD e mhansansaeyld luuaaz usna,

y HH0D9 S1UIUTAINAATINADUAW Fault tree

d' o = A o [ Y Yy 9 o A
M1919N 47 ﬁzﬂUmmmﬂwmmiﬂiuLLﬂﬂJmmﬁllﬁaammJﬁumlﬂu

aaun AMesLe sHaaMNANNEE STAUANN  IUIY  5TAUANY
4 st o
e i@eanmms
USund
1 amwidifynou 08(1,1), 09(1,1) 100 2 50.00
Overtopping
2 ANINLIFI0I19UNA 02(1,1), 010(2,1), 10 8 1.25
ANMUUANT DY 01(2,1), 011(2,1),
07(1,1)
X v Ay
3 AMWLBIAY H50AU 016(2,1), 03(1,1), 1 16 0.06
AUHANNUUANT B 04(2,1), 05(1,1),

012(1,1), 013(2,1),
06(1,1), 014(2,1),
015(2,1), 017(2,1)

WIEIHG (x.y) — x HIBD uaamhansansaeyld luudazusna,

y MO SIUIUTAINAATINAOUAN Fault tree
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v Y [
M350 48 Wminanudngvesmstamngaielu mInnsansgaundesld
nnmshszauanudssnimsdsundguiuan ming19doUAN Fault tree 9NA2981915U
= (% d‘ d‘ ) [ Y 1w d‘ A o d'
MUY 92NTTAVANWABININIMIUTVUANINY 0.67 (A13190145)  uazlIUIUTINND
A39EOUAIY Fault tree 117D 2 (15197 38) lorhungaiueg Taszauaundes i 1.33
< ) [ { 4 a 1 @ [ o 31 v o w
Wudu dmsuanmann@esdug szinsunsufeny dusuiminanudiigued
AnuANTeIRNTIINMISUsEAUANITs YR IAazdn MANd e Tas s
Y 9 ]
wouiminanudaymny 1 dwmsuihminanudnagvesnsiaou lnavazms lvadudw

FupuazNTauFURgInUMINaz e lunaaslua1s19n 49 1aga1s1an 50 udey

v Y
3197 48 minanudryvesmsnaizatelu

feun  esnszneu AMNANUBLITIININS sHaaMn  szAuANN Vmiin
o A3I900Y @ ANNEINY
1 Fuivounaz nQuYL (Sinkhole) Pl 1.33 0.012
2 Tndma Au'lsl, St P4 0.20 0.002
3 FOOUANATNUING P5 0.67 0.006
4 3. TWs, o Wi P6 133 0.012
5 CRNIRALR! P8 0.10 0.001
6 maoudu 1auegU (Sinkhole) Pl 1.33 0.012
7 mifori 3, Tnss, o wiodn P6 1.33 0.012
8 auld wSodwiiy P4 0.20 0.002
9 adiise P8 0.10 0.001
10 AU ﬁyf’lﬂa, 1?1%,1{1%, ih P2 66.67 0.601
e Tnau, fuiilen
11 MUY (Sinkhole) Pl 1.33 0.012
12 7. Tnsg, Mo NERVS P6 1.33 0.012
13 FOOUANATNUIN P5 0.67 0.006
14 auld, Jaie P4 0.20 0.002
15 BUREE P8 0.10 0.001

16 EEANNIEEA TR aatlaniy P9 0.10 0.001
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aeun  esnisznev AMNANTLININNST sHaamn  sTAuANN Wnin
1eu A5I9a0Y e ANNdINY
17 217138911 i Inau lnasenvinga P3 33.33 0.300
AuauMITZLeie
A
ey
18 MIIFuveIn et P7 0.67 0.006
39 111.00 1.000
~ s 2 oo A
f1919N 49 um‘uﬂmmmﬂmﬂlmm‘imau%a
o 4‘ d d' d‘ o % (v Z %
faun 2anlsznou FMNANMMALININMS  sHaamn  szauanN nin
1ou A5I9a0 e ANNAIAEY
1 Fuipuaz FRUUANAINEYND S1 0.06 0.001
Tama
2 3, N34, vio et $9 0.06 0.001
E o X =0
3 AMABUAY mstaouloa, nasuda, S6 25.00 0.225
A o A &
AT gUAI 1309AR7
4 FRUUANAINYTD S1 0.06 0.001
5 3. Tnsg, vio niem S9 0.06 0.001
6 msfiaene Tasnau S10 0.06 0.001
7 MIYUA? S11 0.06 0.001
8 MIADOUANINUDINY S12 0.13 0.001
i v X i .
9 AU mstaouloa, nasuda, S6 25.00 0.225
et gUA, gAR
10 FRUUANAINY S1 0.06 0.001
11 seansnmuesszuy S7 0.06 0.001
szneiaaou

(Slope Drain)
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aaun aanilszneu FMNANMALININMS  SHaEmN  sTauANN Wnin
1oy A59a0U GEN ANNdINY
12 Uszansnmuessesuy S8 0.06 0.001
J gy A
e ATV AL (R ITRY
(Toe Drain)
13 MIAADUAIVDITINTEUY S4 25.00 0.225
11198eU (Drain Ditch)
14 3, N34, vio et S9 0.06 0.001
15 MIYUA? Si1 0.06 0.001
16 MIAONANINVDIHY S12 0.13 0.001
S dy v AP ARS y o
17 NUNAUMNeY nungaTuUT AN S5 10.00 0.090
11
18 EEATRIELATRLATN Msdanumsszuneni S2 0.06 0.001
19 N195211810 MIguUAI luILIA S3 25.00 0.225
Yy
Au
93U 111.00 1.000
a S o 0 o Yy ¥ o A
19191 50 u'ﬁ’iuﬂﬂ'J"IiJﬁ']ﬂﬂ]uallﬂﬂﬂ'lﬁllﬁaﬁu‘lﬂi]ﬁuﬂlﬂu
o 4‘ d d‘ d' o % [ Z Y
faun 2ansznay AMNAIALINMNMS  SHaam  szAuANY vin
1ou A0 ANNFE 19ea ANNEIAEY
1 dudouuaz MIgUAIvOIT U 02 1.25 0.011
Trama
2 sEAUFUVOUANNTZAY 08 50.00 0.450
J ¥ A A o
W uveu Wieszauh
qage
3 USuanihnninuduaeu 09 50.00 0.450
W303zAgIga
4 mm%u?ﬁu msquéh Consolidation 016 0.06 0.001

A
HUaUN
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Maalnihdrses

fdui esilszneu ammaEsaMs  sWaa I szduanm Vi
iou A3Iq0Y AnIE @ ANNEINY
5 madloudu A13gUF7 Consolidation 016 0.06 0.001
wiflorh
6 MasEnen ANMNVDILIUTZUY 03 0.06 0.001
Au
7 UszdnFmnuesszuu 01 1.25 0.011
AN
8 Uszanimmueszuuds 04 0.06 0.001
masluihdrses
9 AMNHITIAOUNTAVDIN 05 0.06 0.001
szt du (Wing Wall)
10 arhifunvesann 06 0.06 0.001
mathersszneihdy
11 UUAANA 010 1.25 0.011
12 mmsgnﬂﬂﬁu o11 1.25 0.011
13 mTsnouUNIAMIasEINEN] 012 0.06 0.001
Aungaai nieuanin
14 Houas, il irtnves 013 0.06 0.001
15 AeUNIAIFENAN N 014 0.06 0.001
16 NUAUEIL 015 0.06 0.001
17 ANNAZLUNTI 017 0.06 0.001
18 omzdai szanimmuesmsila 07 1.25 0.011
néeodai
19 Uszansnmueeszuy o1 1.25 0.011
ANV
20 VIUAANR 010 1.25 0.011
21 mmigﬂﬂﬂﬁu ol1 1.25 0.011
22 UszanFmmueszuuds 04 0.06 0.001
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fdui esilszneu ammaEsaMs  sWaa I szduanm Vi
iiou BERRT: GO AnIE @ ANNAIATY
23 Hougs, il ienves 013 0.06 0.001
24 ApunIa@oNan TN 014 0.06 0.001
25 NUAUEIY 015 0.06 0.001
26 AMNAZUNT 017 0.06 0.001
3 111.00 1.000
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d‘ oy dy Aa A Y 9 oy 9 Aa vAa
ATNNUINN Al uﬂﬂau, NUNTen a1 UAIUNIgET VUFUNIIMSNTAVD-

v d‘
mM3faznelun 1.1.1

N30l anmunemnamsnaezaely
finsan- [FUMIMSAUA 1.1.1
- A sedunzmnnitlva, wnau, 1ila, 1iaas, wunnlon
FalSunai aeug e (P2)
1 2 3 4
mdsinnae
1 1.471 1.852 2.233 2.614
2 1.346 1.808 2.269 2.731
3 1.271 1.779 2.287 2.795
4 1.223 1.760 2.298 2.835
5 1.188 1.747 2.305 2.863
6 1.163 1.736 2.309 2.882
7 1.144 1.728 2.313 2.897
8 1.129 1.722 2315 2.909
9 1.116 1.717 2.317 2.918
10 1.047 1.688 2.328 2.968
11 1.024 1.677 2.331 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000
15 1.000 1.667 2.333 3.000
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mInazelun 1.1.2

ol amnnaumamanazely

Norsan- FUMIMINUA 1.1.2
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~ o o ul 5 = % cl H I A Y
aaae-  seauazuuuiilya, naw, dla, dlnay, nunien

FalSanad maeud i (p2)
1 2 3 4
mdsiinnae
1 1.600 1.981 2.362 2.743
2 1.415 1.877 2.338 2.800
3 1314 1.822 2.330 2.838
4 1.252 1.789 2.327 2.865
5 1.209 1.767 2.326 2.884
6 1.179 1.752 2.325 2.898
7 1.156 1.741 2.325 2.910
8 1.138 1.732 2.325 2.919
9 1.124 1.725 2.326 2.926
10 1.049 1.689 2.329 2.969
11 1.024 1.678 2.331 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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Norsan- FUMIMINUA 1.1.3
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~ o b ul 5 = % e! H I A Y
aaae-  seauazuuuiilya, naw, ila, dlnay, nunden

FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.471 1.852 2.233 2.614
2 1.346 1.808 2.269 2.731
3 1.271 1.779 2.287 2.795
4 1.223 1.760 2.298 2.835
5 1.188 1.747 2.305 2.863
6 1.163 1.736 2.309 2.882
7 1.144 1.728 2.313 2.897
8 1.129 1.722 2315 2.909
9 1.116 1.717 2.317 2.918
10 1.047 1.688 2.328 2.968
11 1.024 1.677 2.331 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000




282

- "o A | v J S e
MINNNUINN N4 ﬂ1@16]51,!?1’niJl,’cTENinﬂﬂﬁi/mamJﬂﬁglwﬂzl,l,uuuﬂ‘ﬂa, IV, u’]&lﬁ,
J & Aa A v g 27 9 A va
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mananznelui 1.1.4

ol amnnaumamanazely

Norsan- IFUMIMINUA 1.1.4

A

~ o b ul 5 = % e! H I A Y
aaae-  seauazuuuiilya, naw, ila, dlnay, nunden

FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.600 1.981 2.362 2.743
2 1.415 1.877 2.338 2.800
3 1314 1.822 2.330 2.838
4 1.252 1.789 2.327 2.865
5 1.209 1.767 2.326 2.884
6 1.179 1.752 2.325 2.898
7 1.156 1.741 2.325 2.910
8 1.138 1.732 2.325 2.919
9 1.124 1.725 2.326 2.926
10 1.049 1.689 2.329 2.969
11 1.024 1.678 2.331 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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UWIﬂau, “WL!‘V]L‘]JEJﬂ ANUVOUATUNYUT VHULFAUN NN TWUNUDI-

o d‘
m3naenelun 1.2

ol amnnaumamanazely

Norsan- FUMIMSHUA 1.2

A

~ 1% b ul 5 = % e! H I A Y
aaae-  seauazuuuiilva, naw, ila, ilnay, nunden

FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.114 1.495 1.876 2.257
2 1.092 1.554 2.015 2.477
3 1.076 1.584 2.092 2.600
4 1.065 1.602 2.140 2.677
5 1.056 1.614 2.172 2.730
6 1.049 1.622 2.195 2.768
7 1.044 1.628 2213 2.797
8 1.040 1.633 2.226 2.820
9 1.036 1.637 2.237 2.838
10 1.015 1.655 2.295 2.935
11 1.008 1.661 2.315 2.968
12 1.004 1.664 2.324 2.984
13 1.000 1.666 2.332 2.998
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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m3naenelun 1.3

N5l amnnewnansnazely
fin1san- IFUMIMInYa 1.3
a1l sedunaznaniva, 1haw, 1ila, ihinaw, Wumien
FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.257 1.638 2.019 2.400
2 1.138 1.600 2.062 2.523
3 1.086 1.594 2.102 2.610
4 1.058 1.596 2.133 2.671
5 1.042 1.600 2.158 2.716
6 1.032 1.605 2.178 2.751
7 1.025 1.609 2.194 2.778
8 1.020 1.613 2.207 2.800
9 1.016 1.617 2217 2.818
10 1.003 1.643 2.283 2.923
11 1.001 1.654 2.307 2.961
12 1.000 1.660 2.320 2.980
13 1.000 1.666 2.332 2.998
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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ol amnnaumamanazely

Norsan- FUMIMSHUA 1.4

A

~ 1% b ul 5 = % e! H I A Y
aaae-  seauazuuuiilva, naw, ila, ilnay, nunden

FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.043 1.424 1.805 2.186
2 1.023 1.485 1.946 2.408
3 1.014 1.522 2.030 2.538
4 1.010 1.547 2.085 2.623
5 1.007 1.565 2.123 2.681
6 1.005 1.578 2.151 2.725
7 1.004 1.589 2.173 2.758
8 1.003 1.597 2.190 2.784
9 1.003 1.603 2.204 2.805
10 1.000 1.641 2.281 2.921
11 1.000 1.653 2.307 2.960
12 1.000 1.660 2.320 2.980
13 1.000 1.666 2.332 2.998
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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mMInaEnIelun 2

N5l amnnewnansnazely
fin1san- EUMIMINDA 2
a1l sydunzmnninaulvasenmaaimsilszne
FalSanad H309ANIVANNIIIZLE (P3)
1 2 3 4
mdsinnae
1 1.057 1.248 1.438 1.629
2 1.046 1.277 1.508 1.738
3 1.038 1.292 1.546 1.800
4 1.032 1.301 1.570 1.839
5 1.028 1.307 1.586 1.865
6 1.025 1.311 1.598 1.884
7 1.022 1.314 1.606 1.899
8 1.020 1.316 1.613 1.910
9 1.018 1.318 1.619 1.919
10 1.008 1.328 1.648 1.968
11 1.004 1.331 1.657 1.984
12 1.002 1.332 1.662 1.992
13 1.000 1.333 1.666 1.999
14 1.000 1.333 1.667 2.000
15 1.000 1.333 1.667 2.000
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J & Aa A v g 27 9 A va
UWIﬂau, “WL!‘V]L‘]JEJﬂ ANUVOUATUNYUT VHULFAUN NN TWUNUDI-

o d‘
m3naenelun 3.1

ol amnnaumamanazely

Norsan- IAUMIMINIA 3.1

A

~ 1% b ul 5 = % e! H I A Y
aaae-  seauazuuuiilva, naw, ila, ilnay, nunden

FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.343 1.724 2.105 2.486
2 1.277 1.738 2.200 2.662
3 1.229 1.737 2.244 2.752
4 1.194 1.731 2.269 2.806
5 1.167 1.726 2.284 2.842
6 1.147 1.720 2.294 2.867
7 1.132 1.716 2.300 2.885
8 1.119 1.712 2.305 2.899
9 1.108 1.709 2.309 2.910
10 1.046 1.686 2.326 2.966
11 1.024 1.677 2.330 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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manaznelui 3.2

N5l amnnewnansnazely
fin1san- IFUMIMINIA 3.2
a1l sedunaznaniva, 1haw, 1ila, ihinaw, Wumien
FalSanad maeud i (p2)
1 2 3 4
mdsinnae
1 1.343 1.724 2.105 2.486
2 1.277 1.738 2.200 2.662
3 1.229 1.737 2.244 2.752
4 1.194 1.731 2.269 2.806
5 1.167 1.726 2.284 2.842
6 1.147 1.720 2.294 2.867
7 1.132 1.716 2.300 2.885
8 1.119 1.712 2.305 2.899
9 1.108 1.709 2.309 2.910
10 1.046 1.686 2.326 2.966
11 1.024 1.677 2.330 2.984
12 1.012 1.672 2.332 2.992
13 1.001 1.667 2.333 2.999
14 1.000 1.667 2.333 3.000

15 1.000 1.667 2.333 3.000
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Y ] 1
mqsz‘mm‘hé’u ‘]J‘L!Lf%'}uTINﬂﬁWﬁWUE’NﬂﬁLﬁi’)‘u]lﬂﬁﬁ 1.1

N5l amwneuRansiaetlaa
Nsan- FUMIMINA 1.1
P~ szﬁumzmumsq1Jﬁ’ﬂmgmﬁ‘wmmasxmmﬁﬁu (S3)
Falsnae,
1 2 3 4
mdsinnae
1 1.884 2.027 2.170 2.313
2 1.707 1.880 2.053 2.226
3 1.580 1.771 1.961 2.152
4 1.490 1.692 1.893 2.095
5 1.423 1.632 1.842 2.051
6 1.372 1.587 1.802 2.016
7 1.331 1.551 1.770 1.989
8 1.299 1.521 1.744 1.966
9 1.272 1.497 1.722 1.948
10 1.115 1.356 1.596 1.836
11 1.059 1.304 1.549 1.794
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