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Vertical pipe

SI =20 51 = 1.0
poor good

Dyke

SI = 0.5 51 =100
poor good
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3. MIIPANUMNUNNYIRUAIBEN
MTIAANUMUIUNYBIHUGIENAMT VA M UAG AN NINLLUIBY AU TIAE 19 9

ualddumniimasmuaulumsahuuuiesdasaissdnmluiuidnm
anumNivrasiud@ete  (p,) wldnndandursunadanimbelinns

YRAUAIDEN AIFUNS

_ M (9
Ps =
do  p, @ emmmnuiwesivdet (Mlansu/anunanies)
M @e wamasiudIa (Flan3u)
v @ Uhnasuasfiumiatn @nnanums)

nrsnidiuiasnasiudrag ez ldaniudunusarundnraqarsdafiaa
(Archimedes) Mnnstiiudagluamauachnh Tnsanuuandraniminssduwusiy
e daumsiaemumnuimasiudathedisunausi

1. manuazaafiudatheiiimnabiiu 3,000 n¥u Wiawiukaviungasanly

2. Ynmatunaiudetclumma  Tasmahetedfnhminmandfsiuiusuas
Bou Uiubildsedu Friudaiailannda 1. duinduilu w,

3. Whumateiiudueauta 2. gl lummsdsialivsana 1 fu e
ilwaudadami

4. mstaiudeielni  lasndfumuiisstasazuniddautasdmiy
Frusathealdinh fiudetheiithuiunawsod 2. tufinduii w,

5. Annamamanamnuivzasiudetn lamhuafildnnds 2. wazds 4. i

dMnunnanms
¥
P, = |——Xp,, (10)
W o—Ww
12
J = . o o r b &
Wa p, fB ANIWWINTaIAUGBEN (Alandu/gnuatiuns)
P, AB AnuMNLdWYaNN (Alanu/amneniues)

L

. - -y s r J l'-' =y &
W, f8 Wmtintssiudinthantaluamea (Alaniw)

W, As tminsasiusiagenilnb (Alandn)
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4. nfmualaniainnssdinnmetayasnalindnbdaund

amauhivenfaundisnnuinuiinaiaundléingy  snfumsimuslas
aSumssaiinenaistayamnuhinonining Jallumshassdnsasnannaioundléingu
Tanlduuudaasfiannsadnnamaialndld  msaBoudivusasunddildnnmsiasud
ﬁﬂﬂﬂﬁﬁn’mmlﬂ'mni'ﬁqgﬂmmmﬂch Taemsnldsmne dumia sUnse unTEIRMER
Undnssasdauiuiuwad hidmsudaemulaesay (@ Tanzinsel, 2542)

diaamnayiusduduusnrasdndliudalufiemelassdudnsznavasan
Tiudaalufiemaly dnfuayiussasdndliudrelunnuny - Aaasdiusznousasmniiiiga
Tunnuny z Fedmualddauns

g, (r) = 2—? = GPI%&}?AV (11)
v

P _— - g J ]
o z fAa nﬂma'mummﬂ'luumunu z

Taamslanguflanadiau (divergence theorem) fudums (11) dmivaanaums
dufin3iaBainas (volume integral) IWillumsduiiniadBefn (surface integral) fwualalas

—_1
g. () = -Gp[zn-—ds (12)
z 0 R
S
o PN
Wo S Ao Wuthuasing
— o 4 1 J-. r - ot s o ! ) L]
0 As bnwaivimheRifewaannniniaguazasanfuiuiiates ds
(surface element)
¥ s b 4 - - L Y . - ar J
orimualiinadeundldfmiduunulddiotssy (prism) Fulimhdafiuareras
Ustuntugumansmden (polygon) wasandafiduiimhdafusudmdudiudh T5nvae
Al 12 eawnnhindndaundainsoimualdlag (Enmark, 1981)

_ 1
Agz(ro) = GPXzn | ——dS (13)
: r-r
1 S.
i 0
o ™ v oa o oo
Wa s, fp mnaauanl3Eug i
_ Ax Ax
war z.n = - o= :
Ari (Ax + AZ_)l/z
1 1
oo Ax; = x,,— X, Az, = z,,— 7 uaz T = un@asNNIatde (origin)

o J o ’
tNnusay ds
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J - dy o EJ
UM 12 punsepaswuuhessiuguwuy 21 i@ (i ; Enmark, 1981)
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1. vhmsﬁ’amaé’mrmphuuuuﬁna?unauﬁ":':‘uaqamuwuti‘nﬁﬂﬂnﬁﬁngsdﬁ'lﬁ
108s 1. Tuwnasanduunhiy (trend) wauduABUMTaaIEIN TN NG NAMINEFUYsal
M 5 U Aa wun AA'(755000N) wwd BB (760000N) uui CC” (765000N) wwa DD’
(770000N) uazuud EE” (775000N)

2. nmeaseraTnRilalds 1. amuuuisaImAserNMNEIEENm
ToelsTusunsa Geo Vista AB-GMM, version 1.31 Taaiinuataueamuuulniunavainiy
wivulnsanfefayamessdiingn  wasldemmnuiviassatheiuiiialdifhmwniinad

AIUAN
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nugnmasmsiensidayandulmanauriiainmdamsusegndlingmsinm
- . Voo
YedUdD (Snell’s law) FIMUAlAGIaNMS

v, sin i Vv

L - — L wr L = sini, (14)
Vo SH]12 V2

o . - - 3 A o J - 1 r o LAY ar

LNa 1~ @9 HAINQH mqumqaﬁaumnn‘s:numiatmaiw’mmnawummmmmn

13 1 e Q g LY o ~oo 1 1 s ot o o
wmithusiny 90° waridinmazdumennuluiuisesadassnindmnan lunsdifdanaad

P = I e d o -~ E] £ a e ar o
2 HANULTINNA IV INANINTLN Vll.La: V2 Ao ﬂ‘nuli']'ﬂaqaa‘ﬂ.ﬂﬂ’lﬂa‘!"“ 1 Uasmnawnm
. ' - Y - -
2 11 uaz 12 130 quﬂﬂn‘i:ﬂuuazl{uﬂﬂl‘ﬂﬂﬂﬁiqaﬂau
lunsdivashnandutuduaasuiiiisesseGouwazmnuiu &guit 13 (o)
» > ] ] J = - ] . . ] J A - - A k4
ﬂ‘l“uﬂ‘lﬂ"ﬂ.ﬂﬂTlUQﬁauﬂa S uas W’Iuﬂuq.{taiwuuumﬂuﬂa G AaUNAUYNLII G ﬂﬂﬂ‘lﬂa
Y PN - & - o - & d ow a -
ﬂU"“‘ﬂﬂ1LUWﬂautﬂuﬂ54u'jﬂﬂa AIUASTIMIURUYY SG TRRIAUUAAUVAVILLAUMIININ Tﬂﬂ
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dounnmMautunvia waznameduldlumsvine « fvualeles

[ 2_2
X 221vVe Vi

t = + (15)
Va ViVe
NFUMS (14) Wnud t = X/V, 3ld
VotV
X = 2z, |21 (16)
V2™ Vi

P =t o, o . . 4 g o d a L4 o
Wa X, AB senge (critical distance) BUUsTHENATURRILALABUYINIMLGY

< Ld o A J L J g = <t ar -J
miteilalwuwdauduiuaduass uat X < X aduinmasdunaidlalnunasniunse

4 L b= ) J

uaz X > X. adunnimeuduvindslalnunsuaiues

a4 o 1 o a o o o e at

Wadsunsmssninnanaduusnidumaningamilieaduddlalunu (1) Auszazma

0 & o ] . . [

nnyafudaadudilalng (X) Ganh nagasna-steene (time-distance graph) axlegagy
= . '] " o oS W ) a a v ot ar
Y13 (N) NaWmRIMINIamuassuuaenMzeIngd (X < Xe) wuniianusudiy

o, . o a &
17V, Fundriumdivinieanstesingd (X > X ) autursanTwantiu /v,
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sin'1V2 v
|

V3

Tasardenrasnm-szems ssilinnu v, v, uaz X, Fansmib i
- & o o »
waNuaIAutunvii (Z,) Tasldauns (16)

& a & - o <
lunsdfudumatudeiianut v,, v,, war v, (V,< V,< v,) Uil 13 (9)
o - - & a & oA 4 . >
miRnsanindeefidunsdiaaty  ammnsasduiuividnaldnnaums (15) waz

- 8 J - v - L)
anumnTadutuigasnsanmualadeaums (nd Tavsinsd, 2542)

cosi

Vit —t
zye 1 cosi1
z, = (17)

2eosiy

o i, = sin”'(V,/V,), iy =sin(V/V,) wae iy = sin” (V,/V,)

»
o

L o 1 ﬂ‘ ) L b dd o L] z 1] s
ANUFURNUSAN PANaNEEnnsofunIaRTuduiihwunae prulddwdndu
ar & . v 1 e &
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31.]'” 14 uamﬂ'icumaﬂﬂas::mwﬁuﬂuamﬁumqmmmnu O MIVIANUMNYY
& o o o A A s . - -t
ziumnawrmmwmimmﬂnmnnaumumﬁ‘-ﬂﬂ'\!@nnuﬁﬂau S N'IOQEITBIVIN G ®uuwwn
ABCD fivualaaaaums (Reynolds, 1997)

x[sin(ip + )] , 2Z(cosiy)
C + 1

tp = (18)
D
o A V1 - VI
uaznNAIuAUTRNNgAiIlineaay S ndedlalwu G @l DCBA fmuald
PIFUMT
x[sin(ip —0)] | 2Zg(cosic)
ty = +—=— " (19)
Vi Vi

o - - . . - -
Wa O = 0.5(sin'V,/V, - sin"'V,/V) uaz i = 0.5(sin”'V,/V+ sin'V /)

J L o . <4
U 14 palna-seEzauazdn T i SaEGALEN

Slope=1/Vy

Slope = 1/V,

-7 Slope = 1/V,

Slope = 1/V~

3

>
Distance

& o N .- .-
VNaRHN (O ntufiu Annan O = 0.5(sin”'V /v, - sin 'V, /V,) uaz

MMM Z, uar z, 3ldauns (18) waz (19)
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