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.,\ ., .. cl.:. 
'Jrtl-'U 12.Jt'l'flll ......••................... ·································· ... '.i11ff ................................ fl 1f11'Jr1 ....... ···•···· .......... .lll\l'Yl'U~t'l'tl1J ..........•... 

. 
I d ,n-rn 

1 

2 

3 

4 

. 
d QI, 

'j~tJ~Vl1'1 \Jff\JllJ 

29.988 

29.895 

29.838 

29.910 

(11J111) 

+o.346 

-0.214 

+o.309 

-0.106 

. 
I d mnw-m.1 um~ 1111u 

QI .Ii t 
'IJtNfll'J1'1l1\J~flH (O') 

±0.003 

±0.003 

±0.001 

±0.002 

o'1mtJ~l~iifl111Jtl11 30 !lJ~'J iiuH~~lJlfl'JlJl\J 95 U'JiU fJWl"l{)ii I 8 tNfl'l!"lflU~tlff ~~!Vlt.li~mii11rlo1nt11.Jfl1.J 
., ., 

m,i111rnutf1iit1111Jt1111Yi1n1.1 29.997 11J~1 l,1mV1t.l1tfuiliitJWff1J1.J1i~1~"7i-3i1 

-1J1ft'IJO~l'Ylt.l!l1lfl1.J 0.025 t1laflf1J~0!1Jfl'J 

A'..! ii/QI ti'°' .... - l'i\JVll1\J1~'1'1J0-3lVI !'Yllfl1.J 3.35 ~l'Jl-31Jftft!1Jfl'j 

I fQ.I 4 ..c::i.Q,11 

- fll you.ng's modulus !Vllfl1.J I 4.SX IO UJfl~t.11flt.lflO~l'JH!1Jfl'J 

- ff1Jt.l1~ffVlifll'J'IJtlltli11do~'illflfJW l1{)1l!l1lfl1.J 1.3 X 10-6 ~OO~ffl 

't.lQI .11t :I! ..I _jl 
I. I 'il~l"llfll 'J1.JUnVl~l11J'1Uft~'J~tl~U;l'UJ1t.l'J11JVl\)fl¥t0~ (15 fl~Ut.lt.l) 

1.2 'illfltn11,11~t1~1tfu11ui~flrl11mn~~ i 'il~mfi1m1u'Vf'.im~'il1t1m11JN'1'Vfftl~'llo~1tfu11ud (s fl~Ut.1t.1) 
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,4 ., .. "" .:, 
'lfti-'UllltTQa ................................................................ :i'Hn' ................................ fllfl1'lfl ......................... .1a,iY1u~ff61J ............. . 

Gl11Jfl'J1\I 611\ltn'l 

R""~ ~tJ::\111\1 (l-1.) R'l\l~ ~tJ::\111\1 (l.l.) R'l\l~ ~u::V11\I (u.) Fi1 a 
1 38.236 6 38.235 1 55.333 ±0.002 
2 38.235 7 38.233 2 55.336 ±0.003 
3 38.234 8 38.234 3 55.332 ±0.004 
4 38.238 9 38.233 4 55.334 ±0.005 
5 38.239 10 38.232 5 55.335 ±0.006 

Af\l~ ~tlt\111\1 (l.l.) V v2 

4 



A QJ A .I.£ 
')ftl-'U1lJfffJl'I ......•.................. ···································· ... 111tY ................................ fl 1fl1'lf1 ... ···················· ... lf;l,Jfl'U~fftl1.J •.•.•..•..••.. 

No dist weight 
weight 

V y2 wv2 
observation 
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QI .Q. 4., ; .. 
6-U1JJffQfl ................................................................ 'Il1ff ................................ 111fl1'1n .......................... lfl'IIYIU.:Jff6'1J ............. . 

, a 1d £'I d I QI }f I 4 dct I )I Jlo, QI QI _J 
3. \Jlfl \Jlll'YI 3 11J\Jfl11!fl1Jfl11t~U'I.J\JH1fl11J1~fl1~&') flO G 1-G 12 V11Jfll\11fl t1J1fllt~Ufl~fllll~'YI 3 V~'ttl 

3.1 fl11ti1JU~flt1fl ( 12 fltll~'W) 

3.2 fln\lff01Jfl111J~fl~o~,mn~1t)'I.Jd ( 5 titll'W'W) 
., ' . 

.c:I ..Jl QI .ct.c:t ' .cl .,.. 0 

3.3 l'llt.ltJLUtJ'lf\Jtl111l\f ~'ll0~1fl Gl-G12 'Yl1Jfll contour interval VI 0.50 l1Jfll tPlt.lfll'tttJ~1~ GI =I, G2=2, ... , G12=12 

'ttft~.i111~ff11Jfflt.1lt.11um11;ivu1ilu:um111g~ ( 8 fltll'Wt.t) 

BM 1 
Elev. = 3.900 m. 

~ 

' ' ' ' 
' 

TPl .,.-

TP 2 

GS 

~ G9 

\ 
\ 

\ 
\ 

'· \ 
I 
\ 

\ 

Y
.,?j\GlO 

I
i ! \ 

f J \ 

/ I I \ 
~ I I ' 

GG Gl/ \\ 
I 
I 

J 
G12 

' ' ' \ 
' ' 
LlJ 

BM2 
Elev. = 3.520 m. 
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• .- 4 d l, 
'J6-\11JJfffJl:I .. , ............................................................. $11ff ................................ ll1fl1'Jl .......................... ll:l'\l'Ylll-.'.ln'6tl ............. . 

'R~ FS 

STA 
UPPER 

IFS 
UPPER 

MIDDLE' MIDDLE 
LOWER LOWER 

2.468 
BM09 2.358 

2.248 
Gl -3.782 
G2 -1.772 

1.102 1.614 
TPl 1.010 1.510 

0.920 1.408 
G3 -4.062 
G4 -1.192 
GS -1.762 
G8 -0.072 

0.503 2258 
TP2 0.387 2.160 

0.270 2.062 
G6 -1.675 
G7 -0.995 
G9 -0.325 
GlO -0.225 
Gll -1.425 
012 -1.925 

0.558 
BM03 0.460 

0.362 
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... ., .q -=' l., 
'b'6-U11lffflll ... ............................................................. 1'Hff .. .............................. ll1fl1'lf1 ......................... .lfl'll'YIU~ff6'1J ............. . 

Upper IFS Upper 

STA Middle Mean Su HI Middle Mean Su Elev. 

Lower SI (Su+Sl) Lower SI (Su+Sl) 

l: l: l: l: l: l: 

' 

' 
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A .., ~ .cl.:, 
'V6-U11lfffla ................................................................ :r111:1 ................................ 111fl1'Vl ......................... .1a,ivtu~a'61J ............. . 

xs xg 

x7 

x6 

x11 

xs x12 

x3 
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"" ., .. .,J,l, 
'IStJ·U llla'fllt ................................................................ l'Ha' ................................ fllfl1,r7 ......................... .ll'l'UYIU-3ff61J ............. . 

4. lm~,ht11~i1JA-:JJ'U~ 411i.'l'~-:Jfi1m1ufi1-:J1~i1J11fit1~i1u1u11il1m11,i1 ~~111 

- ft1fl111JN~l1t'l1~Ufit'l~\')'U () fl~U\J\J) 

- ,Ji'rnuffi1m11J~1-:J'J'~'1mf~ 3 gui1t1n Dell's Method fllJ.Jviff'YIH~Oll1\J~,umn~~ 4 ( 15 fl~U\J\J) 

- fi11~irn1fit1~111d~~,Ji'rn1trmf1ut1~fi1m11Jfi1~1~i1J~ui'rnufmf11~t1~ BMS = 100 mm ( 12 fl~uuu) 

BM-7 

BM-8 

~ 

Loop Side ~(Km.) Diff(m.) 

Loop 1 

BM-7to8 5 -22.011 

BM-4 
BM-8to2 3 4.088 

BM-2to7 12 17.925 

Loop2 

BM-Sto2 3 4.088 

BM-2to4 IS 3.925 

BM-4to8 10 --8.022 

Loop3 

BM-5to 1 20 -3.925 

BM-1 to7 25 16.98 

BM-7to 8 5 -22.011 

BM-8to4 10 8.022 

BM-4to5 15 0.925 
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d Q.O A .. C:, 
'lf6·U lllfffJfl ................................................................ 'i't'lff ................................ .flltl1'ltl ......................... .lfl'U't1Uslff61.J ............. . 

Loop Side Dist Diff Circle 1 Circle 2 Circle 3 
(Km.) (m.) Error Corr.(m.) Error Corr.(m.) Error Corr.<m.) 
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d ... .. ,I ,I, 

,n:i-Ul>JfffJtl ................................................................ ':i''Hff ................................ lllfl'l'lfl .......................... l?l'llf!U~ff61J ............. . 

,1J11"lun1,,hu,;iru 

m·rn~1J1~':iJ1t.l'l.ltH1YIU (ST ADARDISATION) 

dt I elm = (LJ:ilL)/L 

fl1'Ht.lA 1lf 
L = fl111Jtl11'1JO,:jl't'IU = lYIUNA . ., 
~ = m11JNA'l.ltN1Y1tliir.111 ltl111oti't.1 hl 
elm= 1::t1::~1A 11 (Measured Distance)= 1::t1::NP1 

dt = 1::t.1::'il"i-~ (Actual length) = 1::t.1::\}fl 

fll'l'U~fl111Jfl1A (CORRECTION FOR SLOPE) 

8 

h 

H AL I) 

'illfl H = Lcos0 

LiL = L-Lcos0 

LiL = -h2 
/ 2L 

m rn~~tu 11,tl ii 

(CORRECTION FOR TEMPERATURE) 

Ct = a (Tm-Ts )L 

1~w~ 
Ct 

I ,, ... 
= fl1Ufl~W11.fJlJ 

L = ':i::t1::~1A 1i 
' ... dOQ.IQI 

Tm = ~tu 'YI .fJlJ'UW::Ylfl1 'iH 1PI 

Ts 
... 

= ~WlUJtl1J1~'l'J1t.1 

a ti'11tl1::ih1f ,m-3m1'11r.11r.ii1~11Jttft.1 

fi1u~m,:i~,:i (Cp) 

Cp = L(Pm-Ps)/ AE 

lP1t1~ 

. 
ct .... 

'l'::ti::Yl1A 

.K, .,; 91 ..., .I 
Vi t.lYI 11 t.11~Pl'l.lfH 1 YI IJ 

L 

A 

E = Young's modulus flO stress/ strain 

?t -4 da., 
Pm= l1Jt.lUHA,:j'IJW::Yl1PI 

fl1'l'~fl~fH~1,:i (CORRECTION FOR SAG) 

C -(mg/L3 /24P2 = -(w)2L3 /24P
2 

C -(Mg)2L / 24p2= -(W)2L /24p2 

l~w~ 

L = 'l'::t1::~1A 1i 
m,w = lJ1fllf10llTH'Ufl'IJO,:jlYIU (kg/ m) 

g = f1111Jl'S-3 

"" r: .... r. -•""12 ) M,W = lJ1fl'tf':itl'\Jl'HlJfl't1,:jlf1JA'II0-31fluYI ,i(kg 

p ..,. "", ,, = UHA,:jfl 'lf (N) 
., 

m'l' n t1t.11 ::r.i::ih ::~ 1.1\l1Y1::1ntl1 t.1 nn1,:i .. 
(REDUCTION TO MSL) 

S = (LmXR) / (R ± h ) 

flllf t.l A hf 
.,I 

S = 1::t1::Y1 MSL ( 'l'. YI.fl. ) 

Lm = 1::r.1::~1P111un::utf fi1~1,:i'l ul1 . ,, 
o QI o .. I 

h , -h = fl111Jl)',:j/~1'il1fl'l'::Plll\J1Yl::tnu1\Jflfl1,:j 

R = fffi'jlnn 

I 4 
fl1 'l' Ul't ':i fl'l' ::'il 1tl fl11lJ fl fl1 Pl lfl flt)\J 

'il1flff1Jfl1'l' y= y(x1+X2+ ... +x..) 

A "• 11Jt1 y ff1Jm1~,:in'liulw1 , 
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... QI .Q .Jl, 
,rt)-'UllJffQ'C'I ................................................................ 'i11ff ................................ fllfl1'1rl ......................... .1'C'l,JYl'U'1ff61J ............. . 

a=+ 
n-1 

CT=+ 
I(x-xJ2 

l=l 

n(n-1) . ., . 
tlllUflt1t11-nht1l!n (Weight Mean) 'IHl.:it11ili'.:i1f1 

W ·ghtM M x.w, +X2W2 +X31f; + ... +x.w. L(X,W,) e1 ean = __,_.....___.__._---"-"-----'"---"- = --
.., W, +W2 +JJ; + ... +W 1::(W,) 

,cl Q.I.Jtt :Q.I 
tnl1JV.:JllJ\UJ1fl11J1lJ'll6.:Jfl111fl'HlJ.:Jtll'.:J'il1fllJ1'HlJfl 

a=+ 
w(n-1) 

I d "' ,di i 
fl111Jtl.:Jl1JlJ1J lfl l' 1J1lJ'll6.:J'll6.:J fl111~'HlJ.:J fll' .:J 'ill fl 

,di I 

'HlJ.:J'HlJ1tl lJlJ. 

O'o=+ 
(n-1) 

I ,d a, .J c!! I 

fl111JV.:J11JlJ1J 1fll'1J1lJ'llfN '116.:J flll' 1fl'H lJ-:J fll' -:Jllfl a:: 

lJlJ. 

aw=+o.J! 
Reciprocal Leveling 

~ = (½)(x1-X2)+(y2-Y1) 

fl111J 11\'.:i'llfl-:J Tun (Curvature= c) 

C = -0.07848 f;' ~. 
I - I .J1 .. ., 

fl1 staff~N = fl1 staffVltl'l\J~!Jl -c 

i~w~ s = 1::v::ni.:i 

fl1l''ttfll'H'll6-:JutH (Refraction= r) 

1 2 2 
r =-x0.0785K = 0.0112K 

1 

0 -· .. "' .. flTlfl1lJ1W'H1hJOl'l'JflJfllfll'fl 

V 
g%=-xl00 

H 
0 , " .,\ 

fll'HlJfl 'H V = 1::V::fl.:i 

B 

_, .. "' .. 
H = 1::v::nu g = lufll'l'lflJ~Ufll'fl 

m1'H1tht.li'uuf11.:i1tnn::iuuuuilfl ~V~\)'fll' 

\co"·=~x/1 
iflv~ Ee = Error of closure, L= fl111JV11'1JO-:Jl'::t1:: 

II I !/ 
li.:i111Jfl 1u~t1, l = 1::v::u,ia::fl11J 
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t 

4 • ~ 
'IS6-UlllfffJ11 ................................................................ 'fl1ff ................................ tllfl1,n ......................... .lll'llt1U~tl'6\.J ............. . 

' .. .. ~ 
i,lft11Uft111~\nuft,~11LU1~tltAJi~Lmn.1U't1UM1tnfiuM1tu1~,,,u1\Jl1..nJW • 
z . 00 .Ot .02 .03· .04 .OS .c>6 D1 .oa .09 

. o .5000 . .5040 .5080 .5120 .su;o .5199 .5239 .5279 .5311 .5359 

.1 .5398 .5438 .5-471 .5511 .5557 .5591 .5136 .5875 .571• .5753 

.2 .5793 .5832 .581:1 .5110 .5948 .5987 .&026 .80&t .1103 .,,., 

.3 .1119 .6217 .12SS .1293 .1331 .1388 .1401 .1'.C3 .8'80 ,1$17 

•• .655-' .IS91 6621 866,t .1700 .1736 .1772 . 6808 ... .1879 

.5 .6915 .6950 .6985 .1019 .705' .7088. .7123 .7157 .7190 .7224 

.& .7257 .7291 .732.t .7357 .7389 .1•22 .7.C5A .7.86 .7517 .75'9 

.1 .7580 .7811 .71-42 .7673 .77~ .7734 .11M .7794 .7123 .7852 
:e- .7111 .7910 .7931 .7967 .7195 .8Ql3 .8051 .1078 .1106 .,33 
I .1159 .8186 .8212 .1238 ··~ ·.1289' .1315 .83ilO .1365 1389 

1.0 .8413 .8•31 .a•at .1,485 .8508 .8!31 .855' .8577 .1599 .1621 
1.1 .8643 .8685 .1886 .1708 .8729 .11,, .8770 .8790 .8110 Jl3C) 

1.2 .aa,, .18&9 .1881 .8907 .8925 .89'4 .8962 .8980 .1997 .9015 
1.3 .9032 .9049 .9066 .9082 .9099 .9115 .9131 .91'7 .1112 .9177 , .. .9192 .9207 .1222 .1238 .1251 .1265 .9279 .1292 .1301 .9311 

1.5 .9332 .93'5 .9357 .9370 .1382 .9394 JM06 .1'18 .1429 .14U 
11 .9C52 .9•13 . .9'74 .1414 .9495 .9505 .1515 .1525 .953$ .iS-l 
1 . .flS,t- ......-~-·· ":991t-:t511-·-.. ~ :sm-·.im , .• .9&,t\ H•I .9151 .9664 .1671 .1678 .968& .9693 .1899 .1706 
1.9 .9713 .9719 .1721 .173~. --J'f31~ _.l1U .9750 .975& .9711 .1767 

2.0 '11772'_ .9771 .9713 J781 .9193 .9791 .9803 .1808 .1812 .9817 
Z.1 ·112, .9826 .9830 .SU. .9831 .9842 .98'6 .1850 .98$4 .1151 
2.2 .1881 .9864 .HA .H71 .9875 '>171 .1811 .1884 .1887 .9890 
2.3 .9H3 .9891 .MN .1901 .990• .1908 .not .1911 .1113 .. , . . 
z.• .1918 .1120 .9921 .1925 .1927 .1929 .lt31 .N32 .1134 .1931 

2.5 .9938 ·.99.0 '"'' .9943 .19•5 .9946 .9948 .9949 .1951 .1152 
2.1 .9153 .195S .9951 .9957 .9959· .9960 .9H1 .9962 .9113 .... 
2.7 .INS .9981 .9967 nu •• .9970 .1971 .9972 .9913 .117' 
2.8 .ttr• .9175 .1971 .H77 !1177 .1978 .9979 .9979 .l980 .... , . 
2.9 .9911 .9182 .1182 .1983 .998' .NM .9985 .nas .1911 .... 
30 .1187 ·'"' .ltl7 .nia .... .1111 .1981 .1119 .9IIO .NIO 
31 ·"'° .ffll .ffl1 .199'1 .9992 .ffl2 .1112 .1912 .1113 .1113 
3.2 .1113 .1113 .1114 ...... ..... . 1994 .1114 .INS .INS .Ill$ 

3.3 ;ms .9995 .9195 ..... .1991 ..... .1991 .1898 .IHI .1197 
3.C 9997 .ffl7 .9917 .ltl7 . 9997 .1117 .1997 .1117 .1117 .... 
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