BAB YV

ANALISIS STABILITAS LERENG

5.1 Analisis Stabilitas Lereng

Pada kasus ini analisis dilakukan dengan menggunakan metode Fellinius
dan Bishop dan semua hitungan dimasukkan dalam tabel dengan program excell.
Untuk mendapatkan hasil analisis yang benar, langkah pertama adalah penentuan
R kritis. Penentuan nilai R kritis adalah R yang didapat dari panjang koordinat O

dan A. R kritis dapat dilihat pada gambar 5.1.
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Gambar 5.1 Penentuan R kritis
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Perhitungan R dapat dilihat pada tabel berikut:

Tabel 5.1 Hitungan R (jari-jari)

Koordinat O | R(m) | ~AOC (*) | Luas AOC (m?)
01 (0,6) 6,325 62,47 21,798
02 (1,6) 6,083 71,075 22,939
03 (2,6) 6 80,406 25,247
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Dari tabel diatas R yang dipakai (R kritis) adalah pada koordinat O3 (2,6) dengan

R = 6 m, dan sudut AOC = 80.406". Pemakaian koordinat O3 dikarenakan

mempunyai bidang longsor yang paling besar (Luas AOC). Dan selanjutnya R dan

. sudut AOC tersebut dipakai untuk semua perhitungan (untuk semua sudut

kemiringan).

Contoh hitungan yang dipakai adalah pada semua sudut kemiringan dengan

jumlah pias 6, dan untuk semua hitungan adalah berbentuk tabel.

5.2 Perhitungan Untuk Sudut Kemiringan 90’

0.(2,6) 8
L S
D T c1=0,042
lap. 1 \\ /C 1,4 m g1=28
= 2=0,035
lap. 2 ~JF Lim -z
/G
lap. 3 25m ¢3=0,021
. 03=35°
a=90—

Gambar 5.2 Koordinat dan bidang longsor pada sudut 90°
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Hitungan stabilitas lereng dengan sudut 90° dan jumlah pias 6.
Menentukan koordinat awal, titik A =(2,0) dan O = (2.6).

Koordinat E = (0,0); koordinat B didapat (0.5) dan koordinat D = (2.5).

Panjang OB =LOB =1m, LOA =R=6m

LCD =104 —108 -6 -©¥ -5916m.
Koordinat C (XC,YC):

XC =L(D+XO =5916+2 =7916m; YC=50m.
Jadi koordinat C = (7.916.5).

Koordinat D (XD,YD) = (2,5)

Koordinat E didapat: (0,0).

LOC =R = /(x4—X6) +(Y4=10) =4(@-2) +(2-6) —6m

LO4 =R =6m, LBC =XO+LCD =2+5916 =7915m,

LOE =YE-YO :6-O=6m,LLTE =XA-XE =2-0-2m.

Koordinat F:
XF = (104 +(LOE-vF} +2. . = (6] +(6-36) +2-7499m
YF  =H+H, =25+1,1 £36m

Jadi koordinat F: (7,499:3.6).

Koordinat G:
XG  —\(L0A) +(LOE-¥yF} +2 — J6) +(6-25F +2=6873m.

YG =H: =25m

Jadi koordinat G: (6,873:2.5).



Koordinat H: (XC + 2,YO) = (5,916 + 2:6) = (7.916;6).

_~ COD = arc tan /’f))i = arc tan —6— = 80.406"
LOB 1
- AOC = /COD = 80.406".
XC - XIDV +(YC=YF)? 2
_~ COF =72 x arc sin (‘[( ) R( ) ) =13,984".
_ (,/(XF—XG)"- +(F 2 YG)? 2) .
£ FOG =2 xarc sin 7 ’ =12.107".
G~ XA 2000 VAL 2
~ GOA = arg sinl( (4G~ R( 4) “) = 54315°,
LCE _ £COK o xRee=1464m.
360
| P
LIG _£C0F onkR - 1268 m.
360
LGA _ £COF orxR =5688m.
0= 28; 02 =38, Qs = 35.

¢, =0,042; C;=0,035 C;=0,021

Lebar tiap pias = %2 =0,986 m.

Hitungan untuk pias ke 1 dengan metode Bishop:

X, =% xB =1%x0,98 =0/493m.

o, —arcsin — =47131"
R
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vl = =59797 m.
tan 91
hl =LCD -(LOE -y1)=5_(6- 59797)  =49797m.
W :(BIXhlx‘Yl)+(Bth2X72)+(BlXh}XYS)
~ (0.986x 1.4 X 1.0563) + (0,986 x 1.1 x 1,487) + (0,986 x 2.480 x 2,562)
= 6,5795 t/m.
( ; 3
CoxB = et L
W sin 0, =6,5795'sin (4,715%) = 0,5408tm.
W tan @, = 6,5795 tan 35° =4.6094 t/n.

(cixBp)+Wtan @z = =4.641 t4n.

Untuk mencari F dilakukan dengan iterasi yang berulang (1ria! and error).
Dicari M dengan F coba-coba.

Fo = 1,700 didapat M, pada lapis 1 = 1,03049

(i xBy)+Wian ;) M, = 4.50413 (pada lapis 1).

F, =(Z((c: x B)) + Wtan ©3)/ M;)/{ZW sin ;) = 1,720.
Dari F, didapat M, = 1,03009.

((c1xBy)+ Wtan @3)/ My = 4.50586.

F; =(Z((c; xB))+ W tan ©3)/ M)/ (ZW sin 6)) =1,724.
Dari F, didapatM; = 1.03003.

((cixBy)+Wtang3)/ M; = 4,50516.

F; =(Z((c; xBy) + W tan ©3)/ M3)/ (ZW sin 6,) =1,724.

Karena nilai F, = F 3, iterasi dihentikan dan didapat nilai F =1,724.




Hitungan untuk pias ke 1 dengan metode Fellinius:

X1 =%xB =% x098 =0493m.
0, = arc sin L 471 50"
R
v, &= ~ 59797 m.
. tan &,
h, =LCD -(LOE -¥) =5-(6-59797) .=49797 m.
w =Bixh xy)+(Bixhyxyy) r(Bixhs xv3)

= (0,986 x 1,4 x1,0563) + (0,986 x 1,1 x 1,487) + (0,986 x:2,480 x 2,562)

=6,5795 tin
W sin 6, =6,5795 sin (4,715°) = 0,5408 tin.
W cos 6, = 6,5795 cos (4,7150%) = 6 5572 vm.
LW sin 6 = 11,76tin.

ZW cos 0 untuk lap. I =11+ I1I= 24,667 t/n.

W cos 8 untuk lap. I+ 1 =0,7539 tm.

XW cos 0 untuk lap. 1 =0,1154 vm.

LAC xc  =(LCF xey)+ (L FG x.¢3) +(LGA x'cy) | =0.225.

W cos 6 x tan @ = (24,667 x 28,000)+(0,7539 x 38,000)+(0,1154 x 35,000)
= 17,922 vm.

F=((LAC xc)+(W cos 8 x tan @))/(EW sin 8) = (0,225 + 17,922)/11,76 = 1,543.
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5.3 Perhitungan Untuk Sudut Kemiringan 75°
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0 (2,6)
T - S
o R
lapisan 1 \ B, D ! e C o1 = 0,042
' ! /, ~ E 1,4 m (P] = 08°
I t / N )
: 0 ) / CZ=0,035
tapisan 2 : R: f F ’
: / - 1.1m 02 = 38°
s : /, — ' ,7G .
lapisan 3 3=0,021
‘ ,"/ o 11 2.5m 93=35°
=75

E@00 AGO

Gambar 5.3 Koordinat dan bidang longsor pada sudut 75°
Hitungan stabilitas lereng dengan sudut 75° dan jumlah pias 6.
Menentukan koordinat awal, titik A = (2,0} dan O =(2,6).

Koordinat E = (0,0); koordinat B didapat (2.,3).

Panjang OB=LOB =1m,LO4 =R =6m.
LBC = VLOA - LOB" =+J61~1* =5916m.
Koordinat C (XC,YC):

XC=LBC =5916+2=7916m :YC=50m.

Jadi koordinat C (7.916;5).

Koordinat D (XD, YD)

YD=5

xpD= TP 03 193340
tana tan75

Jadi koordinat D (3,340.5).




( (\/(XF—XG)z +(YF - YG)? /’2”

< FOG = 2 X arc sin P
\ /
/( [P 5 5
HXG-XAY +(YG=-YAY 2)
ZGOA :arcsin] VAL ) (G -¥A) W'
l R J
\
LCF A = 1,464 m.
360
_— "OF
LG = fCO x2rxR =1268m.
360
— ZCOF
LG4 = ¢ X2rxR =50688m.
360
0 =28; @ =38; @3 = 35.

c; =0,042; C;=0,035; " (3=0,021.

1.CD

Lebar tiap pias = B = 0,986 m.

Hitungan untuk pias !a dengan metode Bishop:

Xja =1 x Bja =1%x%x0,670 =0,3349m.
xla
0;a =arcsin . =3.2001%
1 R E
yia = nd = 59906 m.
tanba

hia =(xjatana)-(LOE -ya) = 12406 m.

Y =(Braxh; xy1) + (Biaxhy xy2) + (Bia x ha x 73)

= (0,670 x 0 x 1,0563) + (0,670 x 0 x 1,487) + (0,670 x 1,2406 x 1,435)

~ 11,1926 tin

CrXBl :C3XBla =0,0141 tm.

=12,107°.

=54.315".
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W sin 61, =1,1926 sin (3,2001°%) = 0,0666 t/n.

W tan @3 =1,1926 tan 35’ =0,8355 tin.

(c; x Bl) + Wtan @3 = 0,850 t/m.

Untuk mencari F dilakukan dengan iterasi yang berulang (trial and error).
Dicari M dengan F coba-coba,

Fo = 1,500 didapat M, pada lapis 1 =1,02452

((c1 x Ba) + W tan @3)/ My,  =0,82923 (pada lapis 1a).

F, = (Z((c; x By) + W tan @3y M)/(ZW sin 6,) = 1,476.

Dari F, didapat M, = 1,02495 (pada lapis 1a)

((c; x By) + Wtan @3)/ M, = 0,82888.

F> = (X((c1 x B1) + W tan ©3)/ Mp)/ (ZW sin 6;) = 1.471.

Dari F, didapat Mz = 1.02504.

((ci x By) + Wtan @3/ My '=0.82881.

F; =(Z({c; x B)) + W tan @;)/ M3)/ (EW sin 6;) = 1,469,

Karena nilai F; mendekati Fs, iterasi dihentikan dan didapat nilai F =1,469.

Hitungan untuk pias ke 1 dengan metode Fellinius:

Xja ='%xBia =1%x0, = (0,493 m.
X;a =1x Ba =% x0670 =03349m.
ga —acsin 27 =32001",
R
xa
1a = =5,9906 m.
i tanfla

‘hia =(atana)-(LOE -ya) =12406m.

W :(‘Bmxhl XY])+(Blaxh2X'Yz)+(B]aXh3 XY3)
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LCD =XC-XD =5916-17340 =4576m.

Koordinat E didapat: (0,0).

hn

=1m.

LOB =YO-YB =6-

LOC =R = (x4 YOF +(v4-yO) ~J2-2F +(0-6F =6m.

Koordinat F:

XF = (L0af +(LOE-VF) +2 = J6f +(6=35F +2 " =7459m

YF =H, + H; =Z5+1.1 = 3,6 m.
Jadi koordinat F: (7,499:3.,6).

Koordinat G:

YG =H; =25m.
Jadi koordinat G: (6,873;2.5).
Koordinat H: (XC + 2,Y0) =(7,916.6).

, LBC
ZCOB = arc tan —— = arc tan é = 80,4060,
LOB 1

ZAOC = 80,406°.

| 5 .
J(XC - XF)? +(YC -Y. )
£ COF :2xarcsinlr("( C-AF) ;(YC YF)" /2

\

=13,984°
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= (0,670 x 0 x 1,0563) +(0,670 x0 x 1,487) + (0,670 x 1,2406 x 1,435)

=1,1926 tim.
Wsin 0, =1,1926 sin (3,2001%) =0.0666 tin.
W cos 6y, =1,1926 cos (3,2001") = 1.1815 tin.
XW sin 0 =11.4201 ¢vm.
2ZW cos 0 untuk lap. 111 =1.1815 vin.

2W cos O untuk lap. II + IIT.- = 1.2578 t4n.
EW cosQuntuk lap. I + 11 + [IT=16.7133 tim.
W cosBuntuk lap. [ + II + = 0.6544 ¢in.

YW cos 6 untuk lap. I =0.3752 tin.

LAC xc =(LCF x¢

(=

Y H(LFG x ) +(LGA x ¢3)=0225 m.
W cos 6 x tan @ = (11815 x 35,000) + (1.2578 x 35,000)+ (16,7133 x-35.000) +
(0.6544 x 38.000) + (1.3752 x 28.000)
= 14,122 tin:
F =((LAC x¢) +(W cos 6 x tan ¢))/(EW sin 8)
= (0,225 + 14,122)/11,4201

=1,256.
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1 0.5916 | 1,0563 | 1,487 | 1,435 | 02958 | 2,8258 | 59927 | 1.0986 ]| 0O 0 1,0966 | 0,9310
2a | 0.0784 | 10563 | 1,487 | 1435 | 06308 | 6,0016 | 59667 | 2,3209 _ 0| 0 ]23209 02611
W TOTAL LAPISAN Il \
20 [ 0295 [1,0563 ] 1,487 | 1,435 | 08175 ] 7.7588.] 5,9440 12,9950 .0 .| 0550 | 2,4445 | 12763 |
W TOTAL LAPISAN II+]1i : . .
2c 102182 | 10563 | 1,487 | 1435 | 1,0741 [10,3125 | 59031 | 3.9117 | 0407 | 1.4 | 2.4045 1,2036 |
%8 101568 | 10563 | 1,487 | 1,435 | 12616 | 12,1380 | 58659 | 4,5742 | 1.107 | 11| 23673 | 09725 |
b 104348 | 10563 | 1,487 | 1,435 | 15574 | 15,0444.| 57944 | 47944 | 14 11| 22944 | 27857
4 105916 | 1,0563 | 1,478 | 1,435 | 2,0706 | 20,1879 | 56314 | 46314 | 1.4 11..1.21314 | 36461
5 105916 | 1,0563 | 1,478 | 1,435 | 26622 | 26,3402 | 5,3771 | 43771 | 1.4 111 18771 | 34302 |
6 105916 | 10563 | 1,478 | 1,435 | 3,2538 | 32,8403 | 50411 | 40411 | 1.4 1,1 1,5411 | 3,1450 |
7 05916 | 10563 | 1478 | 1,435 38454 | 39,8590 | 46057 | 5,6057 | 14 | 1.1 1,1057 | 2,7754
8 | 05916 | 1,0563 | 1,478 | 1,435 | 44370 | 47,6888  4,0369 | 3,0389 | 1.4 11| 05389 | 220942
9a__ | 01402 | 10563 | 1,487 | 1,435 | 4,8029 | 53,1763 | 3,5961 | 2,5961 | 14 1.1 | 00961 | 04560
W TOTAL LAPISAN I+[I+11] 1 ]
S | 04515 | 10563 | 1,487 | 1,435 | 50988 | 58,1890 38,1627 | 2.1627 | 1.4 0763 0 | 11798
10a_ | 01746 | 1,0563 | 1,487 | 1,436 | 54118 | 64,4178 | 25308 | 1,5008 | 14 | 0191 0 |03077 ]
LAAL ol s —— T I .. -
10b | 0,4170 [ 1,0563 | 1,487 | 1435 | 57076 | 72,0390.] 1,8502.1.0,8502 [ L0.850| | 0 L 0 Toaras |
W TOTAL LAPISAN | ]

Tabel 5.16 Perhitungan Stabilitas Lereng Metode Bishop Untuk Sudut Kemiririgan 75" dengan jumlah pias 10 (lanjutan)
_cxB_ [ Wsin8 | Wtgg | 13+18 Mi (Um) ‘ 16/17 (Ym)
(Um)_ | (Um) | (¥m) | (Um) | FO] 1,500 | F1| 1.483 |F2] 1,480 | FO[ 1,500 [ F1 ] 1,483 | F2 | 1.480

13 14 15 16 17a 17b 17¢ 18a 18b 18c |
00124 | 0,0459 A 066223 | 0665 | 102182 | 102208 | 102213 | 065046 | 065030 | 065026
0.0016 | 0,0273 | 018293 | 0,185 | 1,04337 | 1,04391 | 104403 | 017690 | 017681 017679
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H 7,916 6
o) 2 6
Ppias ke B Y1 Y2 Y3 Xi O Yo h_ jhlap.1 hlap.2 hlap.3| W [Wsin® | Wcoso
(m) ({t/m3) | (tYm3) | (tm3) (m) ) (m) (m) (m) (m) (m) (t/m) (t/m) (t/m)
1 05916 | 1,0563 | 1,487 | 1,435 | 0,2958 | 28258 | 59927 | 1.0966 0 0 1,0966 | 0,9310 | 0,0459 | 09299
2800784 | 10563 | 1,487 | 1435 | 0,6308 | 6,0348 | 59667 | 2,34683 | 0 0. .| 23469 | 0,2640 | 0,0278 | 0,2626
W TOTAL LAPISAN ili e 3 - 1,1924
2b [ 0295 | 10563 [ 1,487 | 1,435 | 0.8175 | 7.7588 [ 59440 ] 29950 | 0 [ 0550 | 24445 11,2763 | 01724 | 12646
W TOTAL LAPISAN I1+lll 1,2646
2c 102182 | 10563 | 1,487 | 1,435 | 1,0741 | 10,3125 | 59031 | 3,9117 | 0,407 141 2,4045 | 1,2036 | 02156 | 1,1842
3a | 01568 | 1,0563 | 1,487 | 1,435 | 1,2616 | 12,1380 | 5,8659 | 4.5742 | 0.293 11 3,1816 | 1,0208 | 02147 | 0,9980
3b | 04348 | 10563 | 1,487 | 1,435 | 15574 | 15,0444 | 65,7944 | 4794 14 1,1 2,2944 | 27857 | 07234 | 26902
4 05916 | 1,0563 | 1,478 | 1,435 | 2,0706 | 20,1879 | 56314 | 4.631 1,4 11 2,1314 | 36461 | 12588 | 34220
5 05916 | 1,0563 | 1,478 | 1,435 | 2,6622 | 26,3402 | 53771 | 4377 1,4 1,1 1,8771 | 34302 | 1,5226 | 3.0738
6 05916 | 1,0563 | 1,478 | 1,485 | 3,2538 | 32,8403 | 50411 | 4,041 1,4 1,1 1,5411 | 31450 | 1,7061 | 2.6420
7 05916 | 1,0563 | 1,478 | 1,435 | 3,8454 | 29,8500 | 46057 | 3.606 1,4 11 1,1057 | 2,7754 | 1,7794 | 2.1300
8 05916 | 1,0563 | 1,478 | 1,435 | 4,4370 | 47,6888 | 4,0389 | 3.039 14 1,1 0,5389 | 22942 | 1,6971 | 15438
9a | 01402 | 1,0563 | 1,487 | 1435 | 4,8029 | 53,1763 | 3.5961 | 2596 14 [l 1] 0,0961 | 04560 | 0,3651 | 02732
W TOTAL LAPISAN 1+11+lii 17,9570,
Sb__ | 04515 | 1,0563 | 1,487 | 1,435 | 50988 | 58,1890 | 3.1627 | 2163 14 | 0763 0 1,798 | 1,0028 | 06215
108 ] 0,1746 | 10563 | 1,467 | 1,435 | 54118 [64.4178| 25908 | 1,591 | 14 | 0191 | 0 03077 ] 02776 | 01328 |
WTOTAL LAPISAN I+It e 0,7542
_10b [ 04170 ] 1,0563 | 1,487 | 1435 | 57076 | 72,0390 | 18502 | 0850 | 0.850 | o | o lo03745] 03563 | 01153
W TOTAL LAPISAN | 11,3655 | 0,1153
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Tabel 5.18 Perhitungan Stabilitas Lereng Metode Bishop Untuk Sudut Kemiringan 75" dengan Jumlah pias 12
titik koordinat LOC=R 6,000 o1 28,000
X Y L BC 5,816 92 38,000
A 2 0 LCD 4,576 o3 35,000
B 2 5 L OB 1,000 c1 0,042
c 7,916 5 LOA=R. | 6000 c2 0,035
D 3,34 5 L OE 6,000 | c3 0,021
E 0 0 LEA 2,000 FO 1,500
F 7,499 | 36 Sudut COB 80,406 F1 1,482
G 6873 | 25 Sudut AOC 80,406 F2 1,479
H 7,916 6 F3 1,478
0 2 6
piaske | B Y1 2 ¥3 xi 8 yi h | hlap.1| hiap.2 [ hiap.3 | wW
(m) | (Um3) [ (m3) | @m3) | (m ©) m_ | m | (m (m) (m)__|_(Um)
1 2 3 4 5 6 7 g8 | 9 10 11 12 |
1 04930 | 1,0563 | 1,487 | 1,435 | 02465 | 2,3546 | 59949 | 09149 | 0O 0 0,9149 | 0,6472
2a__ | 01770 | 1,0563 | 1,487 | 1,435 | 05815 | 55616 | 59718 | 2,1419 | 0 0 2,1419 | 0,5440
W TOTAL LAPISAN ill |
2> ]02950 [ 10563 | 1,487 | 1,435 | 08175 | 7,8309 | 59440 129950 | 0 _ [ 0550 | 24445 | 1,2763 |
W TOTAL LAPISAN II+IIl :
2c 100210 | 1,0563 | 1,487 | 1435 | 09755 | 9,3569 | 59202 | 3,5608 | 0,0392 | 11 | 2.4216 | 0.1082
3a 103540 | 1,0563 | 1487 | 1435 | 1,1630 | 11,1765 | 58862 | 4,2266 | 07389 | 11 | 2.3876 | 2.0682
3b 0139 | 1,0563 | 1,487 | 1435 | 1,4095 | 13,5867 | 58321 | 4,8321 | 1.4 11| 2,3321 | 0,8981 |
4 0,4930 | 1,0563 | 1,487 | 1,435 | 1,5865 | 15,3323 | 57865 | 47865 | 1.4 11| 22865 | 3,1530
5 0,4930 | 1,0563 | 1,478 | 1,435 | 22185 | 21,7002 | 55748 | 45748 | 1.4 11 | 2,0748 | 2,9984
6 0,4930 | 1,0563 | 1,478 | 1,435 | 27115 | 26,8667 | 53524 | 4,3524 | 1.4 1,1 1,8524 | 2,8410
7 04930 | 1,0563 | 1,478 | 1,435 | 3,2045 | 32,2818 | 50726 | 4,0726 | 1.4 1,1 1,5726 | 2,6431
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8 04930 | 1,0563 | 1,478 | 1,435 | 36075 [ 38,0428 | 47253 (37253 1.4 | 11 1,2253 [ 2,3974 |
9 04930 | 10563 | 1,478 | 1,435 | 4,1905 | 44,3001 | 42941 | 32941 | 1.4 11 07941 | 2,0924 |
10a_ | 0,4360 | 1,0563 | 1,487 | 1,435 | 4,6550 | 50,8806 | 05,7856 | 2,7856 | 1.4 1,1 0,2856 | 1,5366
W TOTAL LAPISAN 1+11+1ii —— o |
10b | 0,0570 | 1,0563 | 1,487 | 1,435 | 4,9015 | 54,7773 | 5,4605 | 2,4605 | 1.4 1,361 0 0,1996
11 0,4930 | 1,0563 | 1,487 | 1,485 | 51765 | 59,6268 | 30338 | 2.0338 | 1.4 0,934 0 1,4136 |
12a_ | 00760 | 1,0563 | 1,487 | 1,435 | 54610 | 655284 | 24855 | 1,4855 | 1.4 0,385 0 0,1560
W TOTAL LAPISAN I+I] :
12b [ 04170 ] 1,0563 | 1,487 | 1,435 | 57075 72,0355 [ 1,8505.] 0.8505 | 0851 | 0. 1. 0 | 0,3746

W TOTAL LAPISAN | 0§ B T ST

Tabel 5.18 Perhitungan Stabilitas Lereng Metode Bishop Untuk Sudut Kemiringan 75" dengan Jumlah pias 12 (lanjutan)

cxB | Wsin® | Wtgo | 13415 Mi (t/r) 4 16/17 (Ym) L
_(tm) | (tm) (Ym) | (Um) |FO| 1500 |F1[ 1482 |F2| 1479 |FO| 1,600 | F1 ] 1482 | F2 1479 |
13 14 15 16 17a 17b 17c 18a 18b 18c
00104 | 00266 |045344 | 0464 | 101835 | 101858 | 101863 | 045543 | 046533 045531
0,0037 | 0,0527 | 0,38114 | 0,385 | 1,04057 | 1,04111 104123 | 036985 | 036966 | 036962

0,0082 | 0,1740 [0,89414 | 0902 | 1,05433 | 1.05505 | 108525 | 085583 | 085522 | 0,85509

00007 | 00176 | 00758 | 0076 | 106265 | 106355 | 1.06375 | 007197 | 007191 | 007190 |
00115 | 04011 | 1,44896 | 1460 | 1,07158 | 107266 | 1,07289 | 1,36290 | 1,36154 | 136124

00045 | 02111 | 062918 | 0634 | 108175 | 108306 | 1,08334 | 058580 | 0,58510 | 0,58495
0.0160 | 08340 | 2,20892 | 2225 | 1,08792 | 1,08939 | 1,08971 | 204513 | 204238 | 204178
00160 | 1,1091 | 21006 | 2117 | 1,10183 | 110388 | 1,10433 | 192100 | 1,91743 | 191866
00160 | 12844 |1,99036 | 2,006 | 1,10812 | 110563 | 110617 | 1,81882 | 181470 | 1.81381
00160 | 14122 | 18517 | 1868 | 100484 | 109781 | 109845 | 170592 | 170132 | 170032

0,0160 | 1,4779 | 167957 | 1,696 1,07530 1,07872 1,07946 1,57685 1,67186 fm‘\.owmi.

-

S8



00160 | 1,4618 | 146588 | 1,482 | 1,04177 | 104565 | 104649 | 1.42048 | 1.41721 1,41607 |
0,0142 | 1,1925 | 1,07653 | 1,091 | 099312 | 099742 | 099836 | 109826 | 109352 | 1,09249 |
0,0022 | 01631 ;015604 | 0,158 | 1,00220 | 1,00734 | 100844 | 0,15786_| 015707 | 015689 |
00189 | 12199 | 1,10504 | 1,124 | 095500 | 096034 | 096149 | 117686 | 117031 1,16891 |
0,0029 | 0,1420 | 0,12191] 0125 | 088825 | 089388 | 039511 014052 | 013963 | 0,13944 |
00175 | 0,3564 | 0,19929 | 0217 [ 064535 | 064935 | 065022 | 033595 | 033388 | 033343 |

11,5364 17,10146 | 17,05806 | 17,04869 |

Tabel 5.19 Perhitungan Stabilitas Lereng Metode Feilinius Untuk Sudut Kemiringan 75° dengan jumlah pias 12

titik koordinat LOC=R 6,000 | Sudut COF 13,984 c 0,042
X Y LBC 5,916 Sudut FOG 12,107 c2 0,035
A 2 0 LCD 4576 Sudut GOA 54,315 | c3 0,021
B 2 5 L OB 1,000 L CF 1,464 LACxc 0,225
C 7,916 5 LOA=R 6,000 | LFG 11,268 | Wcosaxtgn® 15,091
D 3,34 5 L OE 6,000 L GA 5,688 F 1,315
E 0 0 L EA 2,000 KX 128,000
F 7,499 3,6 Sudut COB 80,406 P2 38,000
G 6,873 25 Sudut AOC 80,406 ¢3 35,000
H 7,916 6
0 2 6
ias ke B ¥1 v2 ¥3 Xi 0 yi h hlap.1 | hlap.2 | hlap.3 W Wsin® | Wcos 0
(m)__| (Ym3) | (Ym3) | (tYm3) | (m) ) (m) (m) (m) (m) (m) (tm) | (t/m) (¥/m)
1 0,4930 | 10563 | 1487 | 1435 | 0,2465 | 23546 | 59949 | 0,9149 0 09149 | 06472 | 0,0266 | 0,6467
2a 01770 | 1,0563 | 1,487 | 1,435 | 05815 | 55615 | 59718 | 21419 0 | 21419 | 0,5440 | 0,0527 | 0,5415
W TOTAL LAPISAN Il 1,1882
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Jadi koordinat D (4,887;5).
LCD =XC-XD =7916- 4887 =3,029 m.
Koordinat E didapat: (0,0).

LOB =YO-YB =6_5 =1 m.

93

LOC =R = y(X4- XO) + (24 - yO) =y(2-2)+(2-6)=6m,

LO4 =R =6m

LOE =YO-YE =6-0%6m

LEA =XA-XE =2-0=2m

Koordinat F:

—\2 —= W M A e
XF :V/@A) +(LOE—YP) +2 = y(6) +(6-36) +2
YE =H+H;  =25+11 =36m

Jadi koordinat F: (7,499:36).

Koordinat G:

XG = (Loa) + (LOE - YT 2 =(6f +(6=25) +2

YG =H; =25m
Jadi koordinat F: (6,873;2,5);

Koordinat H: (XC,YO) = (7,91 6:6).

ZCOB = arc tan Liﬁ = arc tan 6 . 80,406°.
LOB 1
ZAOC =90° - / AOE =90°-19,471° = 80,406°.

R

=7,499 m.

=6,873 m.

[ Wxe - xry? Y,-YF’,/Q)
~ COF =2 x arc sin [(L#)\] =~ 13.984°,
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(Joxr —xcy +or-¥6)? /2))
< FOG :2xarcsin(v( ) +( )| :12,1070,
\ R J
((;W{;_ VAV + (VG — YA )
ZGOA = arc sin | N——— D j‘(‘” ) /| =54,.215"
‘\ K }
LeF = 2997 (onxR =1464m.
360
_ COF
LG =200 onxR =1268m.
360
LA =20 (onxR _=5688m.
360
¢ =28; ¢ = 38; @z =35.

c; =0,042; C, =0,035;,  C;=0,021.

LT

D

Lebar tiap pias = = 0,986 m.

2

Hitungan untuk pias 1 dengan metode Bishop:

x;  =wxB = 14%x0,98 =04930m.
0 = ar¢ sin Ll =4,7131°.
R
gy = = 59797 m.
tan 6,
hy, =(tano)-(LOE-y;) =08336m
W =(Blaxh1x71)+(Blaxh2 xv2) + (Blaxh; xv3)

=(0,670 x 0 x 1,0563) + (0,670 x 1,487) + (0,670 x 0,8336 x 1,435)

= 1.1795 ¢im.

Cx By =C3;xBia =0,0207 vm.
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5.4 Perhitungan Untuk Sudut Kemiringan 60°

ML LT 7R H

lapisan 1 : | LT C ¢1=0,042
apisan 1 : T Lam o gleoe
epsan2 | ST R T a2=0038
psans I 1AM gr=38°

: | gt f ¢3=0,021
lapisan 3 ; | o 25m 3=35°

| | ;

i ’//d = 600 | o -

£(0,0) T TAGO)

Gambar 5.4 Koordinat dan bidang longser pada sudut 60"

Hitungan stabilitas lereng dengan sudut 60° dan jumlah pias 6.
Menentukan koordinat awali, tittk A = (2.0) dan O = (2,6).

Koordinat E  ={0,0); koordinai B =(2.,5).

Panjang OB =LOB =1m, LO4 =R=6m.

LBC =VLOA —LOB =46’ -1 =5916m.
Koordinat C (XC,YC):

XC =LBC +2=5916+2 ~7916m; YC=50m.

Jadi koordinat C (7,916;5).
Koordinat D (XD, YD)
YD=5

_m 5

= +2 =2887+2 =473887.
tana tan 60
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W sin 0; =1,1795 sin (4,7131°%) = 0,0970 tin.

W tan @s =1,1795 tan 35° =0,8263 tm.

(c; x Bja) + Wtan @3 = 0,847 tm.

Untuk mencari F dilakukan dengan iterasi vang berulang (irial and error).
Dicari M dengan F coba-coba,

Fo = 1,300 didapat M, pada lapis I =1,04091

((c; x By) + W tan @3)/ My, - = 0,81372 (pada lapis 1).

F, =(Z((c; x By) + Wtan @3)/ M;)/(EW sin 6,) = 1,298.

Dari F, didapat M, = 1,04098 (pada lapis I)

((c; x By) + W tan ¢3)/ M, - =0,81366.

F> = (X((c1 x By) + W tan @3)/ M)/ (ZW sin 6;) = 1,298.

Dari F, didapat M; = 1,04100.

((c; xBy)+ Wtan @3 M; = 0,81365.

F; =(Z((c; x By) + Wtan @3)/ M;)/ (EW sin 6;) =1.297.
Karena nilai F3 mendekati F, iterasi dihentikan dan didapat nilai F =1,297.

Hitungan untuk pias ke 1 dengan metode Fellinius:

xi  =Y%xB, = 1 % 0,986.-=04930
0,  =—arcsin L =47131°,

y, = ta:@ ~5.9797 m.

hy, =(tana)-LOE-y) =08336m.

W =Biaxh xy1)+ (Biaxhyxy2) + (Brax hs x7v3)

= (0,670 x 0 x 1,0563) + (0,670 x 0 x 1,487) + (0,670 x 0,8336 x 1,435)
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=1,1795 tin

W sin 6 —1,1795 sin (4,7131°) =0,0970 t/m.
W cos 6, = 1,1795 cos (4,7131%) —1,1755 vm.
TWsin 6 =10,3544 ym.

SW cos 6 untuk lap. I1I =2 4479 tm.

YW cos 0 untuk lap. II + I =2.4415 ¢m.
LW cos 6 untuk lap. I + II + III = 8,6068 vimn.
TW cos 0 untuk lap. I + 11 =3,0546 vim.

TW cos 6 untuk lap. I =0,1152 t/m

LAC xe  =(LCF xe)+ (LFG x¢)+ (LGA x¢5) =0225m.

W cos  x tan @ = (2,4479 x 35,000) 1 (2,4415 x 35,000) + (8,6068 x 35,000) +

(3.0546 x 38,000)+(0,1152 x 28,000)
~ 11,898 tin.
F = (LAC x ) +(W cos 8 x tan ¢))/(ZW sin 8)
— (0,225 + 11,898)/10,3544

=1,171L.

96



98

[PR——— - - - PR O R S BOuu

| 08GSEEL | TeiSEEL | ISTUEEL R | wecoL ]
| S9608'0 | Z/608'0 | s660E0 | 66/69'0 | €8/69'0 | 92/690 | 912’0 | 29861'0 | 2GGE0 | S/L00

ZLGEO'L €eGe0’L ZLoe0’l 00810°} 6L.10'1 2010} ¥GO'L | 86L€0'} | 9iPL'L | 81200

\ZIvSe | zievsc | €96vSe | 9l9LbL | 85SLLh | ceshLl | wkBT | 21808C | €¥/9°C | GS€00

856910 | ©0959L'0 | 8969L0 | 28904t 89901°1 G190} 'L €810 | w1810 SKZL'O | 61000

YBYSLE Tgloole | Jpgolel | v68ZL L Zvechl | 9GLCLl | TISE [ C98ESE | 0/06¢C | OCEOO.
€9.v2'0 | S9/vz'0 | wiipzo | veser'v | ezeel’t | vese 182’0 |'80622'0 | I¥6L'0 | £200D |

629197 1 Groloe | zellge | oseell LLeck’L | seeelk | 996C | 200%6C | 2iEl'L | €920°0

SR —l e

€862 0 G8Y62 0 Z6v6z0 | 8secht | 1GeZL') yZeZh' b | LEE0 | +E8ZE0 | 28540, | 0£000 |

_Sssiel [ gesiel

B8GLEL | pechlL | szzhlL | SOzvLh | €9v'L | Zospy'L | 88850 | ZvL00

00580 €05¥8°0 915+8°0 €9880'L ,mmwwo# Zv880'L 0260 | 820160 | 2€92'0 | 96000
G9EL80 99¢i80 TLELBO oo_‘voél 86070'L L6OPO'L /¥8'0 | €928°0 | 0/600 | L0200

o8l g8l E NN er} 9t St vl | €l
862'L [ed | secy [ 131 ooc’t [od {86zt [2d| 862 |14 00t [0d | (wp) | (wp) (wp) 1 (wp)
(W) Liigk (W) I Sl+ch | dDIM [guIsp | gxd

(uenluey) g serd yejunluesusp (9 ueguLway Inpng ymun doysig] opojojN Jua1d7 Sell[IqelS uesuniyidd 77's [9qel

L I e B INVSIdV1 TVL0L M
pele0] 0 | 0 | 8v8'0 [9/p8'0 ] 9/vB'L | 6S€0TL | GL0L'S [ GEv'L | /8v'L [ €950k | LWWO | 49 |
| 11+1 NVSIdV1 TVLOL M
20zet [0 [ 9950 | v'L [8S96'L | 0896C | €2GE09 | GpIZ'G | GEV'L [ /8Y'L [ €950V [ 6950 | ©9

SRR i




100

"ezeee | v626'L VL bl [ v6eh'y | v6ey'S | L6L1'GC | 82GS'C | SEV'L | Z8Y'L | £9507) | G899°0 By |

Z699°0 | 610LC 1) Zlzl'0o [ 1eze’c | 8109's | 6¢86'02 | G8PL'C | SEV'L | Z8F'L | €9G0°) | 0O¥L 0O ac
‘ HI+1E NVSIdVT TVLOL M

eoev'z | Loezz | 1880 | 0 BOL8'Z | L0EL'S [ 0GvZ 2L | 88247) | Sev'L | Z8V'L | €950+ | 6650 eg

10Z1'0 | €61€C | L€00 0 L0SeZ | 2618°G | 2560wl | TLOV'L | Seb'L | Z8V'L | €9G0°L | 9GE0'0 az
1 I NVSIdV1 TVLOL M

€808'L | €06/} | 000 | 0O €06/} | 8668'S | 608Y°0L [ GLBO'L | GEP'L | Z8F'L | €9G0') | 6£0.0 ez
1 §/99°0 | 06290 0 0 06290 | 9886’ | 1E€S'E | 8690 ! GEW'L | /8¥'L | €950 | GBELO | |
A b ol 6 8 7 -y g v € Z L ]

(wp) (w) () (w) (W) (w) (o) (w) (cwpy) | (ewp) | (cwp) (w)

M ¢dejy | z-dejy | | "dejy y 1A ) Ix gh 2 LA q oy seid

9 z 0

682°1 e 9 916°, H

G621 Z] | 907 08 o0V Inpng ST | €89 )

glel 14 | 90v°08 g09 npng 9t 66v L 4

08e'L 04 000¢C V3l 0 0 3

1200 g9 0009 301 S 68'Y a

GE00 29 0009 d=v0 S 916°L o)

Zr0o 19| 000°} 80 1 S Z ]

000'GE £d 820°€ adi 0 Z v

000'8E zd 9l6'g 291 A X
000'82 L& 0009 ¥=201 JeuIpiooy 1nn

g seid yejunl uefuop ,09 ueduuway inpng ymun doysig SpoIdA SualaT sey|Iqels ueSumiyidg y7's [9qe.L

ZSLL0 | ppSE0L | NVSIdV1 TVLOL M

¢5ll0 | 26980 [vese0] O [ O [ 8¥80 [ 9/¥80 [ 9/v8'} | 65€0TL | GL0L'S | Gev'h | Z8v'h | €950'L | w0 | a9

o9vs0'e [+ NVYSIdVY1 TVL1OLl M




101

(ueluey) g seid yejwinl ue§uap ,09 ueduLiu

v

8280 vEEYL0 ¥3952°0 0650 | 69050} LEZE0°L 182°0 | 9tL22'0] 12v8'0 | 660070
T ovse0'C 29.01Z YE6EL'T v810L'L SPGB0t \Z6L0°L | 60€T | 2/v82C | SkiZ'C | 0vZ0©
- BPlZre 2IZEY'T SLLOp'T Glzel'l Z69Z1'L €9ELL’) \Wl'T [SYiLLT ] 22Si'e | 0vzo0
- Trive0 £r8ye'0 101520 889¢1°L 62CEL'L Z90Ct L 182’0 | 868/2°0 ! O¥6L°0 | €200°0
- GEOVP'C 205sv'C SELP'T | 8IGEL LLLEL) LB0CL')V | 11T | 2€S6LT | 6€29') | /1200
| 986LY0 | CiighC | 9EvZh0 | Swight WMSNZ 6vGLLL | €.v'0 | Z889Y'0 | /6£2'0 | 9¥000
 G0SvS'L £68YG | 88855} IR /5501, | €247V | 2890Z°) | §22L0 | 99100
(822400 | w2200 | $800 | 894011 [ 6e660°) | SSE60 | 9800 | G1p8OT0 | €6200 | 0K000
 BL¥BLL 19981} 8rL6L L 9/180°L | S0080°t 69540°L | 2z8Z'L |/899Z°L | 162€0 | 8¥10°0
€890 6989Y'0 9e69v 0 Sr1€0L | /e0E0’t 0y6C0'L | €800 | €9/9¥°0 | 200 | G500
o8l agl eg) o/) azl e/l gl Sl vl el
662l [2d | BIE} | 14 0BEL [04| G627 [ ¢4 | BFETL [ b | OecL [ 04 | (Wp) (wp) (wp) (W)
(Wa) Z1/91 R (w1 S+l | GBIM [ousm | gxo

1Y Mpng ) doysigl apojopy U] STH{iqeIS ueSumiiog 4 < oqe ],

I NVSIdV1IVIOL M

C€l€0] 0 ] 0000 ] Iv8'0 [€y80 [ €iv8L | 06€0'2L [ 901G | Gev’) | /8v’) [€960"t [ ZIv0 | a8
L 0 - =F II+1 NVSIdV1 TVLOL M
88€9°0 0 8EE'0 P L | 9L8L) ] 9/£.C | £8CB'Z9 | 6LECS | GEV'L | 8V} | €950') | €280 eg
LIV 0 9/6'0 bl [ €9/87C ] €9/€'C | LpEL'GS | 98S6'Y | GEV'L | B8Vl | €950'F | 9ep 0O qaz
B I+11+] NVSIdVT TVLOL M
8001} | 6E9E°0 Ll P'L | B€98'C | 6E98'C | 6688'6Y [ 6885 ¥ | SEV'L | 8.Vl | €950'L | Ge0E0 | €L
€192°¢ | 86060 Ll b'L | 860V'E | 8607V | 16/9'Th | ¥/90% | SE¥L | 8/b°L | €950 | G6EL O 9
68/8'€ | LI6K'l L' Pl | L166'C | /166 | 0989°CS | 6/C€€ | Sev'L | 8Pl | €950'F | G6EL0 S
| cesc0 [ Seelt [ VL[ vh|C6eey [ SEECS | 96vIET | seeee | Gevl | elv'h 1 €980y | V1200 | av.




102

8vC90 | /6620 [ 26990 [ 610LC | 1V [¥elel 0] Lece's | 8109'G | 528602 | S8vhc | Gev'h | /eyl | £950'F | 0010 | Gt
ZEPY T HI+IINVSIdYT TVLOL M
l92e'C | SCel'0 [€9ev’c | LOEZTZ | 18G50 0 6018 | L0EL'S | 0G¥Z'Z) [ 88Z.'L | Gev'L | Z8p°L | €950°F | G6650 | e
S9LL'0 | €6200 | LOZL'0 | €61€C | 1€00 0 L0SEZ | 2618'S | 2SA0'vL | ¢lob'L | Geb'l | Z8P'L | £950'F | 95€0°0 qz
€99Y 2 I NVSIdV1 TVLOL M
1008°L | Leee’o [90e8’t | £08L'F | 0190 0 €064’} | 8668°C | 6087 0L | G160V | GEP'L | 8V} | €950} | 66020 | ez
29990 | ZI¥0'0 | /990 | 06290 0 0 06290 | 9886's | 1€€S'C | 869E'0 | Geb'L | /8V'L | €9G0'L | G6EL0 b
(wp) (wp) (wp) (w) (w) (w) (w) (w) (o) (W) | (ewm | (cwp) | Tewn)y | (wy
8SOOM [eusM| M | edey|zdejy  Ldejy | g K1 g IX gl h LA g | osed
9 ¢ 0
9 916°L H
000'SE ) 90v'08 | D0V Inpng Sz | €89 9
000'8€ zo 9008 g00 inpns 9'c 66v'L 4
- | 00082 16 000'C LER 0 0 3
A ) 889G VY9N ' 0009 301 g 68y a
2 6 UB X D'soo M | 89¢1 941 0009 ¥=Y01 g 916'/ o)
5220 oXJV] o) 407 000t g0 1 S Z g
1200 £o X Y09 INpns 820 ao 1 0 c v
Ge0'0 Zo | L01Z1 904 INpng 916G og 1 A X
Zv0'0 1o P86 409 1pnS 000'9 ¥=201 JeulpJocy Ann
- gsed yejunlusSusp ;09 UBSULITLUSY INPNG SNJU[) SNIUI[[S,] SPOIIJA JUeI] Se)1|1qBIS UBSUMIYID] 7 G [90EL
_vOSZhel | 0S98bEl | SpSziEl - €517 0l
~ 0Z60€°0 §ZZLED SZ0ZED 58690 | 61690 ¥9¥/90 | 9120 | ¥S86L°0 | 16560 | /100
805160 | /66150 | S5€95'0 | ovees0 | 1iv8E'0 | T0S06G | 2150 | Ze66v'0 [ HB9s'0 | 52100
179660 0£V960 0/E€0°] 9/190", | /0€50°1 /€860 | SL0'L | 188660 | ¢950°L | Z910°0




103

[zl L ol 6 8 L 9 G 2 3 4 b
~{wip) (w) (w) (w) (w) w 1 @ T W (ewn) | (ewm) | (ewp) | (W)
M edejy [ zdejy [ deju |y K1 e X gl S A g o) seyd
9 z 0
/821 € 9 916°, H
16271 4 o008 20V inpng ST €/8'9 9
seel | 14 90v'08 800 1NpnS 9t | e6rL 4
loos L | 04 000°C Va1 0 0 3
1200 €9 | 0609 301 S 68’y a
1 SE0°0 29| 0009 H=VY0Q g 916°, o)
' Zr00 19 000+ 801 S Z g
000's€ 2o | 620°¢ an’i 0 z v
| 000'8€E zo 916G 081 A X
000’82 ey | 0009 ¥=201 Jeuipiooy Ay
o1 seid yejwnl ueSuap ,09 uBgu LWLy Jpng ynyun doysig SPOIDA] BUaIT selI|1qeIS UBBUMIYIS] 97 [0G8.L

6VLL0 | 0//9°6 - - o I NVSIdV1IVLOL M
6vilD | 16560 [Ze€0] 0 | 0 | /v80 [/v80] €/v8'L | 068C'CL | 90/°G | GEWL | /8v'L [ €950'1 | Ziv'0 | a8 B
£98Z°1 H+1 NVSIdV1 V101 M
€950 | v¥08°0 | ¥¥86°0 Q 850} V'L | e8skz | 28sr'e | 1€82VS [ 6106 | Sevl | Z8b'L | €950 | €260 eg
06140 | 2950°L [ 2228V 0 9760 Pl | ESLET [ EOLEE | LVELGS | 98S6'Y | GEW') | /8L | €950'L | 9EK0 q.

- 1y61 0l - IH+11+1 NVSIdV1IVLOL M
680.0 | 12v80 [ 80011 | 6£9€D Ll Pl | BE9B'C | BEYB'E | 5688'6R | 6885 | Sev'L | 8L | €9S0'L | SE080 e/
696€C | GLIZ'Z | €192°€ | 86060 D 7'l [ 860V | 860V | 16J97CK | $L90% | Sevl | 84v L | €9507) | 96610 9
L/2Z'C | 2ZGLC | 88l8°c | Zi6b') D b | L166'C | 1166V | 098S'CE | 6/ZE€ | Sev' b | 8p'L | €9507F | S682°0 S

| LLYE0 | C¥6L°0 [ Z86ET | SBEL Ll vl | S66Cy | S6EC'S | 96V1'6C | 9226 | Sev'y | 8lb L | €950'L | v1i00 | ab
€68lL°C | L00S'L | SPeSE | G626} 'L [ EriT8'0 [ B0S8'E | ¥6ZY'S | [611'GC | 825GC | Gev'h | Z8v'l | €950') | 58990 ep




104

Olv1S0 | 695160 | ¥ileGG | LOv60'L | S9060% | 008/0°L | 2950 | /69950 | L¥ZL'0 | 65000
[L0E8'0 | ©81€80 | 098e8'0 | ¢6890' | 9990t | 018S0°L | /88'0 | 6v.8'0 | 8¥8L0 | ¥CLOO
pOSOE' | [ZS0€0 | CL90E0 | evecO'L | 9vz0'h | ¢8lZ0’L | €LE'0 | 8E00€0 | L1200 | ¥2l0'0
- %8l %} €8} S /L 7O T AL B L
62’} |24 | see'v | 1d oog't o4 | s6zt 24 et Tud| 008 [od | (wm) | (wp) | lwp) | (wp)
] (wp) L1194 (Wwp) I Gi+cl | GDIM [ouIsm | gxd

(uemnfuey) o1 serd ygjuml ueduap 09 ueSunway mpng yniup doysig aporajA Suala sen|IqelS uesuniyidd 97's [9qe ],

| NVSIdV1 TV.LOL M
‘opzg0 | 0 | [0 | 1580 | 1680 | oS8t |ege0'eZ [ 504G ['Gev'l [ 8yt [€9S0L [ w0 | Q0L
II+1 NVSIdY1 V1O M
8/0E0 | 0 [ 16L0 vl 16G°L | 016S'C | 951y v9 [ ZLIp'S [ Sev'L | /8yl [ €950°) | SZLO | EOL
Z8LL1 0 1970 pU | ¥9b'z | Z09L°C | 1881’85 | £860'G | Gev'l | /8¥'L | €950k [ vIG¥0O | 96
] _ ] lii+11+1 NVSIdv1 VLOL M
9¥S¥'0 | 19600 L vl | 9667 [ lo6Ge €9/ €S | 6208y | SEv'V | 8LV ) | €950 L covi'o | E6
26T | 68ESO V'L v [ ecot | ese0’y | 88e9'Ly | 0’y [ GEW'L | 8/pL | €950} | 91650 8
¥SL.T | ISOb) N vl | 909 | /500% | 08G8'6E | yS¥BE | SEV'L | 8J¥'L | €950} | 91650 .
0svie | LIvSL b ] v 0w [ 11v0'S [ €0v8eE | 885¢'e | Sev'L | 8ip'L | €950'L | 91650 9 |
| ¥B6ED | LOWL'} L Pl | OvZ¥ | LOVC'S | ievi'6c | Gce6e | Sev'L | /8p'L | €950°L | 0LLOO | 9§
068LC | 9v68'} Ll 056'0 | IWv6'E | G¥EES | 52985 | 1929 | Gev'L | /8b'L | €950, | 90250 ES
€E0P | | €640 Ll 6vC0 | 9zev'e | ¢elG'S | 80vi'le | Seeee | SEv'L | /8b'L [ €950°L | 64820 | aF
i lII+1l NVSIdv1 V101 M
6zl | €z8lT | /€80 [ 0 | €6I0E 52289's | £co8'/L | /926'L | Sev'L [ /8p'L | €950 | ZEOE0 | By
85¢¢L | 08 | [sc0 | 0 €8S | ¢OBLS |Gcl0'GL | 1609'k | GEV'L | /8b') | €90} | yI€EO0 | GE
- B - 1 B j I NVSIdv1 TVLOL M
056.0 | Z6Zlz | O 0 |zeciT| svSe'S |ser9ch | eele’h | Sev'h | /8v'L [ €950') | 209C0 |  EBE
ﬁwwvf oyl o o0 OLivl | OVEBS | 29058 | v/8810 | Sev /8v"L | €950°1 [9i6G0 | T |
88C¥0 | 05060 | 0 | O |0S0S0 | £266'S ‘%mmmw,m [ 856C0 | Sev'l | /8¥'L | €950°L | 91650 !




105

8yl 4
89c'LL g uby x 0 s0O M
GzZ'0 XDV
1200 €0
GE0'0 )
Zro'o ks

000°GE ) 90% 08 D0V INpns ¥4 €/8'9 5}
000'8¢ zd 90t'08 800 Inpng 9'c 66v'L 4
00082 16 000 vai 0 0 3
889'G VO 1 0000 301 G 68t d
89Z°) 947 1 0008 ¥=V01 S 9162 o)
T 497 000} g0 1 g Z g
GIE'VS YOO Inpns 620'€ asn 0 z v
0L'CL 904 Inpns 916G 08 1 A X

¥86'cl 309 png 00C'9 ¥=001 jeulplooy N3

01 seid yejum[ ueduop (9 ULIULITUSY PN Hju SNIUL[]3,] SPOISIAL SU2IoT sel[IqeIS ueguniyind L7°S [9Gel

898Gl €l | €ELSCEL | vPSKIEL 61220}
»GOLE'0 | GSSLE0 | GBSEE0 11869°0 | /0/89°0 | 6eS¥90 | /1Z'0 | 626610 | ¥95E0 | SL10°0
6SESC0 | /9JGZ0 | 6¢plC0 | 81560 2/6560 | 8S106'0 | /bZ'0 | 190¥C0 | 2//C°0 | L9000
¥62060 | 8/5160 162960 L16€0°} €570’} 9/6960 | 8€6'0 | 860260 | ¥100'L | €£L0°0
ﬁ ik
9lEIE'0 | ¥69LE0 | 00ZEED LS1E0') 12610°) €0€L6'0 | €20 | 6VBIE'D | OV9E'Q | 9¥00'0
L5916} 182€5 | zLL6S ) 8v2/0'L | ZL190') 0v8LO'} | Z29'L | [Z/09'L | 169} | T6L00
S0E9L'V | 8/8LL7) z50v8'L SIELLL 06£0} "} 88990'L | v96'L [ 8Ev¥6'l | ¥6.LL) | T6L00
Ly196' 10926} €9ce0Z | OLEEl’) 9/¥2) '} eves0') | €22C | EE0ZC | 190L} | 261070
¥9.yT'0 | 8Z6YC0 | 998520 | 9vsSel’l 1682171 €800L°} | 1820 | €1642°0 | L¥6L0 | €200°0
99GEL’ 16Gv L' 658L') LSSELL | v8sTLl bGEOLL | L/6'L | €6€56') | GleT') | 69100
606.8°0 #GE£88 0 0£006°0 16821} 8ceel ') 88l0L°L | 2660 | 11€86'0 | 00250 | ¥600°0
060v8'0 | Opb¥8'0 | 808S8°0 | 6ZiLL'I 65711} €6v60'L | Ove'0 | L11€6°0 | S90r'0 | ¥800°0
 T68L0 | 9//8.0 098640 | 2850’} ¥8101"} /8980°L | 898'0 |8/8G8°0 | L/LE'0 | ¢600'0




109

GSI1'0 | €6200 | 10210 | ¥6IEC | 1800 | O | 209eC | ¥618% [TS60YL | Tlov'l | SevL [ Z8v'L [€950'L [ 95800 | g€
8lEV'T I NVSIdV1 TVLOL M
"GZ/TV | Te9Z'0 | ve6ZL | 166} 0 0 89676} | 85/8°C | €089V | ZviZ'h | sev'L | 8F'L [ €950'L | ¥iS¥O eg
12980 | 2/0L°0 | 8€/8'0 | 1GET'} 0 0 IGee'l | evS6'S | 161071 | G6EL0 | GEV'L | /8v'L. | €9G0'L | 0E6¥0 4
Z862°0 | €210'0 [ G86Z0 | BITYO 0 0 612v0 | 6v66'S | 9¥GSZ | G9¥C0 | Sev L | /8F'L | €950'b | 0€6¥ 0 b
(wp) (wp) 1 (wp) (w) (w) (w) (w) (w) o) () | Cewn) | (ewp) | (ewn) | (w) |
6s0OM [ousM | M [edejyfzdeiyfpdeiu| u " 6 X gh Tt JA g | @ysed
9 Z | O
9 9L6', H
000'G€ eh 90r'08 | J0V Inpns G'C €180 9
0008 2 90v 08 803 Inpng g'c 66v'L 4
00082 X 0007 | V3 0 0 3
8.C'L 4] _ 889'G VO 1 0009 301 g 68V a
68r'cl g UB) X 0 500 M\ 8921 941 000’9 U=v01 g gL6'L 2
GzzZ'0 XOV1 vyl 401 000t 407 g Z a
1200 €9 GLEPS vO9 Inpng [ 620°€ ann 0 Z v
GE0'0 4 10LTh 904 npPns (916G 081 A X
Zv0'0 19 ] | v86'El 400 1pns | 0009 =001 Jeulpiooy AT
71 seid yepunl ueuop 09 UeSuIIIWaY NPNG YNIUL) SNIUL[S,] SPOIDIN FuS1dT SEN|IqEIS uesunyIdd 67°S 1°qeL
g8zSL'El | ¥OZOLEL | 0696L°El TCIAT i
€/80€0 | 6160€0 ¥601€0 GzZ0/'0 | 1cbh0l0 | 9¢/690 | 4120 | 626610 | ¥95€°0 | SLLOO
¥S10L°0 691040 822010 97896'C | 089960 ¥21960 | 8600 | L¥S60°0 ] LILL'O | 62000
67€Z6'0 v/¥26'0 056260 pgOE0’L | S¥6Z0'L 61720l | 2660 | 2lees’0 | LOEO'L | 68100
088200 | 968210 | 996210 | 11v200 | 6/ci0'v | 0BJ90'L | 8EL'0 | 9I9ELO| £2vh'0 | 22000




106

000’82 | 1] 10009 | ¥4=001| | jeupsooy | oy |

Z1 seid yejwnf uedusp ,09 UESULITWAY Inpng ynjup) doysig Spold Fudio sen|IqelS UeSuniyIag 82 S [9qe

¥SLL°0 [ 0ZoL'0L - I NVSIdV1 V101 M
bSLLO | ¥95€'0 [ovs€0] O [ 0 [ 1680 | 1S8'0 | 0%l | BGe0'el | S10/S | Sev'h [ Z8v'L [ €950'h [ Ziv0 | dol

¥€62°0 H+l NVSIdV1 TVLOL M
8ZEL'0 | /1420 [8L0€0 0 1610 bl 16G'L | 016G C [9SLP PO | LLLP'S | GEV'F | Z8V'F | €950} | SZL0 B0
9029'0 | vi00"L | zZ8/1L'} 0 192°0 bl l9l'z | 2091t | 188L'8S | /860G | SEP'L | 8F'L | €950} | ¥LSHO as

89r/ 0L HI+11+1 NVSIdV1 V101 M
€2/20 | 0v9E'0 | 9¥Sr'0 | 19600 Ly ) 965'C | 196S'e | €9/L'eS| 6208% | Sev'L | 8/b'L | €950°L | 2OvL O e6
8EPS'L | L/69'L |ZpeZ'c | 6850 | 1L EaD BEO'C | 68E0Y | 888S'/v | 0LE¥Y | Geb'L | 8/F'L | €950'1 | 91650 8

00ELT | ¥642'V | S22 | ZsoLL | A vl 909'c | /509'% | 0658'6E | ¥SVB'€ | SEv' L | 8/F'L | €950'L | 91650 L
0cv9'T | 190"V [0SPL'e | LiwSt | 1L vl lPO'¥ | LIVO'S | €0¥8'ZE | 8ESZ'C | SEb'} | 8% L | £€950°L | 91650 9
B.VE0 | L¥6L'0 | ¥86E0 | LOVL L Ll vl OpZy | LOVZS | L6YL 62 | G226 | SEP'L | Z8V'L | €950'L | 01200 as
€0SC | GIZZ'L | 068.C | ove8’} Ll 0560 | lhy6'c | SYBE'S | G296'Ge | 2929C | Gev'L | Z8b't | €950 | 90250 eg
YEOE'L | 00250 | €S0V} | €£02 L) 6VC0 | 92¢v'c | TE€LSS | 80v.LC | SZzge | Ser'h | I8Vl | €950°F | 67820 av

£6vv'C B , I+l NVSIdV1 1V1OL M
vG9Z'L | G90F'0 | 162€) | €281 | LE8O 0 €610°€ | §2¢89'G [ c208'LL | Z926'F | SEF'L | /8v'L | €950°F | Z80E0 ey
Ov8L'L | LZ1€0 | 8522}V | 2o8ZZ | 7820 0 €957 | 208L'S | GZL0'SL | 1609k | SEW'L | 8V'L | €950 | ¥1€€0 qae

%A I NVSIdV1 TVLOL M
ZhP'0 | Z¥S0'0 | SOSY'0 | G907t 0 0 S90¢ | | ¥956'S | G806 | L1Z/0 | SSv L | 8Vt | €950') | 20920 Be
LGEZ'L | 8P8L'0 | 88¥Z')L | OLip't 0 0 0b2b') | OVEB'S | ZG0S'8 | #2880 | SEv'L | /8v'tL | €950'F | 91660 z
Z8ZV'0 | L1200 | 8820 | 05050 0 0 05050 | /266G | 8528 | 8S62°0 | Gev'L | /8Y'} | €950°L | 91650 b

(wp) (wp) | (wp) (w) (w) (w) (w) (w) (o) (w) (ewp) | (cwp) | (ewny | (w)

0S0OM jeusm | M [ egdejy|zdey | Ldejy| y KT o Ix et T A g oy seid
9 z 0
9 916/ H




107

vZ60'C | L8620 L'l vl \WW6Z'E | ¥6Zy | LOOS'PP | GOBLY | SEP'L | 8P+ | €9G0°L | 0S6V 0 6
v.6€'C | €522°1 L'l ' €6CL'c | €62.'y | 8Zb0'8E | G/69'€ | GEV'L | 8/F'L | €960} | 0€67 0 8
LEVO'Z | 9Z.GL L'l A 92/0'v | 9220 | 8l8Z'ze | SYOZ'E | SEV'L | 8P L | £950°'L | 0£6V0 i
86E'0 | LOvL'L L'y vl WOvZ'y | LOVZ'S | LBVL'6Z | G226 | SEV'L | Z8F'L | €950'F | 01200 q9
69V’ | 20./8'L [ bl 20/€ | 20/€G 1 €/8v'9Z | 09/9C | Sev'L | Z8¥'L | €950°F | 022r 0 e9
9/98'L | 1/90C 1L 69CE'0 | Ov6Y'E | GLSG'G | 0S62'¢C | €922 | SEV'L | /8¥'L | €950°L | SZZ80 as
I+ NVSIdV1 TVLOL M
Wwiv'o | oovy'L | 910 0 919V’ | 6664°G | €0¥8'vL | 896G’} | SEVL | ZaP'L | €950t | SS11O eg
S/ve'L | 992z | 68v0 0 CSELC | SOvL'S | €eLloL | GSCL'L | GEV'E | Z8¥'L | €950°F | 02600 v
lozi'o | ¥elET | 1L€00 0 C0SEZ | v618'S | ZS60'VL | ZL9¥'L | GEF'L | Z8V'} | £950°F | 95€0°0 ae
I NVSIdVT TVLO1L M
PB6Z'L | /6.6 0 0 16/6°) | 85/8'S | €089'LL | ZPIZL | SEV'b | 8P L | £950°F | ¥ZSPO eg
8€/8°0 | 1SECL 0 0 lGEZ') | €vS6'S | /6/0°L | G620 | Seb'L | Z8¥'L | £€950°F | 0%65 0 Zz
G86Z'0 | 6120 0 0 6lCY'0 | 6V66'S | OVSET | SOVZ0 | SEP'L | Z8F'L | £950°L | 06v 0 L
ZL m 0l 6 8 L 9 g v € Z l
(wp) (w) (w) (w) (w) (w) (o) (w) (gwp) [ (cwp) | (ewp) (w)
M g-dejy | zdejy || dejy Yy 1K ) Ix gh Th LA g o) seid
9 Z 0
€82l €4 9 916/ H
v8Z'L 24 o0t 08 20V Inpng ¥4 €189 9
1821 L4 - 90¥'08 g090 png 9t 66v'L 4
00g'l 04 000z ER 0 0 El
1200 €2 0009 301 g 68t a
Ge0'0 ) 0009 d4=V01 g 916'/ 0
Zro'o 1o 000} 901 G Z g
000'GE £d 620'E asn 0 z v
000'8¢ zd o16's 081 A X




108

LLLEQTL 082€0'} 869€0°} GZrS0'L £18501 888Y0°1 880°L | 6€/0'L | z68L'L | Z¥i00
LLLSE") 9£75e’ ) 6045€°L 08960'1 08560} 16160°L Z8p'L | 8859¥'L | 8L9F°'L | 09100
£/806'1 766051 LhyIGL 98EZ1'1 18221} 096111 969V | /G6/9'L | 644F') | 09100
8/Z¥9'L 689l €18v9°) £69¢L') 9i9¢L'lL gzeel’l 898'L | Z168'}L | ZZib'L | 09100
v0LYZ 0 61.v2°0 121920 IZ6EL L | LSBELL y85EL'L 182'0 | €1822°0| L¥BL'0 | €200°0
GLLLS'L 19815 L 8828 L Ly8EL'L Y 6eGeEl’ L 8TV | 1ZvilL | 2160°L | LELOD
€E99L'1 0699} 06911 €eTel’l 8L1EL L/6ZL°L LZe'L | L¥BOE'L | 880L°0 | €ZLO0
805920 118920 165920 Ly90L L 0L90L'L 0.v0L'L €62'0 | 10620 | L90L'0 | Z€000
229€T'L 899571 £r8ez’) Slrlll pepLL'L 9/ZLL") 8/€'L | vvoe’L | £095°0 | LELDO
| 02/.00 €2./00 74200 G820l | 67201} 911011 G800 | GL¥80'0 | £€620°0 | 01000
- LIpp80 vEPYS'0 0Zs¥8°0 28680} £5680'} Zv880°L 0Z6'0 | €€016'0 | Z€9Z'0 | 96000
Gb/85'0 GG/850 264850 /9650°} €¥650°'1 78850°1 €29'0 | GLZI9'0| 2/0L0 | ¥OLOD
RTaARAN) Z8v1e'o /8120 65120t €520t 0E1L20°tL 6120 | 16020 | €2L0'0 | ¥OLO0
ogl agl egl 9/1 asl e/l 9l Gl i €l
¥82°L |24 [ 482} | 14| 00V 04| ¥82'F |24 | 282°) [ V4| 00€s [0d | (wp) | (wp) (wp) | (wp)
(wp) 2191 (wpn) 1N G+l | BDIM [puIsSM | gxo

(uenfuep) z| serd yejunfl uefusp ,09 UESULIIWSY mnpng ynju;y doysig apoIsin GuaisT SenjIqels ueduniiyiod §z7°S 19qeL.

- I NVSIdV1 IVLOL M
EZ N 0 | S0S80 | 60580 [ S048'L | 65€0CL | G404' [ Gev’l | /8v'L [ €950 [ 0/¥0 | azb
I+ NVSIdVT TV.LOL M
02210 0 $80'0 bl 1GS8v'L [ SS8F'C | ¥8Z5'S9 [ 0MOv'S | Sev'L | Z8p'L | €950k [ 09200 [ EZL
LE6L'L 0 y€9°0 bl | BEEO'T | 8EEOE | BIZI'6S | S9/L'S | SEV'L | /8v'L | €950} | 0E6V0 L
Zvil0l 0 190} bl 1609’2 | SO9v'e | €LL4%S [ GLOB'Y | GE¥'L | Z8F'L | €950°L | 0ZS0'0 | 4Ol
HI+1+1 NVSIdV 1 TVIOL M
| ezes’t | 99820 | ML | ¥l ]998.C [ 998.'¢ [ 9088'05 | 0559y | Gev'l | 84p'L | €950°) | 09E¥'0 | EOl




110

9271 Z4 [9or 08 OO0V inpng ¥4 €89 9
LT b4 a0p'08 g0 Inpns 9€c 66V, 4
08Z') 04 0002 "ER] 0 0 3
1200 [0 0009 301 S 687 a
500 2o 000'9 ¥4=v01 g 916°, o)
Zv00 |9 000°L g0 1 S z g
| 000'GE ed ' 620°C ani 0 Z v
’000'8E zd 916G 287 A X
0008 L& 0009 ¥=201 jeulpJooy €y

p1 seid yejunluesusp 09 ueSuniwoy npng ynjup) doysig aporajy BRI SE|IqEIS uRSUMIYISg OC'S [29E

PSLL'0 [ €6L2°0) I NVSIdV1 V101l M
bSLI0 | ¥95€'0 [9vs€0] 0 [ 0 [ 1980 [ G098 | SOS8'L | 65ECTL | GL0LG | Gev'l [ /sp'L [ €950V [OZLP0 | azi
por9'l I+ NVSIdV1 V101l M
G0S0'0 | LILL'0 |ozeLo 0 $80°0 v'L | §98b'L | 698V'C | ¥82G'SS | OkSY'S | GeP'L | Z8v'L | €950 | 09200 | ezt
GS6P'L | 09/p'L | ZI0LC 0 2.8} vl LYLTE | LViTY | S909'%Y | PELZY | GEP'V | 8F'L | €950'F | 0£6¥ 0 Ll
¥00L'0 | €zvi'0 [2v/L'0 0 190} vh [S09v¢C | S09v'e | €LL.'¥S | SI06¥ | Sev'h | Z8¥'L | €950°F | 04500 | G0k
€920} I1+11+1 NVSIdV1 TVLOL M
¥996'0 | Z68L°} | €TeSt | 958270 L'l b'L | 998/°C | 958/'¢ [ 90880 | 0559'F | SEW'L | 8/¥'L | €950'L | 0960 | E0)
bi6v'L | 8lov'L | v2e0T | L9640 L 'l \P62€ | \w6C Y | LOOE'YY | GOBL'Y | SEV'V | 8/F'L | €950+ | 0€6v 0 6
L/88') | 6LLV'L | ¥i6ET | €5CC1 bl VL | €9¢Lt | 857/ | BTy0'BE | GL69€ | GEP'L | 8/V'L | €950') | 0£6%0 8
EYETC | T2yl | levez | 9z/5) L pL | 920 | 92/0C | BIBLCE | GVOCE | GEW'} | B/V'L | €950') | 0€670 L
6LVE0 | LV6L'0 | ¥BBED | LOVL) 1 'l o'y | LO¥Z'S | Levi'62 | GZz6' | GEP'L | /8F'L | €950'L | 0LZ00 | G9
0EL0C | 9800'} | e6¥ZT | 2ves'| Ll €610} | SEVB'E | TOLE'S | €/8V'9Z | 0929C | SEv'l | /&bt | €950'L | 0cZr0 | €9
66621 | 2€ES0 | ISO¥'L | ZElT') L'l 690 | 10¥9'C | G1GS'S [ 0S62CZ | €9/2'C | SEv'L | Z8V'L | €950°F | GZZED | dS
§GS9'y I+ NVSIdV1 TVLOL M
€00¥'0 | 190L'0 | Lvlp'O [ 09PP'L | 910°) 0 6519V'C | 666LG | £Ov8'yL | 89ESL [ GEV'L | Z8V'L | €9G0'L | SGFLO | €5
L8€l'y | 62v8'0 | ecTy | 6E9v'S | 68V°0 0 $296'G | ¥6/8'S [ /90S'L1 | 6961°L | SEV'L | /8¥'L | €950') | 0£6%0 4




111

|I+1 NVSIdV1 TVLOL M |
/2000 0 | zZoo'o vy €Z0v'L | €20v'z | z86€'99 | 186V'S | SEP'L | /8V'L | €9G0'L | 81000 eyl
L0060 0 6EV0 vl 68€8°L | 68€2'C | 219219 | 6G8C'S | GEV'L | /8Y'L | £950') | 922¥'0 €l
L72G°0 0 €660 a £€GE'Z | €£6E'C [ 8LZ0'9S | GG/6'y | Gev'L | 8Vl | €950} | 28610 azl
NI+11+1 NVSIdV1 TVLOL M
CwwrZ0 | Ziro 1 vl 2r9T [ elv9'e [ oveses | 2v9l'y | GEV'L | 8ip'L [ €950 [ vvTZ0 | EZL
p9e9'L | 6¥€S0 | LV | ¥l 6YEO'E | BVE0Y | vIV.iv | LOVv'Y | GEP'L | 8/F'L | €9G0'L | 92Z¥ 0 | LI
/168°L | 66560 Ll by 6SGP'e | 665y’ | 9ZvOCY | 18LO0Y | SE¥'L | 8/¥'L | €960} | 92Z¥'0 ol
L0ZL'Z | 9vOEL Lok vl 908'E | O¥08'y | 6S6L°9E | 8E6S'E | GEPL | 8/p'L | €950°L | 09ZF'0 6
06.2C | S¥6S°L Ly vl S¥60'Y | SPB0'S | £/88'LE | SBOL'E | GEV'L | 8/} | €950°} | 92Z¥'0 8
88650 | LOVL'L Pl vl LOvZ'v | LOPZ'S | 20GL'6C | 9226'C | GEF'L | 8L | €9G0°L | 2LL00 azs
9820C | 52581 L} Pl GeGE'¥ | 6ZGE'S | 9v98' 9z | €LLLT | SEFL | /8P'L | €950°) | ¥LSED el
9ze8'L | 1/99') Ll 9Zr'0 | ¥€6L°C | GLEG'S | 8L6.CZ | €PCET | SEP'} | /8P'L | €9S0')L | 92¢¥0 9
9z91'0 | 2TeL'e Ll 0€00 | 0262'€ | 1229'c | OPPPOZ | 8560°C | GEP'L | 28V | €9G0°L | GPEQO as
I+l NVSIdV1 TVLOL M
Wwo9'L | ¥96LT | ¥920 0 7096'C | ¥969'S | 0S0£'8L [ S¥88°L | GEP'L | /8F'L | €9G0°L | 188E0 g
1 686.0 | peeoC | wizo 0 €9vZ'C | G988’ | 080v'ElL | €I6EL | GEY) | Z8V'L | €9G0L | 0¥20 ay
il NVSIdv1 TVLOL M
gzss0 | 8261 o | o 8261L°C | 6¥¥8'S [ 6/50cL [ 966} | GEV'L | /8Pl | €9S0°'L | 9GZL0 ey
6250°L | 29EL) 0 0 zoc/'L | €906'S | ZIPL 0L | G950V | SE¥'L | Z8F'L | €950} | 92Z¥0 €
GS¥9'0 | ¥ro0l 0 0 ¥$00') | ¥996°S | 9y90'9 | 6E€90 | Sev'L | Z8P'L | €950°'L | 9220 z
/6120 | €290 0 0 €29€0 | £966'G | ¢8LCC | €LLCO | GEV'L | /8F'L | €950'L | 92Z¥0 L
Zl Lb ol 6 8 ] 9 3 % € z L
(wp) (w) (w) (w) (w) (w) (o) (w) (ewp) | (cwm | (ewp) | (w)
M ¢-dejy | z-dejy | | dejy uy 1A 6 I eh 2 LA g o) seid
9 4 0
EA €4 | 9 916, H




112

002000 | 002000 | 002000 | 9S196'0 | /L1960 | 696560 | 2000 | /81000 | $200'0 | 00000
GZL1L0 1GLLL0 LSZLL0 LIZIO'L | VEZIO'L Z60L0'L | 0220 | €020 286270 | 29100
Gl1Zv0 68.Zv'0 T4 A 18990k | S¥990'1 ZLG90'L | 9SP'0 | Gi8¥v'0 | 29.v'0 | 9000
€r90S0 | 855060 €12050 rLEVO') pYEVOL T 0eZv0’b | 6260 | 621250 | 016S0 | €200°0 |
PGS0V | 695/0°b | 19/9/0'V | 6480t | 06807F | wri20°L | 09t | wovi'h | SiiZ'L | iglo'o
965021 ¥290C 't 82.02'1 Ze0LL') L00L1°Y 0L60L'} | 6E€L | L2GZE'V | 2/92°L | IEL00
80/Z€} GELTE ) 9e8ze’| G96Z1°} AN 9s8zl’L | 66F'L | 6258V'L | €0.Z°L | 8ELO0
LOELY'L 9geLY’L Levip'L QL6EL"1 968€L ) 0zsel't | 019t | 996G'L | €¥0Z'L | ZEL00
G69YZ 0 669¥Z 0 ¥ L¥Z 0 €80} | G0y L'l Ge6EL'L - | 2820 | L¥62Z'0 | €¥6L0 | €£2000
6€96Z'L 85952 | 0€252°} €TOvLL 900v 1 WeEL'L | cev'l | 9LlZr'h | 04160 | vLI00
99081} 180811 origl’l L9veLL | ozsveLL 96EE L 1 Obe'L | 26GZE’) | S€€2°0 | LELOD
681010 161010 G6L0L°0 S88Z1°L 282} 28T} GLL'O | 6ELL'O | 89500 | LLOOO
9/8v0'1 188v0'1 626Y0 1 06LZL'L 8/1ZL') Xy RAN LLVL 1 €899L°L | 622570 | 80100

005150 705150 026150 L100L"t | Z000L'V 69660°L | 2950 | 126650 | €5810 | 69000 |
¥8GSE0 18SG€'0 /66580 | ¥2860°L 91860t £8/60'1 16€0 | 1L/8E0] 6¥ZL°0 | LE000
670690 £5069'0 690690 0L1801 €0180'} 8,080V | 9v.'0 | 19/€2°0 | SS81°0 | 68000
0LBEY 0 L18EF 0 818€p°0 prZG0'L | 0pZSOl) G2Zs0'L L9v'0 | 2ZSv'0 | 289070 | 680070

 6/6G1'0 | 66510 086510 €/810°) | 1/8l0'b 99810°L | €910 | 16€61'0 | ££00°0 | 68000

ogl agl egl o/} Gl BLL 94 Sl vl €l
9/c'V |24 | £/z') [d | 082t [04] 92’} [2d | 2[4 082’y [od | @p) | (W | (wp) | (wp)
(wa) ZLel (wa) N GL+cL | bBIM [gusm | gxo

(uenfuey) p| serd yejunl uelusp ,09 UBSULLIWYY Inpng ynju() doysig Spojajy SuaIST Sey[Iqels ueSuniIdg O¢ S [9qe L

I NVSIdV1 IVLOL M |

ovi€0] 0 | 0 [ 1580 [ S0680 [ G0S8'L | 69€0°CL | GL0L'S Gev'L | sv'h | €950'F | ZW0 | avh




113

€261 0 | 89500 [9291°0 [ zzebZ | V'L | 0800 | 025c’e | 1229'G | 0vbr 02 | 8560 | Sev'i | Z8v's | €950'L [sve00 | ag
0/GE€T NI+1I NVSIdV1 IVLOL M
86/S'L | 62250 | Lb99'L | ¥961LC | 590 0 ¥096'C | ¥969'G | 0SOE'BL | G¥88'L | Sev'L | Z8F'F | €950°L | 18880 eg
V1420 | €58L°0 | 6860 | ¥2€0Z | viz0 0 E9YCT | G9€8'S | 080P'EL | €L6EL | Gev'L | Z8b'L | €950°% | 02p20 ay
8/68'} I NVSIdV TVLOL M
€BESO | 6¥ZL'0 | 92550 | 82612 0 0 8C61'C | 6V¥8'S | 8/S0'EL | 9SGE'L | GEWF | V'L | €950°L | 95210 ey
VOE0'L | G68L'0 | 62507 | Z9E/} 0 0 C9€L'L '€906'S [ ZLyL'OL | G9S0'L | SEv | Z8v'F | £950°7 9zZy'o €
81¥9'0 | 28900 | 55v9'0 | PbO0'L | o 0 | vh90"L | ¥996's | 9v90's | 6ec9'0 | cerTl” /8V'L | €950'L | 92ZZp'0 Zz
G6LZ'0 | 27000 | 26120 | £29¢0 0 0 €C920 | €966'G | 28L0C | €1120 | SEVL | Z8v'T | €950 | 92200 B
(wp) (wp) 1 (wp) @y OV N (1)) {u) (wj 10y (w) (ewn) | (ewn) | (ewny | (wy
DSOOM | PUISM | M €-dejy [ z-dejy || dejy y 1A e Ix ¢t 28 A g oy seid
9 z 0
9 916'Z H
000'SE £d Q0p'08 O0V Inpng 6T €/8°9 9
000'8¢ zd "oor 08 9090 Inpng g't 66t/ 4
000'8Z X0 0002 ER 0 0 3
pLLL 4 889'G vO 1 000°S 301 G 68’y a
6vLLL & uB) X D SO0 pPAZ 892Z'L 9417 0009 H=v01 g 9l6', o)
6zz'0 oXJV | vob'L 401 000°L g0 1 G Z g
1200 ) GLEYS YOO Inpns  620°C as 0 Z v
GEO'0 29| L0121 904 Inpng 916G 081 A X
Zr0'0 ) ¥86'ElL 400 Inpng 1 0009 4=2901 jeuipiooy ¥y
p1 serd yejwn( ueSusp ;09 UBSULIIWDY JNpng ymup) STUUL[S,] SPOIS]N SUIST SEI[IQEIS ue3uMIIdd [¢°S [oqe .
E0LIBZL | €¥E/6CL | ovzesel z69l ol
89060 | 08/08'0 | SZ8OE0 | 99V0L0 | ev0l0 | Ec0.0 | ZIZ0 16266101 v8SE0 | SI100




115

5.5 Perhitungan Untuk Sudut Kemiringan 45°

H — !

T T r oT=0,042
iapisan 1 | b /cC : ’
apisan " - , N // l'1,4m pl=28°

. R S e

ﬁ -t 7 s c2=0,035
lapisan 2 | : | k
p ; / F ‘ 1,1 m (;)2=383
lapisan 3 - J c3=0,021
}. 6. | 2.5m 03 = 35°
E (0,0) A (2,0)

Gambar 5.5 Koordinat dan bidang longsor pada sudut 45°

Hitungan stabilitas lereng dengan sudut 60° dan jumlah pias 6.
Menentukai koordinat awal, titik A =(2,0)dan O = (2,6).

Koordinat E  ={0,0); koordinat B didapat (2,5) dan koerdinat D =(7,5).
Panjang OB =L5§=1m, LO4 =R=6m.

LBC =vVLOA -~LOB" =+/6’ -1 = 5916 m,

Koordinat C (XC,YC):

XC =LBC +2=5916+2 =7916m; YC=50m.

Jadi koordinat C (7,916;5).

Koordinat D (XD, YD)
YD=35
XD _ 1D +2= > +2 =5+2=7

tan a - tan45
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Jadi koordinat D (7;5).
LCD =XC-XD=7916 -7 =0916 m.
Koordinat E didapat: (0,0).

LOB =YO-YB =6-5=1m.

LOC =R = (x4~ XO) +(¥4-YO) - J2-2P+(2-6) =6m.

LOA =R  =6m
LOE =YO-YE =6-0=6m

LE4A =XA-XE=2-0 =2m.

Koordinat F:

XF = \(£0Af +(10E=3E) + 2= J(6F +(6- 3.6 +2= 5499 #2=7.499 m
YF =Hy+H; =25+11 =36m.
Jadi koordinat F: (7,499.3.6).

Koordmat G:

X6 = J(L0Af +(LOE—¥Gf +2= J(6) % (6-2.5) +2=487342 =6873 m.
YG =H: =25m.
Jadi koordinat G: (6,873;2,5).

Koordinat H: (XC,YO) = (7,916;6).

- COB = arc tan £ = arc tan 9 = 80,4060.
LOB 1

Z AOC = /COB = 80,406°.

(XC = XF)? +(YC ~YF)? /’2)
R

—COF =2 x arc sin ((‘/ =13,984°.



(JaF—x6) + - ¥G)? )
ZFOG 2xarcsin(‘/( ’) R( )/ J =12,107".
, . 9 b /
( XG = XA +(YG —YA)? 2)
2 GOA —arcsin[‘/( ) R( ) J = 54315,
LCE = 2507 (onxR  =1464m.
360
—_— OF
LFG = £C0 x2nxR =1268m.
360
LGA = <cor x2nxR =5,688 m.
360
¢1 = 28, ¢, =38; @3 = 35.

c;=0,042; C,=0,035;  C5=0,021.

LCD

Lebar tiap pias = =0,986 m.

Hitungan untuk pias 14 dengan metode Bishop:

X =1 x B =1x0,986 =0,4930 m.
0, =—arcsin L =47131°
R
y, = =59797 m.
tan6,
hy =(xitano)-(LOE -yia) =04727 m.
W =(Biaxh; xy)) + Braxhyxyz) + (Blaxhy xvy3)

= (0,670 x 0 x 1,0563) + (0,670 x 0 x 1,487) + (0,670 x 0,4727 x 1,435)

=0,6688 vm

Cx By =C3 X B =0,0207 m.
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W sin 0; = 0,6688 sin (4,7131°%) = 0,0550 tin.

W tan @3 =0,6688 tan 35° =0,4686 tm.

(c1xBy)+Wtan gz =0,489 .

Untuk mencari F dilakukan dengan iterasi yang berulang (trial and error).
Dicari M dengan F coba-coba,

Fo = 1,116 didapat M, pada lapis I = 1,04626.

((c) x B1a) + W tan @3)/ M; = = 0,46765 (pada lapis 1).

F, = (Z((c; x By) + Wtan @3) M))/(ZW sin 0;) = 1,213.

Dari F, didapat M, = 1,04411 (pada lapis 1)

((c1 x By) + Wtan @3)/ M; =0,46861.

F, =(Z((c; x By) + W tan @3)/ M)/ (EW sin 6;) =1,176.

Dari F, didapat M3 = 1,04557.

((crxBy)+Wtan g3/ M3 =0.46796.

F; = (Z((c, x B} + Witanz) M;)/ (EW sin 6;) = 1,166.

Karena nilai F; mendekati F,, iterasi dihentikan dan didapat nilai F =1,166.

Hitungan untuk pias ke 1 dengan metode Fellinius:

Xq =% x B =% x0,986  =0,4930m.

. xI 0
61 =arcsin — =47131".

R
X
= — =5,9797 m.

n tan 6,
hy =(qtana)-(LOE -yja) =04727m.
w =Riaxhi xy1)+ Birax hy x72) + (Biax b3 x73)

— (0,670 x 0 x 1,0563) + (0,670 x 0 x 1,487) + (0,670 x 0,4727 x 1,435)




= 0,6688 tn.
W sin 6, =0,6688 sin (4,7131°%) =0,00550 t/m.
W cos 6 ~ 0,6688 cos (4,7131%) = 0,6666 tm.
TW sin 0 = 74614 vm.
W cos 0 untuk lap. HI = 3,7090 ¢in.

YW cos 0 untuk lap. II + III =3.0171 tim.
TW cos 6 untuk lap. I + II + 1T = 3,0183 t4n.
YW cos O untuk lap. I + II =~ =0,7494 vim.
YW cos 0 untuk lap. 1 =0,1155 vm.
LAC xc=(LCF x¢)+ (LFG xc;)+(LGA x¢3)=0,225m.
WcosOxtano==7470 tm:
F = ((LZ& x ¢) +(W cos 8 x tan ¢))/(EW sin 8) = (0,225 + 7,470)/7.4614

=1,031.
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Gambar 5.8 Tampilan Output untuk Metode Bishop Sudut Kemiringan 45°
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5.6 Analisis Stabilitas Lereng dengan S/ope/W

Perhitungan dilakukan dengan memasukkan data terlebih dahulu (Slope/W
define), kemudian dilakukan ekesekusi hitungan (Slope/W Solve) untuk
mendapatkan nilai /' nya, selanjutnya didapatkan oufput gambar. Untuk sudut
kemiringan 90° tidak bisa dianalisis dengan menggunakan program Slope/W
karena terjadi vertikal segmen.

5.6.1 Perhitungan sudut kemiringan 45’

¥ 51.OPE /AW DEFINE - stabilitas tereng 45.sip

Gambar 5.6 Tampilan Input Data Sudut Kemiringan 45"
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Kordinat titk O untuk metode Fellinius = metode Bishop:

X-Coordinate =9.685
Y-Coordinate =11.095
Nilat SF:

SF Fellinius =1,258

SF Bishop = 1,305

5.6.2 Perhitungan sudut kemiringan 60°

) SLDPEN DEFINE stabilitas fereng 60.slp
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Gambar 5.9 Tampilan fnput Data Sudut Kemiringan 60’




142

Kordinat titk O untuk metode Fellinius = metode Bishop:
X-Coordinate =9.0675

Y-Coordinate =93

Nilai SF:

SF Fellinius = 0,974

SF Bishop =0.988

5.6.3 Perhitungan sudut kemiringan 75°

£ SLOPE/W. CONTOUR - stabilitas leteng 75.slp -
Fio Edt Set Yew Diaw Shetch Mody Heb
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Gambar 5.12 Tampilan Input Data Sudut Kemiringan 75"




