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6 53 o 21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 53 o 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 53 il 55 15 11 15 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 53 2 80 2.0 15 2.0 2.0 15 3.0 4.0 3.0 10 0.0 0.0 2.0
2 53 3 120 20 | 15| 20 | 20 | 15| 30 | 40| 30| 10| a0 | 30 [ 20
30 53 3 120 20 | 15 | 20 | 20 | 15 | 30 | a0 | 30 | 10 a0 | 30 | 20
6 a5 0 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 45 0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 45 ik 35 15 15 15 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 45 2 6.0 20 20 20 20 20 3.0 20 20 1.0 0.0 0.0 20
2 a5 3 100 20 | 20 | 20 | 20 [ 20 | 30 | 20 | 20 | 10 || a0 | a0 [ 20
30 a5 3 120 20 | 20 | 20 | 20 | 20 | 30 | 40| a0 | 10| a0 | a0 [ 20
6 34 o 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 34 o 20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 34 o 34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 34 1 39 LS 22 08 24 35 0.0 0.0 0.0 0.0 0.0 0.0 20
24 34 3 65 Lh 22 20 15 22 3.0 L5 22 08 20 3.0 20
30 34 3 75 Aht 22 20 20 3.0 3.0 20 3.0 1.0 20 3.0 20
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6 53 0 2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 53 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- A 12 53 il 5.5 185 il 1.5 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AULRUYD Type A
18 53 2 8.0 2.0 1.5 2.0 2.0 155 3.0 4.0 3.0 1.0 0.0 0.0 2.0
24 53 < 12.0 2.0 1.5 2.0 2.0 155 3.0 4.0 3.0 1.0 4.0 3.0 2.0
30 53 3

12.0 2.0 155 2.0 2.0 155 3.0 4.0 3.0 1.0 4.0 3.0 2.0

8 45 0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
™ 12 a5 1 35 1.5 1.5 1'5 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ausaulunsney Type B
18 a5 2 6.0 2.0 2.0 2.0 2.0 2.0 3.0 2.0 2.0 1.0 0.0 0.0 2.0
24 a5 3 10.0 2.0 2.0 2.0 2.0 2.0 3.0 2.0 2.0 1.0 4.0 4.0 2.0
30 a5 3 12.0 2.0 2.0 2.0 2.0 2.0 3.0 4.0 4.0 1.0 4.0 4.0 2.0
6 34 0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 34 0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 12 34 0 3.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AUNIE Type C
18 34 1 3.9 1.5 22 0.8 2.4 3.5 0.0 0.0 0.0 0.0 0.0 0.0 2.0
24 34 3 6.5 135 22, 2.0 §LS 22 3.0 155 22 0.8 2.0 3.0 2.0

30 34 3 05 %5 2.2 2.0 2.0 3.0 3.0 2.0 3.0 1.0 2.0 3.0 2.0
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Factor of Safety = Resisting Force / Driving Force

Driving Force (N/m2) = Thickness (m) x Soil Density ( K¢/m3) x 9.80 N/kg x sin A

Resisting Force (N/m2) = (Thickness (m) x Soil Density ( Kg/m3) x 9.80 N/kg x Cos A) + Cohesion

Target Factor of safety > 1.0

wAdes - A ATAMUIIRY - T 1mmMuUNYesRY - [ usshiamasisziudmaa - ¢ anmsBaniu -C  Samamnasais S
(94r1) (1ums) An. / auy e / nn. iy / nsu. >1.0 Sk g
30 3 1,650 21
45 <) 1,650 13
60 3 1,650 0.8 \ \
991374 Cohesion
eonneimedy on/aun wneon
sy 1,650 Sand
nevuRusIY 1,600 Loamy Sand
fusuunsie 1,550 Sandy Loam
fusu 1,500 Loam
Ausuniistmne 1,500 Sandy Clay Loam
usumiismneuds 1,500 Silyu Clay Loam
fusnumseuls 1,500 Silty Loam
Fusnaniien 1,450 Clay Loam
puniisimsouds 1,450 Silty Clay
Auniismae 1430 Sandy Clay

Aunilen 1,350 Clay
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If volumes are needed quickly, and the only information that is available consists of contours from a topographic map, the
method of contours can be used. This involves identifying on a topographic map the area that will be cut or filled, and
determining the area of the contour that will be enclosed. The area of each contour that will be covered will need to be

determined. To obtain the volume, the areas of adjacent contours are averaged and multiplied but the contour interval

(Crawford, 2008).

Figure 5. AutoCAD image of the closed contours.

wm,:c(ﬂ] UFHI0SAUYN = FTAUAINHANIEUAINNE
2 nﬁmaﬂwamuwumwu'\mmmmLé’uﬂum

where C is the contour interval, Al is the area enclosed by one contour and A2 is the area enclosed by the

next contour. As shown in section 3, this is an approximation not a precise approach.
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N13A1UIUUSIATAUYA 28151435 Contour Method

VANNISAWIN AD NsENuImidawsiag Layer Tun1smdsuinsiuyn loggnsnall
USUnshiugn = ¥ x (Wuimidinuu + Nuivindngna) x Anuawseauiniuisay Layer
Feed Layer 11 =% x (37.98 + 29.83 ) x 0.71 = 24.07 auy.
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density x g x Ha

density x g x Hb

P]a > r]b

Head (a) > Head (b)
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USLLANVDIAU DRSNSV (WY, HB )

AUNT18Y (Sand) 25.00 — 250.00
AUTIUUUNIIY (Sandy Loam) 13.00 — 76.00
AUIIU (Loam) 8.00 — 20.00
AUTIULUTLET (Clayey Loam) 2.50 - 15.00
AuLtie139U (Loamy Clay) 0.25 - 5.00
AULTET (Clay) 1.25 - 10.00
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Cattle Manure -yadndyiunuas (Cattle

panvatewanse il
LAY 50%
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uAsn Wien

ﬂaauwfmum Lining the pond

. - Auwmileay

- Udngusiudunszi

Manure) 111nA71 50%

dlvglounianeu Wogan Woenin 10%

T¥humieanuududa Adding high-swelling clay
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