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207422 Design of Small Dams and Water Control
Project IUN

Subject NN

BOX CHANNEL SHAPE STRUCTURE

Tw

b2
R ZEN e
= ‘ } Surcharge Load
B
i I
_ Lwi ‘.‘ %wﬁ = p1 psl
Lw2 \J‘Nﬂ‘\- 4 $W7 = P2 3 ps2 ! g
1 - p3 o %‘ pw
, 10— . G} \
= —1 é»g = Earth Surcharge Water ‘jl
Lw3 T2 |
w3 |
Lw4
w4
DIMENSIONS
Hight Thick. Width
H= 490 m Twl= 050 m B= 520 m
Hg= 375 m Tw2= 050 m bl= 0.000 m
Hw= 050 m Tb= 050 m b2= 0000 m
SURCHARGE LOAD
s= 030 t/sq.m.
SOIL PROPERTIES
= 30 degree yd= 170 tlcum.
Ka= 0.333 ys= 190 t/cu.m.
MATERIAL PROPERTIES
fc'= 210  ksc Es= 2040000 ksc Concrete covering
fc= 9450 ksc fy= 3000 ksc wall = 5 cm
yc= 240 tlcum. fs= 1500 ksc slab = 8 cm
DESIGN PARAMETER
n= 9255 R= 152.67 t/sq.m. % [0.5(fc) (k) ()]
k= 0.368 ve= 4202 t/sg.m. **%10.29(fc"0.5)]
j= 0877
FORCE (t/sq.m.) Lever arm (m)
pl = Ka(yd)( Hg) = 2125 Lpl = Hw+(Ha/3) = 1750
p2 = Ka(yd)( Ho) = 2125 Lp2 = Hw/2 = 0250
p3 = Ka(ys-1) (Hw) = 0150 Lp3 = Hw/3 = 0167
psl = Ka(s) = 0.100 Lpsl = Hw+(Hg/2) = 2375
ps2 = Ka(s) = 0.100 Lps2 = Hw/2 = 0.250
pw = yw( Hw) = 0500 Lpw = Hw/3 = 0.167
WEIGHT ( t/sg.m.) Lever arm (m)
wl = 2.40(Twl)(H) = 5.880 Lwl = (B/2)+(Twl/2) = 2850
w2 = 2.40(1/2)(Tw2-Twl)H = 0.000 Lw2 = (B/2)+Twl+[(b1+b2)/3] = 3.100
w3 = 2.40(Th)(B/2) = 3120 Lw3 = (B/2)/2 = 1300
w4 = 2.40(Th)(Tw2) = 0.600 Lw4 = (B/2)+(Tw2/2) = 2850
w5 = yd(1/2)(b1)(Hg) = 0.000 Lw5 = (B/2)+Tw2-h2-(b1/3) = 3.100
w6 = yd(b2)(Hg) = 0.000 Lw6 = (B/2)+Tw2-(h2/2) = 3.100
w7 = y5(1/2)(b2)(Hw) = 0.000 Lw7 = (B/2)+Tw2-(b2/3) = 3.100



207422 Design of Small Dams and Water Control

Project IUN
Subject NN
MOMENT FROM WEIGHT
Weight (t) Lever arm(m) Moment (t-m)
wl= 5880 2.850 16.758
w2=0.000 3.100 0.000
w3=  3.120 1.300 4.056
w4 = 0.600 2.850 1.710
w5= 0.000 3.100 0.000
w6 = 0.000 3.100 0.000
w7 = 0.000 3.100 0.000
w=  9.600 >M 22.524
MOMENT FROM FORCE
Force (1) Lever arm(m) Moment (t-m)
P1=(pli2)(Hg)  3.984 1.750 6.973
P2 = (p2)(Hw) 1.063 0.250 0.266
P3=(p3/2)(Hw)  0.038 0.167 0.006
Psl = (psl)(Hg) 0.375 2.375 0.891
Ps2 = (ps2)(Hw) 0.050 0.250 0.013
Pw = (pw/2)(Hw)  0.125 0.167 0.021
P = 5.634 =M 8.168
UPLIFE FORCE DUE WATER
Head = Hw+Th = 100 m
Uplife = (B+2*Tw2)*Head = 62 t
FACTOR OF SAFETY AGAINTS UPLIFE PRESSURE
F.S. = (Zw*2)/(Uplife force due water) 19.20 =3.10
6.20
VERTICAL WALL DESIGN
H(m) Tw(m) di(m) V(1) Ve (t) | Tw-reg(m)| M(t-m) |As(sg.cm)
from slab | thick-wall (t-d) V<Ve verdl | Tw>Tw-req (MIfs*j*d1)
0.00 0.50 0.45 5.63 18.91 0.20 8.17 13.80 20mm @20 cm
0.21 0.50 0.45 453 18.91 0.20 6.02 10.16 20mm @20 cm
0.43 0.50 0.45 4.06 18.91 0.20 5.10 8.62
0.64 0.50 0.45 3.62 18.91 0.20 4.29 7.25
0.85 0.50 0.45 3.20 18.91 0.20 3.57 6.02
1.06 0.50 0.45 281 18.91 0.20 2.93 4.95
1.28 0.50 0.45 2.44 18.91 0.20 2.37 4.01
1.49 0.50 0.45 2.10 18.91 0.20 1.89 3.19
1.70 0.50 0.45 1.78 18.91 0.20 1.48 2.50
191 0.50 0.45 1.49 18.91 0.20 113 191 20mm @20 cm
2.13 0.50 0.45 1.23 18.91 0.20 0.84 1.42
2.34 0.50 0.45 0.99 18.91 0.20 0.61 1.03
2.55 0.50 0.45 0.78 18.91 0.20 042 0.71
2.76 0.50 0.45 0.59 18.91 0.20 0.28 0.47
2.98 0.50 0.45 0.43 18.91 0.20 0.17 0.29
3.19 0.50 0.45 0.29 18.91 0.20 0.09 0.16
3.40 0.50 0.45 0.18 18.91 0.20 0.04 0.08
3.61 0.50 0.45 0.09 18.91 0.20 0.02 0.03
3.83 0.50 0.45 0.03 18.91 0.20 0.00 0.01
4.25 0.50 0.45 0.00 18.91 0.20 0.00 0.00
FOUNDATION PRESSURE
qf = Zw (2) / (B/2 + Tw2) = 619 t/sq.m.
qfl = (B/2)*[qf/(B/2 + Tw2)] = 519 tisq.m.




207422 Design of Small Dams and Water Control

Project IUN
Subject NN
BASE SLAB DESIGN
L(m) Th(m) d2(m) V(1) Ve (t) | Th-reg(m) M As (sg.cm)
from CL. | thickness (t-d) V<Ve ve*d2  |Th > Th-re (tm) | (M/fs*j*d1)
0.00 0.50 0.42 0.00 17.65 0.20 5.484 9.924 20mm @20 cm
0.29 0.50 042 -0.26 17.65 0.20 5.442 9.848
0.55 0.50 0.42 -0.36 17.65 0.20 5.359 9.696
0.81 0.50 042 -0.32 17.65 0.20 5.268 9.532
1.07 0.50 0.42 -0.14 17.65 0.20 5.206 9.419
1.33 0.50 0.42 0.17 17.65 0.20 5.206 9.421
1.59 0.50 0.42 0.62 17.65 0.20 5.305 9.600
1.85 0.50 0.42 1.20 17.65 0.20 5.538 10.021
211 0.50 0.42 191 17.65 0.20 5.939 10.747
2.37 0.50 0.42 2.76 17.65 0.20 6.544 11.841
2.60 0.50 0.42 3.63 17.65 0.20 7.281 13.175 v
TEMPERATURE STEEL DESIGN
*xekx Max. thickness for tempersture design = 0.40 m **x
Vertical wall - Horizontal steel As = 0.002(b)(d) = 8.000 sg.cm. 16 mm @ 20 cm
Face adjecnt to sun = (213)As = 5.333  sg.cm. 16 mm @ 20 cm
Face adjecnt to earth = (13)As = 2.667 sg.cm. 16 mm @ 20 cm
Vertical wall - Vertical steel As =0.0015(b)(d’ = 6.000 sg.cm. 16 mm @ 20 cm
Base slab As = 0.002(b)(d) = 8.000 sg.cm. 16 mm @ 20 cm
Face adjecnt to sun = (213)As = 5.333  sg.cm. 16 mm @ 20 cm
Face adjecnt to earth = (13)As = 2.667 sg.cm. 16 mm @ 20 cm
Steel
20mm @ 20 cm As= 15714 sg.cm
20mm @ 20 cm As= 15714 sg.cm
16 mm @ 20 cm As= 10.057 sg.cm
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