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ABSTRACT

The gravity dam is constructed to resist against water pressure by using the weight of the material. This

study presents the designing model for calculating the optimal dimensions of the dam to store water at a depth of

75 meters, to minimize the cost of the construction of the dam, and to provide sufficient stability. Linear

Programming was used to calculate the dimensions of the dam section and Microsoft Excel Solver was used to

design mathematical modeling of the dam parameters. Parameters in this research were dam top width, dam base

width, dam height, etc. The ratio of dam base to dam height is 0.85 and the ratio of dam top width to dam height

is 0.13. The results of analysis showed that the minimum dam weight should be 57,547,894.64 Newton per meter

(N/m). The optimal height and base width are 75.9 meters and 64.52 meters respectively. The mathematical

modeling may provide help for parameters estimation in designing the dam and increase the efficiency and

precision of the calculation.

Key words: gravity dam, Linear Programming, mathematical model
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Forces Value(N/m) Nature Lever Arm (m) Moment (N.m)
Weight of dam (w1) 0.5h2Sw Vertical (d) B-2x/3 Ml
Weight of dam (w2) aHSw Vertical (d) (b-a)+0.5a M2
Weight of dam (w3) 0.5(b - a)h3 Sw Vertical (d) 2/3(b-a) M3

Weight of water supported
by upstream face (w4) x hlw Vertical (d) b+ 0.5x M4

Weight of water supported

by upstream face (w5) 0.5h2 xw Vertical (d) b+2x/3 M5

Hydrostatic pressure (P1) 05h%w Horizontal h/3 M6

Uplift pressure (U1) 0.5h Bw Vertical (d) (2/3)B M7
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Solver Parameters X
Set Objective: $C$30| ]
To: O Max (® Min () value OF: 0

By Changing Variable Cells:
$C$2:5CH5

i
i1}

Subject to the Constraints:
$C$34 = $ES34 Add
$C$35 = SE$35 —
$C$33 »= $E$33

$C$26 <= $E$36 Change
$D$38 <= §F$38
$C$37 »= $E$37 Delete

$D$38 > = $A$38

Reset All

Load/Save

Make Unconstrained Variables Non-Negative

Select a Salving GRG Nonlinear M Options
Method:

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine
for linear Solver Problems, and select the Evolutionary engine for Solver problems that are non-smoaoth.
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Forces Value (N/m) Nature Lever arm (m) Moment (N.m)
Weight of Dam (w1) 18,737 Vertical (d) 63.76 1,194,750
Weight of Dam (w2) 17,632,226 Vertical (d) 58.45 1,030,657,747
Weight of Dam (w3) 39,896,931 Vertical (d) 35.68 1,423,511,031
Weight of Water Supported 814,628 Vertical (d) 63.95 52,096,132

by Upstream Face (w4)

Weight of Water Supported 7,807 Vertical (d) 64.14 500,749
by Upstream Face (w5)

Hydrostatic Pressure (P1) 27,590,625 Horizontal 25.00 689,765,625

Uplift Pressure (U1) 23,733,456 Vertical (d) 43.01 1,020,775,926
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fanils H h hl h2 h3
YA (m) 75.9 75 73.589 1.410 63.325

frauls B b X a f
YA (m) 64.515 63.386 1.128 9.867 0.9
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v &
MHUMYOU  57,547,894.64 (N/m)
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