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Drainage?:
* Yes " Mo

Drain position:

Position fram heel of dam [x] = a m

Gallery:
Gallzry slevation = 0 m
[ Drain extends above gallery
Highest drained elevation = m

Drainage effectiveness:

&+ Drain effectiveness [0<E<1] = 0.67

oo

™ Computation of drain effectiveness
[Ransford, 1972 # ANCOLD 1331)
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Drains ?I
‘ii H2

Mote: Uplift pressures are considered as an external load
CaDAk will do calculations using effective strezses
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Uplift pres:
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Momal = 1474281kN  7pp-otesses (kPa)
Uplift = 10794 33kN
Shear= 1130172 5007
Moment = 74681kNm 500
U/S crack = 10.636 %
D/Scrack= ooz 07
Select combination: W
Usual - 200+
Flood
Seismic #1 - stress It
Seismic #1 - stabili 4
Seismic #2 - stress
Seismic #2 - stabil 1004
Postseismic 2004
Select joint: 300
~11.000m = 4o
© 8800m
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4.400m 500
2200m
base 00—
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(m) (m) (m) (m)

1 joints 283.464 5.105 283.464 | 15.014 9.909
2 joints 271.272 4.538 271.272 | 19.840 15.302
3 joints 259.080 3971 259.080 | 29.337 25.366
4 joints 246.888 3.404 246.888 | 38.833 35.429
5 joints 234.696 2.836 234.696 | 48.329 45.493
6 joints 222.504 2.269 222.504 | 57.826 55.557
7 joints 210.312 1.702 210.312 | 67.322 65.620
8 joints 198.120 1.135 198.120 | 76.818 75.684
9 joints 185.928 0.567 185.928 | 86.315 85.747

Base ﬁ)ﬁ 173.736 0.000 173.736 | 95.811 95.811

L1= 95.811 m Elev. D= 173736 m

L2= 5.105 m Elev. E= 283464 m

L3= 9.987 m Elev. F= 277.368 m

L4= 9.754 m Elev. G= 295.656 m

Elev. A= 173.736 m Elev. H= 173.736 m

Elev. B= 173.736 m Elev. | = 173.736 m

Elev. C= 173.736 m Elev. D= 198526 m
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(a) UPSTREAM

= (some loads are not shown)

DOWNSTREAM
D: Dead load

H: Horizontal hydrostatic
V: vertical hydrostatic
U: Uplift

I lce

Fd: Floating debris

S: Silt

P: Post-tension
F: Applied force

(b)

Dam inertia forces
Horizontal hydrodynamic (Westergaard)
Vertical hydrodynamic
Silt inertia

w<Io

(c) Dam
Higher First
modes mode

Pseudo-dynamic seismic loads:

E1: Dam inertia forces (first mode)

Es: Dam inertia forces (higher modes)

Ev: Dam inertia (vertical)

H1: Horizontal hydrodynamic (first mode)
Hs: Horizontal hydrodynamic (higher modes)
V: Vertical hydrodynamic
:  Silt inertia

Reservoir
Higher  First
modes mode

bl Jelos g @550 bl 2 (@) 3 057 5 (—1bl sl Julond g 4 320 61 CADAM (5,138,b Ll s (%) S
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Pseudo-dynamic - constants results:

Fundam ental periods
Dam Reservoir Dam /reservoir Dam/reservoir/foundation
T,= 03085 sec T{: 03233 sec fr = 03811 sec f1 = 04523 sec
Period Lenthening ratios Reservoir related data
Reservoir Foundation RW: 0354384 Ap: 02710
Fer = 12312 Rf = 11871 Fst: 6632202 kN B,= 122995 ton
Viscous dam ping ratios
Dam Reservoir Foundation Dam/reservoir/foundation
;31 = 0.0500 ;f‘r = 00338 ;f = 00877 :1 = 0.12586
Generalized masses Earthquake force coefficients
M1 = 744 993 ton I:JH = 1129371 ton L1: 2052533  ton [1 = 3718880 ton
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it #  Erach  Nermad Frincoa  Ushift Lt Normad  Frincioal Vot
fsijoint)  [iF3)  {tFa)  fiFa) % joint) FhF3) f4F3) 14F3)
1 s meam sz oo | | e 3683 35S 0.000
2 sersm cmer mmesn - [ NI 383267 B15.820 0.000
3 e 00 A T e I T e s ames 706N 0.000
e ctzam oAz @amr T e [ T T T T T e s e 604445 a7 110 0.000
5 ABEI0 -IBSSEE  SAZTON oot e T T T T e TH4TE 120048 0.000
[ BRI AT mzwd .o L N iemeeeemoommememeees g2 15756 0.000
7 14864 18103 TELEDE “--.. \I\ [P PEES MTETZ -1E90.898 0.000
3 ZEE OTE0R WOASIT .. \I\ 0T 2196320 0.000
9 2004 83084 10214 . % \I\ e ASEDAME  -2901.024 0.000
0 FOEE 70088 MATE ., > N\ ATHEW  27HAGG 0.000
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Joint Safetyfactors
ID S elevation Sliding Chwerturning Uplifting
i Peak Fesidual towy ard LIS tow ard DS
1 283. 464 17. 63460 12.34788 14.07893 5.68511 9.16609
Z 271,272 4,12614 Z.58915 G.62354 2. 42663 4,5592]
3 259.080 Z.65086 1.85615 4, 702649 1.38568 3.26354
4 246. 888 2.23850 1.56741 4. 33668 1.68569 2.90808
5 234,696 2, 06835 1.44528 4, 21772 1.59382 Z.76116
& 222.504 1.98236 1.388086 4. 16693 1.54461 2.68680
7 210.31z2 1.93308 1.35355 4.14129 1.51534 2.64409
g 135.120 1.90z230 1.533201 4, 12680 1.49655 Z.61730
El 155928 1.5851585% 1.51768 4,11790 1.48386 Z2.598955
10 EBase joint 1.867549 1.30770 4.11210 1.47487 2.58710
Required: 3.000 1.500 1.z00 1.200 1.z00
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% joinr) {4Fs) {4Fs) £%Fa) = % joinr) {hPa) 4Fal (4P}
1 10000 983588 T R -ISB.54 1508786 0.000
2 0000 180 271 N eaemn I ----------------------------------------------- 8 2410 3G70 66 0.000
3100000 1590148 Hia 303904 ) """""""""""""""""""""""""""""""""""""""" = 2T 3658750 0.000
4 100000 1589 077 M 42097 *-"“""{ ''''''''''''''''''''''''''''''''''''''' -2306.372  -3850.206 0.000
500000 1515833 L N B ZETT A 0.000
6 100000 1834082 MiA 82304 Coee-o ‘ --------------------------------- 1224 AR0.338 0.000
70000 1539028 s 7E1.008 ( ________________ 2021E5 454007 0.000
500000 1523254 e f 0E32 4050609 0.000
0 orms 2387 WS il S [ e - 81677 33 - 131068.720 0.000
0 ERLGE 0.0 N MADTE f \J\ 13068 22F 206730 0.000
7
S5 Jgb olimeg A3 Qb op ley sladie (38,5 SR Ll el jo ) (i polie (A) JSb
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Joint Safety factors
I LS elevation Sliding Cverturning Uplifting
{rr FPeak Fesidual towy ard LIS towe ard Drs
1 283,464 1.07342 0.751l62 32.63187 0.66015 9.15609
2 271,272 0.80035 0.56041 17.97711 0.571a87 4,53921
3 259,080 0. 74130 0.51%06 10.76716 0.68843 3.26384
4 246,383 0.77140 0.54014 G.57194 0.76056 2.90806
5 234,696 0.82701 0.57303 7.49390 0.82008 2.7611l6
5] 222.504 0.89123 0.62405 6. 84082 0.87311 2.680680
7 210,312 0.95611 0.66943 6.38054 0.92156 2.64409
5] 198,120 l.01l644 0.71172 6. 03531 0.96596 2.61736
=] 185,923 1.06300 0.74852 L.76661 l.00625 2.59955
10 Baze joint 1.11287 0.77924 L. 55398 1.04219 2.58710
Required: 1.300 1.000 1.100 1.100 1.100
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Crack
1% joint)

1% foint) {4P3) f4Fs) [Fa) [4Fa) [4Fa]
1 10.000 936772 N B4.287 e -1961. 7494 -1951.082 0.000
20000 734 =T Sremees 2384325 3830899 0.000
2 100000 1510087 Nifso E03.994 e T e - -2197 1492 -3530.116 0.000
4 0000 1602827 L X = e 3BAR 3721289 0.000
500000 1534422 L B I R et 2400205 -4000.905 0.000
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3 s 01 Nig o 1021114 <. \ U - 2380 0BG -377S8.708 0.000
noos@4 00¢ Nimo 10718 \I\ S0HMZE9t -16730.350 0.000
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