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CONSORCIO
GEODINAMICA/COBA

1- APRESENTACAO

Neste volume estdo apresentadas as memoénas de calculo relativas aos estudos do projeto
executivo para a barrragem do agude de Aracoiaba

Os estudos correspondem a

Estudos Hidraulicos

Calculos dos quantitativos da barragem de terra
Calculos dos quantitativos das estruturas hidraulicas
Analise de estabilidade dos taludes da barragem
Estudos de Otimizac&o
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CONSORCIO
GEODINAMICA/COBA

2 - ESTUDOS HIDRAULICOS

A seguir sio apresentadas as memorias de calculo relativas aos estudos hidraulicos

Anexo 2 1 - Vertedouro Soleira Livre - calculos da geragio do ludrograma decamilenar para a
chuva com 24 h de duragio

Anexo 2 2 - Vertedouro Soleira Livre - calculos do amortecimento da descarga de projeto para
T=1 000 anos

Anexo 2 3 - Vertedouro Soleira Livre - calculos do amortecimento da descarga de projeto para
a cheia de verificagdo de T=10 000 anos

Anexo 2 4 - Vertedouro tipo Tulipa - cilculos de laminagio para cheia de projeto de T=1 000
anos

Anexo 2 5 - Vertedouro tipo Tulipa - cilculos de laminagio para cheia de projeto de T=10 000
anos

e Anexo 2 6 - Desvio de 1° Fase - calculos de venficagdo da brecha
¢ Anexo 2 7 - Galena de Desvio - Dimensionamento para T=50 anos

Relatério de Concepglo - Memérias de Cilculo - Volume 3 - REAR-971210-RE




ANEXO 2.1

BACIA DO RIO ARACOLABA
VERIFICACAO DA ENCNENTR DECAMILEMAR T=1i0 000 ancs
{chuve d=24horas => P=254 3 mm}

ARQUIVO T2410000 I
AREA DE DREFAGEM = 3564 050 km2
COMP

TALVINGR = 53 1 km
IFERRMCA DE COTAS = 765 0 m

TA

TR
TC
DEL

REGIORS 2IPO DB S0LO CORRRIURA CONDICORS
1 B 10 P
TEMPO PRECIFITACAO RUR-orr VOLUNE DE
{min} {rmn) (perm) KON-OrT
SIMPLES ACUMULADA SDMPLES ACUMOLADO (m3)
60 0 18 82 18 #2 1] 00 5 96
120 © 19 07 37 99 3 23 323 1004964 0O
180 © 29 23 66 12 12 63 15 86 7376323 00
240 0 33 57 99 69 21 58 27 43 12601280 OO
300 © 31 53 131 22 23 B2 61 25 13911000 0O
360 0 22 12 153 34 17 9% 7% 23 10501240 OO
420 © 22 12 175 46 19 n 97 94 10928070 00
480 0 11 95 187 41 10 a5 100 25 6043304 0O
540 0 9 41 196 B2 8 25 116 54 4816675 00
600 0 B 65 205 47 T 65 124 19 4467837 00
660 0 6 61 212 o8 5 8% 130 07 34371875 00
720 © 6 81 218 69 5 92 135 99 3458880 00
780 0 4 07 222 16 3 &6 139 65 2137438 00
840 0 4 07 226 83 3 &7 143 32 2143899 ©0
$00 © 4 07 230 90 3 58 147 00 2150093 00
960 © 4 07 234 97 3 69 156 &% 2156055 o0
1020 0 4 07 239 04 37 154 40 2161785 00
1080 © 407 243 11 in 158 11 2167293 00
1140 © 4 07 247 16 372 161 83 2172587 00
1200 © 203 249 21 188 163 68 1085540 00
1260 0 127 250 49 1 18§ 164 85 679763 80
1320 ¢ 127 251 715 118 166 01 580253 S0
1380 0 127 253 02 117 167 18 680726 30
1440 © 127 254 29 117 168 35 681189 60

DATA 21/09/97

73
290 ¢ min
778 §
434 7

60 ¢




BACIA DO RIO ARMCOIARM

ANEXO 2.1 (CONTINUACAO)

VERIFICACAO DA ENCEENTE DECAMILENAR Twil 000 ancs
{ohuva d=24bozrus => P=254 3 mm)

HIDROGRAYA SIWEETICA COMPOSTA

(min}

60 Q0
120 00
a0 00
240 00
300 00
360 00
420 00
480 00
540 0C
600 00
660 00
720 00
180 00
940 00
900 00
960 00

1020 00
1080 o0
1140 GO
1200 00
1260 00
1320 00
1380 00
1440 00
1560 00
1560 00
1420 00
1680 00
1740 00
1800 00
1860 00
1520 00
1900 00
2040 00
2100 00

VAEAD COMPOSTA

(m3/seg)

18

292

€10
1016
1480
1982
21486
2258
2252
21
1947
1714
1452
1201

/M

843

00
72

T8
05
36
90
29
12
20
22

16
kL
49
87
4
34

40
16
76

1]
54
72
[
b
1

95
13

32
as

(Q/QPICO)

[[+1]
007
(12 ]
130
270
450
656
B34
950
o000
997
944
862
159
643
532
439
373
327
297
270
243
216
187
159
132
106
091
057
03e
024
016
Qo9
o0s
001




ANEXO 2.2

RARRMIEM DO RIO ARACOIABA - Dimsnsionsmantc do vertedouro
fcleira livze La20 m., Dessargas de projets T=ml 000 ancs. chuva d= B horas

HIDROGRAMA PADRAC (Q/QPICO} AFLURNTE
o0 a6 095 212 308 496 684 Bo2 908 991 1 000 27¢ 851 745
820 L+ 299 240 146 o800 036 000
DADOS DA CURVA COTA-VOLUME (10++§ M3)
65 000 000 70 000 1 090 75 000 8 060 80 000 26 040
&5 000 57 020 90 000 104 350 95 000 171 300 100 000 262 THO
DADCS DE COTA-VAIAO (M2/S)
85 000 000 5 500 14 100 $6 000 40 000 96 500 73 500

#7 000 11 100 #7 500 158 100 98 000 207 BOO 8 500 261 900
#8 000 320 DOO

whindbtbtmbdddnddaddtddnntbhtdordmtdndbnidntisdbibdtbddbiditaddavibdiddbddntdiddiindtnddandavidinanrnnvivnrdantdbiiobtodiniannnnns
BARRAIEN DO RIC ARACOIARA - Di do ver

Boleirs livre Im20 m Descarga da projets Twl 000 ance ohuva d= 8 horas
k4 &

e

{A) =AFLURNTL TOTAL*

{D)=DEFLUENTE L4
00 1200 1860 +

*
. 0o » . 171 38 »* 3% 00 » *
» oc * 49 36 * 171 47 + 25 00 = A -
* a0 s 130 24 ¢ 171 78 * 5 02 = a -
* oc = 290 45 = 172 54 % 06 = ES -
- 00 * 419 53 + iT2 01 ¢+ o5 13 » E Y *
. g * #80 02 * 178 7T+ 95 24 * ) *
. 0o r 0 34 ¢ 178 69 * 33 4o LS *
- 00 + 1098 34 ¢ 1682 17T + 295 0% - -] r *
- 0C * 1244 87 ¥ 186 30 * 35 a2 « D ; Y *
r 0¢ r 1344 99 0 190 B3 ¢ 96 06 » 44 29 4 p A *
. o = 1371 Q0 ¥ 135 53 * 0 32 * 61 51 * D Y *
L 0C &« 1329 BT & 200 14 + 98 87 » 7 30 ¢ D 3 .
. 00+ 1180 43 ¢ 204 M 4 B0 97T 36 * L] LY .
- 0C ¢ 1021 40 ¢+ 207 $2 ¢ 97T 0o * 113 a3 o 2 *
- 0o » 430 02 + 210 96 * 7 14 » 127 47T » ] A -
- oc * €19 &9 * 213 o8 + T s 138 14 n A *
* 00 = 40% 33 *+ 214 37 * $7T 35 « 144 74 ¥ -] A -
- oc = 229 04 ¥ 215 17 + ST 40 * 40 M1 o« D S *
* oo * 200 17 + 215 89 + 5T 42 * 15¢ 4 * DA *
- oC * 109 #8 215 60 v T 42 ¢ IsC @2 + AD *
- 0o » 4% 38 » 218 35 » T 41 v 4% 3¢ r K D *
- oo - o0 ¢ 14 9C * 3T 30 ¢ 147 37T *A ] -
P L T Ty T ey L T LY LR Y LY PR Py e

AFLOENTE (E*06 M3} = 4% 10




ANEXO 2.3

MARRAGEM DO IO ARACOIARA - Amortecimentc da obhaias
Solaira livre L=20 m; Varifioagho para T=10 000 mnos, chuva d=24 horas

HIDBOGRAMA. PADRAD (Q/QPICO) AFLUBNTR

007 L L] 130 210 450 £56 834 850 1 000 "7 S44 62 759 643 532
439 373 327 297 270 243 216 107 159 132 106 [ 51 057 h1 oz24

o168 oo®
DADOS DA CURVA COTA-VOLUME (10++§ M3)
85 000 000 70 000 109 75 000 8 oso 80 000 26 040
[ L-1.1 57 020 90 000 104 350 95 000 171 30 100 000 262 T80
DADOE DE COTA-VASAO (M3/8)
5 000 006 85 500 14 100 86 000 40 000 96 500 73 500

97 00C 113 100 97 S0¢ 158 100 98 000 207 00 98 500 263 900
9 000 320 000

dahdnd (12} " dbbkhksdd b bnb bk iaa

BARRAGEM DO RIC ARACOIABA - Amcrtscimentc 44 chaias

cabpdidbnditttddbndnddnttaninntadiidiibnieadbnihnnddn whdadbddidnen

Solaira livre La20 ms Verifioailc paxa T=10 000 snox chuwva d=24 horas

L] kb dddentattddidkdondddthddddoniddidipintdnpdatddbdnpdpbndddntdnbardntrintipidpdidbdditipgdddndanididartn
¢ TRMPO ¢ * AFLURNTE * VOLUME * M A ¢ DESCARGR * GRAFICO DK VASORS (M) =AFLUEWIT TOTAL*
+ . + TOTAL * REFERVAT * RESERVAT * * [] H3/m) {D) =OEFLUENTE b
¥ [ - ¢ poassy o 500 1000 1500 2000 2500 =
. - [ L LT TT Y T + et
. o0 » * [ B 15 @1 » . 5 00 & 00 *r *
* Q0 = . oo 2 40 + * 23 01 ¢ 32 *D A *
. o0 = . 00 & a3 87 4 - 3 03 ¢ 1 41 *n ) .
- 90 = - oo » GO ¥3 » * 38 14 v 3 %0 *p A .
+ o0 * o0 ¢+ 1016 53 + - s 30 « a 3 *p A *
* Qo0 = i GO0 = 1af 0 + * 95 54 » 16 22 »d 1 Y -
* [ . 00 « 1884 01 * * 5 87 » 3% 14 + p ) .
* a0 » . 80 + 2146 05 v * 6 26 3714+ D A *
* og + * o0 4 2259 00 *+ * 6 58 ¢ 87 41 % B A .
- go = - o0« 2a82 22 ¢ * 710 ¢« 122 04 = ES .
- oo+ * 00 * 2132 B30+ - ¥ 50 ¢ 130 44 * -] A *
* 00 = . Q0 * 1M4T 36 ¢ * 27 87 s 184 99 + D S »
. 00 + * 00 ¢ 1714 38 . ™13 ¢ 220 26 4 ] A -
- o0 - . 00 * 1452 54 * * 45 256 &8 + o a +
* o0 * + o0 ¢ 12071 1+ * M E6 240 T3 * D Y *
* 0o = . oo + 91 M0 ¥ L " B2 - ar 1% + -] A *
* o0 * - oo » Mz 1 - 5 94 v ns 17~ D A *
L] 00 = * 00 » 7 * 29 03 & 223 ¥ + -} A *
* oo + - o0+ 67 92 * . $8 11 ¥ 232 89 » D a N
- b0 - [~ 608 53 . 9% 17 2 333 A6 4 b 1S *
* 00 + + [ 48 M+ » 9 22 + 34 9 * b A -
- o6 = . 00 ¢ AFT M ¢ . $5 25 348 %1 P Y -
* [ * 00 * 32 43 - % 27 v 351 31 » DA *
* [ - oo » 5% 18 . % 28 » s v D -
* oD + * op * I 1% * - 9 27 ¢ 351 68 + AD *
. [ - oD * 2% 44 ¢+ * 9 26 « 349 B0 ATD -
. 00 » - 0 & 182 8 » 8 23 + 346 &6 * A D >
- 00 * - o0 4 128 76 * * 9919 4 M2 35+ A D .
* oo + * og « " 0 = 38 13 & 2T 08 a D -
= 90 - o0 » LI - 0 09 v 330 93 v D *
r [ » o + 36 14 * * 7 04 * 334 52 * A -] -
- Q0 . 00 * 20 33 » . 9 99 4 17 #2 & [] -

.
-
-
*
-
-
»
-
-
*
»
-

-
"

2 Tt T
VOLUME DA HIDROGRAGA AFLUEMTE (E*04 M) =

-~
~

—r

-t

Z



ANEXQO 24

BARRAGEN DO RIO ARACOIARA - Dimensionmmentc do vertedouro
Tulipa D=l m; Descaryz da projeto T=l 000 ancs., chuva d= § horas

HIDADGRAMA BADEBAO (Q/QFICO) AFLUENTE
ooe 038 095 212 306 496 664 802 soe 581 1 000 970 861 745 620
452 29% 240 146 080 036 000
DADOZ DA CURVA COTA-VOLUME (10++*& MN3)
45000 000 70 000 1 090 75 000 B 060 80 000 26 040
45 000 57 020 50 000 104 350 95 000 171 3a80 100 000 262 760

DADOS DE COTA-VAEMAD (M3/S)

25 000 pod 55 200 3 00 96 200 68 400 96 600 100 200
97 000 131 500 97 400 159 300 97 ad0 182 500 98 2006 198 500
99 000 225 200 100 00O 210 000

Cadénureersaseasssrnrsassdadddniannnnananssisnsridnidvniddvandnnnnnie
PAGINA. 2

anae

atehdptenpiatingiotinnddddn

ek

* TEMRO voLine B A * DESCARGA ¢ GRAFICC DR VARORS (A) =AFLUBWTE TOTAL?
» * RESERVAT + RESERVAT * *  N/E) D) «DEFLUENTE .
Y OHORAN] * OG/S) * OR/E) * 0A/E 4 (MOE M)+ OO v opaa/E ¢ o 200 600 $00 1200 1800 *
stnavdvanbtatsntbadbntdndfpdddarrontivanattdbdidddidondnndpitdadbibidoriavdads e m— -
* 00 ¥ o0 » 00 * G0+ 171 3@ + 95 00 4 0o ep .
* 100« 49 36 00« 4B 36+ 171 4T+ 83 0C ¢ FIRTEY .
» 200+ 130 24 ¢ 00 *r 130 24 + 17T 79 e 9% 02 + 108 0 A .
* 200+ 290 &5 ¢ 00 ¢ 290 65 ¢ 172 34+ 95 06 v 307 = A .
. 400 % 419 B3 ¢ 00 ¢ 41953 v 173 80 ¢ 93 13 = 5 41 *p 1Y B
. S 06«  gpo O = DO * $BO 02 ¢ 175 78 e 95 A ¢ 11 5§ ep LY .
» 600« 910 ¥4 ¢ 00O ¢ 9103+ 17 IE+ 38 r IR S * D A »
. 700 ¢ 1099 B4 v 60 ¢ 1099 54 ¢ 18209 ¢ #5595 ¢+ 26 M * D a .
. 800 * 1284 87 ¢ 00 * 1244 BT+ 18619 = S M1 +  I¥ 44 * D A .
- 9 00+ 1344 95 ¢ 00 + 1344 95 » 180 €1 « 26 OF ¢ 37 67+ D 1Y "
* 1000+ 1%7] 0O v 00 % ISTL OO+ 188 32 * 6 3L ¢ 1732 D | S
L 11 50 ¢ 1329 BT *+ 00 + 132% 87T = 149 B7 * 96 56 26 90 + T EY r
* 1200 % 1180 43 * 00+ 11O 43 * 20401 * §6 7O Y 114 66 D Iy .
* 1300+ 1021 40+ 0O = 1621 40 ¢ 207 B3« 95 BB v 1IP MY D a .
* 1400 ¢ w80 02 ¢ 00+ @80 02z * 1041+ 3734 4 141 05 # D A ’
* 1500+ €19 6% 4 DO« 18 €9 v M2 S 4 %7 25 v 149 27 v b A ’
* 1600 ¢ 408 9% 00+ 403 9% ¢ 213 ma ¢ 9T 82 ¢ 154 %3 4 0 [y .
* 1T 00 v 335 04 ¢+ 00 = 32904 v 204 41+ 97 36+ 157 31 ¢ > A .
“ 1B 00 ¢ 200 17 ¢ 00 ¢ 20017 % 214 8+ 9T A 4 158 T9 * DA -
« 1% 06 + 10w 68 4 OC 4+ 109 68 ¢ 214 98 =  HT M + 138 T4+ A .
L T T 00+ 4P 36+ 14 &p e+ 9" 3T* 15764+ A D i
209+ . o0 * 00 v Fdzze ST M+ 1S3B0 A D .
SrsdeRdenttatdnktabintisrenvenorindiacsanodiddiddpddnntdbtdnndoprt it it sdid i ddddn bbbt dad iRt tA bt e ARk A AN AR RN AR AR

VOLUME DA HIDROGRAGA AFLUENTE (X404 KY) = 4% 10




ANEXO 2.5

EARRAGEM DO RIO ABACOIARA - Amortecimsnto de cheias
Tulipa bmf m. Verifioaghc paxa T=10 00C ancs. cimve dwi4 horas

HIDROGRAMA PADRAC (Q/QPICO) ANLUENTE

007 044 13¢ 210 450 656 034 950 1 o000 997 944 862 759 643 532
439 373 327 297 270 243 216 187 159 132 106 o8l -L.y) o3a 024
e16 009

DADOS DA CURVA COTA-VOLUME (10%+%& M3)

65 000 000 70 000 1 090 75 000 & 060 90 000 26 040
a5 000 57 020 90 000 104 350 95 000 171 380 100 000 262 T80

DADOS DE COTA-VAZAO (M3/S)

$5 000 000 5 800 36 700 96 200 68 400 96 600 100 200
#7 000 131 500 7 400 159 80O 98 200 182 500 98 600 198 500
o9 000 225 200 100 000 210 000

P T T L T T L T e L Y LI T L T R L LTy P Py

BARRMIEM DO RIC ARACOIARA ~ Artacismnto da ohaias PAIIRA ]
Tulipa Ded m Varificeilic pars T=10 000 snos ohues dw2§ horas
PP T T T T T T T e T T T T T I T L e T T R T e T L e e T T TP YT T T A

© TEMPO ¢ VAIAG * VAEAC 4 AFLOENTE * VOLOME * N A * DESCARGA * GEAFICO DE VASOES (A)=AFTOENTE TOTAL®
. * APLUENTE * INTERMED * TOYAL * RESERVAT ¢ RESERVAT * . [ wa/m {D) =DEFLUENTE +
L] [ * (ROE W3) *+  (w} LI - 71 I 200 1000 1300 2000 2500 *
- LTI L] ] - & -
. 00 * 18 . .
- 100 » - * - * S5 L A .
* 200 ¢ 23 ol . - . 2 40 wp A -
- 3 00 * (1) . * v - § 87 *¢ A -
* 4 00 v 1018 * * . * 14 31 *p A .
- 800 1481 - L] * L] 26 02 + p A -
+ 6 00 ¢ 1884 . - » * 43 3% = » x *
- 700 2146 - . + & 223+ D Y .
+ 400 « 23259 * . . . 105 24 = p X *
* .00 * 2282 * . * = 137 4Y D R *
+ o0« 2132 - . - s 162 2& * ] F Y *
. 00 & 14T . . . * 17272« D A .
- 00 = 1714 - . - - 101 96 ¢+ B A -
. 00 + 1432 * * - * 182 75 » o ) *
- 0b 1201 . - . 208 16 s n x N
. o0 * L.1ad ol * * * 215 42 - b A L]
* oD + a2 * * . v 224 38 = b .Y .
- 00 » 3% . . . * 22% 64 o A -
. oQ *+ 70 * * . * 232 20 = b ) .
- o0 (1] . . - . 22C¢ 95 + ] A L
* o0 * sae * * - * 219 87 = ] A *
* o0 = 487 34 . * . 218 98 + -] 5 .
* o » 422 43 * - * + 218 27 * D | +
* o0 389 18 * . - - 217 15 -r T A *
* oG s 288 1% * * - b 217 42 * [ % *
. o0 » 23% 45 = * * L] 207 271 + oA .
* o0 ¢ 182 88 » - * . 217 2% « ] +
* 00« 128 Té * hd * » 217 4T AL .
4 00 - S B4 ¥ . L - 2417 80 *+ A D +
L] 00 » 84 32 * * . ol 218 24 * A D .
. [ 3 14 ¢ - * * 218 T * A D L4
. + . » . A D .
smasastaddnrinnn rarsRastdibwddids -




ANEXO 2.6

BARRMGNN DO RIO ARACOTARA - DESVIO la CEETA
ARECKA b=i0 m, Desoarga de projeto T=30 anos, chuva d= § horas

HIDRDGRAMA PADRAO {Q/QFICO) AFLURNTE

00 [ 313 095 212 206 496 [-1T] 802 908 561 1 000

970 281 745 620 452 299 240 146 080 036 00D

DADOS DA CURVA COTA-VOLUME (10+*6 MY}
65 000 000 7¢ 000 1 090 75 000 8 060 g0 000 26 D40
s 000 57 020 90 000 104 350 95 000 171 380 100 000 262 780

DADOS DE COTA-VAZAC (M3/B)

70 0 ooe 71 750 208 400 73 500 589 300 75 250 1082 €00

tidkesirarruna

4w AkderEsdaanan aakun

MARRAGEN DO RI0 ARACOIABA - DESVIO la CHEIA
ERECHA hadd m Dasoar de projato Tm3d anos- ghuva d= 8 horas
T Ty "

ke [T 1]

« TEMFO VARIAS * AFLDENTE * VOLOME * LY GRAFICO DE VARORE ({A)=AFLUENTE TOTAL*
- * AFLUENTE * INTERMED * TOTAL * REIERVAT + RESERVAT * * 1{ MR/} (D) »DEFLUENTE r
¢ [HORAE) * O63/8) * OO/E) * 062/5) ¢ (KO8 N3) + (L 4] = (MdEy O 200 400 00 aeo 1000 *
L T R T T T e Y e T L L LI I IT] j—y ——aE
- o0 v oo+ L o0 r 100 M 0h [ *
- 100+ as a1 * Qo+ 2% @1 * 114 70 03 3 97 »px *
. 2000 TN 66 0% = " &6 - 128+ 0 13 + 17 37 + Db a L
- 3 00 ¢ 175 84 + oo » 175 54 * 1 &4 * TO 35 * 46 62 + p LY *
. 4 00 + 25% 3T + oc * 233 17 ¢ 2 16 * 0 7T . 51 38 & D A L
L 300 s 410 &9 * o = 410 €5 ~ 29 + 71 31 - 153 51 * ] A ’
* £ 0D » 349 79 * 00 & S48 79 * 3 a0 72 00 * 263 B2 ] 3 *
- 700 664 D& o0 64 06 ¢ 4 85 * 7z I 414 3% + D LY *
- 800« 751 B2 v 00 % 781 02 547+ 73 2% ¢ 543 18 o b I 3 )
* LI 812 27 = o0 + [ o3 6 32 T2 MW . 660 69 » o £
= 10 00 = 028 00 00 e 00 * &N 74 06 ¢ TS TR b A .
* 11 00 moy 16 r o0 # 802 18 » 5 83 + M 19 ¢ T83 04 * oA .
. 12 00 - Tz P1 ¢ 00 7z N § 86 74 14 ¢ 768 €9 « AD .
. 13 00 = &16 96 ¥ o 616 BE * & o8+ 73 4 4 Tid 75 = & n .
* 14 00 » 313 ¥ * oo * 513 3¢ * 6 19 + 73 46 ¢ 624 42 + 1 Y D *
. 1% 00 * M 26 ¥ oo * 274 26 S 6T ¢ 73 23 ~ 342 76 A D *
- 1€ 00 « 247 37 + oo * 247 57 = 802 ¢ T2 82 . 441 03 EY b -
- 17 00 » 18 T2 v oo+ 189 72 * 4 &1+ T2 38 - 345 43 + 3 o *
- 18 00 ¢+ 120 89 [ 120 3% * E L T2 0] * 263 88 & A T .
* 19 0 6 24 » Qa * €6 24 * 239 71 65 * 196 74 ¢+ A P L
- 20 00 = 29 B ¥ 00 2 29 81 ~ 2 93 * s 32 4 157 10 = & -] ’
. 21 00 oc * co « og * 249 « 71 0¢ * 119 20 *a [ .
L L L L T T T Ly T S L L T TP P T P )

VOLUME DA HIDROGRAGA AFLURNTE (E*06 M3I) = 2% &6

f&x)ﬂ{ill




ANEXO 2.7

BARRAGEM DO RIC ARACOIANA - Dimensionamento RSTRUTURA DE DREVIO
1 galeria (3,.5n x 3,5m) . Descarga de projeto T=S50 anos, ochuva d= § horas

KIDROGRAMA PADBAC (Q/QPICO) AFLUENTE

000 036 095 212 306 495 664 s02 20§ 281 1 obo

970 861 145 620 452 299 240 146 (1) 036 00D
DADOS DA CURVA COTA-VOLUME (10%%6 M3)

65 000 000 70 000 1 080 75 000 8 060 820 000 26 040
85 000 57 020 90 000 104 350 95 DO 171 380 100 DOO 262 790
DADOS DR COTA-VAZAD (MS/8)

70 00O ooo 71 7%0 6 000 73 500 17 200 7% 250 32 700
77 500 40 500 ™ 750 47 300 80 500 53 500

LLRAEL L L LT Lt LA Lt L b L L s DA L L Ly Y Y L T T T T T P T A T Y T TS P
BARFAGEW DO RIO ARARCOIABR ~ DE DRE&VIO
1 galerizs (3.5= x 3.5m) Dedcarga de prejeto Ta80 ancs ohuwva d= § heras

b L L L T T T T T oy o ¥ DT Y P T PPy

* O THMMO ¢ VATAC Y VANAO 4 APLURNTE * VELOWE * N A * DESCARGA * GBAFICO DE VARORS (A) =AFLUBNTE TOTAL*
* 4 AFLUENTE * INIERMED # TOTAL ¢ RERERVAT * ARFERVAT + » [ (D) =bEFLORWTE »
T(HORAS) ¢ (ME/S) ¢+ ONU/E) * (M3/E) * @OL M3} ot OB/} + O 200 400 s00 000 1000 ¢
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CONSORCIO
GEODINAMICA/COBA

3 - QUANTITATIVOS DAS OBRAS DE TERRA
Os quantitativos para as obras de terra tiveram como base os seguintes desenhos de projeto

- AR-GR-1001 - Arranjo Geral - Alternativa 1 - Planta

- AR-GR-1005 - Esquema de Desvio - Alternativas 1,2,3 e 4

- AR-BT-3005 - Segdes Tipicas e Perfil Longitudinal de Saneamento - Alternativas 1,2,3 e 4
- AR-BT-3006 - Segoes Tipicas da Barragem - Alternativas 1,2, 3 e 4

- AR-BT-3007 - Anteprojeto - Se¢des Transversais da Barragem

- AR-GR-1006 - Anteprojeto - Arranjo Gera! - Planta

- AR-GR-1007 - Anteprojeto - Esquema de Desvio e Cronograma Fisico

Foram calculados os volumes dos materiais de acordo com a meména de calculo apresentada a
seguir

Relatorio de Concepclio - Memérias de Cdlculo - Volume 3 - RHAR-971210-RE
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FASE 1A

1—- CONSTRUCAQ DA ENSECADEIRA, COM MATERIAL DAS ESQAVACC)ES DA
BARRAGEM, EM PONTA DE ATERRC OU EM CAMADAS, ATE A ELEVACAOQO

75,00 A MONTANTE E 74,00 A JUSANTE.
2~ ESCAVACOES NA FUNDACAO DA BARRAGEM, DA GALERIA DE DESVIO E

DO VERTEDOURO i
3~ TRATAMENTO DA FUNDACAO DA BARRAGEM E CONCRETAGEM DA GALERIA

DE DESVIQ. ‘
4— EXECUCAO DA BARRAGEM NO RECINTO ENSECADO, ATE A COTA 80,00 5040
ST

E CONCRETAGEM DO VERTEDOURO
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FASE 1B

1~ PREENCHIMENTO ATE A COTA 75,00 DO ESPACO ENTRE A ENSECADEIRA
DE MONTANTE E BARRAGEM

2— CONSTRUCAO DA BARRAGEM A DIREITA DO VERTEDOURO.

3— CONSTRUCAO DA BARRAGEM NA MARGEM ESQUERDA.

4~ CONSTRUCAQ DA ENSECADEIRA DE LIGACAO ENTRE BARRAGEM E

ENSECADEIRA DE JUSANTE. )
5~ REMOCAO DA ENSECADEIRA NA ENTRADA E SAIDA DA GALERIA DE DESWVIO. na0041
AN ARAY




o !
2,
A
MARGEM DIREITA D ,
NV MARGEM ESQUERDA

e, L J.I.. L

A

FASE 2B Guad?

-
I W S -~ — e s ey AL e - — —_ . a ——— . —~ o o P A



13 e \ L 3 VA NS * ~N
g i _
% MARGEM DIREITA N

1 E% °
IPES MAREEM ESQUERDA
‘ P
L]
>
X
;-2
(%]
N E
| & O
3>
1 - .5 e | @
o=
— 20
3
=1 BE e v 4 .{rﬂcis R 5
ORYE )
__ b
L \X
45 — _
j76
/ V. 5
1 l ?g‘h
'(0 P ~ 1 3 ° ’s
FASE 2A

1— DESVIO DO RIQ PARA A GALERIA ATRAVES DA CONSTRUCAO DAS
ENSECADEIRAS DE MONTANTE E JUSANTE NA COTA 75,00.

2— REMOCAO DA ENSECADEIRA TRANSVERSAL DA ETAPA 1, ESCAVACAO DA FUNDAGAO DA BARRAGEM.

3- ALTEAMENTO DA ENSECADEIRA DE MONTANTE PARA A COTA 80,00 E JUSANTE PARA A COTA 78,00.
4~ TRATAMENTO DA FUNDACAQ DA BARRAGEM NA REGIAQ DO LEITO DO RIQO.

Guaiittd 3



CONSORCIO
GEODINAMICA/COBA

4 - QUANTITATIVOS DAS ESTRUTURAS HIDRAULICAS
Os quantitativos para as obras hidréulicas tiveram como base os seguintes desenhos de projeto

- AR-ET-4001 - Estruturas Hidraulicas - Alternativa 1 - Planta e Cortes
- AR-ET-4002 - Estruturas Hidrdulicas - Alternativa 2 - Planta ¢ Cortes
- AR-ET-4003 - Estruturas Hidraulicas - Alternativa 3 - Planta e Cortes
- AR-ET-4004 - Estruturas Hidrdulicas - Alternativa 4 - Planta e Cortes
- AR-ET-4004 - Estruturas Hidraulicas - Galeria de Desvio - Alternativas 1,2 e 3

Foram calculados os volumes das estruturas e de escavagio de acordo com a memoria de célculo
apresentada a seguir

Relatorio d¢ Concepchio - Memérias de Cilculo - Volume 3 - RHAR-971210-RE
344
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CONSORCIO
GEODINAMICA/COBA

§ - ANALISES DE ESTABILIDADE
5.1 - Metodologia

A estabilidade dos taludes da barragem e de suas fundagdes foi venficada para a condigdo de
equilibrio limite, considerando superficies de ruptura circulares, pelo método de Bishop
Sumplificado Os calculos foram efetuados em computador, utihzando o programa GSLOPE 3 32
Nesta fase, considerou-se a segio maxima da barragem, na baixada aluvionar junto & caltha do rio
(ver desenho AR-BT-3006 - Se¢des Tipicas da Barragem - Se¢do na Estaca 45 + 0,00)

As analises foram feitas por tensdes efetivas, com as poropressdes no macigo determunadas
segundo o seguinte criténo

- Condigéio de “Final de Construgdo™ - poropressdes obtidas a partir de estimativas do valor do

6, 1%

parametro “r,”,

- Condigiio de “Regime Permanente e Rebaixamento Rapido™ - poropressées obtidas a partir de
linhas piezométricas

Na condigdo de regime permanente considerou-se o nivel d’agua no reservatério a cota 95,00 m,
correspondente ao maximo operacional, e uma piezométrica no macigo partindo da face do talude
de montante nesta cota, com leve inclinagdo até atingir o filtro vertical de areia Ao longo do
tapete de areia até a saida, ao nivel do no, considerou-se um gradiente de 10%

Na condigéo de rebaixamento rapido manteve-se a mesma piezomeétrica dentro do macigo,
prolongando-se para montante coincidente com a superficie do talude, até a cota da ensecadeira
(75,00 m)

Na fundagio, as poropressdes foram sempre referidas a uma hinha piezométrica, para todas as
condigbes de carregamento

Em todas as condigdes analisadas, considerou-se a agdo de um sismo, representada por uma
aceleragdo de 0,05g

5.2 - Fatores de Seguranca

Os fatores de seguranga minimos estabelecidos para os estudos de estabilidade sdo os fornecidos
na tabela 5 2 a seguir

Tabela 5.2 - Fatores de Seguranca Admitidos

CONDICOES TALUDE FATOR DE SEGURANCA
DE CARREGAMENTOQO
Final de Construgio Montante e Jusante 1,3
Regime Permanente Jusante 1,5
Rebaxamento Rapido Montante 1,1

Estas condigdes haviam sido defimdas no relatéric RHAR-970515-RE - Critérios de Projeto

Relatério de Concepgio - Memérias de Cilculo - Volume 3 - RHAR-971210-RE
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CONSQORCIO
GEODINAMICA/COBA

5.3 - Parimetros Geotécnicos

Os parametros de resisténcia ao cisalhamento (dngulo de atrito e coesfo) foram obtidos de
ensaios triaxiais adensados, nio drenados, saturados, com medida de poropressio (ClU.x) e
ensaios de cisalhamento direto lento, executados nos matenals de empréstimo ¢ materiais da
fundagdo, cujos resultados foram apresentados no relatorio RHAR-970930-RE - rev 1 - Estudos
Geologico - Geotécnicos

Para os matenais integrantes da segio analisada, dispde-se nesta fase de resultados de ensaios no
material do macigo compactado e solo residual da fundacio, subjacente ao aluvido No primeiro
caso, os parimetros foram obtidos de ensatos de cisalhamento direto lento, enquanto no segundo,
a partir de ensaios tnaxiais CIU, realizados em corpos de prova talhados de amostras
mdeformadas tipo bloco

Os parametros dos demais materiais, constituidos pelo filtro/tapete de areia e aluvido, foram
estimados No caso da areia do sistema de drenagem, a partir de experiéncia em obras anteriores
€, no caso dos aluvides, a partir da classificagdio de campo e ensaios SPT

Para anahse do talude de montante, for necessario ter em conta a contribuicio fisica da
ensecadeira e do material de enchimento a ser aplicado entre esta e 0 maci¢o da barragem Como
o controle construtivo nesses materiais de aterro sera menos rigoroso que no macigo da
barragem, foram considerados pardmetros nmunorados nestes casos

A tabela 5 3 abaixo resume os valores adotados em cada caso

Tabela 5.3 - Parimetros Geotécnicos Adotados

MATERIAL Y c e r. |OBSERVACAO
(tfm’) | @fm’) ©)

Aterro (Barragem) 2,0 2,0* 31 0,20 | Cis Direto Lento
Aterro (Ensecadeira) 2,0 1,0 28 0,20 Estimado
Aterro (Enchimento) 1,9 0,0 20 0,20  |Estimado
Filtro (Areia) 1,8 0,0 30 - Estimado
Aluwvido 1.8 1,5 28 - Estimado
Solo Residual 1.9 1,4 30 - Triaxial CIU,,

* minorado nesta fase (valor obtido de ensaio = 5,3 tf/m*)

5.4 - Resultados Obtides

Os resultados obtidos nas analises estdo apresentados nas listagens de computador apresentadas
no final deste item A tabela 4 4 a seguir relaciona os valores dos fatores de seguranga referentes
as superficies criticas de escorregamento, ilustradas nas figuras apresentadas ao final de cada
listagem de computador

Relatério de Comncepglo - Memdrias de Célculo - Volumse 3 - RHAR-971210-RE
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CONSORCIO

GEODINAMICA/COBA
Tabela 5.4 - Fatores de Seguranca Obtidos
CONDICOES TALUDE FATOR DE SEGURANCA
DE CARREGAMENTO

Fmal de Construgéo Montante 1,54
Jusante 1,35

Regime Permanente Jusante 1,51
Rebaixamento Rapido Montante 1,13

Estes resultados demonstram que o talude de jusante estd otimizado dentro dos critérios
preconizados em ambas as situagdes de carregamento a que sera submetido No caso do talude de
montante, sua inclinagdo € condicionada pelo rebaixamento rapido do nivel d’agua do

reservatono

Relatério de Concepglio - Memérias de Cilculo - Volume 3 - RHAR-971210-RE

Culob8




DATA FILE NAME..... C:\GSLOPE\ARACO-03.GSL

Job No. Relatorio de Concepcao

Title Barragem Aracoiaba

Date 17/11/1997

Label A Estaca 45 + 0,00

Label B Talude Mon. - Final Construcao

Max Slice Width 10
No. of Materials 7
Seismic Acceleration .05
External Forces 0
Piezometric surfaces 1
Unit Wt. of Pore Fluid 1
No. of Geogrid Layers 0
Fo8 for Geogrid Pullout 0
Material Unit Wt Cohesion Friction Piezo Ru Interaction
Angle Surf. Coefficient
1 Enchimento 1.9 ¢} 20 1 .2 0
2 Ensecadeira 2 1 28 1 2 0
3 Aterro Compact. 2 2 31 1 «2 0
4 Filtro de Areia 1.8 0 30 1 0 0
5 Aluviao 1.8 1.5 28 1 0 4]
6 Solo Residual 1.9 1.4 30 1 0 0
7 Rocha 2.2 100 50 1 0 0

Upper Surface of Material # 1 (Enchimento)

X=-Coord Y¥-Coord
4 69

20 69

29 75

34 75

63 75

113 95

123 100

130 100

150 aa

Upper Surface of Material # 2 (Ensecadeira)

X=Coord Y-Coord
4 69
20 69
29 75
34 75
43 69
48 69
63 75
113 95
123 100
130 100
150 90

e

(40069



Upper Surface of Material # 3 (Aterro Compact.)

X-Coord Y=-Coord
4 69

20 69

43 69

48 69

63 75

113 95

123 100

130 100

150 90

Upper Surface of Material # 4 (Filtro de Areia)

X=-Coord Y-Coord
4 69
20 69
43 69
48 69
49 67.5
95.5 67.5
99.5 63.5
100.5 62.5
125.5 62.5
126.5 63.5
130.5 67.5
131 a5
132 95
132.5 69
150 69

Upper Surface of Material # 5 (Aluviao)

X-Coord Y=-Coord
4 69
20 69
43 69
48 69
49 67.5
95.5 67.5
99.5 63.5
100.5 62.5
125.5 62.5
126.5 63.5
130.5 67.5
150 67.5

Upper Surface of Material # 6 (Solo Residual)

X=-Coord Y-Coord
4 63.5
99.5 63.5
100.5 62.5
125.5% 62.5
126.5 63.5
150 63.5

Upper Surface of Material # 7 (Rocha)

X~-Coord Y-Coord
4 62.5
54 62.5
125.5 62.5 P
St

b




150 62.5

Piezometric Surface No. 1

X=-Coord Y-Coord
4 74
27.5 74
43 69
150 69

There are no explicit external forces in the data set.

Geogrid Horizontal Geogrid Strength
Layer Extents Layer per unit
No. Xl (=ww=ee- > X2 Elevation width

{hﬁ}671




GSLOPE 3.32

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS
Licensed by MITRE Software Corporation, Edmonton, Canada for use at:-
COBA - Lisboa
Raesults are for Bishop’s Modified Method unless otherwise noted.

File C:\GSLOPE\ARACO-03.GSL Output dated 12-01-1997 at 15:55:51

Material Unit Wt Cohesion Fricticn Pieze Ru Interaction

Angle Surf. Coefficient
1 Enchimento 1.9 0 20 1 2 0
2 Ensecadeira 2 1l 28 1 .2 0
3 Aterro Compact. 2 2 31 1 .2 0
4 Filtro de Areia 1.8 o 30 1 0 0
5 Aluviao 1.8 1.5 28 1 0 o]
6 Solo Residual 1.9 1.4 30 1 0 0
7 Rocha 2.2 100 50 1 0 0

X-centre Y~-centre Radius Factor Iterations Slices M Alpha

of Safety Warnings
50.00 110.00 50.00 13.9446 3 15 0
50.00 110.00 52.00 15.1038 3 16 0
50.00 110.00 48.00 9,2127 4 15 0
50.00 110.00 46.00 3.2721 4 12 o
50.00 110.00 44.00 3.8612 4 12 0

MIN THIS CENTRE 3.272

52.00 110.00 50.00 13.2593 3 16 0
52.00 110.00 52.00 14.5762 3 18 0
52.00 110.00 48.00 8.8109 4 17 0
52.00 110.00 46.00 3.1054 4 12 0
52.00 110.00 44.00 3.5059 4 12 0
MIN THIS CENTRE 3.105
54.00 110.00 50.00 12.5877 3 17 0
54.00 110.00 52.00 13.9374 3 19 0
54.00 110.00 48.00 8.1489 4 17 0
54.00 110.00 46.00 2.9471 4 12 0
54.00 110.00 44.00 3.2118 4 12 o
MIN THIS CENTRE 2.947
50.00 112.00 52.00 13.4505 3 16 0
50.00 112.00 54.00 14.5770 3 1e 0
50.00 112.00 50.00 8.9939 4 16 0]
50.00 112.00 48.00 3.1233 4 12 0
50.00 112.00 46.00 3.6541 4 12 0
MIN THIS CENTRE 3.123
52.00 112.00 52.00 12,7999 3 16 0

0072




52.00
52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00

50.00
50.00
50.00
50.00
50.00

52.00
52.00
52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00

SF!{ 9 ) =
56.00
56.00
56.00

56.00
56.00
56.00

52.00
52.00
52.00

54.00
54,00
54.00

112.00
112.00
112.00
112.00

112.00
112.00
112.00
112.00
112.00

114.900
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00

2.752553
1i2.00
112.00
112.00

114.00
114.00
114.00

116.00
116.00
116.00

116.00
116.00
116.00

54.00 14.0449
50.00 B.4478
48.00 2.9771
46.00 3.3502
MIN THIS CENTRE

£2.00 12.1588
54.00 13.4431
50.00 7.8743
48.00 2.8365
46.00 3.0912
MIN THI1S CENTRE

54,00 13.0310
56.00 14.1054
52.00 B.6332
50.00 2.9914
48.00 3.4743
MIN THIS CENTRE

54.00 12.3726
56.00 13.5561
52.00 B.1449
50.00 2.8634
48.00 3.2113
MIN THIS CENTRE

54.00 11.7520
56.00 12.9769
52.00 7.6098
50,00 2.7526
48.00 2.9809
MIN THIS CENTRE

48.00 2.7231
50.00 7.4289
46.00 2.8566
MIN THIS CENTRE

50.00 2.6456
52.00 7.1956
48.00 2.7910
MIN THIS CENTRE

52.00 2.7669
54.00 7.7675
50.00 3.0870
MIN THIS CENTRE

52.00 2.6718
54.00 7.3700
50.00 2.8804
MIN THIS CENTRE

i P W

2.977

[N VL

2.836

O N KN R

2.991

o s LW

2.863

[N S )

2.752

2.723

L

2.645

Lo

2.766

-

2.671

19
18
12
12

18
19
17
13
12

1ls
18
17
12
12

17
19
18
12
12
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19
18
13
12

14
19
12

15
19
13

13
17
12
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19
12
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56.00
56.00
56.00

SFI( 92 ) =
58.00
58.00
58.00

58.00
58.00
58.00

54.00
54.00
54.00

56.00
56.00
56.00

58.00
58.00
58.00

SF!( 9 ) =
€0.00
60.00
60.00

60.00
60.00
60.00

56.00
56.00
56.00

58.00
58.00
58.00

60.00
60.00

116.00
116.00
116.00

2.574889
114.00
114.00
114.00

116.00
116.00
116.00

118.00
118.00
118.00

118.00
118.00
118.00

118.00
118.00
118.00

2.399836
116.00
116.00
116.00

1i8.00
118.00
118.00

120.00
i20.00
120.00

120.00
120.00
120.00

120.00
120.00

52.00 2.5749
54.00 6.9705
50.00 2.7237
MIN THIS CENTRE

50.00 2.5133
52.00 6.7652
48.00 2.6122
MIN THIS CENTRE

52.00 2.4563
54.00 6.5504
50.00 2.5622
MIN THIS CENTRE

54.00 2.5961
56.00 7.1413
52.00 2.8057
MIN THIS CENTRE

54,00 2.5063
56.00 6.7532
52.00 2.6565
MIN THIS CENTRE

54.00 2.3998
56.00 6.3453
52,00 2.5140
MIN THIS CENTRE

52.00 2.3548
54.00 6.1477
50.00 2.4144
MIN THIS CENTRE

54.00 2.3023
56.00 6.0353
52.00 2.3705
MIN THIS CENTRE

56.00 2.4417
58.00 6.5419
54.00 2.5957
MIN THIS CENTRE

56.00 2.3444
58.00 6.1503
54.00 2.4639
MIN THIS CENTRE

56.00 2.2513
58.00 5.8731

b P

4
2.574

P o o

2.513

Lo )

2.456

o e

2.596

LN

2.506

L -

2.399

PN

2.354

[ - -

2.302

PN

2.441

Lo

2.344

4

16
19
13

15
19
12

15
19
14

15
19
13

16
19
14

15
19
15

15
19
14

15
20
14

16
19
15

15
19
15

15
20
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60.00

SF{( 9 ) =
62.00
62.00
62.00
62.00
6€2.00
62.00
62.00

62.00
62.00
62.00
6€2.00
62.00
62.00
62.00

58.00
58.00
58.00

60.00
60.00
60.00

62.00
62.00
62.00
62.00
62.00
62.00
62.00

SFI{ 9 ) =
64.00
64.00
64.00

64.00
€4.00
64.00

60.00
60.00
60.00

120.00

2.251319
118.00
118.00
118.00
118.00
118.00
118.00
118.00

120.00
120.00
120.00
120.00
120.00
120.00
120.00

122.00
122.00
122.00

122.00
122.00
122.00

122.00
122.00
122.00
122.00
122.00
122.00
122.00

1.998502
120.00
120.00
120.00

122.00
122.00
122.00

124.00
124.00
124.00

54.00 2.3278
MIN THIS CENTRE

54.00 2.1973
56.00 5.6921
52.00 2.1797
50.00 2.0992
48.00 2.0780
46.00 2.0523
44.00 2.1604
MIN THIS CENTRE

56.00 2.1852
58.00 5.5727
54.00 2.1551
52.00 2.0673
50.00 2.0498
48.00 2.0246
46.00 2.1164
MIN THIS CENTRE

58.00 2.2904
60.00 6.0438
56.00 2.4137
MIN THIS CENTRE

58.00 2.2256
60.00 5.7296
56.00 2.2845
MIN THIS CENTRE

58.00 2.1503
60.00 5.4480
56.00 2.1283
54.00 2.0353
52.00 2.0213
50.00 1.9985
48.00 2.0818
MIN THIS CENTRE

48.00 1.9233
50.00 1.9540
46.00 1.9800
MIN THIS CENTRE

50.00 1.9011
52.00 1.9256
48.00 1.9545
MIN THIS CENTRE

52.00 2.0988
54.00 2.1057
50.00 2.2377
MIN THIS CENTRE

4

2.251

(& R N

2.052

U1 B b s

2.024

4
4
4
2.290

4

4

4
2.225

(S0 P
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1.923

Lo

1.901

(S
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14
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132
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10
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15
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14
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6€2.00
62.00
62.00

64,00
64.00
64.00

SFi( 9 )} =
66.00
66.00
66.00

66.00
66.00
66.00

62.00
62.00
62.00

64.00
64.00
64.00

66.00
66.00
66.00

SFI( 9 ) =
68.00
68.00
68.00

68.00
68.00
68.00

64.00
64.00
64.00

124.00
124.00
124.00

124.00
124.00
124.060

1.878069
122.00
122.00
122.00

124.00
124.00
124.00

126.00
126.00
126.00

126.00
126.00
126.00

126.00
126.00
126.00

1.773333
124.00
124.00
124.00

126.00
126.00
126.00

128.00
128.00
128.00

52.00 1.9743
54.00 1.9926
50.00 2.0539
MIN THIS CENTRE

52.00 1.8781
54.00 1.8972
50.00 1.9324
MIN THIS CENTRE

50.00 1.8209
52.00 1.8420
48.00 1.8636
MIN THIS CENTRE

52.00 1.7973
54.00 1.8390
50.00 1.8431
MIN THIS CENTRE

54.00 1.9499
56.00 1.9637
52.00 2.0242
MIN THIS CENTRE

54.00 1.8543
56.00 1.8690
52.00 l1.9102
MIN THIS CENTRE

54.00 1.7733
56.00 1.8180
52.00 1.8214
MIN THIS CENTRE

52.60 1.7259
54.00 1.7813
50.00 1.7713
MIN THIS CENTRE

54.00 1.7311
56.00 1.7662
52.00 1.7481
MIN THIS CENTRE

56.00 1.8301
58.00 1.8643
54.00 1.8873
MIN THIS CENTRE

PN

5
1.974

o W

l1.878

L

1.820

L

1.797

LS LI

1.949

ool

1.854

L
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Lol
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[
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12

11
13

12
13

12
13
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66.00
66.00
66.00

68.00
68.00
68.00

SFI( 9 ) =
70.00
70.00
70.00

70.00
70.00
70.00

66.00
66.00
€6.00

68.00
68.00
68.00

70.00
70.00
70.00

SFI( 9 ) =
72.00
72.00
72.00

72.00
72.00
72.00

68.00
68.00
68.00

70.00
70.00

128.00
128.00
128.00

128.00
128.00
128.00

1.715594
126.00
126.00
126.00

128.00
128.00
128.00

130.00
130.00
130.00

130.00
130.00
130.00

130.00
130.00
130.00

1.661876
128.00
128.00
128.00

130.00
130.00
130.00

132.00
132.00
132.00

132.00
132.00

56.00 1.7493
58.00 1.8012
54.00 1.7987
MIN THIS CENTRE

56.00 1.7156
58.00 1.7491
54.00 1.7245
MIN THIS CENTRE

54.00 1.6919
56.00 1.7195
52.00 1.7142
MIN THIS CENTRE

56.00 1.6779
58.00 1.6991
54.00 1.6967
MIN THIS CENTRE

58.00 1.7520
60.00 1.7848
56.00 1.7754
MIN THIS CENTRE

58.00 1.7037
60.00 1.7303
56.00 1.7264
MIN THIS CENTRE

58.00 1.6619
60.00 1.6775
56.00 1.6846
MIN THIS CENTRE

56.00 1.6412
58.00 1.6515
54.00 1.6700
MIN THIS CENTRE

58.00 1.6211
60.00 1.6476
56.00 1.6542
MIN THIS CENTRE

60.00 1.6898
62.00 1.7100
58.00 1.7092
MIN THIS CENTRE

60.00 1.6440
62.00 l.6685

RS

4
1.74%9

Lo

1.715

L

1.691

Lo

1.677

L - -

1.752

LR

1.703

o

l1.661

Lo

1.641

-

1.621

L -

1.689

4
4

12
15

12
14

12
14
10

12
14
10

13
15

12
14
10

12
14
11

12
13
11

12
15
11

i2
14
10

12
16

(===

Qoo Qo0 (=Nale

QOO

QoQC

(=N oo

Guag'li



70.00

72.00
72.00
72.00

SFI( 9 ) =
74.00
74.00
74.00

74 .00
74.00
74.00

70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00
74.00

SFI( 9 ) =
76.00
76.00
76.00

76.00
76.00
76.00

72.00
72.00
72.00

74.00
74.00
74.00

132.00

132.00
132.00
132.00

1.599998
130.00
130.00
130.00

132.00
132.00
132.00

134.00
134.00
134.00

134.00
134.00
134.00

134.00
134.00
134.00

1.574105
132.00
132.00
132.00

134.00
134.900
134.00

136.00
136.00
136.00

136.00
136.00
136.00

58.00 1.6720
MIN THIS CENTRE

60.00 1.6000
62.00 1.6336
58.00 1.6363
MIN THIS CENTRE

58.00 1.5990
60.00 1.6232
56.00 1.6215
MIN THIS CENTRE

60.00 1.5849
62.00 1.6147
58.00 1.5992
MIN THIS CENTRE

62.00 1.6247
64.00 1.6519
60.00 1.6570
MIN THIS CENTRE

62.00 1.5959
64.00 1.6230
60.00 1.6165
MIN THIS CENTRE

62.00 1.5741
64.00 1.6087
60.00 1.5927
MIN THIS CENTRE

60.00 1.5738
62.00 1.6082
58.00 1.5862
MIN THIS CENTRE

62.00 1.5677
€4.00 1.6047
60.00 1.5731
MIN THIS CENTRE

64.00 1.5825
66.00 l1.6152
€62.00 1.5955
MIN THIS CENTRE

64.00 1.5665
66.00 1.6045
€2.00 1.5767
MIN THIS CENTRE

4
1.644

L -

1.599

L -

1.599

B

1.584

Lo -3

1.624

Lo

1.595

P

1.574

PN

1.573

Lo

1.567

Lo

1.582

Lo

1.566

11

12
16
11

13
15

13
16

12
16
11

14
17
11

14
16
11

15
16
11

15
17
11

14
18
11

15
17
i3
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(ol =N o]

Qoo
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76.00
76.00
76.00

SF!( 9 ) =
78.00
78.00
78.00
78.00

78.00
78.00
78.00
78.00

74.00
74.00
74.00

76.00
76.00
76.00
76.00

78.00
78.00
78.00
78.00

SFi( 8 ) =
74.00
74.00
74.00

76.00
76.00
76.00

78.00
78.00
78.00

SF!( 8 ) =
74.00

136.00
136.00
136.00

1.563717
134.00
134.00
134.00
134.00

136.00
136.00
136.00
i36.00

138.00
138.00
138.00

138.00
138.00
138.00
138.00

138.00
138.00
i3s.o00
138.00

1.557416
140.C0
140.00
140.00

140.00
140.00
140.00

140.00
140.00
140.00

1.553224
142.00

64.00 1.5637
66.00 1.6034
62.00 1.5638
MIN THIS CENTRE

62.00 1.5731
64.00 1.6126
60.00 1.5697
58.00 1.6059
MIN THIS CENTRE

64.00 1.5713
66.00 1.6156
62.00 1.5649
60.00 1.5939
MIN THIS CENTRE

66.00 1.5613
68.00 1.6016
64.00 1.5644
MIN THIS CENTRE

66.00 1.5614
68.00 1.6049
64.00 1.5574
62.00 1.6030
MIN THIS CENTRE

66.00 1.5724
68.00 1.6208
64.00 1.5620
62.00 1.5856
MIN THIS CENTRE

66.00 1.5556
68.00 1.5580
64.00 1.6227
MIN THIS CENTRE

66.00 1.5532
68.00 1.5605
64.00 i.5910
MIN THIS CENTRE

66.00 1.5605
68.00 1.5758
64.00 1.5801
MIN THIS CENTRE

68.00 1.5494

PN

4
1.563

f N I

1.569

Lo - Y

1.564

Lo -

1.561

[N

1.557

AN N NS

1.562

Lo

1.555

Lo -

1.553

B b oy

1.560

4

15
18
12

15
19
13
10

17
20
13
11

15
ig

15
19
13
10

18
21
13
12

14
15
10

13
17
11

14
19
12

15

O oo [=RoNoNe OO0 (=N e N QOO0 OO0 00 oo

j= =R

U079



74.00
74.00

76.00
76.00
76.00

78.00
78.00
78.00

SFI!( 7 ) =
72.00
72.00
72.00

72.00
72.00
72.00

72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

SFl( 8 ) =
72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

142.00
142.00

142.00
142.00
142.00

142.00
142.00
142.00

1.549431
140.00
140.00
140.00

142.00
142.00
142.00

144.00
144.00
144.00

144.00
144.00
144.00

144.00
144.00
144.00

1.545435
146.00
146.00
146.00

146.00
146.00
146.00

146.00
146.00
146.00

70.00 1.5562
66.00 1.6060
MIN THIS CENTRE

68.00 1.5508
70.00 1.5621
66.00 1.5826
MIN THIS CENTRE

68.00 1.5611
70.00 1.5813
66.00 1.5768
MIN THIS CENTRE

66.00 1.5731
68.00 1.5653
70.00 1.6058
MIN THIS CENTRE

68.00 1.5611
70.00 1.5603
72.00 1.6032
MIN THIS CENTRE

70.00 1.5524
72.00 1.5571
68.00 1.6329
MIN THIS CENTRE

70.00 1.5454
72.00 1.5554
68.00 1.5935
MIN THIS CENTRE

70.00 1.5496
72.00 1.5659
68.00 1.5769
MIN THIS CENTRE

72.00 1.5464
74.00 1.5554
70.00 1.6150
MIN THIS CENTRE

72.00 1.5432
74.00 1.5571
70.00 1.5844
MIN THIS CENTRE

72.00 1.5502
74.00 1.571%
70.00 1.5734

4
4
1.549

1.850

[

1.561

Lo

1.565

oo

1.560

[ )

1.552

L N

1.545

Lo

1.549

Lo

1.546

Lo

1.543

4

le
10

13
18
12

16
20
12

13
le
18

13
16
19

14
16
10

15
18
11

14
19
12
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10

15
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20
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(= e Nw)

(= Reia

QoOQ (o N =] 00O
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SFI{ 8 ) =
72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

SF!( 8 ) =
72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

SFI( 7 ) =
70.00
70.00
70.00

70.00
70.00
70.00

70.00
70.00
70.00

72.00
72.00
72.00

1.543162
148.00
148.00
148.00

148.00
148.00
148.00

148.00
148.00
148.00

1.541995
150.00
150.00
150.00

150.00
150.00
150.00

150.00
150.00
150.00

1.540002
148.00
148.00
148.00

150.00
150.00
15C0.00

152.00
152.00
152,00

152.00
152.00
152.00

MIN THIS CENTRE

74.00 1.5423
76.00 1.5547
72.00 1.6012
MIN THIS CENTRE

74.00 1.5420
76.00 1.5607
72.00 1.5781
MIN THIS CENTRE

74.00 1.5531
76.00 1.5786
72.00 1.5716
MIN THIS CENTRE

76.00 1.5400
78.00 1.5561
74.00 1.5210
MIN THIS CENTRE

76.00 1.5423
78.00 1.5660
74.00 1.5740
MIN THIS CENTRE

76.00 1.5578
78.00 1.5863
74.00 1.5707
MIN THIS CENTRE

74.00 1.5554
76.00 1.5614
72.00 1.6502
MIN THIS CENTRE

76.00 1.5489
78.00 1.5594
74.00 1.6302
MIN THIS CENTRE

78.00 1.5444
80.00 1.5583
76.00 1.6145
MIN THIS CENTRE

78.00 1.5389

80.00 1.5594
76.00 1.5837
MIN THIS CENTRE

1.550

LI

1.542

Lo

1.541

Lo -

1.553

Lo -

1.540

Lo

1.542

Cal -

1.557

L3

1.555

Lo -

1.548

B P

1.544

[ - N

1.538

15
18
11

16
20
12

16
20
12

15
19
12

7
21
12

17
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1?7
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16
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74.00
74.00
74.00

SF!{ 8 ) =
70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00
74.00

SF!( 8 ) =
70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00
74.00

SFi( 5 ) =

Minimum Bishop Factor of Safety this run:

72.00

152.00
152.00
152.00

1.538873
154.00
154.00
154.00

154.00
154.00
154.00

154.00
154.00
154.00

1.538673
156.00
156.00
156.00

156.00
156.00
156.00

156.00
156.00
156.00

1.538673

154.00

78.00 1.5448
80.00 1.5728
76.00 1.5717
MIN THIS CENTRE

80.00 1.5416
82.00 1.5591
78.00 1.6027
MIN THIS CENTRE

80.00 1.5387
82.00 1.5643
78.00 1.5786
MIN THIS CENTRE

80.00 1.5490
82.00 1.5807
78.00 1.5704
MIN THIS CENTRE

82.00 1.5402
84.00 1.5618
80.00 1.5938
MIN TH1IS CENTRE

82.00 1.5405
84.00 1.5706
80.00 1.5754
MIN THIS CENTRE

82.00 1.5548
84.00 1.5881
80.00 1.5703
MIN THiIS CENTRE

80.00 1.5387

4

4

4
1.544

Lo - -

1.541

[

1.538

Lol -

1.549

1.540

[

1.554

4

18
21
12

15

11

17
21
12

19
21
13

15
21
12

18
21
12

20
23
14

17

OO0 o oQ oC o0 Qo0 Qo0 (ol aNe

oo




-2 X
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DATA FILE NAME.....

Job No.
Title
Date
Label A
Label B

Max Slice width
No. of Materials
Seismic Acceleration
External Forces
Piezometric Surfaces

Unit Wt. of Pore Fluid

No. of Geogrid Layer
FoS for Geogrid Pull

Material

Enrocamento
Aterro Compact.
Filtro de Areia
Aluviao

Solo Residual
Rocha

AW

C:\GSLOPE\ARACO~01.GSL

Relatorioc de Concepcao
Barragem Aracoiaba

14/11/1997

Estaca 45 + 0,00

Talude Jus. - Final Construcao
10
6
.05

s
ocut

OQEKFO

Unit Wt Cohesion Ffriction Piezo Ru Interaction

Angle surf. Coefficient
2.1 0 38 1 0 0
2 2 31 1 .2 0
1.8 0 30 1 0 0
1.8 1.5 28 1 0 0
1.9 1.4 30 1 0 0
2.2 100 50 1 0 0

Upper Surface of Material # 1 (Enrocamento)

X~-Coord

0

9
19
26
46
49
69
72
92
97
101
115
130

Y=-Coord
91.4
95
100
100
90
20
80
80
70
70
68
68
68

Upper Surface of Material # 2 {(Aterro Compact.)

X=-Coord

0

9

19
26
46
49
69
72
92

¥Y=-Coord

91.4

95

100

100

90

90

80

80

70



94 69

97 67.5
105.5 63.5
110.5 63.5
115 68
130 68

Upper Surface of Material # 3 (Filtro de Areia)

X=Coord Y-Coord
0 63.5
22.5 63.5
26.5 67.5
27 95
28 95
28.5 69
94 69
97 67.5
105.5 63.5
110.5 63.5
115 68
130 68

Upper Surface of Material # 4 (Aluviao)

X=-Coord Y-Coord
0 63.5
22.5 63.5
26.5 67.5
97 67.5
105.5 63.5
110.5 63.5
130 63.5

Upper Surface of Material # 5 (Solo Residual)

X-Coord Y-Coord
0 63.5
22.5 63.5
105.5 63.5
110.5 63.5
130 63.5

Upper Surface of Material # 6 {Rocha)

X~-Coord Y=Coord
0 62.5

22 62.5

13¢C 62.5
Piezometric Surface No. 1
X=Coord Y-Coord
0 68

130 68

There are no explicit external forces in the data set.

Geogrid Horizontal Geogrid Strength
Layer Extents Layer per unit
No. Xl <====——w > X2 Elevation width

LR




GSLOPE 3.32

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS

Licensed by MITRE Software Corporation, Edmonton, Canada for use at:-

COBA - Lisboa

Results are for Bishop’s Modified Method unless otherwise noted.

File C:\GSLOPE\ARACO-01.GSL

Material

Aluviao

[« S NS

Rocha

X-centre Y-centre

50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00

52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00

54.00

Enrocamento
Aterro Conpact.
Filtro de Areia

Solo Residual

119.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
1190.00
1106.00

110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00

110.00

Unit Wt Cochesion Friction
Angle

Output dated 12-02-1997 at 09:42:47

2.1 0

2 2

1.8 0
1.8 1.5
1.9 1.4

2.2 100
Radius Factor
of Safety
50.00 7.5411
52.00 8.9726
48.00 4.8560
46.00 2.4092
44.00 2.3334
42.00 2.2390
40.00 2.0874
38.00 2.0059
36.00 1.9215
34.00 1.8853
32.00 1.8297
30.00 1.7836
28.00 1.7587
26.00 1.8471

MIN THIS CENTRE

50.00
52.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00
28.00

MIN THIS CENTRE

50.00

7.2247
8.5896
4.6395
2.2663
2.1962
2.1291
1.9944
1.9201
1.8485
1.8156
1.7693
1.7383
1.7479

6.9327

38
31
30
28
30
50

Iterations Slices

b B e P B P P G s D WD

1.758

N N S N O AR

1.738

3

Piezo Ru
Surf.

el il

24
25
23
23
22
19
18
is
17
i5
14
14
12

8

23
25
24
24
20
19
18
18
17
14
14
12
10

25

Interaction
Coefficient
0 0
.2 0
0 0
0 0
0 0
0 0
M Alpha
Warnings
0
G
0
G
0
0
0
0
0
0
0
0
0
0
0
4]
0
0
0
0
0
0
0
)
0
o
0
0

CWJr}{JEiG




54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00

50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00

52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00

110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00
110.00

112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00

112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00

112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00
112.00

52.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00
28.00

MIN THIS CENTRE

52.00
54.00
£0.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00
28.00

MIN THIS CENTRE 1.735

52.00
54.00
50.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00
28.00

MIN THIS CENTRE

52.00
54.00
50.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00

. 34.00

32.00
30.00

MIN THIS CENTRE

8.2534
4.4420
2.1287
2.1024
2.0375
1.9152
1.8490
1.7903
1.7295
1.7242
1.7193
1.7368

7.5569
8.9861
4,8612
2.4117
2.3381
2.2321
2.0827
2.0014
1.9163
1.B733
1.8126
1.7679
1.7360
1.8045

7.2407
8.6024
4.6375
2.2647
2.1900
2.1217
1.9875
1.9125
1.8396
1.7971
1.7514
1.7154
1.7120
1.7753

6.9429
8.2644
4.4493
2.1187
2.0944
2.0285
1.9056
1.8375
1.7749
1.7152
1.7009
1.6845
1.7180

s b B B BB B W

1.719

PN R N A

DV s B B B BB DWW

1.712

N O N N Y SRR

1.684

25
27
21
20
19
18
18
17
16
12
10

24
25
23
23
22
19
18
18
17
15
15
14
12
11

23
25
25
24
20
19
18
18
18
15
14
13
12

25
25
25
21
20
19
18
18
is
16
i3
12

000 OQOOO0O0O0O0OO (s NaNolajolaNolaloeReRNoleRoNe OO0 00OOoOOO0OOOOO0

0O00C0OCOCO0O0ODOOQ

Cunis’?




50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00
50.00

52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00
54.00

SF!( 9 ) =
56.00
56.00
56.00

56.00
56.00
56.00

114.00
114.00
114.00
114.00
i14.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00
114.00

1.665084
112.00
112.00
112.00

114.00
114.00
114.060

54.00
56.00
52.00
50.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00

MIN THI1IS CENTRE

54.00
56.00
52.00
50.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00
30.00

7.5814
9.0407
4.8723
2.4156
2.3458
2.2639
2.0833
2.0025
1.9183
1.8695
1.8059
1.7568
1.7268
1.7708

7.2637
B.6246
4.6484
2.2665
2.2187
2.1196
1.9862
1.9110
1.8373
1.7883
1.7382
1.7039
1.6906
1.7470

MIN THIS CENTRE 1.690

54.00
56.00
52.00
50.00
48.00
46.00
44.00
42.00
40.00
38.00
36.00
34.00
32.00

MIN THIS CENTRE

32.00
34.00
36.00

6.9612
8.2853
4.4596
2.1396
2.0913
2.0250
1.9018
1.8327
1.7678
1.7056
1.6875
1.6651
1.6906

1.6810
1.6677
1.6787

MIN THIS CENTRE 1.667

34.00
36.00
38.00

MIN THIS CENTRE

1.6530
l1.6478
1.6673

3 24
3 26
4 23
4 21
4 22
4 21
4 18
4 18
4 17
4 15
4 15
4 14
4 14
4 11
1.726
3 24
3 25
4 25
4 24
4 22
4 19
4 18
4 18
4 18
4 15
4 15
4 14
4 12
4 10
3 24
3 25
4 25
4 24
4 20
4 19
4 18
4 18
q 18
4 17
4 14
4 12
4 10
1.665
4 9
4 12
4 16
4 12
4 12
4 17

1.647
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52.00
52.00
52.00
52.00

54.00
54.00
54.00

56.00
56.00
56.00

SF!( 9 ) =
58.00
58.00
58.00

58.00
58.00
58.00

54,00
54.00
54.00
54.00

56.00
56.00
56.00

58.00
58.00
58.00

SFi( 9 ) =
60.00
60.00
60.00

60.00
60.00
60.00

1i6.00
116.00
116.00
116.00

116.00
116.00
116,00

116.00
116.00
116.00

1.628724
114.00
114.00
114.00

116.00
116.00
116.00

i18.00
118.00
118.00
118.00

118.00
118.00
118.00

118.00
118.00
118.00

1.580251
116.00
116.00
116.00

118.00
118.00
118.00

36.00 1.6966
38.00 1.7326
34.00 1.6792
32.00 1.7195
MIN THIS CENTRE

36.00 1.6535
38.00 1.6782
34.00 1.6629
MIN THIS CENTRE

36.00 1.6287
38.00 1.6357
34.00 i1.6838
MIN THIS CENTRE

34.00 1.6559
36.00 1.6043
38.00 1.6338
MIN THIS CENTRE

36.00 1.6345
38.00 1.5888
40.00 1.6237
MIN THIS CENTRE

38.00 1.6481
40.00 l1.6728
36.00 1.6476
34.00 1.7292
MIN THIS CENTRE

38.00 1.6157
40.00 1.6287
36.00 1.6578
MIN THIS CENTRE

38.00 1.6108
40.00 1.5803
42.00 1.6173
MIN THIS CENTRE

38.00 1.6002
40,00 1.5993
42.00 1.6261
MIN THIS CENTRE

40.00 1.5791
42.00 l1.5884
38.00 1.6269
MIN THIS CENTRE

BB

1.679

1.653

-

1.628

[

1.604

Lo

1.588

[

1.647

B

1.615

F

1.580

Lo

1.599

Lo

1.579

14
15
13

14
14
12

12
14

14
15

10
14
17

14

12
10

12
14
10

12
15
17

13
15
17

15
16

0000 (=R =R o000 QOO o0 cCOoOo

000

Ooo

CoOo0

¢ 50089




56.00
56.00
56.00
56.00

58.00
58.00
58.00

60.00
60.00
60.00

SF!( 9 ) =
62.00
62.00
62.00

62.00
62.00
62.00

58.00
58.00
58.00

60.00
60.00
60.00

62.00
62.00
62.00

SFi( 9 ) =
64.00
64.00
64.00

64.00
64.00
64.00

60.00

120.00
120.00
120.00
120.00

120.00
120.00
120.00

120.00
120.00
120.00

1.566847
118.00
118.00
118.00

120.00
120.00
120.00

122.00
122.00
122.00

122.00
i22.00
122.00

122.00
122.00
122.00

1.555244
120.00
120.00
120.00

122.00
122.00
122.00

124.00

42.00 1.6246
44.00 1.6563
40.00 1.6105
38.00 1.6350
MIN THIS CENTRE

42.00 1.5778
44.00 1.6135
40.00 1.5918
MIN THIS CENTRE

42.00 1.5668
44.00 l1.5828
40.00 1.6053
MIN THIS CENTRE

40.00 1.5934
42.00 1.5731
44.00 1.5889
MIN THIS CENTRE

42.00 1.5745
44.00 1.5617
46.00 1.5818
MIN THIS CENTRE

44.00 1.5781
46.00 1.6135
42.00 1.5834
MIN THIS CENTRE

44,00 1.5608
46.00 1.5796
42.00 1.5856
MIN THIS CENTRE

44.00 1.5562
46.00 1.5552
48.00 1.5771
MIN THIS CENTRE

44.00 1.5597
46.00 1.5591
48.00 1.5839
MIN THIS CENTRE

46.00 1.5434
48.00 1.5521
44,00 1.5776
MIN THIS CENTRE

48,00 1.5785

b b

1.610

[

1.577

F N

1.566

b o

1.573

1.561

[ )

1.578

B o

1.560

Lo

1.555

Lo -

1.559

[

1.543

4

14
18
14
12

16
18
12

15
17
10

12
15
i7

i3
15
17

16
18
13

17
17
12

15
17
17

i5
15
17

15
17
13

18

[= RNl (= = ) [=No R OOo0O0O (o == [=No R QOO o0 0o == le N

= o N o)

ry

.\ ’

23390




60.00
60.00
60.00

62.00
62.00
62.00
62.00

64.00
64.00
64.00

SF!( 9 ) =
66.00
66.00
66.00

66.00
66.00
66.00

62.00
62.00
62.00
62.00

64.00
64.00
64.00

66.00
66.00
66.00

SFI( 9 } =
68.00
68.00
68.00
€8.00

68.00
68.00
68.00
68.00

124.00
124.00
124.00

124.00
124.00
124.00
124.00

124.00
124.00
124.00

1.534821
122.00
122.00
122.00

124.00
124.00
124.00

126.00
126.00
126.00
126.00

126.00
126.00
126.00

126.00
126.00
126.00

1.522743
124.00
124.00
124.00
124.00

126.00
126.00
126.00
126.00

50.00
46.00
44.00

MIN THIS CENTRE

48.00
50.00
46.00
44.00

MIN THIS CENTRE

48.00
50.00
46.00

MIN THIS CENTRE

46.00
48.00
50.00

MIN THIS CENTRE

48.00
50.00
52.00

MIN THIS CENTRE

50.00
52.00
48.00
46.00

MIN THIS CENTRE

50.00
52.00
48.00

MIN THIS CENTRE

50.00
52.00
48.00

MIN THIS CENTRE

48.00
50.00
52.00
54.00

MIN THIS CENTRE

50.00
52.00
54.00
56.00

MIN THIS CENTRE

1.6139
1.5589
1.5686

1.5521
1.5748
1.5462
1.5905

1.5348
1.5478
1.5594

1.5539

1.5371
1.5405

1.5367

1.5286
1.5357

1.5510

1.5763

1.5422

1.5736

1.5308

1.5454

1.5430

1.5227

1.5240

1.5706

1.5549
1.5227
1.5132
1.5297

1.5378
1.5119
1.5085
1.5259

S

4
1.558

PSS

1.546

L

1.534

L Y

1.537

1.528

Lo

1.542

o

1.530

l1.522

e o b

1.513

Lo S

1.508

18
17
12

17
18
15
10

16
17
13

13
15
18

15
16
i8

17
18
17
10

17
18
15

i5
17
i3

11
15
18
18

13
15
18
19
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64.00
64.00
64.00

66.00
66.00
66,00

68.00
68.00
68.00

SFl( 9 ) =
70.00
70.00
70.00

70.00
70.00
70.00

€6.00
66.00
66.00
66.00

68.00
68.00
68.00

70.00
70.00
70.00

SFi{ 9 ) =
72.00
72.00
72.00

72.00
72.00
72.00

128.00
128.00
128.00

128.00
128.00
128.00

128.00
128.00
128.00

1.505717
126.00
126.00
126.00

128.00
128.00
128.00

130.00
130.00
130.00
130.00

130.00
130.00
130.00

130.00
130.00
130.00

1.483264
128.00
128.00
128.00

130.00
130.00
130.00

52.00 1.5292
54.00 1.5453
50.00 1.5335
MIN THIS CENTRE

52.00 1.5161
54.00 1.5215
50.00 1.5521
MIN THIS CENTRE

52.00 1.5225
54.00 1.5057
56.00 1.5057
MIN THIS CENTRE

52.00 1.5182
54.00 1.4915
56.00 1.5011
MIN THIS CENTRE

54.00 1.5028
56.00 1.4862
58.00 1.4978
MIN THIS CENTRE

56.00 1.5205
58.00 1.5350
54.00 1.5133
52.00 1.5380
MIN THIS CENTRE

56.00 1.5025
58.00 1.5044
54.00 1.5093
MIN THIS CENTRE

56.00 1.4935
58.00 1.4833
6C.00 1.4961
MIN THIS CENTRE

56.00 1.4758
58.00 1.4770
54.00 1.5076
MIN THIS CENTRE

58.00 1.4650
60.00 1.4738
56.00 1.4930
MIN THIS CENTRE

b

4
1.529

Lo

1.516

- -

1.505

L

1.491

Lo

1.486

b

1.513

l1.502

N

1.483

L

1.475

[ -

1.469

17
i8
15

16
17
13

15
17
18

13
16
18

15

18

18
19
17
15

17
19
15

15
18
19

16
18
14

17
18
14
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68.00
6€8.00
68.00
68.00

70.00
76.00
70.00

72.00
72.00
72.00

SF!( 9 )} =
74.00
74.00
74.00
74.00

74.00
74.00
74.00
74.00

70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00
74.00

SFI( 9 ) =
76.00
76.00
76.00

76.00
76.00
76.00

132.00
132.00
132.00
132.00

132.00
132.00
132.00

132.00
132.00
132.00

1.465326
130.00
130.00
130.00
130.00

132.00
132.00
132.00
132.00

134.00
134.00
134.00

134.00
134.00
134.00

134.00
134.00
134.00

1.451762
132.00
132.00
132.00

134.00
134.00
134.00

60.00 1.5058
62.00 1.5316
58.00 1.5012
56.00 1.5037
MIN THIS CENTRE

60.00 1.4819
62.00 1.4972
58.00 l1.4888
MIN THIS CENTRE

60.00 1.4653
62.00 1.4720
58.00 1.4798
MIN THIS CENTRE

58.00 1.4686
60.00 1.4573
62.00 1.4548
64.00 1.4645
MIN THIS CENTRE

€0.00 1.4576
62.00 1.4537
64.00 1.4529
66.00 1.4664
MIN THIS CENTRE

62.00 1.4818
64.00 1.5006
60.00 1.4864
MIN THIS CENTRE

62.00 1.4635
64.00 1.4718
60.00 1.4717
MIN THIS CENTRE

62.00 1.4522
64.00 1.4518
66.00 1.4530
MIN THIS CENTRE

62.00 1.4424
64.00 1.4256
66.00 1.4428
MIN THIS CENTRE

" 64.00 1.4378

66.00 1.4240
68.00 1.4445
MIN TH1S CENTRE

P

1.501

o~

1.481

1.465

O

1.454

L NN

1.452

Lo

1.481

Lo

1.463

L

1.451

Lo -

1.425

Lo -

1.423

19
19
17
16

18
19
17

18
19
16

16
i7
19
24

16
18
20
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19
17
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i8
20

16
1%
24

l8
21
24
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72.00
72.00
72.00
72.00

74.00
74.00
74.00
74.00

76.00
76.00
76.00

SF!( 2 } =
78.00
78.00
78.00

78.00
78.00
78.00

74.00
74.00
74.00
74.00
74.00

76.00
76.00
76.00

78.00
78.00
78.00

SFI( 9 ) =
80.00
80.00
80.00

80.00
80.00

136.00
136.00
136.00
136.00

136.00
136.00
136.00
136.00

136.00
136.00
136.00

1.423351
134.00
134.00
134.00

136.00
136.00
136.00

138.00
138.00
138.00
138.00
138.00

138.00
138.00
138.00

138.00
138.00
138.00

1.400245
136.00
136.00
136.00

138.00
138.00

66.00 1.4740
68.00 1.4955
64.00 1.4631
62.00 1.4682
MIN THIS CENTRE

66.00 1.4510
68.00 1.4553
64.00 1.4493
62.00 1.4718
MIN THIS CENTRE

66.00 1.4352
68.00 1.4234
70.00 1.4482
MIN THIS CENTRE

66.00 l1.4021
68.00 1.4225
64.00 1.4331
MIN THIS CENTRE

68.00 1.4005
70.00 1.4229
66.00 1.4262
MIN THIS CENTRE

70.00 1.4594
72.00 1.4839
68.00 1.4518
66.00 1.4482
64.00 1.4634
MIN THIS CENTRE

70.00 1.4247
72.00 1.4534
68.00 1.4341
MIN THIS CENTRE

70.00 1.4002
72.00 1.4253
68.00 1.4225
MIN THIS CENTRE

68.00 1.3861
70.00 1.4069
66.00 1.4310
MIN THIS CENTRE

70.00 1.3842
72.00 1.4067

FF NN

1.463

LB S Y

1.449

Lo

1.423

Lo -

1.402

L

1.400

Lo

1.448

[ -

1.424

1.400

L

1.386

4
4

19
20
i8
18

19
20
18
i6

18
22
24

22
24
16

22
25
16

20
24
19
18
16

22
24
i8

22
25
18

21
25
14

22
26
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80.00

76.00
76.00
76.00

78.00
78.00
78.00

80.00
80.00
80.00

SFI( 92 ) =
82.00
82.060
82.00

82.00
82.00
82.00

78.00
78.00
78.00

80.00
80.00
80.00

82.00
82.00
82.00

SF!( 9 ) =
84.00
84.00
84.00

84.00
84.00
84.00

138.00

140.00
140.00
140.00

140.00
140.00
140.00

140.00
140.00
140.00

1.383593
138.00
138.00
138.00

140.00
140.00
140.00

142.00
142.00
142.00

142.00
142.00
142.00

142.00
142.00
142.00

1.361505
140.00
140.00
140.00

142.00
142.00
142.00

68.00 1.4206
MIN THIS CENTRE

72.00 1.4280
74.00 1.4600
70.00 1.4339
MIN THI1IS CENTRE

72.00 1.4008
74.00 1.4293
70.00 1.4206
MIN THIS CENTRE

72.00 1.3836
74.00 1.4076
70.00 1.4141
MIN THIS CENTRE

70.00 1.3658
72.00 1.3937
68.00 1.4327
MIN THIS CENTRE

72.00 1.3625
74.00 1.3929
70.00 1.4220
MIN THIS CENTRE

74.00 1.4032
76.00 1.4347
72.00 1.4201
MIN THIS CENTRE

74.00 1.3786
76.00 1.4105
72.00 1.4110
MIN THIS CENTRE

74.00 1.3615
76.00 1.3930
72.00 1.4123
MIN THIS CENTRE

72.00 1.3684
74.00 1.3783
70.00 1.4387
MIN THIS CENTRE

74.00 1.3563
76.00 1.3767
72.00 1.4275
MIN THIS CENTRE

4
1.384

Lo -

1.427

Lo

1.400

Lo

1.383

[

1.365

PN

1.362

[ -

1.403

Lo

1.378

Lo -

1.361

1.368

Lo - -

1.356

16

22
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80.00
80.00
80.00

82.00
82.00
82.00

84.00
84.00
84.00

SFI( 9 ) =
86.00
86.00
86.00
86.00

86.00
86.00
86.00C

82.00
82.00
82.00

84.00
84.00
84.00

86.00
86.00
86.00

SFI( 3 ) =
84.00
84.00
84.00

86.00
86.00
86.00

144.00
144.00
144.00

144.00
144.00
144.00

144.00
144.00
144.00

1.353943
142.00
142.00
142.00
142.00

144.00
144.00
144.00

146.00
146.00
146.00

146.00
146.00
l46.00

146.00
146.00
146.00

1.351876
140.00
140.00
140.00

140.00
140.00
140.00

76.00 1.3798
78.00 1.4148
74.00 1.4095
MIN THIS CENTRE

76.00 1.3618
78.00 1.3939
74.00 1.4057
MIN THIS CENTRE

76.00 1.3539
78.00 1.3762
74.00 1.4170
MIN THIS CENTRE

74.00 1.3668
76.00 1.3662
78.00 1.3519
80.00 3.8076
MIN THIS CENTRE

76.00 1.3598
78.00 1.3639
74.00 1.4380
MIN THIS CENTRE

78.00 1.3630
80.00 1.3965
76.00 1.4028
MIN THIS CENTRE

78.00 1.3532
80.00 1.3764
76.00 1.4079
MIN THIS CENTRE

78.00 1.3529
80.00 1.3630
76.00 l.4265
MIN THIS CENTRE

76.00 1.3595
78.00 3.7480
74.00 1.3783
MIN THIS CENTRE

76.00 1.3520
78.00 3.8300
74.00 1.3709
MIN THIS CENTRE

Lo

1.379

Lo

1.361

1.353

B W

1.351

PN

1.359

G NS

1.363

P Y

1.353

L -

1.352

Lol -

1.359

L - V)

1.351

25
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18
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88.00
88.00
88.00

88.00
88.00
88.00

88.00
88.00
88.00

SF!I( 9 ) =
%0.00
90.00
$0.00

90.00
90.00
90.00

86.00
86.00
86.00

88.00
88.00
88.00

90.00
90.00
80.00

SF!( 5 ) =

Minimum Bishop Factor of Safety this run:

88.00

140.00
140.00
140.00

142.00
142.00
142.00

144.00
144.00
144.00

1.349175
142.00
142.00
142.00

144.00
144,00
144.00

l146.00
146.00
146.00

146.00
146.00
146.00

146.00
146.00
146.00

1.349175

144.00

76.00 1.3530
78.00 3.9417
74.00 1.3801
MIN THIS CENTRE

78.00 1.3502
80.00 3.9099
76.00 1.3723
MIN THIS CENTRE

80.00 1.3492
82.00 3.8823
78.00 1.3649
MIN THIS CENTRE

78.00 1.3594
80.00 4.0416
76.00 1.3818
MIN THIS CENTRE

80.00 1.3539
82.00 4.0045
78.00 1.3742
MIN THIS CENTRE

82.00 1.3540
84.00 3.7799
80.00 1.3630
MIN THIS CENTRE

82.00 1.3492
84.00 3.8600
80.00 1.3604
MIN THIS CENTRE

82.00 1.3512
84.00 3.9727
80.00 1.3667
MIN THIS CENTRE

80.00 1.3492

o

4
1.352

b W

1.350

L

1.349

L

1.359

NS

1.353

Lo )

1.353

&b W

1.349

L )

1.351
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DATA FILE NAME..... C:\GSLOPE\ARACO-02.GSL

Job No. Relatorio de Concepcao

Title Barragem Aracoiaba

Date 17/11/1997

Label A Estaca 45 + 0,00

Label B Talude Jus. - Operacao NA 95

Max Slice Width 10

No. of Materials 6

Seismic Acceleration .05

External Forces 0

Piezometric Surfaces 1

Unit Wt. of Pore Fluid 1

No. of Geogrid Layers 0

FoS for Geogrid Pullout 0

Material Unit Wt Cohesion Friction Piezo Ru Interaction

Angle Surf. coefficient

1 Enrocamento 2.1 0 38 1 0 0
2 Aterrc Compact. 2 2 31 1 0 0
3 Filtro de Areia 1.8 0 30 1 0 0
4 Aluviao 1.8 1.5 28 1 0 0
5 Solo Residual 1.9 1.4 30 1 0] 0
6 Rocha 2.2 100 50 1 0 )

Upper Surface of Material # 1 {Enrocamento)

X-Coord ¥=-Coord
0 91.4
9 95
19 100
26 100
46 S0
49 90
69 80
72 80
92 70
97 70
101 68
115 68
130 68

Upper Surface of Material # 2 (Aterro Compact.)

X-Coord Y=-Coord
0 91.4

9 95

19 100

26 100

46 90 .

49 20

69 80

72 80

92 70

001399




24 69

97 67.5
105.5 63.5
110.5 63.5
115 68
130 68

Upper Surface of Material # 3 (Filtro de Areia)

X=-Coord Y-Coord
0 63.5
22.5 63.5
26.5 67.5
26.9 90
27 95
28 95
28.45 76.5
28.5 69
94 69
97 67.5
105.5 63.5
110.5 63.5
115 68
130 68

Upper Surface of Material # 4 (Aluviao)

X-Coord Y-Coord
0 63.5
22.5 €3.5
26.5 67.5
97 67.5
105.5 63.5
110.5 63.5
130 63.5

Upper Surface of Material # 5 (Solo Residual)

X=Coord Y-Coord
0 63.5
22.5 63.5
105.5 63.5
110.5 63.5
130 63.5

Upper Surface of Material # 6 (Rocha)

X=Coorgd Y-Coord
0 62.5

22 62.5

130 62.5
Piezometric Surface No. 1
X=Coord Y-Coord
0 95

9 95

26.9 o0

28.48 70

99 68

111.5 68

13¢ 68

There are no explicit external forces in the data set.

~ ' ~
G100



Geogrid Horizontal Geogrid Strength
Layer Extents Layer per unit
No. Xl <m=mmm—-— > X2 Elevation width

Cuti0t



GSLOPE 3.32

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS

Licensed by MITRE Software Corporation, Edmonton, Canada for use at:-

COBA - Lisboca

Results are for Bishop’s Modified Method unless otherwise noted.

File C:\GSLOPE\ARACO-02.GSL

Iterations Slices

Material
1 Enrocamento 2.1 0
2 Aterro Compact. 2 2
3 Filtro de Areia 1.8 0
4 Aluviao 1.8 1.5
5 Solec Residual 1.9 1.4
6 Rocha 2.2 100
X-centre Y-centre Radius Factor
of Safety
50.00 110.00 50.00 7.2454
50.00 110.00 52.00 B.6286
50.00 110.00 48.00 4.6254
50.00 110.00 46 .00 2.2609
50.00 110.00 44.00 2.2935
MIN THIS CENTRE
52.00 110.00 50.00 6.9710
52.00 110.00 52.00 8.2895
52.00 110.00 48.00 4.4433
52.00 110.00 46.00 2.1690
52.00 110.00 44,00 2.1992
MIN THIS CENTRE
54.00 110.00 50.00 6.7154
54.00 110.00 52.00 7.9940
$4.00 110.00 48.00 4.2839
54.00 110.00 46,00 2.0751
54.00 110.00 44,00 2.1480
MIN THIS CENTRE
50.00 112.00 52.00 7.2495
50.00 112.00 54.00 8.6318
50.00 112.00 50.00 4.6192
50.00 112.60 48.00 2.2453
50.00 112.00 46,00 2.2802
MIN THIS CENTRE
52.00 112.00 52.00 6.9744
52.00 112.00 54.00 8.2916

Unit Wt Cohesion Friction

Angle

g
31
30
28
30
50

[N I -

2.260

[ P )

2.168

[ VL

2.075

B W

2.245

3

Piezo Ru
Surtf.

B e

26
27
25
25
24

25
27
26
26
22

27
27
29
23
22

26
27
25
24
24

25
27

Output dated 12-02-1997 at 09:31:34

Interaction

Coefficient
4] 0
0 0
0 0
0 0
0 G
0 1]
M Alpha
Warnings

4]

0]

0

0

0

4]

0

0

4]

0

0

0

0

0

0

0

()

0

0

C

0

0

(102




52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00

50.00
50.00
50.00
50.00
50.00

52.00
52.00
52.00
52.00
52.00

54.00
54.00
54.00
54.00
54.00

SF!( 6 ) =
56.00
56.00
56.00

56.00
56.00
56.00

56.00
56.00
56.00

SF!( 9 ) =
58.00
58.00
58.00

112.00
112.00
112.00

112.00
112.00
112.00
112.00
112.00

114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.060
114.00

2.047168
110.00
110.00
110.00

112.00
112.00
112.00

114.00
114.00
114.00

1.966477
112.00
112.00
112.00

50.00 4.4298
48.00 2.1494
46.00 2.1748
MIN THIS CENTRE

52.00 6.7151
54.00 7.9942
50.00 4,2740
48.00 2.0472
46.00 2.1220
MIN THIS CENTRE

54.00 7.2629
56.00 8.6750
52.00 4.6197
50.00 2.2347
48.00 2.2706
MIN THIS CENTRE

54.00 6.9860
56.00 8.3041
52.00 4.4292
50.00 2.1340
48.00 2.1898
MIN THIS CENTRE

54.00 6.7237
56.00 8.0047
52.00 4,2726
50.00 2.0537
48.00 2.1019
MIN THIS CENTRE

46.00 2.0179
48.00 4.1355
44.00 2.087¢6
MIN THIS CENTRE

48.00 1.9893
50.00 4.1513
46.00 2.0583
MIN THIS CENTRE

50.00 1.9665
52.00 4.1458
48.00 2.0354
MIN THIS CENTRE

48.00 1.9380
50.00 4.0327
46.00 2.0209
MIN THIS CENTRE

oo oo

4
2.149

Bl bW W

2.047

B W W W

2.234

Bl W W

2.134

B b W W

2.053

LR

2.017

-

1.989

B

1.966

LW

1.938

27
26
22

27
27
27
23

26
28
25
23
24

26
27
27
26
24

26
27
27
26
22

23
27
24

23
29
24

23
29
24

23
27
24

00000 =N el=lale) CO0OO000O COo0O0O00 (=N o N

(=M=l Qoo =R=Ral

Qo0




58.00
58.00
58.00

54.00
54.00
54.00

56.00
56.00
56.00

58.00
58.00
58.00

SFI( 9 ) =
60.00
60.00
60.00

60.00
60.00
60.00

56.00
56.00
56.00

58.00
58.00
58.00

60.00
60.00
60.00

SF!( 92 ) =
62.00
62.00
62.00

62.00
62.00

114.00
114.00
114.00

116.00
116.00
116.00

116.00
1i6.00
116.00

116.00
116.00
116.00

1.896595
114.00
114.00
114.00

116.00
116.060
116.00

118.00
118.00
118.00

118.00
118.00
118.00

118.00
1i8.00
118.00

1.835837
116.00
116.00
116.00

118.00
118.00

50.00 1.9149
52.00 4.0086
48.00 1.9949
MIN THIS CENTRE

52.00 2.0415
54.00 4.2766
50.00 2.0940
MIN THIS CENTRE

52.00 1.8701
54.00 4.1458
50.00 2.0178
MIN THIS CENTRE

52.00 1.8966
54.00 4.0392
50.00 1.9746
MIN THIS CENTRE

50.00 1.8694
52.00 3.9334
48.00 1.9485
MIN THIS CENTRE

52.00 1.8507
54.00 3.9131
50.00 1.9274
MIN THIS CENTRE

54.00 1.9613
56.00 4.1507
52.00 2.0044
MIN THIS CENTRE

54.00 1.8820
56.00 4.0300
52.00 1.9589
MIN THIS CENTRE

54.00 1.8358
56.00 3.9347
52.00 1.9106
MIN THIS CENTRE

52.00 1.8140
54.00 3.8569
50.00 1.8839
MIN THIS CENTRE

54.00 1.7979
56.00 3.8401

L

4
1.914

s b

2.041

L

1.970

o

1.896

Lo

1.869

Lol -

1.850

Lo

1.961

L -

l.882

[ -

1.835

[ -

1.814

23
27
24

26
27
25

25
29
24

23
29
24

23
27
24

23
27
24

25
29
24

23
30
24

23
30
24

24
27
23

24
27

(= R (=N N - o0 (=ReNa

o000

(= NoRe] SO0 Qoo

QOoOO0

'e .
GG




62.00

58.00
58.00
58.00

6G.00
60.00
60.00

62.00
62.00
62.00

SFI( 9 ) =
64.00
64.00
64.00

64.00
64.00
64.00

60.00
60.00
60.00

€2.00
62.00
62.00

64.00
64.00
64.00

SFI{ 9 ) =
66.00
66.00
66.00

66.00
66.00
66.00

118.00

120.00
120.00
120.00

120.00
120.00
1290.00

120.00
120.00
120.00

1.785232
118.00
118.00
118.00

120.00
120.00
120.00

122.00
122.00
122.00

122.00
122.00
122.00

122.00
122.00
122.00

1.732854
120.00
120.00
120.00

122.00
122.00
122.00

" 58,00

52.00 1.8714
MIN THIS CENTRE

56.00 1.8910
58.00 4.0360
54.00 1.9469

MIN THIS CENTRE

56.00 1.8243
58.00 3.9378
54.00 1.8976

MIN THIS CENTRE

56.00 1.7852
58.00 3.8300
54.00 1.8575

MIN THIS CENTRE

54.00 1.7573
56.00 3.7949
52.00 1.8242

MIN THIS CENTRE

56.00 1.7435
58.00 3.7820
54.00 1.8138

MIN THIS CENTRE

58.00 1.8303
60.00 3.9448
56.00 1.8879

MIN THIS CENTRE

58.00 1.7740
60.00 3.8580
56.00 1.8468

MIN THIS CENTRE

58.00 1.7329
60.00 3.7753
56.00 1.8064

MIN THIS CENTRE

56.00 1.7090
58.00 3.7533
54.00 1.7755

MIN THIS CENTRE

1.6994
60.00 3.7440
56.00 1.7650

MIN THIS CENTRE

4
1.797

B

1.891

[ -

1.824

Lo -4

1.785

L

1.757

Lo

1.743

[ - -

1.830

Lo -

1.774

[

1.732

b

1.709

Lo -

1.6%99

25
30
24

23
30
24

24
27
23

25
29
23

25
29
23

25
30
24

23
29
23

25
29
23

25
30
23

25
29
23

(= = R =) o000 [= N =N =N =N =R ol (=N =N~ (= = =) Qo 00

o0

H




62.00
62.00
62.00

64.00
64.00
64.00

66.00
66.00
66.00

SF!( 9 ) =
68.00
68.00
68.00

68.00
68.00
68.00

64.00
64.00
64.00

66.00
66.00
66.00

68.00
68.00
68.00

SFI( 9 ) =
70.00
70.00
70.00

70.00
70.00
76.00

124.00
124.00
124.00

124.00
124.00
124.00

124.00
124.00
124.00

1.690441
122.00
122.00
122.00

124.00
124.00
124.00

126.00
126.00
126.00

126.00
126.00
126.00

126.00
126.00
126.00

1.656014
124.00
124.00
124.00

126.00
126.00
126.00

60.00 1.7623
62.00 3.8659
58.00 1.8353
MIN THIS CENTRE

€0.00 1.7247
62.00 3.7737
58.00 1.7977
MIN THIS CENTRE

60.00 1.6904
62.00 3.7407
58.00 1.7596
MIN THIS CENTRE

58.00 1.6661
60.00 3.7408
56.00 1.7329
MIN THIS CENTRE

60.00 1.6620
62.00 3.7310
58.00 1.7247
MIN THIS CENTRE

62.00 1.7187
64.00 3.8072
60.00 1.7915
MIN THIS CENTRE

62.00 1.6839
64.00 3.7419
60.00 1.7555
MIN THIS CENTRE

62.00 1.6560
64.00 3.7263
60.00 1.7191
MIN THIS CENTRE

60.00 1.6355
62.00 3.7339
58.00 1.6895
MIN THIS CENTRE

62.00 1.6327
64.00 3.7230
60.00 1.6845
MIN THIS CENTRE

L

4
1.762

L

1.724

Lo -

1.690

Lo

1.666

Lo

l1.661

Lo -

1.718

Lo -

1.683

Lo

1.656

L

1.635

Py

l.632

24
31
24

25
30
23

27
29
23

27
30
23

28
30
23

25
32
23

27
29
23

28
30
23

27
29
24

26
29
24

[=Nalel 000 (=N oNal (= =N e

=N wRal

QOoOQ
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[=Nale
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66.00
66.00
66.00

68.00
68.00
68.00

70.00
70.00
70.00

SFI( 6 ) =
72.00
72.00
72.00

72.00
72.00
72.00

72.00
72.00
72.00

SFI( 9 ) =
74.00
74.00
74.00

74.00
74.00
74.00

70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00

128.00
128.00
128.00

128.00
128.00
128.00

128.00
128.00
128.00

1.632708

124.00
124.00
124.00

126.00
126.00
126.00

128.00
128.00
128.00

1.607393

126.00
126.00
126.00

128.00
128.00
128.00

130.00
130.00
130.00

130.00
130.00
130.00

130.00
130.00

64.00 1.6794
66.00 3.7692
62.00 1.7504
MIN THIS CENTRE

64.00 1.6512
66.00 3.7225%
62.00 1.7173
MIN THIS CENTRE

64.00 1.6334
66.00 3.7171
62.00 1.6795
MIN THIS CENTRE

€0.00 1.6151
62.00 3.7364
58.00 1.6637
MIN THIS CENTRE

62.00 1.6114
64.00 3.7232
60.00 1.6562
MIN THIS CENTRE

64.00 1.6074
66.00 3.7152
62.00 1.6518
MIN THIS CENTRE

62.00 1.5938
64.00 3.7358
60.00 1.6352
MIN THIS CENTRE

64.00 1.5903
66.00 3.7161
62.00 1.6325
MIN THIS CENTRE

66.00 1.6299
68.00 3.7155
64.00 1.6772
MIN THIS CENTRE

66.00 1.6064
68.00 3.7080
64.00 1.6504
MIN THIS CENTRE

66.00 1.5884
68.00 3.7079

[

4
1.679

b

1.651

Lo

1.633

1.615

Lo - Y

1.611

-

1.607

B s

1.593

[ -

1.590

Lo

1.629

1.606

4

27
32
23

28
29
23

27
29
24

28
28
25

28
28
26

28
28
26

28
30
25

28
31
26

28
29
26

28
28
27

28
3l

[ R )

(= w )

[=NeN=

000 000 (=] o R w) =N =N [= N =l
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74.00

SF!( 9 ) =
76.00
76.00
76.00

76.00
76.00
76.00

72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

SFI( 9 ) =
78.00
78.00
78.00

78.00
78.00
78.00

74.00
74.00
74.00

76.00
76.00
76.00

78.00
78.00
78.00

130.00

1.588401
128.00
128.00
128.00

130.00
130.00
130.00

132.00
132.00
132.00

132.00
132.00
132.00

132.00
132.00
132.00

1.568586
130.00
130.00
130.00

132.00
132.00
132.00

134.00
134.00
134.00

134.00
134.00
134.00

134.00
134.00
134.00

64.00 1.6285
MIN THIS CENTRE

64.00 1.5758
66.00 3.7417
62.00 1.6158
MIN THIS CENTRE

66.00 1.5710
68.00 3.7263
64.00 1.6150
MIN THIS CENTRE

68.00 1.6081
70.00 3.7050
66.00 1.6488
MIN THIS CENTRE

68.00 1.5867
70.00 3.7034
66.00 1.6270
MIN THIS CENTRE

68.00 1.5686
70.00 3.7164
66.00 1.6150
MIN THIS CENTRE

€6.00 1.5527
68.00 3.7675
64.00 1.6041
MIN THIS CENTRE

68.00 1.5499
70.00 3.7520
66.00 1.6037
MIN THIS CENTRE

70.00 1.5871
72.00 3.6999
68.00 1.6281
MIN THIS CENTRE

70.00 1.5675
72.00 3.7125
68.00 1.6141
MIN THIS CENTRE

70.00 1.5470
72.00 3.7398
68.00 1.5987
MIN THIS CENTRE

4
1.588

[

1.575

L

1.571

Lo -

1.608

Lo

1.586

LB

1.568

1.552

L

1.549

Lo

1.587

Lo

1.567

Lo

1.547

26

28
31
25

27
31
25

28
28
27

28
31
26

27
31
26

26
32
25

27
32
25

28
31
26

27
31
26

28
32
26

QOO [= NN

[= R eN=

(== el

Qo

(=R o =)
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SF!( 9 ) =
80.00
80.00
80.00

80.00
80.00
80.00

76.00
76.00
76.00

78.00
78.00
78.00

80.00
80.00
B0.00O

SF!( 9 ) =
82.00
82.00
82.00

82.00
82.00
82.00

78.00
78.00
78.00

80.00
80.00
80.00

82.00
82.00
82.00

1.547033
132.00
132.00
132.00

134.00
134.00
134.00

136.00
136.00
136.00

136.00
136.00
136.00

136.00
136.00
136.00

1.530713
134.00
134.00
134.00

136.00
136.00
136.00

138.00
138.00
138.00

138.00
138.00
138.00

138.00
138.00
138.00

68.00 1.5320
70.00 3.8039
66.00 1.5877
MIN THIS CENTRE

70.00 1.5311
72.00 3.7856
68.00 1.5865
MIN THIS CENTRE

72.00 1.5667
74.00 3.7112
70.00 1.6147
MIN THIS CENTRE

72.00 1.5465
74.00 3.7327
70.00 1.5994
MIN THIS CENTRE

72.00 1.5307
74.00 3.7736
70.00 1.5866
MIN THIS CENTRE

70.00 1.5176
72.00 3.8532
68.00 1.5798
MIN THIS CENTRE

72.00 l1.5182
74.00 3.8314
70.00 1.5774
MIN THIS CENTRE

74.00 1.5471
76.00 3.7305
72.00 1.599%
MIN THIS CENTRE

74.00 1.5299
76.00 3.7642
72.00 1.5875
MIN THIS CENTRE

74.00 1.5188
76.00 3.8156
72.00 1.5768
MIN THIS CENTRE

i

4
1.531

Y

1.531

L

1.566 -

Lo -

1.546

Lo

1.530

LB -

1.517

1.547

o b

1.529

L

1.518

27
32
26

28
32
27

27
31
26

28
32
27

28
32
27

26
33
25

27
33
27

28
32
27

28
32
28

28
33
27

Qo0
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O oo
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SFI( 3 ) =

SF!( 9 ) =

1.517603
80.00 132.00
80.00 132.00
80.00 l3z.co0
8z2.00 132.00
82.00 132.00
B2.00 132.00
84.00 132.00
84.00 132.00
84.00 132.00
84.00 134.00
84.00 134.00
84.00 134.00
84.0G0 136.00
84.00 136.00
84.00 136.00

1.508287
86.00 134.00
86.00 134.00
86.00 134.00
86.00 136.00
86.00 136.00
86.00 136.00
B2.00 138.00
82.00 138.00
82.00 138.00
84.00 138.00
84.00 138.00
84.00 138.00
86.00 138.00
86.00 138.00
86.00 138.00

SF!( 9 } = 1.50555

88.00 136.00

€8.00 1.5320
70.00 3.B03%9
€6.00 1.5877

MIN THIS CENTRE

68.00 1.5182
70.00 3.8783
66.00 1.5856

MIN THIS CENTRE

68.00 1.511%9
70.00 3.9708
66.00 1.5890

MIN THIS CENTRE

70.00 1.5092
72.00 3.9395
68.00 1.5814

MIN THIS CENTRE

72.00 1.5083
74.00 3.8120
70.00 1.5720

MIN THIS CENTRE

70.00 1.5146
74.00 4.0515
68.00 1.5818

MIN THIS CENTRE

72.00 1.5074
74.00 4.0163
70.00 1.5762

MIN THIS CENTRE

74.00 1.5188
76.00 3.8156
72.00 1.5768

MIN THIS CENTRE

74.00 1.5088
76.00 3.8887
72.00 1.5669

MIN THIS CENTRE

74.00 1.5056
76.00 3.9858
72.00 1.5654

MIN THIS CENTRE

72.00 1.5197

1.511

LU

1.509

1.508

L

1.505

4

27
32
26

25
31
25

25
3z
21

25
3z
22

27
32
24

26
30
19

26
34
23

28
33
27

27
33
24

26
34
23

25
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88.00
88.00

88.00
88.00
88.00

84,00
84.00
84.00

86.00
86.00
86.00

88.00
88.00
88.00

SFi( 8 ) =
84.00
84.00
84.00

86.00
86.00
86.00

88.00
88.00
88.00

SF!( 5 ) =

Minimum Bishop Factor of Safety this run:

86.00

136.00
136.00

138.00
138.00
138.00

140.00
140.00
140.00

140.00
140.00
140.00

140.00
140.00
140.00

1.505137
142.00
142.00
142.00

142.00
142.00
142.00

142.00
142.00
142.00

1.505137

140.00

74.00 4.1505
70.00 1.5844
MIN THIS CENTRE

74.00 1.5141
76.00 4.1088
72.00 1.5790
MIN THIS CENTRE

76.00 1.5104
78.00 3.8691
74.00 1.5650
MIN THIS CENTRE

76.00 1.5051
78.00 3.9588
74.00 1.5611
MIN THIS CENTRE

76.00 1.5079
78.00 4.0736
74.00 1.5735
MIN THIS CENTRE

78.00 1.5119
80.00 3.8548
76.00 1.5646
MIN THIS CENTRE

78.00 1.5063
80.00 3.9363
76.00 1.5570
MIN THIS CENTRE

78.00 1.5066
80.00 4.0427
76.00 1.5675
MIN THIS CENTRE

76.00 1.5051

4
4

1.519

PN

1.514

o

1.510

1.507

L

1.511

1.506

Lo

1.506

4

31
15

27
32
18

27
33
27

27
34
25

27
33
22

28
33
27

28
35
25

28
34
22

27
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DATA FILE NAME.....

Job No.
Title
Date
Label A
Label B

Max Slice Width
No. of Materials
Seismic Acceleration
External Forces
Piezometric Surfaces

Unit Wwt. of Pore Fluid

No. of Geogrid Layer
FoS for Geogrid Pull

Material

Enchimento
Ensecadeira
Aterro Compact.
Filtro de Areia
Aluviao

Solo Residual
Rocha

N R W N

C:\GSLOPE\ARACO~04.GSL

Relatorio de Concepcao
Barragem Aracoiaba
17/11/1997

Estaca 45 + 0,00

Talude Mon. - Rebaixamento

~] =
o (=
(3]

s
out

QO KO-

Unit Wt Cohesion Friction Piezo Ru Interaction

Angle surf. Coefficient
1.9 0 20 1 0 0
2 1 28 1 0 0
2 2 31 1 o 0
1.8 0 30 1 0 0
1.8 1.5 28 1 0 0
1.9 1.4 30 1 0 0
2.2 100 50 1 0 0

Upper Surface of Material # 1 (Enchimento)

X=-Coord

4

24

31

41

91

120
125
134
150

Upper Surface of Mat

X=-Coord
4
24
31
41
21
106
111
120
125
134
150

Y-Coord
90
100
100
95
75
75
75
69
69

erial # 2 (Ensecadeira)

Y-Coord
90
100
100
95
75
69
69
75
75
69
69

Cﬂ3113



Upper Surface of Material # 3 (Aterro Compact.)

X-Coord Y=-Coord
4 90

24 100

31 100

41 95

91 75

106 69

111 69

134 69

150 69

Upper Surface of Material # 4 (Filtro de Areia)

X-Coord ¥-Coord
4 69
21.5 69
22 95
23 95
23.5 67.5
27.5 63.5
28.5 62.5
53.5 62.5
54.5 63.5
58.5 67.5
105 67.5
106 69
111 69
134 69
150 69

Upper Surface of Material # 5 (Aluviao)

X=-Coord Y~Coord
4 67.5
23.5 67.5
27.5 63.5
28.5 62.5
53.5 62.5
54.5 63.5
58.5 67.5
105 67.5
106 69
111 69
134 69
150 69

Upper Surface of Material # 6 (Solo Residual)

X-Coord Y=-Coord
4 63.5
27.5 63.5
28.5 62.5
53.5 62.5
54.5 63.5
150 63.5

Upper Surface of Material # 7 (Rocha)

X=Coord Y-Coord
4 62.5
28.5 62.5

100 62.5 .
Cailiig



150 62.5

Piezometric Surface No. 1

X=-Coord ¥Y-Coord
4 69

21.55 70

23.1 90

41 95

91 75

120 75

125 75

150 75

There are no explicit external forces in the data set.

Geogrid Horizontal Geogrid Strength
Layer Extents Layer per unit
No. Xl <==me——- > X2 Elevation width

SETINE S




GSLOPE 3.32

LIMIT EQUILIBRIUM SLOPE STABILITY ANALYSIS

Licensed by MITRE Software Corporation, Edmonton, Canada for use at:-

COBA - Lisboa

Results are for Bishop’s Modified Method unless otherwise noted.

File C:\GSLOPE\ARACO-04.GSL

Output dated

12-01-1997 at 15:33:52

Material Unit Wt Cohesion Friction Piezo Ru Interaction
Angle Surf. Coefficient
1 Enchimento 1.9 o 20 1 0 0
2 Ensecadeira 2 1 28 1 0 0
3 Aterrc Compact. 2 2 31 1 0 0
4 Filtro de Areia 1.8 0 30 1 V] 0
5 Aluviao 1.8 1.5 28 1 0 0
6 Solo Residual 1.9 1.4 30 1 0 0
7 Rocha 2.2 100 50 1 0 0
X-centre Y-centre Radius Factor 1Iterations Slices M Alpha
of Safety Warnings
60.00 110.00 50.00 5.9583 3 23 0
60.00 110.00 52.00 7.3282 3 25 0
60.00 110.00 48.00 3.6412 4 24 0
60.00 110.00 46.00 1.5092 4 21 0
60.00 110.00 44.00 1.4846 4 21 0
60.00 110.00 42.00 1.4916 4 19 o
MIN THIS CENTRE 1.484
62.00 110.00 50.00 5.8189 3 23 0o
62.00 110.00 52.00 7.0689 3 25 0
62.00 110.00 48.00 3.5197 4 26 0
62.00 110.00 46.00 1.4156 4 24 o
62.00 110.00 44.00 1.4044 3 21 o
62.00 110.00 42.00 1.4332 4 18 0
MIN THIS CENTRE 1.404
64.00 110.00 50.00 5.7082 3 24 0
64.00 110.00 52.00 6.9519 3 26 0
64.00 110.00 48.00 3.4337 4 26 0
64.00 110.00 46.00 1.3536 3 23 0
64.00 110.00 44.00 1.3422 3 21 0
64.00 110.00 42.00 1.3690 3 15 0
MIN THIS CENTRE 1.342
60.00 112.00 52.00 6.0342 3 24 0
60.00 112.00 54.00 7.3743 3 25 0
60.00 112.00 50.00 3.6452 4 24 0
60.00 112.00 48.00 1.5133 4 21 0
60.00 112.00 46 .00 1.4868 4 21 0
60.00 112.00 44.00 1.4898 4 19 0




62.00
62.00
62.00
62.00
62.00
62.00

64.00
64.00
64.00
64.00
64.00
64.00

60.00
60.00
60.00
60.00
60.00
60.00

62.00
62.00
62.00
62.00
62.00
62.00

64.00
64.00
64.00
64.00
64.00
64.00

SFi( 9 ) =

66.00
66.00
66.00

66.00
66.00
66.00

62.00
62.00
62.00

112.00
112.00
112.00
112.00
112.00
112.00

112.00
112.00
112.00
112.00
112.00
112.00

114.00
114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00
114.00

114.00
114.00
114.00
114.00
114.00
114.00

1.332073
112.00
112.00
112.00

114.00
114.00
114.00

116.00
116.00
116.00

MIN THIS CENTRE

52.00 5.8323
54.00 7.1588
50.00 3.5239
48.00 1.4180
46.00 1.4027
44.00 1.4230
MIN THIS CENTRE

52.00 5.7149
54.00 6.9649
50.00 3.4357
48.00 1.3522
46.00 1.3334
44.00 1.3620
MIN THIS CENTRE

54.00 6.0744
56.00 7.4300
52.00 3.6577
50.00 1.5191
48.00 1.4926
46.00 1.4933
MIN THIS CENTRE

54.00 5.8570
56.00 7.2057
52.00 3.5358
50.00 1.4244
48.00 1.40860
46.00 1,4221
MIN THIS CENTRE

54.00 5.7298
56.00 6.9904
52.00 3.4458
50.00 1.3559
48.00 1.3321
46,00 1.3519
MIN THIS CENTRE

46.00 1.2819
48.00 1.2936
44.00 1.3132
MIN THIS CENTRE

48.00 1.2735
50.00 1.2949
46.00 1.3085
MIN THIS CENTRE

50.00 1.4125
52.00 1.4336
48.00 1.4140

1.486

B L B LD

1.402

W Wk ww

1.3332

BB B W W

1.492

b W

1.405

Ww bW

1.332

1.281

[V S

1.273

4

4

23
26
26
24
21
19

25
26
26
23
23
17

24
26
24
23
21
19

23
26
26
24
21
i9

25
26
26
23
23
20

20
23
14

23
23
16

21
24
20
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64.00
64.00
64.00

66.00
66.00
66.00

SF!( 6 ) =
68.00
68.00
68.00

68.00
68.00
68.00

68.00
68.00
68.00

SF!( 9 ) =
70.00
70.00
70.00

70.00
70.00
70.00

66.00
6565.00
66.00

68.00
68.00
68.00

70.00
70.00
70.00

116.060
116.00
1i6.00

116.00
116.00
116.00

1.273549
112.00
112.00
112.00

114.00
114.00
114.00

116.00
116.00
116.00

1,227261
114.00
114.00
114.00

116.00
116.00
1l16.00

il18.00
118.00
118.00

118.00
118.00
i18.00

118.00
118.00
118.00

MIN THIS CENTRE

50.00 1.3354
52.00 1.3632
48.00 1.3520
MIN THIS CENTRE

50.00 1.2751
52.00 1.3004
48.00 1.3053
MIN THIS CENTRE

46.00 1.2319
48.00 1.2555
44,00 1.2734
MIN THIS CENTRE

48.00 1.2305
50.00 l1.2501
46.00 1.2653
MIN THIS CENTRE

50.00 1.2273
52.00 1.2530
48.00 1.2606
MIN THIS CENTRE

48.00 1.1986
50.00 1.2242
46.00 1.2337
MIN THIS CENTRE

50.00 1.1966
52.00 1.2155
48.00 1.2268
MIN THIS CENTRE

52.00 1.2798
54.00 l1.3091
50.00 1.3011
MIN THIS CENTRE

52.00 1.2273
54.00 1.2589
50.00 1.2616
MIN THIS CENTRE

52.00 1.1995
54.00 1.2175
50.00 1.2243
MIN THIS CENTRE

1.412

1.275

Wil W

1.231

W W W

1,230

[P R WS

1.227

W W

1.198

P

1.196

bW

1.279

Www

1.227

23
23
20

23
23
20

18
20
15

20
23
15

24
23
i8

16
20
15

19
25
i5

23
23
22

24
24
19

20
25
17

ooQ0 (oo a) OO

(=i e

(=== 0o =Nalel (== Ne)
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SF!{ 6 ) =
72.00
72.00
72.00

72.00
72.00
72.00

72.00
72.00
72.00

SFl( 9 ) =
74.00
74.00
74.00

74.00
74.00
74.00

70.00
70.00
70.00

72.00
72.00
72.00

74.00
74.00
74.00

SFI( 9 )} =
76.00
76.00
76.00

76.00
76.00
76.00

1.196629
114.00
114.00
114.00

116.00
116.00
116.00

118.00
118.00
118.00

1.16799
1l16.00
116.00
116.00

118.00
118.00
118.00

120.00
120.00
120.00

120.00
120.00
120.00

120.00
120.00
120.00

1.150601
118.00
118.00
118.00

120.00
120.00
120.00

48.00 1.1739
50.00 1.1932
46.00 1.2075
MIN THIS CENTRE

50.00 1.1694
52.00 1.1931
48.00 1.2022
MIN THIS CENTRE

52.00 1.1680
54.00 1.1952
50.00 1.1997
MIN THIS CENTRE

50.00 1.1535
52.00 1.1707
48.00 1.1871
MIN THIS CENTRE

52.00 1.1511
54.00 1.1688
50.00 l.1810
MIN THIS CENTRE

54.00 1.1974
56.00 1.2237
52.00 1.2251
MIN THIS CENTRE

54.00 1.1702
56.00 1.1934
52.00 1.1977
MIN THIS CENTRE

54.00 1.1506
56.00 1.1710
52.00 1.1797
MIN THIS CENTRE

52.00 1.1416
54.00 1.1523
50.00 1.1765
MIN THIS CENTRE

54.00 1.1413
56.00 1.1517
52.00 1.1683
MIN THIS CENTRE

B e

1.173

Bop

1.169

Lo -

1.167

N

1.153

Lo -

1.151

L

1.197

L

1.170

b

1.150

Lo

1.141

oo e

1.141

16
18
14

17
21
15

19
22
15

17
19
13

17
22
15

23
25
18

20

15

18
23
1s

18
20
14

18
21
15

oCcOo QOO QOO (=R aNo] [= =N o) o0 (=N [=NaNe o0
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72.00
72.00
72.00

74.00
74.00
74.00

76.00
76.00
76.00

SF!( 9 } =
78.00
78.00
78.00

78.00
78.00
78.00

74.00
74.00
74.00

76.00
76.00
76.00

78.00
78.00
78.00

SFI({ 6 ) =
80.00
80.00
80.00

80.00
80.00
80.00

80.00
80.00

122.00
122.00
122.00

122.00
122.00
122.00

122.00
122.00
122.00

1.14013
120.00
120.00
120.00

122.00
122.00
122.00

124.00
124.00
124.00

124.00
124.00
124.00

124.00
124.00
124.00

1.132745
120.00
120.00
120.00

122.00
122.00
122.00

124.00
124.00

56.00 1.1748
58.00 i1.1982
54.00 1.1987
MIN THIS CENTRE
56.00 l1.1522
58.00 1.1727
54.00 1.1792
MIN THIS CENTRE
56,00 1.1401
58.00 1.1531
54.00 1.1656

MIN THIS CENTRE

54.00 1.1349
56.00 1.1430
52.00 1.1739
MIN THIS CENTRE
56.00 1.1327
58.00 1.1414
54.00 1.1646
MIN THIS CENTRE
58.00 1.1571
60.00 1.1747
56.00 1.1797
MIN THIS CENTRE
58.00 1.1410
60.00 1.1581
56.00 1.1665
MIN THIS CENTRE
£58.00 1.1336
60.00 1.1423
56.00 1.1597

MIN THIS CENTRE

54.00 1.1417
56.00 1.1417
58.00 3.4914
MIN THIS CENTRE
56.00 1.1321
58.00 1.1394
54.00 l.1708
MIN THIS CENTRE
58.00 1.1280
60.00 1.1385

b

4
1.174

oW -

1.152

B P

1.140

Lo S

1.134

B

1.132

Lo

1.157

PN

1.141

Lo -]

1.133

LR

1.141

1.132

4
4

24
26
18

20
27
16

19
23
16

18
21
14

19
21
14

22
27
17

21
24
lé

1%
23
17

17
20
24

17
21
16

20
21
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80.00

SFI( 9 ) =
82.00
82.00
82.00

82.00
82.00
82.00

78.00
78.00
78.00

80.00
80.00
80.00

82.00
82.00
82.00

SF!( 8 } =
78.00
78.00
78.00

80.00
80.00
80.00

82.00
82.00
82.00

SFI( 9 ) =
84.00
84.00
84.00

84.00
84.00
84.00

124.00

1.128001
122.00
122.00
122.00

124.00
124.00
124.00

126.00
126.00
126.00

126.00
126.00
126.00

126.00
126.00
126.00

1.127316
128.00
128.00
128.00

128.00
128.00
128.00

128.00
128.00
128.00

1.127202
126.00
126.00
126.00

128.00
128.00
128.00

56.00 l.1682
MIN THIS CENTRE

56.00 1.1426
58.00 1.1459
54.00 l1.1851

MIN THIS CENTRE

58.00 1.1369
60.00 1.1414
56.00 1.1783
MIN THIS CENTRE
60.00 1.1331
62.00 1.1456
58.00 1.1587
MIN THIS CENTRE
60.00 1.1273
62.00 1.1378
58.00 l.1602
MIN THIS CENTRE
60.00 1.1300
62.00 1.1406
58.00 1.1696

MIN THIS CENTRE

62.00 1.1353
64.00 1.1516
60.00 1.1607

MIN THIS CENTRE

62.00 1.1288
64.00 1.1393
60.00 1.1569
MIN THIS CENTRE
62.00 1.1272
64.00 1.1405
60.00 1.1670

MIN THIS CENTRE

60.00 1.1452
62.00 1.1488
58.00 1.1905

MIN THIS CENTRE

62.00 1.1395
64.00 1.1464
60.00 1.1771

4
l.128

L3

1.142

B

1.136

oo

1.133

Lo

1.127

P

1.129

L Y

1.135

PN

1.128

[

1.127

Lo

1.145%

4

4

16

19
19
14

19
20
14

20
24
17

20
22
17

20
21
16

22
26
18

20
24
18

20
21
16
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15

19
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80.00
80.00
80.00

8§2.00
82.00
82.00

84.00
B4.00
84.00

SF!( 5 ) =

Minimum Bishop Factor of Safety this run:

82.00

130.00
130.00
130.00

130.00
130.00
130.00

130.00
130.00
130.00

1.127202

128.00

MIN THIS CENTRE

64.00 1.1295
66.00 1.1429
62.00 1.1568
MIN THIS CENTRE

64.00 1.1277
66.00 1.1392
62.00 l1.1606
MIN THIS CENTRE

64.00 1.1343
66.00 l1.1612
62.00 1.1731
MIN THIS CENTRE

62.00 1.1272

1.139

b b

1.129

1.127

b B

1.134

4

21
25
18

20
24
17

21
21
17

20
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CONSORCIO
GEODINAMICA/COBA

6 - ESTUDOS DE OTIMIZACAO

Para os estudos de otimizagio foram calculados os volumes das estruturas de terra e de concreto
para os niveis d’agua de operagio de 95,00, 90,00 e 85,00 conforme os calculos apresentados a
seguir

6.1 - Obras de Terra

Para os célculos dos volumes das obras de terra foram utilizadas plamlhas de calculo, com
algumas simplificacdes

As trés alternativas foram calculadas com base na Memona de Calculo da Alternativa 1,
examinada com detalhes anteriormente Os volumes foram determinados com aproximagdes
percentuais relativos

6.2 - Vertedouro ¢ Canais

Os calculos para dimensionamento do vertedouro, considerado de soleira livre, das trés
alternativas sdo apresentados a seguir

Os volumes de escavagdo e de concreto a serem utilizados foram determmados a partir de croquis
levantados nos locais de implantagdo dos mesmos

Relatério de Concepglio - Memérias de Cdiculo - Volume 3 - REAR-971210-RE




CONSORCIO
GEODINAMICA/COBA

ANEXO 6.1
ESTUDOS HIDRAULICOS

Relatério de Concepgiio - Memérias de Cilculo - Volume 3 - RHAR-971210-RE




TEMPO
(h)

OO0 O00O0O0OQO0O

QUBYHU D WN

Qafl
{m3/s)
.0
40.0
145.0
290.0
370.0
680.0
900.0
1100.0
1280.0
1350.0
1380.0
1300.0
1150.0
940.0
760.0
580.0
400.0
280.0
160.0
100.0
40.0
.0

.0

.0

ARERREEREARRIRERA N RN A RA AR Rbdkhhhhhhhhhkhk
* *
* AMORTECIMENTO DA ONDA DE CHEIA *

kkkkkhkhhhhkhhhkhkhkhhhthrkhkkhhhhhhhhbkthhhkhkhkkhkk

NIVEL DE PLENO ARMAZENAMENTC(m)........ 85.00
COTA DA SOLEIRA DESCARREGADORA(m)...... 85,00
COMPRIMENTO DA CRISTA(M):.v2cevecaesess.120,00
COEFICIENTE DE VAZHO.... .......... can s -400
CURVA DE VOLUMES:V=a(Z-c)**b
PARAMETRO @...0scccscssssnnsocannssssns 0121610
PARAMETRO b..... ceeerre e teeceennnesee 2.8147
PARAMETRO Cuocuvsorncccnnnccce teesssssese 65.00
Vmed Vtot Zint Qdes Vdes viin
{hm3) (hm3) (m) (m3/s) (hm3) (hm3)
.00 .00 85.00 .0 .00 55.84
.07 55.91 8§5.01 2 .00 55.91
«33 56.24 85.05 2.5 .01 56.24
.78 57.02 85,15 12.2 .04 56.97
1.19 58.16 85.29 33.5 .12 58.04
1.89 59.93 85.51 77.1 .28 59.65
2.84 62.50 85.82 156.9 .56 61.93
3.60 65.53 B86.17 269.1 .97 64.56
4,28 68.85 86.54 408.2 1.47 67.38
4.73 72.11 86.90 557.8 2.01 70.11
4.91 75.02 87.21 699.4 2.52 72.50
4.82 77.33 87.45 8l6.3 2.94 74.39
4.41 78.80 87.60 g92.8 3.21 75.58
3.76 79.34 87.66 921.6 3.32 76.03
3.06 79.09 87.63 908.1 3.27 75.82
2.41 78.23 87.54 863.2 3.11 75.12
1.76 76.89 87.41 793.8 2.86 74.03
1.22 75.25 87.24 711.0 2.56 72.69
.79 73.48 87.05 623.7 2.25 71.24
.47 71.71 86.86 538.6 1.94 69,77
.25 70.02 86.67 460.6 l.66 68.36
.07 68.43 86.50 390.0 1.40 67.03
.00 67.03 86.34 330.1 1.19 65.84
.00 65.84 86.21 281.4 1.01 64.83
.00 64.83 86.09 241.6 .87 63.96
.00 63.96 85.99 208.8 .75 63.21
.00 63.21 85.90 181.6 .65 62.55
.00 62.55 85,82 158.8 «57 61.98
.00 61.98 85.76 139.6 .50 61.48
.00 61.48 85.70 123.3 .44 61.04
.00 61.04 85.64 109.4 .39 60.64

Zfin
(m)

85.01
85.05
85.14
85.28
85.47
85.75
86.06
86.38
86.68
86.94
87.15
87.27
87.32
87.30
87.22
87.11
86.96
86.81
86.65
86.49
86.34
86.21
86.09
85.99
85.90
85.82
85.76
85.70
85.64
85.59

'(‘; s\'ii\: j_ ZG
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* AMORTECIMENTO DA ONDA DE CHEIA *

Ahdhhhkhhhhhkhhkhkhkhhhkhkhhhhkhkhkhhkhhhhhhhkhhhhhhhhk

NIVEL DE PLENO ARMAZENAMENTO(M)........ 85.00
COTA DA SOLEIRA DESCARREGADORA(m)...... 85.00

COMPRIMENTO DA CRISTA(M)..0eevvevananaan 120.00
COEFICIENTE DE VAZIO..vv0vevnnn. cresess 400
CURVA DE VOLUMES:V=a(Z-c)**b
PARAMETRO @:.1cs0ssscnvnn cerresaaaa vesse 40121610
PARAMETRO b...... e ceeteenee Cereseaan 2.8147
PARAMETRO Civvvvrennnnnn trserassessana. 65.00
TEMPO Qafl Vmed vtot Zint Qdes Vdes Vfin Zfin
(h) (n3/s) (hm3) (hm3} (m) m3/s) (hm3) (hm3) (m)
.0 .0 .00 .00 85.00 .0 .00 55,84 .00
1.0 64.0 .12 55.96 85,01 .4 .00 55.95 85.01
2.0 232.0 .53 56.49 85.08 5.0 .02 56.47 85.08
3.0 464.0 1.25 57.72 85.24 24.5 .09 57.63 85.23
4.0 592.0 1.90 59.53 85.46 66.4 .24 59.30 85.43
5.0 1088.0 3.02 62.32 85.80 150.8 .54 61.78 85.73
6.0 1440.0 4.55 66.33 86.26 301.0 1.08 65.24 86.14
7.0 1760.0 5.76 71.00 86.78 505.7 1.82 69.18 86.58
8.0 2048.0 6.85 76.04 87.32 750.5 2.70 73.34 87.03
9.0 2160.0 7.57 80.91 87.82 1004.9 3.62 77.29 87.45
10.0 2208.0 7.86 85.15 88.23 1236.9  4.45 80.70 87.80
11.0 2080.0 7.72 88.42 88.55 1420.5 5.11 83.31 88.05
12.0 1840.0 7.06 90.36 88.73 1531.5 5.51 84.85 88.20
13.0 1504.0 6.02 90.87 88.78 1560.6 5.62 85.25 88.24
14.0 1216.0 4.90 90.15 88.71 1519.1  5.47 84.68 88.19
15.0 928.0  3.86 88.54 88.56 1427.1 5.14 83.40 88.06
16.0 640.0  2.82 86.22 88.34 1296.4  4.67 81.55 87.88
17.0 448.0 1.96 83.51 88.07 1146.1  4.13 79.39 87.66
18.0 256.0 1.27 B0.65 87.79 991.2 3.57 77.09 87.43
19.0 160.0 .75 77.83  87.50 842.6 3.03 74.80 87.19
20.0 64.0 .40 75.20 87.23 708.6 2.55 72.65 86.96
21.0 .0 .12 72.77 86.97 589.1 2.12 70.65 86.74
22.0 .0 .00 70.65 86.74 489.2 1.76 68.89 86.55
23.0 .0 .00 68.89 86.55 409.8 1.48 67.41 86.38
24.0 .0 .00 67.41 86,38 346.1 1.25 66.16 86.24
25.0 .0 .00 66.16 86.24 294.4 1.06 65.10 86.12
26.0 .0 .00 65.10 86.12 252.3 .91 64.20 86.02
27.0 .0 .00 64.20 86.02 217.7 .78 63.41 85,92
28.0 .0 .00 63.41 85.92 188.9 .68 62.73 85.84
29.0 .0 .00 62.73 85.84 164.9 .59 62.14 85.77
30.0 .0 .00 62.14 85.77 144.8 .52 61.62 85.71
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15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0

Qafl
(m3/8)
.0

490.0
145.0
290.0
370.0
680.0
900.0

1100.0
1280.0
1350.0
1380.0
1300.0
1150.0
240.0
760.0
580.0
400.0
280.0
160.0
100.0
40.0
.0

hhhhkthkhhkhkhhkhhhhhkhhhhhhhhkhthkrdhkkrkhdhrrhhk
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AMORTECIMENTO DA ONDA DE CHEIA

*
*

hkhkdhhhkhhhhhhhhhhhkhhrhhrhhhhhkdhdhdbhihdhhhdhk

NIVEL DE PLENO ARMAZENAMENTO(m)........
COTA DA SOLEIRA DESCARREGADORA(M)......
COMPRIMENTO DA CRISTA(m)....
COEFICIENTE DE VAZJJO..cvvevrrnnccennens

CURVA DE VOLUMES:V=a(Z-c)**b

Vmed
(hm3)
.00
.07
.33
.78
1.19
1.89
2.84
3.60
4.28
4.73
4.91
4.82
4.41
1.76
3.06
2.41
1.76
l1.22
.79
.47
.25
.07
.00
.00
.00
.00
.00
.00
.00
.00
.00

Vtot

(hm3)

.00
104.71
105.04
105.83
107.00
108.86
111.62
115.05
119.03
123.28
127.49
131.38
134.62
137.01
138.55
139.34
139.43
138.97
138.11
136.98
135.71
134.34
132.99
131.72
130.53
129.42
128.37
127.38
126.45
125.57
124.74

PARAHETRO c.l.ll'...-.-lll..ll.'llll..'

Zint

(m)
90.00
90.01
90.03
90.10
90.20
90.35
90.58
90 .86
91.17
81.50
91.82
92.10
92.34
92.51
92.62
92.68
92.68
92.65
92.59
92.51
92.42
92.32
92.22
92.13
92.04
91.96
91.88
91.81
91.74
91.67
91l.61

Qdes
(m3/s)
.0
.0
.7
3.3
9.4
22.3
46.9
84.2
134.7
195.1
260.4
324.6
380.6
423.2
451.1
465.6
467 .2
458.8
443.1
422.7
399.9
375.7
352.2
330.4
310.3
291.7
274.5
258.5
243.7
230.0
217.2

---------------------------

Vdes
(hm3)

.00
.00
.00
.01
.03
.08
.17
.30
.48
.70
.94
1.17
1.37
1.52
l1.62
1.68
1.68
1.65
1.60
1.52
1.44
1.35
1.27
1.19
1.12
1.05
.99
.93
.88
.83
.78

20.00
96.00
60.00

« 400

.0121610
2.8147
65.00

viin
(hm3)
104.64
104.71
105.04
105.81
106.97
108.78
111.45
114.75
1i18.55
122.58
126.56
130.21
133.25
135.49
136.93
137.66
137.74
137.32
136.51
135.46
134,27
132.99
131.72
130.53
129.42
128.37
127.38
126.45
125.57
124.74
123.96

Zzfin
(m)
.00

920.01
90.03
90.1l¢0
90.20
90.35
90.57
90.83
91.13
91.45
91.75
92.02
92.24
92.40
92.51
92.56
92.56
92.53
92.48
92.40
92.32
92.22
92.13
92.04
91.96
91.88
91.81
91.74
91.67
91.61
91.55

“:..”3128




TEMPO
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Qafl

(m3/s)
.0
64.0
232.0
464.0
592.0
1088.0
1440.0
1760.0
2048.0
2160.0
2208.0
2080.0
1840.0
1504.0
1216.0
928.0
640.0
448.0
256.0
160.0
64.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

FhkhkhhrktkrhXhkAkhhhhhrrhdhhhhkhhkhkhkhhhhkhhkhhhhdkk

*

* AMORTECIMENTO DA ONDA DE CHEIA

*
*

khkkhkhhkhkhhkhhkhkhhhkkhhkhhkhhhkhkhkhkrkhhhhkhkhkkrhkh

NIVEL DE PLENO ARMAZENAMENTO(M)..2ocsx+
COTA DA SOLEIRA DESCARREGADORA(m)......
COMPRIMENTO DA CRISTA(M)..ccvveenevacns
COEFICIENTE DE VAZ|JO. v v nnncreenns
CURVA DE VOLUMES:V=a(Z-c)}**b
PARAMMETRO Beccenccccsosasnsssascnnnna cesn
PARAMETRO b....... esessesssrenrene creas
PARAMETRO Crvvevccnnrrosnssnnsnacssnnsns
Vmed Vtot Zint Qdes Vde
(hm3) (hm3) (m) (m3/s) (hm
.00 .00 90.00 .0 .00
.12 104.76 90.01 -1 .00
.53 105.29 90.05 1.3 .00
1.25 106.54 90.16 6.8 .02
1.90 108.41 90.32 18.9 .07
3.02 111.37 90.56 44 .4 .16
4.55 115.76 90.91 92.7 .33
5.76 121.18 91.34 164.5 «D9
6.85 127.45 91.81 259.6 «93
7.857 134.09 92.30 371.2 1.34
7.86 140.61 92.77 489.2 1.76
T7.72 146.57 93.18 602.5 2.17
7.06 151.46 93.51 698.8 2.52
6.02 154.96 93.74 769.4 2.77
4.90 157.09 93,88 812.9 2.93
3.86 158.02 93.94 832.0 3.00
2.82 157.85 93.93 828.5 2.98
1.96 156.82 93.86 807.4 2.91
1.27 155.18 93.76 774.0 2.79
.75 153.15 93.62 732.7 2.64
.40 150.91 93.47 687.9 2.48
.12 148.55 93.31 641.2 2.31
.00 146.24 93.16 596.1 2.15
.00 144.09 93.01 554.9 2.00
.00 142.10 92.87 517.0 l1.86
.00 140.24 92.74 482.2 1.74
.00 138.50 92.62 450.2 1.62
.00 136.88 92.50 420.8 1.51
.00 135.36 92,39 393.7 1.42
.00 133.95 92.29 368.8 1.33
.00 132.62 92.20 345.8 1.24

90.00
90.00
60.00

.400

.0121610
2.8147
65.00

s vfEin

3) (hm3)

104.64
104.75
105.28
106.51
108.34
111.21
115.42
120.59
126.51
132.75
138.85
144.40
148.94
152.19
154.16
155.02
154.86
153.92
152.40
150.51
148.43
146.24
144.09
142.10
140.24
138.50
136.88
135.36
133.95
132.62
131.37

Zfin
(m)

.00
90.01
90.05
90.16
90.31
90.55
90.89
91.29
91.74
92.20
92.64
93.03
93.34
93.56
93.69
93.75
93.74
93.67
93.57
93.45
93.31
93.16
93,01
92.87
92.74
92.62
92.50
92.39
92.29
92.20
92.10

Geindi29




TEMPO
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Qafl
(m3/s)

.0
40.0
145.0
290.0
370.0
680.0
900.0
1100.0
1280.0
1350.0
1380.0
1300.0
1150.0
940.0
760.0
580.0
400.0
280.0
160.0
100.0
40.0

Ahkhhhkhhhkhkkhkhkhhkkhkhhkhhhkhkhhhkhhhhhhkhkhhkkhkkhkhkd

*
*

AMORTECIMENTO DA ONDA DE CHEIA

*
*

kbRt ArkRhkhtbhdhihrhkthkkirhhkd

NIVEL DE PLENG ARMAZENAMENTO(M)........
COTA DA SOLEIRA DESCARREGADORA(mM)......

COMPRIMENTO DA CRISTA(m)......

COEFICIENTE DE VAZJJO.vvvvenvinnonnnnnens

CURVA DE VOLUMES:V=a(Z-c)**b

PARAMETRO DP..covcececcennnan seeasas
PARAMETRO C.vvevecncasnrsnen
Vmed Vtot Zint Qdes
(hm3) {hm3) (m) (m3/s)
.00 .00 95.00 .0
.07 174.89 95.00 .0
.33 175.22 95.02 .1
.78 176.01 95,07 -7
1.19 177.19 95.14 1.9
1.89 179.08 95.26 4.6
2.84 181.90 95.43 9.9
3.60 185.47 95.64 18.0
4.28 189.69 95,88 29.4
4.73 194.32 96.15 43.6
4.91 199.07 06.42 59.8
4.82 203.68 96.67 76.7
4.41 207.82 96.90 92.8
3.76 211.24 97.0% 106.8
3.06 213.92 97.23 118.0
2.41 215.91 97.34 126.5
1.76 217.21 97.41 132.2
1.22 217.986 97 .45 135.5
.79 218.27 97.46 136.8
.47 218,24 97.46 136.7
.25 218.00 97.45 135.7
.07 217.58 97.43 133.8
.00 217.10 97.40 131.7
.00 216.63 97.37 129.7
.00 216.16 97.35 127.6
.00 215.70 97.33 125.7
.00 215.25 97.30 123.7
.00 214.80 97.28 121.8
.00 214.37 97.25 119.9
.00 213.93 97.23 118.1
.00 213.51 97.21 116.3

LI B I I R I ]

Vdes
(hm3)
.00
.00
.00
.00
.01
.02
.04
.06
.11
.16
.22
.28
.33
.38
.42
.46
.48
.49
.49
.49
.49
.48
.47
.47
.46
.45
.45
.44
.43
.43
.42

95.00
95.00
20.00

400

.0121610

2.8147
65.00

vfin
(hm3)
174.82
174.89
175.22
176.01
177.19
179.06
181.87
185,40
189.58
194.1¢
198.86
203.41
207.48
210.86
213.49
215.45
216.74
217.47
217.77
217.75
217.51
217.10
216.63
216.16
215.70
215.25
214.80
214.37
213.93
213.51
213.09

Zfin

(m)
.00
95.00
95,02
95.07
95.14
95.26
95.42
95.63
95.88
96.14
96.40
96.66
96.88
97.07
97.21
97.31
97.38
97.42
97.44
97.43
97.42
97.40
97.37
97.35
97.33
97.30
97.28
97.25
97.23
97.21
97.19
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* AMORTECIMENTO DA ONDA DE CHEIA *

khkhkhhhhkhkhhhkhhhhkhhhkhkhhkhkhkhkkhkkkhhkhthhkhrd

NIVEL DE PLENO ARMAZENAMENTO(m)..... ee. 95.00
COTA DA SOLEIRA DESCARREGADORA(M)...... 95.00
COMPRIMENTO DA CRISTA(M)c:cocserensecss 20.00
COEFICIENTE DE VAZ[[O...cveceensvasnaceaa. 400

CURVA DE VOLUMES:V=a(Z-c)**b

PARAMMETRO B.:cocoscennccnsene eeeesensss 20121610
PARAMETRO b........ cecssnesesesevasenea 2.8147
PARAMETRO C...... tsesseesrerasseransnes . 65,00
TEMPO Qafl Vmed vtot Zint Qdes Vvdes Vfin Zfin
(h) (m3/s) (hm3) (hm3) (m) (m3/8) (hm3) (hm3) (m)
.0 .0 .00 .00 95.00 .0 .00 174.82 .00
1.0 64.0 .12 174.94 95.01 .0 .00 174.94 095,01
2.0 232.0 .53 175.47 95.04 .3 .00 175.47 95.04
3.0 464.0 1.25 176.72 95.12 1.4 .00 176.71 95.11
4.0 592.0 1.90 178.62 95.23 3.9 .01 178.60 95,23
5.0 1088.0 3.02 181.63 95.41 9.3 .03 181.59 95.41
6.0 1440.0 4.55 186.14 95.68 19.7 .07 186.07 95.67
7.0 1760.0 5.76 191.83 96.01 35.8 «13 i91.70 96.00
8.0 2048.0 6.85 198.56 96.39 58.0 .21 198.35 96.38
9.0 2160.0 7.57 205,92 96.80 85.4 .31 205.62 96.78
10.0 2208.0 7.86 213.48 97.21 116.1 .42 213.06 97.18
11.0 2080.0 7.72 220.78 97.59 148.0 .53 220.25 97.57
12.0 1840.0 7.06 227.30 97.93 178.0 .64 226.66 97.90
13.0 1504.0 6.02 232.68 98.21 203.5 .73 231.95 98.17
14.0 1216.0 4.90 236.84 98.42 223.8 .81 236.04 98.38
15.0 928.0 3.86 239.90 98.57 239.0 .86 239.04 98.53
16.0 640.0 2.82 241 .86 98.67 248.8 .90 240.96 98.62
17.0 448.0 1.96 242.92 9g.72 254.2 .92 242.0]1 98.67
18.90 256.0 1.27 243.27 98.74 256.0 .92 242.35 98,69
19.0 160.0 .75 243.10 98.73 255.1 .92 242.18 98.68
20.0 64.0 +40 242.59 98.70 252.5 .91 241.68 98.66
21.0 .0 .12 241.79 98.66 248.5 .89 240.90 98.62
22.0 .0 .00 240.90 98.62 244.0 .88 240.02 98.58
23.0 .0 .00 240.02 98.58 239.6 .86 239.16 98.53
24.0 .0 .00 239.16 98.53 235.3 .85 238.31 98.49
25.0 .0 .00 238.31 98.49 231.1 .83 237.48 98.45
26.0 .0 .00 237.48 98.45 227.0 .82 236.66 98.41
27.0 .0 .00 236.66 98.41 222.9 .80 235.86 98.37
28.0 .0 .00 235.86 98.37 219.0 .79 235.07 98.33
29.0 .0 .00 235.07 98,33 215.1 .77 234.29 98,29
30.0 .0 .00 234.29 98.29 211.4 .76 233.53 98.25

Cisl
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13.90
14.0
15.0
16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0
27.0
28.0
29.0
30.0

Qafl
(m3/s)

.0
40.0
145.0
290.0
370.0
680.0
8900.0
1100.0
1280.0
1350.0
1380.0
1300.0
1150.0
940.0
760.0
580.0
400.0
280.0
160.0
100.0
40.0
.0
.0
.0
.0
.0
.0
.0
.0
-0
.0

khkhhbkhhhhhhhhhkhhkhhhkdhhhdhhdhhdhkhhhhhhhhhhdkk

*
*

AMORTECIMENTO DA ONDA DE CHEIA

*
*

kkkhkhhkhkhhhhhkhhhhkhhhhhkhhhhhdhhhkhhhhkhhhhhthk

NIVEL DE PLENO ARMAZENAMENTO(m)........
COTA DA SOLEIRA DESCARREGADORA(Mm)......

COMPRIMENTO DA CRISTA(M)....co00..
COEFICIENTE DE VAzZlo..

CURVA DE VOLUMES:V=a(Z-c)**bh

PARAMETRO a
PARAMETRO b.....
PARAMETRO c....

Vmed
(hm3)
.00
.07
.33
.78
1.19
l1.89
2.84
3.60
4.28
4.73
4.91
4.82
4.41
3.76
3.06
2.41
1.76
1.22
.79
.47
.25
.07
.00
.00
.00
.00
.00
.00
.00
.00
.00

Vtot

(hm3)
.00
174.89
175.22
176.01
177.19
179.08
181.90
185.47
189.69
194.32
199.07
203.68
207.82
211.24
213.92
215.91
217.21
217.96
218.27
218.24
218.00
217.58
217.10
216.63
216.16
215.70
215.25
214.80
214.37
213.93
213.51

Zint
(m)
95.00
95.00
95.02
95.07
95.14
95,26
95.43
95.64
95.88
96.15
96.42
96.67
96.90
97.09
97.23
57.34
97.41
97.45
97.46
97.46
97.45
97.43
97.40
97.37
97.35
97.33
97.30
97.28
97.25
97.23
97.21

Qdes

(m3/s)
.0

.33
.38
42
.46
.48
-49
.49
.49
«49
.48
.47
.47
.46
.45
45
44
43
.43
.42

95.00
95.00
20.00

-400

.0121610
2.8147
65.00

vfin
(hm3)
174.82
174.89
175.22
176.01
177.19
179.06
181.87
185.40
189.58
194.16
198.86
203.41
207.48
210.86
213.49
215.45
216.74
217.47
217.77
217.75
217.51
217.10
216.63
216.16
215.70
215.25
214.80
214.37
213.93
213.51
213,09

Zfin

by
1A G

(m)
.00
95.00
95,02
95.07
95.14
95.26
95.42
95.63
95,88
96.14
96.40
96.66
96.88
97.07
97.21
97.31
97.38
97.42
97.44
97.43
97.42
97.40
97.37
97.35
97.33
97.30
97.28
97.25
97.23
97.21
97.19
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Qafl
(m3/s)
0

64.0
232.0
464.0
592.0

1088.0
1440.0
1760.0
2048.0
2160.0
2208.0
2080.0
1840.0
1504.0
1216.0
928.0
640.0
448.0
256.0
160.0
64.0
.0

.0

.0

.0

Ak hhdkhkhhhkkhhkhhhkhhkhhhhhhkhhhkhhhhdhhdihihddi

*
*

AMORTECIMENTO DA ONDA DE CHEIA

*
*

hhkhhhhkhhkhhhkhhhhdhdkhhkhhihhdkdiddddhkikihiihkkkk

NIVEL DE PLENO ARMAZENAMENTO(m)..
COTA DA SOLEIRA DESCARREGADORA{m)......
COMPRIMENTO DA CRISTA(m).........
COEFICIENTE DE VAZIO..ccvevvenn..

CURVA DE VOLUMES:V=a(Z-C)**Db

Vmed
(hm3)
.00
.12
.53
1.25
1.90
3.02
4.55
5.76
6.85
7.57
7.86
7.72
7.06
6.02
4.90
3.86
2.82
1.96
1.27
.75
+40
.12
.00
.00
.00
.00
.00
.00
.00
.00
.00

vtot
(hm3)
.00
174.94
175.47
176.72
178.62
181.63
186.14
191.83
198.56
205.92
213.48
220.78
227 .30
232.68
236.84
239.90
241.86
242.92
243.27
243.10
242.59
241.79
240.90
240.02
239.16
238.31
237.48
236.66
235.86
235.07
234.29

Zint
(m)
95.00
95.01
95.04
95,12
95.23
95.41
95.68
96.01
96.39
96.80
97,21
97.59
97.93
98.21
98.42
98.57
98.67
98,72
98.74
98.73
98.70
98.66
98.62
98.58
98.53
98.49
98.45
98.41
98.37
98.33
98.29

Qdes
(m3/8)

Vdes
(hm3)
.00
.00
.00
.00
.01
.03
.07
.13
.21
.31
.42
.53
.64
.73
.81
.86
.90
.92
.92
.92
.91
.89
.88
.86
.85
.83
.82
.80
.79
.77
.76

95.00
95.00
20.00

.400

.0121610
2.8147
65.00

vEin
(hm3)
174.82
174.94
175.47
176.71
178.60
181.59
186.07
191.70
198.35
205.62
213.06
220.25
226.66
231.95
236.04
239.04
240.96
242.01
242.35
242.18
241.68
240.90
240,02
239.16
238.31
237.48
236.66
235.86
235.07
234.29
233.53

z2fin
(m)
.00
95.01
95.04
95.11
95.23
95.41
95.67
96.00
96.38
96.78
97.18
97.57
97.90
98.17
98.38
98.53
98.62
98.67
98.69
98.68
98.66
98.62
98.58
98.53
98.49
98.45
98.41
98.37
98.33
98.29
98.25
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ANEXO0 6.2
OBRAS DE TERRA

Reistérie de Concepciio - Memérias de Ciiculo - Volume 3 - RHAR-971210-RE

'Ciu‘i?lql




Tal Mont (1VH) 22 BARRAGEM DE ARACOIABA - CE

Tal Jus (1V xH) 2 ALTERNATIVA 1 - NA 88,00
Largura Crista(m) 7 Estudos de Bermas G
Cota Criste(m) 100 Céilculo de Volumes e Arsas 0 0
Alura Berrmas(m) 10 Temeno Natural 1 0
Largura Bermas(m) 3 2 1
Espessum Escav (m) 1 3 3
4 (-]
[ Porito | Dist er Nat | Ter.Escav | Alura | Serrras Base [Aree Transv | Volume | Oist | Ares Fund
Estudo V] [\%] &) H )] [%)] [(§] (R} /] [} 8
1 0,00 10000 | 9800 [100] § 0 1125 8,30 0,00 0,00 0,00
2 120,00 00 9800 [200] O 0 15.40 2,40 1860,00 |120.00] 150608
3 88,00 98.00 97.00 3.00 [1] [*] 19,80 3%.80 2055690 6801 115513
4 180,00 60 F&6 13001 © 0 19,00 | 9990 | 718200 |180,00] 352800 |
3 50,00 J700 | 9800 | 400 | G 0 2380 61,60 253750 | 50017 1065
6 2000 | 0000 | 9700 [300] © 0 16,66 %66 101500 | 20021 43454
7 15,00 9800 9700 [300] 0O 0 19,80 36,90 568,50 | 1500 204,00
8 86,00 9800 | 9700 300 O 0 10,80 39,90 343140 8600 168580
9 15,00 9500 | 9400 (800 O 0| 3220 | 117,80 118125 [1530] 306,19
10 20,00 $0,60 000 1npo| 1 0 8820 | 334,10 451700 [2082[ 911,21
11 30,0 8500 | 6400 1t600] 1 0 7720 | 86760 | 1502550 | 3041 202880
12 58,00 0,00 | 7900 | 21.00] 2 1 10120 | 110910 | 5152430 [s8372} 5182.79
13 48,00 00 | 7400 [2600] 2 1 12220 | 106760 | 8884080 | 4826] 530081
14 35,00 7000 | @900 |3100] 3 3 4620 | 233410 | 7002075 |35 474460
15 85,00 8800 | 6700 |[8300] 3 3 154,80 | 2635400 | 19664750 [ 5504 B277,47
16 12000 | @000 | #8600 {3200] 3 3 15040 | 248240 | 307 036.00 |120.00] 16 300.84
17 40,00 88,00 85,00 35.00 3 3 183.00 552,50 10008800 | 40,11 828580
18 10,00 88,00 'o'?,oo 33,00 3 3 15480 2 834,90 2793700 |1020] 181945
19 30,00 @00 | @800 |300] 3 3 15040 | 248240 | 78.750,50 | 3002 | 4577,54
20 30,00 _79,!) 80,00 31,00 3 3 148,20 2 334,10 7224750 |3002| 445147
21 85,00 7500 | 7400 12600| 2 3 1220 | 172780 | 17262225 [0515] 1142872
22 70,00 .00 78,00 21.00 2 1 101,20 1 109,10 9820450 [7018! 783882
23 50,00 | 8500 | 8400 1600 1 0 7 86780 | 4441750 [5025] 448224
24 35,00 5000 | 8600 0] 1 0 5620 | 334,10 | 1752075 | 3536| 235,20
25 56,00 96,00 9400 | 800 | © 0 220 | 11760 | 1120250 |5025] 222102
26 84,00 9700 | 9800 | 406 o 0 23,50 81,80 483640 | 5404 151304
| 27 98,00 95,00 94,00 .00 0 0 32,20 117,80 800280 /8303 190482
28 80,00 91.00 90,00 10,00 [*] 0 40,00 280,00 17 59200 | 9008 | 385761
29 12500 91.00 90,00 10,00 [] 0 49,00 280,00 AWO000,00 [12500] 812500
30 50,00 9300 | 9200 [800] © (] 4060 | 19040 | 2116800 |9002| 403300 |
31 10000 | 95,00 9400 | 6,00 D 0 2, 117,80 § 400,00 |100,02| 3 640.73
32 85,00 97,00 98,00 4 .00 D 0 23,80 61,80 5.524,00 __2_593 1 820,88
33 0 10000 | w000 | 100] 0 0 11,20 9,10 247450 | 7006] 122672 |
1.980,00 1410 782,60 124 203,08
COMPR DO VOLUME DE AREA DE
EIXO MACICO FUNDAGAO
ALTERNY X1.8

.’;\“3142
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m°123‘

Volume

0.1

Céloulo de Vekimes ¢ Areas F1 1/2

Terreno Natural

BARRAGEM DE ARACOIABA - CE
ALTERNATIVA 2 - NA $0,00
Estudos de Otimizacho

uz—lum‘ual

ARura Bermas(m)
Largur Bmas(m)
Espeasura Escav (m)

Largure Crista(m)
Caota Crista{m)

Tal Mont (1V xH)
Tol Jus (1V xH)

90,10

Base [ Area Transy

g
i

11,20

1]
0

3

0
[+

SO R

1,00
11,00

Torr Nat | Terr Escay.

e

e Sttt

40,00
145,

(]
7

10

1"

7167222
AREA DE

FUNDAGAO

865.403,00
VOLUME DE
MACICO

785,00

COMPR DO

EIXO

ALTERN2 XLS

v




Tal Mont {1V.H) 22 BARRAGEM DE ARACOIABA - CE

Tal Jus (1V.3H) 2 ALTERNATIVA 2 - NA §0,00 o
Largurs Crista(m) 7 Estudos de Bermas G
Cota Crista(m) a5 Céleulo de Volumes ¢ Aress Fl 212 i} 0
Altura Barnas(m) 10 Tereno Natural 1 0
Largure Sirmes(m) 3 2 1
Espessura Escav (m) 0,5 3 3
4 (-]
[Ponlo | Dt Terr Net_| Torr Escay | Alure | Benmes [VareiG) | Base |Ares Transv | Volme | Dist | Ares Fund
[ Estude 09 _ﬂgo__ L () | G) L) G 1 ® M) 1] ]
1 0,00 00 [056 | © ] 910 | a0 0,00 0,00 0,00
2 7t 2350 2 0 M7 ] 1 _34'3 6071825 9200]| 581070
3 3 0] o 2800 ﬁ,ﬁ 7163825 [101,70] 710953
4 5& 50 a [¥ 2170 5029 aﬁgt 85011 211258
5 1%00 00 1 G v 13,30 1 327250 [100,02] 175035
[ 80, 08, 0,50 0 0 8,10 4,03 48125 [501] 58011
425,00 141 950,56 1713127
COMPR DO VOLUME DE AREA DE
EIXO MACICO FUNDAGAO
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Tal Mont {1VxdH) 22 BARRAGEM DE ARACOIABA - CE
Tal Jus (1VadH) 2 ALTERNATIVA 3 - NA 88,00
Largura Crista(m) 7 Estudos de Otimizégdo Bermas G
Cota Crista(m) 50 Célculo de Volumek e Areas o 0
Altura Bermas(m} 10 Temeno Natursl 1 0
Largura Bermas(m) 3 2 1
Espessuna Escay (m) 1 3 3
4 6
Porto Dst Toir Nat_| Torr Escev | Akure | Bermas [Ver=i(G) | Bese |Ares Transv | Volume | Dist | Area Fund
Estudo L] _ & M | 6) o) ®) [() (5)
1 0,00 9000 | 8900 }100] 0 [ 1,20 9,10 0,00 000 | 000
2 30,00 85,00 84,00 8,00 0 0 32 117,80 160050 [{3041] 85698
3 58,00 8000 | 7900 §41,00] 1 [ 5820 | 3410 | 124075 |S623| 244102
4 50,00 75,00 7400 11800 1 0 77,20 067,60 2504250 130 31,63
5 35,00 70,00 00 | A00] 0 101,20 | 107910 | 3056725 1 3536] 3153,70 |
8 40,00 88,00 87,00 23.00 a 0 106,80 | 1206.80 4738000 |40,05) 422127
7 35,00 88,00 8700 J2300] 2 0 10880 | 120090 | 4514850 |3500] 353600
] 110,00 88,00 00 22,00 2 ] 10540 | 118240 | 13597850 [110,00] 1132549
9 3000 | 68,00 %oo 2500 : 1] 11800 | 151750 | 4049650 |0 15| 3367,71
10 85,00 99,00 68,00 22,00 2 0 10540 | 118240 74.247, 5508) 815263
11 30,00 TOE 850 [2050] 2 C 90,10 | 102003 | 3317138 |3004] 307133
12 90,00 7600 | 7500 |1500] 1 1 7300 | 6225 | 7431065 | 90,37 775695
13 50,00 80,00 700 [11,00 1 1 56,20 364,10 2408500 | 50,16 | 324032
14 85,00 9000 | 8900 | 100] © 3 11,20 96,10 1908600 | 8550 2608426
865,00 565 021.75 55 984,29
COMPR DO VOLUME DE AREA DE
EIXO MACICO FUNDAGAO
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