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RESUMO 
 
O 5D7E5;m7nFA 75AnXm;5A A4E7DH36A n3 ZlF;m3E 6T5363E nA BD3E;l 87L 5Am CG7 3 

67m3n63 n35;An3l 67 7n7D9;3 7lTFD;53 8AEE7 3mBl;363 67 8ADm3 4DGE53, 7J;9;n6A 

3EE;m 3 ;mBl3nF3SRA 67 6;H7DE3E 8AnF7E 97D36AD3E, E7mBD7 63n6A BD;AD;6367 PCG7l3E 

D7nAHOH7;E, 5AmA T A 53EA 63 :;6D7lTFD;53. O BD7E7nF7 FD343l:A 3BD7E7nF3 Gm 7EFG6A 

67 53EA n3 %7CG7n3 C7nFD3l H;6D7lTFD;53 (%CH) 67 Il:3 CAmBD;63, nA 7EF36A 67 

M3FA GDAEEA, 3n3l;E3n6A 5AmA E7 6O A 5AnFDAl7 67 B7D5Al3SRA 63 O9G3 n3 43DD397m 

67 F7DD3 63 m7Em3. %3D3 ;EEA, l3nS3-E7 mRA 63 87DD3m7nF3 5AmBGF35;An3l (l;67[, 

CG7 B7Dm;F7 A4F7nSRA 67 83FAD7E 67 E79GD3nS3, CG3nFA 3 7EF34;l;6367 6AE F3lG67E 67 

mAnF3nF7 7 jGE3nF7, D7EB7;F3n6A Gm H3lAD mVn;mA 67 BDAj7FA B3D3 5363 53EA 

5AnE;67D36A. AlTm 6;EEA E7 GF;l;L3, B3D3 3nOl;E7 67 67E7mB7n:A, 636AE 67 

;nEFDGm7nF3SRA, A4F;6AE 3FD3HTE 67 l7;FGD3E B;7LAmTFD;53E 7 67 m76;6AD7E 67 H3LRA, 

636AE 7EE7E CG7 E7DRA BAEF7D;ADm7nF7 5AmB3D36AE 5Am H3lAD7E mOJ;mAE 678;n;6AE 

7m BDAj7FA. Al;36A 3 ;EEA F3m4Tm E7 5An6GL Gm3 ;nEB7SRA H;EG3l n3 43DD397m, 

3F7nF3n6A-E7 B3D3 3 BD7E7nS3 67 CG3lCG7D 3nAm3l;3 CG7 BAEE3 H;D 3 E7D A4E7DH363. 

 

Pa5avras-C1av.: 43DD397m, ;nEFDGm7nF3SRA, B7D5Al3SRA, ;nEB7SRA, (l;67[ 
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):7 75AnAm;5 9DAIF: A4E7DH76 ;n F:7 l3EF 675367E ;n BD3L;l, 53GE76 F:7 n3F;An3l 

67m3n6 8AD 7l75FD;53l 7n7D9y FA 47 E:3DBly ;n5D73E76, 3n6 EA D7CG;D;n9 F:7 
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5AmBGF3F;An3l FAAl (l;67[ 5Am7E FA :3n6, 3llAI;n9 F:7 A4F3;n;n9 A8 nGm7DAGE 
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1. I TRODUDOO 
 
 NA BD3E;l, 3 m3;E 3nF;93 43DD397m CG7 E7 F7m nAFV5;3 8A; 5AnEFDGV63 An67 :Aj7 

T 3 3FG3l OD73 GD43n3 67 R75;87, nA 8;n3l 6A ET5GlA -+I (CBDB, 2011). DA ;nV5;A 6A 

ET5GlA -- 7m 6;3nF7, :AGH7D3m 9D3n67E ;nH7EF;m7nFAE n3 5AnEFDGSRA 67 43DD397nE, 

5Am ;nFG;FA 67 3BDAH7;F3D-E7 6A 7nADm7 BAF7n5;3l :V6D;5A BD7E7nF7 nA B3VE, B3D3 3 

97D3SRA 67 7n7D9;3 7lTFD;53. 
 %3D3 7mBD77n6;m7nFAE :;6DOGl;5AE, A F;BA 67 m3F7D;3l CG7 5AnEF;FG; 3 m7Em3 

T 67 8Gn63m7nF3l ;mBADFQn5;3, D78l7F;n6A 3EB75FAE 67 E79GD3nS3, 5GEFAE 7 83FAD7E 

8VE;5AE 6A lA53l. ACG7l7E BD787D7n5;3lm7nF7 36AF36AE ERA: 

• D7 )7DD3 5Am E7SRA :AmA9Un73; 

• D7 EnDA53m7nFA (5Am AG E7m 8357 ;mB7Dm734;l;L363); 

• D7 CAn5D7FA, 6A F;BA 9D3H;6367. 

 CAm A 3Gm7nFA 6A nZm7DA 67 43DD397nE 67 GE;n3E :;6D7lTFD;53E nA B3VE, 

5:793n6A 3 CG3E7 1400 (ANEEL, 2015), 7EF;m3-E7 CG7 40 67EF3E 7EF7j3m AB7D3n6A 

7m E;FG3SRA 5DVF;53, 5Am BD7E7nS3 67 EA7D9G;m7nFAE nAFOH7;E 3 Al:A nG 7 67 

67El;L3m7nFA 67 F3lG67E, E7n6A CG7 n3 m3;AD;3 6AE 53EAE A BDA4l7m3 T 6;D7F3 AG 

;n6;D7F3m7nF7 D7l35;An36A 3A m3G 5AnFDAl7 67 B7D5Al3SRA 63 O9G3 (CRU/, FREI)A( 

7 %A()ORE, 2015). M7EmA 5Am nAF36AE 3H3nSAE nA 5An:75;m7nFA 7m D7l3SRA 3A 

m753n;EmA 67 3SRA 63 O9G3 7m F3l A4D3 5;H;l, 3;n63 :O mG;FA D757;A BAD B3DF7 67 

7J75GFAD7E 7 97EFAD7E CG3nFA P D73l;L3SRA 67 7mBD77n6;m7nFAE :;6D7lTFD;5AE 

CG3n6A AE m7EmAE 7EFRA 7JBAEFAE P ;nF7nE3 3SRA 63 O9G3. 

 OE BDA4l7m3E AD;Gn6AE 7m A4D3E 67EF3 n3FGD7L3, CG3n6A A53E;An36AE B7lA 

5AnFDAl7 ;n367CG36A 6A 8lGJA 67 O9G3 nA nZ5l7A 7 n3 8357 ;n87D;AD 63 43DD397m, ERA 

63 m3;E H3EF3 93m3, H3D;3n6A 67 FD;n53E 7 67ElA53m7nFAE 67 F7DD3 lA53l;L36AE, CG7 

5AmBDAm7F7m BAG5A m3;E CG7 3 7EFTF;53 6A 7mBD77n6;m7nFA, 3FT 7m E;FG3SY7E 7m 

CG7 :O Gm3 5An6;SRA ;m;n7nF7 67 DGVn3, 5AlA53n6A nRA EW A 7mBD77n6;m7nFA 7m 

D;E5A 5AmA F3m4Tm 3 H;63 67 B7EEA3E 7, 7m 3l9GnE 53EAE, 67 5AmGn;6367E ;nF7;D3E. 

 %3D3 D73l;L3D A 5AnFDAl7 67 B7D5Al3SRA 67 O9G3, 67H7-E7 l3nS3D mRA 67 

EAlGSY7E 63E m3;E H3D;363E. )3;E BDOF;53E ERA 43E7363E 7m 7JB7D;Un5;3E BDTH;3E 7 

mA67lAE 7mBVD;5AE, 5347n6A BAEF7D;AD 3nOl;E7 B3D3 5:753D E7 F3l 7E5Al:3 T 534VH7l 

n3 43DD397m BD7F7n6;63. Em ZlF;m3 ;nEFQn5;3, 5AmB7F7 3A D7EBAnEOH7l B7l3 A4D3 
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367CGO-l3E 3 EG3 D73l;6367 7EB75V8;53, 53EA 3 EAlGSRA nRA E7 3BD7E7nF7 FAF3lm7nF7 

E3F;E83FWD;3. 

 NA BD7E7nF7 FD343l:A, 3BWE Gm3 34AD6397m F7WD;53 EA4D7 57DFAE 5An57;FAE 

D7l7H3nF7E 3A F7m3 BDABAEFA, E7DO 5An6GL;6A Gm 7EFG6A 67 53EA 7m Gm3 43DD397m 

67 F7DD3, lA53l;L363 7nFD7 AE mGn;5VB;AE 67 (3B7L3l 7 C3mBAE 67  Zl;A, nA 7EF36A 67 

M3FA GDAEEA.  

 

1.1. Ob3.=2v8 G.ra5 
 
 O A4j7F;HA 67EF7 FD343l:A T 7EFG63D 5AmA E7 6O A 5AnFDAl7 63 B7D5Al3SRA 67 

O9G3 7m Gm3 43DD397m 67 F7DD3, GF;l;L3n6A B3D3 F3l Gm 7EFG6A 67 53EA 63 

:;6D7lTFD;53 67 Il:3 CAmBD;63, 4GE53n6A A4F7D, 3FD3HTE 67 5Ol5GlAE 5AmBGF35;An3;E, 

AE 83FAD7E 67 E79GD3nS3 CG3nFA P 7EF34;l;6367 6AE F3lG67E 67 mAnF3nF7 7 jGE3nF7 63 

m7Em3.  
 

1.2. Ob3.=2v8s Es9.cJf2c8s 
 
 OE A4j7F;HAE 7EB75V8;5AE n3 D73l;L3SRA 67EE7 FD343l:A ERA: 

• CD;3D mA67lA 97Am75Qn;5A 63 43DD397m; 

• An3l;E3D AE 83FAD7E 67 E79GD3nS3 3 mAnF3nF7 7 jGE3nF7 63 43DD397m 

7m 6;87D7nF7E 5An6;SY7E; 

• CAl7F3D 7 ;nF7DBD7F3D 636AE 67 3GE5GlF3SRA; 

• An3l;E3D 3 43DD397m H;EG3lm7nF7 B3D3 5:75397m 67 E7G 67E7mB7n:A. 
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2. RE(ISOO BIBLIOGRSFICA 

 

B3DD397nE ERA 7EFDGFGD3E CG7 BAEEG7m Gm 3mBlA l7CG7 67 8;n3l;6367E CG7 

jGEF;8;53m E7G GEA, 5AmA BAD 7J7mBlA 7mBD77n6;m7nFAE :;6D7lTFD;5AE, 5AnF7nSRA 67 

5:7;3E, 5AnF7nSRA 67 D7EV6GAE EWl;6AE, 67nFD7 AGFDAE. 

A 5An57BSRA 67 Gm3 43DD397m B3EE3, 97D3lm7nF7, BAD CG3FDA 7F3B3E 

8Gn63m7nF3;E: BDAj7FA, 5AnEFDGSRA, 7JBlAD3SRA 7 3 A4E7DH3SRA/m3nGF7nSRA. N3 83E7 

67 BDAj7FA T 678;n;6A, 3BWE 7EFG6AE 67F3l:36AE 6A lA53l 67 ;mBl3nF3SRA 7 67 5GEFAE, 

A F;BA 67 43DD3m7nFA 3 E7D 5AnEFDGV6A, GEG3lm7nF7 7m F7DmAE 67 E7G m3F7D;3l 7 67 

EG3 97Am7FD;3.    

N ;mBD7E5;n6VH7l CG7, 3A E7 7l34AD3D Gm BDAj7FA 67 F3l n3FGD7L3, A 3m4;7nF7 

67 7nFADnA P m7Em3 E7j3 5G;636AE3m7nF7 7EFG636A, nA E7nF;6A 67 3n3l;E3D 3E 

;n8lGUn5;3E 6;D7F3E 7 ;n6;D7F3E CG7 F3l lA53l BAEEG; EA4D7 83FAD7E 5AmA 3 7EF34;l;6367, 

F7nEY7E, 678ADm3SY7E 7 B7D5Al3SRA 67 O9G3 B7lA m35;SA. %3D3 3 3nOl;E7 6A 

5AmBADF3m7nFA 63 43DD397m, 7m D7l3SRA 3AE 83FAD7E 5;F36AE, T ;mBADF3nF7 CG7 E7 

5An:7S3 AE m3F7D;3;E 5AnEF;FG;nF7E 63 m7Em3 7, B3D3 F3l 53D35F7D;L3SRA, 67H7m E7D 

D73l;L36AE 7nE3;AE 97AFT5n;5AE 67 l34AD3FWD;A 7 7nE3;AE in situ B3D3 67F7Dm;n3D 3E 

BDABD;76367E 9D3nGlAmTFD;53E 67 D7E;EFUn5;3, 67 7E5A3m7nFA 7 67 678ADm3SRA, AG 

3;n63, 3FD3HTE 67 ;nEFDGm7nF3SRA ;mBl3nF363 7m FA6A E7G 5AmBl7JA (BORINELLI, 

2012). 

%DAj7FAE 67 43DD397nE BAEEG7m Gm3 34AD6397m BD76Am;n3nF7m7nF7 

7mBVD;53, E7n6A CG7 3CG7l3E jO 7J75GF363E 7 5Am 3DD3njA 7m E;FG3SRA E;m;l3D P 

BD7F7n6;63, E7DH7m 67 mA67lA B3D3 3 7l34AD3SRA 67 B3DQm7FDAE 5AnEFDGF;HAE. %AD F3l 

mAF;HA, T ;mBADF3nF7 3 BD7E7nS3 67 Gm3 4;4l;A9D38;3 CG7 5G4D3 3EB75FAE 7J75GF;HAE 

63E 43DD397nE CG7 7EF7j3 7m Bl7n3 3Bl;53SRA 67 E7G GEA. 

N7EE7 53BVFGlA E7DRA FD3F36AE AE 8Gn63m7nFAE F7WD;5AE, A4j7F;H3n6A A 5l3DA 

7nF7n6;m7nFA 6A 3EEGnFA 34AD636A nA FD343l:A.  

OE 3EEGnFAE E7DRA 6;H;6;6AE 7m Gm3 E7CGUn5;3 lW9;53, 7JBAn6A 5363 m7FA6AlA9;3 

B3D3 CG7 AE D7EGlF36AE 3BD7E7nF36AE E7j3m 5AmBD77n6;6AE 67 8ADm3 5l3D3 7 

5An5;E3. 
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2.1. Ab8r-a0.6 H2s=Kr2ca 
 

OE BD;m7;DAE D79;EFDAE EA4D7 5AnEFDGSRA 67 43DD397nE 7n5AnFD3m-E7 nA 

E9;FA, 3A lAn9A 6A R;A N;lA, CG3n6A B7CG7nAE 43DD3m7nFAE 8AD3m GF;l;L36AE B3D3 

3m7n;L3D AE 787;FAE 63 E753. NA ET5GlA --, 8AD3m 7mBD77n6;63E A4D3E B3D3 3F7n67D 

P 67m3n63 5D7E57nF7 67 O9G3 7 3A m7EmA F7mBA EGBD;D 3E n757EE;6367E 63E 

3F;H;6367E D7l35;An363E P m;n7D3SRA BAD 6;87D7nF7E B3DF7E 6A mGn6A, F3nFA CG7, n3E 

6T5363E 67 1930 7 1970, 3E 5AnEFDGSY7E 67 43DD397nE 7EF3H3m 3l;363E 3A 5An57;FA 

67 67E7nHAlH;m7nFA 7 BDA9D7EEA 75AnXm;5A. O 3BA97G 4D3E;l7;DA 67 A4D3E 

7nHAlH7n6A 43DD397nE 35AnF757G 7nFD7 AE 3nAE 67 1950 7 1970, 5Am 3 5D7E57nF7 

H3lAD;L3SRA 67 B7CG7nAE 7 mT6;AE 7mBD77n6;m7nFAE 7nHAlH7n6A 3 ;DD;93SRA, A 

343EF75;m7nFA 67 O9G3 7 3 m;n7D3SRA, FG6A ;EEA 3FD7l36A 3A EGD9;m7nFA 67 nAH3E 

8ADm3E 67 97EFRA 67EE3E A4D3E ((A.ÃO, 2009). 

Em F7DmAE 67 BD3E;l, 5An8ADm7 7JBY7 A CG36DA 1, F7m-E7 3 BD;m7;D3 

43DD397m 7J75GF363 7m 1883, 3 43DD397m 67 R;47;DRA 6A In87DnA, 5AnEFDGV63 nA 

7EF36A 67 M;n3E G7D3;E 7 5Gj3 8;n3l;6367 7D3 3 97D3SRA 67 7n7D9;3 :;6DA7lTFD;53 

(MINI()NRIO DO IN)ERIOR, 1972).  

  
Q>a-r8 1 Q R79;EFDA 63E BD;m7;D3E 43DD397nE 4D3E;l7;D3E 

Barra0.6 A78 -. 
C87c5>sG8 L8ca52CaHG8 T298 F27a52-a-. 

R;47;DRA 6A 
In87DnA 1883 MG )7DD3 H;6D7lTFD;53E 

(3lRA 1918 CE )7DD3 CAm43F7 PE E753E 

R;A 6A %7;J7 1922 BA )7DD3 A43EF75;m7nFA 
6cO9G3 

R;A 63E %76D3E 1927 MG )7DD3 H;6D7lTFD;53 
R;A GD3n67 1928 (% )7DD3 H;6D7lTFD;53 

R;A NAHA 1932 (% CAn5D7FA 
GD3H;6367 H;6D7lTFD;53 

R;A 6A CA4D7 1933 BA CAn5D7FA 
GD3H;6367 

A43EF75;m7nFA 
6cO9G3 

(35A I 1936 %E AlH7n3D;3 67 
%76D3 

A43EF75;m7nFA 
6cO9G3 

FAnF7: MA6;8;536A 67 M;n;EFTD;A 63 InF79D3SRA N35;An3l (2002) 
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Q>a-r8 2 Q D78;n;SY7E 6A F7DmA 43DD397m 
F87=. D.f272HG8 
MI (2002) EEFDGFGD3 5AnEFDGV63 FD3nEH7DE3lm7nF7 3 Gm D;A AG F3lH79G7 

5Am 3 8;n3l;6367 67 A4F7D 7l7H3SRA 6A E7G nVH7l 6cO9G3 7/AG 
5D;3D Gm D7E7DH3FWD;A 67 35GmGl3SRA 67 O9G3 E7j3 67 
D79Gl3D;L3SRA 63E H3LY7E 6A D;A, E7j3 67 AGFDA 8lG;6A. 

(;lH7;D3 (2006) EEFDGFGD3, 5AmBAn7nF7 67 Gm 3BDAH7;F3m7nFA :V6D;5A, 
5AnEFDGV63 FD3nEH7DE3lm7nF7 P 6;D7SRA 6A 7E5A3m7nFA 67 Gm 
D;A, 67EF;n363 3 5D;3D Gm D7E7DH3FWD;A 3DF;8;5;3l 67 35GmGl3SRA 
67 O9G3 7 Gm 67EnVH7l :;6DOGl;5A lA53l;L36A B3D3 GEA 
7EB75V8;5A 7 mZlF;BlA 5Am 3 67H;63 E79GD3nS3. 

C;D;lA (2003) O4D3E :;6DOGl;53E 67EF;n363E 3 787FG3D A D7BD7E3m7nFA 67 
Gm 5GDEA 6cO9G3, A4j7F;H3n6A 3 GF;l;L3SRA m3;E D35;An3l 6AE 
D75GDEAE :V6D;5AE D7l3F;HAE 3 7EF7. 

CQm3D3 6AE 
D7BGF36AE (2003) 

QG3lCG7D A4EFDGSRA 7m Gm 5GDEA B7Dm3n7nF7 AG F7mBADOD;A 
67 O9G3, AG F3lH79G7, B3D3 8;nE 67 5AnF7nSRA AG 35GmGl3SRA 
67 EG4EFQn5;3E lVCG;63E AG m;EFGD3E 67 lVCG;6AE 7 EWl;6AE, 
5AmBD77n67n6A 3 7EFDGFGD3 6A 43DD3m7nFA, EG3E 7EFDGFGD3E 
3EEA5;363E 7 A D7E7DH3FWD;A 8ADm36A B7l3 35GmGl3SRA 

BGD73G A8 
R75l3m3F;An 
(1987) 

CAnEFDGSRA 67EF;n363 3A 7EFACG7 67 O9G3 B3D3 6;H7DEAE 
GEAE 7 CG7 A87D757 D;E5A 3 E79GD3nS3 BZ4l;53 

FAnF7: MA6;8;536A 67 363BF3SRA 5;F363 BAD ABN)/NBR 13028 (2006) 

 

2.2.1 B3DD397nE 67 )7DD3 

 
AE 43DD397nE 67 F7DD3 BAEEG7m 4A3 357;F3SRA FT5n;53 53EA :3j3 

6;EBAn;4;l;6367 67 EAlAE 7m 34Gn6Qn5;3 nAE 7nFADnAE 6A lA53l 67 A4D3, 47m 5AmA 

EG3E BDABD;76367E 97AFT5n;53E E7j3m 367CG363E, 835;l;F3n6A 3 363BF3SRA B7D87;F3 

3AE F7DD7nAE 67 8Gn63SRA. 

N7EF3E 43DD397nE, CG3n6A AE 5D;FTD;AE 5An6;5;An3nF7E 67 m3F7D;3l 6;EBAnVH7l 

nA 3m4;7nF7 67 5AnEFDGSRA ERA E3F;E87;FAE, 5AEFGm3m E7D 3 67 GEA m3;E 5AmGm. 

%7lA 83FA 67EE3E 43DD397nE 97D3lm7nF7 BAEEGVD7m Gm 5GEFA m3;E 5AmB7F;F;HA, 6363E 

3E 5An6;SY7E 4D3E;l7;D3E 3FG3;E, 7m CG7 E7 BD;H;l79;3 A4D3E 67 m7nAD ;mB35FA 

3m4;7nF3l 7 5AnE7CG7nF7m7nF7 m3;E 7nJGF3E, E7G GEA E7 FADn3 43EF3nF7 8D7CG7nF7. 

N ;mBADF3nF7 8D;E3D CG7 7m mT6;3E 7 9D3n67E A4D3E, BAD 7J7mBlA, 7EF3 

FT5n;53 nRA T FRA 3FD3F;H3, BA;E, 6A BAnFA 67 H;EF3 8;n3n57;DA, 67m3n63D;3 m3;E F7mBA 

67 5AnEFDGSRA 7 5AnE7CG7nF7m7nF7 m3;AD 5GEFA, 5AnE;67D3n6A-E7 AE 9D3n67E 

HAlGm7E 67 3F7DDA n757EEOD;AE 7 3E 7EB75;8;53SY7E FT5n;53E HAlF363E B3D3 EG3 

5AmB35F3SRA ((IL+EIRA, 2006). 
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2.2.2. B3DD397nE 67 EnDA53m7nFA 

 
HO 6G3E H3D;3SY7E 67EF7 F;BA 67 43DD397m, 5An8ADm7 OLI+EIRA BRI)O 

(2009) 3BD7E7nF3m. A BD;m7;D3 67 7nDA53m7nFA 5Am nZ5l7A ;nF7DnA 67 3D9;l3 7 3 

E79Gn63 67 7nDA53m7nFA 5Am 8357 67 5An5D7FA. 

A D787D;63 43DD397m, 5Am nZ5l7A ;nF7DnA, T 8ADm363 BAD Gm nZ5l7A 3D9;lAEA, 

CG7 BDABAD5;An3 3 8GnSRA 67 H763SRA P 43DD397m, 7 7nDA53m7nFA, CG7 ERA AE 

8D39m7nFAE 67 DA5:3 7 53E53l:A CG7 93D3nF7m 3 D7E;EFUn5;3 n757EEOD;3 P 7EFDGFGD3. 

EEF7 F;BA 67 43DD397m B7Dm;F7 3 5AnEFDGSRA 67 F3lG67E m3;E Vn9D7m7E 7 T 43EF3nF7 

GF;l;L363 nA BD3E;l. A 8Gn63SRA 67H7 E7D m3;E 7EF3nCG7 CG7 3 8Gn63SRA 63E 

43DD397nE 67 F7DD3, BA;E n7EF3E A 53m;n:A 67 B7D5Al3SRA T m3;AD.  

A F;9GD3 4 7J7mBl;8;53 Gm3 E7SRA 67EF7 F;BA 67 43DD397m. 

 

F20>ra 4 – EECG7m3 67 43DD397m 67 7nDA53m7nFA 5Am nZ5l7A 3D9;lAEA 

 
FAnF7: CRU/ (1996) 
 

A 43DD397m 67 7nDA53m7nFA 5Am 8357 67 5An5D7FA T 5AnEF;FGV63 67 

7nDA53m7nFAE 7 Bl353E 67 5An5D7FA EA4D7 A F3lG67 67 mAnF3nF7, 5An8ADm7 3 E7SRA 

mAEFD363 n3 F;9GD3 5. D7H7 E7D 6363 3F7nSRA 7EB75;3l P l;93SRA 7nFD7 3E Bl353E 67 

5An5D7FA, BA;E E7 3BA;3m 7m m7;A 678ADmOH7l, 8ADm36A B7l3 53m363 67 

7nDA53m7nFA CG7 BA67 EA8D7D D753lCG7E E;9n;8;53F;HAE nA BD;m7;DA 7n5:;m7nFA. AlTm 

6;EEA, 67H7 E7 F7D 3F7nSRA F3m4Tm 5Am 3 l;93SRA 7nFD7 3 8357 67 5An5D7FA 7 3 

8Gn63SRA B3D3 93D3nF;D 3 7EF3nCG7;6367 67EE3 D79;RA. 
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2.3. C87=r85. -. P.rc85aHG8 -. S0>a 
 
  A 5AmBD77nERA 367CG363 6AE m753n;EmAE 67 8lGJA 7m m7;AE BADAEAE 

5AnFVnGAE 7 67E5AnFVnGAE D7BD7E7nF3 Gm 6AE 53mBAE CG7 7J;97 BD;n5;B3l 3F7nSRA 

CG3n6A E7 7EFO l;63n6A 5Am Gm3 43DD397m. 

 Em BDAj7FAE 67 43DD397m, A 5AnFDAl7 67 8lGJA B7lA m35;SA, 8Gn63SRA 7 

Am4D7;D3E 5AnEF;FG; Gm 6AE D7CG;E;FA 8Gn63m7nF3;E P E79GD3nS3 63 A4D3. N CG3E7 

7n836An:A 8D;E3D ;n5;E;H3m7nF7 CG7 n3 7Em3936AD3 m3;AD;3 63E 7EF3FVEF;53E 67 

35;67nF7E 7 DGBFGD3E 67 43DD397nE 3 53GE3 m3jAD;FOD;3 8A; 3 83lF3 67 Gm E;EF7m3 

78;5;7nF7 67 5AnFDAl7 63 B7D5Al3SRA 63 O9G3 (A((I(, 2003)  

 A B7Dm734;l;6367 67 Gm m7;A BADAEA BA67 E7D ;nF7DBD7F363 5AmA 3 835;l;6367 

CG7 A m7;A A87D757 B3D3 3 B3EE397m 67 Gm 8lG;6A B7lAE E7GE BADAE AG H3L;AE. Um 

m7;A BAG5A B7Dm7OH7l T Gm m7;A CG7 A87D757 9D3n67 6;8;5Gl6367 B3D3 3 B3EE397m 

67 67F7Dm;n36A 8lG;6A (CRU/, 1996) 

 A 5An6GF;H;6367 T Gm F7DmA 36AF36A B3D3 67E5D7H7D 3 835;l;6367 CG7 Gm m7;A 

5An8;n36A A87D757 3A 8lGJA, 5AmA T A 53EA 67 8;EEGD3E AG 8D3FGD3E DA5:AE3E (A((I(, 

2003) 

 AB7E3D 63E 6G3E 678;n;SY7E 3BD7E7nF3D7m Gm3 6;87D7nS3 5An57;FG3l, A F7DmA 

aB7D5Al3SRAb T 5AmGm7nF7 7mBD7936A ;n6;EF;nF3m7nF7 B7l3 7n97n:3D;3 67 

43DD397nE.  

 N3 D787D;63 7n97n:3D;3, 3 B7D5Al3SRA T m76;63 3FD3HTE 67 8GDAE 67 

EAn6397nE, 7m CG7 E7 m7nEGD3 3 CG3nF;6367 67 O9G3 35GmGl363 nAE m7EmAE 3A 

lAn9A 67 Gm 57DFA B7DVA6A 67 F7mBA, 7EF347l757n6A-E7 7nFRA Gm3 F3J3 B3D3 5363 

8GDA, E7n6A 87;F3 7nFRA Gm3 mT6;3 7nFD7 AE m7EmAE. AA 8;n3l 67EE7 BDA57EEA, 

A4FTm-E7 Gm3 F3J3 67 B7D5Al3SRA m76;3 B3D3 3 OD73 7m CG7EFRA. 

 NA CG36DA 3 T BAEEVH7l A4E7DH3D 3 F3J3 67 B7D5Al3SRA mT6;3 (k) m76;63 nA 

m35;SA 3D9;lAEA 67 6 43DD397nE 67 F7DD3. )3;E H3lAD7E 8AD3m A4F;6AE BAD m7;A 67 

7nE3;AE 7 EAn6397nE D73l;L36AE 7m A4D3. 
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Q>a-r8 3 Q +3lAD7E mT6;AE 67 F3J3 67 B7D5Al3SRA 
Barra0.6 (a58r 6I-28 -. 4 A78 -. 6.-2HG8 

)DUE IDmRAE 4,9 J 10-4 5m/E 1981 

%ADFA CAlXm4;3 4,5 J 10-5 5m/E 1975 

 GDGm;D;m 5,0 J 10-4 5m/E 1962 

RAE3n3 1,2 J 10-5 5m/E 1987 

I4;F;n93 1,2 J 10-6 5m/E 1970 

NAH3 An:3n63H3 8,8 J 10-4 5m/E 1984 
FAnF7: A63BF36A 67 M3nA (1987) 

 

 %3D3 5Am43F7D AE 787;FAE CG7 A 8lGJA 67 O9G3 BA67 H;D 3 353DD7F3D nGm3 

43DD397m, 8AD3m 67E7nHAlH;6AE 6;H7DEAE m753n;EmAE 67 m;F;93SRA, E7n6A CG7 7m 

E7 FD3F3n6A 67 43DD397nE 67 F7DD3, AE m3;E GE36AE ERA A 6D7nA H7DF;53l (BAD H7L7E 

5:3m36A 67 8;lFDA H7DF;53l) 7 A 6D7nA :AD;LAnF3l (F3B7F7 6D7n3nF7) 

 OE E;EF7m3E 67 8;lFD397m (AG 6D7n397m) A476757m 6A;E 5D;FTD;AE 

7EF347l75;6AE BAD )7DL39:; (1936) 7 5An8;Dm36AE 7JB7D;m7nF3lm7nF7 BAD (:7D3D6 et 

Al. (1984): 

• O BD;m7;DA 5D;FTD;A 7EF347l757 CG7 A 8;lFDA 67H7 E7D m3;E B7Dm7OH7l CG7 A 

m3F7D;3l CG7 5AnEF;FG; A 43DD3m7nFA, 5An8ADm7 7JBD7EERA 011 

  

D15(f25=r8) > 5 A D15(s858)  011 
 

• O E79Gn6A 5D;FTD;A 5D;3 l;m;F3nF7 B3D3 A F3m3n:A 6AE H3L;AE 6A 8;lFDA, 67 8ADm3 

CG7 nRA E7 B7Dm;F3 B3EE397m 6AE 9DRAE 6A EAlA 3FD3HTE 6A m7EmA, 

5An8ADm7 7JBD7EERA 021 

 

                                D15(f25=r8) > 5 A D85(s858)   021 
 

 On67 D15 (D CG;nL7) T A 6;Qm7FDA 6A 9DRA CG7 n3 5GDH3 9D3nGlAmTFD;53 

5ADD7EBAn67 3 15% 6A B3EE3nF7 7 D85 (D A;F7nF3 7 5;n5A) T A 6;Qm7FDA 343;JA 6A 

CG3l E7 E;FG3m 85% 7m B7EA 63E B3DFV5Gl3E. N3 8;9GD3 9 T BAEEVH7l A4E7DH3D Gm 

mA67lA 67 5GDH3 9D3nGlAmTFD;53, 7m CG7 nA 7;JA . F7m-E7 3 BAD57nF397m 6AE 

B3EE3nF7E 7 nA 7;JA - A 6;Qm7FDA 6AE 9DRAE 6A m3F7D;3l. 
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2.4. A7F52s. -. Es=ab252-a-. 
 
 N3E 3nOl;E7E 67 7EF34;l;6367 67 Gm BDAj7FA 67 43DD3m7nFA, E79Gn6A M3EE36 

(2010), 67H7-E7 5AnE;67D3D 3 7EF34;l;6367 67 F3lG67E 7 3 7EF34;l;6367 7nFD7 43DD397m 

7 8Gn63SRA. 

 NA 53EA 67 7EF34;l;6367 67 F3lG67E, T ;mBD7E5;n6VH7l 7EF347l757D FA6AE AE 

m753n;EmAE BAF7n5;3;E 67 DGBFGD3 7 BAEF7D;ADm7nF7 3n3l;EO-lAE, Gm 3 Gm 

E7B3D363m7nF7. RGBFGD3E 5;D5Gl3D7E, Bl3n3D7E 7 Gm3 5Am4;n3SRA 6AE m7EmAE 

67H7m E7D B7ECG;E363E. EEF347l75;63 3CG7l7 CG7 m3;E E7 367CG3 P D73l;6367 6A 

7mBD77n6;m7nFA, BA67-E7 D75ADD7D 3A 5Ol5GlA 3FD3HTE 67 BDA9D3m3E 5AmBGF35;An3;E, 

FAm3n6A E7mBD7 A 5G;636A 67 H7D;8;53D 3E :;BWF7E7E 36AF363E. 

 AlTm 6;EEA, T ;mBADF3nF7 6;87D7n5;3D, 7m F7DmAE 67 5A78;5;7nF7 67 E79GD3nS3, 

5363 53EA 67 EAl;5;F3SRA, CG7 E7 6;H;67m 7m: 8;n3l 67 5AnEFDGSRA, D79;m7 

B7Dm3n7nF7 7 3SY7E EVEm;53E. 

 OE H3lAD7E 67 83FAD 67 E79GD3nS3 E79G7m A 5D;FTD;A 7EF347l75;6A B7l3 

El7FDA4DOE (2003), nA CG3l AE m7EmAE H3D;3m 67 1,30 3 1,50, 67B7n67n6A 6A 53EA 

67 EAl;5;F3SRA.  

 )3;E 83FAD7E ERA D7EGlF36AE 67 Gm3 D7l3SRA 7nFD7 8ADS3E, 5An8ADm7 E79G7 n3 

7JBD7EERA 031 

 

FS =  ∑F8rHas R.s2s=.7=.s        031 
                      ∑F8rHas A=>a7=.s   

 

 On67 3E FADS3E R7E;EF7nF7E ERA 7JBD7EE3E B7l3 D7E;EFUn5;3 3A 5;E3l:3m7nFA 

6;EBAnVH7l 7 3E FADS3E AFG3nF7E B7l3 D7E;EFUn5;3 mA4;l;L363. 

 D7 8ADm3 3 A4F7D F3;E 8ADS3E 7m Gm 3m4;7nF7 67 97Am7FD;3 nRA GEG3l 7 n3 

BD7E7nS3 67 m3F7D;3;E :7F7DA9Un7AE, T 8Gn63m7nF3l A GEA 67 D75GDEA 5AmBGF35;An3l 

(CRU/, 1996) 

 

2.4.1. M8-.58 C869>=ac287a5 
 
 CAn8ADm7 6;E5GF;6A, 3A E7 67B3D3D 5Am Gm 7l7m7nFA 5AmBAEFA BAD m3F7D;3;E 

:7F7DA9Un7AE 7 67 97Am7FD;3 67 57DF3 5AmBl7J;6367, E7 FADn3 ;mB7D3F;HA A GEA 67 
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2.5. Da-8s -. I7s=r>6.7=aHG8 
 
 (79Gn6A (;lH7;D3 (2006), AE ;nEFDGm7nFAE 67 3GE5GlF3SRA 5AnEF;FG7m Gm 6AE 

BD;n5;B3;E m7;AE B3D3 3H3l;3D 3 E79GD3nS3 67 Gm 7mBD77n6;m7nFA 3A lAn9A 67 EG3 

aH;63 ZF;lb. 

 AB7E3D 63 ;nEFDGm7nF3SRA nRA E7 3BD7E7nF3D 5AmA 3 EAlGSRA 67 FA6AE AE 

BDA4l7m3E, EG3 GF;l;6367 T 67 9D3n67 H3lAD E7 47m BDAj7F363, ;nEF3l363 7 

;nF7DBD7F363, nRA EW B3D3 3 E79GD3nS3 5AmA Gm FA6A, m3E F3m4Tm 5Am A A4j7F;HA 

67 5:753D 5D;FTD;AE 67 BDAj7FA, BA67n6A FADn3D 3 A4D3 m3;E 75AnXm;53. 

 EJ;EF7m 6;H7DEAE F;BAE 67 m76;6AD7E, 5AmA B;7LXm7FDAE, 5TlGl3E 67 D753lCG7, 

7l7FDAnVH7;E, m76;6AD7E 67 H3LRA, m3D5AE EGB7D8;5;3;E. )A6AE 7EE7E 7l7m7nFAE ERA 

GF;l;L36AE, E7j3 B3D3 m76;D nVH7l 63 O9G3, BD7EERA n7GFD3, 67ElA53m7nFAE 7 F7nERA 

FAF3l, 7m 43DD3m7nFAE 5AnH7n5;An3;E.  

 (7DO 636A 7n8ACG7 7m 6A;E 67EE7E m76;6AD7E, E7n6A 7l7E A %;7LXm7FDA 6A 

F;BA C3E39D3n67, CG7 8ADn757 636AE EA4D7 3 BD7EERA n7GFD3, 7 A m76;6AD 67 H3LRA. 

 

2.5.1. P2.CL6.=r8 Casa0ra7-. 
 
 )3m4Tm 5An:75;6A 5AmA B;7LXm7FDA 67 FG4A 347DFA, T GF;l;L36A 5Am 9D3n67 

8D7CGUn5;3 7m 43DD397nE 67 F7DD3, B7lA E7G 3lFA nVH7l 67 5An8;34;l;6367 7 3A m7EmA 

F7mBA E;mBl;5;6367 67 8Gn5;An3m7nFA 7 l7;FGD3 (DE MELLO, 1975). 

 El7 T nADm3lm7nF7 ;nEF3l36A nGm 8GDA jO 347DFA (nADm3lm7nF7 7m H;DFG67 67 

EAn6397nE D73l;L363E). %3D3 7H;F3D 5Al3BEA 63E B3D767E 6A 8GDA, 7l7 T BDAF79;6A BAD 

Gm 53nA 67 %+C B7D8GD36A, B3D3 CG7 3 O9G3 367nFD7 nA m7EmA, 7 7nHAlFA 7m Gm3 

m3nF3 97AFUJF;l, ;mB7n6;n6A 7nFD363 67 EAlA. A l7;FGD3 6AE 636AE T 787FG363 3FD3HTE 

67 Gm 534A 7lTFD;5A 5Am 6A;E 5An6GFAD7E, 9D36G36A 67 m7FDA 7m m7FDA, 7m 5Gj3 

7JFD7m;6367 :O Gm E7nEAD 5AnEF;FGV6A BAD 6A;E 7l7FDA6AE 6;EBAEFAE 

5An57nFD;53m7nF7 7 ;EAl36AE 7nFD7 E;. O E7nEAD T 7nFRA ;nFDA6GL;6A nA FG4A 6A 

;nEFDGm7nFA 7 3A 3F;n9;D A nVH7l 63 O9G3, 3 m7Em3 875:3 A 5;D5G;FA 8ADm36A B7lA 

5AnjGnFA E7nEAD/534A/93lH3nXm7FDA/43F7D;3. A 5An6;SRA 67 l7;FGD3 T 7nFRA B7D574;63 

B7lA 67ElA53m7nFA 6A BAnF7;DA 6A 93lH3nXm7FDA. A l7;FGD3 T D787D;63 P 7JFD7m;6367 

EGB7D;AD 6A FG4A 67 %+C 7 T A4F;63 3FD3HTE 67 m76;63 5Am FD7n3. 
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 OE H3lAD7E m76;6AE, 5ADD7EBAn67nF7E 3 m76;SRA 67 BD7EERA n7GFD3, 67H7m 

E7D 5AmB3D36AE 5Am AE nVH7;E mOJ;mAE 67 3F7nSRA 7 3l7DF3, 5An8ADm7 678;n;6A B7lA 

BDAj7F;EF3 5Am 43E7 7m 7JB7D;Un5;3E 47m EG576;63E. 

 A 8;9GD3 17 mAEFD3 Gm B;7LXm7FDA 67 FG4A 347DFA (C3E39D3n67), 5An8ADm7 

67E5D;FA. 
 

F20>ra 17 Q %;7LXm7FDA 67 )G4A A47DFA 

                           
  FAnF7: CRU/ (1996) 
 

 

2.5.2. M.-2-8r -. (aCG8 
 
 O4j7F;H3m 67F7Dm;n3D 3E H3LY7E ;n6;H;6G3;E 67 6D7nAE AG EAm3FWD;AE 3A lAn9A 

6AE FD75:AE AG 63 FAF3l;6367 63 7EFDGFGD3, 7 67F7Dm;n3D H3LY7E 67 B7D5Al3SRA B7lA 

m35;SA 67 F7DD3 (CRU/, 1996). 



37 

 OE F;BAE m3;E GF;l;L36AE ERA: H7DF76AD FD;3n9Gl3D 7 A %3DE:3ll 

 OE FD;3n9Gl3D7E ERA, E79Gn6A (;lH7;D3 (2006) 5An8;OH7;E 7 6GDOH7;E, BA67n6A 

E7D l;6AE 67 8ADm3 E;mBl7E 7 BD75;E3 3FD3HTE 67 Gm 6;EBAE;F;HA 5AnEF;FGV6A BAD 

B3D38GEA m;5DAmTFD;5A ;nFDA6GL;6A 67nFDA 67 Gm FG4A FD3nCG;l;L36AD, E7n6A Gm 

;n6;536AD 7lTFD;5A, F3l CG3l A 6A B;7LXm7FDA, GE36A B3D3 ;n6;53D A mAm7nFA 63 l7;FGD3, 

87;FA 7nFRA 5Am B3CGVm7FDA. 

 OE 6A F;BA %3DE:3ll F3m4Tm ERA 6GDOH7;E 7 5An8;OH7;E, E7n6A m76;6AE 63 

m7Em3 8ADm3 CG7 A m76;6AD FD;3n9Gl3D (CRU/, 1996) 

 AE l7;FGD3E, 7m 3m4AE AE 53EAE, BA67 E7D 87;F3E 5Am H3E;l:3m7 7 5DAnXm7FDA, 

67E67 CG7 A F7mBA 67 7n5:;m7nFA nRA E7j3 ;n87D;AD 3 30 E79Gn6AE. ((IL+EIRA, 

2006). 

 N3 8;9GD3 18 T BAEEVH7l A4E7DH3D Gm m76;6AD FD;3n9Gl3D FVB;5A 67 Gm 

43DD3m7nFA. 

 

F20>ra 18 Q M76;6AD 67 +3LRA )D;3n9Gl3D 

                        
           FAnF7: MAR)IN( E DU)RA (2013) 
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3.1. L.va7=a6.7=8 -8 6a=.r2a5 .A2s=.7=. 
 

 %3D3 CG7 A BD7E7nF7 FD343l:A 8AEE7 7l34AD36A, 67 8ADm3 3 7EF3D B3GF36A n3 

D73l;6367 BDOF;53 63 7J75GSRA 5AnEFDGF;H3 67 43DD397nE, 6;H7DE3E 87DD3m7nF3E 67 

5AnEGlF3 8AD3m GF;l;L363E, F3;E 5AmA: l;HDAE FT5n;5AE, 3DF;9AE 5;7nFV8;5AE, 3n3;E 67 

5An9D7EEAE, 3BD7E7nF3SY7E ;lGEFD3F;H3E, 5AnH7DE3E 5Am 7EB75;3l;EF3E, l3G6AE 

FT5n;5AE, BDAj7FAE 7J;EF7nF7E 7 E;m;l3D7E. 

 A B7ECG;E3 7m l;HDAE FT5n;5AE 8A; ZF;l nA E7nF;6A 67 7m43E3D 3 m3;AD B3DF7 63 

F7AD;3 BAD FDOE 63E 3nOl;E7E 87;F3E 5Am 636AE A4F;6AE 3 B3DF;D 6A 7EFG6A 67 53EA. N 

;mBADF3nF7 67EF353D, 5AmA BD;n5;B3l nADF736AD, A l;HDA a100 43DD397nE 4D3E;l7;D3E: 

53EAE :;EFWD;5AE, m3F7D;3;E 67 5AnEFDGSRA, BDAj7FAb, 67 3GFAD;3 6A BDA87EEAD %3GlA 

)7;J7;D3 63 CDGL. A B3DF;D 67 F3l A4D3 8AD3m 7JFD3V63E ;n8ADm3SY7E D7l7H3nF7E 67 

3l9Gm3E 43DD397nE lO 3BD7E7nF363E, E7n6A CG7 AE BD;n5;B3;E 3EB75FAE FT5n;5AE 

BD;AD;L36AE 8AD3m A 5AmBADF3m7nFA 6AE 8;lFDAE 7 6D7nAE, 636AE 67 ;nEFDGm7nF3SRA 7 

5An6;SY7E H;EG3;E ;673;E, GF;l;L3n6A F3;E ;n8ADm3SY7E 5AmA Gm3 63E 43E7E 67 

D787D7n5;3m7nFA CG3nFA 3A 5AmBADF3m7nFA 63 43DD397m 67 Il:3 CAmBD;63. N 

;mBADF3nF7 D7EE3lF3D CG7 3 7E5Al:3 6AE 7mBD77n6;m7nFAE 67 D787DUn5;3 8A; 87;F3 B7lA 

83FA 6AE m7EmAE E7D7m E;m;l3D7E CG3nFA 3 5AnEF;FG;SRA 6A 43DD3m7nFA, 47m 5AmA 

B7lA 83FA 67 3BD7E7nF3D7m 8Gn63SRA 7m E;FG3SRA 3nOlA93 P 67 Il:3 CAmBD;63. 

 AlTm 6AE 636AE 3BD7E7nF36AE 7m l;HDAE FT5n;5AE, F3m4Tm FAmAG-E7 

5An:75;m7nFA 67 BDAj7FA 7J;EF7nF7 n3 m7Em3 D79;RA 63CG7l7 3CG; 7EFG636A, E7n6A 

3m4AE CG3E7 ;6UnF;5AE CG3nFA 3 3EB75FAE FT5n;5AE. A B3DF;D 6;EEA, 8A; BAEEVH7l 

3n3l;E3D AE m7EmAE 5D;FTD;AE 7JBl;5;F36AE nA B3DO9D38A 3nF7D;AD 7, 63 m7Em3 8ADm3, 

D73l;L3D BAEF7D;AD 5AmB3D3SRA.  

 O CG36DA 4 3BD7E7nF3 3l9Gm3E 43DD397nE 7l7;F3E 5AmA D787DUn5;3 B3D3 

3nOl;E7 6A 5AmBADF3m7nFA Il:3 CAmBD;63. 
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Q>a-r8 4 – B3DD397nE 67 D787DUn5;3 B3D3 7EE7 FD343l:A 

 FAnF7: 6A 3GFAD  
 

 CAmA 8ADm3 67 5AmBl7m7nFA 3A 3EEGnFA FD3F36A, 3l9GnE 7EB75;3l;EF3E 8AD3m 

5AnEGlF36AE, 67nFD7 AE CG3;E E7 67EF353 3 8;9GD3 6A 7n97n:7;DA 5AnEGlFAD, GGy 

BAGD673GJ. )3m4Tm 8AD3m l7H3nF36AE 3l9GnE An3;E 7 ADF;9AE 67 5An9D7EEAE, 

3FD3HTE 67 E;EF7m3 67 4GE53 online, 67EF353n6A-E7 3CG7l7E 6A CBDB, CAm;FU 

BD3E;l7;DA 67 B3DD397nE. 

 N ;mBADF3nF7 D7EE3lF3D CG7 A BDAj7FA 6A 7mBD77n6;m7nFA GF;l;L36A nA 7EFG6A 

67 53EA, %CH Il:3 5AmBD;63, 34AD636A 7m m3;E 67F3l:7E nA ;F7m 3.4, 8A; 8ADn75;6A 

B7lA 9DGBA BDABD;7FOD;A 63 A4D3. 

 OE m3F7D;3;E 67 7EFG6A 8AD3m, CG3n6A B7DF;n7nF7, 67H;63m7nF7 D787D7n5;36AE, 

BA67n6A E7D 5:7536AE 3A 8;m 6A FD343l:A. 

 

3.2. D2a07Ks=2c8 -. 9.rc85aHG8 -. F0>a .6 barra0.7s 
  
 Em E7 FD3F3n6A 67 43DD397nE, 3 BD;n5;B3l BD7A5GB3SRA, CG3nFA 3 4A3 

AB7D3SRA 63 m7Em3, T 5D;3D m753n;EmAE 67 5AnFDAl7 67 B7D5Al3SRA 63 O9G3, 

;mB76;n6A CG7 787;FAE 5AmA piping, 7DAERA ;nF7Dn3, l;CG783SRA 7 67E7EF34;l;6367 6AE 

m35;SAE F7DDAEAE A5ADD3m. )3m4Tm T ;nF7D7EE3nF7 5;F3D 3 BDA4l7mOF;53 63 8lGFG3SRA 

63E 7EFDGFGD3E 67 5An5D7FA, AD;Gn63 67 8ADS3E 67 EG4BD7EERA 53GE363E B7l3 O9G3 n3 

;nF7D8357 7EFDGFGD3-8Gn63SRA.  

 N7EF7 FD343l:A, 3 3nOl;E7 D7EFD;n9;G-E7 P B3DF7 67 m35;SAE F7DDAEAE, CG7 nA 

53EA 67 Il:3 CAmBD;63, 5AmBD77n67 3 43DD397m 5AmA Gm FA6A, 7J57FG3n6A-E7 

3EE;m, 3 53E3 67 8ADS3 7 A H7DF76AGDA, E7n6A 3m4AE 7EFDGFGD3E 67 5An5D7FA 3Dm36A 

CG7 7EFRA EA4 3SRA 67 EG4BD7EERA, nRA l7H363E 7m 5AnF3 n7EE7 7EFG6A. 

 AA E7 D73l;L3D A 6;39nWEF;5A 67 B7D5Al3SRA 63 O9G3 7m 43DD397nE, A CG7 8A; 

87;FA 7m 8GnSRA 6AE HOD;AE m3F7D;3;E A4F;6AE 7 67F3l:36AE nA FWB;5A 3.1, 3 BD;n5;B3l 

Barra0.6 L8ca52CaHG8 A78 -. C87c5>sG8 

 GDGm;D;m (RA %3GlA/%3D3nO 1962 

RAE3n3 (RA %3GlA/%3D3nO 1987 

(79D76A M3FA GDAEEA 2012 
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5AnE;67D3SRA 87;F3 8A; 3CG7l3 7m D7l3SRA 3 E79GD3nS3 63 7EFDGFGD3, 8D;E3n6A 

nAH3m7nF7 3 D7EFD;SRA 6A 7EFG6A 3B7n3E B3D3 m35;SAE F7DDAEAE.  

 %DA5767n6A-E7 P 3nOl;E7 EA4 3 WF;53 63 E79GD3nS3, A 7n8ACG7 6A BD7E7nF7 

7EFG6A E7 67G B3D3 Gm 5D;FTD;A 67 E79GD3nS3 3B7n3E, E7n6A A m7EmA A 67 

7EF34;l;6367 67 F3lG67E, F3nFA 67 mAnF3nF7 CG3nFA 67 jGE3nF7, 6A 43DD3m7nFA 7m 

D79;m7 AB7D35;An3l B7Dm3n7nF7 7 8;n3l 67 5AnEFDGSRA, 3m4AE 5AnE;67D3n6A 7 nRA 

5AnE;67D3n6A 3SY7E EVEm;53E. )3l 675;ERA E7 43E7;3 nA 83FA 67 CG7 7EE7 T A 5D;FTD;A 

BD7BAn67D3nF7 CG3n6A D7EFD;FA 3A 7EFG6A 67 43DD397nE 67 F7DD3 7m %CHE, 5An8ADm7 

El7FDA4DOE (2003). QG7EFY7E D7l3F;H3E 3A 7EFG6A 6AE 83FAD7E 67 E79GD3nS3 6A 

43DD3m7nFA E7DRA 6;E5GF;63E 67 8ADm3 m3;E 3BDA8Gn6363 nA 675ADD7D 6A 53BVFGlA 5, 

m3;E 7EB75;8;53m7nF7 nA ;F7m 5.1.  

  

3.3. Carac=.r2CaHG8 -as barra0.7s -. =.rra 
 
 ABWE 3nOl;E7 67 6;87D7nF7E F;BAE 67 43DD397nE, ABFAG-E7 B7lA 3BDA8Gn63m7nFA 

6A 7EFG6A 7m 43DD397nE 67 F7DD3, 5AnE;67D363E 3E 6A F;BA m3;E 5DVF;5A, nA CG7 F3n97 

BDA4l7m3 D7l35;An36AE 3 3SRA 63 O9G3 7m E7G ;nF7D;AD. A m3;AD EGE57BF;4;l;6367 3AE 

BDA4l7m3E, 675ADD7 6A 83FA 67 CG7 A BA67D 67 5AmBDAm7F;m7nFA 63 7EFDGFGD3 T 

3mBl;363, 7m 5AmB3D3SRA 5Am 3CG7l3E 67 7nDA53m7nFA 7 67 5An5D7FA, Gm3 H7L 

CG7 3 B7D5Al3SRA 67 O9G3 n3 m7Em3 BA67 l7H3D 3 7DAEY7E ;nF7Dn3E 7 l;CG783SRA 67 

m3F7D;3l 5AnEF;FG;nF7, 39;n6A nA ;nF7DEFV5;A 6AE 9DRAE, A CG7 BA67 l7H3D 3 7EFDGFGD3 P 

DGVn3. )3;E 3SY7E, 5Am 3lFA BA67D 67 5AmBDAm7F;m7nFA 63 7EFDGFGD3, nRA ERA 

A4E7DH363E 7m 43DD397nE 67 7nDA53m7nFA 5Am 8357 67 5An5D7FA 7 F3mBAG5A 7m 

43DD397nE 67 5An5D7FA. 

 AF7n6A-E7 3 7EE7 F;BA 67 7EFDGFGD3 67 43DD3m7nFA, 8A; 67 8Gn63m7nF3l 

;mBADFQn5;3 53F3lA93D 57DFAE m3F7D;3;E 5AnEF;FG;nF7E 6A m35;SA 7m E;, 5AmA 3D9;l3E 7 

3D7;3E, 7 BAEF7D;AD 387D;SRA 63E 5An6;SY7E 67E7jOH7;E 67 3Bl;534;l;6367 6AE m7EmAE, 

5AmA F3J3E l;m;F7E 67 B7D5Al3SRA, D7E;EFUn5;3 m75Qn;53 7 7EFG6A 67 9D3nGlAm7FD;3, 

E7n6A 7EE7E 636AE FA6AE 8ADn75;6AE BAD m7;A 67 F347l3E 7 8;9GD3E, B7l3 7mBD7E3 

D7EBAnEOH7l B7lA BDAj7FA 63 A4D3. 
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3.4. Es=>-8 -. cas8 
 
 CAmA m3n7;D3 67 m7l:AD ;lGEFD3D A 5AnFDAl7 67 B7D5Al3SRA 67 O9G3, ABFAG-E7 

BAD D73l;L3D-E7 Gm 7EFG6A 67 53EA 67 Gm3 %CH jO 5AnEFDGV63, 3n3l;E3n6A 3E 

EAlGSY7E jO 36AF363E n3 m7Em3 7 5AmB3D3n6A-3 PCG7l3E jO 5AnE39D363E, 

GF;l;L3n6A-E7 6AE 7mBD77n6;m7nFAE jO 5;F36AE n3 F347l3 5 63 E7SRA 3.2 B3D3 F3l. 

 CAnEFDGV63 EA4D7 A D;A  GDG7n3, 3 %CH Il:3 CAmBD;63 BAEEG; 43DD397m 5Am 

3lFGD3, n3 5D;EF3, 67 3BDAJ;m363m7nF7 22 m7FDAE. (7G D7E7DH3FWD;A BAEEG; Gm3 OD73 

67 2,45 km2, A5GB3n6A F7DD3E 67 6A;E mGn;5VB;AE. A BAFUn5;3 mOJ;m3 ;nEF3l363 nA 

7mBD77n6;m7nFA T 67 18,7 M,. 

 A D79;RA 67nAm;n363 67 %l3n3lFA 6A C:3B36RA 6AE %3D75;E BAEEG;, 67 8ADm3 

97D3l, EAlA 5AmBAEFA BAD l3FAEEAlA 3D9;lAEA H7Dm7l:A 7 67 3D7;3. NA lA53l 63 A4D3, 

7EB75;8;53m7nF7, nAF3-E7 BD7E7nS3 67 8Gn63SRA 7m FDUE nVH7;E 47m 53D35F7D;L36AE: 

EAlA D7E;6G3l 67 3D7n;FA, 3D7n;FA ;n5A7D7nF7 7 3D7n;FA 5A7D7nF7. )3l 5AmBAE;SRA 67 

EAlA T 5An:75;63 B7l3 7l7H363 B7Dm734;l;6367, A CG7 T 5An8;Dm36A B7lAE 636AE 67 

EAn6397m. 

 NA 53BVFGlA 4 6;E5GF;D-E7-O m7l:AD EA4D7 A 3EEGnFA, E7n6A 3BD7E7nF36A Gm 

m3B3 67 lA53l;L3SRA 63 OD73 67 7EFG6A, 636AE 67 EAn6397m, E7SRA FD3nEH7DE3l 

7ECG7mOF;53 6A 43DD3m7nFA, 636AE 67 3nOl;E7 l34AD3FAD;3l 7 8AFAE B7DF;n7nF7E. 

)3m4Tm E7DRA 67F3l:363E 3E 53D35F7DVEF;53E 97D3;E 6A 7mBD77n6;m7nFA, 47m 5AmA 

3 5An6;SRA 97AlW9;53 7 97AFT5n;53 6A lA53l. 

 

3.5. A7F52s. -. -a-8s 
 

 N7EF3 7F3B3, 5AnE;67D363 5DG5;3l, 67G-E7 3 A4F7nSRA 67 636AE D7l7H3nF7E 

B3D3 3 3nOl;E7 6A 5AmBADF3m7nFA 63 7EFDGFGD3, 8A53n6A-E7 n3CG7l7E D787D7nF7E 3AE 

5AmBAn7nF7E 67 5AnFDAl7 63 O9G3. 

 CAm 3 ;nF7nSRA 67 67;J3D 3 l7;FGD3 m3;E 8lG;63, 3GJ;l;3n6A 3EE;m n3 

5AmBD77nERA 6AE D7EGlF36AE, ABFAG-E7 BAD 6;H;6;D 3 3nOl;E7 67 636AE 7m FDUE 

8D7nF7E:  

• MA67lA 5AmBGF35;An3l – 3CG; E7 6;E5GF7 5AmA E7 67G A BDA57EEA 67 A4F7nSRA 

6AE 83FAD7E 67 E79GD3nS3 CG3nFA P 7EF34;l;6367 67 F3lG67E; 
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• AnOl;E7 67 636AE 63 ;nEFDGm7nF3SRA – 7JBl;53 5AmA E7 67G 3 A4F7nSRA 67 

F3;E 636AE 7 A FD3F3m7nFA ;mBAEFA 3AE m7EmAE; 

• InEB7SRA H;EG3l – 5AmA E7 67G 3 ;nEB7SRA in loco. 

 

3.5.1. M8-.58 C869>=ac287a5 
 
 AE 3nOl;E7E D7l35;An363E P 7EF34;l;6367 6A F3lG67 8AD3m 87;F3E 3FD3HTE 6A 

soft are (l;67[, 63 7mBD7E3 RA5E5;7n57. AE m7Em3E 8AD3m D73l;L363E BAD m7;A 67 

mA67l397m 4;6;m7nE;An3l 63 E7SRA FD3nEH7DE3l 6A m35;SA, n3E 7EF353E 7+10,00m 

(m3D97m 6;D7;F3), 10+00m (l7;FA 6A D;A) 7 18+00m (m3D97m 7ECG7D63), 3Bl;53n6A-E7 

mTFA6A 6AE 7l7m7nFAE 8;n;FAE.  

 A mA67l397m 6A BDA4l7m3 8A; 87;F3 7m CG3FDA 7F3B3E, E7n6A 3E FDUE ZlF;m3E 

8ADn75;63E B7l3 7mBD7E3 D7EBAnEOH7l B7lA BDAj7FA 63 :;6D7lTFD;53 67 Il:3 CAmBD;63. 

• D78;n;SRA 63 97Am7FD;3 6A mA67lA; 

• D;E5D7F;L3SRA 6A 6AmVn;A 6A BDA4l7m3 7m 7l7m7nFAE 8;n;FAE; 

• EEB75;8;53SRA 7 3FD;4G;SRA 67 BDABD;76367E :;6DOGl;53E 3AE 7l7m7nFAE 8;n;FAE; 

• EEB75;8;53SRA 7 3Bl;53SRA 63E 5An6;SY7E :;6DOGl;53E 67 5AnFADnA 6A mA67lA. 

 A 97Am7FD;3 6A mA67lA 8A; 678;n;63 7m 3 D79;Y7E: m35;SA 63 43DD397m, 

6;EBAE;F;HAE 67 6D7n397m ;nF7Dn3 (8;lFDAE 7 6D7nAE) 7 8Gn63SRA. AEE;m, 5363 D79;RA 8A; 

3FD;4GV63 7m 8GnSRA 67 57DF3E BDABD;76367E 6AE m3F7D;3;E. 

 %3D3 8;nE 67 E;mBl;8;53SRA, FA63E 3E D79;Y7E 3BD7E7nF3m A m7EmA B36DRA 

97AmTFD;5A 63 m3l:3 67 7l7m7nFAE 8;n;FAE 7 3E m7Em3E 53D35F7DVEF;53E nGmTD;53E 

6AE 7l7m7nFAE 8;n;FAE. OE m3F7D;3;E CG7 5AnEF;FG7m A 5ADBA 6A m35;SA 63 43DD397m 

ERA: m3F7D;3l 3D9;lAEA (F3lG67E 67 mAnF3nF7 7 jGE3nF7), 3D7;3 (8;lFDAE 7 6D7nAE) 7 

B76D;E5A (6D7nAE :AD;LAnF3;E). 

 O soft are 6;EBAn;4;l;L3 5;n5A mA67lAE 67 3nOl;E7 6;87D7nF7E: BDAAkE 3n6 

CAD7y, FD76lGn9 3n6 -;n9, G3D6n7D, H3n G7nG5:F7n 7 (;mBl7 – 7EF7 3B7n3E 7m 

m7;A E3FGD36A -. %D7L3n6A B7l3 E;mBl;8;53SRA, 8A; GF;l;L36A A mA67lA a(;mBl7b, 7m 

CG7, 3lTm 6AE B3DQm7FDAE 97AFT5n;5AE 67 D7E;EFUn5;3, AGFDA 636A 67 7nFD363 3 E7D 

;n8ADm36A ERA AE 5A78;5;7nF7E 67 B7Dm734;l;6367 6AE m3F7D;3;E. %3D3 8ADn757D A 

D7EGlF36A, 7EE7 mA67lA 36m;F7, 3lTm 6A 7CG;lV4D;A 67 mAm7nFAE, F3m4Tm A 7CG;lV4D;A 

7nFD7 8ADS3E :AD;LAnF3;E 7 H7DF;53;E, GF;l;L3n6A A 5D;FTD;A 67 7EF34;l;6367 67 (B7n57D. 
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j3n7;DA 3FT 39AEFA. EEE3E 8AD3m 3E ZlF;m3E m76;SY7E 5AmBl7F3E 3A CG3l 7EE7 7EFG6A 

F7H7 357EEA. 

 EEE7E 636AE 8AD3m 5Al7F36AE 67 FA6AE AE 16 B;7LXm7FDAE ;nEF3l36AE n3 

m3D97m 6;D7;F3 7 67 7 6AE 19 ;n;5;3lm7nF7 ;nEF3l36AE n3 m3D97m 7ECG7D63 (12 

B;7LXm7FDAE 3BD7E7nF3D3m 6787;FAE 3nF7D;ADm7nF7 3 7EE3 5Al7F3). 

 Em BAEE7 6AE m7EmAE, 7l34AD3D3m-E7 F347l3E 5Am 3E l7;FGD3E 6AE 

B;7LXm7FDAE ;nEF3l36AE 7m 67F7Dm;n363 E7SRA. )3;E F347l3E ;n6;53m 3 l7;FGD3 63 5AF3 

B;7LAmTFD;53, 3 D7EB75F;H3 63F3 67 5Al7F3 7 A nAm7 6A B;7LXm7FDA. )3m4Tm 7EFRA 

;n5lGEAE 636AE FT5n;5AE 6A ;nEFDGm7nFA, 5AmA 5AF3 67 E7G 4A53l, 63F3 67 ;nEF3l3SRA 

7 LAn73m7nFA. 

 OE H3lAD7E m76;6AE 8AD3m 5AmB3D36AE 7nFRA 5Am AE H3lAD7E BDT-8;J36AE 67 

nVH7l 67 3F7nSRA 7 nVH7l 67 3l7DF3, E7n6A 7EE7E, 5D;FTD;AE 67 BDAj7FA 678;n;6AE 5Am 

43E7 n3 4A3 BDOF;53 67 BDAj7FAE 3nF7D;AD7E. 

 

3.5.3. I7s9.HG8 (2s>a5 
 
 EEF3 7F3B3 5AnE;EF;G 67 Gm3 H;E;F3 P %CH 67 Il:3 CAmBD;63, 5Am A4j7F;HA 67 

A4E7DH3D A 43DD3m7nFA, 7m 4GE53 67 ;n6V5;AE 67 BDA4l7m3E 67 67E7mB7n:A nA 

m7EmA. N7EE3 H;E;F3, 8AD3m ;nEB75;An363E 3E 6G3E m3D97nE 7 E7GE D7EB75F;HAE 

F3lG67E 67 mAnF3nF7 7 jGE3nF7, 47m 5AmA EG3E 5D;EF3E. )3m4Tm 67G-E7 3F7nSRA PE 

Am4D7;D3E. 

 AA lAn9A 67EE3 H;E;F3 FT5n;53, 8AD3m 87;FAE 6;H7DEAE D79;EFDAE 8AFA9DO8;5AE CG7 

E7DRA, CG3n6A 3BDABD;36A, ;n5lGEAE nA 675ADD7D 67EE7 FD343l:A. 

 

3.6. C87c5>sM.s 
 
 AE 5An5lGEY7E E7DRA 3BD7E7nF363E 67 8ADm3 67F3l:363 nA 53BVFGlA 6 67EE7 

FD343l:A. 
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;m76;3F3m7nF7 3nF7D;AD. )3l E;EF7m3 BD7EEGBY7 57DFA nVH7l 67 ;nF79D3SRA 7nFD7 3E 

%CHE. 

 LA53l;L363 nA 3BDAH7;F3m7nFA 6A D;A  GDG7n3, 3 %CH 67 Il:3 CAmBD;63, 

mAEFD363 n3 8;9GD3 21, BA67 E7D 357EE363 BAD 7EFD363 67 F7DD3, 52 CG;lXm7FDAE 

6;EF3nF7 67 (3B7L3l 7 BAEEG; 5AmBD;m7nFA n3 AD67m 67 545 m7FDAE 67 43DD3m7nFA 7 

5D;EF3 8;J363 n3 5AF3 67 366,20 m7FDAE. AE 7EFDGFGD3E 67 5An5D7FA 7EFRA BAE;5;An363E 

n3 m3D97m 6;D7;F3 6A D;A  GDG7n3, 5Am 7JF7nERA 63 AD67m 67 45 m7FDAE 7 

5AnEF;FGV63E BAD Gm 5;D5G;FA 97D36AD (53E3 67 8ADS3) 67 FDUE Gn;6367E (1) 7 Gm 

H7DF76AGDA CG7 34D3n97 FDUE HRAE 7CG;B36AE 5Am 5AmBADF3E 7 FDUE 36G83E B3D3 

67EH;A 6A D;A (2); :O Gm3 43DD397m 67 F7DD3 n3 m3D97m 7ECG7D63 7 67nFDA 6A l7;FA 

6A D;A, 5Am 280 m7FDAE 67 7JF7nERA 7 5Am 3lFGD3 mOJ;m3 67 22 m7FDAE, 7nFD7 A 

H7DF76AGDA 7 3 Am4D7;D3 6;D7;F3 (3); 7 Gm3 43DD397m 67 F7DD3 67 190 m7FDAE 67 

7JF7nERA 7nFD7 3 FAm363 67 O9G3 7 3 Am4D7;D3 6;D7;F3 (4). A mAnF3nF7 F7m-E7 A 

D7E7DH3FWD;A, 5Gj3 53B35;6367 FAF3l T 67, CG3n6A n3 E;FG3SRA 67 nVH7l 6cO9G3 

mOJ;mA, 15,78 m;l:Y7E 67 m3 (5); 7 3 jGE3nF7 A4E7DH3-E7 A D;A  GDG7n3, 8lG;n6A nA 

E7nF;6A nADF7 (6); 

 

F20>ra 21 Q %D;n5;B3;E CAnEF;FG;nF7E 63 %CH Il:3 CAmBD;63  

 
FAnF7: (79D76A En7D9;3 (/A (2012). 
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5. RESULTADOS – PCH ILHA COMPRIDA 
 
 O- , -ul.ad)- )b.id)- a) l)(g) d --   -.ud) .5m p), )bj .i0) a(ali-a, a- 

c)(di3õ - )p ,aci)(ai- da ba,,ag m da PCH Ilha C)mp,ida, () qu  .a(g  - u- 

m ca(i-m)- d  c)(.,)l  d  p ,c)la32) d  1gua. 

 D  f),ma a p ,mi.i, a m lh), c)mp,  (-2) d)- , -ul.ad)-, di0idiu--  a 

ap, - (.a32) d)- m -m)- da - gui(.  ma( i,a: 

• A(1li- - c)mpu.aci)(ai- d  E-.abilidad  : -2) ap, - (.ad)- )- fa.), - d  

- gu,a(3a )b.id)- a.,a0é- d  mé.)d) c)mpu.aci)(al; 

• Dad)- d  i(-.,um (.a32) : - ,2) a(ali-ad)- )- 0al), - f),( cid)- p l)- 

i(-.,um (.)- d  m)(i.),am (.) da ba,,ag m; 

• I(-p 32) 0i-ual : -2) a(ali-ada- a- c)(di3õ - )p ,aci)(ai-, a.,a0é- d  

)b- ,0a3õ - d)- c)(-.i.ui(. - da ba,,ag m, apó- 0i-i.a a )b,a. 

 

5.1. Análises comp tacionais de estabilidade 
  
 O- fa.), - d  - gu,a(3a (FS) mí(im)- admi--í0 i- c)(-id ,ad)- ( --a 

a(1li-  f),am: 

• FS = 1,30 pa,a a -i.ua32) d  fi(al d  c)(-.,u32) (.alud - d  m)(.a(.    

ju-a(. ); 

• FS = 1,50 pa,a -i.ua32) d  , gim  p ,ma( (.  (.alud  d  ju-a(. ); 

• FS = 1,00 pa,a )-  f i.)- -í-mic)- (m)(.a(.    ju-a(.  : fi(al d  c)(-.,u32) 

  ju-a(.  : , gim  p ,ma( (. ). 

 O- c,i.é,i)- d  ac i.a32)  -.ab l cid)- f),am ad).ad)- ba- ad)- (a 

 -p cifica32) c)(-.a(.   m El .,)b,1- (2003). 

 Pa,a a c)(di32) fi(al d  c)(-.,u32), .a(.) ) .alud  d  m)(.a(.  (FCM) 

qua(.) ) .alud  d  ju-a(.  (FCJ) ap, - (.a,am um fa.), d  - gu,a(3a (FS) 

-up ,i), - a 1,30. 

 C)(-id ,a(d) a- p)--í0 i- a3õ - -í-mica- a.ua(. - ()- .alud - d  m)(.a(.  

  ju-a(. , ().a--  qu  ) ba,,am (.) .ambém ap, - (.)u c)(di3õ - -a.i-fa.ó,ia-.  

 Pa,a a c)(di32) d  , gim  p ,ma( (.  (RP), ) .alud  d  ju-a(.  ap, - (.)u 

fa.), - d  - gu,a(3a (FS) -up ,i), - a 1,50, i(clu-i0  pa,a a- p)--í0 i- a3õ - 

-í-mica-. 
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Figura 40 – Detalhe do tal de de montante com o solo-cimento s bmerso 

 
Fonte: do a tor 
 

5.3.3. Talude de Jusante da Barragem 
 
 Tal q al o tal de de montante, nenh ma fiss ra o  depressão foi identificada. 

A vegetação da mesma encontra-se em bom estado de conservação. Tais 

constatações podem ser observadas na fig ra 41. 
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Figura 41 – Talude de Jusante com cobertura vegetal. 

 
Fonte: do autor 
 

5.3.4. Infiltrações na Ombreira Direita 
 
 Existem infiltrações not veis ao longo da base da ombreira direita, conforme 

ilustrado pela figura 42. 

 

Figura 42 – Infiltrações na base da ombreira direita 

 
Fonte: do autor 
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 Essas infil rações es ão ocorrendo nas proximidades da Es aca 5+00m, 

sendo que em lei ura recen e do piez)me ro PC-203, o valor medido foi bem abaixo 

do n(vel de a enção (cerca de 2,0 me ro menor), indicando que a segurança da 

barragem não é afe ada. 
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6. CONCLUSÕES 
 
 De fo(ma ge(al, é plau)6,el af (ma( que o) objet ,o), p(etend do) ao elabo(a( 

e))e t(abalho, fo(am at ng do) de fo(ma )at )fat7( a.  

 Fo  po))6,el, a nda que de fo(ma (e)um da, de)c(e,e( uma ba((agem de te((a 

e )eu) mecan )mo) de cont(ole da pe(cola32o de água, fa.endo u)o de um e)tudo 

de ca)o da PCH Ilha Comp( da. 

 At(a,é) do software Sl de®, da emp(e)a Roc)c ence, fo  po))6,el modela( 

geomecan camente a ba((agem de Ilha Comp( da, bem como )ua funda32o, 

lan3ando-)e m2o, pa(a  ))o, de e)tudo) de )ondagen) e en)a o) labo(ato( a ) 

(eal .ado) pela emp(e)a p(ojet )ta, o) qua ) pe(m t (am a obten32o do) dado) de 

ent(ada nece))á( o) (Pe)o e)pec6f co, ângulo de at( to, coe)2o, etc.) pa(a a anál )e 

computac onal do) fato(e) de )egu(an3a de))e ba((amento. 

 O) fato(e) de )egu(an3a obt do) fo(am con) de(ado) )at )fat7( o), pelo fato 

de )e ap(e)enta(em )emp(e )upe( o( ao l m te m6n mo  nd cado po( Elet(ob(á) 

(2003), me)mo no ca)o ma ) c(6t co, em que e,ento) )6)m co) )2o con) de(ado). 

 A  nte(p(eta32o do) dado) de au)culta32o também con)t tu  pa(te 

fundamental pa(a )e a,al a( a )egu(an3a de uma ba((agem de te((a, )endo 

 mp(e)c nd6,el que o mon to(amento do)  n)t(umento) )eja fe to de fo(ma 

 n nte((upta ao longo da , da út l do emp(eend mento. 

 O) dado) de mon to(amento da) dua) ma(gen) da ba((agem de Ilha 

Comp( da, compo)to) pela le tu(a de p e.ômet(o) e med do(e) de ,a.2o, pe(m tem 

conclu ( que a me)ma po))u  de)empenho plenamente )at )fat7( o.  

 A) le tu(a) p e.omét( ca) toda) bem aba -o do) n6,e ) de aten32o e ale(ta. 

 A) ,a.õe) de pe(cola32o )2o ba)tante ele,ada), )e compa(ado com o) 

dado) de out(a) ba((agen) de te((a, ma) a au)ênc a de )oe(gu mento) na funda32o 

- au)ênc a e))a  nd cada pela  n)pe32o , )ual - (ep(e)enta um elemento fa,o(á,el 0 

e)tab l dade do) talude) da ba((agem. 

 A  n)pe32o , )ual é de  mpo(tânc a 6mpa( pa(a que o bom de)empenho de 

uma ba((agem po))a )e( afe( do, po))u ndo e-t(ema  mpo(tânc a no cont(ole p7)-

ob(a de um ba((amento. 

 Du(ante , ) ta 0 PCH de Ilha Comp( da, ob)e(,ou-)e que, de mane (a ge(al, 

a) e)t(utu(a) de te((a, tanto na ma(gem d (e ta quanto na ma(gem e)que(da, 
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apresentam b as c ndi,0es aparentes. Nã  f ram identificadas trincas, er s0es, 

s erguiment s, depress0es e a vegeta,ã  enc bre amb s  s taludes de f rma 

satisfatória. Há, n  entant , a presen,a de infiltra,0es m deradas, numa área 

superi r a 100 m2, n  p- d  talude e que merecem especial aten,ã , emb ra nã  

indiquem (utili)and -se de leituras pie) m-tricas d  l cal) ser parte de um 

pr gnóstic  mais s-ri . 

 P r fim, - p ss.vel c ncluir que   desempenh  da barragem de terra da PCH 

Ilha C mprida - bem satisfatóri , c nf rme atestad  pel  relatóri  da ANEEL (2012) 

em ane( , nã  apresentand , a  l ng  d s 3 an s desde   t-rmin  das  bras, 

nenhuma c ndi,ã  que inspirasse grandes pre cupa,0es. As leituras da 

instrumenta,ã  a qual esse estud  teve acess , bem c m  a inspe,ã  visual in loco, 

sustentam essa c nclusã . 
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7. SUGESTÕES 
 
 Pa a que o p esente t abalho seja ap imo ado no futu o, são ap esentadas as 

seguintes sugestões pa a estudos vindou os: 

• Faze  a análise computacional conside ando out os planos de  uptu as e/ou 

um conjunto dos mesmos; 

• Utiliza  out os modelos de cálculo, que não o ,Simple”; 

• Instala  medido  de vazão na fundação do ba  amento, pe mitindo assim 

sabe  quanto cada pa te cont ibui pa a a vazão total; 

• Analisa  os c ité ios de dimensionamento adotados pa a escolha do sistema 

de d enagem aqui ap esentado; 

• Inclui  as est utu as de conc eto, como ve tedou o e casa de fo ça, na análise 

de desempenho; 

• Busca  dados mais  ecentes de leitu a piezomét ica e de medição de vazão. 
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Figura 5.7 - Est. 10+0,00m – Análise de estabilidade do talude de jusante – regime permanente 
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Figura 5.8 - Est. 10+0,00m – Análise de estabilidade do talude de montante – final de construção 
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Figura 5.9 - Est. 10+0,00m – Análise de estabilidade do talude de jusante – final de constru ão 
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Figura 5.10 - Est. 10+0,00m – Análise de estabilidade do talude de jusante – regime permanente – aç es sísmicas 
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Figura 5.11 - Est. 10+0,00m – Análise de estabilidade do talude de montante – final de construção – aç es sísmicas 
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Figura 5.12 - Est. 10+0,00m – Análise de estabilidade do talude de jusante – final de constru ão – a ões sísmicas 
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Figura 5.13 - Est. 18+0,00m – Análise de estabilidade do talude de jusante – regime permanente 
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Figura 5.14 - Est. 18+0,00m – Análise de estabilidade do talude de montante – final de constru ão 
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Figura 5.15 - Est. 18+0,00m – Análise de estabilidade do talude de jusante – final de constru ão 
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Figura 5.16 - Est. 18+0,00m – Análise de estabilidade do talude de jusante – regime permanente – a ões sísmicas 
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Figura 5.17 - Est. 18+0,00m – Análise de estabilidade do talude de montante – final de constru ão – a ões sísmicas 
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Figura 5.18 - Est. 18+0,00m – Análise de estabilidade do talude de jusante – final de constru ão – a ões sísmicas 
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