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1 INTRODUCAO

A SYSTRA apresenta & SETRAN - Secretaria de Estado de Transportes do Estado
do Para, aa Planilhas de Calculo de Volumes referente ao Projeto Executivo da
Duplicacédo da BR-222.

2 CONSIDERACOES GERAIS

O projeto de terraplenagem fez as seguintes consideracoes:
e Fator de correcdo do solo aplicado ao volume de aterro = 1,15%;
e Distancia média de transporte para compensacao lateral DMT= 0,01 km;
e Para empréstimo, foi considerada a Jazida Loirdo, localizada na Estrada Muru-
Muru, Morada Nova, localizada a 21,9 km do local do empreendimento para

material de corpo de aterro.

Figura 1 — Jazida Loiréo



& GOVERNO DO MC-SETRAN-01-Q09/001 00

. ‘ SECRETARIA DE >

ESTADO DE EMISSAO FOLHA
* TRANSPORTES
SETRAN 12/2019 4 de 33

EMITENTE

DOCUMENTO TECNICO

SYSTRA
3 PLANILHAS DE CALCULO DE VOLUMES
3.1 Eixo BR-222
Planilha de Célculo de Volumes
AREAS (m) VOLUMES (m) VOLUME | ORDENADAS
Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS Media ATERRO la.Cat 2a.Cat 3a.Cat SOLO REATERRO|EMPOLADO| 1a.Cat 2a.Cat 3a.Cat SOLO REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte

0+0,000 8,49 0,06
10,00 2410 12,0 12,0

1+0,000 12,44 1,17 -229
10,00 266,0 48,0 48,0

2+0,000 10,7 3,59 -447
10,00 268,0 117,0 117,0

3+0,000 12,6 8,08 -598
10,00 332,0 262,0 262,0

4+0,000 16,3 18,15 -668
10,00 388,0 343,0 343,0

5+0,000 17,4 16,14 -713
10,00 472,0 393,0 393,0

6+0,000 23,66 23,12 -792
10,00 555,0 543,0 543,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
7+0,000 24,61 31,18 -804
10,00 426,0 665,0 426,0
8+0,000 12,39 35,27 -565
10,00 174,0 760,0 174,0
9+0,000 2,76 40,7 21
10,00 41,0 818,0 41,0
10+0,000 0,79 41,06 798
10,00 17,0 772,0 17,0
11+0,000 0,68 36,16 1.553
10,00 20,0 633,0 20,0
12+0,000 1,04 27,16 2.166
10,00 30,0 445,0 30,0
13+0,000 1,6 17,37 2581
10,00 40,0 282,0 40,0
14+0,000 1,91 10,82 2.823
10,00 44,0 170,0 44,0
15+0,000 1,91 6,22 2.949
10,00 35,0 122,0 35,0
16+0,000 1,15 5,96 3.036
7,86 27,0 87,0 27,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
16+15,719 1,87 5,15 3.096
2,14 10,0 20,0 10,0
17+0,000 2,26 4,34 3.106
5,00 25,0 37,0 25,0
17+10,000 2,11 3,15 3.118
2,46 11,0 14,0 11,0
17+14,914 1,67 2,66 3.121
2,54 9,0 15,0 9,0
18+0,000 1,55 3,2 3.127
5,00 25,0 24,0 24,0
18+10,000 2,88 1,57 3.126
2,05 22,0 7,0 7,0
18+14,109 6,43 1,62 3.111
2,95 51,0 5,0 5,0
19+0,000 8,54 0,01 3.065
10,00 193,0
20+0,000 8,2 2.872
10,00 211,0 1,0 1,0
21+0,000 10,16 0,06 2.662
10,00 277,0 1,0 1,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
22+0,000 13,95 2.386
10,00 267,0 1,0 1,0
23+0,000 9,27 0,09 2.120
10,00 215,0 1,0 1,0
24+0,000 9,45 1.906
10,00 151,0 4,0 4,0
25+0,000 3,72 0,35 1.759
1,23 7,0 1,0 1,0
25+2,465 1,35 0,4 1.753
3,77 29,0 2,0 2,0
25+10,000 5,31 1.726
5,00 60,0
26+0,000 5,04 1.666
2,40 26,0
26+4,801 4,33 1.640
2,60 24,0
26+10,000 3,57 1.616
5,00 40,0
27+0,000 3,46 1.576
3,57 26,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
27+7,137 2,82 0,03 1.550
6,43 56,0
28+0,000 4,81 1.494
10,00 76,0
29+0,000 1,76 0,01 1.418
10,00 21,0 30,0 21,0
30+0,000 0,09 2,94 1.427
10,00 23,0 67,0 23,0
31+0,000 1,94 3,77 1.471
10,00 48,0 46,0 46,0
32+0,000 2,23 0,87 1.469
10,00 40,0 61,0 40,0
33+0,000 1,23 5,22 1.490
10,00 97,0 73,0 73,0
34+0,000 7,17 2,06 1.466
10,00 154,0 43,0 43,0
35+0,000 6,26 2,28 1.355
10,00 167,0 45,0 45,0
36+0,000 8,27 2,21 1.233
10,00 242,0 37,0 37,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
37+0,000 12,77 1,46 1.028
10,00 311,0 15,0 15,0
38+0,000 14,25 732
10,00 328,0
39+0,000 14,25 404
10,00 269,0 1,0 1,0
40+0,000 9,12 01 136
10,00 265,0 1,0 1,0
41+0,000 13,93 -128
0,60 10,0
41+1,196 -138
4,40
41+10,000 -138
5,00
42+0,000 -138
1,00
42+2,007 -138
4,00
42+10,000 -138
5,00
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
43+0,000 -138
1,41
43+2,818 -138
8,59
44+0,000 -138
10,00
45+0,000 -138
10,00
46+0,000 -138
10,00 398,0
47+0,000 34,6 -536
10,00 632,0
48+0,000 20,32 -1.168
10,00 312,0
49+0,000 6,79 0,03 -1.480
10,00 115,0 58,0 58,0
50+0,000 3,25 5,74 -1.537
10,00 46,0 99,0 46,0
51+0,000 0,78 4,13 -1.484
10,00 187,0 70,0 70,0
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Planilha de Calculo de Volumes

AREAS (md) VOLUMES (m% VOLUME | ORDENADAS

Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE

ESTACAS Media ATERRO la.Cat 2a.Cat 3a.Cat SOLO |REATERRO|EMPOLADO| 1la.Cat 2a.Cat 3a.Cat SOLO |REATERRO| LATERAL MASSAS

(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte

52+0,000 15,5 2,83 -1.601
10,00 181,0 66,0 66,0

53+0,000 0,25 3,77 -1.716
10,00 85,0 71,0 71,0

54+0,000 7,17 3,28 -1.730
10,00 179,0 60,0 60,0

55+0,000 8,37 2,74 -1.849
10,00 99,0 98,0 98,0

56+0,000 0,22 7,1 -1.850
10,00 153,0 97,0 97,0

57+0,000 13,05 2,61 -1.906
10,00 164,0 72,0 72,0

58+0,000 1,21 4,59 -1.998
1,15 2,0 13,0 2,0

58+2,310 0,55 6,39 -1.987
3,85 2,0 71,0 2,0

58+10,000 12,03 -1.918
5,00 124,0

59+0,000 0,02 12,78 -1.794
2,80 68,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
59+5,604 0,1 11,64 -1.726
2,20 53,0
59+10,000 12,45 -1.673
5,00 130,0
60+0,000 13,62 -1.543
4,45 117,0
60+8,899 12,66 -1.426
5,55 4,0 121,0 4,0
61+0,000 0,63 9,11 -1.309
10,00 23,0 198,0 23,0
62+0,000 1,35 10,65 -1.134
10,00 23,0 215,0 23,0
63+0,000 0,61 10,81 -942
10,00 8,0 186,0 8,0
64+0,000 0,06 7,75 -764
10,00 5,0 113,0 5,0
65+0,000 0,36 3,52 -656
10,00 23,0 81,0 23,0
66+0,000 1,63 4,62 -598
10,00 73,0 65,0 65,0
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Planilha de Calculo de Volumes

AREAS (md) VOLUMES (m% VOLUME | ORDENADAS

Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE

ESTACAS Media ATERRO la.Cat 2a.Cat 3a.Cat SOLO |REATERRO|EMPOLADO| 1la.Cat 2a.Cat 3a.Cat SOLO |REATERRO| LATERAL MASSAS

(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte

67+0,000 4,75 1,87 -606
10,00 87,0 38,0 38,0

68+0,000 2,81 191 -655
10,00 72,0 60,0 60,0

69+0,000 3,42 4,06 -667
10,00 155,0 49,0 49,0

70+0,000 10,1 0,81 -773
10,00 263,0 13,0 13,0

71+0,000 12,73 0,45 -1.023
10,00 454,0 7,0 7,0

72+0,000 26,74 0,23 -1.470
10,00 389,0 3,0 3,0

73+0,000 7,05 0,09 -1.856
10,00 154,0 5,0 5,0

74+0,000 6,35 0,44 -2.005
10,00 123,0 20,0 20,0

75+0,000 4,31 1,53 -2.108
10,00 75,0 23,0 23,0

76+0,000 2,24 0,79 -2.160
10,00 73,0 17,0 17,0
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Planilha de Calculo de Volumes

AREAS (md) VOLUMES (m% VOLUME | ORDENADAS

Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE

ESTACAS Media ATERRO la.Cat 2a.Cat 3a.Cat SOLO |REATERRO|EMPOLADO| 1la.Cat 2a.Cat 3a.Cat SOLO |REATERRO| LATERAL MASSAS

(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte

77+0,000 4,1 0,89 -2.216
10,00 90,0 27,0 27,0

78+0,000 3,71 1,84 -2.279
10,00 80,0 62,0 62,0

79+0,000 3,24 4,37 -2.297
10,00 87,0 63,0 63,0

80+0,000 4,33 1,89 -2.321
10,00 70,0 75,0 70,0

81+0,000 1,73 5,57 -2.316
10,00 38,0 131,0 38,0

82+0,000 1,6 7,54 -2.223
1,20 4,0 19,0 4,0

82+2,405 1,55 8,13 -2.208
3,80 16,0 62,0 16,0

82+10,000 2,11 8,2 -2.162
5,00 24,0 95,0 24,0

83+0,000 2,09 10,83 -2.091
1,49 7,0 34,0 7,0

83+2,977 1,87 11,84 -2.064
3,51 11,0 77,0 11,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
83+10,000 0,91 10,19 -1.998
5,00 8,0 107,0 8,0
84+0,000 0,51 11,25 -1.899
1,77 2,0 40,0 2,0
84+3,548 0,33 11,1 -1.861
8,23 4,0 173,0 4,0
85+0,000 0,14 9,97 -1.692
10,00 14,0 171,0 14,0
86+0,000 1,11 7,12 -1.535
10,00 22,0 167,0 22,0
87+0,000 0,82 9,57 -1.390
10,00 17,0 203,0 17,0
88+0,000 0,63 10,75 -1.204
10,00 8,0 233,0 8,0
89+0,000 0,05 12,58 -979
10,00 7,0 170,0 7,0
90+0,000 0,55 4,38 -816
10,00 17,0 90,0 17,0
91+0,000 0,91 4,62 -743
10,00 24,0 84,0 24,0
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Planilha de Calculo de Volumes

AREAS (md) VOLUMES (m% VOLUME | ORDENADAS

Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE

ESTACAS Media ATERRO la.Cat 2a.Cat 3a.Cat SOLO |REATERRO|EMPOLADO| 1la.Cat 2a.Cat 3a.Cat SOLO |REATERRO| LATERAL MASSAS

(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte

92+0,000 1,15 3,73 -683
10,00 134,0 53,0 53,0

93+0,000 10,5 1,54 -764
10,00 799,0 33,0 33,0

94+0,000 59,01 1,73 -1.530
7,07 783,0 30,0 30,0

94+14,135 37,31 2,47 -2.283
2,93 225,0 15,0 15,0

95+0,000 29,58 2,48 -2.493
5,00 292,0 26,0 26,0

95+10,000 21,18 2,72 -2.759
5,00 2240 27,0 27,0

96+0,000 17,71 2,7 -2.956
5,00 263,0 24,0 24,0

96+10,000 27,97 2,16 -3.195
5,00 344,0 21,0 21,0

97+0,000 31,88 1,97 -3.518
5,00 368,0 15,0 15,0

97+10,000 32,11 0,97 -3.871
5,00 359,0 7,0 7,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
98+0,000 30,3 0,49 -4.223
5,00 334,0 2,0 2,0
98+10,000 27,74 -4.555
5,00 389,0
99+0,000 39,85 -4.944
5,00 477,0
99+10,000 43,19 -5.421
5,00 516,0
100+0,000 46,57 -5.937
5,00 518,0
100+10,000 435 -6.455
4,18 396,0
100+18,363 38,96 0,02 -6.851
0,82 74,0
101+0,000 40 -6.925
5,00 384,0
101+10,000 26,76 -7.309
5,00 280,0
102+0,000 21,86 -7.589
5,00 269,0
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
102+10,000 24,93 -7.858
5,00 324,0
103+0,000 31,37 -8.182
5,00 364,0
103+10,000 31,89 -8.546
5,00 352,0
104+0,000 29,27 -8.898
5,00 299,0
104+10,000 22,75 -9.197
5,00 242,0
105+0,000 19,42 -9.439
5,00 217,0
105+10,000 18,31 0,03 -9.656
5,00 205,0
106+0,000 17,3 -9.861
5,00 186,0
106+10,000 15,01 -10.047
5,00 160,0
107+0,000 12,73 -10.207
1,30 38,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
107+2,590 12,36 -10.245
8,70 221,0
108+0,000 9,76 -10.466
10,00 180,0
109+0,000 5,93 0,01 -10.646
10,00 128,0 6,0 6,0
110+0,000 5,21 0,57 -10.768
10,00 112,0 18,0 18,0
111+0,000 4,51 1,27 -10.862
10,00 88,0 18,0 18,0
112+0,000 3,17 0,51 -10.932
10,00 68,0 16,0 16,0
113+0,000 2,7 1,08 -10.984
10,00 45,0 33,0 33,0
114+0,000 1,18 2,21 -10.996
10,00 44,0 39,0 39,0
115+0,000 2,63 1,64 -11.001
10,00 59,0 22,0 22,0
116+0,000 2,5 0,52 -11.038
10,00 62,0 25,0 25,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
117+0,000 2,93 2 -11.075
10,00 98,0 30,0 30,0
118+0,000 5,57 0,97 -11.143
10,00 207,0 20,0 20,0
119+0,000 12,47 1 -11.330
10,00 355,0 19,0 19,0
120+0,000 18,36 0,93 -11.666
10,00 368,0 19,0 19,0
121+0,000 13,65 0,99 -12.015
10,00 556,0 20,0 20,0
122+0,000 34,68 1,05 -12.551
10,00 863,0 19,0 19,0
123+0,000 40,35 0,84 -13.395
10,00 977,0 19,0 19,0
124+0,000 44,57 1,08 -14.353
10,00 905,0 28,0 28,0
125+0,000 34,11 1,7 -15.230
10,00 633,0 36,0 36,0
126+0,000 20,95 1,9 -15.827
10,00 412,0 47,0 47,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
127+0,000 14,86 2,84 -16.192
10,00 323,0 60,0 60,0
128+0,000 13,26 3,19 -16.455
10,00 342,0 101,0 101,0
129+0,000 16,51 6,93 -16.696
10,00 383,0 112,0 112,0
130+0,000 16,77 4,29 -16.967
10,00 425,0 89,0 89,0
131+0,000 20,19 4,61 -17.303
10,00 546,0 78,0 78,0
132+0,000 27,26 3,2 -17.771
10,00 602,0 76,0 76,0
133+0,000 25,08 4,43 -18.297
10,00 584,0 83,0 83,0
134+0,000 25,7 3,86 -18.798
10,00 445,0 70,0 70,0
135+0,000 12,98 3,11 -19.173
10,00 258,0 52,0 52,0
136+0,000 9,44 2,12 -19.379
10,00 170,0 40,0 40,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
137+0,000 5,3 1,9 -19.509
10,00 132,0 28,0 28,0
138+0,000 6,14 0,9 -19.613
10,00 201,0 30,0 30,0
139+0,000 11,3 21 -19.784
10,00 355,0 66,0 66,0
140+0,000 19,53 4,54 -20.073
10,00 336,0 130,0 130,0
141+0,000 9,65 8,5 -20.279
10,00 281,0 169,0 169,0
142+0,000 14,77 8,4 -20.391
10,00 394,0 191,0 191,0
143+0,000 19,53 10,74 -20.594
10,00 643,0 196,0 196,0
144+0,000 36,37 8,83 -21.041
10,00 692,0 185,0 185,0
145+0,000 23,84 9,67 -21.548
10,00 474,0 150,0 150,0
146+0,000 17,42 5,35 -21.872
2,06 85,0 20,0 20,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
146+4,110 18,55 4,43 -21.937
2,94 151,0 22,0 22,0
146+10,000 26,11 3,03 -22.066
5,00 292,0 30,0 30,0
147+0,000 24,61 2,89 -22.328
5,00 294,0 24,0 24,0
147+10,000 26,6 1,88 -22.598
5,00 318,0 21,0 21,0
148+0,000 28,74 2,39 -22.895
5,00 404,0 19,0 19,0
148+10,000 41,46 1,43 -23.280
5,00 470,0 8,0 8,0
149+0,000 40,28 0,26 -23.742
5,00 478,0 2,0 2,0
149+10,000 42,87 0,11 -24.218
5,00 470,0 1,0 1,0
150+0,000 38,91 -24.687
5,00 426,0
150+10,000 35,15 -25.113
5,00 389,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
151+0,000 32,54 -25.502
5,00 359,0
151+10,000 29,91 -25.861
5,00 328,0
152+0,000 271 -26.189
5,00 342,0
152+10,000 32,45 -26.531
2,47 175,0
152+14,939 29,07 -26.706
2,53 104,0
153+0,000 6,53 -26.810
5,00 51,0 6,0 6,0
153+10,000 2,29 1,15 -26.855
5,00 49,0 13,0 13,0
154+0,000 6,15 1,37 -26.891
5,00 128,0 14,0 14,0
154+10,000 16,13 1,41 -27.005
5,00 139,0 19,0 19,0
155+0,000 8,12 2,35 -27.125
5,00 105,0 27,0 27,0




kA 3

CcODIGO

REV.

. ‘ SEREETARIL BE ‘ GOVERNO DO‘ : MC-SETRAN-01-Q09/001 00
A._ TRAE‘JSSTI;\ODI;)TEE . PARA EMISSAO FOLHA
SETRAN 12/2019 25 de 33
L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
155+10,000 10,06 3 -27.203
5,00 150,0 35,0 35,0
156+0,000 16,03 4 -27.318
5,00 234,0 43,0 43,0
156+10,000 24,58 4,55 -27.509
5,00 272,0 48,0 48,0
157+0,000 22,72 5,03 -27.733
5,00 230,0 50,0 50,0
157+10,000 17,29 4,9 -27.913
5,00 165,0 46,0 46,0
158+0,000 11,45 4,23 -28.032
5,00 76,0 37,0 37,0
158+10,000 1,79 3,11 -28.071
5,00 23,0 24,0 23,0
159+0,000 2,19 1,65 -28.070
2,88 19,0 7,0 7,0
159+5,768 3,55 0,89 -28.082
2,12 13,0 4,0 4,0
159+10,000 1,93 1,08 -28.091
5,00 28,0 28,0 28,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
160+0,000 2,91 4,49 -28.091
5,00 42,0 33,0 33,0
160+10,000 4,44 2,13 -28.100
5,00 57,0 23,0 23,0
161+0,000 5,55 2,46 -28.134
5,00 69,0 36,0 36,0
161+10,000 6,49 4,75 -28.167
5,00 77,0 41,0 41,0
162+0,000 6,97 3,53 -28.203
5,00 77,0 28,0 28,0
162+10,000 6,49 2,08 -28.252
5,00 65,0 24,0 24,0
163+0,000 4,84 2,63 -28.293
5,00 48,0 20,0 20,0
163+10,000 3,46 1,37 -28.321
5,00 33,0 12,0 12,0
164+0,000 2,21 1,09 -28.342
5,00 21,0 13,0 13,0
164+10,000 1,4 1,47 -28.350
1,01 3,0 3,0 3,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
164+12,010 1,31 1,36 -28.350
3,99 11,0 10,0 10,0
165+0,000 1,15 1,12 -28.351
5,00 12,0 14,0 12,0
165+10,000 0,88 1,76 -28.349
5,00 10,0 19,0 10,0
166+0,000 0,9 2,12 -28.340
5,00 10,0 23,0 10,0
166+10,000 0,77 2,38 -28.327
5,00 8,0 28,0 8,0
167+0,000 0,65 3,3 -28.307
5,00 5,0 45,0 5,0
167+10,000 0,19 5,6 -28.267
5,00 3,0 62,0 3,0
168+0,000 0,37 6,73 -28.208
5,00 6,0 79,0 6,0
168+10,000 0,7 9,01 -28.135
5,00 6,0 101,0 6,0
169+0,000 0,31 11,28 -28.040
5,00 7,0 107,0 7,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
169+10,000 0,92 10,21 -27.940
4,13 12,0 84,0 12,0
169+18,251 1,67 10,03 -27.868
0,87 3,0 18,0 3,0
170+0,000 1,69 10,45 -27.853
10,00 38,0 258,0 38,0
171+0,000 1,64 15,31 -27.633
3,57 19,0 115,0 19,0
171+7,135 2,87 16,8 -27.537
1,43 11,0 48,0 11,0
171+10,000 3,86 16,99 -27.500
5,00 92,0 178,0 92,0
172+0,000 12,16 18,52 -27.414
5,00 146,0 258,0 146,0
172+10,000 13,28 33,13 -27.302
5,00 152,0 335,0 152,0
173+0,000 13,22 33,95 -27.119
5,00 138,0 351,0 138,0
173+10,000 10,74 36,25 -26.906
5,00 129,0 383,0 129,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
174+0,000 11,73 40,34 -26.652
1,07 29,0 86,0 29,0
174+2,135 11,88 40,26 -26.595
3,93 105,0 311,0 105,0
174+10,000 11,35 38,78 -26.389
2,16 56,0 166,0 56,0
174+14,316 11,31 38,1 -26.279
2,84 77,0 170,0 77,0
175+0,000 12,24 21,91 -26.186
3,25 93,0 149,0 93,0
175+6,497 12,61 23,99 -26.130
1,75 49,0 85,0 49,0
175+10,000 11,55 24,5 -26.094
5,00 100,0 267,0 100,0
176+0,000 5,91 28,98 -25.927
5,00 54,0 276,0 54,0
176+10,000 3,55 26,12 -25.705
5,00 35,0 265,0 35,0
177+0,000 2,61 26,92 -25.475
5,00 60,0 272,0 60,0
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DOCUMENTO TECNICO
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Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
177+10,000 7,75 27,45 -25.263
5,00 59,0 293,0 59,0
178+0,000 2,46 31,1 -25.029
0,75 4,0 47,0 4,0
178+1,497 2,39 31,33 -24.986
9,25 49,0 592,0 49,0
179+0,000 2,21 32,69 -24.443
10,00 51,0 638,0 51,0
180+0,000 2,25 31,06 -23.856
10,00 58,0 362,0 58,0
181+0,000 2,76 5,18 -23.552
10,00 33,0 110,0 33,0
182+0,000 0,08 5,77 -23.475
10,00 1,0 129,0 1,0
183+0,000 7,16 -23.347
10,00 157,0
184+0,000 8,52 -23.190
10,00 146,0
185+0,000 6,03 -23.044
10,00 125,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
186+0,000 6,44 -22.919
10,00 43,0 111,0 43,0
187+0,000 3,78 4,69 -22.851
10,00 68,0 93,0 68,0
188+0,000 2,17 4,6 -22.826
0,56 3,0 5,0 3,0
188+1,117 1,91 4,32 -22.824
4,44 14,0 29,0 14,0
188+10,000 0,91 2,17 -22.809
5,00 14,0 16,0 14,0
189+0,000 1,51 0,94 -22.807
5,00 23,0 9,0 9,0
189+10,000 2,41 0,93 -22.821
3,06 18,0 6,0 6,0
189+16,117 2,57 1,05 -22.833
1,94 11,0 4,0 4,0
190+0,000 2,27 1,19 -22.840
5,00 20,0 15,0 15,0
190+10,000 1,14 1,9 -22.845
3,13 10,0 8,0 8,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAOQ ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | 1a.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
190+16,258 1,51 0,78 -22.847
1,87 8,0 2,0 2,0
191+0,000 1,99 0,03 -22.853
5,00 37,0
191+10,000 4,41 -22.890
3,20 33,0
191+16,399 4,44 -22.923
1,80 18,0
192+0,000 4,11 -22.941
5,00 34,0 1,0 1,0
192+10,000 1,86 0,14 -22.974
5,00 14,0 5,0 5,0
193+0,000 0,52 0,77 -22.983
5,00 6,0 14,0 6,0
193+10,000 0,58 1,95 -22.975
0,70 1,0 3,0 1,0
193+11,399 0,79 2,16 -22.973
4,30 12,0 19,0 12,0
194+0,000 1,72 2,25 -22.966
10,00 39,0 42,0 39,0
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L EMITENTE
DOCUMENTO TECNICO
SYSTRA
Planilha de Calculo de Volumes
AREAS (md) VOLUMES (m’) VOLUME | ORDENADAS
Dist. CORTE REMOCAO ATERRO CORTE REMOCAO COMPENS. DE
ESTACAS | Media | ATERRO | la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO|EMPOLADO| la.Cat | 2a.Cat | 3a.Cat SOLO |REATERRO| LATERAL MASSAS
(m) MOLE Fc=1,15 MOLE GEOMET. (m3) (-) aterro  (+)corte
195+0,000 1,64 1,99 -22.963
10,00 24,0 31,0 24,0
196+0,000 0,44 1,09 -22.956
10,00 6,0 45,0 6,0
197+0,000 0,04 3,42 -22.917
10,00 93,0
198+0,000 5,86 -22.824
10,00 125,0
199+0,000 0,04 6,63 -22.699
10,00 1,0 140,0 1,0
200+0,000 0,04 7,37 -22.560
10,00 98,0
201+0,000 2,4 -22.462
TOTAL 45,500 | 23.038 | 9.876




