Laje e frente
Desenho de vigas

2
Ver esperas no detalhamento de pilares ou vista de muros

V14 @ P17 P21 P31
Concreto: C25, em geral P20 iz s P16 vie w055 Vi @ 1085 333 ? 4.754 5.386
- : : v I 1 1 1 a
Aco das barras: CA-50 e CA-60 1 2625 1348 1113 2614 1.231 1 Segéo A 1906 f 1423 f i | : Segao A
Aco dos estribos: CA-50 e CA-60 b ! ! . ! ! ! ! . . | | | | | e
Escala vigas 1:50 . ! ! ! ! ! ! ! sy le | IN1G12.5 =875 I 2N2012.5 C=1165 | e 1e
9 N . | | | 2NBP16 C=1165 2°canjada | | | 2N2@16 C=490 22 camada | | | - . = - |
Escala segbes 1:50 o | | | | [+ —- 4 | s i i 1362 | ) i ! A
. < . . . . . . 2 . - | | | | | 15
Escala aberturas 1:50 3 : I I I I I I I | ON3@12.5] C=825 2°camada | 2N4@12.5 C=1120 | 2° camada |
b ! INIG16 C=1115 3 campda ! ! ' 2N2@16 C=490 3 camada ! &) | | — | | i 3
I ! ! ! ! i ! ) ! & i i i | i :
! ! ! ! ! ! ! " ! 7 ® | A ® | ® | N7
| | | bN4G16 C=1110 4 damada | | | 2N5@16 C=485 4°camada | +2.590 T ; P , s
! . ! . ; ! ! ! 50 D) 6IN7@5 C=114
4 | | | | | —— . | i =D { [T
. | | | | | | o i i . ]
. | ® | | | ® | A o J - | | | |
+2.590 9 = ! : !
! ]-h_gJ: ! BS ! ! ! s N1 | Lyl Lo R Ly I Lid
i | X : 107N19@5 C=214 ! ! ! A !
- 8 - | | | |
| 1 . . .
{ I i : : [ ON5@12.5 C=845 | 2N6@12.5 C#1135
: ! ! ! [ | FE— |
| I i I i : | 783 : :
. ~ ; ! ; ! ! | | | |
I J—l—l I I I L. I ]—~—I—*~l 12x1eN7@5 ¢/25 Ll 19x1eN7@5 c/25 L0 18x1eN7@5 c/25 i, 20x1eN7@5 c/25 .
| | | | A | | 287 15 15 25 25 430 20 20 479 40
: ' | oxen17o5) A Pele!  c=1045 ' ! 28N18@5) A Pele  C=425
1 I I | I
! ! ! ! ! I
' ' ' - 3 ' ' 2N16@16 C=460 7° camad
: : -2N10916 C=1060 72 camada : : camada
| f f f f PR @ V1z VT3
| | | | | 66.1 44 4.025 1.179 3
! ! ! ! ! i a ] ] ] L Sogio A 1 Sego A
| | PN8@16 C=1070 67 damada [ | 2N9@16 C=455 6° camada I
! | | | I i 1
' ' ' ' ' T | N H 3N1@10 C=285 1
i i i i i ) AN110 C=810 ' 4N2210 C=575 : :: e ] i ﬂ
i i [2N10916 C=1060 & camada | ; 2N11@16 C=435 5°camada ; 112;2 | % 8 i U
| | | | | o | i | | bt N °
N N co 15x50
! I !2N10®16 C=1060 Ja camada I I 2N11216 C=435 42camada +2.590 ® | A | ® | ® | | I I <
! i i i i f— — | A | X 3 H
! | | ! | i ; : = I 5
. . . . . . | | 14 oo
I | 12N12020 C=1060 3 camada | | 2N13@20 C=435 3 camada | | ' ' N5 N3
! ! ! ! ! - T i i = K 54N5@5 C=124 . IN3@5 C=114
| | | | | | ' Ly L ' ¥ 5
dl ! bNB@20 C=1120 2°tamada ! ! 2N7@20 C=485 2°camada | | A | | L
| i | | T  —— i i | | A
! . . ! . Y , , !
! ! ! ! ! f 3N3@10 C=850 | 3N4@10 C=580 | K !
! ! | 2N14@20 C=1083 ! ! 2N15@20 C=490 | —— | | KII 2N2@10 C=310
| T T T | F— — | | | | !
: : : : : 120.1 ! ! ! !
! ! ! ! ! ! | | | 4x1eN5@5 | !
| | | | | | 17x1eN5@5 ¢/23 L 16x1eN5@5 ¢/23 L 17x1eN5@5 ¢/23 L, o3 : L 9x1eN3@5 c/27
|, | 39x1eN19@5 c/12 | 1. 39x1eN19@5 c/12 | L 29x1eN19@5 c/12 378 515 frran s 7875 o 193 19
25.7 1010 461 25 25
V17
@ @ TS Vi x;raesperas no detalhamento de pilares ou vista de muros
V16 . 2625 14 4743 3.232 . BT 0
(P26) P23 [¢LD) [l V23 V18 1 | 1 “ £ 12 "
d 2,059 o566 | 1475 ! 1.609 ! 2.19 ! 1.367 1
) 1.807 5.3 1448 I | I I ! I ol : ML . : " / . - " : L
1 1561 2625 Segdo B N | | | | /| 1 | 1 1 1 1 1 |1
i . . . _ ! ! ! u : | o | i | .
I | | | | [ tle I [ [ . a | i ' . . 4N1912.5 C=1194 . |
| | ' N1o10 cbos | L‘D i i i i 2N1210 Ib1194 22 camada i h i | | i | i i
q | | | | | - I | | | Al I T ! L ® ! !
N | | | I s || paeeo © 0 | O] - O 1 Je= " e ! . - 1
% ; ; 2N2@10 C=687 2°camada ; - 3 ¥ i | | i g | + 4 | %
I I I I [ t ! . - N X[
I | | | | |1 ﬂ 1 | % | X g M ' K
. . . . . - N <> N 1 f I f
K | | | | 1 g i % i P — e
I A [ [ B [ Il | [ | | ! ! ! !
L, +25% ' i ® i © i 26N6@5 C=114 1 Lt L Lrl I I |
—I—[ &y ]—‘—[ . r . I ! ! ! A . | | |
| | & + : 5 | | [ [ I : : : . i
! : X X ! ! ! ! ! ! 4AN2@10; C=640 4N3@10 C=700
I! HNNNEENEN ! § Eg % G ! 2x(2N4@5) A. Pele | | ! 2X(2N5@5) A Pele  C=840 | b ! ! —— | K
Ll R | I I ¢ i | | —— | | | . " : :
! A | | | ae R ! ! ! ! ! ! ! i i i i i
13 ! ! ! ! B ! d 4N2g10 C=465 | I | 4N3@10  C=860 | JF , ; 77x1gN4@5 /15 i o
d oNsgt0 s | | | | | | | e | | | s
! ! ! | 2N4gi10. C=T12 ! Je ! ! ! ! ! !
| | | | | | | | | | | |
| | | | | | 1, 11x1eN6@5 ¢/20 | Bx1eN6@5¢20 | | 22x1eN6@5 c/20 NR 16x1eN6@5 ¢/20 L
i ) 10x1eN5@5 c/15 . l . | | 26x1eN6d5 ¢/26 | l 15 240 7575 105 275 215 439 7575 301 15
30 136 15 15 663
V19
P14 V18 @ v
1.448 3.727 5.3 . =5 T @ @ va
L : : Segéo A 1449 3727 ’ 53 ’ A
! | I I 1! 1 1 f Segdo A P27 P2 1 ]
: I ! aN12128 Cc=1097 D 1= I ! ! H T 2 T It Segéo A i |
o1 ! ! 8 I [ - I ; ; il !
i . . 4 i i ) : : ! L e em
| ! 2N2@12.5 C=1041 22 camada 0 i | | 1 = | 2N1210 C=936 | !L {EE} éI! Hk
! : : QH ! 2N2012.5 C=1092 2 camada X @ i i | = :! | :
i . ® . - [ [ kg ; : " I
: ! : | | . : :
h ! ! 14 | | IL 3 ® | | (] H 2 I
| ® | A | © N5 i 2N3@10 C=1042 3 camada W ” : | N3 h A ® I
|- | +2. | . . . X +2.590 X
I r | 9355 C=124 | | i NG ~ | ® | © 5535 C=74 | r i
= : i ® | N 101N505 C=124 r EE BN ) g
| | @) | | | | |
X I : A : ii AN EE NN
|
: ® [ | ® I : | |
| L L | r | | L L L L ||
| | | A | ; ; | Y i Iy |
| | | & i | ! ! | |
Kﬂ | b . ! ; ! 3l q 2x(1N4@5) A. Pele 344 I
. 2N4@10 C=1091 3% camada i I J_l_ | 2N2@10 C=954 K I | I
! ! Lo | L L i i I2N3@10 . !
| | 2N2@12.5 C=1p41  2° camada | | A | ! ! | c=75 [ [
| | | ; i : | | 27 camada | |
: ! : [ 2N4@12.5 C=1042 2° camada | 23x1eN3@5 c/15 L 15x1eN3@5 ¢/15 17x1eN3@5 /15 i ! ! !
QI | 4N3@12.5 C=1091 | | | T 2 * g ! !
: : : q i AN2125 =109 Je ﬂ'{ : !
| | 2N2@10 C=381
. TX1eNs@5c17 36x1eN5@5 c/10 " 50x1eN5@5 ¢/10 ! ! ! ! | | |
2 115 1010 353 1010 500 | | | | : :
| 10x1eNs@5¢c12 | | 29x1eN5@5 ¢/12 L | 14x1eN5@5 /8 48x1eN5@5 c/8 L I I I
20 115 1010 345 177177 109 383 20 1, 46x1eN5@5 ¢/7 | |
15 322
V23
Ver esperas no detalhamento de pilares ou vista de muros
V25
P13 V16 P14 P15 P16
. 2625 1.35 3.975 9.267 P20 (D) P17
t 1 1 317 2658 I 5292 Segédo A V24 f 6416 1 Secdo A e
| | | '| '| ! 3.181 3.235 ! e¢ao VT VTS
e : - . P20 P24
X | | | | e . | ~ 1 i B Segéo A
I | 2N5@16 C=905! I 2N1216 C=1050 . 1 1 T Segio A | | ¥ T i B
i i : : : ; : | | i il 2N1912.5 C=604 N | I I |
&l . 178 . t.d . . . . . 8
) | - :Jl - I | I -1 2N1@10 c=183 |-
:: : 2N2@16 C=880 2% camada : : ON1GH6 C=1050 2% camad ? *;I | 2N1Qf10 =t E‘ﬂ 1+ 2 sdlL i Ji § Al !
X : ; , i =100 2 camada K L | i 2N2@10 C=693 27 camada || - p !
i i ) | 3 L 2N2010 Cr562 27 camada 5t :JI! ! e 7 : ! ® ! :
i ! ! ! ! || , . , || ! i . ¢ .
3 | 2N316 C=675 3 camada | 2N4@16 C=1005 3 camada a . | & | ! . R
Ji ! | . ! N10 [ ! ® I b e O @ ! I | 22 | I 8N3@5 C=74
I ! i ! 106N1005 C=144 o A | 9 —ﬁ e ]—‘r ! S
I | Al | | ! % TTT T ]]
o . . . - _ | L
+2.590 ® | ® ®© | O) —~—|—v—[ r~ ]_T—[ 17N4@5 C=114 | H
& 0560 : 060 r’]—~—v—[~ ]—ﬁ ; — i i r 21N7@5 C=174 @ Sa
| | | ! : -
> : el : I : [ % Il : LA: !
% ' J ' ; ] : g | |
I | } ! } ! I : ' : 113 13 |
' f ? ? —_'*'J Ll 'd LA: ! LL‘ g 2N2g10 C=216
: LA : : ! 2((2N3@B) A Pele  C=540 A 2X(EN6D5) A Pele =649 L | |
! ! ! d | I | | | | BXleN3@5GM5 | .
: . 2x(2N8@5)A.Pele;  C=830 ; 2x(2N9@5) A. Pele  C=970 . . i 2N5@12.5 C=629 3°camada i 2 2
! ' PA—— ! q 2N1810 C=612 . f
I | i I | ! ! 2N4@12.5 C=6B6 2° camada I
| [ [ [ | . [ | [ [ [
il | 2N6a16 C-860 3" camada | 2N701f Co985 3 camada | _ Tx1eN4@5 c/26 Ll 10x1eN4@5 c/26 d 2N3@16! C=686 k
| | | J’T"‘ | 80 168 15 15 | | |
| | | | | | |
8§l |  2N6@16 C=860 |2°camada | 2N7216 C=985 2°camada [ 21x1eN7d5 c/30 L
! ! : ! >
! | |‘ 7.-3 L | 20 60: 20
[ [ [ [
8 | 3N6@16 =860 | 3N7016 C=985
| | i e |
[ [ [ [ [
| | 7x1eN10@5 | | |
L 16x1eN10@5 c/15 . ds L 24x1eN10@5 ¢/15 L 12x1eN10g5 ¢[15 i 47x1eN10@5 ¢/15
20 235 7575 102 25 347 25 25 701
Ver esperas no detalhamento de pilares ou vista de muros
2
B 4.857
1" Segéo A
!
! 2N1@10 =480 7
!
| 2
O ®
k U
Ml A Ak
!' +2.590 1
i r i
s
K x
v
S N5
| L, 16N5@5 C=174
; A
!
d 2x(6N4@5) A. Pele  C=493
[
“QI 2N3@12.5 C=530 3% camada
|
%II 2N3@12.5 C=530 22 camada
!
d 2N2@16 C=531
[
!
|, 16x1eN505 ¢/30
15 471

Segédo A

15

1

N5

46N5@5 C=114

EEZ‘I

=]
o

Elemento Ipiam. la. Esquema Comp. |Total |CA-50 |CA-60
(cm) (em) |(em) | (kg) | (kg)
V12 1| @16 2 1115 1115 2230 | 35.2
2 | @16 4 490 490 | 1960 | 30.9
3 | @16 2 111 1165 | 2330 | 36.8
4 | @16 2| 1085 1110 | 2220 | 35.0
5 | @16 2 — w0 485 970 | 15.3
6 | @20 2| g 1094 1120 | 2240 | 55.2
7 | @20 2 459 < 485 970 | 23.9
8 | @16 2 1070 1070 | 2140 | 3358
9 | @16 2 455 455 910 | 14.4
216 6 1060 1060 6360 (100.4
@16 4 435 435 | 1740 | 275
@20 2 1060 1060 | 2120 | 52.3
@20 2 435 435 870 | 215
@20 2 1085 1085 | 2170 | 535
@20 2 464 © 490 980 | 24.2
@16 2 435 ° 460 920 | 145
@5 16 1045 1045  [16720 26.3
@5 16 025 425 | 6800 10.7
@5  [107 as 214 (22898 359
9
Total+10%: [631.8 80.2
V13 10125 | 2| , 850 875 | 1750 | 16.9
2 @125 | 2 1140 o | 1165 | 2330 | 224
3 @125 | 2 625 825 | 1650 | 15.9
4 | @125 | 2 1120 1120 | 2240 | 216
5 @125 | 2| g 520 845 | 1690 | 16.3
6 |@125 | 2 1110 g | 1135 | 2270 | 21.9
@5 69 3@ 114 | 7866 12.3
9
Total+10%: [126.5 135
V14 1| @10 4] ——82 | 870 | 3480 | 214
2 | @10 4 575 575 | 2300 | 14.2
3 | @10 3 825 850 2550 | 15.7
4 [ @10 3 555 Q 580 | 1740 | 107
@5 54 : 124 | 6696 10.5
14
Total+10%: | 68.2 11.6
V15 @10 3 260 o 285 855 | 5.3
@10 2 260 < | 310 620 | 38
@5 9 :f 114 | 1026 1.6
9
Total+10%: | 10.0 18
V16 @10 2| g—88 .| 903 | 1806 | 111
2 | @10 2 687 687 | 1374 | 85
3 | @10 2 190 223 446 | 27
4 | @10 2 687 @ 712 | 1424 | 88
a5 10 x 74 740 1.2
9
@5 26 ::Ijl 114 | 2964 47
9
Total+10%: 34.2 6.5
V7 1| @10 6 1194 1194 7164 | 44.1
2 | @10 4 439 465 | 1860 | 11.5
3 | @10 4 835 Q 860 | 3440 | 212
4 | @5 4 435 435 | 1740 27
5 | @5 4 834 - 840 | 3360 53
@5 55 :f 124 | 6820 10.7
14
Total+10%: | 84.5 20.6
V18 @125 | 4 1194 1194 | 4776 | 46.0
@10 4| o 615 640 2560 | 15.8
@10 4 675 Q 700 | 2800 | 17.3
@5 77 % 104 | 8008 12,6
14
Total+10%: | 87.0 13.9
V19 @125 | 4| . 041 o | 1097 | 4388 | 423
2 | @125 | 4 1041 1041 4164 | 40.1
3 |@125 | 4 1041 o | 1091 4364 | 42.0
4 | @10 2| o 1041 o | 1091 2182 | 134
@5 93 :f 124 11532 18.1
14
Total+10%: [151.6 19.9
V20 @125 | 4 1042 o | 1095 | 4380 | 422
2 | @125 | 6] 1042 o | 1092 | 6552 | 63.1
3 | @10 2 1042 1042 | 2084 | 12.8
4 | @125 | 2 1042 1042 | 2084 | 20.1
@5  |101 :f 124 |12524 19.7
14
Total+10%: [152.0 217
val 210 2 g8 | 936 | 1872 | 115
@10 2| B 685 B 954 | 1908 | 118
@5 55 x 74 | 4070 6.4
9
Total+10%: | 25.6 7.0
Va2 1| @10 o | 382 764 | 47
2 | @10 2 331 o | 381 762 | 47
3 | @10 2 w50 75 150 | 0.9
4 | @5 2| ~, 331 ¢ 344 688 1.1
@5 46 3|j| 114 | 5244 8.2
9
Total+10%: | 11.3 10.2
@5: 00 [206.9
@10:  [299.1 0.0
@12.5: 451.8 0.0
@16. [378.2 0.0
@20: [253.6 0.0
Total: 1882.7  [206.9

Elemento Pos. [Diam. |Q Esquema Comp. |Total |CA-50 |CA-60
' L (cm) (em) |(cm) | (kg) | (kg)
V1 1| @10 5 o 1110 1135 5675 | 35.0
2 | @10 5| —® . 610 3050 | 18.8
3 | @10 3 o 1095 1120 3360 | 20.7
4 | @10 3 565 9 590 1770 | 10.9
5
5 | @5 57 :: 114 6498 10.2
9
Total+10%: | 93.9 11.2
v2 1| @10 4 g | 685 | 2740 | 169
2 | @16 2| g 635 o | 685 1370 | 21.6
3 (@125 | 4 635 635 2540 | 245
4 | @5 12 635 - 648 7776 12.2
5 | @5 21 ;f 174 3654 57
9
Total+10%: | 69.3 19.7
V3 1 | @10 2| o 840 865 1730 | 10.7
2 | @10 2 — 485 970 | 6.0
3 | 210 1 200 200 200 | 1.2
4 | @10 1 e 195 195 | 1.2
5 | @10 2 o 804 829 1658 | 10.2
6 | @10 2 a2 9 449 898 | 55
5
7| @5 53 :: 114 6042 95
9
Total+10%: | 38.3 10.5
V4 1| @10 4 B 314 1256 | 7.7
5
2 | @5 12 *' 9% | 1128 18
9
Total+10%: 85 2.0
Vs 10125 | 2| o 181 362 | 35
2 (@125 | 2 g2 196 392 | 38
3 | @8 2| g— 176 352 [ 14
4 | @10 2| o 126 © 176 352 | 22
5
5 | @5 6 :: 114 684 1.1
9
Total+10%: | 12.0 12
Ve 10125 | 6 — | 506 | 3036 | 292
2 (@125 | 2 156 456 912 | 88
3| @5 20 154 460 920 14
5
4 | @5 37 :: 114 | 4218 6.6
9
Total+10%: | 41.8 8.8
V7 1| @10 2| 276 < 326 652 | 4.0
2 | @10 2| B o6 B 344 688 | 4.2
5
3| @5 16 x 74 | 1184 19
9
Total+10%: 9.0 2.1
Ve 1| @10 2 | 413 826 | 5.1
2 | @125 2 = 5 420 840 | 8.1
27
3 | @125 2 = ® 407 814 | 7.8
16
4 | @125 | 2| g 363 e | 413 826 | 8.0
5
5 | @5 30 *' 9 | 2820 44
9
Total+10%: | 31.9 4.8
V9 1 | @10 2| 623 648 1296 | 8.0
2 | @16 2| g 623 o | 673 1346 | 21.2
3 | 216 2 623 623 1246 | 19.7
4 | @10 2 623 623 1246 | 7.7
5
5 | @5 30 :: 114 3420 54
9
Total+10%: | 62.3 5.9
V10 1| @10 4 g | 184 736 | 45
2 | @10 2| g 159 318 | 20
3| @5 20 A 134 - 147 294 0.5
5
4 | @5 6 :: 114 684 1.1
9
Total+10%: 72 18
vt 1| @10 4 e 109 436 | 27
2 | @10 2 5 59 118 | 0.7
3 | @5 2 50 59 118 0.2
5
4 | @5 2 :: 114 228 0.4
9
Total+10%: 3.7 0.7
V23 1| @16 4 1014 o | 1050 4200 | 66.3
2 | 216 2 880 880 1760 | 27.8
3 | @16 2| g——m 875 1750 | 27.6
4 | @16 2 — | 1005 2010 | 31.7
5 | @16 2| g— 905 1810 | 28.6
6 | @16 7| o 835 860 6020 | 95.0
7 | @16 7 960 9 985 6895 [108.8
8 | @5 4 830 830 3320 5.2
9 | @5 4 064 B 970 3880 6.1
5
10 | @5 106 :'» 144 15264 24.0
14
Total+10%: [424.4 38.8
V24 1| @10 4| o 562 < 612 2448 | 15.1
2 | 210 2 562 562 1124 | 6.9
3| @5 4 540 540 2160 34
5
4 | @5 17 :: 114 1938 30
9
Total+10%: | 24.2 7.0
@5: 00 [1145
@8: 16 0.0
@10: [228.7 0.0
@12.5: 103.0 0.0
@16: (4932 0.0
Total: [826.5 114.5
Esquema Comp. |Total |CA-50 |CA-60
Elemento Pos. [Diam. |Q.
(cm) (em) {(cm) | (kg) | (kg)
V25 10125 | 2 & | 694 | 1388 | 134
2 | @10 2 o | 693 1386 | 85
3 | @16 2| 5 636 | 686 1372 | 21.7
4 | @125 | 2 636 636 1272 | 12.3
5| @125 | 2 629 629 1258 | 12.1
6 | @5 12| A 636 - 649 | 7788 122
7| @5 21 :f 174 | 3654 5.7
9
Total+10%: | 74.8 19.7
V26 1| @10 2| =c e 183 366 | 23
1
2 | @10 2| B 149 8| 216 432 | 27
5
3| @5 8 x 74 592 0.9
9
Total+10%: 55 1.0
var 1| @10 2 480 480 90 | 5.9
2 | @16 2| g 480 g | 531 1062 | 16.8
3 (@125 | 4| g a0 | 530 | 2120 | 204
4 | @5 12| A 480 o 493 | 5916 9.3
5 | @5 16 ;' 174 | 2784 4.4
9
Total+10%: | 47.4 15.1
@5: 0.0 35.8
@10: | 213 0.0
@12.5: | 64.0 0.0
@16: | 424 0.0
Total: |127.7 35.8
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