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This Standard establishes the technical accessibility parameters and rules to be observed in all elements of the 
public transport of passengers with urban characteristics, according with the principles of the Design Universal. 
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1

1.1

1.2

1.3

1.4
ABNT NBR 15320

1.5 CONTRAN 811/96

1

2

2

Código de Trânsito Brasileiro – CTB, instituído pela Lei Federal nº 9503 de 23 de setembro de 1997 
CTB 1997 9 23 9503  

Resolução no 811/96, do Conselho Nacional de Trânsito – CONTRAN, estabelece os requisitos de segurança para 
veículos de transporte coletivo de passageiros (ônibus e microônibus) de fabricação nacional e estrangeira 

CONTRAN 811/96  
 

ABNT NBR 9050, Acessibilidade a edificações, mobiliário, espaços e equipamentos urbanos 
ABNT NBR 9050  

 
ABNT NBR 9077, Saídas de emergência em edifícios 
ABNT NBR 9077
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4.1 

4.1.1 NBR 9050

4.1.2 
900 mm

4.1.3 ABNT NBR 9050

4.1.4 

4.2 

4.2.1 ABNT NBR 9050:2004 5 6 7 8 9

4.2.2 

4.2.3 ABNT NBR 9077

4.2.4 20%
 7.3.2

5

5.1
30mm 20mm
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6.3  (box) 

6.3.1 

6.3.2 

6.3.3 6.4

a)
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6.3.4 1,300mm× 800mm ,
1,200 mm 100mm 2

1,000 mm × 600 mm 

a)  b)

 2 — 

6.3.5 1, 200 mm× 1,200 mm 3
4 5 )
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 6 — 

6.4.1.1 

6.4.1.2 3
100mm

1 200 mm + 10 mm
710 mm + 10 mm 6

6.4.1.3 

a)
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 = 031,75 x 3 
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6.4.1.4 6

6.4.2 

a) 7.3.1.2

b)

c) 

6.4.3 

700 mm 900 mm
40 mm

30 mm 45 mm  7

 7 — 

6.5

7

7.1 

7.1.1 
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7.1.2 

7.1.3 
(SIA) ( 8 9 )

7.1.4 ( 5Y 8/12
)

a)  b)  c) 

 8 —  (SIA)

 9 — 

7.2 

7.2.1 300 mm x 300 mm

100 mm

7.2.1.1 
 (  10 )
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 10 — 

7.2.1.2 (  11
)

 11 — 

(SIA)

(SIA)

(SIA)

(SIA)
(SIA)
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7.2.1.3 (SIA)
12

12 (SIA)

7.2.2 

a)
75 A 1 A

500Hz 3,000Hz 3

b)

7.2.3 

13

7.2.3.1 150mm

/

7.2.3.2 50m
100mm

(SIA)



ABNT NBR 14022:2009

14 © ABNT 2009 - Todos os direitos reservados

13

7.2.3.3 30mm
25mm

14

 14

7.2.3.4 150mm

7.3 

7.3.1

7.3.1.1 
15

NúmerodaLinhaeItinierário
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a) 8.5mm

b) arial 

c)

d) 

e) 

f)

g) 

40

15

7.3.1.2 

16

Área..
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a) 6.3mm 12mm 

b) arial 

c)

d) 

e) 

f)

g) 

Dimensões em milímetros

40

16

7.3.1.3 
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7.3.2

7.3.2.1 
Munsell 5Y 8/12

7.3.2.2 

7.3.2.3 
17

a) 7mm

b) arial 

c)

d) 

e) 

f)

g) 

a) 

b) 

c)

d) 

e) .

40

17
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7.3.3

7.3.3.1 

7.3.3.2 7.3.2.1 Munsell 5Y 8/12

a)

b)

c) 

d)

e)

f)

g)

h)

i)

j)

k) 

l)

m)

n)

o)

7.3.4 

7.3.4.1 

7.3.4.2 

7.3.5 

7.3.5.1 



ABNT NBR 14022:2009

19© ABNT 2009 - Todos os direitos reservados

7.3.5.2 1,400mm 1,600mm

7.3.5.3 
18

18

7.3.5.4 700mm 900mm
600mm 800mm

7.3.6 

7.3.6.1 
Munsell 5Y 8/12

7.3.6.2 
Munsell 5Y 8/12

7.3.6.3 

7.3.6.4 
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Scope 

This Standard establishes the fundamental constructive characteristics and the auxiliary equipments applicable 
on vehicles produced for public transport of passengers operation, in order to guarantee safety, comfort, 
accessibility and mobility conditions to conductors and users, independently of age, stature and physical or 
sensorial condition. 
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1
 
1.1

 
 
1.2

 
 
1.3  
 
1.4 ABNT NBR 
15320  
 

1
 

 
2

 
 
 
2
 

 
 

Código de Trânsito Brasileiro   CTB, instituído pela Lei Federal nº 9503 de 23 de setembro de 1997 
CTB 1997 9 23 9503  

 
NR 15   Norma Regulamentadora Nº 15 do Ministério do Trabalho e do emprego, Atividades e operações 
insalubres 
NR15 15  

 
Resolução nº 157/04 do Conselho Nacional de Trânsito, CONTRAN, que regulamenta o uso e  estabelece 
requisitos para os extintores de incêndio nos veículos. 

CONTRAN 157/04  
 

Resolução  nº  210/06  do  Conselho  Nacional  de  Trânsito,  CONTRAN,  que  estabelece  os  limites  de  peso 
e dimensões para veículos que transitem por vias terrestres. 

CONTRAN 210/06  
 

Resolução nº 225/07 do Conselho Nacional de Trânsito, CONTRAN, que estabelece requisitos de localização, 
identificação e iluminação dos controles, indicadores e lâmpadas piloto. 

CONTRAN 225/07
 

 
Resolução nº 226/07 do Conselho Nacional de Trânsito, CONTRAN, que estabelece requisitos para o 
desempenho e a fixação de espelhos retrovisores. 

CONTRAN 226/07  
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Resolução nº 254/07 do Conselho Nacional de Trânsito, CONTRAN, que estabelece requisitos para vidros de 
segurança e critérios para aplicação de inscrições, pictogramas e películas nas áreas envidraçadas dos veículos 
automotores. 

CONTRAN 254/07
 

 
Resolução nº 811/96 do Conselho Nacional de Trânsito, CONTRAN, que estabelece os requisitos de segurança 
para veículos de transporte coletivo de passageiros (ônibus e microônibus) de fabricação nacional e estrangeira. 

CONTRAN 811/96
 

 
ABNT NBR 6091, Veículos rodoviários   Ancoragem de cintos de segurança   Localização e resistência à tração 
ABNT NBR 6091  

 
ABNT NBR 6401:1980, Instalações centrais de ar condicionado para conforto   Parâmetros básicos de projeto 
ABNT NBR 6401:1980  

 
ABNT NBR 7190, Projeto de estruturas de madeira 
ABNT NBR 7190  

 
ABNT NBR 7337, Veículos rodoviários automotores   Cintos de segurança   Requisitos 
ABNT NBR 7337  

 
ABNT NBR 9079, Veículo automotor   Determinação do ruído interno 
ABNT NBR 9079

 
ABNT NBR 9491, Vidros de segurança para veículos rodoviários – Especificação 
ABNT NBR 9491  

 
ABNT NBR 10966, Desempenho de sistemas de freio para veículos rodoviários 
ABNT NBR 10966  

 
ABNT NBR 10967, Sistema de freio para veículos rodoviários   Ensaio de desempenho 
ABNT NBR 10967  

 
ABNT NBR 10968, Sistema de freio para veículos rodoviários   Medição do tempo de resposta para os veículos 
equipados com freio pneumático   Desempenho 
ABNT NBR 10968

 
 

ABNT NBR 10969, Desempenho de sistema de freio para veículos rodoviários   Prescrições relativas as fontes 
e aos reservatórios de energia 
ABNT NBR 10969  

 
ABNT NBR 10970, Desempenho de sistema de freio para veículos rodoviários   Prescrições relativas as condições 
específicas para o freio de mola acumuladora (câmara combinada do freio) 
ABNT NBR 10970

 
 

ABNT NBR 14022:2009, Acessibilidade em veículos de características urbanas para o transporte coletivo de 
passageiros 
ABNT NBR 14022:2009  

 
ABNT NBR 15646, Acessibilidade — Plataforma elevatória veicular e rampa de acesso veicular para 
acessibilidade em veículos com características urbanas para o transporte coletivo de passageiros — Requisitos de 
desempenho, projeto, instalação e manutenção 
ABNT NBR 15646
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ABNT NBR ISO 1585, Veículos rodoviários   Código de ensaio de motores   Potência líquida efetiva 
ABNT NBR ISO 1585  

 
ABNT NBR ISO 1176, Veículos rodoviários automotores – Massas – Vocabulários e códigos 
ABNT NBR ISO 1176  

 
EN 314, Plywood   Bonding quality 

 
IRAM 25576:1986, Detergentes sintéticos para uso doméstico 

IRAM 25576:1986  
 
3

 
 
3.1

 
 [ABNT NBR 14022:2009 ] 
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3.2

ABNT NBR 14022
 

 
3.3

500
 

 
3.4

 
 
3.5

 
 
3.6

 
[ABNT NBR 14022:2009 ] 

 
3.7

 
 
3.8

2  
[ABNT NBR 14022:2009 ] 

 
3.9

3.10 

[ABNT NBR 14022:2009 ]

3.11 

 
 
3.12 
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3.13 

3.14 
GVW

3.15 

[ABNT NBR 14022:2009 ] 

3.16 
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3.17 

ABNT NBR 14022
 

 
3.18 
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3.19
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3.20

 
 
3.21

3.22 
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3.23 

 
 
3.24 

 
 
3.25 

3.26 

3.27 

3.28 

2
[ABNT NBR 14022:2009 ] 

 
3.29

 
[ABNT NBR 14022:2009 ] 

 
3.30

1  
 

 

a  b  

 

C  d  

 
 

[ABNT NBR 14022:2009 ] 
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3.31 

 
 
3.32 

 
 
 
4
 

4.1
 

CTB CONTRAN
 

 
4.1.1
 

10 20
 

 
4.1.2
 

20
20  

 
4.2
 
4.2.1
 

1
 

 
4.2.2
 

2 1
 

 
4.2.3
 

2 3
1

 
 
4.3
 
4.3.1 1  
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1

 
10 20  

 
5 7.4 

 
30  

 8 9.6 

 
40  

 10 11.5 

 
70  

 16 14 

 
80  

 16 14a
 

 
100  

 26 18.60 

 
160  

 36 30 

a 3 15  

 
 
4.3.2  CONTRAN GVW 1

 
 
4.3.3 B 1

 
 
 
5
 

ABNT NBR 14022:2009 6
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6

6.1 CONTRAN 811/96  
 
6.2 10 1,000,000

 
 
6.3

 
 
a 1 10

 
 
b

 
 
c  
 
d

 
 
6.4 5,000N/m2 2,000N/m2

 
 
6.5 6.3 L/350

L
 

 
6.6 EN 314

 
 
6.6.1 ABNT NBR 7190

UPM
 

 
6.6.2 CCA-C

CCB CA-B
 

 
6.6.3 IBAMA

 
 
6.6.4 CCA-C CCB 1 6.5
CA-B 1 3.3

 
 
6.6.5  
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7
 
7.1 S0
 

S0  
 
a  
 
b 300

 
 
c 1.650  
 
d

 
 
e 0.4  
 
f  
 
g  
 
7.2 S1
 

S1 S0  
 
a 8%  
 
b  
 
c 2 1.950

 
 
d 300  
 
e 400mm 300mm  
 
f  
 
g

 
 
h Box  
 
7.3
 
7.3.1 20

S0  
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7.3.2 2 S1 1

 
 

2 1

 
1

 0 

 4 

 6 

 6 

 6 

 6 

 6 

 
 
7.3.3 7.4  
 
7.3.4

 
 
a  
 
b  
 
7.4
 

7.4.1 7.4.2  
 
7.4.1
 

 
 
7.4.2 1
 

1 640N 1
S1

 
 
7.4.3
 
7.4.3.1 2 25%

 
 
7.4.3.2 3 20%  
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8
 
8.1

 
 
8.2

9
 
9.1

 
 
9.2 1

 
 
9.3

 
 
9.4

60  
 
9.5

60
 

 
9.6

4  
 
 
10
 
10.1 kW/t Nm/t 3
5%  
 
10.2 ABNT NBR ISO 1585  
 

3

 kW/t Nm/t

11 45 

 9 45 

 9 45 

 9 45 

 9 50 

 8 50 

 7 42 
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10.3  
 
10.4

 
 
10.5 2.4

 
 
10.6 15 25

 
 
10.7 85 A

75% ABNT NBR 9079
 

 
10.8 45ºC

50  
 
a  
 
b  
 
c  
 
d  
 
e  
 
10.9  
 
a  
 
b 22 26ºC  
 
c 70%  
 
d 1  
 
e 3 5  
 
f  
 
10.10 WBGT 30.5ºC

NR 15  
 
 
11
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12
 
12.1  
 
12.2 ABS

 
 
12.3 ABNT NBR 10966 ABNT 
NBR 10967 ABNT NBR 10968 ABNT NBR 10969 ABNT NBR 10970

 
 
 
13
 
13.1 45 7

 
 
13.2

 
 
14
 
14.1 2

1  
 
14.2

2  
 
 
15
 
15.1 2

2,600  
 
15.2

 
 
 
16
 
16.1
3,800 2  
 
16.2 4,400  
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17
 

CONTRAN 210/06
1  

 
 
18
 
18.1

 
 
18.2 ABNT NBR ISO 1176

 
 
18.3 650  
 
 
19
 

10%
5%  

 
 
20
 

ABNT NBR ISO 
1176 7 2  
 
 

 
 
 

2
 
 
21
 

4
360 2 rad 3  
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4

 

 
  

  

REEP  
12 500 14 000  

REEG
11 500 12 000  

RIEG  
1 500 5 000 a

 

ART  
1 000 1 400  

a
REEP  

 
 
 

3
 
 
22
 

5
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5

  

 1 800 

 1 900 

 2 000 

 
 
23
 
23.1
 
23.1.1 ABNT NBR 14022:2009 6.1

1  
 
23.1.2  
 
a  
 
b  
 
c  
 
d  
 
e  
 
f  
 
23.2
 
23.2.1 950

6  
 

6

  

 1 700 

 1 800 

 1 900 

 
 
23.2.2 7  
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7

 
 

 
L  

 

 1900 700 

1900 800 

 1900 950 

 1900 950 

 1900 950 

 
 
23.2.3 700 1,600

100
4  

 

 
 

4
 
 
23.3
 
23.3.1

 
 
23.3.2  
 
23.3.3  
 
23.3.4

15
 

 
23.3.5 350

350
400  



ABNT NBR 15570:2009 

18 © ABNT 2009 - All rights reserved. 

 
 
23.3.6

23.3.7 ABNT NBR 9491 CONTRAN 254/07
 

 
23.4
 
23.4.1

 
 
23.4.2

5  
 
23.4.3

 
 
23.4.4

 
 
23.4.5

 
 
23.4.6  
 
23.5
 
23.5.1 8 5
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A  
B  
C  
 

5
 
 

8

 

 
  

 

    

   
 

 

Aa, b - 450 - 370 381 

B 120 300 120 275 

C 270 - 300 - 

%  10 5 

a  

b  

 
 
23.5.2 A

9.4 9.5  
 
23.5.3 A 5

 
 
23.5.4 42.1.5  
 
23.5.5  
 
a 1 500  
 
b 2 930  



ABNT NBR 15570:2009 

20 © ABNT 2009 - All rights reserved. 

 
 
23.5.6 10

5Y 8/12  
 
23.5.7 28.4  
 
 
24
 
24.1 5Y 8/12

 
 
24.2

6
 

 

6

24.3 36.2.2
 

 
24.4 1,100

24.2 860 960 7  

2

A
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7
 
 
25
 
25.1 ABNT NBR 9491

 
 
25.2  
 
25.3 50%

 
 
25.4 20%

200  
 
25.5 1

 
 
25.6 1,100 1,600 800

700  
 
25.7 700 1,100

 
 
a  
 
b  
 
c  
 
25.8

 
 
25.9

100
 



ABNT NBR 15570:2009 

22 © ABNT 2009 - All rights reserved. 

 
 
26
 
26.1
 
26.1.1

 
 
26.1.2  
 
26.1.3  
 
26.1.4  
 
26.1.5

 
 
26.1.6

 
 
26.1.7

 
 
26.1.8

 
 
26.2
 
26.2.1 23  
 
26.2.2

 
 
26.3
 
26.3.1

 
 
26.3.2 1

 
 
26.3.3

26.1  
 
26.3.4  
 
26.3.5

8 9  
 
26.3.5.1 8
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8
 
 
26.3.5.2 9  
 

 

 
 

26.3.6 3,550 690  
 
26.3.7

26.3.8 300N
1  
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26.3.9 1

9  
 

 
 

10
 

 
9

  

 3 

 4 

 6 

 7 

 9 

 10 

 
 

 

 
 
 
 
 

10

2mm
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26.4
 
26.4.1 600mm 600mm  
 
26.4.2 26.3.5.1 8

 
 
26.4.3  
 
26.5
 
26.5.1  
 
26.5.2 10  
 

10

 

 

 

 2 1 1 

 2 2 1 

 3 2 2 

 3 2 2 

 4 3 3 

 5 3 4 

1
 

2  

 
 
27
 
27.1
 
27.1.1 CONTRAN 811/96

 
 
27.1.2  
 
27.1.3  
 
27.1.4
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27.1.5 ABNT NBR 14022:2009 6.2

 
 
27.1.6 ABNT NBR 14022:2009 7.3.2

 
 
27.1.7  ABNT NBR 14022:2009 7.3.2

 
 
27.1.8 ABNT NBR 
14022:2009 6.3.6 6.3.7 1

1 1,000N  
 
27.2
 
27.2.1 380 500

350  
 
27.2.2  
 
a 450

20  
 
b 400  
 
c 2

860  
 
d 2

800  
 
27.2.3 10%  
 
27.2.4 380 430  
 
27.2.5 450

650
 

 
27.2.6 5 15 11  
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GVW
 

t 5 8 10 16 16 26 36 

C  m 7.4 9.6 11.5 14 14 a 18.6 30 

 /m² 0 4 6 6 6 6 6 
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GVW kw/t min 11 9 9 9 9 8 7 
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45 45 45 45 50 50 42 

 
- 

 

    

 
- 
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b
 

b
 

b
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ABNT

ABNT/CB ABNT/ONS ABNT/CEE

CE  
 

ABNT ABNT 2  
 

ABNT
ABNT 1996 5 14 9.279  

 

 
 

ABNT NBR 15646 ABNT/CB-004
CE-004:010.014

2014 10 8 2014 12 6 10
2015 9 22

2015 10 22 9  
 

AS/NZS 3856.1:1998 AS/NZS 3856.2:1998  
 

3 ABNT NBR 15646:2011
 

 
 

 

Scope 

This Standard establishes the requirements for performance, design, installation, inspection, training 
and maintenance of lifting platforms and ramps for accessibility on transit vehicle of categories M1, 
M2, M3, in order to ensure safety, comfort, accessibility and mobility to their users, regardless of age, 
height, and physical or sensory capacity. 

This Standard establishes he technical requirements to facilitate access for people with disabilities 
to the vehicles covered by this Standard, in line with the transport policy and social policy of the 
community which should be combined with appropriate local infrastructure. 

This Standard user security requirements, prevailing over autonomy in abnormal situations in the 
transport system. 

This Standard cover only hoist and ramps that are necessarily attached to a vehicle during their use. 
Other types of appliances, which are placed next to a vehicle for hoisting a person into the vehicle, 
are not covered by this Standard. 
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6.2.3.1.4 B C PEV

75 90 150
PEV

PEV  

 

6.2.3.1.5 700mm 700mm
2,500N

 

 

6.2.3.1.6 7 11
 

 

AB
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R110 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7  

 
 

 
8  

220
2 000

1 900
1 800

1 742
 

1 420 

320

220

1 742

1 420

320
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2 000 

1 900 

1 800 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

9  
 

 
10 3D  

225

225     450
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11  
 
6.2.3.1.7 A

 
 
6.2.3.1.8 A 3

12 a b  
 
6.2.3.1.9 A

12 a b 2 C  
 

3
ABNT NBR 15770

 

 
mm  

 
mm  

    

    

A a, b - 450 - 370 381 

B 120 300 120 275 

C 270 - 300 -

%  10 5 
a 1  
b  
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b) 

a) 
 

C  
 

12  
 
6.2.3.1.10

1 5,000N  
 
6.2.3.2 M3 PEV 
 
6.2.3.2.1 PEV 800 1,000

1 PEV 1,200  
 
6.2.3.2.2

75 90
100

150

 
 
6.2.3.2.3

75 90
150

 
 
6.2.3.2.4 700mm 700mm
2,500N 1

3,000N
 

 

C

C

C

C

 
 

 

 
 

 



© ABNT 2016 - All rights reserved. 19

ABNT NBR 15646:2016
 
 
6.2.3.3 M1 M2 PEV 
 
6.2.3.3.1 760 1,000

 
 
6.2.3.3.2

75 90
70

150

 
 
6.2.3.3.3

75 90
150

 

6.2.3.3.4 700mm 700mm
2,500N 1

3,000N

6.2.3.4 M1 M2 PEV 

6.2.3.4.1 680 1,000
 

 
6.2.3.4.2

75 90
70

150

 
 
6.2.3.4.3

75 90
150
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6.2.3.4.4 600mm 600mm
1,600N

 
 
6.2.3.5
 

4  
 

4 PEV

  PEV PEV  

kg  
mm

PEV
 

mm  

 

 

 

 

M3 

 

3.23
3.24 3.25

 

A B 
 

 

 

 

 

 

 

 

 

250 

 
 
 
 
 
 
 

800 

 

 

 

 

1000  

3.23
3.24 3.25

 

B 

 
 

 

 

 

 

M1 

M2 

 

 
B C 

 
 
 
 

  

 

250 

 

760 

 

 

1000 

 

 
 

 
160 

 
680 

 
 
7
 
7.1

 
 
7.2  
 
7.3  
 
7.4 PEV
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7.5  
 
7.6

 
 
a  
 
b  
 
c  
 
d  
 
e  
 
f  
 
 
8
 
8.1 PEV RAV
 

PEV RAV  
 
8.1.1 PEV RAV

 
 
8.1.2 PEV RAV

 
 
8.1.3

 
 
8.1.4 PEV RAV

 
 
8.1.5  
 
a  
 
b  
 
c  
 
d  
 
e  
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8.1.6  
 
a  
 
b  
 
c  
 
d  
 
f  
 
8.2
 
8.2.1  
 
8.2.2 PEV RAV

 
 
8.3
 
8.3.1  
 
8.3.2  
 
8.3.3

 
 
8.3.4

 
 
8.3.5

 
 
8.3.6  
 
8.3.7  
 
a  
 
b  
 
8.3.8

 
 
8.3.9  
 
8.3.10 3
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8.4
 
8.4.1 PEV RAV

 
 
8.4.2  

8.4.3 PEV RAV
 

 
 
9 PEV RAV
 

PEV RAV 180
 

 
PEV RAV
 

 
H  

 
 
10
 

10.1 10.3  
 
10.1
 

 
 
a  
 
b  
 
c

 
 
d  
 
e  
 
f  
 
g  
 
h  
 
i  

j  
 
k  
 
  



24 © ABNT 2016 - All rights reserved.

ABNT NBR 15646:2016 

 
 
l  
 
m  
 
n  
 
o  
 
10.2
 

 
 
a  
 
b  
 
c  
 
d  
 
e  
 
f  
 
g

 
 
h  
 
i  
 
j  
 
k  
 

 
 

 
10.3
 

 
 
a  
 
b  
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c

 
 
d  
 
e  
 
f  
 
g  
 
h  
 

 
 

 
 

 
 

 
 
i  
 

 
 

 
 

 
 

 
 
j  
 
k  
 

 
 
a  
 
b  
 
c  
 
d  
 
 
11
 
11.1 PEV RAV
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11.2  

11.3 PEV RAV
 

 
11.4  
 
 
12
 
12.1 M3

PEV RAV
 

 
12.2 M3 PEV RAV

 
 
12.3 M3 PEV RAV

 
 
12.4 M3 PEV RAV 75

A 5 A

 
 
12.5 PEV RAV

 
 
12.6 I J PEV RAV

 
 
 
13
 

PEV RAV  
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A
 

 

 
 

A.1 A.6
 

 
 
A.1
 

 
 
 
A.2
 
A.2.1 4

 
 
A.2.2

 
 
 
A.3
 
A.3.1 1.5

 
 
A.3.2  induced load

 
 
 
A.4
 

 
 
 
A.5
 
A.5.1

10%  
 
A.5.2  
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A.5.3

 
 
a  
 
b  
 
c  
 
 
A.6
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B
 

 

 
 
B.1
 

 
 
 
B.2
 

 
 
a

 
 

 
 

 
 
b  
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C
 

 

 
 
C.1
 

 
 
 
C.2
 

 
 
 
C.3
 

U
 

 
 
C.4
 

7 8  
 
 
C.5
 

12  
 
 
C.6
 

2
16  

 
 
C.7
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C.8
 

5
 

 
C.8.1 2.5

 
 
C.8.2 1.5

C.2 C.3  
 
 
C.9
 

2 1
 

 
 
C.10
 

 
 
 
C.11
 

 
 
 
C.12
 
C.12.1
 
C.12.1.1 2

 
 
C.12.1.2 PEV  
 
C.12.2
 
C.12.2.1

 
 
C.12.2.2 PEV
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C.13
 
C.13.1 1,570N/mm2 2,250N/mm2  
 
C.13.2  
 
C.13.3 4.5  
 
 
C.14
 

1.25
120 5 10%  

 
 
 
 
 

 
3 

 
 

4 
 
 
 

 
2 

 
 

 
1  

2  

3  

4  
 

C.1  
 
 
C.15
 

5 50 54 C.1  
 
 
C.16
 

C.2 C.3  
 

1
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1 5  
 

2
 
 

 
 

 
 

1 2.5  
 

 
 

3
 
 
C.17
 

C.4  
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1  
2  
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D
 

 

 
 
D.1
 
D1.1 6

 
 
D.1.2 3  
 
 
D.2
 

 
 
 
D.3
 

 
 
 
D.4
 

 
 
 
D.5
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E
 

 

 
 
E.1
 

 
 
 
E.2
 

 
 
 
E.3
 

G E.4 c E.4 g
 

 
 
E.4
 
a G  
 
b  
 
c  
 
d G  
 
e  
 
f 15  
 
g  
 
h  
 
i

ABNT NBR 14022  
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j 2 15

 
 
k 2 3  
 
l E.4 a h d 1.25 f

2  
 
m  
 
n  
 
 
E.5
 

 
 
a  
 
b  
 
c  
 
d  
 
e  
 
f  
 
g C  
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F
 

 

 
 
F.1
 

 
 
 
F.2
 

 
 
 
F.3
 

 
 
a  
 
b 1.25 G

 
 
c G  
 
d  
 
e  
 
 
F.4
 

 
 

10 30ºC  
 
 
F.5
 

 
 

F.5.1 F.5.2
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F.5.1
 

 
 
a  
 
b  
 
c 1,000  
 
d 1,000  
 
e 5  
 
F.5.2
 
a G 1.25

 
 
b 5,000

 
 
c 5,000  
 
d 5  
 

 
 
e 20 20  
 
f 20%

 
 
 
F.6
 

 
 
a  
 
b  
 
c  
 
d  
 
e  
 
f  
 
g  
 
h  
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G
 

 

 
 
G.1 100 3
300 15 12 2

 
 

G.1  
 

 
 

AC  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G.1 AC

G.2 G.2 AC  
 

100 ± 3

 

1
2 

± 
2
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AC  

 
 

 
 

AC  
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

AC  
 
 
 
 

2 AC  

270 ± 2 270 ± 2

2
50

 ±
 2

 
2

50
 ±

 2
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H
 

 
PEV RAV

 
 
H.1
 

 
 
a  
 
b  
 
c PEV RAV  
 
d PEV RAV  
 
e  
 
f  
 
g  
 
h  
 
 
H.2
 

 
 
H.2.1
 
H.2.1.1

 
 
H.2.1.2  
 
H.2.1.3

 
 
H.2.1.4  
 
H.2.1.5 70 75 90

150  
 
H.2.1.6 PEV  
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H.2.1.7 PEV RAV  
 
H.2.1.8  PEV RAV  
 
H.2.1.9  PEV RAV  
 
H.2.1.10  
 
H.2.1.11  
 
H.2.1.12  
 
H.2.1.13  PEV RAV  
 
H.2.1.14 150%  
 
H.2.2
 

 
 
a PEV RAV  
 
b PEV RAV  
 
c PEV RAV  
 
d PEV RAV  
 
e  
 
f PEV RAV 2  
 
g  
 
h  
 
i PEV RAV  
 
j  
 
k  
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I
 

 

 
 
I.1
 

I.2 I.5 700mm 700mm
 

 
 
I.2
 
I.2.1
 
I.2.1.1

 
 
I.2.1.2 125%  
 
I.2.1.3

 
 
I.2.2
 
I.2.2.1 100%  
 
I.2.2.2

15
ABNT NBR 14022  
 
I.2.2.3 2 15

 
 
I.2.2.4 2 3

 
 
 
I.3
 

 
 
 
I.4
 
I.4.1
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I.4.2

2
 

 
I.4.3

 
 
 
I.5
 
I.5.1 150%  
 
I.5.2
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J
 

 

 
 
J.1
 
J.1.1  
 
J.1.2 700mm 700mm 125%

 
 
J.1.3

 
 
 
J.2
 
J.2.1

 
 
J.2.2

2
 

 
J.2.3  
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