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1/50,000

(m)

(km) (m) (%) (km
2
)

1 43.2 835 322 513 1.1 284

2 86.8 760 406 354 0.4 781

3 18.4 615 494 121 1.0 29

4 117.1 1,240 505 735 0.9 911

5 6.0 660 565 95 1.5 13

6 20.1 2,130 620 1,510 7.5 132

7 7.2 1,430 698 732 10.1 24

8 4.3 840 716 124 2.8 8

9 4.0 830 705 125 3.1 8

10 47.2 880 596 284 0.6 620

11 78.0 800 576 224 0.2 1,506

12 10.7 635 579 56 0.5 33

13 55.3 673 560 113 0.2 429

2.2.5

13 8

(m) (m) m/s

1 331.09 0.0m 331.09 0.45 2011, 4, 20

2 413.16 3.6m 409.56 0.80 2011, 4, 22

3 499.14 1.4m 497.74 0.74 2011, 4, 22

4 510.87 1.0m 509.87 0.99 2011, 4, 21

5 569.95 0.5m 569.45 0.05 2011, 4, 20

6 626.20 0.3m 626.50 0.47 2011, 4, 29

7 701.15 1.0m 702.15 0.50 2011, 4, 28

8 720.71 0.5m 721.21 0.05 2011, 4, 28

9 708.44 0.5m 708.94 0.28 2011, 4, 28

10 601.65 1.0m 602.65 0.49 2011, 4, 28

11 582.51 2.0m 584.51 0.65 2011, 4, 28

12 581.62 0.7m 582.32 0.00 2011, 4, 28

13 565.26 0.4m 564.86 0.00 2011, 4, 28
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Coordenação da Acção Ambiental MICOA DNAIA
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3

No. District ( Communities/localidad)

1 (Mutabasse) Ile (Mutabasse)

2 (Muliquela) Ile (Muliquela)

3 (Matacasse) Ile (Matacasse)/ (Socone)

4 (Lua) Ile / Gurue (Lua)/ Socone

5 (Ualasse) Gurue (Casa Branca)

6 (Licungo) Gurue (Localidade Sede Gurue)/
(CMCG)

7 (Nivaco) Gurue (Nivago)

8 (Matsitse) Gurue (Sevene)

9 (Namisagua) Gurue (Sevene)

10 (Nuhusse) Gurue (Niuhusse)/ (Ruasse)

11 (Lurio) Gurue / Cuamba ( Rio Lurio)/ (Ruasse)

12 (Muassi) Cuamba (Etatara)/ (Cuamba)

13
(Namutimbua)

Cuamba (Conselho Municipal de
Cuamba)

JICA ANE

103

13

13 103

100

B C

B EAS (11 )

MICOA

C 12



ANE

3

(RPF )

Land Act (No. 19/97).
Lei de Terras

Land Law Regulations
08 December 1998
Reglament

Land Act No. 19/97

Resolution No. 10/95 on
the National Land
Policy
EIA Regulations and
EIA Directives

http://faolex.fao.org/

ANE

1 (Primary Road) 30m

2 15m



ANE

ANE

2.2.10

policy 4.12 ANE

2 13

3

4

5

6

LGA LGA

14
14
Maputo 14

7 ANE RRP
RRP

8

9 ANE ,district

10 ANE

Mashambas

s

11

JICA (RESETTLEMENT POLICY FRAMEWORK FOR THE ROADS SECTOR(draft) in
ANE(2006) )



ANE Gabinete de Assuntos Transversais

GAT MICOA ANE 2011 3

16 DPCA 13

DPCA 13

B C

EAS TOR

EAS 2.2.11

2004/45

B

A B C

)

14 9

: Handbook on Environmental assessment Legislation in the SADC Region, EIA regulations (No.

45/2004)



EAS MICOA

ANE TOR MICOA

2004 45

3

TOR B

/

2.2.16 2.2.12

:DNAIA

DPCA

45/2004

: Handbook on Environmental assessment Legislation in the SADC Region/ No.
45/2004, Reglammento de Availacion Impact Ambiental



- ANE 3 3

DPCA 8 DPCA 6

TOR 1 ANE 7 2

1-2 ANE 7 4

ESA TOR
1

8

MICOA TOR B 15 MICOA/DPCA 9

ESA 2, 3 Consultant 10-11

MICOA/DPCA 30 MICOA/DPCA 11-12

5 ANE 1

JICA

2.2.13

No.4( ) 3 15

No.10( )

No.2( )

ANE

JICA

2.2.14





2.2.15

2 11 2

ANE JICA

1

2 ANE JICA 2011 11

- /

- JICA
ANE JICA

- /

- JICA
ANE JICA

ANE ANE

MICOA
/ ANE

MICOA

/ ANE

ANE
/ /

ANE/
ANE

ANE
/ /

ANE/
ANE

: JICA



22..33..11

2.3.1

2011

( ) (4 7 )

2.3.1

T1 10: OD-1 3 OD

T-10

T-9

T-8/OD-3

T-4

T-6, 7

T-5/OD-2

T-1

T-2

T-3
OD-1







OD

OD

Lichinga

Tete Cuamba Nampula Nacala

Magige

Gurue

Milange

Nampevo

Ile Mocuba

Quelimane

Beira

Maputo



22..33..22

ANE 2010 3 6

2.3.5

50m 50m

ANE PQ

ANE

ANE



3

33..11..11

2001 6

PARPA (2006-2009

) PARPA 2003 54 2009 45

MOPH FE ANE

103

103

13 103

33..11..22

103 13



33..22..11

13

(

)

20

(N 50 5 )

1 5m



PC

2,000km

( ) LEI 

DO TRABALHO



ANE (Directorate of Maintenance)

2011 93,595 US$

23 ANE

2 2

ANE

           (ANE’s Design Standard (Draft))

SATCC

( )

3.2.1

50

100 ANE’s Standard 

1.0m ANE

 SATCC(NA,NB-24)
60ton(Class-I) 

SATCC

=0.1 SATCC

 +49 0  SATCC

 1 2 3.2.2

 1 :3.6m, 2 :7.2m 3.2.2

0.85-0.95m 3.2.2

NB-24 NB-36

ANE

NB36



3.2.1



103

2 9.6

1 5.2



(ANE’s Design Standard (Draft)) SATCC

           

3

           

4.0%2.5%



2

3.2.2

No.1,2,3,4,5

No.6,7 

No.8,9,10,11,
12,13 50m

2

50m

ANE

SATCC

750m

3m



Analytic Hierarchy Process ( AHP)

AHP

6 1.

2. 3. 4. 5. 6.

3.2.3

1 7.

2
3. , 5. , 8. ,
9. , 10. 

3 11.

4 13.

5 12.

6 6.

7 1.

8 4.

9 2.



33..22..22

3

6.5

1981-2010 1981-2010 - 

1981-2010 
1981-1983, 

2004,2005,2007 
1994-2003, 

2006, 2008-2010 

1981-2010 1981-1988, 1990 1989, 1991-2010 

III III

III

Gumbel         

SLSC (99%) X-COR P-COR        

0.028 0.991 0.992        

200 100 50 30 20 10 5 3 2 

165 152 140 130 123 109 96 85 75 

LogP3         

SLSC (99%) X-COR P-COR        

0.028 0.992 0.994        

200 100 50 30 20 10 5 3 2 

172 157 142 132 123 109 95 84 75 



Drainage Manual 5th Edition: 

SA National Road Agency

5%

5%

50

 10

 5

3.2.6 ANE

ANE 20

20

20m3/s > Q 5 10 10 20

20m3/s < Q < 250m3/s 10 20 20 50

Q > 250m3/s 30 30 30 100 

ANE’s Design Standard 

3.2.7

3

 (m3/s)
20

 (m3/s)
1/3

1/50 1/100

No.1 532.6 227.9 739.1 896.4 

No.2 274.2 106.2 511.1 619.9 

No.3 57.0 22.1 106.3 128.8 

No.4 423.0 163.8 788.4 956.2 

No.5 100.8 43.2 139.9 169.6 

No.6 699.4 299.1 970.4 1177.1 

No.7 270.9 115.9 375.9 455.9 

No.8 90.1 38.5 125.1 151.6 

No.9 95.8 41.0 132.9 161.3 

No.10 361.7 140.1 674.1 817.6 

No.11 482.8 187.0 899.9 1091.5 

No.12 53.9 20.9 100.5 121.8 

No.13 167.3 64.8 312.0 378.3 



HEC-RAS

Hydrologic Engineering Center, HEC

HEC-RAS(River Analysis System)

3.2.8, 3.2.9

H.W.L(m)

(m) 

No.1 327.14 329.88 331.09 

No.2 408.88 411.59 411.39 409.56 

No.3 495.76 498.25 497.74 

No.4 507.74 511.76 510.43 509.87 

No.5 566.32 568.02 569.45 

No.6 625.47 630.04 626.50 

No.7 701.63 704.62 702.15 

No.8 719.29 721.04 721.21 

No.9 707.19 708.82 708.94 

No.10 598.76 603.97 602.65 

No.11 580.87 585.86 584.51 

No.12 580.74 582.58 582.32 

No.13 564.07 567.29 565.76 

(m/s) (m/s)

No.1 2.16 0.32 2.15 0.32

No.2 3.15 0.57 3.08 0.55

No.3 4.25 0.82 3.56 0.65

No.4 3.07 0.37 3.06 0.37

No.5 4.18 0.82 3.56 0.66

No.6 4.63 0.52 4.57 0.51

No.7 4.01 0.60 3.84 0.56

No.8 3.92 0.83 3.28 0.65

No.9 2.23 0.41 2.18 0.40

No.10 4.33 0.57 4.23 0.55

No.11 2.28 0.27 2.28 0.27

No.12 3.51 0.73 3.20 0.63

No.13 2.32 0.32 2.30 0.32

Fr (Fr<1 Fr>1 )



SATCC 3.2.5 MM6(

6) ANE 2006

2 7.0

: Code of Practice for the Design of Road Bridges and Culverts (2001) 

(United States Geological Survey  USGS)

7.0 3.2.6

780km

5%g

SATCC 3%g

5%g

2

kH = 0.05 2 = 0.10



: United States Geological Survey (USGS) 



ANE’s Bridge Design Manual SATCC

       SATCC

SATCC ANE

SATCC highway bridge NA

NB

SATCC

SATCC 4.8 3.2.10

4.8m

SATCC

1 ( :3.6m) 2 ( :7.2m) 2

2 1

4.8m 1.2 (3.6 / 3 = 1.2) 



NA

NA Qa

kN/m 3.2.7

Qa

144/ (n)

n No.

144.0 kN 

 144/ 2=101.8 kN 

 144/ 3= 83.1 kN 

1st Lane 

2nd Lane 

3rd Lane and other lane 

Qa

L
oa

d
 I

n
te

n
si

ty
 

Loaded length(m) 
12 18 36 

2/3Qa 

1/2Qa 



NB

NB

1 0.6m

0.6m

0.15m

SATCC

NB

NB

NB24 0.245m x 0.245m 60kN/wheel   960kN/

NB36 0.300m x 0.300m 90kN/wheel 1,440kN/

25m 5.0kN/m2 25m 25/ L L

1.5kN/m2

NB

MIN

0.15m 

0.6m>



ANE

I

2

a)

Q=200kN

a=0.20m b=0.60m Q 1 100kN

b)

10 kN/m

3.0 kN/m2 20kN

I

II

100kN 100kN 100kN 

100kN 100kN 100kN 

q1=4.0kN/m2
q2=50.0kN/m 



(N/mm2)

 40 ( ),  30 ( )

24

30

24

30

24

18

(N/mm2)

450 (SABS920-1985) 

(H.W.L)

ANE 1.0m



      3.2.13

(2 )

HWL

START 

2

3.0m/s 5.0m/s

0.9YES 

NO 



(0.5m )

No.1  RCT 95m  95m

No.2  RCT 66m  66m

No.3 
24m

10m
 15m

No.4  RCT 37m  45m

No.5 
24m

10m
 15m

No.6 
RC

34m 0.3m 34m

No.7 6m+4m 1.0m 30m

No.8 
15m

0.5m 15m 

No.9 
18m

0.5m 15m 

No.10 
24m

1.0m 30m 

No.11 
RCT

55m 2.0m 66m 

No.12 12m 0.7m 15m 

No.13 
20m

0.5m 25m 



13 2 3.2.17

500m3/s No.3, 5, 7, 8, 9, 12, 13

500m3/s

15m

RC

500m3/s No.1, 2, 4, 6, 10, 11

500m3/s

35m

35m

No.1 

No.2 

No.3 

No.4 

No.5 

No.6 

No.7 

No.8 

No.9 

No.10 

No.11 

No.12 

No.13 

ANE’s Standard



3.2.18

No.4 15m

5.0m/s 0.9

No.1 95m PC 35m  3 x 35m = 105m

No.2 66m PC 35m 2 x 35m = 70m 

No.3 15m RC 15m 1 x 15m = 15m 

No.4 45m PC 25m 2 x 25m = 50m 

No.5 15m RC 15m 1 x 15m = 15m 

No.6 34m PC 35m 1 x 35m = 35m 

No.7 30m RC 15m 2 x 15m = 30m 

No.8 15m RC 15m 1 x 15m = 15m 

No.9 15m RC 15m 1 x 15m = 15m 

No.10 30m PC 35m 1 x 35m = 35m 

No.11 66m PC 35m 2 x 35m = 70m 

No.12 15m RC 15m 1 x 15m = 15m 

No.13 25m RC 15m 2 x 15m = 30m 



4

N 15 50 N 50

N 30

0.0 20.0m 3.2.14

16





   

     

71MPa 126MPa 14MPa

N

50

(kN/m3)

(deg)

N

(kN/m2)

N

Eo(kN/m2)

N



3.2.20





   

5m

3.2.21

   

3.2.22

3.2.23

2





( )

1.5m 3.0m



T



T



   

-

1.0m

-

0.5m

-

T

     

-

1.0m

     

-

D

3D

1.0D

-

0.1

-

0.5m



RC

RC 15m 500m3/s

RC 2

1 RC

2 RC3

RC

D32-1 D32-3

1,600kN(1.00) 1,900kN(1.19) 

RC



PC

PC 35m 500m3/s

2

T

PC

1 1,900kN(1.00) 
2 3,200kN(1.00) 

1 2,100kN(1.10) 
2 3,600kN(1.13) 

2 1



ANE’s Design Standard (Draft)

60km/h

SATCC 3.2.20

SATCC Draft Code of Practice for the Design of Road Pavements

15

1.7million T4

CBR=7% S3

Wet

SATCC

Primary Road

V=60km/h

ANE's Standard

m 85 115 85

m 410 410 410

m 250 250 250

m 115 210 115

% 6.0 6.0 6.0

% 7.0 7.0 7.0

% 8.0 7.85 8.0

% 0.0 0.0 0.3

k 18 N/A 18

k 17 N/A 17

m 40 140 40

% 10.0 6.0 6.0

>0.5% % 2.0 2.5 2.5

0.5% % 3.0 2.5 2.5

% 4.0 4.0 4.0

K



3.2.29



0.75-1.5MPa
S/N

0.00 0.14 0.20

0.030 0.150 0.250 00.071

S/N

0.40 0.14 0.11

0.050 0.175 0.275 00.075

3.2.30

3

3.2.31

3 No.6

No.11 4 100 No.12 No.13

4 50

(A)

(m)
m

(B)
( )

(C)
( )

(B)+(C) (A)+(B)+(C)

1 105 9.6 160 175 335 440

2 70 5.2 170 165 335 405

3 15 9.6 178 167 345 360

4 50 5.2 335 195 530 580

5 15 9.6 76 129 205 220

6 35 9.6 217 223 440 475

7 30 9.6 150 180 330 360

8 15 9.6 135 190 325 340

9 15 9.6 135 150 285 300

10 35 9.6 185 230 415 450

11 70 9.6 256 174 430 500

12 15 9.6 99 166 265 280

13 30 9.6 225 205 430 460



 (m)

(m) 1/3

No.1 333.02 327.14 329.88 (100) 

No.2 414.66 408.88 411.59 (100) 

No.3 500.47 495.76 498.25 (50) 

No.4 513.20 507.74 511.76 (100) 

No.5 570.37 566.32 568.02 (50) 

No.6 628.74 625.47 630.04 (100)

No.7 706.76 701.63 704.62 (100)

No.8 622.91 719.29 721.04 (50) 

No.9 711.14 707.19 708.82 (50) 

No.10 605.98 598.76 603.97 (100)

No.11 585.54 580.87 585.86 (100)

No.12 582.40 580.74 582.58 (50) 

No.13 565.98 564.07 567.29 (50) 

33..22..33

6.6

33..22..44

13
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1 ANE

IVA( )

ANE

3.2.32

30m

13

B/A
A/P

HIV



3.2.33

250m3

30

PC

CBR
500m3

5m3

 30m3

30

 20m

5m

100m2

5m



3.2.34

PC





33..33..11

(B/A) (A/P)

33..33..22

( )

( )

HIV



3.4.1

ANE

1

6 1
( )

6 1
( )

1
( )

1

1
( )



33..55..11

172,000 USD ( 14,400 )

6,450 USD ( 540 )

67,800 USD ( 5,680 )

78,000 USD ( 6,530 )

718,200 USD ( 60,130 )

(IVA) 2,164,000 USD ( 181,190 )

47,770 USD ( 4,000

23 5

 1 US$ 83.73

 1 ( ) 2.579

           



33..55..22

3.5.1 183,420 US$

1,500 ANE 2011

93,595 US$ 0.2%

US$

6 1 4,620

5 1 44,900

2 1 42,000

2 1 58,200

2 1 33,700

183,420



4

44..11..11

MICOA 13

12 C

B

(EAS) MICOA

ANE

ANE

44..11..22



PDM

44..22..11



44..22..22

13

5 2

( )

55km ( (

):313km ( :258km) 

(2026 )

2,716 US$

GNI(2009 )  US$146 ( GNI440

43% )

20       US$389 ( Plano Económico e 

Social do Ano 2011

5% )

1 2



2

2009 1 20

7

1 12

1

2 1

2

(5 8 )
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