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PREFACE
Part C of the Sierra Leone Manual for Low Volume Roads addresses drainage-related aspects of the design of LVRs.  These include the calculation of flows in watercourses, discharge rates, the location and design of appropriate drainage structures, 
associated road side stabilisation measures, and provision for the anticipated effects of climate change.   Tailored specifically for conditions in Sierra Leone, it includes worked examples to help the reader understand the detailed application of the 
methods and practices described.  

This Appendix to the Manual includes Standard Drawings for typical drainage structures. 

Manual Updates

All suggestions to improve the manual or the Standard Drawings should be made in writing to the Sierra Leone Roads Authority, which is responsible for issuing periodic updated versions of the Manual.

Ing. Mr. Amara Halim Jambai Kanneh

Director General

Sierra Leone Roads Authority
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Drainage Structural Drawings
Appendix to Part C of the Manual for Low Volume Roads presents general arrangement drawings and specifications for typical drainage structures. The standard designs vary depending on the size of structures required to accommodate the 
design discharge. The design details may need to be adpated to suit the site conditions.

Details are provided for the following standard structures:

Standard Drawing 1: Single Pipe Culvert (600 and 900 diam) General Arrangement ...................................................................................................................................................................................................................................................... 1

Standard Drawing 2: Single Pipe Culvert (600 and 900 diam) Reinforcement Layout ..................................................................................................................................................................................................................................................... 2

Standard Drawing 3: Single Pipe Culvert (1200 and 1500 diam) General Arrangement .................................................................................................................................................................................................................................................. 3
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Standard Drawing 5: Single Pipe Culvert Bar Bending Schedules .................................................................................................................................................................................................................................................................................. 5
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Standard Drawing 12: Double Box Culvert - General Arrangement ................................................................................................................................................................................................................................................................................. 12

Standard Drawing 13: Double Box Culvert - Reinforcement Layout ................................................................................................................................................................................................................................................................................ 13
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Single Pipe Culvert (600 and 900 diam) General Arrangement

PROJECT: NOTES: 
1: All dimensions are in millimeters unless otherwise 
    specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Pipe joint sealer shall be cement mortar.
6: OD = Outside Diameter = Inside Dia +2*H.
7: The Engineer shall specify the length (L) of the culvert 
    structure.
8. Provide 20mm x 20mm chamfer to all exposed 
    concrete edges.
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Single Pipe Culvert (600 and 900 diam) Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Reinforcement shall be structural grade. 
    deformed bar (DB) with minimum yield strength 420 MPa.
6: Pipe joint sealer shall be cement mortar.
7: OD = Outside Diameter = Inside Dia +2*H.
8: The Engineer shall specify the length (L) of the culvert 
    structure.
9. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Single Pipe Culvert (1200 and 1500 diam) General Arrangement

NOTES: 
1: All dimensions are in millimeters unless otherwise 
    specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Pipe joint sealer shall be cement mortar.
6: OD = Outside Diameter = Inside Dia +2*H
7: The Engineer shall specify the length (L) of the culvert 
    structure.
8. Provide 20mm x 20mm chamfer to all exposed 
    concrete edges.
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Single Pipe Culvert (1200 and 1500 diam) Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa
5: Reinforcement shall be structural grade deformed bar 
    (DB) with minimum yield strength 420 MPa.
6: Pipe joint sealer shall be cement mortar.
7: OD = Outside Diameter = Inside Dia +2*H.
8: The Engineer shall specify the length (L) of the culvert 
    structure.
9. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Single Pipe Culvert Bar Bending Schedules 

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Standard pipe length: 1.0 metre.
3: Concrete cylinder strength in 28 days shall be: 21 MPa.
4: Reinforcement shall be structural grade deformed bar (DB) with minimum yield strength 420 MPa.

PROJECT: DATE: ........./........./......... DRAWING Nº: ................

TITLE: Typical Structures Drawing Single Pipe Culvert: Bar bending schedule

DRAWN BY
DESIGNED BY
CHECKED BY

SCALE: NTS

DIMENSIONS: mm

SHEET Nº: 

GOVERNMENT OF THE 
REPUBLIC OF SIERRA LEONE
Sierra Leone Roads Authority
PMB 1324 Kissy
Freetown, Sierra Leone APPROVED BY

Details reinforced concrete pipe culvert rings 

Bar bending schedule for pipe culvert installation

Reinforced bar details

Reinforced bar details

Ø

1000

Ø

Details of pipe size 

Horizontal bar

Vertical bar

H

H

Size of 
pipe

Ø mm

Vertical bars (mm) Horizontal bars (mm) Thickness
of pipe H (mm)SpacingØ ØSpacing

90

90

120

150

10

10

12

12

150

150

150

150

10

10

12

12

800

900

1200

1500

150

100

100

100 Pi
pe

 c
ul

ve
rt 

Ø
 1

20
cm

 s
in

gl
e/

do
ub

le
 ro

w
Pi

pe
 c

ul
ve

rt 
Ø

 9
0c

m
 s

in
gl

e/
do

ub
le

 ro
w

Pi
pe

 c
ul

ve
rt 

Ø
 6

0c
m

 s
in

gl
e/

do
ub

le
 ro

w

W
in

gw
al

ls
H

ea
d 

w
al

ls
H

ea
d 

w
al

ls
W

in
gw

al
ls

 Bar 
mark

Length of
 each bar (m)

Spacing
C/C (mm)Component Ø

(mm)
 Bar 

shape

W
in

gw
al

ls
H

ea
d 

w
al

ls

Varies225DB 10

H2 Varies225DB 10

Varies225DB 12

DB 12 225 Varies

Varies225

W5 DB 10 2.1

DB 10

DB 12 225 Varies

W4

1.85225DB 12

2.65W1 DB 10 225

W2

W3

H1

H3

H4

H4

H3

H1

W3

W2

225DB 10W1 1.95

DB 12 225 1.5

W4

Varies225DB 12

DB 10

1.4DB 10W5

225 Varies

Varies225DB 12

DB 12 225 Varies

DB 10 225 VariesH2

DB 10 225 Varies

Varies225DB 10

H2 Varies225DB 10

Varies225DB 12

DB 12 225 Varies

Varies225

W5 DB 10 1.4

DB 10

DB 12 225 Varies

W4

1.2225DB 12

1.95W1 DB 10 225

W2

W3

H1

H3

H4

16
0

varies

varies

450

1400

14
5

450

1400

varies

16
0

14
5

varies

450

2100

22
0

varies

17
0

varies



Appendix C.4: Drainage Structural Drawings 6

Double Pipe Culvert (600 and 900 diam) - General Arrangement

NOTES: 
1: All dimensions are in millimeters unless otherwise 
    specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Pipe joint sealer shall be cement mortar.
6: OD = Outside Diameter = Inside Dia +2*H.
7: The Engineer shall specify the length (L) of the culvert 
    structure.
8. Provide 20mm x 20mm chamfer to all exposed 
    concrete edges.
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Double Pipe Culvert (600 and 900 diam) - Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Reinforcement shall be structural grade deformed 
    bar (DB) with minimum yield strength 420 MPa.
6: Pipe joint sealer shall be cement mortar.
7: OD = Outside Diameter = Inside Dia +2*H.
8: The Engineer shall specify the length (L) of the culvert 
    structure.
9. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Double Pipe Culvert (1200 and 1500 diam) - General Arrangement

PROJECT: DATE: ........./........./......... DRAWING Nº: ................

TITLE: Typical Structures Drawing Double Pipe Culvert: 1200 & 1500 
general arrangement
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NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Reinforcement shall be structural grade deformed 
    bar (DB) with minimum yield strength 420 MPa.
6: Pipe joint sealer shall be cement mortar.
7: OD = Outside Diameter = Inside Dia +2*H.
8: The Engineer shall specify the length (L) of the culvert 
    structure.
9. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Double Pipe Culvert (1200 and 1500 diam) - Reinforcement Layout
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NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Standard pipe length: 1.0 metre.
4: Concrete cylinder strength in 28 days shall be: 21 MPa.
5: Reinforcement shall be structural grade deformed 
     bar (DB) with minimum yield strength 420 MPa.
6: Pipe joint sealer shall be cement mortar.
7: OD = Outside Diameter = Inside Dia +2*H.
8: The Engineer shall specify the length (L) of the culvert 
    structure.
9. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Single Box Culvert - General Arrangement

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete cylinder strength in 28 days shall be; a) box and end structures: 21 MPa; b) Lean concrete: 10 MPa.
4: Bed shall be approved compacted non-plastic gravel and lean concrete.
5: Crushed aggregate for concrete shall not be greater than 19mm.
6: The Engineer shall specify the length (L) of the culvert structure.
7. Lw and Hw vary depending on site conditions.
8. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Appendix C.4: Drainage Structural Drawings 11

Single Box Culvert - Reinforcement Layout
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2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete cylinder strength in 28 days shall be; a) box and end structures: 21 MPa; b) Lean concrete: 10 MPa
4: Bed shall be stone and sand mix of ration 1:1 and lean concrete.
5: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa or mild steel bar (RB) with minimum 
    yield strength 250 MPa.
6: Minimum 40mm cover to reinforcement.
7: Minimum bar lap shall be 50xØ.
8: Crushed aggregate for concrete shall not be greater than 19mm.
9: The Engineer shall specify the length (L) of the culvert structure.
10. Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Appendix C.4: Drainage Structural Drawings 12

Double Box Culvert - General Arrangement

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete cylinder strength in 28 days shall be; a) box and end structures: 21 MPa; b) Lean concrete: 10 MPa
4: Bed shall be stone and sand mix of ration 1:1 and lean concrete.
5: Crushed aggregate for concrete shall not be greater than 19mm.
6: The Engineer shall specify the length (L) of the culvert structure.
7: Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Appendix C.4: Drainage Structural Drawings 13

Double Box Culvert - Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete cylinder strength in 28 days shall be; a) box and end structures: 21 MPa; b) Lean concrete: 10 MPa.
4: Bed shall be stone and sand mix of ration 1:1 and lean concrete.
5: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa or mild steel (RB) with minimum yield 
    strength 250 MPa.
6: Minimum 40mm cover to reinforcement.
7: Minimum bar lap shall be 50xØ.
8: Crushed aggregate for concrete shall not be greater than 19mm.
9: The Engineer shall specify the length (L) of the culvert structure.
10: Height of fill Hf shall be dtetermined by the conditions on site.
11: Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Box Culvert - Bar Bending Schedules 
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Mass Concrete Relief Culvert (700 x 900) - General Layout
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Mass Concrete Relief Culvert (700 x 900) – Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: All angles are in degrees (360°).
3: Structural concrete 28 day crushing strength = 25 MPa.
4: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa or mild steel (RB) with minimum 
    yield strength 250 MPa.
5: Minimum depth of cover to reinforcement = 40mm.
6: This 700 x 900mm Ø U culvert is the hydraulic equivalent of a 1000 x 600mm deep rectangular aperture.
7: Conversion factor 1mm = 0.0394 Inches.
8: Provide 20mm x 20mm chamfer to all exposed concrete corners.
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Mass Concrete Relief Culvert (900 x 1200) - General Layout
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Mass Concrete Relief Culvert (900 x 1200) – Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: All angles are in degrees (360°).
3: Structural concrete 28 day crushing strength = 25 MPa.
4: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa or mild steel (RB) with minimum 
    yield strength 250 MPa.
5: Minimum depth of cover to reinforcement = 40mm.
6: This 700 x 900mm Ø U culvert is the hydraulic equivalent of a 1000 x 600mm deep rectangular aperture.
7: Conversion factor 1mm = 0.0394 Inches.
8: Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Vented Drift – General Arrangement

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete characteristic strength at 28 days shall be: a) box and end structures: 25 MPa; b) Lean concrete: 10 MPa
4: Stone and sand mix bed of ratio 1:1 shall be placed under lean concrete.
5: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa.
6: Minimum 40mm cover to reinforcement.
7: Minimum bar lap shall be 50xØ of bar.
8: Crushed aggregate for concrete shall not be greater than 19mm.
9: Provide 20mm x 20mm chamfer to all exposed concrete edges.
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Vented Drift – Reinforcement Layout

NOTES: 
1: All dimensions are in millimeters unless otherwise specified.
2: Conversion factor. 1mm - 0.03937 Inches.
3: Concrete characteristic strength after 28 days shall be: a) box and end structures: 25 MPa; b) Lean concrete: 10 MPa.
4: Stone and sand mix bed of ratio 1:1 shall be placed under lean concrete. 
5: Reinforcement shall be structural grade deformed bar (DB), with minimum yield strength 420 MPa.
6: Minimum 40mm cover to reinforcement.
7: Minimum bar lap shall be 50xØ of bar.
8: Crushed aggregate for concrete shall not be greater than 19mm.
9: Provide 20mm x 20mm chamfer to all exposed concrete edges.
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