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Aim

The advantage of a box culvert on a bridge is the following: a bridge needs to be founded on good soil, and thus requires important preliminary studies and insecurity regarding final cost, whereas a box culvert is a rigid box sitting on a wide surface, and therefore able to cope with averagely good soil. In other terms, this box culvert spares the soil study, provided that the soil is reasonably good. The wingwalls are long in order to ensure sitting of the whole structure.
This standard is meant for feeder roads (3m90 passing width). Empty section is some 5m2, which allows small-sized rivers through.
Specifications — 8' box culvert
(Please refer to drawings)

> The box culvert is 2m40 free span, 3m90 free passing surface, and 2m40 free height. 
> Wing walls are 2m40 long.

> Very heavily (mechanically) compacted bedding has be ensured before casting the ground slab.
> All concrete works have to be mechanically vibrated. Crushed rock must be  smaller than 2cm50 (1'').
> All slabs and walls are 0m30 thick.
> Reinforcement is in two beds, each set 50mm from the relevant surface: 

long = 8mm rebar every 150mm (11mm rebars are to be rejected)



31 frames for the body + 27 frames per wing wall

Every second long bar is shaped to reach lower bed
(see details)


cross = 8mm rebar every 200 mm
> Railing comprises of 2 horizontal lines (2' apart) and 5 vertical lines (5' apart), on each side of the road.

Calculations

Considered load is 1.5 tons per square meter. 

Calculated spacing of the bars is 331 mm. Security factor of 2 brings it down to 165 mm, rounded down to 150 mm (thus, security factor is actually of 2.2).

Additional securities:

> The slab is rigidly connected to the walls ("moment d'encastrement aux appuis" in French), 

> Every second rebar is shaped in order to reach the other side (see drawing), which provides an additional 50% of steel in the requested place.

> Headwalls function as beams, but are not counted in the calculations.
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Calculations Calculations

Width 4.5m 4500mm

1000*B1

Span 2.4m 2400mm

1000*B2

Thickness 0.3m 300mm

1000*B3

Load 1500kg/m^2 0.0015kg/mm^2

B4/1000000

Weight 840kg/m^2 0.00084kg/mm^2

B3*2800 B5/1000000

Total load 2340kg/m^2 0.00234kg/mm^2

B5+B4 B6/1000000

9.81N/kg

Total load 103N/mm

D6*D7*D1

F(sd) for steel 435N/mm2

Necessary steel surface 684mm2

D8*D2^2/3480/(D3-50)

Rebar diameter 8mm

Rebar surface 50mm2

(D11/2)^2*PI()

Number of necessary rebars 13.6Units

D10/D12

Distance between rebars 331mm

D1/D13

Security factor 2

Final distance between rebars 165mm

D14/D15


Documents

1. General views
2. Plan view

3. River direction section

4. Road direction section

5. Recommended steelwork details

6. Standard Bill of Quantities (blank)

This document can be used for tenders

7. Standard Bill of Quantities (filled)

Prices are indicative only (Liberia 2009).

Some quantities may vary upon specific conditions.

Items marked (1) may be provided by the community. Crushed rock should be of professional quality, and therefore may not be included here.

Transportation (2) may vary, for instance between 10% and 20% according to distance and road condition.
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		Topic		Figure		Unit		Figure		Units		Calculations		Calculations

		Width		4.5		m		4500		mm				1000*B1

		Span		2.4		m		2400		mm				1000*B2

		Thickness		0.3		m		300		mm				1000*B3

		Load		1500		kg/m^2		0.0015		kg/mm^2				B4/1000000		30.375

		Weight		840		kg/m^2		0.00084		kg/mm^2		B3*2800		B5/1000000

		Total load		2340		kg/m^2		0.00234		kg/mm^2		B5+B4		B6/1000000

								9.81		N/kg

		Total load						103		N/mm				D6*D7*D1

		F(sd) for steel						435		N/mm2

		Necessary steel surface						684		mm2				D8*D2^2/3480/(D3-50)

		Rebar diameter						8		mm

		Rebar surface						50		mm2				(D11/2)^2*PI()

		Number of necessary rebars						13.6		Units				D10/D12

		Distance between rebars						331		mm				D1/D13

		Security factor						2								2.2049081396

		Final distance between rebars						165		mm				D14/D15






