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NOTES ON PREPARATION OF SPAN LOAD TABLES

1.0. Introduction

The span load tables prepared by IIRS in the early 1970’s were based on tests on composite lintels and used the design formulae for composite construction commonly applied to the construction of composite bridge decks using prestressed beams and in-situ infill concrete. The tables gave the depth of brickwork or blockwork required for two load conditions, 5.2 kN/m (350 lbs/ft) at first floor level and 7.5 kN/m (500 lbs/ft) at eaves level. These loads having been taken from B.S. 1239 : 1956 “Lintels – Cast Concrete and Natural Stone”. These tables have served the industry well and some 300,000 to 400,000 houses have been constructed in the past 15 years using composite prestressed concrete lintels satisfactory.

The IIRS design method used a shear stress of approximately twice that given by the B.S. 111 : 1970 “Structural Recommendations for Load Bearing Walls” and was thus clearly outside the code requirements even though the specification and workmanship requirements would have complied with the then current document CP 121 : 1973 “Walling”.

The withdrawal of B.S. 1239 : 1956 in 1979 and the increasing use of timber roof trusses spanning from outside wall to outside wall have made the two simplistic load conditions outdated. In the cases of the eaves load the 7.5 kN/m is possibly dangerous because timber trusses in excess of 10 m overall length can create a greater load condition.

2.0. Design basis of new tables

B.S. 5977 “Lintels” was intended to be published in three parts viz:

Part 1
Method of Assessment of Load

Part 2
Specification for Prefabricated Lintels

Part 3
Method of Design Composite Lintels

Part 1 and 2 were published in 1981 and 1983 but Point 3 was abandoned and is intended to be covered by B.S. 5628 Part 2 “The Structural Use of Reinforced & Prestressed Masonry” published in 1985.

The new IIRS Construction Division span load tables for domestic construction have been prepared using B.S. 5977 Part 1 for the assessment of load and B.S. 5628 Part 3 for design formulae and stresses in the materials.

The controlling design parameter for the composite lintel spans and loadings in the tables, with one or two exceptions in the spans over 3.0 m, is the allowable shear stress in the masonry. Clause 19.1.3.1 ‘Shear in Bending’ of B.S. 5628 Part 2 allows the basic shear stress of 0.35 N/m2 to be increased depending on steel area and the shear span. In using this enhanced shear stress in the  preparation of tables this increase was limited to a maximum of 0.7 N/mm2 because this figure gave approximately similar span/load conditions to those used in the earlier IIRS tables.

The tables have also been limited to a load of 30 kN/mm which should be more than adequate for domestic construction even though the calculations would have allowed loads considerably in excess of this figure.

Table No. 1(a) 

Composite Lintel Construction

Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

100 mm SOLID BLOCKS



[image: image1]
Span – Load Table
	Depth

d mm

100 mm blockwork
	Clear Span (metres)

	
	0.3
	0.5
	1.0
	1.3
	1.6
	2.0
	2.3

	140
	12.7
	6.2
	4.1
	3.0
	2.2
	1.6
	-

	215
	21.6
	10.6
	6.9
	5.1
	4.0
	3.3
	2.7

	290
	30.5
	14.8
	9.8
	7.2
	5.7
	4.7
	3.9

	365
	>30
	19.1
	12.6
	9.4
	7.3
	6.0
	5.1

	440
	>30
	23.5
	15.5
	11.5
	9.0
	7.4
	6.2

	515
	>30
	27.8
	18.3
	13.5
	10.5
	8.8
	7.4


Note
1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m
Table No. 1(b)
Composite Lintel Construction
Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

100 mm SOLID BLOCKS
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Span – Load Table
	Depth

d mm

100 mm blockwork
	Clear Span (metres)

	
	0.3
	0.5
	1.0
	1.3
	1.6
	2.0
	2.3

	140
	12.7
	6.0
	3.7
	2.6
	1.6
	0.8
	-

	215
	21.6
	10.5
	6.8
	4.8
	3.5
	2.7
	1.9

	290
	30.5
	14.8
	9.7
	7.0
	5.4
	4.2
	3.3

	365
	>30
	19.1
	12.6
	9.3
	7.1
	5.6
	4.6

	440
	>30
	23.5
	15.5
	11.4
	8.9
	7.1
	5.8

	515
	>30
	27.8
	18.3
	13.6
	10.6
	8.6
	7.1


Note

1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m
Table No. 2(a) 
Composite Lintel Construction

Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

150 mm SOLID BLOCKS
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Span – Load Table
	Depth

d mm

150 mm blockwork
	Clear Span (metres)

	
	0.3
	0.6
	1.0
	1.3
	1.6
	2.0
	2.3

	140
	19.1
	9.25
	6.1
	4.5
	3.1
	2.1
	-

	215
	>30
	15.7
	10.4
	7.7
	6.0
	4.9
	3.9

	290
	>30
	22.2
	14.7
	10.9
	8.5
	7.0
	5.9

	365
	>30
	28.7
	18.9
	14.0
	11.0
	9.0
	7.6

	440
	>30
	>30
	23.2
	17.2
	13.5
	11.1
	9.4

	515
	>30
	>30
	27.5
	20.4
	16.0
	13.1
	11.1


Note

1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m
Table No. 2(b)
Composite Lintel Construction
Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

150 mm SOLID BLOCKS
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Span – Load Table
	Depth

d mm

150 mm blockwork
	Clear Span (metres)

	
	0.3
	0.6
	1.0
	1.3
	1.6
	2.0
	2.3

	140
	19.1
	9.0
	5.7
	3.8
	2.2
	1.1
	-

	215
	30
	15.7
	10.2
	7.2
	5.3
	3.9
	2.7

	290
	30
	22.2
	14.6
	10.6
	8.0
	6.2
	4.9

	365
	30
	28.7
	18.9
	13.9
	10.7
	8.5
	6.8

	440
	30
	30
	23.2
	17.2
	13.4
	10.7
	8.8

	515
	30
	30
	27.5
	20.4
	16
	12.9
	10.6


Note

1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m
Table No. 3(a) 
Composite Lintel Construction

Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

250 mm SOLID BLOCKS
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Span – Load Table

	Depth 

d mm

215 mm

blockwork
	Clear Span (metres)

	
	0.3
	0.6
	1.0
	1.3
	1.6
	2.0
	2.3
	2.6
	3.0

	175
	>30
	17.6
	11.6
	8.6
	6.7
	5.0
	3.4
	2.2
	-

	285
	>30
	>30
	20.6
	15.3
	12.0
	9.8
	8.3
	7.1
	5.6

	395
	>30
	>30
	29.6
	21.9
	17.2
	14.1
	11.9
	10.3
	9.0

	505
	>30
	>30
	>30
	28.6
	22.4
	18.4
	16.6
	13.4
	11.7


Note

1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m
Table No. 3(b)
Composite Lintel Construction
Table of Uniform Distributed Loads in kN/m for Composite Lintels Constructed with

250 mm SOLID BLOCKS
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Span – Load Table

	Depth 

d mm

215 mm

blockwork
	Clear Span (metres)

	
	0.3
	0.6
	1.0
	1.3
	1.6
	2.0
	2.3
	2.6
	3.0

	175
	>30
	17.4
	11.1
	7.8
	5.6
	3.8
	2.1
	-
	-

	285
	>30
	>30
	20.5
	14.9
	11.2
	8.7
	6.9
	5.4
	3.9

	395
	>30
	>30
	29.6
	21.9
	16.8
	13.4
	10.9
	8.9
	7.3

	505
	>30
	>30
	>30
	28.6
	22.4
	18.1
	15.0
	12.4
	10.4


Note

1. Composite lintels shall be constructed in accordance with the Construction Specification.

2. Where roof and floor loads in domestic construction have not been calculated:

· eaves level loading is unlikely to exceed 7.5 kN.m provided that roof trusses do not exceed 10 m in length

· timber floor loads are unlikely to exceed 5.0 kN/m

Construction Specification

Prestressed Units
Concrete strength at transfer



=
35 N/mm2
Concrete characteristic strength at 28 days

=
40 N/mm2
Minimum length of unit   =   clear span  +   450 mm

Concrete Blocks
Blocks shall comply with I.S. 20 and have compressive strength of 5.0 N/mm2 when tested in accordance with that standard.

Mortar
Mortar shall have a compressive strength of 4.0 N/mm2 at 28 days when tested in accordance with ICP 5 “Structural Use of Unreinforced Masonry”. This can be expected to be obtained from 1 : 1 : 6   cement : lime : sand.

Composite Lintel
Depth of Lintel
The appropriate depth of construction for the load and load conditions shall be chosen from Tables 1(a) to 3(a) or 1(b) to 3(b)
Bearing
The prestressed lintel shall be mortar bedded on to the supports with minimum 200 mm bearings

Joints
Joints within the composite lintel area shall not exceed 12 mm and all horizontal and vertical beds must be completely filled with mortar of the strength specified

Props
Span



Propping


1.2 m – 2.6 m


Centre prop required


2.6 m – 3.6 m


Two props at third point 






required


Strong props shall be provided during construction and left in place until the construction has matured.

DPC’s
Damp proof course materials must not be placed across bed joints inside the depth of the composite lintel

Floor loads
Floor loads from joists or from joist hangars must not be applied to composite lintels below the level shown in the appropriate table

Wall Ties
Wall ties should be provided at 1 m centres in each course of blocks within the composite lintel depth

Hollow Blocks
Hollow blocks shall not be used within the area of the composite lintel
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Table No. 3
	IN – SITU CONCRETE                     minimum strength of in-situ concrete

                                                                 30 N/mm2

	Position

and

Loading
	Width B

of Lintel

(mms)
	Depth D on in-situ concrete required to form Composite Lintels
	Weight of prestressed unit: kgs/metre

	
	
	Clear Span (metres)
	

	
	
	0.5
	1.0
	1.5
	2.0
	2.5
	3.0
	3.5
	
	

	First
	100
	50
	50
	75
	125
	150
	-
	-
	
	16

	Floor
	150
	50
	50
	75
	125
	150
	200
	-
	
	24

	Level
	225
	50
	50
	50
	75
	100
	125
	150
	
	37

	5.0 kN/m
	275
	50
	50
	50
	75
	100
	125
	150
	
	46

	
	
	50
	75
	125
	200
	275
	-
	-
	
	16

	Eaves
	100
	50
	50
	100
	150
	200
	275
	-
	
	24

	Level
	150
	50
	50
	50
	100
	100
	150
	200
	
	37

	7.3 kN/m
	225
	50
	50
	50
	100
	100
	150
	200
	
	46

	Number of Props Required
	No Props Required
	One Prop

At Centre
	Two Props

At Third Pts
	


clear span





Depth


   d





200 mm minimum bearing





Load Condition


 (Eaves Level)





Area of wall deducted as dead load shown hatched





Level of application of  UDL





Level of application of  UDL





Load Condition


 (Floor level)





Area of wall deducted as dead load shown hatched





200 mm minimum beraring





Depth


    d





Clear span





Load Condition


 (Eaves Level)





Area of wall deducted as dead load shown hatched





Level of application of  UDL





clear span





Depth


   d





200 mm minimum bearing





Load Condition


 (Floor level)





Area of wall deducted as dead load shown hatched





Level of application of  UDL





Clear span





Depth


    d





200 mm minimum beraring





Load Condition


 (Eaves Level)





Area of wall deducted as dead load shown hatched





Level of application of  UDL





clear span





Depth


   d





200 mm minimum bearing





Load Condition


 (Floor level)





Area of wall deducted as dead load shown hatched





Level of application of  UDL





Clear span





Depth


    d





200 mm minimum beraring














