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COMPOSITE CONSTRUCTION IN
STRUCTURAL STEEL AND CONCRETE

Part 1, Simply-supported Beams in Building

This part of the Code of Practice has been prepared
by a Committee convened on behalf of the Codes of
Practice Committees for Building and for Civil En-
gineering, Having been endorsed by the Council for
Codes of Practice, it was published under the authority
of the General Council on 11th January, 1965.

This Code of Practice makes reference to the following
British Standards and British Standard Codes of
Practice:

B.S. 15. Mild steel for general structural purposes.

B.S. 449, The use of structural steel in building.

CP 3.  Chapter V Loading,

CP 114. The structural use of reinforced concrete in
buildings,

British Standard Codes of Practice are revised, when
necessary, by the issue either of amendment slips or of
revised editions, It is important that users ascertain
that they are in possession of the latest amendments or
editions.

The following B.S.1. references relate to the work on this Code
of Practice:

Comnmittee reference BLCP/CVYCP/!

Draft for comment D 63/8214
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CODE DRAFTING COMMITTEE BLCP/CVCP/1—COMPOSITE
CONSTRUCTION

(Secretariat: Institution of Structural Engineers)

O. A. Kerensky, C.B.E., B.Sc., M.I.C.E., M.LStruct.E.—Chairman
Walter C, Andrews, O.B.E., M.I.C.E., M.1.Struct.E..—Vice-Chairman

P. W. Abeles, D.Sc., M.LStruct.E.
H. C. Adams, M.C.,, M.A,, M..LC.E.*
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J. H. Humphreys, M.L.C.E., M.LStructE.
Donovan H. Lee, B.Sc.(Eng.), M.I.C.E., M.I.Mech.E., M.L.Struct.E.
R. J. Mainstone, M.Eng., AM.L.CE.
J. F. Pain, M.C., B.Sc., M.I.C.E.
E. E. Pool, AM.I.C.E.
W. Hunter Rose, M.Sc., M.LStruct.E.,, M.L.C.E.L, F.G.S.
~ R.E. Rowe, M.A,, AMLC.E., A.M.LStruct.E.
C. E. Saunders, M.1Struct.E.
A. Short, J.P., M.Sc., M.LStruct,E., AAM.L.C.E,
Professor S. R, Sparkes, M.Sc., Ph.D., M.I.C.E., M.LStruct.E.
F. Turton, M.I.Struct.E.

* Resigned November, 1963 and replaced by A. D. Holland, B.S¢., A.M.I.C.E.
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. Tests on shear connectors

APPENDICES

. Load-factor method of design for slabs without
haunches

Determination of number of shear connectors
required

Distribution of shear connectors for heavy
concentrated loads

This Code of Practice represents a standard of good practice
and takes the form of recommendations. Compliance with it does
not confer immunity from relevant legal requirements including
byelaws.

Attention is, however, drawn to the fact that in certain bye-
laws, notably those Building Byelaws based upon one of the
models issued for England and Wales and for Northern Ireland,
and in the Scottish Building Regulations, compliance with the
provisions of certain British Standards or British Standard Codes
of Practice, or of specific clauses therein, is ¢ deemed to satisfy °’
the requirements of certain of the byelaws in the fields covered
by the British Standards and Codes of Practice, or by the specific
clauses referred to.
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BRITISH STANDARD CODE OF PRACTICE CP 117

COMPOSITE CONSTRUCTION IN
STRUCTURAL STEEL AND CONCRETE

Part 1. Simply-supported Beams in Building
FOREWORD

This Part of the Code is the first of a series dealing with all the major aspects
of composite construction. The Code Drafting Committee, set up in June 1961,
first of all surveyed the existing knowledge and practice in this form of con-
struction; the results of this study have been published by the Institution of
Structural Engineers in the form of a Report.

As the preparation of the complete Code will take some time, it was felt
desirable to publish the various parts as each becomes available. It is expected
that later parts will cover:

Complex and special beams in building
Columns in building
Beams, slabs and columns for bridges and gantries,

1. Scope. This Part of the Code deals with simply-supported beams used in
building, the beams being subject to the loads given in CP 3, Chapter V*. It
relates to beams composed of either rolled or built-up structural steel sections,
with or without concrete encasement, acting in conjunction with essentially
in situ reinforced concrete slabs; these elements are so interconnected as to
form a composite section acting as a whole except that the vertical shear is
deemed to be taken by the web of the steel section.

NOTE. In place of the customary, but incorrect, use of the pound as a unit of force, the unit
called a pound-force (abbreviation Ibf) has been used in this Code. It is that force which,

when acting on a body of mass one pound, gives it an acceleration equal to that of standard
gravity. Similar considerations apply to the ton-force (tonf).

2. Symbols. The symbols used in this Code are:

ay, @, . .. Areas of the shear-force diagram on lengths /,, /; . . . of beam,
Ae area of top flange of steel section.
As area of steel section.

* CP 3, * Code of functional requirements of buildings *, Chapter V, * Loading *.
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a

area (in?), per inch run of beam, of transverse reinforcing bars in

the bottom of the slab.

effective breadth of concrete slab.

breadth of top flange of steel section.

diameter Of steel or bar forming helix.

depth of the centre of gravity of the steel section below mid-plane

of slab.

depth of plastic neutral axis below top of slab.

depth of slab.

compressive force in the concrete slab at ultimate load.

equivalent tensile force,

compressive force in the ste¢l beam at ultimate load.

tensile force in the steel beam at ultimate load.

yield stress (Ibf/in?) of the reinforcing bar steel.

length (in) of the shear surface at the shear connectors (see

Subclause 7g).

lengths of sections of a beam into which it is divided by heavy

concentrated loads.

ultimate moment of resistance of composite section.

total number of shear connectors between points of maximum

moment and zero moment.

number of shear connectors at a cross-section.

number of connectors in lengths /;, /; . . . of a beam

number of times each lower transverse reinforcing bar is inter-

sected by a shear surface.

design value of one shear connector as given in Table 1.

shear force per inch run, Ibf/in,

thickness of top flange of steel section.

thickness of web of steel section.

specified cube strength (Ibf/in?) of the concrete

1. at 28 days for ordinary Portland cement, and

2. at 7 days for rapid-hardening Portland cement.

yield stress of the steel section.
yield stress in the steel

assumed stress in the concrete at ultimate load

Ys
Uw

9
=3

3, Materials and workmanship, For structural steel, the materials and workman-
ship should comply with B.S. 449*. For concrete and reinforcing steel, the

materials and

workmanship should be in accordance with CP 1141,

* B.S, 449, * The use of structural steel in building '.
+ CP 114, * Structural use of reinforced concrete in buildings *,

6
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4. Design of slabs. a. Slabs should be dwigm_:d in accordance with CP 114*,

b. In the design of slabs, the stresses caused by composite action need not
be added to the bending stresses in the slabs.

5. Design of composite sections. a. For design in accordance with the elastic
theory, the stresses should be calculated on the basis of a fully composite section
using a modular ratio of 15, the concrete being assumed to have no tensile
strength. Where the steel section alone carries the surrounding concrete during
construction, it should be designed in accordance with B.S. 449%, and the
resulting stresses added to those later induced in the composite section. The
calculated stresses should not exceed the appropriate permissible stresses given
in CP 114* and B.S. 4491. The effect of shrinkage may be ignored.

b. Alternatively, the composite section may be designed by the load-factor
method, using an overall factor of 1-75. In calculating the ultimate moment of
resistance of the section, the stresses to be taken should be the specified yield
strength of the steel and four ninths of the specified cube strength of the con-
crete. Suitable methods of calculation are given in Appendix A. For unpropped
beams, the steel section should comply with B.S. 449t during construction. In
no case should the total elastic stress in the steel beam under working loads
exceed (-9 times the specified yield stress, nor the stress in the concrete exceed
one third of the specified cube strength.

NOTE. The specified cube strength of the concrete is the works cube crushing strength
measured at 28 days for concrete made with ordinary Portland cement or at 7 days for
concrete made with rapid-hardening Portland cement.

¢. In calculating the stresses in the concrete element of the composite section,
stresses due to bending in the slab need not be included.

d. Precast concrete shuttering may be assumed to act as part of the slab,
provided that:

1. the joints between units in the compression zone of the slab are
thoroughly filled with concrete of similar strength to that of the in situ
concrete;

2. the surface of the precast units in contact with in situ concrete is clean
and rough when the in situ concrete is placed;

and 3. one projecting link (not less than 3{s in dia.) is provided per foot of
plank width at each bearing end.

6. Effective width of a concrete flange. The recommendations in CP 114* should
be followed unless a detailed analysis is made of the longitudinal shear on the
assumption that it is carried by in situ concrete only. Additional reinforcement
should be provided if necessary.

* CP 114, * Structural use of reinforced concrete in buildings *
t B.S. 449 * The use of structural steel in building °.
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