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(b) pe 11 Th shea;;{' is taken to the supports by a combination of primary (major) and
minor) struts. Hanger reinforcement is required to return the vertical
nts of forces developed in the secondary struts to the top of the member.

, s ___lp <_af<i wz/|P
AN

shall be within the limits 0 £ T, £ F, where T,, is the vertical component of the force carried

by the secondary struts and F is the total vertical component of the external load carried
through the shear span.
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e shear is carried to the supports via a series of minor struts with hanger
ent used to return the vertical components of the strut forces to the top of

the mémber.
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SECTION 7 STRUT-AND-TIE MODELLING

7.1 GENERAL

It shall be permissible to use strut-and-tie models to represent the conditions at gverload
and at failure in non-flexural members and in non-flexural regions of members, as a basis
both for strength design and for evaluating strength.

A strut-and-tie model shall consist of compression elements (struts) an
(ties) that are connected together at nodes to form a load-resisting structdral system.

Strut-and-tie models shall satisfy the following requirements:

(a) Loads shall be applied at nodes, and the struts and ties s
axial force.

(b) The model shall provide load paths to carry the loads and ether actiend\to the supports
or into adjacent regions.

(¢) The model shall be in equilibrium with the appliedJoads a

(d) In determining the geometry of the model, the dim the struts, ties, and
nodal zones shall be taken into acco
(e) Ties shall be permitted to cross s;ﬁ:\
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een the axes of any
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(f)  Struts shall cross or intersect nnI}f\it no

(g) For reinforced concrete members at,a node point, the angle
strut and any tie shall not be less tham 30°.

(h) For prestressed c int,-the angle between the axes of any
strut and any tig“with a tendomacting as rcement shall not be less than 20°,

7.2 CONC

compression field,
cgHipressive ss fie

cannot diverge.
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15

shall be taken as:

1
1.0+066c0t 8

18 measured between the axis of the strut and the axis of a tie passing through a
common node (see Figure 7.2). Where more than one tie passes through a node, or where

the angle &1s different for nodes at each end of a strut, the smallest value of & shall be used
in determining f..

n and b?hape compression fields that are unconfined, the strut efficiency factor

within the limits 0.3< B, <1.0.
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11

{a) Prismatic stress (b) Fan stress field H |
field no bursting forces lc) Bottle g{»rggs\ﬁam\
/?lG/U/HE‘7x1\ TYFES OF STRUTS
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Axis of strut

/—Axis of tie
i / FIGURE 7.2 DEFINIT!DN\QFE

A. = the smallest cross-sectio int along its

length and measured norm

f; = an efficiency factor given in
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ion factor (¢)shall Be obtgified frord Table 2.2.4.

Compressive reinforgément may be,used to i\ﬁgireas

The value of the strength redus

3 uih that the bursting strength of the strut after cracking is not less
than that before clacking. The bursting tension across the strut at cracking may be
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(b) th:ﬁ»c\ajl/w/lated using an equilibrium model, consistent with the bottle shape as shown
in Fighre 7.3. To ensure adequate crack control, splitting forces shall be assessed at
both service and ultimate limit states. The divergence angle (&) for the bottle strut
shall be assessed for each situation but shall not be less than—

(i) tana=1/2........ for serviceability; and

(ii) tan a= 1/5........for strength.
Bursting reinforcement shall be evenly distributed throughout the bursting zomne I
(Figure 7.3), where—

and a and z are the shear span and the projection of the inclined compressive strut normal to
the shear span, respectively (see Figure 7.3). A
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