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Abstract: In this study focused member with typically b/d ratio
of members once a parameter of depth constant and another
parameter is width constant. Additional consideration should be
given to member having b/d ratio of about its analyzing and
designing resistivity, which are also representative of wide beams
used in industry. Each of these geometric relationships should be
considered in the context of member with web reinforcement.
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1. Introduction

The importance of accounting for the longitudinal
reinforcement, the flexibility and flexibility requirements, and
the impact of concrete strength have also been identified as
appropriate for accurately predicting shear strength.

However, it is not widely agreed whether the width of the
member is an important parameter, and whether it minimizes
the influence of other parameters. For example, ACI 318-05
construction code allows for very high levels of shear pressure
application on the basis of the width of the members, but does
not require a variety of analytical methods to predict shear
requirements for these same components. Conversely, some
design standards work by providing uniformity regardless of
member type or scope. There is concern that different strengths
based on the full member's range will produce different levels
of safety throughout the range of possible designs.

Much of the research published for members containing web
reinforcement is also focused on younger, younger members.
These studies seek to confirm the important structural
parameters within the context of the widely accepted concrete
beams method. These sub-components can be represented by
the three systems, with the key influences provided, the amount
of consolidation, and the long-term fragmentation of the web
consolidation. Shear pressure barriers have been established to
accomplish a “fuse action” to allow for web reinforcement, in
addition to sub-ductile processes such as concrete strut barking.
For a small member, a limited number of web reinforcements
will be successfully ‘anointed’ in the cross section where they
are placed, because the distance between the largest concrete

and the web reinforcement leg is very small. Leonhardt and
Walther (1964) found the need to look at the three-dimensional
energy flow for a wide variety of major components, but a few
studies have focused on this analogy using analysis of species
with geometry and a number of reinforcement showing current
construction methods. Therefore, no detailed specification
requirements have not been established for broader members
that allow for the consistent addition of smaller beam models to
larger, wider operational beams. It is important to identify the
limitations of the spaces that ensure that the impact of
reinforcement on the wider member can be better represented
by shaving power models.

There were main principal objectives in this study:

e To investigate whether wide members subject to
transverse loading behave identically in shear to narrower
members, on a unit width basis, for members with web
reinforcement.

e To determine the influence on shear capacity of the
distribution of web reinforcement across the member
width.

e To estimate the impact of the loaded-width-to-member-
width ratio (and supported-width-to-member-width ratio)
on the capacity of shear critical members.

2. Literature Review

A large proportion of the published research on shear in
structural concrete has focused on small, narrow specimens.
Additionally, many of the shear-critical specimens from the
literature contain high levels of flexural capacity relative to the
flexural demand at the force corresponding to shear failure. For
example, in formulating the IS 456:2000 expression for shear
capacity in members without and with web reinforcement
described in Section 40.2, 40.3 and 40.4, A lack of “wide”
members is evident. Thus, there was no direct test evidence to
suggest that wide members behave in similar or different
respects than narrow members. Furthermore, longitudinal
reinforcement ratios in the data set were much higher than the
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Table 1
As-built properties of beam specimen (with constant overall D)

Grade of concrete | L (mm) | b (mm) | D(mm) | d (mm) | Ax (mm? | 0.04bD (mm?) | f, fo
M-25 6 250 500 457 1892 5000 415 | 25
M-25 6 300 500 457 1957 6000 415 | 25
M-25 6 350 500 457 2021 7000 415 | 25
M-25 8 250 500 457 3132 5000 415 | 25
M-25 8 300 500 457 3219 6000 415 | 25
M-25 8 350 500 457 3307 7000 415 | 25
M-25 10 250 500 457 4703 5000 415 | 25
M-25 10 300 500 457 4821 6000 415 | 25
M-25 10 350 500 457 4938 7000 415 | 25

Table 2
As-built properties of beam specimen (with constant overall b)

Grade of concrete | L (mm) | b (mm) | D (mm) | d (mm) Ay (MM?) 0.04bD (mm?) | f, | f«
M-25 6 500 250 207 4030 5000 415 | 25
M-25 6 500 300 257 3267 6000 415 | 25
M-25 6 500 350 307 2818 7000 415 | 25
M-25 8 500 250 207 7054 (redesign) 5000 415 | 25
M-25 8 500 300 257 5645 6000 415 | 25
M-25 8 500 350 307 4794 7000 415 | 25
M-25 10 500 250 207 10917 (redesign) 5000 415 | 25
M-25 10 500 300 257 8677 (redesign) 6000 415 | 25
M-25 10 500 350 307 7312 (redesign) 7000 415 | 25

reinforcement ratios consistent with flexure-critical designs.

A sectional analysis of member’s subject to shear was
presented in this paper. This chapter provides an overview of
additional relationships that are unique to wide to depth ratio of
members. Examines research directed at establishing a
relationship between member cross section (width to depth
ratio) and the shear stress at failure, for members with web
reinforcement. When web reinforcement is provided, the
appropriate distribution of the stirrup legs over the member
cross-section is considered. Finally, wide beams may be
supported on wall segments that are narrower than the member.
In this paper considers the influence of this width difference on
the shear capacity of beams.

3. Methodology

An extensive analytically this program was developed to
provide analyses the results for use in correlating the main shear
performance parameters in the study. Consistent with the
objectives of the research program, these included specimens
that varied principally in width, specimens providing similar
web reinforcement quantities but utilizing different transverse
distribution strategies, and wide specimens with narrow and
full-width load and simply support conditions. A range of
member depths were evaluated, consistent with member
dimensions used in practice. Specimens contained various
flexural reinforcement ratios, including ratios approaching the
levels needed to achieve flexure-critical conditions.

A total of fifty-four large-scale (b= 250mm, 300mm and
350mm with constant D=500, then change the section constant
b=500mm with varying depth d= 250mm, 300mm and 350mm
each cross section of clear span 6m, 8m, and 10m M-25 grade
of concrete so total of fifty-four specimens where nominal
dimension.

Beam Configuration:

A large wide specimen, designated Beams, was designed and
analyses according to the provisions of 1S 456:2000. Once an
effective width was selected as comparable to overall depth of
the section analyzed beams and there after an overall depth has
chosen as comparable to width of the section.

Beam analyses design procedures,

The specimen was analyses and design by the two different
methods:

1. By the manual analysis using code of practice IS 456:

2000.

2. The beam design by the STADD.Pro

The specimen was loaded by uniformly distributed load of
about 30 kN. This allowed proper seating of the load and
support, and permitted an initial check of the analysis set-up.

Design of doubly reinforced simple supported beam (by
anylysis):

1. Clear Span = 6.00 m (6000 mm)

2. Wall width = 0.50 m (500 mm)

3. Size of Beam (restricted) = 0.50 m X 0.30 m (500 mm
X 300 mm)
External load = 30.00 kN/m (30000 N/m)
Concrete = M-20 (Unit weight concrete = 25000N/m?®)
Steel ¥ =415 N/mm?
Tensile stress = 230 N/mm?
Bottom Main reinforcement 1st tier = 25 mm ¢
. Top Main reinforcement = 20mm ¢
10.2 - lgd. Strirrups = 8 mm ¢
11.Cover = 25 mm ¢

©o~No O~

4. Result

This study has examined significant parameters for
predicting shear capacity in narrow and wide reinforcement
concrete members. This included the influence on the shear
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stress at failure from member depth, longitudinal reinforcement
ratio, and the longitudinal spacing of web reinforcement. For
wide member, additional parameters were considered,
including the member width the distribution of web
reinforcement across the width, and the influence of load. The
investigation focused on width and depth of the section, where
sectional capacity model is traditionally used in design. This
chapter summarizes the result of these findings, by providing
the recommended sectional shear provision for use in the design
and analysis of wide and narrow reinforced concrete member
shows as in fig.

g 20 mm @ n !

8 mmé 2 igd strips 20 im® __n

| S, mmcic |
¥ . 2 =
T > t
b
[ > mm
r 3 + 4
Ut off o] et off &
n_nos bars 25  mmd
r n_nos bars 25 __mm&
(a) L section
n_nos bars 20 mm®top bars
n_nos bars 20 mma
/ s 25

- mm cover

T © 8 mmo 2Iigd strips T

S, mm cic d

D n_nos bars 25  mmae mm

mm '/ ¥ n_nos bars 25 _mma
l 25
5 mm cover
e D » — b > §

mm
(b) section at mid span

Fig. 1. Sectional view of member

© section at support

A. Member with web Reinforcement

Parameter significant to predicting sectional two-way
problem for shear capacity for member with web reinforcement
were described in Chapter 4. The methodology that is that is
recommended from this study makes no distinction between
shear capacities in narrow beam, and in wide beams. A common
set of equation should apply to all three types.

The recommended design and analysis provision were
adapted from the current IS 456:2000. These provisions were
found to provide more consistent predictions of member
capacity for a range of member capacity for a range of member
geometries, including members of varying width to depth, than
the IS 456:2000 provision. Further a restriction on the
maximum spacing of web reinforcement across the member
width was proposed. The notation in the model has been
changed from its width to depth to reflect notation used in this
thesis.

The shear capacity for model in member with web
reinforcement was developed and the models is shear is
tabulated in below as the section shown in fig.

Table 3
Shear and strain in section in same overall depth
Concrete Grade | LENGTH (m) | WIDTH (m) | DEPTH (m) | f (N/mm?) | 7, (N/mm?) | 1. (N/mm?)
0.25 0.5 0.00281 352 111
6m 0.3 0.5 0.00281 352 0.94
0.35 0.5 0.00281 352 0.82
0.25 0.5 0.00281 352 1.54
M-25 8m 0.3 0.5 0.00281 352 1.31
0.35 0.5 0.00281 352 1.14
0.25 0.5 0.00281 352 1.98
10m 0.3 0.5 0.00281 352 1.68
0.35 0.5 0.00281 352 1.46
Table 4
Shear and strain in section in same width
Concrete Grade | LENGTH (m) | WIDTH (m) | DEPTH (m) s fe (N/mm?) | 7 (N/mm?) | 1. (N/mm?)
0.5 0.25 0.002 325 1.34 0.83
6m 0.5 0.3 0.00229 325 1.08 0.7
0.5 0.35 0.00248 343 0.9 0.62
0.5 0.25 minimum reinforcement exceeds (> .04bD)
M-25 8m 0.5 0.3 0.00229 325 147 0.85
0.5 0.35 0.00248 343 1.24 0.74
0.5 0.25 minimum reinforcement exceeds (> .04bD)
10m 0.5 0.3 minimum reinforcement exceeds (> .04bD)
0.5 0.35 minimum reinforcement exceeds (> .04bD)
Table 5
Comparison the result of manual calculation and the STADD pro result (constant D)
Concrete Grade | LENGTH (m) | WIDTH (m) | DEPTH (m) | By Manual calculation By STADD pro
0.5 0.25 Permissible for designing | Permissible for analysis
6m 0.5 0.3 Permissible for designing | Permissible for analysis
0.5 0.35 Permissible for designing | Permissible for analysis
0.5 0.25 Permissible for designing | Permissible for analysis
M-25 8m 0.5 0.3 Permissible for designing | Permissible for analysis
0.5 0.35 Permissible for designing | Permissible for analysis
0.5 0.25 Permissible for designing fails while detailing
10m 0.5 0.3 Permissible for designing | Permissible for analysis
0.5 0.35 Permissible for designing | Permissible for analysis
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Comparison the result of manual calculation and the STADD pro result (constant b)
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Concrete Grade | LENGTH (m) | WIDTH (m) | DEPTH (m) By Manual calculation By STADD pro
M-25 6m 0.5 0.25 Permissible for designing Permissible for analysis
0.5 0.3 Permissible for designing Permissible for analysis
0.5 0.35 Permissible for designing Permissible for analysis
8m 0.5 0.25 Min. reinforcement exceed (>0.04bD) | fails while detailing
0.5 0.3 Permissible for designing fails while detailing
0.5 0.35 Permissible for designing Permissible for analysis
10m 0.5 0.25 Min. reinforcement exceed (>0.04bD) | fails while detailing
0.5 0.3 Min. reinforcement exceed (>0.04bD) | fails while detailing
0.5 0.35 Min. reinforcement exceed (>0.04bD) | fails while detailing
Table 7
For M-25, Fe- 415, and Clear Span- 6m
S. No. | Section Width B(in m) | Section Depth D(in m) | Section (in mxm) B/D ratio
1 0.38 0.5 0.38x0.5 Doubly not required (Mup < My iim)
2 0.37 0.5 0.37x0.5 0.74
3 0.09 0.5 0.09%0.5 0.18
4 0.08 0.5 0.08x0.6 minimum reinforcement exceeds (> 0.04bD)
Table 8
For M-25, Fe- 415, and Clear Span- 8m
S. No. | Section Width B (in m) | Section Depth D(in m) | Section (in mxm) B/D ratio
1 0.73 0.5 0.73x0.5 Doubly not required (Myp < Myjim)
2 0.72 0.5 0.72x0.5 1.44
3 0.15 0.5 0.15%x0.5 0.3
4 0.14 0.5 0.14x0.6 minimum reinforcement exceeds (> 0.04bD)
Table 9
For M-25, Fe- 415, and Clear Span-10m
S. No. | Section Width B(in m) | Section Depth D(in m) | Section (in mxm) B/D ratio
1 1.33 0.5 1.33x0.5 Doubly not required (Myp < My jim)
2 1.32 0.5 1.32x0.5 2.64
3 0.24 0.5 0.24x0.5 0.48
4 0.23 0.5 0.23x0.6 minimum reinforcement exceeds (> 0.04bD)
Comparison the result of manual calculation and the STADD The section has been consider as in above tabulation are

pro result:

The comparison of the analysis by manual and Programming
by STADD pro is tabulated below were the following members
was similar and some member were dissimilarity are shown.

5. Conclusion

In this study also focused member with typically b/d ratio of
members once a parameter of depth constant and another
parameter is width constant. Additional consideration should be
given to member having b/d ratio of about its analyzing and
designing resistivity, which are also representative of wide
beams used in industry. Each of these geometric relationships
should be considered in the context of member with web
reinforcement. The details are tabulated in table 7, 8 and 9.
B/D ratio (for same over all depth, D)

The section has been consider as in above tabulation are
failed in section 0.38x0.5 and above by doubly not required
(Myp < Muyiim) and 0.08x0.5 and below by minimum
reinforcement exceeds (> 0.04bD) as consider by 1S 456:2000.

The section has been consider as in above tabulation are
failed in section 0.73x0.5 and above by doubly not required
(Myp < Muyiim) and 0.14x0.5 and below by minimum
reinforcement exceeds (> 0.04bD) as consider by 1S 456:2000.

failed in section 1.33x0.5 and above by doubly not required
(Mio < Muyiim) and 0.23x0.5 and below by minimum
reinforcement exceeds (> 0.04bD) as consider by IS 456:2000.
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