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The Influence of Moment Redistribution on the 

Optimization of Beam Reinforcement in 

Multistorey Structures 

Chaitali Bangar, Roshni John

Abstract: The redistribution of design bending moments in 

continuous reinforced concrete beams is widely acknowledged as 

a valuable resource for designers of reinforced concrete 

structures. Moment redistribution is beneficial for practical 

design, as it provides flexibility in reinforcement arrangement. 

According to IS 13920:2016, the minimum reinforcement at the 

bottom face of the beam at support locations must be 50% of the 

top reinforcement at the same point. At the same time, it should be 

no less than 25% of the support reinforcement at midspan to meet 

ductility requirements. In detailing the junctions between columns 

and beams, the author has noted that congestion of reinforcement 

at the column faces of the beams poses practical challenges when 

placing both longitudinal and transverse rebars for the columns. 

This congestion can lead to inadequate concrete compaction, 

increasing the risk of honeycombing. By redistributing the top 

moment in the beam at the support location to the bottom face at 

midspan, it becomes possible to reduce both the top and bottom 

reinforcement at the supports, thus optimizing the reinforcement 

allocation in beams. This study examines a three-dimensional 

G+20-storey building, which includes both laterally stiffened and 

unstiffened designs with symmetrical plans. The entire structure is 

situated in zone III on medium soil conditions, incorporating 

partial moment releases. The percentages of moment redistributed 

in the beams were determined at 10%, 20%, and 30% for the 

laterally unstiffened structure, and 10% for the laterally stiffened 

structure. Following this, a response spectrum analysis was 

performed using STAAD Pro. By IS 13920:2016, comparisons 

were made between the beams' top and bottom-face longitudinal 

reinforcement across various moment redistribution values. 

Keywords: Building With and Without a Shear Wall, Moment 

Redistribution in Beams, Longitudinal Reinforcement in Beam 

I. INTRODUCTION

We know that for fixed or continuous beams subjected

to uniformly distributed loads, it is typical to observe larger 

moments in the support regions than in the spans. When 

designing a reinforced concrete (RCC) section, this results in 

a congested arrangement of reinforcement bars at the 

supports, which can complicate the pouring and compaction  
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of concrete. To address this issue, a portion of the moment at 

the support is redistributed to the span region. Moment 

redistribution entails reducing the moment in areas where it 

is higher and correspondingly increasing it in regions where 

it is lower [1].  

In the limit state of collapse method, Cl.37.1 of IS 456:2000 

recommends the redistribution of the calculated moment in 

continuous beams and frames satisfying the following 

conditions: 

1. Equilibrium between the internal forces and the external

loads should be maintained.

2. The elastic moment at any cross-section in a member due

to a particular combination of loads shall not be reduced

by more than 30 per cent of the numerically largest

moment given anywhere by the elastic maximum moment

diagram for the particular member, covering all

appropriate combinations of loads.

3. A 30% reduction in the moment is permitted in several

stories of four or fewer and above shall be restricted to

10% for structures where the structural frames provide

lateral stability.

4. Cross-sections having moment capacity after

redistribution less than that of the elastic maximum

moment shall satisfy the relationship:

(Xu / d) + (δ M / 100) ≤ 0.6 (I)

Where, Xu = depth of the neutral axis,

d = effective depth, and

δM = percentage reduction at the moment.

The subtle meaning of all these provisions made regarding

redistribution of the moment will be easily understood from 

the following illustration of a fixed beam carrying a 

uniformly distributed load over its entire span as shown in 

Fig. 1 

[Fig.1: Moment Redistribution B.M.D (from Shaha and 

Karve's Book)][1] 
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Curve-I i.e. A1C1B1 shows the elastic moment diagram at 

ultimate load. 

Curve-II i.e., A2C2B2 represents the bending moment 

diagram after reducing the numerically largest support 

moment by 30% as per condition 3. 

Curve - III is obtained by reducing each ordinate of the 

curve - 1 by 30% to satisfy condition 3. 

II. LITERATURE REVIEW AND OBJECTIVE 

A. Literature Review 

A brief review of previous studies focuses on finding out 

the behaviour of the structure under different moment release 

percentages as compared to that when no moment release is 

available. 

1. Ling Li., et al (2024) The research focused on the 

investigation of two-stage moment redistribution: elastic 

and plastic moment redistribution. Using ABAQUS finite 

element software, a numerical analysis of two-span UHPC 

(Ultra High-Performance Concrete) beams with high-

strength reinforcement was conducted. The study 

involved a detailed examination of nine simulated two-

span UHPC continuous beams, focusing on failure modes, 

load-displacement curves, changes in support reaction 

forces, tensile strains of steel bars, and the entire process 

of moment redistribution. Parameters studied included 

neutral axis depth factor, concrete strength, yielding 

strength of reinforcement, beam depth, span-depth ratio, 

reinforcement ratio between mid-span and intermediate 

support section, and various load forms [1].  

 

2. Tiejiong Lou., et al (2021) This study evaluates the 

influence of substituting steel rebars with carbon- or glass-

fibre-reinforced polymer (CFRP or GFRP) on moment 

redistribution in prestressed concrete beams (PCBs) with 

external CFRP tendons. A numerical model is introduced, 

and simulations are conducted on two-span continuous 

beams with steel, CFRP, or GFRP rebars of varying areas 

(Ar2 = 360–3560 mm2), maintaining a ratio Ar1/Ar2 = 

1.5, where Ar1 and Ar2 denote the areas of tensile rebars 

over positive and negative moment zones, respectively. 

Findings indicate that moment redistribution is primarily 

influenced by concrete cracking in beams with fibre-

reinforced polymer (FRP) rebars, while in beams with 

steel rebars, it is affected by both concrete cracking and 

steel yielding. Consequently, the use of FRP rebars results 

in significantly lower moment redistribution compared to 

steel rebars [2].  

 

3. Hesham M. A. Diab., et al. (2020) This study 

experimentally examines the correlation between tensile 

reinforcement in the sagging and hogging regions and its 

impact on the performance and moment redistribution of 

reinforced concrete continuous T-beams. Four two-span 

RC (Reinforcement Concrete) continuous beams were 

fabricated and subjected to failure testing, with three 

featuring a loaded central concrete column. The research 

offers a detailed analysis of the load-carrying capacity, 

deformation, ductility index, and moment redistribution of 

continuous beams with varying steel reinforcement ratios 

in critical zones. Findings reveal that the load-carrying 

capacity of continuous beams is primarily influenced by 

longitudinal reinforcement in the sagging region rather 

than the hogging region. Reinforcement in the sagging 

region enhances the ductility and serviceability of 

continuous beams within allowable deflection and 

permissible crack width limits [3]. 

 

4. Gandhi, et al (2017) In this study, a symmetrical steel 

model with three floors (G+3) is analyzed using STAAD 

Pro. Various percentages of moment release, ranging from 

20% to 100%, are applied. The analysis calculates the 

reduction in member forces and the corresponding 

required cross-sectional areas for each section. The aim is 

to determine the optimal percentage of moment release for 

achieving structural economy. Results indicate that beams 

experience the highest reduction in bending moment, 

reaching 7.09% at 40% moment release. Therefore, the 

most economically viable moment release percentage is 

found to be 40% [4]. 

 

5. A V Vasiliev, et al (2017) Compare the computed data for 

continuous beams using both elastic and moment 

redistribution systems [5]. Assess the potential 

reinforcement savings based on these computations. 

Develop a design model capable of initial elastic system 

calculations and subsequent transformation to 

accommodate moment redistribution [6]. Identify the 

locations of plastic hinge formation and determine the 

corresponding permanent moment values [7]. Evaluate the 

likelihood of fracturing in these sections [8]. It has been 

demonstrated that employing the design model for 

continuous beams considering moment redistribution 

leads to significant reinforcement savings [9]. For 

instance, with 17.31% moment redistribution, there is a 

13% reduction in primary reinforcement in the central 

spans compared to calculations based solely on elastic 

principles [10]. 

B. Objectives 

1. To study stiffened and unstiffened structures after the 

Redistribution of bending moment in the beam. 

2. To analyze and design a beam before and after the 

percentage of moment redistribution in the beam. 

3. Calculate the reinforcement quantity and compare it with 

a regular structure 

4. Find out the most economical percentage of moment 

redistribution in the beam. 

III. MATERIALS AND METHODS  

Here the study is carried out for the effect of moment 

redistribution in beam of G+20 storied R.C frame buildings 

in symmetric plans. The floor height provided is 3.2m. Two 

regular models are created in STAAD Pro i.e. one is laterally 

unstiffened (without a shear wall) and the other is laterally 

stiffened (with the shear wall). Each model is analyzed with 

10%, 20%, and 30% moment redistribution by giving the 

partial moment releases in STAAD  

Pro. 
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Table 1: Load Data 

Member Area Load 

Slab 3.75kN/sqm 

Floor Finish 1.00kN/sqm 

Live Load 2.00kN/sqm 

Column & Beams Applied by Self-weight Command 

Table 2: Member Properties 

Member Size Concrete Grade 

Thickness of Slab 150 mm M30 

Beam size 230x600 mm M30 

Column sizes 300x750 mm 

300x900 mm  

300x1000 mm  

400x1000 mm M40  

Shear wall size 230x1200mm M40 

Table 3: Seismic Force Parameters 

Seismic zone III 

Zone factor 0.16 

Importance factor 1.2 

Type of soil II (medium) 

Response reduction factor 5 

Table 4: Description of Models 

Models Description 

1 
Laterally unstiffened (without shear wall) without a partial 

moment of redistribution. 

2 
Laterally unstiffened (without shear wall) with a 10% partial 

moment of redistribution. 

3 
Laterally unstiffened (without shear wall) with 20% partial 

moment of redistribution. 

4 
Laterally unstiffened (without shear wall) with a 30% partial 

moment of redistribution. 

5 
Laterally stiffened (with the shear wall) without a partial 

moment of redistribution. 

6 
Laterally stiffened (with the shear wall) with a 10% partial 

moment of redistribution. 

 

 

[Fig.2: Plan of G+20 Storey Ordinary Structure] 

 

[Fig.3: Elevation of G+20 Storey Ordinary Laterally 

Stiffened Structure] 

 

[Fig.4: 3D View of G+20 Storey Laterally Stiffened 

Structure] 

 
[Fig.5: Plan View of G+20 Storey Ordinary Structure 

with 10%, 20% & 30% of Moment Redistribution in the 

Beam] 

IV. RESULTS AND DISCUSSION  

A. Longitudinal Reinforcement Quantity 

As per IS 13920: 2016 clause 6.2.3 “Longitudinal steel on 

the bottom face of a beam framing into a column (at the face 

of the column) shall be at least half the steel on its top face at 

the same section.” Below are calculations showing R/F 

consumption for beam numbers 8009, 8024, 8039, 8056, 

8073, 8088 & 8103 for different moment redistribution 

values. 

Sample R/F calculation for 

Beam No. 8009 for Laterally 

https://doi.org/10.35940/ijrte.E8178.13050125
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Unstiffened structure without moment redistribution: 
 

 
 

 

[Fig.6: Bending Moment Diagram for Ordinary 

Structure without Moment Redistribution] 

 

[Fig.7: Longitudinal R/F Quantity for Ordinary 

Structure without Moment Redistribution] 

 

[Fig.8: Bending Moment Diagram for Ordinary 

Structure with 10% Moment Redistribution] 

 

[Fig.9: Longitudinal R/F Quantity for Ordinary 

Structure with 10% Moment Redistribution] 

 

[Fig.10: Bending Moment Diagram for Ordinary 

Structure with 20% Moment Redistribution] 

 

[Fig.11: Longitudinal R/F Quantity for Ordinary 

Structure with 20% Moment Redistribution] 

 

[Fig.12: Bending Moment Diagram for Ordinary 

Structure with 30% Moment Redistribution] 

 

[Fig.13: Longitudinal R/F Quantity for Ordinary 

Structure with 30% Moment Redistribution] 

 

[Fig.14: Bending Moment Diagram for Laterally Stable 

Structure without Moment Redistribution] 

 

[Fig.15: Longitudinal R/F Quantity for Laterally Stable 

Structure without Moment Redistribution] 

 

[Fig.16: Bending Moment Diagram for Laterally Stable 

Structure with 10% Moment Redistribution] 

 

[Fig.17: Longitudinal R/F Quantity for Laterally Stable 

Structure with 10% Moment Redistribution] 

Beam Number = 8009

DATA :

Concrete Grade = M30 Beam Width(b) 230mm

Concrete Clear Cover = 35mm Beam Depth(D) 600mm

Main R/F Grade = Fe500 Beam Span(L) 6000mm

Stirrups R/F Grade = Fe415 Spacer Bar 16mm

3kN.m

274kN.m 103kN.m

Effective depth = 533mm Effective depth = 549mm
Mulim = 261kN.m < 280kN.m Mulim = 277kN.m > 109kN.m

Section to be design as doubly beam Section is Under reinforced

Mu1  = 261kN.m Mu1  = 109kN.m

Mu2  = 19kN.m Mu2  = 0kN.m

Ast1  = 1387mm^2 Ast1  = 506

Ast2  = 85mm^2 Ast2  = 0
(Ensure min Ast2 R/F at opposite face.) (Ensure min Ast2 R/F at opposite face.)

Ast Required = 1472mm^2 Ast Required = 506mm^2
Number of Layers : 3 Number of Layers : 2

Bar Dia. Nos. Bar Dia. Nos.

1st layer 16 3 Streight 1st layer 12 3 Streight

2nd layer 16 3 Curtail 2nd layer 12 2 Curtail

3rd layer 12 3 Curtail 3rd layer 12 0 Curtail

Total R/F Area provided = 1546mm^2 Total R/F Area provided = 566mm^2
  

1.27% 0.47%

Maximum % allowed = 2.50% Maximum % allowed = 2.50%

Minimum % allowed = 0.26% Minimum % allowed = 0.32%
SAFE SAFE

BEAM TO BE DESIGNED FOR DUCTALITY

Max. Positive BM =Max. Negative BM =
Torsional Moment =

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

9.185 3.378 4.267 10.67 10.67 4.267 3.378 9.185

% OF SUPPORT RF

TOTAL RF(mm2)

1ST LAYER T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3

2ND LAYER T16 3 T16 3 T16 3 T12 1 T16 3 T16 3 T12 1 T16 3 T16 3 T12 1 T16 3 T16 3 T12 1 T16 3 T16 3 T12 1 T16 3 T16 3 T0 0 T16 3

3RD LAYER T12 3 T12 2 T12 2 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T12 2 T12 2 T0 0 T12 3

1ST LAYER T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T16 3 T16 3 T12 2 T16 3 T16 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3

2ND LAYER T12 2 T12 2 T12 2 T12 2 T10 2 T12 3 T12 3 T10 2 T12 3 T12 3 T12 2 T12 3 T12 3 T10 2 T12 3 T12 3 T10 2 T12 2 T12 2 T12 2 T12 2

3RD LAYER T12 2 T0 0 T10 2 T10 2 T0 0 T12 2 T12 2 T0 0 T0 0 T0 0 T10 2 T0 0 T0 0 T0 0 T12 2 T12 2 T0 0 T10 2 T10 2 T0 0 T12 2

TOTAL RF(mm2)

% OF TO RF

3.733 1.704 2.133 5.556 5.556 2.133 1.704 3.733

ORDINARY WITHOUT RELEASE

TOTAL RF WEIGHT 

(TOP+BOTTOM)
TOTAL WEIGHT OF RF = 696.79KG

8.45 11.82

TOTAL WEIGHT OF RF = 253.32KG
BOTTOM RF WEIGHT (KG)

12.97 13.5 7.42 10.79 10.7911.82 8.45 10.79 10.79 7.42 13.5 12.97 7.13 13.51 12.96 8.38 12.96 13.51 7.13

C8

7.7 21.38 21.38 6.02 23.06

SPAN 5700 5700 5475 5250 5475 5700 5700

23.06 6.02 21.38 21.38 7.7 27

52%

TOP RF

BOTTOM RF

53%

25.94 7.4 25.94 24.87 7.09 24.87

C1 C2 C3

943 943

50% 51% 51%

C5 C6 C7

29%

1546

MIDSPAN RIGHT

53% 53% 53% 50%52% 51% 51% 50% 50%

27%

905 497 723 723 566

27% 29% 29% 29% 29%

C4

4035161810

RIGHT

1810 516 1810403 1433 1433 516

LEFT

1546

792 566 723 723 497 497 905905 905 497 943 943 792610

1810 1810 516 1433 14331810 516 1810 1810

8073 8088

LEFT MIDSPAN RIGHT

25.94 7.4 25.94 27

BEAM NO.

LEFT LEFT MIDSPANMIDSPAN RIGHT

8009 8024

TOTAL WEIGHT OF RF = 443.47KG
TOP RF WEIGHT (KG)

8039

LEFT MIDSPAN RIGHT

8056

LEFT MIDSPAN RIGHT

8103

LEFT MIDSPAN RIGHT

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

8.511 3.17 3.911 9.778 9.778 3.911 3.17 8.511

% OF SUPPORT RF

TOTAL RF(mm2)

1ST LAYER T16 3 T16 2 T16 3 T16 3 T16 2 T20 3 T20 3 T16 2 T20 3 T20 3 T12 3 T20 3 T20 3 T16 2 T20 3 T20 3 T16 2 T16 3 T16 3 T16 2 T16 3

2ND LAYER T16 3 T12 3 T12 3 T16 3 T16 3 T16 3 T16 3 T10 1 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T12 3 T12 3 T0 0 T16 3

3RD LAYER T10 3 T16 2 T16 2 T12 1 T12 1 T12 1 T12 1 T12 1 T12 1 T0 0 T12 1 T12 1 T0 0 T16 2 T16 2 T0 0 T10 3

1ST LAYER T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 3 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3

2ND LAYER T12 2 T10 2 T12 3 T12 3 T10 2 T12 3 T12 3 T10 2 T12 3 T12 3 T10 3 T12 3 T12 3 T10 2 T12 3 T12 3 T10 2 T12 3 T12 3 T10 2 T12 2

3RD LAYER T10 2 T10 2 T0 0 T0 0 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T10 2 T0 0 T0 0 T10 2 T10 2

TOTAL RF(mm2)

% OF TO RF

3.284 1.6 1.97 4.926 4.926 1.97 1.6 3.284

TOTAL RF WEIGHT 

(TOP+BOTTOM)
TOTAL WEIGHT OF RF = 642.83KG

TOTAL WEIGHT OF RF = 237.21KG

0RDINARY WITH 10% RELEASE

8.07 10.13 10.13 8.07 10.7911.49 11.98 7.76 11.98 12.47
BOTTOM RF WEIGHT (KG)

10.79 8.07 10.13 10.13 8.07 12.47 11.98 7.76 11.98 11.49 7.9

C8

5475 5700 5700

20.07

SPAN 5700 5700 5475 5250

6.02 20.07

51% 51% 51% 51%

1659 403403 1659 1659 403

23.77 5.78 23.77 24.75
TOP RF WEIGHT (KG)

TOTAL WEIGHT OF RF = 405.62KG

21.51 6.02 20.07 20.07 6.02 24.75 23.77 5.78 23.77 22.8 5.75

13451659 418 1659

51%

679 541 723
51% 51% 51% 51% 51% 51% 51% 51% 51%

541836 836 575 836 836

1659 1659 403 1345

836 836 541 679

C4 C5 C6

1659

RIGHT LEFT

C7

BOTTOM RF

723 541 679 679 541 836 836 541

C1 C2 C3

MIDSPAN RIGHT

TOP RF

28% 25% 25% 26% 25% 25% 28%

1442 403 1345 1345

LEFT MIDSPAN RIGHT LEFT MIDSPAN

403 1442

8073 8088 8103

LEFT MIDSPAN RIGHT LEFT MIDSPAN RIGHT LEFT MIDSPAN RIGHT LEFT MIDSPAN RIGHT

BEAM NO. 8009 8024 8039 8056

6.02 21.5122.8

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

8.652 3.022 3.644 9.111 9.111 3.644 3.022 8.652

% OF SUPP. RF

TOTAL RF(mm2)

1ST LAYER T16 3 T12 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T12 2 T16 3

2ND LAYER T16 3 T10 2 T12 3 T12 3 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T12 3 T12 3 T10 2 T16 3

3RD LAYER T12 2 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T0 0 T12 3 T12 3 T0 0 T12 3 T12 3 T0 0 T12 2

1ST LAYER T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3

2ND LAYER T12 2 T12 2 T12 2 T12 2 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 2 T12 2 T12 2 T12 2

3RD LAYER T10 2 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 2

TOTAL RF(mm2)

% OF TOP RF

3.284 1.519 1.785 4.463 4.463 1.785 1.519 3.284

0RDINARY WITH 20% RELEASE
SPAN 5700 5700 5475 5250 5475 5700 5700

BEAM NO. 8009 8024 8039 8056 8073 8088 8103

TOP RF WEIGHT (KG)
TOTAL WEIGHT OF RF = 385.94KG

21.38 5.73 19.13 19.13 6.02 23.06 22.15 5.78 22.15 21.24 5.54 21.24 22.15 5.78 22.15 23.06 6.02 19.13 19.13 5.73 21.38

C1

LEFT MIDSPAN RIGHT

C2

LEFT MIDSPAN RIGHT

51% 51% 51% 50%

C3

LEFT MIDSPAN RIGHT

C4

LEFT MIDSPAN RIGHT

C5

50% 50% 50% 50%

1546

C7

LEFT

403 1546 1546 403 1282 1282

50% 50% 50% 51% 51%

1546

LEFT MIDSPAN RIGHT

C6

LEFT MIDSPAN RIGHT

679 723

MIDSPAN RIGHT

C8

TOP RF

27% 27% 27% 27% 27% 27% 27%

1433 384 1282 1282 403 1546 1546 403 1546 1546 403

10.79

TOTAL WEIGHT OF RF = 238.42KG

384 1433

BOTTOM RF

723 679 645 645 679 758 758 679 758 758 679 758 758 679 758 758 679 645 645

TOTAL RF WEIGHT 

(TOP+BOTTOM) TOTAL WEIGHT OF RF = 624.36KG

51%

BOTTOM RF WEIGHT (KG)
10.79 10.13 9.63 9.63 10.13 11.31 10.86 9.73 10.86 10.42 9.33 10.42 10.86 9.73 10.86 11.31 10.13 9.63 9.63 10.13

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

7.921 2.741 3.4 8.5 8.5 3.4 2.741 7.921

% OF SUPP. RF

TOTAL RF(mm2)

1ST LAYER T16 3 T12 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T12 2 T16 3

2ND LAYER T16 2 T10 2 T16 2 T16 2 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T16 2 T16 2 T10 2 T16 2

3RD LAYER T12 3 T10 2 T10 2 T10 3 T10 3 T10 3 T10 3 T10 3 T10 3 T0 0 T10 3 T10 3 T0 0 T10 2 T10 2 T0 0 T12 3

1ST LAYER T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3

2ND LAYER T12 2 T12 2 T12 2 T12 2 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 2 T12 2 T12 2 T12 2

3RD LAYER T10 2 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 1 T10 1 T12 2 T10 2

TOTAL RF(mm2)

% OF TOP RF

3.284 1.519 1.785 4.463 4.463 1.785 1.519 3.2849.63 9.63 11.82 10.79

TOTAL WEIGHT OF RF = 249.98KG
TOTAL RF WEIGHT 

(TOP+BOTTOM)
TOTAL WEIGHT OF RF = 610.53KG

10.86 10.42 10.89 10.42 10.86 11.35 10.86 11.31 11.82
BOTTOM RF WEIGHT (KG)

10.79 11.82 9.63 9.63 11.82 11.31 10.86 11.35

723
54% 56% 56% 53% 53% 53% 53% 53% 53% 53% 53% 56% 56% 54%

1163 384 1345

BOTTOM RF

723 792 645 645 792 758 758 792 758 758 792 758 758 792 758 758 792 645 645 792

LEFT MIDSPAN RIGHT

C8

TOP RF

29% 28% 28% 28% 28% 28% 29%

1345 384 1163 1163 403 1442 1442 403 1442 1442 403 1442

C5

LEFT MIDSPAN RIGHT

C6

LEFT MIDSPAN RIGHT

C7

1442 403 1442 1442 403 1163

20.66 21.51 6.02 17.35 17.35 5.73 20.07

C1

LEFT MIDSPAN RIGHT

C2

LEFT MIDSPAN RIGHT

C3

LEFT MIDSPAN RIGHT

C4

LEFT MIDSPAN RIGHT

BEAM NO. 8009 8024 8039 8056 8073 8088 8103

TOP RF WEIGHT (KG)
TOTAL WEIGHT OF RF = 360.55KG

20.07 5.73 17.35 17.35 6.02 21.51 20.66 5.78 20.66 19.81 5.54 19.81 20.66 5.78

0RDINARY WITH 30% RELEASE
SPAN 5700 5700 5475 5250 5475 5700 5700

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

7.585 3.111 3.644 9.111 9.111 3.644 3.111 7.585

% OF SUPPORT RF

TOTAL RF(mm2)

1ST LAYER T16 3 T12 3 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T16 2 T16 3 T16 3 T12 3 T16 3

2ND LAYER T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T16 3 T16 3 T0 0 T16 3

3RD LAYER T12 0 T12 1 T12 1 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T0 0 T12 3 T12 3 T0 0 T12 1 T12 1 T0 0 T12 0

1ST LAYER T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 2 T16 3 T16 3 T12 2 T16 3 T16 3 T12 2 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3

2ND LAYER T12 2 T12 0 T12 2 T12 2 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 2 T12 2 T12 0 T12 2

3RD LAYER T10 1 T10 0 T10 2 T10 2 T0 0 T12 2 T12 2 T0 0 T0 0 T0 0 T10 0 T0 0 T0 0 T0 0 T12 2 T12 2 T0 0 T10 2 T10 2 T10 0 T10 1

TOTAL RF(mm2)

% OF TO RF

2.975 1.704 2.133 5.556 5.556 2.133 1.704 2.975

LATERALLY STIFFENED WITHOUT RELEASE
SPAN 5700 5700 5475 5250 5475 5700 5700

8088 8103

TOP RF WEIGHT (KG)
TOTAL WEIGHT OF RF = 378.19KG

18.01 5.08 19.69 19.69 6.02 23.06

BEAM NO. 8009 8024 8039 8056 8073

19.69 5.08 18.01

C1

LEFT MIDSPAN RIGHT

C2

LEFT

22.15 5.78 22.15 23.06 6.02 19.6922.15 5.78 22.15 21.24 5.54 21.24

MIDSPAN RIGHT

C3

LEFT MIDSPAN RIGHT

1546

566 905 905

RIGHT

27%

403 1546 1546

C4

LEFT MIDSPAN RIGHT

C5

LEFT

1546 403 1546 1546

26%

C8

1207 340 1320 1320 403 1546 1546 403

C7

LEFT MIDSPAN RIGHT

26% 27% 27% 27% 27%

MIDSPAN RIGHT

C6

LEFT MIDSPAN

403 1320 1320 340 1207

BOTTOM RF

645 340 723 723

TOP RF

54% 55% 55% 59% 59% 61% 61% 61%

453453 943 943 453 943 943

8.45

61% 59% 59% 55% 55% 54%

340 645905 905 566 723 723

10.79 10.79 5.08 9.63

TOTAL WEIGHT OF RF = 239.31KG

TOTAL RF WEIGHT 

(TOP+BOTTOM)
TOTAL WEIGHT OF RF = 617.50KG

12.96 13.51 6.49 12.97 13.5 8.4513.5 12.97 6.49 13.51 12.96 6.23
BOTTOM RF WEIGHT (KG)

9.63 5.08 10.79 10.79

300 300 300 750 750 300 300 300

C2 C3 C4 C5 C6 C7 C8

6.459 2.844 3.378 8.444 8.444 3.378 2.844 6.459

% OF SUPPORT RF

TOTAL RF(mm2)

1ST LAYER T16 3 T12 2 T16 3 T16 3 T12 2 T16 3 T16 3 T16 2 T16 3 T16 3 T12 3 T16 3 T16 3 T16 2 T16 3 T16 3 T12 2 T16 3 T16 3 T12 2 T16 3

2ND LAYER T12 3 T10 1 T16 3 T16 3 T10 2 T16 3 T16 3 T16 3 T16 3 T10 1 T16 3 T16 3 T0 0 T16 3 T16 3 T10 2 T16 3 T16 3 T10 1 T12 3

3RD LAYER T12 2 T16 0 T16 0 T12 2 T12 2 T12 2 T12 2 T12 2 T12 2 T0 0 T12 2 T12 2 T0 0 T16 0 T16 0 T0 0 T12 2

1ST LAYER T12 3 T12 2 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 3 T12 2 T12 3

2ND LAYER T10 3 T10 2 T10 3 T10 3 T10 3 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T12 2 T12 3 T12 3 T10 3 T10 3 T10 3 T10 2 T10 3

3RD LAYER T10 0 T10 0 T10 1 T10 1 T10 1 T10 1 T10 1 T10 0 T10 1 T10 1 T10 0 T10 1 T10 1 T10 0 T10 1 T10 1 T10 1 T10 1 T10 1 T10 0 T10 0

TOTAL RF(mm2)

% OF TO RF

2.526 1.541 1.785 4.463 4.463 1.785 1.541 2.526

LATERALLY STIFFENED WITH 10% RELEASE
SPAN 5700 5700 5475 5250 5475 5700 5700

8088 8103

TOP RF WEIGHT (KG)
TOTAL WEIGHT OF RF = 351.31KG

17.44 4.55 18.01 18.01 5.73 21.38

BEAM NO. 8009 8024 8039 8056 8073

18.01 4.55 17.44

C1

LEFT MIDSPAN RIGHT

C2

LEFT

20.53 5.78 20.53 21.38 5.73 18.0120.53 5.78 20.53 19.69 5.75 19.69

RIGHT

C3

LEFT MIDSPAN RIGHT

758 758 566 758

C8

TOP RF

26% 27% 29% 30%

MIDSPAN RIGHT

C6

LEFT MIDSPAN RIGHT

29% 27%

403 1433

C4

LEFT MIDSPAN RIGHT

C5

LEFT

1433 418

55%

1433 384 1207 1207 305 1169

26%

1169 305 1207 1207 384 1433 1433 403 1433

C7

LEFT MIDSPAN RIGHT

1433 1433

MIDSPAN

758 654 654 654 384 575758 566 758 758 566 758
53% 53% 55% 55% 50%

BOTTOM RF WEIGHT (KG)
8.58 5.73 9.76 9.76

53% 53% 53% 53% 53% 53%

BOTTOM RF

575 384 654 654 654
50% 55%

TOTAL RF WEIGHT 

(TOP+BOTTOM)
TOTAL WEIGHT OF RF = 570.02KG

9.76 9.76 9.76 5.73 8.58

TOTAL WEIGHT OF RF = 218.71KG

7.78 10.42 10.86 8.11 10.86 11.319.76 11.31 10.86 8.11 10.86 10.42
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[Fig.18: Graphical Representation Longitudinal R/F 

Quantity for Ordinary Structure without & with 10%, 

20% & 30% of Moment Redistribution] 

 

[Fig.19: Graphical Representation Longitudinal R/F 

Quantity for a Lateral Stable Structure without & with 

10% Moment Redistribution] 

V. CONCLUSIONS  

The above study shows that for laterally unstiffened 

structure; the reduction in reinforcement quantity is 7.44% for 

10% moment redistribution, 10.39% for 20% moment 

redistribution, and 12.38% for 30% moment redistribution. 

Also, it can be observed that for a laterally stiffened 

structure; the reduction in reinforcement quantity is 7.68% for 

a 10% moment redistribution. 

From the results and discussions, it can be concluded that 

10%, 20% & 30% moment redistribution in the beam for 

laterally unstiffened structure and 10% of moment 

redistribution in the beam for laterally stiffened structure is 

economical.  

VI. FUTURE SCOPE 

In this research paper, the author compares optimization in 

longitudinal reinforcement of the beam. As per IS 13920: 

2016, the Column shall have 1.4 times the moment capacity 

of connecting beams. One can research optimization in 

longitudinal reinforcement in columns due to the 

redistribution of bending moments in beams. 
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