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Cost & Constructional Comparison Between Rcc
& Prestressed Beams Spanning 16m.

Ankit Sahu, Prof. Anubhav Rai, Prof. Y. K. Bajpai

Abstract- In this Paper | am going to design and estimate of R.C.C. Beam and post-tensioned Beam of span 16 m and then comparing the results. The

idea is to reach a definite conclusion regarding the superiority of the two techniques over one another.
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1 INTRODUCTION

In India RCC Structures are commonly used for Residential
as well as commercial Buildings. Post-tensioned Pre-
stressed beams are rarely used for the same Buildings, or
we can say for short Span Buildings. Two Decade ago there
was a big problem of Skilled Workers for Pre-Stressing
work. But now there are so many agencies for execution of
the same work. In RCC Beams, depth of beam increases
with increase in Span, because of deflection limitation.
Depth of beam can be reduced in Pre-stressed section, for
longer span pre-stressed beams are cheaper. This work is
proceeding because I want to know the percentage cost
difference between both techniques with respect to span.

2 SCOPE

This work includes the design and estimate of beam for
Span 16 m by R.C.C. and pre-stressed concrete techniques.
And calculation of percentage cost comparison between
RCC & Post-tensioned pre-stressed concrete beam.

3 METHODOLOGY

To begin with, a R.C.C. beam manually designed by using
the limit state method based on IS: 456-2000. Based on the
steps & formulas involved, a design program is prepared in
MS EXCEL. The result of the program is checked by first
designing the manually designed beam by using the
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program & comparing the results. Since in field, a mix
richer than M: 30 used for RCC, the grade of concrete is
maintained at M: 30 for R.C.C. An identical procedure is
followed for Pre-stressed concrete beams. The manual
design is based on the limit state method suggested
according to British code provisions. The program for
designing the same is developed by using MS EXCEL & its
result is checked by first solving the manual problem &
comparing the results. For Pre-stressing, the beam is
designed for M-35 grade concrete. Design is carried out for

parabolic cable profile only, which is the most popular one.

Programs is also prepare for estimating & costing. Rates
will be taken from Amended PWD SOR-2009 of Madhya
Pradesh. In case of pre-stressed concrete, some of the rates
will be obtained from a well-known private Infrastructure
company.

4 OBSERVATION TABLE

Design Results for same span and same loading condition
are shown in Estimate Data.

Estimate for 16 m Long RCC Beam

Support 0.5 m

Span 16 m

Width 04 m

Depth 0.9 m

Main Reinforcement

Top 20 mm 2
Main Reinforcement

Bottom 32 mm 7
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Stirrups 10 mm 0.407 mc/c
Estimate for 16 m Long PT Beam
Support 0.5 m
Span 16 m
18750
Sectional area 0 mm?2
0.187
5 m2
Main Reinforcement
Bottom 16 mm 16 Nos.
Stirrups 10 mm 0.26 mc/c
End Anchorage
Reinforcement 12 mm 20 Nos.
TasLE-1
EsTimaTE FOR 16 Long RCC Beam
SOR Mo, Descrlption Of [em Mos. | Length Wideh [ Helght whim | Oy Lind Rate as per Amount
MPPWD
Amended
SOR-2009
BIT+528
2 Beam [M-30) 1a 0.4 0.9 576 Cum | 5603 3227328
5161 Relnforcement Top 2 18.62 246 i1.7% Kg 48 adls.05
Relnforcement
5161 Battom T 18.62 b.51 22 da Kg 48 J947a28
5161 Stirrups 4.3 | 255 L 6334 Kg a8 J040.57
B1lel Skin Bars 4 16 088 5 79 Kg a8 272594
593 Shutterlng Bottam 16 0.4 B Sqm | 229 1a65.6
583 Shuttering sides z 16 0.9 XE Sqm 229 65852
Tatal
Amount = ROgAS
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TABLE-2

ESTIMATE FOR 16 & LONG POST-TENSIONED PRE-STRESSED BEAM

Sor. Descriptlon OF ltem | Nos Length Width Hedght wt fm Qty Limit Rate as per Amount
Mo, MP PWD
Ammended
SOR-2005

5.27+5
233 Beam {&-35) 1 16 0.1875 309 Cum | 5858 17504.43

Reinforcament
5161 | Bodom 16 7 1.57 420.09 Kz 48 2059831
5161 | Seerups 6253 | 335 0.616 129.10 Kz 48 6196 87

End Anchorage
Elel Rainforcament 10 0.35 0.88 754 Kg af 362044
5161 10 .35 310 Kz 48 149.07

Anchor Plate 2 0.15 01 0.008 7850 282 Kz 52 146.95

Shuttering OF
593 Botiom 1 1a 055 i) Sqm 229 2015.2
583 Shuttering OF sldes 2 18 [LES 27 Sqm 229 6238

Tendons with
NSOR | Anchoes 2 16 4.7 1596 Kg 15285 2437749

Teosal
Amount = 77877
Rates as per Approved Ageney for PT wark in Indla
TABLE 3
Economic comparison BETwWEEN R.C.C. BEaMS & PosT-TENSIONED PRE-STRESSED CONCRETE BEAMS
Sr.Mo. LENGTH OF Estimaten Cost oF | EsTimaren CosT oF PERCENTAGE RATE | POST-TENSIONED
BEaM IN RCC witH M-30 PosT-TENSIONED WITH | DIFFERENCE BEam i5
METERS GRADE CONCRETE M-35 GRaADE
Mix IN RUPEES [ 7) CONCRETE Mix IN
RUPEES | ')
1 16 80985 T787T 14 % CHEAP
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VARIATION OF COST WITH SPAN OF BEAMS

3.5
k]
25
£ 2
3
=
% s PT (M1-35]
(=]
— AL (P-30)
1
.5
o
] 5 1] 15 m 5 EN]
Length in meters
6 RESULTS & DISCUSSION 7 REFERENCES
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