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Abstract—Structural members being the backbone of every 
construction, will always be looked upon with a scope for 
development in every aspect possible, be it strength, durability, 
material usage etc. With the perspective on improving the equivalent, 
and expository investigation has been taken up for a Prestressed 
concrete beam of I-Section has been analysed for various loading 
criteria. When it comes to economy, I section can be considered an 
advantage as it consumes less materials. Further reduction in the size 
of the bottom flange and its effect on resultant stress has been studied 
without compromising with the ability of the beam in carrying design 
loads. The scope of this research thus focuses on limiting the size of 
the bottom flange of the I-Section without having to permit tensile 
stresses in the bottom flange even at excessive loading condition. 

1. INTRODUCTION 

The permanent stress in the structural element has been 
induced intentionally in a concrete structure, for improving its 
behavior and strength under various service conditions called 
prestress. In reinforced concrete, a composite material with 
combined advantages of concrete and steel. The compressive 
stresses are endured by concrete while tensile stresses are 
entirely taken care of by steel. In prestressed concrete, 
compression is induced prior to external loading. The tensile 
stresses caused by the external load could be counteracted by 
this priorly induced stresses. This compression stress is 
produced by the tensioning of high-strength "tendons" located 
within or adjacent to the concrete volume and is done to 
improve the performance of the concrete in service.   

2. LITERATURE STUDY 

Yoyong Arfiadi and Alfian WirantaZebua(2015),. have 
analysed the cross-section and the prestressing force for an 
optimized PCS section, for a greater economy. For PCS 
members, identifying the section fulfilling the optimum 
criteria is not an easy task. This because there is no corrolation 
between the size of cross-section and prestressing force in the 
structure. The optimization using both sections and 

prestressing force is carried out by real coded genetic 
algorithm. 

Abejide et al. (2014) has presented the probabilistic evaluation 
of the safety of post-tensioned prestressed concrete simply 
supported bridge beams at ultimate limit state in flexure as 
specified in ACI 318 (2002) with due consideration to the 
loadings recommended in BS 5400 (1978), and AASHTO 
(2004), is presented with a review of the relevant design 
process. 

Abhinav S. Kasat et al. (2012) has analyzed the prestressed 
concrete beams by using finite element analysis using ANSYS 
12.1 and they investigated on the study of deformation of the 
structural properties such as deflection, stress distribution 
using a rectangular beam. The beam is modelled as simply 
supported beam and showing the various results on 
experimental study to reduce the strand stress range at such 
critical sections providing to be beneficial to byproduct of 
strengthening and also shows the failure mechanism of a 
prestressed concrete beam is modeled. 

Nimiya Rose Joshuva et al. (2010) have studied the response 
of reinforced and pre-tensioned concrete beams to vertical 
loading using the finite element software package ANSYS 
12.0. On comparing the behavior of the RC beam with that of 
the prestressed concrete beam, the advantage of prestressing 
was verified as the prestressed concrete beam was seen to 
show a higher service load range and higher ultimate load 
capacity. 

Paolo Casadei et al. (2005) have investigated on the flexural 
performance of pre-stressed concrete double T beams 
upgraded in the positive moment region with steel 
reinforcement polymer composing materials and reports on the 
test results to failure of three beams, a control specimen, a 
beam strengthened with one ply of SRP (steel reinforced 
polymer). 



44

Th
at
fle
re
in
En
ef
de
in

3.

Th
se
de
of
co
se

3.

Th
of
w
is 
fla
gr
th

48

he third beam
t both end wi
exural capaci

eported. SRP c
n increasing th
nd anchors in
ffective by 
ebonding ha
nterface. 

. ANALYTI

he analytical 
ection beam ha
esign software
f stresses in 
onsidered hom
ections remain

.1 Properties 

he beam cons
f 1500 mm. T

with thickness 
200 mm. The

ange is 150 m
radually by re
he overall dept

Figure 1: A

F

p-ISSN

m strengthened
ith SRP U-wr
ity and enha
composite ma
he flexural cap
n the form of 

preventing 
as occurred 

ICAL WORK

work of pre
as been carrie
e STAAD. Pr

PSC structu
mogeneous an
ns in its state e

of the Section

sidered has th
The width of 
(T1) being 15
e width and th

mm. The depth
educing 150mm
th of the sectio

Assigning sectio

Figure 2: 3D vi

Journal 
N: 2349-8404; 

d with two pil
raps showing
anced pseudo
aterials have s
pacity of the 

f SRP U-wrap
a complete 

throughout 

K  

estressed con
ed out using st
ro. In the anal
ural sections 
nd elastic mat
even after the 

n 

e span(L) of 
the top flang

50 mm. The w
hickness/depth

h of the bottom
m to 0 mm w
on.  

on property fo

ew of I-section

of Civil Engin
e-ISSN: 2349

les of SRP an
g significant o
o-ductility ha
shown to be ef
double-T PC 

ps have shown
detachment,
the concre

crete single 
tructural analy
lysis of devel

concrete ha
terial and the
flexure takes 

10 m with de
ge (B1) is 10

width (B2) of t
h (T3) of the 

m flange being
ithout compro

r I-section bea

n beam. 

 
 

neering and E
9-879X; Volum

nchored 
on both 
as been 
ffective 
beams. 
n to be 
, once 
ete-SRP 

span I-
ysis and 
opment 

as been 
e planar 
place. 

pth (D) 
00 mm 
the web 
bottom 

g varied 
omising 

 
am. 

 

Fig
be
be

Th
co
ref
ela
co
pro

3.2

Th
can
Sin
kn

3.4

Th
co
pri
co
co
co
va
Sta

S
No
1
2
3
4
5
6

N

Environmental
me 6, Issue 7;

gure 1. and F
en assigned a
am respective

he material pro
mpressive st
ference to IS 
asticity, E is 5
ncrete,  is 25
operty has bee

Fig

2 End Condit

he beam is con
n resist vertic
nce they restr

nown as rigid s

4 Load and L

he following
nsidered for 
imary load c
nsidered. The
nsidered. Als
nsidered in th

arious loading 
andards.  

S.
o. 

Factor
F1 

1 1.5
2 1.5
3 1.5
4 1.5
5 1.5
6 1.5

Note: Load Combina

Re

l Technology
 October-Dec

Figure 2. expl
and the three-d
ely. 

operties for b
trength concr

1343-1 /clau
5000√35   24
5N/mm2.  Fig
en assigned. 

gure 3: Assigni

tion 

nsidered fixed
cal and horizo
rain both rotat
supports. 

Load Combin

g load and 
the stress a

cases such as
e TABLE 1. s
so, prestressin
his analytical 
conditions ha

Table 1: Loa

Load
Factor

F2 
DL 1
DL 1
DL 1
DL 1
DL 1
DL 1

ation is considered 

ekha. M, Sweth

cember, 2019 

ain how the s
dimensional v

eam (I-section
rete, fck is 3
use 5.2.3.1, Y
474.87N/mm2.
gure 3. explain

ing material pr

d at both the e
ontal forces as
tion and trans

nations 

load combi
analysis of th
s dead load, 
shows various

ng of magnitu
study. The lo

ave been cons

ad Combinatio

Load 
Fa

F
POST 1
POST 1
POST 1
POST 1
POST 1
POST 1

as [(F1 × DL) + (F2

haa. B and Ra

section proper
view of the I-S

n) are Charac
35N/mm2 and
Young’s modu
. The unit we
ns how the m

roperty. 

ends. Fixed su
s well as a m
slation, they a

inations has 
he PSC beam

external loa
s load combin

ude 250kN ha
oad combinati
sidered as per 

ons. 

actor 
F3 

Loa
kN/

1.5 L
1.5 L
1.5 L
1.5 L
1.5 L
1.5 L
2 × POST) + (F3 × 

amya. S 
 

rty has 
Section 

cteristic 
d with 
ulus of 
ight of 

material 

 

upports 
moment. 
are also 

been 
m. The 
ad was 
nations 
as been 
ions of 
Indian 

ad
/m 

5
10
15
20
25
30

L)] 



St
 

3.

O
ca
to
co
15
se
stu
va

Th
th
ca
in
co
2.
m
an

Fi

tudy on Effect

F

.5 Post proces

nce the mater
ases are assign
op and botto
onsidered. Th
5kN/m and 2
ection, wise 1
udied at the 
alues at the 4 c

he resultant s
he depth of th
ases has been 
n the beam sub
olour ranges. I
34 and maxim

midspan of the 
nd bottom fibr

igure 5: Result

t of Decrease 

p-ISSN

Figure 4: Assig

ssing 

rial properties
ned, analysis 

om flanges 
e external loa
25kN/m, 30kN
150 mm, 90 m
midspan of t
corners are tab

stress diagram
he bottom flan

shown in the
bjected to flex
In Figure 5 th
mum tensile st
 beam. The c
re at 5m has b

tant stress diag
150mm thic

in Depth of B

Journal 
N: 2349-8404; 

ning poststress

s, section pro
is performed
of the critic

ad of magnitu
N/m has bee
mm, 30mm a
the beam and
bulated corres

m of I-section
nge and for v
e Figure 5-6. 
xure has been

he maximum c
tress is 1.45. I
orner stress a

been tabulated

gram of beam 
ckness at 25kN

 

Bottom Flange

of Civil Engin
e-ISSN: 2349

s force. 

operties and th
d. The stresses
cal load cas
ude 5kN/m, 1
en applied fo
and 0 (T-secti
d the resultan
spondingly. 

n beam with v
various extern
The stress va
n shown clear
compressive s
It shows the s

at both corners
.  

with bottom fl
N/m. 

e of an I-Sectio

 
 

neering and E
9-879X; Volum

he load 
s at the 
ses are 
0kN/m, 
or each 
ion) are 
nt stress 

varying 
nal load 
ariations 
rly with 
stress is 
stress at 
s of top 

 

 

lange of 

3.6

Fro
fla
co
ind
are
as 
sec

4.

Fig
bo
ma

F

on Beam Subj

Environmental
me 6, Issue 7;

Figure 6: Res

6 Data Interp

om the result
ange thickne
nsiderable inc
duced tensile 
ea, the stress h

the external
ction it has the

RESULTS

gure 7 - 11 s
ottom fibre i
agnitude of lo

Figure 7: Resu
w

jected to Prest

l Technology
 October-Dec

sultant stress d
flange (T-Sec

pretation 

ts it has been
ess/depth ha
crease in stre
stresses. As 

has been incre
l load increa
e capability to

 AND DISCU

shows the gra
in varying s
ad.  

ultant stress at 
with bottom fl

tress 

cember, 2019 

diagram of bea
ction) at 25kN/

n understood 
s been red

ess and the fu
the load incr

eased which is
ases in magn
o withstand hi

USSION 

aphical repres
ection and t

the bottom fib
ange 150mm t

am with no bott
/m. 

that as the b
duced there 
urther reducti
reases for the
s a known fact
itude for the
gher stresses.

entation of st
their corresp

bre vs external
thick. 

449 

 

 

tom 

bottom 
is a 

on has 
e same 
t. Even 
e same 

tress at 
onding 

 

l load 



45

F

50

Figure 8: Resu

Figure 9: Resu

Figure 10: Res

p-ISSN

ultant stress at
with bottom f

ultant stress at
with bottom f

sultant stress a
with no bottom

Journal 
N: 2349-8404; 

t the bottom fib
flange 90mm t

t the bottom fib
flange 30mm t

at the bottom fi
m flange (T-sec

of Civil Engin
e-ISSN: 2349

bre vs externa
thick. 

bre vs externa
thick. 

fibre vs externa
ction).  

 
 

neering and E
9-879X; Volum

 

al load 

 

al load 

 

al load 

F

5.
1. 

2. 

3. 

RE
[1]

[2]

[3]

[4]

[5]

[6]

[7]

Environmental
me 6, Issue 7;

Figure 11: Resu
th

CONCLUS
It can be see
beam sectio
stresses in th

It can also be
maintained e
considerably

But, as the 
tensile stres
loads. 

EFERENCES
Abhinav S. 
Analysis of 
of Advanced

Abejide Gbe
of Prestresse
Journal of 
Vol.17, No 2

Rajesh Bhar
“Numerical a
Stressed Con

Anupam S
“Comparativ
Concrete Be
and Technolo

Satyajeet B. 
Study of St
Bending and
Science and 

Mohamed H
“Numerical 
Prestressed 
Engineering

Shady H. Sa
Essawy, (2
Prestressed H
Civil Engine

Re

l Technology
 October-Dec

ultant stress at 
hickness at 30k

SION 
en that the de

on plays a m
he bottom fibr

e inferred that 
equal, there a

y even at heav

depth of the
ses are found

S 
Kasat &Valsso
Prestressed Co

d Technology in

enga Samuel &A
ed Concrete Bri
Sciences: Bas

2, PP 260- 274.

rgava, K. K. 
and Experimen
ncrete Beams”, 

Sharma & S
ve Analysis 
eams”, Internati
ogy, Vol. 5, No

Mopari& Ajin
teel Fiber Pres
d Torsion”, Jo
Technology 

Husain, Khale
Analysis Inv

Beams with 
and Innovative

alem, Khalid M
2013) “Exper
High Strength 

eering, Vol.3. 

ekha. M, Sweth

cember, 2019 

the bottom fib
kN/m external

epth of the b
major role in 

e. 

when the dep
are no tensile

vier loading co

e flange gets 
d to occur a

on Varghese (2
oncrete Beams”
n Civil Enginee

Abejide O. S (2
idge Beams in F
ic and Applie

Pathak & Sa
ntal Investigatio

Journal of Indi

Suresh Singh
of Reinforcem
ional Journal o
o.4. 

nkya D. Raut, 
stressed Concr

ournal of Innov

d Fawzy, & 
vestigation of
Carbon Fiber 

e Technology(IJ

M. Hilal, Tarek 
rimental Beha
Concrete Beam

haa. B and Ra

bre vs bottom f
l load. 

ottom flange 
limiting the 

pth of the flang
e stresses dev
onditions. 

reduced gra
at relatively h

2012) “Finite E
” International 
ring Vol.1. 

2014) “Safety A
Flexure”, Intern
ed Research(IJ

aleem Akhtar
ons of Single Sp
ian Concrete. 

h Kushwah
ment & Pres

of Current Engi

(2015) “Exper
rete Beam for 
vation in Engi

Ahmed Nada
f the Behavi

Strands” Jou
JEIT). 

K. Hassan, Ah
aviour of P
ms”, Open Jou

amya. S 
 

 
flange 

of the 
tensile 

ges are 
veloped 

adually, 
heavier 

Element 
Journal 

Analysis 
national 
JSBAR) 

(2015) 
pan Pre-

(2015) 
stressed 
ineering 

rimental 
Shear, 

ineering 

a,(2015) 
our of 

urnal of 

hmed S. 
Partially 
urnal of 


