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Abstract - The benefits of Post-Tensioning method are 

still to be accepted in a developed world like India. 

Because of it uses the post-tensioning approach is now 

commonly used a day. The most affordable and secure 

structure for industrial as well as residential buildings 

can be achieved by using the post-tensioning techniques. 

There are two different approaches of post tensioning 

procedure, such as bonded & un-bonded. In this 

technique can achieve the most economical and safe 

design for residential as well as commercial tower to 

adding shear wall component. For lateral load like wind, 

earthquake load, the shear wall used in the PT system 

that supported the more strength, stability and 

hardening to the structural members. 

In present study, a commercial G+5 storey building has 

been selected to perform a parametric study. Various 9 

Location of shear wall model made for Bonded and Un-

bonded PT Beam have been studied to compare their 

performance by applying PT Steel, Non-PT Steel, Stress 

(top and bottom), Deflection (Long term, total load, 

sustain load), Displacement etc. have been selected for 

the present study to arrive at best suitable for location of 

shear wall model. The design was analyzed using ADAPT 

Builder 2015 software for Bonded and Un-bonded PT 

Beam. 

 

Index Terms - Bonded System, Un-bonded System, 

ADAPT-PT Builder 2015, Pre-stressed concrete, Shear 

wall, Post-tensioning system. 

 

I.INTRODUCTION 

 

Usually, Un-bonded tendons consist of single threads 

or threaded bars that remain Un-bonded to the 

underlying concrete throughout their service period-

allowing them to shift locally relative to the structural 

component. In one continuous process, the strands in 

Un-bonded mono-strand systems are coated with 

specially formulated grease with an exterior layer of 

smooth plastic sculpted to provide corrosion security. 

The anchorages of Un-bonded mono-strand devices 

can also be summarized, depending on the 

requirement and the degree of protection required. 

Light and versatile, Un-bonded mono-strand can be 

mounted easily and quickly offering an inexpensive 

alternative Bonded post-tensioning system consist of 

tendons from one to several strands or bars. The pre-

stressing steel is enclosed in a corrugated metal or 

plastic duct for bonded systems. Forward to stress on 

the tendon, cementations grout is injected into the duct 

to bind it to the concrete surrounding it. Additionally, 

the grout creates an alkaline environment that protects 

the pre-stressing steel against corrosion. 

 
Figure 1: Bonded PT system 

Figure 2: Un-bonded PT system 
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II. REVIEW OF LITERATURE 

 

The tensioning device blends concrete or other 

structural components with strings or wires 

constructed from high-resistance steel, also called 

tendons. Plan includes buildings for offices and 

apartments, car parks, slabs, bridge, sports stadium, 

storage tanks, stone and surface anchors. The Post-

Tension Program. Several scholars have already 

addressed the post-tension, Load balance principle for 

PT beam buildings, shear and deflection requirements 

for post-tension buildings. 

P. Kalpana et. Al., [15] (2016) presented analytical 

study of different height structural shear walls for 

many models which take combination load as per 

IS:1893(PART-1)-2002. Authors find axial force, 

lateral displacement, and moment of bending in shear 

wall. Compare for diff with varying height. Project 

homes. Author also analysis this model in diff. Zone 

like zone 3 & zone 5. Author make 5 storey building 

in STAAD Pro software. P. Kalpana et. Al. Gave result 

That less displacement in shear wall construction 

relative to without shear wall building. With the 

construction of the shear wall, there is more seismic 

strength than to the construction of the shear wall. The 

author has claimed that the node deformation is more 

associated with zone 3 for zone 5. 

Padhiar Kamal et. Al., [13] (2010) conducted that the 

flat wall with drop panel and square slab on the two 

separate post-tensioning floor systems were 

considered. Author changing the concrete grade from 

M35 to M50 with increasing concrete grade, the 

punching shear ratio, the mid-span factor and finding 

out after tension rating as well. The author has also 

found a flat plate with a maximum length of 8 m and a 

flat plate with a maximum drop panel length of 13 m. 

Kamal Padhiar, et. Aim was to increase the amount of 

non-PT steel by rising the concrete scale to 5-10 per- 

cent. 

Dobariya Nishant M. et. Al., [11] (2017) studied 

stress, Bending moment, Shear force, deflection. 

Author provide extra bars in both systems. Author 

used ADAPT PT builder software for base work & use 

IS:1343-1980 and ACI-318 code for theory-based 

work. Author analyzed long span T-Beam which 

length is 10-20m span in bonded & unbonded beam 

with maximum tension zone cable profile. Author give 

result up to 20m span unbonded T-Beam is good 

compared to bonded T-Beam is great result compared 

to unbonded in bonded T-Beam. In bonded T-Beam 

laborer cost is very high & reinforcement quantity is 

low that the opposite condition in case of unbonded 

beam author also observe unbonded beam take less 

time for the casting work. 

Kikani Rahul et. Al., [17] (2018) studied and analyzed 

on the commercial office building was chosen to 

conduct the parametric study. Author took specific 

slab devices such as Flat slab with Concrete beams, 

RC slab with RC plate, post tensioning flat slab with 

drop panel and Post tensioning plain slab with Post 

stiffeners voided flat slab, and contrasted their result 

using time history. The author gave different 

parameters such as slab thickness, concrete grade, 

shear punching, column size etc. In this study author 

used to ADAPT BUILDER Vs. 2015 Software. The 

tendons are less needed for controlling deflection and 

stress compared to solid flat slab after examination of 

all parameters author concluded in voided slab. Author 

also said the punching shear is a huge problem in the 

flat slab, but in this system that provides voided flat 

slab, the punching shear reduces by up to 23 %. 

 

III. OBJECTIVE OF STUDY 

 

The motto of the present study is to the analysis and 

design of the G+5 storey building with post-tension 

beam and these beam systems are compared to bonded 

and un-bonded PT system by using ADAPT Builder 

2015.To analysis the post-tensioning beam using 

ADAPT Builder 2015 along with different location 

wise shear wall models. 

To take 20% of total shear wall outer length periphery 

of multi-storey buildings for all models. 

 

IV. EXPERIMENT AND RESULT 

 

4.1 Problem statement 

To analysis and design G+5 storey building with post-

tension beam and different location of shear wall and 

then compare different PT system like, Bonded and 

Un-bonded post-tensioning system along with 

different parameter like, Loss due to Stressing, 

Number of PT cable, Numbers of Non-PT cables, 

Deflection (Sustain load, Service load, Long term), 

Non-PT steel, Stress (Top stress, Bottom stress), 

Displacement (Zone-3) by using ADAPT Builder 

2015.   
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4.2 Problem Formulation: 

X-axis:  6 bays (10m length) 

Y-axis:  5 bays (10m length) 

Building Dimension: 60 m X 50 m X 18 m 

Column Size: 750 mm X 750 mm 

Beam Size:  600 mm X 525 mm 

Slab Size:  200 mm 

Dead Load (D.L): 1.5 kN/m2 (Floor finish) 

Live Load (L.L):  4 kN/m2 

RC wall thickness:230 mm 

Grade of concrete: M35 

Grade of steel:  Fe500 

Total shear wall length:44 m (20% of building 

periphery) 

 

4.3 Analysis and Design for different locations – 

The models are arranged in various groups according 

to location of shear wall. With each location of shear 

wall there are three models. 

M1 = Shear wall placed only in X-direction 

M2 = Shear wall placed only in Y-direction 

M3 = Shear wall placed in both X & Y direction 

In this study using 20% shear wall of length of 

building outer periphery shown in table. 

 
Fig. 3. Location wise models (Provision of Shear Wall 

in building at 20% of periphery). 

 

V. RESULTS AND DISCUSSION 

 

The study findings are as follows. The distinction for 

bonded and Un-bonded post tensioning device is made 

on the basis of the following parameters. 

• Long term deflection, Displacement (Zone-3), 

Stressing, Number of PT cable, Numbers of Non-

PT cables, Non-PT steel, PT steel. 

• Used IS-1343:1980, ACI-318 code and Pre-

stressed Concrete Analysis and Design (Dr. Y. M. 

Rao) (Textbook) including all parameter. 

 
Figure 4: Long term Deflection (Floor wise) Vs 

Location of Shear wall 

On the bases of floor for both the system Bonded and 

Un-bonded at Location 3 minimum Long-term 

deflection and at Location 7 maximum Long-term 

deflection is there. 

Figure 5: Long term Deflection (G+5 storey building) 

Vs Location of Shear wall 

As for whole building with G+5 storey the same 

scenario will be there. 

 
Fig. 6. Deflection (Sustain load) mm Vs Location of 

Shear wall 

For both the system Bonded and Un-bonded maximum 

Sustain deflation load is there at Location 7 

1 2 3 4 5 6 7 8 9

Bonded 13.3 13.9 13.5 15 14 15.1 18.3 16.4 14.4

Un-bonded 15.9 16.7 14.8 16.4 15.6 16.7 19.3 18.5 16.7
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Fig. 7. Deflection (Service load) mm Vs Location of 

Shear wall 

For the Bonded system maximum Service deflation 

load is there at Location 7 and minimum at Location 3 

and opposite for Un-bonded system. 

Fig. 8. Quantity of PT Steel (kg) Vs Different PT 

System 

Bonded system is used less PT steel in weight as 

compare to Un-bonded system. 

Fig. 9. Quantity of PT Steel (Number tendons) Vs 

Different PT System 

Bonded system is also used less PT steel in Numbers 

as compare to Un-bonded system. 

Fig. 10. Displacement (mm) Vs Different floor 

system in zone-3 for Bonded model 

Maximum displacement value got at Location 7 for 

Bonded system. 

Fig. 11. Displacement (mm) Vs Different floor 

system in zone-3 for Un-bonded model 

• Constantly got minimum displacement value at 

Location 3 at compare other Location for bonded 

and Un-bonded system.  

• Maximum displacement value got at Location 7 

for Un-bonded system that is a same scenario like 

Displacement for Bonded PT system. 

1 2 3 4 5 6 7 8 9

Bonded 9.7 9.8 9.7 10.3 10.3 10.3 11.1 10.3 10.3

Un-bonded 13 13 12.8 12.7 13 12.5 12.5 13 12.5
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Fig. 12. Top stress in bonded system Vs Different 

floor wise building 

At Location 7 the maximum Top stress level where as 

minimum is at Location 3 in Bonded system 

Fig. 13. Top stress in Un-bonded system Vs Different 

floor wise building 

The Top stress level in order to Un-bonded system is 

highest at Location 7 and lowest at Location 6. 

 

Fig. 14. Bottom stress in bonded system Vs Different 

floor wise building 

• In Bonded system maximum bottom stress is at 

Location 9 whereas minimum is at Location 7 

• In Un-bonded system lower top stress is there at 

floor 5 and in Bonded system at floor 2 

Fig. 15. Bottom stress in Un-bonded system Vs 

Different floor wise building 

 

VI. CONCLUSION 

 

The following conclusion has been derived based on 

comparative study done for the different two methods 

(Bonded and Un-bonded) of post tensioning different 

type of geometries having different location of shear 

wall. 

• As compared to Un-bonded system 18% of lower 

PT steel is applied in the Bonded System on the 

bases of Tendons. (Number and Kilograms) 

• 46% less Non-PT steel is used in Bonded system 

by weight (kg) compared to Un-bonded System. 

• After modeling observed that the displacement 

value constant increased with floor system 

increased. 

• When we take Dominating as deflation 

considering floor than for both the system like 

bonded and un-bonded location 3 is best and 

location 7 is not so good as well as the same is 

true for G+5 storey building 

• After modeling observed that the displacement 

value constant increase with floor system 

increase, Maximum displacement value got at 

Location 7 for Bonded and Un-bonded system 

and opposite for Location 3. 
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• If we have found deflection as the most 

appropriate factor than location 3 is most suitable 

and location 7 is inappropriate. 

• According to economy system Bonded system is 

preferred more than Un-bonded system for these 

building. 

• In account of economic, stability Location 3 is 

preferred more whereas Location 7 is 

uneconomic, unstable.  
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