
IJSRD - International Journal for Scientific Research & Development| Vol. 8, Issue 2, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 342 

Analysis of Deck Type Bridge Considering Vehicular Loading using 

Analysis Tool Staad.Pro 

Arif Khan1 Manoj Kumar Yadav2 

1P.G. Scholar 2Assistant Professor 
1,2Department of Civil Engineering 

1,2I.E.S. College Bhopal, India

Abstract— Bridge is an important structure required for the 

transportation network. Now a day with the fast innovation 

in technology the conventional bridges have been replaced 

by the cost effective structured system. For analysis and 

design of these bridges the most efficient methods are 

available. Different methods which can be used for analysis 

and design are AASHTO, Finite element method, Grillage 

and Finite strip method. In this study Deck type bridge is 

analyzed considering UHPC concrete and NaOH treated 

concrete for vehicular load as per I.R.C. specifications using 
analysis tool Staad.pro and Beava. Here it is observed that 

utilizing UHPC concrete results in economic structure with 

stability and minimum observation of forces, displacement, 

moment and cost. 
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I. INTRODUCTION 

A scaffold is a structure worked to traverse physical 

impediments without shutting the path underneath, for 

example, a waterway, valley, or street, to give entry over the 

hindrance. There are a wide range of plans that each fill a 

specific need and apply to various circumstances. In 

designing, an extension is a structure that "comprises of 

two-power individuals in particular, where the individuals 

are sorted out with the goal that the array all in all carries on 

as a solitary item". A "two-power part" is an auxiliary 

segment where power is applied to just two focuses. In spite 

of the fact that this thorough definition permits the 

individuals to have any shape associated in any steady setup, 
structure commonly include at least five triangular units 

built with straight individuals whose closures are associated 

at joints alluded to as hubs. Right now, outer powers and 

responses to those powers are considered to act just at the 

hubs and result in powers in the individuals that are either 

elastic or compressive. For straight individuals, minutes 

(torques) are expressly rejected in light of the fact that, and 

simply because, all the joints in a support are treated as 

revolutes, as is fundamental for the connections to be two-

power individuals. 

 
Fig. 1: Bridge Structure 

A. Rubberised Concrete: 

rubber from disposed of tires use in, floor mats, belts, 

gaskets, shoe soles, dock guards, seal, suppressor holders, 

shims and washers. 3% to 5% Rubber pieces and upto 10% 
recovered elastic is especially utilized in car tires. Tire 

pieces are utilized as fuel in concrete and block furnace. 

Nonetheless, different neighborhood specialists are 

presently restricting the tire consuming because of climate 

contamination. Entire tires likewise utilized as roadway 

crash obstructions, furniture, vessel guards on marine docks, 

and so on. Land filling or consuming tires for vitality have 

restricted possibilities as ecological specialists are 

recognizing the requirement for its greener other options. 

Rubber treated cement have required the requirement for the 

exploratory examinations on rubber treated cement. Along 
these lines, right now endeavor has been made to recognize 

the different properties essential for the structure of solid 

blend in with the coarse tire elastic chips as total in an 

efficient way. 

 
Fig. 2: Rubberized Concrete 

B. NAOH Treated Rubberized Concrete: 

It was discovered that the term of 24 h for treatment of scrap 

elastic was the most guaranteed span, which brought about 

positive new and solidified solid qualities. Contrasted with 
rubberised concrete arranged with untreated elastic, 

rubberised concrete arranged with the 24-h NaOH treated 

technique had 25% improvement in compressive and 

flexural quality, individually. It is tentatively demonstrated 

that utilizing this treatment strategy brought about 

prominent improvement for the compressive quality, and 

moderate upgrade in the flexural quality. 

C. Objectives 

The main objectives of the present study are as follows:-  

1) To determine the enhancement in bridge strength using 

NAOH treated rubberized concrete. 

2) To analyze a bridge structure for I.R.C. loading using 

Analysis tool Staad.pro 

3) To determine effect of hydraulic loading at the vertical 

members (piers) of the bridge. 
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4) To perform cost analysis of a bridge using Ultrahigh 

performance concrete.  

5) To understand The Behavior of Pre-stressed Concrete 
Superstructure of Bridge under Various Loading 

Condition. 

6) To Design Prestressed Concrete Superstructure Design 

with Indian standards and codes using Staad.pro. 

7) To analyze PSC super structure Bridge considering 

seismic load and find out maximum Bending Moment, 

Shear forces and Torsion.  

II. LITERATURE REVIEW 

Daniel et. al. (2018) This paper exhibits a far reaching 

national system level investigation to decide the relative 

decays and operational basic exhibitions of the different 

sorts of extension auxiliary plan and additionally 

development. The investigation breaks down the whole 

database of the U.S.National Bridge Inventory for the year 

2013 and considers connect tallies alongside connect deck 

regions that give progressively noteworthy outcomes. 

Examination of the relative circulation of basic inadequacy 

uncovers issues of weakening. Thinking about the auxiliary 

lack, administration life cycle and weakening patterns of 
scaffold types after some time, the multi-criteria comparable 

basic exhibitions consolidate the condition, sturdiness, life 

span, rate and example exhibitions. The outcomes offer help 

for increasingly supportable building and the board choices. 

Stringer/multi bar or support (type 02) spans are the most 

widely recognized extension type, 40.75% by checks and 

61.88% by zones.  

Guohui et. al. (2018) A long haul load trial of 

420 days was performed on three prestressed steel–solid 

composite consistent box shafts (non-prestressed, halfway 

prestressed, and completely prestressed) to examine the 

joined impacts of continued burden, shrinkage, creep, and 
prestressing. A few time-changing parameters, for example, 

redirection, solid strain, prestressing power, bolster 

response, and relative slippage between the solid chunk and 

the steel box bar, were observed in the test. The long haul 

execution of the prestressed bars that was created utilizing 

an exceptional law expanded and diminished the help 

responses at the center and end docks after some time, 

individually, because of the particular arrangement of 

prestressed strands (i.e., establishment was distinctly at the 

negative minute region).  

Neeladharan et. al. (2017) Structural plan requires a 
full understanding and information on all the segments 

including the structure. A suspension connect is a kind of 

scaffold where the deck (the heap bearing part) is hung 

underneath suspension links on vertical suspenders. The 

structure of present day suspension spans permits them to 

cover longer separations than different sorts of extensions. 

The fundamental component of a link suspended scaffold is 

the link framework. Extensions are ordinarily intended for 

dead burden, live burden and other periodic burdens. All 

stacking and emptying conditions in examination and 

configuration are given according to IRC codal 

determinations. The entire displaying of the suspension parts 
of the extension was finished by utilizing SAP2000. 

Suspension link connect having 1km range with single path 

street, the power of street is given has 20 quantities of 

vehicles each stacked with 350KN (overwhelming stacking 

class An A track load) is dissected by SAP2000. The yield 
of the product presents results including minutes, pivotal 

burdens, shear power and removals. 

A. Literature Outcome 

The literature review has suggested that use of a finite 

element modeling of the superstructure. So it has been 

decided to use STAAD.Pro for the Finite Element 
Modeling. With the help of this software study of bridge 

structure has been done. STAAD.Pro also helps in Finite 

Element Modeling in view of that different type of forces 

can apply to get the actual results. 

III. METHODOLOGY 

1) Step 1: Selection the geometry of superstructure by 

using coordinate system in STAAD Pro or plot over the 

AUTO CAD, which can be import in Staad-Pro as per 
dimension of girder, c/c distance of bearing, expansion 

to expansion distance and no.of diaphragm etc. 

Schematic sketch of the superstructure are shown in 

below figures. 

 
Fig. 3: R.C.C Bridge Type 

2) Step 2: Different type of bridge material and models are 

prepared of same dimension and same loadings as per 

Indian standards. finite element modeling of the model 

considering the above parameters. The dimensions like 

60 length, 12 meter wide, which include in the girder 

property and steel material property of the structure as 

per Indian sections. 

Different types of bridge sections considered are as follows: 

A. Deck Slab Bridge: 

 
Fig. 4: Deck Bridge 
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A Deck Bridge (fig 4) is the surface of a bridge, and is one 

structural element of the superstructure of a bridge. It is not 

to be confused with any deck of a ship. The deck may be 
constructed of concrete, steel, open grating, or wood. 

Sometimes the deck is covered with asphalt concrete or 

other pavement 

3) Step 3: Apply the material property as shown in above 

figures, after that support condition has been considered 

at the bearing locations of the superstructure which is 

pinned / hinged as shown in below figure. 

Fig. 5: support condition 

4) Step 4: After apply the support condition, now the next 
step to be considered for the Deal Load of the 

superstructure i.e. “selfweight”. 

5) Step 5: After apply the Dead Load, now the next step to 

be considered for the Equivalent Uniformly Distributed 

Loads (EUDL) load 

For Bending Moment, L is equivalent to the 

compelling range in meters. For Shear Force, L is the 

stacked length in meters to give the greatest Shear Force in 

the part viable. The Equivalent Uniformly Distributed Load 

(EUDL) for Bending Moment (BM), for ranges upto 10m, is 

that consistently conveyed load which creates the BM at the 
focal point of the range equivalent to without a doubt the 

most extreme BM created under the standard burdens. For 

ranges above 10m, the EUDL for BM is that consistently 

circulated load which creates the BM at one-6th of the range 

equivalent to the BM created at that area under the standard 

burdens. EUDL for Shear Force (SF) is that consistently 

dispersed burden which produces SF toward the finish of the 

range equivalent to the greatest SF created under the 

standard burdens at that area. 

6) Step 6: After apply the EUDL Load, now the next step 

to be considered for the Moving Live Load (LL) in 

which include the Breaking Load and Vehicle Load are 
as follow:- 

1) DFC (Dedicated Freight Corridor) LOADING FOR 

BENDING MOMENT [Eccentric & Concentric]  

2) DFC LOADING FOR SHEAR FORCE [Eccentric 

& Concentric] 

3) Coefficient of Dynamic Augment (CDA) 

Coefficient of Dynamic Augment FOR 

PROVIDED DECK LENGTH. 

7) Step 7: After applied all the boundary condition and 

forces, now the model has to be “Analyze” for getting 

the results i.e. Axial force, shear force, deflection and 
support reactions etc. 

8) Step 8: after analysis results designing is followed as 

per Indian Standard 456:2000 R.C.C. design and 

optimization of each case is done to provide its 

economical section for same loading and geometry in 

all the cases. 

9) Step 9: After optimization process comparative results 
are drawn in all cases to determine the best one with the 

help of graph using M.S. Excel. 

S NO. DESCRIPTION UNIT 

1 LENGTH 60 m 

2 CARRIAGEWAY 12 m 

3 PIER (ABUTMENT) 2 X 1.5 m 

4 HEIGHT OF DECK 10 m 

5 DECK DEPTH 0.3 m 

6 GIRDER 2.3 X 1.2 

7 BEARING PLATE 0.6 X .45 m 

Table 1: Description of Structure 

S.NO Description Value 

1 Sections Standard 

2 Young’s modulus of steel, Es 2.17x104 N/mm2 

3 Poisson ratio 0.17 

4 Tensile Strength, Ultimate Steel 505 MPa 

5 Tensile Strength, Yeild Steel 215 MPa 

6 Elongation at Break Steel 70 % 

7 Modulus of Elasticity Steel 
193-200 GPa 

 

8 Concrete M60 

Table 2: Property of material 

The Bridge is of structural plan in X direction is 60 

m and in Z it is 12 m & Y direction is 4 meter respectively. 

IV. ANALYSIS RESULT 

A. Shear Force: 

Shear Force kN 

Deck Bridge Deck Bridge (UHPC) 

1418.779 758.233 

Table 3: Shear force in Deck Bridge 

 
Fig. 6: Shear Force in Deck Bridge 

B. Axial Force: 

Axial Force kN 

Deck Bridge Deck Bridge (UHPC) 

353.42 176.172 

Table 4: Axial force in Deck Bridge 
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Fig. 7: Axial Force in Deck Bridge 

C. Bending Moment 

Bending moment kN-m 

Deck Bridge Deck Bridge (UHPC) 

4082.252 2396.54 

Table 5: Bending moment in Deck Bridge 

 
Fig. 8: Bending moment in Deck Bridge 

D. Deflection: 

Deflection mm 

Deck Bridge Deck Bridge (UHPC) 

2.119 3.281 

Table 6: Deflection in Deck Bridge 

 
Fig. 9: Deflection in Deck Bridge 

E. Cost Analysis 

Magnitude of maximum stress for various forms of sections 

of bridge has been plotted 

Cost Analysis (Rupees) 

S.no. 
concrete 

volume in cu.m 

S.O.R 

rates 

Total cost of 

concrete 

Deck slab 1531.7 4500 6892650 

Deck slab 

(UHPC) 
793.9 4500 3572550 

Table 7: Cost Analysis 

V. CONCLUSION 

A. Shear Force 

Shear force in known as the unbalance force observed due to 

transmission of load from beam to column, in our study it is 

observed that with UHPC concrete it can be minimized in 

all the cases considered for study. 

B. Axial Force 

Axial force is known as the vertical force observe in piers, 

this force is meant to distribute load from pier to earth. It is 

observed in the results that with UHPC concrete 

Distribution of vertical forces can be processed easily. 

C. Bending Moment 

In terms of bending moment it is observed that minimum 

bending is in UHPC, which is resulting in comparatively 

most economical in comparison as bending moment is 

directly proportional to reinforcement requirement. 

D. Deflection 

In case of deflection we observed in above chapter that 

maximum deflection is obtained in UHPC concrete Bridge 

as compared to general bridge as we minimized the sectional 

data by 50 mm but structure is stable. 

E. Cost Analysis: 

In this study it is observed that utilizing UHPC concrete we 

can minimize the section as bending moment is decreased 

which results in minimizing sectional data. Here the 

reduction in cost is due to reduction in Ast. Requirement. 

VI. FUTURE SCOPE 

1) In this study precast girder has been considered 

however in future suspension Type Bridge can be 

considered. 

2) In this study Analysis tool staad has been adopted 

whereas in future any other tool can be considered. 

3) In this study IRC vehicular loading is considered 

whereas in future AASHTO specified loading can be 

taken.   
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