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Abstract— Prestressed concrete is the kind of RC cement mix 

in which interior anxieties are acquainted with balance the 

ductile anxieties that will forced because of administration 

stack conditions. The hard-drawn wires, links or bars of high 

quality amalgam steel are utilized as ligaments in prestress 

concrete to create worries in cement. In Prestressed concrete 

structures, steel and cement both are in dynamic blend since 

these materials are as of now get worried before the uses of 

outside burdens. The Pre-worrying in cement structures is 

discovered more powerful than RCC structures. Many 

literatures are available which deals with the design and 

analysis of Pretensioning members to resist lateral forces. In 

this paper, the main focus is to carry out extensive literature 

survey and to determine the scope of work regarding lateral 

load resisting member’s analysis and design. From the 

literature it is clear that pretensioning members is the most 

effective lateral load resisting system which helps the 

building to sustain even under seismic loads. 
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I. INTRODUCTION 

A Prestressed Girder bridge is a bridge that utilize braces as 

the methods for supporting the deck. A bridge comprises of 

three sections: The Foundation of projections and wharfs and 

Substructure of projection and dock and The Superstructure 

(brace, bracket, or curve) and deck. A Girder bridge is likely 

the most usually fabricated and used bridge on the planet. Its 

fundamental plan, in the most improved frame, can be 

contrasted with a log extending from one side to alternate 

over a stream or river. . Prestressed Concrete is fundamentally 

concrete in which interior worry of reasonable extent and 

dispersion are presented pressure coming about because of 

outer load are concentrated to wanted degree. 

 In this review work to provide a detailed review of 

the literature related to Bridge analysis in its entirety would 

be difficult to address here. although there has been a lot of 

work modeled on bridges and culverts  - none provide in-

depth understanding of the prestressed RC bridges 

contributions related to I.R.C. loading and hydraulic 

calculation is seen in past efforts most closely related to the 

needs of the present work. A brief review on finite element 

analysis, comparison of different bridges and code provision 

of previous studies is presented here. This literature review 

focuses on Analysis method, bridges and tools for analysis 

and some code provisions will be addressed by area. 

A. Bridges 

Bridge is   most useful structure for highway Structures and 

River & Canal structures in without any obstruction of water, 

traffic is flow out on structures. In Bridge structures  many 

type of vehicles like small vehicles, light vehicles and heavy 

vehicles are flowing in every time, so main concept of bridge 

is how to become a safe under various types of loading 

condition of vehicles in one direction. Generally the vehicles 

are flow in structure, the load of vehicles are Both side 

disperse in 45 degree from edge of tire of vehicle in both 

longitudinal and lateral directions means spans direction and 

length of Structure directions. So this dispersion of load is 

directly affected to top of bridge (Deck slab) and then 

longitudinal girder as well as cross girder. After that the long 

member of bridge superstructure like girder is transported the 

load towards the substructure of Bridge and then foundation 

to soil. The design of superstructure is generally used with 

RCC, but now a days long span member of Bridge using with 

PSC, for get much more advantage and safety of Structure. 

II. LITERATURE REVIEW 

Katona et. al. (1997) Contemplated distinctive investigation 

technique for long traverse culvert considering vehicle 

stacking, examination is finished utilizing limited component 

strategy and manual technique in light of extensive 

misshapening hypothesis considering compacted soil strata 

and reasoned that limited component strategy is giving more 

exact and direct outcome in correlation. 

 Tadros et. al. (1997) Although the state of Nebraska 

alone spends about $2.50 million annually on construction of 

reinforced bridges, relatively little research has been devoted 

to them in recent years. The research described in this paper 

was, in part, directed at establishing the state of the art of the 

design of these culverts. Specifically, a summary is given in 

this paper of the results of recent field measurements. It has 

been found that the field measurements of soil pressures 

indicated higher pressures than those given by the American 

Association of State Highway and Transportation Officials 

specifications. The responses of state bridge engineers, or 

those with similar responsibilities, to a questionnaire on their 

design practices are reported herein. Several inconsistencies 

in the American Association of State Highway and 

Transportation Officials specifications were reported. 

Despite these inconsistencies and the apparent 

underestimation of soil loading, very little structural distress 

was observed. Lack of distress may be attributed to several 

causes. For example, some of the states use higher soil 

pressures than American Association of State Highway and 

Transportation Officials' specified values. Also, the 

conservative criteria associated with the working stress 

design increase the margin of safety against failure and 

reduce the effect of underestimating the soil loads. 

 Vaslestad (1999) Considered Two vast traverse 

adaptable steel culverts in Norway were instrumented for 

checking long haul conduct. The primary structure was a pipe 

curve with a traverse of 7 .81 m finished in 1982, and the 

second was a flat circle with a traverse of 10.78 m finished in 
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1985. The two structures are refilled with top notch, all 

around reviewed thick rock and sand. The principle impact 

on the long haul impacts is probably going to be ecological 

factors, for example, regular temperature and dampness 

varieties. In Norway, the winter is exceptionally cool and 

occasional temperature changes are extraordinary. Water 

powered earth weight cells of the Gliitzl-type are utilized on 

the two structures, and thermistors are utilized to quantify 

temperature varieties. Moreover, strain checks are mounted 

on the flat oval to quantify pressure changes in the steel 

structure on a long haul premise. The long haul perception of 

the adaptable steel culverts in this examination demonstrates 

that they experience changes in earth weight dissemination 

and auxiliary reaction as time advances after development. 

On the two structures, the even earth weight at the springline 

has expanded to values to some degree over the overburden 

weight. The deliberate push constrain in the steel on the flat 

oval increments significantly with time. Despite the fact that 

the deliberate vertical earth weight over the highest point of 

the structure is not as much as the overburden, the deliberate 

push pressure shows negative angling for the structure in 

general. 

 Essam A. Mostafa (2003) The author has introduced 

the concept of using Reference Bridges and Reference 

Culverts and presented the dimensionless relationship in 

between both the structures and derived the point .Non-

dimensional relationship, equation to estimate the bridge cost 

ratio “Costr)b = 1.0 [Wr)b]0.4725 [Sr)b]0.35457 [Hr)b] 

1.79314 “another non-dimensional relationship applied to 

estimate the culvert cost ratio “Costr)c = 0.99 [Wr)c]0.20138 

[Hr)c]0.2893 [lr)c]0.1802[hr)c]0.256” .The developed 

equation by the author was applied to estimate “bridge to 

culvert cost ratio” giving the calculus as if the value states 

less than one, bridge costing was found cheaper  whereas if 

the ratio was greater than one culvert was found cheaper. 

 J.M. Duncan (2005) Considered Corrugated metal 

box culverts give substantial cross-sectional territories to 

water transport where vertical leeway is constrained. Since 

they have almost level crowns and expansive widths 

contrasted and their statures, they carry on uniquely in 

contrast to customary metal culverts, and diverse techniques 

are required for their outline. The plan system introduced 

depends on field understanding, finite element investigations, 

and instrumented stack tests on box culverts. The 

methodology envelops twisting minutes in the crown and 

hindquarters areas because of inlay and activity loads, outline 

of portland bond concrete diminishing chunks for conditions 

where cover profundity is seriously restricted, suggested 

stack factors for plan, and redirections in benefit for metal 

box culverts with ranges as substantial as 26 ft. 

 Koleman et. al. (2006) Considered Reinforced solid 

box culvert comprises of best section, base chunk and two 

vertical side dividers assembled solidly which frame a shut 

rectangular or square single cell. By utilizing at least one 

middle of the road vertical dividers different cell box culverts 

is gotten. Numerous phone strengthened box culverts are 

perfect extension structure if the release in a deplete crossing 

the street is huge and if the bearing limit of the dirt is low the 

single box culvert ends up uneconomical in light of the higher 

thickness of the section and dividers. In such cases, in excess 

of one box can be developed next to each other solidly. In 

customary technique thickness of box culvert is accepted and 

later on check for thickness is taken. Be that as it may, this 

may prompts uneconomical plan subsequently an endeavor is 

made to assess ideal thicknesses for prudent outline. In the 

present work 12 m channel length is consider for examination 

with 2m to 6m stature variety which is again separated into 

single cell, twofold cell and triple cell. IRC class AA 

followed live load is considered. The examination is finished 

by utilizing solidness network technique and a PC program in 

C dialect is produced for the cost assessment. Study is done 

identified with variety in twisting minute; along these lines 

cost examination is made for various angle proportions. The 

rate decrease in cost of single cell, twofold cell and triple cell 

in view of ideal thicknesses are introduced. The ideal 

thicknesses displayed here are utilized to accomplish the 

efficient outline of box culvert. In view of these ideal 

thicknesses ideal cost per meter width of single cell, twofold 

cell and triple cell is assessed. The investigation uncovers that 

the cost of box culvert diminishes if the ideal thicknesses 

which are displayed in this examination are considered. 

 Sinha et al (2009) Bridges are required to be 

provided under earth embankment for crossing of water 

course like streams, Nallas across the embankment as road 

embankment cannot be allowed to obstruct the natural water 

way. The culverts are also required to balance the flood water 

on both sides of earth embankment to reduce flood level on 

one side of road thereby decreasing the water head 

consequently reducing the flood menace. Culverts can be of 

different shapes such as arch, slab and box. These can be 

constructed with different material such as masonry (brick, 

stone etc) or reinforced cement concrete. Since culvert pass 

through the earthen embankment, these are subjected to same 

traffic loads as the road carries and therefore, required to be 

designed for such loads. This Paper deals with box culverts 

made of RCC, with and without cushion. The size, invert 

level, layout etc. are decided by hydraulic considerations and 

site conditions. The cushion depends on road profile at the 

culvert location. The scope of this Paper has been further 

restricted to the structural design of box. The structural design 

involves consideration of load cases (box empty, full, sur-

charge loads etc.) and factors like live load, effective width, 

braking force, dispersal of load through fill, impact factor, co-

efficient of earth pressure etc. Relevant IRC Codes are 

required to be referred. The structural elements are required 

to be designed to withstand maximum bending moment and 

shear force. The Paper provides full discussions on the 

provisions in the Codes, considerations and justification of all 

the above aspects on design. Proper design covering these 

aspects has also been given in the Annexure. To our 

knowledge, these matters have neither been covered in any 

text book nor in any special publication at one place. 

 Serap Altin et.at (2012) Here the authors analysis 

was concerned with earthquake analysis of suspension 

bridges, where the effects of large deflections were taken into 

account. The author prescribed a procedure which enables the 

designer to evaluate the non-linear dynamic response of 

suspension bridges in a symmetry providing a realistic 

evaluation of the overall dynamic response of suspension 

bridge, a three dimensional idealization was desirable which 

permits a study of the torsional oscillations of the bridge deck. 

Hence, these general procedures supplied essential 
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information on the study of aerodynamics of suspension 

bridge. 

 Fernando N.Leit`ao et .at. (2012) the author had 

analyzed that dynamic actions seeds fractures on the bridge 

deck structure. In order to evaluate the stress level the author 

along with his team developed an analysis methodology 

which focus on evaluating the stresses through the dynamic 

analysis of highway bridge decks along with the action of the 

vehicle The parameters of authors analysis methodology was 

the roughness of the pavement surface and other design 

parameters such as: floor thickness, structural damping and 

beam cross section and beam cross section geometrical 

properties of bridge dynamics and fatigue analysis. The 

conclusion derived from the author investigation was entirely 

focused on alerting structure engineers to the possible 

distortions, associated to the composite and steel bridge life 

span when subjected to vehicle’s dynamic actions. 

 Shreedhar et. al. (2013) Talked about Multiple cell 

reinforced box culverts are ideal bridge structure if the 

discharge in a drain crossing the road is large and if the 

bearing capacity of the soil is low as the single box culvert 

becomes uneconomical because of the higher thickness of the 

slab and walls. In such cases, more than one box can be 

constructed side- by- side monolithically. The box culvert has 

to be analyzed for moments, shear forces and thrusts 

developed due to the various loading conditions by any 

classical methods such as moment distribution method, slope 

deflection method etc. It becomes very tedious for the 

designer to arrive at design forces for various loading 

conditions. Hence a study is made to arrive at the coefficients 

for moments, shear forces and axial thrusts for different 

loading cases and for different ratios of L/H = 1.0, L/H = 1.25, 

L/H = 1.5, L/H = 1.75 and L/H = 2.0 for three cell box culvert. 

This enables the designer to decide the combination of 

various loading cases to arrive at the maximum design forces 

at the critical section thus saving considerable design time 

and effort. 

 Bernardo Morais Da Costa (2013) The author 

focused on the design and analysis of the hanger arrangement 

along with the structure ability of Network Arch Bridge 

besides performed comparative analysis with other forms of 

hanger arrangements. The four different arrangements of 

hangers- a vertical, a Neilsen and the two different Network 

arrangements were compared in terms of stress distribution, 

deflections and hanger’s relaxation. The author’s 

discretization evidenced clear structure advantages over the 

vertical arrangements. The pre-design of the hanger’s 

arrangement, facilitated by Per Tveit (2011) and Brunn & 

Schanack (2003), proved to be remarkably accurate on the 

benefits predicted. 

 Pengzhen Lu et at. (2014) here the author developed 

a simplified optimized calculation method of cable force for 

self-anchored suspension bridge, as minimum bending 

energy method, and internal force balance method along with 

influence matrix method. From the authors optimization 

analysis model of the cable force of a self –anchored 

suspension bridge, in comparison , the computed cable force 

from optimization method approached with the elementary 

model of software ANSYS. Optimized tension method was 

developed through the analysis of tension order of suspension 

bridge and symmetrical tension method was applied in order 

to reduce interaction of cable forces allowing hanger 

relaxation. 

 Neha Kolate et.at (2014)  Here the author has 

investigated the different design parameters of box culverts 

namely angle of dispersion or effective width of live load, 

effect of earth pressure and depth of cushion provided of top 

slab of box culverts. Other mandatory elements which was 

considered were depth of cushion, coefficient of earth 

pressure for lateral pressures on walls, width and angle of 

dispersion for live loads on box culverts without cushion and 

with cushion for structure deformations. In the comparative 

analysis in between box culverts and slab culverts, the results 

clearly visualized the advantages of box culverts over slab 

culverts considering a simple example as box culverts acts as 

a easy base on the event of rode widening. As box culverts do 

not need any elaborate foundation, giving an advantage of 

being easily placed over soft foundations by increasing base 

slab projection to retain base pressure within safe bearing 

capacity of ground soil. 

 Tenagi et. al. (2015) Reinforced concrete slab type 

decks are often referred to as culverts and are commonly used 

for small spans. Slab culverts are important hydraulic 

structures used in the construction of highway roads. In India, 

till now culverts are designed and constructed according to 

Indian road congress guidelines as per IRC: 21-2000 code in 

which working stress method is used. Recently Indian road 

congress has introduced another code IRC: 112-2011 for 

design of prestress and RCC bridges using limit state method. 

In regards to this, present study has been performed to know 

how design of IRC-112 differs from IRC-21 and an attempt 

is made to study undefined parameters of IRC: 112- 2011 

such as span to depth (L/d) ratio. Present study is performed 

on design of RC slab culvert using “working stress method” 

using “IRC: 21-2000 and limit state method using IRC: 112-

2011” code specifications. It is observed that in working 

stress method, the allowable L/d ratio is 13 and in limit state 

method, the L/d ratio of 20 is most preferable. Quantity of 

materials required in limit state method is compared with 

quantity of material required in working stress method and it 

is found that concrete can be saved up to 30 to 35% using 

limit state method. 

 Sharad pagar and Rajashekhar (2016) Studied that 

Culverts are required to be provided under earth embankment 

for crossing of water course like streams, Nallas across the 

embankment, as road embankment cannot be allowed to 

obstruct the natural water way. Culverts are also used to 

balance the flood water on both sides of earth embankment to 

reduce flood level on one side of road thereby decreasing the 

water head to reduce the flood problems. Culverts can be of 

different materials and different shapes as per their use and 

need. Considering the need of new drainage system at 

Chhatrapati Shivaji International Airport Mumbai here an 

analysis Box Culvert for Storm Water Drainage System is 

made under the aircraft loading. 

 Neeladharan.C et.at (2017) In general, a suspension 

bridge, the pinnacle of bridge technology is highly capable of 

spanning upto 7000 feet managing such feat dealing with the 

two forces namely compression and tension. The authors 

report is based on a Suspension Cable Bridge of 1000m span 

with single lane road where the intensity of road was captured 

as 20 number of vehicles each loading with 350 KN using the 
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application SAP1000. The maximum bending moment along 

with the values of shear force were analyzed on the 

application software SAP 1000 and a detailed comparison 

was done with the manual design of Suspension Cable 

Bridge. 

 Vikas Shrivastava (2017) The author demonstrated 

the structure analysis and design of RCC box type minor 

bridge using MDR Method along with computational 

approach using IRS-CBC codes. The results generated from 

the author’s analysis proved that the maximum design forces 

developed for the loading conditions when the top slab was 

subjected to the dead load and live load and sidewall was 

subjected to earth pressure and surcharges when the culvert 

was empty. While estimating the positives and negative’s it 

was observed that Computational method (Stadd.pro) was 

comparatively more competent than Moment Distribution 

Method (MDM) in terms of time consumption along with 

efficiency of results. 

 Osama et. al. (2018) Bridges may be constructed in 

active seismic areas, where ground shaking or ground failures 

can impose considerable earth pressures on them. In this 

study, the seismic response of box culverts was investigated 

experimentally and numerically. A series of scaled centrifuge 

tests was performed and subjected to three different 

earthquake signals, with different amplitudes and 

frequencies. Two values of culvert wall thickness and two 

values of sand relative density were considered in the 

experimental program. Experimental results are presented in 

terms of comparisons of seismic bending moments. These 

results were used to calibrate and verify two-dimensional 

numerical models developed using the computer program 

FLAC. The verified models were then used to investigate the 

effect of earthquake intensity and frequency, height of soil 

cover, and culvert thickness on the seismic bending moments 

for the different culvert sections. Based on the analysis 

results, charts are presented to aid in the seismic design of 

box culverts. 

III. RESULTS & DISCUSSION 

Some of the papers studies about the position and location of 

different types of bridges as per site geographical and 

physical conditions, whereas some of them discuss about 

analysis method and tools. 

IV. CONCLUSION 

Based on the critical review of literature, the main objective 

of this study is comparing the parametric analysis of Pre-

stressed deck type bridge using analysis tool SAP2000 which 

is concluded as finest finite element analysis tool in past 

researches.. From the analysis of the case study we will find 

out the efficiency and cost effectiveness of pretensioning 

bridges comparing to general. 
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