
IJSRD - International Journal for Scientific Research & Development| Vol. 9, Issue 8, 2021 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 87 

Analysis of Structure and construction of the R.C.C. T-girder 

Bridge under Different types of IRC Class Loading 

Sushant Kumar Singh1 Jyoti Yadav2  
1M.Tech Scholar 2Assistant Professor  

1,2Department of Civil Engineering 
1,2Sarvepalli Radhakrishnan University, Bhopal, M.P., India 

Abstract— Reinforced concrete bridges with various uses are 

widely used in both road and rail bridges. The most common 

type of construction desk was used for short bridges. Spaces 

between 12 to 25 m T-Girder and slab desk are widely used. 

In the case of the T Girder type and deck slab, the slab span 

on both sides as it is cast in conjunction with the large girder 

and cross girder. The desktop is usually designed for 70 R 

loads or AA loaded wheel load. The IRC recommends that 

the AA class loading bridge should also be inspected for 

phase IRC loading. However, in general analysis, many 

important factors are ignored by various composers, which 

has shown that it does not make sense to pragmatic content. 

To check the loading capacity of the bridge, one needs to 

know the maximum bending time and power share attached 

to the beams or boxes of the bridge by carloads. This effect 

of heavy design load can be calculated in a standard way 

similar to the Courbon method. The main objective of this 

study was to analyze the maximum load capacity of the IRC 

Class AA (car tracked) and loads of the IRC Class A to 

calculate bending time values, shear strength, and distance 

deviation from 16 to 24 m. Large-scale structural analysis and 

scales were performed in the form of Corbon using MS Excel 

and using STAAD.pro software. The bending time and shear 

force effects obtained by STAAD.pro were less than 18 m 

spans compared to the results obtained by MS Excel and 

similarly over time. The safe design phase is achieved 

through deviation processes. 

Keywords: Reinforced Concrete Bridges, T-Beam Bridge, T-
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I. INTRODUCTION 

The T-beam Bridge is the most widely accepted type 12 to 25 

m wide. The structure is so named because the large local 

belts made as T-beams are attached to the part of the desk 

structure, made monolithically by the beacons. T beam 

bridges are popular because of their simple geometry, low-

cost construction or easy distribution, and small dead loads. 

Usually, the T-section or T-section is used for the beam. But 

the T-section is found to work very well. T-beams save when 

section depth is a controlling factor from the house view. The 

structure of the T beam bridge may contain girders and slab 

or girders, slab and diaphragms at bases or girders, slab 

intermediate cross beams, and diaphragms. However, the T 

Beams Bridge with a cross beam that extends inside and 

operates monolithically with a Deck slab is found to be very 

effective and is recommended for adoption. An easily 

supported RC T beam is generally accepted for 25m spaces. 

The width of the trunk is about 400 mm to include a large 

number of reinforcement bars there and to take care of the 

large scissors that occur there. 

A. Positive Points 

1) Simple geometry. 

2) Easy to broadcast on-site. 

3) Wide acceptance. 

4) The slab works monolithically with beams. 

5) A small number of longer lengths than me - girder 

bridges. 

6) It can usually be made with locally available materials. 

B. Negative points 

1) Need for across - the beam gives a slightly cleaner look. 

2) harder than me - girder bridges 

 
Fig. 1: Cross-section of T-beam Bridge 

II. PURPOSE OF STUDY 

The main objective of this study was to analyze and construct 

the T-beam phase to obtain the highest T-beam phase safety 

in a particular bridge space across all uploads of IRC class 

AA and IRC class A. IT-beam Bridge was analyzed in the 

range of 16 to 24m spans. In this study, there are three beams 

of length 2.5m in the middle of the stretch and cast 

monolithically with a slab. The lower panels are supported on 

four edges by longitudinal and cross beams. The slide floor is 

therefore designed as a two-way slab. The provision of 

horizontal beams reinforces the structure to some extent, 

leading to a better distribution of fixed loads between long-

distance belts. With two-way slides and horizontal beams, 

longitudinal belt spaces can grow, resulting in a smaller 

number of girders and reduced form costs’-beam analysis and 

construction provide low deviation and large loading capacity 

as the T-beam bridge is analyzed in both IRC class AA and 

class Uploaded. 

III. BRIDGE LOADS AND DESIGN EDITING 

The following is a list of maximum strengths whose effects 

should be analyzed to quantify the effects of loads (temporary 

gaps, etc.) on all critical elements in the structure. Only then 

can the composition be the composition of these loading 

results to determine the phase size, consolidation, pressures 

strength, etc.) 

1) Dead construction load (your weight comes in stages) 

2) live cargo (on the road) 

3) Result in results (delivery) 
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A. Dead Load 

The dead load of the proposed structure can be calculated at 

the beginning of the design or else your weight can be added 

in stages as there is in the pre-pressure building blocks. A 

dead load of a building depends on the following: 

1) Live upload 

2) Type of design 

3) Operating pressures are applied 

4) The length of the space 

5) Status of information 

 Based on the above the estimated weight of the 

structure is measured using the Empirical formulas of the 

R.C.C. Bridge-T-beam bridges. The formula only applies to 

6-15m T-beam bridges 

Here, W = 415 + 80L 

W = total weight in kg / m2, L = clear spam in meters 

B. Live upload 

1) Upload of IRC Class AA (Vehicles followed)  

The loading of the IRC Class AA is similar to the loading of 

Class 70 and is based on the actual separation methods of the 

Defence authorities. These loads must be approved for the 

construction of bridges within certain municipal boundaries, 

in the existing industrial area or proposed, in other defined 

areas, and on the National Highway and Highway. . Bridges 

designed for Class, AA loading should be inspected as well 

as Class A loading as well. Under certain circumstances, a 

heavy pressure can be obtained under the category A load. 

1) The gap in the radio space between two consecutive 

cars will not be less than 90m. 

2) For multi-lane bridges and culvert bridges, one track 

car with AA wheels in the classroom or another that 

creates the most difficult conditions will be 

considered for a wide range of two-lane tracks. No 

other live property will be considered on any part of 

the 2-lane bridge where the above-mentioned motor 

train Details of these uploads are shown in Figure 2 

 
Fig. 2: IRC details of the AA installation phase (Vehicle to 

follow) 

2) IRC Class A Loading 

The Class A loading is proposed by the IRC to cover the worst 

combination of axle and axle loads that can occur on the 

various types of vehicles expected to use the road. Cases and 

burdens incurred. These bridge construction responsibilities 

are generally accepted on all roads where permanent bridges 

are built. 

 
Fig. 3: IRC class A loading details 

1) The tail length of the distance between consecutive 

trains must not be less than 18.4m. 

2) No other live material will cover any part of the road 

where a car train (or car trains on the Lane Bridge) 

cross the bridge. 

3) The contact area for the wheels will be as follows: 

4) A small „f v clearance, between the outer edge of the 

wheel and the road surface, and a small„ g permit, 

between the outer edge of passing vehicles or 

crossing a multi-lane bridge, will be provided below. 

C. Effect Outcome 

A car traveling across the bridge at normal speeds produces 

more pressure than a car parked in a standing position on a 

building. This increase in pressure can be termed stress due 

to the volatile action of the moving load, which in the design 

bridge is called impact. It can therefore be argued that the 

impact of the feature is a balanced static effect of the load. 

The allocation of the impact on the construction of the bridge 

is made by the increase in living load by the impact expressed 

as a fraction or percentage of the live load used. This grant 

varies with different uploads e.g. 

Class The loaded value of the impact element is: 

For reinforced concrete bridges, impact factor = 4.5 / (6 + L) 

1) Less than 9m: 

 For tracked vehicle: 25% wide up to 5m reduced 

equally to 10% for 9m wide. 

 Writes: 25% 

2) Time 9m or more: 

 Reinforced concrete in Construction Bridge: 10% to 

40m high. 

 Concrete wheelchair reinforced in concrete bridge: 

25% up to 12m. 

 It is noteworthy that the impact factor is only 

considered when designing the construction of a large 

structure, bumps, abutments, or pier caps. In architecture, this 

effect is not considered. 

IV. METHODOLOGY 

The full analysis of the T-girder Bridge contains an analysis 

of the following sections, 

1) Analysis of Deck slab 

2) Long-term slab analysis a. Silk Slab Analysis: - 

The desk table analysis is done in the form of Pigeaud curves. 

Pigeaud curves are used to create the moment of bending of 

a freely supported panel in four corners with restricted parts 

and carrying a load placed evenly in a well-defined position. 

Pigeaud took this small plate twist to him, using a flexible 

view of flexibility, and taking Poisson's 0.15 rating. = + 2ℎ 
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= + 2ℎ 

Knee times in the syllabus are given as follows 

Reports: 

BM's short spam 

= (1 + 0.15 2) 

Long spam BM 

= (0.15 1 + 2) 

 The values of the coefficient m1 and m2 are 

currently given in the Rigaud ves s curve of the various spam 

ratios k = B / L and u / b and v / l values giving the coefficient 

m1 and m2. b. Long slide analysis. All parts of the bridge are 

connected, the point load used on any longitudinal girders or 

cross girder is still distributed to another passenger due to the 

strength of the track slab. Therefore the design load 

contemplated by the loaded beam is less than the actual size 

of the point load applied to the beam. Where the longitudinal 

girder is connected by a member forming a shortcut such as a 

slab, cross girder, diaphragm, and soffit slab, etc., the 

distribution of bending times between the longitudinal girders 

will be calculated by Court. Live loads were parked on the 

side of the road, C. The cargo operator is working with the C 

of the seating system as shown in the figure below as a result 

of which the maximum load of each girder will vary 

depending on the position of the girder. Responsive aspects 

of bending times in such cases can be calculated by going to 

Court. 

This approach is easily and widely accepted in the analysis of 

the T-Girder Bridge. 

The method can only be accepted if the following conditions 

apply. 

 The working width of the desktop tablet is less than 

half the space and the width of the space is less than 

4. 

 There is at least girder or circular diaphragms 

attached to the longitudinal belt. 

 Cross depth or depth of at least 3/4 of the depth of 

the longitudinal bands. 

 Distribution of live loads in the longitudinal girder 

of the bending moment based on the Courbon concept where 

the live loads are marked relative to the C of the girder 

system, the reaction factor Rx of any girder can be calculated 

by equation, 

RX = ∑ 1 + ∑ × × 

Where, 

Rx = Girder response factor P = total girder value 

n = amount of inertia per girder I = minute inertia per girder 

e = live drop load relative to the bridge axis 

x = estimated girder distance from the centerline of the Bridge 

V. DESIGN EXAMPLE ANALYSIS 

Operating time (c / c bearing) = 16m, 18m, 20m, 22m, and 

24m. Road width = 7.5m 

Width of large girder and cross = 400mm. 

Road = 600mm on each side 

Footpath = 1.5m wide on each side 

Coat size = 80mm 

Dock depth = 200mm (up to 18m), 

= 230mm (above 18m) 

Live load = IRC class AA class and IRC class A concrete 

grade = M25 (Slab), M20 (Beam), 

 Fe415 bars in HYSD grade the sample data above is 

for the analysis and construction of the T-girder Bridge for 

distances of 16m to 24m and the various parts of the girder 

cross. The analysis was performed using M Uninstall 

software and design STAAD.pro to check for deviations. 

VI. ANALYSIS AND PERFORMANCE OF RESULTS 

SR. 

NO. 

SPAN 

OF 

GIRDER 

(m) 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN) 

MAIN 

GIRDER 

SIZE 

(B  x D) 

1 16 2766 705 400×1500 

2 18 3112 744 400×1500 

3 20 3571 809 400×1600 

4 22 4045 876 400×1800 

5 24 4536 947 400×2000 

Table I: Major bending time and power stripping using MS 

Excel (Courbon method) upload IRC class AA 

SR. 

NO. 

SPAN 

OF 

GIRDER 

(m) 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN) 

MAIN 

GIRDER 

SIZE 

(B x D) 

1 16 2766 705 400×1500 

2 18 3112 744 400×1500 

3 20 3571 809 400×1600 

4 22 4045 876 400×1800 

5 24 4536 947 400×2000 

Table II: Bending limit and shaving power using MS Excel 

(Courbon method) IRC upload section 

SR. 

NO. 

Span Of 

Girder (m) 

Allowable 

Deflection (mm) 

Max. Deflection 

(Mm) 

Main Girder 

Size (BXD) 
Remark 

1 16 42.67 
33.14 400×1500 SAFE In design 

28.67 400×1600 SAFE in design 

2 18 48.00 
41.20 400×1500 SAFE in design 

41.50 400×1600 SAFE in design 

3 20 53.33 
53.68 400×1500 Unsafe in design 

51.70 400×1600 SAFE in design 

4 22 58.67 
63.00 400×1600 Unsafe in design 

52.37 400×1800 SAFE in design 

5 24 64.00 
65.29 400×1800 Unsafe in design 

55.29 400×2000 SAFE in design 

Table III: See reducing the loading of the ARC IA section 
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SR. 

NO. 

Span Of  

Girder (m) 

Allowable 

Deflection (Mm) 

Max. Deflection 

(Mm) 

Main Girder 

Size (BXD) 
Remark 

1 16 42.67 
37.49 400×1500 SAFE in design 

37.84 400×1600 SAFE in design 

2 18 48.00 
55.28 400×1500 UNSAFE in design 

47.82 400×1600 SAFE In design 

3 20 53.33 
60.60 400×1600 UNSAFE in design 

51.96 400×1800 SAFE in design 

4 22 58.67 
73.75 400×1800 UNSAFE in design 

58.58 400×2000 SAFE in design 

5 24 64.00 
78.35 400×2000 UNSAFE in design 

63.94 400×2200 SAFE in design 

Table IV: IRC phase deviation test 

Sr. 

No. 

Span Of 

Girder 

(m) 

Maximum Deflection 

(mm) 

Class AA Class A 

1 16 33.14 37.49 

2 18 41.20 47.82 

3 20 51.70 51.96 

4 22 52.37 58.58 

5 24 55.29 63.94 

Table V: Comparison Max. TRC Beam TRC Beam 

deviation from phase AA loading and loading phase A 

Sr. 

No. 

Span 

Of 

Girder 

(m) 

M.S.EXCEL 

RESULT 

STAAD 

RESULT 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN)) 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN) 

1 16 2766 705 2553 710 

2 18 3112 744 3007 743 

3 20 3571 809 3637 805 

4 22 4045 876 4370 868 

5 24 4536 947 5005 906 

Table VI: Comparing the results of M.S. Excel STAAD.pro 

results from IRC class AA loading 

Sr. 

No. 

Span 

Of 

Girder 

(m) 

M.S.EXCEL 

RESULT 

STAAD 

RESULT 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN)) 

MAX. 

B.M. 

(kN-m) 

MAX 

S.F. 

(kN)) 

1 16 2538 648 2154 501 

2 18 2890 689 2684 551 

3 20 3459 759 3400 625 

4 22 4025 822 4176 707 

5 24 4605 889 5054 873 

Table VII: Comparing the results of M.S. Excel results for 

STAAD.pro IRC class A loading 

VII. DISCUSSION 

A. Subject to the conditions of the kneeling period: 

The bending time of the T-beam Bridge depends on the 

location of the vehicle in the distance. The length of the Class 

A car is 18.8m and the length exceeds 18m. Therefore a curve 

of up to 18m spans is also slightly smaller after which it 

increases as all vehicles take up the entire length of the space 

shown in Table I, Table II, and Table VII. 

B. In terms of the determination process: 

Methods e.g. the deviation depends on the length and depth 

of the section. The IRC recommended a 1/73 diversion / space 

limit. The permissible deviation limit varies with the length 

of the space. Some sections have failed due to overriding 

permissions. Table III and Table IV show computer prices 

and are approved by members with IRC class AA loading and 

Class A loading time respectively. 

C. Subject to the limitations of the role: 

Estimated duration is limited to the pole section. As time goes 

on there is a class failure as it is not safe under the deviation 

test process. Also, the width of the T Girder web section has 

increased from 300 mm to 400 mm to maintain sheer size and 

to install a large number of reinforcement bars 

VIII. CONCLUSION 

1) The maximum bending time in both IRC loading cases 

and IRC class AA levels increased with MS Excel results 

up to 18 m compared to STAAD.pro results. Beyond 18 

m bend temporary values decrease in MS Excel results 

compared to the STAAD.pro results shown in Table VI 

and Table VII. 

2) Higher deviation rates over IRC loading cases in the 

classroom compared to IRC loading cases in class AA as 

shown in Table V. 

3) Writing over 20 meters is almost the same in both IRC 

Class loading cases. 

4) There is a T-beam section of a certain length of space in 

both IRC loading cases. 

5) According to the IRC guidelines lines the T-beam section 

should be safe from IRC loading in class AA and loading 

section A. 
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