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PREFACE 

This Report of the Comptroller and Auditor General of India for the year 

ending on 31 March 2020 has been prepared for submission to the Governor of 

Madhya Pradesh under Article 151 of the Constitution of India, for being laid 

before the Legislature of the State. 

The Report contains significant results of Performance Audit on ‘Construction 

of Major Bridges in Madhya Pradesh by Public Works Department', covering 

the period 2015-16 to 2019-20.  

The instances mentioned in this Report are among those which came to notice 

in the course of test audit.   

The audit has been conducted in conformity with the Auditing Standards 

issued by the Comptroller and Auditor General of India. 





Executive Summary 

Bridges are symbols of culture and are often the iconic part of infrastructure, 

both fascinating and appealing to the imagination. Bridges are instrumental in 

making the surface transport infrastructure more robust to geographical factors 

such as weather and terrain. In hinterlands, the Bridges are often the last missing 

piece in connecting the remote villages. In cities, the Bridges are the catalysts 

for reducing the travel time, thereby making the urban landscape more 

functional.  

Thus punctual completion of Bridges within the estimated cost including all the 

necessary features and also adhering to extant rules and regulations is expected 

from the Public Works Department. In our audit, we observed that the main 

lacunae in the construction of Bridges was the time and cost overrun. In 72 

audited Bridge works, only nine works were completed within the period 

stipulated in the Agreements. There were delays ranging from one to 68 months 

in the remaining 63 bridge works. The major reason for the time and cost 

overrun was inadequate planning. 

The construction of an important structure like a Bridge necessitates adequate 

planning, analysis and survey starting from the Block level to the State level 

culminating to a Master Plan for construction and upgradation of Bridges. 

Having a Master Plan is crucial to achieve the best possible output with the 

limited available resources. However, the Madhya Pradesh Public Works 

Department failed to prepare any Master Plan or a Long Term Plan for the 

construction of Bridges either at State level or at District level. 

The integral part of the planning process is the coordination with multiple 

agencies viz. Madhya Pradesh State Electricity Companies, respective 

Municipal Corporations, Indian Railways and Narmada Hydroelectric 

Development Corporation.  However, the Department in several instances has 

failed to coordinate with these agencies for ensuring timely project completion. 

Proper planning also involves conducting a detailed survey and investigations 

before preparation of the Detailed Project Reports, so as to ensure timely and 

economical completion of the projects. As the Survey and Investigation, 

especially the sub-soil investigation was inadequate, multiple major changes in 

the Design and Drawings were necessitated during the execution such as change 

of site, location of abutment, foundation type, variation in number of piers and 

length of spans, etc. In a particular case, the type of Bridge was changed from 

High Level Bridge to Submersible Bridge during the construction due to 

incorrect assessment of the flood level resulting in cost and time overrun. 

Similar changes were noticed during the execution of 12 Bridge works, and it 

resulted in an additional expenditure of ₹ 101.83 crore.  

To internalize planning in the Department’s construction activities and to have 

a systemic approach to the same, the Department should ensure utilization of 
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planning tools and techniques such as Critical Path Method/ Programme 

Evaluation Review Technique Chart, etc. There was lack of application of the 

Critical Path Method by the Department in all the Bridge works which resulted 

in failure in identifying the reasons for delay in project completion and also in 

locating the areas where additional efforts were required to effect the timely 

completion of projects. 

An efficient contract management is important for a cost effective project 

execution, it involves prudent recoveries, avoidable expenditures and due 

adherence to the extant rules. The shortcomings of the Department in the 

management of its contracts are detailed in Chapter 3 of this Report. Audit 

noticed in many instances that the royalties amounting to ₹ 63.73 lakh were less 

recovered, besides, the works costing ₹ 101.95 crore were finalized without 

obtaining the “No Dues Certificate” of Mineral Resources Department from the 

contractors.   

The Department’s lack of financial prudence in contract management was also 

found in many instances where it failed to avoid extra expenditures. In a 

particular case, the delay in acceptance of the rate of a non-SOR item had 

resulted in an avoidable extra cost of ₹ 2.54 crore.   

An effective contract management also involves adherence to the rules, 

regulations and the codal provisions. In several Bridge works, utilization of fly 

ash was not considered in construction of embankments and was not 

provisioned in the estimates even though the Thermal Power Plants were within 

300 km of the construction sites in which it is mandatory as per the extant rules 

to utilize the fly ash. In another case, in two Bridge works a total of 22 items 

amounting to ₹ 1.76 crore which did not exist in the Bill of Quantity were 

executed without obtaining the revised Administrative Approval and Technical 

Sanction.  

Quality Control is another important aspect of the contract management as it 

ensures the safety of the bridge structure and Audit observed a few lacunae in 

this regard. The purchase of Steel, which is one of the major component in the 

construction of Bridges, has to be from Primary Steel Producers or Integrated 

Steel Plants. When we audited the 22 Bridge works’ steel purchase invoices 

amounting to ₹ 98.39 crore, the same could not be ensured. In seven out of those 

22 works, the Steel was procured from the local dealers. 

Also the Elastomeric Bearings were used in the Bridges without inspection, 

testing and certification as prescribed in the specifications. The Department has 

also failed to execute sufficient exploratory borings on each location of 

foundation which is needed to confirm the soil characteristics and to assess the 

safe bearing capacity of the soil, thereby compromising on the safety of the 

foundation.  
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In addition to planning and contract management, another important aspect of 

the Bridge to be ensured by the Department is the Bridge’s functionality, both 

in respect of its utility to the larger segments of the public and in respect of the 

safety of the commuters using the Bridge.  It is observed that in many instances 

the Approach Roads were not constructed simultaneously with the construction 

of Bridges, but instead was constructed with delays up to 41 months. In several 

Bridges, the provision of footpaths was not appropriate in accordance with the 

pedestrian traffic on the Bridges. For example, in the six Bridge works costing 

₹ 81.73 crore which were though eligible for construction of footpaths but the 

same was neither provided in the estimates nor was executed.  

In many Bridges, safety of road users was also not ensured because proper road 

furniture such as retro-reflective road signs, crash barriers, protective wire 

mesh, road marking, warning signs, flood gauge, etc. was either provided in the 

estimates but not executed or not provided at all.  Also, the safety kerb was not 

provided in many Bridges for occasional pedestrians’ movement, removable/ 

collapsible railings were not provided in case of Submersible Bridges. 

Importantly the Bridges were electrified only in the urban areas and in case of 

Railway Over Bridges.  

Thus, the Department did not have adequate systemic planning and coordination 

with the other Departments before execution of the Bridge works. The 

Department could not ensure water-tight adherence to the provisions of the 

contracts and failed to guarantee a safe and convenient movement also for the 

pedestrians post the construction. 
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Chapter 1 
 

Introduction 
 

1.1 Introduction 

Roads are the key to the development of an economy. A good road network 

constitutes the basic infrastructure that propels the development through 

connectivity and opening up the backward regions to trade and investment, and 

Bridges provide connectivity between the road network itself. They allow 

hindrance-free transport to local communities and vehicles for movement from 

one side to another.  Besides providing connectivity, bridges reduce the travel 

time and ensure safe journey as well. Based on their length, there are two 

categories of bridges, Major Bridges and Minor Bridges. As per Indian Road 

Congress, a Major Bridge is a bridge having length of 60 meter or more and a 

Minor Bridge is a bridge whose length is less than 60 meter. The Major Bridges 

are generally built over railroad tracks, roads, rivers, etc. 

During the period 2015-16 to 2019-20, the Government of Madhya Pradesh had 

sanctioned total 1,977 bridge works in the State, of which 1,630 bridge works 

are Minor Bridges and 347 Major Bridges. 

1.2 Organisational set up 

Public Works Department is the premier agency of Government of Madhya 

Pradesh engaged in Planning, Designing, Construction and Maintenance of 

Government assets like Roads, Bridges, Railway Over Bridges (ROBs), 

Flyovers and Buildings. 

The Principal Secretary is the administrative head at the state level while the 

Engineer-in-Chief is the technical head of the Department. The entire Bridge 

Zone1 is divided into three2 Circle Offices which are further divided into seven3 

Divisional Offices. The Engineer-in-Chief is assisted by a Chief Engineer who 

is further assisted by the Superintending Engineers of the Circle Offices and by 

the Executive Engineers of the Division Offices. The Divisions are mainly 

responsible for construction, and repairs and maintenance of the bridges. 

 

 

 

 

 

 
1  Bridge Zone of Public Works Department is responsible for Planning, Designing, 

Construction and Maintenance of Bridges, ROBs and Fly Overs and is headed by a Chief 

Engineer.   
2  Bhopal, Jabalpur, and Gwalior. 
3  Bhopal, Indore, Ujjain, Sagar, Gwalior, Rewa and Jabalpur.  
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Details of Bridge Divisions and their jurisdiction in Madhya Pradesh 

 

1.3  Allotment of fund and Expenditure 

The sources of fund for construction of major bridges are State Budget, Loan 

from National Bank for Agriculture and Rural Development, Grants-in-Aid 

from Central Road Fund and Deposit works of other departments. 

The overall financial position in respect of major bridges in the Department for 

the period from 2015-16 to 2019-20 is given in Table 1.1 below: 

Table 1.1: Details of funds available and expenditure incurred. 

(₹ in crore) 

Year Fund allotted Expenditure incurred 

2015-16 383.14 383.14 

2016-17 389.13 389.13 

2017-18 300.70 300.70 

2018-19 334.38 334.38 

2019-20 284.62 284.62 

Total 1691.97 1691.97 

(Source: Public Works Department) 

1.4 Audit objective 

This Performance Audit was conducted with a view to ascertain whether: 

➢ The project planning was adequate; 

➢ The bridges were constructed economically, efficiently and as planned; and 

➢ The functionality of the bridges was ensured. 

1.5    Audit criteria  

The audit findings are based on the criteria derived from: 

➢ Madhya Pradesh Works Department Manual,  

➢ Madhya Pradesh Works Account Code, 

➢ Indian Road Congress Specifications issued by Ministry of Road Transport 

and Highway,  
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➢ Guidelines and orders issued by the Government of Madhya Pradesh for 

construction of bridges, and 

➢ Terms and conditions of the contracts and instructions issued by the 

Department. 

1.6     Scope and Methodology of Audit 

In this Performance Audit, records related to construction of major bridges 

pertaining to the period from 2015-16 to 2019-20 were scrutinised in five 

Divisions4 selected out of the total of seven Divisions5. The relevant records 

were also checked in the offices of Engineer-in-Chief and the Chief Engineer. 

On the basis of completion and expenditures, the Bridge works were divided 

into following three categories for the purpose of selection. 

Category A: Bridge works completed between 2015-16 and 2019-20 

Category B: Bridge works scheduled for completion between 2015-16 and 

2019-20 but are still ongoing. 

Category C: Ongoing bridge works (whose scheduled completion period is 

beyond 2019-20) on which 50 per cent expenditure has been 

incurred.           

The details of expenditure incurred by the Divisions are mentioned in Table 1.2 

below: 

Table 1.2: Expenditure incurred on completed and ongoing bridge works 

(₹ in crore) 

Sl. 

No. 
Divisions 

Category A Category B Category C Total 

Number Amount  Number Amount  Number Amount Number Amount 

1 Ujjain 31 306.00 18 95.29 2 30.32 51 431.61 

2 Bhopal 41 299.15 14 119.88 0 0 55 419.03 

3 Indore 49 324.34 14 72.20 3 13.67 66 410.22 

4 Gwalior 15 197.28 14 183.50 1 4.22 30 385.00 

5 Rewa 39 184.49 14 82.72 2 54.42 55 321.62 

6 Jabalpur 34 233.71 16 46.03 2 38.27 52 318.00 

7 Sagar 34 192.41 4 30.33 0 0 38 222.74 

Total 243 1737.38 94 629.95 10 140.90 347 2508.22 

(Source: Public Works Department) 

Out of 279 major bridges taken up for construction in the five selected Divisions 

by Public Works Department during the period 2015-16 to 2019-20, 72 bridge 

works were selected using stratified random sampling method through IDEA 

Software6, as detailed in Appendix 1.1.  

1.7 Previous audit 

A Performance Audit on ‘Construction of Bridges’ was conducted during 2012-

13 with the objective of assessment of the performance of the Department on 

 
4  Bhopal, Indore, Jabalpur, Rewa, and Ujjain.  
5  Bhopal, Gwalior, Indore, Jabalpur, Rewa, Sagar, and Ujjain.  
6  Interactive Data Extraction and Analysis (IDEA) software is a Computer Assisted Audit 

Technique tool. 
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planning, contract management, monitoring and control system in construction 

of bridges. The Performance Audit featured in the Audit Report of Economic 

Sector (Non-Public Sector Units) for the year ended 31 March 2013. The above 

Report is under consideration of the Public Accounts Committee. 

1.8 Acknowledgement 

The audit commenced with an Entry Conference on 13 August 2021 and 

concluded with an Exit Conference with the Government on 27 July 2022. 

Office of the Accountant General (Audit-II), Madhya Pradesh, Bhopal 

acknowledges the co-operation and assistance extended by the staff and officers 

of the Public Works Department, Government of Madhya Pradesh during the 

conduct of this Performance Audit. 



 

 

 

 

 

Chapter 2 

Planning  



 



Chapter 2 
 

Planning  
 

2.1 Introduction  

A long term or annual plan should be prepared to prioritise the work of 

construction of Bridges. Planning for bridge construction is based on the 

assessment of needs for Bridges, the characteristics of the desired bridge, the 

site details, and the availability of resources.  This involves a chain of activities, 

such as  

• Selection of sites after Survey and Investigation, 

• Selection of type of structure and Design of structural elements,  

• Preparation and evaluation of estimates, 

• Determination of time required for construction,  

• Preparation of contract documents, etc. 

2.2 Improper planning  

2.2.1 Selection of bridges without any Master Plan 

The Government of Madhya Pradesh had accorded approval for construction of 

277 major bridges in the State against the proposal of 324 bridges during the 

period 2015-16 to 2019-20. Division-wise details are given in Table 2.1 below:  

Table 2.1: Details of proposed and approved Major Bridges  

Division Year 2015-16 2016-17 2017-18 2018-19 2019-20  Total 

Bhopal 
Proposed 32 26 7 8 0 73 

Approved  21 15 3 3 0 42 

Ujjain 
Proposed 9 13 8 14 12 56 

Approved 7 11 7 11 9 45 

Jabalpur 
Proposed 23 17 6 5 4 55 

Approved 23 17 6 3 2 51 

Rewa 
Proposed 12 18 2 4 2 38 

Approved 12 18 2 4 1 37 

Indore 
Proposed 20 16 14 8 6 64 

Approved 20 16 14 8 6 64 

Gwalior 
Proposed 3 4 1 10 1 19 

Approved 3 4 1 10 1 19 

Sagar 
Proposed 3 5 5 6 0 19 

Approved 3 5 5 6 0 19 

Total  
Proposed 102 99 43 55 25 324 

Approved 89 86 38 45 19 277 

(Source: Information furnished by Public Works Department)  

Audit noticed that no Master Plan was prepared of future years for construction 

of major bridges.  For selection of the bridges, proposals were sent to the 

Government on ad hoc basis, based on the recommendations of the public 

representatives. Audit further noticed that no uniform procedure existed for 
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making proposal for construction of bridges for the purpose of its selection and 

inclusion in the budget. 

In reply, the Government stated (August 2022) that the bridges are constructed 

by the Department on the basis of State Government’s policy keeping in view 

the technical requirement of the site, recommendations of the public 

representatives, demands of local people and traffic census within the available 

financial resources.   

2.2.2 Non-coordination with other Departments 

According to the circular issued (October 1984) by the Ministry of Road 

Transport and Highways, it is essential to have coordination with the concerned 

utility agencies for ascertaining the magnitude of rehabilitation of existing 

service lines and for providing space in the road for future development of these 

services, at the time of preparation of the alignment plan1.  

Audit noticed (between March 2021 and September 2021) in 10 bridge works2 

of five Divisions3, that the Department failed to co-ordinate with other 

Departments such as MP Public Works Division (Electrical/Mechanical), MP 

State Electricity Board, Municipal Corporation, Indian Railways, Land 

Revenue Department, Local Administration, Narmada Hydroelectric 

Development Corporation. 

Few illustrative cases are given below: 

Case 1:  Cost and time over-run due to adoption of incorrect high flood level   

As per Clause 5.3.7 of Indian Road Congress Special Publication 54, Flood 

Flow Data, a reliable assessment of flood discharge and corresponding water 

levels are the basics for proper designing of a bridge and its approaches. The 

magnitude, the area flooded, flood water levels, flood marks or other positive 

evidence of the height of historical flood, etc. should be collected from all the 

available sources. To make available such data, cooperation from the concerned 

authorities/ agencies is essential. Flood discharge data at the nearest gauging 

station and other flood related data that may be available from records of 

irrigation or other authorities/agencies shall be collected. A critical analysis of 

the reliability of such data is of paramount importance.  

In Indore Division, a High Level Bridge4 was to be constructed at Nagar Ghat 

which is at 1200 meter downstream from Omkareshwar Dam.  After the survey 

and investigation (June 2016), the bridge was decided to be constructed with the 

 
1  The plan shows the details of the existing road with respect to the road-side development 

giving inter alia the right-of-way available, extra land required for widening the position 

of avenue, trees, utility lines, etc. 
2  Six Railway Over Bridges, three High Level Bridges and one Flyover of which two 

bridge works were completed and eight bridge works are ongoing with the expenditure 

incurred of ₹ 161.54 crore. 
3  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
4  High Level Bridge is a bridge, which carries the roadway above H.F.L. of the channel. 
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high flood level5of 177m and formation level6 of 180.725 m, and the General 

Arrangement Drawing (GAD) was approved.  

But, owing to protests at the local village, the site was relocated to 2.1 km away 

from the dam in the down-stream. The work was awarded (July 2017) to a 

contractor for ₹17.68 crore. Audit noticed that a fresh GAD was submitted 

(August 2017) to the Chief Engineer for approval without considering historical 

water discharge of the dam and arbitrarily fixing the high flood level at 175 m 

and formation level at 179.175 m.   

 
Bracket is being attached post construction of 

the sub-structure 

 
Bridge under construction with the delay of five 

years due to change in design and drawings 

(Source: Photograph taken by Audit Party on 04.08.2021) 

In the rainy season (August 2020) the high flood level reached to 176.45 m and 

the work had to be stopped. Thereafter, the Department obtained (September 

2020) water discharge data from the Narmada Hydroelectric Development 

Corporation and calculated the high flood level as 182.84 m at the site during 

the maximum discharge conditions. Till then (October 2020), 60 per cent of the 

work was completed and it was not possible to increase the formation level of 

the bridge. Hence, the Department decided (February 2021) to redesign the 

bridge as a Submersible Bridge7. An amount of ₹ 10.62 crore had been paid to 

the contractor so far (February 2021).  

A modified GAD with revised estimate of ₹ 46.53 crore for construction of a 

Submersible Bridge was submitted (March 2021) to the Chief Engineer for 

approval. This GAD contained some extra brackets and to support these extra 

brackets, extra piles and piers were also proposed. This design was very unique 

as has been shown below: 

 
5  Highest Flood Level is the level of highest flood ever recorded or the calculated level for 

designed discharge. 
6  Formation Level is the lowest level of the bridge super structure. 
7  Submersible Bridge is a bridge designed to be over-topped during floods. 

file:///C:/Users/User/Desktop/Fwd%20Performance%20Audit%20on%20_Construction%20of%20Major%20Bridges%20in%20Madhya%20Pradesh%20by%20Public%20Works%20Department_/Bond%20copy/PA%20on%20Major%20Bridge/Bond%20Copy%20_%2031%20August%202022/not%20possible.pdf
file:///C:/Users/HP/Downloads/not%20possible.pdf
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The earlier designed High-Level 

Bridge 

The Bridge redesigned as Submersible Bridge 

(extra brackets in red circles) 

(Source: Records of Public Works Department) 

An expenditure of ₹17.17 crore has been incurred on the under-construction 

work so far (February 2022). The incorrect assessment of flood level data has 

resulted in increase of the cost of bridge (likely ₹ 28.85 crore) and time over-

run (likely19 months).  

In reply, the Government stated (August 2022) that HFL is determined by the 

laid down procedure of Indian Road Congress i.e., by local enquiry, from nearby 

villagers' observations during the floods in the last 40 to 50 years, catchment 

area of the river, velocity, and discharge of river, scour depth, etc. In the last 

few years, due to the change in the rainfall pattern at some places and high 

intensity of rainfall in a short period of time, there has been an unexpected 

increase in the HFL of the rivers. 

The reply is not acceptable because as per the information provided to Audit by 

the Narmada Hydroelectric Development Corporation, the high flood levels had 

already reached to 178 m and 179 m during the years 2012 and 2013, 

respectively in comparison to 177.5 m during August 2020, after which the 

Bridge design was proposed to be changed. Had the HFL been correctly 

assessed during the DPR stage by considering multiple parameters including the 

dam discharge data mentioned above, the bridge could have been built without 

major design change during execution and within the scheduled time. 

Responsibility needs to be fixed on the concerned engineers in this regard. 

Case 2:  Construction of Railway Over Bridge in lieu of level crossing  

The work order for the work of construction of Railway Over Bridge (ROB) in 

lieu of level crossing No.249A Subhash Phatak at Subhash Nagar in Bhopal 8 

 
8  Construction of Railway Over Bridge in lieu of level crossing No.249A Subhash Pathak 

at Subhash Nagar in Bhopal, PAC: ₹ 23.16 crore and Contract value: ₹ 21.50 crore, Work 

order was issued on 07.06.2016. 
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was issued (June 2016) to the contractor for completion of the work in 22 

months (April 2018). The ROB and its approach road were completed in March 

2019 after delay of 11 months.   

Audit noticed that the Department had approached (February 2017) Bhopal 

Municipal Corporation for shifting of an existing water supply pipeline and 

made payment in this regard after eight months of the issue of work order (June 

2016). The pipeline was shifted in December 2018.  

Similarly, the Railways had to fill the portion between the two edges of the 

ROB. They, however started the work two months before the date of scheduled 

completion and took nine months to complete (January 2019) the work.  

There was no evidence of correspondence in the records by the Department with 

the above entities to expedite the work.   

In reply, the Government stated (August 2022) that the work of Subhash Nagar 

ROB was not delayed due to shifting of pipeline. Shifting of utilities coming in 

the alignment of structure is carried out parallel with the progress of work.  In 

the case of ROB, Railways constructs the bridge in their ROW. The work of 

Railways was delayed due to non-performance of the deployed agency. 

Railways completed their part after about one and half year, so bridge could not 

be utilised. PWD does not owe any responsibility for non-utilisation of the 

Bridge due to delay in its completion. 

The reply is not acceptable because the work of shifting of pipeline had delayed 

the progress of work as shifting of pipeline was completed (December 2018) 

with delay of eight months from the date of scheduled completion of the work. 

Further, no correspondence with the Railways for expediting the work was 

shown to Audit by the Department. 

2.2.3 Award of works without acquisition of land 

Paragraph 2.104 of MP Works Department Manual, Volume-I stipulates that as 

soon as the estimate for a work is sanctioned and the fund is allotted, an 

application for acquisition of land be submitted to the Collector.  Further, 

Appendix 1.25 (vi) of this Manual stipulates that it is the responsibility of 

Executive Engineer to draw up programme for land acquisition/ land transfer 

with a view to ensure transfer of required land before the target set for starting 

of work.   

Audit noticed (between March 2021 and September 2021) in 25 Bridge works9 

of five Divisions10 with expenditure of ₹ 231.45 crore as detailed in 

Appendix 2.1, the process of land acquisition was not completed before award 

of the work to the contractors. There were delays ranging from two to 52 months 

in initiation of land acquisition process after award of the works. The delay in 

 
9  Out of these, 15 bridge works were completed and 10 bridge works were ongoing. 
10  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
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final award of land ranged from five to 92 months and there were delays of three 

months to 68 months in completion of the works. Some of the cases have been 

mentioned in Table 2.2 below: 

Table 2.2: Details of works delayed due to delay in land acquisition process. 

Sl. 

No. 
Name of Bridge work 

Date of 

Work Order 

Delay in 

land 

acquisition 

(in months) 

Delays in 

completion 

of work  

(in months) 

Present 

status 

1 ROB near Lal Bagh railway station 

on Burhanpur Bhusawal railway 

section                                                              

19-07-2013 92 68 Ongoing 

2 Box type Bridge across Umar River 

at Khobi – Deori – Mohas - Akola 

Road, Narsinghpur                                                     

01-04-2010 24 67 Completed 

3 High level bridge across Narmada 

River near Awalighat, Sehore                     15-02-2013 13 51 Ongoing 

4 High Level Bridge across Pench 

River on Charaikala - Darbai Road, 

Chhindwara                                              

14-12-2012 45 44 Completed 

5 High Level Bridge across Tawa 

River at Rajdhog on Sarni - Loniya 

Road, Betul  

08-12-2015 52 38 Ongoing 

6 High Level (Box Type) Bridge 

across Jhapar River on Barkachh 

Beohari Road, Shahdol                                              
17-10-2016 52 37 Ongoing 

7 High Level Bridge across Ajnar 

River on Rajgarh-Kalipith Road, 

Rajgarh                              

21-11-2016 52 36 Ongoing 

8 Submersible Bridge across Newaj 

River on Bolda Hariai Kala Road, 

Shajapur                                    

25-09-2013 30 34 Completed 

9 ROB in lieu of level crossing. no 

177 Ratlam - Chanderia rail 

section, Jaora, Ratlam  
  28-09-2018 33 33 Ongoing 

10 Submersible Bridge Myar River on 

Chachar - Kulhai (Kulhaniya) 

Road, Singrauli                                             

05-02-2016 65 32 Ongoing 

In reply, the Government stated (August 2022) that the process of land 

acquisition was started after according the Administrative Approval so that the 

land could be acquired during the execution of the works and the works could 

be completed within the stipulated period. The main reason in delay in land 

acquisition was revision of Land Acquisition Act by the Government of India 

in the year 2013. Some other reasons cited for the delay were pendency of cases 

in the courts, encroachments on work site, houses lying in approach alignment, 

coordination with various departments, etc. 

2.3 Survey and Investigation 

The Department has to carry out adequate Survey and Investigation as 

mentioned in the specifications before preparation of the Detailed Project 

Reports for the bridge works. But during the audit the following issues were 
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noted wherein it was observed that adequate Survey and Investigations was not 

done.  

2.3.1  Inadequate Survey and unrealistic initial estimation led to major 

changes in drawing and design during execution of work. 

As per Clause 3 of IRC SP:54(2000), the stages in project preparation are 

specified as Prefeasibility Report, Feasibility Report or Preliminary Project 

Report and thereafter the Detailed Project Report. At the stage of Prefeasibility 

Report, the site selection is an important factor. Detailed survey and 

investigation of the final site is to be conducted to prepare the General 

Arrangement Drawings and estimate for tendering and execution.  

Audit noticed (between October 2020 and September 2021) in 12 Bridge 

works11 of five Divisions12 that major changes in the drawing and design of the 

bridges such as change of site, abutment location, foundation type, variation in 

number and length of spans, type of the bridge, etc. were carried out after award 

of the work. This has also resulted in increase in the costs of the works ranging 

from five to 137 per cent as detailed in Appendix 2.2. This resulted in net 

additional expenditure of ₹ 101.83 crore.  

In reply, the Government stated (August 2022) that General Arrangement 

Drawing is prepared after preliminary hydraulic and soil investigation. After 

award of work the contractor has to carry out detailed soil investigation. On the 

basis of detailed soil exploration by the contractor the type of foundation is 

sometimes required to be reviewed. On the basis of change in foundation, 

changed geometry of site and some new hydraulic features, other changes are 

required in the structures; but they are always examined by the Competent 

Authority. 

The reply is not acceptable because neither the Department nor the contractors 

had investigated the soil by drilling the prescribed number of boreholes. The 

details in this respect have been mentioned in Paragraph 2.3.2 and Paragraph 

3.4.2 of this Report.  Further, the Government has accepted the fact that 

inadequate soil investigation has also led to major variations in the quantities. 

Therefore, responsibility of concerned officials needs to be fixed. 

2.3.2 Inadequate sub-soil investigation before preparation of drawing 

and design 

As per Clause 5.3.8 of IRC SP:54, information on the soil in bed and bank is 

necessary for evaluation of sediment, movement, and the stability of bed and 

banks in general. Borings for foundation-soil exploration will yield data 

regarding scour, sound founding strata, Safe Bearing Capacity (SBC), 

settlement characteristics, etc. Further, as per Clause 704 of IRC:78, at the 

 
11  Four Railway Over Bridges, six High Level Bridges and two Flyovers in which seven 

works were completed and five works are ongoing. 
12  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
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detailed investigation stage, sub-soil investigation is essential to determine the 

characteristics of the existing geo-materials, like, soil, rock, bed material in 

water courses, etc. in the zone of influence of the proposed bridge sites in such 

a way as to establish the design parameters which influence the choice and 

design details of the various structural elements, especially the foundation type. 

As per Clause 6.1.2 of IRC SP:54, on finalisation of layout of the work, it is 

necessary to carry out a detailed sub-soil investigation based on the actual 

layout. It is at this stage that the requirement of various tests to be conducted as 

well as their location at site becomes essential. At least one bore hole on each 

foundation location should be made in case of Major Bridges. When rock is 

found in the strata, the number of bore holes may be increased suitably 

depending upon the dip13 of rocky strata. The tests should provide adequate 

information required to carry out the engineering design.  

Audit noticed (between October 2020 and September 2021) in 45 bridge works 

of five Divisions14 as against the required 696 numbers of bore holes, only 82 

bore holes were made. Thus, there was shortage of 88.22 per cent in the 

execution of bore holes. This indicates that the estimates were prepared without 

having sufficient data on sub-soil investigation. Post agreement changes in 

design/drawing, foundation, type of bridges, length of bridges and span were 

noticed due to insufficient bore tests during preparation of Detailed Project 

Report as mentioned in previous paragraph. The details are given in 

Appendix 2.3.  

Extra expenditure due to non-conducting of sub-soil investigation 

The work of “Construction of High-Level Bridge across Narmada River near 

Awalighat on Salkanpur-Dharamkundi road” was awarded in February 2013.  

Audit noticed that the Department did not make any bore holes out of the 

required 17 bore holes as per the specifications before award of the work. 

During execution of the work, a 15-meter-deep gorge was noticed near the 

proposed pier number 11. This necessitated omission of one pier and 

construction of a 75-meter-long span between Chainage 315 M to Chainage 390 

M. This resulted in extra expenditure of ₹1.52 crore. 

Audit further noticed that the Technical Sanction of the work was revised three 

times15 by the Chief Engineer on the basis of the test results of the bore holes 

executed by the contractor. Had the tests been conducted timely by the 

Department during the DPR preparation stage, such frequent revisions in the 

Technical Sanction could have been avoided, which also resulted in delay in 

 
13  Slope or inclination.  
14   Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
15  For ₹ 30.11 crore on January 2015 and for ₹ 30.57 crore on February 2015 for which the 

revised Administrative Approval of ₹ 49.57 crore was granted by the Government of 

Madhya Pradesh on March 2015.  
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completion of the work. The last Technical Sanction was accorded in July 2021 

i.e., after 57 months of the agreement; the work was still in progress.  

In reply, the Government stated (August 2022) that the Department prepares the 

DPR and after Administrative Approval, tender is invited, and the work site is 

handed to the contractor. After detailed soil investigation by the contractor at 

the location of each pier and abutment, founding levels and SBC are finalised 

based on which structures are designed. 

The reply is not acceptable because as per the above Clause it is mandatory to 

execute bore holes on each foundation location during preparation of DPR, 

which was not done by the Department. 

2.3.3 Construction of approach roads without approved design and 

drawing  

IRC:3716 and IRC:5817 provide design for construction of approach roads. Apart 

from this, the Chief Engineer has also issued (July 2012) instructions18 for 

deciding the thickness of the different layers of approach roads to be constructed 

for the bridges in urban as well as rural areas. 

Audit noticed (October 2020 to September 2021) in 26 Bridge works19 of five 

Divisions20  that in the cases of all the 26 bridges, approach roads worth ₹ 34.42 

crore were constructed with different thickness of layers of cross-section. The 

thickness of cross-section was not in conformity with the above specifications 

and the instructions of the Chief Engineer. Also, in Detailed Project Reports, no 

design and drawings of approach roads were found as per the IRC 

Specifications. The chance of execution of approach roads below the required 

standard and their early damage cannot be ruled out. The details are given in 

Appendix 2.4. 

 
16   As per IRC:37, the appropriate design of flexible pavement could be chosen for the given 

traffic and soil strength using the parameters such as design traffic in terms of cumulative 

number of standard axels and CBR value of subgrades.  
17  As per IRC:58, the factors governing the design are wheel load, design period, design 

traffic, temperature differentials, characteristics of sub-grade and sub-base, 

characteristics of concrete. 
18   Technical Circular No. 1303/TC/ Design Bhopal dated 09-07-2012 

Type of Bridges Type of Roads Provisions 

High Level Bridge State road/ Major 

District Road 

GSB-300 mm, WMM-225 mm,  

BM-50 mm, SDBC-25 mm 

High Level Bridge Village Road/ 

Main Road 

GSB-200 mm, G2 and G3-225 mm, 

OGPC-20 mm, Seal coat 

Submersible Bridge State road/ Major 

District Road 

GSB-300 mm, DLC-100 mm, PQC 

M-40 300 mm 

Submersible Bridge Village Road/ 

Main Road 

GSB-200 mm, DLC-100 mm, PQC 

M-30 300 mm 
 

19   Four Railway Over Bridges, 10 High Level Bridges, 10 Submersible Bridges and two 

Flyovers of which 18 bridges were completed and eight bridges works were ongoing with 

total expenditure of ₹ 408.96 crore including expenditure of ₹ 34.42 crore on road works. 
20   Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
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In reply, the Government stated (August 2022) that Technical Sanctions were 

given after considering the available soil strata, traffic intensity and loading at 

the individual sites. 

The reply is not acceptable because the thickness of cross-sections was not in 

conformity with the above specifications. Further, the documents related to road 

design as per India Traffic Census Data and design data of connecting roads 

were not produced to Audit.  

2.3.4 Injudicious provision of bituminous approach roads 

According to the circular issued by the Chief Engineer (June 2008 and July 

2012)21, cement concrete approach roads should always be constructed for the 

Submersible Bridges. The bituminous roads are not suitable as their wearing 

coat would get damaged when flood overtops the submersible approaches.  

Audit noticed (in October 2020 and August 2021) in two works of Submersible 

Bridges22 in Bhopal and Indore Divisions that instead of cement concrete 

approach roads bituminous approach roads were constructed. An expenditure of 

₹ 29.38 lakh was incurred on construction of these roads. The details are given 

in Appendix 2.5.  

In reply, the Government stated (August 2022) that in the case of Bah River 

Bridge, although it is a Submersible Bridge, the bridge has not been overtopped 

in the last five years and the approaches are intact, ultimately leading to savings 

in cost to the Government. In case of Khan River Bridge, the adjoining road was 

bituminous road so approaches, were also constructed bituminous. 

The reply is not acceptable because construction of bituminous approach roads 

on submersible bridge was not in conformity with the instructions issued by the 

Chief Engineer. 

2.4 Scheduling of Bridge Projects 

As per IRC SP:14, for all the important bridge projects, it is essential to have a 

Critical Path Method (CPM)/ Programme Evaluation Review Technique 

(PERT) Chart for the entire project. The CPM indicates and emphasises the 

likely activities which may be the cause of trouble and delay in the project. It 

indicates, in case some activities are delayed, the points where extra efforts have 

to be applied to restore the progress and effect timely completion. Considerable 

saving in time and money is possible with application of CPM.  

Audit noticed (between March 2021 and September 2021) that in 65 bridge 

works23 of five Divisions24 on which an expenditure of ₹ 744.71 crore had been 

 
21   Circular No. Technical/Drawing/1303 Dated 10.07.2012. 
22   Two submersible bridges, both works were completed with total expenditure of 

₹ 11.06 crore including ₹ 29.38 lakh expenditure on road works. 
23  Three flyovers, 13 Railway Over Bridges, 18 High Level Bridges and 31 Submersible 

Bridges; out of these, 37 works were completed, and 28 works are ongoing.   
24  Bhopal, Indore, Jabalpur, Rewa and Ujjain 
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incurred as detailed in Appendix 2.6, neither CPM nor PERT Chart was 

adopted/ prepared and included in the Detailed Project Reports. In the above 65 

works, it was noticed that there were delays in completion of these works 

between one month and 68 months.  

In reply, the Government stated (August 2022) that in future works, use of CPM 

and PERT techniques for project management shall be incorporated.  

2.5         Conclusion 

Audit noticed that  

• Plans for construction of bridges in the State were not being prepared by the 

Department. In the absence of planning and non-coordination with the other 

Departments the works were delayed abnormally. 

• Inadequate survey and investigation led to changes in site, location of 

abutment/ piers, foundation type, variation in number and length of spans, 

the type of the bridges, etc.  

• Approach roads were constructed without approval of design and drawings. 

Instead of cement concrete approach roads, bituminous approach roads were 

constructed for Submersible Bridges.  

2.6 Recommendations 

Audit recommends the following: 

1. The Department may introduce a comprehensive planning at two stages. 

First at the micro level i.e., requirement of new bridges and upgradation/ 

renewal of old one should be reviewed initially at the Division/ Sub-

Divisions level and at macro level, by preparation of the Departmental 

Master Plan or as part of any other State Development Plan to set priorities 

for taking up for construction from the preliminary selected bridges at the 

micro level.  

2. The Department may adopt such mechanism as to prepare the Detailed 

Project Reports on realistic survey and investigation for site selection, land 

acquisition, on reliable data of traffic, high flood level, characteristics of 

water body so as to avoid any change in alignment/ design, and also to avoid 

cost-escalation and unwarranted delay in project completion.  

3. The Department may review all the cases of delayed completion of works, 

major deviations, extra expenditure to public exchequer due to faulty 

planning etc., and fix responsibility of the officials concerned and initiate 

appropriate action. 
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Figure 3.1: Components of a Bridge 

(Source: International Journal of Advance Engineering and Research Development) 

3.1 Introduction 

The bridge design that best serves the public interest has to be efficient and 

economical. An efficient bridge design is one that puts value on reducing the 

materials while increasing the performance. An economical bridge design is one 

that puts value on reducing the costs of construction and maintenance while 

retaining efficiency.  

3.2 Contract Management 
 

Bridges are to be constructed in accordance with the Specifications for 

construction of Roads and Bridges issued by the Ministry of Road Transport 

and Highways and the Specifications issued by the Indian Road Congress.  

The Engineer-in-Chief, Public Works Department has issued Schedule of 

Rates for bridge works which assists in estimation of cost for the Bridges. 

3.2.1. Short recovery of royalty and final payment without No Dues 

Certificate from Mineral Resources Department 

According to Clause 2 of Madhya Pradesh Gazette (March 2013) and 

Government of Madhya Pradesh, PWD’s order (February 2003), the royalty 

charges for extracting the minor mineral for government work will be paid by 

the contractor. Contractor’s final bill shall be paid only when he submits the 

“No Dues Certificate” issued by the Collector (Mining) to the Department. 

Audit noticed (from October 2020 to September 2021) in six bridge works of 

Bhopal and Ujjain Divisions that against the amount of ₹ 1.02 crore, only 

₹ 37.72 lakh had been deducted on account of royalty for the materials 

consumed, from contractors’ Running Bills. This resulted in short recovery of 

royalty of   ₹ 63.73 lakh as detailed in Appendix 3.1. Furthermore, these works 

costing ₹ 101.96 crore had been finalised without obtaining the “No Dues 

Certificate” of Mineral Resources Department from the contractors. 

https://www.britannica.com/technology/construction
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In reply, the Government stated (August 2022) that the amount of royalty will 

be recovered from the contractors’ deposit available with the Department. 

3.2.2 Extra expenditure due to delayed acceptance of rate 

Clause 21 of the Agreement provided that the rates of the altered or substituted 

work, which are not provided in the Schedule of Rates (SOR) are to be 

determined by the Competent Authority, as defined in the Contract Data, on the 

basis of the rate analysis derived out of prevailing market rates when the work 

was done.  

In Rewa Division, the work of “Construction of Flyover at Semariya Chowk 

on Nowgaon Satna-Rewa Road, Satna” was awarded (January 2016) to a 

contractor for ₹ 36.91 crore1. The work was to be completed upto 17.05.2018 

but was still under progress. 

Audit noticed (September 2021) that the rate of the item of “Composite Steel 

Girder at span” was not available in the SOR. Hence, the contractor had 

submitted (January 2018) the rate of ₹1,34,285 per metric tonne which was 

approved (September 2018) by the Superintending Engineer, Jabalpur Circle 

after a delay of eight months. Owing to this delay, the contractor had refused to 

accept the approved rate and re-submitted (October 2019) revised rate of 

₹1,58,757 per metric tonne which was approved (November 2019) by the Chief 

Engineer. This led to an extra expenditure of ₹ 2.54 crore2 up to the 48th Running 

Account Bill. 

In reply, Government stated (August 2022) that the proposal for approval of rate 

(₹ 134,285) was sent to the SE in January 2018 and was approved by him in 

September 2018. Since the price of mild steel had increased due to increase in 

WPI (111.8 to 122) during the months of January to September the contractor 

had refused to accept this rate and submitted (October 2019) a new rate 

(₹ 158,757 per MT) which was approved (November 2019). 

The reply is not acceptable because the WPI has been on a declining trend (122 

to 102.2) during the period from September 2018 to November 2019. In October 

2019, when the contractor submitted the revised rate for the said item the WPI 

was 103.3, which was lesser than the WPI (111.8) of January 2018. Further, the 

fact remains that due to delayed acceptance of the first rate by the SE, 

department had to approve the second rate quoted by the contractor which led 

to extra expenditure of ₹ 2.54 crore.  

3.2.3  Mismatch in the width of Bridge and width of Approach Road 

According to Para 120.1 of IRC:5, the approach roads on either side of a straight 

bridge shall have a minimum straight length of 15 metre which shall be suitably 

 
1  Probable amount of contract of ₹ 37.66 crore. 
2  (₹ 1,58,757- ₹ 1,34,285) = ₹ 24,472 × 1036.270 metric tonne.  
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increased wherever necessary and the width of approaches shall be equal to the 

width of the bridge.  

Audit noticed (between March 2021 and September 2021) that in 17 works3of 

five Divisions4, the width of approach roads was not kept equal to the width of 

the Bridges. The width of Bridges was 7.5 meters whereas the width of 

approaches was between seven meter and 12 meters. The Department has 

ignored the above specification as the construction of approach roads was not 

in conformity with the specifications. This could lead to accidents due to sudden 

change in road width. The approach roads were also not built in the required 

length. The details are given in Appendix 3.2.  

The Government did not reply. 

3.2.4 Irregular execution of steel liner  

As per the instructions issued (May 2016) by the Engineer-in-Chief, use of 

“Permanent Steel Liner5” is permissible for use in construction of Railway 

Over Bridges as per requirement of the site after prior approval of the Engineer-

in-Chief on the justification submitted by the Chief Engineer in this regard. 

Audit noticed (between March 2021 and September 2021) that in the works of 

five Railway Over Bridges6 of three Divisions7 that 583.65 metric tonne of 

“Permanent Steel Liner” was used without proper justification and the prior 

approval of the Engineer-in-Chief. This resulted in unjustified expenditure of 

₹ 4.31 crore. The details are given in Appendix 3.3. 

In reply, the Government stated (August 2022) that the process of permission 

from the Engineer-in-Chief takes time meanwhile the item of “Permanent Steel 

Liner” is executed after discussion with the higher authorities since the piling 

work may not be stopped due to higher rent of the heavy machinery and to avoid 

the collapsing of soil. 

However, it is ensured that payment of liner is made to the contractor only after 

accord of required permission. So, there is no irregular execution of “Permanent 

Steel Liner” without permission. 

 
3  Two Railway Over Bridges, seven High Level Bridges and eight Submersible Bridges, 

of which eleven bridge works were completed and six bridge works are ongoing with 

expenditure of ₹ 182.07 crore. 
4  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
5  Cast in-situ concrete piles may be cast in metal shells (Steel liner) which may remain 

permanently in place. However, the other types of reinforced concrete cast in-situ piles, 

cased or uncased, may be used if in the opinion of the Engineer the soil conditions permit 

their use and if their design and the methods of placing are satisfactory. (Clause 1107 of 

MORTH Specifications). 
6  Two bridge works were completed and three bridge works were ongoing. 
7  Bhopal, Jabalpur and Ujjain. 
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The reply is not acceptable because the permission of the Engineer-in-Chief 

which was a prerequisite for execution of “Permanent Steel Liner” was not 

shown to Audit. 

3.2.5 Execution of extra items without revised Technical Sanction 

As per the circular8 issued (January 2011) by the Government, in case of any 

change or addition of a new item in the Bill of Quantity, a revised Technical 

Sanction in this respect must be obtained from the Competent authority. 

Another Circular9 (May 2011) stipulated that if there is the possibility of 

increment in cost of the work against the Administrative Approval, then the 

work will be executed only after revised Administrative Approval and 

Technical Sanction.  

Audit noticed (between March 2021 and September 2021) in respect of two 

bridge works of Indore and Rewa Divisions that 22 items which were not 

included in the Bill of Quantity, had been executed without obtaining revised 

Administrative Approval and Technical Sanction. An expenditure of ₹ 1.76 

crore was incurred on these extra items. The details are given in Appendix 3.4.  

In reply, the Government stated (August 2022) that during the construction 

work, according to the nature of the work site, many items are increased or 

decreased, so that the work is kept in progress without interruption and later the 

revised technical approval is issued. The said works have been technically 

sanctioned by the competent authority. 

The reply is not acceptable because the revised Technical Sanctions along with 

the approval on item-wise details of executed non-BOQ items were not shown 

to Audit. 

3.2.6 Non-utilisation of fly ash in construction of embankment  

As per the notification of Ministry of Environment, Forest and Climate Change 

dated 03-11-2009, fly ash shall be used in the embankment of roads and flyovers 

being constructed within a distance of 300 KM of coal/ lignite based Thermal 

Power Plants. No agency, person or organisation shall within a radius of 300 KM 

of the said plant, allow reclamation and compaction of low-lying area with soil 

only and accordingly some items of use of fly ash are introduced in Chapter 2 of 

the SOR.  

Audit noticed (between March 2021 and September 2021) in four bridge works 

of Ujjain and Rewa Divisions that despite the presence of Thermal Power Plants10 

within 300 KM of the construction sites, the Department did not consider fly ash 

in the construction of embankments (Item no. 3.12: Construction of embankment) 

 
8  Circular no. F-52/1/10/P/19-45/ Bhopal Dated 03-01-2011. 
9  Circular no. F-52/1/10/P/19/2277/ Bhopal Dated 08-05-2011. 
10  M/s Grasim Industries Ltd., Nagda, Shree Singaji Power Plant, Mundi, Khandwa; 

Vindhyachal Thermal Power Station, Singrauli:  M/s Sanjay Gandhi Thermal Power 

Project, Umaria 
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in the estimates/ Detailed Project Reports.  The details are given in Appendix 3.5. 

Audit also noticed that a huge quantity of unutilised fly ash was available with 

Shree Singaji Thermal Power Plant, Khandwa and it had to pay a penalty of 

₹ 15.83 crores for its non-utilisation, as mentioned in Para no. 4.14.2 of the 

Report of the Comptroller and Auditor General of India on Compliance Audit 

(Report No. 2 of 2023) of the State of Madhya Pradesh. 

In reply, the Government stated (August 2022) that instructions shall be issued 

in this regard. 

3.3 Adherence to Timeliness 

3.3.1 Non-achievement of timelines in completion of work  

As per Clause 15.1 of the Agreements, the time allowed for carrying out the 

work, as entered in the Agreement, shall be strictly observed by the Contractor. 

Audit noticed (between October 2020 and September 2021) out of 72 sampled 

bridge works of five Divisions11 that only nine works were completed on time 

as stipulated in the Agreements. as detailed in Appendix 3.6. In respect of 63 

bridge works, it was noticed that there were delays ranging from one month to 

68 months as shown in Table 3.2 below: 

Table 3.2: Statement showing the status of Major Bridges constructed by the PWD. 

Sl. No. Divisions 

Total number 

of works 

selected 

Number of works 

completed on 

time 

Number of 

works 

delayed 

Extent of 

delays in 

months 

1 Bhopal 12 0 12 8 to 51 

2 Indore 15 2 13 2 to 68 

3 Jabalpur 15 2 13 1 to 67 

4 Rewa 15 1 14 3 to 55 

5 Ujjain 15 4 11 1 to 36 

Total   72 9 63 1 to 68 

(Source: Records of Public Works Department) 

Further, in Bhopal Division, none of the 12 works under its jurisdiction, was 

completed within the stipulated period. The details are given in Appendix 3.7. 

In reply, the Government stated (August 2022) that the delays were caused due 

to the issues related to land acquisition, Covid-19, utility shifting, permission 

from the Forest Department, non-availability of funds, un-timely rains, non-

availability of labour, delay by the Railway Department, etc.   

 

 

 

 

 
11  Bhopal, Indore, Jabalpur, Rewa and Ujjain 
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3.4 Quality Control and Monitoring 

3.4.1 Use of untested and uncertified Elastomeric Bearings 

Clauses 913 to 918 

of IRC:83 (Part-II) 

1987 stipulate the 

provisions for 

inspection, testing 

and certification of 

Elastomeric 

Bearings12 prior to 

their installation 

under the spans. As 

per Clause 919.1, 

bearings shall be 

transported to the 

construction site after final acceptance by authorised Inspector of the 

Department and shall be accompanied by an authenticated copy of the 

certificates to that effect. 

Audit noticed (between March 2021 and September 2021) in 23 bridge works 

of five Divisions13 that the contractors had used 21.37 Cu m Elastomeric 

Bearing in construction of Bridges and that no documentary evidence as to 

inspection, testing and certification of these bearings by authorised Inspector of 

the Department, as prescribed in the IRC norms, were available in the divisional 

records. Thus, use of untested bearings in the above bridge works cannot be 

ruled out.  An amount of ₹ 2.08 crore was paid to the contractors for these 

untested bearings as detailed in Appendix 3.7. 

In reply, the Government stated (August 2022) that in the past, the bearings 

brought to the site for bridge work were tested by DGS & D, but at present, 

DGS & D, has been closed. Hence, the bearings are tested by the manufacturer 

and supplier in the presence of departmental officers and contractor's 

representative as per IS Specification. Bearings are used at the work site only 

after the test results conform to the standard.  

The reply is not acceptable because the bearings were not certified in accordance 

with the IRC Specification. Furthermore, the evidence of inspection, testing and 

 
12  Elastomeric Bridge Bearing, also known as a Pot Bearing or Elastomeric Bearing, is a 

commonly used modern bridge bearing. The purpose of the Elastomeric Bearings is to 

support a bridge or other heavy structure in a way that permits the load to shift slightly, 

in a horizontal direction, relative to the ground or foundation. Without such bearings, the 

bridge support might crack or fracture when it moves due to ground movements or 

thermal expansion and contraction. 
13  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 

 

Placement of elastomeric bearings 

(Source: Photograph taken by Audit Party on 06.07.2021) 

https://en.wikipedia.org/wiki/Bridge_bearing
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certification of the bearings by an Inspector authorised by the Department was 

not produced to Audit. 

3.4.2 Execution of insufficient numbers of Exploratory Boring 

As per Clause 704 of IRC:78, one of the objectives of sub-surface exploration 

during construction stage is to confirm the characteristics of geo-materials 

established in detailed investigation stage based on which the design choices are 

made and to re-confirm the same or modify to suit the conditions met at specific 

foundation locations. In case of the Major Bridges, the contractor is required to 

execute exploratory borings on each foundation location of the proposed bridge 

for confirmation of soil characteristics and safe bearing capacity of soil. 

Audit noticed (between March 2021 and September 2021) in the BOQ of 16 

bridge works of five Divisions14 that there were provisions for exploratory 

boring15 at 277 locations (piers and abutments) but the contractors had made 

exploratory boring only at 98 locations as detailed in Appendix 3.8. This shows 

that contractual obligations were not fulfilled by the contractors and to that 

extent sub-soil investigations were not done during the execution. 

In reply, the Government stated (August 2022) that as per Clause 5.6.5 (Sub-

soil investigation) of IRC SP 54:2018, at the feasibility stage, for the Major 

Bridges, the sub-soil investigation at every 100 m or part thereof in riverbed and 

one in approach should be carried out. At some locations, exposed rock was 

found in the riverbeds. In case of ROBs, the type of strata normally remains 

unchanged. In view of the above, foundation levels were finalised and approved 

by the competent authority. 

The reply is not acceptable because the exploratory boring at 277 locations were 

provisioned during the exploratory stage and not for the feasibility stage as 

replied by the Government. Moreover, the reply is also silent about the non-

fulfilment of the contractual obligations as provisioned in the BOQ.  

3.4.3 Non purchase of steel from Primary Producers 

As per Chief Engineer’s circular (March 2015), all “Steel” to be consumed in 

the works should be procured only from the Primary Steel Producers or 

Integrated Steel Plant as per the specifications. 

Audit noticed (between March 2021 and September 2021) in 22 Bridge works 

of five Divisions16 as detailed in Appendix 3.9, that 17,544 metric tonne of 

Steel was used in construction of these Bridges and an amount of ₹ 98.39 crore 

was paid to the contractors. In the case of 15 Bridges, invoices of purchase of 

Steel were not available in the records whereas in seven cases, the available 

 
14  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
15  Boring of 100 mm dia at the location of piers and abutments.  
16  Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
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invoices revealed that the Steel was purchased from the local dealers instead of 

the Primary Steel Producers or Integrated Steel Plants.  

In reply, the Government stated (August 2022) that the Steel used for bridge 

construction is mainly procured from the original producers who manufacture 

and produce Steel directly from iron ores and have fully automatic arrangements 

for the same. Besides, the Steel brought to the site, again gets tested by NABL 

affiliated laboratories as a third-party check and if found as per specification, 

then only the use is permitted. 

The reply is not acceptable due to non-availability invoices of Steel procured 

for 15 Bridges works and because in the cases of seven Bridge works, the 

invoices shown to Audit disclosed that the contractors had indeed procured the 

Steel from the local dealers.  

3.5 Conclusion 

Audit noticed instances of Department not complying with IRC Specifications 

and provisions of the Agreement. Delayed acceptance of rate for an item by the 

Department caused extra expenditure of ₹ 2.54 crore. Department could not 

ensure that Bridge works are completed timely, and Audit noticed that out of 72 

sampled Bridge works, only nine works were completed on time and in 63 

Bridge works there were delays ranging from one month to 68 months.  

3.6 Recommendations 

Audit recommends the following: 

1. Department may ensure compliance of the provisions of MP Works 

Department Manual and contract Agreements. 

2. Department may ensure that IRC Specifications for Bridge works are 

followed strictly during execution of the works. 



 

 

 

 

 

 

Chapter 4 

Functionality 



 



Chapter 4 
 

Functionality 
 

4.1  Introduction 

The bridges play a special role in the daily life of people. They connect places 

across the valleys, rivers, lakes, cliffs, and rail tracks that are inaccessible either 

throughout the year or at any particular period of the year. Functionality of the 

bridges can be said to be excellent if sufficient provisions for users’ safety such 

as safety kerbs, footpaths, lights, warning signs, road furniture, etc. are 

provided. 

4.2 Functionality of Major Bridges 

4.2.1 Approach roads were not built in tandem with the bridge 

structures. 

According to the orders issued by the Madhya Pradesh Works Department (April 

2005), approaches shall be constructed simultaneously with the construction of 

bridges so as to ensure the utility of the bridges.  

Audit noticed (between March 2021 and September 2021) in six1 Bridge works, 

of three Divisions2 that the approach roads were not constructed simultaneously 

with the construction of Bridges. As a result, the Bridges constructed with a cost 

of ₹ 64.30 crore could not be opened for public use for a period from eight to 41 

months and to that extent the expenditure became wasteful. The details are given 

in Appendix 4.1. 

In reply, the Government stated (August 2022) that the work of approach roads 

could not be completed along with the Bridges due to the reasons such as non-

availability of adequate space, delay in award of land acquisition by Revenue 

Department, local hindrances, legal issues, etc.  

4.2.2 Non-execution of furniture items on the Bridges  

The Chapter 8 - Traffic Signs, Markings and Other Road Appurtenances of the 

Schedule of Rates for Road and Bridge works issued by the Engineer-in-Chief, 

PWD provides for items related to road safety and furniture. These safety 

measures are very important to guide, caution and protect the road users. The 

road furniture includes the retro-reflective road signs, thermoplastic pavement 

markings, crash barriers, protective wire mesh, etc. No road should be 

considered to be fit for use, unless it has been provided with the adequate system 

of traffic signs and road markings.  

Audit noticed (between March 2021 and September 2021) that in seven Bridge 

works out of 16 Bridge works3 of the selected five Divisions, although the items 

of road furniture and safety were provided in the estimates, the same were not 

executed. In the remaining nine Bridge works, neither the provisions of such 

items existed in the estimate nor were these executed by the contractors. The 

 
1  Agreement Nos. 111/2012-13 and 104/2017-18 of Bridge Division, Bhopal, Agreement 

Nos. 24/2015-16 and 17/2015-16 of Bridge Division, Rewa, and Agreement Nos. 

22/2013-14 and 13/2013-14 of Bridge Division, Ujjain. 
2  Bhopal, Rewa and Ujjain. 
3  13 Bridge works were completed and three Bridge works were ongoing.  
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expenditure incurred on these 16 Bridge works worked out to ₹ 175.77 crore as 

given in Appendix 4.2. 

In reply, the Government stated (August 2022) that the length of approaches of 

the Bridges are generally small and are kept in straight alignment to join the 

existing roads. However, the necessary road furniture is provided. 

The reply is not acceptable as all the bridges under consideration were Major 

Bridges, therefore, the furniture items should have been executed/ installed on 

them.  

4.2.3 Non-provision of footpath  

As per Clause 112.5 of IRC:5 (1998), when a footpath is provided, its width shall 

not be less than 1.5 meter. For urban and populated areas having large 

concentration of pedestrian traffic, the width of footpath shall be suitably 

increased. Further, as per Clause 112.1 (i), for two lane Bridges having total 

length more than 60 meter in non-urban situation, the width of Bridge shall 

provide for 7.5  meter carriageway plus a minimum of 1.5 meter wide footpath 

on either side, wherever required.  
 

High Level Bridge on Awalighat to Salkanpur Road, Sehore without footpath 

(Source: Photograph taken by Audit Party on 06.07.2021) 

Audit noticed (between March 2021 and September 2021) in six4  Bridge works 

of three Divisions5, on which expenditure of ₹ 81.73 crore had been incurred, 

that despite being eligible for construction of footpaths the same were neither 

provided in the estimates of these works nor were executed. The details are given 

in Appendix 4.3. 

 
4  Four Bridges constructed in the urban areas/ city portions, one Bridge constructed in the 

tribal area, footfall of 40,000 people connecting the 15 villages and one Bridge not in 

urban area but having religious importance due to Salkanpur Temple. 
5  Bhopal, Indore and Ujjain, (one Railway Over Bridge, two High Level Bridges and three 

Submersible Bridges; four Bridge works were completed, and two Bridge works were 

ongoing.  
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In reply, the Government stated (August 2022) that in urban areas footpaths 

could not be provided on the Bridges due to lack of space and the river Bridges 

not being in urban areas, footpaths were not required.   

The DPR of the above six Bridges did not contain such justification for non-

provision of footpaths.  Therefore, footpaths should have been provided as per 

the provisions of Clause 112 of IRC:5 (1998), keeping in view the safety of the 

pedestrians. 

4.2.4 Execution of Safety Kerb with an inadequate width 

 

 

End view of a Bridge as per Indian Road Congress  

As per Clause 101.10 of IRC:5 (1998), Safety Kerb is a roadway kerb for 

occasional use by the pedestrians. Further, Clause 111.3 stipulates that a Safety 

Kerb will have the same outline as that of a roadway kerb except the top width 

shall not be less than 0.75 meter.  

Audit noticed (March 2021 to October 2021) in five Bridge works of four 

Divisions6 that the width of the Bridges was 8.4 meter, out of which 7.5 meter 

was carriageway and kerb was provided on 0.90 meter, i.e., 0.45 meter on each 

side against the provision of 0.75 meter.   

 
6  Bhopal, Jabalpur, Rewa and Ujjain. 
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(Source: Photograph taken by Audit Party on 25.03.2021) 

The kerb width was further reduced to 0.25 meter to 0.30 meter due to 

installation of iron railings on the kerbs. Thus, the effective kerb width was 

inadequate and unsafe for pedestrian movement. The details are given in 

Appendix 4.4. 

In reply, the Government stated (August 2022) that these Bridges are situated 

in remote areas where very negligible pedestrians’ movement is noticed. Hence, 

the design was approved accordingly. 

The reply is not acceptable as safety issues of the public cannot be overlooked. 

4.2.5 Irregularities in installation of railings  

As per Clause 115.2.1 of IRC:5 (1998), railings of Submersible Bridges shall 

be either collapsible or removable.  Clause 115.2.2 stipulates that collapsible 

railings shall be used where it is necessary to put up the railings immediately 

when the Bridge is opened to traffic after a submerging flood has receded. 

Further, as per Clause 115.2.3, removable railings may be adopted when there 

is no danger to the traffic using the Bridge for short period without railings. 

Audit noticed (between October 2020 and September 2021) during the physical 

inspection of two completed Submersible Bridges7 in Bhopal and Ujjain 

Divisions that the Department had installed fixed type railings in violation of 

the above provisions. As the fixed railings while creating an obstruction to the 

flow of water may lead to damage to the super structure of the Bridge during 

the flood.  
 

 
7  Soya-Chaupal to Housing Board Colony Road in Sehore under Bhopal Division and at 

Rinmukteshwar to Ranjeet Hanuman on Khsipra River in Ujjain under Ujjain Division. 

 

Submersible Bridge on Rinmukteshwar to Ranjeet Hanuman Road (Ujjain) with 

insufficient kerb width.  
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Fixed Type railing on Submersible Bridge in 

Soya-Chaupal Road (Sehore) 

(Photograph taken on 28.10.2020) 
 

Fixed Type railing on Submersible 

Bridge in Rinmukteshwar (Ujjain) 

(Photograph taken on 25.03.2021) 

Removable railings on Mohakamgarh  

Chitrakoot Bridge 

(Photograph taken on 19.09.2021) 
(Source: Photograph taken by Audit Party) 

Further, on the Submersible Bridge across Paisuni River on Rajola-

Mohakamgrah Hanuman Dhara Bypass Road near Chitrakoot, instead of 

providing collapsible railings, the Department had installed removable railing. 

It is pertinent to mention that the above mentioned Bridge one with high traffic 

flow, as removable railings cannot be easily placed after the receding of the 

floods, hence immediate opening of the Bridge to traffic may not be possible. 

Even if the Bridge is opened to traffic immediately after receding of floods, 

safety of the public cannot be ensured without the railings.   

In reply, the Government stated (August 2022) that the above Bridges are High 

Submersible Bridges constructed in city area over the nalla where the flow of 

water is quite below the Bridge level. Hence, fixed railings were provided.  

The reply is not acceptable because the above Bridges had been designed only 

as Submersible Bridges. Moreover, the IRC:5 does not specify anything 

regarding the provisioning of the fixed railings with regard to High Submersible 

Bridges, hence, either collapsible or removable railings should have been 

installed. 

4.2.6 Users safety overlooked in construction of Submersible Bridges. 

As per Clause 8.3.6 of IRC SP:82, Flood Gauges8 should be installed on all the 

submersible structures and the approaches likely to be submerged.  Clause 8.3.7 

provides for installation of two Information / Cautionary Signboards9 on either 

 
8   Signboard to indicate the depth of water over the road surface/deck along with danger 

level. 
9   Warnings: such as slow down. submersible structure 200 m ahead, speed limit 15 km per 

hour, dead slow submersible structure 50 m ahead, do not cross when flood water 

overtops the carriageway, etc. 
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side of the submersible structures. Further, Clause 8.3.8 provides for fixing of 

Rumble Strips10 along with cautionary signs conforming to Specification 99 

issued by Indian Road Congress on either side of the approach roads. 

Audit noticed (between March 2021 and September 2021) in 31 Submersible 

Bridge works of five Divisions11 that the items of Flood Gauge, Warning Sign 

Boards and Rumble strips were neither provided in the estimates nor were 

executed in any of these works. The details are given in Appendix 4.5. 

In reply, the Government stated (August 2022) that to ensure safety of users in 

submerged bridges, warning boards are installed on both side of the Bridges as 

well as drop gates are installed every year by the Department to block the traffic 

during floods so that any possible loss of life can be avoided. 

The reply is not acceptable because the items such as Flood Gauge, Warning 

Sign Boards and Rumble Strips are permanent installations and were neither 

provided in the estimates nor were executed in any of the above works.  

4.2.7 Non-electrification of Bridges and Approach Roads 

As per IRC:5 (1998), wherever required, provisions shall be made for traction 

wire supports, poles or pillars for lights, trenches or other suitable places for 

installation of electric or telephone conduits, water or gas pipes and other similar 

utilities or services with due care for durability and serviceability of the Bridges 

and their approaches. All the proposals for construction of Bridges, submitted 

to the Government for Administrative Approval, should include the provisions 

for appropriate Electrification work.  

Audit noticed (between March 2021 and June 2021) in three completed Bridge 

works of Bhopal and Ujjain Divisions that Electrification works were neither 

provided in the estimates nor were executed. Out of these three Bridges, one 

was a Submersible Bridge and two were High Level Bridges. The details are 

given in Appendix 4.6. 

In reply, the Government stated (August 2022) that generally, the Bridges 

constructed in urban areas are provided with provision of electrification 

especially in ROBs and river Bridges. Since the Bridges were in rural areas, the 

electrification was not done. 

4.3 Conclusion 

Audit observed that Madhya Pradesh Public Works (Bridge) Department had 

not complied with the specifications issued by Indian Road Congress with 

respect to construction of Bridges thereby reducing the efficacy of the Bridges 

constructed as follows: 

• Approach roads and carriageways were not built-in tandem with the bridge 

structures. 

• Functionality of the Bridges constructed in urban areas and at other 

important places was affected due to non-provision of footpaths, inadequate 

width of the safety kerbs and non-electrification. 

 
10   At 30 meters ahead of the Submersible Bridge. 
11        Bhopal, Indore, Jabalpur, Rewa and Ujjain. 
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• Submersible Bridges were fitted with fixed type railings instead of 

collapsible or removable railings in violation of the IRC Specifications.  

• Users’ safety has been overlooked in construction of Submersible Bridges 

by non-provision of road/ bridge furniture items and items such as Flood 

Gauge, Cautionary Signboards and Rumble Strips. 

4.4 Recommendations 

Audit recommends the following: 

1. The Department may review all the cases where the approach roads were 

not built in tandem with the bridge structure and fix responsibility of the 

concerned officials. 

2. The Department may consider provisioning of footpaths and electrification 

of the Bridges on which heavy pedestrians’ movements are anticipated, 

irrespective of their location. Road furniture and other appurtenances for the 

safety and protection of users should also be included in the estimates of 

bridge works. 

3. The Department may ensure provisioning of removable/ collapsible railings 

in case of Submersible Bridges. Safety of road users must also be ensured 

by provisioning adequate road markings, cautionary signs and flood gauge 

signboards as recommended by the Indian Road Congress. 
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Glossary 

AA Administrative Approval 

BOQ Bill of Quantity 

CE Chief Engineer 

DLC Dry Lean Concrete 

DPR Detailed Project Report 

EE Executive Engineer 

E-in-C Engineer in Chief 

FL Formation Level 

GAD General Arrangement Drawing 

GL Ground Level 

GSB Granular Sub-Base 

HFL High Flood Level 

HLB High Level Bridge 

IDEA Interactive Data Extraction and Analysis 

IRC Indian Road Congress 

IS Indian Standards 

MDR Major District Road 

MJB Major Bridge 

MNB Minor Bridge 

MORTH Ministry of Road Transport & Highways 

MPPWD Madhya Pradesh Public Works Department 

NHDC Narmada Hydroelectric Development Corporation 

ODR Other District Road 

OFL Ordinary Flood Level 

PQC Pavement Quality Concrete 

RL Road Level 

ROB Rail Over Bridge 

RUB Rail Under Bridge 

SBC Safe Bearing Capacity 

SE Superintending Engineer 

TS Technical Sanction 

VR Village Road 

WBM Water Bound Macadam 

WMM Wet Mix Macadam 
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