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Outline

 Construction zone safety
 Case study – LMNHP corridor
 Audit process
 Important observations
 Compliances: documentation and field
 Stakeholder survey
 Workzone Traffic Management Plans (TMPs) preparation
 Way forward
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Major Audit Heads
 Structural Safety (SS) 
 Traffic Management and Safety (TS) 
 Mechanical/Electrical Machinery/ Fire Safety (ME)
 Construction Safety (CS) 
 Worker/Work Zone Safety (WO)

For each of the above major heads, the documentation 
and field audits were performed for all the 
12 packages/contracts during the months of June-Aug 2009 
(Package/contract 9 was abandoned)
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Lucknow-Muzaffarpur National 
Highway Project (LMNHP) – Location 
(Length: 483 km)

Audit Statistics

Total no. of work packages/contracts: 12 

Road length:  483 km

No. of audit locations:  53

Work zone
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Traffic Safety findings
 Documentation compliance in most of the packages is good 

However, the field compliance needs lot more be done
 Traffic diversions and related documentation is prepared 

generally in compliance with IRC: SP-55: 2001 (now SP-
55:2014) and IRC:67-2001 (now IRC:67-2012)

 However, ground implementation needs much more to be 
done than compliance with these guidelines, i.e., they need to 
be revised

 Traffic control is only passive with no enforcement

Some field views

b) non standard signagesa) Barricades  not there fully at the minor 
bridge approaches

a) Poor barricading of work space, no 
markings

b) Confusing signage at the crossing road; traffic 
signal signage although there is none
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Accidents and record keeping
 Accident data record is kept as required by the 

NHAI, however, it is not used to improve or modify 
safety and traffic management on the field

 Present accident records are not being used for 
analysis of risk factors. The details collected, in any 
case, do not provide information that would be of 
help in analysis. 

 The procedure for data collection and format for the 
same needs to be revised. 

 This can lead to some actionable points based on the 
accident trends

Work zone fatalities – global comparison 
(Tiwari, 2017)

 USA - Annual work zone fatalities rose from 872 in 1999 
to 1,028 in 2003  (FHWA, 2003)

 Finland - Work-related road crashes caused 28.5% of 
traffic deaths from 2001-2005

 India – Results of the Safety Audit done by IIT Delhi 
(2010) in work zones on on NH-28

 With increasing road construction activity (NHDP 
project) in India, high risk of work zone fatalities

Wang et al (1996)
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Traffic management plans
 Very often work starts before the final approval of traffic 

diversion plans
 The field staff understanding is that "work cannot be kept 

pending for minor changes and finalisation of the traffic 
plans"

 Bridge/flyover construction safety, particularly when there 
is a road crossing needs special attention – these are 
potential  traffic hazard zones 

Good and bad practices
 Good practices: 

 Overall Good compliance in documentation and 
 Flag men presence at diversions
 Presence of most signages
 Clear walkway secured with Safety nets all along towards 

market side
 Use of plastic bags filled with sand to demarcate edges has 

improved visibility of   edges
 Temporary brick wall is used for signage. 

 Bad practices:
 Poor barricading
 No visible lighting at construction zones during nights
 Non-standard signages
 Drop in levels between existing and new carraigeways

Findings: Compliances (Documentation and Field)
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QUALITY OF COMPLIANCE
Percent

CONTRACTUAL COMPLIANCE
Percent

AverageGood0, No1, YesPackage/
Contract

05050501
116722782
06733673
117811894
85042585

03618826

03618827

07030708

454599110
080208011

083178312

Compliance: Documentation

Compliance: Field

RANGE OF 
QUALITY OF 

COMPLIANCE

RANGE OF 
CONTRACTUAL

COMPLIANCE

Package/
Contract

11-10011-1001

22-3636-552

27-6427-643

10-2322-364

22-3636-555

17-2617-366

18-3318-337

9-259-258

17-5017-5010

20-3620-5011

8-3320-5512
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Recommendations
RecommendationObservationComponent Package

Site specific TMPs should be 
prepared for sections passing 
through SHs

Site specific TMPs are
not prepared

TMP1,5,6,11

They shall also include lighting 
arrangement to improve night 
time visibility. 
TMP should show signage 
indicating type of work in 
progress, distance from the 
work sites, speed limits, and 
end of construction. 
The TMP shall show the 
facilities to be provided for 
pedestrians especially at 
Underpasses and Major 
bridge locations. The 
pedestrian paths and 
crossings need to be provided 
near townships and villages 
on either side of the 
carriageway 

Site specific TMPs are 
prepared 

TMP3,4,8,10,12

Speed reducing measures as 
suggested shall be provided. 
Refer details in Annexure 11 
for rumble strip 

No Speed control devices
are used in the work
zones

Speed2,3,4,5,6,7,8
10,11

Recommendations

RecommendationObservationComponent Package

Proper barricading has to be in
place as per IRC: SP 55, (clause
3.4). Indicate specific locations
where drums and cones are to 
be
used. There is a need to
standardize the barricade 
design
which is rugged and not theft 
prone.

Barricades were not
satisfactory

BarricadesAll Packages

CSCs should include the 
checklists
provided in Annexure for RFI
approvals

ChecklistAll Packages

All signages must comply with 
the
specifications in the codes IRC: 
SP
55 and IRC: 67

Some of the signs are
non standard. Sign
indicating two way
traffic movement is
missing

Signages2,3,5,7,8,10,11,12

Should be continuedPresent at most of the siteFlagmen3,4

Changes in the contract documents, code 
(MORTH Specifications)

Proposed Amendment from the angle of safety in 
construction zone

Existing Clause (Introduction)

The quality of materials, processing of 
materials as may be needed at the site or 
elsewhere, salient features of the 
construction work and quality of finished 
work, measures for safety of workers 
and public and traffic arrangements 
during execution shall comply with the 
requirements set forth in succeeding 
sections.  Where the drawings and 
Specifications describe a portion of the 
work in only general terms, and not in 
complete detail, it shall be understood 
that only the sound engineering practice is 
to prevail, materials and 

The quality of materials, processing of 
materials as may be needed at the site, 
salient features of the construction work 
and quality of finished work shall comply 
with the requirements set forth in 
succeeding sections.  Where the drawings 
and Specifications describe a portion of 
the work in only general terms, and not in 
complete detail, it shall be understood 
that only the best general practice is to 
prevail, materials and workmanship of the 
best quality are to be employed and the 
instructions of the Engineer are to be fully 
complied with.
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Relevant codes

 IRC: SP-55: 2014: 
Guidelines on Traffic 
Management in Work 
Zones 

 Update in progress

Rumble Strip Design

Questionnaire to Stakeholders
 Rating Scale: 1– Most Unimportant, 2– Unimportant, 3– Not Applicable/Indifferent, 

4– Important, 5– Most Important
ImportanceItem

Less Morea) Field Related

54321

Signages 

Marking:
1. Placement of sandbags to demarcate carriageway edge

1. Compulsory road marking during construction phase

Flags and Flagmen

Special Lighting

Barricades:
1. Pole with reflectors

1. Barricades with corrugated sheets

1. Steel Barricades

Minimum lane width in work zone area (3.5 m)
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Retro-reflective light for night time visibility
Work zone safety training to work zone participants
Work zone speed enforcement by Policing
Work zone safety education of workers
Periodic work zone safety inspection
Rumble strip/Speed Breaker before and after work zone area

Collection of traffic accident data in work zone area
a) Document/Contract Related

Traffic Management Plans (TMPs)are necessary 
Site specific TMPs 
TMP submissions made in time
TMP drawings show arrangements during day and night
TMPs reflect safety provisions for pedestrians and local residents

Advance approval of TMPs 
Alignments, Longitudinal Sections including temporary cross 
drainage works
Special Provision for compulsory expenditure in safety measures

ImportanceItem

Less
More

a) Field Related

54321

4.31

4.08

3.61

4.20
3.72

4.33

3.96
2.83

4.48

4.28

4.21

4.00

4.43
4.58

3.08

4.00

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Series1

Overall rank for field criteria according to 
stakeholders -NHAI (3), CSC (11), Contractors (11)

4.54
4.50 4.23

4.17 4.17 4.17

4.00

4.33

3.7

3.8

3.9

4

4.1

4.2

4.3

4.4

4.5

4.6

1 2 3 4 5 6 7 8

Series1

Overall rank for documents criteria according 
to stakeholders
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Perception variations: Stakeholders
VariationItem

Flag and flagmen

Retro-reflective lighting for night visibility

References and Codes and best practices 

 IRC-SP:55-2014 Guidelines for traffic management in 
work zones

 MUTCD – 2009 Manual of uniform traffic control devices 
for streets and highways, Revised in 2012

 Wang, J., Hughes, W.E., Council, F.M., Paniati, J.M. 
“Investigation of Highway Work Zone Crashes: What We 
Know and What We Don’t Know”, Transportation Research 
Record, 1529, 54-62, 1999

Work zone Traffic Management Plans (TMPs)

Objectives of traffic control
 to manage the traffic as efficiently and safely as possible 

under all work conditions 
 to lay down procedures to be adopted by field engineers 

to ensure the safe and efficient movement of traffic and 
also to ensure the safety of workers at site undertaking 
the construction

The process of ensuring safe work zone conditions is 
divided into three stages 
 Before start of work 
 During execution and 
 Partially completed section 
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Before start of work

During work execution

Partly completed section
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Way forward

 Contract document specifications
 Strengthening the safety practices
 Continuous safety monitoring and incentives
 Developing/Improving codes of practice
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