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Maijor Audit Heads

Structural Safety- emphasis on temporary structures
Traffic Management and Safety (TS)

Mechanical /Electrical Machinery/ Fire Safety (ME)
Construction Safety (CS)

Worker /Work Zone Safety (WQ)
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Failure of Launching Girder

Collapse of
launching
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Laxmi Nagar




Collapse of under construction metro bridge
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Bridge failure during construction

view of the

accident site
(photo
courtesy

www.chinapos
t.com.tw)



http://www.chinapost.com.tw/

Bridge failure during construction

Another view e B e
accident site R RS e 4§

ety S i Rl Y

(phOfO .“ s "5,‘. 4 e R A

.

courtesy %-

www.thehindu

businessline.co

11))



http://www.thehindubusinessline.com/

Fall of Girder during construction
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Fall of Girder during construction
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Audit Process

Briefing by Audit Team, Contractor’s presentation

Document verification

Comprehensive Field Audit based on check list prepared
for each of the mentioned audit heads

Closure Meeting and Sharing of important findings




Document verification

SI. No. |Description of document

1 Latest Monthly and Quarterly Report

2 All sample formats of (1) Non Compliance Reports;
(2) supervision consultant reports; and (3) RFls

3 Locations of approved sources of Fine Aggregate,
Coarse Aggregate; and Water along with a map
showing various access/ haul roads

4 Locations of major plants viz Crusher, HMP, WMM

Plant, Batching Plant, etc.




Document verification contd..

5 Locations of camp sites, labour camps &
workshops

6 Locations of Material Stock Yards

7 Ref. Clause 36.6 -Approved Construction
Methodologies for various items of work

8 Temporary Structures/Formwork details of
Individual Contractor

9 EMP - Filled in Information in the prescribed

Formats




Document verification contd..

10 Details of environmental officers of CSC - qualification
and experience

11 Safety Organization chart including names of Contractor
and the details of safety officers of contractor

12 Documentation of Safety Systems adopted by individual
contractor

13 Safety Plan of Contractor

14 Approved Traffic Diversion Plans and Traffic

Management Plans of individual contractors




What did we find?¢
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What did we find?¢

Shuttering
plates being
used as
pedestal
(even worse,
they are kept
on loose soil)




A view of access to workplace-
misuse of shuttering plate

Another view of access to workplace



A view of bridge formwork- Another view of bridge formwork-
No trestle is anchored Reinforcement is being used as bracing



What did we find?¢

Foot plates
not in proper
contact with
concrete
pedestals




What did we find?¢
P

Improper
working

platform, no

hand rails, no
foot guards




What did we find?

Erosion of soil
beneath the
shoring was
noticed.




A view of wall formwork- A view of bridge formwork-
the unsafe scaffolding All safety norms violated



Desired Access and Makeshift ladder of
Approach Inadequate height and
unsafe



Unsafe walkway. Inadequate Single landing mat used for walkway.

width Landing mat also missing from

without hand rails Access tower top to considerable
length and therefore highly unsafe.



Children at elevated
locations without
PPEs.

No control over the public
movement in risky
working zone.



Staging in vicinity of
unstable ground

Camp: Excavation near
weigh bridge



Structural Safety Aspects-Observations

The access to worksite and ladders are scary to say the least.

In majority of the packages, the temporary structures are not
designed properly

Consultants instead of checking the drawings wait for the work
to get over so that approval formality is avoided.

Wherever the drawings are approved, the implementation is
not as per the drawing.

The designs and drawings are not vetted from third party.

Makeshift formwork arrangement with non-standard formwork
components are in wide use.

Shutter plates and reinforcements are misused for providing
access and diagonal bracings respectively.



Common Good Practices (Temporary Structures Safety)

Package Good Practice

1,2 The formwork is erected on a very well compacted soil.

2 Good bracing arrangement for shoring towers and shore
legs

3,4 Good access arrangement

3 Very sturdy foundation for pedestals

3,4 Safety net in use

3,4 Provision of handrails and working platforms

4 Prevention of soil erosion by staking the sand bags
around scaffolding bases




Common Bad Practices (Temporary Structures Safety)

Package

Bad Practice

1,2,3,4

The access arrangement at some places need improvement

5,7,10,11,12

The erection of formwork was not even complying to the unapproved
drawings. No competent person is employed for inspection.

1,2,3,4,5,6,7,8,10,11,12

Proper walk way, Hand rails and working platform was not provided

1,2,3,5,7,8,10,11,12

Formwork components were kept in a loose position and left unattended

1,2,5,8,11,12

The stair case is not properly placed

1,5,7,8,10,11,12

Improper or absence usage of safety nets

1,2,3,4,5,8,11,12

Soil erosion beneath the sleepers was noted

1,2,4,5,6,7,8,10,11,12

Usage of makeshift arrangements for access to heights and for staging
work

1,5,7,10,11,12

Side fall protection arrangement was missing

1,2,5,8,11,12

The ladder was not having enough extension length beyond landing slab

2,4,5,6,8,10,11,12

Improper barricading and missing of handrails

1,2,3,4,5,6,7,8,10,11,12

Improper house keeping

3,4,5,6,7,8,10,11,12

Openings in the working platforms left uncovered




Check list- Document compliance

Ladders are safe and inspected regularly?
Has the scaffolding arrangement designed by competent person?

Has it been checked and approved by competent person?

Whether competent person is employed to inspect the scaffold
condition periodically?

|s experienced and trained person employed for erection and
dismantling of scaffolds?

|s site having a practice of providing suitable and sufficient scaffolds so
that the work could safely be done at a height?

Is there a system of inspecting materials of scaffolds on each occasion
before erection?

Whether the approved design, drawing and specifications available for
the formwork system?

Are lifting tool & tackles tested, inspected and checked before use?



Check list-Field compliance

Extension & straight ladders extend 3’ beyond landing?

Are ladders placed on level ground

Are ladders/stairways/ramps position at an angle of about 1:4
Are ladders/stairways/ramps adequately secured

Are base plates in use

Scaffold in plumbed up (vertical tubes)

Entry restriction into effected area

Are diagonal bracings secured and are checked with missing elements
Are lock pin in place and secured

|s scaffold erected in the firm ground.Proper Soil Condition

|s scaffold free from defective components

|s scaffold tag system in use

Is there safe access to the working platform



Check list continued

Is the width of working platform properly maintained

Is there a provision of anchoring full body harness-lanyards to be tied to life
line

Are openings in working platform kept safely covered/fenced

Area below the workplace barricaded, especially below hot-works.

Workmen provided with bag / box to carry bolt, nuts and hand tools.

Has the arrangement for fastening hand tools made.

Fabricated make shift arrangements are checked for quality and type of
material welding, anchoring etc.

Does work at more than one elevation at the same segment restricted.
Safety nets are in use and maintained clean where height is more than 6m
Covering of gaps in form work and edge protection

Is suitable access and egress provided to the formwork areas

Does the formwork comply to the design and drawings

Does the scaffold comply to the design and drawings

Are the workers provided with all the necessary safety gadgets



From the field audit

Interpretations

Compliances Remarks
Yes 189% 2 (Good) 7
No 82% 1 (Average) 11
NA O (Poor) 82

From the documentation audit

Interpretations

Compliances Remarks
Yes 78% 2 (Good) 0%
No 22% 1 (Average) 78%
O (poor) 22%




Package 1

Package 2

Package 3

AUDIT LOCATIONS

sS
8+500

9+000
13+339
15+560
20+423
57+000
73+200
83+000
84+000
92+000
118+419
122+975
124+000
126+322
126+875
133+585

Package 4

Package 5

Package 6

SS
143+400
157+505

177+546
194+393
196+615
200+838
233+726
241+945
244+200
248+300

Package 7

Package 8

Package 10

36 locations

SS
289.100
310.760

324+000
327+890
337+000

423+000:

Flyover
Underpass
Culvert

Package 11

Package 12

Minor Bridge
Major Bridge

ROB

SS
451+98
61
443+47
4
453+69
0
516+035



Compliances Comparison

Temporary Structures Safety
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Recommendations-Temporar

Scaffolding
materials

not used and the contractor
uses makeshift arrangement.

Access arrangement Access arrangement is poor at

Formwork design
and drawings

nearly all the locations. As
almost everywhere. These
were found to be made of
substandard , make shift type
and unsafe

No vetting by third party. In
some cases it is approved by
consultants.

Structures safety (SS)
Standard built up frames are

The contractor shall use standard
built up frames for scaffolding.

The formwork design should show
the access arrangement. They
must be well designed and to
provide ramp, walkway, access
and approach at the work
locations

The formwork design and
drawings must be vetted by third
party. A certificate to this effect
must be available for inspection
by the CSC and a copy send to
Employer.



Hand rail
Lifting bracket

Hand rall post

1 Working platform
Level -B

Fresh concrete

Waler

Tie
Adjustable props

___level-A

Photograph = “H T
_ joist
courtesy |
Formwork -
for concrete concrete
Working platf

structures- ./"1 Tﬂgrht;ﬁ' {;1: orm
Tata Mc ] Ground Level
Graw Hill

¥

Fig. 5.1 Typical wall formwork



K Handrail

600

/—Screw on coupler (Type 40)
kot 40 mm thick timber runner
throughout the shutter
Lifting bracket Working platform

40 mm thick timber plank
44— Toe board

1,

Top scaffold bracket

Flange claw assembly

" Steelwaler

2
|

.......
U

e inat Prop CT300
Steel waler “Higiitey

900

12 mm thick plywoed
Supporting bracket

Foot adapter
[ assembly

Photograph courtesy- Formwork for concrete structures- Tata Mc Graw Hill



I SANREE €——— Handrail post

(¥
¥ t""l-"‘i"r"'\ TT: : .-/Pj Tﬂp scaffold bracket

‘f".}%‘\:}\“l\_r J
Tie rod

Form panel (Plywood or
steel as sheathing)

Alignment props

(a) Farmwork arrangement of Pier for first lift

Photograph courtesy- Formwork for concrete
structures-Tata Mc Graw Hill



Top scaffold bracket

Tie md

Alignment props

=
=1

—

/

i,
t.-ﬂ

i1
L]
it
%
i i,
{ R —

Brackets to support
upper formwork

N
-

concrete
structures -Tata

"'
Photograph . '
courtesy-
Formwork for / '
, 7

Mc Graw Hill (b) Formwaork arangement for subsequent lifts



1,375 ' 1,375
- »—2 5[ -—2 500—1=—2 500 —>|= e
|
1Pk D T P )
S |
b | 1
B ! B
- <L PSCT girder
|
{'Laf bridge
[
|
|
|
|

Fig. 5.5 Plan (Temporary arrangement for Girder restraining)

Photograph courtesy- Formwork for concrete
structures, in press Tata Mc Graw Hill



et 2 500 — >t 2 500 — > 2 500 — 3o

¢ of bridge
PSCT Gider ——— |

Stirrup head —————»-x

1] Top of
Locking frame i

m m *I—pierﬂap
/

r r| [Pt
7

777 Al

o

Fig. 5.6 Section BB (Temporary arrangement for Girder restraining)
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