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                                                       Safety in Concrete work  
Introduction 
 
Concrete work, structural frame & formwork and demolition are some of the important activities 
on construction sites. These activities being hazardous, the Building and Other Construction 
Workers (Regulation of Employment and Conditions of Service) Act, 1996, stipulates statutory 
controls to regulate these activities to provide adequate safety to construction workers. 

 
Concrete is a composite material composed of coarse granular material (the aggregate or filler) 
embedded in a hard matrix of material (the cement or binder) that fills the space among the 
aggregate particles and glues them together. 

 
 Concrete production is the process of mixing together the various ingredients water, 
aggregate, cement, and any additives—to produce concrete. Concrete production is time-
sensitive. Once the ingredients are mixed, workers must put the concrete in place before it 
hardens. In modern usage, most concrete production takes place in a large type of industrial 
facility called a concrete plant, or often a batch plant. 

In general usage, concrete plants come in two main types, ready mix plants and central mix 
plants. A ready mix plant mixes all the ingredients except water, while a central mix plant mixes 
all the ingredients including water. A central mix plant offers more accurate control of the 
concrete quality through better measurements of the amount of water added, but must be 
placed closer to the work site where the concrete will be used, since hydration begins at the 
plant. 

A concrete plant consists of large storage hoppers for various reactive ingredients like cement, 
storage for bulk ingredients like aggregate and water, mechanisms for the addition of various 
additives and amendments, machinery to accurately weigh, move, and mix some or all of those 
ingredients, and facilities to dispense the mixed concrete, often to a concrete mixer truck. 

Mixing concrete

Thorough mixing is essential for the production of uniform, high-quality concrete. For this reason 
equipment and methods should be capable of effectively mixing concrete materials containing 
the largest specified aggregate to produce uniform mixtures of the lowest slump practical for the 
work. 

Workability

Workability is the ability of a fresh (plastic) concrete mix to fill the form/mold properly with the 
desired work (vibration) and without reducing the concrete's quality. Workability depends on 
water content, aggregate (shape and size distribution), cementitious content and age (level of 
hydration) and can be modified by adding chemical admixtures, like super plasticizer. Raising 
the water content or adding chemical admixtures increases concrete workability. Excessive 
water leads to increased bleeding (surface water) and/or segregation of aggregates (when the 
cement and aggregates start to separate), with the resulting concrete having reduced quality. 
The use of an aggregate with an undesirable gradation can result in a very harsh mix design 
with a very low slump, which cannot readily be made more workable by addition of reasonable 
amounts of water. 

http://en.wikipedia.org/wiki/Composite_material
http://en.wikipedia.org/wiki/Construction_aggregate
http://en.wikipedia.org/wiki/Cement
http://en.wikipedia.org/wiki/Concrete_plant
http://en.wikipedia.org/wiki/Concrete_mixer
http://en.wikipedia.org/wiki/Hydration_reaction
http://en.wikipedia.org/wiki/Surface_water
http://en.wikipedia.org/wiki/Segregation_in_concrete
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Curing
 
In all but the least critical applications, care must be taken to properly cure concrete, to achieve 
best strength and hardness. This happens after the concrete has been placed. Cement requires 
a moist, controlled environment to gain strength and harden fully.  
 
 
 
 
 
 
 
 

An Overview of the Statutory Provisions under The Building and other 
construction workers (Regulation of Employment and conditions of service) 
Central Rules 1998 

 
 

The provisions for Safety and Health  during Concrete Work is given in Part III , 
Chapter XI of The Building and other construction workers (Regulation of 
Employment and conditions of service) Central Rules 1998 

 
  

Rule 96  General provisions regarding use of concrete 
Rule 97  Preparation and pouring of concrete and erection of concrete structures 
Rule 98  Buckets 
Rule 99  Pipes and pumps 

 Rule 100  Mixing and pouring of concrete 
 Rule 101  Concrete panels and slabs 
 Rule 102  Stressed and tensioned elements 

Rule 103  Vibrators 
Rule 104  Inspection and supervision 
Rule 105  Beams, floors and roofs 
Rule 106  Stripping 
Rule 107  Reshoring 
 

 
 

 
 
Rule 96.  General provisions regarding use of concrete:- 

 
The employer shall ensure at a construction site of a building or other construction work that—  
 
(a) all construction  with  the use of concrete or reinforced  concrete are based on  plans as—  
 
    (i)  include specifications of steel  and  concrete and  other material to be used in such 
construction;  
 
    (ii) give technical details regarding methods for safe placing and  handling  of such  materials 
as specified  in   
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         sub-clause (i);  
 
   (iii) indicate the type, quality  and  arrangement  of each part of a structure of such 
construction; and 
 
    (iv) explain the sequence of steps to be taken for completion of such construction;  
 
(b) formwork  and  shores used  for concrete work  are structurally safe and  are properly  
braced  or tied  together so as to maintain position and shape of such formwork or shores;  
 
(c )  formwork  structure used  for  concrete work  has sufficient  cat-walks and other secure 
access for inspection of such structure if such structure is in two or more tiers. 
 
 
Rule 97.  Preparation and pouring of concrete and erection of concrete structures:- 
 
The employer shall ensure at a construction site of a building or other construction work that—  
 
a)   a building worker handling cement or concrete—  

     (i)  wears close-fitting  clothing, gloves, helmet  or hard  hat, safety goggles, proper footwear 

and respirator or mask to protect him from danger in such handling;   

    (ii)  keep  as much  of his body  covered  as is required  to protect him from danger in such 

handling;  

    (iii)  takes all  necessary  precautions to  keep  cement  and  concrete aways from his skin in 

such handling.  

 
b)  lime pits are fenced or enclosed;  

 
c) lime pits are filled  and  emptied  by  such  devices which  do not require workers to go into 

the pit;   

 

d ) moving  parts of  the elevators, hoists, screens, bunkers, chutes, grouting  equipment  used  

for concrete work  and  of other equipment  used  for storing, transport  and  other handling 

ingredients of concrete are securely  fenced  to avoid  contract  of building workers with 

such moving parts;   

e ) screw conveyors used for cement, lime and other dusty materials are completely enclosed.    

 
Rule 98. Buckets:-The employer shall ensure at a construction site of a building or other 
construction work that—  
 
(a)  concrete buckets used with  cranes or aerial  cableways are free from  projections from  

which  accumulations of concrete could fall;   
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(b) movements of concrete buckets are governed  by  signals necessary to avoid any danger by 

such movements.  

 

Rule 99. Pipe and Pumps:-The employer shall ensure at a construction site of a building or 
other construction work  that—  
 
(a) a  scaffolding  carrying  a  pipe for pumped  concrete is strong enough  to support  such  

pipe at  time when  such  pipe is filled with  concrete or water or any  other liquid  and  to bear 

all  the building  workers who may  be on  such  scaffold  at  such  time, safely;   

 

(b) every pipe for carrying pumped concrete is—  

     (i) securely anchored at its end point and at each curve on it;  

     (ii) provided near the top  of such  pipe with  an  air release valve; and  

    (iii) securely attached to a pump nozzle by a bolted collar or other adequate means;  

 

(c)  the operation  of concrete  pumps are governed  by  standard signals relevant  in 
accordance with  the relevant  national standards;    
 

(d) building workers employed around a concrete pump wear safety goggles.  
 
 
 

Rule 100.  Mixing  and pouring  of  concrete:-The employer shall  ensure at  a construction 
site of a building or other construction work that—  
 
(a)  the concrete mixture does not  contain  any  material  which  may unduly affect the setting of 
such concrete, weaken such concrete or corrode steel used with such concrete;  
 

(b)  when  dry  ingredients of concrete are being  mixed  in  confined spaces such as silos—  
 

      (i)  the dust shall be exhausted at the time of such mixing;  and  
 

    (ii)   in  case the dust  cannot  be exhausted, as specified in sub-clause (i),  the building  
workers shall  wear respirators at the time of such mixing;    

 
 (c)  when concrete is being  tipped  from  buckets, building  workers are kept out of the range of 
any kickbacks of such buckets;   
 (d)  loads are not dumped or placed on setting concrete.  
 
 
Rule 101.  Concrete  panels and slabs:-The employer shall  ensure at  a construction site of a 
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building or other construction work that—  
(a)  all parts of a  concrete panel  or concrete slab  are hoisted uniformly;  
 
(b)  concrete panels are adequately  braced  in  their final  positions panels are adequately  
supported  by  other parts of the construction for which such panels are used;  
 
(c)  temporary  bracing  of concrete panels are securely  fastened  to prevent  any  part  of such  
panels from  falling  when  such  panels are being moved.   
 
 
Rule 102.  Stressed and tensioned elements:-The employer shall ensure at a construction 
site of a building or other construction work that—  
 
(a)  building workers do not  stand  directly  over jacking  equipment while stressing of concrete 
girders and beams is being done;    
 
(b)  a  prestressed  concrete unit  is not  handled  except  at  points on such  unit  and  by  the 
devices specified  for such  work  by  the manufacturer of such devices;   
 
(C) during transport, prestressed concrete girders or concrete beams  are kept upright by 
bracing or other effective means;  
 
(d)  anchor fittings for pretensioned strands of pre-stressed concrete girders or concrete beams 
are kept  in  a  safe condition  in accordance with the instructions of manufacturer of such 
anchor fittings;   
 
(e)  building  workers do not  stand  behind  jacks or in  line with tensioning  elements and  
jacking  equipment  during  tensioning operations of pre-stressed concrete girders or concrete 
beams;  
 
(f)  building workers do  not  cut  wires of pre-stressed  concrete girders or concrete beams 
under tension  before such  concrete used for such girders or beams is sufficiently hardened.  
 
 
 
Rule 103.  Vibrators:-The employer shall ensure at a construction site of a building or other 
construction work that—  
 
(a) a  building  worker, who is  in  good  physical  condition, operates vibrators used in 
concreting work;  
 
(b) all  practical  measures are taken  to reduce the amount  of  vibration  transmitted  to the 
operators working  in  concreting  
work;  
 
(c) when electric vibrators are used in concreting work—  
 
     (i) such vibrators shall be earthed;  
 
    (ii) the leads of such vibrators shall be heavily insulated; and 
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   (iii) the current shall be switched off when such vibrators are not is use. 
 
 
Rule 104.  Inspection and supervision:-The employer  shall  ensure at  a construction site of 
a building or other construction work that—  
 
(a)  a person  responsible for  a  concreting  work  supervises the erection of the formwork, 
shores, graces and other supports used for such concreting work;   
 
(b) a  person  responsible for concreting  work  makes a  thorough inspection of every formwork 
after erection of such formwork in such concreting work to ensure that such formwork is safe;  
 
(c)  a person responsible for a concreting work regularly inspects the formwork, shores, braces,  
reshores and  other supports during the placing of concrete;  
 
(d) any unsafe condition which is discovered during the inspections mentioned under clause (b) 
and (c) is remedied immediately;   
 
(e) a  person  responsible for a  concreting  work  keeps all  records of inspections referred  to in  
clause (a)  and  clause (b)  at  the work place relating  to such  inspection  and  produces them  
for inspection upon the demand of a Inspector having jurisdiction.    
 
 
Rule 105. Beams, floors and roofs:-The employer shall ensure at a construction site of a 
building or other construction work that—  
 
(a) horizontal  and  diagonal  bracings are provided  in  both longitudinal  and  transverse 
directions as may  be necessary  to provide structural stability to formwork used in concreting 
work  and shores used in such concreting work are properly seated top and bottom and are 
secured in their places;     
 
(b) where shores used  in  concreting  work  rest  upon  the ground, base plates are provided  
for keeping  such  shores firm  and  in level;   
 
(c)  where the floor to ceiling  height  of a  concreting  work  exceeds nine metres or where the 
formwork deck used in such concreting work is supported by shores constructed in two or more 
tiers, or where the dead, live and impact loads on the formwork used in such concreting work 
exceed seven hundred kilogram per square metre, the structure of such  formwork  is designed  
by  a professional engineer in the relevant field and the specifications and  drawings of such  
formwork  are kept  at  such  construction site and  produced  on  demand  before the Inspector 
having jurisdiction;      
 
(d)  where the structure of the formwork used in concreting work is designed  by  a  professional  
engineer, such  engineer shall  be responsible for the supervision  of construction  and  stability  
of such structure.   
 
 
Rule 106.  Stripping:-The employer shall ensure at a construction site of a building or other 
construction work that—  
 
(a)  Stripping of formwork used in concreting work commences until the concrete on such 
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formwork is fully set, examined and  
certified  to this effect  by  the responsible person  and  record  of  such examination and 
certification is maintained;   
 
(b)  stripped  forms in  concreting  work  are removed  or stockpiled promptly after stripping from 
all areas in which building workers are required to work or pass;  
 
(c)  protruding  nails, wire ties  and  other  formwork  accessories not required  for subsequent  
concreting  work  are pulled, cut  or otherwise made safe. 
 
 
Rule 107 .Reshoring : The employer shall ensure at a construction site of a building or other 
construction work that—  
 
(a) reshoring used in concreting work is provided to a slab or beam for its safe support after its 
stripping or where such slab or beam is subjected  to superimposed  loads due to construction 
above such slab or beam;    
 
(b) the provisions applicable to shoring in a concreting  work under this chapter shall also be 
applicable to reshoring in such work.  
 
 
 
Some additional Rules relevant to providing certain necessary arrangements are as follows: 
 
Rule 175  Catch platforms 
Rule 178 Safety belt and its use 
Rule 179 Safety net and its use  
Rule 181 (a)  Trained workers and supervisors 
Rule 192 (a)   Working platforms 
 
Statutory provisions in respect of: (i) providing scaffolding, (ii) safe access to work-spot and (iii) 
use of lifting appliances, etc. are also  relevant to the concrete work. 
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  Hazards and Control Measures during Concrete Work.  
 

Sl. 
No. 

Important Identified Hazards  System of Controlling Hazards 
 

(i) Collapse of the shoring and 
formwork due to the loads and 
impact to which it is subjected 
during the placing of concrete.  

 The shoring and formwork is certified for 
concreting by "responsible person" for the 
formwork.  During concreting work, the 
formwork should be kept under constant 
observation. 
 

(ii) Workers while coming to or 
going from workplace, may slip 
on slippery surface or stumble 
against obstacles in the 
passages, or may be hit by 
objects falling down from a 
height, and get injured.  

 Good housekeeping practice should be 
strictly enforced to eliminate the hazards and 
make the passage safe for access to the 
workplace safe.  Workers should not be 
permitted to use any other access / 
passages except the specified ones. 
 

(iii) Collapse of scaffolding, 
staircases, gangways, etc. 
during concreting work. 

 A "Responsible person” should inspect the 
scaffolding before it is taken into use and 
then periodically, to maintain it in a safe 
condition. 
 
 

(iv) While working near the edge of 
the building, workers may fall 
down from the height. Objects 
and materials also may fall 
down injuring other persons 
working at the lower level. 

 Use of safety belts anchored to a secure 
support or life-line should be enforced and 
guard-railing should be provided.  
Furthermore, catch platforms and/or safety 
nets should be provided at the required 
locations and levels along the edge or face 
of the building to catch the falling persons, 
objects and materials. 
 

(v) While handling cement bags, 
cement dust enters into the 
lungs and eyes and covers the 
skin of the workers. The splash 
of wet slurry, when the concrete 
is being unloaded from the 
mixer or when it is being 
vibrated also may enter the 
eyes and come into contact 
with skin of the workers. 
 

 Workers should use personal protective 
equipment like close-fitting clothing, 
respirator, goggles, helmet, hand-gloves, 
safety shoes / waterproof shoes, etc.  Pant 
sleeves should not be tucked into the 
gumboots. 
 
At the end of the shift, workers should wash 
their body with copious water and neutral 
soap, and also apply hand-cream or 
petroleum jelly to the skin that has come into 
contact with cement. 
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(vi) Mechanical equipments 

(batching plant or mixer, 
builder's hoist, concrete pump, 
etc.) - Workers may be injured 
if the mechanical equipment is 
in unsound condition, the 
moving parts are not fenced or 
guarded and the equipment is 
operated in an unsafe manner. 

 All mechanical equipments should be in a 
sound / well maintained condition and 
operated by trained persons. 
 
Moving parts should be appropriately fenced 
or guarded to prevent workers coming into 
contact with them. 
 
The bends and the end of the delivery pipe 
of pumped concrete should be securely 
anchored.   
 

(vii) Electrical installation and 
appliances may give "shock" to 
workers, if they are in an 
unsafe condition. 

 The electrical installation should be in sound 
condition.  The sub-distribution boards 
should be earthed and provided with earth 
leakage circuit breakers (ELCB).  The 
socket, 3-pin plug and loads of the electrical 
vibrator should be in a sound condition. 
  

(viii) If the illumination in the 
passages and whole work site 
is inadequate, workers may get 
injured.  Secondly, if the supply 
of electrical power goes off 
suddenly, it may cause panic.   

 It should be ensured that the illumination 
level is adequate and the lights are located 
in such a way that they do not cause a glare 
or deep shadows. 
 
Emergency lighting arrangement should be 
provided which can be switched on 
immediately if power supply goes off 
suddenly.  
 

(ix) Unsafe work environment, 
unsafe work-method and 
unsafe action by individuals 
may cause injuries at work-site. 

 'Human Factor' in ensuring safety at 
construction site is often neglected.  It, 
therefore, necessary that the workforce is 
not only "trained", but also "motivated" and 
works under direct supervision of a 
"Responsible" person. 
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