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Preface 
 

Indian Railway is a big organisation having large assets of civil 
engineering structures and buildings through out the country covering 
almost all the regions, where all type of construction work is planned in 
such a way as to ensure the overall safety against any failure resulting 
from improper designing and inadequate safety measures adopted 
during formwork construction that supports all types of loading 
imposed upon it when concreting is done. 

   
This handbook is prepared with the objective to provide informative 
technical details on 'Formwork for Buildings' for the guidance of civil 
engineering personnel involved in planning, designing, construction and 
maintenance of buildings & other structures. It covers the functional 
requirements, design aspects, formwork construction and its safe 
removal, safety measures and other essential steps with brief description 
of codal provisions. 
 
This handbook does not supersede any existing instructions from 
Railway Board, RDSO & Zonal Railways and the provisions of IRWM, 
BIS codes & reports on the subject. This handbook is not statutory and 
contents are only for the purpose of guidance. Most of the data & 
information mentioned herein are available in some form or the other in 
various books and other printed matter. 

 
I am grateful for the assistance given by Shri K.C.Shakya, CTA/Civil, 
who went through the complete text, collected information, data etc. 
and did text-editing work. Nice data entry has been done by Shri 
Ramesh Bhojwani, Console Operator, CAMTECH. 

 
 CAMTECH/Gwalior                           A. K.Dadarya 

 Date:  23.02.2007                                   Director/Civil 
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Chapter -1 
 

General Preparatory work 
 

1.0 Introduction 
 

This consists of the work carried out initially to ensure a civil structure 

behaving itself in Quality, Economy and Safety. The formwork is the 

basic operation, which requires good workmanship, skilled supervision 

to make the structure durable and economically safe. As it is evident 

that most of the structures get collapsed during formwork construction, 

therefore, it is necessary to understand the requirement of formwork 

before going in to the details of materials, erection, inspection and other 

essential steps for successful and proper job. 

 

Forms, which mould the concrete to the desired size and shape and 

control its alignment and position, are the moulds and dies of concrete 

construction. Formwork supports the weight of freshly placed concrete 

and live load due to materials, equipment and workmen. Shuttering, 

centering and falsework are synonymous terms used commonly for 

formwork, which as always should be sufficiently rigid and properly 

supported, and water-tight. The temperature variations and extreme 

surface temperature due to direct solar radiations should be taken into 

account, if steel forms are used. With timber formwork the risk of rapid 

drying due to absorption must be considered.  

 

Thorough cleaning by air hose and surface wetting of the formwork 

before concreting is essential. Lack of bond between concrete and 

formwork should be ensured by applying suitable ‘release agent’. 

Considerable amount of dust is likely to collect on excessively greasy 

formwork surfaces, which should not be allowed. The formwork 

striking time is not only determined by requirements as to the strength 
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of the concrete but presence of formwork also provides effective 

protection against drying out. The removal of formwork should always 

be followed directly by curing of the young concrete. 
 
Note: The guidelines covered in this handbook are the common requirements 

of materials, design and construction of formwork, as applied to general 

building and ordinary civil engineering constructions (structures up to 4 

storeys or 15 m height and dead load of formwork and concrete not 

exceeding 20 kN/m
2
) excluding bridges and special structures.  

 

1.1 Requirement of Formwork 
 

Safety and Integrity: It should be planned in such a way as to ensure 

the safety of permanent constructions and workers and should be 

adequately braced laterally and diagonally. 

 

Rigidity and Deflection: It should be rigid enough so that the 

deflections under the dead load and live loads and forces caused by 

ramming and vibration of concrete and other incidental loads imposed 

upon it during and after casting of concrete are well within permissible 

limits. The rigidity can be achieved by suitable number of ties and 

braces. Screw jacks or hard board wedges, where required should be 

provided to control formwork settlement. 

 

Strength and Stability: It should be of adequate strength and so 

detailed as to withstand all anticipated loads including lateral loads, 

vibrations and small accidental loads. The system should be such as to 

prevent progressive failure due to minor causes. 

 

1.1.1 Functional requirements 

 
As according to the nature of work, the Reinforced Cement Concrete 

may be cast-in-situ or pre-cast that comprises of the operations - 

formwork, reinforcement and concreting. The formwork is a sort of 
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temporary construction, which conforms to the shape, lines and 

dimensions as shown on the plan. 

 

A good formwork should satisfy the following requirements: 

 

 Erection and Release: It should be designed and constructed in 

such a manner that the forms can be removed in desired sequence 

without damaging the surface of concrete or disturbing other 

sections or causing collapse of the formwork systems. The 

connections joining various components of the formwork should be 

capable of being easily removed while formwork stripping. 

 Ease of Inspection: The scheme of falsework should facilitate 

adequate and safe access to all areas for inspection. Care should be 

taken to see that no piece is keyed into the concrete 

 Shape and size: It should be erected such that the shape and 

dimensions of the concrete structures are conforming to the 

drawings, the specifications and tolerances. Chamfers, bevelled 

edges and mouldings if specified, should be provided in the forms. 

 Finish: It should be hard enough so as to not to get damaged due to 

operations of reinforcement fixing, pouring and vibrating of 

concrete and removal of forms. The materials of formwork should 

depend upon the final finished surface required. 

 Reuse: It should be designed and planned to permit maximum 

reuses, reducing the cost of concrete work. While avoiding un-safe 

or poor practices, adequate planning should be done right from 

initial stages to develop a viable re-use plan, utilising member 

sections and sizes that will involve minimum material cutting, 

wastage and minimum assembly.  

 Rest on firm base: The formwork should rest on firm base to 

handle easily using available equipment or manpower and to 

provide easy and safe access for concrete handling and placing. 

 Joints: The joints in the formwork should be sufficiently water-

tight to prevent loss of liquid from the concrete. 
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1.2 Economical consideration 
 

The objectives of formwork are three-fold Quality, Safety and 

Economy. Economy is a major concern since the total cost of concrete 

construction includes the cost of formwork, which involves 

considerable expenditure in terms of cost of material, cost of labour for 

fabrication, erection and removal of formwork and time element. In 

case of buildings, the cost of formwork may range between 30 to 40% 

of the cost of concrete work. In case of special structures like bridges, 

tall chimneys, dams etc., the cost of formwork may range between 50 to 

100% of the cost of concrete work, or even more.   

 

Judgment in selection of material and equipment, in planning 

fabrication and erection procedures, in scheduling re-use of forms and 

in deployment of trained and experienced manpower help in saving the 

formwork cost and at the same time expedite the job. The structural 

engineer or the architect can also contribute to help safe formwork cost 

by keeping the requirement of formwork economy in mind while 

designing the structure. 

 

Since formwork contributes nothing towards the stability of the finished 

structure, its cost should be kept barest minimum consistent with safety. 

Following steps should be followed to effect economy in the cost of 

formwork: 

 
 The building should be planned in such a way that there is minimum 

number of variations in the size of rooms, floor area etc. so as to permit re-

use of the formwork moulds repeatedly. 

 The scheme of the formwork should be efficiently planned and suitably 

designed to determine the most economical but safe sizes of different 

components including the supports or props. 

 The formwork should be constructed in such a way that timber (where 

used) is cut to the minimum and it can be struck off with ease and re-used 

with least damage. 
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 The formwork should be made with quality material and should be 

constructed properly. 
 

However, in order to achieve economy, quality and safety should not be 

sacrificed. If a concrete surface is desired to be free from form marks 

and other blemishes, it is economical to use costly form materials in 

contact with the concrete surfaces in order to reduce the cost of 

finishing the surfaces after the forms are removed. 

 

Cutting corners in design and practice could be false economy as 

rectification of defective concrete may require expensive chipping and 

grinding. 

 
Note: The economy measures, which may lead to formwork failure, may also 

defeat their own purpose as the cost due to loss of human lives and 

material will totally out weigh the savings due to economic measures. 

 

1.3 Design Consideration 
 
“The formwork should be designed and constructed so as to remain sufficiently 

rigid during placing and compaction of concrete, and should be such as to 

prevent loss of slurry from the concrete. For further details regarding design, 

detailing, etc, references may be made to IS 14687.” 

 

Falsework should be designed to meet the requirements of the 

permanent structure taking into account the conditions of materials for 

falsework, the checks for safety, overturning, overall stability and 

progressive collapse. 

 

Falsework should be designed to ensure the following design aspects: 

  

a) To have vertical members subjected to compressive force only 

under the action of combined horizontal and vertical loads. 

b) To take into account the sequence of concreting, especially in 

construction of cantilevers, domes, etc. 
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c) To resist the expected dead load, imposed load, environmental load 

and construction load.  

 
“For the purpose of initial calculations, the unit weight of wet concrete 

including reinforcement should be taken as 26 kn/m
2
. In absence of the 

data, load of formwork may be assumed as 500 N/m
2
. In case of imposed 

loads, where allowance has only to be made for access and inspection 

purposes, a loading of 750
 
N/m

2
 should be adequate”.

  
 

 

d) To ensure the permissible stresses not exceeding the values 

specified in the relevant Indian Standards for permanent structures. 

e) To remain sufficiently rigid during placing and compaction of 

concrete. 

 

“The total calculated deflection (δ) of falsework including the initial 

imperfection in the members should not exceed the following: 

a) For beam span < 3000 mm, δ should not be greater than 3 mm

  

b) For beam length > 3000 mm, δ is the least of (i) 30 mm (ii) 

L/1000” 
 

f) To check against overturning and sliding with taking a factor of 

safety of 1.5 while designing the formwork. 

g) To consider the forces resulting from erection tolerances on a 

normally vertical members in horizontal erections in association 

with the applied vertical forces. 

h) To follow gradients or profiles and the members installed out of 

vertical by design.  

i) To make the vertical adjustment to compensate for taking up any 

foundation settlement. 

j) To transfer all horizontal loads to the ground or to completed 

construction in such a manner to ensure safety during construction 

by providing diagonal bracings in vertical and horizontal plane to 

resist lateral loads and to prevent instability of individual members. 
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1.3.1 Common deficiencies in design 
 

Following common design deficiencies leading or contributing to 

failure should be avoided: 

 
 Lack of allowance in design for such loadings as wind, power buggies 

placing equipment and temporary material storage. 

 Inadequate anchorage against uplift due to battered form faces. 

 Insufficient allowance for eccentric loading due to placement sequence. 

 Failure to investigate bearing stresses in members in contact with shores 

and struts. 

 Failure to provide proper lateral bracing or lacing of shoring. 

 Failure to investigate the slenderness ratio of compression members. 

 Inadequate provisions to tie corners of intersecting cantilevered form 

together. 

 Failure to account for loads imposed on anchorages during gap closure in 

aligning formwork. 

 Inadequate re-shoring. 

 Overstressed re-shoring. 
***
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Chapter -2 
 

Formwork Construction 
 

2.0 Introduction 
 

Before starting the work, the safety considerations should be taken into 

account while preparing for construction of formwork. The formwork 

should be designed by an experienced engineer. The under-designed 

forms are dangerous because form failures are expensive while the 

over-designed forms are unnecessarily expensive. Hence there is a need 

for balanced design. 

 

The formwork working drawings should be prepared and followed to 

eliminate most of the chances of errors and to give a clear picture to the 

carpenter as to what are the various sizes required alongwith their 

spacing and fixing details. This leaves very little scope for the carpenter 

to use his judgement.  

 

2.1 Construction of formwork 
 

The construction of formwork normally involves the following 

operations: 

 

 Propping and centering: The props used for centering may be 

steel, timber posts or ballies. Pillars made up of brick masonry in 

mud mortar are also sometimes used as props.  

 
In case of wooden ballies are used as props: They should rest squarely 

on wooden sole plates laid either on ground or on brick masonry pillars in 

mud mortar. The wooden plate should have an area of at least 0.1 sq.m and 

it should be 40 mm in thickness. Double wedges are essentially provided 
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between the sole plates and the timber props with a view to permit 

accurate adjustment of the shuttering prior to concreting operation and to 

allow easy removal of shuttering afterwards.  

 

In case of brick masonry pillars are used as props: The wooden sole 

plates are provided at the top of the pillars, and the double wedges are 

inserted between the sole plates and the bottom of shuttering. 

 
In case of structures with two or more floors: The weight of concrete, 

centering and shuttering of any upper floor should be suitably supported 

on at least two floors below the same. In such cases, the props of the upper 

floor must necessarily come over the props of the lower floor. Formwork 

and concreting of the upper floor should not be done until concrete of the 

lower floor has set for at least 14 days.  
 

In case of balconies and cantilever beams coming one above the other: 
The members being cast should be supported by props on two floors below 

the floor where initial supporting has been done. 

 

 Shuttering: The shuttering should be  
 

o either of wooden planking, plywood, with or without steel sheet 

lining, or of steel plates stiffened by steel angles.  

o supported on battens and beams and props of vertical ballies or brick 

pillars in mud mortar.  

o constructed in such a manner that the joints should be tight against 

leakage of cement grout.  
 

Sometimes the architect specifies provision of moulding in slab or 

columns or provision of chamfers at corners of beams and columns. 

All such mouldings, bevelled edges, chamfers etc. required to be 

formed in the concrete work should be made in the shuttering itself. 

Similarly the opening for fan clamps or other fittings should be 

provided in the shuttering as per details in the drawing. 
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 Provision of camber: Certain amount of deflection in structure is 

unavoidable. It is therefore desirable to give an upward camber in 

the horizontal members of the concrete structure (especially in 

members having long spans) to counteract the effect of deflection. 

The provision of desired camber should be made in the formwork 

itself during its erection. Camber for slabs and beams may be 

adopted @ 4 mm per metre of span. In case of cantilevers, the 

camber at free end should normally be taken @ 1/50
th
 of the 

projected length of the cantilever. 

 

 Cleaning and surface treatment: Before laying concrete the 

formwork should be cleaned of all rubbish particularly the sawdust 

shavings and chippings etc. All surfaces of timber shuttering that 

are to come in contact with concrete should be well wetted with 

water to prevent the chances of dry shuttering timber absorbing 

water from the concrete that may cause warping, swelling and 

distortion to timber besides resulting in defect of honeycombing in 

concrete. Similarly steel forms that have been exposed to hot 

weather should be cooled by watering before laying concrete. 

 

In addition, all surfaces of shuttering which are to come in contact 

with concrete should be given a good coating of raw linseed oil or 

soft soap solution or any other material so as to prevent the 

adhesion of to formwork and thus facilitate easy removal. It is, 

however, important to note that the coating should not come in 

contact with reinforcement. The selected coating should be 

impermeable and should neither get flaky on exposure to weather 

nor stain the surface of concrete. 

 

2.2 Material selection 
 

The type of material to be used for formwork depends upon the nature 

of construction as well as the availability and cost of material. 
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Formwork can be made out of timber, steel, plywood, pre-cast concrete 

or fibre-glass, used separately or in combination. 

 

Timber and plywood are the most commonly used materials for 

formwork because these can be cut or assembled easily on site. Use of 

wooden props (ballies) and bamboo props are still persisting in many 

construction works. 

 

With the introduction of steel forms, use of timber formwork is getting 

reduced especially in case of major construction projects and in 

situations where large numbers of re-use of the same forms are possible. 

However, for small works involving less number of re-uses, timber 

formwork proves economical. 

 

Formwork commercially available may be fabricated at site, or partially 

or wholly prefabricated and may be used while meeting the 

requirements of guidelines and detailed information as necessary. 
 

2.2.1 Timber Formwork 
 

Timber used for the formwork should be well-seasoned, light in weight, 

easily workable with nails without splitting and free from knots. Timber 

which may be used for making strong scaffolding, beams, columns, 

props and bracings shall conform to IS 883. 
 

Half-seasoned soft-wood is considered best for formwork. Very dry 

timber will absorb moisture from wet concrete and swell while green 

timber will shrink. Hard-wood is expensive, heavy and difficult to work 

and nail. Where appearance of the finished concrete is of no 

importance, clean sawn timber may be used, and if a smooth finished 

face is desired, wrought boarding should be specified. Where a fair 

finish face is desired under a roof slab, the upper surface of the supports 

may be covered with oiled soft building board or other water repellent 

packing material; oiled paper is not suitable. 
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The sizes of timber sections for different components of formwork 

depend upon the span of the slab or beam, floor-to-floor height and the 

centre-to-centre spacing of the centering supports. The sizes of 

members for timber formwork for shuttering of 4.5 m span and 3.5 m 

height are given in the table below: 
 

Sr. 

No. 

Component of formwork Size (varying according to the spacing 

of centering props from 1 m to 1.2 m) 

1. Flat sheetings for Slabs, 

Beam and column side and 

beam bottoms  

25 mm to 40 mm....   Thick 

2. Joists, ledges 50X75 mm to 50X150 mm....Cross 

section 

3. Posts 75X100 mm to 100X100 mm....Cross 

section 

4. Ballies Not less than 100 mm at mid length and 

80 mm at thin end…Diameter 

 
Note: In case of situations, which do not get covered within these limits, the 

formwork should be designed in detail and the sizes of various 

components worked out after considering all type of dead and live loads 

and other relevant factors. 

 

For normal construction work where repetitive use of shuttering is 

possible, the quantity of timber shuttering can be worked out on the 

assumption that one set of shuttering can be used 10 to 12 times. 

 

Maintenance of formwork: Timber should be generally examined for 

any visible damage during use and be discarded or its safe capacity 

suitably reduced if any of the following is present: 

 
 Signs of rot 

 Cuts on the edge greater than 1/20 of the thickness of the section 

 Bolt holes in the two outer third lengths or width 

 Undue distortion of shape 
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 Any other mechanical damage 

 Splitting 

 

Disadvantages: Even large floor heights are constructed using wooden 

or bamboo props without proper interconnection for the extended length 

or without proper bracing. These often result in serious failures.  

 
 

It is not recommended to use wooden props especially when floor 

heights are large requiring connecting one prop over the other using 

inadequate method of connections. In any case the load carrying 

capacity of wooden or bamboo prop is often not known and difficult to 

ascertain depending on the type and quality of wood, its moisture 

content, size and shape. 

 

2.2.2 Steel Formwork 
 

This consists of panels fabricated out of thin steel plates stiffened along 

the edges by small steel angles. The usual size for wall and slab panel 

varies from 60 cm X 60 cm to 60 cm X 120 cm. 

 

Steel sheet plates conforming to IS 2062 or IS 8500 or IS 1977 may be 

used for form lining and rolled sections and tubes conforming to IS 

2062 or IS 8500 or IS 1161 may be used for steel forming and bracings. 
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Steel forms are mostly used in large construction projects or in 

situations where large numbers of re-uses of the same shuttering are 

possible. This type of shuttering is considered most suitable for circular 

or curved shaped structures such as tanks, columns, chimneys etc. and 

for structures like large sewer, tunnels and retaining walls. 

 

There are two ways steel is used in formwork and false work.  

 
1)  Proprietary formwork: These systems are available in different forms, 

some of which are listed below: 

 

 Steel framed panels with either steel plate or plywood facing 

 Telescopic supporting trusses 

 Adjustable props (tubular) 

 Yokes and fastening devices  

 Tie rods and spacers  

 Clamps and bracings (tubular) 

 

2)  Purpose made formwork: These formworks are specially designed for a 

particular type of job work as in case of linings inside tunnels, culverts, slip 

formwork for tall structures and other jobs, which have unusual shape. 

 
Maintenance of formwork: Formwork, which is to be reused, should 

be carefully cleared and properly repaired between uses. Concrete or 

mortar film sticking to the form face or the joining surface should be 

completely removed after each use when not required for use; the 

formwork material should be properly stored. The component should be 

cleaned and painted periodically. Threaded parts should be oiled, 

greased after thorough clearing and removal of dirt or slurry. Free 

movement of the telescopic components should be ensured by periodic 

cleaning/oiling. 

 

Advantages of steel formwork over timber forms: Although steel 

shuttering costs more initially but in view of its various advantages it 
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may work out to be economical for a medium sized work in the long 

run. 

 
 Steel forms are stronger, more durable and have longer life as compared 

with timber forms. 

 They can be put to sufficiently larger number of re-uses. For estimation 

purposes the number of re-uses can be assumed to vary from 100 to 120. 

 Steel forms can be installed and dismantled with greater ease and speed, 

which results in saving in labour cost for this item of work. 

 The quality of exposed concrete surface obtained by use of steel forms is 

excellent and it needs no further treatment. On other hand construction 

carried out by use of timber formwork invariably requires plastering to 

obtain desired finish of the concrete surface. Thus there is saving in the 

cost of finishing the surface by use of steel forms. 

 There is no danger of the formwork absorbing water from the concrete and 

hence the chances of honeycombing are minimised. 

 They are not liable to shrink or distort and hence it is possible to achieve 

better workmanship and higher degree of accuracy by use of steel forms. 

 

2.2.3 Plywood Formwork 
 

Plywood of different types and quality are used. It is usual to frame up 

the materials into largest size panels that can be handled by the 

available equipment on the site or is convenient for manual handling. 

The size will also depend on the shape of the structural member being 

cast.  

 

The plywood panels are suitable for large smooth areas like walls and 

floor. For complicated shapes, timber frames with plywood face are 

usually more economical than timber boards or other materials 

especially when high number of re-uses is required.  

 

Ply surfaces get easily damaged hence adequate care has to be taken 

during assembly, erection, casting, striking (removal) and storage. The 

soft surfaces and edges are more prone to damage than other surfaces 
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and therefore they need to be protected. The cut edges of ply and tie 

holes should be sealed and protected to prolong the life of the plywood 

panels so that more number of usages is obtained. 

 

Plywood conforming to IS 4990 may be used for form lining, sheathing 

and panel. Use of plywood instead of timber planks is getting popular 

these days. In this case resin bonded plywood sheets are attached to 

timber frames to make up panels of required sizes. The panels thus 

formed can be easily assembled by bolting in the form of shuttering. 

This type of shuttering ensures quality surface finish and is specially 

recommended in works where large exposed areas of the concrete are to 

be constructed such as floor slabs, faces of retaining walls etc.  

 

The cost of plywood shuttering compares favourably with that of timber 

shuttering and it may prove to be cheaper in certain cases in view of the 

following considerations: 

 
 It is possible to have perfectly plain and smooth surface (without joint 

marks) by use of plywood shuttering. Thus the expenditure on surface 

finishing can be saved. 

 By use of large size panels it is possible to effect saving in the labour cost 

of fixing and dismantling. 

 Number of re-uses as more as compared with timber shuttering. For 

estimation purposes, number of re-uses can be assumed as 20 to 25. 

 

2.2.4 Other Materials 
 

There are several other types of materials that may be used in falsework 

such as aluminium, PVC, reinforced plastics, high-density polyethylene, 

poly-propylene, ferro-cement and polythene sheet for lining, etc. In 

certain applications, masonry, concrete and earthwork may be used as 

part of falsework. 

 

Although these types of formwork faces offer many uses, additional 

care has to be taken while placing and vibrating concrete in order to 
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avoid damage to the form face. Scrapers cannot be used when concrete 

is being poured into these formworks. Cleaning also needs to be done 

immediately after de-shuttering. Wet cloth cleaning is necessary and to 

be done immediately after de-shuttering to remove dust and cement 

concrete paste sticking to the surface. 

 

2.3 Falsework Accessories 
  

Before starting the construction work, it is obvious to know about 

falsework accessories, which are extensively used when actual 

construction work is started. The common accessories as shown in 

figures are summarised as below: 

 
 Form Ties having varying diameter from 10 to 30 mm and of a suitable 

length as per the requirements of each job, may be used in the form of 

variety of threads and wing nuts. A plastic tube may be used covering the 

tie for easy removal of the tie after concrete is set. The form ties may be 

fitted with plastic or wooden sleeving cones at each end. Ties may be also 

be used in association with concrete blocks with central holes. The part of 

form tie, if left inside the concrete, should have minimum cover as 

specified for reinforcement. 
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 Form anchors should be embedded during concrete placement at specified 

locations in case formwork for the next lift is to be secured to the concrete 

being placed. The securing of the formwork should be done only after the 

previously placed concrete has gained adequate strength. 

 Form Hangers devices may be used for handing formworks loads from 

structural steel or precast concrete structural members or other members. 
 

 
 



CAMTECH/C/2007/FORMWORK/1.0 

 

 

Formwork for Buildings                                                                         February - 2007                                
 

 

19 

 Form Jacks involves the proprietary systems, which may be used to 

facilitate supporting of the formwork from the lower flanges of steel 

beams (as an alternate to hanging the forms). 

 Spreaders, Spacers devices may be used to keep forms in the proper 

position and to maintain a correct spacing between vertical forms and 

reinforcing bars. These may be made of high strength mortar (vibrated or 

pressed), concrete, various grades of plastic, steel, etc. 

 Column Clamps may be used to hold the column form together and to 

resist the lateral pressure of the freshly poured concrete. 

 Sealing Strip (T-strips) made of PVC sections and dimensions ranging 

from 15 mm to 40 mm may be used for sealing the joints between the 

faces of formwork against leakage of mortar or slurry. 

 Chamfer Fillets (Proprietary fillets) made of PVC to provide chamfers of 

various dimensions from 10 to 30 mm may be used. 

 Adjustable Steel Props may be used. 
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2.4 Cleaning and Treatment of Formwork 
 

2.4.1 Cleaning before concreting 
 

All rubbish, particularly, chipping, shaving and sawdust should be 

removed from the interior of the forms before the concrete is placed. 

The face of formwork in contact with the concrete should be cleaned 

and treated with form release agent. Release agents should be applied so 

as to provide a thin uniform coating to the forms without coating the 

reinforcement. 

 

Care should be taken to see that the shuttering is not likely to absorb the 

water from the concrete mixture. On common works, wet the form 

immediately before placing the concrete.  

 

Treatment  
 
 The form can also be given a coat of crude oil or grease thinned with oil or 

grease thinned with paraffin, or soft soap and water, or whitewash, in order 

to prevent adhesion of concrete.  

 Oiling should be done sometimes before the reinforcement is placed in 

order to prevent greasing the steel. Where it is intended to plaster the 

concrete, oil or grease should not be used as it prevents the adhesion of 

plaster.  

 If ground or sub-grade is dry and absorbent where concrete is to be 

deposited, it should be covered with a layer of water proof paper or similar 

material to prevent loss of water from the concrete. 

 

2.4.2 Cleaning after concreting 
 

Formwork must be cleaned as soon as it is removed. Timber and ply 

forms should be cleaned with a stiff brush to remove dust and grout. A 
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timber scraper should be used for stubborn bits of concrete or grout. 

Steel scrapers on ply or faced ply are not to be used. 

 

Treatment 
 
 Timber and untreated ply should be given a coat of release agent when it is 

required to be stored for a longer period.  

 Steel form if required to be stored for a longer period will also need a light 

coat of oil to prevent rusting. 

 If any repairs are necessary they should be done immediately. 

 Any depressions, splits and nail holes should be repaired with suitable 

material followed by light rubbing down. 

 Unwanted holes should be over filled with suitable filler and then sanded 

down to a smooth surface. 

 

2.4.3 Formwork Coatings and Releasing Agents 
 

Formwork in contact with concrete may be treated with a coating or 

releasing agent of approved composition. The type of coating and its 

composition depends upon the type of shuttering material used and its 

surface, which would be in contact with concrete. Coating and release 

agent should 

 
 provide a clean easy release or strike without damage to either the 

concrete face or the form, 

 contribute to the production of blemish free concrete surface, 

 have no adverse effect upon either the form or concrete, 

 be easy to apply evenly at the recommended coverage, and 

 not inhibit adhesive of any finish applied to the formed surface. 

 

Shuttering should be coated with suitable form release agents for easy 

stripping, before each used. The form release agents are temporary 

coatings consisting of fatty acids, which react with the alkali in cement 

and leave behind soap like substance on the contact surface. This helps 

release of the form. These may be oils, emulsified wax, oil phased 
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emulsions with water globules, petroleum based products, catalysed 

polyurethane form, etc. 

 

Careful consideration should be given to the choices of release agent 

taking account of the type of surface to which it is to be applied, the 

conditions under which it is to be used, the type of concrete, the quality 

of finish, the area of form and the ease of application. 

 
Note: The conventional use of waste oil as release agent should not be 

encouraged since it does not contain fatty acids. 

 

Releasing agents: The main purpose of treating formwork with a 

release agent is to make it easy to strike and release the formwork away 

from the concrete face. It is often observed that burnt transformer oil 

and other cheap oils are used as release agents. They can cause severe 

stains and also result in inefficient removal of formwork from the 

concrete surface. It is therefore extremely important to select the right 

type of release agent. Some commonly used release agents are a 

follows: 

 
 Neat oils with surfactants: They can be used on steel, timber or ply faces 

of the formwork. 

 Mould cream emulsions: The most general-purpose release agent used on 

all types of form faces. 

 Chemical release agents: Recommended for all high quality form 

finished concrete works. 

  

As unused and untreated plywood and timber surfaces have a tendency 

to absorb the coating of the release agent, the surfaces should be given a 

primary coat of release agent 36 hours before being used and a 

secondary coat of release agent should be applied just before using it for 

the first time. 

 

It is important to apply the right amount of release agent in the form of 

a thin film. Application can be made uniformly either by brush, roller or 
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best of all by spraying. Too thick or too much application of release 

agent can stain the concrete while too less release agent can cause 

difficulty in striking of the formwork. In case excess mould oil is put on 

the formwork surface, by mistake, then the excess amount can be wiped 

off using clean rag. 
 

2.5 Propping and Centering 
 

2.5.1 Shuttering for concrete  
 

 Footings: Sloped footings will normally required formwork for 

vertical sides only. If the slope of the top faces exceed angle of 

repose of the vertical concrete, formwork may be required for the 

top face. Stepped footings may be provided to avoid the top form. 

 

 Columns: Column forms should be capable of being stripped 

easily. In tall forms it is desirable to provided windows at 

appropriate levels on at least one face to facilitate inspection, 

concrete placement and vibration. Any method (standard or 

patented) such as adjustable clamps, bolts, and purpose made yokes, 

etc. to hold the panels in place may be used. The spacing and size of 

these clamps should depend upon the lateral pressure of fresh 

concrete. 
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 Walls: The shuttering should be fixed at required distance equal to 

the required wall thickness. The two faces of shutters of the wall 

should be kept in place by appropriate ties with spacer tubes or 

bolts, braces and studs. 

 

 Beams and floor slabs:  When single post prop is used, it should 

be adequately braced and connected to the nearest props as shown 

in figures A & B below. 

 
 

Figure - A 

 
Figure -  B 
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 Inclined members: Members inclined to horizontal may have a 

single bottom shuttering if the angle of inclination is less than or 

equal to 40
0
. Otherwise double shuttering should be required. 

 

 Timber connections: Bolting is preferred to nail joints to avoid 

damage to formwork material. The splices can be made by using a 

pair of mild steel or timber fishplates connected with bolts in 

timber. The splice piece should be at least 600 m long, 50 mm with 

width not less than the width of the prop. 

 

2.5.2 Propping and Erecting Formwork  
 

Propping formwork: Collapses of formwork have been mostly 

attributable to incorrect propping system. This can be due to inadequate 

quality of propping material or improper application.  

 

It is preferable that wooden props are not used. Steel props are safer and 

their load carrying capacity is more predictable than that of wooden 

props. It is very important that steel props are also correctly used and 

props having defects not used in the supporting system. 

 

The following essential tips are required to be followed at site  

 
 Defective props should not be used. Props must be properly inspected 

piece by piece prior to erection. Steel tube props having a bend or crease, 

extensive surface corrosion, bent or damaged head and /or pin and /or base 

plate should not be used. 

 Correct setting up of props is vital. The load carrying capacity of 

adjustable steel props is considerably reduced if they are erected out of 

plumb and/or if the load applied is eccentric. This is also applicable to 

plain tubular props or wooden props. No props should be more than 1 in 

40 out of plumb.  

 Bracings should be provided in both directions and securely clamped.  

 Props at ends must be checked for verticality in each row and the rest can 

be inspected by visual inspection. 
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 Runners supported by props should not be off centre. Maximum of 25 mm 

off centre can be permitted.  

 Props should have a firm bearing. Spreaders must be used if the supporting 

sub grade or base is weak in taking bearing pressures. Spreaders will not 

be required if bearing is directly on concrete.  

 

Erecting formwork: Formwork is a temporary structural arrangement 

which is removed as soon as concrete is capable of taking adequate 

load. It is therefore to be designed in an engineering manner so that it 

can withstand the pressures and loads occurring during the concreting 

operations and also after, till such time concrete has achieved 

reasonably good strength.  

Each erection job is specific to its requirements and therefore will have 

its own individual problems. Some general tips, which may help to 

avoid serious problems, are given below: 

 
 All fixtures, fittings and fastenings must be in the right place and each 

panel to avoid mistakes.  

 All tie bolts or wall ties must be removed.  

 Formwork must be cleaned and checked to ensure that nothing has fallen 

within.  

 Avoid drilling holes or cutting standard panels.  

 Any make up or fill-in pieces or closure panels should marry with the main 

formwork. They should be so designed that they can be easily fixed and 

stripped without causing any damage to themselves and the neighbouring 

panels.  

 Holes made in the formwork on site should be neat so that plugging is 

easier. Timber formwork must be drilled from the face to avoid 

splintering. 

 Make sure, that while fixing the upper lift panels, the lower edge of the 

panel is tightly fixed against the hardened concrete of the previous lift. 

Foamed plastic strip at the panel edges, stop ends and construction joints 

are fixed to prevent grout leakage. 

 Make sure that inserts, blocking out pieces, boxes and battens are securely 

fixed.  
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 Ensure that dirt, wooden shavings, tie wire clippings, nails etc. from the 

formwork are removed prior to commencement of concreting. 

 Ensure that proper walkways, working platforms and approaches are 

available for free and safe movement of work force. Guardrails must be 

provided to ensure safety.  

 Sloping or horizontal top forms are subjected to uplift pressure from 

freshly placed concrete and therefore need to be firmly restrained.  

 Large prefabricated formwork panels must be provided with a spreader or 

lifting beam to prevent damage or distortion. 

 

2.6 Supervision and Workmanship 
 

Those who do not learn from the mistakes of the past are condemned to 

repeat them. Safety in formwork is two fold: 

 
 Safe working conditions for the workmen. 

 Adequate design and construction to ensure safety of structure. 

 

To achieve the above, proper planning is required much ahead of 

construction. Construction method, rate of pour, method of placing and 

work sequence has to be planned well in advance. Checks at critical 

stages during formwork construction should be pre-determined and 

followed to ensure the safe construction of the structure. 

 

Proper design and supporting drawings/sketches are required to execute 

formwork in an Engineering manner. Besides, it requires prudent 

judgment to determine the loading on the forms and understanding of 

safe form removal.  

 

2.6.1 Formwork working drawings 
 

The first step to safe formwork is to prepare formwork drawings 

conforming to the checks as follow: 
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Checklist 

 

 Type and strength of materials used in the formwork. 

 Construction loads for which formwork is designed. 

 Limits on rate of concrete pour and concrete temperature at the time of 

pouring. 

 Sequence and schedule of pour. 

 Formwork details with dimensions including pouring pockets, compaction 

openings and clean out details. 

 Expansion, construction and locations. 

 Plan for shoring and re-shoring with bracings and other supportings. 

 The assumed soil bearing value below the props. 

 

2.6.2 Tolerance in formwork  
 

The formwork should be such that the finished concrete should be in the 

proper position in space measured with respect to certain predefined 

reference points. Formwork should be of the proper dimensions and 

shape as per drawings. The tolerances on the shape, lines and 

dimensions shown in the drawing should be within the specified limits 

given in table: 
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a) Deviation from specified 

dimensions of cross-section of 

columns and beams 

-   6 mm 

+ 12 mm 

b) 

 

Deviation from dimensions of 

footings  

1) Dimensions in plan 

 

2) Eccentricity 

 

 

 3) Thickness  

 

 

 

- 12 mm 

+ 50 mm 

0.02 times the width of the footing in 

the direction of deviation but not 

more than 50 mm 

+ 0.05 times the specified thickness 

 

2.6.3 Props and shorting 
 

Beam and slab forms carry a heavy load of concrete on slender props 

one or more stories high. These slender supports are potentially unstable 

and vulnerable to accident if proper procedures are not followed. 

Bracings of these supports are of utmost importance to provide proper 

stability to the vertical props. 
 

Checklist 

 

 Bearing value of soil, suitability of mudsill sizes for load distribution 

below the props. 

 Compaction of soil under the mudsills and proper drainage to prevent 

ponding of water in the area. 

 Soil, if soft and unsuitable, removed and replaced with stabilized materials 

under the sills. 

 Ground level slab completed wherever possible before props are erected 

for supporting the slab above. 

 Individual prop braced both ways with continuous runners and prop 

system braced laterally. 
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 Wooden props avoided as far as possible. Wooden props, if used, checked 

for soundness, properly sized, plumbed and not butt spliced. Wooden 

wedge checked to see that they are tight and safely nailed to prevent 

slippage from vibration.  

 
 Patented clamps on adjustable wooden props firmly locked into place and 

safety nailed. Splice direction alternated for improved stability. 

 Pins on props or welded frames installed and fully braced. 

 Proper bearing provided for stringers and joists at points of supports. 

 Ledgers or stringers either firmly attached to shores or bridged to prevent 

overturning from lateral forces. 

 Deep joists laterally braced to prevent overturning. 

 On sloping slab or beam forms, extra bracing added to resist lateral forces. 

 On supported forms, localized concentrated loads prevented unless forms 

specially designed for such loads. 

 Columns poured at least one day ahead of slabs for added lateral stability. 

Propping system connected with concrete columns by lateral bracing 

yokes. 

 Pour sequence matches with that shown on formwork drawing to avoid 

eccentric loadings. 

 High impact drops from concrete buckets prevented. 

 Heaping of concrete on supported forms prevented. 
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 De-shuttering and removal of props below concrete slabs and beams after 

development of adequate strength. 

 No construction loads placed on freshly cast slab/beam while de-shuttering 

is in progress. 

 

2.6.4 Wall Forms 
 

Some essential points for inspection of wall forms constructed in 

accordance with the working drawings are covered below: 

 
Checklist 

 

 Lateral bracing supports provided and firmly attached to the forms and to 

points of support. 

 Block out braced to resist vertical and lateral loads and bulkheads braced 

to resist lateral pressure and spreading (bulging) of walls. 

 Form panels checked for adequate tying and bracing. 

 Exterior corners of forms tied to prevent bulging or spreading. 

 Formwork grout tight and sealed properly between panels. 

 Resistance provided against uplift for top forms with sloping faces. 
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 Rate of concrete pouring not to exceed that shown on working drawing or 

assumed while designing the formwork against lateral pressures. 

 In double wales one member left continuous across form ties at splices. 

 Adequate lap provided between forms and previous construction and any 

connecting hardware carefully secured. 

 Wall ties checked for proper length, strength and spacing. 

 

 
 Wales checked for proper spacing with joints staggered from one tier to 

the next. 

 
 Experienced supervision of formwork during the concrete placing 

operation provided to ensure correct placing of concrete without 

segregation. 

 If concrete is placed in layers, vibration properly supervised specially to 

ensure proper inter layer bond by ensuring that poker is vibrating also in 

the earlier lower layer (lift) after penetrating through the top layer. 

 

2.6.5 Overall safety 
 

The inspector should check the formwork from the safety angle. Some 

important points are given as follow: 
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Checklist 
 

 Safe working scaffolds, ladders, runways, ramps and crossings. 

 Good housekeeping maintained to keep the work areas and passages safe. 

 All peripheral edges and floor openings guarded.  

 Adequate workspace for each worker without over crowding. 

 Safety training for all workers involved in formwork and concrete work 

must be given and practices re-examined. 

 Adequate safety equipment such as helmets, safety belts etc. provided.  

 Power tools with safety features provided. Rechecking and routine 

maintenance carried out.  

 Safe temporary electrical power cables installed in accordance with local 

Electricity Act requirements.  

 Formwork, rigging inserts and connections checked for correct 

installation. Periodically examined for wear and correct positioning.  

 All loose hanging form removed during stripping operations. 

 No loose material stored on exposed floors. Tie down or secure loose 

materials. 

 Exposed nail from all stripped timber removed or bent down.  

 
 Ties projecting into the work area bent or removed. 

 To counteract carelessness due to fatigue, additional supervision of work 

to be performed towards the end of the day or shift. 

 Safety against fire maintained. 

 Check complete forming system from bottom to top in all details ensuring 

load transfer in a safe manner. 

 Horizontally placed tubular bracings should not be vertically loaded. 

 Channel and I beam supports on cut out placed correctly below the props. 

 

*** 
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Chapter -3 
 

Formwork Removal 
 

3.0 Introduction 
 

The formwork should, under no circumstances, be allowed to be 

removed until the concrete reaches strength of at least twice the stress to 

which the concrete may be subjected to at the time of removal of 

formwork. The strength referred to, should be that of concrete using the 

same cement and aggregate and admixture, if any, with the same 

proportions and cured under conditions of temperature and moisture 

similar to those existing on the work. 
 

3.1  Stripping Time (Striking Period) 
 

In normal circumstances where ambient temperature does not fall below 

15
0
C and where ordinary Portland cement is used and adequate curing 

is done, the following striking period may be considered. 
 

Sr. 

No. 

Type of formwork Min. period before 

striking formwork 
1 Vertical formwork to columns, walls, beams 16-24 hrs. 

 

2 Soffit formwork to slabs (Props to be refixed 

immediately after removal of formwork) 

3 days 

3 Soffit formwork to beams (Props to be refixed 

immediately after removal of formwork) 

7 days 

4 Props to slabs: 

a) Spanning upto 4.5 m 

b) Spanning over 4.5 m 

 

7 days 

14 days 

5 Props to slabs: 

a)    Spanning upto 6 m 

b)    Spanning over 6 m 

 

14 days 

21 days 
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For other cements and lower temperature, the stripping time 

recommended above may be suitably modified. 
 

Note:  For rapid hardening cement 3/7
th

 of the periods given in table above will 

be sufficient in all cases except vertical sides of slabs, beams and 

columns, which should be retained for at least one day. 

 

3.2 Order and Method of removing formwork 
 

The formwork should be planned and constructed in such a manner that 

it is possible to remove the different components in the following order 

of sequence. 
 

 Shuttering forming vertical faces of walls, beams and columns sides 

(which bear no load but are used only to retain the concrete) should be 

removed first. 

 Shuttering forming soffit to slabs should be removed next. 

 Shuttering forming soffit of beams, girders or other heavily loaded 

shuttering should be removed in the end. 

 

Duration of time upon which the formwork should be kept in place, 

depends upon many factors such as type of cement used, shape and 

position of member (whether member is horizontal, vertical or 

inclined), loads to be carried by the members and the temperature of the 

air. In general, rapid hardening cement, warm weather and light loading 

conditions allow early removal of formwork. 
 

Early release of formwork permits its re-use in other areas and results in 

economy by way of optimum utilisation of material and fast 

construction. At the same time premature removal of formwork may 

prove to be dangerous and should not be allowed. 
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3.2.1 Striking or Stripping of Formwork 
 

Stripping of falsework also known as releasing or dismantling or 

removing or de-shuttering of formwork, should be eased gradually and 

carefully in order to prevent the load being suddenly transferred to 

concrete. The forms can be easily stripped by loosening the double 

wedges. Sometimes the welling of timber may result in shuttering 

getting jammed at places. In such situation a small crowbar can be used 

to strike off the shuttering. In case of cantilever slabs and beams, the 

centering should be removed only after necessary construction to 

provide proper counterweight. 

 

Supporting forms and shores must not be removed from the beams, 

floors and walls until these structures/ units are strong enough to carry 

their own weight and any approved superimposed load. Supporting 

forms and shores should not be removed from the horizontal members 

before concrete strength is at least 70 % of design strength. 

 

If necessary, the provision of relevant curing methods should 

immediately follow the removal of the vertical formwork at such age 

and the concrete should be protected from low or high temperatures by 

means of suitable insulation. 

 

As a general rule, the forms for columns and piers may be removed 

before those for beams and slabs. Formwork and supports should be so 

constructed that each can be easily and safety removed without impact 

or struck to permit the concrete to carry its share of the load gradually 

and uniformly. 

 

Following should be checked before and during release of falsework: 

 
 The person concerned and the workers are in the knowledge of the 

sequence of releasing of forms and the props to be left in position. 
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 All false work material are properly stacked and maintained in good 

condition. Any items, which may be damaged or wrecked while stripping, 

are segregated. Any member should not be allowed to be dropped from a 

height but should be carefully brought down. 

 Forms are eased off from concrete faces such as to prevent damage to both 

concrete and forms. 

 The sequence of dismantling, as laid down, is adhered to. If not laid down, 

the sequence is planned by the agency doing falsework, and that are safe 

for the workers and the permanent construction. 

 The formwork should be designed in such a manner that it can be struck 

easily without damaging the concrete or form itself.  

 Formwork must be struck when the concrete has gained has gained enough 

strength to be self supporting and also be able to carry any other loads that 

may be put on it. 

 The removal time of formwork is generally specified in the drawings or 

specification. This time will depend on the following factors: 

 

o Size and shape of the member  

o Span of the member (beams) 

o The concrete mix used  

o The type of cement used  

o The ambient temperature and weather conditions. 

o Curing of concrete prior to removal. 

 

 For walls, columns, beams, sides, the forms can be usually removed within 

16 to 24 hrs of placing the concrete. However, care should be exercised, as 

concrete will still be green and therefore easily prone to damage. 

 During cold weather forms should be left for longer period of time. 

 At the time of removal, ties, clamps and wedges should be loosened 

gradually to prevent the last tie from bending. 

 All bolts, nuts, clamps, wedges removed should be collected in a box and 

not dropped down.  

 If the forms do not immediately come away they should be carefully 

prised loose using hardwood wedges. Crow bars used to prise forms from 

the concrete will invariably damage both concrete and the form. 

 When striking soffit formwork the props should be released evenly in 

small stages starting from the mid span and working out towards the 
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support. Since the slab and the beam have a tendency to deflect towards 

the mid-span if props are removed in reverse order than suggested above it 

can cause overloading of props towards the centre of the span. 

 When large area of formwork is dropped in one go, it is dangerous for 

workmen and can also cause serious damage to the formwork as well as 

the structure below. This should never be allowed. 

 When lowering large panels of formwork care should be taken to see that 

they are not damage by scaffolding or any other any projection. 

 The panel should be rested on levelled surface so that they are not twisted 

or miss happened.  

 Always hammer down projection nails as the formwork is struck from the 

concrete. Nails projecting from formwork are very dangerous as they can 

cause serious injury to workers on site. 

 When striking of formwork is being done the areas below it should be 

cordoned off and workers kept away as accidents can happen easily. 

 If cranes are used to handle the formwork the person controlling the 

operation should know where to sling the formwork and should be aware 

of correct signal codes to direct the operator. 

 The number of props left under, their sizes and disposition shall be such as 

to be able to safely carry the full dead load of the slab, beam or arch as the 

case may be together with any live load of the slab, beam or arch as the 

case may be together with any live load likely to occur during curing or 

further construction. 

 Where the shape of the element is such that the formwork has re-entrant 

angles, the formwork should be removed as soon as possible after the 

concrete has set, to avoid shrinkage cracking occurring due to the restraint 

imposed. 

 

3.3  Safe Storage 
 

Storage of formwork is extremely important. Most of the formwork 

material deteriorates very fast if not repeatedly used and not preserved 

and stored properly. The main aim for good storage is to avoid doing 

any damage when formwork is not in use. If immediate re-use of 

formwork materials is not required, formwork must not be allowed to 

lie on site unprotected. 
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 Panels and plywood sheets after cleaning and oiling must be stored 

horizontally on a flat levelled base so that they lie flat without twisting and 

should be stacked face to face to protect the face. 

 Large panels are best stored on edge in specially designed racks. 

 Loose wailings, soldiers, struts etc., are best stored with their respective 

panels after numbering them so that they can be easily matched at a later 

stage. 

 Small components such as bolts, clamps, keys, pins, wedges and ties 

should be kept in boxes.  

 Props should be stacked off the ground to prevent them from deterioration 

due to contamination, mud and moisture. 

 Fire extinguishers in working condition should always be made available 

in easily accessible areas. 

 The storage area should be properly protected from rain and moisture. It 

should also be well ventilated and kept in a tidy condition so that it is easy 

to get any material required for re-use. 

 

***
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Chapter -4 
 

Safety Measures 
 

4.0 Introduction 
 

The responsibility for formwork be allocated, to cover the stages of 

concept, design, erection and release, such that no vital stage is missed 

which otherwise can lead to catastrophic failure or expensive delays. 

The success of a scheme of falsework for concrete in a large project 

depends, as much upon good organisation, planning, supervision and 

checks at critical stages, as upon good design and workmanship. The 

main emphasis in formwork practice should be on overall safety. 

 

4.1  Inspection before concreting 
 

Defects commonly observed in use of the proprietary false works are as 

follow: 
 

 In case of beam, column and wall clamps 
 

 Bolts and wedges over tightened causing crushing in the timber 

packing members and resultant loss of strength. 

 Locking devices such as nuts, bolts, brackets and podger eyes are not 

positioned correctly. 

 

 In case of telescopic floor truss centres 
 

 Locking devices such as nuts, bolts, brackets and podger eyes are not 

positioned correctly. 

 Retractable bearer plates not fully extended, locked and inadequately 

seated. 
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 Cleat angles not placed on strong support capable enough to take the 

load. 

 Inadequate welding of the angle cleat with the truss. 

 No provision for striking (Removal) at minimum span because it is 

not possible to retract the centre any further. 

 Inadequate lateral bracing particularly with heavy-duty trusses. 

 

 In case of form ties  
 

 Inadequate bearing area or thickness. Maximum loading can be 

governed by the size of washer plate and its thickness. 

 Damage/deformation of threaded portion and excessive wear on 

threads. 

 Unequal depth of double struts or walings causing uneven bearing on 

washer plate. 

 Incorrect positioning of 'left in' portions resulting in protrusions from 

the finished wall face. 

 

 In case of adjustable steel props 
 

 Nails, bolts or mild steel reinforcement used in place of standard pins. 

 Top and bottom plates deformed and not at right angles to the prop 

axis.  

 Inner and outer prop tubes deformed. This defect is particularly 

important when the prop is used at its maximum extension. 

 Inadequate lateral bracing to props, particularly when they are used at 

their maximum extension. 

 Eccentric loading. 

 Inadequate bearing at top or bottom plate to the steel props resulting 

in punching the hole into fresh concrete due to heavy loads. Such 

props should be replaced by props having proper bearing plates. 



CAMTECH/C/2007/FORMWORK/1.0 

 

 

Formwork for Buildings                                                                         February - 2007                                
 

 

42 

 
 Inadequate lateral stability and transfer of load when one prop is 

placed on top of another. This method of using props is in any case 

not recommended. 

 Non -verticality or out of plumb. 

 

 In case of pipe bracing 
 

 Not clamped at correct location and spacing. 

 Not provided both ways for proper lateral stability. 

 Often used to transfer vertical loads. This causes excessive deflection 

as horizontal pipe bracings are not supposed to carry vertical load. 

 

 
 

 General notes 
 

 Proprietary formwork should not be used without reference to the 

manufacturer’s instructions. 

 Periodic maintenance and inspection is necessary. 
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 The above list is only for guidance and should not be considered as 

exhaustive or complete. 

 

4.2 Check on formwork during concreting 
 

 Experienced supervisor should always be present at site keeping a 

continuous watch for any dangerous situation. 

 To deal with dangerous situations effectively a supply of spare props, 

clamps, bolts, wedges with skilled workers should be available at the site. 

 Continuous checks on alignment, camber and plumb-ness while concrete 

is being placed are essential. 

 Grout loss is an indication that joints between the panels were not tight 

initially or that some movement has occurred during placing. 

 Vibrations transmitted to the formwork can be considerable resulting in 

loosening of wedges and fixings. All wedges, fastenings, bolts should be 

continuously observed and tightened if and when necessary.  

 Spilt concrete or grout leakage should be cleaned from the formwork 

immediately after concreting. 

 Wooden spreaders to hold formwork (used in walls and beams) should be 

removed as concreting proceeds.  

 Wooden members used for creating pockets in concrete should be eased 

before the concrete sets and removed gently as soon as possible 

afterwards. If wooden members or pocket formwork is left overnight it 

will be difficult to remove them without damaging the concrete. 

 

4.3 Possible failures  
 

Amongst the accidents and failures that occur during construction many 

are attributable to the formwork failures especially during the course of 

concreting. 

 

4.3.1 Causes of failures 
 

Some general causes of failures are listed below: 
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 A system of formwork filled with wet concrete has its weight at the top 

and is not basically a stable structure. Many a times unexpected events 

may cause one member to get overloaded. This causes a failure of the 

member, which results in overloading, and misalignment of other members 

and the whole formwork structure collapses. 

 Some times formwork is not well braced diagonally and due to some 

reason strong lateral loads occur creating imbalance and subsequent 

failure. 

 Minor differences in the assembly results in localised weakness and 

overstress causing failures. 

 Human error on the job whether due to indifference, haste or lack of 

knowledge causes failures. 

 Premature stripping of forms resulting from a desire for economy or speed 

can cause a failure. 

 Premature removal of props and careless practices of re-propping (re-

shoring) have caused numerous failures or defects in the completed 

concrete structure. 

 Inadequate size and spacing of props may lead to a formwork collapse 

during construction as well as damage to the concrete structure due to 

excessive deflection. 

 Use of wooden or bamboo props of inadequate strength and out of plumb 

fixing can also cause serious failures specially when floor heights are more 

than normal (over 3 m height). 

 Concentration of load due to heaping up of concrete or concentration of 

equipment and manpower more frequently causes lateral forces or induces 

displacement of the supporting members. This can cause failures. 

 Inadequate cross bracing and horizontal bracing and horizontal bracing of 

props is one of the factors more frequently involved in causing formwork 

failures. When a failure occurs at one point, inadequate bracing may 

permit the collapse to extend to a large portion of the structure and 

multiply the damage. One major objective of bracing is to prevent such a 

minor accident or failure from becoming a disaster.   

 Forms sometimes collapse when their supporting shores or jacks are 

displaced by vibration caused by passing traffics, movement of men and 

equipment on the formwork and /or effect of vibrating concrete. 

 Unstable soil or support under shoring will allow settlement that overloads 

or shift the framework. 
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 If temperature drops during concreting operations and the rate of concrete 

is not slow down then build-up of lateral pressure can happen overloading 

the forms and resulting in failure. 

 Failure to properly regulate the rate and sequence of placing concrete on 

horizontal surfaces or curved roofs may produce unbalanced loading and 

result in failure. 

 Steel channels and I-beams, if used, should not be incorrectly placed. The 

vertical load on the member placed in an incorrect manner along the 

wrong axis, will cause a bending failure as its load carrying capacity 

reduces considerably.  

 
 There have been several failures of propping system below prestressed 

girder or beams. Initially, that is, prior to pre-stressing, the beam will be 

resting uniformly on all props placed below. As pre-stressing is done in 

stages the girder hogs and the load at two supporting ends increase while 

load on props placed in between gets released. This causes complete load 

transfer on to the end supports and releases the load from the intermittent 

supports. 

 It is not always the fault of formwork when form and slabs collapse during 

concreting. The existing structure below may settle under additional load 

or may fail due to overloading. Hence failures should be carefully 

examined before drawing any conclusion as to cause of the failure. 

 

4.3.2 Stop ends and construction joints 
 

Location of stop ends is best where the reinforcement is less dense. 

However, the location of stop ends is also affected by structural and 

design requirement or as per construction programme. 
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Many a times, top ends are not fixed. After placing the concrete, 

compaction is not done to prevent flowing of concrete beyond the 

desired joint due to absence of proper stop end. This results in 

honeycombed, porous and weak concrete at the joints between two 

concrete pours. This will also result in durability problems at a later 

stage due to high level of porosity. 

 

Proper arrangements must be made for vertical dense joints to be 

formed accurately in accordance with the details. Adequate care has to 

be taken so that stop ends are struck easily after concrete has set. 

 

Stop ends are often required to ensure the correct positioning of 

projecting starter bars for subsequent work. Position of stop end needs 

special care to make sure that they are grout tight and can be withdrawn 

from the hardened concrete without any damage to the concrete. 

Expanded metal is a useful material that can be used for stop ends 

instead of timber. It has the advantage that it can often be left in 

position. 

 

4.4 Site operation 
 

4.4.1 Safety precaution 
 

Construction procedure should be planned in advance to ensure the 

safety of personnel and equipments and the integrity of the finished 

structure. Some of the safety provisions, which should be considered, 

are: 

 
 Erection of safety signs and barricades to deep unauthorised personnel 

clear of areas in which erection, concrete placing or stripping is under 

way. 

 Providing experienced form watchers during concrete placement to assure 

early recognition of possible form displacement or failure. A supply of 
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extra shores or other material and equipment that might be needed in an 

emergency should be readily available. 

 Provision for adequate illumination of the formwork and work area. 

 Inclusion of lifting points in the design and detailing of all forms, which 

will be crane, handled. This is especially important in flying forms or 

climbing forms. In the case of wall formwork, consideration should be 

given to an independent scaffold bolted to the previous lift. 

 Incorporation of scaffolds, working platforms and guard rails into 

formwork design and all formwork drawing. 

 A programme of field safety inspections of formwork. 

 In case structural elements such as cantilever, beams/slabs, where 

overturning is an important parameter, stripping of formwork should be 

done only after mobilization of full restraining forces. 

 

4.4.2 Concreting operations and the application of loads 
 

Following should be checked, before and during concreting operations 

or load application: 

 
 Adequate access ramps, gangway, etc in the proper positions are provided 

for the smooth flow of men, materials and machines. 

 All precautions are taken to prevent accidental impact, scouring or 

flooding of foundations. Adequate precautions should also be taken to 

keep unauthorised people away from the falsework. 

 The forms should be clean and free from wood shavings, grits, etc. 

 Forms and joints are such that they prevent leakage of mortar and slurry. 

 Only approved coatings or form release agents are applied, and the 

reinforcement is clean from the same. 

 The sequence, rate of concreting, and method of placement and position of 

construction joints are as per the design brief. In some cases, the load of 

fresh concrete and the live load at one place may cause uplift of the forms 

at another place and thus result in displacement of the forms and danger to 

the props by loosing wedges, etc. Positions of such possibilities have to be 

checked. 

 The reinforcement and false work have been check and permission to 

commence the placement of concrete has been accorded. 
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 The thickness of the concrete, are maintained all along the member as per 

drawing, even when camber have been provided. 

 The props and bracings should be watched during the placement of 

concrete and its vibration. Any members or wedges, which may tend to 

become loose or shift, should be attended immediately. An agreed system 

of communication between the man below and the man in charge of 

concrete operations should be established so that corrective actions as 

required may be taken and concreting can be stopped instantly if at all it 

becomes necessary to do so. 

 Platforms for the movement of workers and mechanised concrete buggies 

are separate and are not placing load upon the reinforcing steel. If this is 

unavoidable, steel chairs should be placed under the reinforcement at 

adequate spacing to prevent deformation of the reinforcement. 

 

4.5 Checking  
 

Formal checks are recommended: 

 
 When the proposed founding level for the falsework is in preparation; 

 When the falsework has attained a height of 10 m or a height equal to 1.5 

times the minimum of its plan dimensions; 

 When the falsework reaches its support level; 

 At intermediate stages, when the strength or stability of falsework may 

have been adversely affected by environmental or other loading conditions 

of unauthorised interference; 

 Where equipment is being continually reused and periodic checks are 

appropriate; and 

 Immediately prior to load being applied. 

 

At the stages indicated in above thorough inspection of the falsework is 

necessary to ensure that the completed structure will function as 

indicated. The inspection should be undertaken with direct reference to 

any drawing or specification that has been issued, and checks 

subsequently to the first should inspect every feature that could have 

altered in the intervening period. 
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 General 
 

 All the drawings and written instructions have been strictly complied with; 

 Only the correct materials in serviceable conditions have been employed, 

especially of specific types or qualities required as will normally by the 

case with structural steel or timber. 

 

 At ground level 
 

 The setting out is correct. 

 The ground has been adequately prepared and at a satisfactory level 

(foundations appearing sound in dry or freezing conditions can be quite 

inadequate following rain or thaw); 

 Suitable sole plates or other bases have been provided and have been 

properly levelled; 

 Sole plates or other bases have not settled; 

 Sole plates have been properly bedded down (no cavities underneath), and 

steps taken to prevent erosion; 

 Sole plates and other load-distributing members laid on the slope are 

adequately prevented from movement down the slope; 

 Any checks or other supports are of the correct shape, and are adequately 

secured; 

 Base plate have been used and are properly spaced and centred on the sole 

plates; and 

 The extension of each screw or adjustable base is within the permitted 

limits, and braced, if necessary. 

 

 Above ground level 
 

All the points applicable for the falsework above the ground should be 

checked during erection of falsework: 

 
 All provisions of the design and drawings should be complied with. 

 Any member, which has to remain in position during or after the general 

releasing of falsework, should be clearly marked. 
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 The materials used should be checked to ensure that undesirable or 

rejected items are not used. 

 Any excavations nearby which can influence the safety of the falsework 

should be accounted for in the planning. 

 The bearing soil should be sound and suitably prepared. The sole plates 

should fully bear on the ground, without possible settlement. 

 Safety measures should be taken to prevent impact of traffic, scour due to 

water, etc.  

 Adequate bracings, struts and ties should be installed with the progress of 

erection to ensure strength and stability of falsework at intermediate and 

final stages. 

 Inclined forms, which give rise to very high horizontal forces, should be 

taken care of by the trussing and diagonal bracing. 

 
 The places of stacking of materials should be marked as per provision in 

falsework design and it should be ascertained that the stacking is done 

only at proper places. 

 The deterioration of materials due to storage, reuse and misuse should be 

checked and corrective steps taken for safety. 

 Wedges should be provided for adjustment of the false work to the 

required position, after any settlement or elastic shortening of props occur. 

 The inclined plane of the wedges should not be too steep and the pair 

should be nailed down after adjustment to prevent their shifting. A pair of 

two matched and equal wedges should be used in opposition and not one 

wedge only by itself. The wedges should not induce eccentricity. 
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4.4.1 Check List  
 

Following is the checklist, which may be used by foremen, supervisors 

and inspectors of falsework. Actual points to be checked should be 

suited to job conditions and will vary for different types of construction. 

 
o When adjustable steel props are used, these should be:  

 

 undamaged and not visibly bent, 

 having the steel pins provided by the manufacturer for use, 

 restrained laterally near each end, and 

 had means for centralizing beams placed in the fork heads. 

 

o Sole plates are properly seated on their bearing pads or sleepers. 

o The screw adjustments of adjustable props have not been over-extended. 

o Horizontal load bearing members are not eccentric upon vertical members. 

o Steel sections (especially deep sections) are adequately restrained against 

tilting and overturning. 

o There are enough restraints in the falsework against horizontal loads. 

o All securing devices and bracings are tightened. 

o Standard components of proprietary systems are used. This particularly 

applies to pins. 

o Adequately measures are taken to prevent accidental impacts, etc. 

o Washers under all bolt heads and nuts have adequate bearing area. 

o Steel parts on timber members should have adequate bearing area. 

o There should be no splitting of timber due to nailing and the number of 

nails and bolts should be adequate. 

o The cantilever supports should be more than adequate and be rechecked. 

o Bolted timber connections are staggered where necessary. 

o Supports are in plumb within the specified tolerance. 

o Props are directly one under another in multistage or multi-storey 

falsework. 

o Bearing plates of props are not distorted and are flat. 

o Guy ropes or stays are tensioned adequately. 

o The dimensions of falsework are within prescribed tolerances. 
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o There are adequate provisions for the movement and operation of vibrators 

and other construction plants. 

o Cambers are provided as per drawings. This may be specifically needed 

for long spans and cantilevers. 

 

Note: Reporting and recording by experienced form watchers should be     

encouraged to keep the records in a prescribed format. 

 

*** 
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Go to index 

Chapter – 5 
 

Conclusion 
 
“Best design can be nullified by inadequate detailing or wrong sequence of 

construction or poor supervision.” 

 

Safety should be given the top priority while planning and designing the 

formwork. Formwork is a temporary supporting and important 

structural system that should not be neglected during the course of 

concrete construction. Formwork failures due to any reason can cause 

disasters resulting in loss of life as well as financial losses.  

 

Most often the loads on formwork during the concreting work are far 

more unpredictable and serious than the loads on the concrete structure 

after it is completed. The best way to inspect formwork is to check from 

the bottom upwards inspecting all members, which take part in load 

transfer. Inspection of formwork is easy if it is properly planned, 

designed and executed as per drawing. 

 

In most cases in our country it is left to the carpenters at site to decide 

the size of members, their spacing and their quality. Generally, no 

drawing or sketches are prepared and most often only judgment or luck 

is on trial and not engineering practices or technical skills.  

 

Most of the failures can be prevented if the Architects and Consultants 

insist on proper engineering designs and drawings before its 

implementation. Systematically and uniformly made formwork as per 

approved drawing is always safe and gives a good finish to the concrete 

surfaces.  
*** 
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OUR OBJECTIVE 

 

 

 

 

 

 

 

 
 

The contents of this booklet are for guidance only & are not 

statutory. It also does not supersede any existing instructions 

from Railway Board, RDSO and zonal Railways & the provisions 

of IRWM, BIS Codes/Reports on the subject. 

 

 

If you have any suggestion & any specific comments, please write 

to us:  
 

 

Contact person: Director (Civil) 

 

Postal Address:  Centre for Advanced  

Maintenance Technology, 

   Maharajpur, Gwalior (M.P.) 

   Pin Code – 474 005 

 

Phone : 0751 - 2470869 

 

Fax  : 0751 - 2470841 

To upgrade Maintenance  

Technologies and Methodologies and achieve 

improvement in Productivity and Performance of 

all Railway assets and manpower which inter-alia 

would cover Reliability, Availability and 

Utilisation. 
 


