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CHAPTER ¢
CENTRING AND SHUTTERING

SPECIFICATION NO. 9.1—Censring and Shettering
: {Technical Specificatiors)

I. Forms for concrete shall he nsed, wherever necessary, to
confine and mould the plastic conerete to the required shape, or to
ensure against contamination of the concrete by materials, caving of
sicughing in frem adjacent excavations or other adjoining features of
the work. Forms mav also be necessary In order to Produce a desired
type of finished ‘concrete surface,

All exposéd concrete surfaces having slopes oflto 1 or stegper
shall be formed unless otherwise directed.

2. Qf the total cost of reinforeed concrete  structure, the cost
of shuttering and Centring m:y be anything upto 30 per cent ang
may be considérably in excess of this proportion in bridge work and-
high level roofs where extensive CeniTing  is required, Thus any
seonemy mace in shuttering can affect gverall costs appraciably apnd
such economy <hould be made in the following directions 1

(i} By making calculations 1o determine adequate sizes for
the various components of the forms and supports. This
avoids both waste of materials and the use of undersized
boards and props that dee to distortion or collapse may
lead: to expensive replacement.

{§) By constructing the shuttering insuch 2 way, that thers
is the least amount of wastage in fabrication and that the
shutfering can be reused and has a good salvage valye at
the completion of each stage.

(i} Byarranging for asmany usesof oneset of forms as possible.
The designer can considerably assist in this direction by
reducing variations of section 1 aminimom, by avoiding
superfluous breaks, and by providing simple profiles that
even atthe expense of 2 litle more concrete, may lead to
economical shuttering,

3. Before the type of form work is selected fora big job Involving
large ouantity of conerete work, thorough consideration shall ba given
to factors like total square feet (squar metres) of coverage, square
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SFECIFICATION NO. 9.1— Centring znd Stuttering
(Technical Specification)

feet (square metres) of uniform surface, form handling facilities, capa-
city of the concreie placing plantand expected output, the height of
lift, pressure againstforms based on the consistency and the rate of rise
of concrete, and the cost of labour. The type of forms shall finally be
selected in the light of merits and demerits of various types of forms,
the extent to which various panel formscan beused and reused and

the surface finish aesired.

4. The correct stage for striking forms s when the concrete has
reached a strength of at least twicethe stre s 10 which it may be
subjected at the time of striking. On this principal the periods given
below are specified for general guidacne.

5 In the case of structures  carrying structural loads during
construction, forms shaill not be disterbed until the concrete hasade-

quately hardenec n rshall the shores ox susporting braces be removed
until the strecture has attained fts full designed strength, and zall

excess construction load removad.,

6. The proper time for the removal of the form shall be deter-
mined by the engineer for each case on its merits. As a rule for
structures carrying construction loads, side timbers shallnotbe re-
mioved within 7 days ana supporting tfimbers within 28 days of the plac-

ing of ihe concrete.

7.- In the case of siructures pot carrying structural loads during
construction, forms may be struck after the following periods have

elapsed after placing the concreie —

(a) Vertical side of siabs and beams 4% hours.

(5) Vertical sides of walls and columns (provided 48 houts
the beams or slabs resting on them are sup-
ported to prevent an appreciable load coming

on them).

{c) Bottoms of slabs up to 15 feet (4.6 metres) .. 7 days.
Span '

(d) Bottoms of slabs above 15 feet {4.6 metres) .. 14 days
span, and bottoms of beams upto 20 feat
{60 metzes) span.
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SPECIFICATION NO. 8.]—Centring snd Shumttering
' (Technical Specification)
(¢} Bottoms of beams above 20 fast 2] days
(6.0 metyes) spag.,
Nore:—Forcantilever slabs or beams, thwenmng shall remaintill stractures
for counteracting or anchoring downhave beem provided and have
attm.-:d sufi‘xmenx strength,

8 The ahﬂ‘ﬁ'e periods are for normal weather conditions in
Plains when temperature is above 21°C (70° F) In. cold wesather
conditions, when temperature is below 16° G (50° F) the above periods
may be doubled, For temperatures 10° Cto 21° C (30° F to 70° F), the
ebove periods may be increased proportionatsly.

9. The-above periods are for ordimary  cements, when rapid
hardening cements are used, the above periods may bereduced to 3/7th
of thase, exccpt for the vertical sides of slabs., beams, Colmmns znd
walls, which mnst be retained for 24 hours,




Greneral
requiEements,

Eraps, sapports
amd shores,

Ecection
ACCESOTIES,

154

SPECTFICATION No. 9.2—Centring and Shuttering
{Cﬂntract Specifi a::a“tmns}

1. Forms for concrete shall mest the follomng gr:ucrai require-
" {a@) Forms shall conform to ths shape, 114133 and dimensions of

the concrete, as shown on . the drawings, "Forms  shall be
. substantial and properly braced. or . tied togcther to
© . maintain, pcmtmnauﬂ shape.. SRR ¢

(&) Fﬂrm:ahaﬂhhc sufficient strength amd™ rlgldity ‘D mth—
stand the weight of coperete. and the mecessary Frassure:n
ramming and vibration of conicrete and the movernent “of
men, material and plant without excessive.  deflection from

the prescribed lines.

(¢} The sutfaces of all forms in contact wlth tht comte shall
be rigid and tight to Drevent lcakage of morar, Suitable
devices shall be used to hold corners, adjacent emds, and
edges of panels of other fooms together inaccurate alignment.

(@) The form Hining should be suchthat the concrete surface
shall have the desired type of finish.

(¢} Ready access should be provided for proper placement,
working and vibration of thecopcrete and  for inspection

of these cperations.

2. The forms shal be provided with sufficient number of
props, supports, shores or bracss to keepthem inposition by means
of wedges or similar means and to allow of the load being eased and
the forms being removed without shock tothework  and without any
hammering, knocking and prising. J adequate foundation can not
be secured for supports or shores, trussed supports  shallbe  provided,

3. Form work shall be made of timber, metal (usually steel),
precast concrete or rough masonry separately o in combination. When
timber is used for form work, it shall besuch as to be proof against
deformation when wetted, Jishalibe free from loose knots and well
seasoned especially if it is liable to be exposed to the weather for- any
length of time after itis made up. Unseasoned or very soft tinber

shall mot be used as distortion at bolted connections 1gay occuz.

4, For easy removal, bolted and wedged conmnections shouvld be
preferved to nailed joints. Wherever nmailed joints are provided, just
sufficient mumber of nails should be used and indiscrimivate use of

neils shall beavoided.
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SPECIFICATION No. 9.2 —Centring and Shattering
(Contract Specifications)

5. Metal rods or bolts are used as form-ties to hold the forms
in position and to prevent bulging -during comcreting. Normally
mild stesl bolts are used varying in diameter from 3/8 inchto 3/4 imeh
(10 mm to 20 mm), the smaller sizes being generally sufficient for
boltsindirect tension in column and wall shurtering while the larger
sizes areused for bolissubject principally to tramsverse loading. The
threads of the bolts should be well-greased and any . adhering concrete
spillingscleaned fromthern as often 2s practicable. The diameter of
holes through the timber should not be more than - 1/16  inch
{1.5 mm) greater thanthe diameter of the bolt. Thebolts are removed
when the forms are struck. Removal of bolts passing through set
concrete can be mads edsier by well-greasing the bolt or by giving  the
bolt half 2 turn while the concrete is  only partly  set.  These
bolts to be used as ties should be ordered in  generous, overall lengths
with ample threaded length. Excesslengths canbe readily taken up
by packing and thisenablesustonsethebolts inany typeof work.
Some times wire ties are also used but their wse is  restricted to such
places where the concrete surfaceis to be covered by subsegquent
finishing materials as the ends of wire are liable to. give objectionable
st stains if the concrete surface Is left uncovered.  The wire ties are
drawg taut without exhibiting spring and are leftin the concrete, the
projecting ends being clipped off after rtemoving shuttering. Wire
ties are made of black annezled irom wire No. 9 to 16 gange. :

6. Spreaders are provided in the formas to prevent the sides being
forced in when the ties are tightened. There are many types of
spreaders and most commeon of these are old fashioned wooden
spreaders made by ripping of ore iuch (25mm.) boards.  Wooden
spreaders are removed as the concreting proceeds. Concete spreaders
are also guite common and these are .cast in lengthis. equal to the
thickness of wall, column or beams. They are usnally 2 inches x 2 inches
{50 mam x50 mm) in cross-section #nd have a hole in the centre to
allow the tie bolt to passthrough. Theadvantage of these spreaders
is that they need not be removed wlule the concreting proeccds and thc
removal of ttr: is very easy. : :

Where walls are subjactcd to water. prcséﬁ%e hn " ome side and
are required to be water-tight, the ties are not removed and  they
are so pro‘v'lded that the cizarance betwesn  their ends and the concrete
surfece is not less theu 13 inches (32 mm), '

Spreader,
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SPECIFICATION NO. 9.2 —Cextring and Shattering
{Contract Specifications)

Amacgementsof 7. Different arrangements of ties and spreaders are shown in
ties ot spreaders, eryangements of ties and spreaders are shown in the sketches given

below
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Type I is the commeon form of threaded rod provided witha mut snd
pI.ate at each end, Wooden spreader is used and the rod is entirely
withdrawa from thewall when theforms are stripped. '

‘ Typell shows a tie consisting of standard threaded rod provided
witha nut and vplateat each end like tpye{l) but witha concrete

spreader.
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SPECIFICATION Na. 9.2—Ceniring and Shuttering
(Comtract Specifications)

Type IT shows a the comsisting of straight unthreaded pencil
rod with “buttons™ or clamps which are slipped over the rod and
bear against walls. The clamps grip the rod by means of @ set  screw
which puts 2 erimp in the rod to prevent the form from  spreading,
A -wooden SPff:ﬂdﬂf is used with this kind of tie, whichis removed as
the conlereting . proceeds, The rods are -::Tttxr:I}' withdrawn from the
wall whenthe forms are struck.

Type IV shows 2 tie consisting  essentially of two lag screws
which are removed from the wall when the forms are stripped anmd
z part that remains in the wall into which the lag screw are threaded.
This inner part must be short enough so that no mefal will remain
closer than 11 :inch (38 mm.) of the outside wall surface when the lag
screws are removes. A wooden spreader must be used with this tie
which is withdrawn as the concreting proceeds. The holss lfeft v the
removal of lag serews are immediately reamed with suitable toothed
rezmers, 50 25 to leave the surface of the holes ¢clean and rough. The
holes are then completely {illed with matar and the  surface is finished
to match the adjacent concrete.

8. For rough work, uasxposed surfaces or such  surfaces as are
to be finished with plaster, undressed timber may be used, or when
using other tvpes of form work, smooth surface may notbe insisted
uponl. In case of exposed concrete surfaces which are niot be to be plas-
tered over but are to be left umouched 25 they come out of form work,
properly planed timber or steel shall be used in making the form work,
or the form work may be fined with a sultable lining material like
water-proof hm]dmg paper, plywood, hard board, sheet metal etc. so
that the form work has a clean and smooth surface ; such form work
being paid for at a higher rate as metioned in note (#) of Chapter No. 9
of the Common Schedule of Rates Volumel,

Sometimes shuettering pattern for exposed concrete surface 1s
specified by the architect. Thiscanbeformed by providing formwork
in panels of required sizes ar the required place so  that the joints
between the panels leave a clear impression of lines on the exposed
concrete surface according to the pattern specified by the architect
in drawings. Such 2 concrete surface is left untouched 25 it comas
out of form-work . As specizl form work with smooth sucface is
requred, 2 separate rateis allowed onthe besis ofsuperficial area, over
and above the rate for normal form-work.

When metal sheets are used for lining forms, the sheats shall be
2 lazzd and mouuted on the forms with  the miniowm  amount of

Surface of form
work.



Reounding angzles
and cormers,

Precaotions
against
sctillement,

Capber,

Sides of forms,
Wallforms,

Plastered forms,

Gl forms,

Clearing and oiling
offnrmg

138

SPECIFICATION NG, 9.2—Centring and Shuttering
{Countract Specifications)
wrinkles, lunps or other imperfections. Where water-proof  building
paperisused for Hning forms, itshallbe fized by flat-headed nails
either form the inside of the shuttering or by bending the paper over
the edge and nailing from the outside. While placing and tamping
or vibrating the concrete, care shall be taken not to tear the  paper.
When  plywood liming  is  used, the plywood shall conform
to SpecificationNo. 3.16. Theplywood shall have a uniform thick-
ness ot less thanm 3/8 inch (10 mm.). When tampered, water-proof

- pressed Board or similar approved material in used instead of plywood,

the thickness shall not belessthen1/8 inch (3 mm.). The joint batween
the plywood or pressad board-sheets shall be smooth and as nezrly
perfect as practicable. Absorptive form may beused whare specified
to obtain a smooth and dense concrete surfage. The absor:ptwe form

- lining shall e of approved type and quality.

Careshallbetakenthat form liningand ady treatment employed
in 1ts manufacture, shall not discolour the congrete nor interfere with
the normal chamical reaction of cement.

9. Nermally all angles in the concrete work shall be sharp and
cleart but wherever specified or shown in the drawings the apgles may
be chamfered or rounded by fixing suftable angle fillcis to  the forms
and/or rounding or chamfering their cdges.

10. Shores or brass placed against 2 compressibe or yielding
support must ve so fixed on timber bearers as 1ot to penstrate or cause
infry to such support. Means for correcting any settlement  shall
also be provided. .

11. The bottom of zll beam moulds shail have 2 camber of
1f360th  of the span. or such other camber as is opdered b}' the

. Executive Engineer.

12. Forms shall be so destaned that the sides are casily removable
without disturbing the bottoms supporting the conerete. One side  of
column and wall moulds must be left opsn and filled in plack by

~plaBk as the concrete is placed and is consolidated.

13, When rough masonry or similar work is used for forms, ths

surface shall be rendered with lime plasier or with mud plaster covered

withpaper. No. damage must occur to the plaster during construction,

"and where this can not be guaranteed, such forms shall not be used, -

14, Oldferms orforms left long exposed toweathmahouldbeexamh
ned carefully before reuse.

15. Wherever specified. forms shall be treated with suitable

'oﬂ OT other coating matérial whick will prevent ‘sticking of t.'ue cone

‘Before the ofl coat is applied, the surface of the forms shall
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SPECIFICATION NQ. 9.2—Centring and Shuttering
{Confract Specifications)

be free from incrustations or mortar grout, or other foreign materials.
The oil or coating shouwld be applied by biush of spray and should
evenly cover the forms without exoess and should not be permitted o
get on construction joint surfaces or reinforcemdent bars.

The oil of other forms of coating nsed should not cause softening
of permanent staining of the concrete surface; it should nof impede
the wetting of ‘surfaces to be water-cured.

Uniess some other form of oil Is specified, refined, pale paraflin
minerzl oil shall be nsed for wood forms. For steel forms, the oif shall
comsist of Tefined mincral oil suitably compounded with omne of more
ingredients which are approved for the purpose. Special care shall
be taken to oil thoroughly the form strips for narfow grooves $o as
to prevent swelling of the forms, and consequently damage to the
concreie prior to of during the removal of the forms.

16. No concrete is to be placed in or on forms uatil its design
and comstruction have been approved by the engineer-in-tharge, who
shall be at liberty to pull dowa ary forms as are in his opinfon. not
suitable for the work of are ansafe. Nothing in this shall ke deemed
to mean that the Government is responsible for safety of the work or
workmen for which the contractor is solely responsible.

17. The contractor shall be held responsible for any injury cansed
to the work duzing the removal and striking of moulds shutiezing or
sapports.

18. RBefore placing the concrete, all forms shall be thoroughly
¢leaned and the space to bo occupied by the concrete entirely free of
debris. Wooden or plastered forms shall be thoroughly wetted before
the copcrste is  placed.

19, Forms shall not be removed until the concrete has adeguately
hardened. The Sub-Divisional Officer shall decide when this condition
has besn satisfied, znd will sanction the dismantling. Forms are to
be removed without a shock and by purely static foree. No external
lozd shal be permitted to come on any structore for a period of 3
weeks from the removal.

20, Unless otherwise specified feentring and shuttering !or form

work shall be measured as the actual surface in [contact with concrete.
Centring and shinttering for arches of verandah openings and doors

and windows ehzl be measured per rft, of clear span.
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SPECIFICATION NO. $.2—Centzing and Shu ttering
{Contract Specifications)

Rate | 21.  Labour rete includes the cost of labour  for assembling
- erecting, maintaining and striking centring ang shuttering and removal
of the same from the site of work,

Through rates include the labour Charges, cost of all materiale
at site of work including wastage ang sawing charges of iimber, if any.




