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General

For the different construction activities like
Brick work above 5 ft

Surface finishing works like plastering, painting, walling
etc.

Renovation, repair and alteration works.
Roof and slab pouring

Some temporary supports are required like
Formwork (forms in which concrete is poured)

Scaffoldings (arrangement for working plate forms)
Shoring (supporting method for unsafe structure)



Formwork




[Scaffolding
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[Form work

Definition
Qualities of formwork
Types of formwork

Formwork detalil for different structural
members

Removal of formwork
Maintenance of formwork
Cost of formwork

Advantages of steel form work



Formwork - Definition

Its Is a temporary support provided below and
around the concrete work.

Formwork is commonly made up of

Steel

wood
Formwork construction is of prime importance in
concrete industry. It shares a significant amount of
concrete cost.

Formwork is designed according to The ACI
document SP-4.



[Qualities of formwork

Formwork should be according to

It should be water tight

It should be strong

It should be reusable

lts contact surface should be uniform

It should be according to the size and
shape of member.




Types of formwork

Formwork are mainly of two types
Steel formwork
Wooden formwork

Steel formwork is made of
Steel sheets
Angle Iron
Tee lron

Wooden formwork consists of
Props
Planks battens
Ledgers
Sheeting



Steel Formwork
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Wooden Formwork




Formwork detail for different
[structural members

In concrete construction formwork is
commonly provided for the following
structural members.

Foundations
Walls
Columns

Slabs & beams
Stairs



Formwork for Foundations

Wall foundations

It consists of

Plywood
Sheeting

Struts
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[Formwork for Foundations

COl u m n Formwork for
Foundations AT
It consists of

Side Supports
Side Planks
Cleats

Side Support Side Planks



Formwork
fOI' Wa" Vertical Posts
N8  m.p

It consists of Planks —

Timber sheeting | i“ B
Vertical posts - Struts
Horizontal members “V {

Rackers
Stakes
Wedges

After completing
one side of
formwork
reinforcement is
provided at the
place then the
second side
formwork is
provided.

Stakes Driven in to Ground



Side Planks
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Side & End Planks

It consists of the
Yoke

following

d by

Nut & Bolts
Two end & two side
joine

planks are
the yokes and bolts.



Column
form work

opening for
beam form

fillet to form
chamfer

i -

\ i piece

|\

sides of
sheet material

soldiers or
studs

Alternative panel
format

struts as required

yokes or clamps
positioned to resist
pressures ~ see
Fig. 111-12

cleats ~ taken beyond
width of panel side
to form rebate

——— formwork panels of
boards or sheet
[/ material

access pocket piece
. for cleaning out base
of column form before
pouring concrete

— foot of form

located around kicker

Column formwork principles




“100 x 75

cleats —-

16 mm dia.
bolt — ——

L plate washer
to both ends

yoke

halving
joint

wedged
oversize
halving joint

~ bolted halving
joint to opposite

corners
Typical timber yokes
security
column box or form—+A Fchain or
. wire

steel
i wedge

range of clamp

sizes ~ 300 steel blade
min. to 1-400 orarm
max.

Typical column clamp

Typical column yokes and clamps

alternative ~ solid packing

at yoke positions — J—‘IOO x 75 yoke
= y
{l 1
b /787, SUWNRRY 3 T
z § .
column ; : -16 mm dia.
box or 8 > bolts
form z
2
4 hardwood
! wedges

i i
L 7 {I

plate w
washer f spacers

Octagonal column

shape yokes
out of 200 x 100

gangnail or similar
connecting plates
to both faces

12 mm
) 9ap
16 mm dia.
boits
bolted
halved
joint — [ bolt
o}
100 x 75 = - »d
yoke —— ¢ alternative ~ use a :ae':
standard yoke with ges
solid packing
column to rebate
form —

bolted halved joint
~ alternative
secure joint with
Rebated column plywood gussets

Shaped column forms and yokes




Formwork for Slabs & beams

Slab Slab Forai T Slab (Sheeting)
It consists of i _
Sole plates A e o LA E Rl Sl hid
Wedges 'E‘f, : h , T .: g
Props | f',;,,, ﬁBatten ik
Head tree = %4 Ledgers oist -
g:?:r? Cleat X?' Braces or | Verticle A ?::;1
Ledgers Brackets EOStS or
rops
Beam formwork | -
rests on head tree = T =
Slab form work rests Horizontal
on battens and joists Braces Folding
If prop height are Sole Plates -
more than 8 provide z

horizontal braces.

Form Work for concrete Beams & Slabs



Lintel or Beam Formwork

21 mm thick plywood soffit r——

. ick pl d beam sides
- 25 x 50 ties at 600 c/c TR aRiekplywon N
— 75 x 32 strut i

i

-75 x 25 cleats 75 x 50

15 mm thick plywood I"J

sides —— o at 600 c/c (;kza‘rW
TG El e 1 —— alternative
[ = fixing cleat
[ : !
| i | |
75 x 50 crosshead | 21 mm thick plywood - 75 x 32 runner i
) or stringer |
or headtree soffit |
— w.i. dogs to both sides T xslwint 3
_7&___._ \ support joists |
o 150 x 75 prop? _ at 600 c/c '
at 1-200 c/c i |
4 100x75 props at ar Tolding | 100 x 75 crosshead
folding wedges 1:200 c/c wedges and T ! or headtree
i sole plate ——4 | i
for adjustment - ; L 75 x 32 brace
ir--—225 x 75 sole plate 4
et e gt

Edge beam and slab formwork

Simple beam or lintel formwork Typical beam formwaork



[Formwork for Stairs

It consists of
Vertical & inclined

Riser Planks

posts £
Inclined members l’
Wooden Planks or | &“
sheeting /
Stringer 4 ,I/

. 74
Riser Planks | ..« com

A TYPICAL WOODEN FORM FOR A STAIR



200 x 38 wall board fixed to wall

75 x 50 hanger ——

21 mm plywood
soffit board

L 150 x 50 joists
i — 75 x 32 ribbon piece

plywood risers

L alternative wall )
support ~ reversed 15 mm plywood cut string

cut string

21 mm plywood

wall board soffit to landing

joists supported
by adjustable
steel props

2 No. 150 x 75
carriage pieces

AN

T——— sole plate _
L

cut string

Typical formwork to R.C. in situ stairs



Removal of formwork

Time of formwork removal depends on the

following factors
1. Type of Cement
1. Rapid hardening cements require lesser time as
compared to OPC (Ordinary Portland Cement)
2. Ratio of concrete mix
1. Rich ratio concrete gain strength earlier as
compared to weak ratio concrete.
3. Weather condition
1. Hydration process accelerates in hot weather
conditions as compared to cold and humid
weather conditions.




Time of Removal of formwork

Sr. OPC Rapid
NO | Structural Member | (Ordinary Portiand | Hardening
Cement) Cement
1 Beam sides, walls & Columns | 24 to 48 hours Within 24
hours
2 Slab (vertical Supports remains intact) 3 DayS 48 hours
3 Slab (complete Formwork removal) 10 DayS 5 DayS
4 Beams (Removal of Sheeting, Props 8 DayS 5 DayS
remains intact)
5 Beams & Arches (Complete 14 DayS 5-8 DayS
formwork removal) (up to 6 m span)
6 Beams & Arches (Complete 21 DayS 8-10 DayS

formwork removal) (more than 6 m span)




[Maintenance of formwork

Due to continuous use wooden planks &
steel plates surfaces become uneven and
require maintenance.

For wooden formwork use cardboard or
plastic fiber board. Bolt hole places must
also be repaired.

For steel formwork plates must be leveled
by mallet and loose corners must be
welded.



[Cost of formwork

For normal works cost of formwork is about
30%-40% of the concrete cost.

For special works cost of formwork is about
40%-50% of the concrete cost.

Formwork cost is controlled by the following
factors
Formwork Material cost
Formwork erecting cost
Formwork removal cost
Formwork jointing cost (Nails and Cables)
Labor charges.



[Advantages of steel form work

It has more life so can be used for a number
of times.

It is non absorbent.

It is water tight

Smooth finish surface obtained.
No shrinkage of formwork occurs.
Easy to use.

Its volume is less

Its strength is more.



Scaffolding
-

e Definitions

— It's a temporary structure to provide a platform at
different levels of a building for workers and
Materials.



Types of Scaffolding
.

e Following are the types of scaffolds
Single Scaffolds

Double Scaffolds

Ladder Scaffolds

Cantilever Scaffolds

Suspended Scaffolds

Steel or Tubular Scaffolds

I o



Definition

«
e Scaffold

- It is the temporary support system provided for
the construction & maintenance purposes.

— It consists of supports and a working platform for
workers and Materials.
e Scaffolding

- Method of construction of scaffolds is called
scaffolding.



Single Scaffolds

SOARDS (PLATE FORM)

Y ,4 ,“*—-— STANDARC
e It consists of S wa—
- Standards posts WALLY | %qt_,LEDGE_RQ
(10 cm x 10 cm) : *‘1“
- Putlogs (7.5 x 7.5)cm S Smmne— s
Ledgers 12m 3 ]| [—8Races
- Wooden boards A i
P rT -—]J i 4
- Braces <3 ~
: 3 =
Used for ordinary
buildings -

Single Scaffolding



— wall under
construction

© . —guard rail
- ‘\ H
------ mesh brick
7 % . 1 guard
A A
y boarded c
4 working
a4 / platform — toe board clip
/ / --—- toe board
l e —p——
E I % * ‘ --———ledger
4 L putlog :
A A ) e
S5 <—t=—- 100 mm wide i —— ladder secured
gap for I\ c by ropes or
‘.- plumb rule S : clips to top
- o i ledger
- : [
| e i
|| S !
— Yol H
- 0 i c
] : l standards
-+ —window : <
: opening ; at 2-000 c/c
i | c
“— e et ettt et et ledger
L—transom ' ©
‘ |
\_\ A <
Z ) — bridle fixed 1
d / to putlogs on g .
y P both sides
T of apening .
/ 4
[
% i
y 7’ base plate N ladder
fixing
T = 225 x 75 sole plate stake —{
S :.’_-_‘-' ::::- . ¢
4| N RS RS R RS R AR 28 2
& {
4

\



Double Scaffolds STANDARDS

\SHORING
e,
._‘.\‘

PUTLOGS

e |t consists of

- Two rows of standards.
15cm, 1.5 m
- Shores are provided.

WALL

LEDGERS

UL L L LU L
n

G.L.

e Used for superior
works

RS IRVIANT.
[}

\J g

Double Scaffolding



— wall under construction

inner board

boarded
working
platform

e =

NAVAVANANAN
AN ANANAN

sole
plate —

|

T——tral'nscn'n
ledger

Cross
brace

head
plate

N\

K.

2NN

N O\ N\

strut

transom

—jedger
reveal
pin

Cross N
brace —I N

inner ,
standards
at 2-000 c/c

base plate

guard rail

mesh brick
guard

--—toe board clip

toe board

ledger

ladder secured
by rope or clips
to top ledger

outer
< standards
at 2-000 c/c

<

1-350 to 1-500

T
X
2ol

.
el

2

ltedger

sole
plate <

ladder RN\F
fixing

N.B. Not more than 50% of ties should be reveal ties



Ladder Scaffolds

Ladder Scaffolding

| ST}”D‘ e
. 4 0 N
e It consists of Z 1]
Brackets j;:‘:: i

- Brackets for PR TN ==

Plate form. 9 IV |

TR

Wall _;;

b v ——— et . o

i G.L

i B
IR TP AN T SN AT

b Y -
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Cantilever Scaffolds
. |

e |t consists of
- Cantilever
— Struts gl “ D
_ Standards '
— Putlogs
- Plate forms

e |t Is used above
ground level

p.—smNoARD
»)

LEDGERS

B

Cantilever Scaffolding.



Suspended Scaffolds

e |t consists of
- Ropes

- Working platforms //
Ropes can be raised P
Manually or -

. |
mechanically e
Used for light construction //

and finishing works of
multistory buildings.




Steel or Tubular Scaffolds

e |t consists of
— Steel tubes (1-1/2" — 2-1/2” diameter)

— Coupler or Clamps (to hold pipes in different
positions)

- Prop nuts (to hold single pipes)
— Bolts, Nuts & washers
- Wedge & Clip



Scaffold pipes




Coupler or Clamps




Scaffold fittings

e Double Coupler
- It joins ledgers and standards.
e Swivel Coupler
- Composed of two single couplers and used to join two scaffolds at any angle.
e Putlog Coupler
-~ Used to join putlogs with transom.
e Base Plate
- Used at the base of the standards.
e Split joint Pin
- It’s a connection fitting used to join scaffold tubes.
e Reveal Pin
- Itfitin to the end of a tube to form an adjustable strut.
e Putlog end
- Aflat plate used at the end of a scaffold to convert it in to a putlog.



Scaffold
fittings

standard —
swing over
bolt —--— i ~hinged
[ ] ' tube
. clamp
O | |

L swing

hinged ! O il over
tube ‘ | bolt
clamp—- l ! ;
Double coupler
— putlog

i - saddle clamp

ledger —

hinged tube clamp—

Putiog clip

standard ——

pivot
swing over hinged
bolt — [ tube
I clamp
‘— swing
over
tube | bolt
clamp—!
Swivel coupler
nail or screw — standard
locating

holes ———

spigot

750

|
TR - A
S :l e

J

also available with spigot

Base plate



Standards
«{« /7]

e BS 1139:Part 2:Section 2.1 (working scaffolds
and false work made of steel tubes )

e NZ 3620 Scaffold Planks
e AS 1576 Scaffolding
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1. HORIZONTAL

Horizontal Shoring




—— 250 x 75 wall plate fixed wall plate
with wrought iron hooks
100 x 100 x 200 cleat

150 x 100 x 400 needle
150 x 150 strut

folding wedges strut

150 x 76 folding
straining sill wedges

AN
T

,1

I

N
X

NN\

“— 200 mm dia. bolts
at 600 c/c

150 x 75 straining sill

150 x 150 strut

ANNNN N “F

NB shores spaced at
3-000 to 4-500 c/c fO'dll'lg

up to 9-000 wedges

Typical single flying shore




NB shores spaced at 3-000 to 4-500 c/c

250 x 75 wall plate fixed with w.i. wall hooks

wall plate-—J
——100 x 100 x 200 cleats

L_150 x 100 x 400 needles 150 x 150 strut—
N

~

strut 150 x 75 straining sill

: . . folding
N folding ~ 250 x 250 horizontal |
folding "\ wedges ' shore ; wedges

-
. &L

|

T
. .

n

J

s + 3 + P
L 1 T N

150 x 150
brace —

-
-

k- 150 x 150
stud or post

i 1
L q Y
M H

1
T

- 250 x 250 horizontal shore ) folding

N\wedges -
L 150 x 75 straining sill d

20 mm dia. fixing bolts at 600 c/c—- N\

i \ ON

/s
150 x 150 strut—
7 up to 12-000

S g

Typical double flying shore




NEEOLES




~— 225 x 50 continuous

head plate
— 300 x 300 |
needle * be
b——— 100 x 100 ceiling
struts at 2000 c/c
dry
mortar
ckin
pa 9 .\ % ) hole for needle

[ ]

225 x 50 sole plate

1%
)

\floor and ceiling

g
AN
S

%
- “
brace if l / finishes removed
required / locally at shore
| ositions
1-000 3 9P
3:0 xl300 min. 4 -+—— 300 x 300
shore legs working h
at 2-000 c/c—1= | space / shore legs
/ ( 300 x 300
. : tinuous transom
folding w.i. gg/v con
wedges dogs / E !

—}— shore legs placed
between joists and
taken down to a

322;;300 solid bed
pavings removed — folding wedges

to provide solid
bed for sleeper

NN N NN N N

A N N W N NI

Dead shoring

— 300 x 300 sleeper

cross bracing, longitudinal bracing and hoardings
to be fixed as necessary
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angle between top shore
and ground level 60° to 75

angle between top shore }:?F ~——— wall plate
and platform 87° to 89°

I~

— top shore

\ binding

NG

-y

L AN

]

te—— wall plate

middle
shore

*

bottom
shore

SO SNETE NS

\

-
—- platform

el

Typical raking shore arrangements




N

wall plate — wall plate ——

shores

shores

binding
binding

shores

AVAWAY

_ binding

Unsymmetrical flying shore arrangements




250 x 75
wall plate

l
¢ bearing

housing for cleat—\

mortice for needle

100 x 100 x 200
cleat

150 x 100 x 400
needle —

wall hook —
wall plate —- 250 x 250 raker

Floor with wall bearing Detail at head of raker




¢ bearing
floor — !

N\

l——-waii plate

Floor with plate bearing

Raking shore intersections

4
l—- wall plate

Floor parallel to walt




250 x 75 wall plate fixed with
wrought iron wall hooks

-——— 100 x 100 x 200 cleat
N

~==100 x 100 x 400 needle

250 x 250 rider

NB shores spaced at
3-000 to 4-500 c/c

225 x 38 binding to both sides

.250 x 250 top shore

halving joint to
provide continuous
wall plate

250 x 250 middle
shore

~—250 x 250 bottom

/ H shore

folding wedges

250 x 250
back shore
— 250 x 100
sole plate
b
. ' leat
distance : clea
piece
N \ R KON
7 o 3E 7\ grillage

or piatform out
of 200 x 100 timbers

Typical multiple raking shore




Under-Pinning

e Definition

e Methods of Under-Pinning
Pit method
Pile method




Pit method

Old wall is supported by a
bearing plate, steel beam
and jacks.

WALL . BEARING
PLATE

Excavation up to new depth
IS carried out.

Foundation is provided for
small 5 (1.5 m) lengths.

P.C.C (1:2:4) is provided for
new foundation. Steel Bars

For proper joint b/w old and
new work, strengthening
and to avoid settlement
vertical steel bars may be
added.

b

SUPPORT GEEZTZL

STEEL NEEDLE BEAM

B JACK
2 EWA AR
7 %
% g
;4 1 TIMBERING
/ 2
4 ]
g ﬁ?
A Dj
.
# 7 NEW FOUNDATIOl
y:'A
7
]
r‘fd
[
inning by Pit Method




Pile method

P.C.C (1:2:4)

Hard Strata

TS
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Kicker or Starter

column starter bars

|
'.I. reinforced concrete (1:2:4/20 mm agg.)

I | I
* I
75 mm high kicker ——EEEt0

solid slab raft

I
S e

L-weak concrete blinding

R.C. solid siab raft foundation



Inverted Beams

— R.C. suspended slab of in situ
or precast concrete
columns positioned on

beam intersection _%‘—————q

— R.C. upstand

beams in
2 directions

weak concrete
blinding

reinforced concrete
(1:2:4/20 mm agg.) raft



