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German standard for formwork

DIN 18218
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Formwork
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Concrete Structures DIN 1045
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Load Assumptions (Bldg) DIN 1055
Concrete Pressure DIN 18218
Tolerances (Bldg) DIN 18202
SPECIAL STANDARDS

Warking Platforms DIN 4420
Shoring Systems DIN 4420
Mobile Scaffolds DIN 4422
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Steel Probs with Extension DIN EN 1065
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A review of the formulas to determine the pressure of fresh concrete
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und DIN 1045-2
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Tolerances in building construction —
Buildings.
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1S: 875(Part3): Wind Loads on Buildings
and Structures
-Proposed Draft & Commentary
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Chapter 1—introduction, p. 347-2
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12—Defistions

1.3 Advieving cconcmy in formwork

14—Coatract documents
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Dr. Krishen Kumar
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. standard, ACI 7.6 In the days before the advent of the
personal computer, the eommitiee considered it important
10 keep the equations simple, reasoning that this would

B st of ot esive s e o

£ the user of ths docement o
e 30 he spcific

as a fluid exerting pressure equally In t

use and minimize

whatever point the

assuming a hydrostatic pressure effect, This is reasonable
because the Iresh concrete behaves much like a fluid at
least brieily durlng vibration, or for a longer time If
flowabllty of the mixture has been enhanced through use of
admixtures or spectal

Y
ACI standards until 2001, when accumulating data’ on
lateral pressures enabled the committee to Introduce
new coefflclents for unit welght and chemistry of the
miture, expanding coverage of the formulas to mixtures

But concrete Is not a true fluld, and some method of
evaluating the concrete’s actual pressure Is needed.
Evaluating pressure has been a significant part of the
work of ACI Committee 347, Formwork for Concrete. As
early as 1958, Committee 347 (then Committee 622)
studled avallable fleld measurements of lateral pressure
on formwork and used the data to develop pressure
formulas that could be safely used for form destgn. A
report was published n 1958, and the formulas, with
some modifications, were Included In ACT first formwork

with cement ‘admixtures, or both. Iwrote
about those changes for Cf readers in October 2002.*
Further modifications were issued in ACI 347047
however, and clarification of the present status may

be needed. To avold possible confuston, the lormulas
presented here are given the same ldentifying numbers
a5 1n ACI 34704

BASIG FORMULA
Although the pressure at any given polnt within the
form varles over time, the designer usually doesn't need
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UNIT CONVERSION

Convert-me.Com'| Instant Distance and Length Conversion
loooolooooloooolonoollononle

! Convert-me.Com Instant Area Conversion
P P P P P

on the Web since 1996

convert units easily convert units easily

on the Web since 1996
Metric SYStem Yard? Foot? Inch? Meter/cm?2
[Length/Uzunluk |
1 Mile2 | 3097600 |27878400]4014489600| 2588881
Yard Foot Inch Meter/cm ! vard® ’ 1290 0-8361
1 Mile 1760 5280 6280 1609.3 1 Foot#] 0.1111 144 0.0929
1 Yard 3 36 0.9144 11nchz | 0.0008 | 0.0069 6.4516
1 Foot 0.3333 12 0.3048 1 Meter2| 1.1960 10.76 1550
1 Inch 0.0278 0.083 2.54
- 1 Acre2 | 4840 43546 6272850 4047
1 Meter 1.0936 3.281 39.37 o
Triangle Square
n n n 1] A S
. in J | 1 J > | 3 | 4 | 5 | 6" Q| sz | r—
\ b = base T
‘ h = height Ia a = length of side
E—— [
b
Rectangle Parallelogram
X Area=wx h Area=hxh
h w = width Di 2 b = hase
u i h = height - | —— height
w b
Trapezoid Circle
a Area = Y{a+h) x h —
o~ || h=vertical height £ Area = ¢
/ \ th a. b are the parallel r = radius
e sides : y
b .
Ellipse Sector
" Area = mab ‘ . Area = V48
a= half of minor axis r = radius
A ‘ : b= half of major axis 3 / § = angle in radians
: ap
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http://www.appmeas.co.uk/free-engineering-unit-conversion-program.html
www.convert-me.com/en/convert/lenght
www.convert-me.com/en/convert/area
www.convert-me.com/en/convert/lenght

Cnnvert me.Cum

on tha Wﬂb since 1996

convert units easily

UNIT CONVERSION

Instant Capacity and Volume Conversion

http://www.convert-me.com/en/convert/volume/

Yard3 Foot3 Inch3 Meter3/Liter
1 Yard3 27 ft3 46656 in3 0.7646 m3
1 Foot3 0.0037 yadi3 1728 in3 0.02832 m3
1 Inch3 0.0000215 yvd3| 0.0006 ft3 0.0000164 m3
1 Meter3 1.307 yd3 35.32 ft3 51023 in3
1 Gallone (UK} 0.00595 va3 0.1605 ft3 277.4In3 4,546t
1 Gallone (US) 0.00495 vo3 0.1337 ft3 231 in3 3.785 Liter
5cm ocm
veon Name: Cube V=!é\lame:1riangularl’rism V=;ﬁam::‘l’l“e:tangular?rism x
g E :1/51;5;) %Square){height) g E goz)a‘;);‘;g)anglejiheight) g E :l%r;‘a) ;){gectangle)iheight) d“
et e gl |||
10 cm Vo :[E%ap):}.h
Sam Zm EEO :mé D b = density
Name: Hexagonal Prism L = beam length

http://www.had2know.com/technology/l-beam-calculator-moments-engineering.htm

http://www.had2know.com/technology/conversion-calculator-length-area-volume.html

http://www.onlineconversion.com/density common.htm

Convert me Cam
on the Wab since 1996

http://www.convert-me.com/ru/ {E’) 151 POCCUNCKOW HAXMUTE 30ECb
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latewood
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Canvert me.Cam

on the Wab since 1996

Instant Area Conversion

convert units easily

http://www.convert-me.com/en/convert/weight/

Pounds Kilogram
1 Pound 0.4536 kg
1 Kilogram | 2.2046 Lbs
1US Tone |2000.00 Lbs| 907.20 kg
1 Uk Tan 2240.00 Lbs] 1016.00 kg
1 Mtan 2204.60 Lbs| 1000.00 kg
1 Cunce 0.0624 Lbs | 0.0283 kg

Cunvert me.Cum

on the "Nﬂb since 1996

convert units easily

Units of Force Instant Conversion

http://www.convert-me.com/en/convert/force/

Newton Pounds
1 Lbs 4,4482 N
1 Kip 4448 1000 Lbs
1M 0.2248 Lbs
1 kN 224.8 Lbs
1 ILbs/ft 0.0146 kN/m
1 kN/m 58.6 kMN/ft
1 ksi (kips/in2) | 6.89 MN/m2 1000 psi
1 psi (Lbs/in2} | 6.89 kN/m2
1 psf (Lbs/ft2) |0.0479 kN/m?2
1 kN/m2 20.9 Lbs/ft2

http://en.wikipedia.ora/wiki/Kilogram-force

http://lwww.appmeas.co.uk/free-engineering-unit-conversion-program.htmi

The Sl base unit for mass is the kilogram.
1 kilogram is equal to 9.80665002864 Newton.

WIKIPEDIA
The Free Encyclopedia
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http://www.appmeas.co.uk/free-engineering-unit-conversion-program.html
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www.convert-me.com/en/convert/area
http:www.had2know.com/technology/I-beam-calculator-moments-engineering.html
http:/www.fao.org/docrep/w5796e/w5796e06.htm#WOOD LOG VOLUME CALCULATION
ww.convert-me.com/en/convert/weight/#WEIGHT CALCULATION ON LINE HELP
ww.convert-me.com/en/convert/force/#WEIGHT CALCULATION ON LINE HELP
http://en.wikipedia.org/wiki/Kilogram-force#WIKI DEFINATION OF KILOGRAM-FORCE

UNIT CONVERSION

Cunvert -me. (Fﬂm Instant Temperature Conversion

HORIZONTAL LOADS-WIND LOADS (DIN 1055)

convert units easily

on the Wah since 1996

http://www.convert-me.com/en/convert/temperature/

m/s | km/hr q (kN/m2) cp=1.3 kN/m2
http://www.world-climates.com/city-climate-almaty-kazakhstan-asia/ WIND VELOCITY DYNAMIC WIND PRESSURE | WIND PRESSURE w FOR WALL FORMWORK
- [0to 8 mabovegrade | 283 | 102 | 0.5 | 0.65 |
Fa h A= nh Elt [8 to 20m above grade | 35.8 | 129 | 0.8 | 1.04 |
CE"':IUE _ [20 to 100m above grade | 42 | 151 | 1.1 | 1.43 |
| Over 100m | 456 | 164 | 1.3 | 1.69 |

Wind pressure w is obtained by multiplying the dynamic wind pressure p with the coefficient cp
Generally for wall form work cp=1.3
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-Proposed Draft & Commentary
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec

Dr.Prem Krishna Eurocode 1: Actions on structures
Dr. Krishen Kumar

Temperatures/ Wet Days/ Sunlight! Daylight! Wind

I Frecip alion {mm) Mh Temp (G} ' Dr. N.M. Bhandari
.M.E'I Ie:rpr{'c} ) fue@ge Temp {‘CE o ClimaTemps Department of Civil Engineering
Wek Days (=01 mm) Aue@ge Suniight Hous! Day Indian Institute of Technology Roorkee
Mvemge WhiSpeed Beaubll)  ——Daylength (Hous) Roorkee

e Pt W2 Hm iy (%)

W, |Wind pressure on surface in kN/mz2

Peak velocity pressure in kKN/m? {old
term: impact pressure)

Z= | Reference height, height above ground
cx | Aerodynamic cosfficient
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http://www.appmeas.co.uk/free-engineering-unit-conversion-program.html
ww.convert-me.com/en/convert/temperature/#TEMPERATURE CONVERSION

FRESH CONCRETE PRESSURE ON VERTICAL FORMWORK

DIN 18218
Concrete pressure

Examples for concrate pressuras with differing concrate
temperatures, with and without retarding agent.

1. Concrete temperature 15 °C
without retarding agent

2. Concrete temperature 5 °C
without retarding agent

Chart for determining the concrete pressure P,
depending on the rate of rise V,, and the consistency.
T p g b Y
& 180 & 1B Mao _
- - _E Assumptions:
g lao E 'Y . F - £ 430 [ Bulk density of green concrete 25 kN/m? s
. - - - . < — Final set of the concrete 5h
= - L . E a® — Temperature of green concrete +15°C s
= ’ = 11 ! : - 2120 Compaction with internal vibrators
g E S T -
= # = - + - 2 — Tight formwork - -
B - B a0 s - 2110 o —
x - = - - i - 1 - - o L
X Giin sonra ulasgilabilecek beton mukavemeti tahmini - ] - S e o x 7 -
; A 1 > af-g100 o -
3 . 5 ol I " | 2 o
'] 7 = Ju’ 7 r PR E (3 90 te'i.
Portland 45 Betonun X gun sonra ulasabilecegi beton mukavemet: - < i d b2 = . g P P
yuzdesi ' A . - . = j — | . og"/ A2 -
Santigrad P o - A = 80 = %
cinsinden A -~ A " 3 ¢ .\9‘ P
Sertle ! 2 = - b
mcakirgxe A T & A 7 - 70 b o A
1 o = i L5 u :55' - | _AoT®
i |- =} 60 ¥ 3
1 2 3 5 7 10 14 28 . T T w— e B L
I — - 2 50
o -- - Cal R i)
0 ] — vl [ - = f-.‘-':i‘: N e = w1 o T
0*C 20% 29% 35% 41% 45% S0% c 40
0 0 B =
=
= L |-
5'C 20% 41% 49% 6% 60% €6% P e eE 7 s 7 =3 3 38 & an & ER & &5 T ol T K] IF 3 &5 4 4% 13 5 7 51 30
Bawe of riae ¥ B el —p e of fhe % B TN — o 20 / _ __Columns
s - — Walls
10*"C 16% 32% 44% 58% 70% 80% 88% 5% 2
- 10
z L
20"C 29% 46% ce% 70% 80% 88% 94% 100% 3. Concrete temperature 15 °C 4. Concrete temperature 5 °C o
- - - - 0 b
with 5 h retarding agent with 5 h retarding agemnt 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7
. Rate of rise V, in m/h —»
30*C 45% 84% 73% 83% 20% 96% 99% 101% & 19 T Vibration depth o
] # - & The concrete pressure obtained from the chart of Figure 1 applies for a
= 1 . = 1m ‘ vibration depth h_up to the hydrostatic head h.. If the vibration depth is
_5 5_ 3 s ; intended to be greater than h_, and the other assumptions specified on
— - —_— = = i e the chart remain the same, the fresh concrete pressure is to be increased
X Gun sonra ulasilabilecek beton mukavemeti tahmini e e ' A - to P, = 25h
- - : ; o - B P E_ e fﬂ - Consistency range
Portiand 35 Betonun X gin sonra ulasabilecegi beton mukavemet B o g ; B - F
yuzdesi 2 d:Pn_,.- I . g j ' # old new
B ’ ; . )
f‘:zﬂ“g;:: Number of Days L i ﬂ; F3 r f = 1 - K1 v =1.45-1.26 | KS (stiff) v=1.20
E - & -~ il ; - 4 -’ = K2 a<40cm KP (plastic) a=35-41cm
,"' _,-'"". LY 7 r .__," # - K3 a=41-50cm | KR (high slump) a =42 -48 cm
1 2 3 5 7 10 14 28 " o - o e - Flow. concr.a = 51 - 60 em | KF (flowing) a=49-60cm
¢ -~ - ' i Lo] I . .
& 2 — - B - - - V = compaction according to Walz a =slump
o A w1 i ’ =
(1] 16% 26% 34% 42% 49% 58% W = Lo —+- —
1 - ¢ -
AP — ¥ - ] y A
] - — o — @ ’
T = il W NN 7
s5C 0% | 4% | 49% | se% | e2% | 71% r: Al | . MBEOTE W LS ‘
» i e B | WY,
10°c 5% | 42% | ss% | es% | 7s% | ss% | 9% § L " I T ¢
o - . - | i] _ | |
20°C 35% 45% 52% 63% 71% 80% 88% 100% @ 45 1 1B ¥ X 3 35 4 45 & BB E EE T 4 45 1 16 ¥ ke 2 & 4 46 B HE & &5 7
ate ol ries ¥ in mah —p- Fuis of riae v in mh —g-
30°C 42% 53% 61% 2% 0% 88% 95% 1068%
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ONLINE CALCULATION

Calculation for conrete pressure

Consistancy class:

Assumptions:
Qutside temperature has no influence on concrete temperature.
Max. pouring rate isv=7 m/h
Max. concrete heightigH=10m
Compacting is done with inside vibrators.
Max. dipping depth of vibrators is less than h,

End of solidification . attemperature T_..  h

. -

miam

Reference temperature T
Conrete temperature while pouring T.,.... °C
Concrete height H: m

Density of fresh concrete y: kN/m?®

Concrete pressure om;
kNJm? | |

* Pouring rate v

[«[-] |

ONLINE CALCULATION

Formwork Load Monitor
based on DIN 18218:2010-01

Terms and conditions of use »

boundanyconditions LU

consistency class F1

final et

te at Te pey

reference temperature
T et

pouring temperature

TE‘.,p:}uring
pouring height H
[ ] special conditions

=y
Cd J1atlg

include formwork

formwaork system DOMING 250

mounting direction vertical
tie DwW15

tolerance line 6

OK

maximum rate of rise 7.1 m/h

h = 500 (250 + 250)

B datashest

CLICK HERE

http://www.peri.co.za/en/knowledge/formwork load monitor/formwork load monitorapp.cfm

doka

Concrete consistency
acc. to DIN 18218 (1980)
or DIN 1045 (1978)

K1
K2
K3

Flowable concrete *

b

Dokaflex 30 tec
Calculates and visualises the
type and spacing of the form-
work beams and props needed
for using Dokaflex 30 tec
efficiently. more

Doka Calculator for fresh
concrete pressure
Calculating the permissibie rate
of placing and the meximum
fresh-concrate pressure. more

Slump [a]
acc. to DIN 1045 (1978)
Diameter in mm

<400

Concrete consistency
acc. to DIN 1045-2 /
DIN EN 206-1 (2001)

F1
F2

410 to 500 E3
500 to 600 ° F4

F5
F6
ScC

Dokaflex Op i

FRESH CONCRETE PRESSURE ON VERTICAL FORMWORK

Slump [a]
acc. to DIN 1045-2 (2001)
Diameter in mm

<340
350 to 410
420 to 480
490 to 550
560 to 620

=630

=700¢

* Flowable concrete is defined acc. to the DAfStb-guideline for flowable concrete (1995).
® The concrete consistencies F5, F6 and SCC are not covered by the DIN standard 18218 (1980).
¢ For a slump [a] = 700 mm the DAfStb-guideline “Self-compacting concrete” has to be considered.

ONLINE CALCULATION

TheF Experts.
Doka Calculator for fresh

concrete pressure

Calculating the permissible rate of placing
and the maximum fresh-concrete pressure.
more

Dokaflex 15 )

Optimises the spacing of
Dokafiex 1-2-4 beams and
props as per the requirements
of your structure. more

Calculates and visualises the
typa and spacing of the form-
work beams and props needed
for using Dokaflex 15 efficiently.
more

D)

CLICK HERE

Doka Calculator for fresh

concrete pressure
Caloutating the permissibie rate

of placing and the meximum

fresh-ooncrate pressure, more

www.doka.com

http://www.doka.com/web/tools/apps/doka-apps.me.php
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CONCRETE TYPES AND CONSISTENCY

Concrete consistency Slump [a] Concrete consistency Slump [a]
acc. to DIN 18218 (1980) acc. to DIN 1045 (1978) acc. to DIN 1045-2 / acc. to DIN 1045-2 (2001)
or DIN 1045 (1978) Diameter in mm DIN EN 206-1 (2001) Diameter in mm
K1 - F1 < 340
K2 =400 F2 350 to 410
K3 410 to 500 F3 420 to 480
Flowable concrete * 500 to 600 ® F4 490 to 550
F5 560 to 620
» Types of Portland Cement —b F6 =630
Portland cements are hydraulic cements composed primarily of SCC >700¢
hydraulic calcium silicates. ASTM C 150, Standard Specification for -
Portland Cement, recognizes eight types of Portland cement:
. ® Flowable concrete is defined acc. to the DAfStb-guideline for flowable concrete (1995).
Type Land Type IA* _ _ ® The concrete consistencies F5, F6 and SCC are not covered by the DIN standard 18218 (1980).
General purpose cements suitable for all uses where the special <F | > 700 he DAfStb 2l ugalf . " h b I d
properties of other types are not required. o or aslump [a] = mm the tb-guideline “Self-compacting concrete” has to be considered.
T ITand T ITA* ~
Type II cements contain no more than 8% tricalcium aluminate T Consistency means amount of water needed to prepare a plastic
(C3A) for mOderate Sulfate rEISIStan(':e' Some Type II Cements meet Cemens,a32-pagepubllgtlon covering numerouslcementtfypesand thel:physl- m|XCOnS|StenCy teSt |S done USIng VIC&t'S appal’tUSCOI’]SIStency Of Cement
wsa?"]soge{/a;: I;‘Ifigrﬁg:t‘;drat'on option of ASTM C 150. T should be less than 30%consistency test is used to find the amount of water
Portland cements that meet Type Il requirements also must meet all ofthe > Types of Hydraulic Cements to be mixed with cement.It is necessary to find the consistency because
requirements of Type | cements, except those for compressive strength. All portland and blended cements are hydraulic cements. amount of water present in the cement paste may affect the setting
Type I/ll cements meet both the CsA requirements of Type Il cement and "Hydraulic cement” is merely a broader term. ASTM C 1157, time.standard consistency is indicated by the vicat plunger reading (5 to 7)
the compressive strength requirements of Type | cements. Performance Specification for Hydraulic Cements, is a performance from the bottom of mould(IS 4031 (part 4)1988)
* specification that includes portland cement, modified portland
Chemically and physically similar to Type I cements except they cement, and blended cements. ASTM C 1157 recognizes six types The concrete slump test is an empirical test that measures the
are ground finer to produce higher early strengths. of hydraulic cements: workability of fresh concrete.
Type IV Type GU-general use
Used in massive concrete structures where the rate and amount of Type HE-high early strength i ; ; ;
heat generated from hydration must be minimized. It develops Type MS-moderate sulfate resistance e More speqf/cally, it measures the consistency of the Concret.e n
strength slower than other cement types. Type HS-high sulfate resistance that specific batch. This test is performgd to check the consistency
Type V Type MH-moderate heat of hydration of freshly made concrete. Consistency is a term very closely
Contains no more than 5% C,A for high sulfate resistance. Type LH-low heat of hydration related to workability. It is a term which describes the state of
*Air-entraining cements o ) . fresh concrete. It refers to the ease with which the concrete flows.
» Types of Blended Cements Th/|75 '”for;‘at'/‘?” was excerpt:fg from chl_s Portland, Blended, and It is used to indicate the degree of wetness. Workability of
Blended hydraulic cements are produced by intimately and Other Hydraulic Cements, a -page pu ication covering ; : ; ; ; ;
uniformly intergrinding or blending two or more types of fine numerous cement types and their physical properties. concrete is mainly affected by consistency i.e. wetter mixes will be

more workable than drier mixes, but concrete of the same
consistency may vary in workability. It is also used to determine
consistency between individual batches.

materials. The primary materials are portland cement, ground
granulated blast furnace slag, fly ash, silica fume, calcined clay,
other pozzolans, hydrated lime, and pre-blended combinations of Other resources for information on Portland cement production

these materials. and technology:

Fotognizes flve primary ciasses of blended coments ST 100 i oW Inon botn blended ane partand cements The test is popular due to the simplicity of apparatus used and
Type IS-Portland blast furnace slag cement moves away from requirements on chemical composition ’ simple pro_cedure.. Ui.ﬂ.‘ort.unate/y, the simplicity of th¢ test often
Type IP and Type P-Portland-pozzolan cement Portland Cement Characteristics-1998 allows a wide Va_r’ab’/’ty in the manner th?t the te_St is performed.
Type I(PM)-Pozzolan-modified portland cement Results of a survey of cement manufacturers compiles information The slump test is used to ensure uniformity for different batches
Type S-Slag cement on currently available cements of similar concrete under field conditions,?5127128 and to ascertain
Type I(SM)-Slag-modified portland cement Prescriptive vs. Performance Specifications for Cements the effects of plasticizers on their introduction.®£134 1n India this

A description of the differences and some of the potential benefits

and drawbacks of each test is conducted as per IS specification.
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&m_rn

0)
FORMWORK LINING MATERIAL g
¥4 PROPERTIES OF WOOD
. S DESIGN BASICS
Formwork and concrete form types[edit] = ‘
StruCtural Formwork comes in several types: S eovmevoonsor o
Traditional timber formwork. The formwork is built on site out of timber and plywood or moisture-resistant particleboard. It is easy g
D esi to produce but time-consuming for larger structures, and the plywood facing has a relatively short lifespan. It is still used ELACTICITY =
gll extensively where the labour costs are lower than the costs for procuring reusable formwork. It is also the most flexible type of MODULE §
i w ] formwork, so even where other systems are in use, complicated sections may use it. =
n 010 http://en.wikipedia.org/wiki/Formwork cce: AL-22.4
pedalh WL ' TABLE 3.1: BASIC WORKING STRESSES AND ELASTIC MODULI OF FORMWORK PLYWOOD (MPa)
NE NE NE NE «E NE - Stress Stress Value MPa
g g é E g E ik Bending Tension Shear Compression Modulus of Modulus of
b F F F Elasticit Rigidi
o0 oo o9 Fp 1 s ¢ y Y
00 9000 9 E G
o 8 o O O 8 —
ou? i u; “ﬁ oo F11 1.0 6.6 1.80 8.3 10500 525
W wwwww E F14 140 84 2,05 10.5 12000 625
A A A A 4 4 0 F17 17.0 10.2 2.30 12.8 14000 700
10.718.016.415.314.614.0 F22 220 132 2.30 16.5 16000 800
\ / F27 27.5 165 2.30 20.6 18500 925
9.317.015.6{4.714.0|35 A The above basic working stresses must be modified with the appropriate factors from AS 1720 for the concrate formwork
/ application lo eslablish actual design stresses. The duration of load factor K; has been taken as 1.65 from AS 1720.

/|
/ 40 cm

8.0|6.0|4.8/4.0]3.4]3.0 \ V

6.715.0/4.013.3{2.9]25

oS
5.3|4.0|3.2|27]|23|2.0 Y/ L.’Q/
4.0|3.0|2.4[2.0[1.7]|15 W _»| 35cm
§ ] |
£ 27|20(1.6/1.3[1.1]10 - o] e
- S 30 cm
= \'><\
2 13]1.0/0.8|07]06]05 /] [sepee]
S f —— 25 cm
= | S e —] - ' "
& 0ofoojoojoofo.0]00 =5 . . _—

Wall formwork 0 10 20 30 40 50 60 70 80 90 100 Concrete e e e T O DR R AHDRECTION NOBULUS () ERR STANDARD

ressure q I

: ! : } ! : ) } | } > kN/m?] Identification Nominal Plywood Face Grain Plywood Face Grain
R Code Flywood Parallel to Span Perpendicular to Span

Slab formwork 0 ‘20 40 |60 | 80 ‘100 Slab Thickness d [cm] Thickness — = —— Z

mm joment Ol ection oment O 2ction
10 30 50 70 90 o) Inertia (1) Modulus (2) Inertia (1) Modulus (Z)
mm4 / mm mms3/ mm mm4 / mm mm3 / mm
| 12105 I 12 70 10 80 | 188 |

The modulus of

elasticity and the Maximum deflection f=0.0068xqxL4/EXxI

permissible tension is

_i<
————— based on the grade .
’E and moisture content Maximum Moment M:O]_O7lquL2

L

of the plywood.
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FORMWORK LINING MATERIAL

B2

Face Face grain (FRRRRIRRRRNRINY)
to the span (11) bm:spm(l-) i;;’j]' i ' ‘

“ J ; H Eirzlr‘nml:f?;:.right Iyw:;;aggl; niaanaFm MDF,
grain diraction of ., 9rain ditecion o |l &k\ | UPM Plywood Properties Plywood is a wooden panel composed ~  mabmvoad. ~
surfce veneers surface veneers of thin cross-bonded veneers glued

together. For greater strength
. . properties the veneers are laid
WISA-Form Birch 18 13-ply WISA-Form Birch 18 mm, 13-ply E — 3 . . . ] .
peisbirdentrdu et i kit Finaa e b _ 2 i crosswise, i.e. the grain directions of
2t§m zlémé ‘ \ _ — T two consecutive layers form a 909
o | 7 : 9/' angle
] "
E"S—X" /‘/ o g1 N o g
s | \/ ? Y _32 5 1' N ._// e 58 mm http://www.wisaplywood.com/en/plywood-and-veneer/plywood/plywood-properties/Pages/default.aspx
1 -~ -: 200 men
i | = — 1 +° -
% ‘ // P4 w_ﬁu.ﬁ?ﬂ__“ mm 2 y //‘\“-_ﬁ 209l %:
sl e T e s Myl 1 LIoe - Table 2-3. Standard plywood products M
oMt B ) ei--1" _ 200 mm Plywocd Birch Combi, Combi mirror | Conifer (thin vensara) | Conifer (thick venaars)
0 10 20 30 40 50 &0 70 80 90 100110120 0 10 20 30 40 50 &0 70 80 90 100110120 = = = =
lood kN/m? ood k\/im? Faca Birch Birch Conifer Conifer
Cora Birch Birché& Conifer Conifer Conifer
MNominal EN 315 Finnish plywood | Mo of phies | Weight*** | No of plies | Weight*** | Mo of plies | Weight** | Mo of plies | Weight**
WISA-Form Birch 21 mm, IS'P'Y WISA-Form Birch 21 mm, 151,', thickness® |  thickness tolerance thickness tolerance®* kg/m? kg kg/m?® kg/m?®
grain direction parallel o the span grain direction perpendicular to the span mim mim mm
Nl — 5 o min i min B
ML Qrar% | |pafNe ] L - e e —————
1 A B oy [ B 75 L X . . . ; A :
§ 1/ 4 P %: g, / Pl ﬁ/ e ] 8.3 a5 88 9.5 7 6.1 7 5.6 7 47 3 4.1
'Ti - e s [ ——l 10 mm
3 ,/ C/ _ g o o = g IV, ‘// AT 12 11.2 126 115 12.6 9 8.2 g 7.4 g 8.2 5/4 5.5
LX 8 % g T P e S B 051 LR " —T= —-— 15 14.2 16.7 14.3 15.3 11 10.2 11 0.3 1 7.8 5 8.0
7 g B8R N ER ot o -l ees 4, POT S PO B A o)
" mm A1} P 18 17.1 18.7 17.1 18.1 13 12.2 13 1.2 13 9.4 716 8.3
010 20 30 40 50 €0 70 80 90 100110120 ©0'16 70 30 4 5 60 70 80 90 106116120 21 20.0 21.8 20.0 20.9 15 14.3 15 12.0 15 10.9 7 9.7
ood kN/m? ol /e 24 299 24.9 29.9 3.7 17 16.3 17 14.9 17 125 a/8 1.0
Molstire content 27°%, short time loading 27 5.2 2B.4 25.2 26.8 19 18.4 19 16.7 18 14.0 1119 12.4
30 281 315 28,1 20.9 ) 20.4 21 186 21 15.6 13/10 13.8
Partial safety factor for the material is 1.3. Parfial safety factor for the loads is 1.2 2% e _p T — — e
(according to the Handbook of Finnish Plywood, 2004). 40 38.4 41.2 38.8 41.2 29 27.2
Deflection limit L/300 of the span 48 433 464 - 6.4 32 ks
50 48.1 51.5 48.5 51.5 35 34.0

Support width is not taken into account in calculations

The modulus of
elasticity and the i i _
permissible tension is Maximum deflection f—00068XC|XL4/EXI
““““ based on the grade :
and moisture content Maximum Moment M=0 1071q|_2
of the plywood. :
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Moments and Bending Moments of Inertia, Area, Mass B3

I-Beam Calculator

Moments and Bending Moments of Inertia, Area, Mass

http://www.had2know.com/technology/I-beam-calculator-moments-engineering.html

I-Beam Engineering Calculator

D= |B | cm
d= 27 | em
H= |12 | cm
I-beams, also called "wide flange" or W-beams, are h= 4 | cm
preferred in construction because their I-shape allows them
to withstand strong shearing and bending forces. See also L= |1[]EI | cm
Hollow Rectangular Beams. To calculate loads and forces on
an I-beam, you need to know the cross-sectional area, the 5= 0.55 | ka/em?

moments of inertia in the x- and y-directions, as well as the

: e - as Compute I-Beam Properties | | Cl
bending moments of inertia (aka area moments of inertia) | Compute HBeam Properties | | Clear |

in the x- and y-directions. Cross-Sectional Area =
Using the image above as a guide, enter the dimensions of the I-beam |95_4 | cm?
into the calculator. D is the width of the flange, d is the width of the web Beam Volume =
(center support column), H is the height of the web, and h is thickness |9540 | om?
of the flange. In the calculator, L is the total length of the beam and d is 5 Mass =
the density of the material. eam Mass =
15302 | kg
For the calculator, enter distances in centimeters and the density in kg/ Moment of Inertia Iy =
cm3. Remember 100 cm = 1 meter and 1000 grams = 1 kg. Use the |:14E-3184 | kg-cm?
Had2Know conversion calculator if needed. :
Moment of Inertia Iy =
h Y 14438189 23167 | kg-cm?
X
d | Iy

D & = density
L = beam length

http://www.engineersedge.com/calculators.htm  http://www.onlinestructuraldesign.com/calculations
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Bbanka [lepeBAHHaA A1 MOHOJIMTHOIO CTPOUTEJIbCTBA OT Npou3BoAUTENS

Ona cncrembl NnepekpbITUA pa3bopHo-nepecTtaBHOM onanybkm

H 20 Floor Table 2.5 x 4.0 m H 20 Floor Table 2.5 x 5.0 m

- 4.00 m - ‘—' 5.00m

A & B

10 m# shuttering surface 12,5 m? shuttering surface

%
\.\/\ 2
300.01 T 300.02 /ff% S~

__#4-—-.#/’# /
!:_. m#
f
1 (il
e el el &

25 b

0 25 L

2.50m

150
200
20

=50
—= 25!"‘

t—————————— 2.50m
-._,_‘_‘__‘_‘_‘H
—

WEIGHT=5.00 kg/m

to

H20-Mechanical Characteristics:

L L
;

=
1B
=
-

Elastic Module: E=105,000 kg/cm?2
Resistance Module: W=460 cm3
Inertia Module: J=4600 cm4
Fir wood bending R: | Z=1,20 kN/cm2
Bending Moment: M=5,00 kNm
Shearing Force: T=11KkN
Weight: Pm=5,0 Kg/m
LOAD ASSUMPTIONS:
Weight of concrete: 26.00 kN/m2
Dead load table: 0.40 KN/m2
Live Load:
Slab Probe Load Probe Load
Thickness: A (kN) A (kN)
T (cm) Slabh=2.50X4.00 Slabh=2.50X5.00
10 10.90 13.60
15 14.10 17.70
20 17.40 21.70
25 20.60 25.80
30 24.00 30.00
35 27.90 34.90
40 31.80
45 35.70
L} p I
SLAB 2.50X4.00 mt ALTINAY LIBRARY
Rev-3 SLAB 2.50X5.00 mt
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Bbanka [lepeBAHHaA A1 MOHOJIMTHOIO CTPOUTEJIbCTBA OT Npou3BoAUTENS

Ona cncrembl NnepekpbITUA pa3bopHo-nepecTtaBHOM onanybkm

READY SLABS FOR ANY SIZE

A G

The modulus of elasticity and the permissible 0.0068 - q - L*
tension is based on the grade and moisture Maximum deflection f =
content of the plywood (see page 8). E-l

Maximum Moment M =0.1071.q - L2
(valid for at least 3 bays)

SLAB FORM WORK SPAN BETWEEN LOWER BEAMS (m)
Slab Load Upper grid distances b=(m) Span between probes
0.5 | 0.625 0.675 | 0.75 1.00 | 125 | 150 | 1.75 | 200 | 2.25 25800 300 | 3.50
cm kN/m2 -
Lower grig-fistahces a=(m)
10 4.35 3.67 .40 3.33 3.20 2.91 2.70 2.48 2.29_1+—7. 1.69 1.44
12 4.87 3477 | 3.22 3.15 3.03 2.75 2.55 /%_34_/477 2.03 1.91 1.51 1.29
14 539 [~3.30 3.07 3.00 2.89 2.62 /%_ﬁ/ 22 2.06 1.93 1.81 1.36 .17
16 59¥ | 3.17 2.94 . 277 }iy .33 2.12 1.97 1.84 1.65 1.24 1.06
18 43 3.05 2.83 | 2.62—12.42 2.23 2.04 1.89 171 1.52 1.14 0.98
20 | 6.95 2.95 S 2.68 -1 2.58 2.34 2.15 1.96 1.81 1.58 1.41 [PI2708 1.06 0.90
22 7.47 2.86 2.66 2.50 2.27 2.07 1.89 1.68 1.47 1.31 1.18 0.98 0.84
24 7.99 2.79 2.59 2.43 2.2 2.00 1.83 1.57 1.38 .22 1.10 0.92 0.79
26 8.51 27 2.52 2.37 2.16 1.94 1,72 1.48 1.29 1.15 1.03 0.86 0.74
28 9.03 2.65 2.46 2.32 2.10 1.88 1.62 1.39 .99 1.08 0.97 0.81 0.70 et WoahEoT lorWeiR
30 9.61 2.59 2.41 227 2.04 1.82 1.53 1.31 1.14 1.02 0.92 0.76 0.65 weight: a=0.35 kN/m?2
35 11.17 2.47 2.29 2.16 1.89 1.58 1.31 1.13 0.98 0.88 0.79 0.66 0.56 Weight of concrete: b=25 kN/m3xd(m)
40 12.73 2.36 2.19 2.05 1.73 1.38 1.15 0.99 0.86 0.77 0.69 0.58 0.49
45 14.29 227 901 1.93 1.54 1.23 1.03 0.88 0.77 0.68 0.62 0.51 0.44 Changing Load: p=0.20xb (1.50 < p < 4,24 kN/
50 15.85 2.20 2.01 1.83 1.39 EET 0.93 0.79 0.69 0.62 0.56 0.46 0.40 Total load: g=atb+c
55 17.41 2.13 1.92 1.68 1.26 1.01 0.84 0.72 0.63 0.56 0.51 0.42 0.36 . .
60 18.97 2.05 1.84 1.55 1.16 0.93 0.77 0.66 0.58 0.52 0.46 0.39 0.33 | [Maximal deflection moment 5.00 kN
65 20.53 107 171 1.43 1.07 0.86 0.71 0.61 0.54 0.48 0.43 0.36 0.31 | [Moment of Inertia Ix: 4613 cm4
70 22.09 1,90 1.59 1.33 1.00 0.80 0.66 0.57 0.50 0.44 0.40 0.33 0.28 | Maximal deflection: f=1/500
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HH20S

HH16S
FORM WORK GIRDERS

HH12S

STANDARD FLANGE, DOUBLE WEB, LONG LIFE,SELF WEDGING

H20S HH16S HH12S
Permitted shear force-Q) (kNewton) 13.00 11.00 8.50
Permitted bending moment (kNm) 7.00 5.00 4.00
Moment of Inertia (Iv=cm4)
Weight (kg) 5.90

Deelgn Span

™ Face of Support

Cleer Span ]
Fecs of Suppart
i
|
1
) Weosteres —._ | . T aAp
- Install web stiffener
snug to the flange Z
closest to the bearing
Nails ——— | location.
ﬂ"//— gy
Bearing Location
- Design Span nte Design Span - Cantilewer
| |
Bearing Centarline - -

END SPAN

#1

INTERIOR SPAN

TOMORROW NEW FORMWORK TODAY

[ NOTES |

Store joists in vertical crientation.

Do not stack or
handle joists flat.
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