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: 520l awdil 52l olliwl adyh. 3

. uloguyll @ilho agaell ¢clhall i go skl -I

g wlog wyll yL_&lho a_slilg 3g_aell @ 48gi yl g—o 2SI -T
Jolaall
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- olaslg @éwll awball olail -1
- oSl g @awlll awiall sl oligo.]
: ol -1

(&_ngl- gl A)*a_ngT)glhé yiig jwu_imdalg Sl o
ale Laye @ slgll he Al gjg-1) & wil allg 8ll Jo wig ngi
w6 oilg all jy ¢ g iolg & wil ailg_8ll ¢l hs 3 0 1Sl ah w0
e iyl gl o au Al <Ll JLa uio anlag &yl

. aSuwloio p¢ ayi gl aloy iyl

0—o a_ Ayl uilc (Shores ) a_wljl oilg_d&llg nga Jhy o -
Mud  Sill) yc cligi wll j <oy dils ayalall gl @l wall alwpll
lauc gdlgll henll lalaaig ailwpall alnl clag (

: (Shores ) auwll oflgall - T
999 g Agi(a nqt*a ngt) o ggp cycdlacui o
aloluo uileg 6p tblo aal wall &lwpll ; gh wilel gl oliiyall
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il 6l Jaa laio (el
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: (Stringers ) wlolll -
fNgig (ang N ang &) cbhé s waall wwdll o wlalao yie
vl hadll a.__Lu)TJ“ ailg dll aulai g o Laiuli oig o w e

wg—wio hi ng yjlhil J_oa Laio yayp ¢llg 12 10l ug winll 2_ic
. Qb wll

: (Joists ) y)lhill -¢

Jighlig (ang T* ang ) glhd s wgall windll go wlalao yie
J—0o1 g0 Laio pa9llg oldlell videl Laikhy v e g-ngi a olino
.Quhill

. ( Sheathing ) guhill -0

ad_nllal el all og (dng | * angé) glho aliy alg i o
-0 (uollo g I wid g o algly el wl ¢ Soyg & sblho alwpl
. Quhill

. olailyl -1

8993 Uy iyl go o 1A e Jé&y U gl wle gngig lane) go agwlyl
- wnl Wi Jlogdl asp
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LA uLo wia uile oilq all 1w Lewig wlslell o wl jo-awiyl
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(wguwio ) clojl agye09 hih yo ' ¥ (il adac o claill 2oy
- IS yoss ella piy uislg Wawllg wladl jlewd
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ool g Giwll ayidll ol olliwl. 3
. Guhill algll gy wleho agag pac go skl -

dicgi g wubdll ailio go astl -T

. aolall gl uglholl uguwiallg upill go sl -1
Jhall gl olas uilgy awsl) go sl -¢

ool Loy wigdy wull @ijl algll agag go skl -0
auoll oilgallg wishell gulo acaanll agag go sk -1
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Baniall e Jlas
+ agubdll 6 il wile aeslgll Jlaall

: (vertical loads ) awi) Jlaal -I

: ] oandiig 6.l wile aesdlgll awolyl Jlaall e éjlc i

: (Dead load ) &io Jloal.l

aqjlall ailwAll gjgg leunai 6amll yjg

: (Live load ) an Jaal.u

.l Jloadl g ailwpall unl 6agagall alagl! gjg

: ( Lateral loads ) @)l Jloall -1

Sl e alaeall aspg abyl wili ge aaililg awyell Jloall o
(effect of wind ) alyl Jloal.l
3 | slab edge wle Loyl ggs abyl of

( movement of equipment ) wlaeall asp.u
Bl uile awye Jloab ji§i wlaeall asp
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. il heall-
g 620cll dla o jgsig 6l wile awlll hgenll e sjlic Lo
hilgall

ail—wpll ,_ioig
J—6 ailw 6alas
g il_aill el
) N ) B TR
acl_w IT llg—a

oS dilwpall
alilud! @l

E dlpmiall AJWJI

M el
Iil N all

i)l Gadddl Lle L uladl henll
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: (rtical loads ) awwl; Jlaal -|
: (Dead load ) aio Jloal .|

0—oy Ug 62g_2g0 Lail i a_als JLieog a_iwll lJLo:\DI JLaQg
lallos| gl lowei gl lalds)

D.L=weight of form + weight of Reinforced concrete
aaluwaoll ailwpll gjg + 62l gjg = cuall Jaall
Weight of form = 4- 15 b/ft"2 = (10-15 )% total weight
ailo anll JLaallg ailwpll gjg djléo pé n 62 il gjg gls 1al
- auibdll 6aill yjg Jlool o

weight of Reinforced concrete = ts * ¥ reinforced concrete
ts (thickness of slab ) ((ahlJl ailai)

y reinforced concrete ( dilwpll aolis)
yconc = 110 lb/ft"3 ~ light concrete aaioi ailwpi
yconc = 150 lb/ft"3 ~ Normal concrete aalc dilwp

yconc = 300 lb/ ft*3 ~ Heavy concrete al) ailwp

: (Live load ) an Jloal.u
alacall g Jlagll gjg Jio wawll §go anl Jlaall ye éjle wiog

/abdulla.mansor.construction G/abdulla.mansor 0
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50 (b/ftA2 Wlago g wnll dla id
L.L

75 b/ft"2 wnll £l wlaeo olaiiwl &l wio
W total =D.L+L.L—> =(ts * ycon + 50 ) *1.15
Where : W total = Sl aiwlyl Joal Safety factor
W total.%_ 100 psf wlaeo jgu wnll
W total;,é_ 125 psf wlaeo agag 16 wnll

. (Lateral loads) awll Jloall ~ -T

uLle vl eoll @ 8gi @ s JLio wieg awily Jloal 1)l uide j§ s

aogléol bracing ., ., . ELE L .
L cladg abdl JLaal Leyl I
plai g Ag wy 9 abidly .._%Ioda&uxbl

(effect of wind ) alyl Jloal.l
- @awll ol
1-100 Ib/ft~2
2-y wind * (h/2) ~ where h ~ Il go dwll glajl

Where y wind 2 15 b / ft3

1,2 picudll go pshl aowall 231 o

/abdulla.mansor.construction G/abdulla.mansor 0




: hilgl olad

1-100 Ib/ft"2
2-y wind * (h/2) ~ where h ~ Il go adwll glajl

Where y wind2 15 b / ft*3
:(movement of equipment ) wlaeall asp. U
0.02 * D.L*L(arye gl @auwll Jgh )=0.02*( yconc * ts )
ailll Jloall @103 po usDl acudll il oy
: (Lateral pressure ) wuwilall hanll -
. 8o hilgallg 8aacll ygsig 6l wile il henll 3¢ fjle v

Factors affecting on lateral pressure : ( For Columns)

62wl wle bl henll wle §§i wiillg Jolgell
1-Weight of concrete ( yc ):-
P=y*h

Poc y h

Px h

P=y*h
Where yc = |b/ft"3
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e powlo wiagh wuoli @lie 2gy

Leyf 299 « cwlal he Al alj Lals alunall hga wll ¢Lajl alj Lolss

e Al alj ailusyll & 0liS Leyf el Lolso , Y€ +P 0 -0 w10 wold
il

2-Rate of placing (R) : allw@ll un Jaco

a0 Al nij wraJl gojdl 225 U allwpll glo g ojjo wnll Jaeo gls i3]
OS2l vle vl henll ap llillg

3-Vibration :( cloall ) jgll
e heall 1) wllilbg alwpall (o alhgalo dgrw wuwwy jgll
.52l
gl jgll go % (T--1-) awniy hoall 3j (nsylsuall gl
bl wile opili Josy J5lo 4 ft Goc o jall auwnill
Jlicll (16 023l oy 4 ft (o psT @oc uile jglig

4-Temprature : ¢)lpll aq)a

1
P«x=
T

63l « 8yl )l & vya g wwlall he Al gylo uise u_wli Jlio
aillwpll (alni) el aac (16 8aLyj (16 wuwi §)lpall a2
Sl le gslgll wlyl henll go Jlai g

/abdulla.mansor.construction G/abdulla.mansor °




(il Bila quny agasll (o 6ft e agasl gl 12])

Factors affecting on lateral pressure : ( For walls )
R wnll Ja2o wilc 20ie)
1-R=7ft/hr

9000%*R

P Tmax =150 + (Psf) < ol «Jag Joll aayall a4l aiy
P 2max = 2000 (Psf ) +— l@isg loiouhy Jilw cuwyd alwpll
(Ll 6519) aieo 6]

P3max=150*h (Psf ) «—
2- 7<R<=<10ft/hr

P1 max= 150+ 43;{00 n 28°T°*R (Psf)

P2 max = 2000 Psf
P3max=150*h Psf
3-R>10ft/hr
Pmax=150*h  (psf)
Where P max £ 600 (Psf)

Ul go &l i o 600 Psf e Jlgall go Jla wb Jai V)
(agylul
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Where :
Pmax ~ max lateral pressure ( psf)
R ~ Rate of placing (ft/ hr)
T ~ Temperature () culajgo
Cylaygal Loy oi yogy ol §lnll aya wils 1alg
F=18C+32
H ~ max height of fresh concrete

aqjlall alwpll hgéwl ¢lajl vindl ge e

- Lateral pressure on column Form: :

9000*R

P1 max =150 + (Psf)

P2 max = 3000 ( Psf)
P3 max = 150*h ( Psf)
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+ oilbiiwlg adbull GUaleall olaiiwl by
nale vnaillijqr cuiowll -I
yc =150 b/ftA3-T
ailwpll olbla] aagy -
Aqjlnll alwpll hall Slump s 4in-¢
4 ft = cloall Gac-0

<l<so eloall ox !

: anoaw Olhallo

hilgall gilgé paiiwi 6t ye 2gaell agy alj1a] -I

2 3§ lanll olihwg gy wll wnll ula 90 ag ag wlla i o -T
P=150*h aousll

8ft o ahall glaijl 3 U ol wile wnll oi-#

a iy Joall 45 wnll (6 a3 nall (pump) olaaiwl o lal-¢
%10

0 laleoll go Pmax & 12gi 10+ c ailwpll culs 1al-0
aududnll alwpll aslis wile cly audall p 21gi

adioalolaleall o pmax 150
p YC  apaiuwall ailwpll aslis
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Solved Examples :

Example 1 :
Given:
H=12 ft R=3ft/hr T=15°c

Req: Draw the lateral Pressure distribution ??

First H=12 ft > 8 ft Then its wall
AndR=3<7ft/hr
T=15°=1.8*15+32=59 f

9000+*R 9000%3

P1 =150+ = 150+——— = 607.63 Psf

P2=2000 Psf

P3= 150*h= 150*12= 1800 psf

Then Pmax = 607.63 Psf 4ft

h ‘=”";“x = 607.63/150= 4 ft : \
st | |

Pmax

607.6 Psf

607.6 Psf

(" 'i/abdulla.mansor.construction G/abdulla.mansor 0




Example 2 :

What are the difference between lateral pressure of fresh concrete
and the hydrostatic water pressure ?

Swliwgyuall henll g aqjlall alwpll cwlll heall jw Gl go o
¢ olall

1- hydrostatic water pressure :

Joa aic il Joall go <la) Jilw hen Jhg Jilw hen ge 8jlc go
, P=Y *h 199 611lg.doy6 alg Llio

P=y*h
2- Lateral pressure of fresh pressure : ¥
Jwlall he All jg3g Jilwll aloleo Jolei lawn ayla o alwpll
willilbg walni bay eJaag 0P =yc*h e §lc Laic jgsioll
uln il filw go éalall dla peil elag vl honll doud pais

>

-
e

=. 0. “/abduﬁa"-ﬁbnsor.consﬂalﬂba(ga/abdullgji::l’gr?s(%)r @




Example 3:
Given: slab dimensions ( 60*100 ft )
Ts=12in, h=20ft

Req: Calculate the lateral loads :

1-100 Ib/ft"2
2-y wind * (h/2) ~ where h ~ )l go ad wll glajl

=(15*20) /2= 150 lb/ft"2

Where y wind2 15 lb / ft*3

Take maxvalue lateral load =150 lb/ft"2
3-0.02*D.L*L=0.02*( 50*1—2)=3 lb/ft"2
For X direction = 3*100 = 300 lb/ft"2

For Y direction = 3*60 = 180 lb/ft"2

Loady =180 Ib / ft
L+ v v v ¥ v v v v v v v v |

Xpeon

60 ft

i
13/ 91 00€

100 ft




Example 4 :

Given:
Wall form :h=16ft
1-y wind =30 lb /ft A2
2-y wind = 40 lb/ft 72
Req:

Find min lateral load activity on the top of the wall form by two

values of y wind ?

bildl 61 wlel wle 6gall awill Jloalll Jo bl aadll 1ngi

1-For y wind = 30 lb /ft"2

First value is 100 lb/ft"2

Second value is ( y *2)=30 * 16/2=240 lb/ft"2
Min Lateral load = 240 lb/ft"2

2-For y wind = 40 lb /ft"2

First value is 100 lb/ft"2

Second valueis (y * % )=40%16/2 =320 lb/ft"2
Min Lateral load = 320 lb/ft"2

Jgoua 3-’-‘:(33 /abdulla.mansor.construction G/abdulla.mansor 0




Example 5:

Given:

Col cross section=2ft * 6 ft , R=8ft/hr
T=25°c

Req:

A-Pmax at yc=160lb/ft"3 and h=16ft

B-Draw the distribution of pressure
C-R=18ft/hr , Pmax=800psf
Show how to control the placement of this column

..... Solution.....
A- Pmax:
T=1.8"25+32=77°F
P1 max = 150 + % = 150 + 222222 = 1085 Psf

P2 max = 3000 ( Psf)
P3 max = 150*h = 150*16 = 2400 Psf

Pmax ( the minimum of P values ) = 1085 Psf

. il gila)l @i Wl 10+ cundg 11- = ailwpll astis gl gSg

1085 _ 150
P 160

21C. 0 'i/abdulla.mansor.construction G/abdulla.mansor °
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B- Draw the distribution of pressure :

P=yh '=1157.33=160*h "~ h"'=7.23 ft

7.2 ft E \

8.8 ft

C- pact:

9000*R 9000%18

P1 max =150 + =150+ = 2253.9Psf > 800 Psf

aiol pé 6l gl 2580l yo
: olhlial Jac ojly aaliaoll Jloall an aiol yosi uis) aleg
laneig aojnll (jw asluwall Juéi -|

.aojll 2ac 6abj-T
el wllheo oladiwl -V
(alwall hgaw ¢lajl val) wnll gla)l Julas -
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Example 6 :

a. Given:

Colform h=15ft , R=20ft/hr , T=30°Cc

not ?

b. Req:
Max lateral pressure
After That :
If R reduce by Rn=30%R The value of Pmax is reduction by 30% or
..... Solution.....
T=1.8"30+32=86 ° F
P1 max = 150 + = = 150 + 2222 = 2243 Psf

P2 'max =3000 (Psf)

P3 max =150*h =150*15 = 2250 Psf
Pmax (.the minimum of P values ) = 2243 Psf

If R reduce by 30% R = 0.3*20=6

R 1504 °=777.9 Psf

The ratio of P . quction = 777.9/2243=34.7 %

P new ,,,,,=150+

. losiy by il g @aleall gio 10+ culil

21C. 0 'i/abdulla.mansor.construction G/abdulla.mansor °




8wl 2 puon

oy ¢ Jlaalll Jéi agyhi aile 2 oiey o wll au il 634kl awoni
J—aall Jg_ng aglgl @uh yc 621l 02 el aaliall p nliell oo nj
. niell 1aa)
: owonill wlghi -
. Jloall Glwa -I
.(Sheathing ) Guhill owonj-T
(Joists ) yjhill owanj-F
.(Stringers) wlolell ouwoni-¢€
.(Shores ) oulgdll ouanj-0
.(Bearing ) Jwoail jlial -1
.(Bracing) plaill owoni-V
: wubill olaleall ageo wag elalg wlaleall yili Wlie -
F ~ bending stress = 1050 Psi ~ for moment
H ~ Horizontal stress = 140 Psi ~ for shear

E ~ modulus of elasticity=1.5* 10 ~6 Psi

T11 ~ tension parallel to grains = 0.0 plaul (1o ©WWl wjlgall
4 'i/abdulla.mansor.construction G/abdulla.mansor
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C11 ~ compression parallel to grains = 1100 Psi
oilgall (1o WWI wnjlgall henll
C1 ~ Compression normal to grains = 385 Psi

R/ 2

L1~ loyle gélgll @wéwll Joa) aiol Guhill laws g3 vl g asluwoll (o
(lhidl gy aslwall iog )
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12 ~ lae aeslgll Jloall aiol aylhil lays oS wiillg aslnall o
(wblhell gy aslwall )
L3 ~ loulc aeélgll Jlaall aiol wlolell law ygsi willg asluall (e
(oulgall gy aolwall)
: wynic uile aaiei owonil (1o aoaiiwall wlaleall yaig
1-Factor of short term :
f1 wuwodll oladiwl wlo 2ac (e 6jluc
1=1.25 ,2™ =1.15 ,39=1.1,4"=1.05
2- Lumber wet factor :
f2 cunall aighyll Joleo ye 6)le

pniell a_jll el_Jag (Sheathing ) h 66 g uhill @ 0 pa3i g
ailwpll gnllall

F2=0.86 (F) , F2=0.97 (F), F2=0.97 (H)
(stress ) wlalmall ule olloleall 030 ili
F=Ftab*F1*F2
Ftab= allio aaués lalaall aa
F1=pl2iwll alo Joleo
F2=0.87= aghyl Joleo
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E=Etab * F2 (0.97)

3-Cross section reduction :

f3 glhdll yuedi Joleo
a) Sheathing:
T design =(1-0.25")=0.75 "where t( thickness of sheathing)
b) Joists and stringers:

Tdesign=(t-05")=15"
: gl dla o ail any ella gog

T<2" ¢hdllgo " .,T0 and ob
Tz22" ¢lhdll go ” -,0 oA oy
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For sheathings:

1-Design loads :
Wit=(ts * ye+50) * 1.15=.............
Ts= 028l ailwpll elow , ye = 150
~Wit=(ts*150+50)*1.15

2-Properties of Area:

A=b*tdes=12"*(t —0.25) * —"  after reduction

S=first moment of area

3-Stresses :

F=Ftab*f1*0.87 : H=Htab*f1*0.97
E=Etab*0.97

4-Distance between Joists :

A-Check of bending moment :

L1=10.95* [== | F-~ bending stress

w

S~ first moment of inner

w~ design weight
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C-Check of deflection :

Ld1=1.69 3/2
w
Ld2=3.23 /ﬂ
w

(L1,L2,Ld1,Ld2) Jighll 020 3o Joh Joi a3l o
(Joists) qjlhill aac alyy| 0 ella 29y

length of slab _ w £l o
——— = aan 1ac ol il i o

il 221 Joh Y1 anud alaulg £gaplg

No of Joists =
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Example 7 :
Required :

Design the slab form required to construct flat slab:
Given :

e Dimension=15"*15"

e Height of slab above the ground = 10ft
e Slab thickness=8 "

e Construction L.L = 50Lb/ft"2

e Own weight of form=15% of total load

e Weight of concrete yc=150 Lb/ft"*3

e Wind load =15 Lb/ft"2

e Short term load is first

e Bending stress F= 1050 Psi

e Horizontal stress H= 140 Psi

e Modulus of elastics E=1.5*1076 Psi

e Compression parallel to grain c||=1100 Psi
e Compression Normal to grain C) =385 Psi
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1-Design of Sheathing:
A.Design loads :

W1:(%*yc+L.L)*1 15=( 1%*1 50+50)*1.15=172.5 Lb/ft"2
B. properties of section :
A=brtdes=12""> = 9 in"2

3
_ bxtdr2_ 12%()"2

S . =1.125in"3
3 N
=203 2O g 492 inmg
12
C. Stresses :
F1=1.25

F=Ftab*f1*0.86=1050*1.25*0.86=1128.75 lb/in"2
H=Htab*f1*0.97=140%*1.25%0.97=169.75 lb/in"2
E=Etab*0.97=(1.5*1076)*0.97=1455000 lb/in"2

D. Distance between Joists:
1- Check of bending :

L1=10.95* [£2=10.95*

=29.7in
w

1128.75%1.125
172.5
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2-Check of shear:

L2=4_O*H*A=ﬂ*169.75*9
3 wl 3 172.5

3-Check of deflection :

Ld1=1.69* /E*’ - 1.69*3\/ 143200010422 25 9 i
wil 172.5

Ld2=3.23*4/% =3.23* 4\/14550""*0'422 =24.9 in

172.5

=118.21in

Jight gyl cno anys Jof 247 o
L1=24.9 in (Spacing of Joists )

lengthof bay 15x12
L1min 24.9

=225In

No of Joists = =7.23 =8

115%12

- L1
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2 -Design of Joists:
A-Loading :

W2(Joists)=wtotal * spacing between Joists

W2(Joists)= 1 72.5*% = 323.44 |b/ft"

B- Properties of section: (2"*4 ")

A=1.5%3.5=5.25 in"2

1.5%3.52 . =) .
S= =3.0625 in™3 ‘ 0
1.5+3.5° A L2 "
= = > .
== =3.3in"g 'N,.
C- Stresses :

F=1050*1.25=1313 Lb/in"*2
H=140%1.25=175 Lb/in"2
E=1.5*10"6 Lb/in"2

D- Distance between stringers :

1- Check of bending :

L1=10.95* /F—S ~10.95* /1313*3'°6= 38.6 "
w2 323.44

2-Check of shear:

= =37.9
3 323.49
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3-Check of deflection :

Ld1=1 .69*3\/E =1.69* 3\/1'5*106*5-35 =49.29 "
w2 323.44

Ld2=3.84*4/E*I . 3.84*1/1'5*106*5'35 =48.19
w2 323.44

Take L2min=37.9

No of stringers = o2 _ 475 =5
37.9
L2=15;12 _ 34"
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3 -Design of Stringers:
A-Loading:
W3str = wtotal * spacing between stringer= 172.5*%=51 75"

B- Properties of section: (2" *6 ")

A=1.5"5.5=8.25"

1.5%5.52 )
= =7.6 in?

S

_ 1.5%5.53
12

| =20.7 in*

C- Stresses :
F=1050*1.25=1313
H=140%1.25=175

E=1.5*10°

D- Distance between shores :

1-Check of bending :

1 3=10.95* /1313*7'6 —47.6"
517.6

2-Check of shear:

L:ﬂ N 175%8.25 -37.19 "

3 517.5
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3-Check of deflection :

Ldi=1.49*" /ﬂ = 1.69*3\/1'5*106*20'7 =66 "
w3 517.5

(1.5%109)%20.7 _

Ld2=3.84"* 4\/ 60~
517.5
Take L3 min=37.19 °
No of shores = 222 = 4 84~5
37.19
L3=15;12 =36"
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4-Design of shores : (4"*4")
A-Loading :

L stringer , L shores
12

36 , 36

=172. 5* —15525[b

P shore =w1*

B-Bearing Area:
Bearing area=3.5*3.5=12.25in?

C- Bearing stress :

Pshore 1552.5
Area 12.25

Bearing stress= =126.73<1100 0.K

D-Check of slenderness ratio.:
Lo 50
D
d=4in , L ~ clear height of shores
L=10*12-(8+1+4+6) =101 in

L 101

d_——25 25<50 0.k Safe

Al ahw go o 1A ge Jay U glajjl wle wlaily pladiwl oig
5 -Check of bearing :

1.5”
A-Between Joists and stringers :
Bearing stress = Load < ¢ all
area of bearing = i \\\\\\
Bearing load=172. 5*22 s 36—970 lb = -
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Bearing area=1.5*1.5=2.25in .
Bearing stress = % =431.1 b /in?

C1=385 Psi

C1all—385*( 8) 457.2 Psi

. Bearing stress < C1 allowable
0.K Bearing is Safe

B-Between shores and stringers : 3.5"

Bearing load = 172. 5*36 ﬁ =1552.5 b 1.57 NN\

Bearing Area=1.5*3.5=5.25 in""2

Bearing stress = 1§522'5 =295.7 Psi
Clall = 385* (=== )=426.25 Psi

Bearing stress < Clall

. Bearing is safe
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6- Design of bracing :
Total force = (wind force+H )*b
Where :

H~Force due to placing =100 lb/ft

H~ ailuwall un go aaili 6gs

A
v

b ~ width of Bay
Wind force =ywind *%

Assume No of Bracing = No of Shores

Total Load
No of shores

Load / one bracing = , where h~height from ground

level
Assume bracing section is 3"*3” & L3~ distance between shores
For problem solution :

Bay = 15*15ft , Assume bracing section 3"*3"
H= height of slab from the ground = 10 ft , wind force =(ywind*h/2)
Wind force=1 5*% =75 lb/ft

Total force = (wind force + H )*b= (75+100)*15 =2625 |b

~110412_na0100
36
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Load/one bracing = % =5251b

P cos@ _525%c0s73
A bracing 2.5%2.5

Compression ( tension ) = = 24.55 lb/in2

. Stress =24.55 Psi<C11all (1150) 0.K Safe

7- Check of settlement :
Joina)l hauall (o Juéil elag eyl ailgall gy hyll plodl 023w
. Qo wll Jaa e 2ilillg
Total set = set of Joists + setof stringers + set of shores

4

Assume set of Joists =%

”

. 1
Assume set of stringers = =

12xS+xh .
=1Nn

Set of shores =

Load for shore )
Where :S~ stress for shore = f = Psi
A shore

Where : h~ clear height of shores
Lolill o plai olaviwl oi 45% awow settlement I aoud Jusilg

For problem solution :

”n

Set of Joists = %” , Set of stringers = %

_1552.5
3.5%3.5
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101
12

=8.41 ft

S

= 177.43 Psi , h=




12+8.41%177.43
1.5%10°©

Total set = (% )" *2+0.0119=0.2619 in

=0.0119in

Set of shores=

To decrease final set by 45 % use bracing in both direction.

. Final set = 0.55*0.2619=0.144 in
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Yokes dojol

|

Shores
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1-Loading :

Joa aislg uiwl) Joa gy ailwpll hilgallg 62acll olah al wio Joall
lateral pressure wuila

R ~ Rate of placing (wnll Jaeo0)
H ~ height of placing ( wnll ¢lajl)
T ~ Temperature ( §)ln)l aya)
aodll g agoell 62w wile olgll cwlll heAll ayw Guw lasg
: adlll oud SUl o yenll

9000%R
T

P2max = 3000 ( Psf)

P1max = 150 +

(Psf)

P3max = ¥c * h ~ where yc = 150 [b/ft"3

pavalmax+P2max U.D | gJ.OJl . \ . ” ul_u):\ rD.U k_U.ﬂ

2

2-Design of sheathing : (yoke spacing ) aojalll asluwwo

Properties of section : take strip 1ft * 1 ft = 12in* 12 in

A=12"*0.75 " Ih‘
S—12*0'752 |—12*0'752 D
6 12 «
h-h"
P
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3-Stresses
F=Ftab *f1*f2
H=Htab*f1*f2
E=Etab*f2

4-Yoke spacing :
A-Check bending :

Lb=10.95* /F*S
Pav

B-Check of shear:

40 , H+A
3 Pav

C-Check of Deflection:

Ldi=1 .69*3/ﬂ
Pav
Ldz:3.23*4/ﬂ
Pav

Yoke spacing = Lmin

Lsb=

(Ld2.Ld1 .Lsh.Lb) o Jgh Jol 23l ai

(h—h‘ )*12

No of Yokes =

Lmin
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T, € m,cmaﬁ&a:
il 1S ol Ui Ynlcl 50 il
B s A R S 1P g (11 gl o

. ahgalo

(ang T *ang I-) ye 2goell ghdo 6abj allh 1o gualjj olaaiwl ob
(0w 0.0-)
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 alwpl hilgal 625 puani

Studs
Joall awill Joists piej \\\

~_

L2




Design of wall forms :
1-Lateral pressure :

J1eo Rate of placingaaw uile viJgll &qjall he All dows 1aiej
Loyo aojWl guilgall jlial oi awlwl wileg wnll

Double wales 2“ *4 “

L2 |
|_ I 4 “i
2 g

/.z

Sheath i ng ‘// Stu d S 2 " % 4 .




Example 8 :

Given:

H=12ft , R=4ft/hr , T=20°c
Req:

Design of wall form

1-Lateral pressure : I
-\ h
R<7ft/hr , T=20%1.8+32=68°F <
Pl = 150+—2"% = ¢79.41 Psf ) l h-h'
68 <
P2 = 2000 Psf 5

P3=150*h=150*12=1800 Psf

P=y*h ~=679.41=150*h" ~h =452 "

2-Sheathing design :( studs spacing )

A-loading :

W1=Pmax~ where Pmax min from Pimax , P2max , P3max

B-Properties of section : ( take strip 1ft )

A=12%0.75=9In"2
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_12%0.75%

S= - =1.125in"3

% 3
| = 22075 _ 942 in74
12

C-Stresses :

F=Flab*f1*f2 in properties F=1050%1.25*0.86=1128.75 Psi
H=Hlab*f1*f2 in properties H=190%*1.25*0.97=169.75 Psi
E=Elab*f2 in Properties E=1.5*10° * 0.97 = 1455 = 103 Psi
D-Checks : studs spacing

1- Check of bending :

L1=10.95* /F*S= 10.95 * J1128'75*1'125= 14.97"
wil 679.41

2-Check of shear :

40 , H*¥A 40 , 169.75%9
Lsh=—%—=—*
3 wl 3 679.41

=61110/2038.2=29.98 “

3-L lab:

Ldi=1.69*" /E*’ . 1.69*3\/1455*103*0'42 =16.31"
w 679.41

Ld2 = 3.23 * ‘*\/% =3.23*‘*\/1‘*55*1"3*0'42 = 17.69"

679.41

Take L1=Lmin=14.97"
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1-Studs design :( Wall spacing )

\ _—

A-Loading : T

” o ]

W2=w1*= (Lb/ft") — Il
12 _— = |

£14.97 — Al

In Problem w2 = 679.41*——=847.56 Lb/ft | —|| [

B-Properties of area (2"*4") : —

A=1.5%3.5=5.25 in"2

_1.5%3.5%

S =3.06 iIn "3

_1.5%3.53
12

=5.36in"N4

C-Stresses :
F=Ftable*f1=1050*1.25=1312.5 Psi
F1=Htable*f1=140%1.25=175 Psi
E=Etable=1.5*10° Psi

C-Stresses :

F=Ftable *f1=1050%1.25=1312.5
H=Htable*f1=140%1.25=175 Psi
E=Etable=1.5*10° Ps;i
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D-Checks wall spacing :
A-Check of bending :

L2=10.95* /F*ZS =10.95* \/Mzzam "
w 847.56

B- Check of shear :

40 , HA

Lsh=">*=2=14.45"

C- Check of def :

Ld1=1 69*\/7 =35.78 ~

Take Lmin=14.45 "
L2=Lmin=14.45

2-Design of wales ( tie spacing ):
Take two wales : Tie Wale 2”7 * 4”

A-Loading:

14.45

W3=w —~|n Pro w3=679. 41* —818 12 lb/ft

_ _ Wale 2”7 * 4”
B—Propert|e5305f"sect|on:

T Itisr laule Jyoil apoilh ooy il g
)
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A=2*1.5*3.5=10.5 in?

_ 2%1.5%3.52

S =6.125 in3

_ 2%1.53.53

I =10.72 in*

C. Stresses :

F=Ftable*f1=1312.5 Psi
H=Htable*f1=175 Psi
E=Etable=1.5*10° Psi

D. Checks dimension between tie":
1-Bending :

FxS
w3

L3=10.95% =34.32"

2-Shear:
B« 2_29.95 ~

3 w3

Lsh=

3- deflection :

3 |Ex]
w3

Ld2=3.84*" / BT 4547 "
w3

Take L3=29.95 "
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3-Design of tie : a2l hilgyl

A-Loading :
Load on tie = w3* = 479. 41*2995 =1695.7 lb
Stress of tie = 24000 Psi [ I
Load 1695.7 I — — |
Area of tie = —= = —=0.077 in"2
stress 24000 L3

=0.49 cm”2
. Use St @ 8 mm with A=0.503 cm”2

-Check of bearing :

A-Between stud and wale :

Load

<CL

Stress = -
Area Bearing

A bearing=2*1.5*15=45"

Load = wi*«2
12 12
cL _CL *(L+318)

L
L: uenll ujlqgall aslwoll 2o

14.97 , 14.45

Load = 679.41 * =1020.6 b
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A=2*1.9%1.5=4.5 In"2

. actual stress = 10422'6 =226.8 Psi
2+1.5+> _
Allowable stress = 385* ™ 58 =433.125 Psi

Actual stress < allowable stress
226.8 < 433.125
0.K Safe

laiky wile studs wlé on aiol pé laigs Y ynog
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Problem 1 :

Req : Find max allowable load acting on the deck of form ?
¢ lay agowo (wlslhell ) 62l Jowl wile j§i 698 wnsdl 2agl
Given :
1- Joistsdim (2" * 4 "), L Joists =22in( il )
2- Stringersdim (2" * 4 "), L stringers =32 in (wlolell)
3-Shores dim assume (4"*4") , Lshores=32 in ( oulgall )
4- F=1100 Psi, H=130 Psi, C. L =350 Psi, C11=1240Psi
....Solution ....

1-For load of sheathing : assume dimension (1" *4 ")
By using 1 Joists
A-properties of section:

A=12%0.75=9in"2

§=12075% _ 1 195in A3

|=12:075° _ 0 4218 in A4
12

B-Stresses:

As short term is first

F1=1.25
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F=110%1.2*0.86=1182.5 Psi
E=1.5*10°*0.97 = 1455 *103
H=130%1.25*0.97=157.625 Psi
c- Check of stresses :

A-Check bending :

L Joists=10.95* /F*S ~wl =222 w1 =329.8 b/ft?
wil L J

B-Check of shear:

40 4 HxA 40 , H+A
L Joists = ~wl=—
Wi 3  Ljoists
40 ,157.625%9
wy =20 20 859,77 1b /f 2

C-Check of deflection:

3 E=I 4.82*E.l

Ly = 1:69*" |5 ~ wy =205 = 273.2 b/ f £

. ,E*I 108.8+E.1
L, =323 oL Wit T = 285.16 lb/ft>

024l 2o / 2igh TVA,T = Joall asylull puall o aowd Jol 23l oiyg
Max allowable load on sheathing =278 b / ft>
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2-For load of joists : use Lsm-ngr =32in
A-Properties of section:

A=1.5*3.5=5.25 in?

% 2
5=12"35" _ 3 0425 in3
| = 1535 _ 5399 i
B-Stresses:

F=110%1.25=1375 Psi
H=130%1.25=162.5 Psi
E=1.5*10° Psi

C-Check of stresses :

1-Bending :

W= 120*3.(;62225*1375 ~493 lb/ft
2-Shear :

w, = 2+ 10220 _ 355 46 lb/ft

3
3-Deflection:

_ 4.82%1.5%10°%5.359
W2 = 323

=1182.42 |b/ft

_ 217.4%1.5%¥10°%5.359

w, = =~ = 1666.86 Ib/ft
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- max load activity Joists equal to 5.46 lb / ft
3- For load of stringers :

A-Properties of section:

A=5.25 in?

S=3.0625 in3

1=5.359 in*

B-Stresses :

F=1375 Psi

H=162.5 Psi

E=1.5*10° Psi

C-Check of Stresses : Use Lshores =35 in

1-Bending :

_120%3.0625%1375
37 352

2-Shear :

=412.5 b /ft

_ 40 , 162.5%5.25

W3 = 3 3—5: 325 lb/ft
3-def :

217.4%1.5%10°%5.359

W= - = 116.4.56 lb/ft

. max lqtivity on stringers equal to 325 lb/ft
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Problem 2 :

A wall of height 13 ft is to be concretes of 8 ft/hr at
temperature of 22° C , Req: design the formwork of (
Sheathing , Studs , Double wales , Ties and check of bearing
between studs & wale and tie , Draw the deisgn elements ?

aya aic aclwll /pl:jT N Jreo dalwpll uny 026 IF clLajl jlaa
0w 2 0 auglell wligsall au wall 62wl owani uglhallg °TT gl
¢ owonill nlic

Use the following information:

Fs=20000 Psi , Studs=(2*4)in , wales ( 2*5)in
yc=156 Ib/ft3 , F=1000 Psi, C11=1100 Psi

E=1500000 Psi, C,=400 Psi, T11=600 Psi

Sheathing (1*4) in




..... Solution

1-Lateral pressure :

R=8ft/hr~7<R<10ft/hr T=1.8*22+32=71.6 F

43400 + 2800%8
71.6 71.6

Py = 150 = 1068.99 Psf

Pymax = 2000 Psf
Doy = 15013=1950 Psf
. P = 1068.99 Psf at y, =150 b/ft3

P _1068.99%156
maxact - 150

=1111.75 Psf

Jh =2 g3

156

2-Design of sheathing:
A-Loading:
W1 = Prax,,, = 1111.75 Psf

B-properties of section:

12%0.752

A=12%0.75=9 in? , S = = 1.125 in3
|=12:075° _ g 42 int
12
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C-Stresses::

F=F,,p, *f1*f2=1000%1.25*0.86=1075 Psi
H=H,,, *f1*f2 =100%1.25*0.97 =121.25 Psi
E=E,,;, * f2=1.5*10° *0.97 =1455 * 103 Psi
D-Checks : ( studs spacing )

1-Check of bending :

L, =10.95* /F*S = 10.95* /M= 11.42"
w 1111.75

2-Check of shear:

40 ,HA 40, 121.25%9 _
3 wl 3 111175

3-Check of deflection:

Lsh 137

1455%1000%0.42

Ld, =1 .69*3\/ =13.84"
1111.75

1455%1000%0.42
1111.75

=15.64"

Ld,=3.23* 4\/

Take L1=Lmin=11.42"
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3-Design of studs :

A-loading:

11.42"

Wy =wy * = 111175 % =2

=1058 lb /ft’

B-Properties of section: (2*4in)

A=1.5*3.5=5.25 in*

_1.5%3.5%

S =3.06 in®

_1.5%3.53
12

| =5.36 in*

C-Stresses:

F=F,,p *f1.=1000%1.25= 1250 Psi
H=H;,,* f1 = 100*1.25="125 Psi
E=1.5*10°

D-Stresses:

1-Check of bending :

1250%3.06
1058

L2=10.95* =20.82"

2-Check of shear:

40 , 125%5.25
LSh=? *

=8.27"

1058
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3-Check of deflection :

1.5%106%5.36
058

Ld1 =1.69*3\/

= 35.85"

Use L2 =Lmin=8.27 "
4-Design of double wales :
A-Loading :

827" _766.18 b /ft |

12

W3=w1*2=1111.75*
12

B-Properties of section:

45"
A=2%15*4.5=13.5 in? .
g=2L5H45% _ 10125 in® 15"
|= 215450 9978 in4
12
C-Stresses :

F=F,,, *F1=1250 Psi
H=H,,, *f1 = 125 Psi
E =1.5*10° Psi
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D-Checks ( spacing between tie) :

1-Bending :

1250%10.125

L;=10.95 *J =445"
766.18

2-Shear :
40 , 125+13.5 _ "
Lsn = 3 76618 29.37

3-Deflection :

Ly =1 .69*3\/1'5*106*22'78 =59.93"

766.75

1.5%106%22.78

4 n
Ly =3.84 \/ "7 =55 3

Take L3=29.37"

5-Design of Ties :

=1875.23 b

Load on tie = w3 *—==766.18*
2 12

L3 29.37”
1

Stress of tie = 20000 Psi = Fs

Load _ 1875.23

Area of tie = = =0.093 in?
Sstress 20000

Area=0.093 *2.542 = 0.604 cm?

Use St @ 10 mm with A=0.785 cm?
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6- Check of bearing : o e

A-Between studs & wale :
s 1.5”
Stress=——22¢___ < ¢’ 1
Area Bearing d1s
Area Bearing = 2*1.5*1.5=4.5 in?
Load=w; * =+ = =1111.75 *“42 « 227 272915 b
12 12
, L+3 2+1.54> _
€'y =Cy* (2) = 400 (2 = 450 Psi
Stress = 72222 = 162.03 <450 Safe
Sheathing 1* 4” SN Studs 2“ *4 “
4 At spacing = L1=11.92 “
Spacing of :
L2=8.27" _double wale ___ Double wales 2”*5”

— Tie @10mm
ﬂ/ At spacing =29.37”

Sheathing Studs 2 “ *4~

The design elements
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Problem 3 :

Design of column formwork ( sheathing & yoke spacing &
diameter of tie ) of cross section (20" *20”) is to be poured at
rate of 8 ft / hr and a temperature of 25° ¢, Calculate the lateral
pressure & If y. =150 lb/ft3 , and the column is 16 ft height ,
Draw the distribution of pressure along the vertical form of this
column, (F)=1050Psi, (H) =140 Psi, E=1.5*10° Psi

Fs=22000 Psi, and draw the plan of column formwork ?

..... Solution
Py = 150+ =150+ =1050 Psf

P2, =3000 Psf

P304 = 150*16=2400 Psf

. Value of lateral pressure =1085 Psf
P=y.*h =~1085=150*h ~h =7 ft

_P +p _ 1085+2400

=1742.5 Psf

Pav

2

7.2ft

8.8ft

TITTTTITYY 3000
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1-Design of sheathing:
A-Loading :
P 222 = 1742.5 Psf

B-Properties of section:

A=12*0.75=9 in?

§=12075% _ 1 125 in3

| =12:075° _ 0 422 in4
12

C-Stresses :

F=F, .5 f1*f2=1050%1.28%0.6=1128.75 Psi
H=H,,,*f1*f2=140*1.25*0.97=169.75 Psi
E=E,,;,*0.97 = 1455 *103 Ps;i

D-Yoke spacing :

1-Bending :

L1=10.95* |[=2=10.95* J 1128751125 _9 37 "
Pav 1742.5

2-Shear :

LShzﬂ*H*Azﬂ*169.75*9= 11.69 "

3 Py 3 17425
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3-Check deflection:

Ld1:1.69*3/i*’ =11.93"
Ld,=3.23* 4/i*’ =13.99"

Yoke spacing =9.37 " hiwall cpll (1o
22 = 11.27 ~n =12

937

No of yokes =

el o aili aojal &l olniwlg Jhiwall ¢jall (no ol IT pladiwl on
H10=IT+F = cgonall josu peii U &uliall

Tie :
L =PL _198° _ 5 42%12=5.42"
p3 2400
L gl gy aslull 20"
Aform =L * clhdll 20 .

f

Ko

.




Pay*(A form) 1742.5%20%5.42

=0.0596 in?

tie™ 1 44xall working stress (fs) "~ 22000%44

Ay = 0.0596*2.542 = 0.38 cm?
Use ST @ 8mm , A= 0.503 cm?

_ _
Yokes édajal

[
_ | |

.
Shores /

- _

DI
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1-ACl committee 347 ACI 347.04 Guide for formwork for concrete
Institute ( ACI )2004

Author ( American concrete institute)

2- Concrete formwork systems

Author ( Awad S.Hanna)

3- Formwork ( A guide to good practice )
Author (Concrete society )

4- Formwork and false work for heavy construction
Author ( Prof.Aad van der Horst)

5- Formwork for concrete structure

Author ( Robert L.peurity,Garold D.oberlender )
6- Formwork ( A practical guide )

Author ( Ps.Mcadam , G.w.Lee)

7- Formwork for concrete

Author (M.K.Hurd)

21C. 0 'i/abdulla.mansor.construction G/abdulla.mansor 0




A 'i/abdulla.mansor.construction G/abdulla.mansor G




(( gl gnoyllalll pun ))

oluiall o heo e laold ayaoll & waiall & &ijgnelly o wle
D20 0 pus JSaw loolawlg 2yl ailwall g Laclgil aols)

i wle J o pid gunll g glyellg pno wljlang . Lojloajl g oljLanll
aloicll o5 adeg hws hghi Ll gy Oyg i Cdgll jgp0 g og .

ey el Jag Lidl aligSo jul g0 821lgs aal_wall ail_wpill wle
J-olgell o Lopcg he nll g gupll adlell Laiogléog Laallsi Jlaicl
ciowll vl olblall wawl Jgngll jad 2wl yralall jg hill 2 0g .
Wy Al & oello ;181 alea) al_wpll & will oligsall 0 g @ g
6 gluwill 2 jg-noll y o leg adeg v ay anldll & iull g ool
alslill oa o wnile cdgll o Jbg . aiinSi aloll wé wll g 6aacll
i ola )l & gyyh <yl willibg aalSo a ayll 03 o il -3 g .

EIgJT -0 el Silg .« wnll o claiill 2 o) Lasog als i alggwl
U0 j1iS g 0g . Lopcg au mill g aiaeallg adgai nll Laio olamll
ol p Sl wopill g éwljall

J-oail wla il 0a e puoni 84S Lojh
.Jl_r:uJE 0—0 Lope g olilwAll JLeal gc a 1ililg a wilal JLoall




-0 yniell 13 &) Lalg auleg « wlaill g gl Jioll gl | Jngg
wuill agell g aloll a1 wuwng « iao yoaimo JS 123 6pus asool
wundill a byl annll o gall waisog wllb S wile Jguwig angi
aell Ul Jagje all yLigog 266 . laawa ni g wlaiill Jlacl glail g
oliwl 4460 yoaieo 1S wle Jgwy VL 130 @yls ay] jsall

JLuoilg « 3 ol egw Lyalai, La) 2yl suo nillg ola il 3 yaiig

, o] Ilg & :
dainloi ] s olallig 62l uhjl'ﬂujl}hj s saill <Ll Uitiall

~udyg oy lal asblg alll wigeg

j9n_io alllauc.p.2 W
">

sulisal 32| ohgisa” <= %\7
sgainllae bl 4







T Bpjiall auaill laileho walgll ollicl

e ssessssosmmspsesstassistngsessssmsast st mcsasashs opjiall plliwl adh
Molwlwll aalwall &kl Jlocl wio <2l b laileho walgll jgoll e

BT s sesspmasten s i gl aclgall awwall 6aubll wligle.w
Flusussssrssassssssssssssssassssansssssetissgpanssssssssse M svorfbyeses awadll alglll -1

{ I WA T & Wilgell -1

A . . oo et S A Jisall =¢

Vil idiadl i s ansall-o

R T @il algll -1

T o SR A VB SSh aaeg jglall -y

N i e R A e T e Slalaall -A

B T — wlaudll -9

P s i e g S AR aclgdll auwmdll 62l Joc adih e
RS B S A wiall wkb Jac -
E v oo R 6acléll ggain guoqi jac -T
et sermsnssmsnsssmmsssssmsee s rrsme e srssnsnssssanessmnnenssnnseerasnenss 6aclill g i -F

I OO oaclall aigdlig cuwil -£
Pl oo aabuoll aclgall awdall 6l plliwl adyh

| [abdulla.mansor.construction afahduﬂi.m:mnr o




Lo evveseeeensssesneeesssssssssessssaseessessesseeessessesesssseesess st awlyl allgall -€
T Sl -0




-, PN .. | O W ol jilaill -IT

L L whodl g wdwll auwddll 6l sl Slghau

M Rl I e R N udiiill adoc ol

£0....L. 4 i A " Qb aac (Ll

U ) el aaw ) aydball 2l cu?.m
Sl i ol g wawll awiball 62.bl lu:.‘nl 2

3 T awiball olaill wile aaslgll Jlaall
TR aunly Jlaal-|

B i B S A ayc (Jlaal-T

b B S S b AL T wuilall henll-F

B s .uuilyl henll ule j§ olloleo

5 — vl 62l owani wlaleo pladiwl bguw




1. bff ... N AN N\ o
Aol osdiBrns o el hilgl 81 puoni




s Ol
uodi 2lig alni wia asjliall &bl lews wni aidgo JShe je &)lc v
lodgo anll Jlaall g ailwll yjgg laijg Joasg alell g Yl
: olaubll glgil
aio (Aellg aioling ggpnall jo Wwaall Wllisl Wlitig wlail ggid
: o) et vl Jloadlg
sl ol -1
JSuly aoadiwall e g LLBAT go lsiligo JS wiill g wladll e
uyliholl AT ooy gl awas Bl U6 Lol will g gijlivall JS e @il
( aoanll ) andliwll uéq suonl




: adljioll laubll -1
alwpal alo_wll pac Jlawn o wla wll j o gg il la® paii uy
093 62.alg 80 a_laslh clhall 3 100 o1 ail uieay wl Wdgilly

. golgall : Jlio 2ub e Gyl als 2aiall gladll ol ellag wogi

( aadjioll wladddl)

s awd gaundl Ol -
- aole yukall olaalg Jlocl (1o 0w gl 130




: oyfliall oladll-¢

LSl 260 6 6 paiuy ggill 130

( gyl olsddl )

. aja8dll -0
JLa 8 2y B3l Gl il Al Jiul g0 il geull oo
%< aaluno ol lvig awadl ols clegubal i

( dyinaall Olasdll)

abdulla.mansor.construction afahdulla.m:n:nr o




: Olabl o leyolgi walgll olblwibl

: 62gl -
g0 el Jag a qiiall @il wpl 6392 w6 au Al 62 il asai ) el Jag

L | |

. a6 aoadtwall uilwpll Livell ggig 624l ggil anillall -|
. wolhall yolaall -1

- wglhall gogall-¥
. allwAll wglholl wubhill -

: gloll -1

Laule a_aélgll JLaall ay i)l 62 il J_aaii i g Lol 3g_néoll

ailuwpal Lhas «lUJag jLai gl gga awila JLaalg aiw g an L]I_dcﬁlclmju_la
g




- aalni Ul -

Libioll a_al<i a_oud g0 % £--T- g2 aw il 62 il a oS yg S
Jool @udnil 1ol 62l ol jLial aiy auleg padilg wlS wilwpll
L6 ao2aiwall wla2allg alg—oll g9 il @ Sgii yiog . aalsil

. plntwll Gl 2ac g 62wl uoii

sl il il Gluol ]

WOl aall awonill oac -

L e By

~olige oladiwl paal ailgall gl 62l e ayill b &g -£

gl 6yt &S vl clifl 62l wale 8gall pliely ploioll pac -0
.jall g unall Jaeo

. hilgyll gTHﬂLuﬂJI glBe g 22eS 62l Aoi Junloh olaioll pac -1

rawmAll 62l aslsi Jléi asis.u

. Al 625l walia)l Wllaiwll laeo wlwa -
auwhid pl_j.:.ig JSibl ola el Llaaiwl -T




uo ellall Juad bhg o0 Jac dlglo g 62l aolsl wio abll-F
. éadll

: aaiioll ailwAll 63ga wale 62l il

a3 ulle 2 aiej willg 62l palic alwg oang JSwg yoldo -
Liivioll

Léo Y ailuopll mﬂna_uallzi_m
9 J-owig Laijg Jaai go ailwpall jSaij Hm,r;uj

T

: 62l wne hgpwll o 6ac wlgi-£
. walhall awonill leog aann ;jgsi eyl ;

&92.3 g3 eLasbill JLoal Joai ¢y laa aS_.uLcuq Ug-3 UT
)l 2l Al dnd jusi

.l 60 laolaaiwl 6ale] oSay Cuay .o

£o ) aoaaiwall 6alall ggi wile 2 oiei aillwpll ah 1w 63g-3.4
bl e padtwall (wwnall




( awabd)l oladll Jlocl )

bl Ol

s ol bw W) awdall Glaabl -

s awiall epjiall

- el
gTMgiprmnnlu!mojﬁoMﬁ@m

Laule ggpunoll a_oldl -_:g_lha.lf il ule waall Sl Ly
loule aclgallg 6ancll jglo gidgi Wwany

vop pall doc adyls

: il Bleho o o vy opjiall 460 (6 <l i

) Loy 16Liao el agl il ag il o &5l alayf a2
ama S go o (

&_haill 02 0 yo Jo2lllayg yyll vie ahdi vilel ayaaiwy-T
o T-10) ge Jau U Loy gyl abuw walel alaodl §gS) Cuy

au1ba wig 3 ah wlg gyl vide aido wy 4o Ggprc i :alaall)
Sual

lwiig Lasl oA asoaall wlalaoll & 1953
s wlig Luosl ) g0 . Mmgiﬁl




asuhl Lo augle 6pjia alac| -Sa u.m;LmJl WUl adlb vig £

gguioll gdgay dlach
oluall gliwo wle wlolill gaoa o 6pjiall aa86l hu v o y-§

. bl enng wio opjiall glal gioa oS Cuy

o = &




opjiall wligho e
: alaall -1

09-Sig au ida wig 3 ah wig il e aido s §apc pc flic
. Luwly g Lol laae) go agoaall wialaall dcgano

mio el

Lirialb anlll jgholl leahie wile culs

: lgall -1

Lada ot Laudyh 23l o awao aillll wiball go wllng vie
wJg aith @ 8gall ap gl JLawnd éale o wige gyl yro
~Jalill

g el

Al ahw ge olalaoll goyg cudd

(il ) asjihall alngll-#

o A2 7 go Johy ailidll wuind o dlne (e ojluc

aio el

. leo (yalao JS guoai w10 oaiiwig

| fabdulla.mansor.construction afahduﬂi.m:mnr o




: Jaall-¢
auo A 27 go Johy alilll wuind (o alne (e o)le

lmio el

g0 il 8jiall glSjl g 403 16 lawoladi wl JLa (s et uy
(Lol Jasl ) gl g viasll glall

s wlausll-0

.° £0aygljwunle aoghiiw aili o alho ;e ojlc

. ool

. bpjiadl blgj go 2SI

: awgpell -1

o A ge j Johy aililll i go achs o

mio el

Laule ol aall gyl coils 1] iyl g w e 8p0jidll g o)) padL wi
ulan] g0 e Syl




¢ opjiall amnall 620l 51017 aEs .

09-S ¢ray Laio 6pjiall Jlacl cad gyl g ahai walel 22 -
(o T-10) go @yl ahw ge Yol alaoll glay)l

. olsgeo wil hall ggei U éua gl§) Ul blai gu bud b -T

Lo 8)g-6 la 1oy @ o léid &gy by Al Ja wl wlalaall g Bgi-F
) asjiinall al ngll (palao Jongi piig . (Lagigule)ég o
.oball gl wlalaall jghl aalll huall go (i




Gy vl o wlg a g gc gyl vis olalaoll ol pig-¢
oAl g ( owd--0- ) oo wlelwo wile adali a by @ Ko

4llg

lwoaio g wuba 1 blgy UlSJ.U aojlall hlg}il bmpu
leL}Lﬂ_D.LLDUJJlO_UME_DQJ 82.acll jglao 21698 iy -1
)0

j9l20 0920 J 3l 2 1lg jlowo ah _wlg jolaall g Bg - Say-V
2167 piy &in Libiall & sl gL 20ll < gl nal 2 clgal
oilel] ou of lalla go 62acllg aclgall gSlol

- oy Al auwdulllaclil walgll Oljlae Bl

apjiall wle jolhall gusgi e gl Joguall go asiall yoaiaall -I
.2l go JA3i yga
w6 6aclwall opjiall Jac wnd 6221 awind Olalao pladiwl -T

. Laol lalhung lailgiwl
oluallg aclgall Jlacl Auaii go lawll pif wiia O}J).L'Iﬁdﬂ Doac -
.620cllg




- ogiall plliwl agyh

Sl clal aoldiwl go Skl glagd b |
lmiang pjiall alayl go skl -1
.oball gl apjiall abel yo skl -
- adyl glio Gub ge opjall aunly go sl -¢
. Opjall blgj aolei o shl-0
- Jsllg wlSiunoll g wlgall laigai go a8kl -1
. Glogull lmidulhog épjidll wnle jglaall aalo-V

' J.ﬁ:l” !Dﬂll'.l.uL\,l

jaall gl6 <lgiiol -

. a60ll g jonll Lilga awwl) -r
.Jjglkwll b wle g%y jaall-F

. aclgall awddll Oladl.o

auilwplla ¢ Sl wldall Lddh oala ¢l v | S e
ﬁd&glg@mg@@gﬁm@ﬂmp@




aal_wall &laill Jlocl o el |16 Laileho o wnill jg olll «
s Olwlw U

i)l Slwlwl awegi a3 -|

( 6a0cl = ulyo - aclgd ) lanay ajliill pliell aslle i -T

. -
il olagll go laye g Ugh a3gai J$) alesll s
Au Al la | Lj_o.cux,rg?ﬂb.ull j_clgnj?ﬁ_g ﬁnﬂl Jacaya-§

1@l yo Jacg ol

~aclgalh awnall 6l oligso e

:awdinll algllr-|

o wy ygSig a il o wd g o alge Il g c gloic s
. 8pbbo aillwpll adnllo pAgig (angf)yycglang)l)

- Bylgell -T

0231 wig (angé) o ailill il g o g hé g coluc o
0- (¢ 23ji U wloluno wile @ rgig wliall ay will 2lg IVl g soail
- D10

ATt | B of

Wlgell laesnai 29y alglll o acgao e bjle vio




s Sl -

-ulel 3o 6aclall wily) cwiill alilo prgi aljill wiba go ashs

. ansall -0

-0 62 clall win 2 yau) Lidol g Agi ailll wia go mﬁ|
: @il algli -1

(-0 8aclall 1 gh w16 Cuido yiSwgo gl alli v agJ ¢ §jluc
Al cudi) nled

s jlil-v

Slalaoll @ 13 g gl Lawoh 24l wwa o alill 4o au dA dokhs
.aclgall avgail

: olalaall-A

9 pSaJhar i oiy oy dall w Al §gpc g0 aehd g c §luc
rab cudi wie @il algdl o Uy looli wl Jnag Laule il

d.n.mi go 6aclall
s wldudll -9
. anilé laleag sl blgj bl




Plles s algli
o |

v

®® ®© 6 ©.,®

OCRORONONORO,

®® ®® ®©

aclgdl) duuiid)l §aadl
- duwil| o2l Joc doyb-e

s IS Jalo aeyl wile o
saiall ol doc -
Lap 809 &duglhall Jlg-bllg (agyall v alg Il @ hai a1y |
ko . aglhall wlelaylly
e e
B R

aclgil) duudiall daudl]

| fabdulla.mansor.construction a Jabdulla.mansor o




¢ Laiy aoluoll 2355 U ¢y pylg-ell §ujb gc 2lgUl coudi oy,
.o 0-

Pllee  duuins algll

7 |

v

©0 06 .9
CECNONONONC
OO0 606 ®

ullgll alg) Ul cuudig




wlgell §go wlawllg unglall @il algl cuii 0. o

Lol Gl algl abg.a
Sglallg

: oacldll \ggain guwodd Joc -T

cuidi @b e aoilall blgjll o Gy (wlial) willds &yl gsoai o
bl




: oaclall hugwi-F
il gln | JS W niio o jlowo §ag éaclall EJ.Lrﬁi W nij ,cﬁ_gj

.6aclall 5o

.62cld)l umygao hud b pin.u

ailwpll vile 62 clall [ Spo hud i piy aojl jliso oladl wl.
. aalall

.62clall glsal aung Joc oi.a
gl wlolle wnle 6acldll §gain pAag OB

: 0aclall aighig Cudi- £

o JSe b 62 clall awii o7 wigilly Laduiig wiala ol Ez_r_'ngl
. 2laall

Alaall e saclall win Jawl cwiil oS3l pag.u

° oy Lislg b gy buoh S2clall ilgn bus 3




ol
gupaigh TN
'ﬂ""t‘
14 L
J W
< alglll
5
alzo %
\“
0 — “
1eL ' \
:::. \& ¥
dnss L a
\ ' daclill granig Cuudd

: aalwoll aclgoll awiddll 620l oliuwl gy e
cudill adae Ju6 6pjidll jglanl dacldll jolao adlho o asiil -I
- bl gluo pladtwl Gib e wilgall awlyl go a5l -T
.ol ylwo @i ge wilgall adsl o ashil-F
. lmaang 8aclall glail go wuwlisi éuy agdill Jlocl aealo -¢
eyl oleolill go 6aclall blgj aolei go askl-0
Olwlwll Jgau 19290 go s lwalel o a3kl -1




] O 5881 hdiug

dauil Cuiliglo
doaluuall daclal)
[ (SOlwlw i) I




alun Ayl Gacld

: wllowll o (ueg) 1 ail SAll yang
: aabwall aclgall wngiwo i wvio llouwll -1

-rv—

fuale duilwys dacls
{ Gglei ddps )

Godaun duilad dacl

o
5-"
= . %
B
1

i dlouw gi da10

duale dilw)d Sacld




- (620Ul wlg) aic ) aalwall aclgall §go o llawall -1

dalwo dylbus §acld T‘L duale dwiluwys 8acld
: { adlini Gusys )
gr. ;
Tl v —+

LSl B
s

dalue dgilwys dacld

=




W o3 o N

+ da0cll) awdall oladdl -
: 62acll) awidll 2.0l oligso.|
: alglll -1
ol Lol viog 6piblio ailuwal ag nllall widill algl gc fluc o
ang | o aiilll wba o leae wibwll g agr algl yg-9
. oo jigsll yo i algll gl ang) £ Ayeg
il -
ol & ylgall g ¢ aebaall Alg Il acgano e dluc o
- agdill o1 pldll @gic o ghd e flie yylgell 030
: oliball -F
(ang™ ang A)alab wiig I aibill g o alg i gc yluc o
LSl Jla wo has vyl jgall ellag acwil pilg 8l Jo wi g ngi
. ayill wle aflgall
: awwlyl oflgall -£

ang & " ang & yiall wubdll go Ggje pe ojlic




. olaill -0
wle g ngig uis_wgall gl auililll wwdll g o alg i jc §luc vio
a_Sp dg—ei U uia el Jag gyl go o | A g J-87 U awl asl_wo
Lo aslunoy g-Sis aglall Lol wihwgll 62l avwil 1io . JLogl!
U0 ow - glaib ale wll 6alulg wnh wgll 6ailwl j 0 01,0 2922

L;:'uTJI a.l’_‘l_w
: olkall -7
&igSo 49020 w16 g Agi Wi wgall L go algl yc fluc o
L6 glengs pujlg o guiil JS¢i 2alg ug wio wio g he gyl o
agac JSg 2g.a0ll alaiig JS i 17 S0 Laio éua ug wioll i dj
. asgle ahn g ad w aha jliha 1agi

agdo wll alall -

.agaell aleil waig huhail

; ayglall all -

. agael auwll jjgg bl

: aopll -V

6 2 uho o plad gl S wgall il o gl e sl Lo
0w 0. gc ap U awl clolwo wile ag aoll ggain Jga gngi
.l il ailwall hen o 3gasll Ggain aloal paiiwig




: acaonll -7

Jlgw g ngil aililll ol Ao A eig h odll pladi wl jc élc o
aanll il ol gUjil pac leio pyallg wiswgall Gliaall

» aigyill -9
éaacll o S aygail dieo adyhy oL w 1)1 jw e dlic o

ol v e & hslioll Lyl padi wig hilg-all.g 2wl g olasl
O R R o ol

5,.,.4.._tl_n sl Jg=adl

=ty

ol

Eplduen| dbnall ]




L/
[ - < =] alailyl
S

gl
,!.: z0 A
oid

LT T T 1T T T 11
| | ¥

- danclll awiball 62l Asii vlghi.o

: baaclll aniobi Joe g

g 693yl ayill Jla o wlig agac S ylso Jga wluall g Ag -
aulojl

(2gac |4 ailgs gyl ) cliall §gé awiyl ilgall gig -1

2-ngig @Bl ah w o (ow T )glaib ada wll olaill ooyis-F
. ilgdll go viayeg wigh (i

ol g—o (o LA) glajl wvilc v woll ol il ci_uii-¢
audawll

Sla il g0 (0l,0) gl il vn_lc a ygloll Gla il o_uii -0
. uhungl

095 &gy (62l g aeyll v plai a oyl ) pladl ooyl -1
lalawl 82l wlel go jumil




pilgdll
[ 2 1
| dbwwg Glailp

FIL'}ELJ.EJJJ_'-Q.I:.DJIHI.:M- a4
tlouw dba _ duldn Blailp

[ B [P

agoal| dopddl gu Jaau

: | by
Agnai. :Luil

.2gaell yail ellag agoell jgao JS épjidll o glad 2ub pi -

i § -f
Ig o2ll jg10 0 aslwall 23295 aiy Ui o ol ol ailll uio
2lo MMQ{MTG}L&EML&DuLﬂBIuIM
pudi Ga g wildll 13 e w6 abnall dolle g hg piy o2
J-ac oy il olaill awill Leylg jall colall sl gl
eyl 3

| fabdulla.mansor.construction a Jabdulla.mansor




a_mll 020 w i g Ag aiy ala wll &ahill §Slol ao0 1 9)-F
ailli o awd wll alnll g Agi duay add wll 6all wle aliuiig
. haod alea

6a0clll ahill 0am )& aiy agaell abhall Jbi 0 Laull 1 0)-¢
A plaaiwl elag aball yusid jgaall o di vile al alilooll
. ahal adalall aaglll yoollo

babaaill bus
ab=all Uuiiﬁa.m:ll
I | | ; I
| ] | o I
' | ! ! 4
P —— _-r_ Sy S ——— S— _._'! i RE————— _I_ P P —— | - _I._.,.\: = IJ'”]E-"“JI h*:
! | | il B g jiall
[ 1 I I ;
I | }
I I i I
I | | |
|

dhall Jdi angs bhio
dayLiiall

el alaall aball Jai o

el Jag aglell & hall | ool wilel vl ada wll & hall | & oy
Gl adé wllg agglell Gl (o 2y Eon asojll gliwo oladi wl
{ 0 V' gc 2goell 6abj allh wno (1937 ) Oaag 13 wihuwgll dkall




: 631l wiSjig daachl i : lal)

b ¢y g 2g 02l ; gh il Ugl ag_aell ;S0 2 9dl wia Cowdi o0y
. agaell o pSil aedl go walil anlil o :ngl

. 3gogll Ul o Gl wusy o 05 WAl Lilgl cui ou

agaall we psIN cailadl
"Wyl eaylad piy Sus

I IS

™
W

agaall ol | aua E:gm.u.ll il

H — — F_ Sl 3425 aivg aly clisg

agoall aglai ga nddi hiuwo
s il oo - s
200 S olail jo clawll a0y ellag agaell gl wilal (i) Jad o
631l Jlaci

" 2g0ell agdi : Lwalw

galo j0 é ol JILA g0 agoell aygdi Jac iy 6g-hill 020 1o
1yl hodlly «lJ3 29y g 0aig polway il g o ol o o
g | [abdulla.mansor. :nnstmcﬁm a Jabdulla.mansor




03 J_&i gl y—<oug ow0. < a_ojalll g aslsnall 33 Ui le
wnll <Ll aillw@ll he B o w el Jag ag_oell Ja wl o asl ol
6alyy) 62l Ja_wb he Al apg wnall Ll Jilws Joei Lail ¢

tD'}

o€ Loalal 25 wuill alelhall wis jg-5 Lo Wle «lJag .(Ei_ﬁ]]lil
. (Cow 0

|
o | |
il il
P 0° e 2upi U
I
3A | |
o E]
P 0 ge 395 J
- |
o ]




- 6aac ) auhall 62l oliwl adgih.a

. wloguyll @ilho agaell glhall gl go astl -1

g ulog_wyll yL_&ilho a_slilg 3g_oell g _16gi gl g—o 2_SWl -T

.jgh.ﬂ.”

. 2T g laiaac g aslwall vji Vg anaall ailio yo 25kl -

0-*0- ) g Sl 7g_noll glhall gLs 13| gpraljagag oo ~ sll -£

L(To*A-) ol ( o

2 w0-) ge Laiy ololLwall 235 U &y aojalll agag o aslil -0
A

.ologuwyll aglho 6aacll yy loluoll i o skl -1

o (FT- ) o jladioy yayll g loi ada wll clall gi go 25kI-v
LA g whwgll )65 Ul g wh wall juo (0l,0)laztos dglall g

.0




s alhodlg @awll awndll ol il -F
s whadl g @dwlll awiall 62l Gligso.]
s Glol| -1

((a—ng |- gl M) a_ng ) gllhd iig s i alg Jivio

e Layc g olgll he all gjg-1 au_wll oflg_8ll Jo wi g ngi

b ailg allj ¢ g iolg & wil oilg &l gLas 0 j 18T ah o

e vyl jgadl o aw sl Ll JLa vio & nlag a sl

. aSwloio ¢ ay gl aioy iyl

g—o @ Ayl inle (Shores ) ar wil oilg8llg Aga Jhw o -
Mud  Sill) g cliei wll j Soy il ayalell gl aaluwall alwpll
laule golgll heall laladig ailwpall &alnl llag (

: ( Shores ) awliyl pilgall - T
999 g ngi(a ngéa ngé)uyudd gopc g cdlic o
ololwo wleg 6y iblo aal wall ailwpll ; gh wlel gl wliball
9 Wiwl g5g i Wwga n o (o wl---A ) gulo aahiio
il 520l Jaa loio sl




: ( Stringers ) wlélell -1

gngig(ang M ang £) glhd s wgoll wawdll go lalao o
asvnll hoslly d.t_u..'ﬂl_;" ilgall aulai g o Laiui oiig logy w wle
wg—wio bu_ng Ll hil J_oa Laio o-ollg 22 20ll wgwiell 2 ic
bl

: ( Joists ) qylhill -£

dlghi_gg{ ang " angt) clhd s wgoll o will go wlalao e
J—01 g0 Laio 3y ¢llg wldlell el Laikh v le g ngi a alito
Guhill

:{ Sheathing ) Gulil -0

aa_nllall Al i og (4 ng | * & ngt) glhs aily g fluo
(-0 guollogiig Sl s -0 alglly lallaui wl §Saug 8)-sblio il wpl
. Gubill

s lailwl -1

ilgall cui o o il wiba lgl ol unpld Liba Ggye e Bjle
G U &uy iyl go 0 1A e Y& U glajl wnle pragig loae) go auwlyl
wnll Uil Jlooll asp




s ollsll -y

Plg-2ll s b wll wilga cuai Laio gy @l il it &l 55 o
@bl pla aiwg

aosall -A

- Jawl o adull yla &gdi loio Wall ailil wiba ashs v

- acaanll -9

oilgally Layil piy ailil ibd & ehé glaym hod e gjluc 1o
L3 o jja wnle oilg all w Lrylg wlélell Jé wi goawi)l
JLo wo g oilgall Jng (1 Laylg v Mﬁﬁ_i’lﬂmwfm

;\zﬁ}ﬂj|*|-

aysl gy wl 01 aiog &Sl v ae ng o Gub ag Jol je ke o
. Olas)l wia wile ausy oig

BT

Sl gf ohasl alas) wlial go diwb oug alill algh o wia e §jlc
- ab | elow 31 aio Waallg awylll

: pilanall -1T

. a0l aylall wgall aoglao s alilo prgi ailig algl




o
o
oy
&
o
'{?"
50
{b
Pl
{ joints ) gaylad wipaall Baale

{ stringers ) culdipe { shores ) e} allgd

wad il dupdiAll dadld| polic angy Jauii




( joints ) ayjliai { Sheathing ) guni
|

L ™

)\

( stringers ) culdlye
calaily // ?

\
\
jj

'ﬁ
i

A\
&
Y

é;

mud sill olibge |

wadll dyawAall dagul] palic

el Buadaill w5all
[ : [_" || e ————
wafiaall oyjlini =
- ‘ soke &) o9l
aal (Bjlgs [ EUEWES,
Gpasll gli gaudas
dlals i ' daw Bif 2g
| I s
|
.- Illl-ﬁlj-c ——
fie adi
cdlpall . fausl) pilgh

Ulpoall duuuall davull polic

| [abdulla.mansor.construction afahduﬂi.m:mnr o




: olpos)l g @auwl) awindll olaudl asii olgha.g
- el adac : Ugl

ilg-all 02 m g rgig Lugol awll ailg &)l Wwga n jglao jLual aiy.l
Flo-lon e &0 bl uo il o e 2 T astadi f o
elJag @a wll L ibai o adoell b olasi wbai daulac oi .
awlio Jighly Lojliilg 8;-as)l vuil 3 wile ailg 8l g Ag §uh ¢
. Ailgdll 030 Jawl wlinall grgg whadl jlew go yled U éuy
lonrey gl oilgall gy Lo wiaell hyill olall Jac 0.2

(wguio ) clajl ao009 huny o 'l wuindill alac (o elasill a0y
IS o @3 iy wislg wawlig wlasl jlewd
reeian 10 glail gSdg pilgdll :af wale b Joc
oc Lol aldi o
Joats (ogbsll o ) Gub
: ogbpll gliwo
a i gy g alac oijg ay oluo g 1g oiy pg-hp gc Gluc
audyh aal ol aolle wily vl g B Euuy adihiwall wuilgll
hy i piyg adl il J&5 aiy gall il all v le p A0l @, hilg
- awll oilgall g0a) Lyl Jaig @) wgwiall




plo slyall gital
| ey opda gas

pilgall g101 ( 23lg (ndsl wngluo giny 13e il J&i ol 230 ellay
. awll

sl gailo e
wgiuo gin aild algdll goa o upwll lhe (Jai "d._.rl!bJ:.rt
Byl UWJL%Q}_E%JIS L_omo u,olfllg_ﬁll 202 L‘g_grn:ilg 6ol

-4#0M9 bl Jae BLIN gLl 23 o B L o
O g

aolg ,Asl Sgiama

. S S Flﬁ
1 atgan
* dgall iy o Gau Y *

00 <lag wawllg whoasl awill wlshell glajl vay o i 200
s lllS ol ahdi




= bdwll aunilb k__.l}_l_h” (ST AT ITs Ral=] ol ELﬁ'ﬂJm

elow - (0w 1,0 ) Guhill elaw-gpill glajl-wawll walsil glaill

(0w 0) )l

olslell g ng pig vt ddall glajll yold oy oyl ahdi g0 .4
Sy pig . 8o wall g hoadll § b gc pilg 8l g o Laiuig
bl 0ao e ol oSl gL auSig olasll a il Ll
bl laoy lavigwl) buag lawsig whasl wia wilb Jac go

00wl auwnill Guhillg bl wusy ob .2

= whasl) upill uguio a9y yBWI glaill 21 auoill
ylail g Guhill wlow - 638l Goc — wpll glajl - ab il ¢laj)l

sl auaddll 8 1001 E1goi ; |.|.|l

0 badll g bLusall & b ¢ & whl ollg 8l 820 wLshall cul -
.acaonll

. poluay Clolell §go aylhill Cudi -T

Olos)l 620 & wilb adé wll g asglell oy Al ng_lT g ng-t
. wula)l henll aoglaal

wia g 0 §uhill Jol w16 639-3gall yiog vy all alg JI i yii-¢
- asb JsJ olosll

wllisill engg plall 4géil oS3 gng-0




s closll g Wwawlll awdall olabll plliwl. 3

. @ubil algll gy ©léls agag pac o aslil -1

.diucgi g bl ailio go skl -r

. aolall gl uglhall uguiallg wypill go skl -P
Sl glisay olesl wilgy awl) go astil -¢

ool Loy ngay wull @ijl algli agag (o aslill -0
ol oilgallg wlshell gulo acaanll agag go asiul -1

Olis0 @b g §uhill g yylhill g wlodhell a_186l 3 o 2 Sl -V
.aolall




sasil Jle Jlas ¥
+ awddll 6l wile aedlgll Jlaall

: ( vertical loads ) awly Jlaal -|

: ] aundiig 62l wile aeslgll auwlyl Jlaall ge éjlic o

- ( Dead load ) & Jloal.]

.aajlnll ailwpll gjgg lewnai .l jjg

. ( Live load ) an (taal.o

aall Jloall e g ailwall wunl 63gagall alagll jjg

. ( Lateral loads ) @wjell Jlaall -1

Bl nle olaeall aspg Ayl wib e axillg awyell Jloall vio
( effect of wind ) 2yl Jlaall
;\'IZI slab edge wle Loyili yg$i abl gi cun

( movement of equipment ) Ulagaoll asp.u
il wle awye Jlaal j§ wlaeall asp
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: ( vertical loads ) awwl; Jloal -|
: ( Dead load ) aiw Jlaal I

u—Sos Ug 629 390 Lail a_io a_alS n_ieog a uall JLoall og
lallos| gl lowsi ol lallss

D.L=weight of form + weight of Reinforced concrete
aslwall ailwall gjg + 62l gjg = cuall Jaall
Weight of form = 4- 15 Ib/ft*2 = ( 10-15 )% total weight
aile aall JLaallg ailwpll gjo dijléo pe n da il gjg gls 13l
- awindl 62wl gjg Jloo| o

weight of Reinforced concrete = ts * y reinforced concrete
ts ( thickness of slab ) (‘@b ailai)

y reinforced concrete ( aillwpll aslis )
yconc = 110 Ib/ft"3 ~ light concrete acal ailwpa
yconc = 150 Ib/ft"3 ~ Normal concrete aale allwpi

yconc = 300 b/ ft*3 ~ Heavy concrete ald ailwp

: (Live load ) an Jloal.u
olaeall g Jloell gig Jio wéwll g anll Jlaall g é)ke wag




50 Ib/ft"2 wlaeo ggu wunll ala wie
L.L
75 lb/ft"2 wull il Glago oladiwl al o

Wtotal=D.L+LL——=(ts * ycon + 50 ) *1.15

g

Where : W total = Sl wuwlyl Jaall Safety factor
W total & 100 psf wlaeo g wnll
W total £ 125 psf wlaeo 2g1g w16 wnll
: ( Lateralloads ) awlal Jlaal = -T
ule vlaoall @ dgiasy Jlio yiog awla Jloal 62l wdepds
aogléal bracing g g A T k) dm'ﬂﬂﬁn&”ﬂl
( effect of wind ) 2yl Jlaal.l
s @éwll olab
1-100 Ib/ft"2
2-y wind * (h/2) ~ where h ~ 30l yo Wwawll ¢laj)

Where ywind2 15 b/ ft"3

TZU,um.nJIunpS.lIa.m.nJI:ul,m

| [abdulla.mansor. :nnstmcﬁm a Jabdulla.mansor o




- hilgall olaub
1-100 Ib/ft"2
2-y wind * (h/2) ~ where h ~ 3l o @dwll glaj)l
Where ywind = 15 b/ ft*3
:( movement of equipment ) wlaeall asp. w
0.02 * D.L*L(ayc gl @awll Jgh )=0.02*( yconc * ts )
agilall Jlaall giaa o sl aaudll jlaal o
. ( Lateral pressure ) wuwlll honll -F
. hés hilgallg 6aaclll yglig 6aml wile wuilall heall ¢ 6)lic v
Factors affecting on lateral pressure : ( For Columns)

sl wile ikl henllunle jigi willg Jolgell

1-Weight of concrete ( yc ):-

P=y*h ' 5\




h. pgulo wiab wuwli Wlio 229

Lewf 2991« wwilall he Al afj Lals aillwpl hga wil ¢Lail alj Lalso

hé All alj ailuwgll & sbS Leyf ol Lalse , Y6+ P 0 Lo w13kb wiwls
il

2-Rate of placing (R ) : ailwill wn Jazo
a0 alni wall gojpdl 235 U aillwpll gl o g ojo wnll Jaeo glsial
G2l wle il heall up wllilug

3-Vibration :( eloall ) jgll
e heall ap wllibg allwpill wvio abgalo élgrw wuwy jgll
el til |
gl jgll go % (T--1- ) awniy honll 2 wSdlSiall jgll
i)l unle oyili Josy Jolo 4 ft @ac wio jgll auill
lic Yl (1o 03l o 4 ft go psl ac wile jgllg
4-Temprature : )l aya

1

P &«
62L1jo « o))l & 2 g wuilall he All gl o v wsSe w wli Ulio
ail wall (2l ni) «l b a doc g6 630L4j 16 cuwi 82l @33
bl wle 2dlgll vuilall henll yo Jlai wllilbg




(( wnilwp kil a agaell glo 6ft o agaell glail alj 13 )

Factors affecting on lateral pressure : ( For walls )

R wnll Jago wilc aniey

1-R=7ft/hr
Pimax =150+ 20 (Psf) +— gl eliag 80l aoyall 23f ai
P 2max = 2000 (Psf ) +—y Wwisg laioukhy Jlw cuny ailwpll
P3max=150*h (Psf ) «— (L)l 69 ) @aieo opid)

2- 7<R=10ft /hr

P1 max= 150+ ”'3:““ i 2“‘:”'” ( Psf)

P2 max = 2000 Psf

P3max=150"h Psf
3-R>10ft/hr
Pmax=150*h (psf)

Where P max < 600 (Psf)

Ul go ala wil v 600 Psf e Jlgalll go Jla wb Jai 1))




Where :
Pmax ~ max lateral pressure ( psf)
R ~ Rate of placing (ft / hr)
T ~Temperature ( f) culmigé
Cylaigel ladgai ab yogrjdunll 6)lpll aya ils lalg
F=18C+32
H ~ max height of fresh concrete

aqjlll ailwpll hoduw ¢lai)l wndl e éjle

- Lateral pressure on column Form :

S000=+R

Pl max= 150 +

(Psf)

P2 max = 3000 (Psf)

P3 max= 150*h ( Psf)




: laihaliiwlg aglwll wlaleall sladiwl gy

.nale wnaillijg caauwll -1

yc =150 b/ft"3-T

ailwall olola] aagr U-F

aajlhll ailwal baw)l Slump s 4in-¢
4 ft = cloall gac-0

Sulsio eloal o~

: anao Olhallo

Jailgall (uilgd paiiui 6ft ()& 2gosll a9 alj13] -

23§ el bl olihog gy wllw all ola 00 3g ag il awn 6 -T
P=150*h aqusll

8ft e aall glajl up U laa wle wall oi-F

a iy Jlaall 25 wnll v s @i Adll (pump ) olaai wl ailal-¢
e To

oJ Glaleall o Pmax  aouwd 22gi 10- cow aillwpll ails 13]-0
a0l ailwpll aslis wile <l agigall p 2agi

auonllolaleall jo pmax 150
P YO apaiimall ailwal asts




Solved Examples :

Example 1:
Given :
H=12ft R=3ft/hr T=15°¢c
Req: Draw the lateral Pressure distribution 77
..... Solution.....
First H=12 ft > 8 ft Then its wall
AndR=3<7ft/hr
T=15%c=1.8*15+32=59%
= 150 + 22222 = 1504272 = 60763 Psf

P2=2000 Psf
P3= 150%h= 150"12= 1800 psf

Then Pmax = 607.63 Psf aft |
==

prax

= 607.63/150=4 ft
6076 Psf

aft

6076 Psf




Example 2 :

What are the difference between lateral pressure of fresh concrete
and the hydrostatic water pressure ?

wSilwgyuall henll g ayjlall ailwpll wuilall heall g g0l go Lo
¢ olall

..... Solution.....
1- hydrostatic water pressure :

Jaa aic ilil Joall jgs WA Jilw hen Jhug Jilw hen ge éjlc go
p=Yy * h i@ 61lg aaud dlg Llio

—
. p=¥*h "

2- Lateral pressure of fresh pressure :

vuilall he wll ;g g Jilwll aloleo ] olei law n auly wio al wll

g lwalni Gay elJdaey 0P =yc+h o §luc Laic (jgSiall
i wll Jilw (o éaloll ala peil ¢llag wailall h.o.ﬂmm

fahduﬂg.ﬁ% o




Example 3 :
Giver : slab dimensions ( 60*100 ft )
Ts=12in, h=20ft
Req: Calculate the lateral loads :
..... Solution.....
1-100 Ib/ft"2
2-y wind * (h/2) ~ where h ~ 0l go @wawll ¢laj)
=(15"20) /2= 150 lb/ft"2
Where y wind 2 15 lb/ ft*3
Take max value lateral load = 150 Ib/ft"2
3-0.02*D.L*L=0.02*(1 5D*E}=3 Ib/ft"2
For X direction = 3*100 = 300 lb/ft"2
For Y direction = 3*60 = 180 lb/ft"2

Loady =1801b / ft
TR EN

60 ft

3 / 91 00E = xpeo’)




Example 4 :
Given :
Wall form :h=16ft
1-ywind = 30 lb /ft ~2
2-y wind = 40 Ib/ft ~2
Req:
Find min lateral load activity on the top of the wall form by two

values of y wind ?
hilall $aub walel wale &jigall awilall Jloalll J8 DI aausll aagl
..+Solution.....
1-For y wind = 30 |b /ftA2
First value is 100 lb/ft"2
Second value is (y * %)= 30 * 16/2=240 (b/ft"2
Min Lateral load = 240 lb/ft"2
2-For y wind = 40 |b /ft*2
First value is 100 lb/ft~2
Second valueis (y * % )= 40"16/2 = 320 b/ft"2

Min Lateral load = 320 Ib/ft"2




Example 5 :

Given :

Col cross section=2ft * 6 ft , R = 8ft/hr
T=25¢

Req:

A-Pmax at yc=160lb/ft*3 and h=16ft

B-Draw the distribution of pressure
C-R=18ft/hr , Pmax=800psf
Show how to control the placement of this column

..... Solution.....
A- Pmax :
T=1.825+32=77°F
P1 max =150 + 2222°% _ 150 + 22208 _ 1085 Psf

P2 max = 3000 (Psf)
P3 max = 150*h = 150*16 = 2400 Psf
Pmax ( the minimum of P values ) = 1085 Psf

. il oilall @i wlillg 10 cundg - = ailwpll aslis g gsg

1085 150

T pact = 1157.3 Psf




B- Draw the distribution of pressure :

P=yh '=1157.33=160"h"~h '=7.23 ft

7.2 ft
B.B it
C- pact:
Pl'max =150 + 209 % _ 150 4+ 220018 _ 5253 9psf > 800 Psf

aiol ue 6l yl 25§all (o
- wlblial Joc ojb aaliaoll Jloall an aiol jg$i wis) aileg

lanesg aojpll jw asluall Jdéi -|

.aojpll aac 82l -T

el wllheo pladiwl-F

(ailwAll bgdw gl ol ) vl glayl Juai-€




Example 6 :

a. Given :
Col form h=15ft , R=20ft/hr , T=30°¢c

b. Req:
Max lateral pressure
After That -
If R reduce by Rn=30%R The value of Pmax is reduction by 30% or
not ?

oaplution,.a.
T=1.8"30+32=86"F
P1 max= 150 + 222 _ 150 + 222920 _ 2943 psf

P2 max = 3000 (Psf)

P3.max =:150*h =150*15 = 2250 Psf

Pmax (.the minimum of P values ) = 2243 Psf
If R reduce by 30% R = 0.3*20=6

P new 4,150+ 220 150+22292777 9 psf
The ratio of P .4y ction = 777.9/2243=34.7 %
2gag) llag pblo JSin R gl p anud gu aunse gl @ayh asllc 2g)
. lasiy by il g aaleall (o 10+ cull




06 wll 621 puani

oiy & Jlaall Jai agyhi wile 2 oiey wa wll ay dall 620l o ni
J—0all Jg_ng auglgl Gub gc 621l 02 al & alirall y nliell oy ni
. pnioll 1aal
: pwonill wigha -
. Jloall wlwa I
.(Sheathing ) guhill owoni-T
A Joists ) ayhill awani-F
[ Stringers ) o)l puoni-£
.(Shores ) oylgdll nuwoni-0
.( Bearing ) Jwoail jLiil -1
. Bracing ) plaill nuoni-V
- wiball alaleall ageo wag dlalg laleall wb ie -
F ~ bending stress = 1050 Psi ~ for moment
H ~ Horizontal stress = 140 Psi ~ for shear

E ~ modulus of elasticity=1.5* 10 ~é Psi

T I ~ tension parallel to grains = 0.0 jlail y16 BWI wnjlgall %




C11 ~ compression parallel to grains = 1100 Psi
Lilgall wio W wjlgall haall
C1 ~ Compression normal to grains = 385 Psi

aylaill e SWII wle agaell heall

s

L1~ loulc pslgll wauwll Joa aiol Gunil laws 395 il g aslwall e
( ayladl g aslwall viog )




L2 ~ laule aaslgll Jloall aiol yylhil lews ygsi willg asluwoll yie
( wlslell jw aslwall )
L3 ~ laule aeslgll Jloall aiol wléhell leus yosi wiilg asluall vio
( aulgall gu aslall)
: pnic wile aoiei pwonill wno aoadiwall Clalaalll waailg
1-Factor of short term :
f1 wwndll olxaiwl who 2ac e ojlc
1#=1.25 ,2™ =1.15 , 3"=1.14™=1.0F
2-Lumber wet factor ;
2 il aghyl Joleo e bjle
j—niell a_jl el_Jag (Sheathing ) h 66 ¢ uhill g0 paii g
ailwpll (gnlall
F2=0.86 (F) ,F2=0.97(F),F2=0.97(H)
( stress ) wlal@all wile wiloleall 0ae yili

F=Ftab*F1*F2

Ftab= aylio anas clalmall aawb
F1=pl2iull Gho Joloo
F2=0.87= aghyl Joleo




E=Etab * F2 (0.97 )

3-Cross section reduction :

f3 glhall ey Jolao
a) Sheathing:
T design = (t-0.25" )= 0.75 "where t{ thickness of sheathing )
b) Joists and stringers::

Tdesign=(t-05")=15"

ol @l e ail a0 el gog

T<2" glhaljyo " -T0 ani on
T=z2" ¢lhdll go " -,0 o oy




For sheathings:

1-Design loads :
We(ts* yet0) * 1,19 = ciiniiniia Ib/ft"2
Ts= padll ailwpll elow , Ye = 150

SWt=(ts*150+50)*1.15

2-Properties of Area :

A=b*tdes=12"*(t = 0.25) " —  after reduction

S=first moment of area

s —— pe12°

3-5Stresses:;

F=Ftu"f1*0.87 ; H=Htab*f1*0.97
E=Etab™0.97

4- Distance between Joists :

A-Check of bending moment :

L1=10.95* /E . F~ bending stress
W

S~ first moment of inner

w-~ design weight




B-Check of Shear :

40, H+A
3 W

C-Check of deflection :

L2

3 |El
Ld1=1.69 =

Ld2=3.23 jE
w

(L1,L2,Ld1,Ld2) Jlghll 020 go Job Jol a3l an
(Joists) yjlhil aac alul 0 el 29

length of slab
Limin

No of Joists = = a0 2ac -.,u.ﬁIJ alllwudi ap

il 203 Jgh i anws alulg cgaylig




Example 7 :
Required :

Design the slab form required to construct flat slab:

Given :

e Dimension=15"*15"

« Height of slab above the ground = 10ft
e Slab thickness=8 "

e Construction L.L = 50Lb/ft"2

e Own weight of form=15% of total load

e Weight of concrete yc=150 Lb/ft"3

e Wind load = 15 Lb/ft"2

e Short term load is first

» Bending stress F= 1050 Psi

e Horizontal stress H = 140 Psi

e Modulus of elastics E=1.5*10"6 Psi

e Compression parallel to grain c||=1100 Psi

e Compression Normal to grain C) =385 Psi




....Solution.....

1-Design of Sheathing:

A. Design loads :

Wi:{i—z*gHL.L}‘i 15=( %*1 50+50)*1.15=172.5 Lb/ft 2
B. properties of section :

A=b*tdes=12""> =9 in"2

3
bstdrz 12*(7)"2 ;
5= = 4—=1.125in"3

6

3
tr3 12+(9)73 _
i M =0.422 in™4

12 12

C. Stresses:

F1=1.25
F=Ftab*f1*0.86=1050"1.25"0.86=1128.75 lb/in"2
H=Htab*f170.97=140*1.2570.97=169.75 lb/in*2
E=Etab*0.97=(1.5*10"6)"0.97=1455000 lb/in"2

D. Distance between Joists:
1-Check of bending :

L1=10.95* /Ezm.%* (28751125 2 297 in
W 1725
abdulla.mansor. :nn:tmct:lm a Jabdulla.mansor o




2-Check of shear:

40,H+A_40,169.75+9 :
Lo=——""——=—"* =118.2in

3 wi 3 172.5

3-Check of deflection :

Ld1=1.69"" |22 = 1 69+ [1222000:0422 759 iy
wil 172.5
Ld2=3.23*"[FL=3.23* 14550000422 oy 11
Wi 172.5

Jighl gyl no anys Jol 24l o

L1=24.9 in ( Spacing of Joists )

lengthof bay L] 1512 =723 =8

Mo of Joists =

LA min 24.9

=225in

A 15+12




2 -Design of Joists:
A-Loading :

W:z(Joists)=wtotal * spacing between Joists

22.5

Wz(Joists)= 172. 5* = 323.44 |b/ft’

B- Properties of section: (2°*4 " )
A=1.5"3.5=5.25in"2

1.5#3.52

5= =3.0625in"3

1.5+3.53

B =5.36In"4

C- Stresses :
F=1050"1.25=1313 Lb/in*2
H=140"1.25=175 Lb/in"2
E=1.5*10"6 Lb/in"2

D- Distance between stringers :

1-Check of bending :

L1=10.95* I‘"“S ~10.95* IM:ma ¥
w2z 323.44

2-Check of shear :

40 , 175#5.25
L2=—"
3 32349

=37.9"




3-Check of deflection :

Ld1=1.69* |21 = 1 69 » * 15100535 _ g 59 -

w2 323.44

L2384 [E2] < 3.4 [L50104535 g 4 -
w2 323.44

Take LZmin=37.9 ”

15=+12

=495 "=5"

No of stringers =

37.9




3 -Design of Stringers:
A-Loading:
Wastr = wtotal * spacing between stringer= 172. 5* =517.5"

B- Properties of section: (2" * 46 ")
A=1.5"5.5=8.25"

1.5+5.52

S= = 7.6 in?

1.5+5.53
12

|= =20.7 in*

C- Stresses :
F=1050%1.25=1313
H=140%1.25=175

E=15*10°

D- Distance between shores :

1-Check of bending :

L3=10.95* /”” L
517.6

2-Check of shear:

40 175=8.25

=2

=37.19°

*
3 517.5

abdulla.mansor. :nn:tmct:lm a Jabdulla.mansor o




3-Check of deflection :

Lar=1.69+[EL = 1 g9+ [15120°:207 _ g -
w3 517.5
Ldz = 3.84 VM: 50"

517.5

Take L3 min=37.19

15=12

MNo of shores = = 4,84=5
371

15=12

«L3=

=367




4-Design of shores : (47*47 )
A-Loading :

JLstringer , L shores
12 12

36 , 36

=172.5° 7" —=1552.51b

P shore=w1

B-Bearing Area:
Bearing area=3.5*3.5=12.25in?

C- Bearing stress :

Eshore 1552.5

Bearing stress= = —=126.73<1100 O.K

Area 12.25

D-Check of slenderness ratio.:
E--1:5[]
D
d=4in , L ~clearheight of shores

L=10*12-(8B+1+4+4)=101in

L 101
f

e 25.25<50 0.k Safe

bl ahw go o 1A e Jau U glajl wnle wlaily oladiwl oug

5 -Check of bearing : h 5=

A-Between Joists and stringers : >

Load
— < cl all
area of bearing

-
225,36 :: I ﬁ

‘??D lb

Bearing stress =

Bearing load= 172. ¥




Bearing area = 1.5%1.5=2.25 in "2
Bearing stress = g =431.1 b /in?
C1=385 Psi

Ciall= 385*{ EI) 457.2 Psi

. Bearing stress < C1 allowable
0.K Bearing is Safe

B-Between shores and stringers :

Bearing load = 172. 5*3"3 35 - 15525 1b

Bearing Area=1.5%3.5=5.25 in*2

15525

Bearing stress = ] = 2957 Psi

3.5+43.18

Clall = 385%( )=426.25 Psi

Bearing stress < Clall

- Bearing is safe

3.5"

Lo

pa




6- Design of bracing :
Total force = ( wind force+H )*b
Where :

H~Force due to placing =100 lb/ft

H~ ailwpall wn o aaili 6g6
b ~ width of Bay

F 3
¥

Wind force =ywind g

Assume No of Bracing = No of Shores

Total Load

Lﬂad .I'anE- hra‘Cing = m

, where h~height from ground
level

Assume bracing section is 3"*3" & L3~ distance between shores
For problem solution :

Bay = 15"15ft , Assume bracing section 3"*3"

H= height of slab from the ground = 10 ft , wind force =(ywind*h/2)
Wind force=1 5*% =75 lb/ft

Total force = (wind force + H )*b=(75+100)*15 =2625 b

_1 10+12

——=73H 8"

No of Bracing =No of shores=5 , B=tan™?! :—3= tan




Load/one bracing = %= 525 lb

P cosf 52500873
A bracing 2.5:2.5

. Stress =24.55Psi<Ciiall(1150) 0.K Safe

= 24.55 Ib/in"2

Compression ( tension ) =

7- Check of settlement :

Joinall hawl jo Juéi) cllag awlyl ailgall g hyll pladl paiiw
@bl Jaa e Jililig
Total set = set of Joists + set-of stringers + set of shores

Assume set of Joists = é"

A 1.
Assume set of stringers = %

12+5+h

Set of shores =

Load for shore :
! = Psi
A shore

Where :S~ stress for shore =
Where : h~ clear height of shores
ol v plai oladiwl oi 45% aww settlement | aowd Judilg

For problem solution :

mln-'-

Set of Joists = E , Set of stringers =

1552.5
3.5+35

S= = 177.43 Psi, h-“”_s 41 ft




12+B.41+177.43
ﬂ{:r

Set of shares= =0.0119in

D

Total set = {é}" *2+0.0119=0.2619 in

To decrease final set by 45 % use bracing in both direction.

. Final set=0.55*0.2619=0.144 in




Yokes &ajol
|
i
Shores
' E




1-Loading :

Jaa aislg vy Joa g ailwpll hilgallg 8a0ell olab ala ws Jaall
lateral pressure wuila

R ~ Rate of placing (vl Jaoo0)
H ~ height of placing ( wnll glajl )
T ~ Temperature ( 5l agja)
aawdll (163 agaell 62w wile golgll vl hedll aaph @Guw lasg
sl b Ul go jenl

000+

Plmax= 150 + ( Psf)

P2max = 3000 ( Psf)

P3max = yc * h~where yc = 150 b/ft"3

pau_Plnmx+P2max 30 Ell’:l_mgiﬂﬂ andll Ll ol G

2

2-Design of sheathing : ( yoke spacing ) aojpll asluwo

Properties of section : take strip 1t * 1 ft =12in* 12 in

A=12"*0.75 " E [h.
12+0.752 I_1z»n_?52 E
6 e p
P

5_

12




3-5tresses :
F=Ftab *f1*f2
H=Htab*f1*f2
E=Etab*fz

4-Yoke spacing :
A-Check bending :

Lb=10.95* /ﬁ
Pav

B-Check of shear :

40 , H+A
3 FPav

C-Check of Deflection -

L3 Bl
Lai=1.69 /—m
Laz:3,23*‘*/ﬂ

Pav

Yoke spacing = Lmin

Lsb=—

(Ld2.Ld1.Lsh.Lb) go Jgb J5i 33l o

(h—n' )e12
Lmin

No of Yokes =




Slill 1S ol o )enlel 260 2l pogl )™ O Y
bl il 16 mlg Pﬁzgmﬁﬁl Lng I‘P?ij'ﬂgﬁ (1P sl oy

Elhg:d,o
(ang T *ang T+ ) g agoell ghdo 6abj aly wio jual)j olaiiwl oy
( ow0-*0.)




: awlwpll hilgal 624 puani

Studs |
Joall aunil Joists pioj

Ties

",‘}
Sheathing |

L2




Design of wall forms :
1-Lateral pressure :

J1eo Rate of placingaas wile widgll aqyall he vl and 1 aic
oo aojllll ilgall jlial om awlwl wleg wnll

Double wales 2" *4 “

Sheathing Studs 2" *4”




Example 8 :

Given :

H=12ft , R=4ft/hr , T=20°c
Req :

Design of wall form

~~~~~ Solution ==---
1-Lateral pressure : I\ ‘
R<T7ft/hr , T=20"1.8432=68°F r‘l\ lh
P1 =150+ = 679,41 Psf 5 [h_hk
P2 = 2000 Psf H

P3=150*h=150*12=1800 Psf

P=y*h~=672.41=150*h" ~h =452

2-Sheathing design :( studs spacing )

A-loading :

W1=Pmax~ where Pmax min from Pimax , P2max , P3max

B-Properties of section : { take strip 1ft )

A=12"0.75=9iIn"2




12+0.752

5= =1.125in*3
3
1= = 0.42 in~4
12
L-Siresses::

F=Flab*f1*f2 in properties F=105071.25"0.86=1128.75 Psi
H=Hlab*f1"f2 in properties H=190%1.25*0.97=169.75 Psi
E=Elab*f2 in Properties E=1.5"10° = 0.97 = 1455 * 107 Psi
D-Checks : studs spacing

1- Check of bending :

L1=10.95* f““: 10.95 * ’M= 14.97"
wl 67941

2- Check of shear :

40 H*A 4{! « 169.75=9

Lsh =22 = $1110/2038.2=29.98 "
u-"l 3 679.41
3-Lla
Lat=1. 59*3}’: o GGV [PESIE MR g
679.41

Ld2z=3.23* ’ g et RIEE0T 00T g iy
679.41

Take L1=Lmin=14.97"




1-Studs design :( Wall spacing )
A-Loading :

wzzwl*’;—; (Lb/ft")

In Problem w2 = 679.41 % =847.56 Lb/ft

B-Properties of area(2"*4"):
A=15*3.5=5.25 in"2

- 1.5+3.5%

& =3.06in"3

_1.5+3.53
12

I =2.36In™4

C-5Stresses :
F=Ftable*f1=1050"1.25=1312.5 Psi
F1=Htable*f1=140"1.25=175 Psi
E=Etable=1.5*10° Psi

C-5tresses :

F=Ftable *f1=1050%1.25=1312.5
H=Htable*f1=140*1.25=175 Psi

E=Eiable=1.5*10° Psi

A
b el
1
o g | 2
A E
|
e




D-Checks wall spacing :
A-Check of bending :

L2=10.95* /“ =10.95« [B123506_ o384 "

847.56

B- Check of shear :

Lsh= “3“ B2 1445

C- Check of def:

Ld1=1.69" ' =35.78 ©

Take Lmin=14.45 "
L2=Lmin=14.45 ~

2-Design of wales ( tie spacing ):

Take two wales : e Wale2” *4”

A—Luading: " E E
14.45

W3-w == ~|n Pro w3=679. &I* =818.12 |b/ft

_ _ Wale 2” * 4"
B—Prnpertmssr::jf"sectmn:

[ J%1sm leule Juoadl apdl lodun wile gigi




A=2"1.573.5=10.% in®

2+1.5+3.52

5= =6.125 in?

_2+1.5+3.5%

I =10.72 in*
12

C. Stresses :
F=Ftable*f1=1312.5 Psi
H=Htable*f1=175 Psi
E=Etable=1.5*10° Psi
D. Checks dimension between tie:

1-Bending :

L3=10.95* H = 3434
w3

2-Shear :
Lsh=22+H*A_s9 95 =
3 w3

3- deflection :

Ld1= 15?*3/"“‘ =£45.6 "
Ld2=3,sa*“/‘; 4547 "

Take L3=29.95 "




3-Design of tie : axall kgl
A-Loading :

Load on tie = w3* = 679.41 *2995 =1695.7 Ib

Stress of tie = 24000 Psi [ ]
Load 16957 . . |
Area of tie= = —=0.077 in™2
stress 24000 i L3 1

= 0.49 cm”2
« Use St @ 8 mm with A=0.503 cm”2

-Check of bearing :

A-Between stud and wale :

Load
Area Bearing

A bearing=2*1.5*15=45"

Stress =

L1,L2
Load =wi*—

12 12
u L4318
ClL =Lk ™ ; )

L: «wonll wnjlgall aslwall 20)

Load = 679.41 * ﬂ e o

=1020.6 b




A=2%1.5%1.5=4.5in"2

1020.6

=226.8 Psi

. actual stress =

Allowable stress = 385*% =£433.125 Psi
Actual stress < allowable stress
226.8<433.125

0.K Safe

laiby wale studs b o aiol pe laigs Jla wiog




Problem 1:
Req : Find max allowable load acting on the deck of form ?
¢ low agauwo (wlshell ) 62l Jawl wle jgi 696 wndl 2agl
Given :
1- Joistsdim (2" * 4 ™) , L Joists =22in( ajlkill )
2- Stringersdim (2" * 4 ™), L stringers = 32 in ( wlslsll )
3-Shores dim assume ( 4™4") , Lshores=32 in ( aulgall )
4- F=1100 Psi, H=130 Psi, € L =350 Psi, C11=1240Psi
....Solution ...

1-For load of sheathing ;: assume dimension (1" *4 ")
By using 1 Joists

A-properties of section :

A= 12*0.75=%in"2

_120.75%

S =1.125in" 3

3
| = “*1”;5 = 04218 in M

B-Stresses :

As short term is first




F=110*1.2*0.86=1182.5 Psi
E=1.5*10%*0.97=1455*10°
H=130%1.25*0.97=157.625 Psi
c- Check of stresses :

A-Check bending :

L Joists=10.95* ’E ~wl=222F w1 =329.8 b/ft?

12

B-Check of shear -

40 _ H+A 40 H=A
L Joists=—*—~w] =—"
3wy 3  Ljaists

_ A0 ,157.625%9

LWy =—
1%

C-Check of deflection:

.1 §3|E 432»&}_ 3
L, =169 fwl wi=— —=2732 lbl/ft

3 . 4|Esl 108.8+E.1 _ 2
Ly=3.23* [0 ~wy=——=285.16 lb/ft

= 859.77.1b /ft?

028)l gyo / aigh TVA,T = Jaall adwlull oudll go acud Jol 2l niyg
Max allowable load on sheathing=278 lb / ft2




2-For load of joists : use Lgringer =32 in
A-Properties of section :

A=1.5*3.5=5.25 in?

5=1'5":'52 = 3.0625 in3

1.5+3.53

| = =5.329 in*

B-Stresses :
F=110*1.25=1375 Psi
H=130%1.25=162.5 Psi
E=1.5*10° Psi

C-Check of stresses :

1-Bending :
W= 120*3.5362225*13?5 =973 Lh”t
2-Shear ;

, =2 = 355,46 lb/ft

3-Deflection :

_ 4.82+15+10°+5.359
W?. = 3723

= 1182.42 |b/ft

_ 217.4+1.5+#10%+5.359

= 1666.86 |b/ft




. max load activity Joists equal to 355.46 b / ft

3- For load of stringers :
A-Properties of section :
A=5.25 in?

$=3.0625 in?

|=5.359 in*

B-Stresses :

F=1375 Psi

H=162.5 Psi

E=1.5"10° Psi

C-Check of Stresses : Use Lshores =35 in

1-Bending :
w3=”“*3'“;5*13?5 = 412.5 |b /ft
2-Shear :
5 =? « 26239925 = 325 Ib/ft
3-def :
w2 TAE I35 116,456 b/t

. max load activity on stringers equal to 325 b/ft




Problem 2 :
A wall of height 13 ft is to be concretes of 8 ft/hr at
temperature of 22° C , Req: design the formwork of (
Sheathing , Studs , Double wales , Ties and check of bearing

between studs & wale and tie , Draw the deisgn elements ?

a_ya aic aclul /o126l A Jaeay &l wply wny 026 IF glajl jlaa

0wy g0 alglell oligSall ay wall 624l ouo ni wglhallg °TT
¢ owonill plic

Use the following information :

Fs=20000 Psi , Studs=(2*4)in , wales ( 2*5 )in

yc=156 lb/ft*, F=1000 Psi, C11=1100 Psi

E=1500000 Psi, C,=400 Psi, T11=600 Psi

Sheathing (174 ) in




... Solution ....

1-Lateral pressure ;

R=8ft/hr~7<R<10ft/hr T=1.8"22+32=71.6F

43400 4 2800+8 _
716 716

Pyinax =190+ = 1068.99 Psf

Py nax = 2000 Psf
Psmax = 190%13=1950 Psf
: Pax = 1068.99 Psf at y.=150 hffta

1068.99+156
P MOX e
act 150

Jh a2l g Fh
156

= 1111.75 Psf

2-Design of sheathing :
A-Loading :
W1 = Praxg, = 1111.75 Psf

B-properties of section :

12+0.752

A=12"0.75=9 in* ,S= = 1,125 in®

12+0.753

I= =0.42 in*

12




C-Stresses :

F=F,qp "f1"f2=1000"1.25"0.86=1075 Psi
H=H,,; "f1*f2 = 100*1.25*0.97 =121.25 Psi
E=E,,p * f2=1.5*10°% *0.97 =1455 * 103 Psi
D-Checks : ( studs spacing )

1-Check of bending :

Ly=10.95" /E= 10,95 [ 2 4 42"
W 1141.75

2-Check of shear:;

40, H.A 40, 121.25+9
Lsh="2+ 14 _ 10, =13
3 wl 3 1111.75

3- Check of deflection:

Ld, =1 .6?*11455*10%&42 =13.84"
1111.75
Ld,=3.23" “J“"‘S‘w”“*“‘“ =15.64"
1111.75

Take L1=Lmin=11.42 "




3-Design of studs :

A—tcading:

11.42"

w,=w, * = =1111.7/8* =1058Llb/ft’
B-Properties of section: ( 2*4in)

A= 1.5*3.5=5.25 in?

1.5+3.52

5= = 3.06 in®

1.5+3.53
12

I= =5.36 in*

C-Stresses:

F=F,.p "f1.= 1000*1.25= 1250 Psi
H=H{,p" f1 = 100%1:25="¥25 Psi
E=1.5:16°

D-Stresses:

1-Check of bending :

L2=10.95* ’M -20.82"
1058

2-Check of shear :

40 , 1255.25

Lsh=— =8.27 "

3 1058




3-Check of deflection :

1.5=10%=5.36
1058

Use L2 = Lmin =8.27

= 35.85"

Ldl =1.69*

4-Design of double wales :

A-Loading :
W3=w1"== 1111 ?E*ﬂ_?e.é. 18 b /ft’
B-Properties of section :
45"
A=2*15*4.5=13.5 in? 157
* & 2 a i
5=21MS 10,125 in? 15
2*15"45 =22.78 in*
C-Stresses :

F=F, . *F1 =1250 Psi

H=H, . * f1 = 125 Psi

E=1.5"10° Psi




D-Checks ( spacing between tie ) :

1-Bending :

L3 =10.95 * 1250+10.125 =445 "
766.18

2-Shear :

oo s n HEORAS og g

sh™'3 " 766.18

3-Deflection :

Ly = 1.69%° [1521072278 £ g3u
76675

Lg; =3.84* 1541082278 _ g g
wJ 766.75

Take L3=29.37"

5- Design of Ties :

*293?

Load on tie = w3 "‘—- 766.18 =1875.23 b
Stress of tie = 20000 Psi=Fs
Area of tie = 2224 _ 187523 _ 4 093 jn2

stress 20000

Area = 0.093 *2.54% = 0.604 cm?

Use St @ 10 mm with A=0.785 cm?




6~ Check of bearing : =
A-Between studs & wale :

}ism
Load ’ I
Stress=———— N |
Area Bearing 8 $15"
Area Bearing = 2*1.5%1.5=4.5 in?
Load=w, * = * —_1111 ?5*1”‘2 « 227 = 729.151b
12 12 12
a2 +3
L;=C" { 3} &DU*{ 3} = 450 Psi
Stress = —>=162.03 <450 Safé
Sheathing 1* 4" Studs 2" *4 “
-4 * At spacing = L1=11.92 “
Spacing of ||
L2-827" _double wale | . Double wales 2"*5"
LZ:E.I?” i
- Tie @10mm
. ﬂﬂ At spating =29.37"

Sheathing Studs 2 “ *4 ~

The design elements




Problem 3 :

Design of column formwork ( sheathing & yoke spacing &
diameter of tie ) of cross section ( 20" *20" ) is to be poured at
rate of 8 ft / hr and a temperature of 25° ¢, Calculate the lateral
pressure & If y,. =150 lb/ft* , and the column is 16 ft height ,

Draw the distribution of pressure along the vertical form of this
column, (F)=1050Psi, (H)=140Psi, E=1.5*10° Psi

Fs=22000 Psi, and draw the plan of column formwork ?

... Solution ...

Q000K 000=8

P1,.,, = 150+ =150+ =1050 Psf

P2 ay = 3000 Psf

P3,1a¢ = 150*16=2400 Psf

. Value of lateral pressure =1085 Psf
=y "h =~1085=150"h ~h =7 ft

P{n _P4p 5 108542400 = 17425 PSf

2

7.2ft




1-Design of sheathing:
A-Loading :

Pow = P2 = 17425 Psf

B-Prnpernes of section :

A=12*0.75=9 in?

= 2 -

§=12"075" _ 1 125 in3
2 3

j= 220757 _ g 499 in
12

C-Stresses :

F=F,,;5'f1*f2=1060%1.280,6=1128.75 Psi
H=H,,;, *f1*f2=140*1.25*0.97=169.75 Psi
E=E,,,"0.97 = 1455 *10° Psi

D-Yoke spacing :

1-Bending :

L1=10.95* /E= 10.95 * /wﬂ.a? »
Pav 1742.5

2-Shear :

[ =30, HeA_ 40, 1697549
RT3 P 3 11428

abdulla.mansor. :nn:tmct:lm a Jabdulla.mansor o

=11.6%"




3-Check deflection:

Ld,=1.69 ’P =11.93"

Ld,=3.23*"[22=13.99"

av

Yoke spacing =9.37 " Juhiwall cjall wnod
221127 ~n=12

No of yokes =

cjll o ails anj:-.I ailli pladiwlg Jhiwall cpll (no ol IT pladiwl on
Ho= 1T+ = cgoaoll gosd peii U Cdioll

Tie:
% __p‘l 11]35 - "
15 Tk =0.42°12=5.42
Aform =L * glhall 20 Py
L

e




B Pay+(A form) ~1742.5+20+5.42 i
tI€™ 1 44+all working stress (fs)  22000+44 =0.05%6 in
Agie = 0.0596*2.54% = 0.38 cm?
Use ST @ 8mm , A= 0.503 cm?
.

Shores

-




1-ACl committee 347 ACI 347.04 Guide for formwaork for concrete
Institute ( ACI )2004

Author ( American concrete institute )

2- Concrete formwork systems

Author ( Awad S.Hanna )

3- Formwork ( A guide to good practice )
Author (Concrete society )

4- Formwork and false work for heavy construction
Author ( Prof.Aad van der Horst )

9- Formwork for concrete structure

Author ( Robert L.peurity,Garold D.oberlender )
6- Formwork ( A practical guide )

Author ( Ps.Mcadam , G.w.Lee )

7- Formwork for concrete

Author ( M.K.Hurd )
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