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ABSRACT

This project work on the design of proposed residential storey building aims at exposing the

undergraduate in to structural design of reinforced concrete structures.

Design in reinforced concrete commenced with the architectural drawing (as contained in the list
of drawing and as appended) and this was immediately followed by structural design and

detailing drawing.

In the entire design, consideration was given to factors like economy, safety and comfort for the
user, the combination of the above drawing (Both architectural and structural design work) gave
good start for the structural calculation works with desired output using relevant reference and

information in accordance to SS811 0 part 1and 2( 1985) which form the core reference used in

this project work.

The introduction and literature review from the chapter one and two of this project work
respectively, confidently and in a simplified manner, maintaining the design procedure and
principle, the design of independent structural element comprising of stair case, roof and slab as

contained in chapter 3,formed the veritable steps.

Similarly chapter 4 contains the dependent element consisting of beam, column and foundation

designs.
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CHAPTER ONE

INTRODUCTrON

1.1 Background of the study

Structural design the selection of materials and member type, size, and configuration to carry
loads in a saf and serviceable fashion. In general, structural design implies the engineering of
stationary objects such as buildings and bridges, or objects that may be mobile but have a rigid
shape such a ship hulls and aircraft frames. Devices with parts planned to move with relation to

each other (linkages) are generally assigned to the area of mechanical design.

Structural design involves at least five distinct phases of work: project requirements, materials,
structural scheme, analysis, and design. For unusual structures or materials a sixth phase, testing,
should be included. These phases do not proceed in a rigid progression, since different materials
can be most effective in different schemes, testing can result in changes to a design, and a final
design is often reached by starting with a rough estimated design, then looping through several
cycles of analysis and redesign. Often, several alternative designs will prove quite close in cost
strength, and serviceability. The structural engineer, owner, or end user would then make a

selection based on other considerations.

Before starting design, the structural engmeer must determine the criteria for acceptable
performance. The loads or forces to be resisted must be provided. For specialized structures this
may be given directly, as when supporting a known piece of machinery, or a crane of known
capacity. For onventional buildings, building codes adopted on a municipal, county, or state
level provide minimum design requirements for live loads (occupants and furnishings, snow on
roofs, and so on). The engineer will calculate dead loads (structure and known, permanent
installations) during the design process. For the structure to be serviceable or useful, deflections
must also be'kept within limits, since it is possible for safe structures to be uncomfortably
"bouncy." Very tight deflection limits are set on supports for machinery, since beam sag can
cause driveshaft's to bend, bearings to burn out, parts to misalign, and overhead cranes to stall.

Beam stiffuess also affects floor "bounciness," which can be annoying if not controlled. Tn
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addition. lateral deflection. sway, or drift of tall buildings is often held within approximately
height/SOO (1/500 of the building height) to minimize the likelihood of motion discomfort in

occupants of upper floors on windy days.

Technological advances have created many novel materials such as carbon fiber- and boron
fiber-reinforced composites. which have excellent strength, stiffness, and strenth-to-weight
properties H wever, because of the high cost and difficult or unusual fabrication techniques
required, glass-reinforced composites such as fiberglass are more common, but are limited to
lightly loaded applications. The main materials used in structural design are more prosaic and

include steel, aluminum, reinforced concrete, wood, and masonry.

In an actual structure, various forces are experienced by structural members, including tension,
compression, flexure (bending). shear, and torsion (twist) However, the structural scheme
selected will influence which of these forces occurs most frequently, and this will influence the

process of materi al selection

Analysis of structures is required to ensure stability (static equilibrium), find the member forces
to be resisted, and determine deflections. It requires that member configuration, approximate
member sizes. and material properties be known or assumed. Aspects of analysis include:
equilibrium; stress, strain, and elastic modulus; linearity; plasticity; and curvature and plane

sections. Various methods are used to complete the analysis.

Once a structure has been analyzed (by using geometry alone if the analysis is determinate, or
geometry plus assumed member sizes and materials if indeterminate), final design can proceed
Deflections and allowable stresses or ultimate strength must be checked against criteria provided
either by the owner or by the governing building codes. Safety at working loads must be
calculated. Several methods are available, and the choice depends on the types of materials that
wiH be used." Once a satisfactory scheme has been analyzed and designed to be within project
criteria. the information must be presented for fabrication and construction. This is commonly
clone through drawings, which indicate all basic dimensions, materials, member sizes, the

anticipated loads used in design. and anticipated forces to be carried through connections.
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f.£O Structural FElements

However, this particular project is carried out in accordance to BS8110 part 1 and 2, which is

capable of resisting applied load without appreciable deformation, cracking and shear of one part

relative to other.

Structural elements can be group into two such as stair, slab, beam, roof and column as

independent and dependent elements.

1.1.0  Dependent eclements

1. Fiool' Beam

A beam 1is a structural member that supports the floor slab, block wan and itself weight and

transmit these loads to the column, for further transmission to the foundation.

It is designed per it whole width which make it different from slab, which is design per meter

run. The beam in this project is to be cast monolithically with the column and for this reason

they are considered to be fixed

A beam can be monolithic and stil be design as simply supported reinforced concrete
designed consists mainly of providing member details, which will adequately resist ultimate

mornet, s rear force and support moment.

At the same, serviceability requirement must be considered to ensure that the member will

behave sansfactory under the working load.

1.1.2. Column

A column 1is structural element that carries the load from the beams and slab down to the

foundation and therefore, lhey are primary compression members.

In the analysis, it is necessary to classify the column in to one of the following types.

Page3



A. Braced column, where the lateral loads are resisted by the wall or ant form of bracing

B. Unbraced column. where lateral loads are resisted only by the bending action of the

column.
C. Short and slender column, a column is said to be short ifboth the Ie x/b and Iey/b are
(a) Lex< 15 for a braced column

(b) Ley<15 for an unbraced column

1.1.3. Foundation

;\ building is generally composed of supper structure above the ground level and sub-structure
which form the foundation below the ground; however foundation of structure can be defined as
that part of the structure which is in direct contact with the ground. Tt is there function to released

load from the superstructure through the column and spread it in to firm soil strata.

Il is expected that those load to be transmitted by the foundation does not exceed the bearing
capacity of the supporting soil. Otherwise settlement may occur resulting in damage to the

structure and its service facilities.
Some of the factors consider in foundation designed are
A. Designed load
B. Bearing capacity
C. Erosion
D. Depth of foundation
E. Subsidence
F. Soil type

G. Water table and fluctuation
Page 4



H. The e isting structure

I. Environmental impact

1.2.0 Indepenendent structural element

1.2.1 Stair Case

A stair case is an incline slab connecting two or more floor together within a building;

this may include one or more landing

1.2.1.1 Component of the stair

A. Landing: is a level plate like constructed between the floor either where the flight or step

change direction or to make break in what would otherwise be over along flight of steps.
B. Flight: this is the continuous horizontal treat or steps.

C. Riser: is the vertical steps

D. Coin",: this is the horizontal distance measured from one face of one riser to the face of

another.
1.2.2. Floor Slab

The reinforced concrete slab is another important structural member that are used in floor, roofs

and wall in building and decking of bridges etc.

The floor system of a structure can be constructed as insitu solid slad, ribbed slabs or pre-stress

concrete slab.

Slab could be one way spanning or two spanning slab depending on the ration ly/x less or equal

to 2.
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AIM AND OBIJECHIVES
131 AIM

The aim of this project was to get acquainted with design of structures as a structural engineer
and to produce a structural design of residential storey building using simple arcthitechural
designed to form a safe aesthetic complex, economic and comfortable building for residential

functions.
1.3.2 ORJECTIVES
The objects of this work are
I. To ensured that the structure is safe under worse condition of loading

2. To ensured the structure is economic (i.e. the factor of safety should not be too large to

the extent that cost of the structure becomes prohibitive with no advantages)

J. To ensured that under the working load, the deformation of the structure does not impair

the appearance, durabi lity and or performance of the structure

1.4.0 SCOPE AND LIMITATION

The scope of this project includes architectural drawings. structural layout, structural analysis

and detailing of the building from roofto the foundation,

Consideration 1is given to safety, cost of construction, materials and labour review and largely the

laboratory test to determine the safe bearing capacity of the supporting soil.
1.4.1 LIMITATION
The limitations encountered are

[. expensive nature of architectural design and professional consultation eg books and

practioner( engineer)in practice during the process

2. Limited access to internet services and poor electricity supply to work at night.
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1.5.0 METHODOLOG

In order to realize the objective of this research, the scope of the design shall be treated step by

step using a specific method.
I. Limit State Method

The limit state design method over comes many of the disadvantages of elastic theory and
load fsctor design methods. In this method the working loading are multiply by partial
factors of safety and the ultimate material strengths are divided by further partial factors
of safety with this method the design of each member or section of a member must satisfy

two separate criteria of
A. The ultimate limit state which ensures that probability offailure is acceptably low

B. The limit state serviceability, which ensures satisfactory behavior under service loads
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CHAPTER TWO

2.0 LITE ATUR E REVIEW

A building structure is either framed or not framed, A domestic building (i.e a bungaJow or

two store building) founded on a very good soil may be built without frames

Here the reinforced concrete slabs may be supported by the walls below which must be

treated as load bearing walls.

While such load bearing walls are recommended to be at least 25 blocks from every bag of

cement and adequately compacted with machine.

In other hand buildings that are 3 storey in height (or less but built on a very poor soil) must

be framed (v.O Oyenuga 1999)

The framed will consist of slab, beam, column and foundation joined together rigidly so as to
act as one structure, the loads from the occupants are transmitted through the slab, beam and
column to the foundation, thus each element of the frame must be design effectively to

handle it wn selfload and imposed load been transfer to it

The analysis of the structure as a whole component is very tedious and the advantages may
out weight the disadvantages. The analysis can be done manually or with computer

programs.’

Basically they are two types of building as follows

a) Building supported on load bearing wall and

b) Building supported on framed otherwise called framed structures.
2.1 DESIGN METHOD

The design of reinforced concrete has gone through various stages of modifications; the

major three (J) are;
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. The modular ratio method in which the loads are assessed as the (actual) working loads
but limiting the permissible stresses in concrete and the reinforcement to fraction of their
actual s resses in order to provide an adequate factor of safety, this is guided by CPI /4
1957.some design e.g. water retaining structure are still done using this method today,

this method is consider as an alternative method and it is known as elastic theory method.

The load factor method in which the section is analyzed at the failure, the actual strength
of a section being related to the actual load causing failure. With the later being
determine by adding factor of safety to the design load. In the load factor method the
ultimate strength of materials is used in the calculation, hence no variation in materials
strength is taken in to account for this reason it cannot be used for serviceability states of

deflection and cracking.

. The Limit state method of design here overcomes many of the disadvantage the
previously two methods, and that this method is used for this project in view f designed

objecri es in both economic and safety.

The relevant materials used help in the procedures and enable me to obtain the general
concept of the purpose: however the methodology of which this work is presented

complies with the newest code in practice.

Moreover. for the purpose of simplicity and easy, Ishall summarized the work procedure
in more comprehensive terms recognized or directly given by the codes on design,

analysis and detailing of structured designed for certain purposes(i.e. residential building)
2.1.0 Reinforcement

The section 7 of BS8I1 0 part 1 specifies that reinforcement should comply with BS449,
BS4461 and BS4462 which explains that different types of reinforcement may be used
for the same members, hence for a beam the tensile(main) reinforcements and
comprehensive reinforcements might be high yield bars with fy=460,4 0,450 and

2S0,whiie mild steels are used for the links.
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It may be mathematically cumbersome to use two types of reinforcement as main bars or
links since their strength are not the same .Reinforcernent should be kept clean by
stacking them of the ground prior to as age, free from mud, oil paint because all these
weaken the bonding between the bars with concrete, except if the bars are rigidly fixed in
the concrete in correct position and special care should be taken in fixed reinforcement in

their correct positions especially in cantilever before the concrete.

At 28 cays section 3.1.7.2 of the standard specifies minimum grades of 25.0N/mm2  for
the project work in both economy and safety of design in view of researches made on
BS8110 wvia books as reinforced concrete design by W.H Mosley and 1H Bungey,
reinforced concrete design handbook by Charles Reynolds and James saleeman,

Simpli  led reinforced concrete design is highly

base on safety and economy, hence the lise of CPIIO and CPI J4 are becoming highly a solution
as they direct their design procedures more to safety, therefore, the coming of BS811 0 of 1985
and 1997 are concentrating in how to cut down cost as the design has been introduced and with
this method, design of each individual or section of a member must satisfy two separate criteria's

which are:
a) The ultimate limit state which ensure that the probability offailure acceptably low

b) The limit state of serviceability which ensures satisfactory behavior under service

load(i.e. working loads)

Also wing to economy for instance, the lise of steel in compression is always uneconomical
when the cos of a single member is being considered of the depth of the concrete of that
member: they may offset the extra cost of individual member, finally the design procedure which
is employed 1" this project has taken in to consideration factor such as economy and safety

simultaneously.

In BS81 10 part T 1985 under table 3.14 and 3.15 for the slab design codes say that when the ratio
of Iy/lx = 2 the slab is said to be spanning in two way and if lyllx is > 2 the slab is spanning in
one way, the table 3.14 and 3.15 help to determine the span and the edge coefficient of the slab

in order to obtain the span and edge moment.
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1712

I"hle 11
Tahfl' \ 14

144 1

('ALCULATIONS

B:1-1c muurnum effective depth

101 short 1,ptinl

‘clotnent redrsrnbuuon  factor
"lenston reinforcement area provided

tenston remfor ceruent area required

=055 - "11-Ba 50

filochficd minimum effective depth
IRA(TIING

('rackma is controlled hy limiting bar spacmg

CA\LCULXIIuUNS
SI.AB PANEL 1'3

16 ~ 1
10
1.77 mmz
IS -
1,7,.,"
3.1"0 4.
17 15N~SN ‘niint

12CX0.9 1-,:/)
~00
~] 076923 mrn

1SO0 11

":0)0 nHN

TWI “\WWA'Y SPi\NJ\INtI
LA~ "TO:0T1(( slab
Shorter "p~n nf 0::1"h -
Iluckucxs (T slat-
( 'haracte riettc strength of concrete
( lraracterisuc  strength of steel
Pr n"i'y q(concrete
1111111l of'vree!  prnl'o<;cct

OURARIUTY AND FIRE RESISTANCE
Nommal em ¢ for mild coodirious of exposure
{" .hr ~fhr

1()~1J11"G ON SIAR

Self \\elght nf slab

Finic;hcs

qQ
Characteristic dead lo-rd

A~ \(=mm: r\m~ —
tharucrcriuic  unposed load

nt.i~"load 1141k; I "Qd

SLAB

18N mt
18f) m
14+ mill
O N'mint
110 N'rnm2
241)0 k~/11;
12 mm

20mm

42 KN'm~
I KNnl
VKN

0 ~KN 111~

2.1 KNl

12K KN™,'

DFSIGN ~f(OMFNI S IN!) REINFORCEMENTS

Aspect ratio (0r slab
SI(}R I'SPAN /SUPPORT}
SICME t 1(1111-="cocfflcicru

Support 110111¢t1H

rn:"CllIl.'Cdepth of hewin ~ [dl
« If
/1€

lever arm. 7. =

Art' 1 of steel required.

Mi.nmum reinforcement area

1.O(W)

1).0411
JMI KNill
14() mill

1.95
I~ 1.55 1
M
V()Sl=

10111111

227.5 1

1 'UTPUT

1 ['TPIiT

cover 20 -

Fire resistance OK

>

Provide

YI2

tl,:! KNIm'

2.5 I<N/m!

<1 100
377 mm'

Page 15



IS~110  Iny CALCULAIIOKS
AKORTS/AN /MIDSPATj
PRI \irl- XUl moment coefficient 0010
I, e 111 ,Suppr'(1 moment 1¢32 tNm
1"Trelll depth otl-cam. 1l 110 min
11 V
£ 00t
o Iyt
1 n LIV 111117 tie< ol
ill 55 1
1111 el of steel requu cd. 0.95/," 1.

22 mmi
r'bk 11 1 = :Urpfl1 moment  cocfficrent 0n17
mhle 111 SUPI011 rririiin I.c.20 f~NITI

Iffccnve  depth of beam . loll 1"7 mm
1111 K Al
W't
11 leve urm. 7 ool
1O " mill
11 11 M
0951;=

")mmi1
l———— J(' Jv(: A AMmMS(:('~i
Lible 111 - lidc;pan  moment  cocfficrent 00R
r.,)k111 “hppor1  moment 1= [Hm

[Emecnt ¢ dIth of beam . 't mm
\.
E: { n 10"2()
I’/
1110 not cl
1101<; mill
1 tea 0' vteel ""11111ed M
" ) 0951/ z
| i~ mmi
11<;~110 Riol' C,\LCULATJONS
TOFL.ECTION UIECK
Inhlc 19 Rilsic minimum ~effective deruh
liir short "run 18 ~ 111111
Moment redtstnbution  tacmr In
Icusiou rciuforcement nrcaml\ ided 11" nHn~
Tension reinforcement area required 22 fam'
T
flile,
~., It
1(, 20 I"R~N/liin2
JT7-U
0.55... ( Lf <020
121)0.9 171/ )
con
Modified minimum effective depth ~-I'()15JX5 mm
1.12.11 2.7 n~ACKING

Ari~HHnJT

(,ICkil1g i..controlled hy limiting bar "pacing
M,,"il11UI1l spacing allowed for reinforc@:Rient 4" nun

CALCIJL\TIONS
SL\B "ANEL p~

IRon 11

Jofpy—

. iTPUT

Yy I~ Orroo
371 mm!

Pro\'Jd(: Y1~ at 100
377 mm'

Y12 at300
)17 1Time

OITPUT

OK

OK

(UTIT

Page 16



Table "\~
‘hilk3 |

Vil ~,

lable 111
Ltbk 11

Ilhh._ 111
T'ahlc '14

14 14

1J4j

.11l

121110 ~7

1]

INE-IVA Y SPANNINIj SLAB

Longer span of vlal- 1~0
Shorter span of ~Inb I RO m
I'Inclness 01 ~1<lh Lt min
1"hamctctrwuc stt cuath of concrete = 30 N'fTInl2
"haractensuc  strenatf  of steel 110 . mnl
[yensiv of concrete ~Ino yeum
iJraruater of stee! propos"d = 12 1111
IJURABILITY AND FIRE RESISTANCE
Nominal cover for mild conditions of exposure - :Ifyrnm
Lochr ' 1til
1.1IADING 1IN SLAG
self welght Cf"Irlb | ~KN'm'
Finl"h(" 12 f£"lfml
'l fnc:  [munmum | 111:1-1101"
|' htfticren<iic  dead load 119 £N mt
| haracicnsuc  uuposced lond 15 KN'm'
irleSlgn 1000111 Ip" .16~ 1
DESIGN~" IMENTS AND REINF, IWEMENTS
Al;peCl ratio or slab 2333
I (JNG SPAN {SUrp(}RTj
Support moment coefficient 0 fP7
AIIPFOT1 - moment 11(;Nm
li-tfecuve depth ('r'(~11 11 17 nun
t- i n 10~6
M.
Lel es 111111 7
130 1~ 1
vrea nf<ilo(" - required. 0.95(:
LONG SPAN {UIDSI'4NJ
Midspun mornenr rocfflcicm (LInx
Support moment 1.094 KNill
Fffecrive deptf of bean , T I~~n1in
t: I 170(119
hlY7,
| ever arm. 7, 005 d
110,1" 1
I'd
Jirca of steel required.
0.951; ::
22 nun'
CALCLJLATIONS
fIFFLECTION CHECK
VK enim,,,,, clTet s, dt S\
[,,. .hnort "PH1 (91111111
r..oment redtetrtbutiun  tacror 1
—r..lsinn  rciuforccmeu! area rm ided 29 nnrm
Tr-neion reinforcement urea required 22 unn
21 A~.,,.
‘A".,. /I,

2()6. X4(i~,Nmm2

Modification factor

0-S5~ (477--£)

.20

1200<)1 'L
0091 21

Vodificd minimum effecuve {{tp,Il ) L6l
c/<ACKING

Crilckin,I! i..rontrotled hv limiting bar racll."

2.(1)
5385 uuu

cocer fu==

Fire resistance (\L

Provrdc

VI,

YI1

(UTP{ IT

OK

mm

69 ,:N on'
1.1,:N/m’

at Ino
377 mmi

at 100
LT 11~

Page 17



135111111

spacing allowed for remfor ccmenr

SLAB PANEL PS5
I-nn nun
301)1) Illm
I'NE-IVA Y SPANNING Sr.Xn
i onger ~pall = slab = 3 (10 m
ISIOr1cT spilll of slab 120 m
"lC!:"ll" d ”"h T
"ltaructct™1e sttcuath (,I" couctete = I N 11m2
‘haracicnsuc .treneth of steel = 110 N mmi
rcusuv of concrete ~Inn ~~'m’
[ wimeh <1 1-«Jed 1ire—g I"Imm

12 KN/m!
I; J:.Nm!
I <fiNm'

(. 0 f~N/m:

| ~KN m'

2,~nn

no:i
"~n KHm

11 111m
@.(an

nQ, ,/7

g mill

0.95/;::

1" mm"

n02R
OAR!" KNm
7 1

0,01109
095 d

M

0.95f=
10 mill"

1 7 H.'II'IIRJ\RIJ.ITY AND FLRERESISTANCE
Fable 1, '001111<1€0\ er 1IN !(lilei cmriilio,"  cof exp(~1ll-e - ~1)ynrl1
LI>10 11 T 1
'SdfwC1P.hlol"51<111
Fln,~he"
Partitrous  [uriuimum ] =
rhaructenstic dend lead
rharactcnsuc  unposed load
A Design load Il 11'<'l 6".1
Aspect rauo of slab
1.08a SPANISIIP/'OR7]
rahk \ 11 Support moment cocsrcicTit
LN\ T ,\,.”fl”\,n‘l{vlTjNuW
P'feenve d"r'h of t-cam . N]]
144 -1 ) 1
b
M.
I 1~~ I r-vr-rarm. .,.
14 4~ )
vrcaotetcc! required.
UJ NG SE"V IMA)SE. 7V
riit 14 IMtct."pall  moment coefficient
Bt . 14 "unflrl moment
| Ifccuvr depth of hci1111 ~ "
\44 If
K
I/'(
11] it 1ann. 7
1.J4 -
,\,:a of stee! required.
n~XIIT REI CALCULATIONS

DI:FIECTION  CfIECK

H1 ic minimum effective denth

Itif <horl "I'~111

1\1I'menl  redistribution ":1(,lor
Tencton reinforcement area rrovickel

Tension reinforcement area required

4"
4~
1,0
T
10 min-
2 o, M~
A= =,

cover ~O= mm

Fife rco-tance OK

69 I:N/m'
1 ~Vm

1206 !:NIm'

Pmvrde V12 at 300
377 mOl'

Provule VI2 U300

'7'1 mm4

Ol'TPUT

Page 18



2/, "

"
~A." ~

= '06 s1(l~~ N'mml

H.55- (lTlfJM 1.1
12.rx0."J+ ,~/)
~ 00
Modified 1111unum effecuve depth -31176923  mm
17
I 'rnckiug " (oomiio ov hrnitmg bar spacing
klaxtmum spacmg allowed for reinforcement 1)9~30769 rnm (K
11S~" 1REF (UTPUT
SLAB PANEL 1'6
|
’ (1001 rtun
1
60(10 111 —
|
Vg S g g ~
! rW-I-WA Y SPANNING SLAIl
lLonger ~Wrll\:,f <lab 6f10 1n
Shorter "pall "f~"ill1 rW) m
11Icl:JI(,<:~ of slah = 1 nun
(haraCllinrllC ~ strength of concrete ~nN niin!
, 'harnctenstic  strength of "feel lin N 1om!
fim<:t" of concrete 27'() k~m!
Dtarnatvt ofsteel 1"fjlt);cci = I~rum
1
33 DUIL\BILITY ANI) FIRE RESISTANCE
lahlv \ ¢ Nominal cover t~Ifuuld conditrons of exposure ~ 20mli11 cenel ""',)= mOl
relhle\ ¢ 1" hi Thr Fire resistance  ( /f~
1" IADI''G (IN SLAB
Self we!~hl of "lab U~ fo~tl
Irmsbes I~ Fl mi
~rtihQ(\ -~ ~{hm = Loe o~ ot
‘haracteristic  dead ["atl (@ KN 111 o K"llm'
[haraclcrisuc illtpolcd  In:)d o KN m 15 KN'm~
|
212 ¢cC jign Inod 11 1, 1'<L] 12.(1(KN/m'
DESIGN IMUMENT S ANIl' RtINWRCEJLIENTS
I"pee, ratio of slab 1.01)/1
S.:IOR7 SPA NV [SUPPORT}
rahlt- 31.1 "HIPPCIF  runmeut  cocflicj~11] 1111411
fahle 1 I~ Support  dIOIHL. 1t 1-tJfI(" KNill
f recuve depth ofbcam . Idl 14C) mm
et K Id.t;w n
I l~~ lever arm. 7 19 d
o ITI}'SS 111m
An'3 of lLel required. )
0,)SL=
115 1m yl2 at JOO
~' B ~ ~ ~ ~~ LTI s
Minimum rcmforccmem are!! 227.5 11
[ISRIL O fIJ:F C\L,ULA nONS orrnrr
SIHORT SPAN [1IIDSPAN}
lable 1.1~1 Midspan moment  coefficient 0.01(1
i"Jnk J 14 Sur-non moment 1~.025 KNm
I'Ffeerive depth of beun . [ﬂ] 1JC) 111111
1~4 11
K
LIA 1 Lever arm. z. o CI
141.55 1
AT
0.9.",::

Page 19



M

| Qti. V7 m~tlIEr L0

0.95/,.z
~36 mm1 Provide Y 12 al")OO )
377 rum
lu),w; \F-1S/SUI'TORT/
T.lhi<111 tSUPI)Ifl moment cocfficren! 00.17
rahd- 1 11 ISUPPO11 moment 161)6~ £:Nm
i"fecl\c  depth (If beam . A~7 1lim
1111 — i 2R
K = ) D2R;
11 e o
130 I; 11lm
1111 M
' .rca ol'steel required 0.95/—
f 117 mm' Provide yl2 at 300
377 mm’
10Ne; SPHIN IMI/).\PAN}
L, 111 Itidspan morncut coefficient @neR
Ihir \ 11 SIPPOI1 moment I~ 16 Ll
Fffccuve depth of heflin Ji 117 tum
e If a (v
1yl
111 1.\ cr arm. N9 o
1'0 1" mm
" 1/
Il
N /'I~f1of steel requncd 09V =
21P nun’ Provide YI2 atl00
y77 1lim’
BSRIIII HIiF CJ\LCULJ\ TIONS L TPUT
IJEfLEI'TINN  CHECr::
wre i elfectlve dtlln,
71 ~hort:rall
‘vloment redistribution factor If!
| rnsron  reinforcement  area provided 377 10m2
PN GEIONII rdtsl ruiltd 2."\(-mint
1J; e
I''~'JIn 1ncmicit stress f 34"~
1-1.2" Y N/mmo
n, . jl77 ],M =20
;
12wt ,1,,)
20(1
iMClJiricd  minimum ~ effective depth = 115..18462 1llm OK
11~ 27 CRACKING
('t";Icking. it: controlled hy limiling bar <pacing
Ma'(illulll - "pacing allowed lin reinforcemcru 4~- 1lim OK
IIS~f 10 RFI- ("\LCUL~TfONS m.TPUT
SLAB PANEL P7
I 1 nm
*9)
_J=0(J min
TWO-W VvV SPANNING SLAB
Longer span of slab 4~0m
Shorter span uif clah 420 m
0" ow i cbh "5 mn)
Ch.uncteristir  strength of concrete JO ~Ilim2
cil<iicicnttic " {rell~lh of Skel 410 N/mm:
Ikn"jly of concrete 240{1"g nr
fla uater of "I" rrnp")~'d 17 nun

Page 20



== .-===~) ~\I~J) ~Ui~{I~\U~II~.I=T\= -~AlN~, O~f1=~==R=ES=IS=T~AN~''-E .-

l\/olllillal cover i0f nnld conditions of exposure - cOm", cover cO= min
s SO U 2 205 0 1 SO EEi~tiprenrecomletramnceen. , ~Tove
U.1"i\[) INUNSLAB

""clfW\'l~ht of'slat- 12 t:N'ml

F1li<h~'<; [REmANEIIV

1'(H1Ith fi4mininnuu | 15 ~:N'lI1"

. 'haracten-tic  dlIrd 10;u1 (91N m' 69 f.N/m!
= ,~~:Nu L= e £N

. "hamcrensric unposed Innd =

DESIGN M''~[ENIS AND REINF' ,RCEHENTS

1113
SI/ORT SPAN ISI:PI'OR IJ
IHhIt- 111 Support moment coctfictent 0 (le;~
"IN 11 Support moment 11012 £
|"tfccu- e depth of beam . ltil 119 mill
AL M
Me 1(1)16(>
v I cverat m.c-, 2 Qa cf
I cc nuu
111 N v/
Area 01 steel requii cd,
0.951;;;
~)1 mine yI2 at 300
~om=, mmm—fes e v Pt Attt ==-—-~J~T77~m~1~n-" ~
Minimum reinforcement area 22751101"
!1SSIIRET' C'ALCUI.ATI1INS ,) 1'"TPUT
V'ITORTSP."'N  fMfI),PANI
noVvl
"hi] 1 SIPIOJ 11iomen [ s ~nu fr-m
TErfectilepth £ 1""]. Ld] O mil
1 ttl \1
I t: ni — i) 01 ~1
1111 in1Moann L. = 09" d
= 1L min
Tt )
\IC~10fS1Crl  required.
0.951:z
L 11im~ fro\'uk Y 12 at 100
377 mm~
t-axa SpA \' fSUI'POI/T/
lable \ 14 S~pport moment coefficient (L
LILIL: hd SIIMWr)  moment -~ KNm
1 ficxit ¢ depth of hi:ull. |,n Lt-
.Uu K Al o(141)
ha'y(.
AL \ it~ v/ coe
1.10.15 111m
3 1.11 . m
Area of ~1(el required. ,
0.95(".::
b5 1im= T'rovide Y12 al300
377 mOl'
/.OVG SP,'II IMIDSPAN/
Table 1.14 Miljsp~nmomentoefficient 0 DI~
I, Silprorl - uuuncnt 5,057 KNm
m-'cliH’  d~Pfhof hc.un . Wi 1.\ 1lim
14.4.1
K Mne n.11106
1.1.41 Irv cr ann.v. nQ o
1i0.15 1
o ) M
\it of steel required.
0,95(:::
IR mm Provrde VI2 at 100
R
II~RIIRIT CALCULATIONS OtJTPUT

DFf'LECTIONCIIEt'K

Page 21



L~ 1)

IISSIIIT REF

"ol

Table 1~

o

414
Lk

1.44.1

BSXIIO I~"r

o

114
14

thi-1c minuuum  cffectiv ¢ depth

I~Ir,h"11'PBII 11 vnuu
e redrstribunou  factor 1
Tension remforcemeut area provided 177 i
r('n~InlfmifolC(11C11t  mea required 119 111m-~
r 2/5 s
o 3A~." 4.
1()7R6~11 NII1IT]
= yue (177-() <20
\rC'i(hficalion  factor o"s M,
12001~ M)
= 110
K
Cracking 1~ controlled bv limiung bar spacina.
~ fa;,"I\u!ll spacing allowed for rCliltorcemenl 17 nun
CALCULA TI(JNS uUTPUT
SL,\B PANEL PS
loon mm
120D 1nme
TWII-WA Y SPANNING SLAB
| ymner "P;'1M of sinh 1")(m
Shorter span of~1"h 100 m
Thicl.nc-e of slab 1" il
Charactensuc — strength of concrete U1 N/mltll
characterisnc  etrenath of .reel 110N 1Tiin!
I)y'nsinv ot concrete S~ o
Dtarnatcr ~ of ..reel propose(l 1~ mill
.1.J DURASIUTY \ND rIRE RESISTANC[
Nr-mit'l{t\ cover for m\~{((\nd,\,,..,,~(0r vp<<awrc = 21"\,
U fhr Fire resistance OK
1.0A OING ON SLAB
~t"(fwelg."t (If1:1h 45 KN/FI~
FillishL'S 1.2 KN"/
Panirionv jmininuuu] 1" KN 1111
( haracterisric  dead load 6y KN/m'
Characteristic imposed load 1.5 KN m'
1206 KN m
DFSIGN MOMENTS AND REINFORCEMENTS
A.peer ratio of slab uad
SirON ' SPAN {SllfPON'I
Support monu-nr'ocffi(icnl f).116R
Support moment -..IRIKNm
ITlceti ve depth ofheam . I"J 1-19111m
1/
Me Oflll |
| ever ann. 7.
I1~1 55 11111
ivf
0.9~/,.::
114111111" Provide Y12
Minimum reinforcement area 2275 rum
C\ LCLILATIONS oinprPUT
SITR .\, A (ITT)ST'A .\
0.051

mm

N9KN/m'
1.5KN/m~

at 100
377 mm'

Page 22



1.,1,,111 . ~llppmmoment "16 KNm

Fn~ctivelcrlll oll-enm [~ 119 nun
Rl P 1
hildu
111 | ever i« — 0°" rf
= 111 "5 rum
et vrea < steel required -
e e 0.9,51:=
10f) mnl Provide y 12 at:300
377 mm'
10/1'(; SPAN ISUPPORT)
rol.,," 111 ~II'p("rhoemitinn coefficient
r'hlo 111 Surl",(\f | moment I'[161:Nm
I"Tr.e"c depth or beam . I'~ 1=7 nHn
M1 I M n(H171
; hl'/,
11 1 ever arm. Z. 09" rl
1.10" mm
L \len of sux-l reqtnred M
A 0.95f~
"1 oni2 'y-,t 100
)77 mm2
1 ONC SPAN {MIDSPAN/
TLL,1 11 ~Tidepart moment cocffic.cnt n o2\
" .
rbl, 11 ,uPl'nrt  nnene n,q~4Nm
Effretv  depth of beaut . U 111 nou
11 J Al
" ITr'(.
1 | vel .irm. :_ 0" d
O l¢ 10m
o I fetccl required i
ca orelce rcquired.
! 0.951,"=
) fiHn! Provide YJ:! ar 100
177 mmz
1ISSI 10 REF ell LCULII T1()NS IVTPUT
DF,FLEI'TtON CHECK
Hasi.: 111Ini111111¢tfccuve  depth
Itir short~pnn 1154 mill
MI1IHt:nl redistrilunion  factor 10
"Il n~ipll rciuforcerncut  :Ir~:lprov ickrl M- it
Jincanw r~nfret!ml™!! JECI niqllred Ino
F 2] Ve
- M..,.. /—.
-2.7M~145 11"111m+
0.55-"- tTI-I}) ;20
lahle 1.HI 12('0.9 1 .11
91, .
(09 1y
2.0(1
"7.0210X mill m;
1.12.11.2.7 ("R/IC'KINO
C1"1.:klllg is cornroued hy limiing  har "pacing
~"jmull1 sl'aclllg allowed for reinforccmenl 4~""Illm OK
11~~110RrT CALCI'LATIONS OL:TPUT
SL:\B PANEL P9
IROO "1m

28-5 trnn

'1'WO-WAY SPANNING SLAB

Page 23



rithl{, 1
Jable J 1

Fable ' |,
Silblt 111

S

1ISSIIREF

Jahh- " 1.
Vb A

1444

~17117

\J4-1

I'hle .1.14
lt1te ~ 14

I 1

1.447]

1JA T

I"hll" 111
Inhle 1.1J

1174

1.-144

1:hOJ1t'span  of ltiflh
hiclness Of'slah

[t 'hnractenstre  etreuath of concrete

\,~h~~-:t~"\r.t\evce-~~ "f ~te:d
[l’rcnsuv of concrete

1Jiamater of steel IWOJ){lscn

Isom

175 rum
\0 Nimm1
tifl~! mm!

~'0(I~ nf;
12 1nnt

3] DUIL\BILITY AND FIRE RESISTANCE

"lomtual cover for mild condition!" of exposure ...~{)fTlm

I ,hr" lhr

LOADING ,,IN SLi\FI
Self wenm "f dal-
rlni~hec:.

y arttuons jnntunrurn ]
tharacreristic dead 101t!

( 'haracrcrieuc  Indl'l()<;ed load

esiat load 111, 1 ("1,

12 ~:N'm!

1! ft~N.'ml
= 15 }:N/mi
(09 £:N/m!

= Log m
1206 KN'm'

DESIGN ~I()~IENTS AND REINFOR, 'ENENTS

~/f()R7 SPAN{SI'PNJRTj
Surp<'lt; moment coefficient
"zIIPp\li moment

Fffccuve deruh of lnain

t;

Lrver ann, 7

nimin - remtercem  ent area

Al
SHORTSPAN{MIDSPAN}
Mrdspau moment coefficre«:
ST mfom.:-m

rmCCIN{." demh of'bcaru .

K

I ever Iri1l. ~

I\r:a of steel required,

IOW; SPAS({SL'PPOR7}
Sunron 1110mem coefficient
Sl1ppcirl moment

rorcive depth of benm .

K

Lever ann. 7.

Arc-aof steel required,

f.()VG SP4N {MIf)SfANj
MiI(l,,;p:In moment coefficieru
SlIPHtirl moment

Efh-ctive depth of henm .

K

Lever nrm.o.

1 501
(1077
~nn 1 F-NIII
1dJ 119 nun
1
1rI'(
Jn~-d
o "'mm
m
0-95/>
<4 mon
217\ mm
/ .LILATI, INS
O.[ISR
InJ
Af
" 11,0031
1"
= =<)id
= 1.41.55 rum
M
0.95 t,'z
L
1).or
1.44(1 KNill
|'~ 1]- lllm
1l
0002(,
hl
095 d
iU mm
09st:=
2Q 11im!
n.02~
1.094 Kl\'m
" 13- rnm
If
I,
11.98
1301-" 1Tt
Af
0.95(=

cover ~0™ mm

Fire resistance Qf~

. 69 KNI1I
a 15 K m'

le o6 Y.Nm'

Y1" at.100
377 mm2

HI'TPUT

y 12 at J0O
377 1im

I'rovirte V. Z at 300
177 1111

Page 24



Provu ic

1ISSIIO  REN CALCULAIIONS LSUTPUT
DEFLITTIUN - CIIEn:

1.’"’.‘J.~!Gnmmum cIT!"cUl'encrrh

|11'f short span 69:1 mm
,foment redistribution factor 10
Ienston remforcernent area provided 117 mm!
Ieneton remforcerucm  are-arequired 1 mm
p 2.(~A~=...l.
! 3A~.", ~.
=9711%"12 NIz
, 055 @1 fJ <20
Inbh- 1 In "f)(iTfictlll'll  factor : M —
~on ,,<l)
(10
Nodr ficd minmuuu  effective  depth , 1615)S5 nun
2 " 21
~la-"TT1IH rpocing allow en for reinforce;;;ent 1t7 nun
IIS~1Il REF CALi:ULATTONS . 'UTPUT
SLAB PANEL PI (I
1zon
I~(limru
F'WOWXY SPANNING SLAB
lLonger span of .lab 150 In
~Irotlcr "p:m of ~lah L:!(ln
'j f1id.Jlc"" or sinb 1-5 1lm
(‘haraCICrlili.;  t;(ICI1,p11dtconcreie 10 N'lHml
( h~t(it..:ILfj'li¢chrengthof"cd 410 Ninlln2
Ikl1!'ily . f concrete 24(1) k~IT11"
Disullakr (If steel proposed 11 min
.U mJI(ABILITY AND FIRE RESISTANCE
I'nhlc .11 N~trmnal cover for mild conditione; of exposure ""20mm cover 10== mm
TG ar/ru Ve Fict 1--1-wit(:NK
I.OADING ON SLAU
S('If \Verpht(If ~lah 42 KNILI2
I ini,hc..: I KNI
1e 11 Imj,~jmuml 1" KN/m'
Charactc  j"ljc dead IQ,I(I (1.9KN m:! Q@ KN/m~
Characteristic imposed load 1.5 KN'1111 1.5 KN/m'
~1.1. "z Dc rign load 11..1"" 11.64.1 1~.06 KN'm'

DESKiN MUMENTS AND RELNFORCEMENTS
Aspect rano of stab
SIfORT SPAS fSIIPrORI"/

1IhI, 0 SUI'nrtmomentcoefficient 0.052
rithle 111 Slirrmrt  moment 11,0~2 KNm
I.n"I:tj\cclqllh  of br.uu . fal 1~9 1Hm
I JE
101>,
hf(.. (101(>(
L1l | ner ann. 7 1195 d
141 55 111111
P =t Af
n1 Sh=
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1IS~II(IREF

Fable , 11
r.He ',

1111

\

Talde 11,
Tnkle 111

i
1111

11l

ruble 1 1.
r-thk 111

N
\

\1L1

n~SIIOREF

Tahle.1In

1.1211.2.7

“ Ll TTTITHTfOICCllell] 1h
SHORT SPAN IMIDSI'A, VI

MulP<Y' moment

F tfecti ve tlerr h of bearn .

K

Level .um 7

1 O.W; SPAN  ISLJFI'()R77
SUPI1('fi moment coefficient
Support moment

| Ifccuve depfflor  l-carn .

f:

111I~] ann. 7~

UJNG SPAN /,If1/)SI'ANj
~

t udspan moment  coefficient
IS'lppot1  nn-nn-nt

‘lecuv- derth of I-cam .

Lever aliin. 7

Arca of "leel required.

DEFLECTION  (IIECK

I
C\.LCULAIIONS

. ~lidspan moment cocfficrent

Id]
M

/0L

CALCULATIONS

rJa\ic mrnimum effective depth

£)1 *hiyet "P:HI

mimict1t rcliogtrib!ltiln  factor

Tension reinforcement  area

Tensiun  reinforcement  area

provided
required

Modified minimum effective depth

CRACKING

( Jt'tillg i..c()!f{mHed bv fimirillg har ",lcillg.

~1 xiuturu o;;pacingallowed

for reinforcement

il,1
0.95/;;:

CO, mm'

0039
:(~n6":!"Im
119 mill

09 d
11 ~11im

0951z

'111'7
7811 K"im

17 1111

'l 10

09" d
LW 1~mm

M
0.951:=

l“” mrn!

1102H
'9'l  KNm
\1,7 mm

" Oln6

19 cl
130.15 mm
M

0.95/;:::

[ Mm~

(it " mill
1.0

ST 1~
149 mor':

2.0n
80.-69231 nun

447 nun

14011 1111)1

VI2 1300
377 mm!
uU'l PUI
PnWIKC Yy 12 al.]00
377 mm!
yJ"  atjoo
277 moiz
V2 ntJOO
177 flr
(IUTPUT
OK
OK
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lal-le 1"
Tohlel I

1:J"~~11
I'abk , Il

l'lhJe: <114
l.rhlc 114

1.1~1

1.1.J 1

1.44.1

I3SHIIO  RET

r:lhk Jill

IS7, mm

| i 11'110-\"\Y STANNINI SI..\8
[Lonacr span of slab m
ISho'ler  span  of slal- ~Mm
mie-thss I elah = 175 mill
, "haractenstfc <lllcnarlr of cOTIcTCle ~GN mio1
| "haracrensuc  strcuath "' steel 110N "nnl
Dcnsuv of concrete ~10\() k~'nf:
limllak  «I sreel f(10'()"cd 12 1
IIURAIILITY AND FIRJ, RFSIST!\N('E
~lcunnnl cover for mil" conditions of exposure ~f)i1im
I'"hrIhr
1 i)ADING ON SLAB
Self werght of slab 11 £NIm!
Fuuslrcs } 2 1~N-'m!
PHITTON [miumuun | I« KN/m!
Charactensuc ~ dead load (.9 KN'm2
. h<IP1ChIn"11(  IHIppo:.Id le-ad I" f:N'm'
DESIGN MII~fEN1S AND REINIi 'R' 'E~rENIS
Aspect ratio of slab Co.11
1t OSC SPAN /SUI'TOR77
Support 1notocni  coefficient oon
Support ntoruent 55"l KNm
I tfeerive depth of beaut Idl 111 nun
) ~I 11 '1f116
hif,_
ever arm 7 9." d
IJO 15 mm
\l.:a of steel required.
0951; z
51 aniirr
1 {INI.SPAN /MI!)SPANj
\~h'sromrm'ment  cliemeicllf
Support moment 1.94 , KNm
tffeclivt:  depth of ht!1111_ 1 137 FTI
1
K tf L.
I ever arm. 095 d
I HJI5 mm
Lo
,Ara of steel required.
0.95:1:=
i
C.~LCL'LATIONS
mrve nu' eIk
R/liic minimum  effective depth
10r <h(I" spau Q2, ~nun
Mil lent redictnbution  frctor 1.0
le.fo.«tn c.itelrcemerr  Jred PU(1V; fed 5/
I c.teion rrmforcement  area required 3~ null:
2FA~., " I
G It

~06,~4685 ~.JInmz

0.55-- (477 1) <20.

lyxo.q 1)
200
~(.15]R"6  nun

cover 2(1-

Fire resistance ()I—

Provide

Provide

Y12

vu

UL-TPUT

OK

mm

69 KNhn1
I ~f.Nm'

at .100
377 mol:

allOO
177 mm'
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ricces CRAI'KLNG

r'i~ckilJ~is emlrolled hv T~ bar saaciy.
W, \(\S\mm

1ISSIIO  REF CALCILA  TIONS UUTPUT

SLAB PANEL 1'12

Ino() 11im
FW. I-WA Y SPANNING  SL\I3
1" ~an OF slab = 190 m
Shortt!"  I>pitn of slah lon I
"lluckness of I'lal" 175 rmrn
”"haractcnsuc strenarh  of concrete = JO Nimmi
r 'haractenstic  strength of steel = lIPLimm1
j)cfi~Ity  of concrete 2 Fl0 kgm:
Dramater of steel 111oposed 12 111
.U DURAFIILI IV AND FIRE RESISTANCE
Tahle ) ’]OTlllnalC(wer for mild conditions of exposure - cover 20 = mm
I'ble 3 1 {7 :hl Thr Fife resistance ( If:
[i( 1ADLNG LIN SLAJ3
iSclf wephr of slah 1~ fNr'm!
lrim~h~ \ 1 F~~~Im2
IHIT1pno;; [numrmum] I« ~"an/
tfeuacrensuc  deadload 09 ~Niml 69 !:NIm'
r'hamcterreuv  Itnpf)<ied  loud = IT:Nm' IS KNIm'
lIresrgn load II 1", 'T 6'1,1
r—-——————=—-ft—-————--~ ————-~ To/TTosmssmosmosmmmsssms + """"""""" ~
DESGN  ~I(\MENFS— AND REINFOR(-EMENTS —_
A<piCl ratio of slab = 1.200
\V/OLTSPAN  [SUPPORT}
I~hI T Support moment coefficient 00.6
0"y SIPIOI1 moment (07S KNm
Fffcenv ¢ n(plit  of l-earn Idl 11 mill
1 If o
h f(, 1t 0),)!
111 1.~ver arru. 7 09, d
I S" mm
Al
0.95./z
lIOmm! ylc at.100
377 mOl'
Mnutuurn  o-inforccrnenr  area 227 ~ rum"
[ISSIIIREF I"AL(JLAT1()"IS T T
SEORfSPAV ~ /1I/DSP4X)
raill,' \ 11 All1t~f11lmoment coefficient (1012
rahlc 111 Sunpert mornent 1"™9 t:Nm
Fftccuvo depth of beam . Id) 1) mm
, Af
K I'tle =
3111 It" el ann. 7. 09" d
HI " "mm
111 AT
Area or eec! required
0.951:=
8, rnm1 Provide y 12 ahO0
51y
IBVC  SrA/l' {S/iPPORT)
rabh' '\ 11 SICP('I1 moment CoeffiCICI1! 0.0)7
(RN Su, pott tnoment 101(,:Nm
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IfIf

1L K
"Lt

TISNI"

lahfto t o

REI'

IISSIIORFF

r.lhle 11
T"hlc:U

sffec 11 ¢ depth of t-ecam . [~ = 1'7 mm

K g =
il ,
et 11N, 7 = \~d
= 130 I' 10m
Af
Jrca ofsteel required. = 095(2
f—t 19 ".m2 Provide vi2
L.oN a SPAN [MJI)SPANj
r.firt<;I~Tl moment coefficient 0 112R
AIPIFTE "(ITHI 1119 ~:Nm
rfTeCI\ ¢ depth of heam . ~I 137 rum
P M
Me
| ever arm. 7 119<: cf
110 1" mm
M
vree <1'1<" requtreri, = 0.951."
. 5ot
' 60 mil; Pro v ide YI:!
'
i
I
rAL(ULA  TiI'NS nUTPUT
IpEFLE' 'T1<'N ~IIE'L
ipm., (" "™ en.-ctl~-depth
ti,r ~h(Ift spnn 'I” t rnm
~lomeru redistnbuuon  factor In
r~'TISW'teinforcement ~ area provided J77 i
w1ron reinforcement  area required ~1 mm!
. 2/, A~., ...
I = EN I 4

= 0 92~()(,1 N 111m

055 (1n N <21
0 Q ()

~lodrficanon  factor

20(1

Modified muumuru effective deptl 57.692308 mm VI-:
1'\"'CK1~~1;
Ctackiuu j: controlled hy limiling bar spacing.

C~[_CUI ATJONS HITPUT

SLAB PANEL P13

10n0 mill
~@o@
TWO-W.\Y SPANNTNG SUB

Longer span 1y "lah 1.60 ru
Shorter  span «Fo;lah .1.00 m
"l'hickucv .. of . bh 17~ nnn
( 'bnracterretic  strength  t,f concrete .10 N 1ml
('haracteristic  <trenpth ("I stec | 410 N/mm2
IkI1!"it~f r.oH.niC 1400 Irg/I1l~
Iyauue  of ~lcl'proposed 11 mill
IJRABJIJTY ~ND rJRE RESJSTANCE
NOhIil1JI cover for mild conditions of exposure - [Omm cover 20 =
)\ b Ihe Fire rcsrstance OK
L.() ~JIN(; ON SLfIIl
Self weight or "lab 4.2 KN'II"
hLi:hl'~ 1.2 KNI~

111100
377 mm:

at 300
311 mm1

mm
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Pfid,tU1I"  [rrunirnum | 1.5 KN/m'

1'Iwracten,he oeno lond 69 f:N/ml 6.9 KN/m'

eharactcristic imposed loud 1= P, = 1.5 KN/m'
1206 KNIm'

1 Te<i~11 load 1" 114 11 6q, |

DI;SIGN M(I~1.ENTS AND REINF()RrEME!'-'TS
Aspect ratioof slab 12110
AIIORTSPAN  (SUPPORT]

rIM 111 t;\lppon moment  coefficient 111156
er,," 11 Support moment 6 07S I:Nm
“ffcen- ¢ (krih of l-earn. [y 19111m
= j y‘IZ” =] n'~191
111 | ever arm. 7 0o d
= Mg oun
{m v!
vrea ofsteelrequired,
o.~f,z
[ 110 mill Provide yI2 - a 100
—————————————————————————— r————~-——————~~~J7~7~m~m~"——~
- \ W< T 227 ~ mm"™
IS~ 111 I\ 1~I\L<'ULi\ TfONS JUTPIT
SIIORTSP.IN  {MmSI'AVI
I,"1< 111 "lieispnn  ruorueul cocfficrcut 101 ~
T.,b”” \ 1 SIIJIXA,IHHIJICI 1540 KIt111
Effective depth of I'caru . InJ lle) mm
n \1
K y — 1 Onfi~
ML
1101 = on' ¢/
M mill
ARl . . —
\rea of steel required, =
0.951; -
L1 miTl Provide y 12 a000
377 mmi
t ot«: SPA~' {SUPPORT}
rahll! 11 Support moment coefficient 11037
trble J 1 SliProc1. moment 1.016 f:Nm
~1'Cti ot'pth nfChuTI \11 - W
14 11 A/
K h"v!l.n
1 everarm, r, 11.<J\d
1."0.15111J1
140 1 It"
=1 of steel required.
0.95.1;:
79 mnl Provide yJ2 Il ~00
377 OJm'
(VW5 N1'4N {T).IPANY
Fable 1 14 Midspan moment coefficienr n.02R
r~11' 3.1~ Su.mort moment 3.039 KN",
Fffcefive depth of beam . 1" mm
st If 1).111)<4
. M.
T11.1.-1 lLeVer:rin.7, J.9; d
1.10.15 nun
0.95/,' z
(\Omm?’ I'rovide Y2 at 300
~RIOHI CALC! ILAIIONS OUTINT
DEFU'CTION  CIIECK
Ib.ic minunutu effective depth
for -hort span I1t4 1iim
Moment n:di~Iril)\\liiln ~ factor 1.0
| cnsion reinforcement area provided '.7- Ilinl~
Tencion rcintfircemenl  area required ~Mm1
SN 214~
v~ 10
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' lodrficauou f'CjoJ

Modified HIUimtUIl effective depth

19921061 ‘im¢

477-f)
1"0,)-1- iH)
" nl'
~no
:17.692308 rmm

ol !
[f 'rackma 11 controlled hy linutmg b", spacing
)
1 _ \la;,dI1111Ifl spacing allowe\1 for rdnforce;;;enl
- TTT T
1157311 1 = — C-N\-L-"-U-L-"---n=-O-N-S---mem- fo—
SLMI PANEL PI I
12In° mill
IWI1.)-VWASPANN INIGB
Shorter -pnll of =I1I" '1,0lim
t'luckncss of slab mm
Characte-nsuc  strength of concrete 10 N/t
('haractcrisuc  strength of steel lin N'lllm1
1rasiv of concrete ~10(ka.m
I(111<ttT ar steel proposed T~ 11
,1.1 DURABfLITY  J\WWD FIRE RESISTANCE
r~Ihll'11 Nominal ~cciver for mild conditions of exposure ~ ~Omm
Tallk.\ f I -In- 1"
" LA\DING, INSLAII
~klfwerght of slab 12 fN/'m'
I-mishcs I . ~:N'ml
|p\1111i,(m.‘ \mnmnm\".\ L5 KN, 1
(h:lricled Ik dead I":Itl (\(} KN tn
('Pllrilcleril'lic  1f'1IPOS~ldad [ KN'm
1212 ~ 12.0(, KN
DESIGN MOMENTS AND REINFOHCEMENTS
1\-PCCt ratio of SI3\l 1A0]
SHORT SPAN (SUPPORT)
1""hI"l 11 SUpr(It  moutem  cocfficictu (.0(>X
US| Support t10111-n1 -\)9 KNm
FP; ‘'ctivl’ depth of herun 149 nun
K (ol 1
14,4.) , ever ann. 7 nqs d
1~1.55 mill
e
(\):f=
114 it
Mmilmuitt - remforcenieru area 2275 uuu
IISRIIO - Uur C.,\LCULATIONS
SIIOR7 SPAN (MIDSPAN)
1"Jhkd,)d Midspan moment coefficient (1051
Fnhh- tit Slip,mrt  tnOM1CIII 5.5'0 KNill
fffecliVt'  depth (If'cam Infl 14() mr»
1.1,4.1 H
K
MI.
14 4" lcv.rann. 7 095 d
TIL55111m
It
0),9~t:z

<20

OK
U= T-P-Uslommmmmemt |
cover 2()™— mmn
fire resistance OK
p.9 LNl
I KN'm!
Provide VI2 at. 300
377 mm'
OUTPUT
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Juf

0.95/,"z
10J 1n1n~ y I~ a1)00
311 1omt!
/O.\(, SP.1,v(SIiP/OR)}
rithil4 11 SUpPN1 rnoruent coefficient 0.037
Inlde 111 ~II'p(Itt 1c1TICnl 100n,:Nm
"fTI'~U\l~ depth officiun 1" 1,17 nun
o It 0.0071
hr..,
o no cl
1~01 ¢ "
vl
0.95(.:-
79 mill vI'  at 300
377 1
I'ot«; sPAVMDSI 1>}
r>1<41 1 | hdspan  moment  C'((Hicl(,111 HO-N
TI>L 1010 Support moment :10.19~:Nm
(tTecl\c  depth oft+cam 1~7 nun
A,
K -
|
‘I .cver arm. 09" d
1.101" nnn
1111 M
0.95/."z
00 1rm Y1~ at 300
J77 mm>
1SS 1l HREF CNLCULA TIuNS
DEFLE( "IN ClIEn:
Table "\q '‘b~ic minimum effective depth
for ozh011 ~p<int 115 10lm
bloment redtstubution  factor 10
Tcuston rcinfor cement area provided 377 mou
Tension ICIIf01CCTlicni area required 101 mm!
210
~Av." 3"
-2.1,15(,JX~N/mm’
, (r.n—f.,e’
r;rhic till CI.SS-- <2.0
121,,0.9!/x!)
2.0(1
Modified minimum effective depl” == .57.(1230X 1im OK
112.11.2.7 CRACKING
Cr~f(""king< controlled hy limiling bar <:pacing.
Iaximul1l ~ spacmg allowed for rtlinforcemelll 445 1iim OK
1IS~I1O)(Er SLAB P.\NEL ri5
2400 min

J7~g mm

ONE-WAY SPANNING SLAB
I IHEter "an 1§ ~la""
Shorter span of "lah
Thil'kllc<;~of~Inh
(-r~Iracleri"li(" strength of concrete
(-l-\t~v.::t.en\uthn.: ~th«f ~v:~1
111'<ily Lf concrete

Dra-nater (If steel proposed

9.7e) m
~40
L5 11im
JO r1man
Il Im",1
240(1kg.m'
11 11im

Page 32



3.1 NURIBILITY ANIJ FIRE RESISTAN{E

NOllliliakover I(~mild flidi Tio» of exposure — colill C.\er 20:: 1im

I'-hr  Thr

1.(i\DINIi ON SLAB

Sclfweraht  0r'l"h

Finil'he"

t'arunons [minimum | —
1 "harae-teustic dead load

Chnmerensue  rruposed toad =

1~12:! licsrguload || 114 T 6~d =

Fire resistance Of:

[HERRII

12N’

" KN'm"

(,9 hN/m! ~, 69 KNTII'

15KNm’ ~, = 15 £N'o,!
1:1,/)6 KN'm 1206 KNlm'

DESIGN MuMENTS [-ND REINFtJR"EMENTS

Aspect ratio of slab -1.07S
L(IN(; SPAN {SUPPORT]
Inblc T I'1 ~:1IPpO1tom en | cocfficrcut 01117
I"H, -1l Support morncru 2'10 ,;Nrn
Fffecnc e depth of heam . |("’ 1}7mm
11l M
K . n 11116
|| Neroarm. -~ V, i ¢/
1J0 1~ Tmmir
e \ica 01 Itel..1 required. M
0.9.5/.:
~I ylI" atl)O
377 mm2
TON(; SPAY (MI)HSPA VI
T~"IL" 1] ~(1>'1fllmoment c-nicvit o.nrs
luble "\ 11 STprOn'llalTILnt 1 f:Nm
Fffccuve dtplh of beam . i'~ 17 mill
ol Ie 1t 1 onl~
M.
ol Lever cnn. 7 095 d
130.15 mrn
e At ca of<tee! reqmre d. M
0.95/,'z
)~ mill! Y12 at ~ua
177 1im2
1IS~ TIOR LF C, LCUIA TIONS OUTPUT
1- +1 =TI H TION CIECJ.:
Ha(iit: minimum ~ cffective depth
~Irshort span t12.3 rum
M1".cnT  rc(lio;IrihllliPI1 - f:ICt1r 1.0
Tension reinforcement area provided 51 rnm
1", il reiuforccmeut area required JR 1t
_ . 2/,.4.,,,! " .
DCl;ign scrvire  stress - -
31 I~
IHn.R4(IR~ N.'nun!
e 1 055 1~77fJ <20
12(X0.9+ 4~)
ngn
2aa
MLIdJfle,] muumum cficcuve depth ~".1 )384(,nun UK.
3100127 I'R~CKI'J(j
Cracking is controlled by limiling bar spacing.
SfI;mwll - "pl(;ng al/lowed lor rcinfercerueru 1J~.46154 111m
TSR 10RLT CALCULIITIONS OL'TPUT

SI.AB r~NELPI~

~

2RRP™= rill"

2401) 1im
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T.~hL'2, "
I'nhlc 11

I'rihk 111
(‘ahie 1, 1

1111

IISNIIO RI-x

r'hir ~14
lable .1.14

14.4.4
44 4

11d 4

I:rhle 1.14
Tal>k 1.14

1-14 -1

[RR |

\.144

Lirhle 1.14
Table .1.14

I\I'O-WAY SPANNING

i.onger span of slab

Shorter span (If~1<Ib

Thicl-uose of slab

« "traractenstic  strength of concrete
¢ 'haractensuc  ~heueth of steel

Decnsuv of cone-fell.

1 1 IIRMIILITY  AND FIRE RESISTANCE

SLAB

~S9 m
2 10m
175 mm
= 30 N'mn/
110 N/rnm!
2 11)O ~~"ni
L1

~crrunal cover ((i' rruld r:Q(\rtiti..ooef e~:~II"l:\\re ::1lrnm

I"h.  Thr
LOADING ON SLAn
Self weight of slab
Imtshes

I'arnuons L o |
1 'haracteristic  deedload

1'haracrerisnc  unposed load

12 KN "
12 KNI

| i ~~N/ml

t) 9 £:N/ml
15 Kuim'

DESIGN ~In~IENTS AND REINFORfEMENTS

Allpccl ratio of stab
AIfORT' SP,(.V (SUI'T'OR7j
Support niamci coefficient

Support moment

Effective depth of l-cam .. fd]
Jf

K
If(,

Minimum  reinforcement ~ mea

CALCULATIONS

SIHORT SPAN [MIDSPAN}
Midspan moment coefficient

Support momeiu

I"fle(tivl' depth OrfIC:il111. [a/
Af
K
Me

feverann. 7.

Area nt steel required,

') 1'(:SI"4/\- (SUPI'ORIl/
Support 111011~111 coefficient

SUI'rort moment

E'TICTivc dent h nfbearn . 1M
K Af
hi'r.,

Lever nnn. 7.

Area of ..:(celrequired.

101G .~I".('H.f)SF.I~."1
Mid<.;J13n1110JI"I1 coefficient

Support 1111linen!

FfTct:li\c deplh of be.un . ~1

120)

nos(,
3906 t~Nm

I.la mm

000'9

011! d
In &' mm
v
0.951;.::

"I mmi

n 042
2.Q2Q KNm

“lg nun

0.0044

095 cl
\ ~\5
M

0.951,'=

)\l

0.0 F
2.5;-'0KNm
13'7 mill

() 0(J4~

oos d
Hu.st
til

0.95.1:z
51 11im;

O~
1.945 KNill

1~_1nIH

<i1=,,,121) - mm

Fire resistance Ol~

6.9 KNInr'
1.51:N'm1

PrO\IHle YL at )00
317 mm'

OUTPU r

Pm\idC"' y 12 anOO
JT! 111m!

Provide V12 at 300
177 mmo2
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A 0 noll
111 Lever "nil, 7 = 095 cf
A0 \~mm
1111 Al
095f:c
3t nlnl Provide Y12 al300
"JIT mon
I3SSIIOREF CALCULATIONS uUTPUT
DEFLECTIIN <HE("K
Haste mmiruum cffecnve depth
for .11(111 span 9:1 3111m
Moment redrstribuuon  factor = 10
Teno-n - reinforcement  area provided N7 11im
Tension temforceruent area required () i
KYIRE IR
r =
3/, fi
—~0"2:19!  mnl
= O A illyng. 54
1200.9+ )
nd’
2 no
ifexhfil!d nuninuuu  effecuve depth 16 153~ 161010
112" 27 "RI\("KINU
—faxilllilm spacin~ aJlowed for reinforcemenl . I[17mnl 1 Ko J

Page 35



REF

CALCULA nON
3™ 1 Stair Analysis and Design-s Half Turn

Tread =

Rise =

Waist =

Ist Flight Steps =

2nd Flight Steps =

Ist Landing =

Floor Landing =

Ist flight

Span = (IOx300)+  1/2(1800) =
Therefore, Lx =

Basic Loads

230mm Wall =

Concrete: I =

Finishes =

Cone height: h =

Live Load: LL =

Load

Cone own =Ixh =

Steps = 112x 0.175 x I =
finishes =

Live Load (Library Complex) =
Slope factor'S' = (J 50 + 300—5 " 1300 =

F=«4.20+ 1.20) x LIIX+2.10)x 1.40+(1.60x
F= 13.79 kN/m per m
i 14.00 kN/m per m
2nd Hight
Span = (IOx300)+  1/2(1800+0) -
Therefore. Lx =
Fz 14.00 kN/m per m

\la\r Landing
Length: L =
Width: B =
Span = 2400 + 1/2(230 + 230) =
Therefore. Lx =
Loading
Cone own = 0.\75x 24 x \\,)x 1.4 =
Finishes = 1.20x 1.80 x 1.4=
Live Load = 1.50 x 1.80 x 1.60 =
Flights = Isf night x (steps x tread) 72 =
Per LROm width of stair: F =

F.

', MEHIe wiath - F 1130 -

1.50)

300 mm
ISO mm
175mm
10
10
1800 mm
0 mm-

3900 mm
390 m

230 mm
24 kN/m ’
1.20 kN/m2
175 mm
1.50 kN/m 2

4.20 kN/m2
2.10 kN/m °
\.20 kN/m2
1.50 kN/m2

1118

3900 mm
390 m

2400 mm
IROO mm
2630 mm
2.63 m

10.58 kN/m
3.02 kN/m
4.32 kN/m
20.69 kN/m
38.62 kN/m
39.00 kN/m

21.45 kN/m

OUTPUT
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p T CATCULATION
3.4.1 Stair Design and Analysis
3.4.2 Materia's Loads and Assumptions

I) Concrete

2) Wall (230mm)

3) Finishes including scrccding

4) Design Breadth

5) Rendering [ Wall finishes (both sides)

(1) Light Partitions

7) Live load: Residential

8) 175mm stair thickness

9) Cover

10) fv 410

I) feu

12) Bar Size - (Y bar) i.e for stairs
13) Bar Size - (Y bar) i.e for stairs

24.00 kN/ms3
2.87 kN/II2
1.20 kN/m?
)000 mm
0.60 kN/m>
UO kN/n?
150 kN/m"
175 111114

20 mm
N/mml

25 N/mml
12 11111

1 mm
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REF

BS RI10: 1997
Table 1.4

RCllith
Edition.table

RCD5th
Edition.table

RCD5th
Edition.table

A.3

~ —

e e e T AU A A A AU A e e e o o o o e o e e o o e e e

CALCULATION

3.4.3 Stair Design

Parameter s :
I-leight' h'=
Cover' c¢'=
Reinforcement  diameter' 0=
8:ign breadth' b'=
fy=
feu=
Loading / Analysis:

b=
Effective depth’
Ist Flight:
Span 'Lxk
Lx =

d'=

Ivf
Fire Resistance

Provide for 1.5hrs

Design

8:ign = Yalid 'h'~il'1l
7=d (05 + "025-{KO9% =
max = 0.95d =

Usc 7F lesser of zor max =

As =m0.95 Iy 77

Asmin = 0.13'liJh =

Asreq= faater of As or Asmin =
A.3 Provide if 1 ann, '

-Btrn:  Asprov =

Distribution Bars

h=0.13'lih=
A.3 Provide Y? "1o1n

-Btm: Asprov =

2nd PUg/I":

Span'Lx'=

Lx =

F

M FLx

Design
~ 0.04

C);ign= S e

Z=d (05 + "0.25-{KO.9») =

Use 1= lesser of zor max =

As = MO.95 fy 7F

Asreq=Gaier of As or Asrnin =

Provide)f',i1fH) -Btm: Asprov =

210 =

175 mm
20 mm
12 mm

1000 mm

410 N/mm2

25 N/mm2

1000 mm
149 mm

3900 mrn

390 m

14.00 kN/m per meter
26.62 kNm

0.05

140.59
14]).55
140.59
486.09

mm
mm
mm
mm2/m
227.50  mrnvm
486.09 mm2/m
—C1 Ny mm2/m

227.50 mm2/m
71 mm2/m

3900 mm

3.90 In
14 kN/m

21.29 kNm

per meter

142.35
141.55
384.05
384.05
50610

min
mm
mmo/m
mm2/m
mm2/m

——— e~ ———— e — —

"OUTPUT
d= 149 mm
F= 14.00 kN/m
M  26.62 kNm
1.5hrs
0.05

7F 140.59 mm

= 486 mmo>/m
"if) 2 0

As = 22750 mm2/m
l|if| l n 11

F = 14.00 )d'~/m
M 2129 kNm

0.04

7F 142.35 mm

As = 384.05 mm2/m
) LN r~
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 REF

Reo. 5th

CALCULA nON

Distribution Bars

Edition.table A.3 |/

BSRII 0.PT I
1997.3.4.6.1).
table 3.10

As=0\3% bh= 227.50
Provide Y | o «iar ¢ - Still: Asprov = \77 nil
3.4.3.1 Ist Flight Deflection Check

Moment 'M' = 26.62
Design Breadth b’ = 1000
fv = 410
Effective Depth 'd' = 149
Asreq = 486.09
Asprov = 566.00
Span effective depth ratio 'BR' = 20
Short span 'LX' = 3900
/l  The stair is simply supported.

liellfetioll :

Service stress 'fs' =2/3 (v x Asreq / Asprov = 234.75
Factor' =M /bd> = 1.20

Modification factor = 0.55 + (477 - fs) / (120(0.9+(Mlb<t)))
m!" = 0.55 + (~77 - 1s) [ (\ 20(0.9+(Mlbd2))

Modification factor = 1.51
Permissible modification factor: 1~ = 2.00
mf = Lesser of mf or m~)= 1.51
d.-eq =1Lx /(BR x mf) = 128.98
e 149.00
Deflection condition = \TIt;;FIEO

OUTPUT

mm2/m

Y I, -

kNm
mm
N/mm °
mm
mrrr'zm
mm2/m

mrn

N/rtlltt2 fs = 23475 Nzmm:~

mf = 1.5]

mm
mm

Page 39



REF -~ eoooei-C-A-L-C-U-L-A-T-TO-N-l-- e (-)-U-T-P1-J T~

344 Landing aign

Landing:
B: Half Landing is designed
Span 'Lx' = 2630 mm
Lx= 2.63 m
F= 21.45 kN/m
Breadth: b = 1000 mm
M FLx :/R= IR.5S kNm M 1855 kNm
Height: h = 175.00 mm
Effective depth: J = 149 mun
8;ign
~ 0.03
8;ign = \lid n-_j"n
I=d(05+ ..f0.25-{K0O.9))~ 143.25 mm
max = 0.95d = 141.55 mm
Use F lesser of zor max = 141.55 mm c=  141.55 mm
As =N101I5ty & 332.40 mmo>
Asrmnin = 0.13lh h = 227.50 mmo
Asrcq= (tater of As or Asmin = 33240 mmo As = 332 mm
RCO5th P sprov = 0 mm?
Edition.table ~ A.3 Provide |- J-;" « -Btm: Asprov = . Jm
Dtribtion Bars
RC[1:ith As==0.13lhh= 227.50 ,
Edition.table ~ A.3 Provide -)1' ,iliin -Btm: Asprov = T mm
Landing fflectioll
Mnent 1M 18.55 kNm
aign Breadth 'b' = 1000 rnrn
fy = 410 N/mm:
Effective cpth 'd' = 149 mm
Asrcq= 332.40 mrn'
Asprov = 452.00 mmo
Span effective depth ratio 'SR’ = 20
Short span 'Lx' = 2630.00 mm
IJ: The slab is simply spported.
Won:
BS 8110:PI I1:  Service stress 'lIs' = 2/3 fy x Asreq' Asprov = 201.01 N/mm2  fs= 20101 N/mm2
1997 J.4.6.6. Factor' = Mbd 2= 0.84
table 3.1 () b4lificationfactor = 0.55 + (477 -ts) / (120(0.9+(Md 1»)
mf = 0.55+(477-1s)/(120(0.9+(Md 2y)<=
b4 Ification factor = 1.88
Permissible modification factor: rn~= 2.00
111f= 1.88 mf= 1.88
dieq = Lx / (BR x mf ) = 70.12 rnm
dprov = 149.00 mm
fflection condition = f1(~1IF 1)
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IISRIIO REF

Table ~!
Table 3.-1

L1011

Table .1.14
lable 3.14

1-1.-14

d-1-1-1

J-JA T

BS8110 REF

Tahle .U~
Table .1.1-1

.1." Dro:SGN OF ROO!" SLAB

CALCULATIONS
) SLAB PANEL PI 1
| <750 mm
-1200 mm
TWO- \VAY SI' ANNING SLAIl

35.1 Dlntj"l(ir~ ,hiTi
I onger span of stab = 42 m
Shorter span of slab 1.75m
Thickness of slab = 150 mm
Characteristic ~ strenath of concrete = 20 N'mm’’
Characteristic ~ strength of steel <110 N mm’
Density of concrete = 2400 kgm ’
Diamater of steel proposed 12 rnrn
DLTRAIHLITY AND I'IRE RESISTANCE
Nominal cover for mild conditions of exposure — 20mm
e e
.0 .IOrNCi ON SLAB
3.5.2 Design Prncedure
Sdf"'cighl nfsJaP> = 3.¢ K"\ImZ
Finishes = 1 KN'm'
[aspahlic  Felt] = 1 KNim ’
Characteristic ~dead load = 5.0 KN/'m'
{h\2Ic. 1eT~1"c;myw.ve-d &/3/\ = I)."“"('Zm‘
Design load 11Ag, 11.Iihl = 2.1.536 KN'm’

DESIGN MO/LfE"TS AND REr\TORCE/LfENTS

A:<pc'.'ratin ofsla~ - 1.12
S/AORTSI'AN/SUFP(Mirt
Support moment coefficient = 0.0574
Support moment = 18.997'765 KNm
E11"i\"e depth ofbeam = 124 mm
K /1’\E7 0.06177K
|.ever ann. 7. = 0.925RIi12 d
= 114.80679 mm
. Al
Area of , Icel required. = 095(,.:
= ~24.8~6:9 mrn’
Minimum reinforcement  area - 195 rrn’
CALCULATIONS
S/FORTSI'AN [MIDSPAN}
Midspan moment COCmC1cnt — 0.043
Midspan moment = 14231925 KN

OUTPUT

cover 20 = mrn
Fire resistance OK

g, — 5.6 KN/m ™
Ih = 9.%\ K~'m ’
n = 23516KN/m'
Provide y 12 at 250

3t52.57143 mill’

OUTPUT
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1.14.1

-1 ~A

1.~AA

l'able .1.11
Tahle '11

-

"~AA

r.hlc 1.11
Table '11

4~1

q~.~

|

m;~111R!"1

Table 3.9

Table .1.11)

1121127

IISHIIO REF

!ElTective depth of becarn . 124mm
g
' Il 0.0462797
| ever arm. z. = 09~56211 d
= 117.25701  mm
\ i = M
rea of steel required. - 0.95”2
= :111.61428mm Provide V iZ a1300
377.14286  mm
U)NG SPAN [SUPPORT]
Support moment  coefficient = 0.045
SUPP(Irl moment 14 ~Q3R75 KNm
Effective depth ofbeam \l/dl - 112 rrn
K = Ix;/‘t;” = 0.05936(,5
Lever arm. z. = 0.9289956 d
= 104.0475 mm
_ 114
vrea of steel required. m - 555—1;;;
= 367.50951 mm’ Provide vz at 00
= 37714286 mit{
LON(i SPAN IMIDSPAN]
~lid'ran moment coefficient —_ 0.034
~lidspan moment = 11.25315 KNm
Effective depth of beam Il = 112mm
K = Moo 0.0~48547
IS
Leveci arm. 7. = 0.947394 d
= 10(,.10813  mm
M
Arca  of steel required. | = 6—9;]". .
| = 172281~ mm’ Provide yl2 <l 300
i 377.14186  rnm'
i C,\LC\II ,\TIONS OUTI'UT
t.5..1 Deflection ~ Check
rla<ic minimum effect ive depth
for short span = 14423077 mm
\[omenr rCt(i!"trihwilHI factor - 1
Tension reinforcement  are' provided = .177.14286 mill1
Tension reinforcement  area required = 311.61428mm
brsien service slec;s I = 2’ f’.'/~~ "'_!”_
. )
225.841(7 Nrnm |
Modification  factor = 0.55+ 4770 :0:2.0
O )
= 1.(:964689
Modified minimum effective depth = 85.018222 mm OK
J.5.~ Cracking
Clacking is controlled bv limiting bar spacing.
Maximum  spacing allowed for reinforcement = 172 mm OK
CALCULATIONS OUTPUT
L SLAB PANEL P2
|
| |
! | 1200 rrn

It =
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Table .1

L,hk 1

T.hle
Tahle

3-IAL

1188110 REF

Tahle-.1

1
1

s I~

|

1~

r.hk 114

rl>k t IJ

lahlc

1.1 JA

1111

11~

1950 mm

TWO-WAY  SI'ANNINGSLAI3
Longer span of <lah = 1.95 oJ
Shorter span ofslah = 12 04
Thickness of ,I. h = I~fl mm
Ch'T acrerisric  strength  of concrete = 20 Nimm ’
Ch~taCleristic ~ strength ofsieel = ~I0 N'mm'
Densitv  uf concrete = 2400 kg'mJ
Iitmater  "f ~tedVf-"V~~$Ji<.1 = 12mm
.1.3 DURAB ILITY AND FIRE RESISTANCE
Nomina lcover for mild conditions of exposure - 20mm cover 20 = mol
1" Thr FU'e resistance  OK
LI1),\DINOON SLAB
Self weigh: ofsl.,h - 3.6 KNim -
Finishes = 1 KNim ’
\.,p.hli, I'dI\ - 1 KNIm1
Characteristic ~ dead load = 5.6 KNIm' g~ = 56 KNm '
Characterisiic  imposed  load = 981 KNm’ = 9.81 KN/m *
D-ign tnd v g 0" = 23516 K\ 'u' 5 = 23536 Kezm ’
DESIGN  MO~J:ENTS AND REINFORCE~IENTS
AzpeCI ratio of slab 1.625
snORT sr ..IN ISI1J>P()R7]
Support moment coefficient f1.07S
SUPJIOrimoment 2.61.156.15 KNill
[‘1 cctive  depth of heam . |[de 124 mm
3 K = 11.0085904
| ever arm. z = 095 d
117.8 rum
M
0.95f.z
~7.6151Q milr Provide YI 1 at 300
e B s im0 mm j
r.linimurn reinforcement — area 195 mm
CALCULATIONS ounuT
SIIORT SPAN [MIDSPAN]
\Iidspan moment coefficient 0.0585
Support moment 1.9R2672(" KNill
Effective depth of heam . [dl 124 111m
M
K i l]’(, 0.0f16-1473
f ever arm. 7. 095 d
117.8 mm
‘ . M
re., ofsteel required. 095(
4.1.2113<)2 mOI' Provide y 12 at300
377.14286  mm'
t.ot«, SI'AN /SIJPPORT]
Support momenr  coeffic ient 0017
Support moment 1.25.1Qn T KNm
tffective  depth of beam . IdJ 112 mm
M
i K 0.0049984
fil't:.
” ever ann. 7. = s
= 106,4 rmm
0.95(,=
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11U T M
uca [steel required, = .
09Sf,z
= 30.258527 mOI'
1 0t«: SPAN IAIIDSPANj
Tahir 1.11 ~Iidspan moment coefficient - 0.028
I.bk -1l Support moment = 0.9189715 KNm
Effective depth of beam , N = 112 rum
~.1
4 K = M- _ 0.0037826
w("
--1d0 |.ever ann. 7. = 095
= 106.-1rnrn
1 1-1.1 ofited reauined _ 104!
N\ <"aofsteel required, = .
d 0.95f =
= n.89R345 mrm’
nS8 110 REF CALCULATIONS
DEFfECnON CHECK
Tahk  3.1) Basic minimum effective depth
ror short span = -16153846 mm
Moment redistribution  factor = |
TCIlsInnreinforcement — area provided = .H7.14286 mm’
Tension reinforcement area required = -13.211]92 mm’
2‘/;. 4 n "nom 1
D)eciign scrv ice stress r - B
4.7~ 3
= 11 1171-18NI",m'
(477-.1)
rabtc-'.10 Modification ~ factor = 0.55+ M
12((0.9+ 1-.1)
= 1
Modified minimum effective depth = 23.076923 rnrn
3.12."2.7 CRACKING
Cracking is controlled h~'limiting bar spacing.
B I\[aximlllll spacing allowed for reinforc@iilent 372 rmm
11S811() REI: ('AL('ULAITO"S
SLAB PANEL P3
1~1)"rmm
1800 mill
TWO-WAY SPANNING SLAD
il onger 'pan of slah = 1.8m
Shorter span of slah = 1.8m
I'hickness ofslal. = 1SQnm
Characteristic strength ofcnncrere = 20 N'mm'
Characteristic strength of steel = 0.110N 'mm'
Density nf concrete = 2400 kg/rn’
Diarnater of steel proposed - 12 mm
3.1 DURABIT.ITY AND FIRE RESISTANCE
Tahle , ., Nominal cover for mild conditions of exposure - 20mm
Table 3.-1 111lu Thr
LOADN(; ON SLAn
Self weight (Jr,I,h - 3.6 KN/m'

Provide y12 11300
377.14286 mill

Provide Y12

377.14286 mm’

OUTPUT

OK

OK

OL:'I'UT

cover 20=
Fire resistance OK

at 300
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J21.14

Table 1.1.1
T,hk ~ 11

11T

S1r

IAT

nS8110 IU~F

T.1hl<).11
Table ).11

<-l-IA

q.-1.1

L1

'lahle .1.11
Table 3.1-1

1IAT

1.4AA

1.-1.1-1

l'ahlc .1.1~
l'ahlc .1.1-1

d-1-101

1.-1.-1.1

I 11t

nS8110REF

IL:inishes

[aspahtic ['elil

rharacteristic  dead load
('haracteristic imposed load

Design load 11.-ig,+

1.6qll =

I KNIn,'
[ KNm'
5.6 KN'm'
981 KN m’

2:.536 KN'L1TI'

DESIGN IvIOMENTS AND REII\TFORCEMENTS

vspee: ratio 01'51ah

SHORT SPAN {S{I'P)RT}

(supporl moment coefficient =

\u\\"Ifirf.mnfl:i.enf.

IEneClivCdepth of heam . It =

K

/I ever orTII. 7.

\rca ofsteel required.

M vt’. "

Minimum reinforcement — area

CALCULATIONS

Sf/ORT SP.tS {M1DSPtN}

Midspan momenl coefficient =

Support moment

Effective depth of beam . [ =
A
o= Mr -
J.C\Tlarm. 7. -
Area of steel required, =
LOM; SPAN {SI'PI'OR7j
rupp"rl  mnmenl coefficient =
Support momenl =
Effective depth of beam . lin =
A/
o= M
Lever arm, z. =
Ire. ,,1"leel required. =
LON(; SI'AN {MWSPAN}
:<lidspan moment cnellicienl =
Support moment =
Effective deplh nf beam ! =
1IN = M
= rar, -

J.ever arm. 7.

I\rca ofsteel required.

CAl ,CIIL"\ TIONS

0.0-1
I n~nlh~(, KNm
124mm

(1.0099189

09 d
117.8 rnrn
1\4

0).95. f
fTflr1'Inf5  from '

195 mm

0.03
2.2876992 KNm
124 mm

0.0074)91

095
117.8 nun
M

095(z
-19.859299 mm”’

0.037
2.8214957 KNm
112 mm

0.0112-16-1

095 o
106.-1mm
M

0951;;;
68.081686 mm'

0.02~
2.1.151859 KNm
112 mm

0.0085108

095
10,4 mill
il f

0951.7.
51.521276 mm'

g = 50 KN'm’
7= 9.KI KN m’
n = 23516 KN m’
rr,r.;id~ 11 Tl
~7.14286 mm’
OLnl'UT
Provide Y 12 aO0OO

377.14286 mm"

Provide y1l2 at 300
377.14286 mm’
Provide YJ2 a300
'21.Ul~( mm'
OUTPUT
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Table 3.9

A1.12.11.2.7

Tahir 1.1
T'ablc .1.4

'2.1.22

Tahlc 1.14
Tahk 11-1

~41.1

JIAT

DIOfT ECTION ~ CHECK

nasic minimum effective depth
for short span

factor
arca provided

\Moment  redistribution
I'cnsion  reinforcement

Iension reinforcement area required =

I)e~ig.nservice stress =

‘Mod,[ic.twn  factor

Modified minimum effective depth
CRAC"ING
Cmckinl] 1; controlled h~limiting bar .C;p.1C;llg.

Maximum spacing allowed for reinlorciiilent

CA\LCULAT'.01~~
SLAB PANEL N

4200 mm

(9210769 mm
I
~77.142R6 rmm’
49.X59299 mm '
2fA. . 1
3.-1;_ ... n.
16.135401 N'mm *

~4.615.185 mm

372 10m o":

IROO  mm

ONI10-WAY SPANNING SLAB

Longer span of slab
Shorter span of slab
Thickness
Characteristic

of sian
strength of concrete

Characteristic ~ strength of steel
DIcft'ity of concrete
Pia mater of steel proposed

.UIDURADU ITY AND rlRE RESISTANCE

Nominal covel' for mild conditions of exposure - 20mrn

I'lhr  Thr
LOADING ON SILAfl
Sclfweight  nf stab
rFinishc'\

[aspahtic  Felt]
Characteristic

dead load
imposed load

Characteristic

Design Inad jl4g, ' 1.6'1d =

42 m
1.8 m
150 rnrn
= 20 N/'mm ’
410 N'mm
2400 k~m’
12 10m

cover 20 — 10m

rire resistance OK

~6KNIm’

1 KN/m *

[ KNim*
50 KNm ' g =
ORI KNm ' = 9.81 KN/m

56 KNm’

2

>

23.5.10 "“N/m n = 2:1.536 K\m ’

DESIGN MOMENTS AND REINT'ORCEMENTS

IFA\"\uti<> <If .1.b -
LONG SPAN {SUPPORT}

Support moment coefficient =
Support moment

Effective depth of heam . [db =
_ M

k= My

LevCr ann. 7 =

1.3333333

0.0n
2.8214957 KNm
112 mm

0.0112464

095 d

106.-1mm
M

(_)55_( i
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Tahle 3.11
Table 3.11

q.-I.1

1-1.-11

nSSly

T\-Ic 1.

lahlc 3.10

~12,11.2.7

Lhk 3 ~
N

lahk

ULd S LIUULD

I.ONI; SI'AN [MIDSP, 1N}

Midspan moment coefficient -
Suppor!  momenl =
Effective  depth of bcarn . I~ =
X M
AL,

[.everarm. r.

vrea of steel required,

1U.F CALCULATIONS

DEn.ECTION CfIECK

Hasi!. minunum effective ~depth

for ,11(11'l 'pan —_

~10men I redistribution  factor

Tens~on reinforcement  area provided

[ fe:l"inn - reinfiucemenr  arca required =
IDe'illn - service  stress ry =

lodi ficarion factor

|
[\Indilicd  minimum
CRACKINU

is controlled by limiting har spacing,

effective  depth

Cracking

= n.55+

M

095/;z
68'()81686 mm "

0.028
21351 RS9 KNm
112 mm

0.0085108

095
10~~ mm

M
095/ .z

51521276 mm '

69.2.107(,9 mm
1
68.081686 mm'
515212711 mm’
21;,..1" !
~A. 7>~
2(16.84(.85 Nimm ’
(477-1)
12fX0.9 +~<1- )
ixl

2
3~.6153K5 mm

Mn ximum spacing allowed for reinforcement 1(17mm
SLNI  PANEL 1'5
1200 mm
3000 mm
ONE-WAY  SPANNINGSLAJ3
longer  span of ,lah = 3m
~JUCr"PMT T, = 12 m
Thickness  ofslah = 150 mm
Characteristic ~ strength  of concrete = 20 N'mm’
Characteristic  strength  of steel = 110 Nlmm !
n~1'.~ N\t lw. 7! = 2~ glm'
Diarnater of steel proposed - 12 mm
J.~DURABILM' ANDrnu, I-SISTANCE

;\o111ina I COWI tor mild conditions  of exposure 20ml1l
1" hr Thr
LOADING ON SLAB
Self weight of slah 3.6 KNim ’
fl-inishes = i KNfIL!
[aspahtic  Felt] = 1 KN:m'
ICharacterislic  dead Irtad = 5.6 KNIm'

i

<2.1)

Provide y12 at 300
37714286 mm
Provide vi2  at 300
Int 1SI mm’
OUTPUr
OK
OK
~over 20= mill
Fire resistance OK
= 5.6 KNm
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Table
r,blc .1 I~

~I~

qA~

LI ~A

Tble 117
r,hle 1.14

10141

~~ 11

1.44.~

B,~\)REF

Table

T.lhk 1.10

1.12.11.1.7

TISRIIOREF

Characteristic ~ imposed load

Design load (TAg, « 1.6, |

DESIGN  MOMENTS

981 KN'm ' T 9.81 KN/m'

D.536  KN/m ' n = 23536 KNim

AND REINFORCEMENTS

Aspecl ralin of slab - 25
UW(; SPAN[S(I[,PORT)
Support moment  coefficient - 0.0n
Suppnrt moment = 1.25.19981 KNm
Effective depth of bearn . Il = 1 mm
K - _M = 0.0049984
Irlt
1 ever arm. 7. = 095 o
= 106.4 mm
M
Are, ofsteel required. = -
095(>
= 0258527  mm Provide Y12 at 250
452.5714}  mm'
LONG SPAA {MJI)SI'AN}
~lidsrn momem c-pellicicnl = Q.n28
Support moment ) 09.t89715  KNm
Effective depth of heam . lin = 112 mm
K — M 0.00.17826
y (Tel ann, 7. = 095
| = 10GA mm
M
Area of steel required. = o
095tz
= 22898345 nun Provide Y12 at 300
177.14286 mm'
I' ALCULATI101,,, OUT1'tT
DEILECTION CI flOCK
n"ic  minimum effective depth
for short span = 46.15:1846 mm
N Imnenl rt'di~" ibution factor = I
Tension reinforcement  area provided = 10258527 mm'
Tension rcinforccmenr  area required = 22.898.145 mm'
=t ]
0C<ipn service stress r - - \
_A " 1] )
= 20(.84(,85 Nfmm'
477-J5)
Nodificitfion  factor = D.55+ 52.0
121),'0.9+,~ )
= 2
Modified minimum effective depth ~3.076923 mm OK
CRACKING
CI3cl.ing is cnnu olled hy limiting har spacing
Maximum  spacing allowed for reinforcemenl 1105 111m OK
CALCULATIONS OUTPUT
SLAI3 PANLL 1'6
6000 rum

6000 111m
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Tahlc.).3
Tab™ ).j

) [

I'able 1.1 1
lahlc.".I-1

ZzZ

AL

11S81 10 REf

Tal>Ic'. |~

rahlcl. 1~

L4A1

d~A.~

S'A-L-l

Thle 11-1
Th" 111

A~A~

de11

'AAA

TWO-WAY  SPANNING
Longer span of slah =
Shinier span ofstab =
Thickness of sial> =
Characteristic  strength  of concrete
Characteristic ~ strength  of steel =
Density of concrete =
nj~f11ilfr' of ~'erl rr'"pn~rd =
DURAUILITY AND FIRE RESISTANCE
Nominal cover for mild conditions of exposure
1"hr * Ihr
|.OADINIi  ON SLAB

Self weight ofslab

Finishes =
L"PUlite Felr | =

Characteristic ~ dead load =

Characteristic ~ imposed  load =

~lgniir,tv 'NAg, "\ (g =

DESIGN  MOMENTrS
Aspect tatio of slab =
SIIORI'SrdN  (1'[:rrORTj
Support  momenl  coefficient

Support  moment

Effective depth ofbeam [ =
A

T« T

Lever arm. 7. =

Area ufstcel  required. =

A\ tinirnum  reinforcement  area
CALCULATIONS
SHORT SPAN [MfDSI'AN)

~lidspan moment

coefficient

Support  moment

Effective  depth of beam. [dl =
M

K="M =

l.c\'crann.7. =

Area of steel required. =

LONG SPAN /SUPPORT}

L™(lorf  moment coefficient .

Support  momenl -

Effective depth ofbcarn |d| =
‘ M

B mec -

T.ever arm. z. =

Area ofsteel  required. =

o 20mrn

SLAB

(Im
6m
150 rnrn
= 20 N'mm
~ION. mm'
2400 kg/m’
1(; min

cover 20 = mOl

Fire resistance OK
<.6KN/m '

1 KNim '

| K!'im
5.6 KN'm' g, =

1
5.6 KN'm

1 2
9.81 KN'm q, = 9.81 KN'm

22, 6K~~I 23536 K}~'m

AND REINfORCEMENTS

0.04
.1'89184  KNm
122 mm

0.1'-'853.1

d

nllll

0.8514205
10.1.R733
.M
0O.9Sir;z
87.69081 mm

Y16

:tt105.7143

IIL. 200

2
mm

Provide

195 mm'
OUTPUT

0.0.1
25.41888
122

KNm

0.0853899

0.8938557
109.050.19

M
095/:z

598.44153 mm Provide Y 16 at300

1
670.47619  mm
0.0.<7
.1U49952
106

KNill

mm
0.1.195067

0.8082086 o

85.67010<)
M
095[.:;

939.50717  min Provide

1'1(, M 200
1005.71<13 mm !
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Table .1.1.1
lahle  -"I~

A1~
A-U-l

111

fIS8110 REF |

lahlc 1.)

T.hlc1.10

1121127

1IS8110REF

3.J DURABILITY ANI) FIRE RESISTANCE

“lable 1.1
T"hlc JA

LONG SPAN IMIDSPAN]

\fidspan moment coefficient
Support moment
Effective depth of beam .

K = M
Mr, ~
lLerver arm. 7. b
Area of steel required, =
CALCULATIONS

DERECTION  (JIIECK

Ilasic minimum effective depth
for short span

~lllment redistribution  factor
Tension reinfurccmenl  area provided

Tenvion reinforcement  area required

Design service stress r.

~Tudification ~ factor

Modified minimum effective depth
CRACKIN(

= 0.55+

Cr.dcking is cenrro lled h)' limijing l-ar sPJcing.

Maximum spacing allowed for reinforcrn,enl

CALCULATIONS

SLAR PANEL 17

~8f1f1 mill

0.02R
23.724288 KNm
106 mm

0.1055727

0.8642761
QI (JUlJ  mm

M
095/>
66-1.85567 lllrﬁ Provide Yl6 at JOO
670.4 7619 0111’1

OlrPIJf

230.76923 mm
1
670.47(,19 mm'
SOR.441S.1 mm
2/-In'l ...
~A".n- "
24-96693 N'mm ’

(477-.1.) =0

12(X0.9 +~~ )
1>7/-
1.294(,672
178.24599 mm OK

366 mm OK

OUTPUT

4200 mm

TWO- \vAY SI'ANNTNG SLAIl

Longer span of slab

Shorter span of slab

Thickness of slab

Characteristic ~ strength of concrete
Characteristic ~ strength 01 steel
Densitv of concrete

Diarnater of steel proposed

INominal cover lor mild conditions of exposure

I' hr * lhr

1 OADIN(J ON SLAB
Sclfweight  of <lab
[Finishes

[aspahtic Felt |
Characteristic ~dead load
Characteristic  imposed load

4801
-1.2m
ISO mm
= 20 N'mm *
~0 N/mm'
2400 kgm
12 mm

~ 200101 cover 20 = mm
Fire resistance OK

~6KN/m'
I KN/m*
1 KN/m*

56KNAITT o = 5.6 KN/m*

’

9.81 KN'm ¢ = 9.81 KN/m*
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2112

Thle 311
Table 1 11

1A-1~

Ll

14.~1

BSRIIO REF

Jahle 3 I~
1.hlcl.14

11-1-1

L1 T

11.-1.1

Table 1.1 1
Tahle 1.1~

1 1-1-1

3.1 I~

d-1-1~

Tahle 1.1~
Tahle ~I-I

~~A1

11-1-1

d-1-1-1

11S8110 REF

l'able 3."

/CSiQn 1oad TMAg, 11.6qt

23806 KNim '

DI-SIIJN j\IUN]NJ"S AND IO"INFURU-.1EN 18

Aspect ratio of slah
SIIORT SPAN [SL'PPOR7j
Support moment cneflicienl
Support moment

j"tTCClivedepth of bearn . Ift,f] =
K = 5 =
! it
| ever arm. z =
\rl'a of steel required. =
Minimum reinforcement —area
CALCULATIONS
SI(O/iT SPAN (MIDSPAN!
[ fidspan moment coefficient =
Support moment i
rrrel)'t depth f1fb(~~nl Itil =
Jf
K (.,
Ln'CT arm. 7. =
Are a of steel required. =
LONCiSPAN (SI'/T'OR7j
SUPPMt moment coefficient -
Support moment =
[ITetI" 1 lkplh of bearn. v =
X Iy
Tohn,
Lever ann. 7. =
Area of steel required. =
t.0l«: SPAN (MIDSPAN)
Midspan moment coefficient -
Support  moment =
Effective depth ofbeam ! =
M
K i
I eyer arm. 7. =
Area (If steel required. =
CALCULA TIONS

DEF! ECTION CfTECK

Hasic minimum effecti ve depth

for short 'pan

llnment redistribution factor

1.1~2R571

0.052
21.589102 KNm

12-1rnm
0.0702039

0.9147236 d
11.1.42573 nnn
Ad
0.95(:::
~8R.((!9R5 mm "

195 mm

0.0385714
1(.0138q~ KNm

1J~mnl
0.052074.1

0.9383.174
11r. 1N ron,
M
0.95(,z
35 1.35.102mm”

0.0.17
ID61H6  KNm

"2 mrn

0.0(,1230-1

0.926575

1<13.776-1mm
M

095(;.z
3g0.0378R mm’

0.028
11.624901 KNm

112mm
0.0-163.1(,5

09455502
105.901(,2 mm
_.w

095(,:::
2R 1.82478 mm '

161.5.184(, mm
1

n = 23.536 KN'm2
Provide YIZ at 700
~5.71429  mm’
OlUrPUT

Provide Y 12 at 300
37714286 mrn2

Provide Y12 1250
45257143 mm"

Provide Y2 m300
377.1428~ mm’

OlJ11'Ur
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|lcnsion reinforcement  area provided = 77.14286 mm !

Tension reinforcement area required = .153.35302 mml
. . ;~v ..L
Desiun service  stress r. = > o
—/p.t

= 15609171 N'mm |

Tanlc.1.10 "todificatinn  factor = 0.55+ e <2.0
I2f(O.9+H‘i’,)
= 1.4981923
Modified minimum effective depth = 107.82225 mm OK
311112 7 CRACKING
Cracking i coutrotled hy limiting hal' spacing.
Maximum  spacing allowed for reinforcrn,ent 372 rm OK
11S8110 TU-F CALCULATIONS OUTI'T
SLAIl PANEL 1'8
L .1000 mm
427)0_ mm
TWO-WAY  SPANNTNGSLAII
Longer span of slah = 421
Shorter 'pan 01 slah = 3m
Thickness of I ab = 150 mm
Characteristic ~ strength of concrere = 20 Nzrnm ’
Characteristic ~ strength  of steel = 410 N/mm !
Density of concrete - 2400 kg/m:
[Oiamater ~ of stee | proposed = 12 mm
- J. DURABILITY ~ AND FIRE RESISTANCE
Tahlc '.-' !Nominal cover for mild conditions of exposure  20mm cover 20= mm
Tahle3 4 I',In" fin Fire resistance OK
LOADING ON SI.\B
Sclf'we ighr of slab = 3.6 KN/m '
Finishes = | KN/m
[aspahtic Felt] = I KNm
Characteristic ~ dead load = 5.r. KN/m '’ oL = 5.6 KN'm ‘
Characteristic imposed load = 981 KN'm ' ho= 981 KNm '
2122 Design load 11-Ig, ' 1.6'111 = 23516 KN/m n = 2353 KNm '
DESIGN ~'"OMENrS ~ AND RETNFORCE(\.IENTS
Aspect ratio of slab - 14
SHORT SPAN {S[,PPOR?J
T.1,lc "1-1 Support  moment coefficient = 0.068
Tahll' ~11 1~UVI\ L\t tnnm] n.~ - 1-1-111411n KNm
Effective depth of beam " = 124 mm
e K = " = 0.0-168393
Irl'e )
Pl fever arm. 7 = 0.044°228 d
= 117. 17043 mm
AR N X 114
(rea  of steel requlred, = ——
0.95r..z
| = ~~5.G~S1 film” 1fl\ide yn at:6n
______ 1 :157.14286  mm ~
Ilinimum  reinforcement  area 195 mm
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BS811()REF

T.hkJ.I~
Tahle -' 11

J ~~A4

,J3J

JAA ~

Tahle J I~
L1hk 3.11

<~-IA

~ 112\

Table 3.I-t
‘lahle 1 It

‘Al ~

1 UA

1-IA ~

NnsSu0 REF

TLk -

Table .1.In

<12.11.2.7

n~%! \(I REF

CALCULATIONS
SHORI'SPAN {MIDSPAN}
..lidspan moment  coefficient

Support moment =

Effective depth nfbcarn Idl =
M
K=, T
f e am. 7, =
Area of steel required. =
t.ot«: SPAN {Si 'PPORTj
Supper t moment coefficient =
Support moment -
Effective depth of heam . Id] -
K =
1wt
o~ =
Mea of steel required, =
U>NG SPAN !MIDSPANj
Midspan moment coefficient -
Support  moment =
Effective depth of beam. "~ =
© At
= y =
Mr
l.cver arm. 7. =
, =
L\re" 01 steel required. -
CALCULAfIONS

DEJ'U-:CTJONCI-TE( 'K

nasic minimum effective depth
for short span =
Moment redistribution  factor =

Tension reinforcement  area provided =

Tension reinforcement  area required =
Design service stress r

Modification  factor = 0.55+
Modified minimum effective depth =
CRACKING

C'nH:kiufl' i..cnnlrnllerl "y limiing hu "p"cing

Maximum  spacing allowed for reinfor~ent

CNLCA'LNTII~!~

SLAn PANEL P9

0.051
10.80.'02~ K 'm

114 mm
0.0351295

no- cl
117.S mm

M

0.951;.2
Mg !

0.037
7.8.17488 KNm

112 rnrn

0.0.1124

o LT

nun

IR9.11579  nun

0.Q28
5.931072
112

"Nm

rnrn
0.0B6411

0.95
106.-1

M
095/>

1-1.1.11465 1itin'

trim

1153 R462 mm
|
<77.14186 mm

235.4~669 mm'

oulr'uTt

Y 12 at.~Nho
377.14286

Provide

3
mm

I'"vidt yil ¢ 3011

1
377.14286  10m

Pro\ ide YL.Z at ~(10

<77.14286 mm

OUTPUT

2J>~"1..L

NAV "

170.63939  NImm
(4T7-j.J
szxo.w,,’\f’ )

hi

2

57.692308 mm

372 mm

fit.

$2.0

OK

OK

O\.'TPt!T
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Table 1.1
Table .1.4
1.2.1.22
Table .14
Tahle' 14
144
1.1.4.:-1
14 ~0)
AS8110REF
Table .14
Tallie .1.1~
11.-14
3.1.44
d~ja
Tahle .1.14
h~\-,.,\\
d401-1

1800 mm

2875 rmmm
TWO-WAY  SPANNTNGSLAB
J onger 'pan  of slah = 2.875 ol
Shorter span of slab = 1.8 m
Thickness  of stab = 1500101
(h:}.u.eterL~tistrength of concrete = 21)Ntm""
Characteristic  strength  ofsteel = 410 Nzmm !
Density of concrete - 2400 kg/rn"
Diarnater "I"steel proposed = 12 mm
.3 DURABIIXIT AND FIRE RESISTANCE
Nominal cover for mild conditions of exposure 200101
[ihr "lr
1.~)\mNGON I;L;\U
Selfweightofsinb = .1.6 KN'm'
Finishes = 1 KNim'
[aspahtic feltl = 1 KN/m'
Ch.ual,:h:.risric dead load = 5.0 Ki\'m'
Characteristic ~ imposed load = 9.81 KNim *
Design load |14g, -~ 1.6q;] = 13516 KNIm |

DESIGN MOMENJ"S AND REiINFORCEI'VIENTS

Aspect ratio of slab
SHORT SPAN [SUPPORT)
Support moment coefficient

Support  moment

Effective  depth of beam . =

M

B
L' croarm. 7 =
Are.l ofteel  required. =
[Ilinimum  reinforcement  area
CALCULA TIONS

SHORI'SPAN  [MIDSPAN)
Midspan moment coefficient =
Support moment =
Effective  depth nf beam . [<” =

M

K I-df’ =

, ever arm. Z. =
Are-a of steel required. =
1.ONG SPAN (SUPPORT)
Support moment  coefficient -
V' m"m~n\ =
Effective depth of l~am_ 1"l =

Al

1.5972222

0.0768889
5.8632883
124mm

KNm

00191)(,(.4

095 d
117.8 mm
Nt

095.1:z

127.78754 mm

2

195 mm
00579167

4.4165,04
124 mm

KNm

0.014'61R

095
117.8 mm

11

095[.:;
Q. 2)(147 mm’

0.037
B21QS7 ~:Nm
112 mill
n or Let

cover 20= mm

Fire resistance OK

K = 5.(1("/m "’
o= 9.81 KN/m'’
n = Hs36  KN/m’
Provide vi2 at .,00

~7.14286  mm

OUTPUT

Provide Y 12 atsoo
377.14286 mm !
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3.HI

1141

Table .".1-1
T.I>le< I~

'<A-LI
<~IA

“tAA

11S8110 RE!-

T.hlc <q

Tahir .1.10

3.12.11.2.7

11S8110 REI'

K = - =
Ixt~r."
Lever arm. 7. =
Are. of steel required. =
LONG SPAN IMIDSPAN]
Midspan moment coefficient —
Support moment =
Effective depth of heam . d =
M

£l
J.CV(rann. 7. ’ =
Aroa of steel required. =

CALCULATIONS

DEH.ECTION CHECK

lla~;c: minimum i ffecti..e,.” depth

for short span

INnment redistribution factor
Tension reinforcement area provided

Teqv,\on L, ~"f), temrn\Midl 1CE I te(\

Desig» service stress I’,

I\lodification factot

MNnoif,ed minimum effective depth
CRACKING

= |1J55+

VO e

095
106.4 mm
M

095/;;:
68.081686 mm' Provide yt2  at 300
377.14286 mm'

0.028
2.1351859 KNm
112mm

0.008510X

095

106.1 mm
M

095./>

51.52127(, mm' Provide YJ2 at <00
177.142g~ mm'

OUTPUT

69 2'<0769 mm
1
<77.14281 rn'
%.2%HImm'
21~ ~n, 1
34" fi"

69.761399 N/mm’
477~
¢ 2 s2.0

120(0.9+,{1ﬁ') ‘
2

= 3~.6153%5mm OK

Cracking is controlled by limiting bar spacing.

Maximum spacing allowed lor rcinlor~enl

CALCULATIONS

SI All PANEI 1'10

4800 mm

TWO:IIJ AY " ANNING

Longer span of slal.

Shorter span of slab

Thickness of slab

Characferisfic ~ suengrh uf concrete
Characteristic strength of steel
Density of concrete

Diamatcr of steel proposed

3.1 DURIIHLITY AND Flllli RESISTANCE

Nominal cove, fill mild conditions of exposure

Table, .!

372 mm OK

OUTPUT

4200 mm

N\LAR

48 m
42 m
150 mm
= 20 Nlnr'
410 N/mlll'
2400 kg/m"
12 mm

20mm cover 20 — mm
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Tahk)A

12122

I"ahlc .".1-1
Tahle'<.I-1

JA-L

‘A1

' 14-1

11S81 10 REr

Tahlr
T.hle

1

I

-1

1.1-1

1-11 ¢

111

VA

Lhk

1.1-1

r.hic 1.1-1

JUN

1.-1.-1.-1

1o-1-1

Ta"k3.1~
Table 1.1-1

14

3.-L-IA

1

A1-1-1

I'hr  Thr

LQADING ON SLAB
Sclfwcight  of slab
Finishes

[aspahtic Felli
Characteristic dead load

Characteristic ~ imposed load

Design load II-Ig, '1.6q,1

Fire resistance OK

'<6KN/m

I KNim '

I KNI,
5.6 KN'm' ~, = 56 KN'm
= 9.81 KN/I o= 9.81 KN/m'
23516 KNIm' n o= 2.<5:16KNIm'

DESIGN MOI'VIHITS AND REfNFORCEMENTS

Aspect ratio nfsf ab
SI/ORT SPAN [SI.'PPORTj
Support moment coefficient
Support moment

Fffcctive depth of bearn

I.ever arm. 7

Area of steel required.

Minimum reinforcement —area
CALCULATIONS

SHORT SPAN [MIDSPANI

~lidspan moment coefficient

Support moment

Effective depth of beam.
K =

| ever arm. 7

Area ofsteel required.

1.O.Wi 1"/ IN ISI -rronr)
Support moment cnefficicnr
Support moment

EfTccliH depth "f beam.

) no=

| ever ann. r:

\rea ofsteel required.

LONG SPAN /,\f/USI'ANj
~Iidspan moment coefficient
Support moment

Eflee live depth nf beam .

K =

| ever arm. 7.

TArea (If steel required.

1"l

1>:1Tl:,’

=
i

IX'""

1.1-118571

0.052
21589102 KNm
12~ rnrn

0.07020'<9

0914726 d
II ".12573 rum
M

0.95./",2

4R8I69R5 rm’ Provide Y12 at ~Oo
jtj5.71429 mm ’
195 mm'

OUTPUT

00.'85714
1601.894 KNm
114 mm

0.05207-1."

0.93R.1374
11635383 mm
M

095(;.=
35:1.35.102 mrm’ Provide Yy 12 at300
377.14286 mm’

0.037
15.161-176 KNm

112 mm
0.0612.10-1

0926575

10.1.7764 mm
11

3R0.03788 mm ' Provide y12 ~ 250
45257143 mm’

0.028
11.02490 T KNm
112 mm

0.0463365
0.9-155502
10590162 mm

/11

095. 1,'2
IR 1.82478 mm’ Provide Y12 at 300
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Yy ot
~77.142R6 mm'
nS8110REF CALCU1 ATIONS OUTPUT
DEI'LE('TIUN CIIECK
lable ‘() Has ic minimum ~effective ~depth
for short span = 1~1.5-'R4~mm
~Inrnent redistribution factor = I
I'ens ion reinforcement —area provided = .177.14286 mm’
I'cnsion reinforcement area required = 3535-02 mm'
. I>1.m |
Design service stress I: = 2! 1" -
1 it
= 256.09171  N/‘mm|
! 477-)
Tahle , 1I) Modification  factor = (55+ S2()
12!X0.9+f..;")
= 1.4981923
Modified minimum effective depth = 107.82225 mm OK
3.12.11.2.7 CRACKING
Cracking is comrolled hy limiting bar spacins.
o Maximum spacing allowed for rcinfor~,enl 172mm OK
USRIIOREF SLAB PANEL PII
I
2400 mm
~875 mill
ONL-II'A Y STANNING SLAB
[ ongei span of slab = 4.875 m
Shorter span ofslah = 2.4m
Thickness of lab = ISO mm
thar actctistic strength 01 concrete = 20N'mm
Characteristic strength of steel = 410 N'mm’
Density of concrete = 2400 kg'm\
Diarnatct (Ifsteel proposed = 12 rnm
3.1 DIRAUn ITY AND nRE RESISTANCE
lable ' ' Nominal cover for mild conditions of exposure ~ 20mm en er 20= mm
Table .',4 I')hr 'Thr Fire resistance OK
UMDING ON SL)\D
Self weight of slah - 3.6 KN'm’
Finishes = I KNIm”
[aspahf ic relll - 1 KNIm'
[l ‘haracteristic dead load = 56 KNim’ g = 5.6 KNIm’
Characteristic ~ imposed load = 9.81 KN'm’ 1, = 9.81 KN'm’
12112 IDeSillnload HAg, 1,1 = 2.15](; KN'm!' n = 23.536 KNIm'
DESIGN MOMENI'S AND REINFORCEMENTS
Aspect ratio of'stab - 2.03125
LONG SPAN [SL'PPORT)
Tabk; ) 1J <;UI'l""!moment coefficient - noiz
Table "1 I Support momenl = 5.018992:1  KNill
EfTeclive depth of beam . d = 112mm
14.14
K = A_/]l’%" = 0.01<)9936
BERRNI | ever arm. 7. = 0.95 <{
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Tahir "I~
T."lo.1 I~

1A-U

13S8110REF

Tahle." 9

Tahle." 10

121127

IISRIIII REF

lahlc -
Tahk.U

J.J

Area of steel required. =

LONG SPAN [MIDSPANj

Midspan moment coefficient -

Support moment =
Effective depth of beam. d =
K = M
= «- =
| cver arm, Z =
Area of steel required =
CALCULATIONS

DEFLECTION CHECK

Basic minimum effective depth

for short span =

~lornent rr-distriburinn  factor

Tension reinforcement arc" provided

Tension reinforcement area required =
Design service stress /, =

i\ [edification factor

Modified minimum effective depth

CRACKING
Cracking i~collmncd by limiling hal' spacing.

J\laximurn spacing allowed for reinforcement

CALCULATIONS

SLAB PANEL 1'12

1600 mm

= 0.55+

d
106..] mm

M

0.95.(

121.03411 mm Provide Y12 at .100

377.14286 mm'

0.02R
3.795R861 KNm
112 mm

0.015130.1

095
106.4 mm

Y2 a300
377.14286 mm'

91.591379 mm’ Provide

OUTPUT

91.307692 mm
I
121.0.1411 mm*
91.593379 mm'
21 /., 1
~/c, M
206.8~685 N'mm'
(477-.0 $2.0
120(0.9+/~ )

2
::116.153846 mm OK

387 mm OK

UUTI'UT

1000 mm

TWO-WAY SPANNING SLAB

Longer span of slab
Vi, ' 1" "hish
Thickness of slab

Characteristic strength of concrete

Characteristic ~ strength of steel

Densil~ of'cuncrcto

Diamatcr of steel proposed

DURABILrlY AND FIRE RESISTANCE
Nominal cover for mild conditions of exposure
I'"'hr -Thl"

LOADING ON SLAB

3.6m
om
150 mrn
= 20 N/mm'*
~I0 N'mm’
2-100kg. '
12 mm

2(1111m cuver 20= 111lm

Fil"eresistance OK
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S.ZIZ.Z

Table ~1-1
Table 3 1~

1-———

DS8110 REF

Tahle .~.14
Tahlt- .".1-1

q..l~

1.1.4.1

d-1.-11

Tahle 3.1<1
Table .1.1 1

1.-1.-U

4.4t

d-1A -

Table .1.14
Tallie .1.1-1

1444

IR

1.J1 <1

/ScIfWCight ofsfab

Finishes

[aspahtic Felt |
Characteristic dead luad
Characteristic imposed load

Design load rl.4g11 1.6qll

DESIGN MOIJLIENTS AND

Aspect ratio of slab

SHORT SPAN /SUPPOR7j

R.\N\nft moment coefficient
Support moment

Effective depth of heam . 1"l

_ M
K= 1

Lever arm. .

Area 01 steel required.

Minimum  reinforcement  area

C\LCUW\

SIIORT  SPAN  Itlfl/)SPANj
Midspan moment coefficient
Support moment

Ufectil'C depth of beam . "
M
K= g
Lever arm.v.
Area of steel required.
U)/I'G SPAN /SUPPORTj
Support moment coeflicient
Support moment
Effective depth ofbeam . Itli
K = M
I [
‘ever urn.".
Area of steel required.
LONG SPAN {MIf)SPANj
Midspan momenl coefficient
Support moment
Effective depth of beam . la
M
K h.l!l”

Lev & "1'01. 1

Area of steel required.

IroXxs

REINFORCEMENTS

3.6 KNIm'
I KNImI
1 KNIm”

5.6 KN'm'

= 9.81 KN'm’

23.536 KNIm'

1.2

1 1)56
11.862144 KNm
124 mm

0.0~857~(,

095 d
117.8 mm

258.5297 mm’

195 mm

0.042
8.896608 KNm
IHmm

0.0289.~02

095 o
117.8 mrn

M

095/>

19.1.89727 mml

0.0n
7.8.17488 KNm
112 mm

0.03124

095 o
106.4 mm

095(,.;:
189.11579mm’

0.02R
931072 KNm
112 mm

0.0236411

0g, cl

t06A mm

A4
0951,z

A1\ LA\~ mm1

®« = 5.6 KNIm’
qk = 9.81 KN/m'
noo= 23.536 KNIm’
Provide Y12 at 300
~7.14286 mm’
OUTPUT
Provide Y 12 at300

377.14286 m’

Provide yl12  rrt 300
377.14286 mm’
P-:twid~ Y12 i 00

317.14286 mm'
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BSRIIO REF CALCULATIONS OUTPUT
DEH.E( 'TION CHECK
Tahle.1 9 Ih~ic minimum effective depth
for short span = 115.38462 mm
Idomenl redistribution factor = 1
Tension reinforcement area provided = 377.14286 mOI
Tension reinforcement area required = 193.89727 mm’
Design service sires!’; 14 St "’ A
B ' 3. 3"
= 140.52656 N/mm'
477-f.>
Lh"- 1T ~t(\<LIftCI\NE\Ev.ctor = n.55+ $2.0
12<X0."}+)
IxP
= 2
Modified minimum effective depth = 57.692308 rarn 0l;
3121127 (‘R.\C\.TNG
Cracking is controlled hy limiting bar spacing.
Maximum spacing allowed for reioforc~lenl 372 mill OK
BS8110 REF ("\LCULATIONS UIJFPUT
SLAB PANEL P13
.1000 mm
3600 mrn
TWO-WAY SPANNING SLAB
1 llogel -=flanof c.kh = 36 In
Shorler span of slab = 3m
Thickness of ~lah = 150 mm
Characteristic strength of concrete 20 N'mm”
r.oh?~a- e \MAKC~\"~"g IC\(".'~d = ' "'mm’
Density of concrete = 2~00 kg'm ’
Diamater of steel proposed = 12 mm
1.7 )LRNIHLITY .\1\'1) FUU; RESIST\\'CE
Tahle "1 Nnmina | cover for mild conditions of exposure = 20mm cover 20— mm
Table .1.-1 I'ihr:- Thr Fire resistance OK
LOAUfNG ON SL..B
Self \¢'gll' of slai> = ¢ 6KN'm
Fjlti~hel.: = 1 KN'm’
[aspahtic felq = I KN'm’
Characteristic dead load = 5.6 KNm "’ g, = 5.6 KN/m ’
1 haractcristic imposed 'nad 9.81 KN:m' q, = 9.81 J:Nim’
121241 Design load (1Ag. 'Llig,) = 23.531iKN'm' n = 23.536 KN/m'
- . INSIGN I<[O~II-NTSANIJ kl:INFOKCEMINTS
Aspect ratio of slab = 1.2
SHHURTSPAN ~ {SUPPORT}
Tahle ~LI Support moment coefficient = 0.051i
r.hlc3.'~ Support moment = 11.862144 KNm
Effective depth of "cam. I = 124 mm
A K " = 0.0.1857~1i
= .0. ~1i
hir,,,
TA~~ /Lever a"ll. z. = 095
= 117.8 mill
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L Nt
Area of steel required. = -

0.95f.z
= 258.5297 mm’ Provide yl2 at 100
7. 14286 mm'
~linimum reinforcement ~ area 195 mm'
nS81 10 REF CALCULATIONS OUTPUT
SNORT SPAN !MIDSPAN}
T.ble 1.14 Midspan moment coefficient = 0.042
lahlc ~.1~ Support mnment = 8.896608 KNm
Effective depth of heam . fdJ = 124 mm
I~A4 M
K = rf., - 0.02893()1
1~J.1 | ever arm. 7. - 095 o
= 117.8 mm
1.~~A
\r.ze af.. tecl required, 0.95(-
= 19:1.89727mm ' Provide Yy 12 at.100
37714286 mm '
LONG SPAN ISUPf'OR7)
lat-lc . 1.1~ Support moment coefficient = 0.0n
).hlc .1 1 Support moment = 7.8n488 KNill
Effective depth of beam . = 112 mm
[ K = M 0.03114
/rlr..
gA~ I ever arm. 7 = 095
= 106.4 mm
1411 ) . M
Area «Isteel required. = 0.95(::
= 189.11579 mm " Provide y12 at 300
377.14286 mm’
1.ON(; SPA/,," /11Jf.ISP.1N)
Table 1.14 i\lidspan moment coefficient — 0.028
Tahle 1.1~ Support moment = 5.931072 KNm
Effective depth of bearn . il = 112 mm
PR K = M 0.023(t11
«.
3~AA Lever arm. 1. = 095
= 106.~ mm
.~ 1A <\4
Area nl steel required. =
0951;:::.
= I~J1 1465 mm ' Provide Y2 1iJ00
377.14286 mm’
nS8110 REF CALCULATIONS UIJrPUT
DErLECTION ~ CHECK
Table ~9 nasic minimum effective depth
for short span = 115.38462 mm
i\Inment redistribution  factor = 1
Tension reinforcement area provided = 177.14281'mm '
Tension reinforcement  area required = 193.89727 mm’
Jf~'~ignservice stress I - 2,/>1m =1
A~ ~
= 140.~2656 Nimm ’
Tahle .11() Modification ~ factor = 0.55+ (4n-() 5211
12Q(J.9+~)
Ixl
= 2
Modified minimum effective depth = 57.692308 mm OK
d1111.2.7 CIUCKING

Cracking is controlled by limiting bar spacing.
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Maximum spacing allowed for reinfurcrn,enl I72 111111 OK
nsu 10 REF CALCULATIONS UUTPIff
SLAT)PANEL I'1l
.1000 mill
~210 mm
rWU-IVA Y SPANNING SLAB
Longer span of slab = 421 111
Shorter span of ,Iah = 3m
Thickness of slab = 150 mill
Characteristic  strength  of concrete = 20 N'mmz
Characteristic ~ strength of steel = 410 N/mm’
Density of concrete = 2400 kg/m !
Diameter nf steel proposed = 12 mm
3..1 DURABILITY AND FIRE RESISTANCE
Tahle ~.1 Nominal cover for mild conditions of expnsure - 20mm cover20= I1lm
Fable 3 .-1 1" hr  Thr Fire resistance OK
o [ OADING ON SLAB
Self weight of stab = 3.6 KNim*
finishes = I KNm’
[aspahtic Felt! - I KN'm’
Characteristic dead load = 5.6 KNim gk = 5.(, KNIm'
Characteristic  imposed load = 9.81 KN'm ’ ql = 9Rl KN/m "
ql21 Design load |1~g, ' 1.6q4 =  2<516KNm’ , = 215.1¢ KNim'
DESIGN MOI<.[E)\[]-'SAND REfNFORCEMENTS
Aspect ratio of slab = 1.40.1.1333
SHGRT P<II"; {'11/PPORIj
Tahle .1.1°1 Support moment coefficient = 0.06R 1667
Tahle.1 1-1 Support moment = 14.439-36  KNm
Effective depth of beam . 111"1 = 12-1 mrmn
S K= o = Owesa
1AL lLever am. 7. = 1).9447794 d
= 117.15265 1n
"U-l Arc;] ufstecl required. = M
0.<J5fz
= 31643728 rmm’ Provide yn at 300
~7.14286 mm'
f\ rinimunl ~ rcinforcernenr  arca 195 flint'
BSRIIOREF CALCULArIONS OUTPUT
SHORI" SPAN /MIDSPANj
Tahle .1.1~ Midspan moment coefficient = 0.0511.~3.1
lable ~ 1-1 Support moment = I0.K.11267 KNm
Effective depth of bcarn . [t = 124 mm
s - M 0.015)21.1
K= hw o
s~11 Lever arm, 7, = 095 o
= 117.R mm
Ud4.-1 ) M
Area ofstect required. = =
095(,7
= 2.16.0(,224 mm' Provide Yy 12 auUOO

177.14286 mm'
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'Table 1.1.1
fa"1l' , I~

Table .11~
"lal,le 1.11

ql-1

1.U4

nS8110 REF

Fable J.t)

lahle1 1)

1.1211.2.7

IIS&ITIOREF

/.(INe; SPAN ISI'PJ'ORTj

Support moment coefficient = 0.037
Support  moment = 7.8:174R8 KNm
Lffcctive  depth of beam . " = 12mm
1l
K = L = 0.0311
| ever arm. 7. = 0
== 1061 mill
_ M
\ICa of steel icquued. = -
095fz
= IR9.11579 mm ’ Provide Y12 at 100
377.14186 mmz
1.0va SPAN [ItIDSPAN)
~Tidspan moment coefficient - 0.028
Support moment = 5.931072 KNm
Ul~'('r;,'c depth "fl,cam. = = 112 mol
f = M = 0.02.'6411
Mr.,
Jcver ann. 7. = 095 ¢l
= \(1(,-1 mm
i . a M
vrea of steel required. = 0951 o
= 1~1.11465 mm Provide Y2 at -00
377.14U6  mm2
CALCULATIONS OUTPUf
DEFLECTION  CI IECK
Bas ic minimum effective  depth
for short span = 115.18462 mm
~loment redistribution  factor = 1
Tension rcinforcemeru  area provided = 177.1~286 mm ’
Tension reinforcement area required = 21606224 mm '
) . ~f. A~ul ... !
Design service  stress /, = on
~/Gat 3
= 171.08551 Nimm’
~Todiljcalioll  raclol = o<t (A77-ME=20
121X0.9+ -+
hl-
= 2
Modified minimum effective depth = 57.692308 mm OK
CIUCKING
Cracking is controlled hy limiting bar ~pacing.
Maximum 'pacing allowed for reinforceincnt 172mm OK
SLAB PANEL PIS
2400 mm
'1‘1:~mm
ONE-WAY  SPANNING SLAB
[ onucr span of slith = 9.788 rn
Shorter  span  nfc;;lah = 24 m
Thickness ~ of slab = ISO mm
Characteristic ~ strength  of concrete = 20 Ntmm'
()lilTacterislir ~ ~Irenglh  of steel = “1101" ram’

Densitv - 01 concrete

= 2.401) kg1l '
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IIS~IIORI'.F

S
i
lable 1.3

lahle 'A
125

L1120

rahk 3.11
‘tUhIL o~ 1

d~ctd

1188110 REI

Table .1.I~
l'able \.I~

MAACT

1.t4~

I'ahlcd I~

»" mRAmn.ITY

C\Lt 'ULATIUNS

SLAB PANEL PI~

IRR§ mm

OUTPUT

2400 mm

TWO-WAY SPANNING SLAB

I onger 'pan of slab =
Sh(lrtrr - span ofslab

Thickness of slah

Characteristic strength of concrete

Characteristic strength l'steel

Densitv of concrete

I)iamalcr of steel proposed

\NO FIRE RESISTANCE
Nornin. Icover for mild conditions of exposure
I'thr  Thr

1.OADINC; ON SLAn
Sclf weinht ofsJ.h
Finishes

[aspahtic reltl
Characteristic dead load

Characteristic imposed load

Design load [1~gl " 1.6q" -

DES INN ~IONmNTS
Aspect ratio of slah =
SIIORT SPAN [SUPPOR7J
SUPPOf moment coefficient =
“r<"C'T m(\m——\ =
F.n(:ct~c depth of beam.

If

I (et st T

Area of stecl required.

Minimum reinforcement area
CALCULATIONS
Is{((!Rr SP.-(iV[MIOSPAA'(

Midspan moment coefficient

ISupport moment

Effective depth of heam .

K =

1"
Al

hlt"

T.cver arm. 7.

Arca of steel required. =

UJAG SPA,\" [SITI'URI)

Support moment coefficient =

= 9.81 K~ m’

2.R88 m
24 rn
150 mm
= 20 N'mm’
~I0 N/mlll'
1400 kg m'
12 mm

20 =
Fire resistance OK

20mm coveT

3.6 KN'm’
I KN'm’
I KN/r’
5.6 KN m'

5.6 KN'm"
9.81 "N'm *

g\
q,

23.536 KN'm' 23.536 KN'm '

“\ND REINnIRCENENTS

1.203.1.133

0.05623:\\
7 6B~n-'l~ KNm

12~rnrn
0.0247899

0.95 cf
117.8 mrn

166.1\~"\2 rnm' Proyiol’ Y12 at 10

:1:17.14286 mm’
195 mm'

OUTPUT

0.0421nn7
5.7t6:'n~7 KNm
12-"Imm

0.0185888

095
117.8 mm

t2~.58669 mm' Provide Y 12 at300

17714286 mm'

0.037
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Table ' .1
Table 3.4

A2 1

'Table 1.1~
Tahle 1.q

q-lA

1_.iU

A-11A

Table 1 I~
rat-le .1.1-1

141~

111

BS8110RJ.F

Tahk 14

T"hlc 1.70

1L,A2.\\2:1

Diarnater of steel proposed

12 mm
3 DIXAO[LITY AND FIRE RESISTANCE
Nornina 1 cover for mild conditions of exposure - 10mm cover 20 == hm
I'"In  Thr Fire resistance OK
I.JADING ON SLAO
Self weight of vlab - ~6 1 Nilll
Finishes = I KN o/
[aspahtic Felt! = I KN'm'
Characteristic dead load = 5.6 J..Nnr' ql; = 5.6 KNim ’
Characteristic imposed load = QRI KN'm * <j, = 9.81 KN/m'
Design load !lAg, q.6<)11 = 2.~5~6 KNIm ’ n = 2 1.5~6KNim ’
DESIGN MmrENrS AND REfNFORCErvIENTS
Aspect ratio of slab = 4.07833-3
LONG SPAN {SUPI'ORT}
Support moment coefficient = on:l7
Support moment = 5.0159913 KNm
Effective depth of bearn . M = 112 mm
I M = 001999-'6
Mr,
mer arm. 7. = 095 ¢l
= 106.4 mm
, . _ M
\rea .}f"leet required. = 095f,’z
= 121.03411 mill’ Provide vtz at '00
~77.14286 mm'
LONG SPAN /MIUSPANj
~Tidspa n moment coefficient - 0.028
Support moment 7 = 1.795886)  KNm
Effcctrve depth of bearn = 112 mm
no= Af —_ O.(\S\:I(\,
fyi'l:
LC\w arm, 7. = 095 ¢l
= 10(,.--1111m
A - M
\it:a ofsteel required. = 095(.2
= 91.59-379 mm’ Provide Y2 at ~00
377.142R6 mm’
CALCITJ.ATJONS OUTPUT
DHLECTION  CHECK
Basic minimum effective depth
g LI ~"an = 9) ~076Q2 111m
I\foment redistribution  factor = |
Tension reinforcement area provided = 121.0~41 mm'
Tension reinforcement are. required = 9159" 79 mm’
. 2 f >t PRI
Dcsia» service stress ¥ B = . _fl—f,_
= 206.84685 N'mm '
Ardifi"fnft 1 tor = o~se 7D g
1.2fX()9+-~ )
hd'
= 2
Modified minimum effective depth =lo.J5.-846 mm OK
I'R\CI'-tNt;
Cracking is controlled by limiting bar spacing.
Maximum spacing allowed for reinforcement 1.18.46154 111m OK
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lLahlc .14

\.-1.~A

TIAL

gA~

rh" ~I~
Lh", [~

1.-1.-14
qlA

7111

BS8110 IUT

lable .-"

12,1102 T

Support  moment

Effective depth..tbeam .

K

Jevgroann. L

\re.1 (d steel n-quin-d.

1.OVG Sf'4N IWf)SPAN)

\lidspan  moment coefficient

Support moment
Effective depth ofheam.

K

| ever arm. 7.

Arca (If skd  Jequlf<.'lt

DEFLECTION CHECK

Basic minimum
rut "hOfl  xuan
~lornent  redistribution

Tension reinforcement

Tension reinforcement area required

t:

Design service stress

Modified minimum

C~' I~ (v, \~C~K~ “T~N~C~J

1
ran",

effective

Iril

AT ("

CALCULATIONS

effective  depth

area provided

depth

5.015992:1 Kil:m

112 mm

0.01999'<(,

095 cl

106A  mill
M

095.t;.::
121.0.1-111 mm'

0.0n
37\588(, 1 KNm

112 mm

0.0151.103

Cl'i'i+

Cracking is controlled bv limiting har spacing,

Maximum spacing allowed for reinfo~~ent

095 d
106A mm

M
095(:7:
91.59.,.179 mm'

92.107691. 11lm

177.14286  mm'
IN.S8(,(,<) mm'

205("

3-1" s,
90.29.1891  N'mm'

“A77- 194 70
D2£Y0.9+hr.")

2
~(,,15.1846 rnrn

YJ2 at 300
377.14286  mm'

Y12« 300
J77.1-1286 111m'

OUTPUT

_____________ Y

372 mm
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eH APTER FOUR

4.0 Analysis of Roof Slab Beam

Roo Toad --i.e Flat Roof

Concrete = 24 KN/m3, finishesl Asphalt =2 KN/m2
Imposed/Water = 9.81 KN/m3, Height of Slab 150mm
Loadings:

Own == 0 I5x 24 =3.6 KNm>
Finishes/ Asph alt = 2.0 KN/m2
Imposed/water 9.81 KN/m:
Dead loads: GK = 1.4(3.6 +2.0) = 7.84 KN/m2
Imposed load: QK = 1.6 x 9.81 = 15.70 KN/m2
Design load: n = GK + QK = 23.54 KN/m2

42 Analysis of Floor Slab Beam

Applied Loading Analysis

). B 'am
Size = (230 x 450) mm
Concrete=  24KN/ms
Rendering = 0.60KN/m3

| Loadings
Own --:0.23 x 045 x 24 = 2.484KN/m
Rendering 12 x 0.23) +(2 x 045)] x 0.60 = 0.816KN/m
3.30KN/m
Gk = 1.40 x 3.30 = 4.62KN/m = SKN/m
2) Slab
Height = 175rnm, Finishes = 1.20KNI m
Partition Allowance = 1.50KN/mo, Imposed load = ].50KNI  m>
_j_ conc. reteX KN /m-~ -
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1Loac’rin'gi I

Own =0 175 x 24 =4.20KNI m2

Finishes = 1.20 KNI m>

Partition = 1.50 KNI m

Imposed = 1.00 KNI m:

840 KNI m>

Dead load: Gk = 1.4(420 + 1.20 + 150) =9.66 KN/m:
Imposed load: QK = 1.6 x 1.50 =240 KN/m?
Design load: n = Gk + QK = 1206 KN/m:

4 2.1 Floor beam I (fbI) [J Ell beam

bf= [0.1 x 0.7 x 4200] + 230 = 524mm = 520mm
Beam = ) KN/m
SI | prnlx=0.29  x 12.06x3.75=13.12KN/m

3m=5KN/m ~m+1R.I?KN

D

A 1.20 B 4.20

1§

MA= MC =0

ME = WIZ8 = 0.90 KNm

MF = WI/8 = 40 KNm

Span AB % BC

aixi =2~ x MF x 1.20:12 = 0.432
a2x2 2~ X MF x 4.202/2 = 235

MA (I 20) +2MB( 120 +4.20) + MC@4.20) = LQ fill + 6 a2X2]
1.20 420
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0+ 108MB+O
MB = -31.30KNm {Support}

Spall~:

ME = 0 90- (MAh + MB/y = -1475KNm
MF = 40 - (MBh + MCh) = 2435 KNm {Span}

Shear:

Max Shear n at point B along span Be.
VBe = wl/2 = (18.12 x 4.20)/2 ==38.05 KNm

4.2.2 Floor Beam 4 (fb4)

bf= Beam == {O.I x 0.7 x. 4200} + 230 = 524mm z 5200mm

Beam =:; KNrn
S3 1/2n/n = 12 x 12.06 x 1.80 = 10.90 KNm

S4 Yzl x == lizx 12.06 x 1.80

DF

MF

OM

COM

oM

COM

~+54=16KN/m
A E |
420l
0.24
1.0
23.52
28.52
2.38
238
-1.27
1.27

oM

Ell beam

0.22

23.52

4 75

11.76

-2.53

1.19

-0.58

10.90 KNm

= 337 87

3m+53==16KN/m

0.78

-1.92

-16.85

-0.24

-8.99

1.43

-2.04

10t

1

0.83

0.33

1.92

0.48

-8.43

2.86

-4.50

1.40

3m+53=16KN/m

X

0 67
-0.48
-0.97
-0.24
5.81
0.25

2.85

G

0.60

1.67

10
0.48
-0.88
-0.49
0.49
291

-2.91

Page 69



F'coM -029 064 07 .02 -1.46 143

OM 0.29 -0J  -1.05 0.82 1.66 -1.43

COM -0I8 0.15 041 -0.53  -0.72 0.83
~D~M~~0-.1~5-mee 0~ 1~ 2+ -0~ d~dt--~ O~ 4~]~ 0~ 8~4---1---~0~83~
————— e ——— f———— F————— +————~ r—————~————~
M 0 28.98 28.99 -7.55 7.54 0
————— ]————+——~4v+ —+ —+ . N 7‘,1'
VS 33.60 33.60  9.60 9.60 4.80 4.80
YOm -69 69 17.87 -17.87 12.57 -12.57
vV 267 40.5 27.47 -8.27 17.37 =771
"~
20.70 -1579 -3.05

Support moment = 28.99 KNm
Spa.m moment = 20.79 KNm
Max. Shear 'V' =40.50 KNm (YBA)

4.2.3 Floor Beam 5 (fb5) !J Tee beam

bf= (0.2 x 0.7 x 1880} + 230 = 4800mm

Beai =5 KN/m

ST - pynl  x = Y2x 12.06 x 3.75 = 11.75 KN/m
S3- 2nix =VY2x 12.06 x 1.80= 10.90 KN/m

Bm + S1+ S3

1.80 B ’

Moment 'M' ~:12/8 ~ 1134 KNm J

Page 70



Shear 'V' = wl/2= 2520 KNI11

4.2.-i Floor Beam 6 (fb6) || Tee beam

hf {! 2x0.7 x4200} +230 = 81Smm = §10mm

Be.u., = 5 KN/m
S1 I~rxn/n = 0.44 x 12.06 x 3.75 = 19.90 KN/m
S3 i I mix = V1x 12.06 x 1.80= 10.85 KN/m
S4 1'hnx=YJx  12.06x1.80=  10.85KN/m
S5 ~2nix = lizx 12.06 x 1.20= 7.24 KN/m
S6 [I~ryn/x = 0.33 x 12.06 x5.40 = 21.50 KN/m
Commme lommmme U B e e e . J—
OF 10 7022 078 033 067 080 020 033 067 1.0
- -fi>+--86-/---5-~+-=5 0707 -154 154 =060 0.60
f— —— —t———1——— +— + et —_——t—— -
oM 56 - 3978 -142 288 117612941  1-488  -9.92
1,2 060 |
CONT =581 7)1 9895 88 -1 1 b 24 4 |.47 030 :
~96 J
600 - \ i -0.80
2130 1462 949 5,0 078 1040 o
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COM

oM

COM

YS

Y_Om

~, O-rZ 80
30 -1.12
056 150
0)6  -0.66
033 028
033 -0.20
1——
0 69.3
8
798 798
0
16.5
1652 2
528 963
2
14910

1:0.20

r- r065- 155 1470 0.39 FO

-4.0

1.50

-1.56

0.63

-0.71

-68.62

22.8

40.29

63.09

-37.61

3.0

1.25

-0.78

0.60

-20.27

22.8

-40.29

1749

6.10

-1.80

2.55

-1.03

1.21

20.28

6.9

642

13.32

-17.32

| 1248
36 -09 -0.95 -1.92 040

305 -048 =045 020 -
| 0.96

-2.06  -0.51 0.08 0.17 0.96

1.28 0.04 -0.26 048 0.09

~J: 17 -015- Eg
16.43 -16.43 1(_).33’ -1 .36

AN
69 384 384 3.0

-642 254 | -254 8.63 -
8.63

048 40.94 35.86 11.631“ -

5.63

9.66 -4.28
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Support moment ~ 6938 ~~m
Span moment = 49.\0 KNm

Shear 'Y' =96.32 KN

4.2.5 Floor Beam 13 {fbI3} Ellbeam

bf= {OI x 0.7 x 4800} + 230 = 566mm z 5060mm
beam = 5 KN/m

S7 - prxn/x = OJ x 12.06 = 13.90 KN/m

Bm+S7= 19KN/m

~ 4.80

Moment 'M' = wl2/8 = 55 KNm
Shear "Y' = wl/, = 45.60 KN

42.6 Floor Beam 20 (fb20) Ell beam

bf

{0Ix 0.7 x 6000} + 230 = 650mm

Beam = 5 KN/l

S3 Bryn/x = 0.33 x 12.06 x 2.025 = 8.06 KN/m

S6 Bryn/x =027 x 12.06 x 540 =17.60 KN/m

S8 lhnix = 1hx 12.06 x 3.0 = 18.09 KN/m

S11 Tonix = Y2 x 12.06 x 2.40 = 14.47 KN/m

S15 1 Y2nix = Y2x 12.06 x 240 = 14.47 KN/m
anding = 22 KN/m;, Stair = 14 KN/m
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— —
_,::mding"beam=:7 Setstoir bm:::J S8+stair-tbm=37 S3+sIS+bm=28 IS; 1., 15+bm=34 S15+bnF20 S3+515+om
| ) =78
—=- =l 1.80 l] 4'4.20- 92 025 4|' 4.875 i 1.275 41.725 T
6.0 . . . .

K 0.56 0.17 0.24 10.50 10.21 1 0.78 0.58
IbF 110 0.77 30 S 0.42 0.58 | 0.32 |o 68  1—7D 03; |0}1 1" 9 . 057 043 | Lo |
| MF -7.29 | 7.29 111 11 -54.4 54.4 9.6 9.6 6734 6734 |-271 271 694 694 |
OM  7.29 79.86 23.85 23.77  -32.83  -1434 3046 4042 1732 -13.57  -51.06 2.41 182  -6.94
, I

COM  39.93 3.65 -11.89 11.93 -7.17 -16.42  20.21 1523 -6.79 8.66 1.21 2553 347 091

OM  -39.93 6.35 190 2.0 -2.76 -1.21 -2.58 591  -2.53 -2.07 780 1653 1247 091 |
| coMm  3.18 -19.97 -1.0 0.95 -0.61 -1.38 -2.96 -129  -1.04 -127 1827 390 |-0046 624 1
OM  -3.18 16.15 4.82 -0.14 -0.20 1.39 2.95 1.63  0.70 -1.47 -5.53 249 188 624
COM  8.08 -1.59 -0.07 2.41 0.70 -0.10 0.82 148  -0.74 0.35 125 =277 -3.12  0.94

oM  -8.08 1.28 0.38 -1.31 -1.80 -0.23 -0049 -0.52 022 -0.34 126 336 1253 -0.94
COM  0.64 | -4.04 -0.66 0.19 -0.12 -0.90 -0.26 025  -0.17 0.11 168  -063 |-047 |-127
OM  0.64 3.62 1.08 -0.03 -0.04 0.37 0.79 0.30 0.13 -0.38 -1A1 0.63 0.47 -1.27
coMm 181 0.32 -0.02 0.54 0.19 -0.02 0.15 0.40 -0.19 0.07 0.32 071 -0.64  0.24

oM  -1.81 -0.23 -0.07 -0.31 -0.42 -0.04 -0.09 0.15 -0.06 -0.08 031 0.77 0.58 024 |
M 0 92.69 92,68  99.46 -99.46  21.52 21,52 60049  -60.49  57.35 -57.35  -4.64  4.65 0

VS 24.3 24.3 111 111 77.7 77.7 28.35 82.88  82.88 82.88 1275 1275 24.15  24.15
VOm  -51.50 51.50 -1.13 1.13 18.56 -18.56  19.24 0.64 0.64 -0.64  -4134  -4134 270 2.70

\Y% 27.2 75.80 109.87  112.13  96.26 l 59.14 47.59 83.52  83.52 82.24 54.09  -28.59 26.85 2145
SM -35.41 70.43 21.10 -26.65 42.08 -26.93 8.10

———— e N N N N e N —— N ———— N ————— e



Support Moment = 99.46 kNm
Span moment = 70.43 kNm
Shear 'Y' = 112.13kN
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/.3 Floor Beam Design
Pa.'l"31lleteG

g = Unit weight of materia

b = Design width

h = Height

O= Bar diameter

M' = Sagging mornerr

M- = Hogging momen

¢ = Cover

As = irea of stee |

r.= Lever arm

zmax = Maximum lever arrr

Asreq = Area of steel rcquirer

Asprov = Area of steel provider

feu = Characteristics ~ strength of concrete
fy = Characteristics ~ strength of reinforcemen
n = Number of bat

Mu = Design momen

Vu = Design shear
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4.3.1 Floor Beam (Fb1) "7 EllBeam
flesign (Singly RC)

INPUT:

(1) Section Dimension:
Web: bw =

Flange width: bf =
Height: h =

(2) Assumptions:

Concrete: fcu =
Reinforcement: fy =
Cover: c=

Bar diameter: D =

links: (2) =

Code: B58110: Part 1,1997

230
520
450

30
410
25
16
10

Reinforced Concrete Design 5th Edition by Mosley, table A.l

(3) Applied Load: See Beams Analysis Sheets
Sagging moment: Mb
Hogging moment: Mt

CUTPUT:
lc=h-c-D!12-0=
SAGGING:

Z:
Area of steel: As= Mb / 095 fy z=
Minimum area of steel: Asmin =0.13 % b h =

Area ot steel required: Asreq-=
|No of bar: n= Asreq / Asbar =

HOGGING:

Z:
Area of steel: As= Mt /0.95 fy & =
inimum area of steel: Asmin =0.13 % b h =

rea of steel required: Asreq =
_ o of bar: n=Asreq /Asbar "

E>ROVISION:
'[Sagging: Area of steel provided -= Asprov -=
| Provide 2 Y 16 ~Btm

LOgging: Area of steel provided = Asprov =
| Provide 2 Y 16 - Top

2435
31.30

407.00

0.009
386.65

161.69
134.55

161.6'3
1.00

0.027
386.65

207.84
134.55

207.84
2.00

402.00

mm
mm
mm

MPa
MPa
mm

mm
mm

kNm
kNm

mm

mm
mmL
mmL

mm:2

mm
mmo>
mmnmo

mm'

mm?2
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]/" Np.,(’m o~ .. 00 ~ .. 0 ...

| (1) Section Dimension:

Web: bw = 230 mm
Height: h = 450 mm
(2) Assumptions:

Concrete: fcu = 30 MPa
Reinforcement: fV = 410 MPa
Cover: ¢ .o 25 mm
|Bardiameter: D= 16 mm
Links: O = 10 mm
Code:BS 8110: Port 1,1997

Reinforced Concrete Design Sth Edition by Mosley, table AA

(3) Applied load: See Beams Analysis Sheets

Maimum  Shear: 'IF 38.05 kN
OUTPUT~

d=h-c-D-0/2= 404.00 mm
Area of steel provided: Asprov = 402.00 mm2
BE1L

Shear stress: v=V b d = 0.41 N/mm>
Allowable shear stress: vi =0.8" fcu = 4.38 N/mm>
f0.8 vicu », then;Shear condition = SAISftD

% of area of steel: a=100As/bd = 0.43
4.3.1.2Beam 1 Shear Rein/.

It.-PI)

0.47 N/mm °

OUTPUT:

7 -0.4 = 0.87 N/mm °
Links arrangement: Asv=2~ 11 0: [ 4)= 157 rmmm'
Noma! Link

Nominal links: v -vc -0.4 = TRB
Nominal links: Asv /Sv=04b/0.95fy = 0.2362

Sv= 665.11

Shear bar:

|~~ear bar: v >ic -0.4 = FALSE

~ar  bar: Asv /Sv=bw (v-vc I 0.951fy I= FALSE

No Shear Bar

PROJ&/ON:

[("f'ovideY 10 (jOOmm  ~legs)
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V4N3N~',','Wl 4 (Fb]-t Ell Beam

Design (Singly RC)

LNPUT:

(1) Section Dimension:
Web: bw =
Flangewidth: bf =
Height: h =

(2) Assumptions:
Concrete: feu =
~\‘inforcernent: fy =

Cover: ¢ =

Bar diameter: D =

Links: 0 =

Code:BS 8110: Part 1,1997

Reinforced Concrete Design 5th Edition by Mosley, table A.j

(3) Applied load: See BeamsAnalysis Sheets
Saggingmoment: Mb =
Hogging moment: Mt =

QUTPUT:

AN AR A e e

id=h-c-D/[2-~=

SAGGING:

K=

Z

Area of steel: As= Mb /0.95 fy z =

Minimum area of steel: Asmin =0.13% b h =
Area of steel required: Asreq ::.

No of bar: n = Asreq I Asbar =

HOGGING:

Z:
Area of steel: As= Mt [0.95 tV 1=
Minimum area of steel: Asmin=0.13% b h=

Area of steel required: Asreq=
No of bar: n = Asreq / Asbar =

PROVISION:

'Sagging: Area of steel provided ::.Asprov =
Provide 2 Y 16 - Btm

ogging: Area of steel provided = Asprov =

[ Provide 2 Y16 - Top

230 mm
520 mm
450 mm

30 MPa
410 MPa
25 mm

16 mm
10 mm

20.79 kNm
28.99 kNm

407.00 mm

0.008
386.65 mm

138.05 mm2
134.55 mm2

138.05 mirr/
1.00

0.025
386.65 mm

192.50 mm2
134.55 mrn"

192.50 mm:
1.00

<\02.00 mnn

402.00 mm2
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r

;._.~usection  Design for Shear.

LiPUT:

(1-iection Dimension:
~> bw =

Height: h =

(2) Assumptions:

Concrete: fecu =
Reinforcement:fy =

Cover: e=

Bar diameter: D =

Links: O =

Code: BS8110: Part 1,1997

230 mm
450 mm

30 MPa
410 MPa
25 mm
16 mm

10 mm

Reinforced Concrete Design 5th Edition by Mosley, table A.~

(3) Applied load: See Beams Analysis Sheets
Maimum  Shear: V=

OUTPUT:

d=h-e-D-0/2=

Area of steel provided: Asprov =
B'E!

Shear stress: v=Vbd =

Al wable shear stress: v' =0.8" feu =

fCc8™" fcu "J, then;Shear condition
% of area of steel: a =100 As/ bd =

4:3.2.3 Shear Reinforcement
It
Ifl1P1J

1li'~Sign shear stress: vc =
"y

OUTPUT:

ve fl.4 =

links arrangement: ~ Asv = 2>( IT 02 14)=
Nomoi Link

Nominal links: v -ec .fl.4 =

Nominal links: Asv /Sv=0.4b/0.95fy =

Sv =

S lear bar:

Shear bar: v >le-{).4

Shear bar: Asv] Sv=bw (v-vec [ 0.95fy 1=
Sv =

PIOJ6ION:
§ovide Y10 ~Omm ~legs |

40.50 kN

404.00 mm
402.00 mm2

0.44 N/mm:
4.38 N/mm:

SAISftD
0.43

0.47 N/mm>

0.87 N/mm:

157 mm"

TRS
0.2362
665.11

FALSE
FALSE
No Shear Bar
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r7--n o S'ENS/ e Beam

V- ... -1Sinyty RC}

INPUT:

(1) Section Dimension:
Web: bw =
Flangewidth: bf =
Height: h =

{2\ Assumptions:
Concrete:fcu =
"~inforcement.fY =

ever:. c=

Bar diameter: D =

l; ks:0=

Code:858110: Part 1,1997

| Reinforced Concrete Design 5th Edition by Mosley, table A.J

['~j Applied Load: See BeamsAnalysis Sheets

ggingmoment: Mb =
I—Iogging moment: Mt =

OUTPUT:

(I=h-c-0/2-0=

SAGGING:

K=

:-

Area of steel: As= Mb / 0.95fy z=

Minimum area of steel: Asmin =0.13% b h =

Area of steel required: Asreq =
No of bar: n = Asreq/ Asbar =

tIOGGING:

t'=
1

Il.reaof steel: As= Mt/ 0.95fy z=

i,Jlinimum area of steel: Asmin =0.13% b h=

/I, .reaof steel required: Asreq=
| .0 of bar: n= Asreq/ Asbar =

p'ROVISION:

Sagging:Area of steel provided = Asprov =

Provide 2 Y 16 - Btm

Hogging: Area of steel provided = Asprov =

Provide 2Y 12- Top

230 mm
480 mm
450 mm

30 Mila
410 MPa
25 mm

16 mm
10 mm

11.34 kNm
0.00 kNm

407.00mm

0.005
386.65 mm

75.30 mrn'
134.55 mrn:

134 _55mmo
1.00

0.000
386.65 mm

0.00 mm:
134.55 mm>

134.55 mm>
1.00

402.00 mm2

226.00 mm2
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4~3.3.Bection Design for Shear.

JNPUT:

!(1)Section Dimension:

Web: bw = 230 mm

Height: h= 450 mm

(..) Assumptions:

Conerete:fcu = 30 MPa

Peinforeement:fy = 410 MPa

C ver-.c= 25 mm
Ir diameter: D= 16 mm

ILinks: O = 10 mm

Code: BS8110: Part 1, 1997
Reinforced Concrete Design 5th Edition by Mosley, table AA

(3) Applied load: See Beams Analysis Sheets

/Maimum  Shear: . 25.20 kN
OUTPUT:

d=h-e-D-0/2= 404.00 mm
Area of steel provided: Asprov = 402.00 mm2
BEI:

S earstress: v=Vb d= 0.27 N/mm2
Allowable shear stress: v' = 0.8" feu = 4.38 N/mm2
f:J.8" feu >/, then;Shear condition = SAISFED

% of area of steel: a=100As/ bd~= 0.43

4.3.3.3 Shear Reinforcement

h"tPD
~ sign shear stress: ve = 0.47 N/mm2 -~
Oi..'TPUT:
vQ-().4 = 0.87 N/mm2
links arrangement: Asv = 2> 11 02 /4)= 157 mm>
Nbmal Link

Ndminallinks: v -vc -().4 = TRB
N~bminallinks: Asv /Sv=04b /0095 fy = 0.2362

V= 665.11
Shear bar:
Shear bar: v >/e -()4 = FALSE
Shear bar: Asv/Sv=bw (v-ve )/( 0.95fy )= FALSE
Sv= No Shear Bar
PROII/ON:

IProvide Y 10 <jlOOmm  ~legs)
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.~~;'&idor BeamtlFb6 -t Ie Beam
Design (Singly RC)

)NPUT:

1) Section Dimension:
Web: bw =

lange width: bf =

i' eight: h=

|1 Z)Assumptions:
Concrete:fcu =
Reinforcement: [V =
Cover: ¢ =
Bar diameter: D=
links: () =
Code: BS8110: Part 1,1997
Reinforced Concrete Design 5th Edition by Mosley, table A.l

(3) Applied Load: See Beams Analysis Sheets
Sagging moment: Mb =
Hogging moment: Mt =

OUTPUT:

d=h-c-D/2-Q!=

SAGGING:

K=

7=

Area of steel: As= Mb / 0.95fy z =

| inimum area of steel: Asmin =0.13 % b h=

rea of steel required. Asreq =
)0 of bar: n= Asreq / Asbar =

IHOGGING:

Z:
\re<l of steel', As= Mt 10.95 fy I =
Minimum area of steel: Asmin =0.13 % b h~=

,~'r'eaof steel required: Asreq =
No of bar: n = Asreq / Asbar =

PROVISION:

Sagging'. Area of steel pro\lided -= Asprov -=
Provide 2Y 16 - Btm

Hogging: Area of steel provided = Asprov =
Provide 3 Y 16 - Top

230
810
450

30
410
25

16
10

49.10
69.38

407.00

0.012
386.65

326.03
134.55

326.03
2.00

0.061
377.40

471.99
134.55

471.99
3.00

402.00

603.00

mm
mm
mm

MPa
MPa
mm

mm
mm

kNm
kNm

mm

mm
mm:>
mm:2

mmo

mm
mm?
mm:2

mm:2

mmo>

mm:2
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4~3-.4-.-2-S-e--c-ti-on-De-sl--g-n-(!-o-r-Sh-e-a-r

llijT

{Il Section Dimension:
eb: bw =

Height: h =

(2) Assumptions:
Concrete:fcu =
Reinforcement:fy =
C(}J~r:c=

Bar diameter: D =

lin ks: (2):

Code: BS8110: Port 1, 1997

230 mm
450 mm

30 MPa
410 MPa
25 mm
16 mm
10 mm

Reinforced Concrete Design 5th Edition by Mosley, table 4.4

(3) Applied Load: See Beams Analysis Sheets

L~imum Shear: 'J;
OUTPUT:

d=h-c-D-(2)/2=
Area of steel provided: Asprov =

5 earstress: v=Vbd=

Allowable shear stress: v' =0.8" fcu ::

t 0.8 v fcu »¢, then;Shear condition
% of area of steel: a:: 100 As/ bd =

4.3.4.3 Shear Reinforcement

~

fI?F.signshear stress: vc =

OUTPUT:
vc .04

links arrangement: Asv = 2>( 1T (2)1 4)=

Noina! Link
Nominal links: v <fiC.().4 :

N minallinks: Asv/ Sv=0.4 b/ 0.95tv

or bar:

ar bar: v :iive()4 =

ear bar: Asv/ Sv::bw (v-vc )I( 0.951v)

PRQI&ION:
|Provide Y 10 (900mm  ~legs)

96.32 kN

404.00 mm
402.00 rmrn"

1.04 N/mm>

4.38 N/mm2
SAI5fED
0.43

0.47 N/mm2

0.87 N/mm2
157 mm"

FALSE
FALSE
No Nominal links

TRfJ

0.3346
469.55
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1 4.3.5.1 Floor Beam I1Fb.=Ir..." -7~Bdam
DESIGN (Singly Re)

INPUT:

(1) Section Dimension:
Web: bw =

Flange width: bf ::
Height: h =

(2) Assumptions:

Concrete: feu =
Reinforcement.fy

Cover: ¢ :::

Bar diameter: 0=

Links: () =

Code: BS8110: Part 1,1997

Reinforced Concrete Design 5th Edition by Mosley, table A

(3) Applied Load: See Beams Analysis Sheets

Sagging moment: Mb =
Hogging moment: Mt =

OUTPUT~ : ~~

d:::h-c-0/2-Ql::

SAGGING:

K

7=

Area of steel: As:::Mb / 0.95 fy z i

Minimum area of steel: Asmin = 0.13 % b h:::

Area of steel required'. Asreq "-
No of bar: n :::Asreq / Asbar =

1:10GGING:

K=

z

Area of steel: As::: Mt/ 0.9S 1tV 7 ::-

Minimum area of steel: Asmin :::0.13 % b h :::

Area of steel required: Asreq ::
No of bar: n :::Asreq / Asbar =

eROVISI=0=N::

ragging, A,~ of st~1p,"vid.d ~ Asprov ~
Provide 2 Y 16 - Btm

Hogging: Area of steel provided = Asprov =
Provide 2 Y12 - Top

230
560
450

30
410
25
16
10

55.00
0.00

407.00

0.020
386.65

365.21
134.55

365.21
2.00

0.000
386.65

0.00
134.55

134.55
1.00

402.00

226.00

mm
mm
mm

MPa
MPa
mm

mm
mm

kNm
kNm

mm

mm
mm:>
mmz2

mmz2

mm

mm?

mrn

mm

mrn
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l] .3 .5.2 Section Design for Shear

INPUT:
(1) Section Dimension:
Web: bw = 230 mm
Height: h = 450 mm
(2) Assumptions:
Concrete: feu = 30 MPa
Reinforcement:fy = 410 MPa
Cover: ¢ 25 mm
Bar diameter: 0 = 16 mm
links: 0= 10 mm
Code:BS 8110: Port 1,1997

Reinforced Concrete Design 5th Edition by Mosley, table A.4
{3} Applied Load: See Beams Analysis Sheets
(\'jaimum Shear: \J. 45.60 KN
OUTPUT:
d=h-c-D-0/2= 404.00 mm
Area of steel provided: Asprov = 402.00 mm"
BEIt
Shear stress: v=V bd = 0.49 N/mm>
Allowable shear stress: v' = 0.8" fcu = 4.38 N/mm>
f 0.8 Vfeu », then;Shear condition SAI5SIED
% of area of steel: a= 100 As/ bd = 0.43
4.3.5.3 Shear Reinforcement
INPIJ
lQ sign shear stress: vc = 0.47 N/mm
OUTPUT:
V.C-().4 = 0.87 N/mm2
links arrangement: Asv =2 > 11 02/ 4)= 157 mm>
Noinal Link
Nominal links: v -oc -().4 = TRB
Nominal links: Asv/ Sv=0.4 b/0.95 fy = 0.2362
Sv= 665.11
Shear bar:
Shear bar: v"c -().4 = FALSE
Shear bar: Asv/ Sv=bw (v-vc )/( 0.95fy )= FALSE
Sv = No Shear Bar
PROJSION:

|Provide Y10 (jOOmm  ~legs)
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1-,361 Floor Beam Il (Fbl) ~ ~ Ell Beam
DESIGN (Singly RC)
INPUT:
(1) Section Dimension:
Web: bw = 230
Flange width: bf = 650
Height: h = 450
1~2}Assumptions:
Iconcrete:/cu = 30
Heinforcement:fY = 410
|6‘V6I'.' Cc = 25
Bar diameter: 0 = 16
links: 0 = 10

Code: 85 8110: Part 1,1997
Reinforced Concrete Design 5th Edition by Mosley, table A.J

(3) Applied Load: See Beams Analysis Sheets

Sagging moment: Mb = 70.43
Hogging moment: Mt = 99.46
OUTPUT:
Id=h-c-D/2-(/J= 407.00
ISAGGING:
K= 0.022
7= 386.65
I'c'reaof steel: As=Mb /0.95 fyz= 467.66
”' inimum area of steel: Asmin =0.13 % bh= 134.55
Area oi steel required: Asreq -= 467.66
‘No of bar: n = Asreq / Asbar = 3.00
LOGGING:
1= 0.087
z= 362.86
Area of steel. As=Mt [0.95 tv 1 = 703.72
Minimum area of steel: Asmin =0.13 % b h = 134.55
Area of steel required: Asreq -= 703.72
No of bar: n = Asreq / Asbar = 4.00
PROVISION:
'sagging', Area oi steel provided = Asprov = 603.00
Provide 3 Y 16 - Btm
Hogging: Area of steel provided = Asprov = 804.00

Provide 4 Y 16 - Top

mm
mm
mm

MPa
MPa
mm

mm
mm

kNm
kNm

mm

mm
mm:2
mmz2

mm?2

mm
mm?
mm:>

mmz2

mm:

mm:2
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ol |2S
1 - ) ,~ 6 ection Design for Shear.
WiPUT:

{: }S_eztion Dimension:
'deb: bw=
IHeight: h::

{2:1 Assumptions:
acreie.fcu
Reinforcement:fy
Cover: (.=
Bar diameter: O :::
links: O :::
Code: BS 8110: Part 1,1997

230 mm
450 mm

30 MPa
410 MPa
25 mm
16 mm
10 mm

Reinforced Concrete Design 5th Edition by Mosley, table A.<I

(3) ~lied Load: See Beams Analysis Sheets

IMaimum  Shear: V=
OUTPUT~

d:::h-c-0-0/2:::

Area of steel provided: Asprov ::

S earstress: v::Vbd::

.t...owable shear stress: v' :::0.8" fcu :::

f 8 " fClJ~, then;Shear condition
f area of steel: a::100As/bd-=

4.3.6.3 Shear Reinforcement
i1

IO"esignshear stress: vc :::

>S5

OUTPUT:
v<l~(Jd: ~

links arrangement: Asv ::2 > IT 02 /4)=

Noinal Link
Nominal links: v -oc -{).4 ::

Nominal Links: Asv / Sv:::0.4 b /0.95 fy ::

Sv:i:
Shear bar:
ear bar: v ::vc-{).4

ear bar: Asv/ Sv::bw. (v- VC)/( 0.95fy )=

PROJ&/ON:
[Provide Y 10 jOOmm  ~Legs)

112.13 kN

404.00 mm
603.00 mm>

1.21 N/mm

4.38 N/mm
SAEfED
0.65

0.54 N/mm2

0.94 N/mmz
157 mrn'

FALSE
FALSE
No Nominal Links

TRB
0.3937
399.03
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4.4 COLUMN ANALYSIS

Applied Loadings Analysis:

1) Column Type I (CT 1)

Size = (230 x 230)mm; Height = 3000mm
Concrete = 24 KN/m3

Rendering = 0.60 KN/m~’

Loadings:
Own =0.23 x0.23 x 3.0 x 24 = 3.81KN
endering = [(2x 0.23) +(2x023)] x 3.0 x 0 60 = 1.66KN

547KN

| ~= 14x547=766KN = 8.0KN
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210

_ 1_.5_0_me~) 20

Loaded Area = (1.5+ 1.20)x2.10 =
5.67rn2

Loaded Length = (1.5+1.2)

J). Beam = 5KN/m {As before}

4) Wall:

Height = 3000mm

Wall own = 2.87 KN/m2 {230mm block}
Rendering = (.60KN/m?

Loadings:
Own =287 x3.0 = 8.61 KN/m
Rendering = 0.60 x 3.0 = 1.80 KN/m

10.4] KN/m
Fwall = 1.4 x 1041 = 14.87 KN/m z IS KN/m
+'B: For Im design; Pwall = ISKN.
5). Roof load - ie Flat Roof

Concrete = 24 KN/m3, finishes/Asphalt =2 KN/m2
rmposed/Water = 9.81 KN/m3, Height of Slab = ISOmm
Loadings:

Own = 0.15x 24 =3.6 KN/m:
Finishes| Asphalt =2.0 KN/m>
Imposed/water =9.81 KN/m2
Dead loads: GK = 143.6 +2.0) = 7.84 KN/m>
Mmposed  load: OK = 1.6 x 9.81 =18.70 KN/m:
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Design load n = GK + QK =23.54 KN/mt

2). Column Type 2 (CT2) - long column.
Size = 0225mm; Height = 9000mm
Loadings
Own =n:d2/4 x h x 24 = n:(0225)2/4 x 9 x 24 = 8.59KN
Rendering =nd xh x 0.60 ~ n:(0.225)x 2 x 0.60 = 3.82KN
12.41KN

y= 1Ax 12.41= 17J8KN= 18KN

B: Load on the column = Roof Slab; Roof Beam and column

itself
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REf

CALCULATION
441 Column T~ 1 {CTI)
Column size: - See the drawing
Length: L = 230 rnm, Width: B = 230 mm
Loaded area: A = 5.67 mill
Loaded length: L = 4.80 mm

2nd Floor - Roof Loading

Type Area (m2» Length (m f (kN/m)
Column
Roof 5.67 23.54
Roof Beams 4.80 5.00
Total@ULS=
Total@SLS=

Ist Floor - Znd Floor Loading

Type Area (m2 Length (rn) F (kN/m)
Column
Slab 5.67 12.06
Beams + Wall 4.80 20.00
Load from above
Total@ ULS=
Total@SLS=

Ground Floor - Ist Floor Loading

Type Area (m2) Length (m I (kN/m)
Column
Slab 5.67 12.06
Beams + Wall 4.80 20.00
Load from above
Total@ ULS=
Totai@SLS=

Load Summan

Floor Level N@wULS  N@SLS
(kN) (k)
2nd Floor - Roof 165.47 118.19
Ist Floor - 2nd Floor 337.85 241.32
Ground - Ist Floor 510.23 364.45

N (kN)
8.00
133.47
24.00
165.47
118.19

N (kN)
8.00
68.38
96.00
165.47
337.85
241.32

N(kN)
8.00
68.38
96.00
337.85
510.23
364.45

OUTPUT
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REf

BS8110.199-":
Part I. Section
3X4.3

RS RIIO. 1997:
Part I. Section
3RA43

BS 8110.1997:
Part I. Section
3.R4.}

CALCULATION
4.4.2 Column Type I (CTI) Desi2n

2nd Floor - Roof

N= 165.47 kN
b= 230 mm, h=
Asc =N - 0.4fcubh / (0.8fy - 0.4fcu)
Asc— -1143.17 mm’
Asc < 0: Provide minimum reinforcement
Asc 211.60 mm’

Provide 4 - Y 16 (804mm?2)
Provide YIO@ 300 Links

Ist Floor - 2nd Floor

N-o- 337.85 kN
b= 230 mrn, h=
Asc = N - 0.4fcubh / (0.8fy - 0.4fcu)
Asc - -601.09 mm’
Asc <0 : Provide minimum reinforcement
Asc - 211.60 rnrn

Provide 4 - Y 16 (804rnml)
Provide Y 10@>300 Links

Ground Floor - Ist Floor

N-= 510.23kN
b=- 230 mrn, h=
Asc= N - O.4fcubh / (0.8fy - 0.4fcu)
Asc = -59.02 mm"
Asc <0 : Provide minimum reinforcement
Asc - 211.60 111m2

Provide 4 - Y 16 (804mnh
Provide Y IO(~300 Links

230 mm

230 rnrn

230 mm

OUTPUT

N= 165.47 kN

Provide 4 - Y 16

N= 337.85 k

Provide 4 - Y i

N= 510.23 kN

Provide 4 - Y 16
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4.5 Foundation Analysis

Applied Loads:
Soil type assumed = Medium dense sand
| Earth safe being pressure 'Qa’ = 150 KN/m2  {Assumed}
I Axial load @ SLS = 364.45KN
Axial load @ ULS = 510.23KN
i Analysis:
Base Area Required = 3.52m2
i Base Area provided = 1.20x 1.20=3 6\m2
DesignlRein forcement:
(i). Axis x - x:
As required = 927.14mm>
M\sprovided=  \60Smm: (87\6@2S0)
| Gi) Axisy-y -
As required = 927.14ml11~
As provided = 1608mm2 {8716@250}

Panelling shear check = OK

| 445. 1.0 112f 95
I N .

95 9/ P d=392m+

1.0¢ 1950
445~ NJN

95 950

At the critical section for Shear: distance = 445.50mm =
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REF

RCD. by Mosley:
51h Editinn. - Lable 10.1

BS 8110:Part I:
1997. table 3.R

CALCULATION
4.5.1 Foundation Design
Foundation Tn?~I
Soil type assumed = Medium dense sand
Earth safe bearing pressure 'Qa

Column load i.e unfactored load Ncu'

o

Column load i.e factored load Ncr
Footing own - allow 10% of the load 'Nr
Factored Load 'N,' = Ncf + Nf

Factored Load 'N' say =

Un factored load 'N1'

At Serviceability Limit State:
Factored Design Load mI'
Unfactored Design Load 'm2' =
Base Area Required

Length 'L

Length provided L'

Breadth provided 'B' =

Area Provided 'AT

At Ultimate Limit State:

Earth Pressure 'q' = nl; Al

Footing Depth D'

Covcerc'

Bar diameter '0'

Mcan depth =

Shear At Column Face:
CO/lim"parameters

Length 'L 230 mm

Width 'B' 230 mm

Column Perimeter U

N

ve ~ N 'Ud

feu

0.8 ~feu =

If v<0.8 "feu, shear condition =
Punching Shear:

Critical Perimeter 'Uc' = U + 8( 1.5d)
Area within perimeter (L+@xd):2
Area within perimeter 'A2' in sq meter
Therefore, punching shear force V:
V=q(AIl-A2)

Punching Shear Stress 'v'

v

The ultimate shear stress 'v' is not excessive
h 450 mm is suitable

150 kN/m:
364.45 kN
510.23kN
51.02 kN
561.25 kN
740.00 kN

528.57 kN

740.0(1 ™1
528.57 kN
3.52 mo
1.8R m
1.90 m
1.90 m
J.(" o2

211499 ,,;\lm ’
450 mm
50 mm
16 mm
392 mm

920mm
740.00 kN

2.05 N/mm *

30 N\mm2
4.38 N/mm ’
YU '<,FIED

5fi24 111m
1.98E+06 mm’
1.98 m>

334.78 kN

0.152 N/mm1

nl
n2

Al

OUTPUT

561.25 kN
740.00 kN

740.00 kN
528.57 kN

3.61 m’

392 mm

2.05 N/mil1

0.152 Nzrnrn
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REf

RCD by Mosley
Table A.!. page
1,75

ReD by Mosley
Table A. I page
175

AS 8110:Parl I
1<)97.Table 3.8

CALCULATION

Oesie;n:
feu = 30 N/mm2
fy = 410 N/mm2
tigh! 'h' - 450 tm
Depth 'd' 392 rmm
Earth pressure 'q' = 204.99 kN/m?2
Length' Lx '- 1900 rnm
1ltihg IInjjrcement — Axis XX
1) Column 'col' i.e col across x - x = 023 m
2) Footing. 's' i.e. LI — 1.90
At the column face which is the critical section
a=(sl2)-12 col = 0.835 m
Critical breadth: b = R35 mm
Mu = 0.I56fcublf = 1~66.38 kNm
M=(qgx Llxa)al2~= 135.78 kNrn
IfM < Mu, then design =
~ M /btl Jfcu ~ 0.04

37598 mm
As = M 10.95fy:c- 927.14 mm>
Asmin = 0.13% bh = 488.48 rnmo
Asprov 1()0S.00 mm2
Brihg lInjjrcement —> Axis YY
1) Column 'col' i.e col across y -y = 0.2301
2) Footing 's'i.e. L2 = 1.9001
At the column face which is the critical section
a=(s/2)-12 col = 0.84 m
Critical breadth: h — 8350101
Mu = 0.156fcubd> = 1366.38 kNm
M=(gxLzxa)al2= 135.78 kNm
IfM < Mu. then design =
~ M /btl !feu = 0.04

375.<)8 rnm
As = M /0.95fyc- 927.14 0101
Asmin =0.13% bh= 488.48 mm"
Asprov ~ 1608.00 mm>
Final CheclFor Punching
At the critical section for shear. breadth: b = 1900 rnm
Asprov = 1608.00 mm>
100As / bd = 0.22
ve 0.38 N/mm2
Punching shear stress 'v' = 0.152 N/mn,z

Therefore a 450m thick pad is adequate
At the critical section for shear, 1.0d from the column face

At the critical section for shear, distance 'a' — 0.446 m
V=q(Lx)xa= 173.71 kN
v=V/bd= 0.23 N/mm?2
Since v < vc. final check of punching shear — ..\ 1L.FIED

NB: Foundation Type] : Itis designed for all columns

As =

OUTPUT

135.78 kNm

927.14 mill'

Provide 8 '16ASO

M=

As=

135.78 kN

927. 14 111m’

Provide 8 "6 (Iffi0

Ve

0.38 N/m1ll'
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150

i20

120

4.6 Design of Roof Parapet,

Design Data:
fy =410 Nzrnm"
| fen = 20 N/mm:
Cec = 20mm
|Assume Steel Size = 12mm
Loadings:
Dead load =0.15x24 =3.6KN/m2
Felts/Finishes = 2.0 KN/me
Total = 5.6 KN/m
Imposed Load
The wind load on the parapet is small and negligible
design it is a s to use 3.0 KN/m

Design load:

v 14x :60 +~.6x3.0
J 7.84 480 - 12.64 KN/m

but for the
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For Cantilever support.

Moment wil2

M = 12.64 x 1.22=9. 12 KN/m
2

Design Moment = 9.12 KN/m

d=150- 20 - 122 = 124mm

—T~~
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5.0

5.1

N o v s

CHAPTER FIVE
SPECIFICATION RECOMMENDATION  CONCLIJSJION

Specification

The minimum size of aggregate to be user for all reinforcement concrete work should be
20mm.

All aggregate should be well grade, clean, and free from impurities such as dirt, dust,
clay, silt etc

The recommendation Ted mix for the reinforcement concrete is 1:2:4 of cement/sound
ground and this have characteristics strength of25N /mm2 at 28 days.

Curing for concrete should for at least 7days and this should be under water.

All creation of steel work shall be done in accordance with specification.

All structural steel member to be use are to be clear properly erection.

All sre el should be packed or stalked above the ground level to avoid rusting or contact
with water.

Concrete should be compacted by poker vibrator or any other type but bleeding of
concrete should be avoided.

From work to supported concrete should be well.tighten atjoint to avoid lost of cement

slurry and be cleaned and free from dirt.

10. Grade 43 grade shall be used throughout in the steel work.
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52  CONCLUSrON

The stability of this building under critical worst condition of loading is ensured and economy
was taken into consideration as far as possible. All necessary parameters and condition of
loading were considered for stability (under ultimate state design) checks are also made at each
stage to ensure the serviceability of the structure under applied load and variation in weather and
materials

However the most economical design can only be determined by comparing the approximate
cost of different similar design. And this includes such an economic comparation as in the area
offire resistance, deterioration appearance confidence of structure and availability of materials.

Having consider safety and economy thoroughly in this project work. I confidently said the
structure will serve the purpose for it is design for all the information and details provided in the
drawing will make erection and site supervision easy.

5.3 RECOMMENDATION

I recommend this project work for construction because it was carryout with the help of my
supervisors, lectures, and practicing engineers in confirmation with least code of practice.

In the architecture design the following factor were taking care off.

I. Ventilation

2 Conformability

3. Accessibility

4. Aesth tic and security

Inthe structure as a whole. safety is the f rst priority to be consider for follow by economy.
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