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Alstract In presest scenario buildings with shear wall &
a typieul feuture in the modern muli-storey construction
m urban Indin. Such features are highly undesirable in
hailding built in seismically sclive areas. This study
highlights the importaice of explicitly recognizing the
presence of the dicar wall in the onalysis of building.
Desipm of ROC edoments will also be parfom us por 18-
430 200 for the buildiig  without shear wall, A
numerical study will perform wsing Stuad pro Soflware
will be usedd For 30 mulli storey frames with and withous
sher wall to study the responses of the structure under
seigmic wmd wind loods. Storey displicements will be
enmpied for both the buikdings with and without shesar
wall nund ecumporin the nesulis

LIS TRODUCTION

Crvil engineer deidts with the construction of building
sich ws residentinl hises, dams, bridees. cangls, elc. A
sample bailding cen e defined as an enclosed sin e
witl walls and roaf. In the early ancient tmes humans
lived n cuves, over frees or uider trees, to protect
teernselves froam wild piimals, rain, sun, et as the fimes
patsseid 88 humans being started living in huts made of
timber brenches, The shelters of those old kids have been
teveloped nowadays inle beautifu] honses. Rich people
live insophisticated conditben honses

- Buitldings ore the impostant indicaior of sociul prosress
af w coudy. Every human has desiee to own
cotifanable honres o an aemge, Generally, one spends
bus two-third life Gines in the houses, This is the reazon
that the person du supreme iTort and spend hasd ennsed
saving in ownieg houses. Mowadays, the house building
16 major work of the social progress of the county, Daily
ew techniques are being developed for the construction
of houses economically, quickly and fulfilling the
requirements of the community enginesrs and arehilects
do the design work, plaoning ond loyout. ete, of (he
|!le|i||J:||1.|:_l;',.

A building frame corsists of mamber of bays and stories.
A muk-storey, wnlti-poecled frame §s g complicated

statically  Dtennediate  struemre. A design of KO
building of G+ 3 storey frame wock is taken op, The size
of bullding is 40x28m. The number of coluinns are 33, It
s residential complex, The design is made wusing
sofiware on structural analvais design (STAAD-Pro)

The building subjected 10 both the vertical loads as well
a3 borizontal loads, The verticel load consists of dead
boared ol structural conpanients such as beams, columns,
slabs efe und live losds, scismic Tonds. The hiprizoil
lowad consists of the wind forees thus building is desigred
For dead lowd, Hve load and wind load s per 15 875, The
building is designed g2 3 dimensional seriical frame amd
analyzed for the maximen and  minimum beniding
maments and shear forces by outpus method as per 18
BHO-ZEE Wl the hidp of STAAD-Pro sofiware
compuotations of lads. moments and shear Forcee and
ahigined

We luve chosien 3TAALD Pro beninse o1 i Farblienn g
advaanges - sasy o owser mierface

* conforrmation with the [ndian Stndaed Codes

* versatile natwere of selving any tvpe of problem

= Accursey of the solutron

L STRUCTURAL MODELLING:

The twa buiklings are modeled and anulyzed for static,
respodise spoctium a&nd pushever analvaes, using the
finte element package SAP000. The analytical modebs
of the buildings include all components that influence
the mass, strength and siilfoess. The non-siructural
elements and compoenents that do net significanly
Ieeznee the building behavior were not modeled. The
feor slibs ane assumed fo oot os diaphragms, which
ensure integral action of all the vertical Fateral logd-
resisling clements, Beams and columins were modeked as
rame elements with the centre fines joined at nodes.
Rigid offsets were provided from the nodes to the fces
of the columns or beams. The atiMess for cohanns and
beannes were taken s 007 L Ly, mocoamtig e e erzcking
in the members and e contribution of Manges in the
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Abstract [n present scenario buildings with zhear wall s
i [ypica feature in the modern multi-storey construction
in uegein Indin. Such festures ore highly undesirable in
building built in seismibcally active ameas, This stody
highlights the importance of explicitly recognizing the
presence of e shear wall o the amalysis of buikfing.
Dresipn of RCC clemems will also be performs as per 15-
450 2000 for the buikdie withowt shear wall, A
neimerical stuly will perform wsing Staad pro Software
will be used For 300 muln storey frames with angd withoul
shear will o study the responses of the stwecture under
seismic pnd wind leads. Sorey displocements will he
compwed for bath the buildings witly aod willvouwt shear
wall and comparing the results
LINTRODUCTIHON
Cliwil |:I13i|'|E~|:1' deile with the construction of '|:|-1|H|:|i||§
siich as residentinl houses, dams, bridges, canals, ale, A
simple building con be defined as an enclosed structure
with walle and sfoaf. 1 the early ansient limes humans
lived in caves, over trees or under trees, oo profect
themselves From wild animals, rain, sun, ete. #5 the times
passed a5 homans being started living in huts made of
timber branches, The shebers of those old huts have been
developed nowadnys into beautiful houses. Rich people
live i sophisticaled condiion houses

Buildings are the smportant indicator of socinl progress
of the cowdy, Fvery homan has o desire 100 own
comfortible homes onon averape. Generally, one spends
Ivis vwosthivd Tife times in e howses. This is the reason
et the person do supreme effort and spend hard earned
saving i owning houses. Mowadays, the house building
is major wirk of the sovial progress of the county. Daily
mew fechniques ane belng developed for the construction
of Ises economically, quickly and fulfilling the
reguirgtirents of e commmmity engineers and architects
do the design work, planning and lavout, efe, of the
buildings.

A building franwe conststs of number of bays ond steries.
A mulgi-storey, mulfi-paneled frame 5 & complicated
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statically intermedinte  stucture. A despn of R.C
building of G+5 sorey frame work is taken up. The size
of building iz 30x28m . The number of columns are 33, It
is residential complex. The desipn is made wsing
soltware on Sructural analysis design (5 TAAD-Pra),
The building subjected to both the vertical Inads as well
ns horizonfal loads. The vertical oad consisis of dead
load of structural components such 85 beams, columns,
shabs et and live loads, seismic loads. The horizontal
lond consisis of the wind forces thus bailding is desigmed
for dead load, live load and wind load as per 1S 875, The
building is designed as 3 dimessional vertical frame and
analyzed for the maximum ol minimum bending
moments and shear forces by outputs method as per 15
456-2000. With  the help of STAAD-Pro software
compuigtions of |loads, moments ond sheor forces and
obtnined,

We have chosen STAAD Pro because of os following
ndvapinges easy o user interfuc:

» conformation with the Indian Standard Codes
 wersalile anture of solving any Lype of problem

¢ Accuracy of the solution

LETRUCTURAL MODELLIMNG:

The two buildings are modeled and analyred for static,
response spectrum and pushover anslises, wsing e
finite clement package SAP2O00. The analviical models
il the buildings include ol components that nfluenca
the mass, strepgth and  stiffoess. The  non=strocturm|
clements snd componenis thal do nod signifcmly
infiuence the buitding behavior were not modeled, The
Moor slabs are assamed %o act as diaphragms, which
ensare infegral action of all the vertical Tateral load-
resisting elements. Beams and columms were modeled as
frome eloments with the centre lines joined at nodes,
Ripid offsets wers provided from the nodes to the faces
ol the columms or benmis. The stiffness for columns and
beams were token as 0.7ElE, accounting for the cracking
in the members and the contribution of fanges in the
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Abstruct In present scenario buildings with shear wall s
a typical fenture in the modern molti-storey construction
in urpan India. Such festures are highly undesirable in
building buill in seismically active arcas. This study
highliglis the Importance of explicitly recognizing the
presence of the shear wall in the annlysis of building.
Design of RCC elements will alsa be perfoem as per 15-
436 2000 for the building without shear wall. A
numerical study will perform using Stoad pro Sofiware
will b wsed Vo 300 multi storey frames with and withouet
shear wall 1o study the responses of the siructure under
seismic wnd wind londs. Siovey displacements will be
compirted for bath the buildings with ond without shear
will pond comparing the resulls

LANTRODUCTIOMN
Civil engineer denls with the construction of building
such a5 resudentidild lidises, dams. bri[li.'.l:ﬁ, canals, ete A
ginple building can be defined as on enclised structere
swith walls and roof. In the @sly ancient times humans
lived in caves, over trees of under trees. to protect
themsebves From wild animals, rain, sun, ete. as the lines
passed ws humans being started living in huts made of
timsber beanches, The shefters of those ofd huts have been
developed nowadavs inte beautifil houses. Rich people
live in sophisticated condition houses

. Buildings are the impormmt ndicator of social progress
of the county. Every human has desire to own
comlorable homes on an average. Generally, one spends
his twithird life times in the. houses, This is the reason
that the person do supreme effort and spend hard earned
saving in owning houses, Nowadays, the house buikding
i majer work of the social progress of the county, Daily
new techniques are being developed Tor the construction
of houses ccomomically, quickly and fullilling the
requirements of the community engineers and architects
do the design werk, planning and layout, ete, of the
Luildings,

A building Frame consists of number of bays and stories,
A multi-storey, moli-paneled frame is a comphieated

statically intermediate  structore. A desgn of RO
building of G+3 storey freme work is teken up. The size
of building is 40x28m, The number of columns are 33, 1t
is residential complex. The design is made using
soflware on structural analysis design (STAAD-Proj,
The building subjecied to both the vertical loads as well
a5 hovizontal loads, The verticnl load consisis of dead
load of dructural componenis such as beams, columng,
slabs ete and live loads, scismic loads, The horizontal
load consisis of the wind lorces thus building is designed
for dend load, live load and wind load &5 per 15 875, The
building is designed as 3 dimensional vertical frame and
analyzed for the miaximom ped minimes bending
maments and shear forces by outputs method as per 1S
562000 With the help of STAAD-Fro soliware
compitations of loads, moments and shear forces and
olained.

We have chosen STAAD Pro becpuse of its Tollowing
advamaiges easy 1o user interface

+ conformation with the Indian Standard Codes

« yersatile nature of solving any Gype of problem

# Accumey of the solution

L STRUCTURAL MODELLING:

The two buildings are modeled and analyzed for stati,
response spectrum and pushover amnlyses, using the
finite clement package SAPIO00, The snalytical models
of the buildings include a1 components that influence
the mass, strength and stiffoess. The non-stesciural
glements and componenis thal do not significantly
influence the builldmg bebhavior swere not modeled, The
floar slabs are assumed 1o set as diaphragms, which
ersure infeerl action of all the vertical lateral load-
resisling elements, Beams and columng were modeled as
frame elements with the cenre |ines joined a1 nodes.
Rigid offsets were provided from the nodes o the faces
of the calumns a¢ beams. The stillness for columns asd
beams were iaken as 0.7Elg, sccowsting for the crucking
in the members and the contibution of Nanges in fhe
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Absiract: Analysis ond design of buildings for static
forces is a routine affair these days because of
avnilnbility of affordable computers and specialized
programs which can be used for the analysis, On Uhe
ather hand, dynamic amulysls fs @ time consuming
process wnd roguires additional input related to mass of
the structure, and on  understanding  of structurnl
dynamics  for  interpretation of analytical results.
feinforced concrete (RC) frame buildings nre most
common ype of constructions in wrban Incia, which are
subjected 10 several types of [oroes during their lifetime.
such us static forces due to dead and live loads and
dynamic forees dus to the wind ani earthquake. Flere the
preserd works {peoblem taken) are On 3 Gei0 storied
repielur building. 1hese buildings kave the plan area of
34 % 45m with & storey haight 3.0m each and depth of
foundation is 2.4 m. & total helght ol chasen building
including depth ol Foundation is 114 m. The static and
dynainic analysis has done on campuecr with the help of
STAAD-Pro soltware using the parametes fior the
design a5 por the 15-1893- 2002-Part-} for the zmes- 2
and 3 and the post processig resul phisined has
suiminarized

1L INTRODUCTION

The high-rise building is penerally considered as one thal
is taller tan the masimum Deight which peaple are
willing 1o walk ugp, it thus requires mechanical vertical
transportation. This includes o rather limited range of
building uses, primarily residentia] apartments, hotels,
and office buildings, and also pecasionally including
ey arion faclities,

As por NATIONAL BUILDING CODRE OF INDLA
(NBC) 2005, High rise building is delined as 1 building
o0 15 wiclies o 2nzater in Ieeight. which 5 divided at
regular intervals inio accupinble leveds. To be considered
a high rise building a stracture musl be bused on solid
prounid

[t 15 A COmMMOn pracios o model @ mulii storied tall
building a5 a frame structwe where ik lead structurs
design are supported by bams and ealumn,

Iirinsically the structural strength provided by the walls
and slibs are neghected as e building fgight w5
increasing the effects of lateral load on multi storey and
structural ingrease considerably the consideratiom of
walls and slak in the structural modelling in paddition 10
the frame structure load ko improve lataral stiffmess those
2 mare ecanomical straetural design can be achieved.

In this thesis modelling and structurl analysis of mult
stoied  building  [Grb) have been performed (o
investigate the effect considering the  walls, slab
subjecied 1o dynamic lamd swidied, The strugiure wis
subjected to self-weight. dead load. live Ioad, wind load
nd sciemic loads under the load case details of
STAAD Pro, The wind Toad vales were generated by
STAAD Pro considering the given wind intensilies Al
different heights and  strictly abiding by the
specifications of 13 875 (par 3, Seismic  loid
caleulitions were done following IS 1893-2000

The minimum requiremenis pertaining to e strietural
safety of buildings are being covered by way of laying
down miimun Sesign louds which have o be asLd
for dead loads, imposed leads, and other extemal boads,
the structure would be required 1o bear, Strict conformity
to londing standards pecommended i this code, it s
hoped, will ensure the structural safery of the buildings
which ae being desigped Structure and structural
elements were nomally  designed by Limit Siate
Mlethod.

The entire process of stuciural planning and design
reguires hot only imagination and concepual thinking
bat aleo sound knowledpe ol practical aspects. such as
recent design codes and  bye-laws, bicked up by
gxpendnge, insrimion aod judgment,

11 i empheasized that any siricture (o b constructed must
sulisfy the need efficiency for which it is intended and
shiall be durable for its desived life span.
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Absivaet: Analysis and design of buildings for sratic
forces 1x @ touime affair these days because of
availability of aflordable computers and specialized
programs which can be wsed for the analysis. On the
ather hand, dynamic analysis is a (ime consuming
process and requires additional input related 1o mass af
the strocture, and an anderstanding  of  structural
dynamics  for interpretation  of  anilytical results.
Meinforeed conerete (RUY fame buiidings arc mosl
commen type of construetions in urban Indin, which arc
subjected to severd] Tpes of forces during their lifetime.
such us static forces doe to dead amd live lopds and
dyvamic forces due (o the wind and earthguake. Here the
present works {problem teken) are on o G430 stesied
regulir builiing ['hese Buildings hove the plan sred af
35 x 45m with a storey beight 3.9m each and depth of
Foundation is 24 m. & Loal height of chosen Builiding
inchuding deph of foundalion s 114 m_ The static and
dynamic analysis has done o0 computer with the Teip of
STAAD-Pro software using the parameters for the
design as per the 15-1 g3 2002-Part-1 for the zones- 2
ardl 3 and the paost processmg  resilt obaained has
sumunarized

L INTRODUCTION

Thve high-rise building is generally considered as one that
ia talter than ibe avaximum  height which peaple Bre
willing ta walk wp, it thos requires mechanical vertical
wransportation, This includes A pather limited range of
Dusilding uses, 'pl'i:ll'lEI'iI"'«" resicletinl Aparimenis, hastels,
and office butllings, and slso accasionally inchsding
education fagilitics.

As per NATIONAL BUILDING CODE OF INDIA
{NBCY 2005, High rise basi lding is delined & o bz feling
of 15 meires o greater in height. which is divided at
repnlar intesvals W0 necupahble levels. To be considered
a high rise building o qructure must be based on sofid
ot
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of Fapinecring urel Technihsgs FIYDCT S ENHIA

ol Engimcaring and Techrsdogy TV, SHDA

It is & common practie o model o multi doried tall
building as a frame siructure where the load sirecture
design are supported by e anid column.

Itrivsieally the structurnl strengih provided by the walls
and slabe sre neglected as the bailding height s
increasing the effiects of taferal load on pulti storey and
structural increase considerably ihe consideration of
walls and slah in the strectural modelling in nddition 1o
the frame structure load 1o improve lateral sti[fness Lhose
o more econamical structural design ean be achieved.

I this thesis modelling and siructural analysis of mult
sored  building |[Gr6] have been performed 1o
investigate The  effect considering  the  walls, skab
subjected 1o dynamic load swidied. The struclure Wi
subjected 1o self-weight. dend load, live Ioad. wind kad
and seismic loads wnder the |oad case details of
STAAD Pro. The wind load valwes were gencrated by
STAAL. Pro considering the given wind inlensiiies at
different  heights amd  strictly  abiding by the
specitications of 15 §75 (part 3). Seismic I
calculations were dane following 15 1 B93.2000,

[Mhe myifEmum Fequiremets peraining o the grnsciural
gafety of buildings are being covered by way of laying
down mimimum design loads which have 10 be assumed
for dead loads, imposed loads. and other external loads,
the structure would b riquired to bear. Seriet conformily
to loading stundards ccoommended in this code, it &
hoped, will ensure the atructural safety of the buildings
which are being devignal.  Struclure and  structural
elements  were  normally designed by Limil Sane
Mathod

The entire process of gructural
requires wod only impination 4w
bt s sound knawledge of practl
recent  design eades and hye-laws, backed up b
EXPRE I, jmatitart fon and jud et

It is emphasized that ahy striciure 1o b constructed must

planning ond design
| eoncepiusl thinking
ical wspects. stich &5

sagisfy the need efficiency for which it s intended wd
shall be durable for its desired life spasn
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Abstract; Analysis and design of buldings for satic
forces §5 @ Foudine affair these days because of
availability of affordable computers and specialized
programs which can be wied for the analysis, On the
other Irand, dynamic analysis 5 a time COMAIMITE
process and requires additional input related to mass of
the struchire, and an  unlerstanding of structural
dynaiics for interpretation  of analytical results
Reinforced concrete (RC) frame buildings are most
comman type of constructions in urban Indis, which are
subjected 1o sevesal types of forees during their lifetime,
such a5 sttic forces due to dead and live loads and
dynamic forees due %o the wind and earthiquake. Here the
present works (problem token) are on o G300 storied
regular boikding, These nldings have the plan ares of
2571 % A%m with a storey height 3.6m ench and depth of
foundation 15 24 m; & total height of chosen Building
including depth of foundation is 104 m. The static and
dynamic analysis hos done on computer with the hielp of
STAAD-Pro software using the parameters for the
desia as per the 15-1893. 1002-Par-1 for the 2ones- 2
and 3 and the post processing vesull obtained las
sunmmnanzed

1 INTRODUCTION

The high-tise building is generally considered as ane that
is toller than the maximum height which peaple are
willing te walk up, it thus requires mechanical vertical
transpaortation, Thiz includes a mther limited range of
building uses, primanly pesidentinl aparmments, hoiels,
and office buikings, and also occasionally incheding
education Meilithes

As per NATIONAL AUILGING CODE OF INDIA
(MBC) 2005, High nise building is defined as a building
of 15 mefres or gregter in height. which i divided at
regulnt inlervals imo oocupiable levels. Ta be considered
o high rise building a strusture st b based on solid
ol

i 15 @ commaon praciice to model a multi storicd il
building as & frame structure where the lod struciure
desipn are supported by beams and column

Intrinsically the structural strength provided by the walls
and sinbs sre neglected os the building height s
increasing the effects of Iateral load on mulli storey and
structural increase comsidernbly  the comsideration ol
walls und £lsb in the structural modelling in additon to
the frame strachere load to improve fteral sliffress those
o mare econamical structural design can be achieved.

In this thesis modalling and structural analysis of mualti
stored  building  [G+E] have been performed 1o
nvestigate the effect  considering the walls, slab
subjected to dynamic load shadied. The stroclure wis
subjected 1o self-weight, dead boad. Five Jogd, wind Inad
and seismic loads under the load cse details of
STAAD Pro. The wind load values were seperaed by
STAAD Pro considering (he given wind miensities =
different  heights  and  stcly  abidimg by the
specifications of 15 375 (part 1), Seismic foad
calculations were done following 15 15932000

The minimom reguirements peraining 1o the struchural
safery of buildings are being cavered by way of laying
down minimum design toads which have to be assumed
for dead loads, imposed loads, and ofher cxtemal |erads,
the structure would be required 1o bear, Siwct conibanmity
to loading standards recommesded in this coede, L &
hoped, will ensure the struciural safidy of the buildings
which are being designed. Structure and structural
clements were nommally designed by Limat  State
pedethod

The entire process of structural planning and design
requires ol only imagination and coneeptunl (hinking
byt also sound knowledge of practiea] aspects, sich 9%
ecent design codes and  bre-lawe backed up by
expericnce, instibution and judgmet.

It is emphasized that any struchure Lo be construced must
salisly the need efficency fat which it_ls inlended sod
shall be durabie for s desired life 5
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Abstraci— The principle objective of this project is 1o
analyze and design a Hospital Building [G + 3 (3
dimensional frame)] using STAAD Pro. In order o
compete i the ever growing com petent market it is very
imporiani for a siructural engineer to save LME. 35 A
sequuel to this an attempl 15 made to analyze and design a
Multi-storeved building by using a software package
staad-pro,

The design fivelves boad caleulations maneally and
anglyzing the whale structure by STAAD Pro. The
design methods 1sed in STAAD-Pro analysis are Limil
Sigle Diesipn conlunming to Indiin Stadard Cods of
Practice. STAAD-Pre Feotwres o state-0f-the-arl uscr
interface, visualization 1ools, powerful analysis and
disign engines wih advanced finite elemem and
dynamic wmlysis capalilinies. From medel peneTalion,
analysis  and  design 1o visualization wel  result
verification, STAAD-Pro is the professtonal™s ghoiee,
Initiglly we stawted with the analysis of simple 2
dimensional frames and mavually checked the accuracy
of the software with our results, The results proved Lo be
very decurate. We analyzed nned designed a O + L storey
building |20 Frame] initially fer all possible  load
coenbinations [dead, live, wind and seismic lonads]-

1 INTRODUCTION

From @ long tine i hag been the constant effort of
structural engineers 1o improve their concepts of analysis
and design 5o that an econoimical structure is obtained
wefw P Irgeensiastent with safety and servicenbility. The
intraduction of various grades of steels helped
i achieving considerable ceonomy in the use il scance
i iersals and in reducing the cost of construclion.

A complete knowledge of the behavior of struchures i
essential for desion and such knowledge as mainly
abtained though organized rescurch in laboratories.
Ultimately such knowledze finds acceplancs in the
sepdes of practice™ Yarigus countries.  These

pesenreh aind development progrums ane very eost [v o be
These research

sfforded by any  one  couniry.

developments have become truly intermational and this is
particularly true in the figld of *limi siate design of
FLCC Stnactunes.™
. DESIGN PRINCIPLE,
ROTATION ASSUMELD
The motation adopied throughaut the work is same as in
B 5i-2 0H0ER
Assumption 1n Design

|.Using partinl safety factors for loads in mecardance
with clause 16.4 of [5-456-2000 2 v = 1.5

3 Partial safety factor for material in accordance with
clause 3642 is 15-156-2000 is taken 25 1.5 lor concrele
and 1,15 for stee
I.Using partial safety faclars i peoordonce with ¢lauze
364 of 15-456-2000 combimation of load
(L. = LLY 15

(DL 4+LL+WX) 13
(DL +LL -WX)LS
(L. + LL + Load case 43 1.540.L. + L.L. - Load case
4y 1.5
0.9 DL+ L5 LL
(DL.+LL +WX)l2
(DL.+LL-WX)12
(D.L.+ L.L. + Load case 4) £2 (DL + L.L.- Load case
N2
Load calculations
Caleulation of D1 on beams

ASSUMPTION  AND

self weight of beams = 023 ® 04307 25 = 2875
khSm

Weiphts due 1o walls on beam = (255 = 0152 " 19) =
T i kkan

tital = 0 DA 0 KNS

Amount of distributed load coming frem slab cither i
thie form of trizngular kad or rapezoidal foad = §w Lay
I-(Lx/Ly)"2}/6 or{wlx/3|

And loads from eantilever slabs ie = w L

Here w = sell wi of stab , Lx = shorler dimension . Ly=
lenger dimension of slab pare]

Live load on slab:-

This are assumed fo b
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Abstract— The principle objective of this project s o
analyre and design 8 Hospital Building [G + 3 (3
dimensional frame)] wsing STAAD Pro. In order o
compete i the ever growing competent maferked it is very
imporiast for a sructural engineer [o save time. 35 0
seqiiel to this an attempd is made Lo analyze and design o
Multi-stoceyed building by osing & software pockage
staad-pro.

The design involves load ealculations manually and
anlyzing the whole structure by STAAD Pro. The
design methods vsed in STAAD-ro analysis are Limil
Sizte Design conforming to Indian Standard Code ol
Prictice. STAAD-Pro features a stme-of-the-art uscr
iiterface, wvisualization tools, powerful anelysis and
design  engines with advanced finite  clement and
dyniumic aralysis copabilities. From madel generation,
apalysis o design W wisyalization and  result
verilication. STAAD-Pro is the professional™s cheice
Initially we starled with the analysis of simple 2
dimensional frames and manually checked the accuracy
of the software with our resulis, The results proved 1o be
very beourate. We analyzed and designed o G o+ | storey
building [2-D Frame] initmlly for all possible load
combinaticns [dend, live, wind and seismic loads].

LANTRODUCTION

Fram a long time it has been the constant effort of
structurn] gngineers to improve their eoncepls of analysis
and design 2o that an economical structure is obtained
wefwlwIrgeansistent with safely and serviceability. The
intraduction of various grades of sieels Ielped
in melieving considerable economy in the use of scarce
minerals and in reducing the cost of construction.

A complete knowledge ol the behavior of structures is
essential for design ond such knowledge as mainly
ohtained though organized ressarch in laboraiories.
Ultimately such knowledge finds acceptance i the
spgalien of practice™ Various vountrizs,  Thes

pesanrely and development jrograms are Very postly to be
These research

sfforded by any one  coumlry.

develngments have beoomie traly internal ianal wnd this i
particularly rue in the fichd of “lmn swie desgn of
F.C.C . Snactunes.”

7 DESIGN PRINCIPLE, ASSUMITION ARD
MOTATION ASSUMED
“The motation adopted throughout the work is sume as in
15-456-2000,
Assumption In Design

| Using portinl safety foctors for loads in accordance
with clause 36.4 of 15-456-2000 ps yF= | 5

2 Partial safety factor for material in accordance with
clause 16.4.72 is 15-456-2000 i taken s 1.5 for concrete
and 1,15 for stes

3.Using partial safety factors in accordance with clause
6.4 of 15-436-2000 combination of load.
(L. + Ll k5
(DL +LL.+W.X) L3
(DL, + LL.- W.XT 1.3
iDL+ L.L + Load case 4) 1.5 (L. 4 L.L. - Lisind case
45 1.5
p9DL. v LLL
DL+ LL +WX)1.2
(DL + LL -wWX)iz2
(DL, L.L. + Lead case 4) 1L.2(DL. + L.L.- Load cass
4y 1.2
Laoad calculations
Colculation of [, on beams

self weight of beams = 0.23 * 0.450% 23 = 25875
kN

Weights due to walls on beam = Pl R B r Sl
72044 kNm

tolal = %9519 kN/m

Amount of distributed lead coming frem slab either in
the form of trinnguler kad or rapezoidal load = [ w b=t
F-Lx/Lyp 26 orfwlxid]
And loads from cantileser slabs jg = w La

Here w = sedf w1 of skab , Lx = shorer dimension , Ly=
longer dimension of slab panel

Live load an slab:-
This are gssumed o be
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Absiraei— The principle objective of this praject is o
analyze and design a Hospital Building [G + 3 (3
dimensional frame)] wsing STAAD Pro. In order 1o
compete in the ever prowing competent market it s very
urportant for o structusal engieer t0 sove 1ime. 45 @
sequel 1o this an atiempt is made to analyee and desiyn a
Multi-storeyed building by using a software packege
stul-pro.

The design involves load calculations manwally and
analyzing the whole stuciure by STAAD Pro. The
design methods used in STAAD-Pro amalysis are Limit
Stafe Degipn conforming o lndian Standard Code of
Practice, STAAD-Pro features & state-of-the-nrt user
inlerface, visnalizsion tools, powerful analysis and
design engines with advanced finite element and
dynamic analysis capabililies. From model penerstion,
analysis and  design 1o visunlization and  result
verification, STAAD-Pro is the professional™s ehoice.
Initinfly we started with the analysiz of simple 2
dimenssonal frames and monually checked the aceuracy
of fle software with our results. The resulis proved 1o b
very perurale W a|13|:,'1:|.-|:| anil dc—sig:wd a G+ | stoney
building [2-D Frame] initially for all possible beeaed
combinntions [dead, live, wind and seismic loads].

LANTRODUCTION

From a long time it has been the comstant effon of
structural engineers o improve their concepts of analysis
and distgn o that an eéconomical structure is obtaired
weFo i 3rqoonsistent with safiery and sepviceability. The
wtroduction of varipus grades of steels helped
in achieving considerable economiy in the use of scarce
minerile and in redueing the cost of construction,

& complete knowledge of the behavior of structures is
eseential for design and such knowledge as mainly
ahtsined though orgamized research in laboratories.
Ultimately such knowledze finds acceplance in (e
“codes of practice.” Yarimis countries,  Thase

research and development programs are very costly to be
These

alforded by amy  one  couniny. resaareh

developments have become truly international and this is
particularly true in the leld of “limit state design of
RO Strwctures,”™

1. DESIGN PRINCIPLE, ASSUMPTION AND
MNOTATION ASSLMED

The notation adepted throughow the work & same a5
15-4546-2004,
Assumpiion In Design

|.Using partial safety factors for loads in accordance
with lawe 364 of 15-456.2000 as ‘_r'f' 1.5

2 Partial sfety factor for material in sccordance with
clause 36,42 is 15.456-3000 is taken as 15 for oencrete
and 1,15 for stee
3 Using partial safery factors in acconlance with clause
36,4 of 15-456-2000 combinption of lead.
(DL.+LL)1S

(DL + LL.+WX) 1.5
(DL.+LL -WXjL5
{D.L.+ L.L + Load case 1) 1.5 {DLL. + L.L. - Lood case
4) 1.5
DL+ 15 LL
(DL, +L,L. +W.A) S
(DL + L. -WX) 1.2
{D.L. + L.L. + Load case 4) 1.2 (D.L. + L.L. - Lood case
4)1.2
Load calculations
Coloulaiion of DL on beams

self weight of beams. = 0,23 * Q450% 23 = 13873
kM m

Weights due to walls on beam
T3644 EN'm :
gotal = 9.951% kMm
Amouit of distributed lond coming from slab cither in
the: form of triangutar load or rapezoidal load = | w Lx L
J-(Lx/Ly)"2j/6 or|{wlxs3|
And loads from cantilever slabs je = w Lx

Here w = self wi of stab . Lx = shomer dimension | Ly=
longer dimension of slab pame]

Liwe load on slab-
This are assumed o be

= (245 * 0,152 19 -
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Abstract: The main objective of this project s 1w
analyee and design 2 ROC framed structure with and
without dinphragin for seismic furces. For this analysis
we considered o college building [G + 3] (3 dimensional
framel. I order o compete in the ever growing
competent markel it §5 very impoclant for o structural
engineer 1o mve lime, 05 a sequel w this First
architectural plan and h:,--:ll.l.l of a cull{gn: bu-lldi;lﬁ Teais
been prepared in AUTOCAD and the anplvsis and
design & dene by wsing the sofiware  package
ETAADPRO. In this fiest the :tll.il’l:,-jis and desizgn i done
by applying dead load, live load and foor loads and the
results are tsbulated, Then again the analysis and desipn
5 repeated by applying the panel propedties will
pressure inkensity on e panel and the results are
tabulaled The results obtained from the shove two steps
anz compared and are represented graphically,

l. INTRODUCTION

The project is mainly 1o study the response of 2 floor {or
rix0f) diapliragm to the horizontal forces penernied within
it, &nd how the forces are transmitted horizontally to the
buiibding walls and Frames,

A horizontal system {roof, tleor o other membrane or
hovizontal beacing) actmig 1o transmit lafersl Forees fo
vertical-resisting clements is called as diaphragm,

The Bsors and roof of a building, in addition 10 resisting
gravity londs, gre also penerally designed o0 nct as
diaphragms. In this nespect, thiv are required both to
disirilvde  seismic forces o the main elements of
horizomnal resitunce, such as frames and shear walls,
and also 1o tie the structure together so that it acts as a
single entity during an eanbquake, The robustness and
redundancy of a structure is highly  dependent on the
performance of the diaphapms. Precast floors without
an in-sity topping are not generally recommended in
SEISIMES Areas,

I a1 cuetile structure, dinphrogms will slmost alwinys be
required to r emain elastic, so that they con sustain their
function of transferring forces 10 the main  Fateral-

resisting struciure, and tying the building together,
Diaphragms should in principle therefore have the
strength o sustain the maximum forces that may be
induced in them by the chosen vielding mechanism
within the rest 2 the structure Eurocode 8 deals with this
rather simply by specifying that diaphrapms  should be
desigmed for 1.3 times the shear forces obtained directly
From thee analysis.

z, LOAD PARAMETERS

Imbroaduction

Loads and proapenies of minernls constitule the basic
parumeter of 0 B.C structures. Both of them are basically
of a varying niturg ,For such o quality of varying mbure,
il ks necessary 1o arreve of a single representstive value.
Suech walue is kiown as characteristic value, The value 1o
be taken in design which provides appropriale or
designed morgin of safely is known as design values.
The loads ore taken as per IS-875 and the materfal
propefies like charactesistic valse are thken from 18-
454,

Types of load

The wirious types of loads acting on the structure which
meeds comsideration in buildiong design a5 follows:-

dead loads

live lomds

wined lods

enrthawake leads

ather lakdls

L MODEL NG AND ANALYSIS

Struciural Planning

Struciural planning is fisst stage in any struciural design,
It imvolves rhe determination of appropriote form of
structure, materiil fo be used, the structural system, the
layeant of its compooents and the method of analysis,

As the success of any engineering project mensured in
terms of safery and economy, the emphosis oday is
breing more on economy. Structural planning is the firs
step lowards successfil structural design.

structural Flanning of Reinforced Concrete Framed
Huilding

)

PHRIMNCIPAL
I 18 Techno gy
o o

e
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Abstract: The main obpective of this project i5 o
analvee and design a RCC framed struciure with and
withmn disphragm for seismic forces, For this analysis
we considered a college building [G + 3] (3 dimensional
framed, In order o compeie in the ever prowing
compelent market it 5 very important for & structural
engincer o save time, @5 @ sequel to this Fust
architeetural plan and layout of o college building has
been prepared in AUTOCAD and the analysis and
design is done by wsing the sofiware package
STAADPROD, In this first the analbysis and design 15 donie
by applving dead toad, live load and foor loads and the
results are tabulated. Then again the analysis and design
is repeated by upplying the panel properties with
pressure miensity on the panel amd the results are
tabulated, The results obtained from the above iwo steps
are compared and are representisd graphically,

1. T RCDUCTIOM

The projedt is mainly to study the respanse of a floor (or
roof) dinphragm Lo the harisontal forces generated within
it, wneh how the forees are transmitied horeontally 1o the
buankling walls wid frames,

A horizortal system (roof, floer or other membrans or
horizomal beacing) seting o tansmit lateral forces 1o
verical-resisling elements i called a3 diagheagm,

The foors and roof of a building. in addition to resisting
provity loads, sre also penerally designed to act as
diaphragms. In this respect, they are required both to
distribute seismic forces 1o the main elements of
hoeizonizl resistance, such as fromes and dhene walls,
emdd also b fie the struchere topether so that it acts 1% 4
gingle entity during an enrhouake. The robustness and
redundancy of a sirvcture is highly dependent on the
performance of the diaphragms. Precast flooes wiLlyoul
an in-situ topping are not penerally recommended in
SEiRMIC ATENE.

I 0 duetile strugtune, diaphragms will almost always be
pequited 1o emnin elastic, so that they can sustain their
function. of tmnsterring forees o the mam lateal

resisting structure, and tying the building together.
Diaphragms . should in principle therefore have the
strength to sustain the maximum forces thet may be
induced in them by the chosen yielding mechanism
within the rest of the structure. Eurocode B deals with this
rather simply by specifying that dinghragms should be
designed for 1.3 times the shear Forces obtained directly
froan the analysis.

.3 LOAD PARAMETERS

Introduction

Loads and properties of materials constilule the basic
parameler of & KO structures, Both of them are basically
of a varying natwee  For such a quality of varying nature,
it i necassary o @rive of a single representative value,
Such value is known as charcteristic value. The valee 10
be taken im design owhich provides appropeiate ar
designed margin of safery is known as design values.
The loads are tiken as per 15-875 and the material
properties like characleristic value are tnken from 15-
L50,

Fypes of boad

The variows tvpes of konds acting on the simucture which
needs cansideration in building design as follows:-

dead loads

live loads

wind londs

carthquake loads

other loads

£ MODELIMNG AN ANALYSIS

Structural Planning

Structural planning is first stape in any structural design,
It involves the determinatson of approprise (orm of
structure, malerial to be used. the structural system, the
layout of ils components and the method of anlysis

As the success of any engzineering project menswred in
terms of safety and econcmy, the emphasis foday is
heing more on economy. Structural planning s the first
step fowards successful siroctural design.

Structural Planning of Reinforeed Concrete Framed
Huilding

isee Code. D0
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Absiract: The main objective of this project is 10
analyze and design a RCC framed strocture with and
without diaphragm for seismic forees. For this anulysis
we considered a college buibding [G + 3] (3 dimensional
frame). Im order to ocompes in the ever growing
competend marksl it is very important for a siructural
engineer 10 save fime, 85 @ sequel to this First
arehstectural plan and layout of 0 college building has
been prepared in AUTOCAD and the anmalysis and
desipn 18 done by using the gofiware  package
ST AADPRO, In this first the analysis and design is dane
by npplving dead load, live load and Aoor loads and the
results are abulsted. Then again the analysis and design
is repeated by applying the panel properties with
pressure intensity on the panel and the resulls pre
tabulnted. The results obained from the above Bwo SIERS
are compared and are represented graphically.

1. INTRODUCTION

The project is mainly 16 study the responsc of o Moot {or
rool) diapliragm Lo the horizental forces generaied within
it. anel how the forces ane Iransmiied horizontally to the
building walls and frames.

A horizontal system (rool, flooc of gther membeane or
horizental bracing) acting to transmit Interal forces 1o
vertical-tesisting elements is called as diaphragm.

The Foars and roof of a building, in additien to registing
gravily loads, ore alsp penermlly designed 1o act as
diaphragms. In this respect, they are required both to
distribute  seismic forces o the main elements of
horizonl resistance, such as franes grd shear walls,
and also Lo tie the siructure together %o that il acs is a
single entity during an garthgquake. The robusiness and
redundincy of o structure i highly dependent on the
performance of the diaphragms. Precast floars without
an in-situ wopping are pot generally recomimended in
SETSMIT areas,

i & ductile sructune, dinpleagms will almost abways be
|'||.-|.]ui1 =d o remmin elastic, s0 that they can sustain fhar
function of transferring forces 10 the main lateral-

~Page 1 ==
! I;-,:rr:at.;"“e

resisting structure, and Lying the building together.
Diapheagms should in principle therefore have the
strength o sustain the maximum forges thw may be
induced in them by 1w chosen yiclding mechanism
within the rest of the stucture, Eurccode 8 deals with this
rather simply by specifying tha dinphrogms  should be
designed for 1.3 tincs the shenr Forces obtained directly
fram the aralysis.

i LOAD PARAMETERS

Fitroduciion

Loads wid properties of materials constitute the hasic
pasameter of a R.C structures. Both of them mre basically
of # varying nature For such a quality of varying nature,
il |5 nocessary to arive of a single representative value

Such value is known as characleristic value. The valug to
be teken in design which provides appropriale or
designed margin of sfety 18 known as desipn values.,
The loads are taken ws per 15-875 and the material
propertivs like characteristic value ar token from BS-
456.

Types of load

The various types of londs acting on the structure which
needs consideration in building design as follows:-

dead londs

live bands

wind [omds

earihipizke [oads

oiher koads

3 MODELING AND ANALYSIS

Struciural Planning

Structeral planning is first stage in any structural design.
It involves the deterniination of appreprise form of
structure, material to be used, the structural system, the
layouwt of its contpanznls and the method of amalysis.

As the seccess of any engineering projeet mcasured in
lerms of safety and econemy, the emphasis teday 5
being more on econonmy. Surugtural planning i e first
step towards successiul siructural design

Spructural Planaing of Reinforced Concrete Framed
Building

Peaman i, Ryd Lol Onh
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Abstract Running costs of a building is a substantial
share of its total life-cycle cost (LCC) and it ranges
between 70-80% in commercial buildings Despite its
significant gontribation to LOC, investors and
construction industry practitioners tend 1o mostly rely on
construction cost exclusively. Though the early stage
estimation ©of running costs is limited due to the
unavailability of historical cost data, several efforts have
been taken to estimate the running costs of buildings
using different cost estimation technigues. However, the
prediction accuracy of those models is still challenged
due to less quality and amount of data employed. This
study, therefore, developed an artificial neural network
{ANN) model for running  costs  estimation  of
commercial buildings with the wse of buillding design
variables. The study was quantitively approached and
running costs data together with 13 building design
variables were collected from 33 commercial buildings.

estimating the running ¢
and Marcnjak 2017).

methods and models for the m
buildings are also limited o the later stage
life eycle as these models require an extensive st of
cogt data (Krstié and Marenjak 2017). For
Homer (1998) have presented a
¢ institational buildings, with
d to an accuracy of 1.13%.
(2002) and El-Haram et il

operational
example, Al-Haj) and
munning costs model fo
gleven cost elements an
Similarly, Kirkham er al.

Of Engineering And Technology Hyd, T.5,Indra
OFf Engineering And Technology Hyd, T.5,Indin

et gl. 2014). Similarly, Wong & al. (2010} revealed that
the running cost of an office
tg §1% of its total LCC. Despite its contribution
LOC structure, often running cost is given less focus in
investment decision making and investors tend to mostly
rely on initial cost alone.

A recent study on the review o
estimation revealed that there is no simple model for
ast of buildings 1o date (Krstic
The application of available
nning cost estimation of
aof building

building varies between 72
1o the

f existing models for LCC

The ANN model developed regulted in a 96.6% perfect
correlation between the running, cost and building design
variables. The testing and validetion of the model
developed indicate that there is greater prediction
accuracy. These findings will ensble industry
practitioners to make informed oo0st decisions on
implications of running costs in commercial buildings af
ite eady stages, eliminating ekcessive costs to be
incurred during the operational phase.

Keywords: Cost modeling, Operations cost, Mainienance
cost, Building design variables, Decision-making, LCC.

(2002) have developed

WLCC models for hospital buildings where cost
components such as facilities management costs, CnNergy
cosls, maintenance costs, residual costs, and discount
fate were determinants of WLCC, Early-siage supportive
runming cost estimation models are therefore essential as
it provides implications of costs to be incurred during the
operating phase of buildings at early design stages of
building constructions.

Estimation of cost of a product, system, or service based
on its determinants is a well-known and approved
methed for cost estimation over the years, For example,
Kirkham er af. (1999} have developed an energy cost
model for sports cenires based on buildieg design
Usually, costs incurred during the operational phase-6FF— yariables such as the number of users and floor area.
building responsible for a substantial sh:?}jﬁg‘-ﬂ!ﬁ- & jever, Krstic and Marerjak (2017) strcssed that {hese
Cycle Cost (LCC). Some buildings ha¥e < inhgral s are not based on adequate historical cost records
higher runming cost than others, such ‘as® ercial . @t ot based on the available cost structure, mther than
buildings. For example, the running costs of Ehmionial ¥ stanidard cost structyrp, Libthors fisther indigate that the

1. INTRODUCTION

buildings account for over 63% of the tmE_L Coim mcdels deyelaped 5o A HGHORE S aparta factors
o) "{r.l e Cherd I-'1'|';::--=-::-: :
L ] .l"_,r Eav Pael Al - \\_,-'-II
k\-"-- =i TL:lf_",-:"I r elleni =
b . i .F:.I.-\__ e
*-.-__ s |:_ %?\
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Abstract Running costs of a building 13 a substantial
share of its total life-cycle cost (LCC} and it ranges
between T0-80% in commercial buildings. Despite its
significant contribution w0 LCC, investors and
construction industry practitiongrs tend to mostly rely on
construction cost exclusively. Though the early stage
estimation of running costs is limited due o the
unavailability of historical cost data, several efforts have
been taken to estimate the munning cosls of buildings
using different cost estimation techniques. However, the
prediction accuracy of those models is still challenged
due to less quality and amount of data employed. This
gtudy, therefore, developed an artificial neural network
(ANN} meodel for running costs estimation of
commercial buildings with the use of building design
variables. The stedy was quantitively approached and
running costs data together with 13 building design
variables were collected from 35 commercial buildings.
The ANN model developed resulted in a 96.6% perfect
correlation between the running cost and building design
variables. The testing and validation of the model
developed indicate that there is greater prediction
accuracy. These findings will enable industry
practitioners to make informed cost decisions on
implications of running costs in commercial butldings at
its early stapes, eliminating excessive costs o be
incurred during the operational phase.

Keywords: Cost modeling, Operations cost, Maintenance
cost, Building design variables, Decision-making, LCC,

L INTRODUCTION

Usually, costs incurred during the opcrational phase ofa

building responsible for a substantial share of
Cyele Cost (LCC). Some buildings lﬁlveﬁn
higher running cost than others, such as l_:

buikdings. For example, the renning costs of
buildings account for over 69% of the tmu[f{r___q
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et al, 20014), Similarly, Wong er al, (2010} revealed that
the ranning cost of an office building varies between 72
to 81% of its total LCC, Despite its contribution 1o the
LCC structure, ofién running cost is given less focus in
investment decision making and investors tend w mostly
rely on initial cost along.
A recent study on the review of existing models for LOC
estimation revealed that there is no simple model for
estimating the nanning cost of buildings to dale {Krstié
and Muarenjak 2017). The application of available
methods and models for the running cost estimation of
buildings are also limited to the later stage of bailding
life cwele as these models require an extensive set of
operational cost data (Krstic and Marenjak 2017). For
example, Al-Hajj and Homer (1998) have presented a
running costs model for institutional buildings, with
gleven cost clements and to an accuracy of 1.13%.
Similarly, Kirkham e al {2002) and El-Haram et ol
(2002) have developed
WLCC models for hospital buildings where cost
components such as facilitics management CO3[S, CNETEY
costs, mainicnance costs, residual costs, and discount
rate were determinants of WLCC. Early-stage supportive
running cost estimation models are therefore essential as
it provides implications of costs to be incurred dunng the
operating phase of buildings at carly design stages of
building constructions.
Estimation of cost of a product, system, or service based
on its determinants is a wellknown and approved
method for cost estimation over the years. For example,
Kirkham er af. (1999) have developed an energy cost
model for sports centres based on building design
variables such as the number of users and floor area.
ver, Krsti¢ and Marenjak (2017) stressed that these
are not bascd on adequate historical cost records
“based on the available cost structure, rather than
cost structure. Authors further indicate that the
mm:lils developed so far Ignare IQI.-I.'I_I'I:[‘IF important factors
PRI g fuchnal ol
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Abstract Running costs of a building is a substantial
share of its total life<cycle cost (LCC) and it ranges
between 70-80% in commercial buildings, Despite its
significant contribution to LCC, investors and
constraction industry practitioners tend to mostly rely on
construction cost exclusively. Though the early stage
estimation of running costs is limied duwe to the
unavailability of historical cost data, several efforts have
been taken to estimate the runmng costs of buildings
using different cost estimation techniques. However, the
prediction accuracy of those models is stll challenged
due 1o less quality and amount of data employed. This
study, therefore, developed an artificial neural network
(ANMN) model for running costs  estimation  of
commercial buildings with the use of building design
variables. The study was guantitively approached and
running costs data together with 13 building design
variables were collectad from 35 commercial buildings.
The ANN model developed resulted n a 96.6% perfect
comelation between the ranning cost and building design
varsbles. The testing and wvalidation of the model
developed indicate that there is pgreater prediction
accuracy. These findings will enable industry
practiioners to make informed cost decisions on
implications of ninning costs in commergial buildings at
its early stages, climinaling excessive costs to be
incurred during the operational phase.
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ef af. 2014). Similarly, Wong ef al. (2010) revealed that
the running cost of an office building varies between 72
to B1% of its total LOCC. Despite its contribution to the
LOC structure, often running cost is given less focus in
investment decision making and investors tend to maestly
rely on inrtial cost alone,

A recent study on the review of existing models for LCC
estimation revealed that there is no simple model for
estimating the running cost of buildings o date (Krstid
and Marenjak 2017). The application of avaitable
methods and models for the running cost estimation of
buildings are also himited to the loter stage of building
life cyvele as these models require an extensive set of
operaticnal cost data (Krstié and Marenjak 2007). For
example, Al-Hajj and Homer (1998) have presented a
running costs model for mstitutional buildings, with
eleven cost elements and to an accuracy of 1.13%.
Similarly, Kirkham et al (2002) and El-Haram er ol
(2002) have developed

WLCC models for hespital buildings where cost
components such as facilities manogement costs, encrgy
costs, maintenance costs, residual costs, and discount
rate were determinants of WLCC. Early-stage supportive
running cost estimation models are therefore essential as
it provides implications of costs to be incurred during the
operating phase of buildings at early design stages of
building constrections.

Estimation of cost of a product, system, or service based
on its determinants is a well-known and approved
method for cost estimation over the years, For example,
Kirkham ef al, (1999) have developed an enérgy cost
medel for sporis centres based on building design
Yoriahles such as the number of users and floor area.
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Abstract—The quality of concrete in a structure is
determined not enly by the proper selection of its
constituents and  their proportions, bu!  also by
appropriate techniquesin the production, transportation,
placing, compacting, finishing, and curing of the
concrete of the actual structure, often at a jab
site.. Although these processes have an impact on the
actual quality of conerete

In order to obtain a strong, durable and economical
concrete mix, it s necessary to understand the
characteristics and behavior of the ingredients

L. INTRODUCTION

Conerete is the most widely used man-made construction
material. It is obtained by mixing cement, water and
sgeregates (and sometimes admixtures) in required
proportions. The mixture when placed in forms and
allowed to cure becomes hard like stone, The hardening
is caused by chemical action between water and the
cement and it continues for a long time, and
consequently the concrete grows stronger with age. The
kardened concrete may also be considered as an artificial
stone in which the voids of larger particles (coarse
aggregate) are filled by the smaller particles (fine
aggregate) and the wvoids of fine aggregates are filled
with cement, In a concrete mix the cement and water
form a paste called cement water paste which in addition
te filling the voids of fine agerepate acts as binder on
hardening, thereby cementing the particles of the
aggregates together in 2 compact mass.

The sirength, dursbility and other characteristics of
concrete depend wpon the properties of its ingredients, on
the proportions of mix, the method of compaction and
other controls during placing, compaction and curing.
The popularity of the concrete is due to the fact that from
the common ingredients, it s possible to tailor the
properties of concrete to meet the demands of any
particular situation. The advances in concrete technology
have paved the way to make the best use of locall

available materials by judicious mix proportioning

proper  workmanship, so as to  produce WW';_-.I._.
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The constituents of modern concrete have increased from
the basic four (Portland cement, water, stone, and sand)
10 include both chemical and mineral admixtures, These
admixtures have been in use for decades, first in special
circumstances, but have now been incorporated in more
and more general applications for their technical, and at
times economic benefits in either or both fresh and
hardened propertics of concrete.

The main constituents of concrete are:

(i) Cement

(i) Apgregates
(iii)  Water

(V)  Admixtures
3 CEMENT

Cement 5 a well-known building material and has
occupied an indispensable place in construction works.
There is a variety of cements available in the market and
each type is used under certain conditions dug o jts
special properties. The cement commonly uscd is
portland cement, and the fine and coanse aggregates used
are those that are usually obtainable, from nearby sand,
gravel or rock deposits. In order to obtuin a strong,
durable and cconomical concrete mix, it is necessary to
understand the characteristics and behaviour of the
ingredients
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Abstract: Affordable housing mainly deals with
effective costing and following of sustainable building
techniques which helps in reducing the cost of
construction without sacrificing the strength, durability
and performance. The plan of 2BHE have been
considered for Residential building. The total residential
building is divided into two parts i.e., Structural and non
Structural. As the cost of cement takes major part of total
building cost, so we adopted fly ash by replacing cement
with percentages of 30%, 40%, 50% for structural
clements, The strength tests such as compressive, splil
icsl, flexural rest have been caleulated. From the test
results, 40% replacement of fly ash gave required
strength for single storey building. For Non- structural
elements, the low cost materials such as concrete frames,
hollow concrete blocks etc were adopted _This project
recommends plan and sustainable materials adopted for 2
single storied building. After assigning low cost
materials for structural and Non- structural elements of
building, the quantity and cost is estimated. The overall
cost is reduced up to 30% compared o conventional
building cost.

Eeywords © Sustainable building techniques, Building
materials , Estimation

1. INTRODUCTION

Housing is & basic need of human being. But this is out
of the means of low income house holder who constitute
majority of population in our country. In India maximum
affordability of household was defined to be 5.1 times
the household's total gross income as comparcd 10 the
developed countries. Low cost housing is a different
cencept which deals with effective costing and following
of sustainable building technigues. There is a huge
misconcegtion thal low cost housing is suitable for only

sub normal works and they are built by using chea =

building materials of low quality, The fact is that
cost housing is done by proper management of

The production of Portland cement is not only costly and
energy mtensive, but it also produces large amounts of
carbon emissions, The production of one ton of Portland
cement produces approximately one ton of eq? in the
atmosphere. Fly ash is a byproduct of the combustion of
pulverized

coal and is collected by mechanical and electrostatic
separators from the fuel gases of thermal power plants
where coal is used as a fuel, Fly ash is commonly used in
concrete m replacement ranging from 0%-30% by
weight of the total cementitious material, Large
quantities of fly ash are available around the world at
low cost and the use of HVFA seems to offer the best
solution to riging cement demands. The usc of HVFA in
concrete has recently gained popularity es a resource
efficient, durable, cost effcctive, sustainable oprion for
OPC concrete application.
The low cost materials such as Hollow concrete blocks ;
spiral stair case, concrete flooring | pre cast doors and
window frames are recommended for cost reduction of
Residential building,
. CONSTRUCTION OF 2 BHK :
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Abstract Indian Construction industry now days are
facing with a lot of problem which is produce the lost of
@ billion ringgit. The main factor which gives the
instability to the construction industry is a cost and tlime
planning. By referring to the news in mass media the
cost and the time of the project will be the first factors
that lead in the uncompleted of the project or the delayed
of the project. This phenomenon will cawse a lot of
problem to the client which is the chient must do the
payment back to the bank form the loan that the bank
provided although the project did not complete, Cost of
the project i the factor that usually may lead of the
project delayed or uncompleted The time schedualing also
is the major factor that lead to the delayed or the
uncompleted of the project, The construction company is
facing a tough challenge in the time planning of the
project because without the proper planning the time
factor will cause the lost of the profit to the company.
All of the construction company have planning and
scheduling the time first before starting the project and
some of the company did not follow well the time
constraint of the project and this situation will lead the
delayed of the project. Sometimes the construction
companies which are planning their time for the project
did not concern about the environment factor when
doing the planning. The environment factor must be
consider when doing the planning because the bad
impact of the environment factor to the scheduling of the
project will cause the delayed of the project and at the
same time will make the loss of profit to the company.
Thus it is important to carry a study on schedule
developing for a project

L INTRODUCTION

India is the one of the developing countries which is
concentrating in the development of the new buildings
and at the same time maintaining all existing building.
The government is spending a lot of money for the new

infrastructure  works  especially  schools, hospitals,
universities and low cost housing projects. With this:

investment, many contracting companies are being set

up. Al the same time multinational companies are
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looking forward in exploring the construction industry in
India. By looking for the expenditure of the construction
industry, the project management profession is being
very valuable for the construction companies in order 1o
make sure the projects can be completed successfully.
The project management knowledge becomes the critical
part i the project because it contains the knowledge in
controlling the cost, scheduling, and resources, In this
Project Management field, project manager plays VETY
important role in the construction project. Project
management professionals are responsible for ensuring
the project completes successfully, thus it is important
for them to have experience and knowledge in Project
Management technigues,

IL. LITERATUREREVIEW

The life cycle is the only thing that uniquely
distinguishes projects from non-projects”™, If that is true,
then it would be valuable fo examine just what role the
so-called Project life cycle plays in the conduct of
project management. The basic life cycle follows 2
COmmon genenic sequence: Opportunity, Design &
Development, Production, Hand-over, and Post-Project
Evaluation. A project can be defined as the work
required Taking an opportunity and converting it into an
asset." In this sensc, both the opportunity And asset are
singular, with the implied use being for generating
benefit rather than Consumed as a resource in normal
operational activity over a prolonged period. (Kerzner,
1995).

. METHODOLOGY

The Project Management Module is comprehensive,
multi-project planning and coptrol software built on
Oracle and Microsoft SOL server relational database for
enterprise-wide project management scalability. The
Project Management madule can stand alone for Project
and resource management, or it can be wsed in
conjunction with other products, including the Time

‘sheets module, Methodology Management module and

PRIMAVERA™s Web application The

we enables organizati

manage its piin_:'rjm's in a central 'hﬁati
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ABSTRACT—The main objective of this project is to
analvze and desipn a RCC framed structure with and
without diaphragm for seismic forces.For this analysis
we considered a college building [G + 3] (3 dimensional
frame).In order to compete in the ever growing
competent markef it i very important for a structural
engineer to save fime, as a sequel to this First
architectural plan and layout of a college building has
been prepared in AUTOCAD end the analysis and
design is done by using the software package
STAADPRO. In this first the analysis and design is done
by applving dead load, live load and Moor loads and the
resulis are tabulated. Then again the analysis and design
i3 repeated by applying the panel properties with
pressure mtensity on the panel and the results are
tabulated. The results obtained from the above two steps
are compared and are represented graphically

1. INTRODUCTION

The construction industry mainly caters to the need of
providing shelter, hamessing energy and creates public
aceess. The basic human needs have not changed over
time even though the process and envirenment in which
designer or constructor  operate  have  become
increasingly more complicated. Rapidly escalating
technology has made challenging construction possible
which were impossible © imagine in the previous
generations. India is the one of the developing countries
which is concentrating in the development of the new
buildings and at the same time maintaining all existing
building. The government is spending a lot of moncy for
the new infrastructure works especially  schools,
hospitals, universities and low cost housing projects.
With thiz investment, many contracting companies are
being set up, At the same time multinational companies
are looking forward in exploring the construction
industry in India

By looking for the expenditure of the construction
industry, the project management profession is being
very valusble for the construction companies in order to
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make sure the projects can be completed successfully.
The project management knowledge becomes the critical
part in the project because it contains the knowledge in
controlling the cost, scheduling, and rescurces. In this
Project Management field, project manager plavs very
important role in the construction project. Project
management professionals are responsible for ensuring
the project completes successfully, thus it is important
for them to have experience and knowledge in Project
Management techniques. The construction management
it may refer to the contraciual arrangement under which
15 & firm supplies construction management service to an
owner, However, in its more commaon 7 use if refers to
the act of managing the construction process which is the
way to manage the basic resource of construction. The
resource included workers and subcoitractor, equipment
and construction plant, material, money and time.
Skillful construction management results in the project
completion on time and within  budget. Time
management is on keys of effective project management.
They are a few problems effect the time management
such as a rework activity, the change of job specification
without direct notification, work overoad, unreasonable
time constraint and ete. The impace that from poor time
management will cause delay or event worst effect
mostly on cost as it is correlales w each other, As a
solution of this sitwation the planning and scheduling
will b the best method that can be used 1o overcome
with this problem. With the proper planning and
scheduling it will assist the project manager in
compheting the project within the time and meet the aim
and objective of the project.

o 3 ORIECTIVE OF STUDY

For conducting this study the following ohjectives are
proposed and these objectives will be the guideline for
the production of the final thesis.

To leamn the various interdependencies botween sctivities

of afnatruetion project.
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ABSTRACT—The main objective of this project is to
analyze and design a RCC framed structure with and
without diaphragm for seismic forces.For this analysis
we considered a college building [G + 3] (3 dimensional
frame)In order to compete in the ever growing
competent marke! 1l is very important for a structural
engineer to save lime, a3 a sequel to this First
architectural plan and layout of a college building has
been prepared in AUTOCAD and the analysis and
design s done by using the software package
STAADFPRO. In this first the analysis and design is done
by applying dead load, live load and floor loads and the
results are fabulated. Then again the analysis and design
is repeated by applying the panel properties with
pressure imbensity on the pancl and the resulis are
tabulated. The results obtained from the above two steps
are compared and are represented graphically

1. INTRODUCTION

The construction industry mainly caters to the need of
providing shelter, harnessing energy and creates public
aceess. The basic human needs have not changed over
time ¢ven though the process and cnvironment in which
designer  or constructor  operate have  become
increasingly more complicated. Rapidly escalating
technolegy has made challenging construction possible
which were impossible to imagine in the previous
generations, India is the one of the developing countries
which 13 concentrating in the development of the new
buildings and at the same time maintaining all existing
building. The government is spending a lot of money for
the new infrastructure works especially  schools,
hospitals, universities and low cost housing projects.
With this investment, many contracting companics are
being set up. At the same time multinational companies
arc locking forward in exploring the construction
industry in India

By looking for the expenditure of the construction .
industry, the project management profession is be
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make sure the projects can be completed successfully,
The project management knowledge becomes the critical
part in the project because it contains the knowledgs in
controlling the cost, scheduling, and resources, In this
Project Management field, project manager plays very
important role in the construction project.  Project
management professionals are responsible for ensuring
the project completes successfully, thus it is important
for them to have experience and knowledge in Project
Manzgement techniques. The constraction management
it may refer o the contractual arrangement under which
15 a firm supplies construction management service to an
owner, However, m jts more common 7 use it refers to
the act of managing the construction process which is the
way 10 manage the basic resowrce of construction. The
resource included workers and subcontractor, equipment
and construction plant, material, money and time
skillful construction management results in the project
completion on lime and within  budget. Time
management is on keys of effective project management.
They are o fow problems effect the time management
such as a rework activity, the change of job specification
without direct notification, work overload, unreasonable
time constraint and etc. The impact that from poor time
management will cause delay cor event worst effect
mostly on cost as it is correlates to each other. As a
solution of this siwation the pianning and scheduling
will be the best method that can be used to overcome
with this problem. With the proper planning and
scheduling it will assist the project manager in
completing the project within the time and meet the aim
and objective of the project.

A OBJECTIVE OF STUDY

For conducting this study the following objectives are
proposed and these obe:ctives will be the guideline for
the production of the final thesis.

To leamn the various iterdependencies between activities
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ABSTRACT—The main objective of this project is to
analyze and design a RCC framed structure with and
without diaphragm for seismic forces.For this analysis
we considersd a college building [G + 3] (3 dimensional
frame)ln order to compete in the ever growing
competent market it is very important for a structural
enginear fo save time, as a sequel to this First
architectural plan and layout of a college building has
been prepared in AUTOCAD and the analysis and
design is done by using the software package
STAADPRO. In this first the analysis and design is done
by applying dead load, live load and floor loads and the
results are tabulated Then again the analysis and design
is repeated by applying the panel properties wath
pressure intensity on the panel and the results are
tabulated. The results obtained from the above two steps
are compared and are represented graphically

1. INTRODUCTION

The construction industry mainly caters to the need of
providing shelter, hamessing energy and creates public
access. The basic human needs have not changed over
time cven though the process and environment in which
designer or constructor operate  have  become
increasingly more complicated. Rapidly escalating
technology has made challenging construction possible
which were impossible to imagine in the previous
generations. India is the one of the developing countries
which is concentrating in the development of the new
buildings and at the same time maintaining all existing
building. The government is spending a lot of money for
the new infrastructure works  especially  schools,
hospitals, universities and low cost housing projects.
With this investmeni, many conlrachng companies arc
being set up. At the same time multinational companies
are looking forward in exploming the construction
industry in India

By locking for the expenditure of the construction

industry, the project management profession is being
very valuable for the construction companies in order to)" |

make sure the projects can be completed successfully.
The project management knowledge becomes the critical
part in the project because it containg the knowledge in
controlling the cost, scheduling, and resources. Tn this
Project Management field, project monager plays very
important role in the construction project. Project
management professionals are responsible for ensuring
the project completes successfully, thes it is important
for them to have experience and knowledge in Project
Management techniques. The construction management
it may refer to the contractual arrangement under which
15 a firm supplies construction management service to an
owner, However, in its more common 7 use it refers o
the act of managing the construction process which is the
wily to manage the basic resource of construction. The
resource included workers and subcontractor, equipment
and construction plant, material, money and time.
Skillful construction management results in the project
completion on time and within  budget, Time
management is on keys of effective project management,
They are a few problems effect the time management
such as a rework activity, the change of job specification
without direct notification, work overlead, unreasonable
time constraint and etc. The impact that from poor time
management will canse delay or event worst effect
mostly on cost as it is correlates to each other. As a
solution of this situation the planning and scheduling
will be the best method that can be used to overcome
with this problem. With the proper planning and
scheduling it will assis® the project manager in
completing the project within the time and meet the aim
and objective of the project.

2, OBJIECTIVE OF STUDY

For conducting this study the following objectives arc
proposed and these albjectives will be the guideline for
the production of the {inal thesis,

To learn the vanow interdependencies between activities

_ofacomstruction preject. -
“To seflience the adivities in the R&m @ » way.
'I' {'}I‘_' | N ~ '.'-|.|,|:|.
o fe | Tt .:--||=-,I- = "..
DN ’”I e Hyderabad-66, T.S
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ABSTRACT—Piling is a type of ground treatment
constructed to resist the latemal pressure of soil when
there is desired change in ground elevation. Sheet pile
retaining walls are usually used in soft soils and when
there is excess water in the surrounding subsoil, which
interferes with the foundation of stroctures. In case of
soft soils sheet piles act as retaining walls for shding soil
and in the later case they are used as water barrier for
stopping the surounding water penetrating the
foundation leading failure of structure. In this particular
work sheet piles are used for retaining the non-cohesive
gsoil sliding frequently interrupting the earth-work in
excavation as well as for stopping the excessive water
penctrating through the soil from surroundings. Scope
of this work is to study the Topography of the soil,
Engineering Properties to reflect the type wnd selection
of sheet pile suitable and methods of driving.

L. INTRODUCTION

L A deep foundation is distinguished from shallow
foundstion by the depth they are embedded into the
groand. Poor soil and large design loads al shallow
depths are some of the reasons 1o recommend deep
foundation. There are different terms used to describe
deep foundation including the piles which are generally
driven into ground m-situ. Sheet piles can be made up of
timber, stesl, reinfarced concrete, ete.

IL. Eheet piling i= & form of driven piling using thin
interlocking sheet of steel to obtain a continuous barrier
in the ground. They are used for the stabilization of the
soil. The main application of sheet piles is in retaining
walls and cofferdams erected to enable permanent works
to procesd. Normally, vibrating hammer, t-crane and
crawle drilling are used to establish sheet piles. Material
used can be estimated by driving them 1/3 above ground
and 2/3 below ground, but this can be altered depending
on the environment,

Iv. Particle size analysis 5 done to determing the
soil gradation. The distinction between coarse and fing
particles is usually made at 75pm. The mte of
sedimentation is used to determine the particle gradation
V. Dvirect shear test determines the consolidated,
drained strength properties of a sample, A constant strain
rate is applied to a single shear plang under 8 normal
load, and the load response is measured, IF this test is
performed with different normal load, the common shear
strength parameters can be determined.

V1.  Recently, development of construction methods
for densely populated wban area 15 emphasized. For
example, in order to ease traffic congestion, railroads are
re-laid on wviaducts. For this project, structures are
usually constructed very close to existing structures, and
the space allowed for construction work is limited. In
addition, it is required to reduce costs, as well as
minimizing the impect to the covironment, such as noise,
vibration and disposals from construction work. Sheet-
pike Foundation, which combines the footing and sheet-
piles, proposed as a new foundation form (Koda et al.
2003, Nishioka et al. 2004) is one solution. Because of
the confinement of the ground is increased by the sheet-
piles, both bearing capacity and horizontal resistance of
the SPF are improved compared to those of the shallow
foundation. Therefore, the applicability became wider
than that of the shallow foundations. For example, SPF
can be adopted on the loose sandy grouad to which the
pile foundation has been usually applied. The
construction cost of SPF is almost the same as that of the
shallow foundation and more competitive than that of the
pile foundation. On the other hand, since the pile work is
not necessary, it can avoid vanous disadvantages of pile
foundation, such as noise, vibration and the disposal of
surplus soil.

On the basis of the materials from which they are made,
the different types of sheet piles are:

M.  Generally tests are performed on soils to obtain a) Timber/wood sheet piles
physical properties of soil around a site to design  b) Reinforced concrete sheet piles
earthworks and foundations for proposed structures. ¢) Steel sheet piles -
They can be performed gither in laborstory or on Silg*. =t Composite
Some of the laboratory tests performed is puﬂir:]:
analysis, direct shear test, soill compaction test, ﬂl‘m ; "1!: e

S Pu- 28—
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ABSTRACT—Piling is a type of ground treatment
constructed to resist the lateral pressure of soil when
there is desired change in ground elevation. Sheet pile
retaining walls are usually used in soft soils and when
there is excess water in the surrounding subsoil, which
interferes with the foundation of structwres. In case of
soft soils sheet piles act as retaining walls for sliding soil
and in the Iater case they are used as water bamer for
stopping the surounding water penetrating  the
foundation leading failure of structure. In this particular
work sheet piles are used for retaiming the non-cohesive
soil sliding frequently interrupting the earth-work in
excavation a5 well as for stopping the excessive water
penetrating through the soil from surroundings. Scope
of this work is to study the Tepography of the seil,
Engincering Propertics to reflect the type and sclection
of sheet pile suitable and methods of driving.

1. INTRODUCTTON

L A deep foundation is distinguished from shallow
foundation by the depth they are embedded into the
ground. Poor soil and large design loads at shallow
depths are some of the reasons to recommend deep
foundation. There are differcnt terms used to describe
deep foundation including the piles which are generally
driven into ground in-situ. Sheet piles can be made up of
timber, steel, remforced concrete, ate,

IL. Sheet piling is & form of driven piling using thin
interlocking sheet of steel to obtain a continuous barrier
in the ground. They are used for the stabilization of the
soil. The main application of sheet piles is in retaining
walls and cofferdams erected to enable permanent works
to proceed. Nommally, vibrating hammer, t-crane and
crawle drilling are wsed to establish sheet piles. Material
used can be estimated by driving them 1/3 above ground
and 273 below ground, but this can be altered depending
on the environment.

Il Generally tests are performed on soils to obtan
physical properties of soil around a site to design

carthworks and foundations for proposed structyres—

They can be performed cither in laboratory or on’Gite,
Some of the laboratory tests performed is particé size
analysis, direct shear test, soil compaction test, ﬂ:::l. !'
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IV.  Particle size analysis s done to determine the
goil gradation. The distinction between coarse and fing
particles is usually made at 75um. The nte of
sedimentation i5 used to determine the particle gradation
V. Direct shear test determines the consolidated,
drained sirength properties of a sample. A constant strain
rate is applied to a single shear plane under a normal
load, and the load response is measured. If this test is
performed with different normal load, the common shear
strength parameters can be determined.

V1L Recently, development of construction methods
for densely populated urban area is emphasized. For
example, in order to ease traffic congestion, railroads are
re-laid on viaducts. For this projovt, structures am
wsually constructed very close to existing structures, and
the spacc allowed for construction. work is limited. In
addition, it 15 required to reduce costs, as well as
minimizing the impact to the environment, such as noisc,
vibration and disposals from construction work. Sheet-
pile Foundation, which combines the footing and sheet-
piles, proposed as a new foundation form (Koda et al.
2003, Nishioka et al, 2004 is one solution. Because of
the confinement of the ground is increased by the sheet-
piles, both bearing capacity and horizontal resistance of
the SPF are improved compared to those of the shallow
foundation. Theressre, the applicability became wider
than that of the shallow foundations. For example, SPF
can be adopted on the loose sandy ground to which the
pile foundasion has been uswally applied. The
construction cost of SPF is almost the same as that of the
shallow foundation and more competitive than that of the
pile fousdation. On the other hand, since the pile work is
not necessary, it can avoid various disadvantages of pile
formdation, such @s noise, vibration and the disposal of
surplus soil.

Cm the basis of the materials from which they are made,
the different types of sheet piles are:

a) Timber/wood sheet piles

b} Reinforced concrete s pileg.—

i Steel sheet piles N}

d) 5 Composite ]y “4<
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ABSTRACT—Piling is a type of ground treatment
constructed to resist the lateral pressure of soil when
there is desired change in ground elevation, Sheet pile
retaining walls are usually used in soft soils and when
there is excess water in the surrounding subseil, which
interferes with the foundation of structures. In case of
sofi soils sheet piles act as retaining walls for sliding soil
and in the later case they are uwsed as water barrier for
stopping the surrounding water penetrating the
foundation leading failure of structure. In this particular
work sheet piles are used for retaining the non-cohesive
soil sliding frequently interrupting the carth-work in
excavation as well as for stopping the excessive water
penetrating through the soil from surroundings. Scope
of this work s to study the Topography of the soil,
Engineering Properties to reflect the type and selection
of sheet pile suitable and methods of driving

1. INTRODUCTION
L A deep foundation is distinguished from shallow
foundation by the depth they arc cmbedded into the
ground. Poor soil and large design loads at shallow
depths are some of the reasons o recommend deep
foundation. There are different terms used to describe
deep foundation including the piles which are generally
driven into ground in-situ. Sheet piles can be made wp of
timber, steel, reinforced concrete, ete.

IL Sheet piling is & form of driven piling using thin
interlocking sheet of steel to obtain a confinuous barrier
in the ground. They are used for the stabilization of the
goil. The main application of sheet piles is in retaining
walls and cofferdams erected to enable permanent works
to procced. MNormally, vibrating hammer, t-cranc and
crawle drilling arc used to establish sheet piles. Material
used can be estimated by driving them 1/3 above ground
and 23 below ground, but this can be altered depending
on the environmient,

M. Crenerally tests are performed on soils to obain
physical properties of soil around a site to design
earthworks and foundations for proposed struc
They can be performed either in laboratory or on sjfe,
Some of the laboratory tests performed iz particle fze
analysis, direct shear test, soil compaction test, efc,. || ;

¢} *=Steel sheet piles

Iv. Particle size analysis s done to determine the
soil gradation. The distinction between coarse and fine
particles is wsually made at 75um. The mate of
sedimentation is used to determine the particle gradation
V. Ddirect shear test determines the consolidated,
drained strength propertics of a sample. A consiant strain
rate is applied o a single shear plane under a normal
load, and the load response is measured. If this test is
performed with different normal load, the common shear
strength parameters can be determined.

VI.  Recently, development of construction methods
for denscly populated wrban area is emphasized. For
example, in order to ease traffic congestion, milroads are
re<laid on viaducts. For this project, structures are
usnally constructed very close to existing stroctures, and
the space allowed for construction work is limited. Tn
addition, it i required to redece costs, as well as
mimizing the impact 1o the environment, such as noise,
vibration and disposals from construction work. Sheet-
pile Foundation, which combines the footing and sheet-
piles, proposed as a new foundation form (Koda et al:
2003, Nishioka ot al. 2004; is one solution, Because of
the confinement of the ground is increased by the sheet-
piles, both bearing capacity and horizontal resistance of
the SPF are improved compared to those of the shallow
foundation. Therefore, the applicability became wider
than that of the shallow foundations. For example, SPF
can be adopted on the loose sandy ground to which the
pile foundation has been uwsually applied. The
construction cost of SPF is almost the same as that of the
shallow foundation and more competitive than that of the
pile foundation. On the other hand, since the pile work is
nol necessary, it can aveid various disadvantages of pile
foundation, such as noise, vibration and the disposal of
surplus soil.

On the basis of the materials from which they are made,
the different types of sheet piles are: _
a) Timber/wood sheet piles e

b) Reinforced concrete sheet piles -~

i A

d) ;- Composite
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Abstract: Road Transport is vital to India's economy. It
enables the country's transportation sector contribute 4.7
percent of Indias gross domestic product, in comparison
to railways that contributed | percent, in 2009-2010,
despite railways handling of passenger and pure cargo.
Road transport has gained in importance over the years
despite significant barriers and inefficiencies in inter-
state freight and passenger movement compared o
railways and air, The government of India considers rosd
network as critical 1o the country's development, social
integration and security needs of the country. India's
road network carmes over 65 percent of its freight and
about 85 percent of passenger traffic. Indian road
network 15 administered by various  government
authoritics, given India's federal form of povernment.
Mational highways connect capitals, mmportant places,
ports and places of strategic importance of various states.
Though national highways account for only % of the
total road length, they carry nearly 1/3 of the tolal waffic.
Flexible pavement is composed of a bituminous material
surface course and underlying base and sub base courses.
The bituminous material is more often asphalt whose
viscous pature allows significant plastic deformation.
Most asphalt surfaces are built on a gravel base, although
some 'full depth’ asphalt surfaces are built directly on the
sub grade. Depending on the tempecature ai which it 15
applied, asphalt is categorized as hot mix asphalt
(HMA), warm mix asphalt, or cold mix asphalt. Flexible
Pavement 15 so named as the pavement surface reflects
the total deflection of all subscquent layers due to the
traffic load acting upon it. The flexible pavement design
15 bascd on the load disinbuting charscteristics of a
layered system. It transmuts foad to the sub grade through
a combination of layers. Flexible pavement distributes

)

load over a relatively smaller area of the su:b'": ne,
bencath, The inmitinl installation  cost uf_rﬁ_ -

pavement is guile low which is why l]*'.is:‘?i}-l}??h
pavement is more commonly seen universally. Hovwive
the flexible pavement requires maintenance a
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repairs every few years. Highway surveys involve the
location of alignments and computation of volumes
materials that must be sdded, removed, or moved. I
imtially requires a topographic survey of the site. For
large projects, photographic method will be used w
develop the base map. The base map is used by
surveyors and other professional to create a base plan for
the project. Afier the alignment has been established, the
quantities of earth that must be added or removed arc
gomputed. The goal of most projects is to minimize the
hauling distances of the earth. This is dene using mass
diagrams. Eventually surveyor's layout the elevation and
slope of the various sub-prades, base, and top coat
matenals, The end result is a smooth alignment with
smocth tmnsitions from straight 10 curved sections
allowing tor safe public transportation.

1. INTRODUCTION AND LITERATURE
REVIEW

National Highway 5 (NH-5) is a major Maticnal
Highway in India that runs along India’s cast coast
through the states of Orissa, Andhra Pradesh and Tamil
MNadu, The northern terminal is at Jharpokharia in
Oirissa and the southern terminal is at Chennai in Tamil
Nadu, NH 5 is a part of the golden quadniateral project
underiaken by National Highways Development
Project, Under the new national highway numbers NH
3 is renamed as NH 16, NH 5 runs for a distance of
1533 km. In Tamil Nadu NH 5 staris from Chennai and
shortly enters Andhra Pradesh from Gummidipundi. In
Andhra Pradesh, it passes through most of the coastal
towns in minc coastal districts including Nellore,
Ongole, Chilakaluripet, Guntur, Vijaywada Elury,
Tanuku, Rajahmundry, Tuni , Visakhapatnam,
Kakulam, Tekkali and Palasakasibugga. In Orissa, it
through Baipada, Balasore, Bhadrak, cuttack,
swar and Berhampur. Our project is on Six

fa;ﬁlné .;:.'uf Chilakaluripet - MNellore scction of NH 5

m km 1182802 to km 1366547 (approx. length-
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Abstract: Road Transport is vital 1o India's cconomy, It
enables the country’s transportation sector contribute 4.7
percent of India’s gross domestic product, in comparizon
to railways that contributed | percent, in 2009-2010,
despite milways handling of passenger and pure cargo.
Road transport has gmined in imporfance over the years
despite significant barriers and inefficiencies in inter-
state freight and passenper movement compared to
railways and air, The government of India considers road
network as critical to the country's development, social
integration and security needs of the country. India's
road network carries over 65 percent of its freight and
ghout 85 percent of passenger traffic. Indian road
network is administered by various government
authoritics, given India's federal form of government,
MNational highways connect capitals, important places,
ports and places of strategic importance of various states,
Though national highways account for only 2% of the
total road length, they carry nearly 1/3 of the total traffic.
Flexible pavernent is composed of a bituminous matenal
surface course and underlying base and sub basc courses,
The bituminous material is more often asphalt whose
viscous nature allows sipnificant plastic deformation.
Most asphalt surfaces are built on a gravel base, although
some ‘full depth' asphalt surfaces are built directly on the
sub grade, Depending on the temperaure at which it is
applied, asphalt is catcgorized as hot mix asphalt
(HMA), warm mix asphalt, or cold mix asphalt. Flexible
Pavement is 50 named as the pavement surface reflects
the total deflection of all subsequent layers due to the
traffic load acting upon it. The flexible pavement design
is basad on the load distributing characteristics of a
layered system. 1t transmits load to the sub grade through
a combination of layers. Flexible pavement distributes
load over o relatively smaller area of the sub
beneath. The inmitial installation cost of &
pavement is quite low which is why th
pavement is more commonly seen universally,
the flexible pavement requires maintenance
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repairs every few years. Highway surveys involve the
location of alignments and computation of volumes
materials that most be added, removed, or moved. It
initially requires a topographic survey of the site. For
large projects, photographic method will be used to
develop the base map. The base map is used by
surveyors and other professional to create a base plan for
the project. After the alipnment has been established, the
quantities of earth that must be added or removed are
computed. The goal of most projects is 10 minimize the
hauling distances of the earth. This is done using mass
diagrams. Eventually surveyor’s layout the elevation and
glope of the various sub-grades, base, and top coat
materials. The end result is a smooth alignment with
sinooth  transitions from straight o0 curved sections
allowing for safe public transportation.

1. INTRODUCTION AN LITERATURE
REVIEW

Mational Highway 5 (NH-5) is a major Mational
Highway in India that runs along India’s east coast
through the states of Crissa, Andhra Pradesh and Tamil
Madu., The northern termina! is at Jharpokharia in
Crissa and the southern terminal is at Chennai in Tamil
Madu, NH 5 is a part of the golden quadrilateral project
undertaken by National Highways Development
Project. Under the new national highway numbers NH
5 is renamed as NH 16. NH 5 runs for a distance of
1533 km. In Tamal Nadu NH 5 starts from Chennai and
shonly enters Andhra Pradesh from Gummidipundi. In
Andhra Pradesh, it passes through most of the coastal
towns in nine coastal districts including Nellore,
Ongole, Chilakaluripet, Guniur, Vijaywada,Elur,
Tanuks, Rajahmundry, Visakhapatnam,

Tumi

Srikikulam, Tekkali and Palasakasibugga. In Orissa, it

through Baipada, Balascre, Bhadrak, cuttack,

nﬂh‘ljﬁ swar and Berhampur. Our project is on Six

'a.p.ﬁfng ‘3f Chilakaluripet - Nellore section of NH 5
‘km 1182.802 to km 1366547 (approx. length-
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Abstract: Road Transport is vital to India's economy. It
enables the country's transportation sector contribute 4.7
percent of India's gross domestic product, in comparison
to railways that contributed | percent, in 2000-2010,
despite railways handling of passenger and pure cargo,
Road transport has gained in importance over the years
despite significant bamriers and inefficiencies in inter-
state freight and passenger movement compared to
raibways and air, The govemment of India considers road
network as critical to the country's development, social
integration and security needs of the country. Indias
road network carries over 65 percent of its freight and
ahout 85 percent of passenger traffic. Indian road
network is  administered by various govemment
autharitics, given India’s federal form of government.
Mational highways connect capitals, important places,
ports and places of strategic importance of various states.
Though national highways account for only 2% of the
total road length, they carry nearly 1/3 of the total traffic.,
Flexible pavement 13 composed of a bituminous material
surface course and underlying base and sub base courses,
The bituminous material is more often asphalt whose
viscous nature allows sigmificant plastic deformation.
Most asphalt surfaces are built on a gravel base, although
some 'full depth’ asphalt surfaces are built directly on the
sub grade. Depending on the temperature af which it s
applied, asphalt is categorized as hot mix asphalt
{HMA), warm mix asphalt, or cold mix asphalt. Flexible
Pavement 15 so named as the pavement surface reflects
the total deflection of all subsequent layers due to the
traffic load acting upon it. The flexible pavement design
is based om the load distributing characteristica of a
layered system. It transmits load to the sub grade through
a combination of lavers. Flexible pavement distnbutes
load over a relatively smaller area of the sub -
beneath. The initial installation cost of a A
pavement is quite low which is why this t
pavement is more commonly seen universally. E
the flexible pavement requires maintenance and

repairs every few years. Highway surveys involve the
location of alignments and computation of volumes
materials that must be added, removed, or moved. It
mitially requires a topographic survey of the site. For
large projects, photographic method will be used w
develop the base map. The base map is used by
surveyors and other professional to create a base plan for
the project. After the alignment has been established, the
quantities of carth that must be added or removed are
computed. The poal of most projects is to minimize the
hauling distances of the earth. This is done using mass
diagrams. Eventually survevor’s layout the elevation and
slope of the various sub-grades, base, and top coat
materials, The end result is a smooth alipnment with
smooth transitions from straight to curved sections
allowing for safe public transportation.

1. INTRODUCTION
REVIEW
Mational Highway 5 (NH-5) is a major National
Highway in India that runs along India’s east coast
through the states of Orissa, Andhra Pradesh and Tamil
Nadu. The northern terminal 15 at Jharpokharia in
Dirizga and the southern terminal is at Chennai in Tamil
Madu. MH 5 is a part of the golden quadrilateral project
undertaken by Natiomal Highways Dew!npmeﬁl
Project. Under the new national highway numbers NH
5 i renamed as NH 16. NH 5 runs for a distance of
1533 km. In Tamil Mada NH 5 starts from Chennai and
shortly enters Andhra Pradesh from Gummidipundi. In
Andhra Pradesh, it passes through most of the coastal
towns in mine coastal districts including MNellore,
Ongole, Chilakaluripet, Guntur, "‘."ija}rwa.da,EJun.;:,
Tanuku, Rajahmundry, Tuni , Visakhapatnam,
Srikakulam, Tekkali and Palasakasibugga. In Orissa, it
passes through Baipada, Balasore, Bhadrak, cuttack,
waf and Berhampur. Our project iz on Six
_of Chilakaluripet - Nelore section’ of NH 3
5 1182.802 16 km 1366.547 (approx. Jength-
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Abstract—Delay is one of the most common problems
in the construction industry, At the time of bidding
contractors plan tasks and assign resources according (o
the site visits, the information given in the contract and
specifications related with the project. However, as the
project progresses some conditions of the work may
change. These changes may affect originally planned
means and methods. Finally, the affected activities cause
the project total cost and duration to increase. In
construction projects, il nol managed properly in
accordance with the contract, changes are likely to result
in claims between the project participants, In this study,
a delay analysis methodology which is based on time
impact anzlysis B proposed. The am of this
methodology is to quantify impacts of work changes on
the schedule and identify the responsible parties for these
changes. The proposed methodology comprises of 3
steps: identification and quantification of delays,
allocation of these delays to responsible parties and to
calculate overall impact of changes on time. The major
benefits of this methodology are; a) its ability to handle
and quantify changes in a step by step procedure b) it
helps decision makers to give reliable decisions by
monitering the impact of changes during the project™s
life cyele. Construction professionals may use o 1o
apportion impact of changes in a systematic and relinble
way. An application of this methodology on a project
demonstrates the supenionty of the process in explaining
the dynamic nature of changes and in apportioning the
impacis between different parties in a sysiematic way

L INTRODUCTION
The construction industry mainly caters to the need of
providing shelter, hamessing energy and creates public
access. The basic human needs have not changed over
time even though the process and environment in which
designer or construclor  operatc  have
increasingly more  complicated.  Rapidi
technology has made challenging const
which were impossible to imagine in/ the
generations, India is the one of the developir

which is cencentrating in the development bf

5:-';:-\.__ - r.,:“.:
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buildings and &t e same time maintaining all existing
building. The government is spending 2 lot of money for
the new infrastructure works especially schools,
hospitals, universitics and low cost housing projects,
With this investment, many coniracting companies ane
being set up. At the same lime multinational companies
are looking forward in exploring the construction
industry in India. By looking for the expenditure of the
construction  industry, the project  management
profession is being very valuable for the construction
companies in order to make sure the projects can be
completed successfully, The project management
knowledge becomes the critical part in the project
because it contains the knowledge in controlling the cost,
scheduling, and reseurces. o this Froject Management
field, project manager plays very important role in the
construction project. Project management professionals
are responsible for eénsuring the project completes
successfully, thus it is important for them to have
expenience and knowledge in Project Management
techniques.

Case Study:

The project”s name is ORCHID VILLA, situated in
Abids, Hyderabad.

i FE EDGE CONSULTING ENGINEERING
SOLUTIONS, India iz the pmject management
consultants and M5 SKE Constructions and Co. is the
contractor for the building project.

Project Detadls:

Mame of the project : ORCHID VILLA Total Site arca
500 s melers

Built up arca ; 310 sq meters

Mumber of Floors : Cround + First Total Froject
Duration : 12 Months Civil works Duration : § Months
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Abstract—Delay is one of the most common problems
in the construction industry, At the time of bidding
contractors plan tasks and assign resources according to
the site visits, the information given in the contract and
specifications related with the project. However, as the
project progresses some conditions of the work may
change. These changes may affect originally planned
means and methods. Finally, the affected activities cause
the project tofal cost and duration to increase. In
construction projects, if not managed properly in
accordance with the contract, changes are likely to result
in claims between the project participants. In this study,
& delay analysis m:lhudulug;r which is based on time
impact analysis is proposed. The aim of this
methodology is o quantify impacts of work changes on
the schedule and identify the responsible parties for these
changes. The proposed methodology comprises of 3
steps: identification and quantification of delays,
allocation of these delays to responsible parties and to
calculate overall impact of changes on time. The major
benefits of this methodology are; a) its ability to handle
and quantify changes in a step by step procedure b) it
helps decision makers to give reliable decisions by
monitoring the impact of changes during the project”s
life cycle. Construction professionals may wse it to
apportion impact of changes in a systematic and reliable
way. An application of this methodology on a project
demonstrates the superiority of the process in explaining
the dynamic nature of changes and in apportioning the
impacts between different parties in a systematic way

1. INTRODUCTION

The comstruction industry mainly caters to the need of

providing shelter, hamessing energy and creates public
aceess. The basic human needs have not changed over
time even though the process and environment in which
designer or construcior operate  have become
increagingly more complicated. Rapidly escalating
technology has made challenging &mammn' Enﬁ;#ﬂr

which were |mpn5=si|:rlt to mﬂgma
gencrations. India is the one of the dn: EEE
which is concentrating in the d:\-‘tiﬂptb?ﬁ(
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buildings and at the same time maintaining all existing
building. The government is spending a lot of money for
the pew infrastructure works especially  schools,
hospitals, universities and low cost housing projects.
With this investment, many contracting companies are
being set up. At the same time multinational companies
are looking forward in exploring the construction
industry in India. By looking for the expenditure of the
construction  industry, the project management
profession is being very valuable for the construction
companies in order to make zure the projects can be
completed  successfully. The project management
knowledge becomes the critical part in the project
because it contains the knowledge in controlling the cost,
scheduling, and resources, In this Project Management
ficld, project manager plays very imporant role in the
construction project. Project management professionals
are responsible for emsuring the project completes
successfully, thus it is important for them to have
expericnce and knowledge in Project Management
technigues.

Case Stody:

The project™s mame is ORCHID VILLA, situated in
Abids, Hyderabad.

Mfs EDGE CONSULTING ENGINEERING

SOLUTIONS, India 15 the project mansgement
consultants and M/s SK Constructions and Co. is the
contractor for the building project.

Project Details:

MName of the project ; ORCHID VILLA Total Site area :
00 50 meters

Built up area : 310 sq meters

Mumber of Floors : Ground + First Total Pn:ucct
Duration : 12 Months Civil works Duration : 8 Months
Cost of the Project ; 26 Lakhs INR
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Abstraci—Delay i5 one of the most common problems
in the construction industry. At the time of bidding
contractors plan tasks and assign resources according o
the sile visits, the information given in the confract and
specifications related with the project. However, as the
project progresses some conditions of the work may
change. These changes may affect originally planned
means and methods. Finally, the affected activities canse
the project total cost and duration to increase. In
congtruction  projects, if not managed properly in
sccordance with the contract, changes are likely to result
in claims between the project participants. In this study,
¢ delay analysia methodology which is based on time
impact analysis is proposed. The aim of this
methodology is to quantify impacts of work changes on
the schedule and identify the responsible partics for these
changes. The proposed methodology compriscs of 3
steps: identification and quantification of delays,
allocation of these delays to responsible parties and to
calculate overall impact of changes on time. The major
benefits of this methoedology are; a) its ability to handle
and quantify changes in a step by step procedure b) it
helps decision makers to give recliable decisions by
maonitoring the impact of changes during the project™s
life eycle. Construction professionals may use it io
apportion mpact of changes in a systematic and reliable
way. An application of this methodelogy on a project
demonstrates the superiority of the process in explaining
the dynumic nature of changes and in apportioning the
impacts between different parties in a systematic way

L. INTRODUCTION
The constrection industry mainly caters to the need of
providing shelter, hamessing energy and creates public
access. The basic humen needs have not changed over
time even though the process and environment in which
designer or constructor  operate  have  become
increasingly maore complicated. Rapidhy-=8s g
technology has made challenging cons ,.-"'.
which were impossible to imagine jin cthe
gencrations. India is the one of the devebo
which is concentrating in the developme

buildings and at the same time maintaining all existing
building. The government is spending a lot of monty for
the new infrastructore works especially schools,
hospitals, universities and low cost housing projects.
With this investment, many contracting companies are
being set up. At the same time multinational companies
are looking forward in exploring the construction
industry in India. By looking for the expenditure of the
construction  industry, the project management
profession is being very valuable for the construction
companies in order to make sure the projects can be
completed successfully. The project management
knowledge becomes the critical part in the project
because it contains the knowledge in controlling the cost,
scheduling, and resources. In this Project Management
ficld, project manager plays very important role in the
construction project. Project management professionals
are responsible for ensuring the project completes
successfully, thus it is important for them to have
experience and knowledge in Project Management

technigues.

Case Study:

The project™s name is ORCHID VILLA, situated in
Abids, Hyderabad.

Mz EDGE  CONSULTING ENGINEERING

SOLUTIONS, India is the project management
consultants and M's SK Constructions and Co. i the
contractor for the building project.

Project Deetails:

Name of the project : ORCHID VILLA Total Site area :
00 sq meters

Built up area : 310 sq meters

Mumber of Floors : Ground + First Total Project
Duration ¢ 12 Months Civil works Duration | & Months
Cost of the Project : 26 Lakhs INR
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Abhstruel: Rusning costs of o bsilding is a substamial
share of its total life-cycle cost (LCC) and it ranges
between 70-80% in commiercial buildings. Despite jis
significant  contributien  to. LCC. investors  and
construction indusiry practitioners tond to mosily rely on
constructn cosd exclusively. Though the early stage
estimition of running costs s limited due 10 the
unavailability of historical cost data, several ¢ffarts have
been laken to estimate the mnning eosts of buiildmgs
using different cost estimution technigues. However, the
prediciion. aecuracy of those models is still challenged
due 1 less quality und amount of dats employed. This
study, therelore, developed an artificial negral fietwork
(ANNE model for rumning  costs  estimation of
eontiimercal bulldings with the use of building desigm
viwiahles. The sdudy was quantitively approswhed and
funneng ¢osls dala wogether with 13 bailding deign
variibles were collected from 35 commercial buildings.
The ANN miodel developed resulied in a 96.6% perfect
correlation between te running cost and building design
varkibles, The testing and validation of the model
developed indicate that there s grenler  prediclion
accuricy,  These  findings  will  enable industry
peactitioners to moke informed cost decisions on
implications of runmiing costs in commercial buildings ut
iy early siages. eliminaling excessive codis 1o he
meuireed during ile operational phase.

Eeywads. Cost madeling, Operzions cost, Mantenance
cost, Railding design variables, Decision-making, LCC,

1. INTRODUCTION  AND
REVIEW

Ulsually, costs incurred during the operationl phase of
a building responsilsle for 1 substantial share of jts Life
Cyvele Cost [LCCY, Some buildings haye intierently
higher running cost than others, such s commercia)
Buildings. For example, the running  costs  of
com mercial buildings account for over 699 of the Lokl
LCC (Wang et ol 2004). Similarly, Wang et al.
{2010revealed that the running cost of an affice
building varies between 72 to 81% of s total LCC.
Despite its contribution ta the LOC struchu
running cost is given léss focus in invesime

LITERATURE

making and investors tend to mostly rely on initial cost
alone.

A recent study on the review of existing models for
LCC estimation revealed that thers is no simple model
for estimating the running eost of buildings to dare
{Krstic and  Marenjak 2017), The application af
available methods and models Jor the FUnRingE  cost
estimation of buildings are also limited 10 the lger
stage of building [iTe cycle as these models regquire an
entensive sel of operativnal cost dats (Krstic amd
Marenjak 2017), For exmnple, Al-Hajj and Hormer
(1998) have presenied running costs maodel for
institutional buildings, with eleven cost elements and
te an accuracy of 1L13%. Similady, Kirkham et al.
(2002) and El-Haram e al. (200Z) have developed
WLCC models for hospital buildings where cost
components such as focilities managemen costs.
Enerpy costs, mamtenance costs, residual costs, and
discount rate were determinants of WLOC, Early -stuge
supportive  running  cost  estimation  models  are
therelore essential as it provides implications of coss
1o be incurred during the operating phase of buildings
at early design stages of building constructjons,
Estimation of cost of o peoduct, Eyslem, OF service
based on its determinants s n well-known and
approved methad For cost estimation over the yenss,
For example. Kitkham ef al {1990 have develaped an
ereTEY cosl model for sports cenires based on building
design variables such as the nomber of users and o
area. However, Kesti¢ and Marenjak (2017) stressed
that these models are not hased on sdequate historical
cost records and not based on the available eost
structure, rather than siandard cost strueture. Authors
turther indicate that the models deveboped so far ignone
sume important faclors such as the age. location, level
of occupancy, and standards of operation,

Deciding through which type of building to include in
a lorecasting modal is net the only problem, The
choice of modelling technique is also impartant
{Boussstbaine el al.  1904), Among the statistical
approsches, regression fechnigues deserve aitertion
1o relative ease of implementing
computational  power
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Absirset: Runniig costs of a building is a substanial
share of it tetal life-cycle cost (LCCY and it ranges
between 70-80%% in commercial buildings. Drespite its
significant  contibution  to  LOC.  investors  and
construction imbusry praetitioners tend to most by rely @i
constiuction cost exclusively, Though the early slage
estimalion of maning costs is limited due 1o the
unavailability of historical cost data, several e fMorts have
been tiken 1o estimate the unning costs of basildings
using different cost estimation technigues. However, the
prediction accuricy of those models is sill challenged
due o less quality and amount of data emploved. This
stucy, therefore, developed on antificial newsl network
{ANN] model for nening costs  estimation  of
commercinl buildings with the use of building design
varinbles. The stody was quantitively approached amd
funming cosds dota together with |3 building design
varisbles were collected from 35 commercial baildings.
The ANN model developed resulted in 2 96.6% perfect
correlution between the running cost and building design
varibles. The testing and validmion of the model
developed indicute that fhere is grester prediction
securicy.  These  findings  will  enable  indussry
praciilioners o wake nformed cost decisions on
Implications of meming costs in commercial basildings ae
i3 erly slages, eliminating escessive costs {0 be
imcurred during ihe operational phase.

Reywords: Cost madeling, Opermions cost, Maintenarce
cost, Duilding desiyn variables, Decision-making, LOC,

1. INTRODUCTION  AND
REVIEW

Usually, eosts incurred during the operations) phase of
a building resporsible for 1 substantial shore of jis Life
Cyele Cont (LCC). Some buildings have imheremly
higher runing cost than others, such as commercial
buildings. For example, the runming costs  of
commercial buildings secount for over 894 of the ol
LCC {(Wang e al. 2004). Similacly, Wong et al.
(X iDrevenled that the rumning cost of an office
building varies bebween 72 to B1% of its tatal LOC,
Despite its contribution to the LOC structure, aften
THARINE Cost is given less focus in investmengd
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Figign of less computational power than olher statistics]
et g
. ﬂ_:- ..1. h\l

making and nvestors tend to mostly rely on inltial cost
alone.

A recent stidy on the review of existing models for
LCC estimation revealed that there is no simple model
for estimating the running cost of buildings to date
(kestic and Marenjak  2017).  The applicetion of
available methods and models for the Funnmg cost
estimation of buildings are also limited 1o the later
stage of building life cycle as these models Fefuire on
extensive sel of operational cost dats {Kestit nod
Marenjak 2017). For exampie, Al-Hajj and Hormar
{1998) have presenied a running costs model for
institutional buildings, with eleven cost elements and
o am accurscy of 1.13%. Similarly, Kirkham et gl
(2002} and El-Haram e1 sl (20027 have developed
WLOC models for hospital buildings where cost
cumpeneils such as focilitics management  costs,
BNRrgy Costs, maintenance costs. residual costs, and
diseoumt mte were determinants of WLOC, Early-stage
supportive  running.  cosl  estimation medels  are
therefore essential as it provides implicntions of casts
to be incurred during the apemting phase of Buildings
al early design stages of building constructions,
Estimation of cost of o product, sysheme, Or Servieg
based on i determinamis is 8 weli-known  and
approved method for cost estimation over the years.
For example, Kirkham et al, (1990 )have developed an
energy cost model for sports centres based on building
design variables such as the number of users and flaar
arex. However, Krsti¢ and Marenjak (2017) stressed
that these models are noi based on adegquare historical
cost recerds and nol based on the available cost
structure, rather than standard cost structure. Authors
Turther indicate that the niadels developed so far ignore
some imporiant factors such as the e, location, kevel
of oceupancy, and standards of operation,

Deciding through which iype of bailding to mclude m
a forecasting model is not the only problem. The
chofce of modelling technique is also Impartant
(Boussabaine ot al. 1994 Among  the statisiical
ipproaches, repression lechnigues deserve altention
due 10 relative ease of implementing and requirement
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Abstrict: Runnaig costs of a building is a substantial
share of its todal hife-cycle cost (LOC) and it ronges
between TI-80% in commencal buildings, Deéspite #s
significanl  comfribution o LCC, investors  sind
constructson industry practitioners tend to mestly rely on
construction eost exclusively. Though the erly stage
estimation of runoing costs s limited due to the
unavailability of historical cost data, severnl efforts have
been loken to estimate the running costs of buildings
using different ¢ost estimation technigues. However, the
predactin aceuracy of those models is still challeaged
o B less quality and amount of data employed. This
study, therefore, developed an antificial neural network
[ANBNY  model  for  running  costs  estimation  of
commercinl buildings with the wse of building design
viwibles, The siudy was quantitively appronched and
runiing costs dota together with 13 buflding design
vawinhles were collected from 35 commercial buldings,
The AMN model developed resulted in o 96.6% perfect
cacrelation betwean the nmning cost and building design
varinbles. The lesting ond validation of the model
developed indicate that there 35 greater prediction
oceuracy.  These  findings  will  enable industry
practiioners to wake informed cost decisions on
implications of running costs in commercial buildings nt
it= enrly sages, eliminaling excessive cosls 1o be
incurred during the operstional phase

kevwords: Cost modeling, Opeisdtions cost, Mainfemnce
cosl, Building design varishles, Decision-making, LOCC

1. ENTRODNUCTION
REVILEW

Lisually, costs incurred durning the operational phase of
a building responsible lor o substantial share of its Life
Cycle Cost (LCC), Some buildings have inherently
higher muinning cost than others, such as commercial
buildings, For example, the running costs  of
cowrmercial buildings account for over 69% of the dotal
LCC (Wang et al. 2004). Similarly, Wong el al
(20 10 eveabed that the running cost of an office
building varies befwesn T2 i 81% of (5 tot A
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muking and investors tend to mostly rely on initinl cost
alone.

A recent study on the review of existing models for
LLC estimation revealed that there is no simple model
for estimating the running cost of buildings o date
(krstic and Marenjak 20017), The application of
available methods and models for the running cost
estimation of buildings are also limited 1o the later
stape of building life ¢ycle as these models require an
extensive sel of operational ¢ost dala (Krst nnd
Marenppk 2007). For example, Al-Hajj and Homer
(1998} have presented & running costs model for
institutional buildings, with eleven cost elements and
to an accuracy of 1.13%. Similarly, Kitkham et al
12002} and El-Haram et al. (2002) have developed
WLLC models for hospital buildings where cost
componenis such @s  facilities  management  cosls,
ENETEY COsLS. mainienaince costs, residual costs, and
discount mle wene determinants of WLCC. Early-siage
supporlive  Tunming  cost estiination  models  are
therefore essential as it provides implications of costs
I be incurred during the operating phase of buildings
at enrly design stages of huilding constructions.
Estimation of ¢ost of a prodect, syslem, of service
based on i3 determinents s & well-known  and
spproved method for cost estimation over the vears
For exnmple, Kirkham et al. { 1999)have developed an
energy cost madel for sports centres based on building
design variables such as the number of users and foor
aren. However, Krstic and Marenjak (2017) siressed
that these models are not based on adeguste historeal
cost records and not based om the awvailible cost
structure, rather than fandard cost structure, Authors
further indicate thar the models deve |n|'_|=|:| w0 for ig_nnr{
soune important factors such as the age, location, level
ol occupaney, and stimdards of operation.

Duciding throvgh which tvpe of building o inchsde in
a forecasting model s not the only problem. The
choice of modelling technique 35 also imporant
(Boussabaine el al, 19993, Among the  staistenl
approschies, regression technigues deserve  atlention
to relative ezse of implementing and reguirement
statistical

Gt Gl of Eegineasing & Techmetogy
ar. Hydarabad-B6, TS

illage Code O

Foeean



International Journal of Research in Mechanical, Mechatronics and Automobile Engineering (ILJRVIVAE)
ISSN: 24548-1435 (Print) | 2454-1443 [online) Valume 3, Issue 4, Special issue

Design & Analysis of Multi-Storied Building using Sap 2000

'Mr Wajahat Ali * Mr Fagrudin [/Mr Veerabadra Rao
' Assistant Professor,Dept of CIVIL Shadan College of Engineering and Technology HYD, T.5,INDIA
;ﬁs.i:islarll Professor,Dept of CIVIL, Shadan College of Enginecring and Technology HY D, T.S.0NDIA
g e, Professor, Dept of CIVIL,Shodan College of Enginecring and Technology HYT3, 1.5, INDEA

Abstract—The technique of sensor fusion addresses the issues relating to the optimality of decision making in the
multiple-sensor framework. The advances in sensor  and  dymamic  analysis From model

fusion enable te perform intrusion detection for both rare
and new attecks. This project discusses this assertion in
detail, and describes the theoretical amd experimental
work dome to show its wvalidity. The aitack-detector
relationship is  initially modeled and vabdated o
understand the detection scenario, The different metrics
available for the evalwation of intrusion detection
svstems are also introduced. The usefulness of the data
set used for expenmental evaluation has been
demonstrated, The issues comnected with  intrusion
detection  svstems are analyvzed and the need for
incorporating  mulliple detectors and  their fusion s
established in this work. Sensor fusion provides
advantages with respect to reliability and completeness,
in addition to intuitive and meaningfsl resulis, The goal
for thiz work is to investigate how to combine data from
diverse intrusion detection sysicms in order W improve
the detection rae and reduce the false-alaom rade, The
primary ¢bjective of the proposed project work is to
develop a theoretical and practical basis for enhancing
the performance of infrusion detection systems using
advances in sensor fusion with easily available intrusion
detection systems. This project  introduces the
mathematical basis for sensor fusion in order 10 provide
encugh support for the accepiability of sensor fusion in
performance  enhancement of intmusion  detection
systems.,
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1. INTRODUCTION
The pnnciple objective of this project is to analyze and
design @ multistoried building [G + 3 (3 dimensional
frame)] wsing SAP 2000. The design involves load
calculations manually and analyzing the whole strugture
by SAP 2000. The design methods used in SAP=
analysis arc Limit State Desipgn cﬂn[mminlyfth‘l.i

Standard Code of Practice. SAP 2000 features @
the-art user interface, wvisualization tools, p&w :
analysis and design engines with advanced finite?l
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capabilitics
gencration, analysis and design to visualization and
result venfication, SAP 2000 is the professional’s
choice, Initially we started with the analysis of simpie 2
dimensional frames and manually checked the accuracy
of the software with our results. The results proved to be
very accumate. We analyzed and designed a G + 3 storey
bulding [2-D Frame] initially for all pessible load
combinations [dead, live, wind and seismic loads).

Cur project involves analysis and design of multistoried
[G+3] nsing a very popular designing software SAP
2000, We have chosen SAP 2000 because of its
following advantapges:

=  Easy 1o use interface,

= Conlormation with the Indian Standard Code,

= Versatile noture of solving any type of preblem

= Agcurasy of the solution.

The design of e buillding s dependent upon the
minimum requirciments as  prescribed in the Indian
Standard Codes, The minimum requiremenis periaining
10 the stmuctural safety of buildings are being coverad by
way of laying down minimum design loads which have
to be assumed for dead loads, imposed loads, and other
external loads, the structure would be required to bear.
airict conformity 1o loadine standards recommended in
thiz code; it is koped, will nol only ensure the smchoral
zafety of the buildings
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Absiract—The technique of sensor fusion addresses the issues relating to the optimality of decision making in the
multiple-sensor framework. The advances in sensor  and  dynamic analysis  capabilities. From  model

fusion enable to perform intrusion detestion for both rare
and new attacks. This project discusses this assertion in
detall, and descnbes the theoretical and cxperimental
work done to show its wvalidity. The atiack-detector
relationship is nitially modeled and wvalidated to
understand the detection scenario, The different metnics
available for the evaluation of intrusion detection
systems are also introduced, The usefulness of the data
set used for expenmental ewvaluation has been
demonstrated. The issues connected with intrusion
detection systems are analyzed and the need for
incorporating  multiple detectors and their fusion is
estnblished in this work, Sensor fusion provides
advantages with respect to reliability and completeness,
in addition 1o intuitive and meaningful results. The goal
for this work is to investigate how to combine data from
diverse intrusion detection systems in order 10 improve
the detection rate and reduce the false-alarm rate, The
primary objective of the proposed project work 15 o
develop a theoretical and practical basis for enhancing
the performance of intmusion detection systems using
advances in sensor fusion with easily available intrusion
detection  systems. This project introduces the
mathematical basis for sensor fusion in order to provide
enpugh support for the acceptability of sensor fusion in
performance  enhancement of infrusion  detection
sysicms.

Keywords: What is sap 2000, Types of load considered,
Fundamental natural period, Dynamic analysis, Analysis
of load, Structure and support, Beam design, Column
OCsIgn.

L INTRODUCTION
The principle objective of this project is o analyze and
design a multistoried building {G + 3 (3 dimensional
frame}] using SAP 2000. The design involves load
calculations manually and snalyzing the whole structure
by SAP 2000. The design methods used in SAP
analysis are Limit Statc Design conforming 1
Standard Code of Practice. SAP 2000 features,

generation, analysis and design to visealization and
result verification, SAP 2000 5 the professional’s
choice. Initially we started with the analysis of simple 2
dimensional frames and manually checked the accuracy
of the software with our results. The results proved to be
very accurate. We analyzed and designed a G + 3 storey
building [2-D Frame] initially for all possible load
combinations [dead, live, wind and seismic loads).

Our project involves analysis and design of multistoried
[G+3] vsing a wvery popular designing software SAP
2000. We have chosen SAP 2000 because of its
following advantages:

« [Easy to use interface.

o  Conformation with the Indian Standard Code.

- WVersatile nature of solving any type of problem

*  Accuracy of the selution,

The design of the building is dependent upon the
minimum requirements as prescribed in the Indian
Standard Codes. The minimum requirements pertaining
to the structural safety of buildings are being covered by
way of laying down minimum design loads which have
to be assumed for dead loads, imposed loads, and other
external loads, the structure would be required to bear,
Strict conformity to loading standards recommended in
this code, it is hoped, will not only ensure the straciural
zafety of the buildings
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Abstract—The technique of sensor fusion addresses the
multiple-sensor framework. The advances in sensor
fusion enable to perform intrusion detection for both rare
and new attacks. This project discusses this assertion in
detail, and describes the theoretical and expcrimental
work done to show its validity, The attack-detector
reletionship is initially modeled and validated to
understand the detection scemario. The different metrics
available for the evaluation of intrusion detection
systems are also introduced. The usefulness of the data
set used for experimental evaluation has  been
demonstrated. The wssues connected with intrusion
detection systems are analyzed and the need for
incorporating multiple detectors and their fusion is
established im this work, Sensor fusion provides
advantagss with respect to reliability and completeness,
in addition to intitive and meaningful results. The goal
for this work is to investigate how to combine data from
diverse intrusion detection systems in order to improve
the detection rate and reduce the falsc-alarm rate. The
primary objective of the proposed project work is to
develop o theoretical and practical basis for enhancing
the performance of intrusion detection systems using
advances in sensor fusion with easily available intrusion
detection systems. This project introduces the
mathematical basis for sensor fusion in order to provide
enough support for the acceptability of sensor fusion in
performance  enhancement of intrusion  detection
Eysiems,
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1. INTRODUCTION
The principle objective of this project 15 to analyze and
design a multistoried building [G + 3 (3 dimensional
frame)] using SAP 2000. The design involves load
calculations manually and analyzing the whole structure
by SAP 2000. The design methods used in SAP 2000
analysis are Limit State Desipn conforming:H i

issues relating to the optimality of decision making in the

and dynamic analysis capabilities. From model
generation, analysis and design to visualization and
result wverification, SAP 2000 is the professional’s
choice, Initially we started with the analysis of simple 2
dimensional frames and manually checked the

of the software with our results. The results proved to be
very accurate. We analyzed and designed a G + 3 storey
building [2-D Frame] initially for all possible load
combinations [dead, live, wind and seismic loads).

Our project involves analysis and design of multistoried
[G+3] using a very popular designing software SAP
2(MM). We have chosen SAP 2000 because of its
following advantages:

*  Easy to uze interface.

*  Conformation with the Indian Standard Code,

* Versatile nature of solving any type of problem

* Accuracy of the solution.

The design of the building is dependent upon the
minimum requircments as prescribed in the Indian
Standard Codes. The minimum requirements pertaining
to the structural safety of buildings are being covered by
way of laying down minimam design loads which have
to be assumed for dead leads, imposed loads, and other
eaternal loads, the structure would be required to bear.
Strict conformity to loading standards recommended in
this code, it is hoped, will not only ensure the structural
gafety of the buildings
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Ahbstract Ahstract; Shear walls are structural syvstems
which provide stability to stroctures from lateral loads
like wind, seiemic loads, These structural systems are
constructed by reinforced comcrote, plywoodtimber
unreinforced masonry, reinforced masonry at which
these systems are sub divided into coupled shear walls,
shear wall frames, shear panels and staggered walls. The
present paper work was made in the interest of studying
and analysis of various research works involved in
enhancement of shear walls and their behaviour towards
lateral loads. As shear walls resists major portions of
lateral loads in the lower portion of the buildings and the
frame supports the lateral loads in the upper portions of
building which is suited for soft storey high rise
building, building which are similar in natare
constructed in India, As in India base floors are used for
parking and garages or officers and upper floors are used
for residential purposes.
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L. INTRODUCTION
In structural engineering, a shear wall is a structural
system composed of braced panels (also known as shear
panels) to counter the effects of lateral load acting
on a structare. Wind and seismic loads are the most
common Joads that shear walls are designed to
carry.Shear walls resist in-plane loads that are applied
along its height. The applied load is generally transfermed
to the wall by a diaphragm or collector or drag
member.  They  are  built in wood, concrete, and
CMU {masonry).

Shear walls must provide the necessary lateral strength
to resist horizontal earthquake forces. When shear walls
are strong enough, they will transfer these horizontal
forces 1o the next element in the load path below

Fig 1.1: Shear wall

Shear walls also provide lateral stiffoess to prevent the
roof or floor above from excessive side-sway. When
shear walls are siiff enough, they will preveni floor and
roof framing members from moving off their supports.
Also, buildings that are sufficiently stff will usually
suffer |ess nonstructural damage.

The strength of the shear wall depends on the combined
strengths of its three components: lumber, sheathing and
fasteners. Later in this section you will learn how each
component affects the strength and how strength is lost
by improper installations. When all of the components
are properly in place, the shear wall can provide its
intended strength. For shear wallsheathing, the 1994
Uniform Building Cods (UBC) permits the wuse of
gypsum wallboard, cements plaster, fiberboard, wood
particleboard, plywood and oriented strand board.
Previous editions of the UBC also allowed wood lath
and plaster, horizontal and diagonal sheathing for shear
walls. All of these sheathing materials provide different
strengths. The LIBC shows these strengths in pounds per
foot of wall length, Fasteners for shear wall construction
may bestaples, screws or nails. Denser lumber species
provide stranger fastener strengths, Values for shear wall
strengths assume a dense lumber species like douglas fir-
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lateral loads in the lower portion of the buildings and the
frame supports the lateral loads in the upper portions of
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L INTRODUCTION

In struciural engincering, a shear wall 15 a structural
system composed of braced panels (also known as shear
panels) 1o counter the effects of lateral load acting
on & structare. Wind and seismic loads are the most
common loads that shear walls are designed to
carry.Shear walls resist in-plane loads that are applied
along its height. The applied load is generally transferred
o the wall by a diaphragm or collector or drag
member. They are  buoilt in wood, concrete, and
CMU (masonry),

Shear walls must provide the necessary lateral strength
1o resist horizontal earthquake forces. When shear walls
arc strong cnough, they will transfer these horizontal
forces to the next element in the load path below them.

€, -
Hﬁ‘mane wood structural pa

O, 0

Fig 1.1: Shear wall

Shear walls also provide lateral stiffiress to prevent the
roof or floor above from excessive side-sway. When
shear walls are stiff enough, they will prevent floor and
roof framing members from moving off their supports.
Algo, buildings that are sufficientdy suff will usually
suffer less nonstructural damage.
The strength of the shear wall depends on the combined
strengths of its three components: lumber, sheathing and
fasteners. Later in this section you will learn how each
component affects the strength and how strength is lost
by mmproper installations. When all of the components
are properly in place, the shear wall can provide its
intended strength. For shear wallsheathing, the 1094
Uniform Building Code {UBC) permits the use of
gypsum wallboard, cements plaster, fiberboard, wood
particleboard, plywood and oriented strand  board.
Previous editions of the UBC also allowed wood lath
and plaster, herizontal and diagonal sheathing for shear
walls. All of these sheathing matenials provide different
strengths, The UBC shows these strengths in pounds per
foot of wall length. Fasteners for shear wall construction
may bestaples, screws or nails. Denser lumber specics
provide stronger fastener strengths. Values for shear wall
strengths assume a dense lumber species like douglas fir-

or southern pine. Thicker frapung members also
ing strengths.
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