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1.AME

Cuverdly oajor structural syatemn fov datnestic
hougng s a wedliype reindbeced el slruciure
which 1ism up 1o 33 storics. Pomewk is the
wajor factor for construction time and ool in
cercrele conatroction. Mence, orstructior eliciency
can be impeoved by optimally cperating shove-slab

systent. The disasters in RO conslvoction are
mainly dug o excessive load applied o fulse
wark and premacore remaval of supgeat. For the
early steiking of forrns, sulicient. conpressive
gtrength of esrdyvoncrete iz essendial for Che
safely of structure during coratesetion.

Mot of astodies on the comstroction-losd
distribution referred o a simplified  methed
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suggested by Grundy and Kabailia in which
the infinite #iTnesz of supports and  time-
independent atiMmess of Moor slabe are assumed.
Teking msve realistic szswmpione in analysis
model, Liv ef al coreluded that the simplified
method is spprooriate in predicting maxiroum
slab  wienl and shore boads, bot it s
necpssary e inteoduce madilicatken coellicient
1o sssess accurate load disteibution. Stivaros
and Halwsen analyzed the comsteoctione-losd
distribution of rultistory boilditgs by applyvirg
equivatent [rame methed 10 nmulibay  model,
findirgr ihat the st sgnificars facler 6
disteibuting conalructice loads te slabe and
suppta i the ghodrg-swstorn gtiffaees. El-Shahhat
and Chen presemted a coorpdex prooedure 1o
improeve the shote-alal inlersclion by otiliging
deflection approach for the aleps of reenoving
ghoges and reshores ™ =

In thds paper, based on the field aurves
of wall-type apariment boildings during
consiiction,  stresaecs  in Soor  slabs and
aupporis and slab deflection during constraction
are axamined. The feasibility of sharlesing
corstraction  rate fom the stand  paint of
giructural  safety 8 slodied by charging
corstraction cpcle and supgoel. sysietn.

2. Paramelers Influencdng  Construction
~Loed Distributlons

The wain porsensters influencing kad Setribations
in slab and support during wemsieoction are
corstruction load, ooerete placeovend  path, slab
support. condition, shorirgs systen, consteusiion
rate, and the progestics of concrate ™

Constrockion keds can be dassilied into dead
lnad doe to conerete slab and farrwotk svetem
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and live lead due Lo workers, equipment, and
irmpad. In additbon o these koads, harizontal
lead doe 1o comerete plassrsent should be
comsidered in the design of fowwsark system.
Hewever, in this study, as the lateral stabalicy
of slab fommwork is conetrained b the wall, the
effect of hoizoniad load iz not included. The
Joads applied dudng constructian ks shown in
Tale 1. The impact leed I8 considersd ooly
during corcrete pouring while the tonatruction
live load iz consideaed duing conoete pouring
ard curing.

Tuhbe 1 Canstroction kuad

Concrede stab 2300 kglm™
Dend - o
Load Feoarm 40 kel
Support 30 kgfim®
: Impaet Load | 805 of skab weight
Lave Load - - —
Lave: Lowd T8O kgl

The jeinls Beoween walls and clabs  are
vigid-ended because the oonorele ame  poure]
simultanecusty. As the end of support 38 not
coenpletely fixed an the opper and lowsr of
slaba, the joeint between slab and shore s
vegarded as & hinge ™

The rate of the conmrete atremath development
depends mainly on the oonemsde age, cemend
trpe, and coring tengeratore. [n this stedy, the
coenpressive strength of comenete s determined
uwring the matority methodd). To take into
avoount the tinedependend slab stiffness the
weodnlus  of  elasticity  of slab  concrele s
estimated using 01! ehich zhowed a close
velstionship with the experimental vesult.” The
development.  of  compressive  strength  and
wedulus of ebasticity are shown in Fig. 1.
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I additice 1o these factons, nondinesy behavior
of shoves and corerele ereep may affect on the
lewd distributice bot, the offot was und o be
gractically insigmificar”

3. Suney of Corstruction Siles

Two crestroctkon siley gre surayed 1o prepare
deda on slabesupport  systern, The rate of
corsiraction and shoering svslem were  10-day
per story and  L-shoing adthe Z-tesharing T
both sites, respectively. The size of the living
rooot wis L2 <4 3mlsite 1 oand 5.8 X7.0msiie
21 Cancrete design sieength wis 240 kafon®,
The realeniads for fomaork and dimencions are
ghowen in Table 2.

4. Modelng according 1o Construction
Sequence

In the roodeling of steay anit, Bying roarn and
hitchen aves are selocted because this arsa is
the lagest one surrounded by walls G bath
cases. Based on the proviously mentioned
factors, the asswmplions intreduced in the
wrendeling are as folkews:

(1 Hate behove elostheadly, and tholir stilfrosses

Tubke ? Dumension ol bakdng avd formeark

Gike 1 Lie 2
Ftory height itk 230
flab thicknexs T35 16
Exteenal
&3 . ) 05
Bupport | Plzaneter B
Isteel . N
e Tépe shickupss 021
pipa!
Spacing )~ TR U B V]

Wl mnit om

are time-depersdont.

02y Browes and reshores sl s contineous
unifcern elastic supports and  bohave
clestically,

L3k The foundation is rigdd and urvielding,

Gy The joints beoween the slaba and sealls

arve ripgdended and the wall iz rigid.

(5F Juioks between slabs and shovs o

phrrtnded.

The plate clopent and truss  cleresd of
MIDAS were utilized o roodel slab and sugeort.
gespectively, The wefuation ol stessses in the slab
was done aeoveding to the constnielbon seqpiernse
and rate ilhustrated in Tulle 5.7

4. Analysls Resulis
4.1 Stresses

For the 1w cases razsimum values of stresges
are ooeed at the secomd and  thind  Doms
sooding o construction sequence. The rale of
constraction was W-day per stary.

The allowalde congressive and show slyessos
are 1.3 faand 053 \/I"_.k reapectively.  The
maxivwm eompressive stress s shown in B 4
As the site @ has the larger slab, meak stross
alza much highey than that of aite 1 when fresh
coackele was poured on the upper oo, Locuds
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It iz notboeable that the stress ab the stape of
getneaing reshore fom the gound in the 2nd
fIoor of site 1 oescoeded thad at the stepe of
copicrels pouring on the 3nd floor. which was
awd true of site 2.
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In Fig. 5, ihe shear siee eeeceded the

allowable ore Ly 80% in the 3d Moor of site 2
The pap of the mwexiour sheay atress betwoen
B and 3ed Joces are ek higher than that of
ihe eovgregsive sbress,

4.2 Axial force mn support

The sdal force in support 38 shown in Fig, 6.
The Paroz in the Lst level support exceodod the
stloovabbe vadoe by 97%, while in the 2nd lovel
it owas aoceptable. iU s moliocabde that the pap
of the axial feece In the Tsc ard Zrd lovels
increaaes g5 slab ooorete hiodens and the et
foved shore becomws reshore, relieving the losd
freen the 2nd level shove, As the overload of
shore can cause the oollapse of the shoring-
ayatemm, placing herizontal Bacing in the Ist
level  may  reduces  the  possibility of the
collapse.
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4.3 Slab Defection

The mesdreen vertizal deflecticn of the slab
wag B 18em for the site 1 and 0.26crn for the
gite 2iF 71 Thiz is G bedws Moo the allvssble
value which & keaed on the it o spand360.
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4.4 Effect of Corgrucion Rate and Shoring
System

One of 4 oway 10 eerste constiiction site
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ceomamically is Lo shboten  eopsbruction  ting
with  maimainirg steoctueal  safety.  Analysis
with T-day cyede s dore: 1o find oot the effees of
carly Torme strilirg.

In Fig. 8, corgresaive stices at the 2rd Dot s
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cornperad. The pesk poings shifled horizonally,
cueecding the allawable value shigely in site 2.
Also, howizontal shiftivg of peak wirts can e
foure  in the case of shear sbiessiBig. 00,
deflectioniFig. 100, Hewever, the peak of asial
foree in the shoves i incveseed abool 2% in site
HFig. M1 This i doe to insuflicient slub
aLifTress.

Premature yemoval of Forra feads Lo oracking
in the  alak.  coosing  subsegeent  defoels.
Beinfvecing reshodog can be a poseible solutkon
1o this prokden.
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Hemee, two bvpes of reshaing with T-day
crele for site 1 s cxamingd Tesbwadng ivge
T-currert  syatem,  Toshoting  tyvpe  2-doublesd
ameunt o reshore. The maximum  compressive
and shear stress, axial foree e compared in
Table 1. The offect of incressing roshoting is
well reflected in the let Jevel shove, selioving
sockal fovce b XER The seeored Mooy yache than
the third floor is benefiled by the rehoring
reinforcoment.

Tuve 4 Dompusisa of wesbues S,

Typa | Typs ¥ Rt
AL F L S 2
| ome | amn | o | O | AE

Conpression | 347 | 403 | 194 | 3R2 | 0TS | 095

Shear T2E | 156 | 1150 | 130 | OS6|

ISy

L

Axial force | 2304 | V10| 1R TES | DGR |0

Z

Moted wnll kelfem®. ke, 3PVILY Snd fleor slab or
Ist vl shore

5, Cardlusion

Based on the Nedd swwer of constyuction
pites, the struciural behador of fleor slab and
ghoeitg  swstemn, and the elfect of chengivg
coaeiaction rate and reshoring are examined.
The Orelings of this stwdy can be surrmarized as
follwas:

10 The coenpressive sliss in the larpr gnd
thivker alab was higher thane in the smalbor
and thinney one, but, this is mot true of the
shuat stress.

21 The difference of the shear siness in the
poccay] Necr and thivd Moo wes reweh higher
than that of compressive stress. Shear stress
in the third ooy esoesid the sllowable one
at the ey agxss, ard thereboee, shoar stress

care be a couse for falsewwk fallues in
comorebs snructur duritg corsteuetion.,
Faorisorial bracing or veductng the spoding of

3
reshore ab the lst level 38 irstromental in
lessening axial foree in veshore,

1,
i

The change of coostraction yale Fon 10-3ay
10 T-day oycle beought ovdy oidrew variation
in rthe peak of streas. Bowewver.  feasible
cracking  of  slab  concrete due e enly
rerroval of Memwerk should be exierined.
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