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ABSTRAKTI

Betoni i armuar si material ndértimor &shté pérdorur qysh nékohérat e lashta dhe
sot ka njé pérhapje t& madhe né praktikén e ndértimit. Né fushén e ndértimit takojmé
shumé forma téndryshme té objekieve t€ ndértuara nga betoni i armuar, por
karakteristiké e kétyre objekteve &shté ményra e ndértimit dhe pérgatitja e betonit

si material kryesor.
N& fushén e ndértimit te objektet prej betoni té armuar dallojmé objektet monolite dhe

objektet montazhé.

E vecanta e objekteve nga betoni i parapérgatitur (objektet montazhg) éshté se elementet
strukturore, duke filluar nga themelet, shtyllat, muret dhe pllakat, sé pari pérgatiten né
njé vend tjetér té specializuar para se té transportohen pér montim né vendin e ndértimit.
Betoni i parapérgatitur éshté i njohur pér pérparésité e tij né ndértim dhe pérdoret
kryesisht né objekte té ndryshme, duke filluar nga ndértimi ilarté (ndértesat e larta),

e deri te ndértimi i urave.

Pérdorimi i elementeve nga betoni i parapérgatitur ndikon drejt pér drejt né kohén e
ndértimit, e gé éshté njé faktor shumeé i réndésishém sot né ndértim. Gjaté kétij punimi
do t& arrijmé té kuptojmé mé shumé rreth pérdorimit té betonit t€ parapérgatitur,
pérparésité dhe mangesité.

Ky punim, né fokus té vecanté ka dimensionimin e njé objekti banimi me sistem montazhé,
mure dhe pllaka. Gjaté dimensionimit dhe analizés se objektit jané pérdorur programet

Tower 7 dhe Tekla.
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ABSTRACT

Reinforced concrete as a construction material has been used since ancient times and today there
is a great spread in the practice of construction. In the field of construction, we meet many different
forms of objects built by reinforced concrete, but the characteristic of these objects is the way of

construction and the preparation of concrete as the main material.

Tn the field of construction of reinforced concrete objects, we distinguish between monolithic
objets and prefabricated objects. The special feature of objects by the pre—prepared concrete
(Prefabricated Objects ) is that the structural elements, starting from foundations, pillars, walls and
slabs, are first prepared in another specialized place before being transported for assembly at the
construction site. Pre-prepared concrete is known for its advantages in construction and is mainly
used in various objects, starting from high-rise construction (high-rise buildings) to the

construction of bridges.

The use of pre-prepared concrete elements directly affects the construction time, which is a very
important factor in construction today. During this work we will be able to understand more about

the use of pre-prepared concrete, its advantages and disadvantages.

This work has a special focus on the dimensioning of a residential building with a prefabricated
system, walls and tiles, during the dimensioning and analysis of the object, the Tower 7 and Tekla

programs were used.
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Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

1 Historiku pér Betonin e parapérgatitur
Betoni i parapérgatitur nuk éshté njé ide e re né fushén e ndértimit. Né vitet [1832-1885] Eilliam

H. Lascelles né Angli krijoi njé sistem té parapérgatitur té paneleve té murit prej betoni, Mé pas,
nocioni i betonit ‘para-pérgatitur’ pér géllime t€ médha strukturore filloi té pérdoret né fund té
shekullit té néntémbédhjeté, kur zbatimi i tij mé i garté - pér tu pérdorur né pozicionet me gasje té
véshtiré filloi me pérdorimin e traréve té dyshemesé. Frangois Hennebique (1842— 1921) pérdori
pér heré té paré betonin e parapérgatitur né njé fabriké té miellit né Francé, ku pesha vetjake e
njésive té parafabrikuara ishte e kufizuar né aftésiné ngritése té dy burrave té forté. Po ashtu
objekti i paré né Britani nga elementet e betonit t& parapérgatitur ishte fabrika e miellit “Eeaver’s
Mill né Séansea, ndértimi i kétij objekti me sistemet e parapérgatitura éshté béré né vitet [1897-
1898], né njé afat kohor prej 1 viti. Sistemet ideore té elementeve ishin nga njé arkitekt francez
F. Hennebique

Né kété kohé Louis Gustave Mouchel (1852—-1908), themelues i Grupit Mouchel u zgjodh té ishte
agjent i Hennebique né Mbretériné e Bashkuar. Mouchel pérdori njé pérzierje té elementeve
strukturore monolite dhe té parafabrikuar pér njé séré strukturash me rama betoni.

Struktura ishte sistem skeletore me tra dhe shtylla, numri i etazhitetit ishte 7 dhe me njé pozicionim
té pllakave dhe trajeve deri né 20m’. Ndértesa éshté demoluar pér shkak té ndryshimeve né
pérdorimin e tokés ku ishte i ndértuar objekti, por si njé ndértim me pérzirje té elementeve
strukturore monolite dhe té parafabrikuara kryesore daton para 40 viteve.

Gjaté viteve 1900 Bachman dhe Steinle e dalluan njé zhvillim mé té madhé té elementeve té
parapérgatitur né sistemet strukturore si psh. né ndértesén e kazinos Caoigent’s, po ashtu dhe
shtépizén e sinjalizuesit té Hennebique dhe Zublin. Gjaté Luftés sé Paré Botérore depot pér géllime
té ndryshme ushtarake ishin té ndértuara nga elementet té parafabrikuara duke pérdorur mure. Mé
voné, né vitet 1930 u pa njé zgjerim nga kompani té tilla si Bison, Trent Concrete dhe Girling, me
fabrikat e tyre té pozicionuara afér rezervave te agregatit né pellgjet e Thames dhe Trent Valley.
Arsyeja pse betoni i parafabrikuar filloj té pérdoret né radhé té paré ndryshon nga vendi né vend.
Njé nga arsyet kryesore ishte gé gjetja e drurit strukturor u bé mé e kufizuar. Disa vende,
vecanérisht Bashkimi Sovjetik, Skandinavia dhe té tjerét né Evropén Veriore Kontinentale, té cilat
sé bashku zotérojné mé shumé se 1/3 e burimeve té drurit né boté, por pér shkak té klimés qé
zotron né kéto vende duke pasur dimra té gjaté dhe té ftohté. Zhvillimin e elementeve té

parapergatitura prej BA e konsideruan si njé pjesé kryesore té ekonomisé sé tyre vendase
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autoktone. Struktura prej celikut nuk Kkishin njé pérdorim aq té madhé né vende té tjera jashté
Shteteve té Bashkuara , pasi edhe kishin njé kosto mé té larté.

Gjaté 25 viteve té ardhshme, zhvillimet né sistemet e ramave té parafabrikuara, mahi me shtrirje
té gjaté betoni (deri né 70 metra) dhe veshja paraprake rritén pjesén e tregut té parafabrikave né
rreth 15 pérgind né sektorét industrialé, tregtaré dhe té brendshém.

Prezantimi i elementeve té betonit té parapérgaitur né revista té njohura té asaj kohe té tilla si
Engineering Neés Record inkurajoi disa kompani té fillonin té prodhonin pllaka dyshemeje té
parapérgatitura né ményré qé té siguronin njé shérbim gjithépérfshirés. Né vitin 1960, numri i
kompanive té parapérgatitura gqé prodhonin pérbérés kryesoré strukturoré né Britani ishte rreth
tridhjeté.

Pérpjekjet pér té standardizuar sistemet e ndértimit me elemente té parafabrikuara né Britani ¢cuan
né zhvillimin e Kornizés kombétare té€ Ndértimit (NBF) dhe, mé voné Rregulloret e Ndértimit
Publik (PBF). Nisma e vérteté né zhvillimin e kétyre sistemeve ishte aktive mé shumé né politikén
géndrore nga Ministria e atéhershme e ndértimit Publik dhe Punéve sesa nga inxhinierét e
industrisé sé ndértimit. NBF, u krijua pér té siguruar njé sistem fleksibil dhe ekonomik té
inkuadrimit té standardizuar té betonit pér ndértesa deri né gjashté kate lartési. Duke béré njé
krahasim né mes té zhvillimeve né Evropé dhe Amerikén e Veriut, Nilson shprehet: Né mé shumé
se 30 vitet e kaluara zhvillimet e betonit té parapérgatitur né Evropé dhe né SHBA kané ndodhur
né drejtime mjaft t& ndryshme. Né Evropé, ku raporti i kostos sé punés me koston e materialit ka
gené relativisht i ulét, ndérsa né SHBA, kérkesa e fugis puntore té afté pér ndértim né vend shpesh
tejkalonte ofertén, késhtu kushtet ekonomike ndikonin né standardizim té ndértimit. Aftésia e
prodhimit té elementeve té parafabrikuara né Amerikén e Veriut jané né nivele mé té larta se ato
té Evropés. Né figurén 6 éshté treguar ndértimi i nje hoteli me etazhitet né 30 kate dhe ku ofron
5000 dhoma dhe kazino né Las Vegas 1992.

Ndérsa pjesa e tregut pér ramat e ploté té betonit té parapérgatitur ka mbetur konstant né Mbretérin
e Bashkuar, zhvillimi i betonit me fortési té larté pér shtyllat dhe pérdorimi i trareve té
parafabrikuara me paranderje, rrisin shpejtésin e ndértimit pér té rivalizuar até té celikut. Né
Evropén veriore veqganarisht né Belgjiké dhe Holand é&shté ndértimi i kullave binjake, né Bruksel
Fig 7. Gjaté ndértimit té kullave né Bruksel ku elementet vertikale kané dimensione té shtyllave
me diametér 60cm’ né hapésiré drite 9.2 m dhe lartési té traut 40cm’, arriti qé pér 8 dite pune té

arrinin ndértimin e 2 kateve.
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Fig 2. Ndértimi i viteve 1980 Eestern House
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fig 3 Surrey Docks — Londron 1980s

Fig 4
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Fig 4a

Né figurén 4 dhe 4a shihen detaje té arkitekturés té punuar né elemente té betonit té parapérgatitur
té importuar nga Belgjika.
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Fig 5. Konviktet pér studentét te Univeristet e Anglis Perendimore
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Fig 7. Ndértimi i Kullave Binjake né Bruksel né 36 Kate me elemente té parafabrikuar
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1.1 Pse éshté i ndryshém nga strukturat tjera

Cfaré e bén betonin e parapérgatitur té ndryshém nga format e tjera té ndértimit nga betoni?

Kur marrim parasysh rolin gé ka né kontekstin e zhvillimit té karakteristikave strukturore e béné

mjaft té réndésishém betonin e parapérgatitur. Pérkufizimi mé i qarté pér betonin e parapérgatitur

éshté se betoni i parapérgatitur aty ku pérgatitet nuk éshté destincaioni i tij i fundit por lokacioni i

tij i fundit do té jeté disa metra nga vendi i prodhimit. E réndésishme éshté qé distanca nga vendi

i pérgatitjes me vendin final ku do té ndértohet objekti té jeté sa mé afér né ményré gé té shmanget

transporti i shtrenjta.

Figura 1.1 Qeveria e Skotlandés

! pérgatitur né aférsi prej 60m

Pér objektin né figurén 1.1,

| elementet  strukturore jané
_ pérgatitur né njé punishte né

‘ largési prej 600 km, ndérsa pér

objektin  né figuren 1.2

- elementet  strukturore jané

2

nga vendi ku do té finalizohej
objekti.
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Fig 1.2. Elementet e parapérgatitura né aférsi té objektit

Betoni i parapérgatitur sipas pérkufizimit jané elemente gé duhet té bashkohen né ményré gé té
formojné njé struktur mbajtése si shihet edhe né fig 1.3

Fig 1.3 Elementet Strukturore mbajtése
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Free shrinkage etc.
4

o ---»

Por kur struktura i nénshtrohet
veprimit té ngarkesave e gqé mund
té jené termike duke shkaktuar
tkurrje apo té ngarkuar me
ngarkesa qé mund té shkaktojné
ndryshime véllimore, zgjatje apo
shkurtim, atéheré elementet
strukturore tentojné té largohen nga

njéri tjetri si né figurén 1.4a

Figura 1.4a: Levizje e pa penguar
né mes té dy elementeve té

parapérgatitura

10
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Férkimi i sipérfageve té dy elementeve né mes vete e pengon lévizjen dhe késhtu shkaktohet

njé forcé F=uR, e cila kjo forcé mund té shkaktoj qgarje te elementet si né figurén 1.4b

" Splitting cracks

Figura 1.4b Lévizje e penguar nga forca e férkimit.

Nga veprimet e ngarkesave né tra mund té shkaktojé rrotullim ku zvoglon gjatésin e bashkimit
Ib [gjatesia mbajtése], dhe késhtu duke krijuar njé shtypje té madhe deri sa té ndodhé shkatérrimi
lokal né maje té shtyllés si né figurén 1.4 c, por ky rast mund té eliminohet nése vendosim njé
jastiké mbajtés pér té parandaluar pérgéndrimin e shtypjes né maje té shtyllés. Nése jastiku
mbajtés éshté i ngushté shpérndarja e forcés nga pjesa e mbrendshme né pjesen e jashtme té
shtyllés shkakton njé térheqgje e cila pércillet me qgarje té betonit né njé distancé poshté jastikut,

pérveq nése prerja térthore e shtyllés éshté e pérforcuar miré si né figurén 1.4d.

11
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Figura 1.4c: Rrotullimi i traut dhe koncentrimi i forcés né majen e shtyllés

|-
l /./
T
e '/'/4/'
./- - i / n
. | _];:50 mm
Lateral f . \ < <b
bursting ——__|, | ‘ '-| 1.
cracks If' {1 “‘ax
[ | “Confinement links
beneath bearing
[
b b
b2 e

Figura 1.4d: Qarjet nga jastiku i ngusht, dhe djathtas fotos ményra e parandalimit me armatur

Nése shtylla i nénshtrohet njé force aksidentale e cila éshté H>uR, atéheré zhvendosja éshté e
parikuperueshme dhe mund té vijé deri te humbja e kushinetés nése jastiku mbajtés nuk ka
kapacitet té prerjes fig 1.4e, nése themeli i shtyllés déshton atéheré jastiku do t& humbé vetém
nése jastiku ka aftési térheqése fig 1.4f , kéto jané disa nga rastet qé e dallojn betonin e

parapérgatitur nga format tjera te ndértimit.
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Figlde Figl.4f

13



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

1.2 Strukturat prej betonit te parapérgatitur
Njé konstruksion nga betoni i parapérgatitur éshté njé bashkési e elementeve strukturore té

parapérgatitur té cilét, kur lidhen né ményré té pérshtatshme sé bashku, formojné njé struktur 3D
té afté pér t'i rezistuar ngarkesave té gravitetit dhe erés (ose edhe térmetit *). Struktura éshté e
pérshtatshme né ményré ideale pér ndértesa té tilla si zyrat, njési banesore , parkingje per makina,
shkollat dhe ndértesa té tjera té tilla qé kérkojné pengesa minimale té€ brendshme dhe hapésiré
multi-funksionale. Sasia e betonit né njé ramé té parapérgatitur éshté mé pak se 4 pér gind e
Véllimit bruto té ndértesés dhe 2/3 e késaj éshté né dysheme. Né rastin e gendrés tregtare dhe
parkingut té makinave (pérfunduar né vitin 2001) treguar né Figurén 1.5, elementét e
parapérgatitura té betonit jané shtyllat, trarét, pllakat e dyshemesg, shkallét dhe mbajtéset

diagonale.

Fig 1.5 Struktura prej elementeve té betonit té parapérgatitur —“’Molla e Gjelbért’’ né Finland

Neé figurén 1.7a jané paragit forcat e pérhershme gravitacionale [gk] kKN/m2, dhe ngarkesa shfrytézuese
[gk], kN/m2 pércillen nga dyshemet né traje si ngarkesa vijore dhe prej traut pércillen né shtylla si
ngarkesa koncentrike dhe nga elementet e shtyllés pércillen né themel si ngarkesa koncentrike né
shtypje [kN]. Nga lidhja e elementit horizontal traut dhe elementit vertikal shtyllés, lind momenti i
pérkuljes KNm por kéto injorohen pér momentin sepse momentet gé lindin né shtylla nga ngarkesat
horizontale jané mé té médha. Ndérsa né figurén 1.7b jané paraqitur [Forcat ék (Forcat e jashtme
horizontale té erés [KN / m2]) gé veprojné plotésisht né fasaden e ndértesés. Ato absorbohen nga

14
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elementet horizontale (pllakat) né ¢cdo katé. Nése lartésia e katit &shté h [m] dhe gjatésia e fasadés
éshté | [m] forca totale e thithur né secilin nivel t& dyshemesé (pllakes) éshté Ek = ékhl [kN]. Ek
pércillet pérmes dyshemeve, te trajet si forca prerse horizontale f [kN]) te trarét; nga trarét (si
force horizontale F [kN]) te shtyllat; dhe nga shtyllat (si moment M [KNm] dhe forcé prerése f
[KN]) te themelet. Ndérsa zhvendosjet [au] [m ose mm] nga forcat horizontale rritet momenti né
themel = M + m + Nau [KNm]. Pér shkak se zhvendosjet au éshté proporcional me [h3]

zhvendosjet horizontale rriten shpejt me lartésiné dhe shpejt béhet dominuese.

(a)
Main beam y
!
m m
4 Min A Max |
(WaVaVaVataVatali .
iv vi[ v i
|
i
m 'm
R 2 " Min /
NN NN Jesaexcxcaastxeaie:
i pine 3
Max = gk + 1 G«
m Min =g
AT Min A™ O Max M
Il |
lv vl lv v‘ v Lcca
N N N
mA m m Ll m
i rr beaed

(b)

—
Wi —s
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kY
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b

1.7 Pércjellja e ngarkesave né struktur. a) ngarkesat e pérhershme dhe

pérkohshme, b) ngarkesa horizontale nga era
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Zhvendosjet e shtyllés gjithashtu varen nga shkalla e fiksimit (= rezistenca ndaj lakimit) midis
shtyllés dhe themelit, dhe midis shtyllés dhe traréve. Né rastin mé té miré, themeli dhe trarét jané
té lidhur ngurté me shtyllén dhe zhvendosja e shtyllés éshté sic tregohet né figurén 1.8a. Né rastin
mé té keq themeli dhe trarét mbérthehen, dhe struktura éshté njé mekanizém (Figura 1.8b). Né
praktiké, themeli éshté shumé i ngurté (= jo ag shumé) dhe trarét jané gati t€ mbérthyer (= jo

ngurtési zero) né ményré gé profili i shtyllés té jeté si¢ tregohet né Figurén 1.8c.]

Large sfiffness beam Pinned joint
f I'
Rigid joint / I." Mechanism
yig Column in »’A‘/
) ) /T double /
Rigid foundatloq\ f curvature [
b J : i [ -
777 77 L
Horizontal restraint
-3 o) ?/O O\
l| |
[ | _Eulerstnt
| o
|
1 l
| ','
e +—a —

Fig 1.8 Deformimet e shtyllave pér kushte té ndryshme té lidhjeve

Kur H> Hcrit, muret futen né strukturén skeletore, e cila mé pas béhet njé 'kornizé pa Iékundje'
ose 'strukturé e mbérthyer'. Muret (ose llojet e tjera t¢é mbajtjes), té cilat jané té vendosura me
drejtimin e Ek, zévendésojné funksionin e shtyllave né rezistencén e momenteve té pérmbysjes.
Pér shkak té forcés dhe ngurtésisé sé tyre masive, muret nuk do té kérkohet té zévendésojné ¢cdo
shtyllg, né fakt 1 né 20 ka mé shumé mundési té ndodhé, pasi muret jané té pozicionuara né
pozicione strategjike, kryesisht né skajet e ndértesave dhe rreth shkalléve ose te bérthama e liftave.
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Fig 1.9

Megjithése ndodhin devijime té prerjés v, muret jané béré mjaft té ngurté pér té siguruar qé kufiri
i v/h <1/500 dhe késhtu nuk éshté e nevojshme kontrolla e métutjeshme e deformimeve [au].
Devijimet e rendit té dyté [au] ndodhin vetém nése gjatésia e secilés shtyllé midis kateve jane mé

té médha se ato kritike té vendosura nga kodet.
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1.3 Pse duhet zgjedhur Konstruksionet e parapérgatitura

Celési i suksesit duke pérdorur ¢cdo formé té betonit té pérzier ose té parapérgatitur éshté té jesh né
gjendje t'i ofrosh klientit, arkitektit dhe inxhinierit késhillues, njé zgjidhje gé éshté:

1. Té jeté e ndértushme

2. Kosto efektive

3. Shpejtésia e ndértimit.

1. Ndértimi

a. Pjesa e ndértimit éshté mjaft e hapur dhe késhtu ka hapésiré pér inkuadrimin e profesioneve
tjera né proces té ndérimit.

b. Ndértimi té jeté i sigurt dhe stabiliteti i pérkoshém éshté i garantuar

c. Pérdoren vinga ekonomik dhe

d. Fugia puntore té jeté e afté.

2.Kosto efektive

a). Kostoja pér pérbérsit e ndértimit té njé strukture me kapacitet éshté e krahasueshme me
materialet tjera p,sh Kostoja e nje shtylle / forcén aksial gé pranon.

b). Kostoja e pérgjithshme e ndértesés, pérfshiré transportin, finalizimin dhe riparimin jané
konkuruse

c). Prodhimi éshté i sigurté né anén e cilésisé — dhe devijimi standart mé i ulét né shumicén e té
gjitha elementeve, materialeve dhe metodave .

d). Po ashtu betoni i parapérgatitur ofron edhe njé beton té moderuar né fabrik.

e). Jepen raportet e testeve nén veprimin e ngarkesave shkatérruese dhe jo shkatérruese

18
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3.Shpejtésia e ndértimit

a). Edhe pse periudha e ndértimit té elementeve té parafabrikuara mund té jeté disa javé, por kur

té fillon té ndértohet konstruksioni béhet né kohé shumé té shkurté,

b). Pozicionet si muratimi me tulla, instalimet elektrike, saldimet 1évizin shpejt
c). Dorzimi i elementeve té parafabrikuara mund te béhen me faza,

d). Hapésira né mes dyshemeve e pranueshme,

). Dimensionet e shtyllave dhe trajeve jané té pranushme

e) Betonet dekorative mund té shfrytzohen edhe nga jashté edhe nga mbrenda.
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2 Materialet gé pérdoren né ndértimin e elementeve té parafabrikuara

2.1 Betoni
Betoni i parapérgatitur éshté me cilésiné mé té larté t& mundshme pér sa i pérket forcés dhe

géndrueshmérisé. Thelbi i késaj deklarate shifet né Figurén 2.1, ku betoni shpérndahet me saktési

né cdo pjesé té kallépit, duke parandaluar mundésiné e paragitjes sé segregimit me vibrime

minimale.

Fig 2.2 Problemet né vendépunishte
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Duke paré figurén 2.2 mé sé lehti i kuptojmé problemet gé paragiten gjaté punimeve me betonin
né punishte, ku shihet se kemi segregim né mungesé té vibrimit jo té duhur dhe késhtu vrehet edhe
njé pérparsi tjetér e betoneve té parapérgatitura. Pérdorimi i materialeve gé kané kaluar procedura
té rrepta té kontrollit té cilésisé, cimentoja e shpejté e ngurtésimit pérzihet me agregate té miré té
cilésisé me burim dhe pastérti té€ kontrolluar, shpesh né impiantin e grumbullimit dhe pérzierjes sé
kontrolluar nga kompjuteri, pér té prodhuar beton me punueshméri dhe forcé té specifikuar, duhet
cekur edhe pse zakonisht nga prodhimi kemi mbetje né fabriké, superplasifikuesit dhe materialet
té tilla si hiri i karburantit me pluhur nuk e ka ulur kété standard, e kjo mé sé miri arrihet té vérehet
kur devijimi standart i mostrave kubike 28 ditore pér klasé té betonit Fcu=50 dhe 80 N/mm2 éshté
mé pak se 2 N/mmz2, dhe me kété arrijm té kuptojmé qé kemi té béjmé me beton té klasés sé
kérkuar. Shpesh heré kemi kérkesa pér klasé té ndryshme né pozicione té ndryshme por zakonisht
te elementet e parafabrikuara nuk ndryshojné specifikimi i pérzierjes né ményré té panevojshme -
pér shembull betoni i klasés C40 (fcu = 40 N / mm2) mund té pérdoret pér ndonjé pozicion tjetér
edhe pse projekti kérkon njé forcé mé té ulét té themi fcu =25 N/ mm

Pér prodhimin e elementeve me standarde té tillé si shtyllat dhe trarét, betoni hidhet né kallépe té
celikut té pastér (ndonjéheré 1&ndé té drurit) té sakta né + 3 mm, né prerjen térthore. Pérdorimi i
vibratoréve té fiksuar (Figura 2.3) té caktuar né lékundjet e sakta pér madhésiné dhe peshén e
kallépeve té mbushur sigurojné ngjeshje korrekte né njé dendési prej rreth 2400 kg / m3 (duke
pérjashtuar ri- pérséritjen), dhe kshtu sipérfagja pérfundimtare e elementeve rezulton té kené njé

porozitet minimal pér géndrueshméri maksimale.

fig2.3 Kallépet e celikut
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Me beton té géndrueshém kuptojmé gé ¢do element té keté pérformancén optimale gé kérkohet,
psh pér elementet né pérkulje kérkohet njé klasé pér C40 dhe atyre gé ju nénshtrohen forcave né
shtypje njé klas prej C80 .

Pér elemente jo standarte psh ndonjé element té fasadés, kallépet mund té jené edhe nga druri por
si rezultat pérfundimtar sipérfagja e betonit do té jeté mé e vrazhdé, nuk do té krahasohet me
elementet ku kallépet jané nga celiku, dhe zakonisht i takojn betonit té klasés C40 .

Né figurén 2.4 éshté pérgatitja e elementeve té fasadés né njé kallép prej druri. Largimi i
elementeve nga pahit béhet ndérmjet 10-18 h pas betonit. Metoda té ndryshme pér té pérshpejtuar
arritjen e forcés ose klasés sé kérkuar té betonit béhet duke pérdorur materiale té ndryshme si
cimento Portland, nxitésit kimik si dhe me ngrohje té jashtme me ané té ngrohjes elektrike né
ményré gé betoni té lidh dhe té ngurtésohet mé shpejt.

Fig 2.4: Pérgatitja e njé elementi té fasadés né kallépet e drurit
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Tabela e klaséve té betonit té parapérgatitur sipas Standarteve Britaneze BS8110

i Characteristic Design Tensile )

strength strength strength Modulus

Component Type Grade (N/mm?) (N/mm?) (N/mm?) (N/mm?)

To BS EN 1992-1 fa 0.567f4 Jom Eoe

Beams, staircases, Ic C32/40 32.0 18.13 3.0 33350

floors, shear walls

Columns, Ic C40/50 40.0 22.67 35 37000

load-bearing walls

Beams, floors, psc C50/60 50.0 28.33 4.1 32000

staircases

To BS 8110 fuu 045/ j E

Beams, staircases, Ic C32/40 40.0 18.0 - 28000

floors, shear walls

Columns, Ic C40/50 50.0 225 - 30000

load-bearing walls

Beams, floors, psc C50/60 60.0 27.0 3.50 32000

staircases

Note: E |E] is the 28-day mean value. Long-term values are derived from the creep coefficients in BS EN 1992, Part 1, clause

3.1.4 [4.4], or BS 8110, Part 2, dause 7.3 [4.5).

J

Tabela 2.1 Klasa e Betonit dhe Moduli i Elasticiteti pér elementet e parapérgatitura

Type of concrete Tau fi E,
(N/mm?) (N/mm?) (kN/mm?)

In situ 25 - 25.0

In situ 30 - 26.0

Precast reinforced 40 - 28.0

Prestressed 50 32 30.0

Prestressed 60 35 32.0

Tabela 2.2 Klasa e Betonit né vendpunishte dhe né fabrik.
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2.2 Celiku
Elementet e betonit té parapérgatitur, nése éshté e nevojshme mund té pérforcohen shumé sepse

jané té pozicionuar horizontalisht, edhe pse BS EN 1992-1-1 nuk e njeh kété lloj pérforcimi. Kodi
lejon deri né 4% té prerjes térthore né pérgjithési dhe 8% né gjatési , megjithése kjo shumé
pérdoret rrallé né favor té forcave mé té larta té betonit. Armatura gé pérdoret né 95% té rasteve
éshté armatura e brinjézuar e emértuar si “H”, Lidhja ¢ armaturés béhet me tel té€ zakonshém
1.4mm ose tela hekuri me specifika té ngjashme, pér shufrat prej celiku inoxi, teli lidhés éshté tel
i pjekur prej geliku inox me trashesi 1.2 mm .

Shufrat e gelikut té lart jané konfrom standarteve BS EN 10080 si B500A, B500B dhe B500C
Re = 500N/mm2.

Rm/Re = raporti i forcés né térheqje / forcés sé rendimentit i njohur si ftk/fk = 1.05, 1.08 dhe 1.15
der 1.35 per klasat A, B, dhe C me BS EN 1992-1-1:2004 ,

Ag- pérgindja e zgjatjes totale né forcén maksimale = 2.5% .

Standartet gjithashtu japin edhe forcén e lodhjes, pérformancén e pérkuljes, saldimin, forcén e
lidhjés, forcén prerése . Celiku pérforcues me diametér 6mm nuk éshté né pérputhje me BS EN
1992-1-1 né lidhje me duktulitetin, kodet pér pérforcim jané sipas BS 8666

Diametrat e armaturés qé pérdoren zakonisht jané @8, @10 dhe pérdoren te stafat né pjesén e
shtyllés, ndérsa @10, @12 pérdoren te trajet, ndérsa shufrat tjera shpérnderese ose kundrejt

plasaritjeve jané @16, @20, @25, @32.

(o8

S| k=fulfk
Idealised
k fok \/ P
7 ot
f yd :f)'k'/ Ys |---- - :

Design options

I
€d= 0.02 &%

24



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

2.3 Celiku strukturor dhe Bulonat
Elementet strukturore té celikut pérdoren né shumé lloje té elementeve té parapérgatitura e

vecanarisht te lidhjet. Te kéto elemente strukturore té celikut pérfshihen elementet me prerje
térthore té zbrazur dhe mbéshtjellje drejtékandshe dhe katrore, kanale dhe kénde, tuba dhe pllaka
té salduara etj. Pjesét strukturore té celikut sig jané traret dhe shtyllat mund té inkorporohen né
elementet té parapérgatitura pér té rritur forcén kur betoni i armuar ka humbur rezistencén,
megjithaté kjo ka njé kosto té larté e cila duhet té analizohet me kujdes. Disa pjesé té elementeve
té celikut si pllakat jané pérdorur pér té formuar lidhjet si mbéshtetés e sidomos né ato raste kur
kemi sforcime té médha té betonit dhe duhet té shmanget kontakti i sipérfageve beton-beton. Tipi
i celikut gé éshté pérdorur jané té klasés S275 ose té klasés S355, ndérsa elektrodat e salduara jané
kryesisht té shkallés E43, né kéto raste kur pérdoren pér té lidhur celikun e klasés S275 forca e
rrjedhjes sé saldimit éshté [pé=215N/mmz2], ndérsa kur pérdoret né kombinim me klasén S355
froca e rrjedhjes sé saldimit éshté [pé=255N/mm2]. Pllakat e ¢elikut jané zakonisht té klasés S275
dhe S355 kur kemi sforcime té médha, ndérsa bulonat jané té klasés 4.6 [ py=195N/mm2 né
tendosje dhe 160 N/mm2 prej forcave prerése] dhe pér klasén 8.8 [py=450 : 375]. Bulonat e klasés
sé larté pérdoren né rrethana kur lidhja dhe siguria e lidhjeve me bulonat e zakonshém nuk mund

té garantohet.

25



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

2.4  Materialet lidhése [ jo cimentuse]
Llacet me bazé epoksi pérdoren pér té béré, qofté pjesérisht ose plotésisht lidhje, ku kérkohet njé

forcé e shpejté fitimi, p.sh. deri né 40 N/ mm2 né 2-3 oré. Gjate pérdorimit té béhet kujdes pér tu
siguruar gé té mos kené tejkaluar afatin e pérdorimit. Zgjerimi termik i materialeve epoksi éshté
shtaté heré mé i madh se betoni, dhe kjo duhet t& merret parasysh gjaté dimensionimit. Pérbérjet
epoksi pérbéjné dy pjesé gé do té pérzihen né vend: (1) rréshira epoksi; dhe (2) ngurtésuesit. Ato
pérdoren heré pas here si injeksione presioni pér mbushjen e carjeve [plasaritjeve] ose pér té
rivendosur forcén e térhegjes. Procedurat e prodhuesit duhet té rrespektohen né ményré rigoroze .
Né tabelén né vijim kemi karakteristikat e llaceve pér pérdorimin e tyre te elementet e

parapérgatitura.

Data
(at20°C)

Material Application

Elastomeric bearings, e.g. Bearing pads Comp. strength = 7-10 N/mm*

neoprene, rubber Shear strength = 1 N/mm-

Compressive strain = 15%

Bitumen impregnated sealing
strip

Polysulphide sealants

Epoxy resin mortars

Polyester resin mortars

Polystyrene
PTFE (Teflon)

Backing strip to concrete joints

Expansion joints
Compression, shear or tension
joints

Cnmpression, shear or tension
joints

Filler, back-up blocks
Frictionless bearings

Compressibility = 85%

Elongation strain <50%

Comp strength = 55-110N/mm’
Tensile strength = 9-20 N/mm:
Elongation strain <15%

Comp strength = 55-110 N/mm?’
Tensile strength = 6-15N/mm”
Elongation strain <2%

Compression = 8 N/mm? virgin
and 15N/mm? reinforced.
Coefficient of friction 0.04

Karakteristikat tek materialet lidhése jo cimentues né elementet e parapérgatitura
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3 Tipet e strukturave té parapérgatitura
Projekti fillestaré apo ideor éshté mé shumé njé njohje e llojit té tipit té strukturés e cila éshté mé

e pérshtatshme pér formén dhe funksionin e njé ndértese se sa vet projekti strukturor. Kur kemi
kérkesa pér hapésira sa mé té médha atéheré né kéto raste lind kérkesa pér pérdormin e sistemeve

ramé — shtylla dhe traje si ne figurén 3.1

Fig 3.1 Sistem skeltor nga elemente e parafabrikuar

ku ndarjet e mbrendshme mund té béhen né bazé té kérkesés sé klientit, raste té tilla njihen si
sistem skeletor i cili éshté i pérbér nga shtyllat, trajet dhe pllakat, dhe nganjéheré edhe nga muret
strukturore, té njejta struktura mund té ndértohen edhe nga betonet monlite dhe nga strukturat e
celikut, né vazhdim do té njohemi né pérgjithési pér elemente nga betoni i parapérgatitur.

NEé figurén 3.2 éshté paraqitur njé struktur nga elementet pérbérse nga betonet e parapérgatitura dhe
vérehet se lidhjet jané si ,,nyje te mbérthyera’” dhe késhtu elementet horizontale pllakat, shkallét dhe
traret mbéshteten thjesht dhe nuk kané nevoj té¢ mbérthehen gjithmoné, né zonat sizmike ato lidhje
duhet té béhen té ngurta dhe shumé duktile , por sa i pérket thjeshtésisé sé dimensionimit dhe
konstruksionit ajo éshté ende njé zgjidhje e pa pércaktuar.
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Fig 3.2 Elemente e parapérgatitura né njé strukturé
1.Trau perimetrik me prerje térthore L;
2. Pllakat e dyshemes té lehtésuara ;

3. Trau i mbrendshém drejtkandésh ;
4. Trau perimetrik né form L;

5. Trau | perimetrik

6 Trau | perimetrik

7 Trau pér mbéshtetjen e shkalléve;

8. Shkallét;

9. Themeli Shiritor;

10. Shtyllat ;

11. Muret ;

12. Pllakat e meskatit [2T];

13.Trau i pérmbysur T;
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Elementet vertikale [muret, shtyllat] mund t& dimensionohen si e vazhdueshme pér arsye se lidhjet e
elementeve horizontale kané vetém mbéshtetje dhe kjo nuk paraget ndonjé kérkes té vegant pér analiz
té ngurtésis sé ramit vetém se gjaté dimensionimit té elementeve vertikale duhet té merret parasysh njé
moment shtes i cili shkaktohet nga ekstreciteti. Ekstreciteti éshté distanca prej mbéshtetjes sé
elementeve horizontale deri te aksi i shtyllés apo murit. Elementet vertikale zakonisht mund té
dimensionohen pér lartési té katit dhe té€ vendosen né secilin katé apo mund dimensionohen edhe si té
gjata deri né 8m".

Varésisht nga destinimi i objekteve paraqgiten edhe kérkesat pér hapésira t¢é médha ose té vogla,
psh te zyret dhe objektet gé kané zhvillim me pakicé kérkohet njé distancé mes shtyllave nga 6 —

12 m’ né vartési té kérkesés dhe pérdorimit té dyshemes, ndérsa te parkingjet shumé katéshe e gé
kemi njé ngarkesé konstante té automjeteve distanca né mes shtyllave éshté deri né 16 m’. Ndérsa
pjesa e jashtme perimetrike hapésirat né mes shtyllave mund té muratohen me blloka apo ndonjé
element tjetér arkitektonik.

Pasi detyra projektuse i referohet kryesisht strukturave nga muret e parafabrikuara njé zgjidhje té
tillé e japim né shembullin né figurén 3.3. Te sistemet me mure té parapérgatitura muret jané
mbajtése dhe pércjellin ngarkesat né themele, por elementet horizontale si pllakat mbéshtetén

vetém né njé drejtim si mangési ose e meté e strukturave prej mureve té parapérgatitura éshté se

ka mé pak liri arkitektonike krahasuar me sistemet skeltore [Ramat].
s ;,... CaRE

/_ -_._z-hu- ﬂﬁ?

Fig3.3 Sistemet me mure dhe pllaka té lehtésuara né distancé 3.6 m’
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Njé strukturé prej mureve té parapérgatitura do té ishte mé ekonomike nése muret e jashtme jané
té pajisur me izolim termik dhe njé finalizim dekorativ né fabrik kjo do t& mundésonte edhe njé
ndértim sa mé té shpejt.

Fig 3.3 Fasada né muret mbajtése té parapérgatitura

Né figurén 3.4 éshté paragit njé tjetér shembull i miré ku kemi njé fasad né sistemet me mure
mbajtése t€ parapérgatitura. Zakonisht distanca né mes mureve mund té jet€ deri n€é 6m’ pér
hotelet, shkollat , zyret dhe shtépit , dhe 10 — 15 m’ pér gendrat tregtare, duke pasur parasysh kéto
pérshkrime pér muret duket se jané mjaft té thjeshta por né fakt analiza e tyre éshté mjaft e
komplikuar sepse muret né plané kané njé shtangési té madhe ndérsa lidhjet né mes té mureve dhe
dyshemeve jané mjaft fleksibile dhe késhtu nga lévizjet e mundshme diferenciale midis
dyshemeve dhe mureve ka rezultuar njé problem i madhé e qé pérdorimi i kétyre strukturave ka
gené deri 25 vjet ku pas késaj periudhe kemi pasur démtim té ramit, té cilat jane te pranushme nga
ana strukturore.
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Njé kategori tjetér e strukturave prej betonit té parapérgatitur jané edhe Hallat industriale ku kérkesa e
hapésirave té lira éshté prej 25 — 40 m* zakonisht pér mbulimin e kétyre hapésirave pérdorim trajet me
prerje térthore 1 dhe T e gé jané edhe me paranderje, zakonishte te kéto objektet kané etazhitet 1 kate,
dhe kulmi i tyre béhet me ané te ramave [traje — shtylla]. Dimensionimi né kéto raste éshté mé i thjesht
vetém se duhet pasur kujdes te lidhjet né mes shtyllave dhe trajeve ku pér forca té médha mund té kemi
plasaritje dhe késhtu tek mbéshtetésit pérdorim neoprene, po ashtu edhe elementet vertikale [shtyllat]

duhen té dimensionohen nga momentet, lartésia mé e madhe e shtyllave mund té arrijé deri né 8 m’

Prestressed concrete splitter
Prestressed concrete or beams for brickwork support

cold rolled steel purlins \

and eaves gutter / \
\ Prestressed | section rafter
% with 4° to 60° roof slope

Gable columns | / /
/ T - Typical bay 6-8 m

Concrete spine beam may
eliminate need for some
interior columns

Edge columns with haunch or
corbel for rafter support

Typical height 48 m

Fig 3.5 Karakteristikat e elementeve strukturore té parapergatitura pér objektet industriale .

31



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

Fig 3.6 Nje shembull i ndértimit t& njé objekti me hapésira té médha prej elementeve té betonit té
parapérgatitur

Neé tabelén né vijim jané paraqgitur tipet e sistemeve strukturore té cilat objekte mund té pérdoren.
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Ao s A a

Use of building Number of Interior Skeletal Wall Portal
storeys™ spans (m) frame frame frame
Office 2-20 6-15 v
2-50 6-15 v
Retail, shopping complex 2-10 6-10 v/ v/
Cultural 2-10 6-10 4
Education 2-5 6-10 v v
Car parking 2-10 15-20 v/
Stadia 24 6-8 v
Hotel 2-30 6-8 v
Hospital 2-10 6-10 v
Residential 1-20 4-6 v
Industrial 1 2540 v
Warehouse with office 2-3 6-8 v
2540 v/

Né kornizén me ngjyré blu kemi objektet gé mund té pérdoren sistemet me mure té parapérgatitura.

3.1 Dyshemet e parapérgatitura — pllakat
Dyshemeja prej betoni té parapérgatitur ofrojn njé zgjidhje ekonomike dhe té gjithanshme pér

dyshemeté. Né té gjithé botén, aférsisht gjysma e dyshemeve té pérdorura né ndértesat tregtare
dhe shtépiake jané prej betoni té parapérgatitur. Dyshemet prej betoni té parapérgatitur ofrojn njé
avantazh té vendosjes né vepér ashtu edhe té kostos né krahasim me metodat tradicionale si¢ jané
dyshemeja prej betoni té derdhur, celiku-betoni dhe druri. Ekziston njé gamé e gjeré e llojeve té
dyshemeve né dispozicion pér té dhéné mé zgjidhje ekonomike pér té gjitha ngarkesat dhe
shtrirjet. Dyshemeté japin performancé maksimale strukturore me peshé minimale dhe mund té
pérdoren me ose pa veshje strukturore, pérfundime jo-strukturore ose me dysheme druri té
ngritura.

Dyshemeté prej betoni té parapérgatitur ofrojné dy perparsi té:

1. prodhim jashté vendit té njésive me rezistencé té larté, shumé té géndrueshme; dhe

2. ngritje té shpejté té dyshemeve me hapésiré té gjaté né vend.
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3.1.1 Dyshemet e parapérgatitura

Né figurén 3.1.1 shihen dysheme té parapérgatitura me gjatesi 12 m, dhe gjerési x 1,2 m, ku pér
vendosjen e tyre né vend nevojiten 10-15 minuta pér 1 njési ku né bazé té késaj éshté ekuivalente
gé njé hapésiré me dimensione té njé fushe futbolli arrihet té mbulohet pér 15 dité. Kéto njési té
vecanta quhen 'njési dyshemeje me bérthamé té zbrazét', ose né Australi dne SHBA quhen dérrasa

me bérthamé té zbrazét.

Fig 3.1.2
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Né figurén 3.1.2 shihet njé dysheme pas pérgatitjes dhe largimi i saj nga kallépet dhe kétu mund
té vérejmé dhe kuptojm mé mire termin e dyshemeve me zbrastira. Karakteristik e saj éshté pesha
vetjake pasi éshté dikun %2 e peshés sé njé pllake té ploté me dimensione té njejta. Kemi edhe
dyshemet me zbrastira gé kané lartési deri 730mm [fig3.1.3] me prodhues italian, por sipas disa
raporteve kérkesat pér njé dysheme té tillé jané shumé té kufizuara, zakonisht zbrastirat né pllaka
jané nga 150 — 300mm, ndérsa dimensionet e gjersive té dyshemeve jané prej 600-1200 mm.

Lartésia e boshllégeve nuk duhet té kaloj h=50mm.

“0LOieleinie;0lp
OO0 00ES
QIO

Fig.3.1.3 Dyshemet me lartési 730mm

Trashésia minimale e fllanxhes varet nga thellésia e njésis h. Trashésia minimale e fllanxhes
varet nga trashésia e pérgjithshme e dyshemes e cila i referohet shprehjes 1.6\h. Por sidogoft
kérkesa gé duhet té plotésohet éshté gé fllanxha e poshtme minimum té jeté 30 mm e trashé.

Njé rast tjetér mé specifik éshté rasti i njé dyshemeje 2T me lartési té prerjes 1.2m’ dhe gjatési
deri né 39m’ [fig3.1.4]. Profilin e prerjes térthore éshté paraqitur né fig 3.1.5 ku prerja térthore
varion me njé gjersi nga [2.4-3.0]Jm’ dhe lartési [40-120]m
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& -!A

Fig 3.1.4 Dyshemeja 2T né njé gendér konferencash né SHBA

Fig 3.1.5 Prerja térthore e dyshmeve 2T

Raporti i boshllékut éshté rreth 70 %, duke lejuar gé njésia té shtrihet né hapésira mé té gjata dhe
me peshé mé té vogél pér sipérfage sesa dyshemet me bérthamé té zbrazét. Por vendosja né vepér
e ketyre njésive zvogélon pérfitimin e pérgjithshém té fituara nga shtrirja e madhe me peshé té
vogél pasi kéto njési kérkojné njé pérforcim shtes né strukturén e sipérme .
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3.2 Trajet e Parapérgatitura
Trajet jane elemente kryesore horizontale té cilat pranojné ngarkesat nga dyshemet dhe pércjellin

ato tek elementet vertikale gé jané shtyllat dhe muret, zakonisht trajet kané njé prerje térthore té
vogél dhe kané aftési mbajtése né pérkulje prej 300-800 KNm’ dhe pranimin e forcave prerése prej
100-500kN. Te elementet e parapérgatitur trajet duhen té pranojné té gjitha ngarkesén gé vjen nga
dyshemet dhe késhtu duhet té jené rezistuese ndaj té gjitha kombinimeve té mundshme gé sjellin
konstruksioni i parapérgatitur, psh veprimi i momentit rrotullues do té jeté i pranishém gjaté
ndértimit. Traret né pérgjithési ndahen né dy kategori ose dy tipe té cilat jané trajet e jashtme
perimetrike dhe trajet e mbrendshme. Traret e mbrendshme zakonisht jané té ngarkuar me ngarkes
né ményré simetrike gé nénkuptojm se pllakat e dyshemes jané té mbéshtetura né té dy anét e traut
dhe pér kété arsye prerja térthore e traut éshté simetrike dhe rasti i traut simetrik éshté paraqitur
né fig 3.1.

Upstand breadth 250
to 400 mm, typically in
50 increments

Floor slab level +——
with top of u?s\tzind yr slab thus
. Upstand depth
4 5] : 150, 200, 250
Depth from 250 to Boot depth from 150
about 1000 mm, & to about 600 mm, typically
typically in 50 or 75 ek in 50 or 75 increments
increments
L ——
Breadth from 500 to
— about 750 mm, typically
Breadth 250 to 500 mm in 75 or 100 increments

(a)

Fig 3.2.1 Karakteristikat e traut té pérmbysur ,T’
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Floor slab thus

Difference in
floor level

(a) (continued) (-

Fig 3.2.2 Trau simetrik me disnivele té dyshemeve
Trajet e mbrendshme prerjen térthore e kané té pérmbysur né ményré gé té krijohet njé mbéshtetje
pér pllakat e dyshemeve , ndérsa trajet perimetrike prerjen térthore e kané né formé asimetrike ku
edhe ngarkesat jané asimetrike gé nénkuptojmé se pllakat e dyshemes mbéshten vetém né njérén
ané té traut, forma e traut i ngjané shkronjes [L] [5.1b] dhe njihet si Trau L e ky rast duhet té
merret parasysh edhe momenti i torzionit pasi pllaka mbéshtet né briun e traut dhe jo né gendrén

e traut, prerja e trajeve perimetrike mund té jeté edhe drejtkéndéshe.

1
1
|
| Upstand

—» [——Dreadth
250 to 400 mm

Floor slab

Downstand
possible

Column
position

3.2.3 Trau perimetrik L me ngritje
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Dallojmé edhe trajet e larta perimetrike gé zakonisht i hasim te parkingjet e makinave ku

ato jané si pjesé e barrierés sé goditjeve té mundshme nga makinat.

Upstand breadth 140
to 200 mm minimum
possible
—
T Upstand depth 150 to . "
pstand brea about 400 mm, usuallyto 1 !
t0b-125, in same  match depth of floor B abott 1500 ad hee. No

increments as b slab standard increments
T generally

il i

4% ‘ ks
[ AT x \ ’.:x_-_;;i.r_
Boot depth 150 to about 800 mm,! |
4 typically in 75 or 100 increments \
b = Breadth from 250 to
about 400 mm, typically
(b) (continued) i 50 or 75 increments

Optional bearing
nib for cladding

N

Possible downstand

Fig 3.2.3 Karaktristikat e traut perimetrik

Ekzistojné dy lloje té traut L:

Tipi | — te trajet e kétij tipi kané njé gjerési té pragut prej 135 mm ku kjo pérbéhet nga
mbéshtetja minimale e pllakés prej 75mm dhe njé hapésire té pastér prej 50mm pér lidhjen
né punishte me ané té materialeve lidhése fig [5.3a]. Dhe késhtu gjerésia minimale e
trajeve té tipit | éshté 300mm.

Tipi l1- te trajet e kétij tipi kané njé gjerési té pragut [pér mbéshtetje té pllakave ] rreth 75-
100mm dhe késhtu si térsi minimale éshté rreth 250mm, ndérsa thellésia e mbéshtetjes do
té jeté sa trashésia e pllakés plus thellésia minimale e ngritjes.

Projektimi i trajeve bazohet né parimet e zakonshme se a kemi beton té pérforcuar apo beton té
paranderur pér ngarkesat e specifikuara dhe nga kushtet e mbéshtetjes. Kushtet e mbéshtetjes
mund té jené té thjeshta dhe mbéshtetje e vazhdushme ose kontinuale. Nyjet gjysmé té ngurta nuk
jané miratuar pérgjithésisht edhe pse egzistojn disa té dhéna kérkimore, ndryshe nga strukturat
monolite ku dimensionimi i nyjeve, ku nyjet dhe armatura jané projektuar pér té pérmbushur
kérkesat e projektit. Dimensionimi dhe pércaktimi i prejeve térthore dhe armaturés sé nevojshme

pér traret né pérgjithési béhet duke pérdorur programe té thjeshta softerike.
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3.3 Shtyllat e parapérgatitura
Shtyllat e parapérgatitura jané elemente vertikale té cilat pranojné forcat nga elementet horizontale

dhe i bartin ato né themele, prerja térthore e shtyllave éshté katrore ose drejtkandéshe. Sidogofté
ka shumé raste kur shtyllat qé kané forma té ndryshme pérdoren edhe si pjesé e arkitetkurés sé
jashtme té treguar psh né rastin e fig 3.3.1. Né figurén 3.3.1 éshté shtylla rrethore e cila ka gjatésin
12m*, kjo shtyllé né fabrik éshté pérgatité né kallépe horizontale dhe pastaj éshté ngrit né punishte,
gjatésia e shtyllave mund té jeté e ndryshme varésisht nga kérkesa, por gjatésia mé e gjaté e njé
shtylle mund té arrijé prej 12 — 18 m’ né Europ, ndérsa n€ SHBA kemi raste kur shtyllat mund té

kené gjatésin 25-30 m’.

.~

Fig 3.3.1

Nése njé shtyllé bashkohet né njé vend ajo lidhje quhet bashkim, né figurén 3.3.2 éshté paragitur
rasti i njé shtylle me gjatési 25m’ e cila éshté pérdorur né njé parking né Las Vegas , kjo gjatési
e shtyllés éshté e pranueshme nése né punishte kemi njé ving me até kapacitet ngrités prandaj
éshté me e kuptueshme gé té zvoglohet edhe gjatésia e tij né ményré qé té kemi njé peshé mé té
vogeél vetjake. Prerja térthore e shtyllave éshté e ndryshme zakonisht varet edhe nga trajet
lidhése, zakonisht dimensionet minimale jane 25- 30 cm’, ndérsa dimensionet maksimale nuk

kané ndonjé kufizim teorik, ndérsa raste mé té shpeshta té
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dimensioneve té médha té prerjés

térthore né praktiké jané 60 x120,

né fabrikén e prodhimit shtyllat

prodhohen né kallépet horizontal.
Armatura gqé mundet té pérdoret te
elementet vertikale minimalja
éshté @12 edhe nése me llogari

kérkohet mé pak dhe kjo pér arsye

qé gjaté bartjes sé shtyllave

fig 3.3.2 Shtyllat [L=25m ‘]
nga fabrika né punishte té kemi njé shtyllé té fort, ndérsa prej profileve mé té médha éshté ajo
@40. Forca karakteristike te mostrat kubike té betonit pér elementet e shtyllave éshté 50N/mmz2,
por pasi kérkohet njé rezistencé mé e madhe pér shkak té bartjes sé elemetit té shtyllés nga fabrika
deri né punishte kérkohet njé klasé né intervalin 60-70 N/mm2. Elementet vertikale [shtyllat] gé
vendosen né themelet goté kané njé sipérfage kontaktuese té vrazhdé dhe kjo distancé éshté
zakonishté 1.5xb [b=gjersia e shtyllés], para betonimit té€ shtyllave pérdoren aditiv pér
ngadalsimin e ngurtésimit té betonit pér 24 h e para té pérzirjes dhe késhtu pjesa e vrazhdé e
shtyllés krijohet né ményré mekanike duke béré gé té ekspozohet agregati i trashé pa shkaktuar
démtime strukturore né shtyllé dhe kjo béhet né sipérfagen e shtyllés né njé thellési prej 5mm,kjo

sipérfage e vrazhd e shtyllés béhet pér géllim té njé lidhje mé té miré mes shtyllés dhe themelit.
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Fig 3.3.3 Njé shtyllé pas largimit té pahive

Karakteristika e bartjes sé shtyllés nga fabrika e prodhimit né punishte

Demolimi ose largimi i shtyllave nga pahit béhet né minimum pas 15-18 h, né ato kushte kur
betoni fillon té ngurtésohet nén avull ose metoda té ngjashme té favorshme gé forca né shtypje té
betonit té arrihet minimum 20N/mmz2. Pas largimit té kallépeve shtyllat ngrihen duke e kapur né
dy ose 4 pika té caktuara ku sforcimet né térhegje jané minimale. Pikat e ngritjes jané zakonisht
né 1/4—1/6 e hapésirés nga té dy skajet e shtyllés sepse situata optimale pér momentin e
barabarté té uljes dhe pérkuljes éshté vendi ku pika e ngritjés éshté 0.208L nga skajet e njé gjatési

L siq tregohet né figurén 3.3.x

Adjustable length steel
-~ chains called 'slings’

Angle=30° ‘ Steel spreader (lifting)
«— beam (usually UB)

I Slings without spreader
/ A beam in thicker sections

f\/
| \I

o 0.25L| 0.5L | 0.25L|
a) |‘ L | il

Fig 3.3.4 Karakteristika pér pikat e bartjes

NEé rast se kemi shtylla me prerje térthore té vogél dhe gjatési té madhe ku raporti mes L/b > 50,
atéheré pér bartje shtyllat duhet té kapen né 4 pika pér shkak té devijimit té pa pranueshém gé
mund té ndodhé né rastin e kapjes né 2 pika, késhtu gjaté dimensionimit té elementeve, shtyllat
duhet té dimesinohen pér rastin e bartjes [ pér momentin e pérkuljes] dhe ky dimensionim béhet

duke marr parasysh peshén vetjake té shtyllés.
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First spreader beam

Alternative methods with or
without second spreader beam

™

047L 0.22L 0.22L 0.221L 0A7L

L |
1

¥

[y

) Used for LD =50

o

Fig 3.3.5 Shtyllat me 4 pika pér bartje

&

FEFTITTTS

0.3L ol

L §

Fig 3.3.6 Pika e kapjes pér pozicionim té shtyllés
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3.4 Muret mbajtése nga betoni i parapérgatitur
Megenése lartesia e nje strukture skeletore arrin njé lartési té caktuar zakonisht rreth 3 kate, nuk

éshté e mundur gé ngarkesat horizontale dhe vertikale té pércillen né themele pérmes shtyllave.
Kjo éshté pérshkak té devijimit té rendit t& dyté si dhe veprimit té ngarkesave té erés ku te
elementet e lidhura kemi njé ekstrencitet qé shton njé moment shtes né shtyllé. Ndérsa shtyllat
kané pér géllim vetém pranimin e forcés né shtypje dhe pércjelljen e saj né themel dhe jo
pranimin e forcés horizontale. Né ményré gé te eliminojm momentet shtesé nga forcat
horizontale né shtyllé atéheré pérdorim mbajtés diagonal dhe késhtu ajo forcé horizontale gé
vepron né shtyllé té absorbohet nga elementet diagonale si né fig 3.4.1. Disa nga ményrat e
absorbimit té forcés horizontale :

e Mureve mbajtése té parapérgatitura BA [fig 3.4.1]

e Muret konsol té parapérgatitura BA [fig 3.4.2]

e Muret mbushése me tulla [fig 3.4.3]

e Bérthama té parapérgatitura té betonit [fig 3.4.5]

e Mbajtés diagonal nga celiku ose betoni i parapérgatitur [fig3.4.6]
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fig 3.4.1 Muret mbajtése té parapérgatitura

Hollow cored for
site fixed steel
and in situ infill

+___ Shear key
Precast in wall
shear wall
ll<>
10 mm fixing i
N tolerance
Column
first fix
Starter bars e

(bond length)

In situ footing fig 3.4.2 Muri Konsoll i parapérgatitur
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fig 3.4.3 Muret mbushése prej tullave

Fig 3.4.5 Muret bérthamé té parapérgatitura
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Fig 3.4.5 Mbajtésit diagonal nga betoni ose ¢eliku

Gjaté projektimit supozohet se elementi diagonal do ti rezistoj gjithmoné forcés diagonale né
shtypje dhe jo né térheqje, por ky supozim nuk vlen pér elementet diagonale prej celiku. Né rast
kur kemi ndryshim té veprimit té ngarkesés sé erés disa nga elementet i nénshtrohen edhe forcés
né shtypje dhe asaj né térhegje. Prandaj pozicionimi i mureve dhe elementeve pér pranimin e
forcés horizontale duhet té béhet né ato pozicione ku efektin e ka mé t€ madhe, p.sh né skajet e
strukturés ose né njé zoné gendrore té strukturés. Njé strukturé simetrike zvogloné ndikimin
rrotullues dhe késhtu zvoglon edhe forcat prerése né pllaka té dyshemes. Pllakat duhet gé njé pjesé
té ngarkesés horizontale té pércjellin te elementet mbajtése shtanguese. Mé poshté jané paragitur
disa pozicione té mureve né strukturé.
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Pozicionimi i mureve ne struktur
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4 Lidhjet

Projektimi dhe ndértimi i nyjeve dhe lidhjeve éshté pjesa mé e réndésishme né strukturat e betonit
té parafabrikuar. Qéllimi i tyre éshté té pércjellin forcat midis elementeve strukturoré dhe té
sigurojné stabilitet dhe géndrueshméri. Mund té keté disa ményra té ndryshme pér té arritur njé
lidhje t& kénagshme, p.sh. lidhja me bulona, lidhja me saldim, por cilado metodé qé pérdoret
duhet té jeté e thjeshté dhe duhet té pércjellé mesazhe té qarta pér operativén. Lidhjet nuk duhet
té jené té projektuar vetém pér t'i rezistuar funksionueshmérisé sé aplikuar dhe ngarkesave
pérfundimtare, té cilat jané relativisht té thjeshta pér t'u parashikuar dhe llogaritur, por ato duhet
té jené té pérshtatshme né rastet e ngarkesave jonormale pér shkak té zjarrit, goditjes,
shpérthimeve, rénies, etj. Déshtimi i nyjés né asnjé rrethané nuk duhet té ¢ojé né pagéndrueshmeéri
strukturore. Brenda njé lidhje t& vetme mund té keté disa nyje pércjellése té ngarkesave, dhe
késhtu sé pari éshté e nevojshme té béhet dallimi né mes nyjés dhe lidhjes. Pérkufizimi i njé 'lidhje’
éshté veprimi i forcave (p.sh. forca térheqgése, forca né shtypje, forcat prerése) ose momentet
(pérkulja, rrotullimi) pérmes njé bashkésie qé pérfshin njé (ose mé shumé) ndérfaqge. Projektimi i
lidhjes éshté pra njé funksion i elementeve strukturore dhe i nyjeve midis tyre. Kjo shpjegohet né
Figurén 4) pérvec veprimeve té forcave, projektimi i lidhjes duhet té marré parasysh rreziget e
zjarrit, démtimin aksidental, efektet e ndértimit té€ pérkohshém dhe mjeshtériné e pasakté dhe

géndrueshmériné.
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Pjesa e lidhjes

Myje nen ndikimin e forces
prerese dhe terheges

=
=

Jl ___Elementi Tra
Nvi
Elementi Shiyll i S:Jf':pf}:

Fig 4) Definicioni ilidhjes dhe nyjes

Te elementet montazh té parapérgatitur prej betonit té€ armuar kemi kéto raste té lidhjeve
e Lidhja e shtyllés me traun
e Lidhja e pllakés me traun
e Lidhja e pllakés me murin

e Lidhja e shtyllés me themel

Lidhja e shtyllés me traun

Te ky rast i lidhjes kemi dy varianta:

Varianti i 1 - Kur elementi vertikal [Shtylla] nuk ka ndérprerje pérgjaté téré gjatésisé sé tij dhe
elementet horizontale trajet jané té lidhura né té.

Varianti Il — Kur elementi vertikal éshté i ndérpreré né kate gjaté ndértimit dhe elementet
horizontale trajet jané elemente kontinual gé vazhdojné mbi kokén e shtyllés.

Kéto dy tipe té lidhjeve jané paraqitur né fig 4.1)
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J

Fiz 4.1) a) Kur elementi vertikal eshte 1
pa nderprer - Vananta I

Fiz 4.1) a) Kur elementi vertikal eshte 1
nderprer - Varianta II
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4.1 Lidhja e pllakés me traun
Te lidhja e pllakés me traun dallojmé dy kategori té lidhjes

o lidhja né nyjet mbéshtetese

e lidhjet né nyjet gjatésore jo mbéshtetése
Rasti i dyté éshté rasti kur muret dhe trajet shtrihen paralelisht me pllakén jané thelbésore pér
integrimin e ramés sé parapérgatitura dhe si té tilla kéto kané réndési né nyjet kryesore lidhése.
Lidhja e pllakés — dyshemes me zbarstira dhe pllakés T jané lidhje si mbéshtetés i thjeshté,
pavarésisht lidhjes me fije t€ armaturés dhe shiritave té betonit té pérforcuar né punishte.
Dyshemet me zbrastira zakonisht mund t€ mbéshteten direkt né beton, ndérsa jastikét mbajtés
neoprani pérdoren te dyshimet 2T. Disa nga llojet e lidhjes sé pllakés me traun jané paragitur né

vizatime.

4.2 Lidhja e pllakés me murin

Lidhjet horizontale né muret mbajtése ndodhin né nivelin e dyshemesé dhe themelit. Forcat
kryesore né nyje jané pér shkak té ngjeshjes vertikale nga panelet e katit té sipérme dhe forcat
prerése horizontale nga dyshemeja. Forcat tjera prej temperaturés, tkurrjes afatgjaté dhe zvarritjes,
jané neglizhuar dhe pasi jané ngarkesa té vogla. Lidhjet né mbéshtetéset e murit kérkojné detaje
té kujdesshme, vecanérisht nése njésité e dyshemesé mbéshteten brenda gjerésisé sé mureve dhe
ngarkohen me ngarkesé té madhe.

Ekziston njé gamé e gjeré zgjidhjesh né dispozicion pér formimin e kétyre nyjeve, duke ndryshuar
nga njé pérdorim i gjeré i betonit né vend dhe celikut té lidhur, deri te lidhjet e salduara té béra
midis pllakave té anketuara plotésisht, e para ofron integritet strukturor dhe duktilitet té shkélqyer,
ndérsa e dyta ofron géndrueshméri té menjéhershme té rames sé parapérgatitur. Pér kéto arsye
ndonjéheré pérdoret njé kombinim i té dyjave, i tillé gé dizajni i bulonés ose saldimit duhet té
plotésojé vetém kushtet e géndrueshmérisé sé pérkohshme. Disa raste té lidhjes sé pllakés me

murin jané paragitur né vizatimet e méposhtme.
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4.3 Lidhja e shtyllés me themel

Lidhja e shtyllave me themel mund té béhet né disa ményra, disa nga kéto ményra jané:

e Lidhja e shtyllés me themelin goté;

e Lidhja e shtyllés né pllakat bazé .
Né rastin e lidhjes sé shtyllés né pllakén bazé éshté njéra ndér lidhjet me kosto mé té larté por kjo
lidhje ka pérparsi pasi gé shtylla mund té stabilizohet menjéheré dhe té vendoset né pozicionin e
saj né bulonat mbajtése, ky lloj i lidhjes éshté i pérshtatshém né raste kur kemi kushtet e tokés sé
buté, ku mbéshtetja e pérkohshme mund té mos siguroj stabilitet adekuat .
Lidhjet e bazave té shtyllave mund té projektohen si rezistente ndaj momenteve, projketusi ka
zgjedhjen né varési té kérkesave té pérgjithshme té stabiliteti t& rames. Né rastin e lidhjes sé
shtyllés me themelin goté po ashtu kjo lidhje ka aftési né pranimin e momentit . Se cilén nga kéto
metoda do té pérdoret gjaté ndértimit mé shumé varet nga sasia e pllakave bazé qé mund té

prodhohen se sa vendimet strukturore.
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4.4 Detajet e lidhjeve te elementeve strukturore
4.4.1 Lidhjet e shtylles me themelin

4.5 Detajet e lidhjeve te elementeve strukturore
-Lidhija e Shtvlles me Themlin

Shtylla BA e parapergatitur

Bulonat mbajtes
Mbushja ne vend

me cimenfo

200 _15h |

}

Fig a) Detali i Lidhjes se Shtylles me Pllaken e
Themelit me ane te pllakes se celikut

Shtylla BA e parapergafitur

|
\' Mbushja ne vend
= me llage lidhese
=
&
—
'T\‘ L - — = %
S
m
X
\ Pllaka e themelit

BA

Fig b) Detali i Lidhjes se Shtylles me
Themelin gote
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4.4.2 Lidhja e shtylles me traun

-Lidhja e Shtylles me Traun

Fig b)

~Shtylla

~ [.(au.
/—__

—

I

Mbeshtetesi

\Elemeni‘ nga celiku

Fig ¢)
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Vrimat per Kalimin e Fijeve Perforcim i Lidhjes ne vend me

jashte shfylles Armatur

Pllak e
dyshemes

5.0 18

: \
; / 0 \Trau BA i parapergafifur
’LL \Ankerimi i Shufrave per
mbeshtetje
Element prej celikut i ankeruar o w
ne shfyllen e BA Y
Shtylla BA e parapergafifur
Fig d)
Fiksimi me | pllakes ne Shtylle
A ‘me ane fe bulonave
T
Uk \
/ B N\Trau BA i parapergatitur
E Ankerimi | me ane te
Bulonave
Element prej celikut i ankeruar fow \ Blemanti i colikif it

ne shfyllen e BA Y
Shtylla BA e parapergafifur

Fige)
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4.4.3 Lidhja e pllakes me traun

Lidhja e Pllakes me Traun

Hbu§hja me llage lidhese Vendosja e Armafures ne

/vrlma’r te hapura ne pllake
\ Vrimat ne pllake
3 . o ] B ey

per lidhje me fraun

Figa)

7z \Ar\matq@g.ﬂtpj_ektu.a.r_nejgru

A VA
[ 1° — | |

Armatura ne form U

Armafur gjaftsore ge -
\I : vendoset ne punishfe i
rau i ngusht <250mm_ |
il
Fig b) Rasti kur kemi traje me
gjersi b < 250 mm. lidhja me

pllaken ...

Trau me nivele fe
ndryshme ne Form L
Fig c) Trau me dy nivele ne form L
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Armatur ne form U e

/ projekfuar

Armatur ne form L per
\ \gjafe gjafesis se frauf

Trau i parapergafifur ne
form te T e permbysur

Fig d) Trau T e permbysur ku lidhja
bahet ne te dy anet e traut

Armatur e projekfuar
ne form U

Armatur ge vendosef
\ ne punishfe

Trau i parapergafifur ne
form fe T e permbysur

Fig d) Trau T e permbysur ku lidhja
bahet edhe ne pjesen e siperme pasi
pllaka ka trashesi me te madhe se lartsia
e traut
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4.4.4 Lidhja e pllakes me muret mbajtese

Lidhja e Pllakes me Muret mbajtese

Mbushja me llage lidhese ne ——T—— Mbushja me llage lidhese ne
/ punishte / punishte
: . — C [y > |

\ Armatura ne form U

_ ‘_\ Armafura ankeruse me
\ Muri i parapergatitur Muri i parapergatitup punishfe

Fig a) Fig b)

Mbushja ne vend me llag —/v—|7 Mbushja ne vend me llag

/lidhese /lidhese
.‘ - ;

Lidhja e pllakés me_murin
me armafur te projekfuar L

Lidhja e pliakes me murin
me armatur te projekfuar U

Muri i parapergatifur

Muri i parapergatifur me
pjesen e fasades

Figc) Figd)
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5 Detyra Projektuse

5.1 Pérshkrimii detyrés projektuse
Obijekti i cili do te trajtohet ne kete pjesé ka dimension BXxL=[17x24]m dhe me etazhitet B+P+6K. Destinimi

i objektit eshte objekt Banesor-Banim, Lartesia ¢ Kateve eshte 3m’, Ne pjesen ¢ Bodrumit elementet e
betonit [Pllaka e Themelit, Muret e Bodrumit, Pllaka e Perdheses] jané monolite [te betonuar ne vend],
ndersa duke filluar nga kati perdhes [0.00] deri te pllaka e kulmit [+21m’] elementet jane montazhe te
parafabrikuar [betonim ne fabriké]. Pllaka e themelit ka trashési d=80cm’, pllaka e perdheses d=20cm, dhe
pllakat e parafabrikuar d=18cm, ndersa elementet vertikale [Muret] ne pjesen e bodrumit jane d=25cm,
ndersa ne katet me larte d=20cm. Pra gjate trajtimi te stuktures kemi sisteme me mure te parafabrikuar dhe
pllaka montazhe [Sistem me Mure te parapergatitura BA]. Organimi i mbrendshem arkitektonik eshte bere

me mure mbushese — muratur.

P ? o ? ?
j 20 580 fH] 183 ﬁu 363 [%n %3 Zﬁ 183 20 580 #
600 549 390 600
@ @

20

168
183
[

0 168

492
432

D= ! :Fm AT T D)
3
glzlal E A % L gl 8
jast PR LY [ Sl e oy Bl a =
s bs|  ws s
2
o9 = iy @
- g
ﬁ | ——7
el D =[O || | E O [= o
-3| -] TITRTITI |:| e -
D I RINRIan ; O nn
=
=0
I ; i JD "
O HO
23 a3
6—“»— = = —'8
10 600 590 | 590 600
20 580 20 183 [po 363 [} 530 [l z0 590
2400 1
O ) ® ® &

Fig 5.1.1 Baza e kateve karakteristike [P-6]
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Fig 5.1.2 Fasda A-A
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Fig 5.1.3 Fasda B-B

600

300
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Fig 5.1.4. Dukja 3D e Objektit
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6 Materliet
a) Betoni
Elementet strukturore jane te klases C 25/30 per elementet te betonuar ne punishte, ndersa per

elementet e betonuar ne fabrik eshte supozuar klasa e betonit C 35/45. Ne tabelen me poshte jane
paragituar karakteristikat per keto dy klase te betonit .

fek Fek kub fetm fetk,0.05 fot,0.95 Ecm Ywm
Mpa Mpa Mpa Mpa Mpa GPa

35 45 3.2 2.2 4.2 34 15

25 30 2.6 1.8 3.3 30.5 15

Tabela me larte paraget klasen e fortesise se betonit, vlerat karakteristike te rezistences ne shtypje
fekkub (ne cilinder), fortésin mesatare ne terheqje fam dhe fortésin karakteristike te betonit ne
terhegje fei, Vlera e modulit te elasticitetit Ecm

b) Celiku armues

Celiku armues ge eshte perdorur per projektim eshte marré sipas EN 1992-1-1:2004, B500B,
Profilet e armatures ge jane perdor jane profilet: @8, @12, @14, @16,

fyk k=(fe/fy)x Euk Es
Mpa (%) GPa
500 1.10 5 200

Vetit e celikut armues te klases B500B
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| k=fulfy
Idealised

————— |
] E— T !

/ - —J: k fl s

f)’d =-f;'k/ys ————d ; E TS

Vo
| i
Design options | |

! : €

(a) SyalEs €.a=002 &k *

7 Analiza e Ngarkesave

Ne baze te vizatimeve arkitektonike dhe destinimit te objeketit e do te trajtohet duke u bazuar ne

rregulloret ¢ Eurocodit “EN 1991-1-2002 — Eurocod 1 — Veprimi i ngarkesave ne Strukturé

e Siperfaget per banim — ngarkesa shfrytzuse

Kategoria A
Sipas Ecl Te pervetesuar
Dyshemet 2.0 kN/m? 2.0 KN/m?
Shkallet 3.0 KN/m? 3.0 KN/m?
Ballkonet 4.0 KN/m? 4.0 KN/m?
e Ngarkesat e perhershme
| Ngarkesat e Perhershme
Pozicioni Ngarkesa (9)
Pllaka e Bodurmit 1 kN/m?
Pllaka e Nderkateve 1.8 kN/m?
Pllaka e Kulmit 2.0 KN/m?
Muret ndarese d=12 cm / Hmurit = 2.80 5.30 kN/m’

66



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

*Ngarkesa e vetjake e te gjitha elementeve strukturore eshte marre parasyshe gjate llogaritjes se
modelit me Softver Toéer 7

e Ngarkesat e perkoshme nga Era dhe Bora

Ngarkesat
Era (8) 0.7 KN/m2
Bora (s) 1.0 kKN/m2

7.1 Kombinimet e ngarkesave

Kombinimi themelor i ngarkesave 1.35G+1.5YqQ+Y((8), (s)
Kombinimet sizmike — Drejtimi X 1.0G + 0.3Q £ Sx
Kombimet sizmike — Drejtimi Y 1.0G + 0.3Q + Sy

Ndikmet ne kuaderer te ngarkeses Sx perfshijn edhe 30% te ngarkeses Sy.

Efektet e veprimit per shkake te kombinimit te komponenteve horizontale te veprimit sizmik
munde te llogariten duke perdorur kombinimet vijuse:

o Ergxt O-3EEdy
o 0.3Eewx+ EEdy

Eedax — Perfageson efektin e veprimit sizmik ne drejtimin aksial X te struktures

Eeaqy - Perfageson efektin e veprimit sizmik ne drejtimin aksial Y te struktures

Karakteristikat e te dhenave hyrese per analizen modale dhe sizmike

e Kategoria e dheut C

e Faktori i rendesis Il

e Faktori i sjelljes g=2.4

e Shpejtimi sizmik 0.25g

o Efekti biaksial i veprimit te termetit 0.3

e Ngarkesa vetjake + perhershme per percaktim te mases G"'=100%

e Ngarkesat e Shfrytezushme per percaktimin e masés se nderteses Q" =40%
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8 Analiza e Struktures

Analiza sizmike dhe modale e objektit eshte bere me ane te softverit — Tower 7, gjate analizes se
struktures per elementet te parapergatitura ge kane mbeshtetje te liré apo nje lidhje jo te shtanget,
elementet jane liruar nga ndikimet e forcave te momentit pra M"=0, dhe jane trajtuar prej forces
aksiale dhe asaj vertikale. Per dimensionimin e mureve te parapergatitura eshte perdorur softver —
Tekla Teds. Forcat e fituara nga Modeli matematikor ne Toéer 7, jane perdorur si te dhena hyrese
per llogaritjen e mureve montazh ne softéer Tekal-Teds.

Ne kété tabel jane paraqitur vlerat e forcave Aksiale nga kombinimet me kritike, prej te cilave jane
dimensionuar muret e parapergatitura per secilin kate si dhe vlerat e momenteve per pllake

Tabela 8.1 Forcat Aksiale ne Muret — Drejtimi X

Forca Aksiale ne Mure N [kKN/m']

Muret ne Aksin -X

Niveli/Kati Aksi A dhe F Aksi B dhe E Aksi C dhe D
Kati Perdhesé
Kati -1- >17 390 610
Kati -11-
Kati -111- 345 280 410
Kati -1V-
Kati -V- 173 168 200
Kati -VI- 86 50 100
Tabela 8.2 Forcat Aksiale ne Muret — Drejtimi Y
Forca Aksiale ne Mure N [KNm/m']
Muret ne Aksin -X
Niveli/Kati Aksi 1 dhe 5 Aksi 2 dhe 4 Aksi 3
Kati Perdhesé
Kati -I- 467 1173 422
Kati -11-
Kati -111- 312 704 280
Kati -1V-
Kati -V- 156 235 140
Kati -VI- 70 120 60
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Tabela 8.3 Forcat e Momentit ne elemente horizontale — Pllaka

Forca e Momentit ne Pllake [kNm'/m]

Forca e Momentit

Niveli/Kati Momneti ne Drejtimi - X- Momneti ne Drejtimi - Y-
Mf Mmb Mf Mmb

Themeli 202.85 245 185.11 165.48
Perdhesa 13.8 23.8 15.26 22.47
Kati 1 39.67 68.13 7.20 13.27
Kati 2 39.65 67.94 6.94 12.50
Kati 3 41.88 70.1 3.08 9.37
Kati 4 41.75 70.11 3.06 9.29
Kati 5 41.88 70.12 3.06 9.57
Kati 6 41.88 70.12 3.10 9.38
Kulmi 29.95 41.83 241 7.60
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Formulat e perdoruara per dimensionimin e elementeve horizontale — Pllakat :

e Ec- moduli i elasticitetit te betonit
e Es-  moduli i elasticitetit te gelikut

e Db- gjersia e prerjes terthore drejtékéndeshe

o d- lartesia statike e prerjes drejtékéndeshe

e h=d+d1- lartesia statike e elementit

e dl1- shtresa mbrojtese e armatures ne zonene terhequr

e Asl— siperfgja e armatures ne zonene e terhequr
e Asl - siperfagja e nje armatures

e Kd- Kkoficenti i lartesis statike

e (%) - pergindja e armimit

e m(%) - koficienti i aftesis mbajtese

e kz - koficienti i krahut te forcave te brendshme
e kx - koficienti i pozites se aksit neutral

e Mmb- Momenti veprues ne mbeshtetes

e Mf- Momenti veprues ne fushe

e fyd- rezistenca llogaritese e celikut

e fcd- rezistenca llogarites se betonit ne shtypje

e Ys- koficenti parcial i gelikut = 1.15

e Yc- koficienti parcial i betonit=1.5

e a- koficienti parcial i beotnit 0.85

Caktimi i koficientit te lartesis statike
kd
Msd
bxa=*fcd

Caktimi i sasis se armatures

kd =

As] = Msd

s kzxdxfyd
bxd d

Asl:f* xdx*fc
100 * fyd

Caktimi i hapit te armatures

Asl

S=—"—
Asl*
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Dimensionimi i murit nga veprimet sizmike — Analiza Sizmike

Shprehjet per dimensionimin e murit nga veprimet sizmike,

-Percaktimi i forces prerese ne baze

Fp,=S;(T) « W, %A ku :

S, (T;) - ordinata e spektrit projektues

W, - masa e pérgjithshme e objektit shprehur né kN

A - faktor korigjues vlera e té cilit meret :

A =0.85pér T; < 2T dhe objekti ka mé shumé se dy kate
A = 1.0 pér raste tjera

Percaktimi i forces ne kate:

Percaktimi i forces horizontale ne fundin e murit

Vep= F1+F2+....Fn
Momenti i pergjithshem ne fundin e murit

Mep=F1*Z1+F2*Z>+...Fn*Zn

Forca normale te cilen e pranon murit

Nee=b *L *h * Yy

Karakteristika e murit

0.15m
b,, = max{ hs _
20
0.151,,
I, = max{1.5by
x,(1—0.0035/e002,) =...

Dimensionimi i Murit ne perkulje

l
Mggs = Mgg + Ngg (7‘” - d1)
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Pércaktimi i sasis se armatures

Areq — MEdS _ NEd
st 08*d*fyd fyd
ooy = Nea
T bl * frg
_ Mg
Hsd =552+ fug
bxl,

AP = Agy + Ay = Wpor * ]m

As1 = APY/2

Dimensionimi nga forca horizontale prerése

Verifikimi i diagonales se shtypur
a) jashte rajonit kritik

Vewy, (cot 6 + tan 0) gy max

acw = 1.0
z =0.8[,,
fck
=06|1—
Y1 06[ 250

cotd =tanf = 1.0

b) ne rajonin kritik

2L,
he < {{ hy pér n < 6 kate
2hg pér n = 7 kate

Verifikimi i diagonales se terhequr

Mgq

= <20
VEd * lw

s

= 0.6 [1 ~550| = 0.54
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Verifikimi i shufrave horizontale te murit

Veg SVage T0.750,* £ 4 b0 %, *1,,

Rezistenca né prerje e betonit eshte:

Vrdc:[Crdc*k*Svloo*pl*fck-l'kl*o-cp]*bw*d

0.18 200
Crdc = 7 , k=1+ 7 < 2.0

_ M 002
P1 by, * d .

Ag; - Armatura vertikale e térhequr n€ mur, €shté€ supozuar ¢12/20 né dy anét

o = Vea __Nea

< 0.2fog

Minumumi eshte:

VRrD,c=(Umin + klop) * bw x d

Umin = 0.035k3/2 x f1/2
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Dimensionimi i Pllakes se Themelit - Drejtimi X- |

Dimensionimi ne Fushe
h [cm] 80 Asl [cm?] 6.45
d = h-d1[cm] 74.3 @per[cm] 1.4
d1lfcm] 5.7 s [cm] 21.72
kd 6.209 Aslprov [cm?] 7.00
Mf [kNm] 202.85 Sperv [cm] 20.00
fa=[kN/cm’] 25
f.g=[kN/cm?] 1.67
y:[kN/cmz] 1.50 TRG14120
fy=[kN/cm] 50 [318R@14/20 /.—
f,a=[kNiem?]|  43.478 rrrrrn
yo=[kN/cm?] 115 S LN L
Co[cm] 5 o
@sup[cm] 1.4 “
0.85*fcd= 1.417 S S S S
kz 0.974 Y T T A
b[cm] 100 [31BR@14/20

Dimensionimi ne Mbeshtetes

h [cm] 80 Asl [cm?] 7.81

d = h-d1 [cm] 74.3 @per[cm] 1.4

d1l[cm] 5.7 s [cm] 17.92

kd 5.650 Aslprov [cm?] 8.00

Mmb [KNm] 245 Sperv [cm] 17.50
fo=[kN/cm?] 25
f.4=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/icm?] 1.15
Co[cm] 5
@sup[cm] 1.4
0.85*fcd= 1.417
kz 0.971
b[cm] 100
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Dimensionimi i Pllakes se Themelit - Drejtimi Y- |

Dimensionimi ne Fushe

h [cm] 80 Asl [cm?] 5.99
d = h-d1[cm] 72.9 @per[cm] 1.4
dl[cm] 7.1 s [cm] 23.36
kd 6.379 Aslprov [cm?] 7.00
Mf [KNm] 185 Sperv [cm] 20.00
fo=[kN/cm?] 2.5
f.g=[kN/cm?] 1.67
_ 2
y—[kN/cmz] 1.50 1IR@14/20
fy=[kN/em’] 50 [318BR@14/20 /.—
f,o=[kN/cm?] 43.478 T/
vs=[kN/cm?] 1.15 T ® . LT
Co[cm] 5 o
@sup[cm] 1.4 ©
0.85*fcd= 1.417 =
kz 0.974 I T |‘
b[cm] 100 [3/8R@14/20
Dimensionimi ne Mbeshtetes
h [cm] 80 Asl [cm?] 5.33
d = h-d1 [cm] 72.9 @per[cm] 1.4
d1l[cm] 7.1 s [cm] 26.25
kd 6.755 Aslprov [cm?] 7.00
Mmb [KNm] 165 Sperv [cm] 20.00
fo=[kN/cm?] 2.5
foq=[kN/cm?] 1.67
y=[kN/cm?] 2
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
vs=[kN/cm?] 1
Co[cm] 5
@sup[cm] 1.4
0.85*fcd= 1.417
kz 0.976
b[cm] 100
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Dimensionimi i Pllakes se Perdheses- Drejtimi X- |

Dimensionimi ne Fushe

h [cm] 20

d = h-d1[cm] 17
d1lfcm] 3

kd 5.447

Mf [kNm] 13.80
fu=[kN/cm?] 2.5
f.g=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,o=[kN/cm?] 43.478
ys=[kN/cm?] 1.15
Co[cm] 2.5
@sup[cm] 1.0
0.85*fcd= 1.417
kz 0.969

b[cm] 100

Dimensionimi ne Mbeshtetes

Asl [cm?] 1.93

@per[cm] 1.0

s [cm] 51.90

Aslprov [cm?] 5.00
Sperv [cm] 20.00 |
R&10/20

(3 BR@10/20 /

T S S Y

T = =

Ll AN

|
[3BRO10120  \[21R@10/20

Asl [cm?] 3.58
@per[cm] 1

s [cm] 27.96

Aslprov [cm?] 5.00

Sperv [cm] 20.00

h [cm] 20

d = h-d1 [cm] 17
dli[cm] 3.00

kd 4.148

Mmb [KNm] 23.79
fo=[kN/cm?] 2.5
f.4=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/cm?] 1.15
Co[cm] 2.5
@sup[cm] 1.0
0.85*fcd= 1.417
kz 0.9

b[cm] 100
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Dimensionimi i Pllakes se Perdheses - Drejtimi Y- |

Dimensionimi ne Fushe
h [cm] 36 Asl [cm?] 1.13
d = h-d1[cm] 31.7 @per[cm] 1
d1lfcm] 4.3 s [cm] 88.87
kd 9.659 Aslprov [cm?] 5.00
Mf [kNm] 15.26 Sperv [cm] 20.00
fo=[kN/cm’] 2.5
f.g=[kN/cm?] 1.67
y=[kN/cm?] 1.50
fykz[kN/cmz] 50 TRG10/20
f,a=[KN/cm~] 43.478 /
v=[kN/em’] 1.15 ] I?BFFWPI%[.}H |
Co[cm] 2.5 = I R TR
@sup[cm] 12 L E B E T T I
0.85*fcd= 1.417 [3BR@10120  \ [5]R@10120
kz 0.984
b[cm] 100

Dimensionimi ne Mbeshtetes

h [cm] 36 Asl [cm?] 1.66

d = h-d1 [cm] 31.7 @per[cm] 1

dli[cm] 4.3 s [cm] 60.11

kd 7.960 Aslprov [cm?] 5.00

Mmb [KNm] 22.47 Sperv [cm] 20.00
fo=[kN/cm?] 25
f.4=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/icm?] 1.15
Co[cm] 3
@sup[cm] 1.2
0.85*fcd= 1.417
kz 0.980
b[cm] 100
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Dimensionimi i Pllakes Karakteristike - Drejtimi X- |

Dimensionimi ne Fushe
h [cm] 18 Asl [cm?] 6.95
d = h-d1[cm] 15 @per[cm] 1.2
d1lfcm] 3 s [cm] 17.27
kd 2.759 Aslprov [cm?] 7.06
Mf [kNm] 41.88 Sperv [cm] 17.00
fa=[kN/cm’] 25
f.g=[kN/cm?] 1.67
y=[kN/cm?] 1.50
g - | Gracalafz'o/r 2R@12/9
fyd=[kN/Cm2] 43.478 col [ = 3 % |
yS:[kN/cmZ] 1.15 g | | | | | '{\I
Col[cm] 2.5 @GRQBQU R@12f1 T
@sup[cm] 1.0
0.85*fcd= 1.417
kz 0.924
b[cm] 100

Dimensionimi ne Mbeshtetes

h [cm] 18 Asl [cm?] 12.36

d = h-d1 [cm] 15 @per[cm] 1.2

d1l[cm] 3.00 s [cm] 9.71

kd 2.523 Aslprov [cm?] 13.33

Mmb [KNm] 70.12 Sperv [cm] 9.00
fo=[kN/cm?] 35
f.4=[kN/cm?] 2.33
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/icm?] 1.15
Co[cm] 2.5
@sup[cm] 1.0
0.85*fcd= 1.983
kz 0.870
b[cm] 100
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Dimensionimi i Pllakes Karakteristike - Drejtimi Y-

Dimensionimi ne Fushe

h [cm] 18

d = h-d1[cm] 13.7
d1lfcm] 4.3

kd 9.322

Mf [kNm] 3.06
fu=[kN/cm?] 2.5
f.g=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,o=[kN/cm?] 43.478
¥s=[kN/cm?] 1.15
Co[cm] 2.5
@sup[cm] 1.2
0.85*fcd= 1.417
kz 0.984

b[cm] 100

Dimensionimi ne Mbeshtetes

h [cm] 36

d = h-d1 [cm] 31.7
dli[cm] 4.3

kd 14.431

Mmb [KNm] 9.57
fo=[kN/cm?] 35
f.4=[kN/cm?] 2.33
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/cm?] 1.15
Co[cm] 3
@sup[cm] 1.2
0.85*fcd= 1.983
kz 0.987

b[cm] 100

Asl [cm?] 0.52
@per[cm] 0.8
s [cm] 153.23
Aslprov [cm?] 4.00
Sperv [cm] 20.00

46R@8/20 |2 |R@12/9
T 1A

ool I r
E I I I I A
36RE820 \1IR&12/17
Asl [cm?] 0.70
@per[cm] 0.8
s [cm] 113.72
Aslprov [cm?] 4.00
Sperv [cm] 20.00
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Dimensionimi i Pllakes se Kulmit- Drejtimi X- |

Dimensionimi ne Fushe
h [cm] 18 Asl [cm?] 4.88
d = h-d1[cm] 15 @per[cm] 1.0
d1lfcm] 3 s [cm] 20.51
kd 3.262 Aslprov [cm?] 5.00
Mf [kNm] 29.95 Sperv [cm] 20.00
fa=[kN/cm’] 25
f.g=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
foo[kNcm?]|  43.478 4|6R@8/20 |2|RG12/17
yo=[kN/cm?] 1.15 -
Co[cm] 2.5 QI '* I. ;l
@sup[cm] 1.0 [ I A
0.85*cd= 1417 3[6R@8/20 \1RG12/20
kz 0.942
b[cm] 100

Dimensionimi ne Mbeshtetes

h [cm] 18 Asl [cm?] 6.94

d = h-d1 [cm] 15 @per[cm] 1.2

d1l[cm] 3.00 s [cm] 17.29

kd 2.760 Aslprov [cm?] 7.06

Mmb [KNm] 41.83 Sperv [cm] 17.00
fo=[kN/cm?] 25
f.4=[kN/cm?] 1.67
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/icm?] 1.15
Co[cm] 2.5
@sup[cm] 1.0
0.85*fcd= 1.417
kz 0.924
b[cm] 100
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Dimensionimi i Pllakes se Kulmit - Drejtimi Y- |

Dimensionimi ne Fushe

Asl [cm?] 0.40
@per[cm] 0.8
s [cm] 199.03
Aslprov [cm?] 4.00
Sperv [cm] 20.00
4|6R@8R0 |[2|R@12117
T [ [ [+

-

h [cm] 18

d = h-d1[cm] 14
d1lfcm] 4.00

kd 12.700

Mf [kNm] 2.41
fu=[kN/cm?] 3.5
f.g=[kN/cm?] 2.33
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,o=[kN/cm?] 43.478
ys=[kN/cm?] 1.15
Co[cm] 2.5
@sup[cm] 1.0
0.85*fcd= 1.983
kz 0.985

b[cm] 100

Dimensionimi ne Mbeshtetes

A
N

B
36R@820 \1IR@12/20

Asl [cm?] 1.28
@per[cm] 0.8

s [cm] 62.34
Aslprov [cm?] 4.00

Sperv [cm] 20.00

h [cm] 18

d = h-d1 [cm] 14
dli[cm] 4.00

kd 7.152

Mmb [KNm] 7.60
fo=[kN/cm?] 35
f.4=[kN/cm?] 2.33
y=[kN/cm?] 1.50
f=[kN/cm?] 50
f,=[kN/cm?] 43.478
¥s=[kN/cm?] 1.15
Co[cm] 3
@sup[cm] 1.0
0.85*fcd= 1.983
kz 0.973

b[cm] 100
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Analiza Sizmike

Katet
Kati 1 Kati 2 Kati 3 Kati 4 Kati 5 Kati 6 |Kulmi
Niveli (m) 3.00 6.00 9.00 12.00 15.00 18.00 21.00
masat (t) 503.7 504.24 | 479.82 479.66 479.66 479.66 328.2
Wtot = ZGk,ii + leE,i &3 Qk,](kN) 31930.96
Sd(t) 0.34
per T1 < 2Tc --> A=0.85 0.85
Forca ne Katin 1 Forca ne Katin 2 Forca ne Katin 3
Lartesia e Katit (H1) m' 3.00 Lartesia e Katit (H2) m' 6.00 Lartesia e Katit (H3) m' 9.00
masa koncentrike (m1) T 503.7 masa koncentrike (m2) T 504.24 masa koncentrike (m3) T 479.82
Fb = Sd(T1) * Wt x A (kN) 9132.88 Fb =Sd(T1) * Wt = A(kN) 9132.88 Fb = Sd(T1) * Wt x A (kN) 9132.88
mi1*H1 1511.1 m2*H2 3025.44 m2*H2 4318.38
Xmi * Hi 37331.82 Xmi * Hi 37331.82 Xmi * Hi 37331.82
i i [ x Hi mi * H1
Fi = Fb « #’;HHLL (kN) 369.68 Fi = Fb « #*HHLL (kN) 740.15 Fi = Fbx o—— (kN) 1056.45
Forca ne Katin 4 Forca ne Katin 5 Forca ne Katin 6
Lartesia e Katit (H4) m' 12.00 Lartesia e Katit (H5) m' 15.00 Lartesia e Katit (H6) m' 18.00
masa koncentrike (m4) T 479.66 masa koncentrike (m5) T 479.66 masa koncentrike (m6) T 479.66
Fb = Sd(T1) * Wt x A (kN) 9132.88 Fb =Sd(T1) * Wt «A(kN) 9132.88 Fb = Sd(T1) * Wt x A (kN) 9132.88
m2*H2 5755.92 m2*H2 7194.9 m2*H2 8633.88
Xmi * Hi 37331.82 Xmi * Hi 37331.82 Xmi * Hi 37331.82
] mit x Hi ] mit x Hi ] mt x Hi
Fi = Fb * S (kN) 1408.13 Fi = Fb * 5 (kN 1760.16 Fi = Fb * 5 (kN) 2112.20
Forca ne Kulm
Lartesia e Katit (H7) m' 21.00
masa koncentrike (m7) T 328.20
Fb = Sd(T1) * Wt x A (kN) 9132.88
m2*H1 6892.2
Xmi * Hi 37331.82
. mi * 1
Fi = Fbx o —— (kN) 1686.11 -
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K- +21.00
1686,11 kN B 337 22kN P T
— fa)
= fa—)
e m
_ K6 +18.00
2112.20 kN & L 422 43 kN P AN
S =
= m
. . _KS +15.00
176016 KN oy i SN ! I
o =
= m
=2 K4 +12.00
281.82kN
10813k g @ S
. f—
= 2
2 S _Kk3 +9.00
211.29kN N
105645 KN, oy g Lo
—
= 2 K2 +6.00
S
M 148.02 kN e L - _
740 kN »® -l
=
=
=
= esin _ K1 +3.00
369 ki B e
=
=
m
g _|P:+0.00
m 4
550

a). Modeli dinamik

b). Forcat horizontale ne Murin M1
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Dimensionimi i Murit M1

Forcat horizontale ne murin M1

Niveli i Katit (m)

Momentet ne fundin e murit

Forca ne bazen e Kulmit 337.27|kN
Forca ne bazen e Katit 6 422.43|kN
Forca ne bazen e Katit 5 352.03(kN
Forca ne bazen e Katit 4 281.62(kN
Forca ne bazen e Katit 3 211.29(kN
Forca ne bazen e Katit 2 148.02[kN
Forca ne bazen e Katit 1 73.93(kN
Forca .totale horizontale ne_fundln 1826.59|kN
e murit Vep = XFi
Karakteristikat e Murit
gjersia e murit (lw) 5.5 m
trashésia e murit (bw) 0.3 m
lartesia e murit (H) 21 m
Pesha specifike e BA 25|kN/m3
Forca normale te cilen e pranon
muri ne fundin e tij 866.25 kN
Ngp = lw * bw x H * y,,
Sasia e armatures se nevojshme = A1
req __ Mgp, Ngp 2
A" = 08d f,q — Foa 165.52 cm

21.00 7082.67|kNm
18.00 7603.74]kNm
15.00 5280.45(kNm
12.00 3379.44]1kNm
9.00 1901.61{kNm
6.00 888.12|kNm
3.00 221.79]kNm
Mgp o 26357.82|kNm
Momenti i pergjithshem ne fundin e
murit
Dimensionimi i murit ne perkulje
fea 20|Mpa
fya 434.786|Mpa
d=0.8*lw 440|cm
0.15lw 0.825[m
le 2 max { 1,5bw} 0.45|m
dy =lc/2 0.4125|m
Iw/2 2.75|m
Mgp, = Mgy + NEd(l7W —dl)| 28382.6794 [kNm
Vg = _Nep _ 5026
b *lw fcd
W¢0+=0.20
U = M—EZD -0.1564
b *lw* fcd
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b x lw tot )
Ag = A5y +As = wtotm = 151.8 - Asi=——= 759cm
Pérvetsohen: 16 @25 me  AP°" = 78.56cm?
Dimensonimi nga forca horizontale prerése
Verifikimi i diagonales se shtypur
a). Jashte rajonit kritik b). ne rajonin kritik
Aew 1 2lw
7z = 0.8lw 4400|mm her < {{ hg pern < 6 kate }} hs — lartesia neto e Katit
7 2hg pern =7 kate
v, =06 [1 - C"l 0.528
250 ho < {2 x55 = 11m}
cotf = tanf = 1 o= 3.0m
h. =3.0
Vidmax = Qew * by, * Z % 11 * —coteﬁdtanﬂ 6969.6|kN o U
Vrdmax = 0.4 * 6969,6 = 2787,84kN > Vi, = 1826,59 kN

[ Vidmax = 6969,6kN > Vg, = 1826,59

Fig.5-24. Gjatésia e fundeve té shtrénguar té mureve (elementét kufitarg)
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c).Verifikimi i shufrave horizontale te murit Rezistenca ne prerje e shufrave horizontale te brinjes eshte :
Crac 0.12
k 1.2132007|< 2.0 0.75¢p * fyq * byo * az * 1, ku:
Asl A
0, = 0.0034242 (< 0.02 op = —h pra A, duhet te caktohet, supozojmé hapin S, = 15cm

bw * lw b0 * Sn
0., (Mpa) 0.525(< 0.2 fcd = 4 Mpa

Vrae 520.57 kN | A

=————%434,78 * 2 x 5500 * 300 = 23913,01 4
Pr = 3002150 "o ooTE h

Minimumi eshte :

Upmin = 0.035k3/%fck/? 0.2561696 182659 < 52057 + 23913,01 4,

Veac = Wmin + k10p) * bw * lw| 442.09393|kN

182659 — 52057
Ay =
23913,01
pervetsohet 2 @10 mbrenda hapit 15 cm, me Ah = 158 mm 2

= 5.46mm?

A, 158
buwo *S,  300x150

on = =0,0035 >

Omin = 0.002
d). Verifikimi i shufrave vertikale te murit :

®On * fyan * bwo * Z < @y * fya,y * byo * z + min Ngp

226

= 3002200 _ 0.0037 — Armatura e supozuar eshte @312 /20

Py

@312
Sipas nje kriteri: Ag, > 0.4%Ac ateher pervetsohetf ne te dy anet e murit

Aw _ 226 =0.005 = 0.5% > 0.4%
A, 300150 0 ST EER
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Armimi i Murit Sizmik

s HEEEE e [3Retw/20 FRets20 HE HEER s
o] (=[ [2l+20R912/20 SEAEIS S G
1 T T 1 1 T [T T T T T T T T T T T T T 1
825 | 388 | B2.5
[s Rt/ smnﬂs 550
22
R=125
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PRECAST WALL DESIGN (EN 1992)

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the recommended values
Tedds calculation version 1.1.01

Design summary

Description Unit  |Allowable Actua Utilisation Result
Crack width mm  [0.30 0.27 0.88 PASS
Design moment is 80 kNm/m (inside int. diagram) - PASS

Refer to the interaction diagram

Design summary - lifting checks

Description Unit  |Provided Required Utilisation Result
Top reinf. - y axis - Lifting mm? |2651 1915 0.723 PASS
Bot reinf. - y axis - Lifting mm? |2651 1915 0.723 PASS
Shear cap. - y axis - Lifting kN 672.0 70.8 0.105 PASS
Top reinf. - x axis - Lifting mm? |2155 738 0.343 PASS
Bot reinf. - x axis - Pitching mm? |2155 2022 0.938 PASS
Shear cap. - x axis - Lifting kN 273.3 88.1 0.322 PASS
Punching shear cap. - Pitching N/mm?2|0.59 0.23 0.395 PASS
14 ¢ @ 200
‘ 10 4 @ 200
t w w w w

le—200—»]

> fe-25

Wall input details

Wall geometry

Thickness h =200 mm
Length b = 1000 mm/m
Clear height between restraints I =2800 mm
Stability about minor axis Braced

Concrete details

Concrete strength class C35/45
Partial safety factor for concrete (2.4.2.4(1)) yc =1.50
Coefficient awcc (3.1.6(1)) occ = 1.00
Maximum aggregate size dg =20 mm

Reinforcement details

Reinforcement in outer layer Horizontal
Nominal cover to outer layer Cnom = 25 mm
Vertical bar diameter ¢ov =14 mm
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Spacing of vertical reinforcement sv =200 mm

Area of vertical reinforcement (per face) Asv = 770 mm?/m

Horizontal bar diameter oh =10 mm

Spacing of horizontal reinforcement sh =200 mm

Area of horizontal reinforcement (per face)
Characteristic yield strength

Partial safety factor for reinft (2.4.2.4(1))
Modulus of elasticity of reinft (3.2.7(4))

Fire resistance details
Fire resistance period
Exposure to fire

Ash = 393 mm?/m
fyk = 500 N/mm?2

ys =1.15

Es = 200.0 kN/mm?2

R =60 min
Exposed on two sides

Ratio of fire design axial load to design resistance pi=0.70

Axial load and bending moments from frame analysis

Design axial load
Moment about minor axis at top
Moment about minor axis at bottom

Wall effective length factor

Effective length factor for buckling about minor axis

Crack width details

Axial load due to quasi-permanent SLS.
Moment at top due to quasi-permanent SLS.
Moment at btm due to quasi-permanent SLS.
Duration of applied loading

Maximum allowable crack width

Calculated wall properties

Concrete properties

Area of concrete

Characteristic compression cylinder strength
Design compressive strength (3.1.6(1))

Mean value of cylinder strength (Table 3.1)
Mean value of tensile strength

Secant modulus of elasticity (Table 3.1)
Long-term effects on tensile strength cofficient
Mean value of axial tensile strength
Characteristic axial tensile strength of concrete
Design tensile strength

Ultimate strain — Table 3.1

Bending coeffincient

Bending coeffincient

Bending coeffincient

Bending coeffincient

Concrete strength limit in shear

Maximum cylinder strength in shear

Ned = 1400.0 KN/m
Miop = 20.0 kNm/m
Mbim = 24.0 KNm/m

f=1.00

NEed_sts = 380.0 kN/m
Mtop_sts = 15.0 kKNm/m
Mbtm_sts = 18.0 kNm/m
Long term

Wk_max = 0.3 mm

Ac = h x b =200000 mm2/m

fek = 35 N/mm?

fed = otee x fek / yc = 23.3 N/mm?
fem = fok + 8 MPa = 43.0 N/mm?
ferm = 3.21 N/mm?2

Ecm = 22000 MPa x (fem / 10 MPa)?3 = 34.1 kN/mm?

act = 1.0

ferm = 0.3 N/mm2 Rx (fo/ 1 N/mm2)23 = 3.2 N/mm?2

fetk,0.05 = 0.7 Rx form = 2.2 N/mm?

fetd = oet Mx fetk,0.05 / yc = 1.5 N/mm?

gcu2 =0.00350

ki=0.44=0.44

k2 =1.25 Rx (0.6 + 0.0014 / gcu2) = 1.25
ks =0.54 = 0.54

ka =1.25 Rx (0.6 + 0.0014 / gecu2) = 1.25
C90/105

fekim = 90.0 N/mm?2
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Density of reinforced concrete peonc = 2500 kg/m?

Rectangular stress block factors

Depth factor (3.1.7(3)) Asb = 0.8
Stress factor (3.1.7(3)) n=10

Strain limits

Compression strain limit (Table 3.1) ecuz = 0.00350
Pure compression strain limit (Table 3.1) g3 = 0.00175

Design yield strength of reinforcement

Design yield strength (3.2.7(2)) fyd = fyk / ys = 434.8 MPa

Check nominal cover for fire and bond requirements

Min. cover reqd for bond (4.4.1.2(3)) Cminb = max(¢n, v - ¢n) = 10 mm
Min axis distance for fire (EN1992-1-2 T 5.4) ai = 10 mm

Allowance for deviations from min cover (4.4.1.3)  ACdev =5 mm
Min allowable nominal cover Cnom_min = Max(afsi - on / 2, Cminb + ACdev) = 15 mm

PASS - the nominal cover is greater than the minimum required

Effective depth of vertical bars
Effective depth d=h-cnom- ¢n-¢v/2 =158 mm
Depth to compression face bars d’ = cCnom + ¢h + ¢v / 2 =42 mm

Wall effective length

Wall effective length lo=fx1=2800 mm
Column slenderness

Radius of gyration about minor axis i=h/~(12)=5.8cm
Minor axis slenderness ratio (5.8.3.2(1)) A=lo/i=485

Design bending moments

Frame analysis moments combined with moments due to imperfections (cl. 5.2 & 6.1(4))

Ecc. due to geometric imperfections ei=1lo /400 = 7.0 mm
Minimum end moment about minor axis Mo1 = min(abs(Mwp), abs(Mbim)) + €i x Ned = 29.8 KNm/m
Maximum end moment about minor axis Moz = max(abs(Mtop), abs(Mbtm)) + ei x Ned = 33.8 kKNm/m

Slenderness limit for buckling about minor axis (cl. 5.8.3.1)

Factor A A=07

Mechanical reinforcement ratio ® =2 x Asv x fyd / (Ac x fed) = 0.143
Factor B B=V(1+2x0)=1.134

Moment ratio fm = Moz / Moz = 0.882

Factor C C=17-rm=0.818

Relative normal force n = Ned / (Ac x fed) = 0.300
Slenderness limit Mim =20 x A x B x C/V(n)=23.7

A>=Aim - Second order effects must be considered

Second order bending moment about minor axis (cl. 5.8.8.2 & 5.8.8.3)
Parameter nu nu=1+wn=1.143
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Approx value of n at max moment of resistance noa = 0.4

Axial load correction factor r=min(1.0, (nu-n)/ (Nu - nbat)) = 1.000
Reinforcement design strain eyd = fya / Es = 0.00217

Basic curvature Curvevasic = gyd / (0.45 x d) = 0.0000306 mm-!
Notional size of wall ho=2 xh xb /(2 x b) =200 mm

Factor a1 (Annex B.1(1)) o1 = (35 MPa / fem)7 = 0.866

Factor a2 (Annex B.1(1)) a2 = (35 MPa / fem)92 = 0.960

Relative humidity factor (Annex B.1(1)) OrH = [1 + ((1 - RH/100%) / (0.1 mm-123 x (ho)*?3)) x o] x oz = 1.670
Concrete strength factor (Annex B.1(1)) Brem = 16.8 x (1 MPa)Y2 / (fem) = 2.6

Concrete age factor (Annex B.1(1)) Bio=1/(0.1 + (to / 1 day)®?) = 0.635

Notional creep coefficient (Annex B.1(1)) $o = ¢rH x Bem x Pro = 2.715

Final creep development factor (att= A¥) Bew=1.0

Final creep coefficient (Annex B.1(1)) O = G0 X P = 2.715

Effective creep ratio (5.8.4(2)) Qef = oo x tM = 2.172

Factor B =0.35 + fex / 200 MPa - A / 150 = 0.202

Creep factor Ky =max(1.0, 1+ B x ¢ef) = 1.438

Modified curvature curvemod = Kr x K¢ x curvebasic = 0.0000440 mm-1
Curvature distribution factor c=10

Deflection €2 = curvemod x lo? / ¢ = 34.5 mm

Nominal 2" order moment M2 = Ned x €2 = 48.3 kKNm/m

Design bending moment about minor axis (cl. 5.8.8.2)

Equivalent moment Moe = max(0.6 Rx Moz + 0.4 Rx Mo1, 0.4 Rx Moz) = 32.2 kNm/m

Desigh moment Med = max(Moz, Moe + M2, Mo1 + 0.5 x M2, Ned x max(h/30, 20 mm))
Med = 80.5 KNm/m

Axial compression capacity with zero moment

Strain with uniform compression (Fig. 6.1) €0 = gc3 = 0.00175
Stress in reinforcement o0 = min(eo x Es, fyd) = 350.0 N/mm?
Axial load capacity Nrdo = (2 x Asv x 60) + (Ac - 2 x Asv) x fed = 5169.5 KN/m

Axial load and bending capacity with zero strain in tension face reinforcement

Moment of resistance of concrete

Depth to neutral axis z1=d = 158.0 mm
Concrete compression force Fe1 = (M x fed) x (Asb x z1) x b =2949.3 KN/m
Concrete moment of resistance Me1 = Fer x (h /2 - (Asb x 1) / 2) = 108.5 kNm/m

Moment of resistance of reinforcement

Strain in tension face bars €1 = g3 x (1 -d/z1)=0.00000

Force in tension face bars Fs1 = Asv x min(fyd, Es x €1) = 0.0 KN/m

Mt of resistance of tension face bars Ms1 =Fs1 x (d - h/2)=0.0 kNm/m

Strain in compression face bars g1’ = eaus x (1 -d’'/z1) =0.00257

Stress in compression face bars o1’ = min(fyd, Es x &1’) = 434.8 N/mm?

Force in compression face bars Fsi’ = if(d’ > Asb x z1, Asv x 61, Asv X (01" - | X fed)) = 316.7 KN/m

Mt of resistance of compression face bars Ms’ = Fs1’ x (h /2 - d’) =18.4 kNm/m
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Combined axial load and moment resistance

Axial load capacity
Moment of resistance

Nrd1 = Fe1 + Fs1 + Fs1’ = 3266.0 KN/m
MRrd1 = Me1 - Ms1 + Ms1” = 126.9 KNm/m

Axial load and bending capacity with concrete at ultimate strain and tension steel at yield

This is often referred to as the ‘balance failure point’.

Moment of resistance of concrete
Strain in tension reinforcement

Depth to neutral axis

Concrete compression force(3.1.7(3))
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance

Axial load capacity
Moment of resistance

Moment capacity with zero axial load

Moment of resistance of concrete
By iteration:-

Position of neutral axis

Concrete compression force(3.1.7(3))
Moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars
Resultant concrete/steel force

Combined moment of resistance
Moment of resistance about z axis

g2=-1 x fya / Es =-0.00217

2 =d x (gcuz / (gcus - €2)) = 97.5 mm

Fc2 = (M x fed) x (Asb x z2) x b =1819.3 KN/m
Mc2 = Fe2 x (h /2 - (Asb x z2) / 2) = 111.0 kNm/m

g2 =-0.00217

Fs2 = Asv x Es x g2 = -334.6 KN/m

Ms2 = Fs2 x (d - h/2) =-19.4 kNm/m

€2’ = ¢gauz x (1 -d'/2z2) =0.00199

62’ = if(e2'<0, max(-1xfyd, Esxe2’), min(fyd, Esxe2’)) = 398.3 N/mm?
Fs2' = if(d’ > Asb x Z2, Asv x 62", Asv X (02" - | x fed)) = 288.6 KN/m
Ms2’ = Fs2’ x (h /2 - d’) = 16.7 kNm/m

Nrdz = Fe2 + Fs2 + Fs2’ = 1773.3 KN/m
MRrdz = Mc2 - Ms2 + Ms2’ = 147.2 KNm/m

z3=29.7 mm
Fez = nx fed x min(Asb x 23, h) x b = 554.4 KN/m
Mcs = Fes x [n/ 2 - (min(Asb x z3 , h)) / 2] = 48.9 KNm/m

€3 = g3 x (1-d/z3)=-0.01512
Fs3 = Asv x max(-1 x fyd, Es x €3) =-334.6 KN/m
Ms3 = Fs3 x (d - h/2) =-19.4 kNm/m
€3’ = gaus x (1 - d’/ z3) =-0.00145
o3’ = if(e3’<0, max(-1xfyd, Esxes’), min(fyd, Esxes’)) = -289.9 N/mm?
Fs3' = if(d’ > Asb x z3, Asv x 03", Asv X (03" - N x fed)) = -223.1 KN/m
Ms3’ = Fs3’ x (h /2 - d’) =-12.9 kNm/m
F3 = Fes + Fs3 + Fs3’ = -3.4 kKN/m
PASS - This is approximately equal to zero (< 0.1% of Nrdo)

MRrd3z = Mc3 - Ms3 + Ms3’ = 55.3 kNm/m
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Axial load and bending capacity with NA depth 1.25 times that for zero strain in tension face reinforcement

Moment of resistance of concrete
Depth to neutral axis

Concrete compression force(3.1.7(3))
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Stress in ‘tension’ face bars

Force in ‘tension’ face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in ‘compression’ face bars

Force in ‘compression’ face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance
Axial load capacity
Moment of resistance

Axial tension capacity with zero moment

Axial load capacity

z4=1.25 xd =197.5 mm
Fea = (M x fed) x min(h, (Asb x z4)) x b = 3686.7 KN/m
Meca = Fea x (h/ 2 - min(h, (Asb x z4)) / 2) = 77.4 KNm/m

€4 =gz x (1 -d/z4)=0.00070

o4 = min(fyd, Es x €4) = 140.0 N/mm?

Fsa = if(d > Asb x Za, Asv X 64, Asv x (04 - 1 % fed)) = 89.8 KN/m
Msa = Fsa x (d - h/2) = 5.2 kNm/m

g4 = gcuz x (1 -d'/z4) =0.00276

o4’ = min(fya, Es x g4’) = 434.8 N/mm?

Fsa' = Asv x (64’ - 1 x fcd) = 316.7 KN/m

Mssa’ = Fsa’ x (/2 - d’) = 18.4 KNm/m

NRrda = Fea + Fsa + Fsa’ = 4093.2 kN/m
MRrda = Mca - Msa + Msa’ = 90.6 KNm/m

NRds = -2 x Asv x fyd = -669.3 KN/m
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Interaction diagram

Crack widths
Slenderness limit (cl. 5.8.3.1)

Compression (kNim)
&

147, 1773

Min 1st order moment about minor axis

Max 1st order moment about minor axis

Moment ratio

Factor C

Relative normal force
Slenderness limit

-
T Moment
(kM

Mo1_sts=min(abs(Mtop_sLs),abs(Mbim_sLs))+eixNed_sts = 17.7 KNm/m
Moz_sts=max(abs(Mtop_sLs),abs(Mbim_sLs))+eixNed_sts = 20.7 kNm/m
fm_sts = Mo1_sts / Moz_sts = 0.855
Csts = 1.7 - rm_sts = 0.845
nsts = Ned_sts / (Ac x fed) = 0.081
Mim_sts = 20 x A x B x Csts / V(nsLs) = 47.0
A>=Aiim_sLs - Second order effects must be considered

Second order bending moment about minor axis (cl. 5.8.8.2 & 5.8.8.3)

Axial load correction factor
Effective creep ratio
Factor 3

Creep factor

Modified curvature
Deflection

Nominal 2" order moment

Kr_sts = min(1.0, (nu - nsts) / (Nu - noa)) = 1.000

def_sLs = ¢ x 1.0 = 2.715

B =0.35 + fec / 200 MPa - A / 150 = 0.202

K¢_sts = max(1.0, 1 + B x ¢ef_ss) = 1.548

curvemod_sts = Kr sts x Kg¢_sLs x Curvebasic = 0.0000473 mm-!
€2 SLs = CUrvemod sts x lo2 /¢ = 37.1 mm

M2 _sts = NEed_sLs x €2_sts = 14.1 KNm/m

Design bending moment about minor axis (cl. 7.3.4)

Equivalent 1st order moment
Design moment

Moe_sts = max(0.6RxMoz_sLs+0.4RxMo1_sts,0.4RxMoz_sts) = 19.5 kNm/m

Med_sts = max(Moz_sLs, Moe_sLs + M2_sLs, Moa_sts + 0.5 x Mz2_sLs)
Med_sLs = 33.6 kKNm/m
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Cover to tension reinforcement c=h-d-¢/2=350mm

Ratio of steel to concrete modulii oe =Es/Eem=5.9

Area of reinft in concrete units Aseff = 2 x ae x Asv = 9035 mm?/m

Combined area of steel/conc in conc units Aeif = b x h + Aseff = 209035 mm?2/m

Reinforcement ratio per face p = Asv /(b x d) = 0.005

Neutral axis depth with pure bending xb = d x [-2x0exp + V(4xoe?xp? + 2xoexpx(1+d’/d))] = 34.4 mm
Second moment of area of cracked section le = bxxb3/3 + aexpxbxdx[(xb-d")? + (d-xb)?] = 82841309 mm4/m
Strain in tension face steel due to bending &sb = MEd_sts x (Xo - d) / (Ecm x Ic) = -0.00147

Strain in comp face steel due to bending gsb’ = Med_sts x (Xo - d”) / (Ecm x Ic) = -0.00009

Strain due to axial load gaxial = Ned_sLs / (Aeff x Ecm) = 0.00005

Resultant strain in tension face steel €s = gsb + gaxial = -0.00142

Resultant strain in comp face steel &’ = gsb’ + gaxial = -0.00004

Stress in tension steel os = min(fys, abs(Es x &s)) = 283.1 MPa

Depth to neutral axis X =[(es’ x d) - (es x d)] / (&s" - €s) = 38.9 mm

Effective depth of concrete in tension hc.ef = min(2.5Rx(h-d), (h-x)/3, h/2) = 53.7 mm

Effective area of concrete in tension Aceff = heef x b = 53696 mm2/m

Load duration factor ki=0.4

Reinforcement ratio ppeff = Asv [ Aceff = 0.014

Mean value of conc tensile strength feteff = fom = 3.21 MPa

Difference between reinft and concrete strains edifft = Max([os-Kexfetefix(1+oexpp.eft)/pp.ei]/Es, 0.6xos/Es) = 0.00093
Greater tensile strain e1=gsx (h-x)/(d-x)=-0.00191

Lesser tensile strain g2 =min(0, &’ x X/ (x - d’)) = 0.00000

Factor k1 kics = 0.8

Factor k2 kaes = (g1 + €2) / (2 x €1) = 0.500

Factor ks kacs = 3.40= 3.4

Factor ka kacs = 0.425

Maximum crack spacing Srmax = Kacs X € + Kics % Kacs x Kacs x ¢v / ppefft = 285.0 mm
Crack width Wk = Srmax X &diff = 0.265 mm

Allowable crack width Wk_max = 0.3 mm

PASS - The maximum crack width is less than the maximum allowable

Factory lifting check

Precast element details

Height of precast wall (x axis) Lxelement = 6750 mm
Width of precast wall (y axis) Ly,element = 2800 mm
Distance between lifting points (x axis) Lxit = 4500 mm
Distance between lifting points (y axis) Ly,it = 1500 mm
Lifting load coefficient Qiitting = 1.50

Partial factor for permanent actions ye =1.35
Formwork adhesion force Qformwork = 2.0 KN/m?

Enhancement of moments due to factory lifting
Negative moment assigned to column strip 75 %
Positive moment assigned to column strip 55 %




Project
Q‘ TeklaoTeddS Dimensionimi i Objektit B+P+6 Sistem i Parapergatitur

Ylber Krasniqi Section Sheet no./rev.
Muret ne Aksin 2 dhe 4 [Kati P dhe Kati 1] 96
Calc. by Date Chk'd by Date App'd by Date
Ylber Krasniqi |01/03/2022

Width of the column strip

Analysis in x direction

L

beotstip = min(Lxjiitt, Lyitt) / 2 = 750 mm

s

T

4500 whit

lat

o

6750

il

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lifting check (positive moment)
Design bending moment across full width of wall

Moment between lifting points

Moment assigned to column strip
Equivalent enhanced full width moment
Effective depth of tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N
Maximum area of reinforcement - ¢l.9.2.1(3)
Required area of reinforcement

L J

Lelement = Lx.element = 6750mm

Lift = Lxit = 4500mm

h=200mm

b =Ly,element = 2800mm

Wself_precast = b Rx N Rx peonc Rx Gace + Gformwork Rx b = 19.3 KN/m

Mx.pos = y6 Rx Qiifting Rx (Wself_precast Rx Liiit? /8 - Wself_precast Rx ((Lelement - Liift) /
2)2/2) =74.3 kNm
MLift.Points = Mx.pos Rx Ly,lit / Ly,element = 39.8 KNm
Mcol.strip = 0.55 Rx MLift.points = 21.9 KNm
M = Mcol.strip / Deolstrip X Ly.element = 81.7 KNm
dx = 158 mm
8 =1.000
K =M/ (b Rx d Rx fex) = 0.033
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
ki) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))®5), 0.95 Rx dx) =
150 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Aspos = M [ (fyd Rx Ziever) = 1252 mm?
14 ¢ @ 200 c/c
As,prov = 2155 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 738 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 1252 mm?2
Asyreq | Asprov = 0.58

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (negative moment)
Design bending moment across full width of wall

Moment between lifting points

Moment assigned to column strip
Equivalent enhanced full width moment
Effective depth of tension reinforcement
Redistribution ratio

Mx.neg = yG Rx iiting R Wself_precast Rx ((Lelement - Liit) / 2)2 / 2 = 24.8 kNm
MoLift.Points = Mx.neg Rx Lyiitt / Ly,element = 13.3 KNm

Mcol.strip = 0.75 9Rx MLift.points = 10.0 KNm

M = Mcol.strip / Deolstrip /X Ly.element = 37.2 KNmM

dx = 158 mm

8 =1.000
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Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N
Maximum area of reinforcement - ¢l.9.2.1(3)
Required area of reinforcement

K=M/ (b Rx dx? Rx fek) = 0.015
K'=(2 Rxn Rx aec / yc) Rx (1 - Asb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx k2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))09), 0.95 Rx dx) =
150 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Asneg = M/ (fyd Rx Ziever) = 569 mm?2
14 ¢ @ 200 c/c
Asprov = 2155 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 738 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 738 mm?
Asyreq | Asprov = 0.34

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement
Width of the cross section in tensile area
Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

Analysis in y direction
Lift

VEd = ye Rx Qiitting Rx Wself_precast Rx max(Lit / 2, (Lelement - Liitt) / 2) = 88.1 kN
Crdc =0.18/yc =0.12

dv="h - Cnom - ¢n - ¢v / 2 = 158 mm

kshear = min(1 + (200 mm / dv)°5, 2) = 2.000

Asi = (1 Rx 2 [ 4) Rx (1000 mm/ sx) / 1 m Rx b = 2155 mm?

bw = Ly,element = 2800 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00487

Vmin = 0.035 N%5/mm Rx Kshear®? Rx foc’2 = 0.59 N/mm?

VRrd,c = max(Crd,c Rx Kshear Rx (100 N2/'mm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRrde = 273.3 kN
Ved / VRrdc = 0.32
PASS - Design shear resistance exceeds design shear force

Lift
1500

_..| 200 |4_

|l

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

2800 '=J|

Lelement = Ly,element = 2800mm

Litt = Lyt = 1500mm

h=200mm

b =Lxetement = 6750mm

Wself_precast = b Rx N Rx peonc Rx Gace + Gformwork Rx b = 46.6 KN/m
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Lifting check (positive moment)

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (negative moment)

My.pos = Y6 Rx iitting Rx (Wself_precast Rx Liift? /8 - Wseli_precast Rx ((Lelement - Liitt) /
2)2/2)=6.6 kNm
MLift.Points = My.pos Rx Lxilitt / Lx,element = 4.4 KNm
Mcolstrip = 0.55 Rx MLitt.points = 2.4 KNm
M = Mcol.strip / Deolstrip /X Lxelement = 21.8 KNm
dy =170 mm
8 =1.000
K =M/ (b Rx dy? Rx fe) = 0.003
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Rx dy Rx (1 + (1 - 2 Rx K/ (n Rx acc / yc))?®), 0.95 Rx dy) =
162 mm
X =2 Rx (dy - Ziever) / Asb = 21 mm
Aspos = M/ (fyd Rx Ziever) = 310 mm?2
10 ¢ @ 200 c/c
As,prov = 2651 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?
Asmax = 0.04 Rx b Rx h = 54000 mm?
Asreqg = 1915 mm?2
Asyreq | Asprov = 0.72

PASS - Area of reinforcement provided is greater than the minimum area required

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

My.neg = yG Rx iiing RX Wself_precast Rx ((Lelement - Liit) / 2)2/ 2 = 19.9 KNm
MLift.Points = My.neg Mx Lx/litt / Lx.element = 13.3 KNm
Mcol.strip = 0.75 Rx MLift.points = 10.0 KNm
M = Mcol.strip / Deolstrip X Lx.element = 89.7 KNm
dy =170 mm
8 =1.000
K =M/ (b Rx dy? Rx fa) = 0.013
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Rx dy Rx (1 + (1 - 2 Rx K/ (n Rx acc / yc))?®), 0.95 Rx dy) =
162 mm
X =2 Rx (dy - Ziever) / Asb = 21 mm
Asneg = M [ (fyd Rx Ziever) = 1277 mm?2
10 ¢ @ 200 c/c
As,prov = 2651 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?
Asmax = 0.04 Rx b Rx h = 54000 mm?




Project
Q‘ TeklaoTeddS Dimensionimi i Objektit B+P+6 Sistem i Parapergatitur

Ylber Krasniqi Section Sheet no./rev.
Muret ne Aksin 2 dhe 4 [Kati P dhe Kati 1] 929
Calc. by Date Chk'd by Date App'd by Date
Ylber Krasniqi |01/03/2022

Required area of reinforcement

As,req =1915 mm?
As,req / As,prov =0.72

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement
Tension reinforcement
Width of the cross section in tensile area

Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

Lifting check (Punching shear)

Ved = y6 Mx diiting Rx Wself_precast Rx max(Liit / 2, (Lelement - Liitt) / 2) = 70.8 KN
Crdc =0.18/yc =0.12

dv="h-cCnom-¢n/2 =170 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Ast = (t Rx $2 / 4) Rx (1000 mm/ sy) / 1 m Rx b = 2651 mm?

bw = Lxelement = 6750 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00231

Vmin = 0.035 N%3/mm Rx kshear®? Rx fa? = 0.59 N/mm?2

VRd,c = Max(Crd,c Rx Kshear Rx (100 NZmm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRdc = 672.0 kN
Ved / Vrde = 0.11
PASS - Design shear resistance exceeds design shear force

Punching shear resistance without shear reinforcement

Effective depth to reinforcement

Bar diameter in x direction

Bar diameter in y direction

Tension reinforcement x direction

Tension reinforcement y direction
Longitudinal reinforcement ratio - cl. 6.4.4(1)

deft = (dx + dy) / 2 = 164 mm

ox = 14 mm

oy =10 mm

Asix = (t Rx ¢x 2 [ 4) Rx (1000 mm/ sx) / 1 m Rx Ly,element = 2155 mm?2
Asly = (1 Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2651 mm?
pix = Min(Asix / (Ly.element Rx dx), 0.02) = 0.00487

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00231

pixy = mMin( g (px Rx piy), 0.02) = 0.00335

Kpunc = min(1 + (200 mm / defr), 2) = 2.0

Vmin.punc = 0.035 N5/mm Rx Kpunc 32 Rx fek!’2 = 0.59 N/mm?

Crd.cpunc = 0.18 / yc = 0.12

Punching shear at control perimeter from lifting point

Lifting point centre

Basic control perimeter distance
Punching shear perimeter classification
Punching shear perimeter

Design punching shear force

Design punching shear stress — exp. 6.38
Design punching shear resistance -exp. 6.47

Xcentre = 1125 mm

Yeentre = 650 mm

rL =2 Rx deft = 328 mm

Internal

ui =2 Rx © Rx r. = 2061 mm

Ved =y Rx diiting Rx (Lx.element Rx Ly,element Rx h Rx peonc RX Gace + Gormwork
R (Lxelement Rx Ly.clement)) / 4 = 66.1 kN

Ved = Ved / (U1 Rx def)= 0.20 N/mm?

VRd.c.punc = Max(Crd.c.punc Rx Kpune Rx (100 NZ/mm*Rx pixy Rxfek)/3, Vmin.punc)
VRd.c.punc = 0.59 N/mm?2

VEed / VRd.c.punc = 0.33
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PASS - Punching shear capacity exceeds design punching shear stress

On site pitching check

Precast element details

Height of precast wall (x axis) Lxelement = 6750 mm
Width of precast wall (y axis) Ly.element = 2800 mm
Pitching points at top of wall (x axis)

Distance between pitching points (y axis) Ly,pitching = 1200 mm
Lifting load coefficient Opitching = 1.25
Partial factor for permanent actions ye=1.35

Analysis in x direction

Lift

FESEF
= 6750 -
Length of precast wall Lelement = Lx.element = 6750mm
Lifting points at top of wall Lit = Lelement = 6750mm
Thickness of precast wall section h=200mm
Width of precast section b =Ly,element = 2800mm
Self weight of precast element Wself_precast = b Mx h Rx peonc Rx Gacc = 13.7 KN/m

Lifting check (positive moment)

Design bending moment (at 0 mm) M= YG Rx (I)pitching SRX Wself,precast_Pitching_x SR X Lelement? / 8 = 132.0 KNm
Effective depth of tension reinforcement dx =158 mm
Redistribution ratio 8 =1.000

K=M/ (b Rx dx® Rx fek) = 0.054
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
ki) / (2 Rx k2)) = 0.196

K'> K - No compression reinforcement is required

Lever arm Ziever = MiN(0.5 Rx dx Rx (1 + (1 - 2 Rx K/ (n Rx ace / yc))?5), 0.95 Rx dx) =
150 mm

Depth of neutral axis X =2 Rx (dx - Ziever) / Asb = 20 mm

Area of tension reinforcement required Aspos = M/ (fyd Rx Ziever) = 2022 mm?

Tension reinforcement provided 14 ¢ @ 200 c/c

Area of tension reinforcement provided As,prov = 2155 mm?

Minimum area of reinforcement - exp.9.1N Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 738 mm?

Maximum area of reinforcement - ¢l.9.2.1(3) Asmax = 0.04 Rx b Rx h = 22400 mm?

Required area of reinforcement Asreq = 2022 mm?2

As,req / As,prov =0.94
PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane Ved = y6 Mx ¢pitching RX Wself,precast_Pitching_x RX Lelement / 2 = 78.2 kN
Crdc =0.18/yc =0.12
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Depth of tension reinforcement

Tension reinforcement

Width of the cross section in tensile area

Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b

dv

Lifting check (Punching shear)

dv="h - Cnom - ¢n - ¢v /2 =158 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Ast = (t Rx $?2 / 4) Rx (1000 mm/ sx) / 1 m Rx b = 2155 mm?

bw = Ly,element = 2800 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00487

Vmin = 0.035 N%5/mm Rx kshear®? Rx fekl’?2 = 0.59 N/mm?

VRd,c = Max(Crd,c Rx Kshear Rx (100 NZmm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRdc = 273.3 kN
Ved / Vrdc = 0.29
PASS - Design shear resistance exceeds design shear force

Punching shear resistance without shear reinforcement

Effective depth to reinforcement
Bar diameter in x direction

Bar diameter in y direction
Tension reinforcement x direction
Tension reinforcement y direction

Longitudinal reinforcement ratio - cl. 6.4.4(1)

deft = (dx + dy) / 2 = 164 mm

ox = 14 mm

oy =10 mm

Asix = (t Rx ¢x 2/ 4) Rx (1000 mm/ sx) / 1 m Rx Ly,element = 2155 mm?2
Asly = (t Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2651 mm?
pix = Min(Asix / (Ly.element Rx dx), 0.02) = 0.00487

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00231

pixy = mMin( g (px Rx piy), 0.02) = 0.00335

Kpunc = min(1 + (200 mm / defr), 2) = 2.0

Vmin.punc = 0.035 N5/mm Rx Kpunc 32 Rx fek!’2 = 0.59 N/mm?

Crd.cpunc = 0.18 / yc = 0.12

Punching shear at control perimeter from lifting point

Lifting point centre

Basic control perimeter distance

Punching shear perimeter classification

Punching shear perimeter
Design punching shear force

Design punching shear stress — exp. 6.38

Design punching shear resistance -exp. 6.47

Xcenre = 0 mm
Yeentre = 800 mm
r = 2 Mx deff = 328 mm
EdgeY
Ui =7 Rx r + 2 Rx Xeenre = 1030 mm
Ved = y6 Rx ¢pitching Rx (Lx.element Rx Ly,element Rx h Rx peonc Rx Gace) / 4 =
39.1 kN
Ved = VEed / (U1 Rx defr)= 0.23 N/mm?
VRd.c.punc = MaxX(Crd.c.punc Rx Kpunc Rx (100 NZ/mmA4Rx pixy Rxfek) Y3, Vmin.punc)
VRd.c.ounc = 0.59 N/mm?
VEd / VRd.c.punc = 0.40
PASS - Punching shear capacity exceeds design punching shear stress
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PRECAST WALL DESIGN (EN 1992)

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the recommended values
Tedds calculation version 1.1.01

Design summary

Description Unit  |Allowable Actua Utilisation Result
Crack width mm  [0.30 0.10 0.33 PASS
Design moment is 51 kNm/m (inside int. diagram) - PASS

Refer to the interaction diagram

Design summary - lifting checks

Description Unit  |Provided Required Utilisation Result
Top reinf. - y axis - Lifting mm? |2651 1915 0.723 PASS
Bot reinf. - y axis - Lifting mm? |2651 1915 0.723 PASS
Shear cap. - y axis - Lifting kN 672.0 70.8 0.105 PASS
Top reinf. - x axis - Lifting mm? |2111 743 0.352 PASS
Bot reinf. - x axis - Pitching mm? |2111 2009 0.952 PASS
Shear cap. - x axis - Lifting kN 272.5 88.1 0.323 PASS
Punching shear cap. - Pitching N/mm?2|0.59 0.23 0.393 PASS
12 ¢ @ 150
¢ 10 ¢ @ 200
! w w w w ¥

le—200—»]

> fe-25

Wall input details

Wall geometry

Thickness h =200 mm
Length b = 1000 mm/m
Clear height between restraints I =2800 mm
Stability about minor axis Braced

Concrete details

Concrete strength class C35/45
Partial safety factor for concrete (2.4.2.4(1)) yc =1.50
Coefficient awcc (3.1.6(1)) occ = 1.00
Maximum aggregate size dg =20 mm

Reinforcement details

Reinforcement in outer layer Horizontal
Nominal cover to outer layer Cnom = 25 mm
Vertical bar diameter dv =12 mm
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Spacing of vertical reinforcement sv =150 mm

Area of vertical reinforcement (per face) Asv = 754 mm?/m

Horizontal bar diameter oh =10 mm

Spacing of horizontal reinforcement sh =200 mm

Area of horizontal reinforcement (per face)
Characteristic yield strength

Partial safety factor for reinft (2.4.2.4(1))
Modulus of elasticity of reinft (3.2.7(4))

Fire resistance details
Fire resistance period
Exposure to fire

Ash = 393 mm?/m
fyk = 500 N/mm?2

ys =1.15

Es = 200.0 kN/mm?2

R =60 min
Exposed on two sides

Ratio of fire design axial load to design resistance pi=0.70

Axial load and bending moments from frame analysis

Design axial load
Moment about minor axis at top
Moment about minor axis at bottom

Wall effective length factor

Effective length factor for buckling about minor axis

Crack width details

Axial load due to quasi-permanent SLS.
Moment at top due to quasi-permanent SLS.
Moment at btm due to quasi-permanent SLS.
Duration of applied loading

Maximum allowable crack width

Calculated wall properties

Concrete properties

Area of concrete

Characteristic compression cylinder strength
Design compressive strength (3.1.6(1))

Mean value of cylinder strength (Table 3.1)
Mean value of tensile strength

Secant modulus of elasticity (Table 3.1)
Long-term effects on tensile strength cofficient
Mean value of axial tensile strength
Characteristic axial tensile strength of concrete
Design tensile strength

Ultimate strain — Table 3.1

Bending coeffincient

Bending coeffincient

Bending coeffincient

Bending coeffincient

Concrete strength limit in shear

Maximum cylinder strength in shear

Ned = 938.0 KN/m
Miop = 11.0 kNm/m
Mbim = 14.0 KNm/m

f=1.00

NEed_sts = 250.0 kN/m
Mtop_sts = 9.0 kKNm/m
Mbtm_sts = 13.0 kNm/m
Long term

Wk_max = 0.3 mm

Ac = h x b =200000 mm2/m

fek = 35 N/mm?

fed = otee x fek / yc = 23.3 N/mm?
fem = fok + 8 MPa = 43.0 N/mm?
ferm = 3.21 N/mm?2

Ecm = 22000 MPa x (fem / 10 MPa)?3 = 34.1 kN/mm?

act = 1.0

ferm = 0.3 N/mm2 Rx (fo/ 1 N/mm2)23 = 3.2 N/mm?2

fetk,0.05 = 0.7 Rx form = 2.2 N/mm?

fetd = oet Mx fetk,0.05 / yc = 1.5 N/mm?

gcu2 =0.00350

ki=0.44=0.44

k2 =1.25 Rx (0.6 + 0.0014 / gcu2) = 1.25
ks =0.54 = 0.54

ka =1.25 Rx (0.6 + 0.0014 / gecu2) = 1.25
C90/105

fekim = 90.0 N/mm?2
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Density of reinforced concrete peonc = 2500 kg/m?

Rectangular stress block factors

Depth factor (3.1.7(3)) Asb = 0.8
Stress factor (3.1.7(3)) n=10

Strain limits

Compression strain limit (Table 3.1) ecuz = 0.00350
Pure compression strain limit (Table 3.1) g3 = 0.00175

Design yield strength of reinforcement

Design yield strength (3.2.7(2)) fyd = fyk / ys = 434.8 MPa

Check nominal cover for fire and bond requirements

Min. cover reqd for bond (4.4.1.2(3)) Cminb = max(¢n, v - ¢n) = 10 mm
Min axis distance for fire (EN1992-1-2 T 5.4) ai = 10 mm

Allowance for deviations from min cover (4.4.1.3)  ACdev =5 mm
Min allowable nominal cover Cnom_min = Max(afsi - on / 2, Cminb + ACdev) = 15 mm

PASS - the nominal cover is greater than the minimum required

Effective depth of vertical bars
Effective depth d=h-cnom- ¢n-¢v/2 =159 mm
Depth to compression face bars d’ =cnom+ ¢h+ ¢v/ 2 =41 mm

Wall effective length

Wall effective length lo=fx1=2800 mm
Column slenderness

Radius of gyration about minor axis i=h/~(12)=5.8cm
Minor axis slenderness ratio (5.8.3.2(1)) A=lo/i=485

Design bending moments

Frame analysis moments combined with moments due to imperfections (cl. 5.2 & 6.1(4))

Ecc. due to geometric imperfections ei=1lo /400 = 7.0 mm
Minimum end moment about minor axis Mo1 = min(abs(Mwp), abs(Mbim)) + €i x Neda = 17.6 KNm/m
Maximum end moment about minor axis Moz = max(abs(Mtop), abs(Mbtm)) + ei x Ned = 20.6 KNm/m

Slenderness limit for buckling about minor axis (cl. 5.8.3.1)

Factor A A=07

Mechanical reinforcement ratio ® =2 x Asv x fyd / (Ac x fed) = 0.140
Factor B B=V(1+2x0)=1.132

Moment ratio fm = Moz / Moz = 0.854

Factor C C=17-rm=0.846

Relative normal force n = Ned / (Ac x fed) = 0.201
Slenderness limit Mim =20 x A x B x C/(n) =29.9

A>=Aim - Second order effects must be considered

Second order bending moment about minor axis (cl. 5.8.8.2 & 5.8.8.3)
Parameter nu nu=1+w=1.140
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Approx value of n at max moment of resistance noa = 0.4

Axial load correction factor r=min(1.0, (nu-n)/ (Nu - nbat)) = 1.000
Reinforcement design strain eyd = fya / Es = 0.00217

Basic curvature Curvevasic = gyd / (0.45 x d) = 0.0000304 mm-!
Notional size of wall ho=2 xh xb /(2 x b) =200 mm

Factor a1 (Annex B.1(1)) o1 = (35 MPa / fem)7 = 0.866

Factor a2 (Annex B.1(1)) a2 = (35 MPa / fem)92 = 0.960

Relative humidity factor (Annex B.1(1)) OrH = [1 + ((1 - RH/100%) / (0.1 mm-123 x (ho)*?3)) x o] x oz = 1.670
Concrete strength factor (Annex B.1(1)) Brem = 16.8 x (1 MPa)Y2 / (fem) = 2.6

Concrete age factor (Annex B.1(1)) Bio=1/(0.1 + (to / 1 day)®?) = 0.635

Notional creep coefficient (Annex B.1(1)) $o = ¢rH x Bem x Pro = 2.715

Final creep development factor (att= A¥) Bew=1.0

Final creep coefficient (Annex B.1(1)) O = G0 X P = 2.715

Effective creep ratio (5.8.4(2)) Qef = oo x tM = 2.172

Factor B =0.35 + fex / 200 MPa - A / 150 = 0.202

Creep factor Ky =max(1.0, 1+ B x ¢ef) = 1.438

Modified curvature curvemod = Kr x K¢ x curvebasic = 0.0000437 mm-1
Curvature distribution factor c=10

Deflection €2 = curvemod x lo? / ¢ = 34.3 mm

Nominal 2" order moment M2 = Ned x €2 = 32.1 kKNm/m

Design bending moment about minor axis (cl. 5.8.8.2)

Equivalent moment Moe = max(0.6 Rx Moz + 0.4 Rx Moz, 0.4 Rx Moz) = 19.4 kNm/m

Desigh moment Med = max(Moz, Moe + M2, Mo1 + 0.5 x M2, Ned x max(h/30, 20 mm))
Med = 51.5 KNm/m

Axial compression capacity with zero moment

Strain with uniform compression (Fig. 6.1) €0 = gc3 = 0.00175
Stress in reinforcement o0 = min(eo x Es, fyd) = 350.0 N/mm?
Axial load capacity Nrdo = (2 x Asv x 60) + (Ac - 2 x Asv) x fed = 5159.3 KN/m

Axial load and bending capacity with zero strain in tension face reinforcement

Moment of resistance of concrete

Depth to neutral axis z1=d =159.0 mm
Concrete compression force Fe1 = (M x fed) x (Asb x z1) x b =2968.0 KN/m
Concrete moment of resistance Me1 = Fer x (h /2 - (Asb x z1) / 2) = 108.0 kNm/m

Moment of resistance of reinforcement

Strain in tension face bars €1 = g3 x (1 -d/z1)=0.00000

Force in tension face bars Fs1 = Asv x min(fyd, Es x €1) = 0.0 KN/m

Mt of resistance of tension face bars Ms1 =Fs1 x (d - h/2)=0.0 kNm/m

Strain in compression face bars €1’ = eaus x (1 -d’'/z1) =0.00260

Stress in compression face bars o1’ = min(fyd, Es x &1’) = 434.8 N/mm?

Force in compression face bars Fsi’ = if(d’ > Asb x z1, Asv x 61, Asv X (01" - | X fed)) = 310.2 KN/m

Mt of resistance of compression face bars Ms1’ = Fs1’ x (h /2 -d’) =18.3 kNm/m
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Combined axial load and moment resistance

Axial load capacity
Moment of resistance

Nrd1 = Fe1 + Fs1 + Fs1’ = 3278.2 KN/m
MRrd1 = Me1 - Ms1 + Ms1” = 126.3 KNm/m

Axial load and bending capacity with concrete at ultimate strain and tension steel at yield

This is often referred to as the ‘balance failure point’.

Moment of resistance of concrete
Strain in tension reinforcement

Depth to neutral axis

Concrete compression force(3.1.7(3))
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance

Axial load capacity
Moment of resistance

Moment capacity with zero axial load

Moment of resistance of concrete
By iteration:-

Position of neutral axis

Concrete compression force(3.1.7(3))
Moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars
Resultant concrete/steel force

Combined moment of resistance
Moment of resistance about z axis

g2=-1 x fya / Es =-0.00217

Zz2=d x (gcuz / (gcus - €2)) = 98.1 mm

Fc2 = (M x fed) x (Asb x z2) x b = 1830.8 KN/m
Mc2 = Fe2 x (h /2 - (Asb x z2) / 2) = 111.3 kKNm/m

g2 =-0.00217

Fs2 = Asv x Es x g2 =-327.8 KN/m

Ms2 = Fs2 x (d - h/2) =-19.3 kNm/m

€2’ = eaus x (1 -d’'/z2) =0.00204

62’ = if(e2'<0, max(-1xfyd, Esxe2’), min(fyd, Esxe2’)) = 407.4 N/mm?
Fs2' = if(d’ > Asb x Z2, Asv x 62", Asv X (62" - | x fed)) = 289.6 KN/m
Ms2’ =Fs2’ x (h /2 -d’) = 17.1 kNm/m

Nrdz = Fc2 + Fs2 + Fs2’ = 1792.6 KN/m
MRrdz = Mc2 - Ms2 + Ms2’ = 147.7 KNm/m

z3=29.0 mm
Fez = nx fed x min(Asb x 23, h) x b = 541.3 kKN/m
Mcs = Fes x [n/ 2 - (min(Asb x z3 , h)) / 2] = 47.9 KNm/m

€3 = g3 x (1-d/z3)=-0.01569
Fs3 = Asv x max(-1 x fyd, Es x €3) =-327.8 KN/m
Ms3 = Fs3 x (d - h/2) =-19.3 kNm/m
€3’ = gaus x (1 - d’/ z3) =-0.00145
o3’ = if(e3’<0, max(-1xfyd, Esxes’), min(fyd, Esxes’)) = -289.7 N/mm?
Fs3' = if(d’ > Asb x z3, Asv x 03", Asv X (03" - N x fed)) =-218.4 KN/m
Ms3’ = Fs3’ x (h /2 - d’) =-12.9 kNm/m
F3 = Fes + Fs3 + Fs3’ = -4.9 kKN/m
PASS - This is approximately equal to zero (< 0.1% of Nrdo)

MRrd3z = Mc3 - Ms3 + Ms3’ = 54.3 kNm/m
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Axial load and bending capacity with NA depth 1.25 times that for zero strain in tension face reinforcement

Moment of resistance of concrete
Depth to neutral axis

Concrete compression force(3.1.7(3))
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Stress in ‘tension’ face bars

Force in ‘tension’ face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in ‘compression’ face bars

Force in ‘compression’ face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance
Axial load capacity
Moment of resistance

Axial tension capacity with zero moment

Axial load capacity

z4=1.25 xd =198.8 mm
Fca = (M x fed) x min(h, (Asb x z4)) x b = 3710.0 KN/m
Meca = Fea x (h/ 2 - min(h, (Asb x z4)) / 2) = 76.1 KNm/m

€4 =gz x (1 -d/z4)=0.00070

o4 = min(fyd, Es x €4) = 140.0 N/mm?

Fs4 = if(d > Asb x Za, Asv X 64, Asv x (04 - 1 % fed)) = 88.0 KN/m
Msa = Fsa x (d - h/2) = 5.2 kNm/m

g4 = gcuz x (1 -d'/z4) =0.00278

o4’ = min(fya, Es x g4’) = 434.8 N/mm?

Fsa' = Asv x (64’ - 1 x fed) = 310.2 KN/m

Mssa’ = Fsa’ x (/2 - d’) = 18.3 KNm/m

NRrd4 = Fea + Fsa + Fsa’ = 4108.2 kN/m
MRda = Mca - Msa + Msa’ = 89.2 KNm/m

NRds = -2 x Asv x fyd = -655.6 KN/m
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Interaction diagram
Compression (kN/m)
&
5158
89, 4104
128, 3273
1481783
M, M, T
od I'."-".-1v::m|3-nt
(kMNmim]

-G48

Crack widths

Slenderness limit (cl. 5.8.3.1)

Min 1st order moment about minor axis
Max 1st order moment about minor axis
Moment ratio

Factor C

Relative normal force

Slenderness limit

Design bending moment (cl. 7.3.4)
Design moment about minor axis

Cover to tension reinforcement

Ratio of steel to concrete modulii

Area of reinft in concrete units

Combined area of steel/conc in conc units
Reinforcement ratio per face

Neutral axis depth with pure bending
Second moment of area of cracked section
Strain in tension face steel due to bending
Strain in comp face steel due to bending
Strain due to axial load

Resultant strain in tension face steel

Mo1_sts=min(abs(Mtop_sLs),abs(Mbim_sLs))+eixNed_sts = 10.8 KNm/m
Moz_sLs=max(abs(Mtop_sLs),abs(Mbim_sLs))+eixNed_sts = 14.8 kKNm/m
rm_sts = Moz_sLs / Mo2_sts = 0.729
Csts = 1.7 -rmsts = 0.971
nsts = Ned_sts / (Ac x fed) = 0.054
Mim_sts = 20 x A x B x Csts / V(nsLs) = 66.5
A<Aiim_sLs - Second order effects may be ignored

Med_sLs = Mo2_sLs = 14.8 KNm/m

c=h-d-¢v/2=35.0mm

oe = Es/Eecm=5.9

Aseff = 2 x oe x Asv = 8850 mm?/m

Aefi = b x h + Aseff = 208850 mm?2/m

p =Asv /(b x d) = 0.005

Xo = d x [-2x0exp + V(4xoe?xp? + 2xoexpx(1+d’/d))] = 34.1 mm
le = bxxb3/3 + aexpxbxdx[(xb-d")? + (d-xb)?] = 82460245 mm*/m
gsb = Med_sts x (Xo - d) / (Ecm x Ic) = -0.00066

gsb’ = Med_sts x (Xb - d’) / (Ecm x Ic) = -0.00004

gaxial = NEed_sLs / (Aeff x Ecm) = 0.00004

€s = gsb + €axial = -0.00062
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Resultant strain in comp face steel
Stress in tension steel

Depth to neutral axis

Effective depth of concrete in tension
Effective area of concrete in tension
Load duration factor

Reinforcement ratio

Mean value of conc tensile strength
Difference between reinft and concrete strains
Greater tensile strain

Lesser tensile strain

Factor k1

Factor k2

Factor ks

Factor ka

Maximum crack spacing

Crack width

Allowable crack width

Factory lifting check

Precast element details

Height of precast wall (x axis)

Width of precast wall (y axis)

Distance between lifting points (x axis)
Distance between lifting points (y axis)
Lifting load coefficient

Partial factor for permanent actions
Formwork adhesion force

Enhancement of moments due to factory lifting
Negative moment assigned to column strip
Positive moment assigned to column strip

Width of the column strip

Analysis in x direction

L

&’ = gsb’ + gaxial = 0.00000

os = min(fyq, abs(Es x &s)) = 124.1 MPa

X =[(es’ x d) - (es x d)] / (&s’ - &s) = 40.8 mm
heef = min(2.5Rx(h-d), (h-x)/3, h/2) = 53.1 mm
Acefi = heef x b = 53055 mm2/m

ki=0.4

ppeff = Asv [ Acett = 0.014

feteff = fom = 3.21 MPa

edifft = max([os-kixfetefix(1+oexpp.eff)/pp.ei]/Es, 0.6xos/Es) = 0.00037
g1=gs x (h-x)/(d-x)=-0.00084

g2 =min(0, e’ x x/ (x - d’)) = 0.00000

kics = 0.8

kacs = (g1 + €2) / (2 x €1) = 0.500
kaes = 3.40= 3.4

kacs = 0.425

Srmax = Kacs X € + Kics x Kacs x Kacs X dv / ppefi = 262.5 mm

Wk = Srmax X &diff = 0.098 mm

Wk_max = 0.3 mm

PASS - The maximum crack width is less than the maximum allowable

Lx,element = 6750 mm
Ly,element =2800 mm

Lxit = 4500 mm
Lyt = 1500 mm
diiing = 1.50
ye=1.35

Qformwork = 2.0 KN/m?

75 %
55 %
beotstip = min(Lxjiitt, Lyit) / 2 = 750 mm

s

T

4500 whit

o

6750

x

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lelement = Lx.element = 6750mm

Lift = Lxit = 4500mm

h=200mm

b =Ly,element = 2800mm

Wself_precast = b Rx N Rx peonc Rx Gace + Gformwork Rx b = 19.3 KN/m
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Lifting check (positive moment)

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (negative moment)

Mx.pos = y6 Rx Qiiting Rx (Wself_precast Rx Liiit? /8 - Wself_precast Rx ((Lelement - Liift) /
2)2/2)=74.3 kNm
MLift.Points = Mx.pos Rx Ly,lit / Ly,element = 39.8 KNm
Mcol.strip = 0.55 Rx MLift.points = 21.9 KNm
M = Mcol.strip / Deolstrip X Ly.element = 81.7 KNm
dx = 159 mm
8 =1.000
K =M/ (b Rx d Rx fex) = 0.033
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Rx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))?5), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Aspos = M/ (fyd Rx Ziever) = 1245 mm?
12 ¢ @ 150 c/c
Asprov = 2111 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 1245 mm?2
Asyreq | Asprov = 0.59

PASS - Area of reinforcement provided is greater than the minimum area required

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Mx.neg = yG Rx (iiting R Wself_precast Rx ((Lelement - Liit) / 2)2 / 2 = 24.8 kNm
MLift.Points = Mx.neg Rx Lyiitt / Ly.element = 13.3 KNm
Mcol.strip = 0.75 9Rx MLift.points = 10.0 KNm
M = Mcol.strip / Deolstrip X Ly.element = 37.2 KNmM
dx = 159 mm
8 =1.000
K =M/ (b Rx d Rx fex) = 0.015
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))?5), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Asneg = M [ (fyd Rx Ziever) = 566 mm?2
12 ¢ @ 150 c/c
Asprov = 2111 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
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Required area of reinforcement

As,req =743 mm?2
As,req / As,prov =0.35

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement
Width of the cross section in tensile area
Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

Analysis in y direction
Lift

Ved = y6 Mx diiting Rx Wself_precast Rx max(Liit / 2, (Lelement - Liitt) / 2) = 88.1 kKN
Crdc =0.18/yc =0.12

dv="h - Cnom - ¢n - ¢v /2 =159 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Asi = (t Rx $?2 1 4) Rx (1000 mm/ sx) /1 m Rx b =2111 mm?

bw = Ly,element = 2800 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00474

Vmin = 0.035 N%3/mm Rx kshear®? Rx fa? = 0.59 N/mm?2

VRd,c = Max(Crd,c Rx Kshear Rx (100 NZmm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRrdc = 272.5 kN
VEed / VRrdc = 0.32
PASS - Design shear resistance exceeds design shear force

Lift
1500

_...| 300 |4_

™

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lifting check (positive moment)

Design bending moment across full width of wall

Moment between lifting points

Moment assigned to column strip
Equivalent enhanced full width moment
Effective depth of tension reinforcement
Redistribution ratio

2800 -;JI

Lelement = Ly,element = 2800mm

Lift = Lyt = 1500mm

h=200mm

b =Lx.element = 6750mm

Wself_precast = b Rx h Rx peonc Rx Gace + Giormwork Rx b = 46.6 KN/m

My.pos = Y6 Rx diiting Rx (Wself_precast Rx Liift? /8 - Wself_precast Rx ((Letement - Liit) /
2)2/2)=6.6 kNm
MLitt.Points = My.pos % Lxiift / Lx.element = 4.4 KNm
Mcol.strip = 0.55 Rx MLiftpoints = 2.4 KNm
M = Mcol.strip / Deolstrip Rx Lxelement = 21.8 KNm
dy =170 mm
8 =1.000
K=M/ (b Rx dy? Rx fe) = 0.003
K'=(2 Rxn Rx acc / yc) Rx (1 - Asb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx k2)) = 0.196
K'> K - No compression reinforcement is required
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Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (negative moment)

Ziever = MiN(0.5 Mx dy Rx (1 + (1 - 2 Rx K/ (n Rx aec / yc))?®), 0.95 Rx dy) =
162 mm

X =2 Rx (dy - Ziever) / Asb = 21 mm

Aspos = M/ (fyd Rx Zlever) = 310 mm?2

10 ¢ @ 200 c/c

As,prov = 2651 mm?

Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?

Asmax = 0.04 Rx b Rx h = 54000 mm?

Asreq = 1915 mm?2

Asyreq | Asprov = 0.72

PASS - Area of reinforcement provided is greater than the minimum area required

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (Shear)

My.neg = yG Rx iiing RX Wself_precast X ((Lelement - Liit) / 2)2/ 2 = 19.9 KNm
MLift.Points = My.neg Mx Lx/litt / Lx.element = 13.3 KNm
Mcol.strip = 0.75 Rx MLift.points = 10.0 KNm
M = Mcol.strip / Deolstrip X Lxelement = 89.7 KNm
dy =170 mm
8 =1.000
K =M/ (b Rx dy? Rx fa) = 0.013
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
ki) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dy Rx (1 + (1 - 2 Rx K/ (n Rx oec / yc))?®), 0.95 Rx dy) =
162 mm
X =2 Rx (dy - Ziever) / Asb = 21 mm
Asneg = M [ (fyd Rx Ziever) = 1277 mm?
10 ¢ @ 200 c/c
As,prov = 2651 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?
Asmax = 0.04 Rx b Rx h = 54000 mm?
Asreqg = 1915 mm?2
Asyreq | Asprov = 0.72

PASS - Area of reinforcement provided is greater than the minimum area required

Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement

Width of the cross section in tensile area

Longitudinal reinforcement radio

Ved = y6 Mx diiting Rx Wself_precast Rx max(Liit / 2, (Lelement - Liitt) / 2) = 70.8 KN
Crdc =0.18/yc =0.12

dv="h-cCnom-¢n/2 =170 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Ast = (t Rx $2 / 4) Rx (1000 mm/ sy) / 1 m Rx b = 2651 mm?

bw = Lx.element = 6750 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00231

Vmin = 0.035 N%5/mm Rx kshear®? Rx fekl’?2 = 0.59 N/mm?
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Design shear resistance —exp. 6.2a &b VRd,c = Max(Crd,c Rx Kshear Rx (100 NZmm* Rx pi Rx fek)3, vmin) Rx bw Rx
dv
VRdc = 672.0 kN
Ved / Vrde = 0.11
PASS - Design shear resistance exceeds design shear force

Lifting check (Punching shear)

Punching shear resistance without shear reinforcement

Effective depth to reinforcement deft = (dx + dy) / 2 = 165 mm

Bar diameter in x direction ox =12 mm

Bar diameter in y direction ¢y =10 mm

Tension reinforcement x direction Asix = (t Rx ¢x 2 [ 4) Rx (1000 mm/ sx) / 1 m Rx Ly,element = 2111 mm?2
Tension reinforcement y direction Asly = (1 Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2651 mm?
Longitudinal reinforcement ratio - cl. 6.4.4(1) pix = Min(Asix / (Ly.element Rx dx), 0.02) = 0.00474

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00231
pixy = mMin( g (px Rx piy), 0.02) = 0.00331
Kpunc = min(1 + (200 mm / defr), 2) = 2.0
Vmin.punc = 0.035 N®5/mm Rx Kpunc 32 Rx fe’2 = 0.59 N/mm?
Crd.cpunc = 0.18 / yc = 0.12
Punching shear at control perimeter from lifting point

Lifting point centre Xcentre = 1125 mm
Yeentre = 650 mm

Basic control perimeter distance rn =2 Rx def = 329 mm

Punching shear perimeter classification Internal

Punching shear perimeter Ui =2 Rx © Rx r. = 2067 mm

Design punching shear force Ved =y Rx diiting Rx (Lx.element Rx Ly,element Wx h Rx peonc X Gace + Qormwork
Rx (Lxetement Rx Ly.element)) / 4 = 66.1 kKN

Design punching shear stress — exp. 6.38 Ved = Ved / (U1 Rx def)= 0.19 N/mm?

Design punching shear resistance -exp. 6.47 VRd.c.punc = Max(Crd.c.punc Rx Kpune Rx (100 NZ/mm*Rx pixy Rxfek)3, Vmin.punc)

VRd.c.punc = 0.59 N/mm?2
VEd / VRd.c.punc = 0.33
PASS - Punching shear capacity exceeds design punching shear stress

On site pitching check

Precast element details

Height of precast wall (x axis) Lxelement = 6750 mm
Width of precast wall (y axis) Ly.element = 2800 mm
Pitching points at top of wall (x axis)

Distance between pitching points (y axis) Ly,pitching = 1200 mm
Lifting load coefficient Qpitching = 1.25

Partial factor for permanent actions ye=1.35
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Analysis in x direction

6750 -

Length of precast wall

Lifting points at top of wall
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lifting check (positive moment)
Design bending moment (at 0 mm)
Effective depth of tension reinforcement
Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N
Maximum area of reinforcement - ¢l.9.2.1(3)
Required area of reinforcement

Lelement = Lx.element = 6750mm

Lift = Lelement = 6750mm

h=200mm

b =Ly,element = 2800mm

Wself_precast = b Rx h Rx peonc Rx gacc = 13.7 KN/m

M = yc Rx dpitching Rx Wself,precast_pitching_x Rx Lelement? / 8 = 132.0 kNm
dx = 159 mm
46 =1.000
K=M/ (b Rx dx? Rx fek) = 0.053
K'=(2 Rxn Rx aee / yc) Rx (1 - Asb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx k2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))09), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
As,pos = M/ (fyd Rx Ziever) = 2009 mm?
12 ¢ @ 150 cl/c
Asprov = 2111 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 2009 mm?
Asyreq | Asprov = 0.95

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement
Width of the cross section in tensile area
Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

VEd = ye RX Qpitching Rx Wself,precast_pitching_x Rx Lelement / 2 = 78.2 KN

Crdc =0.18/yc =0.12

dv="h - Cnom - ¢n - ¢v / 2 = 159 mm

kshear = min(1 + (200 mm / dv)°5, 2) = 2.000

Ast = (1 Rx 2/ 4) Rx (1000 mm/ sx) /1 m Rx b =2111 mm?

bw = Ly,element = 2800 mm

pi = min(As / (bw Rx dv), 0.02) = 0.00474

Vmin = 0.035 N%3/mm Rx kshear¥? Rx fe’2 = 0.59 N/mm?2

VRrd,c = max(Crd,c Rx Kshear Rx (100 N2/'mm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRrdc = 272.5 kN




Y Tekla. Tedds

Ylber Krasniqi

Project
Dimensionimi

i Objektit B+P+6 Sistem i Parapergatitur

Section Sheet no./rev.

Muret ne Aksin 2 dhe 4 [Kati 2 dhe Kati 3] 115

Calc. by Date Chk'd by Date App'd by Date
Ylber Krasniqi |01/03/2022

Lifting check (Punching shear)

Ved / VRrdc = 0.29
PASS - Design shear resistance exceeds design shear force

Punching shear resistance without shear reinforcement

Effective depth to reinforcement
Bar diameter in x direction

Bar diameter in y direction
Tension reinforcement x direction
Tension reinforcement y direction

Longitudinal reinforcement ratio - cl. 6.4.4(1)

deff = (dx + dy) / 2 = 165 mm

ox =12 mm

¢y =10 mm

Asix = (T Rx ¢x 2/ 4) Rx (1000 mm/ sx) / 1 m Rx Ly.element = 2111 mm?
Asly = (1 Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2651 mm?
pix = Min(Asix / (Ly.element Rx dx), 0.02) = 0.00474

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00231

pixy = min( g (pix Rx py), 0.02) = 0.00331

kpunc = min(1 + (200 mm / deft), 2) = 2.0

Vmin.punc = 0.035 NO5/mm Rx Kpunc 32 Rx fek’2 = 0.59 N/mm?2

Crd.cpunc = 0.18 / yc = 0.12

Punching shear at control perimeter from lifting point

Lifting point centre

Basic control perimeter distance

Punching shear perimeter classification

Punching shear perimeter
Design punching shear force

Design punching shear stress — exp. 6.38

Design punching shear resistance -exp. 6.47

Xcentre = 0 mm
Yeentre = 800 mm
r =2 Rx def = 329 mm
EdgeY
U1 =71 Rx r + 2 Rx Xeenre = 1034 mm
VEd = ye Rx Ppitching Rx (Lxelement Rx Ly,element Rx h Rx peonc Rx Qacc) / 4 =
39.1 kN
Ved = Ved / (U1 Rx def)= 0.23 N/mm?
VRd.c.punc = Max(Crd.c.punc Rx Kpune Rx (100 NZ/mm*Rx pixy Rxfck)3, Vmin.punc)
VRd.c.punc = 0.59 N/mm?2
VEed / VRd.c.punc = 0.39
PASS - Punching shear capacity exceeds design punching shear stress
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PRECAST WALL DESIGN (EN 1992)

In accordance with EN1992-1-1:2004 incorporating corrigendum January 2008 and the recommended values
Tedds calculation version 1.1.01

Design summary

Description Unit  |Allowable Actua Utilisation Result
Crack width mm  [0.30 0.10 0.32 PASS
Design moment is 29 kNm/m (inside int. diagram) - PASS

Refer to the interaction diagram

Design summary - lifting checks

Description Unit  |Provided Required Utilisation Result
Top reinf. - y axis - Lifting mm? |2121 1915 0.903 PASS
Bot reinf. - y axis - Lifting mm? |2121 1915 0.903 PASS
Shear cap. - y axis - Lifting kN 672.0 94.4 0.140 PASS
Top reinf. - x axis - Lifting mm? |1583 1109 0.700 PASS
Bot reinf. - x axis - Pitching mm? |1583 2009 1.269 FAIL
Shear cap. - x axis - Pitching kN 260.7 78.2 0.300 PASS
Punching shear cap. - Pitching N/mm?2|0.59 0.23 0.393 PASS
12 ¢ @ 200
¢ 104 @ 250
! w w w ¥

le—200—»]

> fe-25

Wall input details

Wall geometry

Thickness h =200 mm
Length b = 1000 mm/m
Stability about minor axis Braced

Concrete details

Concrete strength class C35/45
Partial safety factor for concrete (2.4.2.4(1)) yc =1.50
Coefficient awcc (3.1.6(1)) occ = 1.00
Maximum aggregate size dg =20 mm

Reinforcement details

Reinforcement in outer layer Horizontal
Nominal cover to outer layer Cnom = 25 mm
Vertical bar diameter dv=12 mm

Spacing of vertical reinforcement sv =200 mm
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Area of vertical reinforcement (per face)
Horizontal bar diameter

Spacing of horizontal reinforcement

Area of horizontal reinforcement (per face)
Characteristic yield strength

Partial safety factor for reinft (2.4.2.4(1))
Modulus of elasticity of reinft (3.2.7(4))

Fire resistance details
Fire resistance period
Exposure to fire

Asv = 565 mm?/m
oh =10 mm

Sh =250 mm

Ash = 314 mm?/m
fyk = 500 N/mm?2

ys =1.15

Es = 200.0 kN/mm?2

R =60 min
Exposed on two sides

Ratio of fire design axial load to design resistance pi=0.70

Axial load and bending moments from frame analysis

Design axial load
Moment about minor axis at top
Moment about minor axis at bottom

Wall effective length
Effective length for buckling about minor axis

Crack width details

Axial load due to quasi-permanent SLS.
Moment at top due to quasi-permanent SLS.
Moment at btm due to quasi-permanent SLS.
Duration of applied loading

Maximum allowable crack width

Calculated wall properties

Concrete properties

Area of concrete

Characteristic compression cylinder strength
Design compressive strength (3.1.6(1))

Mean value of cylinder strength (Table 3.1)
Mean value of tensile strength

Secant modulus of elasticity (Table 3.1)
Long-term effects on tensile strength cofficient
Mean value of axial tensile strength

Characteristic axial tensile strength of concrete

Design tensile strength

Ultimate strain — Table 3.1

Bending coeffincient

Bending coeffincient

Bending coeffincient

Bending coeffincient

Concrete strength limit in shear
Maximum cylinder strength in shear
Density of reinforced concrete

Ned = 470.0 KN/m
Miop = 8.0 kNm/m
Mbtm = 10.0 KNm/m

lo=2800 mm

Ned_sts = 123.0 kN/m
Mtop_sts = 5.0 kKNm/m
Mbtm_sts = 8.0 KNm/m
Long term

Wk_max = 0.3 mm

Ac = h x b =200000 mm2/m

fek = 35 N/mm?

fed = otee x fek / yc = 23.3 N/mm?
fem = fok + 8 MPa = 43.0 N/mm?
ferm = 3.21 N/mm?2

Ecm = 22000 MPa x (fem / 10 MPa)?3 = 34.1 kN/mm?

act = 1.0

ferm = 0.3 N/mm2 Rx (fo/ 1 N/mm2)23 = 3.2 N/mm?2

fetk,0.05 = 0.7 Rx form = 2.2 N/mm?

fetd = et Mx fetk,0.05 / yc = 1.5 N/mm?

gcu2 =0.00350

ki=0.44=0.44

k2 =1.25 Rx (0.6 + 0.0014 / gcu2) = 1.25
ks =0.54 = 0.54

ka =1.25 Rx (0.6 + 0.0014 / gcu2) = 1.25
C90/105

fekim = 90.0 N/mm?2

peonc = 2500 kg/m?
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Rectangular stress block factors

Depth factor (3.1.7(3)) Asb = 0.8
Stress factor (3.1.7(3)) n=1.0

Strain limits

Compression strain limit (Table 3.1) gcus = 0.00350
Pure compression strain limit (Table 3.1) €3 = 0.00175

Design yield strength of reinforcement

Design yield strength (3.2.7(2)) fya = fyc / ys = 434.8 MPa

Check nominal cover for fire and bond requirements

Min. cover reqd for bond (4.4.1.2(3)) Chin,b = max(¢n, ¢v - ¢n) =10 mm
Min axis distance for fire (EN1992-1-2 T 5.4) ai = 10 mm

Allowance for deviations from min cover (4.4.1.3)  ACdev =5 mm
Min allowable nominal cover Cnom_min = Max(as - ¢n / 2, Cminb + ACdev) = 15 mm
PASS - the nominal cover is greater than the minimum required

Effective depth of vertical bars
Effective depth d=h-cnom- ¢n-d¢v/2 =159 mm
Depth to compression face bars d’ = cCnom + ¢nh + ¢v /2 =41 mm

Column slenderness
Radius of gyration about minor axis i=h/(12)=5.8cm
Minor axis slenderness ratio (5.8.3.2(1)) A=lo/i=485

Design bending moments

Frame analysis moments combined with moments due to imperfections (cl. 5.2 & 6.1(4))

Ecc. due to geometric imperfections €i=1o/400 = 7.0 mm
Minimum end moment about minor axis Mo1 = min(abs(Mwp), abs(Mbim)) + €i x Ned = 11.3 KNm/m
Maximum end moment about minor axis Moz = max(abs(Mitop), abs(Mbtm)) + €i x Ned = 13.3 KNm/m

Slenderness limit for buckling about minor axis (cl. 5.8.3.1)

Factor A A=07

Mechanical reinforcement ratio ® =2 x Asv x fyd / (Ac x fead) = 0.105
Factor B B=+(1+2xo)=1.100

Moment ratio fm = Mo1 / Mo2 = 0.850

Factor C C=17-rm=0.850

Relative normal force n = Ned / (Ac x fed) = 0.101
Slenderness limit Mim =20 x A x B x C/(n) = 41.3

A>=Aim - Second order effects must be considered

Second order bending moment about minor axis (cl. 5.8.8.2 & 5.8.8.3)

Parameter nu nu=1+o=1105

Approx value of n at max moment of resistance noa = 0.4

Axial load correction factor Kr=min(1.0, (nu-n)/ (nu - noa)) = 1.000
Reinforcement design strain eyd = fya / Es = 0.00217

Basic curvature CUrvebasic = gyd / (0.45 x d) = 0.0000304 mm-!




MY Tekla.Tedds |ome

Dimensionimi i Objektit B+P+6 Sistem i Parapergatitur

Ylber Krasniqi Section Sheet no./rev.
Dimensionimi i Mureve Aksi 2dhe 4 [Kati 4 dhe Kati 5] 119
Calc. by Date Chk'd by Date App'd by Date
Ylber Krasniqi |01/03/2022

Notional size of wall

Factor a1 (Annex B.1(1))

Factor a2 (Annex B.1(1))

Relative humidity factor (Annex B.1(1))
Concrete strength factor (Annex B.1(1))
Concrete age factor (Annex B.1(1))
Notional creep coefficient (Annex B.1(1))
Final creep development factor (att= A¥)
Final creep coefficient (Annex B.1(1))
Effective creep ratio (5.8.4(2))

Factor

Creep factor

Modified curvature

Curvature distribution factor

Deflection

Nominal 2" order moment

ho=2 xh xb /(2 x b) =200 mm

a1 = (35 MPa / fem)®7 = 0.866

oz = (35 MPa / fem)®2 = 0.960

drH = [1 + ((1 - RH/100%) / (0.1 mm-3 x (ho)3)) x au1] x a2 = 1.670
Brem = 16.8 x (1 MPa)Y2 / (fem) = 2.6
Bo=1/(0.1+ (to/ 1 day)°?) = 0.635

00 = ¢rH X PBrem x Pro = 2.715

Beo = 1.0

O = 90 X Peo = 2.715

Qef = ¢ x M = 2.172

B =0.35 + fek / 200 MPa - A / 150 = 0.202

Ky =max(1.0, 1 + B x ¢ef) = 1.438

curvemod = Kr x K¢ x curvebasic = 0.0000437 mm-1
c=10

€2 = curvemod x lo? / ¢ = 34.3 mm

M2z = Ned x €2 = 16.1 KNm/m

Design bending moment about minor axis (cl. 5.8.8.2)

Equivalent moment
Desigh moment

Axial compression capacity with zero moment

Strain with uniform compression (Fig. 6.1)
Stress in reinforcement
Axial load capacity

Moe = max(0.6 Rx Moz + 0.4 Rx Moz, 0.4 Rx Moz) = 12.5 kNm/m
Med = max(Moz, Moe + M2, Mo1 + 0.5 x M2, Ned x max(h/30, 20 mm))
Med = 28.6 KNm/m

€0 = g3 = 0.00175
o0 = min(eo x Es, fyd) = 350.0 N/mm?
Nrdo = (2 x Asv x 60) + (Ac - 2 x Asv) x fed = 5036.1 KN/m

Axial load and bending capacity with zero strain in tension face reinforcement

Moment of resistance of concrete
Depth to neutral axis

Concrete compression force
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance

Axial load capacity
Moment of resistance

z1=d =159.0 mm
Fe1 = (M x fed) x (Asb x z1) x b =2968.0 KN/m
Me1 = Fer x (h / 2 - (hsb x 21) / 2) = 108.0 KNm/m

€1 = g3 x (1 -d/z1)=0.00000

Fs1 = Asv x min(fyd, Es x €1) = 0.0 KN/m

Ms1 = Fs1 x (d - h/2) = 0.0 kNm/m

g1’ = eaus x (1 -d’'/z1) =0.00260

o1’ = min(fyd, Es x &1’) = 434.8 N/mm?

Fsi’ = if(d’ > Asb x z1, Asv x 61, Asv X (01" - | X fed)) = 232.7 KN/m
Mst’ = Fs1’ x (h/ 2 - d’) =13.7 kNm/m

Nrd1 = Fe1 + Fs1 + Fs1’ = 3200.7 KN/m
MRrd1 = Me1 - Ms1 + Ms1’ = 121.8 kKNm/m
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Axial load and bending capacity with concrete at ultimate strain and tension steel at yield

This is often referred to as the ‘balance failure point’.

Moment of resistance of concrete
Strain in tension reinforcement

Depth to neutral axis

Concrete compression force(3.1.7(3))
Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance

Axial load capacity
Moment of resistance

Moment capacity with zero axial load

Moment of resistance of concrete
By iteration:-

Position of neutral axis

Concrete compression force(3.1.7(3))
Moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Force in tension face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in compression face bars

Force in compression face bars

Mt of resistance of compression face bars
Resultant concrete/steel force

Combined moment of resistance
Moment of resistance about z axis

g2 = -1 x fya / Es = -0.00217

Zz2=d x (gcus / (gcus - £2)) = 98.1 mm

Fe2 = (n x fed) x (Asb x z2) x b = 1830.8 kN/m
Mc2 = Fe2 x (h/ 2 - (Asb x z2) / 2) = 111.3 KNm/m

g2 =-0.00217

Fs2 = Asv x Es x g2 = -245.9 kN/m

Ms2 = Fs2 x (d - h/ 2) = -14.5 kKNm/m

g2’ =gz x (1 -d’'/ z2) =0.00204

o2’ = if(e2'<0, max(-1xfyd, Esxe2’), min(fyd, Esxg2’)) = 407.4 N/mm?
Fs2' = if(d’ > Asb x Z2, Asv x 62", Asv X (62" - N X fed)) = 217.2 KN/m
Ms2’ = Fs2’ x (h /2 - d’) = 12.8 KNm/m

Nrd2 = Fe2 + Fs2 + Fs2’ = 1802.1 kN/m
Mrd2 = Mc2 - Ms2 + Ms2’ = 138.6 kKNm/m

z3=25.7mm
Fes = nx fed x min(Asb x z3, h) x b = 478.8 kN/m
Mes = Fez x [N/ 2 - (Min(Asb x z3, h)) / 2] = 43.0 KNm/m

€3 = g3 x (1-d/z3)=-0.01820
Fs3 = Asv x max(-1 x fyd, Es x €3) = -245.9 kKN/m
Ms3 = Fs3 x (d - h/2) =-14.5 kNm/m
€3’ = gcus x (1 - d’ / z3) = -0.00209
o3’ = if(e3'<0, max(-1xfyd, Esxes’), min(fyd, Esxes’)) = -418.9 N/mm?2
Fs3’ = if(d’ > Asb x z3, Asv x 63", Asv X (03" - N x fed)) = -236.9 KN/m
Ms3' = Fs3’ x (n /2 - d’) =-14.0 kNm/m
F3 = Fc3 + Fs3 + Fs3’ = -4.0 kN/m
PASS - This is approximately equal to zero (< 0.1% of Nrdo)

MRrd3 = Mcs - Ms3 + Ms3’ = 43.5 kKNm/m

Axial load and bending capacity with NA depth 1.25 times that for zero strain in tension face reinforcement

Moment of resistance of concrete
Depth to neutral axis
Concrete compression force(3.1.7(3))

z4=1.25 xd =198.8 mm
Fea = (M x fed) x min(h, (Asb x z4)) x b = 3710.0 KN/m
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Concrete moment of resistance

Moment of resistance of reinforcement
Strain in tension face bars

Stress in ‘tension’ face bars

Force in ‘tension’ face bars

Mt of resistance of tension face bars
Strain in compression face bars

Stress in ‘compression’ face bars

Force in ‘compression’ face bars

Mt of resistance of compression face bars

Combined axial load and moment resistance
Axial load capacity
Moment of resistance

Axial tension capacity with zero moment

Axial load capacity

Mea = Fea x (h /2 - min(h, (Asb x z4)) / 2) = 76.1 KNm/m

€4 =gcu3 x (1 -d/zs4)=0.00070

o4 = min(fyd, Es x €4) = 140.0 N/mm?

Fsa = if(d > Asb x Z4, Asv X 64, Asv x (04 - 1 % fed)) = 66.0 KN/m
Msa = Fsa x (d - h/ 2) = 3.9 kNm/m

g4’ = gauz x (1 -d’/z4) =0.00278

o4’ = min(fyd, Es x g4’) = 434.8 N/mm?

Fsa' = Asv x (04’ - | % fed) = 232.7 kKN/m

Msa’ = Fsa’ x (h/ 2 - d’) = 13.7 kKNm/m

NRrd4 = Fca + Fsa + Fsa’ = 4008.6 KN/m
MRrda = Mca - Msa + Msa’ = 85.9 KNm/m

NRrds = -2 x Asv x fya = -491.7 kKN/m
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Interaction diagram

Compression (kMm)
&

138, 1802

""-'l.l':men‘.
{kMNmirn)

Crack widths
Slenderness limit (cl. 5.8.3.1)
Min 1st order moment about minor axis Mo1_sts=min(abs(Miop_sLs),abs(Mbim_sLs))+€ixNed_sts = 5.9 KNm/m
Max 1t order moment about minor axis Moz_sts=max(abs(Mtop_sts),abs(Mbtm_sts))+eixNed_sts = 8.9 KNm/m
Moment ratio m_sts = Mo1_sLs / Mo2_sts = 0.661
Factor C Csts = 1.7 - rm_sts = 1.039
Relative normal force nsts = Ned_sts / (Ac x fed) = 0.026
Slenderness limit Mim_sLs = 20 x A x B x Csts / V(nsLs) = 98.5

A<Aim_sLs - Second order effects may be ignored

Design bending moment (cl. 7.3.4)

Design moment about minor axis Med_sLs = Moz_sLs = 8.9 KNm/m

Cover to tension reinforcement c=h-d-¢/2=350mm

Ratio of steel to concrete modulii oe =Es/Ecm=5.9

Area of reinft in concrete units Aseff = 2 x oe x Asv = 6638 mm?/m

Combined area of steel/conc in conc units Aeif = b x h + Aseff = 206638 mm2/m

Reinforcement ratio per face p =Asv /(b x d) =0.004

Neutral axis depth with pure bending xb = d x [-2x0exp + V(4xoe?xp? + 2xoexpx(1+d’/d))] = 30.4 mm
Second moment of area of cracked section le = bxxb3/3 + aexpxbxdx[(xb-d")? + (d-xb)?] = 64624931 mm4/m
Strain in tension face steel due to bending &sb = MEd_sts x (Xo - d) / (Ecm x Ic) = -0.00052

Strain in comp face steel due to bending gsb’ = Med_sts x (Xo - d”) / (Ecm x Ic) = -0.00004

Strain due to axial load gaxial = Ned_sLs / (Aeff x Ecm) = 0.00002

Resultant strain in tension face steel €s = gsb + gaxial = -0.00050
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Resultant strain in comp face steel
Stress in tension steel

Depth to neutral axis

Effective depth of concrete in tension
Effective area of concrete in tension
Load duration factor

Reinforcement ratio

Mean value of conc tensile strength
Difference between reinft and concrete strains
Greater tensile strain

Lesser tensile strain

Factor k1

Factor k2

Factor ks

Factor ka

Maximum crack spacing

Crack width

Allowable crack width

Factory lifting check

Precast element details

Height of precast wall (x axis)

Width of precast wall (y axis)

Distance between lifting points (x axis)
Distance between lifting points (y axis)
Lifting load coefficient

Partial factor for permanent actions
Formwork adhesion force

Enhancement of moments due to factory lifting
Negative moment assigned to column strip
Positive moment assigned to column strip

Width of the column strip

Analysis in x direction

&s’ = gsb’ + gaxial = -0.00003

os = min(fyd, abs(Es x &s)) = 100.0 MPa
X=[(es’ x d) - (es x d)] / (&5’ - &s) = 34.7 mm
heef = min(2.5Rx(h-d), (h-x)/3, h/2) = 55.1 mm
Acefi = heef x b = 55087 mm2/m

ki=0.4

ppeff = Asv [ Acett = 0.010

feteff = fom = 3.21 MPa

edifft = max([os-kixfetefix(1+oexpp.eff)/pp.ei]/Es, 0.6xos/Es) = 0.00030
g1=gs x (h-x)/(d-x)=-0.00066

g2 =min(0, e’ x x/ (x - d’)) = 0.00000

kics = 0.8

kacs = (g1 + €2) / (2 x €1) = 0.500
kaes = 3.40= 3.4

kacs = 0.425

Srmax = Kacs X € + Kics x Kacs x Kacs X dv / ppei = 317.7 mm

Wk = Srmax X &diff = 0.095 mm

Wk_max = 0.3 mm

PASS - The maximum crack width is less than the maximum allowable

Lxelement = 6750 mm
Ly,etlement = 2800 mm
Lxit = 3600 mm
Lyt = 2000 mm
diiing = 1.50
ye=1.35

Qformwork = 2.0 KN/m?

75 %
55 %
beotstip = min(Lxjiitt, Lyit) / 2 = 1000 mm

3600 |

o

6750

x

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lelement = Lx.element = 6750mm

Lift = Lxit = 3600mm

h=200mm

b =Ly,element = 2800mm

Wself_precast = b Rx N Rx peonc Rx Gace + Gformwork Rx b = 19.3 KN/m
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Lifting check (positive moment)

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (negative moment)

Mx.pos = y6 Rx Qiiting Rx (Wself_precast Rx Liiit? /8 - Wself_precast Rx ((Lelement - Liift) /
2)2/2)=14.9 kNm
MLift.Points = Mx.pos Rx Ly,lit / Ly,element = 10.6 KNm
Mcolstrip = 0.55 Rx MLitt.points = 5.8 KNm
M = Mcol.strip / Deolstrip X Ly,element = 16.3 KNm
dx = 159 mm
8 =1.000
K =M/ (b Rx d Rx fex) = 0.007
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))?5), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Aspos = M/ (fyd Rx Ziever) = 249 mm?2
12 ¢ @ 200 c/c
As,prov = 1583 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 743 mm?
Asyreq | Asprov = 0.47

PASS - Area of reinforcement provided is greater than the minimum area required

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Mx.neg = yG Rx (iiting R Wself_precast Rx ((Lelement - Liit) / 2)2 / 2 = 48.5 kNm
MoLift.Points = Mx.neg Rx Lyiitt / Ly.element = 34.7 KNm
Mcol.strip = 0.75 Rx MLift.points = 26.0 KNm
M = Mcol.strip / Deolstrip X Ly.element = 72.8 KNmM
dx = 159 mm
8 =1.000
K =M/ (b Rx d Rx fex) = 0.029
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))?5), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
Asneg = M [ (fyd Rx Ziever) = 1109 mm?2
12 ¢ @ 200 c/c
As,prov = 1583 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
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Required area of reinforcement

As,req = 1109 mm?
As,req / As,prov =0.70

PASS - Area of reinforcement provided is greater than the minimum area required

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement
Width of the cross section in tensile area
Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

Analysis in y direction
Lift

Ved = y6 Mx diiting Rx Wself_precast Rx max(Liit / 2, (Lelement - Liitt) / 2) = 70.5 kN
Crdc =0.18/yc =0.12

dv="h - Cnom - ¢n - ¢v /2 =159 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Ast = (t Rx $?2 / 4) Rx (1000 mm/ sx) / 1 m Rx b = 1583 mm?

bw = Ly,element = 2800 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00356

Vmin = 0.035 N%3/mm Rx kshear®? Rx fa? = 0.59 N/mm?2

VRd,c = Max(Crd,c Rx Kshear Rx (100 NZmm* Rx pi Rx fek)3, vmin) Rx bw Rx

VRrd,c = 260.7 kN
Ved / Vrdc = 0.27
PASS - Design shear resistance exceeds design shear force

Lift
2000

f

1

_...| 300 |4_

™

Length of precast wall

Distance between lifting points
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lifting check (positive moment)

Design bending moment across full width of wall

Moment between lifting points

Moment assigned to column strip
Equivalent enhanced full width moment
Effective depth of tension reinforcement
Redistribution ratio

2800 -;JI

Lelement = Ly,element = 2800mm

Lift = Lyt = 2000mm

h=200mm

b =Lx.element = 6750mm

Wself_precast = b Rx h Rx peonc Rx Gace + Giormwork Rx b = 46.6 KN/m

My.pos = Y6 Rx diiting Rx (Wself_precast Rx Liift? /8 - Wself_precast Rx ((Letement - Liit) /
2)2/2) =39.6 kNm
MLitt.Points = My.pos % Lxift / Lx.element = 21.1 KNm
Mcol.strip = 0.55 Rx MLiftpoints = 11.6 KNm
M = Mcol.strip / Deolstrip Rx Lxelement = 78.5 KNm
dy =170 mm
8 =1.000
K=M/ (b Rx dy? Rx fex) = 0.011
K'=(2 Rxn Rx acc / yc) Rx (1 - Asb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx k2)) = 0.196
K'> K - No compression reinforcement is required
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Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (negative moment)

Ziever = MiN(0.5 Mx dy Rx (1 + (1 - 2 Rx K/ (n Rx aec / yc))?®), 0.95 Rx dy) =
162 mm

X =2 Rx (dy - Ziever) / Asb = 21 mm

Aspos = M [ (fyd Rx Ziever) = 1118 mm?

10 ¢ @ 250 c/c

Asprov = 2121 mm?

Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?

Asmax = 0.04 Rx b Rx h = 54000 mm?

Asreq = 1915 mm?2

Asreq | Asprov = 0.90

PASS - Area of reinforcement provided is greater than the minimum area required

Design bending moment across full width of wall

Moment between lifting points
Moment assigned to column strip

Equivalent enhanced full width moment

Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required

Tension reinforcement provided

Area of tension reinforcement provided
Minimum area of reinforcement - exp.9.1N

Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (Shear)

My.neg = yG Rx Qiiing RX Wself_precast Rx ((Lelement - Liit) / 2)2 /2 = 7.5 KNm
MLift.Points = My.neg Mx Lxiiitt / Lx.element = 4.0 KNm
Mcolstrip = 0.75 Rx MLitt.points = 3.0 KNm
M = Mcol.strip / Deolstrip X Lxelement = 20.4 KNm
dy =170 mm
8 =1.000
K =M/ (b Rx dy? Rx fe) = 0.003
K'=(2 Rx n Rx acc/ yc) Rx (1 - hsb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
ki) / (2 Rx kz2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dy Rx (1 + (1 - 2 Rx K/ (n Rx oec / yc))?®), 0.95 Rx dy) =
162 mm
X =2 Rx (dy - Ziever) / Asb = 21 mm
Asneg = M [ (fyd Rx Ziever) = 290 mm?2
10 ¢ @ 250 c/c
Asprov = 2121 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dy = 1915 mm?
Asmax = 0.04 Rx b Rx h = 54000 mm?
Asreqg = 1915 mm?2
Asyreq | Asprov = 0.90

PASS - Area of reinforcement provided is greater than the minimum area required

Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement

Width of the cross section in tensile area

Longitudinal reinforcement radio

Ved = y6 Mx diiting Rx Wself_precast Rx max(Liit / 2, (Lelement - Liitt) / 2) = 94.4 KN
Crdc =0.18/yc =0.12

dv="h-cCnom-¢n/2 =170 mm

kshear = min(1 + (200 mm / dv)®5, 2) = 2.000

Ast = (t Rx §?2 / 4) Rx (1000 mm/ sy) / 1 m Rx b =2121 mm?

bw = Lx.element = 6750 mm

pi = min(Asi / (bw Rx dv), 0.02) = 0.00185

Vmin = 0.035 N%5/mm Rx kshear®? Rx fekl’?2 = 0.59 N/mm?
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Design shear resistance —exp. 6.2a &b

dv

Lifting check (Punching shear)

VRrd,c = Mmax(Crd,c Rx Kshear Rx (100 NZ/mm* Rx pl Rx fck)1/3, Vmin) Rx bw Rx

VRdc = 672.0 kN
VEed / Vrdc = 0.14
PASS - Design shear resistance exceeds design shear force

Punching shear resistance without shear reinforcement

Effective depth to reinforcement
Bar diameter in x direction

Bar diameter in y direction

Tension reinforcement x direction
Tension reinforcement y direction
Longitudinal reinforcement ratio - cl.

6.4.4(1)

deft = (dx + dy) / 2 = 165 mm

ox =12 mm

oy =10 mm

Asix = (t Rx ¢x 2 [ 4) Rx (1000 mm/ sx) / 1 m Rx Ly,element = 1583 mm?2
Asly = (1 Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2121 mm?
pix = Min(Asix / (Ly.element Rx dx), 0.02) = 0.00356

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00185

pixy = mMin( g (px Rx piy), 0.02) = 0.00256

Kpunc = min(1 + (200 mm / defr), 2) = 2.0

Vmin.punc = 0.035 N5/mm Rx Kpunc 32 Rx fek!’2 = 0.59 N/mm?

Crd.cpunc = 0.18 / yc = 0.12

Punching shear at control perimeter from lifting point

Lifting point centre

Basic control perimeter distance

Punching shear perimeter classification

Punching shear perimeter
Design punching shear force

Design punching shear stress — exp

.6.38

Design punching shear resistance -exp. 6.47

On site pitching check

Precast element details

Height of precast wall (x axis)

Width of precast wall (y axis)
Pitching points at top of wall (x axis)
Distance between pitching points (y
Lifting load coefficient

Partial factor for permanent actions

axis)

Xcentre = 1575 mm
Yeentre = 400 mm
r = 2 Mx deff = 329 mm
EdgeX
Ui = Rx r1 + 2 Rx Yeentre = 1834 mm
Ved =y Rx diiting Rx (Lx.element Rx Ly,element Wx h Rx peonc X Gace + Qormwork
Rx (Lxelement Rx Ly,element)) / 4 = 66.1 kN
Ved = Ved / (U1 Rx def)= 0.22 N/mm?
VRd.c.punc = Max(Crd.c.punc Rx Kpune Rx (100 NZ/mm*Rx pixy Rxfek)3, Vmin.punc)
VRd.c.ounc = 0.59 N/mm?2
VEd / VRd.c.punc = 0.37
PASS - Punching shear capacity exceeds design punching shear stress

Lx,element = 6750 mm
Ly,element =2800 mm

Ly,pitching = 1200 mm
(I)pitching =1.25
ye=1.35
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Analysis in x direction

6750 -

Length of precast wall

Lifting points at top of wall
Thickness of precast wall section
Width of precast section

Self weight of precast element

Lifting check (positive moment)
Design bending moment (at 0 mm)
Effective depth of tension reinforcement

Redistribution ratio

Lever arm

Depth of neutral axis

Area of tension reinforcement required
Tension reinforcement provided

Area of tension reinforcement provided

Minimum area of reinforcement - exp.9.1N
Maximum area of reinforcement - ¢l.9.2.1(3)

Required area of reinforcement

Lifting check (Shear)
Design shear force at critical shear plane

Depth of tension reinforcement

Tension reinforcement
Width of the cross section in tensile area
Longitudinal reinforcement radio

Design shear resistance —exp. 6.2a &b
dv

Lelement = Lx.element = 6750mm

Lift = Lelement = 6750mm

h=200mm

b =Ly,element = 2800mm

Wself_precast = b Rx h Rx peonc Rx gacc = 13.7 KN/m

M = yc Rx dpitching Rx Wself,precast_pitching_x Rx Lelement? / 8 = 132.0 kNm
dx = 159 mm
46 =1.000
K=M/ (b Rx dx? Rx fek) = 0.053
K'=(2 Rxn Rx aee / yc) Rx (1 - Asb Rx (8 - k1) / (2 Rx k2)) Rx (Asb Rx (3 -
k1) / (2 Rx k2)) = 0.196
K'> K - No compression reinforcement is required
Ziever = MiN(0.5 Mx dx Rx (L + (1 - 2 Rx K/ (n Rx ace / yc))09), 0.95 Rx dx) =
151 mm
X =2 Rx (dx - Ziever) / Asb = 20 mm
As,pos = M/ (fyd Rx Ziever) = 2009 mm?
12 ¢ @ 200 cl/c
Asprov = 1583 mm?
Asmin = max(0.26 Rx fem / fyk, 0.0013) Rx b Rx dx = 743 mm?
Asmax = 0.04 Rx b Rx h = 22400 mm?
Asreq = 2009 mm?
Asyreq | Asprov = 1.27

FAIL - Area of reinforcement provided is less than the minimum area required

VEd = ye RX Qpitching Rx Wself,precast_pitching_x Rx Lelement / 2 = 78.2 KN

Crdc =0.18/yc =0.12

dv="h - Cnom - ¢n - ¢v / 2 = 159 mm

kshear = min(1 + (200 mm / dv)°5, 2) = 2.000

Asi = (1 Rx 2 [ 4) Rx (1000 mm/ sx) / 1 m Rx b = 1583 mm?

bw = Ly,element = 2800 mm

p = min(As / (bw Rx dv), 0.02) = 0.00356

Vmin = 0.035 N%3/mm Rx kshear¥? Rx fe’2 = 0.59 N/mm?2

VRrd,c = max(Crd,c Rx Kshear Rx (100 N2/'mm* Rx pi Rx fek)3, vmin) Rx bw Rx

Vrd,c = 260.7 kN
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Lifting check (Punching shear)

Ved / VRrdc = 0.30
PASS - Design shear resistance exceeds design shear force

Punching shear resistance without shear reinforcement

Effective depth to reinforcement
Bar diameter in x direction

Bar diameter in y direction
Tension reinforcement x direction
Tension reinforcement y direction

Longitudinal reinforcement ratio - cl. 6.4.4(1)

deff = (dx + dy) / 2 = 165 mm

ox =12 mm

¢y =10 mm

Asix = (T Rx ¢x 2/ 4) Rx (1000 mm/ sx) / 1 m Rx Ly,element = 1583 mm?2
Asly = (1 Rx ¢y 2/ 4) Rx (1000 mm/ sy) / 1 m Rx Lxelement = 2121 mm?
pix = mMin(Asix / (Ly.element Rx dx), 0.02) = 0.00356

ply = min(Asty / (Lx.element Rx dy), 0.02) = 0.00185

pixy = min( g (pix Rx py), 0.02) = 0.00256

kpunc = min(1 + (200 mm / deft), 2) = 2.0

Vmin.punc = 0.035 NO5/mm Rx Kpunc 32 Rx fek’2 = 0.59 N/mm?2

Crd.cpunc = 0.18 / yc = 0.12

Punching shear at control perimeter from lifting point

Lifting point centre

Basic control perimeter distance

Punching shear perimeter classification

Punching shear perimeter
Design punching shear force

Design punching shear stress — exp. 6.38

Design punching shear resistance -exp. 6.47

Xcentre = 0 mm
Yeentre = 800 mm
r =2 Rx def = 329 mm
EdgeY
U1 =71 Rx r + 2 Rx Xeenre = 1034 mm
VEd = ye Rx Ppitching Rx (Lxelement Rx Ly,element Rx h Rx peonc Rx Qacc) / 4 =
39.1 kN
Ved = Ved / (U1 Rx def)= 0.23 N/mm?
VRd.c.punc = Max(Crd.c.punc Rx Kpune Rx (100 NZ/mm*Rx pixy Rxfck)3, Vmin.punc)
VRd.c.punc = 0.59 N/mm?2
VEed / VRd.c.punc = 0.39
PASS - Punching shear capacity exceeds design punching shear stress
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Sasia e Armatures ne raport me siperfagen e objektit [B+P+6]

Profilet Sasia e Armatures
Pozicionet @8 @10 @12 @14 @16 @20 Pesha Toale [Kg] Siperfaget [m?] Sasia kg/m?
>asia e Armatures per| ;a5 57 | 45518 | 32585 | 25546 | 2502 8086 135872.27 3071.52 44.23616646
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Sasia e Armatures ne Raport me Sasin e Betonit
Profilet Sasia e Armatures
Pozicionet @8 @10 @12 @14 @16 @20 Pesha Toale [Kg] [Sasia e Betonit [m3] Sasia kg/m?
Sasia e Armatures per| o) -oc o2 | 45518 | 32585 | 25546 | 2502 8086 135872.27 1509.8 89.99355544
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Input data - Load

Load cases lisf]

LC Name

1 g(9) 11 Comb.: 1.35xI+1.5xI1+0.9xIll
2 q 12 Comb.: 1.35xI+1.5xI1+0.9xIV
3 Bora 13 Comb.: 1.35xI+1.5xI1+0.9xV.
4 Wy 14 Comb.: 1+0.3xlI+VI

5 Wx 15 Comb.: 1+0.3xII-1xVI

6 Sx (+e) 16 Comb.: 1+0.3xlI+VII

7 Sx (-e) 17 Comb.: 1+0.3xII-1xVIl

8 Sy (+e)

9 Sy (-e)

10 Comb.: I+l

Load 1: g (9) Load 1: g (9)

Level: Kulmi [21.00 m] Level: Kati 6 [18.00 m]
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Load 1: g (9)

Load 1: g (9)

0

0

olefs90 &

=) W

:In;i-_b.wp G
[l} L

a

‘.80 =

i
1 -

‘.80

Level: Kati 5 [15.00 m]

Level: Kati 4 [12.00 m]

Load 1: g (9)

Load 1: g (9)

Level: Kati 3 [9.00 m]

Level: Kati 2 [6.00 m]
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Load 1: g (9) Load 1: g (9)

Level: Kati1 [3.00 m] Level: Perdhesa [0.00 m]
Load 1: g (9) Load 1: g (9)
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I | i1
| U=
g = 0.00
g
q.=.18.00 g.=.18.00

Level: Themeli [-3.00 m] Frame: H_1
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Load 1: g (9) Load 1: g (9)
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Load 1: g (9) Load 1: g (9)
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Frame: V_4 Frame: V_5
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Load 2: q

Load 2: q

T

Level: Kati 2 [6.00 m]
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Load 2: q

Load 2: q
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Load 4: Wy Load 4: Wy
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Load 4: Wy Load 5: Wx
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Load 5: Wx
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Load 1: g (9)
[Wizard - Soil
Parameter Value
h[m] 0.00
y[kN/m?] 18.00
9[°] 30.00
Active earth pressure
Load 1: g (9)
[Wizard - Soil
Parameter Value
h[m] 0.00
Y[kN/m?] 18.00
o[°] 30.00

Active earth pressure

Area Load
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Load 1: g (9)

Area Load

Load 1: g (9)

Area Load

Load 1: g (9)

Area Load
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Parameter Value
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Load 1: g (9)

Area Load

Load 1: g (9)

Area Load

Load 1: g (9)

[Wizard - Soil
Parameter Value
h[m] 0.00
y[kN/m?] 18.00
o[°] 30.00
Active earth pressure
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Parameter Value
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Parameter Value
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Active earth pressure
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Area Load

Load 1: g (9)

[Wizard - Soil
Parameter Value
h[m] 0.00
y[kN/m?] 18.00
o[°] 30.00

Active earth pressure
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Seismic analysis

Seismic analysis: EC8 (EN 1998)

Soil category:

Importance factor:

Ratio ag/g:

Dumping coefficient:
Accidental torsional effects:

C

Il (y=1.0)

0.25
0.05

ei =+ 0.050 x Li

Ear ke directional factors:
Load case Angle a[°] k,a | k,a+90° | kz | |
[sx 0 1.000] 0.300] 0.000] 2.400*]
[sy 90 | 1.000 0.300] 0.000] 2.400%]
Load case Tb jic Td
Sx 1.150 0.200 0.600 2.000
Sy 1.150 0.200 0.600 2.000
Design spectrum
m's2 Soil category: C
Importance factor: Il (y=1.0)
2.94 ool Ratio ag/g: 0.25
Dumping coefficient: 0.05
Accidental torsional effects: ei =+ 0.050 x Li
9
0.88
Q 3 8 T(s)
o o 3V
Sx (+e)
Structure is regular by elevation, Frame system, dual system, coupled wall system (Wall-equivalent
dual, or coupled wall systems - au/a1=1.2), ductility class DC'M":
qo=3au/a1=3.60
Wall- or wall-equivalent dual systems: ao=1.00, kw=0.67.
Behaviour factor: gq=qo-kw=2.40
[ Mode 1 [ Mode 2 [ Mode 3 |
Level Zm] [ Px[kN] T Py [kN] [ Pz[kN] [ Px[kN] [ Py [kN] [ Pz [kN] [ Px[kN] [ Py [kN] [ Pz [kN] |
Kulmi 21.00 -0.01| 386.66 -0.02f 1238.5 0.02 0.26 -0.00 -0.00 0.00
Kati 6 18.00 -0.02| 505.75 0.19] 1633.2 0.06 -0.30 0.00 -0.00 0.00
Kati 5 15.00 -0.01] 436.94 0.17] 1425.4 0.06 -0.15 -0.00 -0.00 0.00
Kati 4 12.00 -0.01] 367.53 0.23] 1213.9 0.03 -0.40 0.00 -0.00 0.00
Kati 3 9.00 -0.01] 297.00 0.17] 997.75 0.02 -0.20 -0.00 -0.00 0.00
Kati 2 6.00 -0.00| 237.99 0.06] 821.47 0.02 -1.04 -0.00 0.00 0.00
Kati1 3.00 -0.00| 163.93 0.18] 592.31 0.03 -3.06 0.00 0.00 0.00
Perdhesa 0.00 -0.00| 108.47 0.32| 435.87 0.02 -6.25 0.00 0.01 0.00
Themeli -3.00 -0.00 48.80 -0.01f 311.90 0.01 -1.70 -0.00 0.00 0.00
3= -0.07] 2553.1 1.29| 8670.2 0.27]| -12.84 -0.00 0.01 0.00
Mode 4 Mode 5 Mode 6
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 0.29| -123.43 0.01] -248.87 -0.70 -1.02| -140.57 -0.25 0.44
Kati 6 18.00 0.28| -118.44 -0.15| -247.62 -1.31 -0.83[ -140.72 0.37 1.29
Kati 5 15.00 0.12] -43.10 -0.13| -105.00 -0.88 -0.72| -63.49 0.51 1.21
Kati 4 12.00 -0.06 32.35 -0.18 43.38 0.21 -0.55 12.82 0.07 1.24
Kati 3 9.00 -0.23| 102.27 -0.13| 184.35 0.80 -0.71 84.86 -0.01 1.10
Kati 2 6.00 -0.40| 170.07 -0.06] 324.24 1.78 -0.65] 152.96 -0.47 1.13
Kati1 3.00 -0.48| 213.04 -0.13| 410.65 2.13 0.40| 216.64 -0.48 1.55
Perdhesa 0.00 -0.64| 283.62 -0.21| 563.00 3.05 1.64| 311.88 -0.85 241
Themeli -3.00 -1.00| 454.74 0.01] 904.66 5.00 0.34| 546.13 -1.43 0.73
= -2.13]  971.13 -0.97| 1828.8 10.08 -2.10f 980.52 -2.54 11.10
Mode 7 Mode 8 Mode 9
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 -0.01 0.00 0.00 0.00 0.07 -0.22 -0.01 -0.00 -0.00
Kati 6 18.00 -0.00 0.00 0.00 -0.03 -0.02 -0.29 -0.00 -0.01 -0.01
Kati 5 15.00 0.00 0.00 0.00 -0.03 -0.03 -0.29 0.01 -0.00 -0.01
Kati 4 12.00 0.00 -0.00 0.00 -0.02 -0.05 -0.27 0.01 0.00 -0.01
Kati 3 9.00 0.00 -0.00 0.00 -0.02 -0.02 -0.26 0.00 0.01 -0.01
Kati 2 6.00 0.00 -0.00 0.00 -0.02 -0.00 -0.18 0.00 0.01 -0.00
Kati1 3.00 0.00 -0.00 0.00 0.06 0.02 -0.19 0.00 0.01 -0.00
Perdhesa 0.00 0.00 -0.00 0.00 0.17 0.06 -0.14 -0.00 0.00 -0.00
Themeli -3.00 0.01 -0.01 0.00 0.29 0.09 -0.04 0.00 0.03 -0.00
= 0.01 -0.01 0.01 0.41 0.12 -1.89 0.01 0.04 -0.04
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Sx (-e)

Structure is regular by elevation, Frame system, dual system, coupled wall system (Wall-equivalent
dual, or coupled wall systems - au/a1=1.2), ductility class DC'M":

qo=3au/a1=3.60

Wall- or wall-equivalent dual systems: ao=1.00, kw=0.67.

Behaviour factor: g=qo-kw=2.40
I Mode 1 I Mode 2 I Mode 3 ]
Level Z[m] [ Px[kN] [ Py [kN] ] Pz[kN] | Px[kN] [ Py [kN] [ Pz [kN] | Px[kN] [ Py [kN] [ Pz [kN] |
Kulmi 21.00 -0.01| 386.66 -0.02f 1238.5 0.02 0.26 -0.00 -0.00 0.00
Kati 6 18.00 -0.02| 505.75 0.19] 1633.2 0.06 -0.30 0.00 -0.00 0.00
Kati 5 15.00 -0.01] 436.94 0.17] 1425.4 0.06 -0.15 -0.00 -0.00 0.00
Kati 4 12.00 -0.01] 367.53 0.23] 1213.9 0.03 -0.40 0.00 -0.00 0.00
Kati 3 9.00 -0.01] 297.00 0.17] 997.75 0.02 -0.20 -0.00 -0.00 0.00
Kati 2 6.00 -0.00| 237.99 0.06] 821.47 0.02 -1.04 -0.00 0.00 0.00
Kati1 3.00 -0.00| 163.93 0.18] 592.31 0.03 -3.06 0.00 0.00 0.00
Perdhesa 0.00 -0.00| 108.47 0.32| 435.87 0.02 -6.25 0.00 0.01 0.00
Themeli -3.00 -0.00 48.80 -0.01 311.90 0.01 -1.70 -0.00 0.00 0.00
3= -0.07] 2553.1 1.29| 8670.2 0.27 -12.84 -0.00 0.01 0.00
Mode 4 Mode 5 Mode 6
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 0.29| -123.43 0.01] -248.87 -0.70 -1.02| -140.57 -0.25 0.44
Kati 6 18.00 0.28| -118.44 -0.15| -247.62 -1.31 -0.83[ -140.72 0.37 1.29
Kati 5 15.00 0.12| -43.10 -0.13| -105.00 -0.88 -0.72| -63.49 0.51 1.21
Kati 4 12.00 -0.06 32.35 -0.18 43.38 0.21 -0.55 12.82 0.07 1.24
Kati 3 9.00 -0.23| 102.27 -0.13| 184.35 0.80 -0.71 84.86 -0.01 1.10
Kati 2 6.00 -0.40| 170.07 -0.06] 324.24 1.78 -0.65] 152.96 -0.47 1.13
Kati1 3.00 -0.48| 213.04 -0.13| 410.65 2.13 0.40| 216.64 -0.48 1.55
Perdhesa 0.00 -0.64| 283.62 -0.21| 563.00 3.05 1.64| 311.88 -0.85 241
Themeli -3.00 -1.00| 454.74 0.01] 904.66 5.00 0.34| 546.13 -1.43 0.73
= -2.13]  971.13 -0.97| 1828.8 10.08 -2.10f 980.52 -2.54 11.10
Mode 7 Mode 8 Mode 9
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 -0.01 0.00 0.00 0.00 0.07 -0.22 -0.01 -0.00 -0.00
Kati 6 18.00 -0.00 0.00 0.00 -0.03 -0.02 -0.29 -0.00 -0.01 -0.01
Kati 5 15.00 0.00 0.00 0.00 -0.03 -0.03 -0.29 0.01 -0.00 -0.01
Kati 4 12.00 0.00 -0.00 0.00 -0.02 -0.05 -0.27 0.01 0.00 -0.01
Kati 3 9.00 0.00 -0.00 0.00 -0.02 -0.02 -0.26 0.00 0.01 -0.01
Kati 2 6.00 0.00 -0.00 0.00 -0.02 -0.00 -0.18 0.00 0.01 -0.00
Kati1 3.00 0.00 -0.00 0.00 0.06 0.02 -0.19 0.00 0.01 -0.00
Perdhesa 0.00 0.00 -0.00 0.00 0.17 0.06 -0.14 -0.00 0.00 -0.00
Themeli -3.00 0.01 -0.01 0.00 0.29 0.09 -0.04 0.00 0.03 -0.00
= 0.01 -0.01 0.01 0.41 0.12 -1.89 0.01 0.04 -0.04
Sy (+e)
Structure is regular by elevation, Frame system, dual system, coupled wall system (Wall-equivalent
dual, or coupled wall systems - au/a1=1.2), ductility class DC'M":
qo=3au/a1=3.60
Wall- or wall-equivalent dual systems: ao=1.00, kw=0.67.
Behaviour factor: gq=qo-kw=2.40
I Mode 1 I Mode 2 I Mode 3
Level Z[m] [ Px[kN] [ Py[kN] ] Pz[kN] | Px[kN] [ Py [kN] [ Pz[kN] | Px[kN] [ Py [kN] [ Pz [kN] |
Kulmi 21.00 -0.05| 1289.0 -0.08| -371.52 -0.01 -0.08 -0.00 -0.00 0.00
Kati 6 18.00 -0.05| 1686.0 0.65| -489.90 -0.02 0.09 0.00 -0.00 0.00
Kati 5 15.00 -0.05| 1456.6 0.58| -427.56 -0.02 0.05 -0.00 -0.00 0.00
Kati 4 12.00 -0.04| 1225.2 0.78| -364.11 -0.01 0.12 0.00 -0.00 0.00
Kati 3 9.00 -0.03| 990.09 0.56| -299.29 -0.01 0.06 -0.00 -0.00 0.00
Kati 2 6.00 -0.01] 793.37 0.19] -246.41 -0.01 0.31 -0.00 0.00 0.00
Kati1 3.00 -0.01] 546.50 0.59| -177.67 -0.01 0.92 0.00 0.01 0.00
Perdhesa 0.00 -0.00| 361.60 1.06| -130.75 -0.01 1.87 0.00 0.02 0.00
Themeli -3.00 -0.00| 162.67 -0.02| -93.56 -0.00 0.51 -0.00 0.01 0.00
3= -0.24| 8511.1 4.31] -2600.77 -0.08 3.85 -0.00 0.04 0.00
Mode 4 Mode 5 Mode 6
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 0.96| -414.73 0.02 73.17 0.21 0.30 42.57 0.07 -0.13
Kati 6 18.00 0.93| -397.95 -0.49 72.80 0.39 0.25 42.61 -0.11 -0.39
Kati 5 15.00 0.40| -144.80 -0.45 30.87 0.26 0.21 19.23 -0.15 -0.37
Kati 4 12.00 -0.19| 108.69 -0.60| -12.75 -0.06 0.16 -3.88 -0.02 -0.37
Kati 3 9.00 -0.76| 343.63 -0.44| -54.20 -0.24 0.21 -25.70 0.00 -0.33
Kati 2 6.00 -1.35| 571.46 -0.20| -95.33 -0.52 0.19] -46.32 0.14 -0.34
Kati1 3.00 -1.62| 715.84 -0.44| -120.73 -0.63 -0.12|  -65.60 0.15 -0.47
Perdhesa 0.00 -2.16| 952.97 -0.69| -165.52 -0.90 -0.48| -94.45 0.26 -0.73
Themeli -3.00 -3.35| 1528.0 0.04| -265.97 -1.47 -0.10| -165.38 0.43 -0.22
= -7.15] 3263.1 -3.25| -537.67 -2.96 0.62| -296.92 0.77 -3.36
Mode 7 Mode 8 Mode 9
Level Z[m] Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN] | Px[kN] | Py[kN] | Pz[kN]
Kulmi 21.00 0.03 -0.01 -0.00 -0.00 -0.00 0.00 -0.03 -0.01 -0.01
Kati 6 18.00 0.01 -0.01 -0.00 0.00 0.00 0.00 -0.00 -0.02 -0.01
Kati 5 15.00 -0.01 -0.00 -0.00 0.00 0.00 0.00 0.01 -0.00 -0.01
Kati 4 12.00 -0.01 0.00 -0.00 0.00 0.00 0.00 0.01 0.01 -0.01
Kati 3 9.00 -0.01 0.01 -0.00 0.00 0.00 0.00 0.01 0.02 -0.01
Kati 2 6.00 -0.01 0.02 -0.00 0.00 0.00 0.00 0.00 0.02 -0.01
Kati1 3.00 -0.01 0.02 -0.00 -0.00 -0.00 0.00 0.00 0.01 -0.01
Perdhesa 0.00 -0.01 0.01 -0.00 -0.00 -0.00 0.00 -0.00 0.01 -0.01
Themeli -3.00 -0.02 0.04 -0.00 -0.00 -0.00 0.00 0.01 0.06 -0.00
= -0.04 0.07 -0.03 -0.00 -0.00 0.00 0.01 0.10 -0.08
Sy (-e)

Structure is regular by elevation, Frame system, dual system, coupled wall system (Wall-equivalent
dual, or coupled wall systems - au/a1=1.2), ductility class DC'M":
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qo=3au/a1=3.60

Wall- or wall-equivalent dual systems: ao=1.00, kw=0.67.

Behaviour factor: g=qo-kw=2.40
[ Mode 1 [ Mode 2 [ Mode 3 |
Level Z[m] [ Px[kN] [ Py [kN] [ Pz [kN] | Px[kN] ] Py [kN] [ Pz[kN] | Px[kN] [ Py [kN] [ Pz[kN] |
Kulmi 21.00 -0.05]  1289.0 -0.08] -371.52 -0.01 -0.08 -0.00 -0.00 0.00
Kati 6 18.00 -0.05] 1686.0 0.65] -489.90 -0.02 0.09 0.00 -0.00 0.00
Kati 5 15.00 0.05] 1456.6 0.58] -427.56 -0.02 0.05 -0.00 -0.00 0.00
Kati 4 12.00 0.04] 12252 0.78] -364.11 -0.01 0.12 0.00 -0.00 0.00
Kati 3 9.00 -0.03] 990.09 0.56] -299.29 -0.01 0.06 -0.00 -0.00 0.00
Kati 2 6.00 0.01] 793.37 0.19] -246.41 -0.01 0.31 -0.00 0.00 0.00
Kati1 3.00 -0.01]  546.50 0.59] -177.67 -0.01 0.92 0.00 0.01 0.00
Perdhesa 0.00 -0.00] 361.60 1.06] -130.75 -0.01 1.87 0.00 0.02 0.00
Themeli -3.00 -0.00] 162.67 0.02] -93.56 -0.00 0.51 -0.00 0.01 0.00
3= 0.24] 8511.1 4.31] -2600.77 -0.08 3.85 -0.00 0.04 0.00
Mode 4 Mode 5 Mode 6
Level Z[m] [ Px[kN] [ Py [kN] [ Pz[kN] [ Px[kN] [ Py [kN] [ Pz[kN] | Px[kN] [ Py [kN] [ Pz[kN]
Kulmi 21.00 0.96] -414.73 0.02] 7317 0.21 0.30] 4257 0.07 -0.13
Kati 6 18.00 0.93| -397.95 0.49]  72.80 0.39 0.25]  42.61 -0.11 -0.39
Kati 5 15.00 0.40] -144.80 0.45]  30.87 0.26 0.21 19.23 -0.15 -0.37
Kati 4 12.00 -0.19] 108.69 0.60] 1275 -0.06 0.16 -3.88 -0.02 -0.37
Kati 3 9.00 0.76] 343.63 0.44]  -54.20 -0.24 0.21] -25.70 0.00 -0.33
Kati 2 6.00 -1.35] 571.46 0.20] 9533 -0.52 0.19]  -46.32 0.14 -0.34
Kati1 3.00 -1.62] 715.84 -0.44] -120.73 -0.63 0.12]  -65.60 0.15 -0.47
Perdhesa 0.00 -2.16] 952.97 -0.69] -165.52 -0.90 048] -94.45 0.26 0.73
Themeli -3.00 -3.35]  1528.0 0.04] -265.97 -1.47 -0.10] -165.38 0.43 -0.22
E 715 3263.1 -3.25| -537.67 -2.96 0.62] -296.92 0.77 -3.36
Mode 7 Mode 8 Mode 9
Level Z[m] [ Px[kN] [ Py [kN] [ Pz[kN] [ Px[kN] [ Py [kN] [ Pz [kN] | Px[kN] [ Py [kN] [ Pz[kN]
Kulmi 21.00 0.03 -0.01 -0.00 -0.00 -0.00 0.00 -0.03 -0.01 -0.01
Kati 6 18.00 0.01 -0.01 -0.00 0.00 0.00 0.00 -0.00 -0.02 -0.01
Kati 5 15.00 -0.01 -0.00 -0.00 0.00 0.00 0.00 0.01 -0.00 -0.01
Kati 4 12.00 -0.01 0.00 -0.00 0.00 0.00 0.00 0.01 0.01 -0.01
Kati 3 9.00 -0.01 0.01 -0.00 0.00 0.00 0.00 0.01 0.02 -0.01
Kati 2 6.00 -0.01 0.02 -0.00 0.00 0.00 0.00 0.00 0.02 -0.01
Kati1 3.00 -0.01 0.02 -0.00 -0.00 -0.00 0.00 0.00 0.01 -0.01
Perdhesa 0.00 -0.01 0.01 -0.00 -0.00 -0.00 0.00 -0.00 0.01 -0.01
Themeli -3.00 -0.02 0.04 -0.00 -0.00 -0.00 0.00 0.01 0.06 -0.00
= -0.04 0.07 -0.03 -0.00 -0.00 0.00 0.01 0.10 -0.08
Distribution factors - relative participation|
Mode \ Name 1. Sx (+e) 2.5x(e) | 3.Sy(+e) | 4.Sy(e) |
1 0.061 0.061 0.665 0.665
2 0.692 0.692 0.061 0.061
3 0.000 0.000 0.000 0.000
4 0.023 0.023 0.255 0.255
5 0.146 0.146 0.012 0.012
6 0.078 0.078 0.007 0.007
7 0.000 0.000 0.000 0.000
8 0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000
Distribution factors - mass involvement
Mode U [a=0°] I U [a=90°] ]
1 0.00 66.80
2 71.20 0.00
3 0.00 0.00
4 0.00 32.21
5 17.62 0.00
6 10.63 0.00
7 0.00 0.00
8 0.00 0.00
9 0.00 0.00
TU (%) 99.47 99.02
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Structural analysis

Forces in Slabs - Extreme Values - Load: 1-17

Mark LC Mx [kNm/m] My [kNm/m]
3915 11 |1216.08| -43.909 35273 15 -189.88 |-246.14|
146 17 |-215.03| -225.53 251 17 -205.48 |-245.03|
17565 12 1214.97| -42.826 35273 17 -187.88 |-244.43|
3915 13 1214.96| -43.695 37360 15 -211.17 |-244.05|
3542 11 |1214.62| -50.062 251 15 -202.99 |-243.05|
3542 13 1213.51| -49.827 37360 17 -208.75 |-241.88|
17565 11 1212.48| -42.250 4038 15 -200.52 |-239.73|
146 15 |-212.38| -223.17 16907 17 -185.46 |-238.02|
3915 12 1211.39| -42.594 4038 17 -198.11 |-237.78|
17565 13 1211.37| -42.044 16907 15 -183.44 |-236.29|

u3 [mm] |
62809 13 |-19.573| 68136 12 |-19.511|
70206 12 |-19.554| 58088 11 |-19.497|
62809 11 |-19.535| 70206 11 |-19.489|
58088 13 |-19.531| 68136 13 |-19.482|
70206 13 |-19.524| 52306 13 |-19.461|

Deformation of Slabs (Global) - Extreme

[ .c [ Zzdmm] ]
62809 13 |-19.573]] [68136 12 -19.511]
70206 12 |-19.554| | [58088 11 1-19.497|
62809 11 |-19.535|| [70206 11 |-19.489]
58088 13 |-19.531]| [68136 13 |-19.482|
70206 13 |-19.524|| [52306 13 1-19.461]

Forces in beams - Extreme Values - Load: 1-17

Mark LC [ x[m] ] N1 [kN] | V2 [kN] [ M2kNm] [  M3[kNm] |
(61725 - 58985) 11 0.850 116.691] -3.951 0.165 1.758
(66729 - 53378) 11 0.850 116.616| -3.990 -0.176 1.692
(61725 - 58985) 13 0.850 |16.484] -3.629 0.157 1.586
(66729 - 53378) 13 0.850 |16.469| -3.668 -0.168 1.526
(61725 - 58985) 12 0.850 |16.162] -3.634 0.154 1.587
(66729 - 53378) 12 0.850 116.081] -3.672 -0.164 1.527
(61725 - 58985) 16 0.850 114.359] 2.446 0.217 1.219
(66729 - 53378) 16 0.850 114277 -2.492 0.000 1.175
(61725 - 58985) 14 0.850 113.609] -2.365 0.317 1.252
(66729 - 53378) 14 0.850 |13.526] -2.347 0.099 1.213
(22949 - 19317) 12 0.000 0.204 |-7.724] -0.011 -2.735
(22949 - 19317) 13 0.000 0.183 |-7.653] -0.013 -2.685
(22949 - 19317) 11 0.000 0.194 |-7.619] -0.010 -2.662
(29821 - 25796) 12 0.000 0.332 |-7.503] 0.019 -2.610
(29821 - 25796) 11 0.000 0.322 |-7.400] 0.015 2,538
(29821 - 25796) 13 0.000 0.321 |-7.386] 0.013 -2.530
(16832 - 13756) 12 0.000 0.450 |-7.329] -0.046 -2.453
(16832 - 13756) 13 0.000 0.396 |-7.260] -0.044 -2.404
(16832 - 13756) 11 0.000 0.410 |-7.223 -0.043 -2.380
(22956 - 19328) 12 0.000 0.417 |-7.173] 0.059 -2.359
(56729 - 53378) 16 0.850 13.145 1.263 10.482| 0.825
(61725 - 58985) 17 0.850 6.227 0.345 |-0.455]| 0.311
(56729 - 53378) 17 1.700 6.124 1.814 |-0.444] 0.735
(61725 - 58985) 16 1.700 13.141 1.292 10.436| -0.196
(56729 - 53378) 7 0.850 3.511 0.107 10.343| 0.088
(43877 - 39856) 9 1.700 5.239 0.578 10.342| 0.965
(61725 - 58985) 7 0.850 3.457 0.091 10.341| 0.056
(56729 - 53378) 8 0.850 2.007 0.599 10.340| 0.019
(56729 - 53378) 11 1.700 15.348 2.770 1-0.335| -0.799
(36896 - 32799) 9 1.700 4.826 0.677 10.331] 1.143
(22949 - 19317) 12 0.850 0.204 6.691 0.027 13.391]
(22949 - 19317) 13 0.850 0.183 -6.621 0.025 13.382|
(22949 - 19317) 11 0.850 0.194 -6.586 0.026 13.375|
(16832 - 13756) 12 0.850 0.450 -6.296 0.062 13.338|
(29821 - 25796) 12 0.850 0.332 -6.470 -0.039 13.329|
(16832 - 13756) 13 0.850 0.396 -6.227 0.057 13.328|
(16832 - 13756) 11 0.850 0.410 -6.190 0.059 13.321|
(29821 - 25796) 11 0.850 0.322 -6.367 -0.035 13.313|
(29821 - 25796) 13 0.850 0.321 6.354 -0.034 13.310|
(22956 - 19328) 12 0.850 0.417 -6.140 -0.061 13.299|

Deformation of beams (LCS) - Extreme Values - Load: 1-17
Mark LC xml [ uw2[mm] ]

[(50677 - 46819) | 11 | 0.850 | 1-10.580] |
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(56729 - 53378) 11 1.133 |-10.578|
(61725 - 58985) 11 1.133 |-10.577|
(56737 - 53386) 11 0.850 |-10.575|
(56737 - 53386) 13 0.850 |-10.541|
(43877 - 39856) 11 0.850 |-10.539|
(61725 - 58985) 13 1.133 |-10.538|
(50685 - 46827) 11 0.850 |-10.534|
(50677 - 46819) 13 0.850 |-10.518|
(50677 - 46819) 12 0.850 |-10.512|

Deformation of beams (Global) - Extreme Values - Load: 1-17|

Mark LC X [m] Zd [mm]
(50677 - 46819) 11 0.850 |-10.580|
(56729 - 53378) 11 1.133 |-10.578|
(61725 - 58985) 11 1.133 |-10.577|
(56737 - 53386) 11 0.850 |-10.575|
(56737 - 53386) 13 0.850 |-10.541|
(43877 - 39856) 11 0.850 |-10.539|
(61725 - 58985) 13 1.133 |-10.538|
(50685 - 46827) 11 0.850 |-10.534|
(50677 - 46819) 13 0.850 |-10.518|
(50677 - 46819) 12 0.850 |-10.512|

Area Supports Results - Extreme Values - Load: 1-17|

Mark LC [ osoil kNm?3 ] s,s0il [mm] ]
48029 14 1281.37] 0.367
3 16 1280.11] 0.387
48029 16 1279.99| 0.297
3 14 |278.74| 0.318
46669 14 |278.50] 0.290
46669 16 1277.30] 0.230
6 16 1277.21) 0.312
6 14 1276.02 0.252
45358 14 |275.99] 0.219
45358 16 1274.97| 0.168
48029 15 -7.330 1-14.069]
3 17 7.734 |-14.006]
48029 17 -5.948 1-14.000]
3 15 -6.368 1-13.937]
46669 15 5.798 |-13.925|
46669 17 -4.596 |-13.865]
6 17 -6.233 |-13.860]
6 15 -5.045 1-13.801]
45358 15 -4.387 1-13.799]
45358 17 -3.369 1-13.749)

Knots’ Deflection: max. |Yd]|

Node LC Xd[mm] [ Yd[mm] | Zd[mm] |

21735 9 4.990 32.587 6.194 22252 9 4.983 32.587 5.907
21737 9 4.990 32.587 6.194 21235 9 4.996 32.586 6.484
21736 9 4.990 32.587 6.194 21234 9 4.996 32.586 6.484
22253 9 4.983 32.587 5.907 21233 9 4.996 32.586 6.484
22251 9 4.983 32.587 5.907 22785 9 4.975 32.586 5.621

Knots’ Deflection: max. |Zd|

Node LC Xd[mm] [ Yd[mm] | Zd[mm] |

62809 13 0.289 -0.253 -19.573 68136 12 0.051 0.652 -19.511
70206 12 0.051 0.747 -19.554 58088 11 0.050 -0.224 -19.497
62809 11 0.049 -0.257 -19.535 70206 11 0.049 0.085 -19.489
58088 13 0.260 -0.221 -19.531 68136 13 0.260 0.075 -19.482
70206 13 0.289 0.080 -19.524 52306 13 0.227 -0.190 -19.461

Knots’ Deflection: max. [Xd|

Node LC Xd[mm] [ Yd[mm] | Zd[mm] |
49429 14 17.206 9.511 -3.936
48886 14 17.205 9.503 -4.058
48329 14 17.205 9.496 4172
47771 14 17.205 9.489 -4.274
47251 14 17.205 9.481 -4.363
46684 14 17.205 9.474 4434
46133 14 17.204 9.467 -4.486
45590 14 17.204 9.459 -4.516
45048 14 17.204 9.451 -4.523
44494 14 17.204 9.443 -4.509

Tower - 3D Model Builder 7.0 - x64 Edition Registered to Ylber Radimpex - www.radimpex.rs



Punim Diplome Master: Projektimi i objektit banesor [B+P+6K] prej BA me sistem montazh (24 x 17) m

9. Konkluzione

Nga hulumtimet dhe kerkimet gjate pergatitjes se ketij punimi si dhe analizes se shembullit te
objektit banes b+p+6k nga elementet e parapergatitura (sistemi mure dhe pllaka) munde te
pérfundojm se betoni i parapérgatitur né fushen e ndértimin ka avantazhe té shumta ge jane:

o Cilésia dhe kujdesi né pérgatitje: Pra betoni i parapaergatitur ka nje cilési dhe klase me
te larte pasi si proces eshte me leht i monitoruar. Gjaté pérgatitjes se elementeve te
betonit te parapérgatitura eshte edhe nje saktesi me e madhe ne aspektin gjeometrik te
elementeve te struktures ne krahasim me elementet te betonet monolite ( té pérgatitura
ne punishte).

e Planifikim dhe menaxhim i kohes se ndertimit: Me perdorimin e elementeve te
parapérgatitura prej betoni te armuar do té kemi planifikim mé té lehté né menaxhimin
e punéve dhe zvoglim té kohes sé ndertimit.

e Mbrojtéja e mjedisit: Betoni i parapérgatitur ne fabriké éshté njé perparsi e madhe edhe
pér mjedisin pasi kontrolli i mbeturinave gjate betonimit ne punishte eshte shume i
véshtir, deri sa per elementet e parapérgatitura kemi njé kontrolle mé te madhe té
mbeturinave.

e Aspketi inxhinierik dhe arkitektonik: Betoni i parapérgatitur po ashtu edhe né aspektin
inxhinierik arrihen rezultate te deshiruara pasi kemi nje klase te larte te betonit, deri sa
pjese me sfiduese ne aspektin inxhinierik deri me tani jane trajtimet e nyjeve lidhese nga
veprimet sizmike. Ne aspektin arkitektonik jane fleksibile dhe munde te ju pérgjigjen
kerkesave te tipit mbulim i hapsirave te medha pa ndérprerje.
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10. Rekomandimet

Ne varsi te llojit dhe destinimit te objektit rrjedhin edhe rekomantimet perkatese, por disa nga
rekomandimet bazike dhe kryesore per nje objekt me elemente te parapérgatitura prej betonit
jane:

e Konsulltimi me inxhinierin e Ndertimtaris: Gjaté planfikimit té ndertimit té njé objekti
me elemente té betonit te parapérgatitura se pari duhet te kérkohet nje analize inxhinierik
ne konform me kerkesat dhe destinimin ge eshte planifikuar te ndertohet objekti.

e Te rrespektohen te gjitha rrequllat dhe specifikacionet: Pra gjate prodhimit te elementeve
te betonit te armuar ne fabrik, duhet te ju referohemi rregullave te parapara ne Eurocode
dhe specifikat te paragitura ne projektin dhe analizen e objektit.

e Té& kontrollohet klasa e betonit: Para se elementet e betonit té parapérgatitur te
transportohen ne punishte, té kontrollohen klasa e betonit t soliditeti ne shtypje dhe
terheqje sipas specifikave té projektimit.

e Planfikimi i transportit: Té planifikohet dhe analizohet ményra e transportimit si dhe
montimi i elementeve te betonit duke i rrespektuar pikat e varjes te vendosura ne
elementet e betonit

e Montimi i sakté: Pérpiquni gé montimi i elementeve té betonit té parapérgatitur té béhet
me saktési dhe sipas planit té projektit dhe udhezimet e furnizuesit.
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Shtojcé:Planet e Kallépimit dhe Armimit
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