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1. PERSHKRIMI| STRUKTURES

Ky raport paraget detajet e projektimit konstruktiv te Godinés sé Hegjes sé Ujit nga Llumi
pjese e projektit Studim Projektim “Impiant i Trajtimit t& Ujérave t& Ndotura dhe sistemi KUZ,
Dhérmi”. Me poshte tregohen vizatime me gjeometrine e godines dhe pamje 3D te sa,j.

Figura 1 — Planimetria e godines

/A Prere
! J/ Shikala = 1:50

Figura 2 — Prerja gjatesore e godines



EZB‘.
7
e

ENGINEERING CONSULTANCY

Figura 3 — Pamje 3D e godines

Per modelimin e struktures eshte perdorur software me elemente t& fundém ETABS v20.
Godina eshte modeluar si njé strukturé hapsinore (tre dimensionale) nen veprim te
ngarkesave statike dhe sizmike. Per kombinimin statik eshte perdorur analize statike lineare
ndersa per kombinimin sizmik analize pseudo-statike megense struktura eshte zhytur nen
toke.

Pér té modeluar elementet e strukturés jané pérdorur elemente rame (frame) pér kolonat dhe
elemente dy dimensionale pllaké (shell elements) pér soletén dhe muret e godines. Lidhje e
pllakes se themelit me token eshte bere duke e kosideruar bazamentin me poshté éshté béré
me ané té inkastrimit. Me poshte tregohet modeli i godines ne software ETABS:
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Veprimi Elemen
t ramé
Forcé
aksiale
Shtypje (-)
Térhegje (+)
Pérkulje

Né mbéshtetie (-)

Né hapsiré (+)
Sforcime

Shtypje (-)

Térheqgje (+)

Figura 4 — Modelimi i godines ne software

Element
pllaké

(-)
(+)

(-)
(+)

(-)
(+)

Deflected shape for a continuous beam with 3 point loads, one on each span

l Hogging l Hogging l
Sagging

Moment diagram

Neg. (-) Neg.(-)

Pos. (+)

Drejtimi i veprimit sipas akseve lokale/globale

Tabela 1 — Konvencioni i shenjave pér elementét ramé dhe elementét pllaké
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2. KUSHTET E PROJEKTIMIT DHE STANDARTET

Projekti konstruktiv éshté bazuar né Kushtet Teknike t& Projektimit si dhe né Eurokodet
strukturore. Parimet e projektimit konceptual rregullat e pérgjithshme, veprimet né strukturé

jané marré né pérputhje me Eurokodet, konkretisht referuar:

Eurokodet

EN 1990 Eurocode 0 Baza e projektimit strukturor

EN 1991 Eurocode 1 Veprimet mbi strukturat

EN 1992 Eurocode 2 Projektimi i strukturave prej betoni

EN 1997 Eurocode 7 Projektimi gjeoteknik

EN 1998 Eurocode 8 Projektimi i strukturave pér rezistencé ndaj térmeteve
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3. MATERIALET DHE PARAMETRAT E DIZAJNIT

3.1. Materialet

3.1.1 Betoni
Sipas EN 206:
a) Betonii varfer:
e Klasa e rezistences C12/15
o Klasa e ekspozimit X0

b) Betoni per: pllaken e themelit, muret, kolonat, traret dhe soletat:
o Klasa e rezistences C25/30
o Klasa e ekspozimit XC2/ XF1

3.1.2 Shtresa mbrojtese

e Themelet Chom = 50 mm
e Kolonat, traret, muret Crom =30 mm
e Soleta Chom =25 mm

3.1.3 Celiku i armimit
Sipas to EN 10080:

a) Shufra té vijaskuara celiku
e Klasa e rezistences B500C

3.2. Rezistenca e projektimit

Rezistenca e projektimit t& materialeve pércaktohet si mé poshté:

3.2.1 Betoni

fea = (lccfck/YM
c) Betonii pllakes se themelit, mureve, kolonave, trareve dhe soletatve:

v =15 0 =0.85  C25/30 (Re 30) fu = 25 N/mm?
fea = 14.16 N/mm?

3.2.2 Celiku i armimit

fyd = fyk/ ™M
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a) Shufra té vijaskuara celiku
w=1.15 B500C fyc = 500 N/mm? fya = 435 N/mm?
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4. ANALIZA E NGARKESAVE

4.1. Ngarkesanga pesha vetjake:

Pesha e elementeve strukturoré llogaritet automatikisht nga programi duke marré ne
kosiderate njé peshé specifike té barabarté me ys = 78.5 kN/m? pér gelikun dhe y: = 25 kN/m3
pér betonin e armuar si¢ specifikohet né standardet pérkatése. Ngarkesa e shtresave te
dyshemese dhe tarraces eshte konsideruar gi=3 kN/m?. Ngarkesa nga pesha vetjake e
muratures se tulles eshte kosnideruar g>=11 kN/ml.

4.2. Ngarkesa e shfrytezimit

Kjo ndertese do te perdoret per zyra prandaj konsiderohet e katergorise B sipas tabeles se
meposhtme:

Category Specific Use Example
A Areas for domestic and | Rooms in residential buildings and houses;
residential activities bedrooms and wards in hospitals;
bedrooms in hotels and hostels katchens and
toilets.
B Office areas
C Areas where people may | Cl1: Areas with tables, etc.

congregate  (with the | e.g areas in schools, cafés, restaurants, dining
exception of areas defined | halls, reading rooms, receptions.

under category A, B, and
D]]} C2: Areas with fixed seats,

e.g. areas in churches theatres or cinemas.
conference rooms, lecture halls, assembly
halls, watting rooms, railway waiting rooms.

C3: Areas without obstacles for moving
pecple, eg areas m mmsenms, exhibition
rooms, etc. and access areas m public and
administration buildings., hotels. hospitals,
railway station forecouts.

C4: Areas with possible physical activities,
e.g. dance halls, gymnastic rooms, stages.

C35: Areas susceptible to large crowds, e.g. in
buildings for public events like concert halls,
sports halls including stands, terraces and
access areas and railway platforms.

D Shopping areas D1: Areas in general retail shops

D2: Areas in department stores

U Attention is dravn to 6.3.1.1(2), in particular for C4 and C5. See EN 1990 when dynammc effects need to be
constdered. For Category E, see Table 6.3

MOTE | Depending on their anheipated uses, areas hkely to be categonsed as C2, C3, C4 may be categonsed
as C5 by decision of the chent and/or Mational armex.

MNOTE 2 The Mationzl annex may provide sub categones to A B, C1 to €35, D1 and D2

MOTE 3 See 6.3.2 for storage or mdustnal activity

10
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Tabela 2 — Tabela e kategorive te perdorimit te objektit

Categories of loaded areas i (%
[KN/m] [kN]

Category A

- Floors 1.5t02.0 20t0 3,0

- Stairs 20tod40 20t 4,0

- Balconies 25t04.0 20t0 3.0

Category B 20t03.0 1,5t04,5

Category C

-C1 20t03.0 30t04.0

-C2 3.0t04.0 2510 7.0(4.0)

-C3 3.0t05.0 40t 7.0

-C4 4510 5.0 3.5t 7.0

-C5 50t 7.5 351045

category D

-D1 40t05.0 3510 7.0 (40)

-D2 4.0t0 5.0 35t07.0

Tabela 3 — Tabela e vlerave te ngarkesave sipas cdo kategorie

Ngarkesa e perkoheshme e shfrytezimit e aplikuar ne dysheme do te jete q=3 kN/m?2,

4.3. Ngarkesa e shfrytezimit

Sipas EN-1998-1: "Dizajni i Strukturave pér Rezistencén ndaj Térmetit" pér njé vend referimi
specifik me topografi té sipérfages horizontale t& ngurté (klasa A) pércaktohet si njé rrezik
bazé sizmik, né vecanti vlerat e nxitimit maksimal horizontal ag dhe parametrat jané dhéné gé
pércaktojné spektrat e pérgjigjes sipas EN-1998-1.

Veprimi sizmik i identifikuar né kété ményré ndryshohet mé pas, né ményra té pércaktuara
garté nga EN-1998-1, pér té marré parasysh ndryshimet e shkaktuara nga kushtet lokale té
stratigrafisé néntokésore té pranishme aktualisht né kantierin e ndértimit dhe morfologjiné e
sipérfages. Kéto ndryshime karakterizojné reagimin sizmik.

Né llogaritien e veprimit sizmik pér urén konsiderohet njé Klas i Réndésisé Il (pt 2.1.4 i EN-
1998-2) qé i pérgjigjet njé faktori réndésie yl = 1.0.

11
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Ground
type

Description of stratigraphic profile

Parameters

vi30 (M/s)

Nspr
(blows/30cm)

¢y (kPa)

Rock or other rock-like geological
formation, including at most 5 m of
weaker material at the surface.

> 800

Deposits of very dense sand, gravel, or
very stiff clay, at least several tens of
metres in thickness, characterised by a
gradual increase of mechanical
properties with depth.

‘3607800

>250

Deep deposits of dense or medium-
dense sand, gravel or stiff clay with
thickness from several tens to many
hundreds of metres.

180 -360

15-50

70 - 250

Deposits of loose-to-medium
cohesionless soil (with or without some
soft cohesive layers), or of
predominantly soft-to-firm cohesive
soil.

< 180

<70

A soil profile consisting of a surface
alluvium layer with v values of type C
or D and thickness varying between
about 5 m and 20 m, underlain by
stitfer material with v,> 800 m/s.

M

Deposits consisting, or containing a
layer at least 10 m thick, of soft
clays/silts with a high plasticity index
(P1 > 40) and high water content

<100

(indicative)

10-20

Deposits of liquefiable soils, of
sensitive clays, or any other soil profile
not included in types A~ Eor S,

Tabela 4 — Kategorite e truallit sipas EN-1998-1

Ground type

Ts(s)

Tc(s)

Tp (s) [

0.15

0,4

2.0

1,2 0,15

0.5

2,0

0,20

0,6

2,0

0.20

0,8

2,0

m 1T |0 =

1.4 0,15

0,5

2,0

Tabela 5 — Vlerat e parametrave gé pérshkruajné spektrat e rekomanduar té pérgjigjes
elastike té tipit 1.

Sipas EN 1998-1:2004 Part 3.2.2: Lévizja e shkaktuar nga térmeti né njé piké té caktuar né
sipérfagje pérfagésohet nga spektri i reagimit elastik té& nxitimit té truallit, g& do i referohemi si
“spektri i reagimit elastik” i cili mund té pércaktohet nga kéto shprehje.

12
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0<T<T,: S‘C(T):ag-S-{H;-(;}-2,5—1)} (3.2)
B
Ty<T<T.:5,(T)=a,-S-n-2.5 (3.3)
TC
T.<T<Ty:S,(T)=a,-S-n-25 - (3.4)
T-T
TD£T£4S:SE(T):ag.S-n.Z,S{ ;;D} (3.5)
ku: )
Se(T)  Eshté spektri i reagimit elastik;
T Eshté perioda e vibrimit t& njé sistemi linear me njé shkallé lirie;
ag I?shté nxitimi i projektimiti truallit né njé truall tipi A (ag= yi.agr);
Ts Eshté limiti i poshtém i periodés sé pjesés konstante té nxitimit
s_pektral;
Tc Eshté limiti i sipérm i periodés sé pjesés konstante té nxitimit spektral;
To Eshté vlera gé pércakton fillimin e pjesés sé spektrit té reagimit me
zhvendosjeve konstante;
S I§shté faktori i truallit;
n Eshté faktori i korrigjimit t&€ shuarjes me njé vleré referencé prejfn = 1

pér 5% shuarje viskoze, shih (3) e kétij nénkushti.

Vlerat gé duhet ti jepen ag, TB, TC, TD dhe S pér sheshin e ndértimit merren nga Eurokodi 8
duke u bazuar né klasifikimin e truallit si i kategorisé B.

4.3.1 Spektri i reagimit elastik horizontal

ag S Ts(S) Tc(s) To(S)
0.399¢g 1.2 0.15 0.5 2.0
Tabela 6- Vlerat e marra nga analiza né vend gé pérshkruajné spektrin e reagimit elastik
ku: )
ag Eshté nxitimi i projekimiti terrenit né njé truall té tipit A gé i korrespondon
njé periode rikthimi referencé Tncr t€ veprimit sizmik pér kérkesén e mos-

shémbjes (ose né ményré ekuivalente pér probabilitetin referencé té kalimit
Pncr = 10% né 50 vjet)

13
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4.3.2 Spektri i reagimit elastik vertikal

Komponenti vertikal i veprimit sizmik duhet té pérfagésohet nga njé spektér i reagimit elastik,
Sve(T), i derivuar duke pérdorur shprehjet (3.8)-(3.11) té EC8.

0<T<Ty: S, (T)=a, -{1+TL-(H-3,0—1)}

B

TB <T< TC - Sw:(T)= a\-‘g "}'3:0

T,
T <T<T,:58,.(T)=a,n 3,0{?}

T.T
T, <T<4s:S,(T)=a, 'q'l{)[%}

Vlerat e rekomanduara té parametrave gé pérshkruajné spektrin e reagimit elastik vertikal
jané prezantuar né tabelén 3.4 té kodit ose né Tabelén 6 té kétij raporti.

Pér rastin konkret, tipi 1 éshté i pérshtatshém pér kushtet sizmike té Vorés, me Ms mé té
madhe se 5.5.

Spektri avg/ag Ts(S) Te(s) To(s)
| Tipi 1 0.9 0.05 0.15 1.0 |
Tipi 2 0.45 0.05 0.15 1.0

Tabela 7 - Vlerat e rekomanduara té parametrave gé pérshkruajné spektrin e reagimit elastik
vertikal

4.3.3 Spektri i projektimit pér analizén elastike (horizontal)

Kapaciteti i sistemeve strukturore pér ti rezistuar veprimeve sizmike né pjesén jolineare né
pérgjithési lejon projektimin e tyre pér ti rezistuar forcave sizmike mé té vogla sesa forcat gé i
korrespondojné njé reagimi elastik linear.

Q¢ té shmanget njé analizé strukturore joelastike né projektim, kapaciteti i strukturés gé té
shuaj energjiné, kryesisht me ané té sjelljes duktile té elementéve té saj, merret né
konsideraté duke kryer njé analizé elastike té bazuar né spektrin e reagimit té reduktuar né
lidhje me até elastike, qé quhet "spektér projektimi”. Ky reduktim arrihet duke pérdorur faktorin
e sjelljes q.

Megénése struktura éshté 1 katéshe, ajo éshté llogaritur gé té keté njé duktilitet mesatar DCM
duke pérdorur té gjitha rregullat e pércaktura né Eurokodin 8 pér realizimin e kétij duktiliteti.
Faktori i sjelljes éshté:

q=ky " qo

—3.%8_3.11=33
Jo = - 1=3
ku:

14
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Kw Eshté faktori gqé reflekton modin kryesor té shkatérrimit né sistemet me
mure

Jo Eshté faktori i sjelljes bazé pér sistemin e marré né konsideraté

ay Eshté vlera me té cilén duhet shumézuar veprimi sizmik né ményre gé té

arrihet krijimi i cernierave plastike té mjaftueshme gé té krijojé instabilitet né
strukturé, ndérsa té gjitha veprimet e tjera géndrojne konstante

ax Eshté vlera me té cilén duhet shumézuar veprimi sizmik né ményré qé té
arrihet rezistenca e paré né pérkulje né njérin nga elementet e strukturés,
ndérsa té gjitha veprimet e tjera géndrojné konstante

Pér sisteme tip ramé ose ekuvalente duale kemi:
Pér ndértesa 1 katéshe au/a1= 1.1 dhe ky=1

Pér komponentét horizontal té veprimit sizmik spektri i projektimit, Sd(T), sipas EC8 duhet té
pércaktohet nga shprehjet e méposhtme?:

2 T (25 2
USTETB.Sd(T)_ag-S-{§+ﬁ-[F—EH (3.13)
25
Ta<T<T.: S,(T)=a, -5 = (3.14)
g p
=a..2£{£ﬁ
T.<T<T,:5,r)¢ % ¢ |T (3.15)
= f-a,
o5 25 T]
T, <T: S,(T) g | 1° (3.16)
zp-a,
ku:
q Eshté faktori i sjelljes;
Su(T) Eshté spektri i projektimit;
B Eshté faktori i kufirit té poshtém pér spektrin e projektimit horizontal.

Vlerat e nxitimit horizontalte maksimal te traullit jane marre ne harten e rrezikut sizmik te
publikuar nga instituti i gjeoshkencave se bashku me vlerat perkatese per cdo bashki.

Probabiliteti i tejkalimit
10% ne 10 | 10% ne 50
vjet vjet

Bashkia Njesia Administrative

Himaré

Horé-Vranisht 0.196 0.387

15
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Tabela 8 - Vlerat e nxitimit te truallit sipas njesive administrative

Duke pasur parasysh klasén e réndésisé Il té strukturés, e cila nga ana tjetér jep njé faktor
réndésie prej yl = 1.0, vlera e pérshpejtimit té€ tokés sé projektuar do té jeté:
ag= Yi*agr =1.0*0.399g = 0.399¢g

Figura 5 — Harta e nxitimit masksimal te truallit per Republiken e Shqgiperise

16
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5. KOMBINIMET E NGARKESAVE

5.1. KOMBINIMET E NGARKESAVE — TE PERGJITHSHME
Sipas EN 1990:2002 Part 6.4: pér ULS gjendjen kufitare té fundit:

721

) yG.J'ij”+”}IPP"+”};Q_IQ|C:1"+" )3 };Q_iylﬂ:ij_i (6. 10)
i=1

Pér rastin e kombinimit sizmik:

Y Gy P A Y0 0, (6.12b)
j=zl i1

ku:

+ Do té thoté né kombinim me

Gk Vlera karakteristike e veprimeve té pérhershme

P Forca paranderése nga teknologijité e paranderjes ose mbasnderjes

Qx Vlera karakteristike e njé veprimi té ndryshueshém té vetém

Qx.1 Vlera karakteristike e njé veprimi té ndyshueshém kryesor

Qui Vlera karakteristike e njé veprimi t& ndryshueshém jo-kryesor

Yo Faktori pér vlerén e kombinimit té njé veprimi té ndryshueshém

WY, Faktori pér vlerén e shpeshté té njé veprimi té ndryshueshém

Y, Faktori pér vlerén pothuajse té pérhershme té njé veprimi té ndryshueshém

Agqg Vlera projektuese e njé veprimi sizmik Aeq = 71-Aek

Agx Vlera karakteristike e njé veprimi sizmik

7 Faktori | réendésisé (shih EN 1998) vlera default = 1

16 Faktori pjesor pér veptimet e pérhershme, gé merr parasysh gjithashtu dhe

pasaktésité né model dhe ndryshimet dimensionale
7 Faktori pjesor pér veprimet e ndryshueshme, gé merr parasysh gjithashtu

dhe pasaktésité né model dhe ndryshimet dimensionale

Vlerat e faktoréve pjesoré jané:

Situata té pérhershme ose  Veprime té Veprimi i Veprimi shogérues

té pérkohshme

pérhershme (Gy) ndryshueshém (Q«k.)
kryesor (Qx,1)

i i i pafavorshém i favorshém i i

pafavorshém  favorshém pafavorshém  favorshém
(a) Pér té kontrolluar 1.10 0.90 1.50 0 1.50 0
ekuilibrin statik té njé
strukture
(b) Pér projektimin e 1.35 1.00 1.50 0 1.50 0
elementéve strukturoré (pa
pérfshiré veprimet
gjeoteknike)
(c) Si njé alternativé ndaj a 1.35 1.15 1.50 0 1.50 0

dhe b, projektim pér té dyja

situatat me njé set
llogaritjesh

Tabela 9 - Faktorét pjesoré té sigurisé né gjendjen e fundit kufitare
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5.2. KOMBINIMI | NGARKESAVE TE PROJEKTIMIT SIPAS EC2

Emri Simboli Shpjegim i detajuar
Kombinimet kryesore
01ULS G+Q 1.35DL +1.35SDL + 1.5LL
02SLS QP 1DL+1SDL + w2LL
Kombinimet sizmike
15ULS G+Q+E 1.00DL + 1.00SDL + we LL + 1.0ED
16ULS G+E 0.9G + 1.0ED

0.9G dhe pa ngarkesé té pérkohshme qé té kontrollohet
géndrueshméria strukturore ne permbysje
Tabela 10 - Kombinimi i ngarkesave sipas EC2

5.3. KOMBINIMET SIZMIKE

Sipas EN 1998-1:2004 Part 3.2.4.2(2)P: Efektet e inercisé sé veprimit té projektuar sizmik
duhet té vlerésohen duke marr parasysh prezencén e masave gé lidhen me té gjithé
ngarkesat gravitacionale gé shfagen né kombinimin e méposhtém té veprimeve:

26y ;" 2y, - O (3.17)
Sipas EN 1998-1:2004 Part 4.2.4: Koefigientét e kombinimit yg; té prezantuara né 3.2.4(2)P
pér llogaritjen e efekteve té veprimit sizmik duhet té gjenden nga shprehja e méposhtme:
Ve =@ ¥y (4.2)
Vlerat e rekomanduara pér ¢ jané treguar né tabelén 4.1 té kodit ose né Tabelén 10 té kétij
raporti.

Tipi i veprimit té ndryshueshém Kati (0]
Kategorité A-C* Catia 1,0
Kate me pérdorim té ndérlidhur 0,8
Kate me pérdorim té pavarur 0,5
Kategorité D-F 1,0
dhe Arkivat

Tabela 11- Vlerat e ¢ pér llogaritien e Ye;

Kuota, Vendndodhja Kategoria Wy Y, Y, (0] We
Kuota +1.00 m, kati pérdhe A 0.7 0.5 0.3 0.8 0.24
Kuota +5.00 m, taraca H 0.7 0.5 0.3 1 0.3

Tabela 12 - Vlerat e koeficientéve ¢ dhe We pér kombinimin e veprimit sizmik

2Pothuajse e pérhershme, e pérdorur pér deformimet et;.
SKu we, = @ - Wai . Shih EN 1998-1:2004 (4.2.4) Table 4.2
4 Kategorité sic jané pércaktuar né EN 1991-1-1:2002
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6. REZULTATET E ANALIZES DHE VERIFIKIMET

6.1. Perioda e struktures

Nga analiza modale e strukturés jané maré modi i paré sipas drejtimit Y dhe i dyti sipas
drejtimit X té& Iékundjés sé strukturés. Vlerat e periodave jané treguar né figurat e méposhtme:

| [ 3-DView Mode Shape (Modal) - Mode 1 - Period 0.236772365099797 |

19
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T=0.22s

j 3-D View Mode Shape (Modal) - Mode 3 - Period 0.190436847541556 1

T=0.19s

Kéto té dhéna jané karahasuar me vlerat gé sygjeron Eurokodi 8 pér strukturat betonarme
dhe si¢ shihet jané té péraférta.

TE DHENAT

h (m)

KATI

PERDHE 5.0

Nr. KONTROLLI
1 Kontrolli i periodes se tonit te pare
H=5m | Ct=0.075 Tisct*Hr3/4  [0RSH

20
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6.2. Efektet e rendit té dyté

Sipas EN 1998-1:2004 Part 4.4.2.2(2): Efektet e rendit té dyté (P-A effects) nuk duhet té
merren né konsideraté nése kushti i méposhtém plotésohet pér té gjitha katet:

o="Fot"dr 19 (4.28)
Viot - h

ku

0 Eshté koeficienti i ndjeshmérisé sé spostimeve té ndérkateve (drifteve);

Piot Eshté ngarkesa gravitacionale totale né dhe mbi katin e marré né
konsideraté né situatén e projektimit sizmik;

dr Eshté spostimi i nderkatit (drift), i vierésuar si diferenca e zhvendosjeve
mesatare anésore ds sipér dhe poshté katit t&é marré né konsideraté dhe
llogaritur sipas 4.3.4;

Viot Eshté forca prerése sizmike totale

h Eshté lartésia e ndérkatit.

Nése 0,1 <0 < 0,2, efektet e rendit té dyté mund té merren parasysh péraférsisht duke e
shumézuar veprimin e réndésishém sizmik me njé faktor té barabarté me 1/(1 - 0).

6.2.1 Kufizimii démeve

Sipas EN 1998-1:2004 Part 4.4.3.2: Q& té kontrollohet démtimi i ndértesés duhet té
vézhgohen spostimet horizontale te nderkateve (driftet).

Pér ndértesa gé kané elementé jo-strukturoré me materiale té thyeshém té lidhura me
strukturén:

d, v =0005-h
Pér ndértesa gé kané elementé jo-strukturoré duktil:
d, v =0.0075h

Pér ndértesa gé kané elementé jo-strukturoré té fiksuar né ményré té tillé gé mos té ndérhyjné
né deformimet e strukturés, ose pa elementé jo-strukturoré:

d,-v =0010-h

ku

dr Eshté spostimi relativ ndermejt dy kateve i llogaritjes si¢ pércaktohet né
4.4.2.2(2); té EN 1998 (d: = ds = q x de) ku de éshté zhvendosja elastike

h Eshté lartésia e katit:

v Eshté faktori i reduktimit i cili merr parasysh periudhén mé té vogél té

rikthimit t& veprimit sizmik té lidhur me kérkesén pér kufizimin e démeve.

Do té supozohet se elementét jo-strukturoré, dhe lidhjet e tyre me strukturén do té kené nje
natyré jo duktile, dhe si rrjedhojé d,.- v = 0.005 - h, duke e konsideruar ndértesén si klasé
réndésie II° v = 0.5, dhe d= ds.avg= q - de = 3.3- de

5Ndertesa te zakonshme
21
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d, 0.005 _ 0.005

= =

E Uy 0.5

=001

Késhtuqé limiti i driftit t& ndérkatit pér kété ndértesé bazuar né spektrin projektues té reagimit
sipas 3.2.2.5 té EC8 do té jeté:

-3

. I i d
megé (d, = d, - 3.3) atéheré ( ;

B

= ﬂ.[]l) ~ — = 0.003

Drifti pér ¢cdo kat pér (sjellje elastike) gé duhet té krahasohen me vlerén e lejuar té
0.005*h/(v*q) tregohen né tabelén mé poshté:

22



MR

35

ENGINEERING CONSULTANCY

Maximum Story Displacement

StoryResp1
Max story displ
Story2
Temet X ~ 2
Load Case
Story Range Al Stories
Top Story Story2
Bottom Story Base
v Display Colors
Global X I e
Global ¥ Bl Red
Legend Type None
Story1 o
Base T T T T T T T T T 1
0.00 0.50 1.00 150 200 250 3.00 350 4.00 4.50 5.00

Displacement, mm

Case/Combo
The load case or load combination for which the response is displayed.

Wax: (4.588777, Story2); Min: (0, Base)

__Max story displTermet X

e+

Maximum Story Displacement

StoryResp1
Max story displ
Temet ¥ - %%
Load Case
Story Range All Stories
Top Story Story2
Bottom Story Base
~ Display Colors
Global X M sue
Global Y B Red
~ Legend
Legend Type None

Story1

T T T T T T T T T 1
0. 060 120 180 240 3. 380 420 480 540 6.00

Displacement, mm
The load case or load combination for which the response is dispiayed.

Max: (5933086, Story2); Win: (0, Base)

Max story displTermet y

Nr. KONTROLLI
2 Kontrolli i drifteve de X (m)
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0.01125 0.015 de £ 0.005 h/(v*q) Verifikohet (TX)
0.00355 0.015 de = 0.005 h/(v*q) Verifikohet (TY)
Nr. KONTROLLI
Kontrolli i drifteve deY (m)
3 0.004325 0.015 de £ 0.005 h/(v*q) Verifikohet (TX)
0.0145 0.015 de £0.005 h/(v*q) Verifikohet (TY)
Nr. KONTROLLI
4 Zhvendosjet maksimale A (m)
0.0059 0.033 Amax< 1/150H Verifikohet

Tabela 1: Driftet e llogaritura pér spektrin e projektimit

6.3.  Projektimi ULS dhe kontrollet

6.3.1 Kontrollii pllakes se themelit

Me poshte paragitet momenti perkules sipas X dhe sipas Y ne pllaken e themelit:

Figura 6 — Momenti perkules sipas Y ne kNm per kombinimet ULS, Mmax=40 kNm/m
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Figura 7 — Momenti perkules sipas X ne kKNm per kombinimet ULS, Mmax=64 kNm/m

Kontrolli i armimit ne perkulje per pllaken e themelit:

A's - - —
Gjeometria e seksionit
1 Q} [cm]
Q 7 Lartésia h 40
Gjerésia b 100
= +
As Sforcimet
// M 64 [kNm]
| e e 000 . % N 0 [kN]
L b ]
Armatura e térhequr_As Armatura e shtypur _A's
Shtresa Shtresa
Nr. Diametri - Sipérfagja mbrojtése Nr. Diametri Sipérfagja mbrojtése
[mm] [cm¥] [cm] [mm] [cm4] [cm]
6 14 9.24 5 6 14 9.24 5
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
9.24 9.24
Materialet
Rck fck fcd
e G IMpal [Mpal iMpal | oo/l fez Fou2
1.5 0.85 30 25 14.2 1.0 0.200% | 0.350%
s Es fyk fyd . s —
7 [Mpal [Mpal [Mpal s . d "k G
1.15 200000 500 434.8 0.217%  7.500% 1 7.500%
@ N konstante l N final | l xc |
. 0.0 [kN] 435 [cm]
{"» e konstante Llogarit
[ M final ] [_Faktori i sigurisé ]
136.4 [kNm] 2.13

Nga verifikimi rezulton se seksioni i themelit me dimensione 40cm x100cm dhe me armim
®14/15 lart dhe poshte ne te dyja drejtimet ka nje kapacitet Mrd1=136.4 kNm/m. Pra momenti
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rezistent eshte me i madh sesa momenti veprues maksimal prej Med=64 kNm/m. Seksioni
eshte i verifikuar.

6.3.2 Kontrolli i kolonave

Me poshte paraget diagrama e momenteve perkules dhe siperfagja e armimit te kolonave te
godines:

Figura 8 — Diagrama e momenteve perkulese ne ne kolona ne kNm
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5580 5
o5 85— 55 I 33° 55 | 55 T 5
5.5 ~55 | .2 | 65 | 55 S |
g 5 55
5, s 55 s ‘ 5 65 =
55 [ \;'ZQ | |55 | 55 ®
Y | < 55 =185
d"\d‘ | 5 = |
@.\w \ 5-3 55 55 P [
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Figura 9 — Armimi i kolonave i shprehur ne cm?
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ETABS Concrete Frame Design
Eurccode 2-2004 Column Section Design  {Summary)
L] L
- "
L]
»
- »
Column Element Details
Level |Element | Unique Mame | Section ID |Combo 10| 5tation Loc | Length [mm) 50M LLRF | Type
Shary2 o7 3 wiolane &lad UDCans4 1200 5200 hamindl SEfinass 1 DG High
Section Properties
b [mm}) |k (mm]} | de (mm} | Cover [Torsion) (mm)
210 210 al =i
Material Properties
E.(MFa} | f.. (MPa) | Lt.Wt Factor (Unitless) | E. (MPa) | . (MPa} | f..([MPa)
31000 Z3 1 200000 300 300
Design Code Parameters
e s e [ ader L+ BT ey
15 1.15 12 1 1 Q35 035
Slenderness check [governing permutation)
A M limit Condition | Governing permumation
Unitless Unitless
Mapxr Band{M3) 19EIT1E9 114960084 shart Magatwa M2
Minar Sand{MZ) 19EIT169 1081758 shar Wagatva M2
Axial Force and Biaxial Moment Design for Mes Mz Mgs [governing permutation)
Design Mz Design Mz Design Mze | Minimum M2 | Minimum M3 | Rebar Area | Rebar | DIC Ratio
kN kN-m kN-m kN-m kN-m cm® % Unitless
251.54019 -114.8525 -7 54873 52308 52308 18 1 Q735
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First-Order Moments (governing permutation)

End | Moment | End J Moment | Section Moment | Imperfection Moment | M = Moment | M Moment
kN-m kN-m kM-m kN-m kN-m kN-m
Majar Gand{M3) -1.961 172552 -Z7.6473 28047 174462 -1.9G1
Minar S=na(M2) 23075 94,4303 -1116775 28047 91,6255 -0.8972

Equivalent Moment and Second-Crder Moment Magnification Factor (governing permutation)

M =2 Moment | Moment Magnification Factor | Buckling Force | K . Factor B Factor Length
kM-m Unitless kN Unitless Unitless mm
Ma3jor Sand{M3) 95534 1 20912065 er 1 2500
Minor Band{kZ) 547755 1 28395324 Qo1ET 1 2500

Axial Compression Ratio

Conc Capacity [0z *A . ) Compressive Ratio Comp Ratio | Seismic | Ratio
kN N o (o e =AFF 2o ) Limit Load? | Okay?
25655.5657 ke Q.55 Yas Yas

Shear Design for Vee . Ve

Shear ¥z Shear Ve Shear Ve Shear ¥ em. tan[8) Rebar A.. /s
kN kN kN kN Unitless mmm
Majar, W e T4.1628 103.9953 a 5508031 1 a
Minar, Ve 5052 955509 a 5505031 1 a

Joint Shear Check/Design

Joint Shear Shear Shear Shear Joimt Shear
A Ve, Top Vs Ves Conc | Area Ratio
kN kN kN kN cm™ | Unitless
Major Shaar, 'z NN Nk NN NN MM NN
Minar Shaar, Vs NN NN NN LE) N NN

(1.3) Beam/Column Capacity Ratio

Major Ratio | Minor Ratio
NN NN

Design Details for All Permutations Considered - Major Bending M3

Imperfection Direction None | Positive M3 | Mepative M3 | Positive M2 | Negative M2
”H'-'m;:‘ﬂﬂ Mo -7 673 T 5E73 -T75E73 -T76873 -7 E73
Impertechan MammM o g 23047 23007 g ag
w8-m
M= :{‘_;1* M e 275473 243425 -30.£52 -7 5473 275473
Smaer 0 Hamem il A 05538 7857 1351 1351
K4-m
Largar End Mamam M oy 20251 145215 17405 17,2252
EN-m
SR M = NiA 122551 63786 95534 25534
-
) ,
rbass A ;a7 ETIE 0ET1E0 ;9ETIE
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Design Details for All Permutations Considered - Major Bending M3 [continued)
Imperfection Direction None | Positive M3 | Megative M3 | Fositive M2 | Negative M2
& Lmit
A 10518773 125.475331 114960034 114950054
Uriiass
Sendamazs Thack A Enart Enart Enart Enart
Moo= M oM A 243825 -30.452 -ZTEET -ZTEETE
N-m
e " " " " "
Urtass A A A A A
Buzking Force MIA MIA MIA MIA MIA
Y
Maman Mag. Fackar (MMF) ,
e A 1 1 1 1
n-Cirdar Momam M s )
s A 0 0 0 0
M ez “ MMF " " " " "
i A A A A A
Mimmum Mamam i . Y 57308 57308 57308 57308
N-m
M3 saae = M w7 e A 243825 -30.452 -ZTEET -ZTEETE
N-m
Nag- ““ﬂﬂs'ag“ Mes | qmssoss | -135.5958 1368953 -136.8955 1368953
Fos. “"“ﬂ_ms'a'gh Mz | 435505 135.5955 135.5955 135.5953 135.5955
Design Details for All Permutations Considered - Minor Bending M2
Imperfection Direction | None | Positive M3 | Megative M3 | Fositive M2 | Negative M2
M ara
i 116778 | -1115778 -1114778 -1114778 -1114778
M a0 a0 a0 28047 28047
N-m
Mo :'q“_r‘;*“" 116778 | -1115778 -1114778 -10aaTH -114.£835
Mo .
hin A 23075 23075 51122 08972
Moz
o A 94.£303 94.£303 97 2351 916255
M o A 575812 575812 50,3859 547765
N-m : .
1 )
P A 30EIT1ED 30EIT1ED 30EIT1ED 30EIT1ED
A e A 106.280823 106.280823 104.435721 108.1748
Uriiass : -
Sendamazs Thack A Enart Enart Enart Enart
M= M ot e A -1114778 -1114778 -10aaTH -114.£835
N-m
e " " " " "
Urtass A A A A A
B Foree HA HA HA HA HA
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Design Details for All Permutations Considered - Minor Bending M2 [continued)

Imperfection Direction | Mone | Positive M3 | Mepative M3 | Positive M2 | Negative M2
MuE WA 1 1 1 1
Unitizss
W oaas
e NIA 0 0 i i
M oz * MMF
EN-T N NIA NIA RA RA
::::_ NA 52308 52308 52308 52308
M3 s ::‘; oM e A -111.5775 -111.5775 ~108.5731 -114.2525
:f”f 44060 | 142050 -1440509 -1440509 -1440509
:i,r 144050 1440609 144.0509 1240609 1240509
Design Details for All Permutations Considered - D/C PMM Ratio
Imperfection Direction None | Positive M3 | Negative M3 | Positive M2 | Negative M2
(M3 daas, M2 ety PR Rl ik ] 0.75206 | 0785025 ATs1E Q795183
(M3 daas, M2 aasy PMM Govams ] M Na ] Yas

Pranojme armimin 1016 dhe stafa ®8/10 per te gjitha kolonat.

6.3.3 Kontrollii trareve

Me poshte paraget siperfagja e armimit te trareve te godines:
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Figura 10 — Armimi i trareve i shprehur ne cm?
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ETABS Concrete Frame Design

Eurocode 2-2004 Beam Section Design  (Summary)

L

Eeam Element Details

Level | Element  Unique Mame | Section IO Combo ID | Station Loc | Length [mm) | LLRF | Type
Stary2 52 11 Tra 21050 UoCans2 2800 5500 1 DC High

Section Properties

b (mm) | h (mm} | b:(mm} | de (mm} | de(mm) | d =(mm])
200 0 30 o | = | &

Material Froperties

E.[MPa)} | f(MPa) | LLWt Factor (Unitless) | E. (MPa} | f.« (MPa) | f.ue (MPa)
mom | = 1 | 200m | sm E

Design Code Parameters

I TR T B TR T BT
15 ] 115 | 12 ] 1 J 1 l 085 | 085

Design Moment and Flexural Reinforcement for Moment, Mas

Design | Design [ -Moment | #Moment | Minimum | Required
Moment Nz Rebar Rebar Rebar Rebar
kN-m kN om® om® om® om®
Taop {+2 Axis) -5.7432 a a2 a 3.5 3.5
Sotlam (-2 Azls) | 1519826 a a 72 55 72

Bhear Force and Reinforcement for Shear, Voo

Shear Ve ] tan(g) Shear V = Shear V =a Shear V zam. Rebar A /s
kN deg Unitless kN kN kN mmm
119533 2151 0.4 34352 1530435 a13.103 320

Additional Logitudinal Reinforcement for Shear

Moment Mz Shear Vo L - z Fu F etpk F saaie A s
kN-m kM kN-m mm kM kM kM om®
16135825 11.9853 16135825 255 125854 3332976 | a a

Torsion Force and Torsion Reinforcement for Torsion, Te:

Torsion Te: T e Area A Perimeter, u« | Rebar A./s | Rebar A.
kM-m kM-m om* mm mmim (=

Q.01583 25737 1382 1520 a a

Pranojme armimin 1016 dhe stafa ®8/10 per te gjithe traret.
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6.3.4 Kontrolli i soletave

A B C D
2
Ve N

WA

Figura 11 — Momenti perkules sipas Y ne kNm/m per kombinimin ULS, Mmax=21 kNm/m

A B C D

Figura 12 — Momenti perkules sipas X ne KNm/m per kombinimin ULS, Mmax=21 kNm/m
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A's , , —
Gjeometria e seksionit
[ . % [cm]
<>->< / Lartésia h 20
Gjerésia b 100
< +
As Sforcimet
/’ M 21 [kNm]
e ® e 8 0 L ] % N 0 [kN]
L. b
Armatura e térhequr As Armatura e shtypur A's
Shtresa Shtresa
Nr. Diametri Sipérfagja mbrojtése Nr. Diametri Sipérfagja mbrojtése
[mm] [cm?] [cm] [mm] [cm4] [cm]
6 12 6.79 5 6 12 6.79 5
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
6.79 6.79
Materialet
c a Rck fck fcd feclfed . .
- ! o [Mpal [Mpal [Mpal 2 u
1.5 0.85 30 25 14.2 1.0 0.200% = 0.350%
S ES fyk fyd & 0L, =&uk O
i [Mpal [Mpal [Mpal &s uk s BTk %
1.15 200000 500 434.8 0.217% @ 7.500% 1 7.500%
@ N konstante | N final | | Xc |
e 0.0 [kN] 3.83 [cm]
") e konstante
[ M final | [ Faktori i sigurisé |
445 [kNm] 212

Nga verifikimi rezulton se seksioni i soletes me dimensione 20cm x100cm dhe me armim
®12/15 lart dhe poshte ne te dyja drejtimet ka nje kapacitet Mrd1=44.5kNm/m. Pra momenti
rezistent eshte me i madh sesa momenti veprues maksimal prej Med=21 kNm/m. Seksioni

eshte i verifikuar.
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