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1. PERSHKRIMI | STRUKTURES

Ky raport paraget detajet e projektimit konstruktiv te Depos se Ajrimit pjese e projektit Studim
Projektim “Impiant i Trajtimit t& Ujérave té Ndotura dhe sistemi KUZ, Dhérmi”. Me poshte
tregohen vizatime me gjeometrine e depos dhe pamje 3D te saj.
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Figura 1 — Prerja terthore e depos

Figura 2 — Pamje 3D e depos

Per modelimin e struktures eshte perdoru software me elemente té fundém SAP2000. Depoja
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
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elemente dy dimensionale pllaké (shell elements) pér soletén dhe muret e depos. Lidhje e
pllakes se themelit me token eshte bere duke e kosideruar bazamentin me poshté me ané té
inkastrimit. Me poshte tregohet modeli i depos ne software SAP2000:

Figura 3 — Modelimi i depos ne software
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Veprimi

Forcé
aksiale
Shtypje

Térheqgje
Pérkulje

Né
mbéshtetje
Né hapsiré

Sforcime
Shtypje
Térhegje

Eleme Element
nt pllaké
rame

(-) (-)
(+) (+)
(-) (-)
(+) (+)
(-) (-)
(+) (+)

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 0O 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) Betoni i varfer:

e Klasa e rezistences C12/15

o Klasa e ekspozimit X0
b) Pllaka e themelit:

o Klasa e rezistences C30/37

o Klasa e ekspozimit XC2/ XF1
c) Muret e rezervuarit:

o Klasa e rezistences C30/37

o Klasa e ekspozimit XF1

3.1.2 Shtresa mbrojtese

e Themelet Chom =50 mm
e Muret ne lartesi Chom = 50 mm

a) Shufra té vijaskuara celiku

Rezistenca e projektimit t& materialeve pércaktohet si mé poshté:

3.1.3 Celiku i armimit
Sipas to EN 10080:

e Klasa e rezistences

B500C

3.2. Rezistenca e projektimit

3.2.1 Betoni

fed = otecfer/ Y™

a)

b)

Betoni i themeleve

YM = 15 Olcc = 085

feg = 17.00 N/mm?

Betoni i mureve

C30/37(Ru 37)

fo = 30 N/mm?
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M = 1.5 Olcec = 085 C30/37(Rck 37)
fca = 17.00 N/mm?

3.2.2 Celiku i armimit

fyd = fyk/ ™M

a) Shufra té vijaskuara celiku
w=1.15 B500C fy = 500 N/mm?

fe = 30 N/mm?

fya = 435 N/mm?
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4. ANALIZA E NGARKESAVE

4.1. Ngarkesa nga 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.

4.2. Presioni nga mbushja anash mureve te depos:

Megenese depoja eshte e zhytur ne toke, mbas ndertimit te saj hapsira ndermjet germimit dhe
mureve eshte kosideruar te mbushet me cakell me parametrat fiziko-mekanike si me poshte:

Pesha vellimore y= 20 kN/m3
Kendi i ferkimit te brendshem: = 35 °

Ko = 1-sin¢ (koeficienti i shtytjes ne gjendjen e getesise) Ko 0.426

Presioni nga mbushja me cakell llogaritet ne gjendjen e getesise me ana te koeficientit ko. Ali
ka nje forme trekendore dhe varion nga 0 ne siperfagje te tokes deri ne g =
Ko-y-h=0.426-20-6 = 51.12 kN/m? ne thellesine e pllakes se themelit.

4.3. Ngarkesa aksidentale

Kjo ngarkesé e aplikuar né kété rast éshté né vlerén 20 kN/m2. Kjo ngarkesé aplikohet né
terren si njé ngarkesé e shpérndaré né ményré uniforme dhe merr parasysh veprimet né
strukturé nga automjetet e punés prane mureve te depos.

Presioni horizontal né mure do té jeté:

gh=Kko-q=0.426-20=8.52 kN/m?

4.4, Presioni hidrostatik

Presioni hidrostatik nga uji ka forme trekendore ne faget e mureve dhe njetrajtesisht te
shperndare ne te gjithe siperfagjen e pllakes se themelit. Vlera varion nga 0 deri ne g=
v-h=10-6 = 60 KN/m?.

441 Ngarkesa nga vepromi sizmik:

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 veganti 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
9
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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 1l (pt 2.1.4 i EN-
1998-2) qé i pérgjigjet njé faktori réndésie yl = 1.0.

Ground | Description of stratigraphic profile Parameters
type
Vs.30 (n]’fs) Nspr cy (kPa)
(blows/30cm)
A Rock or other rock-like geological > 800 -
formation, including at most 5 m of
weaker material at the surface. \

‘ B Deposits of very dense sand, gravel, or |360—-800 |> 50 > 250

very stiff clay, at least several tens of

metres in thickness, characterised by a

gradual increase of mechanical
roperties with depth.

C Deep deposits of dense or medium- 180-360 |15-50 70 - 250
dense sand, gravel or stiff clay with
thickness from several tens to many
hundreds of metres.

D Deposits of loose-to-medium < 180 <15 <70
cohesionless soil (with or without some
soft cohesive layers), or of
predominantly soft-to-firm cohesive
soil.

E 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.

S Deposits consisting, or containing a <100 _ 10-20
layer at least 10 m thick, of soft indicative)
clays/silts with a high plasticity index (indicative
(P1 > 40) and high water content
S Deposits of liquefiable soils, of
sensitive clays, or any other soil profile
not included in types A—E or S,
Tabela 1 — Kategorite e truallit sipas EN-1998-1
Ground type S Tg(s) Te (s) Tp (8)
1.0 0,15 0,4 2.0
B 1,2 0,15 0,5 2,0
C 1,15 0,20 0,6 2,0
D 1,35 0,20 0,8 2,0
E 1.4 0,15 0,5 2,0

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

Pér llogaritien e veprimit sizmik pérdoret metoda e thjeshtuar pseudostatike sipas Eurokodit 8.
Pér géllimin e analizés pseudostatike, veprimi sizmik do té pérfagésohet nga njé grup forcash
statike horizontale dhe vertikale t& barabarta me produktin e forcave té gravitetit dhe njé
koeficient sizmik.

10
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Veprimi sizmik vertikal do té konsiderohet se vepron lart ose poshté né ményré gé té prodhojé
efektin mé té pafavorshém.

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
Bashkia Njesia Administrative | 10% ne 10 | 10% ne 50
vjet vjet
(njésia: g) (njésia: g)
Himaré 0.204 0.399
Himaré Lukové 0.198 0.388
Horé-Vranisht 0.196 0.387

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

‘Nitimi Horizontal Maksimal - PGA (njésias g Vaogs300 ms)

11
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Figura 4 — Harta e nxitimit masksimal te truallit per Republiken e Shqiperise

Shtytja aktive e dheut nen ndikimin e nxitimit sizmik llogaritet sipas formules se Mononobe-
Okabe si me poshte vijon:

SISMICO
sen? '—0
per € < ¢'-0 k, = (v +¢'=6) 5
sen(¢'+d) - sen(¢p'-e — 6
cos0-sen’y -sen(y — 0 —3) 1+ (9'+3) (¢=¢ = 6)
sen(y —0—13)-sen(y + )
sen?(y + ¢'—
per € > ¢'-0 k, = 5 (v + ¢=0)
cos 0 -sen“y -sen(y — 6 —19)
K - sen?(y + ¢'-0)
p 0 2
seno'sen(e'+e —
cos 0 -sen®y -sen(y +0) 1— ¢"sen(¢+¢ - 0)
sen(y +¢)-sen(y + 0)
k k k
1. 6 = arctan| —" 2. 9=arctan| —= b 3. 9=arctan| —¢ b
1ikv Yat = Tw likv Yat = Tw 1ikv
massima accelerzione al suolo ag= 040 ()
coefficiente stratigrafico = 1.20 (v
peso di vwolume naturale del terreno y= 20.0 (kN/mc)
peso di wlume secco del terreno va= 20.0 (kN/mc)
peso specifico dell'acqua yw= 10.0 (kKN/mc)
) 1. quota falda al di sotto dell'opera di sostegno
i 2. terreno impermeabile in condizioni dinamiche in falda (y = ysat)
i 3. terreno permeabile in condizioni dinamiche in falda
Coefficiente r per spostamenti ammissibili del muro r =1
kp = 0.4788 ky = 0.2394
0"= 2112 ©) 0= 32.19 ©)

coefficienti di spinta attiva coefficienti di spinta passiva (6= 0)

kas' = 0.5654 @) kps'= 2.8547 O]

kas = 0.9965 () kps'= 2.0831 ()

Pra presioni ne muret e rezervuarit ne fazen sizmike do te jete:

On=Kas. - y-h=0.9965.20-5.73=114.2 kN/m?

12
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5. KOMBINIMET E NGARKESAVE

Kombinimet e ngarkesave té konsideruara pér géllimin e kontrolleve strukturore, pércaktohen
né ményré gé té garantojné siguriné strukturore né pérputhje me kérkesat né 6.4.3.2 té EN
1990, Seksioni 6.

Gjendjet kufitare pérfundimtare té strukturave néntokésore kané té béjné me zhvillimin e
mekanizmave té prishjes, té pércaktuara nga mobilizimi i rezistencés sé tokés dhe kur arrihet
rezistenca e elementeve gé pérbéjné strukturén.

Kontrollet pérfundimtare té gjendjes kufitare duhet té kryhen duke iu referuar gjendjeve
kufitare t& méposhtme:

* ULS gjeoteknike (GEO)

0 ose ngarkesa kufitare e kolapsit té vendosur pér relacionin themel-dhe;
* ULS strukturore (STR)

0 Ose arritja e rezistencés sé elementéve strukturoré.

Kontrollet mund té kryhen bazuar né Pérgasjen e projektimit 1, nga EN 1990, duke aplikuar né
llogaritje té vecganta vlerat e projektimit nga Tabela A2.4(C) dhe Tabela A2.4(B) né Shtojcén A,
pér parametrat gjeotekniké si dhe veprimet mbi/nga struktura dhe kombinimet e dhéna né EN
1997: Pjesa 1, paragrafi 2.4.7.3.4.2;

Kombinimi 1 —» (A1+M1+R1) — STR projektimi i pjeséve strukturore

Kombinimi 2 - (A2+M2+R2) — GEO rezistenca e tokés (kapaciteti mbajtés)
Pér gjendjen e fundit kufitare pérfundimtare jané pércaktuar kombinimet e méposhtme:

STR) = y61-G1l+ y62:G2 + y01-Quut2iyoi-Qui = (Dg= Dr)
GEO) = v61-G1+ ye- G2 + YQl‘le"‘Zi\llOi'Qki :>(shtytje d)d:tan—l(tand)kv/ ’Yq;))

Pér gjendjen kufitare té shérbimit jané pércaktuar kombinimet e méposhtme:

Karakteristike =  G1+G2 +Qu+Xiyoi-Qxi
Frekuente =  Gl+G2 +y11 -Qu+2iv2i-Qx
Gati e perhershme = G1+G2 +yo1 -Qua+2iy2i- Qi

Pér gjendjen kufitare te fundit sizmike jané pércaktuar kombinimet e méposhtme:
STR) = E+G 1+GZ+Zi\|12i'Qki = ((Dd: q)k')
GEO) = E+G1+G2+Xiy2i- Qi = (presioni i dheut.

dg=tan-1(tand/ys))

Efektet e veprimit sizmik do té vlerésohen duke marré parasysh masat gé lidhen me
ngarkesat e méposhtme té gravitetit:

13
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G1+G2+Xiy2i-Qxi

Vlerat e faktoréve pjesoré jané:

Situata té pérhershme  Veprime té Veprimi i Veprimi

ose té pérkohshme pérhershme (Gk) ndryshueshém shoqérues (Qk.i)
kryesor (Qk,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 1.35 1.15 1.50 0 1.50 0
ndaj a dhe b, projektim

pér té dyja situatat me

njé set llogaritjesh

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

14



7 o

26
E3

P«

ENGINEERING CONSULTANCY

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:

[ Deformed Shape (MODAL) - Mode 1; T=0.16999; f=5.88261 |

Tx=0.09s
15
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6.2. Projektimi ULS dhe kontrollet

6.2.1 Kontrolli i pllakes se themelit

Me poshte paragitet momenti perkules radial dhe ai tangencial ne pllaken rrethore te themelit:

Resuftant M22 Diagram (COMB2) | v X

L I = Y I e i
5 = & BE B £+3
= c c P S .
= T s "
c C T S| 114
. u [N . L w ol - -__
- - . T 085
- - 076
= T -
— e e e e e 0.57
- O B I I B B B I B B B B B B B B R B B T 0.38!
STttt st L 0.18
= o.
3 — — — 0.13
] c = = I I e E e EE e - 038
] C C C c
B - - - - 057
] < = 7
076
— C C = C
] = = o 15 I O S A [ |- [ [ ]S 085
= = = = . -
B = C Pl e e e e e el 114
| L [ [
] = = I B EERE 3 133
= I z = i I AR
5 = == 5

Figura 6 — Momenti perkules sipas Y ne kNm per kombinimet ULS, Mmax=1080kNm/m
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Resultant M11 Diagram (COMBZ) ] - X

m 112

- 0.84

0.56

0.28

— - 028

"
v
v
v
v

el relrld ] r]r
v

¥
efreld 7]l ] r

0.56

rlr
G

0.84

o e e lelele] el o] ¢

cf of e]e]e|e] ]

rlr]r]r

cf e 112

v
o G

14

168

e e el el e o o of o o] o = = =] e e o of = ] = = =] ] =]c]]]- 196

el el e[ el el el clel el =l el sl el el el el el el el el el clelelelcll<l= 224

252

Figura 7 — Momenti perkules sipas X ne kNm per kombinimet ULS, Mmax=86kNm/m

Kontrolli i armimit ne perkulje per pllaken e themelit:

Zgara baze

Moment capacity of slab section
(EC2 EN1992-1-1:2004, ECO EN1990-1-1:2002, )
h=0.500 m, 216/15.0(13.40cm?/m)

Concrete-Steel class: C30/37-B500C (EC2 §3)
Environmental class : XC1 (EC2 §4.4.1)
Concrete cover : Cnom=50 mm (EC2 §4.4.1)
yc=1.50, ys=1.15 (EC2 Table 2.1N)
fcd=occ -fck/ye=0.85x30/1.50=17.00 MPa (EC2 §3.1.6)
fyd=fyk/ys=500/1.15=435 MPa (EC2 §3.2.7)

Dimensions and loads

Slab thickness 0.500 m, reinforcement @16/15.0(13.40cm?/m)
Effective depth of cross section d=h-dl, dl=Cnom+@/2=50+16/2=58mm, d=500-58=442mm
Cross section moment capacity (EC2 EN1992-1-1:2004, §6.1)
(iterations:3). From internal force equilibrium we have:
gc=2.62(o/00), Fc=a-fcd'b-'x, o=0.746, x=46.0mm, x/d=0.10

Fc= -a-fcd'b'x = 0.001x0.746x17.00x1000x 46.0= -583kN
£5=20.00(0/00)>2.18=¢cy, Fs=As fyd= 0.001x1340x435.0 = 583kN
z=d-Ka 'x, Ka=0.394, z=442-0.394x45.99=422mm

Moment capacity of cross section Md=z ‘Fs=0.422x583= 246.03kNm
Ultimate moment capacity of slab cross section Md= 246.03 kNm/m

Nga verifikimi rezulton se seksioni i themelit me dimensione 50cm x100cm dhe me armim
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®16/15 lart dhe poshte ne te dyja drejtimet ka nje kapacitet Mrd1=246 KNm/m. Pranojme
armim ne perkulje ®16/15 dhe stafa ne forme “c” st®8/30x30.

Zgara shtese

Ne disa zona te themelit momenti perkules shkon 1030 kNm/m. Ketu eshte e nevojshme
amim shtese poshte ®22/7 me kapacitet Mrd2=869 kNm/m.

Moment capacity of slab section
(EC2 EN1992-1-1:2004, ECO EN1990-1-1:2002, )
h=0.500 m, @22/7.0(54.29cm? /m)

Concrete-Steel class: C30/37-B500C (EC2 §3)
Environmental class : XC1 (EC2 §4.4.1)
Concrete cover : Cnom=50 mm (EC2 §4.4.1)
yc=1.50, ys=1.15 (EC2 Table 2.1N)
fecd=acc -fck/ye=0.85x30/1.50=17.00 MPa (EC2 §3.1.6)
fyd=fyk/ys=500/1.15=435 MPa (EC2 §3.2.7)

Dimensions and loads

Slab thickness 0.500 m, reinforcement @22/7.0(54.29cm?/m)

Effective depth of cross section d=h-dl, dl=Cnom+@/2=50+22/2=61mm, d=500-61=439mm
Cross section moment capacity (EC2 EN1992-1-1:2004, §6.1)

(iterations:6). From internal force equilibrium we have:
£c=3.50(o/00), Fc=a-fcd'b-'x, a=0.810, x=171.6mm, x/d=0.39

Fc= -a-fcd'b'x = 0.001x0.810x17.00x1000x171.6=-2362kN
€s= 5.45(0/00)>2.18=¢gy, Fs=As - fyd= 0.001x5429x435.0 = 2362kN

z=d-Ka 'x, Ka=0.416, z=439-0.416x171.61=368mm
Moment capacity of cross section Md=z ‘Fs=0.368x2362= 869.22kNm
Ultimate moment capacity of slab cross section Md= 869.22 kNm/m

Pra armimi total ®16/15 + $22/7 me kapacitet Mrd= Mrd1 + Mrd2=246+869=1115kNm
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Resultant M22 Diagram (COMB2)
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Figura 8 — Zonat me armim shtesefagja e poshtme drejtimit Y te shenuara me blu te erret
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Resultant M11 Diagram. (COMB2) | - X
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Figura 9 — Zonat me armim shtese fagja e poshtme e themelit sipas drejtimit X te shenuara me blu te
erret

Llogaritja per hapin e te plasurave per gjendjen e sherbimit kombinimi
karakteristik:
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J Resultant M22 Diagrarn  (characteristic) ] - X
T = - .
L & ™ = v
" o L o v v
- - - - - - 244,
T c c T C T M
L L L L L L . 206,
: - - -l 169.
- = m = = -
- - -] 131.
m T T = - |
| = = = = 5 94.!
— — = 0 56.
c 5 L
: :-_ 15.
— — -19.
= =
= T T oy e e -56.
] T T - < T
- 3 ™ o v 3 -94.
- - - [ v L
b -131.
— - v © v -
-
] - - - - - -169.
'T L [ S L [ L
B - | iliE - - JEEEEEEREEEEEER -206.
. = s v = v
= - - = - oo e === 244,
] - [ L o L v
= = v o v =
™ ™ = ™

Figura 10 — Momenti perkules sipas Y ne kNm/m per kombinimin karakterisitik Mmax=86kNm/m

Kontrolli i hapjes se te plasurave per kombinimin karakteristik:
21
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>
4

LEGEND
i i
Xi As,
hd
As
® 00
Section Strain Stress/Force
A
INPUT
for = 30 MPa Area of tension steel, A,= 1206 MM~
fy = 500 MPa d= 442  mm
b= 1000 mm Area of compression steel, A;,= 1206 MM~
h= 500 mm d,= 16 mm
QP moment, M = 86 KNm Maxmum tension bar spacing, S = 150 mm
Age at cracking = 14 days Max tension bar dia, @eq = 16 mm
Cement type = N (S,N,orR) Short term or long term ? L (Sorl)
Creep factor, ¢ = 2.0 Coverto Ag, c = 50 mm
CALCULATIONS
modulus of elasticity of concrete = 22[(fck+8)/10]°'3 Ecm = 328 GPa
moduli of elasticity of steel E;= 2000 GPa
Modular ratio a. = 18.27
mean concrete strength at cracking fone = 3426 MPa
mean concrete tensile strength feterr = 261 MPa
uncracked neutral axis depth
[bh#/2+(ae-1)(Asd+Ag,dy)/[bh+(ae-1) (As+As))] X, = 248.38 mm
uncracked 2" moment of area
b 2+bh(R/2-X)+(0le-1)[Aq (d-X)+Ag,(x-,)?] l,= 12324 mm'10°
cracking moment = f.,/(h-x) M= 12791 kNm
> 86 kNm — section is uncracked
fully cracked neutral axis depth
('Asae'Asz(ae'1)+[{Asae+A32(ae'1)}2'2b{'Asaed'A32d2(ae'1)}]1/2)/b X = mm
concrete stress = M/[bx(d-x/3)/2+(0e-1)As,(d-d5)(x-d,)/X] o, = MPa
stress in tension steel = oc-ae(d-x)/x o, = MPa
effective tension area = min[2.5(h-d), (h-x)/3, h/2]b - A Aerr = mm?
As /Ac,eff Ppeff =
max final crack spacing = min[1.3/(h-x),3.4¢+0.17@/p )] St max = mm
average strain for crack width calculation  €,-€cm = Pstrain
CALCULATED CRACK WIDTH Wi = 0.000 mm

Nga verifikimi rezulton se armatura e pranuar prej ®16/15 lart dhe poshte ne te dyja drejtimet i
ploteson kerkesat hapjes se plasurave i cili duhet te jete me i vogel se 0.2mm per rastin e
depove te uijit.
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6.2.2 Kontrolli i mureve te depos

Me poshte paragiten epjurat e momenteve perkulese vertikale dhe forca terheqese aksiale
horizontale ne muret perimetrale te depos:

| Resultant M22 Disgram (COMB2) | - X

Figura 11 — Momenti perkules vertikal ne kNm/m per kombinimin ULS, Mmax=1352 kNm/m

Resultant M11 Diagram (COMB2) | - %

Figura 12 — Momenti perkules horizontal ne kNm/m per kombinimin ULS, Mmax=1100 kNm/m
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Kontrolli i armimit ne perkulje per muret e depos:

Zgara baze

Moment capacity of slab section
(EC2 EN1992-1-1:2004, ECO EN1990-1-1:2002, )
h=0.500 m, 218/15.0(16.93cm?/m)

Concrete-Steel class: C30/37-B500C (EC2 §3
Environmental class : XC1 (EC2 §4.4.1
Concrete cover : Cnom=50 mm (EC2 §4.4.1
yc=1.50, ys=1.15 (EC2 Table 2.1N
fecd=acc -fck/ye=0.85x30/1.50=17.00 MPa (EC2 §3.1.6
fyd=fyk/ys=500/1.15=435 MPa (EC2 §3.2.7

Dimensions and loads

Slab thickness 0.500 m, reinforcement @18/15.0(16.93cm?/m)

Effective depth of cross section d=h-dl, dl=Cnom+@/2=50+18/2=59%mm,

Cross section moment capacity (EC2 EN1992-1-1:2004, §6.1)

(iterations:3). From internal force equilibrium we have:
£c=2.94 (0o/00), Fc=a-fcd'b-'x, a=0.773, x=56.0mm, x/d=0.13
Fc= -a-fcd'b'x = 0.001x0.773x17.00x1000x 56.0= -736kN
€5=20.00(0/00)>2.18=¢gy, Fs=As - fyd= 0.001x1693x435.0 = 736kN

z=d-Ka 'x, Ka=0.403, 2z=441-0.403x56.02=418mm
Moment capacity of cross section Md=z ‘Fs=0.418x736= 307.65kNm
Ultimate moment capacity of slab cross section Md= 307.65 kNm/m

d=500-59=441mm

Nga verifikimi rezulton se seksioni i themelit me dimensione 50cm x100cm dhe me armim
®18/15 lart dhe poshte ne te dyja drejtimet ka nje kapacitet Mrd1=246 kNm/m. Pranojme

armim ne perkulje ®18/15 dhe stafa ne forme “c” st®8/30cmx30cm.

Zgara shtese

Ne disa zona te murit momenti perkules shkon 1352 kKNm/m. Ketu eshte e nevojshme amim

shtese poshte ®25/7 me kapacitet Mrd2=1052 kNm/m.

Moment capacity of slab section

(EC2 EN1992-1-1:2004, ECO EN1990-1-1:2002, )
h=0.500 m, @25/7.0(70.14cm?/m)

Concrete-Steel class: C30/37-B500C (EC2 §3)
Environmental class : XC1 (EC2 §4.4.1)
Concrete cover : Cnom=50 mm (EC2 §4.4.1)
yc=1.50, ys=1.15 (EC2 Table 2.1N)
fcd=oacc -fck/ye=0.85x30/1.50=17.00 MPa (EC2 §3.1.6)
fyd=fyk/ys=500/1.15=435 MPa (EC2 §3.2.7)

Dimensions and loads
Slab thickness 0.500 m, reinforcement @25/7.0(70.14cm?/m)

Effective depth of cross section d=h-dl, dl=Cnom+@/2=50+25/2=63mm,

Cross section moment capacity (EC2 EN1992-1-1:2004, §6.1)

(iterations:6). From internal force equilibrium we have:
£c=3.50(o0/00), Fc=a-fcd'b'x, a=0.810, x=221.7mm, x/d=0.51

Fc= -a-fcd'b'x = 0.001x0.810x17.00x1000x221.7=-3051kN
€s= 3.41(o/00)>2.18=¢cy, Fs=As - fyd= 0.001x7014x435.0 = 3051kN

z=d-Ka 'x, Ka=0.416, z=438-0.416x221.71=345mm
Moment capacity of cross section Md=z ‘Fs=0.345x3051= 1052.59kNm

Ultimate moment capacity of slab cross section Md= 1052.59 kNm/m

d=500-63=438mm

Pra armimi total ®18/15 + ®25/7 me kapacitet Mrd= Mrd1 + Mrd2=307+1052=1359kNm/m
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Resultant M22 Diagram (COMB2) | v X
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Figura 13 — Zonat me armim shtese fagja e jashtme e murit sipas drejtimit vertikal te paragitura me lejla

Resultant M22 Diagram (characteristic) | - X
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Figura 14 — Momenti perkules sipas drejtimit vertikal ne KNm/m per kombinimin karakterisitik Mmax=81
kNm/m

Kontrolli i hapjes se te plasurave per kombinimin karakteristik:

LEGEND [ )
, v
] 2
. As, A
. __Neutral axis_
hid
As
g0 Vi
Section Strain Stress/Force
4
INPUT
for = 30 MPa Area of tension steel, A,= 1693 ~mm~
fyk = 500 MPa d= 442 mm
b= 1000 mm Area of compression steel, A, = 1693 MM~
h= 500 mm d,= 16 mm
QP moment, M = 81 KNm Maxmum tension bar spacing, S= 150 mm
Age at cracking = 14 days Max tension bar dia, @eq = 16 mm
Cement type = N (S,N,orR) Short term or long term ? L (Sorl)
Creep factor, ¢ = 2.0 Coverto Ag, c = 50 mm
CALCULATIONS
modulus of elasticity of concrete = 22[(fck+8)/10]%2 E.,= 328 GPa
moduli of elasticity of steel E;= 2000 GPa
Modular ratio a. = 1827
mean concrete strength at cracking fone= 3426 MPa
mean concrete tensile strength feer= 261 MPa
uncracked neutral axis depth
[bh?/2+(0e-1)(Asd+As,d5))/[bh+(0e-1)(As+As))] X, = 247.80 mm
uncracked 2" moment of area
b1 2+bh(h/2-X)+(0le-1)[As (d-X)+Ags(x-d,)7] l,= 13093 mm*10°
cracking moment = f./(h-x) M, = 13558 kNm
> 81 kNm — section is uncracked
fully cracked neutral axis depth
(-Ase-Asz(Ce- 1) H{AOeHA (06 1)12-2b{-Ag0led-Asd(0e-1)] )b X = mm
concrete stress = M/[bx(d-x/3)/2+(ae-1)Aso(d-d5) (x-d5)/X] o, = MPa
stress in tension steel = oc-ae(d-x)/x o, = MPa
effective tension area = min[2.5(h-d), (h-x)/3, h/2]b - A Acer = mm?
As 1A et Po,eff =
max final crack spacing = min[1.3/(h-x),3.4¢+0.17@/p; ef)] Srmax = mm
average strain for crack width calculation Em-Ecm = gstrain
CALCULATED CRACK WIDTH W= 0.000 mm
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Nga verifikimi rezulton se armatura e pranuar prej ®18/15 ne te dyja faget te brendshme dhe
te jashtme i ploteson kerkesat hapjes se plasurave i cili duhet te jete me i vogel se 0.2mm per
rastin e depove te ujit.

6.2.3 Kontrolli i soletave te pedonaleve

Me poshte paragqitet kontrolli i soletave te pedonaleve nen ngarkesen e sherbimit:

Fq

q

T LTI
g1 Py

DOTTIEEL LTI IETRLL]

[

- L. »

- ¥
R,
—|
=

One way cantilever slab
(EC2 EN1992-1-1:2004, ECO EN1990-1-1:2002, )

Concrete-Steel class: C30/37-B500C (EC2 §3)
Environmental class : XC1 (EC2 §4.4.1)
Concrete cover : Cnom=25 mm (EC2 §4.4.1)
Concrete weight : 25.0 kN/m?

yc=1.50, ys=1.15 (EC2 Table 2.1N)
fed=occ -fck/ye=0.85x30/1.50=17.00 MPa (EC2 §3.1.6)
fyd=fyk/ys=500/1.15=435 MPa (EC2 §3.2.7)

Dimensions and loads
Cantilever slab, free span Lx=1.000 m, transverse length Ly=1.000 m
Slab thickness, at support h=0.200 m, at free end hl=0.200 m
Slab loads: dead g=(5.0042.00)=7.00 kN/m?, live g=4.00 kN/m?
concentrated loads at free end, Pg=0.00 kN/m, Pg=0.00 kN/m
Partial safety factors for actions : yG=1.35, yQ=1.50 (ECO Annex Al)
Combination of variable actions : Y0=0.70, v1=0.60, ¥2=0.30
Effective depth of cross section d=h-dl, dl=Cnom+@/2=25+12/2=31mm, d=200-31=169mm
Load (STR) ged=yG-g+yQ -g=1.35g+1.50g=1.35x7.00+1.50x4.00=15.45 kN/m
Ultimate limit state (ULS), design for bending (EC2 EN1992-1-1:2004, §6.1, §9.3.1)
Support moment M=-0.5x(1.35x7.00+1.50x4.00)x1.00%2=-7.72 kNm/m
Shear force V=(1.35x7.00+1.50x4.00)x1.00=15.45 kN/m

Reaction VgA=1.35x7.00x1.00=9.45 kN/m, VgA=1.50%x4.00x1.00=6.00 kN/m
Reinforcement of slab (EC2 EN1992-1-1:2004, §6.1, §9.3.1)

Med= -7.72kNm/m, d=169mm, Kd= 6.08 x/d=0.04 e£c2/es1=-0.9/20.0 ks=2.33, As= 1.07cm?/m
Minimum slab reinforcement, As>=0.26bd-fctm/fyk, (As= 2.55cm?/m) (EC2 §9.3.1)

minimum principal reinforcement @10/30.5( 2.57cm?/m), secondary @ 8/45.0( 1.12cm?/m)
Main reinforcement @10/30.5( 2.57cm?/m) (top), secondary @ 8/45.0( 1.12cm?/m)
Ultimate limit state (ULS), Design for shear (EC2 EN1992-1-1:2004, §6.2, §9.2.2)
Maximum shear forces at distance d from support face maxV=12.84 kN/m

Shear capacity without shear reinforcement Vrdc (EC2 §6.2.2)
Vrdc=[Crdc k- (100p1 -fck) ~0.33+kl -ocp] ‘bw-d (EC2 Eg.6.2.a)

Vrdc>= (vmin+kl -ocp) ‘bw-d (EC2 Eg.6.2.b)

Crdc=0.18/yc=0.18/1.50=0.120, fck=30.00MPa ,bw=1000mm, d=169mm

k=1+(200/d) *"*¥ <=2, k=2.00, k1=0.15

pl=Asl/ (bw-d)=257/(1000x169)=0.0015

vmin=0.035k ~1.50 -fck*"% = 0.54N/mm? (EC2 Eqg.6.3N)
Vrd,c(min)=0.001x(0.54)x1000x169=91.26kN/m

Vrdc=0.001x[0.120x2.00x(0.15x30.00) ~0.33]1x1000x169=66.96, Vrdc=Vrdc (min)=91.26kN/m
Ved=12.84 kN/m <= Vrdc=91.26 kN/m, Ved<=Vrdc shear reinforcement is not needed

Pranojme armim ®12/15 per soletat konsol.
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