RELACIONI KONSTRUKTIV I DEPOS SE UJIT FORME
KULLE

OBJEKTI: RIKONSTRUKSION I RRJETIT TE UJESJELLESIT NE FSHATIN
SHENAVLASH, NJ.ADM.RRASHBULL, BASHKIA DURRES

Adresa : NJ.ADM.RRASHBULL, BASHKIA DURRES



DEPOT E UJIT FORME KULLE

N¢ analizat strukturore konsiderohen:
1. Kodet e Projektimit - Kodi Shqiptar KTP 89 dhe Eurokodi.
2. Jetégjatésia e strukturés - 50 vjet.

3. Softueri i pérdorur pér llogaritjet €shté SAP2000 V23

1. DEPO E UJIT FORME KULLE

Pamja e pérgjithshme e rezervuarit tregohet né€ Figurén 1:
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1 )= SHENAVLASH, NJ.ADM.RRASHBULL, BASHKIA DURRES,
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REPUBLIKA € SHQIPERISE GRUPI | PROJEKTIMIT
® UJESUELLES KANALIZIME DURRES

EMERTIMI | FLETES:

DEPARTAMENTI TEKNIK
SEKTORI | PROJEKTIMIT]

1.1 Ngarkesa té Vdekura (G)

a.0) Pesha vetjake e struktur€s dhe pesha e elementeve jo strukturore:
Veté pesha e strukturés llogaritet automatikisht nga softueri SAP2000 v.23, sipas dimensioneve

t€ strukturés dhe dendgsisé s€ betonit t€ armuar i cili konsiderohet y = 25kN / m?.



Ngarkesat e vdekura t€ secilés shtresé né dyshemeté dhe catité llogariten bazuar n€ dendé€siné
dhe trashésiné e tyre si mé poshté:

a.1) Ngarkesa t€ ngordhura (G) né€ nivelin e kulmit +15,00 m

* Membrana e mbrojtur nga uji dhe fletét mbrojté€se (dy shtresa té fleté€ve t& salduara t& asfaltit,
dy shtresa té fletéve t€ polietilenit, vulé e avullit t€ salduar me ashtal) - 1.5 cm: g = 0.015x1200
=18 daN / m?.

* Beton i pjerrét: g = 0,085x2500 =212,5 daN / m>.

Ngarkesa totale e vdekur n€ nivelin e kulmit + 3.25m &shté: grl = 18 +212.5 + 3 =233.5daN /
m?.

a.2) Ngarkesa t€ ngordhura (G) né€ nivelin e kulmit +10,00 m

* Membrana e mbrojtur nga uji dhe fletét mbrojtése (dy shtresa té fletéve t&€ salduara té asfaltit
rezistente ndaj rrénjéve, veshja e asfaltit, dy shtresa t&€ fletéve t&€ polietilenit), 1.5 cm: g =
0.015x1200 = 18 daN / m*.

» Lémsh ¢imentoje i pjerrét: g = 0,078x2500 = 195 daN / m?.

* Toké e sipérme, 60cm: g = 0.60x1800 = 1080 daN / m>.

Ngarkesa totale e vdekur né€ nivelin e kulmit + 2.00m €shté: gr2 = 18 + 195 + 1080 = 1293daN /
m?.

a.3) Ngarkesat e ngordhura (G) té shtresés s€ pjerrét té€ cimentos:

» Lémsh ¢imentoje i pjerrét: g = 0,03x1600 = 48 daN / m?.

a.4) Ngarkesat e ngordhura (G) té shtresave t€ suvatimit t¢ murit dhe tavaneve:

* Shtresat e suvatimit, 2 cm: g = 0,02x2200 = 44 daN / m2.

1.2 Ngarkesat e drejtpérdrejta:

b.1) Nén presionin e ujit g€ vepron n€ muret rrethuese zbatohet duke marr€ parasysh nivelin
natyror t€ ujit n€ nivelin natyror té tokés: pnw =pw - z= 10kN / m? - z [kN / m?].

b.2) Presioni i ujit brenda strukturés (Wa, Wd) zbatohet sipas nivelit maksimal t&¢ mbushjes sé
ujit n€ dy situata:

- presion statik, ps = 10 kN / m? - z [kN / m?];

- presion dinamik, pd =ps - 1,2 =12kN /m? - z [kN / m?].

b.3) Ngarkesat e shérbimit ps =2 kN / m?

1.3 Ngarkesat sizmike:

1.4 Forcat e aplikuara né strukturé



Forcat e aplikuara né strukturé tregohen né Figurén 2:

Mbeshtetur ne materialin e trajtuar ne kete studim inxhiniero-sizmologjik per vleresimin e
rrezikut sizmik me programin kompjuterik SHAKE2000 te sheshit te ndertimit te
Rikonstruksion I rrjetit te ujesjellesit”, ne fshatin Shenavlash, Durres, nxirren keto perfundime
kryesore:

1. Sheshi i ndertimit ne studim klasifikohet si truall i kategorise se Il-te sipas KTP-N.2-89,
truall i klases B sipas Eurokodit 8 (EC-8, 2003).

2. Parametrat kryesore te rrezikut sizmik té sheshit te ndértimit n€ studim né kushte trualli
shkémbor jane: a) pér periudhé pérséritje 95 vjet: shpejtimi maksimal PGA = 0.119 g b) pér
periudhé pérséritje 475 vjet: shpejtimi maksimal PGA = 0.259 g.

3. Sipas Kodit Shqiptar t& Projektimit KTP N.2 - 89 parametrat pér sheshin konkret t&€ ndértimit
jané: intensitet 9 ballé (MSK-64), truall i kategoris€ s€ II-té: kE = 0.36 g, B(T) = 2.0, dhe
shpejtimi spektral maksimal : Sa =0.72 g, TC = 0.40 sek, TD =1.23 sek.

4.Sipas Eurokodit 8, spektrat elastike te reagimit jane:

Per probabilitet 10 % / 10 vjet pér kategoriné B té truallit sipas EC-8 rezultojné parametrat:
shpejtimi spektral maksimal a0=0.1428 g; Se (T) = 0.357 g, S= 1.2, TB = 0.15 sek, TC = 0.5
sek, dhe TD = 2.0 sek, dhe

Per probabilitet 10 % / 50 vjet pér kategoriné B té truallit sipas EC-8 rezultojné parametrat:
shpejtimi spektral maksimal a0=0.3108 g; Se (T) = 0.777 g, S= 1.2, TB = 0.15 sek, TC = 0.5
sek, dhe TD = 2.0 sek, dhe

Per probabilitet 10 % / 10 vjet pér kategoriné B té truallit sipas EC-8 rezultojné parametrat:
avg=0.119*0.9=0.1071 g

TB =0.05 sek., TC = 0.15 sek., dhe TD = 1.0 sek.

Per probabilitet 10 % / 50 vjet pér kategoriné B té truallit sipas EC-8 rezultojné parametrat:
avg=0.259*%1.2%0.9=0.2331 g

TB =0.05 sek., TC = 0.15 sek., dhe TD = 1.0 sek.

5. Nje parameter i rendesishem per reagimin dinamik te truallit jane periodat e vibrimit te pakos
se depozitimeve dherore te vendosur mbi shkembijte rrenjesore.

Perioda predominuese e vibrimit te truallit ne sheshin e ndertimit sipas formules TP = 4H/ V

rezulton: TP =4 x 5/280=0.07 sek
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1. Llogaritja e pérforcimit

Bazuar né vlerat maksimale t€ momenteve t€ pérkuljes dhe forcave t€ tyre pérkatése normale
(nga kombinimet ULS) pércaktohet sasia e armaturave pér secilin element strukturor.

2. Verifikimi i forcave té prerjes

Forcat e prerjes s€ zarfit t&€ marra nga analiza nén kombinimet ULS verifikohen pér pllakat
baz€, muret dhe pllakat e ¢atisé.

3. Kontrolli i ¢arjeve

Duke ndjekur kérkesat ¢ Eurokodit: EN 1992-1-1 dhe EN 1992-3, distanca minimale midis
shufrave dhe sasia minimale e armaturés merret parasysh gjat€ pércaktimit t€ armaturave né
secilin element.

Pér pérforcimet e pércaktuara, mé voné elementét strukturoré me kérkesa té pérshkueshmérisé,
verifikohen né€ lidhje me gjerésing e tyre t€ carjeve t€ zhvilluara nga SLS sipas kushtit q¢ wk =
0.2 mm.

Rezervuarét:

-Tra e themeleve

Momenti i shérbimit i aplikuar: Ms = 48 kNm / ml

Si =766 mm2 (®12/ 15/ ml)

Klasa e betonit: C30/37

Celiku i armuar: S500

Trashésia e TRAUT: h =160 cm

Nga llogaritja e paraqitur mé poshté rezulton gjerésia e ¢arjes w = 0.19 mm, e cila éshté mé e

vogél se maksimumi i lejuar wk = 0.2 mm.



Llogaritja e plasaritjeve -

L NEUTRAL_AXIS

[ 27

Section Strain Stresses/force

INPUT

N
i ul¥ for-

Sip armimit " As " =

Min I shtreses mbrojtese te shufres
ne terheqje" CO " =
Max hapsire hekuri " S " =
Diametri [ hekurit " DIA " =
" Acr "
=(((S/2)"2+CO+DIA/2)"2)(1/2)-
DIA/2) as default or enter other
value =
"acr " is distance from the point considered to the surface of the nearest

longitudinal bar
Applied service moment " Ms "=

moduli of elasticity of concrete "
Ec" = (1/2)*(20+0.2*fcu) =

moduli of elasticity of steel " Es " =
Modular ratio "n " = (Es/Ec) =
"R" =As/bd=

depth to neutral axis, "x" =

"Z."=d-(x/3)=

Reinforcement stress " fs "' =
Ms/(As*Z) =

Concrete stress " fe " =
(fs*As)/(0.5%¥b*x) =

Strain at soffit of concrete
beam/slab = (fs/Es)*(h-x)/(d-x) =
Strain due to stiffening effect of
concrete between cracks =

E, = b.(h-x)%/(3.Es.As.(d-x)) for
crack widths of 0.2 mm

E, = 1.5.b.(h-x)*/(3.Es.As.(d-x)) for
crack widths of 0.1 mm

E2:

o0
(e

8.0

N

200.0
14.60
0.003
66
233
271
6.50

0.001680

Used

n/a
0.000610

(0.5%fcxb*x)

Foundation H=30cm

KNm

KN/mm?
KN/mm?

mm

N/mm

N/mm




Average strain for calculation of
crack width "E,, "=E;-E; = 0.001069
Calculated crack width, " w " =
3.a..Em/(1+2.(ac-¢)/(h-x))
CALCULATED CRACK WIDTH,
'w'= 0.19 mm

OK

- Muret

Momenti i shérbimit i aplikuar: Ms =39 kNm / ml

Si=766 mm2 (P12 / 15/ ml)

Klasa e betonit: C30/37

Celiku i armuar: S500

Nga llogaritja e paraqitur mé posht€ rezulton gjerésia e ¢arjes w = 0.13 mm, e cila &shté€ mé e
vogél se maksimumi i lejuar wk = 0.2 mm.

CRACK WIDTH
CALCULATIONS -
FLEXURE - Walls h=30 cm
——
Ec fc
; (0.5%fcxbxx)
X
gt NEUTRAL AXIS /
h /
fsxAs J
L <+AOS+> Gs < H)
& '
Section Strain Stresses/force
s
INPUT
. feu= 37 N/mm?*
o OC} /“m
© fy= 500 N/mm?
sinforcement "' As " = 766 mm?
b= 1000 mm
h= 300 mm
d= 255 mm
Minimum cover to tension
reinforcement " CO " = 40 mm
Maxmum bar spacing " S " = 150 mm
Bardia" DIA " = 12 mm




" acr "
=(((S/2)"2-+(CO+DIA/2)"2)~(1/
2)-DIA/2) as default or enter
other value =

82.0 mm

"acr " is distance from the point considered to the surface of the nearest

longitudinal bar i
Applied service moment " Ms
n_ M KNm
CALCULATION
S
moduli of elasticity of concrete KN/mm
" Ec¢" = (1/2)*(20+0.2*fcu) = 137 *
moduli of elasticity of steel " Es KN/mm
"= 2000 °’
Modular ratio "n " = (Es/Ec)=  14.60
As/bd=  0.003
depth to neutral axis, "x" = (-
AR #(AR?+2AR*.d= 66 mm
"Z"=d-(x/3)= 233
Reinforcement stress " fs " =
Ms/(As*Z) = 217 N/mm’
Concrete stress " fe " =
(fs*As)/(0.5%b*x)= 520  N/mm’
Strain at soffit of concrete
beam/slab" E1 " = (fs/Es)*(h- 0.00134
x)/(d-x) = 4
Strain due to stiffening effect of
concrete between cracks " E2 "
E, = b.(h-x)*/(3.Es.As.(d-x)) for
crack widths of 0.2 mm  Used
E, = 1.5.b.(h-x)*/(3.Es.As.(d-x))
for crack widths of 0.1 mm n/a
0.00061
Ez = 0
Average strain for calculation of 0.00073
crack width "E, "= E;-E2 = 3
Calculated crack width, "w " =
3.a,.Em/(1+2.(a.-¢)/(h-x))
CALCULATED CRACK (0]
WIDTH, 'w' = 0.13 mm K
Pllaka

Momenti i shérbimit i aplikuar: Ms = 25 kNm / ml
Si =523 mm2 (®10/15/ml)
Klasa e betonit: C30/ 37




Celiku i armuar: $500

Trashésia : h =25 cm

Nga llogaritia e paragitur mé poshté rezulton gjerésia e ¢carjes w = 0.11 mm, e cila éshté mé e
vogél se maksimumi i lejuar wk = 0.2 mm.

CRACK WIDTH
CALCULATIONS -
FLEXURE - Slabs h=25 cm
b
T T £ fe (0.5xfcxb*x)
i NEUTRAL_AXIS 7,7,7,,7;
h 4
| o/sie! Es (fsxhs) | —L
€ fs
Section Strain Stresses/force

INPUT -
® feu= 37 N/mm?
SE.& L@ fy= 500  N/mm’
-einforcement " As "' = 523 mm’
= 1000 mm
h= 250 mm
d= 220 mm
Minimum cover to tension
reinforcement " CO " = 20 mm
Maxmum bar spacing " S " = 150 mm
Bardia" DIA " = 10 mm
" g "

=(((S/2)"2+(CO+DIA2)"2)*(1
/2)-DIA/2) as default or enter
other value = 82.0 mm
"acr " is distance from the point considered to the surface of the nearest
longitudinal bar

Applied service moment " Ms "= 25.0 KNm )
CALCULATIO
NS
moduli of elasticity of concrete " KN/mm
Ec" = (1/2)*(20+0.2*fcu) =  13.7
moduli of elasticity of steel " Es " KN/mm
= 2000 °’

Modular ratio "A " = (Es/Ec) =  14.60
"R" =As/bd= 0.002




depth to neutral axis, "X" = (-
AR +(AR? + 2AR)*.d =

"Z."=d-(x/3)=
Reinforcement stress " fs "' =
Ms/(As*Z) =

Concrete stress " fe " =
(fs*As)/(0.5*b*x) =

Strain at soffit of concrete
beam/slab " E1 " = (fs/Es)*(h-
x)/(d-x) =

Strain due to stiffening effect of
concrete between cracks " E2 " =
E; = b.(h-x)*/(3.Es.As.(d-x)) for
crack widths of 0.2 mm

E, = 1.5.b.(h-x)*/(3.Es.As.(d-x))
for crack widths of 0.1 mm

Ez =

Average strain for calculation of
crack width "Ep,, "= E;-E; =
Calculated crack width, " w " =
3.a..Em/(1+2.(ac-c)/(h-x))
CALCULATED CRACK
WIDTH, 'w'=

51 mm

203

235 N/mm

4.84 N/mm

0.00138
6

Used

n/a
0.00074
7
0.00063
8

0.11 mm

2

2

~Q

C. PERFUNDIMET

Trashésia dhe sasia e armaturave jané duke pérmbushur 1€ gjitha kérkesat e kodit.

10
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B (7 SHENIM TEKNIK

I S B . -BETONI | PILOTAVE C20/25
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SHENIM TEKNIK
-8ETONI | PILOTAVE C20/25
LK 8S00C

Leve

’ | R 2 6010, L=243cm 0
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Adoowe”
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2 10 s 243 150 500 =
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| 3 w | 1 | sss
hama pesha Gp)] 9102

Tabela e hekurit te raut te bazamentt eshte per Tml

Giatesia totae ¢ bazamentit eshte 62ml

Pesha totale e hekurt eshte 5000 kg
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3708, L=<432em

47010, L=390cm

1708, L=130cm
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o g - I
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1 1 (B . 1 }: 1 Tabela e hekurti te traut unazor per 1ml
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UNAZOR \ L -
T
- 1
. , D_
O ? 4 o
N 2 a
3 v
o, ; % s EHE
LT \ Tabela e hekurt te traut te unazor kuota 0,00 eshte per 1ml
2 Gjatesa ‘@ raut unazor eshte 40mi
= 3 Pesha totale & hekurit eshte 6200 kg
1 Gieometria e trut unazor kuota 0.00 ¢
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Tabela permbledhese nga programi Sap2000 V23

Load patterns

This section provides loading information as applied to the model.
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