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Figure 19 - Epjura e momenteve nga Pushroad LX 

 

    

 

Figure 20 - Epjura e momenteve nga Pushroad Rx 



BASHKIA BERAT 
PROJEKT ZBATIMI “ RIKUALIFIKIMI URBAN I UNAZES SE 

RE BERAT” 
RAPORTI I STRUKTURAVE 

 

 
 

SEED CONSULTING   40 | F a q e  

   

 

Figure 21 - Epjura e momenteve nga PTLX 

 

  

Figure 22 - Epjura e momenteve nga LM1 
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Figure 23 - Epjura e momenteve nga PVLX 

 

 

Figure 24 - Epjura e momenteve nga PVRX 
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Figure 25 - Epjura e momenteve nga PVLX TANDEM   
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7 NGARKESA ELEMENTARE DHE KOMBINIMI I TYRE 

7.1 KUSHTET ELEMENTARE TE NGARKIMIT 

Ne tabelen e meposhtme pershkruhen ngarkesat e marra ne konsiderate per analizen strukturore te tombinos 
tip box. 

DEAD PESHA VETJAKE 

PERM 
NGARKESA Te PERHERSHME (mbushje rruge + shtrese niv+shtresa rrugore 
) 

PUSHROADLX-
PUSHROADRX 

SHTYTJE E SHKAKTUAR TEK MURET NGA SHTRESAT E RRUGES 

PTLX-PLRX SHTYTJE E DHERAVE TEK MURET 

LM1-1 ;  LM1-2 
NGARKESA VARIABEL VERTIKALE MBI VEPER (automobilistike 
rrugore) 

PVLX- PVRX –PVLX_TAND 
SHTYTJE NGA NGARKESA VARIABEL TEK MURET (automobilistike 
rrugore) 

BRAKE FRENIMI 

TF-TU VARIACIONE TERMIKE (Tu, Td) 

SHRINKAGE TKURRJE 

SISLX SHTYTJE SIZMIKE 

INERHOR NGARKESA SIZMIKE HORIZONTALE 

SEISVER NGARKESA SIZMIKE VERTIKALE 
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7.2 KOMBINIMI I NGARKESAVE PER VERIFIKIMIN E SEKSIONEVE 

Ne vijim tregohen koefiçientet  pjesore te perdorur ne kombinimet e ULS, SLS relativisht per cdo seksion 
verifikimi, te percaktuara sipas Tablave A2.1, A2.4(B), A2.4(C) dhe A2.5 of EN 1990, Aneksi 2. 

Nga analiza me elemente te fundem e modelit llogarites, ne cdo seksion verifikimi jane marre forcat e 
brendshme te çdo skeme elementare ngarkimi te gjitha me koefiçiente pjesore njesi. Ne lidhje me kushtet 
sizmike vleresohet efekti sizmik ne Gjendjen e kufizimit te demtimeve DLR. 

  
ULS Kombinimi 

kryesor gr1a 

ULS 
Kombinimi 

2 
(Horizontal 
forces) gr2 

ULS 
Kombinimi 
3 (Turma) 

gr4 

ULS 
Kombinimi 
4 Temp  

ULS 
Komb 
Sizmik 

X 

ULS 
Komb 
Sizmik 

Y 
Dead 1.35 1.35 1.35 1.35 1 1
Nxitimi dhe Frenimi 0 1.35 0 0 0 0
Ex 0 0 0 0 1 0
Ey 0 0 0 0 0 1
Shtytja e dheut 1.35 1.35 1.35 1.35 1 1
Presioni shtese nga sizmika 0 0 0 0 1 1
UDL 1.35 0 0 0.4 0 0
Turma trotuare 1.35 0 0 0.4 0 0
Shtresat rrugore 1.35 1.35 1.35 1.35 1 1
Presioni shtese I dheut nga 
ng.automobilistike 1.35 0 0 0.4 0 0
temp 0.9 0.9 0.9 1.5 0.5 0.5
TS-M 1.35 1 0 0.75 0 0
TS-V 1.35 1 0 0.75 0 0
Turma 0 0 1.35 0 0 0
Presioni shtese nga shtresat 
rrugore 1.35 1.35 1.35 1.35 1 1
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SLS Kombinimi 

karakteristik 1 gr1a

SLS 
Kombinimi 2 
(Horizontal 
forces) gr2 

ULS 
Kombinimi 3 

(Temp) 

ULS 
Kombinimi 3 
(Turma) gr4

Dead 1 1 1 1

Nxitimi dhe Frenimi 0 1 0 0

Ex 0 0 0 0

Ey 0 0 0 0

Shtytja e dheut 1 1 1 1

Presioni shtese nga sizmika 0 0 0 0

UDL 1 0 0.4 0

Turma trotuare 0 0 0.4 0

Shtresat rrugore 1 1 1 1
Presioni shtese I dheut nga 
ng.automobilistike 1 0 0.75 0

temp 0.6 0.6 1 0.6

TS-M 1 1 0.75 0

TS-V 1 1 0.75 0

Turma 0 0 0 1

Presioni shtese nga shtresat rrugore 1 1 1 1
 

  
SLS Kombinimi 
frekuent 1 gr1a 

SLS 
Kombinimi 
frekuent 2 

(Turma) gr24 

ULS 
Kombinimi 3 
(Turma) gr4 

Dead 1 1 1

Nxitimi dhe Frenimi 0 0 0

Ex 0 0 0

Ey 0 0 0

Shtytja e dheut 1 1 1

Presioni shtese nga sizmika 0 0 0

UDL 0.75 0 0

Turma trotuare 0 0 0

Shtresat rrugore 1 1 1

Presioni shtese I dheut nga ng.automobilistike 0.75 0 0

temp 0.5 0.5 0.6

TS-M 0.75 0 0

TS-V 0.75 0 0

Turma 0 0.75 0

Presioni shtese nga shtresat rrugore 1 1 1
 

 



BASHKIA BERAT 
PROJEKT ZBATIMI “ RIKUALIFIKIMI URBAN I UNAZES SE 

RE BERAT” 
RAPORTI I STRUKTURAVE 

 

 
 

SEED CONSULTING   46 | F a q e  

   

  
SLS Kombinimi kuazi 

permanent  

Dead 1

Nxitimi dhe Frenimi 0

Ex 0

Ey 0

Shtytja e dheut 1

Presioni shtese nga sizmika 0

UDL 0

Turma trotuare 0

Shtresat rrugore 1

Presioni shtese I dheut nga ng.automobilistike 0

temp 0.5

TS-M 0

TS-V 0

Turma 0

Presioni shtese nga shtresat rrugore 1
 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e mesiperme, per nje kombinim te caktuar, referohen 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

 

7.3 KOMBINIMET E NGARKESAVE PER GJENDJET KUFITARE TE MARRA NE 
KONSIDERATE 

Kombinimet e ngarkesave, te marra parasysh tek verifikimet, jane vendosur ne menyre qe te garantohet 
siguria siç eshte pershkruar ne 6.4.3.2 of EN 1990, Seksioni 6. 

Gjendjet e fundit kufitare te veprave nen toke i referohet mekanizmit te kolapsit, te percaktuara nga levizjet e 
dherave, dhe te arritjes se rezistences te elementeve strukturore qe perbejne vepren. 

Verifikimet ne gjendjet e fundit kufitare duhet te realizohen ne referim me gjendjet kufitare te meposhtme: 

 ULS e tipit gjeoteknik (GEO) 

o kolaps prej ngarkeses limit e lidhjes themel-terren; 

 ULS e tipit strukturor (STR) 

o arritja e rezistences tek elementet strukturale. 

Verifikimet mund te realizohen sipas qasjes projektuese ‘’Qasje 1’’, nga EN 1990, duke perdorur 
koefiçientet pjesore te marra ne Tabela A2.4(C) and Tabela A2.4(B) in Aneksi A, per parametrat 
gjeoteknike, veprimet mbi strukture dhe kombinimet e dhena ne EN 1997: Pjesa1, paragrafi 2.4.7.3.4.2; 

kombinimi 1  (A1+M1+R1)  pergjithesisht dimensionues per STR 

kombinimi 2  (A2+M2+R2)  pergjithesisht dimensionues per GEO (ngarkese limit) 
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Ne fund te verifikimeve te gjendjeve te fundit kufitare definohen kombinimet e meposhtme: 

STR)  �G1G1+��G2G2 +��Q1Qk1+i0iQki  (d’= k’)  

GEO)  �G1G1+��G2G2 +��Q1Qk1+i0iQki (shtytje d’=tan-1(tank’/��))  

Ne fund te verifikimeve te gjendjeve kufitare te sherbyeshmerise (sforcime dhe plasaritje) definohen 
kombinimet e meposhtme: 

Kombinim karakteristik    G1+G2 +Qk1+i0iQki 

Frekuent (i shpeshte)   G1+G2 +11 Qk1+i2iQki 

Thuajse i perhershem   G1+G2 +21 Qk1+i2iQki 

Per kushtin sizmik, kombinimet qe duhet te merren ne konsiderate per gjendjet kufitare jane si me poshte: 

STR)     E+G1+G2+i2iQki   (d’= k’)  

GEO)     E+G1+G2+i2iQki   (shtytje d’=tan-1(tank’/�))
  

Efektet e veprimeve sizmike do te vleresohen duke marre parasysh masat qe i perkasin secilit prej 
elementeve gravitacionale: 

G1+G2+i2iQki 

Vlerat e koefiçientit 2i jane ato te dhena ne tabelen A1.1 of EN 1990; ne rastin e urave per ngarkesat e 
trafikut eshte marre vlera 2i= 0.2, sipas EN 1998: Pjesa 2, Kapitulli 4, paragrafi 4.1.2 (4)P. 
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8 VERIFIKIMET STRUKTURORE 

Nga analiza me elemente te fundem e modelit llogarites, ne cdo seksion verifikimi jane marre forcat e 
brendshme te çdo skeme elementare ngarkimi te gjitha me koefiçiente pjesore njesi. Ne lidhje me kushtet 
sizmike vleresohet efekti sizmik ne Gjendjen e kufizimit te demtimeve DLR. 

 

8.1 SOLETA E SIPERME  – SEKSIONI I SOLETES NE MBESHTETJE (S1) 

 

Ne vijim jepen verifikimet e kryera te struktures per gjendjet kufitare ULS e SLS. 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.1.1 Verifikim ne Perkulje  – Seksioni S1 

 

 

Seksion llogarites  100x50 cm 

Armatura e siperme �20/10 cm 

Armatura e poshtme �20/10 cm 

Armatura ne prerje �12 /20x40 cm 

 

 

GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: Soletta superiore S1 
 
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   Bulgarian Annex 
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
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  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
  
 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
 
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -44.9 5.0 20 
  2 44.9 5.0 20 
  3 -44.9 45.0 20 
  4 44.9 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 8 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
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 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
  
  1 0.00 -394.00 0.00 0.00 0.00 
  2 0.00 -339.00 0.00 0.00 0.00 
  3 0.00 -131.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 -313.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00-245.00 (-164.36) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00-57.00 (-164.36) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
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 Min distance between longitudinal bars:8.0 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 0.00 -394.00 0.00 0.00 -515.99 0.00 1.310 31.4(7.7)     
  2 OK 0.00 -339.00 0.00 0.00 -515.99 0.00 1.522 31.4(7.7)     
  3 OK 0.00 -131.00 0.00 0.00 -515.99 0.00 3.939 31.4(7.7)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00948 -50.0 0.0 0.00047 -44.9 5.0 -0.02376 44.9 45.0 
  2 0.00350 -0.00948 -50.0 0.0 0.00047 -44.9 5.0 -0.02376 44.9 45.0 
  3 0.00350 -0.00948 -50.0 0.0 0.00047 -44.9 5.0 -0.02376 44.9 45.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 -0.000605876 0.003500000 0.128 0.700 
  2 0.000000000 -0.000605876 0.003500000 0.128 0.700 
  3 0.000000000 -0.000605876 0.003500000 0.128 0.700 
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SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 7.65 (18.0) 50.0 0.0-248.0 (360.0) 34.9 45.0 1200 31.4 0.026  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00144 0 0.500 20.0 0.00086 (0.00074) 266 0.227 -164.36 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 5.99 (18.0) 50.0 0.0-194.1 (360.0) 34.9 45.0 1200 31.4 0.026  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
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  1 OK -0.00113 0 0.500 20.0 0.00059 (0.00058) 266 0.156 -164.36 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.39 (13.5) 50.0 0.0-45.2 (360.0) 34.9 45.0 1200 31.4 0.026  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00026 0 0.500 20.0 0.00014 (0.00014) 266 0.036 (0.30) -164.36 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.40 2500 --- --- --- -539.68 31.4 6.4 
  1 Quasi-perm.  1 (Web) 0.79 0.40 2500 --- --- --- -125.56 31.4 6.4 
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8.1.2 Verifikim ne Prerje – Seksioni S1 
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8.1 SOLETA E SIPERME SEKSIONI I SOLETES NE HAPESIRE (S2) 

Ne tabelen e meposhtme jepen vlerat e forcave te brendshme te shkaktuara nga te gjitha forcat vepruese, nga 
output i SAP2000 analysis: 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.1.1 Verifikim ne Perkulje – Seksioni S2 

Seksion llogarites  100x50 cm 

Armatura e siperme �20/10 cm 

Armatura e poshtme �20/10 cm 

 

GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: Soletta superiore Mezzeria.secEC 
  
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   Bulgarian Annex 
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
  
 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
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  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
 
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -44.0 6.0 20 
  2 44.0 6.0 20 
  3 -44.0 44.0 20 
  4 44.0 44.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 8 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
  
  1 0.00 441.00 0.00 0.00 0.00 
  2 0.00 371.00 0.00 0.00 0.00 
  3 0.00 114.00 0.00 0.00 0.00 
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SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 329.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 264.00 (160.11) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 77.00 (160.11) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 5.0  cm 
 Min distance between longitudinal bars:7.8 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
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 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 0.00 441.00 0.00 0.00 501.80 0.00 1.138 31.4(7.5)     
  2 OK 0.00 371.00 0.00 0.00 501.80 0.00 1.353 31.4(7.5)     
  3 OK 0.00 114.00 0.00 0.00 501.80 0.00 4.402 31.4(7.5)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00801 -50.0 50.0 0.00028 -44.0 44.0 -0.02014 -44.0 6.0 
  2 0.00350 -0.00801 -50.0 50.0 0.00028 -44.0 44.0 -0.02014 -44.0 6.0 
  3 0.00350 -0.00801 -50.0 50.0 0.00028 -44.0 44.0 -0.02014 -44.0 6.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 0.000537312 -0.023365589 0.148 0.700 
  2 0.000000000 0.000537312 -0.023365589 0.148 0.700 
  3 0.000000000 0.000537312 -0.023365589 0.148 0.700 
  
  
SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
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(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 8.59 (18.0) 50.0 50.0-269.2 (360.0) 34.2 6.0 1200 31.4 0.026  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00162 0 0.500 20.0 0.00096 (0.00081) 300 0.288 160.11 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 6.89 (18.0) -50.0 50.0-216.0 (360.0) 34.2 6.0 1200 31.4 0.026  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00130 0 0.500 20.0 0.00070 (0.00065) 300 0.208 160.11 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 2.01 (13.5) -50.0 50.0-63.0 (360.0) 34.2 6.0 1200 31.4 0.026  
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SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00038 0 0.500 20.0 0.00019 (0.00019) 300 0.057 (0.30) 160.11 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.40 2500 --- --- --- -597.00 31.4 6.4 
  1 Quasi-perm.  1 (Web) 0.79 0.40 2500 --- --- --- -174.13 31.4 6.4 
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8.2 MURI – SEKSIONI I SIPERM I MURIT DJATHTAS (S3) 

Ne tabelen e meposhtme jepen vlerat e forcave te brendshme te shkaktuara nga te gjitha forcat vepruese, nga 
output i SAP2000 analysis: 

 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.2.1 Verifikim ne Perkulje – Seksioni S3 

Seksion llogarites  100x50 cm 

Armatura ne anen e  mbushjes  �20/10 cm 

Armatura ne anen e rruges   �20/20 cm 

Armatura ne prerje �12 /20x40 cm 

 
 

 
 
GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: Piedrito destra sopra.secEC 
 
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
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  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
  
 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
 
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -45.0 5.0 20 
  2 45.0 5.0 20 
  3 -45.0 45.0 20 
  4 45.0 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 3 20 
  2 3 4 8 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
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 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
  
  1 345.00 -461.00 0.00 0.00 0.00 
  2 289.00 -396.00 0.00 0.00 0.00 
  3 146.00 -189.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 251.00 -338.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 205.00-267.00 (-169.61) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 71.00-64.00 (-175.22) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
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 Min distance between longitudinal bars:8.0 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 345.00 -461.00 0.00 344.90 -583.55 0.00 1.264 31.4(0.0)     
  2 OK 289.00 -396.00 0.00 289.04 -572.81 0.00 1.443 31.4(0.0)     
  3 OK 146.00 -189.00 0.00 145.73 -544.85 0.00 2.868 31.4(0.0)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00654 -50.0 0.0 0.00116 -45.0 5.0 -0.01758 45.0 45.0 
  2 0.00350 -0.00682 -50.0 0.0 0.00109 -45.0 5.0 -0.01817 45.0 45.0 
  3 0.00350 -0.00762 -50.0 0.0 0.00091 -45.0 5.0 -0.01984 45.0 45.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 -0.000468479 0.003500000 0.166 0.700 
  2 0.000000000 -0.000481547 0.003500000 0.162 0.700 
  3 0.000000000 -0.000518726 0.003500000 0.150 0.700 
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SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 9.61 (18.0) 50.0 0.0-233.8 (360.0) 35.0 45.0 1100 31.4 0.029  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00138 0 0.500 20.0 0.00081 (0.00070) 255 0.207 -169.21 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 7.60 (18.0) 50.0 0.0-183.7 (360.0)-15.0 45.0 1100 31.4 0.029  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
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  1 OK -0.00108 0 0.500 20.0 0.00056 (0.00055) 255 0.143 -169.61 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.85 (13.5) 50.0 0.0-41.0 (360.0) 35.0 45.0 1050 31.4 0.030  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00024 0 0.500 20.0 0.00012 (0.00012) 250 0.031 (0.30) -175.22 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.35 2250 --- --- --- -510.87 31.4 5.0 
  1 Quasi-perm.  1 (Web) 0.79 0.38 2150 --- --- --- -114.42 31.4 5.3 
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8.3 MURI – SEKSIONI I POSHTEM I MURIT MAJTAS (S4) 

Ne tabelen e meposhtme jepen vlerat e forcave te brendshme te shkaktuara nga te gjitha forcat vepruese, nga 
output i SAP2000 analysis: 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 

 

P V2 M 3

KN KN KN/m

ULS A1+M1 -284.59 101.75 202.03
ULS A2+M2 -240.21 87.55 168.84
SLS DLR -144.01 76.39 103.10
ULS NCR -132.19 127.60 144.17
SLS KARAKT. -198.98 73.24 140.75
SLS E SHPESH, -188.78 59.51 121.25
SLS THU. I PËRH. -156.09 23.06 65.87

MURET MBËSHTETJA E 
POSHTME MAJTAS

PËRMBLEDHJE E SFORCIMEVE
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8.3.1  Verifikim ne Perkulje – Seksioni S4 

Seksion llogarites  100x50 cm 

Armatura ne anen e  mbushjes  �20/10 cm 

Armatura ne anen e rruges   �20/20 cm 

Armatura ne prerje �12/20x40 cm 

 

 

 

GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: S4 -Piedritto sinistra inferiore.secEC 
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
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 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
 
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -45.0 5.0 20 
  2 45.0 5.0 20 
  3 -45.0 45.0 20 
  4 45.0 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 3 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
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  1 341.00 390.00 0.00 0.00 0.00 
  2 277.00 330.00 0.00 0.00 0.00 
  3 103.00 190.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 170.00 282.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 218.00 226.00 (172.80) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 113.00 52.00 (195.35) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
 Min distance between longitudinal bars:8.0 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
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 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 341.00 390.00 0.00 341.04 582.81 0.00 1.490 31.4(0.0)     
  2 OK 277.00 330.00 0.00 276.72 570.42 0.00 1.722 31.4(0.0)     
  3 OK 103.00 190.00 0.00 103.09 536.42 0.00 2.813 31.4(0.0)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00656 50.0 50.0 0.00115 45.0 45.0 -0.01762 -45.0 5.0 
  2 0.00350 -0.00689 50.0 50.0 0.00108 45.0 45.0 -0.01831 -45.0 5.0 
  3 0.00350 -0.00788 50.0 50.0 0.00084 45.0 45.0 -0.02041 -45.0 5.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 0.000469399 -0.019969957 0.166 0.700 
  2 0.000000000 0.000484676 -0.020733785 0.160 0.700 
  3 0.000000000 0.000531242 -0.023062080 0.146 0.700 
  
  
SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
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 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 7.96 (18.0) -50.0 50.0-200.5 (360.0) 45.0 5.0 1100 31.4 0.029  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00118 0 0.500 20.0 0.00065 (0.00060) 255 0.165 167.03 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 6.50 (18.0) -50.0 50.0-149.4 (360.0) 35.0 5.0 1050 31.4 0.030  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00088 0 0.500 20.0 0.00045 (0.00045) 250 0.112 172.80 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
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NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.57 (13.5) -50.0 50.0-26.2 (360.0) 35.0 5.0 950 31.4 0.033  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00016 0 0.500 20.0 0.00008 (0.00008) 239 0.019 (0.30) 195.35 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.35 2200 --- --- --- -415.95 31.4 4.9 
  1 Quasi-perm.  1 (Web) 0.79 0.38 1900 --- --- --- -74.14 31.4 4.6 
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8.3.2 Verifikim ne Prerje – Seksioni S4 
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8.4 MURI – SEKSIONI NE MES I MURIT MAJTAS (S5) 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.4.1  Verifikim ne Perkulje – Seksioni S5 

Seksion llogarites  100x50 cm 

Armatura ne anen e  mbushjes  �20/10 cm 

Armatura ne anen e rruges   �20/20 cm 

 
GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: Piedrito mezzeria.secEC 
(File path: C:\Users\ARKITEKTI\Desktop\BR02\Nenkalim Agrar\Verifiche\Bending\Piedrito 
mezzeria.secEC) 
  
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   Bulgarian Annex 
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
  
 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
 
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
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  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -45.0 5.0 20 
  2 45.0 5.0 20 
  3 -45.0 45.0 20 
  4 45.0 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 3 20 
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
  
  1 329.00 183.00 0.00 0.00 0.00 
  2 269.00 142.00 0.00 0.00 0.00 
  3 99.00 -18.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
 
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 109.00 5.00 0.00 
  2 179.00 87.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
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 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 134.00 57.00 (199.17) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 91.00 17.00 (297.50) 0.00 (0.00) 
 
CHECKS RESULTS 
  
Checks  OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
 Min distance between longitudinal bars:8.0 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 329.00 183.00 0.00 329.00 580.50 0.00 3.132 31.4(0.0)     
  2 OK 269.00 142.00 0.00 269.27 568.97 0.00 3.949 31.4(0.0)     
  3 OK 99.00 -18.00 0.00 98.92 -289.04 0.0016.969 15.7(0.0)    
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
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 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00662 50.0 50.0 0.00114 45.0 45.0 -0.01775 -45.0 5.0 
  2 0.00350 -0.00693 50.0 50.0 0.00107 45.0 45.0 -0.01840 -45.0 5.0 
  3 0.00350 -0.01198 -50.0 0.0 -0.00011 -45.0 5.0 -0.02901 45.0 45.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 0.000472252 -0.020112600 0.165 0.700 
  2 0.000000000 0.000486700 -0.020835015 0.160 0.700 
  3 0.000000000 -0.000722475 0.003500000 0.108 0.700 
 
SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 0.31 (18.0) -50.0 50.0 1.6 (360.0) -45.0 ---- 1100 ---- ----  
  2  1 OK 2.04 (18.0) -50.0 50.0-14.6 (360.0) 35.0 ---- 0 ---- ----  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
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 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00118 0 ---- ---- ---- ---- ---- 167.03 0.00   
  2 OK 0.00000 0 ---- ---- ---- ---- ---- 192.94 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.37 (18.0) -50.0 50.0 -9.1 (360.0) 35.0 ---- 1050 ---- ----  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00088 0 ---- ---- ---- ---- ---- 199.17 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 0.51 (13.5) -50.0 50.0 -1.5 (360.0) -35.0 ---- 950 ---- ----  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00016 0 ---- ---- ---- ---- ---- 297.50 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
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 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.38 1900 --- --- --- -78.07 31.4 4.5 
  1 Quasi-perm.  1 (Web) 0.79 0.38 1250 --- --- --- -10.19 31.4 3.1 
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8.1 THEMELI – SEKSIONI I THEMELIT NE MBESHTETJE MAJTAS (S6) 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kominim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.1.1  Verifikim ne Perkulje – Seksioni S6 

Seksion llogarites  100x50 cm 

Armatura e siperme �20/10 cm 

Armatura e poshtme �20/10 cm 

Armatura ne prerje �12 /20x40 cm 

 
 
 
 
GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: S6 Fondazione App.secEC 
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8   Bulgarian Annex 
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
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 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
  
  
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -45.0 5.0 20 
  2 45.0 5.0 20 
  3 -45.0 45.0 20 
  4 45.0 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 8 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
 Vx d Design shear component [kN] parallel to x principal axis of inertia 
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Comb.N. N d Mx d My d Vy d Vx d 
  
  1 0.00 382.00 0.00 0.00 0.00 
  2 0.00 327.00 0.00 0.00 0.00 
  3 0.00 163.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 276.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 220.00 (164.36) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 62.00 (164.36) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
 Min distance between longitudinal bars:8.0 cm 
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ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 0.00 382.00 0.00 0.00 515.99 0.00 1.351 31.4(7.7)     
  2 OK 0.00 327.00 0.00 0.00 515.99 0.00 1.578 31.4(7.7)     
  3 OK 0.00 163.00 0.00 0.00 515.99 0.00 3.166 31.4(7.7)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00948 -50.0 50.0 0.00047 -45.0 45.0 -0.02376 -45.0 5.0 
  2 0.00350 -0.00948 -50.0 50.0 0.00047 -45.0 45.0 -0.02376 -45.0 5.0 
  3 0.00350 -0.00948 -50.0 50.0 0.00047 -45.0 45.0 -0.02376 -45.0 5.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 0.000605876 -0.026793793 0.128 0.700 
  2 0.000000000 0.000605876 -0.026793793 0.128 0.700 
  3 0.000000000 0.000605876 -0.026793793 0.128 0.700 
  
  
SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
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 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 6.75 (18.0) -50.0 50.0-218.7 (360.0) 35.0 5.0 1200 31.4 0.026  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00127 0 0.500 20.0 0.00071 (0.00066) 266 0.188 164.36 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 5.38 (18.0) -50.0 50.0-174.3 (360.0) 35.0 5.0 1200 31.4 0.026  
  
 
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00101 0 0.500 20.0 0.00052 (0.00052) 266 0.139 164.36 0.00   
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SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.52 (13.5) -50.0 50.0-49.1 (360.0) 35.0 5.0 1200 31.4 0.026  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00029 0 0.500 20.0 0.00015 (0.00015) 266 0.039 (0.30) 164.36 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.40 2500 --- --- --- -484.61 31.4 6.4 
  1 Quasi-perm.  1 (Web) 0.79 0.40 2500 --- --- --- -136.57 31.4 6.4 
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8.1.2 Verifikim ne Prerje – Seksioni S6 

  

 

 

 

  



BASHKIA BERAT 
PROJEKT ZBATIMI “ RIKUALIFIKIMI URBAN I UNAZES SE 

RE BERAT” 
RAPORTI I STRUKTURAVE 

 

 
 

SEED CONSULTING   95 | F a q e  

   

8.1 THEMELI  – SEKSIONI I THEMELIT NE MES (S7) 

Te gjithe koefiçientet e kombinimit te dhena ne tabelat e meposhtme, per nje kombinim te caktuar, referohu 
tek EN 1990: Eurocode 0 – Basis of Structural design. 

Koefiçienti α merr parasysh, per secilin kombinim, nese nje force vepruese konsiderohet ose jo dhe kahu i 
aplikimit te kesaj force ne seksionin e zgjedhur duke marre vlerat +1, -1, 0 dhe 0.3 ne rastin e kombinimit ne 
situate sizmike. 

Koefiçienti γ(Asis) merr parasysh ne kombinimet sizmike forcat vepruese ne ate kombinim, duke i dhene per 
secilen force vepruese vleren +1 ose 0. 
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8.1.1 Verifikim ne Perkulje  

Seksion llogarites  100x50 cm 

Armatura e siperme �20/10 cm 

Armatura e poshtme �20/10 cm 

Armatura ne prerje �12 /20x40 cm 

 

GENERAL DATA OF GENERIC RC CROSS-SECTION  
Section Name: S7 Fondazione Mezz.secEC 
 
 Section description:  
 Section type: Beam 
 Reference code: EC2/EC8    
 Exposure Class: XC3 - Carbonation (Moderate humidity) 
 Stress path: Constant axial force force to achieve bending ULS 
 Reference of assigned forces: Principal axes y,y of inertia 
  
MATERIALS DATA 
  
 CONCRETE - Class:  C30/37  
  Design compressive strength fcd: 20.0 MPa 
  Shear reduced compressive strenght v1*fcd:10.6 MPa (6.9)EC2 
  Coeff. Alfa_cc: 1.00 (3.15) EC2 
  Strain at max strength ec2: 0.0020  
  Ultimate strain ecu: 0.0035  
  Compression diagram stress-strain:Parabola-Rettangle  
  Mean Elastic Modulus Ecm: 32836.6 MPa 
  Mean tensile strength fctm: 2.9 MPa 
  Es/Ec in SLS combination: 15.00  
  Stress limit in SLS Characteristic comb.:18.0 kN/cm² 
  Stress limit in SLS Frequent comb.: 180.0 daN/cm² 
  Stress limit in SLS Quasi-perm. comb.: 13.50 Mpa 
  Crack width limit in SLS Quasi-perm. comb.: 0.300 mm 
  
 STEEL - Longitudinal Bars: B450C  
  Characteristic yield stress fyk: 450.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 391.3 MPa 
  Design strength ftd: 391.3 MPa 
  Design ultimate strain esu: 0.068  
  Mean elastic modulus  Es: 200000.0 MPa 
  Stirrups: B500A  
  Characteristic yield stress fyk: 500.00 MPa 
  Tensile strength ftk: 540.0 MPa 
  Design yield stress fyd: 434.8 MPa 
  Design strength ftd: 434.8 MPa 
  Mean elastic modulus  Es: 200000.0 MPa 
  SLS Charact. -    Ss Limit: 360.00 MPa 



BASHKIA BERAT 
PROJEKT ZBATIMI “ RIKUALIFIKIMI URBAN I UNAZES SE 

RE BERAT” 
RAPORTI I STRUKTURAVE 

 

 
 

SEED CONSULTING   97 | F a q e  

   

  
GEOMETRICAL DATA OF CONCRETE CROSS-SECTION 
  
 Shape of Region: Polygonal 
 Concrete Class: C30/37 
  
 Vertex N.: X [cm] Y [cm] 
  
  1 -50.0 0.0 
  2 -50.0 50.0 
  3 50.0 50.0 
  4 50.0 0.0 
  
DATA ISOLATED LONGITUDINAL BARS 
  
 Bar N. X [cm] Y [cm] DiamØ[mm] 
  
  1 -45.0 5.0 20 
  2 45.0 5.0 20 
  3 -45.0 45.0 20 
  4 45.0 45.0 20 
  
DATA OF LINEAR GENERATIONS OF LONGITUDINAL BARS 
  
  
 N. Gen. Number of generated bars of the current linear generation 
 N.Initial Bar Order number of initial bar (between the isolated bars just defined) 
 N.Final Bar Order number of final bar (between the isolated bars just defined) 
 N. Bars Number of bars generated equidistant in the current generation 
 Ø Diameter [mm] of generated bars 
  
 Gen.N. Initial Bar Final Bar N. Bars Ø 
  
  1 1 2 8 20 
  2 3 4 8 20 
  
  
ULTIMATE LIMIT STATE - ASSIGNED DESIGN FORCES FOR EACH COMBINATION 
  
  
 N d Design axial force [kN] applied at centroid of concrete section (+ if compressive) 
 Mx d Design bending force [kNm] around x principal axis of inertia 
 My d Design bending force [kNm] around y principal axis of inertia 
 Vy d Design shear component [kN] parallel to y principal axis of inertia 
 Vx d Design shear component [kN] parallel to x principal axis of inertia 
  
Comb.N. N d Mx d My d Vy d Vx d 
  
  1 0.00 -236.00 0.00 0.00 0.00 
  2 0.00 -191.00 0.00 0.00 0.00 
  3 0.00 -84.00 0.00 0.00 0.00 
  
SERVICEABILITY LIMIT STATES - CHARACTERISTIC COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH  COMBINATION 
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 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00 -173.00 0.00 
  
SERVICEABILITY LIMIT STATES - FREQUENT COMB. - ASSIGNED INTERNAL FORCES 
FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00-143.00 (-164.36) 0.00 (0.00) 
  
SERVICEABILITY LIMIT STATES - QUASI-PERMANENT COMB. - ASSIGNED INTERNAL 
FORCES FOR EACH COMBINATION 
  
  
 N Axial force [kN] appied at the centroid of concrete section (+ if compressive) 
 Mx Bending force [kNm] around x principal axis of inertia. First cracking value is 
shown between brackets. 
 My Bending force [kNm] around y principal axis of inertia. First cracking value is 
shown between brackets. 
  
 Comb.N. N Mx My 
  
  1 0.00-57.00 (-164.36) 0.00 (0.00) 
  
CHECKS RESULTS 
  
Checks OK for all assigned combinations 
  
 Min edge cover of longitudinal bars: 4.0  cm 
 Min distance between longitudinal bars:8.0 cm 
  
ULTIMATE LIMT STATES - N-MX-MY CAPACITY CHECKS 
  
 Check Result of check 
 N Design axial force [kN] applied at the centroid of concrete section (+ if compressive) 
 Mx Design bending moment [kNm] around x axis principal of inerzia 
 My Design bending moment [kNm] around y axis principal of inerzia 
 N ult Axial force capacity [kN] (+ if compressive) 
 Mx ult Bending moment capacity [kNm] around x axis principal of inertia 
 My ult Bending moment capacity [kNm] around y axis principal of inertia 
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 S.F. Safety Factor = vectorial ratio of (N ult,Mx ult,My ult) to (N,Mx,My). Check OK if ratio 
>=1.00 
 As Tension Area [cm²] of bars in tension (beam section). Min area for code is shown between brackets 
[eq.(9.1N) EC2] 
  
Comb.N. Check N Mx My N ult Mx ult My ult S.F.As Tension  
  
  1 OK 0.00 -236.00 0.00 0.00 -515.99 0.00 2.186 31.4(7.7)     
  2 OK 0.00 -191.00 0.00 0.00 -515.99 0.00 2.702 31.4(7.7)     
  3 OK 0.00 -84.00 0.00 0.00 -515.99 0.00 6.143 31.4(7.7)     
  
ULTIMATE LIMIT STATE - BENDING AND AXIAL FORCE - STRAIN VALUES 
  
 ec max Ultimate compressive strain in concrete 
 ec* Strain in the concrete fiber at ec2/ecu of depth (if ec*>0 then the section is all compressed) 
 Xc max X-coordinate [cm] in the concrete point in wich is ec max 
 Yc max Y-coordinate [cm] in the concrete point in wich is ec max 
 es max Max strain in steel bars (+ if compressive) 
 Xs max X-coordinate [cm] of bar in wich is es max 
 Ys max Y-coordinate [cm] of bar in wich is es max 
 es min Min strain in steel bars (+ if compressive) 
 Xs min X-coordinate [cm] of bar in wich is es min 
 Ys min Y-coordinate [cm] of bar in wich is es min 
  
Comb.N.ec max ec* Xc max Yc max es max Xs max Ys max es min Xs min Ys min 
  
  1 0.00350 -0.00948 -50.0 0.0 0.00047 -45.0 5.0 -0.02376 45.0 45.0 
  2 0.00350 -0.00948 -50.0 0.0 0.00047 -45.0 5.0 -0.02376 45.0 45.0 
  3 0.00350 -0.00948 -50.0 0.0 0.00047 -45.0 5.0 -0.02376 45.0 45.0 
  
  
ULTIMATE LIMIT STATE - POSITION OF NEUTRAL AXIS FOR EACH COMBINATION 
  
 a, b, c Coeff. a, b, c  in neutral axis equation: aX+bY+c=0 reference X,Y,O 
 x/d Ratio of the depth of neutral axis to the effective depth of the section 
 D Ratio of redistributed moment to the elastic moment in continuous beams [eq.(5.10)EC2] 
  
Comb.N. a b c x/d D 
  
  1 0.000000000 -0.000605876 0.003500000 0.128 0.700 
  2 0.000000000 -0.000605876 0.003500000 0.128 0.700 
  3 0.000000000 -0.000605876 0.003500000 0.128 0.700 
  
  
SLS CHARACTERISTIC COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
 Tension in concrete: Considered if not less than -fctm 
 Check Result of Check 
 Reg Number of current concrete sub-region of the cross section 
 Sc max (Sc lim) Max compressive stress (+) in concrete [Mpa]. Code limit stress Sc lim is shown 
between brackets 
 Xc max, Yc max X-coordinae, Y-coordinate [cm] of concrete vertex corresponding to Sc max 
(reference X,Y,O) 
 Ss min (Ss lim) Min stess (- if tensile) in steel bars [Mpa], Code limit stress is shown between brackets 
 Xs min, Ys min X-coordinae, Y-coordinate [cm] of bar corresponding to Ss min (reference X,Y,O) 
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 Ac eff Effective tension area [cm²] that is the area of concrete surrounding the tension 
reinforcement (for crack width control) 
 As eff Area of tension steel bars [cm²] within Ac eff (for crack width control) 
 r eff Geometrical ratio Ac eff/Ac eff [eq.(7.10) Ec2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 4.23 (18.0) 0.0 0.0-137.1 (360.0) 15.0 45.0 1200 31.4 0.026  
  
SLS CHARACTERISTIC -  CRACK WIDTH [§ 7.3.4 EC2] 
  
  Section is assumed cracked if flexural tensile stress exceeds fctm in at least one combination 
 Check Result of check 
 e1 Greater concrete tensile strain (tension is -) assessed in cracked section 
 e2 Lesser concrete tensile strain within the entire section (tension is -)assessed in cracked 
section 
 k1 = 0.8  high bond bars assigned [see eq.(7.11) EC2] 
 kt = 0.6 for frequent and characteristic SLS; = 0.4 for q.perm SLS  [see eq.(7.9) EC2] 
 k2 = 0.5 for bending; =(e1 + e2)/(2*e1) for eccentric tension  [see eq.(7.13) EC2] 
 k3 = 3.400 Coeff. in eq. (7.11) according to national annex 
 k4 = 0.425 Coeff. in eq. (7.11) according to national annex 
 Ø Bar diameter [mm] or equivalent diameter of tensile bars in Ac eff  [eq.(7.11)] 
 e sm - e cm Difference between the mean strain of tensile steel and concrete [eq.(7.8)] 
  Between brackets: Minimum value of eq.(7.9) = 0.6 Smax / Es 
 sr max Max final crack [mm] spacing 
 wk Calculated value [mm] of crack width = sr max*(e sm - e cm) [eq.(7.8)]. Limit value of wk is 
shown between brackets 
 MX crack First cracking bending moment around X axis[kNm] 
 MY crack First cracking bending moment around Y axis[kNm] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00080 0 0.500 20.0 0.00041 (0.00041) 266 0.109 -164.36 0.00   
  
SLS FREQUENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 3.50 (18.0) 50.0 0.0-113.3 (360.0) 35.0 45.0 1200 31.4 0.026  
  
SLS FREQUENT -  CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
  
  1 OK -0.00066 0 0.500 20.0 0.00034 (0.00034) 266 0.090 -164.36 0.00   
  
SLS QUASI-PERMANENT COMBINATIONS - STRESS LIMITATION [§ 7.2 EC2] 
  
NCombReg Check Sc maxXc maxYc max Ss minXs minYs minAc effAs eff r eff 
  
  1  1 OK 1.39 (13.5) 50.0 0.0-45.2 (360.0) 35.0 45.0 1200 31.4 0.026  
  
SLS QUASI-PERMANENT - CRACK WIDTH [§ 7.3.4 EC2] 
  
Comb.N.Check e1 e2 k2 Ø e sm - e cmsr max wk Mx crack My crack 
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  1 OK -0.00026 0 0.500 20.0 0.00014 (0.00014) 266 0.036 (0.30) -164.36 0.00   
  
SLS - CHECK OF MINIMUM REINFORCEMENT AREA FOR CRACK CONTROL (§ 7.3.2 EC2) 
  
 Comb.N. Order numbers assigned to SLS combination 
 Comb.Type Frequent or Quasi-Permanent combination 
 Region Number and type (web or flange) of sub-regions (as parts of the concrete cross-section) 
 k Coeff. wich allows for the effects of non-uniform self-equilibrating stresse [eq.(7.1) EC2] 
 kc Coeff. wich takes account of the stress distribution prior to cracking [eq.(7.2)-(7.3) EC2] 
 Act Area of concrete (for each sub-region) within tension zone just before formation of first 
crack [eq.(7.1) EC2] 
 Ned Axial force [kN] (+ if compressive) acting within each sub-region just before of first crack 
 Sc  = Ned/Ac = mean stress [Mpa] within each concrete sub-region [eq.(7.1) EC2] 
 k1 Coeff. considering the effects of axial force on the stress distribution (rectangular section or 
web sub-region) 
 Fcr Absolute value of the tensile force [kN] within the flange just prior to cracking 
 As reg Area [cm²] of longitudinal bars within the tension area of each sub-region 
 As,min Minimum Area [cm²] of longitudinal bars to be placed within the tension area of each sub-
region 
  
Comb.N.Comb.TypeRegion k kc Act Ned Sc k1 Fcr As reg As,min 
  
  1 Frequent  1 (Web) 0.79 0.40 2500 --- --- --- -315.00 31.4 6.4 
  1 Quasi-perm.  1 (Web) 0.79 0.40 2500 --- --- --- -125.56 31.4 6.4 
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1. HYRJE 

Relacioni i meposhtem parashtron pershkrimin e strukturave te mureve dhe tombinove te parashikuara per 
Projektin e Rikualifikimit Urban te Unazes se re Berat. 
 
Qellimi i ketij  projekti eshte rikualifikimi urban I Unazes se Re Berat, permiresimi I infrastruktures rrugore si 
dhe lehtesimi i trafikut ne kete zone.  

Ne kapitujt ne vijim jane pershkruar te gjitha strukturat, strukturat e medha dhe ato te vogla si:  

 Muret 
 Tombinot 

 
Llogaritja dhe verifikimi i strukturave behet me ndihmen e programeve Sap 2000, Geo 05, Geo Stru etj me 
metodat e llogaritjes te parashikuara ne kodet europiane te projektimit. 
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2. STANDARDET REFERUESE TE PROJEKTIMIT 

Per projektimin e strukturave te permendura ne kete raport, do te zhvillohet ne perputhje me standardet aktuale 
evropiane teknike, me vlera dhe parametra te rekomanduara nga: 

Eurokodet 

 

 

Ne pergjithesi, per strukturen e urave, ngarkesat e mesiperme do te merren ne konsiderate per llogaritjen e 
sforcimeve nqs. jane te aplikueshme sipas rasteve.  
Mqs Shqiperia nuk ka Anekse Kombetare, vlerat e te gjithe parametrave te cilat jane lene ne Eurokod per 
zgjedhje te lire nga shtete, e njohur si Parametra te Percaktuar ne Shkalle Kombetare, jane marre nga 
Anekset Kombetare Italiane.  
Gjithashtu per te percaktuar siç duhet ngarkesat sizmike te projektimit sherben dokumenti “Sizmiciteti, 
teknikat-antisizmicitet dhe vleresimi i risqeve sizmike ne Shqiperi”, I publikuar nga Akademia e Shkencave te 
Shqiperise ne 2010. 
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3. MATERIALET DHE REZISTENCAT LLOGARITESE 

3.1. Materialet –Muret Betonarme dhe Gravitare 

 

Percaktimi i rezistences se projektimit fd behet:  fd = fyk/M 

- BETONI  

M = 1.5  C25/30 (Rck 30)  fck = 25 N/mm2  fcd = 16.6 N/mm2 

 

- SHUFRAT E ARMATURES 

M = 1.15  B500C       fyk = 500 N/mm2  fyd = 434.8 N/mm2 
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4. GJEOTEKNIKA DHE KARAKTERISTIKAT E TERRENIT 

Sipas dokumentit “Raporti Gjeologjik” pergjate gjurmes se rruges dhe ne pozicione kritike per te bere me pas 

projektimin e strukturave dhe te rruges, u kryen punimet fushore qe konsistojne ne 4 (kater) shpime  ne trup te 

rruges me thellesi nga 6 dhe 10 metra  ne vende te paracaktuara ne te cilat u moren  kampione per analiza,si 

dhe 5 gropa studimi deri ne 3.0m. 
 

 
 
Në kontrollet gjeoteknike dhe strukturore janë marrë parasysh parametrat e mëposhtëm. 

Vetite Fiziko Mekanike te shtresave te studiuara 

  
 
Me poshte po listojme vetite fiziko – mekanike te shtresave sipas sondave te kryera : 
 
Per shpimin 1 (trase) 
 
Shtresa 1- Toke Vegjetale suargjile me rrenje bimesh. 
 
Shtresa  2- Suargjila te lehta me ngjyre kafe-bezhe, me lageshtire ne 
gjendje plastike mesatarishte te ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm              39.0  % 
Fraksioni pluhuror              0.002-0.063 mm         48.46  % 
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Fraksioni rere              > 0.063 mm         12.54  % 
Klasifikimi                                                             CL-ML 
Lageshtia  natyrale                                                 Wn = 27.18% 
Kufiri i rrjedhshmerise                                           Wr = 46.3 
Kufiri i plasticitetit                                                 Wp = 28.1  
Indeksi i plasticitetit                                               Ip = 18.2 
Kosistenca                                                              B =  0.05 
Pesha specifike                   ρ = 27 kN/m3 
Pesha volumore ne gjendje natyrale                      γ=17.99 kN/m3 
Koeficienti i porozitetit                              ε= 0.91 
Moduli i deformimit                                               E= 14 MPa 
Kendi i ferkimit te brendshem                               = 16° 
Kohezioni                   C  = 40 kPa  
Ngarkesa e lejuar ne shtypje                             s= 150 kPa 
SPT                                                                          N_SPT=7 
 
Shtresa  3 - Zhavore te lumit osum me origjine jane koker vogel deri koker madhe,mestarishte deri te ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm                12.83  % 
Fraksioni pluhuror              0.002-0.063 mm            16.37  % 
Fraksioni rere             0.063-2 mm             20.71  % 
Fraksion zhavor                           > 2 mm                 49.88 % 
Klasifikimi                                                                GP-GM 
Lageshtia  natyrale                                                    Wn = 7.67 % 
Kufiri i rrjedhshmerise                                              Wr = 32.2 
Kufiri i plasticitetit                                                    Wp = 21.7  
Indeksi i plasticitetit                                                  Ip = 10.5 
Kosistenca                                                                 B =  1.34 
Pesha specifike                      ρ = 26.75 kN/m3 
Pesha volumore ne gjendje natyrale                         γ =20.13 kN/m3 
Koeficienti i porozitetit                                 e = 0.4 
Moduli i deformimit                                                 E= 33 MPa 
Kendi i ferkimit te brendshem                                 = 28° 
Kohezioni                     C  = 10 kPa  
Ngarkesa e lejuar ne shtypje                               s = 200 kPa 
SPT                                                                           N_SPT=19 
C B R                                                                        CBR= 5.14 
 
 
Per shpimin 2 (ura) 
 
Shtresa 1- Toke Vegjetale suargjile me rrenje bimesh. 
 
Shtresa  2- Suargjila te lehta me ngjyre kafe-bezhe, me  lageshtire ne 
gjendje plastike mesatarishte te ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
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Fraksioni argjilor          < 0.002 mm               36.59  % 
Fraksioni pluhuror              0.002-0.063 mm          43.82  % 
Fraksioni rere              > 0.063 mm          19.61  % 
Klasifikimi                                                              CL-ML 
Lageshtia  natyrale                                                 Wn = 26.05% 
Kufiri i rrjedhshmerise                                           Wr = 35.1 
Kufiri i plasticitetit                                                 Wp = 20.3 
Indeksi i plasticitetit                                                Ip = 14.8 
Kosistenca                                                               B =  0.39 
Pesha specifike                    ρ = 26.72 kN/m3 
Pesha volumore ne gjendje natyrale                       γ = 17.88 kN/m3 
Koeficienti i porozitetit                               e  = 0.9 
Moduli i deformimit                                                E= 14 MPa 
Kendi i ferkimit te brendshem                                = 16° 
Kohezioni                    C  = 4 kPa 
Ngarkesa e lejuar ne shtypje                              s = 160 kPa 
SPT                                                                          N_SPT=9 
C B R                                                                       CBR= 5.25 
 
Shtresa  3 - Zhavorre te lumit Osum me origjine, jane kokerr vogel deri kokerr madh,mesatarisht deri te 
ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm                4.23  % 
Fraksioni pluhuror              0.002-0.063 mm           5.46  % 
Fraksioni rere             0.063-2 mm            14.93  % 
Fraksion zhavor                           > 2 mm                75.39 % 
Klasifikimi                                                               GP-GM 
Lageshtia  natyrale                                                  Wn = 5.43 % 
Pesha specifike                     ρ = 26.55 kN/m3 
Pesha volumore ne gjendje natyrale                        γ =20.72 kN/m3 
Koeficienti i porozitetit                                e = 0.4 
Moduli i deformimit                                                 E= 33 MPa 
Kendi i ferkimit te brendshem                                 = 28° 
Kohezioni                     C  = 10 kPa 
Ngarkesa e lejuar ne shtypje                               s = 200  kPa 
SPT                                                                           N_SPT=23 
 
Per shpimin 3 (trase) 
 
Shtresa 1- Toke Vegjetale suargjile me rrenje bimesh. 
 
Shtresa  3 - Zhavore te lumit osum me origjine jane koker vogel deri koker madhe,mestarishte deri te ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm                3.87  % 
Fraksioni pluhuror              0.002-0.063 mm           5.0  % 
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Fraksioni rere             0.063-2 mm            14.91  % 
Fraksion zhavor                           > 2 mm                76.22 % 
Klasifikimi                                                               GP-GM 
Lageshtia  natyrale                                                   Wn = 5.35 % 
Pesha specifike                     ρ = 26.61 kN/m3 
Pesha volumore ne gjendje natyrale                        γ =20.98 kN/m3 
Koeficienti i porozitetit                                 e = 0.3 
Moduli i deformimit                                                 E= 33 MPa 
Kendi i ferkimit te brendshem                                 = 28° 
Kohezioni                     C  = 10 kPa 
Ngarkesa e lejuar ne shtypje                               s = 200  kPa 
SPT                                                                           N_SPT=27 
CBR                                                                          CBR= 5.43 
 
Per shpimin 4 (trase) 
 
Shtresa 1- Toke Vegjetale suargjile me rrenje bimesh. 
 
Shtresa  2- Suargjila te leta me ngjyre kafe-bezhe me lageshtire ne 
gjendje plastike mesatrishte te ngjeshura. 
 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm                38.2  % 
Fraksioni pluhuror              0.002-0.063 mm            47.46  % 
Fraksioni rere              > 0.063 mm            14.33  % 
Klasifikimi                                                                CL-ML 
Lageshtia  natyrale                                                   Wn = 47.1% 
Kufiri i rrjedhshmerise                                             Wr = 28.4% 
Kufiri i plasticitetit                                                   Wp = 20.3 
Indeksi i plasticitetit                                                 Ip = 18.7 
Kosistenca                                                                B =  0.19 
Pesha specifike                     ρ  = 26.96 kN/m3 
Pesha volumore ne gjendje natyrale                        γ =17.91 kN/m3 
Koeficienti i porozitetit                                e  = 0.9 
Moduli i deformimit                                                 E =  14 MPa 
Kendi i ferkimit te brendshem                                 = 16° 
Kohezioni                     C  = 4 kPa 
Ngarkesa e lejuar ne shtypje                               s = 160 kPa 
SPT                                                                           N_SPT=11 
C B R                                                                        CBR= 4.89 
 
Shtresa  3  
Zhavore gelqerore suargjilore me ngjyre bezhe me pak lageshtire,mbas 5.0m jane te ngopura me uje,jane 
mesatrisht te ngjeshura. 
Karakteristikat fiziko-mekanike per kete shtrese jane: 
 
Fraksioni argjilor          < 0.002 mm                4.23  % 
Fraksioni pluhuror              0.002-0.063 mm            5.46  % 
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Fraksioni rere             0.063-2 mm             14.93  % 
Fraksion zhavor                           > 2 mm                 75.39 % 
Klasifikimi                                                                GP-GM 
Lageshtia  natyrale                                                   Wn = 5.43 % 
Pesha specifike                     ρ = 26.55 kN/m3 
Pesha volumore ne gjendje natyrale                        γ =20.72 kN/m3 
Koeficienti i porozitetit                                e  = 0.4 
Moduli i deformimit                                                 E= 33 MPa 
Kendi i ferkimit te brendshem                                 = 28° 
Kohezioni                     C  = 10 kPa  
Ngarkesa e lejuar ne shtypje                               s = 200  kPa 
SPT                                                                           N_SPT=17 
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1 KOMBINIMI I NGARKESAVE 

1.1 Kombinimet themelore te ngarkesave 

Kombinimet e ngarkeses qe do te konsiderohen per verifikimet ne ULS (Gjendja e Fundit Kufitare) dhe SLS 
(Gjendja Kufitare e Shfrytezimit) jane permbledhur si ne vijim. Kombinimi i ngarkesave per llogaritjen e 
strukturave behet sipas Eurocode 0. 

3.2.1 Kombinimet themelore te ngarkesave 

Kombinimet themelore te ngarkeses qe do te merren parasysh per verifikimet (STR) ULS strukturore te 
percaktuara sipas §4.2 dhe tabeles A.2.4(B) te EN1990, duke zbatuar ekuacionin (6.10) te EN1990 jane 
sintetizuar me poshte, 

 

3.2.1 Kombinimi karakteristik, frekuent dhe kuazi-permanent i ngarkesave te trafikut 

Me te njejtin kuptim te simboleve, kombinimet e ngarkesave qe do te merren parasysh per verifikimet SLS 
mund te shkruhen lehte. Pra kombinimi karakteristik i ngarkesave behet: 
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Kombinimi frekuent i ngarkesave behet:  

 

Dhe kombinimi unik kuazi-permanent eshte: 

 

 

 

 



BASHKIA BERAT 
PROJEKT ZBATIMI “ RIKUALIFIKIMI URBAN I UNAZES SE 

RE BERAT” 
RAPORTI I STRUKTURAVE 

 

 
 

SEED CONSULTING   14 | F a q e  

 

 

5. PARAMETRAT SIZMIKE TE PROJEKTIMIT NE ZONEN E NDERTIMIT TE VEPRES 

5.1. Veprimi sizmik 

Ne perputhje me EN-1998-1 “Projektimi i strukturave per rezistencen ndaj termeteve” per nje zone specifike 
reference me siperfaqe topografike horizontale rigjide (klasi A) eshte definuar nje rrezik sizmik bazik, ne 
veçanti vlerat maksimale horizontale te nxitimit ag dhe te parametrave qe definojne spektrin e reagimit sipas 
EN-1998-1, te cilat gjenden ne korrespondence te nje pike te rrjetit koordinativ (rrjet reference) nyjet e te cilit 
jane mjaftueshem afer me njeri – tjetrin (jo me larg se 10 km) dhe per periodat e ndryshme te kthimit TR te 
cilat i perkasin nje intervali reference ndermjet 30 dhe 2475 vjet, duke perfshire ekstremet. 

Veprimi sizmik i identifikuar ne kete menyre eshte ndryshuar me vone, ne menyra te shprehura qarte nga EN-
1998-1, per te marre parasysh ndryshimet e prodhuara nga kushtet lokale te stratigrafise nen siperfaqsore 
aktualisht te pranishme ne kantierin e ndertimit dhe siperfaqen morfologjike. Keto ndryshime karakterizojne 
pergjigjen sizmike. 

Ne perputhje me Eurocode 8 “Projektimi i strukturave per rezistencen ndaj termeteve” – Pjesa 1: Rregulla te 
pergjithshme, veprimi sizmik dhe rregullat per ndertesat, verifikimet strukturore jane kryer me metoden e 
gjendjeve kufitare semi-probabilistike. 

Strukturat ne rajonet sizmike duhet te projektohen dhe ndertohen ne menyre te tille, qe, me nje shkalle adekuate 
besueshmerie, te kenaqen kerkesat qe vijojne: 

- Kerkesa e mos-shembjes 

Struktura duhet te projektohet dhe ndertohet e tille qe te perballoje veprimin sizmik projektues te perkufizuar 
ne Seksionin 3, pa pesuar shembje lokale apo teresore, duke ruajtur keshtu integritetin e saj strukturor, si dhe 
nje kapacitet ngarkese-mbajtes mbetes, pas veprimeve sizmike. Veprimi projektues sizmik shprehet nepermjet: 
a) veprimit reference sizmik qe lidhet me nje probabilitet reference kalimi te tij, PNCR, ne 50 vjet ose me nje 
periudhe reference te rikthimit, TNCR; dhe b) faktorit te rendesise γI (shih EN 1990:2002, si dhe pikat (2)P 
dhe (3)P te kesaj klauzole) per te marre parasysh diferencimin e besueshmerise. 

Shenim 1: Vlerat qe u caktohen PNCR ose TNCR per t’u perdorur ne nje vend, mund te gjenden ne Aneksin 
perkates Kombetar te ketij dokumenti. Vlerat e rekomanduara per PNCR ose TNCR jane: PNCR = 10% dhe 
TNCR = 475 vjet. 

Shenim 2: Vlera e probabilitetit te kalimit, PR ne TL vjet e nje niveli te caktuar te veprimit sizmik lidhet me 
periudhen mesatare te rikthimit, TR, te ketij niveli te veprimit sizmik me ane e shprehjes: TR=-TL/ln(1-PR). 
Keshtu, per nje TL te dhene, veprimi sizmik mund te specifikohet ne menyre ekuivalente ose me ane te 
periudhes se tij mesatare te rikthimit, TR, ose me ane te probabilitetit te kalimit, PR ne TL vjet. 

- Kerkesa e kufizimit te demtimeve 

Struktura duhet te projektohet dhe ndertohet e tille, qe nje veprim sizmik, i cili kundrejt veprimit sizmik 
projektues ka nje probabilitet me te madh qe te ndodhe, ajo ta perballoje pa pesuar demtime dhe kufizime persa 
i perket perdorimit (funksionalitetit), kostoja e te cilave do te ishte shume me e larte ne krahasim me koston e 
vete struktures. Veprimi sizmik qe duhet te merret parasysh per “kerkesen e kufizimit te demtimeve” ka nje 
probabilitet kalimi, PDLR, ne 10 vjet dhe nje periudhe perseritjeje, TDLR. Ne mungese te te dhenave me te 
sakta, per verifikimin e “kerkeses se kufizimit te demtimeve”, mund te perdoret faktori i reduktimit ndaj 
veprimit sizmik projektues ne perputhje 4.4.3.2 (2). 




