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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

SOFiSTiK AG - www.sofistik.com

[INAKA EAPASHS A/% 1

Default design code is EuroNorm EN 1992 Concrete with country code 0 (Europe)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

No. 1 C 25/30 (EN 1992)

Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 25.00 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 15.00 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/00] sig-u[MPal] E-t [MPa]
Is only valid within the defined 0.000 0.00 25000
stress range -2.000 -25.00 0
-3.500 -25.00 0
Safetyfactor 1.50
Stress—-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -14.23 5688
-2.069 -16.67 0
-3.500 -14.32 -2802
Safetyfactor ( 1.50)
foloo]
No. 2 S 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield val. fyc 500.00 [MPa]
Compression modulus 166667 [MPa] Tens. strength ft 550.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [o/00]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa
Proportional limit 500.00 [MPa
Dynamic stress range 152.17 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is also extended beyond the 1000.000 550.00 0
defined stress range 50.000 550.00 0
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
-1000.000 -550.00 0
Safetyfactor 1.15
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

[INAKA EAPASHS A/% 1

No. 2 S 500 (EN 1992)
Is also extended beyond the
defined stress range

1000.
50.

2.

0.

-2.
-50.
-1000.
Safetyfactor

000
000
174
000
174
000
000

478.26
478.26
434.78

-434.78
-478.26
-478.26

909
200000
200000

909

(1.15)

sig-m
sig-u

[o/00]

Elastic bedding
No. Cs[kN/m3] Ct[kN/m3] ft[MPa]

1 7.5000E+03 4.3275E+03 0.00
Cs = Elastic bedding
Ct = Elastic bedding
ft = Tens. strength ft
fy = Yield stress fy
tan = Friction coefficient
c = Cohesion
dil = Dilatancy coefficient
Y = Mass density

0.00

fy[MPa] tan[-]
0.00

c[MPa] dil[-] w[kN/m3]

0.00

0.00 0.0
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WINGRAF (V14.94-23)
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Quadrilateral Elements , Coordinate system (
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GEOMETRY
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

[INAKA EAPASHS A/% 1
STATIC LOADINGS

Sum of Loads

LC Title PXX[KN]
10 DEAD LOAD 0.0
11 PERMANENT ENIKAAYWH 0.0
12 IB TAIQN 0.0
13 IB AZ+AYMATA 0.0
Sum of Reactions and Loads

LC Title PXX[KN]
10 DEAD LOAD 0.0

0.0
11 PERMANENT ENIKANYWH 0.0

0.0
12 IB TAIQN 0.0

0.0
13 IB AS+AYMATA 0.0

0.0

PYY[k

o O O o

PYY[k

OO OOOOOo0o

coocoZz

[cNoNoNoNoNoNoNelr-d

1

1

PZZ[kN]
95.3
21.8

756.9
122.7

PZZ[KkN]
-95.

)
=
OO omW W
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

[INAKA EAPASHS A/% 1
1.35G + 1.500

Load Case 101 1.35G+1.50Q
Factor forces and moments 1.000
Factor dead weight DL-27 1.350

Sum of Loads
LC Title PXX[KN] PYY[kN]
101 1.35G+1.500Q 0.0 0.0

Sum of Reactions and Loads
LC Title PXX[KN] PYY[kN]
101 1.35G+1.50Q 0.0 0.0
0.0 0.0

PZZ[kN]
1345.5

PZZ[kN]
-1345.5
1345.5
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

[INAKA EAPASHS A/% 1
1.00G + 1.000Q

Load Case 201 1.00G+1.00Q
Factor forces and moments 1.000
Factor dead weight DL-27 1.000

Sum of Loads
LC Title PXX[KN] PYY[kN]
201 1.00G+1.00Q 0.0 0.0

Sum of Reactions and Loads
LC Title PXX[KN] PYY[kN]
201 1.00G+1.000Q 0.0 0.0
0.0 0.0

PZZ[kN]
996.7

PZZ[kN]
-996.7
996.7

24




S3d0T3ANT
I IV IHIVAVI WMvVL

960+ Z
906'0 « A 4
2060 « X (0'esL=xen) (—}- ZW/NX 0°001=3Un) 101034 (9010)) >mL
8LILIN peo| Juswele ealy (——1 ZW/NY 0°001=HUN) SIUSWSIF Ul Z [BqOIB Ut Peo| pesp Baly-aYND (Hun = g Wo |) © DOS'L+OSE"| L0} 9SBOpEOT ‘SPeo) |IY
, , , , , , , ,
w 00y 0s'e 00'¢ 0S¢ 00¢ 0s'L 00°L 0s0
~ &

\
00k

\
050

\
000

05°0-

(€2-¥6"7LA) AVHONIM

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

25



S3d0T3ANT

b IV THIVAVI WXL
960+ Z
90604 A . . z
2060 « X (eeri=xen) (—} ZW/NX 0°001=3Un) 101034 (9010)) >mL
8LILIN peo| Juswele ealy (——1 ZW/NY 0°001=HUN) SIUSWIIF Ul Z [BqOIB Ut Peo pesp Baly-aYND (un = g Wo |) © D00'L+900°} L0Z 9S80pE0T ‘SPEo) |IY

, , , , , , , ,
w 00y 0s'e 00'¢ 0S¢ 00¢ 0s'L 00°L 0s0
8

00°L

000

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

26



S3d0T3ANT
I IV IHIVAVI WMvVL

960+ Z

906°0 x A z
2060 . X >ML
8L LN (80-82% L2+ =xeIN) (80-89¥E€0"Y-=UIN) W/WNX 80-20000°'G = dE WI | * dVO1Av3A 0} SBOpeoT ‘S8poN Ul INd 8y} O UoRoaIIp Ul jJudwow Buipusg
I I I I I I I I
w 00 0s°e 00°€ 05°C 002 05'L 00'L 050
g

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

27



S3d0T3ANT
I IV IHIVAVI WMvVL

960+ Z

906°0 « A z
2050« X (e1-a6L2¥'L >mL
8LiLIN =Xe|) (Z1-9€LE9"L-=UIIN) W/WNX Z1-90000'L = AE WO L HhAVVMILT LNINVINYIC || 95e0peoT ‘SapON Ul Ind 8y} Jo Uoljoallp ul juswow Buipuag
, , , , , , , ,
w 00'v 0s'e 00'¢ 0S¢ 00'c 0s'}L 00’} 0S50
~ g

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

28



SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

X *0.502
Y *0.906
Z*0.962

M1:18

Bending moment in direction of the cut in Nodes, Loadcase 12 IB TAIQN , 1 cm 3D = 20.0 kNm/m (Min=-26.0) (Max=0.335)
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SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

X *0.502
Y *0.906
Z*0.962

M1:18

Bending moment in direction of the cut in Nodes, Loadcase 101 1.35G+1.50Q , 1 cm 3D = 20.0 kNm/m (Min=-25.6) (Max=0.330)
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SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

X *0.502
Y *0.906
Z*0.962

M1:18

Bending moment in direction of the cut in Nodes, Loadcase 201 1.00G+1.00Q , 1 cm 3D = 10.0 kNm/m (Min=-19.0) (Max=0.245)

ZfXY
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
NNAPAMETPOI AIASTASIONOTHSHS

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 dz-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[cm] [cm] [mm] [mm] [mm] [nm] [MPa] [MPa] [cm2/m [cm2/m
default 5.6 6.8 12 12 0.30 0.30 - - - -
5.6 6.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
ULTIMATE LIMIT STATE DIMENSIONING

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Design according to EN 1992-1-1:2004 (EC2)
Loadcases have been calculated in the Ultimate Limit State
In BEMESS no additional load safety factor is applied.

Load Cases for the Design

Loadcase 101 1.35G+1.50Q + Bedding stresses for punching design

Material (EN 1992-1-1:2004(EC2))
Mat f-ck f-cr f-yk f-tk f-ctm N minQ type
[MPa] [MPa] [MPa] [MPa] [MPa] [-1 [-1]
Bl 25.0 21.2 500.0 500.0 2.565 10.5 0.20 mainly static
Minimum reinforcement: 0.00 p.c. of stat. req. section
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

[INAKA EAPASHS A/% 1

Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 S 235 (EN 10025-2)
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1

IIAPAMETPOI AIAXTASIONOTHEZHE

Reinforcementparameter two layer reinforcement
bar-diameter

Selection bar-distance
Grp elem dl-u d2-u

No. No. di-1 d2-1
[cm]  [cm]
default 5.6 6.8
5.6 6.8

ds-u 2.lay
ds-1 ds-2-1
[mm]  [mm]
12 12
12 12

crackwidth
wk-u 2.lay
wk-1 wk-2-1
[mm]  [mm]
0.30 0.30
0.30 0.30

steelstress min.reinf.
sigsu 2.lay asu 2.lay
sigsl sigs2l asl asl2

[MPa] [MPa] [cm2/m [cm2/m

The reinforcement directions relate to the local coordinate system of
the elements and have to be plotted graphically.
With the input of a steel stress sigsu... the 'crack design according tables'

uses this given stress sigsu for the corresponding layer.

the check can be done for bar distances instead of bar diameters.

With this input,
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
NNAPAMETPOI AIASTASIONOTHSHS

+++++ warning no. 277 in program NORM
A material does not fit to the database design code NORM - please
check the used design code!
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
SERVICEABILITY LIMIT STATE DIMENSIONING

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Load Cases for the Design

Loadcase 201 1.00G+1.00Q + Bedding stresses for punching design

Load Cases - with factors of dead load in per cent
LcNo per cent LcNo per cent LcNo per cent LcNo per cent LcNo per cent
201 100.0

Material (DIN1045-1 2008)
Mat f-ck f-cr f-yk f-tk f-ctm N minQ type
[MPa] [MPa] [MPa] [MPa] [MPal [-1 [-1

1 25.0 25.0 2.565 6.4 0.20 mainly static
Minimum reinforcement: 0.00 p.c. of stat. req. section

2 500.0 525.0
A robustness minimum reinforcement has not been requested [MREI] and
has to be checked separately.
A minimum reinforcement has not been requested [MREI] and
has to be checked separately.
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
REINFORCEMENT - ENVELOPE

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Maximum of reinforcement-distributions

The reinforcement maximum was build out of the numbers of reinforcement-distributions:
1, 2

and stored as new reinforcement-distribution 3
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SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)
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-1.00

M1:23

=2.06)

(Max

upper Principal reinforcements (1st layer) in Nodes in cm2/m, Design Case 1 ULS design

>
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SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)
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(Max

upper Principal reinforcements (1st layer) in Nodes in cm2/m, Design Case 2 crack width design

>
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AQUA - GENERAL CROSS SECTIONS (V 15.62-23)
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[INAKA OPO®HZ A/% 1

Default design code is EuroNorm EN 1992 Concrete with country code 0 (Europe)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1
No 1 C 25/30 (EN 1992)
Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 25.00 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 15.00 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/00] sig-u[MPal] E-t [MPa]
Is only valid within the defined 0.000 0.00 25000
stress range -2.000 -25.00 0
-3.500 -25.00 0
Safetyfactor 1.50
Stress—-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -14.23 5688
-2.069 -16.67 0
-3.500 -14.32 -2802
Safetyfactor ( 1.50)
[01070}
No 2 S 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield val. fyc 500.00 [MPa]
Compression modulus 166667 [MPa] Tens. strength ft 550.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [o/00]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa
Proportional limit 500.00 [MPa
Dynamic stress range 152.17 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is also extended beyond the 1000.000 550.00 0
defined stress range 50.000 550.00 0
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
-1000.000 -550.00 0
Safetyfactor 1.15
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
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[INAKA OPO®HZ A/% 1

No. 2 s 500 (EN 1992)

Is also extended beyond the 1000.000 478.26 0
defined stress range 50.000 478.26 0
2.174 434.78 909
0.000 0.00 200000
-2.174 -434.78 200000
-50.000 -478.26 909
-1000.000 -478.26 0
Safetyfactor (1.15)
[MPa] |
-700.00—

-600.00—]

sig-m
-500.00— sig-u
-400.00—]

-300.00—]

[o/00]

No
Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 25.00 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 15.00 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 25000
stress range -2.000 -25.00 0
-3.500 -25.00 0
Safetyfactor 1.50
Stress-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -14.23 5688
-2.069 -16.67 0
-3.500 -14.32 -2802
Safetyfactor (1.50)
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sig-u
sig-m
‘sig»r
oo
Cross-sections static properties
No. Mat A[m2] Ay/Az/Ayz Iy/I1z/lyz ys/zs y/z-sc  modules gam
NoR It[m4] [m2] [m4] [m] [m] [MPa] [MN/m]
1 = B/H = 0.300 / 0.550 m
(CENT) = (D-As 5.8 / 5.8 cm)
1 1.6500E-01 4.159E-03 0.000 0.000 31476 0.004
2 3.237E-03 1.238E-03 0.000 0.000 13115
Summary of all beam elements
Cross sections
No. TotLength Max.Length TotWeight Title
[m] [m] [t]
1 12.400 0.267 5.115 B/H = 0.300 / 0.550 m
Sum 12.400 5.115
Cross section No. 1 -B/H=0.300/ 0.550m
L 055 2 N
A?
? g
A?
z 0.60 0.40 020 0.00 -0.20 -0.40 -0.60 m

Static properties of cross section

Mat A[m2] Ay/Az/Ayz 1y/Iz/Iyz ys/zs y/z-sc modules gam
NoR It[m4] [m2] [m4] [m] [m] [MPa] [MN/m]
1 1.6500E-01 4.159E-03 0.000 0.000 31476 0.004
2 3.237E-03 1.238E-03 0.000 0.000 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [m] [m] [m] [m2] [1/m3] [1/m2]
1.0E-05 -0.150 -0.275 7.986E-02 2 5.398E+01 9.091E+00
0.150 0.275 1.650E-01 9.091E+00
Rectangular cross-section/T-beam
H/B So/Su Aso/u Ho/Bo B-eff
[m] [m] [cm2] [m] [m]
0.550 0.058 1.00 0.116
0.300 0.058 1.00
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Additional Design Data

M periphery-0/-I deff t-min t-max SMP thet-p thet-y thet-z thet-yz
[m2/m]  [m2/m] [m] [m] [m] [o/o] [tm2/m] [tm2/m] [tm2/m] [tm2/m]
1.70 0.194 0.300 0.550 0.0 0.013 0.010 0.003
Polygon
Id. E Mat y z 1/WMy ,Mz 1/WT 1/WVy 1/Wvz WO Air
[m] [m] [1/m3] [1/m3] [1/m2] [1/m2] [m2] [-]
10 1 -0.150 0.275 66.1157 0.0000 0.0000 0.0000 0.00
121.2121 0.0000 0.0000 0.0000
20 1 -0.150 =-0.275 -66.1157 0.0000 0.0000 0.0000 0.00
121.2121 0.0000 0.0000 0.0000
30 1 0.150 =-0.275 -66.1157 0.0000 0.0000 0.0000 0.00
-121.2121 0.0000 0.0000 0.0000
40 1 0.150 0.275 66.1157 0.0000 0.0000 0.0000 0.00
-121.2121 0.0000 0.0000 0.0000
50 1 -0.150 0.275 66.1157 0.0000 0.0000 0.0000 0.00
121.2121 0.0000 0.0000 0.0000
Distributed reinforcement
Id. MNo ya[m] za[m] ye[m] ze[m] As/As-max[cm2/m] Lay D Ar[m2/m]
10 2 -0.092 0.217 0.092 0.217 1.00 1 28
20 2 =-0.092 -0.217 0.092 -0.217 1.00 2 28
30 2 =-0.092 0.217 -0.092 -0.217 1.00 3 28
30 2 0.092 0.217 0.092 -0.217 1.00 3 28
Reinforcement global values
Layer mS mR area lower-A upper-A yL zL L-tors N-pr M-pr
[cm2] [cm2] [cm2] [m] [m] [m] [MN] [MNm]
M1 1 2 0.18 1.00 0.000 0.217 0.184
M2 1 2 0.18 1.00 0.000 -0.217 0.184
M3 1 2 0.87 0.00 0.000 0.000 0.868
Construction and Selected Result Points
Txt. M y z 1/WMy ,Mz 1/WT 1/Wwvy 1/Wvz sig-p WO sig/tau-d
[m] [m] [1/m3] [1/m3] [1/m2] [1/m2] [MPa] [m2] [MPa]
TOP 1 0.000 =-0.275 =-66.1157 0.0000 0.0000 0.0000 0.00
0.0000 0.0000 0.0000 0.0000
BOT 1 0.000 0.275 66.1157 0.0000 0.0000 0.0000 0.00
0.0000 0.0000 0.0000 0.0000
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SOFiSTiK AG - www.sofistik.com

SOFISTIK

ittty

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

[INAKA OPO®HZ A/% 1
UNFAVORABLE LOAD COMBINATIONS

hhkhkhkhkkhkkhhkhkhkhkhkhkkhkhkhkhkrhkkhkkhkhkhkhrkxkkk*kx

ULTIMATE LIMIT STATE

Ak ik hkhkkhkkhhkhkhhkhkhkhkhkhkhkrhkkhkkhkhkhkhrrxkxkkk*xx

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number

1

el

.35 Exclusive LC AG
.35 Combined with LC
.50 Conditional LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC

i
e

Generated Loadcases

Number Comb

401
402
401
402
403
404
403
404
405
406
405
406
407
408
407
408
409
410
409
410
411
412
411
412
413
414
415
416
417
418
419
420
421
422
423
424

PR R R RRRRRRRRRRRRRRR R R R R R R e

Title
MAX-MXX QUAD
MIN-MXX QUAD
MAX-MXX QUAK
MIN-MXX QUAK
MAX-MYY QUAD
MIN-MYY QUAD
MAX-MYY QUAK
MIN-MYY QUAK
MAX-VX QUAD
MIN-VX QUAD
MAX-VX QUAK
MIN-VX QUAK
MAX-VY QUAD
MIN-VY QUAD
MAX-VY QUAK
MIN-VY QUAK
MAX-NXX QUAD
MIN-NXX QUAD
MAX-NXX QUAK
MIN-NXX QUAK
MAX-NYY QUAD
MIN-NYY QUAD
MAX-NYY QUAK
MIN-NYY QUAK
MAX-N BEAM
MIN-N BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-MY BEAM
MIN-MY BEAM
MAX-MZ BEAM
MIN-MZ BEAM
MAX-VY BEAM
MIN-VY BEAM
MAX-MT BEAM
MIN-MT BEAM

Title
DEAD LOAD
PERMANENT AX®ANTIKA
KYKNO®OPIA

4 TPOXOI ZTHN IINAKA
TPOXOY ETO METANO KAIIAKI
TPOX0OX XTO MIKPO KAIIAKI
TPOXOX XTO MEXO AOKOY

2 TPOXOI ETH AOKO
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

T MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

ittty

[INAKA OPO®HZ A/% 1

UNFAVORABLE LOAD COMBINATIONS

KA KA KA A KA A KA KA KA A I A hkhkhkhkhkhkhhkhkhkhkkhkhkhhhhhhhhkxkxk
SERVICEABILITY COMBINATION

SERVICE DESIGN - CRACK CONTROL CHECK

KA A KA A A A A AR A A A A AR A A A A A A A A A h A A A A A KKK

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
10 1.00 permanent load grouped in actions DEAD LOAD
11 1.00 Combined with LC PERMANENT AX®ANTIKA
12 0.30 Conditional LC KYKNO®OPIA
13 0.30 Exclusive LC A 1 4 TPOXOI XTHN IIAAKA
14 0.30 Exclusive LC A 1 TPOXOZ XTO MET'ANO KAIIAKI
15 0.30 Exclusive LC A 1 TPOXOZ XTO MIKPO KAIIAKI
20 0.30 Exclusive LC A 1 TPOXOXZ XTO MEZO AOKOY
21 0.30 Exclusive LC A 1 2 TPOXOI E£TH AOKO

Generated Loadcases
Number Comb Title

601 1 MAX-MXX QUAD
602 1 MIN-MXX QUAD
601 1 MAX-MXX QUAK
602 1 MIN-MXX QUAK
603 1 MAX-MYY QUAD
604 1 MIN-MYY QUAD
603 1 MAX-MYY QUAK
604 1 MIN-MYY QUAK
605 1 MAX-VX QUAD
606 1 MIN-VX QUAD
605 1 MAX-VX QUAK
606 1 MIN-VX QUAK
607 1 MAX-VY QUAD
608 1 MIN-VY QUAD
607 1 MAX-VY QUAK
608 1 MIN-VY QUAK
609 1 MAX-NXX QUAD
610 1 MIN-NXX QUAD
609 1 MAX-NXX QUAK
610 1 MIN-NXX QUAK
611 1 MAX-NYY QUAD
612 1 MIN-NYY QUAD
611 1 MAX-NYY QUAK
612 1 MIN-NYY QUAK
613 1 MAX-N BEAM

614 1 MIN-N BEAM

615 1 MAX-VZ BEAM
616 1 MIN-VZ BEAM
617 1 MAX-MY BEAM
618 1 MIN-MY BEAM
619 1 MAX-MZ BEAM
620 1 MIN-MZ BEAM
621 1 MAX-VY BEAM
622 1 MIN-VY BEAM
623 1 MAX-MT BEAM
624 1 MIN-MT BEAM
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Fax 8251632

- 10433 Athens - Greece - Tel.8220607,

SOFiSTiK Hellas Ltd.

(V14.94-23)

WINGRAF

T000T-

T00S

mm

4000.

3500.

3000.

2500.

2000.

1500.

1000.

500.

17

X * 0.502
Y * 0.906
Z * 0.962

Beam dead load in

),

9.02 kN/m2

(Unit

QUAD-Area dead load in global Z in Elements

= unit)

(1 cm 3D
6.25)

’
(Max

)

3.61 kN/m

Loadcase 10 DEAD LOAD

All loads,
(Unit

global Z

fy
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SOFiSTiK AG - www.sofistik.com

SOFISTIK

ittty

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

[INAKA OPO®HZ A/% 1
UNFAVORABLE LOAD COMBINATIONS

hhkhkhkhkkhkkhhkhkhkhkhkhkkhkhkhkhkrhkkhkkhkhkhkhrkxkkk*kx

ULTIMATE LIMIT STATE

Ak ik hkhkkhkkhhkhkhhkhkhkhkhkhkhkrhkkhkkhkhkhkhrrxkxkkk*xx

Combination rule Number 1
Design Combination

Resulting loadcases type Design Combination
Loadcase selection
factor type

Number

1

el

.35 Exclusive LC AG
.35 Combined with LC
.50 Conditional LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC
.50 Exclusive LC

i
e

Generated Loadcases

Number Comb

401
402
401
402
403
404
403
404
405
406
405
406
407
408
407
408
409
410
409
410
411
412
411
412
413
414
415
416
417
418
419
420
421
422
423
424

PR R R RRRRRRRRRRRRRRR R R R R R R e

Title
MAX-MXX QUAD
MIN-MXX QUAD
MAX-MXX QUAK
MIN-MXX QUAK
MAX-MYY QUAD
MIN-MYY QUAD
MAX-MYY QUAK
MIN-MYY QUAK
MAX-VX QUAD
MIN-VX QUAD
MAX-VX QUAK
MIN-VX QUAK
MAX-VY QUAD
MIN-VY QUAD
MAX-VY QUAK
MIN-VY QUAK
MAX-NXX QUAD
MIN-NXX QUAD
MAX-NXX QUAK
MIN-NXX QUAK
MAX-NYY QUAD
MIN-NYY QUAD
MAX-NYY QUAK
MIN-NYY QUAK
MAX-N BEAM
MIN-N BEAM
MAX-VZ BEAM
MIN-VZ BEAM
MAX-MY BEAM
MIN-MY BEAM
MAX-MZ BEAM
MIN-MZ BEAM
MAX-VY BEAM
MIN-VY BEAM
MAX-MT BEAM
MIN-MT BEAM

Title
DEAD LOAD
PERMANENT AX®ANTIKA
KYKNO®OPIA

4 TPOXOI ZTHN IINAKA
TPOXOY ETO METANO KAIIAKI
TPOX0OX XTO MIKPO KAIIAKI
TPOXOX XTO MEXO AOKOY

2 TPOXOI ETH AOKO
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

T MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

ittty

[INAKA OPO®HZ A/% 1

UNFAVORABLE LOAD COMBINATIONS

KA KA KA A KA A KA KA KA A I A hkhkhkhkhkhkhhkhkhkhkkhkhkhhhhhhhhkxkxk
SERVICEABILITY COMBINATION

SERVICE DESIGN - CRACK CONTROL CHECK

KA A KA A A A A AR A A A A AR A A A A A A A A A h A A A A A KKK

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
10 1.00 permanent load grouped in actions DEAD LOAD
11 1.00 Combined with LC PERMANENT AX®ANTIKA
12 0.30 Conditional LC KYKNO®OPIA
13 0.30 Exclusive LC A 1 4 TPOXOI XTHN IIAAKA
14 0.30 Exclusive LC A 1 TPOXOZ XTO MET'ANO KAIIAKI
15 0.30 Exclusive LC A 1 TPOXOZ XTO MIKPO KAIIAKI
20 0.30 Exclusive LC A 1 TPOXOXZ XTO MEZO AOKOY
21 0.30 Exclusive LC A 1 2 TPOXOI E£TH AOKO

Generated Loadcases
Number Comb Title

601 1 MAX-MXX QUAD
602 1 MIN-MXX QUAD
601 1 MAX-MXX QUAK
602 1 MIN-MXX QUAK
603 1 MAX-MYY QUAD
604 1 MIN-MYY QUAD
603 1 MAX-MYY QUAK
604 1 MIN-MYY QUAK
605 1 MAX-VX QUAD
606 1 MIN-VX QUAD
605 1 MAX-VX QUAK
606 1 MIN-VX QUAK
607 1 MAX-VY QUAD
608 1 MIN-VY QUAD
607 1 MAX-VY QUAK
608 1 MIN-VY QUAK
609 1 MAX-NXX QUAD
610 1 MIN-NXX QUAD
609 1 MAX-NXX QUAK
610 1 MIN-NXX QUAK
611 1 MAX-NYY QUAD
612 1 MIN-NYY QUAD
611 1 MAX-NYY QUAK
612 1 MIN-NYY QUAK
613 1 MAX-N BEAM

614 1 MIN-N BEAM

615 1 MAX-VZ BEAM
616 1 MIN-VZ BEAM
617 1 MAX-MY BEAM
618 1 MIN-MY BEAM
619 1 MAX-MZ BEAM
620 1 MIN-MZ BEAM
621 1 MAX-VY BEAM
622 1 MIN-VY BEAM
623 1 MAX-MT BEAM
624 1 MIN-MT BEAM
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Beam Elements , Shear force Vz, Loadcase 420 MIN-MZ BEAM
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA OPO®HZ A/% 1
NNAPAMETPOI AIASTASIONOTHSHS

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[em] [em] [mm] [mm] [mm] [mm] [MPa] [MPa] [cm2/m [cm2/m
default 3.6 4.8 12 12 0.30 0.30 - - - -
3.6 4.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA OPO®HZ A/% 1
ULTIMATE LIMIT STATE DIMENSIONING

Design according to EN 1992-1-1:2004 (EC2)
Loadcases have been calculated in the Ultimate Limit State
In BEMESS no additional load safety factor is applied.

Load Cases for the Design

Loadcase 401 MAX-MXX QUAK
Loadcase 402 MIN-MXX QUAK
Loadcase 403 MAX-MYY QUAK
Loadcase 404 MIN-MYY QUAK
Loadcase 405 MAX-VX QUAK
Loadcase 406 MIN-VX QUAK
Loadcase 407 MAX-VY QUAK
Loadcase 408 MIN-VY QUAK
Loadcase 409 MAX-NXX QUAK
Loadcase 410 MIN-NXX QUAK
Loadcase 411 MAX-NYY QUAK
Loadcase 412 MIN-NYY QUAK

Material-safety-factors:
Mat concr SC1l Sc2 steel SS1 SSs2
Bl 1.50 1.50 1.15 1.15

At direct supports from the face of the support up to 1.0*d the shear force is reduced.
The maximum shear capacity is checked at the face of the support without reduction.

The punching design has been switched off and must be done separately.
Outside the punching area, the normal slab shear design may increase the,
longitudinal reinforcement up to 0.00% [input CTRL...RO V].

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. dl-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[cm] [cm] [mm] [mm] [mm] [mm] [MPa] [MPa] [cm2/m [cm2/m
default 3.6 4.8 12 12 0.30 0.30 - - - -
3.6 4.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.

Reinforcement is saved in the data base file
Number of stored reinforcement-distribution: 1
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA OPO®HZ A/% 1
SERVICEABILITY LIMIT STATE DIMENSIONING

Load Cases for the Design

Loadcase 601 MAX-MXX QUAK
Loadcase 602 MIN-MXX QUAK
Loadcase 603 MAX-MYY QUAK
Loadcase 604 MIN-MYY QUAK
Loadcase 605 MAX-VX QUAK
Loadcase 606 MIN-VX QUAK
Loadcase 607 MAX-VY QUAK
Loadcase 608 MIN-VY QUAK
Loadcase 609 MAX-NXX QUAK
Loadcase 610 MIN-NXX QUAK
Loadcase 611 MAX-NYY QUAK
Loadcase 612 MIN-NYY QUAK

Load Cases - with factors of dead load in per cent
LcNo per cent LcNo per cent LcNo per cent LcNo per cent LcNo per cent

601 100.0 602 100.0 603 100.0 604 100.0 605 100.0
606 100.0 607 100.0 608 100.0 609 100.0 610 100.0
611 100.0 612 100.0
Reinforcementparameter two layer reinforcement
Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. dl-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[em] [em] [mm] [mm] [mm] [mm] [MPa] [MPa] [cm2/m [cm2/m
default 3.6 4.8 12 12 0.30 0.30 - - - -
3.6 4.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.

The design takes a uniform element thickness of 0.250 [m] .

Over columns a greater element height is taken into account

Maximum of stored and calculated reinforcement is saved
Number of stored reinforcement-distribution: 2

Reinforcement has been increased by live-load design
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rostivent | BEMESS - DESIGN OF PLATES AND SHELLS  (V 12.68-23)

[INAKA OPO®HZ A/% 1
REINFORCEMENT - ENVELOPE

Maximum of reinforcement-distributions

The reinforcement maximum was build out of the numbers of reinforcement-distributions:
1, 2

and stored as new reinforcement-distribution 3
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st | AQB - - DESIGN OF CROSS-SECTIONS  (V 13.55-23)

[INAKA OPO®HZ A/% 1
AIASTASIONOTHSH STHN OPIAKH KATASTASH ASTOXIAS
ULTIMATE STRENGTH DESIGN

Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 4

Considered Load Cases
413 414 415 416 417 418
419 420 421 422 423 424

Longitudinal Reinforcements LCR 4
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [em2] [m] [em2] [em2] [cm2] [em2]

1 0.000 1 0.32 5.24 1.53T 1.00T 2.70T

1 0.262 1 0.35 5.74 2.06T 1.00T 2.68T

2 0.000 1 0.37 6.06 2.33T 1.00T 2.74T

2 0.262 1 0.41 6.73 3.03T 1.00T 2.70T

3 0.000 1 0.41 6.73 3.25T 1.00T 2.48T

3 0.262 1 0.45 7.46 4.02T 1.00T 2.45T

4 0.000 1 0.43 7.03 4.11T 1.00T 1.92T7

4 0.225 1 0.46 7.56 4.67T 1.00T 1.90T

5 0.000 1 0.42 6.85 4.63T 1.00T 1.22T

5 0.225 1 0.43 7.13 4.91T 1.00T 1.21T

6 0.000 1 0.40 6.55 4.82T 1.00T 0.73T

6 0.225 1 0.40 6.64 4.91T 1.00T 0.73T

7 0.000 1 0.38 6.27 4.81T 1.00T 0.46T

7 0.225 1 0.38 6.24 4.79T 1.00T 0.46T

8 0.000 1 0.39 6.47 4.90T 1.00T 0.58T

8 0.155 1 0.39 6.37 4.80T 1.00T 0.58T

9 0.000 1 0.43 7.07 4.88T 1.00T 1.19T

9 0.267 1 0.41 6.81 4.61T 1.00T 1.20T

10 0.000 1 0.46 7.62 4.65T 1.00T 1.97T
10 0.267 1 0.42 6.89 3.90T 1.00T 2.00T
11 0.000 1 0.44 7.30 3.77T 1.00T 2.53T
11 0.267 1 0.40 6.57 3.01T 1.00T 2.56T
12 0.000 1 0.40 6.52 2.79T 1.00T 2.73T
12 0.230 1 0.36 5.97 2.22T 1.00T 2.75T
13 0.000 1 0.34 5.67 1.98T 1.00T 2.69T
13 0.230 1 0.32 5.25 1.55T 1.00T 2.70T
20 0.000 1 0.35 5.81 1.76T 1.00T 3.04T
20 0.262 1 0.38 6.20 2.18T 1.00T 3.02T
21 0.000 1 0.40 6.55 2.48T 1.00T 3.07T
21 0.262 1 0.43 7.05 3.01T 1.00T 3.04T
22 0.000 1 0.43 7.03 3.25T 1.00T 2.78T
22 0.262 1 0.46 7.57 3.82T 1.00T 2.75T
23 0.000 1 0.43 7.16 3.94T 1.00T 2.21T
23 0.225 1 0.46 7.55 4.36T 1.00T 2.20T
24 0.000 1 0.42 6.87 4.36T 1.00T 1.51T
24 0.225 1 0.43 7.14 4.64T 1.00T 1.50T
25 0.000 1 0.38 6.29 4.55T 1.00T 0.74T
25 0.225 1 0.39 6.41 4.68T 1.00T 0.74T
26 0.000 1 0.36 6.00 4.54T 1.00T 0.46T
26 0.225 1 0.36 5.97 4.51T 1.00T 0.46T
27 0.000 1 0.38 6.35 4.65T 1.00T 0.70T
27 0.155 1 0.38 6.24 4.54T 1.00T 0.70T
28 0.000 1 0.43 7.04 4.62T 1.00T 1.42T
28 0.267 1 0.41 6.71 4.28T 1.00T 1.43T
29 0.000 1 0.46 7.51 4.27T 1.00T 2.24T
29 0.267 1 0.43 7.02 3.76T 1.00T 2.26T
30 0.000 1 0.45 7.42 3.61T 1.00T 2.81T
30 0.267 1 0.42 6.88 3.04T 1.00T 2.84T
31 0.000 1 0.41 6.84 2.79T 1.00T 3.04T
31 0.230 1 0.39 6.43 2.37T 1.00T 3.06T
32 0.000 1 0.37 6.10 2.10T 1.00T 3.00T
32 0.230 1 0.35 5.79 1.77T 1.00T 3.02T
40 0.000 1 0.30 4.91 1.58T 1.00T 2.33T
40 0.237 1 0.29 4.79 1.45T 1.00T 2.33T
41 0.000 1 0.30 4.99 1.67T 1.00T 2.32T
41 0.237 1 0.30 4.94 1.62T 1.00T 2.32T

[em2]
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[INAKA OPO®HZ A/% 1
AIASTASIONOTHSH STHN OPIAKH KATASTASH ASTOXIAS
ULTIMATE STRENGTH DESIGN

Longitudinal Reinforcements LCR 4
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-] [cm2] [m] [em2] [cm2] [cm2] [em2] [cm2]
42 0.000 1 0.30 4.88 1.77T 1.03T 2.08T
42 0.237 1 0.31 5.09 1.79T 1.22T 2.08T
43 0.000 1 0.29 4.81 1.86T 1.28T 1.67T
43 0.238 1 0.30 4.93 1.89T 1.37T 1.67T
44 0.000 1 0.27 4.50 1.90T 1.43T 1.17T
44 0.240 1 0.27 4.53 1.94T 1.42T 1.17T
45 0.000 1 0.25 4.05 1.90T 1.49T 0.66T
45 0.240 1 0.24 4.00 1.95T 1.39T 0.66T
46 0.000 1 0.24 4.01 1.87T 1.45T 0.69T
46 0.240 1 0.24 3.91 1.95T 1.27T 0.69T
47 0.000 1 0.25 4.12 2.03T 1.33T 0.76T
47 0.240 1 0.24 3.97 2.13T 1.09T 0.76T
48 0.000 1 0.27 4.51 2.21T 1.15T 1.15T
48 0.240 1 0.27 4.43 2.28T 1.00T 1.15T
49 0.000 1 0.31 5.11 2.30T 1.00T 1.81T
49 0.237 1 0.31 5.12 2.31T 1.00T 1.81T
50 0.000 1 0.34 5.58 2.23T 1.00T 2.35T
50 0.237 1 0.34 5.55 2.20T 1.00T 2.35T
51 0.000 1 0.34 5.68 2.02T 1.00T 2.66T
51 0.237 1 0.34 5.68 2.02T 1.00T 2.66T
52 0.000 1 0.33 5.46 1.77T 1.00T 2.69T
52 0.237 1 0.33 5.49 1.81T 1.00T 2.69T
60 0.000 1 0.30 4.99 1.60T 1.00T 2.39T
60 0.237 1 0.30 4.89 1.49T 1.00T 2.39T
61 0.000 1 0.31 5.09 1.71T 1.00T 2.38T
61 0.237 1 0.31 5.07 1.69T 1.00T 2.38T
62 0.000 1 0.30 4.99 1.85T 1.04T 2.10T
62 0.237 1 0.32 5.24 1.87T 1.27T 2.10T
63 0.000 1 0.30 4.87 1.94T 1.32T 1.62T
63 0.238 1 0.30 5.03 1.97T 1.45T 1.61T
64 0.000 1 0.28 4.55 1.99T7 1.51T 1.06T
64 0.240 1 0.28 4.70 2.12T 1.53T 1.06T
65 0.000 1 0.26 4.31 2.07T 1.59T 0.65T
65 0.240 1 0.26 4.26 2.12T 1.49T 0.65T
66 0.000 1 0.26 4.27 2.03T 1.55T 0.68T
66 0.240 1 0.25 4.07 2.03T 1.35T 0.68T
67 0.000 1 0.26 4.28 2.12T 1.42T7 0.75T
67 0.240 1 0.24 3.98 2.09T 1.14T7 0.75T
68 0.000 1 0.27 4.39 2.22T 1.217T 0.96T
68 0.240 1 0.26 4.29 2.33T 1.00T 0.96T
69 0.000 1 0.31 5.12 2.39T 1.00T 1.73T
69 0.237 1 0.31 5.13 2.40T 1.00T 1.72T
70 0.000 1 0.35 5.72 2.35T 1.00T 2.37T
70 0.237 1 0.34 5.66 2.29T 1.00T 2.37T
71 0.000 1 0.35 5.83 2.11T 1.00T 2.73T
71 0.237 1 0.35 5.80 2.07T 1.00T 2.73T
72 0.000 1 0.34 5.57 1.81T 1.00T 2.76T
72 0.237 1 0.34 5.57 1.82T 1.00T 2.76T

Shear Reinforcements per Cutted Part of Section LCR 4
Beam x[m] NoS Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m] [em2/m] [cm2/m] [cm2/m] [cm2/m] [cm2/m]

1 0.000 1 3.27 7.27
1 0.262 1 3.27 7.25
2 0.000 1 3.35 7.76
2 0.262 1 3.35 7.75
3 0.000 1 3.09 7.31
3 0.262 1 3.09 7.29
4 0.000 1 2.43 5.75
4 0.225 1 2.43 5.69
5 0.000 1 1.56 3.62
5 0.225 1 1.56 3.56
6 0.000 1 0.88 2.45
6 0.225 1 0.88 2.42
7 0.000 1 0.55 2.47
7 0.225 1 0.55 2.43
8 0.000 1 0.75 2.33
8 0.155 1 0.75 2.37
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ULTIMATE STRENGTH DESIGN

Shear Reinforcements per Cutted Part of Section LCR 4
Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[ecm2/m]

Beam x[m] NosS
9 0.000 1
9 0.267 1

10 0.000 1
10 0.267 1
11 0.000 1
11 0.267 1
12 0.000 1
12 0.230 1
13 0.000 1
13 0.230 1
20 0.000 1
20 0.262 1
21 0.000 1
21 0.262 1
22 0.000 1
22 0.262 1
23 0.000 1
23 0.225 1
24 0.000 1
24 0.225 1
25 0.000 1
25 0.225 1
26 0.000 1
26 0.225 1
27 0.000 1
27 0.155 1
28 0.000 1
28 0.267 1
29 0.000 1
29 0.267 1
30 0.000 1
30 0.267 1
31 0.000 1
31 0.230 1
32 0.000 1
32 0.230 1
40 0.000 1
40 0.237 1
41 0.000 1
41 0.237 1
42 0.000 1
42 0.237 1
43 0.000 1
43 0.238 1
44 0.000 1
44 0.240 1
45 0.000 1
45 0.240 1
46 0.000 1
46 0.240 1
47 0.000 1
47 0.240 1
48 0.000 1
48 0.240 1
49 0.000 1
49 0.237 1
50 0.000 1
50 0.237 1
51 0.000 1
51 0.237 1
52 0.000 1
52 0.237 1
60 0.000 1
60 0.237 1
61 0.000 1
61 0.237 1
62 0.000 1
62 0.237 1
63 0.000 1
63 0.238 1

[cm2/m]

FEPNMNNNDMNONMNNNWWWWNNNNERERFROOOOOORRENNNNNNNNWWWWWWNNRREROOOOOORERENNWWWWWWWWWWWWNNREEF

.54

WWUITU U UTUE BNNNNNERERPRPERENND OO0 IJ000JJOOSDBNNMERERENNESONODIJOO0JIIIIIIIIT00WW

.52

[em2/m] [ecm2/m] [cm2/m] [cm2/m]
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AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

[INAKA OPO®HZ A/% 1

ATAYTAYIONOT'HXH STHN OPIAKH KATASTAYLH AXTOXIAX
ULTIMATE STRENGTH DESIGN

Shear Reinforcements per Cutted Part of Section LCR 4
Asl-Mt SLay-0&5 SLay-1&6 SLay-2&7 SLay-3&8 SLay-4&9
[em2/m]

Beam x[m] NosS
64 0.000 1
64 0.240 1
65 0.000 1
65 0.240 1
66 0.000 1
66 0.240 1
67 0.000 1
67 0.240 1
68 0.000 1
68 0.240 1
69 0.000 1
69 0.237 1
70 0.000 1
70 0.237 1
71 0.000 1
71 0.237 1
72 0.000 1
72 0.237 1

[cm2/m]

1.

WWWWNNNNRPRPPOODODOO O

29

A UUTEBNNNNNRERERERERERFRDNDN

.62

[em2/m] [ecm2/m] [ecm2/m] [cm2/m]
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[INAKA OPO®HZ A/% 1
AIASTA/THZH STHN OPIAKH KATAXTASH AEITOYPI'IKOTHTAX-ENAET'XOS PHIMATQSEQS
ULTIMATE SERVICE DESIGN

Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 5

Considered Load Cases
613 614 615 616 617 618
619 620 621 622 623 624

Longitudinal Reinforcements LCR 5
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-1 [em2] [m] [em2] [em2] [cm2] [em2]

1 0.000 1 0.1l6 2.63 1.00T 1.00T 0.63T

1 0.262 1 0.1l6 2.63 1.00T 1.00T 0.63T

2 0.000 1 0.1l6 2.65 1.00T 1.00T 0.65T

2 0.262 1 0.1l6 2.65 1.00T 1.00T 0.65T

3 0.000 1 0.1l6 2.59 1.00T 1.00T 0.59T

3 0.262 1 0.1l6 2.59 1.00T 1.00T 0.59T

4 0.000 1 0.15 2.46 1.00T 1.00T 0.46T

4 0.225 1 0.15 2.46 1.00T 1.00T 0.46T

5 0.000 1 0.14 2.30 1.00T 1.00T 0.30T

5 0.225 1 0.14 2.33 1.03T 1.00T 0.30T

6 0.000 1 0.13 2.17 1.00T 1.00T 0.16T

6 0.225 1 0.13 2.19 1.02T 1.00T 0.16T

7 0.000 1 0.13 2.09 1.00T 1.00T 0.09T

7 0.225 1 0.13 2.09 1.00T 1.00T 0.09T

8 0.000 1 0.13 2.17 1.02T 1.00T 0.15T

8 0.155 1 0.13 2.15 1.00T 1.00T 0.15T

9 0.000 1 0.14 2.32 1.02T 1.00T 0.30T

9 0.267 1 0.14 2.30 1.00T 1.00T 0.30T

10 0.000 1 0.15 2.49 1.00T 1.00T 0.49T
10 0.267 1 0.15 2.49 1.00T 1.00T 0.49T
11 0.000 1 0.16 2.61 1.00T 1.00T 0.61T
11 0.267 1 0.1l6 2.61 1.00T 1.00T 0.61T
12 0.000 1 0.16 2.65 1.00T 1.00T 0.65T
12 0.230 1 0.16 2.65 1.00T 1.00T 0.65T
13 0.000 1 0.1l6 2.63 1.00T 1.00T 0.63T
13 0.230 1 0.1l6 2.63 1.00T 1.00T 0.63T
20 0.000 1 0.1l6 2.70 1.00T 1.00T 0.70T
20 0.262 1 0.1l6 2.70 1.00T 1.00T 0.70T
21 0.000 1 0.1l6 2.71 1.00T 1.00T 0.71T
21 0.262 1 0.1l6 2.71 1.00T 1.00T 0.71T
22 0.000 1 0.1le6 2.65 1.00T 1.00T 0.65T
22 0.262 1 0.1le6 2.65 1.00T 1.00T 0.65T
23 0.000 1 0.15 2.52 1.00T 1.00T 0.52T
23 0.225 1 0.15 2.52 1.00T 1.00T 0.52T
24 0.000 1 0.14 2.36 1.00T 1.00T 0.36T
24 0.225 1 0.14 2.36 1.00T 1.00T 0.36T
25 0.000 1 0.13 2.17 1.00T 1.00T 0.17T
25 0.225 1 0.13 2.17 1.00T 1.00T 0.17T
26 0.000 1 0.13 2.09 1.00T 1.00T 0.09T
26 0.225 1 0.13 2.09 1.00T 1.00T 0.09T
27 0.000 1 0.13 2.17 1.00T 1.00T 0.17T
27 0.155 1 0.13 2.17 1.00T 1.00T 0.17T
28 0.000 1 0.14 2.35 1.00T 1.00T 0.35T
28 0.267 1 0.14 2.35 1.00T 1.00T 0.35T
29 0.000 1 0.15 2.54 1.00T 1.00T 0.54T
29 0.267 1 0.15 2.54 1.00T 1.00T 0.54T
30 0.000 1 0.16 2.67 1.00T 1.00T 0.67T
30 0.267 1 0.16 2.67 1.00T 1.00T 0.67T
31 0.000 1 0.1l6 2.71 1.00T 1.00T 0.71T
31 0.230 1 0.1l6 2.71 1.00T 1.00T 0.71T
32 0.000 1 0.1l6 2.70 1.00T 1.00T 0.70T
32 0.230 1 0.1l6 2.70 1.00T 1.00T 0.70T
40 0.000 1 0.1l6 2.56 1.00T 1.00T 0.56T
40 0.237 1 0.1l6 2.56 1.00T 1.00T 0.56T
41 0.000 1 0.1le6 2.56 1.00T 1.00T 0.56T
41 0.237 1 0.1le6 2.56 1.00T 1.00T 0.56T

[em2]
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Longitudinal Reinforcements LCR 5
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8
[-] [cm2] [m] [em2] [cm2] [cm2] [em2]

42 0.000 1 0.15 2.50 1.00T 1.00T 0.50T
42 0.237 1 0.15 2.50 1.00T 1.00T 0.50T
43 0.000 1 0.15 2.41 1.00T 1.00T 0.41T
43 0.238 1 0.15 2.41 1.00T 1.00T 0.41T
44 0.000 1 0.14 2.29 1.00T 1.00T 0.29T
44 0.240 1 0.14 2.29 1.00T 1.00T 0.29T
45 0.000 1 0.13 2.16 1.00T 1.00T 0.16T
45 0.240 1 0.13 2.16 1.00T 1.00T 0.16T
46 0.000 1 0.13 2.14 1.00T 1.00T 0.14T
46 0.240 1 0.13 2.14 1.00T 1.00T 0.14T
47 0.000 1 0.13 2.18 1.00T 1.00T 0.18T
47 0.240 1 0.13 2.19 1.00T 1.00T 0.19T
48 0.000 1 0.14 2.28 1.00T 1.00T 0.28T
48 0.240 1 0.14 2.28 1.00T 1.00T 0.28T
49 0.000 1 0.15 2.44 1.00T 1.00T 0.44T
49 0.237 1 0.15 2.44 1.00T 1.00T 0.44T
50 0.000 1 0.16 2.56 1.00T 1.00T 0.56T
50 0.237 1 0.16 2.56 1.00T 1.00T 0.56T
51 0.000 1 0.16 2.63 1.00T 1.00T 0.63T
51 0.237 1 0.16 2.63 1.00T 1.00T 0.63T
52 0.000 1 0.16 2.64 1.00T 1.00T 0.64T
52 0.237 1 0.16 2.64 1.00T 1.00T 0.64T
60 0.000 1 0.16 2.57 1.00T 1.00T 0.57T
60 0.237 1 0.16 2.57 1.00T 1.00T 0.57T
61 0.000 1 0.1le6 2.57 1.00T 1.00T 0.57T
61 0.237 1 0.16 2.57 1.00T 1.00T 0.57T
62 0.000 1 0.15 2.51 1.00T 1.00T 0.51T
62 0.237 1 0.15 2.51 1.00T 1.00T 0.51T
63 0.000 1 0.15 2.39 1.00T 1.00T 0.39T
63 0.238 1 0.15 2.39 1.00T 1.00T 0.39T
64 0.000 1 0.14 2.26 1.00T 1.00T 0.26T
64 0.240 1 0.14 2.26 1.00T 1.00T 0.26T
65 0.000 1 0.13 2.14 1.00T 1.00T 0.14T
65 0.240 1 0.13 2.14 1.00T 1.00T 0.14T
66 0.000 1 0.13 2.14 1.00T 1.00T 0.14T
66 0.240 1 0.13 2.14 1.00T 1.00T 0.14T
67 0.000 1 0.13 2.17 1.00T 1.00T 0.17T
67 0.240 1 0.13 2.17 1.00T 1.00T 0.17T
68 0.000 1 0.14 2.24 1.00T 1.00T 0.24T
68 0.240 1 0.14 2.24 1.00T 1.00T 0.24T
69 0.000 1 0.15 2.42 1.00T 1.00T 0.42T
69 0.237 1 0.15 2.42 1.00T 1.00T 0.42T
70 0.000 1 0.16 2.57 1.00T 1.00T 0.57T
70 0.237 1 0.16 2.57 1.00T 1.00T 0.57T
71 0.000 1 0.16 2.64 1.00T 1.00T 0.64T
71 0.237 1 0.16 2.64 1.00T 1.00T 0.64T
72 0.000 1 0.16 2.65 1.00T 1.00T 0.65T
72 0.237 1 0.16 2.65 1.00T 1.00T 0.65T

Longitudinal Reinforcements LCR 5
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote

Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8
[-1] [cm2] [m] [em2] [cm2] [ecm2] [em2]

1 0.000 1 0.18 2.97 1.19T 1.00T 0.78T
1 0.262 1 0.20 3.22 1.46T 1.00T 0.76T
2 0.000 1 0.21 3.41 1.57T 1.00T 0.84T
2 0.262 1 0.23 3.82 1.84T 1.00T 0.98T
3 0.000 1 0.24 3.91 1.94T7 1.00T 0.96T
3 0.262 1 0.26 4.28 2.19T 1.00T 1.09T
4 0.000 1 0.25 4.19 2.27T 1.00T 0.92T
4 0.225 1 0.28 4.55 2.53T 1.00T 1.03T
5 0.000 1 0.26 4.22 2.52T 1.00T 0.70T
5 0.225 1 0.26 4.22 2.53T 1.00T 0.69T
6 0.000 1 0.24 4.01 2.60T 1.00T 0.41T
6 0.225 1 0.24 4.04 2.63T 1.00T 0.41T
7 0.000 1 0.24 3.91 2.68T 1.00T 0.23T
7 0.225 1 0.24 3.90 2.67T 1.00T 0.22T

Lay-4&9
[em2]

Lay-4&9
[em2]
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Longitudinal Reinforcements LCR 5
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-] [cm2] [m] [em2] [cm2] [cm2] [em2] [cm2]

8 0.000 1 0.24 4.00 2.63T 1.00T 0.37T
8 0.155 1 0.24 3.97 2.60T 1.00T 0.37T

9 0.000 1 0.26 4.21 2.52T 1.00T 0.69T

9 0.267 1 0.26 4.22 2.52T 1.00T 0.70T
10 0.000 1 0.28 4.58 2.52T 1.00T 1.07T
10 0.267 1 0.25 4.12 2.19T 1.00T 0.93T
11 0.000 1 0.25 4.17 2.10T 1.00T 1.07T
11 0.267 1 0.23 3.79 1.85T 1.00T 0.94T
12 0.000 1 0.22 3.68 1.75T 1.00T 0.93T
12 0.230 1 0.20 3.33 1.52T 1.00T 0.81T
13 0.000 1 0.19 3.16 1.42T 1.00T 0.74T
13 0.230 1 0.18 2.97 1.197 1.00T 0.78T
20 0.000 1 0.19 3.15 1.25T 1.00T 0.90T
20 0.262 1 0.20 3.29 1.46T 1.00T 0.83T
21 0.000 1 0.21 3.51 1.59T 1.00T 0.92T
21 0.262 1 0.23 3.84 1.80T 1.00T 1.04T
22 0.000 1 0.24 3.95 1.92T 1.00T 1.03T
22 0.262 1 0.26 4.24 2.11T 1.00T 1.13T
23 0.000 1 0.25 4.19 2.20T 1.00T 0.99T
23 0.225 1 0.26 4.37 2.32T 1.00T 1.05T
24 0.000 1 0.25 4.15 2.37T 1.00T 0.77T
24 0.225 1 0.26 4.25 2.45T 1.00T 0.80T
25 0.000 1 0.24 3.94 2.52T 1.00T 0.42T
25 0.225 1 0.24 3.98 2.55T 1.00T 0.43T
26 0.000 1 0.23 3.83 2.61T 1.00T 0.22T
26 0.225 1 0.23 3.82 2.61T 1.00T 0.22T
27 0.000 1 0.24 3.97 2.54T 1.00T 0.43T
27 0.155 1 0.24 3.93 2.51T 1.00T 0.42T
28 0.000 1 0.26 4.23 2.45T 1.00T 0.78T
28 0.267 1 0.25 4.10 2.35T 1.00T 0.74T
29 0.000 1 0.26 4.35 2.29T 1.00T 1.06T
29 0.267 1 0.25 4.12 2.13T 1.00T 0.98T
30 0.000 1 0.25 4.14 2.03T 1.00T 1.11T
30 0.267 1 0.23 3.83 1.83T 1.00T 1.00T
31 0.000 1 0.22 3.70 1.72T 1.00T 0.99T
31 0.230 1 0.21 3.43 1.55T 1.00T 0.89T
32 0.000 1 0.20 3.24 1.43T 1.00T 0.81T
32 0.230 1 0.19 3.15 1.26T 1.00T 0.90T
40 0.000 1 0.18 2.98 1.26T 1.00T 0.73T
40 0.237 1 0.18 2.92 1.21T 1.00T 0.70T
41 0.000 1 0.18 3.01 1.34T 1.00T 0.66T
41 0.237 1 0.18 3.05 1.34T 1.00T 0.70T
42 0.000 1 0.19 3.08 1.45T 1.00T 0.63T
42 0.237 1 0.19 3.12 1.47T 1.00T 0.64T
43 0.000 1 0.19 3.12 1.55T 1.00T 0.57T
43 0.238 1 0.19 3.18 1.58T 1.02T 0.58T
44 0.000 1 0.19 3.11 1.63T 1.04T 0.43T
44 0.240 1 0.19 3.12 1.65T 1.02T 0.44T
45 0.000 1 0.18 3.02 1.71T 1.05T 0.26T
45 0.240 1 0.18 3.00 1.74T 1.00T 0.26T
46 0.000 1 0.18 3.01 1.76T 1.01T 0.24T
46 0.240 1 0.18 3.03 1.79T 1.00T 0.24T
47 0.000 1 0.19 3.07 1.77T 1.00T 0.30T
47 0.240 1 0.19 3.12 1.80T 1.00T 0.32T
48 0.000 1 0.19 3.22 1.75T 1.00T 0.46T
48 0.240 1 0.20 3.23 1.76T 1.00T 0.47T
49 0.000 1 0.21 3.38 1.72T 1.00T 0.67T
49 0.237 1 0.20 3.37 1.70T 1.00T 0.66T
50 0.000 1 0.21 3.39 1.61T 1.00T 0.77T
50 0.237 1 0.20 3.34 1.58T 1.00T 0.76T
51 0.000 1 0.20 3.26 1.47T 1.00T 0.79T
51 0.237 1 0.19 3.21 1.45T 1.00T 0.76T
52 0.000 1 0.19 3.16 1.31T 1.00T 0.85T
52 0.237 1 0.18 3.03 1.33T 1.00T 0.70T
60 0.000 1 0.18 3.00 1.26T 1.00T 0.74T
60 0.237 1 0.18 2.95 1.23T 1.00T 0.72T
61 0.000 1 0.18 3.03 1.36T 1.00T 0.67T
61 0.237 1 0.19 3.10 1.36T 1.00T 0.73T

182




SOFIST'K SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
st | AQB - - DESIGN OF CROSS-SECTIONS  (V 13.55-23)

SOFiSTiK AG - www.sofistik.com

[INAKA OPO®HZ A/% 1
AIASTA/THZH STHN OPIAKH KATAXTASH AEITOYPI'IKOTHTAX-ENAET'XOS PHIMATQSEQS
ULTIMATE SERVICE DESIGN

Longitudinal Reinforcements LCR 5
Note: Layer includes reinforcements for torsion if followed by T
Note: Layer has only compression reinforcements if followed by a quote
Beam x[m] NoS mue As-Sum shift by Lay-0&5 Lay-1&6 Lay-2&7 Lay-3&8 Lay-4&9

[-] [em2] [m] [cm2] [cm2] [cm2] [cm2] [cm2]
62 0.000 1 0.19 3.12 1.47T 1.00T 0.65T
62 0.237 1 0.19 3.18 1.50T 1.02T 0.66T
63 0.000 1 0.19 3.17 1.58T 1.03T 0.56T
63 0.238 1 0.20 3.29 1.63T 1.08T 0.58T
64 0.000 1 0.19 3.17 1.67T 1.10T 0.40T
64 0.240 1 0.20 3.24 1.72T 1.10T 0.41T
65 0.000 1 0.19 3.14 1.78T 1.12T 0.23T
65 0.240 1 0.19 3.11 1.80T 1.07T 0.24T
66 0.000 1 0.19 3.15 1.81T 1.10T 0.24T
66 0.240 1 0.18 3.05 1.81T 1.00T 0.24T
67 0.000 1 0.19 3.11 1.79T 1.03T 0.29T
67 0.240 1 0.19 3.08 1.79T 1.00T 0.29T
68 0.000 1 0.19 3.15 1.75T 1.00T 0.39T
68 0.240 1 0.19 3.19 1.78T 1.00T 0.40T
69 0.000 1 0.21 3.40 1.75T 1.00T 0.65T
69 0.237 1 0.21 3.39 1.74T 1.00T 0.65T
70 0.000 1 0.21 3.45 1.65T 1.00T 0.79T
70 0.237 1 0.21 3.39 1.61T 1.00T 0.77T
71 0.000 1 0.20 3.31 1.49T 1.00T 0.82T
71 0.237 1 0.20 3.24 1.46T 1.00T 0.78T
72 0.000 1 0.18 3.05 1.34T 1.00T 0.71T
72 0.237 1 0.19 3.17 1.31T 1.00T 0.86T

Reinforcements saved as design case LCR 5
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Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements superposed with existing design case LCR 6
Reinforcements superposed with existing design case LCR 4 5
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[INAKA EAPASHS A/% 1

Default design code is EuroNorm EN 1992 Concrete with country code 0 (Europe)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

No. 1 C 25/30 (EN 1992)

Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 25.00 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 15.00 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/00] sig-u[MPal] E-t [MPa]
Is only valid within the defined 0.000 0.00 25000
stress range -2.000 -25.00 0
-3.500 -25.00 0
Safetyfactor 1.50
Stress—-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -14.23 5688
-2.069 -16.67 0
-3.500 -14.32 -2802
Safetyfactor ( 1.50)
foloo]
No. 2 S 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield val. fyc 500.00 [MPa]
Compression modulus 166667 [MPa] Tens. strength ft 550.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [o/00]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa
Proportional limit 500.00 [MPa
Dynamic stress range 152.17 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is also extended beyond the 1000.000 550.00 0
defined stress range 50.000 550.00 0
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
-1000.000 -550.00 0
Safetyfactor 1.15
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
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No. 2 S 500 (EN 1992)

Is also extended beyond the 1000.000 478.26 0
defined stress range 50.000 478.26 0
2.174 434.78 909
0.000 0.00 200000
-2.174 -434.78 200000
-50.000 -478.26 909
-1000.000 -478.26 0
Safetyfactor (1.15)
[MPa] |
-700.00—

-600.00—]

sig-m
-500.00— sig-u
-400.00—]

-300.00—]

[o/00]

No
Youngs-modulus E 210000 [MPa] Safetyfactor 1.00 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 235.00 [MPa]
Shear-modulus G 80769 [MPa] Compr.yield val. fyc 235.00 [MPa]
Compression modulus 175000 [MPa] Tens. strength ft 360.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 360.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 100.00 [o/o00]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 0.00 [-]
max. thickness 40.00 [mm] EC2 bondcoeff. K1 0.00 [-]
Hardening modulus 0.00 [MPa
Proportional limit 235.00 [MPa
Dynamic stress range 0.00 [MPal]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is also extended beyond the 1000.000 360.00 0
defined stress range 100.000 360.00 1264
1.119 235.00 1264
0.000 0.00 210000
-1.119 -235.00 210000
-100.000 -360.00 1264
-1000.000 -360.00 0
Safetyfactor 1.00
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
Is also extended beyond the 1000.000 360.00 0
defined stress range 100.000 360.00 1264
1.119 235.00 1264
0.000 0.00 210000
-1.119 -235.00 210000
-100.000 -360.00 1264
-1000.000 -360.00 0
Safetyfactor 1.00
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AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

[INAKA EAPASHS A/% 1

[MPa] |

Elastic bedding
No. Cs[kN/m3] Ct[kN/m3] ft[MPa]
1 3.0000E+04 1.7310E+04 0.00

Cs = Elastic bedding

Ct = Elastic bedding

ft = Tens. strength ft
fy = Yield stress fy
tan = Friction coefficient
c = Cohesion

dil = Dilatancy coefficient
w = Mass density

-400.00—|
sig-m
-300.00—|
-200.00—|
|
|
| o
g,‘ [o/o0]
fy[MPa] tan[-] c[MPa] dil[-] w[kN/m3
0.00 0.00 0.00 0.00 0.

1
0

193




AdLINOIO
I IV IHIVAVI WMvVL

A
. X2
8z LI ainjnns
f f f f f f
w 00y 00'c 00¢C 00'L 000 00°L-
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--— 4t - - - e e -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--—-—-4--—-—--4-—-—---d4 -4 - -4 - - -4 - - - - - - - - - -
| | | | | | | | | |
| | | | | | | | | |
. 7 | | | | | | | | | | 7
[ | | | | | | | | | |
S | | | | | | | | | |
\\\\\\ 4--— 4t - - - e e -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--—-—-4--—-—--4-—-—---d4 -4 - -4 - - -4 - - - - - - - - - -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--—-—-4--—-—--4-—-—---d4 -4 - -4 - - -4 - - - - - - - - - -
| | | | | | | | | |
o 7 | | | | | | | | | | 7
o | | | | | | | | | |
S | | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--— 4t - - - e e -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--—-—-4--—-—--4-—-—---d4 -4 - -4 - - -4 - - - - - - - - - -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--—-—-4--—-—--4-—-—---d4 -4 - -4 - - -4 - - - - - - - - - -
N | | | | | | | | | |
— o | | | | | | | | | |
e 7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 4--— 4t - - - e e -
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
\\\\\\ 44 _d______A
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
7 | | | | | | | | | | 7
| | | | | | | | | |
| | | | | | | | | |
1 1 1 1 1 1 1 1 1 1

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

(€2-¥6"7LA) AVHONIM

194



AdLINOIO
I IV IHIVAVI WMvVL

A
8 LN (1Z21L0%=XeN) Juswa|e Jo Jaquinp ‘ sjuswa|g [esle|pend) x#
, , , , , , ,
w 00'G 00'v 00'¢e 00¢ 00'L 000 00'L-
[ | | | | | | | | | | ]
| | | | | | | | | |
| ziov ' 0LLOV | 6600 ' 8800v ' L.00v ' 9900¥ ' GS00¥ ' ¥¥OOY ' €€00¥ ' 2200¥ ' LLOOY |
“““ R S S S S S S
| | | | | | | | | |
| | | | | | | | | |
| 0210 | 60L0¥ | 8600% | /800% : 9.00% | S900%¥ | ¥S00¥ . €/00F | ZEOO¥ | LZOOV . 0LOOY |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
e | 61107 | 80LOV | L600% . 9800¥ | S/00% | ¥900¥ | €500 | ¢vOO¥ | LEOOY | 0ZOOY . 6000% |
o | | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
| 8L1L0¥ | Z0LO¥ | 9600% | G800% \ ¥.00% | €900 | 2S00¥ . L¥00% | 0S00% | 6LOOY . 8000¥ |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
| /L10v | 90L0¥ | S600% | ¥800% \ €.00v | 2900 | LGOOY . OY0O¥ | 6200% | 8LOOV . LOOO¥ |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
N | | | | | | | | | |
8 | 9LL0v | SOLOY | ¥600¥ | €800% : 2/00V | L9OO¥ | 0S00¥ . BE00¥ | 8200% | ZLOOV | 9000% |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
| GLLOY | ¥0LO¥ | €600% | 2800%  L.0OY | 0900 | 6¥00F . 8E00¥ | L20O¥ | 9LOOY . SO00¥ |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
| ¥L1L0¥ | €0LO¥ | 2600% | L8OOY \ 0,00V | 6S00¥ | 8¥00F . ZEOO¥ | 9200% | SLOOV . ¥000¥ |
| | | | | | | | | |
\\\\\\ e
N | | | | | | | | | |
— o | | | | | | | | | |
| €110V | 20LO¥ | LBOOY | 0800% \ 6900% | 8S00¥ | Z¥OO¥ . 9E€00¥ | SZ0O¥ | ¥LOOV . €000¥ |
| | | | | | | | | |
\\\\\\ e
| | | | | | | | | |
| | | | | | | | | |
| ZLL0¥ | LOLOY | 0600% | 6.00% \ 8900% | ZS00¥ | 9¥00F . SE00¥ | ¥200¥ | €LOOV | 2000V |
“““ S S S S S S S B
” ” ” ” ” ” ” ” ” ”
| | | | | | | | | |
| Loy | 00L0% | 6800 ' 800v ' 1900 ' 9S00¥ ' S¥OO¥ ' ¥EOOY ' €200¥ ' ZLOOY ' LOOOY |
| | | | | | | | | |

195

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM



AdLINOIO
I IV IHIVAVI WMvVL

A
. X—%
62 LIN (Z1 L L=xeN) sspou Jo siequinN
I I I I I I
w 00'G 00t 00°¢ 00¢C 00'L 000 00}~
N_‘ZT‘NF% ‘Nﬂ ‘Nﬂ ‘NH ‘NQ ‘Nﬂ ‘Nﬂ ‘Nﬂ ‘Nﬂ ‘Nﬂ‘g
| ” ” ” ” ” ” ” ” ” ” |
| | | | | | | | | |
7 | | | | | | | | | | AA
\\\\\\ B [ [ [ [ DU
LLLL _\_.o_\” _\_\mﬂ _\—.w” _\_\N” _\_‘mﬂ _‘_\m” _\_‘S _‘_‘m” :N” _\_.: Ll
| ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ B [ [ DU
oLLL oror” ormﬂ ovw” OrN” oroﬂ orm” orﬂﬂ orm” orN” OFF” (o]
. | . |
o 7 | | | | | | | | | | AA
\\\\\\ - - - 1 - - _ 1 __ 1 __ A __ 1 __ 1 __ 1 __ A __
6011 6001 ” mom” mow” moﬁ momﬂ mom” moj mom” momﬂ 60 f 6
| ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ B [ [ DU
8011 woo_\” womﬂ wow” woﬁ wow” wom” woj wom” mON” wo: 8
| ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ - - - - _ 1 _ 1 _ A _ 1 _ 1 _ 1 __
/0L 200 f mom” now” moﬁ Nomﬂ mom” moj nom” EN” 10 f YA
-5 | ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ B L [ [ DU
0Ll ooo_\” oomﬂ @ow” @ON” wooﬂ @Om” @oj @om” @ON” oo_\” 9
| ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ - - - 1 - - _ 1 __ 1 __ A __ 1 __ 1 __ 1 ___
GolLl G00 f mom” mow” moﬁ mooﬂ mom” moj mom” momﬂ GO f g
| ” ” ” ” ” ” ” ” ” ” |
7 | | | | | | | | | | AA
\\\\\\ B [ [ DU
| = oLl voo_\” #omﬂ vow” .voﬁ vooﬂ .vom” voj vom” vON” vo_\” 14
s | e |
7 | | | | | | | | | | AA
\\\\\\ - - - 1 - - _ 1 __ 1 __ A __ 1 __ 1 __ 1A ___
coLl moof mom” mow” moﬁ momﬂ mom” moj mom” MON” mof €
| ” ” ” ” ” ” ” ” ” ” |
| | | | | | | | | |
\\\\\\ B [ [ DU
2011 7 200K 206! 208 20L 209 208 2ov 208 202 2ok Z
| ” ” ” ” ” ” ” ” ” ” |
] ” ” ” ” ” ” ” ” )
- e
10LL 1001 106 108 10L 109 10G 10)% 10€ 102 10l l

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

196




AdLINOIO
I IV IHIVAVI WMvVL

8¢ LN

A
-

(y=xep) dnoib jo Jaquinp ‘ sjuswa|] |essjejpend

w 00'G

00°L

, ,
000 00'}-

\
00°€

\
00C
<

\
00}

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

(€2-¥6"7LA) AVHONIM

197



AdLINOIO
I IV IHIVAVI WMvVL

8C LN AOOVOHXN—ZV W ul sjuswa|3 ul ssaudiy} wﬂm_Q wmm‘_w>< X[M
w OL.m ow.v ow.m OL.N OLA OL.O oof._‘.
T T T T T T T T T T T T T T T
| rofe] ofo oo ofo  ofo  ofo oo ofo  ofo  ofo  ofo |
e oo obo oo oo ofo  ofo  ofo  ofo  ofo oo |
s o ofo oo oo ofo oo oo ofo  ofo  ofo oo |
oo oo oo oo ofo  ofo  ofo  ofo  obo  ofo  ofo |
| obe oo obo oo oo obo  ofo  ofo  ofo  ofo oo |
-3 | obe oo obo  ofo oo obo  ofo  obo  ofo  ofo oo |
| obe oo obo oo oo obo  ofo  obo  odo  ofo oo |
| obe oo obo oo oo obo  ofo  ofo  ofo  ofo oo |
E ok oo obo  ofo oo obo  ofo  ofo  ofo  ofo oo |
| obe oo obo oo oo obo  ofo  obo  odo  ofo oo |
f% ofo  ofo  ofo oo ofo  ofo  ofo  ofo  ofo %L

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

(€2-¥6"7LA) AVHONIM

198



SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

SOFiSTiK AG - www.sofistik.com

[INAKA EAPASHS A/% 1
STATIC LOADINGS

Sum of Loads

LC Title PXX[KN] PYY[kN] PZZ[KkN]
10 DEAD LOAD 0.0 0.0 160.0
11 PERMANENT ENIKAAYWH 0.0 0.0 32.0
12 IB TAIQON 0.0 0.0 1091.3
13 IB AS+NYMATA 0.0 0.0 247.8
Sum of Reactions and Loads
LC Title PXX[KN] PYY[KN] PZZ[KN]
10 DEAD LOAD 0.0 0.0 -160.0
0.0 0.0 160.0
11 PERMANENT ENIKANYWH 0.0 0.0 -32.0
0.0 0.0 32.0
12 IB TAIQON 0.0 0.0 -1091.3
0.0 0.0 1091.3
13 IB AS+AYMATA 0.0 0.0 -247.8
0.0 0.0 247.8
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

[INAKA EAPASHS A/% 1
1.35G + 1.500

Load Case 101 1.35G+1.50Q
Factor forces and moments 1.000
Factor dead weight DL-27 1.350

Sum of Loads
LC Title PXX[kN]
101 1.35G+1.500Q 0.0

Sum of Reactions and Loads

LC Title PXX[KN]
101 1.35G+1.500 0.0
0.0

PYY[KN]
0.0

PYY[KN]

0.0
0.0

PZZ[kN]
2067.0

PZZ[kN]
-2067.0
2067.0
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

[INAKA EAPASHS A/% 1
1.00G + 1.000Q

Load Case 201 1.00G+1.00Q
Factor forces and moments 1.000
Factor dead weight DL-27 1.000

Sum of Loads
LC Title PXX[KN] PYY[kN]
201 1.00G+1.00Q 0.0 0.0

Sum of Reactions and Loads
LC Title PXX[KN] PYY[kN]
201 1.00G+1.000Q 0.0 0.0
0.0 0.0

PZZ[kN]
1531.1

PZZ[kN]
-1531.1
1531.1

213




S3d0T3ANT
I IV IHIVAVI WMvVL

960+ Z
906'0 « A
2050« X

LN

z
(0'esi=xen) (— ZW/NX 0°001=)uUn) 10}09A (9210)) >mL

peoj Juswale ealy (—}- ZW/NY 0°00L=NunN) sjuswa|3 Ul Z [eqo|6 ul peo| pesp ealy-avND (MUn=ae wd |) © DOS L+OSE" | L0L 9Se0peoT ‘Speo |V

\
00}

, , , , ,
00's 00y 00'€ 00 00k

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

(€2-¥6"7LA) AVHONIM

214



S3d0T3ANT
I IV IHIVAVI WMvVL

\
00}

960+ Z
906'0 « A 4
2060 « X (eeri=xen) (—} ZW/NX 0°001=3Un) 101034 (9010)) >mL
lZILIN peo| Juswele ealy (——1 ZW/NY 0°001=HUN) SIUSWIIF Ul Z [BqOIB Ut Peo pesp Baly-aYND (un = g Wo |) © D00'L+900°} L0Z 9S80pE0T ‘SPEo) |IY
, , , , ,
w 00'G 00y 00'¢ 00c 00°L
N
8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S

(€2-¥6"7LA) AVHONIM

215



S3d0T3ANT
I IV IHIVAVI WMvVL

2960 .7 .
9060 » A
2060 . X >ML
2L IN (60-2086%°€ =XBIN) (20-80.29" L-=UIIN) W/WNX £0-80000'L =dE WO | * AVOT AvaA 0l 8SBopeoT ‘S8PON Ul Jnd 8y} Jo uopoallp ul uswow Buipusg
I I I I I
w 00’ 00'Y 00 00z 00’
»
[ 8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

216



S3d0T3ANT
I IV IHIVAVI WMvVL

¢96'0+27Z
906°0 « A z
2050« X (e1-2v918°9 >mL
b2 LN =Xe|) (71-9€SE"E-=UIIN) W/WNX €1-90000'S = AE WO L * HhAVVMILT LNINVINYI || 95e0peoT ‘SapON Ul Ind 8y} Jo Uoljoallp Ul juswow Buipuag
, , , , ,
w 00'g 00'v 00'¢ 00'¢ 00'}L
N
8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

217



S3d0T3ANT
I IV IHIVAVI WMvVL

¢96'0+27Z 7
906'0 « A
2050« X >NL
LN (8€%'0=XeIN) (¥'GE-=UIN) W/WNX 0°0Z = AE WO | © NUIV. 81 2L 9SEOPEOT ‘SOPON Ul INd SU} JO LUOIDSIIP Ul Juswow Bulpuag
, , , , ,
w 00'g 00'v 00'¢ 00'¢ 00'}L
N
8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

218



S3d0T3ANT
I IV IHIVAVI WMvVL

¢96'0+27Z 7
906'0 « A
2050« X >NL
LN (L2L=xe) (LG} 0-=UIN) W/WNX 0'0} = AE WO | * VL1VINAV+XV €| €} 9SEOPEOT ‘SBPON Ul IND 8U} JO UOKIAIIP Ul Juswiow Bulpusg
, , , , ,
w 00'g 00'v 00'¢ 00'¢ 00'}L
N
8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

219



S3d0T3ANT
I IV IHIVAVI WMvVL

2960 .7 .
9060 » A
2060 . X >ML
2L IN (62£°0=xeIN) (9°0€-=UIIN) W/WNX 0°0Z = dE WO | * DOS L+DGE"L LOL ©SBOPEOT ‘S8PON Ul JND 8y} JO Uoloallp Ul uswow Buipusg
I I I I I
w 00’ 00'Y 00 00z 00’
»
[ 8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

220



S3d0T3ANT
I IV IHIVAVI WMvVL

2960 .7 .
9060 » A
2060 . X >ML
2L IN (08Z°0=xeIN) (£'Z2-=UIN) W/WNX 0°0Z = dE WO | © D00’ L+9D00°L L0Z ©S8OpEOT ‘S8PON Ul JNd 8y} JO Uoloallp ul uswow Buipusg
I I I I I
w 00’ 00'Y 00 00z 00’
»
[ 8

291628 Xed '20902Z8’[eL - 828819 - susyy £€0L - 'PY] SBlI8H MILS!IH0S (€2-¥6'7LA) AVHONIM

221



AIAZTAZIOAOINHzH ENIPANEIAKQN ZTOIXEIQN

222



223



SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
NNAPAMETPOI AIASTASIONOTHSHS

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 dz-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[cm] [cm] [mm] [mm] [mm] [nm] [MPa] [MPa] [cm2/m [cm2/m
default 5.6 6.8 12 12 0.30 0.30 - - - -
5.6 6.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.
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BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1
ULTIMATE LIMIT STATE DIMENSIONING

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Design according to EN 1992-1-1:2004 (EC2)
Loadcases have been calculated in the Ultimate Limit State
In BEMESS no additional load safety factor is applied.

Load Cases for the Design
Loadcase 101 1.35G+1.50Q + Bedding stresses for punching design

Material (EN 1992-1-1:2004(EC2))
Mat f-ck f-cr f-yk f-tk f-ctm N minQ type
[MPa] [MPa] [MPa] [MPa] [MPa] [-1 [-1]
Bl 25.0 21.2 500.0 500.0 2.565 10.5 0.20 mainly static
Minimum reinforcement: 0.00 p.c. of stat. req. section

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2

[cm] [cm] [mm] [mm] [mm] [mm] [MPa] [MPa] [cm2/m [cm2/m
default 5.6 6.8 12 12 0.30 0.30 - - - -
5.6 6.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.

Reinforcement is saved in the data base file
Number of stored reinforcement-distribution: 1
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BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

[INAKA EAPASHS A/% 1

IIAPAMETPOI AIAXTASIONOTHEZHE

Reinforcementparameter two layer reinforcement
bar-diameter

Selection bar-distance
Grp elem dl-u d2-u

No. No. di-1 d2-1
[cm]  [cm]
default 5.6 6.8
5.6 6.8

ds-u 2.lay
ds-1 ds-2-1
[mm]  [mm]
12 12
12 12

crackwidth
wk-u 2.lay
wk-1 wk-2-1
[mm]  [mm]
0.30 0.30
0.30 0.30

steelstress min.reinf.
sigsu 2.lay asu 2.lay
sigsl sigs2l asl asl2

[MPa] [MPa] [cm2/m [cm2/m

The reinforcement directions relate to the local coordinate system of
the elements and have to be plotted graphically.
With the input of a steel stress sigsu... the 'crack design according tables'

uses this given stress sigsu for the corresponding layer.

the check can be done for bar distances instead of bar diameters.

With this input,
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[INAKA EAPASHS A/% 1
SERVICEABILITY LIMIT STATE DIMENSIONING

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Load Cases for the Design
Loadcase 201 1.00G+1.00Q + Bedding stresses for punching design

Load Cases - with factors of dead load in per cent
LcNo per cent LcNo per cent LcNo per cent LcNo per cent LcNo per cent
201 100.0

SERVICEABILITY LIMIT STATE CONTROL PARAMETERS
No Code dNW[mm] wk[mm]
1 EDIN ->para ->para
Calculation of crack-width acc." DIN 1045-1 11.2.4

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 d2-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2

[cm] [cm] [mm] [mm] [mm] [mm] [MPa] [MPa] [cm2/m [cm2/m
default 5.6 6.8 12 12 0.30 0.30 - - - -
5.6 6.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.

The design takes a uniform element thickness of 0.400 [m] .

Over columns a greater element height is taken into account

Maximum of stored and calculated reinforcement is saved
Number of stored reinforcement-distribution: 2

Reinforcement has been increased by live-load design

Steel stress, concrete pressure, stress range

E=ELEM stress range on top | stress range botton | links |concre]steel-I
N=NODE Asa Asm Asi | Asa Asm Asi | Ass | sig-c]sig-max
[MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]

Maximum 0.0 0.0 0.0 0.0 0.0 -4.3 276.1
steel-1: longitudinal reinf. - links are also checked to CHKS but not printed!
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[INAKA EAPASHS A/% 1
REINFORCEMENT - ENVELOPE

Ak hk Ak hkhkhkhkhhhhhkkhhhkhkhhhhhhkhkrhrdkhhkhkhrkrrdhkhhhkhkhkrhkdkhkhkkxx

Maximum of reinforcement-distributions

The reinforcement maximum was build out of the numbers of reinforcement-distributions:
1, 2

and stored as new reinforcement-distribution 3
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

SOFiSTiK AG - www.sofistik.com

IINAKA OPO®HE 390x390

Default design code is EuroNorm EN 1992 Concrete with country code 0 (Europe)
Class(Tab.7.1N): N (Reinforced members and prestressed members with unbonded tendons)
Snow load zone : 1

No. 1 C 25/30 (EN 1992)

Youngs-modulus E 31476 [MPa] Safetyfactor 1.50 [-]
Poisson-Ratio mu 0.20 [-] Strength fc 25.00 [MPa]
Shear-modulus G 13115 [MPa] Nomin. strength fcn 25.00 [MPa]
Compression modulus 17487 [MPa] Tens. strength fctm 2.56 [MPa]
Weight 25.0 [kN/m3] 5 % t.strength fctk 1.80 [MPa]
Weight buoyancy 25.0 [kN/m3] 95 % t.strength fctk 3.33 [MPa]
Temp.elongat.coeff. 1.00E-05 [1/°K] Bond strength fbd 2.69 [MPa]
Service strength 33.00 [MPa]
Fatigue strength 15.00 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 33050
stress range -1.035 -25.04 15658
-2.069 -33.00 0
-3.500 -18.95 -19203
Safetyfactor 1.35
Stress-Strain for ultimate load eps[o/00] sig-u[MPal] E-t [MPa]
Is only valid within the defined 0.000 0.00 25000
stress range -2.000 -25.00 0
-3.500 -25.00 0
Safetyfactor 1.50
Stress—-Strain of calc. mean values eps[o/00] sig-r[MPa] E-t [MPa]
Is only valid within the defined 0.000 0.00 27541
stress range -1.035 -14.23 5688
-2.069 -16.67 0
-3.500 -14.32 -2802
Safetyfactor ( 1.50)
foloo]
No. 2 S 500 (EN 1992)
Youngs-modulus E 200000 [MPa] Safetyfactor 1.15 [-]
Poisson-Ratio mu 0.30 [-] Yield stress fy 500.00 [MPa]
Shear-modulus G 76923 [MPa] Compr.yield val. fyc 500.00 [MPa]
Compression modulus 166667 [MPa] Tens. strength ft 550.00 [MPa]
Weight 78.5 [kN/m3] Compr. strength fc 550.00 [MPa]
Weight buoyancy 78.5 [kN/m3] Ultim. plast. strain 50.00 [o/00]
Temp.elongat.coeff. 1.20E-05 [1/°K] relative bond coeff. 1.00 [-]
max. thickness 32.00 [mm] EC2 bondcoeff. K1 0.80 [-]
Hardening modulus 0.00 [MPa
Proportional limit 500.00 [MPa
Dynamic stress range 152.17 [MPa]
Stress-Strain for serviceability eps[o/oo] sig-m[MPa] E-t [MPa]
Is also extended beyond the 1000.000 550.00 0
defined stress range 50.000 550.00 0
2.500 500.00 1053
0.000 0.00 200000
-2.500 -500.00 200000
-50.000 -550.00 1053
-1000.000 -550.00 0
Safetyfactor 1.15
Stress-Strain for ultimate load eps[o/oo] sig-u[MPa] E-t [MPa]
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

IINAKA OPO®HE 390x390

No. 2 S 500 (EN 1992)
Is also extended beyond the 1000.000 478.26 0
defined stress range 50.000 478.26 0
2.174 434.78 909
0.000 0.00 200000
-2.174 -434.78 200000
-50.000 -478.26 909
-1000.000 -478.26 0
Safetyfactor (1.15)
Cross-sections static properties
No. Mat A[m2] Ay/Az/Ayz Vy/1z/lyz ys/zs y/z-sc modules gam
NoR 1t[m4] [m2] [m4] [m] [m] [MPa] [MN/m]
1 = B/H = 0.300 / 0.550 m
(CENT) = (D-As 5.8 / 5.8 cm)
1 1.6500E-01 4.159E-03 0.000 0.000 31476 0.004
2 3.237E-03 1.238E-03 0.000 0.000 13115
Summary of all beam elements
Cross sections
No. TotLength Max.Length TotWeight Title
[m] [m] [t]
1 14.800 0.400 6.105 B/H = 0.300 / 0.550 m
Sum 14.800 6.105
Cross section No. 1 - B/H=0.300 /7 0.550 m
yz 055 ¥ N
A?
g g -
A?
z 0.60 0.40 0.20 0.00 -0.20 -0.40 -0.60 m
| | | | | | |
Static properties of cross section
Mat A[m2] Ay/Az/Ayz Vy/1z/lyz ys/zs y/z-sc modules gam
NoR 1t[m4] [m2] [m4] [m] [m] [MPa] [MN/m]
1 1.6500E-01 4.159E-03 0.000 0.000 31476 0.004
2 3.237E-03 1.238E-03 0.000 0.000 13115
Additional static properties of cross section
Alfa-T ymin zmin hymin AK MB Tau-T Tau-Vy
ymax zmax hzmin AB Tau-B Tau-Vz
[1/°K] [m] [m] [m] [m2] [1/m3] [1/m2]
1.0E-05 -0.150 -0.275 7.9860E-02 2 5.398E+01 9.091E+00
0.150 0.275 1.650E-01 9.091E+00
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQUA - GENERAL CROSS SECTIONS (V 15.62-23)

IINAKA OPO®HE 390x390

Rectangular cross-section/T-beam

H/B So/Su Aso/u Ho/Bo B-eff

[l [m] [cm2] [l [ml
0.550 0.058 1.00 0.116
0.300 0.058 1.00
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
ASE - ADVANCED SOLUTION ENGINE (V 16.51-23)

SOFiSTiK AG - www.sofistik.com

IINAKA OPO®HE 390x390
STATIC LOADINGS

Sum of Loads

LC Title PXX[MN] PYY[MN] PZZ[MN]
10 DEAD LOAD 0.000 0.000 0.119
11 PERMANENT ASOANTIKA 0.000 0.000 0.029
12 KYKNO®OPIA 0.000 0.000 0.103
13 4 TPOXOI ITHN IINAKA 0.000 0.000 0.820
14 TPOXOE TO MIKPO KAIIAKI 0.000 0.000 0.150
15 TPOXOX £TO MET'ANO KAIIAKI 0.000 0.000 0.142
20 TPOXOT =TO MESO AOKOY 0.000 0.000 0.135
21 2 TPOXOI =TH AOKO 0.000 0.000 0.270
Sum of Reactions and Loads
LC Title PXX[MN] PYY[MN] PZZ[MN]
10 DEAD LOAD 0.000 0.000 -0.119
0.000 0.000 0.119
11 PERMANENT ASOANTIKA 0.000 0.000 -0.029
0.000 0.000 0.029
12 KYKNO®OPIA 0.000 0.000 -0.103
0.000 0.000 0.103
13 4 TPOXOI XTHN IINAKA 0.000 0.000 -0.820
0.000 0.000 0.820
14 TPOXOE =TO MIKPO KAIIAKI 0.000 0.000 -0.150
0.000 0.000 0.150
15 TPOXOT ZTO MEI'ANO KAIIAKI 0.000 0.000 -0.142
0.000 0.000 0.142
20 TPOXOZ %TO MEXO AOKOY 0.000 0.000 -0.135
0.000 0.000 0.135
21 2 TPOXOI xTH AOKO 0.000 0.000 -0.270
0.000 0.000 0.270
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SOFiSTIK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632

WINGRAF (V14.94-23)
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
MAXIMA - SUPERPOSITION OF LOAD CASES (V 14.76-23)

IINAKA OPO®HE 390x390
UNFAVORABLE LOAD COMBINATIONS

hhkhkhkhkkhkkhhkhkhkhkhkhkkhkhkhkhkrhkkhkkhkhkhkhrkxkkk*kx

ULTIMATE LIMIT STATE

Ak ik hkhkkhkkhhkhkhhkhkhkhkhkhkhkrhkkhkkhkhkhkhrrxkxkkk*xx

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
10 1.35 Exclusive LC AG DEAD LOAD
11 1.35 Combined with LC  PERMANENT ASOANTIKA
12 1.50 Conditional LC KYKAO®OPIA
13 1.50 Exclusive LC A 1 4 TPOXOI STHN IAAKA
14 1.50 Exclusive LC A 1 TPOXOX %TO MIKPO KAIAKI
15 1.50 Exclusive LC A 1 TPOXOZ %TO METANO KAINAKI
20 1.50 Exclusive LC A 1 TPOXOZ ZTO MEZO AOKOY
21 1.50 Exclusive LC A 1 2 TPOXOI STH AOKO

Generated Loadcases
Number Comb Title
401 1 MAX-MXX QUAD

402 1 MIN-MXX QUAD
401 1 MAX-MXX QUAK
402 1 MIN-MXX QUAK
403 1 MAX-MYY QUAD
404 1 MIN-MYY QUAD
403 1 MAX-MYY QUAK
404 1 MIN-MYY QUAK
405 1 MAX-VX QUAD
406 1 MIN-VX QUAD
405 1 MAX-VX QUAK
406 1 MIN-VX QUAK
407 1 MAX-VY QUAD
408 1 MIN-VY QUAD
407 1 MAX-VY QUAK
408 1 MIN-VY QUAK
409 1 MAX-NXX QUAD
410 1 MIN-NXX QUAD
409 1 MAX-NXX QUAK
410 1 MIN-NXX QUAK
411 1 MAX-NYY QUAD
412 1 MIN-NYY QUAD
411 1 MAX-NYY QUAK
412 1 MIN-NYY QUAK
413 1 MAX-N BEAM

414 1 MIN-N BEAM

415 1 MAX-VZ BEAM
416 1 MIN-VZ BEAM
417 1 MAX-MY BEAM
418 1 MIN-MY BEAM
419 1 MAX-MZ BEAM
420 1 MIN-MZ BEAM
421 1 MAX-VY BEAM
422 1 MIN-VY BEAM
423 1 MAX-MT BEAM
424 1 MIN-MT BEAM
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UNFAVORABLE LOAD COMBINATIONS

Kk ok ok ok k kK Kk ok ok ok k ko Kk ok ok ok k kK Kk ok ok ok ok k kK Kk ko
SERVICEABILITY COMBINATION

SERVICE DESIGN - CRACK CONTROL CHECK

KA A KA A A A A AR A A A A AR A A A A A A A A A h A A A A A KKK

Combination rule Number 1

Design Combination

Resulting loadcases type Design Combination
Loadcase selection

Number factor type Title
10 1.00 permanent load grouped in actions DEAD LOAD
11 1.00 Combined with LC PERMANENT AX®ANTIKA
12 0.30 Conditional LC KYKNO®OPIA
13 0.30 Exclusive LC A 1 4 TPOXOI XTHN IIAAKA
14 0.30 Exclusive LC A 1 TPOXOZ XTO MIKPO KAIIAKI
15 0.30 Exclusive LC A 1 TPOXOZ XTO MET'ANO KAIIAKI
20 0.30 Exclusive LC A 1 TPOXOXZ XTO MEZO AOKOY
21 0.30 Exclusive LC A 1 2 TPOXOI XTH AOKO

Generated Loadcases
Number Comb Title
601 1 MAX-MXX QUAD

602 1 MIN-MXX QUAD
601 1 MAX-MXX QUAK
602 1 MIN-MXX QUAK
603 1 MAX-MYY QUAD
604 1 MIN-MYY QUAD
603 1 MAX-MYY QUAK
604 1 MIN-MYY QUAK
605 1 MAX-VX QUAD
606 1 MIN-VX QUAD
605 1 MAX-VX QUAK
606 1 MIN-VX QUAK
607 1 MAX-VY QUAD
608 1 MIN-VY QUAD
607 1 MAX-VY QUAK
608 1 MIN-VY QUAK
609 1 MAX-NXX QUAD
610 1 MIN-NXX QUAD
609 1 MAX-NXX QUAK
610 1 MIN-NXX QUAK
611 1 MAX-NYY QUAD
612 1 MIN-NYY QUAD
611 1 MAX-NYY QUAK
612 1 MIN-NYY QUAK
613 1 MAX-N BEAM

614 1 MIN-N BEAM

615 1 MAX-VZ BEAM
616 1 MIN-VZ BEAM
617 1 MAX-MY BEAM
618 1 MIN-MY BEAM
619 1 MAX-MZ BEAM
620 1 MIN-MZ BEAM
621 1 MAX-VY BEAM
622 1 MIN-VY BEAM
623 1 MAX-MT BEAM
624 1 MIN-MT BEAM
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

IINAKA OPO®HE 390x390
IIAPAMETPOI AIAXTASIONOTHEZHE

Reinforcementparameter two layer reinforcement

Selection bar-distance bar-diameter crackwidth steelstress min.reinf.
Grp elem dl-u d2-u ds-u 2.lay wk-u 2.lay sigsu 2.lay asu 2.lay
No. No. di-1 dz-1 ds-1 ds-2-1 wk-1 wk-2-1 sigsl sigs2l asl asl2
[cm] [cm] [mm] [mm] [mm] [nm] [MPa] [MPa] [cm2/m [cm2/m
default 3.6 4.8 12 12 0.30 0.30 - - - -
3.6 4.8 12 12 0.30 0.30 - - - -

The reinforcement directions relate to the local coordinate system of

the elements and have to be plotted graphically.

With the input of a steel stress sigsu... the 'crack design according tables'
uses this given stress sigsu for the corresponding layer. With this input,
the check can be done for bar distances instead of bar diameters.
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

IINAKA OPO®HE 390x390
ULTIMATE LIMIT STATE DIMENSIONING

Design according to EN 1992-1-1:2004 (EC2)
Loadcases have been calculated in the Ultimate Limit State
In BEMESS no additional load safety factor is applied.

Load Cases for the Design

Loadcase 401 MAX-MXX QUAK
Loadcase 402 MIN-MXX QUAK
Loadcase 403 MAX-MYY QUAK
Loadcase 404 MIN-MYY QUAK
Loadcase 405 MAX-VX QUAK
Loadcase 406 MIN-VX QUAK
Loadcase 407 MAX-VY QUAK
Loadcase 408 MIN-VY QUAK
Loadcase 409 MAX-NXX QUAK
Loadcase 410 MIN-NXX QUAK
Loadcase 411 MAX-NYY QUAK
Loadcase 412 MIN-NYY QUAK

Material (EN 1992-1-1:2004(EC2))
Mat f-ck Ff-cr f-yk f-tk f-ctm N minQ type
[MPa] [MPa] [MPa] [MPa] [MPal [-1 [-1
Bl 25.0 21.2 500.0 500.0 2.565 10.5 0.20 mainly static
Minimum reinforcement: 0.00 p.c. of stat. req. section

Material-safety-factors:
Mat concr SC1 SC2 steel SS1 SS2
Bl 1.50 1.50 1.15 1.15

At direct supports from the face of the support up to 1.0*d the shear force is reduced.
The maximum shear capacity is checked at the face of the support without reduction.

The punching design has been switched off and must be done separately.
Outside the punching area, the normal slab shear design may increase the,
longitudinal reinforcement up to 0.00% [input CTRL...RO V].
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

IINAKA OPO®HE 390x390
SERVICEABILITY LIMIT STATE DIMENSIONING

Load Cases for the Design

Loadcase 601 MAX-MXX QUAK
Loadcase 602 MIN-MXX QUAK
Loadcase 603 MAX-MYY QUAK
Loadcase 604 MIN-MYY QUAK
Loadcase 605 MAX-VX QUAK
Loadcase 606 MIN-VX QUAK
Loadcase 607 MAX-VY QUAK
Loadcase 608 MIN-VY QUAK
Loadcase 609 MAX-NXX QUAK
Loadcase 610 MIN-NXX QUAK
Loadcase 611 MAX-NYY QUAK
Loadcase 612 MIN-NYY QUAK

Load Cases - with factors of dead load in per cent
LcNo per cent LcNo per cent LcNo per cent LcNo per cent LcNo per cent

601 100.0 602 100.0 603 100.0 604 100.0 605 100.0
606 100.0 607 100.0 608 100.0 609 100.0 610 100.0
611 100.0 612 100.0

SERVICEABILITY LIMIT STATE CONTROL PARAMETERS
No Code dNW[mm] wk[mm]
1 EDIN ->para ->para
Calculation of crack-width acc." DIN 1045-1 11.2.4
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SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
BEMESS - DESIGN OF PLATES AND SHELLS (V 12.68-23)

IINAKA OPO®HE 390x390
REINFORCEMENT - ENVELOPE

Maximum of reinforcement-distributions

The reinforcement maximum was build out of the numbers of reinforcement-distributions:
1, 2

and stored as new reinforcement-distribution 3
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

IINAKA OPO®HE 390x390
ATAYTAYIONOT'HXH STHN OPIAKH KATASTAYLH AXTOXIAX
ULTIMATE STRENGTH DESIGN

Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 4

Considered Load Cases
413 414 415 416 417 418
419 420 421 422 423 424

Ultimate Load Design

Design for ultimate loads DIN 1045-1 (2001)
Biaxial bending, uniaxial stress calculated in y-z axis
Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIla
1.50 1.50 1.50 1.15 1.15 7
Strain limits C1l c2 S1 S2 Z1 72
-3.50 -2.00 3.00 20.00 -3.50 20.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.1000 0.00 0.15 9.00

Tensile forces in the longitudinal reinforcements due to shear are NOT accounted for.
Material of sections uses Ultimate Limit strain-stress law with global safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with global safety factors

MNo. temp Material-  max.compr at max.tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/00] [MPa]

1 0 1.500 -16.67 -2.00 0.00 0.00

2 0 1.150 -478.26 -50.00 478.26 50.00

3 0 1.500 -16.67 -2.00 0.00 0.00

369




SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

IINAKA OPO®HE 390x390
AIASTA/THSH STHN OPIAKH KATASTASH AEITOYPTIKOTHTAZ-EAETXOS PHIMATQSEQS
ULTIMATE SERVICE DESIGN

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER CSO CS1 CS2 CS3 Cs4 CS5
all elements
Default design code is DIN 1045-1 (2001) (Germany)
Klasse (Tab.18): E

Wind zone : Binnenland
Snow load zone : la
Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

All moments will be smoothed out between face and support

Reinforcement will be accounted for sectional values as defined in AQUA
Reinforcements saved as design case LCR 5

Reinforcements become minimum reinforcements

Considered Load Cases
613 614 615 616 617 618
619 620 621 622 623 624

Ultimate Load Design

Design for ultimate loads DIN 1045-1 (2001)
Biaxial bending, uniaxial stress calculated in y-z axis
Safety factors SC-1 SC-2 SC-S SS-1 SS-2 PIlla
1.50 1.50 1.50 1.15 1.15 7
Strain limits Cl C2 S1 S2 zZ1 z2
-3.50 -2.00 3.00 20.00 -3.50 20.00

parameters for reinforcements

Minimum reinforcements compression min. reinforcem. maximum-
Bending. Compress. e/d N/Npl requ. section reinforc.
0.00 [cm2] 0.00 [cm2] 3.50 0.1000 0.00 0.15 9.00

Tensile forces in the longitudinal reinforcements due to shear are NOT accounted for.
Material of sections uses Ultimate Limit strain-stress law with global safety factors
Material of reinforcements uses Ultimate Limit strain-stress law with global safety factors

MNo. temp Material- max.compr at max.tens at tension-
lev. safety stress strain stress strain stiffening
[-1 [MPa] [o/00] [MPa] [o/00] [MPa]

1 0 1.500 -16.67 -2.00 0.00 0.00

2 0 1.150 -478.26 -50.00 478.26 50.00

3 0 1.500 -16.67 -2.00 0.00 0.00
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SOFiSTiK AG - www.sofistik.com

SOFiSTiK Hellas Ltd. - 10433 Athens - Greece - Tel.8220607, Fax 8251632
AQB - DESIGN OF CROSS-SECTIONS (V 13.55-23)

IINAKA OPO®HE 390x390
ATAYTAYIONOT'HEH ®OPEA

Selected Beam Elements
FROM TO INC X-VALUE NC MEMBER CSO CS1
all elements
Default design code is DIN 1045-1 (2001) (Germany)
Klasse (Tab.18): E

Wind zone : Binnenland
Snow load zone : la
Materials

No. 1 C 25/30 (EN 1992)
No. 2 S 500 (EN 1992)
No. 3 C 25/30 (EN 1992)

CS2

CS3

Reinforcement will be accounted for sectional values as defined in AQUA

Reinforcements superposed with existing design case LCR
Reinforcements superposed with existing design case LCR

Considered Load Cases

10 11 12 13 14
20 21 413 414 415
417 418 419 420 421
423 424 613 614 615
617 618 619 620 621
623 624

6
4

5

15
416
422
616
622

Cs4

CS5
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NMAPAPTHMATA

NMAPAPTHMA A AMNOTEAEZMATA YTNOAOTIZMOY ®EPOYZAZ IKANOTHTAZ KATA
EYPQKQAIKA EN 1997-1 KAI DIN 4017

NAPAPTHMA B EAAPOZTATIKOI YINOAOIEZMOI ANTIZETHPIZEQN

ZYMMNPATTONTA FPA®EIA MEAETQN:

POIKOZ ZYMBOYAOI MHXANIKOI- NAMA ZYMBOYAOI MHXANIKOI KAl MEAETHTEZ A.E. — INTEGER SEA 3
ANQNYMH TEXNIKH ETAIPEIA MEAETQN — EMBHX AIAXEIPIZH YAATINQN MOPQON &
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«MEAETH AMNMOXETEYZHZ AKAOAPTQN MAPAAIAKOY

AEY.AM.B. METQMOY BOAOY- EMNEKTAZHZ EEA AEYAMB»

1. EIZArQrH

H AnuoTikry Emixeipnon "Yopeuong Amoxéteuong Meiovog Mepioxng Bodou (AEYAMB),
Katotmiv dievépyeiag O1eBvoug diaywviopolu oUp@wva peE TIG BIATAgeIS TNG 10XUoUCag
vouoBeaiag TTepi avabEoews Kal EKTEAETEWG dNUOCIWY CUUPBACEWY EKTTOVNONG PEAETWV
Kal Tapoxng ocuvagwy utmpeeoiwyv (N. 3316/2005 wg 10xUEl), avEBeoe TNV EKTTOVNON TNG
MEAETNG (TITAOG cuuBaong):
«MEAETH ANOXETEYZHZ AKAOGAPTQN MNMAPAAIAKOY METQIMOY BOAOY —
ENEKTAZHZ EEA AEYAMB»

OTO CUNTTPATTOVTA YPOPEIQ HEAETWV:

e POIKOZ Z0uBoulor Mnxavikoi A.E. (AM YMNEXQAE/FEM 521)

¢ NAMA ZYMBOYAOI MHXANIKOI KAl MEAETHTEZX A.E. (AM YTNEXQAE/TEM 309)
e INTEGER Avwvupn Texviki Etaipeia MeAetwv (AM YIEXQAE/TEM 644)

e EMBHZ ZuuBoulol Mnxavikou A.E. (AM YIMEXQAE/TEM 728)

e XPHZXTOZXZ ZTPATAKOZX lMoAimikdg Mnyxavikog (AM YINEXQAE/TEM 17221)

H oxenki oupBaon petagu tng AEYAMB kKol Twv wg Avw HEAETNTIKWY YPAPEiWV
uttoypdgnke oTig 16.04.2015 (A.MN. 3310/17.04.2015).

2Tnv oUuuPBacn TePIAAPPBAVETAI N EKTEAEON YEWTEXVIKNG €PEUVOG KAl N €KTTOVNON

YEWTEXVIKNG MEAETNG. ZTO TTAQICIO TNG YEWTEXVIKNG MEAETNG €xouv UTTOBANBEI Ta akdAouba:

e «MEAETH AMNOXETEYZHXZ AKAGAPTQON TAPAAIAKOY METQMNOY BOAOY -
EMNEKTAZHXZ EEA AEYAMB». TEQTEXNIKH MEAETH : TEYXOZ 1. NMAPOYZIAZH
KAI A=ZIOAOTMHZH FTEQTEXNIKQN EPEYNQN, 14.12.2015

e «MEAETH AMNOXETEYZHXZ AKAGAPTQON TAPAAIAKOY METQMNOY BOAOY -
ENEKTAZHXZ EEA AEYAMB». TEQTEXNIKH MEAETH : TEYXOZ 2. TEQTEXNIKH
MEAETH OEMEAIQXHZ A/Z KAI EEA, 14.12.2015
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2. XAPAKTHPIZTIKA ANTAIOZTAZIQN

MNa 71 avdykeg Tou €pyou, oTnv TrapaAiokn Trepioxr) Néag Ayxidhou — KpiBapiwy,
TTPOPAETTETAI N KaTaOKeun Oéka TpIwv (13) avTAlooTaciwy, €k Twv otroiwv Ta Tpia (3) Ba

eivar oupBatikou TUTTOU Kal Ta &éka (10) Ba gival TTPOKATAOKEUAOUEVQ.

MNa ™ digpelivnon TwV YEWTEXVIKWY ouvOnkwy €5pacng Kal TNV €KTTOVNON TNG MEAETNG
BepeNiONG EKTEAEOTNKE YEWTEXVIKA €pEUva UTTAIBPOU Kal gpyacTnpiou OTIG BECEIS TwV
avThiooTtaciwv A2, A3, A5.1, A6, A8, A9 kai A11.

e Béoeig Teoodpwy (4) avihiooTtaciwv (A4, A7, A10.1 kai A12) TTou Oev €KTEAEOTNKE
YEWTEXVIKN €peuva, BIEVEPYAONKE YEWAOYIKN KAl YEWTEXVIKI] QvayvwpIon Kal €V CUVEXEIQ
agloAdynon, OTToU XPNOIYOTIOIEITAlI CUVOQNG EUTTEIPIA, N OTToia ava@épeTal o€ iBIOUG
TUTTOUG €00QWV 1 BPAXWV HPE AVAPEVOUEVN TTAPOUOIA YEWTEXVIKA CUPTTEPIPOPA KAl OF

TTapouoIa £pya.

Emiong, 1a avrthiootdola A5.2 kai A10.2, n avaykaidTNTA KATAOKEUNRG TWV OTTOiWV
TIPOEKUYE KATA TNV EKTTOVNON TNG UBPAUAIKAG PEAETNG, OAAG PETA TNV OAOKARpwon TnG
YEWTEXVIKNG €pEUvOG UTTaiBpou Kal gpyaoTnpiou, XwpoBeTouvrtal TTAnciov Béoewv
YEWTEXVIKNG €PEUVAG — AVAYVWPIONG KAl yIa ToV oxXedIOoNO TNG BepeAiwong Toug yivovTal

eKTINNOEIG BaoilOueveS oTa SlIaBECIUa OTOIXEIQ.

Katd tnv ekmrévnon g opIoTIKAG UOPAUAIKAG MEAETNG TTPOEKUWAY TTPOCOETEG AAAAYEG OTO

YEWUETPIKA XAPAKTNPIOTIKA TWV AVTAIOOTACIWY TNG UTTOYn TTEPIOXAG TOU £PYOU.

2UPQWva PE TA ATTOTEAEOUATA TWV EAEYXWY PEUCTOTTOINONG, TTOU OivovTal OTO Teuxog
Mapouaiaong kal AgloAdynong Mewtexvikwyv Epguvwiv, evtotrioTnkav TEPIOXEG duvVNTIKG
ETTIPPETTEIC TTPOG TNV €KONAWGCT TOU QaIvouévou, OTIG BE€oeIc Twv avTAiooTaciwv A3, A6,
A8 kai A9. ETiong, otn otdBun £dpacng tou aviAiooTtaciou A11 evrtoTmifetal pia {uwvn

TTOAU JaAaKN G apyilou, pe Kpouoelg katd tn dokiun SPT, N = 1.

NAOyw Tng onuaciag Tou épyou TTpoTeiveTal N PEATiIWON TOU UTTEDAPOUG HE KATAOKEUN
€EUYIAVTIKAG OTPWONG OTTO KOKKWOES UAIKO TO OTT0i0 Ba GUUTTUKVWVETAI JEXPIGC APVATEWS
ME KAaTAAANAO €EOTTAIONO.

Ta TeAIK& XAPOKTNPIOTIKA TwWV AvTAIOOTOCIWV TTou €feTAlovTal OTn TTAPOUCa HEAETN

divovTal otov akd6Aoubo Trivaka.
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MINAKAZ 2.1 : XAPAKTHPIZTIKA OGEMEAIQZHZ A/
VIos NEEZ
ONOMAZIA EIAOZ AIAXTAZEIZ N'EO BAGOZ
ANTAIOZTAZIOY MEGOAOZ
ANTAIOZTAZIOY / OEMEAIQZHX OEMEAIQZHE EKZKAGHT MAPATHPHZEIZ
MONAAAY BxL) OEMEAIQZHE
(m) (m)
A3 (XPYZH AKTH MENIKH _ AvTioTApIEn pe | Kataokeur €EUyIavVTIKRAG OTPWONG
MTANATIAY) MPGKATMENO KOITOZTPQZH D=220 590 TTa00aAOCaVIdES Tayoug 0.25m
"ENIKH _ AvTiomipiEn pe | Kataokeur e§uyIavTKAG 0TPWONG
A5.1 (BEAANIAIA 1) [TPOKAT/MENO KOITOS TPOSH D =2.20 5.00 S P Tréyouc 0.25m
FENIKH . . i
A5.2 (BEAANIAIA 2) MMPOKAT/MENO KOITOS TRPOSH D =220 5.65 Mpavég 3:1 Edpaaon og Bpdyxo
FENIKH _ AvTioTApiEn pe | Kataokeun €§uyIavTKRg oTpWONG
A6 (BEAANIAIAS) MPOKATMENO KOIMOXTPQIH D=220 620 TT000aA0oaVidES dyoug 0.60m
A8 (ATIOZ FEQPTIOE 1) | TPOKATIMENO FENKH D =2.20 4.65 AvrioTipign pe | Kataokeun ESUYIavTIKiig oTpdong
( ) KOITOZTPQZH e i TTao0aAOCaViIdESG T AYoug 2.40m
A9 (ATIOS TEQPFIOE 2) | MPOKATIMENO FENIKH D=2.20 5.30 AvroTfipign pe | Karaokeur EguyiavTikiig oTpuwong
( ) KOITOXTPQZH e i TTao0aA0CGaViIdES TTAYoUuG 2.70m
FENIKH o . .
A10.1 (MAPAGOX 1) MMPOKAT/MENO KOITOZ TPOSH D =2.20 5.65 Mpavég 3:1 Edpaon og Bpdxo
A10.2 (MAPAGOZ 2) MPOKATMENO FENKH D =3.00 6.70 Mpavég 3:1 ‘Edpaaon o€ Bpdyo
2 KOTOETPOIH =9 : POVEG = poon o€ PRoX
ENIKH _ AvTioTApIEn pe | Kataokeur €EuyIavTIKRG OTPWONG
AT (KPIGAPIA) MPOKATMENO KOIMOZTPQIH D=3.00 620 TT000aA0oaVidES ayoug 1.20m
A12 (ATIOZ TEQPTIOZ, FENIKH
MPOKAT/MENO D =3.00 5.90 Mpavég 3:1 ‘ESpaon o€ Bpdxo
MAPAGOS, KPIOAPIA) KOITOS TPOSH oo paon o¢ Pedx

21OV UTTOAOYIOPO TnG TAong €0paong TwV TIPOKATOOKEUOOUEVWY  AVTAIOOTACIWV
AapBavetal uttdyn 10 BAPOG Tou avtAiooTaaciou, To BAPog TNG TTAAKAG BepeAiwong Kal To
BApPOG Twv UAIKWV ETTAVETTIXWONG TTou TOTToBeTOUVTaI AvwBev TNG TTAdKaG BepeAiwong. H

Tdon €dpacng TOU  UTTOAOYIOTNKE yio KABE TTPOKATAOKEUOOMEVO  AVTAIOOTACIO

TTapouciddeTal oTov akOAouBo TTivaka.

MINAKAZ 2.2 : TAZH EAPAZHZ A/Z

EMBAAON MAXOZ BAGOX
AIAMETPOZ | EMBAAON TAZH
ONOMAZIA BAPOZ A/z A AlS MAAKAZ NAAKAY [ BAGOX A/X MAAKAZ IYY EAPASHS
ANTAIOZTAZIOY / OEMEAIQZHZ | BEMEAIQZHX OEMEAIQZHY
MONAAAX
(KN) (m) (m’) (m’) (m) (m) (m) (m) (kPa)
A3 (PY2H AKTH 30 2.2 3.8 10.89 0.60 5.30 5.90 0.80 57
MANATIAZ) : : : : : : :
A5.1 (BEAANIAIA 1) 30 2.2 3.8 10.89 0.50 4.50 5.00 0.80 50
A5.2 (BEAANIAIA 2) 30 2.2 3.8 10.89 0.35 5.30 5.65 135 55
A6 (BEAANIAIA 3) 30 2.2 3.8 10.89 0.70 5.50 6.20 0.80 61
A8 (AT10Z TEQPTIOZ 1) 30 2.2 3.8 10.89 0.35 4.30 4.65 0.90 45
A9 (AT10Z FEQPTIOX 2) 30 2.2 3.8 10.89 0.50 4.80 5.30 0.90 52
A10.1 (MAPAGOX 1) 30 2.2 3.8 10.89 0.35 5.30 5.65 1.50 56
A10.2 (MAPAGOZ 2) 40 3.0 7.1 16.00 0.40 6.30 6.70 2.50 62
A11 (KPIGAPIA) 40 3.0 7.1 16.00 0.40 5.80 6.20 3.00 62
A2 (ArOZ TEQPTIO2, 40 3.0 7.1 16.00 0.40 5.50 5.90 74
MAPAQOZ, KPIOAPIA) i : ) i i :
ZYMMNPATTONTA FPA®EIA MEAETQN:
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3. ANTAIOZTAZIO A3
3.1 XapakTnpioTIKA avTAIOOTACiOU

To AvtAlootdoio A3 Ba eival TTPOKATACKEUAOUEVOU TUTTOU Kal TTPORAETTETAI VO £dpacBei
otov olkiopo Xpuon AkTA Mavayidg, mAnciov tng aktAg. O YEWTEXVIKEG OUVONKES TNG
TTEPIOXNG EKTIMWVTAI e BAON Ta atmmoTEAEOUATA TNG YeWTPNoNng 2, ye UPOUETPO KEPAAAG
+0.70, n otroia ekTeEAEOTNKE TTANCIOV TNG B€0NG TOU AVTAIOOTOCIOU. ZUPPWVA PE TA TEAIKA
OToIXEia TNG OPIOTIKAG UOPAUANIKAG HEAETNG, TO GPEATIO TOU avTAIOOTaCIOU Ba gival KUKAIKAG
dlaToung o¢ KATOWn, €0WTEPIKNG OlapéTpou 2.20m kai BgpehioveTal o BaBog TTepi Ta
5.90m atd tnv €mM@AveId TOU £DAPOUG PE YEVIKN KOITOOTPpwOon. To UWOUETPO PUOIKOU
eddagoug otn Bon Tou avrtAiooTaaciou givar +0.80.

270 TEUXOG TNG YEWTEXVIKNG HEAETNG OI UTTOAOYIOWOI £yIvav yIa AVTAIOOTACIO PE DIOOTACEIG
D=2.00m ka1 oT1a8un BeueAiwong oe PaBog 3.50m. Bdoel Twv TEAIKWV dIAOTACEWV TOU
QavTAIOOTOCIOU  €VNUEPWONKE Kal OPICTIKOTIOINONKE n  TouR oxedlacyou n  OToia
TTAPOUCIAgeTal aKOAOUBWG:

+0.80 YOIZTAMENO EAADOX
N | | | | N W | | | - | | 3I | -
XANIKEZ : 9% Y= 19.0 kN/m
BP0 2 AMMOZ : 62% c'= 5.0 kPa
+0.00 (0.80) ¥ NEMT/KA: 29% Q= 275°
T APTINOZ: 0% Es = 7 000 kPa

-1.00 (1.80 SC-SM,SM) Nspt=7

XANKES : 9% y= 19.0 kN/m
ITPQIH A AMMOS : 62% c'= 5.0 kPa
AEMT/KA: 29% o= 275°
APTINOS: 0% Es = 7 000 kPa
(SC-SM,SM)
-3.65 (4.45) Nspt= 7

v= 25.0 kN/m?®
2TPQIHT FNEYSIOSXISTONOOS c= 250 kPa
BA = IV 0= 340°
-9.20 (10.00) RQD = 0% E= 200 MPa

2x. 3.1: l'ewrexvikn Toun oxediacuou A2 A3 (yewrpnon 2)
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3.2 MeA£€tn BgpeAiwong

3.2.1 Pépouaa ikavoTnTa axedIACLOU

EtmravaUTroloyioTnke n @€pouca IKavoTNTa oXeDIAOHOU TOU UTTEOAPOUG CUUQWVA HE TIG

TENIKEG BlaoTAOEIG BepeANiwong Tou avTAiooTagiou kal TTPOKUTITEN (BA. MapdpTtnua A):
*quia = 528kPa, yia oTaTIKG QopTia, Kal
*quid = 739kPa yia ogiopIka @opTia

O1 avwTépw TIYEG €ival PeEYOAUTEPEG aTTO TNV avauevopevn T1aon €d6paong g=57kPa.
Al0TTIoTWONKE PEYAAN algnon TG PEPOUCAG IKAVOTNTAG OXEDIAOUOU O OUYKPION PE TOUG
TTPONYOUHEVOUG UTTOAOYIOHOUG, Adyw TnG BaButepng véag oTdbung BeueAiwong Kai TnG

£0pa0oNG 1T TWV UANIKWV TNG YEWTEXVIKNG oTpwong B.

3.2.2 YmoAoyioudg kabilnoswv

H otdBun OeueAiwong tou aviAiootaciou A3 Trpoteivetal g BdBog 5.90m. H T1don

UTTEPKEINEVWYV OTO BABOG auTo €ival:
oy = (hwxy) + (hxy)=
0.80m x 19kN/m® + 1.95m x 9kN/m® + 3.15m x 11kN/m°® = 67.4 kPa
H pé€yiotn avarmrruoodpevn Tdon oto £€6a¢pog AOyw TNG KATAOKEURG Tou avTAlooTaciou A3

EKTIUATOI O€ qyn = 57kPa Trepitrou, n otroia €ival YIKPOTEPN TNG YEWOTATIKNAG TAONG Kal

OUVETTWG deV avapévovTal KaBIgroEIg.

3.2.3 Aciktng eddpoug

NAOyw Twv opeANTEWV avapevopevwy Kabifnoswy, o Oeiktng €dd@oug oTn OTPWOoN
¢dpaong uttoAoyioTnke cUu@wva pe T oxéon Beton Kalender, ks = 7.6 MN/m°, ue

TTpoTEIVOpEVO SeikTn £8G¢PoUC ks = 7.5 MN/m?®,

3.2.4 Avriuetwirion ¢ advwong

AT TOUG UTTOAOYIOPOUG TOU €AEyXOU €vavtl aviywong Aoyw Avwong TTPOEKUYE
ouvteAeoTAG aoc@dAciag SF=1.01>1.00, oUppwva pe TOV OTToi0 Ogv QTTAITEITAI AfYn

METPWV TTPOCTACIOG.

3.2.5 BeAriwon eddpoug

Mpoteiveral yia TN dIapdpPwaon daTTEdOU £pYATiag Kal TNV KAAUTEPN KATAVOUT TWV TACEWV
euyiavon axoug 25cm, amd okupa diaBdduiong 25/63mm, o€ pia oTpwon Twv 25cm. Ta

UAIKG Ba UuPTTUKVWVOVTAI JEXPIG ApVAOEWS E KATAAANAO £EOTTAIOUO.
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3.2.6 Avrioripién — Euotd6eia mpavwv

O1 ekoKa@EG yia Tn BepeAiwon Tou avTAlooTagiou, aTTaIToUV TNV AvTIOTAPIEN TWV TTAPEIWV
ME TTacoalooavideg Kal TOTToBETNON avTnpidwyv ot KAatdAAnAeg otdBbueg. lMporteiveTal n
€UTTNEN TacocaAhooavidwy, uAkoug 9m, diatopng LARSSEN L603, ToidtnTag XaAupa S275
) 10000vaun. Oa ToTToBeTNBOUV dUO TelpEg avnpidwy, CHS 406.4 x 6, TToiIdTNTag XAAUBa
S235, o1 o1dBbueg -1.00m kai -4.00m. To oUVOAO Twv UTTOAOYICPWY TNG AVTIOTAPIENG
TTapouciddetal oto Mapdptnua B. Katd TN @aon Twv ekokagwyv Ba atraitnBouv avtAfoEIg

UTTOYEiWV UdATWYV aTTd TO OKAUMA.

4. ANTAIOZTAZIO A5.1
4.1 XapaKTnPIOTIKA avTAlooTaCiOU

To AvTtAlootdolo A5.1 Ba €ival TTpoKaTaoKeuaopévou TUTTOU Kal TTpoRBAETTETAI va €dpacBei
otov oikioué BeAavidid, mAnciov Tng aktg. O1 YEWTEXVIKEG OUVOAKEG TNG TTEPIOXNAG
EKTINWVTAI YE BAON Ta OTTOTEAEOPATA TNG yewTpnong M3, ye uwoueTpo KeaAng +0.60, n
oTroia ekTeAé0TNKE TTANCioV TG B€0ng Tou avTAIooTagiou. ZUPNPWVA YE T TEAIKA OTOIXEIO
TNG OPIOTIKAG UBPAUAIKNG MEAETNG, TO @PEATIO TOU avTAlooTaoiou Ba gival KUKAIKAG
dlaToung oe KATOWn, €0WTEPIKAG OlapéTpou 2.20m kal BepeAioveTal o BaBog Trepi Ta
5.00m atmd tnv €m@Aveld ToU £DAPOUG PE YEVIKI KoITOOTpwon. To UWOUETPO PuUOIKOU
eddagoug otn B€on Tou avThiooTaaciou givar +0.80.

2T0 TEUXOG TNG YEWTEXVIKNG HEAETNG OI UTTOAOYIOUOI £yIvav YIa avTAIOOTACIO e BIOOTACEIG
D=2.00m ka1 o1a8un BeueAiwong oe PaBog 4.00m. Bdoel Twv TEAIKWV dIAOTACEWV TOU
avTAIOOTOCOIOU  EVNUEPWONKE Kal  OPICTIKOTIOINONKE N Tou oOxedlaouou n  oTroia
TTAPOUCIAZETAI OKOAOUBWG:

+0.80 YOIZTAMENO EAADOZ
T T L/ E—

211 #523a e AMMOZ : 56% c'= 10.0 kPa
+0.00 (0.80) W NEMT/KA: 30% Q'= 335°

T (SC-SM,SM) Es = 10 000 kPa
Nspt= 17

420(500) ...
2TAGMH ©GEMENIQZHZ AZ/A5.1
-6.20 (7.00)

2x. 4.1: ['ewrexvikn Toun oxediacuou A2 A5.1 (yewrtpnon 3)
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4.2 MeAéTtn Bepelimong

4.2.1 @épouaa ikavotnTa oxedIACUOU

EtmravaiTroloyioTnke n @épouca IKavoOTNTa oXedIAOPOU TOU UTTEOAPOUG CUUQWVA HE TIG

TENIKEG BlaoTAOEIG BepeAiwong Tou avtAiooTaadiou Kal TTPOKUTITEl (BA. Mapdptnua A):
*quia = 678kPa, yia oTaTIKG QopTia, Kal
*quita = 950kPa yia osiopikd gopTia

O1 avwTépw TIYEG €ival PEYOAUTEPEG aTTO TNV avauevopevn T1aon £d6paong g=50kPa.
AloTmoTwONKE PIKPA augnon NG @Epoucag IKavoTnTag oxediaouol o€ oUYKPIon PE TOUG

TTPONYOUUEVOUG UTTOAOYIOUOUG.

4.2.2 YmoAoyiouds kabilnoswv

H otdBun BepeAiwong Ttou avrtAiootaciou A5.1 trpoteivetal oe BdBog 5.00m. H tdon

UTTEPKEINEVWY OTO BABOG auTo €ival:
oy = (hwxy) + (hxy)=
0.80m x 21kN/m® + 4.20m x 11kN/m® = 63.00 kPa
H péyiotn avatrruocoopevn Tdon oTo £€6a@pog Adyw TNG KATAOKEUNG Tou avTAlooTaoiou A5.1

EKTIUATOI O€ qn = 50kPa Trepitrou, n otroia €ival YIKPOTEPN TNG YEWOTATIKNAG TAONG Kal

OUVETTWG deV avapévovTal KaBIgroEIg.

4.2.3 Aciktng edagoug

NAOyw Twv apeAnTEWV avapevopevwy Kabifnocwyv, o Oeiktng €dd@oug oTn OTPWOoN
¢dpaong uttoAoyioTnke cUu@wva pe T oxéon Beton Kalender, ks = 7.6 MN/m°, e

TTpoTEIVOpEVO SeikTn £8G¢POUC ks = 7.5 MN/m®,

4.2.4  AvVTIUETWTTION TS QvWOong

AT TOUG UTTOAOYIOPOUG TOU €AEyXOU €vavtl aviywong Aoyw Avwong TTPOEKUYE
ouvteAeoTAG aoc@dAciag SF=1.07>1.00, oUp@wva pe TOV OTToi0 Ogv ATTAITEITAI Afyn

METPWV TTPOCTACIOG.

4.2.5 BeAtiwon ed6dpoug

Mpoteiveral yia TN diapdpPwaon daTTEdOU £pYATiag Kal TNV KAAUTEPN KATAVOUT TWV TACEWV
gguyiavon axoug 25cm, ammd okupa diaBdduiong 25/63mm, o€ pia oTpwon Twv 25cm. Ta

UAIKG Ba cUPTTUKVWVOVTAI JEXPIG ApVAOEWS HE KATAAANAO £EOTTAIOUO.
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4.2.6 Avrioripién — Euotd6eia mpavwv

O1 ekoka@ég yia Tn BgpeAiwon Tou avtAiooTaciou Ba yivouv Pe avTIOTAPIEN TWV TTAPEIWV
OTTWG TTEPIYPAPETAlI OTO TEUXOG MewTeEXVIKNG MeAéTNG Oeuediwong A/Z kai EEA. Katd Tn

@Aaon TwV eKOKaQWVY Ba armaitnBolv avtAnoeig uttoyEiwy UdATWY atrd TO OKANMA.

5. ANTAIOZTAZIO A5.2
5.1 XapoaKTnpioTIKA avTtAlooTaCiOU

To AvTtAiooTdolo A5.2 Ba ival TTpoKATAOKEUAOPEVOU TUTTOU Kal TTPORAETTETAI va €dpacBei
oTov OIKIONO BeAavidid, TTAnciov TNG aktg. 2Tn B€on Tou avtAlooTaciou dievepyndnke
YEWAOVIKN KAl YEWTEXVIKI avayvwplion, KoBwg Oev eKTEAEOTNKE YEWTEXVIKA €PEuva, KATA
TNV oTToia eKTIUABNKE OTI TO avTAlooTdolo Ba edpacTei o€ Bpayxwdeg uttoRabpo (gn.sch).
SUPQwva pe T TEAMIKA OTOIXEIM TNG OPIOTIKNAG UDBPAUAIKNG MEAETNG, TO @QPEATIO TOU
avtAiooTagiou Ba €ival KUKAIKNAG BIATOPAG 0 KATOWN, €0WTEPIKAG dlapéTpou 2.20m Kai
BepeNwveTal oe BaBog Tepi Ta 5.65m ammd TNV EM@EAVEID TOU €OAPOUG HE YEVIKA
KoITOoTpWOnN. To uPOUETPO PuaIKOU edAPoug 0Tn BEon Tou aviAiooTaciou eival +1.35. Z10
TEUXOG TNG YEWTEXVIKAG UEAETNG Ol UTTOAOYIOUOI £yIvav yid QVTAIOOTAOIO PE DIAOTACEIG

D=1.50m ka1 o1a0un BepeAiwong o€ BaBog 3.90m.

5.2 MeA£€tn BgpeAiwong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabICAoelg, o deiktng edApoug Tou
avTAiooTagiou Kal 0 €AeyXog évavtl avwong emavadtroAoyifovial BAcel Twv TEAIKWV
dlaoTdcewv Tou avTAlooTaciou. Etriong emavegeTdletal n avaykn BeAtiwong Tou €dd@oug

BepeAiwong Kal avTIOTAPIENS TWV TTPOCWPIVWYV TTPAVWYV EKOKAQNG.

5.2.1 ®épouaa ikavotnTa axedIaooU

H @épouca ikavoTnTa oxediaopoU Tou uTTedAPoUG dev PETORAAAETAI OE OUYKPION MPE TIG
TTPONYOUUEVEG EKTIUACEIG, KOBWG TO avrthiooTtdoio A5.2 avapévetar va edpacTei o€

Bpaxwdeg uttoRabpo.

5.2.2 YmoAoyiouds kaBilnoswv

2UNQWVa JE TNV ETTITOTTIO YEWAOYIKA KOl YEWTEXVIKI avayvwplion, To aviAlooTdaoio A5.2
EKTINATOI OTI €dpadeTal o€ Ppaxwdeg uTTORABPO Kal KaTd CuveTTEla o1 KaBidroeig Ba eivai

TIPOKTIKA QUEANTEEG.
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5.2.3 Aciktng edagpoug

NAOyw Twv apeAnTEWV avapevopevwy Kabifnoswy, o Oeiktng €dd@oug oTn OTPWwon
¢dpaong utroloyioTnke cUP@wva pe Tn oxéon Beton Kalender, ks = 454.5 MN/m®, pe
TTPOTEIVOpEVO BEiKTN £8GPOUC Ks = 200.0 MN/m®.

5.2.4 Avriuetwimion ¢ advwong

ATTO TOUG UTTOAOYIOHOUG TOU €AEyXOU €vavtl aviywong Aoyw Avwong TTPOEKUYE
OuvTeAeOTAG aoPdAciag SF = 1.15>1.00, cUP@WvVA PE TOV OTTOI0 eV ATTAITEITAI Afjyn

METPWV TTPOCTACIOG.

5.2.5 BeAriwon eddpoug

Aev atraiteital KaBwg 1o avTAIooTdalo dpdleTal o€ Bpaxwdeg uTToRadpo.

5.2.6 Avrioripién — Euotd6eia mpavwyv

H ekokagry Tou okAuupatog BepeAiwong Tou avrAlootaciou duvartal va yivel pe KAion
mpavwy 3:1 (U:B) yia TO TUAMG TNG EKOKOQNG EVTOG BPAxou, evw OE TTEPITITWON TTOU
ouvavTnBei em@avelokog £0aPIKOG JavOUag amoodBpwong WIKPOU TTAXOUG, N EKOKAPN

TTpoTeiveTal va yivel ge kAion 1:1 (u:p).

6. ANTAIOZTAZIO A6
6.1 XapakKTnPIoTIKG avTAIOCTOCIOU

To AvtAlootdolo A6 Ba eival TTPOKATACKEUAOUEVOU TUTTOU Kal TTPORAETTETAI va £dpacBei
oToV OIKIONO BeAavidid, mAnciov NG akmig. O1 yewTeEXVIKEG OUVOAKEG TNG TTEPIOXNG
EKTINWVTAI YE BAON Ta OTTOTEAEOPOTA TNG yewTpnong M4, ye uwoueTpo Kepaiig +0.70, n
oTToia eKTEAEOTNKE TTANCIoV TNG B€0ong Tou avTAlooTaciou. ZUP@WVaA JE Ta TEAIKA OTOIXEIO
TNG OPIOTIKAG UBPAUAIKNG MEAETNG, TO @PEATIO TOu avtAlooTaciou Ba eivalr KUKAIKAG
dIaTOuNG O€ KATOWNn, €0WTEPIKNAG dlapétTpou 2.20m kai BepeAiwvetal o BaBog Tepi Ta
6.20m atmd TNV €mMPAVEID TOU £DAPOUG HPE YEVIKI KOITOOTpwon. To UuWOPETPO PUOIKOU
edagoug otn Béon Tou avrhiooTtaciou gival +0.80. ZT10 TEUXOG TNG YEWTEXVIKNAG MEAETNG OI
uttoAoyiopoi éyivav yia avtAiooTdolo pe dilaotdoelg D=1.50m kai o1d0un BsueAiwong o€
BdBog 3.00m. Bdoel Twv TEAIKWV OI0OTACEWV TOU QVTAIOOTACIOU €vNUEPWONKE Kal

OPICTIKOTTOINBNKE N TOPA OXEBIAOUOU N OTToia TTaPOUCIAdeTal aKOAOUBWG:
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+0.80 YOISTAMENO EAADOX
N | - || || | B || || | - | || 3.:-:
XAIKEZ : 16% y= 19.0 kKN/m
2TPQZH A
AVMMOZ : 70% c'= 0.0 kPa
+0.00 (0.80) ¥ NEMT/KA: 14% Q'= 26.0°
T APTINOZ: 0% Es = 6 500 kPa

XAANKES : 40% AEMT/KA: 19%
ZTPQZH B1 AMMOS. @ 42% APTINOS: 0%

XANKES : 52% y= 21.0 kN/m
ZTPQIHT AMMOS : 20% c'= 5.0 kPa
AEMT/KA: 18% 9= 35.0°
(GC) Es= 50000 kPa
-7.50 (8.30) Nspt = 50

2x. 6.1: ewrexvikn Toun oxediacuou A2 A6 (yewrpnon 4)

6.2 MeAérn Bgpeliwong

H @épouca ikavoTnTa oxedlaouou, Ol aVOPEVOUEVEG KaBICNOEIG, 0 OEIKTNG EBAPOUG TOU
avtAlooTaciou Kal 0 €Aeyxog €vavtl avwong emavaltroloyifovral BAcel Twv TEAIKWY
dlaoTdoewv Tou avtAiooTtaciou. Etriong emaveetdletal n avaykn BeAtiwong Tou €dd@oug

BepeAiwong Kal avTIoTAPIENS TWV TTPOCWPIVWYV TTPAVWY EKOKAQNG.

6.2.1 ®épouaa ikavotnTa axedIACLOU

EtravadtroAoyioTnke n @épouca IKAVOTNTA OXEOIOOPOU TOU UTTEOAQPOUG CUUQWVA HE TIG
TENIKEG BlaoTAOEIG BepeAiwong Tou avtAiooTaagiou kKal TTPoKUTTTEl (BA. Mapdptnua A):
*quia = 528kPa, yia oTaTIKG QopTia, Kal

*quid = 739kPa yia ogiopIka @opTia
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O1 avwTépw TIYEG €ival PEYOAUTEPEG aTTO TNV avauevopevn T1aon €d6paong g=61kPa.
Al0TTIoTWONKE PEYAAN algnon TNG PEPOUCOG IKAVOTNTAG OXEDIAOUOU 0 OUYKPION PE TOUG
TTPONYOUHEVOUG UTTOAOYIOHOUG, AOyw TNG KATOOKEUNG €EUYIQVTIKAG OTPWONG Kal TNG

£0paONG TTi TWV UANIKWV TNG YEWTEXVIKNG oTpwong I

6.2.2 YmoAoyioudg kaBilnoswv

H otdBun OeueAiwong tou aviAiootaciou A6 Ttrpoteivetal o BabBog 6.20m. H T1don

UTTEPKEINEVWY OTO BAB0G auTo €ival:

o,=(hwxy)+(hxy)=
0.80m x 19kN/m?® + 2.20m x 9kN/m? + 3.20m x 10kN/m?® = 67.0kPa

H péyiotn avarmrtuoodpevn Tdon oto £€6a¢pog AOyw TNG KATAOKEUNG Tou avTAlooTaciou A6
EKTIUATOI O€ Qyn = 61kPa Trepitrou, n otroia €ival PIKPOTEPN TNG YEWOTATIKNAG TAONG Kal

OUVETTWG deV avapévovTal KaBIgroEIg.

6.2.3 Aciktng eddpoug

NAOyw Twv opeAnTEWV avapevopevwy Kabifnoswy, o Oeiktng €dd@oug oTn OTPWon
¢dpaong utohoyioTnke cUPQwva pe Tn oxéon Beton Kalender, ks = 37.9 MN/m®, pe
TTpoTevopevo deiktn eddpoug ks = 35.0 MN/m®. Z1ov utrohoyiopd Tou BeikTn £8GPOUC
AapBaveTal To HETPO CUMTTIECTOTNTAG TNG €CUyIAVTIKAG oTpwong, Es = 50MPa, Adyw Tou

MEYAAOU TTAXOUG TNG.

6.2.4 AvriueTwirion ¢ avwong

ATTO TOUG UTTOAOYIOPOUG TOU €AEyXOU €vavtl aviywong Aoyw Avwong TTPOoEKUYE
OuvTeAEOTAG aoPdAciag SF = 1.02>1.00, cUPQWVA PE TOV OTTOIO0 eV QTTAITEITAI Afjyn

METPWV TTPOCTACIOG.

6.2.5 BeAriwon eddpoug

A6yw NG aAAayng Tou BdaBoug BepeAiwong Tou avTAIOOTOCIOU TPOTTOTTOIOUVTAl T PETPA
BeATiwong Tou £8APOUG Kal TTPOTEIVETAI N KOTAOKEUH OTPWONG £Euyiavang atrd KOKKWOEG
UAIKG TTaxoug 0.60m. To kaTtwTtepo TuApa Tayxoug 0.30m Ba KoTaoKeuaoTel aTro
ANIBocUVTpIPPa Kal TO UTTOAOITTO TURMA, atrd okUpa diapdabuiong 25/63mm, og yia oTpwaon

Twv 30cm. Ta UAIKG Ba GUUTTUKVWVOVTAI HEXPIG APVACEWG JE KATAAANAO €EOTTAIOO.

6.2.6 Avriomipién — Euordbeia mpavwy

O1 ekoKa@EG yia Tn BepeAiwon Tou avTAlooTagiou, aTTaItouV TNV avTIoTAPIEN TWV TTAPEIWV

ME TTaooaAooavideg Kal TOTTOBETNON avinpidwv ot KATdAAnAeg oT1dBueg. MpoTteivetal n

ZYMMNPATTONTA FPA®EIA MEAETQN:

POIKOZ ZYMBOYAOI MHXANIKOI- NAMA ZYMBOYAOI MHXANIKOI KAl MEAETHTEZ A.E. — INTEGER SEA 14
ANQNYMH TEXNIKH ETAIPEIA MEAETQN — EMBHX AIAXEIPIZH YAATINQN MOPQON &

MEPIBAAAONTOZ - ZTPATAKOZ XPHZTOZ MoAimikég Mnxavikog



«MEAETH AMNMOXETEYZHZ AKAOAPTQN MAPAAIAKOY

AEY.AM.B. METQMOY BOAOY- EMNEKTAZHZ EEA AEYAMB»

¢uTTnén maocoalooavidwy, prikoug 10m, diatoung LARSSEN L605, 1roiotnTtag XaAuBa
S275 1} 10000vaun. Oa TotmoBeTnBouv duo otipég avinpidwy, CHS 406.4 x 6, TTOIOTNTAG
XO0AuBa S235, oTmig otdBueg -1.00m kair -4.00m. To oUvoAO TwV UTTOAOYIOUWYV TNG
avTioTApIENG TTapouacidletal oto lMapdptnua B. Katd 1t ¢@don Twv ekokapwv Ba

atraitnBouv avTAfoEIg UTToyEiwY UBATWY ATTO TO OKANMA.

7. ANTAIOZTAZIO A8
7.1 XapaKTnPIoTIKA avTAIOCTOCIOU

To AvtAlootdoio A8 Ba eival TTpoKATACKEUAOUEVOU TUTTOU Kal TTPORAETTETAI VO £dpacBei
oTov oIkiIopd Ayiou Mewpyiou, TTANGiov TNG aKTAG. O1 YEWTEXVIKEG OUVOAKES TNG TTEPIOXNS
EKTINWVTAI YE BAON Ta OTTOTEAEOPATA TNG yewTpnong M5, ye uwoueTpo KeaAng +0.40, n
oTroia ekTeAéoTnke o€ atmréaTacn 100m Trepitrou atrd TN B£0N Tou avTAlooTagiou. ZUPPWva
ME Ta TEAIKA OTOIXEIO TNG OPIOTIKAG UOPAUAIKAG HEAETNG, TO PPEATIO TOU avTAlooTaciou Ba
gival KUKAIKNG S10TouAG o€ KATOWn, €0WTEPIKAG dlapéTpou 2.20m kal BepeNILOVETAI OE
BdBog Tepi T 4.65M AT TNV E€MEPAVEIA TOU €DAQPOUG ME YEVIKNA KOITOOTpwOn. To
UYOUETPO QuOIkou e€ddgoug oTtn Béon Tou avihiooTaciou eivar +0.90. 210 TEUXOG TNG
YEWTEXVIKNG MEAETNG oI UTTOAOYIOMOI €yivav yia avTAlooTdolo pe diaoTtdoelig D=2.00m kai
oTaBun Bepediwong oe BaBog 4.40m. Bdoel Twv TEAIKWY dIAOTACEWY TOU QVTAIOOTAGIOU
EVNUEPWONKE Kal OPICTIKOTTOINBNKE n TouRl oxedlaopoUu n  oTfoia  TrapouaiadeTal

OKOAOUBWG:
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+0.90 YOIZTAMENO EAADOS
SN S SN SN SN S SEE S S S S S S S
XANKEZ : 11% V= 21.0 kN/m

2l 2 AMMOS. : 78% c'= 5.0 kPa

+0.00(0.90) W AEMT/KA: 11% 9= 320°
—  (SW-SM) Es= 30000 kPa

-1.60 (2.50) Nspt = 53

XANKES : 11% v= 19.0 kN/m?
375(465 _ ___ _ _ AMMOZ : 61% __ _ ___ _c¢=___ ___{ 00 kPa ___ ___ ___
STAOMH GEMEAIQEHE ~ AEMT/KA: 29% Q= 26.0°
AZ/A8 APTINOS: 3% Es = 6 500 kPa
STPQIH T (SC-SM,SC)
-6.10 (7.00 Nspt= 6

2x. 7.1: l'ewrexvikn Toun oxediacuou A2 A8 (yewrpnon 5)

7.2 MeAérn Bgpeliwong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabiAoeig, o deiktng edd@oug Tou
avtAlooTaciou Kal 0 €Aeyxog €vavtl avwong emavaltroloyifovral BAcel Twv TEAIKWV
dlaoTdoewv Tou avtAiooTtaciou. ETriong emavegetaddetal n avaykn BeAtiwong Tou edApoug

BepeAiwong Kal avTIOTAPIENS TWV TTPOCWPIVWYV TTPAVWY EKOKAQNG.

7.2.1 ®épouoa ikavotnTa oxedIACLOU

EtravadtroAoyioTnke n @épouca IKAVOTNTA OXEOIOOPOU TOU UTTEOAQPOUG CUUQWVA HE TIG
TENIKEG BlaoTAOEIG BepeAiwong Tou avtAiooTaagiou Kal TTPoKUTTTEl (BA. Mapdptnua A):
*quia = 211kPa, yia oTaTIKG QopTia, Kal

*quid = 295kPa yia ogiopIka @opTia

O1 avwTépw TIYEG €ival PeEYOAUTEPEG aTTO TNV avauevopevn T1aon £d6paong g=45kPa.
Al0TToTWONKE auénon TG @EPOUCAg IKAvOTNTOG OXedIOOPOU O OUYKPION HE TOUG
TTPONYOUHEVOUG UTTOAOYIOHOUG, AOYyw TNG KATOOKEUNG €EUYIQVTIKAG OTPWONG Kal Tng
£0paONG 1T TWV UANIKWV TNG YEWTEXVIKNG oTpwong A.
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7.2.2 YmoAoyiouds kaBi{noswv

H otdBun OeueAiwong tou aviAiootaciou A8 Ttrpoteivetal o BdaBog 4.75m. H T1don

UTTEPKEINEVWY OTO BAB0G auTo €ival:

o,=(hwxy)+(hxy)=
0.90m x 21kN/m® + 1.60m x 11kN/m® + 1.50m x 10kN/m? + 0.65m x 9kN/m?® = 57.35 kPa

H pé€yiotn avarmrruoodpevn Tdon oto £€60¢pog Adyw TNG KATAOKEURG Tou avTAlooTaciou A8
EKTIUATOI O€ Qn = 45kPa Trepitrou, n otroia €ival PIKPOTEPN TNG YEWOTATIKAG TAONG Kal

OUVETTWG dev avapévovTtal KaBIgroEIg.

7.2.3 Aciktng eddpoug

NAOyw Twv apeAnTEWV avapevopevwy Kabifnoswyv, o Oeiktng €dd@oug oTn OTPWOoN
¢dpaong utoloyioTnke cUP@wva pe Tn oxéon Beton Kalender, ks = 37.9 MN/m®, pe
TTPOTEIVOpEVO BeikTn £dAPOUC ks = 35.0 MN/m®. O SeikTng e8a@pouc utrohoyideTal yia PETPO
ouuTieoToTNTAG ES = 50MPa, Aaufdavovtag utréyn Tn augnaon Tou HETPOU CUMTTIECTOTNTOG

META TNV KATAOKEUN TwV PETPWYV BeATiwong Tou £dd@ouUG.

7.2.4 AvriueTwITion ¢ advwong

ATTO TOUG UTTOAOYIOPOUG TOU €AEyXOU €vavtl aviywong Aoyw Avwong TTPOEKUYE
OuvTeAEOTAG aoPdAciag SF = 1.09>1.00, cUPQWVA PE TOV OTTOI0 eV QTTAITEITAI Afjyn

METPWV TTPOCTACIOG.

7.2.5 BeAriwon eddpoug

MpoTeiveTal n TPOTTOTTOINON TWV PETPWV BEATIWONG TOU €DAPOUG PE AVTIKATAOTACN TWV
XOAIKOTTOOOAAWY atmd oTpwaon eguyiavong ammd KokKWOEG UAIKO Trdyxoug 2.40m. To
KaTwTEPO TUARua TTayxoug 1.00m Ba kataokeuaoTei ammd AIBOCUVTPINUO OE OTPWOEIG TWV
50cm kai To uttéAoITTo TuAUA, atrd okupa diaRdbuiong 25/63mm, o oTpwaoelg Twv 30cm.

Ta uNIkK& Ba CUPTTUKVWVOVTAI JEXPIG OPVAOEWS ME KATAAANAO £EOTTAIOUO.

7.2.6 Avriotnpién — Euordbeia mpavwy

O1 ekoKa@EG yia Tn BepeAiwon Tou avTAlooTagiou, aTTaItouV TNV AvTIOTAPIEN TWV TTAPEIWV
ME TTaooaAooavideg Kal TOTTOBETNON avinpidwv ot KATdAAnAeg oT1dBueg. MpoTteiveTal n
¢utTnén maocoalooavidwy, pikoug 17m, diatoung LARSSEN L430, 1roiotnTtag XaAuBa
S275 1 100d0vaun. Oa TomoBeTnBoUV duo ocIpég avinpidwy, CHS 406.4 X 12, TTOI0TNTOG
XO0AuBa S235, oTmig otdBueg -1.50m kair -4.50m. To oUvOAO TwV UTTOAOYIOPWV TNG
avTioTApIENG TTapoucidletal oto lMapdptnua B. Katd 1t ¢@don Twv ekokapwv Ba

atraiTnBolv avTAROEIG UTTOYEIWV UBATWY ATTO TO OKAUMA.
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8. ANTAIOZTAZIO A9
8.1 XapakTnpIoTIKA avTAIOOTACiOU

To AvtAlootdoio A9 Ba eival TTPOKATACKEUAOUEVOU TUTTOU Kal TTPORAETTETAI VO £dpacBei
oTov oIKIoNO Ayiou Mewpyiou, TTAnaiov TNG akTAG. O YEWTEXVIKEG OUVONKES TNG TTEPIOXNAS
EKTINWVTAI YE BAON TA OTTOTEAEOPOTA TNG YewTpNnong 6, pe uwoueTpo Keaing +1.20, n
otroia ekTeAé0oTNKE O€ atmréaTacn 30m Trepitrou atod Tn B€on Tou AvTAIoOTACIoOU. ZUNpWVaA
ME Ta TEAIKA OTOIXEIQ TNG OPIOTIKAG UBPAUAIKNG MEAETNG, TO PPEATIO TOU avTAlooTaagiou Ba
gival KUKAIKAG SlaTouAG o€ KATOown, €0WTEPIKAG dlapéTpou 2.20m kal BepeNilOveETal O€
BdBog mepi T 5.30mM amd TNV €mMEPAVEID TOU €DAPOUG ME YEVIKN KoITOOTpwon. To
UYOUETPO QuOIkou e€ddgoug oTn B€éon Tou aviAilooTtaciou eivar +0.90. 210 TEUXOG TNG
YEWTEXVIKNG MEAETNG oI UTTOAOYIOMOI €yivav yia avTAlooTdolo Pe diaoTtdoelig D=2.00m kai
oTG0un BepeAiwong oe BAaBog 3.40m. Bdoel Twv TEAIKWY dIA0TACEWY TOU aVTAIOOTAGIOU
EVNUEPWONKE KAl OPICTIKOTTOINONKE N Topr oxedlaopou n  oToia  TTapouciadeTal
aKOAOUBWG:

+0.90 YOISTAMENO EAADOX

STPQ>H B ASBEXTONOOZ y= 26.0 kN/m*®
B.A = II-lll c= 39000 kPa
RQD = 0% 9= 29.0°
E= 6 850 MPa
-9.10 (10.00)

2x. 8.1: ewrexvikn Toun oxediacuou A2 A9 (yewrpnon 6)

8.2 MeAérn BgpeAiwong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabICAoelg, o deiktng edd@oug Tou
avtAlooTaciou Kal 0 €Aeyxog €vavtl avwong emavaltroloyifovral BAcel Twv TEAIKWY
dlaoTdoewv Tou avTAiooTtaciou. Etriong emavegetaddetal n avaykn BeAtiwong Tou edApoug

BepeAiwong Kal avTIoTAPIENS TWV TTPOCWPIVWYV TTPAVWY EKOKAQNG.

8.2.1 ®épouaa ikavotnra axedIaooU

EtravadTtroAoyioTnke n @épouca IKAVOTNTA OXEOIOOPOU TOU UTTEOAPOUG CUUQWVA HE TIG
TENIKEG BlaoTAOEIG BepeAiwong Tou avtAiooTaadiou Kai TTPOKUTTTEl (BA. Mapdptnua A):
*quia = 242kPa, yia oTaTIKG QopTia, Kal
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*quird = 339kPa yia ogiopIka @opTia

O1 avwTépw TIYEG €ival PeyOAUTEPEG aTTO TNV avauevopevn T1aon €d6paong g=52kPa.
Al0TTIoTWONKE PEYAAN algnon TNG PEPOUCAG IKAVOTNTAG OXEDIAOoUOU O OUYKPION PE TOUG
TTPONYOUHEVOUG UTTOAOYIOHOUG, AOyw TnG KATAOKEUNG €EUYIQVTIKAG OTPWONG Kal TNG

¢€dpaang e1ri Tou Bpayxwdoug uTToRaBpou (YewTeXVIKA oTpwon B).

8.2.2 YmoAoyioudg kabilnoswv

H otdBun OeueAiwong tou avihiootaciou A9 Ttrpoteivetal o BaBog 5.30m. H T1don

UTTEPKEINEVWYV OTO BABOG auTo €ival:

o, =(hwxy)+(hxy)=
0.90m x 20kN/m?® + 4.40m x 10kN/m?® = 62.0 kPa

H pé€yiotn avarmrtuoodpevn T1don oto £€6a¢pog Adyw TnNG KATAOKEURG Tou avTAlooTaciou A9
EKTIUATOI O€ Qn = 52kPa Trepitrou, n otroia €ival YIKPOTEPN TNG YEWOTATIKNAG TAONG Kal

OUVETTWG deV avapévovTal KaBIgroEIg.

8.2.3 Aciktng edagpoug

NAOyw Twv opeAnTEWV avapevopevwy Kabifnocwyv, o Oeiktng €dd@oug oTn OTPWOoN
¢dpaong utohoyioTnke cUP@wva pe Tn oxéon Beton Kalender, ks = 37.9 MN/m®, pe
TTpOTEIVOpEVO BeikTn £dAPOUC ks = 35.0 MN/m®. O eiktng e8apouc utrohoyideTal yia PETPO
ouuTieoToTNTAG ES = 50MPa, Aaufdavovtag utréwn Tn augnaon Tou HETPOU CUNTTIECTOTNTOG

META TNV KATAOKEUN TwV PETPWYV BeATiwoNG Tou £dd@OUG.

8.2.4 Avriuetwirion ¢ dvwong

ATTO TOUG UTTOAOYIOHOUG TOU €AEyXOU €vavtl aviypwong Aoyw Avwong TTPOoEKUYE
ouvTeAeOTAG ao®dAciag SF = 1.07>1.00, cUPQWvVA PE TOV OTTOI0 eV QTTAITEITAI Afjyn

METPWV TTPOCTACIOG.

8.2.5 BeAriwon eddpoug

NA6yw NG aAAayng Tou BdaBoug BepeAiwong Tou avTAIOOTOCIOU TPOTTOTTOIOUVTAI TO PETPA
BeATiwong Tou £8APOUG Kal TTPOTEIVETAI N KOTAOKEUH OTPWONG £Euyiavong atrd KOKKWOEG
UAIKG TTaxoug 2.70m. To kKaTwTtepo TuApa Tayxoug 1.00m Ba kKoTaokeuaoTel atmo
ANBoouvTpiypa o€ oTPpWOoEIS Twv 50cm Kal To UTTOAOITTO TUAUA, aTTd okUpa diaRdabuiong
25/63mm, oe otpwoelg Twv 30cm. Ta UAIK& Ba CUUTTUKVWVOVTAI PEXPIG OPVACEWG HE

KATAAANAO €EOTTAIOUO.
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8.2.6 Avroripién — Euotdbeia mpavwyv

O1 ekoKa@EG yia Tn BepeAiwon Tou avTAlooTagiou, aTTaItouV TNV AvTIOTAPIEN TWV TTAPEIWY
ME TTaooaAocavideg kal TOTTOBETNON avinpidwv o KATdAAnAeg oT1dBueg. MpoTteivetal n
€UTTNEN TacoaAhooavidwy, pAkoug 9m, diatoung LARSSEN L605, roiotnTag xaAupa S275
) 1I00dUvapn. ©a To1ToBeTNOOUV TPEIG OEIpEG avTnpidwy, CHS 406.4 x 6, TTo10TNTAG XAAUBQ
S235, omg ot1dbueg -1.00m, -3.00m kai -5.00m. To oUVOAO TwV UTTOAOYIOPWV TNG
avTioTApIENG Trapouaidletal oto lMapdptnua B. Katd 1t ¢@don Twv ekokapwv Ba

atraitnBouv avTAnoEIg UTToyEiwY UBATWY aTTO TO OKANMA.

9. ANTAIOZTAZIO A10.1
9.1 XapakTnpioTIKA avTAlIoOCTACIOU

To AvtAiooTdaoio A10.1 Ba eival TTpoKATAOKEUAOUEVOU TUTTOU Kal TTPORBAETTETAI va £dpacBei
oTov oIKIoud Mdapabo, TAnciov TG akTAG. TN B€on Tou avTAlooTaciou dievepyndnke
YEWAOVIKN KAl YEWTEXVIKI avayvwplion, KoBwG Oev eKTEAECTNKE YEWTEXVIKA €PEUVA, KATA
TNV oTroia eKTIUABNKE OTI TO avTAlooTdolo Ba edpacTei o€ Bpaxwdeg uttofabpo (ab.sch).
SUPQwva pe T TEAMIKA OTOIXEIM TNG OPIOTIKAG UBPAUAIKNAG MEAETNG, TO @QPEATIO TOU
avtAiooTagiou Ba €ival KUKAIKNAG SIATOUAG O KATOWn, €0WTEPIKAG dlauéTpou 2.20m Kal
BepeNwvetal oe BaBog Tepi Ta 5.65m ammd TNV EM@EAVEID TOU €0AGQPOUG HE YEVIKA
KoITOOTpWON. To UPOUETPO PuaIKOU edAPoug 0Tn BEon Tou avTAiooTaaiou eival +1.50. Z1o
TEUXOG TNG YEWTEXVIKAG UEAETNG O UTTOAOYIOUOI £yivav yia avTAIOOTACIO PE DIACTACEIG
D=2.50m ka1 o1a0un BepeAiwong o€ BaBog 3.80m.

9.2 MeA£€Tn BgpeAiwong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabiAoeig, o deiktng edd@oug Tou
avTAiooTagiou Kal 0 €AeyXog évavTl Avwong emavadtroAoyifovial BAoel Twv TEAIKWV
dlaoTdoewv ToU avTAlooTaciou. Etriong emavegetdletal n avaykn BeAtiwong Tou €dd@oug

BepeAiwong Kal avTIOTAPIENS TWV TTPOCWPIVWYV TTPAVWYV EKOKAQNG.

9.2.1 ®épouaa ikavoTnTa oxedIACLOU

H @épouca ikavotnTa oxediaouol Tou utredA@oug dev PETORAAAETAI OE OUYKPION MHE TIG
TTPONYOUUEVEG EKTIMNOEIG, KABwg TO aviAiootdolo A10.1 avauévetral va edpaoTei o€

Bpaxwdeg uttdRabpo.
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9.2.2 YmoAoyioudg kaBi{noswv

2UPQWVa JE TNV ETTITOTTIO YEWAOYIKH KAl YEWTEXVIKI avayvwplion, To aviAlootdaoio A10.1
EKTINATOI OTI £dpadeTal o€ Ppaxwdeg uTTORABPO Kal KaTd cuveTTEla o1 Kabidnoeig Ba civai

TIPOKTIKA OUEANTEEG.

9.2.3 Aciktng eddpoug

NAOyw Twv apeAnTEWV avapevopevwy Kabifnocwy, o Oeiktng €dd@oug oTn OTPWOoN
£€dpaong uttoloyioTnke cUP@wva pe T oxéon Beton Kalender, ks = 454.5 MN/m®, pe
TTPOTEIVOEVO BeEiKTN £8GPOUC Ks = 200.0 MN/m®.

9.2.4 Avriuetwirion ¢ avwong

ATTO TOUG UTTOAOYIOPOUG TOU €AEyXOUu €vavtl aviywong Aoyw Avwong TTPOEKUYE
OuvTeEAEOTAG aoPdAciag SF = 1.21>1.00, cUPQWVA PE TOV OTTOI0 eV ATTAITEITAI Afjyn

METPWV TTPOCTACIOG.

9.2.5 BeAriwon eddpoug

Aev atraiteital kaBwg 1o avtAiooTdalo £dpaleTal o€ Bpaxwdeg uTToRadpo.

9.2.6 Avrioripién — Euord6eia mpavwyv

H ekoka@ry Tou okAuuatog Bepeliwong Tou avrAlooTaciou duvartal va yivel pe KAion
mpavwy 3:1 (U:B) yia TO TUAMO TNG EKOKOQNG €VTOG BPAxou, evw OE TTEPITITWON TTOU
ouvavTnBei em@aveIOKOg £BaPIKOG PMavOUOG amoodBpwaong PIKPOU TTAXOUG, N EKOKAYN

TTpoTeiveTal va yivel ge kAion 1:1 (u:p).

10. ANTAIOZTAZIO A10.2
10.1 XapakTnpIioTIKA avTAloOTaCIOU

To AvtAiooTdaoio A10.2 Ba eival TTpOKATAOKEUAOUEVOU TUTTOU Kal TTPORBAETTETAI va £dpacBei
oTov oIKIoué Mdapabo, TAnoiov TNG aktG. TN B€0n Tou avtAlooTaciou dievepyndnke
YEWAOVIKN KAl YEWTEXVIKI avayvwplion, KoBwg Oev eKTEAECTNKE YEWTEXVIKA €PEUVA, KATA
TNV oTroia eKTIUABNKE OTI TO avTAlooTdolo Ba edpacTei o€ Bpaxwdeg utTtdRabpo (ab.sch).
SUPgQwva pe T TEAMIKA OTOIXEIM TNG OPIOTIKAG UBPAUAIKNAG MEAETNG, TO @QPEATIO TOU
avtAiooTagiou Ba €ival KUKAIKNAG SIaTOuAG O€ KATown, €0wTePIKAG diauétpou 3.00m Kkai
BepeNwvetal oe BaBog Tepi Ta 6.70m ammd TNV EM@EAVEID TOU €OGQPOUG HE YEVIKA

KoITOOTPpWON. To UPOUETPO PUOIKOU edAPoUGg OTn BEon Tou avTAiooTaaiou eival +2.50. 1o
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TEUXOG TNG YEWTEXVIKAG UEAETNG O UTTOAOYIOUOI £yIvav yid QVTAIOOTAOIO PE DIACTACEIG

D=2.50m ka1 o1a0un BepeAiwong o€ BaBog 5.00m.

10.2 MegAéTtn BgpeAimong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabiAoeig, o deiktng edd@oug Tou
avTAiooTagiou Kal 0 €AeyXog évavtl Avwong emmavadtroAoyifovial BAoel Twv TEAIKWV
dlaoTdoewv Tou avTAlooTaciou. Etriong emavegetdletal n avaykn BeAtiwong Tou €dd@oug

BepeAiwong Kal avTIOTAPIENS TWV TTPOCWPIVWYV TTPAVWY EKOKAQNG.

10.2.1 Pépouoa ikavornTa oxediacuou

H @épouca ikavotnta oxediaouol Tou utredA@oug dev PETORAAAETAI OE OUYKPION MPE TIG
TTPONYOUMEVEG EKTIMNAOEIG, KABwg TO avrAiootdolo A10.2 avauévetral va edpaoTei o€

Bpaxwdeg uttoRabpo.

10.2.2 YmoAoyiouog¢ kabilhoswv

2UNQWVa JE TNV ETTITOTTIO YEWAOVYIKI KOl YEWTEXVIKI avayvwplion, To avtAlootdolo A10.2
EKTINATOI OTI dpddeTal o€ Ppaxwdeg uTTORABPO Kal KaTd cuveéTTela o1 KaBidroeig Ba civai

TIPOKTIKA QUEANTEEG.

10.2.3 Aciktng ed6dpoug

NAOyw Twv opeAnTEWV avapevopevwy Kabifnoswy, o Oeiktng €dd@oug oTn OTPWOon
£dpaocng uttoloyioTnke cUP@wva pe T oxéon Beton Kalender, ks = 375.0 MN/m®, pe
TTPOTEIVOEVO BEiKTN £8GPOUC Ks = 200.0 MN/m®.

10.2.4 Avriuetwimion ¢ avwong

ATTé TOUG UTTOAOYIOPOUG TOU €AEyXOu €vavtl aviywong Aoyw Avwong TTPOEKUYE
ouvteAeoTAG aopdieiag SF = 1.32>1.00, cUP@WvA PE TOV OTTOI0 eV ATTAITEITAI Afjyn

METPWV TTPOCTACIOG.

10.2.5 BeAtiwon edagoug

Aev atraiteital KaBwg To avTAIooTdalo £dpddleTal o€ Ppaxwdeg uTTdRadpo.

10.2.6 Avniampién — Euardbeia mpavwv

H ekokagry Tou okdpupatog BepeAiwong Tou avrAlootaciou duvartal va yivel pe KAion
mpavwy 3:1 (U:B) yia TO TUAMO TNG EKOKOQNG €VTOG BPAXou, eV OE TTEPITITWON TTOU
ouvavTnBei em@avelokog £0aPIKOG PavOUag amoodBpwong WIKPoU TTAXO0UG, N EKOKAPN

TTpoTeiveTal va yivel ge kAion 1:1 (u:p).
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11. ANTAIOZTAZIO A1l
11.1 XapakTnploTIK& avTAiooTaciou

To AvtAiooTdolo A11 Ba gival TTPOKATACKEUAGUEVOU TUTTOU Kal TTPORAETTETAI va £dpacBei
otov OIKIoNO KpiBapid, mAnoiov NG okTAG. O1 YEWTEXVIKEG OUVONKEG TNG TTEPIOXNAG
EKTINWVTAI YE BAON Ta OTTOTEAEOPOTA TNG yewTpnong 7, ye uwoueTpo KePahig +1.10, n
otroia ekTeAéOTNKE o€ atroéoTacn 130m mepitTrou atrd Tn B€on Tou avTAlooTagiou. ZUupwva
ME Ta TEAIKA OTOIXEIO TNG OPIOTIKAG UBPAUAIKNG MEAETNG, TO PPEATIO TOU avTAlooTaagiou Ba
gival KUKAIKNG SlaTounAg o€ kAtown, €owTepIkAG dlapéTpou 3.00m kal BepeNiOvETAl OE
BdBog Tepi T 6.20m amd TNV €MEPAVEIQ TOU €DAPOUG ME YEVIKI KoITéoTpwon. To
UYOUETPO QuOIkou e€dd@oug oTn Béon Tou avihiooTaciou egivalr +3.00. 10 TEUXOG TNG
YEWTEXVIKAG MEAETNG 01 UTTOAOYIOUOI £yivav yia avTAIooTAoIO Pe dlaoTdoelg D=2.00m «kai
oTG0un Bepediwong o BAaBog 5.60m. Bdoel Twv TEAIKWY dIA0TACEWY TOU avTAIOOTAGIOU
EVNUEPWONKE KAl OPICTIKOTTOINONKE N Tour, oxedlaopou n  oToia  TTapouciadeTal

aKoAOUBWG:
+3.00 YOIZTAMENO EAAGOT
NN W W N N N N N N N N NN W
XANKES :  54% y= 20.0 kN/m
ZTPQOZH TE AMMOZ : 38% c= 0.0 kPa
+0.00 (3.00) W AEMTKA: 7% @'= 30.0°
~  (SW-SM,GP) Es = 15000 kPa
-1.30 (4.30) Nspt= 19

Nspt= 13 Q= 275°
2TPQ3H B y= 20.0 kN/m* Cu= 40.0 kPa
c'= 15.0 kPa Es = 5 000 kPa

-5.40 (8.40)

2x. 11.1: lewrexvikn Toun oxediaouou A/Z A11 (yewrtpnon I7)

11.2 MeAéTn BepeAiwong

H @épouca ikavotnta oxediaouou, ol avauevopeveg KabiAoeig, o deiktng edd@oug Tou
avtAlooTaciou Kal 0 €Aeyxog €vavtl avwong emavaltroloyifovral BAcel Twv TEAIKWY
dlaoTdoewv Tou avTAiooTtaciou. ETriong emavegetaddetal n avaykn BeAtiwong Tou edAgpoug
BepeAiwong Kal avTIoTAPIENG TWV TTPOCWPIVWYV TTPAVWY EKOKAQNG.
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11.2.1 dépouoa ikavornTa oxediacuou

EtravaUTroloyioTnke n @épouca IKavOTNTa oXedIAOHOU TOU UTTEOAPOUG CUUQWVA HE TIG
TENIKEG BlaoTAOEIG BepeAiwong Tou avtAiooTaagiou Kai TTPoKUTTTEl (BA. Mapdptnua A):

*quia = 171kPa, yia oTaTIKG gopTia, Kal
*quid = 240kPa yia ogiopIka @opTia

O1 avwTépw TIYEG €ival PeEYOAUTEPEG aTTO TNV avauevopevn T1aon £d6paong g=62kPa.
Al0TTIoTWONKE PEYAAN algnon TNG PEPOUCOG IKAVOTNTAG OXEDIAOUOU O OUYKPION PE TOUG
TTPONYOUHEVOUG UTTOAOYIOHOUG, AOyw TNG KATAOKEUNG €EUYIQVTIKAG OTPWONG KAl TNG

£0paONG £TTi TWV UNIKWV TNG YEWTEXVIKNG oTpwong B.

11.2.2 YmoAoyioud¢ kabilhoswv

H otd0un Bepediwong tou aviAiootaciou A11 mpoteivetar oe BdBog 6.30m. H tdon

UTTEPKEINEVWY OTO BABOG auTo €ival:

oy =(hwxy)+(hxy)=
3.00m x 20kN/m® + 1.30m x 10kN/m® + 1.90m x 9kN/m?® = 90.1 kPa

H péyiotn avatmruooduevn Tdon oTo £8a¢gog AOYW TNG KATAOKEUNG Tou avTAiooTaciou All
EKTIUATOI O€ qn = 62Pa TepitTou, n oTToia €ival YIKPOTEPN TNG YEWOTATIKNAG TAONG Kal

OUVETTWG BeV avapévovTal KaBICNOEIG.

11.2.3 Aciktng edagoug

NAOyw Twv opeANTEWV avapevopevwy Kabifnoswyv, o Oeiktng €dd@oug oTn OTPWOon
¢dpaong utoloyioTnke cUP@wva pe Tn oxéon Beton Kalender, ks = 31.3 MN/m®, pe
TTpOTEIVOpEVO BeikTn £dAPOUC ks = 30.0 MN/m®. O SeikTng e8a@pouc utrohoyideTal yia PETPO
ouuTieoToTNTAG ES = 50MPa, Aaufdavovtag utréwn Tn augnaon Tou HETPOU CUMTTIECTOTNTOG

META TNV KATAOKEUN TwV PETPWYV BeATiwong Tou edd@ouG.

11.2.4 Avrigyetwimion ¢ avwong

AT TOUG UTTOAOYIOPOUG TOU €AEyXOU €vavtl aviywons Aoyw Avwong TTPOEKUYE
ouvteAeoTAG aopadieiag SF = 1.73>1.00, cUP@wWva PE TOV OTTOIO eV ATTAITEITAI Afjyn

METPWV TTPOCTACIOG.

11.2.5 BeAtiwon edapoug

Aéyw NG aAAayng Tou BaBoug BepueAiwong Tou avrAIOOTOGIOU TPOTTOTTOIOUVTAI TO PETPA
BeATiwong Tou £8APOUG Kal TTPOTEIVETAI N KATAOKEUN OTPWONG £§uyiavong atmrd KOKKWOEG

UAIKG TTaxoug 1.20m. To kaTtwTtepo TuApa Tayxoug 0.50m Ba KoTaokeuaoTel atro
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AIBocuvTpIPPa Kal TO UTTOAOITTO TUAUA, atrd okupa diaBdbuiong 25/63mm, o€ OTPWOEIG

Twv 25cm. Ta UAIKG Ba GUUTTUKVWVOVTAI HEXPIG APVACEWGS e KATAAANAO €EOTTAIOUO.

11.2.6 Avrniornpién — Euorabeia mpavwy

O1 ekoka@ég yia Tn BgpeAiwon Tou avtAiooTaciou Ba yivouv Pe avTIOTAPIEN TWV TTAPEIWV
OTTWG TTEPIYPAPETAl OTO TEUXOG MewTeXVIKAG MeAETNG OgpeAiwong A/Z kai EEA. Katd n

@AoN TwWV EKOKaQWVY Ba arraitnBoulv avtAnoeig uttoyEiwy UdATWY atrd ToO OKAPMQ.

12.  ANTAIOZTAZIO A12
12.1 XapakKTnpIoTIKA avTAloOoTaCioU

To AvtAiooTdolo A12 Ba cival TTPOKATACKEUAGUEVOU TUTTOU Kal TTPORAETTETAI va £0pacBei
OuTIK& Tou oIKIopoU KpiBapid. £1n 8éon Tou avtAiooTaciou dievepyrBNKe YEWAOYIKY Kai
YEWTEXVIKI avayvwpion, KaBwg Oev €KTEAEOTNKE YEWTEXVIKA €PEUVA, KATA Tnv OTToia
EKTINNAONKE OTI TO avTAIooTdolo Ba edpaoTei o€ Ppaxwdeg uTToRabpo (ab.sch). ZUpewva ue
Ta TEAIK& OTOIXEIQ TNG OPIOTIKAG UOPAUAIKAG HEAETNG, TO PPEATIO TOU avTAIooTagiou Ba givail
KUKAIKNG dlatoung o€ Katoywn, eowTtepikAg dlapétpou 3.00m kai BepeAiwvetal oe BABog
mepi Ta 5.90m atmdé TNV emME@AveId TOU €0APOUG PE YEVIK KOITOOTPWOTN. To UYOUETPO
Quaikou €ddgoug oTn Béon Tou avtAiooTtaciou eival +51.40. Z10 TEUXOG TNG YEWTEXVIKNAG
MEAETNG oI uttoAoyiopoi €yivav yia avtAiooTdolo pe dlaotdoeig D=2.50m kai oTdbun

BepeAiwong o€ Babog 3.40m.

12.2 MegAéTtn BgpeAdimong

H gépouca ikavoTnTa oxedioopoU, Ol avauevoueveg KaBICAOEIS Kal 0 BEIKTNG £DAPOUG
TOu avtAlooTacgiou emavaduTroAoyifovTal BAcel Twv TEAIKWY SIOOTACEWY TOU aVTAIOOTATIOU.
Emiong emavegetadderal n avaykn BeATiwong Tou edaG@oug BepeAiwong Kal avTioTAPIENG Twv

TTPOCWPIVWYV TTPAVWV EKOKAPAG.

12.2.1 dépouoa ikavotnTa oxediacuou

H ¢@épouca ikavotnTa oxediaouoUl Tou utredA@ouUg dev PETORAAAETOI O€ TUYKPION MPE TIG
TTPONYOUMEVEG EKTIMNOEIG, KABwG TO aviAiootdolo Al2 avapévetral va edpaocTei o€

Bpaxwdeg uttoRabpo.

12.2.2 YmoAoyiouog¢ kabilhoswv

2UNQWVa JE TNV ETTITOTTIO YEWAOYIKA KAl YEWTEXVIKA avayvwpion, To avtAlooTdoio Al2
EKTINATOI OTI £dpdadeTal o€ Ppaxwdeg uTTORABPO Kal KaTd cuveéTTeEla o1 Kabidroeig Ba eivai

TIPOKTIKA QUEANTEEG.

ZYMMNPATTONTA FPA®EIA MEAETQN:

POIKOZ ZYMBOYAOI MHXANIKOI- NAMA ZYMBOYAOI MHXANIKOI KAl MEAETHTEZ A.E. — INTEGER SEA 25
ANQNYMH TEXNIKH ETAIPEIA MEAETQN — EMBHX AIAXEIPIZH YAATINQN MOPQON &

MEPIBAAAONTOZ - ZTPATAKOZ XPHZTOZ MoAimikég Mnxavikog



«MEAETH AMNMOXETEYZHZ AKAOAPTQN MAPAAIAKOY

AEY.AM.B. METQMOY BOAOY- EMNEKTAZHZ EEA AEYAMB»

12.2.3 Aciktng edagoug

AOyw Twv opeANTEWV avapevopevwy Kabilnocwyv, o Oeiktng €dd@oug oTn OTPWOoN
¢dpaong uttoloyioTnke cUP@wva pe T oxéon Beton Kalender, ks = 375.0 MN/m®, pe
TTPOTEIVOEVO BeiKTN £8GPOUC Ks = 200.0 MN/m®.

12.2.4 Avriuetwimion ¢ avwong

Aev avapévetal TPORANPa dvwong kabwg n otddun BepeAiwong Tou avtAiooTaciou

BpiokeTal AvwBev TNG OTABUNG UTTOYEIWY UBATWV.

12.2.5 BeAtiwon eddagpoug

Aev atraiteital kaBwg 1o avtAiooTdaolo £dpaleTal o€ Bpaxwdeg uTTdRabdpo.

12.2.6 Avniompién — Euorabeia mpavwy

H ekokagrn Tou okAuupatog BepeAiwong Tou avriAlootaciou duvartal va yivel ye KAion
mpavwy 3:1 (U:B) yia TO TUAMO TNG EKOKOQNG €VTOG BPAxou, evw OE TTEPITITWON TTOU
ouvavTnBei em@avelokdg £80PIKOG PMavOUOG amoodBpwaong WIKPOU TTAXOUG, N EKOKA®H

TTpoTeiveTal va yivel ye kAion 1:1 (u:p).

ZYMMNPATTONTA FPA®EIA MEAETQN:

POIKOZ ZYMBOYAOI MHXANIKOI- NAMA ZYMBOYAOI MHXANIKOI KAl MEAETHTEZ A.E. — INTEGER SEA 26
ANQNYMH TEXNIKH ETAIPEIA MEAETQN — EMBHX AIAXEIPIZH YAATINQN MOPQON &

MEPIBAAAONTOZ - ZTPATAKOZ XPHZTOZ MoAimikég Mnxavikog



MAPAPTHMA A

AToTeAéopaTa UTTOAOYIOUOU QEpOoUOCAG IKOVOTNTAG KATA Eupwkwdika
EN 1997-1 ka1 DIN 4017



NMAPAPTHMA B

EdagooTtaTtikoi utmoAoyiopoi avriotnpiewy



YMNOAOTIIZMOZ ®EPOYZAZ IKANOTHTAZ
KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04
MEAETH AMOXETEYZHZ AKAGAPTQN MAPAAIAKOY METQIMOY BOAOY — ENEKTAYHZ EEA
EPTO: AEYAMB
EPFOAOTHXZ : AEYAM BOAOY HM/NIA : lav.-18
MAPATHPHZEIZ : A/Z A3 ZEAIAA : A1
Quit = CNeV+Y1dNgvy+y,bNp vy,
étrou :
Quit = PEPoUca IKAVOTNTA £6APOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
lewTexvikA oTpwon : B 2UVTEAEOTEG £6APIKWV
TapauéTpwy (M1)
c(c)= 5.0 kN/m? Ye = 1.00 Cq(C'g) = 5.0 kN/m?
¢ (9" = 35.0 ° Yo = 1.00 Qg (9'g) = 35.0 °
Y1 = 11.0 kN/m® Yy = 1.00 Yig = 11.0 kN/m®
v2 (V) = 11.0 kN/m® vy = 1.00 V2,4 (Va') = 11.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 220 m
BdBog d = 0.00 m
MAkog a = 220 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
NC Nd Nb VC Vd Vb
46.0 33.0 22.0 1.59 1.57 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 739 kPa
. . 528 kPa (Yry = 1.40)
Emrpemdpevn Tdo = Quie! Yr) : '
PETTOEVN TAON (da = quit/ YR;v) 739 kPa (Ve = 1.00)
XPHZTOZ XTPATAKOZ
MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A3



YMNOAOTIIZMOZ ®EPOYZAZ IKANOTHTAZ
KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04
MEAETH AMOXETEYZHZ AKAGAPTQN MAPAAIAKOY METQIMOY BOAOY — ENEKTAYHZ EEA
EPTO: AEYAMB
EPFOAOTHXZ : AEYAM BOAOY HM/NIA : lav.-18
MAPATHPHZEIZ : A/~ A5.1 2ENAIAA :A-2
Quit = CNeVe+Y1dNgVg+y2bNpvy,
étrou :
Quit = PEPoUca IKAVOTNTA £6APOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
lewTexvikn oTpwaon : A 2UVTEAEOTEG £6APIKWV
TapauéTpwy (M1)
c(c)= 10.0 kN/m? Ye = 1.00 Cq(C'g) = 10.0 kN/m?
¢ (9" = 335° Yo = 1.00 Qg (9'g) = 335°
Y1 = 11.0 kN/m® Yy = 1.00 Yig = 11.0 kN/m®
v2 (V) = 11.0 kN/m® vy = 1.00 V2,4 (Va') = 11.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 220 m
BdBog d = 0.00 m
MAkog a = 220 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
NC Nd Nb VC Vd Vb
41.0 28.0 18.0 1.57 1.55 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 950 kPa
. . 678 kPa (Yry = 1.40)
Emrpemdpevn Tdo = Quie! Yr) : '
PETTOUEVN TAON (9, = uit / Yryv) 950 kPa (Ve = 1.00)
XPHZTOZ XTPATAKOZ
MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A5.1



YMNOAOTIIZMOZ ®EPOYZAZ IKANOTHTAZ
KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04
MEAETH AMOXETEYZHZ AKAGAPTQN MAPAAIAKOY METQIMOY BOAOY — ENEKTAYHZ EEA
EPTO: AEYAMB
EPFOAOTHXZ : AEYAM BOAOY HM/NIA : lav.-18
MAPATHPHZEIZ : A/~ A6 2ENAIAA :A-3
Quit = CNeV+Y1dNgvy+y,bNp vy,
étrou :
Quit = PEPoUca IKAVOTNTA £6APOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
lewTexvikAg otpwon : T 2UVTEAEOTEG £6APIKWV
TapauéTpwy (M1)
c(c)= 5.0 kN/m? Ye = 1.00 Cq(C'g) = 5.0 kN/m?
¢ (9" = 35.0 ° Yo = 1.00 Qg (9'g) = 35.0 °
Y1 = 11.0 kN/m® Yy = 1.00 Yig = 11.0 kN/m®
v2 (V) = 11.0 kN/m® vy = 1.00 V2,4 (Va') = 11.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 220 m
BdBog d = 0.00 m
MAkog a = 220 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
NC Nd Nb VC Vd Vb
46.0 33.0 22.0 1.59 1.57 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 739 kPa
. . 528 kPa (Yry = 1.40)
Emrpemdpevn Tdo = Quie! Yr) : '
PETTOEVN TAON (da = quit/ YR;v) 739 kPa (Ve = 1.00)
XPHZTOZ XTPATAKOZ
MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A6



YMOAOTIIZMOZ ®EPOYZAZ IKANOTHTAZ

KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04

MEAETH AMOXETEYZHX AKAGAPTQN MAPAAIAKOY METQIOY BOAQY — EMNEKTAXHX EEA

EPTO: AEYAMB

EPFOAOTHX :

AEYAM BOAOY

MNAPATHPHZEIY : A/Z A8

ZEAIAA :A-4

Quit = CNVe+Y1dNgVy+Y,DNR Yy,

étrou :
Quit = PEpouca IKaVOTNTA £BAPOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
lewTexvikn oTpwaon : A 2UVTEAEOTEG £6APIKWV
TapauéTpwy (M1)
c(c)= 5.0 kN/m? Ye = 1.00 Cq(C'g) = 5.0 kN/m?
¢ (9" = 275° Yo = 1.00 Qg (9'g) = 275°
Y1 = 10.0 kN/m® Yy = 1.00 Yig = 10.0 kN/m*®
v2 (V) = 10.0 kN/m® vy = 1.00 V2,4 (Va') = 10.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 220 m
BdBog d = 0.00 m
MAkog a = 220 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
N Ng Np Ve Vg Vb
25.0 14.0 7.0 1.50 1.46 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 295 kPa
. . 211 kPa (Yry = 1.40)

Emrpemdpevn Tdo = Quie! Yr) : '

PETTOUEVN TAON (9, = uit / Yryv) 205 kPa (Ve = 1.00)

XPHZTOZ XTPATAKOZ

MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A8
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YMOAOrZMOZ ®EPOYZAZ IKANOTHTAZ
KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04

MEAETH AMOXETEYZHX AKAGAPTQN MAPAAIAKOY METQIOY BOAQY — EMNEKTAXHX EEA

EPTO: AEYAMB

EPFOAOTHZ : AEYAM

BOAOY

HM/NIA : lav.-18

MNAPATHPHZEIY : A/Z A9

ZEAIAA : A-5

Quit = CNVe+Y1dNgVy+Y,DNR Yy,

étrou :
Quit = PEPoUca IKAVOTNTA £6APOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
MewTexvikn oTpwon : E&/von  ZuvreAeoTéG EBAPIKWY
TapauéTpwy (M1)
c(c)= 0.0 kN/m? Ye = 1.00 Cq(C'g) = 0.0 kN/m?
P (9= 35.0 ° Yo = 1.00 Pq (9 0) = 35.0°
Y1 = 10.0 kN/m*® Yy = 1.00 Yig = 10.0 kN/m*®
v2 (V) = 10.0 kN/m® vy = 1.00 V2,4 (Va') = 10.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 220 m
BdBog d = 0.00 m
MAkog a = 220 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
N Ng Np Ve Vg Vb
46.0 33.0 22.0 1.59 1.57 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 339 kPa
. . 242 kPa (Yry = 1.40)

Emrpemdpevn Tdo = Quie! Yr) : '

PETTOUEVN TAON (9, = uit / Yryv) 339 kPa (Ve = 1.00)

XPHZTOZ XTPATAKOZ

MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A9



YMOAOrZMOZ ®EPOYZAZ IKANOTHTAZ
KATA EYPQKQAIKA EN 1997-1 & DIN 4017-100:1996-04

MEAETH AMOXETEYZHX AKAGAPTQN MAPAAIAKOY METQIOY BOAQY — EMNEKTAXHX EEA

EPTO: AEYAMB

EPFOAOTHX :

AEYAM BOAOY

MNAPATHPHZEIY : A/Z A11

ZEAIAA : A-6

Quit = CNVe+Y1dNgVy+Y,DNR Yy,

étrou :
Quit = PEPoUca IKAVOTNTA £6APOUG,
c = ouvoxn £dG@oug KATw atrd Tn oTddun BepeAiwong,
® = ywvia eowTePIKNG TPIBAG £0AQPOUG KATW aTTd Tn oTABun BspueAiwong,
y1 = @aIvopevo Bapog eddgoug TTavw atrd Tn oTdOun BepeAinong,
Y2 = @aIvopevo Bapog edd@oug KATw atrd TN oTaun BepeAiwong,
d = BaBog BepeAiwong,
b = TTAGTOG BepeAiwong,
a = MAKOG BepeAiwong,
Nc, Nd, Nb = OUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU £EAPTWVTAI OTTO TN Yywvia
EOWTEPIKAG TPIBAG @,
vc,vd,vb = O10pOWTIKOI CUVTEAEDTEG PEPOUCAG IKAVOTNTAG TTOU EEAPTWVTAI OTTO TO
oxAua Tou Bepeliou Kal TN ywvia ECWTEPIKAG TPIRAS @
AEAOMENA :
lewTexvikA oTpwon : B 2UVTEAEOTEG £6APIKWV
TapauéTpwy (M1)
c(c) = 40.0 kN/m? Yo = 1.00 cq (C'a) = 40.0 kN/m?
P (9= 00° Yo = 1.00 Pq (9 0) = 00°
Y1 = 10.0 kN/m*® Yy = 1.00 Yig = 10.0 kN/m*®
v2 (V) = 10.0 kN/m® vy = 1.00 V2,4 (Va') = 10.0 kN/m*®
AlaoTdoeig BepeAiwong :
MAatog b = 3.00 m
BdBog d = 0.00 m
Mnikog a = 3.00 m
2UVTEAEOTEG PEPOUCAG IKAVOTNTOG :
N Ng Np Ve Vg Vb
5.0 1.0 0.0 1.20 1.00 0.70
AMNOTEAEZMATA :
dépouca IKAVOTNTA : Quit = 240 kPa
. . 171 kPa (Yry = 1.40)

Emrpemdpevn Tdo = Quie! Yr) : '

PETTOUEVN TAON (9, = uit / Yryv) 240 kPa (Ve = 1.00)

XPHZTOZ XTPATAKOZ

MoAiTiké6g Mnxavikég, MSc

Bear_Cap-EC7-DIN_4017_Volos / A11

HM/NIA : lav.-18
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Construction stage 1 "1st Excavation -1.50m"
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Construction stage 2 "2nd Excavation -4.50m"
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Job No.:

Date: 19.01.2018

NAMA SA

Author:

Version 2017.046

WALLS-Retain.

Program:

ASB Nr.:

ANTAIOXTAZIO A3

Structure:

Construction stage 3 "3rd Excavation -6.00m"
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Author: NAMA SA Job No.:

Program: WALLS Dimensioning

Structure: ANTAIOZTAZIO A3 ASB Nr.: Date: 19.01.2018

Dimensioning results

Beta=60.0°

h=310 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L603
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
ULS GEO / STATIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 107.56 [kNm] in phase: '2'
at z1 = -3.56 [m]
all. N1 = -20.03 [kN]
Moment M2 = -95.25 [kNm] in phase: '2'
at z2 = -7.50 [m]
all. N2 = -7.15 [kN]
Maximum of the shear force max Q = 158.79 [kN] in phase: '3’
at z3 = -7.90 [m]
Moment = 0.44 [kNm]
all. N = 75.69 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©3

A: 138.30 cm2 Iy: 18600.00 cm4 Wy,el: 1200.00 cm3 Wy,pl: 1300.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 3 (b/t/eps = 377.0/9.7/0.924 = 42.0)

Shear buckling of the web (w,b): hw/s/(72*eps) = 173.38/8.20/72%0.92 = 31.8 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.

Part: ANTISTHPIZH ME MASSAAOSANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A3 ASB Nr.: Date: 19.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force

Ed,MN,el: Design
Rd,MN,el: Design
Ed,V,el: Design
Rd,V,el: Design

actions for elastic M and N interaction (M/W+N/A)
resistance for elastic M and N interaction
actions for elastic shear stress (V/Av)
resistance for elastic shear force

Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
z: -7.50 "2", 1lbk = 5.36 m
-95.25 -7.15  -12.17 |
330.00 330.00 3803.25 651.61 | 28.9 0.2 1.9 --- ---
79.89 275.00 2.96 275.00 | 8.4 0.0
zZ: -3.56 "2", 1bk = 5.36 m
107.56 -20.03 -0.63 |
330.00 330.00 3803.25 651.61 | 32.6 0.5 0.1 --- ---
91.08 275.00 0.15 275.00 | 11.0 0.0
Z: -7.90 "3", 1lbk = 3.00 m
0.43 75.69  158.79 |
330.00 330.00 3803.25 651.61 | 0.1 2.0 24.4 --- ---
5.84 275.00 38.69 275.00 | 0.0 5.9

Steel checks passed

requirements.

Interlocking action with crimped interlocks
Critical Stage: 2 "2"

Pmax =

Z:

75.00 [kN/crimp point]
-7.50/-8.65 = 1Q:
Iy=18600 [cm4/m]; Sy=650.000 [cm3/m]; b=0.600 [m]

Number of

n,r

eq

Number of

1.15 [m]; M: |-95.25 - 0.88]|=96.13 [kNm/m]

crimping points per m wall when 1 of 2 locks are connected:

= Sy/Iy *

b*2/1 * M/(Pmax*1Q) = 4.7 [x/m] (dz=21.5 cm)

crimping points per m wall when 2 of 3 locks are connected:

n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 3.5 [x/m] (dz=28.7 cm)
Number of crimping points per m wall when 3 of 4 locks are connected:
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 3.1 [x/m] (dz=32.2 cm)
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 2
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WALLS-Retain.
ANTAIOZTAZIO A3

Construction stage 0 "Situation”
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A3 ASB Nr.: Date: 19.01.2018

Dimensioning results

Beta=60.0°

h=310 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L603
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
SEISMIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 54.21 [kNm] in phase: '2°
at z1 = -3.06 [m]
all. N1 = -13.18 [kN]
Moment M2 = -38.92 [kNm] in phase: '2'
at z2 = -6.44 [m]
all. N2 = -1.27 [kN]
Maximum of the shear force max Q = 131.69 [kN] in phase: '3'
at z3 = -7.70 [m]
Moment = 0.24 [kNm]
all. N = 52.80 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©3

A: 138.30 cm2 Iy: 18600.00 cm4 Wy,el: 1200.00 cm3 Wy,pl: 1300.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 3 (b/t/eps = 377.0/9.7/0.924 = 42.0)

Shear buckling of the web (w,b): hw/s/(72*eps) = 173.38/8.20/72%0.92 = 31.8 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: SEISMIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A3 ASB Nr.: Date: 19.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force

Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)

Rd,MN,el: Design resistance for elastic M and N interaction

Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
z: -6.44 "2", 1lbk = 4.70 m
-38.92 -1.27 7.78 |
330.00 330.00 3803.25 651.61 | 11.8 0.0 1.2 --- ---
32.53 275.00 1.90 275.00 | 1.4 0.0
zZ: -3.06 "2", 1bk = 4.70 m
54.21  -13.18 4.72 |
330.00 330.00 3803.25 651.61 | 16.4 ©.3 0.7 --- ---
46.12 275.00 1.15 275.00 | 2.8 0.0
Z: -7.70 "3", 1lbk = 2.83 m
0.24 52.80 131.69 |
330.00 330.00 3803.25 651.61 | 0.1 1.4 20.2 --- ---
4.02 275.00 32.09 275.00 | 0.0 4.1

Steel ¢

hecks passed requirements.

Interlocking action with crimped interlocks

Critica
Pmax =
Z: -7.5

1 Stage: 3 "3"
75.00 [kN/crimp point]
9/-8.04 = 1Q:0.54 [m]; M: |-24.87 - 0.24|=25.10 [kNm/m]

Iy=18600 [cm4/m]; Sy=650.000 [cm3/m]; b=0.600 [m]
Number of crimping points per m wall when 1 of 2 locks are connected:
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 2.6 [x/m] (dz=38.5 cm)
Number of crimping points per m wall when 2 of 3 locks are connected:
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 1.9 [x/m] (dz=51.4 cm)
Number of crimping points per m wall when 3 of 4 locks are connected:
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 1.7 [x/m] (dz=57.8 cm)
Part: ANTIZTHPIZH ME NAYZAAOZANIAES Archive No.:
Block:

Record:

SEISMIC LOADING Page: 2




ENO-TNDO 18]19.1S / 3]1404d-0 €23 yoeu neq|yeis J31s19W0HNed

y uaxdIu
2 CLO = TO'8vPT / 1STv0l 0T s MPEay /PN -me_m_v_ N TT€E9 Al
T°T°€9 ‘6002Z:DV + S00Z:T-T-£66T N3 yoeu Sunyonadsueaqyaniqg :34esSunyonidsueag auagadan
AET VI EYATNEN Y]
puaydaadsius puls asiamydeN 3311|N3 | (+ »pnia) NY | TS 2P0t _ PaN
/ ®@18110uaq 1yd1u) uagdiazue asiamydeN a||e Sumpmun

b 0025 [l|z | o

Siq ua1Josiynis ng yano ualuliyaiuy uauagabaoun 2140S[Yp1S 3lp Jn.
1q uapos|yois Inf y 1l v\ q 09tS 2340s]y03S 3lp Inf qv's [35eL ww/N[0000TZ _ 3

alp U33ab ZT-T-€66T NI NIA YION '3zua4bx23.41S Ud3jypmab 4ap uon yano
sb 140sBunbizaf 1ap uoa BIBUPYGD [YOMOS 1SI IUINIIUY 3P [YoMSNY 3Id wloe’s _ "
evz's [9jelL 6v°0 > 1) e/'g |3jel [t |
0 PaMIBgsuoIRMadW| uajuiyaIuY 43p 2342M13qsuolyafiadu ep'8 I9jel [Ww/N(s€e _ 4
_ 1811494983 e) _ 9Xt°90Y _

ENO - THO Inj 1eNiqels / 3]4old-0

;om_ozswwnmm Q) ‘|yny "T¢ ‘@4naiuadul uny ua||agelineg Japlauyds



E)D-THO 18}|1qelS / 3]104d-0

€23 Yoeu neqjyeis J12)SI9WYHOH /3 ed

e/’g [9jel
epg [9jel

Bopap
19B1ozUDsapung

Q

<
(o'}
(-]
K]
[Ty

©
[

e

uauipdIuy 43p aj4emiagsuonyafiadwy 19 a|jaqeL

140sbunbi1ia4 J3p AIMOS 3zU316X23.1S UI|YDMID
13p uonA B1Bupyqp 1si a1uldIUY 1P [yomsny 3iq

SCg|9jel

1/21}Wda Snpibp Uapiom

o8 2 oo 1o oo 2o 2ne [ R

(Bunuyoaiag aual(re1ap) EMO - THO 0 1eNiqes / 8|yoid-0

4Ny ‘T ‘@4najuadu] Jn4 ud||ageineg JapIBUYDS



E)D-THO 18}|1qelS / 3]104d-0 €23 Yyoeu neqyeis J91SIdWHOH/3ed

puaqabsfow 1ysiu asyooidnpbH aip wn bunbaig 1a3un uaxa1uy 1si 3j1fodd auassojyarsab inf
asyopidnoH alp win bunbalg Jiw 3[1a1nbg ab1wi0Jy313|9
€9

pUaGabsfow JYd1U 3SOT JAYISIIIUDZ J3JUN UIXIIUY||IpabaIg 43P0 UXOIUN|JIIQ 3SI 3]1f0id dUaSssOjyIsab inf
uaxaiux|1ipabalg 13po udIuN|lIa
v'1Te9

v ere9

(etee (e)T'T°€9

(2T DID)
uaydjuyabaig
TT'E€9

3¥oniq wiabigowun]d 3 3[1a3nDg aBIWI0Jy213]D
T'€9

A 0T2L0 = TOSWYI / 15701 0T s MPEay /PN uaxpIuRSaIg N TTE9 A

amﬁauuw“n»wmn 4Ny ‘T ‘@4najuadu] Jn4 ud||ageineg JapIBUYDS



Date: 11.01.2018

o
2
o
(o]
°
=2
2
©
<
N
N
-~
o
N
<
8
L
Q
>
[(e}
<
£l 9
S| 2
T
5 %k
Aso
a1 =
s 3|z
AAN
zZ 2z
.. gl
- w©f| B
Or..r:n
hgu
5 2| 5
I a|l &

Summary of all stages

1}

ituation'

Construction stage 0 "'S

uoneniis:agels T

0°05¢

0°05¢

0°SC |0°PC

[CR-EVNA

0'S

0'S

0°S€ |0°'T¢

J ¥4IV

0'sT

0'sT

S'LC |0°0C

00

00

0'9¢ |0°6T

V H3IAV

do

J

[)

k

=
1
CRE 2l
|
103

aweN

si9he| |10S

0]

a

(014 8T 91 i a

PN

SEUNGA FL0;9-——9 L9767/

[9€T-/€y]

(ORSZ

0]

]

PN Axn

ﬁmmmwm\eg lozt/Lsies]

€800~

€€

QUL BTEY S0 6iTTE oL

1307

9LT- wo'T
L6:TAIVT 0

9ETHOT O]

T:/56-——19:T-{700°0 WO =L NI6i6/=Rd

7

A i

1989N35 00°0T

091/11404d-N NISSY V1 ddnuyuassAyl/191318z|eS/S 101303 SS0I)

W /26 :Y13ua| ||lem
GLTS el

1B ]1d 199YS :||em juswuielas Jo adA) 1%
T-T-£661 N3 :pasn apo)

ot

a

9 14 [4 0 C- V- 9- 8- of- <¢1- vi- 91- 8I- 0¢

[}

=4

()]

2

<

o

—

<
Ll
o
oo
©
a

W

w

g

=

PN

o O

s Z2

S =
a

N <

< O

| —)

w O
T

MA

I

n v

o~

ju

= 2

w o

E 9

< D
-

£ 3 8

s 2 o

a oo o




Job No.:

Date: 11.01.2018

NAMA SA

Author:

Version 2017.046

WALLS-Retain.

Program:

ASB Nr.:

ANTAIOXTAZIO A6

Structure:

Construction stage 1 "1 st Excavation -1.50m"

00€:T=S 1-S8 :2dAL SPeO| |[e 137 WS T- UOI}eARIXT IS T:9881S 'C

L79T-|L9T

0°05€|0°0S€|0°9¢

07| d H3AV]

€'€C-|eEC |0'S |09

0°SE |0°'TC| D HIAV]

€'81-|€8T |0°9T

0'sT

S'£C |0°0C| 9 ¥IAV1

0
0
0
0 €/LT-|€LT |00 |00

0'9C |0°6T |V HIAV]

dQ [ eQ | do p)

[} L | awepn

I
]
I
N
‘100

siahe| |10S

0ZE=INT 8I0S=INZ
LTC=HZ ¥/0C=HX

QEIAVIL /3] [ N ][] [N [ /N

2T

[Bvs-][orT]

“ﬂ_n/.ll

A==
A\ k= VALl

SL
(0]
S
ST
ST
74

9¢E 0t G'/L¢ SC S¢¢ 0C S'LT ST

[0oi]

S¢ 01

PIN—IXN—)M-—IDtys.
lee]  lese]

loiT]

SL S

S¢C

TE'0=PY/P3 ST'S=Y (TT°0 ‘SL°0-)=N :apap di|s|
w ey :y18ual jem | ¢
zZ w g€ yidap Sunoyduy ‘w 86y- = 47 yrdap 1004 sajenajed
LOE=<1yd Jo} SauI|>oed papuaq ‘|eaisse|) :a4nssald yuea anissed a
aJnssaud yea aAdYy :apow ainssaid yues <y
(0]
S
ST
S'LT
0c¢
0 S¢ S S, 0OT- S¢I- ST- S°LT- O¢- S'C¢- S¢- S'Lt- Og-

o

=

()]

2

<

o

—

<
~
3]
)
©
a

W

w

g

=

PN

o O

s Z
[a)

N <

< O

| —)

w O
T

MA

I

n un

o~

T

= 2

w o

£ g

< DO
-

s o O

s 2 g

a o <




Job No.:

Date: 11.01.2018

NAMA SA

Author:

Version 2017.046

WALLS-Retain.

Program:

ASB Nr.:

ANTAIOXTAZIO A6

Structure:

Construction stage 2 "2 nd Excavation -4.50m"

007°T=S 1-Sg:9dAL speo [|e :37 WS - UOIIEARIXT pU Z:3583S '€
0 £'9T-]£'9T |0'0SE|0°0SE|0'ST |0VZ|A ¥IAVI|[_ |
0 €'€C-|€€C [0S |0'S |0SE[0TZ|DHIAVI|_|
0 €'8T-|€8T |0'ST |0'ST |SZZ |00Z|9¥IAVI|[_|
0 N

10D

€LT-1€°LT |00 |00 |09C |0°6T|V YHIAVI
dQ [ eQ | do p) [i) L | awepn

si9he| |10S

[ww]
PINL PA PIND AXD MDY A'9fyda
@H3A9:se] [Tvel [Sise] [Toie] [o€] [8iST]
BRENG|
EREINA
eI L wo:r<e (N6 6L=P4
VE3N .En 9T'0=p¥/pP3 TT'TT=Y (E1°Z ‘90°0)=IAl :3jo410 d1lS
Joyoue 13d d4-SQ I 948 $32404 J2UBYHIS / Joyduy
4 W £6' {YIBUD] ||eM

w /{7y yrdap 8unoyouy ‘w /6°8- = 47 yrdap 1004 sajendje)
,0€=<1yd J0} Saul| 3oeJd papuaq ‘|ealsse|) :a4nssaid yuea anissed
aJnssaid yuea andYy :apow aunssasd yue]

(0]

ST

074

S¢

o€

Sv-

o

=

()]

2

<

o

—

<
(92}
3]
)
©
a

W

w

g

=

PN

o O

s Z
[a)

N <

< O

| —)

w O
T

MA

I

n un

o~

T

= 2

w o

£ g

< DO
-

s o O

s 2 g

a o <




Date: 11.01.2018

Job No.:

ASB Nr.:

007°T=S 1-Sg:9dAL Speoj [[e :D7 WQD'L- UOIIBARIXT PIE:9TeEIS &
£'9T-]£'9T |0'0SE|0°0SE]0°ST |07Z|A YAV |
€'€C-|€€C [0S [0S |0SE|0TZ[DHIAVI|_|
€'81-|€'8T |0'ST |0'ST |SZZ |00 g¥IAVI|_|
N
10D

0
0
0
0

€/LT-1€°LT |00 |00 |0°9C |0°6T |V YIAV
dQ [ eQ | do p) [i) L | swepN
si19he| |10S

[ww]
PN PN PN A'XN 'MYDYD
qualgjes] [em) [oiec) le60-l [0zl (09T]
REINS

QIR € 'NX6'v€C=PA

Archive No.:

Page: 4

NAMA SA

Author:

Version 2017.046

WALLS-Retain.

Program:

ANTAIOXTAZIO A6

Structure:

& |3l L wpT=e ‘)L LT=P4

<) "N 0

S ; - 8T°0=PY/P3 €6'2T=Y (¥9°E ‘9€°0-)=INl ;3241 d1|S

N Joydue uad d-SQ I 9Je S3240) JBUDYHIS / JO0Yduy

Sie z W /26 :Y18U3] [|EM s
- w /z'¢ yidap Sunoyduy ‘w /z'6- = 47 Yyrdap 1004 saje|ndje)

W .0€=<1yd J0oJ Saul| MoeJd papuaq ‘|edisse|) :ainssaid yuea anisseq

m o 24nssaid yuea aA1dY :apow aunssald yueg ot
w

o

S

» St o1
™

S lloz 0z
S

(%)

.M T4 S¢
€

S

S

m 3 3
@ ov o€ T4 0¢ St 0] S 0 S- 0T- ST- 0¢- S¢- o€- q¢- ot-

H ME NAZZAAOZANIAEZ

ULS GEO / STATIC LOADING

ANTIZTHPI

Part:

Block:

Record:




Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A6 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=66.0°

h=420 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L605
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
ULS GEO / STATIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 85.56 [kNm] in phase: '2'
at z1 = -3.42 [m]
all. N1 = -17.90 [kN]
Moment M2 = -89.48 [kNm] in phase: '3’
at z2 = -8.30 [m]
all. N2 = -29.78 [kN]
Maximum of the shear force max Q = 221.69 [kN] in phase: '3'
at z3 = -8.89 [m]
Moment = 0.39 [kNm]
all. N = 73.04 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©5

A: 177.30 cm2 Iy: 42420.00 cm4 Wy,el: 2020.00 cm3 Wy,pl: 2340.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 2 (b/t/eps = 348.0/12.5/0.924 = 30.1)

Shear buckling of the web (w,b): hw/s/(72*eps) = 223.03/9.00/72%0.92 = 37.2 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A6 ASB Nr.: Date: 11.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force

Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)

Rd,MN,el: Design resistance for elastic M and N interaction

Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
z: -3.42 "2", 1lbk = 5.58 m

85.56 -17.90 -2.74 |
643.50 643.50 4875.75 970.49 | 13.3 0.4 0.3 ---
43,37 275.00 0.45 275.00 | 2.5 0.0
z: -8.89 "3", 1bk = 3.69 m
0.39 73.03  221.69 |
643.50 643.50 4875.75 970.49 | .1 1.5 22.8 ---
4.31 275.00 36.27 275.00 | 0.0 5.2
Z: -8.30 "3", 1bk = 3.69 m
-89.47 -29.78 -135.98 |
643.50 643.50 4875.75 970.49 | 13.9 0.6 14.0 ---
45.97 275.00 22.25 275.00 | 2.8 2.0

Steel checks passed requirements.

Interlocking action with crimped interlocks
Critical Stage: 3 "3"
Pmax = 75.00 [kN/crimp point]
Z: -8.30/-9.27 = 1Q:0.97 [m]; M: |-89.47 - ©.39]|=89.87 [kNm/m]
Iy=42420 [cm4/m]; Sy=1170.000 [cm3/m]; b=0.600 [m]

Number of crimping points per m wall when 1
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 4

Number of crimping points per m wall when 2 of 3 locks are connected:
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 3

Number of crimping points per m wall when 3
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 2

.1 [x/m] (dz=24.4 cm)
.1 [x/m] (dz=32.5 cm)

.7 [x/m] (dz=36.5 cm)

of 2 locks are connected:

of 4 locks are connected:

Part:
Block:

Record:

ANTISTHPIZH ME MASSAAOSANIAES
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A6 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=66.0°

h=420 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L605
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
SEISMIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 52.00 [kNm] in phase: '3’
at z1 = -5.98 [m]
all. N1 = -21.29 [kN]
Moment M2 = -63.73 [kNm] in phase: '3’
at z2 = -8.30 [m]
all. N2 = -11.65 [kN]
Maximum of the shear force max Q = 216.50 [kN] in phase: '3'
at z3 = -8.65 [m]
Moment = 0.36 [kNm]
all. N = 73.27 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©5

A: 177.30 cm2 Iy: 42420.00 cm4 Wy,el: 2020.00 cm3 Wy,pl: 2340.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 2 (b/t/eps = 348.0/12.5/0.924 = 30.1)

Shear buckling of the web (w,b): hw/s/(72*eps) = 223.03/9.00/72%0.92 = 37.2 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: SEISMIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A6 ASB Nr.: Date: 11.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force

Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)

Rd,MN,el: Design resistance for elastic M and N interaction

Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]

Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el

M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk

Z: -8.65 "3", 1bk = 3.48 m
0.36 73.27 216.50 |
643.50 643.50 4875.75 970.49 | .1 1.5 22.3 ---
4.31 275.00 35.42 275.6 | ©.0 5.0
zZ: -8.30 "3", 1bk = 3.48 m
-63.73  -11.65 -62.45 |

643.50 643.50 4875.75 970.49 | 9.9 0.2 6.4 ---
32.21 275.00 10.22 275.00 | 1.4 0.4
Z: -5.98 "3", 1bk = 3.48 m
52.00 -21.29 4.94 |
643.50 643.50 4875.75 970.49 | 8.1 0.4 0.5 ---
26.94 275.00 0.81 275.00 | 1.0 0.0

Steel checks passed requirements.

Interlocking action with crimped interlocks
Critical Stage: 3 "3"
Pmax = 75.00 [kN/crimp point]
Z: -8.30/-8.98 = 1Q:0.68 [m]; M: |-63.73 - 0.36|=64.09 [kNm/m]
Iy=42420 [cm4/m]; Sy=1170.000 [cm3/m]; b=0.600 [m]

Number of crimping points per m wall when
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 4.2 [x/m] (dz=23.9 cm)
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) =

Number of crimping points per m wall when
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) =

.1 [x/m] (dz=31.9 cm)

1
4
Number of crimping points per m wall when 2 of 3 locks are connected:
3
3
2

.8 [x/m] (dz=35.9 cm)

of 2 locks are connected:

of 4 locks are connected:

Part: ANTISTHPIZH ME MASSAAOSANIAES
Block: SEISMIC LOADING Page: 2
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Date: 11.01.2018

Job No.:

Version 2017.046
ANTAIOZTAZIO A8 ASB Nr.:

NAMA SA
WALLS-Retain.

Summary of all stages

Author:
Program:
Structure:
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Job No.:

Date: 11.01.2018

NAMA SA

Author:

Version 2017.046

WALLS-Retain.

Program:

ASB Nr.:

ANTAIOZTAZIO A8

Structure:

Construction stage 2 "2 nd Excavation -5.00m"
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A8 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=90.0°

h=750 mm
ts =12.0mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L430
steel grade: S 275
L L L L L
T b=708mm 7 b=708mm 7 b=708mm 7 b=708mm
ULS GEO / STATIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 309.78 [kNm] in phase: '2°'
at z1 = -5.05 [m]
all. N1 = -41.07 [kN]
Moment M2 = -302.14 [kNm] in phase: '3’
at z2 = -4.50 [m]
all. N2 = -40.98 [kN]
Maximum of the shear force max Q = 292.48 [kN] in phase: '3'
at z3 = -4.50 [m]
Moment = -302.14 [kNm]
all. N = -40.98 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L4360

A: 299.40 cm2 Iy: 241800.00 cmd Wy,el: 6450.00 cm3 Wy,pl: 7486.00 cm3

Steel: E = 210000 N/mm2, fyk = 230 N/mm2

Cross section class = 3 (b/t/eps = 594.0/12.0/1.011 = 49.0)

*** Warning: f,yk was reduced to 230 N/mm2 to get a class 3 cross section!

Shear buckling of the web (w,b): hw/s/(72*eps) = 369.00/12.00/72*1.01 = 42.3 %.

No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.

Part: ANTIZTHPIZH ME MAZZANOZANIAEXZ
Block: ULS GEO / STATIC LOADING

Record:
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A8 ASB Nr.: Date: 11.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force
Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)
Rd,MN,el: Design resistance for elastic M and N interaction
Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
Z: -5.05 "2", 1bk = 8.99 m
309.78  -41.07 -0.50 |
1483.50 1483.50 6886.20 1661.01 | 20.9 ©.6 0.0 --- ---
49.40 230.00 0.04 230.00 | 4.6 0.0
zZ: -4.50 "3", 1bk = 8.52 m
-302.14 -40.98 292.48 |
1483.50 1483.50 6886.20 1661.01 | 20.4 0.6 17.6 --- SEL
48.21 230.00 23.38 230.00 | 4.4 3.1
Steel checks passed requirements.
Interlocking action with crimped interlocks
Critical Stage: 3 "3"
Pmax = 75.00 [kN/crimp point]
Z: -4.50/-7.98 = 1Q:3.48 [m]; M: |-302.14 - 207.72|=509.86 [kNm/m]
Iy=241800 [cm4/m]; Sy=3750.000 [cm3/m]; b=0.708 [m]
Number of crimping points per m wall when 1 of 2 locks are connected:
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 4.3 [x/m] (dz=23.3 cm)
Number of crimping points per m wall when 2 of 3 locks are connected:
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 3.2 [x/m] (dz=31.1 cm)
Number of crimping points per m wall when 3 of 4 locks are connected:
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 2.9 [x/m] (dz=34.9 cm)
Part: ANTIZTHPIZH ME NAYZAAOZANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 2
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A8 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=90.0°

h=750 mm
ts =12.0mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L430
steel grade: S 275
L L L L L
T b=708mm 7 b=708mm 7 b=708mm 7 b=708mm
SEISMIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 131.51 [kNm] in phase: '2°'
at z1 = -4.30 [m]
all. N1 = -26.42 [kN]
Moment M2 = -100.91 [kNm] in phase: '3’
at z2 = -4.50 [m]
all. N2 = -30.36 [kN]
Maximum of the shear force max Q = 146.94 [kN] in phase: '3’
at z3 = -4.50 [m]
Moment = -100.91 [kNm]
all. N = -30.36 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L4360

A: 299.40 cm2 Iy: 241800.00 cmd Wy,el: 6450.00 cm3 Wy,pl: 7486.00 cm3

Steel: E = 210000 N/mm2, fyk = 230 N/mm2

Cross section class = 3 (b/t/eps = 594.0/12.0/1.011 = 49.0)

*** Warning: f,yk was reduced to 230 N/mm2 to get a class 3 cross section!

Shear buckling of the web (w,b): hw/s/(72*eps) = 369.00/12.00/72*1.01 = 42.3 %.

No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.

Part: ANTIZTHPIZH ME MAZZANOZANIAEXZ
Block: SEISMIC LOADING
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A8 ASB Nr.: Date:11.01.2018

Actions, R

eactions:

Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force
Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)
Rd,MN,el: Design resistance for elastic M and N interaction
Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
Z: -4.30 "2", 1bk = 6.50 m
131.51 -26.41 4.96 |
1483.50 1483.50 6886.20 1661.01 | 8.9 ©.4 0.3 ---
21.27 230.00 0.40 230.00 | 0.9 0.0
zZ: -4.50 "3", 1bk = 5.33 m
-100.91 -30.36 146.94 |
1483.50 1483.50 6886.20 1661.01 | 6.8 ©.4 8.8 ---
16.66 230.00 11.75 230.00 | 0.5 0.8
Steel checks passed requirements.

Interlocking action with crimped interlocks

Critical S
Pmax =

tage: 3 "3"

75.00 [kN/crimp point]

Z: -4.50/-7.00 = 1Q:2.50 [m]; M: |-100.91 - 77.97|=178.88 [kNm/m]
Iy=241800 [cm4/m]; Sy=3750.000 [cm3/m]; b=0.708 [m]
Number of crimping points per m wall when 1 of 2 locks are connected:
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 2.1 [x/m] (dz=47.7 cm)
Number of crimping points per m wall when 2 of 3 locks are connected:
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 1.6 [x/m] (dz=63.6 cm)
Number of crimping points per m wall when 3 of 4 locks are connected:
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 1.4 [x/m] (dz=71.6 cm)
Part: ANTIZTHPIZH ME NAXXANOZANIAEZ Archive No.:
Block: SEISMIC LOADING Page: 2
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Date: 11.01.2018

Job No.:

Version 2017.046
ANTAIOZTAZIO A9 ASB Nr.:

NAMA SA
WALLS-Retain.

Summary of all stages

Author:
Program:
Structure:
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Construction stage 1 "1 st Excavation -1.50m"
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Construction stage 4 "4th Excavation -8.00m"
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A9 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=66.0°

h=420 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L605
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
ULS GEO / STATIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 87.87 [kNm] in phase: '3’
at z1 = -5.42 [m]
all. N1 = -35.11 [kN]
Moment M2 = -152.27 [kNm] in phase: '3’
at z2 = -8.00 [m]
all. N2 = -45.94 [kN]
Maximum of the shear force max Q = 708.65 [kN] in phase: '4'
at z3 = -8.12 [m]
Moment = 2.57 [kNm]
all. N = 246.98 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©5

A: 177.30 cm2 Iy: 42420.00 cm4 Wy,el: 2020.00 cm3 Wy,pl: 2340.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 2 (b/t/eps = 348.0/12.5/0.924 = 30.1)

Shear buckling of the web (w,b): hw/s/(72*eps) = 223.03/9.00/72%0.92 = 37.2 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A9 ASB Nr.: Date: 11.01.2018
Actions, Reactions:
Md: Design moment, action
Nd: Design normal force, action
vd: Design shear force, action
M,c,Rd: Design resistance for bending moment, without any reductions.
M,cRd,red: Final design resistance for bending moment
N,c,Rd: Design resistance for normal force component
V,c,Rd: Design resistance for shear force
Ed,MN,el: Design actions for elastic M and N interaction (M/W+N/A)
Rd,MN,el: Design resistance for elastic M and N interaction
Ed,V,el: Design actions for elastic shear stress (V/Av)
Rd,V,el: Design resistance for elastic shear force
Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
Z: -8.00 "3", 1bk = 3.85 m
-152.27 -45.94 -173.36 |
643.50 643.50 4875.75 970.49 | 23.7 0.9 17.9 --- SEL
77 .97 275.00 28.36 275.00 | 8.0 3.2
z: -5.42 "3", 1lbk = 3.85 m
87.87 -35.11 1.80 |
643.50 643.50 4875.75 970.49 | 13.7 0.7 0.2 --- SEL
45.48 275.00 0.29 275.00 | 2.7 0.0
Z: -8.12 "4", 1bk = 2.20 m
2.57 246.98 708.65 |
643.50 577.28 4875.75 970.49 | 0.4 5.1 73.6 --- oo
15.20 275.00 115.94 275.00 | 0.3 53.3
Steel checks passed requirements.

Interlocking action with crimped interlocks
Critical Stage: 4 "4"
75.00 [kN/crimp point]

Pmax
Z: -8.0

0/-8.14

1Q:0.14 [m]; M:

|-72.41 - 2.57|=74.98 [kNm/m]

Iy=42420 [cm4/m]; Sy=1170.000 [cm3/m]; b=0.600 [m]

Number of crimping points per m wall when 1 of 2 locks are connected:
n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 23.3 [x/m] (dz=4.3 cm)
Number of crimping points per m wall when 2 of 3 locks are connected:
n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 17.5 [x/m] (dz=5.7 cm)
Number of crimping points per m wall when 3 of 4 locks are connected:
n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 15.5 [x/m] (dz=6.4 cm)
Part: ANTIZTHPIZH ME NAYZAAOZANIAES Archive No.:
Block: ULS GEO / STATIC LOADING Page: 2

Record:
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Construction stage 1 "1 st Excavation -1.50m"
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Construction stage 2 "2 nd Excavation -4.00m"
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Construction stage 3 "3rd Excavation -6.50m"
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Construction stage 4 "4th Excavation -8.00m"
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A9 ASB Nr.: Date:11.01.2018

Dimensioning results

Beta=66.0°

h=420 mm
profile: Salzgitter/ThyssenKrupp LARSSEN U-Profil L605
steel grade: S 275
L L L L L
T b=600mm 7 b=600mm 7 b=600mm 7 b=600mm
SEISMIC LOADING
Design of the sheet wall
Internal design-forces E,d (per m wall):
Maximum of the moment max M1 = 61.63 [kNm] in phase: '3’
at z1 = -5.42 [m]
all. N1 = -26.01 [kN]
Moment M2 = -100.43 [kNm] in phase: '3’
at z2 = -8.00 [m]
all. N2 = -27.24 [kN]
Maximum of the shear force max Q = 739.46 [kN] in phase: '4'
at z3 = -8.09 [m]
Moment = 3.30 [kNm]
all. N = 265.10 [kN]
Dimensioning Code: EN 1993 (EC 3)
Safety factors:
gamma,M@: 1.00, gamma,M1l: 1.10
beta,B: 1.00, beta,D: 1.00
Sheet pile wall: (all values are per running meter)
Cross section = Salzgitter/ThyssenKrupp LARSSEN U-Profil L6©5

A: 177.30 cm2 Iy: 42420.00 cm4 Wy,el: 2020.00 cm3 Wy,pl: 2340.00 cm3

Steel: E = 210000 N/mm2, fyk = 275 N/mm2
Cross section class = 2 (b/t/eps = 348.0/12.5/0.924 = 30.1)

Shear buckling of the web (w,b): hw/s/(72*eps) = 223.03/9.00/72%0.92 = 37.2 %.
No further investg. req.
Performing Buckling checks due to EN 1993-5 5.2.3.
Part: ANTIZTHPIZH ME NAZZAAO3ANIAES Archive No.:
Block: SEISMIC LOADING Page: 1
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Author: NAMA SA Job No.:
Program: WALLS Dimensioning
Structure: ANTAIOZTAZIO A9 ASB Nr.: Date:11.01.2018

Actions, Reactions:

Md: Design
Nd: Design
vd: Design

M,c,Rd: Design
M,cRd,red: Final d
N,c,Rd: Design
V,c,Rd: Design
Ed,MN,el: Design
Rd,MN,el: Design
Ed,V,el: Design
Rd,V,el: Design

moment, action

normal force, action

shear force, action

resistance for bending moment, without any reductions.
esign resistance for bending moment

resistance for normal force component

resistance for shear force

actions for elastic M and N interaction (M/W+N/A)
resistance for elastic M and N interaction
actions for elastic shear stress (V/Av)
resistance for elastic shear force

Utilizations:
X,pl: Plastic utilization, if applicable
X,el: Elastic util. (only critical is plastic calculation is impossible)
w,b: Shear-buckling of the web
MN, bk : Buckling due to moment and normal force
Md Nd Vd [kN, m] | Utilization ratios[%]
M,c,Rd McRd,red N,c,Rd V,c,Rd | M,pl N,pl V,pl w,b MN,bk
Ed,MN,el Rd,MN,el Ed,V,el Rd,V,el | MN,el V,el
Z: -8.00 "3", 1bk = 3.81 m
-100.43  -27.24  -92.87 |
643.50 643.50 4875.75 970.49 | 15.6 0.6 9.6 --- SEL
51.26 275.00 15.19 275.00 | 3.5 0.9
zZ: -5.42 "3", 1bk = 3.81 m
61.63 -26.01 -1.63 |
643.50 643.50 4875.75 970.49 | 9.6 0.5 0.2 --- SEL
31.97 275.00 0.27 275.00 | 1.4 0.0
Z: -8.09 "4", 1bk = 2.17 m
3.30 265.10 739.46 |
643.50 557.75 4875.75 970.49 | 0.6 5.4 76.2 --- oo
16.59 275.00 120.97 275.00 | ©.4 58.1

Steel checks passed requirements.

Interlocking action with crimped interlocks
Critical Stage: 4 "4"
Pmax = 75.00 [kN/crimp point]

Z: -8.00/-8.09 = 10:0.09 [m]; M: |-55.15 - 3.30|=58

Iy=42420 [cm4/m]; Sy=1170.000 [cm3/m]; b=0.600 [m]

Number of crimping points per m wall when 1 of 2 locks are connected:

.45 [kNm/m]

n,req = Sy/Iy * b*2/1 * M/(Pmax*1Q) = 30.0 [x/m] (dz=3.3 cm)

Number of crimping points per m wall when 2 of 3 locks are connected:

n,req = Sy/Iy * b*3/2 * M/(Pmax*1Q) = 22.5 [x/m] (dz=4.4 cm)

Number of crimping points per m wall when 3 of 4 locks are connected:

n,req = Sy/Iy * b*4/3 * M/(Pmax*1Q) = 20.0 [x/m] (dz=5.0 cm)

Part: ANTIZTHPIZH ME MAZZANOZANIAEXZ
Block: SEISMIC LOADING

Record:

Page: 2
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