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1.4 DRAWINGS

No:. Drawing name: Scale:
0.1 Program scheme

0.2 Situation 1:1000
1 Floor plan and section A-A of adrenalin park 1:100
2 Section B-B of adrenalin park 1:50
3 Plan of polygon exercises 1:100
4 Floorplans of tower 1:50
5 West and south elevation of tower 1:50
6 Wooden platform with steel beams (platform 1) 1:20
7 Wooden platform (platform 2) 1:20
8 Zip line platform (platform 3) 1:20
9.1 Detail of cables foundation 1:20
9.2 Detail of cables foundation 1:20
10 Detail of post base 1:20

11 Axonometric drawing of detail of anchor 1:20
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VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija

Games - material list

Kranj, 10.1.2019

W‘ VEVRCA podjetje za $partni turizeminstoritvedao.
Davéna . 984098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
LEARNNG OOLRSE
armwith bracket 2
wire rope 12mm 6m
Unail 4
wire rope 12 mm smooth 10m
aluminiumferrules fil2mm
cable layer 2
spax 8x120
OCOLRSE3 METERSINHGH
PLATFORMS pcs
round beans dass3 fil2am 60
plankslarch fi16m 75cm 110
thread bar filenm 75cm 20
nuts 40
washers 40
screwspax 810nm 80
screwspax 5%60mm 900
1. Mashrooms lenght/pcs
armwith bracket 2
wirerope 12nm ém
Unail 4
wirerope 12nmsmoath 10m
pole bracket 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nm 2Im
wooden spreaders fillcmx75cm 2
wiredanp 30
nushroons 1
Spax 8x80 44
Spax 10x200 4
w VEVRCA podetiee za Zportri turizeminstaritve dao.
Davénad: S84098554

Maticna &.: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
2 Bananabridge lenght/pcs
armwith bracket 2
wirerope 12nm ém
Unail 4
wirerope 12mmsnoath 10m
cablelayer 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nrm 2lm
wooden spreaders fil0cmx75cm 2
wiredanp 3%
bananas 14
carriage bolt 10x60nm 56
spax 8x120 4
gpax 10x200
3 Tumnel lenght/pcs

armwith bracket 2

wirergpe 12nm 6m

Unail 26

wirerope 12mmsnoath 10m

aluriniumferrules filOnm

aluriniumferrules fil2nm 8

wirergpe 10mm Z2Im

wooden spreaders fildcmx75cm 2

wiredanp

plankslarch 12x3x250cm 14

plankslarch 12x3x200cm 28

irondircle 9

eyenuts 18

carmiage bolt 10x50rm 126

staticrope 150cm 2

carabiner 36

W VEVRCA podetiee za Zportri turizeminstaritve dao.
Davénad: S84098554

Maticna & .: 2318288000
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4 Cocoball

armwith bracket

wire rope

12nm

Unail

wirerope

12 mmsmoath

cable layer

aluminiumferrules

fil2nm

pulling back sistem

spax

8x120

trolley

carabiner

safety comer mettresses

safety semicilcular
mattresses

wirerope

12nm/silent

Cocoball

Q>

VEVRCA podjetje za sportni turizemin storitve d.o.o.

SenoZeti 18
4201 Zgornja Besnica
Slovenija

5. Sedges lenght/pcs
armwith bracket 2
wirergpe 12nrm ém
Unail 8
wirergpe 12mmsocth 13m
aluniniumferrules fil2nm 12
wirerope 12/ silent 2Im
wooden spreaders fildcmx75cm 2
wiredanp 8
ropes 20mm 14m
nuts 12
washers 12
Spax 6x60 20
plankslarch 123X75 5
plankslarch 1242¢75cm 2
threadbar filémmy/15cm 2
carabiner 4
safety comer nettresses 1
safety seicilcular
mettresses 1
YGedge 1
Trdley 4
pax 8x80 12
pulling back sistem 1

VEVRCA podietje za Sportni turizeminstoritved.oo.

Davénast: 984098554
Maticna & .: 2318288000




VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
6. Abrdge lenght/pcs

armwith bracket 2

wirerope 12rm ém

Unail 4

wirerope 12nmsmoath 6m

cablelayer 3

aluminiumferrules fil2nm 8

plankslarch 1242120cm 2

plankslarch 14x5x300cm 4

plankslarch 14x5x80cm 8

nuts 4

washers 4

pax 8x120 4

Spax 6x60 40

Spax 8x80 8

Spax 8x160 36

thread bar filOnmy/ 75ecm 2

roundbeanrs fi 10cm/75ecm 14

7. Scales lenght/pcs
armwith bracket 2
wirerope 12nm ém
Unail 4
wirergpe 12mmsocth 13m
aluminiumferrules fil0nm 4
aluminiumferrules fil2nm 8
wirerope 10nm 2Im
wooden spreaders fildcmx75cm 2
wiredanp 32
plankslarch 12x3x200cm 4
metal balance scale (stick) 4
nuts 32
washers 16
carriage bolt 10x80nm 16
staticrope 120cm 8
w_ VEVRCA podietje za Sportni turizeminstoritved.oo.
Davéna &t S84098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
8 Unet lenght/fpcs
armwith bracket 2
wirerope 12rm 6m
Unail 8
wirerope 12nmmsmoath 13m
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nmm 2im
wooden spreaders fil0cmx75cm 2
wiredanp 88
staticrope 2m 2
thread bar filOnmy/15ecm
9. Suspendedfruits lenght/pcs
armwith bracket 2
wirerope 127m ém
Unail 8
wirergpe 12mmsocth 10m
cablelayer 1
aluriniumferrules filOnm 4
aluminiumferrules fil2nm 8
wirergpe 10mm 2Im
wooden spreaders fildcmx75cm 2
wiredanp 53
ropes 20mm2m 3%
eyenuts 3%
carriage balt 10x60nm 54
pax 8x120 4
staticrope TInm 1
carabiner 36
fruits 9
10. Sairmaytohaven lenght/focs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12mmsnoath 10m
aluniniumferrules filOnm 4
aluniniumferrules fil2nm 8
wirerope 10rm 2Im
wooden spreaders fil0cmx75cm 2
wiredanp 3%
ropes 20mm/3m 28
eyenuts 28
carriage bolt 10x140nm 28
carabiner 28
round beans fi 10cm/75cm 14
W VEVRCA podietje za Sportni turizeminstoritved.oo.
Davénad: S84098554

Maticna & .: 2318288000
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VEVRCA podjetje za sportni turizemin storitve d.o.o.

SenoZeti 18
4201 Zgornja Besnica
Slovenija
1. Xcrosshridge lenght/pcs

armwith bracket 2
wirerope 12rm 6m
Unail 8
wirerope 12mmsnoath 10m
pole bracket 1
aluminiumferrules fil0nm 8
aluminiumferrules fil2nm 8
wirerope 10mm 42m
wooden spreaders fildemx75cm 4
wireclanp 56
X Crosses 250cm 6
plankslarch 25x3X75cm 14
carriage bolt 10x60nm %
Spax 10x200 4

VEVRCA podietje za Sportni turizeminstoritved.oo.

Davénast: 984098554
Maticna & .: 2318288000




VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
COLRSES METERSINHGH
PLATFORVG pcs
round beans dass3 fi12cm 60
plankslarch fil6nm 75cm 110
thread bar fil6nm 75cm 20
nuts 40
washers 40
screwspax 8x10nm 80
screwspax 5x60nm 900
1. wavesTm lenght/pcs
wiredanp 4
wirergpe 10mm 2lm
wirerope 127m ém
ropes 20nmm3m 16
wirerope 12nmsmoath 10m
wooden spreaders fildcmx75cm 2
Unail 8
aluminiumferrules fil0nm 4
aluminiumferrules fil2nm 8
ironwaves Tm 2
plankslarch 123X75cm 18
eyenuts 16
carriage balt 10x60nm 88
screw 10x40 8
nuts 24
washers 24
staticrope 6m
pole bracket 1
armwith bracket 2
cablelayer 1
pax 8x120 4
Spax 10x200 4
w’ VEVRCA podietje za portni turizeminstoritve dao.
Davéna &t S84098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18
4201 Zgornja Besnica
Slovenija

2 Swingigbeam15m lenght/pcs
wiredanp 24
wirerope 10mm 2Im
wirerope 12rm ém
ropes 20mm2m 16
wirerope 12nmmsmoath 10m
wooden spreaders fildcmx75cm 2
Unail 8
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
eyenuts 16
nuts 16
washers 16
armwith bracket 2
thread bar fil0nmmy/15cm filOnmmy/15ecm 8
carabiner 16
round beans dass3 fi12cm/3m 4
3 Qirbingnet7m lenght/pcs
armwith bracket 2
wirerope 12nm ém
Unail 12
wirergpe 12mmshoath 10m
cablelayer 1
aluniniumferrules filOnm 8
aluminiumferrules fil2nm 8
wirerope 10nm 26m
wiredanp 70
Spax 8x120 4
carabiner
round beans dass3 fi12cm/3m
net Tm 1
4 BoxBidge lenght/fpcs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12nmmsmoath 13m
aluriniumferrules filOnm 8
aluriniumferrules fil2nm 8
wirerope 10mm 42m
wooden spreaders fil0cmx75cm 2
wiredanp 52
baxingbag 8
plankslarch 253X75ecm 18
carriage bolt 10x60nm 72
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VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

U

4201 Zgornja Besnica
Slovenija
5 Bkeonhands lenght/pcs

Unail 4

wirerope 12nmmsmoath 13m

pole bracket 2

aluminiumferrules fil2Znm 12

wirerope 12nm/silent 15m

spax 10x200 4

retumingsistem 1

6. Qimbingwall lenght/pcs
amwith bracket 2
wirerope 12hm 6m
Unail 4
wirerope 12mmsnocth 6
aluminiumferrules fil2nm 8
plankslarch 253x250cm 12
dinbingholds 24
Spax 8x120 48
Spax 10x200 12
transport strap 2
round bearrs fi 18cm/5m 2
screw 10x60nm 24
7. Bgfoot bridge lenght/pcs

armwith bracket 2

wirerope 12nm ém

Unail 4

wirerope 12mmsmocth 13m

cablelayer 1

aluminiumferrules filOnm 4

aluminiumferrules fil2nm 8

wirerope 10nm 2Im

wooden spreaders fildcmx75cm 2

wiredanp 48

carriage bolt 10x60nm 80

pax 8x120 4

Hgfodt 10

VEVRCA podietje za Sportni turizeminstoritved.oo.

Davénast: 984098554
Maticna & .: 2318288000




VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
8  Suspendedsurf lenght/pcs

armwith bracket 2
wirerope 12nm ém

Unail 8
wirerope 12nmmsmocth 13m

aluminiumferrules fil2Znm 8
wirerope 10nmysilent 2Tm

wooden spreaders fildemx75cm 2
wiredanp 8
surf/snowboard 1
ropes 20nmm3m 4
Trolley 4
eyenuts 4
nuts 4
washers 4
carmiage balt 10X70nmm 4
carabiner 4
safety comer mettresses 1
safety semicilcular mettresses 1
pax 8x80 18
retumingsistem 1
pax 6x60 20
plankslarch 123X75 5
plankslarch 1212¢75¢cm 2

W‘ VEVRCA podietje za Sportni turizeminstoritved.oo.
Davéna . 984098554
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VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
9. Udlings lenght/pcs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12nmmsocth 10
aluriniumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nmm 2lm
wooden spreaders fildemx75cm 2
wiredanp YA
ropes-Uslings 20nmmy/hm 17
10. Barrels lenght/pcs
armwith bracket 2
wirerope 12rmm 6m
Unail 4
wirerope 12nmmsmocth 10m
cable layer 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nm Z2lm
wooden spreaders fildcmx75cm 2
wiredanp 28
pax 8x120 4
rope 20nmm Im
metal stick i 25,4nm/ 75cm 10
Barrels 10
T.Malking net lenght/pcs
armwith bracket 2
wirerope 127im ém
Unail 4
wirergpe 12mmsmocth 10m
pole bracket 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nm 2Im
wooden spreaders fildcmx75cm 2
wiredanp 66
plankslarch 123X75cm 1
carriage bolt 10x60nmm 4
Spax 10x200 4
w’ VEVRCA podietje za portni turizeminstoritve dao.
Davina & SI84098554

Maticna & .: 2318288000
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VEVRCA podjetje za sportni turizemin storitve d.o.o.

SenoZeti 18

4201 Zgornja Besnica
Slovenija
OOLRSE9 METERSINHCGH
PLATFORVG pcs
round beanrs class3 fi12cm 60
plankslarch fil6nm 75cm 110
thread bar fil6nm 75cm 20
nuts 40
washers 40
screwspax 8x10nm 80
screwspax 5x60nm 900
1. Swingingbeam-single lenght/pcs
amwith bracket 2
wirerope 12nm ém
Unail 8
wirerope 12mmsoath 10m
pole bracket 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nm 15m
wireclanp 8
ropes 20mm2m 8
eyenuts 8
carriage bolt 10x140nmm 8
Spax 10x200 4
carabiner 8
round beams fi12cm/150m 4
2 Qiff hanger lenght/focs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12mmsmocth 10m
cable layer 1
aluminiumferrules filOnm 8
aluminiumferrules fil2Znm 8
wirerope 10nm 26m
wiredanp 28
plankslarch 25x3x250cm 14
dimbinghdlds 42
carriage bolt 10x60nm 56
screw 10x60 42
pax 8x120 4

V>
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VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija
3 Suspendedsnake bridge lenght/pcs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12nmmsmocth 10m
aluriniumferrules filOnm
aluminiumferrules fil2nm 8
wirerope 10nmm 2lm
wooden spreaders fildemx75cm 2
wiredanp 18
ropes 20nm2m 10
plankslarch 14x5x100cm 9
eyenuts 10
carriage bolt 10x120nm 10
staticrope 2m 2
carabiner 10
4 Zpine lenght/pcs
armwith bracket 2
wirerope 12mm ém
Unail 4
wirerope 12nmmsmoath 13m
aluminiumferrules fil2nm 8
safety comer mettresses 1
safety semicilcular mettresses 1
pax 8x80 12
5. Walkingslings lenght/pcs
armwith bracket 2
wirerope 127im ém
Unail 4
wirerope 12nmmsmoath 13m
cablelayer 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10mm 2im
wooden spreaders fildemx75cm 2
wiredanp 80
plankslarch 123X75cm 2
carmiage bolt 10x60nm 8
Spax 8x120 4
ropes 60cm 34
w_ VEVRCA podietje za Sportni turizeminstoritved.oo.
Davénad: S84098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201Zqornja Besnica
Slovenjja
6. Acohat lenght/pcs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12mmsnoath ém
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 12
wirerope 12nmmsient 8m
wirerope 10nm 8m
acrobatic 1
carabiner 1
pulligbacksistem 1
trolley 1
7. Fishermanshridge lenght/pcs
armwith bracket 2
wirerope 12nm 6m
Unail 8
wirerope 12nmmsmoath 13m
cable layer 1
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10mm 3Im
wooden spreaders fil0cmx75cm 2
wireclanp 18
ropes 20mm3m 1
ropes 200my10m 1
spax 8x120 4
Q& VBRCA podetje za partni turizeminstaritvedao
Davénadt: 84098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18

4201 Zgornja Besnica
Slovenija

8 Sufride lenght/focs
armwith bracket 2
wirerope 12nm 6m
Unail 4
wirerope 12nmmsmocth 13m
aluminiumferrules fil2nm 12
wirerope 12rm/silent 2Im
wooden spreaders fildemx75cm 2
wiredanp 8
nuts 12
washers 12
pax 6x60 20
plankslarch 123x75 5
plankslarch 1212X75¢cm 2
thread bar filenmy/15cm 2
carabiner 4
safety comer mettresses 1
safety semicilcular mattresses 1
Suf 1
Trolley 4
X 8x80 18
pullingback sistem 1

9.  RodeoWalk lenght/pcs
armwith bracket 2
wirerope 12nmm 6m
Unail 4
wirerope 12nmsmoath 10m
aluminiumferrules filOnm 4
aluminiumferrules fil2nm 8
wirerope 10nmm Z2lm
wooden spreaders fildcmx75cm 2
wireclanp yA]
rodeowalk 15
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VEVRCA podjetje za sportni turizemin storitve d.o.o.

SenoZeti 18

4201 Zgornja Besnica
Slovenija
10. Suspendedislands lenght/fpcs
armwith bracket 2
wirerope 12nm ém
Unail 8
wirerope 12mmshoath 10m
cablelayer 1
aluminiumferrules filonm 4
aluminiumferrules fil2Znm 8
wirerope 10nm 2Im
wooden spreaders fildemx75cm 2
wiredanp 3%
ropes 20mm2m 28
plankslarch 123X75cm 56
eyenuts 28
carriage bolt 10x80nm 28
pax 8x120 4
pax 6x60 24
carabiner 28
1. Qimbingnets lenght/pcs
armwith bracket 2
wirerope 12nm ém
Unail 12
wirerope 12nmmsmoath 10m
pole bracket 1
aluminiumferrules filOnm 8
aluminiumferrules fil2nm 8
wirerope 10mm 26m
wireclanp 20
nets 100x250cm 5
pax 10x200 4
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VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18
4201 Zgornja Besnica
Slovenija

SAFETY EQLIPMENT FORMEITORS (45 pes each):
Seferaller.

Carabier:

W‘ VEVRCA podietje za Sportni turizeminstoritved.oo.
Davéna . 984098554

Maticna & .: 2318288000



VEVRCA, podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18
4201 Zgornja Besnica
Slovenija

Hamess-2x
Lanyard - 2x
G
=T
Carabineers-4x
Qinbingsing- 2x
Troley-2x
v_ VEVRCA podietje za Eportni turizeminstoritve doo.
Dovinadt: 984098554

Maticna & .: 2318288000



VEVRCA podjetje za sportni turizemin storitve d.o.o.
SenoZeti 18
4201 Zgornja Besnica
Slovenija

Saticrope20m-1x

JagSystem- 1x:

Iron Carabineer - 2x

W‘ VEVRCA podietje za Sportni turizeminstoritved.oo.
Davéna . 984098554

Maticna & .: 2318288000
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3.4 TECHNICAL REPORT

GENERAL

Adrenalin Park in Skopje, Macedonia, consists of a tower and a polygon, which is composed of 11 pillars.
Polygon is divided into three difficulty levels, which are separated by taking place on different heights. Each
polygon consists of 11 different exercises that differ from one another in certain amount of difficulty. Zip
line is also included. Polygons and zip line are accessible by a staircase located in wooden tower.

STRUCTURE

Tower is made entirely out of wood. It has a rectangular-shaped floor plan measuring 6.00 x 6.80 m. With a
height of 12 m, it provides the entrance and exit to all polygons. The supporting structure of tower is based
on 35 cm thick reinforced concrete slab with peripheral strip foundations 70 cm deep. Five pillars, measuring
0.40 m in diameter, represent main carriers of construction. U 220 steel profile beams (0.95 m long)
connected to each pillar, fasten them into a reinforced concrete slab.

This wooden structure has three levels on heights 3.20 m, 6.20 m, 9.20 m. Those heights are consistent with
heights in which polygons are taking place. Levels are accessible by a single wooden staircase. Wooden
beams of dimensions 14 x 24 c¢cm construct platforms. They are to be laid in two levels in cross directions, as
to provide appropriate static safety. Wooden boards 5 cm thick are then laid on wooden beams as flooring
material. Fence surrounds every platform, making the entrances and exits of polygons safe.

As said before, polygon is composed of 11 pillars. Each measuring 0.40 m in diameter with a height of 12 m.
The only exception is one pillar measuring 6m in height that is used as the end element of zip line. U 220
steel profile beams (1.50 m long) connected to each pillar, fasten them into a reinforced concrete foundation
dimensions 1.2 x 1.2 x 1 m. While making the project we had no geotechnical report. We assumed modulus
of subgrade reaction k = 5 000 kN/m® and maximal allowable stress under mast foundation o = 150 kN/m”.

Tower and pillars are to be connected into uniform construction with steel cables ®12. Cables connecting all
pillars and tower are fastened at the end of polygon into reinforced concrete foundations measuring 1.50 x
1.50 x 1 m.

Pillars are arranged in consisting distance measuring approx. 8.50 m and 12.50 m. They are crosswise
connected to each other with U 140 steel profile beams, that serve also as construction of wooden platforms
located on each pillar. Three platforms, can be found on each pillar. Each platform has a rectangular-shaped
floor plan measuring 1.50 x 1.50 m. There are three different kinds of platforms that vary in construction:

1) Wooden platform with steel beams
2) Wooden platform made entirely out of wood
3) Zip line platform

Polygons are located on three different heights and are composed of different exercises.

57 m long zip line is also planned. It is positioned between two lines of pillars. Starting on 4.50 m on the
tower, descending for 2.20 m, it ends on the other side of Adrenalin Park. Area under the zip line must be
protected with fence to avoid crashes between zip line user and other people in the area.
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TECHNICAL STANDARDS CONSIDERED

Static analysis, load action determination and the design work was carried out according to the European

standards Eurocode.

e EN 1990 Eurocode 0: Basis of structural design

e EN 1991 Eurocode 1: Actions on structures

e EN 1992 Eurocode 2: Design of reinforced concrete structures

e EN 1995 Eurocode 3: Design of steel structures

o EN 1995 Eurocode 5: Design of timber structures

e EN 12572-1: Artificial climbing structures — Part 1: Safety requirements and test methods for ACS with
protection points

e EN 15567-1: Sports and recreational facilities — Rope courses — Part 2: Construction and safety
requirements

LOAD ACTIONS

Self load weight of the construction is taken into account by software (RadimpexTower 6)
Dead load wooden deck (0,35 kN/m?), elements of polygon (1,2 kN per element)
Live load on platforms (2,0 kN/m?)
on ZIP line (6,0 kN — single rope zip line with fall factor over 0,5)
on elements (3,0 kN — user load on elements where a fall
factor can not be sustained)
Live load WIND Vpo = 25 m/s

MATERIAL

Solid timber class strength class C24
Steel S 235 (f, = 235 N/mm?)
Concrete C25/30
Steelreinfocement S500

Plywood birch

Cables £, = 1770 N/mm?*

FABRICATION AND ERECTION

The structural stability should be assured at all structural erection phases.

Janko Mele, u.d.i.g.

Simon Kogoj, u.d.i.g.

Vrhnika, January 2019.
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St. projekta:

St. lista:

Input data - Structure

ADRENALIN PARK
SKOPJE

WOODEN TOWER
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Isometric

Level scheme
Name z[m] h [m] Name z[m] h [m]
12.00 2.80 4.50 1.30
9.20 3.00 3.20 3.20
6.20 1.70 0.00
apie O ateria
No Material name E[kN/m2] u y[kN/m3] ot[1/C] Em[kN/m2] um
1 [C25/30 3.100e+7| 0.20 25.00 1.000e-5 3.100e+7| 0.20
2 |Les-lglavci-Masiven les 1.000e+7| 0.20 5.00 1.000e-5 1.000e+7| 0.20
3 |Jeklo 2.100e+8| 0.30 0.00 1.000e-5 2.100e+8| 0.30
Slab sets
No t[m] e[m] Material Analysis type Orthotropy E2[kN/m2] G[kN/m2] a
<1> 0.350 0.175 1 Thin slab Isotrophy
<2> 1.000 0.500 1 Thin slab Isotrophy
Area support sets
Set K,R1 K,R2 K,R3
1 1.000e+10 | 5.000e+3 | 5.000e+3 |
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St. projekta:

St. lista:

Input data - Structure

Beam sets

Set: 1 Section: b/d=35/35, Approx. eccentricity

Mat. A1 A2 A3 il 12 13
2 - Les-lglavci-M...  1.225e-1  1.021e-1  1.021e-1  2.113e-3 1.251e-3 1.251e-3
[em]
Set: 2 Section: b/d=14/24, Approx. eccentricity
Mat. A1 A2 A3 1 12 13
2 2 - Les-Iglavci-M...  3.360e-2 2.800e-2 2.800e-2 1.000e-10 5.488e-5 1.613e-4
"/7
ﬁT ¥ o
JL 3
4
[em]
Set: 3 Section: b/d=40/105, Approx. eccentricity
Mat. A1 A2 A3 1 12 13
2 1-C 25/30 4.200e-1  3.500e-1 3.500e-1 1.703e-2 5.600e-3  3.859-2
x VA
g o 3
K2 A
[em]
Set: 4 Section: D=1.2, Truss element - nonlinear - (withstand tension only), Approx. eccentricity
Mat. A1 A2 A3 il 12 13
3 - Jeklo 1.131e-4 1.018e-4 1.018e-4 2.036e-9 1.018e-9 1.018e-9
[em]
Set: 5 Section: b/d=35/35, Approx. eccentricity
at. A1 A2 A3 1 12 13
2 - Les-Iglavci-M...  1.225e-1  1.021e-1  1.021e-1 1.000e-10 1.251e-3  1.251e-3

[em]
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Erh ey s.p. St. projekta: St. lista:
Input data - Structure
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Input data - Structure
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o - Frame: H_3 o - Frame: H_1
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Input data - Structure
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s.p.

St. projekta:

St. lista:

Load cases list

No Name

g self load (g)

gD dead load

p live load

vy wind y

vx wind x

Comb.: I+1+I1l

Comb.: [+II+IV

Comb.: [+]I+V

©|O|NO|O|D|WIN(=

Comb.: [+[I++IV

TOWER LOADS

PLATFORM,

SELF+DEAD LOAD
Wood boards

0,05 m x 7 kN/m2

Input data - Load

No Name

10 |Comb.: I+1I+lI+V

11 |Comb.: 1.35xI+1.35xI1+1.5

xI11+0.9xIV

12 |Comb.: 1.35xI+1.35xII+
+1.5x111+0.9xV

13 |Comb.: 1.35xI+1.35xI1+1.5
xIV

[ 14 [Comb.: 1.35xI+1.35xI1+1.5xV

=0,35 kN/m?

Self load is taken into account automamatically!

LIVE LOAD
Platforms

g = 0,35 kN/m?

=2,00 kN/m?

LIVE LOAD WIND
See next page.

POLYGON EXERCISES

DEAD LOAD
Elements approx.

LIVE LOAD
1 person/execise

ZIP LINE
DEAD LOAD

Tension in steel wire

LIVE LOAD

Single rope zip line - fall factor >0,5

p  =2,00kN/m?

=1,20kN/element

=3,00kN

=10,0kN

=6,00 kN

For reactions from steel wires (exercises, ZIP line) see calculations ahead.

STAIRCASE

For reactions on tower - see calculation of staircase.

Tower - 3D Model Builder 6.0
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s.p. St. projekta: St. lista:

Input data - Load
Load 1: g self load (g)

Isometric
Load 1: g self load (g) Load 1: g self load (g)
o ~ oo ¢
S k| S N T " 1
(E 2 7 g i ]
1 & o S
4.40
o o
4.90
o[> —T—9
5 ~P=21700 1 P=2100
0 L 00 oP=100 F=goo
i p=:1:00 i - i
& lp=-1.00 1S
@ i
T[%J‘ ]
Level: [9.20 m] Level: [6.20 m]
Load 1: g glf load (g) Load 1: g &lf load (g)
oo o o o =
1o o ]
lo J
{g)é\
4 4.0p
4.qo
£ gP=r2.00
0o Of oP=11.00
5 P==100 O S hd
S Q (P=1.00 Q4
Q Q
5 5
) )
i i@ Y, RY.
ol a Level: [3.20 m] o - Level: [0.00 m]

Tower - 3D Model Builder 6.0 Registered to ... Radimpex - www.radimpex.rs



Isometric
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St. lista:

-0.20
-0.29

.30

-0.40

p
p

D

-0.40
-0.30
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Load 2: gD dead load
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St. projekta:

Input data - Load
Load 2: gD dead load

s.p.

€1°0-=d

SIPE-0.60]

€e70-=d

GRADBENI BIRO

Tv'0-=d

B,

I

e,

W

vy'0-=d

Load 2: gD dead load

9¢°0-=d

APF-0.60

O

9¢°0-=d

¢e'0-=d

Level: [6.20 m]
Frame: H_2

Radimpex - www.radimpex.rs

Of

10.00

-0.20

p
p

6.20

o

Load 2: gD dead load

Q Q.

. ©

Registered to ...

Level: [9.20 m]
Level: [3.20 m]

Load 2: gD dead load

Tower - 3D Model Builder 6.0
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Level: [3.20 m]

0.48

p

2 T
3] o
S N
2 e
[
[
-
o O
8 1T @q.ﬁ-boﬁ TOPRTT
M l ,,&‘, nmmu 1 (sl
o - L |
) L L
2 ] ]
2
> 18 | %
Z % [ %
< = 1=
o | |
® | | |
3 o Of
{m}
NN A U N 1 B =
A.\l
©
| B
= >
5| e
[=] 1 =
= =
| Bz
i @ 4 B
O 5 o
+— M N
= M =2
o -
= 2
= o
nw. -
w
[e)
[
m
= MECLAREEEEELE NS
w gk0=d
a > [ [ 1 = >
< kel | | he]
s £ o7 [ £
| Z 2 He z
“ > Ho e o >
y & S g
: k] l kel
{ @ ] l| @
SR 3 = = & 3 8yo=d
N i . 8y°0=d i ] i
SHIgA LI TTTTIORIT T

Tower - 3D Model Builder 6.0



St. lista:

St. projekta:
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y

F1

s.p.

Input data - Load

Load 4: vy wind y

Load 4: vy wind y
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. = i} =l
N & OFa] 1T 1 16405d] T #. 1 163 0FaT T T 1 1 QD1 1
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0= vy 0=d vy 0=d
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Frame: H_2

Load 4: vy wind y

Frame: H_1

6¢°0-=d

6¢°0-=d

6¢°0-=d

6¢°0-=d

Frame: V_1

Load 4: vy wind y

6¢°0=d

6¢°0=d

Frame: V_2

Radimpex - www.radimpex.rs

Registered to ...

Tower - 3D Model Builder 6.0



Radimpex - www.radimpex.rs

Registered to ...

Level: [3.20 m]
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s.p. St. projekta: St. lista:
platform level +9.2 m
Load 16: [ELS] 11-14 E § Load 16: [ELS] 11@4 f
7 o5 9 = 9 ¢ 9 (\5«,).11 [*] ] “ 06 5 G074 ]
- 0.32 - -00669 < s < j s
Q2 02 5 3
S — 2.67 N 6.20 ] 2.0
BN - = é 7 J;B =R 1 [ 5.8604 Tl 0.§Ev T a1 =
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-0.19 s |-1.21 -BE f;fl M=
5 o Q
S Q Q Q s,
o 3 O o 5 O
S o
i o Level: [9.20 m] & Level: [9.20 m]
o/ Beam Results: max N1=45.95 / min N1=-22.83 kN | Beam Results: max V2= 37.06 / min V2= -38.53 kN
3 Loag 16: [BLS] 11-1% | Load 16: [gLS] 11-4
T 7 g.) 0 © 7 9'.,)_0'41 7 3 7 Br‘ ? Ej0 03 7
o 003 o 0.14 S| g op4|  ° s g S / 4
~ © < © i S “‘J
- o - i : < o
1RO : 230H = [H.3.09 = 10 F ' 4
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= — i N
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4|oo i 00
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g i g, ) 3.07 E
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N N2z6 222 b o ]-1.23 -B:20 L] [ peb” —¢T
= 9T d hnd d 8 4.2_} }7
=) — C o T ~ W
@ s 2 S =
o - -0706% < g‘m \%} \
e ; o031l Q0
N ]
S o N
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i L Level: [9.20 m] L Ll Level: [9.20 m]
o Beam Results: max V3= 23.22 / min V3= -24.73 kN o Beam Results: max M3= 7.11+4 min M3=-10.37 kNm
Load 15: §8LS] 6-10 g
o st 0 0z o
-11. 0.93 TM - .sj ([10%7 11.06/-11.50 [9) 9] (@) [¢] (@)
g 0.29
LEHT SEEEcEL - % $ 1
l= ‘ 8 19 o =] &p2 =] o
|| IR
e i
0.55
0 BT TE S o—c 7
6 o =) 0.400 Q o o
U\L S ) @) 0.19 e} S
3
o ' o Level: [9.20 m] o @ Level: [9.20 m]
Beam Results: max Zd=-2.57 / min Zd=-11.50 m / 1000 o] i Stability control
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s.p. St. projekta:

St. lista:

platform level +6.2 m

Z Load 16: [ELS] 11-145: E Load 16: [ELS] 11-114 §
reine = IR N T (-1.05
L Iy I nl gk [+ I N
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J =
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o/Beam Results: max N4= 3.86 / min N1=-5.64 kN Beam Results: max V2;«5H1.26 / min V2= -36.57 kN
S Ldad 16: [gLS] 11-14 S | Load 16: [BLS] 11-14 |
— ‘o)
0.56 [}l s0.4f o | 1.3 i i ‘ 1.04
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e <
0 b_f fdao.n 900 P
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i P
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o/ Beam Results: max (3= 4.57 / min V3= -4.03 kN Beam Results: max M3=4.06 / min M3=-13.81 kNm
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Tower - 3D Model Builder 6.0

Registered to ...

Radimpex - www.radimpex.rs



R .
47 W\, GRADBENI BIRO
% M s.p.

'.

St. projekta:

St. lista:

platform level +3.2 m

Load 16§[§LS] 11-14

Q !
@ 0.41 510
S | 1o > ™ | A
E v 5
of« B
2589159 4.78[| 0.994.826706 1 4.do
‘2118 [Tl
1 [ 1
9 T e : 35
B
2330 [ <. - 8369 > ¥4 b 33
s <
(/ —
(3]
&
@ i Level: [3.20 m]

Beam Results: max N1— 19.59 / min N1=-6.72 kN
p L0a§i 18: [ELS] 13-14

il il Level: [3.20 m]
Beam Results: max«VS 4.87 / min V3=-4.10 kN
Load 15: §5LS] 6- 10

Bie 5 585.37
s
9 “o4
b
Qo
T
| k¢ o
1.88 I_2.004i58
3
@
B B Level: [3.20 m]

Beam Results: max Zd= 342 / min Zd=-18.46 m / 1000

} ] [l4.9
i &
3 8 4 5|2 8l S
9.62H82 479 12
£ (02 ~ *H].83
] 'k g
< % Y
@ @ Level: [3.20 m]
Beam Results: max \&2= 54.49 / min V2= -62.59 kN
LOad 16: [ELS]C’H
1 S (02pe ©
2 add e g
_9_88’ —7 v Vis -
- © 'Gb“ 7 N <
LA
N -8
e olla g
Q "17 O Vi tp 330
-0.57 ot -
-1%5769 ity z '.{;, 0
3
o & Level: [3.20 m]
BeamsResults: max M3=:123.97 / min M3= -35.45 kNm
o
o 059 o
1o g O
o O
oo 0.5 ——o)
5 P SASE) O ol
4 O _Q 015 ok
@ & Level: [3.20 m]
o - Stability control

Tower - 3D Model Builder 6.0
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s.p. St. projekta:
Ground slab
Load 16: [gLS] 11-14
<
— g 5 D\L;./ Vi
AEAB51 804 2
1(‘ ,,,,,,,,, B e ;‘ ,,,,,
(oé\
% 4.90
[\ oy .i’.%
\ S \ \,s°¢\ Nséw Nsp-ef
g/ \ 2 i YA
@ \ D i -+2.00 Q-
Level: [0.00 m] Level: [0.00 m]
Slab Results: max Mx= 84.96 / min Mx= 0.00 kNm/m Slab Results: max My= &7.02 / min My= 0.00 kNm/m
Load 16: [gLS] 11-14 Load 16: [gLS] 11-14
< <
a0 7 : Qg Y
S ‘~a.0g {
3& 89 178\ i( 72 X 1-.%%9/\-3& a7
) - El A ; 2
9]
Qo
S5 > )
T YT N
K K 2
S S o+ ~+Q
Level: [0.00 m] Level: [0.00 m]
Slabk Results: max Mx= 000 / min Mx= -58.17 kNm/m Slab Results: max My= 000 / min My= -41.50 kNm/m
Registered to ... Radimpex - www.radimpex.rs
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MEL@ s.p. §t. projekta: St. lista:

30-.
Level: [0.00 m]

1) Area Support Results: max o,soil= 56.58 / min o,soil= 18.21 kN/m2
3821 Load 15:[SLS]6-10 45
<

22. 22.
22. 2239104
‘ Level: [0.00 m]

o A}ea Support Results: max g,soil= 41.58 / min o,soil= 13.88 kN/m2
Tower - 3D Model Builder 6.0 Registered to ... Radimpex - www.radimpex.rs
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MEL@ s.p. §t. projekta: St. lista:

overning ad: 11-1

EC 2 (EN 1992-1-1:2004)FC 25, S500H, a=5.00 cm

Level: [0.00 m]
i Aa - top zone - Direction 1 - max Aa1,z= -4.58 cm2/m
overning ®ad: 11-1
EC 2 (EN 1992-1-1:2004)FC 25, S500H, a=5.00 cm

Level: [0.00 m]
IS - Aa - top zone - Direction 2 - max Aa2,z= -3.25 cm2/m

Tower - 3D Model Builder 6.0 Registered to ... Radimpex - www.radimpex.rs
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&t. lista:

overning ®ad: 11-1

i

Level: [0.00 m]
Aa - bottom zone - Direction 1 - max Aa1,s=7.59 cm2/m

EC 2 (EN 1992-1-1:2004)7C 25, S500H, a=5.00 cm

—

Level: [0.00 m]
Aa - bottom zone - Direction 2 - max Aa2,s= 4.49 cm2/m

Tower - 3D Model Builder 6.0
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| GRADBENI BIRO
El‘m i )
[ e, s.p. St. projekta: St. lista:
Columns
Load 16: [@LS] 11-14 Load 16: [gLS] 11-14
F < <
2.80 2.80
+.22:32 11 - L b -1.22, 1T -
SRR i = i g]1:31 =
Ll L] L 3.00 -0.77]10.11 -3.23 3.00
& L 1 |
Bo -35.72| ) -40.464 e
L] | 1.70 i I 1.70
c L || L i -4.16||0.01 U
L || L 1.30 | U 1.30
83.02 1 ..
e J—@; =3 & B = S
— — 3.20 H 9-12 4 -4.24 3.20
A3 19 -115.22 o L L S
Frame: H_2 Frame: H_2
o Beam Results: max N1= 1.1+4/ min N1=-155.17 kN o Beam Results: max V2= 32.47 / min V2= -16.26 kN
Load 16: [GLS] 11-14 Load 16: [GLS] 11-14
E < <
2.80 2.80
g 1224 o &
| |-12.50 l1-4.33 | {-11.75 5 o9 3.00
e 4138
— -3.53 —
L L 1.70 1.70
-33.08
c B4 23.73__|
— 34.41 | —
| | 1.30 / 1.30
. N " - .28.85 7’;%-37 29.82
37.40 30.73 37.51 3.20 3.20
AE VVVVVVVVVV 87.98 95.27 I
Frame: H_2 Frame: H_2
o/ Beam Results: max V3= 37.5q / min V3= -12.50 kN oBeam Results: max M2= 96.06+4 min M2= -41.99 kNm

Tower - 3D Model Builder 6.0
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St. projekta: St. lista:
Columns
Load 16: [@LS] 11-14 8
< <
F F
8 8 3
2.80 S 2 2 2.80
- =t -2
Q 3 Q
S z S 3.00
: s
1.70
Q & N
1.30
- £ -8
B B 3
2 2 o 3.20
LG8 18.04 12.13 22, A —_—
Frame: H_2 Frame: H_2
o Beam Results: max M3= 18.04+4min M3=-11.13 kNm o - Stability control
Governing load - EUROCODE
No Load Case Type Duration
1 g self load (g) basic permanent
2 gD dead load basic permanent
3 p live load basic instantaneous
4 vy wind y basic instantaneous
5 vx wind x basic instantaneous
No Load Combination Type Duration
6 1+11+11 basic instantaneous
7 1+11+1V basic instantaneous
8 1+[1+V basic instantaneous
9 ++1+1V basic instantaneous
10 1++11+V basic instantaneous
11 1.35x1+1.35x11+1.5xI11+0.9xIV basic instantaneous
12 1.35x1+1.35xl11+1.5xI11+0.9xV basic instantaneous
13 1.35x1+1.35x11+1.5xIV basic instantaneous
14 1.35x1+1.35x11+1.5xV basic instantaneous
The axial force design value N= -122.14 kN
BEAM 104-55 Transversal Force in Axis 2 Direction T2= -1.266 kN
Solid timber - softwood - C24 Transversal Force in Axis 3 Direction T3= -26.951 kN
Service class 1 Torsion Moment M1 = -0.096 kNm
EUROCODE Bending Moment around Axis 2 M2=  68.688 kNm
Bending Moment around Axis 3 M3 = -3.621 kNm
Py STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties ym = 1.300
Depth factor - axis 2 Kh_2 = 1.000
Depth factor - axis 3 Kh_3 = 1.000
© Factor considering re-distribution of bending stresses
© 3 km = 0.700
Characteristic compressive strength fc,0,k =  21.000 MPa
Design compressive strength fc,0,d = 17.769 MPa
Characteristic bending strength fmk=  24.000 MPa
Design bending strength fm,d=  20.308 MPa
Relative slenderness Arel,2 = 0.537
Relative slenderness Arel,3 = 0.537
[em] Design compressive stress oc,0d = 0.997 MPa
Section modulus W2= 71458 cm3
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Axial Stress Bending around Axis 2 om2,d = 9.612 MPa
11. y=0.55 12.y=0.53 9.y=0.40
10. y=0.38 6.y=0.35 13.y=0.28 om2,d <= fm,d (9.612 <= 20.308)
14.y=0.25 7.y=0.20 8.y=0.18 Section utilization is 47.3%
AXIAL STRESSES CONTROL
(load 11, end of the member) Section modulus W3=  7145.8 cm3
Axial Stress Bending around Axis 3 om3,d = 0.507 MPa

Tower - 3D Model Builder 6.0
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£ 2 s.p. St. projekta: St. lista:
Columns
om3,d <= fm,d (0.507 <= 20.308) Torsion section modulus Wp3 = 8418.5cm3
Section utilization is 2.5% Actual Shear Stress(Axis 3) ttor,3,d = 0.048 MPa
Ttor,3,d <= fv,d (0.048 <= 2.115)
COMPRESSION AND BENDING - BIG SLENDERNESS Section utilization is 2.3%
Deviation from straightness factor Bx = 0.200
Coefficient k3 = 0.668
Coefficient k2 = 0.668 Influence Superposition from Transversal Force and Torsion Moment
Coefficient ke,3 = 0.939 (Axis 2)
Coefficient ke,2 = 0.939
Ttor,3,d + 12,d <= fv,d (0.114 <= 2.115)
(oc,0,d/ (kc_2 x fc,0,d)) + km x (om3,d / fm,d) + Section utilization is 5.4%
+om2,d / fm,d <=1 (0.551 <= 1)
Section utilization is 55.1%
° Influence Superposition from Transversal Force and Torsion Moment
(Axis 3)
(oc,0,d/ (kc_3 x fc,0,d)) + om3,d / fm,d + Ttor,2,d + 13,d <= fv,d (0.349 <= 2.115)
+km x (om2,d / fm,d) <= 1 (0.416 <= 1) Section utilization is 16.5%
Section utilization is 41.6%
STABILITY VERIFICATION
SHEAR STRESSES CONTROL (load 14, end of the member)
(load 12, end of the member) The axial force design value N= -19.065 kN
; : ot Transversal Force in Axis 2 Direction T2= -7.305 kN
Transversal Force in Axis 2 Direction T2=  -5452kN ) ’ L _
Transversal Force in Axis 3 Direction T3= -24.598 kN Lr)?gisovneﬁzlrn'::nrtce in Axis 3 Direction '\-;:1)’ - 'g;;g Emm
Torsion Moment M= 0407TkNm Bending Moment around Axis 2 M2= 22682 kNm
STRESS CONTROL — SHEAR Bending Moment around Axis 3 M3 = -16.766 kNm
Load type: basic - instantaneous
Rectification Coefficient Kmod=  1.100 fTAdBt”-'TYbCQNTR%'- .
Partial factor for material properties ym = 1.300 R%?:tifiggteii)n%g:e;ﬁlgiser?tn aneous Kmod = 1.100
8Z:ir:r(]:tserl;les:;::Sst?::étztrength Rlllé _ g?gg M$: Partial factor for material properties ym = 1.300
Cross Section Surface ‘A= 12250cm2 Length between lateral restr.points lef= 320.00 cm
Actual Shear Stress(Axis 2) 12,d= 0.067 MPa fifth percentile value of the modulus E parallel to the grain E0.05< 74000 MPa
Actual Shear Stress(Axis 3) 13d f 0.301 MPa fifth percentile value of shear modulus parallel to grain
Interference Shear Stress TS = 0.309 MPa G0.05=  460.00 MPa
= - Torsional section modulus ltor="2.11e+5 cm4
S Ts <=fv,d (0.309 <=2.115) Moment of inetrtia 2= 1.25e+5cm4
Section utilization is 14.6% Section modulus W3=  7145.8 cm3
Critical bending stress om,ccrit= 412.09 MPa
STRESS CONTROL — TORSION Relative buckling slendemess Jes o 0
Characteristic shear strength fvk= 2.500 MPa ; ; ; 4= ’
Design shear strength fv.d = 2115 MPa Axial Stress Bending around Axis 3 om3,d 2.346 MPa
Torsion section modulus Wp2=  8418.5 cm3 - : =
Actual Shear Stress(Axis 2) Mor2d=  0.048 MPa o om3d <=k kitx fm,3,d (2.346 <= 20.308)
Section utilization is 11.6%
Ttor,2,d <= fv,d (0.048 <= 2.115)
Section utilization is 2.3%
Load 16: [ULS] 11-14
8. ?’ o °F°' ~ 8 8 [}
$0584 o AR ER 8%
S93S8T 33I38S5¢ =8
232302 R 3%
SYTPY A S XTI o N o
L N\ oo mononn @
g§%‘§§ ERSE Z;&’o
IR R O
fogss N '
S3588 3
PRaRR
SoSPRT
LibEl
E S
355188 3 .
Exnbge g 0§
NRE =0G N a3
SSS55ID S &g
EECAD i S3
Sv P 5 & NS
|I\ non L;l(; |I| " ||')|<; ';
ERSE z3¥2E3= z |2
OUr S 0
~o
— o

Level: [0.00 m]

Indirect elements results - Above/Afore
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Bnumn AV " .
N s.p. St. projekta: St. lista:

Input data - Structure, Input data - Load

STAIRS - BEAM

8
@ : .
/\'7’0 2.80
<
(W ’
. =} —
Isometric
Table of materials
No Material name E[kN/m2] w yIkN/m3] af[1/C] Em[kN/m2] um
| 1 [Les-Iglavci-Masiven les | 1.000e+7] 0.20] 5.00] 1.000e-5 | 1.000e+7] 0.20]

Beam sets

Set: 1 Section: b/d=8/20, Approx. eccentricity

Mat. A1 A2 A3 I 12 13
2 1-Les-Iglavci-M...  1.600e-2  1.333e-2 1.333e-2 2.555e-5 8.533e-6 5.333e-5
T 7
&
JL 3
222
[em]
Point support sets
K,R1 K,R2 K,R3 K,M1 K,M2 K,M3
1] 1.000e+10] 1.000e+10] 1.000e+10] | \ |
Load cases list
No Name No Name
1 g lastna+stalna (g) 3 Comb.: I+l
2 p koristna 4 Comb.: 1.35xI+1.5xll
SELF+DEAD LOAD
Steps (1,0m/2) x0,05mx 7kN/m®>  =0,17 kN/m?
Fence =0,24 kN/m?

g  =0,41kN/m?
Self load is taken into account automamatically!

LIVE LOAD
Staircases (1,0m/2) x 2,0kN/m?__=1,00 kN/m?
p  =1,00kN/m?
Load 1: g Iasgna+stalna (9) Load 2: p koristna

e
/ 2.80

o L =] —

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs



GRADBENI BIRO

= s.p.

St. projekta:

St. lista:

Load 4: 1.35xI+1.5xl|

S

3.00

Structural analysis

Load 4: 1.35xI+1.5xl1
%%

3.00

(]
¢
&

2.80

Q
<b\‘1/

%

2.80

Q
Beam Results: max V2= 3.24 / min V2= -3.24 kN
Load 3: I+
B 8
o
O\b
s
o

A
o —
\U?O
®  Beam Results: max N1= 3.03 / min N1= -3.03 kN
Load 4: 1.35xI+1.5xll
B 8
o 0.80
’0\6
%
A

Beam Results: max M3= 3.33 / min M3=-0.00 kNm

Load 1: g lastna+stalna (g)

3.00

R3 =

2.80

1.@y,

R3 =

Support Reactions

Beam Results: max Zd= -0.00 / min Zd= -5.49 m / 1000

Load 2: p koristna

3.00

e

R3=2.

Support Reactions

Tower - 3D Model Builder 6.0
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p. s.p. St. projekta: St. lista:
Design (timber)
B 8
o 2.80
A
o —
Stability control
Coefficient k3 = 1.317
BEAM 1-2 Coefficient k2 = 5.311
Solid timber - softwood - C24 Coefficient k3= 0.541
Service class 1 Coefficient kec,2 = 0.103
EUROCODE
(oc,0,d / (kc_2 x fc,0,d)) + km x (om3,d / fm,3,d) +
+om2,d/fm,2,d <=1 (0.299 <= 1)
2 Section utilization is 29.9%
(oc,0,d / (kc_3 x fc,0,d)) + om3,d / fm,3,d +
+ km x (om2,d / fm,2,d) <=1 (0.419 <= 1)
] 3 Section utilization is 41.9%
STABILITY CONTROL
// Load type: basic - medium-term
* 4 Rectification Coefficient Kmod = 0.800
Partial factor for material properties ym = 1.300
[eml] Length between lateral restr.points lef= 410.37 cm
fifth percentile value of the modulus E parallel to the grain
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS E0.05=  7400.0 MPa
4.y=0.43 3.y=0.29 fifth percentile value of shear modulus parallel to grain
G0.05=  460.00 MPa
AXIAL STRESSES CONTROL Torsional section modulus Itor = 2549.8 cm4
(load 4, at 195.4 cm from the start of the member) Moment of inetrtia 2= 853.33 cm4
Section modulus W3=  533.33 cm3
The axial force design value N = -0.144 kN Critical bending stress om,crit = 39.065 MPa
Transversal Force in Axis 2 Direction T2=  -0.154 kN  Relative buckling slenderness Arel = 0.784
Bending Moment around Axis 3 M3 = -3.287 kNm Coefficient k_krit = 0.972
Axial Stress Bending around Axis 3 om3,d = 6.163 MPa
STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - medium-term om,3,d <= k_krit x fm,3,d (6.163 <= 14.358)
Rectification Coefficient Kmod = 0.800 Section utilization is 42.9%
Partial factor for material properties ym = 1.300
Depth factor - axis 2 Kh_2= 1.134
Depth factor - axis 3 Kh_3 = 1.000 SHEAR STRESSES CONTROL
Factor considering re-distribution of bending stresses (load 4, at the beginning of the member)
km = 0.700
Characteristic compressive strength fc,0,k = 21.000 MPa Transversal Force in Axis 2 Direction T2= -3.242 kN
Design compressive strength fc,0,d = 12.923 MPa
Characteristic bending strength fmk=  24.000 MPa STRESS CONTROL — SHEAR
Design bending strength - axis 2 fm,2,d=  16.748 MPa Load type: basic - medium-term
Design bending strength about axis 3 fm,3,d= 14.769 MPa Rectification Coefficient Kmod = 0.800
Relative slenderness Arel,2 = 3.013 Partial factor for material properties ym = 1.300
Relative slenderness Arel,3 = 3.013 Characteristic shear strength fvk= 2.500 MPa
Design compressive stress oc,0d = 0.009 MPa Design shear strength fv,d = 1.538 MPa
Section modulus W3 = 533.33cm3 Cross Section Surface A= 160.00 cm2
Axial Stress Bending around Axis 3 om3,d = 6.163 MPa Actual Shear Stress(Axis 2) 12,d = 0.304 MPa
om3,d <= fm,3,d (6.163 <= 14.769) 12,d <= fv,d (0.304 <= 1.538)
Section utilization is 41.7% Section utilization is 19.8%
COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor Bx = 0.200

Tower - 3D Model Builder 6.0
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St. projekta: St. lista:

MIELLE sp.

Input data - Structure

ADRENALIN PARK
SKOPJE

WOODEN PILLARS, WIRES

Isometric

Name z[m] h [m]

Name z[m] h [m]
12.00 2.80 6.00 2.80
9.20 3.00 3.20 3.20
6.20 0.20 0.00
apie o ateria
No Material name E[kN/m2] u v[KN/m3] of[1/C] Em[kN/m2] um
1 |C25/30 3.100e+7| 0.20 25.00 1.000e-5 3.100e+7| 0.20
2 |Les-Iglavci-Masiven les 1.000e+7| 0.20 5.00 1.000e-5 1.000e+7| 0.20
3 |Jeklo 2.100e+8| 0.30 0.00 1.000e-5 2.100e+8| 0.30
No t[m] e[m] Material Analysis type Orthotropy E2[kN/m2] G[kN/m2] o
[ <2> | 1.000| 0.500| 1 | Thin slab |Isotrophy | | | |
Area support sets
Set K,R1 K,R2 K,R3
1] 1.000e+10] 5.000e+3 | 5.000e+3]

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs
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pe % M s.p. St. projekta: St. lista:

Input data - Structure

Beam sets

Set: 1 Section: b/d=35/35, Approx. eccentricity

Mat. A1 A2 A3 il 12 13
2 - Les-lglavci-M...  1.225e-1  1.021e-1  1.021e-1  2.113e-3 1.251e-3 1.251e-3

[em]

Set: 4 Section: D=1.2, Truss element - nonlinear - (withstand tension only), Approx. eccentricity

Mat. A1 A2 A3 il 12 13
3 - Jeklo 1.131e-4 1.018e-4 1.018e-4 2.036e-9 1.018e-9 1.018e-9
[em]
Set: 5 Section: b/d=35/35, Approx. eccentricity
Mat. A1 A2 A3 il 12 13

2 - Les-lglavci-M...  1.225e-1  1.021e-1  1.021e-1 1.000e-10 1.251e-3  1.251e-3

[em]

Set: 6 Section: [ 140, Truss element - nonlinear - (withstand tension only), Approx. eccentricity

Mat. A1 A2 A3 il 12 13
o 275 3 - Jeklo 2.040e-3 9.600e-4 1.080e-3 5.680e-8 6.270e-7 6.050e-6
T O.7I
=
JL 3
PRI
[em]
Set: 7 Section: b/d=10/10, Approx. eccentricity
Mat. A1 A2 A3 il 12 13
2 2 - Les-Iglavci-M...  1.000e-2  8.333e-3 8.333e-3 1.000e-10 8.333e-6 8.333e-6
7
2
[em]
Tower - 3D Model Builder 6.0 Registered to GB Mele
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St. projekta:

GRADBENI BIRO

= s.p.

Input data - Structure

4.00

OT/0T=P/9

SE, 2HP/d

00’7

Of/0T=P{d

[ 140
[ 140

Oft/0T=Pfq

SENSELREHP/A

e

Of/0T=P{d

4.00

0T/0

/0

S€E,

00°¥

E/0T:

L/0

[ 140

[ 140

L/0

E/0T:

/0

Level: [6.20 m]

Radimpex - www.radimpex.rs
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St. lista:

Input data - Structure

Level: [6.00 m]

o o
< <
< <
1 1
4.00
4.00
n n
o lo Qlo |o o lo Qlo |o
< g I N < g I N
0 S ; S |o S ; S |o
TR DT - AT T TR AT T A1)
o |z kel k) o |z o |z
Qo o Qo Qo o Ke}
1% 1%
0 & &
=
it o & it o] it
o - o -

Level: [3.20 m]

Tower - 3D Model Builder 6.0
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Input data - Structure
8 8
< <
1
1
4.00
4.00
H2
0 o <] H3 o ~ o] 9
> > > > > > > S
S S H1
0 > 1)
6/’ 6"
d
>
’
é//
™) ©
> >
~ —
~ ™
oS S
b// b/'
o = Level:[0.00 m] o Frame disposition

Tower - 3D Model Builder 6.0
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A s.p. St. projekta: St. lista:
Input data - Structure

o o o

S S S

< < <

F F
] ol
n n
Y <
n n
2.80 @ © 2.80 2.80
~ <
o e
T4 - 140
n [Te]
I ®
r )
3.00 @ © 3.00 3.00

< <
o e

b/d=35/35

35/35

2.80

b/d=:

n n
Q Q
n n
3.20 [ ® 3.20 3.20
o K=l
3 3
A A
o Frame: H_1 o Frame: H_3 o Frame: H_2
8
<
F
2.80
E .
b/d=10710
3.00
D .
c b/o=10710 0.20
2.80
B .
b/d=10710
3.20
A
o - Frame: V_1

Tower - 3D Model Builder 6.0
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= s.p. St. projekta: St. lista:

Input data - Structure

o
S
<
F
2.80
E
3.00
D o ..
C b/d=10710. 0.20
2.80
B
3.20
A
° - Frame: V_2
o
S
<
F
n
<
[Te)
® 2.80
2
Qo
E ey o
b/673$25%35
n
Q
n
® 3.00
K=l
3
D ol
C ) bit7a523%35 0.20
&
n
Q
8
i 2.80
K=l
3
B o
b/ 673425835
n
Q
[Te)
® 3.20
K=l
3
A
o - Frame: V_3

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs



St. projekta:

St. lista:

Input data - Structure

o
o
<
F
2.80
E
3.00
D o
< b/d=10710. 0.20
2.80
B
3.20
o
A
° - Frame: V_4
o
o
<
F
2.80
E
3.00
D .
< B/T=10710 0.20
2.80
B
b/d=10710
3.20
A
o - Frame: V_5

Tower - 3D Model Builder 6.0
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A > s.p. St. projekta: St. lista:
Input data - Structure
8
<
F
2.80
E
3.00
D
C fig} 0.20.
n
I
3 2.80
i
o
3
B
[Te}
[
ro 3.20
N
ke
3
A
o “ Frame: V_11
8
<
F
2.80
E .
b/d=10710
3.00
D e |
c b/a=10710 0.20
2.80
B g
b/g=10710
3.20
A
° - Frame: V_6

Tower - 3D Model Builder 6.0
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GRADBENI BIRO

= s.p. St. projekta: St. lista:
Input data - Structure
o
o
<
F
2.80
E .
b/d=10710
3.00
D .
¢ bAT=10710 0.20
2.80
B — g
b/d=10710
3.20
A
° - Frame: V_7
o
o
~
F
[Te}
Q
n
o 2.80
o
3
E Tl
b/673$23%35
n
Q
[Te}
® 3.00
2
K
D .
C o b/tE3s25535 0,50
g
S
[Te}
Q
@
I 2.80
2
Qo
B
b/ 628435535
[Te}
Q
Yo}
o 3.20
o
3
A
° - Frame: V_8

Tower - 3D Model Builder 6.0
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St. projekta:

St. lista:

Input data - Structure

o
o
<
F
2.80
E
3.00
D o
< b/d=10710. 0.20
2.80
B
3.20
A
° - Frame: V_9
o
o
<
F
2.80
E
b/d=10710
3.00
D
< b/d=10/10 0.20
2.80
B
b/d=10710
3.20
A
o - Frame: V_10

Tower - 3D Model Builder 6.0
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St. lista:

St. projekta:

GRADBENI BIRO

= s.p.

Input data - Structure

2.80

S€/5e=p/9

3.00

S€/5e=p/9

0.20.

2.80

S€/Se=p/9

3.20

S€/5e=p/9

&

SE/5e=p/9

S€/5€=p/d

1

Frame: |

2.80

SE€/SE=P/9

3.00

SE/5e=P/d

0.20.

2.80

S€/5€=p/9

3.20

SE/Se=p/9

&

S€/5€=p/9

SE/Se=p/d

Frame: 1_2

Radimpex - www.radimpex.rs
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St. projekta:

e S.p.
—_—

St. lista:

Input data - Load

No Name No Name

1 g self load (g) 10 |Comb.: I+II+II1+V

2 |gD dead load 11 |Comb.: 1.35xI+1.35xI1+1.5

3 |plive load xI11+0.9xIV

4 |vywindy ’ 12 |Comb.: 1.35xI+1.35xI1+

5 |vxwind x +1.5xI11+0.9xV

6 Comb.: [+II+III / 13 |[Comb.: 1.35xI+1.35xl1+1.5

7 |Comb.: [+II+IV xIV

8 Comb.: [+]I+V | 14 [Comb.: 1.35xI+1.35xI1+1.5xV
9 Comb.: [+II+IlI+IV

TOWER LOADS

PLATFORM,
SELF+DEAD LOAD
Wood boards =0,35 kN/m?

g =0,35kN/m?

0,05 m x 7 kN/m2

Self load is taken into account automamatically!
LIVE LOAD
Platforms = 2,00 kN/m?

p  =2,00kN/m?

LIVE LOAD WIND
See WOODEN TOWER - loads!

POLYGON EXERCISES

DEAD LOAD

Elements approx. =1,20kN/element

LIVE LOAD

1 person/execise =3,00 kN

ZIP LINE
DEAD LOAD

Tension in steel wire =10,0 kN

LIVE LOAD

Single rope zip line - fall factor >0,5 =6,00 kN

For reactions from steel wires (exercises, ZIP line) see calculations.

Tower - 3D Model Builder 6.0 Registered to GB Mele

Radimpex - www.radimpex.rs



GRADBENI BIRO

s.p. St. projekta: St. lista:

Input data - Load
Load 2: gD dead load

Isometric
Load 2: gD dead load

o
1 1
=
4.00
0 {P=-0.60 P=-0.60
3 P
[ 1
o o
o —

Level: [12.00 m]

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs




47 W\, GRADBENI BIRO

St. projekta:

St. lista:

Load 2: gD dead load

Input data - Load

Load 2: gisdead load
<

3 1
<
4.00
4.00
. | |
Bl 3 Lrlodh S| I &efosh
ll I 1 1 1
© ©
d &
| 2] 0| O] ©| ) 2] ©
o = = S| | =
I‘I III II\ II\ I‘I 1 III III
of of o o of of of o
Ig" Ig"
Level: [9.20 m] Level: [6.20 m]
Load 2: gisdead load Load 2: gDsdead load
1 N 8 < g
F P=6.20 P=6.20
» »
2.80
4.00
[{e] HiTo} [{e] HiTo}
ef = ~8]60 o= 860
1l i iy i
d a
3.00
2.80
£
3.20
0 0 A
- Frame: H_3

=

Level: [3.20 m]

Radimpex - www.radimpex.rs
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St. projekta: St. lista:
Input data - Load
Load 2: gD dead load ]
E <
2.80
E B
3.00
D
c - 0.20
2.80
B =
P=1o.og_3
3.20
A
o - Frame: V_11

Tower - 3D Model Builder 6.0

Registered to GB Mele
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s.p. St. projekta: St. lista:

Input data - Load
Load 3: p live load

Isometric
Load 3: glive load
1 <
4.00
0 A|::=>1 50 AP:-LSO
8 8
bl i
o - Level: [12.00 m]

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs



GRADBENI BIRO

= s.p. St. projekta: St. lista:

Input data - Load

Load 3: (glive load
L <
4.00
wn ~ ~ [Te} Yol ~ ~ [Led
0@ = o @ o @ o @
i 1 1 1 I I 1 1
of ol ol ol of ol ol ol
o i
o - Level: [9.20 m]
Load 3: (glive load
. <
4.00
0 T T E’L T T T ]
o] FY-198 it I gl 1 9B
I(IL II\ I‘I I‘I II\ II\ I‘I I‘I
o o
S S
¥ bl
[=9 o

Level: [6.20 m]

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs




St. projekta:

Input data - Load

Load 3: (glive load
<
4.00
L wl = I
e ES%]50 il ) Els0
i} i I} 1L
of D'C) j=! of ELD j=1
i3 ¥
o o
jm]}
d e
Load 3: glive load
<
o
P=8.00 igpzs.oo
s
2.80

3.00

2.80

3.20

Level: [3.20 m]

Frame: H_3

Tower - 3D Model Builder 6.0

Registered to GB Mele
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GRADBENI BIRO

MELE s.p. &t. projekta: &t. lista:

Input data - Load

Load 3: p live load 8
. <
2.80
E
3.00
D
C - 0.20
2.80
B )
[¥s]
P=7.815}
3.20
A
o - Frame: V_11

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs
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M\ GRADBENI BIRO

& M s.p. St. projekta: St. lista:

Input data - Load
Load 4: vy wind y

By
NNy
i

|
B L
BTSS!
i

b

=7 I

I
Isometric
Load 4: gy wind y Load 4: vy wind y
<
F
o
I I F 2
s S| 280 =
of of
2.80
-
E .
G-
(<2} (=21
N I
S S 3.00
‘1 b 3.00
D |
1 e i 020
o o 2.80
N I
T T 280
Bo
S
1
o
-Ef ,,,,,,,
3.20
I I
s Sl 3.20 A
ol of
o -
A
o “ Frame: H_3 Frame: V_11
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47 WA\, GRADBENI BIRO

St. projekta:

St. lista:

Input data - Load

Load 5: vx wind x

T

)

NS
gl

Isometric
Load 5: vxgvind x Load 5: vx wind x
<
F
8
2 > F 3
N N
T 5 2.80
o [=1
2.80
E
{2} [o2]
N N
s s 3.00
9 9 3.00
8 8- 030
it
&f %ﬁ 2.80
T T 2.80
B o
S|
JI
of
3.20
Q Q
S S 3.20
Iy Iy A
o —
A
o - Frame: H_3 Frame: V_11
Tower - 3D Model Builder 6.0 Registered to GB Mele
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St. lista:

GRADBENI BIRO

s.p. St. projekta:

AT _——

platform level +9.2 m

Load 16: [GLS] 11-14
1 <
4.00

-0.24 |-0.54 -0.24 -0.24 -0.31?‘70 54 -0.24
0.18[0- 0.18 0.18 m 411 0.18
0 o . -2.96 5. 1-2.96

-0.18) - \-0.41] -0.18 -0.18) %0 \-0.41] -0.18
0.24 0.55\’\ 0.24 0.24 0755 0.24

Level: [9.20 m]
o Beam Results: max V2= 1.37 / min V2= -2.96 kN
Load 16: [GLS] 11-14
1 <
4.00
3 3

-0.04 |- [ bofle 0 -0 04]-0 00 o.04

0 075 -0.75 ;

-0.04 ! =004 -0.04}- -0.04

& B
Level: [9.20 m]
o Beam Results: max M3= 0.00 / min M3=-0.75 kNm
Registered to GB Mele Radimpex - www.radimpex.rs
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GRADBENI BIRO

= s.p. St. projekta: St. lista:

platform level +9.2 m

Load 15: [SLS] 6-10
1 <
4.00
o HALHL O 1 [ [ [ [ NI [
< " <7
Eal | mim=m
b b PR
s S
@ @
Level: [9.20 m]
o Beam Results: max Zd= -6.26 / min Zd=-16.91 m / 1000
. g
4.00
[N [
o) =Y = = I ol sl dl sl o
o ol o = o o = 8 = o
(@] (@]
G i
Level: [9.20 m]
o - Stability control
Tower - 3D Model Builder 6.0 Registered to GB Mele
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= s.p.

St. lista:

St. projekta:

platform level +9.2 m

BEAM 98-117
Solid timber - softwood - C24
Service class 1

12,d <= fv,d (0.056 <= 2.115)
Section utilization is 2.7%

EUROCODE SHEAR STRESSES CONTROL
(load 11, at 35.0 cm from the start of the member)
2 Transversal Force in Axis 2 Direction T2= 0.552 kN
Bending Moment around Axis 3 M3 = 0.097 kNm
STRESS CONTROL — SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
= Partial factor for material properties ym = 1.300
3 Characteristic shear strength fvk= 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A= 100.00 cm2
Actual Shear Stress(Axis 2) 12,d = 0.083 MPa
72,d <= fv,d (0.083 <= 2.115)
Section utilization is 3.9%
[cm]
UTI1L1ISA;I'(;%§ FACTORS FOR ;:dz_L L_%A(\)I‘D‘ CASE COMBINA"]I'(I)ON_So 0 STABILITY CONTROL
6. V__O 03 o V:O 03 13 V:0'01 Load type: basic - instantaneous
14' V__O' 01 7' V:0'00 8 : V:O bO Rectification Coefficient Kmod = 1.100
- Y=0 - V=0 Y= Partial factor for material properties ym = 1.300
Length between lateral restr.points lef = 122.00 cm
AXIAL AND SHEAR STRESSES CONTROL fifth percentile value of the modulus E parallel to the grain
(load 6, at 35.0 cm from the start of the member) E0.05= 74000 MPa
Transversal Force in Axis 2 Direction T2 = 0.375 kN fifth percentile value of shear modulus parallel to grain G005 450.00 MPa
Bending Moment around Axis 3 M3 = 0.000 kNm Torsional section modulus ltor= 1408.5 cm4
Moment of inetrtia 2= 833.33 cm4
ETR;EtSS _CSN.TRQ'- t_ StHEAR Section modulus W3 = 166.67 cm3
Roat_f_yp?. acsm ;f_m_s atn aneous Kmod = 1.100 Critical bending stress om,crit= 308.83 MPa
ectitication toetticien . mo - : Relative buckling slenderness Arel = 0.279
Partial factor for material properties ym = 1.300 Coefficient K Krit = 1.000
Characteristic shear strength fv,k = 2.500 MPa B ’ ] ag = :
Design shear strength fv.d = 2115 MPa Axial Stress Bending around Axis 3 om3,d 0.580 MPa
Cross Section Surface A= 100.00 cm2 _ . -
Actual Shear Stress(Axis 2) 2d= 0056 MPa o om3d <=k kritx fm,3,d (0.580 <= 22.023)
Section utilization is 2.6%
8
<
1
4.00
0.06
0
0.06
T &
Level: [9.20 m]
o - Stability control

Tower - 3D Model Builder 6.0

Registered to GB Mele
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A s.p. St. projekta: St. lista:
platform level +9.2 m
BEAM 97-148 Class 1 cross-sections
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005) 6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
CROSS-SECTION PROPERTIES Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance McRd =  22.047 kNm
Ax=  20.400 cm2 Requirement 6.12: Mgd,y <= McRd,y (0.50 <= 22.05)
z Ay=  10.800 cm2
7.5 Az=  9.600 cm2 6.2.6 Shear
Ix = 5.680 cm4 Design shear resistance VplRdz = 118.41 kN
ly= 605.00 cm4 Design shear resistance VeRd,z = 118.41 kN
° Iz=  62.700 cm4 Requirement 6.17: VEd,z <= Vc,Rd,z (1.37 <= 118.41)
° [ h Wy = 86.429 cm3
= > Wz=  14.753 cm3 6.2.8 Bending and shear
y Wy,pl= 103.20 cm3 No reduction need be made in the resistance moment
Wzpl=  31.440 cm3 Requirement: Ved.z <= 50%Vpl Rd,z
yMO = 1.100
50 Mi=" 1.100 6.3 BUCKLING RESISTANCE OF MEMBERS
e yM2 = 1.250 6.3.2.1 Buckling resistance
Anet/A = 0.900 Coefficient Cl= 1132
[mm] Coefficient C2= 0.459
(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2) Coefficient C3= 0.525
The eff.length fact.for later.restr. k= 1.000
The eff.length fact.for tors.restr. kw = 1.000
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Coordinate zg = 0.000 cm
11.y=0.06 12.y=0.06 10. y=0.04 Coordinate zj= 0.000 cm
6.y=0.04 9.y=0.04 13.y=0.01 Length between lateral restr.points L= 522.00 cm
14.y=0.01 7.y=0.01 8.y=0.01 The warping constant lw= 2464.8 cm6
The elast.crit.mom.(I-t buck.) Mcr= 17.083 kNm
MEMBER SUBJECT TO BENDING Appropriate section modulus Wy = 103.20 cm3
(load 12, at 61.0 cm from the start of the member) The imperfection factor olLT = 0.760
The non-dimensional slenderness ALT_= 1.191
The shear force design value(z-z) VEdz = -1.375 kN The reduction factor yLT = 0.380
The bending mom.design value(y-y) Medy=  -0.502 kNm The design buckling resistance Mb,Rd = 8.369 kNm
System length L= 522.00 cm Requirement 6.54: Med,y <= Mb,rd (0.50 <= 8.37)

5.5 CLASSIFICATION OF CROSS-SECTIONS

Tower - 3D Model Builder 6.0

Registered to GB Mele
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GRADBENI BIRO

= s.p. St. projekta:

St. lista:

platform level +6.2 m

Load 16: [gLS] 11-14
<

1
4.00
i~ i~
© ©
-0. o%sg-o. 50.24 -0. o%ﬁk_-o—.so.zz:
0.g80-4T 6. 18], 0.180.4T 6.1 . 18]
-0.420H -0.410.18 -0.480HH -0.410.18
0.2 ﬁ\ﬁ\’%s .24 0.2 fs“\ﬁ\?rss .24
<

) ]
o —
Load 16: [gLS] 11-14
1 <
4.00
3 3
< <
-0.04 004
079 s
-0.04 00, 04|

Level: [6.20 m]

Beam Results: max V2= 1.37 / min V2= -2.96 kN

Level: [6.20 m]

Beam Results: max M3= 0.00 / min M3=-0.75 kNm

Tower - 3D Model Builder 6.0

Registered to GB Mele
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GRADBENI BIRO

MIEILIE p. St. projekta: §t. lista:

platform level +6.2 m

Load 15: [SLS] 6-10
1 <
4.00
E) [14)02. @ EQM.QS 3 13108 E Eou.oz
o HHIEH-2pa] ] HH HER 2 ba |
HiS= SIS mimSE S
HHITTE [ [ [ [ [ HH T j
| |
© i}
Level: [6.20 m]
o ~Beam Results: max Zd=-7.50 / min Zd=-14.02 m / 1000

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs



= s.p.

St. projekta: St. lista:

platform level +6.2 m

<

1
4.00
o S| Cls o ol 3| Sl &
gl a ol .o
o| oS o ol ol 9o o

BEAM 60-78

Solid timber - softwood - C24
Service class 1

EUROCODE

[em]

UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS

11. y=0.04 12. y=0.04 10. y=0.03

6.y=0.03 9.vy=0.03 13.y=0.01

14.y=0.01 7.y=0.00 8.y=0.00
AXIAL AND SHEAR STRESSES CONTROL
(load 6, at 35.0 cm from the start of the member)
Transversal Force in Axis 2 Direction T2= 0.375 kN
Bending Moment around Axis 3 M3 = 0.000 kNm
STRESS CONTROL - SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties ym = 1.300
Characteristic shear strength fv.k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A= 100.00 cm2
Actual Shear Stress(Axis 2) 12,d = 0.056 MPa

-
72,d <= fv,d (0.056 <= 2.115)
Section utilization is 2.7%

SHEAR STRESSES CONTROL
(load 11, at 35.0 cm from the start of the member)

Level: [6.20 m]
Stability control

Transversal Force in Axis 2 Direction T2= 0.552 kN
Bending Moment around Axis 3 M3 = 0.097 kNm
STRESS CONTROL — SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties ym = 1.300
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A= 100.00 cm2
Actual Shear Stress(Axis 2) 12,d = 0.083 MPa
72,d <= fv,d (0.083 <= 2.115)

Section utilization is 3.9%
STABILITY CONTROL
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties ym = 1.300
Length between lateral restr.points lef = 122.00 cm
fifth percentile value of the modulus E parallel to the grain

E0.05=  7400.0 MPa
fifth percentile value of shear modulus parallel to grain

G0.05= 460.00 MPa
Torsional section modulus ltor= 1408.5 cm4
Moment of inetrtia 2= 833.33 cm4
Section modulus W3=  166.67 cm3
Critical bending stress om,crit= 308.83 MPa
Relative buckling slenderness Arel = 0.279
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 om3,d = 0.580 MPa

om,3,d <= k_krit x fm,3,d (0.580 <= 22.023)
Section utilization is 2.6%

Tower - 3D Model Builder 6.0

Registert

ed to GB Mele
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s.p. St. projekta: St. lista:

platform level +6.2 m

<
<
1
4.00
0.06
0
0.06
Level: [6.20 m]
- Stability control
BEAM 59-129 Class 1 cross-sections
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005) 6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
CROSS-SECTION PROPERTIES Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance McRd =  22.047 kNm
= 20.400 cm2 Requirement 6.12: Med,y <= Mc,Rd,y (0.50 <= 22.05)
z Ay = 10.800 cm2
7.5 Az=  9.600 cm2 6.2.6 Shear
Ix = 5.680 cm4 Design shear resistance Vpl,Rd,z = 118.41 kN
ly= 605.00 cm4 Design shear resistance VeRdz = 118.41 kN
T e Iz=  62.700 cm4 Requirement 6.17: VEd,z <= V¢,Rd,z (1.37 <= 118.41)
I s Wy = 86.429 cm3
3 Wz=  14.753 cm3

6.2.8 Bending and shear
No reduction need be made in the resistance moment
Requirement: Ved,z <= 50%VplI,Rd,z

- y Wy,pl = 103.20 cm3
Wz,pl=  31.440 cm3
MO= 1100

50 Mi=" 1.100 6.3 BUCKLING RESISTANCE OF MEMBERS
e yM2 = 1.250 6.3.2.1 Buckling resistance
Anet/A = 0.900 Coefficient Cl= 1132
[mm] Coefficient C2= 0.459
(fy = 23.5 kN/em2, fu = 36.0 kN/cm2) Coefficient C3= 0.525
The eff.length fact.for later.restr. = 1.000
The eff.length fact.for tors.restr. kw = 1.000
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Coordinate zg = 0.000 cm
11. y=0.06 12. y=0.06 10. y=0.04 Coordinate zj= 0.000 cm
6.y=0.04 9.y=0.04 13.y=0.01 Length between lateral restr.points = 522.00 cm
14. y=0.01 7.y=0.01 The warping constant lw=  2464.8 cm6
The elast.crit. mom.(I-t buck.) Mcr = 17.083 kNm
MEMBER SUBJECT TO BENDING Appropriate section modulus Wy = 103.20 cm3
(load 12, at 61.0 cm from the start of the member) The imperfection factor olT = 0.760
The non-dimensional slenderness ALT_= 1.191
The shear force design value(z-z) z= -1.375 kN The reduction factor yLT = 0.380
The bending mom.design value(y-y) y= -0.502 kNm The design buckling resistance Mb,Rd = 8.369 kNm
System length L= 522.00 cm Requirement 6.54: Med,y <= Mb,rd (0.50 <= 8.37)

5.5 CLASSIFICATION OF CROSS-SECTIONS
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GRADBENI BIRO

= s.p. St. projekta: St. lista:

platform level +3.2 m
Load 16: [gLS] 11-14

4.00

Level: [3.20 m]

o - Beam Results: max V2= 1.37 / min V2= -2.96 kN

Load 16: [gLS] 11-14
<

4.00

Level: [3.20 m]
Beam Results: max M3= 0.00 / min M3=-0.75 kNm

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs




GRADBENI BIRO

=l

= s.p.

St. projekta:

St. lista:

platform level +3.2 m

Tower - 3D Model Builder 6.0

Load 15: SLS] 6-10
1 <
4.00
H f20-dp-bled a2 09 H Foq sip-bled a2 .08
0 HITHI #Ejé HOTELE 55
el ks L HSH
jm]}
jmf} (] i {u]
Level: [3.20 m]
o - Beam Results: max Zd= -2.80 / min Zd=-21.09 m / 1000
o
3
1
4.00
0.h3| 0.03]
0 ;
[OkiE 0°p3]
ul g o
Level: [3.20 m]
o Stability control
Registered to GB Mele Radimpex - www.radimpex.rs



s.p. St. projekta: St. lista:

platform level +3.2 m

BEAM 36-52 Class 1 cross-sections
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005) 6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
CROSS-SECTION PROPERTIES Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance McRd =  22.047 kNm
Ax=  20.400 cm2 Requirement 6.12: Mgd,y <= McRd,y (0.50 <= 22.05)
z Ay=  10.800 cm2
7.5 Az=  9.600 cm2 6.2.6 Shear
Ix = 5.680 cm4 Design shear resistance VplRdz = 118.41 kN
ly= 605.00 cm4 Design shear resistance VeRd,z = 118.41 kN
° Iz=  62.700 cm4 Requirement 6.17: VEd,z <= Vc,Rd,z (1.37 <= 118.41)
° [ h Wy = 86.429 cm3
= > Wz=  14.753 cm3 6.2.8 Bending and shear
y Wy,pl= 103.20 cm3 No reduction need be made in the resistance moment
Wzpl=  31.440 cm3 Requirement: Ved.z <= 50%Vpl Rd,z
yMO = 1.100
50 yM1=" 1.100 6.3 BUCKLING RESISTANCE OF MEMBERS
e yM2 = 1.250 6.3.2.1 Buckling resistance
Anet/A = 0.900 Coefficient Cl= 1132
[mm] Coefficient C2= 0.459
(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2) Coefficient C3= 0.525
The eff.length fact.for later.restr. k= 1.000
The eff.length fact.for tors.restr. kw = 1.000
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Coordinate zg = 0.000 cm
11.y=0.03 12.y=0.03 10. y=0.02 Coordinate zj= 0.000 cm
6.y=0.02 9.y=0.02 13.y=0.01 Length between lateral restr.points L= 122.00 cm
14.y=0.01 7.y=0.00 8.y=0.00 The warping constant lw=  2464.8 cm6
The elast.crit.mom.(I-t buck.) Mcr= 94.725 kNm
MEMBER SUBJECT TO BENDING Appropriate section modulus Wy = 103.20 cm3
(load 12, at 61.0 cm from the start of the member) The imperfection factor olLT = 0.760
The non-dimensional slenderness ALT_= 0.506
The shear force design value(z-z) VEdz = 1.374 kN The reduction factor yLT = 0.775
The bending mom.design value(y-y) Medy=  -0.502 kNm The design buckling resistance MbRrd=  17.089 kNm
System length L= 122.00 cm Requirement 6.54: Med,y <= Mp,rd (0.50 <= 17.09)

5.5 CLASSIFICATION OF CROSS-SECTIONS

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs
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MEL@ s.p. §t. projekta: St. lista:
Load 16: [UgS] 11-14 Load 16: [UgS] 11-14
< <
1 1
4.00 4.00
0 0

o

Level: [0.00 m]
Slab Results: max Mx= 11.55 / min Mx= 0.00 kNm/m

evel: [0.00 m]

Slab Results: max My= 11.55/ min My= 0.00 kKNm/m

Tower - 3D Model Builder 6.0
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MELE .

St. projekta:

&t. lista:

Load 16: [UgS] 11-14
<

Load 16: [UgS] 11-14
<

o

o

4.00

Level: [0.00 m]
Slab Results: max Mx= 0.00 / min Mx= -4.57 kNm/m

o

4.00

Level: [0.00 m]

Slab Results: max My= 0.00 / min My -4.57 kNm/m

Tower - 3D Model Builder 6.0
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MEL@ s.p. §t. projekta: St. lista:

Load 6:&+lI+llI Load 16: [UBS] 11-14
< <

4.00 4.00

102.87 102.87 177.97 177.96

Level: [0.00 m] Level: [0.00 m]
Area Support Results: max o,s0il= 102.87 / min o,soi= 13.27 kN/m2 AreaSupport Results: max g,soil= 177.97 / min g,sejl= 0.00 kN/m2

Tower - 3D Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs
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\ GRADBENI BIRO
A M) € = s.p. St. projekta: St. lista:
Foundations
Governing ®ad: 11-14 Governing ®ad: 11-14,
EC 2 (EN 1992-1-1:2004)7C 25, S500H, a=5.00 cm EC 2 (EN 1992-1-1:2004);C 25, S500H, a=5.00 cm
4.00 4.00
ol & K% 0| & %
8 N7 L i
< O
o A
7 &
g
ool : = |
Level: [0.00 m] Level: [0.00 m]
|, Aacitop zone - Direction 2+ max Aa2,z=-0.11 cm2/m
Governing ad: 11-14
2-1-1:2004)¥C 25, S500H, a=5.00 cm

max Aa1,z=-0.11 cm2/m

S
top zone - Direction 1+
EC 2 (EN 199

Aac
Governing ®ad: 11-14
2-1-1:2004)¥C 25, S500H, a=5.00 cm

EC 2 (EN 199
4.00 4.00
o o=
0] NSES 24
o o #/ N
< 085
2o 5
D, 0.00. q{/
P& c“é\ c“‘(\ c°<\\
b// b// é// b//
> Level: [0.00 m] 1 Level: [0.00 m]
Aa - bettom zone - Direction 4i- max Aa1,s= 0.26 cm2/m Aa - bettom zone - Direction 2/- max Aa2,s= 0.26 cm2/m
Registered to GB Mele Radimpex - www.radimpex.rs
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. GRADBENI BIRO

e M s.p.

l

St. projekta:

St. lista:

Load 16: [ULS] 11-14

steel wires

Load 16: [ULS] 11-14

F R 8 F 8
< <
2.80 2.80
3.00 3.00
e R

B i a-B %i, e a

2.80 2.80
g e B “e

3.20 3.20
A A

o - o —
Frame: V_8 Frame: V_3
Beam Results: max N1=48.67 / min N1=-71.02 kN Beam Results: max N1=48.67 / min N1=-71.02 kN
Load 16: [ULS] 11-14 Load 16: [ULS] 11-14

F F

2.80 2.80
E o E g

3.00 3.00
R

2.80 2.80
B %‘93 T B (?&n e

3.20 3.20
A A

Frame: 1_2 Frame: I_1

Nrd=80,8kN >

Beam Results: max N1=7.93 / min N1=-71.02 kN

48,67 kN = Nsd

ANCHOR MASS CONTROL

RC FOUNDATION:

Nrck = 1,5mx 1,5m x 1,0 m x 25 kN/m? = 56,25 kN ->

WIRES

Beam Results: max N1=8.80 / min N1=-71.02 kN

Nrc,d = 56,25 kN x 0,9 = 50,63 kN

Nsd = (N1 +N2) x sin 45° = (48,67 kN + 8,80 kN) x sin 45 = 40,64 kN

Nrcd = 50,63 kN

>

40,64 kN = Nsd

Tower - 3D Model Builder 6.0
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47 W\, GRADBENI BIRO
o ——— -

——

s.p.

St. projekta:

St. lista:

Columns
Load 16: [gLS] 11-14 Load 16: [gLS] 11-14 Load 16: [gLS] 11-14
F N F N F . N
1433 IT-14.33
H H 280 2.80 H H 280
- E Fr
3.00 H H 3.00
- T
~..0-20. 0-20.
2.80 2.80
3.20 — — 3.20
A1.02 -71.02 A5.22 -5,22 R9.54 29.54
Frame: H_3 Frame: H_3 “Frame: H_3
Beamd&Results: max N1=-14.25 / min N4=-71.0... BeamdResults: max V2= 0.00 / min V2=:-5.22 kN  Beam»Results: max V3= 29.54 / min \l@=-14.3...
Load 16: [GLS] 11-14 Load 16: [gLS] 11-14 S
< < <

A3831 0L 38.31 8132, 31.32 Ao
""" Frame: H_3 Frame: H_3 “Frame: H_3
BeamdResults: max M2= 38.31 / min M2=-78.7... BeamdResults: max M3= 31.32 / min M3= -0.00... o Stability control

Tower - 3D Model Builder 6.0
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A s.p. St. projekta: St. lista:
Columns
BEAM 103-65 (oc,0,d / (kc_2 x fc,0,d)) + km x (om3,d / fm,d) +
Solid timber - softwood - C24 +om2,d / fm,d <=1 (0.566 <= 1)
Service class 1 Section utilization is 56.6%
EUROCODE
2 (oc,0,d / (kc_3 x fc,0,d)) + om3,d / fm,d +
+ km x (om2,d / fm,d) <=1 (0.403 <= 1)
Section utilization is 40.3%
SHEAR STRESSES CONTROL
3 3 (load 11, at the beginning of the member)
Transversal Force in Axis 3 Direction T3=  13.600 kN
STRESS CONTROL — SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
[cml] Partial factor for material properties ym = 1.300
Characteristic shear strength fvk= 2.500 MPa
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Design shear strength fvd= 2115 MPa
11. y=0.56 12. y=0.56 9. y=0.41 Cross Section Surface = 1225.0 cm2
10. y=0.40 6.y=0.38 13.y=0.27 Actual Shear Stress(Axis 3) 13,d= 0.167 MPa
14.y=0.26 7.y=0.19 8.y=0.19
73,d <= fv,d (0.167 <= 2.115)
AXIAL STRESSES CONTROL Section utilization is 7.9%
(load 11, end of the member)
The axial force design value N= -47.915 kN STABILITY VERIFICATION
Transversal Force in Axis 3 Direction T3= 12.817 kN (load 14, end of the member)
Bending Moment around Axis 2 M2 = -78.726 kNm
The axial force design value N= -20.505 kN
STRESS CONTROL - COMPRESSION AND BENDING Transversal Force in Axis 2 Direction T2= -2.523 kN
Load type: basic - instantaneous Transversal Force in Axis 3 Direction T3= 5.307 kN
Rectification Coefficient Kmod = 1.100 Torsion Moment M1 = -0.033 kNm
Partial factor for material properties ym = 1.300 Bending Moment around Axis 2 M2 = -30.736 kNm
Depth factor - axis 2 Kh_2 = 1.000 Bending Moment around Axis 3 M3 = -7.317 kNm
Depth factor - axis 3 Kh_3= 1.000
Factor considering re-distribution of bending stresses STABILITY CONTROL
km = 0.700 Load type: basic - instantaneous
Characteristic compressive strength fc,0,k = 21.000 MPa Rectification Coefficient Kmod = 1.100
Design compressive strength fc,0,d = 17.769 MPa  Partial factor for material properties ym = 1.300
Characteristic bending strength fmk=  24.000 MPa Length between lateral restr.points lef= 300.00 cm
Design bending strength fmd=  20.308 MPa fifth percentile value of the modulus E parallel to the grain
Relative slenderness Arel,2 = 0.503 E0.05 = 7400.0 MPa
Relative slenderness Arel,3 = 0.503 fifth percentile value of shear modulus parallel to grain
Design compressive stress oc,0,d = 0.391 MPa G0.05=  460.00 MPa
Section modulus W2= 71458 cm3 Torsional section modulus ltor=2.11e+5 cm4
Axial Stress Bending around Axis 2 om2,d = 11.017 MPa  Moment of inetrtia 12=1.25e+5 cm4
Section modulus W3=  7145.8 cm3
om2,d <= fm,d (11.017 <= 20.308) Critical bending stress om,crit= 439.56 MPa
Section utilization is 54.3% Relative buckling slenderness Arel = 0.234
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 om3,d = 1.024 MPa
COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor Bx = 0.200 om,3,d <= k_krit x fm,3,d (1.024 <= 20.308)
Coefficient k3 = 0.647 Section utilization is 5.0%
Coefficient k2 = 0.647
Coefficient ke,3 = 0.949
Coefficient ke,2 = 0.949

Tower - 3D Model Builder 6.0
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St. lista:

Frame: I_1

Beam Results: max N1=8.80 / min N1=-71.02 kN

s.p. St. projekta:
Columns
. Load 16: [ULS] 11-14
H 280
E -39.5&#5'5
H 3.00
R AT oo
M 280
B ‘%, '59-3%1;;::@
-13.47 T
H 320
A 23081 Tt
i Load 16: [ULS] 11-14
2.80
£ @aLfci
3.00
B e W)
1.06
2.80
B
3.20
A e e
. Load 16: [ULS] 11-14
:;-14.33
H 2.80
i |
H o 3.00
R - B850
11,00
2.80
B et
3.20
A 15,78 298|

Frame: I_1

Beam Results: max V2= 1.06 / min V2= -5.22 kN

Frame: I_1

Beam Results: max V3= 29.54 / min V3= -14.33 kN

Tower - 3D Model Builder 6.0
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A MIELLE sp. St. projekta: St. lista:
Columns
. Load 16: [ULS] 11-14
2.80
E
3.00
B a8, 13,
2.80
B
-33.88
3.20
A w2 Bl Frame: I_1
Beam Results: max M2= 38.31 / min M2= -78.73 kNm
. Load 16: [ULS] 11-14
2.80
E =t =
3.00
B
2.80
B 1.28 i
3.20
A bl R Frame: I_1
Beam Results: max M3= 31.32 / min M3=-1.28 kNm
F
Q 2.80
(=]
E
0 3.00
(=]
R B9y
N E 2.80
o
8 B
5, 3 3.20
o o
o
A

Frame: I_1
Stability control
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p. s.p. St. projekta: St. lista:
Columns
BEAM 24-21 (oc,0,d / (kc_2 x fc,0,d)) + km x (om3,d / fm,d) +
Solid timber - softwood - C24 +om2,d/fm,d <=1 (0.243 <=1)
Service class 1 Section utilization is 24.3%
EUROCODE
2 (oc,0,d / (kc_3 x fc,0,d)) + om3,d / fm,d +
+ km x (om2,d / fm,d) <=1 (0.173 <=1)
Section utilization is 17.3%
SHEAR STRESSES CONTROL
8 3 (load 11, end of the member)
Transversal Force in Axis 3 Direction T3= -15.777 kN
STRESS CONTROL — SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
[cml] Partial factor for material properties ym = 1.300
Characteristic shear strength fv,k = 2.500 MPa
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS Design shear strength fv,d = 2.115 MPa
11.y=0.24 12.y=0.24 9.y=0.17 Cross Section Surface = 1225.0 cm2
10. y=0.17 6.y=0.17 13.y=0.14 Actual Shear Stress(Axis 3) 13,d= 0.193 MPa
14.y=0.13 7.y=0.10 8.y=0.10
13,d <= fv,d (0.193 <= 2.115)
AXIAL STRESSES CONTROL Section utilization is 9.1%
(load 11, at the beginning of the member)
The axial force design value N= -20.761 kN STABILITY VERIFICATION
Transversal Force in Axis 3 Direction T3= -15.046 kN (load 14, end of the member)
Bending Moment around Axis 2 M2 = -33.878 kNm
The axial force design value N= -13.891 kN
STRESS CONTROL - COMPRESSION AND BENDING Transversal Force in Axis 2 Direction T2= -1.550 kN
Load type: basic - instantaneous Transversal Force in Axis 3 Direction T3= -7.977 kN
Rectification Coefficient Kmod = 1.100 Bending Moment around Axis 2 M2 = 4.659 kNm
Partial factor for material properties ym = 1.300 Bending Moment around Axis 3 M3 = -1.470 kNm
Depth factor - axis 2 Kh_2= 1.000
Depth factor - axis 3 Kh_3 = 1.000 STABILITY CONTROL
Factor considering re-distribution of bending stresses Load type: basic - instantaneous
km = 0.700 Rectification Coefficient Kmod = 1.100
Characteristic compressive strength fc,0,k = 21.000 MPa Partial factor for material properties ym = 1.300
Design compressive strength fc,0,d = 17.769 MPa  Length between lateral restr.points lef= 280.00 cm
Characteristic bending strength fmk=  24.000 MPa fifth percentile value of the modulus E parallel to the grain
Design bending strength fm,d=  20.308 MPa E0.05=  7400.0 MPa
Relative slenderness Arel,2 = 0.470 fifth percentile value of shear modulus parallel to grain
Relative slenderness Arel,3 = 0.470 G0.05=  460.00 MPa
Design compressive stress oc,0,d = 0.169 MPa Torsional section modulus ltor=2.11e+5 cm4
Section modulus W2= 71458 cm3 Moment of inetrtia 12=1.25e+5 cm4
Axial Stress Bending around Axis 2 om2,d = 4.741 MPa  Section modulus W3= 71458 cm3
Critical bending stress om,crit= 470.96 MPa
om2,d <= fm,d (4.741 <= 20.308) Relative buckling slenderness Arel = 0.226
Section utilization is 23.3% Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 om3,d = 0.206 MPa
COMPRESSION AND BENDING - BIG SLENDERNESS om,3,d <= k_krit x fm,3,d (0.206 <= 20.308)
Deviation from straightness factor Bx = 0.200 Section utilization is 1.0%
Coefficient k3 = 0.627
Coefficient k2 = 0.627
Coefficient ke,3 = 0.959
Coefficient kc,2 = 0.959
Load 16: [ULS] 11-14
<t
P ERL 388
Teygky £33
N 38D
o213 Eht
T TR T (T i
zx¥zE222 25 25;@0
2 N )
(2] o
58uNY
35333
SN g§
QN <
|'| non l>l< I"
23222 o
O
o‘,}\
<t \o
fg2gqd 2
528587 igg
FEEEE 83
SRR R < B
B ‘:I
=3PEET| o =
U;\\ N
0
o

Level: [0.00 m]

Indirect elements results - Above/Afore
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REINFORCED CONCRETE FOUNDATIONS
FOUNDATION SLAB

C 25/30

scale 1: 50

floor plan
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MAST FOUNDATIONS

pcs. 11
floor plan

scale 1:25
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N 1,20 N pes. 14 x 11 = 154;

1,00
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@ ® 16 / 15 cm; | = 2,90 m; pcs. 16 x 11 = 176;

ANCHORING CONSTRUCTION SEE DRAWINGS
OF ARCHITECTURE DESIGN.

110
90 90
40 40
110
® 16 / 15 ¢cm; | = 1,90 m; pes. 16 x 11 = 17/6;
S 500-B
pos. | @ I pcs. ¢ 10 ® 12 ® 16 ¢ 20
1 10 3,00 150 450,00
2 20 7,10 12 85,20
3 10 5,90 12 70,80
14 4 20 7,90 12 94,80
5 10 6,70 12 80,40
6 16 6,50 96 624,00
7 16 7,30 84 613,20
99 8 12 3,10 154 477,40
9 16 2,90 176 510,40
10 16 1,90 176 334,40
11 12 3,70 56 207,20
10 / 15 cm; 12 16 3,20 80 256,00
| = 300 m: 13 16 2,20 80 176,00
ocs. 150; > 601,20 | 684,60 | 2514,00 | 180,00
kg 380,50 | 623,50 | 4075,00 | 455,00
> kg 5.534,00

Ident. 8t. pri IZS 1540

pcs. 4 SEE ALSO THE TECHNICAL REPORT.
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