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LEARNING COURSE:  

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

aluminium ferrules  fi12mm 8 

cable layer    2 

spax  8x120 8 

 

COURSE 3 METERS IN HIGH:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PLATFORMS    pcs 

round beams  class 3, fi 12cm 60 

planks larch  fi 16 mm, 75cm 110 

thread bar  fi 16 mm, 75cm 20 

nuts   40 

washers   40 

screw spax  8x10 mm 80 

screw spax  5x60mm 900 

1. Mashrooms   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

pole bracket   1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   30 

mushrooms   11 

spax  8x80 44 

spax  10x200 4 
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2. Banana bridge   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   36 

bananas   14 

carriage bolt  10x60mm 56 

spax  8x120 4 

spax  10x200   

3. Tunnel   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   26 

wire rope  12 mm smooth 10m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   8 

planks larch 12x3x250cm 14 

planks larch 12x3x200 cm 28 

iron circle   9 

eye nuts   18 

carriage bolt  10x50mm 126 

static rope 150 cm 22 

carabiner   36 
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4. Coco ball   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

cable layer    1 

aluminium ferrules  fi12mm 12 

pulling back sistem   1 

spax  8x120 4 

trolley   1 

carabiner   1 

safety corner mattresses    1 

safety semicilcular 
mattresses   1 

wire rope  12mm / silent  15m 

Coco ball   1 

5. Sledges   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi12mm 12 

wire rope  12mm / silent  27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   8 

ropes  20mm 14m 

nuts   12 

washers   12 

spax  6x60 20 

planks larch 12x3x75 5 

planks larch 12x12x75 cm 2 

thread bar  fi16mm/ 15cm 2 

carabiner   4 

safety corner mattresses    1 

safety semicilcular 
mattresses   1 

Sledge   1 

Trolley   4 

spax  8x80 12 

pulling back sistem   1 
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6. A brdge   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 6m 

cable layer    3 

aluminium ferrules  fi12mm 8 

planks larch 12x12x120 cm 2 

planks larch 14x5x300 cm  4 

planks larch 14x5x80 cm 8 

nuts   4 

washers   4 

spax  8x120 4 

spax  6x60 40 

spax  8x80 8 

spax  8x160 36 

thread bar  fi10mm/ 75cm 2 

round beams  fi 10cm / 75cm 14 

7. Scales   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   32 

planks larch 12x3x200 cm 4 

metal balance scale (stick)   4 

nuts   32 

washers   16 

carriage bolt  10x80mm 16 

static rope 120cm 8 
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8. U net   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   88 

static rope 2m 2 

thread bar  fi10mm/ 15cm   

9. Suspended fruits   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   53 

ropes  20mm/2m 36 

eye nuts   36 

carriage bolt  10x60mm 54 

spax  8x120 4 

static rope 11mm 1 

carabiner   36 

fruits   9 

10. Stairway to haven   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   36 

ropes  20mm/3m 28 

eye nuts   28 

carriage bolt  10x140mm 28 

carabiner   28 

round beams  fi 10cm / 75cm 14 
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11. X cross bridge   lenght/pcs 
arm with bracket   2 
wire rope  12mm 6m 
U nail   8 
wire rope  12 mm smooth 10m 
pole bracket   1 
aluminium ferrules  fi10mm 8 
aluminium ferrules  fi12mm 8 
wire rope  10mm 42m 
wooden spreaders fi10cm x75 cm 4 
wire clamp   56 
x crosses 250cm  6 
planks larch 25x3x75 cm 14 
carriage bolt  10x60mm 56 
spax  10x200 4 
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COURSE 6 METERS IN HIGH:  

PLATFORMS    pcs 

round beams  class 3, fi 12cm 60 

planks larch  fi 16 mm, 75cm 110 

thread bar  fi 16 mm, 75cm 20 

nuts   40 

washers   40 

screw spax  8x10 mm 80 

screw spax  5x60mm 900 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. waves  7m     lenght/pcs 

wire clamp   4 

wire rope  10mm 21m 

wire rope  12mm 6m 

ropes  20mm/3m 16 

wire rope  12 mm smooth 10 m 

wooden spreaders fi10cm x75 cm 2 

U nail   8 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

iron waves  7m 2 

planks larch  12x3x75 cm 18 

eye nuts   16 

carriage bolt  10x60mm 88 

screw  10x40 8 

nuts   24 

washers   24 

static rope   6m 

pole bracket   1 

arm with bracket   2 

cable layer    1 

spax  8x120 4 

spax  10x200 4 
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2. Swingig beam 1,5m    lenght/pcs 
wire clamp   24 

wire rope  10mm 21m 

wire rope  12mm 6m 

ropes  20mm/2m 16 

wire rope  12 mm smooth 10m 

wooden spreaders  fi10cm x75 cm 2 

U nail   8 

aluminium ferrules   fi10mm 4 

aluminium ferrules  fi12mm 8 

eye nuts   16 

nuts   16 

washers   16 

arm with bracket   2 

thread bar fi10mm/ 15cm fi10mm/ 15cm 8 

carabiner   16 

round beams  class 3, fi 12cm / 3m 4 

3. Climbing net 7m   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   12 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 8 

aluminium ferrules  fi12mm 8 

wire rope  10mm 26m 

wire clamp   70 

spax  8x120 4 

carabiner     

round beams  class 3, fi 12cm / 3m   

net 7m 1 

4. Box Bridge   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi10mm 8 

aluminium ferrules  fi12mm 8 

wire rope  10mm 42m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   52 

boxing bag   8 

planks larch 25x3x75 cm 18 

carriage bolt  10x60mm 72 
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5. Bike on hands   lenght/pcs 

U nail   4 

wire rope  12 mm smooth 13m 

pole bracket   2 

aluminium ferrules  fi12mm 12 

wire rope  12mm / silent  15m 

spax  10x200 4 

returning sistem   1 

6. Climbing wall   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 6 

aluminium ferrules  fi12mm 8 

planks larch 25x3x250 cm 12 

climbing holds   24 

spax  8x120 48 

spax  10x200 12 

transport strap   2 

round beams  fi 18cm / 5m 2 

screw 10x60mm 24 

7. Big foot bridge   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 13m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   48 

carriage bolt  10x60mm 80 

spax  8x120 4 

Big foot    10 
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8. Suspended surf   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi12mm 8 

wire rope  10mm/silent 27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   8 

surf/snowboard   1 

ropes  20mm/3m 4 

Trolley   4 

eye nuts   4 

nuts   4 

washers   4 

carriage bolt  10x70mm 4 

carabiner   4 

safety corner mattresses    1 

safety semicilcular mattresses   1 

spax  8x80 18 

returning sistem   1 

spax  6x60 20 

planks larch 12x3x75 5 

planks larch 12x12x75 cm 2 
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9. U slings   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   44 

ropes - U slings 20mm/4m 17 

10. Barrels   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   28 

spax  8x120 4 

rope 20mm 11m 

metal stick fi 25,4mm/ 75cm 10 

Barrels   10 

11.Walking net   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

pole bracket   1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   66 

planks larch 12x3x75 cm 1 

carriage bolt  10x60mm 4 

spax  10x200 4 
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COURSE 9 METERS IN HIGH:  

PLATFORMS    pcs 

round beams  class 3, fi 12cm 60 

planks larch  fi 16 mm, 75cm 110 

thread bar  fi 16 mm, 75cm 20 

nuts   40 

washers   40 

screw spax  8x10 mm 80 

screw spax  5x60mm 900 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Swinging beam - single   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

pole bracket   1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 15m 

wire clamp   8 

ropes  20mm/2m 8 

eye nuts   8 

carriage bolt  10x140mm 8 

spax  10x200 4 

carabiner   8 

round beams  fi 12cm / 150m 4 

2. Cliff hanger   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 8 

aluminium ferrules  fi12mm 8 

wire rope  10mm 26m 

wire clamp   28 

planks larch 25x3x250 cm 14 

climbing holds   42 

carriage bolt  10x60mm 56 

screw  10x60 42 

spax  8x120 4 
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3. Suspended snake bridge   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   18 

ropes  20mm/2m 10 

planks larch 14x5x100 cm 9 

eye nuts   10 

carriage bolt  10x120mm 10 

static rope 2m 2 

carabiner   10 

4. Zip-line   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi12mm 8 

safety corner mattresses    1 

safety semicilcular mattresses   1 

spax  8x80 12 

5. Walking slings   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 13m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   80 

planks larch 12x3x75 cm 2 

carriage bolt  10x60mm 8 

spax  8x120 4 

ropes 60cm 34 
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6. Acrobat   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 6m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 12 

wire rope  12mm sient 8m 

wire rope  10mm 8m 

acrobatic   1 

carabiner   1 

pullig back sistem    1 

trolley   1 

7. Fishermans bridge   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 13m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 37m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   18 

ropes  20mm/3m 11 

ropes  200mm/10m 1 

spax  8x120 4 
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9. Rodeo Walk   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 10m 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   23 

rodeo walk   15 

 

 

 

 

 

8. Surf ride   lenght/pcs 
arm with bracket   2 

wire rope  12mm 6m 

U nail   4 

wire rope  12 mm smooth 13m 

aluminium ferrules  fi12mm 12 

wire rope  12mm / silent  27m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   8 

nuts   12 

washers   12 

spax  6x60 20 

planks larch 12x3x75 5 

planks larch 12x12x75 cm 2 

thread bar  fi16mm/ 15cm 2 

carabiner   4 

safety corner mattresses    1 

safety semicilcular mattresses   1 

Surf    1 

Trolley   4 

spax  8x80 18 

pulling back sistem   1 
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10. Suspended islands   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   8 

wire rope  12 mm smooth 10m 

cable layer    1 

aluminium ferrules  fi10mm 4 

aluminium ferrules  fi12mm 8 

wire rope  10mm 21m 

wooden spreaders fi10cm x75 cm 2 

wire clamp   36 

ropes  20mm/2m 28 

planks larch 12x3x75 cm 56 

eye nuts   28 

carriage bolt  10x80mm 28 

spax  8x120 4 

spax  6x60 224 

carabiner   28 

11. Climbing nets   lenght/pcs 

arm with bracket   2 

wire rope  12mm 6m 

U nail   12 

wire rope  12 mm smooth 10m 

pole bracket   1 

aluminium ferrules  fi10mm 8 

aluminium ferrules  fi12mm 8 

wire rope  10mm 26m 

wire clamp   20 

nets 100x250 cm 5 

spax  10x200 4 
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SAFETY EQUIPMENT FOR VISITORS (45 pcs each):  
Saferoller:  

 

 

 

 

 

 
Lanyard:  

 

 

 

 

 

 
Harness: 

 

 

 

 

 

 

 

Carabier:  
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SAFETY/RESCUE EQUIPMENT FOR STUFF: 
Harness - 2x:  

 

 

 

 

 

 
Lanyard - 2x:  
 

 

 
 

 

Carabineers - 4x:  

 

 

 

 

 

 

 

 

 

Climbing sing - 2x:  

 

 

 
 

Trolley - 2x:  
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RESCUE EQUIPMENT FOR STUFF:  
I’D S descender – 1x:  

  

 

 

 

 

 

Static rope 20m - 1x:  

 

 

 

 

 

 

 

 

Jag System -   1x :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Iron Carabineer -  2x:  

 

 

 

 

 

 

 

Hexagon wrenches 5 - 1x:  
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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 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/m3 and maximal allowable stress under mast foundation σ = 150 kN/m2. 

Tower and pillars are to be connected into uniform construction with steel cables Φ12. 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. 



 

TECHNICAL STANDARDS CONSIDERED 

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

 EN 1990 Eurocode 0: Basis of structural design 
 EN 1991 Eurocode 1: Actions on structures 
 EN 1992 Eurocode 2: Design of reinforced concrete structures 
 EN 1995 Eurocode 3: Design of steel structures 
 EN 1995 Eurocode 5: Design of timber structures 
 EN 12572-1: Artificial climbing structures – Part 1: Safety requirements and test methods for ACS with 

protection points 
 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/m2), elements of polygon (1,2 kN per element)  
Live load on platforms (2,0 kN/m2) 
  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 vb,0 = 25 m/s 
 
 
MATERIAL 

 
Solid timber class strength class C24 
Steel   S 235 (fu = 235 N/mm2) 
Concrete  C25/30 
Steelreinfocement S500 
Plywood  birch 
Cables   fu = 1770 N/mm2 
 
 
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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  Vrhnika (Slovenia), January 2019. 
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ADRENALIN PARK 
S K O P J E

WOODEN TOWER
 

Isometric 

Level scheme
Name z [m] h [m]

12.00 2.80
9.20 3.00
6.20 1.70

Name z [m] h [m]
4.50 1.30
3.20 3.20
0.00

Table of materials
No Material name E[kN/m2]  [kN/m3] t[1/C] Em[kN/m2] m
1 C 25/30 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

Slab sets
No t[m] e[m] Material Analysis type Orthotropy E2[kN/m2] G[kN/m2] 
<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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Beam sets

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

3

2

35

35

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 1.225e-1 1.021e-1 1.021e-1 2.113e-3 1.251e-3 1.251e-3

Set: 2   Section: b/d=14/24, Approx. eccentricity

3

2

14

24

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 3.360e-2 2.800e-2 2.800e-2 1.000e-10 5.488e-5 1.613e-4

Set: 3   Section: b/d=40/105, Approx. eccentricity

3

2

40

10
5

[cm]

35

T

Mat. A1 A2 A3 I1 I2 I3
1 - C 25/30 4.200e-1 3.500e-1 3.500e-1 1.703e-2 5.600e-3 3.859e-2

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

3

2

1.
2

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
3 - Jeklo 1.131e-4 1.018e-4 1.018e-4 2.036e-9 1.018e-9 1.018e-9

Set: 5   Section: b/d=35/35, Approx. eccentricity
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35

35

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 1.225e-1 1.021e-1 1.021e-1 1.000e-10 1.251e-3 1.251e-3
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Input data - Structure

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

b/
d=

35
/3

5
b/

d=
35

/3
5

b/
d=

35
/3

5
b/

d=
35

/3
5

b/
d=

35
/3

5
b/

d=
35

/3
5

b/
d=

35
/3

5
b/

d=
35

/3
5

b/
d=

35
/3

5
b/

d=
35

/3
5

b/d=35/35 b/d=35/35

b/
d=

35
/3

5
b/

d=
35

/3
5

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 1.30 

 C 

 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: H_2 

b/d=14/24

b/d=14/24

b/d=14/24

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 1.30 

 C 

 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: H_4 

b/d=40/105

b/d=14/24

b/d=14/24

b/d=14/24

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 1.30 

 C 

 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_3 

b/
d=

35
/3

5
b/

d=
35

/3
5

b/d=35/35

b/d=35/35

b/
d=

35
/3

5
b/

d=
35

/3
5

b/d=35/35

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 1.30 

 C 

 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_6 



Input data - Structure

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

D=
1.

2

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 
 1.30 

 C 
 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_1 

b/d=14/24

b/d=14/24

b/d=14/24

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 
 1.30 

 C 
 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_5 

D=
1.

2

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

b/
d=

35
/3

5

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 
 1.30 

 C 
 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_2 

b/d=40/105

b/d=14/24

b/d=14/24

b/d=14/24

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 1.30 

 C 

 1.70 

 D 

 3.00 

 E 

 2.80 

 F 

Frame: V_4 



Input data - Load

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

TOWER  LOADS

PLATFORM, 
SELF+DEAD LOAD

Wood boards 0,05 m x 7 kN/m3  = 0,35 kN/m1

     g   = 0,35 kN/m2

Self load is taken into account automamatically!

LIVE LOAD

Platforms  = 2,00 kN/m2

     p   = 2,00 kN/m2

LIVE LOAD WIND

See next page.

POLYGON EXERCISES
DEAD LOAD

Elements approx.  = 1,20 kN/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 ahead. 

STAIRCASE
For reactions on tower ‐ see calculation of staircase.

 

Load cases list
No Name
1 g self load (g)
2 gD dead load
3 p live load
4 vy wind y
5 vx wind x
6 Comb.: I+II+III
7 Comb.: I+II+IV
8 Comb.: I+II+V
9 Comb.: I+II+III+IV

No Name
10 Comb.: I+II+III+V
11 Comb.: 1.35xI+1.35xII+1.5

xIII+0.9xIV
12 Comb.: 1.35xI+1.35xII+

+1.5xIII+0.9xV
13 Comb.: 1.35xI+1.35xII+1.5

xIV
14 Comb.: 1.35xI+1.35xII+1.5xV



• CII 
GRADBENI BIRO' 

/M\~~~s.p. št. projekta: 

OBTEŽBE 

Veter - Makedonija 

- Temeljna vrednost osnovne hitrosti vetra 

Cona 1 

- Osnovna hitrost vetra 

- Srednja hitrost vetra C0(z)=faktor hribovitosti= 

Kategorija terenc;i= 

Zo= 

Zo, 11= 

K,=0,19* (z0/Z0 11 )
0
•
07 = 

Z= ' 

25 m/s 

1 

1 

25 m/s 

1 

II 

0,05 m 

0,05 m 

0,1900 

9,8 m 
Cr(z)=faktor hrapavosti=K,*ln(z/z0) · 1,0028 

Vm(z)=C,(z)*C0(z)*Vb 25,0710 m/s 

tlak pri največji hitrosti ob sunkih vetra 

p= 

lv(z)=kl/( c0(z) *ln(z/z0) )= 

qb = p*V2b/2= 

qp(z)=(l + 7*1v(z))*p/2 *V2 m(z)= 

1 

1,25 kg/m3 

0,1895 

0,390625 kN/m
2 

0,914 kN/mL 

št. lista: 

iz tabele 

priporočilo 

priporočilo 

iz tabele 4.1 

iz tabele 4.1 

max. višina objekta 

4.5 izraz (4.8) str 20 

ce(z)= 2,339 ... kontrola na 4.2 

... tlak vetra 

horizontalna obtežba - na stene 

slika 7.4 build ing 
face 

b 

h-b 

1 b < h s:. 2b 1 h 
b 

reference 
height 

shape of profile 
of velocity pressure · 



• <II 
GRADBENI BIRO 

[M\\g[!.,~ s.p. · št. projekta: 

slika 7.5 

Plan 

d 
e=b or 2h •. . 

whichever is smaller 

b: crosswind dimension 

Elevation for e < d 

E b 

t _ - - - - - ·Elevation- - - _ f 

Elevation for e > d Elevation fare ~ 5d 

wind 1 A 1 s ' lh 
- /),;,wlr/,////,//,//////////J/zw 

J;.15 ,i, d-e/5 :J 

preglednica 7.1 

A B C o E 

hld Cpe,1 0 c,..,, Cpe ,10 Cpe,1 C pe, 10 1 C pe,1 Cpe,10 Cpe,1 Cpe,10 

-1,2 -1 ,4 -0,8 -1 ,1 -0 ,5 +0,8 +1 ,0 -0 ,7 

-1 ,2 -1 ,4 -o;s -1 ,1 ·-a,s +0 ,8 +1,0 -0 ,5 

:s: 0, 25 -1 ,2 -1,4 -0 ,8 -1 ,1 -0 ,5 +0,7 +1,0 -0 ,3 

Koef. neto tlakov 

A 

B 

C 

D 
E 

Koef. zun. Pritisk vetra 

tlaka cp,net [kN/m 2
] 

-1;2 -1,10 

-0,8 -0,73 

-0,5 -0,46 

0,8 0,73 

-0,6 -0,55 

Astr~bra = 0,4 m x L 

Aograje = 1,3 m x L 

obt. na 

stebre 

[kN/m1
] 

-0,44 

~0,29 

-0,18 

0,29 
-0,22 

št. lista: 

1 C,..• 

obt. na 

ograjo 

[kN/m1
] 

-1,43 

-0,95 

-0,59 

0,95 
-0,71 



Input height between A and B: 
Zab[m]: jo I 

Input force loput lenght 
(F): (L): 

Fl [N] : Ll [m]: 
1120 11.43 

,F2 [N]: L2 [m]: 
1120 12.86 1 

F3 [N]: . L3 [m]: 
1120 14.29 · I 

F4 [N]: L4 [m]: :i.5?" 

. „ 
GRADBENI BIRO. 

{M\[gl1.,~ s.p. 

POLIGON tL~tv\E~TS 
<I 

št. lista: 

. . . l6 . . 
:• - --···------ -----·-------.-"'------·-·----······-·-·····-- ····-··-·-·- ··-··----· ;.i 

; L5 : 1 1 ... . . ', ' „ i 

: L3 L4 •1 ~ 1 

1120 15 .72 

F5 [N]: L5 [m]: 
1120 17.15 

L6 [m]: 

1 - - -"--- - -, ----- --l-~ l Zab _ 

18:58 

Choose additional condition: 
a) O Lenght ofthe rope is known .. 
b) O Horizontal force is known. 
C) ® Position of one force is 
known. 

· [_ __ ~ .J [ __ ~ANC~J:_) 

a) Lenght of the rope is known 

·1nsert lenght of the rope 
(d): 

d [m]: ~18._61_~ 

HELP 

[ OK 1 [- CANCEL- j 

b) Horizontal f orce is known 

Horizontal force on one end 

http://www2.lecad.si/vaje/resitve/12.1/vnos1 .html#rez 

F3 

j 

rf 4 ! .. 

. ; 

1/3 



10. 1. 2fJ4!+.----~~~ 

ofthe 
rope has to be known . 

. loput horizontal force: 

lo 1 [NJ 

. „ 
GRADBENI BIRO 

/M\~[!.,~ s.p. št. pro· ekta: 

OK j j CANCEL] 

c) Position of one force is known 

loput position 
of 
one force (z): 

lo 
zl [m]: 

z2 [m]: . . 

lo 1 

1.3 
z3 [m]: 

z4 [m]: 

A 

FA 

št. lista: 

B Zob 

! 
1 

z5 , 
z4 

. ....... t . , 

Jo 
i 
i ... ...,„~· ------~-'--··-·---··-········----··---! 

z5 [m]: 
[o 

1
HELP 

C::::::oK j[CANCEL j 

Results 

Reactions in supports: 

Reaction in support A in direction x: 1-257 4 · . 1 [N] 
rope 11 forces i 1 catalog 

Reaction in support A in direction z: J-300 1 [N] 
::=======: 

Reaction in support Bin direction x: 12574 1 [N] 

Reacti~n in support B in direction z: 1-300 1 [N] 

Le~ght ofthe rope: ~18._61 __ ~l[m] . 

Forces in rope: 
Force in rope in first field: sl = ~125~91_~1 [N] 

http://www2.lecad.si/vaje/resitve/12.1/vnos1 .html#rez 2/3 



. " GRADBENI BIRO 

.. 
Force in rope in second field: 

F orce in rope in third field: 

· F orce in rope in fourth field: 

F orce in rope in fifth field: 

F orce in rope in sixth field: 

difference between last calculated 
value and inserted value in case a: 

Return to the top of the p....§,g~ 
· Return to the first p....§,g~ ,;;; 

/M\~\1.,~ s.p. 

s2= 12580 1 [N] 

_ s3 :=== 12575 · l '[N] 

s4 = 12575 1 [N] . 

s5 = 12580 1 [N] 

s6 = 12591 1 [N] 

'--la __ I [%J 

http://www2.lecad.si/vaje/resitve/12.1/vnos 1.html#rez 

št. lista: 

3/3 



• o!> 
GRADBENI BIRO. 

Vnos podatkov ~~f!..~s.p. ·št. projekta: http://www2.lecad.si/v %\~fi~~~/12 .1 /vnosl .html rez 

1 od 3 

Input height between A and 
B: 
Zab [ m ]: O 

Input force lnput lenght 
(F): (L): 

Fl [N] : LI [m] : 
3000 4.27 

F2 [N]: L2 [m]: 
o o 
F3 [N]: L3 [m] : 

o o 
F4 [N]: L4 [m]: 

o o 
F5 [N]: L5 [m]: 

o o 
L6 [m]: 
8.58 

Choose additional condition: 
a) o Lenght ofthe rope is 
known„ 

•* 

b) o Horizontal force is known. 
c) ® Position 6f one force is 
known. 

HELP 

: L6 . 
1----------------~---------·-·. 1 . 
i L5 . 
ki - ,, ··"' -~ 

~ -
1 
1„ 

1 L2 
'"[ · · ········· ..; 

lu 
A r~ 

L4 ·· 

L3 ' „ 

OK CANCEL 

a) Lenght of the rope is known 

Insert Ienghtof the rope 
(d): 

d [m]: O 

HELP 

A 

F3 

.""-..... _ d 

OK CANCEL 

b) Horizontal f orce is known 

-···--··-·······--;.: 

---. - -. 
1 

B IZab 
„ 

i 
·'(' 

11. 01. 2019-12:05 



. 4' 
GRADBENI BIRO. 

Vnos podatkov [M\~(!,,~ s.p. ·št. projekta: http://www2.lecad.si/v · ~f.~!\Xf112. l /vnos 1.htm rez 

2 od 3 

Horizontal force on one 
end ofthe 
rope has to be known. 

Input horizontal force: 

o [N] 

HELP 

A 

OK· CANCEL 

c) Position of one force is known 

loput 
position of 
one force 
(z): 

zl [m]: 
. 8 

z2 [m]: 
o 

z3 [m]: 
o 

z4 [m]: 
o 

z5 [m] : 
o 

•.. 

HELP 

Results 

-... . -----. 
1 . zli 
i Z2 • 

Z3 1 

1 

1 _„ 

Reactioits in supports: 

A 

Reaction in support A in direction x: -8044 

Reaction in support A in direction z: -1507 

. Reaction in support B in direction x: 8044 

Reaction in support B in direction z: -1493 

Lenght of the rope: 8.73 [m] 

Forces in rope: 

X 

1 

IF2 
1 

! 

1 F3 

OK CANCEL 

[N] 

[N] 

[N] 

[N] rope forces 

.. -

catalog 

11. 01. 201912:05 



Vnos podatkov 
. 3 

GRADBENI smo· 
~[g~[g s.p. 

3 od 3 

Force in rope in first field: 

Force in rope in second field: 

Force in rope in third field: 

Force in rope in fourth field: 

Force in rope in fifth field: 

Force in rope in sixth field: 

difference between last calculated 
value and inserted value in case a: 

Return to the top of the page. //. 
Return to the first page. 

sl = 8184. 

s2= 8181 

s3 =O 

s4 =o 

s5 =O 

s6 =O 

o 

http://www2.lecad.si/v elresitve/12.1/vnosl.html rez · št. projekta: -št. lista: . 

[N] 

[N] 

[N] 

[N] 

[N] 

[N] 

[%] 

11. 01. 2019-12:05. 



. " GRADBENI BIRO. 
Vnos podatkov ~fg[l:.,fg s .p. ·št. projekta: http://www2.lecad.si/va e§t~llimi~/1 2.1/vnos l .html rez 

1od3 

Input height between A and 
. B: 
Zab[m] : 2.2 

Input force Input lenght 
(F): (L): L6 ____________________ ::;;.:;. _______ ~--'-------··-----· ,.. : 

Fl [N]: LI [m]: 
o o 
F2 [N]: L2 [m]: 

o o 
F3 [N]: L3[m]: 

o o 
F4 [N]: L4 [m]: 

o o 
F5 [N]: L5 [m] : 

o o 
L6 [m]: 
58.7 

Choose additional condition: 
a) o Lenght of the rope is 
known .. 

•.7i-

b) ®Horizontal force is known. 
C) o Positiori of one force is 
known. 

HELP 

!.. -
l 
1• · 
1 

1 

!._ L2 
'.( .. - ---- -- )» 

1u 

L4 

L3 

L5 . 
. 1 

1 

1 

• i ... ! 
~ 

! . 

.Jii-.....__..-.. ..... ~----- ______ _ __________ _! -

z 

' l
. ! ! 

F2 "i 
i 
1 
< 

:i F.3 
1 • 

OK • CANCEL 

F4 

a) Lenght of the rope is known 

Insert lenghtof the rope 
(d): 

d [m]: 59.9 

HELP 

OK CANCEL 

b) Horizontal f orce is known 

! 

!F4 

d 

.--.i. 
. 1 

B jzab 
J 

· B Zab 

11. 01. 2019 ·13:46 



Vnos podatkov 

Horizontaf force on one 
end ofthe 
rope has to be known. 

loput horizontal force: 

10000 [N] 

HELP 

A 

. „ 
GRADBENI BIRO 

/M\~~~s.p. 

OK • 

· št. projekta: 
http://www2.lecad.si/va eLre~itve/12 . 1 /vnos l.html rez 

· St. hsta: . 

. ; 

T 

CANCEL 

c) Position of one force is known 

2 od 3 

Input 
position of 
one force 
(z): 

zl [m] : 
o 

z2 [m] : 
o 

z3 [m] : 
o 

z4 [m]: 
o 
z5 [m]: 

o 
HELP 

A 
X 

·1 "z1i. i i 
1 z2 i • - .. . 

231 . 

l ._ 

OK CANCEL 

Results 

Reactions in supports: 

. . 
Reaction in support A in direction x: -10000 [N] 

Reaction in support A in directlon z: -3411 [N] 

.Reacti_on in support B in direction x: 10000 [N] 

Reaction in support B in direction z: -2589 . [N] rope 

Lenght of the rope: 61.32 [ m] 

Forces in rope: 

. i 
· zs I 

1 z4 

·1 

B 

1 
·- -'------ - · 

forces catalog 

11. 01. 2019.13 :46" 



3 od 3 

Force in rope in first field_: sl = 10566 . 

Force in rope in second field: · s2 = 10330 

Force in rope in third field: s3 = O 

Force in rope in fourth field: s4 = O 

Force in rope in fifth field: s5 = O 

Force in rope in sixth field: s6 = O 

difference between last calculated 
value and inserted value in case a: 

Return to the top of the page. '* 
Return to the first page. 

o 

·št. projekta: http://www2.lecad.si/va e§i~ll~~/12 . 1 /vnosl .html rez 

[N] " 
[N] 

[N] 

[N] 

[N] 

[N] 

[%] 

11. 01. 2019·13:46 



• <& 

.Vnos podatkov 
GRADBENI BIRO 

/M\~[!,,.~ s.p. 
http://www2.lecad.si/v eiresitve/12.1/vnos l .html rez ·št. projekta: 

1 o.d 3 

Input height between A ;md 
B: 
Zab[m]: 2.2 

Input force loput lenght 
(F): (L): 

Fl [N]: LI [m]: 
6000 29 

F2 [N] : L2 [m]: 
o o 
F3 [N]: L3 [m]: 

o o 
F4 [N]: L4 [m]: 

o o 
F5 [N]: L5 [m]: 

o o 
L6 [m]: 
58.7 

Choose additional condition: 
a) ® Lenght ofthe rope is 
known .. 

°A.:~ 

b) O Horizontal force is known. 
c) o Position of one force is 
known. 

HELP 

St. hsta: . 

-

L6 . . 
"1-· ---------------------------~--::---·--------+; 

! 
1'4 -.-
1 
1 

(« 

'~ ! 
i L2 I"•· ·· . . „ 
jll 

A r ~ 
.i . 

l3 

X 

F2 

L5 
L4 . 

~1 
r 
1 

-•i 
. i 

1 l -----·-------·-·------, ---:--· -~----i 

B ' Zob 

-· -· 
·i F3 
1 

F4 

.~ 

OK CANCEL 

a) Lenght of the rope is known 

Insert lenght of the rope 
(d): 

d [m]: 59.9 

HELP 

A 

OK 

IFs 
-~· 

.... ...,. __ 

CANCEL 

b) Horizontal f orce is known 

B ]zab 
' 

11. 01. 2019-13 :42 



2 od 3 

. " GRADBENI BIRO 

/M\~~~ s.p. št. projekta: http ://www2.lecad.si/v · tš't~filU(~/12 .1/vnos l.htm rez 

Horizontal force on one 
end ofthe 
rope has to be known. 

Input horizontal force: 

o [N] 

HELP 

A 

OK· CANCEL 

c) Position of one force is known 

Input 
position of 
one force 
(z): 

zl [m]: 
o 

z2 [m]: 
o 
z3 [m]: 

o 
z4 [m]: 

o 
z5 [m]: 

o 
HELP 

Results 

t f t 
i t zl i 
1 z2 i +. . 

7s i . 
"-1 

l 

Reactions in supports: 

Reaction in support A in direc~ion x: -15642 

Reaction in support A in direction z: -3622 

· Reaction in support B in direction x: 7813 

Reaction in support B in direction z: -2378 

Lenght of the rope: 59.9 [m] 

Forces in rope: 

FJ 

OK CANCEL 

[N] 

[N] 

[N] 

[N] rope forces 

" 

cat~log 

B 

. -
i 
! 

1 Zab 
H i 

L>/r"-S.~-· - .... ' --

B 

Z4 

' . 
11. 01. 2019 13:42 



3 od 3 

Force in rope in first fielq: 

Force in rope in second field: 

Force in rope in third field: 

Force in rope in fourth field: 

Force in rope in fifth field : 

Force in rope in sixth field: 

. " GRADBENI BIRO. 

oq\~~~s.p. 

sl = 16056 . 

s2 = 15822 

s3 =O 

s4 =O 

s5 =O 

s6 =O 

difference between last calculated 
value and inserted value in case a: 

Retum to the top of the page. '* 
Retum to the first page. 

o 

·št. projekta: http://www2.lecad .si/v ~f~mt~/12.1/vnos l .html rez 

[N] 

[N] 

[N] 

[N] 

[N] 

[N] 

[%] 

11. 01. 2019•13:42 



Input data - Load

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

Load 1: g self load (g)

Isometric 

P=-1.00

P=-1.00

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 1: g self load (g)

Level: [9.20 m] 

P=-1.00

P=-1.00P=-1.00

P=-1.00

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 1: g self load (g)

Level: [6.20 m] 

P=-1.00

P=-1.00

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 1: g self load (g)

Level: [3.20 m] 

d 
= 
1.

00
 m

d 
= 
1.

00
 m

d 
= 

0.
35

 m

P=-1.00

P=-1.00

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 1: g self load (g)

Level: [0.00 m] 



Input data - Load

Tower - 3D Model Builder 6.0 Radimpex - www.radimpex.rsRegistered to ...
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Load 3: p live load
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Load 4: vy wind y
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Load 5: vx wind x
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Load 16: [ULS] 11-14

Beam Results: max N1= 45.95 / min N1= -22.83 kN 
Level: [9.20 m] 

 0
.4

0

 0
.5

7

 0
.3

1
 1

.4
5 

 6.20 

 6.26 

 7.25 

 5.77 

 2.00 

 3.17 

 15.18 

 5.04 

 1.82 

 5.96 

 6.65 

 5.08 

 7.00 

 2.67 

 5.04 

 3
.8

3 

 4
.5

8 

 7
.9

0 

 1
6.

31
 

 5
.4

6 

 9
.9

3 

 1
1.

77
 

 2
.4

0 

 6
.7

1 

 2
.5

0 

 0.46 

 37.06  30.49 

 4.13  5.86 

 -
0.

11
 

 -
0.

08
 

 -
0.

38
 

 -
0.

87
 

 -
2.

40
 

 -8.48 

 -5.98 

 -7.43 

 -0.07 

 -5.81 

 -2.00 

 -3.14 

 -0.46 

 -10.85 

 -0.67 

 -0.74 

 -5.41 

 -8.19 

 -6.12 

 -7.16 

 -0.11 

 -3.38 

 -4.85 

 -
10

.1
7 

 -
1.

81
 

 -
22

.3
7 

 -
20

.5
3 

 -
16

.3
9 

 -
28

.3
8 

 -
14

.5
3 

 -
3.

23
 

 -
1.

34
 

 -
2.

04
 

 -38.53 

 -1.41  -14.23 

 -26.53  -22.08 

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 16: [ULS] 11-14

Beam Results: max V2= 37.06 / min V2= -38.53 kN 
Level: [9.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max V3= 23.22 / min V3= -24.73 kN 
Level: [9.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 7.11 / min M3= -10.37 kNm 
Level: [9.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= -2.57 / min Zd= -11.50 m / 1000 
Level: [9.20 m] 
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Stability control 
Level: [9.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max N1= 3.86 / min N1= -5.64 kN 
Level: [6.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max V2= 51.26 / min V2= -36.57 kN 
Level: [6.20 m] 

 1
.3

9 

 1
.2

8 

 0
.2

3 

 0
.8

5 

 1
.7

4 

 1.37 
 1.16 

 0.47 

 0.45 

 0.42 

 0.41 

 0.33 

 1
.8

0 

 0.82 

 1.03 
 0.56 

 0.48 

 0.24 

 0
.5

4  0
.2

4 

 0
.9

2  0
.0

4 

 0
.4

3 

 3
.4

3 

 4
.5

7 

 2
.4

8 

 1
.6

9 

 -
0.

3

 -
1.

 -
1.

 -
0.

54
 

 -
0.

42
 

 -
2.

03
 

 -1.00 

 -0.57 

 -0.35 

 -0.23 

 -0.55 

 -0.41 

 -0.44 

 -0.17 

 -0.48 

 -
0.

34
 

 -
0.

38
 

 -0.95 

 -0.06 

 -0.87 

 -0.25 

 -0.47 

 -0.60 

 -
0.

56
 

 -
0.

33
 

 -
0.

47
 

 -
0.

47
 

 -
0.

43
 

 -
0.

15
  -
0.

59
 

 -4.03 

 -
0.

35
 

 -
0.

34
 

 -
3.

23
 

 -
3.

95
 

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 16: [ULS] 11-14

Beam Results: max V3= 4.57 / min V3= -4.03 kN 
Level: [6.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 7.06 / min M3= -13.81 kNm 
Level: [6.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= -1.53 / min Zd= -14.33 m / 1000 
Level: [6.20 m] 
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Stability control 
Level: [6.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max N1= 19.59 / min N1= -6.72 kN 
Level: [3.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max V2= 54.49 / min V2= -62.59 kN 
Level: [3.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max V3= 4.87 / min V3= -4.10 kN 
Level: [3.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 23.97 / min M3= -35.45 kNm 
Level: [3.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= 3.42 / min Zd= -18.46 m / 1000 
Level: [3.20 m] 
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Stability control 
Level: [3.20 m] 



Ground slab

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

d 
= 
1.

00
 m

d 
= 
1.

00
 m

d 
= 

0.
35

 m

83.21

91.06

81.92

94.96

0.
00

0.00

0.
00

0.
00

0.
00

0.
00

13
.5

7
13

.5
7

13.57

0.00

27.13

27.13 0.
00

40
.7

0 81.39

13
.5

7

13
. 5

7

0.00

13.57

0.
00

13
.5

7 27.1327
.1

3

13
.5

7 27.13

0.
00 0.00

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 16: [ULS] 11-14

Slab Results: max Mx= 94.96 / min Mx= 0.00 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max My= 57.02 / min My= 0.00 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max Mx= 0.00 / min Mx= -58.17 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max My= 0.00 / min My= -41.50 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Area Support Results: max σ,soil= 56.58 / min σ,soil= 18.21 kN/m2 
Level: [0.00 m] 
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Load 15: [SLS] 6-10

Area Support Results: max σ,soil= 41.58 / min σ,soil= 13.88 kN/m2 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - top zone - Direction 1 - max Aa1,z= -4.58 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - top zone - Direction 2 - max Aa2,z= -3.25 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - bottom zone - Direction 1 - max Aa1,s= 7.59 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - bottom zone - Direction 2 - max Aa2,s= 4.49 cm2/m 
Level: [0.00 m] 
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steel wires 
Load 16: [ULS] 11-14 
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NRd = 80,8 kN > 44,14 kN = Nsd 
Jeklena vrv 6 x 19 

o ) 
Frame: V_1 

Beam Results: max N1= 44.14 /min N1= -150.48 kN 

Vrv se sestoji iz 6 spletov po 19 (1+6 + 12) zic, od katerih je okrog osrednje zice ovito v prvem 
sloju 6 zic, v drugem sloju pa 12 zic, spleti pa so oviti okrog vlaknas_tega strzena. 

ANCHOR MASS CONTROL 
RC FOUNDATION: 

1 

NRc,k = 1,5 m x 1,5 m x 1,0 m x 25 kN/m3 = 56125 kN 

WIRES 

Nsd =Ni X sin 45° = 44,14 kN X sin 45 = 31,11 kN 

Imenski 
premer "TVi 

d 
[itun] 

3 
4 
5 
6 
7 
8 
9 

10 
H 

12 
l;) 

Dolzinska Prelrma sila 
masa F, - racunska., F ..,,-mininrnlna 

m, Pri imenski infoosti zic 
[kg/ni] R,,, = 1570 [N/mm1

] R,,, = 1770 [Nlmm7] 
F, F..n F, F,.;. 

lkN1 fkl'{J fkNl rkN1 
0,0311 ~ - 5,69 4,90 
0,0554 - - 10,l 8,70 
0,0865 - - 15,8 13,6 
0,125 . . 22,8 19,6 
0,170 - - 31;0 Z6 •. 7 
0,221 35,9 30,9 40,5 34;s 
0;280 45;4 39,l 51,2 44J 
0,346 56,l 48,.2 63,3 5,4,4 

~~ A „..,. < 

~~-~ -· -~ ..... --.. -· 0,498 80,8 69,5 91,l 
V,J~ ,,..,„ ·"'·" ~v ·""·" 

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

NRc,d = 50,63 kN > 31,11 kN = Nsd 

Tower - 30 Model Builder 6.0 Registered to GB Mele Radimpex - www.radimpex.rs 
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Load 16: [ULS] 11-14

Beam Results: max N1= 1.11 / min N1= -155.17 kN 
Frame: H_2 
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Load 16: [ULS] 11-14

Beam Results: max V2= 32.77 / min V2= -16.26 kN 
Frame: H_2 
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Load 16: [ULS] 11-14

Beam Results: max V3= 37.51 / min V3= -12.50 kN 
Frame: H_2 
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Load 16: [ULS] 11-14

Beam Results: max M2= 96.06 / min M2= -41.99 kNm 
Frame: H_2 
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Load 16: [ULS] 11-14

Beam Results: max M3= 18.04 / min M3= -11.13 kNm 
Frame: H_2 
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Stability control 
Frame: H_2 

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 I+II+III basic instantaneous
7 I+II+IV basic instantaneous
8 I+II+V basic instantaneous
9 I+II+III+IV basic instantaneous

10 I+II+III+V basic instantaneous
11 1.35xI+1.35xII+1.5xIII+0.9xIV basic instantaneous
12 1.35xI+1.35xII+1.5xIII+0.9xV basic instantaneous
13 1.35xI+1.35xII+1.5xIV basic instantaneous
14 1.35xI+1.35xII+1.5xV basic instantaneous

BEAM 104-55
Solid timber - softwood - C24
Service class 1
EUROCODE

3

2

35

35

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.55        12. γ=0.53         9. γ=0.40   
     10. γ=0.38         6. γ=0.35        13. γ=0.28   
     14. γ=0.25         7. γ=0.20         8. γ=0.18   
 
AXIAL STRESSES CONTROL
(load 11, end of the member)

The axial force design value N = -122.14 kN
Transversal Force in Axis 2 Direction T2 = -1.266 kN
Transversal Force in Axis 3 Direction T3 = -26.951 kN
Torsion Moment M1 = -0.096 kNm
Bending Moment around Axis 2 M2 = 68.688 kNm
Bending Moment around Axis 3 M3 = -3.621 kNm

STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 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

km = 0.700
Characteristic compressive strength fc,0,k = 21.000 MPa
Design compressive strength fc,0,d = 17.769 MPa
Characteristic bending strength fm,k = 24.000 MPa
Design bending strength fm,d = 20.308 MPa
Relative slenderness λrel,2 = 0.537
Relative slenderness λrel,3 = 0.537
Design compressive stress σc,0,d = 0.997 MPa
Section modulus W2 = 7145.8 cm3
Axial Stress Bending around Axis 2 σm2,d = 9.612 MPa

σm2,d <= fm,d (9.612 <= 20.308)
Section utilization is 47.3%

Section modulus W3 = 7145.8 cm3
Axial Stress Bending around Axis 3 σm3,d = 0.507 MPa
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Load 16: [ULS] 11-14

Indirect elements results - Above/Afore 
Level: [0.00 m] 

σm3,d <= fm,d (0.507 <= 20.308)
Section utilization is 2.5%

COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor βχ = 0.200
Coefficient k3 = 0.668
Coefficient k2 = 0.668
Coefficient kc,3 = 0.939
Coefficient kc,2 = 0.939

(σc,0,d / (kc_2 x fc,0,d)) + km x (σm3,d / fm,d) +
+ σm2,d / fm,d <= 1 (0.551 <= 1)

Section utilization is 55.1%

(σc,0,d / (kc_3 x fc,0,d)) + σm3,d / fm,d +
+ km x (σm2,d / fm,d) <= 1 (0.416 <= 1)

Section utilization is 41.6%

SHEAR STRESSES CONTROL
(load 12, end of the member)

Transversal Force in Axis 2 Direction T2 = -5.452 kN
Transversal Force in Axis 3 Direction T3 = -24.598 kN
Torsion Moment M1 = 0.401 kNm

STRESS CONTROL – SHEAR
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 1.300
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A = 1225.0 cm2
Actual Shear Stress(Axis 2) τ2,d = 0.067 MPa
Actual Shear Stress(Axis 3) τ3,d = 0.301 MPa
Interference Shear Stress τs = 0.309 MPa

τs <= fv,d (0.309 <= 2.115)
Section utilization is 14.6%

STRESS CONTROL – TORSION
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Torsion section modulus Wp2 = 8418.5 cm3
Actual Shear Stress(Axis 2) τtor,2,d = 0.048 MPa

τtor,2,d <= fv,d (0.048 <= 2.115)
Section utilization is 2.3%

Torsion section modulus Wp3 = 8418.5 cm3
Actual Shear Stress(Axis 3) τtor,3,d = 0.048 MPa

τtor,3,d <= fv,d (0.048 <= 2.115)
Section utilization is 2.3%

Influence Superposition from Transversal Force and Torsion Moment
(Axis 2)

τtor,3,d + τ2,d <= fv,d (0.114 <= 2.115)
Section utilization is 5.4%

Influence Superposition from Transversal Force and Torsion Moment
(Axis 3)

τtor,2,d + τ3,d <= fv,d (0.349 <= 2.115)
Section utilization is 16.5%

STABILITY VERIFICATION
(load 14, end of the member)

The axial force design value N = -19.065 kN
Transversal Force in Axis 2 Direction T2 = -7.305 kN
Transversal Force in Axis 3 Direction T3 = -9.716 kN
Torsion Moment M1 = 0.670 kNm
Bending Moment around Axis 2 M2 = 22.682 kNm
Bending Moment around Axis 3 M3 = -16.766 kNm

STABILITY CONTROL
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 1.300
Length between lateral restr.points lef = 320.00 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 Itor = 2.11e+5 cm4
Moment of inetrtia I2 = 1.25e+5 cm4
Section modulus W3 = 7145.8 cm3
Critical bending stress σm,crit = 412.09 MPa
Relative buckling slenderness λrel = 0.241
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 σm3,d = 2.346 MPa

σm,3,d <= k_krit x fm,3,d (2.346 <= 20.308)
Section utilization is 11.6%
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STAIRS - BEAM  

Isometric 
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STAIRS
SELF+DEAD LOAD

Steps (1,0 m/2) x 0,05 m x 7 kN/m3  = 0,17 kN/m1

Fence  = 0,24 kN/m1

     g   = 0,41 kN/m2

Self load is taken into account automamatically!

LIVE LOAD

Staircases (1,0 m/2) x 2,0 kN/m2  = 1,00 kN/m2

     p   = 1,00 kN/m2
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Load 1: g lastna+stalna (g)
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Load 2: p koristna

 

Table of materials
No Material name E[kN/m2]  [kN/m3] t[1/C] Em[kN/m2] m
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

3

2

8

20

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
1 - Les-Iglavci-M... 1.600e-2 1.333e-2 1.333e-2 2.555e-5 8.533e-6 5.333e-5

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
1 g lastna+stalna (g)
2 p koristna

No Name
3 Comb.: I+II
4 Comb.: 1.35xI+1.5xII
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Load 4: 1.35xI+1.5xII

Beam Results: max N1= 3.03 / min N1= -3.03 kN 
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Load 4: 1.35xI+1.5xII

Beam Results: max V2= 3.24 / min V2= -3.24 kN 
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Load 4: 1.35xI+1.5xII

Beam Results: max M3= 3.33 / min M3= -0.00 kNm 
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Load 3: I+II

Beam Results: max Zd= -0.00 / min Zd= -5.49 m / 1000 
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Load 1: g lastna+stalna (g)

Support Reactions 
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Load 2: p koristna

Support Reactions 
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Stability control 

BEAM 1-2
Solid timber - softwood - C24
Service class 1
EUROCODE

3

2

8

20

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
      4. γ=0.43         3. γ=0.29   
 
AXIAL STRESSES CONTROL
(load 4, at 195.4 cm from the start of the member)

The axial force design value N = -0.144 kN
Transversal Force in Axis 2 Direction T2 = -0.154 kN
Bending Moment around Axis 3 M3 = -3.287 kNm

STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - medium-term
Rectification Coefficient Kmod = 0.800
Partial factor for material properties γm = 1.300
Depth factor - axis 2 Kh_2 = 1.134
Depth factor - axis 3 Kh_3 = 1.000
Factor considering re-distribution of bending stresses

km = 0.700
Characteristic compressive strength fc,0,k = 21.000 MPa
Design compressive strength fc,0,d = 12.923 MPa
Characteristic bending strength fm,k = 24.000 MPa
Design bending strength - axis 2 fm,2,d = 16.748 MPa
Design bending strength about axis 3 fm,3,d = 14.769 MPa
Relative slenderness λrel,2 = 3.013
Relative slenderness λrel,3 = 3.013
Design compressive stress σc,0,d = 0.009 MPa
Section modulus W3 = 533.33 cm3
Axial Stress Bending around Axis 3 σm3,d = 6.163 MPa

σm3,d <= fm,3,d (6.163 <= 14.769)
Section utilization is 41.7%

COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor βχ = 0.200

Coefficient k3 = 1.317
Coefficient k2 = 5.311
Coefficient kc,3 = 0.541
Coefficient kc,2 = 0.103

(σc,0,d / (kc_2 x fc,0,d)) + km x (σm3,d / fm,3,d) +
+ σm2,d / fm,2,d <= 1 (0.299 <= 1)

Section utilization is 29.9%

(σc,0,d / (kc_3 x fc,0,d)) + σm3,d / fm,3,d +
+ km x (σm2,d / fm,2,d) <= 1 (0.419 <= 1)

Section utilization is 41.9%

STABILITY CONTROL
Load type: basic - medium-term
Rectification Coefficient Kmod = 0.800
Partial factor for material properties γm = 1.300
Length between lateral restr.points lef = 410.37 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 Itor = 2549.8 cm4
Moment of inetrtia I2 = 853.33 cm4
Section modulus W3 = 533.33 cm3
Critical bending stress σm,crit = 39.065 MPa
Relative buckling slenderness λrel = 0.784
Coefficient k_krit = 0.972
Axial Stress Bending around Axis 3 σm3,d = 6.163 MPa

σm,3,d <= k_krit x fm,3,d (6.163 <= 14.358)
Section utilization is 42.9%

SHEAR STRESSES CONTROL
(load 4, at the beginning of the member)

Transversal Force in Axis 2 Direction T2 = -3.242 kN

STRESS CONTROL – SHEAR
Load type: basic - medium-term
Rectification Coefficient Kmod = 0.800
Partial factor for material properties γm = 1.300
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 1.538 MPa
Cross Section Surface A = 160.00 cm2
Actual Shear Stress(Axis 2) τ2,d = 0.304 MPa

τ2,d <= fv,d (0.304 <= 1.538)
Section utilization is 19.8%
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ADRENALIN PARK 
S K O P J E

WOODEN PILLARS, WIRES
 

Isometric 

Level scheme
Name z [m] h [m]

12.00 2.80
9.20 3.00
6.20 0.20

Name z [m] h [m]
6.00 2.80
3.20 3.20
0.00

Table of materials
No Material name E[kN/m2]  [kN/m3] t[1/C] Em[kN/m2] m
1 C 25/30 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

Slab sets
No t[m] e[m] Material Analysis type Orthotropy E2[kN/m2] G[kN/m2] 
<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



Input data - Structure

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

Beam sets

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

3

2

35

35

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 1.225e-1 1.021e-1 1.021e-1 2.113e-3 1.251e-3 1.251e-3

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

3

2

1.
2

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
3 - Jeklo 1.131e-4 1.018e-4 1.018e-4 2.036e-9 1.018e-9 1.018e-9

Set: 5   Section: b/d=35/35, Approx. eccentricity

3

2

35

35

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 1.225e-1 1.021e-1 1.021e-1 1.000e-10 1.251e-3 1.251e-3

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

3

2

6

14

1.75

0.7

1

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
3 - Jeklo 2.040e-3 9.600e-4 1.080e-3 5.680e-8 6.270e-7 6.050e-6

Set: 7   Section: b/d=10/10, Approx. eccentricity

3

2

10

10

[cm]

T

Mat. A1 A2 A3 I1 I2 I3
2 - Les-Iglavci-M... 1.000e-2 8.333e-3 8.333e-3 1.000e-10 8.333e-6 8.333e-6
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TOWER  LOADS

PLATFORM, 
SELF+DEAD LOAD

Wood boards 0,05 m x 7 kN/m3  = 0,35 kN/m1

     g   = 0,35 kN/m2

Self load is taken into account automamatically!

LIVE LOAD

Platforms  = 2,00 kN/m2

     p   = 2,00 kN/m2

LIVE LOAD WIND

See WOODEN TOWER ‐ loads!

POLYGON EXERCISES
DEAD LOAD

Elements approx.  = 1,20 kN/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. 

 

Load cases list
No Name
1 g self load (g)
2 gD dead load
3 p live load
4 vy wind y
5 vx wind x
6 Comb.: I+II+III
7 Comb.: I+II+IV
8 Comb.: I+II+V
9 Comb.: I+II+III+IV

No Name
10 Comb.: I+II+III+V
11 Comb.: 1.35xI+1.35xII+1.5

xIII+0.9xIV
12 Comb.: 1.35xI+1.35xII+

+1.5xIII+0.9xV
13 Comb.: 1.35xI+1.35xII+1.5

xIV
14 Comb.: 1.35xI+1.35xII+1.5xV
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Load 2: gD dead load

Isometric 
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Load 2: gD dead load

Level: [12.00 m] 



Input data - Load

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

p=
-0

.1
5

p=
-0

.0
6

p=
-0

.0
6

p=
-0

.0
6

p=
-0

.0
6

p=
-0

.1
5

p=
-0

.1
5

p=
-0

.1
5

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Load 2: gD dead load

Level: [9.20 m] 
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Load 2: gD dead load

Level: [6.20 m] 
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Load 2: gD dead load
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Load 2: gD dead load

Frame: H_3 
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Load 2: gD dead load

Frame: V_11 
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Load 3: p live load

Isometric 
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Load 3: p live load

Level: [12.00 m] 
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Load 3: p live load

Level: [9.20 m] 
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Load 3: p live load

Level: [6.20 m] 
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Load 3: p live load
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Load 3: p live load

Frame: H_3 
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Load 3: p live load

Frame: V_11 
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Load 4: vy wind y

Isometric 

p=
0.

29
p=

0.
29

p=
0.

29
p=

0.
29

p=
0.

29
p=

0.
29

p=
0.

29
p=

0.
29

 0
 

 4
.0

0 

 1
 

 A 

 3.20 

 B 

 2.80 

 C  0.20 
 D 

 3.00 

 E 

 2.80 

 F 

Load 4: vy wind y

Frame: H_3 
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Load 4: vy wind y

Frame: V_11 
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Load 5: vx wind x
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Load 5: vx wind x

Frame: H_3 
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Load 5: vx wind x

Frame: V_11 
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Load 16: [ULS] 11-14

Beam Results: max V2= 1.37 / min V2= -2.96 kN 
Level: [9.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 0.00 / min M3= -0.75 kNm 
Level: [9.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= -6.26 / min Zd= -16.91 m / 1000 
Level: [9.20 m] 
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Stability control 
Level: [9.20 m] 
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Stability control 
Level: [9.20 m] 

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

3

2

10

10

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.04        12. γ=0.04        10. γ=0.03   
      6. γ=0.03         9. γ=0.03        13. γ=0.01   
     14. γ=0.01         7. γ=0.00         8. γ=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 γm = 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) τ2,d = 0.056 MPa

τ2,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)

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 γm = 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) τ2,d = 0.083 MPa

τ2,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 γm = 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 Itor = 1408.5 cm4
Moment of inetrtia I2 = 833.33 cm4
Section modulus W3 = 166.67 cm3
Critical bending stress σm,crit = 308.83 MPa
Relative buckling slenderness λrel = 0.279
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 σm3,d = 0.580 MPa

σm,3,d <= k_krit x fm,3,d (0.580 <= 22.023)
Section utilization is 2.6%
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BEAM 97-148
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005)

CROSS-SECTION PROPERTIES

y

z

60

1
4

0
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7

1
0

[mm]

T

 Ax = 20.400 cm2
 Ay = 10.800 cm2
 Az = 9.600 cm2
 Ix = 5.680 cm4
 Iy = 605.00 cm4
 Iz = 62.700 cm4
 Wy = 86.429 cm3
 Wz = 14.753 cm3
 Wy,pl = 103.20 cm3
 Wz,pl = 31.440 cm3
 M0 = 1.100
 M1 = 1.100
 M2 = 1.250
 Anet/A = 0.900

(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2)

UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.06        12. γ=0.06        10. γ=0.04   
      6. γ=0.04         9. γ=0.04        13. γ=0.01   
     14. γ=0.01         7. γ=0.01         8. γ=0.01   
 
MEMBER SUBJECT TO BENDING
(load 12, at 61.0 cm from the start of the member)

The shear force design value(z-z) VEd,z = -1.375 kN
The bending mom.design value(y-y) MEd,y = -0.502 kNm
System length L = 522.00 cm

5.5 CLASSIFICATION OF CROSS-SECTIONS

Class 1 cross-sections

6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance Mc,Rd = 22.047 kNm
Requirement 6.12:  MEd,y <= Mc,Rd,y (0.50 <= 22.05)

6.2.6 Shear
Design shear resistance Vpl,Rd,z = 118.41 kN
Design shear resistance Vc,Rd,z = 118.41 kN
Requirement 6.17:  VEd,z <= Vc,Rd,z (1.37 <= 118.41)

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

6.3 BUCKLING RESISTANCE OF MEMBERS
6.3.2.1 Buckling resistance
Coefficient C1 = 1.132
Coefficient C2 = 0.459
Coefficient C3 = 0.525
The eff.length fact.for later.restr. k = 1.000
The eff.length fact.for tors.restr. kw = 1.000
Coordinate zg = 0.000 cm
Coordinate zj = 0.000 cm
Length between lateral restr.points L = 522.00 cm
The warping constant Iw = 2464.8 cm6
The elast.crit.mom.(l-t buck.) Mcr = 17.083 kNm
Appropriate section modulus Wy = 103.20 cm3
The imperfection factor LT = 0.760
The non-dimensional slenderness LT_ = 1.191
The reduction factor LT = 0.380
The design buckling resistance Mb,Rd = 8.369 kNm
Requirement 6.54: MEd,y <= Mb,Rd (0.50 <= 8.37)
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Load 16: [ULS] 11-14

Beam Results: max V2= 1.37 / min V2= -2.96 kN 
Level: [6.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 0.00 / min M3= -0.75 kNm 
Level: [6.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= -7.50 / min Zd= -14.02 m / 1000 
Level: [6.20 m] 



platform level +6.2 m

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

0
.0

2

0
.0

4

0
.0

2

0
.0

2

0
.0

4

0
.0

2

0
.0

2

0
.0

4

0
.0

2

0
.0

4

0
.0

2

0
.0

2

 0
 

 4
.0

0 

 1
 

 0 

 4.00 

 1 

Stability control 
Level: [6.20 m] 

BEAM 60-78
Solid timber - softwood - C24
Service class 1
EUROCODE

3

2

10

10

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.04        12. γ=0.04        10. γ=0.03   
      6. γ=0.03         9. γ=0.03        13. γ=0.01   
     14. γ=0.01         7. γ=0.00         8. γ=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 γm = 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) τ2,d = 0.056 MPa

τ2,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)

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 γm = 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) τ2,d = 0.083 MPa

τ2,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 γm = 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 Itor = 1408.5 cm4
Moment of inetrtia I2 = 833.33 cm4
Section modulus W3 = 166.67 cm3
Critical bending stress σm,crit = 308.83 MPa
Relative buckling slenderness λrel = 0.279
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 σm3,d = 0.580 MPa

σm,3,d <= k_krit x fm,3,d (0.580 <= 22.023)
Section utilization is 2.6%
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Stability control 
Level: [6.20 m] 

BEAM 59-129
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005)

CROSS-SECTION PROPERTIES

y

z

60

1
4

0

17.5

7

1
0

[mm]

T

 Ax = 20.400 cm2
 Ay = 10.800 cm2
 Az = 9.600 cm2
 Ix = 5.680 cm4
 Iy = 605.00 cm4
 Iz = 62.700 cm4
 Wy = 86.429 cm3
 Wz = 14.753 cm3
 Wy,pl = 103.20 cm3
 Wz,pl = 31.440 cm3
 M0 = 1.100
 M1 = 1.100
 M2 = 1.250
 Anet/A = 0.900

(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2)

UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.06        12. γ=0.06        10. γ=0.04   
      6. γ=0.04         9. γ=0.04        13. γ=0.01   
     14. γ=0.01         7. γ=0.01         8. γ=0.01   
 
MEMBER SUBJECT TO BENDING
(load 12, at 61.0 cm from the start of the member)

The shear force design value(z-z) VEd,z = -1.375 kN
The bending mom.design value(y-y) MEd,y = -0.502 kNm
System length L = 522.00 cm

5.5 CLASSIFICATION OF CROSS-SECTIONS

Class 1 cross-sections

6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance Mc,Rd = 22.047 kNm
Requirement 6.12:  MEd,y <= Mc,Rd,y (0.50 <= 22.05)

6.2.6 Shear
Design shear resistance Vpl,Rd,z = 118.41 kN
Design shear resistance Vc,Rd,z = 118.41 kN
Requirement 6.17:  VEd,z <= Vc,Rd,z (1.37 <= 118.41)

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

6.3 BUCKLING RESISTANCE OF MEMBERS
6.3.2.1 Buckling resistance
Coefficient C1 = 1.132
Coefficient C2 = 0.459
Coefficient C3 = 0.525
The eff.length fact.for later.restr. k = 1.000
The eff.length fact.for tors.restr. kw = 1.000
Coordinate zg = 0.000 cm
Coordinate zj = 0.000 cm
Length between lateral restr.points L = 522.00 cm
The warping constant Iw = 2464.8 cm6
The elast.crit.mom.(l-t buck.) Mcr = 17.083 kNm
Appropriate section modulus Wy = 103.20 cm3
The imperfection factor LT = 0.760
The non-dimensional slenderness LT_ = 1.191
The reduction factor LT = 0.380
The design buckling resistance Mb,Rd = 8.369 kNm
Requirement 6.54: MEd,y <= Mb,Rd (0.50 <= 8.37)
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Load 16: [ULS] 11-14

Beam Results: max V2= 1.37 / min V2= -2.96 kN 
Level: [3.20 m] 
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Load 16: [ULS] 11-14

Beam Results: max M3= 0.00 / min M3= -0.75 kNm 
Level: [3.20 m] 
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Load 15: [SLS] 6-10

Beam Results: max Zd= -2.80 / min Zd= -21.09 m / 1000 
Level: [3.20 m] 
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Stability control 
Level: [3.20 m] 
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BEAM 36-52
CROSS-SECTION: [ 140 [S 235]
EUROCODE 3 (EN 1993-1-1:2005)

CROSS-SECTION PROPERTIES

y

z

60

1
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1
0

[mm]

T

 Ax = 20.400 cm2
 Ay = 10.800 cm2
 Az = 9.600 cm2
 Ix = 5.680 cm4
 Iy = 605.00 cm4
 Iz = 62.700 cm4
 Wy = 86.429 cm3
 Wz = 14.753 cm3
 Wy,pl = 103.20 cm3
 Wz,pl = 31.440 cm3
 M0 = 1.100
 M1 = 1.100
 M2 = 1.250
 Anet/A = 0.900

(fy = 23.5 kN/cm2, fu = 36.0 kN/cm2)

UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.03        12. γ=0.03        10. γ=0.02   
      6. γ=0.02         9. γ=0.02        13. γ=0.01   
     14. γ=0.01         7. γ=0.00         8. γ=0.00   
 
MEMBER SUBJECT TO BENDING
(load 12, at 61.0 cm from the start of the member)

The shear force design value(z-z) VEd,z = 1.374 kN
The bending mom.design value(y-y) MEd,y = -0.502 kNm
System length L = 122.00 cm

5.5 CLASSIFICATION OF CROSS-SECTIONS

Class 1 cross-sections

6.2 RESISTANCE OF CROSS-SECTIONS
6.2.5 Bending about the y-y axis
Plastic section modulus Wy,pl = 103.20 cm3
The design moment resistance Mc,Rd = 22.047 kNm
Requirement 6.12:  MEd,y <= Mc,Rd,y (0.50 <= 22.05)

6.2.6 Shear
Design shear resistance Vpl,Rd,z = 118.41 kN
Design shear resistance Vc,Rd,z = 118.41 kN
Requirement 6.17:  VEd,z <= Vc,Rd,z (1.37 <= 118.41)

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

6.3 BUCKLING RESISTANCE OF MEMBERS
6.3.2.1 Buckling resistance
Coefficient C1 = 1.132
Coefficient C2 = 0.459
Coefficient C3 = 0.525
The eff.length fact.for later.restr. k = 1.000
The eff.length fact.for tors.restr. kw = 1.000
Coordinate zg = 0.000 cm
Coordinate zj = 0.000 cm
Length between lateral restr.points L = 122.00 cm
The warping constant Iw = 2464.8 cm6
The elast.crit.mom.(l-t buck.) Mcr = 94.725 kNm
Appropriate section modulus Wy = 103.20 cm3
The imperfection factor LT = 0.760
The non-dimensional slenderness LT_ = 0.506
The reduction factor LT = 0.775
The design buckling resistance Mb,Rd = 17.089 kNm
Requirement 6.54: MEd,y <= Mb,Rd (0.50 <= 17.09)
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Load 16: [ULS] 11-14

Slab Results: max Mx= 11.55 / min Mx= 0.00 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max My= 11.55 / min My= 0.00 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max Mx= 0.00 / min Mx= -4.57 kNm/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Slab Results: max My= 0.00 / min My= -4.57 kNm/m 
Level: [0.00 m] 
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Load 6: I+II+III

Area Support Results: max σ,soil= 102.87 / min σ,soil= 13.27 kN/m2 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

Area Support Results: max σ,soil= 177.97 / min σ,soil= 0.00 kN/m2 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - top zone - Direction 1 - max Aa1,z= -0.11 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - top zone - Direction 2 - max Aa2,z= -0.11 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - bottom zone - Direction 1 - max Aa1,s= 0.26 cm2/m 
Level: [0.00 m] 
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Governing load: 11-14
EC 2 (EN 1992-1-1:2004), C 25, S500H, a=5.00 cm

Aa - bottom zone - Direction 2 - max Aa2,s= 0.26 cm2/m 
Level: [0.00 m] 
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Load 16: [ULS] 11-14

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

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

Beam Results: max N1= 7.93 / min N1= -71.02 kN 
Frame: I_2 
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Load 16: [ULS] 11-14

Beam Results: max N1= 8.80 / min N1= -71.02 kN 
Frame: I_1 

NRd = 80,8 kN       >              48,67 kN = NSd

ANCHOR MASS CONTROL
RC FOUNDATION:

NRC,k =  1,5 m x 1,5 m x 1,0 m x 25 kN/m3 = 56,25 kN → NRC,d = 56,25 kN x 0,9 = 50,63 kN

WIRES

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

NRC,d =  50,63 kN > 40,64 kN = NSd
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Load 16: [ULS] 11-14

Beam Results: max N1= -14.25 / min N1= -71.0...
Frame: H_3 
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Load 16: [ULS] 11-14

Beam Results: max V2= 0.00 / min V2= -5.22 kN 
Frame: H_3 
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Load 16: [ULS] 11-14

Beam Results: max V3= 29.54 / min V3= -14.3...
Frame: H_3 
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Load 16: [ULS] 11-14

Beam Results: max M2= 38.31 / min M2= -78.7...
Frame: H_3 
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Load 16: [ULS] 11-14

Beam Results: max M3= 31.32 / min M3= -0.00...
Frame: H_3 
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Stability control 
Frame: H_3 
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BEAM 103-65
Solid timber - softwood - C24
Service class 1
EUROCODE

3

2

35

35

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.56        12. γ=0.56         9. γ=0.41   
     10. γ=0.40         6. γ=0.38        13. γ=0.27   
     14. γ=0.26         7. γ=0.19         8. γ=0.19   
 
AXIAL STRESSES CONTROL
(load 11, end of the member)

The axial force design value N = -47.915 kN
Transversal Force in Axis 3 Direction T3 = 12.817 kN
Bending Moment around Axis 2 M2 = -78.726 kNm

STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 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

km = 0.700
Characteristic compressive strength fc,0,k = 21.000 MPa
Design compressive strength fc,0,d = 17.769 MPa
Characteristic bending strength fm,k = 24.000 MPa
Design bending strength fm,d = 20.308 MPa
Relative slenderness λrel,2 = 0.503
Relative slenderness λrel,3 = 0.503
Design compressive stress σc,0,d = 0.391 MPa
Section modulus W2 = 7145.8 cm3
Axial Stress Bending around Axis 2 σm2,d = 11.017 MPa

σm2,d <= fm,d (11.017 <= 20.308)
Section utilization is 54.3%

COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor βχ = 0.200
Coefficient k3 = 0.647
Coefficient k2 = 0.647
Coefficient kc,3 = 0.949
Coefficient kc,2 = 0.949

(σc,0,d / (kc_2 x fc,0,d)) + km x (σm3,d / fm,d) +
+ σm2,d / fm,d <= 1 (0.566 <= 1)

Section utilization is 56.6%

(σc,0,d / (kc_3 x fc,0,d)) + σm3,d / fm,d +
+ km x (σm2,d / fm,d) <= 1 (0.403 <= 1)

Section utilization is 40.3%

SHEAR STRESSES CONTROL
(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
Partial factor for material properties γm = 1.300
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A = 1225.0 cm2
Actual Shear Stress(Axis 3) τ3,d = 0.167 MPa

τ3,d <= fv,d (0.167 <= 2.115)
Section utilization is 7.9%

STABILITY VERIFICATION
(load 14, end of the member)

The axial force design value N = -20.505 kN
Transversal Force in Axis 2 Direction T2 = -2.523 kN
Transversal Force in Axis 3 Direction T3 = 5.307 kN
Torsion Moment M1 = -0.033 kNm
Bending Moment around Axis 2 M2 = -30.736 kNm
Bending Moment around Axis 3 M3 = -7.317 kNm

STABILITY CONTROL
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 1.300
Length between lateral restr.points lef = 300.00 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 Itor = 2.11e+5 cm4
Moment of inetrtia I2 = 1.25e+5 cm4
Section modulus W3 = 7145.8 cm3
Critical bending stress σm,crit = 439.56 MPa
Relative buckling slenderness λrel = 0.234
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 σm3,d = 1.024 MPa

σm,3,d <= k_krit x fm,3,d (1.024 <= 20.308)
Section utilization is 5.0%
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Beam Results: max N1= 8.80 / min N1= -71.02 kN 
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Beam Results: max M3= 31.32 / min M3= -1.28 kNm 
Frame: I_1 
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Indirect elements results - Above/Afore 
Level: [0.00 m] 

BEAM 24-21
Solid timber - softwood - C24
Service class 1
EUROCODE

3

2

35

35

[cm]

T

 
UTILISATION FACTORS FOR ALL LOAD CASE COMBINATIONS
     11. γ=0.24        12. γ=0.24         9. γ=0.17   
     10. γ=0.17         6. γ=0.17        13. γ=0.14   
     14. γ=0.13         7. γ=0.10         8. γ=0.10   
 
AXIAL STRESSES CONTROL
(load 11, at the beginning of the member)

The axial force design value N = -20.761 kN
Transversal Force in Axis 3 Direction T3 = -15.046 kN
Bending Moment around Axis 2 M2 = -33.878 kNm

STRESS CONTROL - COMPRESSION AND BENDING
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 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

km = 0.700
Characteristic compressive strength fc,0,k = 21.000 MPa
Design compressive strength fc,0,d = 17.769 MPa
Characteristic bending strength fm,k = 24.000 MPa
Design bending strength fm,d = 20.308 MPa
Relative slenderness λrel,2 = 0.470
Relative slenderness λrel,3 = 0.470
Design compressive stress σc,0,d = 0.169 MPa
Section modulus W2 = 7145.8 cm3
Axial Stress Bending around Axis 2 σm2,d = 4.741 MPa

σm2,d <= fm,d (4.741 <= 20.308)
Section utilization is 23.3%

COMPRESSION AND BENDING - BIG SLENDERNESS
Deviation from straightness factor βχ = 0.200
Coefficient k3 = 0.627
Coefficient k2 = 0.627
Coefficient kc,3 = 0.959
Coefficient kc,2 = 0.959

(σc,0,d / (kc_2 x fc,0,d)) + km x (σm3,d / fm,d) +
+ σm2,d / fm,d <= 1 (0.243 <= 1)

Section utilization is 24.3%

(σc,0,d / (kc_3 x fc,0,d)) + σm3,d / fm,d +
+ km x (σm2,d / fm,d) <= 1 (0.173 <= 1)

Section utilization is 17.3%

SHEAR STRESSES CONTROL
(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
Partial factor for material properties γm = 1.300
Characteristic shear strength fv,k = 2.500 MPa
Design shear strength fv,d = 2.115 MPa
Cross Section Surface A = 1225.0 cm2
Actual Shear Stress(Axis 3) τ3,d = 0.193 MPa

τ3,d <= fv,d (0.193 <= 2.115)
Section utilization is 9.1%

STABILITY VERIFICATION
(load 14, end of the member)

The axial force design value N = -13.891 kN
Transversal Force in Axis 2 Direction T2 = -1.550 kN
Transversal Force in Axis 3 Direction T3 = -7.977 kN
Bending Moment around Axis 2 M2 = 4.659 kNm
Bending Moment around Axis 3 M3 = -1.470 kNm

STABILITY CONTROL
Load type: basic - instantaneous
Rectification Coefficient Kmod = 1.100
Partial factor for material properties γm = 1.300
Length between lateral restr.points lef = 280.00 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 Itor = 2.11e+5 cm4
Moment of inetrtia I2 = 1.25e+5 cm4
Section modulus W3 = 7145.8 cm3
Critical bending stress σm,crit = 470.96 MPa
Relative buckling slenderness λrel = 0.226
Coefficient k_krit = 1.000
Axial Stress Bending around Axis 3 σm3,d = 0.206 MPa

σm,3,d <= k_krit x fm,3,d (0.206 <= 20.308)
Section utilization is 1.0%
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