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____________________________________________________________________ 

The purpose of this thesis was to design an implement shed for agriculture to 

Korkeaoja in Kokemäki. The work included designing of the implement shed, di-

mensioning of the structures and drawing of the planning permission pictures. 

The designed agricultural implement shed contains an equipment shelter, through 

which the old cattle house is entered by a hole in the wall. The implement shed in-

cluded also a small lock-in storage space and a semi-warm space that includes a bio-

logical toilet, a composting system and a sorting point for household waste. 

The work was started by studying the foundation method and structural solutions of 

the adjacent cattle shed. After that, the frame and rafter system of the implement 

shed were drafted. The foundation method was affected by the load-carrying capacity 

of the soil, the shape of the ground and the opinions of the commissioner. 

The foundation and frame were designed according to the National Building Code of 

Finland. The permission pictures included planning permission and structural pic-

tures. In the calculations the loads of the structures and their resistance have been 

defined. In the end, the advantages and disadvantages of raft and footing foundations 

are compared. 
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LIITE 1

LASKELMAT

Kattopelli = 0,044 kN/m2

Ruoteet = 0,046 kN/m2

Kattotuoli = 1,100 kN

Lumikuorma sk = 2,700 kN/m2

L = 3500 mm fc0k = 21 N/mm2

B = 125 mm fc0d = 9,8 N/mm2

A = 15625 mm² E0,05 = 7400 N/mm2

G = 1,6 kN/m2 !c = 0,2

Q = 15,6 kN/m2
fc0d = 16,5 N/mm2

Keskipitkä kmod = 1,1 fmd = 18,8 N/mm2

KL3 fc90k = 2,5 N/mm2

Pilarin laskenta 125 x 125

Ned = 1,15G+1,5Q 25,2

Nurjahduskestävyys

Lc = 1,0*L 3500

I = (h
3
*b)/12 2,03E+07

i = "I/A 36,0843918

# = Lc/i 96,9948452 < 200 OK

Lasketaan nurjahduskerroin kc

#rel = #/$"fc0k/E0,05 1,64555648

k = 0,5[1+!c*(#rel-0,3)+#rel 
2
) 1,98848372

kc = 1/(k+"k
2
 -#rel²) 0,32207965 < 1,0 OK

Mitoitusehto

%c0d = Ned/A 1,61210624

%c0d/(kc*fc0d) 0,51074521 < 1,0 OK



L = 2500 mm 2,5 m

H = 100 mm cpnet = 1,4

B = 50 mm qk(h) = 0,5

A = 5000 mm2
k2 = 0,6 m

G = 0,291 kN/m2
kcy = 0,42

Q = 6,5 kN/m2
fc0d = 12 N/mm2

fmd = 18,8 N/mm2

Ulkoseinän mitoitus 50 x 100

NEd = 1,15G+1,5Q 10,05465

Nurjahduskestävyys

Lc = 1,0*L 2500

iy = h/"12 28,8675135

# = Lc/iy 86,6025404

puristusjännitys

%c0d = Ned/A 2,01093

Maksimi taivutusmomentti

Mw = ((cpnet*qk(h)*k2)*L
2
)/8 0,328125 kNm

Md = 1,5*Mw 0,4921875

Taivutusjännitys

%My = 6*Md/(b*h
2
) 5,90625

Mitoitusehto 2,01093

%My/fmd + %c0d /kcy*fc0d 0,60433972 < 1,0 OK



G = 0,6161 kN/m
2

cpnet = -2,1 (cp*1,4)

H = 4,25 m cp = -1,5

B = 1,2 m Lnaula = 40

d = 4

Tuulenimu (ristikon ankkurointi)

PEd = 0,9*G 0,55452857

Tukivoima 

H*PEd 2,35674643

Tuulenimu

PwEd = 1,5*cpnet*B*H*0,5 -8,0325

PEd + PwEd -5,6757536

fhk = 0,08*&k*d
-0,3

18,4731108

Myrk = 0,45*fu*d
2,6

9924,75379

EC 8.2.2  ratkaiseva FvRk

F) 1,15*"(2*!/(1+!))*"(2*Myrk*fhk*d) 2993,04153

Fvrd = Fvrk*kmod/'m 2351,67549

Naulamäärä

n = Pd/Fvrk 2,4134935 --> käytetään 2 naulaa 

kummallakin puolella ristikkoa

G = 0,6318 tpen = Ln-t 43

Lnaula = 100 d = 3,4

t = 56,569 ("2*40) Faxk = 2,45

Tuulenimu (seinän ankkurointi)

PEd = 0,9*G 0,56859107

PEd + PwEd -7,4639089

faxRk = faxk*d*tpen 361,784041

faxRd = kmod*faxRk*'m 557,147423

Naulamäärä

n = Pd/FaxRd 1,02053971 --> käytetään 2 naulaa 



Tukipaineen kestävyys alaohjauspuussa

Tukireaktio

Ad = 1,15*G+1,5*Q 10,3686

Perusjännitys alaohj.puussa

%c90d = Ad/A 2,07372

Alaohj.puun puristuslujuus syysuuntaa vastaan

fc90d = fc90k *kmod/'m 1,428571

H = 2*b (         kc90 = 2,55

Mitoitusehto

%c90d < kc90*fc90d 3,642857 > %c90d

G = 0,564 kN/m2

Q = 6,5 kN/m2

kdef = 0,6

Taipuma

Pilarin jäyhyysmomentti

Iy = bh
3
/12 4,17E+06

Hetkellinen taipuma tuulikuormassa

winst = 5*(k2*cpnet*qk(h))*L4/(384*Eomean*Iy) 4,660866

Lopputaipuma

wfin = (1+kdef)*winst 7,457386

Mitoitusehto

wfin < L/300 8,333333 > wfin OK



L = 1600 mm fck = 2,5 N/mm2

B = 60 mm 'm = 1,4

G = 0,135 kN/m2
fmd = 13,7 N/mm2

Q = 2,7 kN/m2
fvd = 1,43 N/mm2

A = 7500 mm2 Emean = 11000 N/mm2

H = 125 mm Emeanfin = 6938 N/mm2

Keskipitkä kmod = 0,8 wmax = L/200 200 (kattoniska)

KL2 wmax = L/300 300 (aukon ylitys)

fmk  = 24 N/mm2

Kattoniska 65 X 125

(tuet yläpohjan palkkeihin k-1600)

Pd = 0,8*(1,15*G+1,5*Q) 3,3642

Med = Pd*L^2/8 1,076544 kNm

Ved = Pd*L/2 2,69136 kN

Taivutusvoima

wvaad = Med/fmd 78579,854

h = "6*wvaad/b 88,6452785

--> 60 x125

Leikkausvoima

VRd = 2/3*A*fvd  7150 > Ved OK 

Taipuma

I = (h
3
*b)/12 9,8E+6

w = (5/384)*(P*L
4
/(E*I)) 4,23738064

wmax = L/200 8

w < wmax OK



L = 2000 mm H = 50 mm

B = 100 mm Keskipitkä kmod = 0,8

A = 5000 mm2 KL2

G = 0,147 kN/m2
fc0d = 12 N/mm2

Q = 2,16 kN/m2

Kattoniskan tukipuu 50 x 100

Ned = 1,15G+1,5Q 3,4

Nurjahduskestävyys

Lc = 1,0*L 2000

I = (h
3
*b)/12 1,04E+06

i = "I/A 14,4337567

# = Lc/i 138,564065 < 200

Lasketaan nurjahduskerroin kc

#rel = #/$"fc0k/E0,05 2,35079498

k = 0,5[1+!c*(#rel-0,3)+#rel 
2
) 3,26311851

kc = 1/(k+"k
2
 -#rel²) 0,18095496 < 1,0 OK

%c0d = Ned/A 0,68181

Mitoitusehto

%c0d/(kc*fc0d) 0,31398697 < 1,0 OK



L = 3900 mm H = 250 mm

B = 75 mm &k = 350 kg/m3

G = 0,135 kN/m2 d = 3,4 mm

Q = 2,7 kN/m2
fu = 600 N/mm2

G2 = 0,54 kN/m2 ! = 1

Q2 = 10,8 kN/m2
kmod = 1,1

A = 18750 mm2 'm = 1,4

Aukon ylitys

Pd = 0,8*(1,15*G+1,5*Q) 3,3642

+(150/2300)*(1,15*G2+1,5Q2) 1,09702174

Pd = 4,46122174

Med = Pd*L^2/8 8,48189783 kNm

Ved = Pd*L/2 8,69938239 kN

Taivutusvoima

wvaad = Med/fmd 619116,63

h = "6*wvaad/b 222,55186 --> 75 x 250

Leikkausvoima

VRd = 2/3*A*fvd  17875 > Ved OK 

Taipuma 250 x 150

I = (h
3
*b)/12 97,7E+6 195,3E+6 H = 250 mm

w = (5/384)*(P*L
4
/(Emeanfin*I)) 19,8357204 9,91786 B = 150 mm

wmax = L/300 13 13

w > wmax w < wmax

Ei käy  OK



2 x 250 palkit pultataan yhteen

G = 0,3484 kN/m

Q = 0,486 kN/m

Palkin tukeminen seinänrankaan

Pd = 1,15*G+1,5*Q 1,129614

fhk = 0,08*&k*d
-0,3

19,3960974

Myrk = 0,45*fu*d
2,6

6504,42557

EC 8.2.2  ratkaiseva FvRk

F) 1,15*"(2*!/(1+!))*"(2*Myrk*fhk*d) 1065,15779

Fvrd = Fvrk*kmod/'m 836,909694

n = Pd/Fvrd 1,34974419

--> käytetään kahta (3) naulaa

G3 = 0,108 kN/m B = 75 mm

Q3 = 2,16 kN/m A = 18750 mm2

L = 4000 mm H = 250 mm

Kattoniskojen tukipuiden vaakapuut

Pd = 0,8*(1,15*G+1,5*Q) 2,69136 kN/m

Med = Pd*L^2/8 5,38272 kNm

Ved = Pd*L/2 5,38272 kN

Taivutusvoima

wvaad = Med/fmd 392899,27

h = "6*wvaad/b 177,290557 --> 75 x 250

Leikkausvoima

VRd = 2/3*A*fvd  17,875 > Ved OK 

Taipuma

I = (h
3
*b)/12 97,7E+6

w = (5/384)*(P*L
4
/(Emeanfin*I)) 13,2418145

wmax = L/200 20

w > wmax

OK
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