
Ülesanne 3.4 Tsentrilise vertikaalkoormusega üksikvundament dreenitud tingimustes  
 
 
täitepinnase mahukaal täide= 17 kN/m3, 
{gammat} 
liiva mahukaal liiv= 19kN/m3 ,{gamma} 
sisehõõrdenurk k’= 34°, {fii} 
nidusus ck'=2kPa.  
Arvutuskoormud Vd=2800kN {V1} 
 

 
 

𝑁௤ = 𝑒గ∙௧௔௡ఝ𝑡𝑎𝑛ଶ ቀ45 +
𝜑

2
ቁ 

Nq =29,44 
 

(pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())) 
 

 
𝑁ఊ = 2൫𝑁௤ − 1൯𝑡𝑎𝑛𝜑 

N= 38,37 
 

2*(( pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})) 
 
 

 
𝑁௖ = ൫𝑁௤ − 1൯𝑐𝑜𝑡𝜑 

 
Nc = 42,16 

((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)/tan(deg2rad({fii})) 
 
 

 

 
Tippige võrrand siia. 

 
Ruudukujulise talla puhul on kujutegurid 
 

𝑠ఊ = 1 − 0,3
𝐵′

𝐿′
 

s= 0,7; 
 
0,7 
 

 



𝑠௤ = 1 +
𝐵′

𝐿′
𝑠𝑖𝑛 𝜙 

 
sq = 1+ sin 34= 1,56; 

 
1+sin(deg2rad({fii})) 
 

 

𝑠௖ =
𝑠௤𝑁௤ − 1

𝑁௤ − 1
 

sc = (1,56·29,44 – 1)/(29,44 – 1) = 44,9/28,44 = 1,58. 
 

((1+sin(deg2rad({fii})))*( (pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( 
(pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
 

 

1. Ruudukujulise talla puhul on kujutegurid 
 
3.Pinnasesurve talla tasapinnas 

q’= 0,6·17 + 0,8·19 = 25,4 kN/m2. 
 
0.6*{gammat}+0.8*{gamma} 

 
 

4.Abisuurused 
𝑎ଷ = 0,5𝛾′𝑁ఊ𝑠ఊ/𝛾ோ 

a3 = 0,5·9·38,37·0,7/1,5 = 170 kN/m3, 
 

(0.5*{gamma}*(2*(( pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* 
tan(deg2rad({fii})))*0.7)/1.5 
 

 

 
𝑎ସ = (𝑞′𝑁௤𝑠௤ + 𝑐′𝑁௖𝑠௖)/𝛾ோ − 𝑑௞𝛾௞𝛾ீ 

 
a4 = (25,4·29,44·1,56 + 2·42,16·1,58)/1,5 1,4·22∙1,2 =840 kN/m2 

 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) 
)+{c}*(((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
))/1.5-1.4*22*1.2 
 

 



𝐵ଵ = ඨ
𝑉ଵ

𝑎ସ
 

𝐵ଵ = ඨ
2800

840
= 1,83 

 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) 
)+{c}*(((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
))/1.5-1.4*22*1.2)) 
 

 

𝐵௜ାଵ = ඨ
𝑉ଵ

𝑎ଷ𝐵௜ + 𝑎ସ
 

𝐵ଶ = ට
ଶ଼଴଴

ଵ଻଴⋅ଵ,଼ଷା଼ସ଴
= ට

ଶ଼଴଴

ଵଵହଵ
=1,56m 

 
sqrt(({V1})/(((0.5*{gamma}*(2*(( pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)* tan(deg2rad({fii})))*0.7)/1.5)*( sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) 
)+{c}*(((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
))/1.5-1.4*22*1.2 
)))+( ((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) 
)+{c}*(((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
))/1.5-1.4*22*1.2 

 
 
 

 
 
 
 
 



𝐵௜ାଵ = ඨ
𝑉ଵ

𝑎ଷ𝐵௜ + 𝑎ସ
 

𝐵ଷ = ට
ଶ଼଴଴

ଵ଻଴⋅ଵ,ହ଺ା଼ସ
= ට

ଶ଼଴଴

ଵଵ଴ହ
=1,59m 

Valime talla laiuseks 1,6 m. 
 

ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 ))),1) 
 

 
.Koormus kokku   
taldmiku kaal    Gtald=0,3·1,6·1,6·25 = 19,2 kN 
 
POW((ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 ))),1)),2)*0.3*25 
 

 
 

 
 
 



post taldmikul   Gpost=0,6·0,6·1,1·25 = 9,90 kN 
 

 
 
pinnas taldmikul  Gpinnas=(1,1·1,6·1,6-1,1·0,6·0,6)·17=41,1kN 
 
POW((ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 
))),1)),2)*1.1*{gammat}-0.396*{gammat} 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Arvuta kogu koormus Vd 
 
Vd = 2800 + 70,2·1,2 =2880 kN 
 
{V1}+1.2*(( POW((ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 ))),1)),2)*0.3*25 
)+( POW((ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 
))),1)),2)*1.1*{gammat}-0.396*{gammat} 
)+9.9) 
 
 

 
 
  

 
 
 
 
 
 
 



Kandevõime kontroll 
𝑅ௗ = 𝐵ଶ(0,5𝐵𝛾𝑁ఊ𝑠ఊ + 𝑞'𝑁 𝑠௤ ௤ + 𝑐'𝑁௖𝑠௖)/𝛾ோ 

 

𝑅ௗ =
1, 6ଶ(0,5 ⋅ 19 ⋅ 1,6 ⋅ 38,37 ⋅ 0,7 + 25,4 ⋅ 29,44 ⋅ 1,56 + 2 ⋅ 42,16 ⋅ 1,58)

1,5
=

2,56 ⋅ 1708

1,5
= 2915𝑘𝑁 

 
(POW((ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 )))+( 
((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 
))),1)),2))*((0.5*({gamma})*( ROUND(sqrt(({V1})/(((0.5*{gamma}*(2*(( pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})))*0.7)/1.5)*( 
sqrt(({V1})/(((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 
)))+( ((0.6*{gammat}+0.8*{gamma})*((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))*(1+sin(deg2rad({fii})) )+{c}*(((pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-
1)/tan(deg2rad({fii})))*(((1+sin(deg2rad({fii})))*( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( (pow 
(tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) ))/1.5-1.4*22*1.2 ))),1) 
)*( 2*(( pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)* tan(deg2rad({fii})) 
)*(0.7))+(( 0.6*{gammat}+0.8*{gamma} 
)*( (pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())) 
)*( 1+sin(deg2rad({fii})) 
))+(({c})*(((pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi()))-1)/tan(deg2rad({fii})) 
)*( ((1+sin(deg2rad({fii})))*( (pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1)/(( 
(pow (tan(deg2rad(45+{fii}/2)),2)*exp(tan(deg2rad({fii}))*pi())))-1) 
)))/1.5 
 

 
 



 
 


