Zatacznik nr 5. Wyniki testéw obcigzeniowych dla 22 drzew w alei debowej na ul. Hoene-Wronskiego
w Gdansku (pazdziernik 2024 r.)

Drzewo nr 1
| Ocena stabilnosci w gruncie w tescie obcigzeniowym
Pien #1
N
w E
S

Pulling point height above stem base
6 m

Height. difference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base

12 m
1.
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=21m] =130km/h (81mph) =12 Bft [= 36m/s @ H=19m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
| Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [96]
Air density d 1250 [g/m?] Air density d 1250  [g/m?]
Gust factor gf (2) 100 [%] Gust factor gof (2) 100 [%]
Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 21 [m] Tree height = 19 [m]
Crown area 104 [m2] Crown area 95 [m2] -8%
Height of crown area center X 14 [m] Height of crown area center X 14 [m] -4%
Height of crown force center 3 15 [m] Height of crown force center  3{ 14 [m] -4%
Wind force on crown 15 [kN] Wind force on crown 13 [kN] -10%
jl Stembase bending moment 214 [kNm] Stembase bending moment 187 [kNm]  -13%
B Torsion moment -11 [kNm] Torsion moment -9 [kNm]  -16%

CA HAC  HFC WF_ |BM ™ H Area CA HAC  HFC WF_ [BM ™ [H

104 14.0 14.7 15 214 11 21.0 | |Crown 104 14.0 14.7 15 214 11 210
95 13.5 14.2 13 187 9 19.2 | |Selected |95 13.5 14.2 13 187 |9 19.2
95 13.5 14.2 13 187 |9 19.2 |[[X]1 95 13.5 14.2 13 187 |9 19.2
95 13.5 14.2 13 187 |9 19.0 | Reduction |95 13.5 14.2 13 187 |9 19.0
Reduction [-8% |-4% -4% -10% |-13% [16% [10% | Reduction -8% |-4% 4% -10% |-13% F16% |-10%

Base point
X Tree height
X Crown area center point
3 Crown force center point

Torsion center line
X Reference length

Variant 1 Variant 2
102/H0018/90°  103/H0017/180° I104/H0012/270° | 102/H0018/90°  I03/H0017/180° I04/H0012/270° |
3004 T2 i ’ 3004 L e : !
250 P LL = i
S S
= s
= =
St(i)=1.4 (140%0) St()=1.6 (160%)
T T

0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
[kNm] [kNm]

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"




Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie 140%

Drzewo nie spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=140% (przy zalecanym w modelu minimum ).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.

Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysoko$¢ drzewa o ok. 2 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w
zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.



Drzewo nr 2

| Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pulling point height above stem b
5.5 m

Height difference between anchor point and stem base
0.4 m

Horizontal distance between anchor point and stem base

12,5 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=19m] =130km/h (81mph) =12 Bft [= 36m/s @ H=19m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
errain exponent Z~ 40 Town center [%] Terrain exponent Z™ 40 Town center [%]
¥ Drag coefficient Cw 25 [96] Drag coefficient Cw 25 [96]
S Air density d 1250 [a/m?3] Air density d 1250 [g/m?=]
Gust factor gf (2) 100 [96] Gust factor gf (2) 100 [96]
] Resonance factor rf 100 [96] Resonance factor rf 100 [96]
Tree height = 19 [m] Tree height = 19 [m]
Crown area 64 [m2] Crown area 64 [m2] 0%
Height of crown area center X 12 [m] Height of crown area center X 12 [m] 0%
Height of crown force center 3{ 13 [m] Height of crown force center 3 13 [m] 0%
Wind force on crown 8 [kN] Wind force on crown 8 [kN] 0%
! Stembase bending moment 101 [kNmM] Stembase bending moment 101 [kNmM] 0%
| Torsion moment -1 [kNm] Torsion moment -1 [kNm] 0%
ca [HAC _HFC _[WF__[BM ™ [TH |[Area ca [HAC —HFC _[wF_ [BM ™ ]
Crown |64 11.7 126 |8 [tor 1 J19.0 |[Crown |64 [11.7 126 |8 [tor 1 1.0 |
Base point
X Tree height
» Crown area center point
3 Crown force center point
Torsion center line
¥ Reference length
Variant 1 Variant 2
I02/H0015/90 I03/HO0017/180° 104/HO015/270° ‘ 102/H0015/90 I03/H0017/180° I04/H0015/270° |
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Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , |"

Osiggniete wspotczynniki bezpieczenstwa

Stabilnos$¢ w gruncie

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=350% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 3

| Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #3

Pulling point height above stem base
5.5 m

Height difference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base

12 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] ‘Wind speed Vref 36 [m/s]
« =130km/h (81mph) =12 Bft [= 36m/s @ H=19m] =130km/h (81mph) =12 Bft [= 36m/s @ H=19m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%6] Terrain exponent Z™ 40 Town center [%]
Drag coefficient Cw 25 [26] Drag coefficient Cw 25 [%6]
. Air density d 1250 [a/m?=] Air density d 1250 [a/m=]
Gust factor of (2) 100 [22] Gust factor of (2) 100 [%]
Resonance factor rf 100 [96] Resonance factor rf 100 [%]
Tree height = 19 [m] Tree height = 19 [m]
Crown area 55 [m2] Crown area 55 [m2] 0%
Height of crown area center X 12 [m] Height of crown area center X 12 [m] 0%
Height of crown force center { 13 [m] Height of crown force center 3¢ 13 [m] 0%
Wind force on crown 7 [kN] ‘Wind force on crown 7 [kN] 0%
Stembase bending moment a0 [kNm] Stembase bending moment a0 [kNm] 0%
Torsion moment -6 [kNm] Torsion moment -6 [kNm] 0%
=Area lca [HAC [HFC _ [wrF__ [BM M TH  |[Area lca HAC [HFC _ [wrF__ |BM M fH ]
Crown |ss 120 127 |7 |oo s [19.0 | [Crown |55 120 127 |7 loo s [19.0 ]
Base point
X Tree height
¥ Crown area center point
3¢ Crown force center point
Torsion center line
» Reference length
Variant 1 Variant 2
I02/HO013/90° I03/H0015/180° I04/HO01Z2/290° ‘ I02/H0013/90° I03/HO015/180° I04/HO012/290° |
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[kNm] [kNm]

Wspétczynnik bezpieczehstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<1 009%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie 520%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=520% (przy zalecanym w modelu minimum 1=150%).

Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 4

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #4

Pulling point height above stem b.
6.5 m

Height difference between anchor point and stem base
0.5 m

Horizontal distance between anchor point and stem base
12.2 m

Wind speed Vref

Variant 1

36 [m/s]

=130km/h (81mph) =12 Bft [= 36m/s @ H=22m]

Wind speed Vref
=130km/h (81mph) =12 Bft [= 36m/s @ H=22m]

Variant 2

36 [m/s]

o Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
; Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [9%]
Air density d 1250 [g/m=] Air density d 1250 [o/m=]
Gust factor gf (2) 100 [96] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [26] Resonance factor rf 100 [%e]
Tree height = 22 [m] Tree height = 22 [m]
Crown area 146 [m2] Crown area 146 [m2] 0%
Height of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
Height of crown force center 3¢ 15 [m] Height of crown force center 2{ 15 [m] 0%
Wind force on crown 21 [kN] ‘Wwind force on crown 21 [kN] 0%
Stembase bending moment 318 [kNm] Stembase bending moment 318 [kNm] 0%
& Torsion moment 30 [kNm] Torsion moment 30 [kNm] 0%
Area Ica HAC HFC  [wF_ [BM M TH  ][Area lca [HAC [HFC  [wF__[BM ™ frH ]
Crown  [146  [14.6  [15.0 |21 318 [30 [22.0 ||Crown [146 [14.6 [15.0 [21  [318 3o [p2.0 |
Base point
X Tree height
X Crown area center point
3¢ Crown force center point
Torsion center line
X Reference length
Variant 1 Variant 2
I02/H0023/90 I03/H0022/180° I04/H0018/270° ‘ I02/H0023/90 I03/H0022/180° I04/HO018/270° |
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Wspoétczynnik bezpieczehstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<1 009%.
Pomiar stabilno$ci drzewa w gruncie: linie oznaczone literami ,,I”

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie

260%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=260% (przy zalecanym w modelu minimum 1=150%).




| Whioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.



Drzewo nr 5

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #5

Pulling point height above stem base
55 m

Height difference between anchor point and stem base ~
0 m

Horizontal distance between anchor point and stem base
253 m

5.
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=20m] =130km/h (81mph) =12 Bft [= 36m/s @ H=17m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent 7~ 40 Town center [%] Terrain exponent 7~ 40 Town center [%]
Drag coefficient Cw 30 [%] Drag coefficient Cw 30 [%]
Air density d 1250 [g/m?3] Air density d 1250 [a/m=]
! Gust factor gf () 100 [%] Gust factor of (2) 100 [%]
Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 20 [m] Tree height = 17 [m]
Crown area 108 [m?2] Crown area 94 [m?2] -13%
Height of crown area center X 13 [m] Height of crown area center X 12 [m] -7%
Height of crown force center 3 13 [m] Height of crown force center 3¢ 12 [m] -7%
Wind force on crown 17 [kN] Wind force on crown 14 [kN] -15%
Stembase bending moment 225 [kNm] Stembase bending moment 178 [kNm] -21%
Torsion moment 6 [kNm] Torsion moment 5 [kNm] -20%
CA |HAC _HFC __[WF_[BM__[IM_[TH Area CA HAC |HFC __[WF_[BM__[TM__[TH
108 12.5 13.2 17 225 6 20.0 Crown 108 12.5 13.2 17 225 6 20.0
94 11.7 12.3 14 178 5 17.3 Selected |94 11.7 12.3 14 178 5 17.3
94 11.7 12.3 14 178 5 17.3 X]1 94 11.7 12.3 14 178 5 17.3
108 12.5 13.2 17 225 6 20.0 [X]12 108 12.5 13.2 17 225 6 20.0
92 11.6 12.2 14 173 5 17.0 Reduction |92 11.6 12.2 14 173 5 17.0
-14% |-7% -8% -17% |-23% [26% |-15% | Reduction [-14% |-7% -8% -17% |-23%  [-26% |-15%
Base point
X Tree height
X Crown area center point
3 Crown force center point
Torsion center line
X Reference length
Variant 1 Variant 2
102/H0015/90° 103/H0014/180° I104/H0015/270° ‘ 102/H0015/90° I03/H0014/180° I04/H0015/270° ‘
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Wspotczynnik bezpieczenstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.

Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I”

Osiggniete wspotczynniki bezpieczenstwa

Stabilno$¢ w gruncie

120%

Drzewo nie spetnia wymagania modelu w zakresie stabilno$ci drzewa w gruncie.

Uzyskano wynik na poziomie 1=120% (przy zalecanym w modelu minimum 1=150%).




| Whioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.
Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysokos$¢ drzewa o ok. 3 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w
zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.



Drzewo nr 6

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #6
N
w E
.
e
-
"
.
,
y-
4
-
Pulling point height above stem b -
6 m e
-
Height difference between anchor point and stem base
0.5 m ..
Horizontal distance between anchor point and stem base
13.5 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=18m] =130km/h (81mph) =12 Bft [= 36m/s @ H=18m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
‘b' Terrain exponent 7~ 40 Town center [%] Terrain exponent Z* 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
" 2 Air density d 1250 [g/m=] Air density d 1250 [g/m=]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
: Resonance factor rf 100 [%] Resonance factor rf 100 [%]
: Tree height = 18 [m] Tree height = 18 [m]
Crown area 79 [m2] Crown area 79 [m=2] 0%
Height of crown area center X 10 [m] Height of crown area center X 10 [m] 0%
Height of crown force center 3 11 [m] Height of crown force center 3{ 11 [m] 0%
Wind force on crown 9 [kN] Wind force on crown 9 [kN] 0%
Stembase bending moment 105 [kNm] Stembase bending moment 105 [kNm] 0%
Torsion moment -1 [kNm] Torsion moment -1 [kNm] 0%
Area [cA HAC HFC  wF _BM  TM [TH |[Area IcA HAC HFC  wF_BM  [TM H |

Crown |79 lto.4 115 o tos 1 l18.0 ||Crown |79 104 J115 o ltos |1 8.0 |

Base point
X Tree height
¥ Crown area center point
3 Crown force center point

Torsion center line
¥ Reference length

Variant 1 Variant 2
102/H0014/90°  I03/HO015/180° I104/H0015/270° | 102/H0014/90°  I03/H0015/180° 104/H0015/270° |
300- = 5 T 300~ > —% T
., 250 e . 250 e
& 200 e 2 200 - P
= 2 e S LAY
i i
= e : = P ]
e : Sf(i)=1.7 (170%) S : ST(i)=1.7 (170%)
T T T T
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
[knm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , 1"

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie 170%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie I=170% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 7

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #7

Pulling point height above stem base
5.5 m

Height difference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base

13 m
Variant 1 Variant 2
Wwind speed Vref 36 [m/s] Wwind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=18m] =130km/h (81mph) =12 Bft [= 36m/s @ H=18m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
4 Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%6] Drag coefficient Cw 25 [%%6]
Air density d 1250 [g/m=] Air density d 1250 [g/m=]
Gust factor gf (2) 100 [%] Gust factor gof (2) 100 [%]
% Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 18 [m] Tree height = 18 [m]
Crown area 87 [m2] Crown area 87 [m2] 0%
Height of crown area center X 12 [m] Height of crown area center X 12 [m] 0%
Height of crown force center 3¢ 13 [m] Height of crown force center 3¢ 13 [m] 0%
Wind force on crown 12 [kN] Wind force on crown 12 [kN] 0%
Stembase bending moment 147 [kNm] Stembase bending moment 147 [kNm] 0%
Torsion moment -7 [kNm] Torsion mement -7 [kNm] 0%
Area [CA HAC HFC  [wF__ [BM™ M i ][Area lca HAC _HFC _ [wF__[BM™ ™ e ]
"Crown |87 122 J1i2s [12 147 |7  [18.0 ||Crown |87 122 128 [12 J14a7 |7 180 |
y
Base point
X Tree height
X Crown area center point
3 Crown force center point
Torsion center line
2 Reference length
Variant 1 Variant 2
|IDI,"HDDI4/D 102/H0014/90 I03/H0014/180° I04/H0015/270° | ‘IDI/HDDI-’{,‘D 102/H0014/90 I03/H0014/180° I04/H0015/270° ‘
3004 P e i 3004 P e I
250 e T o 250 e s o
T 200 i ey T 200 e —
S 150 B T e S 150 D e e r
= P e = P A
— 100 gl = 100 i Pt
50 ey § 5 = 50 4.:/—" . L S
o] , Sf(i)=1.8 (180%) o] , ] Sf(i)=1.8 (180%)
T T T T T
0 25 50 75 100 125 150 175 200 225 Q 25 50 75 100 125 150 175 200 225
[kNm] [kNm]

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"

Osiggniete wspotczynniki bezpieczenstwa

Stabilno$¢ w gruncie 180%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=180% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 8

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #8

Pulling point height above stem base
6.8 m

Height difference between anchor point and stem base
-0.5 m

Horizontal distance between anchor point and stem base

23 m
8.
Variant 1 Variant 2
| wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=19m] =130km/h (81mph) =12 Bft [= 34m/s @ H=16m]
Reference height Zref 15 [m] Reference height Zref 20 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent 7~ 30 Suburb, Parks [%]
Drag coefficient Cw 25 [%6] Drag coefficient Cw 30 [%]
Air density d 1250 [g/m=] Air density d 1250 [g/m=]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 19 [m] Tree height = 16 [m]
Crown area 83 [m2] Crown area 68 [m2] -18%
Height of crown area center X 13 [m] Height of crown area center X 12 [m] -8%
Height of crown force center 3 13 [m] Height of crown force center 3{ 12 [m] -9%
# Wind force on crown 11 [kN] Wind force on crown 9 [kN] -16%
B Stembase bending moment 148 [kNm] Stembase bending moment 113 [kNm] -24%
Torsion moment -1 [kNm] Torsion moment -8 [kNm] +1089%
3|Area ICA HAC HFC WF |BM ™ [TH IArea ICA HAC HFC \WF  |BM [TM  [TH

§ Crown 83 12.8 13.3 11 148 -1 19.0 ICrown 83 12.8 13.3 12 158 1 19.0

Selected |68 11.8 12.3 9 107 -7 16.3 Selected |68 11.8 12.2 9 113 -8 16.3

[X]1 68 11.8 12.3 9 107 -7 16.3 [x] 1 68 11.8 12.2 9 113 -8 16.3

jfi§ Reduction |67 11.7 12.2 9 105 -8 16.0 Reduction [67 11.7 12.1 9 111 -9 16.0

Reduction 19% [-8% 8% -22% |-29% [994%[16% | Reduction |-19% |-8% -9% -17% |-25% |[1125%16%

Base point

X Tree height

X Crown area center point

3 Crown force center point
Torsion center line

¥ Reference length

Variant 1 Variant 2
102/H0016/90° I103/H0014/180° I04/H0014/270° | 102/H0016/90 103/H0014/180° 1I04/H0014/270° |
o o et 2503 12
- o - PR
= & P = - -
< 200 o = % 200 = %
3 150 A L S 150 i
= 100 e T = 100 P P
) e ha L
P S(iy=1.1 (110% SO e St()=1.5 (150%
04; . 04; ;
1] 10 20 30 40 50 60 70 80 920 100 0 10 20 30 40 50 60 70 80 90 100
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"

Osiggniete wspotczynniki bezpieczenstwa

Stabilnos¢ w gruncie 110%

Drzewo nie spetnia wymagania modelu w zakresie stabilno$ci drzewa w gruncie.
Uzyskano wynik na poziomie 1=110% (przy zalecanym w modelu minimum 1=150%).
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| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.
Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysoko$¢ drzewa o ok. 3 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w

zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.
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Drzewo nr 9

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #9

Pulling point height above stem base
6 m

Height.difference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base

23 m
Variant 1 Variant 2
wind speed Vref 36 [m/s] wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=23m] =130km/h (81 mph) =12 Bft [= 36m/s @ H=23m]
| Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z™ 40 Town center [%0] Terrain exponent Z™ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [g/m=] Air density d 1250 [g/m3]
B Gust factor aof () 100 [%] Gust factor of (2) 100 [96]
Resonance factor rf 100 [96] Resonance factor rf 100 [96]
Tree height = 23 [m] Tree height = 23 [m]
Crown area 109 [m=2] Crown area 109 [m2] 0%
Height of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
Height of crown force center 3¢ 16 [m] Height of crown force center 3 16 [m] 0%
Wind force on crown 15 [kN] Wind force on crown 15 [kN] 0%
Stembase bending moment 240 [kNmM] Stembase bending moment 240 [kNmM] 0%
Torsion moment -4 [kNm] Torsion moment -4 [KNmM] 0%
S [Area lca [HAC _[HFC  [wF _ [BM I lca [HAC HFC _ [wF _ [BM 1]

Crown [too 148 [15.5 15 240 |4 22.0 | |Crown ltoe  [14.8 15,5 [15 240 |4  [23.0 |

Base point
X Tree height
¥ Crown area center point
3¢ Crown force center point
Torsion center line
2 Reference length

Variant 1 Variant 2
[101/H0014/0 102/H0013/90°  I03/H0011/180° I104/H0014/270° | [I01/H0014/0 102/H0013/90°  I03/H0011/180° I104/H0014/270° |
3004 T .- 300 T -~
- o - -
250 - S E Y 250 ]
— i =" — i et
=" 200 S - = 200 Ft— S
3 P e S P P T
3 150 o 2 150 e e
= P = P
= 100 CETTE = 100 et
50 ‘aﬁ’é : £ 50 % : £
0] o= Sf(i)=1.6 (160%0) 0] o= i Sf(i)=1.6 (160%0)
T T T
0 25 50 75 100 125 150 175 200 225 0 25 50 75 100 125 150 175 200 225
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , |"

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie 160%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie I=160% (przy zalecanym w modelu minimum 1=150%).

Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikéw bezpieczenstwa w tym zakresie
13



Drzewo nr 10

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #10

Pulling point height above stem base

ifference between anchor point and stem base
-0.5 m

Horizontal distance between anchor point and stem base
30 m

10.

x Variant 1 Variant 2

Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=26m] =130km/h (81mph) =12 Bft [= 36m/s @ H=26m]
4 Reference height Zref 15 [m] Reference height Zref 15 [m]

@ Terrain exponent Z™ 40 Town center [%] Terrain exponent Z™ 40 Town center [%]
: Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%%]
Air density d 1250 [a/m?3] Air density d 1250 [g/m3]
Gust factor gf (2) 100 [9%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [9%] Resonance factor rf 100 [%]

Tree height = 26 [m] Tree height = 26 [m]
Crown area 280 [m=2] Crown area 280 [m2] 0%
Height of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
Height of crown force center 3¢ 16 [m] Height of crown force center 3¢ i6 [m] 0%
Wind force on crown 40 [kN] Wind force on crown 40 [kN] 0%
Stembase bending moment 643 [kNm] Stembase bending moment 643 [kNm] 0%
Torsion moment 18 [kNm] Torsion moment 18 [kNm] 0%
| [caA HAC HFC  [wF BM  TM  [TH  |[Area cA HAC HFC  wF M M TH |

280 Jis4 Jie.o |40 |43 J18  [26.0 ||Cromn 280 [15.4 |16.0 [40 |e43 [18  [26.0 |

ase point
X Tree height
X Crown area center point
3 Crown force center point
Torsion center line
Reference length

Variant 1 Variant 2
2, 3 ~ 2, 3 -
102/H0005/90° I03/HO018/180° I04/H0017/270° 102/H0005/90° I03/HO018/180° I104/H0O017/270°
3004 IS g 3004 - Pl
-l - -
250 =i = 250 = ——
-t Lt
= 200 = e = 200 ot W
= - " 2 e o
S 150 Pt ot S 150 Pt Pl
= 2 paden = L
- - - .
o] = S(i)=2.0 (200%) o] = Sf(i)=2.0 (200%)
T T
0 250 500 750 1000 0 250 500 750 1000
[kNm1 [kNm]

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I”

Osiggniete wspoétczynniki bezpieczenstwa

Stabilno$¢ w gruncie 200%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=200% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 11

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #11

Pulling point height above stem base
6.3 m

Height difference between anchor point and stem base

0 m

Horizontal distance between anchor point and stem base

24 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] wind speed Vref 36 [m/s]
% =130km/h (81mph) =12 Bft [= 36m/s @ H=20m] =130km/h (81mph) =12 Bft [= 36m/s @ H=17m]
“4 Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z-~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [a/m?3] Air density d 1250 [a/m=]
Gust factor of (2) 100 [%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [%%] Resonance factor rf 100 [9%]
Tree height = 20 [m] Tree height = 17 [m]
Crown area 83 [m2] Crown area 70 [m=2] -15%
Height of crown area center X 13 [m] Height of crown area center X 12 [m] -7%
Height of crown force center 3{ 14 [m] Height of crown force center 3 13 [m] -7%
Wind force on crown 11 [kN] Wind force on crown 9 [kN] -18%
Stembase bending moment 154 [kNm] Stembase bending moment 118 [kNm] -23%
Torsion moment -5 [kNm] Torsion moment -6 [kNm] +4%
Area ICA HAC HFC WF BM ™M [TH Area ICA HAC HFC WF__ [BM ™ TH
Crown 83 13.1 13.7 11 154 -5 20.0 Crown B3 13.1 13.7 11 154 -5 20.0
Selected 70 12.2 12.7 9 118 -6 17.3 Selected (70 12.2 12.7 9 118 -6 17.3
[X]1 70 12.2 12.7 9 118 -6 17.3 [X]1 70 12.2 12.7 el 118 -6 17.3
Reduction [70 12.2 12.7 9 118 -6 17.0 Reduction [70 12.2 12.7 9 118 -6 17.0
Reduction [15% |-7% 7% -18% [-23% [3% [F15% | [Reduction [15% [|-7% 7% -18% [23% [3% |-15%
Base point
X Tree height
¥ Crown area center point
3 Crown force center point
Torsion center line
¥ Reference length
Variant 1 Variant 2
102/H0014/90 103/H0013/180° I04/H0012/270° ‘ 102/H0014/90° I103/H0013/180° I04/H0012/270° |
3004 E,/,o" 300 !/:'.»
- -
250 i 250 —mses
T 200 —4_;: = 5, 200 _4_:: z
S 150 = S 150 =
= =
% 100 o= 100 =
50 e = 50 e =
o] Sf(i)=1.2 (120% od— Sf(i)=1.6 (160%
T T
o] 10 20 30 40 50 60 70 80 90 100 [} 10 20 30 40 50 60 70 80 20 100
[kNm] [kNm]

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.

"

Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami ,,

Osiggniete wspoétczynniki bezpieczenstwa

Stabilno$¢ w gruncie

120%

Drzewo nie spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.

Uzyskano wynik na poziomie 1=120% (przy zalecanym w modelu minimum 1=150%).
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| Whioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.
Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysokos$¢ drzewa o ok. 3 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w

zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.
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Drzewo nr 12

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #12

Pulling point height above stem base
10 m

Height gifference between anchor point and stem base IRl
-0.5 m

Horizontal distance between anchor point and stem base

25 m
Variant 1 Variant 2
# Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=22m] =130km/h (81mph) =12 Bft [= 36m/s @ H=22m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
§ Terrain exponent Z~ 40 Town center [%] Terrain exponent Z™ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [g/m3] Air density d 1250 [g/m?3]
Gust factor gf (2) 100 [%] Gust factor gdf (2) 100 [%]
Resonance factor rf 100 [%] Resonance factor rf 100 [9%]
Tree height = 22 [m] Tree height = 22 [m]
Crown area 133 [m2] Crown area 133 [m2] 0%
Height of crown area center X 14 [m] Height of crown area center X 14 [m] 0%
Height of crown force center 3¢ 15 [m] Height of crown force center 3¢ 15 [m] 0%
Wind force on crown 19 [kN] Wind force on crown 19 [kN] 0%
Stembase bending moment 283 [kNm] Stembase bending moment 283 [kNm] 0%
Torsion moment -14 [kNm] Torsion moment -14 [kNm] 0%
Area [caA HAC HFC  [wF_BM  TM  [TH  |[Area [ca HAC HFC  Jw BM M [TH |

Crown  [133  [145 [149 [19 [283 |14 [22.0 |[crown 133 145 [149 |19 P83 [14 220 |

Base point
X Tree height
X Crown area center point
3 Crown force center point
Torsion center line
X Reference length

Variant 1 Variant 2
102/H0025/90°  I03/H0030/180° I104/H0025/270° | 102/H0025/90°  I03/H0030/180° I104/H0025/270° |
3004 e - 3004 e -
250 - - 250 -, et
P L P i
= 200 e » e T 200 s ” o=
S 150 e e S 150 s e
= ‘—" - ‘E ,—" "
= 100 O = 100 Lt
50 S . 50 S e 2
0 am=mtT Sf(i)=6.5 (650%) o =T Sf(i)=6.5 (650%)
T T
0 250 500 750 1000 1250 0 250 500 750 1000 1250
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’IOO%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"

Osiggniete wspotczynniki bezpieczenstwa

Stabilnos¢ w gruncie 650%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=650% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 13

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #13

Pulling point height above stem base
4.5 m

Height difference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base
34 m

13. — kopia — kopia NIEDZIELA

Variant 1 Variant 2
Wind speed Vref 36 [m/s] ‘Wind speed Vref 36 [m/s]
—130km/h (81mph) =12 Bft [= 36m/s @ H=21m] —130km/h (81mph) =12 Bft [= 36m/s @ H=21m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [g/m=] Air density d 1250 [a/m=]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%%]
Resonance factor rf 100 [%] Resonance factor rf 100 [%%]
Tree height = 21 [m] Tree height = 21 [m]
Crown area 156 [m2] Crown area 156 [m=2] 0%
# Height of crown area center X 14 [m] Height of crown area center X 14 [m] 0%
Height of crown force center ¢ 14 [m] Height of crown force center 3¢ 14 [m] 0%
Wind force on crown 22 [kN] ‘Wind force on crown 22 [kN] 0%
§ Stembase bending moment 317 [kNm] Stembase bending moment 317 [kNm] 0%
Torsion moment 38 [kNmM] Torsion moment 38 [kNmM] 0%
lcA [HAC  [HFC [WF_ [BM M [rH | [Area lca HAC  [HFC [WF_ BM M frH |
[ts6 139 145 22 317 38 [21.0 ||Crown lise  J13.9  J1a5 |22 317 B8 [21.0 |
X Tree height
» Crown area center point
3¢ Crown force center point
Torsion center line
2 Reference length
Variant 1 Variant 2
102/H0014/100 103/H0018/190° I104/H0016/280° | 102/H0014/100 I03/H0018/190° I04/H0016/280~ ‘
300 = - - 3004 PO - -
v s e i - -
250 = 250 =
i ol e P e e
08 200 e E e o8 200 e == T
S 150 = = Ser= S 150 = = ==
= - P IS = - S P
= 100 = oS e e = 100 = e
B o ... B ...
0] e 5f(1)=2.5 (250%) 0] == 5f(i)=2.5 (250%)
T T
s} 50 100 150 200 250 300 350 400 450 500 550 600 650 o 50 100 150 200 250 300 350 400 450 500 550 600 650
[KNMm [kNm

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"

Osiggniete wspoétczynniki bezpieczenstwa

Stabilno$¢ w gruncie 250%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=250% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 14

| Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #14

Pulling point height above stem base
5.5 m

Height difference between anchor point and stem base
-0.5 m

Horizontal distance between anchor point and stem base

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , 1"

32 m
ha 3 ; ;
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [my/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=20m] =130km/h (81mph) =12 Bft [= 36m/s @ H=20m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%b]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
@ Air density d 1250 [a/m=] Air density d 1250 [g/m=]
Gust factor gf (%) 100 [%] Gust factor gf (2) 100 [%]
Bl Resonance factor rf 100 [%] Resonance factor rf 100 [%]
5 Tree height = 20 [m] Tree height = 20 [m]
Crown area 120 [m2] Crown area 120 [m=2] 0%
H Height of crown area center X 12 [m] Height of crown area center X 12 [m] 0%
Height of crown force center ¢ 13 [m] Height of crown force center ¢ 13 [m] 0%
™ \Wind force on crown 15 [kN] Wind force on crown 15 [kN] 0%
| Stembase bending moment 196 [kNm] Stembase bending moment 196 [kNm] 0%
Torsion moment 20 [kNm] Torsion moment 20 [kNmM] 0%
Area lca HAC  HFC wr M M TTH | [Area ca [HAC — HFC [WF_ [BM M [rH |
Crown 120 11 12 |15 16  |po ]20.0 ||Crown 120 110 [120 15 Ji96 po oo |
Base pDint
X Tree height
¥ Crown area center point
> Crown force center point
Torsion center line
2 Reference length
Variant 1 Variant 2
102/H0014/90 103/H0015/180° I104/H0013/270° | 102/H0014/90 103/H0015/180° 104/H0013/270° |
300 P - 300 P -
e P P ==
250 - = = 250 5% pr
— 4 - — 4 o
o' 200 % = o' 200 Z =
5] P - 8 P -
lc"'_ 150 L2 P l?'_ 150 .7 e
= 100 # oo = 100 #* e
50 ool - i 3 =) =0 — - i 2 o,
ol Sf(i)=2.1 (210% ol Sf(i)=2.1 (210%
o] 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
TkNmM kNM

Osiggniete wspoétczynniki bezpieczenstwa

Stabilno$¢ w gruncie 210%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=210% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.

19




Drzewo nr 15

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #15

Pulling point height above stem base
4 m

Heightdifference between anchor point and stem base

-0.5 m

Horizontal distance between anchor point and stem base
25 m

15.

Variant 1

36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=16m]

Variant 2

36
=130km/h (81mph) =12 Bft [= 35m/s @ H=14m]

Wind speed Vref [m/s]

Reference height Zref 15 [m] Reference height Zref 15 [m]
# Terrain exponent Z™ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250  [g/m?] Air density d 1250  [g/m3]
b Gust factor gf (2) 100 [%] Gust factor gof (2) 100 [%]
¥ Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 16 [m] Tree height = 14 [m]
Crown area 75 [m?2] Crown area 68 [m?2] -10%
Height of crown area center X 10 [m] Height of crown area center X 9 [m] -5%
Height of crown force center 3{ 11 [m] Height of crown force center 3 10 [m] -6%
Wind force on crown 9 [kN] Wind force on crown 7 [kN] -13%
Stembase bending moment 91 [kNm] Stembase bending moment 74 [kNm] -19%
Torsion moment 10 [kNm] Torsion moment 8 [kNm] -23%
Area CA HAC HFC WF__BM ™ [TH Area CA HAC HFC WF__BM ™ [TH
Crown 75 9.9 10.7 9 91 10 16.0 Crown 75 9.9 10.7 9 91 10 16.0
Selected |68 9.4 10.0 7 174 8 14.2 Selected |68 9.4 10.0 7 174 8 14.2
[X]1 68 9.4 10.0 |7 74 8 14.2 |[X]1 68 9.4 10.0 |7 74 8 14.2
8 [Reduction 67 9.3 10.0 |7 72 7 14.0 | Reduction 67 9.3 10.0 |7 72 7 14.0
Reduction |-11% |-6% 7% -15% [21% [26% |-13% | [Reduction [-11% |-6% 7% -15% [21% [-26% -13%
Base point
X Tree height
X Crown area center point
3 Crown force center point
Torsion center line
 Reference length
Variant 1 Variant 2
I102/H0013/90° I03/HO014/180° I04/HO015/270° I102/H0013/90° I03/HO014/180° I04/H0015/270°
3004 P g v 3004 PR s ol
250 —or o i et 250 — o et et
— AT aafEEt — N A
2, 200 i ogEane 2, 200 i eEnLe
S 150 st 55T S 150 e 25T
o o
= 100 ./,__{5% = 100 -/,’__{5%
Pt P
5o - . 5o — .
o] == Sf(i)=1.2 (120% o = Sf(i)=1.5 (150%
T T
0 5 10 15 20 25 30 35 40 45 50 55 60 65 0 5 10 15 20 25 30 35 40 45 50 55 60 65
[kNm1 [kNm]

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.

Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I"

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos$¢ w gruncie

120%

Drzewo nie spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=120% (przy zalecanym w modelu minimum 1=150%).
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| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.
Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysoko$¢ drzewa o ok. 2 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w

zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.
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Drzewo nr 16

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #16

Pulling point height above stem base
6 m

Height gifféerence between anchor point and stem base
-0.5 m

Horizontal distance between anchor point and stem base

Wspotczynnik bezpieczeristwa oznaczony barwnymi polami: zielony >150%, 26ty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami , I”

13.5 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=18m] =130km/h (81mph) =12 Bft [= 36m/s @ H=18m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent 7~ 40 Town center [%)] Terrain exponent 7™ 40 Town center [%]
Drag coefficient Cw 25 [95] Drag coefficient Cw 25 [%%]
Air density d 1250 [g/m=] Air density d 1250 [a/m?3]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [95] Resonance factor rf 100 [%%]
' Tree height = 18 [m] Tree height = 18 [m]
Crown area 100 [m2] Crown area 100 [m2] 0%
Height of crown area center X 12 [m] Height of crown area center X 12 [m] 0%
Height of crown force center 3 12 [m] Height of crown force center 3 12 [m] 0%
Wind force on crown 13 [kN] Wind force on crown 13 [kN] 0%
Stembase bending moment 156 [kNm] Stembase bending moment 156 [kNm] 0%
Torsion moment -6 [kNm] Torsion moment -6 [kNm] 0%
- |prea [ca HAC HFC  [wF_BM_ TM_ [TH  |[Area lca |Hac HFC  [wF M M [TH ]
lCrown  Jtoo  J11e J123 [13 Jis6 |6 [18.0 ||Crown Jioo Jui1ze J123 [13 Jise |6  [18.0 |
Base point
X Tree height
¥ Crown area center point
3 Crown force center point
Torsion center line
X Reference length
Variant 1 Variant 2
102/H0015/90° I03/H0013/180° I04/H0016/270° ‘ 102/H0015/90° I03/H0013/180° I04/H0016/270° |
3004 , s -1 H 3004 ] -7 H
JI’I ’l : JI’I ’l
250 it = ' 250 s =
— 74 7 i — %7 -
z 200 o e 3 200 7 P
S 150 4 e S 150 S et
= o” - oy 6’; s
=100 51 = 100 P
50 s 50 T
Lt H . b 1 .
o] , ; Sf(i)=2.5 (250%) o] , ; Sf(i)=2.5 (250%)
T T T T T T
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
[kNm] [kNm]

Osiggniete wspotczynniki bezpieczenstwa

Stabilno$¢ w gruncie 250%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=250% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikéw bezpieczenstwa w tym zakresie
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Drzewo nr 17

| Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #17

Pulling point height above stem base
5.3 m

Height difference between anchor point and stem base

0 m

Horizontal distance between anchor point and stem base
25 m

17.

Variant 1

Wind speed Vref 36 [m/s]
130km/h (81mph) =12 Bft [= 36m/s @ H=18m]

Variant 2

‘Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=18m]

Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [9%]
Air density d 1250 [g/m?3] Air density d 1250 [a/m=]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [Y%] Resonance factor rf 100 [9%]
Tree height = 18 [m] Tree height = 18 [m]
Crown area 103 [m?=2] Crown area 103 [m2] 0%
Height of crown area center X 11 [m] Height of crown area center X 11 [m] 0%
Height of crown force center 3 12 [m] Height of crown force center 3£ 12 [m] 0%
Wind force on crown 12 [kN] ‘Wind force on crown 12 [kN] 0%
Stembase bending moment 150 [kNm] Stembase bending moment 150 [kNm] 0%
Torsion moment -13 [kNm] Torsion moment -13 [kNm] 0%
[CA HAC HFC  [wF_[BM ™  [TH  |[Area [cA HAC _HFC _ [wF_[BM m™ [TH |
103 J11.1 121 J1z fiso |13 [18.0 |[crown  [103 f11.1 121 12 150 [13 [18.0 |
Base point
X Tree height
¥ Crown area center point
3¢ Crown force center point
Torsion center line
X Reference length
Variant 1 Variant 2
I02/H0018/90° I03/H0016/180° I04/H0018/270° | 102/H0018/90° I03/H0016/180° I04/H0018/270° ‘
3004 ] 7 PES 300 ] o et
- -
250 et o 250 Tt -
—_— " - — 7 -
T, 200 24 — = 200 3 o
=4 a - s 3 -
I=3 % - i=1 X -
S 150 a = S 150 d =
= L i = L7 e
= 100 3 P = 100 % e
& A= ] Pl
50 ol = - - . 50 e e it - - -
0-./’5" Sf(i)=2.7 (270%) o ,4'—- S$f(i)=2.7 (270%)
1] 50 100 150 200 250 300 350 400 450 500 550 600 650 o 50 100 150 200 250 300 350 400 450 500 550 600 650

[kNm]

[kNm]

Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’|OO%.

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie

270%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=270% (przy zalecanym w modelu minimum 1=150%).

Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 18

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #18

Pulling point height above stem base
6 m

Height eifference between anchor point and stem base
0 m

Horizontal distance between anchor point and stem base

14.5 m
Variant 1 Variant 2
p Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=24m] =130km/h (81mph) =12 Bft [= 36m/s @ H=24m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z™ 40 Town center [%] Terrain exponent Z 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [g/m?] Air density d 1250 [g/m=]
Gust factor gf (%) 100 [%] Gust factor gf (2) 100 [96]
Resonance factor rf 100 [%] Resonance factor rf 100 [96]
Tree height = 24 [m] Tree height = 24 [m]
Crown area 182 [m?2] Crown area 182 [m?2] 0%
8 Height of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
- Height of crown force center 3 16 [m] Height of crown force center 3¢ 16 [m] 0%
Wind force on crown 25 [kN] Wind force on crown 25 [kN] 0%
Stembase bending moment 306 [kNm] Stembase bending moment 306 [kNmM] 0%
Torsion moment -95 [kNm] Torsion moment -95 [kNmM] 0%
A[Area lca HAC _HFC __[wF__|BM M TH |[Area lca HAC _[HFC  [WF_ [BM ™ fH ]
Crown  [182 148 [156 |25 [396 |95 [24.0 |[Crown _ [182 [148 [156 |25 [396 |95 [24.0 |
Base point
X Tree height
> Crown area center point
3 Crown force center point
Torsion center line
X Reference length
Variant 1 Variant 2
102/H0020/20° I03/HO0016/180° I04/HO016/270° | 102/H0020/90° I03/H0016/180° I04/H0016/270° |
3004 - P P 300 . - -
I, /’ ”' /, f’ ”'
250 = = -= 250 = = -=
T 200 Lol == T 200 L =
8 i e 3 ) P
E 150 PUgh Lo E 150 §Uig - P
= 100 == e = 100 == = =
- ——
50 eI - 50 e -
o= Sf(i)=1.6 (160% o= Sf(i)=1.6 (160%
T T T T
[} 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
[kNmM] [KNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<100%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Osiggniete wspotczynniki bezpieczenstwa
Stabilnos¢ w gruncie 160%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=160% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 19

| Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #19

Pulling point height above stem b
7.2 m

Height difference between anchor point and stem base
0.5 m

Horizontal distance between anchor point and stem base
12 m

Variant 1

Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=22m]

Variant 2

‘Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=22m]

Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z™ 40 Town center [%] Terrain exponent 7~ 40 Town center [%]
Drag coefficient Cw 30 [Y%] Drag coefficient Cw 30 [%]
Air density d 1250 [g/m=] Air density d 1250 [a/m=]
Gust factor of (2) 100 [%] Gust factor gf (2) 100 [%]
- Resonance factor rf 100 [%%] Resonance factor rf 100 [%]
Tree height = 22 [m] Tree height = 22 [m]
Crown area 155 [m=2] Crown area 155 [m=2] 0%
eight of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
i Height of crown force center 3¢ 15 [m] Height of crown force center 15 [m] 0%
Wind force on crown 27 [kN] ‘Wind force on crown 27 [kN] 0%
Stembase bending moment 403 [kNm] Stembase bending moment 403 [kNm] 0%
Torsion moment -7 [kNm] Torsion moment -7 [kNm] 0%
Area [CA HAC _HFC  [wF__[BM T rTH  ][Area lca [HAC _HFC _ [wF__[BM ™ [TH ]
Crown 155 [14.6 152 [27 403 |7 2.0 ||crown 155 [146 [152 [27 |03  [7 [22.0 |
Base p
X Tree height
¥ Crown area center point
3 Crown force center point
Torsion center line
¥ Reference length
Variant 1 Variant 2
I02/H0016/90 103/H0018/180° I04/HO0017/270° | 102/H0016/90 I03/H0018/180° I04/H0017/270° ‘
3004 L I 4 - 300 z 1 4 L
~ - - - g pd
250 = e 250 - P e
P LA IR g — P g
5 200 e = o' 200 - =
g P i 2 e e
S 150 I S 150 A
= P b s PR P e g
. 100 223 z%o5 100 223 =23
= /"'_ . Sf(i %0 /Fﬁ"' Lo
o] —— 5f(i)=2.3 (230%) o] = | S(i)=2.3 (230%)
T T T T T
0 50 100 150 200 250 300 350 400 450 500 550 1] 50 100 150 200 250 300 350 400 450 500 550
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’|OO%.

Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Osiggniete wspoétczynniki bezpieczenstwa

Stabilnos¢ w gruncie

230%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.

Uzyskano wynik na poziomie 1=230% (przy zalecanym w modelu minimum 1=150%).

Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 20

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #20

Pulling point height above stem base
6 m

Height.difference between anchor point and stem base
-0.5 m

Horizontal distance between anchor point and stem base

12 m
Variant 1 Variant 2
Wind speed Vref 36 [m/s] Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=22m] =130km/h (81mph) =12 Bft [= 36m/s @ H=22m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [a/m3] Air density d 1250 [a/m3]
Gust factor df (2) 100 [26] Gust factor gf (2) 100 [96]
Resonance factor rf 100 [26] Resonance factor rf 100 [%]
Tree height = 22 [m] Tree height = 22 [m]
& Crown area 107 [m2] Crown area 107 [mz] 0%
Height of crown area center X 15 [m] Height of crown area center X 15 [m] 0%
Height of crown force center 3¢ i5 [m] Height of crown force center 3¢ 15 [m] 0%
wind force on crown 15 [kN] wind force on crown 15 [kN] 0%
Stembase bending moment 230 [kNmM] Stembase bending moment 230 [kNmM] 0%
Torsion moment -17 [kNm] Torsion moment -17 [kNm] 0%
Area lca [HAC HFC  [wF M ™M [TH__ |[Area lca [HAC [HFC  [wrF_ [BM™ M TH ]
Crown ltoz 145 Jis4 |15 |30 [17 [22.0 ||Crown 107 145 [i5.4  [is P30 Fi7 [22.0 |
Base point
X Tree height
¥ Crown area center point
* Crown force center point
Torsion center line
 Reference length
Variant 1 Variant 2
102/H0016/90°  103/H0016/180° I04/H0014/270° | 102/H0016/90° I03/H0016/180° 104/H0014/270° |
300 e L 300 s L
=z = = =
250 > e 250 = -
= 200 e e o 200 T s
= - - 1= -7 -
3 =z% - 3 e -
§ 150 =3 ““,_ § 150 = “_‘,_
= 100 - = 100 s
50 o 2 0o, 50 P ] 500,
ol Sf(i)=1.5 (150%) o] Sf(i)=1.5 (150%)
o 50 100 150 200 250 [s] 50 100 150 200 250
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’|OO%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Osiggniete wspoétczynniki bezpieczenstwa
Stabilnos¢ w gruncie 150%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie I=150% (przy zalecanym w modelu minimum 1=150%).

Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 21

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #21

Pulling point height above stem b
6 m

Height difference between anchor point and stem base
0.6 m

Horizontal distance between anchor point and stem base

11.5 m
Variant 1 Variant 2
#% \Wind speed Vref 36 [m/s] ‘Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=23m] =130km/h (81mph) =12 Bft [= 36m/s @ H=23m]
Reference height Zref 15 [m] Reference height Zref 15 [m]
»| Terrain exponent 7~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%)]
rag coefficient Cw 25 [%%] Drag coefficient Cw 25 [%]
Air density d 1250 [g/m=] Air density d 1250 [a/m=]
B Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
& Resonance factor rf 100 [%] Resonance factor rf 100 [%6]
Tree height = 23 [m] Tree height = 23 [m]
Crown area 117 [m2] Crown area 117 [m2] 0%
Height of crown area center X 16 [m] Height of crown area center X 16 [m] 0%
Height of crown force center 3¢ 17 [m] Height of crown force center ¢ 17 [m] 0%
Wind force on crown 17 [kN] ‘Wind force on crown 17 [kN] 0%
Stembase bending moment 283 [kNm] Stembase bending moment 283 [kNm] 0%
Torsion moment -27 [kNm] Torsion moment -27 [kNm] 0%
Area [cA HAC _HFC __[wF__[BM ™ TH  ][Area lca [HAC _HFC __[WwF__[BM ™ [TH ]

Crown [117 [16.0 [16.6 |17 [283 |27 [23.0 |[crown 117 1.0 [ie.6e |17 283 [27 [23.0 |

Base point
X Tree height
X Crown area center point
¥ Crown force center point

Torsion center line
X Reference length

Variant 1 Variant 2
102/H0016/90 103/HO018/180° 104/H0016/270° | 102/H0016/90 103/H0018/180° 104/HO016/270° |
300 — m— 3004 — — -
2 7 , %
250 - — s 250 - — 2
— e et — e e
g 29 o _zr- g 2 . _ztF-
S 150 - S 150 = =
= s e = - 323-
- 100 I == = 100 I =
0 " Lem= 50 _— Lee=
=" Sf(i)=1.9 (190%) el Sf(i)=1.9 (190%)
; .
0 50 100 150 200 250 300 350 400 o] 50 100 150 200 250 300 350 400
[kNm] [kNm]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’IOO%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Osiggniete wspotczynniki bezpieczenstwa

Stabilnos¢ w gruncie 190%

Drzewo spetnia wymagania modelu w zakresie stabilnosci drzewa w gruncie.
Uzyskano wynik na poziomie 1=190% (przy zalecanym w modelu minimum 1=150%).

| Whnioski i zalecenia

Zgodnie z wynikami badan drzewo spetnia wymagania wzgledem stabilnosci w gruncie. Dlatego nie ma
potrzeby wykonywania zadnych prac w celu poprawy wspotczynnikow bezpieczenstwa w tym zakresie.
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Drzewo nr 22

Ocena stabilnosci w gruncie w tescie obcigzeniowym

Pien #22

Pulling point height above stem b
5 m

0.8 m

Height difference between anchor point and stem base

10 m

Horizontal distance between anchor point and stem base

Variant 1

# Wind speed Vref 36 [m/s]
=130km/h (81mph) =12 Bft [= 36m/s @ H=21m]

Variant 2

Wind speed Vref 36

[m/s]

=130km/h (81mph) =12 Bft [= 36m/s @ H=19m]

Wspotczynnik bezpieczerstwa oznaczony barwnymi polami: zielony >150%, zétty 100-150%, czerwony|<’|OO%.
Pomiar stabilnosci drzewa w gruncie: linie oznaczone literami, |”

Reference height Zref 15 [m] Reference height Zref 15 [m]
Terrain exponent Z~ 40 Town center [%] Terrain exponent Z~ 40 Town center [%]
Drag coefficient Cw 25 [%] Drag coefficient Cw 25 [%]
Air density d 1250 [a/m?3] Air density d 1250 [a/m=]
Gust factor gf (2) 100 [%] Gust factor gf (2) 100 [%]
Resonance factor rf 100 [%] Resonance factor rf 100 [%]
Tree height = 21 [m] Tree height = 19 [m]
Crown area 128 [m2] Crown area 124 [m=2] -3%
Height of crown area center X 13 [m] Height of crown area center X 13 [m] -2%
Height of crown force center 14 [m] Height of crown force center 3 14 [m] -2%
Wind force on crown 17 [kN] Wind force on crown 17 [kN] -3%
Stembase bending moment 238 [kNm] Stembase bending moment 226 [kNm] -5%
Torsion moment 8 [kNm] Torsion moment 7 [kiNm] -12%
Area CA HAC HFC WF_ BM ™ [TH Area CA HAC HFC WFE  BM ™ [TH
Crown 128 |13.1 13.8 |17 238 8 21.0 | |Crown 128  |13.1  |13.8 17 238 B 21.0
Selected 124  ]12.9 13.5 |17 [R26 |7 19.1 ||Selected (124 129 |13.5 17 R26 |7 19.1
[X]1 124 ]12.9 13.5 |17 26 7 19.1 [[X]1 124 129 135 17 P26 |7 19.1
Reduction |124 12.9 13.5 17 226 7 19.0 Reduction 124 12.9 13.5 17 226 7 19.0
Reduction |-3%  |-2% 2% -4% [5% |-12% |-10% | [Reduction [3% |-2% 2% -4% [5% [12% -10%
Base point

X Tree height

X Crown area center point

3 Crown force center point

Torsion center line
X Reference length
Variant 1 Variant 2
I102/H0011/20° I03/H0012/190° I04/H0015/280° ‘ I02/H0011/90° I03/H0012/190° 104/H0015/280° |
300 300
250 e 250 P
— ot - — 2 <
o8 200 P = o8 200 L =
- . - .

S 150 = S 150 P pabis s

~ o .::”

= 100 =1 . 100 AR

50 / ; 50 / ;
o] | Sf(i)=1.4 (140%) o] Sf(i)=1.5 (150%)
T T T
0 25 50 75 100 125 150 175 200 0 25 75 100 125 150 175 200
[kNm] [kNm]

Osiggniete wspotczynniki bezpieczenstwa

Stabilnos¢ w gruncie

140%

Drzewo nie spetnia wymagania modelu w zakresie stabilno$ci drzewa w gruncie.
Uzyskano wynik na poziomie 1=140% (przy zalecanym w modelu minimum 1=150%).

28




| Whioski i zalecenia

Zgodnie z wynikami badan drzewo nie spetnia wymagania wzgledem stabilnosci w gruncie.
Dlatego konieczne jest wykonanie redukcji korony.

Zgodnie z wyliczeniami program ArWilo, nalezy obnizy¢ wysokos$¢ drzewa o ok. 2 m.

Powyzszg ilustracje obrazujgca zakres redukcji (zakratkowane na niebiesko pole = czes¢ korony do
usuniecia), nalezy traktowac jako pomocniczg. Zakres oraz umiejscowienie cie¢ nalezy dobra¢ w

zaleznosci od budowy korony oraz aktualnego stanu drzewa, kierujgc sie powyzszymi wyliczeniami.

Opracowali: Aleksandra Kruszewska, Mariusz Matuszewski

29



