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Introduction of DynaRoot system

Introduction of Pulling test
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How the pulling test work?
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Introduction of DynaRoot System

In this study for measuring the stability root were used DynaRoot system.
Dynamic root stability determination using natural wind loads. Allows
simultaneous assessment of multiple trees.

DynaRoot System has 3 main part

Evaluation

Dual axis

Anemometer

Software

Inclinometer
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Anemometer

An instrument for measuring wind velocity
at or near the tree to be evaluated. The
closer is better, depending on the wind
velocity Dynaroot may provide reliable data
even with measurements taken several
kilometers/miles a way. The anemometer
provides wind velocity data. ldeally the
anemometer should be clear of buildings or
other objects that may objects the wind, at a
height at least 10 meter

anemometer
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» Dual axis Inclinometer

An instrument affixed to the root collar that
measures the inclination of trunk in two
different direction the instrument provides
very accurate inclination data, the sampling
rate is 10 Hz. with sufficient frequency and
measurement range +2 degree,
resolution:0.001 degree.
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Evaluation Software

The data was transferred into the DynaRoot
Evaluation software, which estimated the
critical wind pressure (Pwind), based on the
statistical parameters of the data sets. Safety
factor (SF) is calculated for a given wind
velocity value of the area. In Hungary
V ing = 33M/s and p_;,=1.2kg/m3.

Pying = p;ir &

SF = Pcrit
Pwind
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Compare between pulling test and DynaRoot SYSTEM

Pulling test Is the static method for measuring stability
of tree roots. In this method, the main force Is
mechanical, and It can damage the tree. However, In
DynaRoot system the static loading iIs replaced by actual
wind loads. e .Dynamic methods are faster and simpler
to carry out than the Pulling test, use a more realistic
loading scenario, and there Is no chance of damaging the
tree
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Result

Fakopp Viewer - DAarticle\Ash_project raw_data\Pulingtest_ash\ash_49.p =
R Veasurement 5882N 0.275° =«
5852N @.273°
Name ash 49 035 . . ash 49. . . 58230 0.268%
Rope height on tre (m) 5.0 : : : : : SETA] 9.264°
: : : : : 4915N 8.261% =
Anchortree level difference () 0.00 48850 @.259°
030 4 : : ; : : 4846N @.257°
Anchoriree distance {m) 14.50 ATETN @.255%
4728N @.253° |
e facay 0.5 4689N 8.252°
Wind speed (n/z) 2300 0.25 - 46480 B.250°
4621N @.246°
Crown Area {m™2) 253 4542N @.237°
I 45220 @.233°
Crown center height {m) 139 °= 020 2483N 8.230°
2 44340 @.228°
E 43850 @.221°
Results | Incline? E 015 | 4375N 9.219°
== 42770 @.217°
Alpha (*)=0.33 4228N @8.216%
F_max (N}= 11484.37 4891N 8.213°
M_mazc (Nm) = 62761.17 010 4 4p32N .206°
M_wind (Nm) = 5744529 4822N 8,284
SF=1.09 4002N 9.202°
3983N @.199°
0.05 - 3973N 8.197°
Filters 3944N @.195°
3924N @.191°
Tare force at first valus B 0.158°
| Monotoricity for force 0.00 3747N 8.187°
Om | o 0 3689N 8.179°
. Monatonicity for inclination Force kN -

S =
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a- Fakopp Pulling-test Viewer - DAarticle\Ash_project_raw_data\Pulingtest_ash\ash_54.pul

Dat
o] (o] o et ) :
M = 5789N 8.271° =
easureme: o
ash 54 S698N 8.256
Name  ashb4 030 . . 630N 8.255°
Rope height on tree m) 550 : : 3513 0.254°
S404N 9.254°
Anchordree level dfference (m) 0.00 - 5434N 8.252° |=
S5445N @.249°
Anchorree distance (m) 1040 0.25 E 5366M B.249°
Drag factor 0.25 ;igg: g :g:o
Wind speed /) B0 51891 8.227°
0.20 - ] 5168H 8.226°
Crown Area (m”2) 72 5158M 8.225°
—_— 5121N 8.221°
Crown center height (m) 14.1| ‘; 5111N 0.220°
2 58721 8.219°
E 015 1 i 5e421 8.218°
Resutts | Incling2 ‘_é 4983N 8.217°
= 4866N 8.218°
Alpha ()= 0.49 ; 4768N 8.282°
F_max {N)= 13245.85 0.10 4 : - 4758N @.201°
M_max (Nm) = 6440095 : 47890 0.200°
M_wind (Nm) = 6264793 46790 8.198°
SF=1.03 : 4611N .197°
005 4 : ] 4581N 8.196°
: 45220 @.195°
Fitters . 4473H 8.193°
. : 4346N 8.192°
v .
Tare force at first value : 4307N 8.189°
Moritonicity for force 0.00 += — ' 4287N 8.186°
0 3 B 7 4228 8.184°
Monotonicity for inclination Force kN -
L — -
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] o Fakopp Pulling-test Viewer - DAarticle\Ash_project_raw_data\Pulingtest_ash\ash_56.pul = | B [l

T Dat
L O [ sme [ e | :
11 - 7652N @.204°
) easureme &
7683N @.284
Name  ash 56 025 ash 56 756411 8.202°
- T T T T T T T T o
Rope height on tree m) 550 : : : : . . . . T (B2
: : : : : : : : 7475N @.200°
Anchordree level diference (m) 0.00 7446N 8.199°
: : : : : : : : 7397N @.197°
Anchordree distance {m) 18.80 : : : : : : : : 7338N 8.196°
020 v g -
Drag factor 0.25 :323: g 133_,
Wind speed {m/s) 3.0 725N 0.189°
725N @.187°
Crown Area (m"2) n3 723N 8.187°
0.15 4 7218N @.186°
Crown center height (m) 1 °= 7171N @.182°
% 7024N 8.181°
E £995N @.180°
Results | ncling? E £926N @.178°
£ 010 68771 0.177°
Hpha (1= 028 6818N @.175°
F max (N)= 2211370 67591 2.163°
M_max (Nm} = 116732.49 G738N @.162°
M_wind (Nm) = 38272.91 5788N @8.161°
SF=3.05 0.05 6671N 8.160°
' 6612N @8.158°
6553N @.157°
Fiters 6524N 8.156°
3 54940 @.155°
J

Tare force at first valus b g
Manctanicty forforce 0.00 I I 6377N 8.153°
i 1 2 3 4 5 fi 7 a ! 383N 8.152°

Monatonicity for inclination Force kN
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-l Fakopp Pulling-test Viewer - D:\article\Ash_project_raw_data\Pulingtest_ash\ash_61.pul

’ Open ” Save ” Recent

Measurement
Name ash 61

Rope height on tree {m) 570
Anchorree level difference (m) 0.00
Anchordree distance {m) 13.20

Drag factor 0.25
Wind speed (m/s) 3300

Crown center height {m) 1

Resuts | Inglino2

Crown Area (m™2) 13|—

Apha (=041

F_max {N)= 5888.65
M_mae (Nm) = 30815.04
M_wind {Nm) = 23359.0%

SF =132

Fitters
Tare force at first value

Monotonicity for force
Manotanicity far inclination

Inclination *

ash 61
05 T T T T T T
034 SR SR S SN SR AR
024 e e T S ]
P N S G S ]
00 U T SO S
0.0 05 1.0 15 20 25 3.0 35
Force kN

3149N
3129N
3128N
3118N
3@aen
38410
2972N
2874N
2778N
2766N
27170
2698N
2639N
2511IN
2443N
2384N
2354N
2217N
2158N
2899N
284an
2811IN
1913N
1825N
18@5N
1658N
1598N
1583N
1548N
14720
14420

e e

382°
377°
373°
368°
362°
356°
352°
348°
313°
3e7°
3@e°
293¢
299°
287°
262°
245°
24@°
233°
228°
21@°
209°
193°
19@°
166°
162°
161°
157°
151°
158°
131°
127°

m
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okl Fakopp Pulling-test Viewer - DAarticle\Ash_project_raw_data\Pulingtest_ash\ash_66.pul SRR X

Data
o) wnSi0e ] |t
" » 1825N 8.287°
easureme 5
ash 66 1795N 8.206

Name ash 66 025 . . . . 1785 9. 206°
Rope height an tree {m}) 530 i;i:: g ggg:
Anchor4ree level difersnce m) 0.00 17170 @.202°
: : : : 1697N 8.281°
Anchortree distance (m) 2020 020 1687N ®.199°
= 1658H @.138°
Drag factor 0.25 164N 0.154°
Wiind speed m/s) B0 163N .179°
1568N 8.179%
Crown Area (m”2) 94 1558N 8.166°
0.15 1481N 8.164°
Crown center helgl'rt {ITI} 8.7 °= 1462N 8.164°
% 14320 0.153°
E 1373N 8.152°
Resutts | Inclino2 ‘_é 1344N 9.151°
= 010 A 1295N B8.139°
Mpha (=026 1246N 0.138°
F_maze ()= 481710 1236N 8.127°
M_max (Nm) = 24654.78 1216N 8.126°
M_wind (Nm) = 13358.76 1187N B.124°
SF=185 0.05 | 1148N .120°
' 1138N 8.119°
1869N 8.119%
Filters 1859N 8.112°
Tare force at first value 13:?: g gg:"
Morotonicity for force 0.00 93211 8.896°
00 : : 993N 8.896°

Monatonicity for inclination Force kN

m
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Tree Nr.

ArborSonic

Pulling test

DynaRoot

A - crown surface area, cch - crown centerpoint height F.,,, M., = Predicted
uprooting force and torque, pulling test; P, F..it» M. = Predicted uprooting
pressure, force and torque, DynaRoot
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Safety Factor

3.5
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0.5 °
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| —e—Pulling test —o—DynaRoort|

compare the SF obtained from Pulling test and DynaRoot system
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The compare between the Torque of Dynaroot system and Torque of pulling test
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Conclusions

5 severely decayed Ash (Fraxinus Excelsior) trees were evaluated for stability

using the traditional pulling test and an innovative dynamic tree stability

evaluation method. The comparision of the two methods vyielded the
following conclusions:

e The two methods yielded different, but comparable Safety Factor (SF)
values at the same reference wind velocity level. Differences were due to
differences in measurement direction, the effect of possible shielding on
dynamic measurements, and differences inhetent in the two methods.

e The dynamic method provides more conservative SF values.

e Uprooting torque estimates correlate reasonably well between the two
methods (R? = 0.64) The dynamic method, again, typically, but not
consistenty, provided more conservative estimates.

NDT in Canada 2018 | June 19-21 | Halifax, NS




. FAKOPP

Thank you for your time and your attention
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