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Lod@RYol ob@ol 3ymbyg, 35°% @ —@yob 3O9bdbg by-Agol gowosaoegbols
Fobosmidpgamdol  3mggoiogbdo, 0,65 L —LoFggo dogodols  dsJlodsgny@o
mogobygoseo  Log@ddg, 35 @ —@yol aGO9bAdg  dogodols  gowssaomgdols
Fobosmdegamdols 30958030960, 0.2; G, —1 a®dd Lofggo dogo@ols Fmbs, 0,53 ja.

doddo@mggen danmzgdbg dspo®ols dgdmgan gdols Fobssmdwgamds:
W, =§,,0,, (18)

oo Sy — 00000l dBmTdo denmibg dod(yomdo dogns, 3a;
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@, — Joboomdgamdols  3mgxn03096@0 deomido, asdmfggumo  dopo®ols
LobobBon ©s bobygbom denmyol  Loydegbgddo, L@osaools
bobyboll @AOML Logdgbgddo @, =0,1.

H3oGmol 0bgdE00m  yodofgggmo  Foboowdwgymds,  s@ddygaro  dobo
S0 0Esb sdg®ols 3mdgb@do

W4:rm:

; (19)

@ |O
,—r|<

oo M — @god@mols dsbs, 33.¥9%3; a — Ggodmols shls@gds, /(% V. —
A300m0l dmd@smdol Lobdsdg, 10 9/Fd; t — 3g@omwo, Gedgols wOHmbsg
A300m0 doowgdl Lofggo dogodols Lsdmamm Lobdsdgl, 3-4 §3d; g — Loddodols
dogmols ohJodgds, /2.
sdsbmob
V=Vs Vi > (20)

bowoi Vi @0 Vo —H3otmol bodmmmm ©s bofgolbo Lobds@dggdo.

0 Vi =0, 3590b

W, = <t 1)

09 B300m0 [o0Bo3g0s dogodol dmd@omdbdol Lodmemm  Lobds®om,
dodob M, Amdgebsi Bgodmo 0dgbl dgodergds oyml dogobg dizodyg; oI
dgdmbgggsdo W,-ols 360dgbgermdsd dgodangds dos@{oml o Lowowgl.

Lofgol  dpamds@gmdsdo  dopocdols  dgdobogg@se  ©sd@ybgdol  1Jgdgddo
A30000L  dmdodgol @MU, bododms gosomsbml  meosb  bdogodmols
olod®ybgdgamo  IHmL  godaolbs s LoddEYgbg dobo  gopsswyomgdols
Fobss@dwgamds, @mdganoi dgodengds aobolob@g@ml gm@dyemmom:

W = W0 +WE+ W (22)
Looz W — obsd®dybgodgao  dspodabgggmo ©maols d@9bgol Fobsowd-
QYOO 33
W)= 0olod@9bgdgamo  @maol  ©o  dobby  wobggygemo  dsgo®ols
0693000 s@d@ymo Fobss@dwgymds, 3

W= ©olod®969d9e00 352000l ao@ssyomgdols Fobsomdogamds, 3y.

50b0dbgeo Lowoggdol Losbys®odm gm@dyengdos:
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d
VVs' = erw fo_@; (23)

DQ’
0,7G_D?’m
W5”: Qo Q Q . (24)
le'H4g3Ot
sLodMYbgdgero do20000L 30@0bmb@omy@ Lod®BYgby
200 gdols Fobsosmdwgamds Goaos:
W,=G,L,m,; (25)
osb@oa Lod@RYygby:
bgg0m
W,"=G,L,(sina + @, cosa) ; (26)
39300
W,"=G,L, (@, cosa —sina) , (27)

bows  J'—g00dcoge  Jgtmbdg s xomsddsdol dgb@gkby  dgdnbdgkgdols

3odomgomolifobgdgmo  j0gg0GoghHo;  @abHydo  FOojzogaro
Jnool eoolb — j'=13, jobybydol — j'=1,2;

G, — oboo@bgdgero manols [mbs dolby wobggamo dogo@om, 0355 3a;
f, —@o@ols bogdhwgbgddo babybols gmgnoiogb@o, 0,15;
dm—ggobob(?)‘g]B;]E)aQo ool mgddol wosdgd®o, 0.05 3;
D, —@obod@gbgdgemo  @omol  ©osdgd@o  dopodol  @obgggols
Lodgogoem dGol Jobgwgom, 0,3085 3;
N, —@sbodGbgdgemo ool d@ybms @oibgo, 6@/ fom;
R,.5 — ©obod®bgdgemo meols @soylbo dogodol ©obgggol bodgsgrm
‘ddol dobggom, 0,1543 9;
t — @olbod@ybgdgero @meol aodobgdol W™ Lobs®gdwyg, GmIganog
Aemaos bofggo dogod@ols Lobo@ols, (Lodygsmme 3-4 (d), 3 §d;
G, -1 3®d.d wolod@ybgdgamo dspodols Fmbs, 0,33 3a;
L, — 0olod®9gbgdgano dogo®ols mogolygogo bofogols Log@dg, 9.
2obogaoalio@obo  Lodospodem  dom@lbom®ggo  ©obsas®ols  dogo®d-
danmgy@o  Lgdgdol (bob. 2, o, &, g) bLodogg dgdmbgggsdo  Lofggzo wo
oliod@ybgdgao  dogodgdo  aobmspagdbymos  Ggol  g@9bRby,  Gmym@g
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30@0bMb@omy® s obGdoan, sliggg Loydegbol goMgdg ggOBogo@y® ©s
osbGoen  LodMRYyggddo — Lofggo dogodol Jodomswo  g@ogols  denemjdo
aogeol  dgdgy.  xomodds®ol  Lbofgg  dopo®mdo  Losbyo®odem  doaosls
2oblobmg®oggb  mobdodpggdmbon I [gdFogmowsb  sbyy  hodggdols
SA0@0ESb — olisd®ybgdgeo bdogo@ols wmeowsb, 33ds maby Lofggo
dop0M0l dofyomdols XIII Fg@@ogsdoy.

dogns S 1 FgdBogdo (bsb. 2, ) Fzo@mol  ©oydysdgdgamo —
SO5M5bodsM0 JMdMomdoll @AOML FAmaos

d, 0,7G D’mn
S =W5’+VV5"= J,GQ .I:O_Q+ QL K <
D le'34g30t

Q

: (28)

bogoen VIII §gd@oenTdo 30000l ©o9gdys®gdgeno dnd@smdols @aml 3353l

V,
S = Sy +W +W, =S, +Qa)+%-

olodMYbgdgeo  m@ol  dO¥bms  @oibgo  0sbpo®odgds Lo gg0
do0000 Lodygo@m LohJo®owsb aodmdobady, slod®Ybgdgaro
3530005b3gg@o @maols Ny Gogobomgols

n _ 60 'le_lx.\ﬂ — 60 ) 0’5 = 31 2)(4)/%)0)5
© 7D, 3,14-0,3085

oo Ve — boFgg0 dogo@ols Lodygogoem Lobjomg, 0,5 /(4.
olodMYbgdgamo  bogo®wsbggmo  emaol  Lodygogrm  ©osdgB®o
0565M0dgds Geo@IyYeom:
D,=D+md, =160+15-9,9=308,5 349,
bosi D —wolboddybgdgamo  menols  ©osdgddo  dogodol  aoM9Tg,
D, >16d, =1485 33,

d;,—ggobob(f)‘g]B(]E)aQo 000l 3390m0L osdgB®o, 9.9 39;

Ny — @oboddybgdger  mebg  obggymo  dogodol  @oygdols
doJLods@eyg@o Gomgbmds, 15.
©534oMgdygo  msbodo@o  dmd®ombols  wemL  I-XIIT  Fgo@oegddo
Foboo@dgamdgdols dogngdo 05bas®odgds gm@Iyga gdbom:
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d

_ r__ 5t Q.
[-5 =W/=] GQfOD_Q’
-S,=5 +W,, =S +G,L, (&, cosa —sina);
=S, =S, +W,, =S, + S0, = §,(1+,);
IV-S§, =3, +VV5'."2 =S, + G, Ly (@);
V=S, =5y +W,, = §,(+,);
VI-§,, =S, +W, =S, +G,L,_y,@,; (29)
VII-S; = Sy +W, +W, = S;; + Qu;
IX- SIX = Svm +W2.1 = SVIII + Gl LVlll—lXa)l;
X =S5 =S +W,; =Sk + Sy, = Sx(1+®,);
XI-S, =S +W,, =S, +G Ly +; @ =0; a=90%
XII=Sy, =S +W,, =S + SXIa)z =Sy (1+,);
XM= Sy = Sy +Wo3 = S + G Ly i (@, cosa —sina) =

=Sy + G, Lyxu(=sina), o, =0, a =35°

bowoz  Liys Liws Lvovie Lviexs Lyxoxis Lxixm — 99b6dogngdo  dglodsdols
F90@oegdls dmcdols, d.
dogns Sy dgmerg Lgdol (bob. 2, &) dobggom 0sbas®odgds 0p039
ROOIYegdom. sbodbyao LJgdolomgols asoblbgsggds 0dbgds 0ds5do, @m3
VII {96 @ogTo Foboomdpgamdols dogns Sy, bg-Gyol Qny dobols bsbggdow
oRg00mye  dpamds@gmdsdo  Ggol  ad9bRby  L3ggosgydo  ydogol
25dmyg4gbgdom Jom®mn®gzol @Ml Geaos
VII-S,, =S, +W,, +W,, =S, +Qn1a)+%, (30)

bogm  960g0obg @oGzodmygmo bg-dgol Qn, bofowol Jmem@ggebyg VI

V9o @ogTo dogns Bmaos

_Q QM
VIII=- Sy = Sy + W, +W,, = Sy +0,86Q,3 bCD; n, + gtl ’ €2

oo N —Hygolb a096@bg Indndgyeo Ggodmols bofools 3s6dbsbmg@gano

3098030960, 0.4;

n, — 9@0goby  ©oBFOOR@o  by-Agol  bofomols  as6dbobmg@gmo
39B0G0g6AH0, 0,65

Q, — 9G040l ©s YBogaby EoBFGN Yo B30Gm0l bsfools Fmbs,
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Q,=0Qn, +G, =1500-0,6+50=950 3p;
G, —960g0L {mbs, 50 5o
N, —mgengdol omEgbmds y@o0zobdyg, 2;
b — 9030l gmesols mgsaols Logsbg, 10 15d;
C — boowsgol Lodys@ol 3mger03096(00, 0.2 go/lid3%;
D, — 96030l mgogols @osdgBheo, 60 Ld.
V, = Ls{g30 dogodol Lohdsdyg, 1,0 9/§3.
dogos Sy Igbsdg Lfgdol (bosb. 2, @) dobgogom 0sbaomodgds  0gogy
RoAOIgegdom. goblibgoggds dgmmg LJgdolopasb dpamdomgmdls 0dsdo, ©ma
VII §9@@o@To aobogyomsbs@obo dbowo dopo®oll s @sdsdgdomo g@ogol

dgdmbgggsdo dogns Sy Bmeoos:

’
+ QuV, cosq,

VII= S,y = Sy + W, cosa, +W,, =Sy + Qs cos (32

bowosi Q) —  a5bogaomslodob dbo  dogomby w©owadygmo  @sds@gdomo
90030l >  dobbg  dmbyao  Ggo@mols  bofoaols  Fmbe,
Q,=Qn, +G, =1500-0,6 +40 =940 3p;
@;—3bo  do5300bg  @odsGgbomo  g@ogol  po@ssaomgdols
Fobsoswdwgaymdols gmgnoEogbdo, 1,5
G,;—ggoao@gbomo @030l Fmbs, 40 395
a, —do3000L wob®ol gymbyg gobog LoddEygdo, 30°.
dglodg  ULJgdol dobgogom S, ©o Sy dogrgdol  dbodgbganmdgdo
05b35M0dgds> Igdpga0 RmAEIF gdom:

L )
VI-S§,, =S, +W,, =S, +G, ﬂsmal =S, +G,L,_yt9a;

cosq,
o =0, a,, =30° (33)

IX-Sy =S, +W,; =S,; + G t\’#“’:(— sina,) = Sy + G, Ly (19, ) 5
o =0, a,, =30°. (34)

dogns XIII Fg@Boemdo ool ol doJlodsgoy@o dogns Sy, Gmdaools

dobggomsi 05byoM0dgds Lofggo dopo®ol ©@osdgd®o o gobolsbmg®gds
Lodog00m oboEas®ol Ko sdd@ols dAsgols Loddansgmy.
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N o 5ddMol Mymangddo sbsgo®ygdol yomgomolfobgdom (Emeo©sb
dog0dg) dMogol doJlodogydo Loddansgdg 0bgds:

N = SXIIIVb , (35)
75 : nmax
Bo@O(3 My — M0 dA53530g Bg00mol aopsigdol yggans Gamengdols

d.J-3- 0,85;
doJlodsgrg@o  Fgg0l  dogns  olisd@ybgdgan  dogo®dbg aobolisbmg®gds
939 Goqom. o3 dgdmbgggedo LoFyobl Fo®ddmowagbl Los@godmm ©meowsb
bo(gg0  dogodol  godemols  Foboowdwgaymdol  dogns  XIII @ @oendo.
Fobooswdwgamdols dogns XII Fgd@oendo Lodogg ULJgdol (bob. 2, o, 3, @)
Jobggom 05ba5®M0dgds Bm@IYaom:

2
Sy = j’Gh 1:0 i + 0’7rGh 20
Dls ler('] 4 g30t

oo G, —bs@godmm meols fmbs dolbyg wobggygeo dogodom, 570 3y

: (36)

d, — bs@go®mm ool @g@dol osdgd@o, 0,07

D, — bo@go®mm  @maol  ©osdgd@o  dogo®ol  sbgggol  Lodygsam

‘Aol Jobgwgom, 0,3975 3;
N, — Lo goOmm emeols bOybms @oibgo, 36 d@/Fm;

R{M—bo(?)goﬁmm ool Gsoyglo  dogodol  wobgggol  Lodygogm

‘Aol Jobgom, 0,1987 3;

t — bodgodmm ool asdobgool @M  Lohdo®gdeg, @mdgeoc

AO@o0s slsdMYbgdgemo dspo@ols LobJs@ols, 3-4 (4.

Lbo(gg0  @emeols  d@gbms  @oibgo  05bao®odgds olod®ybgdgano
dop00M0L  Lodgomm  Lobo@owsb  20dmdwobodyg, dogodwsbggymmo Lo ggo
ool Ny Gogobomgols
_60-Vs  60-0,75

‘" z-D, 314-03975
LboFgg0  dogo®ols  dogodwsbggnmo maol  ©osdg@®o  0sbys®odgds

n

=36 26/Fo.

ROAOIYE0m:
D,=D"+nyd, =210+15-12,5=0,3975 9,

bosi D' =bofgg0 omenol ©osdg@®o dogo®ol go®gdg, 210 99;
N, —LoVg3 @e@byg ©obggnmo  dsgodol  @oagdol  doJlodsgy@o

oM gbmds, gowgdm Ny =15;
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d, — Lo g30 dopomol wosdg@do, 12,5 33.
dogms Voo o gddo ©obod®ybgdgero do0000L 05345 gbegeno
Jd@omdoll @AM Geaos:

XMI-Syy, = J'G, f, ﬁ;
D,
XII= Sy = Sy +Wo, = Sy + G Lyypxu (—sina), a =35°, o, =0;
XI=Sy =Sy +Wy, = Sy + 540, = S (1+ @,);
X=5¢ =S54 +W,, =S +G Ly x; @, =0; a=90%

IX-Sy =S¢ +W,, =S + S0, = S (1+w,);
G G
V_Sv = SIX +W2.3 = SIX +(72+?1JL1X—V501;

IV-§, =S, +W,, =S, +Sy0, =S, (1+w,);
-, =S, +W,, =S, +G,Ly_;,®,;

I-§; =Sy +W;, = Sy + S0, = S (1+ @,);
[-§=5,+W,, =S, +G,L, ,(sina + o, cosa).

(37)

dogngdo dgmeg bJgdol dobgogom (bob. 2, 8) olod®ybgdgen dspo®by
Vgo@oamgddo [-XII o0sbpo®odgds ogogg go@Igagdomn 0d goblbgsggdom,
@md dgm@g LJgdol Oml begds mOmgmosbo g®ogol ©soM9bgds Lofyol
g mdomgmdsdo, Loopsbsi aodmdwobsmg VI, VII s V. {gd@oagddo
F930L dognols Losbgo@odm gm@dyagdo doowgdgb dgdogy Lobgl:

VII- S, = Sx +W,, = Sx + G Lix yu®; 5 (39)
G"zJ GTJVw

VII-S,;, =Sy, +0,85G, 3 beD-. + el (39)

V=35, =S +W, s =S + G, Ly - (40)

03039 300mdgddo  dogngdo  dgbsdg  ULgdol dobgogom (bob. 2, @)
V9o @oagddo I-XII o0sbyo®odgds opogg Ro@dygeagdon, 0d aoblbgsggdom,
@M  gogs 3gbgerol OMl  possaomegds s@s  a®9bEbg, s®sdgw
2ob0gaoslio@ob dbow dogodbg, Loowsbsi aodmdwobsdg VI, VII s V
Vgo@oagddo  Fggol  dogools  Loobyo®odm  gm@dygegdo, ©obod®bgdgen
d5300bg doowgdgb dgdogy Lobgl:
VII-S,,; =Sy +W,, =S, +G, %(— sina,) =S,;; + G Ly v (—19¢,) 5

1

w =0, a,., =30 (41
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GV, cosa,
VII=- Sy = Sy + W, = Sy + G, o5 cos +T3 (42)

Ly v .
\ Sv = SVH +\/\/2.7 = SVH + Gz ﬁsm a, = Svn + Gz LVH—Vtgal 5
1

o =0, o, =30°. (43)
yogodd@ols  dAogol  Lboddansgdg  Lo@godmm s  @obsd®ybgdgero
35200900l 939Lgeol WML, oMo osG3oMmgol Ao®Mgdg Gmeros
75 s
bowoi V, —@olind®ybgdgemo dogo@ols Lobdsdg, d/§4d.

Sd@opo@,  Fggbl  dog@  wedyBaggdgmo  dgmmwogol  Logygdggm by
Jomgdymos  goOdgagdo  Lofgg  dogoddo  Foboomdwgamdol  dogngdols
Loobao®odme 1 FgO@ogopsb XII {gdFomols homgeron s dglodsdolbag,
olodMYbgdgan doqo@do [ggol dognols Loosbpo@odme XIII §g@@ogowsb 1
V9o dogol  homgmom, @ols  Logydggerbgosi  dgbsdangdganos  Ladspo@m
JoObon®ggo  obswyo®ols  dopo@-dgrmyydo  Lgdolomgol  gosbys®odmm
Lbo(g30 o olod@ybgdgano  dopgo®gdols ©osdg@@mgdo s gobglbsbwgmm
d@ogols Loddansgdg.

dop0@-damyy@o  Lgdol (bob. 2, &) dobgegomn xowsdd@ol Ls§ g3
do200d0  [ggol dogools 2oblobwg@aggb mobdodwggdmdbon 1 (gd@omosb
oby hodggdol swyomoEsb — slsdMYbgdgmo  bogo@ol maowsb, dyds
membg bofggo dogodols dofywemdol XIII §g&@omsdwey.

I F90@omopsb Loggo®mm membg Lsfggo dspodols dofyomdols XIII
V9o @oasdwg Foboswdogamdols dogogdos

Sy = WS +WEHWE AW +WE + W, +WE W + W, + W, +W,, +

+W,, +W,, +W,, +W, , +W, ;.

5799dgs@gdgemo  dmd@smdoll wOmlL I {gaRomowst XIII §ga@oeols

homgerom [oboo@dwgamdols dogngdo 05baoM0dgds (28) s (29) gm@Iyangdom:

0,05 N 0,7-355-0,3085%-3,14-31
0,3085 0,1543-4-9,81-30-3

1-S =W/ +W,'=13-355-0,15 =154 g,

I-S, =S +W,, =S +G,L,_,(®, cosa —sina) =
=15,4+0,33-1000(0,2 - cos35° —sin35°) = —119,8 32
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oo Ly —1 o II §9d@ogwgdls dm@ol dsbdogno, 1000 3.
Mm-S, =S, +W,, =S, + S0, = -119,8+119,8-0,1 =-1198+12=-107,8 32
IV-S, =S, +W,, =S"+G,L .,y ‘o, = -107,8+0,33-100-0,2 =-101,2 3p;
oo Ly —1III wo IV §gd@oggdl dm@ols dsbdogoo, 100 3;
V-S§, =5, +W,, =S, + Sy, =-101,2+101,2-0,1 =-911 3p;
VI-S,, =S, +W; =S, +G,L,_y;®», =-91,1+0,33-50-0,2=-87,8 32;
oo Ly_yi =V wo VI {go@oangdl dm@ol dsbdogno, 50 9;
VII-Sy; =Sy +W,, +W,, =S, +Qnao+W,

Q-nV, 1500-0,4-1,0
bosi W, = gtl b — 9813 =204 30,

@oibgomo 360dgbganmdgdols hobidom dogomgdm:
VII-S;; =-87,8+1500-0,4-0,6 + 20,4 = —87,8 + 360+ 20,4 = 292,6 3.
VI - Svm = SVI +We.2 +W4.2 >

(31) ge@dyanols Jobggom gobao®odmdm W, wo W,, Lowowggdl:

950
W,, =0,86-9503|——>> 3268 o
2 10-0,2-60 -2 Jo
\/ .
w,, = S 005

ot 981-3

35625003030 Fobss@dgamdols dsgsls VI §g6@oado

VII- S, =292,6+326,8+32,3 = 651,7 3a.

IX— Sy = Sy +W,, = Sy + G, Ly x @, = 651,7+0,53-50-0,2= 657 gay;
Lo Lypx = VI s IX §9630agdls dm@ols dsbdogmo, 50 8;

X -8, =Sy +W,, = Sy + Sy@, = Sy (1+@,) = 657(1+0,1) = 722,7 goy;

X Vao@omowsb XI FgdHoasdeg LoFggo dopod0 aomsoseyomegds
bogBrgbol  as@9dg  doGomowo  9@ogol  demgol  dodsGogmgdom; 59
‘dgdmbgggodo

XI-S,, =S, +W,,,

boo
W,, =G,Ly x(sina+®, cosa),

AoEaobo a=90° s @ =0, 339690
W,, =G L x =0,53-10=53 3a,
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bowo Ly —d5Jbodsgny@o  dsbdogno  Ggols  a@9bRbdg  aobansg gdgemo
denm3osb  doMomoE  g@ogoby  odog@gdye  danm3odey
dogowmo 10 3 (podmdobodyg oJowsh, @md dglodengdgeno
0g4mb do®gdols 30053000 0530003 Ayggbobo
AOSbL3IMARbY);
XI — Sy =S5+W,, =722,7+53=728 3o
XII-Sy, =Sy +W,, = Sy, + S0, = S (1+w,) =728(1+0,1) =800,8 32.
XII Gga@oopsb XII Fgoh@omsdog LoFggo 53000 goos@aomogds
35°-0560 @ob®ol gymbom
XII- Sy, =S¢y +W,; =800,8+304 =1104.8 32,

[SNCNE
W, =G Ly _xmsina =0,53-1000-sin35° = 530-0,57358 =304 3a;

bowosi Lypxm —XII o XIIT §gd@oagdl dmeols dsbdogno, 1000 3.

XII Fgod@ogTo 0dbgds doJbodogoyg@o  Losbpos®odm  dogns, @mdenols
dobgogomsi  3obolobwg@gds  LoGgo®mem  dogo®oll  ©osdgB®o o
Nogodd®ols dAogols Loddansg@y.

N o5ddMol  0ddMogol  @amengddo  sbsgatygdol  asmgogolifobgdom
(PM@oEsh dHogodwyg) dBogsl dsJlodogydo Lboddansgdg 0bgds:

N = SanV,  1104,8-1,0
75-m,. . 75-0,85
N-ol dobgogomn go®dbggm gegdddm deogols 4A160S,Y3, @mdaols N, =15

=173 @gb.d. = 12,7 338,

336, N=3000 &/Fo.

Lo@gotmm  dogodols  Losbys®odme  dogowmen  dpa@somdols  dodsgol
bHH0gIN0 3mgBoEogbdho N'=2 ©> 33gdbgde:

T, = S =1104,8-2=2209,6 33,

bowoi T, —godpmgxo dogs.

dJowgogmo Lowowol T -0l dJobgogoon dogomol osdg@®o dgygodgos
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Abstract

In Georgia mountainous conditions as the primary goal of shelter wood cutting is
presented the protection of seedlings, regrowth, single trees, and that is most important,
protection the soil cover.

The modern logging technology is constantly being improved by implementation
of new, advanced technologies and way to improve the all means of production. The
development of technical solutions, such as transversal flying machines, self-loaded
skidding aggregates and other vehicles for direct removal of logs, will promote the
growth of forest resources and carrying out the complex mechanization of handling -
transporting processes.

Proceeding from existing natural factors and initial transportation conditions in
forestry mountainous woodcutting, the research of skidding methods impact on forestry
environment makes clear that the skidding with caterpillar roadway tractor in fully
loaded condition represents a step forward in forest ecology, but still, the comparison
with transversal cable logging machine are outlined by higher ecological and technical -
economic indicators, as in this case, the negative impact on regrowth, soil, and expenses
of 1 m® of logging will be decreased in several times.

-In this regard, in mountainous woodcuttings, with slope inclination more than
20°, at execution of selective shelterwood cutting, on the timber materials logging -
processing department are developed complex technological schemes and transversal
cable logging machines. in the mentioned skidding equipment the technical result is
achieved by the fact that the timber logging is carried out by the two combined phase and
provides by single main cable the logs consecutive, simultaneous bilateral continuous
transversal skidding and their longitudinal lowering on upper stock.

For the calculation of transversal cable logging machine main cable in the thesis
is considered located on different height hanging on supports single-span elastic cable.
Grounded on the proposed method is selected the physical variant of elastic cable
calculation and is obtained the equation for cable length determination — presented as
sum the integral, which the maximum deflection, maximum tension and a cable maximal
length is obtained by load location at middle of span, where after integral value
determination is developed the cablee whole length design formula.

Grounded on the proposed methodology is calculated the single-span cable
logging machine main cable maximal tension T, in working condition and mounting
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tension Ty - using the cubic equation; at span upper tower is defined the maximum
tension T,*and accordingly of breaking load is selected the cable required diameter - 27.5

mm.

Are developed the transversal cable logging machine’s cable-pulley schemes and
main cable traction force determination methodology; proceeding from the main cable
movement scheme are defined points of resistance forces application and are obtained
calculating formulas for mentioned resistance forces, due the consecutive summation of
resistance forces is defined maximal traction force of main cable, which includes all
types of resistance forces from initial point of motion to cable breakaway on drum.

For cable-pulley schemes of cable logging machine is conducted the main cable
calculation, where the logs skidding on the forest ground is carried out by special two-
wheeled carriage in semi-loaded condition, while the ropes are moving on the land
surface after passing the cart pulley; accordingly of the maximum value of total
resistance forces is defined the motor power of hoist and main cable diameter - 12.5 mm.

Proceeding from the equivalent power of operations cycle in the corresponding
cycle operations periods is calculated cable motion resistance forces and accordingly of
the working cycle equivalent power is defined the hoist motor power.

In the experimental part are conducted studies and are defined values of special
two-wheeled carriage’s rolling resistance coefficient in logs half-loaded state, with
skidding on different types of grounds - 0,11-0,35.

In the research process was developed fully new, original schematic and
structural solutions of transversal cable logging machine’s mechanisms, which are
protected by Authors Certificates and patents.

The proposed technological process and schemes, as well as developed to it
implementation of transversal cable logging machine represents a new stage at selective
shelterwood cutting, timber logging technology and development of machinery and
ensures the forest environment maximum protection and avoid at woodcutting multi
stage logging operations that is very important at operation in extreme conditions of
mountainous woodcutting.
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