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IEVADS

Uzlabojoties iedzivotaju materialajam stavoklim, arvien vairak pieaug vélme redzét sava
vidé un lietot individualiz€tas lietas, kuram zinams to izgatavotajs, ka ari, dodoties atpiita,
atrasties starp originaliem, estétiski augstvértigiem objektiem, kas ir aplikoSanas vérti, pilniba
vai dal€ji izvairoties no pierastas vides masveida razotu bezpersonisku produktu ielenkuma.
Lidz ar to svarigi apzinat, pilnveidot un attistit talak gadu simtus pardzivojusas tehnologijas,
kas ir ]avusas izgatavot tiikstoSiem gadu gaita apbrinotus objektus, lai nodroSinatu kvalitativu
un kvantitattvu atbilstibu Sodienas sabiedribas pieprasijumam.

Koka izstradajumi visos laikos ir lietoti gan dzives telpas organizacijai ka darba riki un
relaksaciju nodrosinosas vides neatnemama sastavdala. Koksne ka materials ne tikai lauj iegiit
nepiecieSamas formas un izturibu, bet arT saista uzmanibu un priecé ar savam faktiiram un
tekstiram gan ikdiena, gan svétku reize, pateicoties to daudzveidibai, lauj rast arvien jaunus
skattjumus, jaunus lietojumus arvid€ un interjera.

Sodien arvien plasak attistas koka izstradajumu/télu/ansamblu lietojumi rekreacijas un
izzinas objektos. Vairuma no tiem veidotaji cenSas rast originalus risinajumus, kas objektam
pieskir Tpasu veidolu, lai tas atskirtos no citiem, lidzigiem. Ne vienmer tie ir izpilditi vajadziga
kvalitate, arT tehnologijas reizém acim redzami nav izvEletas atbilstoSas. Arl telus
nepiecieSams atjaunot, to saimes papildinat ar jauniem, lai uztur€tu interesi atgriezties vél un
vel. Lidz ar to ir nepiecieSsams pilnveidot tehnologijas, informét gan potencialos lietotajus, gan
izgatavotajus, gan sabiedribu par to v&sturiskajiem aspektiem, iespgjam efektivai
pilnveidosanai, jaunam tehnologijam un iesp&jam racionali izmantot kokmaterialus, kas art
tiek risinats promocijas darba.

Paslaik Latvijas apskates objektos/ekspozicijas ir samera plasi parstavéti masivkoka
izstradajumi un infrastruktiiras elementi, kas citu artefaktu konteksta sniedz informaciju par
novadu/autoru/vietu, tai pat laika neviena no apskatitajiem objektiem nav konstatéta vienota
ekspozicijas sistéma, koncentréta uz padzilinatu kokamatniecibas tradiciju/ tehnologiju/
instrumentu veésturiskas attistibas izzinaSanu, vél jo vairak, uz kokapstrades tehnologisko
procesu pilnveidoSanu un inovaciju, seno zinaSanu un prasmju integréSanu ar Sodien
iespgjamam tehnologijam un iekartam. Saja konteksta ir acimredzama nepieciesamiba vakt,
analizét un koncentrét zinaSanas, pieredzi, artefaktus, piesaistit specialistus, lai veidotu un
aprikotu vietu, kur interesentus varétu iepazistinat ar kokapstrades vésturi, tehnologiskajiem
procesiem un attistit jaunas tehnologijas, iepazistinat ar iesp&jam racionali izmantot materialus,
integrét izstradajumos ekologijas principus un izplatit ,,zalas domasanas” principus, aptverot
arvien plasakus sabiedribas slanus. Minétas funkcijas sekmigi varétu tikt nodrosinatas uz esoso
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petijumu un savakto artefaktu bazes, veidojot specializétu kokamatniecibas muzeju ar arvides
un ieksvides ekspozicijam, kas kalpotu gan turisma, gan izpetes mérkiem, kokmaterialu radosu
un ekonomisku lietojumu, ka arT racionalu tehnologisko procesu un radoSu risinajumu
demonstracijam. Ta ka $ada daudzfunkcionala centra veidos$ana ir zinasanu, laika, darba un
materialietilpigs process, nepiecieSams riipigs visu attisttbas etapu planojums — jaatrod
piemeérota vieta ar atbilstoSu infrastruktiiru un pieejamibu, jaizstrada teritorijas zon&jums, celu
un taku shéma, arvides un iek$vides ekspoziciju un to mijiedarbibu koncepts, jarisina jautajumi
par artefaktu/objektu izveli, iegadi, izvietojumu, aprakstu veidoSanu, sistematiz€Sanu datu
bazes, procesa finanséSanu un paral€li jaizstrada jauna objekta populariz€Sanas plans. Lai
jaunveidojamais centrs nebttu tikai tirisma objekts, izveleétaja un izplanotaja teritorija
realiz€jot kokamatniecibas muzeja iekSvides un arvides ekspoziciju konceptualo planojumu,
jasak pétit un attistit jaunas kokapstrades tehnologijas, integréjot kokapstrades vésturiskaja
attistibas gaita uzkratas zinaSanas un pieredzi ar iesp&jam, ko piedava zinatnes un tehnologijas
attistiba Sodien. Ta ka lielgabarita masivkoka izstradajumiem noieta tirgus nav parak plass, pie
tam patérétajs nav gatavs sanemt vienveidigus izstradajumus, neatmaksajas lietot dargas
programmu vaditas (CNC) darbmasinas, ir veérts attistit efektivas roku darba tehnologijas,
izmantojot gan no seniem laikiem lietotus rokas instrumentus, kas loti efektivi ir arl
miusdienas, gan paSus modernakos elektriskos un iekSdedzes dzingju rokas instrumentus,
piemeklgjot atbilstoSus izpildinstrumentus. Nemot véra kokmaterialu augstas izmaksas un
augoSu nepiecieSamibu realizét katra jauna izstradajuma ekologiskas projektéSanas principus,
liela loma ir lietderigu atgriezumu veidoSanai, kas izmantojami citu izstradajumu
izgatavoSanai. Lai iegtitu lietderigi izmantojamus atgriezumus, nepiecieSams detalizeéti planot
gan pasSu tehnologisko procesu, gan veidot piegriesanas kartes ari tad, ja izstradajums tiek
izgatavots viena eksemplara vai neliela s€rija ar katras atseviskas vienibas individualizacijas
iesp&jam. Vel jo labak, ja So lietderigo atgriezumu iegiiSana tiek apvienota ar atri izpildamu
roku darba tehnologiju.

Darba aktualitate:

Latvijas teritorija nav daudz vietu, kur eksponéti koka amatniecibas darbagaldi un
instrumenti, vél jo mazak ir vietu, kur tiek pilnveidoti un demonstréti koka izstradajuma
projektéanas/ izgatavoSanas/ aizsardzibas tehnologiskie procesi. Sobrid pieejami apskates
objekti, kuros var atrast kadu vecu un pat unikalu kokapstrades darbagaldu vai instrumentu, bet
tas pazud citu artefaktu saimég, jo netiek pietickami analizéts kokamatniecibas aspekta. Tapat
Latvija ir saméra maz profesionalu kokt€lnieku, vél jo mazak tadu, kas lietotu racionalas
kokapstrades tehnologijas. Darba aktualitate, zinatniskais un praktiskais pienesums saistits ar
efektivu masivkoka objektu projektéSanas, apstrades metozu un tehnologiju pilnveidoSanu un
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dokumenté$anu, ka ari principiali jaunu metozu un tehnologiju izveidi tradicionali lietoto
papildinasanai, kokamatniecibas muzeja koncepcijas izstradi un praktisku realizaciju
eksperimentu gaita Gaujas Nacionala parka ainavu aizsardzibas zona, uz Ligatnes novada
pasvaldibas zemes Ipasuma, izveidojot un finansgjot Vienkocu parku, veidojot un testgjot ta
arvides un iekSvides ekspozicijas. Tas ir neapSaubams ieguldijums ne tikai Latvijas tlirisma
attistiba, bet ir jau devis, dod un dos iesp€jas un bazi, lai pétitu, saglabatu, attistitu un
popularizétu kokamatniecibas tradicijas, piesaistitu pé€tniekus un izcilus amatu meistarus,
studgjosos radosai sadarbibai, jaunu ideju un to realizacijas mekl&jumiem; ir radita vieta, kur to
varetu dartt pietieckami aktivi, kvalitativi, un nesaspiesti.
Darba mérkis:

e Izstradat un parbaudit efektivas metodes un tehnologijas radoSam lietojumam masivkoka
un vienkoc¢u izstradajumu izgatavosanai;

e Izstradat koncepciju, veikt nepiecieSamos pétijumus un realizét kokamatniecibas muzeja
teritorijas, arvides un iek$vides ekspoziciju planojumu un uzsakt to izveidosanu, ka ari
sabiedrisko aktivitasu kompleksu objekta integréSanai gan valsts tlrisma, gan p&tnieciskas
darbibas jomas;

Darba uzdevumi:

e Sakopot, sistematizet un analiz€t informaciju par Latvijas apskates objektos atrodamajiem
ar koka amatniecibu saistitajiem eksponatiem un infrastruktiiras elementiem;

e Apskatit ar masivkoka apstradi galaskiedra saistitas vésturiskas tehnologijas un apzinat
galaskiedra veidotu izstradajumu sortimentu;

e Balstoties uz eksperimentalu galaskiedras apstrades izpéti, izveidot jaunu metodi
detalizetu cilnveida skulptiru veidoSanai un izstradat efektivu kokgriesanas tehnologiju to
realizacijai galaskiedra, parbaudit izveidoto eksperimentalo cilpveida skulptiiru pretestibu
arvides apstaklu ietekmei;

e Apskatit dazadus dobto vienkocu izgatavosanas veidus, eksperiment&jot meklét efektivako
dobsanas veidu roku darba tehnologija.

e Balstoties uz dobsanas procesa iegiitajiem rezultatiem, izstradat efektivu paral€li Skiedrai
dobtu vienkoc¢u tehnologiju, ka ari piegrieSanas kartes vienkocu laivu izgatavosanai, kas
lauj iegiit racionalus atgriezumus;

e Izpétes un eksperimentu gaita apzinat problémas, kas rodas veidojot artefaktu replikas
vestures muzeju vajadzibam,;

e Izstradat saliktu lielgabarita koka skulptiru projektéSanas un izgatavoSanas tehnologiju,

ieklaujot fizikalo un digitalo modeléSanu, veikt tas test€Sanu un izgatavoSanas solu



fotofiksaciju Latvija lielakas, dinamiska kustiba fiks€tas lielgabarita skulptiras
projekteSanas un izgatavoSanas procesa.

e Balstoties uz sakopoto un analizéto Latvijas apskates objektu informaciju un darba
ietvaros izstradatam/ pilnveidotam tehnologijam, izstradat koka amatniecibas muzeja
koncepciju, arvides un iekSvides ekspozicijas, ar muzeja un koka amatniecibas
popularizésanu saistitas sabiedriskas aktivitates

Pétijjuma metodes:

Latvijas arheologisko artefaktu, arhivu, muzeju fondu un privato kolekciju apskate, ar
kokamatniecibu saistitu artefakatu fotofoksacija, masivkoka apstrades metoZzu un tehnologiju
apzinasana, iegitas informacijas analize, sistematizacija, daudzveidigu masivkoka objektu
izgatavoSanas un ekspluatacijas procesu test€Sana metozu un tehnologiju mijiedarbibas un
laika apstak]u ietekmes noveért€Sanai, fotofiksacijas un analize. Sarezgitu objektu fizikala
model&sana, virtualu trisdimensiju modelu veidoSana, konstrukciju aprékini. Eksperimentala
arheologisko artefaktu izpéte, pilna objekta rekonstrukcija péc atrastajiem fragmentiem,
repliku izgatavoSana materiala. Eksperimentala objektu izstrade apmekletaju reakcijas
novértésanai.

Zinatniska nozime:

Savakta, analiz€ta un klasificeta izklied€ta informacija par koka izstradajumiem,
apstrades metodém tehnologiskajam iekartam un instrumentiem, kas pieejami apskatei Latvijas
muzejos un citos apskates objektos, izstradata un aprobéta arvides objektos metode un
tehnologija cilntipa skulpttru grieSanai galaskiedra, koka lielizmé&ra saliekamu arvides objektu
projektésanas metodika, izveidota koka amatniecibas muzeja bazes koncepcija, uzsakta datu
bazes materiala un e-datu bazes veidoSana, artefaktu iegade/izveide un radita vieta zinatnisku
un praktiskas dabas pétfjumu veikSanai, jaunu masivkoka apstrades metozu un tehnologiju
izstradei.

Praktiskais pielietojums:

Izstradatas masivkoka un vienkocu apstrades tehnologijas noder jomas profesionaliem,
gan lai apzinatu un lietotu jau izstradatas metodes un tehnologijas, gan uz $o tehnologiju bazes
attistitu jaunas.

Izveidota Latvijas apskates objektu apkopojuma sistéma ir pamats informacijas
ievietoSanai un analizei par jauniem apskates objektiem, sistéma ievadot ne tikai informaciju
par Latvijas apskates objektos integrétajiem masivkoka artefaktiem, konstrukcijam, bet ari
apzinat, sakopot un strukturét informaciju par arpus Latvijas esoSiem objektiem/ krajumiem/

kolekcijam, kas atspogulo kokamatniecibas vesturisko un laikmetigo attistibu.



Izveidotais Vienkocu parks Gaujas Nacionala parka ainavu aizsardzibas zona ar taja
integréto toposo Kokamatniecibas muzeju ir vieta p€tniecisko un eksperimentalo aktivitasu
veikSanai, kas saistitas ar jaunu/pilnveidotu masivkoka objektu un to projektéSanas metozu
izstradi, jaunu/pilnveidotu kokapstrades metozu un tehnologiju izstradi, to testéSanu, iegiitas
informacijas sistematizéSanu un popularizé€sanu, ar kokamatniecibas, vestures, dabas izzinas
un zalas domasanas veicinasanu, ekspoziciju veidoSanu materiala un digitala forma.

Darba aprobacija:
Promocijas darba galvenas nostadnes un rezultati prezent&ti, apspriesti un guvusi
pozitivu vert€§jumu sekojosas starptautiskas konferences un seminaros:

1. R. Vidzickis, S. Kukle. Apstradats koks ainavu aizsardzibas zona. 3. Starptautiska
zinatniski — praktiska Gulbtivju un koka konstrukciju buvniecibas konference 2005. Riga,
Latvija, 2005

2. R. Vidzickis, S. Kukle. Vienko¢u parka koncepcijas izveide. RTU 46. starptautiska
zinatniska konference, Riga 2006.

3. R.Vidzickis. Dobto vienkoCu izgatavoSanas specifika un ekspluatacija. RTU
47. starptautiska zinatniska konference, Riga 2007.

4. R. Vidzickis, S. Kukle. Kokapstrades muzeja ekspoziciju konceptualie risinajumi. RTU
47. starptautiska zinatniska konference, Riga 2007.

5. R. Vidzickis. Vienkocu izstradajumi gulbiives interjera. 4. Starptautiska zinatniski —
praktiska Gulbuvju un koka konstrukciju biivniecibas konference 2007.

6. R. Vidzickis, S. Kukle. Materialas un elektroniskas datu bazes mijiedarbibas organizacija
koka tehnologiju muzeja. RTU 48. starptautiska zinatniska konference, Riga 2008.

7. R. Vidzickis. Lielizméra saliekamas skulptiras projekt€Sanas, izgatavoSanas un montazas

specifika RTU 49. starptautiska zinatniska konference, Riga 2008

Publikaciju saraksts:

1. R. Vidzickis, S. Kukle; Apstradats koks ainavu aizsardzibas zona. 3. Starptautiska

zinatniski — praktiska Gulbiivju un koka konstrukciju buivniecibas konferences pilnu
rakstu krajuma. Riga, Latvija, 2005. 67. — 71. lpp.

2. R. Vidzickis, S. Kukle; Vienkocu parka koncepcijas izveide. Rigas Tehniskas

universitates zinatniskie raksti; 9. s€rija, Materialzinatne, 1. s€jums, 100. — 109. Ipp.,
Riga 2006.

3. R. Vidzickis, S. Kukle, Kokapstrades muzeja ekspoziciju konceptualie risinajumi. Rigas

Tehniskas universitates zinatniskie raksti; 9. s€rija, Materialzinatne, 2. s€jums, 46. —

53. Ipp., Riga 2007.



R. Vidzickis, Dobto vienkocu izgatavosSanas specifika un ekspluatacija. Rigas Tehniskas

universitates zinatniskie raksti; 9. s€rija, Materialzinatne, 2. s€jums, 54. — 59. Ipp., Riga
2007.

R. Vidzickis, S. Kukle, Materialas un elektroniskas datu bazes mijiedarbibas

organizacija koka tehnologiju muzeja; Rigas Tehniskas universitates zinatniskie raksti;

9. sérija, Materialzinatne, 3. s€jums, 150. — 157. lpp., Riga 2008.

R. Vidzickis, Masiva koka griesana galaSkiedra; Rigas Tehniskas universitates

zinatniskie raksti; 9. s€rija, Materialzinatne, 3. s€jums, 158. — 163. Ipp., Riga 2008.

R. Vidzickis, Vienkoca laivu izgatavoSanas tehnologijas salidzinosa analize; Rigas

Tehniskas universitates zinatniskie raksti; 9. s€rija, Materialzinatne, 6. s€jums, 67. —
73. Ipp., Riga 2011.

R. Vidzickis, Saliekamu lielizméra koka skulptiru projektéSanas, izgatavoSanas un

montazas _specifika; Rigas Tehniskas universitates zinatniskie raksti; 9. s€rija,

Materialzinatne, 6. s€jums, 74. — 80. Ipp., Riga 2011.
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1. LATVIJAS DABAS PARKU UN MUZEJU APSKATS, ANALIZE

Apsekojot 58 tirisma objektus Latvijas teritorija, konstatéts, ka tie kopuma saméra
daudzpusigi atspogulo Latvijas dabas specifiku, vesturiskos attistibas posmus, veiksmigi

integré jaunveidojamos objektus un mazas arhitektiiras formas vidée, atklaj un veido ainavas,
uztur/atjauno ne tikai vésturiskas celtnes, bet ar1 vésturisko vidi ap tam.

Sakopota informacija par apsekotajiem objektiem un tajos atrodamajiem apskates
elementiem un to raksturojumi ir pamats vienotas datu bazes veidoSanai interesentu
vajadzibam valsts iekSien€ un arzemes.

Sastopamibas biezumu analize rada (1.att.), ka vairak neka 40 % apskates objektu
veido parki un dabas takas. Sameéra liela grupa ,,Muzeji” (18,3 %) atspogulo novada vésturi,

bagatinatu ar sadzives priekSmetiem, saglaba izcilu personibu dzives/darba vidi vai to raditos

darbus.
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2.att. Turisma objektos sakopoto koka izstradajumu tipu sastopamiba
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Saméra maz parstavéti tarisma objekti, kas atspogulo tehnologiju un tam atbilsto$u
instrumentu/iekartu un amatu prasmju vésturisko attistibu (2.att.).
Pilniba netiek atspogulotas prasmes savienot gadsimtu gaita uzkrato pieredzi un

panémienus ar modernam tehnologijam.

2. VIENKOCU UN MASIVA KOKA IZSTRADAJUMU IZGATAVOSANAS
TEHNOLOGIJAS AR ROKAS INSTRUMENTIEM

Nodala analizéti divi dobto vienkocu veidi (galaskiedra dobtie un paraléli Skiedrai
dobtie vienko¢i) un to tehnologiskas izgatavoSanas Tpatnibas.

Veikta vienko¢u abru, vannu, laivu un silu izgatavoSanas procesu analize, piedavata
atvieglota tehnologija to izgatavoSanai roku darba, kura apvienoti senie un misdienu rokas
instrumenti.

Apskatitas izveérsto un vienkarsi grebto vienkoca laivu izgatavoSanas procesu specifika,
analiz&tas atSkiribas.

Fotofiksacijas dokumentéts grebtas vienkoCu laivas izgatavoSanas process, veérSot
uzmanibu uz racionaliem darba panémieniem un to instrumentalo realizaciju, racionalu

materialu lietojumu (3.att.).

o ARPE = i ~
a. lezagesana b. Lielo atgriezumu c. Laivas piestrade ar  e. Laivas iekSpuses
Skérsam Skiedrai izcel$ana no laivas iekSpuses laivu cértamo cirvi smalka apstrade ar
laivas iekSpusé (kapli) pusapalo slimestu

3.att. Vienkoca laivas izgatavoSanas procesa posmi

Balstoties uz pieredzi vienkocu laivu izgatavoSana un fotofiksacijas rezultatiem,
detalizéti izstradats grebto vienkoc¢u laivu tehnologiskais process, eksperimentu rezultata
izveidotas tris piegrieSanas kartes materialiem ar dazadu zaru daudzumu taja (4. — 6.att.;

1.tab.).
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augSu
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1.tab.

4. — 6.att. apziméjumi, tehnologiskaja procesa izmantotie instrumenti

Nr. Apzim&juma nosaukums ApzIm&jums Pielietojamie instrumenti rupjai
apstradei
1 | Laivu izgatavoSanas karSu apzim&jumi | A; B; C
2 | PiegrieSanas karte, kur kokmaterials ir | A Motorzagis, kili, cérte, lenka
ar daudz zariem slipmasina ar zaga ripu
3 | PiegrieSanas karte, kur kokmaterials ir | B Motorzagis, kili, cérte, lenka
ar maz zariem slipmasina ar zaga ripu
4. | PiegrieSanas karte, kur kokmaterials ir | C Motorzagis, kili, cérte, lenka
bez zariem slipmasina ar zaga ripu
5 | Atgriezums no laivas apaksas Al; BI; Cl Motorzagis
6 | Lielais atgriezums no laivas augsas A4; B4; C4 Motorzagis, kili
7 | Mazie atgriezumi no laivas augsas A2; A3;B2; B3; C2; C3 Motorzagis
8 | Lielakie atgriezumi no laivas vidus All;Blla;Bl1b; Bllc; Cl1 Motorzagis, kili
9 | Mazie (ar cérti izc€rtamie) atgriezumi A9; A10; A12; B9; B10; B12; Motorzagis, cérte, lenka slipmasina
no laivas vidus C9; C10; C12 ar zaga ripu
10 | Lielakie atgriezumi no laivas vidus All;Bllc Motorzagis, kili
zaru vietas
11| Atgriezumi no laivas A7; A8;B7;B8; C7; C8 Motorzagis
priek3gala/pakalgala (sanskata)
12 | Atgriezumi no laivas AS5L; ASK; A6L; A6K; B5L; Motorzagis

priek3gala/pakalgala (virsskata)

B5K; B6L; B6K; C5L; C5K;
C6L; C6K

Nodala apskatiti dazadi parazitari un neparazitari koksnes vainu rasanas c€loni un to

ietekme uz dobto vienkocu laivu izgatavosanu, ekspluataciju .

Pétitas un analiz€tas vienkoCu laivu ekspluatacijas ipasibas, trikumi un defektu

novérsanas iespejas.

Paradits veids, ka ar dedzinaSanas metodi var paplaSinat caurejosSus dobumus

masivkoka izstradajumiem

Izveidots apskats un analizétas problémas, veidojot arheologisku priekSmetu replikas

muzeju kolekcijam.

3. VIENGABALA KOKA CILNU VEIDOSANAS SPECIFIKA

GALASKIEDRA

Dobti izstradajumi galaskiedra dazadas kultiiras veidoti jau kop$ seniem laikiem, bet,

apstradajot koku perpendikulari $kiedru virzienam, lietotas saméra sarezgitas, griti vadamas

tehnologijas. Saja grieSanas procesa jaseko, lai griez&jasmens atrastos pozicija attieciba pret

koksnes Skiedru, kas grieSanas procesa neveido izravumus (7.- 9.att.).
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7.att. Ozolkoka Skérsgriezuma 8.att. Kalta asmens pozicija griezot galaskiedru,
fragments (virsgja plakne) autora foto

palielinajuma

prs

o

LT

S

K

’ T

bbb bbb b b b bbb
Galaskiedras grieSana Galaskiedras grieSana
slipi pret Skiedru slipi pa Skiedrai

a — grieSanas virziens; b — skiedras virziens; ¢ — virziens, kura ir tendence novirzities griez€jasmenim

9.att. Griesanas virzienu shematisks attélojums

ArT Sodien tiek lietotas koka izstradajumu grupas, kas butu veidojamas galaskiedra, lai
nodros$inatu to pilnvertigas funkcijas un mehanisko izturibu.

Darba tiek piedavats jauns risinajums izmantot apveérstu koksnes grieSanas principu
galaskiedra siki detalizétu cilnpveida skulptiiru veidosanai, ka arT analizéta metodes specifika
un ilustrétas lietoSanas iesp€jas daudzveidigos praktiski realizé€tos objektos, kas testéti
arvides apstaklos, veikta procesu fotofiksacija (10.att.).

Piedavata galaskiedras apstrades tehnologija apvieno komplekta misdienu un
veésturiskos instrumentus, to lietojumu sakartojot pareiza seciba efektiva rezultata iegtiSanai

pec iespejas 1saka laika ar mazaku roku darba Tpatsvaru.
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5
iR
a — Kokmateriala sagatave b - Slipi nozageta sagataves
virsma

d - Masas nonemsSana e - Padzilinata masas f - Gatava kirzakas skulptiira
nonemsana

10.att. Kirzakas skulptiiras izgatavo$anas posmi, autora foto

Apskatitas atseviskas koksnes mehaniskas 1pasibas, kuras ietekmé gan tas apstradi
galaskiedra, gan ekspluataciju.
Noverteti ieguvumi veidojot nelielas cilnveida skulptiras galaskiedra:
a) galaskiedra nodro$ina paaugstinatu objekta un ta dalu mehanisko izturibu;
b)nodrosina iesp&ju izveidot smalkas detalas, kas ara apstak]os neatdalas;
c)iecerdta t€la atveidoSanai nav nepiecieSams veidot lielas skulptiiras no vairakam
detalam;

d)pareiza seciba pielietojot tehnologiju, darbs aiznem maz laiku un resursus.

Veikta galaskiedra veidoto objektu test€Sana arvidé un vertetas to Ipasibu izmainas
atkariba no ekspluatacijas Ipatnibam (11. — 12.att.; 2.tab.). Labak saglabajas, tie objekti, kuri
nav paklauti pastavigai mitruma ietekmei un kuriem nav straujas temperattru svarstibas, un
kuri apstradati ar antiseptikiem. Vairak bojajas objekta apaksgja dala, ja ta atrodas tiesa
saskaré ar zemi, tade€] iesp&ju robezas to nepiecieSams pacelt no zemes, veidojot podestus,

kas nodrosina gaisa apmainu zem objekta.
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11.att. Fragments no &rces (pa kreisi), mitrenes (centra) un brunurupuca (pa labi) atveida galaskiedra

péc 6 gadu ekspluatacijas arvidg, autora foto

12.att. Objektu pamatne péc 6 gadu ekspluatacijas arvidé. Mezaina apvidi (pa kreisi) un klaja vieta
(centra) novietoti uz zemes; no zemes pacelta (pa labi). autora foto

2.tab.
Objektu ipasibu vértéjums
Nr. | Novértejamas ipasibas apraksts Zem kokiem novietoti Klaja vieta
objekti mezaina apvidi | novietoti objekti

1 Objekta pamatnes dalas kvalitates vertejums, 4 5
kas novietota uz zemes
2 | Objekta pamatnes dalas kvalitates vertejums,
kas bijusi pacelta no zemes 8 9
3 Plaisu intensitate uz objekta augsgjas virsmas 8 6
4 | Trupes paradisanas intensitate objekta augSpuse 6 9
5 | Detalu atdaliSanas plaisasanas ietekmée 10 10
Kopa: 36 39

legiito vérte§jumu kopsumma (2.tab.) rada, ka labak saglabajas tie arvides objekti, kas

nav novietoti zem kokiem no€notas vietas, kaut gan dazas labas Tpasibas ir gan vienam, gan

otram objektu novietoSanas veidam. Kas attiecas uz plaisasanu, tad mazak plaisas rodas

objektiem, kas novietoti mezaina apvidi. Tas izskaidrojams ar mitraku vidi un mazakam

temperatiiru svarstibam. Bez tam mezaina vidé objekti nav tiesi paklauti saules starojuma

iedarbibai, kas biutiski ietekmé plaisasanas intensitati. Neviena gadijuma netika novérota

kadas detalas atdaliSanas no objekta (11.att.). Klaja vieta turétam skulptiram bija vairak siko

plaisu, bet tas nekadi nav ietekméjis siko dalu atdaliSanos no objekta. Mezaina apvidi

novietotajiem objektiem tika noverota virsmas apglumésana, kas savukart netika novérota
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objektiem, kas novietoti klaja vieta. Tie$i uz zemes novietoti objektiem gan mezaina, gan
klaja vieta raksturigi intensivi trupes tipa koksnes bojajumi pamatnes dala; no zemes

nedaudz paceltas skulptiiras tadi nav radusies (12.att).

4. LIELIZMERA KOKA SKULPTURU PROJEKTESANAS,
IZGATAVOSANAS UN MONTAZAS SPECIFIKA

Nodala apskatiti lielu koka skulptiiru plusi un minusi, to saglabasanas iespgjas ilgakam
laika posmam.

Veikts apskats par lielizméra koka skulptiram dazados laika posmos arpus Latvijas.

Apskatita Latvijas kokt€lniecibas attistiba, sakot ar neolitu (kad atrasti pirmie
kokt€lniecibas paraugi vai — kad veidoti senakie zinamie/ atrastie ?) Iidz musdienu
kokt€lniecibas tradiciju turpinatajiem. Veikts Latvijas teritorija izvietoto lielizm&ra skulptiiru
apskats.

Dokumentéta lielizméra saliktas skulptiiras (augstums ~ 6 m) projekt€Sanas,

maket€Sanas un realizacijas gaita, ve€rSot uzmanibu uz darbu ar pasititaju, ierobezotu

finansu, izv€l&tas vietas un tehniskas realizacijas mijiedarbibas optimizaciju (13. — 15.att.).

13.att. Ilustracija no Vika gramatas 14.att. Tela transformacija 15.att. Shema slodzu
,Dinits nak” lielizmera dinamiska objekta sadalfjuma analizei un objekta
skice balstu planosanai

[lustréta nepiecieSamiba veidot precizu fizikalu vai virtualu objekta modeli lielizméra
dinamiskas, vizuali atvieglotas, tai pat laika tehnologiski realiz€jamas skulptiras smaguma
spéku sadalijjuma analizei un balsta sistémas izstradei, ka ari tehnologiska procesa
planoSanai; maketéSana veikta meroga 1:10, lai precizi izprastu potencialas skulptiras
apjomus, planotu detaliz€jumu, saskanotu detalu izmerus ar materiala izmeriem, precizétu

savienojumu Iinijas un vietas (16.att.).
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16.att. Fizikala modela veidosanas etapi: Pamata karkass maketam (pa kreisi); fizikalais objekta modelis
(makets) M 1:10 (augstums — 60 cm) (attéls vidi); detalu dalfjjums uz maketa (pa labi)

Noteikts maket€jama objekta smaguma centrs, tilpums, Skérsgriezuma laukums un
masa, skengjot maketu ar 3D skeneri un m&rot parametrus datorprogrammatiras BCAD vide
(17. - 18.att.).

Apskatita virtuala maketa izveides iesp&ja ar 3D datorprogrammu un 3D printeru
palidzibu.

Balstoties uz iepriek$ iegiitajiem datiem, veikti slodZzu un balstu aprékini; izstradata

metodika lietojama jebkuras lielizméra koka skulptiiras projektésana.

~

17.att. Markieru izvietojums uz maketa (pa kreisi) un 18.att. Virtuala modela izveides procesa
koordinasu nolasiSanai ar skeneri (pa labi) autora foto atspogulojums monitora ekrana (pa kreisi),
virtualais modelis ar apzZimétu smaguma centru
(pa labi), autora foto

SlodZu un balstu aprékini

Objekta konstrukcija veido statiski noteicamu sistemu uz 3 vertikaliem térauda
balstiem, kuru horizontalo savienojumu veido tikai skulptiiras kajas, kas izgatavotas no
pilnkoka (vesela stumbra) materiala. Par cik kokmateriala elastibas modulis ir apméram
20 reizu mazaks neka t€rauda balstiem, tapéc var uzskatit, ka visu vertikalo un
horizontalo objekta slodzi uzpem tikai centralais balsts, kas p&c butibas ir vertikali

nostiprinata konsole. Tas noslodzes un aprékina sh€éma paradita 19. attela.
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Vertikalo slodzi, kas pielikta skulptiiras smaguma centra, veido figiiras kokmateriala
kopgjais svars. Sis svars kopa ar mainiga virziena véju izsauc ar1 konsoles greizo lieci, jo

lieces momenta darbibas plakne var nesakrist ar konsoles Skérsgriezuma simetrijas asi.

19.att. Centrala balsta izvietojums attieciba pret smaguma centru
sm.c — smaguma centrs; H — smaguma centra augstums;

L — attalums no balsta lidz smaguma centra projekcijai uz X asi

Skulptiras svara aprékina koka tilpumsvars piepemts ka vid&jais starp
buvnormativa LBN 206-99 noteiktajiem tilpumsvariem D2 klasei (konstrukcijas, kuras
tiek pastavigi samitrinatas), un svaigi cirstiem skujkokiem un lapkokiem ar mikstu koksni,
jo, neskatoties uz to, ka skulptiira izgatavota no sausa koka, nepiecieSama drosa rezerve
pastiprinata mitruma uznpemsanas un apledojuma gadijuma.

Objekta kopgjais svars aprékinams péc (1) formulas.

Pkop=Vkop.g (1)

kur Py, — kop@jais svars;
Viop - figiiras kopégjais tilpums, m’;

g — blivums, kg/m’.

Figiiras svara radito lieces momentu X ass virziena nosaka péc formulas (2).

kur L — attalums no balsta l1dz smaguma centra projekcijai uz X ass, cm.

Perpendikulara slodze no v&ja ietekmes aprékinama péc formulas (3).

W=k PS (kg) 3

kur k£ = 1,4 - aerodinamiskais koeficients;
P=v’/16(kg/m’) — maksimalais v&ja spiediens;

v =30 m/s — maksimalas v&ja brazmas;
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S= 3,84 m” - kop&jais kermena laukums frontala projekcija.

Lieces moments Y ass virziena (lieces moments uz saniem) aprékinams péc formulas.
My=w " H, “)

kur H - smagumcentra augstums.

Jebkuras nesos$as konstrukcijas aprékins tiek veikts, balstoties uz nosacijumu, ka
spriegumi, kas veidojas no pieliktas slodzes, neparsniedz spriegumus, kurus var izturét

lietotais materials.

M . .
o =— <R - stipribas nosactjums = W, =
W y nep

M
R, )
kur o - spriegums no slodzes;

W — skersgriezuma pretestibas moments;

M — lieces moments;

R, — metala tec€Sanas robeza;

W aep — nepiecieSamais Skérsgriezuma pretestibas moments.

M
W =—%unW, =—2=
YR YR (6)

y y

kur W, — skérsgriezuma pretestibas moments X ass virziena;
M, — lieces moments X ass virziena;
M, — lieces moments Y ass virziena;
R, - metala tecéSanas robeZa;
W, — Skérsgriezuma pretestibas moments Y ass virziena.
Vadoties no aprékinatajiem datiem, izv€las no sortimenta atbilstoSu metala profilu
vai cauruli
Parbaude, lai noskaidrotu, vai spriegums ¢ no slodzes ir mazaks par tec€Sanas
robezu péc formulas (7).
Mmax
kur R, — metala tec€Sanas robeza;
W — skersgriezuma pretestibas moments;

M,,.. — maksimalais lieces moments.

Lai nosacijums izpilditos, spriegumam ir jabiit mazakam par metala tecéSanas robezu

Ry,
21



3.tab.
Aprekinatie raksturlielumi eksperimentalajai skulpturai lietojot digitalas

modeléSanas procesa iegiitos izejas datus

Objekta tilpums m’ 1,64 m’

Objekta masa 1230 kg

Figiiras masas raditais lieces | 73800 kg/cm
moments X ass virziena

Lieces moments Y ass 66440 kg/cm

virziena (lieces moments uz

saniem)

IzvElétais té€rauda C245 ar tec€Sanas robezu R, = 2400kg/cm’ (240MPa)
izstradajums Kvadratveida caurule 80+, ar b = 80 mm, s =5 mm, W, = W, =

32,86 cm® (Izvélas kvadratveida cauruli, jo ta visas projekcijas
skatoties ir mazak redzama, neka dubult T profils).

P&c sadam metodém slodzes uz balstiem iesp&jams aprékinat jebkurai skulptiirai.

Izstradata materialu piegrieSanas karte (20.att.), instrumentu un apstrades iekartu
lietojumu sh&ma, paredzot iesp€jas tas savstarp&ji mainit, vadoties no apstrades vietas.
Aprekinatais objekta tilpums 1,640 m®, svars 1230 kg. Materiala racionalai izmantoganai tiek
veidota piegrieSanas karte (20.att.) atbilstosi detalu sadalijjumam uz fizikala modela (16.att).
Detalu konfiguracija tiek veidota pakapeniski, skatoties péc dalifjuma maketa un mérot katru
maketa izdalito detalu atseviski, un reizinot izm&ru ar 10, lai tas atbilstu paredz&tajam
mérogam. Izgatavotas detalas tiek salagotas pa pariem, trim, ¢etram, piecam un savienojuma
vietas korig€tas, ja nepiecieSams (21.att.). IzgatavoSanas procesa izstradatas racionalas
instrumentu lietoSanas metodes atbilstos$i izpildamajam operacijam un apstrades mezgliem,

kas sakopotas tabula (4.tab.).
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Instrumentu lietojums skulptiras ,,Dinits” izgatavosana

4 tab.

Instrumenta nosaukums

Veicamas darbibas

Materiala mizoSana

Materiala garumo$ana

g€Sana

— <

as masas izza,

IRupj

Rupjas masas piestrade, formas
piedzisana

\Virsmas gludinasana (1.etaps)

a)

kiedr

S

Virsmas gludinasana (2.etaps)
\Virsmas gludinasana (3.etaps)
Detalu galu piestrade (gala
Detalu savienojuma plaknu
piestrade (paraléli Skiedrai)

Tapu ligzdu ieurbsana

a

Koka tapu piezagesan

Detalu savstarpgja piestrade

a7a izgatavoSanas un

t

&ja mon

piestrades laika

IDal

Montaza

Zagi

Rokas zagis

>

Elektriskais kédes zagis

>

Benzina motorzagis

e

s

Elektriska rokas evele

iR ialls

Lenka slipmasinas

P[RR

Lenka slipmas$inu aprikojums

>

Ripas ar kédes zaga zobiem

Ripas ar cietsakaus€juma zobiem

Rupjas slipripas

Smalkas slipripas

Urbjmasinas

Jaudiga elektriska urbjmasina

Elektriska urbjmasina

Akumulatoru urbjmasina

Urbjmasinu aprikojums

Koka urbji (Itdz 10mm)

Spiralurbji (no 10 mm)

Spalvurbis

Slimesti

Taisnais slimests

Vidgji izliekts slimests

>

Stipri izliekts slimests

Mizojama lapsta

Kalti

Taisnie kalti

Vidgja lieluma izliektie kalti (2.,
3. Nr)

Kalti smagam darbam

Paligriki

Uzgrieznu atslegas

Limenradis

Lenkmérs

Metala skavas

23




Apalkoku piegrieSanas karte skulptirai "Dinitis"
=274 =262
E § 177 16 g
1000 1050
5900
=374 =365 =357
D & 14 1577 12 i
1050 1050 ' 1950
5900
A=441 =372
10 g
Q Q
C g 11 / 13 9
450 2050
5900
=575 _D=549 =528 =492
B § 4 5 1 8 9
1000 1000 850 1400 1500
5900
=676 =652 =635 =618 =591
18
A 8 2 3 6 7 g
19
930 “930 B50 650 800
5000

20.att. Apalkoku piegriesanas karte

Sniegts detalizéts tehnologiskas secibas apraksts, ilustréjot ar attéliem (21.att.), vérsot

uzmanibu uz problémam, kas radusas/var rasties un to risinagjumiem.

<32 AR

_Skulpfés daléja montaza

B s

Savienojumu piestrade,

Savienojuma parbaude divam (a) un 5 (b) autora foto izgatavosanas vieta, autora
detalam, autora foto foto

21.att. Salikta objekta detalu salagosana mezglos

Nodala sniegts detalizéts Latvija augstakas koka skulptiiras dal§jas montazas un pilnas

montazas apraksts, problému analize un realiz&tie risinajumi (21. -22.att.).
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a - Montazas sakums uz centrala b- Dalejl (pa krelsl) un pilniba (pa labi) samont&ta skulptura V1ka Pasaku
balsta parka (augstums — 6m), autora foto

22 att. Skulptiras montaza objekta uz nesosas konstrukcijas

23.att. Skulptra péc adu ekspluatacijas

P&c piecu gadu testéSanas arvide€, skulptira savu sakotngjo veidolu nav mainijusi un
turpina savu funkciju (23.att.). Detalu savstarp&jas salagojuma vietas savas pozicijas jiitami
nav mainijusas, dazas vietas verojamas nenozimigas nobides planoto normu robezas.
Parsvara visas nobides sakrit ar tam, kas veidojas skulptiiras detalu montazas bridi. Nedaudz
nolocitas ir dazas no metala spuram, kas liecina par parka apmekletaju veélmi uzkapt uz

skulptiras.

5. KOKAMATNIECIBAS MUZEJA IEKSVIDES UN ARVIDES EKSPOZICIJAS,
PARKA IZVEIDE UN EKSPERIMENTU REZULTATI

Planojot kokamatniecibas muzeja iekSvides un arvides ekspozicijas, vispirms veikta
izv€letas vietas esosas situacijas analize — atraSanas vieta, dabas veértibas, reljefa Ipatnibas,
apgritindjumi un novertetas nepiecieSamas korekcijas, veikta fotofiksacija.

Vadoties péc situacijas analizes, izplanotas kokamatniecibas muzeja iekSvides un

arvides ekspozicijas, izstradatas to struktirshémas (24.att.), teritorijas zon&jums.
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Koka amatniecibas muzejs

v

v

Telpu ekspozicija Ekspozicija parka
A A 4 A A 4 A A 4 A A A
Datu baze Darba masinas, Informativie Demonstrgjumi Vienkocu Sikceltnes Koka Koki daba
Darbagaldi stendi izstradajumi konstrukcijas
A 4 A 4 A 4 y A 4 A 4
| Materiali | | Zagi | | Veésturiski apraksti | Dazadu amatu | Gaismas kermeni | | Kletinas | Lapu koki
| Instrulmenti | | Evéles | | Attell | demonstrejumi | | Skuju koki
. . [ Laivas Slieteni _
| Tehnologijas | | Frezes | | Atsev1sk1 amati | Plengri | | | | | |
| Apdares veidi | UrbSanas, dobSanas | Instrumentl | | Siles | | Tualetes |
- masinas | ; d | | | i
Interjera T zstradajumi
ostradaiumi Virpas Citi Nojumes _
1zstra(liajum1 | rp | | Tanm— | | | | ) | Skulptaras
Eksterjera | Citi |
izstradajumi \
' -
Koka konstrukcijas Instrumenti - -
Pasaku, teiku teli

Jauni risinajumi

Modernas

| Rokas instrumenti |

| Meérinstrumenti |

| Paliginstrumenti |

24 .att. Kokamatniecibas muzeja ekspozicijas struktirshéma
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Izstradatas muzeja datu bazes struktirshémas un datu kodéSanas sisteéma.

Datu kodeésana dod iesp&ju gan datus novietot attiecigaja vieta, gan arl atrast péc
izveletajiem kriterijiem, vai p&c pilna koda, tadejadi koda jaieklauj visa svariga informacija
par attiecigo artefaktu. Nemot vera jaukta burtu/ciparu koda priekSrocibas, aprakstamo
artefakta parametru skaitu un to, ka ar viena cipara kombinaciju aprakstamais maksimalais
parametru skaits ir 9, bet divciparu kombinacija nodrosina tikai 99, atsevisku kod&Sanas
ItTmenu veido$anai ir lietderigi izmantot burtu ciparu kombinacijas, kas sniedz lielaku kopgjo
skaitu, rezerv@jot vienu vai divas zimes. Tada veida var izvairities no nesamérigi gara kopgja
koda, saglabajot piekluvi visai vajadzigajai informacijai un sist€mas elastibu kopuma.
Paredzéts izmantot visus latmu alfab&ta burtus bez garumzim&m, iegiistot iesp&ju ar vienu
Zimi pievienot 26 parametrus.

Tadgjadi, ja kodeéjama materiala vienas sadalas saraksta virkne ir garaka par 9 vienibam,
bet mazaka par 26, kodéSanai izdevigi ir izmantot burtus; savukart, ja virkne ir lielaka par 99
vienibam, izdevigi ir izmantot divu burtu kombinaciju ar iesp&ju iegiit 676 vienibas. Ja rodas
sarakstu virknes ar tendenci nakotné pagarinaties, bet precizu skaitu paslaik prognozet nevar,
tam jarezervé vél noteikts daudzums vietu. Ja nav iesp€ja ieklauties 99 rindas, izv€loties divu
burtu kombinaciju, var rezervét 676 vietas. Bez tam, burtus un ciparus miksg€jot, izveidotais
kods ir vieglak uztverams.

Balstoties uz teikto, koka izstradajumu materialajai datu bazei izveidoti seSi

klasifikacijas limeni, to aprakstiSanai piemérots devinu zimju kods:

1. Strukturshémas galvenais iedalijums (5.22.att.)

So koda vienibu raksturo cipars 0-9, raksturojot artefakta vietu koka izstradajumu
galvenaja iedalijuma, piem., koka lietas tiek apzimé&tas ar ciparu — 1.

2. Strukturshémas otra limena iedalijums

S1 koda dala sastav no diviem cipariem 00-99 un satur informaciju par otra limena
iedalfjumu, kas seko p&c galvena iedalijuma, piem., virtuves priekSmeti (5.22.att.) tiek
apziméti ar skaitli 22.

3. Strukturshémas tre$a limena iedalijums

S1 sadala koda aiznem vienu vietu un sastav no viena cipara. Tre$a limena iedalfjums
satur jau smalkaku informaciju par konkrétu koka izstradajuma veidu, piem., virtuves
deli (5.23.att) tiek apztméti ar ciparu 4 .

4. Objekta atrasanas vietas specifika

St koda sastavdala uzskatami parada objekta atrasanas vietas statusu. Tas parada, vai

objekts atrodas vai ir:
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1. atsevisks objekts; 4. muiza, pils; 7. dabas taka.
2. muzejs, arhivs; 5. parks;
3. rekonstrukcija; 6. atpiitas komplekss;
Koda $ai sadalai paredzeta viena zime — cipars (0-9), piem., ja tas ir parks, tad tas tiek
apziméts ar ciparu 5.

5. Objekta geografiska atraSanas vieta

Objekta geografisko atraSanas vietu identificé ar divu latipu alfabeta burtu kombinaciju,
kas apzimé pilsétu vai pagastu un/vai novadu, piem., pirmajai ierakstitajai atraSanas vietai
atbilst burtu kombinacija AA, otrajai AB, treSajai AC un ta lidz AZ, péc tam BA, BB utt.
AtraSanas vietai var pievienot arT precizu adresi, pieméram, Ergli (Braki), neveidojot papildus
koda vietu. Ja nepiecieSams veidot papildus klat v&l kadu kodu sadalu, tad attiecigi kodu
pagarina un papildina ar nepiecieSamo informaciju.

Piemérs: attéls ar galas déliti, kura kode&tais faila nosaukums ir 1 22 4 2 BG, kas

attiecigi nozimé Lietas (26.att.)/virtuves priekSmeti/virtuves déli (25.att.)/muzejs/Ergli (Braki)

Virtuves priekSmeti

/\\

Karotes Stativi Nazisi Virtuves deli Mieturi Stampas Miklas rulli Lapstinas

Limetie

Masivkoka

25.att. Virtuves priekSmetu iedalfjuma strukttirshema

Nodala piedavati arvides ekspoziciju un tehnisko bivju vizualie, ka ari tehnologiskie
risindjumi katrai zonai, ieskic€ts kokamatniecibas muzeja €kas vizualais veidols. Izstradata
arvides celu un taku shéma.

Veikto petijumu rezultata noteiktas optimalas objektu uzbiives specifikas, konstrukcijas,
pamatoti objektu izvietoSanas principi, izstradati risinajumi objektu sasaistes veidoSanai un to
integréSanai vide.

Eksperimentali veidojot arvides objektus un ievietojot tos daba, tiek veidotas
fotofiksacijas, objekti tiek testéti, aprakstiti un att€loti ar ilustracijam. Pirms objektu
ievietoSanas daba tiek veidota arT ainava.

Veikts sabiedrisko aktivitasu apskats un pienesuma vertgjums.
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Koka izstradajumi

v

v

v

v

v

v

Lietas Mebeles Arhitektoniskie Biives Transports Darbariki Citi
v v v v v v v

Apavi Aizslietni Balsti Akas Dzelzcela Bitenieku riki Atpiitas vietas
Ballas Bufetes Durvis Angari transports leroci Bara letes
Gaismekli Divani Gridas Baznicas Gaisa Kokapstrades Informacijas
Grozi Galdi Griesti Dzirnavas transports darbariki stendi
Izlietnes Gultas Jumti Dzivojamas ekas Masinas Kurpnieku Norades
Kastes Kresli Kapnes Estakades Ragavas instrumenti Podesti
Koferi Kumodes Logi Estrades Rati Lauksaimnie- Skulpturas
Lades Pakaramie Likas Halles Slepes cibas darbariki Renes
Mucas Plaukti Pamati Karkasi Trapi Mizikas
Paliktni Skapyji Sienas Lapenes Udens instrumenti
Puku podi Sofas Sijas Nojumes transports Tekstilnieku riki
Ramji Soli Pagaidu buves Zvejas riki
Rotallietas Stapuli Pergolas Medibu riki
Rotaslietas Taburetes Pirtis pagrabi Makslinieku riki
Tafeles Rotalu laukumi
Telpu dekori Saimniecibas
Tines ekas
Trauki Sastatnes
Tualetes lietas Sausas tualetes
Urnas Setas
Vannas Slieteni
Virtuves prieks- Tilti
meti (25.att.) Torni
Zarki Verandas
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SECINAJUMI UN GALVENIE REZULTATI

Apsekojot Latvija piedavatos 58 apskates objektus, sakopotas informacijas un foto fiksaciju
analize par tajos atrodamajiem apskates un infrastruktiras elementiem rada, ka saméra maz ir
iespgju iepazities ar kokamatniecibas tehnologiskajiem procesiem un to vésturisko attistibu,
parsvara atrodami etnografiski koka priekSmeti un miisdienu koka izstradajumi.

Analizgti un salidzinati galaskiedra dobto un paraléli Skiedrai dobto vienkocu izgatavoSanas
procesi, izstradata roku darba tehnologija lielu paraléli Skiedrai dobtu vienkocu (abru, silu,
abru, laivu u.c.) izgatavoSanai. Veikta piedavato tehnologisko procesu testéSana un foto/video
fiksacija.

Izstradatas materialu piegrieSanas kartes efektivai vienkocu laivu izgatavoSanai, kas atkariba
no zaru daudzuma materiala lauj iegiit racionalus lielgabarita atgriezumus citu objektu
veidoSanai.

Apskatita un analizéta specifika un problémas, ar kadam jasaskaras, veidojot masivkoka
arheologisko artefaktu replikas muzejiem, ilustrétas ar autordarbiem.

Piedavata jauna pieeja transformét tradicionali lietoto dobsanas principu to apvérsot detalizetu
cilnveida skulptiru izgatavoSanai galaskiedra, novertéti piedavatas metodes ieguvumi: a)
galaSkiedra nodroSina paaugstinatu objekta un ta dalu mehanisko izturibu; b) tiek nodroSinata
iesp€ja izveidot smalkas detalas, kas ara apstaklos neatdalas; c) ieceréta tela atveido$anai nav
nepiecieSams veidot lielas skulptiiras no vairakam detalam.

Izstradata roku darba tehnologija piedavatas metodes realizacijai nelielu siki detalizétu
objektu atveidoSanai galaskiedra, kombingjot rokas instrumentus, kas pazistami pat no 9.gs.,
ar misdienu modernajiem elektriskajiem un iekSdedzes instrumentiem aprikotiem ar
atbilstoSiem izpildpiederumiem. Piedavata tehnologija parbaudita, veidojot skulptiiras
galaskiedra, veikta procesu fotofiksacija, ka art ilgizturibas testi arvides apstaklos.

Veikts dazados laika periodos veidotu lielizméra koka skulptiru apskats, stabilitates
nodro$inasanas metodes, analiz&ti to plusi/minusi un saglabasanas iespgjas.

Projektéta un izveidota Latvija augstaka (~ 6 m) salikta koka skulptira kustiba, dinamiska
literara t€la ,,Dinits” ilustrativs atspogulojums, kas veidota no 18 koka detalam, nesosas
metala konstrukcijas un stiprinajumiem.

Detalizéti atspogulota skulptiiras fizikala un digitala modela (maketa) izstrade, planota
objekta smaguma centra, Skérsgriezuma laukuma, tilpuma un masas, slodzu un balstu
aprékinasana. Atspogulota montazas un materialu piegrieSanas kartes veidoSana, ka art

pievienotas instrumentu lietojuma shémas un tabulas. Skulptiiras tehnologiskais un montazas



10.

11.

12.

process atspogulots art fotofiksacijas. Kopuma sakopota informacija un pieredze ieverojami
atvieglos nakoso loti sarezgitu objektu projektésanu un realizaciju.

Vadoties no situacijas analizes, izstradatas Latvijas Kokamatniecibas muzeja iekSvides un
arvides objektu/kompleksu ekspozicijas, koncentrgjot tas Vienkocu parka teritorija Ligatné,
izstradats un realiz€ts daba parka zongums, celu un taku shéma, veidoti un vide testeti
tematiski eksponati, projekt€Sanas un izgatavoSanas procesi atspoguloti fotofiksacijas un
analizes kopsavilkumos.

Veikts sabiedrisko aktivitasu un to pienesuma apskats topoSajam objektam (ka tiirisma
galam&rkim), kuru veiksmiga realizacija ir viens no svarigiem nosacijumiem tirisma objekta
popularizésana un attistiba.

Promocijas darba ietvaros piedavatas masivkoka apstrades metodes un tehnologijas lauj
projektét un veidot specifiskus un unikalus, ekspluatacija izturigus arvides objektus, racionali

planojot un izmantojot procesa atgriezumus.
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INTRODUCTION

As welfare of the population is growing, a desire is also growing to see and use in our
environment individual things, whose author is known. The wish is also to find oneselves among
original, aesthetically valuable objects, which are worth to see, when relaxing, and partially or fully
to avoid the usual environment filled with mass production. Wherewith it is important to study,
improve and develop technologies survived through the centuries, which have allowed creating
objects admired for thousands of years, in order to guarantee quantitative and qualitative
compliance with the demands of contemporary society.

Wooden items have always been used both as tools to organize our living-space and as an
integral component of a relaxing environment. Wood as the material both allows to obtain the
needed form and endurance and attracts attention, and delights with its factures and textures both in
everyday life and on holidays. Thanks to its diversity, wood allows always to obtain new aspects
and new uses in outdoor environment and in indoor interior.

Nowadays the use of wooden objects/ images/ ensembles in the objects of recreation and
information is developing. In most cases authors tend to find original solutions attributing a special
shape to the object, in order to differentiate it from other similar objects. The required quality is not
always reached, also the technologies are not always chosen right. The images need to be renewed,
their families to be increased, in order to maintain the interest of visitors to return again and again.
Wherewith it is necessary to improve technologies, to inform potential users and creators, as well as
society about its historical aspects, possibilities for effective improvement, new technologies and
rational ways to use wood materials, and this is being solved in the doctoral thesis. Objects and
elements of infrastructure of solid wood are comparatively widely represented in sightseeing
objects and expositions of Latvia, which in the context of other artefacts offer information about the
territory/author/location. At the same time none of the examined objects provides a unified system
of exposition, which is focused on study of historical development of traditions/ technologies/
instruments of woodworking, still less on the innovation and improvement of technological
processes of woodworking and integration of traditional knowledge and skills with modern
technologies and devices. It is necessary in this context to gather, analyse and concentrate
knowledge, experience, artefacts, to involve specialists, in order to create and to equip a location,
where it would be possible to introduce the audience to the history of woodworking, technological
processes and to improve new technologies, to introduce to the possibilities of rational use of the
materials, to integrate the ecological principles into the products and to spread ,,green thinking”

among wider sections of population.
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The listed functions could be successfully ensured on the basis of existing researches and gathered
artefacts, creating the museum dedicated to woodcraft, consisting of outdoor and indoor
expositions, which would serve for aims both of tourism and research, and demonstrations of
creative and economical use of wood material, as well as rational technological processes and
creative solutions.

As the creation of such multifunctional centre is knowledge, time, work and material consuming
process, it is necessary to plan all the development phases very carefully- it is needed to find a
suitable location with appropriate infrastructure and accessibility, to draft the zoning of the
territory, scheme of the roads and trails, outdoor and indoor expositions and concept of their
interaction, it is needed to solve the questions of choice of the artefacts/ objects, purchasing,
locating, description, systemizing in data base, financing of the process, and at the same time a plan
of popularization of the new object has to be made. For the new-created centre to be more than the
tourism attraction, it is needed to begin to study and improve new technologies of woodworking,
while realising the conceptual planning of indoor and outdoor expositions of the woodcraft
museum, integrating knowledge and experience gathered during historical development of
woodworking with possibilities offered by development of contemporary science and technologies.
As the market for large scale objects of solid wood is not very big and the customer is not ready to
purchase uniformed products, it is not cost-effective to use expensive CNC machines managed by
programming, but it is worth to develop effective technologies of manual labour, using both
traditionally used manual tools, which are still very effective nowadays, and the most modern
electric and combustion engine manual tools, choosing the appropriate instruments for execution.
Taking into account the high expenses of the timber and the growing necessity to realise principles
of ecological projecting in every new product, creation of useful cuttings, which can be used to
create other products, plays major role. In order to obtain useful cuttings it is necessary to plan in
details both the technological process itself and create the cutting-out charts even if the product is
made in one copy or small series with the possibilities of individualization of each separate unit.
Even better if obtaining of useful cuttings is combined with the technology of manual labour, which
can be fulfilled fast.

Topicality of the work:

There are not many locations in Latvia, where the woodworking machines and tools are
exhibited. Still few are the places, where technological processes of planning/ creation/protection
of wooden objects are developed and demonstrated. Sightseeing objects can be found, where some
old and even unique woodworking machines or tools can be found, but they are lost surrounded by

other artefacts, because they are not sufficiently analysed in the aspect of woodcraft.
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There are comparatively few professional woodcarvers in Latvia. Still fewer those, who use rational
technologies of woodworking. The topicality of the work, scientific and practical contribution is
connected to improvement and documentation of methods and technologies of effective planning
and treatment of solid wood objects, as well as introduction of principally new methods and
technologies to supplement the ones used traditionally, development and practical realization of
concept of the woodcraft museum in experimental way in the protected area of the Gauja National
Park, on the grounds of Ligatne municipality, creating and financing the Vienkocu Park, creating
and testing its outdoor and indoor expositions.

This is doubtless a contribution not only for the development of tourism in Latvia, but it has already
secured, is offering and will provide possibilities to study, preserve, improve and popularize the
traditions of woodcraft, to involve researchers and distinguished craftsmen, students for creative co-
operation in search for new ideas and their realization. A place has been created, where it can be
done sufficiently active, qualitative and unrestrained.

Aim of the Work:

e To work out and test effective methods and technologies for creative use when manufacturing
solid wood objects and log-ware;

e To work out concept, make necessary researches and realize planning of the territory, outdoor
and indoor expositions of the woodcraft museum and to commence its fulfilment as well as
complex of public activities in order to integrate the object in tourism chain of the country and
in the sphere of research work.

Tasks of the Work:

e To gather, systemize and analyse information about exhibits and elements of infrastructure
connected to woodcraft, which can be found in sightseeing objects of Latvia;

e To examine the historical technologies connected to the treatment of solid wood in end grain
and to study the assortment of products made in end grain;

e Based on the experimental research of treatment of end grain to work out a new method of
manufacturing detailed moulding sculptures and to work out effective technology of wood-
carving to realize it in end grain, to test the resistance of created experimental moulding
sculptures to the influence of outdoor conditions;

e To examine different ways of making hollowed log-ware, to search for the most effective way
of hollowing using technology of manual labour;

e Based on the results obtained in the process of hollowing, to work out effective technology of
making log-ware parallel to the grain, as well as cutting-out charts for manufacturing of log-

boats, which allow to obtain rational cuttings;
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¢ During study and experiments to examine the problems, which are met making the replicas of
artefacts for the needs of history museums;

e To work out technology of designing and manufacturing of complex large scale wooden
sculpture, including physical and digital modelling, to test it and document the stages of
manufacturing of the largest sculpture in Latvia, fixed in dynamic movement, in photo-
fixation.

e Based on the gathered and analysed information of sightseeing objects in Latvia and
technologies worked out/ improved within the framework of the work, to work out the concept
of woodcraft museum, outdoor and indoor expositions, public activities connected to the
popularizing of the museum and woodcratft.

Methods of the Research:

Survey of Latvian archaeological artefacts, archives, museums and private collections,
fixation of artefacts connected to woodcraft in photography, study of methods and technologies of
treatment of solid wood, analysis of the gathered information, systemization, testing of
manufacturing and exploitation processes of different solid wood objects, in order to evaluate the
interaction of methods and technologies and influence of climate conditions, photo-fixation and
analysis.

Physical modelling of complex objects, 3D virtual modelling, calculation of the
constructions. Experimental research of the archaeological artefacts, full reconstruction of the
object based on the fragments found, making of replicas in the material. Experimental working out
of the object in order to evaluate the reaction of the visitors.

Scientific Meaning:

Information of wooden objects, treatment methods, technological devices, which are
accessible in museums and other sightseeing objects of Latvia have been gathered and systemized.
Method and technology of cutting moulding sculptures in end grain and methodology of designing
wooden complex large-scale outdoor objects have been worked out and approbated, basic concept
of woodcraft museum has been worked out, creation of material and electronic data bases,
purchase/ manufacturing of artefacts have been commenced, place has been created for scientific
and practical researches of working out of new methods and technologies of treatment of solid
wood.

Practical Application:

Worked out technologies of solid wood and log-ware treatment are useful for professionals
both to examine and use the developed methods and technologies and to develop new technologies

based on these.
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The developed system of gathering information about sightseeing objects of Latvia sets the
base for gathering and analysing information about new objects, including not only the
information about artefacts, constructions of solid wood integrated in the objects of Latvia, but
also studying, gathering and structuring information about objects/ stocks/ collections outside
Latvia, which are reflecting historical and contemporary development of woodworking.

The Vienkoc¢u Park created in protected landscape of the Gauja National Park and the
Museum of Woodcraft to be integrated within the Park provide the location for research and
experimental activities, which are connected to development of new methods of designing and
manufacturing of new/improved solid wood objects, development of new/improved methods and
technologies of woodworking, testing of those, systemizing and popularizing of obtained
information, promotion of recognition of woodcraft, history, nature and “green thinking”, creation
of expositions in material and digital form.

Approbation of the Work:

The main positions and results of the doctoral thesis have been presented, discussed and
positively evaluated in the following conferences and seminars:

1. R. Vidzickis, S. Kukle. Apstradats koks ainavu aizsardzibas zona. 3. Starptautiska zinatniski —
praktiska Gulbuvju un koka konstrukciju biivniecibas konference 2005. Riga, Latvija / R.
Vidzickis, S. Kukle. Timber Works In Protected Natural Environment. 3rd International
Conference of Log Home builders and Wood Construction Specialists. 2005. Riga, Latvia

2. R. Vidzickis, S. Kukle. Vienkoc¢u parka koncepcijas izveide. RTU 46. starptautiska zinatniska
konference, Riga 2006./ R. Vidzickis, S. Kukle. Nature Park Conception Development. 46th
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1. SURVEY OF NATURE PARKS AND MUSEUMS IN LATVIA. ANALYSIS

Surveying 58 sightseeing objects in the territory of Latvia, it has been stated, that they are
reasonably versatile reflecting specific character of Latvia’s nature, stages of historical
development, reasonably well integrating new-made objects and small forms of architecture in
the environment, discovering and creating the landscape, keeping/ renewing not only the
historical buildings but also the historical environment around them.

The gathered information about surveyed objects and sightseeing elements to be found in
those and their description make the base to create a unified data base for the needs of the
interested persons both within the country and abroad.

The analysis of occurrence shows (Fig. 1), that more than 40% of sightseeing objects are
parks and nature trails. Relatively large group “Museums” (18,3%) reflect the local history,
enriched with the household objects, preserve the environment of life/ work of distinguished

personalities or the works by them.
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Fig. 1. Occurrence of types of sightseeing objects in the territory of Latvia
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Fig. 2. Occurrence of types of wooden items gathered in sightseeing objects

The sightseeing objects reflecting the historical development of technologies and
appropriate tools/ devices and craft skills are comparatively poorly represented (Fig. 2).

The skills to connect the experience and methods gathered through the centuries to modern

technologies are not fully reflected.

2. TECHNOLOGIES OF MANUFACTURING LOG-WARE AND OBJECTS OF
SOLID WOOD USING MANUAL TOOLS

Two kinds of log-ware (the ones hollowed in end grain and ones hollowed parallel to the

grain) and specifics of their technological manufacturing are analysed in the chapter.

The analysis of manufacturing processes of following log-ware: kneading doughs, baths,

log-boats and mangers, has been made, a simplified technology of manual manufacturing has

been presented combining traditional and contemporary manual tools.
Specifics of manufacturing expanded and ordinary hollowed log-boats are examined, the

differences are analysed.
Manufacturing process of hollowed log-boat has been documented in photo-fixation, paying

attention to the rational methods and their instrumental realization, rational use of the material.

(Fig.3).
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a. Sawing in the b. Taking out largé cuttings ¢. Wear-in of a boat d. Fine treatment of inner
inner part of boat  from the inner part of the using boat cutting axe part of the boat using
across the grain boat (pickaxe) semi-circular drawing-

knife
Fig. 3. Stages of manufacturing a log-boat

Based on the experience of manufacturing the log-boats and the results of photo-fixation,
the detailed technological process of hollowing log-boats has been worked out, three cutting-
charts for materials with different knotliness have been made as a result of experiment (Fig. 4-6;

chart 1).
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Fig. 4. Manufacturing chart of a boat for timber with high knotliness
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Fig. 5. Manufacturing chart of a boat for timber with low knotliness
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Fig. 6. Manufacturing chart of a boat, if there are no knots in timber or it is possible to turn them up

Chart 1

Symbols used in pictures 4-6, tools used in technological process

Nr. Description of a symbol Symbol Tools used for rough treatment
1 | Symbols of manufacturing charts for A;B;C
boats
2 | Cutting-chart for timber with high A Motor-saw, wedges, pickaxe, angle
knotliness bench grinder with circular saw blade
3 | Cutting-chart for timber with low B Motor-saw, wedges, pickaxe, angle
knotliness bench grinder with circular saw blade
4. | Cutting chart for timber without knots C Motor-saw, wedges, pickaxe, angle
bench grinder with circular saw blade
5 | Cutting from bottom of the boat Al;BI1;Cl1 Motor-saw
6 | Large cutting from top of the boat Ad; B4; C4 Motor-saw, wedges
7 | Small cuttings from top of the boat A2; A3;B2; B3; C2; C3 Motor-saw
8 | Larger cuttings from middle of the boat | Al11; Blla; Bllb; Bllc; Cl11 | Motor-saw, wedges
9 | Small cuttings from middle of the boat | A9; A10; A12; B9; B10; B12; | Motor-saw, pickaxe, angle bench
(to be cut out using pickaxe) C9; C10; C12 grinder with circular saw blade
10 | Larger cuttings from middle of the boat | Al11; Bllc Motor-saw, wedges
in places of knots
11| Cuttings from forepart/ stern (in A7; A8; B7; B8; C7;C8 Motor-saw
profile)
12 | Cuttings from forepart/ stern of the boat | ASL; ASK; A6L; A6K; B5L; | Motor-saw

(view from above)

B5K; B6L; B6K; C5L; C5K;
C6L; C6K

Different reasons of faulted timber caused by parasites or other conditions and their

influence to manufacturing and exploiting of log-boats are examined in the chapter.

The features of exploitation of log-boats, deficiencies and possibilities to eliminate the

defects are studied and analysed.

The method has been shown, how to widen thoroughgoing hollows for the solid wood

products using burning.
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A survey has been made and problems are analysed, which can be met when making

replicas of archaeological objects for needs of the museums

3. SPECIFICS OF MANUFACTURING A SOLID WOODEN MOULDING IN
END GRAIN

Objects hollowed in end grain have been familiar to different cultures since ancient time,
but the technologies used to treat the timber across the grain have been relatively complicated and
hard to manage. In this cutting process it is needed to ensure that the cutting edge is located in the

position against the timber grain, which does not permit plucking. (Fig. 7-9).

Fig. 7. Excerpt of cross-section of oak wood Fig. 8. Position of chisel blade cutting end grain,
(top plane) increased author’s photo
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a- Cutting direction; b- grain direction; c- direction, in which the cutting blade tend to deviate

Fig. 9. Schematic depiction of cutting directions

Groups of wooden products are used still nowadays, which ought to be made in end grain,

in order to ensure their functioning of full value and mechanical endurance.
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A new solution has been offered in the work to use overturned principle of cutting timber in
end grain for manufacturing detailed moulding sculptures. Specifics of the method has been
analysed, usage possibilities, which have been tested in outdoor conditions, in versatile
practically realized objects have been illustrated, photo-fixation of the processes has been made
(Fig. 10).

The offered technology of treatment in end grain combines contemporary and historical

tools, arranging their usage in right order to obtain effective results in the shortest possible time

using least possible manual labour.

d - Removing of mass e- eep removing of mass - Finished sculpture of lizard

Fig. 10. Stages of manufacturing sculpture of lizard. Author’s photo

Certain mechanical features of timber have been examined, which are influencing both
treatment of timber in end grain and exploitation.
The benefits of manufacturing small moulding sculptures in end grain are examined:
e)end grain ensures better endurance of the object and its components;
f) ensures the possibility to make fine details, which are not detaching in outdoor conditions;
g)to create the chosen image it is not necessary to manufacture large sculptures consisting of
numerous details;
h)the job is less time and resources consuming, when technologies are applied in the right

order.
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Testing of objects made in end grain has been made in outdoor environment, the changes of
their features have been evaluated depending on the specifics of the exploitation (Fig. 11-12;
chart 2). Those objects are better preserved, which are not influenced by constant humidity, rapid
fluctuation of temperature and which are impregnated. The bottom part of the object tends to get

damaged more, if it is in direct contact with the ground, wherewith it is necessary to lift it within

limits, making a platform, which is ensuring the circulation of air under the object.

Fig. 11. Excerpt of figures of tick (to the left), woodlouse (in centre) and turtle (to the right) manufactured
in end grain, after 6 years of exploitation in outdoor environment, author’s photo

B/ )/

MY |

Fig. 12. Foundation of objects after 6 years of exploitation in outdoor environment. In woody area (to the
left) and in open place (centre), placed on the ground; raised above the ground (to the right), author’s
photo

Chart 2

Evaluation of features of the objects

Nr. | Description of the feature to be evaluated Objects placed under | Objects placed
the trees in woody area| in open space
1 | Evaluation of the foundation of the object, 4 5

which was placed on the ground

2 | Evaluation of the foundation of the object,

which was raised above the ground 8 9

3 | Intensity of cracks on the surface of the 8 6
object

4 | Appearance of decay on the surface of the 6 9
object

5 | Detachment of details caused by cracking 10 10

Total: 36 39
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The total sum of the obtained evaluation shows, that those outdoor objects are better
preserved, which are not located under the trees in shady places, although some benefits can be
attributed to both kinds of locating the objects. As to the cracking, fewer cracks are emerging in
objects, which are located in woody area. This can be explained by less humid environment and
lesser fluctuation of temperature. Besides, the objects in woody areas are not influenced by direct
sun, substantially influencing the intensity of cracking. No detachment of details has been
observed in any case (Fig.11). The sculptures kept in open areas had more fine cracks, but it has
not influenced detachment of smaller details from the object. Surface of the objects placed in
woody area has become slimy, which was not observed in objects placed in open space. Intense
timber decay of foundation is characteristic for objects both in woody and open area, if they are
placed directly on the ground; the decay has not appeared in sculptures raised above the ground.

(Fig. 12).

4. SPECIFICS OF DESIGNING, MANUFACTURING AND ASSEMBLING
LARGE SCALE WOODEN SCULPTURES

Benefits and deficiencies of large wooden sculptures are examined in the chapter, as well as
possibilities to preserve them for extended period of time.

A survey has been made about large scale wooden sculptures outside Latvia in different
periods of time.

Development of wood-carving in Latvia has been examined, starting with neolith (when the
first found wood-carving examples have been made) till the contemporary followers of wood-
carving traditions. A survey of large scale wooden sculptures located in Latvia has been made.

Process of designing, modelling and realization of large scale folding sculpture (height — 6
m) has been documented, paying attention to the work with the customer, optimization of

interaction of limited finances, chosen place and technical realization (Fig. 13-15).

Fig. 13. Illustration from Viks’ book Fig. 14. Transformation of the  Fig. 15. Scheme for analysis
“Dinits is coming” (“Dinits nak™) image into sketch of a large- of division of loads and
scale dynamic object planning of rests
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Necessity has been illustrated to create precise physical or virtual model of the object, in
order to make analysis of distribution of forces of the large scale sculpture, which is dynamic,
visually simplified, but technologically real at the same time, and to develop the system of rests,
as well as to plan the technological process. Designing has been made using scale 1:10, in order
to understand the volume of the potential sculpture very precisely, to plan the details, to

coordinate the dimensions of details to the measurements of material, to precise the lines and

points of connections (Fig. 16).

Fig. 16. Phases of making a physical model: Foundation carcass for the model (to the left); physical model of the
object 1:10 (height- 60 cm) (picture in centre); division of details on the model (to the right)

The centre of gravity, volume, area of cross-section and mass of the designed object have
been calculated scanning the model with 3Dscanner and measuring the parameters with computer
programmes of BCAD environment (Fig. 17-18).

The possibility to make virtual model using 3D programmes and 3D printer has been
examined.

The calculations of loads and rests have been made, based on the data obtained previously;

the worked out method can be used to design any large scale wooden sculpture.

~

Fig. 17. Positions of the markers on the model (to the left) and Fig. 18. Reflection on the screen of process of
reading of coordinates using scanner (to the right), author’s making the virtual model (to the left), virtual
photo model with marked centre of gravity (to the

right), author’s photo
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Calculations of loads and rests

The construction of the object creates statistically determinable system, resting on three
vertical steel supports, whose horizontal connection are made only by the legs of the
sculpture, made of solid wood (whole bole) material. As the modulus of elasticity of timber is
approximately 20 times less than that of supports of steel, it can be stated, that only the
central support, which is in point of fact a vertically ensured console, is holding whole
vertical and horizontal load of the object. A scheme of its loads and calculation has been
shown in Fig. 19.

The vertical load, which is put in the centre of gravity of the sculpture, consists of total
weight of timber of the figure. This weight, together with the wind of changing direction,
causes the crooked bending, as the plane of action of the bending moment can differ from the

axle of symmetry of console’s cross-section.

Fig. 19. Position of central rest relative to centre of gravity
sm.c.- centre of gravity; H- height of centre of gravity;

L- distance from the rest till the projection of centre of gravity on axle X

The unit weight of timber for the calculation of weight of the sculpture has been taken the
average one between unit weights for class D2 (constructions, which are constantly being
humidified), set in the building regulation LBN 206-99, and freshly cut conifers or deciduous
trees of soft timber, because, yet the sculpture has been made of dry timber, a safe reserve is
necessary in case of intensified humidifation and frost.

The total weight of the object is calculated using (1) formula.

Pkop:Vkop. 4 (1)

where Py, — total weight;
Viop - total volume of figure, m3;
g — density, kg/m’.
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The bending moment in direction of axle X, created by the weight of figure, is calculated

using (2) formula.
Mx = Pkop L; (2)

where L — distance from support till the projection of centre of gravity on the axle X, cm.

The perpendicular load by the influence of the wind is calculated using (3) formula.

W=k PS (k) )

where k=1,4- aerodynamic coefficient;
P=v"/16(kg/m’) — maximum pressure of wind;
v =30 m/s — maximum blasts of wind;
S'= 3,84 m” — total area of the figure in frontal projection.

Bending moment in direction of axle Y (bending moment sideward) is calculated using

formula.
My=w " H, “)

where H — height of the centre of gravity

Calculation of any load-bearing construction is made based on the condition, that the stresses,

which are caused by the applied load, do not exceed stresses, which can be endured by the used

material.
o= M <R, - condition of strength = W, = Rﬂ
y
5)
where ¢ — stress caused by load;
W — moment of resistance of the cross-section;
M — bending moment;
R, — limit of the flowing of metal;
Woep — necessary moment of resistance of the cross-section.
Mx M}/
Wx:R andWyzR ©)

Y y
where W, — moment of resistance in direction of axle X;
M, — bending moment in direction of axle X;
M, — bending moment in direction of axle Y;

R, —limit of flowing of metal;
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W, —moment of resistance of cross-section in direction of axle.
Based on the calculated data, the appropriate metal profile or tube is chosen from the
assortment.

Testing, if stress from load is lower than limit of the flowing using formula (7).

Mmax
Ry =2 <R,

(7)
where R, — limit of metal flowing;
W — moment of resistance of the cross-section;

M,yax -maximum bending moment.
For the condition to come true, the stress has to be less than the limit of flowing Ry

Chart 3
The calculated measurements of experimental sculpture using data output obtained by

digital modelling

Volume of object m’

1,64 m°

Mass of object

1230 kg

Bending moment in
direction of axle X, created
by mass of the figure

73800 kg/cm

Bending moment in
direction of axle Y (bending
moment sideward)

66440 kg/em

Chosen product of steel

C245 with flowing limit R, = 2400kg/cm’ (240MPa)

Square tube 80+, with b = 80 mm, s =5 mm, W, = W, = 32,86 cm
(A square tube is chosen, because it is less visible in all the
projections than double T profile)

The loads on the rests can be calculated for any sculpture using these methods.

The material cutting-chart (Fig. 20) has been worked out, as well as chart for use of tools
and treatment devices, foreseeing possibilities to change them reciprocally, based on the location
of treatment. The calculated volume of object is 1,640 m3, weight- 1230 kg. For rational use of
material the cutting-chart is made (Fig. 20) in accordance of distribution of details on the physical
model (Fig. 16). The configuration of details is made gradually, using the distribution in the
model and measuring every detail of the model separately and multiplying measurement 10
times, so it corresponds to the provided scale. The manufactured details are mated by pairs, three,
four and five, and the connection points are corrected if necessary (Fig. 21). The methods of
rational use of tools are worked out in the process of manufacturing, corresponding to the

operations in action and knots of treatment, systemized in the chart (chart 4).
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The use of tools manufacturing the sculpture “Dinitis”

Chart 4

Tool

Actions to fulfil

Barking of material

Cutting of material

Cutting out of the rough mass

'Wear-in of the rough mass, wear-in

of the form

Pressing of surface (stage 1)

'Wear-in of connection planes of the

Wear-in of ends of the details ( in
details (parallel to the grain)

Pressing of surface (stage 2)
end grain)

Pressing of surface (stage 3)

Drilling of pin dovetails

Cutting of wooden pins

Reciprocal wear-in of the details

Partial assembly during

imanufacturing and wear-in

IAssembly

Saws

Manual saw

>

Electric chain saw

<

<

Benzine motor-saw

<

<

Electric manual plane

P | A

Angle bench grinder

SRR

Equipment of angle bench grinders

>

Disks with chain saw teeth

Disks with firm fusion teeth

Rough sharpening discs

Fine sharpening discs

Drilling machines

Powerful electric drilling machine

Electric drilling machine

Accumulator drilling machine

Equipment of drilling machines

Wood drills (up till 10mm)

Twist drill (from 10 mm)

Flat wood drill

Drawing-knives

Direct drawing-knife

Medium bended drawing-knife

<!

<

Strongly bended drawing-knife

Double-ended crow bar

Chisels

Direct chisels

Medium size bended chisels ( Nr. 2.,
3)

Chisels for hard work

Auxiliary tools

Wrenches

Level gauge

Goniometer

Metal cramps
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Apalkoku piegrieSanas karte skulptirai "Dinitis"
=274 =262
E § 177 16 g
1000 1050
5900
=374 =365 =357
D & 14 1577 12 ﬁ
1050 1050 ' 1950
5900
A=441 =372
10 g
Q Q
C g 11 /13 9
450 2050
5900
=575 _D=549 =528 =492
B & 4 5 1 8 9
1000 1000 850 1400 1500
5900
=676 =652 =635 =618 =591
18
A 8 2 3 6 7 2
19
930 930 B850 650 800
5000

Fig. 20. Round timber cutting-chart

A detailed description of technological sequence has been provided, illustrating it with

pictures (Fig. 21) and paying attention to the problems occurred/ possible and their solutions.

Partial assembly of the
Testing of connection of two (a) and five (b) Wear-in of connections, sculpture on the
details, author’s photo author’s photo manufacturing grounds,
author’s photo

Fig. 21. Mating of details of a complex object in knots
A detailed description of partial and full assembly of the highest wooden sculpture in

Latvia has been given in the chapter, as well as analysis of problems and solutions realized

(Fig. 21-22).
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a- Beglnnlng of assembly on the b- Partlally (to the left) and fully (to the right) assembled sculpture in
central rest Viks’ Fairy-tale park (height- 6m), author’s photo

Fig. 22. Assembly of the sculpture on the load-bearing construction in the object

Fig. 23. Sculpture after 5 of exploitation

After being tested in outdoor environment for 5 years, sculpture has not lost its initial shape
and continues to fulfil its function (Fig. 23). The points of mutual mating of the details have not
changed their positions noticeably, insignificant displacements within planned limits can be
observed in some places. Mostly all the displacements coincide with those occurred at the
moment of assembly of details of the sculpture. Some of the metal fins have been folded a little,

showing the desire of the visitors of the park to climb on the sculpture.

5. INDOOR AND OUTDOOR EXPOSITIONS OF THE WOODCRAFT
MUSEUM, CREATION OF THE PARK AND RESULTS OF EXPERIMENTS

Planning the indoor and outdoor expositions of the woodcraft museum, in the first place the

analysis of existing situation of the chosen place has been made - location, nature values, specific
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character of the relief, burdens, as well as necessary corrections have been evaluated, photo-
fixation has been made.

Based on the analysis of the situation indoor and outdoor expositions of the woodcraft
museum have been planned, structural schemes of those have been worked out (picture 24),

territorial zoning has been provided
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Fig. 24. Structural scheme of Woodcraft Museum’s exposition
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A structural scheme of museum’s data base and system of data coding have been worked
out.

Data coding provides a possibility both to input data in the appropriate place and to find
them entering chosen criteria or full code, thereby all the important information about the
respective artefact has to be included in the code. Taking into account the advantages of the
mixed letter/digit code, the number of parameters of the artefacts to be described and the fact
that maximum number of parameters, which can be described using one digit combinations, is
9, but 2 digits provide just 99 combinations, it is preferable to use letter/digit combinations,
which provide larger total number of , when reserving one or two signs for creating separate
levels of coding. It is anticipated to use all the characters of Roman alphabet without Latvian
transcription signs, obtaining a possibility to enter 26 parameters using one character.

In that way if the chain of list of one section of the material is longer than 9 units and
shorter than 26, it is gainfully to use the letter for coding, if the chain is longer than 99 units in
its turn, it is gainfully to use the combinations of two letters with a possibility to obtain 676
units. If there are chains of lists with a tendency to prolong in future, but it is difficult to
foresee the precise number today, it is necessary to reserve a certain number of positions for
those. If it is not possible to fit in 99 rows, it is possible to reserve 676 positions. Besides it is
easier to comprehend the code, when letters and digits are mixed.

Bases on the previous assertion six classification levels are created for the material data

base of the wooden products, code of nine characters has been created to describe them:

1. Main division of the structural scheme (Fig. 5.22)

This unit of code is characterised by digit 0-9, assigning the position of artefact in the
main division of wooden items. For example wooden items are marked by digit-1.

2. Division of second level of the structural scheme

This part of code consists of two numbers 00-99 and contains information about division
of second level, which is following the main division. For example kitchen items (Fig.
5.22) are marked by number 22.

3. Division of third level of the structural scheme

This section takes one position of the code and consists of one digit. The division of
third level contains further information about each kind of wooden items. For example,
kitchen boards (Fig.5.23) are marked by digit 4.

4. Specifics of locations of the object
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This unit of the code depicts the status of object’s location. It shows if the objects is

located or is:

1. aseparate item; 4. manor-house; castle; 7. nature trail.
2. museum, archive 5. park;
3. reconstruction; 6. leisure complex;

This unit has one sign in the code- digit (0-9). For example, if this is a park, it is marked
by digit 5.

5. Geographical location of the object

The geographical location of the object is being identified by combination of two
characters of Roman alphabet, which depicts a town or rural municipality and/or district. For
example, the first entered location is marked by letter combination AA, the second- AB, third-
AC and so until AZ. Afterwards BA, BB etc. If it is necessary to add the unit of the code, then
the code is accordingly prolonged and necessary information is added.

Example: picture of meat board, whose coded file name is 1 22 4 2 BG,
correspondingly means Objects (Fig. 26)/ kitchen items/ kitchen boards (picture 25)/ museum/
Ergli (Braki)

Kitchen items

/\\

Spoons Stands Knives Kitchen Twirling || Pestles Rolling-pins Scoops
boards Sticks
Glued
I
Of solid
wood

Fig. 25. Structural scheme of division of kitchen items

The visual and technological solutions of outdoor expositions and technical buildings for
each zone are offered, the visual image of woodcraft museum building has been outlined.

The optimum specifics of structure of objects, constructions are defined as a result of
fulfilled research, the principles of location of the objects are justified, solutions have been
made for connections of the objects and their integration into environment.

Creating the outdoor objects in an experimental way and placing them in nature, the
photo-fixation is being made, objects are tested, described and illustrated. Before the objects
are placed into nature, the landscape is being formed as well.

The survey of public activities and evaluation of contribution has been given.
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Fig. 26. Structural scheme of division of wooden items




CONCLUSIONS AND MAIN RESULTS

Surveying 58 sightseeing objects in Latvia, the analysis of gathered information and
photo-fixation of the objects and elements of infrastructure to be found there shows, that
there are comparatively few possibilities to get to know the woodcraft and technological
processes and their historical development, mostly the ethnographical and contemporary
wooden items are displayed.

The manufacturing processes of log-ware hollowed in end grain and parallel to the grain
are analysed and compared, the manual technology for manufacturing large log-ware,
hollowed parallel to the grain (kneading doughs, mangers, boats etc.) has been worked
out. Testing and photo/video-fixation of offered technological processes is made.

The cutting-charts of material for effective manufacturing of log-boats have been worked
out, which allow to obtain rational large-scale cuttings for making other objects,
depending of knotliness of the material.

Specifics and problems are examined and analysed, which can be met making replicas of
archaeological artefacts of solid wood for museum, illustrated by ...

. A new approach has been offered to transform the traditional principle of hollowing,
overturning it for manufacturing of detailed moulding sculptures in end grain, the
advantages of offered method have been evaluated: a) end grain ensures better endurance
of the object and its details; b) a possibility is being ensured to produce small details,
which are not detaching in outdoor environment; c) it is not necessary to make large
sculptures of several details to create the intended image.

The technology of manual labour has been worked out to realize the offered method for
reproducing small, detailed objects in end grain, combining manual tools, known since 9"
Ct. and contemporary electric and internal combustion instruments, equipped with
appropriate executive accessories. The offered technology has been tested making
sculptures in end grain, the photo-fixation has been made, as well as the durability tests in
outdoor environment.

. A survey of large-scale wooden sculptures made in different time periods and stability
ensuring methods has been made, the advantages and disadvantages of those and
preserving possibilities have been analysed.

The highest complex wooden sculpture in movement in Latvia has been designed and
made, which is an illustrative depiction of literary image “Dinits” and consists of 18

wooden details, load-bearing metal construction and fastenings.
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9.

10.

11.

12.

Development of physical and virtual model of the sculpture has been reflected in details,
as well as the calculation of centre of gravity, area of cross-section, volume and mass,
loads and rests of the planned object. The development of assembly and material cutting-
chart has been reflected, schemes and charts of the use of tools have been added.
Technological and assembly process of the sculpture has been reflected in photo-fixation
as well.

Following the analysis of the situation, indoor and outdoor expositions of objects/
complexes for Latvian Woodcraft museum have been worked out concentrating them in
territory of the Vienkoc¢u Park, the zoning and scheme un roads and trails have been
realized, thematic exhibits have been created and tested in the environment, the planning
and manufacturing processes have been reflected in photo-fixations and resumes of
analysis.

A survey of public activities and their contribution has been made for the emerging object
(as tourism destination), a successful realization of whose is one of important conditions
in popularization and development of tourism object.

The methods and technologies for treating solid wood, which have been offered within
the framework of the doctoral thesis allow to design and manufacture specific and unique

objects, hardy in exploitation, planning rationally and using the cuttings of the process.
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