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Lokwalo lo, lo tshwanetse Borameag6, Borameago ba kago ya borurélo ba

bojang, baagiteke, batsayatshwetso, baenjéneré le maloko a ditifikeiti.
Go tsweletsa tshedimotsetso ya dimatereale mo go kaedi e, tsweétsweé amana le:

Thatchers Association of South Africa
Private Bag X 1015

Lyttelton

0140

South Africa

+27 (0)83-283-8429

admin@sa-thatchers.co.za

TUMELANO TSOTLHE
KE TSA MOKWADI

Kaedi e ya Kago ya Borurélo jwa Bojang mo Aforika Borwa ke phasalatso
ya mokgatlho wa Borurélé jwa Bojang mo Aforika Borwa mme ga se
tlhaloso ka botlalo. Tlhaloso ka botlalo ya Borurélé jwa Bojang mo Aforika
Borwa ke SANS 10407-2015 Kgatiso ya 2

Kaedi e, ke thoto ya Mokgatlh6 wa Aforika Borwa wa Borulélé jwa Bojang mo
Aforika Borwa mme ga go karolo epe ya phasalatso e, e e tla tloswang kgotsa ya
fetolwa kgotsa ya okediwa kwa ntle ga tshweetso ya bontsi jwa komiti ya
khuduthamaga ya TASA.
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KETAPELE

Mokgatlhé wa Boruréld jwa Bojang mo Aforika Borwa (TASA) o tlhabolotse lokwal6
le go fitlhélang ditlhokegd tse kgolo tsa mesupatsela tota wa tsepamo le tlamélo ya
marurélé a bojang le boleng go ya ka ditlhokegd tsa kemo tsa go farologana tsa
SetShaba sa Aforika Borwa.

Go ya ka tlhokegb ya minimamé ya dikemo. Tiriso ya kaedi e, e tlhalosa matereale,
ditirégd le mekgwa ya teko e etla dirisiwang go ya ditlhokegd tseé.

Lokwal6 le, le akgola melao ya kagd ya meagd ya SetShaba gape le SANS 10407 —
2015 Kgatis6 ya 2. Re tla solofela dikemo tse gore di nne le patelets6 mo go
bokamoso jo bo gaufi. Kaedi e, e tla thusa intasetari go baakanya se.

Go botlhokwa tota, lokwalo le, gape le tla tthama tem6g6 ya boikanyé mo intasetari.
Badirisi ba bofel6 le Barulédi ba tla kgona go e dirisa jaaka lokwal6 lwa tshupetso le
le tshegetsang Dikemo tsa SetShaba.

Go nnile le tihokegd e e feteletseng ya batho ba batSha mo intasetari gape le phetol6
ya dipharologané tsa seretala e na le tiragal6 e kgolo ya boleng jwa kumo ya bofeld.

Lokwalo le, le tshwanetse barulédi, borakonteraka, batsayatshweetso ba baagiteke,
baenjénére le makoko a ditefikeiti. TASA e tshwanetse go akgolélwa boiteko le
phétso ya lokwalo, se se tla abela intaseteri ya boitekanél6 le boikanyo ka go
lekanyetsa tema ya motshameko.

Rona mo SATAS re motlotlo go nna tsalana le TASA ka setifikeiti tsa maloko a bona.
Rona jaaka mokgatlhé wa go tthhomamisa ka ditifikeiti go botlhokwa go nna le tolamo
le pheletso ka go tthomamisa ga ditifekeiti le tshekatshekd mme mela ya kaedi e tla
re thusa gape ka go dira ka mokgwa tolamo le go lekana.

Re akgola le go lebogela botlhe ba ba ntshitseng seabe go dira lokwalo le, le kaelo e
kgolo e e tlisang pharologano mo intasetari.

Abe Stears
Mokaedi wa Tsamaiso
SATAS

SOUTH AFRICAN TECHNICAL AUDITING SERVICES (PTY) LTD
PO BOX 4443
RIETVALLEIRAND ="

0174
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KAMOGELO

Mokgatlhd wa Boruléld jwa Bojang mo Aforika Borwa o rata go leboga SAWPA (the
South African Wood Preservers Association/Mokgatihd wa Baboloki ba Dikgong mo
Aforika Borwa) go lebogela letlole le tShelete tsa go baakanya kaedi e.

PROMOTING TREATED TIMBER AND
THE USE OF TREATED TIMBER PRODUCTS
PRODUCED BY SAWPA MEMBERS

CHOOSE THE CORRECT HAZARD (H) CLASS:

H2 —= Low Hazard: Inside above ground

H3 = Moderate Hazard: Qutside above ground

H4 — High Hazard: Outside in ground

HS5 — High Hazard: Outside in contact with heawy wet soil or in fresh water
H6 — High Hazard: Prolonged immersion in sea water

FOR MORE INFORMATION ABDUT SAWPA MEMBERS
AND HOW TO CONTACT THEM, CONTACT

Tel: 011 874 1051
sawpaifglobal co ra
WA BAWDA.CO.Za Feam® AP S Tored Pressrvees A bbb
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MALOKO A TASA

THATCH

RISK AMCCEPTAMNCES

We are the only company fo specialise
exciusively in thotch insuronce ond
hove been doing o for over 20 years.

www.tra.co.za

Authorised Financiol Senaces Provides FSP 2317
Undiansritan by Compass inesoncs Comnany Limied FF 12148

MATT PENNEFATHER
Director
Tel: +27 13 7101
Cell: +27 B2 555
: Email: matt@Iett.cc
Website:  www.lctt.co.
— TREATED
p— 1,-!".'.!.3,53
_ Bringing the oubside inside,
making nabure your home...
‘www.waberfrontbhatchers.co.za

RATCHERS

083 4718298
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DITHANOLO

Ka lobaka Iwa boikaélélo jwa keadi e, go néélwa dithanold tse di latelang.

Bokhutlo Morago
botlase, bokhutlo jwa kutu ya borulél6 jwa bojang

Motho wa bokgoni
Mongwe yo a nang le katiso ya go lekana, tirafatsd, kitso le dithutégo tsa go thusa
ka botlalo ka tlhokegoé e e rileng.

Phapogo
Pharologand magareng ga selekany6 tota (ka tekanyd) le boémd gape le selekany6
se se totobetseng kgotsa boémo.

Go apesa

Tir0 ya go konyakonya dikhutlho-morago tsa borulélé jwa bojang kgotsa borulélo
jwa bojang jwa lotlhaka go ya kwa godimo ka /egaté go kuma bogodimo jwa go
siama jwa go thulama.

Lobalélo

Leloko la kota ya sedikadike se se nnye, ya tthamagano ka go bapa le molélwane wa
lekhubu, mo ditthéméso ka sekhutlé sa moja, le godimo ka tthamagané ya borulélo
jwa bojang

Phiphiteléla
Godimo ga borulél6 jwa bojang
B6al6 jwa bobédi godimo ga bbald jwa tshimologd

Boalo jwa go nusetswa
B6al6 jaanong jaana kwa godimo ga dikotana tsa borulél6 le dilobaléld, fa e leng
gore bokwatlase ka mo phaposing bo bénaléséga gantsi

Lebota la go tshegetsa
Lebdta la go bopéga la modird jaaka lebdta la go tshola morwalo o o tshwanelang ke
go tshegetsa borulél6 jwa bojang

Tshunuka
Thupa e e bapang le lobalélé ka mo gare ga lefutd la b6al6 jwa borulélé mme e bofa
materiale mo lobalélong go sirelétsa borulélo
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Tsheka-tsheko e e rasenala

Tsheka-tshekd go ya ka motho wa bokgoni wa go lekana ka tirafatsd ya tharabolold
go ya ka ditlhokeg6 le kakaretso ya tsamaiso ya seakanyo, palél6 le go naganéla
ditaol6 tsa go sekaseka tse di dumélélwang, go ya ka kgobokanyd ya diphokots6 go
tswa mo tshedimosetso e e leng teng, dipatlisiso le datara, teké e e tshwanetseng le
tirafatso ya tirélo

Sethalwa sa rasenala (Boenjenéré jwa molelo)

Sethalwa se se dirilweng ke motho yo a rejesetarileng go ya ka melawana ya
Boenjenéré jwa Boithutelo, 2000 (Tird ya No. 46, 2000), jaaka rraenjenéré wa
boithuteld kgotsa rratékénolojisite wa boenjenére jwa boithuteld, mme e tlwaetse go
lemogiwa ka go nna le tirafal6 e e tthhokegang le katiso ka go tsaya karold mo
ditshekatshekong tsa rasenala kgotsa dithalwa tsa rasenala mo lobakeng Ilwa
Boenjenéré jwa molelo.

ELATLHOKO: Se ke thanold e e tlwaelegileng, go dirisiwa fa go sena thanold e ngwe
e e ka neelwang, kgotsa fa go sena direferénsé tsa go tlholwa ka dikemo tse
dingwe. Dikarolo tse dingwe tsa SANS 10400 di na le dithanol6 tsa tlhago e e rileng
e e maleba le dithupiso tsa bone.
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TSAMAISO YA POROJEKE
DITLHOKEGO

Kago ya maruléld a bojang le dipopégb ke kgwébd e e tlhaolegileng. Kwa ntle ga
gore bokima kgotsa bonnye ba sebopégo bo ntse jaang. Melawana e kaya ka
tlhomamo gore sethalo le thulaganyo tsa gore sebopégo se tlile go lebega jang di
tshwanetse go thala ke moagiteke kgotsa moenjenéré wa dipopégd. Sethalo se
tshwanetse go duméla melawana ya kagd ya Mmasepala le SetsShaba (SANS 10400-
L, SANS 10400-T le SANS 10407 (Totobetso ya borurél6 jwa bojang).

BAAGITEKE LE BAENJENERE

Moagiteke o tla neela mmasepala dithulagany6 jaaka fela e le motho yo a nonofileng
mme a rejésitarileng le SACAP, Khansele ya Borutegi ya Baagiteke ba Aforika Borwa,
a ka kgona go neela dithulagany6. Mong wa legae yo a rejésitarileng go tla tihokega
gore a saene diforomo tse di rileng tsa mmasepala go neela moaagiteke tetla ya go
neela dithulaganyd mo boemong jwa bone. Khopi nngwe le nngwe e tshwanetse go
neelwa le thaetlélé ya molawana wa dithoto e tihokega gape jaaka ditlhokego tsa
théd tsa go neela

Thulaganyo e tshwanetse ke go dumelwa ke Mmasepala le moenejénéré wa
dipopégb (motho wa bokgoni), o tla seka seka gape go netefatsa gore a e
tlhémamisa dikemo tsotlhe le melawana ya phets6. Moenjénéré o tla tshwanela ke
go ntsha setifikeiti sa A19 sa go dumélana le dikemo le melawana. Kwa ntle ga
setifikeiti seo, mmasepala o ka se kgone go saenela thenolo ya popégb epé.
Motlhatlhobi wa dikagb o tla ntsha setifikeiti sa Phetso se se tswang kwa Mmasepala
kwa bofélélong fa ditlhokegb tsotlhe di kopane. Boago bo bo ka letlélélwa go
rekisiwa kgotsa go rekiwa kwa ntle ga setifikeiti se.

Fa o dirisa motho yo a nang le bokgoni gape go go letléléla gore o nne le popégo e
e thadilweng ka kakanyo e e akaretsang melawana ya molel, se se thusa mong wa
legae fa e tla mo inSorénse. Fa ditsela tsa tshireléts6 ya moleld di beiwa sentle,
dikhamphani tsa inSorénse di batlana le di phorémeyamo tsa kwa tlase tse di
thusang mong, e seng fela ka ditShelété gape le ka go neela kagiso mo kakanyong.
Motho o a na leng bokgoni, o a réjésitarilweng go ya ka melawana ya Tiro ya
Boithuteld jwa Boenjénéré, 2000 (Tiro ya No.46, 2000), jaaka rraenjenéré wa
boithuteld kgotsa rratékénolojisite wa boenjenére jwa boithutelo, mme e na le
tirafalo e e tihokegang mo lobakeng Iwa Boenjenéré jwa molelo.
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Gape e tla neela Mmasepala sethalo se se Rasenale se se kopiwang gantsintsi ke
Lefapha la moleld mo dimmasepala, go bontsha dipalelo tsa mefutafuta tsa go
bontsha gore borulél6 jwa bojang bo ka se ba nne le tshupamolato go dikago tsa
baagisani.

Tirafatso ya péréko e e bosula, boleng jwa materale o o dirisitsweng le bo se teng
ba dithulagany6 tsa go amogeléséga gape le kwa ntle ga go neéla le ditifikeiti tse di
tlhokegang, sé se padimoga leina la intasetari. Go tloga ka nako ya ditshimolol6 ya
TASA ka 1 Janaware 2006, mabaka a tona a mabedi go tlhhdma katlég6 kgotsa
tlhaél6 a lesomo la borulél6 jwa bojang, a rotoga, go twe:

1. Tlhokomelo ya setsha ka motho yo a naleng kitso tota
2. Boleng jwa materiale le péréko e ntle

Maruléld a bojang jo bo agilweng kwa ntle ga dithulagany0 tsa go amologeléséga
gape go sena tlhokomelo ya raenjenéré wa bokgoni, a bakile go opiwa ga ditlhdgo
tsa badirelwa le TASA. Peréréko e bosula, mathata a kago le dimateriale a métlana
tse di dirisiwang di tlisa bopaki ka botlald jo bo ka dirisiwa ke badirelwa go suwa
rakonteraka. Borulél6 jwa bojang mo Aforika Borwa bo tshwanetse ke go agiwa go
ya ka ditlhkego péréko tse di rileng tsa SANS 10407 — 2015 Kgatiso 2 (Kao ya
Boruléld jwa Bojang) le SANS 10400

(Melawana ya Boag0 ya SetShaba ka referénsé ya kgaolo ‘L")

Kgatlhegd e molemo ya badirelwa ke go netefatsa gore kumako ya ditlhokegd
tsotlhe ya arabiwa gape le go botsa fa moagi wa borulél6 jwa bojang a réjésitarile le
leloko la TASA. Ka go tlhoma porojeké e ya Boruléld jwa Bojang go netefatsa
ditlamérago ka katlégo le tsamaiso e senang mathata.

BORAKONTERAKA BA BORULELO JWA BOJANG

Go tlhopa ga rakonteraka wa borulélé jwa bojang ke kgatd e botlhokwa tota mo
tsamaisong. Go botlhokwa go netefatsa gore rakonteraka o réjétarile le TASA,
Thatchers Association of South Africa. Baagi botlhe ba go réjésitara le TASA ba
Borulél6 jwa Bojang ba tshwanetse go sala ditlhokego le melawana ya boleng jwa
borulél6 jwa bojang, morago. Jaaka go builwe, intasetari ya boruléloé jwa bojang ke
setsha se se kgethegileng mme go tlhopha rakonteraka wa go tlhotlhwa tota e ka ba
e le phosd ya mong e turang tota.

Go na le dithéo tse di rileng tsa boruléld jwa bojang tse di tshwanetse go salwa
morago. Go amogela tsamao ya botshelo jwa boruléld, go tshwanetse go salwa
morago melad e rileng e e seng mo pepénéneng go ba e seng batseneledi, jaaka
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dikhutl6 tsa borulélo, boemo le sekhutld sa mesele ya metsi e e leng maleba go
dipopégb dingwe tsa togamaano ya ntlha. Polane ya bodilo le tsholetsd ya boag6 di
tlhotlholetsa sethalo sa dipopégo tsa boruléld, go le gantsi di ama le tthomamo ya
dipopégb tsa boruléld, bogolo tota fa go na le mekwatla ya bogodimo le dikgatlhano
tsa borulélo. Dikgatlhand tse, ga di letléléle go bewa ga ditshegetsi tse di nonofileng,
gantsi ga gona mabota a tshegetsod go thiba tlhoko ya tshegetsi e e kgonang.

Ka mogopolé wa tse di kwadilweng mo godimo, moagiteke, mo kgatong ya
thulaganyo le go thala, o tshwanetse go rerisana le mongwe o mogolo wa intasetari
go baakanya le go fetola sethalo le go netefatsa tthhomamo tota ya popégd mme le
go godisa mokoro ka lebaka la go baakangwa ga dithulamo tsa borulél6 le boemo ba
mesele ya metsi ka kakaretso ya sethal sotlhe sa borulélo.

Go sekaseka sebopégb sa boruléld jwa bojang raenjénére o tla tlhoka sethalo sa
sebopégb sa boruléld jwa tshitshinyo ka go balela saese ya dipala le dipalo le
molagare wa dipakéla tse di tthokegang mo bokopany6 jwa mefutafuta.

Gantsi mo malatsing a, maruléld a bojang a agiwa kwa ntle ga methalo ya dipopégd
le tshekatsheko. Ka jalo morago ga se, go thata, gape go a tura go e fetola, ka nako
engwe gago kgonagale. Ka methalo ya botlalo moagiteke a ka kgona go atlhola
diasetetiki tsa sebopégb gape le go tsShentsha dintlha ka kgatlhand le raenjénére go
thusa modirelwa.

DIPOTSO TSE DI THUSANG FA GO THAPIWA
RAKONTERAKA

A Rakonteraka o:
1. itsanye le SANS 10407 — 2015 Kgatis6 2 E Totobetseng
2. itsanye le Melawana ya Kago ya BosetShaba
3. Ke leloko la TASA (Mokgatlhoé wa Borurél6 jwa Bojang mo Aforika Borwa
| Thatchers Association of South Africa)
Nomoro ya gagwe ya maloko ke efe
A rakonteraka o rejésitarile VAT
Feme ya gawe e ntse e dira sebaka se se kana kang
O na le direférénse go tswa mo:
a. Diagiteke
b. Boranenjénére
c. Badirelwa
8. Bofelél6 jwa Diporojeke, Potefoliyo
9. O na le dithulaganyetso tsa go tlhokega le badiri ba ba katisitsweng
10. Go tla tlisiwa konteraka e kwadilweng ya tumaland ya batsayakarold

Nou bk
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11. Go dumelana le gore ke mang yo otla nnang le boikarabeld go babaléla
methal6 ya sebopégo se se tlhokegang le dithulaganyd tsa kagob le go
siamisa thebolo ya baitseanape ba maleba.

12.Rulaganyetsa ditlhatlhobo tse di tthhokegang le go amogela ditifikeiti tsa
kgololo le ditifikeiti tsa boenjénére tse di tthhokegang.

13.Ke mang yo a tla nnang le boikarabelo ba insorense ka nako ya kagd

14. A rankonteraka o neela tiisetso tsa tir6 le ditiretala.

DIPOTSO TSE DITLAMO TSA INSORENSE DI KA DI
BOTSANG

Dipot0 tse di tiwaelegileng tse ditlamo tsa InSorense di ka di botsang:

- Leina la khamphani ya gago ya borulél6 jwa bojang ke eng?

- Boemo jwa jaanong jwa borulélo ke eng?

- A boagb jo bo tsentswe gape bothale?

- Kagob ya mabota (setena & seretse, kota)?

- A khitShi e na le sileng ya konkereiti?

- A kag0 e na le dintshamosi?

- Fa o re ENG, e gola go feta mola wa borulél6?

- O dirisa melel0 e e bulegileng, e tukisa ke dituki tsa komota (g.k. kota)?

- A dintshamosi di tsentswe dikemiso-thanya?

- A kago0 e e na le diphetisi tsa legadima tse di amogelesegang?

- A boruléld jwa bojang bo abaletswe ka thulagany6 ya go tima molel6?

- A kago e e tshiréléditse ke dithulaganyo tsa sekolobisa?

- Go tsentswe lethompo la go tima molelé mo lefelong?
O na le Setifikeiti sa Tumelano sa motswedi wa bokgoni kgotsa
makwalotshup0; kgotsa ka thefosano; Setifikeiti sa Boenjénére?

- Ke eng bookgakala ba gago le seteiSene sa molel6?
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TSAMAISO YA POROJEKE YA KATLEGO

1. Methalo ya sebopégb kgotsa polane e e thadilweng ke moagiteke /
raenjénére wa dipopégd le go abelela amogelesega ga baitseanape ba ba
maleba.

(Dimmasepala di ka se neele setifikeiti sa tird kwa ntle ga go amogelesega ga
dithulaganyo tsa kagdb mme le tshutiso ya boag0 e ka se diragale fa go sena
ditifikeiti.)

1.1  Fa o khoutela porojeke, rakonteraka o tshwanetse go ba le kitso ka
botlalo ya gore ke eng se se solofediwang le ditotobetsé tse di
neelwang gore a kgone go balela bokanakang.

1.2 Rakonteraka o tshwanetse go netefatsa fa methalo kgotsa dithalo di
lebane le melawana ya boruléé jwa bojang.

1.3 Rakonteraka o tshwanetse go sala morago ditlhokego tsotlhe/
ditotobetsé tse di tlholang ke raenjénére wa sebopegd kgotsa
moagiteke gore setifikeiti sa bofeléld sa go amogelesega se ka
amogelwa go tswa go bone fa porojeke e fela.

2. Totobetso

Kago e tshwanetse go sala morago ditlhokego tsa SANS10407 — 2015 Kgatiso
ya 2

3. Konteraka e e kwadilweng

Konteraka e e kwadilweng e amogelesegileng mme e saenilwe ke
batsayakarolo botlhe, ke se se tlhokegang pele porojeke e ka simolola.

4, Dingongorego le Ditlhaeletsano

4.1  Go rotloetsa ga tlhaeletsano ya go boaboéla e e agang magare ga
modirelwa le rakonteraka.

4.2  Dikwalo tse di siameng, tse di feletseng tsa go itsheka ka go
tlhokomela dikopd le diphetogb tse di botlhokwa tota mo porojekeng e,
go thiboga go se tlhaloganye.
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MAIKARABELO A RAKONTERAKA

1. Tiralo le boaboéla jwa botso ka naké ya botswélélo

2. Badirelwa ba tshwanetse go itse ka botlal6 tiro e e dirang gape le ditotobets6
le ditlhokego tsa molao.

3. Badirelwa ba tshwanetse go abelelwa lokwald Iwa dintlha le le lemosang

tlhwatlhwa gape le ditlhokegd tsa go duela. Se se akaretsa go lekanyetsa le
dikhoutu tse di kwadileng.

4, Badirelwa ba tshwanetse go abelelwa go lekanyetsa ga dinako mmogo le go
lekanyetsa ga letlha la phéts6. Go tshwanetse go nne le tshupadinako e
feleletseng.

5. Badirelwa ba tshwanetse go gakololwa fa go na le diphetogd tse di amang
letlha la phets6 mme ba kgone go baakanya tshupadinako sentle.

6. Rakontereka o tshwanetse go dumela maikarabél6é a gagwe a ditir0 tsa

badiri/ka kakaretso ya bathusi-rakonteraka, bagakolodi kgotsa baemedi ba ba
thapilweng ke ena.

MIKARABELO A MODIRELWA

1. Modirelwa o tla tthhoka go amogelesega gotlhe ke batseanape ba ba maleba go
thiboga ditiego.

2. Dituélo go ya ka nako tsa botswélélo le tuélo ya bofelél6 jaaka go dumeletswe.

3. Tirisanyo le thuso jaaka go tlhokega.
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DITSHWANTSHO TSA BORULELO

Maloko a (TASA) Bok6pand ba Boruéld jwa Bojang ba Aforika Borwa, ba agile dithalo
tse di tthhamiwang tsa mefutafuta mme ba ntshitse bopaki ba go bontsha gore
borulél6 jwa bojang jo bo kgona go neela dithalwa tse di tlwaelegileng. Tse, ke dikao
fela tse dinnye.

Boruléld jwa Bojang ke asetetiki e
kgatlhisang ya dimateriale tsa bogare

Lemoga Ditlhomeso tsa semené

Kgurumetso ya Lobalél6 la mabota a
tShebélé
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Tsela e bonolo ya popé ya go fitlha
dikurufela le dimmuru

Hotélé ya Borulélo
jwa Bojang

Borulél6 jwa bojang
ka dikhutl6 tsa rusu
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Popégb e
gakgamatsang
godimo ga kagb ya
semené ka bokhut6
jo bontlé.
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MATERIALE WA GO TSENYA
BORURELO JWA BOJANG

BOJANG JWA GO TSENYA BORULELO JWA BOJANG LE
MATLHAKA- KA KAKARETSO

Mo kgaolong ya Kapa Bophirimatsatsi mo Aforika Borwa dipopégd tsa paéne di
agilwe kwa go nang le dipopégé tsa go agiwa ka Borbku jo botala (Blue Gum)
/Eyukalipitase mo Aforika Borwa ka bophara.

Lenane la bojang jo bo dirisiwang mo Aforika Borwa ka tlwaelo le neetswe kwa tlase,
ka thutafatshe ya mafelo a bone:

» Hyparrhenia hirta (e tlwaelegile go itsege e le boruléld jwa bojang) — kgaolo
ya Natal Berg, ka bontsi tota;

» Hyperphilia dissoluta (e tlwaelegile go itsege e le boruléld jwa bojang jo
bosetlha) - Northern Province, Mpumalanga, Northern KwaZulu-Natal le
Swaziland;

=  Thamnochortus insignis (kgotsa Matlhaka a Kapa a borulélé jwa bojang,e
tiwaelegileng go itsege e le “dekriet”,) — dikgaolo tsa Albertinia le Riversdale
tsa Kapa;

» Hyparrhenia dregeana - Dinagagare tsa Natale le kgaolo ya Berg;

» Hyparrhenia filipendula (e tlwaelegile go itsege e le boruléld jwa bojang jo bo
borethe) - KwaZulu-Natal, kgaolo ya lebopo ya “Zululand coastal’;

=  Thamnochortus erectus le Thamnochortus specigerus (dekriet kgotsa
matlhaka a boruléld) — dikgaolo tsa Kapa “Cape coastal’;

= Chondropetalum tectorum — kgaolo ya Kapa;gotlhelele; (Ga e a atlanegisa)

» Phragmites australis (Matlhaka a Norfolk kgotsa bojang ba Moraga, jo bo
itsegeng ka tlwaelo ya selegae gore ke bojang jwa Umhlanga) — mo Aforika
Borwa gotlhelele. (Ga e a atlanegisa)

Dimateriale wa boruléld jwa bojang, legale fa go sa nna jalo ka totobetsé, di
tshwanetse go sala morago lenane la bojang le matlhaka a tlwaelegileng go dirisiwa
mo Aforika Borwa ka thutafatse ya mafelo a bone.

Se se raya gore boruléld jwa bojang ke mokgwa wa boruléld, go ya ka hisetori, wa
go dirisiwa ka katlégb jaaka khuruphetsé ya boruléldé e e maleba go mafelo a
thutafatshe, gape bo tshwanetse go kotulwa ka nako e kgolé e emeng kgotsa peo e
budule e kanamisiwa.
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Tsenyd nngwe le nngwe ya borulélé jwa bojang le dithulaganyd tsotlhe tsa
timamoleld tse di dirisiwang, di tshwanetse go se ame tsamao ya botshelo ya
materiale wa borulélé jwa bojang, kgotsa go se fetole tthhago ya materiale pele.

Boruléld jwa bojang bo tshwanetse go bolokega ka mokgwa o netefatsang gore ga

gona tshenyé mo tikologbng ya bogodimo jwa kutu e e kgakala le lefatshe mme go
sena tlhagélélo e e botlhaswa go bosa.
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TOTOBETSO YA GO TSENYA BORULELO JWA BOJANG

Bojang Jo bo tlwaelegileng kgotsa bojang jo bo borethe (Hyperrhenia Hirta le
Hyperrhenia Phillependula) go dirisiwa bo tshwanetse:

1.

Bo nne le boleele jo bo kgaotsweng ka bo nnye ba 0,8m (bo lekanyeditswe
go tloga mo bokhutlo moragd le kakarétsé ya dintlha tsa bofelél6 jwa peo.)

Boleele jo bo segilweng 0.75m ka
phoso

Boleele jo bo simaeng ba go segiwa
go feta 0.8m

2. Go nna le molagare wa minimamo le molagare wa makesimamo kwa
bokhutlo moragd wa 1,2mm le 2,5mm ka tateland;

Molagare wa phoso wa bokhutlo
moragd ba phoso: 1mm.
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Molagare wa bokhutlo moragd
magareng ga 1.2m le 2.5mm.

3. Go nna ka go tlhamalala (sega noutu ya ntlha kwa godimo);

]

Noutu ya ntlha e e segilweng kwa tlase
ka phoso, bona borulélé jwa bojang jo
bo kobégileng.

Se se tla umaka bogodimo jo bo sa
feleng montle ga boruléld ba gago.

Sega noutu ya ntlha ka mokgwa o o
siameng
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4. Golosega dimateriale tse di repileng;

Boruléld jwa bojang jo bo bokoa jo bo sa
kamegeng ka nako ya Kotuld bo nale
dimateriale tse di repileng.

Borulél6 jwa bojang jo bo siameng jwa
dimateriale tse dingwe le tse dingwe
tse di repileng

5. Ga ya tshwanela go nna mo setlha sa kgol6

6. Tshwanetse go gol6sega ga ditlhdgd tsa peo fa go segilwe

Sampole e e tshotseng ditlhogo tsa
peo morago ga go segiwa
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Sampole e e golosegileng
ditthogo tsa peo ka nako ya
kotuld

TOTOBETSO YA MATLHAKA A KAPA

Matlhaka a Borulélé jwa Bojang (Mofuta wa Thamnochortus) a tla dirisiwa go:

1. nna le minimamo wa boleele jo bo segilweng ka 1,0 m (ka go lenkanyetswa go
tswa mo morago bokhutld le bokutlhd jwa diped)

2. ba na le minimamo wa molagare wa 1,2 mm le molagare wa makesimamo ya 5
mm kwa bokhutlé6 morago;

3. Go tlhamalala ka amogéléségd

Sampole e e sa amogéléségang ka tihamalalé
4. e kgona go berékisiwa;
5. e seke ya segiwa ka lobaka Iwa kgol6 (go netefatsa gore dinoutu di bofegile)

Setshwantsho se se bontsha gore
letlhaka le le segilweng ka lobaka Iwa
kaol6 (ka moo dinoutu di aoloseaile)

Dinoutu tsa go segiwa go tswa mo

[ S B —
e —— setlha sa kgolo

(Ka moo dinoutu di bofegile tota)
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6. go butswa le go tlhamalala;
7. go golosega motlhaba le siliti;
8. go omelela mo letsatsing ka bonnye jwa malatsi a 7 pele ga tshoboko.

Mokgwa o o phoso wa polokeld ya
matlhaka a Kapa, go tletse dipéo le
matlhare

Pharologanyd ya boleng jwa matlhaka
Phétogo ya mebala ya matlhaka a sa golang

TOTOBETSO YA MATLHAKA A METSI

Matlhaka a metsi (Phragmites australis kgotsa Phragmites communis) a tla
tshwanela ke go dirisiwa go:

1. nnale minimamo wa boleele le makesimamo wa boleele jwa 1,5 mle 1,8 m,
ka tlhoafal6 (ka go lekanyetsa go tswa mo bokhutlé morago le go akaretsa
bokutlhd jwa dipéo)
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POLOKELO YA BORULELO JWA BOJANG KA FA TENG GA
SETSHA

Dimateriale tsa borulél6 jwa bojang di tla bolokega gore:

1. Bogodimo jwa kutu ga ba senyega popégo,
2. Ditshoboké di tlogile mo fatshe,
3. Ditshoboké ga di a bonaléséga mo go leng bongola le letsatsi

Polokel6 ya borulélb jwa bojang ya
phoso ka fa teng ga setsha

Polokelb e e siameng ya borulélé jwa
bojang ka fa teng ga setsha

Matlhaka a Kapa a boleng jo bo
siameng a tlhatlaganeng ka tshiamo

Tsebe ya 26



KAEDI YA BORULELO JWA BOJANG MO AFORIKA BORWA

PHEPAFATSO LE TSHOBOKO

Moragé, fa bojang bo fetsa go segiwa le go sobokanngwa, tshobokd nngwe le
nngwe e tshikinywa ka matla go I1éléka dimateriale tsa go golosega. Ditshobokd di
phephafala ka go fetisa sikele go tswa kwa godimo le go ya kwa tlwase. Ditshobokd
tsa bojang di nale molagare o leng magare ga 75 le 100 mm. Tshobokd nngwe le
nngwe e bofiwa ka mogala wa bojang jwa sokasoka kgotsa ka thapo le go pitlagana
ka dihupu.

Ditshobokd tsa boruléld jwa bojang di lekanyetsa molagare wa 75mm, di bofilwe ka
thapo mme ditlhathlagane ka tsepamo.
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SEBOPEGO SA BORULELO

GO RAPALATSA GA SEBOPEGO

Fa dipala di tthomilwe, go botlhokwa go netefatsa gore dikhutlo di mo 90 dekeri.

Tsela e e bonolo go feta ke go netefatsa ka go dirisa ditekani tsa sekwalakwatsd kwa

tlase go netefatsa gore khona ke ya 90 dek.
s/

~
&

§ .

“/

4 000 mm

; 90 deg
3 000 mm

Go bonolo tota go baya letlhakore le tthhomeso ka go rapalatsa ka mo setsheng mme
le ka go dirisa molagare wa gago wa kago mo fatshe, gape o tshwaye maemo a
dipala mo molagareng mme o dire fela jalo le mo maboteng. A =6,100 -2 =B
3,050

Boemo ba letlhakore = C 3,050 (jaaka B 3,050)

D 7,800 a bokgakalajotlhe mo magareng ga maemo a letlhakore.

Go balela katolos6 ya tlhomeso D 7,800 + 900mm (makesimamo ya katolosé ya
tlhomeso) = 8,666 diphatlha magareng ga ditthomeso. (Ka metlha yotlhe ka bonnye
fela e seng ka bontsi go feta 900mm),

Ka moo D 7,800 + 9 diphatlha = E 866mm katoloso ya ditthomeso.

Dikota tse kgolo tsa go rwala marurélo le sefata dibalelwa e seng go feta 2,700 mo
ntlheng e ke F 2,600.
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Borulél6 jwa bojang bo tshwanetse go nna le minimamo ya boitlhdmékhutlo jwa 45°.
Go tlhokaga thulama e mokong gore metsi a kgone go siana go tswa mo bogodimo
jwa borulélo ka tsénélélé ya minimamo ka mo mmeleng wa kébd ya borulélé. Ka
boitthdmokhutlo jo bonnye go feta 45° boruléld jwa bojang bo tla bola ka bofefo.
Boitlhdmodkhutlo jo bo mokong bo ka tswa mosola ka go dirisa katolos6 ya borulélo
jaaka phaposi e nngwe gape.

Go balela boleele jwa boitthémdbkhutlo jwa borulél6 o ka dirisa dipalokatiso tse kwa
tlase go ya ka khutlo ya borulélé. A = bophara, B = bogodimo, C = palokatiso ya go
balela boleele jwa boitlhdmokhutlo

KHUTLO | A B C
35dek |1.000 | 0.700 | 1.221
40 dek | 1.000 | 0.839 | 1.305

C 45 dek | 1.000 | 1.000 | 1.414

50 dek | 1.000 | 1.192 | 1.556

55 dek |1.000 | 1.428 | 1.743

60 dek | 1.000 | 1.732 | 2.000

Gantsi bothata®o baka ke go rulagangwa ga phoso le letlhdké ya kitsd. Fa boleele jo
bo siameng ba dipala bo sa balelwa sentlé, ditsela bokhutswane di tsile go tlhagéléla
i.e. phokotsd ya bogodimo go akaretsa ditthomeso tse khutshwane.
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Ditaele tsa boitlhdomo, di ka rekiwa kwa lebentlélé le nngwe le nngwe la di diriswa
mme go sena tshenyegelo.

Boitlhdmo jwa boruléld kwa tlase ga
45° e tlhokegang

Boitlhdmo jwa borulélé jo bo kgolo ba
go siama ba 45° kgotsa le go feta

Boitlhdmo jwa phoso ba boruléld
jwa bojang

Boitlhdmo jwa boruléld jwa bojang
jo bo siameng
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DITLHOKEGO TSA KOTA

Dipala tsa dikota di tshwanetse go sala morago ditlhokegd tsa SANS 457-2 kgotsa
SANS 457-3, jaaka tse di maleba. Lobalélo le dikotana di tshwanetse go sala morago
ditlhokego tsa 1288, 1707-2 (eyukalyptase), kgotsa SANS 1783-4 (paéne), jaaka tse
di maleba. Dikota tsotlhe di tla tshwanela ke go nna le pabalélo ya go tshola go ya
ka tumalané ya ditlhokegd tsa SANS 10005.

Dipala di tla dirisiwa jaaka diéléménté tsa popégb di nne le molagare wa bonnye ba
100 mm di lekanyetsa bokhutlo jo bo sesane.

GO TLHOMELA DIKOTA TSA KA FA GARE TSA GO RWALA
MARULELO

Saense ya go tshola kota sentlé e babaléla gore khemikale ya go somaréla e tlatse
ka mogare ga kota ka matute ka moo e neela boteng jwa go huparéla ba tsholo ka
go dikologa pelokota ka fa gare. Go botoka fa kota ya tshol6 e rekiwa ka selekanyo
se o ikaelélang go se dirisa ka sone. Fa e le gore gago jalo mme wa sega kota, o ka
bonatsha pelokota ya kota e senang tshold.

Go botlhokwa go tshegetsa boitekanélo jwa tshol6 ka pelontlé o ka fofora ka
khemikale ya go somaréla e e maleba s.k. Creosote (Copper Chrome Assonate)
kgotsa CCA, ka mogare ga bogodimo jo bo segilweng, gore kota e seke ya bola. Ga
wa tshwanela go tlhomela bokhutl6 jwa pala kgotsa lepolanka mo fatshe. Bogolo o
dirise bokhutl6 jo bo sa segiwang. Fa o ka sega bokhutl6 jwa pala, o tshwanetse go
émisétsa ka di poléiti tsa go se phatloge.

Fa e le kota, s.k. kota e kgolo ya go rwala marulélo e e tihhomilwe mo fatshe, go
tshwanetse go letlélélwé gore go nne le kgamolo ya metsi a pula ka kota. Ga wa
tshwanela go tshela samente.

Pala nngwe le nngwe e tlhomilweng mo fatshe e tshwanetse go nna ka karologanyo
ya minimamo wa H4. Fa pala ya tshol6 e tthhomilwe mo fatshe, go botlhokwa go
okoméla kgamolo ya metsi a pula.

EMA: Fa pala e tlhomilwe godimo ga théo ya
konkereiti, netefatsa gore théo e omile gotlhe
pele o ka tthomela pala
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KHOLORO: Fa konkereiti e diriswa, letléléla
konkereiti go bopa khéléré ka pala e tswelang
kwa ntle mo tlase go letléléla go kdléba ga
kgamolé.

SENO: O seke wa letléléla gore pala e éme
ka mogare ga théo ya konkereiti mo tlase ka
gore e tla bbla ka mogare ga kolébd e sa
kgoneng go kgamolega

Dintlha tsa ditshwantsh6 kwa godimo di thusa ka kgamolo ya kbl6bd nngwe le
nngwe e e ka nwang ke pala ya kota. Go tshwanetse go dirisiwa moenjénére wa
bogakolodi ba ditthomo ka dintlha tsa ditlhokegb tsa go tlhomela dipala.

O seke wa tsenya gare bokhutl jwa dikota tsa go rwala marulélo tsa konkereiti tse
di tthhometsweng. Fa o tlhoka go dirisa konkereiti gone, letléléla konkereiti e kgone
go bopa kholor6 ka go dikologa kota ya go rwala marulél6 e tswelang kwa ntle ka
konkereiti.

Fa o tthhoma kota ya go rwala marulélé mo konkereiti kwa tlase ga mosima letléléla
konkereiti go ala pele o ka tthhoma kota ya go rwala marulélo.

Mosola le tirisd ya karologanyo e simeng ya H ya khemikale ya go somaréla ya kota
e tshotsweng, e tla go neela dingwanga tse dintsi tsa bodirél6 jo bo kgotsofatsang e
tla katoloswa le go feta ka tshegets6 e siameng.
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DIPILARA TSE DI TSEPAMENG

Dipilara tse di tsepameng di tshwanetse go katologanngwa e seng go feta dimetara
tse 3.5 kwa thoko mme e ka seke ya nna kwa tlase ga 175 mm (molagare kwa
godimodimo) kgotsa jaaka e totobatsa ke moenjénére wa ditlhomo.

175/200 mm (minimamo) 175/200 mm (minimum)
= mm (minimum

CCA Pala e tshotsweng e tsepameng, CCA Treated upright
tlelase H4 pole class H4
Kgato fa fatshe Ground level

16mm Thupa ya tlhale ya kalabone

- —t—

[
(=]
(=]

16 mm Galvanised
threaded rod

‘600‘

DIKOTA TSE KGOLO TSA GO RWALA MARULELO

Dikota tsotlhe tse kgolo tsa go rwala marurélo di tshwanetse go nna le dibop6 tsa
polamd tse di ngaparentseng kwa godimo ka nako ya motlha wa kagd yétlhe. Se se
tla fokotsa marulél6 a a sa tthhamalalang.

Boémo jo bo siameng jwa polamé bépd
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Boémo jwa polamé bépé ba phoso

Dilpilara tse di tsepameng ga di a katoloswa go feta dimetara tse 3.500 kwa thoko
le minimamo wa mosipori wa tshekeletsa wa bokima jo bo seng kwa tlase ga
150mm @ mo moagong monngwe le monngwe. Fa moagd o oketsega ka bophara,
bokima jwa mosipori wa tshekeletsa bo a oketsega (ka go obamela go amogelesega
ya moenjénéré).

Dipala tsa go dirisiwa jaaka ditthomeso di tla tshwanela ke go nna le molagare wa
bonnye jwa 100mm bo lekanyediwa kwa bosesaneng jwa pala.

KATOLOSO YA DITLHOMESO

800 mm

Katologanyd ya tthhomeso e siameng,
makesimamo wa 900mm go tloga
kwa bogareng go ya kwa bogareng jo
bongwe

U O
LI T

1 000 mm

Katologanyé ya tthomeso, e bontsha
go feta bogare jwa 900 mm jo bo
dumeletsweng.
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KATOLOSO YA SEFATA

Mosipori wa tshekeletsa wa
Botsereganyi

Katologanyb ya sefata e e
katolositsweng ka tshiamiso e
AR [, t‘h\'\\\_ seke ya feta 2.700m kwa thoko
T ST, % XY
RS W ‘\ ‘-
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KATOLOSO YA MOSIPORI LE BOEMO

Sepane ke se se tona téta, se bontsha
phaphogd ka mo paleng ya mokwatla.

Diphatla tsa mosipori le boémo tse di sa
selekaneng gotlhe. Fela mosipori e leng ngwe
mme go sena dikota tse kgolo tsa go rwala

Mosipori le dikota tsa go rwala marulélé a go
lekana.
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DIKGOLAGANO TSA MORIPORI WA TSHEKELETSA

Pra drill 16 mm hole to
Terata pele ga mosima wa boteng jwa go feta 400mm / dapth of more than 400 mm
¥ - ¥ j? 156475 mm

150/175mm (minimamo) CCA pala ya faebara ya mosipori wa F 7 — {mirﬂmumld 5
tshekeletsa AN ECA thfela ed ring

Base/nzll plate to —~ i eam pale

it k

500mm/16mm bara ya kalabone ya faebara, ntlha e e gg;::]?ﬂgﬁﬁ'nm e ?}?rg ;grg;rf.i ;ﬂtgsaii:i;;e:dl
lositswéng,kgateleld ya kotana e kgolo ya go rwala boruléld driven into post. Top of

threaded bar to have 16 mm

175/200mm(minimamo) CCA pala ya faebara e e tsepameng, nutang; wasfar

tlelase H4
—— 175/200 mm (minimurm)
CCA threaded upright pole

Poleiti ya mothed/sepekere sa go khurumetsa khél6moé e e seng L

bonnye jwa 60%

Go nale dithaél6 di le dintsi tsa mosipori mme go na le mabaka a a botlhokwa a
mararo:

1. Selekanyd sa mosipori wa tshekeletsa ke se se nnye tota.

2. Dipilara tse di tsepameng di beilwe fa thoko kwa kgakala (Mo thulagany6 e
kgonegang ya difata godimo ga dikota tsa go rwala marulélo).

3. Ga gona mosipori mo sebakeng se se oketsa tobeletsdé engwe
gape mo mosipori wa thsekeletsa.

Go bontsha sekao sa sepakéla le kgolagané
ya mosipori wa tshekeletsa godimo ga dikota
tsa go rwala marulélé.

Go bontsha kgolagand ya mosipori wa
tshekeletsa le dikota tsa go rwala marulélé
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Kgolagané e sa siamang ya mosipori wa
tshekeletsa le dikota tsa go rwala marulélé.
Lemoga sepekere fela!

Phaphos6 ya mosipori wa tshekeletsa .

Minimamo wa bokima jwa mosipori wa tshekeletsa gore o seke wa nna kwa tlase ga 150mm
molagare o lekanyeditse kwa bosesaneng ba dipala. Fa boagd bo oketsega ka bophara le
bokima jwa mosipori wa tshekeletsa o a oketsega (ka go obamela methald ya moenjénéré)

PHAPHOSO

Go bontsha kokeletsé ya dikota tsa go rwala
marulélé a tshegetsang mosipori kwa tlase.

Mosipori wa tshekeletsa kwa ntle ga
phapos6
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Go bontsha go sena phaphosé mo paleng ya
14m. Dipane tsa boleele ka nako ya kagb di
tihoka go tshegediwa go fokotsa phaposbé.

Phapos6

Go bontsha phaposé. E e bakang ke
dipala tse tshesane le go rwala pele
mesopori e beiwa sentle

DITSHEGETSI TSA PHEFO

Setshegetsi sa phefd

Go bontsha mosipori wa ditshegetsi tsa
phefé ka sepakelé mo letlhakoreng la
kwa tlase ga dipala tsa tthomeso.

Sebopégb sa boruléld se se weleng ka
lebaka la go tlhoka tshegetso ya
ditshegetsi tsa phefb.
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DIKOTANA LE LOBALELO

Dikotana kgotsa lobalél6 di tla tshwanela ke go tsweléléla pele godimo ga
ditlhomeso tse tharo (sk. katolos6 ya ditlhomeso tse pedi) mme e tla nna le
tlhomamo mo tlhomeso nngwe le nngwe e ba e tshelang. Dikotana di tla tshwanela
ke go tlhomelwa ditlhomeso ka dipekere tsa tshipi tsa 75 kgotsa 100 mm. Go tla nna
le tthokomel6 ya gore go seke ga nna le yo mongwe wa maloko yo o kgaolwang ka
nako ya tsamaiso ya tthomel6 ya depekere.

Dikhutlo tsa dikotana di tla tshwanela ke go rokelelwe sekwéré le gore le kopangwe
ka fa morago ka bogare godimo ga mongwe wa leloko la ditthhomeso. Dikopanel6 ka
mo dikotaneng di tla thulaganngwa gore nngwe ya tsone mo tse tharo di kopangwe
mo go tlhomeso nngwe le nngwe e le nngwe féla.

Dikotana le lobalél6 lo lo dirisitsweng e tla nna le minimamo wa molagare wa 38x38
mm le 25mm (molagare kwa godimo) ka tatelan6 mme dikatolosa go ya ka
ditlhokego tsa tateland ka mefuta ya dimateriale tsa borulél6 jwa bojang jo bo
dirisitsweng.

KATOLOSO YA LOBALELG
Laths Length of Max laths
reed or thatch Centres
mm mm
First lath from batten - 200
Second lath from batten - 150
Second from top - 150
All other battens 800, 1 200,1 500 200, 300, 350
The maximum batten centre is determined by dividing the length of the thatch by 4.
Nails shall have a minimumdiameter of 2.8 mm

Lobalélo Boleele jwa matlhaka kgotsa Mak. Lobaléld le bogare mm
Boruléld jwa bojang
Lobaléld Iwa ntlha la kotana - 200
Lobaléld Iwa bobedi la kotana - 150
Ya bobedi go tswa kwa godimo - 150
Dikotana tsotlhe tse dingwe 800, 1 200, 1 500 200, 300, 350

Makesimamo ya bogare jwa kotana e ikaelelang ka go kgaogantsha boleele jwa boruléld ka
4.
Dipekere di tshwanetse go nna ka minimamo wa molagare wa 2.8mm
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Jaaka tafola e kwa godimo

Katolosé ya lobalélé go gaisa
moolelwane wa makesimamo jaaka
e bontshiwa mo go tafola e e kwa
godimo, gape e bontsha go feleletsa
ga borulél6 jo bo bokoa.

MEGOROGORO

Megorogoro ya boruléld jwa bojang e tshwanetse go bopa go ya ka tsamaiso ya
boiketlo ka go soboka boalé bongwe le bongwe go tloga mo tshupetso ya
tlhamalats6-tsepamo go ya ka e le nngwe e e bapileng le mogorogoro. Kokélétsoé ya
dimateriale e tla alwa mo mogorogorong go abaléla bokima ba koketsegd go thibéla
tsenelélo ya metsi mo boaldng jwa borulél6 jwa bojang mme go abéléla go fééla ka
boiketldé bogolo gona le bogale jo bo kébégang.

Kgaolo ka mogorogoro wa bojang e
e bontshang bokima jwa boald
godimo ga mogogoro.

Tsebe ya 40



KAEDI YA BORULELO JWA BOJANG MO AFORIKA BORWA

Ditlhatlhagand tsa mog6rogoro di letlélétswe go dirisa kalabone kgotsa (e e sa
tshwanelang Matlhaka a Kapa), papetla, ya aluminiamd, koporo kgotsa
ditlhatlhagano tsa mogorogoro tsa borase tse di dumeletsweng. Bokima jwa
dimateriale tse ga bo a tshwanela go nna jo bo nnye go:

e 0.4mm ya papetla ya koporo
e 0.5 mm ya papetla ya kalabone
e 0.7 mm ya papetla ya Aluminiamo

Megbrbgérd ke yona ya ntlha ya go
gatéléla borulélé bongwe le bongwe
jwa bojang

Tlhatlhagand ya mog6régérd o tsentswe
go gatéléla mogoroégord

Tlhatlhagand ya mogbrogoré o o
feditswena ao tsenawa
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MATLHAKORE

Go tshwanetse gore go nne le tlhhokomelo ya matlhakore a borulélé jwa bojang go
netefatsa gore ditshobokd tsa bojang kwa bokhutlong jwa letlhakore la ti6kotla go
tlhétlha a go bapa le letlhakore la tlhhomes6. Ka fa thoko ga letlhakore lengwe le
lengwe, fa go tswelela pele kgakala le 16na, ditshobokd di tsamaisiwa ka boiketld go
fitlhelela di tthamalala ka tsepamo mo dikoteng tsa go tshegetsa. Go tshwanetse go
nne le tthokomelo go netefatsa gore bokima ka botlalé jwa boruléldé jwa bojang bo
babaletswe fa go tswelela pele go dikologa kobegb ya letlhakore.

Kitlan6 ya ditlhatlhagand tsa borulélé jwa bojang mo matlhakoreng e ka nna kwa
tlase go na le kwa godimo ga dikgaol6 tse di phaphati le kokets6 ya borulél6 e ka
tlhokega. Matlhakore a boruléld a ka tlhoka pabaléldo ya tlhhomamo ka ntlha ya
potlakiso ya bosa e gantsi e amanang le kitlano e e kwa tlase. Tiris6 ya matlhakore a
mabedi a matlhasedi, le lengwe kwa thoko ga sekhutld sengwe le sengwe, e ka
neela théfosano e e amogelesegang ya mathata a a tlhodilweng ke sekhutlo sa
90°.

Karolo e e leng gore letlhakore le bontsha
pala e le nngwe le tlhatihagané ya boruléldé
jo bosesane godimo ga sekhutlé.

Karolo e leng gore letlhakore le bontsha
kagb ya dipala tse pedi ka bokima le
tlhatlhagané ya borulélé jwa bojang jo bo
kitlaneneg ka sekhutlé sa 135 dek.

MELELWANE

Sekhutlo se go beilweng ditshobokd, mo go kopanang mathudi le molelwane di
tshwanetse go babalelwa go fééla borulélo sentle, go fitlhelela kwa bogodimong jwa
mokwatla.
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DINTSHAMOSI

Dintshamosi di tla thalwa le go agiwa ka go dirisa fela dimateriale tse di sa tukiseng
le dithot6 tse di tshwanetseng go amogangwa ka go lekana le tsa lebota le le
agilweng 200mm go akanya ka moagi wa lebota la matlapa fa e se ka mothal6 o0 o
raSenale, e baakantswe ke motho wa bokgoni.

Bogodimo jwa tlhatlhagano bo tshwanetse go katolosetswa sedikisi le fa e nna
metara (selekanyd go tswa kwa godimo ga tlhatlhagano, gaufi t6ta le borulélo)
godimo ga sekhurumetsa sa boruléld jwa bojang. Bo agilwe ka pabalesegd ka mo
foluelé e dikologang losi, kgotsa tshegetsd ya mamapo a tshipi a lola, kemiso-thanya
e e nang le seripa sa 10 x 10 x 1 mm (minimamo) sebopd sa tshipi e e senang
mebala, e lenkanang le 700 mm go tswa kwa godimo, e khurumetsa bophara jo bo
tleseng jwa foluelé.

Karolo ka kgabaganyo ya sentshamosi, go
bontsha boiphitlhé jwa mokoro le benya ka

Go thibela boruléld jwa bojang go relela kwa
tlase.

Théfosano ya setshamosi ka botllalo go dira
bobotlana jwa go dutla ga metsi.
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DIPHAEPHE TSA TSHIPI YA PHATLA E MOSI O TSWANG
KWA TENG

Go botlhokwa go netefatsa sethalo sa phaephe ya mosi le ka mo e tsentsweng ka
mokgwa o e leng gore o ka se tllhagise kotsi ya molel6 gaufi le materealé. Phaepe e
mosi o0 tswang mo teng ga e a tshwanela go tshwaraganya le sago Safo kgotsa
tShupu ya seedi se se dirang karolo ya tsela nngwe le nngwe ya go tlhabisamowa.

Kwa go nang le sentshamosi le furumo ya foluélé, furumo e ntse jalo, e tla dirwa ka
materealé o ganang tiré nngwe le nngwe ya mesi ya foluélé mme e tla ganetsa kwa
ntle ga go phamphanyega kgotsa go Iétéfatsa, dithémphéreitsa tse e ka e baya
taolong, gape e tla oketsega mo boleeleng jotlhe jo bo tletseng jwa sentshamosi.

40 x 3 mm f3mm lepokésé ka sekhutld
mo pitShi ya boruléld; (ka tiwaélé 45
dek)

Bara e e bopharapahara ; e e Moméléla
kwa tlase

Boteng jwa 200 mm kgotsa ka bonnye;
ka bokima jwa boruléld jwa bojang

Ka thefosano setswalo sa lebokoso la tshipi le ka emela go dirisa
20 mm ya setswalo sa lomati.

Lebokésé la setswalo la tshipi

Boto ya semente sa kgobati 6mm

Tlosa materiale otlhe yo o repileng pele o ka baya kobo
ya moleld

.
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© Copyright JR Smith

. i © Copyright IR Smith

Kobd ya moleld ya 1100 dek, Setswalo sa
Forumd ya tshipi sa lebokéso le botlase
kwa b6t ya semente sa kgobati

Kobd ya molelé e e khurumetsang foluélo
go ya kwa godimo ka bonnye jwa 20mm

Terata ya sefoterata e gogiwe kwa godimo
ga karolb ya setswald pele kapeso ya
konkereiti e bewa

Kapesé ya konkereiti kgetlilwe go ya kwa
morago gore e bontshe sefoterata ya tshipi
ya kapesb

50mm ya setswalo sa lebokdsé la go
tlhakanya seretse.

Borulél6 jwa bojang jo bo feletswe mo go
bone kwa morago, se se netefatsa gore
dinonyane ga di kgone go bofolola borulél
ka fat lase ga setswald sa konkereiti.
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6mm ya bété ya samente sa kgobati

Lemoga: Matereale tsotlhe tsa tuké di
segilwe kwa morago go tswa kwa
phatlheng e ka nna 230mm

Setswalo sa tshipi sa lebokdso le

tsene kwa mabaleléng ka go dirisa
dikurufélo.

i e Copyright IR Smith

Sekao sa phaephe e e tsentsweng
sentle
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DITLHATLHAGANO TSA SENTSHAMOSI

Go tlhokega tlhokomel6 e e rileng mo dielementeng jaaka ditlhatlhagané tsa
sentshanosi le diphaepe tsa seokomelabagwe se tsena ka fa sekafong sa borulélo.
Dipopégo tseo di tshwanetse go apeswa go thalwa ka tshipi ya papetla kgotsa
galase ya kgobati e tlaleletsa polesetara e e benyang ka fa tlase magareng le fa
godimo ga setlhoa sa bogodimo jwa borulélé. Bophara jwa go benya bo tshwanetse
go ba 250 go ya 300 mm.

Letlhakore la go thanya (matlhakore a mabedi a sentshamosi) le tla tshwaraganya
go thanya kwa godimo (kwa tlase ga tlhatlhagano ya boruléld jwa bojang) ka go
thanya mo fatshe (godimo ga tlhatlhano ya boruléld jwa bojang), go letléléla metsi a
kgone kgamolo gamolola kwa godimo ga bogodimo jwa borulél6 jwa bojang. Go
thiba go reléléla ga boruléld jwa bojang kwa godimo le kwa tlase ga letlhakore,
borulélo bo tshwanetse go alwa go ya ka sekhutlo go sirelétsa borulél6 jwa bojang
mo lobalél6 la khutlomabapi le go thanya mme ka nako e le nngwe gape bo
khuremetse letlhakore la go thanya.

Tlhatlhagano ya borulél6 jwa bojang ga ya tshwanela go kopana kwa godimo le kwa
matlhakoreng a mabedi a sentshamosi gore e kgone go letléléla go elala ga metsi a
a tswang kwa go thanyeng kwa godimo go ya kwa tlase. Borulél6 jwa bojang bo
tshwanetse go baakanngwa go dikologa sentshamosi (kwa godimo le kwa
matlhakoreng a mabedi) go bopa tShanelé ya bonnye ba 50 mm magare ga borulélo
jwa bojang le sentshamosi.

Ka thefosand, go thiba kgonagald nngwe le nngwe ya go dutla e e tlwaetseng go
nna le bokopand le dintshamosi, dikagd le/kgotsa borulél6 di tshwanetse go nna
jaaka go tlhatlhagana ga sentshamosi go tsenya ka metlha borulél6 mo karolong ya
mokwatla. Fa se se ka seke sa kgonagala, tlhatlhagano e ka sbkama ka 45°, mme ga
agiwa ka go bapa le sebopégd sa boruléld, ka jalo go tlosa bothata ba go tthhama
mekoro e e iphitlhileng le bothany0 jo bo raraaneng, jl.jl, go letléléla metsi go elela
kwa ntle ga go rothéla godimo ga bothanyo.

MAMENO A BOJANG JO BO TSWALELANG DIPHATLHA

Dikaromo tsa dipekere ka fa gare ga mosipori wa tshekeletsa magareng ga
ditthomeso, ka go tlhama diphatlha tse di nnye, go rokéléla le go sokasoka ka
dikaramo mme le go dikologa lobalélo. Baya borulél6 jwa bojang go bopa maméno.
Bofa tota tshobokd, sega tshobokd ya go fetisa. Goga tshobokd ka go dikologa go
fittha mafutdé ka mo morago ga lobalél6. Sega mogala ka saese mme o o karame ka
go dikologa tlhomeso.
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Mameno a bojang jo bo tswalelang diphatlha a ka kgona go emisetsa setena kgotsa
tlalélétsb ya serétsé ka mosipori. Mogala wa boruléld jwa bojang go totisa mesopori
ya tshipi ka asetétiki.

Sekao kwa tlase sa bokhutlo jwa go tlatsa ga mosipori bo dirisa mameno a bojang jo
bo tswalelang diphatlha.
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Sekao sa dikhutl6 tsa digabole tsa mamend a bojang jo bo tswalelang diphatlha
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BORULELO JWA BOJANG

BOALO JWA GO NOSETSWA “SPREILAAG”

Pele boruléld jwa bojang bo ka tswelela pele, bdaldo jwa matlhaka a tlhdphilweng,
dikutu tse phephafaditsweng tsa borulél6 jwa bojang kgotsa matlhaka a Kapa a
borulélo jwa bojang, bo itsege jaaka b6alé jwa go nosetswa (spreilaag), bo adiwa ka
tekanyo mo dikotaneng tsa borulélé ka bokima ba go tloga mo 5 go ya kwa 8 mm.

Ka bojang go diriwa letlopd ka go kgwetsa go le gonnye 75 x 3.5 mm-molagare wa
go dikologa dipekere tsa tshipi ka mo paleng ya go phakarisa ka boleele jwa 300
mm. Dipekere di katologane ka 12 mm, ka mola wa tlhamalal6. Ditshoboko tsa
bojang di adilwe ka go kgabaganya go ya kwa godimo ga letlop6 di gateletswe go ya
kwa tlase gore matlhokwa a kgaogantswe ka dipekere. Janong tshobokd e gogiwa
ka letlépd go tloga kwa godimo go ya kwa bokhutlong kwa tlase.

B6al6 jwa go nosetswa jo bo repileng, sega go lekana sentle magareng ga mabaléd
a dikota ka mo gare ga borulél6 jwa karolo ya mokwatla e dirisiwa go feleletsa
mokwatla go tloga ka fa gare. Fa go sa dirisiwa boalo jwa go nosetswa jo bo
tlhophilweng, go atlanegisiwa gore bojang jo bo phepha jo bo tlwaelegileng bo
dirisiwe jaaka bbald jwa mo tlase go tthama bogodimo jo bo phepha ka fa gare ga
boruléld, (jo bo lekaneng go fitlha b6aldé kwa godimo). Se se naya p6nal6 ya
asetetiki ka fa gare ga setswald sa borulélo.

Borulél6 jwa bojang kgotsa boruléld jwa matlhaka bo tla kamiwa ka letlopd le le
maleba go netefatsa gore matlhokwa a phepha pele a tsengwa.

ELATLHOKO: Letlopd le ka bopiwa ka go kgarametsa 75 mm ya dipekere tsa terata
ka mo paleng e e rapameng. Ditshoboké tsa borulél6 jwa bojang kgotsa borulélo jwa
matlhaka bo tshwanetse go beiwa godimo ga letlbpd mme bo gateletswe kwa tlase
gore matlhokwa a kgaoganye ke dipekere. Jaanong tshoboké e gogiwa ka letlopo go
tloga kwa godimo go ya kwa bokhutlong kwa tlase. Tshobok6é nngwe le nngwe ya
borulél6 jwa bojang kgotsa boruléld jwa matlhaka di tla tshwanela ke go busetswa
morago kgatlhanong le botd ya go busetsa morago kgotsa kgaolo ya fa fatshe go
netefatsa gore bokhutld6 morago bo lekalekana le dikhutld tse di bogale di dilafetse
pele di ka tsentshwa.
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Phétsé e e bokoa mo dikhutlé6 morago tsa
bbald jwa go nosetswa tse di sa fitthiwang ka
dikota le mabalélé. Lemoga sokasoka la
kgakamal6 e repileng.

Phétsé e e bokoa, dikhutld tsa péo di a
bonagala.

Sekao se se siameng sa bokhutlé6 morago
le dikhutlé tsa péo ga di bonagale.
Dikhutlé morago di. Sokasoka e
gagametse ka go dikologa lobalélé.

Phétsé e e phepha ya bbald jwa go nosetswa
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POFELELO YA BORULELO JWA BOJANG

Dimateriale tse di dirisiwang di tla tshwanela ke go nna tsa tere e tshotsweng ya sokasoka
ya sisale kgotsa terata ya tshipi e sa timpalang ka molagare wa 1mm le 1,2mm kgotsa terata
ya galabone ka molagare wa 0.9mm. Katolosé ya motlhabo wa makesimamo wa 110 mm.

Po&féléld kgotsa go golega ga boruléld jwa bojang mo dikotaneng e tshwanetse go nna go ya
ka mokgwa o o dirisitsweng boruléld jwa bojang. Mme e seke ya katoloswa go feta go
arogana ka 110mm. Dimatereale tse di dirisitsweng di tla tshwanela ke go nna tsa tere e
tshotsweng ya sokasoka ya sisale kgotsa tshipi e sa timpalang kgotsa terata ya galabone ka
molagare magareng ga 0.9 mm le 1,2 mm.

Po6féléld ya sokasoka ya tere ya Sisale

P6féléld ya terata
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KATOLOSO YA POFELELO

Katolos6 ya p6féléld e phoso, e kgolo go
feta 110mm. Lemoga sokasoka ya
motlhabo e e repileng.

Katolos6 ya p6félélé e e siameng ka 110mm.
Lemoga sokasoka e e gagametseng ka go
dikologa lobalélé.

Terata e e repileng e sa gagamalang ka
go dikologa lobalélé.
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Siamisa terata ya p6félélé ya
kgagamatso e e dikologang lobaléld

Sokasoka e e repileng e sa gagamalang
ka go dikologa lobalélé le le tla letlélélang
bdald jwa boruléld jwa bojang go reléla
kwa tlase.

Po&félélé ya kgagamatso e e siameng.
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TSHUNUKA

Ditshunuka di tla tshwanela ke go nna le fa e le:
1. Terata ya Galabone ka minimamo wa molagare wa 3,15mm
2. Matlhaka a Kapa ka ditshoboko ka bonnye jwa 10mm.

"' | lu”‘

|
lh ‘ | | | I‘I Tshunuka ya terata ya Galabone ya
| 4 . minimamo wa 3.15mm

BORULELO JWA BOJANG GODIMO GA DITSHUNUKA

Setswalo sa borulél6 jwa bojang godimo ga ditshunuka se ikanya ka mofuta wa
materiale o o dirisitsweng le bokima jwa bbaldé, mme e tshwanetse go nna bonnye
jwa 40 % ya bokima jwa bb6alb jo bo rileng. Setswalo sa minimamo, fela, ga se a
tshwanela go nna se se nnye go tafola ya 2

Tsebe ya 55



KAEDI YA BORULELO JWA BOJANG MO AFORIKA BORWA

BOKIMA JWA BOALO JWA BORULELO JWA BOJANG

Bokima jwa phéléts6 ya b6al6 jwa dimateriale tsa boruléld jwa bojang ka tatelan6 bo
tla latela jaana:

Mohuta Bokima jwa |Khurumetsa godimo ga Molagare wa
bo6alo jwa ditshunuka kgotsa Kutu/Morago wa
borulélo jwa sokasoka (mm) matlhaka
bojang (mm)
(mm)

Le gone e ka fa
taolong ya
bokima mo
tafoleng e

bontshitsweng mo

SANS 10400 XA

Bojang jwa 175 70 1,2t0 2,5

borulélo jwa

bojang jo bo

tiwaelegileng

kgotsa jo bo
borethe

Matlhaka a 180 80 2,5t04

borulélé

Khurumetso godimo ga
tshunuka.

Bokima jotlhe jwa
boruléld jwa bojang jo
bo ntsha jo bo adilweng

Bokima jo bo dirang
godimo ga ditshunuka tse e
seng tse nnye go 70mm
(Khurumetsa godimo ga

bo ka se nne jo bonnye itshunuka)

go 175 mm
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GO ALA BORULELO JWA BOJANG

Borulél6 jwa bojang bo tla simolola go tloga mo molelwane kwa tlase ga boruléld
mme bo tla tshwanela ke go alwa ka go bapa le ditthomeso kgotsa difata.

Ditshoboko tsa boruléld jwa bojang kwa bokhutlong jwa letlhakore la tlokotla
ditshwanetse go tlhétlha ka go bapa le ditthhomesoé tsa letlhakore. Bokima ka botlalé
jwa borulél6 bo tshwanetse go babalélwa go dikologa kobégod ya letlhakore. Fa lo sa
bone fa go sa nna jalo ka go totobatsa ka tshedimosetso ya totobétsd, bokima le
minimamo ya boima ka sekwérémetara sa phélétsé ya boald jwa tatélano ya
materiale bo tla tshwanela go ya ka ditlhokego.

Go bontsha dithobokd godimo ga mabalélé
ka go ya ka tsamaiso ya go ruléla ka bojang.
Boleele jwa tshobokd go neela sepane ka
bonnye jwa diphatlha tse 3 i.e.ntlha e
tshwanetse go fitlhelela bonnye jwa mabalélb
a4

Setswantsho se se bontsha go alwa ga
borulélé jo bo ntSha, jo bo neng bo sa beiwa
sentle go tloga kwa tshimololong. Lemoga
bokgakala go tswa kwa péféléléng ya
dikhutlé morago.

(Ka tekanyetso ya 100mm) Go alwa ga
borulélé jwa bojang ka ph6sé bo tla fokotsa
tsamao ya botshelo ya borulél6.

Boleele jo bo molemé go netefatsa
makesimamo wa botsheld jwa boruléld ke
250mm go fitihéla 300mm. Ntlha e e
tshwanetse go lebélélwa ka nako yotlhe ya
go tsengwa ga borulélé jwa bojang. Go
tshwanetse go nna le tthhokomelo ya go se
fete 300mm ka tlwaeld le bojang jwa
borulélé jwa bojang, ka gore e ka kgona go
sengwa ke phefo.
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MEKWATLA

KA KAKARETSO

Kagb ya mokwatla e tshwanetse go nna jaaka go totobatsa ka mo sekoupong sa
tiro.

1. Kago ya pala ya mokwatla e tshwanetse go nna mokwatla le fa e le nngwe
kgotsa bobedi.

2. Mo bobedi jwa dikagd tsa mokwatla, mabalélé a mabedi a bofelel6 a
tshwanetse go katoloswa ka 150mm godimo ga mola wa boruléld jwa bojang
jwa bofelel6. Mola o o tshwanetse go nna le motlhabo o o kwa tlase go
sirelétsa borulél6 jwa bojang mo mafelong a mabedi. Le goné go na le
tshitshinyo ya gore matlhaka a Kapa a dirisiwe jaaka ditshunuka, mola wa
bofelel6 wa borulélé jwa bojang o tshwanetse go baakanngwa ka 3.15mm ya
terata ya tshunuka. Se se tla netefatsa gore boruléld jwa bojang bo
gagametse ka tshiamo kwa ntle ga go golega itshunuka. Mo terata ya
3.15mm e kopanang teng, matlhaka a kapa a ka dirisiwa jaaka sedika sa
dintél6 tse di thubegang.

3. Mola wa bofelel6 ga wa tshwanela go segiwa. Dikhutlo tse di kwa godimo tsa
bojang di tshwanetse go meniwa godimo ga pala ya mokwatla mme e
baakantswe ka mo letlhakoreng le le fapaaneng, e khurumetsa borulél6 jwa
bojang mo bofelong jwa letlhakore la borulélo. Lobalél6 le le tsentsweng ka
300mm godimo ga mola wa bofeleld jwa borulélo jwa bojang bo tshwanetse
go dirisiwa ka motlhabo kwa tlase ga boalo jwa bofelel jwa boruléld jwa
bojang jo bo fapaaneng.

4. Se se tshwanetse go diriwa ka mo matlhakoreng a mabedi a borulél6.

5. Borulélo jwa bojang jwa bofelel6 jwa letlhakore la borulélé bo tshwanetse go
meniwa godimo ga pala ya mokwatla mme bo bofelelwe mo paleng ya
mokwatla mme e nne le motlhabo mo paleng ka nnalata wa sekgwage.
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Lemoga gore boruléld jwa bojang bo segilwe mo
mokwatleng mme o sa kobega jaaka go tlhokega.

Ditshobokd tsa bojang jwa mekwatla di
tshwanetse go kobiwa mme di nne le
tshirelétso ya tshetledi ka motlhabo mo
dikoteng fapaaneng tse pedi tse di kwa
godimo téta.

6. Morago ga go fetsa se se kwa godimo borulél6 jwa bojang botlhe bo
tswanetse go nna le motlhabo mo paleng ya mokwatla ka nnalata wa
sekgwage sa sekdbmpolé.

7. Tirégo e e kwa godimo e a tlhhokega go netefatsa gore mola wa bofelelo jwa
borulél6 jwa bojang ga o théléle kwa ntle ka motlase ga mokwatla. Gape
tirégd e e tla thibéla dinonyane go gogela boruléld jwa bojang kwa ntle.

8. Pele mokwatla o ka tsengwa dipaakany6 tsa borulél6 jwa bojang le sokasoka
di tshwanetse go tsShekiwa gape go netefatsa gore e gagametse le gore mola
wa bofeleld wa borulél6 jwa bojang bo tthamaletse mme bo ntse sentlé.

9. Mo dikgaolong tsa bothata jwa dinonyene, go tshitshingwa gore sefo e nnye
ya dinonyane ya mosima wa molagare o sa feteng 25mm o beilwe godimo ga
mola wa bofelel6 jwa borulél6 jwa bojang le kokeletséka bonnye jwa 900mm
go tswa mo gare ga mokwatla go ya kwa tlase ka go okama. Sefo e nnye ya
dinonyane e tshwanetse go nna le motlhabo mo paleng ya mokwatla go
tshola se sentlé, pele o tsenya mokwatla mo godimo.

10. Marulél6 a di saese tse di farologaneng a dirisa mekwatla ya disease tse
farologaneng. Marulél6 a sepane sa go fitlhéléla 4m a dirisa mokwatla wa lapa
e e leng 700mm ka bophara mme e ka khurumetsa ka bonol6. Marulél6 a na
leng sepane magareng a dimetara tse 4 le 10 a tshwanetse go dirisa
mokwatla wa botlhe jwa 950mm ka bophara.Go tsenya mokwatla mo dintlung
go nna gape ga dirisiwa mo marulélo a seng mo bokhutl6 jwa 45 dekeree
kgotsa bophara jo bo tona t6ta. Ditlhdpho tse pedi tsa bofélélo di ya ka tatsd
jaaka mekwatla yotlhe ka bobedi e ka kgona go dirisiwa ka katleg®.
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11.Go tsengwa ga mokwatla o dirisiwa mo dikarolong ka boleele jo bo
kgonagalang jwa nakd, go fokotsa go dirisiwa ga makopanélo.

12.Go tsengwa ga mokwatla go ka kgona lekantshwa janong mme tse di latelang
di tshwanetse go elelwa tlhokod fa o lekantsha mokwatla. Go tsengwa ga
mokwatla o tshwanetse go beiwa ka go repa mo boéméng jo bo siameng
mme bo futéditswe ka ditshobokd tsa bojang tse di gagametseng, lobaka Iwa
se ke gotlatsa phukutsa nngwe le nhngwe e dirilweng magareng ga go
tsengwa ga mokwatla le borulél6 jwa bojang.

13. Morago ga go futétsa ga mokwatla, mokwatla o ka gogelwa kwa tlase,
godimo ga boruléld jwa bojang. Terata nngwe le nngwe ya boraro e
tshwanetse go gogiwa ka gagamalé mme e boféletswe mo lobalélong la
boféléld, terata e tshwanetse go rokiwa ka go sutlha borulélé jwa bojang go
ya ka bokhutlé gore e kgone go tlosa gore metsi a go réléla a seke a sala
morago go baakanngwa ga boruléld. Go baakanya ka go fitlheléla lobalélo la
bofélél6, go netefatsa gore paakanyo e ka fa tlase ga mokwatla mme e seke
ya ama ke metsi. Lobaka lwa gore fela terata nngwe le nngwe ya boraro e
baakanngwe ke gore tshwara mokwatla mo boéméng jo bo siameng fa santse
Sepotara mo fatshe se nyalanya le moagi wa borulélo jwa bojang go
tlhamalatsa mokwatla ka bokhutlo le kgato tsa go siama. (Go botlhokwa tota
go dirisa baagi ba borulél6 jwa bojang, jaaka go sa kgonegi go tsenya
mokwatla sentle fa fela go dirisitswe moagi wa borulélo jwa bojang.)

14.Go tsengwa ga rontabold kgotsa kapi ya sekwéré go tshwana le mokwatla o o
tlwaelegileng ka tumeland ya gore boruléld jwa bojang bo tshwanetse go
rokelelwa mo paleng e kgolo e tlhagisang minimamo wa 200mm godimo ga
mola wa bofélélé wa borulél6 jwa bojang.

MEKWATLA YA NTLO YA BOJANG

Ditshoboko tsa go tsengwa ga mokwatla wa bojang di tla romélélwa go feta godimo
ga mokwatla mme ka tshirélétso ya go itsetsepéla godimo ga dikota tsa kwa godimo
tota ka ditshunuku le mokgwa o o maleba wa go boféléla kgotsa go tlama.

MEKWATLA YA NTLO YA GALASE YA FAEBARA

1. Galase ya faébara e ka dirwa ka boleele jo bo fitlhelang dimetara tse 9.

2. Mesima ya 2 x 2mm e tshwanetse go phunya kgotsa go béréga kwa tlase ka
50mm kabd ya tlalélétsd ya go tsengwa ga mokwatla wa ntlo wa galase ya
faébara.
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3. Go neetswe tshitshiny6 ya gore se se latelang e nne minimamo wa boémo
jwa materiale o o dirisiwang go tthéma galase ya faébara ya go tsenya
mokwatla.

4. Maikaelélb ka kakaretso a resine a tlhoka ke motho yo a nang le bokgoni ba
tiris6 e e rileng.

5. Diteng tsa minimamo wa galase wa digerama tsa 600 go ya ka
sekwérémetara.

6. Kabo ya minimamo wa galase mo resine e tshwanetse go nna 2:1.

7. Palotlasetlase ya 50mm ya go tsengwa ga mokwatla e tshwanetse go nna le
boal6 ba kokelétso ya galase ya digerama tsa 600.

8. Mothald wa mokwatla o tshwanetse go nna ka tlhago e e leng gore fa e
tsentswe, bogodimo jwa mokwatla bo lekana ka go tsetsepa godimo ga pala
ya mokwatla.

9. Resine ya minimamo wa FR202 o tshwanetse go dirisiwa fa go tthomiwa go
tsengwa ga mokwatla yo nyenyefatsang moleld.

MEKWATLA YA NTLO YA MOTLHABA LE SAMENTE

Kapi ya mokwatla e tshwanetse go nna 40 mm (minimamo) kapi ya motlhaba-
saménté se se kima (karolo nngwe ya samente se se tlwaelegileng le dikarolo tse di
nne tsa motlhaba), e |1éléfatsa ka bonnye ba 750 mm go tloga mo mokwatla go ya
kwa tlase ka letlhakore le nngwe le le nngwe la borulél6 jwa bojang, go adilwe boalo
jwa letha la poliyoleféne ka bongwe, go tlaleleditswe ka tshipi ya lobalélo la
galabone kgotsa terata ya lerofana ya galabone, ka sekhurumel6 sa lobalélo le le
seng nnye go 20 mm mme e na le sebopegb le bokima jo bo maleba mo
mokwatleng jaaka go bontsha mo setshwantshong 2.

Go fetana ga ditomaganyo tsa letha la poliyoleféne ga wa tshwanela go nna nnye go
200 mm.

Materiale wa mekwatla ya motlhaba-samente o tla tshwanela ke go tshola:
1. Samente sa go tlwaelega se se dumelanang SANS 50197-1;
2. Motlhaba o dumelanang le ditlhokegd tse di maleba tsa SANS 1083;
3. Terata ya lerofana ya galabone ka bokima jo bo seng nnye go 0,8 mm mme
le pulégob e sa feteng 25 mm;
4. Letha tsa poliyoleféne tsa bokima jo bo seng nnye go 250mm.
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Kapi ya motlhaba,samente ka bokima jwa 40mm,
se se dirlweng ka bokima jo bonnye jwa mokwatla
(Sand Cement Capping 40mm thick,slightly
thickened at the ridge)

Lobaléld Iwa tshipi ya kalabone kgotsa lobaléld
Iwa terata ya sefo ennye

(Galvanised metal lath or galvanised wire mesh)
Letha la poliyoféné go fetana ka 100mm
(Polyolefin membrane)

Letha la peeled ya nké-bokgomo( Bull nose edge)
Go tsengwa ga boruléldé godimo ga mekwatla, go
tloga kwa matlhakoreng(Thatching tied over ridge
from both sides)

Lobalélo(Lath)

Pala ya Mokwatla (Ridge Pole)

Tlhomeso (Rafter)

Kotana e kgolo ya go rwala marulél6 (King Post)

Galvanised metd lath or
gakanisad wire mesh

Palyolefin membrane

Sard Cement Capping
anmmithick, sightly thickened
althe ndoe

100 mm overzp with

kel 4 Bul nose edge

Thakching tied over ridge from
bath sides

Lath

Ridge ol i‘ | Ridge Pale

W J—
Rafler |

Go tsengwa ga dikapi go tshwanetse go
|éléfatswa go ya kwa tlase go fitlhela
bokhutlo kwa morago. (Ntlha e ga e
tsepéle maruléld a bojang ka Matlhaka
a Kapa)

Elatlhokd Merald e e bodileng e e
tshwailweng ka bohiibidu.

Konkereiti e tshwanetse gore ka
dinako tsotlhe e khurumetse bokhutlo
kwa morago ka nako tsotlhe. Babaléla
bokima jo bo seng nnye go 40mm
godimo ga mokwatla otlhe.

Sefoterata ya Terata ya polasitiki ya
maekordne ya 250.

100mm katolosé magareng ga go
tswala setswald kgotsa tshimololé ya
polasetiki

Motsako wa Métara: dikeriba tse 2 tsa motlhaba konkereiti go kgetse e nngwe

ya Samente. Kabo 4:1
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Ya ph6s6

E e tlhagaletseng sentlé

Bbalé jwa go nusetswa sa lobalél
pele ga go baya kapi ya mokwatla.

Kapi ya mokwatla ya go nepagala e
e kwa tlase. Lemoga sekhutlo sa go
leba kwa godimo go tshologa metsi.

Borulél6 jwa bojang godimo ga
dikapi tsa mo tlase tse di seng
bonnye go 150 mm.

Tsebe ya 63



KAEDI YA BORULELO JWA BOJANG MO AFORIKA BORWA

GO TSENYA KA KAKARETSO

GO TSENYA TSEKEDIMA

Tsekedima gantsi ntsi e tlisa poélo ya dikgaol6 tsa bothata jwa sethibelametsi.

Dipopégb tse di tsénélélang ka mo borulélong di tshwanetse go thiboga ka pheletso
ya bokgakala jo bo kgonagalang.

Tsela e e nepagetseng ya go tsenya
ditsekedima ka go segelela ka mo
lebotaneng le go dirisa selekhounu go
tswaléla bojang jwa se nusetswa ka mo tlase
ga tsekedima ka tekanyetso ya bokima jwa
10mm le go lekana 200 mm ya bojang jwa
boruléld jwa bojang godimo ga tsekedima.

Tsela ya go nepagala ya go lekantsha sefo
e nnye ya dinonyane ya di baboono (saése
ya minimamo wa mesima: 25 mm)

Sefo e nnye ya dinonyane e lekantshitswe
ka go dikologa moroké wa ‘voetlaag’ ka go
dikologa kotana ya ntlha ka terata ya
galabone.

r:;:uul'l;ll'i-ﬁ‘a'H- if:
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GO TSENYA LEFESETERE KWA GODIMO

Lefésetere la ntlo ya borobal0 le tshwanetse go agiwa ka minimamo ya di dekeri tse
30. Mafasetere a ntlo ya borobald, a tthometseng ka mo thulamong ya borulélo, le
mafasetere a “dintshi” mo kgatong ya mathudi, ka makesimamo wa bothata jo bo
thibogélang. Di na le lebatla Iwa mpheetlane ka go se fetoge go gaisa borulél6 jo bo
saletseng, gore borulél6 jwa bojang jo bo godimo ga tsone bo bdle ka selekanyoka
bonako jo bo feteletseng.

Go tsengwa gongwe le gongwe kwa tlase ga dekeri tse 45 bo tla nna le go
babalélwa tota go feta borulél6 jwa dekeri tse 45 kgotsa go feta.

Go tsengwa ga mafasetere a ntlo ya
borobalb a a siameng.

MEKORO YA LEPOKOSO

Go a tlhokega gore go seke ga nna le megorogoro ya go ntsha metsi a pula fa
godimo ga mojako wa kwa pele.

Lepdkdsd la mokoro la tshipi le diretswe go lekanya
kgaolo ya bothata godimo ga mojaké wa mo pele
mme e fitlhilwe ka go dirisa dipala le lobalélé.
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SEKA BORULELO JWA BOJANG

Dikagd tsa bogologolo tse di sa kgatlhiseng di ka neelwa tsholetso ya sefatlheg6 ka
go aga seka boruléld jwa bojang. Dikagd tse di bokopa le go se kgatlhise, di ka
oketswa ka seka sa borulél6 jwa bojang.

Setswantsho se se tshwantshitswe mo
matsenong a bodirél jwa hotélé, se bontsha
borulélé jo bo leng teng jwa tshipi mo e
tshwanetseng go ba teng. Elatlhoké tebo ya
asetetiki ya kago.

DISILENG KA MO MARULELONG A BOJANG

Fa o dirisa sileng borulél6 jwa bojang katoloso ya 50mm a lobalél6 le sileng. Se se
letléléla katoloso e e lekaneng ya “go hema” go thibogela phokafal®.

/ £ ™ Celling spaced minfmum
1 # 50mm from laths.

o Katolosb ya sileng ka minimamo wa 50mm go tswa mo lobalel6
(Ceilin spaced mimimum 50 mm from laths)
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GO TSENGWA GA KISARA

Sethalo se se kwa tlase ke kaedi ya go bontsha gore dikisara tsa solara le dikIsara di

tsengwa jaang godimo ga boruléld jwa bojang.

.~ omm x Jmm flet bor connected o roter with boits

_— e w Fom Aok bar connected fo shest wiEn bots

—— Selor coliector fived on top of fiot sheel

olar Collectors on The
centres and inter

- Kisara ya solara e e beilweng ka mogare ga borulélé mo
bofologéld
Solar geyser placed inside roof platform
- Oketsa ka ditshegetsi tsa mesopori le ditthomeso
Mogare ga difata
Add support beams and intermediate rafter/ beams
between trusses
-25mm x 2mm bara e e bophaphati e e kgolaganeng le
tlhomeso ka dipakéla
25mm x 2 mm flat bar connected to rafter with bolts

-Letsela la 0.6mm kgotsa 0.8mm ya letsela la kalabone la
aluminiamo godimo ga boruléé jwa bojang mme kwa
bokhutléng jo bo kwa godimo jo bo katelegileng mme bo
beilwe ka motlase ga borulél6.

0.6mm flat galv sheet or 0.6mm aluminium sheet on toop of
thatch tp end and bent and placed under thatch

-Moputhi wa solara o o tiisang godimo ga letsela la bophaphati
Solar collector fixed on top of flat sheet

-Kotana e kgolo ya go rwala maruléld
Kingpost

-Boémo jwa moputhi wa solara mo boruléld jwa bojang
Positioning of solar collectors on Thatched Roofs

{2.7m ya bogare jwa difata le ditthomeso tsa ditthomeso ka

900 ji ji}

{2.7m truss centres and intermediate rafters at 900 efc.}
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SETSHA SA POLOKEGO

Mongwe le mongwe yo a dirang mo borulélong o tshwanetse go apara ditweega tsa
polokégd ka nako tsotlhe. Setsha sa polokégb se tshwanetse go sala morago
polokégod ya setsha le kago le ditlhokegob tsa tshireletso.

m Go siama, ka ditweega tsa polokégd

Ka phos6, kwa ntle ga ditweega tsa polokégd
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TLHOKOMELO LE BODIRELO JWA
BORULELO JWA
BOJANG

Mokgatlhé wa Borurél6 jwa Bojang mo Aforika Borwa (TASA) , o gakolola ka matla
gore go tlhhomamisiwe fela borankonteraka ba bokgoni le tiwaeld, go tsenya le go
diréla marulélo a bojang. Tsamaiso ya go goga & go kama e tshwanetse go
lebélélwa sentle ka gore baagi ba maruléld a bojang ba ba senang bokgoni, kitso le
tshedimosetso, ba ka tsaya ditsela tsa go tlhabaganyetsa tse di ka senyang borulélo
la bofelo.

Dikhamphani tsa inSorense di kopa gore tlhokomel6 e tshwanetse go diriwa
kgapetsa kgapetsa mo borulélong. Potso e e tlhagelela jaaka re soloféla gore go tla
tlhokomelwa borulélé. Gontse go na le kganetsanyo ka modiré wa go fééla le go
kama. Ka gore go na le mefuta e mebedi ya marulél6é a bojang, gotwe matlhaka
kgotsa bojang. A go na le molao wa gauta o riling, le gore tlhokomelo e tshwanetse
go diragala ka dibaka dife? Gompieno ditsela tse dintsi tsa mefuta, di fokotsa tsamao
ya botshelo jwa borulélo.

Ka tlhokomel6 e ntlé mo dibakeng tse di tlhokagalang, borulél6 jwa bojang jo bo
agilweng sentlé bo tshwanetse go nna le tsamao ya botshelo jo boleele.

Kwa ntle ga go tlosa digagabi le dijalo tse dingwe mo bogodimo jwa bojang,
tlhokomelo ya boruléld jwa bojang e tshwanetse go nna teng. Gantsi tshenyego e
bonagala go tswa mo tlhagelélong ya khurumetso.

Ditlhatlhobd tsa borulélé mo dikgaolong tse rileng jaaka megorogoro, dikgaolo kwa
tlase ga ditlhare le dikgaolo tsa dithulamo kwa tlase ga 45°, di tshwanetse go
tsweledisa ka nako tsotlhe go tthhdma boémo jwa boal6 jwa borulél6é jwa bojang.

Ka kakaretso, reiti ya tatlhégb ya bokima e ka tsewa go ya ka taolo ya 20 mm go
fitlhela 25 mm ka khurumetso godimo ga dingwaga tse di supa go fitlhéla dingwaga
tse di robonngwe. Ka boal6 jwa borulél6 jwa bojang jo bokima jwa 175 mm,
sokasoka ya borulélo jwa bojang e tla tthomelwa mogare ga boal6 (ka 80-100 mm
kwa tlase ga bogodimo) ka gore sokasoka e be bile go bonalasega morago ga
dingwaga tse 20 kgotsa go feta.

Tsamaiso ya botshelo e tla tsweletsa ke ditlhatlhobo tsa nako tsotlhe tse di
supetsang fa go Goga & go Kama ka tlhokegd, ka garawe (legate).

Tshwanetse mongwe a tlhaloganye dintlha tsa thekeniki ya borulél6 jwa bojang, pele
a ka letlélélwa ka bonolo gore moagi o senang borutegi a kame borulélo.
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Kwa ntle ga go dira sentle, tsamaiso nngwe le nngwe ya go kama e ka fokotsa
khurumetso godimo ga tshunuka, ka mantswe a mangwe bokima jwa modiro wa
borulélo ka jalo le tsamaiso ya botshelo.

Tiragalo ya ntlha e e tsewang, ke go tlhatlhoba ka kakaretso boleele jwa bojang
kgotsa letlhaka. Fa go ka fitlhéla gore ke boleele jo bo lekaneng, meald ya boruléld
jwa bojang e ka kgona go gogelwa kwa tlase. Seémo sa borulél6 se botlhokwa tota,
ka gore boleele jwa kutu kwa tlase ga sokasoka, bo na le go tsala ka patikd tsamaiso
ya botshelo jwa borulél6 jwa bojang. Ka go latela, pofélélé ya go sokasoka e
tshwanetse go bofélélwa ka mo botlase jwa boruléld6 mme ka nako fela, tsamaiso ya
go kama e ka simolola. Bona ditshwantsho kwa tlase.

Fa go lebelélwa setshwantso kwa godimo mongwe a ka bona gore karold ya
bogodimo ya letlhakore la molema e santse e tlhoka go direlwa mme kwa tlase ka
meal0 e e gogetsweng kwa morago.

Go gagamala ga sokasoka morago ga go gogela
boalb jo bo kwa ntle jwa ditshobokd kwa tlase
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Setshwantsho se se bontshang sentlé gore borulélé jwa bojang bo phagamisitswe
jaang morago ga bodireld.
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DIPAAKANYO KGOTSA
TLHOMAMISO YA BORULELO JWA
BOJANG

(Tse di latelang ga di tsepége mo Marulélé Jwa Matlhaka a Kapa, gagwa
tshwanela go nna le boal6 jwa bobedi jo bo okeditsweng mo meagong ya
borulélé jwa Matlhaka a Kapa.)

Materiale botlhe jwa go bdla jwa borulél jwa bojang bo tshwanetse go
kgakgamololwa ka bojotlhe kwa ntle fa e le ka nako ya pabalélé mme e émisetswa
ka materiale o mont$ha, ka pitlagano le gagamalé ya materiale wa go butswa.
Boruléld botlhe bo tshwanetse go tlosiwa materiale wa go golosega ka go fééla pele
go ka bewa boalé jo bongwe le bongwe jo bontSha jwa borulél jwa bojang.

Mothalo wa botsé jwa sebopégd sa borulélé bo tshwanetse go lekanya ka go
kgona go tsaya morwald wa kokeléts6 ya boal6é jwa bobedi jwa borulélé. GO
BOTLHOKWA GO TLHATLHOBA BOITEKANELO JWA SEBOPEGO SA KOTA
SA GO TSHOLA MORWALO WA KOKELETSO YA BOALO JWA BOBEDI PELE
BO KA OKETSWA.

Go apesa sekhurumetsé sa boruléld jwa bojang (kokelétsd ya boal jo bontSha
godimo ga boald jwa botsd) go nna tlhokego tota fa go béla go fitlhéla kgato e e leng
gore dipaakanyé di tthageléla mo bogodimo.

Fa dipaakanyd di tthageléla, metsi a pula a ka eledisa kwa tlase go sutlha boruléldé
jwa bojang ka go siana le go fologa mo morokdng wa sokasoka le go tsena ka mo
boaléng jwa boruléld jwa bojang le go tsena ka mo boagong. Thlagisé ya
dipaakanyd e tla ka pholé ya bosena morokd ba sokasoka mme le go koafala ga
sekhurumeld sa boruléld botlhe fa tumalané ya boruléld jwa bojang e latlhega. Ka
gore boruléld jwa bojang ke materiale wa tlhago, e tla koafala ka reiti e e neetsweng,
e ikanya ka maémo a tikologd mo kgaolong.

Bokima jwa boald jwa bobedi, bo bidiwa manéga kgotsa bipa borulélé jwa bojang, go
ya ka tafola 2 (bona dikholémo 2, 3 le 5 tafola 2 ka mo SANS 10407:2015 Kgatisé 2)
Ntlha e botlhokwa go feta, ke sekhurumeldé godimo ga tshunuka bo seke ba nna go
feta bonnye jwa 70 mm.

Fa boald jwa bobedi bo ka fitlhélwa, bo tla tlosiwa pele ga manéga kgotsa ga bipiwa
ga borulélé jwa bojang jo bo bewang (sk. go ka se tswile go nna le meald e mebedi
ya borulélé jwa bojang mo sebopégd sa boruléld).
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Go botlhokwa go segela kwa moragoditlhare le ditlhatshana tse di okamametseng
boruléld jwa bojang, go netefatsa gore moriti 0 seke wa wela mo boruléldng gape o
seke wa tlhola go béla. Dikala tse di gaufi le gaufi téta kgotsa di kgoma boruléld, di
tla senya boruléld jwa bojang fa phefé e futswela. Ka go nna le borulélb jo bo senang
dikala, go tla oketsa tsamaiso ya botshelo jwa borulélé.
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POLOKEGO YA MOLELO

BOKGAKALA JWA POLOKELO

Polokél6 e e kgakala go tloga kwa dipopégbng le melelwane jaaka SANS 10400-T
4.12.2 Marulélé a bojang

4.12.2.1 Bokgakala jwa polokélé bo tswa kwa 4.2 ka jalo bo tshwanetse go ya ka
ditlelase tsa bonnd jo bo neetsweng mo tafola 2, ka motheo wa morwalo wa molélé o
kwa godimo mo boruléléng jwa bojang jo bo sa sirélétsegang le

bolengpalo, A. Ka mo fomola bo tla ya ka kgaolo ya bokafapele jwa kagd jo bo
lebileng molelwane, kwa ntle ga temogo ya mofuta wa lebota kgota dipul6 gape le go
akaretsa borulél6. Mo boruléld jwa bojang jo bo abelwang ka thulaganyé ya go
timamoleld, e e dirilweng di teko go ya ka ASTM E108. Bokgakala jwa polokélé bo
tla ya ka merwal6 ya meleld e e latelang,

a) Diphol6 tsa Teko ya A — morwald wa molelé o monnye
b) Dipholé tsa Teko ya B — morwalé wa moleléd o mo magareng
c) Diphol6 tsa Teko ya C — morwal6 wa molelé o kwa godimo

ELATLHOKO: A dipholé tsa teko ya C di lekana le borulélé jo bo sa
sireletswang.

4.12.2.2 Kwa ntle ga temogo ya ditlhokeg6 tsa 4.12.1, lapara ya borulélo jwa
bojang jo bo senang kgaolo ya thulaganyo ya boruléld jo bonnye jwa 20 m?, e e
emeletseng ka go golosega gape e sa kgomaganya le boago jo bongwe, e tla
tshwanela ke go se tthomelwa gaufi le

a) 1,0 m go molelwane, le

b) Bokgakala jwa polokegd jo bo tswang mo boago bongwe le bongwe 4.2, fa e
se boago jwa maje jo bo tlhomilweng kgotsa lebota la konkereiti le le na leng
go feta fetana ga bogolo jwa 0,3 m godimo ga mola wa mo tlase ga borulél
jo bo okeleditsweng ka bonnye jwa 1,0 m jo bo tsosolodiwa mo letlhakore
ngwe le ngwe lwa lapara.

412.2.3 Motho wa bokgoni (moenjenéré wa moléld) o tshwanetse go dira
tshekatsheko e e rasSenale go ikaéléla go dumelana ga kagd ya boruléld jwa bojang
jo bo tlhomilwang kgatlhanong le kagob e e leng teng.

4.12.2.4 Dikago le dilapara tsa borulélé jwa bojang di na le polane ya kgaolo e kgolo
go feta 300 m? kgotsa e e gaufi le bogolo jwa 4,5 m go molelwane mongwe le
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mongwe le bokgakala jwa polokegd go tswa mo kagd e e leng teng 4.2, e e
tshwanetseng go abelwa ka kokelétsé ya dithulaganyé tsa go tima molelé tsa
kakanyetsoé tsa thulagano ya borulélé ka sebele e e dirisiwmang mme e babaléla jaaka
totobetsé ya mmopi wa dithulagano.

4.12.2.5 Dikagd le dilapara tsa borulélé jwa bojang mo dikgaolong tsa kitland ya
bebenya ya legadima e e kgolo go feta 7 (bona SANS 10313) e tla abelwa ka
thulagany6 ya tshireletso ya legadima (LPS) e thadilweng le go tsengwa ke batho ba
bokgoni go ya ka ditlhokegd tse di maleba tsa SANS 10313 le SANS 62305-3.

4.12.2.6 Dikagd le dilapara tsa diphetesi (ditshunuka tsa terata) di mo boalong jwa
boruléld jwa bojang jo bo dirisiwang, mo dikgaolong tsa kitlané ya bebenya ya
legadima go feta 3 (bona SANS 10313), di abelwa ka thulaganyd ya tshirélétsé ya
legadima, e thadilweng le go tsengwa ke batho ba bokgoni go ya ka ditlhokegd tsa
SANS 10313 le SANS 62305-3.

DITIREGO

Theleso ya matla a motlakase le megala ya théléfone e tshwanetse go tsena ka
diphetesi ka fa tlase ga lefatshe. Go tsenya gotlhe ga diterata tsa motlhakase ka mo
phatlheng ya boruléldé go tshwanetse go dirisa diphetesi tsa go khurumetswa ka
polasetiki le ka mapbkdsd a makopanéld a a tswaletsweng sentlé.

TIRISO YA DIPHETESI

Go nna teng ga ditshipi kgotsa mofuta mongwe le mongwe wa phetesi mo
sebopégdng sa boruléld go tlhola kotsi ya phetesilegadima fa borulélé bo sa
sirélétswa. Ka gone go botlhokwa gore ditaolo tsa SANS di salwe morago ka
tlhoafalo go thibela tsheny6 ya legadima.

Diphaepe, megala kgotsa diterata tsa motlakase ga di a tshwanela go nna mo di kgomanang
ka go lolama le boruléld jwa bojang. Ditirégd tsa motlakase tse dingwe (telefounu le
thelébiSene) ditshwanetse go tsena kago mo kgatong ya mogatshe ka nako tsotlhe . Ga wa
tshwanela go nna le megala kgotsa diterata tse di tsamayang ka mo boruléléng jwa bojang.

Diphetesi tsa legadima ka bontsi
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THULAGANYO YA TSHIRELETSO YA LEGADIMA (LPS)

Reférense ya polokégd ya moleld, SANS 10400-T. Go botlhokwa tota go netefatsa
gore sethalo le go tsengwa ga borulélé go sala morago ditaolo tsa LPS.

Ka bonnye jwa tshirélétsé kgato Il (bona SANS 62305-3) e tla bewa mo kgetseng ya
dipopégd tsa boruléld jwa bojang. Fa go ka dirisiwa maséte ya tshipi jaaka LPS, e tla
thadiwa go ya ka SANS 10225. Tshiréléts6 e tla baakanngwa ke mongwe kgotsa
bangwe ba go tlhomiwa ka go golosega ka maséte. Kgaolo ya tshirélétsé ya
dimaséte e akaretsa dikhutl6 tsa di kabdle, dintshamosi, diantenara, diphaepe tsa
mowa le dilo tsa tshipi tse dingwe le tse dingwe. Diterata tsa thelefone, ditirégd tsa
dikopanyé tsa theleso ya motlakase kgotsa ditshipi dingwe tsa kwa godimo kgotsa
diphaepe ga di a tshwanela go tsena sebopégb ka mogare kgotsa gaufi le boruléld
jwa bojang. Bokgakala go tswa mo maséte go fitlhela borulélé jwa bojang jo bo sa
tshwanelang go nna gonnye go 1 000 mm.

Ditshipi tse di diritsweng mo kagbéng ya boruléld jwa bojang di tla tshwanela ke go
bofélélwa le go gatelelwa fa fatshe. Diphaepe tsa metsi, diphaepe tsa mowa,
ditanka, diphaepe tsa gase, megala ya thelefone le setsidima, dialamo tsa tshirélétsd
le diterata tsa motlakase le phetesé ka mogare ka 1 000 mm ga borulélé jwa bojang
bo tla fimelwa, bofélélwa le go gatelelwa fa fatshe go ya ka SANS 10142-1.

-Poféléld ya poféléld metsi e e kgolo fa phetisi
ka mo boruléléng jwa bojang e abeketswe.
Bond to water main if bonding conductor in the
thatch is provided

-Ditshipi tsa pofélélé tse di dirisiwang mo
metsing a kgolo kgotsa elékétérote ya ntlo
Bond metals used to water main or eath
electrode of the house

-Bokgakala jwa bonnye jwa 1000mm
Distance atlease 1000m

-Kotana e e tsepameng
Mast

-ELATLHOKO borulélb jwa boang jo bo
sireléditse ke kotana e e tsepameng
NOTE a thatched roof is protected by a mast(a)

Bond fo wafer main if bonding conductor
in the thatch is provided

MOTE A thatched roof is protected by a mast(s).

Bond metals used to water main or
earth electrode of the house

Distance af least 1000 mm

B —

|- - Mast

7
//
Drg.95T1
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KITLANO YA LEGADIMA FA FATSHE Ne

Tafola ya C.1 — Lightning ground flash density Megala e e laolang kgonagalo ya
go otla ke legadima

1 2 3 4 5 6
Toropo N, Toropo N, | Toropo N,
Aberdeen 1,8 | Gobabis 2,6 | Paarl 0,2
Albertinia 0,5 Golden Gate 6,4 | Petrus Steyn 4,4
Alexandria 0,8 Grabouw 0,2 | Pietermaritzburg 7,0
Aliwal North 5,3 Graaff-Reinet 2,5 | Piet Retief 11,7
Aranos 1,6 Grahamstown 1,4 | Piketberg 0,2
Aroab 1,7 | Greytown 5,5 | bolokwane 3,6

(Pietersburg)

Barberton 7,5 Groblersdal 5,1 | Pongola 6,3
Beaufort West 1,7 Harding 5,5 | Port Alfred 1,4
Belfast 7,3 Harrismith 9,4 | Port Elizabeth 0,9
Bela Bela 7,5 | Heidelberg (WC) 8,0 | Potchefstroom 7,0
Benoni 7,5 Heilbron 5,8 | Pretoria 7,5
Bergville 6,3 Hermanus 0,1 | Prieska 3,0
Bethal 8,6 Hluhluwe 6,0 | Prince Albert 0,6
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Bethlehem 6,4 Hoedspruit 2,8 | Queenstown 5,2
Bethulie 3,3 Humansdorp 1,1 | Reddersburg 6,4
Bloemfontein 5,2 Irene 7,2 | Richards Bay 5,2
Bloemhof 4,8 | Jagersfontein 2,2 | Richmond (KZN) 8,0
Blyderivierspoort 4,5 Johannesburg 7,5 | Riversdale 0,2
Boksburg 7,5 Jozini 5,6 | Roedtan 4,9
Brakpan 7,5 Keetmanshoop 1,2 | Rustenburg 8,1
Brandvlei 0,9 Kempton Park 7,5 | Sabie 3,2
Brits 8,0 Keiskammahoek 2,0 | Satara 1,5
Bultfontein 3,6 Kimberley 4,8 | Schweizer-Reneke 5,6
Burgersdorp 3,3 | King William's Town 1,1 | Scottburgh 3,0
Butterworth 0,9 Klerksdorp 7,0 | Senekal 4,7
Cala 5,2 Knysnha 0,4 | Sishen 3,4
Caledon 0,2 Komatipoort 2,6 | Skukuza 2,3
Calvinia 0,7 Kroonstad 5,8 | Somerset East 0,8
Cape Town 0,3 Krugersdorp 7,0 | Springbok 0,6
Carletonville 7,5 Kuruman 3,0 | Springs 7,5
Carnarvon 1,1 Ladybrand 5,4 | Standerton 7,6
Carolina 9,0 Ladismith (WC) 0,7 | Stanger 3,5
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Cathcart 1,6 | Ladysmith (KZN) 9,0 | Stellenbosch 0,3
Cedara 8,0 | Laingsburg 0,6 | Steytlerville 1,7
Ceres 0,2 Lichtenburg 5,5 | Sutherland 0,9
Christiana 6,4 Loskop 4,3 | Swakopmund 0,5
Colenso 7,8 Liideritz 0,4 | Tarkastad 3,4
Colesberg 3,0 Lydenburg 5,0 | Thabazimbi 2,1
Cradock 5,8 Machadodorp 8,7 | Theunissen 5,2
De Aar 2,5 Mafikeng 5,6 | Touws River 0,3
Delareyville 5,4 Makhado 1,5 | Tsumeb 4,0
Donnybrook 8,5 Malmesbury 0,1 | Tzaneen 4,1
Doornfontein 7,3 Mandini 3,4 | Umtata 3,0
Dordrecht 2,6 Margate 1,8 | Uniondale 0,6
Douglas 4,0 | Marikana 6,9 | Upington 2,2
Dundee 9,2 Matatiele 6,6 | Utrecht 9,0
Durban 4,4 Middelburg (EC) 3,3 | Ventersdorp 5,6
East London 1,6 m%ienlggﬂ ga) 4,6 | Vereeniging 7,5
Edenvale 5,6 Modimolle 7,0 | Victoria West 1,4
Elliott 4,2 Mokopane 3,4 | Villiersdorp 0,4
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Empangeni 4,1 Molteno 1,6 | Vredendal 0,2
Ermelo 9,0 Montagu 0,2 | Vryburg 3,0
Eshowe 53 Mooi River 6,9 | Vryheid 8,9
Evander 8,5 Mookgopong 6,0 | Walvis Bay 0,2
Flagstaff 4,9 Mossel Bay 0,5 | Welkom 5,0
Fort Beaufort 1,4 Murraysburg 1,9 | Willowmore 1,5
Fraserburg 1,3 Nelspruit 2,7 | Windhoek 2,3
George 1,5 Nossop 2,2 | Witbank 7,5
Georgedale 5,6 Noupoort 7,4 | Zeerust 4,2
Germiston 7,5 Ohrigstad 4,2

Giant’s Castle 13,0 | Oshakati 2,3

Gobabes 0,2 Oudtshoorn 0,5

Raporotd ya LPS ya polokeg0 le tsenyo e tla neela ke motho o rutegileng.

Setifekeiti sa LPS sa pabalélo le tsenyd se tla neela ke motho o rutegileng.
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Amdt 1

1. Location

Physical address:

Name of building:

Erf/lLot No.: Suburb/Township:

District/Town/City Province:

Type of inspection: Repeat EI Additional [:l Visual EI
Acceptance Design During construction

Lightning ground flash density (W)
(Flashes/km®/year

Accepted annual frequency of lightning flashes to structure (V)

Protected space (description):

Risk assessment done | Yes MNo Risk assessment Yes No
for system? O] £ report attached? ] ]
2. Risk assessment
= . Risk of Risk of Calculated
User-speciiiad acceptable flsk direct strike |indirect strike | risk
FRo R R
Tolerance 1 Loss of human 10° User-calculated 1
onrisk: B 7 life risks:
2 Loss of services | 107 2
3 Loss of cultural 107 3
heritage
3. Air-termination systam
Thatched Yes MNo
roof: | D Metal roof: Yes Mo O Hazardous location: ‘r‘esD Mo
Flat roof. Yes | Mo O] O [
LPS level: | [:I 1] D il I:l A" EI
Height of structure; | He ight of mast/catenary; Number of mast(s):
Mast design in compliance with SANS 10225: | Supplier of mast: Tel. No.:

Air-termination system:

Protective angle of :

Relling sphere radius, m:

Material used; Lead Steel (stainless or Titanium Copper Aluminium Zinc
O galvanized) = O [ O O
4, Down conductor system
Material used: Steel (stainless or | Copper Aluminium Spacing between conductors m
galvanized)
Size of DTS conductor used, mm” Is existing structure Yes | Mo (] Description:
used as down
Reinforced Yes No conductor?
concrete/metal L]
used?
Mesh design: MNumber of down Spacing between ring | Accessible Yes M No O
coenductors: conductors: joints/terminations:
Accessible joints/terminations: Pop-riveted Soldered
J p = O
WOTE The following abbreviation has been used:
OTS down conductor termination system
Amdt 1
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Amdt 1
5. Earth-termination system
Particular conditions:
i T
EAring arrangeiment | Type A Tape B Reason for earthing arrangement:
Final equivalent earth resistance obtained: Q [SciF resistivity: m
6. Lightning equipotential bonding
Equipotential bonding bar installed. Yes ] No O
System connected to bonding bar Telecommunication Pipes Electrical Equipment
installed: O O O L
Material used: Steel (stainless or galvanized) ] Copper (|

Conductor size used to connect
metal installation to ETS, mm®:

Conductor size used to connect
bonding bar to ETS, mm®:

7. Surge protective devices (SPDs)

Design drawing No.: Main incomer distribution board:

Load current A Prospective short-circuit current
rating kA
Impulse current [ imp. KA (10/350 ps) [ Max. back-up fuse cumrent /. kA
SPD, class |: nominal a.c. voltage Un V| Voltage protection level at L. kY |Follow current extinguishing
capability: KAms
Mominal discharge current /,, Max. mains overcurrent
; ; kA (8/20 ps) | protection A
SP8, desiromnel e volsge . ¥ Voltage protection level at /: V | Temporary overvoltage (TOV)
U Vi5 s

8. Certification
I'We, being the person(s) responsible for the design ?, installation ?, inspection °, testing®, of the lighting protection
system (LPS), am/are competent to certify that the LPS complies with the reguirements of SANS 10313,

‘Delete where not applicable.

9. Details of LPS designer

Mame: ID No.: Company:
Tel No.: Signature: Date:

10. Details of LPS installation installer

Name: 1D No.: Company:
Tel No.: Signature: Date;

11. Details of fixed electrical Installation

Any work performed on the fixed electrical installation with regard to the LPS shall be witnessed by an accredited
person,

Installation safety report No.: | Date of installation safety report:

12. Approval signature

Mame of lighting protection inspector: Company:
Tel No.: Date:
ID Mo.: Signature:

NOTE The following abbreviations have been used:

OTS down conductor termination system
ETS earth-termination system

Amdt 1
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5. Earth-termination system
Particular conditions:
i T
EAring arrangeiment | Type A Tape B Reason for earthing arrangement:
Final equivalent earth resistance obtained: Q [SciF resistivity: m
6. Lightning equipotential bonding
Equipotential bonding bar installed. Yes ] Mo O
System connected to bonding bar Telecommunication Pipes Electrical Equipment
installed: O O O O
Material used: Steel (stainless or galvanized) ] Copper (|

Conductor size used to connect
bonding bar to ETS, mm®:

Conductor size used to connect
metal installation to ETS, mm®:

7. Surge protective devices (SPDs)

Design drawing No.:

Main incomer distribution board:
Load current A

Prospective short-circuit current
rating kA

Impulse current [ imp. KA (10/350 ps) [ Max. back-up fuse cumrent /. kA
SPD, class |: nominal a.c. voltage Un V| Voltage protection level at L. kY |Follow current extinguishing
capability: KAms
Mominal discharge current /,, Max. mains overcurrent
: ki (8/20 ps) | protection A
: .c. vol .
SP8, desiromnel e volsge . ¥ Voltage protection level at /: V | Temporary overvoltage (TOV)
U Vi5 s

8. Certification

I'We, being the person(s) responsible for the design ?, installation ?, inspection °, testing®, of the lighting protection
system (LPS), am/are competent to certify that the LPS complies with the reguirements of SANS 10313,

‘Delete where not applicable.

9. Details of LPS designer

Mame: ID No.: Company:
Tel No.: Signature: Date:

10. Details of LPS installation installer

Name: 1D No.: Company:
Tel No.: Signature: Date;

11. Details of fixed electrical Installation

Any work performed on the fixed electrical installation with regard to the LPS shall be witnessed by an accredited

person,

Installation safety report No.:

| Date of installation safety report:

12. Approval signature

Mame of lighting protection inspector: Company:
Tel No.: Date:
ID Mo.: Signature:

NOTE The following abbreviations have been used:

OTS down conductor termination system
ETS earth-termination system

Amdt 1
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1. Location
Physical address:
Name of building:
ErfiLot No.: Suburb/Township:
District/Town/City: Province:
LPS level: | ] Il ] 1] ] v ] l Date of last inspection:
Type of inspection: Repeat [] Additional O Visual O Acceptance []

2. Details of LPS installation installer

Name:; 1D Mo.: Company:
Tel No.: Signature: Date of installation:

3. Details of fixed electrical installation

Any work performed on the fixed electrical installation with regard to the LPS shall be accompanied by an Installation
safety report issued by an accredited person.

Criginal Installation safety report No.; | Date of Installation safety report:

4. Maintenance of LPS structure

4.1 Air-termination system (ATS)

Connection between ATS and down conductor: Acceptable u Replaced O Refastened O

Material used: Lead Steel {Etaifﬂess or Titanium 'CCIPPEI' Aluminium Zinc
O gaivanized) O O O O O

Straightness of mastused: ~ Acceptable: ] Replaced [ IContinuity of ATS:

4.2 Down conductor system (DTS)

Material used:  Steel (stainlessor [[]  Copper, Aluminium Electrical conductivity of conductors: 0
galvanized) D D

Size of DTS conductors used, mm® Accessible joints/terminations:

Electrical conductivity of shielding measures: | Electrical conductivity of equipotential bonding lines: Q

If reinforced concrete/metal parts are used as down conductors, is conductivity still present? Yes ] No |

4.3 Earth-termination system

Earthing Type A | Type B | Identification of earth connection points visible?  Yes O Mo =

arrangement:

Equivalent earth resistance, Q: Soil resistivity, 0.m: ‘ Earth termination system visible:  Yes [ | No []

Connection between Connections acceptable [[] Connections needed []  Connections needed to [

DTS and ATS: refastening ® be replaced °

Safe dispersing of lightning current: [ Yes [] [ No ]

In the event of connections that were refastened or replaced, please provide a drawing that shows the locations of
these connections.

Amdt 1
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4.4 Lightning equipotential bonding

Equipotential bonding bar inspected: Acceptable [] Replaced ” ]

System connected Telecommunication I:l Pipes [j Electrical I:l Equipment, describe;
to bonding bar:

Material used:  Steel (stainless or ] GopparD Connection between bonding Acceptable [] Repaired” []

galvanized) bar, ETS and DTS
Surge protective devices inspection: Acceptable 0O Damaged (reported to electrician) |
Bonding of metal equipment checked: Pipes [] Conduit [] Gutters  [] Roofs []
5. Approval signature
Name of lightning protection inspector: Company:
Tel No.: Date:
1D Mo Signature:

NOTE The following abbreviations have been used:

ATS  air-termination systems
DTS down conducter termination system
ETS earth-termination system

® In the event of an equipotential bonding bar that was replaced, proof of correct installation and reconnection of
equipment to the bonding bar shall be shown.

 In the event where the connection between the bonding bar, the ETS and the DTS was repaired, proof of the repair by

accredited personnel shall be submitted.

Amdt 1
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DIKEMISO THANYA

Kemisd thanya ke lerofana la tshipi e e senang dipatsé e e tsentsweng ka mo
sentshamosing ka minimamo wa boteng jwa 700.

-Setswalela kwa ntle sa
dinonyane
Close off ya dinonyane

-minimamo wa 10x10x1mm
Terata ya tshipi e e sa timpaleng
ya lerofana
10x10x1mm(minimum) Stainless
steel wire mesh

-Minimamo wa 700mm
Minimum 700mm

Close of for binds —.

.,

I

.\|

b
T—

10 % 10 1mm (minimum} b
sm:malmnmmm—\ iy

Boémo jo bo tiwaelegileng ba Kemis6 Thanya.

Gontse go gakololwa gore re nne le dintshamosi tse di phephafiditsweng/ di féétswe
lee ka nna gangwe mo ngwageng pele ga setlha sa mariga.
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Karolo e e tlwaelegileng e e bontshang
minmamo ya boleele ka sentshamosi
godimo ga boal6 jwa boruléld jwa bojang,
1000 mm jaaka Ditaolo tsa Kagé tsa
SetShaba

DITHULAGANYO TSA SEKOLOBISA

Nngwe ya dilekanyd tsa go thibela melel6 go anamisa magareng ga marulél6 a
bojang ke tseny0 ya thulagany6 ya sekolobisa kwa bogodimo tota jwa borulélo.
Thulaganyd ya sekolobisa sa metsi e ilela metsi a lephotoph6td kwa godimo le kwa
tlase mo borulélong jo bo tlhageletseng mo tiragalong ya molel6. Legale se se ka se
boloke setsha mo molel6 o simololang, e ka thibela go anamisa ga molel6 go tloga
mo borulélong bongwe go ya kwa borulél6 jo bongwe.

Go ka tsengwa thulagany6 ya diatla kgotsa ya go itirisa. Dithulagany6 tsa go itirisa,
gantsi di akaretsa dikutl6-mosi tse di tsosolosang sekolobisa go tswa mo moleléng
ka mo gare ga bonno. Mo dikgaolong tse e leng gore kgatélélé ya metsi ga ena
matla a lekaneng dipomp0 di ka tsengwa kgotsa metsi a ka pompiwa go tswa kwa
diphadiphadi tsa metsi.

DIKOBO TSA MOLELO

Kobd ya go timamoleld ke lesela la seromelwateng le le kgonang go lwantsha
dithempérétshara tse kgolo go feta tirisd ya dikeri tsa sentikereiti ya 750. Lesela le le
logilweng ka metlha le metlha go sutlha kgaolo ya borulél6 jwa bojang mme e
khurmetswe gotlhe ka boruléld jwa bojang, gone ga go bonagale. Go akangwa gore
materiale wa pofélélo ya kalaboné o dirisiwe mo bonnong jwa sokasoka ya tere ya
tlwael6 ya tukakgabo ka jalo ke diphatsa moleld.

Go dirisa kob6 ya molelé mo borulélong jwa bojang e elelwa tlhoko ke dikhamphani
tsa inSorense fa o balela dikarolotuel6 tsa inSorense.
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BOLENG JWA ENEJI

Intasetari ya go tsenya boruléld jwa bojang mo Aferika Borwa e gola ka bonako
jaaka re fitlhéla batho ka bontsi ba batla dithefosand tsa tlhago tsa kagd. Ka gore le
yone ke kumako ya borulélo e leng ya tlhago ka botlald, go tsengwa ga borulél6 jwa
bojang go gola ka go ratega mo tikologdng e maloko a setShaba ka bontsi a
sekamelang go ya kwa materialeng wa tlhago gore o dirisiwe mo dikagbng, kgang e
e itsege ka tlwaelo e le “mothalo botala”.

Borulél6 jwa bojang ke boruléld jwa tlhgo jo bo gaisang marulélé a mangwe ka go
dirisa dikumako tsa tlhago mo boruléléng ka gore di kotutswe go tswa fa fatshe
mme di diriwa kwa ntle ga ditsamaiso, go tlhama sekhurumetsd sebele sa boruléld.
Ka bolengdipalo tsa thémale tsa borulél6 jwa bojang, GA GONA tlhokégb ya
dikumako dingwe le dingwe go tlhama kamogany®.

Ka go leba maruléld ka leitlho la “botala” borulél6 jo bo molemd jo bo ka bewang mo
kagong ke borulél6 jwa bojang. Sebopég0d se ke dipala tsa dikota tse di tshwarang
CO2 ya kagb mme borulél6 jwa bojang jwa bonnete ke kumako ya tlhago e
tshwarang CO2 ka mosola o o okeditsweng. Boammaruri ke gore bojang jwa
borulél6 jwa bojang bo diragalang ngwaga le ngwaga. Go solofediwa gore borulélo
jwa bojang bo tla tshela dingwaga di le dintsi ka nako e bontsi jwa CO2 e sa
rebolwang.

Ka go dirisa borulélé jwa bojang gone borulélo bo thaletswe go dirisiwa jaanong
mme le tirisdgape ya bokamoso. Go ikanya dikumakd tsa metswedi ya tthhokomelo le
mo materialeng e fokoditse. Borulél6 jwa bojang bo tsalana le lefatshe ka materiale
wa tirisbgape. Ke materiale wa selegae, wa khabone e e golosegileng mme ka go
dirisa kumako re tshegetsa ka bonnete dikag6 tsa go tsalana le lefatshe gape le go
tshegetsa theleso ya dimateriale tsa selegae.

Ka lobaka Iwa tshenyego ya lefatshe, dipharologany6 tsa dithempéréitShara ka mo
ditlheng di nna go feta gotlhe tota. Bontsi jwa dikumako tsa kamogany6 bo tlisetswa
mo mmarakeng kgapetsa kgapetsa empa borulélé jwa bojang bo tswelela pele bo le
tharabol6 ya tlhago le botsalano-lefatshe. Go ya ka asetetiki ke nngwe ya dikhutlo
tsa kago tsa go kgatlhisa go feta selekano. Ga gona kumak6 nngwe e e nang le
dipharologantsho jaaka kumako tala. Ka Bolengdipalo tsa themalé tse kwa godimo,
polokegd ya eneji e netefaditswe, phokotso ya thitofatsa le tsidifala ka tiragalo ya
terama. Ka dipuo tsa go godisa ditlhwatlhwa le kgonagal6 ya go timiwa ga
metlakase, boruléld jwa bojang bo na le dithuland tse kgolo mo polokelong ya eneji.
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Ditlhwatlhwa tse di kwa godimo tsa borulél6 jwa bojang di lekanyeditswe mo
marulélong a thaele ke tlhamane e e tlhagisitsweng mo diporojekeng tse maloba.
Borulél6 jwa bojang bo supa go direga go feta dikhurumetso tsa borulélo ka
ditlhwatlhwa tsa dil6 tse di elwang tihokd. Borulél6 jwa bojang bo tlhoka kamagany6
e e seng themalé, dithulagany6 mokoro, fasiase, mathudi, disileng, dipénté, jl.jl.
mme borulélé jwa bojang bo abela kokétsd ya phatlha ya sileng ka lebaka la go ya
bogodimo jwa 45 dek, e neela moag6 tlhaloganyo e e matla ya bolumu. Ka dilo
tsotlhe tse di elwang tlhoko borulél6 jwa bojang ke nngwe ya ditlh6pd tsa
tshomarelo ya khutld ya borulélé6 mo mmarakeng.

Go tsengwa ga borulél6 jwa bojang go dirisa dimateriale a kgonang go tsholwa ka
tlhago sk. Bojang kgotsa letlhaka. Mo Aforika Borwa, gantsi go dirisiwa fela dijang
tse di tlholegileng.

Go dirisa borulél6 jwa bojang gona le mesola e le mentsi bogolo go borulél6 jwa
sesupo sa tlwaelo. Borulélo jwa bojang ke kamaganyo ka tlhagd le bogodimo jwa
borulélo jwa 45 dek. Go na le ntlwana e e kwa godimo ya lobaka le le tona tota le le
ka tlhamiwang. Bontsi jwa dimateriale tse dingwe ga di tlhokagale fa go dirisiwa
boruléld jwa bojang jaaka mekoro, diphaepe tsa tswa kwa tlase, fasiase,mathudi,
disileng, dimouta , go penta ga khutloe ntseng jl.jl. Go ela tlhokd ga tsotlhe tse e
dira gore boitshenkelo jwa borulél6 jwa bojang bo nne jo bo bonolo tota le koketso
ya gore ka bonnete ke boitshenkelo gape le go boloka eneji. Ke lebaka tota la gore
batho ba le bantsi ba itshenkela borulél6 jwa bojang. Karolo ya dipalelo tse di
neetweng mmasepala ke tse moagiteke a dibalelang ka go akaretsa bontsi jwa
dipalelo tsa dikgato tsa eneji.

Tlhamane nngwe ka boruléld jwa bojang e e tlhagisitsweng kgapetsa kgapetsa ke
tlhwatlhwa ya inSorense. Ka ditsela tse dintsi tsa go kopanya dithulaganyo tsa
tshirélétso ya moleld ka mo borulélong, inSorense e fokoditswe t6ta ke ditlamo tsa
inSorense.

Go ya ga “botala” mongwe o tshwanetse go ela tlhoké go tlhopa ditharabolo tsa
tlhagb tsa mekgwa ya kago le dimateriale. Ga gona kalafé ya go makatsa ya go
tsosolosa polanete ya rona mme ka go tlhopha go dirisa borulél6 jwa bojang
mongwe 0 mo tseleng e e siameng ya go tlisa phetogo.
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MINIMAMO YOTLHE YA BOLENGDIPALO —R YA
MARULELO

GO LEKANAYA AMOGANYO

Amogany0 ya themalé e kaya dimaterlale kgotsa tlhakand, tse di abelang thwantshd
ya go elela ga bolel6. Bokgoni jwa go amoganya ga materiale bo lekangwa pheteso
ya themalé (k).

Pheteso ya themale e e kwa tlase e lekana le bokgoni jwa kamogany6 e e kwa
godimo (Bolengpald -R). Tiragal6 ya themale ya dirwe le dithulaganyo, kwa ntle ga
mafasetere le mejako, e tlhagisiwa ka theme ya bolengpal6-U

1. BOLENGPALO-K : PHETESO YA THEMALE

Bolengpalo-K, kgotsa pheteso ya themale e ranolwa jaaka boleng jwa mokgwa wa
materiale jo bo bontshang bokgoni jwa go tsamaisa bothith6 mo mmeleng ka
maémo a go tsepama.

Bolengpalo-K e thadisiwa ka di wate ka dimetara ka di Kelebine: W/(m.
k.)

2. BOLENGPALO-U: THOMELO YA THEMALE

Ka dinako tse dingwe amogany?é e reitiwa go ya ka thomel6 ya themalé
(Bolengpal6-U), bogolo go bolengpalo-R. Bolengpalo-U e lekanya pheteso ya
bothith6 ka matereale, elemente ya kagb kgotsa panele ya samentshisi (thomel6 ya
themalé), jaaka bolenpalo-R e lekanya twantsho ya pheteso ya bothitho.
Bolengdipalo-U di dirisiwa gantsi mo dikwaldng tsa thekeniki, bogolo tona go supa
boleng jwa mekgwa ya themale ya galase le go balela tatlhego ya bothitho le
mesola.

Bolengpalo-U ke thebana ya bolengpalo-R: R=1/U kgotsa U=1/R. Sekao, ka
bolengpalo-R ba 2.0, bolengpalo-U ke 2 kgotsa 0.5.

Bolengdipalo-U di thadisiwa ka go dirisa diyuniti tsa meteriki (W/mz2.K)
kwa:

- W, e kaya palo ya thomelo ya bothithd go rapalala sefatlhego kgotsa ka materiale
ka diwate;

- m2, e kaya sekweremetara se le nngwe sa bokima jwa totobétso; le

- K kgotsa ‘dekeri ya Kelevine’ e kaya nngwe le nngwe ya go rapalala sefatlhego sa
dimateriale kgotsa ka materiale ka pharologanyd ya themphereitSha °C.
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Bolengpalo jwa - A jo bonnye e feletsa e le kwa tlase ga kelél6 ya bothitho, ka jalo e
kwa tlase ga tatlheg6 ya bothithd. Bolengdipalo-U tse kwa godimo ga tatlhego e
kgolo ya bothitho.

3. BOLENGPALO-R: TWANTSHO YA THEMALE

Dimateriale tsa amoganyo di reitilwe ka tiragatso ya tsone ya kganetso ya pheteso
ya bothith4. Se se thadisiwa jaaka bolengpalo-R, gape e itsege jaaka twantsho ya
themalé. Ka jalo, bolengpalo-R ke tekanyd ya twantshd ya kelél6 ya bothith6 ka mo
materialeng o o neetsweng o mokima. Jaaka, bolengpalo-R ke kaedi ya tiragatsé ya
one jaaka amoganyd: Bogodimo jwa bolengpalo-R, ke bontsi jwa twantsho ya
themalé ya materiale e e nang le yona (sk. Twantsho ya kelél6 ya bothith) mme e
tla abela amoganyo e e botoka.

Bolengdipalo-R di thadisiwa ka go dirisa diyuniti tsa meteriki m2.K/W
(disekweremetara tsa Kelevine ka Wate) kwa:

e m2, e kaya sekweremetara sa materiale wa bokima jo bo rileng;

* K e kaya pharologany6 ya dekeri ya themphereitshara e le nngwe (Kelevine kgotsa
Celesiase) go rapalala materiale; le

» W e kaya palo ya kelél6 ya bothith6 ka go rapalala matereale ka diwate.

Go tswa mo dipholong tsa raporoto ya teko ASTM C 518-10 by TTL letlha

Seetebosigo 11, 2013, bolengpalo K ba borulélé jwa bojang ke:
K = 0.056 W/(m.K)

Bokima jo bo tlhokegang (D (m)) go sala morago SANS 10400- XA ke ka jalo:

Kgaolo ya Kgaolo ya Kgaolo ya Kgaolo ya Kgaolo ya Kgaolo ya
TLHALOSO tlelaemete tlelaemete tlelaemete tlelaemete tlelaemete tlelaemete
1 2 3 4 5 6
Minimamo
bolengpalo-R jo bo 3.7 3.2 2.7 3.7 2.7 3.5
tlhokegang
(Mm2.K/W)
Minimamo wa bokima
Jwa marul¢lo a 207 179 151 207 151 196
bojang a tlhokegang
(mm)
Tshupetso ya kelélo . . Godimo & . .
va bothithd godimo godimo tlase godimo tlase godimo

D(m) = R(M2.K/W) x k(W/(m.K)

Tsebe ya 91




KAEDI YA BORULELO JWA BOJANG MO AFORIKA BORWA

Legale, fa dipalelo tsa bokima kwa godimo di le kwa tlase ga ditlhokeg6 tsa SANS
10407-2015 Kgatiso ya 2 jaanong bogolo jwa nngwe ya tse pedi, e tla diriwa.
Pharologany6 ya bokima e tla nna le tlhotlholetsd, ruri ya eneji mo boagdng ka

botlalo.

Ditlamelo tse di tshwanetse go kgotsofatsa di beilwe ka dikgaolo tsa tlelaemete, ka
kakaretso ya nakaladi e e omileng ya themphereitShara, tlhapolog6 ya themal€;
bongodla le tekeletso ya phokafalo ya lebopd la borwa.

DIKGAOLO TSA TLELAEMETE KA MO AFORIKA BORWA

SELEKANYO SA DIKGAOLO TSA TLELAEMETE

Kgaolo Tlhaloso Disentara tse kgolo tota
Kgaolo ya 1 Bogare jwa botsididi Johannesburg, Bloemfontein
Bogare jwa .
Kgaolo ya 2 O e e Pretoria, Polokwane

Kgaolo ya 6

Bogare jo bo Ariti

Upington, Kimberley
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BOKHUTLO

Go tsengwa ga borulél6 jwa bojang ke kgaolo e e kgethegileng mme kaedi ya
boithuteld le tirisanommog6 di botlhokwa go netefatsa porojeke e e nang le katlego.

Mokgatlho wa Borurélo jwa Bojang mo Aforika Borwa (TASA) e teng go thusa

setShaba gape le baagiteke, baenjenéré le barutegi ba bangwe ba ba nang le
dipotso.
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DITEBOGO & DITSHUPETSO

SABS

Kago ya borulélo jwa bojang: SANS 10407 - 2015 Kgatiso ya 2

Kemo e e akaretsa sethalo sa go tshegetsa dipopégod tsa borulélo.

LEMOGA SANS 10400-L:2011 Kgatiso ya 3 e akaretsa sethalo sa dipopégo tsa
borulélo, SANS 10400-T e akaretsa ditlhokeg6 tshireléts6 ya moleld, le SANS
10400-V e akaretsa ditlhokegd tsa sentshamosi. SANS 2001-CT2 e akaretsa kago ya
tiro ya kota ya sebopégbd ka mo borulélong.

Makwalo o o latelang ke ditshupetsé tsa botlhokwa tota mo go bayang ga lekwalo le.
Ka ditshupetso tse di neetsweng letlha, ke kgatiso e dumeletsweng fela.Ka
ditshupetso tse di sa neelwang letlha ke kgatiso ya jaanong fela e e dumeletsweng
(ka kakaretso ya ditshiamiso dingwe le dingwe). Tshedimosetso6 ya dikemo e e
dumeletsweng jaanong ya bosetShaba le boditShabatShaba e ka amogélwa go tswa
mo SABS Karolo ya Dikemo.

SANS 457-2, Wooden poles, droppers, guardrail posts and spacer blocks — Part 2:
Softwood species.

SANS 457-3, Wooden poles, droppers, guardrail posts and spacer blocks — Part 3:
Hardwood species.

SANS 820, Mild steel nails.

SANS 1083, Aggregates from natural sources — Aggregates for concrete.

SANS 1288, Preservative-treated timber.

SANS 1707-2, Sawn eucalyptus timber — Part 2: Brandering and battens.

SANS 1783-4, Sawn softwood timber — Part 4: Brandering and battens.

SANS 2001-CT2, Construction works — Part CT2. Structural timberwork (roofing).
SANS 10005, 7he preservative treatment of timber.

SANS 10155, Accuracy in buildings.

SANS 10183-1, Adhesives for wood — Part 1. Terminology.

SANS 10183-2, Adhesives for wood — Part 2: Requirements for structural
applications.

SANS 10400-B, 7he application of the National Building Regulations — Part B:
Structural design.

SANS 10400-K, 7he application of the National Building Regulations — Part K: Walls.
SANS 10400-L, The application of the National Building Regulations — Part L. Roofs.
SANS 10400-T, The application of the National Building Regulations — Part T: Fire
protection.
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SANS 10400-V, The application of the National Building Regulations — Part V: Space
heating.

SANS 50197-1/EN 197-1, Cement — Part 1: Composition, specifications and
conformity criteria for common cements.
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BOITATOLO

Marulélo a bojang otlhe a tshwanetse go ya ka SANS 10407: 2015 kgatiso ya 2
totobetsd malebana le kago ya boruléld jwa bojang. E tshwanetse go agwa go ya ka
dithalo tsa dipolane tsa meago tse di thadilweng le tse di dumeletsweng ke
moenjenéré wa go rutega , wa bokgoni o a rejisetarilweng. Tumelano ya se molao e
tshwanetse go bonagala sentlé mo dithalong tsa ditshwantshd mme e tshwanetse go
saena ke motho wa bokgoni.

Morago ga phétso ya kago ya borulélé jwa bojang, motho wa bokgoni le go rutega o
tshwanetse go netefatsa gore kagd e ya ka totobetsd ya SANS 10407, gore e dirilwe
go ya ka dithal6 tsa ditshwantsho le gore boleng jwa tirisandbmmogo e ne e le ya
kemo ya borutegi

TASA ga e kitla e nna le boikarabelo jwa melato ya sebopeg6, dithalo tsa go palelwa,
tirisandbmmogo ya go nyatsega kgotsa tshenyd ka tatelano phétso ya go lolama le ya
go se lolame go tswa mo se se kwa godimo.
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