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CHAPTER 1

INTRODUCTION



INTRODUCTION

A A
WS Y
- What (s this manual QBOut?j'
\— (

A

This manual s about
l CIViL ENGINEERING CONSTRUCTION

USING LLABOUR BASED AAETHODS

It is tntended to be o field mawuval for
supn.rvi.Sors on site.
A A ——

Je¢ s written so that no previous technical

;xPe.rLev\c_c. ts necessary, but ok contailws a
R

lot of \'Mforw\ati,an which would be us;fu(

for av\gone who suPc.rvise.s Labour based works.

Chapter 2  describes bhe BASIC SkiLLS which
are ru‘u'urgi to read this, or any , technical book.

Chapters 3 ,4,5,6, and 7  are obout Road
Construction awd Maintenance. This is the
main part of werks carried out by the
Labour Cownstruction Unit , so these cA»\o.Pt;c.r;
30 into detatil.

Chan«.r 8 3\‘--/;.5 meormati.ov\ on Conservation Works.
Cko.th 9 3.‘.«4 i.nformati.nu on Airstr.;f; Works.

CkaPtt-rs 10 and Il on Scil Mechanics awd
Cowncrete Tc.c.hnobojj are Lmrortant f-Or
.,mdc.rs!:m\di.uj what h"‘PP““‘ ko ma.t._c.r&.als

used im construction.

ChaPter 12 gives a brief description of Sdti.v\s
Out. Recause tals Subjcd: needs So much Proc_t\‘.ut
demonstration, & cawnmot - be covered f“uj twn thas

mawual .

Scott Wilson Kirkpatrick & Partners




INTRODUCTION

Chapter
Taskweork

continued
13 s very :.Mraruwr.. It describes

and Produckion Recovds. Taskwork s

the basis of most work downe iwn the L.C.U.

It (s the busimess of chtuj a naw o <certoua

awmount o

f work fer one dadi Pay- How to

choose that "am cunt b‘ work Y s a  vital P-.rt

O" o Swu

tjpi.c_o.\. tasks ave angw. In CkoPtn.r 3

PcrvLsorS Job. kaOujkoub chapters 3 to9,
& (s

all uP'aLvu.d in detail.

Cha Ptu'
site . Not
have to

vlu:,onc.

14 describes the process of sc.tbi.wj up a
everyone who vreads this wawual will
do twis, but it is lwportant that

A~

understands what work s involved.

The wawval is te be wused, read , awd di.s:.ussui.

It wa

rm the b“d‘j rouwn d to the ifn'\.ui.v\s

of technical staff.
It is not a book of rules, but vather a book

o‘- ideas

and Suidg Lines to hc.LF staﬁ

understand betker what HM_:’ hwave to do.

T, — —_

”, When a detail SL\'PS Your mind

R

ln tis book the facts 30\4'" fi.w;l
Kc.cf this manual close to you

It will help to je.t You ’U!u‘ouj‘rv

I R e

Scott Wilson Kirkpatrick & Partners




CHAPTER 2

BASIC SKILLS



BASIC SKILLS

| T B;“;u.:' Skis ? T

The busic skiks ave the liu'Mjs

o b howve bo be able to do before BASIC SKILLS

jou com - use bhis book Prqu.r\j ARE THE
ToOoLS oF £
UNDERSTANDING

AMVJ Mo basie skidls owe: ::'_M_Lvlﬁ—..:!‘.:

— M easure menk of L«AJ'AM

— Boasic Aviimeksic

— Colewlakinw ef Vo Wnae

s Uvdushmd\‘mj of & PLAN

ELEVATION
CRoOSS S€ECTiIioN

Make CERTAIN s

wnders tonnd  Hids ch-ckl: Cevr
BEFORE jam

jo ov  wilta e vest o[- Me book.

Bosic Skdhs ore not all

VUj %&63.

‘F j°u avre wol cexrbCain ou wnderstamd all Ihe

po-res of twis chopter, 9o hmro»jtv *® urej annd

ask jour e»j\‘meex (= uFln.\'M- w to Youw
Jb s UNLIKELY Mot ol ts
chopter wilk  be f.m..xw Eo you

Sc don't be c.f raid to ask f'Q" MLP

Scott Wilson Kirkpatrick & Fartners




MEASUREMENT OF LENGTH

To do almeost any J'ob n construckion
You need Lo know how to weasure Le.v\sw\,

Whewn bu.'\ld(mj o road For uo.mP\q, jou need to kneow:

S50 wa aywt.sl'\hus Giaie
awnd j-or eacin of Mew
:jou weed bto kuow how bo

(Lw\Jhu As o jwuro& Eex mn f-vr h.vjlk, w-idu..‘defhu)

I—D\Aﬁu\. As wmeasured a many w-.js. ln Lesotho we
wse METRES omd MILLIMETRES

AMe,brc.sk To Jinn. jeu a roujk 't.dc.n.) e Welve

v about Hte Lc.nj\'k of a maws stride

This distamce is about 1 watve. Oftew writtew 1m.

[MilLLM&be.sJ A millimetre, on the other haud

The 3P \:e.('w'.uv/

Mese two blocks
$ about | millimetre, Oftun written Lmm or 0.00!

Scott Wilson Kirkpatrick & Partners




MEASUREMENT OF LENGTH

convt umaed
There are 1000, yes ewe Brousomd milliumeLres
An  One  mwmekve .
So inw  decimnolds : 1l m = 1000 v
{ wwv = 0.001 w

M easure ment of Llevqthe 48 done most ofbw wlte a
? 5,0 TAPE

A t«.rp in wade of steel ‘or FL«.sb(.c_ omd  has
wa\jwv Mmarked onw W n mebres awd milhimetres.

To-Pc,s come v different
Lw\jﬂa‘s : 3 metres
IO metres
30 mebres

e

Reod the |ev\ij
marked on lthe t«rz
ak the olher end of
e plck Pw-\.dle,;j Tis s bthe Ie_gﬂ\. QLM‘PLC,& handle

ls Hat clear to 30\4?

Scott Wilson Kirkpatrick & Partners




AREA

Area, is ealways Ewo measurewments of Lc.n.jtk.
vwwlk-dr:l,i.ul tojc—nux.

Continued

Avrea s usually lo.wsﬁ., X widbth

. Here oxe wmore c.ow\,':w..d sko.Pos

Here are a Fe_w uso.fuJ. examples

pmm——————————

Areo o'f a tn;ou\jh.\

A &57h . .
ol > xku-jlvtxw:d‘ua.

(TL\M is becomse e tVio,v\DLt ts

-—
ka.lf e area. Showw =------

Area of o ltrc\}:ezi.um-

Avea = %(Sum of parallel sides)x Lu\jlx\, t?::,v
bl e parallel sides
hese sides A
tn oler words: e e
Avea = Avum;e. lengltta o | e Lesmabia °f e
( ana.lbol. ?\dg_s)" B;ﬁw pavallel side
Mese sides
Area OF o circle‘
diameter

Avea. = T0 x radius x radius

= 3. 14 x radius x radius

diameter = 2xvradius

Scott Wilson Kirkpatrick & Partners




AREA _EXAMPLES

ExamP le

What is the area of : ?
21
les o tri.m3\«t. ~
Avea. = | xwidtlex lf\-e,i.jlr\-t ST 35 m g
2
2
- kx 38 x2lim 3675 m

Another Exaw\fa\&

—
What (s he area of : I \
™
Ilts a tra.}:n.zi.um.

Avea = _|2_(|.4+3-8) x b7

4
I v .
Awnd Another EXOMPL@
What is the avea of: 59 ?
IES another trare,ziuw\.
R P TE e
41w

Arca = 1(59+30)x 4-}

mw Bx 1] = 442 M

= 18245 m®

>

[Av\d fe Last Exaw\PLn.

What is e area of ?
Its a cirche
Areco= 3 14 x radivs x radius
= 3 14x 05 x05 = 0785 m*

Scott Wilson Kirkpatrick & Partners
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VOLUME

%Whatr:s vobtrma'?;j’ Vowaw, is
v AR Length x width x height

So k& is also oreo R waht
In other words & s @ meoasurements cf Lc_ujhn.
MuLl:LFu.;d toae.thc-r. -

Volume is weasured im cubic metres; wm

\Vowww. of- o box Twis a.PPLLc,s to av\jhnw:j whida has
e shAr-. of a box

Volumre = Luo\jh~ x widlh x h.dﬁhb

lghkt widtin

¢~ longo—)

Vo lume of a we.dje_ ln Sowme cases W& is easier bo
calewlote volume os anaxleuﬂlk

The aveo of end o‘: Ioa wulac,
As %xho.j\u: x widln

“ “*J“‘V The volmme of Ie wc_dal.
Ls avea % LUA:jt‘v

widla

\Vobuw of a cd\.-imdo.r

Yolume = area o[— Fe circwdar end

X lw\jm
Volume = 7 x diameker x diometor
x Lu\jm
ey

diameter

Scott Wilson Kirkpatrick & Partners




VOLUME _EXAMPLES

What is Ihe volume of

ps[ /3-va
Iles  the shape of a box.
—>

BN

Volume = lov\.jl‘k-x wid bux hc&jkt 2-0m
= 30x2-0x IS
Volume = 90 w2
Anobhher Exo.w\PLc
Whak s the voluwme of [ 7

&
It's bue sha}u, of a wo.djz 25m

i9e «—lo—>

ijhv

12)( lox -6 x 2-5

Vo lumre = area oj' emd oj wed
X

QOLDMC = 2-0 M3

And btee last e/xamPLd.

What s e volume of /4'BBM

It's o in)hlv\dur
Volume = avea o[r e circular emd ¥ |0.v\ju~

7i x diamekter , diawmeter luvjtk
2 2

3.14 x 09,99 , 488
2 z

Scott Wilson Kirkpatrick & Partners
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o .

PLAN & ELEVATION

T What ara Pla.vv ond Elwaxwm?j' Plan cmd Elevotion
" are s,.xa.ai- wojs of dro.wwtj o

och.cb Eo wmwoake wmeasurement

and construction easier.
Sugeosg jou wont bto build a rondovel o[- o
Fartuc‘.la-r size. -

To 3wt. jou alk the d\m:.v\.smv\s(bu\jrk,s le«bs d:c)

jou need a DRAWING

A drawing LlUke a photograph cam ha very confusing
whan You wank o wrke on & e dimensions | even

)’koujlr\ Y Look s very like MWe vrowdovel You wank.

For Someone t’fJ\'«j to build

e rondaved, Muis Pi.oturc, is

no good. It deesn't show
@ T ST TRE the Fauv\da.bbow size, lhe
E S o !;_wo.lb thicleness, e door

Size 7 and so an and So ow.

&

So he Systewe used wa construction is bo draw
b=

Senvexrolo P\Lotwﬂ.s frem. s}u..r.'\ad P°s cElows .

From Au’u}:\j
colled o PLAN

ABove

Frowm Mo side

etk = =

[Ffam un ﬁ colhed o

frowx FRONT ELEVATION

Scott Wilson Kirkpatrick & Portners
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PLAN & ELEVATION ‘

SO o PLAN of e rondavel would look Like:

Tr—.
Its not so obwious
what & is, is w?

dvameter
Tom However & wiakes

“oinaihatiicahsbeuction easiar
whida s 'w\‘\g ik s
Arased .

PLAN
Gf POOF

A sde eclevation wouwls

A Fv‘owt elevokion would
look like :

look like :

o o b e

X

FRonNT ELEVATION Sipe ELEvATION

A Flo.w of- Hra Foundattbw would ook Iike twis:

T
7
~ms
Trenciv : 590 vam wide
500 mw du.r
J excanvated
e awd J\AG.J
wilh. Concerete

g
Notes on construction
way be ackuded on e
plams amd elevak o w

FOUNDATION PLAN

Scott Wilson Kirkpatrick & Partners



Lnd

CROSS SECTION

SOMol’.ws jou need Co know whak e dimensions cand

detoils ove behind Ma ovtside view
Te ideaw s, Jou droavmr whak e obJ'l.ab would leok
like (f you could cut away Po.vt of ik, awd Riean

d voms Mat view as a Plaw or elevatiow.

'Part.s which howe
been “cut”’ arve

shown Wke #/
called ' hokched

NNNNNNNNNNNNY

IRY7T
SecTion x-xffbm

These ore e bondojcdows
X s whitah are below jfoumd

but are showw ow Me cross Secktiow

<> The Fas(xﬁov\.‘ ef he “cat”
should be shown on a

plaw . The peositiow is shown
Line of seckion (X-X)

bJ a
X=— PLAN

Scott Wilson Kirkpatrick & Partners l



BASIC SKILLO_A QUIZ

Write downw jour answers on anolher sheet of peper
fad, Bgk gaue  Regiaser e STo/PTo to check fhewn.

Qucstiow 1? Whoat is he width ef he door of e
foomv you are wa !

Give Me amswer m webres

Question 2,8 Com.PLe,I:e_ e j-ou,owwj SuUwASS ¢

Hr e HeBw '« 20vc08s
Adetae 6 ye | o mian L
[CQuo.stion 3? What is Me AREA of b J’ollcw'v\j
6 jiﬂure_s:
I

-~ - )
w Area,= . . . l 15
Area = .. . «— A¢

P S Y 3 S0m

2:Sw AI"GA.’- L

[O\Jcst(—ow 4-qf What (s he VoLumEe a,: e fn\tow'w:j

Ob\jcc&a ‘ :
Volume=.. .. NWotoms o
| 09—
[t 25 o
'y / 20
—_— 3o D —
Boi e 29w
g o Volume=. . . .

’Qucstbovv - ? Draw a roujb PLAN , FRoNT ELEVATION
-©
ond CRoOSS SECTION on X~ X
of This vented ford.

582°

L T e N R R R R




CHAPTER 3

EARTHWORKS



16

EARTHWORKS

v W
r What is earbuworks 7j’
v W

Earbtiworks is the busimess o d&a.r\}uj ske,
d\'ﬂﬁ\‘»\j 4 movbvﬂ amd SPftadiﬂ-j sed |, weathered

vocle
owd rock.

Earthworks is utavolved RoADS

AIRFIELDS
CONSERVATION
FisH PONDS

GENERAL EXCAVATION

This c)w.f»tc.v- deals ws ecarthworks on Roads

Roads Earthworks is divided uwato:

— S%e cdlearance

— Excavakion of tcr.soiL
Excavotion of ordeqrj soil
Excavatiow of weathered rock
Excavation of rock

Loaduﬁ , MuJ‘wj , wnload -'uj, srfc.adkﬁ ‘ c.oMPcu‘_tl'Mj

Scott Wilson Kirkpatrick & Partners
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SITE CLEARANCE

"r 24
LWMt is Sike CLc.v;ro.wa.?

Al

~ "
Sikte clearance is e removol
of ol Erees, bushes and Eall
e 3rass¢s [’rowv e new roo.dwaﬁ.

Decide on the Lime
oand widln oF the rood
reserve and set bthis

out wilh pegs

@S e, CD
ol . ’
ey

\"\I,Jl" /;
£0

-~

o

\/‘L
R

~ ) £ p\k
\ ~
\ ok
\ P
( /// /// /\\Exutw.q tka

=S iy~

lf there are no Lrees

f Lﬁ MG— ave Mawj

bushes amd HMiick

lonj rass , or any

t rees, sSke cAeavomce

is necessary M'W\j o~ omd not o bk
$efo.rn.be. 3o btf-on |o-3 Orus amd bushes
excanakion bajm 9o srﬂujkt M wilth

topsal sEripping . J

Brcaise. ' sk itk india s us nok necessary
Lesolmo, We btask will ba set Iud [V ujw\w wmmsm:’

Scott Wilson Kirkpatrick & Partners



EXCAVATION OF TOPSOIL

Wka/\’-":s toFsvobL'-:';' Torsou. Ls the soil near e
b A Surfo.u whida F\mwts jrow A .

f— o
®e

| TOPSoiL Is FOR PLANTS

) BUT BAD FOR R OADS
L]
Jﬂ; it J -L

ToEs::iL must be rewmoved [-row\ the v-oadwo.j

Soil whickh s not toPSm',L is coalled SuBSOIL

Wit o Llittle e.xPc,ﬂ'.ev\.c.Q. Yyou wcll _bg able to
tedl Hie dco nce  betweewn b'Psoa and subsoil.

Excavation of to psoil

‘AA@MJ sth 1 D\ﬁ Senexaolk holes oabout |Owe
T apart to {-‘de out how deep

/b—fi = He to'::.sou. L6 wm Me avea gou
~. | B l are  worky A .
Yo - o “ﬁ
e -
Wl \9'.__ :
l-l‘lw:‘ P _é’f' b l R Us'm.j fhe depbh of topsoil
; J3 'h- You hoawe measured , calculate

e area eoachh wman wast
excovate to achieve his task.
Activity
[Exc.owc;t‘;- ToPsoiIL Il:c.sk. S.0 MB/M““AQJI

Pc.js w\eurk'-vj areo.
to be excavoted

EXQMF Le You ‘have du;j holes amd fdumd e
toFsoi-L s about 0.2 w du.F.
The Eask s 5.0 w\s/ mMmoaad
So the areo. ts e Lask volume
de.faun.

Area. = So+ 0.2
= 25 mz/ Mav\dOﬁ
So sek out areas of 25 m?*
(moﬁ\m S5wm x BEwe e 0w x Z‘SW\—)

Centt Wilenn Kirkpatrick & Partnere



EXCAVATION TO FORMATION

7 er is For:no.ti,Oa.? - Formation s e

LN ¥ excovakion and shaping B
Produu lhe correct road shape
and allow roowm for dikches

and side s lorc.s.

Skal:imﬁ _mﬁgg unclaade |°adi¢v\j. ha-ul'w\jlwloadimﬁ of exconoted

matevial

Sho.Pimj willk waclaade sprud% aamd :.ompu_c:_vg' efuwa.cd

materwal.

Estthj tracks oftem look Llike ftus:

Lones on track
Ruts awd pot holes

These Eracks ave hopc_Lcss for vc"\m'.d.c.s
whew & rains becawse e waker tuens
e road to mud.

és: FoRMATION s the fu'rst sl:'.P to makimj a Jood rood
Two Common. SMP@S are :

dikcy will T W
3° here

90 here

CRosSS SECTIionN
W open lterrauwn

w St“[-’ ‘!de.lonj
(Su Stam davrd Dv‘awi\ﬁs)

jround

Scott Wilson Kirkpatrick & Partners
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EXCAVATION TO FORMATION

continued

The WIDTH ef fvrmthow dt.Pmd: ow :

the widl of e road

the width of e ditan

wWhelher fhere is to be one or Etwo dibches
fRe -width of Hee bmkslorm.

| 14 |

The widtin of e road is decided before the J‘eb bc.acns
but can be reduced whew Me terrawm is very Severe.
The widha of Me dikctv is decided Au.ovrd&vj to e
\:7':.. cf vood and e tCerrain.

hellher one or two dikdes are r‘c.wu.(.rgd is determined

he terrawa.

The widbn or Ecu.kslor:c. Allow | m extra
horizontal widh of forml:\'.ow fo'r each 2w of
k;ijkt of bawnk.

BPocks Iorc I ExamELc

Whew he widtn of- forma.tiaw has beew dld.dl.d,
e route s set out usiv\J pegs-

~————

rmabion widlh is

g% n\—\; ’\

~

Xe 2 Nt
' ~
~
b i E R
\.V i Al
- v W <
————— T

Peﬂs set out every IOWJ
q(ouﬁ Me. route

Scott Wilson Kirkpatrick & Partners
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EXCAVATION TO FORMATION

Continued

Now you know : What Formation is,
How to decide e width of Formatiown

Now You need Co know how to arganise excava.tiown

E xcovation is done as TASKWORK.

To set the task, you need to know how o calcuhate
e volume.

To calembake e volsme, You must kiow: e W
e widi

In Fl.a.t jfomd slots

are not neclssavy

unbo tue S‘oPQ_ up be tha sefty

out Fno, to j—\‘md ke t‘jP‘°f

jro\.wv\d amd e maxiwiona Stoks Should be

»\.;ju o[- excow ak low cuk  ew 20m
or closer ul Ree

Whem Me slot is complete: Josad & euaing

Look at e makteriak:
is & oevrdinary sedl ) Weoflhered vock or rock 7
S_h:t 2 Choose a task per wand w md

t‘f Measure wWe and wid of slot side aud
calcuwlate Ihe AREA ol Ihe

§ slot side.
Divde e volumee baslk bJ e area to 3';“‘ i

task of 4\,_% per wanday

Scott Wilson Kirkpatrick & Partners
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EXCAVATION TO FORMATION

countimued

Thevre are wmany different types of grovnd  but frey

con all f(.t wbo one of ov\\j Mree groups:
ORDINARY SoOIL

WEATHERED RoOCK
Rock

Excavatiow of vock rm'uir'_s SPu,io.\ e thods whian are

ex Pla wnmed later.

The wetods [-or excavation of ord\har; soil awd
wealhered rock are e Ssame:

1 Pi.okaxe. per waw
1 shovel r waw
meu‘”dj [St"Pﬂ Deca'\dc, on lhe tqu, of 3?00-\6: is it
ovd\'a\o.rj soil, f
or wealhered rock,

or rock ?

leq,P 2 l Set the task e dad bgfon,

TEe | attand BN cnan it The "1 o vertical j'hu.
omd e backs |°‘-a¢ should ke excowvakted laker
as o So.f:ara.tc, task.

Thos - Bhal te sek b folows:

Excavakte ordinary seil bask 5:0wm? /manday
E xconokte wealhered rock task 2:5 m‘/mav\dwj

If o slob has beew cuk, calecuwhake Me area of
Fe side of— fMa slot.

lf wot calewhate [Me cross seckional area of Me
jrowud‘ to be excanvoked.

Usi e bask i ms/ nmand showw above,
dwide e Cask wd/mamday hd e area m>
A —— v R e

This atvu You o LENGTH PER MANDAY

Scott Wilson Kirkpatrick & Partners
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EXCAVATION TO FORMATION

continued

You now kwow fthe | M eacdh wman must  excavake

Lo achieve his task.

lStbF S Mark out Hie Ctask on the jround oand
to each lobourer tie tosk he must do.

EXPLAIN
A e

w The task of excanvakion u'-\;.Lude_s l‘krowiv:j
e mataerial ocross e road.
If the wakeriadk wneeds bo be moved ﬂg‘g
Me road He task beconres excawvake amd
_L_?:_;d_ mbto wheelbarvrows.
The ‘wwu-l.\Mj of he material is o
Sg,Pormt.f. activitj.
The excavated makeriol , wow caolled
Common FiLL st wow be Spread amd
cross fall o

Compoacked to the correct

Comnloen (Su. RoAD surfrace DRAINAGB)

Lspuo.d and compact Common f(.lL lt:g_;k ZOMs/MMJ;l-

Ste.': 5 As o SQfa.ro.te. Lask Mme next daﬁ
excavate e backs |o':>¢_ .

Musurc he height. Divide buis
l::, 2 s s e width &
be xconvated as showwn.

LS A T
Task ...u.‘mj is calewloted e

make a horizontal
Sawme woj as oabow.

St(.? lm wide at
2m kaau:.

E xcovation to  Formation LS wnow Complete

Scott Wilson Kirkpatrick & Fartners
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ROCK IN- FORMATION

%Wko.\'- do -jou do when there

AA

4
ts rock in Ite Ferwu\t\'.ow?

w

Excavation of rock s o.Lwo.:’s difficult and expensive.
50, here are lthwee ways to deal with rock when
oppears ‘w Me formatiow widtw:
. Build Me road on ter of the rock
2. Excavete e vock bj hawd Ftools
3. Excavate the vock b:., dn’.LLf.bﬁ and blo.stkj.

Build the road onm bor of e rock

This com ow‘d be Jdone when the rock s fm-b fba.t.

Method Steri Set out the Llime of the
road wilh P"Js or paint.
The correct width is

Shown on Stamdard

mebvj

Build 'coment

quonrj walls ale
each side of the vreod

‘Ste,P 3 Brc’mj in Comwmon
“FUl  betweew he walLs.SPn.od

and comPac,t to Hie correct
skapc.

lSto_P 4| If the road
is to be 3ro.vf,l.l.c.d,
Spread and Com p ack
the jro.vc.b as uswal
(explained im GRAveLLNG, Section)

Scott Wilson Kirkpatrick & Partners



EXCAVATION OF ROCK

Py Hawd Tools

Pickaxe Chisels Hammers

S s

Feathers amd wedges Rock drils

M ethod

Set e task

Make certon eachh maw
has cnowjk roowa bo work.

|$to,E 2] Explaim toeach

mow wh.wt his task is.

Ver Cical fb.¢¢ : ';uus
above woll break
more en.si.l.,j

sc‘-f’ 3 AL__:%S hrj bo  keep
o vertcal face to excavate. Do
not  try o excavake very |au'Ja,
pleces of rock: it cam be slower

oamd you also have lhe Probk.w\. of
mov\}vj e lag; plece whew £ has been excavated.

Use fcah«xs awnd wq.djc,s m groups of fvtvu

or four to break vock alon.s o Llme.

Step 5 The excavated rock should be
across bthe road ex c«.Ft where
JAMAS( velhiches

thrown envew

the pieces of rock would

Excavate rock task

|- O w¥/manday

Scott Wilson Kirkpatrick & Partners
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EXCAVATION OF ROCK

Continued
§_\1 drilling and Hiew blasting This method is used
i %, o where there are Iﬂ.:a&
Volusmres of rock to be

excova.ted.

Drill steels
Im and 2m long

: Resat E Rotnrs drills

Method Stc.fa IJ Make certain

COw\Pnssor Fuel Hoses omd clps
Yow wilk also need o OPcrators muskt wear W
vehiclte to Low bthe
Compressor y carmuffs
< Sogsl.c.s
L]

overalls

he compressor
is complete witlh ol tools,odl,
fuel amd so on.

At each new SR
ptace, stand the Compressor on level 5rownd amd checle Ihe
oil (enaime amd compressor) amd fuel.

m Drill holes

on o sr\.d
which 18 O'bwm X O 6wm.

] o 2

holes ot a Ewwe:
dri,u. on owe fbr
obout 0.2wa lthenw

e leave Me steel wa
___.1 and wove bto drdd
b-)'\ 0.2m on Me next
(_;__; steel and so ow

i Stu ff grass or

shrub (mte e !:QP of each
hole bto keep te hole clean

Contt Wileans Kish natotabh & Bad o s o
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LOADING HAULING UNLOADING SPREADING

AN W
]What MLS that all about 7+ Sometimes i+t is
! L necessary to move cowmon
Fiw along the rood, to make

the road less "uP and down '
Use wheelbarrows or cninmal carts but
S LR SR WS otk b i o

use a btipper b0 haul common fo

Loadw\ﬁ omd Mca,vakwj are Pow't:.s of te sawe w.tw.'\:j:

E%eavakeiana plaad ordinary soil Cask (B 0 Ad mdnd

Bix commbei v o k@ Pt “Wia Wered vock | kask 2.5

w3/ mand ay

Ha.wLW\ﬁ and umloo.dimj are Farts of Me Same w,twu:j:

Hoaul and unload common FJL task S.0

VV\3/MQ»\dG.\j
l bj wke@.lbarv‘cw l

Bj Ox cart ‘ov domkuj cavt e

Eask will be set
bj e enguncer. or PTo

Spvead'ma s done usimj shovels cand rakes

SPre,a-d cComwmon fw.

Lask 20 vv\3/mqv\do,j

Scott Wilson Kirkpatrick & Partners
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COMPACTION

N

Vv

F What s ooMEaLtwvv?‘ ComFapbioN Ls Fr;ss‘uj

¥ . soll toje,dwr to make
demser and strov\ﬂu
Woker 4is needed o jot jood oom,:qotiow
The ri.jlrvt amount of water (s IMPORTANT :
Too Little waker oamd e soul doesn't
wamt bo be bcanacte.d }
Too much waker ond He soil beronmes

soft and can't be compocted pVoPchj

T"\cm are two melhods o{’ comFour.tion: BY HAND

BY_macHINE

B Hond

Tools Hond Rommers

i

Me

\

{} Comfm.d; wv
Loujus of Fulb

not wmorve tand

0.1 m bhick |

Roammer is Lifted amd dropped.“oﬂq'w\ omd agam.

Homd compock common fFlk Eos k. 5 MS/MGndQ,H




COMPACTION

continued

B: Machune

EEE ment l
GMQ.UJ. a
VIBRATING ROLLER .S used.

This is a roller that shakes itself around amd so
does move cowmpaction than f & rolled along
without s\n.c.k'w\j.

lMebkod] [STZP_I Make Sure the roller has Jhe fu.l'l-‘
and oWl checked every do
Whew the il has bien spread in
‘oﬁji—fs to the correct sMPc e:_i when Ure

water has beew added, drive e roller along
e Lme of e road.

Each lndcr must  not be wmore
thaw 0.2m bthick. Otherwise, Mme roller
cammot  compact the soil properly-

The roller wmust Ppass over every
powt B8 times on fill

amd |3 Eimes on groved.

w a Uow awjoM other bhow Uhe oPcro.tov-
to

use e roler.

if the vroller sounds fvnnj or is not

Wor k'mj well repor E This immed Latb}g

to e officer inm dn.o.rjc.

Scott Wilson Kirkpatrick & Partner e
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DRAINAGE

I} i
{-Wkal:r is Dro.i.noﬁc. ?} Drm‘\.n.ajq. is bhe ControlL of Water

i "
- Whj bovan.u' to control water 79
' W

Because water canm DAMAGE a voad:
— l>j wa.skmj awm:’ the voad
o bj seax V\3 the road and wuxk'wso’ ® weaker.

([‘ the water is controlled, e vood wik survive.
A well drained road is a good road.

Water appears in Padiny different forms:

T S

Clouds (water vaPour)

1 ///////////////’ ’///’,//
/ /
/ - Ralw (kmctms Swow or ka.d.) /

1)/ /
(-////

Groundwaker '_

CROSS SECTION

In all as peckts of

dr‘m.v\aje you must - | — '._‘ —
remen oer ome fack : WATER FLowsS DOwWNHILL ?
o"}" - o

- :.LL—- Eatreathot o | S 00

Scott Wilson Kirkpatrick & Partners
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Continued

DRAINAGE

2 ) o L g 7
How does drai.na.ﬂo. work on a rood !

¥

DOwWNHILL
SIDE

Woater f\nws

downbilh  to tha
ditcn.

Water collects in the
dikcdn  ond fhwt down hill
te the Llowest ro‘u.i.

Water fLow
Jowv\ & fkr.u:k \

bhe culvert and

away fn-u e

roed

Water in the ditcdh
has flowed here

from both directions
It is a Low poimt omd needs
to cross e road. Here it

shu.{(m rhl\)

Scott Wilson Kirkpatrick & Partners
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ROAD SURFACE DRAINAGE

J'W":o.t st—tha.t? Road surfoace drainage is the
”, ' business of seuu\ﬂ water off the
road

This s dene bJ. w\o.ll.lvn a
SLOPING road surface.
The correck slope must be:

. Steep encugh to 9et the water to flow off
Me road el,vsi.cklﬁ,

and 2. Not too steep (or vehicles wilk falt n the ditel).

| SRR Y ot S slope of Tk
(Jou say that as "seven per cent”)

v - (
» — ]| { Whet does T% mean 7
I How do you check the slarc?} z * = T j

7./9 ™maean T i oo
S\Ore s checked using o : .

TR Shrc “ measured by he difference
B8OARD
5 wa ku.jkk f-.v o certain

{ S e horizontal Lcnatlv. i
® = = So . 7. itk 100 ingant.. The tlope
j%o e rises T uncks f-cr s | 100 units

P 2 - of herizontal Length,

Pt the camber board on the

road (cross.wise). Put the

Spirit level ow the tor, s G J
Whew the spirit level reads

level, e slope is correct. }

Road shape can be either:

c:ossFALk or
-—T CAMBER
S R ™ -,7.
- ..;':.-.-..\

"""".'..C"ossfnu. is used im
S\PELONG ground wilte

"":':‘éﬂ.ubc.r LS used im OPC.'\::'::-".'T;
one ditciv

terraum with, two ditches

bR R T A A T M A RPN o P



DITCHES

F Why are : ditches io::’:ortamt ? Ditches protect a rood
4 ¥ from water by carry W\J
the water away frow\

the road.
D\'.tc.k.c.s_- carry the water from two sides:
Water that has vrun off the vood.

2. Woter thet heas run .ﬁ e hillside:fue ditcu

prevents this water from 3@&4‘»\3 onto the voad
The Size

2 weer,

and shape of the ditch are decided by e

A ditan s uluau:’ one of the t.-jpc.s shown i the

Standard Druwimjs of ditches.
Construction of

Ditclhes
LMetkocﬂ rSt.c.J:iJ The ditdy is set out using 4pc3;

after fvmattow i completed.
~ a 4
gt |

e~

f-jc are set owt at the two
. - —
‘\.:}*_,.,'_‘.—- o zdﬁcs of tha ditels  anmd above the
hea - » -~
‘:i%l:::.'-_:’:;-‘l' two gdjcs of the bollow of the ditch.
ToHLL ”:/ Step 2 Set #tee task.
" - e

First , decide

what s the f"jP‘ of 5rouv\d-—
or‘dimarj Soll , weathered rock , or rock .

Thew colculate btie avea of tha
Cross-sectiow of the ditcl..
Fl'm.a.u-j diwide the task volume 53

the area of cross Ssection to give o
task

as a LENGTH for ecach w\nmdnj.
Step 3 Excavate the dikch in two sta.acs :
fc;-;t. a furrow the width of the bobtows
of the ditch and Ssecond the excavation
of e diteh gides. Spread e material

excavakted across the voad.

Excavate ord nary seil task 5.0 ma/mandm’
Excovate weathered rock task 2.5 m‘/mndaq
Excavate rock task -0 wd/ manday

Scott Wilson Kirkpatrick & Partners



DITCHES _EROSION CONTROL

LWha.t {s Ero s\'.Ov\T‘ControL I

h Jm L4

Evosion occurs when the
waker f(.ows dc.gP '.noujlw amd
fo.st enoujhf to wash away the
bottona of the ditew.

Evesion contvol {5 needed oas
if e ditcth becomes too deep
. the vad wil LouAPlt. mto .

f There ars several® Wethbds of eresion comtrol: the choice
, o{ which owne U ;

A

made bd the bb:(a\t.tr.

[ Erosion Checks

¥y o2
aY” /
) é
Pl AP L
T L va "'/ bR 7 g=
hese ar es i Z p
5S¢ are wn of stonas 4 w“Z/' / /
across the ditew to Prc.vuut N

the wu:h{mj away of soil.
TMJ are

225 walls.

LMLWJ] [SRP 1] Cut a furrow about 0.1 m deep and

about 0.2 m wide across the ditcoi.
Place stownes (ue.«. about 0.2 m
A.cress) close tojctku' mn this furrow.

Do not Pu‘L sStowes ow toP of each

' Step 2

other you are not  bui ldi.v:s a wall.

" SPac'v-j of Erosion checks: V"'j steep WL > 10% : Sm srcdnj
Steep hill 5-10% : 10m spacing
GL.\.*-LG hall 3-5 ./. 120w SPAc'w\j

Qlmost flat O-3% Do NoT BuLD
ERosion cHecks ./

Instal Evosion Ckcoks'l tack 20 v\o./mqhdkj

Sometimes 3.&&5 9grass to grow im e
dite s o 92k _melhod of erosiom comtrol.

e Plawt grass [Mcuwél IS{‘-Q.F i! Cut o narrow fu\rrow
| 8 s alow e

here here e diteh and plant grass
‘/h'f:'“"“’ Step 2| Water the

dnj jﬂ" two weeks

Grass i.v\_c)

rass CJVWJ

o a———

: Eu-o.ssiv\g ditches | task 30 Liwm/mav\daﬂ]

Scott Wilson Kirkpatrick & Partners
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DITCHES_EROSION CONTROL

continued
' Stone Pi.tc.l\'niJ Sometimes , e very steep Jround
or on toww roads it is decided to
Lime the ditch with cement waasonvy
[Me.thod] [Stepi] Get c.vsoujbv stones collected and
bring thewm to the site.

gxcavatc the tremch. General
the shape is as in the Stamdard
Drawi of ditehes,

Rewove all loose wmaterial f-rovw
the trench.

I RALL e tt\& WC&VOVt'-d

cPtln, and width.
maust allow fvor 0S ma thick

masonry Li«uimj An the d bl

& ISCGE 3 USw\j Pc,js and strwsﬁ vac.s

Laﬂ Cement wmasony wa the

The cement wmortar should '
bind the stowes toacﬂ«u,but

must wnot cover the stownes.

(?\ Usu\j pe9s and String lines
build cement masonry alon
. : the walls of the dikch,

0.15 wv  Haick.

Be vc.er C.o.rt.fw( thak the.
walls and floor of the diteh
are Swiooth and f"'“’°"" the
str(mj Adnes
For the stome PL‘\:chimg:

Evect cement Liesy I-0 w\s/lvmnaaj

bottom. of e ditch 0.15m thick.

Scott Wilson Kirkpatrick & Partners
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DITCHES_TURNOUTS
Wkat are ;rno\‘ts ??‘ Turnouts also called off- shoots

ave side ditches whidw ave
turned away from the voad Ow a

l‘°"j i 'k';‘j are needed so that
the ditewn does wot 30.:(. too
fwu. and overflow.

Water in the ditesn fuws /
I'kroujk the turnout and
awu:’ fvrow\. the road.

Atwaﬁ,g ma ke certain that
e Eurnout ends i rassed
land o on rock to avoid
eresion. If U doubt, puk a lcdu-

of Stones on tha Jroumd at te
emnd of the turnowt,

Qambld Shatt it i anmy e Al e Blasat it L R




CROSS DRAINAGE

-What i.srn Cross d?o.i.no.ic? Cross dra'wmac. is an

d

L L { struckure which allows water
to CROSS the road.
The wost common t:”u.s of Cross Drui.nod._ are:

VENTED FORDS| r/ ‘
=I5 T e

/g éé 2
£ o T =

Scott Wilson Kirkpalrick & Partners
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continued

CROSS DRAINAGE

| L 28 -
‘kHow do You know which Struc@rt‘LtQ Ev.t where T

A cross drm‘.aoﬂe structure Ls always reﬁ,u.(rc.d:

1. At a.vj Fobwt where tie rood and ditan 9° Adown il
to that rou{:t -Ffom BoTH directions.

\~ //
-~ — S
3 ~ V sk Nah.rfhws
o e
e Y. W,
P P

Water collects here. A cross drtcvmag
Structurs is needed to 'let this water
ermss the vroad. Otherwise the road will

e ruined.

2 Where the road Live crosses a natural watevcourse

(@R don\aa. streama of rlvcr)

! ’ ’ e
\ -!J I._, ].>L.‘QC’?/ (=1

A structure Ls\|
needed here to
allow the water
to cross the road

Cross drainajc LS Somebimes

;rc.wuiv-o.d at changes of gradicnt
and part of tne woy down Long slopes

when turnouts are not pessible

The choice of which structure depends on how much

water (s c.:P.obc.d to f-(.ow Uou-oujh, ot duvrimj a bad f\ood.

The amount of water depends on e area of land
where all the minwater runs down to the PLMQ.

where Hie structuve it to be built.

This orea is called the CATCHMENT

Scotl Wilson Kirkpatrick & Partnere
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DRIFTS

A 4
-#V\“’\A‘- are 'Jri.ff-s?‘ Drifhs arve structures whick ollow water

v to cross the voad on the surfoca.

Because of twis tk.a_:j are used °"ij
for very snmall ‘fbowi of water o
where rock makes deeper excavation
(for a culvert) d;ff.;w.u,.

. ccnstructtow

| Method] [Step 1] Set out e drift according to e

wmenmSiLon S Tvew

Make a diversion for tvaffic
Exconate f-or te dri.“'t to o d(.rh«.

of 0.1S v

JgPtk of 0.10 v
StzP 5] Place wealdwiesh ow tUeils councvete

Step Rlaed: éoncrete "o dits  cuald mes h
So that twe total thickmess of concvete
is OIS ma.

.Puf. the f&“tsh on the concrete o
shown i Counerete Tuhnoloaj Cho':bu-
Cover Concrete  at the ond nf e
shift with SAND 25 te 50 mm Heick.
TIDY VUP THE siTe
8

Next Jaj waker the sand twice a

J.d. Do tis ou Jq:, for two weeks,

Two wEEKS after Hee drift has
been moade brusw off e sawd (it
Comn be used ajq'w. if corvenient.) and
OPEN THE DRIFT 7o TRAFFIC

Close tue diversion and Yemove mdsiﬂns

IMI'X and place concrete task o MB/MQ,\J;]

Scott Wilson Kirkpatrick & Partners
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CONCRETE CULVERTS

A
v
cowerete culverts 7

Conuou calverts

are PiP es

{What “r;:

oy of diffevent diameters made of
concrete w certoinw stawdavd
lengtns. :
These are put toge ther in
trenches ond covered over
% to carry water under the rood
—
DIAMETER Standard Sizes are:
Diameter Available in L.,.\ju“
Safety (rmm) of (m)
Concrete pipes are 300 0.6 1.2; 2.44 4.8%
very heov ownd 450 0.6 1.2 2.44
wust be handled 6oo 0.6 1.2 2. .44
very carcfd.lj 900 0.6 .2
ovoid accildents

Unloo.dt‘mﬂ

M a fuat bed truck is

remove tai La ote

e

¥ rfl‘

Make o remp of
Soiul with & stone
woll So pipes can
be rolled onto truck

1§ using a tcppng

.

Tie PipPes on secure
witlhy rope and wedge
with, wood or stones

used voll faee
onto

r¢f¢s off
If o t&ﬂaer is

o raw\P.

used :

Untie one pPipe at a time

Ti_P on to seft ground. \L

Scott Wilson Kirkpatrick & Partners
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CONCRETE CULVERTS

continued
> i
lnstallation The A.ot\',vi,tj "Tnstal culvert’  wmcludes
Excavation of tvenc

Pl.a.:.iv‘\j Pipes im the tremch
Bukf{,l&'wa and compaction avound
the pipes.

" Crowbars , Pickaxes , Shovels, Rammers

o= o
It takes men to imstal a 300,
450 o~ 60O mwm diameter culvert
of up to 8 metres Lor\j

Py You need o
SIXTH man fw?
a 900 mm culvert

i up to 8 metres Lonj

IMztkod ' ISuE |, '
Excavate a trench O.6m decper awd
wider (m'u\i.w\uw\) thaw the diameter of
the culvert.

Trim the bottom of the trewch so
that b (s sc.ntl:’ s"‘?‘""ﬂ i the
direckion of flow. Now put 50 mwme of
loose sail over the whole base of the
trench _this is Lcdd'wuﬂ for the pipe-

Step 3 Ve.rj jc.vd-kj draP the Pipes mto tua
trenchh awd using crowbars makﬁnj e
Pipes Joi.n PERFECTLY ol round

Par ~baski sdil ] inte e bowiduslal

L«:’u-s of 0.1S5wmv and use ramwmers to
compact This soil. :
Step 5 Leave o sujk-t- hva of Soik about

0.03 wma (30 ) b\.jk« over ! tremci,
‘SM—P G E—cmou_ excess soil. TID™ THE SI\TE,
Instal 300,450, 600 mm culvert | task vp bo‘ /mand
Instal 200 mw culvert task up e 1.3 M/Mtndaﬂ

Scott Wilson Kirkpatrick & Partners
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ARMCO CULVERTS

‘T v 4
r What are Armco Culverts ? Armeco
v .

culverts ave Pift.c

of f.ofr'uthtJ romw whickh Cowme
Armco culverts ave easy wa P‘rbt whichh, hoave tp be Pu,t
to handle ond cheap to

transport. They oare oftem

used whew * would be crewlar

diffientt to deliver tha /7
! heavy towerita biras bka eibe ov elhiphical [~
' &

tcjotk.-.r. Th.uj are eillier :

f
Tklj come wa many sizes but here

are the ones we use wmost of temw.

LGOO mwm diameter circular J These come i two
' Sewni circular bits and are
Ijo\'.vsd usimj metal Luks
called  stitones

Put stiteh Uf»ro.ﬂk.
holes im batl,

\

BOO wmw diameter o&reu.la.rJ These are very similar
te 600 v pipes but ﬂau.j
are boltdd toauﬂnu using

: Special bolts and nuks.

ELLLf;ti,c.aL pipes | These come im two pleces

and are bolted booM.

To moke the culvert the ovc.rlAP should be
done Whke this For oll tjrc,s:

Ho.lf

Wﬂ“—.ﬂpj baro. dinsn] l "

. g iy ooy B AW B W I Vo Wa W od o Wa W
Futt 0 4
Luajtk 15

l

Scott Wiison Kirkpatrick & Partners



ARMCO CULVERTS

Insto Wation

The

COutLv\utdl
octivity "lwstal culvert” includes:
Excovation of the trench
ASSC.mbLl'Mg the fn'.fo.s

Pl-a.ci.v;j the Pﬂfes wur the trench
Backful.imj with. GRAVEL and uumtion

Rewoval of excavated soil.

Tools Pi.ckfnu.s , Shovels , rammers , hoswmers or s panners

It tokes

“u to
It takes [G]
up to oo

men Lo instal an Armco culvervt

600 mm diameter up te 8 wa Lo»\j

men to astal an Arwco culvert

wmm diawmeter up to 8 m Lowg

It takes men to imstal an EE3 or EE4

c.u—i.rt teal

culvert.

Btfor& you start 3'2‘“ wust have a load of gravel
delivered to

suvte.,

E/\etkoi, [Stgp IJ Excovate a trench: 0.6 wa deeper thawn

the

the

bw'\-jkt of the culvert
0.8 w» wider than
width. of the culvert.

Trim the bottom oj- Lhe trench so
that & s ju‘tlj sLoPL»\j m the
direction of flow. Now pwt about 50wmuna
Of loose gravel  in the whole of the base

Step

Step

Tasks

as

3

()

of the tremch _ this s b-.JdLuJ I-orﬂu. culvert)
Assemble the culvert and then

PLa.c.c, tt n the trencio.

Put GRAVEL in the tremci Un layers

of ©0.15m thickness and compack using

rawm

the

mers. Be CAREFUL not to dai«aje.

culvert wil. the vrammers.

Leoave o Suﬂl‘\-t MMP of sbout 30wmwm
gl over bthe trenci

Remove excess soil and gravel

A

TIDY uUP THE sSITE

concrete culverts OXCept EE3/EE4
taska's’]w\/rv\a-\do.j

Scolt Wilson Kirkpatrick & Partners




CULVERT HEADWALLS

\ V)
e What d_o hcadwo:'l.Ls do? Headwalls hold up the soil and
v 4

jravc,l. at the ends of a culvert
and protect the culvert fromm

bei washed away.
e 2 9

R e el g e 01
Headwalls

, Stones , Sand | waker

Masons trowels, hammers, spirit leved, stri.nj,
shovels,

lMcbk—o_JJ [Stcp |] Make certain You have e tools amd

materials ou need.

Step 2

Build a cement masonry wall around

the F\‘PC uS\'M.J the correet Standard

Derawin for the culvert size. Calculate

the volume and set the task.

Put Jrv maso.\rj

as a floor around
each end of the

culvert,

l{ the culvert is fl.owdvoj wnto stu.r 3round,3°me
downstreom

erosion Probcc.bc’.on moawy be noussarj.

It may have to be ac wich
masonrj as this , but the
CnJ ineer or STo/PTO will
decide the exact sha e and size.
Work Like twis would be done

as & separate aoﬁtvitj.

LE"L“ cement masonry I task |-Om3/ma-\¢|aﬂ

44
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VENTED FORDS

v ‘vk Jv_ 3 :
%X\/W ugmpth’ is a Vewted Ford } A vewted ford is a
— Y . Ar

Structure where several

LA culvert pipes om surrgunded
A vented .fo-vd is needed Ur concrete so that woter caw

where Larﬁ flows of flow over as well as *k"ouak
waker ave apt.otcd © the structure ‘ :

M Road diversion signs, cCement , stones, sand,

water , weldmesh , pipes.

Pt'.c.l:axc.s, Shovels, crowbars, sereed boavd,

! masons trowels, hammers, wkncibarrov‘{s,
spivik  level, .'Cr{_ns. : .
[Meﬂ\odl Ifh.f H Set out the position of the vanted
fofd. (s_cc. chapter on Settim Out)

Make o diversion for tmffu;,a'-\dvat

up‘ road SG.J ns.

i 1f waker fow Ls
N"L\\ __/"'— f f..
\\‘ BRI ’/ & lOt. _ P‘P'—
o S

Divert waker

around excavation

=7 ! B ) [,

b R 5

~ 7 burder the diversiom
gt g R BeeB
5 ﬂ.\_ -2 >~ Moy be used
I' '

N \"‘M T e

Excgvat: for the boase slab aud the

cut off walks. The cut off walks
protect the base slab from bei
wa.s hed awow underneati.. The base
Stab s the r-omdo.thm for the pipes-
Step 4| Ervect the cut off walls v cewremt
™ason
Step & Place the concrete i the exc
f‘"‘ e base slab. Use concret
sivcw v the table w the c.kAP.
Concrete chkno\.ojj ;

Scott Wilson Kirkpatrick & #
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VENTED FORDS
Continued
One or two dau:’s later, place pPpes

Posi.ti.on on the base slab at o:o.d.l:’ e
correck Spacing, and Pcrfcdﬂ:’ Joined.

Build masenrj wals
Exack dimensions OEPP

ulonﬂ each of fthe four
d

om Moe. Sbandard —.Si es of the base,

dravmuas ; “-;, o S N e N, (£~ Abproximately 0.5 w

= 7 Hoicke. TM:: walls

Surround the ewds of the r\:rc..

Placs  concvatt Wit ua the pipes wp to
the leved of the boP of the pupes. Twis Cs
™mass cowncrete so Llook “p the

I Step 7
} )
:

Correckt mix
wm the c.kaPtcr on Councrete T&dv\-\obojy.

Erect tue wimjwo.lu of Cement MQSOVA"J'

_at'-oordi.-\g to the standavd Jrnwi.«s. Cuwt a
Furrow at Lleast 0.3wa dc.q.P as a fcunda&‘«\

; r these wimgwa lls.
Step 16 Bri»\j f»u. toe wmake twe road level

come  up to thae lever of the deck stab.
Colecnlate the volume
of f\'.u. and thew
3&; Ja.ilj Easks 0

@ Build the dowunstveawm aprow a:;erd'u\j

to the stawndavd drawi A

Place the cowncvete }-?- the decle slab

over the Pepes and lever off wilte  the
Screed Oooard. See “Concrete Te.c.hnoLoat"

for' toncrebs mix, Rewgiubar teo Cuve Hus

Concrete,
(e boee
= hep "3; , AF‘;.‘.-— two weeks of cuv‘iaa‘q the deck

tlab, open tha ented ford to traffic.
Rewrove Jivcv’aions'\Jns. TIDY uP THE siTe

Scott Wilsen Kirkpatrick & Partners
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MINOR BRIDGES

These

a special type whidh are

minor bri.vqu,s ave

> ‘What '\':\:kbs a briljc miwer:?
= ' ,

S )

not ngntLvo , and use
local wmaterial well suited
to labour M_c.un.od s,

tha Same vented

as for
r\'.Pf..l are
corrugated crow roofbﬁ

and
: ; : Fcfds

replace d bs

e cn_P‘t_ that

Sheets .and Some tuwmber (s needed.
Method Similar Lo that fof vewted ford but
k is a bit more oomPLicatc.d.
Becaunse ever mMinor

b"idsc is different
-fu.r%u.r details are not jivc.w ?\e:v-c. Each bridsg

wmust have worked out bd e

a SG%“L\AG&

cno&v\ccr or PTQ/STO.

See
A Part-umPutcd minor bri.dje. miakt look Uke this:

Walls aroumd edges.
nerefe wn wmiddle ;
((net yet placed) !

construction detadlls.

Stamdard Dfawiv-j for

Roofiwj SheeLs

bent ko Sewi-
Circhaes

Ciat oﬁ‘ walk below
;urstf‘u\v@\ amd dowmstreamn

zfuq.s of tee base slab

Thia wasonry
walls }Lu..a -
willh concrete

Base slab
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GRAVELLING

*Whar'\.s Gr;vc.u"vn P G’N\vcu.imj is the whole process
¥ o of Pu.ttu'.-\j P lado.r of compacted

fav on & road to make a road
passable for traffic in el weathers.
A 3°°d Sﬂ.vcl. is one which is
— - STRONG evewn when wet
— dees not wash qwa.y

- can be EXcAvVATED B8BY HAND

ln Lesotho 5°°°l 3r¢.v¢.L s 3.nu..u obtained from rock

called DOLERITE which has been weathered(weakened)
rainwater over thousands of years.

NOT ALL DOLERITE |8 SuITABLE .

Findimg sources of 3ood vavel (s o skilled business
and requires experience. TOos and STOs can enevall
locate 300;-‘ Sources but these nuit be checlked
Hee nawmeer or PTo who wilk take SAMPIQ,s f-o-

besting.

A Sood jmvc.l- needs to have:
STONES PFOR STRENGTH
SAND Tb FILL THE GAPS BETWEEN THE STONES
CLAY To BIND THE STONES AND SAND

Very rowedlu Iy -‘lrzcd .vao." should have
- | < e -

50_/o STonNES 1 The t.kaPl‘.c_r on soil

407% sano mecha wics wesS more
LR CEAY dekails

If Mevre are too many stones and not enough r.lo.:j:

. e jravd. wik wot bind well

If there is too wasch dnj:
Me 9rawut wilk wnot be strong
ond will ke yuj SLL.PPQ.'J

Scott Wilson Kirkpatrick & Pariners
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GRAVELLING ACTIVITIES

AA
How dees - gmvpl-hkua Prczc-ss work 7
Y —
'Am is

A Phcy where suitable G&GRAVEL s found as
to the rwad os pessible. This

near
called a QUARRY
revel 4is EXCAVATED awd LOADED bj hand

Tgs )
usual on to. TIPPERS,
(lf Hre distamce frou the quarry to the spreading
s less than 200wietres, the vacb i3 toaken
bj wln.¢¢.“>arrow)
Step 3 The t\'-PP.ra Uenw toke the agravel Cksul-')
it is needed oand 1’.(1; ('u-nl.oad.)'\b

to where
onto tha rood.
shoeuld wmoake sure the gka.F& of the

St(. 4 Somc, mew
formati.o-v i$ Correct (crusfa(l. ov camber) before

the jrawvb arrives.
vavel is then spread

The

Step B
53 hand to the correct
~
: :g.‘f.l thickness.
T A
then WATERED to
achieve jooJ o %’é—'
AN it

C.omrqotuow w hew

rolled.
The watered vad.
is then comac&d
7 us\'.nj a vi.bra.bimj

roller.

e shaLPc. of the Surfa_cc is

il
checked us\‘.v\j the camber board and

ony corrections to the skaPc. are mode.

Scott Wilson Kirkpatrick & Partners



QUARRIES

P | el

How do o: choose a :od warry ?
gou Joed quarry

Quarries must always be approved by the emgineer or PTO
but Jou should know what wakes ajood 1wu'rj.

[ﬁOOD GQAVBLJ I The 3~wd— must ba of good quality

‘ENOUGH GRAVEQ 2 There must enough jood 3-«".(. to
make £ worthhwhile Movt‘.nj to “"—‘V‘"'Zj

ToPsSoiL LESS 3 The deptin Of topsoil swould wot be
THAN ©O.3 m. more than aboult 0.3me. Jf it s more

bhen bt will be very empeunsive to
remove b to 3.;0. out the jmvu.
[Goon Apoass | 4 It should be possible to get to
i the guarry I‘fom- the c.xz.st,\‘mj voad or

track. |f you have to wake a road to
the 1Mrr3 tis wik be quvac.

Near To S The WM" should be as near as

GRAVELL!NG] possible  to where the graved s
bei laid.

LAND NoT 6 The Lland where the quarry is

ALREADY will  be srouui whesw the quarry s

IN  USE J“-ﬂ- It s bebter »f % is not on

fnrmlrc\wd or bc.'w\ﬂ wsed to Jrow
Vc.jvtabb.s or frui:t:.

Not &l these conditions are ab«ajs Fosstbl.e
to wmeet. Sometiumes it is necessary to choose
a quarry that s not ideal

ltits . MITAL 7 that quarries are fcu.v\d, ond

tested , and approved LONG before you need
thewy. §

Scott Wilson Kirkpalrick & Partners



QUARRIES

Covxtynu ed

What is the bcst way to c.xcavatc. o q!uo.rn1j-
+

A jood quarrj

Pickaxes , Shovels,

Excavate these
side fa.ecs and
throw to Lleadce

LoADING

net loﬂf v

14 wmen- should
be used to load

a Gwd tpper
Tk‘j lk.ulJ J.

means MINIMUM  WORK
or MAXIMUM OUTPUT
That Ls : EFFICIENCY

crow bars .

Excovate these back and si.dgi]

faces from above with crowbars...

[? e, ami.mtu

Excavate o way
f“" the b\'-”:;r so
that locding is dome

from above.

olow the t\'-PPu' to walik :

M‘.

...and below wike

the grass A-ul
Sleep: 92 imto

Hee quarery and
kd’P the men

O'SAni.Sc. the menw to
load the jravel so
that (b s Leved

whew the load i3

Elc;vc.tc._auu Erg..t.
fnus back and throw
fua 3-..«,!. up ow teo

l-oa.db\.ﬁ level.

Mmake certaiwm

is -\Lwa.js c.neujk, arawd- to be loaded.

e — - -

Scott Wilson Kirkpalrick & Partners
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QUARRIES

v v
How (s the quarry orjmatsed? You kuow how to
—¥ —F excovate the 1u¢.rrj €o

2 continued

the corvect shape. Hevre are
Some detais ow how teo
°v'3av\i5¢ the quarry and
the taskwork.
Each ﬁ"‘“"j rvt Should be allocated one tipper whick
wul o..\,:j 3° to twat owne pit.
You should measure tha m e bCch.r spends away
f-rom the quarry: that (s the time taken from l-c.o.vi,uj
Ye quarry f"‘“j loaded untll v'oturv\uxj to the quarry
ready to be loaded _a.ja'\.w.
Take Several measurements aond calculate the AVERAGE.
This tume s called ‘e JouRNEY TiMme.

You should have 25 mew n the 1u¢rr3(uegpt w hen
the Journc_j timme s Lonaq.r thaw 30 M\v\utu).

This weans Yyou woll Probob need about 30 mewn n
the 929 te be certain of hoviMj 25 wew at werk each
dsﬂ-

The TASK in a a'u.arrj Ls a GANG TASK. That weaas
e whole 34»\3 cs Jivw o task to-de to;dkw.
You can work out the 4ong task f—rom tis TABLE. It

is based on each waw doing 29 wm® (m a dau) of compacted

SEET Dfo.vd-.
HJovrney time n-,l.f.’.ff l%;lﬁ;,s |‘m°-u‘s’ I:z;:olms
Numbep of ™o~ | TASK: Number of Loads (Gn®tipper)
25 1S K| 12|10 # | % | %
24 15|14 | 12]10] 9 | % | % | * Tiese Jovrney times
23 4 | 13| Nl 9 8 8 | x are too Lov\s te
22 131120 9 8 7116 allow se many e
21 1312|1019 | 8 71 6 w the pit.
20 12| njo|l 8|76 |6
19 n /] 9 8|7 (-3 5 )ovrno.:, time deoes
18 1 | 9|1 81| 7 6| 5 not Lnweclude Load&va.
17 10| 9 8| 7| ©@]|5]5

,|E.~¢cuwe.u and load gravel ] tosk 29 M‘/\M‘mdcﬁ I

Scott Wilson Kirkpatrick & Partners




HAUL AND UNLOAD GRAVEL

Gcne,rau-g/ this is done by ‘LLPPUS.

i ]
The tLP per MUST :

— leave the war as Soow as
b s qu-:’ Loaded. The hfpg,r drivers are
— drive stra'sahf- to the sPuadb\j ew\’:toj..d te do what
gang. the staff tell thews.

So BE FaIR
BE FRIENDLY
But BE FIRm

L o 8ot &

Bc.forc. the vravel is delivered
the formati.m\ nust be Preran.i

5:’ a gang who checks that the Pv’anf. Formatiow
task 10-20 m/manelqd

crossfall or cawber is correct

The t\'-rrgr should
reverse to the place

z@ where the jro.vd—
is needed, fm:iv\g
ol (. 2N g # Wttt o o
”/_ gl _\~~-~~. J/ This wcuj‘ the tg_f;Pc.r-
i > B \\,’/’ does not have to
.L \\\\ /// >_é;'/. - wak for the 3'.“\,“
[Gravc..l. A\rq.edjj 2 1/ to be SPrq.qd_
laid here

The t\'-FPcrs must have room to burn SAFELY.
In  mountainous terrain it m be necessary to
EXCAVATE curnc.\j places for the tippers about
every 200 wmetres. This must be done well bn.fon

the j“‘"‘u-"»j reaches the place.

Scott Wilson Kirkpatrick & Partners
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SPREAD & COMPACT GRAVEL

DIRECTION OF WORKING

The rvoller wust work
Moke certain the all the time: st

formctiON has beew Dc_Pc,-.A\‘.u on the passes over each peint

Prv_]aarc.d to the number of loads,
Correct cros:f-au. orcn.-ubu-|

10- 17T men are
needed to sPrq.aJ
and shape the gravel

- -— 1
'l
next load ," \2) ,‘(‘ o
W ! oy s —
;:;de ';\-u' C Dot et :

One man s
needed t: break (2 are needed to
;‘&u“' \; "o. collect awnd Spread
g W Raking is the water.
hawimer 5
wtortcwt 30.‘
ra ki wes o Roler operator is
9ood” surface unchaded wn the 9gong
on dui.!j records

The f&.cs\\.«.d Jrcvc.l« Surfac:,

vmust be as swootlh as

ossibla (alou and across Use camber board
the road) and to the covreck and cpirit Level bo check
eross fall ev 9‘“‘?"

LSMP"

DVOP one
load of gravel
Format iow 203w for

"“dj to be
jfo.vM-

Spread awnd water gravel task [15.0 !M3/\Ma'wdag_.,

Scott Wilson Kirkpatrick & Partners
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REGRAVELLING

I :
=What ‘Ls l?.,im;,.,LL'ms? Rcﬂravcu'imj is 3mv¢.u.i—n3 of a
L \d road which has beew qrave Wed

bcfor; but whickh now needs o

A

new surface of jnwd.
When regravelling & may be nc.c;ssarj to clean ocut
ditches and culverts and even rc,flo«..e. up Lo -2
culverts per klometre of road. An more work s
bc,jov\d the scope o-f rq.jrovo.u-i.na &t would be done
as ADDITIONAL WOR K.

chravc.lliu ts similar in the oPc.ratLou.s and

activitbies to jravc.u.tu.j EXCEPT :

Usi.v\j Pi.vkanc_s and
shovels excavake twe
hijk. spots  awd fLlL am
the potholes. Check
and repair the camber

or crosstall

Trim the cdae
of the rood teo

P"J‘ and strtn.js
to 3Lv¢ 'S stro.ljh,t

\//; weot cdaf,.

The jfavou.imj oPe.ro.tLo-\ must  be orjanised so
that there ave No DELAYS caused to the (:Cﬂ:u’s

Moke certain a tpper never has to  walit f-or a
load o-f jr-\u,\. to be spread before it can return
to the guarey.

Scott Wilson Kirkpatrick & Partners
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BLACKTOP ROADS

..Wha.t are Bt«.oktop Roodsj' Th

'

oare roads which
have a stron f-nundahww

(CAch.d road base) and a

waterproof surface made of a

mixture of stones sand awd T

BiTumMmeEN.

Bitumen is a black thick stick La:‘u.i.d which

dries bto a tho.rpf‘ocf SMrfacc whew Fu!: ow o
road.

) W o

Wln:’ v\!\o.ko. Bl-ackb;,: Roads 7+ When a Lot of
i "

| 1 traffic travels on o
jfavt.b road, the Jrqu, surface
LS wWorn away bj Ue troffce
very qui.:.ld.:,. Se a stronj

road base is needed.
The steown road base

Because this stron road base
Produce. ot

SMTEQ“

Ordtnarj ro ad me.\. is oftem not gquite strong
ev\eujw and s strengthened or STABILISED withh
TN

LIME (or CEMENT) to forw\ the. vood base.

LIME (s belter f°" hand w\:x(.»\j because it tokes
lonjc,r to 30 hard.

is uFe,v\st. to

Should be protected bﬂ a watc.reroof

ch, watu Proof Surfacq, is Provc‘,ded bﬂ a
blac.ktoi: surface.

There are Many tjpu of blacktop surface.
The one most used (w the L.C VL.

DousiLe seaL (Spray and Chip)

s

will SuPPor’f, the "\Q.AVJ traffec.

Centt Wileon Kirkpalrick & Partners
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LIME STABILISATION

L
Y S
What‘ ts Lime Stabilisation ?}' Lime. . stabilisation is
Y Y the process of mixinj

Lime witwh jro.vd. to f°""" a
strouj road base wmaterial

LMaterLaLSJ gmvd,, the same as jruvc_L for roads
Road Lime which comes in pockets of 25kj‘

—~——s
Shovels , rakes, watcr.‘.uj cawns,

camber board and sn,ri.t Level .
Safet:j Eq'uipmeut Lime can cause BURNING ow
the skin and n the '.jc.s.

o

Mask

Evujono Workinj with,
Lme  MUST wear
thas C-Glu-LPmuA‘b
Overalls

Gloves
Gumboots

iMcthoTiJ lSthQ UsLu\j P"ﬁs , set out the area to
be stabilised. The surface should be at
the correct c-rossfal.l or Camber.

Ti.P enough jravo.L te ji.ve. a
fLV\aL thaickuness o% 190 vwana over the
Whole area

' SPvra.o.d the jmvo(. but do not
Compack. Laj out the Llime bags at the
Correck spacing. e 49 bj wualr\b of
Uwme the correct sSpaciwg is o 31‘\‘.& of
Il x 2 m.

HT 1
°+5w\ o I o < Edge of road.
I
o

0
000
000

PLanN

Scott Wilson Kirkpatrick & Partners



LIME STABILISATION
continued
Us-'.nj shovels , split the bo.js and spread the

wme over the

amvo.b i an. even lado.r. Get the
man to work (wn 30»\34, an Lune.

Dl'.g Unrou.jh the
Ume into the T )°D) ) £ Ry
Sfawd. and turn

this over tos mix.

Rero.at Stuf 5 two more times . Check Hae

mixture of 3r¢wv(. omd &Mg_if ou can See

white Wwmps of Lime, mix again  wmtd ﬂ'\:j
arfe qone

J
S\:e.F 2 Water the Jrqvot welk: 1000 Llitres f-cr 1S m?
This s much wore thaw usual
to make the Lime work.

Leave the Jfavd.. to dv’n out uoujk. so
that <t can be rolled_ Hais

and (s wneeded

wilk take one
to four days if there is no vain.

Sbep 9 UsLnﬂ shovels, turn the grovel once agaiw.
Step 10| Roll the groved . Twis step s VITAL —

have wienm raktns Eo the covrect swape
and checlk evor 2wmekres

with. Wie cawiber boavd.

Use @Passcs of the roller.

SuP e SP".-&J qravel task™ 20 m3/md
St“fs 34567 Spread Llime + mix wilh gravel [task™ 2 wi/md
Shq, 9 Compaot qrovel
Step 9 ComPAot Gravel

a lov\j the road

task 20 wm3/md
task 250 m3/rd

2 This s Mjhu than normal

as wqttrtv\\’ ts not (mecluded.
» ¥ T\f\.Ls is

low to wake CERTAIN e Jeb is downe Prqu.r\:j,

58
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DOUBLE SEAL

WEE is Docble Senl 74

Double Seal surface Jnuv‘mj
ts small stones Llaid in bitumen

v

The ‘Ptn&s\ncd
voad Lm cross
Sect Lon looks
Uke this:

v

Ltn two Ladq.rs on a Prc.Pcrc.J

Pri.me sSpray
Sbra r Tack aud Seal coats

Ckcrs(stone.s) Fa\" Tack coat
Cuips (stones) for Seal coat

MC 30 Prime is used. It

Eri-me sprauj f GWa l.lj

comes nm 210 Litve Jdruws.
NHou- wilt ' wedld “afbowt -0 Lo'.tvt;/w\z

is wused for bo tin

SP(«J f-or Tack The same spray
and Seal Coats Coats and

is usuall PETRAS CAaTimark

CAT 65%. It comes iLu 2I0 Likve
wil weed about 2.8 LLCW.;/M:
i1 L/w? f’or tack coat
17 L/Mz f-or Seal coat.

SPRAY
dfums. \fou
in total, Mmat s

lSl:om.s fof Tock CoatJ These ave spc.c.f.al— stounes, also

called chips, and have to come from a
RoADSTONE QUARRY. The size 4is u.iua((:,
EITHER 19.0 or 132 mm diameter.

You will need about 0-:008m? of stomes

for ever uare wmetve (m?) ef vroad.

Etoncs For‘ Seal CoatJ As f.or tack coat, these are

EITHER

spectal. The size is usua l(j
95 v (for 190 vamn  tack coo.t) OoR
67 wam (for 13:2 mam  tack cont).

You will need about 0.0065 m?® of stones

for every sguare metre (m¥) of read.

Scott Wilson Kirkpatrick & Partners
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DOUBLE SEAL

Continued
lIooLs and Eguipment Sporajimj machine, brushes,
w«.ur&»\j cans , roller, shovels,
pickaxes.
Before ou start: CLOSE THE RoAD To TRAEFIC
[%@ lstbP ll Alowj each Q—JJG o‘- the road, cut a
Lo furrow O.lm wide and 0.1wm deep. This

ROAD

will cateh the exceqs spmv and sbtowes
and form a tidy , STRenGgTHENED EDGE.
When the aravel road surface s
Just damP iw  patches (alwmost drj), brush.
the Surfac.¢ cdean of dust awnd loose stomes
SP"J on the prime using a sPrq:,iuj
machine. Use a swmooth action Just slow
c.v\ouj\\ to cover the aravd..
Clean out the Spraver ot the emd of eveny shift
Next da.ﬂ 'Sot- cawn Spro.n on bthe

Yack coat. Make certaiw bhe stownes for
the tack coat are read

l-§—tep 5‘ spread the stowes ow

e s?"“"j usi.nj shovels. The stones

Should cover the s pray , but ouly ome
stone thick. Roll

I the surface.
Next day, brush off the loose stomes

and collect thewmt. Allow Ercﬁh‘.:_ to run
on this

Surcho. o.ftc.r 2dajs for 1 week.
Spraj on bhe Seal wat about | week

o.ftw tack coat s laid.

if the weather
Lloolu Like rain

at the site.

IMMEDIATELY

Make certoin the
stowes }-or the seal coat are ready at the

site. Sprq.ad the stowes

exact os {-ev-
the Tack coat one stone thick. Roll
e Surface,.
Next cla:’ brus off the lose stones
and collect thew .

Opo\ the voad to traffic ofter 4da.js

TIDY UP THE SITE.

Scott Wilson Kirkputrick & Partners



DOUBLE SEAL

Continued

Activities

S"““—P the road using brushes task 150 wd/md
Spraj prime / t“.k?sm coats task 200 wmi*/md

sprcad stone chips task 150 w/wmd

:EXAMPL‘. S“PPos" jou have o 34‘;\3 o-f 1S wiew .

Prime coat: 9 men to cut the furrow and

Sweep the road
6 mmen bto colleck the druwms, prepare

the spra:’crl Spraj and cdeawn “up -
Area covered 1200 m? per dc.\’

Tack or Seal coat :

b G men to collect the dtum:,Pﬂ.Parr_
Area covaered _1‘
! )

the sPra,dg,r, sproy and cleawn wp.
200 wm* Pq.rdaj 8 men [Bo dollect . and Spread the
ApS

! ro Uer opo.rator.

8 men to sweep the vroad dean

(You will have to f-u\d obhher work for
the 7] other

l\lb\t‘t dbj .

M..V\').

Scott Wilson Kirkpatrick & Partners
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' L
L What I Maiatcnnhet?
‘H 4

'

voad

To Carr out maintenance

UNDERSTAND what s

When the road is

ROAD MAINTENANCE

Maintenance

business

ks

rc_q,u.'urn.d .

nc.wl.j built

the whole

care of a

is
of ta kiuj
after it has been built.

neussar:j to

it looks Lke this:

damaae

Swooth J
nunning surface

Headwalls wot

iNo erosion of é
/
voad edaes =
’_/ A
- /\ / 7
e

p\:hafn oand clear

need

were

AU these tkA'M.js
the standard 'blij
hbwtﬂ bwi Lt.

Rood wmaintenance

|. RouTine mainTENnANCE

the road as described

2. SPECIAL MAINTENANCE

SPu&f-‘.c damagg_ Ever
dw’.ﬂtv;nb ond
wndividua L\ﬂ :

3. PERIODIC MAINTENANCE

"bsurchtng %

ROUTINE MAINTENANCE

=

work to

‘.’W

can be divided wunto three t:jpu:

K.I.J.P ‘thewr up to
when the road was

Mot is emerol care of
above .
this covers work to repair
case s

must be dealt witlh,

Hus (s rv,jmv'.u.kj or

ts dealt wibthh a this chapber

Scott Wilson Kirkpatrick & Partners



ROUTINE MAINTENANCE

Rou Line mMaintenance covers:

1. Cleaning out ditches; removina weeds, silt, rubbish.
Reexcavation of ditches to correct size and shope
Rcbu‘\ld\'.v\ﬂ of erosion checks where necessar
CLe,ani.na out of culverts ond vented fords.
Rgpaix of headwals

Protection of road e.djes where erosion has occurred
I:LLL(Mj of potholas and’ ruts with gravel.
Spregdtnﬂ of‘ jrave.(— to achieve correct shape

Vel ms N

Clc_ani.na and minor repairs to reads(.jns,)-\andrai.(s

TOOLS Each wa should have issued to him:
Other tools for special
j"b-‘ should be issued as

V‘eiuu.rq.d

| wheelbarrow | shovel | P\.c.kou:c.
| rake | rammer | watq.rimj cam,
Metkodj lSl:oj:ﬂ Each sectiow of rood usua.uj 1.5 kna
per labourer, is clear marked. A man

who Lives Louuj is chosen for eadn
Seckion. He is issued withh the tools

0 Shownw and his duties oare (—XF‘AW\&-d

k lea.EQ' A senior labourer s chosen [‘O"
e""""j 10 Labourers. He is issued witin
o o biojote. and is ruFonsublc. for d«.j

W to dOu.J SuPLrvts\,ov\.

When transport is available and at

least twice a monthh the TA or To

TA or TO checks i charjc. must visit the road and

the tools awd spect what has been done, and
r@Pm; an:’ w WALk, whot (s stUl to be done.

are dnmaacd lf Special or periodic mauntenance

is re.q'u.i-fe,d it will be noticed ow this Ercp.

Scott Wilson Kirkpatrick & Partners
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CONSERVATION WORKS

A

]
v st
What are Conservation Works ?j'- Consarvetion works
ol 4

v . Vv Gre aw construction
which prevents SoiL ERosion,
Probwbs AGRICULTURAL LAND awd
Conserves WATER.
Tl'w,rc, are FOUR waww tjpc.s

TERRACES or Graded Buwdg

GRASSED WATERWAYS

DONGA CONTROL STRUCTURES

SMALL STORAGE DAMS

v/—
‘/
~— s ','
o >
. / % s oo ok
\\\ Lh ] _____/\ 2
DAL SN g ( Water fl.ows oacvress the f\'.a.lds
r wmto the terroces
— — RO .

e
S TS o Tt e s Water flows ale
P // the terraces

—_ v waterwous - m’\f
i e (c;':’?%‘ﬁ L
— .~ < i GRASSED
R i T T T e z
\ A \ Lol w;\\ﬁ, NLTE,RWA\'
down tha 3rmud
wakerw Lo & streaw

or river.

The dasi.ﬂv\ of these
Conservation works (g
done b_\’ Consevvation
cnac’.-\c-.rs and s wnot
covered inm this manuwal
The ackivities are stawdavd
LCU ackivities and tasks
can be set from the
cMPtcr on Taskwork awd
Production chordi.uj

SMALL STORAGE DAMS are not dealt with (n this manual .

Scott Wilson Kirkpatrick & Partners




TERRACES

Terraces are built ocross the fau of a sboFc.

to angnt donja.s ferm'w\g.

.o -

7L ey — e —— —\_____"rL
— = i
/
=
l&nfuu..l fou.ow - V% PE @ o ) 3 :
B Y e e T e

Sbr.'f to’;sou frow\ the

whole area of excavatiow
and fill. Use it to cover
the fimar shope of the
terrace

Pickaxes, Shovels, rakes, rammers

Excavate

toPsoi.L

task b.0 mymnndw.'

Excavate awd throw ovdi.vuarj soil

task 5.0 m"/mud:j

SPrc.od and LWPM common f\'.ll

task 20-0 M‘/mavdﬂ

The octuat Shape Wil he decided

but o tjp\‘.co.\'

St
Stee
lin 3

e Original amd levels u_.1_'“'_,|

Cownservation e_uj wmeers

terrace MLJM. look Like twis:

—

not

- than SLQP._ not

G3%) Steeper than
lin 15 67%

CROSS SECTioN

Scott Wilson Kirkpatrick & Partners
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GRASSED WATERWAYS

Grassed wah.vrwau:js colleck excess water frow
terraces and carry water doww sl,qu,s_
Tb\cj are desi.jv\c.d' So that DoNGAS do wot
dcvc.LoP.

mj nust be built be,forg terraces and eaoujh Eime
mas b pass to allow the rass to take root.

ch_j are

wusua le built between October and APv-;,L

Detailed dc,sbjn will be ;-:lo-\.c. bj Conservation uiju.rs
but o tjp\’.:—ab srqucd wa.burwo.j m;.gkt ook Uke:

Sr.r;,P topsoil before
excavation starts

Material (soi,l.)
Grass soww or s excavated to
Pl«nto.d on sides Form the woterw
and bottom of and used to ['orwv
wakerwoy to the r'udjc..s

. -
anu»t eroswon

PLckaxu' shovels, rakes, rammers

Excavote topsoil task

5.0 vu‘/mnmdu.'
Excavate and throw ordinary soil |task 5.0 w3/mand

SPrc.od and t.wPad. common full task 200 m‘/manloj

Scott Wilson Kirkpatrick & Partners



DONGA CONTROL STRUCTURES

There arve two t‘jP"s of Dov\ga control gtructure:
1. Structures at the head of a donjw
2. Structures (n the bed of a doujo..

rStruc_turcs at the head of a dousa,‘

A dov\ga bc.ﬁi-us when the f“““
°f water s stronj Quouj\«, to
wash awey the sou.

T}w. head | or bc.a'\.nm)uj,of a donﬂ&.
wil wove Sraduau:j qutnnwv
wn less the erosiow s stoFPe_d

This (s done usi.v\J MASONRY
There are tweo types

ﬁemowt Mason vy Wo.u,j

Cenrenk Woo\fj
woll awd aprow
2O with et off wall

'Brjs tone wwj

':."". l A 75 ?
()
E xcavate slope to &

Correct slope fw- the structuve

Place vad- and small

Stones ow This S lope

Stcp 3| Place LoNG, LARGE

Stones (uboat 0.5 m Lon’) own end
clase bojo.ﬂu.r as shown above.

" must be buwilk
© ., imbte soll ar
Sl least 0:-Gpm

ELEVATION LOOKING UPSTREAA

This wethod is cheap but
requires 3ood stones awd
sood SuPervisi.ov\..

This  metiod is fo'\r\j
expensive as <t uses
Cewment , which, would have
to be brou.Jk't o the site

Scott Wilson Kirkpatrick & Partners



DONGA CONTROL STRUCTURES

Co'\thutd

Structure in the bed of a donjo,

Structures are
PL&CQ—J n donjas to
anu\t more evosiow of the
bottom. of the donjou.-rk&
Structures trop soil behind

thewe , and grass can grow
there which Prevents wiore
erosion.
It (s better to build a Lot
a(onj the bed
structures

of low, small structures
of a Joo\ja than to build a few, Inijhc.r

The dimensions are Ji.ffe.nn.t for each structure but a

t\_jpi.c..l- sort structure is :

|$E£ ll Clean bease of
Jo-\ja. of all loose solb
and rubbish.

) @

— R s ;{ Cat a fwm.-
On.jw\a\- T @ O0.5m deep and the width
round level aae of the wall into the

I mpacted gravel deJ sides of the donga

CROSS SECTION Build tue

Structure as showwn:

grover fill compacted and
Surrounded by d:j masonry

Remember the sides of
the wall should be

Mﬂku- than the centre,
to keep the water away
from the sides of the
do'f\dq,

ELEVATION LOOKING UPSTREAM

Scott Wileon Kirknatrick R Part mar o
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AIRSTRIP. WORKS

YR
Abstrip Werks : diNatsdecs tunt cover 7
b ¢ e #

W

Aifstn'.P works cover thiyee u\i.bjs!
ConsTeucTion
MAINTEN ANCE
IMPROVEMENT

Construction of airstrips  is ideal work for the L.C.U.

But becouse each airstrip s different  tue subject
is not dealt withh wun tis wmanual.

The uji—wur will desiﬂw dv\:’ construction works

Maintenance of a'w-stri.rs. This wmcludes:
R K.uP(,u,j the Fumwady Surface smooth
2: pa‘u\ti.nj the white runwosy mar kers
3. Kfl—PLv\j the ditches clear (awd any culverts)
4. Cu.ua.nj down weeds own ru-\w.j;

'mErov¢mc.v\t OF Aifstf‘ifs. This includes:
Ma.ki.v\j a runwaj Loujc.r

2. Maki & runw wider

3. Ma.kiuj a turnimj circle

4. Maki.nj an aproa for Parkt'.b\j planes
5. Gro.vc.u.i.uj an o.irstri.)o

b. Excava.t‘ new dctches

7. Instaltcn new culverts

8.

lnstatu;j windsocks

Sentt Wileon Kirknatrick B Dartmare
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AIRSTRIP MAINTENANCE

For Adu}w»tc Mmaintenance, an Ai-rst:r\',)p uSuan needs
1or 2 Labouvers full time.

Because the o.i-rstfi.f-s in Lesotho are usua ij

remote Supervision must be o»\l:’ occasional. That
means bhe TA or TO cawn o-\lj visct
OFf twice a wonth.

, he should write dowwn
thhings need to be. downe
should check

Eoch man should
have (ssued to him:

Method

Kee.’: the funwa.j swmooth Paint the white

Remove all La.v'ae. stones

each o.v.'r'st.rir once
22. on each visit what
i 2nd on the next visit he

that tho se MA.(.njs have been doue.

Marker stones whenm

Fu potholes = necessary

g — , i
i e e v/
s \_/'7 Cut down tall weeds and
' KC&F the ddtw:‘m'? grass on grass airsteips
Culverts clear. Ditches on and tall weeds at the
au-st.r(,r.x are very shallow sides of all airstrips.

So that (f a pPlane runs into

thewna & is wnot damaﬂgd. abwnd-x ask Jour

KQ&P the ditches clear but labourers Lf thera are any
never  make a new dikeln Probw for instance brokew

bmless the c.v\aiuw tells Jou tools Wrong pey and So ow
You are their only cowntack

Scott Wilson Kirkpatrick & Partners
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AIRSTRIP IMPROVEMENT

Makimﬂ a ruvwvaj LONGER

Maki‘v\j a unway WIDER

Makinsﬁ o bturni circle

M&ktv\j on APRON f-er planes
Al these wil Frgbohhj rgqu,i.rq, EARTHWORKS awd
DRAINAGE .

Aw«ﬂs divide the work tuto the Same AcCTIVITIES
msed in EARTHWORKS ond DRAINAGE _iw Chhapter 3¢ 4.

Excavate and Lload ord%.narj soll
Excavate and load weathered rock
Excavate and load rock

Howt and umload common fiL by w/barrow
Houwl and wunload common fow h:’ animal cart
SPV“J water and compack common fuL
COMPo.ot Conmamon I'JL hﬂ rolker

Install culvert 300 450 or 600 ww dia.

If o 3ravd' Surface s required folUow the same guidelimes
as for GRAVELLING in Chapter 5 awnd use the same
ACTIVITIES,

Because each dmrrovc_mb is different, e o.n.js‘mc.-.f wdl
Diﬂc. the details for eoch owe.

|nsta|-LiM,j Windsocks Windsocks are Larje_ tubes
of ConvosS whichh are hmﬁ on a.
pole to show P\',Lots wh o way
the wind is bLowi.u.j‘
Tk.j are talken to site wa
two pPieces and assembled at
— the a.&.rsbr;’;.
A TA or To should abwo.js
Su}:uvise this work.
The Location of bthe wandsock
s very LMFortant_ checl witn

&y

Coll— e chsbwc_c.r or PTo.

Scott Wilson Kirkpatrick & Partners
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SOIL. MECHANICS

m d
8 v
‘EWKA.L s Soil Mechawics ?j Soil wmechanics is the SCIENCE
L
¥ & of how sou.(ofdi.uq-:’ selt,

wealliered rock , sand y 5r¢wu.,
and stones) behaves awd
whether &£ is suitable for
various uses.

For instance Soil mechanice is used to discover:

o. it a jfuvoL 3904 enough for a J“"L rood surface?

b. is a Parf.-’.cwhr sol 3004 Guouﬂk f°" use as fdl-'

C. what (s the best way ko compact a ‘uu-ti.cu.hr soul?

As witlhh all sciewnce, a fe.w BASIC PROPERTIES ave foun&
out wusin STANDARD TESTS.

The main tkLv\j about standard tests is that the same
test s dome on different samples and so those samples
can be compared. Wit Lxperience reswlts from these
tests will tet 30\1. whot the sSoll is Llike.

As a fust step a soil is {nspected at the site wsing
FIELD TesTS as iwndications of the BASIC PRoOPERTIES.

THE BasiIC PRoPeRﬂES]

Almost all ‘soils contain variows Sizes of

particles. Grading is the measurement of ke
Ai.ﬁorowt aw\ounfa(bj wc.ijln-t) ef each size.
That is how much stoms? how much Sand’ hows
much  sile? how wmuch d.c:j7 W a soil.
LPLAS'ncrri] This gives am idea of how strong biae
So ik may be and how well it can be comro.ptcd
The Gmount of oy in a soil affects Plcsto'.ci.t:j-
The wmore dense a soil is the strouﬂw
t will be. The amount of water in a soll
has a B'\j o.ffcd: on how dense it caw be.

Scott Wilson Kirkpatrick & Partners
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FIELD TESIS

[\

N} B
v v
teld ? L le
WWJ’am fw.L.' tests f‘ Thesn ' ulve very simp

tests on soils which require

"o  gpecial vﬁwf ment.

4 . |
What :.Yr:l- You Loo‘rk,w\j fvf?‘ You are Loolcf/nj }er bhe
v Y Sod Properties whichn wilk tell
You what the soul is useful for.
For RoaD GRAVEL ou woantl stones mixed wibe samd,

for Strength. , and  with. Some silt and choy to bind it
toa¢bl~u-.

For FiLL You want to make sure bthere is some Slay
but wnot too much. There caw be stones but there
don't have to be.

For SAND and STONE for concrete You want to make
Sure there is no %&g . the wmaterial.

For ALL soiLs You wanl to mwake sure bHaere is
no ovganic wmatercal .

Take a  hawnd ful of soil and wer .

First of all, get close to Your sawple

If it smells at ol & Pfobc.lotd

Contams ORGANIC MATERIAL aud fo is
no 9ood f-ur road bui ldlle.
lf i does not swmell it is Proboblj Oka\tj.

s

7

What colour e 7 If it5 black it may be
difficult to work with on the raim.

If Your hands are muddy, the soll containg
silt and clay

Rub the soiL betiveen Your fimse.fs. You
will be able to Pick out tue largest pieces.
If uw.j are bigger than Z2mm they are groaelsize.
|f e solt fuls 3r¢o.s$ W s almost alL is.l.&.‘“‘i‘!ﬂe

OBSOR

Scott Wilson Kirkpatrick & Partners .
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FIEED-JESTS

[ViBrRATION TEST| This is o Simple test which
rou.jklj sc.P.rd.‘to.s the di.fft.rtn.t sizes
of Pcrti.cl-c.s inw a soil.

Put a kAndfu( of _‘i’_‘g sol on a Pi,q.cc. of cardboard

Lift owe end sLijlv\.tLj and tap the board 3.....uj

lf there are
Pnrtick.s of most
Sizes , the soil B gy
Showld be alwrigint
for f.u but no JooJ
for Concreta i,f there
is silt or daj
[ SETTLING TEST|  Another simple test to separate
r°“3klﬂ the different sizes of partices
in a soil. :

Pt a handful of soil im a qlass
J'ar. Fll the jar with water 34 (-uu.

Shake the Jav‘ vLoLcwt(j

Pt the J'ar down againm. The water
will 3r.dmuj Clear to show the
coarsest rarbtm ot the bottowa and
e fc‘mosb ) e d«j, will st be
mixed with. the watenr.

A rough idea of how much of each,
size of particle s jot {'row\ this test.
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GRADING

What' is Gltadi.nj ?+ Gradcv\j is the measurement of
¥ i the diff',re,v\.'b amounts of each
Size of soil particte i a soit
SAMPLQ..
In the soils Laborakorj % is measured by shaking
a kwnown weight of soll through Sieves of
different mesh sizes , Jeting fimer and foner.

Pat the sample
Of kwown wciﬁkﬁ

Qe Q .J( and tue

an
Yo lin the top ediearen . _ ..} [partices
D Yl o e |are Seramtg,d
Shoke the sieves L,m,,,,,h into the
. Cogether. . . . ] ] |different
Sizes

CROSS SECTION
53 we,ijlmi.nj the whole sample and thew wc.i.jk‘ij
Mae amouwnt held cachs .gieve , the Pzrc;wbaoe or
frwt‘»ow of the total whic passes each sieve can be
drawn on a qrepw
loo

| .l

Puunb.‘,c
60 Pas:&n’

(swaller

40 thar)
bhe size

"./ 20 Shown

il ’T/ 4

Chj I Sik 1 Sand | Graved

In bais way a curve, called o GRADING Curve (s
Pmdu.ccd. Different soils , of course, have different
3rado‘.aj curves.

Scott Wilson Kirkpatrick & Partners
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Here are some tjp\'-cab jro.di.v\.j curves fbr

various

GRADING CURVES

materials .

-002

Par bicke
Size mm

cuay |

SILT

! GRAVEL

‘06

2

6 20 6o

C LAY

S\LT

SAND

GiRAVEL

Fill or ordiwary Soil wilih
no 3ro~v0L size particles im
it would Llook vuJ fOu.Jij
Wke bhis — loo% Pass\'mj the
2mm sieve 90°% Pussiua the

0-0 bmm Sieve awd So ow.

Skowe (lsmm) from a
Crusher (Llike Lesobho Crvuhen)
would have a j"‘di"‘j Like
this — almeost all tue

material passes the 20mm
Sieve and almost none pass es

the GOmm = sieve.

Road Gravel i lf 'S samrh—
of oravot s Ltested and ks
Curve fau.s between Huwese
two lLimes & is acceptable

ks gmd 'w\.s.

River sand ond aravel f"'

conevrete, If a sample of
mokerial 4is tested oawd its
Curve f'a.us between these
two Lies, ks Smdi.na

is mqtablq_

Scott Wilson Kirkpatrick & Partners
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PLASTICITY

Wkd’f is PLa.s'\:Er.i.bj? PL«sth;tJ is wmeasured bj the
1 ‘F PLast \'.c.i:tj lndex of a soil. The
Pu,t;,f;.tj lndex Liguid Limot
‘ minws Plastic Limit.
Ll_i.a'u.a.d Limit| The Li.a‘w'.d bmit of a soil is the
highest water content e soil cam have
bcf-orc tt becomes a Li.wu.i.d mud. {
LELasth, Ll'.wuil The P!A.sbi.c Lmit of a soil is te
lowest water coutent tia soll caw have

bgfon tt  becomes crumbl.j and d'j'
So, PLasth.LtJ Jndex s  the range of water contents
where the Soil s workable : not tee Jv;-j and not
too L-'.qu.id and muddj-
As it kanom this undex J\'.us a Jgod idea .f how o
matertal will behave as o fouv\dmt(.on f-ora road or
a fTunwaoay.

au.jth;s ts a bt uf a mdakrj don'!t worr;,bu\t

trj toe remember these numbers :

Roﬁd gravct should have a Plasti.d.tj of between
6 Av\d |2

Ordinary soil can have alwaost any value o/—
Pl».st-‘.r.i.t; tndex but t wll ‘jwdﬁ be more thaw 2.

Sand or stones would have a Plo.stf.c.i.tj vad e x of-
Zevo — it would be called non- blastic.

Ql:% arsed [—ov P'AStQ.PCv\j the VLLLO.JQ. houses (w
Lesotho would have a prasticity idex of about 30.

Scott Wilson Kirkpatrick & Partners
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DENSITY

The wore dense o soil can be made, the

stro“\’cr
that soil will be.
To achieve maximum dtlmi.‘j Posﬁ.bk, the wakter
content (s critical.
Dc.nsi.t:} quunds on  water coutent.
\'\,“'\\1 - Beounse , (f there is net c.neu.%h water

V air s \’-faPPQ.d n the soil and reduces
the Jc.nsi,tj.

ENLARGED PicTURE

Bur i—f‘ there is btoo wuch water Ut water
3“’-3 between the soil rart'\u.q.s ownd

them AP&ft , whichy also reduces the dl—'\"\-tj-

D B,
S 1

The amount of water whick is Just enough to faL

the air gops but not too weuwe to l‘u.r the soid
P«rti.d-u o-‘;ort s called the

OPTIMUAA MOISTURE CONTENT

There are stawndard tests to fn'ﬂsd the onLmvm mMoisture
content (0.m.c.) and o groph s drawn from the
results:

AU yYou need to kunow
ts what is the o.m.c.
ww % . so that You caw
Content 3""“\5 calewlote how much

add teo your

gravel or f.n f-or'

! 3o°d cquac‘tLow.

Moistuwre Content %

Scott Wilson Kirkpatrick & Partners
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CONCRETE TECHNOLOGY

LWHLtr LS co:c,rete ?} S'*PP“‘ jOu need Somc'tk\'-b\.j
y e

-3

Sﬁfoaj Like rock, which will not

be washed away or brokew doww..

A roce of the rtjkt size awnd
sk.o.,u would be im.\ro.ui.blg te fi.-\d
CONCRETE IS  MAN- MADE Rock

lt can be Poun_d mto AV\J skaPc whew it is wet
and then (it goes as hard as rock.

Stont and Sand are needed for STRENGTH
Cement and water are needed to bind ‘t.cjcﬂu.r e

Stones and sawnd.

Stone Sand

& \\“_ //*\

=

Cevment

=
e-} Waufa

Whew concrete ts mixed , bBie cement reacts
Chewnicall wiblh, the water and 3radual&3 9ets
harder oand harder as time goes ow. It goes
On heeding water for a LONG TIME so water
must be kng available at Eae surfaces.

Scott Wilson Kirkpatrick & Partners
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CONCRETE MATERIALS

[STONE and SAND

Stone and sawnd tojc.&u' are called AgareaaTe
Stone s COARSE AGGREGATE
Sand is FINE AGGREGATE

Vurj oftm in the LCU, saud and stone frnm a river
bed s jood enoujk, “jﬁ"j“t" fov' cownerete .

Agﬂrq,ﬁatc. fovr cénac.tn. showld have no silt or d.c.j
and at least two thirds (bj wc.i.skt) should be bijacr
thaw 2w d Lammr(jmvd. size , coarse ajsrzjau)
This should aLwavJs be checked bj a oradi.vsj test.

’ loo
s:/a Passi-uj |f -~ jradi.nj of
/ / i f & sample Lies

/ /l between two
i v / 40 Curves shown here
— 20 the Sample (s Do.‘
/‘ enowah for concvrete.

C LAY S\LT SAND GRAVEL
002 pamn ‘0l mam 2mwmm

Sometimes it s necessav to moke extra strong
Concrete and for this the coarse ‘33"’3‘“ is boujh.t

fv'ow\ a oruskim.j plant. It should be 1GJmm aqqregate.
The fine ag9gregate would thew be sawd.

use ajjmjmtt which contaiwns:
SHELLS , becawse tk‘.j are weak and crush.

SILT AnD CLAY, because the concrete caninot mix well .
RooTS AND WEEDS , because ﬂu:-‘ will rot awd sPLJx the comcretle.

Scott Wilson Kirkpatrick & Partners
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CONCRETE MATERIALS

continued

Cevnent has to be

bought awd is s oy
relative

YERY EBEXPENSIVE 3o it must be kn.rt. Secure.
Cement veacts ol-\cmi.uu.:’ withh. water

Soi#mtbckquig

chr the cement
Secare - use o

‘ Kcar the
Stack the ‘:-f |
Preko neavie Stack awa
. ffnm the wall
FRADRATEE .,-'-.._- E A .L.“.“t.;;\ --s-t.;::.:‘- e

or crecsoted poles to
prevent water cgmtv\a‘u\

Rules for e cave

Of Cement Be u.ﬂ.fq( not to SpLit or tear the
ockets when umlco.di.nj and sto.d:\'-na.

IPule 2' Never store cement on the ground,

nlwo.:’s on a raised fLoor tn a hut.

Leave room around the stacks

of peckets to allow air to pass.
Stack neat

Ku.f e cewment store so.cun(j

locked and quarded at all times.

Not wmauch to say but

IMPORTANT

W s
NOo muDp
No FIsH
No FILTH g
= &= =

whidh weans : aLwo.js use clean water.

Scott Wilson Kirkpatrick & Partners



USES OF CONCRETE

COncrc,bc LS used

Conr.r‘.tc cawn

resist water

¢ where stre ng th. (s needed.
/‘\
rd
\\ //
h‘\ /

Cowcrete caw

on it without

brea ki.nj

carry \v\MVJ loads

: /-§“ - - "'Ah
‘ul\‘\ i s é b

PO AL o
.
3—” _\'fé H;_l[li':‘u'l o

|~ G

'Tz\’.
R

LR

Good comcrete
lasts for

many Years

Scott Wilson Kirkpatrick & Partners




CONCRETE MIXES

1
o' , o
ﬂLHow de jou walke Cov\crtth- You waiark f(rst
y v A
r deécide on ‘the mvx
That ¢s to sc\j how wmwuch STone (Coarse *33"3‘“)
how wmuch sanDd  (Fine aggregate)
how wauch CEMENT

how wuch WATER
Sometimes stone and sand are duJ fvmm the
* river bed tojcﬂwx and this (s called aasn.jatc.

This TABLE below gives you the differemt quantities
You need for different parts of structures.

Fl'.r-st, choose the "jP" of concrete you want

i (luti sa.:j jou are Makl’.v\.ﬂ concreke F‘r a Jr.‘.ft)
Thew read ﬂ.l.owj the Line f‘or that ‘j?" te

L find out the quantities of cement
|

,..35rq_3¢tc aand
waker that _You need.

Where concrete is Concrete mix
Eo be used Pogkq,t‘ of [barrows of ‘N/bavnuu of] w/harrowms of] lLitres of
3 cCement :‘;L?r“d Sand 19mm stone| water
Base stabs, deck
slobs, drifts @) 30 = 5 250

Mass concrete around

vented ForJ Puf!.‘, IO 40 - i 250
bridge arches

Piers of wminor

bri.dass |10 = 10 20 250

Lean mix fer bulk

fill up te foundation [o) (7)) - - 300
slab level ete.

Hanse mixes ave °"tj o juidg i

e eugineer will a.(wads make the

{:Ln.d. decistion.

Scott Wilson Kirkpatrick & Partners




MIXING CONCRETE

Now jou know the mix q“v\t".ti&s,
This LS how You Mmake the concrete,

IMQU\O—JJ EQP—[) Chobse o clean hard fLat avrea Lo

work on.

Put the exact $uanti,t—j of asjnjo.tz

on the mixinj area. and make it nto
a circle

T M,
5 e e Rpd i Sy
Pat the exoct P L A

sTe e R £
Mmber of pockets -l’%;* S R ::}
Of Cement around w [ -

: the inside of'Uu. Circle and open theuns.
Mix the cement and ajjnﬂatc bj
turni.v\j thewmi over with shovels.

Do this THREE Times

@ Greduau,j add the water and make

Certain it does wnot vrun away. Kee.P

turui.n.j the drj mixture lnto the wet
Mmixture with Shovels

When all the water (s added turn

Over the wmixture it Shovels
Po this THree TIMES.

The concrete s now ready to place

The waTER Must NOT be wmore than twe
amount shown on  the Previcus pege. 6

P

- WATER  ConTENT IS cfarncA:_j

ESO

lf ) tnstead of 250 Llitres of water,
‘322 Litres  were used, the fimgl.
Strc.njtk of the concrete wou ld
be HALVED .

Make certain You add the correct ammouut
of watev,

— =0 = — = b= s ~

Scott Wilson Kirkpatrick & Partners
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PLACING CONCRETE

Now You have made the concrete
This is how jou Pl,au it n the structure.

IAAQ.UWJJ [SQP_] The concrete must be placed within
half awn hour of b.w\j mixed

Do not allow the
concrete to stand M \.-/ @-—

before (t is rhccﬂ

Hawl the conerete bJ wheelbarrow,
Make the Pttk as easy as possible.

Remove stomes |
from the patin

As the concrete is t..P,ud into place
it showld be compacted using a Lcuatl\.

of steel bar. This is tmportant to Jct
rid of all the air.

On deck slabs and dfi-fts , ond ow
f-ound-aki.ov\ slabs, the surface 'is made
Smooth bj using a screed boavd

2

o
== e v
o W o I The board ts

moved u p awd
down on the
Cownercte awnd slow

mMaved over the surface

Scott Wilson Kirkpatrick & Partners
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PLACING CONCRETE

Step 5 If at the end of a shift, the concrete
ie not to the toP of the structuve, the
Surfar.c of the concrete must be woade rouak—
bj brushcnj after about 2 hours.

Whenever concrete (s P““d, the surface
Mmust be covered withh wet sand to Pv't.vt..v\-t
cvo.Por..t'\.ov\ of te water, which makes the

Concrete weaker.

The sSand naust be 745' vt : }“:4

- S
kept Cwro o
.'P o f-or i 2 CONCRETE
weeks oand wakered, e . -

or umtil the next la:’cr of concrele (s Phad.

The rfoc.c.ss of k“‘l".“j tee concrete wet at
the Surfa:.e its kwnown as CURING

C\?;lNG 1S mPoe"i'ApiJ
g T—=-TL

PLUMS ln  lean mix and wass Concrete , the

volume of concrete can be increased b:j
usins l‘a.rjc, stones droPPgd unbo the wet
concrete when W s W Ph‘c

These la.rac stones, about 400 wmm diameter,
are colled PLUMS

The Sequence s first 'ru.t w a |¢.:jq.r
of concrete. Then megdcatu:j throw iw
plms about | wetre o.Part. Thew put @~
the next I-advr of concrete and S0 ow.

Do not Put plums wm  concrete f-or deck

or base slabs, deifts | or bridge piers

Scott Wilson Kirkpatrick & Partners



SLUMP TEST

A
L What s o Slump Test?

Concrete needs to be
tested to wmake suve it

is 30\'»\5 to be strona tnough.
There are two times to test comcrete:
. when & is wet, before (it sets
2. when (£t is hard, ofter it sets
1. Whew it s wet. To test concrete when (bt s wet,
You are -—.‘ud b‘..‘t'\.nﬂ to see that there (s not too
much water n the wix
The

[Method] |Step 1]

test (s the

SLUMP TEST

Place the cone this way wp
ow bmn' ho.rd’ fL&t 3"ound

Take o wheelbarrow load of concrete
whickh, has been mode for the structure
UsL-\S teis comcrete, fill the slump cone
n four yroughly equal , layers.

CQMPar-t each Iodc,r with. 25 strokes
of the tdml:o'.wj rod .

Swnootih off the top of the cowe

G.c.v\u'j remove the cone from the
concrete. The comerete will

:buua,
Turn e cone \AP!'\JQ doww and usiwa
the straight rod measure from the
umderside of the rod

bouw.hrofﬂu.

concrete.

This is the SUA.MYQ Va lue
|f the SUUMP value is less than
Concrete s

oo v, the
oknd.

If the comcrete has a swmp value of wore
bhon 100 wim | it wilk be too weak.

Add 2 pockets of cement for 40 wheelbarrows

°f‘ cjsnjau, mix n awnd test odo.in. lf the s\uMP
ts still wore thawn
Use Lless water

100 mawa  throw lhe concrete qmj
n the next win.

Scott Wilson Kirkpatrick & Partners



CUBE-TES

d
L T L
TWhat s the Cube Test 74 The cube test is o
y b staw davd wey to test cowcrete
when ¢ s hard.

The test s dome by making comcrete cubes of a
stoandard size in a stawdard waj and thew fw\dwg
out what fw A “’?“rtd Eo  crush thewo aftu"
| week, 2 weeks and 4 weeks.

The a.q'uu'Pmut r%“ind is 6cube moulds and a rod.

[Method] [Step I] Check the woulds are cleaw, Lightly oiled
and f-&.rmlﬂ fikc_d to the baseplate.

Toke o whaeslbarcow laad of concrete which
has beewr wmade for the structure. USimj tis
concrete f.-.u the woulds each in taee "1”"

La.jc,rs. Compadz eoch l_:%u' withh @

Strokes of HUoe tamPLuJ rod.

Step 3 Remove Sufrlm.s Concrete ond swmooth
with a. masons trowel,each of the © cubes.
With a nail, scrateh an tdentification
mark on each cube and wmake o note efﬁw
mark, the date, the structure, and tue
Positiov\ af the cowncrete cwn thae structure
Cover with o JAMF clothh. and store
nside ovu-nljlvt.
IS"-OFGI Next doy : lossen the nuts ow the wmould
oand sp»le remove the cube ffom the mould.
The cube is very weak ot twis sbqﬂe so
be Jc.n.'l’.le
Step 7| Take the cubes to the Laborqtor:’ and
ma ke certain ﬂ“‘j are  put iw a tank of
wa.ter
Make sure the Iaboratorj has an order
bo crush the cubes 2 after | week
2 ofber 2 weeks
and 2 after 4 weeks

Scott Wilson Kirkpatrick & Partners
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CUBE TEST RESULTS

What results swhould be c.n’notc.d frow\ Gruth&nj the cubes?

The tests will report o  STRENGTH probab n units

of Newtons per square millimetre weritben N/wm\z.

‘Hc,rq, is a TABLE of MINIMUMN  strengtihs wihicin
are acceptable , and the strengths which tue
concrete wmixes are dc:i.ng_d te sivc..

Where concrete r 'Co,:\‘"t: M‘x, Eat‘.'°' D'—“ﬂ'\ inimum
is to be r.of ".of" ’-.?“ ':?mut'f"‘ cement:| gy o nath reagth
used |coment r:ul- gand D"G:'.. water hgregete N/mm* N/

Base slabs

Deck stabs lo | 30 = - |250 | 16 20 15

Drifts

Mass concrete around

veated ford pipes, | 10 | 40 # - |250 | 1:7% 15 o

bridege arches.

P‘u.rs of minor

o) - o 20 | 250 [1:2: 4 25 15
bﬂdau 3 :

Lean mix fef

bulk fil upte eq.| 10 | GO | = - |300 | lilo 7 5

foundation slab level]

¥ 1:6 wmeans | part cement

mixed with G parts sand +stone aajnaau
1:2:4 means | port cewent
mixed with 2 Pavts Sand
mixed witlh 4 parts stowe
measured bJ volume

Scott Wilson Kirkpatrick & Partners



CHAPTER 12

 SETTING OUT



SETTING OuT

I}
'WL\A,L is Stt-t-u»\j out 7? 5&&‘-&3 out s the mqu\.v\j
v

on the 3ro«md of what (s
to be built.
,\5,_2'. if & road is to be built theve are pegs to
Show the Posi.t&.ow and width of the road;
if a br&ds; is to be built there are P9s and
boards to show the pPosition and widlh and level
of the bndae

Equei pment |

T‘LPQ mMmeoasures Q @ @

; 3 metre Iy 30 metre
S""""‘j or mason Liue
Pe_js and hamwmer Blue peqs for level

Red Peys For excavation /£iLL
White pegs for cewtreline

Gru—w Poss fvf OESets

Qawjbv\j Rod s g "_' I

Bon Lv\ﬂ Rods

Level | tripod and staff. ™ —

& b 4

j

Scott Wilson Kirkpatrick & Partners



SETTING OUT METHODS

TAPE measuremenT | Check the beginning of the
ta.P;, is actuan Zevo— Seme old tapes
have Llest o bit. | the tape dees not

start at zero the readings wilt be
nonsewnse,

Hold the tePg stru..’,akt and bigh‘t
W hew Mc.n.sun‘.n.j Lunjtk. or widtiv hold the
tAPc. horizontal.
EANGINC-. RODSJ Eanﬂtus rods are -f-of sdtlna out
straiaht Lives . You maust have two rods
at ffxu! Pos-’.hi-ov\s which 3ch, the ULae.
Then use a twird ( and wmaybe o fcurth.)

s rod teo 3ch. other Foi.nf:s -Lcu.j the Line.

LBON'NG Ro?sJ Bon'm3 rods ave for
levels . |f You have

tweo Fn'\u_d levels ou use a

Bov\i.ng rod te f\:ud a Poi.ut on the

slope bebuween those two Llevels.

Al thuvee Eg,\;“j rods
must be mowt\j e
Soawne Lt.u.jtk...

wo
~fiked
—= - fuked levers

—_—

If You have a fiked Levek whiuw is below ground,
SA:j the bottowm of o culvert trewch , which dau want

to Set ouwt:
Set two bav\lv\ﬂ rode as fu'\u.d

points at thhe same Llevel o kuown
distomce (of ku‘.ﬁkt) above the lever
You wont be low Srou..a. Mark ow e
bovu'.v\j rods what this height (s,
This s thew called a PROFILE.

Scott Wilson Kirkpatrick & Partners
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SETTING OUT METHODS

Continued

" [S;‘—:T‘l’me. OUT A RIGHT ANGLSJ You weed right awngles to
" Set out structures suchk as

drifts, vented fords,and bridges

h\}»‘ FQuLmetJ ng; $ st.n'.nj
‘Mc,tkodl |St¢.t |l You waust have a st-rc.'sjk*- twme bo
set out

start with. From this Lue You
Wﬁ the r&j\nt av\ﬂh.. Take o Pc'.tcc. of stﬂ‘.uJ
& very  rough 5 metres lowg.
B:j b\oldi.uj e two ends of the
i String together, amd pulling it tight,
tnd oand mark withh a kuot the

middle of the string.
4 Lo.j ouk the stri.nj ALo»\J the st—ra'\skt
live withh the wmiddle (the kb\ot) at the
poimt you want the right angle (point B
on the di.a\jrowu). Put in a p= at ecach
end of the stri.»\s(PoLv\ts A awd D)
Hold one end of the string ot A

and mark on the 3fouw\6 the cirdda

the strin wakes
Step 5 Do, step 4 from Po'w\t- D

Where the circles intersect is

Fo‘w\t C. Join Poi.vd’. C to ro'.v\t B.
This LUme is wow at rtg\\t angus

ko ﬂu.\ ori.ﬁi.v\a\. Lme .

Sy
Ay g c
rd v, 3
3 N
. i
\
RIGHT
ANGLE
A B D
oS < -

Scott Wilson Kirkpatrick & Partners



94

SETTING OUT METHODS

Continued

LEVELLING Lo.vn.u.i-nj s any wmethod which alWows

\_-,ou to Llook nlowﬂ 6 Level or hovizowntal

line.

Bov\'\ng between two points of the sawme
level g Lc.vc.ub\ﬂ but theve is a wmore
occurate wmethod.

lEﬁu(FMean A level ,trLPod and staff (usuwj).

The Llevel is usaaUﬂ o QUICKSET whickh s f:'x}e.d to the
l:n'.Bod 5 The staff s J'“’t o tape painted on o
Pim of wood in a special woy.

(2P

Triped I
Wl L

lMetkodl ISbo_P Il Set up the level. You will have to be

sShown how bto do this : (it camnobt be
explained iw a bdook.

Step 2| The Llevel is wnow set up so that
'L[- You look through it You are
looking along a horizontal Llime. Put the
stoﬁ on a Pov'.nt. Twe r¢nd£uj LS the
di.ffuencc, tn level between the
instrument and the grouwd at the staff. .

Ste,P?) Move the sta.ﬁ' te another point.
Take another reading. The difference
betweewn the two Y‘godi,y\js is the

d\'.ﬂuc.nu. v, level between the two

POi.vd’S on twe srouvxd.

This is tue Prf..u.c,\'.PLc. of Lc.vo.ui.u\:j. For dektatiled
instruction ask Your e_»\j'\-»\c.o.r or PToO I-or adwvice

Scott Wilson Kirkpatrick & Partners
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SETTING OUT ROADS

\'n L
What do jou _Sot oqb? When jfau are buildinj a road
v

ou need to kunow:

I What Line wilk the road follow?

2. How wauch excavation (s rqulrcd?

s

at reqwlar iwtervals uou\j what will ba tie wiiddle
of the road. This 5 called tha CENTRELINE, writtew ¢.

To set out the Line of. the road You put iwm pegs

A voad should be a cowbination o straight sectiowns
A Wl
J‘oi.ncd bj curves. The choice of aLésmgwt should

minimise Hie awiount of excovaetion owd f-d&

[Straiqht Scctiows | /__/m
-7

-

[Md’—kidj lStc_P |J Rit a ranging rod upright ot eack ewd of
the sectiown you want to be a strai.jlv\t.
These points are now fixed.

Get ot least two chainmen, cach
with. o rav\ju'.v\j rod, Fo stand in betweew
the two fu'xc.d Poi.v\ts.

Stawd behind the rav\s'w\j rod at the
bc.ji.vmi.nj of bhe straight. Line Your eye
Up  with bhe rod at the other emd.

Step 4 S\‘.jna.l, to the chainmen bto wove
their vawngin vods Llato Lue.

3
Freetm et L onglins

Lwe o siﬂht ever 20 wmetres. These

P‘js now wark the centreline (¢) Of
the new road to be built.

Scott Wilson Kirkpatrick & Partners



conti wued
P g

SETTING OUT ROADS

SRS Ranji.wj veods ow

Twis rav\s\‘.n rod is

/ on the Line of bolw

straiakts -t is e
Inte rseck ion

new road ¢
PLanN

lEq'u\'medj Pc.ﬂs ) Tanging rods , a lot' of str;.u3

[Method |

StO-PLI Set out botih the stratskts

Step 2| Set out the intersection point os shown
P P
: tn the dicaraw above. Put itn a Pe—j here.

@ Decide where the curve should start

f-rowv on One sl‘.rulakt and Pq.t th &

Peq here. Measure the same oddistance
Frow\ the (wterseck lon Poth on the
other straight amd pur in a Py here, Eoo.
Divide the two Lines (from iwtersection
Poiub te \:av\agut Po'\.v\ts) twto six ¢q’u4.|r
Parts. Put oA Pc.ﬂ.g at eock Poi.wt.
Number the pegs as shown below.
Usinﬂ str-‘.wj Jm‘.-\ Py | to P i
: peq 2 ¢to Pe9 2 awd so ow.
Pit  white pegs iw where the strings
cross as showw. This is the
cemtreline of the curve.

Intersection

Scott Wilson Kirkpatrick & Partners
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. Where the centreline has been seb out, measure bHe

SETTING OUT ROADS

Continued
Sc,tti.nj out road width.| There are twe cases:
1. Where the ¢ has been set out
2. Where the ¢ has not been set out.

wid th rcﬂu.u-pd from. the centreline pegs to the
edjc of the excavation or F\'.Llc and th ‘A o red peg

Where the centreline of the road has not beew sebt
out, there is alwmost always an existing track whose
alenw\cnt is approximate the run'wi.ﬂ.d_ AU.Jv\mgwt of

the new rvroad

The ved pegs Marki—ws the ed ges of the road should
be sek£ out (usi.v\j ranji.v\j rods [-or the sbraiﬂhts) so
as to MINIMISE the awount of excavat low and fill

requi red.

Set out tuese pegs so that tey
ore close to the cdsc of the
SLOPC..TMS way you use tee full
widthe of the uc’.sti.uj track.

Slope on one side of
the rood is staep and on the

other (s almost flat._ make
excovatbion ow fLat side

Scott Wilson Kirkpalrick & Partners



SETTING OUT STRUCTURES

Lets take as an example the se.t‘b\'-v\j out of a
vented ford.

[Eo’ulimc,wtl Tape hammer pegs (be, white, and greew)

rav\j'w\j rods, level staff and tn‘.Pod, boninj

rods.

lﬁ\euvo;l Lste_Pi, anj cross dra‘u\asc. structure must
allow water to pass tkroujk, &t strai.gkt
and net at an av\ju.. So  use r‘av\j'\.v\j
rods to set out the Line af the
stream  or river.

Set out a ri.jkt amju from this

Ume of the streamv and put in ranging
rods.

/ Existi track
> }—\'_‘ﬂ___J
s, 4

Av\sh frm where
Bie centres of the
road and Stream medk

PLan
Step 3 Now DECIDE whether the ULine Yo
have set out at right angles to the
streawn s aLﬁﬂkt for the road
al«'ﬂv\ww.wb.
i e ts o.l.ro'.jb\!: 9o on to 5&.,:4.
If it is Not You need a SKEW
Structure where the P‘fu are not ab
n'.jkt anqles te the road. This ts
comrttutuﬂ: speak Eo Your Q_»:j\'.vu.o.r.

Scott Wilson Kirkpatrick & Partners
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|
|
|

|

w all this s a bit of a mdsturj,dOu‘b worry, It s
C»OMP\-icatt.d and (s nwwch casier Yo understond on site

SETTING OUT STRUCTURES

Continuey
Step 4 Us(.v.j the drawi,nj °of the vented ford,
Set out the corners of the vewnted ford base

slab with ved Pc.js } X /'I
AAA— x
at re nts marked C / /

own bair dmwtwj awd

gz prgs at o QL

marked X,

(ka stri.vsj s strunm

X
from pomts X to X /
where cross is
the Pe::jC). /* N

The -rosi\'i.ov\ Of the base slab /

Ls wow "fltd.

The leved af the base slab is now

Nneeded. qewau.j, The level of the top of the
base slab should be twe lavel of the streane
bed where the road crosses the stream. The
base slab should twen slope at 2°, from
vpstream to downstream.

So set up the leved and take o readin
of the streamn bed. Take this as the Llever
of ‘Bre upstreann end of tre top of the
base slab. It ts inconvenient to have a.
Ptj n u~¢. water. So  subtrack Soy 1'Bu
from the re,qdi.nj and Put in  three blue
Pt.a.s So that the Lop of each is I'Sw above
the streawmn bed levad. Put  the Pegs om twe
bawks o{ the streawm.

Write on eaci pe “éis_e slab top +1:5m”
When You ﬁ° te build the base slab jou
refer o Mese bluae Pegs Fo give You the
level of the base slab.

|
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TASKWORK AND PRODUCTION RECORDS

is an awmount of work

& wan or a gawng for

-Wkat is Taskwork" A task

o 5tv¢w te
one dwj's Pey

Whew the work (s va\Lxhtd,M
man (or gon ) can ge.

If the work s not fiv\tsko.d the
man (or 3&»\3) must work unbil Hae
end of the shift.

ts the whole business of work done inm tasks.

Tas\:work
-What o.n Produc.t»ou Rewvds’?— For any Prth.d: &t ois
Lo Vbto.L toe know how much
it costs au\d which Parts of the
work cost how wuch. The MOST
IMPORTANT part of this process
LS the V’r.c.ov'di.wj of how many
men, and how mMany mnmachines
roduce how wvauch work.
This  information is collected on DAILY PRODUCTION RECORDS
Dai Production Records
must be fi.l.lo.d i bjtkt.
('S NoTicE ©
F .
DAILY PRODUCTION RECORDS s, ta charge ‘of the
gangs and must be
AMVUST BE FiILLED 1IN
checked every da bj the
BEVERY DAY oN THE DAY J j
#. s = Tos and STO.

ob Like Md.v\daj (one

is what is needed to do o j
avxd SO Own.

mMan for one da.j) rol.LurdaJ
Lin war

[Cutpet] is what is produced Like w® of fik,
i and so ow.

of cumlvert , number of erosion checks

Eoducttvttﬂj ts Output =+ luput
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DAILY PRODUCTION RECORDS

A tﬂpiub Doi.\aj Production Record Llooks Li.kc.. this:

LABOUR CONSTRUCTION UNIT

DAILY AND MONTHLY PRODUCTION RECORD

SITE: Date:
officer L/c:
signature:

Unit of Task
Total | Total
r vrod | ¥ proa | ¥ Prod | 1ot | ourpue | 0
mp | o/e | o/p + 10p mp | o/p mp | orp wp | o

£xc. TOPSOIL o 5.0

Exc. ORDINARY 3

oo s | @ 5.0

Exc. WEATHERED 3

ROCK »d L) 2.5

Exc. ROCK - | o 1.0

EL COMMON 3

ity | = 5.0

Haul cosson 3

€111 up to 200a | ™ | *® s

sc comon i | sa | o’ 200

PREPARE A B o

EL GRAVEL w |’ 2.9

SC GRAVEL s | o 9.0

Collect STONE/ 3

od [ 2.5

Load STONE/ 3

SAND »d » 2.5

Inscal 300/450/

600mm cuverr | ™ | 1= o

Instal 90C=m

CULVERT o4 '} s ot

Erosion

ks »d | no 20

Grassing nd in 30

Instal 90Cmm

v.Ford sl in 5.0

Load R 2

Materials

Mix and place Py -) 1.0

Erect CRMENT 3

w | . 1.0

Exect DRY 3

MASONRY i 3.3

MAINTENANCE | - %

W/wen and

camp labour o T =

Drill for -~

Slasting - sl 2°-25

Drill for -

Blasting o8 180 [ ads a0

Baul GRAVEL 3

0-2kam ol

Haul GRAVEL 3

2-7km e 8

Baul GRAVEL 3

7-20km g

Baul v Y

Materials Ll s

3

GRAVEL bl o 250

Compact 3

COMMON FILL i g 250

|_coseron

use of GANG WHERE NO. PRTS: GANG WHERE NO. PKTS: | TOTAL CEMENT PKTS:

Cement USED: useD:

"AYROLL MANDAYS: TOTAL MANDAYS:
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DAILY PRODUCTION RECORDS

co“\tdv\ued
A meLc,tc.d Dai.h, Production Record wasy look Like tWcis:

LABOUR CONSTRUCTION UNTT

DAILY AND MONTHLY PRODUCTION RECORD

== BASP Roads o, S

A ﬂl@cb—g‘

Unit of Task Total toeal

Prod Prod | Prod
r " Input | Output

mp | op | o/ + mp mp | o/ mp | o 1mp | orp

Prod

Exc. TOPSOIL L] 5.0

Exc. ORDINARY
SOIL

“ so || [26(1214 49| 4 |13 |65 (50 29 [192-4|493

Exc. WEATHERED

Exc. ROCK

Ll R I I e B B : 7 17.2 li-03

Baul common 3 5.0
€411 up to 200m -

.3
.
~
o
o

SC COMMON FILL

S |165]133| 4 | 3 |65 |21¢ 12| 230192

PREPARE 3

15 |225| 15-0 15]225]15-0

EL GRAVEL

14 (168|277 74| 168 (227

SC GRAVEL

18 [168]9-33 18 | 168 |9-3,

Collect STONE/ 3
SAND

20(50 [25a 20 | 50 |25

ele e
L ]
(00 P TN

Load STONR/ 3

Instal 300/450/
600mm CULVERT

LR

Instal 90CEm
CULVERT

.3
8
-
>
N

Checks

40|20 2 |40 |20

.4
13
w
)

Instal 900ws
v Ford

Mix and place

20-25

18- 100

3 | 168|560 3 [168 [569

2| 250 | |168 |168 | |le8 |l68

(ol Bl | 1230|230 : | [230]23%0
NO. PKTS: 80 GANG WHERE NO. PKTS: TOTAL CEMENT PKTS:

uUSED: 8o

?
[
gaaiﬂi{alllaannn

Cement FS ;;:t v‘lf"“ &1

PAYROLL WANDAYS: 211 ToTAL MANDAYS: 201

Scott Wilson Kirkpatrick & Partners
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EARTHWORKS

Here is a TABLE of the Activities which can be
involved in Earthworks.

It shows You the name of the acbi.vi.bj, the unit of
l'MPu\'-, the uanit of output and the tjpl‘.oat task you

shoriladr—set - Nauremu

dno.ngc the task You

set ONLY

|'f You discuss this with Your PTo /STO or e_usi.nc.u.
Activity '3:-:: °::;:f Tgrt::" Gang [Input [Outputi Prod.

Site Cleavance md m? |20-30

Excavate Topseil md m> 5.0

Excovate Ovrdinary Soil | md m> 5.0

Excavete Weothavred Rock| md m3 2.5

Excavate Rock md m3 I-o

Hawl common fill upto200m md m? 50

Spread and compack commaon fil | md m3 20

D‘riu for blasting md :‘"::I:: 20-25

Deill: for biastina cd ot metas| 75-100

Compact comwmon fill rd m3 250
.Si.te. Gk.mromco” includes "md” means
Chearing awoy reck ofber mawndoy You fill in these
it has beew blasted ‘cd? means

ﬁ"E " .
Xcavate rock' is for
excavation bj hawd °““3-

|f a uMPrc.ssor Ls used

for drilting for hLost\‘.nj

record the wiew under

Compress ordoﬁ
"vd’ means

rollerday

Sprud awd wd

Coramon }\'ﬂ tncludes

drilt for bhs‘inﬁ (md)

the roller opera tor

Houl common fa.u uPbc
200m is bj wheelbarrow
9_:\_(3. If animal carts are
used , a sPcu‘.a.L fofw\

will be used

Look n.ﬂatw
at e cMAPW

Earthworks

]

Prodts productivi
which (s Out.Eu.C
Input

columws . When Your
gang has been doi.uj
e Parti.mhr at.k'wits
You wrile Your 9avg
mmber e luput
c\uoubf.\:j and the
output Q’Mnttb‘\j

COMPo.d? Comwow 1
fih is for the rollers

Oakﬂ . the oPua.l:ors

are under sPrud
and compack. Srru.J

Scott

and mPo.w also
wiludes watering

Wilson Kirkpatrick & Partners
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EARTHWORKS EXAMPLES

EXG\MPV- ISuPPosc ow are TA (wn c.karjo. of F3.

Ciamj F2 has 42 men at work tad
Your STO has told you to strip topsoil
Gnd has shown \You where. The ]'oruati.ow
widthh. s 9.2wm.

+Wkat1 do tjdo ?ﬁ-
v

- You oujkt to kwow how deep the topsoil is.
f You have wnot a‘readj found out , c»mc,kbj
dig a few holes to find out the deptn of
topsail . (See chapter ow earthworks)

Supposa. the dq)ﬂau s O.Qw\’ on average.

@E_E] Thae. . wid ths 4301 952 m.

Twe average dc—Pﬁ\. is 0.2 wa
The TAsSkK per waw is 5.0 Mz/md
So the LENGTH per man s S-0

9 2x0:2
to 2 hus
f‘u...uxu

Mork out Leng tus of 272w a.louj the vroad

and show each wan Wis task.

As cacn wan finishes, checke he has

excovated all his topscil and rewoved it frown
m-formatf.ow widthh.

S\'-G.J at the site untid all  the men have
finished their work and all twe tools have
beens checked and collected.

Go to the camp and flb L the DALY
PRODUCTION RECORD.

The (-V\Pu‘t ts 42 wd
The output is 42 x 92x 02 x 272 = 210 m3

Activit Input Output|ypical 1P
j Unit-] Unit | Taske Gﬁv\j |nrut Outru. rod.
- __ . -
! Excovate Topsail md m> 50 | F3 |42 |210]|50

Scott Wilson Kirkpatrick & Partners
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EARTHWORKS EXAMPLES

C—Dntéy\ued
rAnctk‘r ExamPuJ SuPPos. You are the TA i charge

of ganq F6. Out of the ©2 mewn on
the books, 53 have veported for work
You hawe bean told to do f'OV'Mal:tow.

You have cut

the slots tue

The slots have told
You tne t’jr“ of 3nun&. Leks say it is ord'\.v\arj soil but there
ts a la.rjq. rock , average ku'.jk.t 2:0m average widtih [-Swe
overage l.«»jtk 10w, which, s ow the route.

Now take ecach section where the slobs are bt same

size sc.fmmhokj. If the tercain varies a lot You may have

to do a Cc_rcm\‘-t- calcwlation for each lu\jtk. betweew
s““.

For tints example take the first Lawgtin. the

slet helght s ] wm and width (at right amgles
Po e road) is 4 m The Llength of road which Maese
MLASAre ments APPlﬂ te s 25 metres. The slot kc&.ﬂkt

ot Une road edge (s zero_—lhe slot side Ls a TRIANGLE.

Calcutate the task per wmaw for the f""‘t
Seckion.
In ofdinarj soil  task is S:omd3/md.
At",; ef s\lot side = éx 7214 = |-|3 e
o h, per maw = 50 2 m
Lu\j P ﬁ?; 4.2
The Llenatin of this Seckiow s 25 m. You need

252 4.2 = o the nearest whole number) mem on s seckion

Scott Wilson Kirkpatrick & Partners
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EARTHWORKS EXAMPLES

Continued

Tkl.rc. are G mew &xcawabi-nj ordtnarj soil, total

volwme x 7% 14 x 25 = 29-75 w3

1
2
You mnow need men to Spread awd comapact
bhis  “common f\'.l.l.'. How mav\j ? Welk, the
tjP\’.c.oJ task f-or Srfud and compact common
fo is 20 m2/md. You need 2975120 = (15
cuPProxiw\o.h.Lj. You can either put 2 wien on
fic or calulate the Slprud and compact
over o Lonjc.r Lc.wjﬂ.. of road, to 305 o better

‘Prodwoti.vi,t:j.
|st1-F 3 Set the task to excavate the rock.
Voluwme = IlI5x ILOx 2.0 m3® = 3.0wm>
Task = 110 m3/md
So You weed 20+ 10 = 3 men to

do the task.

Now jo on  witla s% tasks f—ur the

"l.ma'uwi»:j menm. Rewmember f-or- w“j 4
men own excavate ordi.v\.ar; soud you need

1 wmaw to Spread awd compact.

v "Senior labourers must be iuncluded
the

v the Mav\da\ds for ascti.v(,tj tkc.j ave

Wofkl., oWn.

Sto:.’ at site until oll the men have

finished theiv work and all tue tools
have been checked and collected.

Go to the camp and fill in the

DALY PRobuUCTION RECORD

Activit Input Out putTypical
j Unit | Unit | Task Gm\j

Excovate Ovdinary Soil | md m> 5.0 | Fo |40 | 210|525

|nPut Qd’.Pu.‘t Prod.

Excavete Weothavred Rock| md m2 2.5 | - i it
Excavate Rock md m3 1o | Fb S 30 |1ro

[ Spread and compact comman £ill | md m3 20 | Fe | 10 | 210]210
Compact common Fill rd o 250 Fbo | 210|210

Scott Wilson Kirkpatrick & Partners
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SIDE DRAINAGE
The ditcnes wilk alwmost abwoujs be owna

Of‘ the SMFes ji.vc_w itn the Stawdard
Derawin of Ditches.

When dcu know whickh ditch shape you

must use , CALCULATE the cross sectional Area
Step 2 Each da.j, look at the grouwd to be
excavated owm thhe wnext daj, and Jdecide:
is it ORDINARY SOOI

or WEATHERED RoOCK
or Rock 2 '

Usc.ns the correct volume task forﬁu.
Eype of SrOuv\d, caleutate e LENGTH per
maw.

l,g«ﬂbk, per man = TASK-SM3/MJ) P
Cross Sectional Area (M")

Mark the Lc_vv.jt(.\. Pu- man ow the 3f°uvxd.
Next da.j , Wwhen the task is to be dowe, show
cach lobourer s task.

lS\:_e_E Sl ExPlaLw the ditch is excavated tw two stages.
(Look at chapter on 'Dra;.nase.)

Sto.j at the site uwntil jau have
checked €ach wans work (with a to.mphxte.
;'f You have au.e.) and untd all e Cools
ore checked and collected.

Go te the camp and fill in bthe

DaiLY PRoDucCTION RECORD

Activ Lbj 'nput OutPu.t SPLuL Glav\j |v\Put Outpu Pred.
Unit Unit | Task

Excavate ordinarﬁoib Md m3 50

E xcavabe weathered rock md m? | 2.5
E xcavate rock md md I-o
Spread and compact common fill| md | m2 | 20
Compact comwmon fill rd m3 | 2650

U >
v
You fill in here
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SIDE DRAINAGE

continued

\ Erosion ControL]

Evosion checks : Taskwork '-or erosion checks (s easy—
it s a nwamber ot checks to be duilt tn a d
D
The task per  waw is 20 no.,/md. Trdto
Choose o labourer who understands the work:
Production Record: Goang Input Output Pred.
Evosion checks| md | no. | 20

|
You fill tn here

Grass Lv\g : Task ts set as Linear
mekces of ditch qrassed.
Grassiv\ai md | inm.| 30

StoM putching : Taskwork is calculated (n the sawe
Sk woy as for CBMEBNT MASONRY and naecasured

tn volume.
Examrlo Lined ditew for urban roads.

Sm

04
2

%
g

X

AEE"’“ imate avea of

..' ¢ Cross section °f M‘;onfj
..':I."“E' =(065%015)x2 + 0-15x 0.4
= 0.255 wm*
7 e

Task fﬁf cevmaent Maso-u-j- l-o W\a/\md

Seo Lov\jm per wan = lro - 392 L m / mans
0-255

For sinmplicity give each wam 40w ("j for 9 mew)

So DAILY PRODUCTION RECORD

|Colleck stome/sand md | m3 |28 | F7 | 4 | 10025

Erect cement masonry | md m3 -0 F1 9 | 918|102

Scott Wilson Kirkpatrick & Partners



CROSS DRAINAGE
The ocktivities and taskwork ave i;w

three Parts: excavation for drift
cou.c.oci.v\a. ajarcﬂau for concrete

Pl-o.r.ima concrete.
Excovationn (s done exact the Same way as
excavabion to formatiow: decide owm the type of
round, measure the volume to be excavated , calculate
fhe wnumber of men r'u}ui.re.d, anLaLw the task and SoonN,

Colleckion of agqregate is straight [-or ward. Calculate
A Nd
the vollame req wired (- the volume of the caaorotu.)

and colleck Am wheelbarrows. If o topper is needad
sP«.a.k Eo Your STo.

Concrete
Calewlate the volume of comurete rtqwi.red.

lt wik be Llenagbh x widbth x helgut.
Colculote the number of mem required.

Nuwber of men = Voluume cf concrete

. Eask M3/Md

Task for concrebe = 10 wd/md.
IS“E 3] Explain the task to the wem. The task
wmchudes colleckion of cement and water.

.
5=

O ,, Volume of concrete =B xbx0IG
=12 m>

Excavatiow
tn weathered rock

Task = 25 m*/md

No: mew = 12 _ 3 o ko
2-S (hoﬁu. neavest whole vw) So  use ] men

Fih in bhuese pavts of bue Daily Production Record

Acbivity "\‘lf&f °‘G?;f T:,e‘_c::kt. lnput |Output | Pred.
Excavate weathered rock | md m3 25 |Flb| 3 |72 |24
Collect sStone /sawd ™md m3 25 |Fle]|] 3 | 7-5 |25
Mix awd place concrete | md m3 lo [Fle| 7 | 72 (103
Use of cemen b GANFG{J& w’::':::: Mﬁ‘tj_ :::I—s: =1
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CROSS DRAINAGE

First look at the c.b\o.P\:u- on dre.'u\aac..
You oujkt te kwow how bov\j the culvert s

Supposed to be. It wilkl almeost olwojs be.
!&25 fowr 8 wetres.
You kumow w hat diametar it should be.
So {'o":
300 450 ov 600 wam diamebter use 5 wmew
900 wm diavaeter use 6 mew
EE3 or EE4 Armco culverts use 7| mem.
ExPl-a.Gv\ the task wlhickh (s a GANG TASK
te the gang
Step 3 Whewn Me whole bask is f‘(—n(shc.d h'w.jang
can o, whew the btools have been checked
and collected.

iS\:«__—E 4] Go to the camp and fill in  Bae

DALY PRoDucCTIiONI RECORD

Activity IneyE;s | Output Typs Gang | Input  Output, Pred.,
lnstal 300/450/600mmenivetl md | Linwe] 'S
lnstal 900 wwma cudvert md Livm| -0
lnstak BE3/EE& culvert md | Liwmw| 0.37

— x*
You fill tn here

Taskwork is caleculated the same wasy as
for cemENT masomenx.
CALCAAJ:ML the voluae of- MGSOV\I‘j tn owne
headw oW f—roM the stawdavrd drawing.
Task ,‘-ur cement masonrj = [-Owd /wd
S U B TR of men required.
Complete the DAILY PRODUCTION REcoap for

e Er‘u,t: comnent Mo.sonrd
— Colleet Stone / sand

— Use of cemenst plets.
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VENTED FORDS

lock ot the section on vented fords in

Fiest of ol

the chapter on Dm\lwcje. This tells how to build a
vented ford.
Once oW wuwn devrstand Wow Co buwuid a vewnted fﬁfd'

fhe taskwork is wnot too hard.

Toke eac Fart of the work s*aro.u_(_y- and decide

wWhidr ACTIVITIES will be used in each part.

U’ART OF THe wo&l:J
Moke a diversiow: Excavote ordinary solk
or Excovate weathered rock

Sprud and compack common fau
COMPAM €O nAm On f\.ﬂ

()

}ixwakc. Fnr base slab

awnd cut oﬁ walls
Build et off walls
Place cowncrete iw base

slab

Instal

s 8l

the pipes

Build masonr y around Uhe
pes

Excavate fov- foundations
of w'\mjwoll..s and  build e
wingwalls

Place coucrete arcund
the P;ru

@ Pld.c‘. weld mesih awnd
Concrete Fcr deckslob

Build downstream aPrcw

or Execavate

Excavate ordi vu.v-j seil

weathered rock

Erect cement masonr 9

Collect stone/ sand.

Mix and P lace cowncrete
Colleck stov\t/ sand
Instal 900 wamn V. ford ri.PCS

Evrect cement masonfj
Collect stowme/sand

E x covote ordi.vxo.rj soil
Excovate weathered rock
Erect cewmant masonry
Colleck stone/sand.
Mix and place Cowcrete
Collect stowne/sand

Mix and place caowncrete
Collect sbonc,/ sawnd
Erect cewrenmt wmasanry
Mix and place cowcrete
Collect  Stone/sand.
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VENTED FORDS

. continued
@ Bn‘.nj ’-LLL to wake “up Ex cavate ordiudr:j soil
the road embaukment. Excavate weothered rock

Haul common fill upto 200w
SPMJ ownd compact common feh
COmPaot Conamon f-i "

This Part of the work needs PLANNING.

You - wand e ri.jkt. vumber of men
excavat Lnj te ku.r bhe wen hauli . X 4

butj and &\\Quﬂ"\ mMmem SPrudLuj {W do jou JOT
and  compack Lu-j te handle all the &}k h\e.b 17
[—.'.u. . Y v

Task for excavate ordtnorj soil is S0 mi3/md.
Task For‘ haul common fill uPto 200wm is 50 M3/Md
Task for spreod awd compatt common fkis 20-0 wd/md.
(Task for compack common fill is 290 m3/rd)

The easiest way to do twis s put one wan
on bhe ad:o'.v:.!:j with, btae P\.Lglu_s!: prodwd:i.vi.t.j
in tis case sPrge.J and compack cowmmon fin.

Now see how mawj men Aare needed on e
ofher ackivibies.
e

Te Produ.cc. 20 wm® of ordiv\o.s'j soil You need
mMem uwabim.j and loadu‘.u.s owd

@ nmew ]V\.o.u.li.n.j.
Se You weed 4+4+1 =9 mew for every 20 w3

cf f‘.'u' |F the soill is weattiered
rock task is b&%__‘

17

. //’

| man Spru.d awnd CouPact 4 men haul B Arinata
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GRAVELLING

As bcforc, i.f jou take ecach pare of the work
Sf.Paro.hJj you will be able to set the correct tasks.

Use o Janj tagsk based ow lthe TaBLE

RIS 207, TE L iy ]y e

Nuntgﬂf me* | TASK: Number of L.gds(Gn'h‘fPu-)‘
25 1S 14|12 10| # | % | %
24 15 |4 | 12|10 9 | * x | ¥ These Journey Eumes
23 14 | 13| N 9 | 8 8 | x are too long te
22 13 | 12| 0 9 8 7 |6 allow 3e many men
21 13| 12l10|92 |8 |1 (- i the pit.
20 2| nlol 8|76 |6
19 " /] 9 8|1 6 5 ,)°""“d tume dees
18 1) wo| 9| 8] 7 e | 5 not iwclude Leo.dc'-va‘
17 1o | 9 & _5__

8|l 7] 6
|gum¢u and load gravel It«sk 2:9 w3 /manday ]

When N,Porb’w\ﬁ VoLumE of 3mv¢.b ALWAYS use Ywe
Comeacxed -volume

COMPN‘-—t'-d volume = no: of loads x VQbumc,of- each tLPFgr
X O-8.
In this wa the same voluwe s rr.rortc.d from the
quarries and twe Spreading.

EQ,Port\}n Ffow\ the cguarrie_s will {(nvolve the
foliow(.v\j activities

Activity ‘3 t‘:: OS:E:' T_;:;:i:l Gang |lnput [Outpet{ Pred.
Exc.and lood GRAVEL md | m3 | 29
Haul GRAVEL 0-2 kw tpd m3
Haul GrRaAveEL 2-7 kw tpd | md
Hawl GRAVEL T-20 kw tpd m3

vl
You fill in heve
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GRAVELLING |

'i':readi.nl, Wa.'tcrtnj g ComF“"""“ﬂ]

Al tais tomeS under one ACTIVITY.

The task ou set will vcrj accordinj to the c’wa.\tit:’
of jravc.b bctnj brou3h£ to the site. The wmore gravet
thot (s dtLvad, the k«'.ﬂku- Une Produt.t\‘.v&-tg you caw
achieve. This is because the- watering , stome
brtaki—nj and c.ow\PA(.b\'.on have to be done b
separate labourers . If there s not much gravel

beiwn delivered hese wew are not f“-“:] occupied.
The 9244 should consist of :

Water colleckion and sPrudLuﬂ 2-4 pmen
Breakin stones | =2 wmen
Roller oPerafor |l= 2 wmen
Sewnior Laboursr 1 =2 wmen
sPr‘c.o.d Lvsj L) ravel vavies.

As a eneral ruwle ou should tv to achieve

o task ( Producti.vi.tj) of 90 m3/md of
Com':ackc_d Sravol.-

i lnput [Cutput [Typical |Ga Input | Output] Prod
Activity ut:t Unit ’?‘ask g i

SPVQAJ ownd cowa po<t GRAVEL md m> 9 -0
Compact GRAVEL rd m3 | 250

Nt

¥ g

Br“km Senior Labourer
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MONTHLY PRODUCTION RECORDS

Offw'.c.c,v- L c.harje

These are FLM o bj the
of a site.
The SAME FORM s used for montklj pre ductiown

as i—or doAL\j F(oducbi.ov\.

Pre duckion records are

The whole v aiacthus da.i.\j
visible

taid owt so that alk the ToTALS are
and the totols of these 'For each o.&i.vi.tj
are Pu.t on o montkk:j Shheet.

The Mov\tkbj progress awd plant totals are
olso fi“n,‘ .
The . total ‘mamdays are filted in  and . the
Pajrolk MMdeS token _frow\ the

ore f‘i.ud wA.

Py sheeks

fnf cac montl, the
ToTA - AMANDAYS

be eat dal Ahd
PANYRoOLL MANDAYS wmust Sﬂ:‘*"""
‘Frowx tae Prod‘v«oti.cm records.

On the next page LS o tjpcco.b

MONTHLY PRODUCTION REcoRp , filled in

St..aj i carefally amd ask  ygour STo or PTO
i.f \jou have awj Wucst Lons.
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con

tinued

MONTHLY PRODUCTION -RECORDS

LABOUR CONSTRUCTION UNIT

“ o Ockober 1984

Officer i/ct R S';ulo
DAILY AND WONTHLY PRODUCTION RECORD - Siqnature:

s SEAKA NOWANA Phasel

Unit of Task ¢ Toos > Prod r Prod ::: ;.b;:‘ Prod

wp | orp | o/ + mp 1op | o/p mp | ore 1p | orp
Exc. TOPSOIL w | o 5.0 253(1205 |47
e, ORDINARY P R e 1262 6257|1496
:a.uum S 2.5 1289|3108 2.4}
Exc. ROCK - | 1.0 938| 987 (0-99
B S w | 8 5.0 92 | 450 |4-99
<] 93 | 450 44
sccomomrns | =a | o 200 569 [10802/19-0
T » [1s 15.0 262/4200|l6-0
EL GRAVEL - | o 2.9 9502660 2-8
SC GRAVEL wa | o 9.0 230{2660|9-5
::“‘ som/ | o | & 2.8 103|254 |2.47
el wa | o 2.5 4o | 110 |25
et S0 | 1. 101 | 97-6|049
Tty o wd | 1a 1.0 o | 4-88|0-3
e ad |mo. | 20 24 | 480 | 20
Grassing od | 1a 30 b3 i =
sl Yo e s.0 5 [24-4]4-3%
Losd - | o - 100/ 180| ~
Mix and place o 8 104 93 0-99
S S - | o 1.0 1l j132{1-19
Exacy Sy - | e 2.5 10 | 27 |20
MAINTENANCE »d - - e 430! -
P I I =160}
e - 5| 2028 25 | 05202
P 1 T o Sos §42
L el 28 |1600{57')
s e epa | o 24| 106q44-2
el Rk
il il 10 | 180180
m‘ a | o 2%0 21 266012
Compact || 25 42 |lofo2{25
L e N P e i el e

MONTHLY PROGRESS:

PAYROLL MANDAYS: 6677

MONTHLY INPUTS:

4.0 ¥m FORMATION 62.tpd
4.2 xm GRAVEL 63ra
102:51in m CULVERT Gca
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DIRECT COST FORMS

our should be

The divect costs of Pwmt and Llab

g ipment.

This is o form
f°" plant and

dq uarters wiont Md.
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DIRECT COST FORMS
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CHAPTER 14

SETTING UP A SITE



ne

SETTING UP A SITE

r A Y |
4 v
-tha.t ‘does U\A‘L‘anow; ?‘f‘ S.w...j WP & new site
4 y and then v-unni.nj the whole

Show (s o compuc;tcé business.
le requires experience and
tra.'mtnj. It is Abwdjs the
ﬁsronsibiutj of a TO, STO or
PTO. This c.kanrtc.r ts here to
ji.vc. jcq some idea Qf whak s
tnvolved —~ &t cannot  teaun how
A 1 to do .
%How d??‘s o S J'o‘h startﬂ-
v Y

Usuo.uj ;%5 a forest step, a project is identified as bu‘-nj
necessary. An engineer than Surve P pProject , makes
a dc.si.gw and an estimate of cost based ow o

Bil of Quantities.

This Lot s put t-caj-.tl«.c.r te wake o JOB REPORT,

Next enough ~eney is found for the project either
from twe Government or a dowor ajc.ncd

Whuh_- the wmoney is received at the Mi.uistrd of Works,
bhat is the signal for ACTION in the L.C.U.

Rua'u.«'.si.tcbns are made for:

| Tools and 2quipment required.
Puaut f‘cqwi"zd, with. dates
Stores ru‘utro.d for site camp
Staff requirements with dates
Labour recructment , with dates

O

Construction mater tals

N6 ¢ pwN

Administration forms and statf.onu-d

Scott Wilson Kirkpatrick & Partners
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SETTING UP A SITE

It m seewa obvious, but it is us.‘.b:, f-ofjoﬂzw
that recrwitment cannot take place until the

continued.

camp tools u},w‘fmc.wl'— and plant are on site,

and until e stoff are available.

To aet "aw idea of the sequence of evants , follow
the route around tkt”sdti.v\s wp house ” shown heve

CoNSTRveTION
(| “aareRials N sTare Y oranm- \
JooLs

EaviPmEnNT,

VABOLR

REC RUNTAMBNT

Now THE JoB can
BEGIN

You waust receive cawmn

matoriale (hubs, ete) before

the btools awd cﬁurwwu can
be received on site

o-\l:j start when all
the other itewns ave
Cow\r\bto 1 Jou need

This s & sequemnce of evewts. staft te gurervise the
Of course some things take labour, & cavap for the
time bto orjq.‘.;.u So MJ Staﬂ, tools for the

have to be arranged sometime Jo.bouv‘u‘s , and so ow. ]

Labour recruitwment can

\

betfore tﬁ»eﬁ take P\d.u

Scott Wilson Kirkpatrick & Partners
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CAMP

The site camp is
and the site staff all
more of their

at howme.
Re A4k Yo

3ood to live .,

Pl.a.u,

where the - APumammt

IMPORTANT to wiake

labourers

have to Lwve. ch.J spend fav

time LLva\j tn the “—MMP than u\..j do

the camp o

Eacw caw\P s di.f'fc.—rc.u.t but these ove sowme efﬁ\g

bascic requirements.
T
ltewn : Used for:
Caravans Senior staff
Huts 10% 10’ TA s, other stoff , Labourers
Huts (0'x 20’ Labourers, stores, office,
trai.vu'.u\j and recreation hut.
Mattresses Evujonc Li-v(.vuj in thae camp
Stretihers EVMJQ-\C Ll'.vi.mj in the camp.

Hooks ,hasPs' padlocks
Office furniture
Timber and wire nails
Recreation awd trm‘.uiv\j
itewms

Cand.los, rattex , heaters,
{-uq,l. f-or heaters

Crecsoted poles, standards
Barbed wire , staples

Farm gate ,chain, padlock | Lockable access to camp
LCU si.jv\ and POW—S
Radic and aerial
Batteries 12y radio
Ny

Huts

Office

Sh.c.lvn'-nj tn  the stores

Veryone Liv Luj in the camp.
EVu:’ov\¢ Uwi-uﬂ wua the cawmp
Ca mp fcv«c.n‘.nj

Caw P f‘c.no& uj

Scott Wilson Kirkpatrick & Partners
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CAMP LAYOUT

Care should be taken to build a camp whick

is efficient , Secure and P\uusa»\t to sltve tiws,
Albwany s make sure water (s avatilable nun.vbj
awd always moke sure the leLo.je_ chief s

ha”:s with Your plawns.

A tujp\‘.u\,b L«jout would look Like tuis:

L.C.u. Si.jv\ e i

, obout 20 metres, T Sl G e
i 7
o Maim 3.@ (lockable)

.
'

: Tool racks \6 ﬁ
4 E—' e . Site office
g ¢
about L_ Stores Jo.t:e
20 Stere Clockobk-)
mekbres P"“C";, g A
, 2D %«"’“ DD
¥ Rark °
| [emeFeree g uiumen T ::‘&f,.,.‘
ﬂ Visitor huts *© Drivers
5
tab. (6) o { ,
o ¢
= (6) e TAT erimeter
; 2) ) 1(—:‘;‘ ‘/fmco.
l.c.nﬂ"-h Site
varies Lab. (‘) T:?‘ erks ITI
T
lab. (6) (:¥: Trn i vu»\J TAI
rurueww g)
tab. (6) Plgiaroretil TaL
b ) 4
y b_o i _—_ S
& about 50 metres S
PL AN

Scott Wilson Kirkpatrick & Partners
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.
i
:

CAMP FENCE

The CAMP f"“"’ is an Lmrortant F"‘t of ‘-“.."_‘L!:%
Erect the fu\cs urc.fu.l.ﬁ and  well.
|E'.i MPM Barng wire (comc.s in S50 k r.u;)
; Crosoted Pok.s (125 mam diameter, 2m Lonj)
Steel standards
Fence strainer
EUM.’A- around storu} Lstu,l« Shnd&rdjl
TR i » W—- L e e [ N VI
— o oYl Pt o
C\’wtow :
°
.~ — U whoaelt l d o
Use a Short lenagth A ¥
of Plaia»(bal.b\a)wwc Use 5 strawds soted reh.s
tied to the barbed Of wire around should be put
wire LEo use twe the stores into U\Lom
f‘mu Straiver : 04 and
PLG&QJ w\',“u\
Concrete
|F¢.m;¢. around °°‘“‘P1
— S L
h s 2.
N " - s * n_“
- A Tey Y 4 wa’ el
% i
by d (Y
oles Use 4 strawds

Ec.oSOtu! r
at 5w apa

+)

of wire around the camp t

Scott Wilson Kirkpatrick & Partners



CAMP STORES

 Picks, shovels, wheelbarrows and large stores have to
be stored outside the stores hubt, So the femce

is ij Lmrortav\t.

Creosoted pipes
3 = 1223 weldmesh

m toolracks

For aW stores: -

-‘-h-

. Stack nutlﬂ so that stores caw be counted uu'.\j
2. Steck thfac.nt stores squratc_lj awnd dlffumt
Si3¢e sizes s-.ra rate
3. lnside, stack fuel oil and 'nraﬁ'(.w away frgm o thar
Stores.

A, Stack cement in a ‘c.parsh. hat. (Su cJuantr on
Concrete Tu-.hnolojj)

5. Have a watchman ow duty at all times é

I

In the stores awnd in the camp in general
alwoays t':’ te be TIDY

= =
A TIDY CAMP ‘is
A HAPPY camp

e e |

Scolt Wilson Kirkpatrick & Partners



STANDARD DRAWINGS
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