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light Compaction Equipment
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»

Eguipment Weight Contucs Static load

! -] - b '
tvpe kg. arez [*], sg.cr. kg/sg.cm.

: | ] ;
uF 1¢.3 LaaeNEE o . G.02 lmpacct
EET 8¢ SR E) S C.C4 Impact
SBT 80 oy x 33 et 0.068 : Inpact
P 140 A L0 e G.C2 ‘ Vivraticrn
P! 1000 /7] 108 0.2 Staztic
TSK 1000 FUrg B3 0.1& Static
TVR 00C £30-2: <180 0,10 Vibraticn

i

Note:  [*] Contact arealfor

in the.lo§d/area

rollercgiven as diameter * width.

as used

calculaction. This has been'found by TRRL

! Y : . -
[P] to give 2@ better indication of the performance.
Cd L _

——T ol

Productivity Rates fer Light €ompaction Equiprent

s

cent

.

Are2 covered by one pass (i hr

mancuvering.

Assuzing

a

1%
- ot

cm

loo

74}

Srandard Proctor Dry densities.

. \
. .: Optimal . Kequired Speed Productivitw -
Lqu1pment: length passes (m/min) sq.m{h; X Cu.m/b:.g**:

" HR 10 8 55 A o oe.zz
BBT 2% 7 9.1 198 o 2.sg
SBT 25 o b 9.1, 131 2.90

vp ! 25 61 N ho 200 390 | G [ 3.4
R 200 15 86.0 2975 P i7.5%

TSR 200 10 99.3 3054 27.25

VR 200 |3 50.0 1915 56. 49

§g£3§: The req'uired'ﬁumber ot pasges andtprod'::iv;ty relates to 95 per
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, i Table 3

Costing of Light Compaction Equipment’

’

Equipment l

Price Life ~ Depreciatior.  Operating ieteal
| (Baht) : ' (hours) - interest . cost [*] cost/nr

HR- 100 - 10,000 0002 ©10.80 16.82

SBT - 50, 000 —CT0 a9 . 38,82 - 52.01

BET - 50,000 s 53000 | 1319w 35.82 oozt
v oo 18,500 " 85000/ | \\ 7.44 43.93 - 51.37
TPR . 10,000 ¥0 000 4 \\1. 63 41.69 . 43.32

TSR 10,000 " 0 Jodu AR 41.68 L 43,31

i

e e

TVR 50,0004 4 5,000 23,08 60.4¢  73.68

‘Notes: -|*] Operating gosts inc.uce feel, oil, wages, repair anc

‘maintenance.
Fer *olLers, it alsc inciudes the same relevant costs Ior
hnﬂ-l — —— B L

. towing ower ‘tirler £25C Baht/day.
A I i

e

: = I ' — a4 R
Cost Effectiveness o1l Light|Compaction tquipment

Eguipment FogRrs ok o

’ ¥ ]
]
)
O
(o]
[}
-
9]
¢
‘{4
(@]
[&]
"
(a1
(¢}
[
—
’4
™
]
41}
Tt
ial
T

o o]
=3
o
LIPS
L
o
e
m
t
i
Lo
B
+D
\Vgl

BET A Ee T, y i8.02
SBT 2,89 52.01 & 20.80
™~
VP . 3,435 51.37 i4.86 ™
i o .- .

TPR {4, - : A IR ULe

TPR . (PT) C1TVEE NG Z.47

TSR (PT) w 27.2¢ 42.31 ..5¢@

TVR (BT} 56.%4¢ HERRN 1.3

I

. o . Lol - 4 ron . o e
Note: Estimated figures for animal drawn TPR basec or V=-um/xin cGaii:

ariyve”™ )
hire rate B100 for oxen and draver, 5 hrs working time per cav

and 20 passes.
.. “
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» » : \
B . : geula 1I%0
Chizi va3avila i} Tel? -
. R v v,
: Ly | tesidua | 9hwau| wasidua
1. [ wu 10 10 100 - -
2, \Ragviday o 10 | too. - -
3. finavin 20 RN N85 3 15
a, uaw 40 39 97 1 3
. . : .
5. UIUUSU LUDS 40 40 100 - -
6% vy 170 111 85 59 '35
7. uunnoA 110 140, | 100 - -
Py L3 ) ¥ 5
8. gnas 14054t 118 81 27 19
. AsIA 60~ 60/ |- 100 - -
10, wan 170 185 {79~ | 35 21
: . [ i i . ' .
11. aauilaun 10 10 100 - -
12, saidu 90 86, 95 a 5
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1.

2,

10.

11,

12.

13,

Mutipurpese Cart.

Wheel barrow, steel

Bambee ramps.

Scrapers, 2 types .
Grading blade

Grader

Waterbdwser
Wheel barrow, pneum
2-man hand spreade
Rollers, 3 types

Base Plate for Me

Lecal productien fo

@
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NIVEIBAZUAY -V T =3B A UuRETY 2. tTla 3 .a%mu

. v .
_TﬁﬂLﬁsaﬂaﬂﬁﬂaﬂaﬂiﬂsﬂﬂ15"ﬁ0"ﬂ10naﬂﬂuq.ﬂqﬂu

-U J -~
iind 1aSavdnsna

, .o . . -
1.unsALAas laling A 65 ta BuIA 140

« ar <8 )
2.unsAtAas (aliag # 45 12 auIa 100
T TS S, ; . }
3.s0ndufu Taling SAs7iay wuim 125
a.sayageiiluiAsy #2837 Lagaun 50

\

. _ # 4
5.90UNSA LADS Lau " udn A /75

S.iﬂﬂﬁﬁuﬂlﬂﬂ1ﬂ§1ﬂﬁﬂﬂ"ﬂaa TUTA 140

o LY l.-. v

7.ﬁﬂu5$unUﬂ§Tuﬂuﬂnﬂaa VUIA 140
: '-; [ ‘

8.5ﬂﬂ:ﬂ:ﬂiiuﬂ§1uﬁunnnaa VUG 140

9.1A%avguungin @ 3 Ul . um 8

1., VuUA5ENI8AINHD
_ N | T
817 6,731 -flatunRs  A21v

(3 15 = 1,600 As.1wAs)

. '... c, = ..A'.A.aA . .
Igunseinas i 65 Lo

3nﬂm=qﬁﬂsz;nﬁiﬁuﬁﬂTU4u

L4
wsau1
»

(& NPT
>
usvuI

L 4
5 ve U]

:l'.-
WS

A%
WsSIUN

L 4
H3IVUT

»
MSaUT

»
WIVUN

sl
s1andaatiu

sa113iiu

sa1aqiiu

saafaqiiu .
s1Andagiiu

s1a7faqiu

s dagiiu

s1afagiu -

2,133,000.47M 1 AU

1,809,000.U7 1 AU

1,727,000.07% 1 fiu

{.sbo;ooo.ﬁﬁn‘1 Au
'530,000.U7M 1 AU
fﬁeo;qoo.uAn“1 flu

47o.oob.ujﬁ 2 Au

' 42o,opo;uﬂn 1 Au

s . 7 4
20,000.UM 2 LASAV

20.00 LUAS YFVIWNIU= 6,731X1,000X20

: = ’ 1€ B .
ﬁ')"lﬂ.la']u’l‘sﬂﬂ_av N 65 LB 1“ﬂ1‘5§|"|\1ﬂ’11ﬂ5\1

"Time Efficiency
Job Efficiency

> ) s »
1 t2a1Tunsarvin

= 134,620 A5.LURS

= ga.1a 15

= 1:28 1§/ﬁu._v
= 50/60

= 0.80

= 84.14v60x1
1.28 50 0.80

= 99 Ty
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. . Py o . LA . -.. . l"- "'»u'ni |>v.v‘
arlgapusvsunsrinas # 65 1o =ﬂ1aunu+nnLaau51ﬁﬁ+nqnau+nﬂu1uu
. N "J N L4 : -} -
Amaaau+Al Lansavaistuazlalasda+
. 2 :
A1 Operate :
=246 .36+213.30+191 .97+139.42+46 .47+25

. =862 .52 . _u1q/ﬁu. o

(] v s’ : .
arloaslunisaia . =862.52X98 -

!

=85390 um

2, VIUAUAR

R - g 3
} AUAANITINNINY S ,970 U

. o . . . .3 . L
urlulgduay 12,990 ¥~ s7u 18,960 W

'......--.4 . A'.A; '--4. :
- loinsaiass G065 49

Ideal Proauction :’ =60XBlade‘Capacit§

' ! Cycle Time

Workiné P;dduction : : #KXIdeal.Prodﬁétion

'bycle Time_b ry . ‘ l=Fiied‘timé+Travéi time+Ret§rn time
(1£ﬁ:ﬁdﬁu 30 wwA3) i =0°1$+§Q§§9}§9§§9_v'

2,000 4,000

=0:15+09+0,45
. él;SO  u5ﬁ
'K(Efficiéhcy Facto¥) _ ;¥§9x0?75'"'
: L A 20
Biade Capacity(Angling) .=2,55 . u?
WOrkiﬁé_froduétién =%%xo;7SX2°55x%%§o

=1.06 ‘uifu%ﬁ
=63.75 Y nu.

v L
UNSALASSABINIVNIY . 18,960
63.75

= 298 1.



e "t e N
arlgoufiuda

3., vIuRuay

- ~ ¥ 3 q* < -
AUDUAINAUDIINIY 39,800 U i & a5 1o STHSAUAY 25 LURAS

Cyclé Time

Blade Capacity(Angliﬁg)

Workihg_Prcduétion

’ v o
UNIA LABSABININY
Vg e -

A1 lgaseuduay

4. viuuadianuey -

Rigilel’

L e
anunin

S o .

A NMNUTULUAUNR SUADA
Optimum Meisture Content

auduyaviuluauiy

=298X862.52

=257,031 uIn

=Fixed time#Travel time+Return time

~0.15+25 60+25 60
/2,000 4,000

=0.15+02 7540538
=1.28 - waii
<1.820 u®
| =25040475%1582x1
0 1,28
: ‘- . 3 P
=0.8887 U
A3
=53.3" a” fu,
=39,900.
53.3
il AN .
=749X710,41
=532,097 : _ﬁjm

- aw
= AUAUITIAAUTTINIVEITAVIUAUAA

=,39,900412,990

: 3
= 52,890 u°

3
= 1,950 nn. A
' o

=10 % (Tav 1adn)
= 6 %



4.1,Mixing+Spreading

1% Moter Grader GD 37 H }'=125 S WSV

Spreading Production =EXWXTXSX1,000 vus ./%u.
o

($15)

'E(Efficiency Factor 36/60)=0,60

W(Efféctive Width) =3 » LUAS
;i(Thickneés) ' S =0.20 . - LUAS
.S(Spéed) | | z.Vv ¥5» — .  ﬂn,/hu..
"N(ﬁumber of pasg) : / =10" D ' -
.Spfeading Proddictien =0, 60X3X0., 2051, 000
R 10
<180t W /.
1ntnsﬁﬁaowhg1u | v , +i i=52800 | L
. ' 117180,
=294v_ ) Z'ﬁu;
ildsw o —ooaweslizs
| . .=206,446¥ } v. v

4.2 Waterinq

. ey s - ‘ "
1ﬂu‘5'§ﬂ_ﬂu" 2 _ﬂu.‘ﬂuﬂ 125 llﬁ\’ll'! .

ﬂ%unmﬁﬁﬁﬁ:iﬁ » . =0Mé - Natliral Moisture Coﬁtgnt
=10% - 6%
=4%
SR fldundn 1 o7  =0.04X1950
| =78 an3/v°
?rqduption. vavsav =50XTank Capacity
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 Cycle Time ‘ . =Fixed time+Travel time

=(Haul Dist. 60)+Tank Capacity -
Speed Pumping time

',+Tank Capacity+Turning Time
Sprinking time ' '

=(5_60+5 60)+(5,680+5680+1)
40 30 800 410

 =(7.5+10,0) +(7.1+13.9+1)
=17.5+22 o
=395, == i

Preductien o =50X5,680
o P50

=7,1%0' . Gdas/wu.

lgsavh 2 #u J /=52,890%78
o "7, 100%2

=287 .
aldsne | =287%342,09%2

2196,360 4 . yan
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L il

EkEfficiénéy Faétor) v.=50/60

'W(‘Eff_evctl:i\.re width of Rollei)'=l°20 was

- D(Depth of loese layer)b=0°20 ‘ _ © \UAS

~ S(speed) o= ny ./t .
NkNumber ef paéé) , =12 : tﬁu1

Productien - . =50x1,20x0.20x5x1,000x1L
: 60 12



Production » =83 . 32 (maw) wu.

=52,890

> o
1o aanuadn 83
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a1 lyaw =673X(267.28+43,27)
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Y3uvragnde 3,768 1 szezmviudd s dlawuns

Depth of top soile ~ =0,20 N R 1 %
" Depth of Laterite =2,50 ~ . was
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5.{H Cieaiing,éfubbing

1ﬁumsétaé§‘ﬁ s fiof o 1i=140 N\ - '{)ujoﬁﬂ
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——ros — 1 /m.
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'ﬂiﬂﬁmgnsuﬂa:nao - =5,152 o u (maaw)

' v . : ' 3 ' :
A NFEWTIa lunsAuRY | =63,75 S u- / fu.

113a7#u Top Soil #w  =0.20X1,600X1. 4

"63.75 _
‘=7 ' " Y.

A lg3 o ‘_ =7X862.52
. | ‘;6;038;- o um

'5.3 Cosg of Sfock piie
~ldaan o '-'=5;152 :
: B ' : 63t 75
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5,4 Cost of Loadinq to /dump truck

ldsayn Utani Poclain ty 45 muim 50 wson

Loading Productien =EXBucket Capacity
: : ' ' © Cycle time

. =50,0.76,1 o
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=0,45 o/ o - u® i

=824 o YN Ly jan.
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5.5 Cosf 6f Transportation by dump truck’
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. s0ussyn Hino  oiim 125 uswuq 9hwau 1 Au
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_ 15
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oo 75
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6.2 Watexr transport and-Watering

Vwnuild = (10-6)%2,100

=84 —1  ams/0°
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6.3 Compaction
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aﬁﬁuﬁﬁvvﬂuﬁﬁa:ﬁivf Y3umenu »Man—day  wavaunla/eu/ 'l'ﬁnndzﬁu1uﬂh#nﬁiﬁﬁn11
| | (@) | %ﬁbtus) - S
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v1+4do - 1+550 .1,050 251, f 4,18 T
‘14550 - 1+700 1,814 38gf 4.69 wsan (Sand)
14700 - 1+856 1,584 511 3,09 e
1+850 - 2+000 1,471 446 3.29 "
2+000 - 2+150 1,185 456 2759 " |
daso- s | me | M| g | P (e
24300 < 24550 1,655 568 2.91 "o o
24550 - 24750 1,530 542 2.82 -
é+7so - 24825 1,048' 510 24805 #iu Qgpck)'
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3+400 - 3+550. 1,374 387 3.55 " '
34550 _ 34750 1,430 387 3.69 n
1,566 459 3.41 "




“anvnsvieaululasenisouusuun Tnae381guseeu s Jundn (na)

160
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("3) v : Su (0% | |
3+900 - 3+975 - 1,569 303 5.01 #u, gndv (Rock,iatteh‘
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6+475 - 6+575 1,283 240 5434 -m

55,381
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Activities which can e done Economically by

-
SPININN 4
i : Labour-based Methods at Different Daily Unskxlled
Labour-Wages
' Daily Unskilled Labour
Vage (U.S. $ ).
0-1.0 | 1.0-2.0 | 2.0-3.0'} 3.0-4.0] 4.0-5.0
Site clearance . . LI * oA » PR
Excavation .
(3) ditches and trenches T oA % * L *
(b). bulk (soft, loose soils) * * * ‘
‘(e) - Sulk (other soils, soft rock) | Ll *
(d) caissons and open vells LR r * .
. (sbf:. loose soils)
(e) caissons and open wells . *
(other soils, rock) < . )
(f) :errzciang and contouring - ' * L3 *
Refilling pipe and culvert y— * * . L * *
excavations : ; /
Loading and unloading bulk materials I 4 g, ol
Short haulage i n
-(a) labour up to 200 a J * * *
(b) tanizals up to | -&n f ] L& * . L, *
! T
Placxng. spreading and shapxng bulk |- * x *®
materlals ) ] \ L
Cravelling ’ iy = W 3 g
Surface dressing - o *
Mixing concrete . e A
(cement or bituminous)
Stone production /
(a) aggregate 25 to 50 [ % * * )
(b) undressed stone 50 oo B : * * L]
(c) dressed stone | - — %  — i ok
Brick]a)ing/nasonry construction - i :
(a) structures . 'S i) »
(b) Pa\erents : ] ) - * * *
Pipe laying . a LI R L *
Carpentry 1 - D114 - L L]
Feinforcement # i . *
(Bending and Filligg) . ) iy
- Structural steclvork * - ' 4

Scurce: World Bank: Guxde to CovneL1L1ve Bidding on ]
o - Construction Projects in Labour- Abundant Econcnies,
1978, up-dated by the Consultant
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Suitability of Programmes. for Construction by '

p1319W 3
. .Labour-based Methods at Different DaxlXVUnskllled
) Labour—wages

P o

Corments ) : " Paily Cnskilled Laber Vage (U.5.°8)
ol (size of project, degree of . o Lo

T o 3

Type of Program/Project dispersion, etc.) 8

0-1.0 [1.0-2.0 ]| 2.0-3.0 | 3.0-2.0]¢.0-5.0 [5.0-5.0

Surfaced toads (1) Minor roads o .
Gravel Poads. .(2) Dispersed projects e | e L ] A
' ’ Average projects . LI Ce '
. . . Large, concentrated plo)ctll . .
Dict roads Very dispersed projects . . . . .. S o
-Fairly ¢ispersed projects L4 * . .
Road vilening, upgrading Large concentrated jrojects (ol ..
dirt roads by gravelling Other projects ° . e . ]
Pericdic toad Dicrs and gravel roads, very K . s () * (3) s (M) f 2N
msintenance pregrams . dispersed . ] : B
o . Othexadirt and gravel roads " . 2 L N .
Other unsurfaced roads T & - . ’
Surfaced rosds | - L3
Small unlined canals S=allgdispersed prnjects 5 - . . L . .
- and ditches Avefage projects - . . . ¢ -
: ;Large concentzated projects L . 0
Large unlined canals and j ] N . . 3 . R
ditches

Brick liring for canals f | ; ] 1By 1 e ) * ()
and ditches 1 : :

Routine rairntenance of Minor €anals, very dispersed . - alk . RE L B A
canals and ditches Other minor canals . . o e
. o : Majoe canals e .- . :

Pipelires (3) r . (€) (N

Carthiill dams Szall dispersed projects. oy . * (9 J .
(including fishponds) ’ Other sralljprojects i . .
_(8) ‘ Large, conrtentrated projects - *

i vithout icportant uu -
censtraings

Masonry dans 5 ; ) P . s | .

Pockfill cams = : - LR )

Concrete dae (10) Srall (ineluding veirs) 0 L * (1)

’ - : targe (including gated . :

barrapes) °-

Soil conservation. . . . . . o
and crésion control (12)

Unsurfaced sirfields [ . 1 1 | i LR S P}
Lov-cost buildings i Traditicnal construction . L] . o} e
: Lnn=teaditionsl construction hd i |
Small bLridees Tirscr or Fasonry ' - L . e
Concrete - .

" Source: WOrld Bank: Guxdc to Punpetitivc Bidding on _
Construccxon Projects ‘a Labour- Abundant Economies,
1978, up-dated by the (- nsultant

Notes: See overleaf
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Table 3

‘Notes to
(l) Minor roads are defined as those due to éarry éuch_

: light traffic that any delay caused by ‘using labour=-
based methods would not seriously reduce user bene-
fits. 500 veh/day is suggested as an upper limit in
this context, S -

(2) ‘Provided haul lengths do not generally exceed 5 km.
(assuming tractor/trailer haulage). S

(3) Periodic maintenance would include»régraﬁelling and
resealing. T i . S

- (4). Bricks should be used only if they can be produced

locally - usually by 1abour-based'mgthodsf
(5) This applies tostrénch excavatioh, pipe laying and
- ;rénch back-fi11ing; R
(6), Mahual.methods.of‘excaVa;ion are economic except in
. massive rock. FFE . el
(7) Manual methods of excavation are ecbnohic exéept in:
~ stiff/hard/dense soils and in rock. ' :
(8) Provided haul length do not generally exceed | km.
(9) The.soil should not be_hérder than firm/loose.

(iO) Mixing‘should be done mechanicéllj.

(11) Aggregates smaller than 25 mﬁ'a:e ygét produce&vby
i ‘crusher but they can oiten bejreplaced by natural

‘gravels won/by labour.

(12) This would ipclude contour ridging, watercourse con-

struction, check dams in gullies, tree planting, etc.

’(13) Aﬁplies only to small,»remote airfields where the .

only means of“access' is by air.
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FOR"LABOUR-BASED

"TECHNOLOGIES

" Task

. ‘Rémarks

~I‘Earthworks

1.

II

- or rockfill dams

Site prepafation

Excavation .

Loading

‘Hauling

Unloading

_Spréading

- Watering

Compaction

Trimming

Clearing and grubbing
from light to dense
vegetation

~ Stripping top isoil

All types of soil in
dryscondition

All  types of excavated

mater1a1

Up jto 150 m

All typesvof_materials-

'.A11 types of materials

For all types of
mater1als

Trimming(in cutting
or in banking -

.Irtigation'and Drainageé Works

QQS:érdge dams. +"

(a) Earthen dams

b
{

‘Excavation of founda-

tion for embankment

Construction of
embankment

Upstream slope pro-
tection treatment

Filter drains and
rock toe

Support by animals or
light equipment (plough)
may be advantageous

Loading helght less

than 2. 00 m

By_wheelbarrows; distance
depends on the wages paid

The results of the use of
hand tampers are question-
able; manual - or animal-
drawn rollers are re-.
commended

Compaction by mechanical
roller; long distance haul
by trucks



~ Task

Activity.
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" (b) Stone masonry 
dam

(c) Concrete dam

2. Irrigation Canals

3. Irrigatioﬁ Wells

4. Draihage

5. River training
works:

6. Maintenance

Construction of in-
take sluices
e —

" Constructlon of sur-

plus weirs

Construction of spill-
way stone masonry or:
concrete (straight
drop or overflow
types)

Excavation of founda-

tion for the dam

Construection of dam
(includirsg sp111way ,
séction) b

Cosfstfuction of

antakel sluices

" Excavation. of founda=

tion for the dam

Excavation:
cut to £111l

Cross stxuctures
Canal lining
Excavation

-

Excavat1pn of
dltches and trenches
up to 1.5 m deep

Cross structures

Construction of

sand banks

Stone pitching on-
slopes

‘No under—water excavation

No under-water,excavacion

vMechanlcal mixer for cement. .

mortar; tlppers for mortar -
_transport' eventudlly. cranes
to lift stones and mortar

‘No-under-water excavation

No under-water excavation;
all other activities pre-.
ferably by . equlpment

.Plant for compactlon

of fill

. Mixer for cement mortar

and vibratdr for concrete

,Mlxer for cement mortar

and concrete

Manual method in soft

material; no: under-water
excavatlon _

Watexr. pumps requxred for .

deep ditches

Mixer for cement mortar
and vibrator for concrete

Plant for compaction

All activities can be
carried out by hand except
if replacement of masonry
or concrete is required



Task

Activity
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Remarks

I11I Roads
1. Clearing -
VZ.‘Earthworks

3. Drainage

4. Causeways

‘5. Bridges

6. Pavement

7. Quarrying and
crushing

i

8. Haintehance

Excavat1on of ditches
and trenches up to
1.5 m deep

Pipe laying

Box culverts
S1ab _culvérts

-Areh cudlverts

Excavation/ for
foundations

Constructlon by, hand-
packed boulders or
concrete

ExcavatiOn for
foundatlons

‘Stone masonry,‘brlck

work, archior concrete

'slab

Preparatxon of sub-
grade

Seil stabilisation
Stonesor brick soiling
Water-beundfﬁacadam
Surface dreSsing

Bituminous premlx
carpet 1V

Seal coat

Cement concrete

Routine

Periodic

See: 1 Eerthworks‘

See: Il Earthworks

" No under-water excavatlon

Plpes larger than 1.00 m -
diameter will requxre
mechanlcal ‘equipment

Mixer for cement mortar
and concrete; pump. for
water e11m1nat10n

Water pump

Water ppmp L

Mlxer for mortar and
concrete; v1brator for
concrete.

Compaction
equipment‘

Mixer (and compaction
equipment

Mixer

Hand crushing minimum
corn size 25 mm

- All act1v1t1es can be

carried out by manual
labour if no obstruction
of the traffic flow occurs

If large quantities are in-
volved mechanical equipment
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" Remarks

IV. Settlements Related

1. Buildings

.

2,

3..

Water supply
works

Sewerage and
disposal works

Land Improvement and

"Works

Excavation for
foundations

Construction of
foundations and
superstructure
(walls, columns,
beams, floors,
roofs)

Excavations f6r .
trenches and*“for
foundations

Backfilling of
trenches- :
Construction of
tlanks, reserv01rs,
etc.

Laying/ and jointing
of dlstrlbut1on

pipes

Excavation /for
trenches and

‘foundations

Laylng and Jo1nt1ng

of plpes

Backfllllng of
trenches . -

Construction of

tanks and treat-
ment

Reclamation

Land 1mprovement

works

Land reclamation
works

Removal: of 'scrub,
stones and clearing
the land for cul-
tivation

Levelling of uneven
lands to be used for
agrxculture

Clearing and grubbing

Extraction of tree
roots,%pd burning ..

Water pumps may be
requxred

Mixer for mortar and
concrete '

. Water pumps may be

required

Mixer for concrete

Water pumps may be o
required »

Mixer for concrete’
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Taék , g o ‘,.».A¢tivity o '_..f,lf.:..Remarks

' Terrac1ng of h111—
s1des '

- Planting trees and
hedgerows

- Construction of check
_dams in hilly.areas
with rockfill, earth ..

Watér'pump may be fequired,

ization of special

Source: Costa, et a _
: O/WEP Geneva, 1979

labOU:-int-ns'
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