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Construction Planning

General Procedure of Construction Planning

» Based on the design, quantity of each work item (price item) should be
estimated, such as volume of concrete, stone masonry, reinforcement
bar, excavation and embankment, etc. and required manpower,
equipment and other related items.

» Then, based on each work quantity, total construction cost should be
estimated, applying unit price (market price including cost for
transportation)

» |In addition, based on the required work quantity, required
construction time should be estimated, applying standard production
rate of each work item.

Cost Estimate

» There are two types of cost estimate. One is the tender/contractor cost
and the other is cost for the direct managed works (by the government
or by the WUA/Farmers).

» In this project, direct management construction is considered.



Construction Planning

» General workflow is briefly N
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illustrated below.
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Construction Planning

Standard Production Rate

» A production rate is a set of requirements for standard labor, materials,
machines, etc. required for each type of construction work.

» These production rates are used for the estimate of required materials,
manpower, equipment, etc. and for estimate of the required work period.

1) Bush clearing for 100 square mater (manual)
Unskilled worker : 4.0 Man-day

2) Stripping of topsoil / Excavation for 1 cubic meter (manual)
Unskilled worker : 1.6 Man-day

3) Backfill for 1 cubic mater for 1 cubic meter (using excavated soil)
Unskilled worker : 1.7 Man-day



Construction Planning

4) Stone masonry for 1 cubic meter (manual mixing)

Cement : 140 kg
Sand : 0.16 m3
Stone : 1.1 m3

Skilled worker : 0.4 Man-day
Unskilled worker : 1.2 Man-day

5) Concrete for 1 cubic meter (manual mixing)

Cement : 350 kg
Sand : 0.35m3
Gravel : 0.61 m3

Skilled worker : 0.5 Man-day
Unskilled worker : 2.0 Man-day

(These quantities are used for cost estimate and preparation of time
schedule, including transportation loss and filed loss).



Construction Planning

Construction Time Schedule

(1) Schedule

Prepared based on the
work quantities and
production rate.

(2) Comparison
between Schedule
and Actual
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Earthwork

General Procedure of Earthwork

Bush

Setting out of
center-line and
stripping area

v

Stripping topsoil

Settlng out for
—
Excavation

Bush Clearing

Excavation

clearing ~

U

Construction of
masonry canal

v

Back filling with
compaction

» This work shall consist of clearing and grubbing
of the proposed land covered by bush and grass.

» After clearing, all the material to be burned
shall be piled neatly and when in a suitable

condition shall be thoroughly burnt.




Earthwork

Removal of Topsoil (Stripping)

» All obstacles such as sod, tree roots and stumps, debris, organic soil and
mud shall be removed, before excavation or embankment.

» The thickness of stripping shall be 10 ~ 20 cm as required at site.

» Topsoil and any unsuitable material produced in the removal of topsoil
shall be stockpiled out of the working area.

» The area after removed the topsoil shall be leveled.

Striping Area
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»
»

_ Excavation Area
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Earthwork

Excavation
» The excavated material can be used for backfill material, and stripping
soul can not used for backfilling and/or embankment, and therefor it shall

be stockpiled separately from the topsoil.
Stockpile Area for

L Excavated Soil

(

l Excavation Areaﬂ

Indicator stake
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1
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1
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Original ground

Excavation line  After stripping
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/) Elevation control
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Using variou stakes and
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-
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Dimension control
using tape measure 9



Earthwork

Backfilling with Compaction

» Spreading thickness for compaction shall be less tan 10 cm, however,
this thickness depends on material and equipment to be used.

» Compaction of each layer shall be conducted sufficiently by hand
rammetr.

Excavated Soil

Compaction of each layer
by Hand Rammer
(Plain Concrete, 25 ~ 30 kg)
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Stone Masonry

Materials v' Cement: Portland Cement
v’ Stone:  Laleia River
v' Sand: River Sand (Laleia River)
v Water: Buluto Main Canal (Laleia River)

Clean surface

5

River sand from the
Laleia River

L
t

10-30cm
Stones

v" The stone diameter should be between 10 — 30 cm per piece.

v’ Surface of stones to receive mortar should be cleaned of oil or clay or
other contaminants.

v" Sand should be sieved (maximum 5 mm).
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Stone Masonry

Mixture Composition of Mortar

v" Ratio of cement : sand by volume:  1:3
v' Water / Cement Ratio : W/C = 0.55 in weight

CEMENT
40 kg

Cement Sand
1 bag (40 kg) 4 boxes & 1/4
(34 1) (102 L)

40
o cm )
24 L o

Bucket with
pre-marked
scale
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Stone Masonry

Mortar Hand Mixing

f, | Sand [ Cement |

.......................

Concrete should not be mixed on the
ground.

In mixing tub (box), sand is firstly spread,
then the cement must be distributed on the
sand.

Sand and the cement should be perfectly
dry-mixed to uniform color, then water
should be added.

Mixed material that stands longer than 1.0
hour should be wasted.
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Stone Masonry

3cm

Placing Stones
Saturated stone surface

1 ¢
Clean and dry ground @
T Mortar bedding /
A
FQj
@ Mortar
rm Mortar is placed on
surface only
No mortar is
placed in gap

v" Surface of stones should be

thoroughly saturated before the
mortar is applied.

A bedding of fresh mortar should
be placed at least 3 cm thick on the
prepared foundation whichis in a
sufficiently dry condition without
any standing water and muddy
condition

The masonry stone should be
placed by hand in such a manner
that each stone is completely
surrounded by mortar and that the
mortar completely fills the joints.
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Stone Masonry

Quality Control of Finished Shape
v" The following tools can be used for the quality control for the finished
shape of the stone masonry works.

i

Horizontal control
using water pass

e @z Do 9o

Vertical control
using plumb bob

R"7)

Elevation control
using auto level

T T T L 7 PR

Finishing stake and fixed ruler

. Dimension control
‘ using tape measure
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Stone Masonry

Plastering

v" The top and sides of stone masonry canals and structures should
be finished as below by cement mortar.

v Before plastering, mortar in the joints of the stone masonry should
first be removed to a depth of 3 cm. The joint and top portion
should then be cleaned thoroughly with a wire brush of all loose
materials and plastered with such a cement mortar.

Plastering

Plastering /

/Pointing (Mata Sapi)

d Plastering

/

|
Plastering
None r None N
(only filling gaps) (only filling gaps)
q\ Plasterin
1
00

Structure Wet Masonry Canal
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Stone Masonry

Pointing (Mata Sapi)
v The width of joints in facing stone should not
exceed 3 centimeters.
v" Joints on the face of all stone masonry
exposed to view should be neatly finished.
v" The joint should be cleaned thoroughly with
a wire brush of all loose materials and filled -
with cement mortar with mortar. (max)
v The surface of the face stone shall be
cleaned of all mortar upon completion of the
pointing operation.

cm (max)
<_

o e

Curing
v" All newly placed mortar should be cured, and curing )
shall begin immediately after placing and be continued I;z‘,? .
11 4y Sprinkling Water
for 3-5 days. "u
v This method should include supplying additional water ‘
by ponding or sprinkling water onto the masonry Ponding Water
surfaces. OSSO
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Concrete

Materials

» Cement: Portland Cement

» Sand: River Sand (Laleia River)

» Gravel:  Stockpiled at Buluto Headworks
(Surplus of Headworks Rehabilitation)

» Water: Buluto Main Canal (Laleia River)

Mixture Composition
» Ratio of cement : sand : gravel (20mm) by volume: 1:1.9:2.4
» Water / Cement Ratio : W/C = 0.50 in weight

CEMENT

40 kg
Cement Sand Gravel
1 bag (40 kg) 2 boxes & 2/3 3 boxes & 1/3
(341) (64 L) (80 L)
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Concrete

Sand +| Cement "
%\\é ‘ Dry mix )
% al

.....................

o FRETEE (Tl
e
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Concrete

Concrete Hand Mixing

» In mixing boxes, sand is firstly
spread/distributed, then the
cement must be distributed on
the sand.

» Sand as well as the cement
perfectly should be mixed, then
water addition to make mortar
layers,

» Then the gravel is spread on the
surface and all is combined in
such a way to perfection and all
of gravels are closed with the
mortar.
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Concrete

Form Work
» The form should be sufficient tight and properly braced.
Form
Reinforcement Bar } =
<& = Inclining
Support .
Swelling
=
\ Deflection, if supports are not sufficient.

Spacer
(Mortar cube or round R-bar(8 mm))

» The light oil should be painted on the inside surface of the form to
make the removal of the forms easily.
v’ Such oil should not be painted on the reinforcement bar.

Form
NO Reinforcement bar

A
; \\\{{\

¥

Light Machine Oil
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Concrete

Reinforcement Bar Placing

» Reinforcement bar should be fastened together properly.

» Reinforcement bar should free from mud, oil, grease and/or other
contaminant.

» All embedded material should be properly placed.

Concrete Placing

» The concrete should be placed immediately after mixing.

» When placing concrete, care must be taken to ensure that the
reinforcement bars and forms do not move from their positions.

» The placed concrete should not move laterally within the formwork.

» |If concrete vibrator is not available or difficult
to use because of the narrow space, the \

. . )

placed concrete should be sufficiently @
compacted by the tamping rod (stick). i

A o \ix

D\
b

vﬁgl I
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Concrete

Removal of form

» The form should not be removed at least for 4 days for side support
and 7 days for bottom support after a concrete placement.

Form
Side support
~—~
—
o
Q@
(after 4 days)
Curing

» Curing should be continued to 3 - 4 days
after placement of the concrete.

» This method should include supplying
additional water by ponding or sprinkling
water onto the concrete surfaces.

» |In case of water sprinkling, it should be
done at least 3 times a day (morning, noon,
and evening).

! !

m

Bottom support

(after 7 days)
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Repair of Canal Slope

General

» In this work, it is required to investigate the slope collapse
sections that frequently occur on the slope outside the canals,
and to carry out a verification survey of repairs among them.

» It is assumed that slope collapse is mainly due to overflow from
the canals.

Growth of Erosion/Scouring
\ Bush grgwing up

Scouring \; )
/Erosion \EITA

N

Water Overflow

=
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Repair of Canal Slope

Repairing Method (General)

» General repairing method includes 1) removal of any vegetation,
inappropriate soils, collapsed, loosely eroded soils, 2) selection and
transportation of appropriate embankment materials, 3) embankment
with proper compaction, and 4) shaping of surface.

. Bush clearing Deigned slope Fillin
\ ) g and
1N/ J and removing \.. / Bench tC_Ut \~ Compaction
|‘ AN |mproper \\\\ :> \\\\ excavation :
XJ’ [\L-materials — / lI i
ey ) S
Bench-cut Extra embankment
embankment,
lI compacting layer — Cutting
—> i by layer slope and
—> shaping

TN

Extra embankment
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Repair of Canal Slope

Points to be Noted
» Vertical Compaction
Compaction with a concrete hand
rammer should be done vertically
on each horizontal soil layer with
some 10 cm in thickness after the
spreading. Obligue compaction is
not only dangerous but also
ineffective.

» Bench cut

Bench cut of the existing slope
should be executed to avoid the
newly filled embankment moving
down along the existing slope at
every strike by the hand rammer.

One step height is to be 10 ~ 20cm.



Repair of Canal Slope

Extra Embankment Extra embankment
» Spreading and compaction width should 10~20 cm
be 10 ~ 20 cm wider than the designed NN
one (extra embankment, considering
difficulty of slope compaction). ERN

Stone Pitching
» Placing stones on the bottom is also an effective method. especially
in wet or loose soils

Ordinary Soil
Embankment

Mud or Stone Pitching

“.._ loose foundation

=

P
-----

......
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Repair of Canal Slope

Reinforcement of the Toe

» Reinforcement of the toe of slope should be considered as needed
(retaining embankment, wooden stakes, sandbags, wood, or masonry
retaining walls, etc.)

Reinforcement )
Reinforcement

with masonry with sandbags Reinforced with
blocks 8 wooden stakes or piles
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Repair of Canal Slope

Selection and Transportation of Appropriate Embankment Materials
» The borrow area with the shortest hauling distance should be selected.

¥
4
&/ Borrow area | Borrow area

Better

%

1§
=,
IR
1%
I('D
|

|

|

|

|

|

|
I—

» In case that the best borrow area is located across the canal, a temporary
footbridge should be considered

QFFOW area

! =

—_ —

-
- Canal m
|

N[V e — —

T Footpath “Bri
€mporary Footpa Working Site ' Bridge
Bridge
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Safety Control

General

» Safety control for construction works is a crucial issued and all the
concerned persons should tackle for safety management in order to
minimize the construction accidents.

» The repairing and construction of irrigation facilities in Buluto
Irrigation Scheme are quite small scale, mainly consisting of manual
works without using heavy equipment.

Working Clothes

» The working clothing and protective gears of the workers should be

confirmed.

As required

Helmet
(fasten the chin strap)

Safety goggles

Mask to prevent
Covid-19 infection

Construction vest

Protective groves

Safety boots

No

’*—\
with a cigarette I,
in the mouth ——0

towels around the neck
or under the belt

wearing sandals .
\ 29



Safety Control

High Risk Works
» The following work requires special
attention not to hurt oneself or others.
v Working at high place
v' Welding
v’ Using machete, chainsaw, hammer,
pickaxe, etc.

Burning Operations

» Burning operations (for cut-down trees, roots, empty
cement bags, etc. ) should be carried out in such

locations and manner as to minimize the risk of fire to | ﬁ%ﬁ
surrounding areas or property. “‘ Wﬁ\
ﬂ\
Site Cleaning :f’” =

» The site should be kept clean always, being careful
especially with nails, wires, broken glass, etc.



Safety Control

Traffic and Transportation

» Strictly follow traffic laws/rules, when driving on public roads

® L 2%

Speed limit ~ Seat belt Trafficrules  No mobile phone Driver’s license
while driving

» Workers should sit down > Tie the load securely with

on the loading platform so  rope so it will not move. > Safety for motor bike riding.
they will not fall. ?g‘/ Helmet .!
, Don't remove

No short pants ! back mirrors.

Don't remove

numberplates.\ . , ¢
f /i ’

Don't remove
tool box.

Gloves !

No sandal
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Safety Control

When Heavy Equipment is Working

» A flagman should be stationed and perform the
operation in accordance with his guidance, when
using construction equipment.

» Keep out barrier should be put and appropriate
measures should be taken to restrict unauthorized
access during the equipment work.

Works on/near Public Road

» Notice boards and/or detour information board of
work should be installed on public roads,

» Local residents should be notified of the plan to
work on/near public roads, so as to obtain their
understanding and cooperation.

» Flagmen should be stationed as needed

HATI-HATI
ADA PEKERJAAN PROYEK

® X
CONSTRUCTION

AREA

Signboard

Lo

detour 32
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