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Community Access Manuals

Standard Designs for Rural Transport Infrastructure

Section A-1
Rural Access Roads, Site Works

Drawing Title Drawing Number
Tracks and Footpaths: Setting out and site clearance works RA 001
Tracks and Footpaths: Earthworks, Horizontal Geometry RA 002
Tracks and Footpaths: Standard Cross sections RA 003
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Setting out pegsl(ltem 2.4) S >
e Chainage pegs@ 20m infervals D
e Centreline pegs @ 10m interval IO NN

Stump removal
(Item 2.6 & 2.6.1)

asd: Depend on fhe existing terrain
b&c: Depend on the designated section

All logs to be

cleared strip

\
\
\
\
\
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\
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‘ (Item 2.6 & 2.6.1)

Tree & S’ru‘mp removal

removed from within

emove Trees N
If girth < 1000 A
(Item 2.6)
If girth > 1000 '
(Item 2.6.1) | 1500
| |
\ - |
SETTNG LT SIE_CLEARANCE
v Project: Scales:
NOTES ON DESICN AND CONSTRUCTION S\ £ COMMUNITY ACCESS SUPPORT PROGRAMME
. When site clearance is a contractor activity it should be indicated on - ) Dimension:
1. Site clearance is usually an activity undertaken by community members. strip maps )/ k2 Tie: STANDARD %ﬁg ?)NU[':' igg";fl!]gsm EARANCE mm
2. When site clearance is a community based activity it must be . The width of the cleared strip depends on footpath width and existing ) AW CAS MANUAL WORKS Date:
undertaken in a ’rimely manner so as not to impa.c’.r on the subsequent ground slopes. See drwg no. RA003 for details | " Bl — S Sept. '06
contractor based activities. This is the responsibility of fthe . Specifications, method of work and method of measurement and bill item T REPUBLIC oF UGANDA T T a v e N RA 001
Client/Engineer not the Contractor. descriptions for the following bill items are included at the back of this MINISTRY OF WORKS AND TRANSPORT JAK d 50 O ¥
3. Contractors are always responsible for 'setting out’. This is an activity manual; items 2.4, 2.5, 2.6, 2.6.1 VRS ey ey o —
that must be undertaken before community members can clear the P.0. Box 10, ENTEBBE,UGANDA : g

footpath/track corridor

TELEPHONE: 320101,320909

TELEFAX : 321364,321425




Amount of bench varies with percentage of
sideslope.

Slope rounding in
commom material

G

Varies, x-section fo be determined

on site by the Engineer.
Path\width+drain |

Cut to spoil (Item 3.5.1)

Above 50%
Sideslope

Backslope 3:1

Slope rounding in
commom material

b

30% to 50%
Sideslope

3/L path width+ drain
I

Cut flo spoil (Item 3.5.1)

ut to Fill (Item 3.5.1)

Backslope 3:1

Original GL

See Drawing Nos. RA 012-016
for details of retfainig walls

Slope rounding in G
commom material

Balanced section

10% to 30% |
Sideslope Cuf to Fill {Item 3.5.1)

Backslope 3:1 1 /\

} s

See Drawing Nos. RA 012-016
for details of retainig walls

Original GL

0% to 10% CL

Sideslope ‘
. footpath .
I | I

FLAT BENCH

E
Headroom 2.5m

k|
1.0m 1.2m 1.2m Lhm
One way Footpath Two way Footpath One way Bicycle Track One way Track
-pedestrians -pedestrians -bicycles —pedesfr'lans
-low traffic -high traffic _low traffic -pack animals
-low traffic

Headroom 2.5m A

o e (]
1

YN

2.0m 2.0m 2.5m-3.0m _
Two way Track Two way Bicycle Track Motorable Track
-pedestrians -bicycles -carts
-pack animals -high traffic -4WD vehicles
-low ftraffic -low fraffic

(passing places required)

NOTES:
1. In hilly terrain, where ground slopes exceed 10% "cut to fill" or “"borrow fo fill" earthwork activities
should either be; avoided by using full bench construction (cut to spoil) or, fill should be placed behind
a retaining wall (see drawing numbers RA 012-015 for details).
2. Materials arising from 'cut to spoil' operations should be disposed of on the low side of the path/track
corridor,outside of the cleared strip and in a location directed by the Engineers' Representative.

3. Specifications, method of work, method of measurement and bill item descriptions for the following bill

items are included at the back of this manual. Item 3.5.1.

Project: Scales:
COMMUNITY ACCESS SUPPORT PROGRAMME
TRACKS AND FOOTPATHS pimension:
mtie: STANDARD | EARTHWORKS -
ate:
_ CAS MANUAL | HORIZONTAL GEOMETRY Sept "0
S0t Core, o) Project No. Sheet: Drawing No.
THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: RA 002
MINISTRY OF WORKS AND TRANSPORY] 10Y JC
P.0.Box 10, ENTEBBE,UGANDA  |[R€V._NO | Revision note Date Sign Chkd

TELEPHONE: 320101,320909
TELEFAX : 321364,321425




Excavation from drain covered

100 200 400
By item 3.5.2.Placing,shaping and |
Varies

| | Compaction covered by item 3.5.3

Excavation fo level | |

Varies

Excavation to level | |

Nominally

CROSS SECTION (Bill Item 3.5.2)

Excavation to level | Varies I

1. Selection of cross section type depends on topography in the vicinity of the footpath

2. Cross section type is indicated on the strip map
3. All cross section types indicated are shown as balanced sections. i.e. cut to fill. Refer
to RA 002 for alfernatives

L. Specifications, method of work, method of measurement and bill item descriptions for
the following bill items are included at the back of this manual; Items 3.5.2 and 3.5.3

Varies

Excavation fo level

S \o/ & [ COMMUNITY ACCESS SUPPORT PROGRAMME ool
) - N TRACKS AND FOOTPATHS pimension:
I/ & rie: STANDARD | STANDARD CROSS SECTIONS AND STANDARD (™
K~ CAS MANUAL |DITCH CROSS SECTION Sept’06
"f Project No. Sheet: Drawing No.

THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: RA 003

MINISTRY OF WORKS AND TRANSPORYT| 10Y JC

P.0.Box 10, ENTEBBE,UGANDA  |[R€V._No | Revision note Date Sign Chkd
TELEPHONE: 320101,320909

TELEFAX : 321364,321425




Section A-2
Rural Access Roads: Tracks and Footpaths, Typical steps designs

Drawing Title Drawing Number

Tracks and Footpaths: Typical Steps Design, Dressed Stone Edged Steps RA 004

Tracks and Footpaths: Typical Steps Design, Grouted Stone Steps RA 005

Tracks and Footpaths: Typical Steps Design, Grouted Stone Steps RA 006 2
Tracks and Footpaths: Typical Steps Design, Log Edged Steps RA 007 CZ)
Tracks and Footpaths: Sawn Timber Ladders Option 1(Double member details) RA 008 6
Tracks and Footpaths: Sawn Timber Ladders Option 2(Single member details) RA 009 I('})J
Tracks and Footpaths: Sawn Timber Ladders, General Connection details) RA 010

Tracks and Footpaths: Resting Area and Handrail details RA 011
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STEP FRONT _ ELEVATION(A—-A)

TYPICAL DRESSED STONE STEPS ELEVATION

NOTES FOR DESIGN AND CONSTRUCTION:

site vis

1. The use of dressed stone edged steps should be restricted to areas where both
suitable stone and skilled artisans are available.

2. The step is relatively expensive but very durable.

3. The stone should be shaped with a masonry hammer such that all angles are
nominally 90 degrees.Dressed blocks should have a minimum weight of 30 kgs.

L. The stone should be durable but soft enough to dress.

5. The drawings indicate steps are restrained on both sides as well as at the front.
Side restraints may be omitted. This reduces cost but increases maintenance

6. The tenderers should be presented with a sample dressed stone block on the
pretender site visit.The block should be retained by The Engineer's Representative
and used as a standard by which The Confractor's stone is judged for suitability of use.
The feni?grers should be shown examples of dressed stone steps during the pretender

1. Specifications,method of measurement and bill item descriptions for the following bill
ifems are included at the back of this manual: Items 7.4 and 7.5

""" COMMUNITY ACCESS SUPPORT PROGRAMME oo
rite: STANDARD ~ [TRACKS AND FOOTPATHS Dimension:
CAS MANUAL [TYPICAL STEPS DESIGN L
DRESSED STONE EDGED STEPS Sept. 06"
Project No. Sheet: Drawing No.
Drawn by: Checked by: |Approved by: RA 004
MINISTRY OF WORKS AND TRANSPORT 10Y JC
P.0.Box 10, ENTEBBEUGANDA  |R€V._No | Revision note Date Sign Chkd

TELEPHONE: 320101,320909
TELEFAX : 321364,321425




routed Stone Fill
L Cement: Sand mortar (1:3)
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STEP PLAN

TYPICAL GROUTED STONE STEPS ELEVATION

I"S'Q |5-Q| Cement

MZOO! 400 I Varies

L—SA

NOTES FOR DESIGN AND CONSTRUCTION

1. Grouted stone steps may be used in any area where suitably shaped stones
exist. It is particularly suited to areas where rock outcrops regularly and
outcrops are already used for crude steps. In such areas existing rock can

Vi l =\ N\t \c AN AN N

2D <o RV eddiexg be shaped to form part of whole steps.

INININNY /NN /NN \N77N N N77X 7 /\/

2. The formed steps should have vertical risers and flat treads.

3. Stones should be selected to minimise the amount of mortar used.
-DETAIL OF BEDDING STEP FRONT ELEVATION(A—A)

k. The tenderers should be shown examples of grouted stone steps during the
pretender site visit.

5. Specifications,method of work, method of mearurement and bill item descriptions
for the following bill items are included at the back of this manual: Items 7.3
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Dry Stone edgelltem 7.2)

Compacted
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STEP FRONT ELEVATION(A—A)

NOTES FOR DESIGN AND CONSTRUCTION:

1. The use of dry stone steps is most suited to areas where suitably shaped and sized
boulders exist. Some shaping may be required to the exposed side and fop of the boulder.
Stones should have a minimum weight of 30 kgs.

2. The stone should be durable and soft enough to shape if necessary.

3. The steps should have vertical risers and flat horizontal surfaces.

4. The drawings indicate steps are restrained on both sides as well as at the front.
Side restraints may be omitted. This reduces cost but increases maintenance.

5. The tenderers should be shown examples of boulders suitable for the steps and examples
of completed steps as a part of the pretender site visits.
Specifications, method of measurement and bill item descriptions for the following bill items|
are included at the back of this manual: Items 7.2 and 7.5.

e Project: Scales:
e\ f D COMMUNITY ACCESS SUPPORT PROGRAMME
2. y— e STANDARD TRACKS AND FOOTPATHS Dimension:
£ R CAS MANUAL (TYPICAL STEPS DESIGN -
NUNS DRY STONE STEPS sept ‘05"
i 10 co L S Project No. Sheet: Drawing No.
THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: RA 006
MINISTRY OF WORKS AND TRANSPORYT| 10Y JC
P.0.Box 10, ENTEBBE UGANDA  |R€V._NoO | Revision note Date Sign Chkd
TELEPHONE: 320101,320909
TELEFAX : 321364,321425




Compacted
Earth Fill from 1
Ditch/borrow t

freated logs
00mm diamefer)
em 7.1

Anchor po

e _@le &
= (===

‘r I
S >~

Varies

>

T varies
(T >600mm)

2 treated logs
(100mm diameter)

STEP PLAN FOR TREAD LENGTH T > 600mm

Shoulder break point M“ W'
,ei(l

i

(?(j ’

B 1Y v
il

Compacted
Earth Fill from

Anchor posts Ditch/borrow

Varies

TYPICAL LOG EDGED STEPS ELEVATION

T varies
| oo |

STEP PLAN FOR TREAD LENGTH T < 600mm

400

Anchor posts(100mm dia.)
Item 7.1

I10Q| 200 |

NOTES FOR DESIGN AND CONSTRUCTION:

whereg:ossible.'Wh'ere this is
not and excavation is necessar
the backfilling must be well

Anchor posfs are fo be driven
y
ompacted

1. The use of log edged steps is most suited fo areas where soils are soff enough to allow
for the anchor posts to be driven,suitable fimber is plentiful and no other alternative

materials are available.
2. The drawings indicate steps are restrained on both sides as well as at the front.
Side restraints may be omitted. This reduces cost but increases mainfenance.

3. Specifications, method of work, method of measurement and bill item descriptions for the
following bill items are included at the back of this manual: Items 7.1, 7.5 and 4.11.2

STEP FRONT ELEVATION(A—A)

Backfilling step
Bill item 7.5

i

Project: Scales:
COMMUNITY ACCESS SUPPORT PROGRAMME
Tite: STANDARD  [TRACKS AND FOOTPATHS Dimension:
CAS MANUAL [TYPICAL STEPS DESIGN fu
LOG EDGED STEPS Sept. "06’
Project No. Sheet: Drawing No.
Drawn by: Checked by: |Approved by: RA 007
MINISTRY OF WORKS AND TRANSPORT] 10Y JC
P.0.Box 10, ENTEBBEUGANDA  |[R€V._no | Revision note Date Sign Chkd
TELEPHONE: 320101,320909
TELEFAX : 321364,321425




ltem 7.6.2

7/ -Shoe holding down

Top landing and

2 handrail details, see
Drwg NO. RA 010,

~detg) NO. 4.
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v 900mm high. See details below
..% "Drwg NO. RA 010, detail NO. 5.
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DOWN PLAN DETAIL NO. 10
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Dressed steps are shown _ ; ; -
but only as an example Y igng?q(;ﬂrr;:;f:de’;sr 9item 4.18.1) &
| | | | | | | | | | | | | | | || | | | | 100-120mm diameter (item 4.18.2)
v 7 SN e handrail post :
8% 100mm treated log S
_ = - ‘
T handrail post
N T v > item 4.18.2
N A A A
/N ZINIINSINIINIINIINIIN/ /NS /N 7 T
I\ 7 7NN\ 7N\ e E Varies
€| E
== Rest area
HANDRA'L wnIE XNZ /N /NN /NS IN/INZINS IN/ INT 7%
| Varies
I
Rest area —SECHON -Z
Rest area
(=}
(=)
n
SECTION X-X
80-100mm diameter 100mm freated |
handrail bolted fo mm frestes oy 100mm treated log
100-120mm diameter =i lES
handrail post |
Varies to suit terrain |
600mm deepx300mm diameter 8%
rade C15 concrete(1:3:6) == = WN= = \EC
TYPICAL REST AREA PLAN — SIS S S s s Iy
B - E
e d § EE NN E RS AN NN RS Rest area /
— A & <. N SINZINZINZINZ N7 N7 N N7 N7 N RN N7 N7 NN 7 A |
g A\ el = » 7NN NN ‘ ‘ ‘ ” el E
/gx' EIE
600mm deepx300mm diameter > Rz S|E
Grade (15 concrete(1:3:6) item 4.11.2 ’ / _E
HANDRAIL POST FIXING DETAIL SECTION Y-Y
NOTES:
1. Rest areas are situated at regular intervals on steep inclines particularly if pedestrian fraffic carries heavy loads.
The geomefry of the rest area should accomodate the availability of space.
2. Earthworks associated with the provision of rest areas should be covered under bill 3 items as appropriate.
3. Specifications, method of work, method of measurement and bill item descriptions for the following bill items are
included at the back of this manual. Items 4.18,4.18.2,4.11.2
A Project: Scales:
> \a/ D COMMUNITY ACCESS SUPPORT PROGRAMME
—_— 2‘ Tite: STANDARD TRACKS AND FOOTPATHS Pimension:
MM {reatecods & CAS MANUAL | RESTING AREA AND HANDRAIL DETAILS .
12mm bolt y Sept. "0’
handrail post Tl Project No. Sheet: Drawing No.
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Community Access Manuals

Standard Designs for Rural Transport Infrastructure

Section A-3
Rural Access Roads: Tracks and Footpaths, Footpath widening

Drawing Title

Tracks and Footpaths: Footpath widening, General Arrangements

Tracks and Footpaths: Footpath widening Option 1(Dry Stone Retaining Wall)
Tracks and Footpaths: Footpath widening; Retaining Wall Option 2(Log)

Tracks and Footpaths: Footpath widening; Retaining Wall Option 3(Gabions)

Tracks and Footpaths: Footpath widening; Retaining Wall Option 2(Sandbags)

Drawing Number
RA 012
RA 013
RA 014

RA 015

RA 016

*
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Z
O
-
O
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this lengfh |

i ed over
N widen —]

—_— —
f—

Phase out upslope drain and
ust crossfall before
ained section

Section fo be retfained.

Phase out upslope drain and

refained section

GENERAL ARRANGEMENT FOR FOOTPATH STORM DRAINAGE

adius’r crossfall before

Sy

)

S

Proposed foofpath

$\ g'lwd’rh affer widening '

Existing footpath f

SECTION A=A

NOTES:

1. In situations where it is necessary to widen tracks or
footpaths and it is not possible to use a full bench (see
drwg no. RA002 for details) it is necessary to retain fill
sections drawings RA 013- 016 illustrate options for this.

2. The storm drainage arrangement indicated above applies to

all options

S \a/ & ™" COMMUNTY ACCESS SUPPORT PROGRAMME oo

" Tite: STANDARD TRACKS AND FOOTPATHS pimension:
CAS MANUAL | FOOTPATH WIDENING e
GENERAL ARRANGEMENTS Sept "06
? op S, ; Project No. Sheet: Drawing No.
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MINISTRY OF WORKS AND TRANSPORT 10Y JC
Date Sign Chkd

P.0.Box 10, ENTEBBEUGANDA  [R€V._NoO | Revision note

TELEPHONE: 320101,320909
TELEFAX : 321364,321425




=

A
-
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=
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s
V.
s

s

=
— é

b

e

// ~_ |

Varies

Original grou
level

N
K \\/ \\/ \\/

Header rock
Excavation prior fo

commencing with dr?/
stone wall?ifem 4.21) and backfilled
as wall rises (Item 4.14)

nd

H(Refer to table)

\/Base Width

SECTION A-A

ﬂ mebed 300mm

Slope Wall Height Base width | Top width

—A
ALK G G - -_-,-t—‘E%- SEIEIKLLIARKRKLK”
—————-‘
22— JC * C O C
[=—— Construction of retaining Wall
(Item 4.7)
Benched excavation to form
commencing surface for
dry stone retaining wall
(Item 4.2.1/2) A
ERONT ELEVATION
Toeo
retaining
wall
Original
widfh

Retained section

30 - 35° (58-70%) 15-2.0m | 1.25-15m 0.75m
35 - 40° (70-85%) 20-25m | 15-20m |0.75 - 1.0m
40 - 45° (85-100%) | 2.5-3.0m | 2.0 - 2.3m 10m

NOTES:

1. Length of retained section and the depth of the
retaining wall are to be determined following detailed
site investigation.

2. Excavation earthworks necessary to commence work on
the dry stone wall, longitudinally and laterally, shall be
benched if in the opinion of the Engineer this is required

3. Specifications, method of work, method of
measurement and bill item descriptions for the

following bill items are included at the back of this
manual.

Items £.2.1/2, .7 & L4

A Project: Scales:
S \./ 3 COMMUNITY ACCESS SUPPORT PROGRAMME
™ .~ |7 STANDARD | TRACKS & FOOTPATHS pimension:
y CAS MANUAL | FOOTPATH WIDENING OPTION 1 .
(DRY STONE RETAINING WALL) Sept "06
wf Project No. Sheet: Drawing No.
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—_— e —

Compacted gravel material
(Item &.14)

2500mm Max.

Header Logs

commencing surface fo

©

N . > %
@ e ___ ______ 1
(

Excavation ( Item 4.2.1/2) benched to form

crib retaining wall

(Item 4.18.2)

New foofpath width

after widening

Original ground level

Header Lo

(Notc
Filler Logs TEAT LR a3
(Not Notched) TRETAT N A M W T ]
Face Logs _.- _°:-i~._ Y CR AT I
(Notched) T

7
a Sill Logs
X‘ (Not Nofched)  SECTION A=A
/\

//J
AT

Ve
Rear Logs ﬁ_ |
(Nofcr;df)/

SOV KK
Bac frﬂ

(Item 4.14)
Temporary stock pile
(Item 4.14)

Excavation(benched if necessary)

—_ to enable construction of log crib wall

Commencing surface for
Crib wall construction

/J Compacted gravel material

Timber logs notfched
at connection poinfs]|

Appropriate screws drilled

at intersection of log
centrelines

required

1. Length of retained section and the depth of the retaining wall are to be determined
following detailed site investigation.
2. Excavation earthworks necessary to commence work on the log crib wall,
longitudinally and laterally, shall be benched if in the opinion of the Engineer this is

3. Fixing detail shall be pre drilled 10mm wood bolfs unless instructed otherwise.

4. Specifications, method of work, mefthod of measurement and bill item descriptions
for the following bill items are included at the back of this manual.
Items 4.2.1/2, 414 & 4.18.2

. \o/ & ™" COMMUNITY ACCESS SUPPORT PROGRAMME Sectes
) rve: STNDARD | TRACKS AND FOOTPATHS pimension:
e - CAS MANUAL | FOOTPATH WIDENING o
T RETAINING WALL OPTION 2(LOG) Sept "06
ol B Project No. Sheet: Drawing No.
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AN 4 2 ‘0“( \‘
SN

b ?{\gw N “y; |

Original width Varies

2

Gabion basket (item 4.12)

Excavation(item 4.2.1)(benched if necessary)
prior to placing andfilling of gabion baskets
and backfilled and well compacted with
suitable fill(item 4.14)

1000

&

GABIONS

1000

SS8 SeF

IS
13
>
v',
X/

3] D
TSy

PP
oss’

e

I

A >

Varies

Benched excavation

required where Project o
soils are weak to COMMUNITY ACCESS SUPPORT PROGRAMME
v | e backfilled wilh nie: STINDARD | TRACKS AND FOOTPATHS pimensir
and well compacted y CAS MANUAL |FOOTPATH WIDENING Dot
FRONT ELEVATION CORRECTLY FILLED GABION ( RETAINING WALL—OPTION 3 (GABION) [sert. ‘06
e C(orrect size stones. i DoVt Project No. Sheet: Drawing No.
e C(orrect shaped stones. THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: RA 015
° Corre(f surface rOUghneSS. MINISTRY OF WORKS AND TRANSPORT JAK JC
e Hand packed. P.O.Box 10, ENTEBBEUGANDA  [REV:_NoO | Revision note Date  |Sign Chkd
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defailed site investigation.

Ifems 4.2.1/2, .12, L1k

2 Excavation earthworks necessary to commence work on the log crib wall, longitudinally and
laterally, shall be benched if in the opinion of the Engineer this is required
3 Specifications, method of work, method of measurement and bill item descriptions for the following
bill items are included at the back of this manual.

1 Length of retained section and the depth of the retaining wall are to be determined following




/
/ —Futl Bench /V\
~ .
~ 600 Min.
- /s
/S / § | \\/
V X \, Varies Path 8%
Toe of refaining / '//\
wall ’//\
/ A
’/\
/ ,/\ o T Sandbag
Original R
— [ | | width s H(Refer to tabe)
7aEgN N7
{J L
N2 3. Vs'
Sandbas \ AV AN
\ \ YONVY2NVENVONVONVINVON /\<
A :
\ > 20°-30°
§/ Embed
\‘ Excavation prior to commencement of S 300mm
construction {/ *
A of sandbag retaining and backfilled and /‘{(,
compacted with suitable fill as retfaining Sandbag < G4
Sandbag wall rises. NN Base width
sacmu_A:A\’/
Sandbag filled with
sand or lean concrefe 6:1 A\
Full Bench mix \\/ Slope Wall Height Base width | Top width
30 - 35° (58-70%) 15 -2.0m 1.25 - 1.5m 0.75m
35 - 40° (70-85%) 2.0 - 25m 15-20m [0.75 - 1.0m
/A 40 - 45° (85-100%) 25-3.0m 2.0 - 2.3m 1.0m
PLAN
SANDBAG v
NOTES:
1 Length of retained section and the depth of the retaining
7 wall are fto be determined following detailed site
/ investigation.
/ / 2 Specifications, method of measurement and bill item
) ) descriptions for this structure have yet to be formulated.
ull ben Retained section | Full benc
= |
S R | R R e Ve A
[ ) 7/,
S T T ‘
) 5/ :
@CD@@ Y e Project: Scales:
. @@CD@CD%\@\/ RUSESD » \./ 3 COMMUNITY ACCESS SUPPORT PROGRAMME
' i S ——"— IS e STANDARD | TRACKS AND FOOTPATHS
== —— CAS MANUAL [FOOTPATH WIDENING
7 7 7/ 7 ' Z Sy
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form commencing surface Np — Q\//\\‘ Project No. Sheet: Drawing No.
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Section A4
Rural Access Roads: Tracks and Footpaths, Cross Drainage Structures

Drawing Title Drawing Number

Tracks and Footpaths: Cross Drainage Structures, Culvert Option 1 (Rock) RA 017

Tracks and Footpaths: Cross Drainage Structures, Culvert Option 2 (Log) RA 018

Tracks and Footpaths: Cross Drainage Structures, Culvert Option 3, Composite RA 019

Tracks and Footpaths: Cross Drainage Structures, Stepping Stones Shallow Water Crossing Rock Structure RA 020 <
Tracks and Footpaths: Cross Drainage Structures, Waterway Protection (Scour checks) RA 021 <ZE
Tracks and Footpaths: Cross Drainage Structures, French Drain RA 022 C|:)
Tracks and Footpaths: Cross Drainage Structures, Splash for Low Water Crossing RA 023 %

Tracks and Footpaths: Cross Drainage Structures, Stone Lined Drain RA 024




Side drain ”

Stone pitching atf drain

outfalls and along stream
bed in culvert viscinity
if necessary

Side drains are dependent

———

\

i

Standard cross sections

Refer to drwgs. RA 003 for
details

i
i

o

on surrounding topography.
See drg.RA 003 for details

GENERAL ARRANGEMENT FOR ALL CROSS DRAINAGE

STRUCTURES RA 017, RA 018, RA 022

Dressed stones

(item 7.4)
Original ground

Dressed stone slabs

(item 7.4)

Embed —T—
200 mm_ |

Streambed

Concrete (1:3:6)
(item 4.11.2)

SECTION B-B

Excavation for rock side
walls item 4.2.1

Backfill to structure
(item 4.14)

The width and depth of the culvert
can be deftermined only after
detailed investigation of the water
course hydrology and the
topography of the setting.

The need to construct wing walls
depends on site conditions.
Specifications, method of work,
method of measurement and bill
item descriptions for the following
bill items are included at the back
of this manual,

Items 4.2.1, &.7, £11.2, L4 & 1.4

streambed

Excavation for stone

XSS

.\\4{I

Wingwall
Stone pitching
as required
(item £.7)
S\ |4~
~ ’

piching. item 4.2.1

Edge rocks
20 kg minimum

7

N

-

\
SARA
AN
— DN\
’\

Rock sidewalls
single rock high

Z Wingwall

N ( Profile of side

/’/ \25[ope

Option 1 wingwall can be

20 kg minimum

Edge rocks
A
1 Flow
—_—
—

Flat cover rocks

75mm thickness
and 30kg minimum

_>omitted where no side drain
“#~ /exists on upslope of path

v \o/ & 7" COMMUNITY ACCESS SUPPORT PROGRAMME T
IE . mie: STANDARD | TRACKS AND FOOTPATHS pimension:
(% ~ CAS MANUAL | CROSS DRAINAGE STRUCTURES pate
CULVERT OPTION 1(ROCK) Sept. ‘06
el ST Project No. Sheet: Drawing No.
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MINISTRY OF WORKS AND TRANSPORT] 10Y JC
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Optional wingwalls can be N
AN

Omitted where no side drain
exists on the upslope

o

\
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@///
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‘@lfﬂi@‘)
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x@s//@:‘
o~ A7
‘@//@‘
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HN

(@

p—

f

N
),

)
2\

N

N\

"\k 2\
N
(©)

@

b

=7 NV
%»/// ' NG
Q) 0x300mm restraining\ @\&

@/ 0 timber planks

Z (Item 4.19.5)
% L
@Q/U@ Optional wingwall B

PLAN VIEW

QY

=

4
A

12mm bolts

v. ¥ v
v
—

Item 414

R

~~ ~ly7,¥ ".w".?' o
4 \'uk'-'yf'.i
Backfill to st ucfure]('

50x300mm restraining

Approved bearing pad imber planks bolted onto

log deck. Log Deck( Min 150mm dia)
= T\ 1 I i
viow 700mm
2 i
ZOOmrn_ Excavation for wingwalls
and sidewalls item 4.2.1
Logs 100mm
Streambed minimum diameter.
SECTION A-A

50x300mm reptraining
Log deck ,minimum timber planks.ltem 4.19.5 L_og posts
150mm diamefer Log sidewalls (item 4.18.2)
(item 4.18.2) Path (item 4.18.3)
I 14
(g 4
SECTION B-B
Approved bearing pad
12mm bolts
TloAs
- '/ \J/ \
NN
vy
TYPICAL BEARING DETAIL N\ Y
Notes
1 The width and depth of the culvert can be determined only after detailed
investigation of the water course hydrology and the topography of the
sefting
2 For storm drainage details see drawing no RA017
3 Specifications, method of work, method of measurement and bill item
descriptions for the following bill items are included at the back of this
manual:
Items 4.2.1, 414, £.18.2, £.18.3 & 4.19.5
b Project: Scales:
3 \./ 3 COMMUNITY ACCESS SUPPORT PROGRAMME
A ™« STANDARD | CROSS DRAINAGE STRUCTURES pimensior
4 mm
J ¢ CAS MANUAL | cy\VERT, OPTION 2 (LOG) Date
0. Sept. ‘06’
" iy Project No. Sheet: Drawing No.
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MINISTRY OF WORKS AND TRANSPORT| 10Y JC
P.0.Box 10, ENTEBBEUGANDA  [R€V._no | Revision note Date Sign Chkd
TELEPHONE: 320101,320909
TELEFAX : 321364,321425




Grouted stone 300X50mm restraining

timber planks bolted to log deck Log deck (Min. 150mm dia)
(item £.19.5) length varies (Item 4.18.2)

_——
—

Dressed stone rubber bearing: N

—

\

\
200mm thick N\
grouted dressed stone \
(h=0.6) item 4.6.3

Original ground E\\\
profile =

o
Concrete 136 &
(tem 4.11.2— 1

Backfill to structure
(Item 4.14)

Grouted stone masonry
(item 4.6.1)

Excavation for structure
(Item 4.2.1)

~50mm blinding concrete
1:4:8 (Item 4.11.1)

300X50mm
Restrained timber planks

varies

/-—300X50mm resfraining

Wooden deck timber planks

Dressed stones

(©)
/,, sidewalls

A . y
~ — =
varies - 7
—300X50mm restraining | ] : "\, Z . A\ /_Sfre_ainEd
Wooden deck / timber p[anks Concrete 1:3:6 N < S . R . H B -
(Item 4.11.2)
Grouted stones
sidewalls
<0< N O <0
SO ¥ SO9
Streambed NOTES:
---------------------- _____ /_:___________ 1. The width and depth of the culvert can be determined after detailed investigation of the
- <O L <O water course hydrology and the topography of the site
_ _ ( B A . 2. Specifications, method of work, method of measurement and bill item descriptions for the
e ==f— 50mm blinding concrete following bill items are included at the back of this manual:
1:4:8 (Item 4.11.1) ltems 4.2.1, 4.6.1, 4.6.3, 611, 4,112, 414, 4.18.2, £.18.3, & £.19.5
SECTION C-=C
R Project: Scales:
\ QP COMMUNITY ACCESS SUPPORT PROGRAMME
N Dimension:
) Tite: STANDARD TRACKS AND FOOTPATHS mm
TP CAS MANUAL | CULVERT OPTION 3 COMPOSITE Do s
"f: - Project No. Sheet: Drawing No.
THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: RA 019
MINISTRY OF WORKS AND TRANSPORT RL JC
P.0.Box 10, ENTEBBEUGANDA  [R€V._no | Revision note Date Sign Chkd

TELEPHONE: 320101,320909

TELEFAX : 321364,321425




Embed rock dam into
each bank a minimum -
distance of 300 mm.

Grade break a minimum of.
300 mm above the high
water mark on both banks

1020mm

SPLS
0 U
S0P
)' b o Q. Install:stepping rocks
..D 0-N . on.upstream edge of fread.
- D\fbD 0oy (Ifem 4.7)
p<g:a o ow
o OND, A Stream Fl
- = N

Hand placed rocks
60kg minimdm
(Item 4.7)

\

High Water-Lével
300 mm' typical spaci

Tread to the
construction of hard
core (Item 4.10)

wngrade
0Qmm

N

Path PLAN VIEW

Constfruct top of dam level.

High Water Level

Embed 300 mm

=i\ —

minimum
Install stepping rocks 60 Kg minimum
(embed} of rock depth) Item 4.7
Hand-Placed Downsfream
———
Rock Dam Item 4.7 x>
\ill — T

/7
— =
— = m:\\\i

Ell= || T
F\\/\%/m/\ T

Typical
stream bed

LT

|

Width of flow

LTA) o0 (S5O 01 &
o 05, 6.0 5D,
225250 On,,o'm' S

By

55050 4%

NOTES:

1. The geomefry of cross drainage structure can be determined only after
only after detailed investigations of water course hydrology and the
topography of the setfting..

2. Specifications, method of work, method of measurement and bilkl item
drscriptions for the following bill items are included at the back of this
manualtem 4.2.1, 4.7, & 4.10

i Project: Scales:
AW COMMUNITY ACCESS SUPPORT PROGRAMME
: N Dimension:

) Tite: STANDARD STEPPING STONES SHALLOW WATER mm

5 A CAS MANUAL CROSSING ROCK STRUCTURE g::; o8
“f - Project No. Sheet: Drawing No.
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Step 1: Excavation/Shaping (Item 4.2.1)
Step 2: Loose stones (Ifem 4.1.3)
Step 3: Backfilling (Item 4.14)

A: Apron (loose stones) (Item 4.1.3)

B: Stone packing/Stone (Item 4.1.3/4.6.1)
masonry

C: Direction of water flow

o
TN [
o 0@8 Q
ST NAY
XL X
=3O AL
ensen

A:Apron (loose stones) (Item &.1.3)

B: Wooden/steel pipe stakes
50mm dia. (Item 4.1.4)

C: Direction of water flow

== C =3
==
===
X
=
== %

=

==

H1Vd1004

300

15

HLVd.1004

Step 1: Shaping (Item 4.2.1)
Step 2: Grass sods plantation
Step 3: Backfilling and Cleaning (Item &.14)

C: Direction of water flow

U

Gradient (%) 4 or less 5167|8910 [s10

Maximum spacin ,
of Scour cﬁecksg(m) Not applicable | 20 | 1510 [75] 6 |5 | 4

1. Specifications, method of work, method of
measurement and bill item descriptions for the
following bill items are included at the back of this
manual: Items 4.1.3, 4. 1.4, .21, & 414

R o
- -
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P.O. Box 10, ENTEBBE,UGANDA

Prolect: COMMUNITY ACCESS SUPPORT PROGRAMME Seales
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(SCOUR CHECKS) oept. 06"
Project No. Sheet: Drawing No.
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Hardcoreitem 4.0 T~
D ; By |
1 _ o L __ __ _
A NI A
| gg%’ i B |
v ]
é é ! . . S i seepage
OO~ zone
r:% ' | -
—ZiAeTZAe= L — —_ ! _ —_ —
—»C <—////
Headwall,item 4.7
- —»B
crossfall

PLAN

benched excavation when
h>500mm and backfilled
as infiltration gallery

300mm minimum

rises :
| Varies | N N |
I [ | :
Polythene sheet 1000 300mm minimum :
grade or similar EE— A i
+50Kg Headwall approved by engineer %ﬁ T Batiling
remt i | ifem 414
.
[ |
” A1

Hardcore item 4.10 TExcavafion for

structure,item 4.2.1

SECTION A-A

1. French drain must only be used where inflowing water is relatively free of suspended solids. It
should not be used to convey surface water.

2. The length and depth of the infiltration gallery and the geometry of the French drain must be
chosen to suit specific site conditions.

3. Specifications, method of work, method of measurement and bill item descriptions for the
following bill items are included at the back of this manual:
Items 4.2.1, 4.7, 4.10, 414

v, NV 'y, N qv N4
v N v v v ’
a4 .
\l{ VoW g V. v Aw
v v v N v
Backfill to structure\ v < v v
item 4.14 A v oD v
J. K X~ Polythene sheet 1000
) grade or similar
v 4 approved by engineer
o Y
I\
Depth to acc_o_modafe Excavation for
outfall conditions sFructure ifem .27
Hardcore ,item 4.10
SECTION C-—C
| _Length of infiltration gallery
| to be determined on site |
Excavation for
structure,item 4.2.1
Depth of infiltration gallery__
to be determined on sife
Hardcore item &4.10 Base of infilfration gallery
to slope fowards cenfreline
SECTION B-B
INFILTRATION GALLERY

i ._1.
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Original watercourse

A

width at HWL

\_/

Shallow waFerq

L
purse
L — |

/
NN Z

l — I~ 1T —}—

B s N e N B o N B

TYPICAL SPLASH ELEVATION

1 The geometry of the splash is dependant on the hydrology of the water

2 Specifications, method of work, method of measurement and bill item
descriptions for the following bill items are included at the back of this

Widened watércourse | ~—+ | [—+
width at HWL
Splash
/\///\/// NOTES:
\ A
course and the topography of the setting
PLAN
manual: Items 4.2.1, 4.7, .10 & 4.14
| Length of splash varies ,
| Original watercourse at HWL ,
I I
Widened watercourse at HWL | 1000mm |

i 1000mm |

Original bed profile

Maximum expected

Parked stones

(Item 4.7) or
grouted stones

Freeboard
300- 500 mm HW.L

high wafer Level.
600mm maximum

(Item 4.13)

Excavation for parked
stone ,item 4.2.1

Varies

500 ! Stream bed

Rocks 60kg min. _Downstream
hand parked
(Item 4.7)

SECTION B-B

R B Ay w20 _E.\.v"
THE REPUBLIC OF UGANDA
MINISTRY OF WORKS AND TRANSPOR]

Frelet COMMUNITY ACCESS SUPPORT PROGRAMME Secles
mue: STANDARD | TRACKS AND FOOTPATHS Bimension
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This stone prevents scour,

STONE-LINED DRAIN ON WA URSE

Toe of /
embankment

500mm
Apxon
\

\
\

Mi

Guide water smoothly

into cross-drain

STONE-LINED CROSS DRAIN TRANSFERRING SIDE DRAIN WATER

e

¢ ¢
¢
¢ 4
¢
¢ ¢ . ¢
. ¢
¢
¢ ¢
t .
¢
2

NOTES:

1. Specifications, method of measurement and bill
item descriptions for this structure have yet fo be
formulated.

Dressed stones

Na/ & ™ COMMUNITY ACCESS SUPPORT PROGRAMME T
. e STANDARD | TRACKS AND FOOTPATHS pimension

CAS MANUAL | CROSS DRAINAGE STRUCTURES Ll
STONE LINED DRAIN Sept. 06’
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Section A-5
Rural Access Roads: Tracks and Footpaths, Footbridges

Drawing Title Drawing Number
Tracks and Footpaths: Footbridges, Sill and Crib Log abutments RA 025
Tracks and Footpaths: Footbridges, Multiple Log/Masonry/Gabion abutments RA 026
Tracks and Footpaths: Footbridges, Log bridge Handrail details RA 027
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1500mm Maximum Deck Planks:
Equal Spaces 50 mm x 300 mm
Rough Sawn
(Item 4.19.5)
|| . 7 —
gl J /
= | ] / ]
§ 350 gg
|
50mm x 300mm Z - Z
fimber sfeps N f/é HEHE . —. T = Detail A
 diameter of log.see table 182 ———— Fll—=—= —— === _
e o e st o — — | 50x150mm timber plank 7.6.1
SRR, ‘V%l“wr NI =1 1 —_| =S s see [adder drwgs for fixing '
\/{\//\\\//\\\//\\\//\\\//\\\//\\\//\\\/\\/\\/ C) ] \\/ o : ./ details. il Timber freads
R ARARALALALLRLARRR ALK ES - e
NN AR, o = Footlog —~ end step stringer 2SS | i
N RRRRLRANCAIR Y & Z ~ — Fom 761 — e
KIS ISSKIIRE RK - & = Item depends on diameter e N = A —
RO 8 RO See fable 18 2 — ™ e E—— End ste
A \\,\\\/\\\\\\\\\\\\\\\\\\ \\\ \\\ \\\\\\ Y N N \\ AN \\ \\ \\ N Mo A Q) i P
SN RINAAI R, —L | 7. (© I @)Y = | siringer
R ARLILLLLANKLLARLAALLK, Cross Member: AN A KLLZ&KL o>
N N NN 2N N ETERTETIP 2N NN SINAN OIS AN RRRRRR
R UKL R R
RO A NN R N N N N N oo
FOOTING 4D UK UYL ™ iameter of oo R
LOG SILL NN NIRNIIIPIAR R o
4 AA AN UK
o0 N \/\//\ //\\\// \<//\\\///\\\///\\\///\\\///\\\///\\\//\///\///\//////\///\///\/ Min. Diameter = 100mm Minimum 100
N\ inimum 100mm
///\///\///\///\//\ NN Diameter
. IYPICAL_LOG CRIB SILL
| 6000mm Maximum
| | CRIB_SIL
Top Cap and 900 Rail:
50 Typi(18()10%“: ’< >‘ 80 mm Diameter NOTES Minimum Log Diameter
mm x 100 mm o :
(item &.19.1) De’ra;lb:ljl;rt:rl;z (Item 4 18.1) E— Ab_ufmenf I'ypes_ar_e not at Midspan LOG SAWN TIMBER
o WS . e N i W o e e e
(Item &.19.1) centreline >0 mm Diameter alfernatives. .5 350 50-100 | 4.18.1 75 x 100 761
S otocod B e s 13
¢ Post: bill item descriptions for the 3.5 425 201-300f 4183
100 mm Diameter following bill items are 6.0 475 301-400 4184
Post. (Item 4.18.1) included at the back of this TABLE 1 401-500[ 4185 IABLE S
100 mm x 75 mm manual:
(Item 4.19.2) Deck Planks: TJABLE 2
(2) 50 mm x 300 mm (item £.19.5)
- ) Cross Member:
%%{ e 100 mm x 100 mm Fasten to Post
Loa Bolt f S with 10mm wood screw
0g bolrs: - 5 Project: Scales:
Tmm x 50 mm (/@ ) 16 mm Drift Pin (2 each Logsill) """ COMMUNITY ACCESS SUPPORT PROGRAMME
i 0 100 mm Minimum Penetration into Title: STANDARD TRACKS AND FOOTPATHS Dimension:
§ 2 Logsill OR secure logsill with hoop iron CAS MANUAL | FOOT BRIDGE D";:';:
———— e Logsill SILL AND CRIB LOG ABUTMENTS Sept. ‘06"
SAWN TIMBER \\—//: ———/\é 400 mm Minimum Diameter S oo A Project No. Sheet: Drawing No.
HANDRAIL DETAL————— | /\/—C 1.5 m Minimum Length (item &.18.4/5 TSHERZPUB'C';CZFUGA”D w0 DJ':\";(" by: jgec“ed by: |Approved by: RA 025
—_— e MINISTRY OF WORKS AND TRANSPORT
LOG HANDRAIL DETAIL P.0.Box 10, ENTEBBE,UGANDA  |[REV. NO [ Revision note Date Sign Chkd
END ELEVATION WITH HAND RALS DETAILS TECEFAX- 2186430425




a

Al

.

|
. 7
|
= T
Bearing |
e }
Fill (Item 4.14)

75 mm 1:2:4 concrete

] T
500 500
RO, 2
<\/\\,\\\<‘\\/,<\\,‘<\>g\>§\>/§\>/§\\ .
B =
N aa
>\\/;/ -/ 75 mm 1:2:4 concrete
1 = 1T
KT HJTH X (item £4.11.3)
2
1 0
D
> <\Q & & TR
/\\/\\/\
- O

AT L e s AN

Excavation 4.2.1
Backfill &4.14

\//\\/’\\
N e
50mm blinding$E>>
concrefe

(item 4.11.3)

/—Gabions

Original ground

| level

(if necessary)
S SRS

J

stone pitching

ABUTMENT OPTION 2 MASONRY

Deck Planks:
50 mm x 300 mm

As scheduled

100 x 50 mm rail

50 X 100 mm rail

(Item 4.19.1)

75 x 100 mm post
(Item £.19.2)

Rough Sawn i
] litem 4.19.1) : 52 ’)‘(:%%mm bra’;’”g
. mm cur
fonofh"{og'mber Footlog (See table 1) l (Item 4.18.7)
X ) X T
= NIZ A = 7= plank
- @ ulr (@) @R 50mm bolts
co T ‘NM‘»=‘|JM’))\=‘1‘MM‘___‘\M _g / Ground Level
2 == === |
E%3 ’1=’1=’—HEJ——HEM_ g sill 300mm @
SE o Anchor post
= E E at end 75mm @
D T Anchor posts
[ —_
o Tt 300mm dia. log

Min. 300mm in firm ground
(to be determined on site)

T5mm
1:2:4 concrete

As scheduled

| Varies |
[ |

Deck Planks:
50 mm x 300 mm
Rough Sawn (item 4.19.5)

100 x 100mm planks
(item 4.19.3)

Rubber bearing shelf
{old tyres

Masonry Sill (Item 4.6.1)
Weep Holes @ 100mm dia.

blinding (Item 4.11.2)

Excavation
(Item 4.2.1)

As scheduled

A B P o P O Sl e STy

_ Running boards: . 100x100mm parapet
o 50 x 300 mm Rough Saw posf
Sls Deck Planks. R 50 X 100 mm rail
0o 10e0c 10%” S Rough S 50 x 100 mm bracing
X mm Rou awny g
TS e 50 X 100 mm curb
N
- A

Gabion abutment

()
= =N S I S~
%m D

KX () 2
ips@=q
!.A_x.L

7

(item 4.12)

Span Size and Spacing of Logs

m

Upto 1.0m| Upto 1.4m| Upto 2.1m wide
wide wide
2 logs af | 3 logs at |3 logs at |4 logs at
600mm | 600mm 800mm 600mm

(size mm) | (size mm) [(size mm) |(size mm)

b 225 200 250 220

6 2175 250 300 2775

8 325 300 350 325

10 375 350 400 375

12 425 400 450 425

TABLE 1

Notes:

1. Abutment types are not limited fo those indicated. See DRWG No. 026 '

for alternatives.

2. Specifications, method of work, method of measurement and bill item
descriptions for the following bill items are included at the back of

this manual:
LOG X Project: Scales:
8 \a/ 3 COMMUNITY ACCESS SUPPORT PROGRAMME

log Dia | Bill item No SAWN TIMBER ) & mie: STANDARD ~ |TRACKS AND FOOTPATHS Dimension:

. J mm
= CAS MANUAL [FOOT BRIDGE .

50-100 | 4.18.1 Dimensions | Bill item No. "l MULTIPLE LOG/MASONRY/GABION ABUTMENTS |sept.0s

101-200 L18.2 "f,‘-‘"'-" CIET e | Project No. Sheet: Drawing No.

201-300 L.18.3 75 x 100 7.6.1 THE REPUBLIC OF UGANDA Drawn by: [ Checked by: |Approved by: RA 026

301-400 L18.L 50 x 300 762 MINISTRY OF WORKS AND TRANSPORT| JAK Jc

401 -500 4185 P.0.Box 10, ENTEBBEUGANDA  |R€V-_NO | Revision note Date  [Sign Chkd

TABLE 2 IABLE 3

TELEPHONE: 320101,320909
TELEFAX : 321364,321425




80 - 100mm &
Log handrail

100 - 120mm & post ——~t

Seal joint with
bitumen

80 - 120mm @ kerb
needed for 1.2m wide

> footbridge

Extended deck
plank by 150mm

80 - 100mm @ brace

120 - 150mm @
cross beam

Seal joint

with bitumen Handrail size
to schedule
g

Post size to 100 x 50mm brace

_—l

schedule

SAWN TIMBER HANDRAIL FOR

LOG BRIDGE DETALS

100 x 50mm kerb

Cut & nail on piece
of deck plank to
support end of brace

Extend deck
plank by 0.3m

150 mm Lap Splice

80 - 100 diameter rail —&

150 mm screw
100 - 120mm diameter post —+

80 - 100 diameter rail &

25 mm spacer

o
e =
=2
o
=}
- m
- !
=) o
— S
=
2
LN
~
~
4 LN
ol

80 - 120mm dia. kerb —4er \

====15<]

150 mm Lap Splice

—— 2
Rail to schedule e = Z,
150 mm screw =
Post to schedule —— m
Rail to schedule —& " Z sS
= o
[Wa]
25 mm spacer 5
50 x 100 mm curb—&\"[* Z, "
Iz gl; g:' I‘ oy

LOG BRIDGE HANDRAIL

IN_SAWN TIMBER (SECTION)

LOG BRIDGE_ HANDRAIL
IN LOGS (SECTION)

1500mm

401-500 4185

LOG SAWN TIMBER
log Dia | Bill item No. Dimensions| Bill item No.
50-100 4,181 75 x 100 7.6.1
101-200 4.18.2 50 x 300 162
201-300 4.18.3
301-400 L 18.4
JABLE 3

1000

THE REPUBLIC OF UGANDA
MINISTRY OF WORKS AND TRANSPORT|

P.0.Box 10, ENTEBBE,UGANDA  |[REV- _NO

"°* COMMUNITY ACCESS SUPPORT PROGRAMME e
Mitle: S‘I‘ANDARD TRACKS AND FOOTPATHS Dimension:
CAS MANUAL |FOOTBRIDGE LOG BRIDGE HANDRAIL o

DETA“.S Sept.. '06’
Project No. Sheet: Drawing No.
Drawn by: Checked by: |Approved by: RA 027
JAK JC
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Community Access Manuals Standard Designs for Rural Transport Infrastructure

Section A-6
Rural Access Roads: Tracks and Footpaths, Wetland Structures
Drawing Title Drawing Number
Tracks and Footpaths: Wetland Structures, Raised Footpath RA 028
Tracks and Footpaths: Wetland Structures, Boardwalk Type 1 on Sill with Decking RA 029

Tracks and Footpaths: Wetland Structures, Boardwalk Type 2A(Log Deck) & 2B(Sawn Deck) on Sill without Decking RA 030
Tracks and Footpaths: Wetland Structures, Boardwalk Type Across Shallow Swamp RA 031

Tracks and Footpaths: Wetland Structures, Sandbags as Stepping Stones and Continuous RA 032
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For log and sawn fimber,
place stakes at maximum
intervals of 1 meter

RRRRAY,
SANARAARA

SAA

Backfill ' Crown surface q:_
3 Compact Butt retainer logs This defail 50mm higher This detail
) ) together. mirrors about than top retainer. mirrors about
Side Ditch (Item 4.14) centreline centreline
(Item 3.5.2) o /—Gravell(lfem 5.2)
‘ Wall rocks

Logs | (Item 4.7)

@150 - 200 mm

(Item 4.18.1)

GroundlLine
R

600mm

£
S
\ 800mm Long D AKX
BIRN G4 Polythene sheet S @gx o
Side ditch R RIS Side ditch
(Item 3.5.2) (Item 3.5.2)
CROSS SECTION TYPE - |
Crown surface q:_
. . 50mm higher . .
600 This derail 0 I This detail
' mm ' mirrors about P ' mirrors about
cenfreline | 15006 m /—Gravell(lfem 5.2) cenfreline
- q Logs Wall rocks
N N N < ~ N
N M» \\//\\//>\/>\/ 8150 - 200 mm ‘
VL A AKX (Item 4.18.2) 600mm
'\\/ ?\\ '
XK 300 mm /\/ % Logdepth] 22
\ > \ ' —G dtire — — FEN gl e _ T T TSR
/x/ //\ T retnd Hine SEI i N %;Y%ii&%f
/. A K NS W = 1 S\ aaans
L N | bvwrersWies\le=ies .
N N | N e o AN <
7N /\/ N T Y || P ORI ¢ e
N AN R IR bl | AR v o
NINONROR TR RL OO
’ Stakes Y (2R
Hardcore 300mm AR OB
®75mm, Polythene sheet ltem 4.10 @;%:;)\g o
OFFSHOOTS SECTION A-A 800mm Long ' SR Side ditch
(Item 3.5.2) (Item 3.5.2)
CROSS SECTION TYPE — Il
NOTES:
1. Specifications,method of measurement and bill item descriptions for these
structures have yet to be formulated
it il i i+ ill i Project: Scales:
Additional fill if Additional fill if N \n/ P COMMUN"Y ACCESS SUPPORT PROGRAMME
necessary necessary
NS _— ™ Tite: STANDARD WETLAND STRUCTURES Dimension:
e A : =\
e ORI - CAS MANUAL | RAISED FOOTPATH Date
SR \g\&éé\% TR Sept. '06°
> AN K SIS S «@\0V 0\@\0@\@\@V p
%@”%‘\@%§§%%@?@§%%%@%ﬂ o oo Project No. Sheet: Drawing No.
Side ditch Side ditch THE REPUBLIC OF UGANDA Drawn by: | Checked by: |Approved by: RA 028
(Item 3.5.2) MINISTRY OF WORKS AND TRANSPORT JAK Jc
(Item 3.5.2)
P.0.Box 10, ENTEBBE,UGANDA  |[R€V._No | Revision note Date Sign Chkd
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Flatten top of
stringers fto provide
a 50mm bearing surface.

Flatten top of
each split log
or round log deck
member a minimum

of 50mm.
Q

One Bolt or screw(®12mm Min.) Kerb 75mm @
at each stringer to provide (Item 4.18.3)
. . . a minimum penetration of 50mpm
Two bolts or screws(®12mm Min.) at each Sawn timber decking ) P Bulkhead:
X . o . . info the stringer. . s .
stringer to provide a minimum penetfration (50 x 300mm) with a 10 mm Trimed | A Secure with a minimum of two galvanized
of 50 mm into the Stringer. v maximum gap. dr'rE? °9 spikes with a minimum penetration of Kerb 75mm ¢
ecking \ 50 mm into the stringer. (Item 4.18.3) Varies Secure stringers and
Kerb 75mm ¢——f / mj/ N\ Tread Decking 150 - 20 tie stringers with
= %) 72 v\ - .
(item 4.18.3) 417 5 105 Y T T e 2 . Y 2 ) £ B TR ecking iy either bolts or screws
E) ~— Joint | 3y - Backitl: 2 (Item 4.18.2) at each sill with a
VRN R minimum penetfration
SAEWN
; (@) ORI g : i
Ground line e s (D) AN (@) @ of 100 mm into the sill.
A A A A R A A T A A A
X R R R AR IR R R R KT R RN N 77 T TR AL
\/x}//>\//>>//>§//>\\//>\\//\\\///\\\ N IINANAY NN 300 \\\///\\\///\\\///\\ /\\///\\\///\\\//\\
000 Ground sill 200 mm mm M A M A N A AN AN
o oround sitl 200 mm o O OIS I
(Item 4.18.1)
-
Excavate for ground sills A

(Item 4.2)

Kerb 75mm ¢
(Item 4.18.3)

1. For timber decking, use 300 x 50mm planks
2. For stringers, use 150 x 250mm dia. logs.

3. For round log decking, use 50 x 100.. dia. logs.

Sawn timber decking
(50 x 300mm) with a 10 mm
maximum gap.

NOTES:
1. Specifications,method of measurement and bill item descriptions for these
structures have yet to be formulated

Scales:

Ao/ & [ COMMUNITY ACCESS SUPPORT PROGRAMME

Ground sill 200 mm Y WETLAND STRUCTURES Dimension:
minimum diameter. z Tite: STANDARD BOARDWALK TYPE 1 ON SILL mm
(Item 4.18.1 » CAS MANUAL | WITH DECKING bept 08
o P Project No. Sheet: Drawing No.
THE REPUBLIC OF UGANDA Drawn by: Checked by: |Approved by: 029
N MINISTRY OF WORKS AND TRANSPORT| JAK JC
P.0. Box 10, ENTEBBE,UGANDA Rev. no [ Revision note Date Sign Chkd

TELEPHONE: 320101,320909

BOARDWALK ON SILL TELEFAX 321364321425




Min. @ 200 mm logs

(®12mm Min.)bolts

Equally spaced ground 300 mm 300 mm  Equally spaced ground Equally spaced ground
sills 1000 mm cen’rei|

* sills 1000 mm centers , maximum , , maximum , sills 1000 mm centers
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Varies

E b Min. @ 200 mm

= — o/ f . -
. . A= " . I I I I I I I I I I
I Om= e § logs (Item 4.18.1)
. .. =, =~ A R S N S N N N N N T N N N T T T T T T T T T T T T T YN MMM e e e e e e e, I T T TEEEETETETETEEE S ET© T © T© T© T === I
t N L. — V/~\’. Cuf Shallow nofches fo Seaf logs O AN AR A NN N AN NANNNNNNANNNNNNNNNNNNNNNNANNY \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
.. B A B NN\ N\
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I100I
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V.
T — ,~
~— S e
A . = 37 £
: \\\\\\\;'\.././/f/ g
T o~

f 150 - 250mm @ logs with
100 mm tops of stringer flattened

BOARDWALK ON SILL
PLAN VIEW or of sawn timber (Item £.18.1)

50 mm maximum

Flatten Tops of 100 100 Flatten bottom of o e
stringers 100 mm. stringers to provide
Beari a 50 mm bearing surface.
earing surfac; g)
Notch sill to provide 7 7\
2 —_ 3 100 mm wide bearing surface. /\)\ ) ) ) )
o~ . 2 T
"N Leave a minimum of 100 mm AN SN INN; SIS
R0 & on the ends unotched. SAAAAA SRR
>
o \_WOine bolt or screw(®12mm Min.) Equally spaced ground 300. mm 309 mm | Equally spaced ground Equally spaced ground
Notes: ' at each sill with minimum Ground sill 200 mm| sills 1000 mm centers | maximum | | maximum | sills 1000 mm centers | sills 1000 mm centers
Place round log stringers as close penetration of 100 mm. minimum diameter — =
together as possible with no gaps (Item 4.18.1)
greater than 50 mm.
END VIEW LOG STRINGER SIDE_VIEW
Two bolts or screws(®12mm Min.) NOTES:
t each sill to provide D,
2 meir?icrnuiw penfﬁ)‘a’rion 1. Specifications,method of measurement and bill item descriptions for these
of 100 mm info sills. structures have yet to be formulated

Place sawn timber
/? stringers(50 x 300mm)
with a maximum gap Project: ro—

2008 5£ 10 mm (Item b.18 4) “ \./ .3 COMMUNITY ACCESS SUPPORT PROGRAMME
\1 Tite: STANDARD | WETLAND STRUCTURES pimension:

CAS MANUAL |BOARDWALK TYPE 2A(LOG DECK) & 2B(SAWN |

9 A WITH Sept. ‘06’
Notch sill to provide a 100 mm wide bearing surface. sf_‘ EEﬁE)NOQN SILL ggl DECKING Drawing No. =
Leave a minimum of 100 mm on the ends unotched. THE REPUBLIC OF UGANDA Drawn by: | Checked by: |Approved by: 030

MINISTRY OF WORKS AND TRANSPORT| JAK JC
Rev. no | Revision note Date Sign Chkd

TELEPHONE: 320101,320909
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Metal strap

24 I I | X
SNy 1O 1® 1 N2
5¢ae N NS ZNCNCNCN TN — — N _\\/\ XS A
Bl T ORI DA SO N
g 1 || ||
wu [ [ [
> [ [ [
L Lol 1 |1
'_
A\ \/ \/
) I 3m I
| |
: = =
Span logs size:
150mm up to 3m span
200mm over 3m span.
KKK KK T v,/ ] ‘——-\ SIS,
BDINVANVAN DNV /,\f\\\/{\\Z\ //{\\\//{\\\//<\\/
2 .
2 %
& ‘ = ‘
> [TN)
. 2 | 2
Planks 300 x 50mm thick o a
(Item 4.18.4) = =
! )h .' ll b ‘
N/ L% BERY R
\/ 1 By :
\ J v g»& | Boulders placed'af
W base of excavation
Using skin friction (driven during . .
. Using end bearing
wet season or ground in saturated
conditions)

s

Clamping cross logs on fop of posts

- cut V-notch in top of post

- bend 10mm steel bar over cross-bar and
hammer ends round bar through post

10 or 12mm
steel bolt

Metal s’rrap—\

\

\
\—15021mm
timber log

INDVIDUAL MEMBER FIXING DETAIL

NOTES:
1. Specifications,method of measurement and bill item
descriptions for these structures have yet to be formulated

Note:- Boardwalk on water logged ground

2 posts and 2 span logs are adequate for widths

up fo about 1.5m and walkers, bicycles and handcarts.
For heavier traffic such as animal drawn carts, use

3 posts and 3 spans logs.

Minimum depth into ground 1000mm.

h Gy
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Grade break a minimum
of 300mm above high
water level.

Install sandbags by
securely tying, laid on the
surface of the path and
tamped into position

SANDEAGS A5 STEPPING STONES CONTINUQUS SANDBAGS
1. Sandbags should be filled with
aggregate and cement in the
proportion 6:1
2. Sandbags may be used as
stepping stones or for contfinuous
short section of path.
3. Bags are of standard size commonly
available and made of synthetic
- e plastic materials
W o
\ p
— N - — /
Each stone atleast T~ )
30%:x 300 mm \E @\
J\\ =
s Wy = \ This should be an easy Step
Cn T - —=_for a woman; 500 —600 mm. : NOTES:

Maximum should be 750 mm.

1. Specifications,method of measurement and bill item descriptions for these
structures have yet to be formulated

Project:

Scales:
o\s/ 2 COMMUNITY ACCESS SUPPORT PROGRAMME
T e STANDARD [ WETLAND STRUCTURES Dimension:
CAS MANUAL | SANDBAGS AS STEPPING STONES Ll
AND CONTINOUS Sept. 06"
P on e i Project No. Sheet: Drawing No.
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Section A-7
Bio- Engineering

Drawing Title Drawing Number
Bio-Engineered Retaining Walls RA 033
Bio-Engineered Slope Protection RA 034
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Anchoring shrubs
(Cuttings)

Living hedge
(Grass plants)

/ a 4:: A‘ =

S5
- XS «‘F (
VA =M
ARSI

A ./
A D ’

| ~

‘Q

{ AN

408 1 T T T

NN NN NN N

R~

Anchoring shrubs
{Cuttings)

Foundations (If

necessary)

Living hedge
(Grass plants)

N /MO ‘”‘ 4‘-='
\f ﬁ(’ln.‘ft ==

*‘.uisu‘\‘;i‘.:\\ : / \>

Drainage (If necessary)

NOTES:

1. Specifications,method of measurement and bill item descriptions for these
structures have yet to be formulated

i Project: Scadles:
L \;} $ COMMUNITY ACCESS SUPPORT PROGRAMME
Tte: STANDARD | BIO—ENGINEERED RETAINING pimension:
y
J 4L CAS MANUAL | WALLS Date:
& Sept. ‘06’
i o oV IR Project No. Sheet: Drawing No.
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Anchoring shrubs
(cuttings)

Wood frellis

Anchoring shrubsy

(living hedge)

Stone bunts

Grass plants

Buried

fascine

(living hedge)

Living Hedge
Anchoring shrubs (Grass plants)
(cuttings)

Foundations f
(Slope 107Gy

Gabions

{(1m x 0.5m x 2.0m)

Anchoring shrubs
(cuttings placed
between stones)

AND :
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Section A-8
Community Access Roads, Site Works

Drawing Title Drawing Number
Setting out and Site Clearance Works CAR 001
Standard Cross Sections CAR 002
Earthworks CAR 003
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¢

Nominally clear width = 5800mm

Setting out pegs(ltem 2.1)
e Chainage pegs@ 20m infervals
e Centreline pegs @ 10m interval

W

but dependsi on the cross section

-~ A A A
A A
—
2N
2
L]
A )
N5 N7 N2 0

emove Trees
If girth <1000

Stripping & GrubbingI

A\ A,._,: ':\a, A 41
R L7
‘(é’/""‘ s, /; ,
NENT 777
,té%é 'r /-
,"‘&’ A g/ S s
"G :?Cf\ 4 = = 7
«ﬂ % a A; ~ -
S VG
Y
N
ﬁ‘%‘%’,’ p ———Uphill
X /.\" RIS 7 TSR 7R o phi
NN NN
N
N 500 a b
N I
n Stripping & Grubbing
I~
B ~
p—
o ~—~
=N
/

Stump removal
(Item 2.3)

\

\

\

\

\

asd: Depend on fhe existing terrain
| bic Depend on the designated section
\

\

\

\

\

Tree & S’ru‘mp removal

| d \500v

All logs fo be
removed from within
cleared strip
(Item 2.3)

(Item 2.3) , 1500 , %m%
If girth > 1000 ' ! \ N
(Item 2.3.1) | 500
| ETL | i
2ETNG OUT SITE_CLEARANCE
Notes on Design and Construction 3 \ﬂ} P Froject: COMMUNITY ACCESS SUPPORT PROGRAMME Scales:
. . o . . When site clearance is a confractor activity it should be indicated on N Tite: STANDARD SETTING OUT AND SITE CLEARANCE pimension:
1. Site clearance is usually an activity undertaken by community members. strip maps f _/-:- E CAS MANUAL | WORKS mm
2. When site clearance is a community based activity it must be . The width of the cleared strip depends on footpath width and existing ) AW Pate:
undertaken in a timely manner so as not to impact on the subsequent ground slopes. See drwg no. RA003 for details | " . ‘ Sept "06
confractor based activities. This is the responsibility of the . Specifications, method of work and method of measurement and bill item : = Project No. Sheet: s e SR 001
Client/Engineer not the Contractor. descriptions for the following bill items are included at the back of this MINrsiisizuxggg:;r:::"spom D\;’:Y(n by 3Ee°ked by |Approved by
3. Contractors are always responsible for 'setting out'. This is an activity manual; items 2.1, 2.2 & 2.3 R Raviei i Dot S Chia
that must be undertaken before community members can clear the P.0. Box 10, ENTEBBE,UGANDA | "€V NO [REVISion note ate Ign
footpath/track corridor I:t:::)?”;f::mfﬁ:og




N s
R R R
i SN //\//\<//\\/

1500 3000

30i00
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
A
=

I 3000 I . 10000 | 3000 I

1. Passing lanes to be placed maxumum 500mm intervals and located at
poinfs where there is poor sight distances.

2.Locations of passing lanes shall be fixed on site by the engineer.

3.Payment for provision of passing lanes shall be covered by item 3.2

R s

Invert

Gradient 1 2| 3| & 6| 7|8 9 110
e ® Sand 30 120 |17 |15 |13 |12 |11 {10 [10 |9
§ j':_J Clay 40 | 28 |23 120 |18 |16 |15 |16 [13 |12
=2 Gravel |50 |35 (29 |25 (22|20 |19 [18 [17 |16

AN /\\/%\/ P

ject: Scales:

S \o/ 5 [ COMMUNITY ACCESS SUPPORT PROGRAMME

) Tde STANDARD  [STANDARD CROSS SECTIONS pimension:
j.,;:-_/’l CAS MANUAL Dnc::;:

{ Sept ‘06

) T g Project No. Sheet: Drawing No.
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Slope rounding in
common material

00/7) /
7

€ Varies, x-section indicated on strip map
but to be confirmed on site by the

/Engineer.
- Carriageway! width+drain

- /—\ Cut to Spoil
Tt (Item 3.2.1)

Slope rounding in
common material

Section

Cut to Fill(Item no. 3.2.1)

Original GL

—___ hvaries
T\(se\e note 3)

~<

\\
\\
\\
ETL_USING FULL BENCH
Slope rounding in
common material
0
Om width + Drain

Backslope

3 .
/0 |_E Carriageway
/{%%I

|
Cut to Fill{ltem no. 3.2.1)

h varies

(see notfe 3)/0l“lglnal GL

Level

X

Original Ground Level

Level Level

B AN N I SN S T
ORI ORI R

EXCAVATION TO LEVEL (ETL)

(Item 3.2.1)

Sideslope

ELAT BENCH (ETL not required)

«whpproved fill material
(Item 3.3.2)

ground level

NOTES:

1. Under usual condifions% bench is used i.e
cut = fill.

2.Strip maps indicate variations to this
standard.

3.Where h>500mm benching is required.

4.Standard not requiring specifications etc.

S.items covered 3.1,3.2.1,3.3.1

(..
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Section A-9
Community Access Roads, Drainage Structures

Drawing Title Drawing Number
Cross Drainage Structures; French Drain CAR 004
Access Roads; Vented Drift Option 1 CAR 005
Access Roads; Vented Drift Option 2 CAR 006
Access Roads; Drift CAR 007
Access Roads; Culvert Option 1, Concrete Pipe CAR 008
Access Roads; Culvert Option 2 CAR 009
Access Roads; Culvert Head and Wing Walls in Grouted Stone CAR 010

S
<
P
o
|_
O
L
7))




Hardcore,item 4.10

v

@ A,
-~ Polythene sheet 1000
] ) rade or similar
E;% | i zone vp / apgproved by engineer
: o Y
=4 )

~
~~
~
~
~~
~

QA
R
|
-
ol

S|
V ) .
Q D
¢
¢

item 4.14 ae b

! seepage

<

i : — N
’%ﬂ T o S A Backfill to structurd\ v,
7 1

—~

3
b
R

Depth fto accomodate ‘Excava’rion for

—C -~ outFall conditions o o
Headwall,item 4.7 B Hardcore ,item 4.10
crossfall SECTION C-C
BLAN

Length of infiltration gallery

| to be determined on site |

benched excavation when
h>500mm and backfilled
as infiltration gallery
rises

300mm minimum Excavation for

| Varies | P 1 structure,item 4.2.1
| | | [
Polythene sheet 1000 200mm minimun i
50Kq Headwall grade or similar T ]
*” g neadwa approved by engineer Backfilling o ' 1
em &.7 Depth of infiltration gallery

7"

[fem 414 fo be defermined on sife

c%: Hardcore item &4.10 Base of infilfration gallery (
j‘é%é% to slope fowards cenfreline
7N\ 7"\

Y 5L SECTION B-B

e

)

. INFILTRATION GALLERY
Hardcore ,item 4.10 tExcavahon for
structure,item 4.2.1
SECTION A-A
NOTES:
1. French drain must only be used where inflowing water is relatively free of suspended solids. It should
not be used to convey surface wafer. _
2. The length and depth of the infiltration gallery and the geometry of the French drain must be chosen . \/ P Project: COMMUNITY ACCESS SUPPORT PROGRAMME Scales:
to suit specific site conditions. mte: STANDARD —
3. Specifications, method of work, method of measurement and bill iftem descriptions for the following bill ) 3 e CROSS DRAINAGE STRUCTURES pimension:
items are included at the back of this manual: CAS MANUAL FRENCH DRAIN D";:;:
Items 4.2.1, 4.7, 4. 10, 414 i g Sept. ‘06’
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Compacted
approved fill

Varies

Max. slope 10%

(item A.M)—I

Carriageway Level

|
o i S Drift levelis O OGO TOTOTOTOT T A
T—_‘—"'\\ ol “,k\ 7 ./}// PRRR - ‘Nﬁ = -
/1 g 300 84 AN Q OQ OO <>Q < OQ OQ OQ <
-~ ANAN
Concrete culvert = Stream bed level R 3
D1 AN AVAVAN

(item 4.3)

See drg. no. CAR 008 excavation item 4.2.1

for bedding details

>®)

X ég@ OO0 ‘gj§

K S
RIRTS

Grouted stone pitching
(Item 4.13.1)

SECTION A-A
% Regular flow Overflow %
'B
/—Drif’r %
% mp g v N/ %
0505 58 \ Sers]

>
|
|
|

Crria_geway ] | i i i i ) ) ‘_ ?%u%
2
| AT R =
go ] s
B %%

Living edge

Apron/

Streambed

&
&
&

NOTES:
1. number and diameter of culverts are dependant on the hydrology of the water course.
2. The geometry of the drift and layout of the culvert(s) is dependant on topography of the
site and can be determined after a detailed site investigation
3. Specifications, method of work, method of measurement and bill item descriptions for the

following bill items are included at the back of this manual

. 3000 Varies Varies
1) _ _ _
117 =

SOV T e i

N7 NSNS
A A A A AR AR A EEEEE

Selected fill 414

SECTION B-B
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.
> O
| e
| |
| |
Grouted stone " [T ——
—— T, =
pitching - D&;Sﬁj P OS. =
e SO
- | Il | Z
- [ |
———————— - | Il | f————————
14 L N N |
| AR |
| |
| o 3 o= | Il [ &5 |
%gﬁs 502 | S oy | o= 25
| = 2 ] ISR 99 | K5 [
| R @ R =
| L I N |
| L] Il I |
R ——— i Il e et 4
= | Il | -
T T T
. B | Il | %%8%>’
T T Embankment
| | protection 150mm
| 9% | grouted stone
| 93957 |
| &
L —
PLAN OF VENTED DRIFT OPTION 2

2000 |

SO I I IT)

HWL

NOTES:
1. number and diameter of culverts are dependant on the hydrology of the

water course.

2. The geometry of the drift and layout of the culvert(s) is dependant on

topography of the site and can be determined after a detailed site

investigation

3. Specifications, method of work, method of measurement and bill item

descriptions for the following bill items are included at the back of this

(=
Py _ VARES __; manual
300 Grouted stone ltem & 1A\—\><'
pitching Item 4.13.2 ' =~
Excavation XConcrefe bed & surround
Item 4.21 to concrefe pipes
Drg. No. CAR 008 for details
ELEVATION OF VENTED DRIFT OPTION 2
+=—Mark post
Concrete pipe
culvert item 4.3
T T d
(=
1500 | NCACACACACA ATl ol ol ol il = ik
. . T T . :“"‘.1.‘ A i
> Project: Scales:
" COMMUNITY ACCESS SUPPORT PROGRAMME
2 imension:
Tite: STANDARD ACCESS ROADS [ensien
22 222, s : VENTED DRIFT OPTION 2 Date:
JETTTTEE PRI BT SR i PROROROROROROST CAS MANUAL Sept "06
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3t T
A E S I 1
2 | I I | 2
44: | : : L 4:
I | | I =
| ! Flow ! | &8
o BT
! | | o
I | | [
I ! ! I
L S - 4
4
3 1 side drain detail ’r!be determined on site
3 i
PLAN
- 1200 -1200] o
- 1000 < Varies (Min. 3000mm) - 1000
Grouted stone
pitching item 4.13.
3% Fall
NANANA
R PE® %) // RO
\/Q\/\\/\ NC= S5 Yool STy osT A oS N\ A
N NI 7 NN
UKL ALILKLLLLLILIKIKLKIKLT Rkl
N N N RO I I I IR
ANV AVANVANNN
SECTION 1-—1
Varies Varies (Min 3000 Varies

Grouted stone
pitching Item 4.13.1

SECTION 2-2

1. The geometry of the drift and layout of the culvert(s) is dependant on topography of the site and can be
determined after a detailed site investigation

2. Specifications, method of work, method of measurement and bill item descriptions for the following bill items
are included at the back of this manual

300 x 300 concrete

3% Fall base (1:3:6)
N (Item 4.11.2)
7
%9
SECTION 3-3 IYPICAL MARKER
POST DETAIL
R Project: Scales:
S\ ./ 5 COMMUNITY ACCESS SUPPORT PROGRAMME
\§ : ion:
2 nie: STANDARD | ACCESS ROADS pimensiar
y CAS MANUAL | DRIFT o
2 Sept ‘06
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excavation of trenches (item 4.2.1/2)

fill material (item &4.14
| W | E: Extra culvert piece to It material (ifem !
| | avoid headwall construction | |
I W/2 I W/2 I Headwall W: Carriageway %
E—, _ P% p% ‘75% drg. no. CAR 010 J: Joint filled with 14 mortar T 1 e forceg f
_ . s ) einforced concrete
_ 1S H: Minimum fill cover _ T culvert (Item 4.3)
- - J i L = 2s x (0.D.+h-(Wp/2)) + W S
- S where:
T = S A b PR L = total length of culvert
2% min. s = slope of embankment 2T Bedding
L 0.D. = outside diameter R material
I h = fill above culvert along centreline Refer to table
p =camber (%)
3 <‘ t = Headwall thickness
"
%\\ /\§ Rounding over
——F 2000mm
' Ii ii Fill, item &.14
2 Ll 2
LTI ___________ [ B 7/J 10% , —
T —
1 1 AVANN NN . B o R R } e A AVANACNANAN |
Ll R R S S S S £\ I SN A
R L Y/ >
Origlnal INVORTE
T Ground Level
i: :i Reinforced concrete
o ! ! o culvert{ltem &.3)
\ Max.10% :: | :: Max. 10% \ placed at water,
:l l: course invert
1
] |
P
: : SECTION 2-2
T
1 [
1 [
1 [
NOTES:
1 Culvert Excavation|Excavation|Space between  |Minimum fill Bedding
.ELAN S/N |Diameter, 0.D|Width, B |Depth, D |multiple culverts, |Cover, H Material 1. Number and diameter of culverts are dependant on the hydrology of the
(mm) (mm) (mm) Min. (mm) (mm) (mm) water course. -
c lem 52 Sond (fem .10] 2. Specifications, method of work, method of measurement and bill item
; ravel \irem 5.2}, sand {irem &. descriptions for the following bill items are included at the back of this
! 450 0D + 600 | Varries 150 300 Class lean concrete (item 4.11.1) manualﬁ ]
. Gravel (item 5.2), Sand litem 4.14)
2 600 0D + 600 | Varries 300 400 Class lean concrete (item £.11.1)
Gravel (item 5.2), Sand (item 4.14)
3 900 0D + 600 | Varries 450 500 ! . » Project: Scales:
Class lean concrefe fiten 111 2\t 3 COMMUNITY ACCESS SUPPORT PROGRAMME
L 1000 0D + 600 | Varri 600 600 Gravel (item 5.2), Sand (item 4.14) S—
* arries Class lean concrete (item 4.11.1) AE RS ACCESS ROADS mension:
y Title: STANDARD mm
. , Gravel (item 5.2), Sand (item 4.14)| | A& CAS MANUAL CULVERT OPTION 1 Date:
1200 0D + 600 | Varries 600 100 Class lean concrete (item 4.11.1) (. CONCRETE PIPE Sept ‘06
. Gravel (item 5.2), Sand (item 4.14) R corio e Project No. Sheet: Drawing No.
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Handparked/grouted | 100X100mm
[ stone pitching as A 300)(/?/0”‘"‘ - - Aj Edging strip
necessary
Flow { @ﬁgé% 100mm Bearing shelf
= Winawall ma (1.2.4 concrete mix)
o= 069 = be ogmiffed y Grouted stone wall Item 4.11.3
/—Timber decking S
ENZNYNY
! | '/ Formation level
| B to be determined on s
| i 50mm Blinding concrete
! | ltem 4.11.1
LB i oloe | B SECTION B-8
_ LAt o=
B ||| R
I | 300
Il FOS
: : | TS Cj&%@; @+bearing depth+50mm 300X50mm
. . Hardwood bolted
| | 7O 5%;.%3%% % VDC)VQC)V TS ‘;_Esszmg /$ to stringer
LI I AT LA
@ el @ =@ mo g Hardwood wedge
O <% O <2
= OB EX IIPSOSOSOS éiju‘éu%u > OQO%?
& oo e e rvevvinee ——
9 see table 2 for diameter
bl Ll o Lok
C 50mm blinding
I_> concrete W
JIMBER DECK ON CROUTED STONE WALLS
100X100mm
Hardwood bolted 1500 2X300X50mm
N at 0.25m centres 1000 1000 Hardwood bolted at
N
2 \%1 250mm centres both
- V> I 4 - sides
25 o [FICI N
Q% 8 o == LR = ==%=—Rubber bearing bed
VO S 0S050; - 200] 350 | 350 600 “—300X50mm
\/ D S e Hardwood bolted to
Q% each stringer
(4 (4 W)O (P
5@ @@égﬁ@@c% o SECTION C-C
(=]
etk
SOSOSOST . IO
% - C%) DOQ(A ‘~A % Project: Scales:
Ballast . )é.%.@}l Q( A~ % Bearing shelf SPAN | DIAMETERIITEM NO. ‘-‘" \;;3“/ PS COMMUN"Y ACCESS SUPPORT PROGRAMME
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VARIES

Grouted stone
masonry Item 4.6.1

Culvert

Iltem 4.6.1

O 0D+600
oS o <O
&V S > e
QS <20 LY
O 20

| 0D+2600 |

ya < |

HEAD AND WING WALLS PLAN

300

500

PRI SRR S

VARIES

150,

150|

350

—Grouted stone

pitching Item 4.11.1

50mm blinding

concrete

v Project: Scales:
\ QP COMMUNITY ACCESS SUPPORT PROGRAMME ae shown
)__ . N STANDARD ACCESS ROADS Dimension:
Is " itle: mm

LK CAS MANUAL CULVERT HEAD AND WING WALLS IN s

/v ,
= GROUTED STONES Sept '8
| I T | Project No. Sheet: Drawing No.
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Community Access Roads, Bridges
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Section A-11
Technical Specifications
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Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 1: SITE PREPARATORY WORKS

ITEM 1.1  Construction of access roads to quarry sites including maintenance
throughout the working period

DESCRIPTION:

e Access roads shall be opened in areas where quarries, approved by the Engineer for materials
including surfacing aggregates, selected fill and other materials, are located away from the road to
facilitate the ease of movement for haulage equipment from the Site(s) of the Works to the quarry
site(s).

e The access roads, their routes and alignment shall be approved by the Engineer.

e Where such access roads cross community owned land/private property, agreement for the access
roads shall be obtained from the local authorities/owners by the Contractor and confirmed in writing
by the Engineer.

¢ In the case of supply of required construction material (gravel, hardcore, culverts, etc.) to make the
access roads passable, the Rate quoted for this Item by the Contractor shall be full compensation for
all activities performed under this Item.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 1: SITE PREPARATORY WORKS

ITEM 1.2  Construction of detours including maintenance throughout the working
period

DESCRIPTION:

e Deviations shall be opened and constructed where traffic cannot be accommodated on the road or
road section due to the nature of the Works.

e Deviations are required until the road or road section on which Works are being performed can be
reopened for normal traffic.

e Deviations, their standard, length and alignment, shall be approved by the Engineer.

e In the case of supply of required construction material (gravel, hardcore, culverts, etc.) to make the

deviations passable, the Rate quoted for this Item by the Contractor shall be full compensation for all
activities performed under this Item.

e Traffic signs and traffic control measures for deviations are not part of this Item but are covered under
Preliminary and General Iltem 6.3, Traffic Accommodation.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Item consists of the following activities:
- Setting out (alignment and width)
- Clearing (bushes, trees, grass)
- Levelling (fill potholes, remove humps)
- Opening of the drainage system
- Maintaining throughout the working period.

QUALITY CONTROL:
e Allow for easy and undisturbed hauling.
e No tests required.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Item consists of the following activities:
- Setting out (alignment and width);
- Clearing (bushes, trees, grass);
- Levelling (fill potholes, remove humps);
- Maintaining throughout the working period;
- Drainage system

QUALITY CONTROL.:
e Allow for easy and undisturbed traffic.
e No tests required.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

Construction of access roads to quarry sites including maintenance

11 throughout the working period

Lump Sum MBC

Payment: The Engineer shall effect payment for this Item in proportion to the total value of the Works
performed at the time of preparation of the next Payment Certificate and following completion of the
access road(s) and upon approval of the works.

September 2006

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

Construction of deviations including their maintenance throughout the

12 working period

Lump Sum MBC

Payment: The Engineer shall effect payment for this Item in proportion to the total value of the Works
performed at the time of preparation of the next Payment Certificate and following completion of the
deviation(s) and upon approval of the works.

September 2006




Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, ROADS
ITEM 2.1  (Re) Establishment of road alignment and setting out of road Works

DESCRIPTION:

e This Item consists of the setting out of the geometric alignment of the centre line of the road at 10
metre intervals by using appropriate methods as described in reference Volume 4, Manual A, Section
E.1

e Chainage reference pegs shall be placed at 20 metre intervals at both edges of the area to be cleared
from bush. Refer Volume 4, Manual A, Section E.1 and E 2.1

e This Item also consists of setting out working and material deposit and disposal areas for all activities
as described in Volume 4, Manual A, Sections E and F

e This Item also consists of setting out of the alignment, dimensions and levels for drainage structures.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, ROADS

ITEM 2.2  Clear site of all grass, bushes and boulders (up to 1.5m maximum girth) and
Grub all roots of grass and bushes including excavation of top soil from road
formation

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e Setting out shall be done using simple measuring aids, including tape measure, ranging rods, line and
level, strings and pegs, templates and profile boards.

e The Contractor shall use the Drawings provided by the Employer and the reference points, lines and
levels provided by the Engineer to determine the location of the road centreline and measures related
to structural works.

e For structural works, profile boards with strings outlining the outer dimensions and reference levels
shall be placed.

DESCRIPTION:

e This Item consists of:
- Bush clearing including grass cutting in accordance with Volume 4, Manual A, Section E 2.1
- Grubbing in accordance with Volume 4, Manual A, Section E 2.2
- Boulder removal (up to 1.5m maximum girth). Refer Volume 4, Manual A, Section E 2.4

- Excavation of topsoil including anthills and other unsuitable materials and depositing in approved
locations. Refer Volume 4, Manual A, Sections E 2.2 and E 2.5

e The above material shall be deposited well outside the cleared area at locations approved by the
Engineer.

e In side-long ground, the above material shall be deposited well outside the cleared area on the lower
side (valley side) of the road.

o Neither protected flora nor historical relics shall be damaged. The Engineer shall be informed if these
are encountered who will then direct the Contractor as to the appropriate action to be taken.

e Burning of cut grass and shrubs shall only be allowed if explicitly approved by the Engineer.

QUALITY CONTROL.:
e Centre line pegs set at 10 metre intervals - to be approved by the Engineer

¢ Chainage reference pegs set and marked at 20 metres intervals on both sides of the road way 1 metre
outside the clearing width - to be checked by the Engineer

o Profile boards with outline dimensions and reference levels for structures placed - to be approved by
the Engineer

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e The Item consists of cutting the vegetation, digging out the roots, excavating the topsoil, loading into
wheelbarrows all material and other surface litter, hauling and disposing the same away from drains
and the cleared area.

e Boulders with a maximum girth of not more than 1.5m can be loaded into wheelbarrows and deposited
outside the cleared area. In cases where structures and scour checks are to be constructed using
rubble stones, the Contractor is advised to stockpile boulders neatly so that these stones may be
available for use.

MEASUREMENT AND PAYMENT:
Pay Item Unit of Method of

No. Description Measurement | Measurement
Linear Metre
2.1 (Re) Establishment of road alignment and setting out of road Works | (m) = of road AWD

length

Payment: The Engineer shall effect payment for this Item in proportion to the total value of the Works
performed at the time of preparation of the next Payment Certificate and following completion of the setting
out and upon approval of the works.

September 2006

QUALITY CONTROL.:

e Cleared areas to be free of organic materials and boulders as specified in Volume 4, Manual A,
Section E 2. All works to be checked by the Engineer.

MEASUREMENT AND PAYMENT:

Pay Item Describtion Unit of Method of
No. P Measurement | Measurement
Clear site of all grass, bushes and boulders (up to 1.5m maximum Linear Metre
2.2 |girth) and Grub all roots of grass and bushes including excavation of | (m) > of road AWD
top soil from road formation length

Payment: The Engineer will effect payment of any cleared road length in the following Payment
Certificate upon approval of the works.

September 2006




Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, ROADS
ITEM 2.2.1 Extra over Iltem 2.2 for boulders over 1.5m maximum girth

DESCRIPTION:

e This Item consists of removing boulders over 1.5m maximum girth in accordance with Volume 4,
Manual A, Section E 2.4

e The boulders or boulder pieces shall be deposited well outside the cleared area at locations approved
by the Engineer.

e In side-long ground, the material shall be deposited well outside the cleared area on the lower side
(valley side) of the road.

e This Item, paid as Day Work, shall be carried out only upon the explicit and written instruction of the
Engineer who will, together with the Contractor, estimate the number of required worker and/or
equipment days.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, ROADS

ITEM 2.3 Cut and remove from site trees (up to 1 m girth), including removal of stumps
and roots.

DESCRIPTION:

e This Item includes the felling of trees up to 1 m girth within previously cleared areas including removal
of their stumps in accordance with Volume 4, Manual A, Section E 2.3

e The girth measurement shall be taken 1 m above the ground.

e The cut material shall be deposited well outside the cleared area at locations approved by the
Engineer.

e Burning of felled trees and tree cuttings shall only be allowed if explicitly approved by the Engineer.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Item may be carried out using any of the following methods:
- Rolling the boulder to the edge of the roadway
- Burying the boulder in dug hole (below the subgrade level)
- Splitting the boulder using fire and water method
- Splitting the boulder using wedges and feathers
- Towing/pushing the boulder using labour and/or equipment
- Blasting the boulder with explosives.

e Care must be taken when using explosives and the relevant rules and regulations strictly adhered to
and all unauthorised persons banned from the Site.

e Split boulder pieces can be loaded into wheelbarrows and deposited outside the cleared area. In cases
where structures and scour checks are to be constructed using rubble stones, the Contractor is advised
to stockpile boulders neatly so that these stones may be available for possible later use.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e Trees may be cut using handsaw, bow saw, axe or chain saw.

e Care must be taken when felling trees. Unauthorised persons shall not be allowed within the vicinity of
the Site.

e Timber from trees can be loaded into wheelbarrows and deposited well outside the cleared area.

e Timber from cut trees may be used for scour checks, setting out pegs and for the construction of water
barriers and deviations.

QUALITY CONTROL.:

e Cleared area to be free from trees as specified in Volume 4, Manual A, Section E 2.3 and to be
checked by Engineer.

QUALITY CONTROL.:

e Cleared areas to be free from boulders as specified in Volume 4, Manual A, Section E 2 and to be
checked by the Engineer.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
2.2.1 |Extra over Item 2.2 for boulders over 1.5m maximum girth. Day Work AWD

Payment: The Engineer will, firstly, approve this Work to be performed, and secondly, effect payment of
any cleared road length in the following Payment Certificate upon completion and approval of the works.

September 2006

MEASUREMENT AND PAYMENT:

Pay Item Describtion Unit of Method of
No. P Measurement | Measurement
23 Cut and remove from site trees (up to 1 m girth), including removal of Number MBC

’ stumps and roots. (No.) > of trees

Payment: The Engineer will effect payment for the actual number of trees felled and cleared for any
cleared road length in the following Payment Certificate upon approval of the works.

September 2006




Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, ROADS
ITEM 2.3.1 Extra over Iltem 2.3 for trees over 1 metre in girth.

DESCRIPTION:

e This Item includes the felling of trees above 1 m girth within the area previously cleared including
removal of their stumps in accordance with Volume 4, Manual A, Section E 2.3

e The girth measurement shall be taken 1 m above the ground.

e The cut material shall be deposited well outside the cleared area in locations approved by the
Engineer.

e Burning of cut trees and tree cuttings may only be allowed if explicitly approved by the Engineer.
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BILL 2: SETTING OUT AND SITE CLEARING WORKS, TRACKS AND PATHS
ITEM 2.4 Establishment of footpath/track alignment and setting out of Path Works

DESCRIPTION:
The item consists of:

e The setting out of the geometric alignment of the centre line of the footpath at 10m intervals and at
all changes of gradient on sections where steps are proposed as indicated in the contract
drawings.

e Fixing chainage reference pegs at 20m intervals at both edges of the area to be cleared. Refer
Volume 4 manual A, section E.1 and E2.1

e The setting out working areas and areas for temporary stockpiling and permanent disposal of
excavated soils.

e Setting out vertically and horizontally drainage structures, retaining walls, boardwalks and turnpikes
etc

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e Trees may be cut using handsaw, axe or chain saw.

e Great care must be taken when felling trees. Unauthorised persons are not allowed to be present within
the vicinity of the work site.

e Timber from trees can be loaded into wheelbarrows and deposited outside the cleared area.

e Timber from cut trees may be used for scour checks, setting out pegs and for the construction of water
barriers and deviations.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e Setting out shall be done using simple measuring aids, including tape measure, ranging rods, line and
level, strings and pegs, templates and profile boards.

e The Contractor shall use the Drawings provided by the Employer and the reference points, lines and
levels provided by the Engineer to determine the location of the road centreline and measures related
to structural works.

e For structural works, profile boards with strings outlining the outer dimensions and reference levels
shall be placed.

QUALITY CONTROL.:

e Cleared area to be free from trees as specified in Volume 4, Manual A, Section E 2.3 and to be
checked by Engineer.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
- Number
2.3.1 |Extra over ltem 2.3 for trees over 1 metre in girth. (No.) > of trees MBC

Payment: The Engineer will effect payment for the actual number of trees felled and cleared for any
cleared road length in the following Payment Certificate upon approval of the works.

September 2006

QUALITY CONTROL.:

e Centre line pegs set at 10m intervals— to be approved by the Engineer

e Chainage reference pegs set and marked at 20 m intervals on both sides of the footpath way 1m
outside of the clearing width — to be checked by the Engineer

e Profile boards at each change of gradient for sections where steps are to be constructed — to be
checked by the Engineer

e Profile boards with outline dimensions and reference levels for structures fixed — to be checked by
the Engineer

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Measurement Method of
No. Measurement
Linear Metre
_ _ ) (m) = of footpath length
51 Estgki}\llshrﬁent of footpath/track alignment and setting out of where works are AWD
road Yvorks scheduled to be
undertaken

Payment: The Engineer shall effect payment for this Item in proportion to the total value of the Works
performed at the time of preparation of the next Payment Certificate and following completion of the setting
out and upon approval of the works.

September 2006
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BILL 2: SETTING OUT AND SITE CLEARING WORKS, TRACKS AND PATHS

ITEM 2.5 Clear site of all grass, bushes and boulders (up to 1.5m maximum girth) and
Grub all roots of grass and bushes including excavation of top soil from path
formation

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 2: SETTING OUT AND SITE CLEARING WORKS, TRACKS AND PATHS

ITEM 2.6 Cut and remove from site trees (up to 1 m girth), including removal of stumps
and roots.

DESCRIPTION:

e This Item consists of:
- Bush clearing including grass cutting in accordance with Volume 4, Manual A, Section E 2.1
- Grubbing in accordance with Volume 4, Manual A, Section E 2.2
- Boulder removal (up to 1.5m maximum girth). Refer Volume 4, Manual A, Section E 2.4

- Excavation of topsoil including anthills and other unsuitable materials and depositing in approved
locations. Refer Volume 4, Manual A, Sections E 2.2 and E 2.5

e The above material shall be deposited well outside the cleared area at locations approved by the
Engineer.

e In side-long ground, the above material shall be deposited well outside the cleared area on the lower
side (valley side) of the road.

e Neither protected flora nor historical relics shall be damaged. The Engineer shall be informed if these
are encountered who will then direct the Contractor as to the appropriate action to be taken.

e Burning of cut grass and shrubs shall only be allowed if explicitly approved by the Engineer.

DESCRIPTION:

e This Item includes the felling of trees up to 1 m girth within previously cleared areas including removal
of their stumps in accordance with Volume 4, Manual A, Section E 2.3

e The girth measurement shall be taken 1 m above the ground.

e The cut material shall be deposited well outside the cleared area at locations approved by the
Engineer.

e Burning of felled trees and tree cuttings shall only be allowed if explicitly approved by the Engineer.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e The Item consists of cutting the vegetation, digging out the roots, excavating the topsoil, loading into
wheelbarrows all material and other surface litter, hauling and disposing the same away from drains
and the cleared area.

¢ Boulders with a maximum girth of not more than 1.5m can be loaded into wheelbarrows and deposited
outside the cleared area. In cases where structures and scour checks are to be constructed using
rubble stones, the Contractor is advised to stockpile boulders neatly so that these stones may be
available for use.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e Trees may be cut using handsaw, bow saw, axe or chain saw.

e Care must be taken when felling trees. Unauthorised persons shall not be allowed within the vicinity of
the Site.

e Timber from trees can be loaded into wheelbarrows and deposited well outside the cleared area.

e Timber from cut trees may be used for scour checks, setting out pegs and for the construction of water
barriers and deviations.

QUALITY CONTROL.:

e Cleared area to be free from trees as specified in Volume 4, Manual A, Section E 2.3 and to be
checked by Engineer.

QUALITY CONTROL.:

e Cleared areas to be free of organic materials and boulders as specified in Volume 4, Manual A,
Section E 2. All works to be checked by the Engineer.

MEASUREMENT AND PAYMENT:

Pay Iltem Description Unit of Method of
No. Measurement | Measurement
Clear site of all grass, bushes and boulders (up to 1.5m maximum Linear Metre
o5 girth) and Grub all roots of grass and bushes including excavation of (m) > of road AWD
: top soil from road formation within the corridor specified on the length
drawings

Payment: The Engineer will effect payment of any cleared road length in the following Payment
Certificate upon approval of the works.
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MEASUREMENT AND PAYMENT:

Pay Item Describtion Unit of Method of
No. P Measurement | Measurement
26 Cut and remove from site trees (up to 1 m girth), including removal of Number MBC

) stumps and roots. (No.) - of trees

Payment: The Engineer will effect payment for the actual number of trees felled and cleared for any
cleared road length in the following Payment Certificate upon approval of the works.

September 2006
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BILL 2: SETTING OUT AND SITE CLEARING WORKS, TRACKS AND PATHS
ITEM 2.6.1 Extra over Iltem 2.6 for trees over 1 metre in girth.

DESCRIPTION:

This Item includes the felling of trees above 1 m girth within the area previously cleared including
removal of their stumps in accordance with Volume 4, Manual A, Section E 2.3

The girth measurement shall be taken 1 m above the ground.

The cut material shall be deposited well outside the cleared area in locations approved by the
Engineer.

Burning of cut trees and tree cuttings may only be allowed if explicitly approved by the Engineer.

WORK METHOD:

The Contractor may choose Labour, Equipment or a combination of both to carry out this Iltem
depending on the degree of difficulty of the Work.

Trees may be cut using handsaw, axe or chain saw.

Great care must be taken when felling trees. Unauthorised persons are not allowed to be present within
the vicinity of the work site.

Timber from trees can be loaded into wheelbarrows and deposited outside the cleared area.

Timber from cut trees may be used for scour checks, setting out pegs and for the construction of water
barriers and deviations.

QUALITY CONTROL.:

Cleared area to be free from trees as specified in Volume 4, Manual A, Section E 2.3 and to be
checked by Engineer.

MEASUREMENT AND PAYMENT:

Pay ltem Unit of Method of

Description

No. Measurement | Measurement

- Number
2.6.1 |Extra over ltem 2.6 for trees over 1 metre in girth. (No.) > of trees MBC

Payment: The Engineer will effect payment for the actual number of trees felled and cleared for any cleared
footpath/track

September 2006
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BILL 3: EARTH WORKS
ITEM 3.1  Rehabilitation of existing road formation
ITEM 3.1.1 Reshaping of existing road formation including watering and compaction

DESCRIPTION:

e This Item shall be applied when the existing road formation requires reshaping only; not to disturb the
already existing formation (not new construction). The Works shall be carried out as detailed in
Volume 4, Manual A, Section E 3.1.3

e The cross-section(s) and measurements to be applied shall be in accordance with the design
standards of Volume 4, Manual A, Section B 2, as specified in the Drawings for this contract, and as
instructed by the Engineer.

e The Works for this Item shall be carried out in combination with ltems 3.1.2 and 3.1.3

e The longitudinal profile shall have a maximum tolerance of + / - 15 mm when checked with a three-
metre straight edge.

e Fill material required for the camber formation shall be taken from the side drains, if suitable and
approved by the Engineer. Widening and/or deepening of the side drains may be required to obtain
sufficient fill material.

e Compaction shall be carried out with a self propelled or towed roller with approved total weight and
dimension. A minimum of six (6) passes for compaction shall be applied or until no further roller
imprint on the surface can be recognised. The fill layers to be compacted shall not exceed 15cm
loose and the soil shall be watered before compaction takes place.

e The camber of the compacted formation shall have a cross fall of no less than 8% and a maximum
tolerance of +/ - 1% when checked with a camber board.

Contract Documentation Manuals
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QUALITY CONTROL:

e Quality control tests for this Item shall be carried out together with the tests required for Item 3.1.2

and consist of:

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works. Compaction, however, shall be carried out using
approved compaction equipment.

e Using Labour method for reshaping includes:
- establishing road formation levels using profile boards or boning rods,
- establishing profile guides at 10m intervals,

- reshaping of formation and filling of depressions using approved borrow material from the side
drains or if necessary from approved quarries, and spread material from road centre to shoulder
break point to required levels and camber cross-fall,

- watering and compacting the formation with towed or self-propelled roller.
e Using Equipment method for reshaping includes:
- establishing road formation levels using profile boards or boning rods,
- scarifying of existing formation to a minimum depth of 10cm with grader (towed or self propelled),
- add extra fill material borrowed from side drains as required using labour,
- spreading to required levels and camber cross-fall with grader,
- watering,
- compacting the formation with towed or self-propelled roller.
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Test Method Frequency Tolerance
Width of formation
(carriageway + shoulders) Tape every 100 m +50/-20 mm
Camber (cross-fall) Camber Board every 50 m +/-1%
Longitudinal profile Three-metre stralght edge or by surveying every 20 m +/-15mm
instrument
Drain dimensions Template / Tape every 100 m +/-25mm
Mitre drains; numbers, location, . .
. ; . Counting, tape, line-level all 0
dimensions and gradient
Compaction Counting passes, checking imprint of roller complete_d road 0
section
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Linear Metre
3.1.1 |Reshaping of existing road formation including watering & ompaction (m) > of AWD
formation

Payment: The Engineer will effect payment of any completed road length in the following Payment
Certificate upon approval of the works.

September 2006
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BILL 3: EARTH WORKS
ITEM 3.1  Rehabilitation of existing road formation

ITEM 3.1.2 Opening of / re-excavation of side, mitre, catch water and other specified
drains
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BILL 3: EARTH WORKS
ITEM 3.1 Rehabilitation of existing road formation
ITEM 3.1.3 Opening of culverts

DESCRIPTION:

e This Item shall be applied when the existing road formation requires reshaping only (not new
construction). The Works shall be carried out as detailed in Volume 4, Manual A, Section E 3.1.3

e The Item includes opening and/or re-excavation of side drains, mitre drains, catch water drains and
other specified drains.

e The Works for this Item shall be carried out in combination with Item 3.1.1 and 3.1.3

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, Sections B 2 and B 4, as specified in the Drawings for this Contract, and as instructed by
the Engineer.

DESCRIPTION:

e This Item shall be applied when the existing road formation requires reshaping only (not new
construction). The Works shall be carried out as detailed in Volume 4, Manual A, Sections E 4.5
and G 4

e The Item includes opening of blocked or silted culverts including their inlets and outlets.
e The Works for this Item shall be carried out in combination with Item 3.1.1 and 3.1.2

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, as specified in the Drawings for this Contract, and as instructed by the Engineer.

WORK METHOD:

e The Contractor shall apply Labour method of work for this Item.

e The Item consists of the following labour activities:
- Opening / re-excavation of side drains,
- Shaping of inner slopes (check both with ditch — slope template),
- Shaping of back slopes,

- Opening / re-excavation of mitre drains (additional mitre drains may be required as instructed by
the Engineer) to the correct dimensions and gradient,

- Opening / re-excavation of catch water drains,
- Opening / re-excavation of other specified drains,
- All excavation material to be deposited on the lower side of the drains.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.
e The Item consists of the following labour activities:
- Opening of blocked culverts including inlets and outlets,
- All excavation material to be deposited on the lower side of the drains.

QUALITY CONTROL:

e Visual inspections of all of these Works and their approval by the Engineer are required to ensure full
restoration of the drainage system.

QUALITY CONTROL:

e Quality control tests for this Item shall be carried out together with the tests required for Iltem 3.1.1
regarding drain dimensions.

e Visual inspections of all of these Works and their approval by the Engineer are required to ensure full
restoration of the drainage system.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Opening / re-excavation of side drain, mitre drain and catch water Linear Metre
312 drains. (m) > of drains AWD

Payment: The Engineer will effect payment of any completed road length in the following Payment
Certificate upon approval of the works.
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MEASUREMENT AND PAYMENT:

Pay Item Describtion Unit of Method of
No. P Measurement | Measurement
Linear Metre
3.1.3 |Opening of culverts. (m) > of AWD
culverts

Payment: The Engineer will effect payment of any completed road length in the following Payment
Certificate upon approval of the works.

September 2006
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BILL 3:
ITEM 3.2

EARTH WORKS
(Re-) Construction of road formation

ITEM 3.2.1 Excavation to level

DESCRIPTION:

This Item shall be applied when the road formation requires full (re-) construction.

Excavation to level comprises the cutting of material to form a level road bench or platform and
placing the excavated material as fill, or in spoil areas approved by the Engineer.

When using labour, the works shall be carried out as detailed in Volume 4, Manual A, Section E
3.1.1

When using equipment, cut and fill shall be balanced to avoid spoil as much as possible.

In the case where material has to be borrowed this shall only be done from borrow areas approved by
the Engineer and included in Item 3.3.2

The Cross-section(s) and measurements to be applied shall be in accordance with the design
standards of Volume 4, Manual A, Section E 3.1, as specified in the Drawings for this Contract, and
as instructed by the Engineer.

The terrace shall be horizontal in the cross-sectional direction and the longitudinal profile shall have a
maximum tolerance of + / - 15 mm when measured with a three-metre straight edge.

The compaction of the fill areas shall be carried out with a self propelled or towed roller with approved
total weight and dimension. A minimum of six (6) passes of compaction shall be applied or until no
roller imprint on the surface can be recognised.

The fill layers to be compacted shall not exceed 15cm loose and the soil shall be watered before
compaction takes place.
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QUALITY CONTROL:

Test Method Frequency Tolerance
Width of level terrace Tape every 100 m +/-50 mm
Longitudinal profile Three-metre S”‘.”"ght edge or by surveying every 20 m +/-15mm
instrument
Compaction Counting passes, checking imprint of roller comg(leectt(iagnroad 0

Note: Excavation of drains, Item 3.2.2 may only be started after the Works covered by this Item have

been approved by the Engineer.

WORK METHOD:

The Contractor may choose Labour, Equipment or a combination of both to carry out this ltem
depending on the degree of difficulty of the Work. Compaction, however, must be carried out using
approved compaction equipment.

Using Labour method of (re-) construction includes:
- cutting and/or filling of slots at 10 m intervals,
- cutting and filling as guided by the slots to construct a level road terrace or road sub-base,

- in case of missing material, excavate in approved borrow areas, haul with wheelbarrows and fill;
this work included in Item 3.3.2

- watering and compacting the fill layers not exceeding 15 cm loose with towed or self-propelled
roller.

Using Equipment method of (re-) construction includes:
- cut and fill to construct a level road terrace (road sub-base),
- in case of missing material, excavate in borrow areas, haul and fill,

- watering and compacting the fill layers not exceeding 15 cm loose with towed or self-propelled
roller.
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
3.2.1 |Excavation to level (m® > of cut to MBC
fill

Payment:

The Engineer will effect payment of the earthwork quantities completed for any completed
road length in the following Payment Certificate upon approval of the works.

September 2006
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BILL 3: EARTH WORKS
ITEM 3.2  (Re-) Construction of road formation
ITEM 3.2.2 Excavation of side, mitre, catch water and other specified drains

DESCRIPTION:

e This Item shall be applied when the road formation requires full (re-)construction. The Works shall be
carried out as detailed in Volume 4, Manual A, Sections E 3.2 and E 3.3

e The Item includes excavation of side drains, mitre drains, catch-water and other specified drains.

e The material from the side drains shall, where approved suitable by the Engineer, be thrown to the
centre of the road and used for the formation of the camber. Where additional material is required to
achieve the required camber, and following approval by the Engineer, the side drains may be
increased in width and depth to provide this additional material.

e The material from mitre and catch-water drains shall be neatly heaped along the lower side (valley
side) of the drains.

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, Sections B 2 and B 4, as specified in the Drawings for this contract, and as instructed by
the Engineer.

e This Item shall commence only after approval of ltem 3.2.1 (Excavation to level) by the Engineer.
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BILL 3: EARTH WORKS
ITEM 3.2 (Re-) Construction of road formation
ITEM 3.2.3 Form, water and compact road bed

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e Excavation of side drains consists of excavating the drain (rectangular profile), sloping from the ditch
bottom to the shoulder break point, and back sloping from outer ditch bottom line to the in-situ soil
slope. Where approved, the excavation material is thrown to the centre of the road to be used for the
formation of the camber.

e Excavation of mitre drains consists of excavating mitre drains at the established locations with the
correct outlet direction and gradient. The excavated material is deposited at the lower (valley side) of
the drain.

e Excavation of catch-water drains consists of excavating the drains at the established locations with
the correct outlet direction and gradient. The excavated material is deposited at the lower (valley side)
of the drain.

e The correct size and shape of drains is checked and controlled using templates of their respective
size. The gradient of drains is checked using boning rods or line level.

DESCRIPTION:

e Under this Item the camber is formed using primarily the material excavated from the side drains and
deposited in the road centre as outlined under Item 3.2.2.

e If using labour method of construction, the Works shall be carried out as detailed in Volume 4,
Manual A, Section E 3.2

e If using equipment method of construction, the formation shall be prepared in layers of loose material
not exceeding 15 cm.

e The Cross-section(s) and measurements to be applied shall be in accordance with the design
standards of Volume 4, Manual A, Section B 2, as specified in the Drawings for this Contract, and
as instructed by the Engineer.

e The longitudinal alignment of the completed formation shall have a maximum tolerance of + /- 15 mm
when measured with a three-metre straight edge.

e The compaction shall be carried out with a self propelled or towed roller with approved total weight
and dimension. A minimum six (6) passes of compaction shall be applied or unless no more roller
imprint on the surface can be recognised. The fill layers to be compacted shall not exceed 15cm
loose and the soil shall be watered before compaction takes place.

e The camber of the compacted formation shall have a cross fall of not less than 8%.

QUALITY CONTROL:
e Quality control tests for this Item shall be carried out together with the tests required for Item 3.2.3.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

Linear Metre AWD

3.2.2 Excavation of side, mitre, catch water and other specified drains. .
(m) > of drains

Payment: The Engineer will effect payment of any completed length of drains in the following Payment
Certificate upon approval of the works.
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WORK METHOD:

e The Contractor may choose Labour, Equipment or a Combination of both to carry out this Item
depending on the degree of difficulty of the Work. Compaction, however, must be carried out using
approved compaction equipment.

e When using Labour method of construction, this Item has to be carried out in combination with the
side drain excavation (Item 3.2.2) and includes:

- establish material pegs in the road centre; Volume 4, Manual A, Section E 3.2.1
- spread material, water and compact; Volume 4, Manual A, Section E 3.2.1

- spread material from side drain slopes and back slopes and form camber; Volume 4, Manual A,
Section E 3.2.2

- water and compact; Volume 4, Manual A, Section E 3.2.2
e Using Equipment method of construction includes:
- establish material pegs in the road centre,
- spread material from side drains in the centre of the road using a grader, water and compact,
- spread material from side drain slopes and back slopes and form camber using a grader,
- water and compact.
e Check the camber cross-fall frequently with the camber board.
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QUALITY CONTROL:

e Quality control tests for this Item shall be carried out together with the tests required for Item 3.2.2

and consist of:
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BILL 3: EARTH WORKS
ITEM 3.3 Provision of fill materials

ITEM 3.3.1 Preparation of borrow pit(s) consisting of clearing from vegetation and
removing topsoil

Test Method Frequency Tolerance
Width of formation (carriageway + Tape every 100 m +50 / -20 mm
shoulders)
Camber (cross-fall) Template every 20 m +/- 1%
Longitudinal profile Three-metre str{:ught edge or by surveying every 20 m +/-15 mm
instrument
Drain dimensions Template / Tape every 20 m +/-25mm
Mitre drains; numbers, location, . .
. ; . Counting, tape, line-level all 0
dimensions and gradient
Compaction Counting passes, checking imprint of roller completgd road 0
section
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Linear Metre
3.2.3 |Form, water and compact road bed. (m) > of AWD
formation

Payment: The Engineer will effect payment of any completed road length in the following Payment

Certificate upon approval of the works.
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DESCRIPTION:
e The Engineer shall approve quarries and their extent of exploitation.
e The Contractor shall carry out respective negotiations with landowners and communities.

e Before gravel can be excavated, quarry areas and adjacent areas where topsoil will be stockpiled
have to be cleared from all vegetation. Topsoil has to be removed and deposited in order to use it
again to reinstate the quarry at the end of Work.

e The Item consists of removing vegetation, crops, trees, roots, stumps, boulders, etc., from the gravel
excavation area and topsoil (overburden) to deposit areas as shown in the Drawings and/or as
directed by the Engineer. Waste material shall be dumped at places approved by the Engineer.
Burning of waste material shall only take place upon approval of the Engineer.

e The Item also consists of excavation of topsoil (overburden) including loading, hauling and stockpiling
at approved location(s).

WORK METHOD: Refer Volume 4, Manual A, Section E 3.4

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Works for this Item may be carried out consisting of the following activities:
- remove fences and structures from quarry and topsoil deposit areas,
- cut grass and bushes,
- cuttrees and remove stumps,
- grubroots,
- haul and deposit cut vegetation and debris outside the cleared areas at approved locations,
- burn deposited material if approved by the Engineer,
- excavate topsoil layer,
- load topsoil and haul to approved stockpile locations,
- stockpile topsoil neatly so that it can be reused for reinstatement of the quarry.

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions (cleared quarry area) Tape all * Zo?n/n; 200

MEASUREMENT AND PAYMENT:

Pay Item
No.

Unit of Method of

Description
P Measurement | Measurement

. . _ . ) Square Metre
Preparation of quarry site consisting of clearing vegetation and 2
removing topsoil (m")-> of

clearing quarry

331 AWD

Payment: The Engineer will effect payment of completed quarry clearing work in the following Payment
Certificate upon approval of the works.
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BILL 3: EARTH WORKS
ITEM 3.3 Provision of fill materials

ITEM 3.3.2 Excavation, hauling, placing, watering and compaction of approved fill
material in embankments and low spots to create a level road bench

DESCRIPTION:

e This Item shall be applied where an embankment (fill) has to be constructed to achieve the desired
road or formation level. The Works shall be carried out as detailed in Volume 4, Manual A, Section
E3.1.2

e The Item includes excavation of fill material from approved borrow areas, loading and hauling, filling
in layers not exceeding 15cm loose, watering and compacting.

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, Section B 2, as specified in the Drawings for this Contract, and as instructed by the
Engineer.

o Fill material required for the embankment shall be taken from borrow areas as specified in the
contract and approved by the Engineer.

e The compaction shall be carried out with a self propelled or towed roller with approved total weight
and dimension. A minimum six (6) passes of compaction shall be applied or unless no more roller
imprint on the surface can be recognised. The fill layers to be compacted shall not exceed 15cm
loose and the soil shall be watered before compaction takes place.
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QUALITY CONTROL:

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works. Compaction, however, must be carried out using
approved compaction equipment.

e Using Labour method of construction includes:
- establish profiles and levels; Volume 4, Manual A, Section E 3.1.2
- excavate and stockpile material in borrow pit,
- load into wheelbarrow or hauling equipment,
- haul to site, offload and spread in equal layers of not more than 15cm loose,
- water and compact using towed or self propelled roller.
e Using Equipment method of construction includes:
- establish profiles and levels,
- excavate and stockpile material in borrow pit,
- load onto hauling equipment,
- haul to site, offload and spread in equal layers of not more than 15cm loose,
- water and compact using towed or self propelled roller.

September 2006

Test Method Frequency Tolerance
Dimensions of embankment Tape, Profiles every 20 m +50/-20 mm
Longitudinal profile Three-metre strglght edge or by surveying every 20 m +/-15mm
instrument
Compaction Counting passes, checking imprint of roller completgd road 0
section
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Excavation, hauling, placing, watering and compaction of approved Cubic Metre
3.3.2 |fill material in embankments and low spots to create a level road (m® > of AWD
bench embankment fill

Payment: The Engineer will effect payment of earthwork quantities completed for any completed road

length in the following Payment Certificate upon approval of the works.

September 2006
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BILL 3: EARTH WORKS
ITEM 3.4 Excavation of Rock

DESCRIPTION:
e This Item consists of excavating rock and depositing the split rock pieces outside the cleared area.
e Stones from rock excavation may be used for stone masonry or sour checks.

e Any cracked or loose pieces of rock along the edges of the excavated area shall be removed as they
may constitute a safety hazard.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 3: EARTH WORKS
ITEM 3.5 Construction of footpath/track formation
ITEM 3.5.1 Excavation to level

WORK METHOD: Refer Volume 4, Manual A, Section E 2.4

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Item may be carried out using any of the following methods:
- excavating soft rock using picks,
- splitting using fire and water method,
- splitting using wedges and feathers,
- ripping using equipment,
- drilling and blasting with explosives.
e  Strict safety regulations must be adhered to when excavating rock.

e Care must be taken when using explosives and the relevant rules and regulations strictly adhered to.
All unauthorised persons shall be banned from the Site.

e Split boulder pieces can be loaded into wheelbarrows and deposited outside the cleared area. In
cases where structures and scour checks have to be built using rubble stones, the Contractor is
advised to stockpile stones neatly for future use at locations approved by the Engineer.

DESCRIPTION:
e This Item shall be applied when the path formation requires full construction.

e Excavation to level comprises the cutting of material to form a level bench or platform and placing the
excavated material as fill, or in spoil areas approved by the Engineer.

e When using labour, the works shall be carried out as detailed in Volume 4, Manual A, Section E
3.1.1

¢ In the case where material has to be borrowed this shall only be done from borrow areas approved by
the Engineer and included in Item 3.6.2

e The Cross-section(s) and measurements to be applied shall be in accordance with the design
standards of Volume 4, Manual A, Section E 3.1, as specified in the Drawings for this Contract, and
as instructed by the Engineer.

e The terrace shall be horizontal in the cross-sectional direction and the longitudinal profile shall have a
maximum tolerance of + / - 15 mm when measured with a three-metre straight edge.

e The compaction of the fill areas shall be carried out where ever possible with a self propelled or
towed roller with approved total weight and dimension. A minimum of six (6) passes of compaction
shall be applied or until no roller imprint on the surface can be recognised. In circumstances where
the use of mechanical compaction is not practical, compaction may be undertaken using hand
rammers. In such cases material shall be compacted such that under the influence of a rammer
weighing 10kg no imprint shall be made on the soil surface.

e The fill layers to be compacted shall not exceed 15cm loose and the soil shall be watered before
compaction takes place.

QUALITY CONTROL.:
e Rock excavation areas and excavation edges to be free from loose stones and splitters.
e Excavated stones removed and deposited at locations approved by the Engineer.

MEASUREMENT AND PAYMENT:

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work. Compaction, however, must be carried out using
approved compaction equipment.

e Using Labour method of construction includes:
- cutting and/or filling of slots at 10 m intervals,
- cutting and filling as guided by the slots to construct a level road terrace or road sub-base,

- in case of missing material, excavate in approved borrow areas, haul with wheelbarrows and fill;
this work included in Item 3.6.2

- watering and compacting the fill layers not exceeding 15 cm loose with towed or self-propelled

Pay Item Description Unit of Method of
No. P Measurement | Measurement
34 Excavation of rock Day Work AWD

Payment:

The Engineer will firstly, approve this Work to be performed, and secondly, effect payment
for the Work in the following Payment Certificate upon completion and approval of the Work.

September 2006

roller or hand rammer (10 kg).

QUALITY CONTROL:

Test Method Frequency Tolerance

Width of level terrace Tape every 100 m +/-50 mm

Three-metre straight edge or by surveying

Longitudinal profile instrument

every 20 m +/-15mm

Counting passes, checking imprint of completed road

Compaction roller/ 10 kg hand rammer section

Note: Excavation of drains, Item 3.5.2 may only be started after the Works covered by this Item have
been approved by the Engineer.

September 2006
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
3.5.1 |Excavation to level (m® > of cutto MBC
fill

Payment:

The Engineer will effect payment of the earthwork quantities completed for any completed
road length in the following Payment Certificate upon approval of the works.
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BILL 3: EARTH WORKS
ITEM 3.5. Construction of track/path formation
ITEM 3.5.2 Excavation of side, mitre, catch water and other specified drains

DESCRIPTION:

e This Item shall be applied when the track/footpath formation requires full construction. The Works
shall be carried out as detailed in Volume 4, Manual A, Sections E 3.2 and E 3.3

e The Item includes excavation of side drains, mitre drains, catch-water and other specified drains.

e The material from the side drains shall, where approved suitable by the Engineer, be thrown to the
centre of the path and used for the formation of the camber opr within edged steps. Where additional
material is required to achieve the required camber, and following approval by the Engineer, the side
drains may be increased in width and depth to provide this additional material.

e The material from mitre and catch-water drains shall be neatly heaped along the lower side (valley
side) of the drains.

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, Sections B 2 and B 4, as specified in the Drawings for this contract, and as instructed by
the Engineer.

e This Item shall commence only after approval of Iltem 3.5.1 (Excavation to level) by the Engineer.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e Excavation of side drains consists of excavating the drain (rectangular profile), sloping from the ditch
bottom to the shoulder break point, and back sloping from outer ditch bottom line to the in-situ soil
slope. Where approved, the excavation material is thrown to the centre of the path to be used for the
formation of the camber.

e Excavation of mitre drains consists of excavating mitre drains at the established locations with the
correct outlet direction and gradient. The excavated material is deposited at the lower (valley side) of
the drain.

e Excavation of catch-water drains consists of excavating the drains at the established locations with
the correct outlet direction and gradient. The excavated material is deposited at the lower (valley side)
of the drain.

e The correct size and shape of drains is checked and controlled using templates of their respective
size. The gradient of drains is checked using boning rods or line level.

QUALITY CONTROL.:
e Quality control tests for this Item shall be carried out together with the tests required for Iltem 3.5.3.

September 2006

MEASUREMENT AND PAYMENT:

Pay Item Describtion Unit of Method of
No. P Measurement | Measurement

Linear Metre AWD

3.5.2 Excavation of side, mitre, catch water and other specified drains. .
(m) - of drains

Payment: The Engineer will effect payment of any completed length of drains in the following Payment
Certificate upon approval of the works.

September 2006




Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 3: EARTH WORKS
ITEM 3.5 Construction of path formation
ITEM 3.5.3 Form, water and compact path bed

DESCRIPTION:

e Under this Item the camber is formed using primarily the material excavated from the side drains and
deposited in the road centre as outlined under Item 3.5.2.

e |If using labour method of construction, the Works shall be carried out as detailed in Volume 4,
Manual A, Section E 3.2

¢ If using equipment method of construction, the formation shall be prepared in layers of loose material
not exceeding 15 cm.

e The Cross-section(s) and measurements to be applied shall be in accordance with the design
standards of Volume 4, Manual A, Section B 2, as specified in the Drawings for this Contract, and
as instructed by the Engineer.

e The longitudinal alignment of the completed formation shall have a maximum tolerance of + /- 15 mm
when measured with a three-metre straight edge.

e The compaction shall be carried out where ever possible with a self propelled or towed roller with
approved total weight and dimension. A minimum six (6) passes of compaction shall be applied or
unless no more roller imprint on the surface can be recognised. In circumstances where the use of
mechanical compaction is not practical compaction may be undertaken using hand rammers. In such
cases material shall be compacted such that under the influence of a rammer weighing 10kg no
imprint shall be made on the soil surface.

e The fill layers to be compacted shall not exceed 15cm loose and the soil shall be watered before
compaction takes place.

e The camber of the compacted formation shall have a cross fall of not less than 8%.

Contract Documentation Manuals
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QUALITY CONTROL:

e Quality control tests for this Item shall be carried out together with the tests required for Item 3.2.2

and consist of:

WORK METHOD:

e The Contractor may choose Labour, Equipment or a Combination of both to carry out this Item
depending on the degree of difficulty of the Work. Compaction, however, must be carried out using
approved compaction equipment.

e When using Labour method of construction, this Item has to be carried out in combination with the
side drain excavation (Item 3.5.2) and includes:

- establish material pegs in the path centre; Volume 4, Manual A, Section E 3.2.1
- spread material, water and compact; Volume 4, Manual A, Section E 3.2.1

- spread material from side drain slopes and back slopes and form camber; Volume 4, Manual A,
Section E 3.2.2

- water and compact; Volume 4, Manual A, Section E 3.2.2
e Check the camber cross-fall frequently with the camber board.

September 2006

Test Method Frequency Tolerance
Width of formation (carriageway + Tape every 100 m +50 /-20 mm
shoulders)
Camber (cross-fall) Template every 20 m +/- 1%
Longitudinal profile Three-metre stralght edge or by surveying every 20 m +/-15mm
instrument
Drain dimensions Template / Tape every 20 m +/-25mm
Mitre dralng; numbers, Io_catlon, Counting, tape, line-level All 0
dimensions and gradient
Compaction Counting passes, checking imprint of roller completgd path 0
section
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Linear Metre
3.5.3 |Form, water and compact path bed. (m) - of AWD
formation

Payment: The Engineer will effect payment of any completed path length in the following Payment
Certificate upon approval of the works.

September 2006
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BILL 3: EARTH WORKS
ITEM 3.6 Provision of fill materials

ITEM 3.6.1 Preparation of borrow pit(s) consisting of clearing from vegetation and
removing topsoil

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 3: EARTH WORKS
ITEM 3.6 Provision of fill materials

ITEM 3.6.2 Excavation, hauling, placing, watering and compaction of approved fill
material in embankments and low spots to create a level path bench

DESCRIPTION:
e The Engineer shall approve quarries and their extent of exploitation.
e The Contractor shall carry out respective negotiations with landowners and communities.

o Before gravelffill can be excavated, quarry areas and adjacent areas where topsoil will be stockpiled
have to be cleared from all vegetation. Topsoil has to be removed and deposited in order to use it
again to reinstate the quarry at the end of Work.

e The Item consists of removing vegetation, crops, trees, roots, stumps, boulders, etc., from the
gravelffill excavation area and topsoil (overburden) to deposit areas as shown in the Drawings and/or
as directed by the Engineer. Waste material shall be dumped at places approved by the Engineer.
Burning of waste material shall only take place upon approval of the Engineer.

e The Item also consists of excavation of topsoil (overburden) including loading, hauling and stockpiling
at approved location(s).

WORK METHOD: Refer Volume 4, Manual A, Section E 3.4

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Works for this Item may be carried out consisting of the following activities:
- remove fences and structures from quarry and topsoil deposit areas,
- cutgrass and bushes,
- cuttrees and remove stumps,
- grubroots,
- haul and deposit cut vegetation and debris outside the cleared areas at approved locations,
- burn deposited material if approved by the Engineer,
- excavate topsoil layer,
- load topsoil and haul to approved stockpile locations,
- stockpile topsoil neatly so that it can be reused for reinstatement of the quarry.

DESCRIPTION:

e This Item shall be applied where an embankment (fill) has to be constructed to achieve the desired
road or formation level. The Works shall be carried out as detailed in Volume 4, Manual A, Section
E3.1.2

e The Item includes excavation of fill material from approved borrow areas, loading and hauling, filling
in layers not exceeding 15cm loose, watering and compacting.

e The measurements to be applied shall be in accordance with the design standards of Volume 4,
Manual A, Section B 2, as specified in the Drawings for this Contract, and as instructed by the
Engineer.

e Fill material required for the embankment shall be taken from borrow areas as specified in the
contract and approved by the Engineer.

e The compaction shall be carried out where ever possible with a self propelled or towed roller with
approved total weight and dimension. A minimum six (6) passes of compaction shall be applied or
unless no more roller imprint on the surface can be recognised. In circumstances where the use of
mechanical compaction is not practical compaction may be undertaken using hand rammers. In such
cases material shall be compacted such that under the influence of a rammer weighing 10kg no
imprint shall be made on the soil surface.

e The fill layers to be compacted shall not exceed 15cm loose and the soil shall be watered before
compaction takes place.

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions (cleared quarry area) Tape all * Zognllm' 200
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement

. ) . ) ) Square Metre
Preparation of quarry site consisting of clearing vegetation and 5
removing topsoil (m°)-> of

clearing quarry

3.6.1 AWD

Payment: The Engineer will effect payment of completed quarry clearing work in the following Payment
Certificate upon approval of the works.

September 2006

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works. Compaction, however, must be carried out using
approved compaction equipment.

e Using Labour method of construction includes:
- establish profiles and levels; Volume 4, Manual A, Section E 3.1.2
- excavate and stockpile material in borrow pit,
- load into wheelbarrow or hauling equipment,
- haul to site, offload and spread in equal layers of not more than 15cm loose,
- water and compact using towed or self propelled roller.
e Using Equipment method of construction includes:
- establish profiles and levels,
- excavate and stockpile material in borrow pit,
- load onto hauling equipment,
- haul to site, offload and spread in equal layers of not more than 15cm loose,
- water and compact using towed or self propelled roller.

QUALITY CONTROL:

Test Method Frequency Tolerance

Dimensions of embankment Tape, Profiles every 20 m +50/-20 mm

Three-metre straight edge or by surveying

Longitudinal profile instrument

every 20 m +/-15mm

completed road

Compaction Counting passes, checking imprint of roller section

September 2006
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MEASUREMENT AND PAYMENT:

Pay Iltem Description Unit of Method of
No. P Measurement | Measurement
Excavation, hauling, placing, watering and compaction of approved Cubic Metre
3.6.2 ([fill material in embankments and low spots to create a level road (m3) - of AWD
bench embankment fill

Payment: The Engineer will effect payment of earthwork quantities completed for any completed road
length in the following Payment Certificate upon approval of the works.

September 2006
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BILL 3: EARTH WORKS
ITEM 3.7 Excavation of Rock

DESCRIPTION:
e This Item consists of excavating rock and depositing the split rock pieces outside the cleared area.
e Stones from rock excavation may be used for stone masonry or sour checks.

e Any cracked or loose pieces of rock along the edges of the excavated area shall be removed as they
may constitute a safety hazard.

WORK METHOD: Refer Volume 4, Manual A, Section E 2.4

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Item may be carried out using any of the following methods:
- excavating soft rock using picks,
- splitting using fire and water method,
- splitting using wedges and feathers,
- ripping using equipment,
- drilling and blasting with explosives.
e Strict safety regulations must be adhered to when excavating rock.

e Care must be taken when using explosives and the relevant rules and regulations strictly adhered to.
All unauthorised persons shall be banned from the Site.

e Split boulder pieces can be loaded into wheelbarrows and deposited outside the cleared area. In
cases where structures and scour checks have to be built using rubble stones, the Contractor is
advised to stockpile stones neatly for future use at locations approved by the Engineer.

QUALITY CONTROL.:
e Rock excavation areas and excavation edges to be free from loose stones and splitters.
e Excavated stones removed and deposited at locations approved by the Engineer.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

3.7 Excavation of rock Day Work AWD

Payment: The Engineer will firstly, approve this Work to be performed, and secondly, effect payment
for the Work in the following Payment Certificate upon completion and approval of the Work.

September 2006
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BILL 4:

ITEM 4.1

ITEM4.1.1
ITEM 4.1.2
ITEM 4.1.3
ITEM4.1.4

DRAINAGE WORKS

Provide and install scour checks

Using stones for Community Access Roads
Using sticks for Community Access Roads
Using stones for paths and tracks

Using sticks for paths and tracks

Contract Documentation Manuals
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BILL 4:

ITEM 4.2
ITEM4.2.1
ITEM 4.2.2

DRAINAGE WORKS

Excavation of foundation for drainage structures

In soil not more than 1m deep
In soil more than 1m deep

DESCRIPTION:

DESCRIPTION:

Where longitudinal drain gradients exceed 4%, water flows at a speed that can cause erosion. Scour
checks are small dams or steps in the drain, which reduce the velocity of the water flow.

The Works shall be carried out as detailed in contract drawings
Scour checks are built using either stones or sticks, as instructed by the Engineer.

e Intervals at which scour checks are constructed depends on the gradient of the drain:
Gradient of Road/Path| 4% or less 5% 6% 7% 8% 9% 10% >10%
Scour Check Spacing | not required 20m 15m 10m 7.5m 6m 5m 4m

WORK METHOD:

The Contractor shall apply Labour method of work for this Item.
Constructing scours checks using stones consists of:

- collect stones of adequate size and haul to site,

- stones to be of minimum 20 kg weight,

- excavate foundation trench and apron bottom,

- place stones, backfill and compact with hand rammer or sledgehammer. Use scour check
template for correct shape;

Constructing scours checks using sticks consists of:

- cut sticks of adequate size and timber quality and haul to site,

- sticks to have minimum diameter of 5 cm and minimum 40 cm length,

- excavate apron bottom,

- ram sticks into the ground using a sledgehammer. Use scour check template for correct shape;

e This Item consists of excavating foundation trenches for culvert head and wing walls, other minor

structures, retaining walls and gabion structures.

The depth and width of excavation shall be carried out as specified in the Drawings and/or as directed
by the Engineer.

The bottoms of excavations shall be hand finished to provide a uniform and smooth footing.

The excavated material shall be deposited well outside the trench and spoil material shall be
deposited as and where directed by the Engineer. Excavated material may, where suitable, be
utilised for backfill as approved by the Engineer.

Suitable and effective drainage shall be provided for foundation trenches to prevent ingress of water
into excavations and to keep the trenches dry.

No foundation work shall be paid before the excavation dimensions, depth and finishing has
been approved by the Engineer.

The Contractor shall take all necessary precautions to safeguard the stability and safety of the
excavations.

WORK METHOD: (FC)

The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

The Work for this Item may be carried out consisting of the following activities:

- set out trench width and length ,

- excavate using labour or equipment and deposit material well outside the trench,
- in case of spoil, haul material to approved dumping locations,

- hand finish excavation to the required level(s) and dimensions,

- provide drainage for trench(s) if required to keep them dry.

QUALITY CONTROL:

QUALITY CONTROL:

Test Method Frequency Tolerance
Spacing of scour checks Tape all +/-20cm
Shape Template all -
MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
4.1.1 |Provide and install scour checks using stones
4.1.2 |Provide and install scour checks using sticks Number AWD
4.1.3 |Provide and install scour checks using stones ('\éﬁg?ksm

4.1.4 |Provide and install scour checks using sticks

Payment: The Engineer will effect payment of the number of scour checks installed in the following
Payment Certificate upon approval of the works.

September 2006

Test Method Frequency Tolerance
Dimensions Tape all + /-50 mm
Trench bottom; level(s), uniformity Line level, Straight edge and spirit level all + /-10 mm
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Excavation of foundation for drainage structures: Cubic Metre
4.2.1 |In soil not more than 1m deep (m®>> of AWD
4.2.2 |In soil more than 1m deep excavation

Payment: The Engineer will effect payment of completed foundation excavation in the following
Payment Certificate upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

MEASUREMENT AND PAYMENT:

ITEM 4.3  Supply and install concrete culvert pipe rings Pay Item Description Unit of Method of

ITEM 4.3.1 600 mm diameter No. Measurement | Measurement

ITEM 4.3.2 900 mm diameter Supply and install concrete culvert pipe rings

ITEM 4.3.3 1200 mm diameter 222 ggg m 3:2222: (E;‘;a;f“:j:vrzn AW

ITEM 4.3.4 450mm diameter 433 11200 mm diameter pipe

DESCRIPTION: 4.3.4 |450mm diameter

e The cullvert is a cross drain built under the road and its function is to lead water from the upper to the Payment: The Engineer will effect payment of completed culvert lines in the following Payment
lower side of the road. Certificate upon approval of the works.

e This Item consists of supplying the concrete pipe rings, excavating the trench including inlet and
outlet, laying and joining the rings, backfilling the trench and, if required, constructing a ramp over the
culvert.

e Culvert head and wing walls and aprons are not included in this Item but are covered in Items
4.6 and 4.7.

e The Works shall be carried out as detailed in the contract drawings

e The pipe rings shall be of plain concrete with ogee joints of concrete Class 20, at least 28 days cured
and, where possible, manufactured on site. If the pipe rings are not manufactured on site the supplier
must be approved by the Engineer.

e The culvert gradient including the outlet shall be minimum 2%.

e Sealing of joints shall be done with mortar 1 : 4

e Backfilling shall be done with approved material and compacting in layers not exceeding 15 cm loose.
e Ramps shall be shaped to achieve a minimum overfill of 3/4 of the pipe diameter.

e The disposal of surplus material shall be done at locations approved by the Engineer.

e On high traffic roads, excavation of trench(s) and lying of pipe rings shall be carried out in stages to
allow vehicles to pass. Installation work shall wherever possible start from the outlet side. Adequate
traffic signs shall be provided.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e The Work for this Item may be carried out consisting of the following activities:
- supply plain concrete culvert pipe rings,
- excavate trench including Inlet and outlet with minimum 2% gradient > establish levels,
- shape culvert bed,
- place pipe rings and join them,
- build head, wing walls and aprons (Items 4.6 and 4.7) = as specified in Drawings,
- backfill and compact in layers not exceeding 15 cm loose,
- shape ramp over culvert.

QUALITY CONTROL:

Test Method Frequency Tolerance
Culvert ring quality Visual randomly
Culvert length Tape all + /-10 mm
Inlet level Line level, Boning rods all + /-10 mm
Gradient Line level, Boning rods all + /-1%
Sealed Joints Visual all

September 2006 September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.5 Demolish existing structures and cart away debris

DESCRIPTION:

e This Item consists of demolishing existing structures or parts of structures as directed by the
Engineer, and carting away the debris.

e Stones or concrete blocks of good quality from demolished structures may be re-used for new
structure works.

e The debris shall be dumped at a place approved by the Engineer.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 4: DRAINAGE WORKS

ITEM 4.6 Provide material and build cement bound masonry work in
ITEM 4.6.1 Stones

ITEM 4.6.2 Concrete blocks

ITEM 4.6.3 Dressed Stone

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e This Item consists of:
- demolishing the existing structure or structure parts, either using labour or equipment,

- separating of good quality stones or concrete blocks from debris to be re-used for other structure
works,

- loading of debris and hauling to approved dumping locations.

DESCRIPTION:

e This Item consists of providing all the required material, including cement, sand, stones or concrete
blocks, and building cement bound masonry walls and aprons as specified in the Drawings and
directed by the Engineer.

e The workmanship shall be in accordance with the contract drawings
e The mortar mix shall be of 1:4;
e Joints do not require pointing but must be trawled off flush with the surface.

e The joints shall be between 10 and 40 mm thick and bonding shall allow a minimum overlap of 1/4
stone length.

e The shape of the dressed block shall be such that all angles on elevation, side and end plan shall be
nominally 90 degrees, and its dimensions and weight are as detailed on the drawings.

QUALITY CONTROL.:
e Demolishing work and dumping as instructed.

e Where the structure is to be replaced with a new structure, the equivalent volume of excavation
performed in this Item shall be taken into account when determining the unit rates for Items 4.3
and/or 4.4.

e Where the demolished structure is not to be replaced, the equivalent volume of excavation performed
in this Item shall be filled in accordance with Item 3.3.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

45 Demolishing of existing structures and cart away debris Lump Sum MBC

Payment: The Engineer will effect payment of demolished structures or structure parts as a Lump Sum
in the following Payment Certificate upon approval of the works.

September 2006

WORK METHOD:

e The Contractor shall apply Labour method of work for this Item.

e The work for this Iltem may be carried out consisting of the following activities:
- supply sand and cement,

- collect stones of minimum 20kg weight and of good quality, dressed stones shall be of a quality
as stated above or concrete blocks as required by the Drawings or as directed by the Engineer,

- mix mortar of mix 1:4 ,
- build masonry walls or aprons as per the Drawings and/or as directed by the Engineer,

- protect completed work from direct sunshine for at least 14 days and keep wall crowns and
aprons wet for at least 7 days.

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all + /-10 mm
Levels Line level, Straight edge and spirit level all + /-10 mm
Mortared joints to be fully filled Visual all -

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

Provide material and build cement bound masonry work in:
4.6.1 |Stones

4.6.2 |Concrete blocks

4.6.3 |Dressed stones

Cubic Metre
(m*)> of MAP/AWD

masonry work

Payment: The Engineer will effect payment of completed masonry work of any completed structure in
the following Payment Certificate upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.7  Provide stones and build dry stone masonry walls

DESCRIPTION:

e This Item consists of providing good quality stones and building dry stone masonry walls as specified
in the Drawings and directed by the Engineer.

¢ The workmanship for all structures shall be in accordance with the contract drawings

e The workmanship for retaining walls shall be in accordance with the Drawings and as directed by the
Engineer.

e The Bonding shall allow a minimum overlap of 1/4 stone length. The biggest stones shall be in the
bottom layers of the wall.

e Where necessary stones shall be dressed to provide the top and the bottom face with parallel sides
e The top layer shall be bonded with 1:4 cement sand mortar.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 4: DRAINAGE WORKS

ITEM 4.10 Provide, place and compact hardcore foundation layer for structures

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.
e The Work for this Item may be carried out consisting of the following activities:

- collect stones of minimum 20kg weight and of good quality as required by the Drawings or as
directed by the Engineer,

- build masonry as per the Drawings and/or as directed by the Engineer,

- backfill in layers whenever one course of stones has been placed,

- ifinstructed provide the wall with a cement mortar crown,

- protect cement crown from direct sunshine for 14 days and keep crown wet for 7 days.

DESCRIPTION:

e Hardcore beds required for structure work shall be as specified in the Drawings and as directed by
the Engineer.

e The Item includes supplying approved hardcore material, placing and compacting.

e The longer dimension of the hardcore stones shall not be less than 20 cm and the smaller dimension
not less than 10 cm

e The stones shall be placed upright and packed as close as possible. Voids shall be filled with smaller
stones

e The hardcore layer shall be compacted using a hand operated vibrating roller. Where this is not
practical the hardcore shall be well rammed with hand rammers.

WORK METHOD:

e The Contractor shall apply Labour method of work for this Item. However, compaction shall be
carried out using a vibrating pedestrian roller.

e The Work for this Item may be carried out consisting of the following activities:
- supply hard core stones,
- place the stones upright and wedge them with smaller stones,
- compact with pedestrian vibrating roller - fill additional voids with more smaller stones,
- ensure a uniform and level surface is achieved.

QUALITY CONTROL:

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all +/-50 mm
Levels Line level, Straight edge and spirit level all + /-20 mm
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
4.7 Provide stones and build dry stone masonry walls (m*> of MAP/AWD
masonry work

Test Method Frequency Tolerance
Dimensions and level Tape, line level and straight edge all + /-20 mm
Compaction Visual all -
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
(m®~>> of
4.10 |Provide, place and compact hardcore foundation layer for structures hardcore MAP/AWD
compacted

Payment: The Engineer will effect payment of completed masonry work of any completed structure in
the following Payment Certificate upon approval of the works.

September 2006

Payment: The Engineer will effect payment of compacted hard core layer(s) in the following Payment
Certificate upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.11 Provide, cast and cure concrete in class:
ITEM 4.11.1 Class Lean (1:4:8)

ITEM 4.11.2 Class 15 (1:3:6)

ITEM 4.11.3 Class 20 (1:2:4)

DESCRIPTION:

e This Item consist of providing concrete materials, mixing, placing, compacting and curing concrete for
structural work as specified in the Drawings and as directed by the Engineer.

e Class lean (1:4:8) is concrete used for blinding.
e Class 15 (1:3:6) is mass concrete usually without reinforcement.
e Class 20 (1:2:4) is structural concrete with reinforcement.

e Sand for concrete mixing shall be clean river sand, free from dust, lumps, soft or flaky particles,
organic matter.

e Aggregates shall be well graded and free from organic material.

e Water shall be clean and free from oil and shall not contain any impurities that may affect concrete
durability.

e The water / cement ratio shall not be more than 0.5.

e Concrete works for small structures shall be carried out to the line and level indicated on the
drawings.

e Concrete works for larger structures shall be carried out as specified in the drawings and as directed
by the Engineer.

e Cast concrete elements shall be protected from direct sunshine for 14 days.
e Concrete slabs and wall crowns shall be kept wet for 7 days.

e No concrete shall be cast unless the formwork, reinforcement and hardcore bed have been
checked and approved by the Engineer.

WORK METHOD:

e The Contractor shall apply Labour method of work for this Item. Mixing shall be done using a
mechanical mixer and compacting using a vibrating poker.

e The Work for this Item may be carried out consisting of the following activities:
- supply approved cement, sand and aggregates,
- mix concrete using labour or mechanical mixer,
- cast concrete in equal layers not exceeding 30 cm,
- compact or vibrate concrete,
- protect concrete form direct sunshine for 14 days and
- keep slabs and wall crowns wet for 7 days.

QUALITY CONTROL:

Test Method Frequency Tolerance
Workability and mix of concrete Slump test |As directed by Engineer| + /- 25 mm of the required slump
Quiality of cast concrete Visual all No honey comb
Dimensions (completed concrete work) Tape all +20mm /- 10mm

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

September 2006
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Provide, cast and cure concrete in class:

Cubic Metre
4111 Class lean (1:4:8) (m3)9 ofcast | MAP/AWD
4.11.2 Class 15 (1:3:6) concrete
4113 Class 20 (1:2:4)

Payment: The Engineer will effect payment of cast concrete for any completed structure following
removal of all formwork in the following Payment Certificate and upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.12 Provide gabion baskets/mattresses and stones, place and fill baskets
ITEM 4.12.1 Provide gabion baskets and stones, place and fill baskets
ITEM 4.12.2 Provide gabion mattresses and stones, place and fill mattresses

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 4: DRAINAGE WORKS

ITEM 4.13 Provide material and build grouted stone pitching,
ITEM 4.13.1 Grouted stone pitching, 150 mm thickness
ITEM 4.13.2 Grouted stone pitching, 300mm thickness

DESCRIPTION:

e Gabions are weld/wire mesh boxes filled with stones and may be used as components of structures,
as retaining walls and for erosion protection.

e This Item includes supplying the gabion baskets, placing and filling the baskets with stones as
specified in the contract drawings and as directed by the Engineer.

e Gabion baskets are supplied in different sizes. The correct size to be used shall be specified in the
Drawings and/or as directed by the Engineer.

e Gabion baskets shall be tied together with 3 mm galvanised wire securing all edges at 15 cm
intervals.

e Filling shall be done with stones of similar size and shape as used for dry stone masonry. The stones
have to be packed as if constructing a dry stone masonry wall ensuring adequate bonding.

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.
e The Work for this Item may be carried out consisting of the following activities:
- supply gabion baskets of the specified size,
- collect stones of size and shape which allows dry stone masonry,
- place the gabion baskets in the excavated foundation trench (Iltem 4.2),
- assemble the gabion baskets;
- fill gabion baskets with dry stone masonry,
- close gabion and secure lid = continue with next gabion course,
- back fill gabions after each course (Item 4.14).

DESCRIPTION:
e Stone pitching is required to protect soil surfaces from erosion. This may be in drains, on slopes or
riverbanks.

e The Item consists of levelling the area to be covered with stone pitching, collecting stones, laying
stones, mortaring the joints and constructing weep holes.

e The area to be covered with stone pitching shall be trimmed to level and/slope indicated on the
Drawings and as directed by the Engineer. The prepared surface shall be firm and well compacted.

e Stones shall be placed in full contact with the surface and bedded into mortar (grout) of mixture 1:4
and at a minimum thickness of 150 mm.

e The mortar shall be troweled off flush with the surface of the stones.

e Weep holes shall be provided to stone pitching on slopes at an average frequency of one per square
meter unless otherwise directed by the Engineer.

e The surface of the stone pitching shall be protected from direct sunshine and kept moist for 7 days

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions and level Tape all + 100mm / - 50mm
Workmanship; placing, tying, filling Visual all -

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.
e The Work for this Item may be carried out consisting of the following activities:
- supply cement and sand for grouting and mix mortar (water / cement ratio = 1.4),
- collect stones, not smaller than 15cm thickness,
- trim and level area to be covered and compact where necessary,
- place stones in mortar and towel surface flush with stones,
- construct weep holes (use stacks or banana stems of min. 10 cm diameter),
- cover stone pitching area to protect from direct sunshine and keep moist for 7 days.

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre

Provide gabion baskets and stones, place and fill baskets, 2 x 1 x 1m 3
412.1 (m*)-> of placed AWD
and filled gabion

Provide gabion matresses and stones, place and fill baskets, 6 x 2 x | Cubic Metre

4122 |0.3m (m*)- of placed AWD
and filled gabion

Payment: The Engineer will effect payment of completed gabion work in the following Payment
Certificate upon approval of the works.

September 2006

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all +/-50 mm
Workmanship; placing, grouting Visual all -

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Square Metre
4.13.1 |Provide material and build grouted stone pitching, 150 mm thickness | (m?)-> of stone | MAP/AWD
pitching
Square Metre
4.13.2  |Provide material and build grouted stone pitching, 300 mm thickness | (m?)-> of stone | MAP/AWD
pitching

Payment: The Engineer will effect payment of completed stone pitching work in the following Payment
Certificate upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.14 Provide selected material and backfill structures

Contract Documentation Manuals Technical Specifications: Community Access Support

DESCRIPTION:

e Backfilling is required for structures including their approaches, retaining walls and wing walls on
structures, gabions, etc. Note; backfilling of culvert lines is included in the Items for reinforced
concrete culvert installation, 4.3.

e The Item consist of excavation, loading and hauling of approved selected material, backfilling,
watering and compacting.

e Material for backfilling has to be approved by the Engineer. Where material from the excavation (ltem
4.2) meets the Specifications, this may be used as backfill material provided it has been approved by
the Engineer.

e The backfill material shall be filled in layers not exceeding 15 cm loose.

e Each layer shall be compacted with hand rammers for backfill of retaining walls and wing walls,
gabions, etc., and equipment for approaches to structures. The material to be compacted shall be
watered where necessary.

e Backfilling shall not be done until after 14 days from the date when the cement bound masonry of
concrete walls were constructed/cast.

e Stone filters behind walls shall be placed as specified in the Drawings and as directed by the
Engineer.

BILL 4: DRAINAGE WORKS

ITEM 4.15 Excavate water diversions and/or construct barriers

DESCRIPTION:

e This Item consists of excavating water diversions for structure works and/or building water barriers
using soil or sandbags to keep the water away from the area where the structure will be constructed.
The Item also includes all maintenance work that might be necessary during the use of diversions
and barriers, and removal of, to the satisfaction of the Engineer, all diversions and barriers on
completion of structural construction works.

e The length, depth and width of water diversions shall be excavated as specified in the Drawings and
as directed by the Engineer.

e Water barriers consisting of dams reinforced with wooden stacks or made of sandbags shall be
erected as specified in the Drawings and as directed by the Engineer.

e The excavated material shall be deposited well outside the excavated canal in order to ensure that it
shall not fall back into the canal.

e The Contractor shall take the necessary precautions to safeguard the stability and safety of the
excavations and barriers and maintain them at all times.

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e This Item consists of:
- excavate approved materials and stockpile,
- load and haul,
- off load and spread in layers not exceeding 15 cm loose,
- water if material is too dry until approximate optimum moisture content is reached,
- compact with hand rammers all fill behind retaining walls,
- compact with pedestrian vibrating roller all fills on approaches to structures,
- care to be taken during compaction so as to not damage the structure.

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all -
Compaction Visual random -

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e The Work for this Item may be carried out consisting of the following activities:
- set out diversion / barrier widths, lengths and levels,
- excavate, using labour or equipment and deposit material well outside the canal,

- fill sandbags with sand / soil and erect barriers. Sand bags shall be well stacked to ensure
overlapping from course to course,

- the sides of canal diversions and barriers may require reinforcement using large sticks rammed
well into the ground,

- maintain the canal diversions and barriers throughout their period of use, e.g. inspect daily,
remove debris and silt, protect sides from erosion, replace defective sandbags, etc.

- removal of all diversions and barriers on completion of structural construction works to the
satisfaction of the Engineer.

MEASUREMENT AND PAYMENT:

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all +/-100 mm
Canal bottom; level(s), uniformity Line level, boning rods all +/-50 mm

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
414 Provide selected material and backfill structures (m3)9 of fill MAP/AWD

Payment: The Engineer will effect payment of completed backfilling work in the following Payment
Certificate upon approval of the works.

September 2006

Pay Item Description Unit of Method of
No. P Measurement | Measurement
4.15 Excavate water diversions and/or construct barriers Lump Sum AWD

Payment: The Engineer shall effect payment for this Item in proportion to the total value of the Works
performed at the time of preparation of the next Payment Certificate.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.16 Clear swamps for structures, 50m upstream from inlet and 100m downstream
from outlet of structure over full width of structure including head and wing
walls

DESCRIPTION:

e This Item consists of clearing the area adjacent to structures up- and downstream from vegetation
and debris to allow for the free flow of water.

e The area to be cleared shall be:
- 50 m upstream and as wide as the structure including its wing walls, and
- 100 m downstream and as wide as the structure including its wing walls, and
- as specified in the Drawings and directed by the Engineer.

e The cut vegetation and debris shall be deposited well outside the cleared area at an approved
location. Burning may be allowed upon approval by the Engineer.

WORK METHOD:

e The Contractor shall apply Labour method of work for this Item.

e The Work for this Item may be carried out consisting of the following activities:
- clear specified area from all vegetation and debris,
- haul and deposit cut vegetation and debris well outside the cleared area at approved locations,
- burn deposited material only on approval by the Engineer.

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions Tape all +500/-500
mm

MEASUREMENT AND PAYMENT:

Pay Item
No.

Unit of Method of

Description
P Measurement | Measurement

Clear swamps for structures, 50m upstream from inlet and 100m
4.16  |downstream from outlet of structure over full width of structure Lump Sum AWD
including head and wing walls

Payment: The Engineer will effect payment of completed swamp clearing work in the following
Payment Certificate upon approval of the works.

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.17 Other drainage erosion protection works as directed by the Engineer
(Provisional Item)

DESCRIPTION:
e This Item may consist of any other drainage protection works not covered in the previous drainage
ltems.

e Such work will be specified in the Drawings and directed by the Engineer

WORK METHOD:
e The Contractor shall apply the appropriate work method to this Item
e The Work for this Item may be carried out consisting of the following activities:

QUALITY CONTROL:

Test Method Frequency Tolerance

MEASUREMENT AND PAYMENT:

Pay Item N
No. Description

Unit of Method of
Measurement | Measurement

4.17 |Other drainage erosion protection works as directed by the Engineer

Payment: The Engineer will effect payment of .........

September 2006
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BILL 4: DRAINAGE WORKS
ITEM 4.18 Provide materials and construct wooden culvert, bridge and handrails using

Contract Documentation Manuals

Technical Specifications: Community Access Support

QUALITY CONTROL:

logs

ITEM 4.18.1 50 - 100 mm dia
ITEM 4.18.2 101 - 200 mm dia
ITEM 4.18.3 201 - 300 mm dia
ITEM 4.18.4 301- 400mm dia
ITEM 4.18.5 401 - 500 mm dia
ITEM 4.18.6 501 - 600 mm dia
ITEM 4.18.7 601 - 675mm dia
DESCRIPTION:

e This item covers all logs used for drainage works (culverts and bridges), retaining walls or hand rails
for bridges

e The item consists of supplying treated, seasoned and peeled logs of the specified diameter
(measured after peeling at the smallest diameter) and length and quality to site, cutting (when
necessary) , placing and fixing, including fixing materials in accordance with the details indicated on
the drawings

e Logs shall be of eucalyptus grandis species (any changes to this must receive written approval from
the Engineer

e For all logs of all diameters specified in the drawings with a length less than 5m must be treated as
specified below.

e For all logs that by necessity must be cut on site, the exposed surfaces shall be well coated with a
recognised commercial preservative. Approval of any preservative to be used at the site shall be
approved in advance of its use.

e Treatment of logs must be of either of the following methods:

1. Pressure impregnation using either a) Creosote at a rate of 150kg/m3 or b) copper chrome
arsenite at a rate of 10 kg/m3

2. Hot and Cold tank treatment. Logs are to be immersed in creosote for 1 hour at 85-90C then
allowed to cool to ambient temperature before they are removed from the tank.

3. Be purchased from an approved supplier (e.g. National Forestry Authority). Approval to use
the supplier is conditional on the presentation and subsequent acceptance of the Engineer of
a certificate from the supplier, outlining and guaranteeing the treatment process. The
Engineer's approval may be with drawn at any time if in the opinion of the Engineer the
treatment of delivered logs fails to meet with the agreed standards.

e Logs shall have a moisture content of les than 20% when fixed.

WORK METHOD:
e The Contractor shall submit to the Engineer either
a) his intended supplier of treated logs for the Engineer’s consent

b) Provide the Engineer with his method statement for treating logs including security
arrangements if the logs are to be treated outside a commercial property.

e The Contractor shall apply Labour method of work for this item

e As far as possible logs should be cut to the size and shape indicated on the drawings prior to
treatment

e Logs are then transported to site and fixed in the manner indicated in the drawings

e Fixings are notched, bolted or screwed. The later two methods require pre drilling. Nailing is not
permitted unless with the specific approval of the Engineer

September 2006

Test Method Frequency Tolerance
Random check on log and random .
treatment - ; . Each delivery zero
inspection at treatment site
Moisture content Visual inspection daily zero
Line and level Spirit level, straight edge, tape daily +/- 20mm
+20
diameter tape Each delivery (no negative
tolerance)
workmanship Visual Inspection daily
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
) _ Linear Metre AWD
4.18.1 |[Supply, place and fix treated timber logs 50 -100 mm
(m) of logs
_ _ Linear Metre AWD
4.18.2 |Supply, place and fix treated timber logs 101- 200 mm
(m) of logs
] _ Linear Metre AWD
4.18.3 |Supply, place and fix treated timber logs 201 — 300 mm
(m) of logs
] , Linear Metre AWD
4.18.4 |Supply, place and fix treated timber logs 301 — 400 mm
(m) of logs
] _ Linear Metre AWD
4.18.5 |[Supply, place and fix treated timber logs 401 — 500 mm
(m) of logs
) _ Linear Metre AWD
4.18.6 |[Supply, place and fix treated timber logs 501 — 600 mm
(m) of logs
] _ Linear Metre AWD
4.18.7 |Supply, place and fix treated timber logs 601 — 675 mm
(m) of logs

Payment: The Engineer will effect payment of payment of satisfactory completed structure in the
following Payment Certificate upon acceptance of the works

September 2006
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BILL 4: DRAINAGE WORKS

ITEM 4.19 Supply and fix rough sawn hardwood for the construction of bridge
superstructure, bridge deck hand rails, culvert superstructure

ITEM 4.19.1 50mm x 100mm CSA
ITEM 4.19.2 75mm x 100mm CSA
ITEM 4.19.3 100mm x 100mm CSA
ITEM 4.19.4 100mm x 200mm CSA
ITEM 4.19.5 50mm x 300mm CSA

DESCRIPTION:

e This item covers all structures where sawn hardwood is used for superstructure works on
culverts, boardwalks, and bridges.

e The item consists of supplying the specified cross section and quality of sawn, well seasoned
hardwood to site, cutting, placing and fixing the timber, including the fixing materials, in
accordance with the details indicated on the drawings.

e The timber shall be heartwood and well seasoned (moisture content less than 18%) heavy
hardwood (density greater than 600 kg/m3 at moisture content of 18%) e.g. Mahogany or Mvule
(Iroko) species.

e The use of fresh or semi-seasoned timber requires the written consent of the Engineer.
e The timber shall be essentially free of knots, fissures and other defects.

WORK METHOD:

e The contractor shall use Labour method for this item

e The Contractor shall submit to the Engineer his intended supplier for sawn hardwood for the
Engineer’s consent prior to placing any order with the supplier.

e If the Contractor wishes to change supplier subsequent to the Engineer’s consent this may be
done but only with the Engineer’s consent to do so.

e Timber shall be sawn as necessary and fixed at detailed on the drawings. Nailing timber may be
done only with the consent of the engineer.

QUALITY CONTROL:

Test Method Frequency Tolerance
Imperfections (knots, fissures etc) visual Each delivery zero
Heart wood/sap wood visual Each delivery Zero
Moisture content Visual Each delivery 2%
Cross section tape Each delivery +/- 5mm
Straightness Straight edge daily 50mm over 3m
Workmanship visual daily -

MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
4.19.1 |Supply place and fix 50 x 100mm section Linear Metre AWD
September 2006
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(m) of timber
] ) Linear Metre AWD
4.19.2 |(Supply place and fix 75 x 100mm section .
(m) of timber
) . Linear Metre AWD
4.19.3 |[Supply place and fix 100 x 100mm section .
(m) of timber
] ) Linear Metre AWD
4.19.4 |(Supply place and fix 100 x 200mm section .
(m) of timber
] ) Linear Metre AWD
4.19.5 (Supply place and fix 50 x 300mm section .
(m) of timber
_ _ Linear Metre AWD
4.19.6 |[Supply, place and fix 50 x 150 mm section .
(m) of timber

Payment: The Engineer will effect payment for each satisfactorily completed structure in the following
Payment Certificate upon approval of the works

September 2006
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BILL 5: GRAVELLING AND COMPLETION WORKS

ITEM 5.1  Preparation of quarry site(s) consisting of clearing vegetation and removing
topsaoil

DESCRIPTION:

e The Engineer shall approve quarries and their extent of exploitation. The quarries shall be allocated
to the Contractor prior to commencement of the Works. The Contractor shall carry out respective
negotiations with landowners and communities.

o Before gravel can be excavated, quarry areas and the adjacent areas where topsoil will be stockpiled
have to be cleared from all vegetation, fences and structures. Topsoil has to be removed and
deposited in order to use it again to reinstate the quarry at the end of construction work.

e The Item consists of removing all vegetation, crops, trees, roots, stumps, boulders, fences and
structures from the gravel excavation area and top soil (overburden) deposited in areas as shown in
the Drawings and as directed by the Engineer. Waste material shall be dumped at places approved
by the Engineer. The Engineer may allow burning of waste material upon approval.

e The Item also consists of excavation of topsoil (overburden) including loading, hauling and stockpiling
at the approved locations.

e Final restoration of the quarry site(s) is covered in Item 5.3.

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 5: GRAVELLING AND COMPLETION WORKS

ITEM 5.2 Excavate gravel, remove boulders, stockpile, load, haul, offload, spread,
water and compact

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works.

e The Work for this Item may be carried out consisting of the following activities:
- remove fences and structures from quarry and topsoil deposit areas,
- cutgrass and bushes,
- cuttrees and remove stumps,
- grubroots,
- remove and stockpile boulders,
- haul and deposit cut vegetation and debris well outside the cleared area at approved locations,
- burn deposited material only when approved by the Engineer,
- excavate topsoil layer,
- load topsoil and haul to approved stockpile location,
- stockpile topsoil neatly so that it can be reused for reinstatement of the quarry.

DESCRIPTION:

e The Item includes all operations required to win gravel and to lay the gravel road surface layer. In
particular the Item consists of excavation, stockpiling, loading, hauling, off loading, spreading,
watering and compacting.

e The gravel shall be excavated from quarries approved by the Engineer. It is the Contractors obligation
to inform the Engineer in the case that the quality / availability of the gravel changes during the
course of excavation.

e Excavation and stocking of gravel shall be carried out as specified in Volume 4, Manual A, Section
F25

e Reshaping of the formation surface may be required before the gravel can be placed. Where
required, this activity is covered in Item 3.1.

e Where there remains a residual gravel layer from previous gravelling operations, this residual layer
shall be scarified to a depth of not less than 10cm in order to provide a bond between the old and
new gravel materials. Scarification, where required, with be included in the unit rate for this Item.

e Oversize stones and boulders shall be removed from the excavated gravel and deposited outside the
quarry at locations approved by the Engineer. Such stones and boulders may be reused for structural
works.

e Off loading shall be done by tipping or throwing the material uniformly into spreading boxes set out
with pegs and strings as specified in Volume 4, Manual A, Sections F 2.6 and F 2.7. The compacted
thickness of the layer will be as specified in the Drawings and as directed by the Engineer.

e Spreading of the gravel shall be carried using labour method to ensure uniform thickness of the layer
and camber cross-fall as specified in Volume 4, Manual A, Section F 2.7. Spreading also includes
either removing or crushing of all oversize material using sledge hammers.

e Compaction shall be carried out with a self propelled or towed roller with approved total weight and
dimension. A minimum six (6) passes of compaction shall be applied or until no roller imprint on the
surface can be recognised. The gravel layers to be compacted shall not exceed 20cm loose and the
gravel shall be watered before compaction takes place in order to achieve the required moisture
content.

e The camber of the compacted formation shall have a cross fall of not less than 8%.

QUALITY CONTROL:

Test Method Frequency Tolerance

Dimensions (cleared quarry area) Tape all + /-200 mm

MEASUREMENT AND PAYMENT:
Pay Item Unit of Method of

No. Description Measurement | Measurement
p " f it isti f clearing f ati q Square Metre
reparation of quarry site consisting of clearing from vegetation an )
51 removing topsoil (m?)=> of AWD

clearing quarry

Payment: The Engineer will effect payment of completed quarry clearing work in the following Payment
Certificate upon approval of the works.

September 2006

WORK METHOD:

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Works. Excluded are: spreading of the gravel layer
which shall be done using labour only, and compaction which shall be done using equipment.

e The Work for this Item may be carried out consisting of the following activities:
- excavate gravel and stockpile ready for loading,
- remove oversize stones and boulders, haul to locations allocated for depositing,
- load gravel and haul to the Site,

- reshape earth road formation by filling ruts and potholes, re-establish camber and shoulder line if
defective; refer Item 3.1,

- scarify, to a minimum depth of 10cm, where any residual gravel exists,
- set out spreading boxes in accordance with required thickness of the gravel layer,

- offload and spread material uniformly in boxes using labour. Crush oversize stones with
sledgehammer. Form camber and check with camber board,

- water gravel to achieve approximate optimum moisture content,
- compact with towed or self propelled roller or compactor,

- check uniformity of layer thickness (20cm loose) and achieved 8% cross-fall > correct
immediately where necessary.
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QUALITY CONTROL:

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 5: GRAVELLING AND COMPLETION WORKS
ITEM 5.3 Restoration of site(s), quarries and borrow pits
DESCRIPTION:

e For environmental reasons quarries and borrow pits shall be restored at the end of the Works; refer
Clause 64 of the Conditions of Contract. The ground shall levelled, topsoil hauled back and uniformly
spread over the entire exposed/excavation area.

e Where necessary appropriate protection measures may be taken to avoid erosion of the spread
topsoil layer.

e Grass and trees may be replanted as directed by the Engineer.
e Adequate drainage provisions shall be made to protect excavation areas.

e The Work Site(s) shall also be cleared of all debris, remaining materials, stores, equipment, etc. Site
camps including all sanitation facilities shall be dismantled and removed and the entire area of the
Works restored to its original condition.

Test Method Frequency Tolerance
Gravel Quality / Approved Source Visual / Inspection Daily None
Scarification Visual As required None
Gravel Surface Width Tape every 100 m +/-20 mm
Gravel Surface Thickness Test holes, Tape spot Che;k;’ lfxerage 10 +/-5mm
Gravel Surface Profile Camber Board every 50 m +/-1%
Compaction Roller Imprint randomly None
MEASUREMENT AND PAYMENT:
Pay Iltem Description Unit of Measurement Method of
No. Measurement
E t | bould tockpile, load, haul Cubic Metre
xcavate gravel, remove boulders, stockpile, load, haul, 3
52 offload, spread, water and compact (m")—> of compacted AWD
gravel layer in place

Payment: The Engineer will effect payment of any completed section of gravelling work in the following
Payment Certificate only after detailed checking and confirmation of the actual quantity of gravel
compacted in place and after approval of the works.

WORK METHOD: Refer Volume 4, Manual A, Sections E 3.1, F2.8and H4

e The Contractor may choose Labour, Equipment or a combination of both to carry out this Item
depending on the degree of difficulty of the Work.

e The Work for this Item may be carried out consisting of the following activities:
- level quarry or borrow pit,
- loosen deposited top soil,
- load and haul,
- spread uniformly,
- plant grass and trees as directed by the Engineer,
- carry out erosion control measures as directed by the Engineer,
- provide adequate provision for drainage of the area,
- the entire area of the Work Site(s) restored to its/their original condition.

QUALITY CONTROL:

Test Method Frequency Tolerance

Check Visual all none
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement

5.5 Restoration of site(s), quarries and borrow pits Lump Sum AWD

Payment: The Engineer will effect payment of this lump Sum Item only after all quarries and borrow pits
and the Work Site(s) have all been fully restored to the satisfaction of the Engineer and the work has
been approved. Following the completion of this Work and its approval, an Environmental Restoration
Certificate will be issued to the Contractor.

September 2006




Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.1  Provide material and construct log edged steps, Drawing No. RA 007
DESCRIPTION:

Contract Documentation Manuals

Technical Specifications: Community Access Support

e This item consists of the provision of suitable treated, seasoned and peeled eucalyptus logs placing
and fixing, including fixing materials, of the logs as indicated in the drawings to form the restraint for
compacted soil which together form the step.

e For all logs that by necessity must be cut on site, the exposed surfaces shall be well coated with a
recognised commercial preservative. Approval of any preservative to be used at the site shall be
approved in advance of its use.

e Treatment of logs must be of either of the following methods:

1. Pressure impregnation using either a) Creosote at a rate of 150kg/m3 or b) copper chrome
arsenite at a rate of 10 kg/m3

2. Hot and Cold tank treatment. Logs are to be immersed in creosote for 1 hour at 85-90C then
allowed to cool to ambient temperature before they are removed from the tank.

e Logs shall be purchased from an approved supplier (e.g. National Forestry Authority). Approval to use
the supplier is conditional on the presentation and subsequent acceptance of the Engineer of a
certificate from the supplier outlining and guaranteeing the treatment process. The Engineer’s
approval may be with drawn at any time if in the opinion of the Engineer the treatment of delivered
logs fails to meet with the agreed standards

e Filling within the retained area is not included in this item.

WORK METHOD:
e The Contractor shall submit to the Engineer either
a) his intended supplier of treated logs for the Engineer’s consent

b) Provide the Engineer with his method statement for treating logs including security
arrangements if the logs are to be treated outside a commercial property.

e The Contractor shall apply Labour method of work for this item

e As far as possible logs should be cut to the size and shape indicated on the drawings prior to
treatment

e Logs are then transported to site and fixed in the manner indicated in the drawings.
e The fixing of steps takes place after path formation but before the cutting of any drains

e Fixings are notched, bolted or screwed. The later two methods require pre-drilling. Nailing is not
permitted unless with the specific approval of the Engineer

Backfilling of the step is covered by item 7.5

QUALITY CONTROL:

Test Method Frequency Tolerance
Random check on log and random .
treatment . . . Each delivery zero
inspection at treatment site
Line and level Spirit level, straight edge, tape daily +/- 20mm
+20
diameter tape Each delivery (no negative
tolerance)
workmanship Visual Inspection daily
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Linear Metre
(m)
7.1  |Provide material, place and fix log edged steps Total length of AWD
log used to
construct the
step
Payment: The Engineer will effect payment of the log edged steps satisfactorily constructed in the

following Payment Certificate upon approval of the works.
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BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.2  Provide material and construct dry stone edges steps, Drawing No. RA 006

DESCRIPTION:

e This item consists of providing appropriately dimensioned boulders, clean sharp sand and ordinary
portland cement and constructing dry stone edged steps to the line and level detailed in the drawings.

e The boulder should approximately 300mm high and 150mm wide. Partial dressing may be necessary
to achieve these dimensions and/or the foundation depth adjusted to suit boulder irregularities

e The ratio of cement to water shall be 1 to 3.
¢ Filling within the retained area is not included in the item
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BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.3  Provide material and construct grouted stone steps; Drawing No. RA 005

WORK METHOD:
e The Contractor shall apply Labour method of work for this item
e A boulder source shall be identified and selected boulders transported to site
e Boulders shall be dressed where necessary to conform with the dimensions listed above
e The fixing of steps takes place after path formation but before the cutting of any drains
e Foundation shall be dug as far as possible to accommodate boulder irregularities.

e Sand cement mortar is then paced in the trench floor and boulders carefully placed such that the
top lip is 200mm above the excavation to level surface.

e Mortar is then added around the boulder to the level indicated on the drawings
e Backfilling of the step is covered by item 7.5

DESCRIPTION:

e This item consists of providing suitably shaped pebbles and boulders of a suitable quality stone, with
cement and cleans sharp sand and with them the construction of grouted stone steps to the line and
level indicated on the drawings including the excavation of the foundation.

e The geometry of the step shall comply with that indicated in the drawings

e When necessary the Contractor may need to create a key in out cropping stone. This rock breaking
activity shall be included in this item but is limited to 0.1 m3 per step

QUALITY CONTROL:

WORK METHOD:

e The Contractor shall apply Labour method for this item of work

e The stone source shall be identified and the stones transported to the site.

e The fixing of steps takes place after path formation but before the cutting of any drains

e The foundation shall be dug to the line and level indicated on the drawings and mortar placed on the
bed of the excavation.

e Stones shall then be laid in a manner wihich results in maximum density of stone and minimum use of
mortar. The joints shall be between 10 and 40mm thick and bonding shall allow an overlap of ¥ stone
length

e The grouted steps shall be protected from direct sunlight for 14 days and the horizontal step surface
shall be kept moist of 7 days

e Backfilling of the step is covered by item 7.5

Test Method Frequency Tolerance
Dimensions/shape of boulder visual all + /-50 mm
Line/level Line level, Straight edge and spirit level all + /-10 mm
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
Linear Metre
(m)
. . Horizontal
7.2 Provide materials and construct dry stone edged steps distance AWD
around outer
edge of the
retained step

Payment: The Engineer will effect payment of all satisfactorily completed steps in the following

Payment Certificate upon approval of the works.

September 2006

QUALITY CONTROL:

Test Method Frequency Tolerance
Line and level Tapel/visual Each step =/- 10mm
workmanship visual Each step
Stone quality visual Each delivery

mortar visual random

MEASUREMENT AND PAYMENT:
Pay Item Unit of Method of

No. Description Measurement | Measurement
Cubic Metre
7.3 Provide materials and construct grouted stone steps (m3)~> of AWD

grouted stone

Payment: The Engineer will effect payment of of all satisfactorily completed steps in the following
Payment Certificate upon approval of the works.
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BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.4  Provide material and construct dressed stone edged steps;
Drawing No. RA 004

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.5  Provide place and compact selected material within step Drwgs RA 004, 006 & 007

DESCRIPTION:

e This item consists of providing appropriately manually shaped stone blocks, clean sharp sand and
ordinary Portland cement which together are used to construct a dressed stone edged footstep and
detailed on the drawings

e Excavation for the foundation of the stone block is included in the item.
e The ratio of cement to sand shall be 1 to 4.

e The shape of the dressed block shall be such that all angles on elevation, side and end plan shall be
nominally 90 degrees, and its dimensions and weight are as detailed on the drawings.

e The filling within the retained area is not included in this item.

DESCRIPTION:

e Log, dressed stone and dry stone edged steps require material to be placed and compacted within
the restrained sides. This item covers work associated with this activity.

e The item covers provision, placing and compacting selected material within the step edges

e Material shall be placed, within the restrained sides of the step and when necessary watered such
that the material is acceptably close to OMC and compacted with a hand rammer such that the top
surface is flush with the horizontal surface of the step.

WORK METHOD:
e The Contractor shall use Labour method for this item

e The Contractor shall provide a sample of dressed stone s/he intends to use in advance of placing an
order with a supplier and the Engineer shall give his consent on a suitable sample.

e Changes in supplier require the Engineer’s content for the new supplier.
e The fixing of steps takes place after path formation but before the cutting of any drains

e The foundation shall be dug to the line and level indicated on the drawings and mortar placed on the
bed of the excavation.

e Stones shall then be laid in a manner limits joint thickness to between 10 and 40mm and bonding
shall allow an overlap of % stone length

e The grouted steps shall be protected from direct sunlight for 14 days and the horizontal step surface
shall be kept moist of 7 days.

e Backfilling of the step is covered by item 7.5

WORK METHOD:
e The Contractor shall apply Labour method of work for this Item.

e Material shall be borrowed, either from the side drain excavation, side borrow or from a location
agreed and approved by the Engineer.

e The material shall be compacted with hand rammer at OMC until such time as there is no imprint on
the surface of the material from the 10 kg hand rammer.

QUALITY CONTROL:
Test Method Frequency Tolerance
Compaction Hand rammer imprint Each step zero
Levels Line level, Straight edge and spirit level all + /-10 mm

QUALITY CONTROL:

Test Method Frequency Tolerance
Line and level Tapel/visual Each step =/- 10mm
workmanship visual Each step
Stone quality visual Each delivery

mortar visual random

MEASUREMENT AND PAYMENT:
Pay Item Unit of Method of

No. Description Measurement Measurement
Linear Metre
(m)
7.4 |Provide materials and construct dressed stone edged steps Horizontal AWD

distance around
outer edge of the
retained step

Payment: The Engineer will effect payment of all satisfactorily completed steps in the following
Payment Certificate upon approval of the works.
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
Cubic Metre
3
7.5  |Provide place and compact selected material within step (m")> of AWD
compacted fill
material

Payment: The Engineer will effect payment of completed masonry work of any completed structure in
the following Payment Certificate upon approval of the works.
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BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.6 Supply and fix rough sawn hardwood for the construction of Ladders (This is
item is identical to item of 4.19)

Item 7.6.1 50 x 150mm CSA
Item 7.6.2 75 x 100mm CSA

DESCRIPTION:
e This is the main structural member in ladders.

e The item consists of supplying the specified cross section and quality of sawn, well seasoned
hardwood to site, cutting, placing and fixing the timber, including the fixing materials, in accordance
with the details indicated on the drawings.

e The timber shall be heartwood and well seasoned (moisture content less than 18%) heavy hardwood
(density greater than 600 kg/m3 at moisture content of 18%) e.g. Mahogany or Mvule (Iroko) species.

e The use of fresh or semi-seasoned timber requires the written consent of the Engineer.
e The timber shall be essentially free of knots, fissures and other defects

Contract Documentation Manuals Technical Specifications: Community Access Support

BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.7 Supply and install fixings for ladder treads and splice plates for ladder
stringers

ITEM7.7.1  Supply and fix 65 x 65 x 6 x 140mm angle brackets
ITEM 7.7.2  Supply and fix 12 x 200mm diameter bolts

ITEM 7.7.3  Supply and fix 12mm x 200 mm diameter bolts

ITEM 7.7.4  Supply and fix 150 x 550 x 6mm mild steel splice plate

WORK METHOD:
= The contractor shall use Labour method for this item

=  The Contractor shall submit to the Engineer his intended supplier for sawn hardwood for the
Engineer’s consent prior to placing any order with the supplier.

= If the Contractor wishes to change supplier subsequent to the Engineer’s consent this may be done
but only with the Engineer’s consent to do so.

= Timber shall be sawn as necessary and fixed at detailed on the drawings. Nailing timber may be done
only with the consent of the engineer.

DESCRIPTION:

e The item includes all necessary fixing components required for fixing treads to ladder strings and
splicing ladder stringers

e The item includes cutting and drilling of angle members (item 7.7.1) as indicated on the contract
drawings and fixing the brackets using bolts (item 7.7.2) complete with washers and nuts.

e The item includes cutting and drilling of splice plates to accommodate the angle of repose of the
ladder and fixing using bolts (item 7.7.2/3)

WORK METHOD:

e The contractor shall accurately assess the quantity of fixings required and the exact angle of repose
of the ladder before placing an order for supply.

e The ladder shall be fabricated before erection and then placed in holding down fixings and
intermediate supports as necessary all of which shall be cast at least 14 days previously

QUALITY CONTROL:

QUALITY CONTROL:

Test Method Frequency Tolerance
dimensions tape Random
workmanship visual Daily

Test Method Frequency Tolerance
Imperfections (knots, fissures etc) visual Each delivery Zero
Heart wood/sap wood visual Each delivery zero
Moisture content Visual Each delivery 2%
Cross section tape Each delivery +/- 5mm
Straightness Straight edge daily 50mm over 3m
Workmanship visual daily -
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. Measurement | Measurement
Supply, place and fix timber planks 50 x 150mm CSA Linear Metre AWD
7.6 (m) of timber
Payment: The Engineer will effect payment of the satisfactorily completed ladder construction in the

following Payment Certificate upon approval of the works.
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MEASUREMENT AND PAYMENT:

Pay Item Description Unit of Method of
No. P Measurement | Measurement
271 Number
o Supply and fix 65 x 65 x 6 x 140mm angle brackets (no.) of MAP/AWD
brackets
o Number MAP/AWD
7.7.2 Supply and fixing 12 x 200mm bolts (No.) of bolts
i Number MAP/AWD
7.7.3 Supply and fix 12 x 200mm bolts (No.) of bolts
Number MAP/AWD
7.7.4 Supply and fix 550 x 150 x 6mm MS plate
(No.) of plates

Payment: The Engineer will effect payment of each satisfactorily completed ladder structure in the
following Payment Certificate and upon approval of the works.
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BILL 7: FOOTSTEPS AND LADDERS

ITEM 7.8  Supply and Fix End and Intermediate Supports for Ladders

Item 7.8.1 Provide and Fix Support at Base of Ladder Option 1, Double stringer

Item 7.8.2 Provide and Fix Support at Base of Ladder Option 2, Single Stringer

Item 7.8.3 Provide and Fix Support at Top of Ladder Option 1, Double Stringer

Item 7.8.4 Provide and Fix Support at Top of Ladder, Option 2, Singer Stringer

Item 7.8.5 Provide and Fix intermediate Support for Ladder Option 1, Double Stringer
Iltem 7.8.6 Provide and Fix Intermediate Support for Ladder, Option 2, Single Stringer

Contract Documentation Manuals Technical Specifications: Community Access Support

DESCRIPTION:

e Ladders require solid fixing points at the base, the top and if necessary at intermediate points (see
drwgs No. RA008, 009 and 010.

e The item includes
I. the supply of all steel fixings, (brackets, bolts, washers, plates
Il. excavation for the foundation,
lll. fitting of holding down bolts and plates, including where necessary welding
IV. supplying and fixing channel section steel members (including cross bracing), where detailed
V. Supply and placing 1:2:4 mix concrete to the foundation.

e The unit of measurement is number of supports, where the support is defined as fittings and fixings
associated with both left and right hand stringers.

WORK METHOD:

. The contractor shall accurately assess the quantity of materials required for the fixings and the
exact angle of repose of the ladder before placing an order for supply.

. Ladder holding and fixing brackets shall be prefabricated, cut and welded

QUALITY CONTROL:

Test Method Frequency Tolerance
Dimensions and level Tape all + 100mm /- 50mm
Workmanship; placing, tying, filling Visual all
MEASUREMENT AND PAYMENT:
Pay Item Description Unit of Method of
No. P Measurement | Measurement
: ' . Number
Provide and fix support at base of ladder, option 1, double (no.) of MAP/AWD
7.8.1 |stringer supports
Number
7.8.2 |Provide and fix support at base of ladder, option 1, double (no.) of MAP/AWD
stringer supports
Number
7.8.3  |Provide and fix support at top of ladder, option 1, double stringer (no.) of MAP/AWD
supports
Number
7.8.4 |Provide and fix support at top of ladder, option 2, single stringer (no.) of MAP/AWD
supports
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Number

7.8.5 |Provide and fix intermediate support, option 1, double stringer (no.) of MAP/AWD
supports

Number

7.8.6  |Provide and fix intermediate support, Option 2, single stringer (no.) of MAP/AWD
supports

Payment: The Engineer will effect payment of each satisfactorily completed ladder structure in the
following Payment Certificate and upon approval of the works.
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