HELVETAS

Foot Trail Developmer

Manual

For Amhara Region




COMMUNITY -BASED FOOT TRAIL MANUAL

OPERATION MANUAL FOR PLANNING, CONSTRUCTION , AND MAINTENANCE
OF PEDESTRIAN FOOT TRAILS IN AMHARA REGION

PREPARED BY: HELVETAS ETHIOPIA

IN COLLABORATION WITH BAHIR DAR INSTITUTE OF TECHNOLOGY BAHIR DAR
UNIVERSITY

DecembeR022
Bahir Dar, Ethiopia



CONTENTS

A INTRODUGCTION ettt mme e e e e ettt e e e e e e et mmme s e e eeeeenes 1
A.1 Forms of Community Organizations for Foot Trail Development............................ 1
A.2 Supports That Can Be Provided to Local Organizations...........cccceeeeeeeeeeeieeeeceeennn. 1
A.3 Role of the User COMMUNITY.........ccooiiiiiiiiiieeee e s 2
A.4 Tralil Classification and SpecifiCationS.........cccoviiiiiiiiiiiiiieeeee e 3

N N ] = Vo [ PP PPPPPPPPPP 3
N €] =T [ PP PPPPPPPPPPPN 4
N €] =T [ AP PP P PP PPPPPPPPPP 5
A.4.4 Grade 4: Natural Walking/Cycling Tracks..........coooviiiiiiiiiicce e 6
A.5 How to Use ThisS Manual............ccccuiiiiiiiiiieeeiiiiiiiiieeieeeeeee e eee e e e e e e e e e e ]

B. FOOT TRAIL PLANNING ...t eeeme e e e e e eeeeas 1
B.1 Planning PriNCIPIES......ooeeuiiiiiiiiiei e e e eeeere s s e e e e e e e e e e e e e e nnneaaeae s 1
B.2 Preparing a Project Proposal..........ccoooiiiiiiiiiiiiieece e e 6
B.3 FeasibIlity StUAY......cccooi i 7
B.4 Funding (Financial) Sources and OPLiONS.............uuuiiiiiiiieeceeeciie e aeee 9
B.5 Community MODIlIZAION .........uuiiiiiiiiiiiiiie e 10
B.6 Community ENQAJEMENT.......cooiiiiiiiiiiitire e eeeas e e e e e e e e e e eeens 15
B.7 Guidelines on Technical Planning and Organization...........cccccceeeeiiiiiiccceeeeeeeeeenn. 18

C.FOOT TRAIL DESIGN ...ttt e et e e e e e e e en sn e 1
(@30 R [ 011 0To [0 1o o HN OO TRPP P PP PPPPPPI 1
C.2 Identifying Problems on Paths and Tracks...............ccoovvviiiiiieee e 1
C.3 Typical Design GUIAEIINES........ccoiiiiiiiieiiceeieeeee e 2

C.3.1Camber and Crossfall............oooiiiee e 3
C.3.2The Width Of the Path...........cuuiiiiiiiiiii et 3
C.3.3Clearance above the Pathi.........cccoooiiiiiiiiccc e 5
C.3.4BENd CUINVALUIE......coiiiiii it eree sttt eeeeaab bbb e et e e e e e e e e e eneeeeeeees 5
C.3.5The Gradient of the Path or Track...............ueeeiiiiieeciiiiiieee e 6

(GRS T SIS TU = Tod T o PSPPSRI 7



C.4 Design of foot trail structural COMPONENTS...........covviiiiiiiiiiii i e e e e e eeees 9

C.5 When the surface is Erodible............oooviiiiiiiiieeee e 9
C.6 When the surface is Wet or Marshy Ar€as..............uuuuuuiiiiiieeereveniiiiinsneeaeeeeesseenns 9
C.6.1 Stepping Stones Or StONE CAUSEWAYS..........ccevveerrrrrimmmeeeeereeeeeernnnnnnnnnimmrenssnns 9
C.6.2RaAftS OF BOAIrAWAIKS..........uuiiiiiiiiiiiiii ettt emr e e 11
C.6.3Turnpike Sections (Raised Paths).........ccccceeeeiiiiiieeeii e 12
C.6.4Dealing of steep path With StePS:.........ooooiiiiiiii s 14
C.7 RetaiNiNg STIUCLUIES.......ccoiiiieiiiiiiiiit ittt e et e e e e e e e e e e e e e e eeeaneneeas 15
C.8 WaALer CrOSSINGS. .. i i iiieeiiiiiiieeeeitttteeme e e e e ettt emmme e s s e e e e e e e e e e e amnnsanneeeaas 17
C.8.1Cr0SS DIAINS......uiiiiiiieee ittt et e e e e eenr e e e e e et r e e e e e e e mneaanneeeeeas 18
CLB.2CUIVEITS ...ttt ettt ettt e e e et e e eemt e e e s 20
(O S I 3 (=T o o1 Lo TR (] L S 22
(O R B 1 OO PPP PP PPPPPPPPP 23
C.O DIFAINAGE. ... .coii ittt eee bbbttt ettt ettt e eees e e e e et e et e e e e aaeeeeeeeesamme e e e eeeeeeaeenaaaanas 25
C.O.1PAN SUIMACE.......uuiiiiiiiiiiiiii e e e 25
C.0.2 500 DIAINS....ceiiiiiiieeeeee e e bbbt e e e e e eeer b e e e e e 28
C.9.3CatCh WALEr DIAUN......eeeeieiiiiiiieee et eeeeees 29
C.0.4SCOUIN CNECKS ....ciiiiiiiiiii ettt e e ammne e 30
C.O.5WaAter CUL OffS.....eiiiiiiiiiiiiiee e 31
C.9.6 StONELINEA DIaINS........eiiiiiiee ittt eene e e e e e e e e e s aneeas 32
C.10Measurement and Paymendf WOrK .........cccoooooiiiiiiiiiicee e 34
C.10.1 EXCavALioN 10 LEVEL.......coiiieee e e e e e e 34
C.10.2 Estimating Volume of EXCaVAtiON..............uuuuuiiiiiiieeeiiiiiiiiieieeee e eeeeeeeees 37
C.10.3 EXCAVAIDN Of DIAINS......eviiiiiiiiiiiiiiee et 39
C.10.4 TASK RALES. ....uutttiiiiiiiiiiii ittt reee s 39
C.10.5 Collection/Haulage............cccovviiiiiiiiiieeeeeeeeiiee e seene e eeeninine e e e eennn e 40
C.11Signage and MarkiNg..........ccoooeieiiiiiiie e ceeee e eeees e e et e e e e e 41
D.FOOT TRAIL CONSTRUCTION ..ot 1
D.1 Community Based Trail Construction Guidelines and Procedures.............cccc........ 1

D.2 Safety GUIAEINES.......cooiiiiiiieeie e eeene e e 2



D.2.1Safety EQUIPMENL........ooeiieeiii et eera e e e e e e e e e e e e e e e aneneeee s 2

D.2.2Safety RUIES.........eieieiiiiie et eees e e e e e e e e e e et mnneeeeeeeeennee 3
D.3 Construction Work Methodology ...........ooovveiiiiiiiiiimeeeeeeiss e e 4
D.3.LGBNEIAL.....eieiiie ettt s 4
D.3.2Clearing and Grubbing...........ooooi i 5
D.3.3Construction of Foot Trail on Flat land...............c.cooommne e 7
D.3.4 Construction of Foot Trail on a HillSIde.............coovviiiiiiiieee e 8
D.3.5Tread CONSIIUCHION.......cciiiiieieiiiee it r e bbb e eeenees 11
D.3.6 Surface Water CONLIOL. ........coiiuiiiiiie et 11
D.3.7Trails Crossing Marshy and Wet areas................uuueiiccmeeeeniviiiiiiineee e e e e e eeeenens 19
D.3.8CrossDraiNage StrUCIUIMES. .. ...uiiii i i e e e e eeeeeeieeeie s e e e e e e e e e e et enne e e e e e e eeeeeeaeaannne 19
D.3.9Additional Trail EIEMENTS..........coviiiiiiiiiii et 19
D.4 ONSItE TESHING ... ceiiiiiititttteie et ieeeaetbebbb b e e e e e e e e e e eees s s e e ettt e et e e e e e e e e e e e e s st e e eaeeeeeeeas 22
E. REHABILITATION AND MAINTENANGCE ..o 1
E.1 MaintenanCe ACHVITIES ......ccoieiiiiiiiiitteeee s eeees bbb e e e e e e e e e e e eenes 1
2 4 [T o I E | o TP PP TTTROPPPPP 1
E.3 Vegetation remMOVaL..........cooiiiiiiiiie ettt nne e 2
E.4 Tread MaNTENANCE..........oiiiiiiiiiiii ettt e e e e e e e eeereeeeeas 2
E.4.1 Priority of Maintenance ACHVILIES.............ovvviiiiieiiime e 7
E.4.2 Implementation of Routine MaintenangCe............ccoeeiiiiiieceeciiiiiiiee e eeeeeeeeea 8

REFERENCES.......oo s 1



List of Figures

Figure A1: A sample foot trail in Bahir Dar Zuria Woreda................coovvvvvieeeeeeeeeeeeeeeeiiiinns 2
Figure A2: Poorly planned and constructed foot trail, failing due to lack of a cross drainage
5] {11 [ 1 = PP 3
Figure B1: General flow chart of a communibased foot trail planning...............ccccvvviiveenn. 1
Figure B-2: Community mobilization WOrkflOW..............coooiiiiiiiii e 14
FIQUIe B-3: SEING QUL ...t eee e e e erer e e e e et et e e e e e e e e e e e s s e e e e e eeeens 23
Figure B4: Clearing and Grubbing:..........oooormiiiiiii e 23
FIQUrE B5: EXCAVALION:........coiiiiiiiiii e e e e emrea s s e e e e e e e e e e e e e e e e e aeeneeaaaaeaaes 24
Figure B6: Mark Out and EXcavate DrainNs:.........cccccoiiiiiiieeiceeeiiiiieee e eeeeeveeen e 24
Figure B7 : Format i.on..of. . . QRL.UG.O. e 25
Figure B8: SIoping Of DItCNES: ... ..o 25
Figure B9: Formationof Camber: ... 26
Figure G1:-Proposed Design Standards for Different Paths and Tracks..................... 4
FIQUIE G2:- ClEAIANCE. .. ... ettt et e e e e e e e e e e e e s ammt e e e e e e e eeeas 5
FIigure G3:- BENA CUINVALUIE.........uuuuiiiie e e e e e e ceeetiiess s s e e e e e e e e e e e e et aeees s e e e e e e e e aeeeeaeeeeeesssannneees 5
Figure G4: CiNder/SCOra graVel............uuuuiiiiii et ereere s s e e e e e e e e e e e e aaesaeens 8
Figure G5: Hand COMPBCHION.......ccoiiiiie e eeee e emnnnees 9
Figure G6:- Surfacing Methods for erodible SOIlS...............ovviiiiiicccieec e 10
Figure G7:-StePPING STONES......uuuiiiiiiiiiiiiii e eeeet ettt e e rmmme e e aeee e 10
Figure G8:- Boardwalks for LESS WEL AT€aS.........ccuuiiiiiiiiiiiieeeeeeeeeee e 11
Figure G9:-Boardwalk for Waterlogged Ground..............oooooiiiiiiccce e 12
Figure G10-RaiSEd Path.........coooiiiiiiiiiee e 13
o 10 B Y = PR TPPOPPP 14
Figure GL12:- LeSS StEEP SIOPES.....cciiiiiiii it e et e e e e et e e e e e e sannns 14
Figure G13:-dry retaining wall used to support a hairpin bend..............ccccooivieeeiiiiiirennnnnn. 15

Figure G14:-Retaining Wall Used to Support an Excavated Embankment on a Steep.Sldpe
Figure G15:- dimensioning retaining Wall..............ooooiiiiiceeii e 16
Figure G16:- if oNnly dry StONE IS USEM........uuuiiiiiiiiiiiiiii et 17
Figure G17: OPEeN CrOSS ArAUN........uuuuuiiiiiiiiiiiiieeeteeeeeeeeeeeeeeaaa e e e e e e s smmr e e e e e e e e e e e e e s s s s s e annnne s 18


file:///D:/Projects/HELVETAS/Composition/Foot%20Trail%20Manual%20for%20Amhara%20Region.docx%23_Toc122956114

Figure G18:-StoneLined CroSS DIraiN...........coovviiiiiiiiiiiemmee et eeesnnn e 20

FIgure GL19:- BUSH CUIVEIL.........co oot e e e e e e e emnn s 21
Figure G20:- Stone SIab CUIVEIL.........cooiiiiee e e e e e e anas 22
Figure G21:-Stepping STONES. .. .coii ittt eree e eeeess bbb e e e e e e e e e e e e eeemeees 23
Figure G22:- Drift Water CrOSSING .......cceuuuuririnniiiasimaeeeesitnnnaaasseeeeeesssasssnnassseeaeeeesseeeeees 24
Figure G23: drift pOSSIDIE AIMENSIONS. ......uuiiiiiiiiiiiiie e 24
Figure G24:- cases of footpath surface draiNage..........ccceeeeiiiiieeeei e 26
Figure G25:-Paths on Flat Ground, Gently Rolling Terrain or Following a Ridge............. 26
Figure G26:-Paths on Gentle Slopes with Permeable Soils and Low@Run...................... 27
Figure G27:-Paths on Steep Slopes with High RDff...........cccoooiiiiiiiiiiiieee 27
Figure G28:- Paths passing through GUIIEYS.............uuuuiiiiiiiceeecc e 28
Figure G29:- Details Of Side AraiNS.........oooiiiiiiiiiiiieeee e eeene e e 29
Figure G30:- Construction of catch water Draiil............coooviiiiiiiiccce e 30
FIgure G31: SCOUI CRECK ..ottt eeee ettt e e e e e e e mmne e 31
Figure G32:- FrenCh DIaiN.........ooiiiiiiiiiiieieee ettt e et e e e e e e e e e e e e e s s e e e as 32
Figure G33:- cross section of lined draif...............oooviiiiiieerii i 33
Figure G34:-Ditch Lined with Stone Slabs..............oooviiiiiiiccc e 33
Figure G35:-Ditch Lined with smaller Stone of different size bound together with mortaB4
Figure G36:- paths on [evel groUund..............oovuiiiiiii e 38
Figure G37:- How to excavate to level on SlIoping grolun...............ccevvviiiiieeciieiiiiiiieeeeeeen, 39
Figure G38:-Standard CrosSection Of Path...........cccccooiiiiiiicc e, 39
Figure G39:- ReligiOUS Areas SIgNAQOE. .....cccuuururrrriireeiireeiiirrreereeeeeeeeeeeeeeseeemsereeeeeaeeaaeeeaeens 42
Figure D1. Tools used for construction and maintenance of foot trails.......................: 4
Figure D2:-Template to obtain the correct slopes and shape of the.drain.................... 5
Figure D3 :- Clearing of Rocks and dilders: Methods in order of ease......................... 6
Figure D4:- Vegetation ClearanCe........coooi oo ceeee et erees e eaeaanans 7
Figure D5:- Excavation of the drains and forming the profile..............cccooviiiieeeeii s 8

Figure D6:- A full-bench trail is constructed by cutting the full width of the tread into the
11153 o L USRS 9



Figure D7: Partiatbench trail is constructed by cutting from the hillside and partly by fill
=T = PP PP PP PP PP RR PP 10

FigureD-8:-Back slopes are a ratio of vertical to horizontal distance, or rise to.run..10

FIQUIE DO: Grade Dip.....ooiiciiiiiiiiiiee et eeeeii bbbttt e e eeee e e e et et e e e e e e e e e e e e e s s e e e e e eeaens 13
Figure D10:-. ROCK Water Dar.........uuuiiiiiiiie e teees e 15
Figure D11:- ClIMBING TUIML..ciiiiiiiiiiiiice e e 16
Figure D12:- constructed SWItChDACK.............uuiiuiiiii e 17
Figure D13:- SWItChDACK ........uuuiiii e 18
o UL =T B R S =T o 1SS 19
Figure D15:-Preferred DesSigNns fOSIEPS......uuviiiiiiiiii e veeen e 20
FIQUIEe D 16:- STONE STEPS...uuuiiiiiiiiii it i e e e e eeeeicce et s et e e e e e e ettt e eer e e e e e e e e e e e e e eeeeaesaaannmneeeeees 21
Figure D17:- Retaining Structure made from Wood.............ccuuviiiiiiieemiiiiiiiieeeeeeeeeee 22
Figure D18:- Slope measuring by using ClinOmeter...........ccuvuiiiiiiieeeiiiiiiiieeeeeeeee e 24
Figure D-19:- fOOt trail CrOSSSECHION. .....ccciii i e 24
Figure D20:profile board for camber and drain.........ccccccoeeiiiiiiecce e 25
Figure E1:- lear all debris and obStacleS..........ccooeiiiiiiiiiieeee e 2
Figure E2:- Fill Potholes and Galleys with suitable soil and compact........................ 3
Figure E3:- Grub edges of pathi........ccooooiiiiiiiiiieee e e 3
Figure E4:- Repair GIMDEL ... ..o eeeeeeeeeeeee e 4
Figure E5:- Removing slough and berm............ooooiic e 4

Figure E6:- Tread creep due sloughing and soft fill slape...........ccccvviiiiieeciiiiiiiiiieee, 5



List of Tables

Table 1 the 7 principles of universal deSigN............ooevuuiiiiiiicccee e 3
Table B2: A simple need assessment fOLM............coooiiiiiiieeer e 10
Table B3: Community engagement WOrkflaW..............cccuuiiiiiimmmniiee e 16
Tabe B-4 Community participation ProCedULe.............ccuuuuiiirimmmriiiiiiiiieee e eeeeeeeeeeees 17
Table B5I a sample traffic survey template, for path improvement...............cccoovveeennnnne. 19
Table C.1: Recommended formation width for footpath.............ccccoiicc s 3
Table C.2: User and maximum gradient relationship in footpath..............ccccccvieeennnn 6
Table C.3:Basic standards for NemOotOrized aCCeSS. .......cuieeiiiiiiiiiiiieaee e 7.
Table C.4: Cross drainag@iEability .............oouuumiiiiiiiiierr e rrrr e 17
Table C.5:Recommended Spacing of Water @Qfs (M)...........ccooovrriiiiiiiiiinee e 31
Table C.6:Main Steps in the Construction of a Path...............ccccooieeee e 34
Table C.7:Typical Task Rates for Labotrased Road WOrK:............cccceeeeiiiiiisiceciciiiineeeeennnn 39
Table C.8:Guideline on Methods of Haulage............cccccccviiiieeeieiieee e 40
Table D.1. Soil Ribbon Test and best trail soil required to improve.it....................... 22

Table E.1. Routine and Periodic Maintenance for drainage and support strictures on foot
L= UL SRS 6



Foreword

The most common means of travel in the rural areas of most developing countries such as Ethiopia
is walking, using animals, and bicycles. Many farmers usually walk long distances that involve
load carrying on the head or shoulders. Similarly, many, if not most, villages of rural Ethiopia do
not have access to roads to improve the livelihood of the corymlihese rural communities and
farmers are still dependent on the existing extensive network of pedestrian foot paths and tracks
for access to agricultural fields, sources of water and firewood and to the main access road with
towns and cities.

Rural pahs and tracks have rarely been "constructed” but have evolved over a period of time
through the passage of peopl e, bicycl es, gar i
resulted in a good alignment which balances the shortest distance wihgheffort interms of

avoiding obstacles and minimizing hill climbing. Problems with natural foot trails do however
arise, making them difficult and sometimes dangerous for travelersharedore inhibiting the
movement of people and goods. Simpl@liovements to paths amccks can often bring about
substantial benefits to rural communities by making the psdlfisr and easier to use. Spot
improvements on short sections of the path or tracks are utualigost effective.

For instance, in many cas of the Amhara National Regional State, these problems can be
remedied by using simple techniques some of which are described in this manual. Sometimes
measures have been taken by the local people themselves to improve these sections but often their
resairces are limited or they do not have the technical knowledge or skills to overcome the
problems successfully.

This manual presents practical measures that can be taken to improve or upgrade traditional foot
trails, particularly in the Amhara national regal state. These improvements are not only directed

to making travel by foot easier but also cover the need to provide access for intermediate means
of transport such as pack animals, gari és, an

The manual includes guidelines on organizatiassues; the appropriate standards of planning,
design, construction and maintenance phases for foot trails for different uses; as well as specific
technical solutions to problems which are commonly encountered on sections of pedestrian foot
trails.
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A. INTRODUCTION

In Ethiopia, heconstruction and maintenanagfoot trails is wsually considerethe responsibility

of the communities that use them. Financial resources are rarely avalatrstruct andnaintain

this vital level of infrastructurd.ocal communities who wish to improve these paths will often be
required tgprovide their own resources which will usually be in the form of free labour.

A.1 Forms of Community Organizations for FootTrail Development

The coordination of improvement or maintenance of paths and tracks will usually be undertaken
by a formal or informal community organization or group. These groups can take a number of
different formsbased on either the government adstiaitive setup or common social and cultural
gatherings of the society.

Organizations based on administration setopa beformed at thelowest level of local
government admini st r atoperating ata Vilage lekeln ewate aeas Wor e
where the community is not fully mobilized by the government administration units (Gots and
Kebeles), the organizations can also be formed followirgraditional leadership structure.

Another and perhaps more effective approach depending on partigigtnge situations is to
organize the community based on commogia and cultural gathering§hese groups are
defined by the members themselves and reflect the prevailing social and economic characteristics
in the rural population. Examples of these upp® may be farmersnions Edir and Ekub
associations

The manual gives guidelines on providing technical assistance to these groups.

A.2 Supports That Can Be Provided ta_ocal Organizations

The community organizations formed to construct a footpathusilally need technical support

in order to improve a footpath and particularly to overcome specific problems along the path. The
technical support required will depend on the difficulty of the local terrain. This manual aims to
provide the technical backgund that is required to provide the support to the community group.
This support may be provided, for instance by a technician from the local woreda or kebele
officials or by a field worker from a NGO, or the community.

The manual provides the technicalckground required through the use of simple diagrams and
text to enable a technician to provide the necessary support to the community group. It is envisaged
that the person providing technical support will make use of the diagrams in the manual when
explaining issues and tasks to be undertaken by the community group.




A.3 Role of the User Community

As is the common practice in Amhara Regioormally, community members are responsible for
funding and construction of fodtails. Technical support should be ggu from thelocal
governmental offices amat other stakeholderso that critical parts of the foot trail wiick proper
technical planning and constructionethods The drainage systenshould be checked and
properlyexecuted, and maintaindeinsuringthe proper planning and construction of critical parts
of the foot trail eliminates theausesof multiple problems including safety problems for
pedestrians and animals.

FigureA-1: A sample footrail in Bahir Dar Zuria Woreda
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Figure A-2: Poorly planned and constructed foot trail, failing due to lack of a cross dre
structure

A.4 Trail Classification and Specifications

For clarity of communications, it is good to first understand the classes of trails and what each
grade entails as a specification. There are four general categories of trails depending on their
gradesThe minimum specifications for each trail grade carekpanded as follows as per Trail
Design Standards & Specifications, 2006.

A.4.1 Grade 1

- A minimum width of 2.5 m allowing for sidby-side riding and walking. This makes
passing and overtaking easy, and provides sufficient width for novice riders to feel
secure. The minimum width may be reduced to protect historic features, or for
environmental or visual amenity reasons. Width also caters for 4wd vehicle access for
maintenance purposes.

- Maximum prolonged gradient of 2 degrees (28:1). Maximum gradientiefjrees (14:1)
- Maximum outslope cross fall of 3% for straight sections of track.

- Corners shall have a minimum inner radius of 6.0 m arsibjpe gradient or crodall of
6- 8% except hair pins which must not exceed of 2.5 m

- Minimum structure width of 2.én clear. Clear means between the closest parts of the
barriers.




- clearly signposted, wekldefined trail from beginning to end so visitors can easily find
their way in both directions and during inclement weather

- A compacted, well bound smooth riding sedawith suitable camber to provide a
pleasurable and easy riding experience. Riders should never feel they are going to slide
off the trail. Minimum compacted aggregate depth of 75 mm, with 10 mm compacted
crusher dust top layer

- All water courses to be ordrted or bridged

- All areas of fall hazard within 1.5 m of track (exposure) shall be protected with barriers
that meet the building code.

- No stiles are to be used. All fences are to be crossed using cattle stops/bollards
- Sight linesi a minimum of 15 m clar sight distance is to be achieved around all corners
A.4.2 Grade 2

- A minimum width of 2.2 m but generally 2.5 m wide allowing for diyeside riding and
walking. This makes passing and overtaking easy, and provides sufficient width for
novice riders to feelesure. The minimum width may be reduced to protect historic
features, or for environmental or visual amenity reasons. Width also caters for 4wd
vehicle access for maintenance purposes.

- Maximum prolonged gradient of 4 degrees (14:1) but where length >100u0si be
broken with flat recovery sections 10m long minimum a5 m s paci ngdés. Max
gradient of 6 degrees (10:1) for no more than 30m without a flatter recovery section of
equal or greater length

- Maximum outslope cross fall of 3% for straight sexts of track.

- Corners shall have a minimum inner radius of 4.0m assfiope gradient or crodall of
minimum 510% (to be suited to the trail geometry to ensure slip free riding at design
speed) except hair pins which must not exceed of 2.0 m

- Minimum stucture width of 2.0 m clear. Clear means between the closest parts of the
barriers.

- Aclearly sign posted, well defined trail from beginning to end so visitors can easily find
their way in both directions and during inclement weather

- A compacted, well bouhsmooth riding surface with suitable camber to provide a
pleasurable and easy riding experience. Riders should never feel they are going to slide
off the trail. Minimum compacted aggregate depth of 75 mm, with 10 mm compacted
crusher dust top layer

- All water courses to be culverted or bridged

- Areas of significant fall hazard that could result in death or serious harm within 1.5 m of
the trail edge shall be protected with barriers that meet the building code. Areas of
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A.4.3

exposure where there is not a significhazard may be protected with fencing, bunding,
vegetation or signage

No stiles are to be used. All fences are to be crossed using cattle stops/bollards

A minimum of 10m clear sight distance is to be achieved around corners, or additional
warning/speed calming measures may be required to avoid user conflict.

Grade 3

A minimum width of 0.9 m wide allowing for comfortable single file riding and walking
only. The minimum width may be reduced to protect historic features, or for
environmental pvisual amenity reasons over short (50 m) sections. Width caters for
guad bike access for maintenance purposes.

Maximum prolonged gradient of 6 degrees (10:1) for sections not longer than 100 m with
flat sections of minimum 25 m length between. Maximuadgnt of 8 degrees for no
more than 30 m without a flat recovery section of equal or greater length

Maximum outslope cross fall of 8% for straight sections of track.

Corners shall have a minimum inner radius of 3m arglape gradient or crodall of
minimum 815% (to be suited to the corner, speed and trail geometry) except hair pins
which must not exceed of 1.2 m

Minimum structure width of 1.0 m clear. Clear means between the closest parts of the
barriers to ensure quad bike access.

A clearly sign psted, well defined trail from beginning to end so visitors can easily find
their way in both directions and during inclement weather

A compacted riding surface of either appropriate in situ gravels or imported gravel to
provide an al weather surface. Mimum depths to suit ground conditions

Trail cross fall to provide an enjoyable riding experience for intermediate riders. Riders
should never feel they are going to slide off the trail due to incorrect cross slope.

Water courses may be crossed with fardbe culverted or bridged if required. Any
areas of soft or boggy ground shall be made all weather to prevent mud and damage to
the trail surface

Areas of significant fall hazard shall be protected with barriers that meet the building
code. Areas of expase within 1.5 m of the trail edge where there is not a significant fall
hazard may be protected with fencing, bunding, vegetation or signage

Stiles may be used but preference should be given to using Cattle stops for convenience
and maintenance purpos®ghere a stile is used, a gate is required adjoining for
maintenance use.

A minimum of 5m clear sight distance is to be achieved around corners, or additional
speed




A.4.4

calming measures (trail alignment, sag, etc.) are required to avoid user conflict.
Grade 4: Natural Walking/Cycling Tracks
A minimum width of 0.3 m wide.

Percentage of track gradient betweerni 29 degrees (must not be more than 10% of
total track length)

Maximum outslope cross fall of 8% for straight sections of track.
Corners shall have ainimum inner radius of 3 m and-slope gradient or crodall
Minimum structure width of 1.0 m clear.

A clearly sign posted, well defined trail from beginning to end so visitors can easily find
their way in both directions and during inclement weather

Natural ground maybe used but a preferred surface of 50 mm compacted AP20 at lease
50% broken faces with portion of fines, 10 mm crusher dust on top

Water courses may be crossed with fords or be culverted or bridged if required. Any
areas of soft or boggy guad shall be made all weather to prevent mud and damage to
the trail surface

Areas of significant fall hazard shall be protected with barriers that meet the building
code. Areas of exposure within 1.5 m of the trail edge where there is not a significant fa
hazard may be protected with fencing, bunding, vegetation or signage




A.5 How to Use This Manual

The manual is divided intsix parts each of whicbovering a different aspect of the construction
/improvement of foot trails.

Part A: General

This section covers the current commuriityased foot trail construction practice in the Amhara
region. It consists of qualitative analysis of the case studtgsding a SWOT analysis conducted
using multiple data collection tools.

Part B: Planning

This section covers four issues. The first section is about need assessment and community
mobilization approaches. The second part covers community engagement ttodiome
planning techniques. The third part deals with the technical aspects of the planning process. And
finally, resource mobilization and fuadising guidelines are provided.

Part C: Design

This section provides the central source of technicalnmition on the design of footpaths and on

the methods for dealing with the main problems found along footpaths. There are subsections on:
Alignment and setting out, Improving the path surface, Drainage, Paths on steep slopes, crossing
marshy ground, and Spte water crossing such as stepping stones, drifts and culverts

Part D: Foot Trail Construction

This chapter covers the foot trail construction technigues and requirements, including standards,
testing, andunique methodologies for parts of the foot tthtt need a due care; such as cross
drainages.

Part E: Foot Trail Maintenance

More so, regular maintenance of footpaths is essential to sustain the work put into improving the
paths and the improvements achieved. This section provides guidelines oenaraiet to be
carried out and how that can be organized.

Part F: Appendices

Finally, in the appendices are larger tables, forms, checklists and flow charts which will be
important for technicians that will help the community in each phase of the foolevaibpment.
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B. FOOT TRAIL PLANNING

This sectiorprovides principles of trail planning in Amhara Region and more techmiddelines

about project proposal preparation; conducting feasibility study of an initiated trail project; ways
to raise funds to fill financial gaps in the initial capital cost; and ways to mobilize and engage the
community towards the construction anttdafor the management of the project

Initiation

/ Project idea based on

community question,
government plan, or civic
society

Collect feedback from
Conduct kickoff Carryout arough community on main uses of
meeting with the J———|surveyof possible —p the foot trail, optional
community paths J routes identified, seasonal
variation of traffic, etc.

!

Based on community feedback,

Prepare preliminary

Community meeting to
receive pledges/
promises and endorse

proposal on how the project
will be realized
[Finance, human resource/

assessnature of traffic,
carryout simple traffic survey
and try to identify best/

program of action

skill, material, etc.] alternative routes

Prepare detailed designs and
programs of work based on agreed
up on terms, options and priorities
of the community

FigureB-1: General flow chart of a commun#yased foot trail planning

B.1 Planning Principles

Trails in Amhara Region are normally used as initial mearecoéss infrastructur® connect

rural societies to main road infrastructures. There are also trails constructed in reserved areas like
natural parks and monasteries, where noise and accidents niotorizedtransportare not
tolerated.Planning of such trails may involve recreational and cultural elements in addition to
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construction standard# this manual, however, we will focus on trails purposed as IMTs for
subsistent rural communities.

In principle the trails should beosteffectivg sustainableand accessible.
i.  Costeffective

Cost refers to both capitals raised eithetheform of fundraising and investment or

direct money,labour and material commitment from the community members.
Considering the resource strains of the societies leading a subsistence lifestyle, the trails
should be planned to be constructed from locally available construction materials, tools,

and skills. The rel evant question t hanakethdtoa| d be
affordable without significantly compr omi
should depend on prior assessment of funding g a n i ziabtlity, @womsndnity
commitmentand resource availability.

ii. Sustainable

Sustainability refes to a broad set of ideas includingpcial, economic and
environmentatompatibility of the projecas well as longevity of the structural elements
of the trail itself.

Social sustainability of the trail depends thie societal integration rolé can phy by
providing opportunitiesfor relatives living in different kebeles to come together to feast
or to mourn for different communities to celebrate cultural and religious holidays
together for farming unions to assembénd discuss on the managemehsloared
natural resources (for instance irrigation water use) etc

Economic sustainability on the other hand refers to the-lerg resource and finance
based affordability of the trail. Economic sustainability largely depends on community
engagement tensure timely maintenance of key elements of the trail such as drainage
and river crossings before absolute failufighe availability of viable agencies
(governmental or negovernmental) and viable civic societies also play a vital role to
make the projececonomically sustainable.

Environmental sustainabilitghould be ensured lyonservation and enhancement of
natural areas, protection of biodiversignd raising environmental awaren@sshe
community. The location of the trail should be laid out in a way that it will not disturb
wildlife habitats, avoid land degradation, soil erosemd gully formation. In general
principle the trail layout and design should incorporate means whlatminimize
environmental impacts and when possible, play a positive role (for exavoplgen
guardraik can function asences tqrevent open grazing mreserved areas).

The durability of structural elementss one variable of sustainabilitydigh-quaity
construction materials, good desigmd the fact that whether the landscape supports
trails or not determines its longevity. Provided that appropriate design and management
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is applied, structural elements being more durable implies high quality strgoton
materials and hence higher initial capital and less intensive ongoing maintenance. So, it
is a tradeoff between affordability and quality. In this regardoodjudgmentshould

be made by the technician in terms of selecting construction nisi@nid appropriate

skills to construct parts of the tra@lspecially the key components.

iii. Accessible

Accessibility is as important as sustainability d@nekfers to theusability of the trail by
all members of the communitiedccessibility can be achied by incorporating the
severPrinciplesof Universal Desigrflook table below).

Tablel: the 7 principles of universal design

The purpose of th@ Principlesis to guide the design of environments, produetsd
communicationsAccording to the Center for Universal Design in NCSU, the Principles "
be applied to evaluate existing designs, guide the design process and educate both
and consumers about the characteristics of more usable products and envirofither
seven principles are:

Principle 1: Equitable Use

Principle 2: Flexibility in Use

Principle 3: Simple and Intuitive Use

Principle 4: Perceptible Information

Principle 5: Tolerance for Error

Principle 6: Low Physical Effort

Principle 7: Size and Space #pproach and Use

Principle 1: Equitable Use
The design is useful anteededy people with diverse abilities.

Guidelines

F Provide the same means of use for all users: identical whenever possible; equive
when notFor example; the design of slopes in approach sections to trail bridges
stepping stones in cross drainages should not be adventurous for the youth grou
usable by the elderly and disabled.

F Avoid segregating or stigmatizing any users.

1 Adapted fromThe Centre for Excellence in Universal Design (CEtRS://universaldesign.ie/Whats-Universal
Design/Ther-Principles/#p1l

B-3



F Make the desigaccessibléo all userqrefer to the design standards in the trail desi
and construction section).

Principle 2: Flexibility in Use
The design accommodates a wide range of individual preferences and abilities.

Guidelines

F Provide choice in methods ofaigamps as alternatives to steps for the disabled pe
with wheelchairs)

F Accommodate rightor lefthanded access and ygas for example refers to guardra
in slippery segments of the trail)

Principle 3: Simple and Intuitive Use
The useof the daign is easy to understand, regardless of the user's experience, kno\
language skills, or current concentration level.

Guidelines

F Eliminate unnecessary complex{intended construction methods and equipment
should, for example, bay local skills and available tools)

Be consistent with user expectations and intuition.

Accommodate a wide range of literacy and language skills.

m T T

Arrange information consistent with its importance.
F Provide effective prompting and feedback during and after task completion

Principle 4: Perceptible Information

The design communicates necessary information effectively to the user, regardless of
conditions or the user's sensory abilities.

Guidelines

F Use different modes (pictorial, verbal, tactile) fedundant presentation of essential
information.

Provide adequate contrast between essential information and its surroundings.
Maximizethe"legibility" of essential information.

Differentiate elements in ways that can be described (i.e., make it eagg to g
instructions or directions).

F Provide compatibility with a variety of techniques or devices used by people with
sensory limitations.

Principle 5: Tolerance for Error
The design minimizes hazards and the adverse consequences of accidental or un
actions.
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Guidelines

F Arrange elements to minimize hazards and erforges in approach ramps to trail
bridges should be well connected, and contingency plans (such as filling the spac
underneath the rampith loose material) should be considefedthe riskof failure.

F Provide warnings of hazards and errors.
F Providefail-safefeatures.
F Discourage unconscious action in tasks that require vigilance.

Principle 6: Low Physical Effort
The design can be used efficiently and comfortably and with a minimum of fatigue.

Guidelines

F Allow theuser to maintain a neutral body posit{gims has much to deith path
slopes)

F Use reasonable operating for¢especially when the trail is supposed to be used fo
norrmotorizedmeans ofransporisuch as animal pulled carts and bikégain, this
principle also has much to do with appropriating the path slope asdrtiaee finish
quality.

F Minimize repetitive actions.
F Minimize sustained physical effort.

Principle 7: Size and Space for Approach and Use

Appropriate size and spaaeeprovided for approach, reach, manipulation, and use regar
of theuser's body size, posture, or mobility.

Guidelines

F Provide a clear line of sigld important elemeni@nd enough right of walpr any
walking user(for instance, consider women carryiitg@wood which requires a
significant lateral clearance)

Make reach to all components comfortable for any user.
Accommodate variations in hand and grip $especially while designing guardrails)

Provide adequate space for the use of assistive devipessmnal assistan¢such as
wheelchairs)

Principles addressed ireblel are meant to ensure the usability of the trail by all members of the
community. In terms of networking, however, the accessibility of the trail shall be judged in terms
of the following critera

1 The poximity of the path to villagesMendersor Gottsin the Amhara region context).

1 Proximity to rural service providers, farm unions, open market places, water setrces
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Linkages to other trails and availability of trail bridges in case of lavge crossings.

1 Security of the area in which the path will pass through. The trail layout should avoid
unsafe places habituated by dangerous wild animals or places with possible hiding
locations for robbers.

B.2 Preparing a Project Proposal

It is explainedin the Planning Principlessection that a trail tobe realizedhas to be
environmentally, economicallyand socially sustainable. The right way to demonstrate thag to th
land manages(for approva) is through a comprehensitrail project plan.

Section 10 subsection 2 of the Rural Land Administration and Land Use

Proclamation of Ethiopiastatesit he hol der shall have the
the construction of irrigabn lines and other infrastructures if they cross his
landholding 0

As trials will take only a smaller fraction of private lands and can be, in most parts, designed to
coincide with the property borders, land use issues are less likely to be troubdepkdsed that
theydemand the trail services and let the path pass through their lands. Yet that may not be always
the case and authorities will need to settle legal issues. In case of refasahbndividuals the

regional land managers may have to providelaheholderswith a means of compensation for
letting their land forshared user settle their case legally. For all that to happen the authorities
and the community will have to be convindsdthe feasibility and possible benefits of the project.

Any particulartrail project plan should identify the burning issue of the specific project and give
more emphasis to thatlonethelesshe project proposal should addréss following areas.

1) An introduction section covering thedationand descriptiof the propose trail,
background of the communiggs well as the intended user groups (dictated by the type
and standard of the tra@nd perceived need for the trail

2) A summary of the separdiasibility study and availability of funding options (see
sectionB.3, and sectiomB.4 of this manual).

3) Communityengagement anaobilization to eable the construction and ongoing
management of the trggeesectionB.5 for more informatioh

4) Availability of viable social organizations, an agency (governroeprivate sector) to
facilitate the development of the traihd engage the community to organize and commit
resources (see sectiBn6 of this manual)Therolesand responsibilities afrganizations

2 Proclamation No. 456/20Q9-ederal Democratic Republic of Ethiopia Rural Land Administration and Land Use
Proclamation AddisAbaba- 15" July, 2005.
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involved in the project and project governance arrangensotdd also be addressed in
the proposal

5) The estimated cost, timingnd staging of the development of the t(sde sectio®.7
and sectiorierror! Reference source not found.for more information)This part is vital t
o corvince the land managers and get a formal endorsement from the Kebele and Woreda
authorities

B.3 Feasibility Study

The feasibility study should aim to determine whether or not the project is technically and
economically possibléeh i | e t est i n dility theeeasiilitya studysshoalg address
both short term (construction) and letegm (ongoing management and maintenance) challenges
should be considered.

The feasibility study can be conducted by an experienced expert from the enabling organization.
Depending on local settings the study document can have different outlines and can give more
emphasis to particular pressing issudse Tollowing headline$ollowed by thought provoking

and framing questions are provided to assist the professional ¢ahewtudy without missing a
critical component

1) Project Overview

Questions to be addressed in this section are: Where is the geographic location of the
project? How was the projeictitiated? Did the community request for the project or it still
needsnobilization? Whaarethe intended ussof the proposed trail?

2) NeedAssessment

Is there a demonstrable need floe particulartrail? Are there othesimilar trails in the
Woredawhere lessons can bearnedfrom? Are there other trails in the vicinity of the
proposed location which can be upgraded at a lessér cost

How is the project integrated with the woreda development plans in terms of, strengthening
community ownership of rural infrastructure (Footlgand Trail bridges), improving
access to social and basic services as well as economic resources and opportunities of the
rural settlements in Amhara.

3) PlanningeEndorsements

Has the project beareadyidentified as a priorityn the Amhara Rural Roalut hor i t y 6 s
plan or any other localoredd regionalstrategic plan? Has the lodabmmunityand/or
Woredaland manager given their endorsement for the project? What approvals are
necessary? Have they been granted or are there barriers thedmgalicatethe approval

process?

4) Network Improvement
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How will the project provide linkages betwe&abelesworedas, town®r community
facilities, open markets, service cegdother trailsor main receiving road infrastructire

How will the projecenhance thefestyle of the communities by serving adratial means

of access in the wider transportation infrastructure netwblidw will the project increase
productivity by enabling agricultural agency professionals to ride to farms and spend more
time with farmes for moreguidance andébllow-ups?

5) Management and maintenance planning:

How will the trail be managed and maintained and what is the management model for the
trail as outlined inChapter 2 How will the communitybased foot trail management
strategy worR How will the community raise capital and commit resourcesntertake

and pay for ongoing operation and maintenance coAtg?there other viable grant
providersHow will the trail be monitored to measure benefits?

6) Communitymobilization and engagement

Was the trail project initiated by the local community itself? Is tmaraunity mobilize@

Can the project demonstrate that it has support from the local community, trail user groups,
community leaders, servicerganizations the Woreda Transport Bureawschools,
commercial tourism businesses and other-@onernment groups@hat methods have

been used to gain knowledge of this support?

Does the project accommodate a range of trail usegs\Walking, cycling, horse riding,
people with mobility impairments and educational purposes)? How will the different users
share the ti#

7) Concept design:

What are the physical specifications of the trail: length, width, surface materials, drainage,
trailheads, interpretive signageafety elementand trail markers? What are the required
standards of construction?

8) Environmentabnd Socieconomic Impact Assessment

How will the project protect and improve areas of environmental significance? How will
it contribute to improved knowledge of the environment and what interpretive material will
the project provide?

9) Anticipated challenges andmedies

What does the preliminary SWOT analy§isSs e e s eaftheémom &) oundd coni¢
say? Have constraints and opportunities been idenfifidths the trail layout proposed
based on theustainable trail design principles outlinedettionB.1?

10)CostEstimates and Staging of the Work
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Whatare the work items and whatthe expected capital cost for the construction of the
trail project?To what extent the landscape supports the desired standard of the trail? Will
it require select material in a significant quantity? Who will pay for select materials and
external skils, if required in certain locations where the specification of the work
necessitates as such®@wiwill the construction of the trail be funded?

11)FundingOpportunities

Can the community cover all the costs including carssnage structures, guard raalsd

select fill material supplies when mandatory? If nohawfunding opportunities are
avail abl-ePnd€&@ns vp mo rby conmanityoranizatiah® Does the

project satisfy the requirements of the fundamganization8 It is important to sha that

the project can be cascaded to be developed segment by segment in different periods. That
wi || i ncrease the proj ec ttidesamauhtaeguested from wi n
agencies will be reduced.

12)Conclusion:

Elaborate the occasionindore xt wi th the Amhara Regionés
rural communities and integrate rural land? ExplainBkigency & Kairos which is why

now is the right time to develop the trail and why it should not Wity should the project
proceed? Whadre the strengths and weaknesses of the project? What is required for the
project to proceed?

B.4 Funding (Financial) Sources andOptions

The ownership ofrails is rarely defined. Usuallythey are considered the responsibility of the
communities that use the Because of that, financial resources are seldom available to construct
and maintain this vital level of infrastructure.

Local communities who wish to improve these paths and tracks will often be required to provide
their resourcesusuallyin the form of fredabour. A formal or informal communityrganization

or group will usually undertake the coordination of improvement or maintenance of paths and
tracks There can be some resources or skills the community cannot &tmstruction materials

such as select fills in wet areas and water crossing structures cannot be construnct bgil

and stonesin such cases fundraising is important.

The grougogether with the enabling/assisting organization should explore a wide range of funding
opportunities to ensure a continuous supply of resources for ongoing maintenances. Consider
diverse funding sources including foundation grants, gifts from indivatuabrs, especially from

those who grew up with the community, anekind donations from organizations and businesses

in the area. Focus on local resources whenever possible.

Consider draftinga standard fundraising language that can be used for avariety ifas ks . 0 Ma
sure to include the best argument for why the ficolkis important as well as your mission, goals,
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objectives, strategies, and plans for evaluat

community from the need assessmntbat will increase the likelihood of people to fund

B.5 Community Mobilization

In ideal cases, the community is expected to recognize the access constraints and mobilize itself
through available administrative and civic arrangemeantd request helfor the ralization of

foot trail development projects. If that is not the case, the initiation can also come from enabling
organizations (the NGO) depending on the possible, and so far, unforeseen improvements, the foot
trail development can bring upon the liveldtbof the community. Such assisting organizations
may discover shortcuts that will enable local farmers to sell their products in a nearby market, or
reduce the workload of women by providing easy access to utilities and services such as water
sources andgyrain mills. Hence this part addresses steps to mobilize the community when the
initiation comes from assisting bodies such as NGOs, Civic sogietidse government.

The objective of the community mobilization is to create awareness so that the commillini
understand the need and become the owner of the project. Sense of ownership is vital as that will
ensure the possibility of continuous maintenance and willingness to mobilize resources by the
community itself.

Step 1: Initiation

A rough need asseasgnt should be conducted especially if the project is about developing a new
footpath instead of improving an existing one. The following questions can be asked to determine
the importance of foot trail developments.

1 How much traffic will the route have?

1 Will the new path reduce the travel time of the assumed users?
1 Does it solve seasonal access constraints?
1

Will the new route (or improvements on the existing route) improve the livelihood of the
users or noticeably ease their problems?

Once the answers these questions are known and assessed, the enabling organization can start
preparing a simple community mobilization strategy.

TableB-2: A simple need assessment form

- Weight | Score | Weighted
Criteria Score

(W] [S] [WHS]

Expected number of users on a market day or a holiday:

6) Score 1; if the amount of traffic per day is less than 5
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7) Score 2; if the number is between 50 and 500

8) Score 3; if the number of users per day is more than

Travel time reduction

9) Score 0 if there is an alternative route with more or le
equal distance frortheorigin to the destination

10)Score 1 if there is an alternative means of access, bt
proposed route reduces the travel time slightly

11)Score 2 if there is an altative means of access, but t
proposed route reduces the travel time by at least 2/

12)Score 3 if there are no alternative means of access &

Seasonal functionality

13)If the soil is black cotton or loamy, the footpath will n
be functional in weseasons unless the surface is treg
with gravel. Give it a score of 1 if the soil condition is
such and select surface material cannot be found ne

14)Give a score of 2 if the route is in a mountainous
slippery topography thatavellingin winter seaons is
possible but likely to involve danger

15)Give it a score of 3 if the soil condition is fair with
drainable topography and there are no wide gorges
across the proposed path

16)Give it a score of 4 if the soil condition is good (red a
sandy loamor similar) and the topography is gentle
with rivers and streams that can be crossed with foot
bridges

The technician from the assisting organization can also judg
the combination of other geographic and social factors.

Possible livelihood improvemensg

This criterion should be judged by the type of users and the
purpose of trips.

17)Score 2, if the accessing footpath will improve social
interactions (like people visiting their relatives during
holidays, going to mourn the death of their relatives,
etc.)
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18)Score 3, if the footpath will allow farmers to access a
alternative market to sell their harvest and buy
essentials.

19)Score 4, if the footpath will ease the dayday burden
of vulnerable groups such as women and children ag
well as the abuse of domest@ading animals by
providing better conditions of travel or shortening
walking distances.

Step 2: Planning Mobilization Strategies

As rural communities live dispersedly with their respective communication customs and cultures,
mobilization can be unsuccessful unless a fitting advocation strategy is applied. To this end, the
first step is creating a community profile. This can be dibmeugh desk study by gathering
information fromthe lower administrative units (Kebeles and Lot§)recorded data is not
available the enabling organization (the organizatshing to energizéhe community around

the foot trail development) shouldkathe Kebele and Lot leaders to facilitate a direct survey or
guestioning.

Then the organization can undertake a qualitative survey regardicgah®a m u ngedgnaphis
and demographic characteristics, the strength of functioning social institution&diikeEqub,
Debo), and whether or not access constraints are prioritized as a pressing problem. Questioning a
focus group can also be taken as an alternativiecus group shouldbe represerdtive ofthe
communityincludingmen and women, as well as resits from any ethnic minorignd any age

The information gathered at this stage shall enable the enabling organization to understand the
communi ty 6 stodeeelop aanvorkirfg ambbilizaton stratedyhe following two are best
practices to mobilig rural communities.

20)Involve influential people and all stakeholders

The focus group has tremendous advantages including respected people, local authorities, and
society leadersThese people will help to easily address the community members in their camp. It
will also helpboost commitment among different community factions amld misinformation

that may result from informal communications.

21)Establish a welthought communicain structure

Following the establishment of a representative focus group, the next step is to establish a working
communication structure. A constant flow of information must be ensured by adopting formal
communication strategies that allow for frequetgjberate, and productive exchanges between
partners.
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A skilled communicator among the community members can be appointed to the role of
Arel ationship manager 0 and putting this perso
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Commencement
The enabling organization decides to
realize a particular footpath
development project

Is the
No. community Yes
( mobilized? \V

Go to community

engagement plans

Start community
‘ mobilization

Step 1: Initiation
Conduct a rough need assessment to determine the importance of the foot trail
development:
g How much traffic is expected?
~— o Possible travel time reduction, ™\
0 Whether it solve seasonal mobility constraints,
g Possible livelihood improvements, etc.

A simple need assessment form is provided in table 3-1

Step 2: Plan the community mobilization strategies
Design working communication/advocacy strategies based on the customs of the
community. To this end:

» Collect data from lower adminstrative groups or conduct survey regarding

population density and demography;

» Judge the strength of functioning social institutions (like Edir, Equb, Debo etc.)
This will enable the NGO to understand the communities social fabric. The next et
step is to establish a representative communication focus group.
Reccomendations

« Involve influential people and all stakeholders in the focuss group

 Establish a well-thought communication structure

Step 3: Conduct awareness creation events
« Plan and implement various activities such as presenting electronic and print
material; public meetings; development of locally relevant user-friendly,
] audio-visual material that is broadcast/telecast on local radio/cable, etc.
* Markets, churches, mosques, kebele assemblies or any available social
gathering platform can be used to address the public about the project.

Step 4: Establish a representative working committee
Conduct a general meeting and choose a working committee through a participatory
process.

FigureB-2: Community mobilization workflow



relevant stakeholders about what the partnership, the committees that will be tasked with a
particular mission, the subcommittees, and even individual members are doing to advance the
project.

Step 3: Conduct awareness creation events

The success of the community mobilization will be determined by the effectiveness of coordinated
and welldelivered information, education, and communication strategy, which will require the
cooperation of communities based on their understanding andtaccef the project and its
objectives. The mobilization strategy will include planning and implementing various activities
such as presenting electronic and or print material; public meetings; development of locally
relevant usefriendly, audievisual material that is broadcast/telecast on local radio/cable, etc.

Markets,churchesmosqueskebele assembliesr any available social gathering platform can be
used to ddress the pultiabout the project.

Step 4: Establish representative/working committeg

Conduct a general meeting and choose a working committee through a participatory process. The
following criteria should be used in choosing the committee members.

A The members of the group should be from different sections of the community, i.e.,
Young/dd, men/women, elite/nealite, village officials/norofficials, representative of
different religious groupstc.

A The group should have some legal status, i.e., be a committee under thecuiliagéor be
recognized by the village authority.

A The membes of the group should be recognized by other members of the community.

B.6 Community Engagement

Working with a community can be a difficult and tiroensuming process. However, it is essential
to remember:

A The community is the client for the work. They hawgtovide the inputs and sacrifices and
live with the outputs of the work.

A The technical assistance aims only to correctly identify the needs of the community and
provide the best possible advice and guidance to the community on these. However, the
communty must make the final decision on what is to be done.

A The priority activities of the community are concerned with subsistence and survival. Work
on improving paths has to be fitted in around these activities.

An essential starting point is to havevell-mappedout strategy for working with the community

to ensure there is proper consultation and agreement on all issues. The table sets out issues that are
institutional/organizational and of a more technical nature to be discussed during group work or
cariied out by individuals in between.
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TableB-3: Community engagement workflow

Milestone events

Kick-off meeting

Interim work

Planning meeting

Interim work

Design meeting

Interim work

Community Organization /

Institutional Works

Introductions

Recognizing thalready

mobilized

new one

cCommi
representative committee as a
working group or establishing a

Set up a representative
organizational structure

Identify strengths and
weakneses

of the communityi financial,
technical knowledge, tools, etc.

Rank priority constraints and
identify methods and resources

alleviate them.

Investigate the willingness of the

community to contribute

resources

Discuss options for path

improvements and resources
needed. Deciden options to be
chosen and how to resource the

Start to mobilize the community
and discuss the organization of

work.
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Technical works

Setting out of planning process

An initial introduction to community
transport systern paths, roads,
modes of transport, serviges
markets to be acceske

None

Identify access constraints

Through a participatory mapping
exercise identify key constraints in
the transport systeinmpathproblems
seasonal problems, slopes, poor
access for animaland IMT.

Rank priority constraints and identif
methodsand resources to alleviate
them

Prepare technical designs and
estimate resources needed.

Discuss/amend technical design
options for improvements including
maintenance implications.

Discuss the work program/s

Prepare final design and list resourt
needed.




Final meeting

Decide on how to obtain

Decide on final design and resource
resources.

needed.
Agreements made between bod

: Agree on the programs of work
on resources and sourcing

The general principle ihat the community must be involved in the whole process of the project
development. All the decisions should be made in agreement with the community. And the
communities shall provide tHabourand material resources. Donations and resource gifts shall
be welcome, but the community should believe in the project and be committed to independently

bringing all the resources required.

TableB-4 Community participation procedure

COMMUNITY PARTICIPATION TECHNICAL WORK

Kickoff Meeting

22)Community outlines problems and
assistance needed __—

23)Discuss stages of planning

Obtain Feedback
25)Main uses of path
26)Seasonal variations in traffic

27)Types of transport that need to use
path

29)Seasonal variations in problems
30)Observations on causes of problem

31)What has been tried, why did it not

work
«—>

32)Discuss and agree on possible optis

35)Discuss the proposal and agree on
what is

Carry Out Survey of Path(s)

Planning and Design Meeting Prepare Preliminary Proposal

24)ldentify key features of the pat
and surrounds

28)Assess nature of traffic using
path; carry out traffic survey if
needed

33)ldentify access problems along
thepath

34)ldentify and assess options for
improvements

!

39)Type and level of traffic to be
designed for
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36)Feasible 40)Design standard to be used

37)Agree on priorities 41)Improvements and new

38)Agreeon adetailed work program to consiiclionineeded

be prepared 42)Possible options and
preliminary estimates of
resources needed

Carry out Detailed Design

43)Select and design
improvements/construction to
be carried out

Meeting to Agree and FinalizeProgram of
Work

47)Work programto be carried out and

scheduled 44)Specify steps and details in

work to be carried out

48)Resourc§s to be provided by the «— 45)Estimate resources needed
community
46) Specify ongoing maintenance

49) Strategy on obtaining resources tha oragramsthat will be needed

cannot be provided by the commun

50)Ongoing maintenance to be carried
out by community

There will be four general meetings with the community at the four major stages of the project. 1)
initial meeting at the beginning of the project work, on the same day the working committee is
established. 2) Planning meeting, where riygresentative committee members will gather and
layout the access constraints, challenges, previous efforts, and suggestions. 3) Design meeting,
where committee members together with the assisting technicians from the enabling organization
discuss optionfor path improvements and resources needed. Decide on options to be chosen and
how to resource these. 4) Final meeting, where decisions regarding how to obtain resources and to
make agreements between partners on resources provision and sourcing.

B.7 Guidelines on Technical Planning and Organization

This section is additionadetail about the listedteps involved in planning and organizing the
technical work The main planning issues here are to gather detailed information on the users and
also the functionsf the foot trail, to put standards regarding the geometry and material minimum
requirements, to conduct a technical survey along the proposed foot trail or the foot trail to be
improved, preparing appropriate improving methods and finally resource gstima

Users and Functions of The Footpath
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This information will be gathered during the need assessment and the initial community meeting.
At this stage, the community will have decided on the footpaths that need to be improved and the
help they need. Thaformationrequired for planningre

1 The route of the pathget the community group to draw a map on a large sheet of
paper; mark on the main features of the path and the terrain. Collect any maps
available from kebele, zoner regional authorities.

1 Wha are the access problems along the path where it is considered that
improvements are needédnark these locations on the map. Identify the seasonality
of these problems, for instance when the problem occurs and, on average, for how
many days in the year.

1 What are the main functions of the footpath? i.e., which sections of the community
does it serve, roughly how many people is,thigd what facilities does it provide
access to.

1 Itis important to get accurate and reliable information on botlytres of users
(walkers, bicycles, cartetc.) and also the numbers of each type, as this data will
determine the design standard needed for the path. For instance, it is a waste of effort
to construct a wide path if it will only be used by people walkihgreas if only a
few carts use the track width of at least 2m will be needed.

TableB-5[ a sample traffic survey template, for path improvement

Type of traffic Destination: Origin:

The specific

Generic category type of traffic

Man

Walking people Woman

Child
. Man
Walk!ng people Woman
carryingaload
Child
Man
Walking people
without load Woman
Child

Disabled people | Man
with wheelchairs | Woman

Child
Man
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Bicycle/biking Woman
people Child
Man

Bicycle with load | Woman

Child
_ _ Man
Bicycle with Woman
passenger
Child

Wheelbarrow
(P MBM

Mule or Horse cart

Transporting
a passenger

Motorcycle :
Transporting

goods

Transporting
Fourwheel drive | @ Passenger

cars Transporting
goods

_ | Transporting
Light trucks (which| 3 passenger

are less than s tons

Transporting
goods

Tractor

1 Itis, therefore, essential to get clear specifications from the community on the range
of users that the path has to be designed for. The implications of different types of
users should also be pointed oat, what type of path is needed for bicyclefawis
needed for carts etc. This is particularly important if there is any demand for
motorized vehicles to use the path or track. Point out the extra requirements needed
and the large damage that can be caused by a heavy vehicle which can then make
acces difficult for other users.

1 Ifitis clear that, if the path or track is heavily used by a range of different types of
users then it may be worthwhile to carry out traffic surveys to get more accurate data
on the level of use of the path/track.

However, he following should be checked when planning a traffic survey.
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Does any traffic data already exist, e.g., with the local planning department?

1 The traffic will probably vary during the day with peaks early in the morning and
middle to lateafternoon. Dividing lines at-Bour intervals in the traffic count boxes
will allow the variation and peak rates to be estimated.

1 Traffic will vary during the week. A Market Day in a lo@@ntrecan cause a large
increase in trafficTherefore, surveys shld be carried out on at least two days of the
week, the busiest day and an average day.

1 There will also be seasonal variations in traffic levels with peaks occurring during the
harvest season. Information on this will need to be obtained from locahizfids

1 Survey points should be positioned clear from large villages to prevent the counting
of people undertaking local internal trips.

1 Some paths may have short alternative routes that will distort the true number of
travelers Survey sites should be cleosto ensure atravelersare counted.

1 Water crossings such as bridges are good survey sites.

1 Two persons will be needed, one to count the traffic and the other to carry out spot
interviews.

Conducting Technical Survey Along the Proposed Path or thExisting Path to Be Improved

This stage aims to obtain detailed information on the improvements needed on the path or track
and to identify the options for carrying out these improvements. It should include the following
steps:

a. Walk the path with key infanants from the community. For each of the problem areas along
the path obtain information on:

51)The nature of the problem

52)Why do the users think it occurs?

53)How it varies over the year

54)What has been done to try to solve the problem
55)What happened, why didriot work?

b. Recordthe details of the problem areas with sketches and notes. Take measurements of
relevant distances and gradients. Record other relevant details such as the type of soil and
features of the surrounding terrain, maximum flood levels, availahaterials (stones,
timber, wateretc.) and details of ownership and usage of adjacent land. If possible, take
photographs to show details of the problem area.

c. lIdentify possible options for improving the path (see the design and construction section of
the manual). Make sketches of what will be involved in carrying out these options. Note what
will need to be done and what problems may occur.
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Developing Appropriate Methods for Improving the Foot Trail

A detailed proposal of the work to be done and epwading action plans should be prepared.
The proposal should outline each of the proposed areas of improvement and the methods to be
used. Guidelines and illustrations for this are given imtheé chapteof the manual.

The outlines should be in suffeat detail to show what is proposed (use sketches), what problems
may occuy and to allow estimates of resources needed. Estimate resources hdatedr,
materials, tool§ and the costs involved. Outline the ongoing maintenance that will be needed to
sustain the proposed improvements.

The proposal should be presented at the Planning and Design meeting with the community for
discussion and agreement. The output of the meeting should be a written agreemeprognaire
of improvements to be carried autd the order of priority of the work.

Preparation o detailed workprogramis also important to avoid procrastinating. Full details of
the agreed improvements to the path can now be worked out and estimates of resources needed to
be checked. Detailed sgpifications and instructions for carrying out the work should be prepared.

A detailedprogramof work with weekly inputs and targets should be drawn up. This detailed
programof work will form the basis of a contract with the community which specifiagténfoom

the community and the technical assistance support. Inputs from other sources, for instance,
District Councils, should also be included and agreed upon. The contract should also specify a
programof ongoing maintenance to be provided by the comtyun

Determining the Required Resources

The proposal to the community on improvements to be carried out on the path will need to include
good estimates of the inputslabour, tools and materials needed to carry out the work. Here it is
important to ension the method of traditional construction to be employed, the tools to be used,
the skills of the community members who will work aslaourer material availability, methods

of hauling etc. The following sequence of steps illustrates the main aegvitiabourbasedoad

work for which estimates dbourinputs are needed.
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guantities are measured in me
FigureB-3: Setting out

Mark thecentreline with poles at 5 to 10m intervals. Measure formation width Design Standards
above) of the path and mark it with pegs.

Quantity is measured as area)i@s
FigureB-4: Clearing and "0 T GED D 00D O F000

Grubbing
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quantity is measured as volume®|n
FigureB-5: Excavation

the quantity is th@olume excavatec
FigureB-6: Mark Out and Excavate Drain:
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FigureB-7: For mati o

quantity is measured in volume mraswi € i i

FigureB-8: Sloping of [ 'Q0OSREGEEDT OHEBEQ ENEMI QQG Qe O
Ditches
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quantities are measured as are?) @s

FigureB-9: Formation of Camber A G QBN QEQO
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C. FOOT TRAIL DESIGN

C.1 Introduction

For local shordistance movements and Rowotorized transport users, simpheprovements to

paths and tracks can be of significant benefit to local communities by making them safer and easier
to use. In addition, strategic investments can often reduce seasonal or sporadic periods of poor
passability. In general, improvements oftgracrossings are the most cestective and easto-

identify problem spots, although, in some cases, surface improvements (such as gravelling and
stone pitching) of high traffic sections might also be merited. The most common problems on paths

and trailsthat reduce functionality are:

1 Slipperiness and erosion (caused by poor drainage or steep gradients),
1 Wet, marshy, or seasonally flooded areas of poor passability,

1 Dangerously steep and/or rocky sections, and

9 Difficult and/or seasonal stream or river Gings.

C.2 Identifying Problems on Pathsand Tracks

Identifying access constraints on paths and tracks begins with consultation with users and a visual
Field survey to identify local conditions (soils, drainage, and grade). Local users identify the most
heavily traveled and problematic routes in, around villages, and to major destination points, as well
as what type of transport takes place over those routes. They make distinctions between regular
and seasonal problems. A rapid field survey is required togetuae of local conditions and help

in selecting preliminary strategies for overcoming current problems. If necessary, a further
technical survey may be undertaken after initial consultations to obtain observations that are more
precise and measuremenfsthe paths and tracks identified. An outline of a tecal survey is

given in Box 1Below.

Box 1. Technical Survey of Path or Track

Technical surveys are carried out to gather information on the physical condition of a
track. Information is usually only recorded for the section where there are existing or po
problems. The type of observations and measurements required are:

Reference number and location of section (relative to obvious landmarks),
Length of section (can lgEaced, but preferably measured with a tape),

Soil type,

Gradient of path or trail,

Crossfall (sideways slope) of surrounding land,

Type of problem (slippery section, erosion), and

Details of the situation with possible solutions (sketches and notes).
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An engineer or technician usually carries out the survey, but it is preferable if the users
path or track, who can point out or confirm the problem areas, accompany the technicia

Source(Jerry Lebo; Dieter Schelling, 2001)

C.3 Typical Design Guidelines

Once traffic and loading characteristics have been determined, standard design parameters are used
to determine the appropriate level of investment. Most often, thedesistnethod for improving

paths and trails to aleaher passability is communHgriven spot improvements. In some cases,
where transport demand is high and benefits adequate, full upgrading of the path or track along its
entire length may be justified. Technical assistance is needed for designing ihgpspaements

and managing the works.

The design standard for the path or track will depend on the number of users and thesf mode

transport.
1. What is the number of users per day or hour?
2. What types of loads are carried?
3. Do pack animals (carrying dheir back) use the path or track, with or without carts?
4. Do wheeled vehicles such bgyclesuse the path?

Note: It is essential to clarify and agree with the community the numbers and types of users that
the path must be designed to take, as this wiltlse standard for the minimum width and bend

curvature needed for the path and the maximum allowable gradient.

It is particularly important for the community to decide whether vehicles such as handcarts and

animaldrawn carts will use the path, as thi¢l wequire a minimum design standard, which may

considerably increase the amount of work involved in improving the path or track.

Thefollowing are the mostnportant first stage design parameters for basic access paths and trails
5. Camber and cross fall

The width of the path

Clearance above the path

The gradient of the path or track

© © N o

The surfacing of the path or track
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C.3.1 Camber and Crossfall
Camber and crossfall are essential for proper surface drainage and should be a minimum of 5
percent in rainy areas an@yher in areas of heavy seasonal rain. A camber as low as 3 percent is

possible in arid areas, but flat paths and tracks are not recommended.

003w

Standard drain

\‘\

l‘. L I Width of path w
s !

0 20

]

C.3.2 The Width of the Path

This depends on the number of users and type of traffic. Guidelines are girgar@C-1below.

Formation Width of Path

In most cases, the path will need to have side drains. The tdtaihwation width of the path

therefore needs to include the width of drains and shouldsimas in the table.

TableC.1:- Recommended formation width for footpath

Width of Path Im [1.2m [|1.4m 2m 2.5m

Formation Width, W |Drain Both Sides 25 2.7 2.9 3.5 4.4

Drain Only One Side 1.8 20 2.2 3.2 4.2




Hesdroom 2.5m  §

One-Way Fookpath Two-Way Footpath Crie- Wy Bieyele Track  Oine-Way Track
- pedestrians - pedesarisng - bgyeles - podesirizns
= low traffic - high eraffic - fow teaffic - peck animals

= I e medium traffic

= Lo

10m 20m

Two-Way Track Two-Way Bicyele Track otorable Track

- pedeEarIans - bleycles = cars

- pack anisals - high eraffic « AWD vehicles

- high traffic - | traffic

| passing places reguired)

Cratdetime for level of traffic for walkers snd bacycles:
Low:  less than Siidey, Medium; 5010 50iday; High; over S0y

FigureC-1:-Proposed Design Standards for Different Paths and Tracks




Min.cleared heigt =2.5m

Min.cleared height = 2.4m
FigureC-2:- clearance

C.3.4 Bend Curvature

T ANGONL >

Bend

Degree
Bend
{
'

e

Center of
Curvature

Rmin =2.5m bicycle

Rmin = 5m carts

FigureC-3:- Bend curvature




A minimum of 2.5 m bend curvature is necessary for bicycle riders and 5m for animal drawn carts.

C.3.5 The Gradient of the Path or Track
The maximum gradients that can be comfortably climbed by different users are givablén
C.2.

The table below lists the maximum slopes recommended for different footpath tmezxample

if animal drawn carts are to use the path the slope should not exceed 8%.
As slopesapproact25%, evenwalking becomes difficuland steps are needed.

TableC.2:- User and maximum gradient relationship in footpath

User Desirable maximum gradient
Bicycle with Trailer 5% 1in 20
Bicycle 7% 1lin14
Animal-drawn carts 8% 1in 12
Loaded porters 10% 1in 10
Pedestrians 12% 1in8
Pack animals 12% 1in8
Shallow steps required 25% lin4d
Moderate steps required 33% 1in3
Steep steps required 50% lin2
Hands needed to aabcent 70% 1linl4

Thedesirable maximum gradieris the steepest gradient that can be negotiated without excessive

effort by the particular user.




The desirable maximum longitudinal gradients together with a summary of basic access standards
for nonmotorized access are summarizediable C.3 as per Design andppraisal of Rural

Transport Infrastructure World Bank technical paper.

TableC.3:-Basic standards for nemotorized access

Feature Terrain
Flat Rolling Steep
Path Width 1to 2 m, dependin¢ 1to 2 m, depending on 1m
on trafficdensity traffic density and type
and type
Path Surface In-situ soils except on sand or steep erodible slopes
Camber 5% 5% 5%
Maximum Gradient N/A 7% for bicycles,

8% for animal drawn carts,
12% for pedestrians and pack animals,
26 to 70% for pedestrians when steps

provided

Drainage structures Steppingstones, timber footbridges, suspension bridges

and water crossings

Specialfeatures Earthor brushwood Timberwater bars Hairpin bends,
cause ways in steps, handrails,
marshy areas timber water bars

C.3.6 Surfacing

Most paths and tracks have developed naturally from the passage of traffic. The compé#ution of
soil by pedestrians, animals, and light vehicles is usually sufficient to give a satisfacfacge.
The addition or replacement of surfacing material is relatively expensive and can pudiifies
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in special circumstances such as the occurrencetaharshy areas, very rough terrain, \&agdy
soils, black cotton soils, areas with sharp rough rocks, or easily erodible soils on steep slopes.
These cases are explained from sed@idto Error! Reference source not found.

In the Amhara region, some areas with cinder/scoria gravels exist. These make excellent surfacing
materials for trails. Other areas contain colluvial gravels, which are also good.

Figure C-4: Cinder/scoria gravel




C.4 Design of foot trail structural components

C.5 When the surface is Erodible

Where the major problem is an erodible surface, a single layer otamjpactedwith simple
hand compaatig tools)gravelly soilmay be adequate.

A certain amount of clay mixed in with tr
gravel helps bind the materialpooduce a |
dense impermeable surface layer. St §

necessary for heavy traffic or on ste : 2 —
gradietts. Figure C-6 illustrates some 0 [t tres
these methods.

After the addition of some gravels on t
footpath, one has to add a fine soil to [
gravel to make the surface dfie path
smooth by compacting as shown beca
many people in the rural areas may alsc
bare footed while using the footpath.

FigureC-5: Hand compaction

C.6 When the surface is Wet or Marshy Areas

In wet or marshy areas, it is necessary to use different techniques to minimize the costs. Wherever
possible footpaths should avoid crossing marshy and wet areas. However, if this is impossible
there are a few methods, which will provide reasonable accase$bior all of the year. The basic
approach is to provide a foundation, which can be supported by the soft marshy soil and raise the
path above the surface of the marsh area. Tdreréhree main approaches:

C.6.1 Stepping Stones or Stone Causeways

Stepping stoes or stone causeways, in which large stones are firmly set in the grquodite
a stable walkway.

1 Thisis only suitable for pedestrian traffic (not suitable for peopledisthbilities, elderly,
and children)

1 Large blockshaped stones are idealthEse are not available, a stebex, sections of
large tree trunks, or sandbags may be used.

1 This option is not suitable if the water level rises more than about 10 cm in the rainy
seasonssigureC-7 illustrates this method.
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Smaller stones packed

Thin binding layer of fine and hammered in
r— material with some clay
for binding Fine surfacing material Large stopes laid on =dge

One or two layers of coarse

gravelly material to provide (approx. haif depth)

100-200m

« Well used paths = Strong construction + Good for heavy traffic and weak soits

{a) Typlcal construction {b) ‘Telford’ construction

Stones (approx. 100mm x 150mm)

= Strong construction  « Steep gradients + Rough terrain « Rocky or bouldery areas
« Rough terrain + Can be rough 1o walk on
(c) Stone pitching {d} Boulder pavement

FigureC-6:- Surfacing Methods for erodible soils

Large stome locks with
Mantish surface. Surface
should be & few cm above
the graund

Provide firm bed of

small stomes socha
slepping stanss 5

About o o simk oF rock -

bl ENEEENNE———

FigureC-7:-Stepping Stones




C.6.2 Rafts or Boardwalks

Rafts or boardwalks, in which a timber walkway is built to sit on top of the wetTdwbke are
usually of light construction, for pedestrian or cycle traffic orffpr lesswet areasa simpleand
reasonablyow-costoption for walkersis to usetrimmedlogssupportecat eachendon log-sills.

These are preferablerfanimal carts, persons with disabilities, the elderly, children, and for
improving allyear access and climate resilience

W Siagie Watkway Trim logs with an sxe

Minisures log size or 1o dm R0 ¥
span shoudd be 12cm diameter -
phace aboul 3cm apari

For Wider Path

FigureC-8:- Boardwalks for Less Wet Areas

1 For more general traffic, sawn planéan be nailed on top of the logsisintroduces a
significant extra cost.

1 In wetter areas,the boardwalk may be supportedon postsor stiltsdriveninto the
ground.This is the most appropriate option for waterlogged areas, particuiatgas where
the water level rises by more than a few cm in the re@@sonHowever it requires a great
deal of timber and is relativelyostly. It alsorequiressubstantialabaur.




Fimbng span logs 10 cnoss bags
ol shallaw *¥'s

use |{imm rownd steel

Span logs sires
I 5cm up da 3m span

2ilcm aver 3m span

Planks = 3em thick

; 4 [ I or 1 2mm rl
eate: PR . £ steel bar .' P
& posta and 2 span kops an: adeguete for

willihs up b aboul |.5m snd walkers, Chasnpleg cross logs on top of posis k2
Eecycles and Bandcarts. = cul V in top of pos)

Far heavier trafic such as anemal drawn - bend 1{imm steel bar over cross-har and
carts use 3 posls and 1 span legs. Eammer emds round har through post

FigureC-9:-Boardwalk for Waterlogged Ground
Boardwalks require regular maintenance to repair joints and rajotdice timber.
C.6.3 Turnpike Sections (Raised Paths)

Turnpike sections (Raised paths), whére path or track is raised as a small embankment, with
the edgeconstrained by logs or rocks.




4 Compesct fill material and
form a camber of shaut 107
slope{cenire shout Scm
higher than bop of logs)

1. Excavate deain diiches sach
side of path.  Plsce manerisd [if
suitableh as U berwees logs

1. Lay hogs 15w 20¢m in
dhamuter alang edpes
ol path

L Hodd loga inpasition with
ELales Tem im dimmeler
and T0 4o 30¢m |oag driven
A griind

Mot Chovse the path width to suit the level of traffic sxpeacted

=5 s good practice to separate e i1l material from the base material with o loyer of geoieatile
malerial [plactic sheeting or plastic sacks) which will provide a barrier between the i1l gnd the
hase matersal. I this is not possible, a dense liver of thin hrenckes can be used to prevent the
fill mzerial sinking inio the hese mmerial

FigureC-10:-Raised Path

Methodsof dealing with steep slopes: If the maximum recommended gradient vakdseded
when the path leads directly up the slope, the path may be aligned across the slope to reduce the
gradient to an acceptable leviélthisis notfeasible thefollowing optionsareavailable

1 Use of handrails of wooden poles or r@dews path tdollow direct route and requires little
construction. Only suitable for walkers and may not be suitable for persons carrying heavy
loads, or adequate on steep, slippery slopes. It is Not recommended, although may be used
with steps

1 Realignmenof pathinto zigzagform: May beusedby walkers,animalsandwheeled
vehicles However,increases length of pa#md thereforeonstructionwork substantially It
is recommendedasonly feasiblemethod fora rangeof traffic. Zigzag paths may be used
on the sidesof steephills to keep the path gradientwithin acceptabldéimits. They
fi z-z g gabosgshesloperather thardirectly upthe slope




C.6.4 Dealing of steep path with steps:

1 Steps shdd only be used for steep pattggadients over about 25% in 4) as thewill
prevent the use of wheel&@nsport and inhibit the use of pack ansman the path. They
can alsaequire frequent maintenanc&teps should be convenient to use, so the layout
should match the averagkntbing and walking strides of users. The following rules should

be followed:
Steep slopes l
Tread / /

Gradient = riseotread

Riser

FigureC-11:-Steps

1. Risersshould never be above 2k

2 Treadsshould be aninimumof 30cm

3. Thebestvaluesare:riser= 17cm,tread= 30 cmwhich givesa gradientof 57%

4. Themaximumpracticalgradientis about67%- riser20 cm, tread30cm

5 If the gradientof the stepsis greaterthanabout60% (1 in 1.7) a handrail
should be provided for safety

6. Stepsshouldhavea crossfall of about5% sothatwaterdrainsto the sideof
the stepsatherthan down the steps.

Tread {includes cne stridie) LH'
_V

FTATT IR Rt

Slope up ra 3%
T_/H; Litadient = riseriresd + =.||.l|:l.'
i
FigureC-12:- Less steep slopes
7. Where ashallow gradient is required, the tread width should be increased by

one stridéabout 60cm)For example: riser 26m + tread 30 + 60 = 90 cm and
slope 3% givesgradientof 25% (1 in 4).

8. Wider/longer treads may have a slope of up to about 5% as thisesethe
number ofsteps needediowever, the step must also have a cfaff about
5% to make surwvater runs off to the sidaef the steps

General Guidelines for Design of Steps




1 Construction of steps can require substantial work. Therefore, choag®ottest route
that minimizes the work needed.

1 However, long straight sections of steep steps can be intimidating to users. Therefore,
slightly curved routes are better for long, steep sloghsy also help with drainage.

1 For lengthy, very steep slopésimay be necessary to provide zigzag routes for steps to
reduce the gradient and the effort for the user. In this case, provide obstructions to
discourage users from taking short cuts down the slope, which may erode the slope.

1 Itis important tgorovide effective drainage for steps. Side drains-tdfrains, and
scour checks may be needed to achieve good drainage without causing(session
sectionC.9).

C.7 Retaining Structures

Where landslides have occurred, or there is a high risk that they will occur, some form of retaining
structure is needed to hold back the soil arelvgmt the bank from collapsinfhe common
method is to build aetaining wall. Two examples are shownFigure C-13 andFigureC-14 of

dry walls (no mortar) using large stondsonly smaller stones are available then these need to be
bound together with mortar. This wiltld a cost to building the walk stones are not available,

an option is to use wooden poles. However, these will havmited life and will need to be
replaced every few years.

hrough bocks are neaded
%0 bind wall sogether

Also overfap stones 1o
bind the wall

>

Excavate 10 a depth /

of a1 least 20cm




Fill

Grass sods lasd over

Excavate with downward slope mo hillside

FigureC-14:-Retaining Wall Usedo Support an Excavated Embankment on a Steep Slope

|, STONE MASONRY

TYPICAL RETAINING WALL

H(cm) B (cm)
0-50 50
50-100 100
100150 125
150200 150
200250 175
250-300 200
300-350 225
350400 250

FigureC-15:- dimensioningretaining wall
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Typical Design of Dry Stone Masonry Wall ' e~

FigureC-16:- if only dry stone is used

C.8 Water Crossings

As per(Development, 2002 ffective drainage is the most important factor in achieving a good
footpath. Sectiofrror! Reference source not found.dealt with the drainage and removal of w
ater from the path.This section describes th@ansfer of water across the pattis is required at
stream crossings, dips in the footpatiygnmentandon slopinggroundto transfer watefrom the

high sideof the path.

Two types ofproblems arelealtwith in this section:

1 Transferof drainwater orsmall streams acrosise path

1 Crossingof narrowor shallowstreams
The following options are considered:

TableC.4: Cross drainage Suitability

CrossDrainage Option Suitability
CrossDrains

1 Occasionalow volumesof watere.g.After rain

1 Smalldips inthe footpath




Culverts { Low to mediumflows of water

1 Suitablefor all typesof footpathusers

SteppingStones 1 Streamsor wide rivers with normal flow Depthsup tg
approx.50 cm
1 Only suitablefor pedestrians*
Drifts

 Suited for wheeledvehiclesto cross shallow streamg
with depthsup to about30 cm

C.8.1 Cross Drains

Cross drains are drains which carry water across the Jladly. are particularlyeeded ompaths
on side slopes to carry water away from side or eaiter drains from the uphill side the
downhill side of the path. They may also be used to carry small streams acpzth the

If walkers only use paths, cross drains caogen. In this case, the maximum widgh50 cmand
theflow capacityis limited.

FigureC-17: Open cross drain

To avoid erosion, crosdrains should be stodimed, particularly where water flow gh. This
will make the drain famore effective and longer lasting as shown inRiggireC-17.
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For higher water flow, crossing paths, which need to cater fongeraf traffic, animals and
wheeled vehicles, Culvertshouldbeused

In the construction of stone drains, the stones should be big enough to form both thdtsde of
drain and the surface of the path and heavy enough that they do not move whendnoditien
stones that merely line the drain are not sufficient and will soon get displéesttaincan beup

to 50 cmwide and asleep as the side stones will allow.

To protect against scour the drain can be built by first lining the bottomlavile slabs or
boulders, which are then held firmly in place by the side stones. Smaller stones phageblat
the inlet tohelpprevent material washirig and blocking the drain.




This stone prevents scour

If the cross drain transfers water from a side dmin or catch water drain it should be angled
across the path at shout 45° :

Guide water smoothly .
into cross-drain ;

FigureC-18:-StoneLined Cross Drain

For those people like elderly, persons with disabilities, children, etc., cross drains should be
covered at the top with timber or stone slab at one position of the drain.

C.8.2 Culverts

Culvertsmay be consideredsanintermediateoption betweercrossdrainsandfootbridgesThey
can provide a water crossing for a range of traffic. Becthesgcan provide a much largerarea
for water flow than crossdrains, culverts canhandle large flows of drainageateracrossthe
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path.

Threeoptionsareconsidered irthis section:

1. Bush Culverts: This is basically a log bridge acrossthe drain or stream.lt
is thereforecheapto constructputthelogswill needto bereplaced
periodically. Spansanbeupto 2 to 3 m. Ethiopia with regular wet and dry
seasons may not be suitable for bush culverts, so, this option may be the last
one in choice.

FigureC-19:- Bush culvert
2. Slab Culverts: This usesstoneslabsratherthan logs.lIt is longerlastingbut
needs the availability of suitable stone sldbwill thereforeprobablyhave
limited use. The spanis dependenbn the sizeof slabsavailableandwill
probablybelessthanl m.




FigureC-20:- stone slab culvert

3. Pipe Culverts: large pipes (at least30 cm diameterbut preferably60 cm)
are used to transfer the water under the path. Fill is used areupgbes to
build up the patlsurface.This is a relativelycostly optionwhich requires
substantialvork. It will mainly beappropriateif vehiclesusethetrack.

Summary: Bush culverts generally provide the most appropriate option for footphthsvidth
canbe readily selded to suit a range dfaffic. However theyare notsuitablefor motorvehicles.

The boardwalk designs described in Secti6.2 may also be used to spalnains orsmall
streams, making sure a solid foundation is provided forstipportlogs on each side of the
drain/stream

C.8.3 Stepping Stones

Stepping stones are suitalbbe any width of stream or river, providing the water depth is less than
50cm. Steppingtones should be placed at a spacing of about 50 to 60 cm between stones with a
maximum spacing of 75 cm.

Each stone should:

1 Have a flat step area of at least 30 cr gfh

1 Be 10cm above the water for normal flow levels

1 Be large enough not to be washed away during floods
1 Be stable and not rock when walkers step on them

1 Preferably not be slippery when they are wet

The use of stepping stones can be made safer by prowgimgope guides on each side of the
crossing.
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- This should be an easy st women-
‘ 50 to 66cm. Maximum 75 cm

FigureC-21:-Stepping Stones
C.8.4 Dirifts

A drift can be used to cross a shallow stremmecially when wheeled vehicles like animal drawn

carts use the path. It should be located where the stream is shallow enough for walkers and vehicles
to cross without any problems. The main construction required is to excavate suitable approach
and exitramps so that wheeled vehicles can easily enter and exit the drift. The slope of these ramps
should not exceed 8% (1 in 12). The drift should have a firm, level bottom across the stream so
that wheels do not sink in. A smooth, stony surface is best.

Note: it is possible that water flowing down the approach or exit slopes will cause erosion of the
path. A simple method of dealing with this is to construct a side drain on the DOWNSTREAM
side of the path, with a cross fall on the path to cause theffto flow into the side drain. The

side drain should exit downstream of the drift.

If animal drawn carts to be using this drift, the width of the drift should be 3 meters and above




Try to choose a location where the water is at its shallo\

Slope at entry and exi p 4 .
should not exceed 8% <
(1in12.5)

N\

Proved smooth, firm
Place a row of larger stones along each el g\ face
of the drift to protect smaller stones froi
being carried away in the current.

It is useful to arrange these aspgimg
stones

Figure C-224-20:- Drift Water Crossing
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flat bottom drift bed 10m

FigureC-23: drift possible dimensions




C.9 Drainage

Lack ofdrainage is the cause of most problems associated withatbstA poorly drained path
allows water to collect causing local flooding or areas of mud which are difficult or impossible to
Cross.

For most unimproved paths, nothing has been done to coh&didw of water or improve
drainage. Uncontrolled flow of rainwater can cause erosion to the path surrounds, depositing debris
and silt on the path. It can also cut channels in the path and wash away the path material.

The primary aims of good drainage dherefore:

1. To prevent rainwater collecting on the path

2. To control the flow of rainwater on and around the path to avoid erosion damage to the
path and surrounds.

This section provides guidelines on standard drainage methods for achieving these aimer,Howe
the most important factor in providing or improving drainage is to understand the behaviour of the
rainwater and what is causing the problem. It is essential to obtain information from the local
community and wherever possible to observe the prokiestizand.

Methods Covered in This Section:

1 Path Surface camber or crosfall to drain water off path
Side Drains remove water drained off path and edges
Turn-Out Drains- carry water away from side drains
CatchWater Drains prevent water running dawhillsides onto the path
ScourChecks- control flow of water in drains to reduce erosion
WaterCut Offs- prevent water running along path causing erosion

=4 =4 A4 -4 A -2

StoneLined Drains- for steep slopes and high roff where erosion of drains igpaoblem.
C.9.1 Path Surface

The surface of the path should not be flat but should have a smal slayss on it to encourage
water to flow off the path. The direction of slope will depend on the ground conditions. A slope of
5 to 6% is needed (1 in 20 to 116) for cambers and cre&slls. If the slope along the path is
greater than about 4% (1 in 25) -affs may be needed to preveabtmuch water flowing along

the path.




FigureC-25:-Paths on Flat Ground, Gently Rolling Terrain or Following a Ridge

A camber on the path is the most appropriate for these paths. Side drains are required on both sides
to collect waer from the path and surrounding terrain. This water should then be diverted away
from the path through turnout drains.




FigureC-26:-Paths on Gentle Slopes with Permeable Soils and Low®ftin
Outsloping cossfall is suitable for these paths.

1 A side drain is not needed if water flows away from the path unaided.
1 As slope or ruroff increases a catch water drain should be provided on thélgde of
the path

FigureC-27:-Paths on Steep Slopes with High ROff

This may be used where a catch water drain is not feasible. A side drain will be required on the
uphill side of the path. Cross drainage is needed at regular intervals to paskomatie side
drain across the path.
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Proveds calch-waler
o alde demin if
ol ks high and is
likely o grosde path

- This bins io deal with water ran-aff from both sides of the path
- [f run-cff is kigh on hoth sides then side drains will be needed on both sides of the path,

FigureC-28:- Paths passing through Gulleys
C.9.2 Side Drains

Side drains should be constructed along the sides of paths on flat or rolling ground and on sloping
ground wherevater does not naturally drain away from the path.

They collect surface and s@iirface water flow and carry it away from the path preventing the
paths themselves becoming waterlogged. The shape and minimum dimensions of side drains are
shown inFigureC-29. The cross section should be larger where foffi is particularly

high.




" Width of drain 20cm

A wniform fall is needed along the bottom of the drain as follows:

mmw?nh B Path
B
100 J 2 o 100 7}*

A miimum fall of 2 in 100 15 needed If fall exceeds £ in 100 scour checks wil
be needed to control flow of water

FigureC-29:- Details of side drains

Side drains must be constructed to allow water to flow smoothly along the drain without too much
speed which can result in erosion of the drain.

C.9.3 Catch Water Drain

Catch water drains are required for paths on a hillside where there is a considerableviéar of

down the hill towards the path. The catch water drain prevents the water flowing onto the path. A
catch water drain is a ditch about 30 cm deep by 30 cm wide (at the bottom), constructed on the
uphill side at a distance of 3 to 5 m, from the ceatrine path. The soil excavated from the ditch

can be placed to form a small bank on the lower side of the ditch. The drain should follow the
contour of the hill to give a slope along the drain of 2 to 4%. A higher slope will need scour checks
to controlthe water flow.




Material from
caxch waler
drain

1 \\ Drain ditch
: about J0¢m
NN deep x 30cm

‘ 7 wide
/ .

” 310 5 metres from
centre of path
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FigureC-30:- Construction of catch water Drain

If the catch water drain is long, turneatit (miter) drains may be needed to prevent overflow.
These should be directed away from the pathefslope allows this. If not, tharn out drain
should lead into a cross draincuivert to take water across the path.

C.9.4 Scour Checks

If the slope of drains is greater than about 4% (1 in 25), the surface of the drain is likely to be
eroded(scoured) by the fast flow of the water. In this case scour checks should be used. These
comprise small structures (checks) built within the drain that slow the flow rate of water by
reducing the gradient of the side ditch due to silt building up behendttbcture. Scour checks

can be built from either sticks or pebbles. The action of the scour check is shown in the sketch
below.
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Place grass sods behind scour check %0
help establish sikting

Stomes cushion fall of
waler over check to
prevent scourning

Reduced slope due 10 build up of silt ’J

I interval 1

FigureC-31: Scour check
Interval

The distance between scour checks ghoediuce the effective slope of the drain to about 4% as
follows:

1 about 20m at a drain slope of 5% (1 in 20)
1 to about 6m at a drain slope of 10% (1 in 10)

Note: The scour check should be shaped to reduce flow rate BUT not to block the drain.
Natural Checks

Erosion of drains can also be reduced by natural means, by allowing grass and other vegetation to
grow in the drains. This can also reduce silting. This is a technique, which should be encouraged,
but it needs regular maintenance to cut the grass torgrérans from becoming blockedatural

checks of suitable plants can be planted at appropriate intervals (similar to distances between
scourchecks) to reduce flow rates where required.

C.9.5 Water Cut Offs

As the slope along the path increases there willrbatgr flow of ruroff water along the path
which can cause erosion, particularly in softer soils. For slopes above 3%, wai#fs altould
be used to divert the rwoff to the side of the path. The spacing of-cfis depends on the path
soil and slopeGeneral guidelines are given in the following tabie. 3

TableC.5:-Recommended Spacing of Water &ffs (m)

Type of Soil Longitudinal Gradient in %
2 4 6 8 10 12
Loam 100 50 30 20 15 *
Clay-sand 150 100 60 50 30 15
Clay or clay-gravel - 150 90 60 50 30




Gravel/rocky - - 230 150 100 80

Water cutoffs should be particularly located where there are signs of significant erosion, such as
channels cut in the path, and patchesatiris. The cubff should lead into a turroff drain to take

the runoff well away from the path. If there is no crdafl on the sides of the path to permit water

to drain away naturally then side drains should be used to caroffrturther along tovhere it

can be drained away.

C.9.6 Stonelined Drains

Stonelined drains are used to overcome problems of excessive erosion of earth drains. They tend
to be used mainly in hilly areas with high rainfall and-affh Although construction involves
substantiallynore time and effort in collecting and placing the stones, dioeeé drains require

less maintenance.

French Drains

Although these resist erosions and are used on hillsides, they are less useful for-biftham
lined drains because of their redddw capacity. However, they are useful for other situations:

1 Low maintenance drairisthe stones limit growth of vegetation so French drains may be
used in situations where maintenance is particularly difficult.
Cross drains or watdyars on paths whekeheeled vehicles use the path

Intercepting suisurface flowi can be used to intercept ssibrface flow of water, which
is seeping onto the path.

1
il

Stome filled croms drains “~y
at regular intervals 5 e 3 e M NN

Side drain contains
gravel

FigureC-32:- French Drain
Lined Ditches

In hilly areas with a high rainfall, large amounts of water may flow down the path drains. This
water can cause severe erosion of the drain. In areas where erosion is excessive, it will be necessary
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to line the ditch. This may be done by using flat stdabssor smaller stones held in place with
mortar.

300 300

Lined Drain

450

Slope, compact and
regarss shoulder so that
1t is Jevel with wp of
stones and waler runs
directly imto drain

FigureC-34:-Ditch Lined with Stone Slabs




FigureC-35:-Ditch Lined with smaller Stonef different sizebound together with mortar

C.10Measurement and Payment of Work

The proposal to the community on improvements to be carried out on the path will needd® inclu
good estimates of the inputs of labour, tools and materials needed to carry out the work.

Guidelines on these are given in the following pages as follows:

C.10.1Excavation to Level
i.  Across the path

It is important to prepare a level bed across the formatidtihwf the path. As a guide, slots about
0.5 m wide are cut across the width about every 5 to 10 m. The aim is to minimize work in
preparing the level bed by balancing the cut against the fill.

i.  Along the path
If the longitudinal profile of the path is weirregular due to humps and dips it may be necessary
to smooth it out, especially if vehicles are to use the path. In this case, the aim will be to balance
the excavation of the humps against the fill in the dips to get a smoother surface. This can be don
by eye. Because of the considerable work that may be involved it should only be done where
necessary and to the least amount needed. This additional work will need to be included in the
estimate of person woittays required to carry out the work.

TableC.6:-Main Steps in the Construction of a Path




Quantity=lengthset
out(m)

STEP 1: Setting Out the Path

Careful setting out of the alignment
the path is needed to produce a g
quality path with thdeast amount o
work.

In many cases an existing path will
followed, but there may be cases wh
it is necessary or easier to change
route

a. Mark the centrdine with
poles at 5to 10 m
intervals.

b. Measure formation width
of path and mark with peg

STEP 2: Clearing and Grubbing

a. Remove any rocks (avoid the
wherever possible) from the
formation width of the path.

b. Cut back all vegetation

c. Then dig out all bush stumps
and grass roo

Quantity = volume excavated (m3)

= Sum of areas at each slot x distance between sl

STEP 3: Excavate to Level

The aim is to provide a level base a
minimize excavation by balancing f
with excavation.

a. Cut slots about 0.5 m wide at
5- 10 m intervals tgrovide a
guide for excavation to level.
These should balance fill
against excavation.

b. Complete excavation to level.

c. Water fill (if dry) and compact




STEP 4: Mark Out and Excavate
Drains

a. Use pegs and string to mark
out drains

b. Excavate drains throw soil to
centre of path.

c. Use slope template and spirit
level to check slope of drains

Quantity = area compacted

= width x length (m2)

STEP 5: Formati o

a. Spread the excavated maaér
over about % of the width of
the path surface to form the
6pl ugéb.

b. Water and compact the plug.

Note: hand compaction can be used
a hand roller will save consideral
time and effort. As an alternativ
motorized pedestrian rollers may
usedfor this.

Quantity = crossection area of drain x length (m3

STEP 6: Sloping of Ditches

a. Excavate the slopes on each
side of the ditch and throw th¢
soil onto the

b. Use a template to obtain the
correct slopes and shape of t
drain.




STEP 7: Formation of Camber

A good camber is essential to ens
that rainwater flows off the surface
the path.

a. Spread material to initially
form a camber with a crogall
of about 8%.

b. Water and compact the soll

Quantity =area formed either using a hand rammer o
. hand roller (if one is
= path width x length (m2) available). The crosfall after
compaction should be about
6%.

C.10.ZEstimating Volume of Excavation
1. Excavation to Level: Aim is to balance excavation and fill and produce a level bed
across the formation width (path and drains) of the path.
1.1Paths on level ground

Formalion Wid.h




FigureC-36:- paths on level ground
1.2 Paths on crosslopes

‘ Level line 'v

Level reference line

Area of excavation =Area of fill as above

Volume of excavation of pattenghth =Area X
1m¥m

Notes

1. Excavate at 5 to 10m intervals dependir]
variation of crosssection

2. Approximate method is usually good
enough doe paths

3. Areas may also be estimated from slots
cut prior to leveling




FigureC-37:- How to excavate to level on sloping ground
C.10.3Excavation of Drains

003w

Standard drain

J

)
!‘J L l Width of path w
q ) 20 45 1

FigureC-38:-Standard CrosSection of Path

Aim is to balance excavation of drains with fill needed to ftnencamber. Crossectional area
of camber = 0.5 x w x 0.03 w = 0.015.wllow extra 30% for compaction, area of fill = 0.0 w

Width of path, w (m) 1 1.2 1.4 2.0 2.5

Area of Fill (n?) 0.02 0.03 0.04 0.08 0.13

Area of standard drain shownsketch = 0.09 mArea of 2 drains = 0.18 ¥n

1 This means that for paths with side drains each side the volume of soil excavated from
the drains is more than adequate to form the camber for path widths uprto 2.5

1 For paths with a side drain on one sideydhk drain size provides adequate fill for the
camber for path widths up tor2. For a 2.5n wide path, the depth of the drain should be
increased to 26m with the same shoulder slopes.

C.10.4Task Rates

Guidelines on task rates (the amount of work that wlidglly be completed by one person in a
day) are shown in the table below.

TableC.7:-Typical Task Rates for Labotrased Road Work:

Activity Unit Daily task Rates

Setting out of centre line amdarking m 100

formation width of path

Removal of boulders/excavation of rock m? (loose) 0.5 to 1.0

Clearance of grass, bush, incl. Grubbing  |m2 50 (heavy) 150 (light)

Cutting of slots and setting of profiles m2 600(hard soil) 1200(soft soil)

(Based on formation width x length)




Excavation to level or side borrow (1) m3 3.07 5.0
Ditching and spreading m3 3.0
Sloping m3 3.5
Camber formation m2 100
Compaction by hand m2 100
Excavation and stocking of gravel m3 2.07 3.0
Loading andbff-loading of gravel m? (loose) 8.07 12.0
Spreading of gravel to camber m? (loose) |10 to 15
Collection of sand/gravel m? (loose) [0.57 1.0
Stone/rock collection m? (loose) (1.0
Crushing stones/rock m? (loose) 0.15 (small pieces, 5 to 40mm) to
Lay dry stone masonry (construction) m3 1.0
\Volume = length x width x height

Lay stone pitching area = length x width m2 2.0t0 4.0
NOTE:

1. All rates for excavation are for digging and throwing only. For additional movement of
material addhaulage time.
2. Range of task rate indicates Adifficulto t

C.10.5Collection/Haulage

In most improvement or construction work on footpaths there will be a need to move or transport
materials, mainly soil, gravel and stones, although every effatld be made to keep this to a
minimum.

Note: in collecting material for the path surface, include an extra 30% to allow for compaction.
Guidelines on the most appropriate methods of haulage for different distances and the typical rates
that can be achved are given in the following table:

TableC.8:-Guideline on Methods of Haulage




Haulage Distance |Method and Typical Rate per Person

Up to 10m Shoveling or raking typical rate for movement of 1 is 3to 5 n?
per day

Up to 50m Carrying in buckets, baskets or on stretchers. Assumieg@6p and |
km/hr on flat, 2km/hr uphill T remember time for return trip a

loading/unloading.

Typical rate for 50n distance on flat ground is 1.5 tar® per day

10 to 150m Wheelbarrows are best if terrain is suitabldey are not suited to rou
ground and above medium slopes. Assume G3@&mtrip and other factq
as above for carrying.

Typical rates on flat: 57 3 to 4m?® per day
100mi 2 to2.5me per day

150 to 800m Animal drawn carts are best if there is suitable access and slopes
too great. On flat, assume loads of 0.%6on single donkey cart, and ab
0.4n for pair of oxen. Average speeds as for walking. Considerabl
will be needed for loading and unloading. Typical

rate for oxcart on flat for 500n distance would be 2.5 to 312 per day

Over 800m Difficult to justify hauling materials this far for a footpath. Consider

these cases very carefully.

Note: The typical haulage rates in the table include estimates of loading and unloading time.
However, they do not include time for excavation and stocking.

C.11Signageand Marking

As per(Bike way and Trail Design standards and planning dimiele, 2003)signage iDesigned

to increase the safety and comfort of trail users, adequate signing and marking are essential on any
trail or trail system and should be incorporated into bikeways and trails. Signs communicate
important information atwut the trail to the user, such as navigational and educational information,
cautionary warnings of potential trail hazards, and regulatory uses.

Placement of Signs

The placement of signs along each trail will vary greatly, depending on the intendedthesérail, and
should comply with the following standards:




A Lateral sign clearance shall be a minimuniwfand a maximum a2mfrom the neaedge of the
sign to the near edge of the path.

A Mounting height for groungnounted signs shall be a minim of 1.2m and a maximum of
1.5m, measured from the bottom edge of the sign to the near edge of the path surface.

A When overhead signs are used, the clearance from the bottom edge of the sign to the path surface
directly under the sign shall be a minimun2dm

A Placement of signs to be reviewed during trail design review phase

*

*

*

(a) (b)

FigureC-39:- Religious areas signage
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D. FOOT TRAIL CONSTRUCTION

D.1 Community Based Trail Construction Guidelines and Procedures

1. Construction of a new trail requires following the planning procedgeswibed
above in Part B

2. Realignment of an existing designated trail or track involving a segment greater than

1.0 km in length requires approval of the management team.

3. Execution and direction of all trail construction and maintenance activities are the

responsibility of the Trails Supervisor.

4. Conduct preconstruction analysis and design procedures as described in this manual

prior to any construction work.

5. All shortcuts, braiding, illegal and vandal routes should be closed and naturalized.

Immediately rerove all unauthorized markers.

6. All major trail work requires onsite supervision of an authorized project leader.
Quialifications include knowledge of the policies, specifications, and guidelines

within this manual. Project leaders are authorized by thesTsaipervisor.

7. All trail workers must wear appropriate clothing and utilize proper safety equipment.
This includes long sleeved shirts, long pants, work boots, gloves, eye wear, wide

brimmed hat, etc. Do not allow work to proceed in case of an unsaféasituat

8. Trail edges should never be lined with rocks, unless the Trails Supervisor determines

it to be essential for controlling shortcuts and other impacts twaiffareas.

9. Do not permit adverse impacts to cultural resources and/or plants and animdls list

as threatened or endangered species.

10.Remove all project markers (flagging, stakes, etc.) immediately upon the completion

of any project.

11. All construction and maintenance should be finished in a manner, which preserves the

visual quality of the landscape




12. Volunteers who wish to participate in trail construction and maintenance work must

contact the woreda coordinator prior to attempting any trail work.

D.2 Safety Guidelines

Safety is the single most important thing when conducting trail work. Knowing hagettools
properly and safely plays a critical role in the efficiency of the trail construction process. Knowing
what to use for each task and when to use it, in addition to practicing the safest techniques can
save time and money. However, Safety is gbvae number one priority and should never take a
back seat to time or money. If you feel something is unsafe, then do not do it.

Your most important tool is your brdinuse it. Always use proper personal protective equipment
(PPE), such as hardhats, gésy and safety glasses etc.

The crew should always have a first aid kit on hand as well as the training to know how to use it,
and a realistic emergency and communication plan.

Specialized trail tools can help make your trail work more enjoyable. Pacselfodiake rest
breaks, drink plenty of water, and keep your mind on your work. Crew members should trade off
on work tasks occasionally for relief from repetitive stresses.

Posture is important. Stand comfortably in balance. Adjust your stance andipocbrrnually
to prevent slipping and to avoid glancing blows. Be especially careful when working in wet,
slippery conditions.

D.2.1 Safety Equipment
o Hard Hat. Wear a hard hat when felling trees, cutting branches over your head or
whenever there is a possibility of being hit by flying or falling debris. When operating a

chain wale, attach a face shield to the hard hat.

o Safety Goggles/GlasseSVear safety gogglesr glasses for all traitlearing work,
especially when working in a forest or brush land or when cutting or chopping wood and

breaking rocks.
o Ear Muffs. Ear muffs for sound protection are essential when operating or working near
noisy equipment.

o Long-Sleeved Shirt and PantsThey are nearly always appropriate to wear for
protection from minor scrapes, cuts, punctures, irritating plants, biting insects and thorns,

or when operating power tools.




0 Tear-Resistant Pants or ChapsWear these when operatinglaain saw or working in

thorny brush.

0 Gloves.Wear gloves to protect your hands from blisters, cuts and scratches, and when

operating a chain saw.

0 Boots.Sturdy boots provide ankle support and protection from saw blades, thorns, sharp

rocks and other hazds.

D.2.2 Safety Rules

1.

Tools should be carried in the safest way. The tool should be gripped by the handle about 15
cm behind the head (or at the balance point) and carried to the side, on thel@jmvside

of the body rather than over the shoulder or aslling stick. This prevents injuries due to
falling on the tool, since it can be easily tossed away when carried correctly. Tools with
sharp blades should be carried with the blade facing the ground and equipped with a sheath
to prevent accidental cuta@to retain their sharp edge. The sheath should remain on the

tool while it is carried to the worksite and removed only when used. Bulky or clumsy items

should be held with two hands or carried by two people.

Plenty of room should be allowed between vidans for walking and workirdg generally

3 m between each crew member.

Crew members should always be aware of what others are doing and take full responsibility

for their own safety and the safety of others.
The right tool should be used for the job.

The "SanShoutSwing" order of doing things should be implemented. Crew members
should look around to make sure no one is in harm's way and there is plenty of room to
swing safely. If necessary, brush or limbs first should be cleared to avoid injury from a
deflected tool. Second, intentions should be communicated and third, when all is clear, crew

members may proceed.

Trail hazards should be removed as they are encountered, or their presence communicated to
other workers down the lideeither verbally or with agmporary sign (for instance, a

temporary sign could warn others of a nearby yejl@asket nest or a poorly supported




leaning tree). Hazards should be removed as soon as practical to prevent others from being

harmed.

7. Dehydration, heat stroke, hypothermiagdallergic reactions are IHdareatening concerns.
First aid supplies should be kept on hand and every crew member should know what is
available and where it is kept. If working in remote locations, someone should know the

crew's location and expectedchg of return.

8. Crew members should be aware of their physical condition and limitaAtieariness can

lead to accidents.
9. Chainsaw operators cannot work alone. Sawyers must have a Sawyer at all times.

10. Any crew or individual going out into the woods shouldg@a phone or radio device that
provides reliable communications to emergency responders and hawtcadai@

emergency response plarie.

D.3 Construction Work Methodology
D.3.1 General

Tools that will be used for construction and maintenance of foot trails are shownHigthe

D-1: The procedure on how to construct and quantifying the work iastied in chapter 4 section
C.10and the list of tools is attached in the appendix part of the document. but here some important
additional points
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FigureD-1. Tools used for construction and maintenance of foot trails




FigureD-2:-Template to obtain the correct slopes and shape of the drain
D.3.2 Clearing and Grubbing

I.  Clearing of Rocks and Boulders

The removal of large rocks or boulders can be a particular problem. A number of methods are
shown in the following sketche&reat care is needed to avoid acciderfie work should be

carried out by experienced vkers. Proper tools which are strong enough for the work must be
used.




(i) Lever rock off path

Provide solid base for lever
to push against

Use wedge to prevent rock rolling

Solid b: for jack
= SEETORIRG backwards and re-position jack

(iv) Split rocks with hammer and splitting tools

Feathers and plug

Tongs

ROCK SPLITTING TOOLS

I. Use existing cracks and faults to help splitting
using wedges/chisels

2. If this does not work make holes in rock and hammer plug into
feathers. A number of holes may be used to split along a line.

(v) Use fire and water

= Build fire around rock and heat for at least
6 hours

= Pour cold water over rock. Rapid cooling of
outside of rock should cause it to split

FigureD-3 :- Clearing of Rocks and Boulders: Methods in order of ease

.  Vegetation Clearing




This work consists of clearingrubbing, trimming, removing, and disposing of live and/or dead
vegetation. Where large trees are near or within the clearance limit, study the possibility of slightly
realigning the trail to reduce maintenance needs and to retain the maximum amouataiforeg

in the natural environment.

The best way, generally, to trim branches is to make cuts with a hanfiBaside branches
extending into the trail clearing should be cut flush with the parent branch or stem, leaving no
stubs. This is safer, lasts per, and also allows for the wound to heal naturally. Small trees and
shrubs within the tread should be grubbed out to prevent tripping. Trees and brush outside the tread
(but inside the trail clearing) should be cut as close to the ground as possibiey teasharp

pointed stumps or stems.

If roots of big trees cross the trail alignment. The crossing roots should have to be removed due to
the fact that removing a few roots of a big tree will not cause it to die.

In high use sections of the trail or neamping areas, remove dead or dying trees that have a high
probability of falling across the trail or camping area. These hazard trees are extremely dangerous
and should only be removed by experienced sawyers who are trained and certified to fall standing
trees.

FigureD-4:- Vegetatin Clearance
D.3.3 Construction of Foot Trail on Flat land
To construct foot trails on flat land, the following steps should be followed.

1. Prepare a level bed for forming the path
i.  Measure out and clear the formation width (path and drains) of the path.

ii.  Cutslots every 5to 10 m to provide a guide for excavation to level.
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2. Excavate the drains and form the profile of the path
i.  Excavate drain ditch, spread and compact the soil to forent 6 p| ug 6 .
ii.  Cut side slopes of the drains; use a profile board to get the correct shape.

iii.  Spread and rake soil to form camber, use camber profile board to get correct slope

of 8%. Compact the soil to form the surface of the path.

*|t is essential to achievgood compaction at all stages to avoid damage and depression of the
path surface.
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FigureD-5:- Excavation ofthe drains and forming the profile

The profile of the camber and drains should be checked with profile boards. It is important that
side drains have a fall along their length of at least 2% to allow water to drain away efficiently.
Flat land may seem like an easy place to build a trailiflibé soil is mainly clay or silt or the
water table is high, poor drainage may lead to mud puddles. Generally, it is best to avoid building
a natural surface trail on flat land. Solutions include relocating the trail where there-sliside
drainage oraising the tread above the surrounding flat ground.

D.3.4 Construction of Foot Trail on a Hillside

A hillside trall, relatively, drain surface water off the tread while maintaining its shape and a grade
that is comfortable for trail useiSonstructing contar trails into the side slope requires excavating
the side of the hill to provide a solid, stable trail tread. Flat areas should be avoided whenever




possible, since rainwater would not easily drain away. Slighthsloging the tread (about 5 %)
is a musto help movevater across the trail.

l. Full-Bench Construction

Trail experts almost always prefedl-benchconstruction. A full bench is constructed by cutting

the full width of the tread into the hillside and casting the excavated soil as far frarailtlaes
possible. Fullbench construction requires more excavation and leaves a larger back slope than
partiatbench construction, but the trail bed will be more durable and require less mainténance.
full-bench trail usually has a walbmpacted base bause the underlying material has been in
place for a long time. You should use fa#nch construction whenever possible

FigureD-65-6:- A full-bench trail is constructed by cutting the full width of the tread into
the hillside

. PartiatBench Construction

Partiatbench construction is another method to cut in a trail, but it takes a good deal of trail
building experience to get this methodhi. The trail tread will be part hillside and part fill
material.The fill part is difficult to compact, especially with hand tools. If fill material is not well
compacted, horses and vehicles may destroy the tread. If fill material must be useddtheart

trail bed, large rocks should be used to form the trail bed and serve as edging, then cover them
with tightly compacted soil.
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FigureD-75-7: Partiatbench trail is constructed by cutting from the hillside and partly by
fill material

Back slope

The back slope is the excavated, exposed area above the tread surface. The back slope should
match the angle of reposétbe parent material (the side slope). Trail specifications recommend

1:1 back slope. This meanstieter vertical rise to-neter horizontal run. Most soils are stable

with 1:1 back slope. Solid rock can have a steeper 2:1 back slope, while less cebiésiviay

need a 1:2 back slope

1-meter
horizontal

1-meter 1:1 backslope

0.5-meter

run 2:1 backslope

1-meter
rise

1.3-meters
horizontal

1:2.6 backslope

0.5-meter
vertical

FigureD-85-8:-Back slopes are a ratio of vertical to horizontal distance, or rise to run




D.3.5 Tread Construction

Tread is theactual travel surface of the trail. Tread is constructed to support the designed use for
the trail. Trail construction requires creating a solid, sustainable tread. Forces such as soil type,
annual precipitation, and other factors may influence how loagréfad remains stable before
maintenance is needed.

Soil type and texture have a major influence on soil drainage and durability. Texture refers to the
size of individual soil particles. Clay and silt are the soil components with the smallest particles.
Small particles tend to be muddy when wet and dusty when dry. Clay and silt do not provide good
drainage. Sand is made of large particles that do not bind together at all and are very unstable.

The best soil type is a mixture of clay, silt, and sand. Isthkis lacking any one of these, then
attempt to add what is missing. Knowing the soil types encountered when building trails will help
you develop a solid, stable tread.

Tread, whenever elevated, should be slightly crowned (higher in the center thiimeoiside) to
drain better.

Remove roots that agarallel with the tread; otherwise it help funnel watewn the trail and
createslipping hazards. In addition to these, the trail should be routed &ygeetrees. Building
below trees undermingleir root systemsventuallykilling the trees

Compactthe tread as much as possible during initial construction, paying close attention to
maintaining an outslope. Compaction comes from the downward force from feet, hooves, wheels,
etc. When a tread fslly compacted, it holds its shape and resists displacement and erosion. Some
materials have better compaction properties than others. Tread materials that do not compact (e.g.,
sand, organic soil, watesaturated soil) or that compact too much (e.g.)pedk not retain a

desired shape. Excessive compaction tends to lower the tread and encourages water to collect in
depressions.

D.3.6 Surface water control

Diverting surface water off the trail is of the highest priority in achieving sustainable trails.
Runnirg water will erode the tread and support structures and result in the deposition of
sedimentation. Standing water can result in soft boggy conditions, and tread and support structure
failure. The most effective way to address these risks is through aesicpmitour trails and out
slopping the tread, as previously discussed.

I.  Grade Dip

As shownFigureD-9 a grade dip is where the grade of the trail is reversed for about three to five
meters and then O0roll edd back over to resume
trail winds around trees or rocks) as the control point for the grade reversal and building on the
local drainage to remove water from the tread is the most effective means of incorporating grade
dips. The drain outlet (the lowest point of the grade dip) may reqoimmee protection by the
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placement of guide structures, such as rocks, along the lower edge of the tread. Grade dips are best
located midslope and frequently enough to prevent water from building enough volume and
velocity to damage the tread.




: i Mininum grade 5% =

Maintain outslope I(- 3 m (10 ft) min. _.)l it
 for complete drainage. oo

3 Rock apron |~
-+ at spill point, ..




1. Water Bars

This work consists of excavation, installation of rocks or logs, backfill, andlimoett spillways.
Rock is the preferred material for water bars; wood will rot eventuallyaddidional material for
anchoring would be required.

Water bars should be installed at an angle of 30% to 60% from the direction of travel. All water
bars should extend a minimum of 30 cm beyond each outer edge of the tread or farther as needed
to ensure amplete diversion of water from the trail on a steep side slope. On steep side slopes, the
upper end of the water bar is buried at least 30 cm into the cut bank, while the lower end is flush
to the dropoff point.

A finished water bar has an appearanceilamo a grade dip. Use fill material to create an
embankment against the downgrade side of the water bar to act as a ramp. A smaller embankment
is compacted against the upgrade side to serve as a shorter ramp and to guide water into the drain
spillway.

A drain ditch should be constructed to provide proper runoff from the tread. It should be at least
30 cm wide and 24 cm deep. Install a rock apron where there is potential for erosion at the spill
way. Place rocks in a manner that does not obstruct water Tlypically, it is necessary to place

loose rocks, deadwood, and/or transplanted vegetation at the trail edges to discourage travelers
from going around the structure.

Construct embed large rocks into the tread. A rectangular shape is best, and radkes lemge
enough not to be knocked over by travelers, including livestock, nor spilled over by water. Bury
at least %2 of the rock depth into the tread. All rocks will be set in a shingle fashion, tightly
overlapping each other towards the downslope €idenpact rocks and fill diriround the base

of the rocks to solidify the structure. Add fill material to make rolling ramps as described above

A waterbar is an obstruction placed at an angle of 45 to 60 degrees to the direction of the path to
lead waterunning on the path away to the downhill side. The obstruction can be constructed from
logs or stone depending on what is available.




FigureD-10:-. Rock Water bar
Incorporating turn on hill sides

Two types of turns are possible: a climbing turn or a switchback turn. Both are relatively difficult,
expensive and time consuming to construct so it is best to plan trails with a minimum number of
turns i f possible. Avoi d Ofslitazaitalle widhoof tehil)n s up
Always seek the flattest site to construct a turn and in the planning, stage identify such sites as
control points.

I.  Climbing Turns

Well-constructed climbing turns require little maintenance. However, next to water bars, climbing
turns are the trail structure most often constructed inappropriately. The tread is out sloped so that
water runs perpendicular across the trail without impeedrom rocks, branches, or other debris
either beside or on the trail. A climbing turn continues to change grade through the turn. It is built
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