
■  F-. .fiKsS
r "i--! "»-;"v'\

V

C

■ •--yiyy -r;r>-

<3' 'i.AfiiL.OUFS S^EaVGiSiS
-  ̂ •:■: '.'V'V

GJii)B ro gpi;ci:^'ICaVICh poe? coi; :L^ii30?ro>; :\:ijyo.t
op pi^a nmw. 'A gop;o;;PQ sui-japlp poa

GAamMG a-.airiGL DaiYi^ Yi-ncj-PG.

Tlds guide is aimed to be used ^or vrorks handled by Paeld Staif

and sl'iou.ld adoqu-.itely indicate points vmich the Officer in Charge

v;ishos to include in the contract docu.Tients.

The guide is relevsaxt also as instx*\:.otion for \7crk carried cu.t

by Park staff, casual day labooir or Sub Contractors,

The complete docxi.uents for a minor contract sliall include :-

(a) General conditions v/hich may consist of National parks
// yr

and \7ildlife Service llinor Contract Tendei^ Perm.

(b) Specificauion and Special Conditions

(o) A sivaple form of Agreement ffhich shall, inclu.de a

short description of the vvork such as sta.rtang and iiro.suing

points of "the road etc.
hh>D.!-J.

It shall be noted that for road v.'orks of modera.te and larg'-er

size it rill be necessary to produce dr^'-''lng3 indicating hcranontal ana

vertical aligoaient, curve r,'idiuSf earth work quantiti.es etc inc.iurj.ng

inforisaticn rele'/ant' to cuAverts, cauBOV/ays o.c other structures as

well as a detailed specification for the job.

The general condi tion and agreeffont applicable to rioaerate or

lar .-er sise jobs will be "Australia.^ Standard OA 2A" of 1974.

I

The Guide is prepared in th..'eG p?_rfc.s as fcllov.'s

■  ; 1. design Standai-ds

'' 2. Special Conditions,.

3, Teclnioe.l Speca.fication

4, General Coaditicns and Porm /Xgreemant

'ijo facijitate selection oj? be.e.t altern'."tivc, erp-Ui'ia&ion to

a number of activities has been included in the Techxiicql Specificatirn.
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■  DES IGl-r S TAiruX .ro S;

**l •1 • CtsnoiTciIL aim of f^Gsign is to produce a. ^uide for up^raddn^,' a

4 v/heel dacive "trail"to a 2-v.'heel drive "Track" liearin^ in mind

that a "track" is the lov/est classification applicable to

designation of a road«

^  The \^idta of tne track m.ay vary vdth type of vehicles intended

to be used in the area. A total road width of 4.0 metres

(carriage vray and shoulders) with a width of carriage way of

3«0 nuetres seems to meet normal requirements for triis type of

road. Curves .may require wider carriage v/ay depending on

length ox design vehicle. Tae design shall also include small

widened areas ax'ranged for passing of vehicles,

1.3 Curve radius are depending on design speed 'which in the case

of tracks of t^qpe to be used in Parks may not exceed 25 km/h

-  acceptable minimuni curve radius vfould be 10 metres,
nC-'

V7n,ej_e a vehicle can not get through in one sweep should

not be allowed on a tv/o 'wheel drive track,

1.4. Steepest grade to be allowed in design of tracks v/ill be governed

I'y "fcyP- s.nd normal siirface condition as v/ell as type of vehicle

to be allowed on the track. It is recommended that steepest

grade on firm surface generally shall not exceed l5;;o. In cases

v/here a straight approach will allow a high entrance speed at

bottom of a hill and when the uphill run is relatively short a

grade of 20-25>o nxay be allowed,

1.5 ^hen it is anticipated that in the future a track roay be

upgraded to condition equal to accepted road standards the

design of curv^es and grades should be carried out to fit as

closely as possible to 50 km/h . A standard future upgrading

wouJ.d then involve road widening and possible surface

iiiiprover.'.ent only.
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"^>■2. SP SCIAL COTTDITTCTTS;

2.1, L-mdrjcane T)i'eGe.wation.
0 <?( -I- *-3 r"<s (

The Contraotor shall exercise care to preserve the landscape

and shall conduct his construction operations so as to prevent

any xumecossary destruction, or defacinc: of the natural

surroundings in the vicinity of the v/ork.

Except vdiere clearing is required for the trail all trees,

native shrubbery a-nd vegeta,tion shall be preserved and sleall

be protected from damage which raay be cmased by the Contractors

construction equipment and operations,

'kThere unnecessary destruction, or defacing has occurred as a

result of Contractors operation the same shall be repaired by

replanting, roseoding or otherwise corrected at the Contractors

expense,

2,2, Contractors Camp Sites,

Camps storage areas etc., used by the Contractor for the

construction works shall be arranged in a manner to preserve

the natural vegetation. The sites shall be kept tidy during

the construction. After completion of work all areas used

by the Contractor have to be cleared from debris and be left

in a neat and natural appearing condition,

2.3, Blasting I-recautions.

In addition to .relevant safety regulations the Contractor

shall adopt methods when using e:(plosives which will prevent

scattering of rocks, stumps or other debris outside the
1  I . /./

defined track or road areas, tiO,

2.4* Prevention of .Yater Pollution.

Tne Contractor shall comply with, current reg-ilacions concerning

the control of water pollution. cdanized equipment s'nall

not be operated in flov/ing v/ater except a-s necessary to move

equipment over river or water course,

'Sanitar;^'v.'asies froia camp isites shall be disposed of by

'• burial at approved sites.

1



2.5.

N-

?iro IIa.arxrd und .Ur Pollution

Burning of niaterials resuitini; from clearing of troes and

brush or from conibusiiblo con3\;raotica material or rubbish
v) ,

Vfill only be permitted v/hen atraospheric conditions for

a rc'

burning considered favourable by relevant fire protection

authority.

Storage and handling of inflammable liquid shall be carried

out in strict accordance v.'ith current regulations and

safety sxandards.
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3 • TSC! CIj CAL SPSCIPIC.vTIOH

3.1» Set tin Oiit.

Tlie ecttin^: oat of horisontal and vertical alignment includj.ng

required profiles is the responsibility of the contractor.

In the case of upgrading'existing ti'ail a design may not

be available. The Contractor icay in such case set out his

r
proposal to centreline and grades for discussion and approval

by National Paries and ,Wildlife Service representative prior

to coran.enceiasnt of work.

'3.2. Clearing and Grabbing. '

CleariTig of trees and bushes including grubbing out of all

stumps , roots and logs is to be carried out over the fu3.1

width of the- trail (track, road) including areas of cut or

fill batters, approaches and areas near in and outlet of

culverts or cross drains.

The Contractor has to satisfy himself prior to tendering if

cleared material be disposed of by burning cr if removal

from site will be required,
t

3.3. Cut and Fill

Those embankments less than 2.5 metres are to be constructed

in horizontal layers not greater than 0.3 metres in tliickness

loose measurement with each layer v/ell compacted by siiitably

^fg^and diverting all trucks, tractors, and other enuip-

ment over it, "iVhere embanlcments are over 2.5 metres the

bottom portion to v/ithin 2,5 metres of the formation level

may be constructed without compaction in layex's, but allov/ance

is then to be made for subsidences by increasing the heimhts

of the embanlCGient by 2^ mm"for each 0,3 metres of vertical

heights of the nonoompacted portion. Fillings against

bridges and culverts are, in general, to bo carried up

simultaneously at each abutment or side and thorou''''blv
O ** 4/

"  compacted, t/here eRibankments are formed of stone the- material

is to be carefully placed so that all large stones .-ire well
rT> p S 'P v i

distributed and completcii' filled v/Ith

S;Txaller stone, earth, sand or gravel to torm a solid bank.
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.rnere the natural cross slope of the ^roiind is steeper than

throe (3) horizontal to one (1) vertical, the base for the

bank on the lov/er side is to be stepped and roughened to

prevent slipoin^j, and benched to hold the toe of the enibank—

ment. Before an existing embankment is v.idened, the slopes

are to be cleared of long grass, leaves and debris

and ploughed thoroughly, to give, a bond with the new material.

Hoad construction carried out by gx'ading only should be
L  / )

avoided as such construction always causes the rood, surface

to be located below surrounding ground resulting in the road

sooner or later becoming a drainage channel.

In designing the road it is advisable that road levels in

excavations be selected so as to give sideQuato fill quantities

for construction of lev/ embankments for roads over flat

country.
/

See also item 3.4 belovT,

3»4, Borrg.ved L^terial
(

As far as possible the construction of new roadside borrow
\

pits is to he avoided, and no now pits are therefore to he

opened up without prior approval, deceptions are borrow nits
-  - . - - -

as wide shallov/_^pre£gipnsxt.o lift a road surface above

natural grouiad level. The depressions Yiith slopes 1;4

to be revegetated where practicable. However,3'Buttings arc

to be widened or batters flattened or rounded to .irovide the

necessarj'" material^-"^^iiidened cuttings are to be finished v/ita

suitable batters and shoulder cross-fell,, ^atch drains

are not to be closer than 1.5 raetrces to the boundary of

the road reserve or 2,5 metres to the top of tlie batter.

Generally, those cuttings where the sight distance can be

improved by widening or bcnch-ing are to be selected to

supply borrow material,

^Therc borrow pits arc ap;.roved, the odgns are to be not

less than J.O metres from any fence, bouni.iry, line of earth

works or traffic route. Borrov,- pit.? are to have batters not



Boi?ro;Yed f.Iiitox*ic? 1 (cont'd)

steeper than tv;o (2) horir-iontal to /'•1^♦•o one ti; vertical and are
to be left in a neat and tid;/ condi+,- ..."«Ution, v/ith suitable

dirainase. On sloping ground, in «^  7 oixxer to prevent future
erosion., the borrow pits are to be +, j■' « terraced or constructed
as a series of .-teps sloped back 4. 4.,.^i^inst the natural slope
of the gromid,

3.5* Batters.

The sides of nev/ fills and embankme>^+««nts on improvement works

ax'e to be trimmed to neat battars, .1 , . , ,♦ normally Ig- horisontal

to one vertical for earth, slightlv 0+.,^ 4.»  £5 -^y steeper for rook, and
flatter for sandy material.

Batters of new cutting's are to be cu+ i^ut neatly and carried

around curves in an even and regular,to manner. The batter is

to- be the same as that for siniil;ir tvnoo r.f 4. - • 4.,
•-ypes of material in the

vicinity, othertTise no steeper than the following:-
Ordinary earth 1 hoY»-.*» • 4' "°^i2om.al to 1 vertical
Ordinar;^' roolc^ 73- how .,4. x 1 4.«  •^i«4 0ntal to 1 vertical
Sandy material p tiow-,4.,-4. t x

izontal to 1 vertical

J.b Subgrade

All ROW embankments are to be finished with an upper layer,
in general not less than 0.3 metres thick, of the best
available approved sound earth, preferably gritty loam,
free from clay and rook larger than 75 Embantanents
less than O.5 metres in depth are in general to be composed
entirely of similar material. V/here pavement and shoulders
are not constructed as one, material for shoulders is to
be specially selected, AVhere an old nietal or gravai pavement
is excava^;ed, recovered material not required else'/^bere on

the work is to be used for surfacing the shoulders, and any
exoes.e after surfacing of shoulders to be used for suhga^ade,
ftliere the sur.raee of the subgrade in cutting consists of
clay or other unsouiid material of low-bearing value, or
\/here unotable or soft patches develop during comp sotion,
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Sxib/TTode, (cont'd)

ixvo to bo Gxc-ivcitGd to 0. nixmnmni dcptb of 0#3*^

and replaced v/ith sritty loaru, gravel or other approved

niaterial, well compacted by rolling# Low spots are to be
/

built up with similar matezials.

V/here a roller weishtins not less than 6 tons, or a sheepsfoot

roller is a\'ailable, compaction of subip?ade is to be secured

by this means in addition to traffic and .g^radin^, .There a

suitable roller is not available the sub-grade is to be kept

trimmed with a grader and thorou<ghly compacted by the passage

of traffic or by loaded motor lorries.

In order to ensure adequate subsurface drainage in rock cuttings,

the floor of the excavation is to be as free as possible from
/

local depressions or pockets, and to sufficient depth to

permit baclcfilling v/ith suitable m::>-terial to form the sub-

grade, and boxed shoulders if required,

3.7t Shoulders.

Shoulders may Joe^ loft slightly higher than necessary until

compaction is completed providing the pavement is not likely

to be damaged through drainage, \7hen compacted, shoulders

are to be graded off to the sariie cj'ogs fall as the pavenient,

the siurplus maierial being used for widening,

3»8 Draina'^,

The following means arc adopted to protect the road from

damage or deterioration by surface drainage

(a) Hy providing the pavearmt and shoulders v/ith sufficient

crovm so that vrater is quickly shed to the sides. As

far as practicable v/ater is not to be allowed to flow

longitudinally along the pavement or shcalders, particularly

at the junction betv.'een the two. It is essential that

the surface of the road be m;.untained free of dei^ressions

and to the correct cross fall, Except during con-

struction and at super-elevated cuives, sb.ould..3rs are

not to be b.lghor than, or extend over, the ed.go of
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Drain^i'Te (cont'd) ' .

paveinent, fig othei^/isQ i'lipounded v;ater may soak down
<

and sort en j-jio shoulder material. Shoulders should

£^nerally h^ivo a slightly greater cross fall than the

adjoininjj P^iVement.

(b) 'By pro'/idlnrj properly graded table drains to collect

water fallinr on pravsment shoulders and batters, and

to drain it to the nearest diversion drain, natural

drainage depxession, watercourse or culvert. Attention

to table drains is important, as water lying therein

may v;ealcen t}ie foundation of the ro^id and cause failure,

particularly on bitumen-surfaced reads. Table drains

are therefore to be mintained true to cross section

and longitudinal grading, and kept free from debris,

Slit and heavy srov/th of vegetation. On roads

constructed in friable soils it is, however, often
m

advantageous to encourage the gro-.vth of grass in the

table draj.ns and on the shouldors to protect the

surface from erosion, but in such cases the grass should

be kept cut reasonably short or burnt off to ens\ire

that drainage will be unobstructed. Grassed drains

and shoulders f.iay collect silt, dust, sand and other

material v/ashed off the pavement, batters, etc., and

the levels are thus often gradually raised in relation

to the pavement, in which case it may be necessary

to reshape the table drain and shoulder.

Table drains are to be of adequate depth, aligned parallel

to the road shoulders, and suitably graded into side

or diversion drain's, watorcourses, culverts, etc,

\rtievQ steep grades cannot be avoided it may be necessarj'

to litii a drain witn stone or concrete to prevent scour.

Soil or aobris from table drains is generally to be

di5.oarded, except 'Where experience has shown that it

IS suitable for pavement or s'aouldor repairs, Particiacr

c,t..„aoion is to be given to table divins along the
*

ci yup6:c-elevatod curves to prv-vrint 'vater
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^  (coiit'd) .

spillinf; over the pavesient and also in locutions vrhei-e
t.

the tirade is only sli^-lit, such as on level sections of

road, or in cuttings at crests, or sags in the

longitudinal gradej In such places it is often necessary

to deepen the drain or make it of varjdng depth in

order to secure satisfactor;;' drainage conditions.

Water from table drains is to be diverted at interva].s

of about 100 m into outlets from catch drains, culverts

or diversion drains. Where practicable, water from

table drains is to be diverted at any appreciable

reduction in the down grade in order to avoid

deposition of silt on the flatter sections.

(c) By providing catch drains on the high side of the road

to intercept surface water from catchments beyond the

road limits. Catch drains are to have a cross sectional

Z
area of not less than 0.2m and an effective depth of

not less than 0.3 ni. Catch drains are to be not less

than 2.5m. from the edge of the cutting and are to be

so graded (usually not flatter than 1 in 100) as to

ensure free flow of water to cxilverts, T/atercourses, etc.,

without scoujring. ilcperiencs will determine the majcimom

grade v/hich will be safe agiinst scour for each type

of soil. Catch drains are to be cut in regulor lines,

neatly diverted aro\.uid trees, as may be necessary.

It is often undesirable to interfere with natural

grasses in comtry subject to scour, or where the entry

of water into the subsoil by the cutting of the drain

may affect the stability of the ground, above or below

the.road. In such cases level banks 0,5 m, 0.3 m wide

at the top and v.-ibh to 1 batters are to be constructed

in ilieu of ccwLch drains. iAaterial for such banks can

often be obLuined by neatly rounding the bop edge of
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Sraina.'^G (cont'd)

the adjoining cuttinj, or by bo crowing rrom sonie

location not cubjcct to scour. In suJLtable locations

where saf ficienfc space is auailable within the road.
!

reserve the barilc can be formed by pushing up with a

grader from the lo/.ei' side, Grass is to be encouraged

to grov.' on these banks".

In country where land slides are likely to occur it may

be desirable to construct additional catch drains or

levee banks v/ell away frora.road cuttings for the purpose

of reducing the soakage of water into material likely

to slip v/hen saturated,

(d) By providing diversion drains or check banks v;herever

necessary to direct Virater from table, and catch drains

into natural drainage depressions, culverts, etc,, or
\-F>Au.v<.

,1 yrzotherwise dispose of it without damage to road/or"

. private property. Diversion drains or check banks are

to be co^tructed with very flat batters so as not to

form an obstruction to traiTic, travelling stock, etc,
I,

(e) By cross drainage at culverts, bridges, open stormwater

crossings, etc,, which are to be kept free from debris,

silt, stones, etc,, and care taken to see that all table,

catch and diversion drains ar-e connected thereto in a

satisfactory manner. The culvert or crossing should

receive all the drainage from the catchment for which

it was designed, as other,Tise structures fiu'ther along

the road my be seriously overtaxed, resu?.ting in flooding

and damge to road or private property, v/hen necessary

the channel v/ithin-tVie road reserve is to be dared to

permit of the proper flow of storimsratero ,/here drainage

easements have been obtained, o..- the road passes ttoougii

it may be necessaxy to

f  ̂ 5 X cX-r^
o^nnels outside the road reservation,



^ 3-9. Subsoil LTaiiiyig,

This is reciiiirofl to prevent or remedy softening of the

sub.grade soil by water ;bo such an extent that it becomes

unstable and. cannot carry loads transoitted to it, resulting

■ in failure or distortion of the pavement. 'Jater in the. soil

Diay be due "to the follovTing

(1) 7«ater directly percolating through the road surface

from above, or tlirough the shoulders|

(2) seepage from higher ground or nattral springs,
particiilarly in cuttings in rolling or hilly country;

(3) "water rising from belov; by capillary action, in

flat country, sv;amps, or country affected by the

rise and fall of tides.

Iicprovement in the first case can be effected by making the
i

pavement more ir^ervious and proper maintenance of shovilders.

in the second and third it is necessary to lo".";er the level

of the ground water by subsoil drains or deep side ditches,

or, alternatively, raisi.ng the level of the road.
♦

In undiilating or reasonably flat country, it will usually be

cheaper to construct and maintain deep side drains than to

install subsoil drains as in paragraph (b) below.

The usual methods of deal.ing with subsoil water are:-

(a) DH2? SID3 BIAINS

While often effective, these can generally be constructed

only in locations v/hich do not endanger traffic or tr ivell"Ii"ig

stock, generally at the edge of a "^widened shoulder. Brains

Will vary in shape depending upon v/hether they are coi^istr'actsd

by grader, ditcher, elevating grader or by hand and the de'oth

v/ith depend on the conditions and fall to obtain a f:.^ee outlet,

(y SUBSOIL BBdilllS (PIP:-ID Od OTHSd/ISE)

This type of drain will .usually be constructad in the ahouldex'

area parallel v/ith the pavement, and will ex'oend from the

source of the underground v/ater to a point where a free

outlet is cbtaiuable., e»g., at cxilverta, watex-oourses cr start
* »•

of eiiibanlcment. In iim.ri7 cases witro drains will be needed to
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Siib.^oil Drainu';x2, (cont'd)

.  take v/ator froin imder the pave^ient to the lf)njitudinal

subsoil drain. In cases v/here it is deemed desirable to

place the lontjituiiinal drain at the ed^e oi the pavement,

precau i.ions should be taken to avoid breaking and partial

collapse of the pavement ed^. Subsoil drains directly

beneath the table drain are undesirable because of the risk

of scouring and entry of excessive quantities of silt into

the drain, vrhich in time will cause complete blockage.

Subsoil drains will normally consist of agricultural pipes,

either IOC or 15Crara diameter, laid open jointed in the bottom

of trenches at least 0,25 ̂  wide and to a depth not less than

0.4 m. below the level of the table drain.

Plastxc'"perforated subsoil chain pipes are less expensive

to lay and are therefore coming into general use as a

substitute for the E/ - pipes.

After laying the pipes, the trenches are to be filled to

v/itliin 150 m.TKbf the surface wltn clean rounded gravel or

cru.shed rock, which should pass a f in. sieve and be mainly

retained on-a Ho. 52 sieve^^o.icse sand, graded from f in.

down, is often a satisfactoxy alternative filling, especially

heavy clay soilc. The top I^Oimn of the srench should be

filled with impervious material well compacted. V/here subsoil

drains are laid under the pavement the full depth of the

trenon should be filled with gravel, crushed rock or coarse

sand as above.

/ «c> K.1 ej?j/here small quantities of y/ater are involved and agricuitux^^'?^^

< A biuts- .apes are not readily available, it will be permissible to

construct subsoil dx-ains generally as described above but

omitting the pipes. In some cases it has been the practice

to bacla.ill draxns wi'.h large s.ise broken stone, but tliis is

to avoided because of the tendency of the adjoining* soil

to fill the voids and render tbo drain ineffective.



Subcoll Drain.I (cont'd)

All drains are to be constructed on -rades of not leds than

1 in 100 to proj^er and effective outlets and both ends are

to be marlced v;ith indicator pe£.3 clear of the roadv;ay.

Outlets are to be re;3alarly inspected, particularly durin^j

v/et v/eather to ensure that they are capable of discharging:

freely.

(c) SHGULDSH DHAINS

On sections of road where the sub^rade is of an impervious

material, such as clay or rock, v/ater percolating dovm through
/

the pavement or shouj-der is likely to collect on the sub-

grade or in the base course, and may eventually cause

damage to the pavement. Interception of such water is

therefore an important matter, particularly under bitumen

pavements. This is usually done by forming shoulder drains

at sags, on long grades, low points on suoer-elevated cxirves

or other suitable points. Shoulder drains are usually cut

at an a,ngle of about 60 degrees to the road centre line

on grades steeper than, say, 3 cent., and at right SAigies

on flatter grades. These drai.ns are to be not less than SOOmm

v/ide, with inlets lo'wer than and extending into-the subgrade

and should be graded through the full width of the shoulder

to a free outfall. The drain should be packed with clean,

tough, dticable broken stone or gravel of small size. It

is often desirable to add cos-rse sand or small screening's

to the coarser material to reduce the tendency for the drain

to become blocked by silt filling the voids.

(d) D3AINAGS IIT ROCK CUTTINGS

The present practice when construct3.ng bo:: cuttings in rock

is to provide, as far-as possible, an even subgrade after

excavation, and install longitudinal subsoil drains on each

side of the pavement under the edge of the boxing, V/here dep

ressions resiilt unavoidably froDi blasting operations, they

are to be connected by drains cut in the rock to the main

drains. These subgrade drHins are at least I'lOEn wide

and on a grado of at least 2 per cent.



Subsoil Draina .-o (cont»rl'< ,

In existing rock cuttin^.s it is often necessary to install

the abcveinsntioned drain-gc as a niaintenanoe matter. The

need for such drainage v/ill become apparent by the pavement

shoving persistent local v/eakness and the evidence of v/ater

pockets v/hen repairs are undertaken.

TThere no sui.table outlet is available for the drainage

of a snail f isolated depression in a rock cutting, it is to

be filled entirely to subgrade level with weak concrete

(amoTuit 1:3s6 mix) or cement stabilized gravel and the

pavement then replaced in the usual manner,

(e) DRAETAGS Oil LONG GR.DES.

On long grades where the subgrade is of an impervious

material such as clay or rock, and where the base coiirse is

of more porous material such as waterbound macadam, or free

gravel, there is sometimes a tendency for water to flow

longitudinally along the road throu^ the jiavement, causing

failure at points lower dovm the grade due to an accumulation

of water. Shoulder drains are not always suffieiont in sucii

cases and it may be necessary to construct transverse subsoii

drains to suitable outlets in accordance with (b) above.

On long steep grades in cuttings in mountainous country it

is Often difficxilt to control the flow of stormwat-er in

table drains. Special arrangements v^ill often be made to

construct concrete moxmtain-type kerb and gutter. This will

permit bitumen surfacing of the shoulder, vfhich prevents shouldsi^

erosion and the entry of surface water,

3o10 Slope Erosion Protection *

Where high embankments (cut or fill) are unavoidable slope

erosion protection may be required. As the methods for

construction varies within the State and depends on material

available it is reco;:'\:;.ended that the District Soil Conser\?aticn

Officer be consulted, for advice as to suitable method.



3.11 Paverr.&nt •

Some or several availa^jle alternabivos for pavomorit'of

fire "trails (trades) is enuirieratod belcn*/.
i-i ,

(a) JTat'.3ral -a-assod surface is tho ideal "pavement" when

only ocoasionai traffic is anticipated, for roads on

flat rock rid^^es or stabilised sand and ^avel ridges

vfnere no is required road constr'actioh nay

consist of clearing and grubbing only,

(b) Various ?xavel t:/pe Pavements.

(a) This is usixaily a naturally occxirring

material of graded stone, sand, silt and clay

particules, which is taken from the nearest

suitable deposit and spread on the formation

to form a pavement of suitable deoth, usually

100-200 mm'conpaction, depending on the quality

and strength of the subgrade material. Gravels

deficient in certain particle sizes may often be

improved by introducing the missing partic-ales

froi^nother deposit, e.g., stabilizing with sand

or loam. T!ie raajori-fcy of pavements in New South
f

y/ales a3?e of natural gravel and routine grading is

the principle method of maintenance,

labile rt is usually desirable to have a tliin, even

"floating" layer of gritty material to protect the

compacted gravel surface, care is to be taken that

the quanti'ty does not become excessive and thus

constitute a hazard to traffic.

Harshlj' graded or loose surfaces may rea\'_Lre tyning

jO brin^ up fines" from tne lou'er layers or,

alteiuatively, the loose or harsh s-a.rface ray be

blinded -."/ith limited quantities of clayey loam.

Loose gravel v;hich cannot be stabilized iirmediately

should be temporarily bladed to the sides ,



Gravel pavements which bccorae slipf-ezy 'when wet

X. should be stabilised by bloMin:; sand or ̂ ^it with

the surface layer and roahapinc; or resheetins may

I

at times bo' necessary.

(b) Sh-i.le - .In areas v/here r.^oitable natural gravels are

not available for road pavements, it is often possible

to obtain hard shales, wliich recpiire (juarrying and,

as a result, co.nprise mainly large pieces. These

need brealcing dowa on the road by intensive

rolling (steel tyred, cleated or sheepsfoot rollers),

grading and watering until,a smooth surface is

obtained, containing sufficient fine material to

permit^^»nnaintenance by routine grading. "Jhere

rapid break5.ng down of shales cannot be acliieye^d

by those means, pre-crushing may be needed to

minimise inconvenience to traffic. Shales should

preferab3.y be spread over the full formation width

in order to facilitate breaking dovm, and to avoid

the introduction of inferior boxing material, which

TiTOuld create pockets of v/eakness and risk of potholes

in the shale"># '

(c) Sand-clay or loom - Maintenance of these fine-
t[<iitipiiiiijmriTirriirwf^rnT>nT7TT^^

grained pavements is mainly concerned with the

glimination of scours and wheel tracks, and the
/

■prevention of slippery or loose conditions.

Con-ugatious s.re not normally a serious problem v/ith

sand clay pHvamevitti, Uiiluns excess sand accunraJ-ar^es

on th? surface. Sand-clay p?.veraonts do not usually

attain their best condition for a considerable

period after constriiction due to unavoidable
vJ-

variations in the mixture. The pavement must

therefore be carefully watched and anj'' deficiencies

in the proportions of sand and clay co3:rected

by stabilir.ing.
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X- Sand-Clay pave.:i.3n Cs oonerally rcquir.-e more fro raent

resiiapini-j; -{jh in other unsarfuced t^pos, becauae of
J

the loore rapid loss of fine particules under traffic

and erosion by v/ind and v/ater.

/j"'"- Gruehod dock - rnig type of paveraent is used

as an alternative to gravel when the latter is not

available, and is oonstruoted from crushed a^j^recates

carefully ̂ vaded belov; 25 mm size, v/it]i quarry ̂ rlt

or other fine granular material as a filio^ ̂ nd

binder. It is costly and used only v/here suitable

natxrral pavement materials are unavailable. Because

of its high initial cost and tendency to unravel

under traffic, it is usual to apply a bitumen seal

soon after constx^aotion. If fine crushed rook is

to be bitumen surfaced immediately after construction,
very limited amounts of loam will be" used and

binding \rili be accomplished by controlled moisture

con^it. Drying out will permit easy unravelling
and corrugation under traffic. It is therefore

- necessary to continue watering, grading and x'olliug

vip to the stage of bitumen surfacing.

If bltLunen surfacing is to be deferred, it is

necessary'- to include in the pavernent inixture

additional controlled quantities of loany binding

material. In the lattei' case, maintenance will

be as for gravel pavements, except that patching

should be carried out using the same materials as

in the pavement, carefully pre^nixed and moistened,

Brohen Stone - jyaterhound macadam pavements,

comprising crushed rock particles of approximately

50-75 mm with voids filled r/ith finer material v/ere

constructed extensively prior to the gro..'th of

motor traific. Because of the rapid attrition

of the finer material by motor tyres, and the difficulty
in adequately maintaining the coarse surface thus

iy u.-w q£- QuiCi} pavsf.jontHi aro ncy/



&  covered either by a bltunen surface or a running
*»

coarse of natural gravel,
■

The method could be successful for steep ar-des

on fire trails -.vhere speed is not important.

Construction comprises spreadin^j of the large

size rock in a layer approximately 100 msiy rolling

to interlocl; the particules^filling with about 20nm

aggregate followed by crasher dust, fux'ther

rolling and finally watering and continued rolling

until compaction is complete. If additional

pavement depth is required further layers are

constructed in the same manner.

If a surface course is to be applied soon after

construction is complete, maintenance is limited

to rolling, watering and possible addition of

crusher dust,

(c) '.Theal track Strcnrthening.

For certain areas it may be possible to obtain a

satisfaotorjr''carriage v/ay strength by gradually

filling the wheel tracks with stone or gravel

material,

(^) Bitumon Pavement,

Steep grades on the road (track) ;Till require

excessive maintenance of the carriageway luiless

the surface receives bitumen treatment.

There are several types of bitumen surface to,

choose from. For fire -r^rails or tracks/i'steep

country a "spray coat" seal or "penetration

mecadam" may be the most likely choice. Apart

from giving "a rough surface and a good grip for

rubber tyres the above methods only cost approx-

imateiy of premixed mecadam (Hot mix).
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In considex-inc: the suit-abiii^y or othGr.viJ^e o±*

V  bituman pavoniGnt Tor a pax'ticular road aba: couple

of con<ii"tions hs^'ve to bs "fcalcGn into accoun't# The

first is thcJi, habit of bitumen pavement to "ase"

and deteriorate if left lon.:i times without traffio

loading'. Very lov/ traffic intensity may'"result

in heavy maintenance.

The second condition is the danger of the bitumen

pavement on the very steep hills to slide particularly

during hot sunvr.er days.

If rist for any of these conditions is apparent

bitumen should not be selected as paving material.

(e) Concrete Wheel Track Strips.

Concrete strips are expensive to construct but

more durable than any other alteamative.

The distance behveen strips and width of strips

to be decided for each road. Strips niay have to

be^^idendd in curves. On sharp bencis the spac^

between strips may have to be constructed as a

concrete slab.

Average minimum thickness of strips to be 150mm

^length of strip to be 10.0 metres. Joints

hehi^n strips to be filled with bitumen impregnated
' A««re k.
can^ite. Each strip^l' on rock to ba fixed nvith 20mm

rock bolts and reinforced with one cenore layer

A.S. 307 trench mesh.

Transverse groves 25J'»12 mia (approx) @ 75mm ©3

surfao6 "to facilitate

Space between strips to be filled with broken ston?

and arrangement to be made f or at intervals,

/
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. '■' . / ' ■ Kio entire road v/ay to bo surface finished after complGCion

of earth v/orks. 'The xinisliinir valll include triuuaing of'

shoulders, slopes of eirfoanlonients, access areas etc., as v/ell

as a seneral clearin;^ up of the area.v/ith regard to

rock and soil materials.

•$ A F e-'^'"f
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3 • 13 Rai ling

Considerin.g that the trail or track t2,''pe of road is fairly
17"-1> i?A ' ^

narro\7 protection may be required on certain
c,t'Ai>o eAiu

parts of road. The Armco type is to prefer but
LX''LP-S_^1^ Cf<~'Au-_dif lands are not available for this fairly e.xpensiv^^3;:S(««5#.

Tla I i_

timber posts and old lift v;ires laay be used.

3,14 Strac tares.

Pipe drains should preferably be constructed ',7ith4:?j^1(l

0,4 below road surface. This will call for either properly

constructed v/alls or gully pits.

In biign country on rocky plain^pipe drains are imeconomicel
and shall as a rjiule oe s'ubstituted with concrete causev;ays,

For crossing rivoi's and creelcQ concrete causev;ays are most

suitable at v/ide sites. For deep narrow creek beds the pipe

culvert may be preferred but before deciding on a culvert it

is necessary to consider if the restricted water -way will
( -TC7 G-KTrTi-CP j

cause a fiood to rise above the road surface "ii'^'crciss

dP.!7iage to the struct-ure.

Concrete pipe culverts always require firm foundation. In
sv/ampy or soit creek beds it will be necesoory to construct

a raft cr to construct a pile to carry the concrete

culvert,

otrac'uures usually need some tyue of desi'pi and it is

S'.rongly recommended tirit in casos v.iiere the Contractor can

not carry out the design as part of cont??act request be

mode to Hood Cffice for desi.ai and scocificativqn.

5.T


