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Loads and Roads 
Effect of Heavy Vehicles on Road Pavements 

Ordinance 30c now Revised 

Prior to tlic war. the principal highways of the State 
successfully carried tlie traftic imposed on them. Since 
the war. tlierc has l)cen ;i large increase in the use of 
heavy road vehicles. indutling long distance haulage, 
and considcralile tlatiiagc LO roads lias occurred. l’his 
has Iieen especially noticeable on those of the principal 
State Highways which carry tlie litilli ol the long tlis- 
tance trallic. The roads from Sydney to .%Il)ury ( Flume 
I-Iighwa~ j ,  to Istliurst and I)ulhn ((;mat \Vcstcrii 
antl I\litcliell Highways),  and to Newcastle ancl the 
New I ~ t i ~ l a n t l  District ( I”aci6c an(! New Ihglatitl 
I Iighways) ~ have 11eeii particularly affected. Main 
lioatls in some of the larger towns have also snfferetl. 

In addition to tlie sutlden increase in volunie of 
tratlic on the pi-incipal State Highways, tlierc has hecn 
also a gradual chanfe iii the type of traffic using the 
roads due partly to the greater increase in registrations 
oi motor lorries \vIicii wtiipared with cars. and partly 
to the new tylles of lorries brwuglit into use. 

In 1930 lorries were 10 per cent. cif all registered 
vehicles; in ry3j. 22 per cent. ; in  1y4o. 24 per cent.; i n  
194.5, 29 per cent.. aiitl iri I I ~ ~ Y ,  33 per cent. 

It was jrist aliout tlie tiinc \vIieii tlie war Imike out 
that large semi-trailer vehicles first appeared in signi- 
ficant nunil)ers in  New South \\.ales. Sincc tlien. tliis 
type ol  vchiclc has fount1 \vitlespreatl use. particulal-ly 
for long distance freight haulage. i\nothrr type of 

vehicle new to  tliis State which cmie into use in  large 
num1)ers during tlie war years, atid to some extent 
sincc. is the exceptionally large lorry of a type. which, 
when fully loatletl. is likely to impose wheel luatls antl 
total loads iiiucli greater than those normally esperi- 
encetl in the past. This type nf vehicle appcars to find 
its grcatcst iibc i l l  relatively sliurt hauls of bulk 
materials. such as Ixokeii stone and coal, although it is 
also used on long harils. frequently with a tr a1 ‘I er. 

The intrtrtluction ant1 witlespread use of these two 
new types cr f  vehicles. and the tendency to overload 
tlicni. ha.; acceiituatcrl the (laninge which lias Iieen 
occurring on main roads. The pavements of the 
principal roads of  the State were not I)uilt to carry 
traftic of tlic type and voliiiiie using tlicm during recent 
wars. The cost of  repairiiig damage which lias already 
imurretl to the State I Iigliways is vcry corisidcra1>Ie. 

\\’eight d vehicular loads on main roads in New 
South \\’ales is controlled nntler the Local (;overnment 
L\ct, Ortlinancr 3oc. A similar Ordinance (No. 3on) 
applies to rriatls other than proclaimed main roads. 

Control of weight of loads to protect road\vays 
necessarily has to  cover two nspe 5,-(a) thc road 
~:avement. and ( 1 1 )  liridges. A l i in  011 wheel or axle 
load provides tlie ineaiis to protect road pavements, 
while a limit  r)ii tlic total wcight of n vchiclc ~)lus load is 



sullicieiit t u  protect britlges. altlmugh the length over 
which the load is tlistriliutetl ( i . r . .  in effect. the letigth 
of the vehicle) must also he corisitlered. 

Prior to  the war. (hdinancc p c  proved generally 
adequate to protect main roads from clatiiagc. 

-weight vehicles appeared from time 
to time. but alipropriate action \\’as taken by Councils 
or the 1 )el):irtnirnt of )lain l<iiails. \\‘hcrc ticce~sary. 
prosecutions \\ere 1;iunclietl. arid overloading \vas kept 
under control. 

In recognition of the change during recent years in 
types of vehicles. and icill(i\vin~ discussions with 
reliresentatives of other States with the ohject of secur- 
ing uiiiformity. x i t l  with other intcrcstctl parties, the 
1)epartment cif Main I<oatls recomineiitletl an amend- 
nient of ( )rtliiiance Ko. ~ O C .  

1 he treiitl towards Iiiglier total vehicular loads and 
higher ;isle lo:itls is nut ntireasonalilc ill itscli provided 
it tl(res tiot result in destruction of roads ;ind bridges. 
The c:ipital :isset. reliresentetl 11y the roads and Iiritlg-cs. 
has liceti crratetl liy the community in the past and 
must l)e protected against ~uidue tl;iiii:i<e. 

1.~1tikiiig tu  the future, it is apparent that x Iialance 
niust sonielio\v be struck I~etween I ~i:icls and Koatls. 
1 lie Iviitit  xt which t1ii.i sho~iltl ( i c ~ i i r ,  sliniiltl be 
tleteriiiitietl 1)y road transport costs. :ind \vi11 lie the 
~ i i i i i i t  at which the total costs per t(in-mile are a mini- 
i i i m i .  iiiclutliiig in total costs Iwth cost of road upkeep 

, .  

,. 

as ~ ~ l l  as direct cost of vehicle riperatioti. ’I‘his point 
of Iialaticc \vi11 not lie the same in wery country owing 
to variations in  cost of vehicles. iuel. Inliour. ro:id 
conxtructirln antl iiiaiiiteiiarice and other components 
of total road transport cost. 1,ikewise. it will not 
necessarily lie tlie saiiic in  all parts of ail)- ~iarticular 
country. 

\ \ l i l e  it inay be in  the  commuiiity iiitc:rest to pro- 
vide heavily constructed pavciiicnts u n  SOIIW IYJLIteS. 
atlapted for heavy wheel antl vehicle loatliiigs. there will 
remain a far greater iiiilcagr I J T  roads wliere it would 
IVJt lie econoinical for pavement construction to be 
iiiticli heavier tliaii that cxistilig. atid \\hertz in any 
evc~i t  the necessary funds could nait be found for inore 

1 he lircililein of road damage resulting frtiin heavier 
vchicdar loatlings has received consitlc.ralile public 
notice in the Uiiited States tlurillg recent )-cars, as a 
result of ;i trriitl there also towards the use tr f  heavier 
vehicles. Elighway autlioritics Imvc nu t  I)eeti s11)w to 
point (nit the inevitable results c i f  tlie trend. and the 
need for calliiig a halt to it. 

The ecoiiomics of road trailsport in rcspect of 
vehicular weights and roatls costs has received some 
stud!. iii Australia. Tlie xuliject is iinder special 
rcscarcli in the Uiiitetl States Iiy thr United States 
I-ligh\vay Kesearcli I h r t l .  Such reseiircli and studies 
will  gradually Iiuilrl up a hotly of relial)le information 

costly roadways. 
r .  

Typical pavement failure on thc Pacific Highway between Peat’s Ferry and Gosford. 
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Example of pavement failure on Hume Highway on Breadalbane Plains between Goulburn and Gunning. 

leading to the theoretically currect ecoiiomic acljust- 
mcnt of roads and loads nntler various conditions. 
Should investigation indicate that lieavicr road pave- 
ments are nxessary in the interests of tlie community. 
to sectire cheaper total cost ot road transport, such 
heavier pa\~ements coultl only be pruvitled over a 
lengthy Ireriod on accouiit of cost itivolved. I t  is 
ap1)arcnt. therefore, that at this stage all efforts must 
he directed at preserving- Iron1 undue damage tlie asset 

.tern already creatctl by the conimutiity. 
The amentlment of Ordinance 30c which appeared 

in Government Gazette No. 132 of 28th July.  1950, 
provitles. in jiencral. for milie increase in tlie loatlint: 
for most types of vehicles \\-hich. 1)ccause of their axle 
antl tyre equilment antl axle spacitig. may carry heavier 
loads without undue damage to roads and bridges. In 
tlie case of those vehicles with inarlequatc tyre equip- 
ment or rinsnital)!e axle spacing. the anientlment 
provides for some reduction in  loading. 1211 important 
provision of the amendnient is that the one scale of 
limitations applies to main I-oak. instead of different 
limitations within antl outsitle tlie Metrnpolitan Traffic 
;\rea as I)rnvitletl in the ()rtlinance before amendment. 

The amended limitatioiis are based Oil a maximum 
axle load of 14,000 1 1 1 .  (S tons)  on tlual tyred axles. 
corresponding to that reconitnendetl Iry tlie Amcricaii 
Association of State €ligh\vay Oflicials and adopted in  
most American States. On this hasis of an 18.ooo 11). 
( S  toils) axle load. the following limitations have 1)et.n 

provitled for single and bogie axles with varied tyre 
equipment antl f u r  tyrc pressure not cxceetling 100 111. 
per square inch :- 

(a') ( i )  Siiigle axle. single tyres ( 2  tyres only'), 
4% tolls. 

( i i )  Single axle. single tyres ( 2  tyres only), 
if tlie tvrc ixessure does not exceed 7 i  , L  , -  

11). per square inch, 5% tons. 
( I ) )  Single axle. dual (or  morel tyres, S tons. 
( c )  T w o  ( o r  more) axles ( I q i e ) .  single tyres, 

9 tons. 
( ( I )  T w c  ( or nim~e') axles (hogiel, dual tyres, 

r j  tons. 
The overall loading or, in other wortls. tlie maximum 

pcriiiissi1)le vehicle loaded weiglit. is roveretl I I ~  a 
tal~ulatic~n oi limitations based on the forniula 
\\' - C ( L  - 40).  also developcd hy the American 
i\ssociation of State IIighway OHicials. ant1 applies to 
all axle gronps. In this formula-- 

\\T = Weiqlit in 11,. 
c =: A coefficient. 
L = The Icngth i n  feet. 

The cnefhient adopted i n  the amendment of 
Ordinance QOC is 600 for axle spaciiig to 18 feet antl 6j0 
for axle spacing in excess of IS feet. The  hreak at 18 
feet has been adjusted to :i smrrotli ciirvc. Overall 
loadings are as sct out in the tabulation on page 6 
which extends to 60 feet. Thc lciigtli of vehicles in  
this State is limitrrl hy the regulations untler the Motor 



Pavement failure on Great Western Highway on the Blue Mountains. 

ccr<liiig i o  lcct ani1 not excrrrling r I fe r t  
w n l i n g  I I f r r t  an<l mil exccurlinp I L fcet 
cwding I L fwt  anil niit cxct~cdiny 13 feet 
cclrling I j fcet and not cxcrrdin,q 1 4  fwt 
cemliug 1 4  fret anql n<,t csceeding 15 feci 
crrrling 1 5  feet antl n<)t n c w d i n g  r f i  k e t  
cccdiiiy 1 0  frrt  an,l not vxcrcding 17 icct 
crcrling 17  f w t  an<l  niit 
crrrling I X  fcet ani1 not t 
ccrtlinl: r q  fcct ancl mrt 

Exceeding 11) lrct and not cscceding L I  feet 
I<xceeding 21 iect an<l ncit cscceding L Z  Ice1 

ling 2 1  frrt antl n o t  rxcwding 13 feet 
ling r j  icct ancl nut exceeding feet 
ling 2.1 feet anrl not excccding 1.5 feet 
ling 1.5 feet and not exceeding ' 6  feet 
liny 1 i r  fret and not rxccciling 27 feet 

Excwdin,q 17 fwt a n d  not exceeding rH feet 
I<sccciling rX lrct ancl not 
Kxcealing 19 fcct and not 
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...... 

...... 

. . . . . .  

. . . . . .  

" " " I  
. . . . . .  17 1 3 

'7 1 16 

...... ' 7  'I 

. . . . . .  I X  2 

. . . . . .  I X  y 

. . . . . .  

. . . . . .  

. . . . . .  

. . . . . .  
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...... LO , 1 

~ 

Exceeding 30 feet and not cxcccding 31 feet 
Rxcrccling 31 feet and not exceeding 3 2  fccl 
Exceeding 32  fcrt and not exceeding 3.1 feet 

cecding j j  fret and not 
ceeding 34 feet and 1101 ~ ~ c e c d i n g  3.j fert  
cecding 35 feet anrl  nlit exceeding 31' feet 
cccding 3 0  feet ant1 not cxcreding 37 fcct 
ceeding 37 lcet anrl not 
cretling 38 iect ancl not 
ceeding 30 fret aml not zxcrerling 40 feet 

i creding 40 feet ani1 not cxceeiling 4 1  fect 
certling . t i  iwt and not exceeding + L  feet 
revding 4 1  feet and nnt exerriling 1.1 fert 
ccrding 43 fcet and niit r 
ccrding 44 i r r t  anrl not v 
c c r d i q  4s fcct and no t  cxcwding 40 leet 
wcding 40 fect and not exccwiing .+j fcct 
cccding 47 feet and not rxixwling .+Y feet 
ccrrling 13 feet an,l noL cscrt.<ling ~ C J  fret 
cerilin:: 4') fcrt  ancl not cxcc~<ling 5 0  fcrt 

I<scccding 50  fcct anrl niit 
Exceeding 51 frrt anrl nrtt 
Exceeding 51  Icct a i d  not rxcrecling 5 3  feet 

.crcding 53  icet a n d  not cxceeiling 54 feet 
cccding 5 4  feet and not rxcwrlinl: 55 irct 
-cecding 55 feet anil nc~t  ~.xccciling .if> leet 

Exceeding 56 feet atxi not cxcveding 5 j feet 
Exceeding 57 feet and not  exceciling 58 1rc.t 
Ikcerd ing  58 feet anrl nnt ?xccedinK .jq fer1 
Exceeding 59 f r r t  ant1 not 1~KCl~~dl~lg ( 1 0  fcct 

. . . . . .  I 
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l'r<ivisitrii is iiiclutletl i i i  the amentlment. siniilnrly to 
that iiiclutletl in the original ( )rtliiiaiicc, f o i -  sriiiie 
iiicrcascd overall l r x i d i i i ~  tu iilimite i i i r  I n r t i  !'ears to 
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enahle adjustment of vehicles and loading to the new 
liinitatioiis. n s  from 1st July. 1952. the increased over- 
all limitations will cease, and the foregoing table of 
overall limitations will automatically apply. 

I'rovision is also made for increased overall loading 
up to 1% tons for four-aslcd rigid vehicles having two 
steering axles which are registered within twelve 
months of zSth J d y .  1950. 

I n  Iioth caws the iucrcasctl loading applies to overall 
loading. or gross vehicle weight only, and axle 
limitations remain unchanged. 

The increased overall loading. to apply for the two 
year transition period, is set out i n  the following 
taliulaticin :- 

Maximum 
loaded weight 
of vehicle or 

group of 
axlcs. 

Distance bctwccn cxlrcnic axles of vehicle 
or any group r r f  axles of the vehic!e. 

tons. 
Exceeding 8 feet and not exceeding 9 feet . _ _ _ _ .  1 5  
Exceeding 9 feet and not excceding T O  feet ...... 15 

Exceeding I O  feet and nu t  exceeding I I  feet ...... 15 
Exceeding I I  feet and not exceeding 12 feet ...... 16 
Rxcceding 12 feet and not exceeding 13 feet ...... 16 
Exccetlirig 13 fcct and not exceeding 14 fcct ...... 17 
Exceeding 14 feet and not exceeding 15 feet . . _ . . _  17 
Exceedine I F  feet and not exc.redine 16 fer t  . . . . . .  1 7  I. .I 

Exceeding 16 feet and not exceeding 17 feet . . _ . . _  
Exceeding 17 lcet and not exccedinp 18 feet ...... 
Exceeding 14 feet and not exceeding 19 feet . . _ . . _  
Kxceeding r~ feet and n o t  rxceeding 2 0  fect 

Exceeding Lo feet and not exceeding 2 1  feet 
Exceeding 21 feet and not excrrding 2 2  fer t  

Exceeding 2.3 ice1 and nut cxccedin,q 2 4  feet 

...... 

...... 

. . . . . .  
Exceeding 22 feet and not exceeding 2 3  feet . _ . . _ .  

Exceeding 24 feet and not exceeding z j  feet . _ _ . _ .  
...... 

I8 

r q  i I 2  

I8  
19 , 4 

I 

___ 
cwts. 

o 
8 

'7 
6 

14 
3 

'9 
8 

16 

I 1  

2 0  1 0 
2 0  8 
2 0  I I 6  

2 1  I 4 

i I* 

tons. 
Exceeding 1 5  feet and  not exceeding 26 feet ...... 21 

Exceeding z j  feet and not exceeding zX feet 
Excccding 28 feet and not exceeding 29 feet 

lixceeding 30 feet and not exceeding 3 1  feet 
Exceeding 31 feet and not exceeding 32 feet 
Exceeding 32 icct and not excrrding 33 feet 

ceeding 33 feet and not exceeding 34 fert 
ced ing  3 4  feet and not exceeding 3 5  feat 
ceeding 3; feet and not exceeding 36 feet 

ceeding 37 feet and not exceeding 38 feet 
ced ing  38 feet and not exceeding 39 feet 

Exceeding 2 6  feet and not exceeding 27 feet _ . . _ _ .  2 2  

23 
23 

2 3  
'4 
'4 
25 
25 
25 
26 
26 
26 

2 2  

Excccding 29 feet and not  rxceeding 30 feet 

cccding 36 feet and not exceeding 3 j  feet 

Exceeding 39 fcct and not rxceeding 4o feet 

Exceeding .to feet and not exceeding q r  feet 
Exceeding 41 feet and not  exceeding 42 feet 
Exceeding 42 fcct and not exceeding 43 feet 
Exceeding 43 feet and not cxceeiling 4.1 feet 
Exceeding 44 f re t  and not exceeding 4.5 feet 
Exceeding 45 feet and not exceeding qh feet 
Exceeding 46 feet and not exceedinfi 47 feet 
Exceeding 47 feet and not exceeding 48 feet 
Ilxcesding 48 feet and not exceeding 49 feet 
Excecdiug 49 fcct and not exceeding ;n feet 

...... 

...... 

...... 

...... 

...... 

...... 

. . . . . .  

...... 

...... 

. . . . . .  

Exceeding 50 fret and not exceeding j~ feet . . _ _ . _  

Exceeding 52 feet aiid nut exceeding 53 feet ...... 
Exceeding 53 feet and not exceeding 54  feet ...... 
Exceeding 54 feet and not exceeding 55 feet ...... 
Exceeding 55 feel and not exceeding 5 h  feet .,.,._ 
Exceeding 56 feet and not cxccccling 57 fcct ...... 

Exceeding 51 icct and not rxceeding 5 2  feet . . . . . .  

~ ~~ 

Iircotrre. 

Road Tolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  438,898 
Cnntribution+- 

Railway Passengers . . . . . . . . . . . . . . . . . . . . . . . .  rz9,ooo 

Omnibus Passengers 13,5m 
Rent froni Propertifs . . . . . . . . . . . . . . . . . . . . . . . .  1~ ,7 (8  
hliscellaneous I49 

f 

. . . . . . . . . . . . . . . . . . . . . . .  Tramway Passengers 1 3 , h  
. . . . . . . . . . . . . . . . . . . . . .  

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

,wts. 
I9  
7 

' 5  
3 

Io 

18 
5 

'3 

7 
'4 
2 
4 

I b  
3 

0 

1 0  

17 
4 

1 0  
1 7  

Consideration is now being given by local govern- 
ment authorities to the amendment of Ordinance 300 
which applics to roads othcr than main roads. Pending 
any such amentlment. the limitations, which correspond 
to the liirntations of Ordinance ~ O C  prior to the recent 
amentlnimt, will continue to apply to other than iiiaiii 
roads. 

-- 

SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for Period 1st July, 1949, to 30th June, 1950. 

f608,r 15 

4 
I '  

'7 
4 

I O  

'7 
3 
9 

16 
2 
8 

'4 

Espcrrdi/iir.c. 

Cost of Collecting Road Tolls . . . . . . . . . . . . . . . .  
hlaintenance and Alinor Iniprovemeiits . . . . . . . . .  
Alterations to Archways.. . . . . . . . . . . . . . . . . . . . . .  

Loan Cliarges- f 

Construction of new Toll narrier 2nd Office . . 
Administrative Expenses . . . . . . . . . . . . . . . . . . . .  

Interest . . . . . . . . . . . . . . . . . . . . .  241.957 
I<xchange . . . . . . . . . . . . . . . . . . .  26,172 
Sinking 1;nnd . . . . . . . . . . . . . . . .  6x,g4y 
1Ianageriient l'xpenses . . . . . . . .  1 . ~ 3 2  

hlisccllancvns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
€465.104 

h'om.-The fiunrca in t!ik Statement are subject to ailjust ment upon comlrleti(~n o f  arc~iunts for the year. 
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United States Highway Practice 

FOUNDATIONS AND PAVEMENTS. 
Concrete Pavements.-l'ractices and trends in regard 

to concrete pavemcnt construction noted in  the United 
States were :- 

( 1 )  111 all States visited. a minimum of h inches 
thickness of granular sd-hase is heing Used 
ulltler concrcte paveinents. ( A suh-conimittec. 
of tlie I lighway Research Hoard which investi- 
gated iailures due to pumping found that MI 
pi i iping occurred where suligratle soil contained 
at least 55 per cent. of material retainer1 mi a 
200 sieve, and the Plastic Index was less than 
seven. ) 

In California. suh-base treatment is carried 
out for a depth of up to 3 feet hclow the surface. 
depending on thc nature of the subgratle. 
\\lit11 otic exception. all States visited wcrc 
using S inclies uniform thickness slab. 
N o  States were using erlgc or corner bar rein- 
ftrrcetncn t. 

( 4 )  I n  rcgartl to joint practice. variation noted \vas 
as follows :- 

/tidinnu : Contraction joints orilg. _ro-ft. spacing. 
with g - i n .  diameter load-transfer steel 2 feet 
long at 1-ft. ccntres. 

Ohio : Contraction joints at 40-it. spacing. with 
expansion joints at 300 feet to 700 feet spacing. 
tlcl)cntling on the air temperature at the time 
oi pouring. Tnad transfer stecl at contraction 
joints was 1-in. diameter bars IS inches long 
at 1-ft. centres. 

C'trliforiiitr : I>umiily contraction joints at 15-feet 
centres with no load transfer steel. KO expan- 
sion joints. 

IVtwhirtgtoit nitd Oregoii : Dummy contraction 
joints at 1 j-feet centres, with no load transfer 
steel. Expansion joints at 300 feet centrcs 
with load transfer steel. 

( 5 )  All States visited are using tie bars across the 
longitudinal contraction joint. The \Vest Coast 
Sh tc s  arc coiistriicting all pavement a lane at a 
time. Ohio antl Indiana are using a dummy 
centre joint with thin mastic rihhon inserted 
immediately after the spreading antl screeding. 

( 6 )  Ohio antl Tiidiana are using bar mat throughout ; 
the \\:est Coast States are using nniie. 

( 7 ,  ( hi the west coast, finishing is liy "Johnston" 
finishing machine ( see illustration 011 page I O ) .  
with fnrthcr striking off cif joint with steel screed 
pnlled across the concrete after partial set. 

1:inishiiig in Indiana is by tiirchaiiical bull 
float and transverse belting ; in ( )hie by trans- 
verse helting only. 

I'resent practice in  California is not to hantl- 
tool contraction joints aftcr finishing with the 
"Johnston" finishing macliine. liut to :illow the 
joint to crack. 

( 8 )  Tndiana is curing all slabs with str;iw which is 
subsequently uscd for niulching tlie siile slopcs. 
;\I1 other States visited are using membrane 
curing. 

( 9)  New Jersey and Pennsyl\mlia were not vis i td .  
but it is understood that these two States, Ne\\. 
Jersey particularly, are adhering to close spacing 
nf cspansion joints with heavy steel load transfer 
and steel reinforccmcnt tliroughont the slal~. 

Bitnminons Pavements.-In this field, thc principal 
tlivergence of practicc is Iietween the use of tlense- 
graded and open-graded plant-mixed bitutninous paving 
niistures. 

I;or city streets, sheet asphalt or santl asphalt is i i i  
gencral use. For heavily trafficked roads. normal prac- 
tice is to use either asphaltic concrete or stone-filled 

plialt, although both are  normally rcferrcrl to as 
c concrete in  the United States, this description 

Iwing related rather to tlie consistency of the hinder 
than to the grading of the aggregate. It is with the 
tiietliuin trafic volume roads that the main divergence 
of practice occurs. 

1~)ensely graded plant mix is heing used on medium 
trnfic volume highways in the southern States. Georgia. 
North and South Carolina, and Virginia ; open graded 
mixes are being used in Ohio and Indiana, antl thin 
mats, ~ - i t i . .  ig-iii. ant1 z%-in. of bituininnus penetra- 
tion are being used succcssfdly in  Oregon. Hiturninnu* 
penetration is also extensively used in the New I<nglantl 
States. 

Road niixcs using crushed stnne or gravel were seen 
being laid i n  Georgia antl in ()liio. These contained 
a certain amount of fines, but less fines antl filler than 
used in asphaltic concrcte. 

In  California. satisfactory hituminnus wearing courses 
have beeii obtained hy road mi Xing asphaltic cut-hacks 
with suitahle weathered granite or sand-clays. No 
surface treatment is superiniposeetl 011 the road mix 
other than a fog coat to enrich the surface. antl o w  
pavetilent was seen tliat had been (lowii tcn !car< 
without retreatment. The Californian climate. with all 
the rainfall in  the winter and a. d ry  su~~iii icr,  is mrrst 
suita1)le for carrying out this t jpe of work. 

In (;eorgia antl the two Carolinas. a consitleral,lc 
vo1ume cif I,ituniitious a i d  cement stal~ilisation of s i n c l  
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clays is undertaken, lint this work is alivays coverctl 
lry wliat is referred to in the south as 1)ituminous _ .  sur- 
face treatinent, and in California as arnmur ciiat. 1 his 
surface treatment or armour coat is also used direct on 
rand clays, top soils atid crushetl-stone paveinelits. I‘he 
procedure is similar to that adopted for bituminous sur- 
face treatment in  this State, but usually the treatmcnt 
is such as to give a mat about 1-inch thick. 

I he Soiitli Carolina surface treatnicnt process, which 
is typical. is. briefly. ac: iollo\\~s:- 

,. 

Tar primer- 
0.3 to 0.85 U.S. gall. per sq. yd. 

First application asphalt- 
0.4 to 0.45 L.5. +ill. per sq. yd. 

Crushed stone- 
I inch clown to % inch. 

Secotid application aspllalt- 
0.1 tu 0.2j  U S ,  %ill, per sq. ytl. 

Chshetl stolie- 
.% inch puge .  

Third application a s p l d -  
0.2 to 0.2.; 11,s. gall. per sq. yd. 

N o  h a 1  cover stone is used antl trallic i s  kept oft’ the 
final spray for up to three days. 

,\s in New Soutli Wales, failures of sonx low-cost 
pavements have occurred clue to variation in the quality 
of gravel or sand-clay used in base courses. 

A consideral)le amount of blending of Ilase-conrse 
material is carried out antl. i n  Georgia. sand-clay base 
courses arc remixed in the road I)ed in order to obtain 
greater uniformity. antl, in Califorilia. 2 per cent. of 
cemcnt has been atldetl to reduce the I’lastic Index of 
the material and take Carr oi any ;lockets in the Imsc- 
conrse material where the plasticity is above average. 

There is 110 hard antl fast line lretween suligrade 
treatment and h e - c o u r s e  construction allcl. generally, 
the tendency is to provide more sul)-l)ase treatment antl 
less base coursc than is the practice in  New South 
\Vales. For example. a typical Federal Xicl Secondary 
work on San Mate0 County, California. comprised :- 

Sul)-gratle treatment--- 
%-inch selected local material. 
(I-inch imported borrow. 

5-inch crusher run base. 
I -inch iirniour coat. 

Pavemen- 

Some States arc it i l l  placing sul)-gratle treatment antl 
base course in boxing, Iiut mnst States visited are carry- 
ing the sub-grade treatment antl base coiirx across the 
shoulder to the talile drain. 

CONSTRUCTION. 
Concrete Pavements.-.U concrete mixing seen in the 

United States of America \vas bein:: carried nut with 
double-drum 34Ii type-pavers. One interesting tlevelol)- 
ment seen was a I hE double-tlrum paver mountetl 01’ 
pneumatic types. ‘This unit has aproximately thc same 
capacity as the single-tlrum paver in use by the lklxirt- 
merit of Main Roads. Apart from tlie adoptitin of the 
doulde-tlrum principle, there has heen no recent i ~ n d a -  
mental change ill paver design. 

\\-ater for concrete inixillg \vas I)cing liiped tu thc 
p v c r  o i l  onlv  otic ciiiicret:‘  raving jot) seen in  pro- 
gresi. 1 1 1  : I I I  other instaiices. \vatcr \\.ai lleing pro- 
vided fin1111 a t;ink ti-ailcr coupled to tile paver and 
Ixing tu\retl by the latter as it moved forwartl. The 
ivatyr in the tank trai!er was regularly rel~letrishetl 
by a \\;iter truck. Tank trailei-s antl water trucks are 
ustially of 2,ooo gall. capacity or more. and one uiiit 
seeii in use in Caliiorrlia f u r  watcring the sihgratle had 
a capacity of  4.500 U.S. galls. 

A l l  forms seen in use were steel. 
l‘he greatest divergence in  concrete Ixivemcnt coti- 

structiiiii n~cthiitls was in the spreading and finishing 
equil)iiieiit used. The  two spreaders most in evitlence 
were thnsc fitted wit17 IrtltterHy-like spreading action in 
which the concrete is tlistril)iitctl Iiy a xcrced which 
ti-awls across the Iravement surface from side forin to 
side form as the spreatler iiioves forward, the angle of 
the screed Ileing reversetl at the end of such traverse. 
antl those wi th  screwty1)c spreading actio;>. 

In onc inxtaiice seeii in the State of \\‘ashingtou. a 
screetling unit with ;I twin traiisversa horizontal tube 
type vibrator tuountetl in front cif the screetling unit, 
and plunged into the tliumpctl concrete ahead of the 
screeding anit. \vas used as a slireadiiip unit. 

Screeding units xencrally coiisist of two transverse 
vilirating for\vartl-iuoving screeds. In some later-type 
machines the aiiglc of tlir rcar screed can I)e altered. 
;ind i n  others a taiuper liar is iiicorl)oratctl. 

In the States Ivliere I)oth lanes ( i f  a twr.o-lane pave- 
iiient are ~imiretl in  the one q)el-atioll, the scrcctlitig 
unit is iollowetl by the miit usctl for inserting the bitu- 
mahtic ril)l)on, which is used ;<s the sqmxtii ig medium 
in tlie rluinniy ccntrc joint. ’I‘he liitun~astic jtrintitq 
material used for the tluiiiiiiy crriitractioii joints is also 
carried on this unit and inserted at thc specified 
intervals. \\liere the concrete is being ~iouretl one lane 
at a time, as i n  California. this lritumastic j i h i i i g  is 
carried on the back ~l the scrertling unit. 

In Inrliana. thc nrst action is longitudinal floating 
by a mechanical “l)ull float” fnllowed by transverse 
I)rltiiig as the final operation. In  ( hie, thc “1)ull float” 
is not rcqnirctl. l i l l t  t h i  final finish is by transverse 
belting as in  Indiana. 

In  buth States. the transverse operating lielts for 
final finishing are niountetl cm a light Irritlge carried 
on wheels o i i  the ,side forms. and the lrelt is \vorkctl 
across tlie ~iavetneiit lib, operating a long vertical 
hantlle. like that tittetl to  a I O W - ~ ~ I W I I  iorce pun1p. 
l’iinipiiig on this hantlle not only works the belt across 
tlie pavement h t .  thrcrugh a ratchet action. gives a 
sl(w forward ~novement to the 1)ritlgc supliorting tlie 
belt. 

TII  Califtrrnia, Oregon and \Vasliiiigton. cuncrcte is 
poured one lane at a time antl, after the concrete has 
Iwen screetletl and the transverse contraction jointing 
material has I,ecn inserted, finishing is carried out with 
“johnston” type Iinishing niachinc. This machine acts 
in a similar inatiner to smoothing drags used on gravel 
pavements i n  New South \Vales. is engine-driven and 
is carried on the side forms. 
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“Johnston” concrete 
pavement finishing 
machine used in West 

Coast States. 

111 c’dii<Ji-iii:t3 ;L shwt  ( 1 1  I i v ~ h i ; i i i  is (lraggctl Iieliintl 
the “johnston” finisher on its last pass to give tlic 
surface a tiiial roughening, whereas in Indiana antl the 
Statc oi \\.ashingtou tlie tiiial litiisli is carrictl out Iry 
transverse 1)roniiiing of  tlie partly set coiicrete. 

Bituminous Pavements.-I ’ortable mixing plants in 
gyicral iise have n minimum batch capacity of I tiin. 
giving. aii output of 50-70 tons per Iiour under favour- 
ahle coiiditioiis. I’ortal)lc machitics were secii iii use 
with a capacity iif 100-120 toils per Iiour. 

The rclative mcrits of j ~ r t a l i l e  a id  iiid)ilc units wcre 
discussed with a number of contr:tctors. antl the view 
was generally esljrcssed that the value ~i inoliile eqiiili- 
ment in the liigger Ii1;uits was questionalile. as the units 
liatl to lie capalile of Iieitig Ijroken down for movement 
from site to sire iii tqj  secticins ivliicli could be iiiovctl on 
motor transport. I lighway engineers ant1 contractors 

:tgrcccl tha t  tile cost of setting i q i  was high (in South 

for 1)rotital)le working. it \vas necessary to  provide for 
n niiniiiium of 20 miles of paveiiieiit worlc ior each plant 
set lip. 

I’aveiiient construction using tleiise-graded roatl- 
iiiises with locally occurring material atid 1)ituminous 
(also ceiiient) stalrilisation, is undertaketi cxtensivcly 
for Inse aiitl surface courses of medium antl low traffic 
density higliways. 

One large machine seeti costs in thr vicinity o f  
~o.000 tlullars antl undertakes in oiic operation the 
tyniiig aiitl pulverising of the pavemciit surface antl 
its niixing with cciiient or Iiituiiiinous Iiintler. Over 
twciity units of this type are reported as Iiring ~ ~ s c t l  in 
thc United States of America. micl whcre loc;illy occur- 
ring niaterial suita1)le for the atltlition of I’ortlantl 

(., ,iio . 1’ ilia aliont 5.000 dollars for each set-up). and that 

Portable bituminous mixing plant. 1 -tan capacity. 
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Box of roadmixing 
machine used for blend- 
ing aggregates, mixing 
aggregates with bitu- 
minous binders and also 

for .oil stabilisation. 

cement. or I)itumen, is available in consi~lei-al)le quaii- 
tit!.. satisfactory rrsults at low cost were said to have 
been obtained. 

Another rnachitie, used extensively for blentliiig 
aggregates antl mixing with bituminous I)intlers in 
eastern and central Unitetl States ant1 i i i  Canada, is 
similar in construction to a rotary hoe. Init has a greater 
numl)er of cutting teeth. which gives a greater turnover 
of material mixed for cach loot ol travel. This machine 
is not so specialised as that described in the piwetling 
paragraph. It caii be used 'for mixing stony material 
atid is suitable for use on small jobs. \\'here seen on 
wrrks.  mixing by this iiiacliitic was lollL)\\-etl by  spreatl- 
ing with a motor grader. 

:I third road-mixer seen resembles a inotor grader iii 

appearance. hut with a set of paddles monnted longi- 
tutlinally in  a box under the grader h m c  where tlie 
blade is norinally mounted. ' Ihe iiiaterial to be iuixed 
is first wiiirlrowed. The forward mosenient of the 
machine then forccs the material froin the windrow into 
the mixing box, where the binder is atltletl and mixed 
with the aggregate. This macliiiic is reported to lie 
very quick and eficicnt in sandy niaterial but. as 
there is no mechanism for brealiiiig up tlie clods. i t  i h  

at a disadvantage in clayey material. Spreading \vas 
(lone with a iiiotor grader. 

~i tumit ious penetration pavements are constructed in 
the New England States and Oregon. S o  work under 
construction was seen, but methods were discussed in 
Cotinecticut and in Oregon. In Connecticut, the method 
of construction resembles that followed in New Soritll 
Wales. It was learned over the last eight to  ten years 
that the State had carried out a very extensive pro- 
gramme of sul)soil drainage which had sul,stantially 
overconic drainage trouble previously experienced. AI! 
excavation for the subsoil drainage had hcen carrietl 
out with back-tlitchers. drains Reing constructet1 it1 thr 

slioul(1c.r 011 tlrc liigli h i c k  of pavcnicnti. 30 inclie.: \vi(Ie. 
and averaging al)out 5 feet deep with a 6-inch or S-inch 
perforated pipe i i i  tlie but tom ol the stone-!illetl trench. 
So light bituminous pavements have been Imilt i i i  

Connecticut. 
I n  Oregoii, all light bituiiiinoiis coiistructioti i q  1))- tlic 

penetration method. The State has stmtlartl speci ti- 
cation for .?-incIi-thick, i ~$incli-tliiclc antl z>2-iticli- 
thick Ijituminous penetration pa:~ei~ients. For the 
~~!-incli-thicli antl the I ;,$-iiicli-thick paveiiients. the 
Ixmkeri stoiie is spread by motor gratlcr. antl for the 
a>i-incli-thick pavement with mechanical spreaders. 
The sccret of snionth sprcaditig of aggregate for tlie 
thinner pavements is stated to he that a full blade oi 
itrrne shoultl I C  kept moving iii  front of the grader. 

A consitleral)le number of pavements were seen which 
had l~ewi ctrnstructctl in this iiianner. antl they provided 
;L ridin: suriace comparable with that olminetl iii this 
State fi-om the well-finished surfacc treatment work. 

liituminous surface treatment seen in Georgia, South 
antl North Carolina, antl artnour-coat work in Cali- 
fornia. wet-c similar in nature to surface treatment work 
in New South \\'ales. although generally O i  greater 
depth ( i.c.. approximately T inch).  Ilowever. the 
method and equipment used is the same except chip- 
spreatlers were not used. ,211 spreading was done froin 
tlic body ol the truck direct with a special tailgate or 
with spreader boxes. 

Earthworks.-For loosening of rock, multi-secontl or 
micro-second or short-lwriotl delayaction detonators 
arc coming into use in the Lniterl States of America. 
The detonators. which are rated in iiicrenients 25/130o 
sccontl delays. were intrndriced to cut down vil)ration 
atid noise i n  ctriiiicctio~i with quarrying work and 
proved successful in  this. They have also increased 
fragmentation. 
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Four-wheeled Tractor 
and 12 cu. yd. acoop 
used for earth move- 
ment on long leads. 
Bulldozer used to assist 

loading. 

Type d Screw Jack and long handie apannor xszd in caxnec- 
tion with moving of complete buildings from right-of-way. 
A large nurnb=r of these simple jacks ia used under each 

building. 
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Low concrete guard rail on bridge where no provision is 
necessary for pedestrians. 

In addition to the reiiioval ot  ~inil~er-fi-aniet1 build- 
ings, large brick IJuiltliirgs arc scimetimes moved aticl 
re-sited hut. in these cases. tlie removal is only for 
relatively short tlistaiiccs (if  ;I few Iiuntlre(l yards. thr 
Iruiltlings being ino\-etl ii-oiii the (ild site to the new on 
crili work antl rollers. 

.A six-storey h i c k  an(I concrete store Iiuilding W:IS 

seen in Chicago iii tlit’ Imicrss of I~eiiig ninvctl CL (lis- 
tance of almut 100 yartls. I t  h;id taken t\vo months ti, 
niove it off its fountlati~iiis, (iiie iniiiith tu move i t  
: h u t  20 yards. aiid it was cstini:itetl it W J L I I ~  take an 
;id(litioiial two to tlirce mciiiths t r i  c(mpletr the transfer. 

Metliotls of liiiuse rcmrval were tli~cns.etl i v i t h  thc 
su~ierititetidcnt of ci contractiiig tirm which has been 
carrying out this type oi wrrk for many ycal-s and has 
reccntl>- moved ii large chili-ch :uitl ;L large tire statim. 
On ctrttsgcs of similar tlimctisions to Sy(liiey sul)urlian 

1 

Bridge built with pre-cast eoncrcte headstock and slabdeck 
on timber piles. 

liornes, thc cr~imliaiiy would expect to use eight to ten 
meii for alwut one motitlr. ‘The method follmvetl is 
~ ~ i i i t l a ~ ~ ~ e ~ i t ~ ~ l l ~  tlir SIIIIIP, irrespective of the size of the 
I)uiltling ; unly the numlicr nf iiieii reqniretl is changed. 
1 ; ~  the fii-c station referred to alxive. 20 iiieii were 
cuiplriyctl. The lifting ofi the fountlation is done with 
siiiq)Ie scre\v j:i specially made f i r  this purlmse. 
Tlic l i f t  iz cnrrie ut !&inch at  a time. i.e., a quarter 
-till  turii of e:icli jach. l<ach niiiti worlis about teii 
jacks. 1 le  starts oil ;I \vhilstle blast from the super- 
\.isor :riitl gives eaeli jack a qii;irtet~ turn. He carries 
throiigh to tlie last of his ten jacks ancl then. on the 
lieit wliistle l i l a b t ,  w w k s  hark the other way. 

r e id  Icvelling with survey instruments 
~ s .  Iicight stakes, marked in ,!&inclis.. 
centre of each group of jacks tri give a 

clreck at each p i i i i t  as lifting liroccetls. 
I Iytlraulic jacks are sometiiiics iiscd t o  nixlie the 

lift easier 011 x‘rciv jacks. They are not depentletl 
I I ~ I I  to take the weight. 

Ihiiltlings arc moved from the old to the  ne^ site mi 
steel rollers carried (111 old railway rails supported on 
crib work.  

IZollers are i n  groul)s covering about tive feet in the 
direction of  travel. Immediately aliove each set of 
rollers is a thin plate of sheet steel about ’ j-inch thick 
rvlrich separates the rriflcrs i i -o t i i  the .srifttvood tinilwr 
hearers carrying the l)uiltling. ‘This iiietliotl rif support 
ha? Iieen tle\~elol)ed over ;I iiniiilicr (if years as the most 
effective. aiitl is tlie nirtliotl iiuiv i n  general ~ i s e  by the 
company. irrespective or the size of the Iniilding. 

MAINTENANCE. 
.Apart frrim arraiigement for winter snow clearance, 

State tl iyh\va\; maintrtiaticc cirganizations seen in the 
17iiitr.tl .States of .\mer-ica dit1 i i r l t  vary to any niarked 
extent frirni the organization of thc 1)cliartment of 
Main 1io;rtls tla\;-lali~inr niaintenance in New .‘out11 
\\.dca. Mowing antl gr:idiiix is carricrl nut with 
in&\ itlual units or. iiinrc often. with two iinits working 

l’zitcliing i i f  liituinin(ius pcivenients is carried out liy 
truck patrols. with tine or two trucks antl four to six 
men utitlrr the supervisirin (if  a leading hand. For 
work heyoiitl thc sc(ipe cif  normal mainteiiance opera- 

pecial g;ings arc rir,rranisrtl nr work is carried ciut 
I I V  contract. 111 thc maioi-ity of States visited. day- 
l;tbour rriicrati~ins arc limited to ivork \vhich in  Ne\\. 
South \\‘ales ivriultl Ire clefitictl as i-ontine maintenance. 

For truck patrols, 3o-cwt. steel-l)udied trucks are in 
general w e .  and d i e r e  special work. involving the use 
of panys. is undertalien Iiy day-lal)otir. three-ton steel 
Iiotlietl tipping trucks are normally used. 

In several States. extensive use is made of force- 
feed type tiircliaiiical lriaders for pickiny 117) material 
after it has heeti cleaned out of the tal)le drains. and 
for all loatling from \vindrows. thiis taking the ~ilace 
of niuch of the usual hand lcratling in niainteiianec 
operations. 

Tn patching bituminous pavernents with lire-mixed 
material. the mixtui-es used tend to  lie finer graded 
than those used in New Snntli \Vales. antl approach 
a sand asphalt. In California. fine-graded river gravel 

t(Igetl1er. 
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Motor grader fitted 
with 'dozer blade 
operated through scari- 

fier controls. 

\v<ri- l ,  i i i  \ \  itlcl!--sc;ittcrr(l locations. \\'it11 this riiiit. tlie 
only citlwr ccluilmeiit rccliiircrl is bituiileii hcatKl-S. 

Roadside Amenities and Erosion Control.-111 ( )Iiici :itid 
Imliaiia, siii;ill scctioiis of highway reserve mit wanted 
for rcratl construction are coiiverte(1 to wavsitle parks 
a i i t l  are iiiaiiitniiie(i Iry the iiiaiiitenwiice staff under the 
gciicral supervision of a p:irk sulieriiitentleiit. These 
parks. altliou~:h oftcii very liniitetl in  area. tiot only 
Iil-irvitle 1ilcas:iiit waysitlr stirlipiiig placcx f[rr tlie iiiotor- 

ate ;L relief from the otlierwise iiiiriiutuiious 
regularity of the rrintl aliKiiiiieiit. 

111 the eastern States. it is the Ceiieral practice to  
estalilisli grass 011 all road slopes immediately followiiig 
construction. In Ttirliatia and ( )hi{r. the  sectim uf the 
shoulrlers adjacent t o  the paveiiieiit aiitl the Iiuttom of 
thc tlepressinti iii tlelircsscil medians is sotltled ; the 
lda i ice  of the ;ire;i is see(1t.d and mulcherl. Tii Cun- 
iiecticut sec4 fertilizer and water tclgether are 

T 
Mobile bituminous 
plant mixing unit for 
open graded mixes. 
Mixer and spreader 
combined in the one 

unit. 
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sprayed on to the eiiibankments antl covered I J ~  
chopped-up mulch clistriljutcrl over the area with a 
hlo wer. 

In come oi the States where grass cannot he so easily 
rr-estal)lishctl, shriilis are ~)lantetl i n  trenches across the 
face of hatters in  cnttings. 

.- ~~ 

SIGN-POSTING, CENTRE-LINE MARKING, TRAFFIC 
OPERATION AND CONTROL. 

Atlvance direction signs are in universal use in  the 
ITnited States of America. and route markers are used 
extensively. In the State of Connecticut. route markers 
are siil>plcnicntrt~ by direction signs sited at positions 
where fingerhoards are  normally placed in Australia. 
Imt thc signs diffcr fro in  Australian practice Iiy reason 
of all 1)oartls being. at right angles tci the direction of 
travel. Drivers of vehicles thus can read the sign 
Idore  arriving at the intersection. 

In South Carolina. hoards nieasuring up to 20 feet 
long and 8 feet to I O  feet high, carrying diagonal hlack 
and white stripes, are erected as warning signs facing 
the end of a highway which joins another highway 
in a “T” junction, and are very effective. 

The majority of warning signs are either outlined 
with cats-eyrs or iisc a hackjiround of scotrlilite or 
siinilar material. 

Line marking on the road pavement i n  the United 
States of Atiierica is used to define traffic lanes rather 
than as a means of enforcing traftic regulations. In 
this regard, it was noted that as a general practice all 
lanes were marked where there were four or more 
travelling lanes. 

With regard to centre-line marking equipment, 
every State visited had different ideas and, i n  some 
States, the type of niachine used varied as between 
niaiiiteiiance districts. In those States where new 
equipnient has recently been hough t  into use, the 
tendency is towards the w e  of spraying units tnoiinted 
on heavy truck chassis. 

Til the majority of States, the spray guns are 
mounted at the back of the truck. with the main align- 
ing responsibility rcsting with the truck driver, anti 
only slight final adjustment heing required hy the 
sprayer operator. 

In Connecticut. with this type of equipment aiid with 
the particularly long wheel hase truck in  use. it has 

Roadside sign explaining purpose of double centre line 
on road where sight distance is restricted. 

been fomd possible to omit spcitting. This cannot he 
done with the Calilnt-nia-type 1)ugg.y p~ishcd in  front 
cif the truck. as used in  New South \\‘ales. 

Glass beads are used extensively in  ccntt-e-line mark- 
ing. There is difference of opiinon as to whether they 
should be mixed with the paint. or applied after the 
paint has been spread on the pavement. Approxi- 
mately half the States visited arlopted one practice and 
half the other. The objection taken to mixing the beads 
with the paint is that they wear the spray nozzles. aiid 
there is little reflection from the heads until the traffic 
has worn off tlir top covering of paint. The objection 
tu  applying after spraying is that I,eatls are lost due 
to lieing swept off the centre-line 11y traffic. 

RETIREMENT OF SECRETARY 
Mr. S .  IC. Hendersc~n. Sccretary. retired from the Mr. klentlerson saw overseas servire with the 

service of the Department 011 the 15th June. 1950. histraliaii Imperial Forces in the 1914-1s war. H e  is 
Mr. Henderson entered thc Puhlic Service i n  190s an Associate ut  the Institute of Commonwealth 

antl was appointed Secretary and Accountant to the l\ccnuntants. 
Main Roads Board in 192j. Mr. K. S .  Johnston has succeetlcd Mr. Henderson 

From January, 1928, to August. 1030, he acted as as Secretarv of the Department. Mr. Johnston. who 
Deputy Meniber of the Roartl during thc al,smce of is a graduate in  Law of the Utiiversity of Sydney. 
the president. Mr. (krlick. Upon the creation of thc joinetl the Main Ttoads T h u d  in 7925 atid was 
Ilcpartnicnt of Main Roads in r y p ,  Mr. Henderson appointed T,egal Ofticer to t l ~ c  1)epartment of Main 
was appointed Secretary ; he continuetl in this positiorl Roads in I 932 : Iir ocrupietl this positiotl until his 
until his rcti rcnien t . appointinetit as Secretary. 
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View of the Grose Valley. 

country near where I<iclinioiid is to-day, set out west 
antl ntirtli-west along. the ritlge lcatling to Kurrajong 
Ileiglits. The acctiuiit ci f  Cayley‘s journey is scanty. 
I)ut it is now ccinsitleretl that xitcr severe hartlsliip. 
lie ventured as far as  N t .  King (ieorge which Iiatl 
Iicen marked on a n i a p  of the iiiiatit colony, pulilishetl 
1791- 

“This liill appears of iiiiicl I rasier ahcent than 

Cayley’s reports of the type of country traversed were 
evidently so dismal that his account deterred others 
from attenipting to penetrate the rugged cnuntry north 
of the Grose. Gregory Hlasland. ivlio develqietl the 
theory that if one follo\vtxl the ritixc llet\veen two 
valleys in  the I3luc Mountains most of the liriqe 
boulders atid cliffs \vould Ire avoit1c:l resolved. with 
the encouragetiieni of Governor Macquarie. tu t r v  the 
ridqe hetween the Gruse Rivcr and Gleti Rrook Creek. 
rather than that hetween tlie (;row River antl the 
Bownian Creek Valleys. This choice actually deter- 
niinerl the ultimate develo~xncnt of thc Blue Mountains. 

The success of Elaxland’s r-enture has been described 
in the Septemher, i y q j ,  issue o f  this journal. In this 
article we are concernetl with tlie discover\. antl 
clevelopnient of tlie country north of the Grose River. 

Over eicliteen years had elapsed after Cayley‘a 
attempt when the fnllowiiiq appeared in  the . S ~ J T F ~  

“\$’e are happy to announce that Mr. Arcliil)ald 
Bell. junior. of Richnrond JIill, has. after one 
unsucccssful attempt. effected a 1 m w ~ q e  friitn that 
part of the countrv. to tlic Cos’s River, travellin:: 
north-west from Richiiioiid allout IJM. t n  Picture 
> J i l l .  and tlirn tliie we.sl to Toinah. ( h i  qoiiiq 
\vest, aboiit half-wav up. he tiiriirtl sioiith and aftet- 
proceeding ahout TM. in that ilirection. found an 

Round Hill after you Xet to the h o t  of i t .”  

GflZt‘f t?,  I]th OCtolJer. 1x23 :- 

excellent 1 ) ; w ~ i ~ e  tlowii it. He then proceetletl 
round thc side of the oppu~iite liill” (mnv Mt. 
Bell) “about I ,!,4M. i i t  a north-west direction atid 
then lioi-e west for the reiiiaintlcr of the day antl 
north-west the next (lay till he reached the Cnx‘s 
Ri\-er.” 

13ell started out from Kichniond on I st Septetnbcr. 
I 833. Apparently the authorities wasted 110 time in  
acting on the discovery of Bell‘s Pass for Surveyor 
Hoddle was despatched to set out a trial line for a 
road along Bell’s track and the following extracts are 
condensed from Iiotldlc’s report dated 4th November. 
1S33. after hc had coniplete(l. with the aid of five 
aszistnnts atid two natives. atid with equipment 
including three horses. the locatioii survey of a road 
which. with sliqlit variatinn. i n  general is the present 
l inr  of Main Road Ku. 184 I)etween Kurrajong and 

“I have traced and marked a new route iron1 
Bell. 

the Ford on the I lawkesljur! tu the Ford at Cos’s 
River discowred hy Mr. Eell. junior. Diamond 
Ridee is very narrow. tic) witler than one chain i n  

steep for i chains firm Mr. Bell’s 
e second descent steel,” ( n o n  Cut 

Rmk)  “for h or 7 chains. after which ascents antl 
descents are easy. Rill1 Coinatta. distance ioM.. 
plenty of water. soil varies---rellerally a clavev 
loani. Towards Tnmah soil is of excellent qualitv.” 

“OII the suiiituit of Tinmah. distance allout aoM.. 
soil is rich. There are several trees 20 to 33 feet 
in circuniferencr. Thcre \\-as one white gum 70 ft. 
frciiii the rnot to the 1ir:inches. of 20 ft. girth. 
Tomah Imre froiii 13cll’i View west 52 
south. Steep and dansyrous wit11 lo( 
For a distance id a mile had ravines. which were 
nearly prrt)entlicular. cliisr L I I  lis which niade oiir 
situation tlatixerous. The o1,stacles would snon I x  
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removed liy rciatl party. l‘liis l m t  would require 
the most labrmr as there are iiialiy sandstonc 
rtlclis.” 

“Stoiij, I J i l l  distant aliout ~3.\1. ,  rather danger- 
1111s for a few chains. t3risl)anc’s Cruwn I l i l l  is 
rather stccli. :it tlie other side of it-a fine view 
[ i f  the Grose River.“ 

“:\fter leaving Urisliaiie’s Ctowii the ascents 
aiitl tleicents :?re inoderate. Irut the route is stony. 
A.lt 3312. it \vas dangerous for 2 chains-obliged tri 
lireli o i i  the side of the ravine for half a mile. 
1 here \vas little impctlinrent to :i good road. 

then caiiie (in to some p t l  cattle runs where 
there was an ahutitlaiicc ut coarse  grass^ hitherto 
there \vas little gra Soil sand!- nnrl Iiarren from 
hlt. Tomah. The line rtiiis into the road ;it 
Collett’5 T l l l l . ”  

“Tlie iieiv route is superior in every \va! to tlie 
oltl Bathurst lioatl. The wnrst liart. the descent 
[ram To~~iali. is lcss (kingernus tliaii many places 
in the old rtiatl. In making the rnad soirie small 
altci-ation may be made in the line iiiarlietl tri 
render it easier to  ;isceutl atid tlesceiicl the hills.” 

:\ track \vas cleared alwg Surveyor I Iritl~llc’s line 
and the first road had two d i h m l t  locatitin-first. 
the K u r r a j o i i ~  liitlge which was crossetl iiy ascent 

_ .  

iiiitiiediately \vest of the lircsctit liui-I-ajuiig 1 leights 
I’ost Oftice. thence iiorthwards t o  a pi i i i i t  :iplirtlximateiy 
30:) yards south uf the eristiiig road. L lieu tlcsceiit 
nxs iri;itle \vest\v;irtl Iiy ;I stecp ti-ack :ind zigzag t l ( i w n  
the Cut ICock spui-.  he secviitl tli!ticiilt section w:is 
the ws te r i i  descent from A l t .  ’l‘oniali where the ro:i(l 
\vas locatetl 0 1 1  the ridge along tlit. westerii slmr tu\vartls 
h l t .  Ik l l  aiitl descent w-as also rnatle by a steel) track 
and zigz:ig. \Veht of Mt. Toniah the line iollo\vetl the 
ridges. in general on the line of the present-(lay road. 

It  slroultl be noted that the western limit of  g o d  
country oii this ruute is the escellciit v~ilcairic soil 011 
Mt.  ’l‘iimali. ‘I‘here is also v(ilc;inic soil o i i  . \It.  Irvine 
oii a q ~ i r  sulisitliary to that fcillo\ved 1 ) ) .  l k l l ,  Settlers 
ftilltnvetl the early eq~ltirci-s ;uid as i;ir ;is Alt. l’oniah 
a n i 1  ntirtli-\vest\\artls to Alt. Li-vine. tlie L{ell’s Line 
lio:itl served the e;trly pioneers pressing \ve:;twartls froin 
liurrajong. I iut  it is cle:ir tIi;it for vrliicular tr:tliic 
travel niust have I)eeii y rtiugli-in fact. i t  was stated 
in I<nyiiurntl’s C‘aleiitlnr [ i f  I 613.1 that the n ix1  Iiatl been 
largely a1)nntlonetl ;is ;I through ri):id. l‘liis r[ia(l, h o w  
ever. it i?  i-rliirterl. \vas usctl in  tiioviiig stock. and. in 
Iiarticular. 1Ir. I~lasland. llrotlier of tlic fanic!us e s -  
plorer, n h t i  Iia(l a liiildiiig i n  t l w  1 luntcr \.alley. w;is 
acclistntiietl 111 drive his stock :iIt)iig liliixl:iiid Ititlge 
and thelice :ilimx Rcll‘s I.iiic t , ,  tiir \vc.;t. 

A section of thc cnmploted road at tap of Mt. Tomah. 
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Work in progress iii sandstone cutting on weskrn side of Mt. Tomah. 
(See photo. on page 2 2 . )  

111 the early thirties of last century. tlie route of tlrc 
inss through the Bliie Mountains at M t .  Victoria was 
under consideration. ’l‘lie Governor had laid down 
the policy that “the existipg roatls shall lie maintained 
iuiless a inarltetl i ~ ~ i p r o v e ~ i i c ~ ~ t  is possilile in view of 
the esiiense iiicurrrtl in :he existing rnatl.” The then 
existing descent a t  M t .  Yurli to the Cox’s River, was 
in a l~atl contlitioii. and Majix  Mii~liell \vas tletemiined 
to coiistruct the ro;d i i n w  knowti as I-ictoria Pass 
on tlic (ireat \\.estern High\\-ay. Further tlevelopiiient 
of Ikll’s T.ine Roar1 was necessarily sliclvctl 1)y Mitchell 
Iiecause the natural descent ircm this line o i l  the 
western escarpment ~ rou l t l  have l m i i  either hy further 
costly constructinti tlo\vn ridges near 12ithgnw. or else 
into Hartley \-ale l w t  Cnllett’- 11111 on a route al~anil- 
nned with the construction of the Victnria Pass. 

Tn rS;S Sir Thonlas XZitclicll reported on the condi- 
tion of Liell’s I h e  I<oatl as follou 

“Rell’s Tinad has been nm+etl from the River 
Nepean to Collett’s Itin aintig tlie dividing range 
which is to the northward of the River Grose. 
I t  separates froni Darling’s Causeway“ (the ridge 
between Mt .  \.ictoria an t l  T k l l ,  “at the angle of 
that range ticar tile li:.ntl of the river” (tlic Grose) 
“antl  extends in ail e;istcrly (lit-ection towards 
Tomah. It  separates from tlie ridge joinin: King 
George’s Mount-at a distance of two miles from 

its suiiiiiiit. 1;rom this ~ioiiit the direetion of the 
ridge is very sti-night to l’ouiah but its breadtl~ is 
i n  sonic pat-ts alinost too little for  a road.“ 

From its eastern end :- 
“Rell’s K m t l  crosses the most elevated part oi 

a ridge which is nearly piirallel to the Nepean at 
the distance of al)otit three miles from the river. 
The trees have been cut Llon.~i frriiii thence to the 
sunmiit of Mt. Toiiiah. Just 1)eJYJIltl where the 
wood has heen cut tlie r(~atl h s  Iven iiiarltetl routitl 
the sitlc of the :outhern head oi tlic 1 l i l l  across 
a declivity of iicar1~- in:-ty tlegrees. The pasage 
here is extreintly diliicult at I)rescnt. Frcim Toinali 
the road 1;reps to the ridge :ilreatly tlescrilierl . . , 

To seek a road through such country is only to 
ascertain the direction of the dividing ridges and 
the riiatl across Ar t .  Tomah is Iietter iii this respect 
than the road irwii l h u “  (Great \Vestern IIigli- 
way j .  “’l‘omah ~iresciits a formidal)le Init ticit an 
insurtiioi~iitalile i~l~atruction.“ 

Consirleral)le sums liatl hecn s p i t  011 the Elnu- 
Rlaslantl route and settlciiieiit ha(l followed on this 
line. Two roatls across the mountains mcrr not required 
Tor the ynunv colniiy. Imt it is intrrcsting to speculate 
what w ( d d  have lieen the tle\-eloi)iiicnt of the RIue 
Ilirniltains liatl Blaslaiitl s:lecred Ktirrajiing Ridge for 
his exploration westiv:trd. 
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.. 1 he iir.st track. west of Kurrajong at Cut 120ck with 
its very steqr grade, \v:ih Inter tlcvintetl by the coli- 
structi~in I J ~  ; in easier liut still steep grmlc ill side 
nittiiiz OII the southern h l w s  of the Cut I Z O C ~  liitlge. 
This latter n i x 1  is still trattickal)le and \vas urctl :is ;I 
iletniir tiuring recent cotistructioii. 

I.:iter i t i  the century further iiiil)rovrml,nt;it~ were 
m;irlc--first ;it liurrajoiig Iklciglith ivhere a g ~ t l  Ioca- 
tion vas  tlisroveretl on the iiurthern ~ i d c  I I ~  Cut liocl, 
Sliiir and at Lit. l'om;ih \\here the origind road was 
tleviatetl Iry fiillirtviiig the iicrrthern sltjpes t u  pi-trvitle 
ii tiiticli Iretter alignnieiit atitl g i d e  at a lower Ievrl. 
( ;ratlu:illy thc midtlle irortion of the length of the I-oat1 
fell into disuse. atid it w;is m)t until alrout I!)JO that 
spsteiiiatic iiiaiiitciiaiice throughrrut \vas re-iiistitutetl. 
I lowever. on account of the iiarrinviiess u i t l  winding 
nature of much of the road, it \vas iiot in a r i i i i r l i t i l r i i  

to carry motlerii hJlig distance traffic. iiiuch t r f  it being 
little Iretter than a 1)tish track. 

\\'it11 tlie iiicitlence ~i tlic tinancia1 deprrssirrii all 
thoughts ci f  iiiil)rtrveliiciits to I la i i i  l ioatl  NO. I SA I i :~ t l  
t r i  l)c postpiriietl. liut \vi th  tlie return of the State'.. 
liiiances tfr tiortiial. slightly iiiirre t h x i  ioc l  years after 
the origiixil ri,atl 1i:itl been "a1)antlirtictl at last :is a 
rtiatl t i l  liathurct." tlic rpcstion of iiiiprovetiiriit to 
iniirlcrii st:iiirl:irrls w;is takcn i i p  in r;irncst. 

Reeonstruetion by the Department of Main Roads.- 
The length of Xlriiii l i i r a i l  XII.   IS^ wlrich iiiirst re- 
quired rer.onstructiiiti was that lrctwecn E;cirr;ijoiig 
I lcights and Hell- a distiiiice of sliglitly over 3-1 1iii1t.s. 
ni;iitily through 1-1 nigli sniitlstimc country. \\'(irk on 

4 

Completed work on c uttinq. ( See photo. page 21.)  
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in a i  einergency---first froin Kurrajong 
\-illage to Cut Rock, approxiinately 4;6 miles 
with grades up to 1 3  per cent. and bad 
alignment. and seciiiidly on the eastern antl 
western sides of hlt. Tutnali. l\t that date 
earthworks l la t l  lieen completed tii i 5 miles 
irom I%eil, antl worli \vas in prugress as far 
as 2j).; tiriles. Base coiirsc t i t  p;iveiiient had 
Iiecii laid to 1 4  miles, and surface cuursc 
completed between Mt. i;ictoria aiid Uell. 
Equiliiiient a d  persomiel were diverted froin 
the  constructioii organisation to carry ocit tlie 
inipruvements desired aiitl these were coni- 
pleted by 25th August. 1942. 

Shovel and Bulldozer at work. 

early mci:iths of the war until. IJ!. , \ p i - i l ,  r941, 
the carthn.orks were cumpletctl t o  a pilint 
alrprosimately I I miles from &It. \.ictoria. 

2 .  Thr Wcrr  PIro.~t~.-Maiii IZoatl  NCI. 184 acquired 
a iicw iniportance su t lh i ly  in  tlie early part 
of I ( ) A ~  wlicii, with the entry of lapan into 
the war. it was seen tlrat war operations might 
iiiove to :\ti st ralia. The hl ili tary il uthiir i ties 
rlesiretl that tlie unconstructetl sections of this 
road sliciul~l I)c inimetliatel i11111rovcd. inclutl- 
iiig Iirtivision for c d l e  ing and pxssiiig 
stations on p r t i o n s  of th road which were 
only wide enougli for r)iie-wa>- traffic. so that 
the road could lie used as an altcrnativr route 
to the Great \\'rstern Highway. 

In atlditiiin. the State \\'ar Effort Co- 
ordination Coniniittce. supportet1 by r e p r e  
sentations from the Military .\uthorities. 
pressed for tlre criinpletioti of the Depart- 
ment's construction work o1i this road antl 
on the \\'iiiclsor-T'utt Singletoti Road, so 
that direct iiilantl ;ice \ v o d d  lie available 
I,etween thc ~a t l i u r s t - I~ i t l i go~v  arcas antl 
Newcastle. 

To meet tlie first rcquirrmeiits an inspec- 
tion was inadc in Feliruary. 1042, with mili- 
tary persoritiel to tlctermine what imnietliatc 
work was required to make tlie route traflicli- 
able quickly. Thcre were then two sectims 
which would have lreen serious liottle-tieclis 

To meet tlie sccniitl requireiiient tlie 
Department \vas faced with an alinost super- 
huniaii task. I n  A1:ircli. 1942, work was in 
Iii-ofirchs as far as the 25 mile peg iron1 Hell 
bur iurther clepletioii oi Iicrsoiiiiel for tiiilitary 
service then coiii~~ieiiced. 1 t \\'as rlecitlctl tri 
;rupment the iiuiiilicrs rrmaining by trans- 
ferring men from other wurks less tirgent, 
and iiistructi(riis were issued that the road 
was ti, be finished between Bell aiid tlie 25 
iuile peg as  rapitlly ;is possible. antl that final 
survey aiitl design over outstatitling lciigtlis 
was t o  lie completed :is ;L matter of urgency. 
Iniprovements between knrrajung I Icightq 
a i i d  tlic I'utty IZuatl turnofi were also listed 
for further action. 

The State \ \ 'ar  I<lyiii-t Co-ordiiiation C'om- 
inittce rrcopisrt l  that unfortunately iiieii who 
iniglit otherwise 11: availalrle [or this work 
had hecr)mc a1isorI)td in war industry of 
higher priority. tl.at cutrstructioii plant hail 
to be witIit1r;iwii for other urgent military 
wnrk an(! that it \voultl Ilr dilticult to coli- 
tiiiiie the \vorli n i i  a satisfactory Iiasis. 
Nevertlieless it requested tlie lkparttiicnt. i i i  
vicw of tiic fact that as a large part of the 
road had lrecii collstructet~. to coniplcte thc 
reinainiiig lengths of  tlie road to a satisfactory 
standard I d o r e  work was susl)cndctl, if that 
hecaiiie necessary. 

( h i  tlie I I t h  Sqiktiiber. 1 i l ~ 2 .  cniis(rtictiriii 
work ceased. I t  was evident hy then that 
the theatre ( i t  war oiicratioils \vas moving 
north\vartls. and that the east coast of Ken. 
Srmtli \Vales r a s  I I O  longer in iiiimediate 
tlanger. The or:.aiiisation engager1 riii the 
coiistrtiction \vas t l im transferred to urgent 
works outside tlie Statc. 

3 .  Tlic P o s - w n r  I'licisr : lIilpiii-Mt. 7'oriinh Src-  
fiorr.-l hiring the latier periotl of the war. 
iiivestigations were madc irom time to time 
with a view to cari-ying mi with iniprovenients 
to &'lain Road No. iS4 when iiiaiipnwer lie- 
came availal,lc again, and tlie completioii of 
the work was listed for post-war actinn. so 
that the work already partly constructed coultl 
lie complete(l m t l  iiiatlc availalrlc for general 
t raffir. 
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iiilicr, 1 9 ~ 5 ,  it \ws tlecitletl t u  rc- 
coiiimence tlie w i r k  iii ii siiiall w;iy antl 
gradually t u  build tip the orgaiiisati~rii to 
iu l l  strength as a iiiajor coilstroction project. 
l<iirly i i i  I()$) the work \vas in lianci tiiirler 
tlie control of a Iiical office rstal,lishetl at 
13iIl i i i i ,  comiiinicing at 1 0 A ' l .  4,300 feet from 
Alt. \'ictoria. 'l'lie cuts at Mt. Bell ivei-e 
opened ul i ,  and in Noveiii1)er. 1940. after 
consitleralile investigation as to route. tlie 
foriiiidalile cutting to be iiiatle 1111 the \vcsterii 
side of Mt. Toiiiali \vas started. l'he tleter- 
miiiation of route 011 this het-tioil iieedetl cotir- 
age wlien uiic vieivetl ihe huge ravine t o  lie 
tillccl, wit1 the fortiiitlable cliffs which liad to 
lie ciit tlon.ii iron1 tlie iiiouiitain to provide 

Iretween hlt. Totiiali atitl M t .  I k l l .  
Located under this clirf was the existing road 
\vliich had to Le kept opeii to traftic. and \vIiich 
\viis in the path of niost of thc debris to I)e 
1)roiiglit t l o \ \ ~ n  from the rxcavatioiis alrove. 

T o  start tlie cuts on the cliff face. jack- 
hatntner uperators hat1 to I)c sluiig over the 
edge iii hosuii's cliaii-s. .\laterial shot (Iwvii 
fell on the o l t l  road and \viis Iiiillduzetl over 
the edge. patrolnicn :it e:icli end of thr scene 
c i f  cipcriitions controlliiig trafiic. 

It1 E'elji-uary ;incl March. 1947. esceptioiially 
wet weather \vas esperienccrl. and it \vas 
f i i u t i t l  atlvisal~lr t o  cliise the road to tlirrrugli 
tratiic nutl. to iualie 1ii;tttel.s \\-nrsc. portion 
i i f  tlie oltl rtiatl sulrhitletl. ;\t the en(l ( I f  

Mardi weather coiitlitioiis iiiipr(ivt.11 slightly. 
:ind sotiie tr;illic \vas all~iwetl throcqli, Init  
b y  April iviirli 1111 the large cutti~ig had reached 
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a stage \vlien the l o w r  road tva> Iwiiig coli- 
tiiiually I)locketl I)? operations cin tlie new 
roatl dxive,  antl it mas iiiipossil)lc to  ensure 
that large Iwultlers did not roll (111 to the o l t l  
rciatl ; the danger (Jf damage tu p:i>sing vehicle?; 
a i d  oi injury to drivers was so  serious that 
the oltl rtiatl \vas closed until tlie 1iew iornia- 
t i m  coulcl be ;ivailahle for  trattic at t l i ~  end 
of l h y .  "lioatl Closed" I)arriers were tliere- 
fure placed at North IZichiiit it it l  aiid at liell. 
although for light trallic there was a11 alterna- 
tive route from Bilpin through Jicwen's Creek. 
Mt. Irvine atid M t .  \\'ilson. 13y J ~ l y .  1 9 q ,  
the c(iiistructioii of the Iiav course through 
the A I  t. Tomah cut was completed, and work 
w:is lnislied ahead eabt of X f t .  Tomah to 
Bilpin, 

1)uriiig tlie eighteen nioiitlrs occupietl in the 
constriictioii cif the Mt. Tomah-Bilpin section, 
wet weather caused crinsitleralile iiicon- 
wnieiice. miiior slips occurred oii tlie iicw 
ivork anti special ~)rrcauti(ins Iiatl tci be takeii 
111 assist tr:iftic. Many liuiidretls cif yards of 
lilliiix \Vere washed away in rainstciriiis. 

The work iiivcilveil extensive su1)soil drain- 
age. The  whole length of the route between 
h l t .  Victoria aiid east of Mt. Tomah passes 
over sandstoile (wi th  the exceliti(in c i f  approsi- 
niatrly oiie iiiile oi basalt cotinti-!- oii Mt. 
TomahI.  the strata arc fissured and :il)s(irlieiit, 
ant1 the p i u n d  water follows ironstotic ancl 
iitlier Iiartl laiiiiiiations. tleveloliiiig pressures 
at loiv poiiits. .\liliroximately ;~.m linear 
fret of  sulisoil drains w r t  iiiserttd over a 
lenyth of Xi iiiiles east iroiii hIt. \"ictoria. ant1 

t, I 

Completed section of road on the Kurrajong side of Bell. 
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special attention had t u  bc paid to the large 
embankiiients at Mt. Tomah and Mt. Bell 
for tlie drainage of surface water froin springs. 

\\.ark on formation and sub-base was coni- 
lilctcd to 26 miles east of Mt. Victoria by 
October. 1948. 

4, I’ost-wnv I’iirrsr : ~ i l ~ j l l - l ~ . ~ ~ ~ ~ [ ~ j ~ ~ ~ / ~ /  .Scctiuii.- 
I>uring the ctrnstructio~i of tlie Mt. Totiiah 
section. wrveys and investigations were co11- 
tiiiued on the section between I3ilpin and 
Knr ra jmg  antl a short deviation at Kurrajong 
\vas completed in  19-17, involving the con- 
structiun of a concrete hridge over Little 
\Vlieeney C’reek and the construction of 
approximately I >5 niiles of new road. 

In addition, w o r k  was continued east of 
Bilpin as far as Cnt  Rock. The sandstone 
iortiiation at Cut Rock contains a fault in 
the strata cntting across the road. antl in  order 
to make certain that drainage atid foundation 
conditions would be satisfactory. a geological 
survey O F  the arca was made ill -\LIgust. 1947. 
from w11icl1 construction procedure was 
developed. 

The actual construction of tlie section be- 
tween Cut l k k  and Kurrajong I Ieights 
entailed t w o  major problems :- 

( I )  that of maintaining traffic on the 
existiiig t-oar] or over a suitable 
(letour ; and 

( 2 )  excavating ant1 lilasting so as not to 
tlamage retaining walls supporting 
the existing fortnation. 

Tlie geological report was invalualde in respect 
of the latter problenl. antl  it was decided that 
so far as  possible the existing road should 
be kept open to traftic during constructioti 
of the new road. atid that when traffic had 
to be Iilocked. it would he directed 011 to an 
old formation over Kurrajong I Ieights 
ahandnned many years previously. The old 
road had to lie reconditioned for this service. 
and the arrangement worked with minimnm 
of iticonvenience to traliic which was allowed 
to use the existing road durin: hours of 
r1arkne.s. 

The new road \vas open to all tranic early 
in 1 ( I + ) ,  and the tenipcirary pxven~ent was 
completed in JIIIIC of that year. 

knowii eveti hefore 
the war that difliculty wnuld he met in ohtaining local 
pavement niatcrials ftrr this reconstruction. Tlie local 
handstone is mainly sort. such isolated hard deposits 
as existed being sniall and costly to \York. 

Isolated deposits of suitahlr gravels were located 
between Bell anrl Mt .  Tomah. lint in  iiisuliicient quanti- 
ties fur the whole lenyth of road. After tests hacl been 
contluctetl it was fitially tlecitletl to shrct the ~)aven~ent  
1)etween Mt. Victoria and a point I:! i d e s  east with 
cliocolatc shale from an outcrolr on Xft. York. anrl 

Materials for Pavement.-It 

- 

froin the I E  mile peg to I ~ ; A  miles to use the small 
available quantity of ridge gravel. The work has been 
completed and a bituminous surface provided. 

Between 1655 miles and 36 :niles the surrounding 
country was explored for materials, with little success, 
antl after further tests it was decidctl to place first 
a base course nl sandstone which. hased on tests of 
sulrsriils. varies fro111 S inches to 1 5  inches in depth. 
.fhis ~)avenietit inaterial has carried light trallic fairly 
satisfactorily, but it has not suffic-icnt durability for a 
permanent liavctuent. tior is it suitahle for sealing. .A 
siirfare course is. therefore. to be constructed of crushed 
stone 1renetratetl nr otherwise treated with Iiitumen. 

Plant Employed.-In the pcis1-war phases of this coti- 
struction. the work was fully mechanised. Coiiipressors 
anti jackhanimers were used in the rock rt~ttiiigs. After 
shooting tlown. cart11 and rock were then inovetl hy the 
following methods : Short leads wer? dozed by two 
heavy and two n~erliuti~ hulldozers. 011 medium lrads 
earth and stone were scooped and drawn by tractors- 
one Iz-cubic yard, one 8-cubic yard. and two 6cul)ic 
yard scoops being employed. For long leads the 
material was loaded hy iiiechanical shovel into lorries. 
after it had heen tlozetl to the shovel. or loaded into 
lorries by  dozer from side loaders. Tritnming was 
carried out with Ita.vy auto-patrol grader and by two 
drawn graders. 

The iiiaintciiancc of the plant and the keeping of the 
plant moving under such particularly heavy servicc. 
a t  a period when spare parts were frequently utiohtain- 
ahle. was no inconsitlerable task, with continued wet 
weather playing havoc with full  eHiciency. 

Quantities of Work (including Deviation at Kurrajong).- 
Earthworks.-Sandy loam. ~63.500 cuhic yards : 

sandstone requiring drilling and blasting. 
qp.200 cuhic yards. Total. 7.j 5,700 cuhic 
yards (solid measurement). 

‘l‘rimiiiiiig atid coiisolidating subgrade and 
shoultlers-~~c)j.ooo 1. ft. 

Coiicrete pipe culverts--sizes 1 2  in.  to 4s in. 
diameter--ro,~jo~ 1.  ft. 

Siibsoil tlrains-$-i7o3 1. f t .  
Catch drains--gq,ghs 1.  ft. 
l’avenieiit-Shale. sandstone and local gravel of 

variable tliicktiess-433,(mo square yards. 
Two coat bitumen scal with tar pr inier-183,h 

square yards. 
Retaining walls (stone)-$h cubic yards. 

Unit Costs for Main Items of Work.-( Direct costs 
only exclusive of \Yorkers’ Compeiisation Insurance, 
Pay It011 Tax. Holidays. Camp. Depot. Engineering 
Supcrvision antl Clerical Costs. Deviation at Kurra- 
jong is iiiclutletl.) 

ISarthworks-Average cost for Earth and Rock. 
6s.  id .  per culiic yard (solid nieasuremet~t 1 -  
includes Unemployment Relief \Vork carried 
out with mitiitnum mechanisation. 

1 r i m i i ~ i n ~  and consolitlatit~g suhgrade and 
shoulders-fj 19s. zd.  per r o o  lineal feet. 

Concrete pipe culverts---:\verage for all sizes. 
f r  os. i r t l .  per 1. f t .  

I .  
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I'avciiieiit-Shale. santlstoiie antl local gravel of 
variable thickness-3s. rod. square yard. 

Twu cmts Iitumen seal with tar primer including 
preparation pavrment--ls. 5'1. square yard. 

Supervirion.-This work was carried out  ittitlet. the 
supervision cif  the 1)epartment's 1)ivisional Oftice at 
C'llatswl1l)tl. 

The general sulirrvision r i t  the cotistrucrion \vas 
carrietl t)u( frotii .\iig:ust. I 9\39. t o  1)ccrtill)er. I!)JI, ;ind 

frotii 1)ereiiiber. 1943. tu  August. 194s. by Mt-. C. 
I3intis. Lhisional Ihgiiicer, frriiii I)ecenil)cr. 1941. to  
1)ecctiilier. 1943, I)? M u .  IC.  1. Cotistable. Acting- 
Ilivisitiiial ICngineer. antl Irniii 'lugust. 194S. to thc 
completion of the work I)! Mr. T. .\. 1)nnalibtrii. 
Divisional Jliigineer. 

The engineers directly i i i  cliargc of tlic \vork were, i l l  

succession : llessrs. I,. \\', Ilurjiess. H .  \\'. C'over. I<. (1. 
Siiiec, F. .\. lieli atid J .  I,. 2 ~ \ l l a ~ ~ .  

PAYMENTS FROM THE ROAD FUNDS FOR PERIOD 
1st JULY, 1949 to 30th JUNE, 1950. 

Amount Paid. 
Cni.s-rr- riF C I . u w x L . \ s n  A I A I S  l i o ~ i ) ~  Fi.sii: f 

Cotistructioii of  ads niirl Rridres . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i.io,.?i~ 
.\cqiiisition of Land aiid Iluildiiiys for Kiiarl IViileninp . . . . . . . . . . . . . . . . . .  3.j.1 53 
Maintrnancc of Roxls aiid 1lrid:es . .  . . .  .i2i,o.$r 

Ititerrst. llsclialljic and Rep:iyineiit oi Loans , . , . i9.,30i 
Otlirr lixpc~iilitnre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130,4()6 

C~IIIXTKI.  bI.\ls ki . \ i i s  Ft.sn: i 
Construction of I<a ids  and Rrirlges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,34j . . i7 i  
:\ccliiisition <>f I-:iiid atid Ruildinas for Road \\'ideiiiiix r3.&%.Z 
MainteIi:ince of Roads aid Hriilges . . . . . . . . .  . . . . . . . . . . . . . . . . .  
liitercst. I<xcliaiigc ; i t id  Repayment of Luan, 
I'iircliasc ai111 Rqiair of €'lalit aiirl Motor \' 
Othrr I?xpenditure , , . , 

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

. . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f4,,;31,42,3 

l ~ ~ : ~ ~ l . ~ ~ l ~ ~ l ~ . ~ ~ : \ i ,  l:tl\lls IT1:x1,: 
Cmstriiction of l<o;ids aiid I:ridgcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i ~ o f o 8  
0thc.r l<xpeiditiirc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . '8.X 

~ 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L I  5o,fX& 

~ U \ l h l , ~ U V  OF .-\I.]. F L I N I I S :  

Clinstruction of Roads :iiid nridgrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J J ~ ~ , X J J  

Acquisitinii of 1.aid ;ind 1hildin:s for lioad Widcniii:. . . . .  .iX..{86 
l\lain~rnaiicc o f  Roail.; :iiid I:riilges 4~5.1.365 
Ititcrcst, I<scliatijie and Rqiayincnt o . . . . . . . . . .  L$i.:\Al 
Piircliase :itid Repair tli I'laiit alii1 AI 4j2.;'6s 
Otlicr flrpeiirliturr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  331123 I 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L ~ , ~ ; , . $ o c I  

~ ' u T E . - ' ~ ' ~ c  liaures i i i  the ~ I D U V I ,  Statetiient a r c  culiject to  5liyllt arljudinciit upon roniplrtioii 
of accounts for the year. 
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Railings for Bridges 
Factors Affecting Design. Types of Railing Used. 

1;roin the earlicst timcs. I)ritlge Iiuilding has Iieen a 
soiii-ce I J ~  pul)lic interest and pride. The skill displayed 
in the design and consti-uctioti ( i f  Iiritlges has fired piiblic 
iiii:igiiiatiun. nnc! the upkeep of liritlges has been 
regal-tletl as an honoured task. The stantlard of the 
roads antl Iiridgcs crf a country. togetllcr wit11 its hi i i l t l -  
ings antl towls. has often reflcrtetl, fairly accurately. 
the st:uitlarrl of civilihatioii attained. 

liritlges vary greatly in size antl tylre. fro111 the spec- 
tacular structure (11 lxrgc tlimensiotls to the ~nntlest 
single ticam spali, I<egartlless ( I T  size. all Iiritlges have 
this in COl11111~J11. t h a t  tlic railing is the part which is 
inost closely o1)served Iiy users cif thc Irritlge. antl 
which niost dircctly ~rr(itccts I)oth pedestrians and 
vcliiclcs. For these reasons. the desijin of the railing 
of a Iiridge merits sliecial :ittention. regardless of 
wlicthcr it takes the form oi  I J O S ~ S  antl rails, or of 3 
pardpet. or oi whcthcr the parapet is a solid wall or a 
Iialustrade. 

Requirements to be Met.-In dcsigiiillg a I,ritlge railing, 

( I ) To lie capalilc of withstantli11g a reasonablc 
iiiipact from collision. To rcsiht the pressure 
c ~ f  crowds of  prtlestrians. To be sale for 
children. 

( 2 ' )  To give a feeling of security to users of the 
IJridgc. whether in vehicles or oii foot. 

( 3 )  TI) Ire so sitiiatetl ant1 shaped as to rcducc risk 
of impact with vehicles proceeding in a iioriiial 
iiimiier or \vith any projecting load. T n  the 
event of a collisinti? to  niinimise damage to the 
veliicle or hridge. 

( 4 )  To have aesthetic value in itself. lrut to be in 
Iiarm~iny wit11 thc remainder rif the bridge and 
with the surrountlinjis. 

the lnsic requirements nray lie set d o ~ v n  as follo 

Fig. 1 .  Pipe railing with concrete end posts. 

( j i To prweiit anim;ils such iis sheeli antl laml~s 
froni k ing  forced over the side cvlieii crossing 
in a mob. Tliis applies only in certain areas. 

( 0 )  I n  the case oi hifill hritlges. especially in 
towns. to prevent or deter persons from 
climling over the railing. 

Some of these requirements ma!- he conflicting. and 
the \veight attached to each varies accortlilig to the 
type of bridge a ~ d  its lrication. Csually some coni- 
proiiiise is required. S o  statitlard tylic of  I-ailing will 
iiiit all cases. 

Regarding strength of hantlrail to  resist itnpact, it 
is clearly impr;icticable to provide a railing which will 
Iiold a large vehicle in  the event of a iiiajc~r direct 
c d l i ~ i ~ ~ n .  The I)el)artme~~t's prcseiit practice is to 
design the railing or parapet. together with coiiiiec- 
tions to the structure. for loads equivalent to 150 lh. 
[per linea:- foot applictl in  any direction. 

Fig. 2 .  Reinforced concrete posts and rails. 
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Fig. 3. Recrnt design of rail with flush surfaces to traffic. 

\\‘lierr tlier-c is consitleral)le petlestriau traffic aird 
i: ftrotw\.;iy is provitletl, r:rilings should not have qaps 
\vide ciiougli for a sinall chiltl to c l inh  thrc~ueh. This 
1rsu~i11y liiirits openings to ahout h inches, Iiorizontally 
or vertically. 

To give a feeliilg of scwl-ity. i t  is trecess;iry to have 
I L  railiiig which has the appearance c ~ f  stl-ciiqth antl 
wlidity. \ \ ‘ i t h u t  this appearance there may he some 

Fig. 4. Recent design of rail with flush surf.?.ces to traffic. 

leeling oi  iiisrc-urity. altlwugh th t  actual strength may 
be atlequatc for tlir usual slanting type [if  collision. 
It is generally agreetl that lieig-lit of railing should 
be I)et\veeti 3 feet antl 3 feet h inclws. rscrpt it1 the 
case of high britlges wlicrc 4 feet is tlesirable. There 
is a tcntlciicy iri the IJnitetl Statcis to use low railings. 
soriic~itiirs with only uirc rail. in c:rscs where there is 
little pedestrian traffic. 

I ’  

Figs. 5 ,  6, 7 and 8. Typical balustrade designs mainly used in and near towns. 
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Figs. 9, 10, 1 1  and 12. Typical end posts. 

Modern vehicles and speeds tleniantl a larger lateral 
clearance thaii has been cisetl in  the past If the railing 
is placed close to tllc inner face of the kerb. vehicles 
teiid to veer away, from the kerb and some of the avail- 
able roadway width is virtually wasted. For this 
reason. posts should be kept Inck from the face of 
the kerh. 

Railings with pristts projecting above or in front 
of the rails niay tend to catch passing vehicles and 
loads. cspecially if a vehicle is out n l  control as in 
the case of a sltitl. Consequelltly. it is desirable to 
design the railing with a smooth face towards the 
traffic. Further, therc is a tendency on the part of 
drivers to keep well clear of projecting or  apparently 
projecting posts. which leads to waste of road space. 

Regarding aesthetic aspccts. the railing should har- 
monise with the structure. and the 1)ridge as a whole. 
including the railing, must be in keeping with its sur- 
roundings. This does not mean that only one type of 
railing will suit a particular type of bridge design 
under all conditions. A simple pipe railing niay be 
eminently suitable on structures of simple functional 
tlesigii set in rural siirroundings. i\ bridge of similar 

type in  a city may require a parapet not only to make 
i t  safe for pedestrians. hut better to fit it to the for- 
inality of the town. 

Lksigii of railing may lie varied to create a par- 
ticular effect. For example. an open pipe railing or a 
I)aliistratlc makes a strcicttire look lighter than woultl 
a parapet cnnsisting (if a crinliiruous wall. l<y ctiipha- 
sising either horizontal or vertical lines in the railing 
design. the elements of either length or height in the 
bridge design may Ire strenptliened. h degree of 
variety in the design of railings adds interest to the 
appearance of structures, antl provided it does not 
materially add to the cost. is considered preferal)le 
to the invarialrle adoptinn of standard tlcsijiiis. 

Flocks of ti-avelling stock are coinnioii oil thc coun- 
try main roads of niaiiy parts of New South \Vales. 
antl require special consideration. Laml)s have a ten- 
dency to walk along the kerbs antl are likely to be 
forced off the bridge Iry other sheep. Protection at 
a suitahle level is therefore necessary and has lieen 
provitlccl i n  the past by the use of a wire or by an 
additional rail. Recent designs of railing embnrlyitig 
tlic kerh extended to the edge of the Iridge. and a 
hravy antl deep lower rail, acIeqi.iately protect travel- 
ling stock. 

A 
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Fig. 13. Pipe railing on a steel truss bridge 

1 I I  the case of bridges trf cotisiilei.aljlc hciglit. especi- 
ally in or near largSer t (wi i s .  railings should provide 
alr~olutc security ior petlestrian<. aiitl a ieiice of more 
than average height is tlcsirahlc. so tlesignrtl as to lic 
tliflicult to eliiiil). 

Types of Railing in Use.-l3roatlly. there are three 
tilain type-; i ) i  Iiritlge railing. :IS idlo\ 
~otitiil rails m t l  vertical posts ; ( 1 1 )  par-alwt with per- 
forate~! ~iaiiels, i.e.. a Ii:ilii.;tratle : aiitl ( c )  a continuous 
wall paralict \vitIiiiiit ripenings. I<acli of these types 
inay lie further sul)tliviilcc! accorrliiig to the inaterial 
of which the liriilge is ni;itle. i.r.. concrete. .iteel or 
timlicr. 

1 he main trend i n  tlie tlesigii of railiiigs 1x1s lreen 
i i i  tlir tlirectiirn of iiiakiiig tlieni lesi linlile to he 
tlainagctl by. or t r i  cause tlamage to. vrhiclcs or l(~:itls 
oi l  vrliicles. lncreasetl tliiraliility and iniproved 
streiigth atid appearatice have also lieen aiiiietl at. 

l 'arly concrete liritlges Iruilt I J ~  the Ikpartinent of 
Mail1 12oatls usually lratl pipe rails and ititermediate 
1)o~is. :inrl small concrete eiitl p s t s .  Later. the  size 
c i f  end posts was increased for greater strength a n i 1  

better ap~icamiice. .\ typical tlcsigii of this t y i e  is 

r .  
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Fig. 15. Steel section railing presenting flush surface to 
traffic. 

shown i i i  Fig. I .  I'ipe railiiig is s i i i~~i lc ,  strong and 
cheali. and gives an effect [ i f  liglitnes.G wliich call lie 
Iiljtainctl i n  no other way. I t  was used on sonie of the 
famous concrete Iiridges built liy tlw Swiss engineer 
llaillart in  situations of great natural lieauty. Iluring 
reretit years. pipe for railings has lieen tlifficult to 
obtain in  New Soutli \Vales. ancl Iim Iieeii little usetl 
on this account. 

. \ I I  alterirative type oi railing which 1i;is been mud1 
used cm coticrrte :iiaiii rciatls bridges i i i  the country 
is tlie rrinfiircetl concrete post and rail, the  rails usiially 
Iieitrg precast. This type of railing has nlso lieen 
estcnsively used in the United States. Tlie design 
origiiially used in Kew South \\'ales is >howii in Fig. 
7. Motliticatioiis Iiave Iieen iiiale ~ ~ I I I I I  time to t imc 
t o  improve strength a t i d  t1ural)ility. antl so that the 
railing pi-csrnts a fcish surface to trnftic throughout 
its I e n ~ t h .  Recent tlcsigiis are i1lustr:itc. 
antl .+. Each post is tloulile. ant1 the ra 
of  a series of separated I);tnels or units. i w h  compris- 
ing two strong rails with post> at each end. 'l'lie 
tloulile pusts autoiiiatically p~ iv i t l e  for r s ~ i a i ~ ~ i o n .  The 
rails project i n  front of the pcists. prcsciitiiig a smootli 
face along which a vrhiele out  oi control may slide 
witliout uiitlrie clntiiage. 

Fig. 14. Timber posts and rails on typical timber beam bridqe. 
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Hridges in or near iiiiportant toiviis have usually 
Iieeii pr(ivit1cd with a Iialustrade. 1)uring recent years, 
iinproved designs have been prepared as a result uf 
experience witli the carlicr tlcsigns. the inain defects in 
whicli related to itiatlequate provision for expansion. 
and insuliicient cross-sectioii of verticals in  panels. 
]+cent tlesigns arc illustrated in Figs. j and 6.  

.\ form of balustrade which coni1)iiies lightness in 
appearance \\.it11 streiifitli and safety is the weldetl steel 
grille tylie illustrated in  Figs. j and 8. This design 
is suital,le in towns in  any case where it is desired to 
lighten the appearance of a bridge wlde  yet conve),ing 
a formal appearancc. The  Iralustratle illustrated in 
Figs. j antl S consists of a top rail channel. 4 inches by -7 
inches. pusts of joists 4 inches Iiy 3 inches and a grille 
of square steel K inch by .$< inch and 
inch with horizontal stiffening rails 1 %  inches 1iy ?( 
inch. 

ISnd posts for reinforced concrete lrrritlfies inay take 
a variety of forms. or may be omitted altogether as in 
some Clerinan designs. Typical entl posts on main road 
Irritlges in New South \Vale\ are illustrated in Figs. 
9. IO. I I and 12. Figure 0 shows a recent siniple 
design apprnpriate to thc flush type of railing no\\’ 
generally used. 

Steel heam Iiritlges or steel “deck” truss bridgcs with 
reit~forced concrete tlecli are provided with railings 
siniilsr to those used on reinforced concrete bridges. 

Steel “througli” truss Ixitlgcs were usuxlly in  the 
past provided with pipe railings. (See Fig. 13.) Pipe 
posts mere replaced 1ry steel anglc iron posts holted to 
1)ack facc of lierl) in later designs. this providing a 

inch Iry 

The steel-work may be galvanised. 

soniewhat cheaper antl equally effective arrangement. 
1 Iesigns now I)eing prepared provide a railing of 
siiiootli facc consisting of 5 inches by 2% inches steel 
chaniiel rails bolted to j inches by 4 i d l e s  steel angle 
posts. ( See Pig. 
I j ) ,  \\‘ire nic‘sli panels are iiitrutlucetl intrr hantl- 
railing 011 steel through ti-iiss 1)ritlge.s where required 
for the protection of children or of travelling stock. 

In  the case of tini1)t.r beain bridges, conventional 
timlier posts antl rails are used. ( See Fig. 14).  SliFIit 
motlitications have been niatle recently to thc deslgn 
of entl posts tri ensure that the hand-rail presents 
tlirougliout a smooth, unbroken face to traflic. 

The ked) is the first line of defence in the case of a 
vehicle out of control. antl it protects the railing. ,‘I 
maximum kerlr height of nine to eleven inches is 
foniitl satisfactory. any greater height being lialrle to 
damage running-l’i’ards and niutlguartls of cars. 

Kcrlis are usually made wider than in the past, and 
the Department of Main Koa& standard horizontal 
clearance ~ ~ O I I I  lace of kerb is in general 1 2  inches for 
reinforced concrete antl steel l ~ m 1  spans. Iiut may bc 
reduced tu  9% inches to I O  inches from face of rail. 
iz wide kerb lieelis the liantlrail well away from tlie 
carriageway. and thns reduces tlie likelihood of damage 
Iiy vehicles or loatls. I t  may also serve as a sufficicnt 
refuge to pedestrians i n  emergency. 

In the case of steel through truss spans. the niini- 
mum lateral clearance from face of kerb to face of rail 
is 9% inches. For timber bridges, the kerb is n u w  
iiiatle I O  inches wide. giving a lateral clearance from 
face of kerh to fare of rails of 7% iiiches. 

Tlic height of the railing is 4 feet. 

Tenders Accepted. 
The following Tenders (exceeding L1,ooo) were accepted by the respective Councils during the period 

1st April to 30th Junc, 1950 :- 

NO. Council. . 

Rlanrl Shirc ... 57 
Boolooroo Shire .. .  12 

l b  
‘7 

Boomi Shire ... 12 
Home Shire ... 23s 

C.oncord Munici- zoo 

Gilgandra Shire .. .  205 
Holbrook Shire _ . _  331 
Illabo Shirc ..., 57 

Kyeamba Shire ... 57 
hlacintyrc Shire _ _  . I 2 

Do ... 1 2  
Scvern Shire ... 9 

Do ... 9 

pality. 

I 2  

~. 

Work. Tenderer. Amount. 

s.  d. 
Gravel resheeting 5.1 m.  to  ; . T  m. and 13.5 m. t u  1 8 . 4  m. P. A Lewington ... r . h r6  o o 
Supply and delivery 4,800 cub. yds. gravel . . .  . ._  Muggleton Bros. ... ‘ < , 4 2 U  U 0 

Supply and spreading 3,900 cub, yds. gravel . . .  . . .  liratz and Hanscn . . .  
Construction o f  R.C. box culvert and K.C. pipe culvert 31. Iiallai . , .  . . .  

Construction of extra lanes between Mary and Killnola J .  Cassidy S: Sons ... 1 

Supply and delivery of gravel at various locations ,.. B. \V. I la l l  ... ... 
Supply and dclivery 0.00o cub. yds. gravel . ._  , _ .  k-. Carstens and Sons . _ _  
Coiistruction of box culvert at Mattishaw’s Creek 25.85 m. J .  H. Galvin _ . _  ... 

betwrrn T T  m .  4,200 f t .  and I I  m. 4,800 It. 

stieets. 

from \Vagga. 
Supply, delivery aud spreading 9,360 cub. yds. gravel . ._  I<. G. JuhIislon ... 
Resheetine with erawl on ‘KI<.  7 3  and Xain Roads Nus. I.. W. Keft . . .  ... , -  

134. 1 3 i  136, i 3 7  and 187. 
Supply aiid delivery 2.4oj cub. yds. gravel . . _  . . . I  Frost and Spriggs . . . I  
Supply, delivery and spreading 1,875 cub. yds. gravel . _ .  Frost and Spriggs ... 

2 ,248  11 8 
1,352 X o 

12,117 I’ I 1  

1 .u11 4 U 

1.653 6 8 
2 ,148  1 2  3 

1,691 o o 
5.565 0 0 

2,886 o o 
1,031 5 0 

Construction of road with ciilverts and subsidiary wor ks . . . ~  Frost and Spriggs _ . . I  4 , 3 2 1  7 6 
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Snp11ly anrl ileIiw,ry 1.rA.j C U I , .  y i h  sg:.rr#atr ... _ . .  

Suliply, rlelivcry anrl spreading .1,i(j.j cub. y l s .  gravel 

Constructiim irtrrn 5 III. z , jon f t .  to  0 111. 4,700 f t .  . . .  
Operation of Karuah  ferry .. .  . _ .  . . .  _ . .  _ . _  
Haulage c , f  4,538 cnh. yils. crushril slag . _ ,  _ . _  . . .  

hvtwerii IS m. ancl 24 in. 

council. XlJ. 

I3luc l lctal  ariil <;rzivc,l 

I;. \latthvw-: . . .  , . _  

J .  (‘atrr . . .  . . .  . . .  
t i .  li. Uuic . . .  . . .  

C;. A .  ‘l‘illiteki _. .  . . ,  

I’ty. I . t d  

5 O h  
Tomki Shirr , , , I  S j  

I ) o  . . .  83 

Wnrk. Tenderer. ! I I 

I 
~ u l r p ~ y  oi aggregate ... . .. . ._  . _ _  .. .  _ . . I  ~crrripc anci ~ o .  . . .  
Surtaciiic 1 . 1  m to 5 - 5 7  m. . . .  ... . . .  ,.. _ . . I  H.H.I’. ~v-l~roil i ict<l 

Suplily, dd ivery  and iprcading 3,400 cub.  y I 5 ,  gravel . . . I  \V. Shearer . ._  . . . I  
Hitumintnis !\<irk% ...  . _ .  . ._  _. .  . . .  . . .  I3.H. 1’. 
C m s t r u c i i o n  01 I<.<‘ .  brirlgc ovcr Cash’s Crcek . . .  . ._  J .  (;abaucr . . _  

I’ty. Ltd. 

1.3rG 1.5 II 

2 . 2 0 6  4 I I  

“Stripping ” of Aggregate in Bituminous Work 
Use of Magnesium St earat e 

I .  I he past few \ret seasoiis iiave Irrouglit into 
I)roiiiineiice in New South  ales the tl:iiiger uf water 
displaciiig bitumen tilnis iroiii aggregate particles in  
I)itumincius road Iziveiiieiits. This IS  generally l~no\ \w 
as ”striirping” of aggregate. Several failures of pave- 
ments have resulted i n  S c n  Soiitli \\-ales from this 
at tioil. 

The l)epai-tiiient 1x1s I)een contlucting in its lalmra- 
tory a series of esperiiiients designed to determine the 
extent of the tlaiigcr of “s t r i lqhg“ failures antl investi- 
gate poss”i)le reinetlies. The Innst conmion type cif 

reiiirtly has Ireen the incorporation i:: the bitumen of 
some “atltlitive” intetitletl t o  increase tire atlhesiirii of 
the Iiitumen. These cxpcrimeilts h:ive slionw :- 

I .  ’I‘hat i i i i  utiesliectetlly high proliortion t ~ i  S e t ~  
South \\.ales aggregates are lialile to strip- 
ping. 

7.  That, contrary t o  the widely held belief. iiiaiiy 
“1) .  .MC : ‘ 1  rocks (Ilasalts. tlolerites. etc. j ,  are 
lialrle to stripping and soiiie ”acid” rocks 
(qwrtzite. etc. ) .  are not. 

3 .  That cer:;iiii coiiiiiiercial atlrlitiveu which are 
availalile iri New South \\’ales prevent s t r i p  
ping with many aggregates, but are ineffec- 
tive with other tlangerous aggregates. (They  
are i i i  general effective with “acid” aggregates 
Olll!’.) 

4. ‘That sotliuiii antl c:ilcium : A s  of phenolic acid?;, 
a l s ~  suggested as  possil)lc atl(liii\ e h .  are in- 
ferior to the ccimmercial atlditivc:s. 

5 .  That ii~agneiium stearate atltletl to tlic Iiitunien 
(approxiniately I $  pel- cent. ) is tlic iiiost 
liroiiiisiiig xltlitive vet tested. For quite a 
wide range of  aggregateb. Imtli acid and Iiasie, 
it produces a substantial itiiprovement in the 
adhesion of I)itrimeii i i i  the presence of water. 
Tlris improvement seems to lie suiiicient to 
Iireyent tlanger~rus etrippin: iv i th  all aggre- 
gates tested. 

Magticsiuin stearate was suggested 11)  the 1)epat-t- 
ment’s chemists. S;ul)sequeiit t o  the suggestion :itid trr 
the work that followed ;incl led I O  ( j I ; h o v e .  Hritish 
iJulilications liave I)eeti received showing that road 
research authorities i n  13ritain have foiun~l similar 
primiisiiig result.< with other heavx metal soaps. 
~lagnesiuni stearate is. however. prefcrrctl :is i l l  New 
South \\’ales i t  is t hc  most readily coiiimerci:ill~ avail- 
alrle niaterial of this type. 

.\ctual lieltl works contluctetl \vitli the recomlnenderl 
atlditioii of inagnesiuiii stearate t r r  the Ijiniler have 
tlcmotiitratctl that the process is aiiiqrle. free ironi dift- 
culty. atid reascmal)ly ecoiioniical. ‘Thr  actual cost of 
the niaterial amriniits to alrnut A. Ixr g:tlloii r r f  I)intler. 
IAoratory work is being extended to veriiy that the 
new “atlditive” is effective with all ;iggreg;ites. or to 
ascertain what tylw or t y l w  o f  ag:gi.egate fail to 
respniid. 



MAIN ROADS STANDARDS. 
NOTE: Numbers prefixed by '' A " are drawings, the remainder are specifications unless otherwise noted 

Form No. 
EARTHWORKS AND FORMATION. 

70 Formation. (Revised, June, 1949. 
A 1532 Standard Typical Cross-sections. 
A 1149 FIat Country Cross-section, Type A. (Revised, 1930. 
A 1150 Flat Country Cross-section, Type B. (Revised, 1936.) 
A 1151 Flat Countrv Cross-section, Type DI. (Revised. 1936. 
A 1152 Flat Country Cross-section Type Dz. (Revised, 1930.) 
A 1476 Flat Country Cross-section, Type EI. (Revised, 1937.) 
A IICI Typical Cross-section One-way Feeder Road. (1936.) 
A 1102 Typical Cross-section Two-way Feeder Road. (1931.) 
A 114 Rubble Retaining Wall. (1941.) 

PAVEMENTS. 
7r Gravel Pavement. (Revised, June, 1949.) 

228 Reconstruction with Gravel of Existing Pavements. (Revised, January, 

254 Supply and Delivery of Gravel. (Revised, .4ugust, 1939.) 
1939.) 

72 Broken Stone Base Course. (Reprinted with amendments, Aogust, 

68 Reconstruction with Broken Stone of Existing Pavemelit to form a Base 
1947.) 

Course. (Revised, October, 1933.) 
296 Tar. (Revised, May, 1949.) 
337 Bitumen. (Revised, February. 1939.) 
305 Bitumen Emulsion. (Revised, September, 1942.) 
351 Supply and Delivery of Aggregate. (Revised, July, 1941.) 
65 Waterbound Macadam Surface Course. (July, 1939.) 
301 Supply and Application of Tar and/or Bitumen. 
122 Stirfacing with Tar. (Revised, January, 1949.) 
145 Surfacing with Bitumen. (Revised, January, 1949.) 
93 Re-surfacing with Tar. (Revised, January, 1949.) 
94 Re-surfacing with Bitumen. (Revised, January, 1949.) 

(Revibed, June, 1950.) 

230 Tar or Bitiimen Penetration Macadam, Surface Course, 2 inches thick. 

66 Tar or Bitumen Penetration Macadam, Surface Course, inches thick. 

125 Cement Concrete Pavement (April. 1939) and Plan and Cross-section 

466 Bituminous Flush Seals and Reseals-Fluxing of Binders. (January, 

(Revised, December, 1936.) 

(Revised, September, 1936.) 

A 1147 (March, 1932). 

'949.) 

GENERAL. 
342 Cover Sheet for Specifications, Council Contract. (Revised, April, 1939.1 

(Revised, December, Z ~ B  General Cotiditions of Contract, Council Contract. 

64 Schedule of Quantities. 
39 Bulk S u m  Tender Form, Counril Contract. (Revised, August, 1946.) 
38 

IZI Provision for Traffic (Revised, June, 1947) with general arrangement, 
A 1323 and details A 1325 of temporary signs. (Revised January, 
1947.1 

1949.) 

Bulk S u m  Coiitract Form, Council Contract. 

A 1342 Warning Signs, Details of Coilstroction. 
A 1346 Iron Trestles for Road Barriers. 
A 1341 Timber Trestle and Barrier. 
A 1824 Light Broom Drag. (1941. 
A 1924 Pipe Frame Drag. 
A 178 Mould for Concrete Test Cyliiider.  tree Guards. Types A, B, C, D, E, F, and G. 

197 Hire of Council's Plant. (Revised, April, 1937.) 
A 478 Specimen Drawings, Rural Road Design, with drawings .4478~ and 

A 478c Specimen Drawing, Flat Country Road Design. 
A 1113 Rural Road Plan and Longitudinal Section Form: tracing cloth). 
A 1114 Rural Road Cross-section Form (tracing cloth). 
A 1115 Urban Road Plan Forms (tracing cloth). 

193 Duties of Superintending Officer (instructions). (Revised, July, 1938.) 
314 Standard Regulations for Running of Ferries. (Revised. December, 1948.) 

A 1645 Stadia Reduction Diagram. (1939.) 
355 Instructions for Design of Two-lane Rural Highways (1937) 

A 1487 Horizontal Curve Transitions (diagrams). 
A 1488, A 1488~, A 1488~. and A 1488c.-Horizontal Curve Transitions 

A 1614 
369 
288 
402 

A 478B.. 

[tables for speeds of 30, 40, 50, and 60 miles per hour). 
Widening of Shoulders on Crests. 
Instructions for Design of Urban Roads (1939). 
Instructions for Design of Intersections (Revised, January, 1948.) 
Instructions for Design of Rural Intersections (accrleratiori and decelera- 
tion lanes). (1941.) 

I Form No. 
~ KERBS, GUTTERS, AND GULLY PITS. 
1 243 Integral Coricrete Kerb and Gutter and Vehicle and Dish Crossing, 1 (Revised, July, 1939) and Drawing. (.4134A.) 

1 24j Gu!ly Pit (Revised. May, 1939) and Drawings (a) with grating (A 1042); 
(b) Kerb inlet only (4 1043) ; (c) with grating and extended kerb inlet 
(A 1352); (d) extended kerb inlet (A 1353). 

A 190 Gully Grating. (1933.) 
A 1418 Concrete Converter. (1936.) 

FENCING. 
142 
141 Post and Wire Fencing (Revised, December, 1947) and Drawings (a) 

143 Ordnance Fencing (Revised, February 1934) and Drawing A 7. 

144 
246 Location of Protection Fencing (instruction). (Revised, May, 1940.) 

Split Post and Rail Fencing and Drawing (A 43). 

Plain (A 494); (b) Rabbit-proof (A 498); (r) Flood gate (A 316). 

(Revised, November, 1939.) 
Chain Wire Pmtection Fencing and Drawing (A 140). 

A 1301 Motor Trdffic By-pass 9 feet wide. (1936.) 
A 1875 Motor Traffic By-pass 20 feet wide. (1942.) 

BRIDGES AND CULVERTS. 
A 4 Standard Bridge Loading (general instruction). (194%) 
A 4a Standard Bridge Loading (instruction for dead-end Developmental 

Roads.) (Hevised, 1938.) 
18 Data for Bridge Design. (Revised. November, 1948.) 
84 Data accompanying Bridge or Culvert Designs. 

A 26 Waterway Diagram. (Revised, 1943.) 
371 Waterway Calculations. (1939.) 

A 421 Boring Gear. 2 inches. (1'130.) 
A 44 Boring Gear, 3& inches. (1949.) 

A 2995 
25 

Rod Sounding Apparatus, with tripod (1947). 
Pipe Culverts and Headwalls (Revised, December, 1939) and drawings, 
Single Rows of Pipes, 15 in. to 21 in. dia. (A 143). 2-3 ft. dia. (A 139), 
3 it. 6 in. dia. (A 1721, 4 ft. dia. (A 173). 4 ft. 6 in. dia. (A 174). 5 ft. 
dia. (A 175) 6 ft. dia. (A 177): Double Rows of Pipes, 15 in. to ZI in. 
dia. (A 211) 2-3 ft. dia. (A 203), 3 ft. 6 in. dia. (A 215). 4 ft. dia. 
(A 208), 4 ft. 6 in. dia. (.4 Z O ~ ) ,  5 ft. din. (A 206). 6 ft. dia. (A 213); 
Treble Rows of Pipes, 15 in. to 21 in. dia. (A 210). 2-3 ft. dia. (A ZIG), 
and Straight Headwalls for Pipe Culverts, 15-24 in. dia. (A 1153). 

A I Joint for Concrete Pipes. (Revised, August, 1933.) 
A 142 

138 

Inlet Sump Pipe Culverts for 3 ft. din. or less. (Revised, December, 1947. 
Pre-Cast Concrete Box Culvert (Revised, February, 1948) and drawings 

9 in. high (A 485), 11 in. (A 446), I ft. 6 in. (A 447), z ft. (A 448), 
z ft. 6 in. (A 449). 

Reinforced Concrete Culvert (Revised, February, 1948) and instruction 
sheets (A 305, A 359, A :306, A 304). 

A 1832 Cast-in-Place Concrete Pipe Culverts. (1942.) 
A 309 Concrete Culvert Posts. (Revised, June, 1937.) 

206 

300 Pile Drivers, specification for 25 ft., and drawings for 50 ft. (A 209) 40 ft. 
(A 253), and 25 ft. portable (A 1148). 

(Revised, September, 1948.) 
A 1886 Arrangement of Bolting Planks for various widths of deck. 

A 45 Timber Brirlge, Standard Details. (ReviseJ, May, 1949) 
A 1791 Timber Beam Skew Bridge Details. (Revised, May, 1949,) 

164 Timber Beam Bridge (Revised, April, 1947) and instruction sheets, 
IZ ft. (A 3469), 20 ft. (A 70) revised, Mly, 1949, and 22 ft. (A 1761)- 
(Kevised, May, 1949.) 

A 3470 and A 3471.-Low Level Timber Bridges-Instruction sheets lor 12 feet, 
and zoft. between kerbs. 

A 1223 (Revised, hlav, 1949) and A 3472 (Revised, May, 1949) Single Span Timber- 
Culverts instruction sheet- for 20 ft. and 22 ft. between kerbs. 

(Revised, May, 1949.) 

139 Timber Culvert (Revised, January, 1950) aid drawings, I ft. 6 in. high, 
IA 427), 2 ft (A 428)) 3 ft. (A 429)t 4 ft. (A 430), 5 ft. to 8 ft. high,, 
(A 431). (1928.1 

326 Extermination of Termites in Timber Bridges. (Revised, October, 1940) 

350 Reinforced Concrete Bridge. (Revised, April, 1949.) 
495 Design of Forms and Falsework for Concrete Bridge Constructioil. 

A 222 Pipe Handrailing Details. (Revised, July, 1947.) 

(September, 1947,) 
~- 

All Standards may be purchased from the Head Office of the Department of Main Roads, 309 Castlereagh Street, Sydney, single copies being free to Councils. 



State Hlghway System 
of the 

State of Xew South Wales 

State Highways . . - 
Divisional Boundaries ....... 

Divisional OF Fices . . 0 
. \ 

SCALE Area of New South Wales, 309,433 square miles. 
50 0 5 0  100 4 150 '200 Length of public roads within Naw S w t h  Wale;, 126,058 miles. 
b - -  

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
ACT, AS AT 1st JULY, 1950. 

State Highways ............................................................ 6,513 
Trunk Roads ............................................................... 4,031 
Main Roads ............................................................... 12,628 
Secondary Roads (County of Cumberland only) ............... 68 
Developmental Roads .................................................. 2,783 ---- 

26,023 

2,617 

TOTAL ... 28,640 

UNCLASSIFIED ROADS, in Western part of State, coming 
within the provisions of the Main Roads Act ........... 

-~ - 
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