
News of the Month. 
Metropolitan Division, 

One of tlie few remaining original milestones on the 
Windsor-road ( No. IS4 j ,  Municipality of Rlacktown. 
is shoivn i n  thc illustration Irelow. l'hese stones. 
X inches in diameter, were hewn from sandstone and 
erected during the constructicin of thc road in the 
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An old milestone on the  Windsor road. 

earliest (lays of settlement. The railing \v;is erected 
by the niaintenance patrol to preserve the stone from 
bcing snapped off by collision with vcliicles travelling 
off the pavement. as has been the fate of the majority 
of these, old relics of tlie pioneers. 

A special grant for expenditure on unemployment 
relief work has enabled widening and other improve- 
ments to be carried out to a nunihcr.of lirnds and 
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narrow places 011 tlie Great \\'estern Highway between 
Faulconbridge and \Ventworth Falls, also at two points 
on the Prince's Highway between Helensburgh and 
Bulli Pass, and at Bald Hill on the Lower South Coast 
road (No.  IS^). Also, a t  the Devil's Elbow, on Bulli 

1 
near Linden, in Blue Mountains Shire. The roadway 
is being widened to improve the visibility. 

Unemployment relief work on the Great Western Highway 
I 
Pass (Prince's Highway). a safety ramp was con- 
structed to check the speed of any vehicle which may 
get .out of hand on the steep grade. Altogether 265 
men were employed for a period of ten days prior 
to Christmas, and a further 176 for a similar period 
after. 
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Outer Metropolitan Division. 
The gravel p;ivciiient 011 the Pacific Highway for 

6 miles south of Mooney Creek I)ritlge has heen recon- 
ditioned. m i l  is now being tar surfaced by Messrs. 
Bryant atid Ruchaiiaii. Ltd. Heavy traffic has c;iusetl 
this section in the past to he yery (lusty. 

Nattai Shire Couiicil has completed the rewrfacing 
of 1 mile on the Rowral-Moss \-ale road (No .  200) .  

Thc rcorganisation of RroatlmeatlowT junction, 
Hamilton ( I'acific I ligh\vay). is now coniplctc and is 
giving good service to trallic. The complete scheme 
mas tlescrihed i n  the :\ugust. ~ 9 3 1 ,  issuc of Mnin 
R0fld.T. 

Clifistnias uneniployment relief funtls were ex- 
pended upon cutting Iiacl; sharp coriicrs r)ii the Prince's 
Highway. south of Kixn:i. on the ( ireat \\.ester11 1 ligh- 
way at South Bowenfels (a t  Morrow's Corner. where 
several accitlciits have occurred). and on the (ireat 
Northern 11 ighway between Branxtoii atid Singleton. 

Sandilatids j on the Santlilands-Bonail~o-l\'ootlenl,ong 
tleveloptnental road [No.  I , 050)~  in Kyogle Shire. The 
construction of this section will give an all-weather 
road from Bonallio to the 'l'enterfielil-Casino truiilc 
road (No.  64) at Satitlilantls. 

Lower Northern Division. 
\Vitli the tar surfacing of the two IO- foo~  strips (one 

on each side of the reserve for gartlrn plots) in  
Marius-street. between Brisbane aiid \C'hite streets, 
and the central 20 fcct Iret\veeii \Vliite antl Roderick 
streets. there is iiow a continuous surfaced pavement 
on the Great Northern Highway in 'I'arnworth. lie- 
tween the juiiction with the Oxley Ilighway and a 
point about half a mile hcyoiitl the power-housc. a total 
distaiice of slightly inore than I %  miles. I t  is proposed 
to atltl to this Iengtli froin timc to time uittil the whole 
of the Highiwy within the municipality is surface- 
treated. The 0xIr.y Highway is already bitumen- 
surf;icetl tltrougliout the muuicipality. 

and buck le  platea. The br idge  is 60 f ee t  long,  

Upper Northern Division. 
0 1 1  the Txpume-Killarney ( Queenslatitl) road ( N o .  

189), in the Shire of Tenterfield. Contractor A .  J .  R. 
Anderson has coniplctcd the construction of a p f o o t  
single span timlrer I)eam lridge over Acacia Creel;. 
This bridge eliminates a ford which hlockrd the traffic 
during heavy rains. As this road is the outlet from 
the L e g m e  district to the railhead at Killarney, in 
Queensland. the new hritlgc is of consitlrrahle benefit 
to the rcsitlrnts in the vicinity. 

The funtls allotted for Christmas uneniployincnt 
relief work on the Pacific Highway iu Orara Shire 
haw I)ecti expentled, under the direction of the I3oard'q 
maintenance organisation. in widening narrow forma- 
tions atitl improving thc visil)ility at sharp turns by 
witlenitig ant1 Iienching between 19 miles and z j  miles 
from South Grafton towards \Yoolgoolga. 

\York has comineiiccd on the formation and base 
course of the last unconstructed section (between 6 m. 
1,700 ft. and 7 m. 2 . ~ 0 0  f t .  from Bonalbo to\vards 

Sonic minor iml~rovernent works have j tist been 
completed on the (;reat Northern Highway. north of 
\Vallal)adah. towards the Devil's Finch. The work 
consisted of cutting liack blind corners and widenirtg 
emhankments to improve visibility, and improving the 
grades hy filling Iiollovvs and cutting down crests. 
Acci(letits 011 this antl other roads draw attention to the 
tieet1 for work of this nature. Each year nne or more 
short lengths of clanget-nus road arc hcing eliminated 
nut of niaiitteiiaiice funtls. Larger sections cannot he 
treated in this way. but warning nntices are Iieitig 
erected for the protection of traftic uiitil iuntls Irerinit 
of relocating the route. 

The bridge over the RI;inilla River in 13arr;il)a has 
recently been strengthened by the Boartl's I)ritlgc iiiain- 
teiiancr gang. \\'liitc ants and rot h ; i d  KI weakened 
the lower chord of oue of the timber trusses that less 
than half of it remained sound. 12s the hridge is 
40 years old. aiid the deck and other important parts 
are also in need of extensive repairs, it was decided to 
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T h ?  M t  h"-< i u - k o  r o ~ d  bloLked by snow m mid-December 1 hr 5 ~ d r n  i n  h u t  (about  2 mile* from the wmtr~zt) ~n 
the  background. 

carry out tcniporary work only. pending coniplete re- 
tie\v:tl o f  the structure as soon as possilde. ?'lie weak 
truss has heen strcngthcnetl. antl  longitutliiial rutining 
tracks have Iwen fixed on the deck to retlricc impact. 
The truss was strengthenetl by passing it pair of steel 
cablcs arocnirl cast iron satltlles Ijoltetl at each end of 
the truss. 'The cables support four qncrn posts bear- 
ing against the untlersitle of the chord, and wcrc 
tightened by nieaiis of turn-buckles. This arrangement 
has greatly reduced thc vibration of the bridge, 

to its being put in use on the IIighc.ay at Bnternan's 
Bay whilst the regular steam ferry vessel receives its 
annual overhaul. 

On the Prince's I-Iighway. in the Municipality of 
N o u ~ a .  T mile of tar surfacing is I)eing constructed. 
-As this portion of the IIighway riins through a shop- 
ping area, the surfacing will alleviate the (lust nuisance. 
Nowra Municipal Council is surfacing with tar the 
remainder of the pavernent Ixtween kerbs at the sanle 
time as the Hoard is snrfaciiig the central 20 feet. 

Concrete bridge in course of construction over Sweetwater Creek, on the Hume Highway in Hume Shire. 

Southern Division. 
Contractors 1. i\. Jackson arid Sons linve completed 

the construction of a three-span concrete 1)ridge over 
Oldmangunyah Creek. on the Goull,urn-Biirrowa road 
(KO. q 8 )  at tlic 1)ountlary of the Shires of Gunning 
and Murrungal. 

Ferry vessel No. 4r.  which, prior to the opening of 
the Wagonga Inlet Iiritlge. was in use oil the Prince's 
Highway at Narooma, is now being overhauled prior 

A short deviation of the Monaro Higliway between 
Bega antl Tathra. in  the Municipality of Rcga, is being 
constructed by the Bega Mutiicipal Council. The 
deviation eliminates an untlesiral)le right-angle turn. 

Central Western Division. 
Messrs. Model IIonies, I.td., have completed their 

contract for the reconstruction in tar penetration 
macadam of 2 miles of the Holtnu ood-Cowra section 



Vol. Ill, No. 6. 
.-. 

84 MAIN ROADS. 
. . . . . .  ~~~ .. 

of the Mid-weRtcrn Highway in \\'augoola Shire. The 
coiiipleted work provides a first-class surface over a 
portion of tlie Highway wliich was previously very 
rough. 

Toptlressiiig with h inches of sandy loam has been 
carrirtl out as Cliristnias iiiicmploytiicnt relief work 
on sections bctwcen o 111. aiitl 6 ni. north-east of Tran- 
gie, on the Oxley IIighmay. Twenty iiieii were em- 
ployed. Tlie scctioiis improved. amounting to a total 
length of L tiiilcs. were in black s td  country wliicli 
ruts up I~adly during wet weather. 

Catloliolas Sliii-e Couiicil is resuming work 011 thc 
reconstruction of tlie North-western Highway for 
I mile 3,176 feet east of the Orangc hliinicipal 1)oun- 
clary. Tlie worlc was susl)cncled during the \\~itliholtl- 
ing of payment of Fetleral !\id funds. Tt consists o i  
the reconstruction of the existing macatlam as a In;e 
atid the construction thercon of a 2-incli mixed-in-place 
tar macntlam surface course. The latter is of all ex- 
perimental nature, antl is expected to assist materially 
in  tlie staiitlartlization of this type of pavement for 
Ne\\ South \\'ales conditions. 

Riverina Division. 

The Tuiiibarumba Shire Council I I : ~  no\v completetl 
the construetioil of the deviation, 331.; feet long, in 
approach to the new concrete bridge over Paddy's 
River. on the '~~~iii l~arumb~-\\ :elaregai~g road (KO. 
z b ) .  The  bridge replaces an old timl)er structure 
antl the dcviation cousitlerably improves the alignment 
atid gradients 011 tlie appro'-1 c ies. 

Christmas unemployment relief funtls were ex- 
peiidctl upon the ITume 1 ligliway between Lower Tar- 
cutta antl  l'areutta. in Kycamlm Shire. 1Hcre the road 
is i n  side-cutting. Fo r  1i:ilf a mile south of Tarcutta. 
the forrnatioti was wideiietl antl the curves super- 
elevated. 

The section of the \\.aggn-Tetiiora-\\.yalong trunli 
road ( N o ,  57)  1)etween JVngga atid Old  Junee is beinq 
improved by clearing. forming, draining and gravelling 
the worst of the unconstructetl lengths. In 1llal)o 
Shire a total leiigtli of 3% miles. and in Mitchell Shire 
a total length of 134 miles. of this type of work is 
nearing completion. 

Expenditure from 1st July, 1931, to 31st December, 1931. 

COUNTY O P  C U M D E R L A N D  R l A l S  ROADS F U S D -  
Construction of Roads and Bridges . . . . . . . . .  
Cast of I.anrl Rrsnmptions . . . . . . . . . . . . . . .  
Maintenance of R ~ a d s  and  Bridges . . . . . . . . .  
Repayment of Loans . . . . . . . . . . . . . . . . . .  
Survey. Design, Supervision and .4dministration . . . . . .  

Totals . . . . . . . . . . . .  

L s. d .  t s. d. 
... 6,062 18 o 

COUNTRY M A I S  ROAIIS FUND- 
Construction of Roads arid Bridges, including Resnmptions 
Maintenance of Roads and Bridges . . . . . . . . .  
Repayment of Loans . . . . . . . . . . . . . . . . . .  
Survey, Design, Supervision and Administration _. .  , .. 
Miscellaneous . . . . . . . . . . . . . . . . . . . . .  

Tntals . . . . . . . . . . . .  

F E ~ E R A L  AID ROADS h s n -  
Construction of Roads and Bridges, including Kesumptions 
Miscellaneous . . . . . . . . . . . . . . . . . . . . .  

Totals . . . . . . . . . . . .  

L)EVELOPMENTAL ROADS FUND- 
Cunstructiori of Roads and Bridges 
Survey, Design, Supervision and Administration . . . . . .  
Miscellaneonn . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

Totals . . . . . . . . . .  

SUMMARY, ALL FUNDS- 
Construction of Roads and Bridges, including Rcsumptions 
Maintenance of Roads and Bridges . . . . . . . . .  

Survey. Design, Supervision and Administration . . . . . .  
Misr-llaneons . . . . . . . . . . . . . . . . . .  , 

GRAND TOTALS . . . . . .  

Kcpaymcnt of Loans . . . . . . . . . . . . . . . . . .  
.. 

... 52,031 1 5  9 5 , 5 0 0  2 I 1  

... ~(13.j28 1 3  7 G;,ro6 5 5 

... 19,519 3 6 23,146 16 h 

... 39,393 4 2 7.530 T 7 

... 7,998 15 10 I , I Y l  5 2 

... 3Rz,4j1 1 2  i n  98,474 I 7  7 

... 48.49h 9 4 15,499 14 5 

... 316 2 9 7 5 '  

... 18,659 9 8 

... 75-1 10 11 

... 32 5 4 

... 19,446 I I  1 1  3,ISR z 1 1  

... 1.;9,869 I o 3 6 , 3 2 7  0 8 

... 3442110 15 9 80,494 18 9 

... 79,501 2 2 80.713 IO 0 

... 56,679 I I  1 0  10,511 14 1 1  

... 8,347 3 11 1 . 2 1 0  3 I O  
~~ - 

... 648,507 14  8 218,257 9 1 1  

I 

21,528 I Z  3 
1,032 3 8 

43 I8 I 1  

22,604 14 I O  

196,196 I 8 '* 

424,605 14 (1 
lhQ.214 12 1 1  
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Murrumbidgee River Bridge, Taemas. 
HE illustrations 011 this page sho\v the new bridge 

over the Zlurruinhitlgee River at Taemas, on 
the Yass-l'uniut roacl, about 2.5 miles upstre;iin 

from Burritijuck I>am. T!ie new crossing was first 
used by trafic late i n  Julie. 1 9 3 ~ .  atid the last of the 
several works comprising the bridge and approaches 
were completetl on 17th luiy,  1 9 3 ~ .  

The liistory of the crossing and the events Ieatlil?g 
to tlie construction o i  tlic present hridge have heen 
given in an earlier issue of ilfu,itc Kends.* In that 
article, tlie raising o i  tlic former bridge by the Wiater 
Conservation atid Irrigaticn Commission. antl i:s 
destruction by tlic record flood of 1925, were descrihcd, 

T The construction proccedrcl \\-ithout incident. except 
some delay occasioned by ;lie abnormally wet weather 
acid floods occurring during May and June of last 
year. In  constructing the foundations. rock w x  
rcachetl at the levels anticipated, but it proved to be 
shattered mi l  uiieven in ;oiltour, dlicI1 necessitated 
extending the ahutnients and all the cylinders for tlic 
piers, except one. up to I I  feet deeper than provided 
for Iiy the contract, in order to obtain uniform and 
level fountlations. This is 1-cslmiisiihle for the major 
part of the extra cost of this part of the work. the 
balance occurring on account o f  a slight alteration in 
the alignment of the bridgr to lesscti the severity of 

Murrumbidgee River BrirlgP.  Taemas. 

and the steps taken by the' I'uhlic \Yorks Departmetlt 
to maintain a connection for traffic were detailed. The  
latter Department selected a location for a new bridgc 
about z miles upstream iron; the former site, antl I re-  

having passecl rnca,lw~iile 
parts were let, 

llritlge and al,llro:lc~les llavc l,ccrl con2pletec1 
latter bocly, 7rkie worlis 

the curve of tlic northern road approach. and several 
minor matters which cropped up during tlie progress 
of the work. 

the designs for tile l l ew  Financinl The aljl"oaches. to an length 
resl)onsihility for 
to the Boarcl, contracts for 
and 

entailed. and their cost. arc as iollows :- 

of 3 miles I 350  k c t .  traverse fairly Iieavy co~lritry, 
necessitatiiig the excavation of 41.000 cubic yards of  
earth and rock to form a r?a(lway z l  feet wide. The 
pavement is 16 feet wide, ai-d consists o i  conglomerate 
gravel 6 inches thick. su l~e 'v i s ion  of 

~ ~- ~~~ 

\York. C",, tractor. i c g : ~ t  I Filrai co.,t. - 
Nepean River Bridge, Maldon. 

. . . . . . . . . 
cor5tr,xtinn "f pipm and State3flanicrPipcanO ?!,,R." * h  ,i 30,700 0 o t  

ahutmmts. and crcction Kcinforced CIIII- , The repairs to the suspension bridge over the 

of nortliern approach. I.td. ! (No. I79), in the Shire of \\'ollondilly, to which 
reference was matle in the January issuc of Moiir 
Roods.  have been completed. The  restriction upon the 
weight of loads passing over the bridgc has been 
rcmovetl. 

- "f stPPl\r-"rk. ' wcte \\OFh.;. 
Forrrlntton a,,d Frnvcllir,R Gilro,. and Kol,iur,, I l , z R 7  T I  

' 
16 , Nepean River at Maldon. on the %raltlo11-.-\~1)il1 road 

Formation and grnwll ing , ,  ,. .,. ,,.?a 3 s , ,251  9 1 0  

c 5 7 , , 2 q  I~ 8 iio,ag5 1 3  , ~~~ 

of ioutlirrn approach. 

- - 
* s e e  JI"i" I L W J , ,  l:?l-r,,ar,-, ,93?. p. 11,. 

t Subject to finailsaliun of wrociits and slight adjustment. 
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The Murrumbidgee River Bridge at Gundagai, 
I 865 - I 932, 

RID(;E-RLILT)TN(; ill the sixties was more of 
an art than an vxact science. Therefore it was iio 
meail achievcnieiit for the pioneers who planned 

antl constructed the bridge over the Murrriml)idgee 
River at (;untlagai to crect a structure of which part 
is now entering its third generation of usefuliicss. 
Though floods and tinic and traflic have taken their 
toll, and though the bridge will shortly be carrying its 
third coniplete suit of timl)cr. thc principal slniis are 
the same in form as  ivheii erected in rtubj. 

Prior to the great flood of 1552, tlic towiiship of 
(iuntlagai was located upoii the half-mile wide flat upon 
the northern 1):iiik of the river. but, after this flood had 
destroyed ()It1 Gundagai. itiuridatiiig the flat to a depth 
of ahout 1.j feet, with the loss of eighty~nine lives.* the 

B 

~ 

Fig. I .  Sketch plan showing the Murrumbidgee River at 
Gundagai. The dotted lines indicate alternative crossings. 

settlenient was transferred to the higher ground over- 
!ooking cadi bank. leading to tlie tle\-elopiiieiit of North 
Guiidagai and South Gundagai as at preseiit existing. 
One can visualise thc iniportance iii the eyes o f  the 
travellers following Hume atid IIovell's route to the 
Riverina antl Victoria. nf the river crossing. and this 
i.+ confirmed hy the suhstantial nature. for those (lays. 
o f  the bridge as depicted in the old drawings aiic! 
cvitlencetl by the parts of tlie structure still in  scrvicc. 

The first bridge consisted of three \\~rought-iron 
girder spans of 103 feet cach over the main charincl 
of the rivcr, adjacent to South Gundagai. as \ \ e  ktiow 

.%"St., July,  ,991. 

~~ ~~~ - ~~ 

*See article Iv Mr. H. H.  l h m ,  Juuriial of thr I s~ t l t l t i i u l t  of linglnecrs, 

it to-day ; south of tlic girtlcr spans there wsre two 
tiinbcr Iicani syaiis, each of 30 feet, ;it id on tlie nor:h 
there were twenty-thi-cc timlwr beam qciiis. each of 
.;o feet. forming mi :ipproach on a gratlr of I in 30. 
~nucli  of which must have I m n  mhiiiergetl whenever a 
high flood occurred. 

As the illustrations show. tlie iron trusws arc of a 
uniqiic type. Rach top chord is contiuuous through- 
out the f d l  lengtli of thc thrcc spans. lwiiig supported 
I)y roller liearitigs on standartls lisetl to each pier. The 
lower chord and the iticlinctl \vel) tnwiliers are pin- 
coiinectctl. the end pins of each trus:: (lower chord j 
passing. to allow for coiitraction aut1 expansion. 
through slotted holes in  brackcts fixed to tlic statidarrls 
at each pier, Each slian is sulirlivitlctl inti.) ten panels. 
built-up iron cross girders being supported above cach 
I.ianel point of the lower chord. Thcrc: being no over- 
head hmcitig, as the depth of the trusses is only S feel 
11 inches. the top chord is supported at cach I)ai!el point 
Iiy staiitlartls bolted to each cross girder ntitl bolted to 
the top chord. There are ninc liiics c'f io-inch bv X- 
inch timlicr stringers. which originally supported two 
layers. each 2% inches thick. of harclwootl tleckinq. 
The planks were laiil tliagotially, those i n  the lowcr 
layer beiiig approxiinately at r idi t  a'nglcs to  those of 
the upl,er layer. and the deck mas finishetl with a light 
curved iron kerb. The original width of carriagc- 
way was 21 feet. 

Tlic superstructure of the principal sljaiis is sup- 
Iiwtetl 111)on four 1)iei , cadi consisting of a pair of 
cast-iron cyliiitler,<. 11  t up of litillow sectio'iis 9 feet 
high, 0 feet in tliameter. antl having \\~alls 1 %  inch 
thick. Each section was cast in four pieces. xntl there 
are a pair of internal 5truts at each !iorizoiit:il joint. 
All the joints are sccurctl Iiy Imlts. Tlic cylintlrrs were 
i u n k  tlirougli alluvial deposits to a foii.itlatioii iii coarse 
gravel 2nd rletaclicd picccs of rock, the deepest lieing 
founded alwut 30 feet helow low-watcr level. The 
deck level of the bridge is approximately 40 feet above 
low water. 

Tllc original beam spatia provitlctl ;I carriage-way 
21 feet wide betivcrn Iiantlrails, there Ixing ::o lierlis. 
'There werc six lines o f  stringers. tieitly notched ancl 
keyed ovcr e:di pier. the latter having four braced piles 
iii each belit. The rlcrkiiq was 4% inches thick. laiil 
:it riglit angles to tlic stringers. ::nd having a camber of 
3 inches. 'l'he latter featiirc i i  ititereitin:: in view of a 
present-day tendcncy to revert to cainlicretl tlecking. 
,\I1 the timlier \ws squared i iml  tlic various members 
were triiiiiiied and fitted i i i  the careful ; i m I  workma'ii- 
like fashion nf the thy. 

The bridge. as Iruilt in ISG~, was I .o.yi feet long. 
As it conimenced at thc satlie poitit at South (;uiitl:qai 
;is the prcsent structure. it will he iicterl that it ter- 
minated nearly 2.000 feet short of tlie p ~ e s e n t  abutment 
011 tlie North Guiirlagai \ i&.  :inti. there 
out of actinti wlienever flood watcrs c( \ 
iuii the north batik of tlic rivcr, 

I 



February, 1932. MAIN ROADS. 87 

The old records are no longer availahle. hiit later 
drawings show tliat. by 1896, the original iiorthern 
approach spans hatl been replaced by a high-level 
approach consisting of  IO,^ tiinher beam spans of from 
15 feet to 30 feet each. l'hcre is evitlencc. also. that 
Morley's Creek, the ana-branch which follows the 
northern limit of tlie river flat. and another smaller 
>iiiiilar waterwaj.. had tlwclopctl during the interven- 
ing thirty years. The ramp leading f:-om the bridge 
to the flats near the northern etid of the girder span'; 
was built in IS($<. tlorihtless with a similar object in 
view then as during thc past two years. viz., tlie divert- 
ing of traffic from the tiinher approaches 011 account of 
their state of wear atid decay. ljcnding action towards 
their restoration. The reconstruction of 1896 corn- 
prised the rehuildiiig of the southcrn tinil)rr approac!l, 
the two original spans being replace(! with two heam 
spans of 35 feet antl 28 feet rcspcctively, the re- 
decking of the girtler spans in similar fashion to the 
original work. hut using timber kerb5 thus sul)tracting 

was taken over in February, 1929. Ey that rime the 
tirriber portion of the bridge had again become in bad 
order. loose and broken decking. i n  particular, causing 
considcrahle complaint. For 607 feet from North 
Gundagai. light 2%-inch diagonal planking had been 
placed on the nriginal decking, antl a space qf about 
I foot 6 inches on either side of this sheathing was 
!illcd by longitutlinal tinibers. the diapiial  plaiilis not 
Ijeitig long enough to span tlie deck conipletely. Much 
o f  this light decking \vas louse antl in a tla'ngerous 
condition. Imiiiediate steps wcre taliell to bolt domn 
tightly the ends of the tliagoiial planks hy mems of a 
line of the longitudinal planks fixed above them. 7 ' 1 ~  
iiext 200 feet of the tleclc hatl recently hern relaid with 
brush box antl was i n  fair order, tliougli loosc on 
account of the sljilies not having a satisfactory hold in 
the old girders. Fo r  a further 335 feet tlle planks were 
of mountain ash. and hatl Iiecoiiic stringy through wear 
as well as being loose, antl were therefore entirely un- 
serviceable. For the remaiiitler of tlie tlistaiice to the 

P 
s! 
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Looking south over the river flats. the road hridgr on t h e  left and t h e  r a ~ l w a y -  hridxc on thc r igh t .  

12  inches froiii the carriageway width ) ,  antl the al)an-- 
donment of the then existin:,. tiortl1er.n timber approach 
( the ioj spans descrilretl above) and its replacement 
by a new approa.ch. Tlir apprwach almitlonetl in 1896 
was in line with the truss spans for about half its 
distance. then it bent sharply to the \\ 

I . )  'Ihe new appro:tcIi gradually tlcviatetl westward 
from the alignment of the trussei civer six spans to 
near the ramp, then wcnt in a ctraight line for sevent>- 
spans (2,443 feet) to an almtment 20 feet west of and 
40 feet short of the then existing abutnient. The new 
northern approach consisted of sevei:ty-tive timhcr 
beam spans of 35 feet each antl one qwl of ZS  feet. 
m t l  has remained unaltered, except for rerlccking a~rtl 
minor renewals, until the present coni~~reheiis: ive over- 
haul. The new spans were 20 feet 1'1 inches wide be- 
tween kerbs. the superstructure consisting of five lines 
of girders (tlie outer line on each side only- being 
squared) antl decking 4 inches thick. The  piers each 
consisted of four piles. The total length of the bridge 
after the 1Sgb reconstruction was therefore 3%025 feet. 

\\:hen the system of State Highways was instituted 
and tlie Riverina Division was organised, this bridgc 
passed to the control of the Main Roads Board, and 

main spans ( I . j r O  fret)  much of the tlecliing \\'as in 
narrow planlis. and i m c h  was split longitutlinally, 
inany of the planks having bccii turned ovcr in an 
e'ndeavour to securc a hetter running surface. On the 
main spans the upper laycr of tleclting hatl Ixen 
covered by planking laid at a slight angle to the cross 
girders (in a similar manlier to the bo7 feet at the 
North Gundagai end). with the sliaces at tach side 
likewise tilled with longitutlinals. l'liis section was in 
lrad order, atid was given the same treatment as the 
similar section mentionetl. The reinai1iitig decking on 
the two approach spans at South Gundagai W:LS i n  a 
state requiring renewal. 

The emergency repairs to the deck gave iwne im- 
mediate relief, aiid permitted the making of a more 
detailed examination of the whole structure. 0u:- 
standing fratures of the I)rol)lem were the advanced 
age of the tiiiil)cr in  tlie old approaches. antl the heavy 
expenditure obviously inevitable, whet!:er inciirretl in  
restoring the existing bridge o r  in lmildiiig a new 
crossing elsewhere. Limiting speeds over the bridge 
to TO miles per hour was attempted in .lune. 1929. but 
proved impracticable, antl finally. at the end of the 
same year, the northern approach was closed. Traftic 
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then descended froin the bridge to the flats hy the ramp 
on the northern bank of the river. and used a track to 
tlie west of the road viaduct. then Inssing under the 
adjacent railway viaduct antl thence to North Gu'n- 
tlrJ.gai. Meanwhile the portion of the bridge south of 
the ramp was kept in reasonable order by strictly 
emergency repairs. 

By July. 1930. every timber in tlie old bridge had 
been examined. and surveys and tentative proposals 
for  alternative crossings had been completed. The 

.ipent within a period o f  five years. to rctiew the 
balance of the oltl tini1)cr. TI must be remembered 
that the bulk o f  the existing tiniher was then over 
thirty years old. In atldition. the rai!way le\ el cross- 
iugs at tlic northern abutment of the lxitlge, antl a 
short tlistance south ol the southern aliutment (see the 
sketch niali oil page S6) coultl mit reatlily Ire replaced 
by either subways or ovcrhearl 1,ritlges. : ind there were 
also tlircc right-angle 1)entls i n  tlic cxisting road. two 
at the southern entl of the bridge aiitl one at the 

I General view of the river spans. 2 Detall ovcr a pler, %how>nx con t lnuouh  lop  r h n r d .  1oInt' tnd ~ o l l e r r  
Detail o v e r  a pler, s h o m m p  conncction of I O Y I P I  c l l o r d  b> pin to  slotted between top chord and standard. 3 

jaws fired to standard. 

Board was therefore able to visit Gundagai with full 
information before it to cnalile a decision as to a suit- 
able solution of what was a complcs and difficult 
problem. 

'The situation in regard to the old bridge at tlie date 
o f  tlic Roarcl's inspection w a s  that f r y , i o o  was the 
estimatetl cost of the immediate renewals of timlier 
necessary to put the bridge into reasonable order. 
'This figure covered the rencwal of almut 2.5 pc'r cint .  
of tlie rountl ti:nlr:r f iriles. girders, and corbels) anti 
about 60 per cent. of the squared timber ( rlecking. 
kerbs. bracing, and handrails). IIowever. it was esti- 
mated also that a further f 19,700 would need to bc 

northern entl. Thus the bridge. when recrliistructed, 
~,vonltl fall  short of the statitl:irtl of alipiiiteiit appro- 
priate to an ititcl-stat? hig1iw;iy. I\lso the iroii spatis, 
then I)eiiig sixty-live years oltl. could lint-rlly I)? relicc! 
iipon f u r  a further ~ieriotl of service niuch in excess 
of thirty years. \z.liicIi would bring them to ;iii agc of 
I)ractically IDO years. :\part from not Iicing liecivy 
ciiough to carry the present-day stnndarrl I>ritl,qe lo;itl- 
ing, oltl age had ~ ~ r o l ~ a l i l y  affectetl the ii-(in antl caused 
some loss of strength. 

Proposals for  a new bridge came untlcr tlirec head- 
ings. '1 new crossing could lie built aloiigsitle the 
existing bridgc, inheriting the cleiects i n  aIignnient o i  
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tnc: present site; or it could be built just to the west 
of the railway viaduct, where it would render prac- 
ticable the elimination of both the present level cross- 
ings without otherwise disturbing the ,existing facili- 
ties; or, finally. it could be built about a mile down- 
stream from the present crossing, giving first-class 
alignment and grading, by-passing the highway trafiic 
around the business areas, but increasing the distance 
for  local traftic coming from south of the river antl 
hound for (North)  Gundagai Railway Station. At 
each o f  the three sites the cost of a steel and concrete 
bridge was estimated at from f ~ , m  to L I O O , ~ ,  
with a reduction of about frS,ooo in each of the several 
cases should timber be used for the viaduct leading to 
the main river spans. 

There was the further possibility that, had the bridge 
carrying the Cootamu~dra-Crundagai-Tumut-Batlow 
railway across the Murrumbidgee a few hundred 
yards downstream from the road bridge been due for 
renewal within a reasonable period. it might have been 
feasible to arrange for a dual traffic crossing. How- 
ever. inquiry showed that the railway bridge had re- 
cently been strengthened and repaired, and the need 
for extensive work in the near future would therefore 
not occur. The construction of any new bridge of a 
dual road and rail type was tlierefore out of the 
question. 

Because of the advantage for local traffic of any site 
in proximity to the present bridge, the Board drcidcd 
that of the possible locatio'ns for a new bridge, it pre- 
ferred that just west of the railway, but, as the traftic 
on the railway was only of a minor character, it could 
not regard the elimination of the level crossings as a 
major consideration to be urged against retaining the 
existing location for the present. I t  was plain that the 
--xisting iron trusses, though light and of unusual 
design, viewed from the aspect of modern structural 
practice, were in good order and were capable of ren- 
dering efticient service for the life of at  least m e  more 
timher approach. 

Reconditioning the existing structure at a ratc corn- 
mensurate with tlie available funds \vas therefore cle- 
cided upon as the course to be folloived, and, as the 
work t o  be done could not be exactly determined upon 
until the structure was partially dismantled, it was 
further decided that the reconditioni;i;: shotlid pro- 
ceed by day labour, under the direction of the o f k r  
who had made the detailed examination of the timbers. 

U p  to date, the most difficult portion of the recon- 
ditioning-the redecking and general repair of tlie two 
southern approach spans, the three truss spans, and the 
eiglit beam spans of the .southern ' approach hetweeti 
South Gundagai and the ramp leading down to the 
flats north of the river-has been completed. This 
work was necessarily carried out under traffic, and 
therefore progress was somewhat hampered. Work is 
now proceeding on tlie remaining sixty-eight bcaiii 
spans north of the ramp. of which thirteen have bee'n 
dealt with. Vehicular traffic is using the track across 
the flats i n  lieu of this portion of the bridge, so that 
(he work can proceed with less restriction than hereto- 
fore, although the whole bridge must be made available 
to vehicles up to 3 tons in weight whenever the river 
breaks its banks and renders the flats impassable. 

The procedure in respect to the work now in pro- 
gress is to dismantle and examine in  detail several 
spans ahead of the onc being repairer!. noting all tin- 
serviceable timber.. First, defective piles are replaced, 
then wales, braces, corbels, and girders, then the old 
rleck is removed and new decking laid. Finally, the 
kerbs, posts, and handrails are replaced, or, if neces- 
sary, renewed. All the original piles examined to date 
have been found sound at 4-6 feet below thl: surface 
of the ground, although decayed above that level. 

I .  Repairs to timber suhstructur- in progress. 
2 .  Renewing decking on approach apana. 

Ncw pieces arc spliced on to such piles. Spiking. 
planks and waterprooting strips are being used he 
:ween the decking antl the girders, thereby strengtlien- 
iiig ahd preserving any old girders retained, and en- 
suring maximum life t6 both old antl new girders. 
Any sound sections of titnhers unserviceable as girders 
or piles are cut into corbels. 

O n  the section of the bridge at the southern end, 
which was repaired under traf?ic, only one gang, con- 
sisting of a forenian and twelve men, could be em- 
ployed, but since tlie repair of the portion which can 
be closed to traffic has commenced, a second gang has 
been organised and nineteen men are now engaged. 
The cost of the work to 31st Decemher, 1931, was 
f r 3 , o 6 5 .  i\t the present rate of progress, and pro- 
vided no contingency at present unforeseen affects the 
funds which are being devoted to the work. it is antici- 
pated that the 'reconditioning will he completed before 
00th June, 1932. 
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Highway Work in the United States. 
BY H. M. SHERRARD, M.C.E., Assoc, M. INST., C.E. 

Materials and Testing. 

(Coiztirrued fro l i t  page 74. Jariuary. 1932.) 
Embankments.-For testing and compaction of ein- 

bankments in California. a sample is nhtaitlcd by a 
shell-auger. From its volume and weight. its density is 
calculated. Jt is then packed into a cylindrical moult1 
(a  3 feet length of 3 inches diameter tube might he 
used j ,  antl compressed untler a Imssure of z.00~) Ih. 
per square inch. From comparison with the density of 
hanks known to I I C  strongly compacted. a tentative 
value of Sg per cent. of the density ohtainable hy 
compression in the tuhe has been fixrtl as the minimum 
acceptahlr for Imilis to he paved immediately. 

temperature variation. atid their tendency to harden in 
time wilh exposure, they were best ironfined to work 
where not exposed directly to the atmosphere. The  
competition I)ctween asphalt and tar is keen. and there 
is also competition among the tar interests ; this. no 
doubt. tends to keep the quality of tar products at a 
high level, regardless of the adequacy of tlie governing 
specifikations. On inquiry. it was genernlly found that 
price was the factor that tletcrtnined which material 
was used in a particular State. I n  I’ennsylvania, where 
tar is used for surfacing. it was stated that, although 
asphalt is the same price there. tar  is preferred because 
it is less slippery under the prevailing conditions of 
rain. oil drippings. and ice. 

Reinforcrd  concre te  ripid frame bridce cncased in atone. Weatchester County Park, New York. This bridge carries 
an intersecting road over the parkway. 

Testing Grader Blades.-In Iowa a sample piece 
4 inches x 2 inches x 7; inch is placrd on edge, arid the 
force ncccssary to shear a \’-shaped notch 0.03 inch 
deep off one side with a standard tool is measured. 
By performing tlic saiiic test on a standard piece of 
cold rolled steel. a permanent basis of comparison is 
obtained. X value of almut 1.700-1.800 Ih. is nhtaine<l 
for the roltl rolled steel, antl about  om Ib. for first- 
class grader blades.* 

Tars.-’Ylie greater part of the tar produced in  the 
Cnited States is from coke-ovens. I t  is iisually sold to 
large distrihutitig companies which market uniform 
products. often the result of hlentling materials from 
different sources. In general. tar conforming to stan- 
dard specifications is rcgarded as the equal of asphalt 
for road purposes. although in some cases the view was 
expresset! that. owing to tlic strsceptil~ility of tars t o  

~ ~~~~~ 

‘The h a r d  iiow lr-15 yradrr lrv wbjrrtlug a disc O f  thc matrriai to the Ihrrv  
hardness tvst u w c l  for dPtermitiiul: thc hardness of broken stone for road USP. 
The tmt is civiiig conil\tciit results, anti simulates closrly thc conditions undrr 
which thc  b l d r s  rurk.  

The use o f  cold cut-l)ack tars for surfacing. for 
patching. antl for retread is perhaps. tlie greatest differ- 
ence from New Soiitli U‘ales practice. The  low vis- 
cosity antl the high percentape of distillates are the 
characteristic features of cut-backs. 

Bridges and Culverts. 
Practice in the United States varies among different 

States. Some, on account of easy topography and 
small or few streams. have little hritlgc work : others, 
P . Q . ,  California a id  Oregon. build niany large and 
beautiful bridges. That handsome bridges are admired 
by the American pnblic is cvirlcnt froti1 tlic large 
nunil>er of picture post-cards of bridges on sale. 

The tciitlency is for the road to tlominate the loca- 
tion rather than the bridge, with the result that Iwidgcs 
forming part of super-elevated curve?; are not un- 
common. For  long spans, steel is generally used, 

‘1 



February, 1932. MAIN ROADS. 91 

RIinforced concrete arch hridges. 
2 .  In Minnesota. I .  In South Carolina. 3 and 4. In California. 

although concrete arch bridges are often used when the 
site is suital)le ; in  California, sonie retl\vootl timber 
truss bridges are heing built. In that State. steel britlges 
and pipe halidrails are  treated with aluminium paint, 
which not only improves their appearance. Iiut is said 
to be very durable. A light-weight concrete (104 Ib. 
per cubic foot). using a 1)urnt clay aggregate (Hay-  
tlitc). has been clevelolxtl for long span bridge decks. 

Designs for multiple span lieani hridges are gene- 
rally similar to those i i i  use in New South Wales. 
Through bridges cannot he widened readily i f  traffic 
grows ; this typc is thercfore falling into disuse. The 
construction of single and double span frame bridges 
has reachcd a high stage of developmetit in \I:estchestcr 
County. New York State. These bridges are erected 
in the remarka1)le lmrkway system of this county 

For moderate spans ( u p  to I I O  feet). concrete IIOIY-  
string (or  “ rainbow ” )  arches, or  steel ’‘ pony ” trussei 
are built. For spans of this length, the concrete I I O \ V -  
string arch is generally no more costly than a steel 
truss, and has advantages over it as regards main- 
tenance. 

( which abuti on Kew York City ) ,  generally as grade 
crossing elimiiiation projects. eithei- hetwccn two roads, 
or a road and a railway. Concrete is used for span: 
up to So feet. and steel for longer spans. The bridge.; 
invariably are encased i n  stoiicwvork involving architec.. 
tural features, the general effect being very pleasing. 
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In similar fashion, all bridges erected by the Bureau 
of Putilic Roads in national parks are made to con- 
form with their surroundings by suitable masking 
with stone or timber work; and the bridges being 
built by the United States Government on the Mount 
Vernon Memorial IIighway in Virginia, near Washing- 
ton, are being treated in the same way. 

Bridges provide for the appropriate numlier of traflic 
lanes. each I O  feet wide. plus a margin, cg. ,  4 feet in 
California. Two-lane bridges in  Ontario. Canada, will 
be 30 feet wide i n  future. Much of the United States 
being relatively closely settled, at least one footway is 
generally provided. 

In  California and. Virginia, an additional thickness 
of an inch or two, of the same mixture as the rest of 
the slab, is provided to take the wear on concrete 
bridge decks. In Pennsylvania, a +inch thick renew- 
able pavement of I :z :3 mix concrete is provided on 
the bridge. separated from the structure Ily a bitumen 
paint coat. Concrete pavement slabs are generally I)uilt 
to rest on bridge abutments. 

In  California. rocker bearings are Iirovitletl for con- 
crete spans of over 40 feet. For shorter spans- un- 
polished bronze plates are used, the upper and lower 
plates heing of slightly different composition. This 
feature, and the omission of polishing. are said to Rive 
easier sliding. 

1 .  Modern steel cantilever highway bridge, California. 
3 .  Lifting bridge. Ontario, Canada. 
5 .  Steel rigid frame bridge, New York. 

2.  I . o n ~  span .tee1 arches. New Y o r k .  
4 .  Moderate span deck bridne. California. 

(The vertical lega of the frame are hidden by the stone work.) 

Bridge handrailing usually consists of a concrete 
balustrade. a concrete railing or a pipe railing. The  
concrete railing has advantages of cheapness and good 
appearance. ancl when used in conjunction with a high 
kerb, provides a satisfactory solution. A concrete 
balustratlc was seen merely bolted in placc. so that it 
could be moved out i f  the bridge is widened at a later 
date. Britlgc enti-posts are always sheathed in build- 
ing paper to save them from being splashed during 
road spraying operations. 

“ Spill-through ” abutments are used whenever the 
location is suitable, in order to obtain the resultiilg 
economy. 

Very great care is given to surface tinish. and little 
concrete work which I saw appeared other than first 
class. The fact that well-finished handrails appeal to 
the public has been previously mentioned. In obtaiii- 
ing a good surface tinisli, smooth, tight and unyielrlin& 
forms are used, and any irregularities are removed by 
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i\ redwood truss bridge in California. .\Ithough not a s t rong  tlrnher. redwood is l ight .  dnrehlc and Lre-resisting:. 

P 

carl~orundum. In  some cases. i t  was notecl that dressed 
1aggii:g with relntetl joints was in u ~ e .  

Box culverts. gcncrally, are of simpler design, but 
require greater quantities of material than those in use 
in New South \\'ales. 

Pipe culverts are  of corrugated iron, cast iron, or, 
concrete. American concrete pipes are approximately 

1 .  Concrete bridge handraillng. Virginia. 
2. Concrete balustrade, Cahforn~a. made removable to 

facllitate future widening O F  bridge. 

twice as strong as those used in New South Wales. 
Corrugated iron pipes are cheap and are much used, 
except under permanent pavements. One testing 

engineer indicated that they are regarded from ex- 
perience as having a thirty years' life. Although of 
reputedly non-corrodible iron, all have a spelter coat- 
ing and, in addition, some have the invert dipped in 
bitumen, with a bitumen and sand mixture filling the 
invert corrugatious. 4 corrugated pipe seen near 
l~'cllington, N.Z., five years old, carrying a constantly- 
flowing small mountain stream, aud laid on a slope of 
about I in 6, was badly corroded in thc invert. This 
was a severe test, however. In  Virginia, it was stated 
that corrugated iron pipes appeared to have as long a 
life as concrete, provided they are uot laid in coal 
districts (acid water) or tidal waters. 

In California, headwalls are usually oiiiitted from 
pipe culverts in rural areas. Culvert catch-basins are 
provided with a 6-inch diameter opening to provide an 
inlet for possible subsoil drains which may be bu~lt 
later. 

(This article completes thc series by Mr. Sherrard 
describing his visit to the United States in 1930.) 

__c_ 

Sweetwater Creek Bridge, Hume 
Highway. 

CONTRACTOR J. T. Taylor has completed the new re- 
inforced concrete bridge over Sweetwater Creek, on 
the Hume Highway at Mullengantlra, i n  Hume Shire, 
and is now constructing the approaches. The bridge 
is a flat slab structure of six 15-foot spans, founded 
upon concrete piles. Some of the concrete, coqsisting 
of I part of cement, r M  parts of local sand, and z J ~  
parts of  inch broken stonc from Culcairn, gave 
compression test results as  high as 6,220 Ib. per square 
inch at twenty-eight days. The  road has been deviated 
on either side of the bridge, for a total distance of 
1,580 feet, in order to give good alignment, and will 
be paved with gravel Y inches thick. The base course 
has been completed. 
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Maintenance Methods in the United States. 
BY S. L. LUKER, B.Sc., Assoc. N.INsT.C.E. 

Metvo$olifan Maintenance Engilteev. 
(Adopted  froiii n wjrorf  fol lowinq ,i visit to the C'iiitcd S f o f r s  in 1930.) 

ATCHING and Minor Repairs of Tar and Asphal- 
tic Roads.-Iii practicaily all State and county 
organisations, cold Imtcliing has supcrscded operation. 

the older mcthotl of using hot niaterial. In 
cities. 1iowever. p o r t a ~ c  hot-nlising plant$ are iiiiicli 
used for patching. Tlic usual pi-actice lry the States 
is tu mix luaterial a cut-back asllhalt a 
proper gratle of t;lr a t  the dictrict or sllb-district 
depots. whence it is trnnsportetl by triicli ancl depoiiterl 
it1 heaps along the road. or wherever required. The use 
of eiiiulsioiis is incrcxsing. but the relative clicaptiess 
of cutdack protlucts is a bar to the very general use 
of emulsioti. I n  Englan~l. however. eiiiuision is being 
extensively used. its peculiar advantage I~eiiig t!ic pos- 
sibility of use tluritig wet weather. 

into thc hopper). 'The cost of mising (excluding 
materials) was 2s. per ton when the plniit was in full 

Salvaging and Recondi'ioning of Tar and Aspha1tic 
Roads.-'l'lie most interesting salvaging woi-k on bitu- 
iiiinous roads seen was in Marylantl. where concrete 
shoulders were being constructed and tlic old pavement 
reslleetetl with asl)'laltic concrete. 

The bituminous work followed tlic usual practice in 
that asphaltic coiicrctr i~tiiixetl by the State IIigliway 
r)cpartiiient) mas used. I!poii completioti of the coil- 
crete strips cm each side o f  the old pavement, a binder 
coiirsc of coarse-graded asphaltic concrete was laid to 
bring the surface to ;I uniform contour z inches below 

Cold o r  slightly hcatctl materials tor patcliiiig am1 
recoiiditiotiing are generally mixed in ail ordinary con- 
crete mixer, arranged in conjuiiction with ;in elevated 
bin. Asphalt atid tar  :ire usually iiantllerl in hull.;. 
tanks heiiig installed at the mising depot for hol t l iy  :I 
quantity to suit the iiiethod of delivery. Some form 
of modified heating arrangemcnt is oftcii instailed to 
assist in the How of niatcrial from these tanks. 

A very efficient type o f  small. non-portable mixing 
plant was seen mixing a fine-graded l)re-mised lilac- 
adaiii in Ohio. There was no screening or gr;ltling of 
the aggregates. The  output was Too ton.; per Gay ;ind. 
witli full mechanical handling of the niatcrial, it was 
possible to operate the plant with two men only (cx- 
clurling unloading the stone from the railway trucks 

, 
A n  example of neatly fillcd joints in a concrete road.-a highway In Pennsylvania. 

the finished surface level. Cement concrcte. lait1 as Dart 
of the process of forming the concrete shoulder s h p ,  
was used to make good any weal.; or low spots along the 
edge of the existing foundatlons. the portion inside 
tlie shoulder line beirig levelled off 2 inches low to 
allow for the wearing course of asphaltic concrete. 
The advantage claimed for this. over the method of 
strengthening tlie foundation with the original material, 
was that adequate rolling o f  such areas was often iin- 
possible owing to the narrowness of the strip, and the 
work was expeiisive owiiig to the necessity of briiiging 
material and a roller to do a sinall quaiitity of work. 
whereas coiicrcte laid while the plant was working for 
the shoulder strips was rclatively inexpensive. This 
method hac! been i r i  successful use for several years. 
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Light reconditioning, ix., the removal of uneveniiess, 
was usually effected by surface-treatment methods, .i 

thin spreading of screenings being applied prior to tlie 
application of the Ilituniinons material antl dragged 
afterwards. In some States (Massachusetts and Con- 
necticut) a light fluxing oil iq applied ( i / j  U.S. gall. 
per sq. yard) to a bituminous surfaced road and 
covered with sand, in order to soften the surface 

a 
I 1- ’U 

n 

A crack filling and covering machine for  concrete roads. 

and permit the removal of ripples by means of “ hon- 
ing ’’ with a heavy drag. This is usually possible in 
about two days. after which an ordinary surface-treat- 
ment is giveti to the road. The extra cost of the soften- 
ing and “ honing ” process is approximately ! .4d.  per 
sq. yard. 

Cement Concrete Pavements.-The most striking in<- 
pression given by a superficial inspection of cement 
concrere roads in the United States is the neatness of 
€he joints and cracks. The  thick strip of bituminous 
material extending out on each sidc of the joints. which 
is a conspicuous feature of concrete roads elsewhere, 
was usually absent. the joint-filling material being kept 
practically flush with the surface and exteudtng out 
little more than the width of the joint o r  crack itse!f. 
As a result, practically no vibration could he felt from 
passing over joints. In many States, the longitudinal 
joint is masked by the traffic centre-line. which is most 
commonly marked in black. lrtlge-spalling at joints, 
even when the filling happened to be deficient. was 
absent, probably due to the negligible proportion of 
steel-tyred traffic. For the same reason, practically no 
surface wear of concrete pavements is experienced. 

T h e  main developments in :he inaintenance of con- 
crete roads appear to be- 

(i)  The use of machines or specially designed appli- 

(ii) The  organisation of the work to permit of the efi- 

( i i i )  The use of the “hydraulic f i l l ”  method of raising 

Crack and Joint Filling.-The neat appearance men- 
tioned above is clue to the usc in the constructjon of 
transverse joints of filling material which retains its 
ductility o r  “ life ” for a considerable time. antl the usc 
of thin-mouthed nozzles for pouring (either mechani- 
cally or by handj the maintenance material into tlie 
joints. In  the construction of the pavement, the trans- 
verse joint filler is cut off level, or only slightly above 

ances for attention to joints and cracks. 

cient use of these machines. 

sunken slabs. 

the surface. before the pavement is opened to traflic. 
The material squeezed up hy tlie expansion of the slab 
is usually sufficient to keep the joint filled (at  least on 
the surfacc) for one or two years after construction. 
Some authorities (notably \Vayne Co.. Michigan, which 
has developed concrete road maintenance to a very high 
standard ) use a special crack-filling machine which 
directs a thin stream of filling material on to the joint, 
followed by a trickle of thc covcring material. Others 
have tried crack-filling machines. but. owing to the 
difficulty of filling irregular cracks, have reiumed 
hand-pouring cans antl. in  most instances. use an ordi- 
nary coffee-pot. For the newer roads, with fewer 
irregular cracks and more straight joints, the scope 
was widening for the use of the joint-filling machine. 

The material most commonly uscd for joint-filling 
is X j - 1 0 0  pen. asphalt (which allows easier pouring 
than harder grades) or liquid asphalt, and sand. stotie- 
dust or slag-dust (\Yayne County) for  covering the 
asphalt. Sonic Statcs. however. c!n not sand their 
joints, while others mix mineral dust with the asphalt. 
No brushing of the material or spreading on each side 
of the joint was seen. 

J 
Widening the Washington-Baltimore boulevard, showing 

new asphaltic pavement on concrete base on the I&. 
The concrete has heen extended to junction with the 
old pavement on\ the right. The latter will be levelled 
with asphaltic mixture to bring it up to the concrete, 
and then the whole re-surfaced with asphalt. The step 
in the concrete to hold the top is shown parallel to 
the new work on the left. 

Patching.-Repairs of fractured or subsided slabs 
occurring in Wayne County are cffectcd temporarily 
with tar macadam made of %-inch gauge stone 
(crushed gravel j and a ‘‘ cold-patch ” grade of tar 
(Tarvia K.P.). This is mixed in an ordinary con- 
crete mixer at the central depot and stored until re- 
quired. F’e_rnianent repairs (.\vhich are  carried out 
periodically when the volume of work justifies the 
sending out of a repair gangj  are effected i n  cement 
concrete. Larger areas which have suhsided slightly 
without serious fracture (such as the approaches to 
bridges j are resurfaced with Kyrock (Kentucky 
natural asphalt. Normally, the permanent patching 
of cement concrete pavements with other than cement 
concrete is not favoured. 

(To be c o n ! h e d . )  
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Tenders and Quotations Accepted. - 
The acceptance by the respective Councils of the followingTenders has been approved by the Board during the 

month of December, 1931 :- 
Work. 

Name of Amount of 
Recammerided Tenderer. Recommended Tende 

Description. Shire or 
Municipality. 

I I 

Nymboida ._.  12 

H a y  . . . . . .  1 6  
Coonabarabran ... I I 

Manning . . . . . .  IO 
'Tenterfield ... 1.58 

3. d 
947 0 @ 

... Construction of rcinforced. concrete arch culvert over Boulton and Caratti 
Frenchman's Creek. 

. . . . . . . . . . . .  Earth formation, j.000 lin. ft. W. J. Jackson ... 75 0 0 
Clearing, forming, grdvelling and culverts, Abbott's Gap Farley and Lewcrs ... 6,131 18 3 

deviation, 2 m. 1,140 ft. 
... . . . . . .  Construction of single-span timber bridge, Holey Flat C. Flctcher 407 I 7  2 

Construction of seven-span lowlevel timber bridge over J. Gam 1.745 7 2 . . . . . . . . .  
Mole River. 

~ ~~~ ~~~ 

The following Tenders and Quotations were accepted by the Board during the month of December, 1931 :- 
Tenders. 

Snme of Amount of 
Scccessful Tenderer. Accepted Tender. 

5 .  d. 
72 '7 0 

I Work. 

Description. Municipahty or 
Shire. 1 Ri?$ 1 

Stockton ... . . . I  108 ' Re-surfacing with ta r  from Ross-street t o  Flint-street, B:H.P. By-products 
z , @  sq. yds. Pty.  Ltd. 

Pilc Creek. Ltd. 
Erina . . . . . .  I O  Supply and dclivery between 8 m. and 12 m. of 3,000 J. Clayton . . . . . .  9s. 5d. per cubic 

cnbic yards of gravel from the Erina Shire quarry. yard. 

tween Muswellbrook and Aberdeen. yard. 

fur  I Z  months, as requircd. 

. . . . . .  Cobbora 7 Cunstriictinn of a singlc span timber beam bridge over Wallace and McGe? 7% I5 7 

hluswellbrook ... 9 Supply and delivery of 1,000 cubic yards of gravel, be- T. H. Tucker . . . . . .  3s. 5d. per cubic 

Ryde . . . . . .  zoo Delivery of coal from Ryde railway station to Ryde ferry G. E. Gill ... ..: 2s. per ton. 

NO. of 
Quotation, 

- 
87 
98 

I O 0  
I 0 2  

103 

104 

io6 

107 

lox 
109 
I 1 0  
1 1 1  

I12 

114 
-__ 

Quotations. 
I I 

I Amount of 
Description of Arlirle. Kame of Succecful Tenderer. Accepted 

Quotation. 

Coal, delivered at Coraki ferrv, 68 tons . . . . . . . . . . . .  Excclsior Collieries and Coke Works, Ltd. 
Tar, delivered in raihvay tank waggons in county of Cumber- Ye hleric, Ltd. . . . . . . . . . . .  
Tar,  :prayed on  Main Road No. 31 j, between Cooks River John Fowler (Aust.), Ltd. . . . . .  
Coal. delivered at Grafton ferry, 140 tons . . . . . . . . .  Excelsior Collieries and Coke Works, Ltd. 
Sand, f.0.r. Board's aiding, Rosehill, joo tons . . . . . . . . .  A. Miller . . . . . . . . . . . . . .  
Bridge timber, f.0.r. Inverell, dGcking. 4 in. thick, 8-10 in. wide. H. Walters . . . . . . . . . . . . . .  

in lengths of 28 ft .  IO in., 4,500 super. feet. 
Bridge timber, delivercd to  Hinton Bridge, 17 in.-Ia in. dia. at Turner & Ebbeck . . . . . . . . . . .  

small cnd, 3.3 ft.: 7-10 in. wide, 4 in. thick, 20 ft. lengths, 
8,000 super fect. 

DeliveredtoMorpethBridge, 1 4 i n . s  13in., 212ft . ;  ~ z i n . x S i n . ,  
684 ft.; 4 in. thick, in 19 ft. 6 in. lengths, 3,mo super fcet. 

Tar, No. 2 ,  sprayed on Pacific Highway near Gosford, zoo Bryant & Buchanan, Ltd. . . . . .  
'Tar, No. 2, sprayed on Pacific Highway north of Wyong, 32080 B.H.P. By-products Pty., Ltd. . . . . .  

land, 36,900 gallons. 

Bridge and Hurstville boundary, 6,000 gallons. 

gallons. . _  

mllonq 

s. d. 
I28 I 4 
9bo I 8  9 

zoo 0 0 

253 3 4 
129 3 4 
71 2 6 

262 13 6 

75 0 0 

128 6 8 

S l ~ ~ ~ ~ - ~ n .  t o  + in, ,  rGo tons . . . . . . . . . . . . . . .  B.H.P. By-products Pty., Ltd. . . . . . .  4 1  0 @ 

Hlue metal, 2 in., 3.50 tons . . . . . . . . . . . . . . . . . .  State Metal Quarries . . . . . . . . .  7-1 7 G 
Blue metal, f in., 400 tuns; & in., 450 tons . . . . . . . . .  Emu & Prospect Gravel C Road Metal Co. 205 8 4 
Tar, sprayed on Pacific Highway south of hlooncy Creek Bridge, Bryant & Buchanan, Ltd. . . . . . .  1,125 0 0 

18,ooo gallons S o .  2, iz.ooo gallons priming tar.  

16 in. min. dia. at small end, IZO feet: 8 in. x 8 in., 48 feet: 
5 in. thick, 8-10 in. wide, in 24 feat lengths. z.8Xo super feet. 

Bridge timber. dclivered to  U'harton's Creek Bridge. Bulli, Eades & Co. . . . . . . . . . . . .  74 0 0 

Crushed gravel, 1 in., 378 tons; in. 252 tons,.. . . . . . .  Emu & Prospect Gravel & Road Metal Co. I52 5 0 

Syrlnzy: Alfred James Kent, I.S.O., Government Printer-193% 
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