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NOTES -

I Top barbed wire must be substituted
by plain wire where it adjoins a road
or pathway or where it turns under

the span of a bridge

kept in good order

A suitable gate must be provided and
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Item Size Weight Each | Per 22 6 of Single Track Per Mile of Single Track tion 439 W. & W. Instruction Book (1924.)
For rails other than 22-6"in length joint
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Fishbelts 7/a"x"4‘/é'“ 125 8 088, 1.880 1049 more than 2.3".
Spring Washers 78'x Ye'x Va ‘108 ,, 8 008 1.880 ,, 091,
Dogspikes (round) ¥x 5" ) 715, 44 22'338 " Hzlgg[s] " 25%%3 ”
Si 9 x10"x 5| 224:000 ,, 1n o, 0 " . " ’ ”
eepers . ] Victorian Rallways-Way and Works Branch Approved Adopted
Standard Drawing ,W 10- 7-32.
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ITEM Ei"h an:,ggle Z:ffk Nuimgle I:ffk ““The two Outside Spikes must lead in the
Rails, 90 Ib. “A.S.” Class | 45- 0’ (1366-830| 2 |24-408| 235|143-395 O o e o oo T rack o Shown
., 110 1b. “A.S.” Class 45- 0" (1653-080| 2 [29-520| 235|173-425 Joint Sleepers to be adzed Flat for Bridge
Fishplates, 30 Ib.., ” 25‘: 32-621 4 11651 470 6845 and Sslleeepe‘Zr PI’)llaatteess‘to be used on Intermediate
iy OR5 T | ) |1 ) R R
" ; , an eepers adze at.
Spring Washers - Ux%x%| 77| 8| -013| 940 -074 e ’
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Dogsmkes (Round) % X 6 .900 1 6 1 29 1 880 755 VICTORIAN RAILWAYS—WAY AND WORKS BRANCH At:ogpst:d
Slecpers oY §x10%5| 220000 | o3 |46 o00 hoamg 265905 STANDARD DRAWING ,
ee ers - - X x 4 4 . . ) Chief Eng. of Way & Works
i 90 and 110 Ib. TRACK [™ 4. | v e
45-0" Rails with unequal stagger joints f m. Engineer F248
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Ballasted to level of tap of sleeper

T

Side Ditch
U e

ISideCutting where required 1in20.

. \ 5
—__Not 'gfg,tb_a_n__ &\\\(,@
(D\O

B A N —
R — P —— e £
. SO 5{3“__.-_ ’1 , s . Side Ditch
[T N
| r | L ) \¢
, bd b & <,\;9°<
St laomarsshes”
ted.
os cireee CUTTING
BANK
MIN¥ DEPTH Notei\;vh he weidht. of rail in track
\ I wel ot rati in orac
TYPE O F TRACK A B c D SN:E?QQI‘:;EAPSE; is BZOleb‘orZ Qveil sleeper p!jate}f are
Welded Track having rails over vorl ol e ofl 1 8 o E?,ote rf:ew!::s o?glr;,%ﬁenrs\gy‘: "
180 feet long. 12 0°) 11~ 0 , l6-0| II-8 l carried out.
Vgslggdlsggggt‘havmg rails of lengths ot ol st ol ! 10"
First Class Lines -Non-welded Track. | 106" | 9-¢&'| 14~ 0'] 10-0" 10*
Second Class Lines-Non-welded Track. | 9-0*| 8-0'| 12- 0'| 9-6' 6
This Plan supersedes Plan N° F 251.
VICTORIAN RAILWAYS - WAY AND WORKS BRANCH ‘Apppgved Adopted
STANDARD DRAWING MAY 1948

Chief G¥i¥ngineer

TRACK FORMATION &Bouniciedi or AN Ne

Eﬁgffrszliabmnagv

KFELA APT.




NOTE:- Ballast around centre pegs must not be removed.

DIAGRAM
—— TRIMMING OF BALLAST TO AVOID CENTREBOUND TRACK ——

e 15" > = 15’*—»4’
|
{

S 0 e T
7 ' Z

i(——— Packed —-—>;€Not Packed > — Packed —~—>{‘
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SECTION A-A.

NOTES.

Concrete Floor and Footings to be composed of Five parts
%" Bluestone screenings, two parts sand and one part Portland
Cement, ta be reinforced with 6%5% N0 |0 gauge fabric.

All shelves to be covered with N°24 gauge .S, Iron.

I N°7 Quart Tin Billy to be provided.
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NOTE -

This plan supersedes pian 142/30.
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Tie rod #'dia. not more than 10-0"apart, and 3-0" from joints in kerbs
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Kerb 185" in lengths not to exceed l@ifg H Bolh“) o EE 4 ; Lo __-3..0‘._*_;;_)1 i e Kerb 10'x5
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IM i ‘. ; T 1 % Deck 77"

]
i 2 | b

b < =4
=B ™ 5 Bolts 3:0"apart D6 e

w>Heads of bolts
1 Crossheads 12x 6% II-0"

i
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. — | LI (° )
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H Py
| Lol | 2 & @ I . 0]l %
(3§ Bolts 3°0"apart / [y
Sheeting not less than LTie ro‘d % dia. 10-9" long, screwed both ends. 2 N? per opening.
4 thick > HALF PLAN HIG,L

Sheeting post not less than
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e e e e e G0 e Ty
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2 3 :
SN NN S
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T2 i e H } o N A il S crossheads as shown. Pile cut of f ko be I belaw tops
not less than 1 i i :‘;,Packing piece 6%2x15' [ 5 Drift spikes 10°x ¥~} % dia. balts Crossheads 12 &'x 1I-0" of crossheads. On curves of 50 chains radius and
. 1 H | i r'g N
...... ....__.__..-_L...__._.____@._’_._____1_1_-_._ e ed B : : under, crossheads are to be sloped, the pile cut
. i 1= == = | & ! : of f on the cutside of curve being /7' above that of
4 thick - \ U - 2 ; : Y the inside pile. Serviceable material tobe used in end
“ Slotted holes 2'x I'in tongue of piie, sheeting when available.
e Ground line i S bolts to be placed at top of slots
W’W: ‘ . : ; !WWWM o
|
S U e ]
: i Post not less than 10% 5" : r |_Post not less thand'x 4° : AT
- ; o L) I INTERMEDIATE
P, Sheet(;m; gosta;‘sunk Z‘f"j‘m ! I i . PIERS This plan supersedes plan 317/27
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CROSS SECTION

Bank at end piers bo be trimmed 5o 6 below crossheads.
Pile cut offs are bo be I below tops of crossheads,

On curves of 50 chains radius and under crossheads are
to be sloped, the cut ofF of the pile on the oubside of

the curved being 1§ above that o}"

the inside pile.
Serviceable material bo be used in end sheeti

For debails of angles and ferrules see Plan N? 254/ 35

This plan supersedes plans N2 4943/25 ¢ 316/27

ng when avallable.
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Ik“ Y ,)i Ls/a' Bolts with round washers ¥ Tie Rod to be placed not mere than 3-0" from jomnt in kerb
. : N £ | i o .‘? B = ? 1;1, > 4 H / Ker‘b LO‘X 5" )
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HALF SECTION A-A
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HALF SECTION B-B

Note - Bank at end piers to be crimmed to 6" below
crossheads.

For details of angles and ferrules see plan 254/35.

Pile cut offs are to be I"betow tops of crossheads.
Oncurves crossheads are to be sloped. The level of
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w o ow o oa 5 . . I
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Infet & outlet covered with hand packed B GREE
spalls grouted in 1:3 cement mortar. 2o y
. a7 ,;é

Haod levely 2y g
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Siopes of filling at inlek & outlet ; §
covered with hand packed spalls i !
| grouted in 1:3 cement montar up !
_%N-M.Y. to approx. I'0" above Flood level.
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H ; §<_Qut off wall of 6:1cement concrete or
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- Q%Y _l
7 ~Lut ofF wall of 6:1cement concrete or
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g P Where directed,pipes

2'6°dia.& over to be

SECTION A—A temporarily tommed

Struts 4'x4"at 3.0%ces.

METHOD OF
TOMMING PIPES

7 7
Filling consisting of fine granular —>‘Z'
or foamy material placed evenly on
both siges of the pipe & well rammed q
in horizontal layers not exceeding 6° /
k& 5
. )
-

3
J LZI NS

:"—'&. TESIRERE 3 8 ‘./{ .\u'-i:?nﬁ';f _. s = VAR T N "‘~”"‘»21,!{t %\3
1<—Not less than i external diameter of pipe Not less than 3 external diameter of pipe~—> Loam or sand well rammed & tamped

3

“Earth Foundation shaped . A LNot less than 7 external diameter of pipe Not Jess than i external dismeten of pipe:
concentrically with exterior of pipe. Sand or fine dry Joam.

TYPE A Sand or Fine dry loam
BEDDING ON EARTH

in layers of not more than 6"

? Mot less than 8% or §' for every
{<Foot of fill above pipe.
i

Cushion of well tamped earth shaped
concentrically with exterior of pipe.

£ T T e e e S,
' TABLE A f ? BEDDING ON ROCK
Diameten | e18NE Htoﬁ:-oa'i'; Ilg\‘l/:lpt level of pibel yinimum distance T* L o
of pipe ' - b ctentre to centre W Rl sting of i |
in inch f ad: ine Ii &—hiling consisting of fine geanulan - ; H
in inches | MA Xl‘b:lUM MINI y Ej M o ad)acen:; g:pe ines o ‘ogm matepigal placed svenly on NOTE i%‘:!:’se %ﬁ:&cgg.walls at ends of pipes to be pravided
3 o 3"8. I8 both sides of the pipe Fop a width In special cases concrete end walls to details supplied
12 110" 33 2" of not fess than half the diameten fram Head OFfice are to be provided.
:: l::g: 2::: : ;:2: Al Eimber to be removed faye.r'i Ellotee&x:eed‘i,ng ) 3 Pipes labefled "TOP must be laid with thispart uppermost
1L . -
2l o’ Ty 30 Invert level to be kept down toat least This plan supensedes Instruction N210I0 of the Way & Works
54 T 4;3- 3.'3. the invert level of existing culvert Book of Instructions, and plan on page 292 of that book,also
= T P T unless otherwise directed plans N° 506:30,N2389.16 N2 1696.15 & L 37.27
30 ng" 5.3" 4'0° Loam or sand at Jeast VICTORIAN RAILWAYS——WAY AND WORKS BRANCH Approved Adopted
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Height of pier is to be measured from ground level to top of crossheads
on down hill side of pier.

I Bracing in accordance with drawings Type A’ is Lo be used when existing e o
bracing is of this type.or when entire pier is to be renewed or remodelled. ! i””l/
In other cases bracing in accordance with drawings Type ‘B'is to be used. [
On bridges where existing pile heads are at less than 7ft.centres, the tez/
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Gaspipe spreader to detail to be provided at the middle of length of diagonal braces.
Pilepcst offs to be " below top of crossheads. 8 e TYPE B
Crossheads to bear evenly on ~‘le shoulders and to be 6"apart..
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For details see - F.272. Treatment of sinking piles. M_n;:rr;)u?tdladmzter 18 To be planted
. + e g g = F.273. Splices for butted piles. wich Dutt end down.
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NOTES

Height of pier is to be measured from ground level to top of crossheads on downhill side of pier.
Bracing in accordance with drawings Type ‘A is to be used when existing bracing is of this type,
or when entire pier is to be renewed or remodelled. In other cases bracing n accordance with
drawings Type"B"is to be used. :
On bridges where existing pile heads are at less than 5°6"centres.the existing dimension may be
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All bolts to be 78" diameter.
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~of over 5 1”

In sidling country.the bottom of the diagonal bracing TypeA'to be on the down hill side of the pier.
Bank at'end piers to be trimmed to é' below underside of crossheads.
For detasls see - F. 272 Treatment of sinking piles.

F.273. Splices for butted piles.

F.274. Planted bridge pile

TYPE A

) F.300. Piledriving instructions
This plan supersedes Plan No.W.W. 16131410
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- ONE__ABUTMENT —
DESCRIPTION QUANTITIES

Cement Concrete 6 tol 3.6. C.Yards (min)

 Red Gum 10" x & 1/1-8"
1d Rails 110" long ZNe

 M.S.Rods % dia. 20 Lin. Feet.
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NOTES -

If even bearing on pile stumps cannot be obtained, piles are
to be cut off | ft. below base of concrete.

Earth faundation under abutment is tg be well rammed.

Cerners of concrete to have /2 bevel.
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Scale B={-0"

This plan supersedes Plans.N°%174/28 & 361/35.
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FOR 6,000 GALLON TANK

SCHEDULE OF QUANTITIES — PER BASE

DESCRIPTION
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2 N°

2 N¢

FOR 10,000 GALLON TANK

This Plan supersedes Plans Nos.3044~/2!&232~35
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SCHEDULE OF QUANTITIES
ONE ABUTMENT
DESCRIPTION QUANTITY
Cement Concrete 6 to | 3G cubic yards (Minimum)
Red Gum 10"x 5 1/10'-6"
0ld Rails “"Uulong 2 No
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"Washers for § bolts 2 No
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NOTES

Corners of Concrete above ground to have $ bevel.

If even bearing on pile stumps cannot be obtained, piles are ta be cut
off | foot below base of concrete.

Earth foundation under abutment 1s to be well rammed.

For detsils of Angles see Plan N? 254/35

This plan supersedes Plan N9 22/28 & 360/35
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TABLE OF ARABIC & ROMAN NUMERALS

ARABIC ROMAN | ARABIC ROMAN
1 : 286 XXV |
2 ( 27 XXV
3 it 28 XXV I
4 v 29 XXX
5 \% 30 X XX
& Vi 31 XXXI
7 il 32 XXX
8 Vil 33 XXX
9 IX 34 XXXV
10 X 35 XXXV
11 X1 36 XXAVI
12 X1 37 XXXV
13 X1 38 XXXV
14 X1V 39 XXX IX
15 XV 40 XL
16 XVi 41 XL
17 X VI 42 XL
18 XV 43 X LI
19 XX 44 X LIV
20 XX 45 XLV
21 XX { 46 XLV
22 XX 11 47 XLVl
23 XX | 48 XLV
24 XXV 49 XLIX
25 XXV 50 L

NOTES

Every plate with mileage marks must be refixed in its exact original
position should it be necessary to remave the timber to which the plate is attached.

IF it: be necessary to permanently change the position of the mileage plate
owing to bridge alterations, Head (OFfice must be advised so that correct
mileage For altered position may be given,

Each pier, except the last one,of every bridge must be numbered.
Eight-inch Figures must be painted in white in the centre of the down
crossheads of a timber bridge, and in a corresponding pasition in any
other bridge, so that the number as seen From the ground will give
‘the number both of the pier and of the span of the bridge. The pier
or abutment at the Melbourne end must be called N21, and so an.

Where a bridge is reducaa by Filling some of the openings, the
original numbering on the remaining Pier's must be retained.

Every beam, crasshead, and pile when renewed must be branded
in Arabic Figures 3" in height with the month and year of its renewal,
on heams and crossheads the branding is tobe as near the centre
of the member as possible.

Piles must be marked by cutting a bench in the solid wood (not sap
wood ) in such a position as to be about Five (5) Feet above ground
surface or summer water level, on the side of the pile away from the
centre line, and on it must be cut the date, depth Fram bottom of
‘bench ta Foot of pile in Roman Figures, with the descriptive lettering

“B”for butted, C”for cradled, D’ For driven, or P For planted.

The complete brand, for example, of a pile renewed by planting
in November, 1908, at a depth of Iift. from bottom of bench to fuot of pile wauld be:- 5

Raman Figures are only ta he used in marking the depth to foot of “p
pile from the bottom of bench. /08
Arabic Figures 1~50 with the equivalent Roman Figures are tabulated herewith. | L2

VICTORIAN  RAILWAYS //56 é/yy’f\ Adopted

WAY & WORKS BRANCH ’
CHIEF ENGINEER MAR 1938

TIMBER BRIDGES O WAY A WORKS

| ZEESe BT LPLAN Ne
METHOD OF MARKING RENEWALS IF 293

STRUCTURE ENGR™




"NOTES

TABLE OF ARABICzROMAN NUMERALS

ARABIC ROMAN ARABIC ROMAN
1 I 26 XXV
2 1 27 XXVH
3 Hi 28 XXV
4 v 29 XXIX
5 Vo 30 XXX
6 Vi 31 XXXI
7 vil 32 XXX
8 vill 33 XXX
9 IX 34 XXXIV
10 X 35 XXXV
1 X1 36 XXXVI
12 XH 37 XXXVII
13 Xl 38 XXXV
14 XV 39 XXXIX
15 XV 40 XL
16 XVl 41 XLI
7 XVil 42 XL
18 XVill 43 XL
19 XIX 44 XLIV
20 XX 45 XLV
2 XXl 46 XLVI
2 XX11 47 XLVII
23 XX 48 XLViH
2 XXIV 49 XLIX
25 XXV 50 L

Every plate with mileage marks must be refixed in its exact original position should it be necessary to remove the
timber to which the plate is attached.

If it be necessary to permanently change the position of the mileage plate owing to bridge alterations Head Office
must be advised so that correct mileage for altered position may be given.

Each pier,except the last one,of every bridge must be numbered. Eight-inch figures must be painted inwhite in the
centre of the down crossheads of a timber bridge,and in a corresponding position in any otEer bridge,so that the
number as seen from the ground will give the number both of the pier and of the span of the bridge. The pier or
abutment at the Melbourne end must be called No.1, and so on.

Where a bridge is reduced by filling some of the openings, the original numbering on the remaining piers must be retained.
In permanent structures, at the time of construction,each abutment and pier must be marked to show

the depth of foundations. The depths are to be shown in Roman figures 3"in héight on the down
side of the line,and, if possible,about five (5)feet above ground level or summer water level. In the
case of concrete work the figures are to be scribed inthe concrete immediately after the removal of
“the form-~work. For brickwork, the figures are to be stencilled in white paint.

Every beam, crosshead,and pile when renewed must be branded in Arabic figures 3'in height with the month and year of
its renewal; on beams and crossheads the branding is to be as near the centre of the member as possible.

Piles must be marked by cutting a bench in the solid wood(not sap wood) in such a position as to be about five (5)
feet above ground surface or summer water level, on the side of the pile away from the centre line,and on it
must be cut the date in Arabic figures and the depth from bottom of bench to foot of pile in Roman
figures,with the descriptive lettering "B"for butted,"C"for cradled,"D"for driven,or *P" for planted.

The complete brand, for example of a pile renewed by planting imsNovember,1908,at a depth of lIft. |
from bottom of bench to foot of pile would be”¥; g
X1

Where a driven pile witha register mark has the Upper portion renewed by butt splicing, the old bench
bein% thereby removed, the new bench, besides showing the particulars for the butted renewal,
must show above them the total depth to the toe of the original pile. '

For example ~/oxv-Y&-Indicating thak toe of original pile is 35ft.below bottom of bench.

8 |._Indicati ‘ : ,
e [bslisatiog shatipllo,xan huttgaliced S below

Roman figures are only to be used in marking the depths of piles below bottom of bench.
Arabic ﬂ'gures I-50 with the equivalent Roman Figures are tabulated herewith.

This plan supersedes plan NoF293. L
E 4

VICTORIAN RAILWAYS ~ WAY 8 WORKS BRANCH W | apopren
CHIEF CIVILENGINEER

BRIDGES AUG.1941.

MARKING OF MILEAGES,PIER NUMBERS, chEoREReY PLAN No

DEPTH OF FOUNDATIONS & RENEWALS.
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APPROVED TIMBERS FOR PILES
n northern distriets - Irombark, Red Gum and Grey Box.

In southern distriects - Ironmbark, Red Gum, Grey Box and
Yellow Stringybark.

LENGTHS FOR ORD§§§N§ aré to be fixed by consideration of depth in ground
of existing plles, height of pler and length of cut off required. Where
depth of existing piles in ground is not obtainable local cireumstances
are 'to be teaken into account - usually 15' to 20' in ground is sufficient

allowance.

PREPARATION FOR DRIVING. Toes of plles are to be carefully pointed, the
slze of the point belng made to sult local conditions. As a general rule
the size and shape of the point should be as follows -

Material S8ize of point of pile Taper -of point of pile
Sand or elay 4" sgquare 4 to 1
811t or swampy ground 8" to 12" square 8 to 1

Pile shoes are only to be fitted when the ground econtains hard
cemented layers or when the piles are to be driven to soft rock.

Before driving, each pile is to be clearly scribed showing at about
five feet intervals the length in feet from the toe of the pile ”and the
nead of the pile is to be fitted with & ring forged from 3" x 14" steel.

SETTING OUT. Unless otherwise ordered, positions of piles are to be as
nearly as possible in accordance wlth standard drawings.
The height of the cut off of piles 1s to Dbe carefully fixed in
relation to other piles of the pler and the grade 1ine of the bridge.
In special cases positions of pilles and levels for cut off will be marked

out on application to the Structure Engineer.

MINIMUM PILE TESTS. Piles are to be driven to the test ghown in table below.

7' drop of 30 owt.or 10' drop of 20 cwt.monkey released by tripper
10! drog of 30 cwt.or 12' drop of 25 cwt.monkey released by friction drum

Ordinary'soils Soft ground

Plle at least
25' in ground

. Pile at least

{ least |Pile at least 17' in
Pile at 1 Pile av least

10' in ground ound and driving
& §§1formly hard for
: last 7'

‘ e da Test same day Pegt after
Tegt same day‘ Test sam Y 0 havre

Average set
pér dblow of
last 3 blows

‘| Average set per blow

e get Aversage set
Average s € of last 6 blows when

per blow of per blow of
last 3 blows pile 1s driven
last 8 blows continuously without-

; any interval
exceeding 2 hours

1/2 inch 3/4 inch 1 inch ;/3 inch

PILE TESTS (Continued)
If friction drum is in use and pile tests are irregular then a test

should be made with the monkey released by the tripper.

Where tests are not obtained on driving to the required depth and
it is considered that the 48 hour test could not possibly be obtained,
the pile 1s to be spliced and driving continued. Where 1t is considered
that the 48 hour test will possibly be satisfactory it ¥s:.to be ecarried
out and if & close approximetion to that test is obtalned, driving need
not be continued. A note however should be mads of piles ‘on- which
required tests on day of driving have not been obtained so that
observations may be made from time to time of the effect of traffie.

SIZE OF MONKEY. A heavy monkey with & short fall is to be used in
preference to & light monkey with a long fall. Monkeys of less than
25 cwt. are not to be used with friction drum.

szggggying. Care must be taken to prevent damage to piles by an
excessive pumber of blows or by overdriving. Theé symptoms of over-
driving are sudden alteration of penetration +to less than 1/4 inch or
splitting of piles. If the required depth in ground has not been
attained, the pile should be withdrawn and a plle fitted with & shoe
driven. The pile that has been withdrawn may be re-driven if still
sound. If the proper‘depth in the ground cannot be obtained in that
way, & plle should be planted on a conerete base resting on thé hard
stratum that has been before encountered. ) »
Where the driving 1s uniformly hard, damage to.the pile may be
avolded by sinking a pilot hole in the ground at the point of driving,
.~ This hole should be smaller than the diameter of the pile and taken only
to such & depth as will ensure that the pile will reach the depth
required and the minimum pile teat will be obtained for the last 3 feet
of driving. .

REGISTER are to be cut on each plle after driving on a bench ocutin
the solid wood about 5 feet above ground surface or summer water level
on the side of the pile away from the centre line indicating in 3:inch
letters and figures the date of driving and the distance to the toe of
pile from the bottom of the bench. The date of driving is to be in
ordinary numerals and the distance to toe of pile in Roman figures as

indicated hereunder. .

DILE DRIVING RECORD. At the conclusion of authorised pile driving. a
statement 1s to be forwarded to the Structure Engineer giving
particulars of pile driving. Forms for recording this information may
be obtained from the Structure Engineer.
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1. Structural concrete work shall be carried out subjeet to the follewing
instructions. Thesc instructions apply only to concrete made from normal
Fortland cement. Juick setting or rapid huardening cement if specified must
be used as spocially directed.

One set of field equipment for making siump tests and forms for making
compression test specimens should be available in each district apmd will be
forwarded to the various Vorks Foremen's sections as reguired.

PART IX - MATERIALS.

2. gCement required by the Department is subjected to tests by the sngineer
of Tests and fleld teésts of cement are not to be undertaken, If any cemént
has becn damaged or is considered to be of doubtful quality, samples should
ve forwarded to the Kngineer of Tests, and the cemént must not be used
until edvice has been received as to how it may be utiliseqd.

Ceméent ghall be protected from the effects of wecather, damp air or
dampness in the ground snd shall be stored in such & way 43 to permit of
its use in lots In the order in which it s received 3¢ as to avoid an
excesglve time of storage.

3. Fine aggrepate (or sand) shall consist of approved clean, hard, strong,
dQureble, uncoat grains of inert material, free from injurious amounts
of dust, lumps, soft or flaky particles, shale, alkali, organic matter, loam
or other delsterious substances.

4. Coarse aggregate shall consist of approved gravel or crushed stone heving
clean, hard, strong, durable and uncoated particles, free from soft, thin.
elongated or laminated pleces and vegeteble matter. The maximum size of
the oaggregate shall not be larger than one-fifth of thé narrowest dimension
between the forms, nor larger than three-fourths of the minimum clear
distance between reinf‘orcing bars nor of the minimum clear distance between
the inside of bars and nearest reinforcing bar.

Aggregate shall be stored ir such & manner 4s to preveént the intrusion of
foreign matter.

5. jater for concrete shall be clean and free from oil and injurious amounts
of acid, alkali, organic matter or other deleterious substance.

6. Mera) reinforcoment she’l be clean and free from locse scale, oil paint
or other coatings and shall also be free from kinks and bends not shown on
plans.

PART IXI1 - PROPORTIONING.
7. Fixing proportions. Concrete shall be mixed in the proportions by volume
of cement to aggregate as shown on the drawings, except as indicated bolow.

Por jobs on which over 20 cubic yerds of concrete are to be used or where
directed or thought desireblie by supervising officers. the proportions to
be used shall be detérmined by the Structure Enginpeer. For this purpose
samples of 2bout 15 lbs. weight of fine aggregate and 30 lbs. weight of
coarse aggregate -are to be forwarded to the Structure ngineer for
inspection and testing. Care must be taken that the samples forwarded are
truly representative of the apggregates to be used. The proportions of
cement, fine aggregate and coarse apgregate and the quantity of water to be
used, as fixed by the Structure Engineer, are to be adhered to as closely
as possible and any variations found necessary are to be raported.

Measuring. All materials shall be measureéd oy volume. Oné bag of cement

cen be regarded as occupying 1 cubic foot space. The aggregates
shall be measured loose in suilable gauge boxes, barrows or skips.

The quantity of water used with each batch shall be measured and shall be
the minimum neccssary to produce concrets of the regquired cons!stency which
shall be determined by the slump test to be ocarried out as follows-

4 standurd sheet metal form and 5/8" dieamever metal rod will be supplied
with field equipment. The form shail be filled with ooncrete placed in
layers about 4 inches deep and each layer worked 30 times with the bullet
pointed end of rod. e form shall ther be 1liftved off immediately and the

@

settlement or slump of the concrete measured. This nmust not exceed the
velue given in Table No.l.
Table Ho.)l - Consistepcy of Concrete.

Type of Conerete Maximum Slump from 12 inches

¥ass congrete 2 inches
Reinforced concrete -
Thin vertical sections & inches
Heavy sg¢ctions 2 inches
Thin confined horizontal sections 8 inches
Roads and pavements hand f{inished 4 inches
¥ortar focr finishing 2 inches

The exaset amount of materials reaquired to produce concrete of the proper
consistency c¢an only be specified after trial mixes have been made but the
approximete quantities required are shown in Tadble Ho.2, whick allows for
the use of fine sand and clean ecrushed bluéstone of uniform gauge. For
coorse sand, the quantities shown in column headed "damp or wet’ may be
reduced . .

Table No.2 - Approximate quentities of materials required
per _cubic vard of concrete.

y&
Gallons of wWaeier Paper Cuble feet of Sand Maximun
Type bags Gourse size of
of |Conditiorn of Sand| of ["Bono Dry"|Damp or wet| Aggregateaggregate
¥ix. Cement allowable
Dry i Damp et YNo. je.ftic.ydsfe.ftlc.yds [c.ft je.yds

28 22 20 43 14 .52 18 .67 23 -85 2"

30| 24 22 5% 14 .52 | 18 .67 22 .81 1"

31 24 22 63 14 .82 pi:] .87 21 .78 l"

28 | 24 22 78 114} .43 | 153 .58 22 | .81 2

& mere the use of & larger size of appregatve would give economy, the
quantity of water shown as required should be reduced.

PART IV - TLSTIYG OF CONCRETE.
9. Quantity of water to be used shall be checked by slump tests made from
time imé during the progress of the work by the s&';orks gorem&n.

10. Tesgt apecimens. Wnere directed test cylinders are to be prepared in
accordance with instructions in Appendix A. The specimens are to be clearly
marked with waterproof ink or lead péncil with daste and identification marks
and after curing are to be forwarded to the Engincer of Tests accompanied by
standard form to be supplied on application with as much information filled
in as possible. A copy of this form 4s to be sent in direct to the
Structure Engineer at the same time.

1. Tallying. The employe in charge of the concrete gang 1s to arrange to
keep a daily tally of the bags of cement used &nd the batches mixed. These
particulars are to be forwarded at the end of each fortnightly pay perioed to
the Works Foreman who i1s to check the results with the gquantity of concrete
poured .

PART V - MIXING CONCRETE.

12. Mixing. Ho conorete snall b6 mixed while the air temperature is at or
below 35 degrees Fahrenheit or during exceéssively hot weather.

13. Machine mixing. The oconcrete shall be mixed until there is & uniform
dfstribution of the materials and the mass 1s uniform in ocolor and
compositiocn. Only batoh mixers shall be used. Fach batch shall be mixed
for at least one minute after all materials are in the mixer and Ddefore
comménocing to discharge ooncrete. The concrete sgshall be completely
discharged from the mixer before comméncing recharging.

The machine, including the engine, must be kept clean and the mixer drums
must be regularly washed out and have set concrete removed. Arrangements
muat be made for the repair of holés 4in the mixer drum &nd wear on the
blades . Speed of rotation of the mixer drum should be made to approximate
that fixed by the maker of the machine - usually 14 to 20 revolutions per
minute. The time of mixing. not the numbéer of times the batch is turned
over during mixing, affects the strength.

14. Hand mixing. Conerete shall be mixed by hand only when the quantity to be.
mixed 1s small or when approved. 1t shall be done on a watertipght platform
and the emount of cement used shall be 1C pér cent more than that used for
machine mixed concrote. The cement and aggregate shall first be mixed
together dry by turning over at least three times until the whole 18 of
uniform color. The determined quantity of water shall then be added by
means of a watering cén fitted with a rose while the entire mass is again
turned over three times until it is uniform in color and compositiou.

16. Retempering prohibited. If more than 30 minutes has elapsed since mixing
any batch of conerete or if the concrote has partially hardensd, such bateh
shall not be placed in any structure.

PART VI - PREPARATION OF FORMS AND ggnum, ETC.
16. Cleaning forms and equipment, etc. Before placing concrete all forms and
a1l equipmént for meing and transporting the concrete shall be cleaned, &all
debris removed from the places to b ococupied by the conerete and the
ianterior of the forms shall be thoroughly wetted or coated with & non-
staining mineral oil or soft soap.
Wwater shall be reémoved from the excavation unless otherwise direocted.

PART VIY - TRANSPORTING AND PLACING.

17. Conerete shall be nandled from the mixer to the pluce of final deposit as
rapldly as possible by methods which shall prevent the separation and 1loss
of the ingredients. It shall be deposived as nearly as practicable in its
finel position to avoid rehandling or flowing. The concrete shall be
thoroughly compacted by tamplng, spading or siicing with suitable tools and
care must be taken not to disturd relnforcement.

Placing under water shall de done only when approved . Concreting started
undeér water shall proceed continuously and shall not be disturbed afver
being placed. In general concrete placed under water should have 25 per

cent more cemént than simijar concrete placed in the opéen and in no case
Mm&m&ntmmmmzm eubic vand...

ls. Construaction- foints. . Location of jointe~ shall be planned . in edvanoe as .
far a3 possible and are to be so placed as to lsast impair the strength of
the structure. In bridge piers the joints shall be horizontal and keyed.’
Before leaving the work. the surface of construction joints shall be
roughened. On resuming work, the surface of the set concrete shall be’
thoroughly chipped and cleaned of foreigr matter and laitence. washed with
clean water and painsed with neat cemeni mortar after which concreting may
proceed. When painting with neat c¢ement mortar. the cement must not be
applied within two inches-of the forms. . -

PART VIIT - CURING.

19. Quring. Zxposed surfaces of concreét€ shali be kept moist for a poriod of
seven days after being deposited, particular care being taken during hot
weagher .

PART IX - PORMS.

20: GConstruction of forms. Forms shall be substantial and sufficiently tight
to prevent iea.cage of mortar. ‘fhey shall be 30 supported end braced that
they will not deflect. distort. nor move out of position when filled with
concrete .,

21. Removal of forms. The mirimum time for stripping forms shall be as shown
in table No.3.

Table No.3 -

nimwn Times for stripping Forms

Atmospheric vertieal Bottom Forms of Peams and Surfaces
Temperature Surfeces Less than 6 ft.span | fore than 6 f%.span
Not under 70° F. 2 days 7 days 12 days
From 70% to 50° F. 3 days 10 days 14 days
Prom 50° to 40° F. 5 days 14 days 21 days
Under 40° 10 davs 21 days 28 days

PART X - FINISHING .

22. Finishing surface of congrete. As soon &3 the forms are removed all
wires, ete., shall be out off or s6t beck one inch below the surface and
goncreted with oement mortar. The surface shall not be plastered with
mortar finish unless specially direocted but lean places in surface of
conorete® may have the holes filled with wmortar applied with a trowel
immediately after stripping forms.

DART XI - LOADING.

23. Removal of temp: 3upportsa. Unleas otherwise instructed, temporary
aupports &ré no to beé removed nor live loads imposed on conorete
structures within the periods shown in Table FHo.4.

Table Fo.4 - Minlwum Times for loadiy, rete
Typo of conerete strusture Kioimum time for loading with live loads

Bridge piers and abutments,
walls and membera under

vertical loads only 14 days
Beans, flat slabs and members
subject to bending 28 days
APPENDIX A.

Method of Waking and Storing Specimens of Cement Conorete
for Compression Test.

1. Tesat specimens shall be cast in standard cylindriocal moulds. Each mould
shall be provided with & base plate and top plate having plane surfaces and
a standard 5/8 inch diameter bullet pointed metal rod.

2. Befors use the moulds and base and top plates shall be slightly smeared
with mineral oil to prevent adhesion of the concrete.

3. Conorete for test spocimens shall 1if possible b6 taken immediately after
it has been placed in the work but when this is not posaidle it may be
taken from the barrows or chutes as it is Dbeing deposited in the forms.
All the conorete for each specimen shall be taken from one place. A
sufficient number of apecimens shall be taken at different points so that
the test specimens made from them will give a fair average of the conorete
placed 1o that portion of the structure gelecved.

In securing specimens the conorete shall be taken from the mass by &
shovel or similar ijmplement and placed in & bucket or other suitadble non-
absorbent receptaole, for transporting to the place of moulding. Care
shall be taken that each test specimen reépresents the total mixture of the
concrete at that place. Different specimens shall not be mixed together,
but each specimen shall make one test.

4. The receptacles containing the samples of conorete shall be taken as
quickly as possible to the place selected for moulding test specimens, and
the concrete, after & minimum of mixing such as is necessary to offset any
gegrogation that has occurred during transportation, shall be immediately
placed in the mould.

5. The teat specimens shall be moulded by placing the concrete in the mould
in three layers, each approximately one-third the volume of the mould. In
placin; each soooprul of conorete, thé scoop shall be moved around the top
edge of the mould as the concrete slides from 1t in order to ensure &
symmetrical distribution of conorete within the mould. Each layer shall
be puddled throughout 1its depth with 25 strokes of the bullet pointed end
of the standard metal rod. The strokes shall be distributed in & uniform
manner over the oross-seotion of the mould and shall peuneétrate, in the
case of the upper layers, into the underlying layer. After the top layer
nhas been puddled, the surfoce of the coneretée sghall be struck off with a
trowel and covered with the top ocover plate. The speoilmens shall bde
retained without movement at the place of moulding for 24 hours, during
which time they shall be protected from the eleménts by the same method of
proteotion &s is used for the portion of the work whiech they represent.

6. At the end of 24 hours the moulds shall be removed from the test
specimens.

7. Specimens for testing shall be kept on the work as near the point of
gampling ag practiocadble and receive similar protection from the elements
as is given to the work they represent. They shall be protected from
injury.

}"?’ox‘ 28 day tests, specimens shall be sent to the »sngineer of Testa 7
days prior to the time of the test. For 7 day tests, speocimens shall be
sent to the zngineer of Tests 3 days prior to the time of test. Specimens
are to be carefully marked and packed to prevent damage in transit and
adviceé of consignment promptly sent so that there may be no delay in
receipt of specimens.
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LIST NF FASTENINGS REQUIRED FOR 90LB & IOLB LAYOUTS "V NOSED POINTS WITH TIEPLATES.
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LIST OF FASTENINGS REQUIRED FOR 90L8 & HOLB LAYOUTS V" NOSED POINTS WITH TIELLATES.
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L/ST OF FASTENINGS REQUIRED FOR 90LB & IIOLB LAYOUTS V" NOSED POINTS WITHOUT TIEPLATES.
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