—amarab sy

$6é
APPENDIX NO. XIIf
DESTRUCTION OF EXPLOSIVES

i. The destroction of explosives will be carried out oply unnder the
supervision of the Sub-Divisional Officer,

2. Gunpowdél_' may be rendered mom-explosive by being thrown
into water preferably hot which dissolves the salipetre

3 Cartridges of dynamite should be laid out in & continuous line
an inch (25 mm.} betwean each cartridge of the cartridge wrappers and
any other available papér, over a lint of shavings or dry straw, spaked in
kerosine of similar oil to aceelrate combustion.  The line of shavings, etc,
should be prolonged about 20 feet (6 metres) bevond the  dynamite and lit
with & shott length of safety fuse, the operator guickly rétiring to a  safe
distance. Notmore than 501bs. (22.5ke.) of dynamite should be destroyad
zi a time  and a clsar space of bat® gronnd about 100 yards (100 metres)
all round, must be selected for the purpose.

4. Safety fuse can be destroyed by burning in lengths, in the open
under suitable precautions. '

5. Detonators should he thrown info deep water two or three  ata
time, ot they can he dastroyed by burning, under suitable  precautions,
after having been seaked for 48 hogrs in miperal oil.
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APPENDIX NO. X
FRELIMINARY TEST FOR COMPRESSION STRENGTH
OF CONCRETE
1. Secope :
i.l. This method covers | compression tesis on tonerete made in

a laboratory where accurate control of quantities of materials and test
conditions is possible

2, Test Specimen :

21. ‘Test specimens shall be either cubes or cylinders whose sizes
shall be as given in Table.

3

i

TABLE SIZES OF TEST SPECIMENS
Size of specimens
Maximum size  of Lubes Cylinder
Coatse _Aggregates! .
vrm, in, Dia. imn Height
cm, cm. in.

Mot exeeeding 3/4 in,

{20mm.) Greater

thao 3f4in. (20 mm.) 10x10x 10 dx4xar 15 6 30 12
but not exceeding 1}

i, (385 mm.) o ISXI5XKIS 6x6x6 13 6 30 12

.. Greater than 1} in.

{38 mm.) after et
scresping or  hapd
picking ageregates
gréater thap 1% in,

(38 mm) o IBXISXI5 6X6%6 15 6 3 qs.

*The size of the cabic Specimen shall be gonerally 67 X 67 % 6" (15 em, x
15 em. X 150m.) and this srze shall be preferred to 4" X4° X 4" (10 cm. %
10em, X 10cm.) Whers prior consent of the engineer-in-chargs has been,

ggtain)ed. the sizeofth. specimen may b6 47 < 4° X 410 em, X 10 om. x
oy ]
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_ 232, Moulds for test specimens shali be rigid and of metal, with
Inner surfaces accurately machined. . Each monld shall be provided witha
metal base having a smpbth machined surface. Means shall be provided
for secyring the base plate to the mouid.

3. Materials :

- 3.1. Th¢ materials and proportions used in making the test
specimens ipcluding the water content shall be similar in all respects to
those to be used in the work. The cement om arrivel at the labotatory
thall be mixed dry either by hand or in & snitable mixer so as to ensure
uniformity, carc being taken to aveid the intmasion of foreign mattet, and
then stored in air-tight containers.

3.2, All paterial shall be brought to a temperature of 81°44° F
(27 £2°C) before bhegining the tests. The aggregate shall be dry.

23. The quantities of czm3at aggregate and water for ¢ach batch
shall be determined by weight to an acenracy of 1 in 1000

4. Preparation of Test Specimen :

4.i. The concrste shall ke mixed by hand or im 2 small batch
mixer in-such a manser asto avold loss of water. If  the concrete is
mixed by hand, the cemeni and fine aggretats shall be  first mixed dry
until the mixture is uniform ip  colour, The coarse agoregate shall then be
added and mixed with the cement  and {ine  aggregate. 'Water shall then
b2 addsd and the whole mixed thoroughly until the resulting concrete is
uniform in colgur, and in no case for less  than two minutes, If a batch
mixer isnsed, all materiais may b2 placed  together in the mixer and mized
thoroughly until the resulting coactete I8 uniform in ¢olour, and in no
case for less than two minutes,

4.2, The interior surface of the mould and base plate shall be
lightly oiled before the cpacrele isplazed  inthe mowld. Yest specimens
shall be mouldsd by placing the fresh  consrste in the mould in three
layers, each approximatsly oas third  the volume of the mould. Inplacing
each scoopful of coasrste, the scoop Shall be moved round the top  edge

of the mould a3 the conersie slids from it in order to insure Symmeétricsl
distribution of coacrele within the mould. Each laver shall bs rodded 25
times with & { in. (16 mm.) rod, 24 in. (.06 motre) in leagth, buliet
pointed at the lower end. The strokes shall be distributed in a uniform
manneér over the cross section of the mould and shall penetrate into the
nnderlying laver The bottom layer shall be rodded throughout its depth.
After the top layers has been rodded, the surface of the congrete shall be
strack off with g2 trowsl and coverad with a glass plate at least } in
(6 mm.) thick, orwith 2 machined metal plate, which may be later used in
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Bapping the test specimén. The whole pracess of moulding shall be carried
out in such 2 manner as to preciude the alteration of the water cement ratio
of the concrete by the loss of water eilher by leakage from the bottom or
overflowing from the-top of the mould.

4. 2.1. Where it is proposed to use mechanical vibrators for com-
Pacting the concrete at the site of work and to zllow increaseqd stresses in
eccordance. with specification No - 10.7 the test specimens may be com-
pacted with a mechanical vibrator., :

4.3, Capping of Cylindrical Test Specimen ;

- 4. 31. Two to four hours after moulding the cylindrics] test speci-
mens, if made in metal moulds, may be capped with & thin cap of neat
cement paste. The cap shall be formed by means of 4 piece of plate
glass.} in. (6 mm.) thick, or a machined metal plate ¥ in. (13 mm.)
thick and of asize 2 to 3 in, (33 te 75 mm.) largxr thap that of mogld,
The plate shall be worked op the “ement paste until the plate rests on
top of the mould, The cement for capping shall be mixed to 3 stff paste
from about 2 to 4 hours befors it is to be used in order lo avoid the tep.
dency of the cap 1o shrink, Adherion of the conerete to the fop and
bottom platl;‘-§ ey be avoided by coating them with heavy oil or grease,

4. 3.2, If cylindrical specimens are pot capped with peat cement
paste, they shall he capped belore testing in sueh a mannsr that the ends
ave prefoctly plags and at tight angles to the axis of the cylinder, The
material used for capping and the thickness of the cap shall b+ spch
that the capping will not flow or fracture under the loagd.

4. 32, I is desirable that the capping material should have a valye
for modulys of elasticity equai to or Sreater than that of the conerste ynder

5. Cering and Storage of Test Specimen =
]

5.1. Immediate the motlding is complated, the moulds, containing
the test specimens shall be placed in moist air of at least- 90 per cent
relative humidity and gt a femp3tature of §1°L4°F (7°420°C) for
244-1 hour. After 24 hours, the test Spalimens shali be ramoveq from
the moulds ,marked and placed in syturated lime solution at w temperature
of 8I°L4°F 27 12°CY watil required for test,

& Method of Testing :

6.1. Thetests shall be made at the age of the concrets corresponding
ta that for which the strengths are spacified.

6.2. Compression tests shall be made immediately upon removai
of the concrete test specimens from the Suting roem, i.e., the test specimeng

shallbaloaded in damp eondition. The dimensions of the test  specimeps
shall be mezsured in mitimeires acourgts to 0.5 mm.
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6.3. The metal bearing plates of the testing machine sijail be- placed
in contact with the ends of the test specimens, Cushioning materisls shall
not b used, In the case of Cubrss, the test specimens shall be placed ig
the machine in such 2 manner thgt the load is applied to the siges of the
Specimens as cast. An adjustable bearing block shall be used to transmit
the olad to the test Specimen.  The size of the bearing block shall be the
same or slightly larger thap that of the test Specimen. The upper or lower
séction of the bearing block shall be kept in motion as the head of ihe
testing machins is brought to 2 bearing on the test spercimen,

6. 3.1 The load skall be applied axially without shock at the rate
of approximately 2,000 Ib.jeq.in. (140 kg./5q. cm.) perminute, The totg]
indicated by the testing machine at fajjure of the test specimen shall
b¢ recorded and the unit compressive strength caleulated inlb. persq. in.

may¥ be accepted as the compressive sirength of foncrete  provided the
diffsrepce between the maximum and minimurm Stréngth of the three
SpEoimens does not exceed I5 per cont of the average strength. If the
difference exceeds 15 pererat of average Stréngth, repeat tests shal] be
mad® uniess the migimum strength is greater thap the strength specified
It paragraph 3 of Specification No. 10.7, '
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APPENDIX NO. XV
WORK TEST FOR COMPRESSION STRENGTH OF CONCRETE
1. Scope:

1.1. This method 15 initnded to apply tothe moulding, sioring
and testing of comprission test specimens of concrete sampled from
concrete  being used in construction.

2. Specimen &

-2.1. Test specimens shall be either cubes or cylinders whose size
shall b& a5 given in Table.

TABLE—SIZES OF TEST SPECIMENS

Sizes of spetimens

Maximum siee of

Coarse Aggregates Cubes Cylinders
Dia meate: Height
oI in em.  in cm, in

Not exceeding 2 in.
{20 mm.} I3 10 10 444 13 & 30 iz

Greater than § ir. (20
mm.) bt not exceed-
ing [Fin. (38 mm.)  15x15%15 6x6x6 15 6 30 12

Greater then 13 in.

(38 mm.} after hand-

picking aggregates than

greater 13 in. (38mum.) 15x 1515 6x6%8 15 & 3D 12

2.2. The moulds for test specimens shallbe meade of non-absorbent
matetial and shall be substantial enough to hold their form during the

*The size of the cubic specimen shall be generally 636" 6" (15 cm. X
15 om. X 15 cm.) and this size shall be preferred to 4" x 4" % 4°(10 om. 3 10 ¢m.
x10em). Where prior consent of the Enpinger-in-charge has been obtained,
1he size of the epecimen may be 47 x 4" x 4" (10 cm. % 10 601, X 10 em.),
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™ culding of the test specimens. They thall not vary from the standard
di mensions given under 2,1 by more than gre percent. The moulds shal]
bé so constrycted that there wilibe no leakage of water from the test
specimens during moulding.

Note—Satisfactory moulds can b6 made. from machined fron or steel

castings, machined steel water pipe, cold drawn steel tubing
ralled metal plates o galvanised iron.

2. 2.1. Each mould shall be provided with a base plate having a
plane syrface and made of non-absorbent material. This plate shall be
large epough in diameter to, support the moulds properly with leakage.
Glass plate not less than § in, (Smom.) thick, or planed metal not less thap % in
(13 mm.) thick, shall be used for this purpose. A similar plate shall be
provided for covering the top surface of the test Spesimen when moulded.

3. Sampling of Concrete

3.1. Samples of concrete for test specimen shall be taken at the
MiXET, OF In the case of ready mixed concrete from the transportation
vehicle during dischatge.  The sample of concrete from which test £peci-
meng are made shall be  representative of the entire batch. Such samples
shall be obtained by repeatedly passing a scoop or pail through the dischar-
ging stréam of concrate, starting the sampling operation uptil the entire
batch is discharged. The sample thus obtained shall be transported to
the place of moulding of the specimsn and to counteract segregation, the
conorete shall be mixed with a shovel until it is uniform in appearance,
The location in the work of the batch of conerete thus sampled shall be
noted for future raference. In the case of paving conerete, samples may
be taken from the batch immediately after depositing on the sub-grade.
Al least five samples shall ba taken from different pottions of the pile and
these samples shall be thoroughly mixed before being used to form the
test specimen.

4. Preparation of Test Specimen’

4.1. The Interior surfaces of the mould and base plate shall be
lightly oiled before the concrete isplaced inthemould. Fromthe sample
of concrets obtained as described under 3. 1, the test specimen shall be
immediately moulded by one of the following methods :—

{a) When the job conerete is compacted by ordinary methods, the
iest specimen shall be moulded by placing the fresh concrete in the
mould in three layers, each approximately one third of the volume
of the mould. In placing each scoopful of concrete, the SCOOP
shall be moved areund the top sdge of the mould as the concrete
there slidesfrom it, in order to ensure a uniform distribution of

Y
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concrete with the mould.  Each layer shall be rodded 25 times:

with 2 § in. {(16mm) rod, 24in. (0.€m.) in length, bullet
pointed  af the Jower end. The strokes shall be distributed

in a uniform manner over the cross section of the mould and

spall pemetrate into the underlying layer. The bottom

| layer shall be rodded throughout its depth. After the top layer

has been Todded, the surface of the conzrete shall be struck off
with a trowel and covered with a glass plate at least § in. (6
rant.) thick or a wachined metal plate which may be laterbe used
in.capping the cilindrical test specimens. The whole process of
moulding shall be carried outin such a manner as to preclude
the alteration of the water cement ratio of the conerets,
by loss of water either by leakage from the bottom or  overfiow
from the top of the mould.

{(B) When the job conerete is placed by vibration and the copsistency

of the concrets is such that the test specimens cannot be properly
mouvlded by hand rodding as described under (a) above, the
specimens shall be vibrated to give a compaction cotresponding
to that of the job concrete.  The fresh concrete shall be placed
in themould intwo layers, each approzimately half the
vohume of the mould. In plecing each scoopful of conerete, the
scoop shall be moved atound the top edge of the mould as
the concrete there slides fromit, Inorderio emsure a symme-
trical distribution of concrete within the mould. Either
ipternal or externsl wvibrators may be nsed. The vibration
of éach laver shall not be continued longer than is necessary to
secure the required density. Internal vibrators shail be of approp-
raite size and shall penstzate only the layer to be compacted.
In compacting the first layer the vibrators shall not be
allowed torest on the bottom of the mounld. In plecing  the
contrete ‘for the top layer, the mould shall not be fillsd to
the extent that there will be mortar loss during vipration, After
vibrating the second layer, enough concrete shall be added to
bring the level above the top of the mould. The surface of
the concrete shall then be struck off with a trowel and covered
with & glass or steel plate as specified under (@} above. The
whole process of moulding shall be carried out in Such 2 manper
as to preclude the alteration of the water cemet ratic of the
concrete by loss of wates either by leakage from the bottom or
overfiow from the top of mould.

4.2, Capping of Cylindrical Test Specimen:

421 Two tofour hours after moulding the cylindrical test Speci-
mens, if made in metal mould, may be capped with a thin cap of peat
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cement paste. ' The cap shall be formed by means of 2 piece of plate glass
tin. (6 mm.) thick, or a machined metal plats I in. (13 mm.) thick
and of asize 2to3in. (50to 75 mm.) large than that of mould. The plate
shall bt worked on the cement paste until the plate rests on top of the
mould. The cement for capping shall be mixed to a stiff paste 2to 4 hours
before itis to be nsed, i order to aveid the tendency of the cap to shrink.

Adhesion of the concrete to the top and bottom plates may be avmqf:d by
coating them thh hoavy oil or grease,

4.2.2 If the cylindrical specimens aré not capped with neat cement
paste, they shall be capped before testing in such a mannet that the ends
are perfeatly plane, and atright amgles to the axis of the cylinder. The
material used for capping and the thickness of the cap shall be such
that it =il oot flow or fracture under the load.

4.23 Itisdesirable thafthe capping matetial should have a value
for modulus of elasticity equal to or greater than that of the concrete under
fest,

5. Caring and Storage of Test Specimen:

5.1 In order to afford 1easopably upiform temperature moist
conditions during the first 24 hours for curing the specimens and to protect
them from damage, the moulds shall be covered with wet straw of gunny
sackipg and placed in a storag® box so comstructed and kept in such a
position on the work that its air temperature when containing concrate
specimens  shall remain between 72° to 91° F (22° to 33°-C)
Other suitable means which provide such temperature and moisture
copdition® may be used.

Nove —It is guggesied that the storage box be made of 1in. {25 mm) dressed
tonpued and grooved timber, wall traced, with battens to avoid warpmg.
The box should le well painted inside 2nd ougside and should he
provided witha hleeged coverand padlock.
The test specimens shall b¢ 18moved from the moulds atthe epd of
24 hours and stored in a moist condition at a temperatere within the rangs
of 76" to 86° F (24° to 30° C) until the time of test. If storage in water
s desired, 2 saturated lime solution shall be used.

6. Method of Testing'

The specimens shall be testad in accordance with procedure described
in paragraph & of Appendix,

7. Standard of Acceptance:

The standard of acceptancs shall be the same as described in pa < agraph
7 of Appendix XTV.
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APPENDIX NQ. XVI

DETERMINATION OF CONSISTENCY OF CONCRETE

BY SLUMP TEST
1. Scope:

11 This method covers test for determining the consistency of
concrete samples from concrete being used in construction.

2, Specimen :

21 The test specimen shall be formed in & movid in the form of the
frustum of 2 cone with internai dimensions as follows r

{a) Bottom diameter 8 inches (20 ¢m.),
(8) Top diameter 4 inches (10 cm.), and
{c) Height 12 inches (30 cm.)

The bottom and the top shall be open, parallel to sach other, and
at right angles to the axis of the cong, Ths mould shail be provided with
suitable foot plecss ang handles. The internal surface shall be smooth,
2-2  Care shall pe fak

en to ensure that z Tepresentative sample is
taken.

3. Sampling of Concretfe:

3+1 Samples of soncrete for test g

mizer, orin the case of ready-mixed concrete, from the fransportation
vehicle daring dischargs, The sample

of cotizrete from which test speci-
mens are made shall be Tepresentative of the entige batch,  Such samples
shall bz obtained by repeatadly passing a SC00p or pail through the dischar-

ging stream of Goncrete, starting the sampling operation of the beginning
of discharge and repeating the operation untilthe entire bateh ig discharg-
ed. The sample 1hys Obtainad sha]l be transported to the Place of moni.
ding of the spesimen, and to Gounteract segregation, the conorete shall he

inappearance. The location in

thus sampled shail he noted for future
refersace. Inthe case of paving “oncrete, samples may be raken from the

batch immzdiately aftsr depositing on the Sub-grade. Atleast five samplag

Tent portion of the pile and these samples shali be
sfore being used 1o form the test apecimen,

pecimens shall be taker ot the

the work of the bateh of conorets

4. Monlds:

4-1 The internaj surface of the mould shal] be thoroughly clean,

ment befpra tommenging the tegt,




5. Procedure:
5.1 The mould shall be placed on a smooth, flat, non-absorbent
surface. The operator should hold tke mould firmly in place, while it

is being filled, by standing on the feot-pigces. The mceuld shall be Ffilled -

to about one-fourth of its hieght with the concreie which shail then be
tamped, using 23 strokes of 2 % inch {(I{mm.} diameter steel rod, 2 feet

{0-6 m.} long and bullet pointed at the lower -end. The filling shall be

completed In sugcessive layers simflar to the first, and the top struck offso

. that the mould is exactly filled. The mould shall then be removed by

rafsing vertically immediately after filing. The meulded concrete shall
then be allowed to subside, and the height of the specimen measured after

coming to rest.

52 The consistency shali be recorded in terms of inches (millimetres)
of subsidence of the specimen Juering the test, which is known 23 the

slump.

-
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APPENDIX NQ. XVII

DETERMINATION OF CONSISTENCY OF CONCRETE BY
VEE-BEE CONSISTOMETER METHOD

1. Secope:

1“1 This appendix deals with the determination of consistency of
. toncrete using a Vee-Bee Consistometer, which determines the time required

for transforming, by vibration, 3 concrete specimen in the shape of a
.conical frustum into & cylinder.

2. Apparatus:

2-1 The Vee-Bee Consistometer (see Fig. on page 878) consists of i—
(@) A vibrator table resting upon elastic SGPPOTL.

(5) A metal pot.

{¢)' A sheet metal cone, opeq at both ends; and
) A standard iron rod.

22, The vibrator tabie (G) is 380 mm. long and 260 mm. wids
and is supported on rubber shock absorbers ata hieght of about 305 mm.
above floor level. The table is mounted on 5 basge (K} which rests on
three rubber feet, and is equipped with an electrically operated vibrometer
mounted under it operating on either 65 velts or 220 volts, three phase, 50
cycles alternating current. A sheet metal cone (B) oper at both ends is
placed in the metal pot (&) and the metal pot is fixed on to the vibrator
table by means of two wing nuts. (H). The sheet cone is 30 cm. high and
its bottom diameter is 20 em.  and top diameter 10 em. A swivel arm
holder (M) is fixed to the base and into this is telescoped another swivel
arm (N) with funnel (D) and guide sleeve (E}. The swivel arm  can be
readily detached from the vibratin grable. The gradvated red (J) is fixed
on the swivel arm and at the erd of the graudated amma glass.
disc (C) Is screwed. The graduvation of (ke scale on fke red records the
slumps of the concrete core in centimetres and the volume of concrete after
vibration of the cone in the pet. The standard ircn red is 20 mm. ip

diaweter and S0Cmm,  iplngth. The electrical ¢CUEIert mounted on
the base of the comsistometer consists of a fized plug and comnecter for

the electric supply cable, plug and socket contsets for the detachabie cable
connected to the vibrometerandz cantrol awiteh.

3. Procedure:

3_-1. A slump test as deseribed in Appendiz XVI
the sheet metal evlinderi

to the swivel arm is mo

is performed ip
cal pot of consistemeter. The Zlass dise attached
ved and is placed juts on tp of the slump cope
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F1G:) VEE~SEE CONSISTOMETERL TYPE YABL

in the pot and before the cone is lifted up the position of the concrete Cons
is poted by adjusting the glass disc attached to the swivel arm. The cong
is then Tifted up and the slump is noted on the gradualed Tod by lowering
the glass disc on top of the comcrete cone. The electrical vibrator is then

‘switched on and the concrete is allowed to spread outin the pot. The

vibration is continued until the whole concrete surface uniformly adheres

1o the glass disc as indicated in figure and the time taken for this

to be attained is noted with a stop-watch. 'The time is recorded in seconds.

- 4. Regult: -~
4.1. TEhe consistency of the comcreté s expressed in Viee-Bee

. degrees which are equal to the time in seconds under 3.1

4.2, The required slump is obtaineéd on the basis of the consistendy
scafe given in Table below, '

4.2.1 Thecurvein Fig. 2indicates the relationship between slump

- in om. and the degress covered by the consistency scale given in Table
- below.
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Characteristles.

Mumber of
Conslstency Vee-Ree
. Dezgress
e
Motst Barth 40 t0 2510 20
Very dry L. ta15to I
o D . 10te Tt 5
Plastic o Stod told
Sem-[lufd o 3te2wel
d
Fluid .. Morelluidithan |

particles ©f coarse sffregate
la ths concrete axe adhesive
but concrete  Joes net clot.
Risk of segcegtlon. '

Conerete has the Consistency

weary stiff porridgs, forms 2
stiff mound when duroped, snd
biely tends to shake or roll
tgelf to form an  abmost howi_
zontal surfzoe when convayed
for a loog time o, 585, & wheel

Barrow.

Conorete has the comslstency of
stiff porridee, forms 2 mound
when dumped, snd shakes or
rolls iteslf to form a hor{zontal
surface when cooveyed  for
2 long vme In, 22y, = wheel
barrow. '

Concrete von be shaped into 2
Ball between 1he palms of the
hands she adheres to the skin.

Concrate czonot be rolled inlo
2 Ball between the pelms of
the hands, but spreads oul
even though slowly, and with-
out a fecting the cobesion  of
the copstityents so that sefre-
gatfon does not coont.

Clontrete spreads out repidly and
segregation takes place.
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APPENDIX NO. XVHI
UNTESTED STEEL FOR REINFORCED CONCRETE WORK

- 1. Untested steel obteined through relistle agenis in sealed bundles
may be used without test only in case of petty works and village road
bridges or culverts up to 12.0, span. Safe tensile strength of this steel
should not be taken in excess of 160G0 Der sq. inch (1120 kg /sq. cm),

2. Untested stéal 'm_a:.r ke ueed in tase of V, R. bridges upto 20 ft,
(6 metres} span subject to the following conditions

(i} Safe tensile strength of steel should not be taken to be in
excess  of 16000 1b./sq. Inch (1120 kg.fsq. cm.) o ‘that
determined by a yield point test allowing a factor of safety
of 2.2 as described in para 5,

() The bars should be capable of bent double when cold without
fracture to a radius not greater thap 1% times in diameter
of the bars over I inch (25 mm.} dia. or a radins equal
to one diameter if 1 inch (25 mm.) or less.

3. In case of important works, class A, class AA and higher
loading Road Bridges, and for all spans larger than 20 ft, (6 metras) the
untested stecl shonld be subjected to the following tests before it is used

{) Tensile test,

(8) Cold bend test.

Tepsile tests shall be cartitd out in accordance with Ipdian
Stapdard : 1608 in a laboratory where adequate arrangements exist for
testing steel. Safetensilestrepgth of steel shallbe takenas t of a ultimate
tensile strength subject to a maximum of 16000 Ibfsq. inch (1120 kg. feq.
¢m.). Cold bend test as described below shall be carried out nersonally
by engineer-in-chargs i—

The test piece shall withstand, without fracture being deoubled

over ¢ither by pressure or by steady blows from a hammer

until the two sides of the pisce are paralleland, in the ¢ase
of bars above 1inch (25 mm.) in diameter, the internal
Tadius i3 pot greater than 13 times the diameter of the
bar, and in the case of bars of 1inch (25mm.) and under
in diameter, the internal radius of the bond is not oreater
than the diameter of the bar.

4. Number of tensile and cold bend test,—One test in either case
shall be made from every 10 or part of 10 bundles in any consigament of
untest ed bars,

-
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5, Determining yield . point of steel bave af site.— ]
() A segment of a circle of given radius is oyt out exactly i
-+ wood and if used frequently should be lined with steel,

- (i) A straight untested bar is bent down over the curve and releassd. -
Tle barwill strengthen outinpart. The remaining curvatnre
is measure to calculaie the vield point. InFig. 1 is shown
the bar befcere and after bending :

} L

4

Fig: |}

(i) To the radius of curvature of the bar after jts rele@se cam be
.. determined . as follows '

Fix two nails at & distance S inches apart and draw 2 line to
join them &s shown in Fig. 2. Bring the curved bar into
contact with both nails on the same side and measure b the
hcig.hiil of the arc.

Then rgm""""-'".r'—
. ~ 8k 2
IF QY is the stress at yield point,

ED
QY = e e rotd

2 5]
Where B 55 the medulus or elasticity  and is equal fo 30X 100
1bs./sq. in.
D=-diz of bar, r;=Radius of curve over whichbar it beat. ¢ can
be caleulated from the relation.

L (—I07) i1 i 5
4 b 4 3600 &
.|
F G d Mg — — s ¢ W
' 3

If 1 has been caleulated, cos ¢ be obtainec from Fig. 3.

h [

N

i
¥
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APPENDIX NO. XIX

METHODS FOR SUPERELEVATING THE ROA
SURFACE AT CURVES |

The superelevation is byilt into 2 road in two stages. In the first
stage the camber is neuteralised gradually till the road has onc straight
line slopt from the inmer to the outer edge. Inm the second stage,” the

straight line slop is gradually increased il the designed superslevation
is attained.

“

The change from a camberad section to 2 straight line cross slops is
¢ffected by progressively decreasing the inclination of outer slope tangen-
tial to the curved crown until it reaches the hotizontal and then progres-
sively increasing it until it conincides with the mclination of the inner
slops (Sez figure 1 and 2). This ‘method is open to the objection that
difficulties with surface drainage are introduced umless the

OUTEE BOSE Lguglg

SUTER A0S LEYES

SWET Mg Tee fRowm
o t
Louwp The comwk WARR vl EDGL

Fia:) F14: 2

iNEZE ROOL

ROTaTing Teo OUTRE SvoPE

road has a good longitndinal fall. It has, however, the following
advantages:—

(@) The outer half of the curve can be  brought to level before the
start of the curve, so that no point in the curve will the sgrface
have 2 negative  superelsvation.

(#) It doesmot call for the use of special templates and point of
elevation of the outer edge can bhe easily calculated.

Another method kmown as the diagonal crown method which
consists in progressively shifting the crowp towards the  outer edpe and
extenslon of the inner slepe until the crown is completely run of the
width of the pavement. _Adoption of this_method necessitates the starting

" of e Shiff after the start of cutve and 15 ot tecommended.
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(%) To obtain reasonable results following figures form v, may be
used in case of round mild steel bars:—

Dis of bar Radions of curavture  (xy)
: over which the bar should
be bent.
inch mm inch
$ tod 10 to 12 24
§ 16 40
ito % 20 to 22 55
Ltol 1} 25 tp 28 ]
100
(v} The permaneat height of the arc should be about half of the
original curve,

{(vi) Safe tensile stress should have a factor of safety of 2.2 over
yield point stress.

(vii) Fxamples—A §inch (10 mm.) diameter round bar was
bent with np=+48". Measured valpe of F=0.65 in. and of

S=39.4 in.
T 39.42 0.65 _
+ = 300 in.
Ex0.65 2
X —iB
4 200
From Fig. (3) cos ¢ = &0
30 1063
therefore QY-——e .06 = Say 7,00001b/5q. inch

234848
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After the profile of the pavement has beanbroughiso & straight line
slope, the designed superelevation conld be obtained sither by:—

(1) Progressively revolving the alope sbout the céntre line, thusg
simuliansously depressing the inner edge and elavating the
cuter edge.

OR

(2) Progressively revolving the slope about the inner edge raising
both the centre and the outer edge simuitaneously.

‘Method (1) maintains the grade of the centre lne without
inducing bumps in  the longitudinal section and therefore is prefarable
Method (2) is suisable for flat Iocation to prevent drainage difficulties, in
cuts, and in approaches to bridges on trestles.

(Taken from Chief Engineer’s Technical memo No. 5 on *Road
Carves®™).
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- ot Sdmplings aggﬂ%gkt'é"fnﬁ-L‘abhratﬁrj"I’é'stihg'" KM

1. The procedute cutlimed herein shonld ba followed 1o ‘obtain

samplés of bothi coarse'and fine: aggregates for laboratory tests: - “The. task
of obtaining a truly répresentative sample of agpregate s considergbly
camplicated because af the segregation that takes place whian the egEregate
is hand Jed. ormoved, ' - S
3 Sifnpling ffom sand stock iles should start at equally spaced
POInts alotig the bottom of the pilé and proceed upwaits, at equal interyals,
‘over the sides and top: thiscovering the ertire heap. If only part  of
the ils 15 'f;i"‘b_e used fof a portion of the job, Just the part to he used |
shiould' be semipled, ' _ _
CW ""_‘l;i_racfi'ifibje."'gré:"rél samples frot ‘stock plies should be taken

 with & spacified - fibe  sampler, Generdlly samiples consisting of

witetial from  well berieath the surfece ' obtiined with 2 shovel, shall be

msidefed satisfactory. . By Folding a short peace of board against the pile
just above the pont of sampiing, the inclusion of unwanted surface
material can be avoided. :

.3, Sa-mple_s from. railway wagons shonid, preferably; be . taken at
points equally spaced on straight lines along the sides ang centre of the
wagon. The size of the samples will depend on the size of the wagon,
the number of points from which samples are taken, and the maximum
" garegate particles.

zefsatﬁéﬂagrd&tﬁ? sanipler should be used for sand, and whep possi-
ble, for coarse aggregate. The mrbe sampler is & stes] pipe about 2
inches in diameter and 6 feet long pointed at the lower end and having
2 hardle at the top. A series of openings is puncked along the pipe in
such a way that 2 Iine of “earg™ projects from one side of the openings,
The sampler tube is forced into thezggresate as ar ag possible; mirned
untii the ears, have scooped sufficent material into the tube for a sample;
and then withdrawn, keeping the openings on top.

Usually i1 may more comvenient to take Tepresentative -samples
when the material is being loaded fnto or urloaded from a wagon. If
loading or unloading is aone by hand, a fairly representative sample may
be obtained by taking a shovelful at regular intervals; provided carelis
taken that the larger pieces do not toll off the shoval, Ir wagons are
mechanically Joaded or unload ed, sanples should betsken at regular
intervals,

4. 'To secure representative szmples of aggregate from a comveyor
belt, samplisy should be doze over the complete cross-section of supply
sireaxn it 2 sHort period. Samples should be taken at regular intervals
until the whole supply has teen sampled. Tte number and size of such
saimple will dépent on the quantity and uniformity of ihe aggresate,

Sampling from
stock piles,

Sappiling from
railway wagons,

Sampling from
conyevar heltys
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5. The sampls obtained from aggregate supply should be reduced
1o tesh sampls by quartering or splitting.as desctibed below —
- (8. Guartering method.,—Place the sample on a hard, ¢lean surface
where thers-will be neither loss of - material. mor addition - of: foregin
matter. Mixthe samplethoroughly by turning the entire. Jot over three
times with. & shovel. Witk the third. or last tirning, the entire :sample ‘
should be shovelled into a conical pile by depositing each shovelful on
top of the preceding one. The conicsl pile should be then flastened
t & nniform thickness and diameter, so that after the pile has been
qué:mmd. each quarter will contain the material o_ﬁginal}y. m i3, The
flatened mass should be then marked into quariéts by two lines that
inter-sect at right angles 4¢ the centre of the pile. Remove two diagonally
opposite quarters and brush the cleared spaces clean, The remaining
material should bo mized and quartered successively umib.the sample is
reduced to 50 pounds or less. - The sample should be furt er tednced to
the desired size by passing it through a sample splitter, one-half being
discarded and the other half spilt again.

(6) Sample splitting.—The entire sampls should ba pdssad through
a sheot metal sample splitter. One-half of the split szmple shaold  be sel
aside and the other half split again. This procedure should be repeated
until the sample is reduced to the desired size.

Detailz of the standard sample splitter are shown in figure below -

.
e owpe® LinKw

- L= e
Eow Ly 1.
‘?fﬂihﬂ E"?thwr;r:: *
BrpuLnd

Fiz: SamPie. SPLITIERR.

. Coarse aggregate samples should be teduced to test specimen size
by the quartering method only. With aggregate larger then 2. inch size,
it may be more convenient and desirable to hand-pick the sample. In
gucha case care shoul dbe taken fo obsain & representative sample. Samples
of sand should be rednced to test size by the quartering method or use of

& sample splitter,
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APPENDIX XXI

. .~Absttract of regulations for the -electrical eghipmien: of
buildings of the Institurion of Electrical Engineers,
London referred to In the specification
' no. 31,1 (clause 2)

DEFINITIONS

1. Consum&r’s Terminals.—The pression  ‘“‘copsumer’s terminals’
means the ends of the electric conductors situated Upon any consumer’s
premises and belonging to him, at which the supply of energy
is delivered from the service lines.

2. Mediom .Presém"é.—'.[he expression ‘mediom pressure’  means
& pressure -between- conductors normally exceeding 230 velts, but ot
exceeding 650 volts at the point at which the supply is delivered.

3. Low Pressure.—The expression ‘low pressurg’ means 3
pressure between conductors normally exceeding 30 volts in the czse of
alter:j‘;}‘.infg'cm'rent'and 100 volts in the case of direct current, but not
exceeding 250 volts in either case at be point at which the supply is
delivered.

4. Extra Low Pressure.—The expression ‘extra prassure’ means a
pressure between conductors normally not exeeedipg 30 volis in
the case of alternating current, and 100 volts in the case of direct current,
at the point at which the supply is delivered. '

Note ;—FPressure emd FreQuencies :—The British Standard frequency
for alternating current systems Iz 30 periods per second. Standard
pressures will be found in British: Standard Specificaticn No. 77.

3. Live (Alive).—An object is said fo be Tive’ when a  difference
of potential exists between it and earth.

Note-—AH metal connected to the neutral conductor of the supply
system, even if such neutral be earthed at the source of supply. shall
be deemed to be alive for the purposes of these Regulations.

6. Ea:thed.——_'?[:he expression ‘carthed * means connected to  the
general mass of earth in  snch a manner as will ensure at all times
an immediate discharge of electrical energy without danger.

7. Earthing X.ead.—The ‘earthing lead’ is the conductor conmect-
ing the sarthing system to the metal sheathing or apparatus required
to be earthed. ' ‘
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8, Uninsulated Conduc_tun—;ﬁn- uninsulated conductoris ome in
which 1o provision is made for its insulation fom earth.

9. Bare Cﬂﬁuctﬂr.—ﬂ-hare__ conductor in one met  covered with
insulating material, ' o

or cable which is relied upon to  insulate the conductor.

11 Core (of 2 cable).—The core of a cable is the conductor with
its insulation or dielectric, but does not include the mechanicnal protective
covering. ' Two, three or more cores may be 1aid up fogether to form
a twin, threecore or multicore cable. ' L

10. Dielectrie.—~The term “dielectric’ denotes fhat'portion of a core

12. Cable.—The term “csble’ denotes cne or _ninre- conductors
with insulating covering znd with or without protecting coverings.

.- Note:—Where the term ‘cable’ is used in these. Regulations i1 shall
be deemed to include a2 wire. o

13, Flexible Cable.—A flexibie cable is one in which -the conductor
{or conductors) exceeds 0,007 squarz inch in cross-section and comprises
a number of wires, the diameter of the wires and the material - of the
dieectric being such as to ensure Flexibility,

14. Flexible cord.—A flexible cord is a flexible cable of cross-
section not exceeding 0.007 square inch. '

13. Armoured ¢able.—An armoured cable is one  provided

with a protective metallic covering of wires or tapes, usuzlly of iron
amd stee],

16. Double insulation.—A conductor is said to  have double

insulation when it is provided with insulating material between  the
conductor and its surrounding envelope or immediate support as well
as between this and earth.

17. Banched cable.—Cables are said to be bunched when more
than one Iz confained within =z single duet or groove, or
when unenclosed cables are not separated from each other,

18. Fitting.—A fitting is an appliance for supporting or contain-
ing 2 lamp together with its holder and shade or reflector; for
example, a bracket, pendant and ceiling rose. electrolier or portahble
standard.

19, Accessory.—An 2ccessory is  an appliance other than a fitting,
associated with the wiring, fittings and consuming devices ; for exarple,
a small switch, cutout, plug, sockets or similar device.
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20. Domestic appliance.—A .domestic .appliance is a corrent
consuming device, other than.an electric lamp, which is normally
installed in z dwelling house and in which the electrical emergy is
converted into heat or drives a small electric motor forming an integral

part of the device.
21. Point.—See special definition in clause 2 of 8-% specification
Ma. 31.1. ' : '

23. Weather proof—Titfings, accessories and comsuming devices
are sald to be weather proof if they are so constructed that when
installed, rain, snow and splashings are excluded.

23. Swilchgear.—~The term ‘switchgear’ denotes apparatus for
controlling  the distribution of electrical energy, or for controlling or
protecting electrical cirpuits, machines transformers or other apparatus.

24. Switchboard.—The ‘switchboard” denofes and assemblage
of switchgear, with or without instruments, but does not apply to a
group of local switches on a final subcircuit {See definition 35), whers
each switch has its own Insulatig baseand protective covering.

Notes—In the Home Office Regulations for factories and workshops
the term “switchboard® includes the distribution board.

25. Singe switch—A single pole switch is a switch suvitable
for making or breaking a circuit on one pole {or phase) only.

268, Double-pole switch.—A double pole switch Is a switch suitable
for making or breaking a circuit on two poles (or phases} simultanecus-
ly or for making or breaking two separate circnit simultancously.

27. Triple-pole switeh.—A triple-pole switch is a switch suitable
for making or breaking a circuit on thfee ples (or phases) simultanecus-
Iy, or for making or breaking three separate circuits simultanecusly.

28. Four-pole switch.—A four-pole switch is a switch suitable
for making or breaking a circwit on four poples (or phases) simulta-
neously or for making or breaking four separate cireuits simulta-
neonsly.

2%. Linked switches.—Linked switches are switches linked
together mechanically so as to operate simultaneously or in defimite
sequence.

30. Fusible cut-oui.—(abbreviation ‘cut-out’). A fusible cut-out
compries all the separate paris’ e.g. fuse carrier, fuse contacts, fuse
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extension and eircuit - contacts which fogether with their mountings
and base, form the oomplete protecting device.

31. Fose—A fusé is the actual wire or strip of metal in a cuf-ont
the function of which is to be fused by an excessive current.

32. Circuit Breaker, A clrouit brea.ker iz a switch for opening
automatically unless otherwise spedified, 2 circuit under abnormal con-
ditions such as those of overload.

33, Fuse switch.—A fus*-smtchrsasthch themoving part of which
carries one or more fuses.

Note—~In every cise in which s =eparate fuse and-switch or separate fuses
and linked switches afe required by thess Rezoiations, they may
Teplaced By a fuse-switch o- link:d fose-switchies, as the case may
be.

34, Bection or distribution board.—A section or distribution board
is an accessory comprising fusible cut-out with or without switches and
arranged for the distribution to, and protection and control of, branch
circuits fad from a main circuit.

35 Suab-Cirenit.—A sub-circuit - is a braneh circuit connected to @
distribution board fed from a main cirenit and may either fzed a further
distribntion board or be a final sub-circuit, A fing sub-gireust isa sub-
cironit  which does not feed & distribution board znd 0 whwh lamps
and/or other current-consuming devices are connected.

36. Systems of wiring (distribution) A—Two wire—A two-wire
system of writing is one comprising two  conductors between  which
the [oad may be connected, the wiring being cffected by either of the
foliowing methods —

{a} Two-Conductor, inselated—Conductors insulated through-
out are provided for all connections to both poles of the
supply, the conductors being separate, twin, or concentric.

(8) Two-conductor, earthed.—Conductors are provided through-
out for all connections to both poles of the supply, those
connected to one pole being insulated througownt, and those
connscied to the other being uninsulated throuhgout and
efficienlty earthed. The uninsulated conductor, know asg
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“the“gatérnal’ conductor; ‘completely surrounds the whole
"length of the other, known as the ‘internal® conductor.

\rafa --Ewe.pt with' the: cOnzent of the Flectricity - Commissionels ' ng
candustor  directly connected to the publi® mmply system may be
eartiied.

B.-—Three-wire.—A three wire system of wiring is one comprising
three conductors, one of which, known zs the ‘neutral’ or *middle” is main-
tained at a potential midway between the potentials of the other two,
referred to as the ‘outer’ conductor. Part of the load may be conpected
directly between the outer conductor and the remainder divided as evenly
as possible into two parts connected respectively between the middle and
gach outer conductor,

C.—Two-phase three-wire. A two phase three-wire gystem of wiring
is one comprising three conductors between one of which, is known as
the ‘common return’ and the other two are maintained respectively al-
ternzating differences of potential displaced in phase by one-guarter of a
period.

D—Three-phase three-wive,—A three-phase three-wire systern of
witing 1s ome comprising three conductors. between successive pairs.
of which are maintained alternating differences of potential sucressively
displaced In phase by one-third of 2 period.

E.—Two-phase four-wire.—A gwo phase four-wire system of wiring
is one comprising four conductors divided into two pairs which have

. maintained between their conductors alternating differences of potential

displaced in phase by one-guarter of & period.

F—Tarzz-phrse {r10-wirs. —A theez-plase  four-wire system  of
wiring is one comprising four conductors, three of which 2re conpected
as in a three-phase three-wire eystem the fourth being connpected to the
neutral peint of the supply,

37.—Balanceld.—A three-wire system of generation or supply is said
to be ‘balanced’ when ;—

(a) In the case of divect-current or single-phase alternating-current
svstems of generation or supply, the loads connected between
the ‘middle’ and each of the outer conductors are equal.

() In. the case of a three-phase system of generation of supply,
the load carrisd by an combination of two conductors
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~is equal to - the Joad carried by any other combination of
two conductors.

* Note - —In the case.of 2 thrée-phase foutr-wire system of generation
of supply in addition to condition ‘b above, the load
connected between  the middle znd each of the outer or ‘phase’
eonductors arealso equal.
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APPENDIX XxTi

TABLE 6F CONVENTIONAL SYMBOLS

NAME OF APPARATUS

S5YMBOL

&

-~ Y R S T

10
11
i2

-
&

14
15
6
17
13
19
20
21

BATTERY

DIRECT CURRENT GENERATOR
DIRECT CURRENT MQOTOR
ALTERNATOR

ALTERNATING CURRENT MOTOR
TRANSFORMER

MOTOR STARTEER

INDUCTIVE COIL

NDN-INDUCTWE RESISTANCE
CONDENSOR

POST FOR OVERHEAD WIRES {POLE)
SERVICE BRACKET
METER BOARD

MAIN DISTRIBUTION BOARD
BRANCH DISTRIBUTION BOARD
CIRCUIT FUSES oN BOARDS
LIGHTNING ARRE§TRER

EARTH PLATE OR prpg

MAINS

SUB-MAINg

UNDERGROUND CapLp
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- NAME  OF APPARAWS &Y MBOL ’
2 N hEfine  LiMt
oA ELRGUITS e — =
2k ERILING FAN QR GLAMP e
} 2% &Bikie PAN OR STRUT GUTwied Rtam el #
§ 26 EAR REGULATOR ]
a1 DR DR RECNCKET FAM e
1 . . ) _
18 wbimibtef TN BB SR tthawl) L -
L _ - p @ .
©o3d pwied (TUMRBLER) QOO OO
1o SWiéw L1Ren cian) O o= EI3
1Y SWITOR LmR-%R‘L_h'ﬂfl 1 17 13
%2 SINGLE PENDANT LibRT ») s
3% COURTER, WEIGHY PEWD ANY LIGRT | = O oW
34 RO PENMDANT - LIGHT L e O R
3% LRRCIAL LiGRL FLITING ' O
36 SiwbLs BRACRET LiGwWT, -0
37 Twh - LIGHT  BRACKET, @
38 BATTER LAMP HOLDER O &
3% WATER TIGRT FITTING. O W
46 LGWT PLUG ' oy
4t RWEATER PLUG. _
Al ALl BELL l'__fe



