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APPENDIX No. |
Table showing Recommended moetar mixes for giffecent ftems of narks

b REOPORTICNG
RECOMMENTED 7 Class
: Efs lime
5. Type of p =i
. t Lime¢ Sand Swkhi  Clags- Reaanks
Mo work Cemen ﬁl{‘.‘aﬁﬂﬂ}
work: 1 — 3 - -
. 1 - 3 - -
1 -_— - — .
—_ & - - Preciss mix depending
! upon loading and type
1 — T - = r of masoniy work.
— 1 2 — A
1 1 & — BoxrC
1 2 8 - B,
1 3. 3z ——BC, ]
2. Plisters .. 1 —_ 2 - — | Forexternal work or
| internatly where 2 high
I —_ 3 — — j finish is Jesirad, fooring,
damp proofing or
water proofing
1 —_ 4 —_ - } For wnderside of ceil-
ings and alsp for ex.
& termal work of Interpal
| work where high class
| finish is desired.
1 — 3 —_ — ]
' p } For interna)l wark,
1 1 6 - BC Eorex;imalgmrk or
mternally whers a bi
i 2 9 - B j fAnish is degjred e
b i: l% — B, i For internal work.
—_— 1 3 — A L For i::ul‘e:u:ual.ic and ex-
T o= 2 ABG, R
5. Poiating . i - g S A, E, For external work,
- z — 3 ABC,
e
Mors —(1} Ac:gl;ijﬁgwt? _Indran Standards Institytian Classification, lizte haye besn ciass-

Class "A' —Eminently b uliz lirges.
Clags “B* —3xmi- ﬂ&’raﬁyg;a limes.lm
Class “C'— Noz-hydraulic o fat Hmes,

{2} Class ‘A’ & B limes set in presence of water while class o §
when expased to air.  Clads o mes shall, therefore. be usg.:l F&”Zuéﬁfﬁi
hp;::?:r ;rhn:c wgﬂ;hmgeicé}r A mortar ca;:uaiuing class 'C' Jime acquires hydranlic

: 3 bozzelana 1 L . _
then e used ke sther morters haﬁngczl?;f% lgra d‘l;j’el?nig. and the mortar
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" APPENGIX NO. I
© STARNDARD SOIL CLASSIFICATION SYSTEM

,{ General, 1. All soil and ecarth matecials should be ideatified and classified, e
3 according to sysiem and proeeduce described herzin. N '
i : . . i -

: Tecminolugy, 2, Fo1 the purpose of this standatd, the tollowing definitions shafl

apply;— ' _

ﬁg Clay,—An aggregate of microseopis and sub-microscopic particles

derived fromthe chemical decomposition and disintegration
of rock constituents. It is plastic within a moderate to
wide range of wawer content.

Silt.—-A fine grained soil with- little or no plasticity. If shaken
in the palm of the haad, a part of saturatsd inorganic sik
expels eaough water to make its surface appear glossy. If

the pat is pressed or squeszed between the fingers, its surface ad
_ again becomes dull, '
, _ Sand and Gravali—Cohosionless aggrezates of rouaded, sub-
i rounded, asgalar, sub-angular, faky or flot fragments of
more or k58 unalersd rocks of minerals, Particles from
0.06 mm. vp to 2 mm. are referied to as sand, and those
with a size greater than 2 mm. to 50 mm. as  gravel.
Erincipal 3. The principlal particle size scale for the purpose for this standard
Pazticie Sizes. shall be as follows:——
But et b
Greater  than or
Than : equal i
Ium. mm
Gravel - 2 50
Sﬂ.ﬂ'ﬂ, Coarss - LY 3
Band, Madium . 62 L+ B
Sand, Fine - 008 012
Silt, Coarss - 002 006 ~
Silt, Medium . : 0006 02
Silt, Fina - 0-00z ©-006
¢-002
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4. The following standard iotter symbols shall be used to ide{:rfify.
vations soilin making field notes, sub surface profiles and maps, in addition
to other diagramatic and detailed ideptifications i

) Desaription Latter
Type of soll : - e Sytabel
) . . - Gravel G
Coarsa-grained soils | IL 5
Fine graimed soils - Silt M
. ' Clay C
|  Orgpnicsiltand
{ dap . o
: Well graded with
)- little or no fipes w
pliczbi= to coarse grained soils - Well graded with
Ap bie : -{I clay binder b B
Pog ded
1 withrgtﬁrcaor no
L fines P
Low compressi-
hility . L
Applicable to fine grained soiis - Medium comprissi
High coryprassis
bilzty pre H
These symbols cap be combined to represent the various soil groups,

such as ML for silt of low compressibility; OH for; orgapic

clay, highly
compressibility - GP for gravel, poorly gradeq.

5. Soils can be divided into the following mote prominent gtoups

or classes .
. Standard W
Division aid Sub- Soils Gmua;ﬁanﬂ
Bivison Deseription
I 2 3

than half of the tota]
material iz larger thay is

Sieve ¥ or B.S. Sieve 200, 431:3 or B, 8. Sieve 315
in,

Coarse grained goils {more Gravelly 2qils {more than

Well graded gravels or Erave]
half of the coargs £reing

#and mixinres, wity calay
are  larger than IS Sieve binder.

Well graded gravels or
%a.ﬂmmtnm, ittle E:_'& E

Clayey gravels Poorly graded

or gravel syngd clay miztyres
l._"'-"_.\_'_-—rr--.-_'_'-_'I—.-_

e _—

Symbols for Sati
ClassHiestion,

Soil Groups
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. and Sub- Standard Wares and
Divizion Division Soils Group
Dezcription
i 2 3
T,
Silky gravel or poorly
graded gravel-sand-sift
mRtuTES.
Poorly sraded gravels or
rave | and mixtores,
. Iittle or' Do fipes-
Sapdy soils (more than half Well graded sapds or
of the coarse grains are gravedly sand, with
smaller than IS Sieve 450 clay binder.
or B. 5. Sieve 3fL6 in.) .
Weil graded sands or
gravelly sands, Hhiile
or no fitnes,
Clayey sands  poorly
graded or sand clay .
moixfures. . TR
Poorly zraded sands or
gravelly sands, litde
or ne fmes.
Fine  grained inorganic Toorganic silts and clays low Silt and very fine sand,
soils (tnore than half to medizm compressibility rock flour, sty to
of the toal) fine sands with
low plasticity.
Material fs smaller  then Clays of medinm plasticit
!‘Fﬁuﬁﬂfe 3orBS Sleve
T Tnorsenic silts and days with Very compressible mic-
hizh eompressibility apeons or dstoma-
oenue foe silty sofls,
gilts.
gilt and clay with high Sijt, orgavic Clay of high Plasticity. R
organic conient. gilt and silf Clays of
Clays organié. low plastici¥
Clays, organic. Clayz of mediumm to
high plasticity.
Peat Peat Peat and other highly
orEanic swamp sous.
Note,——Iadian standars Sieve $ (ﬂ"r_Britis]:; Standarad sieve 200) has wmesh size
of abowt The smaliest parties visible tothe naked eye.
5. Classification of a soil sample should be done in the following
steps:—
(@) Determing the soil group or class by visual examination and
by preliminary indentification tests. o
'Iq:I

(#) Describe the soil in
pecubiarities, prope
{c} Botder line cases sho
(d) Final classification of soil,
by thotough

properties.

laboratory tests foT

detail giving typical characteristics,
sties of updisturbed. samples, elC,

uld be described as such.
if necessary should be anived at
the required physical
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ANNEXURE
APPENDIX DNO. o
FIELD IDENTIFICATION TESTS FOR SOILS

1. et and Manipalated Strength Tests .Take a small quantity of
the soil specimen In. hand moisten it if needed, and work it with fugers
“apd feelit. Ifthe soilis clayey. a scapy touch is felt; if the soil is sandy,
‘a foeling of roughness 18 experienced and in the case of silyy soils, when
the soil is squeezed in hetween fingers, the moistute comes out,  Also clay
sticks to the fingers and dries slowly, but gilt dries fairly quickly and
can ‘be dusted off the fingers - leaving only a slain. The test helps to
distinguish the predominant soil characteristic, thai is, whethes it is claysy,
sandy of sty . '
2, Thread Test:—Take a specimen of soil abont one centimelrs
cube in size, mOIStem, if peeded, and rofl it between the palms of the
hands or on a fiat, smnooth surfaceinto 2 thread of about 3 mm. in diamete.
If crumbling dogs not oCenT, fold the thread, knsad and re-roll as before.
Repeal the process until the moisture content of the soil has been reduced,
by drying during manipulation, to the plastic iimit, which is indicated by
crumbling which ocsurs as the sofl is being relled. The characteristic
of the thread as it approaches the plastic limit affords the means of identi-

fication of the soil.
3. Difatancy Test:—After [EMOVIRE pariicies retaining on I8 Sieve
40, prepare a pat of moist soil of asize of 2 cm., cube. Add enough
water, if necessary, io make the soil soft but not sticky. Place the pat in
the open palm of on® hand znd shake horizontaliy striking vigorously
against the other hand several times. A positive reaction consists of
the appearancs of water on the surface of the pat which changestoa livery
consistency &nd beCome glossy. Whan the sampie 18 sgueezed betwotn the
fngers the waier ana loss disappear from he surface, the pat stiffens and
finaily it cracks of crurables. Ths rapidity of appeatancs of waler during
shaking and of its disappearance during squeezing assist in identifying the
character of the fines in o soil.  Very fine clean sands give the quicksst and

most distinet reaction whereas a plastic clay hes 1o reaction. Inorganic -

sifts, such as a typical rock flour, show 2 modsretely guick reaction.

& DryStrength Test.—After removing particies retzining on IS Sieve
40, moald a pat of soil to the consistency of putty adding water, if neces-
sary, Allow the pat to &Fy compietely by oven, sun of air-drving, and
then test its stremgth by preaking and crumbling btween the fmgers.
This stréngth is a measure of the chafacter and guentity of the colloidal
fraction containgd in the soil. The dry sirengih 18 characteristic for clays
of the CH group. A typicel inorganic st possesses only very slight dry
strength. Silty fin® sands and silts have about the same stight dry strength,
but can be distinguished by the feel when powdering the dried specimen,
Fins sand feels gritty whersas 2 typical silt has the smooll feel of floyr,

R AL T L T s STy e == ==
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APPENDIX NO. Iv
TESTING OF BRICKS

The samples of bricks shall be taken, so that they form a fairly
good répresentative of the entire numkber of bricks, which are required to
be tested. A sample of 50 bricks shall be taken from every Gonsignment
of 50,000 bricks or part thereof. The samples can be taken from either
of the two methodss—

{e) Sampling bricks in motion.—In this method, samples can be
iaken when the bricks are in motion, i.e. while they are
being loaded or unloaded, effort being made to collect the
samples at regular intervals so as fo get a representative
sampie’ of the whole quantity.

() Sampling bricks fromn a  stack.—In this method, the bricks are
taken out at random from a stack of bricks. The number
of bricks required shall be taken from across the top of the
stack, the sides accessible 2nd from the interior of the stack
by opening trenches from the top.

The sampels taken by either of the two methods shall ke stored
n & dry place until these are required for the tests. Whenever, tests are
to to be carried out, bricks shall be taken at random from the sample.

I. TEST OF DIMENSIONS OF BRICKS

{2) Meiric Bricks:—Twenty whole bricks shall be selected at random
from the sampls selected as described above. All blisters, loose particles
of ¢lay and small projections shall be removed. They shali then be arranged
upon a fevel surface in contact with each other and in a straight line. The
overall length of the assembled bricks shall be measured with a stee] tape
or other suifable inextensible measure sufficiently long to measure the
whoie row one stretch. Measurement by repeated application of 2 short
rele or measure shall not be permitted. If for any reason it is  found
mmpractivable to measure 20 bricks in one row, the sampie may be divided
into two rows of 10 bricks, which shall be measured separately to the
nearcst millimetres. All these dimensions shall be added together,

The dimensions of bricks when tested in accordance with the gbove
procedure shall be within the following limits:—

Length .. 367.0 cm to 393.0 ¢m.
Width and height o 1740 cm. to 186.0 cm.

.
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() Non-meirie bricks,—Tae test will be carried out esactly i1
the same manner as described for metric bricks but only 16 bricks skall
be used. Their dimensions when tested in accordance with above procedure
shall be within the following Tmits:—

Eength " .. 140 inches o 148 inches
Width k1 68 inches to 72 inches
Eeigh: .o 37 inches to 61 inches

II. TEST FOR DETERMINATION OF WATER ABSORFTION

QF BRICKS

(@) Xaboratory ‘Test.—The ‘test specimens shall consist of five

whole bricks solected at random from the sample of bricks oblained as
already described in this appendix,

The a;:;pa.ratus shall consisi of & bzalance sensitive to within C-1
per cent of the weight of the specimen.

The test specimen shall be dried to constant weight in a ventilated
oven at 110° to 115°C. If the specimen is Enown to be relatively dry
this may normally be accomplished in 48 hours but if the specimen is weg,
several additional hours may be required fio atfain constant weight. The
specimen shall then be cooled approximately to room temperature
and weighed. In a ventilated room, bricks properly separated require four

_ hours for cooling unless an electric fan passes air over them comttinuously,

in which case fwo hours may suffice. Specimens noticsably warm to the
touch shall not be used for the absorption test, The dry specimens shall
be completely immersed without preliminary partial immersion, in clean
water at 13.5% to 30°C for 24 hours. Each specimen shall then be removed
the surface water wiped off with a darnp cloth and the specimen welghed.
Weighing any one specimen shall be completed within three minutes
after removing the specimen from the water.

The percentage of water absorption by weight shall be caleulated
ag—
Water absorption, percentage by weight = W—W,

x 100

W-I
Wt —weight of dry specimen, and
We=weight after soaking in water
The average value of the five specimens shall be taken as the water
absorption of the lot,

(&) Field Test.—The test specimen shal consist of five whole dry
bricks and shall be selected at rand om from the sample obtained as describ-
ed in the beginning of this appendix.

Apparafus.

Procedire,

"Evaluatipns and

report of test.
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778 .
The appatatus shall consist of a “balance Sefisttive of wWithin 0.3
to 0.3 per cent of the weighﬁ of the specimen,

The test specimen shall be weighed and shall then be completely
imprersed in clean water at room temperature and allowed to remain in
this state for a period of 24 hours, The specimen shall then-be taken ont,
wiped with a damp cloth and then weighed Immediately.

The percentage of water absorption by weight shall be ca.lcula,ted
a5 follows

Absorption, per cent by weight after
100 {b—a)

24 hours’ water Immersion =

Where :
a=Weight of the dry specimen, and

a

b=Weight of the specimen after 24 ]:Lours immersion in mld
waler

ITt. TEST FOR DETERMINATION OF EFFLORESCENCE
OF BRICKS

{a) Laboratory Test.—Not less than five dry bricks shall be

selected at random from the sample of Lricks obtained as already
deseribed.
Fach brick shall be placed on end in a shallow flat bottom dish

containing distilied water, the depth of immersion of the brick being
not less than 2.5 em. The whole arrangement shall be allowed to stand
in 2 warm {e.g. 18° to 30° C) and well ventilated room until all the
water In the dish evaporated. 'When the water has been absorbed and
the bricks appear to be dry, 2 similar quantity of distilled water shall
again be placed in the dishes and the same allowed to evaporate as befere.
At the end of this period the bricks shall be examined for efflorescence.

The liability to sffiorescence shall be reported as “nil’, “slight’, ‘mo-

derate’, ‘heavy’, or ‘serious’, in accordance with the following defini-
tions ' —
{#) nil=when there iz no perceptible deposit of efflorescence.

{5) slight=when not more than 10 per cent of area of the brick
is covered with 2 thin deposit of salts.

{) moderate—when there is heavier deposit that under “slight’
and covering upto 50 per cent of the area of the brick surface
tut enaccompanied by powdering of flaking of the surface.

(d) heayy—when there is a heavy deposit of salts covering 30
per cent oF more of the brick surface but unaccompanied by
powdering or flaking of the surface , and
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(&) seriows—when there is a heavy deposit of salts accompanied
by powdering and/or flaking of the surfaces and tending to
increase with repeated wettings of the Specimen,

() Field Test for Efflorescence.—Five bricks shall be selected at
random from the sample of bricks obtained as already deseribed.

Each brick shall be placed on end in 2 shallow dish containing
clean potable water. The guantity of water in the dish shall be such that
the brick is immersed to a depth of not less thag 2.5 cm, (1 inch). The
brick shall be allowed to stand in this position for 4 few days  under
atmospheric conditions ard reem temperature until all the water in the
dish is evaporated. ‘When the water has been absorbed and the bricks
appear to be dry, a similar quantity of clean potable water shall be
placed in the dishes and the same allowed t0 evaporate as before. At
the end of this period, the bricks' shall ke examined for efflorescens,

The liablitiy to efflorescence be reported as nil, slight, moderate,
heavy or serious in accordance with the definition given above.

IV. TEST FOR DETERMINATION OF COMPRESSIVE
STRENGTH OF BRICKS

Five whole bricks shall be selected 2t random

from the sample of
bricks obtained as described above,

The bricks shall be immersed in waler at 230 to 20%C for 24
hours. They. shall then be removed and allowed to
temperature for about five minutes and wiped free from,
Their frogs shall be fifled with mortar comnposed of one part Portland
cement and one and a haif parts clean, coarse gand graded to 0.3 em.
(1/8 inch) and down. The bricks shall then be stored under damp sacks

for 24 hours. After the expiry of this period, they shall be immersed
in water for seven days.

drain at room
surplus moisture,

At the end of seven days, the samples of bricks shall be taken out,
wiped dry and placed with the flar surfaces horizontal and the mortar
filled face upwards between 2 three-plywood sheets each approximately
0-3cm. (178 inch) thick and 5 carefuily centred between the plates of the
compression testing machine, The compression Plate of the testing
machine shail have a ball-seating in the form of portion of 3 sphere,
the centre of which coincides with the centre of the face the piate. The

shall be applied axislly at the uniform rate of approximately 140 kg,
PST $¢. ¢m. per minute until failpre oceurs.

The maximmm load at failure divided by the area of bricks shall
be taken as the tompressive strength.

ik

Pocedure,

Report.

Procedure,

Procedare,

e s 1y i
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. Emlﬁd'i;niun& The arithmetic mean of the compressive strength of the five bricks
: Feport of test, testad shall be taken zs the compressive strength of the lot.

I . The compressive strength of the bricks shall be expressed in ke,
per 8Q. cm.




A
FLIG IR Jaa0  aZtamm
¥ Moys sasdon *[eys
BAED 8T 1% p¥wanE ayy

781

lcasdd gy usg crow
10U saka] jeys Of oaslg
SY Rinozy; . Sussed uoy
IR YL PUE (g g
BT we e xd g o
Slgw OB ‘g Bkary gT

slep g7 yu{u; ‘herd
“G157) "W “BE 3ad ‘BY
£'4) pEe 546D I 105
(u1°hs ~af ££T) "wus ~bs

e RRl 0 uEs) SI0W
IO CANS[JeGE ¢f asalg
S yEnoap BussEd mon

OB SGE PUT SR SAlE

5T 00 WR0 Jod ¢ umy)
o ol gy asag S

SA2D §7 1) {y
‘bs 2l Dy pp) oo s
aad By gy wwm sLep

OF WBR3 $I0UT 100 dats)
JFYS  Sgosail 8] gFn
-0ty FSsed sk suon
-SEN A puk o oaalg
BIuo e axl ¢ ue
AOUNOR 0T BaiE 61

dad By ggp emman — I srefm "be mdrg .
-Ewémsm.m_aumﬁﬂ: ujy — vcmﬁﬂ.ﬁnﬂu “Besad 2y m.“hw RN R s dnssanduiasy  a)
T0{SEYND "ORE ) wEg)
" ol 0T NIQRFA0 JOM [HhLE
— - o ESEED 3O D5ED 0T Lp Sy — S0 I3pRg Ty & Y 5, E2mfu0g (AL}
"oaE MOTT A
woiua 7130
peads |eyypy
LT i
By wagy Mo
) cnw.m: SN L0 ‘W TE0 prakds ol
PBAGE |ERf BR Win) W00 -0AT Up LTE;E
6T Jopeardy oferoan ur o sdung g
W 12 Oy Gehang gy Lrizg :5_“3».8_ oo
5597 J0udxihad yegs ounbos peng = — — AHPAUYICAL  (£H1)
_.w._:..u.n_
§F LIS J0¥ |90} Pal
BINCA| 7 W £54F JOU Uy
— - — — auepd DR} JEEYS 108 BRI L donEg ()
0T 240ig gy uo 0t oAty g o (O£ 94075 8 L0 Juda sod

¥0 onPIsa OU SAB TRyG — 00 STDIFA Ol DARD] |JHYg - A0 dNP)SA O DAL IS BEIMATRT (1}

QWY POJeIpAEE SuEangy S} PAMIPAET NIy ‘O

i aedadmtyy  pEpag
2 FD g ol V55

" - Jof Enuﬁﬁ.:__..uﬂ ..... _ —
" S Supling J0 RN WASANE J6 OJ4UT,

AN XTANAIIY
> , A




132

‘akfIng oy b Sugyd Jo

Eayddod ¢ gopmdaymEp |
AU FIQIUED JOu RS -

Fupygd pus Juddog  (4)
SPPEA, somay  (pak

"R A L] -— -
=6 g7 1 *sKep 5712 (W
(*uyDs 2ad "qr o)) "D i B xal 0 05T) TwE b
a3y s ) 559 Jd Jy 50 LT S5
— — pou i o sninpei — yoti omydad Jo spnpagy qIBmans Ay, (A
QUi pARIPATE SWHOTY T PHUPARL atipfng) BN
i LR [BiRs
D s i 5D

105 SpuawaEm ey V E5E)




783
. APPENDIX NO. VI

STDI;EING OF TIMBER

t
i
:
#

The recommended practice for storing timber as given in Appendix
sA* of I8 383—1957 is reporoduced below '—

A—1. All timber shall be piled into stacks upon well treated and
even surfaced beams, slespers or beick pillavs so as to be above
the ground level by atleast 6 inches (18 cm.). The valious
members shall be stored into lengths and material of equal
lengths shall be piled together inlayers with wooden battens.
called “crossers’ separating one layer from another. The
crossers shafl be of sound wood, straight and uniform
thickness. In cases where separate crossefs are not
available, smaller sections of the available structural timber
may be employed in their place. Inany layer an air space
about 1.0 it (2.5 cm.) shall be provided between layers
and the shorter pleces in the top layers but one end of the
stack shall be in a true vertical plane. The crossers in the
different layers shall be im a vertical alignment. The
most suitabls width and height of a stack are recommend-

ed to be about 6.0 ft. (1.3 m.)and 7.0 ft. (2.1 m.). Distance
between adjacent stacks is recommended to be at least
121in. (30 om.). A side view of such astack 1s skhown
in the figure below. In case the stacking with the help of
baitens is oot possible. the timber may be close-piled 1m
heaps on yraised foundations with  the precautions
v spacified above.
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A—2 The stack shall be protected from hot dry winds of direct
sun and rain. A sloping roof made of rejected planks may
be used:io drain off the rain water. Decaved or insect
attacked planks should fot be used. Heavy weights, such
as metal ralls or large sections of weod are recommend-
ed to be placed on the top of the stack te prevent distortion
or warping of the timber in the stack, To prevent end-
cracking in the materfal, the ends of all. members shall be

"coated with thick coat of tar or other suitable material.

"h.'i'
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AFFPENDIX No. VI
Physical Requirements and tests of stope metzal and Grit for Read work

Serial Matiwe of Test Test Values Remarks

M.

1 Attritlon-Los Angeles Wear not more than For details, conshlt

Rattler-Test - 40% _ LR.C. paper No.
117 and Appendix
{IN) of 1.8. 383
2 Water absorption . 0-6 per cent by For details, econsult

weight maximom LR.C. vpaper No.
117 and L.5. 1124

3 "Crushing-Agzergate  Percentage of fines For details, consult
“stredgtBorishing test. to be less tham' 40  ER.C. paper
No. 117 and
“Appendix (G)  of
1.8:°383
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APPENDIX IX
COMPACTION AND PENETRATION RESISFANCE TEST

1. General.—Unless otherwiss specified, or an alternativestest .
ordered, this laboratory test shall carried..cut to determine the relation-
ships betwsen the moisture content of a soil and the resulting densities
and firmness which are achieved after the soil has been compacied by the
procedure  described.

2. Definitions ~The criteria defined below shall be used to.evaiuate
the results of this test—

(4} The, greatest dry weight, in pounds :p_ér cubic foat, obtained
by the standard compaction test, procedure is;called the
maximum standard dry density..

by The optimura moisture Is the moistuze content of the soil at
maximum standard: dry  densiiy..

(¢} The firmness.of the seil Js expressed in pounds per squaze
inch-and is- called the penciratiom-resistgnce: ofzhe soil,.

{4} Compactive effort is measured by the numbez of blows, Jper
layer and the height of fall of the tamping rod.

3. Equaipment reguired.—The following equipment is reguired for
the standard compaction test — '

1. Drying oven.

1, Large drying pan.

1. Laboratory compaction cylinder.

1. Tampiagrod (3.5 pounds) and pauge.
1. Mixing pan

1. Hand scoup.

1. Small hand scoop.

1. Penetration resistance tester.

1. Set penetration resistence tester needles. .
1. Striking paddlas.

1. Mixing rake.

1. Portable platform scales, 250—pound capacity, graduated in
0-01 pounds.
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3. Porcelain evaporating dishes, 300—ml. capacity.

1. Ewvaporating dish holder. |

3. Glass graduates, one each of 1,000,500, and 100 ml.
TRpacIty.

3. 30-pound cans with handles and HLds.

1. Rubber hammer.

1. Laboratery balance, 2,000 gram capacity, semsitive to 0,05
STRINS.

1. Curved handle, wire bristle brush.
i. Dusting brush.
1. Large knife.

4, Compactive cylinder -and penetrometer—The standard compac-
tion cylinder and the tamping rod and gauge are shown in Figs. on Pages
798 and B00Q,

The volume of compaction cylinder is 0,05 cubic foot.

The pemetration resistance tester is shown in Fig. on page 799,
Usnally a s¢t of six needles are provided with the fester. The number
and areas in square inches of these needles are Wo. 0=1/M40, No. 1—1/20,
No. 2=1{10, No. 3=1/4, No. 4=1/2 and No. 5=1.0.

5. Procedure.—A represemtative specimen of approximately 30
pounds of material, screened through I8, Sisve No. 480 (U. 8. Standard
Sieve No. 4) 1s required for the test. By reprocessing the compacted
material the test can be performed on a specimen weighing about 15¢
pounds. However, thiz procedurs shall not be adopted if the soil i
friable and the particles get crushed or are broken off during the test.:
Test data should be recorded in standard form shown in table :—

(@) Place the sample in the large drying tray. Moisten and mix
the sample thoroughly and store in am air-tight container
to permit molsture to permeate and spread uniformly through
out the soil. Sufficient water should be added to czuse the
soil to adhere or ball together, slightly when squeezed firmly
in the palm of hand. This moisture comtent is wsually
less than the optimum moisture. It may not be necessary to
store moist material or soils which read ily absorb moisture.
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(6) Weigh and record the welght of lgaburatory mmpac:tmn
cylinder (cyliader only).

(¢} Aftach the S-inch high cylinder with the colla: 10 bhage plate.
The base plate should be securely fastened to a work table.

(d) Place approximately 7 poinds of the moist soil sample into
a mixing, pan, mix, and place a sufficient amount in
compaction Cylinder to yield approzimately 2-inch compasted

Layer.

() Placé the tamping rod in the gauge, and compact the material
in the mould with 25 blows, using ap 18-inch drop.
The blows should be evenly  distributed over the area of

oylinder.

(fy Repeat procass (¢}, for the second and third layers.

The

third and last layer should extend slightly above the top of

the cylinder to allow for trimaming to top of sample.

{g) Removs the collz from the cylinder and carefully trup the
excess portion of the compasctsd material to the cxact level of
the top of the cylinder.

STANDARD COMPACTION AND PENETRATION

RESISTANCE  TEST

1. Sample No.
2. Compacted by
i 3. Degrez of compaction

4, Date
5. Recorded by
&, Yol of cylinder

Test Mo,

DENSITY DETERMINATIONS

meh.

Water added e S ]| -
Wi. oyl and wet earh 1bs. ( 1|| — — —-— :‘ —
Wt. of cylinder s, | = | b | |
W, of density . Ihsjenfc Il I — [I — ', w—— l —
| Needle No. | %_]mf_r'lr_
Arca of neadls Sq,inchi[ —_ IL — |J —_ l -_—
- Average reading Ihs. Ij —_ | s | _ | —
Penetration resistapee - Ibafeq. | | ! —_
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MOISTURE DETERMINATIONS

__Dish No. | 3 |

— - _
Wt dish and wet soil .. fmna. ] —_ J N rl — \ -
W, dish and dry soil ..m,[._]_ql__l_[“
Wi, of dist gms. | — | [ _ | _ [ _
_i‘m’_r.ofwam sms. | — | | _ — | -
W of dry sol gms_,l_ﬁ{'_|_[_ll____
.Muismonnﬁent%drym. . | _ﬂll_ ||_.l _.I —_
Dry density .Jhs.,’mt.]l —_— [l — / — } — i —
L. Computed by 3. Checked by : 4 Date

| 2 Genersl remaris abont sof] and test :

() Remove the Cylinder along with the Compacted sample from
base piate, weigh, and record weight,

(f) Place the cylinder with containeqd Sample on the workable or
floor and CAITY out tha Penetration resistance test, This test
i ing the penetration resistance needle into the
at & rate of Approximately half ag inch per

] s2cond.
¥
The following PIecaltions shoulg be taken when obtaining a
needle  reading

(1} Place

- (3) When the Compacted sanple
the needle will not penetraf
applicd fo the Denetrometer
throngh’. When such a ¢

Contains harg sections gr layers,
¢ata uniform rate, The force
builds up untij the needie ‘breaks

Section the pressure on
needle forced throngh
mMEteT bareel, Thep ¢
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(4) When the needle has penetrated the specimen at & vnifoirs
rate to a depth of approximately 3 inches, the reading on the
piunger shaft is obsered. The average of thres or more
such réading, and the number and aréa of the nesdle should
be recorded.

(j} Remove the compacted specimen, from the cylinder and take
a sample from the centre of the specimen for moisturs
content determination.

(k) The above-mentioned steps include the procedure for one of
a minimum of five trails using 4 new batch of soil fot
determiving the density and penetration resistance curves for
a single soil sample.  All the remaining four trials are per-
formed exactly as the fitst with the exception that the moisture
content for cach trial is successively increased over the pro-
ceeding trial until the wet weight of the sample decreases.
This is a definite indication that the maximum standard dry
density  has been exceeded.

6. Computations and graphical plotting.—After the moeisture content
determinations for each trial, the dry density for all cases is computed as
the wet density divided by {1 4+ moisture content expressed as z decimal
fraction). The wet density is the weight of wet earth divided by the
volume of the oylinder in cubic feet, The penstratior resistance is the
quotient of the averags reading divided by the area of the needle.

Data from compaction and penetration resistance tests are plotted
in a $6t of two curves depicting the relationships between moisture content
and dry density, and moisture content and penetration resistance, respect-
wely., Dry density and penetration resistance are plotted as ordinate
values with the per cent moisture content plotted as abscissa values for
both curves, Moisture contentis expressed as a percentage of dry weight,
dry density expressed in pounds per cubic foot, and the pepstration resis-
tance is given in pounds per square inch, The peak value of the density
cruve and the correspending moisture content are designated as maximum
standard density and optimum moisture content, respectively,

J{r.f
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APPENDIX NO, X
FIELD DENSITY TEST

1. General—Field density tests shall be carried out ¢n compacted
or Tolled earth emtankirents, where snd when directed. Where fiald
laboratory facilities permit, comparison should be made between the
fisld density, penetration resistance, and meisture content ; and the maxi-
mum density, penetration resistance, and optimum moisture content of .
the matetial compacted by a standara method.

2. Eguipment,—The following equipment is required for carrying
out a field density test —

1

i
2

Ore shovel.
8-inch diameter posthole aunger,

S-gallon capacity arvitight cans, one for calibrated sand and
one to bring back sample.

S-gallon capacity can of pail, for salvaging used sand,
garden trowel.

pounds of coarse uniformegrain-size sand, (Pathankot sand),
preweighed.

set of penetration-resistancs tester stock and npeedles.
18-inches long straight edges board.

small 4-ounce can or scoop.

3. Procedere.—

(@) Remove loose surface soil frem an area approximately 18-

inches square till the compacted sofl layer is reached.
Smoothen and plane the compacted soil surface with the
srraighted ge board,

(8} Take rpenetration-resistance needle readings in the centra of

ithe cleared patch and record the average of three or four
readings. These readings will be in pounds per square inch
and should be recorded as needle resdings (ton).

() Dig a hole in the centre of the area with a garden trowel,

finishing it to a Gepth of abgut & inches using an & inch
auger. If the soil contains much rock or pebbles to
use the anger, the hols should be excavated by hand. The
finished hole should be clean, smooth zpd free of loose
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material. Whily digging the hole care should be talen 4o
avoid stepping too closé to it. To avoid this, boards should
be placed around the test on which the operator can stang
during the fest.

{4} After removal of the first 6 inches of soil, take penetrometer
needle readings again and recorg the average of three or
four readings as needle reading {boitom).

(e} Complete the excavarion of the hale to a depik of from 12 10
14inches removing the sail very carefully. All the material
removed from the hole should be placed in an airtight
container for laboratory testing.

{7} Measure the volume of the hole by filling 15 whit]; dry, calibrated
standard Pathankot sang poured from 2 container which hag
previcusly been weighed. Use the straight-edged board to
insure that just encugh sand is poured o completely fill the
hole.  The sand should be poured into the hole in the same
manner as was emploved while peuring the sand ings g
container of known volume o calibrate its density in the
Iaboratory, Tt is Suggested that the same person whole
calibrated the sand sheuid Pour it into the hole in the
field.

K,

(2) Replace the cover on the contatner with the unused sand and
Temove it to the laboratory for welghing., Remove the sand
from the hole. place it in a pail or Can, ane rake it to  the
laboratory where as much of k as possible shauld be salvaged
for retse, by sergening.  The density of the sand should be
checKed frequentty by pouring it inte a container of known
velnme  apnd weighing,

{4} Before leaving the site of work alf Recessary informatiom such
as st number, location, source of material, number of
roller passes, etc., should be  recorded.

{i} In ihe laboratory determine the weight of soil removal from
the hele and of the sang used in refilling it. The volume of
the hole can be determined by dividing the weight of sand
used by its Censity. The wen density of the soil removad
equals the wet weight of soi] divided by the volume of the
hole.

() Labcrasory comparisens of Crydensities and moisture contents
should be made only in materials passing 1.8, Sieve no. 480
(U. 8. Stancard Sieve no. 4) or e ‘eantn’ fraction.
Immediately after the Mmaterial has been screened through
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this sieve, take a 500 gram sample of the material screened
throogh, for defermination of medsture content by evapo-
ration. Place remainder of this screened fraction in an
airtight can to aveid loss of moisture by evaporation uritil
it is nesced. -

{k} For ‘record’ field Censity tests and for representative tests
the moisture comient, velume, dry weight, and specific
gravity of ‘rock’ cr the fraction left on I. 8. Sicve no. 480
(L. 8. Standard Sieve No. 4) should alsa be determinad.
These properties if fraction retained on I. 8. Sieve No. 480
{U. 8. Sieve No. 4) or rock, may be adopted for all other
fiests if the general characteristics of this fraction remain
unaltered.

{({} Knowing the volume end weight of rock retained on LS.
Sieve No. 480 (U.S. Standard Sieve No. 4) compute the
wet dens ty of earth alone, and then caleulate the dry density
of eatth using the medsture content determination of earth,
mentioned In step ().

Moist weight of earth
Wet density of earthys

Volume of hole—volume of Tock

Wet  density of earth

Dry Censity of earth= —
Weight of sand and container +Moisture
content of sarth.

() Compact the fraction passing 1. S. Sieve Ng. 480 {U.5.
Standard Sieve No.  4) by standard method of lzboratory
compaction  (Appendix IX) at fell mpjsture, at least at
Fao other moisture contents so as o obialn a moisture-
density curve that will indicate optimum meismre content
and maximum density, Take penetration-resistance nesdle
reading in each compaction cylinder and plot the needle
reacing moisture oontent relation. This curve should
be nsed to check the needle reading moisture content re.
lation required for the needle-moisture test described in
Appendix XL
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" APPENDIX NO. X1

NE EDLE-MOISTURE AND NEEDLE-DENSITY
TESTS

1. General.—During earthwork comstruction it is necessary to have
2 rapid method of dstermining whether the desired moisture content exists
in the soil prior to rolling, and alse for determining suficiency of compac-

tom. With the aid of needle-moisture test it is possible to ascertainin the
‘borrowpit or or the embankment whether the earth materials are too wet,

too dry or at the proper moisture content. It is also checked with field
density tests from time to thme.

The teedle-density test checks the degree of compaction by compa-
ring the pedetration-resistance Beedle reading in the compacted fill with
the meedle reading of the same material when corapacted at fill moisture
content inthe cvlinder by standard method of compaction. Needle-density
tests should be made immediately after an area has beenrolled and at such
intervals over the area that will be representative, It is sugested that
these fests be made at approximately 100 feet cenitres, including all locations
where meedle-moisture tests have previously been made.

2. Equipment required,—The following equipment is required for
these tests :—

1 Heavy duty screen, 22 inch X35 fnch, U, 8. $tandard Sieve no. 4
(I.8. Sieve mo. 430) openings.

1 Standard compaction cylinder with 5.5 Ibs. tamping rod and
guage.

1 Standard peretration-resistance tester amd needles.
1 Ore shovel.
1 Field note book.

3. Precedure for needle-roisture fest.—-

(a) Select a representative sample weighing about 25 to 30 pounds,
from the spread layer before re lling or from the face of exca.
vation in borrowpit. Remove the rock fraction from the
sample by screening the material throughI. 8, Sieve no. 430
(U. 8. Sieve mo. 4), screeT, the screenings being collected on
a cleared and smoothetied spot.

{5} Place enough of the screeied sample into a compaction cylinder,
(+with collar attached) to fill it about S-inches, Compact the
layer with 23 blows of the tamper at an 18-inches free drop.
Repear this procedure until three layers are compacted. The

o
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thickness of placed layers should be adjusted so that the total

compacted thickness will be slightly more than 6-inches.
Remove the collar from the evlinder apnd trim the compacted

material to the level of the cylinder.

e (¢) Measure the pemetration resjstance. Use. 4 needle that will

give a reading ot the scale when the needle is forced into
the sample at a rate of approximately half aninch per second.
All the precautions detailed initem 5 of Appendix IX should
bs observed in taking these readings. Make three or four
pmatrations and datermins the average scale reading for
ths sample. :

{(d} Divide ths average scale reading by the area of the teedle used
to d 2terminz th: paastration resistance in poands per square
inch.

{¢) This data should be recorded a5 prescribed for the field density
Y test. Comparethe observed penetrati on resistance with the
allowable kimits previously established in the laboratory and
indicate whether the marerial is satisfactory. too wet, of 100
dr.

d, Prucaduré for meedle depsity fest-—

(@) At the spot selacted for the test, remove the loose top material
until firm compacted soil is reached.

{B) Measure the penstration resistance and determine its average
value i a manner similar to that described in sub-paragraphs

(3—c) and (3—d} above.

{¢) Excavate about 25 or 30 pounds of material at the spot where
the fill needle readings were teken and pass the material
through the scresn.

{d) Compact a sufficient quantity of the screemed material in a
standard compaction ¢ylinder as described in sub-paragraph
(3—Db) abave, and measure the penetration resistance of the
compacted material in the cylinder 23 in (d—b) above.

{e) Record the penctration resistance observed in (b) above in the
column headed “All”, and the penietration resistance observed

RS in the column marked ‘cylinder’.

{f) If the needle-molsture tests indicate moisture content with in
the allowable range, an average needle reading inm the fill
equal t¢ or greater than the average cylinder needle reading
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-inidcates adequate denmsity and cﬂmpactioﬁ. Where the

embankment reading are considerably smaller than the eylin-
der readings, sufficiency of compaction is doubtful and &
field demsity test should be carried our immediately,
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APPENDIX NO. XII
EXPLOSIVE MAGAZINES

{a) Points to be observed in the copstruction of 2u
eX plosive magazine

1. Guupower, dynamite, gelignite, blasting gelatine and safety fuse
raay be stored in the same room, butr detonators and fuses for blasting
which are not safety fuses, must be kept 111 a separate room, and if the
Sumber of detonators exceeds 40,000, they must be stored in z separate
building at some distance from the magazine,

2, The size of the magazine will depend on the quantity of explosives
to be stored. The floor, however, must be at least 12 inches (30 ems.
above ground, the outer walls 18 inches {45 cm.} thick, the wall between
the magazine and the detonator room two feet (60 cm.) thick, and the outer
walls of the detonator room 15 inches {38 cm.) thick,

3. Thedoor and any windows in the magazine must be of at least
i inch (5 mm.) thick steel plate faced on the inside with wood. They
must opent outwards, and as there should ba po uncoversd steel or irom,

inside a magazine bolts, hiy gesand cther internal fitting must be of brass
Or gun metal.

4. Theinterior of the magazine Hoor, walls and roof should be cement
plastered, worked to 4 smooth surface.

5. Dynamite and similar explosive must be kept cool, dry and well
ventilated. To ensure this, boxes of explosive must be kept away from
the walls and off the floor, on rrestles 12 inches (30 em.) high. The maga-
zities will be vemtilated through shaft eight inches (20 cm.) square, and
according to Explosives Rule 1949, These will be protected ontside with
wrought iront gratings, built inro the masonry, and inside with brass or

COpper Wire netting (8 meshes to the inchy fixed in 2 wooden frame and
secured flush with the plaster.

6. A space not less then ten yards {10 metres) wide round every
magazine will be enclosed with a strong fence provided with a single gate

which will be keptlocked, This space will bekept clear from trees, bushes
and grass.

7. Magazines must be kept well away from roads and buildings,
and unless there is high ground interveming, no magazine, intended to hold
300 1bs. (225 ke.) or more of explosives, shonld be built within 50 vards
(50 metzes) of a road or within 100 yards (100 metres) of a dwelling house.
More space is requized for larger magazines and the table attached to the

ritles framed under tha Indian Explosives Act (1884) should be consulred
before selecting a site for a new magazine,
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8. Every magazine shall be provided with one or more efficient ligh-

tening conductors depending upon the size of the building.

(b) General Rules to Be observed in ex plosives magazines

The magazine must be at ail times kept scrupulously clean,

sot is at any me to be admitted intothe

1.

7 N nnauthorised per
magazine.

3. The person-in-charge of ths magazine is to take care that the
magazine is well and securely locked.

4. The magazl
approach of a thur.derstorm,
of the magazine during such a storm.

ne is ofi mo acgount to be opened during, or on the
and ue person should remain in the vicinity

5. Magazine shoes without nails must be kept at all times in the
~ooden tub or cement trough about onme foot {30¢cm.)

magazine, and 2 W
high and eighteen inches (43 cm. in diameter, fillad with water is to be

fixed near the door of the magazine,
6. People wearing shoes, hefore edtering the magazine must put o7
ovided for the purpose, and be careful —

the magazine shoes Ps
have om the

() mot to put their fest o2 the clean floor unless they
magazing shoes |

(5) mot to allow the magazine 3
the clean floor ; and

{(c) mot to allow any dirt or grit to fall on the clean floor.

with bare feet will, before entering the magazing dip their
direct from the tub over the barrier onto

hoes to touch the ground outside

7. People
feet in the water and then step
the clean floor.
is to be kept in the magazine for cleaning out

%. A brush or broom
it is opengd for the receipt, delivery or

the magazing o7 each oCeasion
inspection of explosives.

g. Mo lighis nor smoking are to be allowed insides or near the maga-
zine.

10, No persom, havi
is 10 be allowed to enter the magazine.

ng any matches or articles of steel or iron on him,

11, Oiled cottonrags and waste or a0y articles liable to spontaneons

not be taker into the magazine.

lernents other than those of copper, brass, gui-
d inside the magazine. Tools must only

ignition munst

12, No tools or imp

metal or wood 2re to be allowe
be used with great gentlencss and care.

A3
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13: Boxes of explosives are ot to be thrown dowp or dragged along
the floor. They must be stacked on wooden trestles. Where there are
white ants, the legs of the: trestles must rest in shallow copper, lead or brass
bowls containing a little water.

14.  Bmpty boxes are not to be kept in the magazine not any loose
Packitlg mazerial stored there.

15. The following are to be hung up in the mtagazing —
- () A copy of these rules,
' & A statement showing the stock in the magazing .

(¢} Certificate showing the last date of testing the lightening gori.
ductors.




