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'VI1tl ~'VIVtl'U'lJtl (9)Vl1vuru'lJtlm1f11U)fl1)'U...

(9). 'I. d11fl)..:JL'VI~fl

~WLL1fl 'VI~..:J"~ l'U"~

~w~tl1 '\.J 'VI~..:J"~ l'U"~

lv. ~ 1)~U1V 'lJ'U1~ o.c'o x lvgJ!.oo L1JI'l)

lUbL1fl ~U,,~ l'U"~

lu~tl1'\.J ~'lm~ l'U"~

sn. li~'lJ1~'\.J1~bVlPl~1..:J1'lJ'U1~ (9).lvo x (9).~0 L1J1'l1
"" ....uusn ~'U,,~ 'J'U"~

'U~tl1'\.J ~'U"~ l'U"~

<:£. L~lD..:J

-l 'ULL)fl ~'U"~ l'U"~

~ 'U~tl1 '\.J ~'U"~ l'U"~

<to dVi'lJil~ 1lJij'VI~..:Jf11
".. '" I
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(9)00
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.~ "" cO ..,rri. L?~G'lLL(;l\l'lJ'LJ1(;lo.c'o x (9)0.00 LlJl'l) ~'LJ~~ 1'LJ~~
'" 1<>1 cO ..,~. ~ Fl~lJ I'l~ 'lJ'LJ1(;lo.G'1I<tx (9).~0 LlJl'l) ~'LJ~~ 1'LJ~~•

~. L"I:;!tl\Ith~nvu~~'H~\I"h~~)~Yl'VI~lJ'LJ~ Yl~vlJ1~~'Hllu'll1 'll(;l~~ 1'LJ~~br- fd ~ " ,. •
(9)0. 0 'LJ1lJ'lh~~u

'"1"'.1 .., .. ..,c 0.(9) 1'l'LJlJU)~(;lU m~m\l'H)v'l\l~~ 1'LJ~~

(i o.le Flvf1~'LJ1mV'htJvinmG'l Flvn~~ 1'LJ~~

(9)(9).~ 1u~m)1'LJm)'(J'LJ~\I IJ]v (9)Fl~\ltJ~m) IJ]mrlV'LJI'i'lJ'LJ1(;l'0 ~v (9) fl'LJ

- 11lLn'LJ(9)0 fi1~LlJl'l) (~(;l1\l1nG'lm'LJ~LiitJ1tJG'lm'LJ~'lJv-rtJtJ~m) Fl~\I ~

- Ln'LJ(9)0 fi1~LlJl'l)~'LJ1tl ~~L~lJfi1~LlJl'l)~~

'HlJ1V 'H\Jl m)vm1'LJ'H~v~(;l'H~v'LJ~1tJ~m)1 ~LiJ'LJ1tlI'l1lJ'HlJ1m'V!l'lm)vn 'LJ• •
4 I II .., Q,J 4" I Q J

'H)v~ ~'HVV'LJ'lJV(9) 'VI1VtJqj'llvl'l)1Fl1tJ)m)'LJ

(9)00

(9),rrio 0

<to

I

... .J ..,msusmurunnu
G'l'lJv'LJ1~mL~~m),

I

o

(9).~ ~1tJ~m)~V\l~'lJ1i1Fl)11 ~(;llJ]v~v\l 1'LJ~~

(9).~ ~1tJ~m)'lJ'LJ~\I~V\l~'lJ1i1Fl)11 L
- 11lLn'LJ(9)0 fi1m~1'l) (~~1\l1nG'lm'LJ~LiltJ~tl\I~'lJ1-B'1Fl)111ilarru r
'lJV-rtJtJ~m) Fl-r\l~~ I

- Ln'LJ(9)0 fi1~LlJl'l)~'LJ1tl ~(;lL~lJ1i1~LlJl'l)~~

I

I

o Q .d .J
l.!:>. m~)m))rl~'lJ1LFlfiv'LJ'V1

l.!:>.1>1 'llil(;l~))lJ~111lLn'LJ ~ -B'11lJ\Ifl'LJfi~

Ln'LJ~ -B'11lJ\I~(;lL~lJ-B'11lJ\I~~

sn. ~\I~\lJ1 ~\lJ1 LL~~~\lm'll'LJ~)v\l-rtJlJfie.JvV
"

m.:9) ~\I~\lJ1Ltl~1 ~(;llJ]vl'LJ1uae

m.!> ~1tJ~m)1'LJm)'(J'LJ~\I~\lJ1IJ]v)rlV'LJ~'(J'LJ1~'0 ~v (9) fl'LJ

- 11lLn'LJ(9)0 fi1mlJ\Jl) (~(;l1\l1nG'lmiltJ~m)J11tlG'lm'LJ~

'lJv-rtJtJ~m) Fl~\lfi~

- Ln'LJ(9)0 1i1fiLlJl'l)~'LJ1tl~(;lL~lJ1i1fiLlJl'l)fi~

m·Fn ~1tJ~m)J1tl)~tl11(;lv)rlv'LJl'itJ))VlnJ1tl~lJ1I'l)fl'LJfi~

11lLn'LJ'0,000 ~I'l)

- ~1'(J'LJ~\lJ1tl)~tl1IJ]mrlV'LJ~'(J'LJ1~'0 ~v (9) fl'LJ11lLn'LJ(9)0

fi1fiLlJl'l) (~(;l1\l1nG'lmiltJ~m)J11tlG'lm'LJ~'lJv-rtJtJ~m) Fl~\lfi~

- Ln'LJ(9)0 fi1fiLlJl'l)~'LJ1tl ~(;lL~lJfi1fiLlJl'l)fi~

m¥ ~\lm'll'LJ~)V\l-rtJ~fie.JvV ~~lJ]vl'LJ 1tJfi~

m.~ ~1tJ~m) 1'LJm)'(J'LJ~\I.n1'll'LJ~)v\l-rtJlJfie.JvV
"1 0 Q Q1 (Q .J ~ "'.1 1. I- lJLn'LJ(9)0 n mlJl'l) Fl(;l1\l1f1G'lm'LJ'V1Lf1tJm'll'LJ~)v\l)tJlJfiwvVu

"
G'lm'LJ~'lJv-rtJtJ~m) Fl~\I~~

- Ln'LJ(9)0 fi1~LlJl'l)~'LJ1tl ~~L~lJfi1mlJl'l)~~

I

(9)00
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<t,ctoo

boo

b,boo
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<to
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(U1'V1)

.. cd OJ

f11~'U~nl'SLntJ1n'U

G1,r'lJLL"~,

110 II 4 eLI

m.b n11~"14'V11A11~G1~B1~~1tJLA~B4~n~n"
.. ~-=- :; d CII ~ d .4 CII ~ CLI

(~fltJ'UI9l'U~~'Vlm.J119l~19l4LA~B40~'U1'V1~mmmO~'U1LL~4~'U"'4, ~
LL"~~fltJ'UlPim1~fI'U'ULL"~~~~'U)~ ,
- hJLii'U (9),000 19l1~14L~I9l~A~4"~

- Ln'U(9),000 19l1~14~19l~~~L~~Lu'U'VI'ibtJ'VJn1(9)00 19l1~14~19l

'VIU1tJ"~

'VIl 1m 'VI~ f11~tJml'U'VI~B"~'VI~B'U~1'U~f11~1~Lu'U1.tJI9l1~'VI~1tJL'VI~f11~ rul'U
'VI~~"~'VI~B'U"lJB (9).yhmJ'Y"lie:i'19l~1~1U~f11~d I

1"'4 cvcv
(9). A1'lJB~'UA'U"''U'lJ19l1"~,
l!>. ~1'U~f11~L1'lJm~~{JB4tl'UhA

l!>.(9) o~1A'il'U{JB4tl'U1~A~'I3G1,r'lJ,j'1LLriG1,r'lJLL"~, ,
" 0QJ .. q oCt Q.I

"'19l1L"tJ4B'U119l1"~

hl!> o~1A'il'U~1~UB4tl'U 1~Aci'11.~e:i'mG1'U~~~B"',r'lJ1~A,x~G1,r'lJ, ,
bA~'Ue:i'm"''U LL"~L~tJ1I9l",ltJb'il", ~1"~

l!>.m o~1A'il'UUB4tl'UbA~b~djmL~1 ~1"~

l!>.~ o~1A'il'U{JB4tl'UbA,x~LL~1 ~1"~

sn. ~1'U~m~'VI14~~m~~

rn.(9)~1~~vi1'V1l1'U~,r'lJLL"~LL~1

L'WP1~~1"~~
"" OJL'WP1L~tJ19l1"~

In.l!> vi1A"B~"n",,r'lJLL"~LL~11 'Um1~A"B~tJn~ ~1"~I" ~ ,

~. 01'U~f11~L~m tl'U1~A~'I3",,r'lJ,j'1,

<to I 1u~m~-rn'l31'V114mtJ~m~~,
"~ .(9)~1'U~m~-rn'l31 A-r4"~

~ .l!> ~1u~m~o~tJ1n1~~L~'U 'VIl1~1'U",,r'lJ~1"~ A~4"~,
~ .sn ~1UtJ'UtJ1~1tJ'WtJ15"'19l1L~tJ4~1"~ A~.:j"~

b. r 1'U~m~-rn'l31'V114~"tJm~~ ~1"~ A~4"~

~. p~'U~m~~~LA~tJ4'V1~1tJtJ~~~1~1"'19l1(1.~lm~tJ) ~161~

'VI~1~L'VI~f11~tJml'U~1'U~m~ ~1tJf11~ (9), l!>.(9),m.(9), ~ LL"~ ~ 1~Lij'U1., ~1~

'VI~1 ~L'VI~m~tJml'U"lJtJl!> 111tJ~'Y"lie:i'm1~1'U~f11~d

II
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moo
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(9),000

moo

moo

moo

(9)00
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l!>oo
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I

m~'VI~G1B'UArum'W
I OJ 0 :_

1"'~nB"'~14,

I

i

i

"(9). n ~'VI~G1B'ULL61~19l~1~"'B'U1",~I'i''U'VI14L"l1'U1",~i'U~'UL~~, .
~ " ~ QJ d dev ~ 3
~ ~19l~~'UfI~ 'VI~1tJfI~LL"~1"'~B'U1'VI~'U~tJ.:j'll'U~B4'W'U'VI14

LL~~i'Ui{'U'VI14 ~1tJ"~L~tJ~~4~B ltJd

(9)(9)m~'VI1G'f1'UA"~'lJB41"'~ (Gradation),
(9)l!> f11~'VI1;j~L'VIm;j~'Wm"'~n ~~~'lJil'WmG1~n

(Atterberg Limits)
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vlJl"1f11U,.nl':i~~qlJl

(U1'V1)

I G'l.j;n fl1'Se:Je)mLuu?I"J'U~G'I~ (Mix Design)

G'l.~ fl1 'S'VW1G'le:JU'VIl 1"11Fl"J1~ LL,j'ULLUU~ 1\Jl'S~1'U

(Standard Compaction)

G'l ~ fl1'S'VlIJIG'le:J'U'VI1F11Fl"J1~ LL,j'UmJUG'I~n";h~llJ1'S~l'U" ...
(Modified Compaction)

G'l~ fl1'S'VlIJIG'le:J'U'VI1F11CBR LL"'~ Swelling

(h.h"J~F11 Compaction Test)

G'l fri fl1'S'VI1F11f1"J1~'VIIJlIPi'''J Linear Shrinkage

G'l ~ fl1'S'VI1F11f1"J1~'VIIJlIPi'''J Volumetric Shrinkage

G'l ~ fl1'S'VI1F11LL'S~Lae:J'U"1Je:J~~'ULL'UU Unconfined Compression

G'l G'lO fl1'S'VI1F11LL'S~Lae:J'U"1Jm~'ULL'U'U Direct Shear

(Undisturbed)

G .G'lG'l fl1'S'VI1F11Lb'S~bae:J'U"1Je:J~~'Ubb'U'U Direct Shear

(Romoloed)

( .G'll!? fl1'S'VI1F11fl1'S'Vl'S1JI1Pi'''J"1Je:J~~'U (Consolidation),
,JI .

( .G'lm fl1'S'VI1FllFl"J1~"11'U (Natural MOisture Content)

( .G'l~ nl'~'VlIJIG'le:J'U'VI1F11Fl"J1~LL,j'U 11J1~Pj5 Relative Density

( .G'ld:: fl1'S'VI1F11 Lab Vane Shear Test

- Precision Torque (~v G'l 1Pi'''J€l~l~)

- Torque Wrench (~e:J G'l 1Pi'''Je:J~1~)

~.G'lb fl1'S'VI1F11 Standard Penetration Test (~e:J~\Jl)

~.G'lcri fl1'S'VI1F11Fl"J1~;~ 1~"1J e:J~~'Ub 'VIil~n

(Permeability of Clay)

1ol.G'l~ fl1'S'VI1F11Fl"J1~;~ 1~"1Je:J~'Vl'SlCJ

(Permeability of Sand)

l!? nh'S'VlIJIG'le:J'UbL"'~\Jl'S"JIiJG'I€l'U1G'1~vr'U'Vl1~ (Aggregate)

~ 'U~mJ n'S"JIJI 'Vl'SlCJ'VICJ1'U ~~ii'SlCJ~~baCJIJI~~~e:J 1 tld
~ ~lJIvr'U'Vll~ (Aggregate) l"ll'U i;'UFl~n ,m1'~

~.G'l fl1'S'VI1?1"J'UFl"'~"1Je:J~1G'11J1 (Gradation),
-=' q .c:tt. .cI .tQ,

".l!? fl1'S"1JlJlb'VI"'''J "1JIJI~mG'l\Jln 1JI'S'S"11'U~~lG'1l'ln

(Atterberg Limits)

p.sn fll'S€le:JmL'Uu","J'U~G'I~ (Mix Design)

~.~ msn IJIG'le:J'U'VI1Fl"J1~'VI'U1u,j'ULL 'UU~ll'l'S~l'U...
(Standard Compaction)

b.d:: fll'S'Vl IJIG'le:JU'VI1Fl"J1~ LLiluu U'UG'I~ n11~1\Jl'S~1'U" ...
(Modified Compaction)

p.b fll'S'VlIJIG'le:J'U'VI1F11 CBRuae Swelling

(161'S"J~F11 Compaction Test)

~.cri fll'S'VI1F11Fl"J1~'VIIJlIPi'''J Linear Shrinkage

~.~ fll'S'VnF11Fl"Jl~'VIIJlIPi'''J Volumetric Shrinkage

G'l,crioo

G'l,od::o
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I b
I .--------------.-+--------------------------------------------#---~--------------_.
II 'l.h~IJl'VI\J'inTl 'l1~fl1'l
I

I!:l.~ n1'~'VI1Fllf111lJ:ff'U(Natural Moisture Content)

I!:l.mo m1'V1~"'t1'U'VI1FllFl11lJbbtJ'U1~CJ1GRelative Density

I!:l.mmm1''VI1Fllf111lJcil\1''ii'lbV'll:_;Specific Gravity (Coarse)

I!:l.ml!:lm1''VI1FllFl11lJcil\1''ii'lLV'll:_;Specific Gravity (Fine)
" .. ...1"'~ 'VI'UVI'~t1n11~

I!:l.mmm1'~t1CJi1'U

I!:l.m~ m1''VI1~1'UFl~:_;Gradation

I!:l.mlt mseonu 'U'U6'11'UFl~:_;Mix Design

I!:l.mb m'S'VI1Fllf111lJ~n'VI1't1Abrasion (Los Angeles)

I!:l.merim'S'VI1Fllf111lJFl\lVl'U(Soundness)

I!:l.m~ m'S'VI1Fllf111lJ~~~lJt11 (Water Absorption)

~.m~ m1''VI1Fllci1\1''ii'lLV'll:_;Specific Gravity (Coarse)

1v.l!:lo m'S'VI1Fllci1\1"ii'lbV'll:_;Specific Gravity (Fine)

1!J.l!:lmm'S'VI1t11V11.JnUnit Weight

p.1!:l1!:l m'S'VI1Fll~'S'S'Ij'nFl11lJbb'U'UFlakiness Index

p.l!:lm m'S'VI1Fll~'S1''l1ijFl11lJCJ11Elongation Index

p.l!:l~ n1'S'VI1Fllf111lJLLn~\IAggregate Crushing Value

p.1!:l1t n1'S'VI1Fllf111lJLLn~\IAggregate Impact Value

•h'SlCJ'VICJTU

I .I!:lb n1'S'VI1~1'UFlG'l:_;Gradation

~ .I!:lerim'S'VI1Fll Fineness Modulus

~ .I!:l~ m'S'VI1FllL~mJ'U'UtI\lB'UVI~~"'1'S(Organic Impurities)

~ .I!:l~ m1''VI1Fllf111lJFl\lVl'USoundness

l!: sno m1''VI1Fllf111lJcil\1''ii'lLV'll:_;LL~:_;m'S~~~lJt11
\I

Specific Gravity & Absorption

I!:lmm m'S'VI1Fll Sand Equivalent 'UtI\lVl1'lCJ

I!:lml!:l m'S'VIltl~lJlru~t1CJ~:_;~~l'U(9t:_;LLn1'..:jL'UtliI!:loo

sn. m ml~"'t1'ULL~:_;V1~"'t1'U~ru"'lJU~'UtI\ll"'~~l\1 '1
~
sn.c n11'VllFllLL1'\lfh"'\la~~t1 m ntJ'U (Compression)

m.~ m1''VI1FllLL'S\I\i)~~t1m ntJ'U (Bending)..
en.a m1''VI1Fllm1'~~~lJ'I11 (Absorption)

m.<t m1''VI1FllLL'S\I\i)~(Bending)

m.b m'S'VI1FllLL'S\le)~(Compression)

m.lri m1''VI1Fllm1'~~iut11 (Absorption)

LL~'UFltl'Un~(9talL~~'Stl
v

m.~ rl1''VI1Fllm1'LLa'U~1 (Deflection)

'" I ..
t1~'l1Fl1'lJ'lfl1'l~\lq~

('lJ1V1)

mlto

m,l!:llto

I!:llto

mlto

mlto

I!:llto

mlto

\

~lto

\

m,olto

mlto

I!:llto

mlto

I!:llto

\

I!:llto

I!:llto

blto

blto

I!:llto

I!:llto

I!:llto

m,olto

I!:llto

I I!:llto

I!:llto

I!:loo

I!:loo
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(U1'V1)

b'VI~mi.'l~lJ (b'VI~nmllJbb~~b'VI~nsUmjmJ)

Reinforcing Steel (Round & Deformed Bar)

brI.~ bbi"'1~'1b'VI~n"1J'lJ1(Pl (/) b lJlJ. (lJ1eJ (9)vleJ'lJ)

FO.(9)Obbi"'1~'1b'VI~n"1J'lJ1(Pl (/) ~ uu. uae (9)0 lJlJ. (lJ1eJm vleJ'lJ)

Fn·mmbbi"-:J~'1b'VI~n"1J'lJ1(Pl(/) m\!l uu. uae m\!l lJlJ. (lJ1eJm vleJ'lJ)

~.m\!l bbi"'1~'1b'VI~n"1J'lJ1(Pl (/) met lJlJ. uae mb lJlJ. (lJ1eJm vleJ'lJ)

~.mbrl bbi"'1~'1b'VI~n"1J'lJ1(Pl (/) m~ uu. uae \!lo lJlJ. (lJ1eJm vleJ'lJ)

In.m<t bbi"'1~-:Jb'VI~n"1J'lJ1(Pl(/) \!l\!l lJlJ. (lJ1eJm vleJ'lJ)

r.met LLi"'1~'1L'VI~n"1J'lJ1(Pl(/) \!let lJlJ. (lJ1eJm vleJ'lJ)

[l.mb LLi"'1~'1L'VI~n"1J'lJ1(Pl(/) \!l~ lJlJ. :IT'lJhJ (lJ1eJm vleJ'lJ)

, .mb'll LLi"'1~'1i"eJm~eJlJ (Tensile Test of Welded Joint)

(lJ1eJm vleJ'lJ)

'" .m~ Lb1'1~'11'lJL'VI~mb~'lJ (Tensile Test of Flatbar)

(lJ1eJ m vleJ'lJ)

~~ (Plb~'lJL~tl'JLL~~LU1Jnl:llJ (Wire & Strand)

en. ~~ LL1'1~'1~'J(Pl&r-:Jn~~'Vln"1J'lJ1(Pl (lJ1eJ m vleJ'lJ)

en, "0 LLi"'1~'1m(PlL'VI~m1lJ'VIeJ-:JLL(Pl-:J'VIn"1J'lJ1(Pl(lJ1eJ m vleJ'lJ)
1"" "

sn, ~m LLi"'1~'1m(Pl L'VI~mL i"'1~-:Ji.'l'l'VIn"1J'lJ1(Pl(lJ1eJ m vleJ'lJ)" ,
en, \!l Lb1'1~'1"'1(PlL'VI~n~Ln~tl1LLi"'1~'1i.'l'l (lJ1eJ m vleJ'lJ)

"

lim n~1'l

brI.\!l~ n1i"eJeJmL'Uuci1'lJt:Ji.'llJlieJ'lJn~1'l (Concrete Mix Design)

1(PltlhJ'VIl:leJ(9)1mh'l

brI.\!l~ n11'V11~1fi1~'1e)(PllieJ'lJn~l'l~nU1p1fllJ1eJ m bbvl-:J
"

(Compression Test of Concrete Cube)
I 0 Q.I QJ oe:I I I

brI.\!l n11'V11fl1n1~'1eJ(PllieJ'lJmI'lVli"'1m~UeJnl'leJ m bbVl'l

hh'JlJ~1LIi~eJ'U~'J

(Compression Test of Concrete Cylinder)

meto

meto

\!loo

\!loo

\!leto

Q'l00

<teto

f;(Pli"1fl11'l1lJ"U'lJ1(Pl

" OJ .;'VI'lJ11'l(Pl"UeJ'IL'VI~n

l(Plm U~tl'Ub.yjtl'Uti'U

..
11tl~~beJtl(Pl

sUeJbrI.~ - Q'l.mb

moo

\!loo

f; m1fl1l'l1lJ"1J'lJ1 (Pl
, .. OJ

b"ll'lJb(Plmnu

sUeJQ'l.~ - brI.mb

f;(Pl11fl1l'l1lJ"U'lJ1(Pl
, .. OJ

L"ll'lJL(PlV1nU

Q'l,oeto

moo

moo
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I~-------------+--~------------------------------------------~----~------------~
'W~BlJi'hbi'l~B'U11",lIriTL1-S'Ubb~-:J~TVI'l!1

(Compression Test of Capping Concrete Cylinder)
I tI flI CiI I II

6TI.l!>~i'l11Jl1il'VI'Ji'lB'Un~IJl'VI~-:Jfli~'UBnIJlB (9)1il1'U
I 0 Q.I tI c:I

6TI.l!>~m~'VI1i'l1mG'l-:JIilIil"lJB-:Ji'l1'Ui'lB'UflilJl"lJ'U11il

(9)etx (9)et x ~et b'1l'U~blJlJl~
10..,11 ~ .q

po.6TI0m~'VI1i'l1mG'l-:J1Jl1'Ubb~-:JIil-:J"lJB-:Ji'lB'UmlJl

llil~15 Splitting Test
I ....,j ... )~.6TI(9)m~'VI1i'l1m~~lilb'VI'Um"lJB-:Ji'lB'UflilJl (Bond Test

nBi'lB'Un~lJlmllJ (Three-EdQe Bearine)
n.6TIl!>v1B"lJ'U11il(/) 0.6110 X (9).00 blJm

.611611v1B'lJ'U11il (/) o.a'o X (9).00 blJm

, .6TI~ v1B'lJ'U11il (/) o.d'o x (9).00 blJlJl~

" .6TIetv1B"lJ'U11il(/) o. oo x (9).00 blJlJl~

c .6TIb v1B"lJ'U11il(/) o.cso X (9).00 blJlJl~

!;1 .6TIgJjv1B"lJ'U11il(/) (9).00 X (9).00 blJlJl~

!;1 .6TI~ v1B"lJ'U11il(/) (9).l!>o x (9).00 blJlJl~

GT 6TI~v1B'lJ'U11il (/) (9).eto x (9).00 blJlJl~

'VI~?lB'UbLB?l~G'l~i'lB'Un~1Jl (Asohalt Concrete Test)

611~o m~BBmb'U'UG'1'J'U~?llJ (Job Mix Formula)

611~(9) m~'VI1U~lJ1ruCJ1-:J (Bitumen Content)
kJ1~ I '" ..I ",..I",611~"'-' m~'VI1i'l1i'l'J11Ji'l-:JIJl'"JLLG'l~m~bi'lf1B'UlJl'"JblJB~'UbL~-:Jnlil

(Stability & Flow Test)

611.611'VIIil?lB'Ui'l'J11JbL,j'U~B (9) IJi''JB~1-:J~-:J1'U~B-:J'VIIilG'lB-:J

uae 1'U?l'U11J (Density Test)

'VIJi?lB'U1?1IilLbB?l~G'l~ (Butuminous Material Test)

611.~~ ~liln~'UIJi''J"lJB-:JCJ1-:J~'VILb'Ui'l,
(Distillation of Cutback Asphalt)

611.(et ~liln~'UIJi''J"lJB-:J~1-:JJ1 (Distillation of Emulsion),
6TI.~~ i'l'J11J'VIiiIilLb'U'U Kinematic (Kinematic Viscosity)

6TI.<igJj~1il'"J1'UhJ (Flash Point)

6TI.<i~ m~'VIT51Jl~1m~f1~G'l1~'lJB-:JbLB?I~G'l~~blJ'U~

(Solubility Asphalt Cement)

6TI.<i~ 1'l'"J11J-U'Ub'VIm(Penetration Test)

6TI.~p 1'l'"J11Jb'VIilf.l'J(Ductility)
... ..I v .

6TI.etl9>1'l'"J11J~qJb?l~'lJB-:J~1-:JL'UB-:J~1nI'l'"J1mB'U(Loss on Heating)

6TI.etp ~lileJB'UIJi''J (Softening Point Test)

6TI.etn i'l'J11Jci'J-:J"'i\'1b'W1~(Specific Gravity)

6TI.et~ m~'VI1LtlB{b~'U~m~lJlnlJl~ntl'U (Settlement Test)

6TI.et~ m~'VI1m~G'ltl~IJi''J"lJtl-:J~1-:J (Float Test)

6TI.cn m~'VI1"lJ'U11il"lJtl-:JL~Iil~1-:J(Sleve Test)

(U1'V1)

6TIetO

l!>oo

l!>eto

61100

6TIeto

~oo

et,(9)OO

(9)eta

6TIcta

6TIetO

~eto

eteta

eteta

6TIetO

6TIetO

mlao

611eta

6TIetO
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611eta
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~OO

tl"~1fi1u'in1'~~,:jq"

(U1'V1)
I~-------------+--~--------~-----'--------------------------~----r-------------~I ~ 1I.eel Q CIt. CiI

IPl~LLfl~'l~1IPlLVmflnmL'II€J1JIPl~L?f~1Jf'lm.Jfl~1Pl

brl.ct:~ LL~'l~'l (~€J (9) 1ii'1mh'l)

brl.ct:~ LL~'lL~m.J"v€J'l~~L~€J1J(~€J (9) 1ii'1mh'l)•
brl.ct:~ fl1~Iii'~lFi''lLvtJ (~€J (9)1ii'1€J~1'l)

ct:. f11~tl1\.Jf'l111J~fllii'€J'l"v€J'lLf'l~€J'lij€J'V1~G'l€J'\..J~1'l1
-dtJ Hydraulic Jack, Testing Machine LL~~ Load Cell.

Calibration of Hydraulic Jack,Testing Machine and Load Cell)

~OO

" , '"
.(9) "VtJ1~tJ€JtJm1 ct: IPltJ

~.I!> "VtJ1~ ct: Iii'tJ ~'l (9)0 Iii'tJ

".brl "VtJ1~LfitJfl11 (9)0 1ii''U~'l I!>o Iii'tJ

.ct: "VtJ1~LfitJfl11 I!>o Iii'tJ ~'l sno Iii'tJ

oQ. I w ~ OJ

c .~ "V'U1~LfltJm1 (9)00 IPltJm (9)ct:0 1Pl'U

(j .~ "VtJ1~LfitJfl11 (9)ct:0 Iii'tJ ~tJ1tl
ct:. fl h~tl~\Jm11J~fllii'€J'l"v€J'l1'lLLvntJ1~Lb ~'l

(( alibration of Proving Ring)

<t (9) "VtJ1~,j'€JtJfl11 sn Iii'tJ

(9).od'o

brlct:O

Q I V ~ w
ct: sn "VtJ1~Lfl'Um1 ct: IPltJm (9)0 IPltJ

ct: ~ "VtJ1~LfitJfl11 (9)0 Iii'tJ ~'l (9)ct:Iii'tJ

ct:.~ "vtJ1~LfitJfl11 (9)ct:Iii'tJ ~'l I!>o Iii'tJ

~OO

~OO
Q I fIIJ ~ "

ct:.P "VtJ1~LfltJm1 I!>o 1Pl'Um mo IPltJ

ct:. ~ "VtJ1~LfitJfl11 sno 1ii''U~'l ct:o Iii'tJ

ct:. ~ "VtJ1~LfitJfl11 ct:o Iii'tJ ~'Ultl

b. fl1 m1~G'l€J'\..JLL~~'V1~G'l€J'\..J1?f(;1 bb~~fl1~f'l1'\..Jf'l1Jf'lrum~fl1~tln~.. .. .. d.J

1u tJ11J

b.~ fl1~'VI(;1G'l€J'\..Jf'l111Ju'l1tJLb~~1Pl~1~?f€J'\..Jf1ruG'l1J~"v€J'l1G'l~vi1offb\JtJ
If'l~'lG'l~1'l"v€J'l~tJ'VI1'l.fftJ~1'l1~~€Jl.J~'l1f'l~'l?f~1'lfl1~ti€JG'l~1'l~1'l 1
- fl1~'VI(;1?f€J'\..Jf'l111JbL'l1tJ1tJG'ltJ1l.Jl(;1tJ1off'VI~1mL'VI'U~

(Field Density Test By Sand Cone)

- fl1~Vl1ri1 fl1~1''\..JJ1V1,rfl"v€J'litJ'V11'l1tJG'l'U11J

(Plate Bearing Test)
I II d v" qJCIII

- fl1~Vl1m11JLbtJtJmmf'l~€J'lfl1J1JtJlPlm~~'lG'l (Nuclear Gauge)

- fl1~Vl1ri1 CBR"V€J'litJ'V11'l1'UG'ltJ11J(Field CBRTest)

b.1!> fl1~b~1~1ii'1€J~1'lf'l€J'Ufl~1Pl (0 (9)0 ~1J. ~€Jm11J~fl (9)~1J.)

b.brl 1n1~L~1~1ii"";1¬ JJ~1'lLb€JG'lVl~I'if'l€JtJfl~1Pl(0 (9)0 ~1J. ~eJrn11J~fl (9)~1J.)

b.ct: n1~b~1~~tJl(;1tJ Hand Auger
cI "'1'" (' '"'VIm11J~fl 1JbfltJ ct:.oo b1JlPl~ lPleJm11J~fl (9).00 b1JIPl~)

~f'l111J~fll1JLfitJ (9)0.00 L1JIPl~(~€Jm11J~fl (9).00 b1Jm)

(9),0ct:0

brlOO

(9)0,1!>00

brlOO

(9),0ct:0

(9)ct:0

(9)00

(9)ct:0

I!>0 0

I
I
I



(9)0
., I ...

v"'a1fl1'U·m1"~.:I~fl

('U1'V1)

b.er fl1'Hn'U~·-;1V~1.:JUndisturbed

Lfle.JloffShelby Tube "lltl1fl (/) l!>"VI~B (/) mil

b.b fl1i"Vl1fhfh"'.:J"llB.:J~tI Field Vane Shear Test

- ~m1lJ~flhlLntl (9)0.00 LlJlJli" (~Bm1lJ~fl (9).00 LlJlJli")
.,J ~... ( I ~ )- 'VIm1lJ~mfltl (9)0.00 - l!>o.oo LlJIJli" IJlBm1lJ~fl (9).00 LlJIJl1

b.1ri fl1i"1Jli"1~"'BU'VI1.:JLt'le.JloffLfl~B.:JijB

(Deflection Test by Benkelman Beam)

b.~ fl111Jli"1~"'BUn1"'.:Je)t'I"llmflBtlfl~ IJlLLU'UbJvhm e.J~1e.J1"leunseunn
Rebound Hammer Test
(
I JI .,J •• 1 )IJlB~tI'VI (9)1Jl1i"1.:J),11Jl'VIt'I"'BU (9)0 ~t'I, .

o CLI !I.J qp.1i fl111Jli"1~"'BUfl1~.:JBt'I"llB.:JflBtlmlJl

Lt'le.JloffLfl~B.:JijBWindsor Probe (~B (9)~t'I)•
p.(9)O fl1i"1Jli"1~"'BU~1 LLVltl.:J~1t11tlLVI~m"'~1J1tlLfli".:J"'~1.:JflBtI fl~1Jl

(~B (9)~t'I)•
1"J1 11..1 ~

fri. n 11Jli"1~"'B'U"'m~ lJl~tlt'lle.Jfl~tlLi"t'l1i"

«( round Penetrating Radar)

fri (9) fl1i"1Jli"1~"'BUIJl11JLLtlle.J11i"~e.J~hlLntl eroo L1JIJli"L~B.:J~~

I d Q Q ~ I

"'TU'VILfltl ero 1Jl111.:JL1J1Jl1flt'lL~1J1Jl11Ji"1fl1IJlB

1Jl1i"1.:JLlJm m.1J. ~~

~.m 'VIt'I"'B'Un1"'.:J~1t1'V11t1bLi".:J~.:J"llB.:JLVI~m'lJ~1i"flJ
"

(T nsile Test for Steel Section) ~lB~1.:J~~

Ii. m 'VIt'I"'BUi"11LVI~fl~flyjflntl1f:1"lftl
" "

(C( rrugated Sheet Steel Beam for Highway Guard Rail)

Ii.~ fl11'V1t'1"'m.Jm11J~1t1LLi".:J~.:J(Tensile Strength) ~lB~1.:J~~

Ii.~ fl1i"'VIt'I"'BUi"~e.J~LLBtI (Deflection) ~lB~1.:J~~

Ii.Q fl11V11J1V1,rm'.:Jfl~~~BTU Lt'le.Jlthrtl&iL1Ji1fl~B 11~

(Antimonychloride Test) ~lB~1.:J~~

(9)0. n i"'VIt'I"'BULL~tle.J1.:Ji"B.:J~'U"'~~TU(Rubber Bridge Bearings)

(9) .(9) fl1i"Vl1Fhm11JLL~.:J (Hardness) LLUUShore A ~lB~1.:J~~

(9)( .l!> fl1i"Vl1m11J~1'ULLi".:J~.:J(Tensile Strength Test) ~lB~1.:J~~

(9)( .snfl11V11r11fl111JVt'lLnB"ll1t'1 (Elongation Test) ~lB~1.:J~~

(9)C.C:S: fl11V11r11fl11~U~lL~B.:J~1flfl1i"tlt'l (Compression Test)

~lB~1.:J~~

(9)C er fl1i"Vl1r11fl111J'VI'U~B?hfl!LB1'1l'U (Ozone Resistance Test)

~lB~1.:J~~

(9)0 b fl11V11r11LLi".:J~t'lLVI~e.Jl(Bonding Test) ~lB~1.:J~~

(9)0 ~ fl11V11r11m11J'VItlBflJVI.Ilij",.:J (Heat Resistance Test). ""

(9)00

ero

C:S:,l!>00
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m.ooo
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C:S:,mero
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('lJ1'V1)

I (Gll!:» Gl. ~ tJ.fl1~tJv'l1~1~1LIiJ'Uam)'U (pH)
I OJ

n11mlIiJ1Lm1~~'I11 I!:>.~ Color)

GlGl m1'Vl~"'vUfl111J"'1JU1WtJv'lL"'1L~1J (Seismic Test)
"

'Vl~"'vU1~Ln'U b ~'U L~v'l~~
I QQ .., Q Q I II II

"'l'U'VlLn'Ub 111'Ufl~b~1J11111J11ml11vl11'U111'U~~

Gll!:>m1LJ1\JbL\Jl'l~1'V1,j1LLvl'l~1mh'lflv'Un~111 nv'U~~

Glbfl. m1'Vl~"'vUfl111J"'1JU1WtJv'lflv'Un~I11~1tJ1mi
"

fl~'Ue)~111111'1!ijn(Ultrasonic Pulse Velocity Test)
~.! .. .,j

'Vl~"'VUb6JLn'Ub 1iJ~ L1V'l~~,
I .cl Q Q ~ I

"'l'U'Vlbn'Ub 1iJ~fl~b~1J11111J11fl1I11vliJ~1iJ~~~, . .
Gl~. m1111111iJ"'vU"'.fl1~m11JLtJ'Um~ - ~1'1tJv'lflv'Un~111

(Carbonation Test) 'Vl~"'vu1'U~V'lLJ~,j'9im1 ~1e:J~1'1~~

Gl<t. n1'~111111iJ"'e:JuLJ~1J1rufl~e:J11~tJe:J'Ifle:J'Un~111

Chloride Test) 'Vl~"'e:Ju1'U~e:J'ILJ~Wim1 ~1e:J~1'1~~

Glb. fl11'Vl~"'e:Ju'VI1i'hm1~nn~e:J'UtJe:J'Ib'VI~m"'~1J

Half-Cell Potential Test) 'Vl~"'vU1~Ln'U b 1iJ~L~e:J'I~~,~~11 cI oCII d.J )'Vl'l'U1J111J~'1m1LI111tJ1J"'m'U'VlL~e:Jn1'l'Vl~"'e:JU

~l'U~bn'U b 1iJ~~~b~1J11111J11m\Jle:JIiJ~1iJ~~~.. IIj ., lit

sn.n'11'111m~LL",1vh~1 (Conductivity)

~. ~1~"l!tjm1I11nl11~ne:J'U(SVI)

ct. e)\I111m1I11mLtJntJe:J'I~1111~ne:J'U(Zone Settling Rate)

b. fl1~1J~'U (Turbidity)

fri. fl~ 1J~'Ul11nf11'1(Chlorine Residual)

~. e:Je:JhiBLIiJ'U~~mtJ1'UJ1(Dissolved Oxygen)

~. fll 1JbtJ'Um~ (Acidity)

GlO. fl~11JLtJ'U~1'1 (Alkalinity)

GlGl. LJ~1J1ru"'11.x'l'VI1J~ (Total Solids)

Gll!:>.LJ 1J1ru"'11bbtJl'U~e:JtJ (Suspended Solids)

Glbfl. LJ 1J1ru"'11~~mtJ (Dissolved Solids)

Gl~. LJ 1J1ru"'111~L'VItJ (Volatile Solids)

Gl<t. LJ 1J1ru"'11m~1~L'VItJ (Fixed Solids)

Glb. LJ 1J1ru"'11I11nl11~ne:J'U(Settleable Solids)

Glfri. fl~ 11Jm~~1'1 (Hardness)

Gl~. flr e:Jh~ (Chloride)

Gl~. ~rlbyJ~ (Sulfide)

I!:>o. yJ~e:Je:J11~ (Fluoride)

I!:>Gl.1'1l 11'U~ (Cyanide)

I!:>I!:>.YJ'l.e:J~(Phenols)

I!:>bfl.J1 ~'Ubb~~1"U~'U (Oil and Grease)

bfl,boo

boo
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sn.ooo
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bfl,boo

boo

I!:>oo
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., '''''tl\JI'a1f11\J'an1'a~~~\JI

(\J1'V1)

l!:l~. 1"11'S~~'VI1'lnl'~Lm~I'IJI'S~LthJ'!lij\JI"'1'~€hJ'VI~~

Organic Pesticides)

l!:ltr. tJ~~1ru"'1~inYltJn (Surfactant)

l!:l~. ~ IJI'S1m 'H~l\JI~\JtJ tJnsa L'OJ1.J'Vll\1Lflii'OJ1 n"'l'S'\J 'S~ n tJ\J L'\JtJ4~\I m L1.JIJI

Pemanganate Value)

l!:lgy. ~mlm1~\JI~'\.mtJnsaL 'OJ1.J'Vll\1Lflii'J1mn'S'\J'S~n au l\J11f11L~'VI

Chemlcal Oxygen Demand; COD)

l!:lC;:. ~1JI11m'S\JI\JI~\JtJtJnsaL 'OJ1.J'Vll\1~'J1'V1tn
'U

Biological Oxygen Demand; BOD)

l!:l~. ~1JI'Slnl'~\JI\JI~\JtJtJnsaL'OJ1.J'Vll\1~'J1'V1mLL~~-e)1JI11m1
'U

\JI~\JtJtJnsaL'OJ1.J'OJln"'11'\J'S~nmJl\J11F1·H~'Vl (COD + BOD)

mo. ~~lrul1.JlIJ11L'OJ1.J1'J~~'JtJ15 Kjeldahl

(Total Kjeldahl Nitrogen; TKN)

m(9). LtJ~1~LiltJl'UlIJ11L'OJ1.J(Ammonia Nitrogen)

ml!:l. ~ tJ1LLnijFll'UlmL'OJ1.J (Organic Nitrogen)

mm.l~L'Vl'S1JI11.JllJ1'SL'o;]1.J(Nitrate Nitrogen)

m~.11J1'V1'S1JI11.J11J1'SL'o;]1.J(Nitrite Nitrogen)

mtr. 'V tJ"'LV'l1JI(Phosphate)

m~. f~\JI1"lJ~1.J1~L'V1tJ(Volatile Fatty Acid)

mgy. L fl~L68tJ~ (Calcium)

mC;:. LL~nilL68tJ~ (Magnesium)

m~. L ~n (Iron)

~o. LLiNmil", (Manganese)

~(9). 'VI~\lLL\JI\I(Copper)

~. ~ n~~ (Zinc)
,

~m. IJI tl'J (Lead)

~~. If 1LiitJ~ (Chromium)

~tr. LL \JILiitJ~ (Cadmium)

~b. '\J tJ'VI(Mercury)

~gy. ij L~~ (Nickle)

~C;:. a 'S'V11.J(Arsenic)
'U

~~. m ~ijLiltJ~ (Aluminium)

tro. LL'I'1.Jij1.JLL~~~nij1.J (Tannin and Lignin)

tr(9). ~1~'J1.J~~1.J'VI~~U\J1Jl1~15~11J1'S~11.J

(S andard Plate Count)

<:tl!:l. ~1 ~'J1.J~~1.J'VI~mFl~YltJ1~,r\J1Jl1~15'\J1~~lru

(IVost Probable Number of Coliform Organism; MPN)

trm. ~1 ~'J1.J~~1.J'VI~~mFll~ (E.coli)

tr~. -e)1JI~lm1~\JI~\JtJtJnsaL'o;]1.J (Oxygen Consume)

trtr. m FI'J\JIJI~ntJ1.J (Coagulation Test)
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(9)m)
I '"nT~'IJ'm11

1'l~111'U1.lJ

(U1V1)

'VIl 1m'VI~ msuru 1'U'VI~tJ~~'VI~tJ'UFl1'IJ~n111~LiJ'U1tJ~11J'VI1J1m'VI(;ln11 m1'U, ,
II

'VI~~~~'VI~tJ'U"li'tJ (9)Vf1tJ-U'Y~e1(;l11Fl1'IJ~n11;j

C9. Fl1'IJ~m11'Un111'l~111'U1.lJ

(9).(9)'IJ~L1wvttlJij~-:lfi~'lJ11~ 'lJ'U1~1tJ'IJLfl'UI11'U1.lJ

1.lJLn'Umoo LI1IJ'U~L1J1'l1111'U~~

LL~~~~L~1JLU'U'VIt1·:ltJ"ln '1 (9)0 LI1IJ'U~L1J(;l~'VIt11tJ~~

(9).t!:>'IJ~L1ru~,i'1tl~'VI~tJij~~fi~'lJ11-:1 'lJ'U1~~tJ'IJLfl'UI11'U1.lJ

1.lJLn'Umoo LI1IJ'U~L1J(;l~111'U~~

LL~~~~L~1JLU'U'VIt11tJ"ln '1 (9)0 LI1IJ'U~L1Jm'VIt11tJ~~

t!:>.Fl1'IJ~n1~Lii'IJ'lJ'UI11'U1.lJ~m(ltJ'UI'l'lJ'U1~ 'Q) ~tJ (9)~'U

- hJLn'U (9)0 nL~L1J(;l~ (~~~1mI(l1'U~'lJtJ-r'IJ'IJ~n1~ 1.tJP1'UVfi1~~
"

1J~e.JtJtJ'lJtJ~m-:lL'V1V'l1J'VI1'Ufl1)fl~-:I~~" ,
- Ln'U (9)0 nl~L1J(;l~~'U1.tJ ~~L~1Jii1~L1J1'l1~~

'VI1J1UL'VI(;l n1~tJm1'U'VI~tJ~~'VI~tJ'UFl1'IJ~n1~ 1~LU'U1.tJ(;111J'VI1J1m'VI(;ln1~tJ l'U. ,
II

4 I II II IV 0;:;1.., I Q ,q

'VI~tJ ~'VItJtJ'U'lJtJ(9) 'V11tJ'IJ'Y"lftJ(;l~1fl1'IJ~m~'U
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