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Dry Preparation of Disturbed Soil and Soil
Aggregate Samples for Test
AASHTO (T87 - 67)

Joi silo! (gighwm) il & 9)gkiv g9 a

g‘ﬁﬁ)' Ms;;%,,u ;go)jumydﬂﬁg@}éaﬁt(d.\b)by
Kag e 58 0lol ol s gasl Sl ) Su3 oo Mz 303 655 sl 05U
s b3 52 5l e 5 A5 03l s 5 ko > S b a2 s Dby Ui

Nl g le 99 22 3 Apparatus
» »« General Class » AASHTO M231 5 24;3l5 U als o5 ¢ @l Balance -
Ay edlas

bl sy skl 5 @l Sieves Y

: ASJ 9,55 02 9> gR
Sieve (No.4) 4.75mm, Sieve (No.10) 2.00mm,
s swls 3l Sieve (N0.40) 0.475mm

aﬁdéo)ywaﬁwaﬂfbﬁawwmmox:qp‘,s
oL S ke 19mm & > $9 dr e S ol S sl
-~ (Retain)

A3y i8S ol gV glele o5l U )5S s 3 Pulverizing Apparatus -7
S5 vt S S5l 5550 2 eile Seobesn S hoa b sl 6o g0 2
L";l.ah,;&;)jls- :L‘;u&,s\,jjljsu:&;”l& 39'5'3'3)39;1’%‘*:’ wl Iy 5
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S 43 3545 55153

L S ‘_S.Lu L e »Sample Splitter -¥
ﬂm Jydjwuojjl}fﬂlwlbby (L;i.g;y?
S J"""‘Ju"'u"“‘ﬁﬁ w'b $HL B 5 sllae 4

P55 VS5 Saole 5,5l I,
“ﬁ@ﬁ“ujdb Rifle Splitter ojg&j MJT;_,,?

Y S IS Y

" Rifle sl;litter - Gl b
3 5153 36,0 5@ g ple s 85153 5 6,55 3 Particle size analysis of soil
3l g0 azd ¢ aiw Oy 5 .2{ (Sieve No.10) 2.00mm } ods s 4 5,L] u.a(a > plw
homes 0L 50 903 5> ;@33|‘,.63|63(Pass)ﬁb$-‘}~l.édgy‘,s >
s U (Clayey SOIlS)jjJL"_;lSJJI 110groJLJ,J,l>u.§.‘J :y,bl,u«.»
A.Ifo”bm@ybwl;‘],;,du;w e | 5 s 60gr AL 0,1

@oﬂbmﬂ Jwes s Wb o5ll 5,0 5 g5 0 a5 sieve No.10
2 3 ¢ (Retain) @b %L Sieve No.10, 2mm L ,/ 5/ Sieve NO.4, 4.75mm

o J 5 0, 5 5051 sl Moo & s ol J s 509 2 Lo, L)

Appraainaly
Diameler ol Langs Mirimuen
Femele, mm it M nf Fomoan. ka
TERLS 0
2 ot
D) 44
TE 43 54
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s 13300gr o,Ld 503l SO o (6“"9“’)' é‘ﬁ) Physically Tests
wﬁg@ﬂy}l},}acdajlfg%;jdbja.&&;}#uSieveNOAO 3> bl
NINPIIE PEPLP-PoeT

—=- - '.l.-p-[rr-n-—
Jest icHIv

lang AASHISY Desiemetkny _Mass,
Licwad Lamil (T B Lo
Plecntic ami [T ¥l 1]
Nhnnkage Tacturs T Y24 Ly
Field credislag sa iV BIssT T3 5
Check wnd raloro 195 M2l

02 5l b 2 o 84S S s 2 00l o0l s s 0 Jsy s 4
S0, 8 a5 a po)

-~ ~ . . .
o3l 3 SNo U ko 3 Initial Preparation of Test Samples

@o;lj%ﬁ.\ﬁgdﬁl,b;@u;M%gas:(é,}b;@f)jljf

S0, o aslol 433 60C° o s Sl oLyl g5 S
S p-’“ Ll <°Db§ oy B 9,55 s Quartering 3oL wr‘u‘ 3 Lo as s
ghsle 3 Pulverlzmg Apparatus sloatns,s sl ¢ o i g abasl 5 4 Sphtter

Reducing Samples of Aggregates to Testing Size
AASHTO (T - 248) ASTM (C -207)

- * * - * * - . ﬂ
igeil & g 4 Gilail 4kt Jodl) slade 2 (giale) Juoma 2
$9 51974 o)l
@l;aﬁg’%yﬂé;:é#}m%ﬁb&mbdg’%yﬂ 3 S BIB) A 9o

A&;ycwIf‘@ﬁ)ld)&ﬂuﬂdﬁf@bb“hﬂbﬁ%?|D‘y(50kg’L¢‘fQJ)
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5;ijjgdxﬂufmd)%;wojud::u:-
(@S 3 g U ow g 3 Selection of Method

a ol gags sl gz oS0 90 L Ja o] 9Fine Aggregates =
> wboo,ld e Dc‘;wdv\ﬁ-“;‘j‘bfj|}-"hﬂjﬁjs|)s > S s g plb

jl Method B » bju FOT I .,\.:L: y&.&fd.&.] wjb)d 6.\.:[.: j.‘ab.w

wwaKWMethOdC
9656ywjiMethode|MethodB 30,Ld 530 25 5 g aS Sl

Mljdjwa\.w”jjlwu& Lo sl oY s o ) .>|j,o6> e
SgAreushs o os g o)l 53l gwlos a5 Method A 5 (g 4S5
ﬂﬁ a4 o <o sb gﬁﬁLl’ ST EI S gﬁ)'-b‘ gwlb F e L 6,,*1
g‘M'JgﬁﬂM&anJ'cgw
Coarse Aggregates and Mixture of Coarse and fine=
w5 9l 550 5l Jao 9;*33) le ot L g s) Aggregates
(b gl la
b bslous 3 5sl5e 5l ol 500 2 Lol 5ol s 95\75) Fonle sl
Method B s/ Method A ;s (Mechanical Splitter) d& g ‘;.QL?M o b

o5lx1 o, s Method C 38,Ld 53l 00 0y g0 3 2 a5S ¢ oo Jote |5 S a3
‘00:‘0

_ Method A
(oislo L o] uSu i 5 Sy Mechanical Splitter
3 5l Apparatus
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- . Z :
Sl o AL ol 4o :(uis‘,.;;ﬁ, dil...a » Sample Splitter -)
JJ‘JAJJJ J(é}@&ﬂbdju J)Mﬁ&&b@wlbd}ﬁﬁj&j}l.\ﬁl
dju.ab”‘.\abajujblyyjjbjh\b‘b)f).\.sbcju

IRV .su.ll&.i;jl.u J.I:J.L‘)m 333050 5p5 5l 2l @l 5l 53050 ) s
2 5% 3 g Gilal 53 s es) 3 30 350% 00 5 b JI sl
S 5 50% o) ] .\.abuﬁ.u.uodll 289 55 S 19.5mm 5 2 o)L 5205
AJIA.:.:;LSJZOmmJ.:LdII‘,:-I,chI‘.A@bjldjd‘;djlxl,adjaw,
A.:uﬂ > :|ym@djlj (Receptacles) w‘,lwl.sj_,.a 593 oJJJ.;JJ e
L‘(Hopper)ybﬂwuQAJLJJQJMMcmJL&)édJ.SMJM‘ﬁ
‘:Jhﬁdbgu.obo.\.ubg@)ChuteJadlylxﬁéjbﬁyrbjl.\alJb
A pyass a3 bl ol (p 5 S slse ol g 1E S S o
‘;ChutebgybbjujlmofagbJl:ﬁ@bbd)b@cdﬁéﬁgﬁbl.\al
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Hopper
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> 93l 40 :;I&Jjgjjéoﬂ@bhx;% :ly%?g-%;jolk;wl: .\ﬁlgaﬂ‘\.é;
.éjgrﬁ%ab&ol S wlo

@, S) Procedure
Lsfdu%j‘6}%'jé}l£ld&%4§jj&%j@%)|m$x SISO

P F s P P Rl IE s ol Ll ass 5 Sl
P A S saelsl gy massaie gai,Sals (s 0k 2ol 2 szl
s 0l Fusadl 3z o pexr S (Receptacles) s ol ay 5l o )l e as
P e S99 Q;;;d&wlj‘\,;Splitter;oJQJJ;thJJQ
iy aa )l ude o pllas

Method (B)

(o s 5> 2 9,85 »Quartering

—

:(Qﬁ

ol Apparatus

b 9> 3 Straightedge « otk 052 (S 9,5 52 ¢ (P> (S 5 S34
0,2 ) Procedure

peley Jlf&g§¢‘|°‘65H§»QCE“MJ|ASL?°$XM >
B ol h il a sl

alymuﬁjgﬁ;mby6;(Mix),\§@¢°ﬂ,1jg|%4;@n -
NG b e 2 S g S L USG by pus 5 5 5 S il i
Juﬂéﬁjﬂwt’ﬂkk’b'xee3'65;;?%5)5,—“)39;3%:333;3
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s Jlde o s B 5 cluss B0 B
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B 1
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Lo sos0sl 500l 60,085 g m byl 58 o i) dSG asan o 45
sl 3 9l e 0,0 S a5 USG5 5135 2 6 S 0 sldaid s g YOG
J‘Jﬂd'\"‘“‘"‘g“'J‘“‘JﬁdJ‘L‘J"ﬁJﬁJ‘°JJL"}"J*6;4-’J,9-“*-’JJ~’ 0yl 55
4.3‘3}».&O‘jbjlé;é%syujwéu\dlfﬁjb%ﬁJJ90%w&éﬁbL;J.J’
$33 A9 Jl%;“g}—tfjjévutf P Sabes 9,505 o °JJL‘;'}$'J;;;§{§43JJ;’9;:‘
S sealinl g 505l o gesl s ol Sl B ol

Laboratory Determination of Moisture Content

of Soil
digw ) gaidd b 2 uneld) 2 9)9kir 3 5 leilnd 4
AASHTO (T 265-93)

d iz eosh) b are s 2 b YsS dbauls o seil 533 (S &> g
58 W85 Sl s d sl ol

Y 5blu) Apparatus

SAsedilles,w AASHTO M231 5 551 5 Lalss 5 : s Balance -)
SI110£5)C° g alT sl san S alo b U 51555 L il o 55 L 315 Oven =Y
S o)l > (230£9)F° L

gsr s 9ol ge s > U JaS o3l le i (a8 L oa ) Containers -¥
%:;..}jjké:céjjwjuﬁé&uAdgg|jgyﬂgﬂj:jsgjb.’;a ST IS
‘C‘QSJJBAJ};ﬂg‘;jﬁﬁﬂé‘gﬁmﬁsggﬁ)ﬁu‘?ﬁﬂJ:fg;‘“" Lk
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Moisture ;2 5 5l ¢ J3aslycush, jpass a5l La osasl sleosh,

:(Af\l,.; oJLJ dpj.oﬂ » Test Sample

d"l'bj"bﬂ JL;H}AJI v\-’j;‘ b JJLJM_,.["A&L&@OJLJ&)A)‘&JJ
Jﬁ»&-\)j.budﬂw&jwb|?dwyéjl&yﬁ56ﬁ3\5)§.& Ny

Minimum Mass
Maximum Particle Size of Sample. g
0.425-mm (No. 40) sieve 10
4.75-mm (No. 4) sieve 100
12.5-mm (/5 in.) 300
25.0-mm (1 in.) 500
50-mm (2 in.) 1000

@, 5) Procedure

:l,gc‘_&ljgjjgmbjdféjﬂ&gfjsc;wﬁ(Container)g..}}J >
ol sy o1y 2055 5l G p 5 e 2 03 3 825 S e 205
O3 e 93>

2o a 55 (N e (2 i) 51 S ) oS s e i) 2 P
4:3@49:)3&)'?J@d&ﬁédT‘f‘bM;dlfrbQJ‘(OV@H)J}JJ
 $ 9 S 9kt 0 (230£9)F° L 5I(110=5)C" 5 51 S J 5 S

4-]‘:;&6‘3&;)‘% (ConstantWeight)g);cﬁlﬁjwsﬁh‘g:;mjﬁ >
és\q-ﬁs\ja)l;:@&l;jldfjgu;xﬂcd;uﬁlgb;i Oven
g P PSR S

W85 050 s 35 5255 5l i) 3 b e e 2 2B 0 8

'6@5
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oyl ol o olsa s ame o35 ol L Constant Weight :‘_;.JjJL:f
-gﬁﬁpf)ﬁ&ﬁ)ﬂﬁ 30, 5550
8595l > SOven ayo,ld pelu(15t0 16 hr) 5o 5. >3l

389352 el e, 5 Lol (Gypsum) oS Sasay 2 o)l 5,5 san s
Oyl s kb sl daa s sl gomeles o S50 (230£9)F° L ,I(110+£5)C° &l >

TS 42,53 (60°C) 140 F'
w3 53655 Jerinl L Sou8 3 5 ke seush, 3 >0yl ke ase

'%?z&JW|°JL:1J}9}‘°}|JJJ3 5J|%;5JJ5);-539§,,J e

1l o) Calculations

FP-TCR ST P PEUN PV IRV ERIFEAICP SR

W = {(mass of moisture) / (mass of oven - dry soil)} x 100

L

W = {(W1-W2) / (W2-W3) } x 100
: éJr"} R L

(6..\..4..3) a}|.\3|g:;gjbj =W
-°ﬂr|;‘\:fo}3g—%ﬂﬁ|ﬁuu s =Wl
~°ﬂf|J§‘P,. O)Jg«}ﬂ)'ﬁuu Z33=W2

ool B0 035 o) 3= W3

10
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<geyj| 9,55 3 Soil Tests

Location Joh Ref

BH/Fit no.
Soil Description Sample no

Depth
Test Method Date
Felated Test
speciment Heference
Caontainer no.
Mass of wet soil+Container(m) g
Mass of dry soil+Contianer{m3) g
Mass of Container (m1) q
Mass of Moisture (m2-m3) q
Mlass of Dry Soilim3-m1) q
Muoisture content w Yo

Operator |Checked [Approved

faisture Content
Location Joh Ref. 1

BH/Fit no. 1
=oil Description =ample no o

Depth 5.0rm
Test Method BS1377:Part2:1990:3.2 |Date 19-Feb-893
Felated Test
opeciment Heference
Caontainer na. 47
Mass of wet soil+Container{m) ¥ 3772
Mass of dry soil+Contianer{m3) ¥ 33.2
Mass of Container (m1) ¥ 4.k
hass of Maisture (m2-ma3) i 4.52
Mass of Dry Soilim3-m1) ¥ 286
Moisture content w Yo 15.8

Dperator |Checked |Approved
—
11 ‘
— >y Al o uf\;j.g\.l
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Sieve Analysis of Fine and Coarse Aggregates
AASHTO (T-27) ASTM (C 136-85a)

alaulg 4 gighwls 2 4iai gkl gigd 9f 939 2

Aﬁggj.oj 33 ¢ ijmb :L“;:,f,o)l :@&f& (BB 4> 0
by phede silisn s elul gy la 3 g s el 53] 50 -’@ﬂdjﬁbb
3;|MbﬂJjngJMd)|x|3'&3,:@;.410&35':.6 Jﬁcj}bﬂ;@b

.jéyebﬂwb)gjwuﬁwwbjl

No.200;d@aﬁéjﬁj§$ieve No.200 (0.075mm) 5 > ;l,ﬂm@l,%@yﬂ@; G
M8 a3 ol sy 5ad Bbosld (2520 2 5ol 5p50 5 5 5l GV S g & S e Jlé
(T-11)

¥ o leluy Apparatus

SAsedlass w AASHTO M231 5 2531 5 Ladss 5 : @l Balance -

PN IPTTPE JJLJM&O)J}JM > @ gheds) Sieves -Y

4l Sieve (No.4) 4.75mm, Sieve (No.10) 2.00mm, Sieve (No0.40) 0.475mm
Bl 2 mdsipoen HLa e s sl c e 0,005 5,5 ol
S0 OLLl puS s s 93l g0 3 2 w J3 pieciS

> pde 5 g aS i ile )i s 2 okude sy Mechanical Sieve Shaker -¥
Oeile 35 $eS S| S8 a3 (ale 3 5y, 00
Jayss JS& b & o Lol Jos S35 4 1
Jols b ;L] s sl s Lo ol 51 e

Mechanical Sieve Shaker

SI11045)C" o ol bz oS el o b 5l 55 L 318 50 5 b 215 Oven -
S Mol (230£9)F L
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2 Jsa oo 5l (Jols o pllao sl o8 s sl Ko s 53050 s

03161 au 5 J o o Sieve No.8 , 2.6mm 5 o 95% (o o, sK& pas 3
Sieve No.4, 5 o 85% > o,LJ ,i.w/"’j_;.n;‘ kewe 15 100gr 2ol Jooes

Marannl Max mne.
Biar SrLae
Ii':'p-en-ngs.

'EI A
[IE R |
1u, L 1|

Al il
ey
e
[ LIy
T
LI

[IRE S
| LI LY
125 15

I=n

s e 9 J.u.u.w 500gr AL @” (4.75mm)
Mo i W eae j;&;wbdj»d-\ajbb)uﬁuﬂbjl

e Tews, Zoznple.
kz ki
| /™

. @, S) Procedure

L2

P ‘;L’;OVGHA,} | 9y o ,ou.w\lf >
3575 . R s & 7
T ‘d':f: "‘“5 °JL2}'] J”J’“‘;L"“ Il D )J‘L’ > L"’J‘b

la avah

I8« 230 dﬂj'ijbwbﬁ;j.\ﬁjdé&wj)j

:?l:l: B . . . s,
T v’:}::l > g_;’ ben 9)9 & jJ-’MJ-’ J o g;lj"f
Jedi 4 > 5l g0 axp < w5 SieveNo.200

Pass U o Jdé 5 o> sl geams slai b su¥a gsRetain L oL S

S wpa b T-11 5 g5

59?-2'«55:):—%5‘0-“;“'3@«]5-3(2*“;’J'&'J'J“Mgﬁaﬂﬂ3 >
Ss Mz 3 S5 Usp & Pkl e S o o a3 Jke

S i S G S b s ol
ot 4SS (05w ad o J S
Dldl 5l szl S helé 4 Jae >
éﬁwubrﬁtﬁj|@|3%uﬂﬂb

SI9) 543 aal

= JoS 5l guslsaz sio py LL & 53100 53l g0 5 1 0
wabslpeob; b Shlia o smgsn S

— <WJ>*L’J'W:;;§3}5‘:J
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v:-ojujl‘,mj;&:‘dyjjouﬁjjm&ﬁb@&bxuéy|:ASJS|JSJJ‘,§‘,;J'J$A
s sl wuuu%Kg/m J.;J|.\.a.n3:|,.o(Retam)”.~ub:.bbdjy)§475mm,@mjm
> ol & Kg/m' b&)lu\“)bljﬁjrﬂbb)u\abdjvﬁ475mm(N04)JJ@b)uyMﬂ

A s el s o 50
2.5 x (Openings of Sieve in mm)
ES Sada b asSn B Pl sn S LIy pads

Sz ol g Ssnaalslo L ey e s s a5 (k) o) Jde >
i s 3 3Ll a5 0.5% 5 S S 3 b S e s i o)kl
ORI PYYPN> DUR W ESPr o [FON [OVPRIICHE eI Y0
gg;fdwr%“hﬁg
W33y s Sl s a LB s Jpee 2 e 2 Jd
> 160515308 5 Jdé b 59085 > 70 ppabin Sy eS palsNor S
S b i i s g3 Kol asiedbul s oS s Jle 3 2 0 S S
Layer L.o‘_;nﬁbdyj see oz Wb s S bedé No 4, 475mm 5 o,
33kl 5 o 335l aa SLES 55l 3l m iy Al 5l g 3L
F e az B 5y 0)lss oS S ssS sl p Srz oS
S P 93 2 b sl 50 Sskedle s WL ass v ;5 No4 (4.75mm)
455 93 93l ee 3 5l 5a)ls 2 ma s gl e o 55 S s
DI
ojﬁkla-wb‘\ggb 3ol 53l g0 g g 9 3 5l 53l 50 s g b s Jude 20 >
Jﬁsgé:dmjjjcéjéjxo.l%@%wgb >¢g-'><6§
0539 3 oo 3 bde sazen 6935 S 030 9wk S Shle o 2 5l e
JLSMSSJJJ?L.&IQ!L’S‘L;}; .:0.3%;ij§3&5)%0453|&53&53@°,~
| cg3hale 5l 658, aamce
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1w ey Calculations

(Retained) 53|00 5o 5L S 3 ghad (Pass)sslse 59w 9,0 o
‘ﬁ‘:;w')cdf&)bjl@b&bﬂdi%b)lu\sljl&sw&uﬁ;JI&SW
- .S‘SJQ;L“SJ‘,;}JO.I%‘,A&B:
A,.gu;;:l,ﬁw:é|)mﬂ‘\§‘,§¢:gé.\@Retain:J.ﬁ.Léo‘,,g;A.’;Jl
gg}wﬁﬁlﬁeﬁgﬁlegwx:=|yﬂﬂ 365 Fh S ke e

.jxfb
% Retai Mass of Retained Aggregates on Sieve
etain =
° Total Mass of Sample
]
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33l op aRp > B0y (g b b a b TIL 3 po)l b (g &5
b30 o a5 G S5 ez 0 53l e als @b (6 g Jdé N0.200 5 o 510
(sl S dwlna

:Gahgﬂ;o.\.bmafj:d.\sﬂﬁjmxJljj.\q-”ﬁlj;oJL?JL;gyjldas
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Sieve Analysis of Soils
Test Report Form

Date Sampled: Sample Ref No.: | KH-881 Micro Wave / Natural Moisture Content
D Tested: Container No
Mass of Wet Soil & Container m2

Location:
Mass of Dry Soil and Container m3

Mass of Container m1

Description:
Mass of Moisture (m2-m3)

Mass of Dry Soil (m3-m1)
Nature Moisture Content  (m2-m3) X 100
Weight of Wet Sample Before Washing (g) (m3-m1)

Weight of Dry sample before washing (g) %tage of sample passing
through 75um Test Sieve

Proposed Use:

Weight of Dry sample after washing (g)
Test Sieve Weight Retained Percentage Retained | Percentage Passing Specification Maximum Wt ret. on Sieve

75 mm

63 mm

50 mm
37.5 mm
25 mm
19.5 mm
12.5 mm
9.5 mm
4.75 mm
2.00 mm

Weight Riffled (RF2)

Riffle Factor 1.000 | (RF1/RF2)
1.18 mm
600 um
425 um
300 um
150 um
75 um
Pan

Pan

Totals

Particle Size Distribution Curve
100.0
90.0
80.0
70.0
60.0
50.0 =0 % Passing
40.0
30.0
20.0
10.0

0.0 " O O Q=O=—=0=Or ol

0.01 0.1 1 10 100
Sieve Size mm

%Passing Test Sieve

Signature Signature Signature

Operator Checked By Approved By
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Date Sampled: Sample Ref No.: | KH-881 Micro Wave / Natural Moisture Content
D Tested: Container No S-2
Location: Section 5, Km. 551+800 Mass of Wet Soil & Container m2 2627.5
Mass of Dry Soil and Container m3 2493.4
Description: Existing Sub-Grade Mass of Container m1 550.2
Mass of Moisture (m2-m3) 134.1
Proposed Use: Soil Classification Mass of Dry Soil (m3-m1) 1943.2
Nature Moisture Content (m2-m3) X 100 6.90
Weight of Wet Sample Before Washing (g) (m3-m1) )
Weight of Dry sample before washing (g) 1569.0 %tage of sample passing o
: ; through 75um Test Sieve 48.5%
Weight of Dry sample after washing (g) 895.6 9
Test Sieve Weight Retained Percentage Retained | Percentage Passing Specification Maximum Wt ret. on Sieve
75 mm 0.0 100.0
63 mm 0.0 100.0
50 mm 0.0 100.0 4500
37.5 mm 0.0 100.0 3500
25 mm 0.0 100.0 2500
19.5 mm 0.0 100.0 2000
12.5 mm 0.0 100.0 1500
9.5 mm 0.0 100.0 1000
4.75 mm 172.2 11.0 89.0 500
2.00 mm 70.3 4.5 84.5 300
Weight Riffled (RF2)
Riffle Factor 1.000 [ RF1/RF2)
1.18 mm 0.0 0.0 84.5 100
600 um 0.0 0.0 84.5 75
425 um 113.1 113.1 7.2 77.3 75
300 um 0.0 0.0 77.3 50
150 um 0.0 0.0 77.3 40
75 um 452.4 4524 28.8 48.5 30
Pan 87.6 87.6 5.6 42.9 25
Pan 42.9
Totals 895.6 653.1 100.0
Particle Size Distribution Curve
100.0 /:J—O—O—C
90.0 o
. 80.0 =
3 700 P
7} 7
v 60.0
'i 50.0 =0—% Passing
@ 400
©
L 300
xX
20.0
10.0
0.0 T .
0.01 0.1 1 10 100
Sieve Size mm
Signature Signature Signature
Operator Checked By Approved By

—
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Moisture Density Relations of Soils, Using a 2.5Kg
(5.51b) Rammer and a 305Smm (12in) Drop
AASHTO (T-99)

091 2 490l odgw ol i 9yl & Zvw 2 wwold) of i kil 2 gjolir a
“hd £ 305Smm a of gl §i9 2.5Kg gir dhamilg 4t 2o
Sasdels
JsS oo cdliS s 5,5 ;JMjlby%;Lal_,.ob&%?.grgl%;;; H(D AB)A> g0
e 3L 5 5 san som J S0 S 59 S o Déﬂﬂxj“ﬁ&*ﬁ <

4 <896 s Compact aaw| 5 4 roller :S?.:j;l.\,:gwt‘.{”ju}b "%.;bb

4s slss o» Compaction % > 5,5 3 @ysﬂﬁﬁdww&ujﬁgém
35

s Jsd sV ay 2 ) L;%-L’ e o o3 LT gy e 3 o0l 20
g3

Sieve No.4 3 0,53 g0 axas « W e 101.60mm (4in):Method (A-A)
s 25 (4.75mm)

Sieve No.4 5 2 0,bd 530 50 4285 « W 50 152.4mm (6in) :Method (A-B)
o5 (4.75mm)

25 (19mm) 5 2 0,Ld 55l 50 a2n3 ¢ W 5 101.60mm (4in) :Method (A-C)
&

(19mm) 5 > 0,53l 50 arps ¢ W 152.4mm (6in) :Method (A-D)
YT oLl Apparatus

w o olbasin ol sluh g Jyw ol 5 g8 lS WL w g s 2 9 50 Molds -)
Collar iz 45 2 a5 b J33 e 4y « (o SIS ol 25 5 S 569
—_—
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b 25,580 B F S S S a5 p Selay e 3 5] (g 5 Assembly
SV Jgéjaﬁ‘:’sﬁll.ﬁcé)thbJ|60mm4fL€)LS¢é5‘jlc“_’suljdw&&
é-uﬂr‘Jg-:)L{ -’>-«,.,531;ﬁ*3'33>':-°ol—541 M e U'L“;L-}J:J:e@?w% b

(o Y S aba> D

Base plate Collar Assembly

Mld, Base plate and Collar

TICNPHES) PEPLPRIRY
(0.0009430.000008)m’ 3 S 5350,3 5l g5 101.6mm (4in) > W go 50 %

o A B wls gy eud b 1/3(0.0333x0.0003)f L
b e 83 JSi g Y (g (116.43£0.13)mm ¢ Ws,| 51 101.6£0.41mm

. st
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114,3022,54
' | T P Y
Y . l )
ﬁ; T.62_ WAk, 3 — _
13|18 X _
7 E\ HawGER ion | Pl A 1
= . % ut i r1ael 2
E ; ETE } OLACEMENT]| }h; = _LF
©T 9,53 MINY Tloz0gd L | -
' i T
I 10EZ .54 =064
. -
107.35¢1.27 O . B.53-0.6e A

131.55t0.41 D

THI5 WOLUME TQ BE BE) E
0200943000000 m> =

o

1727

FO.I2 MAX.
X T
£ fla HANGER i)
Eé A :! -FPLACEMENT™
= B | 2037 wmol
(W ] -
\‘t?.-..-"""i- s .-_::-r;#-?".-:..- ol sl e | o e e st T l-

TA1 WAk e — ¢ o= TR
=il B MR | 13;.5.1;2 "
165.1047,.5¢4 : T T

PECTICM A-A

) WING MUT 44D b
By STLOD 2

LY FAHGER )

i0; MELD fop and bottom of each hangar)
(B! CCeiLAR {L!

(F1 MOLD 170

(Gl BE&%E PLATE 11

WO TE; B,
ALL JIMEMSIONS SHOWN 1IN MILLIMETERS -gqh
JMLESS OIFESWISE MOTED. \\/,

. 15740254 '
Locaticy OF =Tubs [N SASE FLATL

DHuoenoans! Eqolralest

mm in. mo il o
A1E Lo 15135 1% BT Ned N = IS
3Bl L 130 EL3Y =10 2375 - ALE)
[(RCS L - 1525 A LGlEd » s 4000 = 1Rl
Az 1~3IN 1H3.5% =+ 27 3250 = L
053+ Lid LATS = LIRS 14501 £ 254 4200 = =10
12 s 1y RYIHT = 411 LI ed =t 4344 = G005
17,78 £ |27 0 = 0850 132,20 & 1534 L0000 = CL
2052 M LéS 10 £ 131 LE0G I
] L 1.5 - 210G e | _ A 2 LK

D000 1 OGO =r 130 . fa0m o
FIGURE 1 Cylindrical didd amed Tose Ploge [1M.femmm modd)
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¢ 53 5(0.002124+0.000021)m’ > 152.4mm(6in) > & o Jo 50

sl

152.4+0.66mm(6.00+0.0261n)

.

s

b

A

ovbol g IS sy s o6 ) ¢ W] 116.43+0.13mm(4.584+ 0.005in)

1590 2.54

ALL DIMENSIONG

SEOWK IN MILLIMITERS

@
"::?..

B | i . 551
|@':| - T . 1 r— .
»—\54 A | a| TE2 WAk 3 7S T R
K | ]
BN ] Bl 2 IT A . J- y
SRS M d HANSER ICH \f—"ﬁ—' T{7.78:1.97
= 1 ! = ot [ . .
S S Pun:l—:u_HTi B | £
E_— & 5!
9,53 MIN.T 064 |1 _[9 Siro.ed
33.1-::2__5_5J e
158.752 .27 - 3.53+3.64 pi
\ 152402065 | B R
TY[S WOLUME TO BE 11._{ o
Q.007123£0.006021 m3 § e
g3
5
I _'_'_,_.,—F""F.-ﬂ- = T
'] it EANGEEELC!.,{ i, g
i- o A=t s —! L.'I"E i ‘L'."\-'.\ |
a ﬂ_'i - I W :,"J = . 1?.'{5:1_2'|‘f
g = P 20,12 MIM. W ; = R
D S nar S 4 h -  —
Qxf'f"z--'?»'- B o gy T g R L A s e |
i '%&.I_M&._! = fizTpep.64
| 215 EHIItE.'.il-'IS M | T ABaa e
P__.. . i
SECTIDN A-4 'E;\
A WING T 140 '._,.'t oy
H: SIU3 2 .
0 FAWGER 4]
I WELE Top ond bottom oF sach mangar:
IZ) COLLAR L1} ) |
I°) MOLE id ;
it RAZE PLATD !
MOTE: _!
|
L

illises OTHEANTSE  NOTED.

ZO4 . EFO1F S

LOCATEIN QF SIUDE TN BASZ FLATY

THmenchens| Equivolens

mm in. nilik: n.
iz + LA (125 — 123 0ED E 200 + 94123
EEH 13k 03N+ 127 2375+ 4450
Gk 1127 G230 = [0S0 L5643 = 0.5 158 = 0.5
b 3T 131.40 * {.66 000 = 0.026
551 = {.6d 0375 = RO L2225 = .27 B350 = 4050
L1170 = 2.5q 0500 = DLW LEg.0 x 2.5 6.300 = 4.1
1.5 = 1.7 CICE = 050 1L + 25 E500 = 1M
eal Y. (k1§ M2 D5 4000 = 4.1H
Ja. 0+ 2.5d LA = [k 11K AES5U * 3.5 A0 = 1M

(LKI2123 = Q000021 !

AT * IS 07

FIGUREI Cylindricul Mold snd Bpse Plate (152 4mom minld)
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gwﬂggdaexg:JﬁﬁﬁﬂJﬂaewbgﬁgﬁg<&$39¢L$>Rammer—"
1302kl Sl dbe o dsa sl S OB an i Yo S

s 853 2.495+0.009 Kgu:,u)d,by {(oy s Manually Operated : (a
JH)bcé)#(so.gmn;)2inmk&b‘$%§;w&53ﬁ|bg(éﬁ)b&w}l
Sleeve o iy 4d .ubJ;.;dmu ‘ %5343'.5(1.985mm); .«UL?JEJ‘_;?LE“
Wu"bﬂ > 55 -’9;?;&[-53)' Al s ) -’ﬁﬂgﬁ)Jr" S b
wydiin b 5o 585 0 5 b e b g5 ads (g S Jg S 02 (305+2)mm
L«.J,LJWJ-JAJJJJ‘ 634.46.:-‘,5(95mm)3/81n,;6:,£: s b -55"6)3

o] 30 l‘,ng;wjmﬁx‘,llj > oy ;@y,adjljwb(l 57Rad) L 90D

S5 ws
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e r"‘-‘x“@mgz'ﬁjg‘sﬁx:(ﬂ%;\éu%
Rammer and Sleeve © Js S JonmS gl gy s B 50305
.LSJSJLSJ&@LJLo‘,SIMJ|L5:J.$uﬁJw$ R

SAsedlass w AASHTO M231 %s’bb‘ Lalss o @l Balance -¥
,|(110i5)c°@u|w|m,§4br.aujluﬂ L35 5 s L als Oven -¥
S5 Mol (230:9)F L

s Straightedge g3 lls o (‘_,-i-' 955 cb--é 329 b 55 5 Straightedge -
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:&é;bbﬁy JJLJM#O)JJJM)(MM) Sieves -7

4l Sieve (No.4) 4.75mm, Sieve (No.10) 2.00mm, Sieve (No0.40) 0.475mm
SEAPRLE

0 Padd s o2 3 5l (S s bg.;{.l.ﬁ U ko 3) Sample extruder-Y
A.La(..b Liﬁ|uz-§‘.,? Leks « b o0 c( i b@dﬁ)jackc(&gngdjjlxb@
MljéJSJLSUL;JMHJ > 9,95 2ass W s :¢<HB)AJT¢I:M‘,§

sV pble §sd8 L b Jlsw 5 Mixing Tools -A
s b e s A obole Jo W JeSin b 58

.J‘,sgwl.:ﬂ Spatula «af s>

w‘,l L s L:,,,..ul.;.,o :(S?'”P"J) Containers -4
o slie isﬁ'éjgﬁb&jsﬁ‘;ﬂb}%ﬁ
sl Asemslin S hloay sl sl Joos 5
s deashy s 3 5o ) wb Dy b

S a0 S alol bl

Spatula

Method (A)
/ .
(e oo U So 3 Sampling
poslila 5 5 ss 5 $3 sam Jpsls a3 ol s 2 oo g2 oS
&3@,3;‘5:??;54343&&1 60C JS‘Z;JQJ'J}‘;?’:‘;;&'b‘;sMIJVAQJI‘;;

—
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Asﬂﬁ.isajsbsglmljﬂb’» J@df&bcﬂdﬂwlbc‘”%&&ajjjcw
m,lwb,boN04 (457mm)d;|y)|mymjjjwjmud cd;
L 5I3Kg o)L?Jd:w.ojl;A.';.u”,.‘_g;&gjg(Retain)éjalgéw.és\gd > g0

@, 5) Procedure
xﬁ‘-’cdfdél»é’b:@ﬁb'-\i‘x Lﬁfﬁ'df&&‘°ﬂs]ﬁ€“{”‘:fh}?“?“ >
kel 55l 3 Optimum moisture content 3 o ju J 93 oo A5 4 b 5l ode
il e szlygsomspr 2 IS 25 W 101.6mm o, 5> g pow 23l >
P agjsc;cwmjwlajyld.\sbLayers Lsib g5 a00,56
(2r2) 25 blows 4 Layer )jlwuubl 125mm 5 Ll cwlsd 5 ,J
> bdssgher s dor ol Sl s s b 202 10 B 5505
o5 5l 603100 ay 305mMm(12in) 5 a3 o .BJJJL? sl e,

7 o JomietS gl amban s g s b Wse 2 5 )5 2b e L
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4 5

srdan W gn s 5l 6 S dasl o Lloslug J W ge 5 (2SS S aiay)y >
S ddacin 5o, 52 0w blislayabaul s 4 Straightedge 5 wodaw 5,555
st 055 M ge 3453 0554803 (S 035000 ol Was a5 w0 34
> SVPVIERSTYV-EPLVPSTY L“;wb I 0is 9,06 265l J;ﬂdf
Y 4 Wet Density of soil = W1 353 5 & ss 50 (0.000943m’)
255 598 22 S 106040555555 2 2 s sV s W an b 2550

oy W adaen s g5l o) s;;bu.d@:(Kg/m%Aﬁ Wet Density 4,4l
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d;QJéOVen %@Mj}jj‘df&)ﬁb)jukébc&‘30)3[&)'.\1&
.d;mjlu&&g.x.aﬁémoisture le&b&jj LQ@WJ.\QJAL.;;
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u-'l«-ﬁ 3'3:*@0)3W1 35l 0S5 1l ool Jowasasades 5,5 >
bf)ffﬁﬁjﬁ‘u"‘n’ °yw‘°3>fﬁ§ﬂ“|°|6)ywﬁwf
A 2 bl SLs R S 0l WI

Method (B)

sy b 4y Method (A) 3 o 1 imene | eoomns L:&.Q.u »Sampling

55 TKE 5181 o 3 L 5w b g3 5 15

WP ; ) Procedure

103 )34 Method (A) 3wy 2l i b ss 9 S pouY s

s e :L‘?.Z-L‘?SJbgdbAgdﬁb%S,\ly 1524 mm 5 ag Jooms >

L b a0 ag0sl Jsaay (b 655 50005 b b (collar) &5
S 9l (o2 125mm o cwldd oo > s 2l owls 1L (Layers)
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S S ddacn 510, 02 0w blislayabaul s 4o Straightedge 5 wodaw 5,555
st 05s W ge 355 0554803 (65 0590555 ol Wasansys a0 g3l
> Y J&J‘Jé-ﬁbuwucg%wﬂﬁdjjwu bg}‘x})d}
4 Wet Density of soil = W1 &y o> 5 oy bl (0.002124m’)
Fofore ST 055605 2 2 s ¥sS dss Mg L ST, Y
Ho addor 5 5l g Sy Y (Kg/m3)4,3 Wet Density 5,5 5> &
.(OJLJ

L;JA.C jljrd‘fuijI Jj‘ ;lyl Lub)u‘}:rﬁj.bbwi;ujy >
"J”JJ"@JJ‘*UJ“V‘JL’ °fw|°?f 35050l gy aiS g Ak
-gngu)ﬁpﬁsgfLﬁﬁ'@‘)“ﬁ@é@)ﬁﬂw‘:ﬁWl

Method (C)

ol 3 s 055 S 07 45 (M'élﬁ L oo ) Samphng

JW‘Uyy;sf@wyw'-blwa@dﬁyd; S PUTEIT T NETISYE
Lol s S °>|J“\1wd|-\-:5J~\ﬁJ‘\-°>«wJ—~guﬁxz slobes
.;F&AJQ.LblIIOCJSg»‘-;:&JlJ:- :sﬁ-g;&dﬂ;s\hﬂljg%ﬂwlsglg > b
230 S b deolay 55560 26 S Db il Jow &5 sz g s
& |

5300 i ) 5l sl i ke 19mm ad o5 (55 sk 4 Ao s 5
ojl.\sla\,‘ﬂKg(lllb):ojl,.,]d;g,o)l:éj(Pass);,;b&Méém 3 > >
S il 53 (Retained) wily S ki ag 2 31 5m dn 51 ¢ 15
@, S) Procedure
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A.o.«]l4L;y‘;djbﬂjjrﬁgjusgs:du,\Jlel6IIlIIlU3L>;§beLﬁT>
oo :gjsdcjwa.a@wlajyld.\;bLayers L sid 50400,
(s> 25 blows 45 Layer Al S aalol125mm 5 b cwlss 9
> bdssghed s dor ol Solse s na b 22 10 B 5 S0s
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7 o JreiS gL andaw o gy pld WL W e 2 55 2L b
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> M -’C)jﬂ-ébwwﬁcgwbwj%&jﬁﬁut’ 5@)'::3:5)36@5
4 Wet Density of soil = S I L (0. m
3 4 Wet Density of soil = W1 3 5 iuss g0 (0.000943m’
FFES 22 S 106040555556 5 2 o VS Jsa M Lig S0
0,k Mo sl dad 5 635 5,553 Y 4 (Kg/m?)ay Wet Density 55 >
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Method (D)

(e | Ko U Joerw 3 Sampling

|5 Jomams 031 0T a0 (11K ) 251b 5 J 93 5593 s 55

2,20 S) Procedure

st 955 0 g dudes J 9340 Method (C) s JSIL

o dp sz S szl S e 1524 mm 5 fo >
b,li.é”:mwléjjgmdbjkh;ﬂ 3¢ 5903 LU o (collar) a5
SA 9l (s 125mmu.u.~ol>; ‘_;‘jw‘fd‘?lj L;...4|> L (Layers)
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S ddacin 510, 52 0w blislayabanl s 4 Straightedge 5 wodaw 5,555
st 059 W ge 255 0554803 (65 0550555 ol Wasasys a0 g0
> M DC)jﬂ-éb&wwﬁcgwbwseO}Jﬁuu 5@)‘:&:5)36@5
Y & Wet Density of soil = W1 3 s 5 iy b (0.002124m’)
RS RIS TICIT RN P re FUN RS PP SR
o)ld W e al de :gjlji)é;ljwﬂg(Kg/m3)4:gWetDensity 93>

1w lo)Calculations

wSlS zy 9> > sl (moisture content) 3/l cosb,y <z VS
j;)‘)wsb‘dﬂ-ﬂl)byﬂyﬁd.«bﬂ 3> (Dry density)

A-B
W= X 100
B-C
|
Wi
Wy = X 100 o
d W-+100 S FAS S

b sk, 3= W

30

— (WJ)‘:U|‘."“°ZQ$J§‘3}




ketabton.com - The Digital Library

%;2,-3‘9-")' 9,55 3 Soil Tests

0539538 90 ol aJ L ol s-A
3939 9,95 529 9l eisd 2=

s eisl2=C
Mﬂﬁr'ﬁ}““ <¢45L-"5@> 039F9=Wa
xS s ol B kS ay @3S w5 055 550 - W

Optimum Moisture Content and Maximum Dry Density

@IS aliel sl ey b, abicl,
a)ujlffl.\_awlmdé.cl;w,bjzubﬂyjlfjjwwyjld@df
axb i ol o3lul cosh, s (Jo o) W p >z s sl S ans G S
dﬁ!a.:.layjuw,b);méglju jWJwUmeuysjlwwLS:é
4s Optimum Moisture Contents o3/ cu b :émdm‘u < 979 abads
Maximum Dry J%?bws%wwr;@%;m%smdﬁj‘é#bt:‘“b

25k asb 4o Density
;&uwﬁbglﬁmejl(TestReport)Jled[)f;‘;Jj'\?@vus%
e Y sS
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Moisture Density Relation Ship (Proctor)

Test Report Form
Project: [Sample Ref. No.:
Date Sampled: Location :
Diate Tested: Chainage:
Mo. of Blows Description:
Mo. of Layers “olume of mould

Test Method: AASHTO T180 - 01/ Method "D"

Compaction Curve AASHTO T180 4.54 kg Rammer [ 18 in. Drop
Test 1 2 3 1 3
hass mould base & specimen (grms)
hass of Mould & Base(grms)

MWass of Specimen(yrms)

Wet Density (Kg/m3), W1
Moisture Content Determination

Woisture Cantent Tin Ma iy iy Wik W1

Maszs of Vet Soil & Container [grms)

MWass of Ory Sail & Container (grms)

Wass of Containerigrms)

hlass of Moisture(grms)

MWasgs of Dry Sail{grms)

Moisture Content {%)

Dry Density of Soil

Dry Density {Kg/m3), W
Dy Density (PCF)
sorsail ||
OMC/MDD Curve
2278 4
OMC (%)
= 2250
£ < MDD (Kg/m3)
= 2275
%“ Nat M/C (%)
£ 2200
=
2 2175
=
= 2180
Cperator;
2125 | )
20 30 40 50 GO |70 &0 90 100 Sl LIS
Moisture Content{%:) Certified By:
¥
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Project : Kandahar - Herat Road

Date Sampled: 08/05/2006

Date Tested: 08/05/2006

No. of Blows 56

No. of Layers 5

Isample Ref. No.: | KH-948

Location : Section "5"

Chainage: Plant Sample

Description: Crushed Aggregate Base (CAB)

Volume of mould

0.002117 m3

Test Method: AASHTO T180 - 01 / Method "D"
Compaction Curve AASHTO T180 4.54 kg Rammer/ 18 in. Drop
Test 1 2 3 4 5
Mass mould base & specimen (grms) 11302.5 11458.7 11588.2 11703.4
Mass of Mould & Base(grms) 6605.7 6605.7 6605.7 6605.7
Mass of Specimen(grms) 4696.8 4853.0 4982.5 5097.7
Wet Density (Kg/m3), w1 2218.6 2292.4 2353.6 2408.0
Moisture Content Determination
Moisture Content Tin No W-1 W-1 W-1 W-1
Mass of Wet Soil & Container (grms) 1035.6 1005.2 1018.6 968.3
Mass of Dry Soil & Container (grms) 1018.9 984.6 991.7 933.9
Mass of Container(grms) 504.7 504.7 504.7 507.7
Mass of Moisture(grms) 16.7 20.6 26.9 34.4
Mass of Dry Soil(grms) 514.2 479.9 487.0 426.2
Moisture Content (%) 3.2 4.3 5.5 8.1
Dry Density of Soil
Dry Density (Kg/m3), w 2149 2198 2230 2228
Dry Density (PCF) 134 137 139 139
SG of Soil 2.674
OMC/MDD Curve
2275
OMC (%) 6.60
& 2250
£ < ~~ MDD (Kg/m3) 2242
x 2225 )
2 Nat M/C (%) 4.85
= /
c 2200 7
@ 7
=] /
> /
S 2175 | /
s /
= 2150 &
Operator:
2125 ‘ \ ) )
20 30 40 50 60 |70 80 90 100 Checked By:
Moisture Contiﬂ(%) Certified By:
—
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ﬁ,-‘;'-“-a:f)’ slod S abss 5 °)Ly‘g§fﬁ}|<;33)x - ALBE) g:?ﬁatﬁ S “JJJL:f
s 31035, Le 453 (AASHTO T-180)s >

Moisture Density Relations of Soils, Using a 4.54Kg
(101b) Rammer and a 4.57mm (18in) Drop

o o) Jdﬂéidjgx‘fﬂjﬁgﬂlgﬁsﬂjbjg'jig:s)))&ﬁcé‘?ﬁJLﬁMb%
jﬁ.'.l::ﬂMBlowsL,gff’o;ctqu}J,SG&j& yads odaw 3 93lpe 3¢ 050
:é&ﬁjégjjkgxﬂgaupydﬂlasﬁéjéﬁg:lngayers

Comparison of Apparatus, Sample, and Procedure — Metric

T99

T 180

Mold Volume, m’

Methods A, C: 0.000943

Methods A, C: 0.000943

Methods B, D: 0.002124

Methods B, D: 0.002124

Mold Diameter, mm

Methods A, C: 101.6

Methods A, C: 101.6

Methods B, D: 152.4

Methods B, D: 152.4

Mold Height, mm 116.43 116.43
Detachable Collar Height, mm 51 51
Rammer Diameter, mm 50.80 50.80
Rammer Mass, kg 2.495 4.536
Rammer Drop, mm 305 457
Layers 3 5

Blows per Layer

Methods A, C: 25

Methods A, C: 25

Methods B, D: 56

Methods B, D: 56

Material Size, mm

Methods A, B: 4.75 minus

Methods A, B: 4.75 minus

Methods C, D: 19.0 minus

Methods C. D: 19.0 minus

Test Sample Size, kg

Method A: 3
Method C: 5

Method B: 7
Method D: 11,

Energy, kN-m/m”

592

2,693

samples,

(1)This may not be a large enough sample depending on your nominal maximum size for moisture content

34
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Determining the Plastic Limit and Plasticity Index of
Soils
AASHTO (T 90-95)

“igw )l el 2 2 il 2 9j9kd 2

»m,”l;;:%?.Z-o:bbyﬂd.\bgl.‘:lyb&g:ﬁyﬂéu:(d.\.b)byo
MB@%‘,; éu:yyuy3|J|mW :@ér‘,fe\.u\;r‘,l.m
d{“‘-’:"ﬁ ay ans 30> <z 355 T Jlde ate 5ol s Sk
TEPV W PRUPET I g..uo.bbd,;oﬁ»ydﬂﬁj|djjw|db‘§.w.«m
@'JWJS“M§°JJB

:(g‘;‘ﬂTgL.ch S92 Apparatus
)EBIISmm@dq‘,ngberALﬁﬂ@x-\
-«55)3

wh«bb(bbdlkujmdf)ﬂywy Spatula -Y
5> » 20mm 5! 75-100mm @J'jb)jl@{;t}
S
AgjgaxéjlmQm;:(»@o)yyﬁgyj{g:)Surfaceforrolling—‘“
3805 xbass o b 55 5 5 Sasmba 35 L0 ;L Lyl

as“”}J L b oslalos: ( Jad bw‘,l) Containers -Y
ol R RUTRCE g7 45> 93l g ‘..5“"5'5%?'3'
s gy cmslie S blie w Jlsp e sl Jlse s
Sy S sy 2 )5 i e s ols L S
& 3 dosl sl eoshy & 5 W B 5 e J s
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5 kb g 0,ld Moisture 2 5 5l ¢ 3wl cush, s 0 ass o d sl
M&J)jj.é’

SAsedlass w AASHTO M231 5 > 551 5 Lals s o : als) Balance -2
jl(llOiS)Co‘ﬁé.]T‘:;ulbm_’gdlfrﬁ Lol oo b sls o eo b 2ls Oven -7
S M5l > (230£9)F L

S Oyge & sl i o @kl Sieves -V
5 sl 3l Sieve(No0.40)=0.425mm

w8, 58 g ol 5 (55 g S Al s3] Gaed it 5 (Sl &S
o514l 4y 20gr s 9,9 ¢ wbgaz> (N0.40) Lode s S L‘,jjld‘;u..&"m
ML&‘)J“J‘U‘”“}"‘6?|J@§w;w°f“ﬁ|k§;>{’bﬁb
‘“.,f")ﬁugy.?w‘él*bljﬁd‘ﬂ“’fﬁb Lbadl 6§w'§%?°é‘~%ﬁlu5§
,gwaw.a;sgsgwcégjwug.':@;cws)Ban;oﬂ@LJ
55 S S sk 33l 13 Gored 35 5 iy 5 e 48 90
S 03kl o5l Gond LS 5 2 8 Y BEr a5 Jro aip 3 Lo
d‘j

@, 5) Procedure

L;;J‘jJLﬁés'ym‘j)jcd{;;y‘fﬁMBaub‘jl‘}l‘j&AﬂﬂSgr >
mja}f:wﬂ:jlk;;ﬂfojlmf@b u.l;»ljdla-a.]j.;dj.a.a}:-,
w3 blosl pas Wb S sl a4 L s (gn g o abuly
o o355l 5l B3 5 Jos > 2 s BLaSb 5l ¢ Jocd )8
636 A5 (B0-90) 5 S aids ay o318l s s g Jils el
sl iy S35 5l 558 a0 5 (G 5453.2mm a3 Jas 3 2 Al
ﬁmwﬁucww?fﬂfg“‘-lﬂ-w‘ﬁw&‘@?ﬁ&”ﬁLJ'
..ﬁ‘&'ﬁ@éﬁ?ﬁdﬁfﬂéﬁﬁ%g Kﬁﬁ‘&'ﬁbsgﬁ
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Sz F S smll gy pasaaie Ju5 Sals g0l 2 S
PRV SINT™ jlg.u | . (Cracks) a;;,;éw u.ia;),!a: 3.2mm
= 003 dﬁ'ﬁguﬁm“ﬁwdﬂéwﬂ-ﬁb% (A w0l
035 b (2 455 sk A sy ($2iS S S Oven a5l 5 S o gl

S |2l ol Joy gV a 5l g S o s

:J'“djjguﬁ.djégi“ﬁéjﬁxﬂ JL‘;Jﬁﬁg’;ﬁug%

Mass of water = Mass of wet Soil — Mass of dry water

Mass of water X 100
Mass of dried soil

Plastic Limit =

o 8355 J 93 0V o des bws Plasticity Index s
Plasticity Index = Liquid Limit — Plastic Limit

& L Nonplastic s, 51> o S A 0B L sl & e plasticity Index s g 2 4

bb‘&ww
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Determining the liquid limit of Soils
T (89)
dige il gl 2 2o migiRile 2 99k 2

):’)JJQJ)JB‘%C’JL:";J‘“ Ld)“\’uﬁ’ °)JL5'4§33@J-°-"~ L (SBAB) 45';*

) g2 0,le 2 45 (moisture Lo b, b s pi Jio s

Liquid Limit, Plastic Limit, Semi Solid, Solid
4 liquid limit » J 18 uS ] plastic limit ol liquid limit » T > axd o

jSu@lijl.wu.a,Jwaﬂ ;Muw)bu)u&ub d,:;bub
$S90b>daulsa 5158 SO 4> 4¢ L (Shear Force) ) ny 50,55 > S

¥l g le b S92 Apparatus

SAs B ISMm 2 a5 puls bop bl oz 5 )

J'jﬁ)j|@bab wl:A.L. L oos d|m)jmdf> Y g2 5 ¢ Spatula -Y
= - $A9 > 220mm ] 75-100mm
Wb)dluﬁjrﬁbﬂ 3oJLJw‘,.o)|: -¥

@l ool oSG Jiny s 5,56 3 Grooving Tools -
> 0 Il gl o L8 A.bgu.ow @) 33 _s2vw) Curved Grooving Tool (a

'9;@335x33°Jis§y?;Jﬁ|g;(u‘McuP‘:fO?&u eI
> > s slhS — o, se) Flat Grooving Tool b

ASTM —D 3 2 535 8 o0 53 JT Sl

5 ciilas s (4318)
s o« Grooving Tool 3 o 6|A§@3: Gage -0
(o 40 IR 5 (69 oS b sl (g s
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50mm | (i oy 10.0£0.2 mm 2 Lb 5 55 N> 53 J 5 2 S 602 45 5

d)ﬁgsjl)b)ﬁl

~ fl2ca R

ﬁfz-fmwof
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I.lll-trl's:ﬂ'- A Frri w = 1 N =3 sl n
u“: (FIT o -
IFaa=ir H - !::'5;“’35. ry Giee W AR EEtd = UE""Hm- |:u-|- LETH
13 hnah — L
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aukFlHT = E] [ 18 . 1+ L 4 . 1 11 ! [ 11 Lo |

KW Fule T ro i cdasbpmd = af'rd 20 05 RS S 3 arEw 4.
i okl s ml-mwm ad B v WKL A - o dcmmmn TR aled TRIANE L.
Twrd o= hme ol e oo el TR
B oy ¢ WHETL
MR Hal e T N Rkl - arwm cr rmomal e ogaled XL

LTRE HL 1 vamal Liguid Tomic Desic:
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! AT t
I
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gt

F 4535 %

i
Section X =X

NOTE, This design het been found setisfaciory, but shernaties designe may be wesd provided thal the essantial
racquiraments are fulfillad,

Figure 3, Grooving tool end height geuge * e 4,130, of BS 1377 ; Fart 1 1 1950,

Dimensions
Letter A B [ ] E F
mm 2 11 40 g a0 1A

+/-026| #0286 | #1048 +0258 | #4056 +-0.1
Letter €] H J K. L i i
fm 13 20 A0 2 a0 10 20

+-.5 +-0.25
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gsr e g3l g pulay o i b JaB o5l bl e g (B U o)) Containers -7

e g ycmslie S hlieay Jls) s ol s goslin s 2 s g

“-’gbﬁl"“-]}’J‘wt}fﬁﬂddfm“u’d;bwﬁﬂJ-‘u“b'\"L‘
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s Lol ie g 433 55 5w Lo Jpd Jos o 05 ais 2 oS
Q},.dﬁbgé(comainer)g@j b50 o ol 510l <oj|.\3|4,;ﬂ“: Spatula
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Jod g a5l g S iy bl Sk 50y 5500 ¢ S sb 4 usesl

Mass of water X 100
Mass of dried soil

Moisture Percentage =

L w355 |J¢gJﬁé§>ﬁo}J}eJ| béJﬂ);ﬁ;’-"ug‘\g
Mass of water = Mass of wet water — Mass of dry water

a > 45> gl b usb ) Moisture lude azs 3 &,le g Liquid Limit 4>
oY S (Blows) 4,525 cu ax
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Liquid Limit (Casagrande Method) & Plastic Limit
Test Report Form

Project : |Samp|e No.
Date Sampled:
Date Tested: Location:
Material: Chainage:
Description:
Test Method: AASHTO T 89
LIQUID LIMIT Test No 1 2 3 4 5
Number of Bumps
Container No
Mass of wet Soil and Container g
Mass of Dry soil & container g
Mass of Container g
Mass of Moisture g
Mass of Dry soil g
Moisture Content %
PLASTIC LIMIT Test No 1 2 3 4 Average
Container No
Mass of Wet Soil & Container g
Mass of Dry Soil & Container g
Mass of Container g
Mass of Moisture g
Mass of Dry Soil g
Plastic Limit %
No of Blows / Moisture Content Sample Preparation
30.0 1 as received
washed on 425um
. 250
2 airdriedat............. oC
é 20.0 oven dried at........... oC
o
2 not known................
5 15.0 i i
& proportion retained on
(<]
= 00 425um sieve
Liquid Limit @ 25 Blows
50 ‘ ‘ ‘ ! Plastic Limit
5 10 15 20 26 30 35 40 —
Number of B ows Plasticity Index
A Classification
Signature Signature Signature
Operator Checked Approved
]
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Project : Kandahar - Herat Road Project [Sample No. | KH-655 |
Date Sampled: 2/26/2006

Date Tested: 2/27/2006 Location:  Section 5

Material: Existing Sub-Grade Chainage: Km. 534+215 to Km. 534+235 L/S

Description: Light Brown Silty Clay

Test Method: AASHTO T 89

LIQUID LIMIT Test No 1 2 3 4 5
Number of Bumps 14 22 29 35
Container No S-18 S-6 S-3 S-11
Mass of wet Soil and Container g 35.2 29.5 323 34.3
Mass of Dry soil & container g 313 27.3 30.2 32.5
Mass of Container g 15.4 15.6 15.5 15.5
Mass of Moisture g 3.9 2.2 2.1 1.8
Mass of Dry soil g 15.9 11.7 14.7 17
Moisture Content % 24.5 18.8 14.3 10.6
PLASTIC LIMIT Test No 1 2 3 4 Average
Container No S-20 S-15
Mass of Wet Soil & Container g 18.5 20.0
Mass of Dry Soil & Container g 18.1 19.4
Mass of Container g 15.4 15.4
Mass of Moisture g 0.4 0.6
Mass of Dry Soil g 2.7 4
Plastic Limit % 14.8 15.0 14.9
No of Blows / Moisture Content Sample Preparation
30.0 1 as received
%0 washed on 425um
§ - airdriedat ............ oC oC
é 20.0 N oven dried at........... oC 110 oC
%o < not known................
g 1501 B S proportion retained on
= 10.0 .3 425um sieve
Liquid Limit @ 25 Blows 17.0 %
5.0 ‘ ‘ ‘ ‘ Plastic Limit 14.9 %
5 10 15 20 2 30 35 40
Number of Blows Plasticity Index 21
Classification A-4
Signature Signature Signature
Operator Checked Approved
]
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Determining Shrinkage Factors of Soil
(Shrinkage Limit)
AASHTO (T 92-88)
“igw il év‘él.j ada gabdil a é)glé a
a o3 o3lalan 5,8l aas cusb, L Moisture » Shrinkage Limit: (3 ) 4> 90

&cw@rgjjﬁoéjjubéajﬂ@jwj DJ‘WJ‘?)IJ@‘;‘:}S

6)35 :f..awf.féoﬂbuﬂwyjl:Afwbjw».]fdayﬂ:»w

ajujlfusbdm;ém_,ﬁjlésmf @ljmuab.nalbgljjéraou
Y

~§)ﬁ#115mmgﬁdﬁjwl-’&r‘°L:U‘g;f’ﬁjg%?.,’.xf'\
75-£;u.llj.>:)3|£ogtgw|:a~lgQ(b)dlajjaéﬁ)ﬂwx:Spatula-*
) ) ) & Hs Il 20mm 4l 100mm

ol s s a3 45mm Lo i sl ambaus o 0asl > o5} > o 50 Milk Dish -7
" s )spliy)127mm

(s> Straightedge g3 lls o (‘_534 355 s 52y b s> 5 Straightedge -¥
@b|y§;§joﬁ&o,@ox3|‘ é)jdlj);)jl&tﬂjﬁ@é—][ﬁjlzsomm
Sl o ks sl o5

sl s tl.é;s)|25mm 5|J2350mm9§-u~31§‘,ﬁ xu»)&f%gls\..;,,q) Glass Cup -@
-gJ<UJe¢|fW|>gﬁgjlﬁ°ﬂ;§°"-"'L35|ﬂ

é;dl.&...’b jldb@mwls b g e Lo e Sla Transp;lrent Plate -7
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Density of Soil In-place By Sand-Cone Method

Test Report Form
Date Sampled | Lab ID
Date Tested
Site/Location
Sample Discription
Test Method
Test Steps | Quantity

1. Weight of Proctor mold, W,

2. Weight of proctor mold + Sand, W»

3. Volume of the mold, V;

4. Dry unit weight, y4 (sand) = (W, -W))/V,

5. Weight of plastic Gallon+Cone+Sand (before use), W3
6. Weight of plastic Gallon+Cone+Sand (after use), W4
7. Weight of the sand to fill the cone, W.= W4- W3

8. Weight of plastic Gallon+Cone+Sand (before use), W5

0. Weight of plastic Gallon+Cone+Sand (after use), W

10. Volume of hole, Vo= (Ws-Ws-W)/ 4 (sand)

11.Weight of evaporating dish, W

12. Weight of evaporating dish + wet soil from the field, Wy
13. Weight of evaporating dish + dry soil after 24hrs, Wy

14. Moist unit weight of the soil in the field, ¥ in-sit soity = (W5 - W7) /
Vs

15. Water content in the field, w(%)= (Wg- Wy) / (W9- W7)*100

16. Dry unit weight in the field, Y4 gin-situ soiy= [Yt Row 14)] / [1+ W(%) /
100]

Conversion factors (Unit weight):

1000 kg/m® =9.81 KN/m® = 62.4 Ib/ft’
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Density of Soil In-place By Sand-Cone Method

Test Report Form
Date Sampled 22/03/2004 | Lab ID 0316
Date Tested 22/03/2004

Site/Location KH Road
Sample Discription  [Light Brown, Clay

Test Method Sand-Cone Test Method (AASHTO T-191)

Test Steps | Quantity
1. Weight of Proctor mold, W, 4.178 kg
2. Weight of proctor mold + Sand, W, 5.609 kg
3. Volume of the mold, V; 0.00095 m’
4. Dry unit weight, Yq sana) = (W2 - W1) / V, 1506 kg/m’
5. Weight of plastic Gallon+Cone+Sand (before use), W3 5.466 kg
6. Weight of plastic Gallon+Cone+Sand (after use), W4 3.755 kg
7. Weight of the sand to fill the cone, W, = W4- W3 1.711 kg
8. Weight of plastic Gallon+Cone+Sand (before use), W 7.387 kg
0. Weight of plastic Gallon+Cone+Sand (after use), W 3.919 kg
10. Volume of hole, V2= (Ws-We-Wo)/ Vd (sand) 0.00117m’
11.Weight of evaporating dish, W5 0.507 kg
12. Weight of evaporating dish + wet soil from the field, Wy 2.334 kg
13. Weight of evaporating dish + dry soil after 24hrs, Wy 2.251 kg
i}4. Moist unit weight of the soil in the field, i n-situ soiy = (Ws - W2) /| 561 kg/m’

2

15. Water content in the field, w(%)= (Wsg- Wy) / (W9- W7)*100 4.76%
ig.o?l‘y unit weight in the field, yq4 (in-situ soil)— [yt (Row 14)] /[1+w(%) / 1490 kg/m3

Conversion factors (Unit weight):

1000 kg/m® = 9.81 KN/m® = 62.4 1b/ft’

65




ketabton.com - The Digital Library

(25250 5,51 » Soil Tests

Materials finer than 0.075mm (No.200) Sieve in
Mineral aggregates by washing
T (11)
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(S oy Selection of procedure
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1 bww lwsyCalculations
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California Bearing Ratio (CBR)
AASHTO (T 193-93)
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2ol S ls el dsaasle o sl s min o elo g S ¥ (ile >
8383k v 1.3mm/min o, Ade Penetration
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(4w [0y Calculation

4 Corrected Values 4 god (5 ol CBLA )Td: o Sy P A
2 it it 4 Do > 68 N 53 6340 (S (s e 2.54mm, 5.08mm

5.08mm 2.54mm 6ﬁﬂg§ft‘“ 3l S M gL 35 i
(55 S 9Lus 5, 1000 and 1500psi & 53 5) 3y v 0,1

Corrected load value

- h 4
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Project: Kandahar - Herat Road Project Sample No. |KH-326 |

D/'Sampled 4/5/2005

DiTested: 4/5/2006 Location : Section "§"

Material:  Unclassified Borrow Description Light Brown Silty Sand and Gravel

Source: Km. 553+700 LIS Mould Volume: 0.002104

Test Method:  AASHTO T 193 ASTM / D1883 Optimum N/C: 6.10

OPTIMUI M/C Y 10 BLOWS 30 BLOWS 65 BLOWS

Mould Mo Al A5 18

¥t of Mould & Sample g 11553.00 1165610 12053.00

Wt of Mauld d 5970.50 G346.00 7093.70

Wi of Sample g 4627 50 485010 4964.30

Bulk Density kgim3 2199 535 2305.18 2359 45

Dy Density kg/m3 2072.93 2172 .65 2223.81

CBR READINGS CBR Readings using loading rate of 1.27mm / min.

PENETRATION {mm} UNSOAKED UNSOAKED UNSOAKED
0.64 mm 3.9 LA 9.0
1.27 mm 7Ah 131 16.1
1.91 Mm 109 17.2 244
2.54 Mm 13.1 24.0 ang
5.08 mm 2545 51.7 549.0
7.62 mm 3649 8.7 86.2

Soaked Sample Moisture Content 1 2 3

Tray Mo,

Wi of Container & Wet Sample [i]

Wit of Cantainer & Dy Sample o

Wit of Containar q

Wit of Moisture 0

Wi, of Dry Material g

hoisture Content %

Swell Gauge Dial Readings 1 2 3

Initial sample Length

Dial Reading After 4 Day Soak

Dial Reading Before Soak

Swell (%) of initial sample lenath

Motes: %age Retained on 19mm Test Sieve on sieving

%age Replaced by 19mm-4.75mm Test Sieve

Operator Signature Page 1 of 3
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CBR Tests on UNSOAKED Optimum / Natural Moisture Content

(delete as applicable)

(25250 5,51 » Soil Tests

Sample No. KH-826

CBR Unsoaked Uncorrected CBR Values
Unsoaked Reading 1 2 3
Penetration in Kgf'ems 2.54 2.54 254
in rum 1 2 3 13.1 24.0 30.9
0.00 0o 0o 0.0 5.08 5.08 508
0.64 3.893 712 8.99 25.5 51.7 59.0
1.27 7.49 13.11 | 16.11
1.91 1086 | 17.23 | 2435 Corrected CBR Values
254 1311 | 23.87 | 3080 70 1 2 3
5.08 2647 | 51.69 [ 59.00 105 2.54 2.54 2.54
762 2690 | 7867 | 86.16 n'a n'a n'a
5.08 5.08 508
nia nia n'a
Stress Strain Curve
120.00
o .
£
hod
2
= 000
c
8
frer}
£
%
o (}-/
L]
S 4000
c | 1<
E 41
W ____,_,-—'—"'"_
IE | ‘_F'“‘-'_’ O__'_,_.;—'—’
o aill Faj | 1|
*y'/"':)— ,-F-‘}""Fﬁ
0.00 ﬁ”’ﬁ .
0.0o 1.00 2.00 .00 4.00 A.00 6.00 7.00 8.00 9.00
Penetration in {(mm)
—&— 10 Blows —&— 30 Blows —&— 65 Blows
1 2 3
Corrected Graph figures 2.54 néa 254 néa 2.54 n'a
If Applicable 5.08 nia 5.08 nia 5.08 nfa
Page 2 of 3
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CBR Tests on UNSOAKED Optimum / Natural Moisture Content Sample No. KH-5326

CBR - Dry Density Relation
50.0 -
40.0
30.0 e
o T
o =
o ",-‘Ii'
200 al
L
L]
-f"’
[
10.0
0.0 )
2000 2020 2040 2060 2080 2100 2120 2940 2180 2180 2200 2220 2240 2260
Dry Density as Mol‘aed - Kgim3
1 2 3
Corrected Graph figures 254 13.1 2.54 24.0 254 309
If Applicable 5.05 n/a 5.08 n'a 5.08 n'a
1 2 3
Dry Density 2073 | Kgim3 | 2173 | Kafmd | 2224 [Kg/m3

Optimum Maisture Content by T180 %
95%
haximum Dry Density by T180 2250.0  [Kafm3 2137.5  [Kafm3

The CBR at 95% of the above MDD 20.0

Signature Signature Signature

Operator Checled by Certified by

Page 3 of 3
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Specific Gravity of Soils
Wil vagaiy 9)9ki a

AASHTO (T 100-95) ASTM (D 854-83)

Sz IS lho s D3 popatie s 5,55 sab sl s (S AB) 4> g0
b Iy adl e g Y 5> 5 5nS 0w 5wl 5 4 (Pycnometer) 2o ySOU
5> Ll sl g w S W 475mm (Nod) 5 > sl asd > 5Js5 oL &
9 ai b ay T-85( Specific Gravity and Absor];tion of Coar;e Aggregates)
0,093 D‘jﬁ@jlbg‘j&;w%&géj °J3L5gs“l"s,5ﬁ.'?‘53| ‘ gs""J"f"Jl

J"’L‘Mu‘JL’ (O R Jédl" afsay . J.?'“J e u’%ﬁ)lﬂ"ﬂ

mfﬁjy)%;xﬂ :Jlflsg’?g-%?.&ljmﬂb&hﬂjl;ﬁ':lq-},ajmwb::

3G S o f
1
G,y =
A . P,
100G, 100G, S U5 S5 4

Jlﬁ@jlwbsﬁ‘f{%ﬂ%gﬁhﬁlgfsb%&wJJJJU"}#J:Gavg
9357 500,95 @ Jde No4 L)
.éj@kéﬂ@MNo.4x¢§@ﬁ|y}, s=R,

S35 ke Nod 5 o ghad 55150 yi0 5 =P,
:jléﬁ@[ﬁé&@MNOAJﬁgﬁ‘%SL?MM@g'jbbaoy’w »=G
" N oS Ju a3l gubai b 4 T-85

iy o503l G ed 3 5l 5504l S NOA 5 2 a3l ao poaiis 93] g0 a8 =G

oS S sadl 4k b
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;& =5 Definition

w3 s 3 JiST 5 g3le (g0 0 3 03 Ol wBla do pats 3Le g0 3
Ol e B ghb LS o sl s (Ol e sl e 52 IS B
oo 5 203 D)ke wdlr o pats o3l 5 0 2 55 s Jor W 4y Lo
ol era 5 BL O35 o gt gsl 2455 ol 0 s Ao pasn 3 52l
.(é.\ij
Nl 5y Apparatus
SAsedillass . AASHTO M231 5 2551 5 Lalss 5 - ) Balance -)
s uSm “ sy S.’“"’ asS L,g“Flask M8 5 : Pycnometer -Y
il 2z oS 55600 53l 528 250% b i Lkl 02
30,k P58 o g 5g€f°)| $3 3T ydjﬁdﬁegm&g C SIS osbel s, LJ
wéxgﬁx@b&éb%SOmL&dﬁlﬁjl he Jar o g > (g g

;sﬁ-ojgjﬁjﬁ .505‘,.: |;s§4$5-3§3o:u;uléjdﬁMPycnometer
(S35 )3 Al Ao s 23 69 500gr g0 03] Joens
JI(IIOiS)CO‘ng‘:?MIJMJSALfrﬁLﬁjl)jﬁtiuzl.}xi(JﬁLﬁ&'b)oven -
$A0l 5 Psdd 520,05 (230:9)F L

> 5l 9 59 Jleris] :ojl..;.?%;:,f,.ojl > > reslo g s i mle ) Thermometer -¥
' s a3 L 0.5C(1LOF)
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:JsS bJLnTL:tJ bl e 2S5 L » Calibration of Pycnometer

o 5 03 2 Lo ol B ol b (Soe o sesl 5 b eSOl
sl ;jlwd.;dj@OiSC)@»):uj; ;@wj.glbla.u:xbw,”
d),gcwf.n,&bﬂyjl :u;;lwwbw;dé»ﬂeuu)lf;
b raeles s epax 3 Ol s pals 2 WL S gher b el o Wi
.g&u,joﬁTiAijlél,gAla.wlj

(e | s L:L;.Lu.:) Sample

b 3 A GNS 0 S 12l A salISp.gr 5 5 leE ey sls ane
;5;.4‘9.6}{.5‘; . (Oven-dried)cslzbcﬁ b o ad2s] 5 4y Oven .5(::: L sl gty eesh,
ﬁA.aJJJ.abZSng.adﬁ (Oven- drled)@JI.\u 93] g0 g2 ;;,lefa,u
J..a‘,a < u.fu.]b axp a5l o Jleacul (Volumetric Flask) < USMIB ax
ny IOgro?J,a?Jsgj.\usﬁ- b 5 gJlexiw| (Stoppered Bottle)

5
L;%f:*}'ﬂ c$ A5k L‘WJLJJI'A}”J"JS““Q;""L‘\-‘ 5‘3‘@"5‘3"; *
(230£9)F° L 5I(110+5)C° s &l o 3 abal 540 Oven 30,5 Wb azus )
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Aol Lbole ooy S Iaial Sabseilay ol pogsizy s)lsé 2 alS o
43 &)l > 3 55 53 (Constant Weight) o35 <ol 5 oo b 5l 0,0 12hr 50,) 5
ufoﬁu oyl s sl s L CJ‘}S»J: (230£9)F° L 4l(110+5)C’
wf}leJPb“ﬂf&b@dhﬂgé’“ougbjl %oyl
pre Jsxly sodd e SOL 2 g3 St 000 5350 Ju’wd'-\-{)
S 3l s 2 Ul 4 e s SOl asl s e b ae s ¢ (S
(12hr wjajﬂ.’,g;yjldmu Wbl gl 12hr.>j|wuj.;

) . Soaking)

TIP ; y Procedure
oL so 03] 3453 (Volumetric Flask) 3 > alS Loy 50 o> S s »
g&yﬁe@@ 5'f¢@d£'ﬁ@ﬁ‘°ﬁ:>ﬁﬂr&itﬁg§ b S ool
58 lexiu ] (Stoppered Bottle) > 4lS 51 ¢ &y, 2 4 3 sl s

I ol S b
s> 42wy 4 Partial Vacuum s &, | o :A.&;’;;.slyo ﬁw;.@jjj >
;ajl,:.] 33 sud 3 3 g0 » L sl by 5 (100mm Hg) 2 L 5l 13.33kPa
B 5 e 5> S (Rolling) 6o, 5 o S eds o sdol abian 3 5l 652

o=

wﬂ@)'é%)'é@ﬂﬂf&&‘°ﬁcju|ﬁ9§g§°)‘\-"~wu >
e sy o ool o Jad NooJax)s pambe psl s 262l Sz sl
) -d{:‘ﬁ%@@'mﬁm s aondas | gl 0 5SL

> 93l 40 :‘:;g&j%gm‘\ﬁjlcd;cﬁﬁ(wb)ojjplj.ojlﬂjﬁilﬁ s >
(Ty) g 5 an shas @b sz 3 0 >
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&l e) Calculations

MWJJQ&&SM(&&JL’)éb)JMU)'? J(TX)JQSLQMMJJJBJ
ey

Specific Gravity, (Ty )/ Tx = (Wo)/{ Wy + (W,— Wy)}
S U5 S
oﬂrlﬁugjjwdyicj;A.Ia..abuu&b;_wo
QS»JM“JJ;T Qbﬂ‘al‘;bujj‘_;cjwyj|jlﬂys.‘b >=Wa
g;»J;A;ujlﬁTxco,»H,SA.a,_,Mdcwﬁl‘,.ojly}l S pSol s =W,
a3l o5 93l pes Sedgan o aeslan sy sWy 3=T,
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20°C Ll s> -’J:’J/-’j}"/"f“ﬂ""‘::’.}"j/‘({es.’ @u-"f“‘@ g ‘-"ﬁ-‘kf

u.&ybbu.(ufbd.c:‘uu:;(‘;jw‘;jawfcwb‘;ﬂdf)‘;j‘;jww
955 e 39 5 H Y S AL o ¢ s 22> T 3 b de b

Specific Gravity, (T,)/ 20°C = K {Specific Gravity, T,/ Ty}

a Ol ooyl i cdlS s syl s S s silw Ol 5 5l e, oK

TABLE 1

Y Selin S s suY

Relative Density of Waler und Conversinn Factor K for Yanoes Tooparabuess

Temperaturs, deg O

Reldtive Lensity of Warer

Coarection Facior K

15
2
0
2l

22
a3
24
13
o
n
"
]
M

(ORG24
(.98 347
(A0E2 343
O9YRD23T
(.eaTaNG
0TI
(.9973150
D.oar0Trn
LIMGE]SE
0.096545E
LR
(29557561
(H9956TE)

LU
L.o002
1000
0.9008
(S
00433
]
LAY LD
LU
OOURS
0, 50840
09977
02974

ol 3 pg) dalii sl 3 s s 5550 4 A5 AS S et 4
) 3T 3 2 g p2ies 4t > yy@‘;d[}dddzljjéj‘;ﬂ‘;4oc
3o Ty dbdad i > i g S cdliSagoa ps/s S aiwd Saz )
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Test Report Form

(25250 5,51 » Soil Tests

Date Sampled:

Sample Ref. No.

Date Tested:

Location

Material Description

Proposed Use

Test Method

AASHTO T 84-94 / ASTM C128-88

Specimen Reference No: units S-1 S-8 Average Formulas
Mass of oven-dry sample in Air g A - (Measure)
Mass of pycnometer filled with water g B - (Measure)
Mass of pycnometer with oven-dry
sample filled with water g C - (Measure)
Mass of Saturated Surface Dry
(SSD) sample g S - (Measure)
Bulk Specific Gravity on an Oven
dried basis A/(B*+S-C)
Bulk Specific Gravity on a Saturated S/(B+S.C
Surface Dry (SSD) basis (B+S-C)
Apparent Specific Gravity A/(B+A-C)
Water Absorption, Percentage of Dry [(S-A) /A x 100
Mass
Signature Signature Signature
Operator Checked Approved

—
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Date Sampled: 02/02/2006 Sample Ref. No. KH - 641
Date Tested: 05/03/2006
Location SECTION 5 - KH ROAD PROJECT
Material Description | FINE AGGREGATE - CRUSHED (0-7.0mm)
Proposed Use CONCRETE WORKS
Test Method AASHTO T 84-94 / ASTM C128-88
Specimen Reference No: units S-1 S-8 Average Formulas
Mass of oven-dry sample in Air g 836.5 835.0 A - (Measure)
Mass of pycnometer filled with water g 2090.2 2119.8 B - (Measure)
gﬂaar:;gf%?\?v?:r?tv?;t\g h oven-dry g 2614.8 | 26434 C - (Measure)
?gaSSS)O;aSrj;‘;ated Surface Dry g 848.1 845.8 S - (Measure)
(?rLi”edebF;ici:siﬂc Gravity on an Oven 2586 2592 2.589 A/(B+S-C)
gﬂlr'f‘aizeg'rfy'c(gg%")'%g;: Saturated 2622 | 2625 2.623 S/(B+S-C)
Apparent Specific Gravity 2.682 2.681 2.682 A/(B+A-C)
\KAV:;(:r Absorption, Percentage of Dry 1387 1293 1.340 [(S-A) /Al x 100
Signature Signature Signature
Operator Checked Approved
—
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SPECIFIC GRAVITY DETERMINATION
DATA SHEET

Date Tested: seutensher 10, 2o0C
Tested By: cermmizis Class, Sroun A
Project Name: cermi=15 Law

Sample Number: ©-1, =22, 225

L1 L

L
= ot

Sample Description: «raw sty Lo

Specimen number 1 2
Pycnometer bottle number A& =F
We = Mass of empty, clean pycnometer (grams) =740 | 54.51

Wes = Mass of empty pycnometer + dry soil (grams) | #=42 | 74.0%7

Ws = Mass of pycnometer + dry soil + water (grams) | 15 5.7
W, = Mass of pycnometer + water (grams) 12727 | 153.7¢
Specific gravity (Gs) 2E5 2,61

Example Calculation: vy = =740 0, Wie = 6249 0, W = 15361

f— = =L
gl — 1 ]
L} = = | o= T
3 -
— i
g
- ] —_— -
i - =
= — ~ [ T
. +(12F 2R 152.61)
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Total Moisture Content of Aggregates by Drying

Y olong d Jowohte gilail a (Jawd) snigh) a olita 2
awle

AASHTO (T 255-92) ASTM (C 566-89)

3 lade cusb,y 3 g3l se :dyhgﬂﬁala.ﬂljaﬁﬁyjlggn:(d.\b) 4> 90
Jﬁféﬁ'ﬁ‘\:fg:ﬂv@%:% L ososlada s g o S T abauls g s
ébwj&abuw}oﬂdbbdj

3l ylelw) Apparatus

» v (General Class) M o0 e 3 M231 5 > als s o 13 5 L alsBalance -)
wl;mﬁ&rﬁbjbﬁ L2l g i@ o &d 5 30,1 > 5)Source of Heat -Y
Jo3 e & (515 015 Jodd s s o)l (230+49)F° L ,I(110+5)C° < J1
Jlosil @2 55 uils 5l Ly MlcrowaveOvens&Ja\Jlmﬂs\Loy@ydﬂjf
95
Folis o o)l 56"6“31 wlby TP o)uuﬁ.l.u »Sample Container -¥
Mr;éujjjlﬁvbgéUJyM}Jv\abyUJu bjldjj)w;uﬁé
L;“J"IJ
5 J |5 S8 455 s ) g5l8 f 5 b S5 1S 455 Microwave Oven J@AKA.’;L&LJ
byrAL:j‘A.G?LSde d g OJL;J jjgj 5 jjj.,\fbjbbﬁ > :(gﬁﬁgj) Stirrer -¥
. Spatula
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P
(wa Lu&l.g) Sample
wbass Jode ¥ ea b sl g Jseiblan o, T-2 5 b allo b o

TABLE 1 Sample Size for Aggregate I °3LWI
Neminal Maximum Size Mass of Normal Weight
of Aggregate, mm (in.)" Aggregate Sample, min, kg®
4.75 (0.187) (No. 4) 0.5
9.5 (¥4) 1.5
12.5 (V&) 2
19.0 (¥4) 3
25.0 (1) 4
37.5 (114) 6
50 (2) 8
63 (21%) 10
75 (3) 13
90 (3142) 16
L) s Ty bl 0y
150 {b}l 50 ey ey
“ Based on sieves meeting Specification E 11. "IJ"’ g;i"’“’ ~ J""““""’I 309 "J
£ Determine the minimum sample mass for lightweight aggregate by multiplying PR .
the value listed by the dry-loose unit mass of the aggregate in kg/m*(determined <™ J')L"“J Q?g 6‘“3'1 L?““Ib “
using Test Method C 29/C 29M) and dividing by 1600. j_];)j Mﬂ 3 s‘,»‘,b) 3 >

0,2 S) Procedure

$90.1% Jﬁpﬁd}@w‘b:éﬁr#&jj‘jél‘yﬁ J‘:;.;més-}b; >
-df@ ‘;“ﬂ“}f“bﬁ L sl Ovenay 3l 5o ol s ghan sy oy, >
S35 93l e :@wdl.\.fa.la_ﬂbuu)lfub) 3J529,55 e adlse
cwwljjlfwbl..oljgd LLaSS 5. ww,l.\.fqﬁjlwﬁu:
Spatula b £ 528 g g0 5 350 7 b $ g5 slae J 20 05 3 gz oS
(o gy ade 2325 93150 3 B 5 o] g 54
el el s 2 B 5 S Sl o aBs e S a5 gl
0P 6;“)3 & I s S (S 9 43 (Constant Weight)
'(9;345|JJ?’13"5L*.¢|0'1%139;C)}3419;.3°J“JJ}SJJ‘%}QJIJ’
:ﬂd-’sggwbgs;,’;l“sg&)ﬁ:'d;uu oo e sy Saiwss >
$50.1%
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1 bw lws) Calculations

PSS alo a4y d o 3 Y5 ke (Jy i esb ) 5
P =100(W-D)/D
S e
Gohad s, 3 =P
.(bﬂrlﬁéﬁ)&jj‘;’»él‘jbljﬁ >=W
45> g gl a5 059 93 50 3 S <°ﬂr|J§‘P,.> 03993l 30 5255=D

Resistance to Degradation of small size
Aggregates by Abrasion and Compact in the Los
Angeles Machine
AASHTO (T96) ASTM (C-131)

iy 9liy 2 ot 2 5 Jilho 4 gdnlom of () walai a
g 4 guile & ekl g & dige
Scwglie gl J@b:|bd.;j.oj|d»g;l.4|yb$&y)|¢nI(JM) 4> 40
98 o S Sl s anlas b S5 s 5l Jud 5
.Y ylelunApparatus
3308 g (il suwgesl 5 judool WY s Los Angeles Testing Machine -
Iy - Af_,s b et & (A D3 2 45 LoSS Angeles Machine (L.A.M)

L;l>|; jl 28i021n(711i5mm) Y L;l;>|: ualj..ul > 3| ¢ s J{@ Sy
8309, 8 ..\.:b(Cylmder) M|W|¢c: 6ﬁ (20i021n) 508i5mmg;;g;|3:)3|
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DS P A O A 3 5 S5y g LasIe 2 55 2 old L
;};&g,a;ﬁ_,.oMAJ,.;u.«j.:u?J.;xé.\ﬁQsﬂfml; .\:@Jjgémgcw

*

v STEEL WAL NOT LLSS
s THAN 12 4mm THICK

Inch Equivalents

mim 6.4 127 25.4 ] 102 152 180 508 m 1270
in i e 1 e 4 B e 20 2B 50

FIG. 1 Los Angeles Testing Machine

SAsedlass . AASHTO M231 5 > 550 5 Lals s o : @ls) Balance -Y

—
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a8 90097 g0 Wbakidis o 9kl 5 @ Jls) Sieves -Y

4 Sieve (No.4) 4.75mm, Sieve (No0.10) 2.00mm, Sieve (No0.40) 0.475mm
.J_,ﬁ%.;ulb

s B 50 65 (SNad s ) 358 puls Lol ol 5 < Charge ¥
(64205365 (390-445)gr WL L Lo 5o 8 5l (46.8mm)

dy s Jlorin| béﬁxﬁfd’xf sl Slade 25550 B2)le 55:355-\*-“:3
PIERIERE PR

Mumber of Mass of
Grading Spheres Charge, g
A 12 5000 = 25
B 11 4584 * 25
c 8 3330 = 20
D 6 2500 = 15

* / .
(e | s bél.u » Sampling
gurs 5 9l o] e 5000gr 5,Ld ile udool WY 253 o &
o sl slake Balls b g4l s« jlaie Jraw 3 Sz gV sy sl o e
dbdy@ﬂgybﬂuubﬁy

TABLE 1 Gradings of Test Samples

Sieve Size (Square Openings) Mass of Indicated Sizes, g
Grading
Passing Retained on
A B c D

37.5 mm (1% in.) 25.0 mm (1 in.) 1250 25
25.0 mm (1 in.) 18.0 mm {3 in.) 1250 * 25
19.0 mm (% in.) 12.5 mm (¥4 in.) 1250 =10 2500 £ 10
12.5 mm (V5 in.) 9.5 mm (% in.} 1250 10 2500 £ 10
9.5 mm (¥ in.} 6.3 mm (14 in.} . 2500 10
6.3 mm (% in.) 4.75-mm (No. 4) 2500 = 10
4.75-mm (No. 4) 2.36-mm (No. 8) . 5000+ 10
Total 5000 10 5000 % 10 5000 10 5000 % 10

Aﬁ}éﬁfﬁéJﬁw%A%ﬂ&'M1250g1‘&5?ﬁ)53%5.\5lg25mmd5|
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33l 5 W alas g oy slabess Ui g ) Jeede 9.5mm 5 2 b g
J”w'bdﬁds‘jlcj?l)jbjjb‘!lbu-&]‘jb“‘flﬂ"ﬂu sufwju
J”wlej%Jﬂjldﬁ)J‘jdv\db 12.5mm JlﬂJ....Lc195mm 5@3)3
cIS B a Jor adsyessals 5 500535 560 9.5mm 5l 5125 J.a%?.zblj
P el S gt dy S s) 5ol V) (Sedsa sl sl gl s
.éjaaaétz,léOOOgr; .\,glgy@ﬁyj,}ﬂnﬂ.;k;cww 39 503
P ; y Procedure

&y%g}jw@ggb&%ﬁﬂﬁbb%ﬁsﬁw >
3L L oS plae WU s 5l sl pile Satugys o o N
4y #» L 30-33RPM ﬁwuj|6£jﬂ‘g|wlﬁc;&uﬁcd;dwl
b)j)bﬂéﬁ:ﬁ‘ﬁwc6;AJSL%$|J%CDJL:JAJIJ$§5004§}3‘;CM
ol Jar ol S o ile J g o, 5

¢ .swls Sieve No.12(1.7mm) 5 &) o S 5 |Jﬁ&?¢%§3dwj)j >
&ngjjjcéfojj(Retain) Jﬁbb‘;MM@ > g0 aza
}T%-(Wz)dffﬁlﬁ-‘gcw S s SN0 Coy 5oyl s
S skl sy Jgn b Y 5 g had Jud s S

W2 -WI
Percentage = X 100
W1

S S

=3l S05s P >>¢J£|JA3MU¢§DP&O}JM 2= Wl
(S

uSJMLc 1,7mm & > ;lj.owgza,f .ggyjljmjjjgjjjlie >=W2
L;;A.ab
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LOS ANGELES ABRASION TEST
Test Report Form

Date Sampled Sample Ref. No.
Date Tested
Site / Location
Sample Description
Proposed Use
Test Method AASHTO T 96-94 /| ASTM C131
Sieve Sizes, Square Openings Mass of indicated Aggregate sizes, grams
Passing Retained on Grading
A B C D
37.5mm (1 1/2in.) 25.4mm (1in.) 1250425
25.4mm (1in.) 19.0mm (3/4 in.) 1250125
19.0mm (3/4 in.) 12.5mm (1/2in.) 1250410 2500+10
12.5mm (1/2in.) 9.5mm (3/8 in.) 1250+10 2500+10
9.5mm (3/8 in.) 6.3mm (3/4 in.) 2500+10
6.3mm (3/4 in.) 4.75mm (no.4) 2500+10
4.75mm (no.4) 2.36mm (no.8) 5000410
Total Weight 5000110 5000110 500010 500010
Mass of Charge, grams
. 5000£25 4584+25 3330£20 2500115
Sample number / Particulars
12 spheres 11 spheres 8 spheres 6 spheres
Sample 1 Sample 2 Sample 3 Sample 4
Original mass of sample (g) (w1)
Mass of sample retained on 1.70mm (w2)
Difference in mass due to wear (g) W3=(W1-w2)
Percentage of wear (%) %=(W3/W1)x100
Average Wear Value (%)
Remarks:
Signature Signature Signature
Operator Checked Certified
]
94




ketabton.com - The Digital Library

p—‘:ﬂ:‘}l 3§—3 3 Aggregate Tests

Date Sampled 31/05/2006 Sample Ref. No. KH - 1047
Date Tested 01/06/2006
Site / Location SECTION 5 - KH ROAD PROJECT
Sample Description CRUSHED AGGREGATES NEW STOCKPILES
Proposed Use WEARING COURSE
Test Method AASHTO T 96-94 / ASTM C131
Sieve Sizes, Square Openings Mass of indicated Aggregate sizes, grams
Passing Retained on A B Grading C 5
37.5mm (1 1/2'in.) 25.4mm (1in.) 1250+25
25.4mm (1in.) 19.0mm (3/4 in.) 1250425
19.0mm (3/4 in.) 12.5mm (1/2'in.) 1250+10 250010
12.5mm (1/2'in.) 9.5mm (3/8 in.) 1250+10 2500+10
9.5mm (3/8 in.) 6.3mm (3/4 in.) 250010
6.3mm (3/4 in.) 4.75mm (no.4) 250010
4.75mm (no.4) 2.36mm (no.8) 5000+10
Total Weight 500010 500010 500010 500010

Mass of Charge, grams

. 5000+25 4584+25 3330£20 2500%15
Sample number / Particulars
12 spheres 11 spheres 8 spheres 6 spheres
Sample 1 Sample 2 Sample 3 Sample 4
Original mass of sample (g) w1) 5001.30 5000.6 5000.80
Mass of sample retained on 1.70mm (w2) 3997.80 4226.9 4075.80
Difference in mass due to wear (g) W3=(W1-W2) 1003.50 773.7 925.00
Percentage of wear (%) %=(W3/W1)x100 20.1% 15.5% 18.5%
Average Wear Value (%) 19.00%

Remarks:

Sample taken from the New Stockpiles crusher production dated 31/05/2006.

Signature Signature Signature

Operator Checked Certified
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Specific Gravity and Absorption of Coarse
Aggregates
AASHTO (T-85)
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SPECIFIC GRAVITY & ABSORPTION OF
AGGREGATE

Test Report Form

@-‘:ﬂ:‘}l 3§—3 3 Aggregate Tests

Date Sampled:

Sample Ref. No.

Date Tested:

Location

Material Description

Proposed Use

Test Method

Specimen Reference No: units S-2 S$-19 Average
Mass of oven dry test sample in Air g A - (Measure)
Mass of Saturated Surface Dry
(SSD) test sample in Air g B - (Measure)
Mass of Saturated Surface Dry
(SSD) test sample in Water g C - (Measure)
Bulk Specific Gravity on an oven
dried basis A/(B-C)
Bulk Specific Gravity on a Saturated B/(B-C)
Surface Dry (SSD) basis
Apparent Specific Gravity A/(A-C)
Water Absorption, Percentage of Dry (B-A)*100/A
Mass
Signature Signature Signature
Operator Checked Approved
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Date Sampled: 02/02/2006 Sample Ref. No. KH - 641
Date Tested: 05/03/2006
Location SECTION 5 - KH ROAD PROJECT

Material Description | COARSE AGGREGATE - CRUSHED (7.0-12.5mm)

Proposed Use CONCRETE WORKS
Test Method AASHTO T 85-91(1996) / ASTM C127-88
Specimen Reference No: units S-2 S$-19 Average
Mass of oven dry test sample in Air g 1073.5 1040.3 A - (Measure)
Mass of Saturated Surface Dry
(SSD) test sample in Air g 1083.9 1050.2 B - (Measure)
Mass of Saturated Surface Dry
(SSD) test sample in Water 9 6754 654.0 C- (Measure)
Bqlk Speqﬂc Gravity on an oven 2628 2 626 2,627 A/(B-C)
dried basis
Bulk Specific Gravity on a Saturated
Surface Dry (SSD) basis 2.653 2.651 2.652 B/(B-C)
Apparent Specific Gravity 2.697 2.693 2.695 A/(A-C)
Water Absorption, Percentage of Dry 0.969 0.952 0.960 (B-A)*100/A
Mass
Signature Signature Signature
Operator Checked Approved
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Specific Gravity and Absorption of Fine
Aggregates
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Specific Gravity and Absorption of Fine
Aggregates

Test Report Form

Date Sampled:

Sample Ref. No.

Date Tested:

Location

Material Description

Proposed Use

Test Method AASHTO T 84-94 /| ASTM C128-88

Specimen Reference No: units S-1 S-8 Average Formulas
Mass of oven-dry sample in Air g A - (Measure)
Mass of pycnometer filled with water g B - (Measure)
Mass of pycnometer with oven-dry .
sample filled with water g C - (Measure)
Mass of Saturated Surface Dry
(SSD) sample g S - (Measure)
Bulk Specific Gravity on an Oven
dried basis A/(B*S-C)
Bulk Specific Gravity on a Saturated
Surface Dry (SSD) basis §/(B+S-C)
Apparent Specific Gravity A/(B+A-C)
Water Absorption, Percentage of Dry [(S-A) /A x 100
Mass
Signature Signature Signature
Operator Checked Approved

]
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Date Sampled: 02/02/2006 Sample Ref. No. KH - 641
Date Tested: 05/03/2006
Location SECTION 5 - KH ROAD PROJECT
Material Description | FINE AGGREGATE - CRUSHED (0-7.0mm)
Proposed Use CONCRETE WORKS
Test Method AASHTO T 84-94 / ASTM C128-88
Specimen Reference No: units S-1 S-8 Average Formulas
Mass of oven-dry sample in Air g 836.5 835.0 A - (Measure)
Mass of pycnometer filled with water g 2090.2 2119.8 B - (Measure)
Zﬂaajzlgffﬁé‘;”s’v?ftﬁ;t‘g ith oven-dry g 2614.8 | 2643.4 C - (Measure)
(I\/ISaSsS)o;‘aSn?:)llJ;ated Surface Dry g 848.1 845.8 S - (Measure)
S:Iezsbp;i(i:sific Gravity on an Oven 2586 2 592 2589 A/(B+S-C)
gﬁ'ﬁaiieéfyiigéiv)”ii;’if Saturated 2622 | 2625 2.623 S/(B+S-C)
Apparent Specific Gravity 2.682 2.681 2.682 A/(B+A-C)
\'\/AVater Absorption, Percentage of Dry 1387 1293 1.340 [(S-A) /A x 100
ass

Signature Signature Signature
Operator Checked Approved

=
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Organic Impurities in Fine Aggregates For

Concrete
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Reagent and Reference Standard Color Solution
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Organic Impurities in Fine Aggregates for
Concrete
Test Report Form

Date Sampled Sample Ref. No.

Date Tested

Site / Location

Sample Description

Proposed Use

Test Method AASHTO T 21-00 / ASTM C40-98 Specification Requirement:

Graduation marks to follow during the test:

Fine Aggregate Level
Sodium Hydroxide (NaOH) Solution Level

Preparation of Sodium Hydroxide (NaOH) Solution

Dissolve 3 parts by weight of Sodium Hydroxide (NaOH) in 97 parts of water.

Color comparison procedure used:

D Standard Color Solution Procedure

Glass Color Standard Procedure (Gardener Color Standard No.)

Specimen Reference No. 1 2 3 4
Start of Test (Filling of air dry sample to 130 ml mark) Time
Introduction of NaOH Solution (up to 200 ml mark) Time
Shaking of Sample Time
After 24 Hours Time
Gardener Color Standard No. Organic Plate No. Solution
Color after
5 []
’ []
% O
14 D
i O
Observation:
Signature Signature Signature
Operator Checked Certified
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Date Sampled 02/02/2006 Sample Ref. No. KH - 641
Date Tested 06/03/2006

Site / Location SECTION "5" - KH ROAD PROJECT

Sample Description 0 - 7.00mm (Fine Aggregates)

Proposed Use CONCRETE WORKS

Test Method AASHTO T 21-00 / ASTM C40-98 Specification Requirement:

Graduation marks to follow during the test:

Fine Aggregate Level 130ml, 4 1/2 oz.

Sodium Hydroxide (NaOH) Solution Level 200ml, 7 oz.

Preparation of Sodium Hydroxide (NaOH) Solution

Dissolve 3 parts by weight of Sodium Hydroxide (NaOH) in 97 parts of water.

Color comparison procedure used:

l:’ Standard Color Solution Procedure

Glass Color Standard Procedure (Gardener Color Standard No.)

Specimen Reference No. 1 2 3 4
Start of Test (Filling of air dry sample to 130 ml mark) Time 10:00:00 AM
Introduction of NaOH Solution (up to 200 ml mark) Time 10:05:00 AM
Shaking of Sample Time 10:15:00 AM
After 24 Hours Time 10:25:00 AM
Gardener Color Standard No. Organic Plate No. CiTcI:t:f)tr;r
5 1 []
8 2 D
11 3 (standard) |Z|
14 4 []
16 5 []

Observation: Solution Color after 24 Hours - Light Yellowish or Equivalent to Color Standard No. 11

Signature Signature Signature

Operator Checked Certified
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Unit Weight and Voids in Aggregates
§ﬂéigﬁ<sﬁﬁ>9@‘%9|0}9 (i gy ) (Supuini
anign g bSla)

AASHTO (T-19) ASTM(C-29)

s (Compacted) oS 50 4y <z 39 Y sS abal s 4 ggj.o)‘l 33 (D AB) A> g0
Az gl ol 5053 aer a5l 5 S Thn 055 ez S @l (Loose)eST s o2
el aden 5 o3l 5K L 5 JS;JJJLJ'G“‘&}J&:XJJJUQJ > o

.jgfl..\,’.‘ga\;s
ﬂ@ﬁdﬁﬁ)‘ﬂw@b%g’ﬁyﬂgbb@3;’39;5&‘% bl
$36,s 15mm(30in)

(&l 25 o> Definitions

$F o:ugggj.ojss?.ga:bﬁ'&jsbbwdujlz&d;ﬁ%g:u%gx s whiSHMass
$3 05750 S osleargeray b oloss,

$xb 02> A Cad 3 059 D 8D Q)L..:.N H(O58 w)Unit Weight
(039 | o> b gazes)

d;wd.\m;u,@@w&ﬁwbw >,k (39 Weight

ez a2 S 3 50l gy 05 0 03 Sl 035 s3le g 3 s3 g e 4
(09 = qu&,auob > 5 o) wggjsg::b :,la.aé

1Kgf aJ (59 ana adjjalﬁlKgrodexbcc,&:Jquu:
A 0353l s 3 s sbag b s B 63 (g5l 0 (9.8IN) Lo
S e g pagaiaasdliS o S liag g8 piia g siad s silise
$aol

,lé:anco@GéﬁowijM::(% ¢ &3@B>Voids
o adals iy 5300 sale 5505 oz 03 s 5 L Jlolb ake s fie 5 i3 s
g Jusl
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¥l ylelwyApparatus

SAsedlass v AASHTO M231 5 2551 5 L adss 5 : @l Balance -

whoe (5518 3 b (g9 505 5k b3, ) 3153 L 51,5 s Tamping Rod -7
s A9 I 5395 600mm (4in) L.oJ.n.sJIdJJJJI:JMmm@

g;"’J'"-" Lawleo i sl wl giul e o (wjjojudj.w > L alec)Measure -¥
Colis s B 55y x4 gl e s s b sl gy & (Handles) oo
b b 3 ai 3 Lo BLp sl oy ad 33 ¢ 8y 55 S0 ot Jloris
023 150% 5 5] J80% 5 s s Us| sl s pLalSSen 5« 5 g5l
GV S S s cwbisled b slen

ALK R Hemquirerenls Par Sbanires TallLE | Cupoelty of Meenmiwes
Mribaze of Malahonen _ Blencnad
T 'k in iz num
(LR R TTH [HE TE LY BT Ko l
[ I I Ll T cloWen ! wll SAUATERRS Cupacizy D\:':\{n!-.'lsun!.'
TR Y O | nh a NIRRT ni n ram frr 1. [m?y
EAM mra o TRl LNt ni s Tt -
Creer c = Fe it el N o1 C2% . nif n h _12'5 .II-I:' 1'.3 %Dm:?l
en RE 42T LA on T 1. n ! 250 P (IR
HIORSTTEN | IS 410 reen TR mm LY TS 1"y . ! 11 [0l
B BN R | U nan Sl AT i 15 1 R (LR
RAULE g I U T Y | M0 wm UERTTL] '.F- nn Al [RE B LI [ R T
ea Bvpe 130, e 11l mm ' homm R B 130 o LI N

— i ———— .

LR L EESNC L R S R I LN T T O H":‘J 32 phemy o manlzr=rp band wure ! The inApabal siozod nezeain: diedl b ozaal ko keal
bzzr ks e

SAZREINZE OF 0 ROTIRI MLLTILE e Aqual oow
slla loon e “iziale Tle sdual votane o 1l
M sad Te oA e B3 oof the peeminal o
une el

,MUJJﬂrAQWL@Jde (7> b a>lo) Shovel or Scoope -¥
s>y S (Measure) &l du Jar o abaw| g ag a5 >

N pble Jolel L JS 7 kol yCalibration Apparatus
($39 (w3 Vain (6mm) 3l ) 25mm (1in) bJJJJJJ‘_?ijl‘MQﬁ 5 5
s g o3 ged iy g5 b 2 S TSl (2 a5 b gl e s b
AL saS by s pol s B 5 S il 53 2 (i) ARE s 2 S
s 9 G geen 4> (Leakage)

(125- 5 b jlaie 51310 (Ko b e 5 (oo b 480y Samplle

é.é:ﬂ:gﬁcal.&f@@jﬁ;b@;& :ﬁrﬁéj)|mw:c.@200)%
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(oW |JJ?iJé?hg:;QJ‘JA;’J°|J”3°J*‘)J)§JJA;’C’J|J"QQJ‘
J S ol Sley 3 Calibration of Measure

b33 ¢ G2yeiS B S axy2a L)l S5 3 5 S a3 sl aileny ¥
St P s S msle (g sps g hbaddon g S
SIS e 23 2 g0
.éaaﬁyé&uﬁﬁg’g&;uwwﬁﬂpa o
4is yo 4y (Table-3) Jodor g LT 5 5 5 (g S anghrn wp sz 501 5 sl 5

wdla.‘lj :6.\abwl.5,yj|:mwj .:yg'.:(V)f.:’oL;aL«.uJ‘:‘

955 |do
059 3l
- wu‘yﬂ M)
TABLE 3 Density of Water

Temperature . )
[/t kgfm™

°F °C
&0 15.6 62,366 999.01
65 18.3 62,336 998,54
70 21.1 62,301 997.97
73.4 23.0 62274 997.54
75 239 62,261 997 32
80 26.7 62,216 9596.59
a5 29.4 G2.166 995.83

@S g, S 5 Selection of Procedure

o st ey JLS‘_;QJJ.pw 42 )l s 45> (Shoveling Procedure)
)aw:bjl375mm@ojujl»ﬂ:w Wbl D aks 5 (55 (S
&9 45> 37.5mm :@ojujl»,.m:ﬂw Rodding Procedure s ¢ 5 5l

117

(WJ)&J‘W:L;}}&:J



ketabton.com - The Digital Library

@-‘:ﬂ:‘}l 3§—3 3 Aggregate Tests

6in 5 LL ple Jas s B (g8 Jws| I8 a5 Jigging Procedure 5
. $94 ¢ (150mm)

0,2 5) Rodding Procedure

saulyay 5555 gandan 5l g SJyasd s d ) Sp 13 Jaley »
6§b)|j.o.b

&ﬂ25djg&uxﬂégijbﬁw}l&.:oﬂo\.b.wbé,’g(.;b)ROd: >
wrednana )l s SSion Fr2B Falen loass c Py
“'.?L"'cg;:"“)xﬁl(Sﬁdﬁ};)d;d%éjx§};;&%°}jp‘6;)ﬁ

T BIESTOPTS

53] o 8 s adaus| 5 4 Straighedge arﬁtﬁjljsjf:(&xu:s)x)ﬂ@% > >

b @b Layer g ol s > (sl 54z 5o Wb S edsa IS0 o0
o ghiv3yl 5053 s Bottom S SV o Sle s > LS aie)ls0s8 0003
& b d{J > e o3yl 048 509y g AL aib a9 a Wb Joy g

S

Jigging Procedure

G aibop oo |y Salenn Soa b g s Jar aib 6] >
&Soy,s\fyoy@jd.bﬂgtw >z o1 g S Compact J s
AJLQ,#N;joNJoJ‘l,\JlQ%n;J,glgggafjé-algdwb@”d.\slgm
b PR P £ e g N 2 gL S sl 558 SLE s 2
9553 (Db 5 a0 & gk (o 5l 9 sl sk Al ai g5 5550

118




ketabton.com - The Digital Library

@-‘:ﬂ:‘}l 3§—3 3 Aggregate Tests

L;;bjb.o.bb&.quatuu JJJGM‘_;DJL,‘_;UjﬁJ >
P p e 05 (8 gors a5l Slo 351055 A Sl s -

:Shoveling Procedure

@L&b&tusjlﬁn:b&@&ﬂ buJLw JJ&’&&‘)MW&}J) >
e 6§mj|ojlj@o@@ L.:o,..mf,;ul.‘w@a.lf Sl

W“ﬁdbé"fwjﬁ“g}”djjfwﬁ L
(S5 p e 055 55 e Jrarme 5l Sloz 351055 A Sl s >

1w e Calculations

dosos J 53 50T g (035 o B )5 oz i 20l S b s

45
M=(G-T)/V
L
M=(G-T)F
@ng"}g%x‘\:f

.oﬂKg/m3A:gQ)3w,4.$uj§.i =M
0 Kg edjﬁgﬂw@%ﬁbﬁ »=G
s Kg i 035 Sl 5= T
S T A.:Y..?w-ual.w =V
.(m‘%w,@;;uﬁ s=F

e old dix s sase Sl Ve Sab a2 ez S
Saturated-Surface-Dry (SSD) 3 ¢ 2> 45 5 « 5 So& & abawily 4 Oven 3
JMJCJW|%;%J5§JJGUJJ<¢5M‘gulsﬁ&jjwjﬁ? 59;5%“’
S S a3 ) e b soa o gl Sl e b )

—
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Mgsp = M [1 + (A/100)] S

& o Kg/m® A.au:’u}l:- (SSD) MQJ‘jMW}g-Aﬂ >= Msgp
(2UasAASHTO T (84 or 85) 3 giard(Absorption) <l 3=A

Z Z .
3 olade 3 SBIB 5 las 4 5 raewbwe Llude s 38JB 5 Voids Content
SV gt o & s b sk 0 2055 2 7 UL A5z

:jgj‘)é.’;wjgjs
_ 100 [(S X W) — M]
Vi =
oids, % S X W

.oﬂKg/m3A:gQ)3w,4.$uj.<.: =M

AASHTO T (84 or 85) ‘_55 «Jl> (Dry Basis) gy 4 a3l> avsasw = S
(s

(623 1b/f£) L (998 Kg/m’) wdliS o sla=W
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BULK DENSITY ("UNIT WEIGHT") AND VOIDS IN

AGGREGATE
TEST REPORT FORM
TO NO./PROJ. NAME LAB ID NO.:
SAMPLE OF TO BE USED IN
SAMPLE NO./QTY DATE RECEIVED
MATERIAL SOURCE DATE TESTED
MATERIAL DESCRIPTION SUBMITTED BY
TESTED BY
Calibration of Measure: LINE M-1 M-2 M-3 M-4
Mass of measure, plate and water, g B
Mass of measure and plate, g C
Mass of water required to fill the measure, g D=(B-C) D
Temperature of water during calibration, °C T
Density of water at a given temperature, kg/m3 See Table d
Volume of measure, g E=(D/d) E
Factor for the measure F=(1/E) F
Selection of Procedure: Data from Result of AASHTO T 85;
Rodding Procedure El A - % Absorption
Jigging Procedure |:| S - Bulk Sp. Gravity (dry-basis)
Shoveling Procedure |:| W - Density of water
Bulk Density ("Unir Weight") and Voids by Rodding LINE TRIAL 1 TRIAL 2 TRIAL 3 AVERAGE
Mass of aggregates plus the measure, g G
Mass of measure, g H
Mass of aggregate, g 1=(G-H) |
Bulk Density in Oven-Dry condition, kg/m3 M=(1/E)orM=(IxF) M
Bulk Density in SSD condition, kg/m3 Msgp =M [1 + (A/100)] Mssp
Void Content in aggregate, % V =100[(S x W)-M]/ S x W Vv
Remarks:
TESTED BY: CHECKED BY: VERIFIED BY:
NAME / SIGNATURE / DATE
NAME / SIGNATURE / DATE NAME / SIGNATURE / DATE
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Clay Lumps and Friable Particles In Aggregates
o= ol 4 inigage 9ilew glignils of gk a
AASHTO (T 112-91)

Jj;(..a:lﬂjlglfajl.ulax&;jsjmg&l:%,liqwb::(d.\k)éo'-yo
SAUs e S eSS ay sl s st s 2 g5 3.7 5 3 50 (SO 5l 5l
Nu@ydﬂjfs\l@;buwyjd;;y u.u‘,,l.a.o@)l.\u@ b ol
j}&ﬂb@j}')ﬂ)lv\“)blﬁé)u\ﬂujl‘%um :G{(jl.»),ﬁ.u
dﬁdﬁdb@u—{yﬁv\“é"w"ﬁjb

s ~o General Class > AASHTO M231 » 9;-2'3)“}‘ L 4l o4 @l Balance -)
:AﬁéjbbﬁyJﬁl{Mﬂb}ﬁ}JM::(bM)Sieves -Y

4l Sieve (No.4) 4.75mm, Sieve (No.10) 2.00mm, Sieve (No0.40) 0.475mm
.Jjﬁ‘;wlb

L;J.»Luu&.u 3 > dw 5 45 guds o) gl 5l0de 5 1 o s Containers -V
wﬂj@ﬂwéoﬂngw J‘y‘ﬁé)jJQ‘;#‘Jj‘é)jij
j‘(llO:l:S)CO@A.]Twl.BMJSA.LJVA Laj|)}u L‘u“-bj-‘ : (Jj-:s L.:u.ul.:) Oven -¥
S o)l > (230£9)F L

(o l;.l..: »Samples
2l T i o o5 S 055 53l 40 5 Ll o a3l g3
6::fojudbbc¢iﬁwf&&aT-ll RPN VIVRT SN pe P TR T
axs OLj &0 5@;5)'5 e C0,00 55 55 a3 50 5l °Jﬁ“-’u*‘r°J|
L SI(110£5)C” 5 3l g0 at g5 5l (55 s 55 | 2] $r T-11 A PIVR O
guéj%;s\q-J;%quﬁ(BOi%F
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No.16 (1.18mm) s o (o Jmmer| 531 50 as Lo, K (5,9 Fine
L $945 3 100gr 5 5 ,lade > LU sl g5 (Retain) Lash g1l

Pdal il s sl g6 WL oo, i (ssh Coarse 3
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j‘;fjbu,awplywagdeS%,a

S 285350 1M L) 93 e Coarse 5 Fine 5 S 53l g0 o g 2 &S
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&ﬂl,gﬁﬁ;(@ﬁ}}q 33l S sidadins pucle24 sany,s »
Al sl pa e aodabiony (S I o 58 aies
| o> ol 5 gla> J@d;ﬂfo‘,ﬁofjbdﬁcd;ao:u.‘;ul(..bgb&

R ——

L3 m

addod ag las Jodo g Y s Lo Jpw JU :l‘,ﬁ‘j‘,gsﬁ-%s:;mjﬂ >
b Pl Sl pdd g Sedbsny
Procedure -

Size of Sieve for

Removing
Residue of Clay

Size of Particles Making Lumps and
Up Sample Friable Pariicles

Fine aggregate (retained E50-pm (MNo. 20
on L. 18-mm {No.16)

sieye)

475 1o 9.5-mm {No. 4 (o 2.36-mm (No. 8)
Ye-in.)

b

9.5 to 19.0-mm (45 to Y- 4.75-mm (No. 4)
in.)

18.010 37.5-mm (4, to 1Y 4.75-mm (Ne. 4)
in.)

. . Ly i . ; I3 e
Over 37.5-mm (1'/»in)  4.75-mm (No. 4) :Jﬁdjééb%dju\?&)ﬁ

No.20 5 (Fine Aggregates) g5 ,¥5 gL Jode 118MmM - 2> 3l g0 0l 5 ae
e 5wl S a3 gaed 4 ¢ sl ks (850um)
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s sabalyag Yo el Sl 28 e Selb s wbsl el s @

SF Sl kde o bl pyay sl e g pi sl S shedé i
23l e df@%gé‘\-?ﬂ(m()ﬂ)lso Lﬁ.ﬁl(IQQIO:I:S)COA:gQJb:- 3l
o)l B S S el
1w ey Calculations

Friable sl clay lumps :g;jsjkuj&&ugjiixjﬂ,ﬁijﬁ >

L sphan s Jaul, swda ghad 5l
P = {(W-R)/ W} x 100

@gJ:ﬁ}g‘%x‘\:ﬁ
.éwjaly&gl&lpjlw%ﬁaﬁ
118mm (No.16) 5 & 033 53|50 53 3o, 5K 55 5 038 Jeere 3= W
S Jll
53PS AL i 5 Al S i 553 50l i 3R

sl s LWL ghas 53 50 Clay Lumps and Friable 3s,LJ slar o4

o e ple wls e a8 bl e s bl s gaad s gyl
Clay Lumps and :;;lj.ow:js%;j?.haw‘j};ﬁﬂ% 5o sl
> 53000 (No) plo aldS L w,s 3453 ple adss 3 ghad 53l e Firable
It 5 o dy ghad allen b il abs fy ¢ (58 denslows 0lo iy a2
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Clay Lumps and Friable Particles in

Aggregates

Test Report Form

Date Sampled

Sample Ref.

No.

Date Tested

Site / Location

Sample Description

Proposed Use

Test Method AASHTO T 112-91 / ASTM C 142-78 (1984) Specification Requirement: 1.0% max.
Minimum Mass Test Sieve to | Mass of Test| Retained on| Clay Lumps
Size of Particles Making Up Test Sample Determine Sample Test Sieve | & Friable Part.
of Test Sample
Loss g g %
mm inches g g w R P =[(W-RyW] x 100
Over 37.5mm 11/2in. 5000 4.75mm
19.0 to 37.5mm 3/4t011/2in. 3000 4.75mm
9.5t0 19.0mm 3/8'to 3/4 in. 2000 4.75mm
4.7510 9.5mm No. 4 to 3/8 in. 1000 2.36mm
coarser than 1.18mm coarser than No. 16 100 No. 20
Weighted Average (%) 0.00
Remarks:
Signature Signature Signature
Operator Checked by Certified by
—
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Date Sampled 31/05/2006 Sample Ref. No. KH - 1047
Date Tested 01/06/2006
Site / Location Section 5

Sample Description

Crushed Aggregates New Stockpiles (28mm, 20mm, 12mm and 0-6mm)

Proposed Use

WEARING COURSE

Test Method AASHTO T 112-91 / ASTM C 142-78 (1984) Specification Requirement: 1.0% max.
Minimum Mass Test Sieve to | Mass of Test| Retained on| Clay Lumps
Size of Particles Making Up Test Sample Determine Sample Test Sieve | & Friable Part.
of Test Sample
Loss g g %
mm inches g g w R P =[(W-R)/W] x 100
Over 37.5mm 11/2in. 5000 4.75mm
19.0 to 37.5mm 3/4t011/2in. 3000 4.75mm 3338.2 3329.2 0.27
9.5t0 19.0mm 3/8 to 3/4 in. 2000 4.75mm 2291.5 2286.7 0.21
4.75t0 9.5mm No. 4 to 3/8 in. 1000 2.36mm 1026.0 1023.0 0.29
coarser than 1.18mm coarser than No. 16 100 No. 20 100.2 99.7 0.50
Weighted Average (%) 0.33
Remarks:
Signature Signature Signature
Operator Checked by Certified by
—
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Soundness of Aggregates by Use of Sodium Sulfate
or Magnesium Sulfate

2 odita 3 o8 Jilio 4 i ol imle of wmide pidgm 2
W90 il (mighjole) wing gl
AASHTO (T 104-94)
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S Jslow &) Apparatus for immersing samples in solution ( Optional) -¥
) o Tobebe o)l Gl ssp Jo s s oo s
el a5l gmoaas s 2500 S oy g5 00,0 g2 oS
Sz SAr ey ol LbalTags oo 58 Jlan b ( Jh ) cnlin oyl
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(@ 93]
P S o 5 gl e e g3l an el U1 s codkS
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g;Lébw)}Jwbj‘&;L%céjmc&j))bbé}liqdﬁ&ujJ‘ju.%yjl
4548 6>
SOUNDNESS OF AGGREGATES

by Use of Sodium Sulfate or Magnesium Sulfate
Test Report Form

Date Sampled Sample Ref. No.
Date Tested
Site / Location Date Start:
Sample Description Cycles No:
Proposed Use Solution:
Test Method AASHTO T 104-94 Specs. Req't:  12% Maximum
Sieve Standard Mass| Grading of | Mass of Test | Test Sieve to| Retained on | % Passing Weighted
Size of Test Sample| Orig. Sample | Fractions Det. Loss Test Sieve | Designated | Percentage
mm gm % Before Test, g mm g Sieve, g Loss
COARSE AGGREGATES
63mm to 50mm 3000 +300] &
P 32mm
50mm to 37.5mm 2000 £200| g
37.5mm to 25.4mm 1000 + 50 §
P 16mm
25.4mm to 19mm 50030 | =
19mm to 12.5mm 670+10 |
s 8mm
12.5mm to 9.5mm 3305 S
9.5mm to 4.75mm 3305 4mm
TOTAL
FINE AGGREGATES
4.75mm to 2.36mm 2.36mm
2.36mm to 1.18mm 1.18mm
100 + 0.1
1.18mm to 600um 600um
600um to 300um 300um
TOTAL
QUALITATIVE EXAMINATION OF COARSE SIZES
Splitting Crumbling Cracking Total No. of
Particles
Sieve Size No. Percent No. Percent No. Percent Before Test
63mm to 37.5mm
37.5mm to 19.0mm
19.0mm to 9.5mm

Remarks:
Signature Signature Signature
Operator Checked Certified
]
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Date Sampled 31/05/2006 Sample Ref. No. KH - 1047
Date Tested 01/06/2006
Site / Location SECTION 2 - KH ROAD PROJECT Date Start: 01/06/2006
Sample Description Crushed Aggregates Cycles No: 5 Cycles
Proposed Use HOT MIX ASPHALT & CONCRETE WORKS Solution: Sodium Sulfate
Test Method AASHTO T 104-94 Specs. Req't: 12% Maximum
Sieve Standard Mass| Grading of | Mass of Test | Test Sieve to | Retained on % Passing Weighted
Size of Test Sample| Orig. Sample | Fractions Det. Loss Test Sieve | Designated | Percentage
mm gm % Before Test, g mm g Sieve, g Loss
COARSE AGGREGATES
63mm to 50mm 3000 + 300 &
Py 32mm
50mm to 37.5mm 2000 +200] g
37.5mm to 25.4mm 1000+50 | 8
> 53.0% 1506.10 16mm 1482.40 1.6% 0.8%
25.4mm to 19mm 500+30 |8
19mm to 12.5mm 67010 | ¥
s 35.3% 1003.40 8mm 976.20 2.7% 1.0%
12.5mm to 9.5mm 3305 S
9.5mm to 4.75mm 3305 11.6% 330.00 4mm 324.60 1.6% 0.2%
TOTAL 100.0% 2839.50 2783.20 2.0%
FINE AGGREGATES
4.75mm to 2.36mm 25% 100.0 2.36mm 97.40 2.6% 0.65%
2.36mm to 1.18mm 25% 100.0 1.18mm 98.20 1.8% 0.45%
100 £ 0.1
1.18mm to 600um 25% 100.0 600um 98.40 1.6% 0.40%
600um to 300um 25% 100.0 300um 96.30 3.7% 0.93%
TOTAL 100% 400.0 - 390.3 3.0%
QUALITATIVE EXAMINATION OF COARSE SIZES
Splitting Crumbling Cracking Total No. of
Particles
Sieve Size No. Percent No. Percent No. Percent Before Test
63mm to 37.5mm
37.5mm to 19.0mm
19.0mm to 9.5mm
Remarks:
Signature Signature Signature
Checked .
Operator Certified
]
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Plastic Fines in Graded Aggregates and Soils by
Use of Sand Equivalent Test
AASHTO (T 176-86)

F8sa sl Jole s Saolo syl 1385 agesc &t (BAB) &> 0
j'é}é&j;ﬁw'JM&50)|§|xj6w3r;@wé5%cs‘s:};bﬂ
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35 5l 993 2 e JUS,L»ﬂjﬂbuww,ojd;;»yﬂu»dl‘»l
$3J5S T Hlaie sleus 2 :;:|ydl§”‘,.aj|(F1neDust)

(Irrigator Tube, Rubber Stopper, &l gl u.i; SYUPCSYUIVER
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S tLéJj 4 915£25mm (36+1in) 3 o 45> e 5,8 5 5l ¢ S5 oS

Calcium dby-u{as

Sostion I m
‘Mr
| "

Irrigation Tube
(piace in cylinder)

Graduated Cylinder

Sample
in T?n - — Funnel

Weighted Foot Assembly

— (Wﬁ-«i!'w:g;iﬁ}@



ketabton.com - The Digital Library

@;’-.uﬁj' ;i-u 3 Aggregate Tests

o3l 0l 4 85£5mL (3 0z) 5 > @lew) Measure SS9 (&l Measure -Y
.éjs‘gjwoﬂ57mmal.:ﬁjﬁﬁajbﬁj|&5),cﬁéﬁ

‘;A:-J.aud]‘,:- 3 > b i) Funnel -V
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Mechanical Shaker
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(J e ol IS ‘.......lf JLw ) Stock Calcium Chloride Solution -7

A54 g {1 tb} 1echnical prade anhydmous
caloiurn chlomde:
200 g (i6ad mb) TSP glecerine
47 ¢ (45 mL) (vrmwldehyde

(40 percenl by volume solutiond

o kS S o3lil 4 454g ) Bl pleshae s,
a LS s J&A&wj)jcd{gwu‘;‘y‘jldﬁw (0.5 gal) 1.9L
oS Ll dl o, sls | Ao 5 52 Sy P58 53 5ol g S ilbabanly
2P S 2ol38L (I ga)wy o o sl S e ot c g S WLl )5
-g’;ﬁgﬁg:s-’u-w|-’é*&f:ﬂ'%ﬁ‘;ﬁwJﬁ’“u&J
: Working Calcium Chloride Solution -V

250w S g g Spallonya IS Jdow I
BYERY dﬁ.,u < J o ol oS medS’ Jlw 5 {(measure) (85+5mL)}wlens
e SY5S ol ysr J o o sln ¢ e sl 52l S sl hale3.8L a5 5 S
o> UgSﬂ)LS
3> P anh Oys,0 00 &5 Y s bl ;o i 5o - Straight edge or Spatula -A
35 0yl god slasdasabail g ayane JM(MC&SHI‘CTin)g%
jl(llOiS)Cng-Aﬂgul;m;s\lgrh Lol o0 L ily o ea b 3l Oven -9
S M5l (230£9)F L
%&JQQJIFJ&L{?“)%}J;bﬂ; :@yﬂ::djﬁ) Control
Syl s o &SS S5 $bews 05 (T2E5)F L (2243)C 3 51 J g S a8 55 0 i
A0l 0 3 g Bb Su gl ()50 8 a2
:JsS salal uﬁ*’ > Sample preparation
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(85ML x 4) siloy 9,585 5 bl als 3 ¢ 5,8 0, el 5l Vo e
;,;o;ubjwbxg.uﬂaﬁ%.;pdﬂ;uwg‘%xa;c%;,u:)b&
55 23W] Jos 7 5 5 Method -1 (Air dry)
453 5l g0 528 3 alauly & Quartering 5o b 5l Splitter 2z 8IS
o3l {(measure) (85+5mL)} L;’aLa..: S 0 9 Ssd S bk No4 5 <
Mbﬁgéam’.bdula.uAJLJAM}J}&}}IJ}JI}AM&L&H&M 1 S

ONASQNLM&ALSC wdgﬂjWUdﬁ&JL’@fﬁﬂﬁ J}?J.ajjs.gj
S S o)l sep gl ambaus alaul 54 Spatula b 5l Straight edge 5 o4 Lo

bos 0.5% 5y Method — 2 (Pre wet)
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Working Calcium 53140 45 101.6+£25mm (420.1 in) alaws g & & s 3 >

wnsgys e S92y S (gl jdde S o4 4 Chloride Solution
o.Lcléusl_,.';J ;;ldyb‘_;al_,.';me&(Measure Tin)g’aLw::lj.n
wd(Bubbles@L&y)duy |‘,A :yjdhjjd.\ab&mfe\by

Y Mﬂ:&ﬂl‘jbdﬁj‘j > Y Jg?wdjjfﬁbﬂwdgs)
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) Bubbles L/ o Jr”d’“lﬁﬁgﬁ\*‘é”du"w"l‘;}“*‘%bx

Tamping Cylinder

‘,JJJ‘,Mj‘JJ}‘a;AlH)LSbeJwIMUu}LEb 10+1min bo\.a“,....wl >
do &l gl 5l g g adaul g Stopper 5 v o sESS gud S akugyy @
o W 3l (g5 gy (iS5 S S ar e dsagosee

S35 s b 3V i oy P
ESIFRRE JC :<4J-|',J”‘,..p 3 SlBew) Mechanical Shaker
5 S oetle by o d s 5l (G5 st 453 5aS wln 3 53l s B S
.‘5{5)3&5?0)%,]45:EIS€C :dwﬁ:bﬂ(;w)dgﬁ
:(JJJJ*%A'E““'J‘\-..{U”& 3y Hand Method
J>gauga|%j;ysjy,wgmw,ld;&&@ b sl s
;S_.g.b‘lg :|m|%bmi;“mo_,ﬁ Jédb&“%j'ﬂj(ﬁ%ﬁé&j
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3|~_§4>~|)3;dy .\.:b‘_;?:oSecum‘u@wb‘dfjjdﬁoju3OSec
P doliaslula 229425mm (9% 1 in)ub g 593 2 5l 220 90Cycles (&IJ
3 g J:)J' > 5l @Jﬁ)ﬂjﬂws g,SJ'::f%?-:%?-WJ g@“}wle, °Jﬁ~3)$"° : 6;5
ST L = R PSP

ﬁ3|6:¥?§5§x§o&wwlﬁa WUV e PR PETRI PP <
S ; S ro (Stopper)

0,20 S Lol 48,9 509l & Irrigation Procedure
u(3y|§w|W|qul>uAh~|juw > &7 oz 45 Irrigator Tube >
& sl bdu\.ﬁlﬁd'ﬂlJ‘?J-’dfj‘j)ué.wcd;&’|b‘;du|wl
S5 PG s S i g | Bolh a0 4l oy Sed dy g
°|J~°°~‘:.~'°“-"'-“-Iﬂ-|ﬁ‘\:3ﬂ5¢5“9?-tcggﬁJﬁJjbmﬁ?xﬂﬂq"wl
S, ads .%?&‘gﬂjd?xﬁ)xgb@l LN PEE P JURICI
Afewyu-’é«381mm}4—"':-"-'@§ﬂdﬂﬁm|>|wybﬁw
xS nb el S e i ol g ake (S

(wmul.a|381mL f»&ﬂjjbm;mbjjl._ulb
sle S A3 alaulyay Stop Watch s L&;MUbW‘,Age\K >
¢|mb&gl§33|g§;r}§% o,LJ (20£15Sec) sy ohis 5wl gl

d.:,:fa
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é}dggyJ%ng'jAm;'jb'y&;ﬁgyJ 5‘9.3.;3:3.1_52‘)34.’;“5)3 >
A.c.\..o.b@ cd;WbJ‘ﬁlJ@%éjlﬂM;‘féﬁjd;

($25L s 4 Clay Reading > aodan
L;al::.du.ia,kg;jlwm,u”.‘:u_,ﬂjcoww,”20mm,dﬁe\5
ClayReadmgA.:A...wjﬂjlLs;)MSoJLJ_%Omm > gl LuyngS..«AJSLg
ag i g3l 13 5l gl s doas bt Lo 5 g J 0 5 0Ll @ Loy (g oS5l ¢ ISl

375 05 5 33l g0 gk > 55

Clay Reading
After 20 min

Irrigation Process

4 o,J Sand Reading 5 § «ud s Clay Reading T 3 o aiwgyg »
Jo1s guls S wlgial & 0w blosl oy 4 Weighted Foot Assembly
JECTRAIEN ORI JUERWIUCIU JCR JE PPy 1
&2 g e e Indicator o8 2 Sasn Srma Sl > 56500
;@|W|;J@wlu:@w3 Ll Jeloy o8 J.»IJL;MHI
L;MWIA.’J,.SJ,\JA:;@AS(‘_;{SM I u.«Lu S P SR
d;;d;:bld.oyfd:ff@;|J|3|6§),M)muyw&|;
3 > axmbuaas Scesyalsa o sd g S > Assembly 3 > S
JIJ.E.M.E:MAJl,;d;go‘,ﬁﬂgg;sﬁjgﬁéyoﬂlndicator u.u)_,a
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3 sh e S0 2SS e e |3 5l g S A 254mm (10in) a5
. 3 &,k 45> Sand Reading

Weighted Foot

Assembly

Clay Height

Hand Height

é,&u@mygjmywjmyd»b25mm(01 in) » Indicator JJ.Q-ASQ_,;
Solus 0,322 348 518.0 438 © (g5 s slus o 7.95 5 Sand Reading dﬁdﬁyu&:‘w
955 4o 3.3 axn g

1 luw o) Calculations
aouly e Jgo b g 5 ,luie Sand Equivalent (SE) 3 2 & ¢¥55

SandReading 100 : uSgS o
ClayReading

SE =

A.J-\.:L.Jwgswbémwj J.-\.C‘,LJJ*CMSE bwb&jwjjjdﬂés
SE =42 Wl 4ss 5555 SE = 3.3/8 x 100 = 4125 45 Mo & Sl 20 55
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Plastic Fines in Graded Aggregates and Soils by Use
of Sand Equivalent Test
Test Report Form

Date Sampled

Sample Ref. No.

Date Tested

Site / Location

Sample Description

Proposed Use

Test Method

AASHTO T 176-02

Specification Requirement:

Stock Solution Used:

Stock solution with formaldehyde
Stock solution with glutaraldehyde

Stock solution with Kathon CG / ICP

Method of Shaking:
Mechanical Shaker Method (45s +/- 1) |:|

Manual Shaker Method (100 strokes) |:|

Hin

Hand Method (90 cycles - approx. 30s) I:I

Specimen Reference No.

1 2 3 Average

Start of Test (Introduction of sample to solution)

Start of Shaking (See Method of shaking for no. of cycles)

End of Shaking

Start of Irrigation using stock soulution

Start of 20 minutes

sedimentation

Clay Reading (mm /in) after 20 mins. Sedimentation

CR

Sand Reading (mm /in) after 20 mins. Sedimentation

SR

Sand Equivalent Value (%)

SE = (SR/CR) x 100

Remarks:

Signature

Operator

Signature

Checked by

Signature

Certified by
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Date Sampled 31/05/2006 Sample Ref. No. KH - 1047
Date Tested 02/06/2006

Site / Location SECTION "5" - KH ROAD PROJECT

Sample Description 0 - 7.00mm (Fine Aggregates) New Stockpiles

Proposed Use WEARING COURSE

Test Method AASHTO T 176-02 Specification Requirement: 75% minimum

Stock Solution Used:

Method of Shaking:

Stock solution with formaldehyde Mechanical Shaker Method (45s +/- 1) |:|
Stock solution with glutaraldehyde |:| Manual Shaker Method (100 strokes) |:|
Stock solution with Kathon CG / ICP |:| Hand Method (90 cycles - approx. 30s)
Specimen Reference No. 1 2 3 Average
Start of Test (Introduction of sample to solution) 3:10:00 AM 3:10:00 AM
Start of Shaking (See Method of shaking for no. of cycles) 3:20:00 AM | 3:20:00 AM
End of Shaking 3:20:30 AM 3:20:30 AM
Start of Irrigation using stock soulution - -
Start of 20 minutes sedimentation 3:21:00 AM 3:21:00 AM
Clay Reading (mm /in) after 20 mins. Sedimentation CR 4.7 4.8
Sand Reading (mm /in) after 20 mins. Sedimentation SR 4.0 4.1
Sand Equivalent Value (%) SE = (SR/CR) x 100 85.1% 85.4%
Remarks:
Signature Signature Signature
Operator Checked by Certified by
]
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Aggregates Durability Index

wohs U mirnd gllotla b glea a ohitar) o 2
AASHTO (T 210-95) ASTM (D 3744-94)

o 90 fhae :fljsjlgljﬁf;(jliq)}ii > 453 gosal g3 LD D) A ga
jl.éeasﬁj«idﬂ;@bg#yjl%gnsgwézﬁcs‘gzjﬁfo:&uh)[,r]
olas axa bsﬁg&dﬂ;rljbbjg@jbf‘}b@c3;‘.«\.:3‘,"33‘3‘&;'}&15

o s 5 35] 50 Jlarial 5 o

e o 5 Mechanical Washing Vessel -) (< Apparatus

TP STRRHEY

Haelr

T Ihcoadwoiralic
| p— Lo

4 ml * I
r‘,—ﬁ A
i'l‘i - -|I: I marn
1Jﬁ
| B Ann _1_-:.1-: u.-—.-

1m—— GASKET 3z Hoz 11

| |_ UCE o S L"—-"T‘ﬂ _-'l_nl _,.-'_ LIV AR Fot ik H

r |
b o
-
i I
f i i
H I
f o L
- = K 1
o
W L. /
Yroda jbeen
1] - e s = [N} u
el v 0K LRt [
el [-d Sk 4.2 1L a1C
L 4N ] L% 2. L -3
' E 1 3 ‘ol L
L Lt _l.l!

F:ﬂ'.,—Tl:p.i: T b ire A iR AT A E o ok T el AT B P - e i ek AR 0T

HT:—\Hr:JJnll‘umnlkJ—l.lﬂ ool ezt e poEch LS TR x o 4l = e 7 o mr oW

U m mll ad

L, i | '||.-.-a.d.q.-_-....-._ud-..-,_-ld-\.-l.\.-n.d..ﬂ- ma el o do b e bhe o sk e e e -t
o p--uu.-i|--a-'-l'-.--.l_.u-.:_utp'_n.:u:-u|:--|.Ju|.1.p.nn.-.-'n:.|.wl:'.-a|.upa

LHIPE R R R Y N I TR N PRI AT S IR T I N PR ERENEITE B %

FILLHE 1 Aodowkcd thashmy ool

—
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_d__f.}( o,Ld o oJ 58 3 55150 5 Collection Pan -Y

Vessel < () 'gflb éﬁ;l-’ 5 :(gs“:”JJ
A PVPUI PP PRON A E ¢33 sl Jay95 100mm ¢ a3 250mm(10in)

> Washing Vessel 5 o> (mile 5 :(KN5S,5 S L S5 55 Agitator -Y
Jljbﬁj' 44.5+£0.6mm(1.75+0.0251n) ..\..gL.aéJj.’:lJJ.b 4 3' d§3 AJ')}.: 285+10

: gﬁf‘ﬁ

8 S el 3 2 LG L) AASHTO T-176 5 o Julus aia Ji -

6);%&00}..41\/[—92 J@&MJJQJJJ&JJ.\}A%:(AJM)SiCVCS -0
SAsedilles,w AASHTO M231 5 2551 5 Lalss 50 : @) Balance -7

:Reagents and Materials

sl Stock () hos ol IS ‘......15 3 Calcium Chloride Solution @
3285, 73w T-176 3 JSILJ s ol IS wdS working
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JLS ’&‘j{j|j3& ..j|jl.~ ijbb)u‘_;“ﬁJ'LSb"(é".’jbwater(b

FRSUIN :|y¢|:g&‘5|g?§x,|ﬁg%§&$&;&wb
A L abl e ol g Sy 5 b e
3 S sa3l 933 ([ 9 RS 2533 8,l > 5 Temperature Control
jlcéﬁéﬁwoﬂﬁ);22i3é(72i5F):QJ:QJ|J>:.\,3Q$;¢$34§,J,§
Pl anl sl s S arpado o)l oo 2 Apase
JsS oskal 9 o 5 ~J 5 Initial Sample Preparation
syl ,J:wdlﬁjwjuafdgcjmdﬂw}»: 4
o9l 9> g xbwéd:ﬂcwoﬂ,‘\bbug|&rp Lol e
wuuu|yﬁ60C (140F),§u)}¢:c¢au wobax ol > 32
> 5 g3 Dbl cus gz o 5 53050 (Clay) JS 5 gk iz o g2 a5 v
:’f'gwdﬁ,;'ﬁ oy 3':*%;3%;“34’@ ° 23 Jﬁ@éwﬁ&g PESTISI
3 St a5 S 55 5l 30 3 53 50 S 4l 0
st slgeodce B> 56 S bds 0 i :|y@|jmg|§yu6,¢: v
o 93l g0 :@wjbt.olj;.ub‘_;,ljgbmdﬁ :J§w s o 455
a5 S 15 el
8 S gz sl pmabulya plde poud s e T-176 5 v
5y @| a L 5/(19.0mm, 12.5mm , 9.5mm , 4.75mm , 2.36mm and 1.18mm)

{3/4in, 1/2 in, 3/8in, and No(4,8,16)}
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9 (Retain) SU gL Jode 19.0mm 5 > 5] g0 drd a5 45> ghv a5 A
858
Coarse 5l Fine 5 S 52,50 8 o)L osasl s plae (b az s L35 v
(MdJ%;dLaMoJuﬁly
:gﬂxjséj(Pass)J,;J?,Lé4.75mm;J|myJIO‘V;JSj:lj.o 24z sS Y
ey )LSb&(Coars;: Aggregates) qw s, 3 A
sob ki Nod@.75mm) o jlade J 10% 5 solss 5 gz &V
. |, a5 (Fine Aggregates)wb;gB 365l Lo g9 (Retain) L
o) 53lan e 10% 3 51n (53130 55 31 o5 5053 S 53l pm iy g pz oS
;éyﬁjthwLéNo.m (1.18mm) 5 > ,lade 53l 00 p22 5L sl g5 22 L
56z 45 sl ¢ o Jlamid Wl 5,2 B ol Asls 5 g5 23 10%
Sl sy @ b 5l J10% 5 5,3 JedE NO.16 5 2 5l e 53] 50 550
Moo 23 gz &S 0230 sl S Jlmin] s n CLA S Lo # g
J&;)‘ljﬁjﬁéj&;@.ﬂéﬁwl.lgm 9l Jd 19.5mm 3 (75 — 80 %)
8 S Jleriu] oy o C

jfw e D Awy = A 3 Procedure-A (Coarse Aggregates)
:(o)L,;J
‘WJsS o:LonQ.g » Test Sample Preparation

Soigoaaulsa e solula (5550125gr) > olas (gdu ax o g’.\sﬂ > e

r S oslel 3l g
Appregare Size Air Dy Mas, 2
R0t 1S i (M b g ) LT = 10
V&5 o 9.5 mm (% Ay i m ot
8.5 w 475 mm Ny o o Mo 1) qm = 5
255 — 25

For malerialy wilh leas thon U porecnl in ony of the foctons specifisd in the above whle. propare she sl specinen asing she actual calcodated
perepniage tor the deficiem fraction and propartionally incresse dee weaghts of the eatning fractions to obain ke 2550 gram @it specimen

Frampie 1—Less than 10% of ', in. 3 Y s (190 o 12.5 mm) moecal in aggregate.
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s el 5 S s (230£9)F° L 5I(110£5)C° wy &yl 3 Juonw @
<Ly :L.?.:L.?;ljagjjm;,)j ol . L;;Ej 52 (Constant Weight)
Qﬂﬁ)s\-‘@y;«?&b,,,-iﬁpf‘;&)yg;:ly 05 )5S s5a0 )]~
S S o Waoijgass ol 315050 53005 51550

S or ol oyt 5 L Vessel o sdzy 5 Aty w483 0
o ol ¢ 5 S BBl s sl g b akoss 5151 4 100055 mL 3.5 52 5
-6}@&43'6%@5

P sy sl g3 wlm »,LJ 60+10Sec .5056..4,) s @
‘_;Jj)d‘gsjj S > o,Ld 120+5Sec 5 sl 6@5“35 ol 505 60£10Sec

(S5
g;‘},..l.cNo44.46; Mgo 5l g 85 oW iy siBsgs 2min Jaius,s o
dgeoglyass 5 5 Srian I S Jdé gan a0l g0 5l i s) e 21
.wéﬁdybwéﬁw‘jblyﬁd
5233 (3049)F L SI(110£5)C" sty &yl > 3 3l g 45 kb o 4) diasys @
SS B0t S S
19059 93l g0 3455 gumsidaug,y o
o33 o ol S 2 W e 5 055 axe 5l 055 480 (g n 45
m}sxéa%;ﬁafjl‘HfoﬂjsUB&J}&.\JS,&@;Q%&!)(W)@;MI
s a3l ogsl oy an; sy ald) g9 aisw du gy aols 05 Lo 5 (g a3LSN T5g 5
SIS 6585 ol (g S (s5h S04 ads iSS B gpdlenial S 93l 5
<5{SM3}@WAASHTO(T 210):@6..:

~Z
0,20 5o, & o o 3 Procedure for Coarse Aggregates
:fdaﬂfdxbmwlamﬁabLﬂoy,a),\*bg},.w%y >
S8 0N L S Sessa o)l
o715 5o ol IS medS i 03101 4 7TmL J&;)-\;LMALOMA,} >
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u.g-é:,.....f by o 2 50 J93 ‘_5:444431.-.1& 0.075mm 4l 4.75mm >
L;L“;PanQ#}ox%,|w,g@yﬂdg&u4.75m
.s_’;ja:L.oTo)L;Js:f‘,.oﬂ:,;;d:yﬁf
r,s%s@,@l%,légg,isb,gguujlwu,;Mo..67smm=é;|x3ﬂu;1.75mm:g;,s
YR ALY
wsl ST L g hie sslnl 4 1000£5mL 5 5l s l5 S Vessel a3l >
(S35 S S ahs pldah 0l 3l 60See 5. g S Lol
o, 600£158ec 3 5l g 55 g bl pile 1 Vessel 50U g iy,
| P A.]LaéoJLJ6OO:l:ISSeC:Muﬁdgjg(g&ﬁcw;}é)df
02N> ax> ile 3 Vessel. 6yaijb600i15860@6:,w”3 >
b S Gy .5|‘9A‘,>JJ6§J)&.A§J9'A'L>6LJ5&&.«“’&'@)'&;
Lg‘;y,ﬁlcgﬂx;wwjﬂc ( Suspension g S o, 5& > L, >
;:I;J|Vesselxr.nq;|Aél.zhﬁ‘,.aﬂ cdybojd.;uh:LoT‘,.odiém
wdb‘w:’f(wbﬁ)dﬁfwde
moﬂbw|,;udxyﬁM0075mmj@ 3 go0,ly slasslaas >
.6{5@;%;(Pan)¢j%e\5yow
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65

MG 5y sl oYy 0ok ol 3 (Frtw S bl 5o 2 alS

I A ek 0 5 5 A5

e No.200 (0. 075mm)/‘f>¢j/j/;[,nwj/J_,.wdb .:[,.o‘;a-‘df

‘;x/jg(MNo.ZOOA;J Lo )b S5 w533 3 50 5/ 43 4l kot o3 i

WSS W’J"'ﬂﬁ adas)

N e R S T
5 i b v 43l ST 5l o (il i A ¢ (55
s helEN0.200 52 Lo 51 2

44-’bﬂ@wmﬁ/&,@j#/ﬂwfijf@al“-‘u-‘-’ -
No.200 5 J{)&Jf@JUJM@j‘}jfjﬁbij_}/dbd {,.....u

= P e Blolasl o a2 & sl sl sl S Wl ads >
.J;Juamg.g,l&oxgmbj;éijjasIOOOiSmLJl.\b

d;dedG(Funnel)@ﬁx&sJﬂgﬁx(g’;l‘,.‘;..uij\.:lugi,g;uﬁ,’g s>
el a5 5l 50 °g|3J:§§')6wrPJA~P®U%u~j >3l g0 aas
381 mm ,‘;J,\.‘L‘u :lyéa&-;&me\:g § <u“ ,@A..y)wj
2158053 i (15in)

157

— (Wﬁf&”w:éﬁﬁ




ketabton.com - The Digital Library

p—‘:ﬂ:‘}l 3§—3 3 Aggregate Tests

S F g4kl sy Stopper 3y s 5l 6 S 5] i3 >
ol B o aislge B 5 S wuly W sl Az e Gt wlpal >
b 5> Ll e 4l &éaﬂjé—;ﬁ.ﬁé—](&égﬁ « &) Bubbles
85 ez sl amlyals gk s S
o) 60,28 0,Ld 20l 1200£158ec 3 b asdav o)l gap 050 o Hdo >
‘ «(Undisturbed as cuis 5 5l S >0 55
axd) ¢ 6;¢@le;jmj>|y shes 3 1200£15Sec & g,y >
sk 235l SR S n o ik 2 2 sl ilo s 2 el
(Aol gorin 5 53l 5o
3§u ESTIER I ; B » Procedure — B (Fine Aggregates)
(0,1
(WJsS a:Lng;.Lﬁ 3 Test Sample Preparation
L Splitting 3 55 5 4555 ok Nod 5 2 310 g3 93151 &, 500425g 5 o
S o3belabaul s & Quartering
@%;,x;,;jcﬁu;%;(BOﬂ)FO Lsl(110£5)C0 i &)l o 3 sl poal o @
S5
LS Lol jyasl g ki lOOOiSijlkgﬁIj&;Vessel adlge @
wlmg o,k 50U 600£30Sec s 5l g 55 0L (il o Vessel o
d:ﬂf
Sy 5o,Ld 120£58ec 5 il 2ol 600+30Sec Sawy,s o
L";{‘}.:.:.LéNo.ZOOa\,’ga&;’;Vessel D.bljﬁd‘}wdw‘;d.db 2min @415 .
J‘géjijwﬁjlcdﬁljéﬁéﬂ&jb&w‘j%MNo.4 2
ayl SLaxs JdeNo200 5 > 5> 5 oz abulsa 20 Oloyly
wdﬂ’
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(J595 JdEN0.200 5 31 500yl 5) J s I S50 ol a3l o Sy ain o
25l 2ls S i) o5 4o oy (Retain) SU gL N0.200 1 > 3 oo ase
S T S (3059 L (1105)C ) >
S a3 )l 233l s (gm0l B gyl g s Sy
S Yo 3l g0 095 abanl g4 Splitter s )l 53 Lo 5l o)l B 583 S
.éjglfo)Lg,JjS;:(Measure)S;Lw 2
ap3lse B 5 Pasep Sas i 5 pas g SV Siolen a5 e
F A8zl s 5':*6):-’4453wj3m;36$f6$<§“§:3&~’w
4 Straight Edge > s Lo sl ¢ (omes 9Oy 52 (Over Flow) L:wdyd..o
S S o)) sep arban abanil
PN ; y Procedure for Fine Aggregates
35 yoidhes U 552l G S 0 s 5 o 4 AASHTO (T-176) 5 e 4l 5
' ' (S5s35 985538 > ,L)600£15Sec 3

Procedure — C (Materials Finer Too Be Tested As
Coarse Aggregates and Too Coarse To Be Tested As

sols 05 oz ol g3l sa s o,3 S C 3 Fine Aggregates)
WEICTICE LU NP P S PR DU S SV FOPE PP
(et Ju il 5 B a2l 5 5,5
S5 9.5mmto 1. 18mm:(@fu)@ajl.ulfo:o)ujalyo,» 30,0k Sads
$3
WJsS bJLAT;-L;.} » Test Sample Preparation
.j;o;l.oTafjs‘\,‘gFine Aggregates s g oS &S
@, S)Procedure

ke 05100 &g 102.0% 2.5mm(4£0.1in)s &5 ey S pasl S >

by b 0 b S 0 g Jév‘ﬁf“wﬁ&@ J'ﬁ‘;‘ﬁ ‘ ;5}‘.3'“'))) 4|
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C»Sﬁ‘,jfd.lﬁbjl.gl():tl min J%?ﬁd.’;u‘jj‘jl cdeS3A.;mAJde
Mechanical Sand Equivalent 4 « g5 5 abawls 4y Stopper 5 jw o s >
j‘_sfb)Lé.]:‘}O:l:l min Jj‘ (6‘(5‘534“ ) (S (déquShaker
S5
S I S A N0.200 o j9ide 45 30£30min Jaw g,y >
o510 g 7TmL :géjw&xgéjngo.ZOOJSsg@jlﬂ.>|j,ow >
S2ass 8552 d{.a J ¢lwe Stock Calcium Chloride »
cwwub|380mLJ¢)|.\u};3|jl Jlfb@wj‘jbré.bb>
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Aggregates Durability Index

Test Report Form

DATE SAMPLED

SAMPLE REF. NO.

DATE TESTED

LOCATION

DESCRIPTION

PROPOSED USED

TEST METHOD

AASHTO T210-91 DURABILITY INDEX

Aggregate Gradin

Determination

Sieve Size Mass of i L . Result
% Passing Procedure Type Specification Requirement

(mm) (in. or No| Sample, g A or N/A
19.0 3/4 Procedure A If Agg = Passing 4.75 <10%

125 1/2 Procedure B If Agg = Coarser 4.75 <10%

9.5 3/8 Procedure A & B If Agg = Fine & Coarse Fractions ? 10%

4.75 No. 4 If Agg = Passing 1.18mm >10%

2.36 No. 8 Procedure A & C If Agg = Passing 1.18mm ? 10%

1.18 No. 16 Procedure C If Agg = 75 - 80% bet. 9.5mm - 1.18mm

Sample Preparation

Note: A = Applicable

N/A = Not Applicable

Procedure A (Coarse Aggregate)

Procedure B (Fine Aggregate)

Procedure C (in between)

Aggregate Size

Oven Dry Mass, g

19.0 to 12.5 mm 1050 + 10 Split or quarter representative Split or quarter representative
(3/4to 1/2'in.) portion passing portion between
12.5t0 9.5 mm 550 + 10 4.75 mm (No. 4) 500 + 25 9.5to 1.18mm 500 + 25
(1/2t0 3/8 in.)
9.5t04.75 mm 9005
(3/8 in to No. 4.)
Mass of sample, g 2500 + 25 Mass of sample,g 500 * 25 Mass of sample, g 500 * 25
Calculation:
- 30.3 + 20.8 cot Df = Sand reading 100 De = 30.3 +20.8 cot
(0.29 + 0.0059 H) Clay reading (0.29 + 0.0059 H)
Sample 1 Sample 2 Sample 1| Sample 2 Sample 1
Initial Mass, g SR Initial Mass, g
After Washing, g CR After Washing, g
Change in mass Df Change in mass
Sediment Height, mm Mean Sediment Height, mm
Durability Index, Dc Durability Index, Dc
Mean Value Mean Value
Remarks:
Signature Signature Signature
Operator Checked by Certified by
]
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DATE SAMPLED 22/03/2005 SAMPLE REF. NO.| 355
DATE TESTED 04/11/2005

LOCATION Aggregates Stockpile

DESCRIPTION

PROPOSED USED Asphalt Mix

TEST METHOD

AASHTO T210-91 DURABILITY INDEX

Aggregate Gradin

Determination

Sieve Size Mass of Result
% Passing Procedure Type Specification Requirement

(mm) (in. or No| Sample, g AorN/A
19.0 3/4 Procedure A If Agg = Passing 4.75 <10% A
125 1/2 Procedure B If Agg = Coarser 4.75 <10%

9.5 3/8 Procedure A & B If Agg = Fine & Coarse Fractions ? 10%

4.75 No. 4 If Agg = Passing 1.18mm >10%

2.36 No. 8 Procedure A& C If Agg = Passing 1.18mm ? 10%

1.18 No. 16 Procedure C If Agg =75 - 80% bet. 9.5mm - 1.18mm

Sample Preparation

Note: A = Applicable

N/A = Not Applicable

Procedure A (Coarse Aggregate)

Procedure B (Fine Aggregate)

Procedure C (in between)

Aggregate Size

Oven Dry Mass, g

19.0t0 12.5 mm 1050 + 10 Split or quarter representative Split or quarter representative
(3/4to 1/21in.) portion passing portion between
12.5t0 9.5 mm 550+ 10 4.75 mm (No. 4) 500 + 25 9.5t0 1.18mm 500 + 25
(1/2t0 3/8in.)
9.5t04.75 mm 9005
(3/8 into No. 4.)
Mass of sample, g 2500 £ 25 Mass of sample, g 500 *25 Mass of sample, g 500 * 25
Calculation:
De = 30.3 + 20.8 cot bf = Sand reading 100 De = 30.3 +20.8 cot
(0.29 + 0.0059 H) Clay reading (0.29 + 0.0059 H)
Sample 1 Sample 2 Sample 1| Sample 2 Sample 1
Initial Mass, g 2550.0 2550.0 SR Initial Mass, g
After Washing, g 2529.4 2497.0 CR After Washing, g
Change in mass 20.6 53.0 Df Change in mass
Sediment Height, mm 0.3 0.3 Mean Sediment Height, mm
Durability Index, Dc 90.1 90.1 Durability Index, Dc
Mean Value 90.1 Mean Value
Remarks:
Signature Signature Signature
Operator Checked by Certified by
—
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Air Content of Freshly Mixed Concrete By the
Volumetric Method

of 9aad s & lade a los & o= ol il S PC) oili4
“isla 4 wlisioonlle 2 <igw il
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oyﬁﬂwwbwwﬁmm(hn):wﬁlfo..\.dum ..\.:b‘_;uu.a
¢3@l5ojujlj§g:Bowl 3% o A 3| g (pass) gsé -0

@, 5) Procedure
o SOl g5 WSo3bad 5L akal s 4 o 55w 3 :Rodding and Tamping
aRod .:A;sduvgg,a@wbd;d;d&b@ayers) b gslan g 300 5
@ﬂ“&bdﬂﬁ@ww; gs@-ﬁﬁgﬂ‘wufﬂdﬁu 25 abaul
(10 to 15) :éy,,c.lpuua\laﬂbuMallet 3> hlas o S, dsb :y6§)3
Soz 89> S0l sam3 cus o g 3 (Ll o 5B sBubbles 5 > 5 pgsals
SHI S e
9 sodydab Jld;”d,@m@..bd;l,ﬁ@wjf; :Striking Off
slasbaan ¢ o)l gar adans J5U 3 5l g o abansl 5 4 Strike- offBar:g;:@,:@Lal
SIS s roon |35l dsb s Lbsgier a5 Jsd
5 oosd olsen o a5l Uy Db g w5 o5 :Adding Water
Neck 4,;};dﬁljﬂgjloﬁjajld;‘};;lsét@éﬂ,sjéjTop Section
ojl.i.wu:’
# A8l s 5400000530 m blasl 34y alal 4 Syringe 53';5;;5}']“'“
G ) 345 (Ze10) oo donbans 5351 >
o123 S s wbue iy Bubbles 3,8 Lol ) Sl ke a8 3 5 eyt S5 Lol s sl 300y
(S35 diw g

9;{(59,5'\3 »,J (Displace of Air in Concrete) o) o5 Mo 5 5l w5158 5
SF o S

:Allyw%c\fyowmwd.\;b >Jsb :W;vlfdso)udn
> g S s a5 Neck sz ol (593 B ¢ (ot 5 (Inverted) a> s oL 45Sec

MzﬁJ‘ngwﬁ%ﬂer‘:ﬁbm > &Q&ﬁfgwﬁdwwﬁ&y

167




ketabton.com - The Digital Library

(w323 sdlas sl 5 SOS's) Concerete & Mortar Tests
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S adlolabas b 20 5 o ol S5 o sl 5z 50 b (g g0
| i) S Sl g S e
‘&Hs\wwdﬁ 093 > 58 S0s %l g5 wﬁwf‘*-’u'lﬂ-“‘-“
J.]A.ajujl.uuulO%,(Readmgs)
Accuracy d’gﬁdf%Sﬁ‘g;;ﬁg""g;NeCk A.ao\.zla.uc;u >:Reading
$30.25% 4e
3628 S e 8 5 el Y sl o] I i as3 sl s
dﬁ“f’-""J“-‘SJ’&J’L;’L?“Q;’°JWWJS‘LSL;‘|"6'\"L‘6'\-°L3J-’JJ
-g-°ﬂf§:~\:ﬁl{3|°>‘\-‘gﬁ)wl-"ﬁﬁj||-’:—’6§

haslos J93 65 & shad 2 3 S 50 SO o o ws)Calculation

QL—’J?M‘_;ijJ dejﬁwbﬂjm :jJJSﬂAM ;»Ja.w@u deff
&3>, le ax>Air Content :&Q@)&Mﬁcé.\i}&dw|é

169




ketabton.com - The Digital Library

(w3l sodlae sl s SS's) Concrete & Mortar Tests

Slump of Hydraulic Cement Concrete
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Compressive Strength of Hydraulic Cement
Mortar
(Using 50-mm or 2-in. Cube Specimens)

AASHTO (T 106-96) ASTM (C 109- 94a)
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TABLE 1 Permissible Variations of Specimen Molds

2-in. Cube Molds [50-mm] Cube Molds
Parameter New InUse New In Use
Planeness of sides <0.001 in. <0.002 in. [<0.025 mm] [<0.05 mm]
Distance between opposite sides 2in. £ 0.006 2in, £ 0.02 [50 mm % 0.13 mm] [50 mm £ 0.50 mm]
Height of each compartment 2in.+ 0.01in. 2in.+ 0.01in. [50 mm + 0.25 mm [50 mm + 0.25 mm
to = 0.005 in. to- 0.015 in. o - 0.13 mm] to - 0.38 mm]
Angle between adjacent faces” 90 = 0.5° 90 £ 0.5° 90 + 05° 90 + 0.5°

“ Measured at points slightly removed from the intersection. Measured separately for each compartment between all the interior faces and the adjacent face and between
interior faces and top and bottom planes of the mold.
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6 9
Cement, g _ 500 740
Sand, g 1375 2035
Water, mL
Portland (0.485) 242 359
Air-entraining portland 230 340
(0.460) -
Other (o flow of — —
110 = 5)

(JsS oJLoT‘_;J L=s 3 Preparation of Mortar
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»,LJ15Sec 5 S (Medium Speed) ,Li, w4 5l 55215 SMixing Bowl
S5
S I3 S s 54y 150Sec 3850 g0 J g S SENE JULSPENTSY
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u-’UéﬁJJ-b'@-\ﬂ 3 b s ok sase 56)'5 'f'dﬁ a0l a9
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24 h T h
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28 days *12 h
]
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Time Setting of Hydraulic Cement by Vicat
Needle

2 g0 il ofgaut i 2 wnivg 2 ol ganilS 2 g wld /yaila 2

dlulg 4 g 2 g
AASHTO (T 131-93) ASTM (C 191-92)

Ao pdlan Lol 50 O a3 i 2z eSS HSAB) A g0
Wi gy g & ARD 3 > o add S ety 5SSy e :xbéj.fo;u.wlé
i sl 5058wl e el 5l 6580 Jleriul 5 G
b5 5l eSS G 7 S 058 A Sy abded abauly ay s sesl 00 5
() 08 s g |3 2 s WSy il 13 5l ¢ (68 I3 5 & Jloris]

“ s dleriul (S 0,0 B a by, a5

NI ylelwy Apparatus

ap oS okl s L 058 s 2 o)l o el 633 :55) 5 L Al Scale )
2l Bl sy s s 0l 55 055 5 1000£1.0 gr 38y ebiela LU

(6ij~u’
oY s b godleriul Sas el o34y 55055 @ 55 Weights Y
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:(w)kfuﬁs 5] 4>, Glass Graduate -

TABLE 1 Permissible Variations on

Weights ___ bylsa3 53 o5 ) eus 5200 to 250 mL s
ermissible *
“‘:;;;:f?; o AASHTO M210 5 o sl &y 5 o 45 o\
Weighn, o Plus orngus_ dJJ‘j %Lb 5
500 0.18 . N
300 0.15 Vicat Apparatus -Y
250 0.13
200 ol & 955 9¢ (B) Moveable rod, (A)Fram 4 : 4 g3
07 ot -
’3 oo b3 10mm sz Plunger(C) 5 Weights L
10 0.02 o
5 00! (Needle)wwlaoyébfuﬂ 35l s
2 |
] o0 50mm ») 5 J 5l b3 Imm 2 s (D)

éb”b@@dﬁg?wl: 1L & ,ls 5 Conical Ring (G) A sz
tLo.U|4Omm3|600mm,la:dl>|:d‘;»,wjfu 70mm,bu.l>|:u.:
A3 IS 2 0100mm 5l 1 sed WL s a8 s Glass Plate (H) « 55
Sl ay g SseS o sl wbais gllonnal S STl 54 2 3l psS
sV gble Js Lbosde & plasie adss (S5 eS » aniS 5l as, s 0 m
NPT PHEMPRE

Weight of plunger 300 £ 0.5 g (0.661 Ib £ 8 grains)
Diameter of larger end of 10 £ 0.05 mm (0.394 = 0.002 in.)
plunger
Diameter of neadle 1% 0.05 mm (0.039 * 0.002 in.)
Inside diameter of ring at 70+ 3mm (2.75 * 0.12 in.)
bottom
Inside diameter of ring at 60 = 3 mm (2.36 = 0.12 in.)
top
Height of ring 40 = 1 mm (1.57 = 0.04 in.)
Graduated scale The graduated scale, when compared with a

scale accurate to within 0.1 mm
at all points, shall not show any point greater
than 0.25 mm
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Entire S0mm. longth
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Air Content of Hydraulic Cement Mortar
2 o 4ige il ol 2 fiade aleh 2 gallag wia 2
S9 190 dind giges wlalljailia
AASHTO (T 137-97)  ASTM (C 185-94)

@ydﬂjﬁu}l.\mlﬁ JJ’JLAAJM ;Ab_ﬂljuwyjld;;(d,\b)b}p

S35 435 s Al >
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<Y yleley Apparatus
cdolas 5 s AASHTO (M-152) 5 > Caliper | Flow Table « Flow Mold -

-«,,5)3

Mold Flow Table

Caliper

e B Bl o ol ol wlgal s i Ja3 L wleo) Measure -V
o 5 o sl 535 ¢ s 88IMM o g s, 5] 76,241 6mm(31/6in)
483 g3 gt a0« (3 900gr LU o5y Slew () JB 3 512.92mm(0.115in)
. dewwjdjgyw;ﬂywb:.\abm@
B SAPY

S ‘;ITQIJ $,3 &£3 - Mixer, Bowl and Paddle -v
\ ésm@w‘l;é;)é),&bwAASHTo (T-162)
Measur o g J >

g“5..‘413 < $As Jb:?;l 100mm(4in) oJ.]JaJ.]u:: @l G s 3o + Straightedge -¥
Syoob;3.2mm 5ol J1.6mm 5 oa Jok o

12 5l g s edlas o ASTM (C-1005) b@A.L:b‘,.a :(35|J3LAb)Balance“—¢

053 53100311 0 2Kg 5 455 T b Z ($30090 o el 55 552

@yl nd s s bl SsS
o> Ol gl U oW (SO a0 o (05w SO 45,5 Glass Graduate -
) .é}d‘rzéggjaojlxlo\ﬁémL ap sl tsed b25smL
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déﬁgﬁbbijﬂywlnd(s\JTaJL;.IJJ)SJJ 5 43,2 3 yeowd 5o+ Tamper -Y
125 to 150mm (5 to 6 in) b o Jls3.sl < g5 Durometer Hardness=80+10
.(&5‘34.]‘3.;‘}?2.';“‘.&Lﬁ@f@tﬁﬂ)é}j)'ﬁﬁ))go 4
ﬁbijls‘s)jg;ljajﬂ225mm£¢é35§}5 5 5o :(A.é}%LS)Spoon -A
100mm Wb o (Bowl) 5,8 Jwed | S 5l 50
d)‘lﬁu‘)'ﬁ'bﬁl

k]

\ ‘;A..aj.o)h;:u@&.uw Standard Sand -4

s ,»ASTM (C-778) Uu,&,bjgﬁ) L&J“@...L b S Sl g 5L
-55):&4-.’@

:&’;Jﬁ L)l

cosb) 198 5 sla s o)l o *béwﬁb S o 5 Jwru' S22
b >,320 t0 27.5C(68 to 81.5F) Lbax, 3, > :@Jjgd;m‘wjjﬁuf
J‘LSJ'5°J““J”«_5$‘M}‘°J|@£.;MM“ b Jlake eusb ) 5 5l g5l
S8 Savssla par30)l o pslaa s sy o4 J50%
’ ) ) S35 sbe s 232341 TC(T3 443F) 3 L

/
53l sm s s> o8 laS o5l o sesl (i d{\l.w 5 Sampling
sos3l 5l P dan s ol 5 88 s 0, LIT-106 ;@w‘}_...objlfw
TABLE 1 Number of Samples for Test lej&bJjJ&d.\;jbbbw

Number of Tests
Lot Size—Number Normal  Reduced

of Samples Rate Rate

- 2 2

3 3 g2

4w 10 4 =

111020 ] 2

Over 20 8 L
=
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2,20 5) Procedure

e 3508 5,0 Joys2 (ol 2 & W1 55 Batch suﬁauoﬁj >
uu..oyojl;@udﬁlafg;l:ljujlofpjl&J 3yeesw 1400gr
T-162 s 3l g0 als 5l ¢ qed 5 5o Flow o301 45 87.5£7.5% S oy
'6@Su"$tt‘°°ﬂJ'z‘$“:f

,L;owéug H\Jﬁjlcd}d%@‘j%ﬁ&j}ldgbxQFIOW'table >
.6§6Gxdt$$;¢1ajb

20 abawsly 4 (Tamper) 5 5l s 925 5 3l 50 cwlsd 4 25mm s a5 Wy >
J|g~5~‘Je Moo > 565zl 2l gm sl ansss Lo ansys c 6 S5 &2
%§F2Oa%;5¢b%5ﬁjlﬁléjj¢£”:% :|y>@33%§p20(.@|:
9559

b e (b :‘.At,gﬂgll.o.lfc Straightedge » asdaw ol W g0 5 >
S dondaucs 5lo )l seb dal

w;lgd;dlgafjsorbud.\;bﬁ&bjlcjoym | g gl Moo 5 >
wumblyjufﬂysalybmjlfwj.ub

> sl L;;M)ybﬂ‘bt-&lfedu‘fm‘jjj6osec sy s >
.L;Jf%;ﬁ.]%gwply

tu;sjl%ggubd;”%g,@% ol g ag il :élSSec ad g3l e >
-9 12.7mm (1/2 in) o

e 303150 S 5y silises 5,5y 53lse 5 5105] (Flow) liwgs s >
ol e 425 5 slm oS mr g BTSATS Wb o edlo Sl o 5
5291385 A 5l o8 S|y S o b 5l 5L sl 50y Jae
.(S;:dw|@j|s‘sjj3¢&lgj|6:r5¢)|m
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1 sl g0 slde o093 4> 93] g0 Ab el 3§ G5 45 87.5£7.5mm
03 WL g5 50 5 d;@lfojuﬂjfg;ual.w))ﬁ400mL >
JlS‘_;J.aoJLJ}JJ.\.S; JEE ;@wjalym J@d;jd—ulﬁb
oozl s sl we ol S ey sl gl s
.S 357 30 S Mixing Bowl

(3Layers) sib 5,5 a0 g ) oo b 400mL > S Measure a 3l 0 als >
.‘5{5),&)@2O&ﬂ|jaﬁTamper ;dg;ﬁ,b%;,aﬂdﬁb%;
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aé);@,@:%§&ﬂ|jaﬁTamper &m:oﬁﬁgawgw,fﬁ >
(g_s.\ab‘,ajﬂy:f’ua@ :)é.ﬁlg}jdl.aLU|é5LMJ|3ﬂbm§dﬁd
-gﬁduxdgé@%%gﬁ@%°|J-°:3J3&w‘*-fﬂ”°x°x

.;';aoﬂ;é%Seca,;.\ﬁlg?J;g‘,;a)xaé; >

e o . e o/"‘ .. &
A 5 os Measure (15 s gl g 8 A8 5 (50 (o5 geme yima sl 53l pe s >
S sl s gilm B S S

(4w l0) Calculation
Sl a3 Jge b SV ade, Lol oS T 5 e sl ga 5 odlas s

Air Content, Volume Percent = 100-W {(182.7+P) / (200+4P)}

.oﬂr|;4,;g)‘33:|‘,.o400mL =W

W05 seaes 3 5 4G (S 0B g hg St 3 (7 g had sl ade 5=P
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Compressive Strength of Cylindrical Concrete

Specimen
g 9 hieo 2 i YRILS (Algn i) Sraglui i B Jilie 4 slid 2
“igw !

AASHTO (T 22-92) ASTM (C 39-86)
L;JJLQAMJLJ dewslin 5o SIS s Q&ﬂl‘jéﬁ‘#yjlébb LD D) A g0
S Sl Gl s B Sk (laied sk s g S
S5l s i o3l ab s adlc 0S| 2l (g s o3l a5 L 5 (0 p 52 J 53 4 s

.éjdL.blSOOKg/m3J3L§Unit Weightd:-&;z; |21 sl i S pa o
.Y Ll Apparatus
sasd s ¥ b aleads ilo s )ld 5 3l 5 Testing Machine -
ﬁéﬂj%.%gﬂbb
;L.u:J.EJLoadRated 2L g5 Screw Type a5 5,5 (2 o,bd plicile pan 5 (a
) .&;3&;),;1.3mm/min (0.5in/min) »
o™ 20 to 50psi/sec s jlade 35 b )LJ Hydraulic Operated Machine : (b
.éﬁs;
2433.5[7:
ﬂ@l,gélé%months j,auafj.‘sdﬁla’.du .\.:b;,.&todbjuﬂdn .
ik il pdprahas LU ages iy 55 8 SLeb
ASJ.:MLM}:j|rh¢j;u6xbj:|yffdjwlj;w|: b il @
-Wu&aﬂg{\ew;‘\lﬁc fbbuu

LSy w Lol £1.0% Jsaa@j).;;;;,:ﬁu,ﬁ;.g@d:&au: .
Jﬁex:J;»L;J:fg‘wﬁ}'éﬁg%g(ﬁg)3-\-'5};3:%%55%&'%35@@5-> .
Jﬁ@*ﬂ}%ﬁ)'ﬁlﬁx Jbbﬁ63§°ﬂﬂ4§ﬁg§°w‘%g§~°9ﬁ|ﬁ

wmmulwg»j 1/3 ;y;;;&;pljlgﬁﬁcls Wl sl
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(Bearing 523,05 2 351 5l g8 I35l 2 s (2 S aie p2le s o
' Aoedolae s o J o> g% 5 LU Face)

Maximum
Diameter Diameter | =| . | : | Lp_; . s LA
Dbyl dw D AD D S e R D
Test Specimens of Bearing Face < Iz J ‘?J‘BJ - -
in. (mm) in. (mm) & AASHRO (T22) °JL'.‘.'] yLA ,,L’.,o yb) Y
2(51) 4 (102) ’ |
3(76) 5 (127) S 9ex>] 0
4(102) 6'7,(165) ;
6(152) 10 (254)
8(203) 11 (279)

1S |3A) Specimen

PSS 0L32% pa5 jdides e b 5 ka8 S0 S5 g a8 O
o il 5 b Jras ad s

L oMes 3L 0.5% 545 5y (63 500 5 L ENdS stk Jos 3 ©
16in » Ly s oz @b pldde Sop ) kb 6in 3 g a5 JlsysS
S (55l & o

0.002in(0.050mm) 5 45 g3 LOSyJ,.‘.M :6,o45Jjgdm~ 0
wchvﬁﬁljlﬂéﬁ .\.:L:w&,ljdlljﬁfutd

A 5 g s ol s gl s S ot 3 o
o IS 5l pasin s 33450.01in(0.25mm) 563 5,9 ,2
PV ; , Procedure

a5 55l 3 o SO A5y o) ol pe o (g3 W a5 b ai pa3) >
sl asl e G dosels 5 S edboid gaab 4y o)l 555 s ol
S 2l S w3l 2 o w5 aR S as s Al 5 ass
B PR P P GOY I PR
A plae Jodo oY s au g,y sewll) sass ol s WL sl Jw >

B 3 K PEy e
lest Age Permissible Tolerance

24 h *+0.5 h or 2.1 percent ‘"’w&}ﬂl
3 days 2 h or 2.8 percent
7 days 6 h or 3.6 percemt

28 days 20 h or 3.0 percent

90 days 2 days or 2.2 percent
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JsS s> = &> 93 50 2 Placing the Specimen
s s b el 555 6B o b S omilen s 2 S50 >
Ao Jromes wwjldbjjgcowu(Bearmg Block) as™ o,/ 5
Table 5 sl :d;f@ggaﬁfd.ubwu,wlajjgw
s 3 AgRL S e ay
:Rate of Load
438 5l 5 AL s O35 Z S G S gl >
Jo o dsasls 3y °>L;-J:5)3 o3l a5 o3 lade L5 WL OSWJ
oy wbolaie gy S
IJJ;‘,,SL;platen PN Yoo ..\.:L:L;wju ,Jp)b > .;,J >
b&‘ﬁbéwegdf>J|ﬁo)ﬁ§-ﬁlewgg)xwﬁwﬁ >
Q;M%cé;sﬁa.;djjlﬁQ}J&‘édbé—ébéﬁj‘c&m
| S el bea IS 51 J a3 sale 3 J s
‘(4w w0y Calculation
wdﬂ;.\ﬁ;ﬁyd;uu@m;:l}» b‘;JJLﬂ.AMJLuJJ
93l et 3 (g3 g5 Do sl > (S asS 4 00s b3 ebiel aie
’j|d{§w@&gu\a@wuxtﬁu > (Specimen)
Aﬁ‘ﬁwm‘?é‘jawl1.8;%&#}“:;"35?)‘ 3 s :&5),345
P Gd B S S o S Pam s suiY e S Y Jsaa s

53

L/ 1.75 1.50 1.25 1.00

Facior: 0.98 0.96 0.93 0.87
]
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Ductility of Bituminous Materials
9w )l s biis) 2 (9 9l o g 2
ASSHTO (T 51-94) ASTM (D 113-99)

(D) 93] 90 Cpt gen 3 4> 50 5l S ‘;Lal A g;%ﬁﬂ 32 (DD A> g0
J3aS 3 canslio 3 gsin 5 S Jolie g 528 s P Mol 4 b enols ol
(2540.5C") L.;?):JJQJI;;,M > a0 4y (Briquets) y},.&,: 993 :@ (S
p 5 83 S5k b (Scm/min £0.5%) 5 > Y (Speed) ;L Gmna !
Y 5bls) Apparatus

a> 9,53 Jﬁpwé{)zJW|4-’ij!\J‘9ﬁ‘:;‘$ oJL?.]L’?.:,fy)l > (0 Mold -)
:&;jgﬁjsﬂjajswlﬁ.\sﬂ:,uﬁ

|
|
|
- |
!

e TR —

A—Distance between centers, 111.5 to 113.5 mm.
BE—Total length of briguet, 74.5 to 75.5 mm.
C—Distance between clips, 29.7 to 30.3 mm.
D—Shoulder, 6.8 to 7.2 mm.

E—Radius, 15.75 to 16.25 mm.

F—Width at minimum cross saction, 9.9 to 10,1 mm.
G—Width at mouth of clip, 19.8 to 20.2 mm.
H—Distance between centers of radii, 42.9 to 43.1 mm.
|—Hole diameter, 6.5 to 6.7 mm.

J—Thickness, 9.9 to 10.1 mm.

FIG. 1 Mold for Ductility Test Specimen

—
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Briauets
Plate

Side Peaces

e

(25+0.5C") :u..»):c;j; 5 500l :@g;;...aﬁby:(L;..zjly5|;>WaterBath—V
S5 @ 9 2 a3lol0.1% C 5 5l g JsendiB bl JEIHCE > 5l g5l o
A.adlljﬂjouIOcm:o)J,:)J J..ab;l,.oﬂd)u)lOL,: -\JLJ@)'-\M}J}' 5
3 s piiS gL arhans g ol n 2 s 203 S
I s )plinlaslsl e Sem s
wuwlu e ojuw}.ojla (s Lo o)LJwyoﬂ 5 Testing Machine -¥
(Speed) dupw a0ls o 5l ol i 5SS 0 g 27 oSSy LS a5
0,25 a0 Ol o5 sl b (55 smd 5l Moz b s o Js3 LIS 4 gL

sl s 03lasla (-8 to 32 C°) :sﬁj@bﬁ ¢ (wsle ) Thermometer -¥

$As 2l sleniB PPRHRSES JEIL
@, 5) Procedure

a2l 3 4y China Clay e Lujld:yﬁ.zfaf,scowud.\sbgﬁbf dae >
s b S u’" ) 4w s oS 5 s (Glycerin, Talc and Dextrin) » <z

‘;w‘j@w‘rﬁ)| Jwﬁ)ﬁ,}"f’d;g}" A.E_uljéuj.ulu"j
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cwmwoﬂ”ﬁﬂwmwbvwdﬁdﬁwSldePeaces
33150 3 > 5 g5 plams 5l ) pep &Q(Plate)%u;&go:#gﬁg >
s bl 54l ols )l pen (Level) asdau

Sl s S0t b Sk 2 s So 0l p 00534 (505 53150 >
(Al s 5:'@;«6—33%%

PERETYY sl s sl ﬁ@'j%éjﬁ b g :Afj;s@owg g >
8 S (Strain) o g aawl 5 a0 ke 300pm

&G il g by 2 2 S Wse o blonlay 3 Lolseals >
(3 )P4 *bpﬁﬁﬁﬂgéb)u@ﬁ%d)y;})})drb

JL;J&JJMU)|J>JQLB|JL55J.; > 93l 5 > Wadse aly >
s )l > 583 ULJ,«J;GO to 40min)

ﬁé(WﬂthBﬁth)w;%xg'Jw%dﬂbgublydébjwjjj >
o5l (30min) > ¢ (2520.5C%) (g5 ks 5l Jp, 8 g 23 Sl > sl 3
NI

Yo L g3 sl hass ol s posloe g5 saus,s »
- S amdan sl asliteamdas o po s alal s

5l ,\Jy:ﬂyojl,’,lh}érhﬁ:éﬁerﬁnefﬁﬂaﬁdy J‘gw‘j‘a; >
$3JasS 2 a3l 2 s o S (Water Bath) o) a gsl 50 oo
S5 3 S 3 a5« 83,038 3, (85 t0 90 min) 5 (25+0.5C”)
(L‘-u’»o)jjjjjld;éjg(SidePeaces) é}u‘-&‘j&?‘x&;ﬁ;‘gbﬂ
S5 Jm i 5]
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:d,foﬂ;d;.a_,.oﬂ:)Testing
Mé‘}amuwubm&b@dJy b‘_;n.l;»w}f‘,a,,...{aj:
ol ;uﬂb‘_;(Scm/mlniOS%) ,\wu..muwuﬂd;.uafycow
A S 3 7 ) S N o S g B 5 G0 0 WV (g5 A AR
J&d.uj.cjbyﬂd;uf;égﬁpdbuw& > g hsd Jlu abuly
dodp Jass dau s g3l s ke sl s Wl Sessa ol s
.éjdjjpfwdo’).baﬂfJj|§JonJ|JJ|A:g2.SCm
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:|yu<¢i%>g§,&23&uaj§&w6lOOcm:@:|yw:ALL.:
L;‘u‘,u FE2 100cm 5 Sge azs 5l ol (Fail) & ass sl k;J.JJ.LA.:
wuLallOOcmjalabjzly;@s\lS &l)bl)ﬁ@jl(PaSS)bde&wj
L;,SJSJ +100 w%;J‘,,;lJ y

i 89,0 0SS xS edsay S oo ol 2 h s, S SVPLE
4y o) diS IS a3 (655 o ol 0w da S Y 3 ile sass S,
o Wl 5 3 s o5l edlo a3 iz 88 05550 45 g sl 3 b L5l (e
dejlm»y‘;yj|bb)udwjldjjrs.bdbﬂﬁﬁf wbw
483 glann L3> v parn sl s B 5 g S Lol LIS g w2 Lol IS
AR

Penetration of Bituminous Materials
A9 il (o) il s 2 (9208) 9l g G0 G 2
AASHTO (T 49-96) ASTM (D 5-94)

35 3 glie 5,05 giel> ded 5l shel> salawlsay usasl g3 (B AB) 4> 0
/:. b & R 4
pdS s S Rl -l i b
3 kb g3l san g SV Glele als o ab sojl als > 03,5 S90L
3 2 o e 7 0L 9350 538 5 < (55 A 350 5 o (e e 03 s |2
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= B 7 gl ST bl ol 23 5 (S e 4 500 51 350
wdwéo)%;ms.:l.@w
.Y Ll Apparatus
LTSS eislo gl s g0 0,Ld wyjld:: Penetration Apparatus -
(S350 4y &5 6;’“-‘ ol 4 (Spindle) » < USuy.a s > 3l (Needle) s
A5 23580 26,5 0.Imm 5 5l (6550 S 53l pway 5> 55 SHs 0l S el
S0l

Needle 5/ Spindle 55! 55 s 9lus 0w 47.5£0.05g >4 455 Spindle 3
50+0.05g 51 100£0.05g , 55555 J53 S 4ed 40 < (55 50.040.05g L o5 £ sem
4 o503l 2 7 20535 200g 51100g ééfﬁgweéﬁgﬁ SRR NP
s SV ain ) 0,9,0 S b s
ARSI g;#&gl S Ly "-‘L’u*“g;‘fw' s : Penetration Needle -Y
2L o Jsssle 55 0 455 53955 (Grade 440-C or HRC 54 to 60) 3
) 36 (1010 1.02)mm ks 5| 50mm(2in)

Q.4 fo 016 mm.
~1.00 fo .02 mm 640" fo 9°40"_ j.
I\“-\*: I _ 37 “‘u___‘—_—:.:l’"--*i
o Gpprox. |,
_ > 6.35mm |
M o -~ as required — """ -

FIG. 1 Needle for Penetration Test
Sample Container -Y

S s sl S o i) gl aies b s i o, (Ko
s s Jleaial o, o gal (633

For penetrations below 200:

Diameter, mm 55
Internal depth, mm 35
For penetrations between 200 and 350:
Diameter, mm 55
Internal depth, mm 70
]
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slglsed b10L o?JJS?.JdL;q;‘,ﬁo)l?lﬁjl 3wy 3291 » Water Bath -¥
ot melen 0.1C 5 S 2500.1C"  iyaz 33,00 3 sl 3 2 g5 0l 5 g0
Shelf g 43, 5o 83101 4y 50mm 3 435 543 :wﬂ:xbwﬂuh@bjmb
(34, 100mm ¢ L, .\.abu;wj&ﬂ > g0l 5;;";;“‘56)3

wdo gyl 2 s o e edy B iy Sl ] Bl Transfer Dish-o
Ls&jjd{j@&jd%b&fﬁ‘D‘f‘;w;&bf@&bﬂ;éwaterBath
wfﬁ“d@‘-’}“}“-"J}S"ﬂf‘*‘ﬁ)‘ﬁlﬁ-’fldﬁg;?‘g;-‘ﬁﬁf
b 51350mL o) 5 b OV AN PYIT CL;:lj Transfer Dish ¢, Jy
(SampleContamer)s‘g.\irijﬁl@ﬁﬁwywﬁéjjgljjjjo,oj:
STV STLP T

:@o)u Penetrometers g2 > (g;loJLJJJJ,.S:wj 5 Timing Device -7
!0 30,ld Js S s > LU (Hand-Operated) (s 55 ;8 alal 5 ag
608604.4@wb@wwljJGWEleCtﬂC Timer o Lol zls ol
Sl o gd aﬁb?.]um 2 b 510.1Sec :.\ﬁlgdlusjl&;jio.ISec%;
A3

J;,ALA 5 (Calibrated liquid-in-glass) o adecd o :( e L 5 Thermometer -
aéb&r;‘ﬁ‘fdlu\;rﬁLﬁjlcé}éJ‘%O.IC(O.zF);‘;%L@‘ﬁ
g malef dds g3 S e gY 4y o S Jlerial sl el a5

(S palun
ASTM Mumber Range
17C or 17F 1910 37°C (&6 10 B0°F)
63C or 83F —E10 H12°C (I8 10 B9'F)
64C or 84F 250 55°C (7710 131°F}

:Penetration of Test Specimen
el ol (2 S p S o a5 Sz aime o)l 30l >
60C Sazys oyl 2 bl SOy pomd a2 55 2ba Lbosl B
> %Q@éﬁk@lBitumen‘,ﬁ%ﬁ- oyl ged i :é}lx)g&bawl

—
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;&L@l30min;b|jﬁ.\:’g&]‘j.§k‘§m%c(L;&r;é@)b9ocd:m:))|ﬁ
-<d§)ﬁ“¢)'ﬁdb|#°ﬁx°ﬂ>&*'ngﬂﬁolﬁ
i)l o 5340 o S (Sample Containers) s gd ay J s s 3l g0 2 alS >
o311 4 30mm 5 s e dd ST 348 s (S0 S arb o d i SO
beésfgja%o)l.\ﬂummm:oj;)xbalyjsé}uéjﬂyu
g_s““‘-J-;g_;“}J°3'>"\"L’°Jug5"‘f°)|£5j°'>ﬁ|
é»ﬁuuﬂ; :dLlaHjle.ajAla“ljuwy :A.:jﬂyj: >
2hr:S?...fj)&jljh)g1.5hr:w;@,§§3s§)x15t03OC :Lu,a.a
65‘J.JJ.JDJLJ
3 (89 S Joriwl g > 4S) b Transfer Dish » ol jgolS als iy, 5 »
Sy 0y, . (5 .
w;ﬁ§§3(25ﬂ:0.lc )Aﬁbsggqjau)l; :S?.?s;&;\;@a,jfjl
@Q,;,B@&}Jd;jlwg(l to 1.5hr) » 55 (3 oz)uau..bbu:-
&3S 0, L (1.5 to 2hr) 5 ¢ 5 (602)
(dasl & o a3 5 Test Condition
@wu‘dyuaw$5~6ywbublﬂwy)|:u:-u:’wjr}fu
¢ 25%0.1C° 50w e g i LU (Ginsy sl cd s ara Ol > ;@y}l:ﬁy
Y S sl i s sl A Jaa s hed o ¢ (55 s las 5 100g 5] 5Sec

CPINERN
Temperature, "C ("F) Load, g Time, s w JJJ 2 e
0{32) 200 &0
4 (39.2) 200 60
45 (113) 50 5
46.1 (115) 50 5
P ; , Procedure

sl 3yl 5wyl 3 e wsl ¢ (Needle)acw (eiile 3 b SSwas p 5 »
U.JJJJ.JDW u.wLAbA.wv 3)34wdjr5 j‘g%uj'ouu&)jﬂjy
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jlmjﬁdlﬁmu%@u‘:ﬁﬁlﬁgoﬁgpﬁQJI@u;(Toluene)

.d;@‘ﬁ‘;]?enetrometer%jl&tﬁjléj&wl)%ﬁbx > o Lo
Jﬁrﬁ&j‘jsogrbédbdbubd‘jﬁdﬁp&bo)‘j‘;wldﬁs >
oﬂjé(WaterBath) w,)uyjlufywumﬁﬂéyaf >
%ﬁ%ﬁ’“lbcd"?ﬁsé”jwf Ww;JQWgJ‘ﬁJyAJJ?S
> 4S5l 69 o3 S ol 4 L (Sample Container) o5 4 53
D@ S e by S s 5 s s 3 ssls A sl
ujga\fjso‘rﬁuug;yﬂufédedelaé(TransferDish)
@ajudaa)djﬁiOlC JoS b arn ol s gsl saddl =
Lump) ¢ 15 55 L onSop s b laS 2 oS Jss oo ol »
&+ Penetrometer 3 (o3 jias| i a5 (o S5 ) o a5
& OgmiS
393l s 0 B 5 g S aiS s blos| 2y ay (Needle) v (pislo s
RlHE I
S Aowp o b sl ewlsl Penetrometer Dial s jde e s poy 2
e s B Js B s ades as ds o5 L) 5 )

RSN PEOPE O PRSP PUPPYREITIN B [ I PU CRE O
(gaw J10mm 5 b es sz k>3 ) s g
Jd&gébﬂ;d&:’}ﬁjlbjgjbbﬁ}#bdédbm%I&jati
a> g 5l gy pols 3 W0 L san 5 (69 a3ll350 5 o eslal e s
25l Jooss 60mm o) 5l o s 2 dsagrn B el
Ssmdfc‘;iéﬁéétb|125mL;&Qdédx‘éd}%ﬁlebjﬂyﬂ

Y

Y V V VYV
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S s )5 o5 45, 5 oy lasiiio aie JSUU atie Loy o se3l 353
.9 50mm o:);:)g;b:?ﬂ@dfa

P U0 o sl i) S 5l 53050 sed s 2 5 GV S S ghen 4y
D2 S a2 sam Wb o sesl Saia s

Penetration under 100-g load = penetration under 50-g load x 1.414
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Flash and Fire Points by Cleveland Open Cup
AASHTO (T 48-96) ASTM (D 92-90)
e a5l 3 Sl 3 () 3150 (e 2000 4S5 g0 500 4 JEERTAPT PV
1 3 530 50 ot s 3 alan y iy g3l 533 5 ¢ s sl g o 1S S
(Flash) &5 2 U 4S50 Js3 2 o 350 Gtz 7 S 255 & 5485 42,5 4
b 9Ly Va0l o s s 5,9 5l (Flash point) AJ#A&JQJ'Jé T ]

.dngirePoin.t Asg’sudué.)‘ﬁ‘;k.’|le

g 20l g0 e e 2 S 0 S ST @;Qwaﬂé so ke o b
;oﬂ&ﬂljgﬁyﬂg‘;;;j&c%;?ﬁ:lﬂmbﬁFirePoint ;%FlélijloJLrlj,gU
.”.\f}%g-ﬁé;:&:gb)lﬁ

—

:(Qﬁ

obelw) Apparatus
Test Cup, Heater, S SV el 2« : Cleveland Open Cup Apparatus -
S JSKE Y u‘u“b L J.nl...u Heating plate, Test Flame Applicator
- I L

THERMOMETER
ASTM NO.IIC

|

TEST FLAME
APPLICATOR

A -
METAL BEAD

TO @AS SUPPLY —

HEATER FLAME TYPE
OR ELECTRIC RESISTANCE TYPE

millimetres inches

min max min max
A—Diameter 32 48 0.126 0.189
B—Radius 152 nominal 6 nominal
C—Diameter 16 nominal 0.063 nominal
v} 2 0.078
E 6 7 0.236 0.276
F—Diameter 08 nominal 0.0: nominal

FIG. 1 Cleveland Open Cup Apparatus
]
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—
|
|
|

- N/ | | |
| H I 7 H | c }

o ' 1 J |
4 € |F ] i ‘
FILLING [4 | . | I SAIIIA i |V,
) i SANADRN i SRS
o || H | a’ .
- B
€ METAL | \ THERMAL
A | INSULATION
| | millimetres inches
min max min max
millimetres inches A 5 7 0.236 0.276
min max min max B 05 1.0 0.020 0.039
C 6 7 0.236 0.276
67.5 69 2.658 2717 D—Diameter 55 56 2.165 2.205
83 64 2.480 2.520 E—Diameter 69.5 705 2736 2776
2.8 35 0.110 0.138 F—Diameter 146 159 5.748 6.260
4 nominal 0.157 nominal .
a5 5 2 1.280 1339 FIG. 2 Heating Plate
9 10 0.354 0.394
N 325 1221 1.280
28 as 0.110 0.138
&7 70 2.638 2.756
97 100 3.819 3.937

FIG. 3 Cleveland Open Cup

ain o arla a0 O 0 g owls)dhd 460mm(18 in) a4 : Shield -¥
S v F S awb ag kel B 5 gy aoNe o e sl g o
.6)thJJ|610mm(24in)

Js S 3ol s Sy g ¥ (7 Al s iile 5 Thermometer -7

Theemometer lumber

Temperature Ranpe ASTM IF
& to w00 FIi EC
Ml TADT LLF 28F

eV gbls 1 J sS salel o531 5Ll 5) Preparation of Apparatus
5 5 eS o 3l gn sl saz ge 3z Wb Sy 45 17C B0F) 4z 3 )l >
(e )3 s S (3545 53] 0 L @2 45 5l (g S
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I sl sy J o sl 3 g8 0 5 S 4 5051 2 (Cup) S o sS
‘e‘&ﬂﬁéﬁ*dwébéb&&ﬁ)'dﬂ e dgeats 5 50 S
s dy D)l 3 g g5 5l (B o aba s 4y sl B 3 o Jsa g
AR A gy ¢ o Yy aie dd 55l gl sl gow s B S S Es S A2
wakwbéﬂg}g\d"?fgj%g&ﬁuﬂﬁ 5@6;,}&‘%“’35
\$3)453 52,3 56C(100F)
S b ol ass jus 5l gael :@é»jéwudaﬂuf
S
@, S) Procedure
Sp o5t el (Soa ol s B 5 Sa0 0] a5 mai b 93l se >
(56C) 100F Wbuﬁbéy‘}&| b)j).ub»).:a\&.:u)b::y
.s‘sjyj%;u:
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J‘JMUJ‘FDLGJ.J&})DJ'JJ‘A—JL?JQ(56C) IOOFJW@)JJuﬂ;
$3Lews s (9 to 11F) /min b(5to6C)/m1n %;‘@-U@w‘-’d,;ps
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2axs gl s s S ar ol p s b Sedsapad s sl s >
35 susle g > 55 5 Test Flame wS5aan (535,455 (28 C) SOF
) ) Gorme39452C (5F) a3 85 >
wl:&;xlgﬂx?x@:g:éleé;M%ﬁ-bme?&u; >
30« $ S50 pl gl s3lae o UK G350k a4 o Mrd 2 oS s
5l ww@u|2mm J.:wdﬂa.udgjy :J:.\.’Ltb.ajdl.xu
jl)w'b)rﬁbjldéjjdfﬂuﬁf‘bwy :@wdl.\ﬁ
-5 150mm b"]f’]@tbwf 6§J305J>MJ,3
g S B LaS puos il 2 SeS S e ol >
2 plad @y ol asu ed 0SSt (2 sl s azse LL g S
jlgflﬁaﬂ ..\.:L:ula.a.adjaa.c:jldﬁbj}uuwbu‘buwufﬂdﬁy
Ssec 30, 5, :ly%?g-dfﬂmlal&bijmjsa}J,S”QJ;: >
iy gac gabalba ool L0 dabtt abdad > ¢ 315 55l 0,Ld
.‘_;l;;léﬂlﬁdh;:b&@):w:ﬁ:JL’.c»:J:&JlJ:-:ufc,o'-j
1 buw lwey Calculations
o311 (Barometric Pressure) ;L ¢l rous 5L .\.,bu:’c,é-ju | > :G‘.o}.ojl >
ol als L.._,.,wuL.al(%OmmHg) L 101.3Kpa 5ol LJJ&J.OAScL.;u
NV T S NPTE D PUPLPLLo UL

Corrected flash point = C+ 025 (1013 — K) (1)
Corrected flash point = F+ 0.06 (760 — P) (2)
Corrected flash point = C + 0.033 (760 — P} (3)
where:
¢ = observed flash point, °C,
F = observed flash point, °F,
P = ambient baromeltric pressure, mm Hg, and
K ambient barometric pressure, kPa.
]
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Softening Point of Bitumen (Ring - and - Ball
Apparatus)

wige il olowohis & gladi & glini) olies 2 2 91l
AASHTO (T 53-96) ASTM (D 36-2000)

L.oJ.d(wubJquJ}@M)éleumoyuuﬂf Ji(h.é.\.b) A&jﬁ
S22 ¥ 59 ST sles ma oz galdlasl b g ol 3l 50 (e g2
axnabs Ol s babiads  elbads 5,3 J@ydj;‘\hw'g@w}éjl
:@;u;ul ﬁ,ld,JLoldbijﬁ@ér,fujfm,Lu
5 SorS p p S o ls iy S (86 10 315F) L (30 to 157 C) &yl >
92533010 80C) (paz 3yl o5 o S sl 5 e g as VT lal ol 5 5o

dﬁ
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Z > & & :
WSy 7 &3 (9 ) 9,5 3093 Rings -

SAseed b 50 x 75mm (3x2 in) 2 gudo s 5> 453 55 3 Pouring Plate -
sl k3 9.5mm (3/8in) o & J.bu:- OlS @b $33s5 053 ¢ Balls -¥

) ) $790)53.50£0.05¢gr
340U ol g 4y asp bsﬁ'gTégﬁb&jﬁj > 593 : Ball Centering guid -¥

S5 S S o i S

L;J.‘La.“u (3 uJIJ:- 55’ (Glass Vessel) oo dl s o :Bath -0
L Jls,95 120mm OJJJJJJJIJEJLA’IJ 85mm J‘_SSJJJ)JJJ PIRTR PRCVYIY
):gtw

DX a> 3{33 5> 4 : Ring Holder and Assembly -7
s> (us“r‘ L us\ﬁﬁjs 4 5o «-<~ , 5 Ring Holder
(S50 Sl Sl ilaw S,
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145 3 sms o ) Thermometers -V
<l -2 10 80 C° (30 to 180F°) <> Low Softening Point Thermometer . :@
(15Cor > SASTM ayas wslagads 2 gy el Jo S sl > 2500

S g SASTME-1 & 5l 636 s J 55552 55 15F)

30 to 200 C° (85 to 392F°) > High Softening Point Thermometer 4 :(b
QL;ASTMA?:a%u}k&)lﬁéjjj&%udjﬁjl% S 3 3l
) s ps SASTME-1 a5l 636 5 J 555 2.5 (16C or 16F)
> ASTM Bituminous Materials Softening Point Thermometer 4 :(c
&;ﬁéjju?pu JosS sl 3 >y 3 0,l > -1 10175 C° (30 to 350F°)
ASTM E-1 J:fjld.bd}‘wdjgjj‘ajs (113C or 113F):S;ASTM4§43J;?ALoJ3

Note: This diometer 10 be
shightly lapproximetely 005 Mm}r
lorger than 9.5 mm to allow plocing =
and cenlering 9.5-mm steal ball. ‘\
- ﬁ_,_J .-Rounded Fillet
-230---H =
I )
_'1'
I:_ s, J? ‘|i'“ :L
-19.0- - Note: This diamerer lo be
(a) Shouldered Ring .-~ full IS.0mm to permit insertion L—— 230- —-*-1
‘..- of ring.

Inside Dmmefrr Fult 23.0 mm
fo slide orer r.r'ny

(bl Ball Centering Guide

{c) Ring Holder

{d} Two-Ring Assembly
Noae 1 All dimensions are in millimetres.

FIG. 1 Shouldered Ring, Ball-Centering Guide, Ring Holder, and Assembly of Apparatus Showing Two Rings
]
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iéﬁgﬁéﬂﬂ’ S5 >

aosl Jaiol o3l g bt

195 t0 197C » o abats Juisl s > Ethylene Glycol L UPS Glycerin __
L;j‘_;é.oé.:yjb

s N a5 558 30 e Sl Gy 3l e a5 Su a3l 5 sl g
s5f o alasl g ay g S Silicone Oil 5,58 3 58 3 b (S o o3l 5 55
-

J5S 53Wel 531 50 3 o 403 3) Preparation of Test Specimen

2 5 PSS ol Sl e 5 &5 2l WL SSw i3 p e
“-”~.~”<6—5’46:343<:3:3L°L~>:ﬂ°ﬂu°’u|‘fﬁ'd}:%'db@ﬁ%
R NEPT 5':*@'3%ng5::35&95;{“5‘@?:5)&0)‘?5
.&Jﬂjéﬁuﬁdrﬁ%bﬁyBUbbles 35l 98 i

Jaagaedac B S0 50lpobaelanss 505 o L dlSon o
45 Softening Point Temperature 3 L3 200F 5 ax 3Ol o 3 ddSSe LU
FEPUCIS VRIS PP RIS o

dGoﬂ&LﬂTs\,‘g;Iyo%?.?d;”g:gl;oJ.opY..MJ(Rings) 33;.9)”: J
- (Pouring Temperature) _gwes 5 S

PR STICTICRVNE CONENN PP PRSI JPS- FOW RRPUR ST
Jél.k'b‘:’;ulm‘;bJLr]wLuﬁJcdﬁlj‘é‘;bﬂbwlxedﬁj‘;
.g.:;ogu%g@?ﬁxs;&,:gojlﬁ

jléjlﬁosfﬁwsg&aba%Spatula%sajsajjioabalysgwjr; .
PP 3 3l SOl B 5y s anbae Ko, 5 S e
.q.‘l‘ib:LJAJggyoj’l
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2,20 5) Procedure

> Jaagsay gy eslalas usesl Vol Lo J i b S s p 5 >
Ja J o9 Sﬁecimen Rings, B“all—Centering Guides and Tilermometers
tLéSJIAg:IOS:Bmm oJJJ.:JJ LU Bath ¢ g Js )13 o0l b Js
wJ:"'J‘UJI

Ball Centering 4y o w blo| 534045 5L akaus| 5 4 (Forceps) w5 >
$s>1s S Guide

a> >yl > :,:,,»L»;.>};dgfjjojlfb&&gj‘,lé.\;ﬂ;aBath >
% 95 50 S sl 4 5C OF)min 3, el Jla) 5 34

;Ballsu‘,lbu.a-Jﬂjwdb‘ywbémjfu‘,J‘,Sﬂ S, >3 »
r:s 6;’:-’3'6:59‘5;’“;@44%54’9&) 265 o
équujba-bwa.\.f.U)w%s.\.chath :u‘,llgjlﬁo\.c:sgwg

230,le azs >0 3 Softening Point 5 go a3 aldod > g S eud
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Effects of Heat and Air on Asphalt Materials
(Thin-film Oven Test)

il il 19 of ibgagi & Giaili gilliul
gl gol pld gui a )
AASHTO (T 179-93) ASTM (D 1754-83)

ol sdlanl b.bﬂ&jﬁe?.':o:&ﬂyo.\;f}ﬂd&l.quox |::(&.§.«\A)A$-JA
7 IS ahulsa el £33 (e S OLSb S i i gL 55
a3 b dlauly iy a3l 633 00 s sk andl b 5 oS st as
P oS |2l s i) sud a s 5l o D13 gV )l o S0l S el
f}gdv\-’b s g ainy s Sl 5 el s bs’wb il s &

s 5 Wb o 58 5l et D) 5o Y o

216




ketabton.com - The Digital Library

(8;:ﬁy}|);JLé.w| sl 5,83 Bitumen and Asphalt Tests

NI 4lalu) Apparatus
$55 8 abaulya G ;u:-mwlzyo)uw}@ld:: g5 b uls Oven -)
sl g5 edlans o ASTM E-145 » Ll il ads B al o 045 Oven) S

SAsedB 550l > 56,5 2,5 180C(356F) 5
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sy 3 2 s ey s 5l o 65 250mm (9.8in) o) 5 ) o S
s‘gb.il.sah%g...,\,gl.gShelf &:JJ;Q;MQ ‘ é)g&b&.olojx j.l.»Lu :(C;)nt;iners)
$3bs 0 (SSELO RN 5 0 4 533 2 sl (550 85528 > o5
$3

S sl S2a55 53l 5003 S o4y > S S0 58 4 Recovery Time
3l g5 9bus o 163C (325F) Wb Sax s o)) o5 9 s2 ¥ s 5l b o
3 162C(323F) S15Sec Ag@);;éaujlﬁsd&;jj%u Iy b lsass
= = St

& L sl sesle 5 ASTM Loss On Heat 3 5 0,d 5 i sle 5 Thermometer -
> 51 JsmS s )l 2 5 6, 52,53 155 to 170C 27 Al Sai o b
$Areakls

‘ 140mmuajaau.l>|;u:-(Pan) u...ujl oy sl @l gl (u“'}b Containers -V
jlrﬂ},dla.ubwjja\.c: 6jbj|j@jlmgbxbj|95mm&tuj
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A9 (Thickness) JIs o
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)ng@yﬂ‘\g&;ﬁdz(jﬂ;lie\.l;bBalance -¥
AASHTO (M- 3 # 5 5% Jod & Loss-on-Heat
Jis & Residue g3l a5 5l als B-Class 5 231)
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. § 83l OS.L.: 3 Preparation of Sample
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2Oyl Sy e prele S 2088 ghb (g5 A
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As3 Ao 0l SO s a sl gy g5l s (1620)232F LL
e obiaeln 5.25hr Ses
S5 Sl ass il sl paele sy Sayys ¥
o)l sl s sl 5oy s ad Jrd s (Loss in Mass) g > oS >
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Resistance to Plastic Flow of Bituminous Mixtures
Using Marshall Apparatus
AASHTO (T 245-94) ASTM (D 1559-76)

bgﬂdxb(;u&njb|ywyw b)ym|f@wjr}§(d.\k) 49-‘9.40
j@&ulé—éb@éb%dbwlb oﬂgljolﬂjéﬁ 38 5?;35")&)3
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f——6 12 A R e —
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600 0 5 3 b o,LJ(Combination) U by s > :Test Specimens
o S oS Y kb, s ol e

.

105 to 110C (221 to 230F) ay &)l > 5 (Sady Joz 45 s, s alsi
iP5l gk i 285 S e et hy ST o 039wl S S 200
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Bulk Specific Gravity of Compacted Bituminous
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