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Regional Irrigation Office_ 

Royal Irrigation Deportment • 
PROPERTIES OF SAND 

1. Yl. 8-09 

Project -----··------··---··------··--·~---·-·--Tested by ____ ·---~----·------ Date 

Lob. No. Checked by Date_ 

% Passing by Weight 
Sieve Size Specification 

3/8" 
··---------

# 4 
----····---· 

I 8 --------------+- -------------------- +-----
# 16 

. -··---·--------

(I 30 
-------~--------____,_ ____ _ 

# 50 

IJ 100 

Fineness Modulus 

Material Passing 
No. 200 Sieve, % 

·-----.----··-··-·-··---------- ...... --·-·-·-- ·----·---·---·----- ----

Specific Gravity (SSD) 

loss <S Weight by 
Sodium Sulfate Test, % 

Organic lmp.~r1ties 

+----------

2.30 to 3.10 

3 max. 

2.60 min. 

10 mQx. 

Nat Darker then 
Standard Color No.3 

Remarks ________________________ _ 

011."dl.J.u.S63 06 37-5.00(1. 

~ 
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Regional Irrigation Office 

Royo I Irrigation Deportment 

Project 

lab. No. 

Sieve Size 

SpeciHc Gravity (SSD) 

A b-asion loss by 
l. A. Test,% 

loss of Weight by 
Sodium Sulfate Test1 % 

A bsorpti oo, % 

Remarks -··-· --·--.. --

PROPERTIES OF COARSE AGGREGATE 

T eted by 

_Checked by 

% Passing by weight 

~----

I 

"l.YI. 8-10 

Dote 

Dote 

Specifications 

.. -4 . 

I 

2.60 min. 

50 max. 

12 max. 

----

"" 11>1 ""'~ "~ ,~_1 00(1 
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Ecoqio!nl Irrigation Office~~·-

;-::· ~l.t.Ll.J.ti_cJn ;;,_;·.::.rtmen 

PrcJjert 

Lab~ No 

~ 
\~ 
~ 

COMPACTION TEST 

Tested By 

Checked By 

Date 

nate 

l Determinatwn N'>. ~~---~- -1-~- L_ []I~, J ' 
I DENSITY DE'TERMINA'l'ION 

1.11. 8-13 

D 7 

rter~ded c.c.l I I I I I I J I Nt.''>old + c_o_mpocted Soil lbs. I I 

l Wt-Mold lbs. 
--- --------------i 1-:t.Compactcd Soil lbs. 

Wet Density ..- --. 

Dry Density pcf. 

PENETRATION RESISTANCE DETERMINATION 

1 Needle No. I I I I 
! Area of Needle in~ I / ! i 
~erage f'eadinq lbs. -~ J 

I I 

;~-;;;:.ation Re;ist-ance psi. -r ------~--

1 ~!STURE DETERMINA't'ION ---

(can Ho. --------------+----+---
i1't. can -+ Wet Soil _____ _.:gm::_·+----f----j-----J----j--

.c • .,.,~,. ,., i I i. t±;~er : :: i---r---l I I 
Wt. Dry So1l . I gm. 

¥cisture Content • 

_ ~t~-=-~-~~- Size I I Hanmer WL , lb .. 

I Mold Size HaPtiT!er Fall , in~ 
>-----

No. of l.aver Compactive Effort ft-lb .. /ft3 

Flows/T~ayer 

nM.IItLU.~)/ 07 )6 lJOIJ. 

..... 



P-rqional Irrigation Office_.~ 

• 1.'11.8-12 . 

Poyal Irrtqation OeparLment 
. . . 

A'rTEREERG LIMITS TEST 

J>r·oj ect _ Tested by Dat;:> 

Lab, No~ Checked by Date 

-·;I~:;~-~;~~~-- ----·l- LIQUID LIMIT 

. , 2-- ,-+--,--T2·--=,--r-. 
m:~:Q_.____ ·---- -------- i -- _l - ~-t~ ---------

of Blows__ __ -r:· __ ~~' --. 
Can + Wet Soil __ - -

1 
2 

1 
wt. ~~ .;:-·orv_ Soil_==~- _ _ _ _ __ , _ ---~ 

of Wate;: _____ . ___ _ ____ =] 
ot...=_. --. ~-- - -~ ---+ -1 -- ---1 
of Dry S01l L -j·-- 1 -- - -[- --l 

~MOistur_e=--~- FLO: CURvE ~n LrQuro LIMI:-
1 

------- - - -- I 

• k 

B 
00 
'0 

~ 
~ 

5 

Liquid Limit (L. L.) 

L__ 

10 

No., of Blows 

Plastic Limit (P.L.,) Plasticity Index(P .. I.) 
-

n"_mJ.u.4J6 07 J6.9.ooi:i. 

-



R~ench and Laboratory Division 
Royal lrrigot ion Department 

GRADATION TEST 

Site of sc_reen 6" 3" 1 .1/7" ~~~ 
-w~;;-n ;-~tai-~d- --- ·---- ---_J _-----
\.lf.Ofpa·n---- -- · ·--- ---

w:_t_~l_:_ ret·a-tned _ ~ 

1 M.4-03 

-~--~~:_"__ 

---

~~-~et<J~ne~ __ ------ -----

Iot:Jl dry Wt. p<:SSltlg 
---+--

T;;r-total p.-,5$;-~ ---
______ _, _____ _ 

SIEVE ANALYSIS 

lested by ---··· ---- -- f "'~ • ..... - -- --- ·---- Reaark s 

. 

Screen ~!Jine~- Weight x r = ;: A total rarticle 
!flo. C!.lll. Ind. vassi~ passirrJ sizeD,r..•. 

\ \.)'j 
6 

-----~----
1.)6 

--i6 - -~ r---· 
1.13 

J() 0.6 -
O.j 50 

\ 100 0.15 
100 0.075 

''" I otal (O"JJuted by ·---- .. _________ Date . -------- __ 
- ----- - -- --- -------· 

HYDROMETER ANALYSIS 

Tested by _____ ·---------· . - -- ------------ -------------- H)'51ro•ter Ito. ___ ------------
Date _ .. - --- -·. - .. ---- - ---- Starting tilli! -- -

Ti~~e 15"'· HJd. HJd. Corr. xF:: % of total Par tical 
Ret~arks c. corr, ""' ""' passin;J size .. ~~.. 

1 •in. 0.037 
\ ., .. I 0.019 

19 •in. 0.009 
J60 ain. 0.005 

7 !w-.15 •in. \ 
25tr ,.lt5 ei n. 

Ca.puted by - Date -

""-11ll-U.266 01 )8.11.')00. 

--. 
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·1~~~~ I 
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0 
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f.:{'qion.l.l Irrig;llion Office...., ..... _ 

<·::_) 1 ~~rJ.cpL;_·.Jn ;;'-;··.::::!:trnen 

Proj cc:t 

LabG No 

~ 
~ 

COMPACT ION TEST 

Tested By 

Checked By 

'l.'VJ. 8-13 

nate 

nate 

r Dete=inotion ""· --~---~]~,~] 2 __ [_~_] __ ,_1~ I 6 I 7 J 
I DENSITY m:n:RMTNA'l'ION i 
f Water Added __ c.c. I __ j 

I-- i::_:_~:<bld + Comp?:_~_eC'd:'..:So~i~l--~l~b:s:_:·+---l----+---+----+---+----lf-----11 
L wt.Mold----~~-----'bs_:__ ______ _ ----f-------1 
j l'~t.Compacted Sui 1_ lbs. i __ _I ______ J _____ l------ ~-----1 
L Wet Dens' ty pcf.ll l f I __ --J----j 

Dry DenS1ty pcf. I 1 r r I 
PENETRATION RESISTANCE DETERMINATION 

NPc~le No-

' I , I I I I I . 
Area of Needle in. I -----~ 

1-Av_era"_e Feadinq lb~. --··t-· --~ -- _i 
Penetration Resistance ps>. 1 j I I _1_-----! 
MOISTURE DETERMINATION 

, Can Ho. _ _ _ ---+-----+-~- --r-- ----- ----~ ----+----f----1'-----1 
t~'t. can + Wet Soi 1 gm. + ----------

---- --------

t:2 ::.: ,., .,. :1 1 I fl I I l 
Wt. Dry Soil gm. 

Moisture Content • 

lb. ----j 
in~ 

Ma teria_l: Siz"___ I I Han-mer ~t. 
I Mold size Haflll'tter Fall 

----------
No .. of Laver Compactive Effort ft-lb./ft3 

Blows/T~ayer 

n".!llLU.~J7 07 36 Ooo 

........ 



Pcqional lrr-igation Offic-e •• ~ 

Poyal Irrigation Uepartlnent .({.~, .. ~ ,~_. .. ~.o/ 

A'l'TERBER(; LIMITS TEST 

1.'1'1. 8-12 

!'t-oj ect . Tested by Da t_c_ 

Lab~ No. Checked by Date 

PI.I\STIC 
-----,---

~-!~~;·- -r -- -- ~~;U!D LIMIT ~ 

----=:TTl! 'T~·----- -r l . - +----r-
1 2 L Trial No.. -l 

l Can No. __ _ 

No. of Blows 
1 Wt. Can "'!:__~et Soil 

2 Wt. Can~ _§Q!L____ __ . --r------t 
3 Wt. of Water ___ _ -=+ l 4 Wt. _pf can _____ _ 

Wt. of Dry Sol.l 
~ MoisiuZ.e 

~ 
£ • -" 
:l! 
~ 

5 

Liquid Limit (L. L.) 

'---

--~ -]---. ; --L __ t -r 
J -- - _] __ _ 

----- --· 

FLOW CURVE FOR LIQUID LIMIT 

I 

10 15 20 25 

No.. of Blows 

Plastic Limit (P.L.) Plasticity Index(P.I.) 
-

--- -

fi".1hl.u.~36 01 36 9.oo0. 

-



Research and laboratory Division 
Royal Irrigation Department • • 

1 M.4-03 

GRADATION TEST 

Size of screen b" l" , _, __ ,,,. ____ w~~ _ ~~-~~ 
------ l~ J=---

- ---±-- =--=r-~~---

SIEVE ANALYSIS 

Tested by __ :Jt 
Re~~arks --- ··---- -- r =- . - --- ---- . - ---

' 
Screen Wt. Ret~ined Weight 

~ r = % ;,f total Particle 
!!:o. "- wassinq passi nq sizeD.-. a. Cum. 1~. 

4 \.'15 
8 i\ 1.36 
16 1-1!! 
JO 0.6 

50 

l/ \ 
0.3 

-
100 0.15 
200 0.0'15 

Pao 
Total Co'llputed by --------- --------Date···-------------

HYDROMETER ANALYSIS 

Tested by _______ ------- . -- ----· -----------· HYJ~ro-.eter Wo. ___ ---------------

Date _ -··· ---- ----- ···- --- - - Starting ti• ----

Tille r !"'· HJ<l. HJ<l. Corr. ,r % of total Partical Re.arks c. corr. "'" md -= passing size .... 

1 •in. O.Jll7 
\ ifn. 1\ 0.019 

19 •in. 0.009 
160 •in. o.oos 

7 ?lr.15 •in. II 
25hr .~S 11in. 

c.op.tod by - Qate ·-

nl!.lh.l.u.z66 01 )!.11.')00. 

-. 
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r:cqio~1 . .1l Irrigation Office~-Q- ~·~ .•. 

~/ 
1.'11. 8-13 

· ;'i ~r!:"lclclt_;_._-m ;;,_;·.~rtme;1 

COHPl'I.CfiON TEST 

Project Testpd By Date 

Lab~ No Checked By Date 

r~-:::,;~~~~;:-::--- ~==[,=:_]~_;=]~ ,-j-' G 7 

1 DE"i!SITY f:•ETERMINATION:_ _____ -,-----,----.,----,----~---~---~---
~-~ter~~~~ c~c-

-+--+---+-- +-~----r .~;_,"':'ld_+ ~om;:cted Soil ---1-;;~ --j 

lbs. L Wt.Mold 

L-~~c=~~~:"''"- ---- ::: I 1 I I --+--~~~-J --~ 
-;;ry -;;;,nsity --~- pcf.l i I =r= I -+- i I 
PENETRATION RESISTANCE DETERMINATION 

Needle ,.,_ I I I r ___ J 
I 2 ! I i , 

Area of Needle in. I I f -j--- --~ 

! ~vera~e tceadi-~q -----"- lb~:__l------·- ~--·---.---!-- ----~--~- ---t-----!• 
L-Penet:ration Resistance ps1. J _l _ ] _j____j 
r~~:s:~~ DETERMINATION I -· 

r-:::::-:~~::-~S·o-~~1~-------- gm.. =i-T---···· l I f··-
f--- ___ ._·_· gm. I, ------ ------f ·· ·-

lit. Cen gm. - --- --1----f---- --1 
Wt. Water 

f------
Wt., Dry Soil 

t-1oisture Content 

gm., 
·-

gm. 

• 

Materi~l size --- -t=---lllanmer l<t. • lb.. I j 
~Mold S~ze H~cr Fall , 1n~ 

~ --- ----r 

t- No. of Laver 

Blo\oo.•s/r~ayer 

C~pactive Effort ft-lbJft 3 

n•cllll.u.&J7 07 }6 ooo. 

...... 



-
R("'qional lrriqation Offi<:"e •• ~ 

!Joyal Irnqat-i_on IJepartment • 
. 

·. 
1.'Yl. 8 -12 

A'ITERDER(; LIMIT~ TEST 

l'r·oj ect Tested by D,lt_,.-, 

Lab, No~ Checked by Date 

\=GEi;; No._ ==--- _ ~,:,~;r~r~r~~-.' -+, ' ;•~:"" '':n 1'-J 
Can No. _ __ _ __ __ ;g--r-
No. of Blows tJ= -~' ___ _ 1 Wt. Can + Wet Soil __ _ __ ___ --· _ 

2 wt.__sa~ + Dry ,;oii-==----- _ _ -+--- , _ -~ 
3 wt.ofWater______ ---t- --r- =1 

~;.,-~{~~So,-,-- -- u ru_ ---i~ -J- L--__ -r_ l 
FLOW CURVE FOR LIQUID LIMIT I 

mm 
• k 

" --" ~ .... 
:£ 
~ 

~ 
5 10 15 20 25 30 35 40 45 50 

Noo of Blows 

Liquid Limit (L.L.) ~------------4-Pl_a_s_t_i_c_Limi~-~~~~lasticity Index(Pol.) 

L_ 

mL11t/.U.~)6 fJ7 36.'}.[)00. 



Resoorch and Laboratory Division 
Royal Irrigation Department 

Size of screen 6" ---- . 

Wt. of pan~ ret<Jined 

• GRADATION TEST 

j" _1__1./l~ _ _j__l/11 

-~-~ 

3/8:~ -i llo._4 __ 

1--- ---w:ctPafi ---- --~- · 
_J __ ._ 

- ------

Cry V!. reta~ -~
Total dry Wt. p~s5itlo:J 

T;;r-totat p~SSi~ --

---+---~-

---+-~t==t-~=j~~-=t= 
SiEVE ANALYSIS 

1 H.4-03 

--~~-~---

tested by -----· .. - r = :4 . - -- ---· Re~Jarks • 

Screen Wt. Ret;.ined Wt!ight 
~ F = ~ Jf total P<~rticle 

!lo. c~ '"'· passi~ passi~ sizeD.~•· 

\ \. 75 
····-\---- ~-~ 

1\ 
-

z.J6 8 
f-i7,- -- f--· 

1.18 . f----· 
o.6 30 

50 t'\ O.j 

1/ \ 
-

100 0.15 
zoo 0.075 

''" lobi Co~~~puted by -------·--·· .... ·---- Date ________ 

1 ested by--·-

Date ____ _ -----

Ti-.e 'S .. · I .,.. 
C. corr. 

, •in. 
A;irn. 

. ,.. 
""' 

HYDROMETER ANALYSIS 

Corr • 
md 

H)'9ro~ter No. __ ------·-------··--~---~ 

Starting ti~ne ---------------

x f = 1t of ~ohll P_artical l leGrks 
pasSII'!J sue a. ~~.a 

O.JJJ7 

II 1 0.019 
0.009 
0.005 

~ I 
r~~ I I I I 
7 l;v-.15 •tn. 

15hr.4S •in. 

COIIp\lted by Date 

1111.1hl.U.266 01 )8.1L'i00-

~ 
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__________ . _____ ·---________ . _ ~tt_{.dbtphten.uJ 

!!nlt7oibphum~t 
---.-------------------------

F1ftlltttt wnru~ ~u.t l uaNn.t tot tnnn 

nttututttt}'~::ts.wll::onnu.a&ts.1Mltf1 

tlblb.,btQ 

nttnrutwna.I.H~U.tLU!JHttlt-ntt t-Gtl 
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FIEUJ DENSITY TEST 

( SAND CONE METHOD) 

"")jt;.'C! Featu~e 

h'S1€'d By :::om;>utcd By ... 

D<-1~;, . Dale ---- ---. --------.------· --------· ---------- -- T -----·- ---....___ 1 
i,·;-,nd C.-ll';)~~ltOfl Pet ~ ,...:-"cc_~---2~ 

/ . '""- ' ,.. 

!-,,,,f.,r (,' ~<lll<~ '1 f"Qr, · No " 
. 'r 11-

/// I j_- , __ ·-----~~~-- ' -
--~-:- , .__ . - r·r-· __.._.~ I 

I• al: ia• 

,_ ·.::._ -----,.--r , . / ... ?, 
--":i..; '"'""-......;..__,_ ~ .. :~-i:~.:;;.T .-

"- ---!...J-·/· 

Xr· t!y l-'1.1. 

I 
: •• t .,\.,,. • .. onl<'~11 ~~ 

r :;:;;. ''" . -- -f -+--+----r 
!---+- . --+---~~----~ L----

' - - I I ---~~'e --- ~-···· --·l I 
E~::~~:. --=i=--1-=-- I t . t ._,I __ 

I I ----- --4 . ---

I 

j·: itut~.: ltJ:. Sand ---
Wt f;.mrl Residue 

"'" J.=t=l =t--1 -i~~~-=-+--' \ - +- --+- -·-+---

r Wl ,.-
: < .<'-foil'). I •iit."JtiOn 

y· 
1------
! ...... 

'"'"'''"' '.:sed 
~-

-_I .ru1 ''' Cone 
- 1------

. -~~~ .~ ... ___ . --+----1 +--

... WI ~---~ ., >I Snit -i--, 
\ _:_··~'·"_'we.' -· I fi_T_] __ _ 
1•• ~-~ 1 1 Su :.•ry Dens1ty --1--- ~ 
,,-~-::;;,:;;;tioo -- I I I 

FILL MOISTURF. CONTENT 

,,::-.:::. '::~ . '1- L I I I 

[1Cw
1 

-.,.,.Wet 5<>
1 --~-- :t-+----r-----r~ 

i 1·1 WI Um' Dry Sell 

I'" ... w.,., 
'-=.:an 

~:'en Dry Soil I 
Mo.sttlre Content 

--- -- ._L__ __ J 

~. ""'"'"'"" ,·,ifu,.«~~' ,; ·•m.i•••' .. ,fu,,,.,· '"n1"'"""" .... ~ " 
1:1fum .·\~f!'U\Wf ,, --- -------

__ ] 

--. 





L nrw ~::t;~nflgU.tJ.L~ 
M.L LJru 1!!1 111.::L~~, e. ::t;~n n.13~ ~ IA.rtt1 u 
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~ 

~ 1 'LI fl!l'IJn'i fl 

1. 1<1~ 

2. :U11'11~1'U 
~ 

:U'lfl'i'l:Ua::Le!lfl (Fine Aggregate) I '111'!1!1 

m:u'l1<t'li1:::'V11'LI, lwn.566 

3. 'LI~mru1<1~.ff'LI~1~tlT\1'LI~ 1 ~'Vl~<1!l1.J 
d I ~ l 

4. m1:U(l'!J!J~n11'V1~<1!l1.Jfl!l 1 mmm 

5. tJ~:u1rui'<1~vh-ffLYillm1'Vl~<1!l1.J~!l 1 II11!J~1~ 
' 

6. ei'fl111'i1'Vl~<1ll1.J~ll 1 111'1ll~1~ 

7. 111'1malil'l~n11'V1~<1!l1.J I 11!'nR1'V1~<1!l1.J 

!'lru~n~ru:::bil'111::: 
' 

7.1 '!J'LI1~!'1a::: Gradation 

7.2 !'111:Uri1~,;1b'l11::: (SSD) Specific Gravity 

7.3 n11~~J1 Absorption (ll.i118"1'LI~i:l) 
7.4 \lll::n!l'UYI111'1eJ1'LIIII:::I.bm~L1.Jll1 200 Silt Test 

7.5 rm:u1l.i1.J~')'Vl~b~!l~"il1n<111fl'LI'Vl~cJ Organic Impurities 

7.6 neJ'LI~'UVI~!ll<1~b'Li11::: Clay Lump (n1i'i) 

VI1J1f!LVI\II 
' 

<t1.J.:U. 
4 v ' 

100 

2,000 

25 

730 

<t1.J.:U. Vl'itl'U!ll'ln11 

nn. 

1.J1'Vl 

:u1\111~1'LIYITi'Vl~<1£11.J I fi TV!~ <1 !l1.J 
~ 

<11'11.'Vl1t201 180 

<11'11.'Vl<t.202 200 

<11'11. 'Vl<t.202 150* 

<11'11.'Vl<t.30 1 180 

<11'11.'111<1.205 170 

ASTM C142 180* 

'Vl111'1m i~<1:U!'I!J'U n~\11 L U'U'VI111'1VII'J11.J Vl1nlll1!l~1~~.~~'Vl~<1!l1.J W1l:1.J'.h L U'U'VJ111'1~<1:U!'I!l'Un~lll 
' 

1.., .., do d11 , 1v~1tJv v 
Vll.b'U1.J SPEC mi'J b'l1tln1VI'U~111'1n11'Vllll!l~'Vl~<1!l1.JLL<t:::11!'11!'11'Vi~<1!l1.J VILU'U ml'lm1:U~nlll!l~ 
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• G~il\. 1 :Gil.1flG~fl.tl n.p. 1 ~ t::G:Gn. 1fl.i;1L~M11!l~_N n.::r._N lll~Ufl.Gblrtl<ll1_e. ~ l!llWG~il\.flG~fl.tl 

01£ 90Z'~IA·Mtl<l 

OZt ;;:oz·~IA.Mll<l 

ooz wz·~IA.Mll<l 

OtZ wz·~IA'Mll<l 

~ 

ll.GI<ll!llAL~ ll.GI<ll!llA_e. ~fl.LlltlllLrt 

IALil. 099't 

IALil. 0178 

·uu s-z 
LWflGn.Gtil\. ·rc·n.~ ooo'z ' ~ ~ 

h\llrriA"'1 fl""L"'ft
07
11\. 

lllt-\ 1~£oltfl~1~1 flL~ll~~LI<lfl. Lll.11G~fl.IA~blrtLtbl 9' L 

aullpeVIJ 

UO!SeJq\j Sa)aSu\j SOl l<li;!~~G11<lG~~G~bl11lt)lljll!l~~LU 17· L 

uorJ.dJOSq\j L_r.l!li!ltLU £' L 

1\+!lleJ::J ::>!Jpad5 (055) ::LM.1L,I'~l~rtw• ;;:·L 

UO!:j.epel:J :l~bll!lLfl.ll. t. L 

ssaupuno5 fl.IA~blrtLUo ll.G!<ll!liA z·9 

ssaupuno5 fl.IANortLW fl.GI<ll!l1Aftt 1"9 

~LflGllll 1 Glllfl.GI<ll!liALbiL~IllG ·9 I r1> I I ..... 

~L~Gl~ t G~ll.GI!I!liA~LUGt:J-1_e.~tlll<l_t.TULrt~[\ '<;" 

~LflGt.lll t Glllfl.GI!I!llA~LU~Gil.LlrtLUo '17 1 no 1 ~ 

fl.@l!liA_NI!lfl.ii\.L);J~L!'lfl.~tll!<l_t.TULrt~ '£ 
' ' ~ 



l.liil\11 
' 

iM'IIru 
~ 

2. :W1ill~_liTW m:w'!Jm.h~vnu, :w<Jn.566 

3. u~:w,rui'<~~rrru~,~n,'VI'W\11 1-M'Vli11iilil1J 
d I U I 

4. 1'111:Wfl'!J!Nn1~'Vl1'1iii<J1Jili<J 1 mm.m 

5. u~:w,ru1<~1'1mi'bvi<Jm~'Vli'1<~<J1J~<J 1 111'•€!~1~ • 
6. elill111'i1'Vl\11iii<J1JIIi<J 1 lli'1<J~1~ 

6.1 W'Vll'1iii<J1J 1'111:Wfi~'Vl"W Soundness 
0> 

6.2 'Vl\11iii<J1J fi11:W:W"Wfi~'Vl"W Soundness 

7. ~1£J<l~b~£Ji11n1~'Vli11iii<J1J I ~1R1A1'Vli11iil<l1J 

flUI<i'n~ru~bll'1'11~ 

7.1 fi11:W~1~,;1b'1'11~ (SSD) Specific Gravity 

7.2 n1~1(J!ilJ1 Absorption 

~1'1.1fi<J'I.In;fl 

11.1 col"' ""' ........ . 
7.3 n1~'!J!iliil!il1£JLmm<l<Jiilb<J~"il<liil Los Angeles Abras1on 

Machine 

7.4 fi11:Wfi~'Vl"Wuj<Jbb '!I 1 "Wiil1~<1~m£J 1 '!IL~ tJ:w'IJm villi 

Soundness by Sodium Sulfate {ihu) 

'VIl.JJ £J Lllill 
' 

<11J.:W. 
4 v ' 

100 

2,000 

4 

<11J.:W. 'VI~<J"W<J£Jn11 

630 

1,450 

v 
n<J"W 

1J1'Vl 

1J1'Vl 

l.nill~li1"\Jm i''Vlliliii<J1J 
~ 

iii1'1'1.'Vl<1.202 

iii1'1'1.'Vl<l.202 

iii1'1'1.'Vl<l.206 

iii1'1'1.'Vl<l.207 

l'i1'Vl!iliii<J1J 

200 

120 

310 

820* 

1-M~~1.j'!J"W1!il'!J<J~iMvnlJ1-M'i'lilb"il"W b,J"W iM'VIqj'!J"W1!il 20-30 '!I:W. (0.20-0.30 :w.l 'VI;<J 20-40 '!I:W. 

iJ
• v 

(0.20-0.40 :W.) L "Wili"W 



4 

~11Jfl!l'Uf1,fl 

1. l01!1l u.vi~fleJ'Un'ifl I Concrete 

2. 111ili~.Ji1U 01Tt1.'VI<1.211, ASTM C 293 

3. ~~1ru1'<1!1liu~J~n1~UiliL~'V!ill<1eJu 30 <1U.~. 

d ' ~ J 

4. 1'111~(1'!J!J~n1~'VJ\li<1!JU\ll!l 1 \ll'l!li'J1~ 
:; d... ... 

'I'Jf11'11~'VI~n1~L'VI Wi"el'I'Jf1~ 50 <1U.~. 
• .J 

6 bi.'VI~ ('V!ill01!lU<l!JU'VIeJ11'J 7 • 5. ~~1ru1'<1illffi'li'L~mm'VIill<1!lU~!l 1 ~1m.h~ • 

6. eim1rl1'VIill<l!JU~!l 1 'Qill (3 LLvi~) 

6.1 n1<i'~Bili'VI~~fl1~U!lf1 (Cylinder) 

6.2 n1<i'~m~~f1U1!'1fl (Cube) 

6.3 n1<i'~~ili'!Jmmu (Flexural Strength)* 

~Jm~ill • 

LL<l~ 28 l1J) 

240 U1'VI 

150 U1'VI 

150 U1'VI 

1. ~!l~~~uiitJ~<l'!l!l~LL vi~'V!ill<1tJU u.~<1t LL vi~ 1 ~muti'1uilll L 'ii1J 'W<1u LiitJu~11'Jui!l(1f1U~ tuJ1 ' . . 
2. 1ilii'J~11U'\ltf1\li'VJ\ll01!lUn1<i'~LL~<1t!l11'J~~~U 'iJJ1J11J 3 LLvl~ ' . 

1 4.J• .J ~-'"' 3. 1Jfl1ru'V! L iJ1J~11J'V!ill01!lUL Viilfl1Ufl~flru.f11'11 'ilt l.l.l Lf1Ufl1'VIili01!JU • • 
4. n1~'VIill01!lUn1<i'~~ill'!l!l~fl11J (Flexural Strength) 'iii!'VIill01!lU\111~fh~!l~'!l!lL~~L9i~Lvi1tfu 
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rtLit~LitltL~f\l,rl()lN ~ltt\1~11. ~N.!"ItttU~~tWil,t."lln ~~UrlG~ n~nLHlll~~~tll 
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I • 

•· 

111~1~UftfiMIJ1ru'i'allj~Ui1illia1nn,;1n11\'ll'lilllULW!!~tljjtiiim1 
U\JU~1Vt'hi1n>ll'!li!tl1Z\'111J il ~ / lo<t'<t'<t' IN"liJi'( \,\, ~lll11l1'1Jd lUI. lo<t'<f:'<t' 

~~1~U ~-----'i'ilf!~---l--------~--·~1VmttiiV~n11\'lflil~U 

1- -- i ;·., ; --- .. -- ------~. ~;··~- . 

- --"TI mmru.ffu~,~'h"u"'t" 
\'l~i101J 

.. 
A11lln~!l1011\'l~il!lU 

uimhmh~ 
- ··-------

I "' i \Y'?H.:.l.rv~ - ?t~l~~n~\\JlWn~ ( S~eoflc Gravity) 

· ! - ~11lJ~<t5u~ 1'1mA1D1ilD~D1lU~'U ( Fineness by Blaine 

'11'~1 d:'·J m(f:~n;i'U mo ?;u 

I Air Permeability Test ) 

- 1tVtnalri!li0110JVLI'l~€J1iia11U.I'II'IU1ltii"1lJ~ (Time of 

Setting by Vicat Test and Gillmore Test) 

L. 
I ., I l'I11!J 

---~--r -~- -~---------

Q"l ihJ.~Elm1~vrrn~ 

"'00 1lU.IJ. 

- rht\'1!i'l!l~V1lJaiPh ( Compressive Stren~h I 

--~-1 ~'U1flf'l1lt ( Gradation ) 

. - Fn1llch,~,j1tfl1t ( Specific Gravity I 
I - n11~.,u-1 ( Absorption ) . 

I ~·n~ui1~1~~tum1t1Jd i!loo ( Silt Test ) I I I . 

~
, - nBUfi1\JmB1~"i''-hlt (Clay lump ) 1 1- I 
- ililJlrum15tm'i6 (Organic lmrurities I 

-----~ 1 ~~-;tllfl~~~ .. ( Gradation ) - _ ~ ~J---:~~~~-~---- ----- -¥-1l!J.oo~~v.;;-·---
fi111JmOilllmt ( Specific Gravity l I I 

t t I 
- n11~~\Jl (Absorption ) 

YJtl'l ~,ooo (1\UJ. 

-rrmi~~\ii~ (!'basi::n ~La;~ h"a::nir-.,) 

- f'l'lllJR~l'lul,;)mL'Iilllvo1~t~~lJ'Ii'~l Yi>1 i 
--~· -~-~- L ---------

( Soundness by Sodrum Sucphate ) 



• 

--~-

ftloi -lit'! 

« ,:;utt1qj 

------
1111~Ril~i'lln vhlf'l !Jun7• f-. 
------~~--------

b Ammil'"l 

---- U11J11\1iuoh;1rhm.~otl~- 11111J5'!1e~n11t11'!ifil\J 
11tJa::LDVII!n11t111iiD\J 

- fn lUcie 

- 01~~~, 

~iillW1" ( Specific Gravity ) 

1 ( Absorption ) 

J - rn~ii~~ ~flE.fkA~t_hJ~rUiHl8Ub'\l~i'l (Los Angele::. Ab~·asirm) 
v:u1fr1U~L't'·..iltl11"l1'.~tJ:W~tlb\'·l:1 { Soun-:J11es:; t)y 

Sulphate I 

I 
I · H.-YUH'l-: 

Sodium 

------~--------- ·--------------
- n1~W Ui1J1ruth ( Water Content ) 

7t:t1Z~' 1m7nil,Y1 ( Time of Setting ) 

- ri11i'~li ( Compressive Strength ) 
·~ 

. il~t1~\1 

- tl'i:m 
!l~1nn1~1lU ( Residue Materials ) 

~~\Url~i!lJ11Jn171-if (Properly Quantity of Dosage) 

- rhfl~-5~ ( Compressive Strc:n~th ) 

'1-1~ ~n"i!::lJ Bfl ( Cyiinder) t<{1~ flm.nP.rl (Cube ) 
' 

- f1X~Ji'V1 ( Flexural Shen;:tlr ) 

t1fliiB\J fiBo1'10d1~ 
----' 

<iJOO ~tJ.JJ. 't'Jf1'1 ~.ooo fi\UJ. 

loco ~t11'i 

I>TIO i'ftJ.1J 
~ .... ' ..-.1 

~n'\ .. 1 ~1 DtJl~~ V/Vl'l ii'l?lti'Uio1fl 
:; ...... ctl 

fl~~'r1lJf11ll.~! l':'H.:\·~n'l 

' " .:to flU tJ_ fi'Bfl'i~ 

I 

I 
I I 

__ 1.___ __ _L ------ _l_ _____ j_ 

-------~---~-
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~-~----- .. ·-

1hfiu i'illj 11!li'I~Liiallm1\'lfl ii!J\J 

~ 

.; 

··-·-·------- ~------------------~ 

LI<~matml'il.Jflv\Jn~~ ~ IJ1~~BUJm ( Mass ) 

(~V:""'ll\JlVl) I ~ U ~~~~~.,.~1\J~VI ( 1 ension and U 

-'U~ll'll~vr-.hvA·J~r.~~l~~~u f11';:~\v:1ff..:nVl~ (Cold Bend Test) 

I ~ 0" . • 
. u)D l21J.Vt'.liJmnn11 (\~fl'lf .. .r);rlJ 

~'lJ 111 ~-~~~ w.h u~\J 6 nm n"u . ' 
1nnni1 .,b IJ1J. (~n~u1~) 

m~n~tlvmruu.n~m~nuliu ~ U.1~iii~u.n•1hu1ifl ( 1 ens ion and El 

~ nl11>i'l>ltif~Liiu (Cold Bend Test) 

1-----+- -+---~ 

« i - nw)fi~U1fl ( Nominal Size ) 
' 

~1<>L...,l\nu. ~•iii•~• 

~ nl~1<'1~~~<'1..ilD0~1vi ( Proof Stren 

' ~- ~----- ---- J-LL1•~~ (Tensile Strength ) 

~--~ ---- ---- -·- --------- ~~----"-------

' 
Q;O 

' .. .. ., .... 
flf'l.D -1i;!';~l 'VIf!f1lA fl'ilU~ 1n~t1 

'li~DLR~ll\Ja~n"~u.""~" ;; 
'l.~ (Gabion l<~ll Mattress) 

' ' 

~ nWll'l~\Jl~ ( Nominal Size ) 

~ u. ~•iii• ( 1 ensile Strength ) 

~ J,ml'n~u•<l~n~Mi.Riieu (Zinc co 

~ ~N:'!lJu'O\m~~lJ~!l' i'<'i.;. (Propert 

chloride cover) 

~-L~~- ·-'---- ----~-·--- -----~ 

on) 

-~-------

Jn) 

) 

-- -· --------~---------·. 

~ weight) 

of polyvinyl 

v;IJ11U~UJ1~fl1\IIJII\1X fl111Ja~a~n,~~anu 
'l'lfliiD\J t\vf1'1t1~1~ 

.., ' ... "' 
~ '\JEJtJn11 mo ~--u- ~nv 

~1\JTIJ "' Yiuu ?iu., '!I\J10\ 

1D il'tJ 
- "ii~Yd l~ i.llO ·· '::lo 1"1\.1 

t.~W-nrr~ rt:"'1tru ~e; lil 'ln.JlWl 
rr: ilu 

" - ~.nnni1 bo iltJ tm.J 
~'l\J1tl ~liru IJi£ lil~ 

~~-

l!l ~'U -

~---··~ 

ct .Yu 
~ 

i 
------~~---~~~~--~ ' 

G)oo ofiv~ tfitJVJn 1 \voo nfiil-~ 
I 

I 

I 

' ----------- __]_ ______ -··---·· --~ 



~ 

fl'19Y\J 1'ilfj 

t----t--~--y ---- -
tl1-l0'U'U1 '""' 

<ill<> u~'W1~1ii~uvlliu~mm~l'l 

f -+---c------- ----- --
1 0 ' ... I 'tJl.~lltiJ..H'lO'Ufl 'j' ~~ I '"~ 

I 

1
~--1------ -- -----

"'" ~u1v«"A~1"\I 
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