
(9). flJ 1 :I .. JL tJ 'Uln 

1 utJ..:~utl"j~:l.nru ~ctctb na..:~~'V'Ib~aii bbCJ'U'I11 b ~-ewu1-ru f11"jszia:uvh "11..:~ m:ue:i'V!VJ1"j b~m U'U'VIth CJ fuiJV~"llau 
" 

1 'Uf11"jszia:u'Vi'11~:5'V~'Vi'1 bbCJ'Utl nu1J :5'V~~a:5'V~~1'1tl"j~~ 1U'I'lJtl"j~:IJ1ru ~ctctb b ~a:5' VIV11oW~ V~~tJ'U~'U'UVI'IiJ CJszia11'Vi'1 
~ , ' 

~1..:11 i1V1i'u 1 i1 'Uf11"j~a:uv\'1b~a~..:~n~11 1 wil1'U1'U'd'iim"j:5'V~~a1~Vl'~1'UVIc;laVJ~a1l ~1'U1'U ~r;n "j1CJ f11"j 
V .o::::~~t.d ..:::=-. ~ .o::::~it. G 

V~1CJ1fif11"j'VJ1'1m~n'Vl"ja'Un?l 

h 1~fltl':i~~'lf1 

f11"j:5'V~~a1~V~'I1'UVI~a'VI~a:u ,)1'U1'U ~r;n ':i1t.Jn1"j ~1CJ15f11"j'VJ1'1Bb~n'Vl"jai.1n~ 1urA~..:~if b~a~t'Yu~'U'U , . ' 
B'VIVI1':ib~auuu~ m1leJ'VIVI1':ib ~a 1 -if!. 'Uf11"j"lia1lv11b ~a~111 bbCJ'Utl nu11:5'V~~a:5'V~~1'1tl"j~,)'1tJ..:~utl"j~:IJ1ru ~ctctb ~ , ~ ~ 

r;n. Aru~:uu1l"Ua..:~~tl':i~?l'lf1'"i1~b~'Ua"j1fl1 

r;n. (9) ~tl"j~~ ..:~f1"i1 ~ b~'U a "j1 r11 ~a..:~ b tlu~:Um;u'V'I"U1 CJoW ~ V~vitJ"j::: m VI "j1fl1~a ~1 CJ15 n 1 "j'VJ1'1 B b~ frmai.i n ~ Af..:~if , , ' 
r;n. ~ ~tl"j:::~..:~f1"i1~ b?I'UB':i1fl1~a..:~ hib tlu~vinm:::u~a 111. uuru;u"j1 CJ~a~vi'..:~..:~1'U"Ua'I'V11'1"j1"ll f11"jbb~ ~ l~bb ~..:~ b i CJ'U 

" '\J '\J , cu '\J -

~mb~'J Vl~a hib tJu~vil~-ruCJ~"Ua..:~ f11"ji..:~1 ~i.i~uflfl~ Vl~auAA~ 5ub tlu~vi..:~..:~1um:u"j~b u CJu"Ua'I'Vl1'1"j1"llf11"j 
'\J , , " 

r;n.r;n ~tJ"j:::~..:~r1"i1:::b~'UB':i1fl1~a..:~ hib tJu~iiC.Jfltl"j::: LCJ"llU~1:ununu~tl"j~~..:~f1"i1:::b~'Um1fl1"j1CJ5u bb~ :::/VJ~a~a..:~ , " " 
hib U'U~iJCJ~tl"j::: LCJ"llU~11Jtl'U tl'U m ~'U~f11"j~ m VI nm'l~lb~ n·mai.i n~ ru 1'Utl"j~ f11Pltl"j::: n'JVI"j1fl1~a~'J CJ15f11"j 

" " 
'Vl1'1B b~ fl'VJ"jai.in~ Vl~a hib tlu~ m~vl1f11"jrJ'U b tJu f11"j-ilV~"U11'1f11"jbb "ll..:~-ilu"j1f11aci1..:~ b U'Ufi"j"j:IJ 

" 
r;n.~ ~tl"j~~'~ A"il~ b~'Um1r11~ a..:~ hi btlucrt~-ruban~'VIBVI~afl11:u~:unu "1t..:~m"Utln b~o hic.Ja11:ffum~ 1 'VICJ b 1 'Ubb~ 

" '\.1 , ~ 

-r~u1~"Ua..:~~tl "j:::~..:~ f1"V::: b~'U m1 r11l~:U Fhi'l1 ~~~:::~'VI B bb~ ~ r11 1:u ~:u nub -du11Ju 
"' " , 

r;n.ct ~tl"j~~'IA"il~ b~'Ua"j1fl1vi"i1~ b -if1 b tlu fi~ru ru1~a'l hi a CJL u~1u~ b tJucrl.li bb~V~..:~uru;u"j1 CJ-ru"j1CJ~1 CJ Vl~a 
'\J '\J IU IU 'U d.S '\J U 

bb~V~..:~uru;u"j1CJ1'u"j1CJ~1CJ hinn~a..:Jfl"j'lJfl'".l'U 1 t1~1"j:::~1ri'ru 
"' , "' 

r;n. b ~tl"j:::~..:~r1"i1~ b~'UB':i1fl1~"i1::: b -if1 b tJufi~ruru1~a'I~'I'Vl:::b UCJ'U 1 'U"j~'lJ'UBb~n'Vl"jai.in~"Ua..:~ n111uru;unm'lvi 
'\.1 '\J IU V ltl 

b 1u 1'11~-ifa1l~:5'V~~a:5' V~~1'1.fl1fl-r~ , ... 

r;n.lri ~tl"j~~..:~r1"i1~ b~'UB':i1A1vi"i1::: b -if1 b tlu fi~ ru ru1 ~a'l-ru~ 1CJ b~uc.huuru;ub~uc.h n m~ bb?l11 CJ1u b i'ubb~ f11"jfu 
'\J '\J IU 11.1 Ql 

~1m~ubb~fi:::Af'~"1t'~:U:u"fi1 hi bn'U?I1:uVJl1uu1'Vl fiiff ruru1m"i1-ru~1 CJ b tlub~'U~V~m~ 
'U 'U Q.l QJ 

~- bb uu1tl"j1CJf11"j Vl~B':i1CJfi:::LaCJV~Aru~n11ru:::m'V'I1::: 
' "" .,. 

"j1CJ~~LaCJV~~11lCJ'U1n n bbfl~ "U 'VlbL'Uu 

ct. "j~CJ~nm~1bU'Uf11"j 

01Vl'UV~V'U11fl1 hhi'aCJn11 <9l~o 1u t'YuLb~1uvutru"j1fl1i:!V~r1'1CJ 
' 

b. "j~CJ:::b1~1f11"jG"f..:J:UaUoW~VI 
V tJ I ....:. ~ QJ CV I QJ ~IV I I .:!1 

CJ"U1CJ~a'I~'I:UaU~'I"Ua'I'Vl b~'Ua"U1CJ ru Vl:U'JmUbb~~"ilVI~'I bbCJ'Un'V'I~VI Pl'UCJ'V'I~VI"ll1'1 m1la'VIVJ1"jb "ja fi'U'U 
" , 'U , 'U 

mrua:u~u'V!{ b"U~U1'1nami'aCJ m'lb'Vl'V'I:UVI1'Ufl"j .fl1CJ 1 'U ~o 1u t'Yu~V~"i11n1ufi'I'U11l 1uiffqJqJ1~a"U1CJtlU'V11'1 , , 
11'lff11';j 

lri. 'J'Ib~'U 1 unT~:5'V~~a 
'J'Ib~'U'I'Utl1:::111ru 1um"j:5'V~~a ,)1'\J'J'U ~. bo~,ctlni<9l. b~ U1'Vl (bn1~1'UVlnbb~'U~a'IW'U~1fam~V~~UbBV~'U1'Vl 

Vln~u?la'l~m'IA) (1 'U f11':i b?I'UeJ11fl1"i1:::~a'l b~'Ua11 fl1~V~-iJ'Ut>\'1 (Minimum Bid) hhJaCJ nl1flf'l~::: 

<9lo,ooo.o.o u1'Vl "i11m1m~~'lV~"ll~'ln~"jtJ"j~~~V~"j2flTb~~b~ua~V~"j1fl1Af'~~V~11tl~a'~b~'Ua~V~"j1fl1Af'~~~ 
<9lo,ooo.oo 'U1'Vl "i11m1fl1fl1'1'lVI'V11CJ'Vlb~'Ua~ 

()' 
~·. 

Vl:IJ1CJbVI~ ... , 



VI :JJ1 tiL VI V1 

~E;i'U 1\1;;11l.l1'm1\111ru LE;i'U8oUvf1~L ~'U Vl~voUVL!;i'UVLL 'U~ L~cn nu~1\I"U8'UL -uVJ-u8\I\11'UifL U'U~ntJ~ n~ru 'U 

8n~1 l~tJ1oUu~m1hh~rutJvll'U~LP!~ (EMS) 1vi'~LLt:.J'Un~~VI1 Pl'UtJi'1;;i~"li1\l n':lllelVIV111L~8 ()'U'U81ru8lJ~'UVIf 
'\J , \1 , 

LL"Ul\lf1~11'll L"UVJU1\In8mJeJCJ n1·HVI'WlJVI1'Ufl'J mo~oo 1 VI'JPl'Wvl'V!lJltJb~"U o l!J<r'~cf <r'k>k><r' 1 VI'J;;i1'JVIl.J1tJL~"U 
' 

o ~~(9)(9) ~~~(9) Vl~eJVI1\IL 1u1SZ~t9l"U8\Ifl8\ll1''WL~8 www.navy.mi. th/dockyard/quotation.html 

t~mu~Lm.J~l 1~u~v'U1l.l;;inr;'l\l~.:~ ~mJ\1~\1 LLr;'l~VI:JJltJL(;l"U LV11Pi''Wvl~&i~viv 1vi' , , 'U 

'U1l1L8n .:f~ th~51'Un11lln11 

'U1l1LVI ~ ('~- n11l.lfl11 

L'la•'l ~ 



(9). -ifarhvnJ~fl11lJlPlv\lnT) 

(9).(9) d~h.a:.J~vu1ru'l'I~1L ~'<i11tl'<i11 n~1\lth~L VIP! 'H~u.n1v 1 'Uth~L VIP! ~ii11 v~~ LBCJ~flru~ mHU~LuW1~ LL~~ 
' , ' q QJ .. q 0 

l11VI'J~1'U'1JB\lt:J~VIfltl.l'riVI1lJVIVI1\l'J1"!1n1'JnTVI'U~ 
"' 

<9l.tv L'iJ'U'IJB\llVIJ.i 1J.iLrhu)u LL~~1J.iLfl~1-ff'l1'UlJ1na'U 
tv. oUBfhVI'U~ 1 'Unl'JLG'i'UB'J1fl1 

'Jlfll.yiLG'i'UBLU'U'Jlfll'J'JlJfl1-r;lJ~fi1LfilJ LL~~fll-r;~'Uo, Vln"llii~ VI~B~:U'Ufi1'1J'U~\lfi\ILL~~UlLoU1LtlU ru G'it:n'U.yi 
~ I ' 

V~1llviVll\l'J1"!1m"JfhVI'U~ 11lJ~\lfi11i'~1~~'U1 ~\li'U~\ltl1\IH~1mL~1 1~~umi'ufi1mmVJl\lf'l~mm ci'1V1-ru 
' 11~nT)~"~Yill1L i11 'U11"!1mru1-:il'm , 

~ co: .at d cu dll .c::~>.Q.It.l.c::~o. 1.1~ v 0 d 
b11.<9l LLflt'lVIl~Bn Vl1BLBnG'111'Vl'J~UV111Bn'I~1LL~~/Vl1BU1~'Vlt:Jt:J~VI LL~~'l.h~LVlf'lt:Jt:J~VI W'JBlJVllLfl)e:J\!VllJl~ ' ~ ~ 

LLG'1~\11lcm~LB~~flruan~ru:mlw1~'1Ja\l~\1'1Ja\IV~1llvi'Vll\111"!1m"J!Pi'a\lm"J1~i~L:uu 
' 

bll.tv 11~~~ LB~~.ua LG'i'UB'V11\1~1'U L 'Vlfliifl LL uuvh~ LL uu 1 u~u.Ua LG'i'Ua n11tl1~ m ~1lfll~1 ~15m1Vll\l 
~:h~ n'V11viim11Pla\11~UV111B n~1 LL~~/Vl~au1,;'Vlcrt:J~VI LL~~tl"J~L 'Vlf'lcJt:J~V~1 ~-a'~ L:U'UVln11~ n11 LL~~~Pi'a'lil , " " , 

' " c::.l v v q 1.1 Q.lt,l -=1 «::: v d d dll 

11 ~~~ LB ~ ~ f:l nV~B\1 fl1Uf:ld'UVI1lJ'Vl'V11\111"lln11VIa\ln11 'J'JlJ'Vl\!VIeNlJ'Jl~~ ~ LB ~~VI 'J\1 nu LLflVI Vll~ B nV!'JB LB n611'J '\J 

"" 'VlLL 'UU 
' ' d d dll q .c:::tt.Cl.ltf q 0 

bll. m LLfl VI Vl1 ~an Vl1a La n611'J'Vl LLG'i ~\llJ1l>l 1;)1'U'1JB\l t:J~ l>lfl !11'rll>l1lJ'Vl'V11\l 11"11 nl'J n 1Vl'U ~ ... 
bll.~ Vlln 1liilLanG'11"JVlan~1'Utl1~naum1'W:u1"Jru1V~1lloUa bll.(9) - bll.bll 'V11\l"Jl"lln11'1JBG'1\11'U~Vltvi:u~ 1li-ru H 

"' 
'W:Ul'Jfill 

~- oUe:JfllVl'U~ 1 'Un11~\llJBULL~~l>l11:U-ru~G'1~ 

~-<9l cJ'1J1~lPle:J\IEJ'U~BlJ 1 ~'V11\111"lln11U1~\l'UB\l.yj~\llJBU 1tJ1Lfl'J1~v1Vl~aVI~~B\lnv'U-ru 111, otl11"11n11 LL~~cJ'1J1~ 
~ ~ 

lPle:J\ICJBlJfUnl1Vl'J1:UG'1BU1Lml~Vl1~~1-ffLfl~B\li1v'Vl~G'ie:JU LL~~15n1"J'1Ja\IVJ1\l'Jl'1Jnl'J'Vlln11Vl'J1:UG'ie:JU Vl~B 
.,. tf ~ .c:::tt. -=1 I IV I 

1Lfl11~Vlfl!11G'ilJUV1'1Je:J\161\1'1JB\l'V161\llJaU~\ln~11 
' 

~.tv Vl1 n'Vll\111"11 n11U1~\l'Ua\l mllvi~\llJaU 1 tli Lfl 11 ~v1Vl~aVI ~~ B\1 cr'U1CJ:U ~ lPl a\IU1~ \l'Uv\lviiJ fl !11fl1WB ~ 1\1 
~ ' 

L~81tl'Ul11Vl~LL 'Vl'UL vhilu:iJ1'U1'Uviu11 tl1Lfl11~v1Vl~aVJ~~a\l 1~~ 1lifi~~~fi11~ 1 ~\liu fl1~ 1 u (9)~ i'u UULL~ 
l'U.yi'Vll\111'1Jn11LL..ij\11~'Vl'JlU 

~- b11 Vll nthlnll'Jl~\l'UB\l.yicJ'UlCJ~\llJBU 1J.im\IVI1lJflJ1lJlPle:J\l nl'J'Ue:J\l'Vll\1 1l"lln11 cJ:ffvVI"J\11-JGZt\l~Vl5vi :U~ 1J.ifu d.J ~ ~ 

~-:J'IJm~u 1 umuh -duiftr'IJlCJ:U~lPlB\l~UUl~\l'Ua-:Jvirln!Pi't~\llJlL tl~CJ'UfllCJ 1 'U bo l'U 
~ ~ 

~-~ mruLU'U~'Urll:Ulnvil\ltl1~b 'Vlf'l ~'U1~:U~lPle:J\IU1be:JnG'1111u1llb -if1~'Urll (Import Entry) 1 UtlltlU~'Urll 
(Invoice) vl'J:U~\l:u-au 1 ~flru~m1:Wn1'JVI11:Ufu 1 'Ul'U~\l:WBU 

~- m1-ruth~ilu 

cJ'1J1CJ:u~!Pla\11~m1-rutl1~ilu~\l'Ua\ll>l1lll11m~1'U'1Ja\lu1,;'Vlcrt:J~V~ LL~~Pi'a'l1li.Uavn11 bllb~ i'u 1 umruvim1 
~ "' ~ 

-rutJ1~tl'U~\1'1Jti\!VIl:WlJ1Vl'J~1'Ul11nn-J1 bllb~ l'U cr'1J1~lPla\11~U:iJ1'U1'ULJm'1Jt~\lnl1-rutJ1~tl'UlJ1~1~ L~CJn11 
"' ~ ' 

futl1~tl'U 1 ~UU:Ulni'uvitr:ffa 1~-ru:wau 111 i11"11n11 fl1CJ 1 'Utl1Vl'U~ LJ~l~\lmh1 Vlln~\l'Ut~\1-vi-ru:w-au~\lmh'J 
~ 

ilm1L~a:wG'1nlwVl~mi1vVl1CJ 1li611~11fl1 i'l1'U 1~ ~~1~!Pi'-a\l~u~1L iium"J-:il~?i:'U~} 1 VI • ~bl Vl'U'1Ja\!Ln1 1 ~LLnVll\1 
11"llm1 n1~1u bo i'u '11uLL~1uVi1~-ruLL..ij\l:u1ncr~a1~v1lifi~fi11i~1CJ1~ 1'l-1\l~ 

~ ~ 
o· 

-:~ · b. uVJtl-ru ... 



-lv-

b. 'U'Vl'tH'u 

'\111 mJ'IJ1 tJ hi (!11J1~t1a'llJB'U~\I'l1 B\11~l1'U Vl1lJ~'V11\1~1'l1 f11~ fhVJ'U Vl cJ'IJ1 tl~ B\1'111~::: fi TtJ-fu 1 ~ crim U'U~1 tJ-J'tJ 
'II 'II 'II 

1tJBV1~1fam~::: o.lv (l"l'WEJ~~(!B\1) 'l1B'l~1fi'11~\l'llel\l~fl\lhJ1\il"fullv'U U'U5~:U1nl'WA1'UnTVJ'W~a-:JlJBUV11lJG1'runn 
"' , Ql QJ 

m~v11 Hnu'Vl1\1~1'llm~ ~ufi-:J1'u~cr'IJ1tJ 1~ti1~\l'IJa\llJ1a\lllau 1~bbrl'V11\1~1'llf11~t1n~a-:Jf01~u5lu 
'II 'II 

frl. b~au 1 'l1 m~'li'1~::: b~'W 
fri.C9l cJGffBVlml\1"/lT~::: b~'Ufl1~\l'IJB\11 '!Xbbncr'IJ1CJ b~Bcr~a h)f'Ulltl'U~\l'IJB\1 bbG'l:::Vl':il~f'U 11'[~tlfl':i'Unl'Ubb~l 

" 'IJ 'IJ 

frl.\v f11~"ii1tlb~'UV11lJ b~e:J'U 1 'll'if cr~a~::: le:J'I.J b~'UtJW~fb~'U~·hnm:::bb(!~1tJ-J''U'IJB\lcr'IJ1CJ l~CJVl':i\1 ~\l'ifcr'IJ1CJV1 nG'l\1 
'U Q.l 'U 'U 

b tJucj'fu.n1':i::: b~'W'VI~arhu1m':i~'W 1~ b~tll nun 1 ':i lBtJ ~5'W 1 m':i b ~tJ n bnu bbG'l::: f!u tJBll 1 '!Xii n 1':i~n b~'W ~\In~ 11~1 n 'II 

:il1tJl'Wb~'W tau 1 tJ\ll~Ju 

~. n~lleJ'Vl'V11~b ~a 'IJB(!\ll'W~'Vlt1 'U m~ tJ m~ n m':i:il ~~a 1 'Ufi'1.f\ld 'VI1 n hi1~fu m~a'Ul19i-:J'U'th:::ll1 ru~1 n , 



~'U'JO "ll. 
q Q.l cv J/ Q.l I o II ~q .ct. ~ c:. I' 

'Dtm:mW0f!illflO'clill~LQYJ1~01151®'1ltnG1~\11'Ul1{lf.ll1EH)aJ 511'\.JJ'U l!?ro 'J1CJ011 ®JEJ')i5011Yl1\ltlkflOYJAfJ'UOG1 

)1CJ 0111'61~\11'\.J')!l~f.l')!lfl f.)lJ 
' 

0 ... 0 

l11.JJCJ1J'\J 
c< ... 

nJ~'\J 11CJ011 511'\.JJ'U 11CJfl~ Lf.JCJ~ Lb~~flill~ O'clill~ bQ'I"J1~ 
' 

1. tfll1~GE~ovu ('lJ'W~nvu) 100 00. biJ'Ut:J~~ilrusnml.lm~~]1'U JIS G 2312 class 1 'V!~u 2 

- no1~'S~flu'UbJ11uEJfl11 90 % , 

2. t~')!l~~G1lJLvJv h&E~Af.l'U ('lJ'W~nvu) 50 00. L U'Ut:J~~ilrusnml.lmm]1'U JIS G 2302 No.1 

3. tfJ')!l~~G1lJLvJvt JLLlJ\IOJi1G1 ('lJ'W~nvu) 50 00. LU'Ut:J~~ilru'Vi'~1l.ll.l1m]1'U JIS G 2301 class low carbon 

Ferromanganese No.O 

4. L~')!l~~\10~~ ('lJ'W~Lbvl\1) 14,000 00. LU'Ut:J~~ilru'Vi'ml.lmm]1'U JIS H 2107 class special zinc metal 'V!~u 

class highest pure zinc metal 

5. Lfl')!l~f.)fljjLi1CJlJ ('lJ'W~Lbvl\1) 1,000 nn . LU'Ut:J~~ilru'Vi'ml.ll.I1~~!1'U JIS H 2102 Special class 1 .., 

6. Lfl')!l~~'\Jfl ('lJoW~LLvl\1) 500 on. LU'Ut:J~~ilru'l1ml.ll.I1~~~1'U JIS H 2108 class lA 'V!~u lB 
' 

.. 
7. Lfl')!l~~~~J ('lJoW~LLvi>~) 500 nn. LU'Uc.J~~ilru'Vi'~1l.ll.l1m~1'U JIS H 2105 class 1 'V!~u 2 .. 

/"' 
' 8. 'Vl€1\ILL~\1'\J~~'VlG ('lJ'W~LLvl\1) 10,000 00. L'U'Uc.J~~ilru'Vi'ml.ll.I1~~]1'U JIS H 3250 Alloy No. C 1100 'V!~u~ fi 

~ 

..::!' .0 . 



0 <V 
0 

'V1U1CJLJ'u "' <V fi11'1'U 1'lCJn11 :U'l'UTU ~'lCJrl~ be:JCJ\91 bbrl~~rur1 n'l::lru~ b~:rvn~ 

9. brJ'V1~~~~vJmn·-Je:J1'~Ae:JUb oJe:Ji ('tl'UI'1'V1rle:JI'1) 500 'V1rle:ll'1 b tlta: . .J~~Ji'ru'f1~1b~"OJ'itl~Tt.o~-ru1~bbnrtbb~~n1~~e:Je:Jn1'1l~1'W J1 t~Vl~ n~lJ 
' . 

Vltl'lbb~'l (Copper and Copper Base Alloys) 

- b U'WVI~ e:J~Vl e:J'l bb~'lm E.J 1 'W'\.J'i'i"JWe:Jrtv-le:J-rrt~:-J'l'Vl~miJ ~ • 

- iitJ~mruv-le:Jrtv-le:Jfrte:JE.J1'W'!h-1 14- 16 % 
' 

- t!~l.l1rufl1'i1-U 1 Vl~e:J~vie:JJ1tf!Vl~Vle:J'lbb~'le:J~1'W'li"l'l 75- 100 fitflnfl.l 
' 

10. brl'V1~~~~vJB~vJB1'~ABUbUBi ('1l'Uii1b~li1) 20 nn. b tl'Wi:-J~~Ji'ru'f1~1b ~"OJ'itl~1Vlfu 1~LLnrtbbfl~rh~~e:Je:Jn1"ll'~1 'W J1 1fl'Vl~n"lJ ' . 
Vltl'lbb(i)-1 (Copper and Copper Base Alloys) 

ut uy.j y.ju""u .... - b 'W fl'Vl~i:-J?IlJVltl'lLL~'lfl'U tl?l tl'i?llJflfl~ru~biJ'WL1J~flfllJ 

- 'U'I..n~hlbfi'W 5 mm. 

- iitJ~lJ1ru'v"le:Jrtv-le:J-rr~m11'W'li1'l 14- 16 % 
' 

11. m~n'Wn ('1!ill'1nmJ) 500 nn. LU'Wi:-l~~Ji'ru'f1~1lJlJ1~'i~1'W JIS G 2202 class 1 

12. b'U'UbVlh.!~ (Bentonite) 500 nn. b U'I.Ji:-J~~Ji'ru'f1~1Vl-rub ~l.l~rurtlJU&i'Ue:J'lVl'i1 mL '\.J'\.J'Vl~ e:J'Uti~ Green Sand 

-'~"oiiofiru.r.,""'"'~'" ""n.l090 •il• Sodium Bent~ 
~\ 

-.)1•0 . 



~1vl'\J I ~1tlf11~ lil'1'U'J'U Vl'l.hmT'\J 

13. I 1'~fi~'UG'i1Vl1'uvl'1A111JG1~m~LL(;1~rl1~~LLG1(;1fl bJ1L(;1Vl~fl~1JLVl~fl 
' ' 

200 flfl. 

14. I J1LLfl'J (Sodium Silicate) I 300 I f) f). 

15. ~~LLU~~G11J'V1~1tl (Dextrin) 100 flfl. 

"" "' ~1tJ(;1~L'iJtJ~LL(;1~Aru(;1 fl"clru~ Hl'Vn~ 
' 

bU'Wc.i~vui'ru'V'i'rl1VI-ruvhrr:m.JG'I~B1~bb~:.Hh\i'~u~~ n 1'W~1b~'VI~ mil.JL Vl~fl iJ 
' " Clil q Q.l -=1 

~1EJ~~bBEJ~V11-.lbV11'l'WI'l ~-.l'W 

- rJ Si02 B~L'W'1i1-.1 72-75% bb~~ Al203 B~L'W'1i1.:J 12-15% 

- ill'l11l.J~'W1~bn'W o.5 % - r1~1 Ph uEJ1'W'1i1.:J 6.o - 8.o 
~ 

I bU'Wc.i~v1Jlru'l1rl1b~~~th:;1'VI-ruvhbU\JV1~1EJ'VI~B 'UUVJ C02 Process iJ 
" ~1EJ~~bBEJ~Y11-.lLY11'1UI'l vi'-.1\J 

- rJ Na20 1~Ln'W 17.5 % b~EJU~l.l1m LLI'l~ Si02 h.ibn'W 35 %L~EJU~:l.J1111~ 

- ilm1l.JVI'W1Lb\J'W~ 20 °( B~Lt.1'1i1-.1 48.0 - 56.0 

- il~1 Specific gravity~ 20 °( B~Lt.1'1i1-.1 1.45 - 1.65 

b tl'Wc.i~(ll.tlru'l1rl1b ~~~tltl-s~LJl'VIbbU-.loVTJ 1 Yl~ b ~m ~l.l Aru~l.JU~'llB.:Jbb uu'VI~B 
~ ' 

'VI'S1EJ'UU~ Green Sand n~1EJn~bBEJ~'VI1~bl'liJ vl-.1,1 

- ilm1l.J~'W1~bn'W 6.o % 

- il~1 Bulk Density B~Lt.1'1i1-.1 28 - 42 lb/ft3 

- ilfi1 Ph ·~1u'" 3.0 i'~ 
"\)'~ . 



~lvlU 'jic.Jnl'j ~1'U1'U VJ,.hmru .. QJ 

'jiCJ'l~LvCJ~Lb'l~flru'l n~ru~ Llilvn~ , 

16. ... QJ ' 

bl.JVl'lfJ '1 f)f}eJ'fJ'l 200 ~~'j b tJw:.J~IIIJlrusvl'tltNb VIG1l~1b ~'il~th ~u1<fft-.~?ll.J?11~bf'l~ B'U~l bb 'U'UV111EJVI~€l 
~ 

flm1l.l'U~?IYJthJ~1n'i1 95.0 % 
' 

LU1VI'lvl.J'1liJ~LLl.mi1L~CJ 'U'UI~ 300 nn. 17. 1 1u dJ't.Jt.J~IIl.tlrusvi'bu1VImll.l~1b ~'il~U'tltJ1V1'U1~'ilhJ1.Jewn11 300 fitG1nfu ij 
~ ' 

" ~1EJG1~bBEJV1YI1~~Yif'liJf'l vr~u 

- vl1'il1f1l?l~bbl.lf1Ub~EJl.JUUn1'1Jvf (MgO) 

- YltJUruVI.fllJ1~'hM1n11 1,600 °( ' ~ 

- ~'tltJ1V1f'll1l.ln11~tJ1mU1.fl1EJtJunu~1tJ~l~ 40 - 45 em. 

- flf'll1l.J~~U~LtJ~l'l 53 - 57 em. 

18 I LUIVI'le:Jl.JL'lVI~'1liJ~m11YM ~1'U1'U 4 'j1CJnJ'j~e:JCJ 

18.1 LU1VI'le:Jl.JL'lV1~'1liJ~m11vM LL'U'U A 'U'U1~ 150 nn. 1 1u 1 uut-.~~~.tlru'i'i'b U1'1-1G1Ul.JbLG1~fu-J1LG1'1-1~'lliJI1l~1L ~'il~th.JtJ111l'U~~'iJ hluuvni1 
\1 ' 

150 nLG1nfl.J ~~1EJG1~LBEJI1lYI1'1LYif'liJf'l \il.:~d 

- vl1'il1ni'?111lm11vH t-1~u '1l~nUtJf'l1ftuvf 
' 

- YltJUruVI.fllJh1hi~1n11 1,600 °( 
' \1 

- ~'tltJ111lf'll1l.ln11~tJ1mu1mEJuunuEJ1u~l.:~ 36 - 40 em. 

- ~f'll1lJ?I-:JUEJLtJ~l-:J 44 - 46 e . / 
\1 ~ :!A~ 

~·0 



0 QJ 

0 I QJ 

"' QJ 
m~?Ju ~1tln1~ "il1'W1'W "v1'W1tl'W'U ~1tJ~~Le:JCJI?!Lb~~~ru~n'l3ru~ bu'V'l1~ 

18.2 bU1"v1~e:Jl..IL~"v1~'Uill?lm11vM bL'U'U A 'U'W11?1 80 nn. 6 1u L U'We.J~vu1ru•ri'L thvmBl.!LL~:::-suJ11m . .,:::'lJiJV~~1L ~~~tJ'lJ'W1V~us~~ 1l.l'11e:w n-l1 
" , 

"'=ll "' oQ[ oQ[ q Q.l .3 80 n ~ml.l 1J'mm:::LB~V'l'V11~L'Vlfl'Wfl V~~'W 

- vi1~1n1'?1~m11vH 'v'I~B 'B~flB'Wmflu~ 

- 'Vl'W~ru'v'liJil1V~1l.l'~1fll1 1,600 _
0

( 

- ii'lJ'W1V~fl11l.ln11~thmu1m~'WBflB~1'W~1~ 30- 34 em. 

... ~ I - l.lfl11l.l?I~BEJ 'W'U1~ 37 - 40 em. 
" " 

18.3 LU1"v1~e:Jl..IL~"v1~'llil~?Jm11~t?i LL'U'U A 'U'W11?1 10 nn. 6 1u L U'We.J~~Ji'ru'l'i'L U1'v'I~Bl.l LL~:::-suJ11"'v'I:::'UiJV~~1L ~lil'SU'll'W1V~U'S~lil1l.l'uu EJn-l1 
" , 

10 ii1~n1'l.l ii~1~~:::LB~V'l'V11~L'Vlf1Ufl vi'~if 

- vh~1n1'?1~m11vH 'v'I~B 'B~flB'Wm~1u~ , 

- 'Vl'WBru'v'l.nn1V~1li~1n11 1,600 °( , " 

- ii'lJ'W1V~fl11l.lfl11~u1mu1m~'WBflB~L'W~1~ 15 - 17 em. 

- ilR11u~··~1u'lioo 19 ;~ 
o\)1 tp ; 



~1~tl 'S1t!n1'S -..i1'U1'U Vt'l.hm!tl 

18.4 b'tJlov'lG'Itl:WLG'I'Vt~'Uill1lm11vJvi' bbtltl A 'U'U1l11 5 flfl. 6 1tl 

19 I tl'UVJ'ULvJ btl€!{ 43 
\1 

100 nn. 

20. I r1€l'Un~(llVJ'ULvJ btl€!{ 15 100 nn. 

"" .., 
'S1tJG'I~be:JtJl1lbbG'I~flruG'In'l!l'ru~ LO'Ifl1~ 

L iJut:.J~(IlJi'ru'l'iL ,r,~~'EilJLL~~~uJ1 'l~~~'ll'D~Hh ~~'Stl'll'U1V~U'S'S~ 'Wut1 EJni1 
" . 

5 nL~n~lJ il'S1EJ~~L~E.IV!Y11-!ILY1AUA ~.:~'if 

- 'l'i1~1ni'?!V~m11YH ~~€1 IB~n'EI'i.JA1fluv1 • 

- Yl'i.J~ru~!Jln~l1~1n11 1,600 °( 

- il'li'I.J1VIA11lJn11.:~t.hmu1mE.JutJn'EIEJL'i.J'li1.:~ 12 - 14 em. 
~ 

- ilm1lJ?I-!i'EIEJL'i.J'li1.:~ 15 - 17 em. 
" " 

L iJut:.J~(JlJi'ru'l'it!uYJ'i.J 1 YlG'11L~~'itl'll'DV~LL1X.:~ il'i1EJ~~L5EJV~Y11-!IL YJAUA ~'ld 
~ ~ 

- Yl'i.J'Eiru~.nm~l1~1n11 1,6oo °C . ~ 

- iJ Si02 'EI~L'i.J'li1-!i 48 -55 o/o 

- iJ Al203 'EI~L'i.J'li1'l 40 -50 o/o 

- iJ Fep3 1l1Lnu 1 o/o 

LU'i.Jt:.J~(IlJi'ru'l'iA'EI'i.Jn~(llYl'I.J1Ylri1L~~~t!'tlUV! Normal Strength Castles iJ 
'i1E.I~~L~E.IV!LL~~Aru«n~ru~LU'I.J1tl(ll1lJlJ1(1l'l'~i1'i.J ASTM C 401-91 class D . ~ 

21. ~1'Hr1~€ltlbbtltl'Vt~e:JVl'S1tJ (t:-.~'lm11vJvi''llill1lt:-.~~:wJ1) 100 nn. LU'I.Jt:.J~(IlJi'ru'l'i?I1'SLA~mJLLU'LJ~~'EIYl'i1EJ (t:.J.:~m11Yl{'tl11V~t:.J?IlJJ1) G'11L ~~'it! ..J 
'U 

il~1'i.Jt:.J?IlJ'll'EI-!I m11Yl{ ~~'EI A1EJ11uvi ~~'EI 'EI~iJtTlJ IB~m ~~'EI L 
" 

~-
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