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"GJ<IJ~~ml~~~lii tJ(j1L L~mh ~lfl~tlf)mLtru H ±O _1 nl LL~flq]1 .Ja.Jlfl fl11d~8.Jm.mLLU'U~1U 
~~a.Jl~~ 

..... ~~" , J d.. ~ 
fll "l1"il tJU LtlH'll'Yl"fltJ"illn "il ."lItlULLflU ~~a.Jmla.J~~LmJt11 LL~~"fltJ~ln "il . Um"fl'll'~a.Jl 

~\lS1ml a.J~m'U a.Jl ~~a.Jnul.xtt11~lbJt11~"'mla.J~:: L~tJ t11 1.7, 1.9, 2.0, 2 .2 Lm~ 2.4 1t11 !J 
\) 

f) flmLUU~1u~~a.Jl~~f) .... m1G1S1ril~~w~L1~~t11lYhnu 18 N/mm2 LLm: 28 N/mm2 m'l~l~ 

m1t11LLYlU~U %\lm1t11~lmtla.Jl "illfl "il .G"mnil LL~:: "il .Gu~"fl'l5trlil tJ"fl f1{J1WlElUfl1 G1ij 

ri 1 a\l1'U LL "l'lel t11 LnUn11~vtlfl LL'U'U LLl;l~~ f)lm~G1~YJjl tJS1~l "GJ~~"'mla.J~:: Lil ~t11 LL(11 n~l \l"illfl~ 
nll-1U(j1 (2.0) ~~'i(j1 L~tJ\l 3.9 N/mm2 ~t11Lth-l~f)!Jl;l~ 10.13 ~\l'1 ~1~~1u~~a.J L~a.J 
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Abstract 

American Concrete Institure allows sand which hasfineness modulus 

different from mixed design ±O.l, if its more, the engineer would make new 

concrete mixed design. 

This research used sand form Khon Kaen which is mixed with sand from 

Nakomrachasima is more coarse. Mixed sand had fineness modulus 1.7, 19, 

2.0, 2.2 and 2.4. Concrete mixed designed for compressive strength 18 N/mm2 

and 28 N/mm2 and used gravel from Ubolrachatanee and Udonthanee instead 

of stone. The result showed more compressive strength than designed . The 

concretes which has different fineness modulus from 2.0 have compressive 

strength, in maximum, 3.9 N/mm2 or 10.13% even though mixed design are 

same. 
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'Y\TI~~l~~~3-J"f.l~n~~~l""'W h~~1"U . .J~~"f.l~n~ti1 ~~3-J1~1'l iim:;3-Jl'llml""'~-3 't~ 
LL.,..,~ ~.,..,ti~ ~~nf.l~l~'l:;'Y\~~f.lU'lru.~3-JU~~l~'1 'lltl~mltl L~tll~~mJtl8mLU1J~1U~~~ 
~18~n~~ LL~'Y\TI~m'l'ld,jf1 -;k~~~ml3-Jn~LihJ~LL~n~l~nuL~ Lritl l/,l~Y1TI~1~~U~hdl~ 
LLn~ 1 U'Yll ~tJ nu~iin'l ~ tJY1~~f.l1Jf11bJ~~~ml3-Jn:;L~tI~'llf.l~'Y\TI tI'Y\mA~~~'Y\"mJ'llmL""'~-3 'l.J 'II • 

JWJ1~~ LY1TI~'l:;'Y\~@U,,~,:jLLJn"~~L~m~,:jn~11LL~1 ~~J~~~~lLW~~:;~f.l~YlTI1J'ilf11k 
~~~ml~~~b5 tI~'lltl,:j'YlTI tI filLtl~tIU Ltl'OJ:;~~n~t)lil~~-ruLL1~B~'lltl-3"tltm~~8 ~l~ 1~ 

n1"i1l;vfihiif11IJA:,Rv(;J!/s·m"i1V 

L~f.ll.xtn~L~~~numJtJilu~~lumJtJWf11ml~n~L5 ~~'llf.l~TI ti ~-3 'lmm.41'Y\TI~ 
.,..,m1JLL~~~:;L5~~3-Jl~~~n~ ~1~8~TI~1~~~lmru. L1LL~1'jH:ih 'l~~f11G.J~~~ml3-J 

'II 

~:;L5 ~~~~f)~m1 ~~3-J'Y\TI tI~1~~~~1u~YilU1ru. L l' LL~1'Y\~~f)UY1TI tI~~~ ~~ 't~f11 ~~~~ 
'II 

ml~n~L5~~ ln~L~tI\I~~f),:jm1 'Y\TI~mmu l~"illmL""'~~ "il UmTI'1!~3-Jl (1"TI'1!) ~1U'Y\TI ~ 

n:;b5~~1~"illmL""'~~ 'l .'llmmntt *~~f11UJ~~~ml~n:;L~~~~-3d 
" 

Ymf.nJu'\.ULnu YmtJlt)m 

# 
.. 

%tit-l %f1t-l 
., 

%f1t-l 
., 

ASTM uU.f1t-l # UU.fl1-l %f1t-l 

a::a~ Il::a~ 

4 3 0.6 0.6 4 29 6.04 6.04 0-5 

8 5 1.0 1.6 8 55 11.5 17.50 0-20 

16 9 1.8 3.4 16 79 16.5 33.96 15-50 

30 85 17.0 20.4 30 127 26.5 60.42 40-75 

50 319 63.8 84.2 50 130 27.1 87.50 70-90 

100 68 13.6 97.8 100 46 9.6 97.08 90-98 

200 8 1.6 200 0 0.0 

Pan 3 0.6 Pan 14 2.9 

11~ 500 100.0 208.0 11~ 480 100.0 302.49 

F.M.= 2.08 F.M.= 3.03 
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KK 60%(PASS #4) + KK 40%(PASS #50) 

# 
.. 

'\.4\um %f11J %fi1J ASTM 

n::n:I.J 

4 0.0 00 0.0 0-5 

8 2.5 0.5 0.5 0-20 

16 4.0 0.8 1.3 15-50 

30 24.4 4.9 6 'J 40-75 

50 304.5 60.9 67.1 70-90 

100 144.5 289 96.0 90-98 

Pan 20.0 4.0 

11:I.J 500.0 100.0 171.1 

F.M.= 1.7 

~11J~~~~11~~~La~~ 1.8 't~~ 1 nmTI-hYl'fHJ'iJ tltm~ 50% e.J ~J .. JflU'YrrHJ lfl'fl'li 

50% 

KK 50% + KR 50% 
.. .. 

%f11J ASTM # '\.4'\.4.m-l %fll-l 

~::~lJ 

4 1.75 0.3 0.27 0-5 

8 2.0 0.3 0.58 0-20 

16 3.25 0.5 1.0B 15-50 

30 42.5 6.5 7.62 40-75 

50 4B4.0 74.5 82.08, 70-90 

100 104.5 16.1 9B.15 9O-9B 

Pan 12.0 1.B 

TIlJ 650.0 100.0 IB9.77 

F.M.= 1.9 
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2 ~1'U 

KK 10 + KR 2 

" %th:: 
0-

# uu.f11-J %m-l ASTM 

~:::m·J 

4 14.5 2.4 2.42 0-5 

8 11.0 1.8 4.25 0-20 

16 210 3.5 7.75 15-50 

30 1000 16.7 24.42 40-75 

50 363 .0 60.5 84.92 70-90 

100 82.5 13.8 98.67 90-98 

Pan 8.0 1.3 

i1~ 6000 100.0 222.42 - _._--
FM.= 2.2 

~'ht~~R~ml~R:::bi:hJrl1 2.4 LII1'<illf1nll"b'YIJl ~'1I8'Ubbri'U 1 0 ~1\.1 ~~~n'lJYlJl~ lml'6 

5 r;i'd'U 

KK 10 + KR 5 

# " %.11-1 o/illl-l ASTM UU.f1 l-l 

~::;\UJ 

4 170 2.8 2.83 0-5 

8 21.0 3.5 6.33 0-20 

16 26.0 4.3 10.67 15-50 

30 148.0 24.7 35.33 40-75 

50 305.0 50.8 86.17 70-90 

100 74 0 12.3 98 .50 90-98 

Pan 9.0 1.5 

ilJ..J 600.0 100.0 239.83 

F.M.= 2.4 
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.... t.J I t.J t .... I , 

1~ bb~~ 28 1~ mJl~~~ 3 mmm (~nmJ1~m~~nUl~m,n~l'~jl~ "1Im~ 15x15x15 "6J.-J .) 

11J.-J 9 cihm.h~ nf11 F.M. 5 f11 ril~-le)~ 2 f11 bbV1~~ml~ 2 bbV1~~ 11J.,J 180 ~'hmJl~ 

m:mbbUU~l~~G'lJ.-Jfltl~n~(jl (jllJ.,Jlfi'11tl~U~~~(jlnrn"'bL~~l(jl!:lritlG'l-h~ 1~~ 1~f11 . 
F.M. YlJl~ 2.0 l<?1~l~~G'lJ.,J~~d 

1. nl~~Wbb1~e)~ 18 N/mm2 1~~~;~~~ 260 nl~n~J.,J YlJl~ 590 nl~n1J.,J 

ml~ (~~~Umbl1:;~ml~L'f11n~) 1360 nl~n1J.,J Jl 190 ~(jl1 Jlm Pozzolith 

250 XRA 520 ~(jld ~lV1Wflf)~n~(jl 1 J.,J3 

2. nl~~'hmJ~e)~ 28 N/mm2 1~~~*1JJ~~ 345 nl~n1J.,J YlJl~ 565 nl~n1J.,J 

ml~ (~-l~UmL~~~~1't~btiln~) 1310 nl~n1J.,J Jl 190 ~m J l m Pozzolith 

250 XRA 690 ~(jl1 ~lV1Wflf)~n~(jl 1 J.,J3 

nl~~WbL1-le)~"1Itl~fltl~n~(jl Lrltl~1'GJ~~G'lmlJ.-J~~L5~~ (FM.) "1Itl~YlJlll LtJ~lIUltJ 
" 

1<1)~ 't~~l~~G'lJ.,JL~J.,J n~-ld 

Gravel from Ubolrachatanee : Strength 18 N/mm2 

Mix# A1 A2 A3 A4 A5 

F.M. 1.70 1.90 2.00 2.20 2.40 

#1 (3 Days) 14.62 14.72 14.23 16.98 15.21 

% (F.M.=2.0) 102.75 103.44 100.00 119.30 106.89 

#2 (7 Days) 19.92 18.25 20.00 23.45 19.83 

% (F.M.=20) 98.61 91.27 100.00 117.25 99.16 

#3 (28 Days) 23.65 24.53 21.88 30.72 26.00 

% (F.M.=2.0) 108.09 112.11 100.00 140.38 118.85 
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Gravel from Ubolrachatanee : Strength 28 N/mm2 

MlX# Al A2 A3 A4 A5 

F.M. 170 1.90 200 2.20 2.40 

#1 (3 Days) 24.14 24.44 26.30 25.32 25.32 

% (F.M=20) 91 .79 92.91 100.00 96.27 96.27 

#2 (7 Days) 28.06 30.52 30.81 30.62 28 .56 

% (FM=20) 91 .06 9905 100.00 99.36 92.68 

#3 (28 Days) 35.40 35.70 38.50 38.40 34.60 

% (FM.=20) 91.95 92.73 100.00 99.74 89.87 

Gravel from Udorntanee : Strength 18 N/mm2 

Mix# Al A2 A3 A4 A5 

F.M. 1.70 1.90 2.00 2.20 2.40 

#1 (3 Days) 15.70 15.90 15.31 15.31 14.42 

% (F.M.=20) 102.55 103.85 100.00 100.00 94.19 

#2 (7 Days) 22.T1 20.51 20.51 20.61 20.31 

% (F'M.=2.0) 111.02 100.00 100.00 100.49 99.02 

#3 (28 Days) 29.24 28.85 26 .92 25.12 26.70 

% (F .M.=2.0) 108.62 107.17 100.00 93.31 9918 

Gravel from Udorntanee : Strength 28 N/mm2 

MlX# Al A2 A3 A4 A5 

FM. 1.70 1.90 2.00 2.20 2.40 

#1 (3 Days) 29.24 26.60 30.03 31.20 30.91 

% (FM.=20) 97.33 88.56 100.00 103.92 102.93 

#2 (7 Days) 34.05 32.68 35.33 37.88 36.60 

% (F M.=2.0) 96.39 92.50 100.00 107.22 103.59 

#3 (28 Days) 44.55 43.37 44.46 43 .28 47.69 

% (FM=2.0) 100.21 97.56 100.00 108.60 107.28 
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L'ULn rn';;~t.bltJL~-ll'Ul~ *.Jm~'O.l :;dJ'U bYlll:;m 1flfl mbU1J~1'U~~~T1m.m1~ Vl~nm1mm 
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