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iaii 1 (75 ~::LbU'j,I,th::m)'IJ~1~ itl 1.1,1.2, 1.3n, 1.3'rl LL~:: 1.3~)

1.1 (10 ~::LL'j,I,'j,I,)

n1·Httl'IJ~f\l'Ylit\la1'1Z'nFin'M-1 94 ~'j,I, ~::LL'j,I,'j,I,LQ~~'rltl\lnl''.i~tI'lJL·yhn'IJ60 LL~::FhL~~\IL'IJ'j,I,3..J1IW'.ij1'j,1,

L'Yhn'IJ 10 'Yl1nnl''.in''.i::1iJ1~~::LL'j,I,'j,I,1wYl1\1~~~~'IZ'nFin'M-l'yh 1~LtJ'j,I, n-l':in'j~~1&t1n~ (Normal
distribution) 1iJ\I~1(;lth::3..J1(u (t(;l~Ttb(;l~\I~tI\I".itl~nl''.i~(;l LL~::hlltiL(;ll~3..J) 11

1. a1'1Z'nFin'M-1~~'j,I,~1~~::LL'j,I,'j,I,~ln1160 (1 ~::LL'j,I,'j,I,)

2. a1'1Z'nFin'M-1~~'j,I,~1~~::LL'j,I,'j,I,".i::'Yl11\150 ~\I70 (3 ~::LbU'j,I,)

1.2 (5 ~::LbU'j,I,)

n1".iritl~f1\1en~1".i'Yl~\I'Ylit\l n1'Yl'j,l,(;l11~tI'j,I,n~(;l~ltYl?ltl\la1fh~\Iel(;lhJ~ln11 240 ksc t(;l~~tl3..Jh1

n1~\Iel(;l1iJ1n(;}1t1~1\1 ~ln'h~1~n1'Yl'j,l,(;l 1(;l13.hn'j,l,ftl~~:: 5 ~ltrl:J~(;1~tI'j,I,n~(;1a1~113..J~13..J1".if;]1'j,1,

n1".il:J~3..J~tI'j,I,n~(;1t(;l~a1~1 L~ ~\1L'IJ'j,I,3..J1(;1".ij1'j,1,35 ksc trl:J~ (;11iJ::l?ltl\ltltlmL'IJ'IJri1'j,1,l:J~3..J~tI'j,I,n~(;1hi'a1

n1~\Iel(;lLiJ1'Yl3..J1~L'Yhh?

1.3 (60 ~::LL'j,I,'j,I,'t.J".i::ntl'IJr;i'1~n 30 ~::LbU'j,I" 'lJ 15 ~::LL'j,I,'j,I,LL~:: f1 15 ~::LbU'j,I,)

1.3 n. liJ\leJeJmL'IJ'lJri1'j,1,l:J~3..J~tI'j,I,n~(;11ia1n1~\Iel(;lLiJ1'Yl3..J1~300 ksc ~ 281'j,1, (;113..J16ACI

n1'Yl'j,l,(;lliy.jmm3..JtltlmL'IJ'lJl'Yllr;i'~1~'IJ(;}1 8 - 10 'll3..J.
q

laJYti~1".in".i::1iJ1~nnvJtI\lenn1A 'ltYi;'j,I,'rl'j,l,l(;lt(;1~(;l1 od'1
q

Q"I' d cve I cut:f

LL~::1~~3..JFJ(u~3..J'IJ(;1'Y11\1n1~.n1y.j(;11\1'1 (;l\l'j,l,

~113..Jcl1\1~1Ly.j1:: (~3..J(;}1~1LLi\l)

'rltl\l~'j,I,tlL3..J'j,I,~= 3.15 'rltl\l'Y1".i1~= 2.59 t1t1\1i;'j,I,= 2.73

~113..J'Yl'j,l,lLLU'j,I,

t1t1\1~'j,I,tlL3..J'j,I,~= 1,250 nn/~'IJ.3..J.

'rltl\l'Y1".i1~ = 1,611 nn/~'IJ.3..J. (el(;lLLU'j,I,) LL~:: 1,455 nn/~'IJ.3..J. ('Yl~13..J)

'rltl\li;'j,I, = 1,586 nn/~'IJ.3..J. (el(;lLLU'j,I,)LL~:: 1,370 nn/~'IJ.3..J. ('Yl~13..J)

Fineness Modulus 'rltl\l'Y1".i1~= 3.00

n1".i~(;li'IJ~113..Jt'j,l,t1eJ\I'Y1".i1~= 1.5 <Yo LL~::t1t1\1i;'j,I,= 0.5 <Yo



1. fh~\l5(;HUT'r'l3-l1£J~~EJ\leJ~1?l =
2. ~1£J'lJi1 8 - 10 T13-1ihl,fj'j,l>1InL'YU:Ufl(;l 1 d'1
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6. 'VI1U~3-I1fJ.lfjEJ\I'YI~1£J

U~3-I11?l~J'\I'VI3-I(;l£Jm1'U'YI~1£J =
U~3-I11?l~fjEJ\I'YI~1£J~~ EJ\IL!i'
~ ,

U 1'V1'ltnfjEJ\I'YI~1 £JEJ 3-1i1Cj1 LL"'\I =

iif-:iU I"1EJun~1?l~mJnLL'lJ'lJ'YIn 1~'lJ.3-I lil::~EJ\lL!i'u~3-I1fJ.l1fl(;li\ld
'I q q

UUt)L3-IUj;j" =..~U1 =



5
••• ••• co '1 d I ••• co" .¥ 2 20 0/ 120 0/1.3 TJ.lillnTJe:J1.3 n. rn 'Yl';ilt1 bb~::'VlUml;irnU'Ylne:Jl;i';il\1lil'h'l 3-lFl1l3-ltlU. /0 bb~::. /0

l'Il3-l~lr;1U lil\1'VlTJllil::t;i'e:J\1~~,xl ~1treJl;i3-lFle:JUn~l'I~\1b'¥hhbb~::t;i'e:J\1i\1'Yl';ilt1 bb~::i;U lm.lbrhh

,xlfbudlU~e:J ~1U'Yl';ilt1..
,xlfbubnu~e:J~lwt;U..
';i13-la:l,xl~1Ubnulwt;Ubb~::'Yl';ilt1 =
t;i'e:J\1~~,xl~1treJl;i3-lFle:JUn~l'Ib'Vl~e:J=

Fl. lillntl~3-ll[u1l;i~~lmun1';ieJl;i3-lFle:JUn~l'I'Vlit\1~nU1Flnb3-ll'l';i t~t1,xl'Vl,"n ~e:J
q ••

tlUtib3-lUr;1 355 nn 'Yl';ilt1 775 nn 'till, 1035 nn..
lil\1 Derive ~l'I';i ~1'Vl-run1';iFilU1[u'Vl15l'1';il~1Ut~t1tl~3-lll'1';i

bb~::l'li'~l'I';i~u FilU1[u'Vl15l'1';il~1UeJl;i3-l t~t11.11a.111'i1"iLLU'Ubb~::t~t11.11a.111'i1"i"R1a.1

b~e:JtlU 'Yl';ilt1 bb~::'tiU a:lFl[ul;i3-lU~~t;i'e:J\1Ul3-ll1'li'l'Il3-l~';i::ulu'ti'e:J 1.3 n.
•• q q



"lio-ri 2 (35 F1::LLUU'lh::mJtJ~1~ 2.1, 2.2 bb~::2.3)

2.1 (15 F1::bbUU)

i:lliJ:ij~~~eJ~m::'Y1tJ~t1 F1113-lr{13-ll'HH'Y11~TJeh'lF1t1un~[;lr{I1l~t1::1".iU1\1 [;ltltJLtJU~t11 Vi{t13-ltl5tJ1~~t1



2.2 (10 F1::LLUU)

E1~hJ1tJnl'mtJn 1?l1(Segregation) t1E1\1F1E1un~"Il;~(;r;h~E1E1::h ~~1L 'YI~lil1nEl:: h I?lEl'ULt1W~'E11

Yfr mm fi 'U1 tJ ~ EI

2.3 (10 F1::LLUU)

E1fi'U1tJ 16nl';jtl~u~~~1F1qj ~F11';ihi'lunl'n'YlF1E1Un~1?l (Placing) tu~mu~riEl~'h\llil~\1 ~lil::

~1 tJl;ll?ln1';iLLtJn 1?l1t1E1\1fbut:J ~3..J



'liB~ 3 (35 ~::LL'j,I,'j,I,tl".i::ne),lJ~1EJ 3.1 LL~::3.2)
3.1 (18 ~::LL'j,I,'j,I,)

n1".iU3..J~emn~(;l ~ElEl::h ~eJ~r;;Eln1".i-WIijJ'j,I,lLL".i\ler(;JEl~l\lhLL~::~ti'mm::'l.tT;h~1".iU3..JL~Elh ~1".i

u3..JEl~l\lh LL~::~1".iU3..J'j,I,1'j,1,L'Yhht'j,l,LB\ltl~u~



3.2 (17 F1::Lmu.)

n1';ju3-lF1eJu.n~(;l1u.~mu.~nmlf1\1 LLU\1hi' 2 Km~HlJ::~eJ n1';jL~3-lF1113-liu.l";LLnF1eJu.n~(;l LL~::n1';j

iJ eJ\1nU.n1';jL~I:.J'J 11iJ1n F1eJu.n~(;l 1iJ\11:Jn 11l1eJ~1\1 LL~~:: Km~Hu::'WfeJ 3-leJthnl:J tl1ll:J~\1Ltit!



io'ti 4 (35 F1::bb'l-l>'l-I>·l.h::nEJtJr;\1~ 4.1 bb~:: 4.2)
4.1 Derive ~1?l'Hh'VI-rtJn1~Fi1'l-1>1(u~1ti1i\l(;](;] 'VI~EJModulus of Rupture (MOR) "il1nn1~

'Y1(;]~EJtJThird Point Loading bb~:: Center Point Loading
1. Third Point Loading (10 F1::bb'l-l>'l-I»

4.2 t:i'1~1 MOR "il1nn1~'Y1(;]~EJtJti1i\l(;](;]t'l-l>~EJflEJ'l-I>b'YhntJ 45 ksc "il\lF11(;]F1::b'l-l>(t'l-l>'VI'\.b~~'l-I»

~1bb~\ln(;]tJ'l-I>~ntl'l-l>'Y1~\lm::tJEJ n~11\lt 'l-I>bb'l-I>1'l-1>EJ'l-I>~"il::'Yhh,~mJ'l-I>TJ'l-I>1(;]b~'l-I>~1'l-1>F1'l-1>~n~1\l1 5 'lf3-l
III cu cu cu cu

m1 30 'lf3-l it' bbl?ln~1Tin"il1mb~\l~\l111~t'l-l> t'l-l>n1~'Y1(;]~EJtJbbtJtJBrazillian Test (15 F1::bb'l-l>'l-I»



1011EJUr;11 'I.J:S3-l1CUJ1~(;l'ilJ1eJFleJun~(;l1 ~U.3-I
• 3/8" 1/2" 3/4" 1" 11/2" 2" 3" 6"('lI3-I)

103-13-112.5 3-13-1203-13-1 253-13-1 403-13-1 503-13-1 753-13-11503-13-1

3-5 205 200 185 180 160 155 145 125
8 - 10 225 215 200 195 175 170 160 140
15 - 18 240 230 210 205 185 180 170 -

'I.J:S3-l1CUvJeJ\leJ1n1fit

('Yo) L(;lEJ'I.J:S3-l1(;l'i 3 2.5 2 1.5 1 0.5 0.3 0.3

nl~~5~u~~~~~a~~aun~~ 5~~1~1u,rl~aTh3-lu(;]t~~,rl't'1,zn
~ 28 1U ~aun~~l~t~~l~n~~~l~ ~aun~~t~~l~m~~l~
nn/"lI3-l2 nny.Ja~a1n11"l nny.Ja~aln11"l

450 0.38 -
400 0.43 -
350 0.48 0.40
300 0.55 0.46
250 0.62 0.53
200 0.70 0.61
150 0.8 0.71

tJU1(;lL(;la(;ltJeJ\I'I1u 'I.J:S3-l1(;l'itJeJ\I'I1U1UaIll'rUL..;'\Ier(;lLLUU IJ1eJ'I'IU1EJ'I.J:S3-11(;l'itJeJ\IF1eJun~(;l
• ~1'1'1~UI011Fineness Modulus tJeJ\I'Y1'i1EJIJ11\1'JrlU

2.40 2.60 2.80 3.00
3/8" (10 m~) 0.50 0.48 0.46 0.44
1/2" (12.5 3-13-1) 0.59 0.57 0.55 0.53
3/4" (20 3-13-1) 0.66 0.64 0.62 0.60
1" (25 3-13-1) 0.71 0.69 0.67 0.65

11/2" (40 3-13-1) 0.76 0.74 0.72 0.70
2" (503-13-1) 0.78 0.76 0.74 0.72
3" (753-13-1) 0.81 0.79 0.77 0.75
6" (150 3-13-1) 0.87 0.85 0.83 0.81


