
- ..-
IO"MV 0~vV';) ~ 41 

H'I"f1:aUlIU 9.1"72'1 
1tl'Yl 
'" d

14/flFl. 2!158 

115~51 

.'f '" Q '1 'l iI <l d • I A' d ?I Ii].I' iI ~ 
u1l~iJ'WmllJ'WtllJt'Wm'j 'b'mH)nflf)'Wml'l\l~'Wll'Vl'Wm'jl'Vlflf)'WnHllu'Wtuf)tJ1-:lnll-:l'U11-:l 'Vl-:l 

i ii'" .1 '" iI <l' d.,j d 
'b'niJm'Ww'Wnu'j~j;y-:lfl 'Vll-:ll'Vll m~1lf)~'jtl j;y'WllJl~mi:l'W j;y'WllJnWl 1'Wf)-:l1l1nlJmllJj;y1t1-:l1lJ lli:l~ 

j;y~j;ylJmllJ~f)'W1! f)tln':l1nU 1'Vlflf)'W n11'l lli:l~j;ylm'jtlll1~tI'Wlll1 i:l-:l l1~iJll1~ tim 1111iJiJ 1~~1t1 1:Y1'W 
" 

d 0 (v ... 1&'..:9 'j/ .::::i ... I Q.I I I d Q.I .::::t GJ 'j/ I $I 'j/

'U i:l f) mm j;yl'H 'j iJu~ 'W tl-:llllJ 1l ~ lJmllJ j;y1 tI-:lllJll i:l~ui:l f)~ .fwmnnll lll'l ntl-:llJnu t 'b'-:l1'W fI f) 'W '11 1-:l 'W f) tI 
" 

d& d I 1.c9. ~ ~ dod d '.::::i 'j/ 

1'Wf)-:l1l1nlJ)lf1111~-:l nll'11 mm'Vll 1l-:llf)~1l'W 1f1~'Vl1l~'Vllmlf) n'Vl Vlj;ylJVlj;yl'W 'j~'I111-:lflf)'W m 1'l1li:l~tll-:l1 'Ill 

~1t1tl'W 1~ tlnWv11 '11lJ1 ntJ1-:l~l'j 1111fl i:llJiJ'W iJ ~f)nflf)'W n11'l ~-:l1l~ 1~iJ~f)nlliJiJ i 'I1lj~~mllJll~-:lm-:l. 
at 'j/ lJl 'j/ I d Q.I d d '.0::1 .... 1 ev I d ev d 

ll~~j;ylm 'j tl t 'b'-:l1'W t~l 'b''Wl~tl1niJiJ~f) nflf)'Wml'l niJ'U i:lf)n 1lI'llJmllJj;y1t1-:l1lJll~~ui:lf)~.flm'b''Wl~tl1

o "'.1 A' Q ~ d ~ '1 iI ~ Ii] Ii] iIiI <l d "'Ii] iI 
tll-:l j;yl'11'jiJ \l~'W'Vll-:ll~'W-1-:l f)n'Vl-:l t'l1'jtlj;ylm'jtl'U'W tl11lf)~ !~~1t1 'I1lJ1ntJ1-:lfl~lJ'U~f)nflf)'Wml'l'Vl!~ 

d I ~~ ~ I e::1'JJ d d~
1l~\! m'j tlnll lC)f~I'l'U~f)n (safety block) 1'Wf)-:l1l1nj;y1'W'Uf)-:l'l1lJ1 ntJ1-:l'Vli'b'j;y1lJ'U~f) nflf)'Wml'l'W'W 1l~ 

'lf1t1i:l~1l 'j -:l m ~ll 'Vl n v11 'l'l1'~mllJ ~~'11 V'Wll~~mllJl1~f)~J1 tI i'Wm'j i~-:ll'W j;y -:l 'Wf)n1l1m!'WV-:lI'i'f)-:l~. " 
mllJfI-:l'Vl'W~ f)nu i ~-:l1'W J-:lmtl'l'Wll~ ~il1t1'Wf)nf)lf1U 

.c9. J\I] <j) '<Ol tI Gt v Q.I d d dd I 'jJ 'l 
'l 'W mmml1'W !~f)f)mliJiJlllJ~lJ~'I1lJ1ntm!'I1l'11m~j;ylJniJ'U~f)nflf)'Wml'l'VllJf)tlllm 'W 

" 'JI •• 

li'f)-:ll'li:ll~ 1~tll~f)f)mliJ'Umtl~1'W'l'W'I1lJ1ntJ1-:l'l'1-:l'l1lJ~ I) mtl'l1'l4 ll'U'U l~llti mtl~11~hmn (1l'U'U~ 

~~ (lliJiJ~ 2) mmfl1f)-:l'l1lJlt1fjW (lliJiJ~ 3) lli:l~mmfl1f)-:l'l1mtl'U1n(lliJ'U~ 4) llt1'1i'lf'111'jllmlJ 

~h~1l~l1 ABAQUS j;y~1-:l11iJiJ~1~f)-:lm'j~iJm-:ln~5~ m-:ll~f)'W ll~~m-:l~m'U'Uf)-:liJ~f)nflf)'Wn'~1'l 

. . 
'U'Wl~'Uf)-:llln'Wn~l-:l 10 iJ~~llJl'l'j 1l~~mllJ'I1'Wl'Uf)-:ltJ1-:l 3 iJi:l~llJm 1~'jl~~m'jlfl~f)'Wi11!f)tI~iJ'~ 

lrlf)~nU~iJm -:ln~ll~~ll'j -:l~m'U 'j1lJ 111~-:l~~1f111lJlf1'W~1~j;y~lrlf)~m'j~iJm 1l1nlliJ'U~~-:l~miJ
" ." 

d d' 0 'j/ l.t:::::ll rI'JJ d 1J]jJ ~ 'j/ 0 .a..a. Q.I rI 'J} 

'Vl iJ'~'W'Wlmj;y'j 1-:l11lJ~ lJ~~1t1l'11i:l n !'jj;y'WlJ (stainless steel) lli:l1'Wlm Vl~I'lVli:lI'l.flWCV1'11lJ1ntll-:lI'l'Wll'U'U 

.,j """. <l .IA' d
1~f)'Vl~j;yf)'U j;ylJ'U 1'l1'l1-:l"1 1'l1lJml'l'j~l'WiJ i:lf)ntJ1-:l\l~'W (lJf)n. 2378-2551) Vli:l nU'Vl~j;yf)'U'I1lJ1ntJ1-:llJ 

j;ylJ'Ull~l'Wlf1Wcv1~ml'l'j~l'W nl'11'W~ H 1l1m!'W 1~'I11Vl~\9lJ1Wcv11C)fvl~'U~f)n 111'~-:l1'W1l~ -:l 1~tlm'j~m'W 

1lf)~ 'j tl tI'W 1'111~~v11m 'j'Vl~ j;yf)iJj;ylJU~mflj;y'WllJ~l-:l"1 1~f)1'l'j11l j;yf)'UmllJl1~ f)~J1t1'Uf)-:l nuH-:ll'W \9l1lJ 

ml'l'j~l'W~ nl'11'W~ 1~ tlj;y'l1-Wm1n1CV11'Wl'Wl'b'1~ 1l~1~'W 1~11 Vli:lm'j'Vl~ j;yf)'U1~'W 1111'l1lJlf1Wcv1~ 

m\9l'j~1'Wnl'l1'W~11 ~-:l~ ~lm'ji:l~~-:l'Uf)-:lm-:lm~ll'Vln (Force Reduction) ~f)tli:l~ 15 ~lm'j~iJi1''W 
~ C:l .e:. I d &' .a. 

1l'W1\9l-:l (Modified Vertical Deformation) 1.7 lJi:li:lllJm lli:l~fI1m-:llj;ytl~'Vll'W'Uf)-:l~'Wm(Friction) 0.59 

~lnJtlihrt.\'r'lU1n11
 

-n
~1n 

dJ ~ 1~ '\\ 
.. ~.I)).lJ.11~~\···~·1;t;i·1.~~)) 

) 
i,un~~"'~~LLa::~\l6i!'~~\l~Vll'\1V1tJ'~'~(J\{LLfl~~,,~t\ltttl 

Training05
Stamp



--""IIF"-----------------------

Abstract 

Nowadays, concrete blocks for ground construction have been widely used instead of 

conventional concrete construction in many applications such as a floor for activity, pavement, 

parking lot, playground and spOli floor. This is because of better appearance, less heat accumulation 

and easy for pattern modification. It is known that the further improved propeliies, such as product's 

appearance and safety, can be achieved with rubber blocks. However, rubber blocks are not 

commonly used as concrete blocks due to high construction cost. In this research, advantage 

properties of both concrete and rubber blocks were combined together to design a new product, called 

the "safety block". For this product, a concrete block serves as a base and a rubber block provides a 

soft and elastic surface on the top. This product can be used in both indoor and outdoor environments. 

This study was designed and built prototypes of rubber cap for covering concrete block to 

suit the concrete blocks that are already in the market. There were 4 designed namely; 4 pointed star, 

5 spots, X-cross shape and plus shape. To find the best design of rubber cap, the model of 

compression forces, shear and couple forces of the rubber cap and the concrete block were analyzed 

by ABAQUS program. The results of analysis showed that the plus shape design with 10 millimeter 

of central axis and 3 millimeter of rubber thickness was the suitable design of rubber cap because it 

had minimal movement when the compression force was applied and had the lowest stress when the 

couple force was applied. From this best prototype, the mold of rubber cap was made of the stainless 

steel to produce the rubber cap for testing physical properties in accordance with rubber paving blocks 

standard (TIS. 2378-2551). It can be seen that test results met all criteria of the standard. Rubber cap 

for covering concrete blocks was paved at a parking lot in order to perform the test according to the 

standards set by the International Association of Athletics Federations (IAAF). Testing results 

complied with the IAAF specification, i.e. 15 percent of force reduction, 1.7 millimeter of modi tied 

vertical defonnation and 0.59 of friction. 
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