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MANUAL FOR THE �“Y�” FEM/DEM COMPUTER PROGRAM 

21 49:;<=2*

1 INTRODUCTION 

>*&?*8*@"AB&3CD*E&3&)CFD&?@%C)C*CGCAC3)*AC)("D*#%"'%8A*DC?&'3CD*E"%*)(C*#5%#"?C*"E*DCA"3?)%8)&3'*?"AC*"E*
)(C*@"3@C#)?*CH#G8&3CD*&3*)( C*B""I*C3)&)GCD*J(C*!"AB&3CD*K&3&)CF0&?@%C)C*LGCAC3)*4C)("D/*B$*214536&781**

J(C*!"# $%&'( )*+!,*-... /*)"*)(&?*#%"'%8A*+>*#%"'%8A,*83D*?"5%@C*@"DC*?5##G&CD*M&)(*&)*BCG"3'?*)"*0%1*21*
4536&78*J(&?*@"DC*&?*#%"N&DCD*8?*#8%)*"E*)(C*B""I*C3)&)GCD*OJ(C*!"AB&3CD*K&3&)C*0&?@%C)C*LGCAC3)*4C)("DO1*
<)*&?*D&?)%&B5)CD*P<JQR9J *2:>*P2SS2:J>T* M&)("5)*CNC3*)( C*&A#G&CD*M8%%83)$*"E*
4LS!Q2:J2U<V<J>*" %*K<J:LWW*KRS*2*X2SJ<!9V2S*X9 SXRWL1*<3@G5?&"3*"E*8*#8%)*"%*M("GC*"E*)(&?*
@"DC*&3)"*83$*")(C%*@"AAC%@&8G*"%*%C?C8%@(*"%*")(C%*#5%#"?C*@"DC*&?*3")*'%83)CD*M&)("5)*85)("%Y?*M%&))C3*
CH#G&@&)*#C%A&??&"31*P(C3*%C?5G)?*5?&3'*M("GC*"%*83$*#8%)*"E*)(&?*@"DC*8%C*#5BG&?(CD/*8@I3"MGCD'CAC3)*)"*
)(C*85)("%*?("5GD*BC*A8DC1*
Source code is also provided, however you cannot use it unless you agree with the following: 

1) Copyright (C) 2000, Dr. Antonio Munjiza 
-,  This code is provided as part of the book entitled "The Combined Finite Discrete 

Element Method".*
Z, It is distributed WITHOUT ANY WARRANTY;without even the implied warranty of*

MERCHANTABILITY or FITNESS FOR A  PARTICULAR PURPOSE. *
4) Inclusion of a part or whole of this code into any other*commercial or research or 

other purpose code is not granted without author's*written explicit permission. 
5) When results using whole or any part of this code*are published, Y code must be 

mentioned and acknowledgement to Dr Munjiza must be made. 
6) Should you modify this source code, the Copyright (C) on the modified code as a whole 

belongs to Dr. A. Munjiza regardless of the extent or nature*of modifications. 
7) Copyright (C) to whole of any code containing any part of this code*also belongs to Dr. 

A.Munjiza.  
8) Any code comprising any part of this source code*must be called Y program. 
9) If you do not agree with these, you are not allowed to do any modifications to any part 

of this source code or include any part of it in any other program.  
*

* *
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2 INPUT FILE 

Data convention: 
[,  \8%&8BGC?*38AC?*?)8%)&3'*M&)(*4*83D*:*8%C*&3)C'C%*35ABC%?*&3D&@8)&3'*A8H&A5A*83D*8@)58G*?&7C*"E*

8%%8$?*5?CD*)"*@"3?)%5@)*)(C*&3@"%C*D8)8B8?C1*
-,  \8%&8BGC?*38AC?*?)8%)&3'*M&)(*<*8%C*&3)C'C%*35ABC%?1*
Z, \8%&8BGC?*38AC?*?)8%)&3'*M&)(*0*8%C*D"5BGC*35ABC%?1*
],  \8%&8BGC?*38AC?*?)8%)&3'*M&)(*0[*83D*<[*&3D&@8)C*"3C*D&AC3?&"38G*8%%8$*"E*D"5BGC*83D*&3)C'C%*

35ABC%?*%C?#C@)&NCG$1*
^,  \8%&8BGC?*38AC?*?)8%)&3'*M&)(*0-*83D*<-*&3D&@8)C*)M"*D&AC3?&"38G*8%%8$*"E*D"5BGC*83D*&3)C'C%*

35ABC%?*%C?#C@)&NCG$1*
 
One dimensional arrays: 
2*"3C*D&AC3?&"38G*8%%8$*<[ 2:>2SS2>_ [. `*@"A#%&?&3'*"E*[. *&3)C'C%*35ABC%?*&?*?5##G&CD*&3*83*&3#5)*

E&GC*8?*E"GG"M?a*
b>0b>0Lb<[2:> 2SS 2 >*[.*
**[*-*Z*]*̂ *c*d*e*f*.*

M(C%C* [.* &3D&@8)C?* )(8)* )(C* 38AC* &?* E"GG"MCD* B$* [.* &3)C'C%* 35ABC%?1* <[2:>2SS2>_. `* )"*
<[2:>2 SS2> _f`1*

<3*8*?&A&G8%*M8$*8*"3C*D&AC3?&"38G*8%%8$*"E*D"5BGC*35ABC%?*0[2:>2SS2>_ [.` *&?*?5##G&CD*&3*83*&3#5)*
E&GC*8?*E"GG"M?a*

b>0b>0Lb0 [2:> 2SS 2 >*[.*
**.1[**.1-**.1Z**.1]**.1^**.1c**.1d**.1e**.1f**.1.*

M(C%C* [.* &3D&@8)C?* )(8)* )(C* 38AC*&?* E"GG"MCD*B$* [.* D"5BGC* 35ABC%?1* 0[2:>2 SS2> _.`g.1[* )"*
0[2:> 2SS 2 > _f `g.1.*

 
Two dimensional arrays: 
2*)M"*D&AC3?&"38G*8%%8$*<- 2:>2SS2>_ - `_^̀ *@"A#%&?&3'*"E*)M"*%"M?*83D*E&NC*@"G5A3?*&?*?5##G&CD*&3*

83*&3#5)*E&GC*8?*E"GG"M?a*
b>0b>0Lb<-2:> 2SS 2 >*[-***-***^*
**[***-***Z***]***̂ *
-[*- - *-Z*-]* - ^*

M(C%C*[-*&3D&@8)C?*)(8)*)(C*8%%8$?*&?*%C8D*%"M*B$*%"M*+&1C1*)(C*%&'()A" ?)*&3DCH*%")8)C?*E8?)C%*)(83*)(C*GCE)A" ?)*
&3DCH,1* J(5?* <-2:>2SS2> _. `_.`g[/* <-2:> 2SS2 > _. `_[`g-/* <-2: > 2 SS2 > _. `_-`gZ/* C)@1* 2G?"*
<-2:>2 SS2> _[`_.`g-[ /*<-2:>2SS 2 > _[ `_[`g-- /*C)@1*

2G)C%38)&NCG$*)(C*?8AC*8%%8$*@83*BC*M%&))C3*8?*E"GG"M?a*
b>0b>0Lb<-2:> 2SS 2 >*-[***-***^*
**[***-[*
**-***--*
**Z***-Z*
**]***-]*
**^***-^*

J(C*E&%?)*35ABC%*E"GG"M&3'*)(C*38AC*&?*-[*M(&@(*&3D&@8)C?*)(8)*&3DCH*[*+)(C*GCE)A" ?)*&3DCH,*%")8)C?*E8?)C?)*
83D*&3DCH*-*+)(C*%&'()A" ?)*&3DCH,*%")8)C?*?G"MC?)1*J(5?*<-2:>2 SS2> _. `_.`g[/*<-2:>2 SS2> _. `_[`g-/*
<-2:>2 SS2> _.`_-`gZ/*C)@1*2G?"*<-2:>2S S2 > _[ `_.`g-[/*<-2:> 2SS 2 >_[ `_[`g--/*C)@1*

* *
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:8 AC?*"E*8GG*)(C*N8%&8BGC?*A5?)*BC*#%C?C3)*&3*)(C*&3#5)*E&GC*+D8)8*3CCD*3")*BC*?5##G&CD*E"%*N8%&8BGC?*#%&3)CD*
&3*&)8G&@,*8?*?("M3*&3*)(C*E" GG"M&3'*)8BGCa*

VARIABLE DESCRIPTION 

bh*@"AAC3)*hb* 23$)(&3'*BC)MCC3*bh*83D*hb*&?*&'3"%CD/*&1C1*&?*@"3?&DC%CD*8?*8*@"AAC3)*+D"*3" )*
E"%'C)*)"*#5)*?#8@C*BCE"%C*83D*8E)C%*)(C*hb,*

b>0b>0!b4 ! WJLX* 48H&A5A*35ABC%*"E*)&AC*?)C#?*
b>0b>0!b:!WJLX* 2@)58G*35ABC%*"E*)&AC*?)C#?*+@833")*BC*'%C8)C%*)(83*b>0b>0!b4! WJLX,*
b>0b>0!b0 ! iS2 >* 2@@CGC%8)&"3*"E*'%8N&)$*+&3*$*D&%C@)&"3,*
b>0b>0!b0 ! W<=!* 48H&A5A*?&7C*"E*@""%D&38)C*&3*83$*D&%C@)&"3*+?&7C*"E*#($?&@8G*?#8@C*j*

@"%%C?#"3D&3' *"5)#5)?*8%C*3"%A8G&7CD*5?&3'*)(&?*N8G5C,*
b>0b>0!b0!W<=K* 48H&A5A*?&7C*"E*E"%@C*&3*83$*D&%C@)&"3*+@"%%C?#"3D&3' *"5)#5)?*8%C*3"%A8G&7CD*

5?&3'*)(&?*N8G5C,*
b>0b>0!b0!W<=\* 48H&A5A*?&7C*"E*NCG"@&)$*&3*83$*D&%C@)&"3*+@"%%C?#"3D&3'*"5)#5)?*8%C*

3"%A8G&7CD*5?&3'*)(&?*N8G5C,*
b>0b>0!b0!WJL!* W&7C*"E*)(C*)&AC*?)C#*+?CC*&3*)(C*B""I*("M*)"*@8G@5G8)C*@%&)&@8GFA8H&A5A*)&AC*

?)C#,*
b>0b>0!b0!J<4L* !5%%C3)*)&AC1*&1C1*)&AC*8)*?)8%)*"E*)(&?*%531*
b>0b>0!b<! R9JK* R5)#5)*E%Ck5C3@$*j*CNC%$*?" *A83$*)&AC*?)C#?*@"A#GC)C*?)8)C*"E*)(C*?$?)CA*&?*

%C@"%DCD*&3*8*E&GC*M&)(*CH)C3?&"3*1$A*M(&@(*@83*BC*N&?58G&7CD*5?&3'*4*#%"'%8A/*
M(&@(*&?*KL4b0L4*\&?58G&7C%*8@@"A#83$&3'*>*#%"'%8A1*

b>0b>0!b<! R9J<* WC%&8G*35ABC%*"E*E&%?)*"5)#5)*8??"@&8)CD*M&)(*)(&?*%531*
b>0b>0!b<! R9JX* :5 ABC%*"E*@(8%8@)C%?*E"%*C8@(*35ABC%*&3*"5)#5)*E&GC*+E"%*CH8A#GCa*)(%CC*

@(8%8@)C%?*&?*Ck5&N8GC3)*)"*?&H*?&'3&E&@83)*D&'&)?,*

b>0b>0Lb4 LVL4* 48H&A5A*35ABC%*"E*E&3&)C*CGCAC3)?*+M&)(*E%8@)5%C*)(C*8@)58G*35ABC%*"E*E&3&)C*
CGCAC3)?*&3@%C8?C?*D5%&3'*)( C*%53/*("MCNC%/*&)*?("5GD*3")*CH@CCD*)(&?*35ABC%,*

b>0b>0Lb: LVL4* 2@)58G*35ABC%*"E*E&3&)C*CGCAC3)?*8)*)(C*BC'&33&3'*"E*)(&?*%531*
b>0b>0Lb4 LVWJ* 48H&A5A*35ABC%*"E*?)8)C*N8%&8BGC?*#C%*E&3&)C*CGCAC3)1*
b>0b>0Lb: LVWJ* 2@)58G*35ABC%*"E*?)8)C*N8%&8BGC?*#C%*E&3&)C*CGCAC3)1*
b>0b>0Lb4 LV:R ! 48H&A5A*35ABC%*"E*3"DC?*#C%*E&3&)C*CGCAC3)1*
b>0b>0Lb: LV:R ! 2@)58G*35ABC%*"E*3"DC?*#C%*E&3&)C*CGCAC3)1*
+,-+,-.+-/ .012! _4 LVWJ̀_4 LVL4 `*8%%8$*@"3)8&3&3'*?)8)C*N8%&8BGC?*E"%*8GG*E&3&)C*CGCAC3)?1*
+,-+,-.+34.056! QC8D*"E*8*G&?)*"E*@"3)8@)&3'*@"5#GC?*E"%*C8@(*E&3&)C*CGCAC3)1*
b>0b>0Lb<[LVXS* WC)*"E*#%"#C%)&C?*8??"@&8)CD*M&)(*C8@(*CGCAC3)1*
b>0b>0Lb<-LVJR* _4 LV:R` _4LVL4 `*)"#"G"'$*8%%8$*@"3)8&3&3'*3"DC?*E"%*C8@(*E&3&)C*CGCAC3)1*

b>0b>0<b4<!R9X* 48H&A5A*35ABC%*"E*@"3)8@)&3'*@"5#GC?*"E*E&3&)C*CGCAC3)?1*
b>0b>0<b: <! R9X* 2@)58G*35ABC%*"E*@"3)8@)&3'*@"5#GC?*"E*E&3&)C*CGCAC3)?*+8GM8$?*?C)*)"*7C%",*
b>0b>0<b<<L!KK* <3)C%38G*N8%&8BGC*5?CD*E"%*@"3)8@)*+8GM8$?*?C)*)"*F-,*
b>0b>0<b0 <L0<* <3)C%38G*N8%&8BGC*+)%8NCG*?&3@C*G8?)*DC)C@)&"3,*5?CD*)"*)%&''C%*@"3)8@)*DC)C@)&"3*

+8GM8$?*?C)*)"*8*G8%'C*35ABC%*&3*"%DC%*)"*)%&''C%*@"3)8@)*DC)C@)&"3*&AACD&8)CG$*8)*
)(C*?)8%)*"E*)(&?*%53,*

b>0b>0<b0 <L=R:* W&7C*"E*)(C*B5EEC%*8%"53D*C8@(*E&3&)C*CGCAC3)*E"%*@"3)8@)*DC)C@)&"3*#5%#"?C?*
+5?58GG$*[b^*"E*)(C*?&7C*"E*)(C*?A8GGC?)*E&3&)C*CGCAC3),*

+,-+,-3+-43 . 10! _4 LVL4 `*8%%8$*5?CD*)" *?)"%C*?G&D&3'*D&?)83@C*BC)MCC3*@"5#GC?*&3*@"3)8@)*

* *
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+5?58GG$*?C)*)"*7C%",*
+,-+,-3+343.57! _4 <!R9X` *8%%8$*5?CD*)" *?)"%C*3CH)*@"3)8@)&3'*@"5#GC*&3*)(C*G&?)1*

+,-+,-3+343.52! _4<! R9X`*8%%8$*5?CD*)"*?)"%C*)8%'C)*E&3&)C*CGCAC3)*E"%*C8@(*@"3)8@)&3'*@"5#GC1*

b>0b>0:b4 :R0<4* 48H&A5A*35ABC%*"E*DC'%CC?*"E*E%CCD"A*#C%*3"DC*+5?58GG$*-*&3*-0,*
b>0b>0:b::R0<4* 2@)58G*35ABC%*"E*DC'%CC?*"E*E%CCD"A*#C%*3"DC*+5?58GG$*-*&3*-0,*
b>0b>0:b4:RXR* 48H&A5A*35ABC%*"E*3"DC?1*
b>0b>0:b: :RXR* 2@)58G*35ABC%*"E*3"DC?1*
b>0b>0:b0 - :!!* _4: R0<4 `_4 :RXR `*8%%8$*@"3)8&3&3' *)(C*@5%%C3)*@""%D&38)C?*"E*)(C*3"DC?1*
b>0b>0:b0-:!<* _4 :R0<4 `_4:RXR` *8%%8$*@"3)8&3&3'*)(C*&3&)&8G*@""%D&38)C?*"E*)( C*3"DC?*

+5?58GG$*@"%%C?#"3D&3' *)"*53DCE"%ACD*?$?)CA,*
b>0b>0:b0 - :K!* _4: R0<4 `_4 :RXR `*8%%8$*@"3)8&3&3'*)(C*@5%%C3)*3"D8G*E"%@C?1*
+,-+,-7+-4 7$52! _4 :RXR` *8%%8$*@"3)8&3&3'*)(C*@5%%C3)*A8??*E"%*C8@(*3"DC1*
b>0b>0:b0-:\!* _4 :R0<4` _4:RXR` *8%%8$*@"3)8&3&3'*)(C*@5%%C3)*NCG"@&)&C?*E"%*C8@(*3"DC1*
b>0b>0:b<[:RUK* _4 :RXR` *8%%8$*@"3)8&3&3' *8*EG8'*&3D&@8)&3'*)(8)*8*3"DC*&?*"3*)( C*B"53D8%$*

+5?58GG$*?C)*)"*[*E"%*8GG*3"DC?*&3D&@8)&3' *)(C*B"53D8%$1*23$*3"DC*M&)(*)(C*EG8'*
?C)*)"*7C%"*&?*@"3?&DC%CD*3")*)"*BC*"3*)(C*B"53D8%$,*

b>0b>0:b<[:RXS* _4 :RXR` *8%%8$*@"3)8&3&3'*83*<0*"E*8*#%"#C%)$*?C)*8??"@&8)CD*M&)(*C8@(*3"DC1*

b>0b>0Xb4XSRX* 48H&A5A*35ABC%*"E*#%"#C%)&C?*?C)?1*
b>0b>0Xb: XSRX* 2@)58G*35ABC%*"E*#%"#C%)&C?*?C)?1*
b>0b>0Xb0 [XLKW* _4 XSRX̀*8%%8$*@"3)8&3&3'*?(C8%*?)%C3')(*"E*A8)C%&8G*E"%*E&3&)C*CGCAC3)?*E"%*C8@(*

"E*)(C*#%"#C%)&C?1*
b>0b>0Xb0 [XLKJ* _4 XSRX̀*8%%8$*@"3)8&3&3'*)C3?&GC*?)%C3')(*"E*A8)C%&8G*E"%*E&3&)C*CGCAC3)?*E"%*

C8@(*"E*)(C*#%"#C%)&C?1*
b>0b>0Xb0 [XLiK* _4XSRX̀ *8%%8$*@"3)8&3&3'*E%8@)5%C*C3C%'$ *i E*"E*A8)C%&8G*E"%*E&3&)C*CGCAC3)?*E"%*

C8@(*"E*)(C*#%"#C%)&C?1*
b>0b>0Xb0[XLlW* _4 XSRX*̀8%%8$*@"3)8&3&3'*N&?@"5?*D8A#&3'*"E*A8)C%&8G*E"%*E&3&)C*CGCAC3)?*E"%*

C8@(*"E*)(C*#%"#C%)&C?*+E"%*0[XLlW*Ck58G*ρ.8- /*E&3&)C*CGCAC3)*?A8GGC%*)(83*

8*&?*@%&)&@8GG$*D8A#CD,*
b>0b>0Xb0 [XLV2* _4XSRX̀ *8%%8$*@"3)8&3&3'*V8Am*CG8?)&@*@"3?)83)1*+λ,*
b>0b>0Xb0 [XL49* _4XSRX̀ *8%%8$*@"3)8&3&3'*V8Am*CG8?)&@*@"3?)83)1*+µ,*
b>0b>0Xb0 [XLXL* _4 XSRX̀*8%%8$*@"3)8&3&3'*#C38G)$*)C%A*E"%*@"3)8@)*+5?58GG$*-*)"*[..*)&A C?*

'%C8)C%*)(83*G8ABD8,*
b>0b>0Xb0 [XLSR* _4XSRX̀ *8%%8$*@"3)8&3&3'*DC3?&)$1*
b>0b>0Xb0 [X:2X* _4XSRX̀ *8%%8$*@"3)8&3&3'*8A#G&)5DC*"E*G"8D*8##G&CD*8?*CGCAC3)*?5%E8@C*

#%C??5%C1*
b>0b>0Xb0 [X:2K* _4 XSRX̀*8%%8$*@"3)8&3&3'*8A#G&)5DC*E8@)"%*j*8GG*8A#G&)5DC?*8%C*A5G)&#G&CD*B$*

)(&?*E8@)"%1*
b>0b>0Xb0 [X:2<* _4XSRX̀ *8%%8$*@"3)8&3&3'*)(C*&3@%CAC3)*"E*)(C*8A#G&)5DC*E8@)"%*C8@(*)&AC*?)C#*
b>0b>0Xb0 [X:2J* _4XSRX̀ *8%%8$*@"3)8&3&3'*8A#G&)5DC*"E*G"8D*8##G&CD*8?*CGCAC3)*?5%E8@C*

)%8@)&"31*
b>0b>0Xb0 [X:2n* _4 XSRX̀ *8%%8$*@"3)8&3&3'*8A#G&)5DC*"E*E"%@C*"%*NCG"@&)$*&3*G"@8G*H*D&%C@)&"3*E"%*

C8@(*3"DC1*

* *
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b>0b>0Xb0 [X:2>* _4 XSRX̀ *8%%8$*@"3)8&3&3'*8A#G&)5DC*"E*E"%@C*"%*NCG"@&)$*&3*G"@8G*$*D&%C@)&"3*E"%*
C8@(*3"DC1*

b>0b>0Xb0 [X:nn* _4 XSRX̀*8%%8$*@"3)8&3&3'*)(C*H*@"A#"3C3)*"E*H*8H&?*"E*G"@8G*@""%D&38)C*?$?)CA*
E"%*C8@(*3"DC1*

b>0b>0Xb0 [X:n>* _4 XSRX̀*8%%8$*@"3)8&3&3'*)(C*$*@"A#"3C3)*"E*H*8H&?*"E*G"@8G*@""%D&38)C*?$?)CA*
E"%*C8@(*3"DC1*

b>0b>0Xb0 [X:>n* _4 XSRX̀*8%%8$*@"3)8&3&3'*)(C*H*@"A#"3C3)*"E*$*8H&?*"E*G"@8G*@""%D&38)C*?$?)CA*
E"%*C8@(*3"DC1*

b>0b>0Xb0 [X:>>* _4 XSRX̀*8%%8$*@"3)8&3&3'*)(C*$*@"A#"3C3)*"E*$*8H&?*"E*G"@8G*@""%D&38)C*?$?)CA*
E"%*C8@(*3"DC1*

b>0b>0Xb0 [XWL4* _4 XSRX̀*8%%8$*@"3)8&3&3'*)(C*A8H&A5A*)C3?&GC*?)%C)@(1*
b>0b>0Xb<[XLKS* _4 XSRX̀*8%%8$*@"3)8&3&3'*E%8@)5%C*EG8'1*<E*'%C8)C%*)(83*7C%"*8GG*CGCAC3)?*

@"%%C?#"3D&3'*)"*)(&?*#%"#C%)$*M&GG*BC*#%"@C??CD*8?*E%8@)5%&3'*ACD&5A1*<E*&)*&?*?C)*
)"*7C%"*E"%*8*#8%)&@5G8%*#%"#C%)$*?C)/*3"*E%8@)5%C*#%"@C??&3'*E"%*)(8)*#%"#C%)$*?C)*
M&GG*)8IC*#G8@C/*&1C1*E&3&)C*CGCAC3)?*)(8)*8%C*8??&'3CD*)(8)*#%"#C%)$*M&GG*%CA8&3*
3"3*E%8@)5%CD1*

b>0b>0Xb<[XL;X* _4 XSRX̀*8%%8$*@"3)8&3&3'*6"&3)*#%"#C%)$*+&E*o.*6"&3),*
b>0b>0Xb<[XL4U* _4XSRX̀ *8%%8$1*<E*'%C8)C%*)(83*7C%"*B"53D8%$*3"DC?*8%C*A8%ICD/*")(C%M&?C*3")1*
b>0b>0Xb<[XL4:* :5 ABC%?*"E*?5@@C??&NC*AC?(*%CE&3CAC3)?1*

*
K&'5%C*[1*U8?&@*AC?(*

*
K&'5%C*-1*<[XL4:g[*

*
K&'5%C*Z1*<[XL4:g[[*

*
K&'5%C*]1*<[XL4:g-*

* *
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*
K&'5%C*^1*<[XL4:g--*

*
K&'5%C*c1*<[XL4:g-[*

*

*
K&'5%C*d1*<[XL4:gZ-[F*<3)%"D5@C?*6"&3)?*"3*CGCAC3)*CD'C?*)(5?*C38BG&3'*

E%8@)5%C1*

*
K&'5%C*e1*<[XL4:g][[F*WC#8%8)C?*E&3&)C*CGCAC3)?*E%"A*C8@(*")(C%*)5%3&3'*A C?(*

&3)"*8*(C8#*"E*E%8'AC3)?*&3)C%8@)&3'*M&)(*C8@(*")(C%1*
*

b>0b>0Xb<[X:Kn* _4 XSRX*̀8%%8$1*[*&3D&@8)C?*)(8)*8*E"%@C*&?*8##G&CD*)"*8*3"DC*&3*G"@8G*H*D&%C@)&"3/*
-*&3D&@8)C?*)(8)*8@@CGC%8)&"3*&?*8##G&CD*)" *8*3"DC*83D*Z*&3D&@8)C?*)(8)*8*NCG"@&)$*&?*
8##G&CD*)"*8*3"DC1*K"%*C8@(*3"DC*8@)58G*E"%@C/*NCG"@&)$*"%*8@@CGC%8)&"3*&?*
"B)8&3CD*B$*A5G)&#G$&3'*8A#G&)5DC*+?5@(*8?*0[X:2n,*M&)(*E8@)"%*+?5@(*8?*
0[X:2K,1*

b>0b>0Xb<[X:K>* _4 XSRX*̀8%%8$1*[*&3D&@8)C?*)(8)*8*E"%@C*&?*8##G&CD*)"*8*3"DC*&3*G"@8G*$*D&%C@)&"3/*
-*&3D&@8)C?*)(8)*8@@CGC%8)&"3*&?*8##G&CD*)" *8*3"DC*83D*Z*&3D&@8)C?*)(8)*8*NCG"@&)$*&?*
8##G&CD*)"*8*3"DC1*K"%*C8@(*3"DC*8@)58G*E"%@C/*NCG"@&)$*"%*8@@CGC%8)&"3*&?*
"B)8&3CD*B$*A5G)&#G$&3'*8A#G&)5DC*+?5@(*8?*0[X:2>,*M&)(*E8@)"%*+?5@(*8?*
0[X:2K,1*

+,-+,-9+3491-.! _4 XSRX̀*8%%8$*@"3)8&3&3'*<0*"E*CG8?)&@*D8A8'C*?)8)C*N8%&8BGC/*?8$*7C%"*M&GG*
&3D&@8)C*)(8)*E&%?)*?)8)C*N8%&8BGC*&?*CG8?)&@*D8A8'CD/*"3C*M&GG*&3D&@8)C*)(8)*CG8?)&@*
D8A8'CD*&?*?C@"3D*?)8)C*N8%&8BGC/*&1C1*?)"%CD*&3*)(C*?C@"3D*@"G5A3*"E*)(C*8%%8$*
0-XLVWJ1*

b>0b>0Xb<[XJ>X* _4 XSRX*̀8%%8$*@"3)8&3&3'*)(C*)$#C*"E*C8@(*#%"#C%)$1*<3D&@8)C?*)$#C*"E*"B6C@)*)"*
M(&@(*)(&?*#%"#C%)$*&?*8??"@&8)CD1*K"%*&3?)83@Ca*

F[*-0*AC@(83&@8G*H/*$*D1"1E1*3"DC*
[*#G83C*?)%C??*CG8?)&@*)%&83'GC*
-*%&'&D*)%&83'GC*

* *
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Z*6"&3)*
]*#G8&3*?)%C??*?"E)C3&3'*)%&83'GC*

p>0R<J* <)*&?*8*@"AA83D*)"*CHC@5)C*)(C*#%"'%8A1*
p>WJRX* <)*&?*8*@"AA83D*)"*?)"#*)(C*#%"'%8A1*

!
!
,!:;<=%>?@!=@;A@*<!(B!*!@?B?*@:8!:;C?#!"B!B%:8!(>!C;?B!&;>!<*D?!*&E!:8?:DB!;F!>8?!(&=%>!C*>*!*&C!G(HH!

%B%*HHE! :@*B8! (F!>8?! (&=%>!F(H?! (B!&;>! :;<=(H?C!=@;=?@HE#!3>! (B!?B=?:(*HHE!B?&B(>(I?!>;! I*@(*JH?B!B>*@>(&A!G(>8!
H?>>?@B!$!*&C!7K!G8(:8!:;&>@;H!CE&*<(:L*@@*EL!B()?B#!M;G?I?@K!B8;%HC!*&E!;F!>8?!I*@(*JH?B!&?:?BB*@E!F;@!>8?!
=@;:?BB(&A! ;F!>8?! ';J! J?!<(BB(&AK!<?<;@E!*HH;:*>(;&!F;@!>8*>! I*@(*JH?!<*E!&;>!J?!=?@F;@<?C!*&C!*!%B%*H!
@?B%H>! (B! =;(&>?@L! >E=?!:@*B8#! N?! *CI(B?! >8*>! F(H?! A?&?@*>(;&! J?! >*D?&! (&! B>*A?B! F@;<! >8?! F(H?! G8(:8! @%&B!
B<;;>8HE#!18;%HC!>8?!=@;A@*<!@%&!F;@!F?G!>(<?!B>?=BK!(>!%B%*HHE!F(&(B8?B!G8;H?!';J#!28%BK!(>!(B!*!A;;C!(C?*!>;!
@%&!*!';J!F;@!B*E!4O!>(<?!B>?=B!*F>?@!?I?@E!B<*HH!<;C(F(:*>(;&!;F!(&=%>!F(H?!(&!;@C?@!>;!*!B;@>!P>?B>Q!>8*>!(>!(B!
:;@@?:>#! 18;%HC! I*@(*JH?! &*<?B! J?! G@;&A! (&! >8?! (&=%>! F(H?K! *HH! I*@(*JH?! &*<?B! J?F;@?! >8?!G@;&A! ;&?! *@?!
@?:;@C?C!(&!>8?!F(H?!,><=#!RE!H;;D(&A!*>!>8(B!F(H?K!;&?!:*&!B??!G8*>!I*@(*JH?B!,!8*B!*::?=>?C#!

!
!

EXAMPLES 

J(C*E"GG"M&3' *CH8A#GC?*8%C*#%"N&DCD*&3*)(C*D&%C@)"%$*38ACD*J9JRS<2VW1**

Example 1: THE BRICK IMPACT AND 
FRACTURE PROBLEM (see in the book) 
To run this problem double click the file 
�“Brickfst.y�” located in the folder 
�“Tutorial\Examples\BrickFinest�” from 
Windows Explorer. 
After running the above example, Y will 
produce a series of output files with extension 
.ym. These are postprocessed using M 
program.  
The easiest way to activate M is to double 
click on one of the .ym files. 

The corresponding results on the screen are 
shown below. 

*
2GG*&3#5)*@83*BC*E"53D*&3*E" GDC%*

qJ5)"%&8GrLH8A#GC?rU%&@IK&3C?)s*
*

*

* *
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*

*

U%&@IE?)1$*&?*)( C*&3#5)*E&GC*@"3)8&3&3' *8GG*)( C*&3#5)*D8)8*E"%*)(C*8B"NC*#%"BGCA1*J(&?*E&GC*&?*8G?"*G&?)CD*&3*
)(C*)8BGC*?("M3*BCG"M1*

bh*JLWJ*<:X9Ja*US<!l*U2S*hb*
b>0b>0!b4 ! WJLX*****[e..^*****b>0b>0!b:!WJLX*.**
b>0b>0!b0 ! iS2 >**.*
b>0b>0!b0!W<=!**Z..*
b>0b>0!b0!W<=K*.1^Ct.e*
b>0b>0!b0!W<=W*[...C t.c*
b>0b>0!b0 ! W<=\*-.1.*
b>0b>0!b0!WJL!*.1^CF.]**********
b>0b>0!b0 ! J<4L*.1.*
b>0b>0!b<! R9JK*******Z..**
b>0b>0!b<! R9J<*.*
b>0b>0!b<! R9JX*]****
******************bh*CGCAC3)?*hb*
b>0b>0Lb4 LVL4***[.Z[[**b>0b>0Lb : LVL4*Z-*
b>0b>0Lb4 LVWJ***-**b>0b>0Lb:LV WJ*-**
b>0b>0Lb4 LV:R***]**b>0b>0Lb:LV :R*Z**
b>0b>0Lb0 -LVWJ*-[*-*.*
*
*
b>0b>0Lb<[LV!K*Z-*
**F[*F[*F[ *F[*F[ *F[*F[*F[ *F[*F[ ****F[*F[ *F[*F[ *F[*F[*F[*F[*F[*F[*
**F[*F[*F[ *F[*F[ *F[*F[*F[ *F[*F[ ****F[*F[ *
b>0b>0Lb<[LVXS*Z-*
***.*.*.*. *.*. *.*.*. *.**
***.*.*.*. *.*. *.*.*. *.**.*.* .*.***
***[*[*[*[ **-*-*-*-***
b>0b>0Lb<-LVJR*[-**Z*Z-**
*[]*[ ] *[] *[] *[^*[ ^*[^*[^*[ c*[c*[c*[c*[ d*[d*[d*[d*[e*[e*[ e*[e*[f* [ f *[f* [f*
*-]*- ] *-] *-] *-d*Z. *Z[***Z] *
*[**.**-**Z**Z**-**]**̂ ** *̂*]**c**d**d**c**e**f**f**e*[.*[ [ *[[ *[.*[ - *[Z*
*-Z*-. *-[ *-- *-c*- e*Z-***Zc*
*.**-**Z**[**-**]**^**Z**]**c**d**^**c**e**f**d**e*[.* [[** f*[ . *[-*[ Z*[[*
*-.*- [ *-- *-Z*-^*- f *ZZ***Ẑ*

*

* *
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*
*
*******************bh*&3)C%8@)&"3*hb*
b>0b>0<b4<!R9X***Z... ..**b>0b>0<b:<!R9X*.**
b>0b>0<b<<L!KK**F-*
b>0b>0<b0<L0<***-..1.*
b>0b>0<b0 <L=R:**.1^**
b>0b>0<b0 [<LWV*.**
b>0b>0<b<[<L!:**.**
b>0b>0<b<[<L!J*.**
*********bh*3"DC?*hb*
b>0b>0:b4 :R0<4*-*b> 0b>0 :b:: R0<4*-*
b>0b>0:b4:RXR*[.^.. *b>0b>0:b::RXR*Zd*
b>0b>0:b0 - :!!*-[*-*Zd*
F-^.1.*.*
F-^.1.*[. .*
F[cc1cd*.*
F[cc1cd*[..*
FeZ1ZZ*.*
FeZ1ZZ*[. .*
.1.*.*
.1.*[ ..*
eZ1ZZ*.*
eZ1ZZ*[. .*
*****[cc1cd*.*
[cc1cd*[..*
-^.1 .*.*
-^.1 .*[. .*
F-.e1ZZ* .̂ *
F[-^1.. * .̂ *
F][1cd*^.*
][1cd*^.*
[-^1..*^ . *
-.e1ZZ* .̂ *
****F^.*[..*
^.*[ ..*
^.*- ..*
F^.*-. .*
.*[^ .*
F[c.1]*.*
F[]f1] *.*
F[^-1]*F[.*
[c.1 ]*.*
[]f1 ]*.*
[^-1]*F[.*
***F-.Z1-*[[.*
F-[[1- *[. .*
F[f^1-*[. .*

* *
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-.Z1-*[[ .*
-[[1 -*[. .*
[f^1 -**[ ..*
b>0b>0:b0 - :!<*-[*-*Zd*
F-^.1.*.*
F-^.1.*[. .*
F[cc1cd*.*
F[cc1cd*[..*
FeZ1ZZ*.*
FeZ1ZZ*[. .*
.1.*.*
.1.*[ ..*
eZ1ZZ*.*
eZ1ZZ*[. .*
*****[cc1cd*.*
[cc1cd*[..*
-^.1 .*.*
-^.1 .*[. .*
F-.e1ZZ* .̂ *
F[-^1.. * .̂ *
F][1cd*^.*
][1cd*^.*
[-^1..*^ . *
-.e1ZZ* .̂ *
****F^.*[..*
^.*[ ..*
^.*- ..*
F^.*-. .*
.*[^ .*
F[c.1]*.*
F[]f1] *.*
F[^-1]*F[.*
[c.1 ]*.*
[]f1 ]*.*
[^-1]*F[.*
***F-.Z1-*[[.*
F-[[1- *[. .*
F[f^1-*[. .*
-.Z1-*[[ .*
-[[1 -*[. .*
[f^1 -**[ ..*
*
b>0b>0:b0 - :K!*-[**.* .*
b>0b>0:b0 [ :4!J**.*
b>0b>0:b0 - :\!**-[*-* Zd**
.*.*
.*.*
.*.*

* *
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.*.*

.*.*

.*.*

.*.*

.*.*

.*.*

.*.*
**.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
*.*F^1ê*
*.*F^1ê*
*.*F^1ê*
*.*F^1ê*
*.*F^1ê*
**.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
.*.*
**.*.*
.*.*
b>0b>0:b<[:RUK**Zd*
[*[*[ *[*[ *[*[ *[*[*[ **[*[*[* [*[*[*[ *[*[ *[**[*[*[*[ *[*[ *[*[ *[*[**[*[* [*[* [*[*[*
b>0b>0:b<[:RXS**Zd**
Z*Z*Z*Z*Z*Z*Z*Z*Z*Z**Z*Z*Z*Z*Z*Z*Z*Z*Z*Z***] *]*]*]*]**]*]* ] *]*]*]*]* ]*]* ]*]**
bh*"5)#5)*D8)8B8?C*hb**
b>0b>0Rb4RQ>W*[*b>0b>0Rb: RQ>W*[*
b>0b>0Rb0RQ>X*.1..^*
b>0b>0Rb0[ RQ>!*[**
[1.CtZ*
b>0b>0Rb0[ RQ>K*[**
[1.CF.c**
b>0b>0Rb0[ RQ>W*[**
.*
b>0b>0Rb0[ RQ>J*[**

* *
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.*
b>0b>0Rb0[ RQ>n[**
*.*
b>0b>0Rb0[ RQ>>*[**
.*
b>0b>0Rb<[RQ>J*[**
[^**
bh*#%"#C%)&C?*hb*
b>0b>0Xb4XSRX*d**b>0b>0Xb:XSRX*d***
b>0b>0Xb0 [XLKW*d*
*Z1[^Ct.c**Z1[^Ct.c***. *.*.*Z1deCt[c*Z1deCt[c*
b>0b>0Xb0 [XLKJ**d*
*Z1[^Ct.c**Z1[^Ct.c***. *.*.*Z1[̂ Ctc***Z1deCt[c**
b>0b>0Xb0 [XLiK**d*
*Z1.Ct-****Z1.Ct[-****.*. *.*-^.1 .Ct.Z*-^ .1.Ct.Z*
b>0b>0Xb0 [XLlW***d*
*[1^Ct.d*[1̂ Ct.d*[1^Ct.d* [1^Ct.d*[1^Ct.d*.1.Ct..* .1.Ct..***
*
b>0b>0Xb0 [XLV2***d*
^1ceCtf** 1̂ceCt.f*******1̂ceCt.f***.*.* **.**.**
b>0b>0Xb0 [XL49***d*
[[1. ZCt.f*[[ 1.ZCt.f*[ [ 1.ZCt.f**.*. ***.*.*
b>0b>0Xb0 [XLXL***d*
[..Ctf***[ . . Ctf*****[..Ct f *.***.***[..1 . Ctf*[..1.Ctf **
b>0b>0Xb0 [XLSR**d*
*-Z] .1.***Z1.Ct]***[Ct[^*.* **.*****.*.*
b>0b>0Xb0 [X:2X**d*
*.*******.******.*********.***.***.**.*
b>0b>0Xb0 [X:2K**d*
*.1.*****.1.***.1.*******.1.****.1.****.1.**.1.*
b>0b>0Xb0 [X:2<**d*
*.1.*****.1.***.1.*******.1.***.1. ****.1.***.1.*
b>0b>0Xb0 [X:2J**d*
*.*******.******.*********.**.***.*.**
**
b>0b>0Xb0 [X:2n**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb0 [X:2>**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb0 [X:nn**d*
*[*******[**************[*[**[***.*.*
b>0b>0Xb0 [X:n>**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb0 [X:>n**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb0 [X:>>**d*
*[*******[**************[*[**[***.*.*
b>0b>0Xb0 [XWL4**d*

* *
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*[^1..[** **[^1̂ ********[. *.**.***.*.*
b>0b>0Xb<[XLKS**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb<[XL;X**d*
*^*******c**************c*.**.***.*.*
b>0b>0Xb<[XL4U**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb<[XL4:**d*
*Z-[ [****Z-[ [**************Z*.**. ***.*.*
b>0b>0Xb<[X:Kn**d*
*.*******.**************.*[**[***.*.*
b>0b>0Xb<[X:K>**d*
*.*******.**************.*[**[***.*.*
b>0b>0Xb<[XW0L**d*
*.*******.**************.*.**.***.*.*
b>0b>0Xb<[XJ>X**d*
*[*******[**************[*F[*F[***Z*Z*
p>0R<J*
p>WJRX*

As explained above, after running the above 
example, Y will produce a series of output 
files with extension .ym. These are 
postprocessed using M program. The easiest 
way to start postprocessing is to double click 
on any of the .ym files.  
You can also change SETTINGS in order to 
display different things. Some of the settings 
are shown below. 

The corresponding results on the screen are 
shown below. 

*

*

* *
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*

*

*

*

* *
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*

*

Example 2: THE IMPACT OF A BAR 
SHAPED HEAP OF RIGID PARTICLES 
MOVING AT INITIAL VELOCITY 
AGAINST A RIDIG OBSTACLE THAT IS 
FIXED. 
To run this example double click on 
corresponding .y input file located in the 
folders: 
 �“Tutorial\Examples\Bar�”, 
�“Tutorial\Examples\BarFiner�” 
�“Tutorial\Examples\BarFinest�”.  
After running the above example, Y will 
produce a series of output files with extension 
.ym. These are postprocessed using M 
program. The easiest way to start M is to 
double click on one of the .ym files. 

The corresponding results on the screen are 
shown below. 

*

* *
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*

*

Example 3: THE IMPACT OF A RIGID 
IMPACTOR MOVING AT INITIAL 
VELOCITY AGAINST A STATIONARY 
HEAP OF RIGID PARTICLES. 
To run this example double click on .y input 
file located in the folders: 
 �“Tutorial\Examples\Beam�” or 
�“Tutorial\Examples\BeamFine�”. After 
running the above example, Y will produce a 
series of output files with extension .ym. 
These are postprocessed using M program. 
The easiest way to start M is to double click 
on one of the .ym files. 

The corresponding results on the screen are 
shown below. 

* *
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*

Example 4: THE COLLISION OF TWO 
ELASTIC TRIANGLES MOVING AT 
INITIAL VELOCITY. EACH TRIANGLE 
IS DISCRETISED INTO FINITE 
ELEMENTS. NO FRACTURE IS 
PRESENT. THE TRIANGLES DEFORM 
ELASTICALY. 
To run this example double click on .y input 
file located in the folder 
�“Tutorial\Examples\DancingTriangles�”. 
After running the above example, Y will 
produce a series of output files with extension 
.ym. These are postprocessed using M 
program. The easiest way  to do this is to 
double click on one of the .ym files. 

The corresponding results on the screen are 
shown below. 

* *
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*
*

*

*

* *
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*

*

i""D*G5@I1*W("5GD*$" 5*(8NC*83$*#%"BGCA?/*?"5%@C*@"DC*&?*8G?"*#%"N&DCD/*(" MCNC%*$" 5*?("5GD*3")*5?C*)(C*
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1) Copyright (C) 2000, Dr. Antonio Munjiza 
-,  This code is provided as part of the book entitled "The Combined Finite Discrete 

Element Method".*
Z, It is distributed WITHOUT ANY WARRANTY; without even the implied warranty of*

MERCHANTABILITY or FITNESS FOR A  PARTICULAR PURPOSE. *
4) Inclusion of a part or whole of this code into any other*commercial or research or 

other purpose code is not granted without author's*written explicit permission. 
5) When results using whole or any part of this code*are published, Y code must be 

mentioned and acknowledgement to Dr Munjiza must be made. 
6) Should you modify this source code, the Copyright (C) on the modified code as a whole 

belongs to Dr. A. Munjiza regardless of the extent or nature*of modifications. 
7) Copyright (C) to whole of any code containing any part of this code*also belongs to Dr. 

A.Munjiza.  
8) Any code comprising any part of this source code*must be called Y program. 
9) If you do not agree with these, you are not allowed to do any modifications to any part 

of this source code or include any part of it in any other program.  


