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Fig. 1 RCM bandwidth optimization of a beam element frame
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Fig. 2 RCM bandwidth optimization of a beam

element structure with branches
T AR X6 R A 4 e A 0 SUAS A A 3 T Y
Foft A [v) B 235 28 DL I 2, L3 7 ol 1 A 445 2R 9 51 v
AN . AT UL, B R RCM B3k BAT R0R B0
(EUMTR] — 45 50t e A 2 O A 25 5RO o — L RV AE
A P R ] sl o ik — 2B A o AR E P
— iR U RCM i SCHE

3 R RCM Bk

AT 2 itk g R R I, N 6 R, R
FTE 3 T A7 AR BT A e T A 3 T

B2 AR B TT NN T RN A 2 A B A R
2. BT R 1 2 WA B AL T & 2,
R EI EMENT R LR 2
M. h ] W, RCM 8k YEAT 9 5 1E 7
HEZ B o 76 45 i 6445 32 A W) 9 18 100 °F o 408 BT
55 SRR b AU AR Y SRR O R
e A S A R M R DN R E S | S Ay 1)
T IEANME— )2 RN SE B AR [R] 0 LR, andef
B HE T HE T O S RO O i e ) Y O
S T AT B S5/ N = AR HEAT R A B H AR

M RCM B 2 2 F DU R BB iy . Y
AR 8 )2 55 BR 45 B JC 1k 4 o BT HE T 58 A R T
JE 4k R HE T S AT B ARG R O R KRS
15 245 85 AH ] 199 759 f A A B 1 HE A s KT i R G 1Y
TSR IR CM 2 AT HE T . 0 0l o X SR R R
T EAH R Y 81 e A RIS T B e B 2 A 51 R
S /INE A B R R AT HE T .

M RCM B3k 220 R LT A 3R

(1) e BRSSO 15 2175 2200 A0 A% 19 715
£ Nump  FICZE AL 595 S0F B @ Gy s
45321 Connection {40 . £7 45 75 5046 £ Y Con-
tent 20 LA K AH X R ) 7 £ Position ${4H .

(2) XFAF AR 2 A% B 1 Content £ 4 vh 1Y T
FAEJITIE 1 30 R P e e BRUIBE 25 18 DL/ B R
HHES

(3) I R Z B BRI R 1G5 E
HHE AT S B4 Node NumberOpt, M 1 ¥ 45 ¥4
S oh AL A R4 4 B Num_Com DU K 454341
JLEMNEUE B4 Num_Group.

() X B HFATIE R HE Y . o4k K
g RN 28 & 5 B4 Node_ Start; $ 35 43 3
P Node_Start W1 i J0 5 A i & g 15 I CM 12
AT HE T A AH R 1 B K2 98 30 25 9 e R
Fe A A& A Opt_Nodes 88 J5 B A3 ) & 5SU7E i
Uh A5 e BB kb I SR U], B )2 VB A B L B v N CFF
ANENTRO B e AT HE P o TSR AR I 08 5 SURD 5 B
Je AT RS T Y SR BRI HL
AN AR R B R HE S 2

3 45 H T ek R W E HET TR .

HoAp 8 L5 6E A - Node 4L A 77 T
SR BB 4R 5 s Node Temp %58 2H S i B A7 i HE
JP 5 15 s s Group_Temp ¥ A7 555 579 43
2145 ;Opt_Node Fy g fEN & fidiT:i N5



696 T &K A ¥ # % 27T %
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Setting Group_Temp array zero | Assignment of P elements of -
ting Grow.Tery sy e _{ S OTE S 65) (58)(51)((56)(50)(45)(40){(35}(30)(25)(19) (12) (5) (1)
Node(Opt_Node)=I I ]
LL=0: KK=1 M=M+1 _IP— 15_16 17 _18 19 20 21 22 23 . 26 27 28 29
I ; i . (66) (72)(64)(57)(62) 55)@%%(44)(39 (31)(29)(24)(18)(11)(4) (2)
LL=LL+1 ‘ Same(M) is not less than 1 ‘
| N-Node Temp(LL) : iisaes 31 32| 33 34, 35 36
NN—Conriectlon(N] | [ Semetyis sqwalw 1] No} T0(71)(63 (17)(10)( )
{No H[NN is larger than zero | KK%I 37,38 39 40| 41 42| 43 44| 45 46 47 48 49 50
(Yes| Stitios mbemation of ‘ 81)(76)(70)(68)(61)[(54)(48 (43)(38)(33)(28)(23)(16) (9
Obtaining |g§nrmami.m of node newly arranged
hbor nodes:total ber K.|  —— 51| 52| 53 54 55 56
node “w“be’“?d“mb‘.‘-'? of Ca,culatmg sums of column B83)(80)(75 (21)(15)(8)
neighbor nodes;storing it in h t starting from ncighbor
N_Temp, degree_Temp arrays | es to end on the bn51s of CM 2
i mcﬂ!udswnngﬂwmmN Hight 57 58| 59| 60 61 62 63| 64 65 66/ 67 68 69 70 71 72
m[ Kis cqualto 1 I jana l (86) (85)(82)(T8XT73)(67)(59)(52)(46)(41) (36)(31)(26) (20)(13)(T)
Vﬁiﬂ | Looping from 1 to Same (M) 73| 74| 75
KK=KK+1
KK=KK+1 N node storing information of (84)(79) (?1)(69)(60}(53)(47)(42)(3?)(32)(2?)(22)(14)( )
Group_Temp(N_Temp(K))=i | | newly arrang i s i
Node_Temp(KK)=N_Temp(1) ; F P A A R SRR A G R R
Node(N_Temp(K)=KK | | PP- Smm(M)—t-PP— ]

—
—No|—| ~ Kiis large than | |chs— J MlsequaltoP |—{No|—

. {Yes]

[ LL s equal to KK ||

B3 Bk RCM 53k 1F HE 7 i F2
Fig. 3 Node sequential arrangement of modified RCM algorithm
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Fig. 4 Verified example of modified RCM algorithm
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A modified RCM bandwidth optimizing algorithm for FEM analysis

DU Xian-ting', XIA He"',

LONG Pei-heng®,

YU Zhu', WANG Shao-qin'

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China;

2. Department of Civil Engineering, Beijing Institute of Civil Engineering and Architecture. Beijing 100044, China)

Abstract: There exists a problem of instability in optimizing bandwidth by RCM(Reverse Cuthill-Mckee)

algorithm in finite element analysis. Through systemic analysis on the algorithm, it is found that the key

issue results from incomplete dependence on the topological relationship between the nodes during se-

quential arrangement. The instability of RCM algorithm is solved by increasing the column height sum

as a new criterion for node sequential arrangement, on the base of considering layer and number of

neighbor nodes as two old criterions. Via a real structure as an example, the stability of the modified

RCM Algorithm is verified, an optimized scheme with less column height sum is achieved, and thus the

goal is realized for saving computer memory and raising calculation efficiency.

Key words: finite element; bandwidth optimization; modified RCM algorithm; column height sum; to-

pological relationship



