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An Economic Amalysis of Optimal Bucking Pattem
of China-fir in Taiwan

Lih-Chin Chen

(SUMMARY )

Generally, logger uses his experience to do bucking decision. Whe-
ther optimal economic return can be achieved by this method is not kmown.

in this study, based on log size and its price in China- fir log market
in central Taiwan.Dynamic programing is conducted for optimal bucking
decision in considertion of trim allowance and cutting size at the same
time. In this analysis, a much practical and precise multiple~-stage deci-
sion can be made to provide better bucking patterns for straight, non
defective timbers of 8 to 24m in length and different diameters. This

approach is proved to be better than decision by experience, and of course,
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utilization of timber and better profit of logger are
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Fq1 TRARKEARERER ZRHEH HR

REAZE REEE B & © B A ®# ® £ B (m)

(m) (em) (NT$) 1 2 3 4 5 6 7
8 12 175 4.2 3.6
8 14 203 4.2 3.6
8 16 233 4.2 3.6
8 18 243 0.2 4.2 3.0
8 20 255 0.4 4.2 3.0
J 16 365 4.2 3.6 36
12 18 435 4.2 4.2 3.0
12 20 497 4.2 4.2 3.0
12 22 564 4.2 4.2 3.0
12 24 636 4.2 4.2 3.0
12 26 738 4.2 4.2 3.0
14 16 464 4.2 4.2 3.6
14 18 540 42 4.2 3.6
14 20 621 4.2 4.2 3.6
14 22 676 4.2 0.4 4.2 3.6
14 24 785 4.2 08 4.2 3.6
14 26 864 4.2 4.2 3.6
i4 30 1.082 4.2 1.8 4.2 3.0
16 18 641 4.2 0.2 4.2 36 3.0
16 20 705 4.2 4.2 3-6 36
16 22 805 4.2 4.2 36 3.6
16 24 950 4.2 4.2 4.2 3.0
16 26 1.068 4.2 4.2 4.2 3.0
16 30 1.325 4.2 4.2 4.2 3.0
16 32 1,465 4.2 4.2 4.2 3.0
16 34 1,636 4.2 4.2 4.2 3.0
18 18 726 . 4.2 4.2 4.2 36
18 20 838 4.2 4.2 4.2 3.6
18 22 283 4.2 4.2 4.2 3.6
i8 24 i.115 4.2 4.2 4.2 3.6
18 26 1.256 4.2 4.2 4.2 3.6
i8 28 1.387 4.2 4.2 0.2 4.2 3.6
18 30 1.546 4.2 42 - 08 4.2 3.6
18 32 1.696 4.2 4.2 4.2 36
18 34 1.869 4.2 4.2 4.2 3.6
18 36 2,051 4.2 4.2 4.2 36

18 38 2.242 4.2 4.2 4.2 3.0 1.8
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1 TRARBARERERZBIEEHHA (E)

REARE RBER B & @ B ®x @& m % K (m)
(m) (cm) (NT$) 1 2 3 4 5 6 7
20 18 841 4.2 4.2 4.2 36 3.0
20 20 971 4.2 4.2 4.2 3.6 3.0
20 22 1.137 4.2 4.2 4.2 3.6 3.0
20 24 1,248 4.2 4.2 0.8 4.2 3.6
20 26 1.395 4.2 4.2 4.2 3.6 3.0
20 28 1.587 4.2 4.2 4.2 3.6 3.0
20 30 1.768 4.2 4.2 4.2 3.6 3.0
20 32 1.967 42 4.2 4.2 4.2 2.4
20 34 2,168 4.2 4.2 4.2 4.2 2.4
20 36 2,378 4.2 4.2 4.2 4.2 24
20 38 2,599 4.2 4.2 4.2 4.2 2.4
20 40 2,829 4.2 3.6 4.2 4.2 3.0
22 18 949 4.2 4.2 4.2 3.6 3.6 1.8
22 20 1.079 4.2 4.2 0.2 4.2 3.6 36
22 22 1.244 4.2 4.2 4.2 4.2 4.2 3.6
22 24 1.413 4.2 4.2 4.2 4.2 3.6
22 26 1.618 4.2 4.2 4.2 4.2 3.6
22 28 1.812 4.2 4.2 4.2 4.2 3.6
22 30 2,018 4.2 4.2 4.2 4.2 386
22 32 2,236 4.2 4.2 4.2 4.2 3.6
22 34 2,465 4.2 4.2 4.2 4.2 3.6
22 36 2.670 4.2 4.2 4.2 4.2 3.6
22 40 3.200 4.2 4.2 4.2 0.8 4.2 36
22 42 3.459 4.2 4.2 4.2 4.2 3.6
22 44 3.743 4.2 4.2 4.2 3.0 1.8
24 18 1.060 4.2 4.2 2.0 4.2 4.2 3.6 2.4
24 20 1,194 4.2 4.2 4.2 4.2 3.6 3.0
24 22 1.395 4.2 4.2 4.2 4.2 3.6 3.0
24 24 1.585 4.2 4.2 4.2 4.2 3.6 3.0
24 26 1.814 4.2 4.2 4.2 4.2 3.6 3.0
24 28 2.009 - . 4.2 4.2 4.2 0.2 4.2 3.6 2.4
24 32 2.448 4.2 4.2 4.2 4.2 3.6 3.0
24 36 2,994 4.2 4.2 4.2 4.2 3.6 3.0
24 40 3.575 4.2 4.2 4.2 4.2 4.2 2.4
24 44 4,199 4.2 4.2 4.2 4.2 4.2 2.4
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//PO4BBUCK  JOB FO4,CHIN,CLASS=A, MSGCLASS=A , MSGLEVEL=(1,1),
/7 NOTIFY=F04B
Y EXEC FORTXCLG.REGION=6,000K, TIME.GO=120
//FORT ,SYSIN DD*
INTEGER DN,DECS.TIM,SDIM, STATE ,DIM,TLOG ,DIF
REAL*8 TAPER.VOL
REAL MAXVAL ,MAXL
DIMENSION RDIM( 150.150).DECS$(150),.STATE(150)
COMMON MAXVAL (150,150 ) .LOG{50) ,DIM (50)
COMMON /A/VALUE(50,150,150),IND (150,150}
COMMON /B/LM,DN,PRICE1(50,50)
COMMON /C/TLOG (150,150 )
5 FORMAT (I4.1314/(4X.1314))
10 FORMAT (314)
15 FORMAT (7F5.0)
READ (5,5) LM,(LOG(1},I=1,LM]
READ (5.5) DN.(DIM(I),I=1.DN)
WRITE (6,11)
11 FORMAT(1H1.40 X," DIAMETER” //11X,” LENGTH”, 15X, 37,
*5X,“7”,5X,“8”,5X.10”, 5X,*15”, 5%, 177, 5X, 187/ )
DO 17 1=1,LM
READ (5,15) (PRICE1(1.,J).J=1,DN)
17 WRITE (6.12)LOG(I),{(PRICE1(I,J),J=1,DN)
12 FORMAT (1X,10%X,14,12X,7F7.0)
READ (5,5) NUMBER
DO 1000 NUM=1, NUMBER
READ (5.10) TIM.LDIM,SDIM
DUM1 =LDIM — SDIM
DUM 2 =TIM
TAPER =DUM1 /DUM2
LOGS=(TIM—6 )/LOG(1)
WRITE (6,18 ) TAPER . LOGS
18 FORMAT(1H1, “TAPER= ”,F6.4.5X, “POSSIBLE MAX. NO. OF LOGS :7,14)
WRITE (6.13)
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13 FORMAT ( ///1X, “LENGTH”. 3X, "DIAMETER”, 4X, “VOLUME?” )
DO 20 J=1., LM
TLOG (J.1)=LOG(])
RDIM (J,1 )=LDIM—TAPER* (LOG (] ) +6)

C#**  CALL CORECT (RDIM1, RDIM (J,1), LOG(J))

CALL CORECT (RDIM1, RDIM (J.1),LOG(J))
VOL=RDIM1 * RDIM1* 0.79* LOG ( J ) / 1000000:
WRITE (6.19) LOG () ). RDIM (J .1), VOL

19 FORMAT (11X, 16,5X, F6.2, F10.7)

IND (J,1)=]
20 MAXVAL (J,1)=PRICE (LOG (J),RDIM (J.,1) ) *VOL
C WRITE (6,22) ( MAXVAL(J.1), J=1, LM)

C 22 FORMAT ( 1X, “MAXVAL”. 56F10.0)
STATE( 1)=LM
K=2
200 K1=K-1 i
LSTATE = STATE (K1 )
JI=0
DO 40 J=1, LSTATE
DO 40 I=1.LM
JI=J1+1
TLOG ( JJ,K }=LOG (1)+ TLOG {J,E1)
IF ((TLOG (JJ,K)+K*6) .GT. TIM) JI=JJ-1
40 CONTINUE
IF (JJ .NE. 0) GO TO 42
GO TO 201
42 STATE (K)=]J
.C*** CALL ORDER ( STATE (K).K)
CALL ORDER (STATE (K ).K)
LSTATE=STATE (K)
WRITE (6.43) K.LSTATE
43 FORMAT (///1X, “STAGE= ~”,13,* STATE=" ,14)
WRITE (6.34) (LOG (I); I=1, LM)
34 FORMAT {/10X.5I10, " MAX . VALUE® )
DO 100 J=1. LSTATE
RDIM (J.K ) =LDIM~TAPER* (TLOG ( J,K)+K*63 |

o O 0 60
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DO 60 1=1.LM
Cs#+ CALL CORECT (RDIM1.RDIM (J.K), LOG (1))
CALL CORECT (RDIMt, RDIM (J,.K)., LOG (1))
VOL=RDIM1 *RDIM1 * 0.79 * LOG (I } /1000000
DUM3 =PRICE (LOG (1).RDIM (J,K))
DIF=TLOG (J,K)-LOG (1)
IF ( (DIF .GT. TLOG (STATE(K1).K1})} .OR. (DIF .LT. TLOG(1.K1)))
* GO TO 50
C#** CALL RELATE (DIF,L.K1,STATE (K1))
CALL RELATE ( DIF.L.K]1.STATE (K1)}
VALUE (I.J.K)=DUM3*VOL-I.-MAXVAL (L,K1)
GO TO 60
50 VALUE (1.J.K)=0.
C 63 WRITE (6.64) LOG(I),RDIM (J.K),VOL,DUM3,MAXVAL (L.K1)
C 64 FORMAT (1X.16,5X.F6.2,F10.7.2F8.0)
60 CONTINUE
Ce#* CALL MAX (J.K.LM)
CALL MAX (J.K.,LM)
C WRITE (6,61) TLOG (J,K), ( VALUE (I1,J,K), I=1,1LM),
* MAXVAL (J,K)
C 61 FORMAT (1X,I14,6X.10F10.0/{10X,10F10.0))
100 CONTINUE
K=K+1
GO TO 200
201 ITER=K1
WRITE (6,202 ) ITER
202 FORMAT (/5X. “ REAL ITERATION=",14)
C##% CALL MAXLST (MAXL, INDLST,INDST, ITER,STATE )
CALL MAXLST (MAXL, INDLST ,INDST,ITER,STATE )
I=IND ( INDLST.INDST)
DECS ( INDST )=LOG (1)
INDST 1 =INDST -1
L= INDLST
DO 300 K=}, INDST1
IK=INDST 1-K+1
DIF=TLOG (L,IK+1)-L0G (1)
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C+#*% CALL RELATE (DIF.L,IK.STATE (1K })

CALL RELATE (DIF,L,IK,STATE (1K) )
1=IND (L,IK )
DECS ( IK )=L0G (1)

300 CONTINUE
WRITE (6.305) MAXL

305 FORMAT (/1X, “OPTIMAL SOLUTION=?, F10.0)
WRITE (6.310) TIM,LDIM. (DECS (IK), IK=1,INDST)

310 FORMAT (1X,“LENGTH=”,15,5%X, “DIAMETER=" ,15.5X, “LENGTH OF

* LOGS: ”?,1016 )

1000 CONTINUE
STOP
END

C#*+ SUBROUTINE MAX (J,K,LM)

SUBROUTINE MAX (J ,K,LM)
INTEGER DIM
REAL MAXVAL
COMMON MAXVAL {150,150) , LOG (50) ., DIM (50)
COMMON /A /VALUE (50,150.150) . IND (150,150)
MAXVAL (J.K )=VALUE (1.] .K)
IND (J.K}=1
DO 100 I=2.LM
IF ( VALUE (I1.J,K) .LE. MAXVAL (J,K)) GO TO 100
MAXVAL (J .K )=VALUE (1.J.K)
IND (J.KE)=1 |

100 CONTINUE
RETURN
END .

C#*+ SUBROUTINE MAXLST (MAX,INDLST,INDST.ITER,STATE )
SUBROUTINE MAXLST (MAX . INDLST , INDST . ITER,STATE )
INTEGER DIM.STATE (150)

REAL MAXVAL.MAX

COMMON MAXVAL (150,150) ,L0G (50 DIM (50)
MAX=MAXVAL (1.1) T
DO 110 K=1, ITER.

LSTATE=STATE (K )
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DO 100 J=1,.LSTATE
IF (MAX .GE. MAXVAL (J,K)) GO TO 100
MAX=MAXVAL (J.K)
INDLST=]
INDST =K

100 CONTINUE

110 CONTINUE
RETURN
END

C#+*  FUNCTION PRICE (LOG,RDIM)

FUNCTION PRICE ( LOG,RDIM )
INTEGER DN,DIM,.DN1
REAL MAXVAL '
COMMON MAXVAL (150.150).LEN (50).DIM (50)
COMMON /B/LM,DN,PRICE1 (50.50)
DO 100 M=1,LM
IF (LOG .EQ. LEN (M)) GO TO 101

100 CONTINUE

101 LENIND =M
DN1=DN-1
DO 200 N=1,DNl
IF (RDIM .GE. DIM (N) .AND. RDIM .LT. DIM(N+1)) GO TO 201

200 CONTINUE

201 DIMIND=N
IF (RDIM .GE. DIM (DN)) DIMIND=DN
PRICE =PRICEl ( LENIND,DIMIND )
RETURN
END .

C##+  SUBROTINE ORDER { STATE.K)

SUBROTINE ORDER ( STATE.K )
INTEGER STATE.,TLOG
COMMON /C/TLOG {150,150 }
DO 110 1=2,STATE
DO 100 JJ =2, STATE
IF (TLOG (JJ.K) .GE. TLOG (JJ—-1,K)) GO TO 100
TEMP=TLOG ()J.K)
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TLOG (JJ.K )=TLOG (JJ-1,K)
TLOG {]JJ -1,K ) =TEMP
100 CONTINUE
110 CONTINUE
JII=1
DO 200 J) =2, STATE
IF (TLOG (JJJ.K) .EQ. TLOG (JJ.K)) GO TO 200
J13=3iT+1
TLOG (JJJ.K)=TLOG (]J.K)
200 CONTINUE
STATE=]}]
RETURN
END
C##** SUBROUTINE RELATE (DIF,L,K1,STATE)
SUBROUTINE RELATE (DI¥,L.K1,STATE )
INTEGER STATE,TLOG,DIF
COMMON /C/TLOG (150,150)
DO 100 ] =1, STATE
IF (DIF .EQ. TLOG (J,K1)) GO TO 110
100 CONTINUE
110 L=]
RETURN
END
C+#*+  SUBROUTINE CORECT ( RDIMI,RDIM,LOG)
SUBROUTINE CORECT { RDIM1,RDIM,LOG )
IF (RDIM .LT.40.) GO TO 111
RDIM1 =RDIM+LOG* 1.6 / 100.
GO TO 121
111 RDIM1=RDIM+LOG* 0.7 / 100.
121 RETURN
END
/&
/ /LKED.SYSPRINT DD DUMMY
//GO.FT(05F001 pPD * :
36 20 40 60 - 80 100 120 1,40 160 180 200 220 240 260
280 300 320 340 360 380 400 420 440 460 480 500 520
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