Appendice 11.1

Matrice di rigidezza per elemento finito TIM7

DEFINT I-N
DEFDBL A-H, O-Z
SUB STIFEFTIM7

RENM

REM Subroutine STIFFTIM?

REM ‘

RERI Sk Sk ke sk sk ok st sk skook sk sk sk ok sk sk R sk sk ook sk sk ok sk sk sk ok skosk sk skoskosko sk sk okesk skok sk kool skoskosk kR kR skokok skokskokoskk kskokkockokkok
REM * *
REM * STIFFTIM?Y *
REM * *
REI\I sk ok K oK ok oK ok ook sk ook sk ook ok o s ok sk s sk ot sk sk sk ok s ke ok s sk ok ok s ok ok sk ok sk sk ok sk s ko sk sk ok sk sk ok sk sk koo ok ok ok sk skok skok ok oskok ok k
REM

RE]L\(I sk st ok ok ot sk ok ok ok ok sk ok sk sk ok ok sk ok sk sk sk sk ok sk ok kol ok kR sk sk ok sk ok e ok ko ok sk ok k ok ok sk ok ke stk sk ok ok Sk ok ok ok ok ok ok ok ok ok ok ok %k
REM * *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi *
REM * tozze, usando un elemento finito a 6 gradi di liberta’ *
REM * derivato, per condensazione statica, dall’elemento TIM7 *
REM * *

RER/I ok e sk 3Kk R sk KR oK sk sk ok Sk oK ks ok sk sk ok ok sk sk ok sk sk sk ok sk ok sk sk ok sk ok sk sk sk sk ok ok ok ok ok sk ok sk sk ok sk ok sk sk sk sk ok ok sk sk ok skok sk okok ok
REM

DIM MEMDIS(NEVAB) AS DOUBLE, ESTIF(NEVAB, NEVAB) AS DOUBLE
FOR IELEM = 1 TO NELEM

IEND = LNODS(IELEM, 1)

JEND = LNODS(IELEM, 2)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)

YPROJ = COORD(JEND, 2) - COORD(IEND, 2)

SPAN = SQR(XPROJ * XPROJ + YPROJ * YPROJ)

REM
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REM 2K % e ok 24 2 PR e s ook R ok o ok s s o sk sk sk sk sk sk sk sk sk ok skook sk sk R R sk ok sk sk sk sk ok sk ook ok sk sk sk koo sk sk sk sk ok skok sk ok sk skokkok sk

REM * *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REM K ok oK oK oK ok ok sk K 2k o ok 3R 0K ok KK KR SRR SRR KR KR KRR R SRR 3K ook ok ok ok ok ok ok ok ok sk sk ok sk ook skokoke sk ok sk ok ok sk sk sk skosk sk sk skosksk

REM

LPROP = MATN(IELEM)
YOUNG = PROPS(LPROP, 1)
RINERZ = PROPS(LPROP, 2)
AREA = PROPS(LPROP, 3)
RLAME = PROPS(LPROP, 4)
CHI = PROPS(LPROP, 5)

CT = RLAME * AREA / CHI
CC = 10 * YOUNG * RINERZ + CT * SPAN - 2
CF = YOUNG * RINERZ
CC2 = CT * CF

ESTIF(1,1) =6 /5* CT / SPAN -6 * CT - 2 * SPAN / (5 * CC)

ESTIF(2, 1) = CC2 / CC

ESTIF(3, 1) = -5 * CC2 / CC

ESTIF(4, 1) = -ESTIF(1, 1)

ESTIF(5, 1) = ESTIF(2, 1)

ESTIF(6, 1) = ESTIF(3, 1)

ESTIF(2, 2) = CT * SPAN / 8 + CC2 / (12 * CC) * SPAN

ESTIF(3, 2) = CT * SPAN / 8- 5 * CC2 / (12 * CC) * SPAN

ESTIF(4, 2) = -ESTIF(2, 1)

ESTIF(5, 2) = -CT * SPAN / 24 + CC2 * SPAN / (12 * CO)

ESTIF(6, 2) = -CT * SPAN / 24 - 5 * CC2 * SPAN / (12 * CC)

ESTIF(3, 3) = CT * SPAN / 8 + CF / SPAN + 25 * CC2 * SPAN / (12 * CC)
ESTIF(4, 3) = -ESTIF(3, 1)

ESTIF(5, 3) = -CT * SPAN / 24 - 5 * CC2 * SPAN / (12 * CC)

ESTIF(6, 3) = -CT * SPAN / 24 - CF / SPAN + 25 * CC2 * SPAN / (12 * CC)
ESTIF(4, 4) = ESTIF(1, 1)

ESTIF(5, 4) = -ESTIF(2, 1)

ESTIF(6, 4) = -ESTIF(3, 1)

ESTIF(5, 5) = ESTIF(2, 2)

ESTIF(6, 5) = ESTIF(3, 2)

ESTIF(6, 6) = ESTIF(3, 3)
FOR I =1 TO NEVAB
FOR J =1+ 1 TO NEVAB
ESTIF(I, J) = ESTIF(J, 1)
NEXT J

NEXT I
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REM

REM *********************************************************************
REM * *
REM * Assembla la matrice elementare nella matrice globale *
REM * *

REI\A *********************************************************************

REM

FOR IDOFN = 1 TO NDOFN

MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)
MEMDIS(IDOFN + NDOFN) = NODFRE(JEND, IDOFN)
NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) = 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1
IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +
ESTIF(IEVAB, JEVAB )

END IF

121 NEXT JEVAB

111 NEXT IEVAB

NEXT IELEM

END SUB



Appendice 11.2

Matrice di rigidezza per elemento finito CC1

DEFINT I-N
DEFDBL A-H, O-Z
SUB STIFFCC1

REM

REM Subroutine STIFFCC1

REM

RIEIML %k ottt stk sk stk kot ok ok ok kel sk ok ook ook sk ok ok ok b ok ok s sk ok ok ok ok ok o o
REM * *
REM * STIFFCC1 *
REM * *
RIEM ¥kttt kok ks st ook sk sk ot ok sk s sk ok ook ok b ok sk ok s ook ok o o s ko ook sk ok ook oK
REM

RN o ksorskhokofesseotohok sk ook skokok ok ok sk kA kb ko ok ko ook sk ko kKRR R K KKk oK
REM * *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi *
REM * tozze, usando un elemento finito a 8 gradi di liberta’ e 4 nodi *
REM * *

REM >k ok sk ok ok Sk sk sk sk sk Sk Ok Sk >k sk sk ke sk ok sk ke ok sk ok sk sk sk stk sk sk sk SRk kok sk ok ok sk sk sk skok sk sk sk sk sk skokokoskook s sk skokeokook sk sk sk sk kokokosk ok

REM

DIM MEMDIS(NEVAB) AS DOUBLE, ESTIF(NEVAB, NEVAB) AS DOUBLE
FOR IELEM = 1 TO NELEM

IEND = LNODS(IELEM, 1)

QUART = LNODS(IELEM, 2)

TREQUART = LNODS(IELEM, 3)

JEND = LNODS(IELEM, 4)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)

YPROJ = COORD(JEND, 2) - COORD(IEND, 2)

SPAN = SQR(XPROJ * XPROJ + YPROJ * YPROJ)
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REM

REM *%%% k3o sk ok ok ook ok ok sk kbR ok ook bR ook ok ok tofetofofe okt sk ok sk ok Kok o sk o sk ok ok ok o
REM * *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REM ek ok ke kook sk ok ok 3R ok R Rk skok skook sk sk sk ok ksl sk ok skoskosk sk ok sk ok ok kool sk sk sk sk ok sk ok ook sk sk sk sk sk skokok ok sk ok sk sk skokok sk skokoskok ok sk

REM
LPROP = MATN(IELEM)

YOUNG = PROPS(LPROP, 1)

RINERZ = PROPS(LPROP, 2)

AREA = PROPS(LPROP, 3)

RLAME = PROPS(LPROP, 4)

CHI = PROPS(LPROP, 5)

CT = RLAME * AREA / CHI / SPAN
CF = YOUNG * RINERZ / SPAN / 135
ESTIF(1, 1) = CT * 647 / 135

ESTIF(2, 1) = -CT * SPAN / 2

ESTIF
ESTIF

bl

, O

4) = -34 * CT * SPAN ~ 2 / 945 + 64 * CF
= ESTIF(3, 3)

(
ESTIF(3, 1) = -CT * 704 / 135
ESTIF(4, 1) = -92 * CT * SPAN / 135
ESTIF(5, 1) = 64 * CT / 135
ESTIF(6, 1) = 4 * CT * SPAN / 15
ESTIF(7,1) =-CT * 7/ 135
ESTIF(8, 1) = -CT * 23 / 270 * SPAN
ESTIF(2, 2) = CT * 67 * SPAN ~ 2 / 945 + CF * 647
ESTIF(3, 2) = CT * SPAN * 92 / 135
ESTIF(4, 2) =2 * CT * SPAN ~ 2 / 315 - CF * 704
ESTIF(5, 2) = -4 * CT * SPAN / 15
ESTIF(6, 2) = -34 * CT * SPAN ~ 2 / 945 + CF * 64
ESTIF(7, 2) = 23 * CT * SPAN / 270
ESTIF(8, 2) = CT * SPAN ~ 2 / 70 - 7 * CF
ESTIF(3, 3) = CT * 1088 / 135
ESTIF(4, 3) =0
ESTIF(5, 3) = -CT * 448 / 135
ESTIF(6, 3) = -CT * 128 * SPAN / 135
ESTIF(7, 3) = CT * 64 / 135
ESTIF(8, 3) = 4 * CT * SPAN / 15
ESTIF(4, 4) = CT * 352 / 945 * SPAN ~ 2 + CT * 1088
ESTIF(5, 4) = CT * 128 / 135 * SPAN
ESTIF(6, 4) = 32 * CT * SPAN ~ 2 / 315 - CF * 448
ESTIF(7, 4) = -4 * CT * SPAN / 15
(8, 4)
(5, 5)
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ESTIF(6, 5) = ESTIF(4, 3)

ESTIF(7, 5) = -704 * CT / 135

ESTIF(8, 5) = -92 * CT * SPAN / 135

ESTIF(6, 6) = ESTIF(4, 4)

ESTIF(7, 6) = 92 * CT * SPAN / 135

ESTIF(8, 6) = 2 * CT * SPAN ~ 2 / 315 - 704 * CF
ESTIF(7. 7) = ESTIF(1, 1)

ESTIF(8, 7) = -ESTIF(2, 1)

ESTIF(8, 8) = ESTIF(2, 2)

FORI=1TO NEVAB
FOR J =1+ 1 TO NEVAB
ESTIF(1, J) = ESTIF(J, T)

NEXT J

NEXT I

REM

REhI sk sk 3k sk sk sk sk sk ok sk ok ok sk ok ok sk ok ok sk ok ok sk sk sk sk sk sk sk koK sk sk sk ok sk Sk ke sk ok sk skook sk ok s ok s stk ok sk R sk sk ok sk stk skookok sk ke kokok
REM * *
REM * Assembla la matrice elementare nella matrice globale ¥
REM * *

REM sk sk sk ok sk 5k 5k sk ok 3k sk ok ok ok o ok sk sk sk sk ok sk sk ok sk sk ok sk sk sk sk sk sk sk sk sk ko ko sk ot sk ook sk sk sk sk sk ok sk ok sk stk sk skok Aok dketokokok ok

REM

FOR IDOFN = 1 TO NDOFN

MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)

MEMDIS(IDOFN + NDOFN) = NODFRE(QUART, IDOFN)
MEMDIS(IDOFN + 2 * NDOFN) = NODFRE(TREQUART, IDOFN)
MEMDIS(IDOFN + 3 * NDOFN) = NODFRE(JEND, IDOFN)
NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) = 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1

IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +
ESTIF(IEVAB, JEVAB )

END IF

121 NEXT JEVAB

111 NEXT IEVAB

NEXT IELEM

END SUB



Appendice 11.3

Matrice di rigidezza per elemento finito CC2

DEFINT I-N
DEFDBL A-H, O-Z
SUB STIFFCC2

REM

REM Subroutine STIFFCC2

REM

REl\f/{ 3k 3k ok ok 3k ok 3k 3k ok ok ok sk sk ok ok ok sk ok ok sk sk ke sk sk sk Sk sk ok sk sk skt sk stk Sk sk sk kst sk sk sk sk ke sk ke sfoskosk sk sk ok sk ok ok stk kR skokokokokok
REM * *
REM * STIFFCC2 *
REM * *
REI\/I 3k 3k sk ke sk sk s sk sk sk sk Sk s sk sk sk sk sk sk sk sk i sk sk ok Sk sk ok ok sk ok ok sk sk sk Sk sk sk ok sk sk ok ok ok ok sk sk sk sk sk sk ok sk ok skok sk sk sk skoskoskokoskokokoskskk
REM

REI\,I >k 3k 3k >k 3 Sk ok sk ook sk sk ok ok ok sk ok sk sk koK sk sk ok ok sk sk ok sk sk otk sk sk sk skosk ok sk sk ko sk skok sk skosk sk skeoke sk skoske sk skosko sk skokosk skookoske sk skockeok
REM * *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi *
REM * tozze, usando un elemento finito a 8 gradi di liberta’ e 2 nodi *

g
REM * *

RER/I >k ok 3k ok ok ok ok ok ok sk 3k ok ok sk ok ok sk ok ok ok sk ook Sk sk ok ok sk ok sk sk sk ok Sk sk ok sk ok R sk sk sk sk sk skoske sk sk sk sk sk sk sk R Kk sk sk sk skokosk skokosk sk okok
REM

DIM MEMDIS(NEVAB) AS DOUBLE, ESTIF(NEVAB, NEVAB) AS DOUBLE
FOR IELEM = 1 TO NELEM

[END = LNODS(IELEM, 1)

JEND = LNODS(IELEM, 2)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)

YPROJ = COORD(JEND, 2) - COORD(IEND, 2)

SPAN = SQR(XPROJ * XPROJ + YPROJ * YPROJ)

REM

RENL %%tk skookokorsokoioaiororoRooR okl akors ookt ook kiorsfiooRolokok kol ok
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REM * *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REM ks sk shosk ok ok sk ok e sk ok Sk ok ok skok ok ok Sk sk ok ke skof sk skosk skostok sk kot sk sk sk sk sk sk sk sk sk ok sk sk sk sk sk sk ok sk ok ok ok sk koK ok ok ok ok sk ok ok ok

REM
LPROP = MATN(IELEM)

YOUNG = PROPS(LPROP, 1)

RINERZ = PROPS(LPROP, 2)

AREA = PROPS(LPROP, 3)

RLAME = PROPS(LPROP, 4)

CHI = PROPS(LPROP, 5)

CT = RLAME * AREA / CHI / SPAN

CF = YOUNG * RINERZ / SPAN

ESTIF(1,1) = CT *6 / 5

ESTIF(2, 1) = CT * SPAN / 10

ESTIF(3, 1) = -CT * SPAN / 2

ESTIF(4, 1) = -CT * SPAN " 2 / 10

ESTIF(5, 1) = -ESTIF(1, 1)

ESTIF(6, 1) = ESTIF(2, 1)

ESTIF(7, 1) = ESTIF(3, 1)

ESTIF(8, 1) = -ESTIF(4, 1)

ESTIF(2, 2) = CT * 2 * SPAN - 2 / 15

ESTIF(3, 2) = CT * SPAN ~ 2 / 10

ESTIF(4, 2) = 0

ESTIF(5, 2) = -CT * SPAN / 10

ESTIF(6, 2) = -CT * SPAN ~ 2 / 30

ESTIF(7, 2) = -CT * SPAN - 2 / 10

ESTIF(8, 2) = CT * SPAN * 3 / 60

C ESTIF(3,3) = CT * 13 *SPAN ~ 2 /35 + CF *6 / 5
ESTIF(4, 3) = 11 * CT * SPAN ~ 3/ 210 + CF / 10 * SPAN
ESTIF(5, 3) = CT * SPAN / 2

ESTIF(6, 3) = -CT * SPAN ~ 2 / 10

ESTIF(7,3) = CT*9*SPAN "2 /70-CF *6 / 5
ESTIF(8, 3) = -CT * 13 * SPAN - 3 / 420 + CF / 10 * SPAN
ESTIF(4, 4) = CT * SPAN ~ 4 / 105 4+ 2 * CF * SPAN - 2 / 15
ESTIF(5, 4) = CT * SPAN * 2 / 10

ESTIF(6, 4) = -CT * SPAN ~ 3 / 60

ESTIF(7, 4) = 13 * CT * SPAN ~ 3 / 420 - CF * SPAN / 10
ESTIF(8, 4) = -CT * SPAN ~ 4 / 140 - CF * SPAN ~ 2 / 30
ESTIF(5, 5) = ESTIF(1, 1)

ESTIF(6, 5) = -ESTIF(2, 1)

ESTIF(7, 5) = -ESTIF(3. 1)



ESTIF(8, 5) = ESTIF(4, 1)
ESTIF(6, 6) = BSTIF(2, 2)
ESTIF(7, 6) = ESTIF(3, 2)
ESTIF(8, 6) = ESTIF(4, 2)
ESTIF(7, 7) = ESTIF(3, 3)
ESTIF(8, 7) = -ESTIF(4, 3)
ESTIF(8, 8) = ESTIF(4, 4)
FOR 1= 1TO NEVAB
FOR J =1+ 1 TO NEVAB
ESTIF(I, J) = ESTIF(J, I)
NEXT J

NEXT I

REM

11. Le travi alte 343

REM *********************************************************************

REM *

*

REM * Assembla la matrice elementare nella matrice globale ¥

REM *

%

REI\/I *********************************************************************

REM

FOR IDOFN = | TO NDOFN
MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)
MEMDIS(IDOFN + NDOFN) = NODFRE(JEND, IDOFN)

NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) = 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1

IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +

ESTIF(IEVAB, JEVAB)
END IF

121 NEXT JEVAB

111 NEXT IEVAB
NEXT IELEM

END SUB



Appendice 11.4

Matrice di rigidezza per elemento finito QQ1

DEFINT I-N
DEFDBL A-H, O-Z
SUB STIFFQQ1

REM

REM Subroutine STIFFQQ1

REM

RIEM skt etk s sk sk s s ootk sk s etk o ook ook ok ok
REM * *
REM * STIFFQQ1 &
REM * "
RIEIML ¥ 34sok ok totok stk okt ok ok o ok ootk ok ko ookt sttt st st st SRl ook ook
REM

REEM % ksktok ook sk okttt o kot ookl sk kot otk ok ko sk b ot ook ok ok ot ok o
REM * *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi #
REM * tozze, usando un elemento finito a 12 gradi di liberta’ e 3 nodi *
REM * %

REM sk 2Kk ok ok sk s sk koK koK s ok S R s kR ok ok sk ok sk Kk sk ok ok ok R ROK oK oK ok oK K oK K ok sk ok ok ok ok sk ok 2 R 2 ok sk ok ok ok sk ok sk ok ok ook ko ok

REM

DIM MEMDIS(NEVAB) AS DOUBLE, ESTIF(NEVAB, NEVAB) AS DOUBLE
FOR IELEM = 1 TO NELEM

IEND = LNODS(IELEM, 1)

MEDIUM = LNODS(IELEM, 2)

JEND = LNODS(IELEM, 3)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)

YPROJ = COORD(JEND, 2) - COORD(IEND, 2)

SPAN = SQR(XPROJ * XPROJ + YPROJ * YPROJ)

REM
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REM ok sk ok o ok ook o sk sk sk ok o ok ook o ok SR Ak ok ok sk sk stk sk ok koot sk ok Kook ok sk sk sk ok ok ke sk sk sk ok sk sk sk sk sk s sk sk ok sk ok sk ok sk ok skook sk ok 5k

REM * *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REM sk ook ok ok s o skok ok sk akok stk ok ok sk sk sk ok sk sk sk sk ok ok ok skook stk ok sk sk ok sk sk sk ok ok sk ik ok ok e ok sk ok kol stk ok skok ok skok sk skosk sk ok

REM
LPROP = MATN(IELEM)

YOUNG = PROPS(LPROP, 1)
RINERZ = PROPS(LPROP, 2)

AREA = PROPS(LPROP, 3)

RLAME = PROPS(LPROP, 4)

CHI = PROPS(LPROP, 5)

CT = RLAME * AREA / CHI / SPAN
CF = YOUNG * RINERZ / SPAN
ESTIF(1, 1) = CT * 278 / 105

ESTIF(2, 1) = 13 * CT * SPAN / 210
ESTIF(3, 1) = -CT * SPAN / 2

ESTIF(4, 1) = -23 * CT * SPAN - 2 / 630
ESTIF(5, 1) = -CT * 256 / 105

ESTIF(6, 1) = 8 * CT * SPAN / 21
ESTIF(7, 1) = -8 * CT * SPAN / 21
ESTIF(8, 1) = 32 * CT * SPAN - 2 / 315
ESTIF(9, 1) = -22 * CT / 105

ESTIF(10, 1) = -CT * SPAN /70
ESTIF(11, 1) = -5 * CT * SPAN / 42
ESTIF(12, 1) = CT * SPAN ~ 2 / 90
ESTIF(2,2) = CT *2 * SPAN ~ 2 / 45
ESTIF(3, 2) = 23 * CT * SPAN " 2 / 630

) =
ESTIF(4, 2) =
ESTIF(5, 2) = -CT * SPAN / 105 *
ESTIF(6, 2) — -CT * SPAN ~ 2 / 315 * 4
ESTIF(7, 2) = -CT * 8 * SPAN - 2 / 315
ESTIF(8, 2) = 2 * CT * SPAN - 3 / 315
ESTIF(9, 2) = SPAN * CT / 70
ESTIF(10, 2) = -CT * SPAN ~ 2 / 126
ESTIF(11, 2) = -CT * SPAN - 2 / 90
ESTIF(12, 2) = CT * SPAN ~ 3 / 1260
ESTIF(3, 3) = 523 * CT * SPAN - 2 / 3465 + CF * 278 / 105
ESTIF(4, 3) = 19 * CT * SPAN *~ 3/ 2310 + CF * SPAN * 13 / 210
ESTIF(5, 3) = CT * 8 / 21 * SPAN
ESTIF(6, 3) = -32 * CT * SPAN ~ 2 / 315
ESTIF(7,3) = 4 * CT * SPAN - 2 / 63 - 256 * CF / 105
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ESTIF(], 3) = -8 ¥ CT * SPAN - 3/ 693 + 8 * CF * SPAN / 21
ESTIF(9, 3) = 5 * CT * SPAN / 42

ESTIF(10, 3) = -CT * SPAN ~ 2 / 90

ESTIF(11, 3) = 131 * CT * SPAN ~ 2 / 6930 - 22 * CF / 105
ESTIF(12, 3) = -29 * CT * SPAN ~ 3 / 13860 - CF * SPAN / 70
ESTIF(4, 4) = 2 * CT * SPAN " 4 / 3465 + 2 * CF * SPAN - 2 / 45
ESTIF(5, 4) = 8 * CT * SPAN - 2 / 315

ESTIF(6, 4) = -2 * CT * SPAN ~ 3 / 315

ESTIF(7, 4) = 2 * CT * SPAN ~ 3 / 315 - 8 ¥ SPAN * CF / 105
ESTIF(8, 4) = -CT * SPAN ~ 4 / 1155 - 4 * CF * SPAN ~ 2 / 315
ESTIF(9, 4) = CT * SPAN ~ 2 / 90

ESTIF(10, 4) = -CT * SPAN ~ 3 / 1260

ESTIF(11, 4) = 29 * CT * SPAN ~ 3 / 13860 + CF * SPAN / 70
ESTIF(12, 4) = -CT * SPAN - 4 / 4620 - CF * SPAN ~ 2 / 126
ESTIF(5, 5) = CT * 512 / 105

ESTIF(6, 5) =

ESTIF(7, 5) =

ESTIF(8, 5) = -64 CT * SPAN - 2 / 315

ESTIF(9, 5) = -CT * 256 / 105

ESTIF(10, 5) = 8 * CT * SPAN / 105

ESTIF(ll 5) =-8 * CT * SPAN / 21

ESTIF(12, 5) = 8 * CT * SPAN ~ 2 / 315
ESTIF(6, 6) = 128 * CT * SPAN ~ 2 / 315
ESTIF(7, 6) = 64 * CT * SPAN - 2 / 315
ESTIF(8, 6) =

ESTIF(9, 6) = 8 * OT * SPAN / 21
ESTIF(10, 6) — -4 * C'T * SPAN ~ 2 / 315
ESTIF(11, 6) = -32 * CT * SPAN - 2 / 315
ESTIF(12, 6) = 2 * CT * SPAN - 3 / 315
ESTIF(7, 7) = 128 * CT * SPAN ~ 2 / 315 4+ CF * 512 / 105
ESTIF(8, 7) =

ESTIF(9, 7) = 8 CT * SPAN / 21
ESTIF(10, 7) = -8 * CT * SPAN ~ 2 / 315

ESTIF(11, 7) = 4% CT * SPAN ~ 2 / 63 - CF * 256 / 105

ESTIF(12, 7) = -2 * CT * SPAN ~ 3 / 315 + CF * 8 * SPAN / 105
ESTIF(8, 8) = 32 * CT * SPAN ~ 4 / 3465 + CF * 128 * SPAN ~ 2 / 315
ESTIF(9, 8) = 32 * CT * SPAN ~ 2 / 315

ESTIF(10, 8) = -2 * CT * SPAN - 3 / 315

ESTIF(11, 8) = 8 * CT * SPAN ~ 3 / 693 - 8 * CF * SPAN / 21
ESTIF(12, 8) = -CT * SPAN ~ 4 / 1155 - 4 * CF * SPAN - 2 / 315
ESTIF(9, 9) = ESTIF(1, 1)

ESTIF(10, 9) = -ESTIF(2, 1)
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ESTIF(11, 9) = -ESTIF(3, 1)
ESTIF(12, 9) = ESTIF(4, 1)
ESTIF(10, 10) = ESTIF(2, 2)
ESTIF(11, 10) = ESTIF(3, 2)
ESTIF(12, 10) = ESTIF (4, 2)
ESTIF(11, 11) = ESTIF(3, 3)
ESTIF(12, 11) = -ESTIF(4, 3)
ESTIF(12, 12) = ESTIF(4, 4)
FOR1=1TO NEVAB

FOR J =1+ 1 TO NEVAB
ESTIF(I, J) = ESTIF(J, 1)

NEXT J

NEXT I

REM

RE:NI *********************************************************************
REM * *
REM * Assembla la matrice clementare nella matrice globale *
REM * *

RN ks skskstootesksfetfofon s sk skookosk sk sk stk st steof oo o ok ok sk ok ok skook sk ok ok ok ok ok sk ok sk s ok s R sk o sk ok ok sk ok sk sk sk sk ok sk ok ok ok ok

REM
FOR IDOFN = 1 TO NDOFN

MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)

MEMDIS(IDOFN + NDOFN) = NODFRE(MEDIUM, IDOFN)

MEMDIS(IDOFN + 2 * NDOFN) = NODFRE(JEND, IDOFN)

NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) = 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1

IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +
ESTIF(IEVAB, JEVAB)

END IF

121 NEXT JEVAB

111 NEXT IEVAB

NEXT IELEM

END SUB



Appendice 11.5

Matrice di rigidezza per elemento finito QQ2

DEFINT I-N
DEFDBL A-H, O-7
SUB STIFFQQ2

REM

REM Subroutine STIFFQQ2

REM

REN Hoskskorotoksotsorohol skokotok s ook skt ok ook ot sk ook ok s skok sk ok sskok sk ok sk ook ko sk ko ok ko ok ok o ook
REM * *
REM * STIFFQQ?2 *
REM * *
RE}\I A sk ok ok ok ok skook ok ok koK kR Kook kR sioskole stk sk st sk kool e sk sk stk sk sk sk sk sk sk sk ook sk sk s ot sk sk sk s sk sk sk sk sk sk sk sk sk sk skokoskok sk
REM

RE}\/‘[ ok ok sk ok R s SR R DR 3 Sk sk ok ok sk ok s ok ok R ok ke sk s ok ok o ok Sk koK sk R ok ok sk sk sk sk ok ok sk sk Sk sk sk sk sk sk ok ke sk sk ok sk sk ok okook ok okook skok kok
REM * *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi *
REM * tozze, usando un elemento finito a 12 gradi di liberta’ e 2 nodi *
REM * *

RN H0k otk ok stotok sk sk ok ook s b ok o s sk sk o ook sk ok o sk ok ok o sk ok ok o s ok KR SRR R K K
REM

DIM MEMDIS(NEVAB) AS DOUBLE, ESTIF(NEVAB, NEVAB) AS DOUBLE
FOR TELEM = 1 TO NELEM

REM

RERI >k 2k o ok AR ok sk sk o ok sk sk sk kool sk sk sk sk sk s sk sk ok sk sk sk sk ok skt sk sk skt sk sk ok sk skoskooke sk sk ok ke ok ok sk sk ok ok ok Sk ok sk ok ok sk ok ok ok sk ok kok ok
REM * *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REI\,I Aok o ok ok ok sk ok ok sk ok ok sk skok sk ok ok sk sk sk sk ok sk sk ko sk sk ok sk sk sk ok kR ok SR kR R Sk SR SRR R R R Rk ok ok ok ok ko ok skok sk ok skok Rk

REM
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IEND = LNODS(IELEM, 1)

JEND = LNODS(IELEM, 2)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)
YPROJ = COORD(JEND, 2) - COORD(IEND, 2)
SPAN = SQR(XPROJ * XPROJ + YPROJ * YPROJ)
LPROP = MATN(IELEM)

YOUNG = PROPS(LPROP, 1)

RINERZ = PROPS(LPROP, 2)

AREA = PROPS(LPROP, 3)

RLAME = PROPS(LPROP, 4)

CHI = PROPS(LPROP, 5)

CT = RLAME * AREA / CHI / SPAN

CF = YOUNG * RINERZ / SPAN

ESTIF(1, 1) = CT * 10 /7

ESTIF
ESTIF(6, 2) = -CT * SPAN - 4/ 1008
ESTIF(7, 2) = -CT * SPAN / 14 *

ESTIF(8, 2) = -CT * SPAN ~ 2 / 70
ESTIF(9, 2) = CT * SPAN - 3 / 210
ESTIF(10, 2) = -11 * CT * SPAN - 2 / 84
ESTIF(11, 2) = 13 * CT * SPAN ~ 3 / 420
ESTIF(12, 2) = -13 * CT * SPAN ~ 4 / 5040
ESTIF(3, 3) = CT * SPAN -~ 4 / 630
ESTIF(4, 3) = CT * SPAN - 3 / 84
ESTIF(5, 3) = CT * SPAN ~ 4 / 1008
ESTIF(6, 3) =

ESTIF(7, 3) = -CT * SPAN ~ 2 / 84
ESTIF(8, 3) = -CT * SPAN * 3 / 210

3

ESTIF(2, 1) = CT * 3 * SPAN / 14
ESTIF(3, 1) = CT * SPAN 2 /84
ESTIF(4, 1) = -CT * SPAN / 2
ESTIF(5, 1) = -CT * 11 * SPAN ~ 2 / 84
ESTIF(6, 1) = -CT * SPAN ~ 3 / 84
ESTIF(7, 1) = -ESTIF(1, 1)
ESTIF(8, 1) = ESTIF(2, 1)
ESTIF(9, 1) = -ESTIF(3, 1)
ESTIF(10, 1) = BESTIF(4, 1)
ESTIF(11, 1) = -ESTIF(5, 1)
ESTIF(12, 1) = ESTIF(6, 1)
ESTIF(2, 2) = 8 * CT * SPAN ~ 2 / 35
ESTIF(3, CT * SPAN ~ 3 / 60
ESTIF (4

(5

(6

2) =
2) =
,2) = CT*ll*SPAN 2 / 84
2) =
2) =



11. Le travi alte 351

ESTIF(9, 3) = CT * SPAN - 4 / 1260

ESTIF(10, 3) = -CT * SPAN ~ 3 / 84

ESTIF(11, 3) = CT * 13 * SPAN ~ 4 / 5040

ESTIF(12, 3) = -CT * SPAN "~ 5 / 5040

ESTIF(4, 4) = 181 * CT * SPAN ~ 2 / 462 + 10 * CF / 7

ESTIF(5, 4) = 311 * CT * SPAN ~ 3 / 4620 + 3 * CF * SPAN / 14
ESTIF(6, 4) = 281 * CT * SPAN ~ 4 / 55440 + CF * SPAN - 2 / 84
ESTIF(7, 4) = CT * SPAN / 2

ESTIF(8, 4) = -CT * SPAN ~ 2 * 11 / 84

ESTIF(9, 4) = CT * SPAN ~ 3 / 84

ESTIF(10,4) = 25 * CT * SPAN ~ 2 /231 - 10 * CF / 7

ESTIF(11, 4) = -151 * CT * SPAN ~ 3 / 4620 + 3 * SPAN * CF / 14
ESTIF(12, 4) = 181 * CT * SPAN ~ 4 / 55440 - CF * SPAN "~ 2 / 84
ESTIF(5, 5) = 52 * CT * SPAN ~ 4 / 3465 + CF * 8 * SPAN ~ 2 / 35
ESTIF(6, 5) = 23 * CT * SPAN * 5 / 18480 + CF * SPAN - 3 / 60
ESTIF(7, 5) = 11 * CT * SPAN - 2 / 84

ESTIF(8, 5) = -13 * CT * SPAN " 3 / 420

ESTIF(9, 5) = 13 * CT * SPAN ~ 4 / 5040

ESTIF(10, 5) = 151 * CT * SPAN - 3 / 4620 - 3 * CF * SPAN / 14
ESTIF(11, 5) = -19 * CT * SPAN ~ 4 / 1980 - CF * SPAN ~ 2 / 70
ESTIF(12, 5) = 13 * CT * SPAN ~ 5 / 13860 + CF * SPAN - 3 / 210
ESTIF(6, 6) = CT * SPAN " 6 / 9240 + CF * SPAN ~ 4 / 630
ESTIF(7, 6) = CT * SPAN - 3 / 84

ESTIF(8, 6) = -13 * CT * SPAN ~ 4 / 5040

ESTIF(9, 6) = CT * SPAN ~ 5 / 5040

ESTIF(10, 6) = 181 * CT * SPAN ~ 4 / 55440 - CF * SPAN ~ 2 / 84
ESTIF(11, 6) = -13 * CT * SPAN - 5 / 13860 - CF * SPAN ~ 3 / 210
ESTIF(12, 6) = CT * SPAN ~ 6 / 11088 + CF * SPAN ~ 4 / 1260
ESTIF(7, 7) = ESTIF(L, 1)

ESTIF(8, 7) = -ESTIF(2, 1)

ESTIF(9, 7) = ESTIF(3, 1)

ESTIF(10, 7) = -ESTIF(4, 1)

ESTIF(11, 7) = ESTIF(5, 1)

ESTIF(12, 7) = -ESTIF(6, 1)

ESTIF(8, 8) = ESTIF(2, 2)

ESTIF(9, 8) = -ESTIF(3, 2)

ESTIF(10, 8) = ESTIF(4, 2)

ESTIF(11, 8) = -ESTIF(5, 2)

ESTIF(12, 8) = ESTIF(6, 2)

ESTIF(9, 9) = ESTIF(3, 3)

ESTIF(10, 9) = -ESTIF(4, 3)

ESTIF(11, 9) = ESTIF(5, 3)
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ESTIF(12, 9) = -ESTIF(6, 3)
ESTIF(10, 10) — ESTIF(4, 4)
ESTIF(11, 10) = -ESTIF(5, 4)
ESTIF(12, 10) = ESTIF(6, 4)
ESTIF(11, 11) = ESTIF(5, 5)
ESTIF(12, 11) = -ESTIF(6, 5)
ESTIF(12, 12) = ESTIF(6, 6)
FOR 1= 1TO NEVAB

FOR J =1+ 1 TO NEVAB

ESTIF(I, J) = ESTIF(J, T)

NEXT J

NEXT I

REM

REl\I Sk ok 3k ok ok >k s Sk ok ke ok ok sk sk sk kok sk sk ok ok sk sk skoskosk sk ok sk sk skok ok ok sk sk ki sk ok Sk sk sk sk sk ok sk sk sk sk sk sk ok ok sk sk oK ok ok sk ok sk ok sk sk ok ok ok ok
REM * *
REM * Assembla la matrice elementare nella matrice globale *
REM * *

REI\{ e st st sfe sk sk ok ok skook ok sk sk sk sk sk 3R koK K skook sk sk sk sk sk sk sk sk ok ok ok sk sk ok sk sk sk ok sk Sk 3k sk Sk ok sk ok sk sk 3k ok ok sk ok ok ok sk oK ok ok ok skok 3ok

REM
FOR IDOFN = 1 TO NDOFN

MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)

MEMDIS(IDOFN + NDOFN) — NODFRE(JEND, IDOFN)

NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) — 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1

IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +
ESTIF(IEVAB, JEVAB)

END IF

121 NEXT JEVAB

111 NEXT IEVAB

NEXT IELEM

END SUB



Appendice 11.6

Matrice di rigidezza per elemento finito di Dawe

DEFDBL A-7Z

SUB STIFFV5

REM

REM Subroutine STIFFV5H

REM

REI\/[ sksk sk 3k ok sk ok ok ok sk sk sk sk ok sk sk sk sk ok sk sk sk skl sk sk sk sksk Sk sk ok skoskok sk sk ok ok skoskok skok sk ok ok skook sk ok sk skokesk sk kR ok sk sk skorekok
REM * *
REM * STIFFVS *
REM * *
REl\I Sk >k sk sk sk s st sk sk sk sk sk Sk sk ok sk ok sk ok ok 3k s sk sk ok ok i Ak sk K SR SR K oK oK Sk sk sk sk sk sk sk sk sk SR sk sk sk skok sk sk skokokoskokokoskok ok ok ok kokok ok
REM

REB{[ sk o sk sk sk sk ok sk st 3k sk ks sk sk sk sk sk sk ok ok ok sk ok sk ok ok sk ok ok sk ok 3R sk sk sk ok skook sk sk skoskook sk s sk sk skosk ok sk sk sk sk sk sk sk sk ke sk sk ok stoke sk ok ok
REM * _ *
REM * Questa subroutine calcola la matrice globale di rigidezza per travi *
REM * tozze, usando un elemento finito a 6 gradi di liberta’ vincolato *
REM * *

RERI sk sk sk sk sk sk sk sk sk sk ok sk sk sk ook sk Sk sk sk ok sk Sk sk sk sk sk sk sk sk Sk Sk sk ok 3k sk sk ok sk sk sk kR ROk ok sk ok ok o sk ok ok ok sk osk sk sk sk sk ok R R R R skokokok
REM

DIM MEMDIS(6) AS DOUBLE, ESTIF(6, 6) AS DOUBLE
FOR IELEM = 1 TO NELEM

TEND = LNODS(IELEM, 1)

MEDIUM = LNODS(IELEM, 2)

JEND = LNODS(IELEM, 3)

XPROJ = COORD(JEND, 1) - COORD(IEND, 1)

YPROJ = COORD(JEND, 2) - COORD(IEND, 2)

SPAN = SQR(XPROJ * XPROJ + YPROJ * YPRO.J)
REM

REM F¥FF50k ks b ok ook ok okl ook ool oR koo sokskokotooraiolok kool ooR R
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REM * ‘ *
REM * Calcolo matrice elementare di rigidezza *
REM * *

REM ok ok ok ok ok ok ok sk ok s sk ok sk sk ok kb ok sk Kook ok sk ok ok sk sk sk ok ok st sk sk ok ok sk sk ok sk sk sk sk sk sk st ok ok ok ok ok 3k ok sk koK sk ok ok sk sk ok sk ok ok ok

"REM
LPROP = MATN(IELEM)

YOUNG = PROPS(LPROP, 1)

RINERZ = PROPS(LPROP, 2)

AREA = PROPS(LPROP, 3)

RLAME = PROPS(LPROP, 4)

CHI = PROPS(LPROP, 5)

E = CHI * YOUNG * RINERZ / AREA / RLAME / SPAN - 2
Dl=(48*E+1)" 2

D2=(60*E+1)" 2

EI = YOUNG * RINERZ

GA = AREA * RLAME / CHI * SPAN - 2

CC = 1273 * EI 4 132960 * E * EI + 3513600 * E ~ 2 * EI

CC = CC + 159180 * E ~ 2 * GA + 15926400 * E ~ 3 * GA

CC = CC + 401587200 * E ~ 4 * GA

ESTIF(1, 1) = 4 * CC / (35 * D1 * D2 * SPAN ~ 3)

CC = -569 * EI - 57600 * E * EI - 1370880 * E ~ 2 * EI + 5529600 * E ~ 3 * EI
CC=CC-61740 *E ~ 2* GA - 5443200 * E ~ 3 * GA - 82252800 * E ~ 4 * GA
CC = CC + 1857945600 * E ~ 5 * GA

ESTIF(2,1) = 2 * CC / (35 * D1 * D2 * SPAN ~ 2)
CC=FEI+60*E "~ 2*GA

ESTIF(3, 1) = -512 * CC / (5 * D1 * SPAN - 3)
CC=EI+5*E*EI+175*E " 2* GA + 1680 *E - 3 * GA

ESTIF(4, 1) = -384 * CC / (7 * D2 * SPAN -~ 2)

CC = 377 * EI + 25440 * E * EI 4 288000 * E ~ 2 * EI 4 105420 * E ~ 2 * GA
CC = CC + 9475200 * E ~ 3 * GA + 208051200 * E ~ 4 * GA

ESTIF(5, 1) = -4 * CC / (35 * D1 * D2 * SPAN * 3)

CC =-121 * EI - 3840 * E * EI + 241920 *E ~ 2 * EI + 5529600 * E ~ 3 * EI
CC = CC-34860 *E ~ 2 * GA - 2217600 * E ~ 3 * GA + 14515200 * E ~ 4 * GA
CC = CC + 1857945600 * E ~ 5 * GA

ESTIF(6, 1) = 2 * CC / (35 * D1 * D2 * SPAN - 2)

CC =83 * EI + 10410 * E * EI + 467340 * E ~ 2 * EI + 10788480 * E - 3 * EI
CC = CC + 161049600 * E ~ 4 * E1 4+ 6195 * E ~ 2 * CA + 500640 * E ~ 3 * GA
CC = CC + 5160960 * E ~ 4 * GA - 154828800 * E ~ 5 * GA

CC = CC + 3715891200 * E * 6 * GA

ESTIF(2, 2) = 4 * CC / (35 * SPAN * D1 * D2)

CC=FEIl+60*E"2%*GA

ESTIF(3, 2) = 128 * CC / (5 * D1 * SPAN ~ 2)
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CC=FEI-33*E*EL-960*E "~ 2*El+ 189 * E ~ 2 * GA
CC=CC-1680*E ~ 3* GA - 40320 *E " 4 * GA

ESTIF(4, 2) = 64 * CC / (7 * D2 * SPAN)

CC = 121 * EI ~ 3840 * E * EI - 241920 * E - 2 * EI - 5529600 * E * 3 * EI
CC = CC + 34860 * E ~ 2 * GA + 2217600 * E ~ 3 * GA

CC = CC - 14515200 * E ~ 4 * GA - 1857945600 * E * 5 * GA
ESTIF(5, 2) = 2 * CC / (35 * D1 * D2 * SPAN ~ 2)
CC=19*EI-180* E * EI - 78360 * E ~ 2 * EI - 195840 * E ~ 3 * EI
CC = CC + 31795200 * E ~ 4 * EI + 5670 * E = 2 * GA + 194880 * E ~ 3 * GA
CC = CC - 13870080 * E ~ 4 * GA - 309657600 * E ~ 5 * GA

CC = CC + 7431782400 * E ~ 6 * GA

ESTIF(6, 2) = 2 * CC / (35 * SPAN * D1 * D2)
CC=EI+60*E"2*GA

ESTIF(3, 3) = 1024 * CC / (5 * D1 * SPAN - 3)

ESTIF(4, 3) =

ESTIF(5, 3) = -512 * CC / (5 * D1 * SPAN ~ 3)

ESTIF(6, 3) = -128 * CC / (5 * D1 * SPAN * 2)
CC=FEI+24*E*FEl+480*E "~ 2*EIl + 168 *E ~ 2 * GA
CC=CC+3360*E "~ 3*GA + 20160 *E * 4 * GA

ESTIF(4, 4) = 256 * CC / (7 * D2 * SPAN)
CC=El+5*E*EI+175*E - 2*GA + 1680 *E ~ 3 * GA
ESTIF(5, 4) = 384 * CC / (7 * D2 * SPAN * 2)

ESTIF(6, 4) = ESTIF(4, 2)

ESTIF(5, 5) = ESTIF(1, 1)

ESTIF(6, 5) = -ESTIF(2, 1)

ESTIF(6, 6) = ESTIF(2, 2)

FOR I = 1 TO NEVAB

FOR J =1+ 1 TO NEVAB

ESTIF(I, J) = ESTIF(J, 1)

NEXT J

NEXT I

REM

REM Sk sk 3k >k sk sk ok sk K 3k 3k >k Sk 3k 5k sk 5 sk ok sk 3K sk sk ok sk sk ok sk sk sk sk sk sk sk ok ok ok sk sk ok ok sk ok sk ok sk ok skok Kok sk sk sk ok Rk ook okok okok sk okokok ok
REM * *
REM * Assembla la matrice elementare nella matrice globale -
REM * *

RENI sk sk sk sk sk sk ok ok 5k 3k sk sk sk ok ok sk sk s sk sk sk sk sk sk sk sk sk sk ok sk 3k ok ok 3k ok Sk SR K ok sk sk sk sk ok sk ok ok sk skokok sk sk ok ok ok skook sk sk sk ok ok ko skok

REM

REM

FOR IDOFN =1 TO NDOFN

MEMDIS(IDOFN) = NODFRE(IEND, IDOFN)
MEMDIS(IDOFN + NDOFN) = NODFRE(MEDIUM, IDOFN)
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MEMDIS(IDOFN + 2 * NDOFN) = NODFRE(JEND, IDOFN)
NEXT IDOFN

FOR IEVAB = 1 TO NEVAB

IF MEMDIS(IEVAB) = 0 THEN 111

FOR JEVAB = 1 TO NEVAB

IF MEMDIS(JEVAB) = 0 THEN 121

NEWCOL = MEMDIS(JEVAB) - MEMDIS(IEVAB) + 1

IF NEWCOL > 0 THEN

GSTIF(MEMDIS(IEVAB), NEWCOL) = GSTIF(MEMDIS(IEVAB), NEWCOL) +
ESTIF(IEVAB, JEVAB)

END IF

121 NEXT JEVAB

111 NEXT IEVAB

NEXT IELEM

END SUB



