C     **********  W E A P  WAVE EQUATION ANALYSIS FOR PILES  ********** 00000050
C     THIS PROGRAM WAS DEVELOPED FOR THE FEDERAL HIGHWAY ADMINISTRATION 00000060
C     BY GOBLE, CONSULTING ENGINEERS                                    00000070
C     FOR INFORMATION REGARDING THE PROGRAM CODING CONTACT              00000080
C                            GOBLE, CONSULTING ENGINEERS                00000090
C                            12434 CEDAR ROAD  #10                      00000100
C                            CLEVELAND HEIGHTS, OHIO  44106             00000110
C                            (216)-721-0220                             00000120
C                                                                       00000130
C                                                                       00000140
C     NOTE THAT THIS PROGRAM UTILIZES A DATA FILE WHICH CONTAINS        00000150
C     PROPRIETORY INFORMATION. THIS DATA, THEREFORE, MAY NOT BE         00000160
C     DUPLICATED IN ANY FORM WITHOUT THE EXPRESSED WRITTEN PERMISSION   00000170
C     OF EITHER THE FHWA OR GOBLE CONSULTING ENGINEERS                  00000180
C                                                                       00000190
C                                                                       00000200
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00000210
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00000220
     2 SPLICE,DEPIB,ARAM,ECUS,ECAP,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00000230
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00000240
     4 FPTO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00000250
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00000260
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00000270
      COMMON/DOT/IBUF(2000),IBUFO                                       00000280
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00000290
     1 VNH(10),DNH(10),STH(10),HM(10), VNP(99),                         00000300
     2 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00000310
     3 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00000320
     4DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600)           00000330
     5,AM(10),STA(10),ISEG(15),JSELEC(13),ALPH(99),TITLE(10)            00000340
     6 ,PBAR(20),STINH(4,10),STINP(4,99),AREA(99),STRAR(10)             00000350
      IBUFO = -1                                                        00000360
 9877 CONTINUE                                                          00000370
      STRMAX = 0.0                                                      00000380
      CALL IPTN (JSELEC,ISEG,YMAX,ALPH,TITLE,IOSTR,STRM)                00000390
      IF (IW.GT.-100) IWR = IW                                          00000400
      IF (IW.LT.-100) GO TO 9876                                        00000410
C                                                                       00000420
C     IPTN READS ALL INPUT INFORMATION AND SETS UP HAMMER-PILE-SOIL-    00000430
C     MODEL                                                             00000440
C     NOTE IPTN AUTOMATICALLY CALLS FOR THE RIGHT HAMMER AND SETS ITYPH 00000450
C     FOR AIR STEAM HAMMERS STROKE AND VFALL ARE SET                    00000460
C                                                                       00000470
C     INITIALIZE FOR NEW PROBLEM                                        00000480
C                                                                       00000490
      N1 = N+1                                                          00000500
      PCOMR = PCOM                                                      00000510
      IIOUT = IOUT                                                      00000520
      IF (IOUT.GT.9) IIOUT = IOUT-10                                    00000530
      IF (IOUT.GT.19) IIOUT = IOUT-20                                   00000540
      IFUEL = 0                                                         00000550
      IWT = 0                                                           00000560
      DSTROK = 0.0                                                      00000570
      INOW = 0                                                          00000580
      EPSSTR=0.05                                                       00000590
C     MAXIMUM QUAKE AT BOTTOM ELEMENT                                   00000600
      Q = QS(N)                                                         00000610
      IF (QS(N1).GT.Q) Q = QS(N1)                                       00000620
      COLI=(XPT/SQRT(EMP/RHO))*1000.                                    00000630
      NULT=IULT                                                         00000640
      IF (NULT.EQ.0) NULT = 1                                           00000650
      IULT = 1                                                          00000660
      DULT=RULT*1.25                                                    00000670
      IF (PBAR(1).LT.10.E-5) PBAR(1) = ARAM                             00000680
      IF (ITYPH.NE.2) GO TO 502                                         00000690
      EPSSTR = 0.03                                                     00000700
C     FOR CLOSED END HAMMERS, DETERMINES VFALL FOR UPLIFT CONDITION     00000710
      CALL DOWN(STRMAX,VFALLM,PBAR,HM,DEPIB,M,IW,IOUT,DOWNT)            00000720
      IF (STROKO.GT.0.1) GO TO 503                                      00000730
      VFALL = VFALLM                                                    00000740
      STROKO = STRMAX                                                   00000750
      GO TO 502                                                         00000760
C     IF STROKE IS ASSIGNED FIND CORRESPONDING VFALL                    00000770
  503 CALL DOWN(STROKO,VFALL,PBAR,HM,DEPIB,M,IW,IOUT,DOWNT)             00000780
 502  CONTINUE                                                          00000790
  501 ISTR=0                                                            00000800
C     INITIALIZE FOR NEW RULT                                           00000810
      IFA = 0                                                           00000820
      RTONS = RULT/2.0                                                  00000830
      RTOE = SU(N1)*0.5                                                 00000840
      WRITE (IW,9) RTONS,RTOE                                           00000850
 9    FORMAT (1H1,30X,5HRULT=,F7.1,9H, AT TOE=,F7.1,5H TONS/31X,33(1H-)/00000860
     1)                                                                 00000870
      NM1=N-1                                                           00000880
      DTR = 1.0                                                         00000890
      DTRM = 1.0                                                        00000900
      DO 200 I=1,NM1                                                    00000910
C     CHECK DAMPING                                                     00000920
      SDJ=SJ(I)                                                         00000930
      IF (ISMITH.EQ.1) SDJ=SU(I)*SJ(I)                                  00000940
      IF (SDJ.GT.10.E-8) DTR = PM(I)/SDJ                                00000950
      IF (DTR.LT.DTRM) DTRM = DTR                                       00000960
  200 CONTINUE                                                          00000970
      SDJ = SJ(N) + SJ(N+1)                                             00000980
      IF (ISMITH.EQ.1) SDJ=SJ(N)*SU(N)+SJ(N1)*SU(N1)                    00000990
      IF (SDJ.GT.10.E-8) DTR = PM(N)/SDJ                                00001000
C                                                                       00001010
      IF (DTR.LT.DTRM) DTRM = DTR                                       00001020
      DTRM = DTRM*0.8                                                   00001030
      IF (DTRM.GE.DTP) GO TO 711                                        00001040
      IF (DTRM.LT.0.00001) WRITE (IW,21) DTRM                           00001050
      IF (DTRM.LT.0.00001) GO TO 401                                    00001060
      DTP = DTRM                                                        00001070
      DTH = DTP/FLOAT(JRAT)                                             00001080
      DTRM = DTRM*1000                                                  00001090
      WRITE (IW,18) DTRM                                                00001100
  711 CONTINUE                                                          00001110
 21   FORMAT (51H DAMPING GTR CRITICAL, T.I. REQUIRED LSS .01 MSEC.(,E1000001120
     1.5,1H))                                                           00001130
 18   FORMAT (43H LARGE DAMPING REQUIRES NEW TIME INCREMENT=,F7.4,      00001140
     1 6H MSEC.)                                                        00001150
 500  CONTINUE                                                          00001160
      JMAX = 6                                                          00001170
      IF (ICOL.GT.0) JMAX = 13                                          00001180
      IF (JMAX.GT.N) JMAX = N                                           00001190
      IF (ITYPH.LT.3) GO TO 650                                         00001200
C     PERFORM AIR/STM HAMMER ANALYSIS AND GO TO OUTPUT (OUT2)           00001210
      CALL AIRSTM                                                       00001220
      IBLOW=-1                                                          00001230
      DFIN = ((DFIN/12.0)+QS(N)-Q)*12.0                                 00001240
      IF (ABS(DFIN).GT.0.0) IBLOW=12.0/DFIN+0.5                         00001250
      GO TO 900                                                         00001260
 650  CONTINUE                                                          00001270
C     BEGIN ANALYSIS FOR ALL DIESEL HAMMERS                             00001280
      VFR = VFALL                                                       00001290
      CALL STARTC                                                       00001300
      TSTART = FINTMX                                                   00001310
      M2=M+2                                                            00001320
C     STORE INITIAL VALUES FROM START ANALYSIS (MAY BE REUSED)          00001330
      STINH(1,10)=VO                                                    00001340
      STINH(2,10)=FPTO                                                  00001350
      STINH(3,10)=FLOAT(IPREIG)+0.1                                     00001360
      STINH(4,10)=PO                                                    00001370
      DO 660 I=1,M2                                                     00001380
      STINH(1,I)=AOH(I)                                                 00001390
      STINH(2,I)=VINH(I)                                                00001400
  660 STINH(3,I)=DINH(I)                                                00001410
      DO 661 I=1,N1                                                     00001420
      STINP(1,I)=AOP(I)                                                 00001430
      STINP(2,I)=VOP(I)                                                 00001440
      STINP(3,I)=DOP(I)                                                 00001450
  661 STINP(4,I)=RESO(I)                                                00001460
  662 IF (IPREIG.LT.-99) IBLOW=0                                        00001470
      IF (IPREIG.LT.-99) GO TO 700                                      00001480
      CALL DIESEL                                                       00001490
      TDIES = FINTMX                                                    00001500
C     DETERMINE STROKE BY ANALYZING UPWARD MOTION                       00001510
      CALL UP(PBAR,DNH,VNH,DNP,VNP,HM,PM,M,N,DCYL,DFIN,VFALL,VO,PO,     00001520
     1 VFALLM,STROKN,DEPIB,ARAM,EXPP,IWT,IW,IOUT,PSI,TUP)               00001530
C     NO PENETRATION AND NO INCREASE OF STROKE MEANS QUIT (300)         00001540
      IF (DFIN.LT.0.0.AND.STROKN.LT.STROKO*1.025) GO TO 300             00001550
      IF (IOSTR.LT.0) GO TO 750                                         00001560
C     REDUCE FUEL FOR UPLIFT (901)                                      00001570
      IF (IWT.EQ.1.AND.ITYPH.EQ.2.AND.IOSTR.NE.1) GO TO 901             00001580
C     NO UPLIFT BUT PREVIOUS UPLIFT MEANS FUEL SUFFICIENTLY REDUCED(300)00001590
      IF (IFUEL.GT.0.AND.IOSTR.NE.1) GO TO 300                          00001600
      IF (ITYPH.EQ.1.AND.STROKN.GT.STRM) WRITE (IW,20)                  00001610
   20 FORMAT (35H *** CAUTION RAM MIGHT BLOW OUT ***)                   00001620
      IF (ITYPH.EQ.1.AND.STROKN.GT.STRM) STROKN=STRM                    00001630
C     DETERMINE STROKE DIFFERENCE,STORE NEW STROKE                      00001640
      DOSTR = DSTROK                                                    00001650
      DSTROK = ABS(STROKN-STROKO)/STROKO                                00001660
      ISTR = ISTR + 1                                                   00001670
      STRAR(ISTR) = STROKO                                              00001680
      IF (IOSTR.EQ.1.OR.DSTROK.LT.EPSSTR) GO TO 300                     00001690
      STROKO = STROKN                                                   00001700
      IF (ISTR.GT.4.AND.DSTROK.GT.(FLOAT(20-ISTR))*.05*DOSTR) GO TO 301 00001710
      IF (ISTR.GT.6) GO TO 301                                          00001720
      IF (ITYPH.GT.1.OR.ISTR.LT.2.OR.PBAR(20).GT.0.0) GO TO 675         00001730
      IF (STRAR(ISTR).GT.STRAR(ISTR-1).AND.STROKN.GT.STRAR(ISTR)) GO TO 00001740
     * 675                                                              00001750
      IF (STRAR(ISTR).LT.STRAR(ISTR-1).AND.STROKN.LT.STRAR(ISTR)) GO TO 00001760
     * 675                                                              00001770
C     FOR A NEW STROKE WHICH IS BETWEEN PREVIOUS VALUES                 00001780
      STROKN = 0.5*(STRAR(ISTR)+STROKN)                                 00001790
      VFALL = SQRT((STROKN-DEPIB)*64.34)                                00001800
      STROKO = STROKN                                                   00001810
C     AT 650 A NEW COMPLETE ANALYSIS STARTS                             00001820
      GO TO 650                                                         00001830
C     CHANGE FUEL SETTING                                               00001840
 750  ISTR = ISTR + 1                                                   00001850
      IF (IWT.EQ.1) STROKN = STRMAX                                     00001860
      DSTRF = (STROKN-STROKO)/STROKO                                    00001870
      IF (IWT.EQ.1) DSTRF = DSTRF + (VFALL-VFALLM)/VFALLM               00001880
      IF (ABS(DSTRF).GT..2) DSTRF=.2*DSTRF/ABS(DSTRF)                   00001890
      STRAR(ISTR) = STROKN                                              00001900
      STROKN = STROKO                                                   00001910
      IF (ABS(DSTRF).LT.EPSSTR) GO TO 300                               00001920
      IF (ISTR.GT.4) GO TO 663                                          00001930
 76   FORMAT (21H FUEL SETTING CHANGED,F6.3,7H PERCT.)                  00001940
      IF (IWT.EQ.1.AND.DSTRF.LT.0.1.AND.ITYPH.EQ.2) DSTRF=DSTRF + 0.1   00001950
      PCOM = PCOM*(1.0-DSTRF)                                           00001960
      IF (IOUT.LT.0) WRITE(IW,76) DSTRF                                 00001970
      VFALL = VFR                                                       00001980
      GO TO 761                                                         00001990
 675  CONTINUE                                                          00002000
      IF (DSTROK.GT.2.0*EPSSTR) GO TO 650                               00002010
C     INITIAL VALUES ARE REUSED (AT 662)                                00002020
      DO 666 I=1,M2                                                     00002030
      VINH(I)=STINH(2,I)                                                00002040
      IF (I.LE.M) VINH(I)=(VFALL/VFR)*VINH(I)                           00002050
      AOH(I)=STINH(1,I)                                                 00002060
  666 DINH(I)=STINH(3,I)                                                00002070
      GO TO 667                                                         00002080
 901  IFUEL = IFUEL + 1                                                 00002090
      ISTR = ISTR+1                                                     00002100
      STROKN = STRMAX                                                   00002110
      STRAR(ISTR) = STROKO                                              00002120
      STROKO = STROKN                                                   00002130
      VFALL = VFALLM                                                    00002140
      PCOM = PCOMR*(1.0-FLOAT(IFUEL)/10.)                               00002150
 11   FORMAT (36H FUEL SETTING REDUCED BY TEN PERCENT)                  00002160
      IF (IFUEL.GT.4) GO TO 663                                         00002170
      IF (IOUT.LT.0) WRITE (IW,11)                                      00002180
      IF (ABS(STRAR(ISTR)-STRMAX) .GT. 10.0E-8) GO TO 650               00002190
C     REINITIALIZE                                                      00002200
 761  CONTINUE                                                          00002210
      DO 664 I=1,M2                                                     00002220
      AOH(I)=STINH(1,I)                                                 00002230
      VINH(I)=STINH(2,I)                                                00002240
  664 DINH(I)=STINH(3,I)                                                00002250
  667 CONTINUE                                                          00002260
      DO 665 I=1,N1                                                     00002270
      AOP(I)=STINP(1,I)                                                 00002280
      VOP(I)=STINP(2,I)                                                 00002290
      DOP(I)=STINP(3,I)                                                 00002300
  665 RESO(I)=STINP(4,I)                                                00002310
      VO=STINH(1,10)                                                    00002320
      FPTO=STINH(2,10)                                                  00002330
      IPREIG=STINH(3,10)                                                00002340
      PO=STINH(4,10)                                                    00002350
      GO TO 662                                                         00002360
  663 WRITE (IW,12)                                                     00002370
      GO TO 300                                                         00002380
 12   FORMAT (20H NO FUEL CONVERSION )                                  00002390
 301  WRITE (IW,8)                                                      00002400
 8    FORMAT (25H STROKE DOES NOT CONVERGE  )                           00002410
 300  CONTINUE                                                          00002420
C                                                                       00002430
C     ONE RULT HAS BEEN ANALYZED                                        00002440
C                                                                       00002450
      IBLOW=-1                                                          00002460
      DFIN = ((DFIN/12.0)+QS(N)-Q)*12.0                                 00002470
      IF (ABS(DFIN).GT.0.0) IBLOW=12./DFIN + 0.5                        00002480
      IF (IFUEL.EQ.5) IFUEL = 4                                         00002490
 900  CONTINUE                                                          00002500
C     OUTPUT FOR ALL HAMMERS                                            00002510
      CALL OUT2(OUT,INP,STH,HM,STP,PM,EMP,RHO,ICOL,M,N,DTP,JPMAX,JDOUT, 00002520
     1 TEMAX,FINTMX,EX,JMAX,IW,IOUT,RESULT,AREA,JEX,ITYPH)              00002530
      WRITE (IW,51) ANP(99)                                             00002540
 51   FORMAT (1H0,13X,43HTHE MAXIMUM TRANSFERRED ENERGY (ENTHRU) WAS,   00002550
     1 F6.1,5H K-FT)                                                    00002560
 1    FORMAT (1H0,13X,37HSTROKES ANALYZED AND LAST RETURN (FT),7F6.1)   00002570
      IF (IOSTR.LT.0) GO TO 753                                         00002580
      IF (ITYPH .LT. 3) WRITE (IW,1) (STRAR(I),I=1,ISTR),               00002590
     * STROKN                                                           00002600
 77   FORMAT (1H0,13X,42HRETURNED STROKES AND STROKE ANALYZED, (FT),    00002610
     1 7F6.1)                                                           00002620
      GO TO 754                                                         00002630
 753  WRITE (IW,77) (STRAR(I),I=1,ISTR),STROKO                          00002640
      PCOMC = (PCOM-PCOMR)/(PCOMR*0.01)                                 00002650
 70   FORMAT (14X,22H TOTAL PRESSURE CHANGE,F6.1,2H %)                  00002660
      WRITE (IW,70) PCOMC                                               00002670
 754  CONTINUE                                                          00002680
      I1 = -IULT                                                        00002690
C     JDOUT  NO. OF TIME INCREMENTS BETWEEN OUTPUT VALUES + 1           00002700
C     JPMAX  MAXIMUM J IN OUTPUT                                        00002710
C     MAXJP  MAXIMUM MO. OF OUTPUT VALUES                               00002720
      MAXJP=(JPMAX/JDOUT)-1                                             00002730
      STP1=STP(1)/EPT                                                   00002740
C                                                                       00002750
C     PLOT                                                              00002760
C                                                                       00002770
      IF (IULT.LT.NULT) CALL OUTPUT(OUT,RESULT,INP,IOUT,DTP,JPMAX,JDOUT,00002780
     1 I1,N,MAXJP,ALPH,ISEG,JSELEC,YMAX,COLI,TITLE,STP1,PM(1))          00002790
C                                                                       00002800
C     DETERMINE OVERALL EXTREMA FOR SUMMARY                             00002810
C                                                                       00002820
      SEXMIN = 10.**6                                                   00002830
      SEXMAX = 0.0                                                      00002840
C                                                                       00002850
      DO 600 I=1,N                                                      00002860
C                                                                       00002870
      IF (SEXMAX.LT.EX(I+3*N)) SEXMAX=EX(I+3*N)                         00002880
  600 IF (SEXMIN.GT.EX(I+2*N)) SEXMIN=EX(I+2*N)                         00002890
      RESULT(IULT)=RULT*.5                                              00002900
      RESULT(IULT+10) = IBLOW                                           00002910
      IF (RESULT(IULT+10).LT.0.0) RESULT(IULT+10) = 9999999.            00002920
      IF (ITYPH .LT. 3) RESULT(IULT+20) = STROKO                        00002930
      RESULT(IULT+30) = SEXMIN                                          00002940
      RESULT(IULT + 40) = SEXMAX                                        00002950
      RESULT(IULT+60) = IFUEL                                           00002960
      IF (IOSTR.LT.0) RESULT(IULT+60) = ISTR-1                          00002970
      IF (ITYPH.EQ.3) GO TO 700                                         00002980
C                                                                       00002990
C     DETERMINE BLOWS/MINUTE FOR DIESELS                                00003000
C                                                                       00003010
      IF (ITYPH.EQ.1.AND.PBAR(20).GT.0.1) GO TO 680                     00003020
      IF (ITYPH.EQ.2) GO TO 681                                         00003030
      TDOWN = SQRT((STROKO-DEPIB)*0.06217)*2.0                          00003040
      GO TO 682                                                         00003050
C     FOR CLOSED END HAMMERS FIND CYCLE TIME                            00003060
  681 CALL DOWN(STROKO,VFALL,PBAR,HM,DEPIB,M,IW,INOW,TDOWN)             00003070
      TDOWN=TDOWN*2.0                                                   00003080
      GO TO 682                                                         00003090
 680  DCY = 0.0                                                         00003100
C     FOR VACUUM HAMMERS ONLY - DETERMINE TIME OF CYCLE                 00003110
      CALL VACHAM(PBAR,ARAM,DEPIB,DCY,STROKO,FSTR,VFT,INOW,IW)          00003120
      DD = DEPIB-0.001                                                  00003130
      CALL VACHAM(PBAR,ARAM,DEPIB,DCY,DD,FSBO,VFB,IOUT,IW)              00003140
      AC = 32.17*(1.0+0.5*(FSTR+FSBO)/PBAR(20))                         00003150
      TDOWN = SQRT((STROKO-DEPIB)*2.0/AC)*2.0                           00003160
 682  CONTINUE                                                          00003170
C     TOTAL CYCLE TIME                                                  00003180
      TT = TDOWN + TSTART+TDIES+TUP                                     00003190
      RESULT(IULT+50) = 60./TT                                          00003200
C     DETERMINE BOUNCE CHAMBER PRESSURE                                 00003210
      IF (PBAR(1).GT.0.0) RESULT(IULT+70)=(PBAR(8)/PBAR(1))/0.144       00003220
      IF (IFUEL.EQ.0) RESULT(IULT+70) = PSI                             00003230
  700 IF (IULT.GE.NULT.OR.IBLOW.GT.1200.OR.IBLOW.LT.0) GO TO 402        00003240
C                                                                       00003250
C                                                                       00003260
C     SET UP FOR NEXT RULT ANALYSIS                                     00003270
C                                                                       00003280
      I = IULT                                                          00003290
      IF (ITYPH.EQ.3.OR.IOSTR.NE.0) GO TO 904                           00003300
C     NEW STROKE (ASSUMED) FOR DIESELS                                  00003310
      STROKN = 1.2*STROKO                                               00003320
      IF (IULT.GT.1) STROKN = RESULT(IULT+20)*1.5-RESULT(IULT+19)*0.5   00003330
      IF (STROKN.GT.STRM) STROKN=STRM                                   00003340
C     VELOCITY AT PORTS                                                 00003350
      IF (STROKN.GT.DEPIB) VFALL=SQRT(64.34*(STROKN-DEPIB))             00003360
      DCYL = 0.0                                                        00003370
      IF (PBAR(20).GT.0.0) CALL VACHAM(PBAR,ARAM,DEPIB,DCYL,STROKN,FSUCK00003380
     1 ,VFALL,IOUT,IW)                                                  00003390
      IF (ITYPH.EQ.1) GO TO 904                                         00003400
      VFALL = VFALLM                                                    00003410
      IF (STROKN.LT.STRMAX)                                             00003420
     1CALL DOWN(STROKN,VFALL,PBAR,HM,DEPIB,M,IW,IOUT,TDOWN)             00003430
      IF (STROKN.GT.STRMAX) STROKN = STRMAX                             00003440
      IF (IFUEL.GT.0) IFUEL = IFUEL - 1                                 00003450
      PCOM = PCOMR*(1.0-FLOAT(IFUEL)*0.1)                               00003460
 904  CONTINUE                                                          00003470
      IF (IOSTR.EQ.0) STROKO = STROKN                                   00003480
      IF (IOSTR.NE.0) VFALL = VFR                                       00003490
C                                                                       00003500
C     NEW STATIC SOIL RESISTANCE                                        00003510
C                                                                       00003520
      IF (RESULT(I+1).GT.0.001) RULT=RESULT(I+1)*2.                     00003530
      IF (RESULT(I+1).GT.0.001) GO TO 399                               00003540
      RULT = RULT + DULT                                                00003550
  399 IULT=IULT+1                                                       00003560
      IF (CDP(99).GT.0.5) GO TO 395                                     00003570
      DO 398 I=1,N1                                                     00003580
      SU(I) = SU(I)*RULT/(RESULT(IULT-1)*2.0)                           00003590
 398  SOK(I) = SU(I)/QS(I)                                              00003600
      GO TO 501                                                         00003610
 395  CONTINUE                                                          00003620
C     FOR CONSTANT SKIN FRICTION                                        00003630
      SU(N1)=SU(N1)+RULT-RESULT(IULT-1)*2.0                             00003640
      SOK(N1) = SU(N1)/QS(N1)                                           00003650
      GO TO 501                                                         00003660
  401 IULT=IULT-1                                                       00003670
C                                                                       00003680
C     NOW ONE PROBLEM IS DONE                                           00003690
C     OUTPUT SUMMARY AND                                                00003700
C     FINAL PLOT                                                        00003710
C                                                                       00003720
  402 IF (DFIN.LE.0.0) WRITE (IW,23)                                    00003730
 4    FORMAT (1H1,12X,10A4/1H0,28X,7HSUMMARY)                           00003740
      WRITE (IW,4) TITLE                                                00003750
   23 FORMAT (53H ANALYSIS WAS TERMINATED AS NO PERMAMENT SET RESULTED )00003760
      WRITE (IW,5)                                                      00003770
      IF (ITYPH.LT.3) WRITE(IW,40)                                      00003780
 40   FORMAT(1H+,57X,8H  BLOWS/)                                        00003790
      IF (ITYPH.EQ.2) WRITE (IW,30)                                     00003800
      WRITE (IW,6)                                                      00003810
      IF (ITYPH.EQ.2) WRITE (IW,31)                                     00003820
      IHP=50                                                            00003830
      IF (ITYPH.LT.3) IHP=60                                            00003840
      IF (ITYPH.LT.3) WRITE(IW,41)                                      00003850
 41   FORMAT (1H+,57X,8H  MINUTE)                                       00003860
      DO 800 I=1,IULT                                                   00003870
      WRITE (IW,7) I,(RESULT(J),J=I,IHP,10)                             00003880
      IFF = RESULT(60+I)                                                00003890
      IF (RESULT(I+10).LT.0.0) RESULT(I+10)=9999999.                    00003900
 800  IF (ITYPH.EQ.2) WRITE (IW,14) IFF,RESULT(I+70)                    00003910
  14  FORMAT (1H+,35X,1H(,I1,1H),27X,F10.1)                             00003920
  30  FORMAT (1H+,67X,8HB.C. PR.)                                       00003930
  31  FORMAT (1H+,72X,3HPSI)                                            00003940
 5    FORMAT (1H0,55H   NO     R ULT   BLOW CT    STROKE  MIN STR   MAX 00003950
     1 STR  )                                                           00003960
 6    FORMAT (11X,44HTONS      1/FT        FT       KSI       KSI   )   00003970
 7    FORMAT (I6,F10.1,F10.0,3F10.2,F10.1)                              00003980
      IF (NULT.EQ.1) IULT = 0                                           00003990
      CALL OUTPUT (OUT,RESULT,INP,IOUT,DTP,JPMAX,JDOUT,IULT,N,MAXJP,    00004000
     1 ALPH,ISEG,JSELEC,YMAX,COLI,TITLE,STP1,PM(1))                     00004010
 400  CONTINUE                                                          00004020
 10   FORMAT (1H1)                                                      00004030
C                                                                       00004040
C     GO TO READ NEW PROBLEM                                            00004050
C                                                                       00004060
      GO TO 9877                                                        00004070
 9876 CONTINUE                                                          00004080
      WRITE (IWR,10)                                                    00004090
      END                                                               00004100
      SUBROUTINE IPTN (JSELEC,ISEG,YMAX,ALPH,TITLE,IOSTR,STRM)          00004110
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00004120
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00004130
     2 SPLICE,DEPIB,ARAM,ECUS,ECAP,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00004140
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00004150
     4 FPTO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00004160
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00004170
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00004180
      COMMON/SLAK/OPEN(99)                                              00004190
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00004200
     1 VNH(10),DNH(10),STH(10),HM(10), VNP(99),                         00004210
     2 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00004220
     3 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00004230
     4DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600)           00004240
     1 ,AP(20),XP(20),TITLE(10),EE(4),SMITH(2),VISCOU(2),DTYP(2)        00004250
     2 ,AM(10),STA(10),RP(20),EP(20),ALPH(99),HNAME(2),JSELEC(13),      00004260
     3 ISEG(15),PBAR(20),AREA(99)                                       00004270
C                                                                       00004280
C     INITIALIZE                                                        00004290
C                                                                       00004300
      DATA  SMITH,VISCOU  /4H SMI,4HTH  ,4H VIS,4HCOUS /                00004310
      IW=6                                                              00004320
      ICOL=132                                                          00004330
      IR=5                                                              00004340
      NHAMR = 100                                                       00004350
      PELE=5.0                                                          00004360
      NLIM=98                                                           00004370
      MLIM=10                                                           00004380
      DO 30 I=1,3                                                       00004390
   30 DSACP(I)=.01                                                      00004400
      CDP(1)=0.0                                                        00004410
      SPLICE(1)=0.                                                      00004420
      DO 40 I=2,99                                                      00004430
      SPLICE(I)=-5000.0                                                 00004440
      ALPH(I) = 0.0                                                     00004450
   40 CDP(I)=0.0                                                        00004460
      EXPP=1.3                                                          00004470
      TEMI=25.0                                                         00004480
      SOILM=0.0                                                         00004490
      SJJJ=0.0                                                          00004500
      DULT=0.0                                                          00004510
      DO 146 I=1,13                                                     00004520
  146 JSELEC(I)=0                                                       00004530
C                                                                       00004540
C     START TO READ DATA                                                00004550
C     READ AND PRINT TITLE                                              00004560
C     IF NO MORE DATA - QUIT                                            00004570
C                                                                       00004580
 1    FORMAT (20I4)                                                     00004590
 2    FORMAT (10F8.2)                                                   00004600
 4    FORMAT (1H1,19X,44HW E A P  -  WAVE EQUATION ANALYSIS FOR PILES// 00004610
     > ,5X,10A6)                                                        00004620
C                                                                       00004630
      READ (IR,5,END=9876,ERR=1020) TITLE                               00004640
      GO TO 9877                                                        00004650
 9876 IW =-1000                                                         00004660
      RETURN                                                            00004670
 9877 CONTINUE                                                          00004680
      ALPH(1) = 1.0                                                     00004690
 5    FORMAT (10A6)                                                     00004700
      WRITE (IW,4) TITLE                                                00004710
C                                                                       00004720
C     READ OPTIONS AND SPECS.                                           00004730
C                                                                       00004740
      READ (IR,1,END=9876,ERR=1020) IOUT,IJJ,IHAMR,IOSTR,IFUEL,IPEL,N,  00004750
     1 ISPL,NCROSS,IBEDAM,IPERCS,ISMITH,ITYS,MAXJRT,IPHI,ITER,IDAHA     00004760
C                                                                       00004770
C     CHECK AND/OR CORRECT OPTIONS                                      00004780
C                                                                       00004790
      II=IABS(IOUT)                                                     00004800
      PM(99) = 0.0                                                      00004810
      IF (IDAHA.EQ.0) PM(99) = 2.0                                      00004820
      IF (IDAHA.GT.0) PM(99) = IDAHA                                    00004830
      CDP(99) = 0.0                                                     00004840
      IF (IPERCS.LT.0.0) CDP(99) = 1.0                                  00004850
      IPERCS = IABS(IPERCS)                                             00004860
      IF (IBEDAM.EQ.0) IBEDAM = 1                                       00004870
      IF (IBEDAM.LT.0) IBEDAM = 0                                       00004880
      IF (II.GE.20) II=II-20                                            00004890
      IF (II.GE.10) II=II-10                                            00004900
      IF (II.GT.6) IOUT=0                                               00004910
      IF (IFUEL.LT.1.OR.IFUEL.GT.5) IFUEL=1                             00004920
      IF (ITER.EQ.0) ITER=2                                             00004930
      IF (ITER.LT.0) ITER=0                                             00004940
      IF (MAXJRT.LE.0) MAXJRT=1                                         00004950
      IF (IHAMR.GT.NHAMR) WRITE (IW,3)                                  00004960
      IF (IHAMR.LT.0) IHAMR=0                                           00004970
      IF (II.EQ.6) IJJ = 0                                              00004980
 3    FORMAT (27H UNKNOWN HAMMER TYPE, SORRY)                           00004990
      IF (IHAMR.GT.NHAMR) STOP                                          00005000
   10 FORMAT (48H ***N WAS NOT SET,EXTENDED INPUT NOT POSSIBLE***)      00005010
      IF (N.LE.1.AND.IPEL.GT.0) WRITE (IW,10)                           00005020
      IF (N.LE.1.AND.IPEL.GT.0) STOP                                    00005030
C                                                                       00005040
C     EXTENDED PILE INPUT                                               00005050
C                                                                       00005060
      IF (IPEL.EQ.2) READ (IR,2) (STP(I),I=1,N)                         00005070
      IF (IPEL.EQ.2) READ (IR,2) (PM(I),I=1,N)                          00005080
      IF (IPEL.GE.1) READ (IR,2) (ALPH(I),I=1,N)                        00005090
      IF (IPEL.LT.2) GO TO 142                                          00005100
    9 FORMAT (50H MASSES AND STIFFNESSES FOR FIRST ELEMENT ARE NOT ,    00005110
     *9HSPECIFIED)                                                      00005120
      IF (PM(1).LT.10.E-8.OR.STP(1).LT.10.E-8) WRITE (IW,9)             00005130
      IF (PM(1).LT.10.E-8.OR.STP(1).LT.10.E-8) STOP                     00005140
      DO 143 I=1,N                                                      00005150
      STP(I)=STP(I)*12.0                                                00005160
      PM(I)=PM(I)/32.17                                                 00005170
      IF (STP(I).LT.0.0001) STP(I)=STP(I-1)                             00005180
  143 IF (PM(I).LT.10.E-8) PM(I)=PM(I-1)                                00005190
  142 CONTINUE                                                          00005200
      DO 600 I=2,99                                                     00005210
  600 IF (ALPH(I).LT.0.0001) ALPH(I)=ALPH(I-1)                          00005220
      M1=8                                                              00005230
      M2=9                                                              00005240
C                                                                       00005250
C     DRIVING SYSTEM INPUT                                              00005260
C                                                                       00005270
      READ (IR,2) HM(M2),STH(M1),STH(M2)                                00005280
      HM(M2)=HM(M2)/32.17                                               00005290
      STH(M2) = STH(M2)*12.                                             00005300
      STH(M1) = STH(M1)*12.                                             00005310
      READ(IR,2) (EE(I),I=1,4),TEMAX,B,A,C                              00005320
      IF (STH(M2).LT.1.0) EE(4) = 1.0                                   00005330
      DO 141 I=1,4                                                      00005340
      IF (EE(I).LT.0.00001.OR.EE(I).GT.1.0) EE(I) = 0.85                00005350
  141 EE(I)=EE(I)**2                                                    00005360
      EANV=EE(1)                                                        00005370
      ECAP=EE(2)                                                        00005380
      EPT=EE(3)                                                         00005390
      ECUS=EE(4)                                                        00005400
C                                                                       00005410
C     NCROSS EQL 0 MEANS UNIFORM                                        00005420
C                                                                       00005430
C     START PILE INPUT                                                  00005440
C                                                                       00005450
      NN=2                                                              00005460
      XP(1) = 0.0                                                       00005470
      READ (IR,2) XPT,AP(1),EP(1),RP(1),SOILM,TDORGA,A1,B1,C1           00005480
      ATP = AP(1)/144.0                                                 00005490
      IF (EP(1).LT.0.1) EP(1) = 29000.                                  00005500
      IF (RP(1).LT.0.1) RP(1) = 492.                                    00005510
      EMP=EP(1)*144.                                                    00005520
      RHO=RP(1)/32170.                                                  00005530
      IF (NCROSS.LT.1) GO TO 221                                        00005540
      I=2                                                               00005550
C     FOR NONUNIFORM PILES                                              00005560
  220 READ (IR,2) XP(I),AP(I),EP(I),RP(I)                               00005570
      NN=I                                                              00005580
      IF (EP(I).LT.0.1) EP(I) = EP(I-1)                                 00005590
      IF (RP(I).LT.0.1) RP(I)=RP(I-1)                                   00005600
      I = I+1                                                           00005610
   12 FORMAT (48H PILE PROPERTIES AT BOTTOM OF PILE NOT SPECIFIED)      00005620
      IF (XP(I-1).LT.XP(I-2)) WRITE (IW,12)                             00005630
      IF (XP(I-1).LT.XP(I-2)) STOP                                      00005640
      IF (XP(I-1).LT.XPT) GO TO 220                                     00005650
      GO TO 222                                                         00005660
 221  CONTINUE                                                          00005670
      AP(2)=AP(1)                                                       00005680
      XP(2)=XPT                                                         00005690
      EP(2)=EP(1)                                                       00005700
      RP(2)=RP(1)                                                       00005710
  222 CONTINUE                                                          00005720
C     DETERMINE NO. OF STATIONS SPECIFIED                               00005730
      DO 2100 I=1,20                                                    00005740
      IF (XP(I).GE.XPT-10E-8) GO TO 2101                                00005750
 2100 CONTINUE                                                          00005760
 2101 NN=I                                                              00005770
      IF (IPEL.NE.0) GO TO 2102                                         00005780
      N1=XPT/PELE+1                                                     00005790
      IF (N.LE.1) N=N1                                                  00005800
      IF (N.GT.NLIM) N=NLIM                                             00005810
C                                                                       00005820
C     DETERMINE PILE SEGMENTS                                           00005830
C                                                                       00005840
 2102 CALL PIEL(NN,N,XP,AP,EP,RP,STP,PM,ALPH,IOUT,IW,ICOL,IPEL,         00005850
     1 AREA)                                                            00005860
C                                                                       00005870
C     OBTAIN HAMMER DATA                                                00005880
C                                                                       00005890
      CALL HAEL(IHAMR,DTCRH,DTCRA,HNAME,IR)                             00005900
      IF (ABS(TDORGA).GT.10.E-8) SJJJ = TDORGA                          00005910
      STRM = PBAR(10)                                                   00005920
C                                                                       00005930
C     CHECK ON SELF-GENERATED PILE DATA                                 00005940
C                                                                       00005950
      DO 150 I=1,N                                                      00005960
      IF (STP(I).GT.100.0.AND.PM(I).GT.10E-8) GO TO 150                 00005970
    7 FORMAT (54H PILE MASSES OR STIFFNESSES TOO SMALL,CHECK INPUT INFO)00005980
      WRITE (IW,7)                                                      00005990
      STOP                                                              00006000
  150 CONTINUE                                                          00006010
C     FUEL PRESSURE AND PRESSURE MULTIPLIER FOR DIESELS                 00006020
      PSPEC=PBAR(10+IFUEL)                                              00006030
      IF (PSPEC.LT.0.01.AND.IFUEL.GT.1) PSPEC=1000.0                    00006040
      IF (VCHAM.GT.10.E-8) PCOM=PSPEC/(14.7*(1.+DEPIB*ARAM/VCHAM)**1.35)00006050
      NM1=N-1                                                           00006060
      N1=N+1                                                            00006070
      IF (A.GT.0.1) PCOM = A                                            00006080
      SOILM=SOILM/32.17                                                 00006090
      IF (A1.GT.10.E-8) DSACP(1)=A1                                     00006100
      IF (B1.GT.10.E-8) DSACP(2)=B1                                     00006110
      IF (C1.GT.10.E-8) DSACP(3)=C1                                     00006120
      IF (C.GT.0.1) EXPP = C                                            00006130
      IF (ABS(B).GT.10.E-8) TDEL=B                                      00006140
C                                                                       00006150
C     READ SOIL AND ADDITIONAL HAMMER DATA                              00006160
C                                                                       00006170
      READ (IR,2,END=9876,ERR=1020) QS(1),QS(N+1),SJ(1),SJ(N+1),RULT,   00006180
     1 ESOIL,STROKE,EFFICY,PSTEAM,RWT                                   00006190
      SJS=SJ(1)                                                         00006200
      SJT=SJ(N+1)                                                       00006210
      IF (EFFICY.GT.0.001) PBAR(16)=EFFICY                              00006220
      IF (RWT.GT.0.0.AND.ITYPH.NE.3) PBAR(8)=RWT                        00006230
      IF (ITYPH.NE.3) GO TO 160                                         00006240
C                                                                       00006250
C     FOR A/S HAMMERS OVERRIDE FILE DATA                                00006260
C                                                                       00006270
      IF (STROKE.GT.0.001) PBAR(10)=STROKE                              00006280
      IF (STROKE.LT.0.01) STROKE=STRM                                   00006290
      IF (RWT.GT.0.0) PBAR(18)=RWT                                      00006300
      IF (PSTEAM.GT.PBAR(11)) PSTEAM=PBAR(11)                           00006310
      IF (PSTEAM.LT.0.001) PSTEAM=PBAR(11)                              00006320
C     DOUBLE ACTING AIR/STEAM STROKE (EQUIVALENT)                       00006330
      IF (PBAR(11).GT.10.0) STROKE=PBAR(10)*(1.0+(PSTEAM*PBAR(18))/(    00006340
     1 PBAR(11)*PBAR(17)))                                              00006350
      VFALL=SQRT(STROKE*64.34*PBAR(16))                                 00006360
      WRITE (IW,161) STROKE,PBAR(16),VFALL                              00006370
  161 FORMAT (16H STROKE (EQUIV.) ,F4.1,4H FT, ,11H EFFICIENCY ,        00006380
     1 F5.2,18H , IMPACT VELOCITY ,F5.1,5H FT/S )                       00006390
                                                                        00006400
      IF (PBAR(11).GT.10.0) WRITE (IW,162) PSTEAM,PBAR(11),PBAR(18),    00006410
     1 PBAR(17)                                                         00006420
  162 FORMAT (22H ACTUAL/ MAX. PRESSURE ,F6.1,1H/,F6.1,23H PSI, REACT./R00006430
     1AM WEIGHT,F6.1,1H/,F6.1,5H KIPS )                                 00006440
      DO 164 I=21,30                                                    00006450
 164  RESULT(I) = STROKE                                                00006460
  160 CONTINUE                                                          00006470
C                                                                       00006480
C     DETERMINE ULTIMATE CAPACITY TO BE ANALYZED                        00006490
C                                                                       00006500
      RULT=2.*RULT                                                      00006510
      RMAX=RULT                                                         00006520
      IF (ESOIL.LT.10.E-4.OR.ESOIL.GT.1.0) ESOIL=1.0                    00006530
      ESOIL=ESOIL**2.                                                   00006540
      DO 114 I=2,N                                                      00006550
      SJ(I)=SJ(1)                                                       00006560
 114  QS(I)=QS(1)                                                       00006570
C                                                                       00006580
C     READ EXTENDED SOIL INPUT                                          00006590
C                                                                       00006600
      IF (ITYS.LT.-1) READ(IR,2) (QS(I),I=1,N1)                         00006610
      IF (ITYS.LT.0) READ (IR,2) (SJ(I),I=1,N1)                         00006620
      IF (ITYS.LT.-1) READ(IR,2) (SU(I),I=1,N1)                         00006630
      IF (ITYS.GE.0) GO TO 230                                          00006640
      DO 200 I=2,N1                                                     00006650
      IF (QS(I).LT.0.0001) QS(I)=QS(I-1)                                00006660
      IF (SJ(I).LT.0.0001) SJ(I)=SJ(I-1)                                00006670
      IF (ITYS.LT.-1.AND.SU(I).LT.0.0001) SU(I)=SU(I-1)                 00006680
 200  CONTINUE                                                          00006690
 230  CONTINUE                                                          00006700
C                                                                       00006710
C     DISTRIBUTE RESISTANCE                                             00006720
C                                                                       00006730
      ITYR = ITYS                                                       00006740
      IF (ITYS.GE.-1) CALL SOILN (ITYS,IPERCS,N,XPT,SU,IR,ALPH)         00006750
      ITYS = ITYR                                                       00006760
      SUS=0.                                                            00006770
      DO 184 I=1,N1                                                     00006780
  184 SUS=SUS+SU(I)                                                     00006790
      SUJ = SUS - SU(N1)                                                00006800
C                                                                       00006810
C     DISTRIBUTE CASE DAMPING                                           00006820
C                                                                       00006830
      DO 185 I=1,N1                                                     00006840
      IF (ISMITH.GT.0.OR.I.EQ.N1) GO TO 187                             00006850
      IF(ITYS.LT.0)GO TO 1187                                           00006860
      IF (SUJ.LT.10.E-10) SJ(I)=SJ(I)/FLOAT(N)                          00006870
      IF (SUJ.GE.10E-10) SJ(I)=SJ(I)*SU(I)/SUJ                          00006880
1187  CONTINUE                                                          00006890
      SJ(I)=SJ(I)*SQRT(STP(I)*PM(I))                                    00006900
 187  CONTINUE                                                          00006910
      QS(I)=QS(I)/12.                                                   00006920
      SU(I)=SU(I)/SUS                                                   00006930
C                                                                       00006940
C     CHECK QUAKES                                                      00006950
C                                                                       00006960
  185 IF (QS(I).LT.0.0001) QS(I)=.08333                                 00006970
      IF (ISMITH.LT.1) SJ(N1)=SJ(N1)*SQRT(STP(N)*PM(N))                 00006980
6     FORMAT(I4,2F8.2)                                                  00006990
      DO 301 I=1,99                                                     00007000
301   OPEN(I)=0.0                                                       00007010
      IF (ISPL.LT.1) GO TO 144                                          00007020
C                                                                       00007030
C     READ SPLICE AND PLOTTER INFO.                                     00007040
C                                                                       00007050
      DO 300 I=1,ISPL                                                   00007060
      READ (IR,6,END=9876,ERR=1020) J,SPLICE(J),OPEN(J)                 00007070
300   CONTINUE                                                          00007080
      DO 302 I=2,N                                                      00007090
302   OPEN(I)=OPEN(I)+OPEN(I-1)                                         00007100
  144 CONTINUE                                                          00007110
      IF (IABS(IOUT).GT.9) READ (IR,2,END=1000,ERR=1020) YMAX           00007120
      IF (IABS(IOUT).GT.9) READ (IR,1,END=1000,ERR=1020) (ISEG(I),I=1,1500007130
     1)                                                                 00007140
      GO TO 1003                                                        00007150
 1000 CONTINUE                                                          00007160
 1001 FORMAT (51H INSUFFICIENT PLOTTER INFORMATION,THEREFORE VALUES ,   00007170
     *11HARE ASSUMED)                                                   00007180
      YMAX = 0.0                                                        00007190
      DO 1004 I=1,15                                                    00007200
 1004 ISEG(I) = 0                                                       00007210
      WRITE (IW,1001)                                                   00007220
 1003 CONTINUE                                                          00007230
C     DETERMINE PILE DAMPING                                            00007240
      DFAC=FLOAT(IBEDAM)/50.                                            00007250
      DO 145 I=1,N                                                      00007260
  145 CDP(I)=DFAC*SQRT(PM(I)*STP(I))                                    00007270
C                                                                       00007280
C     PRINT INPUT INFO                                                  00007290
C                                                                       00007300
      CALL OUT1N(SU,SJ,QS,STH,STP,HM,PM,IHAMR,EE,N,M,IW,XPT,ISMITH,     00007310
     1HNAME,ESOIL,AP(1),EMP,RHO,SPLICE,CDP,ALPH,ITYPH)                  00007320
      DO 876 I=1,2                                                      00007330
      DTYP(I) = VISCOU(I)                                               00007340
      IF (ISMITH.EQ.1) DTYP(I)=SMITH(I)                                 00007350
 876  CONTINUE                                                          00007360
      IF (IPHI.LT.100.AND.ITYPH.LT.3) IPHI=140                          00007370
      IF (IPHI.LT.100.AND.ITYPH.EQ.3) IPHI = 160                        00007380
      PHI = FLOAT(IPHI)/100.                                            00007390
      PFAC = 1./PHI                                                     00007400
 8    FORMAT (/15X,26HOPTIONS AND SPECIFICATIONS/                       00007410
     1 4H PHI,F7.2,4X,12HS-DAMPING   ,2A4,4X,10HRWT (KIPS),F10.2/       00007420
     2 5H IOUT,I6,4X,10HP-DAMPING ,I10,4X,14HSOIL DIST. NO.,I6/         00007430
     3 6H IFUEL,I5,4X,6HJ SKIN,F14.2,4X,11HTDEL (SEC.),F9.4/            00007440
     4 6H IOSTR,I5,4X,5HJ TOE,F15.2,4X,10HTEMAX (MS),F10.2)             00007450
      DO 188 I=2,N                                                      00007460
      IF (SPLICE(I).GT.0.0) SPLICE(I) = -SPLICE(I)                      00007470
      IF (ABS(SPLICE(I)).LT.10.E-8) SPLICE(I) = 10.E-8                  00007480
      IF (SPLICE(I).LT.0.0.AND.SPLICE(I).GE.-.5)                        00007490
     * WRITE (IW,189) I,SPLICE(I)                                       00007500
 189  FORMAT (10H AT SEGMT.,I2,11H SLACK (FT),F10.5)                    00007510
 188  CONTINUE                                                          00007520
 47   FORMAT (7H SOILM=,F5.2,5H KIPS,8H DS ANV=,F5.3,                   00007530
     1 8H DS CAP=,F5.3,9H DS PTOP=,F5.3)                                00007540
      IS = ITYS                                                         00007550
      IF (IS.EQ.11) IS = 0                                              00007560
      WRITE (IW,8) PHI,DTYP,PBAR(8),IOUT,IBEDAM,IS,IFUEL,SJS,B,IOSTR,   00007570
     1 SJT,TEMAX                                                        00007580
 506  FORMAT (15X,10HEFFICIENCY,F10.3)                                  00007590
      IF (ITYPH.LT.3.AND.PBAR(16).GT.0.001) WRITE (IW,506) PBAR(16)     00007600
      IF (SOILM.GT.0.0.OR.A1.GT.0.0.OR.B1.GT.0.0.OR.C1.                 00007610
     1 GT.0.0) WRITE (IW,47) SOILM,A1,B1,C1                             00007620
      IULT = 0                                                          00007630
      IF (RULT.GT.10.E-4) GO TO 502                                     00007640
      IF (RULT.LT.0.) GO TO 191                                         00007650
C                                                                       00007660
C     GENERATE RULT VALUES                                              00007670
C                                                                       00007680
      RULT = SQRT(EMP*RHO)*ATP*3.0                                      00007690
      I = RULT*0.05 + 0.5                                               00007700
      IF (I.LT.1) I = 1                                                 00007710
      RULT = I * 20.0                                                   00007720
      IF (EMP.LT.3000000.) RULT=RULT/2.0                                00007730
      RMAX=RULT*5.0                                                     00007740
      IULT=10                                                           00007750
      GO TO 502                                                         00007760
 191  CONTINUE                                                          00007770
C                                                                       00007780
C     READ RULT VALUES                                                  00007790
C                                                                       00007800
      READ (IR,2) (RESULT(I),I=1,10)                                    00007810
      DO 500 I=1,10                                                     00007820
      IF (RESULT(I).LT.0.001) GO TO 501                                 00007830
 500  CONTINUE                                                          00007840
  501 CONTINUE                                                          00007850
      RMAX=RESULT(I-1)*2.0                                              00007860
      IULT = I-1                                                        00007870
C                                                                       00007880
C     CONVERT FIRST RULT TO KIPS                                        00007890
C                                                                       00007900
      RULT=RESULT(1)*2.0                                                00007910
  502 CONTINUE                                                          00007920
      IF (ITYPH.NE.1) GO TO 505                                         00007930
      DFFALL=STROKE-DEPIB                                               00007940
      IF (DFFALL.GT.0.001) GO TO 106                                    00007950
C     STROKE FOR VACCUUM HAMMER                                         00007960
      STROKE = 5.                                                       00007970
      IF (PBAR(20).GT.10.E-8) STROKE=3.0                                00007980
      DCYL =0.0                                                         00007990
      DFFALL = STROKE-DEPIB                                             00008000
 106  CONTINUE                                                          00008010
C                                                                       00008020
C     DETERMINE RAM VELOCITY AT PORTS                                   00008030
C                                                                       00008040
      IF (DFFALL.GT.0.0) VFALL=SQRT(64.34*DFFALL)                       00008050
      IF (PBAR(20).GT.10.E-8) CALL VACHAM(PBAR,ARAM,DEPIB,DCYL,STROKE,  00008060
     1 FSUCK,VFALL,IOUT,IW)                                             00008070
  505 CONTINUE                                                          00008080
C     SOIL STIFFNESS                                                    00008090
      DO 115 I=1,N1                                                     00008100
      SU(I)=SU(I)*RULT                                                  00008110
      SOK(I) = SU(I) / QS(I)                                            00008120
 115  CONTINUE                                                          00008130
C     CHECK TIME INCREMENT INCLUDING SOIL STIFFNESS                     00008140
      RRAT = RMAX/RULT                                                  00008150
      IF (CDP(99).GT.0.5) RRAT = 1                                      00008160
C --- DELETE ORIGINAL SOURCE CODE                                       00008170
      DTCRP = PM(N)/(STP(N)+SOK(N1))*RRAT                               00008180
      IF (CDP(99).GT.0.5) DTCRP=PM(N)/(STP(N)+SOK(N)+(RMAX-RULT)/QS(N1))00008190
      NM1=N-1                                                           00008200
      DO 1010 I=1,NM1                                                   00008210
      ST = STP(I+1)                                                     00008220
      IF (STP(I).GT.ST) ST=STP(I)                                       00008230
      ST=ST+SOK(I)*RRAT                                                 00008240
      DTM=PM(I)/ST                                                      00008250
      IF (DTM.LT.DTCRP) DTCRP=DTM                                       00008260
 1010 CONTINUE                                                          00008270
      DTCRP=SQRT(DTCRP)                                                 00008280
C     CUSHION DAMPER                                                    00008290
      PM(99) = PM(99)*SQRT(STH(M)*HM(M))/50.0                           00008300
C     DETERMINE TIME INCREMENTS FOR HAMMER AND PILE GTR CRITICAL        00008310
      DTP=PFAC*DTCRP                                                    00008320
      DTH=PFAC*DTCRH                                                    00008330
C     CHECK TIME INCREMENTS                                             00008340
      IF (DTH.LT.10.E-6.OR.DTP.LT.10.E-6) WRITE (IW,119)                00008350
      IF (DTH.LT.10.E-6.OR.DTP.LT.10.E-6) STOP                          00008360
  119 FORMAT (47H HAMMER OR PILE T.I. EQUAL TO ZERO, CHECK INPUT )      00008370
      IF (DTCRA.LT.DTCRH) DTH=PFAC*DTCRA                                00008380
      IF (DTH.GT.DTP) GO TO 33                                          00008390
      DO 118 JRAT=1,20                                                  00008400
      IF (FLOAT(JRAT+1)*DTH.GT.DTP) GO TO 117                           00008410
  118 CONTINUE                                                          00008420
C                                                                       00008430
C     DETERMINE TIME INCREMENTS IF HAMMER INCREMENTS SMALLER THAN PILE  00008440
C     T.I.                                                              00008450
C                                                                       00008460
  117 IF (MAXJRT.LT.1) MAXJRT=1                                         00008470
      IF (JRAT.GT.MAXJRT) JRAT=MAXJRT                                   00008480
      DTP=DTH*FLOAT(JRAT)                                               00008490
      GO TO 22                                                          00008500
   33 DTH=DTP                                                           00008510
      JRAT=1                                                            00008520
   22 CONTINUE                                                          00008530
 21   FORMAT (15X,15HTIME INCR. (MS),F5.3)                              00008540
      DTPM=DTP*1000.                                                    00008550
C                                                                       00008560
C     SET UP LOADING STIFFNESSES                                        00008570
C                                                                       00008580
      IF (ITYPH.EQ.3) STH(M1)=STH(M1)*ECUS                              00008590
      IF (ITYPH.LT.3) STH(M1)=STH(M1)*ECAP                              00008600
      IF (MA.GT.0) STA(MA)=STA(MA)*ECAP                                 00008610
      STH(M2) = STH(M2)*ECUS                                            00008620
      STP(1) = STP(1)*EPT                                               00008630
      STH(M) = STH(M)*EANV                                              00008640
      WRITE (IW,21) DTPM                                                00008650
      STROKO = STROKE                                                   00008660
C     SET UP OUTPUT VARIABLES                                           00008670
      IF (IJJ.EQ.1) READ (IR,1,END=1005,ERR=1020) (INP(I),I=1,13)       00008680
      GO TO 1006                                                        00008690
 1005 IJJ=0                                                             00008700
 1006 CONTINUE                                                          00008710
      IF (IJJ.NE.1) CALL JJNP (ICOL,N,INP,JMAX)                         00008720
C  ... JMAX=NO. OF PILE VARIABLES THAT CAN BE PRINTED (JMAX.LE.N)       00008730
C     NOT USED HERE, RECOMPUTED IN ANALYSIS                             00008740
      RETURN                                                            00008750
 1020 CONTINUE                                                          00008760
 1021 FORMAT (11H DATA ERROR)                                           00008770
      WRITE (IW,1021)                                                   00008780
      STOP                                                              00008790
      END                                                               00008800
      SUBROUTINE SOILN (ITYS,IPERCS,N,XPT,SU,IR,ALPH)                   00008810
                                                                        00008820
C     THIS PROGRAM FINDS THE PERCENTAGE OF TOTAL PILE RESISTANCE THAT AC00008830
C     AT INDIVIDUAL ELEMENTS                                            00008840
C     NOTE THAT THIS PROGRAM ASSUMES THAT PILE ELEMENTS ARE OF EQUAL LEN00008850
C     EXCEPT FOR TOP AND BOTTOM. THESE HAVE 1/2 THE LENGTH OF THE OTHERS00008860
C     DIS IS AN ARRAY THAT CONTAINS DISTRIBUTIONS OF STATIC SOIL RESISTA00008870
C     FIRST INDEX = TYPE, SECOND INDEX 1=LOCATION 2=PERCENTAGE          00008880
C     THIRD INDEX (MAX=6) FOR VALUES                                    00008890
C     BETWEEN GIVEN POINTS OF CHANGE OF DISTRIBUTION THE RESISTANCE IS  00008900
C     ASSUMED TO VARY LINEARLY                                          00008910
C     XPT IS THE TOTAL PILE LENGTH                                      00008920
C     PERC* STANDS FOR PERCENTAGE OF TOTAL SKIN RESISTANCE AT *         00008930
      DIMENSION SU(20),DIS(11,2,20),ALPH(99)                            00008940
      DO 201 I=1,11                                                     00008950
      DO 201 J=1,2                                                      00008960
      DO 201 K=1,20                                                     00008970
      DIS(I,J,K)=0.0                                                    00008980
 201  CONTINUE                                                          00008990
      IF (ITYS.LT.1) GO TO 300                                          00009000
      DIS(1,2,1)=1.                                                     00009010
      DIS(5,2,1)=0.5                                                    00009020
      DIS(6,2,1)=1./3.                                                  00009030
      DIS(7,2,1)=1.                                                     00009040
      DIS(8,2,1)=1.                                                     00009050
      DIS(9,2,1)=0.5                                                    00009060
      DIS(10,2,1)=1.                                                    00009070
      DO 202 I=1,10                                                     00009080
      DO 202 J=1,2                                                      00009090
      DIS(I,J,2)=1.                                                     00009100
 202  CONTINUE                                                          00009110
      DO 203 I=3,5                                                      00009120
      DO 203 J=1,2                                                      00009130
      DIS(I,J,2) = 0.5                                                  00009140
 203  CONTINUE                                                          00009150
      DIS(2,1,2)=0.25                                                   00009160
      DIS(4,1,2)=0.75                                                   00009170
      DO 213 I=2,4                                                      00009180
 213  DIS(I,2,2) = 0.0                                                  00009190
      DIS(6,2,2)=1./3.                                                  00009200
      DIS(9,2,2)=0.5                                                    00009210
      DO 204 I=6,10                                                     00009220
      DIS(I,1,2)=1./3.                                                  00009230
 204  CONTINUE                                                          00009240
      DIS(8,1,2)=2./3.                                                  00009250
      DO 205 I=2,5                                                      00009260
      DIS(I,2,3)=1.                                                     00009270
 205  CONTINUE                                                          00009280
      DO 206 I=6,10                                                     00009290
 206  DIS(I,1,3)=1./3.                                                  00009300
      DO 207 I=7,10                                                     00009310
 207  DIS(I,2,3)=0.5                                                    00009320
      DIS(2,1,3)=0.25                                                   00009330
      DIS(3,1,3)=0.5                                                    00009340
      DIS(4,1,3)=0.75                                                   00009350
      DIS(5,1,3)=0.5                                                    00009360
      DIS(6,2,3)=2./3.                                                  00009370
      DIS(8,1,3)=2./3.                                                  00009380
      DIS(9,2,3)=1.                                                     00009390
      DO 208 I=1,9                                                      00009400
      DO 208 J=1,2                                                      00009410
 208  DIS(I,J,4)=1.                                                     00009420
      DIS(6,1,4)=2./3.                                                  00009430
      DIS(6,2,4)=2./3.                                                  00009440
      DIS(7,2,4)=0.5                                                    00009450
      DIS(8,2,4)=0.5                                                    00009460
      DIS(9,1,4)=2./3.                                                  00009470
      DIS(10,1,4) = 2./3.                                               00009480
      DIS(10,2,4)=0.5                                                   00009490
      DO 209 I=6,10                                                     00009500
 209  DIS(I,1,5)=2./3.                                                  00009510
      DO 210 I=6,10                                                     00009520
      DIS(I,2,5)=1.                                                     00009530
 210  CONTINUE                                                          00009540
      DIS(9,2,5)=0.5                                                    00009550
      DO 211 I=6,10                                                     00009560
      DO 211 J=1,2                                                      00009570
      DIS(I,J,6)=1.                                                     00009580
 211  CONTINUE                                                          00009590
      DIS(9,2,6)=0.5                                                    00009600
      GO TO 400                                                         00009610
 500  CONTINUE                                                          00009620
C                                                                       00009630
C     FOR INPUT OF SOIL DISTRIBUION                                     00009640
C                                                                       00009650
  300 ITYS=11                                                           00009660
 2    FORMAT (2F8.3)                                                    00009670
      DO 306 I=1,20                                                     00009680
      READ (IR,2) DIS(11,1,I),DIS(11,2,I)                               00009690
      I1=I                                                              00009700
      IF (DIS(11,1,1).GT.0.0) I1=I1+1                                   00009710
      DISX=DIS(11,1,I)                                                  00009720
      DIS(11,1,I1)=DIS(11,1,I)/XPT                                      00009730
      DIS(11,2,I1)=DIS(11,2,I)/100.                                     00009740
      IF (DISX.GE.XPT-0.00001) GO TO 400                                00009750
  306 CONTINUE                                                          00009760
  400 XU=0.0                                                            00009770
      IF (DIS(11,1,1).GT.0.0) DIS(11,1,2)=0.0                           00009780
      IF (DIS(11,1,1).GT.0.0) DIS(11,1,1)=0.0                           00009790
      PERCS=IPERCS                                                      00009800
      PERCS = PERCS*0.01                                                00009810
      IF (PERCS.LT.10.0E-8)  PERCS = 10.0E-8                            00009820
      SUMT=0.0                                                          00009830
      SALPH=0.0                                                         00009840
      DO 110 I=1,N                                                      00009850
  110 SALPH=SALPH+ALPH(I)                                               00009860
      DO 100 I=1,N                                                      00009870
      XO=XU                                                             00009880
      DL=ALPH(I)/SALPH                                                  00009890
      XU=XO+DL                                                          00009900
      SUM=0.0                                                           00009910
      DO 101 J=2,20                                                     00009920
      XXO = DIS(ITYS,1,J)                                               00009930
      IF (XXO.GT.XO) GO TO 102                                          00009940
 101  CONTINUE                                                          00009950
 102  CONTINUE                                                          00009960
      J1=J-1                                                            00009970
      XXO=XO                                                            00009980
      PERCO=DIS(ITYS,2,J1)+ ((DIS(ITYS,2,J)-DIS(ITYS,2,J1))/(DIS(ITYS,  00009990
     1 1,J) - DIS(ITYS,1,J1)))*(XO-DIS(ITYS,1,J1))                      00010000
      DO 103 IJ = J,20                                                  00010010
      XXU=DIS(ITYS,1,IJ)                                                00010020
      IF (XXU.GT.XU-10E-6) GO TO 104                                    00010030
      PERCU=DIS(ITYS,2,IJ)                                              00010040
      SUM = SUM + (PERCO+PERCU)*0.5*(XXU-XXO)                           00010050
      XXO=XXU                                                           00010060
      PERCO=PERCU                                                       00010070
 103  CONTINUE                                                          00010080
 104  CONTINUE                                                          00010090
      XXU=XU                                                            00010100
      J=IJ                                                              00010110
      J1=IJ-1                                                           00010120
      PERCU=DIS(ITYS,2,J1)+ ((DIS(ITYS,2,J)-DIS(ITYS,2,J1))/(DIS(ITYS,  00010130
     1 1,J) - DIS(ITYS,1,J1)))*(XU-DIS(ITYS,1,J1))                      00010140
      SUM = SUM + (PERCO+PERCU)*0.5*(XXU-XXO)                           00010150
      SU(I) = SUM                                                       00010160
      SUMT = SUMT + SUM                                                 00010170
 100  CONTINUE                                                          00010180
      DO 105 I=1,N                                                      00010190
 105  SU(I)=SU(I)*PERCS/SUMT                                            00010200
      SU(N+1)=1.-PERCS                                                  00010210
      RETURN                                                            00010220
      END                                                               00010230
      SUBROUTINE STIFF (DDIS,DVEL,STL,STR,FO,FN,DSAC,DDD)               00010240
      DLST = STR - STL                                                  00010250
      STI=STL+2.*DVEL*DLST                                              00010260
      IF (STI.LT.STL) STI = STL                                         00010270
      IF (STI.GT.STR) STI = STR                                         00010280
      ST1=STI*DDD/(2.0*DSAC)                                            00010290
      STQUAD=ST1*ST1-FO*STI/DSAC                                        00010300
      IF (STQUAD.LT.0) STQUAD=0                                         00010310
      STIS=ABS(ST1)+SQRT(STQUAD)                                        00010320
      IF (STIS.GT.STI) STIS = STI                                       00010330
      IF (STIS.LT.0.0) STIS = 0.0                                       00010340
      FN = FO + DDD*STIS                                                00010350
 1    FORMAT (2F10.2,3F10.4,3F10.0,F10.4)                               00010360
      RETURN                                                            00010370
      END                                                               00010380
      SUBROUTINE SRESN (DNP,DOP,SU,SOK,I,RESO,RESN,ESOIL)               00010390
      DIMENSION DNP(20),DOP(20),SU(20),SOK(20),RESO(20),RESN(20)        00010400
      SKE=SOK(I)                                                        00010410
      IF (DNP(I).LT.DOP(I)) SKE=SKE/ESOIL                               00010420
      DRES=(DNP(I)-DOP(I))*SKE                                          00010430
      RESN(I)=RESO(I)+DRES                                              00010440
      IF (RESN(I).LT.-SU(I)) RESN(I) = -SU(I)                           00010450
      IF (RESN(I).GT.SU(I)) RESN(I)=SU(I)                               00010460
      RETURN                                                            00010470
      END                                                               00010480
      SUBROUTINE STARTC                                                 00010490
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00010500
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00010510
     2 SPLICE,DEPIB,ARAM,ECUS,ECAP,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00010520
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00010530
     4 FPTO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00010540
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00010550
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00010560
      COMMON/SLAK/OPEN(99)                                              00010570
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00010580
     1 VNH(10),DNH(10),STH(10),HM(10), VNP(99),                         00010590
     2 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00010600
     3 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00010610
     4 DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600)          00010620
     5 ,AM(10),STA(10),PBAR(20),AREA(99)                                00010630
      IPREIG=0                                                          00010640
      TCC=0.0                                                           00010650
      TEMIK=272.0+TEMI                                                  00010660
      EXP=1.35                                                          00010670
      STTIME = 0.0                                                      00010680
      EXPT=1.0-1.0/EXP                                                  00010690
      PATM=14.7*.144                                                    00010700
      TEMPC=0.0                                                         00010710
      IF (TDEL.GT.1.0) TEMPC=TDEL                                       00010720
      IF (VFALL.LT.0.0) WRITE (IW,5)                                    00010730
    5 FORMAT (27H NEGATIVE VELOCITY IN START )                          00010740
      IF (PBAR(16).GT.0.5) VFALL=VFALL*SQRT(PBAR(16))                   00010750
      IF (VFALL.LT.0.0) STOP                                            00010760
      M1=M+1                                                            00010770
      M2=M+2                                                            00010780
      N1=N+1                                                            00010790
C                                                                       00010800
C     INITIALIZE HAMMER AND PILE VARIABLES                              00010810
C                                                                       00010820
      DCYL = 0.0                                                        00010830
      DELP = 0.0                                                        00010840
      IF (PBAR(1).GT.ARAM) DELP=(PBAR(1)-ARAM)*0.144*14.7               00010850
      FSUCK=0.0                                                         00010860
      G=32.17                                                           00010870
      RAM=0.0                                                           00010880
      DO 100 I=1,M2                                                     00010890
      IF (I.LT.M1) RAM = RAM + HM(I)                                    00010900
      VOH(I)=0.0                                                        00010910
      DOH(I)=0.0                                                        00010920
      ANH(I) = 0.0                                                      00010930
  100 AOH(I)=0.0                                                        00010940
      DO 101 I=1,N1                                                     00010950
      RES(I) = 0.0                                                      00010960
      RESO(I)=0.0                                                       00010970
      ANP(I) = 0.0                                                      00010980
      VNP(I) = 0.0                                                      00010990
      DNP(I) = 0.0                                                      00011000
      VOP(I)=0.0                                                        00011010
      DOP(I)=OPEN(I)                                                    00011020
  101 AOP(I)=0.0                                                        00011030
C                                                                       00011040
C     DETERMINE TIME INCREMENT                                          00011050
C                                                                       00011060
      STCL = STH(M1)*0.5                                                00011070
      STP1=STH(M2)*STP(1)/(STH(M2)+STP(1))                              00011080
      STP1 = STP1 * 0.5                                                 00011090
      DT1=HM(M1)/STCL                                                   00011100
      DT=HM(M2)/STP1                                                    00011110
      IF (DT.GT.DT1) DT=DT1                                             00011120
      DT1=HM(M2)/STCL                                                   00011130
      IF (DT.GT.DT1) DT=DT1                                             00011140
      DT1=PM(1)/STP1                                                    00011150
      IF (DT.GT.DT1) DT=DT1                                             00011160
      DO 102 I=2,N                                                      00011170
      DT1=PM(I)/(STP(I)+SOK(I))                                         00011180
      IF (I.EQ.N) DT1=PM(N)/(STP(N)+SOK(N)+SOK(N+1))                    00011190
  102 IF (DT.GT.DT1) DT=DT1                                             00011200
      NM1 = N-1                                                         00011210
      DAM = SJ(N) + SJ(N+1)                                             00011220
      IF (ISMITH.EQ.1) DAM = SJ(N)*SU(N) + SJ(N1)*SU(N1)                00011230
      DAM = DAM/SQRT(PM(N)*STP(N))                                      00011240
      DO 141 I = 1,N                                                    00011250
      DA = SJ(I)/SQRT(PM(I)*STP(I))                                     00011260
      IF (ISMITH.EQ.1) DA = DA*SU(I)                                    00011270
      IF (DA.GT.DAM) DAM = DA                                           00011280
 141  CONTINUE                                                          00011290
      DAM = DAM*1.2                                                     00011300
      IF (DAM.LT.2.) DAM = 2.                                           00011310
      DT = SQRT(DT)/DAM                                                 00011320
      IF (DT.LT.0.00001) DT = 0.00001                                   00011330
      TLIM = 2.5*DEPIB/VFALL                                            00011340
      DLIM = 0.25*DEPIB                                                 00011350
      IF (DLIM.LT.0.2) DLIM = 0.2                                       00011360
C     PLACE RAM AT EXHAUST PORTS                                        00011370
      DTOP=-DEPIB                                                       00011380
      DOH(M)=-DEPIB                                                     00011390
      VOH(M)=VFALL                                                      00011400
      AOH(M)=G                                                          00011410
      D0 = VCHAM/ARAM                                                   00011420
      DCU = PM(99)                                                      00011430
      DCT = 0.05*SQRT(STP1*HM(M2))                                      00011440
      DIN=DEPIB+VCHAM/ARAM                                              00011450
      N5=N/2                                                            00011460
      IN=0                                                              00011470
      J=0                                                               00011480
      T2S = 0.0                                                         00011490
      FSLOW = 0.0                                                       00011500
      D3LC = (3.0*XPT/SQRT(EMP/RHO))*VFALL                              00011510
      DACRT = 0.5*DEPIB                                                 00011520
      IF (D3LC.GT.DACRT) DACRT = D3LC                                   00011530
C     DACRT IS DISTANCE AT WHICH PILE ANALYSIS STARTS                   00011540
      IF (IOUT.LT.0) WRITE (IW,1) DT,VFALL,DEPIB                        00011550
    1 FORMAT (14H DT, V, DEPIB,F8.5,2F8.2)                              00011560
 2    FORMAT(13X,102HFP        FC        FT     V RAM     V ANV     V TO00011570
     1P     V MID     V TOE     D CH     D TOP   TOE RES )              00011580
      IF (IOUT.LT.0) WRITE (IW,2)                                       00011590
  109 CONTINUE                                                          00011600
      STTIME = STTIME+DT                                                00011610
      IN=IN+1                                                           00011620
      J=J+1                                                             00011630
      FSLOW = FSLOW + 0.025                                             00011640
      IF (FSLOW.GT.1.) FSLOW = 1.0                                      00011650
      IF (DOH(M).GT.-DACRT) T2S = T2S + 0.025                           00011660
      IF (T2S.GT.1.0) T2S = 1.0                                         00011670
      IT = 1                                                            00011680
  125 CONTINUE                                                          00011690
C     PREDICTOR INTEGRATION                                             00011700
      DO 103 I=M,M2                                                     00011710
      VNH(I)=AOH(I)*DT+VOH(I)                                           00011720
  103 DNH(I)=VOH(I)*DT+DOH(I)                                           00011730
      IF (T2S.LT.10.E-8) GO TO 114                                      00011740
      DO 104 I=1,N                                                      00011750
      VNP(I)=AOP(I)*DT+VOP(I)                                           00011760
  104 DNP(I)=VOP(I)*DT+DOP(I)                                           00011770
  114 CONTINUE                                                          00011780
      IF (IT.EQ.3) GO TO 112                                            00011790
C     START WAVE ANALYSIS                                               00011800
      DBC = -DNH(M)                                                     00011810
      IF (PBAR(20).GT.0.0) CALL VACHAM(PBAR,ARAM,DEPIB,DCYL,DBC,FSUCK,  00011820
     1 VFALL,IOUT,IW)                                                   00011830
      FP=ARAM*PATM*((DIN/(D0+DNH(M1)-DNH(M)))**EXP)                     00011840
      FP = FP-FSUCK+DELP                                                00011850
      FCU = (DNH(M2)-DNH(M1))*STCL+(VNH(M2)-VNH(M1))*DCU                00011860
      FPT = (DNP(1 )-DNH(M2))*STP1+(VNP(1 )-VNH(M2))*DCT                00011870
      DTOP=DNH(M)-DNH(M1)                                               00011880
      ANH(M) = G+(-FP+FTR(DTOP,PBAR,IWT))*FSLOW/RAM                     00011890
      ANH(M1) = G + (FP*FSLOW+FCU)/HM(M1)                               00011900
      ANH(M2)=G+(-FCU+FPT)/HM(M2)                                       00011910
      DO 305 I=M,M2                                                     00011920
      VNH(I) = VOH(I) + ANH(I)*DT                                       00011930
 305  DNH(I) = DOH(I) + (VOH(I) + VNH(I)) * 0.5 * DT                    00011940
      IF (T2S.LT.10.E-8) GO TO 112                                      00011950
      FO = -FPT*T2S                                                     00011960
      DO 105 I=1,N                                                      00011970
      FU = (DNP(I+1)-DNP(I))*STP(I+1)+(VNP(I+1)-VNP(I))*CDP(I+1)        00011980
      RES(I)=RESO(I)+(DNP(I)-DOP(I))*SOK(I)                             00011990
      IF (RES(I).GT.SU(I)) RES(I)=SU(I)                                 00012000
      DAM=SJ(I)*VNP(I)                                                  00012010
      IF (ISMITH.EQ.1) DAM=DAM*RES(I)                                   00012020
      IF (I.EQ.N) GO TO 106                                             00012030
      ANP(I)=G+(FO+FU-RES(I)-DAM)/PM(I)                                 00012040
      VNP(I) = VOP(I) + ANP(I) * DT                                     00012050
      DNP(I) = DOP(I) + (VNP(I) + VOP(I))*DT*0.5                        00012060
  105 FO=-FU                                                            00012070
  106 RES(N1)=RESO(N1)+(DNP(N)-DOP(N))*SOK(N1)                          00012080
      IF (RES(N1).GT.SU(N1)) RES(N1)=SU(N1)                             00012090
      DAT = SJ(N1)*VNP(N)                                               00012100
      IF (ISMITH.EQ.1) DAT=DAT*RES(N1)                                  00012110
      ANP(N) = G+(FO-RES(N1)-RES(N)-DAT-DAM)/(PM(N)+SOILM)              00012120
      VNP(I) = VOP(I)                                                   00012130
      VNP(N) = VOP(N) + ANP(N)*DT                                       00012140
      DNP(N) = DOP(N) + (VNP(N) + VOP(N))*0.5*DT                        00012150
 112  CONTINUE                                                          00012160
      VNP(N1) = VNP(N)                                                  00012170
      DNP(N1) = DNP(N)                                                  00012180
      DO 107 I=M,M2                                                     00012190
      AOH(I)=ANH(I)                                                     00012200
      VOH(I)=VNH(I)                                                     00012210
  107 DOH(I)=DNH(I)                                                     00012220
      IF (T2S.LT.10.E-8) GO TO 113                                      00012230
      DO 108 I=1,N1                                                     00012240
      RESO(I)=RES(I)                                                    00012250
      AOP(I)=ANP(I)                                                     00012260
      VOP(I)=VNP(I)                                                     00012270
  108 DOP(I)=DNP(I)                                                     00012280
 113  CONTINUE                                                          00012290
      D1=DOP(1)*12.                                                     00012300
      DCHAM=(DOH(M1)-DOH(M))*12.                                        00012310
      IF (IOUT.LT.0.AND.IN.EQ.10) WRITE (IW,6) J,FP,FCU,FPT,VOH(M),     00012320
     1VOH(M1),VOP(1),VOP(N5),VOP(N),DCHAM,D1                            00012330
     2 ,RESO(N1)                                                        00012340
      IF (IN.EQ.10) IN=0                                                00012350
 6    FORMAT (I5,11F10.3)                                               00012360
C     RAM CLOSE ENOUGH AT IMPACT BLOCK FOR IGNITION CHECK               00012370
      IF (-DOH(M).GT.DLIM) GO TO 109                                    00012380
      PO = FP/ARAM                                                      00012390
      TEMO = TEMIK*(PO/PATM)**EXPT                                      00012400
      TIMP=1.0                                                          00012410
      IF (VOH(M).GT.VOH(M1)) TIMP=(DOH(M1)-DOH(M))/(VOH(M)-VOH(M1))     00012420
C                                                                       00012430
C     CHECK WHETHER IGNITION OR IMPACT IS ABOUT TO OCCUR                00012440
C                                                                       00012450
      IF (-TDEL.GT.TIMP-0.001) GO TO 203                                00012460
      IF (PBAR(9).GT.0.0.AND.TDEL.LT.10.E-8) GO TO 212                  00012470
      IF (TEMPC.GT.1.0.AND.TEMO.GT.TEMPC) GO TO 206                     00012480
      IF (-DOH(M).LT.PBAR(9).AND.PBAR(9).GT.0.0) TCC = TCC + DT         00012490
      IF (TCC.GT.TDEL-0.001.AND.PBAR(9).GT.0.0) GO TO 203               00012500
      GO TO 212                                                         00012510
  203 IPREIG=0.001/DTP+0.5                                              00012520
C     IGNITION WILL OCCUR AFTER 1 MILLISEC.                             00012530
      GO TO 202                                                         00012540
  206  IPREIG = 0.00025/DTP + 0.5                                       00012550
C     TEMPERATURE IGNITION AFTER 1/4 MSEC.                              00012560
      GO TO 202                                                         00012570
  212 CONTINUE                                                          00012580
      IF (FLOAT(J)*DT.LT.TLIM) GO TO 213                                00012590
      WRITE (IW,9)                                                      00012600
      IPREIG = -100                                                     00012610
      GO TO 202                                                         00012620
  213 CONTINUE                                                          00012630
    9 FORMAT (28H *** HAMMER WILL NOT RUN ***)                          00012640
      IF (DNH(M1)-DNH(M).GT.0.01*DEPIB) GO TO 109                       00012650
C     FOR 0 TDEL AND ATOMIZED FUEL INJECTION                            00012660
C     (ASSUME AT IMPACT)                                                00012670
      IF (TCC.GT.10.E-8) IPREIG = (TDEL-TCC)/DTP                        00012680
      IF (TCC.GT.10.E-8.AND.IPREIG .LT.1) IPREIG = 1                    00012690
  202 MM1=M-1                                                           00012700
      FPTO = -FPT                                                       00012710
      VO = -FCU                                                         00012720
      DO 111 I=M,M2                                                     00012730
      DINH(I)=DOH(I)                                                    00012740
  111 VINH(I)=VOH(I)                                                    00012750
      DO 110 I1=1,MM1                                                   00012760
      I=M-I1                                                            00012770
      VINH(I)=VOH(M)                                                    00012780
  110 DINH(I) = DINH(I+1) + FP/STH(I)                                   00012790
      FINTMX = STTIME                                                   00012800
      RETURN                                                            00012810
      END                                                               00012820
      SUBROUTINE VACHAM(PBAR,ARAM,DEPIB,DCYL,DBC,FSUCK,VFALL,IOUT,IW)   00012830
      DIMENSION PBAR(1)                                                 00012840
      ART = PBAR(1)                                                     00012850
      EXPB = PBAR(4)                                                    00012860
      DSTART = PBAR(2)                                                  00012870
      EXP=EXPB                                                          00012880
      VIN = PBAR(5)                                                     00012890
C     DSTART IS THE DISTANCE THAT THE RAM MOVES BEFORE IT CLOSES THE VAC00012900
C     CHAMBER OFF.                                                      00012910
      DELA = ART-ARAM                                                   00012920
      DIN = VIN/DELA                                                    00012930
      PATM = 0.144*14.7                                                 00012940
      IF (DBC.LT.DEPIB) GO TO 100                                       00012950
C     DBC IS THE DISTANCE OF THE RAM FROM THE ANVIL ZERO POSITION OR IT 00012960
C     IS THE STROKE,I.E  DBC = DOH(M) FOR -DOH(M) LT DEPIB  DBC=STROKE  00012970
C     DBC LESS THAN DEPIB MEANS DBS IS NOT STROKE                       00012980
      FAC = 1.0/(EXPB-1.0)                                              00012990
      RAMW = PBAR(20)                                                   00013000
C     PBAR(20) IS THE RAM WEIGHT WHICH IS NOT NEEDED FOR OTHER THAN VAC 00013010
C     HAMMERS                                                           00013020
      RMS = RAMW/32.17                                                  00013030
      DB = DBC + DIN - DSTART                                           00013040
      DE = DEPIB + DIN - DSTART                                         00013050
      VFALL = DELA*PATM*(DIN**EXP)*FAC/RAMW                             00013060
      VFALL = VFALL*(DB**(1.-EXP)-DE**(1.-EXP))                         00013070
      VFALL = VFALL + (1.0+PATM*DELA/RAMW)*(DBC-DEPIB)*2.0*32.17        00013080
      IF (VFALL.LT.0.0) WRITE (IW,2) VFALL                              00013090
      IF (VFALL.LT.0.0) STOP                                            00013100
 2    FORMAT (70H IMPROPER CONDITION MET WHEN DETERMINING RAM VELOCITY A00013110
     1T PORTS, VFALL=, E10.4)                                           00013120
      VFALL = SQRT(VFALL)                                               00013130
      RETURN                                                            00013140
 100  DVN = DCYL+DBC-DSTART+DIN                                         00013150
      IF (DVN.GT.0.0) GO TO 101                                         00013160
      WRITE(IW,1) DCYL,DBC,DSTART,DIN                                   00013170
      STOP                                                              00013180
 101  CONTINUE                                                          00013190
      FSUCK = (DIN/DVN)**EXPB                                           00013200
      IF (FSUCK.GT.1.0) FSUCK = 1.0                                     00013210
      FSUCK = DELA*PATM*(1.0-FSUCK)                                     00013220
 1    FORMAT (31H NEGATIVE VOLUME IN VAC CHAMBER,4F8.2)                 00013230
      RETURN                                                            00013240
      END                                                               00013250
      SUBROUTINE UP(PBAR,DNH,VNH,DNP,VNP,HM,PM,M,N,DCYL,DFIN,VFALL,VO,  00013260
     1 PO,VFALLM,STROKE,DEPIB,ARAM,EXPP,IWT,IW,IOUT,PSI,T)              00013270
      DIMENSION PBAR(1),DNH(1),VNH(1),DNP(1),VNP(1),HM(1),PM(1)         00013280
C                                                                       00013290
C     THIS PROGRAM IS USED TO DETERMINE THE VELOCITY OF THE RAM OF      00013300
C     CED'S AT THE EXHAUST PORTS.  THE ANALYSIS USES A RIGID BODY       00013310
C     PILE AND RAM ASSUMPTION FOR CLOSED END HAMMERS WHOSE UPWARD       00013320
C     VELOCITY WILL NOT CAUSE UPLIFT THE TOTAL STROKE IS DETERMINED     00013330
C                                                                       00013340
      PATM = 14.7*0.144                                                 00013350
      DFI = DFIN/12.                                                    00013360
      T = 0.0                                                           00013370
      VR = 0.0                                                          00013380
      M1 = M+1                                                          00013390
      M2=M+2                                                            00013400
      VP=VNH(M1)*HM(M1)+VNH(M2)*HM(M2)                                  00013410
      VCHAM = VO                                                        00013420
      IF (DNH(M1).GT.DNH(M)) VCHAM = VO-(DNH(M1)-DNH(M))*ARAM           00013430
      G = 32.17                                                         00013440
      CYLM=PBAR(8)/G                                                    00013450
      FATM = PATM*ARAM                                                  00013460
      DELP = 0.0                                                        00013470
      IF (PBAR(1).GT.0.0) DELP=(PBAR(1)-ARAM)*2.117                     00013480
      IF (PBAR(1).GT.ARAM) FATM = PATM*PBAR(1)                          00013490
      IF (PBAR(20).GT.0.0) FATM=0.0                                     00013500
      ACYL=G                                                            00013510
      IF (PBAR(8).GT.0.0) ACYL=DNH(10)                                  00013520
      VCYL = VNH(10)                                                    00013530
      PAM = 0.0                                                         00013540
      IBLOW = 0                                                         00013550
      RAM = 0.0                                                         00013560
      IWT = 0                                                           00013570
      TT=0.0                                                            00013580
      IN=1                                                              00013590
    1 FORMAT (7X,83HTT      FP        FB      R VEL     R POS     V CYL 00013600
     1    D CYL     V TOP     D TOP  )                                  00013610
      IF (IOUT.LT.0) WRITE (IW,1)                                       00013620
C                                                                       00013630
C     DETERMINE RIGID RAM VELOCITY                                      00013640
C                                                                       00013650
      DO 100 I=1,M                                                      00013660
      RAM = RAM + HM(I)                                                 00013670
 100  VR = VR + VNH(I)*HM(I)                                            00013680
C                                                                       00013690
C     DETERMINE RIGID PILE VELOCITY                                     00013700
C                                                                       00013710
      DO 101 I=1,N                                                      00013720
      PAM = PAM + PM(I)                                                 00013730
 101  VP = VP + VNP(I)*PM(I)                                            00013740
      VDR = VR/RAM                                                      00013750
      VDP=VP/(PAM+HM(M1)+HM(M2))                                        00013760
      IF (VDR.GT.-0.05) WRITE (IW,3)                                    00013770
 3    FORMAT (41H RAM STILL MOVING DOWNWARD AT END OF BLOW)             00013780
      IF (VDR.GT.-0.05) STOP                                            00013790
      DDR=DNH(M)                                                        00013800
      DDP=DNH(M1)                                                       00013810
      DCDT=DCYL-DNH(M1)                                                 00013820
      VCVT=VCYL-VNH(M1)                                                 00013830
      VCYL=VDP+VCVT                                                     00013840
      DCYL=DDP+DCDT                                                     00013850
      IF (DCYL.GT.DDP) VCYL=VDP                                         00013860
      IF (DCYL.GT.DDP) DCYL=DDP                                         00013870
      IUP = 0                                                           00013880
      IF (VDP.LT.0.0) IUP =1                                            00013890
      DPOS = DDR                                                        00013900
      DRAIS = 0.01*DEPIB                                                00013910
C                                                                       00013920
C     START LOOP TO DETERMINE INCREMENTALLY THE RAM SPEED DURING        00013930
C     RAM UPWARDS MOTION                                                00013940
C                                                                       00013950
 1000 DELT = ABS(DRAIS/VDR)                                             00013960
      T=T+DELT*FLOAT(1-IBLOW)                                           00013970
      TT=TT+DELT                                                        00013980
      IN=IN+1                                                           00013990
      IF (IOUT.LT.0.AND.IN.EQ.5) WRITE (IW,2) TT,FP,FB,VDR,DPOS,VCYL,   00014000
     1 DCYL,VDP,DDP                                                     00014010
      IF (VCYL.LT.0.0.AND.VCYL.LT.VDP) VCYL=VDP                         00014020
    2 FORMAT (9F10.4 )                                                  00014030
      IF (IN.EQ.5) IN=0                                                 00014040
      IF (IUP.EQ.1.AND.DDP.LT.DFI) VDP = 0.0                            00014050
      IF (IUP.NE.1.AND.DDP.GT.DFI) VDP = 0.0                            00014060
      DDP = DDP + VDP*DELT                                              00014070
      VCYL = VCYL + ACYL * DELT                                         00014080
      DCYL = DCYL + VCYL * DELT                                         00014090
      IF (DCYL.GE.DDP) VCYL=VDP                                         00014100
      IF (DCYL.GT.DDP) DCYL = DDP                                       00014110
      DPOS = DPOS - DRAIS                                               00014120
      V = VCHAM + (DDP-DPOS)*ARAM                                       00014130
      FP = 2.117*ARAM                                                   00014140
      IF (IBLOW.EQ.0) FP =(PO*(VO/V)**EXPP)*ARAM                        00014150
      DCYRA = DPOS-DCYL                                                 00014160
      DCB = -DPOS                                                       00014170
      FB = FTR(DCYRA,PBAR,IWT)                                          00014180
      IF (PBAR(20).GT.0.0) CALL VACHAM(PBAR,ARAM,DEPIB,DCYL,DCB,FB,VFALL00014190
     1 ,IOUT,IW)                                                        00014200
      IF (PBAR(8).GT.0.0) ACYL=G+(FATM-FB)/CYLM                         00014210
      IF (PBAR(20).GT.0.0) FB=FB+PATM*ARAM                              00014220
      IF (PBAR(20).LT.10.E-8) FB=FB-DELP                                00014230
      AC = G-(FP-FB)/RAM                                                00014240
      VE = VDR + AC*DELT                                                00014250
      VDR = VE                                                          00014260
      VO = V                                                            00014270
      PO = FP/ARAM                                                      00014280
      IF (DPOS.GT.-DEPIB+DCYL) GO TO 1000                               00014290
      IF (IBLOW.EQ.1) GO TO 1001                                        00014300
C                                                                       00014310
C     IBLOW = 1 MEANS RAM HAS PASSED THE EXHAUST PORTS                  00014320
C                                                                       00014330
      IBLOW = 1                                                         00014340
      VFALL = -VDR                                                      00014350
C     FOR OPEN END HAMMERS                                              00014360
      STROKE = VDR*VDR/64.34 + DEPIB                                    00014370
      DRAIS = 0.05                                                      00014380
      IF (PBAR(20).GT.0.0) GO TO 1001                                   00014390
      IF (PBAR(6).LT.0.001) RETURN                                      00014400
      IF (VFALL.GT.VFALLM) IWT = 1                                      00014410
      IF (VFALL.GT.VFALLM) PSI=PBAR(8)/(PBAR(1)*0.144)                  00014420
C                                                                       00014430
C     VFALL GT VFALLM MEANS UPLIFT                                      00014440
C                                                                       00014450
      IF (VFALL.GT.VFALLM) RETURN                                       00014460
C                                                                       00014470
C     FOR HAMMERS WHOSE BOUNCE CHAMBER PORTS HAVE NOT YET BEEN CLOSED   00014480
C                                                                       00014490
      DEPS = PBAR(7)-PBAR(6)-DEPIB                                      00014500
      IF (DEPS.LT.0.0) GO TO 1001                                       00014510
      IF (VDR*VDR.LT.64.34*DEPS) GO TO 1001                             00014520
      VDR = SQRT(VDR*VDR-64.34*DEPS)                                    00014530
      DPOS = DPOS-DEPS                                                  00014540
      VDR = -VDR                                                        00014550
 1001 IF (VDR.LT.0.0.AND.IWT.NE.1) GO TO 1000                           00014560
C                                                                       00014570
C     RAM REACHED UPMOST POINT                                          00014580
C                                                                       00014590
      STROKE = -DPOS-DCYL                                               00014600
C                                                                       00014610
C     BOUNCE CHAMBER PRESSURE IN PSI (FOR VFALL LT VFALLM)              00014620
C                                                                       00014630
      DPOS = -STROKE                                                    00014640
      FB = FTR(DPOS,PBAR,IWT)                                           00014650
      PSI=FB/(PBAR(1)*0.144)-14.7                                       00014660
      RETURN                                                            00014670
      END                                                               00014680
      SUBROUTINE PILEAN (ITP,AOP,VOP,DOP,ANP,VNP,DNP,STP,PM,SPLICE,SJ,  00014690
     1  CDP,RES,RESO,SU,SOK,VNPIT,VCAP,SOILM,SJJJ,DTP,N,IT,ISMITH,EPSV, 00014700
     2 IAI,ESOIL,FTP,JRAT,ITER)                                         00014710
      DIMENSION AOP(99),VOP(99),DOP(99),ANP(99),DNP(99),PM(99),STP(99), 00014720
     1 SPLICE(99),SJ(99),CDP(99),RES(99),RESO(99),SU(99),SOK(99),VNP(99)00014730
C                                                                       00014740
C     THIS SUBPROGRAM PERFORMS A WAVE ANALYSIS FOR A PILE SUBJECT       00014750
C     TO EITHER OF THE FOLLOWING THREE PILE TOP VARIABLES               00014760
C     IAI EQUAL TO 0 , HAMMER FORCE USED IN PILEAN                      00014770
C     IAI EQUAL TO 1, MEASURED FORCE USED IN PILEAN                     00014780
C     IAI EQUAL TO 2, MEASURED ACCELERATION USED IN PILEAN              00014790
C     START TO COMPUTE THE PILE VARIABLES                               00014800
C                                                                       00014810
C     SPLICE IS USUALLY AT THE STRUCTURAL LIMIT OF THE PILE MATERIAL (TE00014820
C     HUS NEGATIV) EXCEPT WHERE SPLICES GIVE LOWER VALUE                00014830
C     IF SPLICE IS BETWEEN 0 AND -0.5 FT IT IS A SLACK                  00014840
C     IT IS THE ITERATION COUNTER (ASSIGNED OUTSIDE)                    00014850
C     FU AND FO ARE FORCES AT AN ELEMENT DOWNWARDS POSITIVELY           00014860
C                                                                       00014870
      NM1=N-1                                                           00014880
      ITP=0                                                             00014890
      IF (IT.GT.0) GO TO 550                                            00014900
      I1=1                                                              00014910
C     PREDICTION                                                        00014920
      IF (IAI.LT.2) CALL INTEGR (DTP,AOP,AOP,VOP,DOP,VNP,DNP,I1)        00014930
      IF (IAI.EQ.2) CALL INTEGR (DTP,AOP,ANP,VOP,DOP,VNP,DNP,I1)        00014940
      G=32.170                                                          00014950
      DO 300 I=2,N                                                      00014960
      CALL INTEGR(DTP,AOP,AOP,VOP,DOP,VNP,DNP,I)                        00014970
 300  CONTINUE                                                          00014980
 550  CONTINUE                                                          00014990
C                                                                       00015000
C     WAVE ANALYSIS                                                     00015010
C     FIRST PILE TOP                                                    00015020
C                                                                       00015030
 400  FU = (DNP(2)-DNP(1))*STP(2)+(VNP(2)-VNP(1))*CDP(2)                00015040
      FOD = (VCAP-VNP(1))*CDP(1)                                        00015050
      IF (FOD+FTP.LT.SPLICE(1)) FOD = 0.0                               00015060
      IF (IAI.EQ.1) FOD = 0.0                                           00015070
      IF (FU.GT.-SPLICE(2)) FU = -SPLICE(2)                             00015080
      IF (SPLICE(2).LT.-0.5.OR.FU.LT.0.0) GO TO 175                     00015090
      EXT = DNP(2)-DNP(1)                                               00015100
      IF (EXT.LT.0.0) GO TO 175                                         00015110
      FU = 0.0                                                          00015120
      IF (EXT.LT.-SPLICE(2)) GO TO 175                                  00015130
      FU = (EXT+SPLICE(2))*STP(2)+(VNP(2)-VNP(1))*CDP(2)                00015140
 175  CONTINUE                                                          00015150
      I = 1                                                             00015160
      CALL SRESN (DNP,DOP,SU,SOK,I,RESO,RES,ESOIL)                      00015170
      DA = VNP(1)*SJ(1)                                                 00015180
      IF (ISMITH.EQ.1) DA = DA * RES(1)                                 00015190
      IF (IAI.NE.2) GO TO 200                                           00015200
      FTP = (ANP(1)-G)*PM(1)-FU-FOD+RES(1) + DA                         00015210
      GO TO 201                                                         00015220
 200  CONTINUE                                                          00015230
      ANP(1) = G + (FTP+FOD+FU-RES(1)-DA)/PM(1)                         00015240
      CALL INTEGR(DTP,AOP,ANP,VOP,DOP,VNP,DNP,I)                        00015250
C                                                                       00015260
C     ELEMENTS BETWEEN TOP AND TOE                                      00015270
C                                                                       00015280
  201 DO 301 I=2,NM1                                                    00015290
      I1=I+1                                                            00015300
      IM1=I-1                                                           00015310
      FO = -FU                                                          00015320
      FU = (DNP(I1)-DNP(I))*STP(I1) + (VNP(I1)-VNP(I))*CDP(I1)          00015330
      IF (FU.GT.-SPLICE(I1)) FU = -SPLICE(I1)                           00015340
      IF (SPLICE(I1).LT.-0.5.OR.FU.LT.0.0) GO TO 176                    00015350
      EXT = DNP(I1)-DNP(I)                                              00015360
      IF (EXT.LT.0.0) GO TO 176                                         00015370
      FU = 0.0                                                          00015380
      IF (EXT.LT.-SPLICE(I1)) GO TO 176                                 00015390
      FU=(EXT+SPLICE(I1))*STP(I1)+(VNP(I1)-VNP(I))*CDP(I1)              00015400
 176  CONTINUE                                                          00015410
      CALL SRESN (DNP,DOP,SU,SOK,I,RESO,RES,ESOIL)                      00015420
      DA = VNP(I) * SJ(I)                                               00015430
      IF (ISMITH.EQ.1) DA = DA * RES(I)                                 00015440
      ANP(I) = G + (FO+FU-RES(I)-DA)/PM(I)                              00015450
      CALL INTEGR(DTP,AOP,ANP,VOP,DOP,VNP,DNP,I)                        00015460
 301  CONTINUE                                                          00015470
C                                                                       00015480
C     START PILE TOE ANALYSIS                                           00015490
C                                                                       00015500
      N1=N+1                                                            00015510
      DNP(N1)=DNP(N)                                                    00015520
      CALL SRESN (DNP,DOP,SU,SOK,N1,RESO,RES,ESOIL)                     00015530
      IF (RES(N1).LT.0.0) RES(N1)=0.0                                   00015540
      DAB=VNP(N)*SJ(N1)                                                 00015550
      IF (ISMITH.EQ.1) DAB=DAB*RES(N1)                                  00015560
      IF (DAB.LT.0.0) DAB=0.0                                           00015570
      DCUBE = 0.                                                        00015580
      IF (VNP(N).GT.0.0.AND.SJJJ.GT.0.) DCUBE = VNP(N)**3*SJJJ          00015590
      CALL SRESN (DNP,DOP,SU,SOK,N,RESO,RES,ESOIL)                      00015600
      DA = VNP(N) * SJ(N)                                               00015610
      IF (ISMITH.EQ.1) DA = DA*RES(N)                                   00015620
      FO = -FU                                                          00015630
      ANP(N) = G + (FO-RES(N)-DA-RES(N1)-DAB-DCUBE)/(PM(N)+SOILM)       00015640
      CALL INTEGR(DTP,AOP,ANP,VOP,DOP,VNP,DNP,N)                        00015650
      ITP=ITP+1                                                         00015660
      IF (JRAT.EQ.1) GO TO 750                                          00015670
      IF (ITP.GT.ITER) GO TO 750                                        00015680
C     CHECK CONVERGENCE (IF DTH NOT EQ DTP)                             00015690
      ERR = ABS(VNPIT-VNP(N))                                           00015700
      VNPIT = VNP(N)                                                    00015710
C     FOR NO CONVERGENCE REPEAT ANALYSIS                                00015720
      IF (ERR.GT.EPSV) GO TO 400                                        00015730
 750  CONTINUE                                                          00015740
      RETURN                                                            00015750
      END                                                               00015760
      SUBROUTINE JJNP(ICOL,N,JNP,JMAX)                                  00015770
      DIMENSION JNP(13)                                                 00015780
      DO 100 I=1,13                                                     00015790
  100 JNP(I)=0                                                          00015800
      JNP(1)=1                                                          00015810
      JNP(2)=2                                                          00015820
      IF (ICOL.GT.0) GO TO 200                                          00015830
      IF (N.GT.6) GO TO 107                                             00015840
      DO 105 I=3,N                                                      00015850
  105 JNP(I)=I                                                          00015860
      JMAX=N                                                            00015870
      GO TO 400                                                         00015880
 107  CONTINUE                                                          00015890
      JNP(6) = N                                                        00015900
      JMAX = 6                                                          00015910
      IF (N.GT.20) GO TO 301                                            00015920
      II = 1                                                            00015930
      DO 110 I=6,18,3                                                   00015940
      IF (N.GT.I.AND.N.LE.I+2) GO TO 120                                00015950
  110 II=II+1                                                           00015960
  120 NCOUNT=II                                                         00015970
      DO 130 I=3,5                                                      00015980
  130 JNP(I)=JNP(I-1) + NCOUNT                                          00015990
      GO TO 400                                                         00016000
 301  JNP(3) = N/4                                                      00016010
      JNP(4) = N/2                                                      00016020
      JNP(5) = N*3/4                                                    00016030
      GO TO 400                                                         00016040
C     FILLS IN THE INP ARRAY ONLY IF 132 COLUMNS IN PRINTOUT            00016050
  200 IF (N.GT.13) GO TO 230                                            00016060
      DO 220 I=1,N                                                      00016070
  220 JNP(I)=I                                                          00016080
      JMAX=N                                                            00016090
      GO TO 400                                                         00016100
 230  JMAX = 13                                                         00016110
      JNP(13) = N                                                       00016120
      IF (N.GT.20) GO TO 302                                            00016130
      DO 235 I=1,4                                                      00016140
      JNP(I) = I                                                        00016150
      J1 = 14 - I                                                       00016160
      J2 = (N+1) - I                                                    00016170
  235 JNP(J1)=J2                                                        00016180
      IF (N.EQ.17) JNP(5)=5                                             00016190
      DO 240 I=5,9                                                      00016200
      IF (N.GE.14.AND.N.LE.16) JNP(I) = I+(I+2)/5                       00016210
      IF (N.EQ.17.AND.I.NE.5) JNP(I) = JNP(I-1) + 2                     00016220
      IF (N.GT.17) JNP(I) = JNP(I-1) + 2                                00016230
 240  CONTINUE                                                          00016240
      GO TO 400                                                         00016250
 302  CONTINUE                                                          00016260
      NDEL = 0.1*FLOAT(N) + 0.5                                         00016270
      JNP(8) = N/2                                                      00016280
      JNP(7) = JNP(8)-1                                                 00016290
      DO 303 I=3,5                                                      00016300
 303  JNP(I) = 2 + (I-2)*NDEL                                           00016310
      I2 = 0                                                            00016320
      DO 304 I=10,12                                                    00016330
      I1 = 22-I                                                         00016340
      I2 = I2 + 1                                                       00016350
 304  JNP(I1) = N-I2*NDEL                                               00016360
      JNP(9) = JNP(8) + NDEL                                            00016370
      JNP(6) = JNP(7) - NDEL                                            00016380
  400 CONTINUE                                                          00016390
      RETURN                                                            00016400
      END                                                               00016410
      SUBROUTINE OUT1N (SU,SJ,QS,STH,STP,HM,PM,IHAMR,EE,N,M,IW,XPT,     00016420
     1ISMITH,HNAME,ESOIL,APO,EMP,RHO,SPLICE,CDP,ALPH,ITYPH)             00016430
      DIMENSION HNAME(2),SU(99),SJ(99),QS(99),STH(10),HM(10),EE(4),     00016440
     1STP(99),PM(99),CREE(4),SPLICE(99),CDP(99)                         00016450
     2,ALPH(99)                                                         00016460
    4 FORMAT (15X,14H HAMMER MODEL ,2A4)                                00016470
    5 FORMAT(6X,41H ELEMENT     WEIGHT  STIFFNESS    COEFF. )           00016480
    6 FORMAT(6X,43H NUMBER      (KIPS)   (K/IN)   RESTITUTION )         00016490
    7 FORMAT(6X,9H ANVIL   ,F10.3,F10.1,F10.3)                          00016500
    8 FORMAT(6X,9H  CAP    ,F10.3,F10.1,F10.3)                          00016510
 9    FORMAT (6X,9H CUSHION ,10X,F10.1,F10.3)                           00016520
 10   FORMAT (6X,9HPILE TOP ,20X,F10.3)                                 00016530
   12 FORMAT (2X,51H     WEIGHT STIFFN.  PDAMP.  SPLICE  SOIL-S  SOIL-D)00016540
   19 FORMAT (1H+,52X,16H   QUAKE  L.B.T.)                              00016550
   13 FORMAT (2X,43HNO.  (KIPS)  (K/IN) (KS/FT)  (KIPS)  (PCT.))        00016560
   20 FORMAT (1H+,45X,23H           (IN.)  (FT.))                       00016570
 1302 FORMAT (1H+,45X,7H(KS/FT))                                        00016580
 1301 FORMAT (1H+,46X,6H(S/FT))                                         00016590
 1401 FORMAT (9X,I2,4X,F10.3,F10.1,3F10.3,F10.1)                        00016600
   14 FORMAT (I5,F8.3,F8.0,F8.2,F8.0,3F8.3,F8.1)                        00016610
   15 FORMAT (2X,3HTOE,32X,3F8.3)                                       00016620
   16 FORMAT (/2X,35HCOEFFICIENT OF RESTITUTION OF SOIL    ,F8.3)       00016630
   11 FORMAT (26X,17H PILE PROPERTIES //)                               00016640
   17 FORMAT (2X,12HPILE LENGTH=,F5.0,5H FT.,,14H AREA(AT TOP)=,        00016650
     *F6.1,5H S-IN)                                                     00016660
   18 FORMAT (2X,17HE. MODUL(AT TOP)=,F6.0,6H KSI.,,                    00016670
     *19H SPEC. WT.(AT TOP)=,F5.0,10H LBS/CU FT//)                      00016680
 4711 FORMAT(1H )                                                       00016690
      M1=M+1                                                            00016700
      M2=M+2                                                            00016710
      DO 4712 I=1,3                                                     00016720
C                                                                       00016730
C     OUTPUT HAMMER MODEL                                               00016740
C                                                                       00016750
 4712 WRITE (IW,4711)                                                   00016760
      DO 100 I=1,4                                                      00016770
 100  CREE(I) = SQRT(EE(I))                                             00016780
      WRITE (IW,4) HNAME(1),HNAME(2)                                    00016790
      WRITE (IW,5)                                                      00016800
      WRITE (IW,6)                                                      00016810
      WTH=HM(1)*32.17                                                   00016820
      STFH=0.0                                                          00016830
      I=1                                                               00016840
      WRITE (IW,1401) I,WTH                                             00016850
      IF (M.EQ.1) GO TO 104                                             00016860
      DO 101 I=2,M                                                      00016870
      STFH=STH(I-1)/12.0                                                00016880
      WTH=HM(I)*32.17                                                   00016890
  101 WRITE (IW,1401) I,WTH,STFH                                        00016900
  104 CONTINUE                                                          00016910
      ANVWT=HM(M1)*32.17                                                00016920
      ANVSTF=STH(M)/12.0                                                00016930
      CAPWT=HM(M2)*32.17                                                00016940
      CAPSTF=STH(M1)/12.0                                               00016950
      IF (ITYPH.EQ.3) CAPWT=HM(M1)*32.17                                00016960
      IF (ITYPH.EQ.3) CAPSTF=STH(M)/12.0                                00016970
      IF (ITYPH.NE.3) WRITE (IW,7) ANVWT,ANVSTF,CREE(1)                 00016980
      EREP=CREE(2)                                                      00016990
      IF (ITYPH.EQ.3) EREP=CREE(1)                                      00017000
      WRITE (IW,8) CAPWT,CAPSTF,EREP                                    00017010
      CSHSTF=STH(M2)/12.                                                00017020
      IF (ITYPH.EQ.3) CSHSTF=STH(M1)/12.0                               00017030
      IF (CSHSTF.GT.10.**9.) CSHSTF=0.                                  00017040
      WRITE (IW,9) CSHSTF,CREE(4)                                       00017050
      IF (CSHSTF.LT.0.00001) CSHSTF=10.**12                             00017060
      WRITE (IW,10) CREE(3)                                             00017070
C                                                                       00017080
C     PRINT PILE PROPERTIES AND MODEL                                   00017090
C                                                                       00017100
 4713 FORMAT (1H1)                                                      00017110
      WRITE (IW,4713)                                                   00017120
      WRITE (IW,11)                                                     00017130
      WRITE (IW,17) XPT,APO                                             00017140
      A1 = EMP/144.                                                     00017150
      A2 = RHO*32170.                                                   00017160
      WRITE (IW,18) A1,A2                                               00017170
      WRITE (IW,12)                                                     00017180
      WRITE (IW,19)                                                     00017190
      WRITE (IW,13)                                                     00017200
      WRITE (IW,20)                                                     00017210
      IF (ISMITH.EQ.1) WRITE (IW,1301)                                  00017220
      IF (ISMITH.LT.1) WRITE(IW,1302)                                   00017230
      SALPH=0.0                                                         00017240
      DO 200 I1=1,N                                                     00017250
  200 SALPH=SALPH+ALPH(I1)                                              00017260
      DD = 0.0                                                          00017270
      DO 102 I=1,N                                                      00017280
      PWT= PM(I)*32.17                                                  00017290
      PSTF= STP(I)/12.0                                                 00017300
      QSF=QS(I)*12.0                                                    00017310
      DD=DD+XPT*ALPH(I)/SALPH                                           00017320
  102 WRITE (IW,14) I,PWT,PSTF,CDP(I),SPLICE(I),SU(I),SJ(I),QSF,DD      00017330
      A1 = QS(N+1)*12.0                                                 00017340
      WRITE (IW,15) SU(N+1),SJ(N+1),A1                                  00017350
 22   FORMAT (45H  SKIN FRICTION CONSTANT FOR ALL RULT VALUES )         00017360
      IF (CDP(99).GT.0.5) WRITE (IW,22)                                 00017370
      A1 = SQRT(ESOIL)                                                  00017380
      WRITE (IW,16) A1                                                  00017390
      RETURN                                                            00017400
      END                                                               00017410
      SUBROUTINE INTEGR(DT,XO,XN,XIO,XIIO,XIN,XIIN,I)                   00017420
      DIMENSION XO(10),XN(10),XIO(10),XIIO(10),XIN(10),XIIN(10)         00017430
      XIN(I)=XIO(I)+0.5*(XO(I)+XN(I))*DT                                00017440
      XIIN(I)=XIIO(I)+XIO(I)*DT+(XO(I)*2.+XN(I))*DT*DT/6.               00017450
      RETURN                                                            00017460
      END                                                               00017470
      SUBROUTINE OUT2(OUT,JNP,STH,HM,STP,PM,EMP,RHO,ICOL,M,N,DTP,JPMAX, 00017480
     1JDOUT,JEMAX,FINTMX,EX,JMAX,IW,IOUT,RESULT,AREA,JEX,ITYPH)         00017490
      REAL IN                                                           00017500
      DIMENSION STH(10),HM(10),STP(99),PM(99),CONV(10),STSCNV(15),      00017510
     1OUT(3200),JNP(13),EX(600),RESULT(99),AREA(99),JEX(600)            00017520
      DATA P,PSI,SEA,IN/4H   P,4HPSI),4H SEA,4H IN)/                    00017530
      H1 = P                                                            00017540
      H2 = PSI                                                          00017550
      IF (ITYPH.EQ.3) H1 = SEA                                          00017560
      IF (ITYPH.EQ.3) H2 = IN                                           00017570
 1    FORMAT (25X,30H HAMMER AND PILE FORCES(KIPS) )                    00017580
 2    FORMAT (22X,36H HAMMER AND PILE VELOCITIES(FT/SEC) )              00017590
 3    FORMAT (24X,32H HAMMER AND PILE STRESSES (KSI) )                  00017600
 4    FORMAT (22X,36H HAMMER AND PILE ACCELERATIONS(G'S) )              00017610
 5    FORMAT (20X,40H HAMMER AND PILE DISPLACEMENTS (INCHES) )          00017620
 6    FORMAT (51X,30H HAMMER AND PILE FORCES(KIPS) )                    00017630
 7    FORMAT (48X,36H HAMMER AND PILE VELOCITIES(FT/SEC) )              00017640
 8    FORMAT (50X,32H HAMMER AND PILE STRESSES (KSI) )                  00017650
 9    FORMAT (48X,36H HAMMER AND PILE ACCELERATIONS(G'S) )              00017660
 10   FORMAT (46X,40H HAMMER AND PILE DISPLACEMENTS (INCHES) )          00017670
 11   FORMAT (2X,25H JP  TIME     HAMMER     , 9X,15H PILE ELEMENTS )   00017680
 12   FORMAT(6X,29H (MS)  RAM M    ANVIL    TOP ,I6,4I8)                00017690
 13   FORMAT (2X,25H JP  TIME     HAMMER     ,30X,15H PILE ELEMENTS )   00017700
 14   FORMAT (6X,29H (MS)  RAM M    ANVIL    TOP ,I6,11I8)              00017710
 15   FORMAT (I5,F6.1,15F8.1)                                           00017720
 16   FORMAT (I5,F6.1,15F8.3)                                           00017730
   21 FORMAT(I5,F6.1,15F8.2)                                            00017740
 31   FORMAT (15H    J   TIME   ,A4,5X,28HD RAM     ANV    FTOP   VTOP, 00017750
     *62H    DTOP    FMID   VMID    DMID   SUM ST SUM DP RT TOE    FTOE,00017760
     *15H   VTOE    DTOE)                                               00017770
 32   FORMAT (15H    J   TIME   ,A4,6X,27HFTOP   VTOP    DTOP    FTOE,  00017780
     *15H   VTOE    DTOE)                                               00017790
 33   FORMAT (8X,9H(MS)    (,A4,32H   (IN)    (IN)   (KIPS) (FT/S) ,    00017800
     *61H  (IN)   (KIPS) (FT/S)   (IN)   (KIPS) (KIPS) (KIPS)   (KIPS), 00017810
     *14H (FT/S)   (IN))                                                00017820
 34   FORMAT (8X,9H(MS)    (,A4,32H   (KIPS) (FT/S)   (IN)   (KIPS),    00017830
     *14H (FT/S)   (IN))                                                00017840
   35 FORMAT (I5,F7.1,F9.1,2F8.3,2(F9.1,F6.1,F8.3),F9.1,2F7.1,F9.1,F6.1,00017850
     *F8.3)                                                             00017860
   36 FORMAT (I5,F7.1,F9.1,2(F9.1,F6.1,F8.3))                           00017870
      M1 = M+1                                                          00017880
      KLIM = 200                                                        00017890
      IMAX = (JMAX+2)*KLIM                                              00017900
      K = 1                                                             00017910
      KK = 1                                                            00017920
      M2 = M+2                                                          00017930
      EHMR = 31000.*144.                                                00017940
      RHOHMR=0.492/32.17                                                00017950
C     OUTPUT OPTION FOR PRINTING                                        00017960
      IIOUT = IABS(IOUT)                                                00017970
      IF (IIOUT.GE.20) IIOUT=IIOUT-20                                   00017980
      IF (IIOUT.GE.10) IIOUT=IIOUT-10                                   00017990
      IF (IIOUT.EQ.0) GO TO 135                                         00018000
C     FOR IIOUT EQ 0 DO NOT PRINT VARIBLES VS TIME                      00018010
      CONV(1) = 1.                                                      00018020
      CONV(2) = 1.                                                      00018030
      CONV(3)=1.0                                                       00018040
      CONV(4) = 1./32.17                                                00018050
      CONV(5) = 12.                                                     00018060
      IF (ICOL.GT.0) GO TO 101                                          00018070
C     TITLE FOR 132 COLUMNS                                             00018080
      IF (IIOUT.EQ.1) WRITE (IW,1)                                      00018090
      IF (IIOUT.EQ.2) WRITE (IW,2)                                      00018100
      IF (IIOUT.EQ.3) WRITE (IW,3)                                      00018110
      IF (IIOUT.EQ.4) WRITE (IW,4)                                      00018120
      IF (IIOUT.EQ.5) WRITE (IW,5)                                      00018130
      IF (IIOUT.EQ.6) WRITE (IW,32) H1                                  00018140
      IF (IIOUT.EQ.6) WRITE (IW,34) H2                                  00018150
      IF (IIOUT.EQ.6) GO TO 130                                         00018160
      WRITE (IW,11)                                                     00018170
      WRITE (IW,12) (JNP(I),I=2,JMAX)                                   00018180
      GO TO 102                                                         00018190
 101  CONTINUE                                                          00018200
C     TITLE FOR 80 COLUMNS                                              00018210
      IF (IIOUT.EQ.1) WRITE (IW,6)                                      00018220
      IF (IIOUT.EQ.2) WRITE (IW,7)                                      00018230
      IF (IIOUT.EQ.3) WRITE (IW,8)                                      00018240
      IF (IIOUT.EQ.4) WRITE (IW,9)                                      00018250
      IF (IIOUT.EQ.5) WRITE (IW,10)                                     00018260
      IF (IIOUT.EQ.6) WRITE(IW,31)H1                                    00018270
      IF (IIOUT.EQ.6) WRITE (IW,33) H2                                  00018280
      IF (IIOUT.EQ.6) GO TO 130                                         00018290
      WRITE (IW,13)                                                     00018300
      WRITE (IW,14) (JNP(I),I=2,JMAX)                                   00018310
 102  CONTINUE                                                          00018320
      IF (IIOUT.NE.3) GO TO 107                                         00018330
C                                                                       00018340
C     STRESS CONVERSION FROM FORCES                                     00018350
C                                                                       00018360
      CONST1 = 1./144.                                                  00018370
      IF (M.GT.1) CONST1 = SQRT(STH(M-1)*HM(M)/(EHMR*RHOHMR))           00018380
      CONST2=SQRT(STH(M)*HM(M1)/(EHMR*RHOHMR))                          00018390
      CONST1=1.0/(CONST1*144.0)                                         00018400
      CONST2=1.0/(CONST2*144.0)                                         00018410
      DO 103 I=1,JMAX                                                   00018420
      K = JNP(I)                                                        00018430
  103 STSCNV(I)=1.0/AREA(K)                                             00018440
      K = 1                                                             00018450
      KK = 1                                                            00018460
      DO 106 I=1,IMAX                                                   00018470
      IF (I.GT.KLIM) GO TO 104                                          00018480
      OUT(I) = OUT(I)*CONST1                                            00018490
      GO TO 106                                                         00018500
 104  IF (I.GT.2*KLIM) GO TO 105                                        00018510
      OUT(I) = OUT(I)*CONST2                                            00018520
      GO TO 106                                                         00018530
 105  OUT(I) = OUT(I) * STSCNV(KK)                                      00018540
      K = K+1                                                           00018550
      IF (K.LE.KLIM) GO TO 106                                          00018560
      K = 1                                                             00018570
      KK = KK + 1                                                       00018580
 106  CONTINUE                                                          00018590
C                                                                       00018600
C     FOR ALL EXCEPT 6 OPTION                                           00018610
C                                                                       00018620
 107  DO 108 I=1,IMAX                                                   00018630
 108  OUT(I) = OUT(I) * CONV(IIOUT)                                     00018640
      JJ = 0                                                            00018650
 109  DO 110 JP = JDOUT,JPMAX,JDOUT                                     00018660
      JJ = JJ+1                                                         00018670
      JJMAX = (JMAX+1)*KLIM+JJ                                          00018680
      TT = FLOAT(JP)*DTP*1000.                                          00018690
      IF (IIOUT.EQ.1.OR.IIOUT.EQ.2.OR.IIOUT.EQ.4) WRITE (IW,15) JP,TT,  00018700
     1(OUT(I),I=JJ,JJMAX,KLIM)                                          00018710
      IF (IIOUT.EQ.3) WRITE (IW,21) JP,TT,(OUT(I),I=JJ,JJMAX,KLIM)      00018720
      IF (IIOUT.EQ.5) WRITE (IW,16)JP,TT,(OUT(I),I=JJ,JJMAX,KLIM)       00018730
 110  CONTINUE                                                          00018740
C                                                                       00018750
C     FOR 6 OPTION ONLY, FIRST 132 COLUMNS                              00018760
C                                                                       00018770
 130  IF (IIOUT.NE.6) GO TO 135                                         00018780
      IF (IIOUT.EQ.6.AND.ICOL.EQ.0) GO TO 131                           00018790
      KP=0                                                              00018800
      DO 132 JP = JDOUT,JPMAX,JDOUT                                     00018810
      KP=KP+1                                                           00018820
      KPMAX=15*KLIM+KP                                                  00018830
  132 WRITE (IW,35) JP,(OUT(I),I=KP,KPMAX,KLIM)                         00018840
      GO TO 135                                                         00018850
C                                                                       00018860
C     6 OPTION - 80 COLUMNS                                             00018870
C                                                                       00018880
  131 KP=0                                                              00018890
      DO 134 JP = JDOUT,JPMAX,JDOUT                                     00018900
      KP=KP+1                                                           00018910
      KPMAX1=200+KP                                                     00018920
      KP2 = 4*KLIM+KP                                                   00018930
      KPMAX2=9*KLIM+KP                                                  00018940
  134 WRITE (IW,36) JP,(OUT(I),I=KP,KPMAX1,KLIM),(OUT(I),I=KP2,KPMAX2,  00018950
     1 KLIM)                                                            00018960
  135 CONTINUE                                                          00018970
C                                                                       00018980
C     FOR ALL OPTIONS EXTREME VALUE TABLES                              00018990
C                                                                       00019000
   17 FORMAT(13X,56H TABLE OF EXTREME VALUES FOR PILE AND TIME OF OCCURR00019010
     1ENCE)                                                             00019020
   18 FORMAT (4X,79H ELEM.    FMAX         FMIN       MINSTR       MAXST00019030
     1R        VELMX        DISMX / 7X,76HNO.    KIPS         KIPS      00019040
     1    KSI          KSI         FT/S         INCH)                   00019050
   19 FORMAT (5X,I5,4(F8.1,1H(,I3,1H)),F8.2,1H(,I3,1H),F8.3,1H(,I3,1H)) 00019060
 20   FORMAT (1H )                                                      00019070
      DO 115 I=1,3                                                      00019080
 115   WRITE (IW,20)                                                    00019090
      WRITE (IW,17)                                                     00019100
      WRITE (IW,18)                                                     00019110
      DO 120 I=1,N                                                      00019120
      NN = 5*N + I                                                      00019130
  120 WRITE (IW,19) I,(EX(J),JEX(J),J=I,NN,N)                           00019140
      RETURN                                                            00019150
      END                                                               00019160
      SUBROUTINE PIEL (MP,N,XP,AP,EP,RP,STP,PM,ALPH,IOUT,IW,ICOL,       00019170
     1 IPEL,AREA)                                                       00019180
      DIMENSION XP(20),AP(20),EP(20),RP(20),STP(99),PM(99),ALPH(99)     00019190
     1 ,AREA(99)                                                        00019200
      SALPH=0.0                                                         00019210
      DO 101 I1=1,N                                                     00019220
  101 SALPH=SALPH+ALPH(I1)                                              00019230
C                                                                       00019240
C     ELEMENT COUNTER I2, CROSS SECTION INDEX I3                        00019250
C                                                                       00019260
      IF (IPEL.EQ.2) GO TO 108                                          00019270
      I2=1                                                              00019280
      I3=2                                                              00019290
      IJ=I3-1                                                           00019300
      XT=0.0                                                            00019310
      XB=(XP(MP)*ALPH(I2))/SALPH                                        00019320
      DX = XB                                                           00019330
      AT=AP(1)                                                          00019340
      RPT=RP(1)                                                         00019350
      EPT=EP(1)                                                         00019360
      GO TO 110                                                         00019370
C                                                                       00019380
C     REPEAT 102 LOOP FOR EVERY SEGMENT I2                              00019390
C                                                                       00019400
  102 XT=XB                                                             00019410
      DX = (XP(MP)*ALPH(I2))/SALPH                                      00019420
      XB = XT + DX                                                      00019430
 110  STP(I2)=10.E12                                                    00019440
      PM(I2)=0.0                                                        00019450
      AREA(I2)=0.0                                                      00019460
C                                                                       00019470
C     REPEAT 103 LOOP UNTIL NEXT CROSS SECTION DEPTH IS BELOW SEGMENT   00019480
C                                                                       00019490
  103 IF (XB.LT.XP(I3)) GO TO 107                                       00019500
      X1=XP(I3)-XT                                                      00019510
      XT=XP(I3)                                                         00019520
      AAO=(AT+AP(I3))/2.                                                00019530
      AT=AP(I3+1)                                                       00019540
      RPO=(RPT+RP(I3))/2.                                               00019550
      RPT=RP(I3+1)                                                      00019560
      EPO=(EPT+EP(I3))/2.                                               00019570
      EPT=EP(I3+1)                                                      00019580
      IF (X1.LT.10.E-8) GO TO 105                                       00019590
      AREA(I2) = AREA(I2)+ AAO*X1                                       00019600
      SUMM=RPO*X1*AAO/(144000.0*32.17)                                  00019610
      SUMK=AAO*EPO/X1                                                   00019620
      PM(I2)=SUMM+PM(I2)                                                00019630
      STP(I2)=(SUMK*STP(I2))/(SUMK+STP(I2))                             00019640
  105 I3=I3+1                                                           00019650
      IF (I3.GT.MP) GO TO 118                                           00019660
      IJ=I3-1                                                           00019670
      GO TO 103                                                         00019680
  107 X1=XB-XT                                                          00019690
C                                                                       00019700
C     FOR BOTTOM PORTION OF SEGMENT                                     00019710
C                                                                       00019720
      XX = XP(I3) - XP(IJ)                                              00019730
      XF = 1.0                                                          00019740
      IF (XX.GT.0.0) XF = (XB-XP(IJ))/XX                                00019750
      AAU =AP(IJ)+(AP(I3)-AP(IJ))*XF                                    00019760
      AAO=(AT+AAU)/2.                                                   00019770
      AT=AAU                                                            00019780
      RPU = RP(IJ)+(RP(I3)-RP(IJ))*XF                                   00019790
      RPO=(RPT+RPU)/2.                                                  00019800
      RPT=RPU                                                           00019810
      EPU = EP(IJ)+(EP(I3)-EP(IJ))*XF                                   00019820
      EPO=(EPU+EPT)/2.                                                  00019830
      EPT=EPU                                                           00019840
      IF (X1.LT.10.E-8) GO TO 118                                       00019850
      AREA(I2) = AREA(I2)+AAO*X1                                        00019860
      SUMM=RPO*X1*AAO/(144000.0*32.17)                                  00019870
      SUMK=AAO*EPO/X1                                                   00019880
      STP(I2)=(SUMK*STP(I2))/(SUMK+STP(I2))                             00019890
      PM(I2)=SUMM+PM(I2)                                                00019900
 118  AREA(I2) = AREA(I2)/DX                                            00019910
      IF (I2.EQ.N) GO TO 108                                            00019920
      I2=I2+1                                                           00019930
C                                                                       00019940
C     NEXT SEGMENT                                                      00019950
C                                                                       00019960
      GO TO 102                                                         00019970
 108  CONTINUE                                                          00019980
C                                                                       00019990
C     PRINT GIVEN INFORMATION                                           00020000
C                                                                       00020010
  111 FORMAT (20X,16HPILE DESCRIPTION/)                                 00020020
  112 FORMAT (16H X BEL. TOP (FT),13F8.1)                               00020030
  113 FORMAT (16H A (SQ. IN.)    ,13F8.1)                               00020040
  114 FORMAT (16H E (KSI)        ,13F8.0)                               00020050
  115 FORMAT (17H GAMMA (LB/CU FT) ,F7.1,12F8.1)                        00020060
      WRITE (IW,111)                                                    00020070
      MAX=6                                                             00020080
      IF (ICOL.EQ.132) MAX=13                                           00020090
      I4=1                                                              00020100
      I5=MAX                                                            00020110
      IF (I5.GT.MP) I5=MP                                               00020120
  116 WRITE (IW,112) (XP(I),I=I4,I5)                                    00020130
      WRITE (IW,113) (AP(I),I=I4,I5)                                    00020140
      WRITE (IW,114) (EP(I),I=I4,I5)                                    00020150
      WRITE (IW,115) (RP(I),I=I4,I5)                                    00020160
      IF (I5.GE.MP) GO TO 117                                           00020170
      I4=I5+1                                                           00020180
      I5=I4+MAX                                                         00020190
      IF (I5.GT.MP) I5=MP                                               00020200
      GO TO 116                                                         00020210
 117  CONTINUE                                                          00020220
      IF (IPEL.NE.2) RETURN                                             00020230
C                                                                       00020240
C     DETERMINE AVERAGE AREAS FOR THE CASE WHERE MASSES AND             00020250
C     STIFFNESSES WERE GIVEN                                            00020260
C                                                                       00020270
      DL = 0.0                                                          00020280
      DO 145 I=1,N                                                      00020290
      DO 146 J=2,MP                                                     00020300
      IF (XP(J).GT.DL) GO TO 147                                        00020310
 146  CONTINUE                                                          00020320
 147  AREA(I)=AP(J-1)                                                   00020330
 145  DL = DL + ALPH(I)*XP(MP)/SALPH                                    00020340
      RETURN                                                            00020350
      END                                                               00020360
      SUBROUTINE DIESEL                                                 00020370
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00020380
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00020390
     2 SPLICE,DEPIB,ARAM,ECUS,ECAP,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00020400
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00020410
     4 FPTO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00020420
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00020430
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00020440
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00020450
     1 VNH(10),DNH(10),STH(10),HM(10), VNP(99),                         00020460
     2 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00020470
     3 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00020480
     4DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600)           00020490
     5 ,AOAH(99),VOAH(99),DOAH(99),AREA(99),DELAH(99),STA(10),AM(10)    00020500
     6 ,PBAR(20)                                                        00020510
      KLIM = 200                                                        00020520
C      KLIM ... MAX NO. OF VALUES OF ONE VARIABLE IN OUTPUT,            00020530
C     KLIM*15=DIM(OUT)                                                  00020540
      EXPT = 1.-1./EXPP                                                 00020550
      CDH = PM(99)                                                      00020560
C                                                                       00020570
C     SET UP OUTPUT VARIABLES                                           00020580
C                                                                       00020590
      IIOUT = IABS(IOUT)                                                00020600
      IF (IIOUT.GE.20) IIOUT=IIOUT-20                                   00020610
      IF (IIOUT.GE.10) IIOUT=IIOUT-10                                   00020620
      SCJ = 0.0                                                         00020630
      IAI = 0.0                                                         00020640
      JOUT=0                                                            00020650
      JDOUT = 6.0*XPT/(SQRT(EMP/RHO)*DTP)                               00020660
      JDOUT = JDOUT / 100                                               00020670
      TJD = FLOAT(JDOUT)*DTP*1000.                                      00020680
      IF (TJD.GT.0.5) JDOUT = (0.0005/DTP) + 0.5                        00020690
      IF (JDOUT.LT.1) JDOUT=1                                           00020700
      IF (IIOUT.EQ.6) JDOUT = JDOUT + 1                                 00020710
C     JMAX ... NUMBER OF OUTPUT TIME TO ANALYSIS PILE TIME INCREMENT    00020720
      JMAX = 6                                                          00020730
      IF (ICOL.GT.0) JMAX=13                                            00020740
      IF (JMAX.GT.N) JMAX=N                                             00020750
C     JMAX ... NUMBER OF PILE VARIABLES PRINTED (DEPENDENT ON FORM      00020760
C     SIZE)                                                             00020770
C                                                                       00020780
C     INITIALIZE                                                        00020790
C                                                                       00020800
      FINTMX=0.5                                                        00020810
      TS = 0.0005                                                       00020820
      IF (PBAR(9).GT.0.0) TS = SJJJ                                     00020830
      IF (PBAR(9).GT.0.0.AND.TS.LT.10.E-8) TS = 0.01                    00020840
      RED=0.90                                                          00020850
      IF (EMP.LT.3000000.) RED = 0.0                                    00020860
      KK=0                                                              00020870
      N1=N+1                                                            00020880
      NM1=N-1                                                           00020890
      FTPO = FPTO                                                       00020900
      FTIT = FPTO                                                       00020910
      FTPOA =FTPO                                                       00020920
      TLIM = 0.0                                                        00020930
      FANVOA = 0.0                                                      00020940
      FCUOA = VO                                                        00020950
      VNPIT = VOP(N)                                                    00020960
      VNHIT = VINH(M)                                                   00020970
      VO = VCHAM + (DINH(M+1)-DINH(M))*ARAM                             00020980
      TIMP = 0.0                                                        00020990
      TT=0.0                                                            00021000
      TI=0.0                                                            00021010
      TBLOW = -1.0                                                      00021020
      RIMP = 1.                                                         00021030
      RIDEL = 1.                                                        00021040
      PCOMR = PCOM                                                      00021050
      IF (PBAR(19).GT.0.0) GO TO 801                                    00021060
      PCOMF = 0.5*(STROKO-DEPIB)/DEPIB                                  00021070
C     REDUCTION DUE TO POOR SCAVENGING                                  00021080
      IF (PCOMF.GT.1.0) PCOMF = 1.0                                     00021090
      IF (PCOMF.LT.0.5) PCOMF = 0.5                                     00021100
      PCOM=1.0+(PCOM-1.0)*PCOMF                                         00021110
  801 CONTINUE                                                          00021120
      PCOM1=PCOM                                                        00021130
      IFIRST=0                                                          00021140
      IREM = 0                                                          00021150
      V1PMAX = 0.0                                                      00021160
      DNPMAX = 0.0                                                      00021170
      MM1=M-1                                                           00021180
      M1=M+1                                                            00021190
      M2=M+2                                                            00021200
      G=32.17                                                           00021210
      ENTHRU = 0.0                                                      00021220
      EMAX = 0.0                                                        00021230
      T2LC = 2000.*XPT*SQRT(RHO/EMP)                                    00021240
C     LIMIT OF MAIN LOOP                                                00021250
      NT = 0.005*T2LC/DTP                                               00021260
      JCK = NT                                                          00021270
      IF (FLOAT(NT)*DTP.LT.0.050) NT = 0.050/DTP                        00021280
      IF (TEMAX.GT.1.0) NT=TEMAX/(1000.0*DTP)                           00021290
C                                                                       00021300
C     LOADING AND REBOUND STIFFNESSES FOR PILE TOP,ANVIL, AND CAPBLOCK  00021310
C                                                                       00021320
      STPT1 = STH(M2)*STP(1)/(STH(M2)+STP(1))                           00021330
      STPT2 = (STH(M2)/ECUS)*(STP(1)/EPT)/((STH(M2)/ECUS)+STP(1)/EPT)   00021340
      STAL = STH(M)                                                     00021350
      STAR = STAL/EANV                                                  00021360
      STCL = STH(M1)                                                    00021370
      STCR = STCL/ECAP                                                  00021380
C     HAMMER VARIABLES TO INITIAL VALUES                                00021390
      DO 100 I=1,M2                                                     00021400
      VOH(I)=VINH(I)                                                    00021410
      DOH(I)=DINH(I)                                                    00021420
      VOAH(I)=VINH(I)                                                   00021430
      DOAH(I)=DINH(I)                                                   00021440
      DELAH(I) = 0.0                                                    00021450
      AOAH(I)=G                                                         00021460
 100  CONTINUE                                                          00021470
C     CONVERGENCE CRITERIA                                              00021480
      EPSV = 0.02                                                       00021490
      EPSF = 1.0                                                        00021500
      DO 97 I=1,N1                                                      00021510
 97   AOP(I) = G                                                        00021520
      DO 450 I=1,3200                                                   00021530
  450 OUT(I)=0.0                                                        00021540
C     EXTREMUM ARRAY                                                    00021550
      DO 460 J=1,6                                                      00021560
      DO 460 I=1,N                                                      00021570
      IJ=N*(J-1)+I                                                      00021580
      EX(IJ) = 0.0                                                      00021590
      JEX(IJ) = 0                                                       00021600
 460  CONTINUE                                                          00021610
      ACYL = G                                                          00021620
      PBR = 0.144*14.7*PBAR(1)                                          00021630
      IF (PBAR(1).LT.10.E-8) PBR = 2.117*ARAM                           00021640
      DELP = 0.0                                                        00021650
      IF (PBAR(1).GT.ARAM) DELP = 2.117*(PBAR(1)-ARAM)                  00021660
      IF (PBAR(20).GT.0.0) PBR = 0.0                                    00021670
C     CYLINDER VARIABLES                                                00021680
      CYLM=PBAR(8)/G                                                    00021690
      DCYL = DOH(M1)                                                    00021700
      VCYL = VOH(M1)                                                    00021710
C     IGNITION VARIABLES                                                00021720
      TSLOW = 1.0                                                       00021730
      TSA=1.0/PCOM                                                      00021740
      TSB=(1.0-TSA)/TS                                                  00021750
C     CONTACT AREA VARIABLES                                            00021760
      AFA=(3.-FINTMX)/2.                                                00021770
      AFB=(1.-FINTMX)/(2.*DSACP(1))                                     00021780
      EXP = 1.35                                                        00021790
      IF (IOUT.LT.0) WRITE (IW,653)                                     00021800
C                                                                       00021810
C     START MAIN LOOP                                                   00021820
C                                                                       00021830
      DO 700 J=1,NT                                                     00021840
      IF (J.GT.JCK) JCK=-1                                              00021850
      IF (V1PMAX.LT.VNP(1)) V1PMAX = VNP(1)                             00021860
      IF (RED.LT.0.01) GO TO 103                                        00021870
      IF (VNP(1).GT.0.9*V1PMAX.OR.V1PMAX.LT.5.0) GO TO 103              00021880
      STPT1 = STPT2 * RED                                               00021890
      RED = 0.0                                                         00021900
  103 CONTINUE                                                          00021910
      DPOS = DOH(M)-DCYL                                                00021920
C     FORCE ON TOP OF RAM FOR REGULAR CLOSED END OR VAC HAMMER          00021930
      PTR = FTR(DPOS,PBAR,IWT)                                          00021940
      DBC = -DOH(M)                                                     00021950
      IF (PBAR(20).GT.0.0) CALL VACHAM(PBAR,ARAM,DEPIB,DCYL,DBC,PTR,    00021960
     1 VFALL,IOUT,IW)                                                   00021970
      IF (PBAR(8).GT.0.0) ACYL=G+(PBR-PTR)/CYLM                         00021980
      IF (PBAR(20).GT.0.0) PTR=PTR+ARAM*2.117                           00021990
      IF (PBAR(20).LT.10.E-8) PTR = PTR-DELP                            00022000
      DCYL = DCYL + VCYL * DTP                                          00022010
      VCYL = VCYL + ACYL * DTP                                          00022020
      IF (DCYL.GT.DOH(M1)) VCYL = VOH(M1)                               00022030
      IF (DCYL.GT.DOH(M1)) DCYL = DOH(M1)                               00022040
      TT=TT+DTP*1000.0                                                  00022050
C     ABSOLUTE TIME COUNTER (MILLISEC.)                                 00022060
C     TIME AFTER IMPACT (TIMP)                                          00022070
C     RIMP = 0.0 MEANS FIRST IMPACT HASS OCCURED                        00022080
      IF (RIMP.GT.0.5) TIMP=(DOH(M)-DOH(M1))/VOH(M)                     00022090
      IF (RIMP.LT.0.5) TIMP=TIMP+DTP                                    00022100
      TI=TI+DTP*(1.0-PCOM/PCOM1)                                        00022110
C     IGNITION START FOR ATOMIZED FUEL                                  00022120
      IF (PBAR(9).GT.0.0.AND.RIMP.LT.0.5) RIDEL = 0.0                   00022130
      IF (TIMP.GE.TDEL.AND.IPREIG.EQ.0) RIDEL = 0.0                     00022140
      IF (J.GT.0.AND.J.EQ.IPREIG) RIDEL = 0.0                           00022150
      IF (RIDEL.GT.0.5.OR.PCOM.LT.0.01) GO TO 470                       00022160
      TEMO=TEMO*PCOM                                                    00022170
      PO=PO*PCOM                                                        00022180
      EXP = EXPP                                                        00022190
      PCOM = 0.0                                                        00022200
 470  CONTINUE                                                          00022210
      IF (TT.LT.50.) GO TO 471                                          00022220
      IF (DDC.LT.12.*DEPIB) GO TO 471                                   00022230
C     FOR RAM REACHING PORTS                                            00022240
      IF (TBLOW.LT.0.) PBLOW = (PN-2.12)*100.*DTP                       00022250
      TBLOW = 1.0                                                       00022260
      PN = PN - PBLOW                                                   00022270
      IF (PN.LT.2.117) PN = 2.117                                       00022280
      PO = PN                                                           00022290
 471  CONTINUE                                                          00022300
      IT=0                                                              00022310
C                                                                       00022320
C     OVERALL LOOP STARTS                                               00022330
C                                                                       00022340
 800  CONTINUE                                                          00022350
      FCUO = FCUOA                                                      00022360
      FTPO = FTPOA                                                      00022370
      FANVO = FANVOA                                                    00022380
      DO 99 I=1,M2                                                      00022390
      VOH(I)=VOAH(I)                                                    00022400
      AOH(I)=AOAH(I)                                                    00022410
 99   DOH(I)=DOAH(I)                                                    00022420
C                                                                       00022430
C     HAMMER ANALYSIS                                                   00022440
C                                                                       00022450
      DO 600 JH=1,JRAT                                                  00022460
      ITH=0                                                             00022470
C     PREDICTION                                                        00022480
      DO 585 I=1,M2                                                     00022490
      IF (IT.EQ.0) ANH(I)=AOH(I)                                        00022500
      IF (IT.GT.0) ANH(I)=AOH(I)+FLOAT(JH)*DELAH(I)                     00022510
 585  CONTINUE                                                          00022520
      DO 101 I=1,M2                                                     00022530
 101  CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                        00022540
C                                                                       00022550
C     HAMMER CYCLE STARTS                                               00022560
C                                                                       00022570
 500  CONTINUE                                                          00022580
      I=1                                                               00022590
      ANH(1)=G+((DNH(2)-DNH(1))*STH(1)+PTR)/HM(1)                       00022600
      CALL INTEGR (DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                       00022610
      DO 102 I=2,MM1                                                    00022620
      I1=I+1                                                            00022630
      IM1=I-1                                                           00022640
      ANH(I)=G+((DNH(I1)-DNH(I))*STH(I)+(DNH(IM1)-DNH(I))*STH(IM1))/HM(I00022650
     1)                                                                 00022660
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                        00022670
 102  CONTINUE                                                          00022680
C     NOW CHECK DISPLACEMENT OF RAM AND IMPACT BLOCK                    00022690
      V = VCHAM + ARAM*(DNH(M1)-DNH(M))                                 00022700
      IF (V.LT.VCHAM) V = VCHAM                                         00022710
      PN = PO*(VO/V)**EXP                                               00022720
      TEMN = TEMO*(PN/PO)**EXPT                                         00022730
C     LAST RAM ELEMENT                                                  00022740
      DDIS = DNH(M1)-DNH(M)                                             00022750
      IF (PCOM.LT.0.1) TSLOW=TSA+TSB*TI                                 00022760
      IF (TSLOW.GT.1.0) TSLOW = 1.0                                     00022770
      PE = PN*TSLOW                                                     00022780
      AFAC = 1.0                                                        00022790
      IF (DDIS.LT.-DSACP(1)) AFAC=AFA+AFB*DDIS                          00022800
      IF (DDIS.LT.-3.*DSACP(1)) AFAC=FINTMX                             00022810
      FP = PE*ARAM*AFAC                                                 00022820
      FANV = 0.0                                                        00022830
      IF (DDIS.GT.0.0) GO TO 811                                        00022840
      DVEL = VNH(M1) - VNH(M)                                           00022850
      DSAC = DSACP(1)                                                   00022860
      DDISO = DOH(M1)-DOH(M)                                            00022870
      DDD = DDIS - DDISO                                                00022880
C     ANVIL SPRING FORCE ALWAYS TENSION= +                              00022890
      CALL STIFF (DDIS,DVEL,STAL,STAR,FANVO,FANV,DSAC,DDD)              00022900
      IF (FANV.GT.0.0) FANV = 0.0                                       00022910
 811  FINTAC = -FP+FANV                                                 00022920
      DDC=DDIS*12.0                                                     00022930
      IF (DDIS.GT.0.0) IREM = 0                                         00022940
      IF (DDIS.LT.0.0) RIMP = 0.0                                       00022950
      IF (DDIS.LT.0.0.AND.IREM.NE.1) IFIRST = 1                         00022960
C     IFIRST = 1 MEANS IMPACT HAS OCCURED THE FIRST TIME                00022970
      IF (IFIRST.NE.1) GO TO 675                                        00022980
      TIMP=0.0                                                          00022990
      JCK=0.0015*T2LC/DTP                                               00023000
      TTI = TT                                                          00023010
      IREM = 1                                                          00023020
      TLIM = TT + 1.15*T2LC                                             00023030
      IF (TLIM.LT.10.) TLIM = 10.                                       00023040
 675  CONTINUE                                                          00023050
      ANH(M) = G + ((DNH(MM1)-DNH(M))*STH(MM1)+FINTAC)/HM(M)            00023060
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,M)                        00023070
C     ANVIL                                                             00023080
      FINTAC = -FINTAC                                                  00023090
      DHA = 0.0                                                         00023100
      DDIS = DNH(M2)-DNH(M1)                                            00023110
      FCU = 0.0                                                         00023120
      IF (DDIS.GT.0.0) GO TO 812                                        00023130
      DVEL = VNH(M2)-VNH(M1)                                            00023140
      DHA = DVEL*CDH                                                    00023150
      DSAC = DSACP(2)                                                   00023160
      DDISO = DOH(M2)-DOH(M1)                                           00023170
      DDD = DDIS - DDISO                                                00023180
      FCUO = -FCUO                                                      00023190
      CALL STIFF (DDIS,DVEL,STCL,STCR,FCUO,FCU,DSAC,DDD)                00023200
      IF (FCU.GT.0.0) FCU=0.0                                           00023210
      FCUO = -FCUO                                                      00023220
 812  CONTINUE                                                          00023230
      ANH(M1) = G+(FINTAC+FCU+DHA)/HM(M1)                               00023240
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,M1)                       00023250
C     CAP                                                               00023260
      DT1 = FLOAT(JH)*DTH                                               00023270
      I = 1                                                             00023280
      DNP1 = DOP(1)+(DT1/DTP)*(DNP(1)-DOP(1))                           00023290
      VNP1 = VOP(1) + (DT1/DTP)*(VNP(1)-VOP(1))                         00023300
      IF (IT.GT.0) GO TO 575                                            00023310
      CALL INTEGR(DT1,AOP,AOP,VOP,DOP,VNP,DNP,I)                        00023320
      DNP1 = DNP(1)                                                     00023330
      VNP1 = VNP(1)                                                     00023340
 575  CONTINUE                                                          00023350
      DDIS = DNP1-DNH(M2)                                               00023360
      VCAP = 0.0                                                        00023370
      PTD = 0.0                                                         00023380
      DVEL = 0.0                                                        00023390
      FTP = 0.0                                                         00023400
      IF (DDIS.GT.0.0) GO TO 813                                        00023410
      DVEL = VNP1-VNH(M2)                                               00023420
      VCAP = VNH(M2)                                                    00023430
      DSAC = DSACP(3)                                                   00023440
      DDISO = DOP(1)-DOH(M2)                                            00023450
      DDD = DDIS-DDISO                                                  00023460
      FTPO = -FTPO                                                      00023470
      CALL STIFF (DDIS,DVEL,STPT1,STPT2,FTPO,FTP,DSAC,DDD)              00023480
      IF (FTP.GT.-SPLICE(1)) FTP = -SPLICE(1)                           00023490
      FTPO = -FTPO                                                      00023500
 813  FCU = -FCU                                                        00023510
      ANH(M2) = G+(FCU+FTP+DVEL*CDP(1)-DHA)/HM(M2)                      00023520
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,M2)                       00023530
      ITH = ITH +1                                                      00023540
      FTP = -FTP                                                        00023550
C                                                                       00023560
C     IF DTH EQ DTP (JRAT=1) THE FOLLOWING IS SKIPPED (ONE TIME         00023570
C     INCREMENT)                                                        00023580
C                                                                       00023590
      IF (JRAT.EQ.1) GO TO 650                                          00023600
      IF (ITH.GT.ITER) GO TO 650                                        00023610
      ERR = ABS(VNHIT-VNH(M))                                           00023620
      VNHIT = VNH(M)                                                    00023630
      IF (ERR.GT.EPSV) GO TO 500                                        00023640
 650  CONTINUE                                                          00023650
      DO 501 I=1,M2                                                     00023660
      DELAH(I) = AOH(I)+(ANH(I)-AOH(I))/FLOAT(JRAT)                     00023670
      AOH(I)=ANH(I)                                                     00023680
      VOH(I)=VNH(I)                                                     00023690
 501  DOH(I)=DNH(I)                                                     00023700
      TEMO = TEMN                                                       00023710
      PO = PN                                                           00023720
      VO = V                                                            00023730
      FANVO = FANV                                                      00023740
      FTPO = FTP                                                        00023750
      FCUO = FCU                                                        00023760
 600  CONTINUE                                                          00023770
C                                                                       00023780
C     PILE ANALYSIS                                                     00023790
C                                                                       00023800
      CALL PILEAN (IPT,AOP,VOP,DOP,ANP,VNP,DNP,STP,PM,SPLICE,SJ,CDP,RES,00023810
     1 RESO,SU,SOK,VNPIT,VCAP,SOILM,SCJ,DTP,N,IT,ISMITH,EPSV,IAI,ESOIL, 00023820
     2 FTP,JRAT,ITER)                                                   00023830
C                                                                       00023840
C     CHECK FOR CONVERGENCE                                             00023850
C                                                                       00023860
      IT = IT + 1                                                       00023870
      IF (IT.GT.ITER) GO TO 850                                         00023880
      ERRV = ABS(VNPIT-VNP(N))                                          00023890
      IF (JRAT.EQ.1) VNPIT = VNP(N)                                     00023900
      IF (JRAT.EQ.1.AND.ERRV.GT.EPSV) GO TO 800                         00023910
      ERR = ABS(FTIT-FTP)                                               00023920
      FTIT = FTP                                                        00023930
      IF (ERR.GT.EPSF) GO TO 800                                        00023940
 850  CONTINUE                                                          00023950
C     PREPARE OUTPUT FOR CURRENT                                        00023960
C     TIME INCREMENT AND                                                00023970
C     SET UP STARTING VALUES                                            00023980
C     FOR NEXT STEP                                                     00023990
      RSUM = 0.0                                                        00024000
      DSUM=SJ(N1)*VNP(N)                                                00024010
      IF (ISMITH.EQ.1) DSUM=RES(N1)*DSUM                                00024020
      IF (DSUM.LT.0.0) DSUM = 0.0                                       00024030
      VMAXP = 0.0                                                       00024040
      DO 401 I=1,N1                                                     00024050
      RESO(I) = RES(I)                                                  00024060
      AOP(I) = ANP(I)                                                   00024070
      VOP(I)=VNP(I)                                                     00024080
      RSUM = RSUM + RES(I)                                              00024090
      DDAM=SJ(I)*VNP(I)                                                 00024100
      IF (ISMITH.EQ.1) DDAM=DDAM*RES(I)                                 00024110
      IF (I.NE.N1) DSUM = DSUM + DDAM                                   00024120
      IF (ABS(VOP(I)).GT.VMAXP) VMAXP = ABS(VOP(I))                     00024130
 401  DOP(I)=DNP(I)                                                     00024140
      IF (DNP(N).GT.DNPMAX) DNPMAX = DNP(N)                             00024150
      FANVOA = FANVO                                                    00024160
      FCUOA = FCUO                                                      00024170
      FTPOA = FTPO                                                      00024180
      DO 402 I=1,M2                                                     00024190
      AOAH(I)=ANH(I)                                                    00024200
      VOAH(I)=VNH(I)                                                    00024210
 402  DOAH(I)=DNH(I)                                                    00024220
      DOPINC = DOP(1)*12.                                               00024230
      DEN = VOP(1)*DTP*FTP                                              00024240
C     TRANSFERRED ENERGY                                                00024250
      ENTHRU = ENTHRU + DEN                                             00024260
      IF (ENTHRU.GT.EMAX) EMAX = ENTHRU                                 00024270
      JOUT = JOUT + 1                                                   00024280
      FTPO = FTP                                                        00024290
      IF (JOUT.NE.JDOUT) GO TO 699                                      00024300
      JOUT = 0                                                          00024310
      PT=PTR/PBAR(1)                                                    00024320
      NO2 = N/2                                                         00024330
      NO21 = NO2+1                                                      00024340
      PQ = PE/0.144                                                     00024350
  652 FORMAT (1H,I4,4I2,F6.1,F8.3,2F6.1,2F8.1,2F6.1,2(F6.1,F8.1),3F8.1, 00024360
     1 F7.3,F6.0)                                                       00024370
      DO 686 I=NO2,NM1                                                  00024380
      I1 = I+1                                                          00024390
      COM = DNP(I)-DNP(I1)                                              00024400
      F = COM*STP(I1)                                                   00024410
      IF (F.LT.SPLICE(I1)) F = SPLICE(I1)                               00024420
      IF (F.GT.0.0.OR.SPLICE(I1).LT.-.5) GO TO 685                      00024430
      F = 0.0                                                           00024440
      IF (COM.LT.SPLICE(I1)) F = (COM-SPLICE(I1))*STP(I1)               00024450
 685  FOPN = F                                                          00024460
      IF (I.EQ.NO2) FOP5 = F                                            00024470
 686  CONTINUE                                                          00024480
C     DEBUG OUTPUT                                                      00024490
 653  FORMAT                                                            00024500
     1    (132H   JP F T H P  TIME   DCHAM   VRU   VAN    FINT     FPT  00024510
     A  V1    EN    V5      F5    VN      FN      CP      RS      DA    00024520
     B   D   T  )                                                       00024530
      IF (IOUT.LT.0) WRITE (IW,652)                                     00024540
     A  J,IFIRST,IT,ITH,IPT,TT,DDC ,VNH(M),VNH(M1),FINTAC,FTP,VOP(1),   00024550
     1 ENTHRU,VOP(NO2),FOP5,VOP(N),FOPN,PQ,RSUM,DSUM,DOPINC,PT          00024560
      IF (IIOUT.LT.6) CALL FILL(KK,KLIM,OUT,JMAX,IIOUT,DNH,STH,         00024570
     1FINTAC,FTP,INP,DNP,STP,SPLICE,VNH,VNP,ANH,ANP,JPMAX,MAXJP,EX,AREA,00024580
     2 J,M,N,JEX,JCK)                                                   00024590
C     JPMAX IS THE LATEST J                                             00024600
C     FILLS IN THE OUTPUT ARRAY OUT(KLIM*15)                            00024610
C     MAXJP IS THE MAXIMUM NUMBER OF VALUES STORED OF ONE VARIABLE      00024620
C     MAXJP EQUALS APPROX. JPMAX/JDOUT                                  00024630
      IF (IIOUT.EQ.6) CALL FILL2(N,M,OUT,PQ,DNH,FTP,VNP,DNP,FOP5,SJ,    00024640
     1RSUM,DSUM,RES,FOPN,KK,ICOL,TT,ISMITH,J,MAXJP,JPMAX,STP,AREA,      00024650
     2 SPLICE,EX,JEX,J,JCK)                                             00024660
C     CHECK WHETHER ANALYSIS WAS CARRIED OUT SUFFICIENTLY LONG          00024670
      IF (TEMAX.GT.1.0) GO TO 699                                       00024680
      IF (V1PMAX*0.20.LT.VMAXP) GO TO 699                               00024690
      IF (TT.LT.TLIM) GO TO 699                                         00024700
      IF (TT.LT.T2LC.OR.TT.LT.20.0) GO TO 699                           00024710
      IF ((DNH(M1)-DNH(M)).GT..1*DEPIB.AND.DNP(N).LT.DNPMAX*0.9) GO TO  00024720
     1 701                                                              00024730
      IF ((DNH(M1)-DNH(M)).GT..2*DEPIB.AND.DNP(N).LT.0.98*DNPMAX) GO TO 00024740
     1 701                                                              00024750
 699  IFIRST = 0                                                        00024760
 700  CONTINUE                                                          00024770
 701  CONTINUE                                                          00024780
      FINTMX = FLOAT(J)*DTP                                             00024790
      DFIN = (DNPMAX-QS(N))*12.                                         00024800
      VNH(10)=VCYL                                                      00024810
      DNH(10) = ACYL                                                    00024820
      IF (IOUT.LT.0) WRITE (IW,654) ENTHRU,EMAX                         00024830
      ANP(99) = EMAX                                                    00024840
 654  FORMAT (30H0TRANSFERRED ENERGY, FIN- MAX=,F6.1,2H -,F6.1,5H K-FT) 00024850
      PCOM = PCOMR                                                      00024860
      TEMO = TEMN                                                       00024870
      RETURN                                                            00024880
      END                                                               00024890
      SUBROUTINE DOWN (STRMAX,VFALLM,PBAR,HM,DEPIB,M,IW,IOUT,T)         00024900
      DIMENSION PBAR(1),HM(1)                                           00024910
      T=0.0                                                             00024920
      ART=PBAR(1)                                                       00024930
      STR = STRMAX                                                      00024940
      PATM=14.7*0.144                                                   00024950
      PMAX=PATM+PBAR(8)/PBAR(1)                                         00024960
      PRAT=(PATM/PMAX)**(1.0/PBAR(4))                                   00024970
      VBIN = PBAR(6)*PBAR(1) + PBAR(5)                                  00024980
      DUP=(VBIN/PBAR(1))*(1.0-PRAT)                                     00024990
      DMAX=PBAR(6)-DUP                                                  00025000
      DSF = PBAR(2)                                                     00025010
C     DUP = DISTANCE FROM BOUNCE CHAMBER VENTS                          00025020
C     DMAX = DISTANCE FROM TOP                                          00025030
C     DPOS = DISTANCE FROM ANVIL (NEGATIVE)                             00025040
      IF (DMAX.GT.DSF) GO TO 202                                        00025050
C     MAX STROKE PENETRATES INTO SAFETY CHAMBER                         00025060
      PRAT = (VBIN/(PBAR(5)+DSF*ART))**PBAR(4)                          00025070
      PRAT = (PRAT*PATM/PMAX)**(1./PBAR(4))                             00025080
      DMAX = DSF*PRAT                                                   00025090
 202  CONTINUE                                                          00025100
      DPOS = DMAX - PBAR(7)                                             00025110
      RAM = 0.0                                                         00025120
      DO 200 I = 1,M                                                    00025130
C --- DELETE ORIGINAL SOURCE CODE                                       00025140
 200  RAM = RAM + HM(I)                                                 00025150
 201  CONTINUE                                                          00025160
      STRMAX = -DPOS                                                    00025170
      IF (STR.GT.STRMAX) STR = STRMAX                                   00025180
C     START WITH RAM AT POSITION WHERE UPLIFT IS IMMINENT               00025190
      TOTD = -DPOS-DEPIB                                                00025200
      IF (STR.LT.0.1) GO TO 300                                         00025210
      TOTD = STR-DEPIB                                                  00025220
      DPOS = -STR                                                       00025230
      STRMAX = STR                                                      00025240
 300  CONTINUE                                                          00025250
      NST = TOTD/0.05                                                   00025260
      DFALL = TOTD/FLOAT(NST)                                           00025270
      G = 32.17                                                         00025280
      AO = G                                                            00025290
      VO = 0.0                                                          00025300
      DO 100 I=1,NST                                                    00025310
      A = G+(FTR(DPOS,PBAR,IWT)-PATM*ART)/RAM                           00025320
      VA = VO/A                                                         00025330
      DELT = SQRT(VA*VA+2.*DFALL/A)-VA                                  00025340
      T = T+DELT                                                        00025350
      V = VO + 0.5*(A+AO)*DELT                                          00025360
      DPOS = DPOS + DFALL                                               00025370
      VO = V                                                            00025380
 100  AO = A                                                            00025390
      VFALLM = V                                                        00025400
      IF (STR.GT.0.1.AND.IOUT.LT.0  ) WRITE (IW,2) STR,V                00025410
 2    FORMAT (20H STROKE (LESS MAX.)=,F6.1,23H FT, VELOCITY AT PORTS=,  00025420
     1F6.1,5H FT/S )                                                    00025430
      IF (STR.GT.0.1) RETURN                                            00025440
      IF (IOUT.LT.0) WRITE (IW,1) STRMAX,VFALLM                         00025450
 1    FORMAT(28H MAXIMUM STROKE (NO UPLIFT)=,F6.2,30H FT MAXIMUM VELOCIT00025460
     1Y AT PORTS=,F6.2,5H FT/S)                                         00025470
      RETURN                                                            00025480
      END                                                               00025490
      SUBROUTINE FILL(KK,KLIM,OUT,JMAX,IIOUT,DNH,STH,FINTAC,FTP,INP,    00025500
     1 DNP,STP,SPLICE,VNH,VNP,ANH,ANP,JPMAX,MAXJP,EX,AREA,J,M,N,JEX,JCK)00025510
      DIMENSION OUT(1),DNH(1),STH(1),INP(1),DNP(1),STP(1),              00025520
     1SPLICE(1),VNH(1),VNP(1),ANH(1),ANP(1),EX(1),AREA(1),JEX(1)        00025530
      KK = KK + 1                                                       00025540
      M1 = M+1                                                          00025550
      KKMAX = (JMAX+1)*KLIM + KK                                        00025560
C                                                                       00025570
C     CHECK IF OUT IS FULL                                              00025580
C                                                                       00025590
      IF (KK.GT.KLIM) GO TO 459                                         00025600
      K2 = KK + KLIM                                                    00025610
      K3 = K2 + KLIM                                                    00025620
      K4 = K3 + KLIM                                                    00025630
      L = 1                                                             00025640
      IF (IIOUT.NE.1.AND.IIOUT.NE.3) GO TO 452                          00025650
C                                                                       00025660
C     FORCE ASSIGNMENT                                                  00025670
C                                                                       00025680
      OUT(KK) = 0.0                                                     00025690
      IF (M.GT.1) OUT(KK)=(DNH(M-1)-DNH(M))*STH(M-1)                    00025700
      OUT(K2) = FINTAC                                                  00025710
      OUT(K3) = FTP                                                     00025720
      L = 2                                                             00025730
      KK1 = INP(2)                                                      00025740
      DO 451 I = K4,KKMAX,KLIM                                          00025750
      KM1 = KK1-1                                                       00025760
      COM = DNP(KM1)-DNP(KK1)                                           00025770
      OUT(I) = COM*STP(KK1)                                             00025780
      IF (OUT(I).LT.SPLICE(KK1)) OUT(I) = SPLICE(KK1)                   00025790
      IF (OUT(I).GT.0.0.OR.SPLICE(KK1).LT.-.5) GO TO 686                00025800
      OUT(I) = 0.0                                                      00025810
      IF (COM.LT.SPLICE(KK1)) OUT(I) = (COM-SPLICE(KK1))*STP(KK1)       00025820
      IF (OUT(I).LT.0.0.AND.OUT(I).GT.-.5) OUT(I) = 0.0                 00025830
 686  CONTINUE                                                          00025840
      L = L+1                                                           00025850
 451  KK1 = INP(L)                                                      00025860
      GO TO 458                                                         00025870
 452  IF (IIOUT.NE.2) GO TO 454                                         00025880
C                                                                       00025890
C     VELOCITY ASSIGNMENT                                               00025900
C                                                                       00025910
      OUT(KK) = VNH(M)                                                  00025920
      OUT(K2) = VNH(M1)                                                 00025930
      DO 453 I=K3,KKMAX,KLIM                                            00025940
      KK1 = INP(L)                                                      00025950
      OUT(I) = VNP(KK1)                                                 00025960
 453  L = L + 1                                                         00025970
      GO TO 458                                                         00025980
 454  IF (IIOUT.NE.5) GO TO 456                                         00025990
C                                                                       00026000
C     DISPLACEMENT ASSIGNMENT                                           00026010
C                                                                       00026020
      OUT(KK) = DNH(M)                                                  00026030
      OUT(K2) = DNH(M1)                                                 00026040
      DO 455 I=K3,KKMAX,KLIM                                            00026050
      KK1 = INP(L)                                                      00026060
      OUT(I) = DNP(KK1)                                                 00026070
 455  L = L+1                                                           00026080
      GO TO 458                                                         00026090
C                                                                       00026100
C     ACCELERATION ASSIGNMENT                                           00026110
C                                                                       00026120
 456  OUT(KK) = ANH(M)                                                  00026130
      OUT(K2) = ANH(M1)                                                 00026140
      DO 457 I=K3,KKMAX,KLIM                                            00026150
      KK1 = INP(L)                                                      00026160
      OUT(I) = ANP(KK1)                                                 00026170
 457  L = L+1                                                           00026180
 458  JPMAX = J                                                         00026190
      MAXJP = KK                                                        00026200
 459  CONTINUE                                                          00026210
C                                                                       00026220
C     CALCULATE THE EXTREMUM ARRAY EX(N*6)                              00026230
C     FIRST FORCES AND STRESSES                                         00026240
C                                                                       00026250
      SEX1 = FTP/AREA(1)                                                00026260
      IF (FTP.GT.EX(1)) JEX(1)=J                                        00026270
      IF (FTP.GT.EX(1)) EX(1) = FTP                                     00026280
C                                                                       00026290
C     JCK LESS 0 MEANS NO MINIMUM FORCE OR MINIMUM STRESS CHECK         00026300
C                                                                       00026310
      IF (JCK.LT.0) GO TO 105                                           00026320
      IF (FTP.LT.EX(N+1)) JEX(N+1)=J                                    00026330
      IF (FTP.LT.EX(N+1))  EX(N+1) = FTP                                00026340
      IF (SEX1.LT.EX(2*N+1)) JEX(2*N+1)=J                               00026350
      IF (SEX1.LT.EX(2*N+1)) EX(2*N+1)=SEX1                             00026360
 105  CONTINUE                                                          00026370
      IF (SEX1.GT.EX(3*N+1)) JEX(3*N+1)=J                               00026380
      IF (SEX1.GT.EX(3*N+1)) EX(N*3+1)=SEX1                             00026390
      DO 461 I=2,N                                                      00026400
      COM = DNP(I-1)-DNP(I)                                             00026410
      FELP = COM*STP(I)                                                 00026420
      IF (FELP.LT.SPLICE(I)) FELP = SPLICE(I)                           00026430
      IF (FELP.GT.0.0.OR.SPLICE(I).LT.-.5) GO TO 685                    00026440
      FELP = 0.0                                                        00026450
      IF (COM.LT.SPLICE(I)) FELP = (COM-SPLICE(I))*STP(I)               00026460
      IF (FELP.LT.0.0.AND.FELP.GT.-.5) FELP = 0.0                       00026470
 685  CONTINUE                                                          00026480
      SELP = FELP/AREA(I)                                               00026490
      IF (FELP.GT.EX(I)) JEX(I)=J                                       00026500
      IF (FELP.GT.EX(I))   EX(I) = FELP                                 00026510
      IF (JCK.LT.0) GO TO 103                                           00026520
      IF (FELP.LT.EX(N+I)) JEX(N+I)=J                                   00026530
      IF (FELP.LT.EX(N+I)) EX(N+I) = FELP                               00026540
      IF (SELP.LT.EX(2*N+I)) JEX(2*N+I)=J                               00026550
      IF (SELP.LT.EX(2*N+I)) EX(2*N+I) = SELP                           00026560
 103  CONTINUE                                                          00026570
      IF (SELP.GT.EX(3*N+I)) JEX(3*N+I)=J                               00026580
 461  IF (SELP.GT.EX(3*N+I)) EX(3*N+I) = SELP                           00026590
C                                                                       00026600
C     VELOCITY AND DISPLACEMENT EXTREMA                                 00026610
C                                                                       00026620
      DO 462 I=1,N                                                      00026630
      IF (VNP(I).GT.EX(4*N+I)) JEX(4*N+I)=J                             00026640
      IF (VNP(I).GT.EX(4*N+I)) EX(4*N+I) = VNP(I)                       00026650
      DISI = DNP(I) * 12.                                               00026660
      IF (DISI.GT.EX(5*N+I)) JEX(5*N+I)=J                               00026670
 462  IF (DISI.GT.EX(5*N+I))EX(5*N+I) = DISI                            00026680
      RETURN                                                            00026690
      END                                                               00026700
      SUBROUTINE FILL2 (N,M,OUT,PQ,DNH,FTP,VNP,DNP,FNO5,SJ,RSUM,DSUM,   00026710
     1 RES,FTN,KK,ICOL,TT,ISMITH,J,MAXJP,JPMAX,STP,AREA,SPLICE,EX,JEX,  00026720
     2 J1,JCK)                                                          00026730
      DIMENSION OUT(3200),DNH(10),VNP(99),DNP(99),RES(99),SJ(99),       00026740
     1 SPLICE(99),STP(99),AREA(99),EX(600),JEX(600)                     00026750
      N1=N+1                                                            00026760
      M1=M+1                                                            00026770
      NO5=N/2                                                           00026780
      KK=KK+1                                                           00026790
      KLIM=200                                                          00026800
C                                                                       00026810
C     CHECK IF OUT IS FULL                                              00026820
C                                                                       00026830
      IF (KK.GT.KLIM) GO TO 102                                         00026840
      K1=KK+KLIM                                                        00026850
      K2=K1+KLIM                                                        00026860
      K3=K2+KLIM                                                        00026870
      K4=K3+KLIM                                                        00026880
      K5=K4+KLIM                                                        00026890
      K6=K5+KLIM                                                        00026900
      K7=K6+KLIM                                                        00026910
      K8=K7+KLIM                                                        00026920
      K9=K8+KLIM                                                        00026930
      K10=K9+KLIM                                                       00026940
      K11=K10+KLIM                                                      00026950
      K12=K11+KLIM                                                      00026960
      K13=K12+KLIM                                                      00026970
      K14=K13+KLIM                                                      00026980
      K15=K14+KLIM                                                      00026990
C                                                                       00027000
C     ASSIGN VARIABLES TO OUT                                           00027010
C                                                                       00027020
      OUT(KK)=TT                                                        00027030
      OUT(K1)=PQ                                                        00027040
      OUT(K2)=DNH(M)*12.                                                00027050
      OUT(K3)=DNH(M1)*12.                                               00027060
      OUT(K4)=FTP                                                       00027070
      OUT(K5)=VNP(1)                                                    00027080
      OUT(K6)=DNP(1)*12.                                                00027090
      OUT(K7)=FNO5                                                      00027100
      OUT(K8)=VNP(NO5)                                                  00027110
      OUT(K9)=DNP(NO5)*12.                                              00027120
      OUT(K10)=RSUM                                                     00027130
      OUT(K11)=DSUM                                                     00027140
      RTOE = SJ(N1)*VNP(N)                                              00027150
      IF (RTOE.LT.0.0001) RTOE=0.                                       00027160
      IF (ISMITH.EQ.1) RTOE=RTOE*RES(N1)                                00027170
      OUT(K12)=RES(N1)+RTOE                                             00027180
      OUT(K13)=FTN                                                      00027190
      OUT(K14)=VNP(N)                                                   00027200
      OUT(K15)=DNP(N)*12.                                               00027210
      IF (ICOL.NE.0) GO TO 101                                          00027220
      OUT(K7)=OUT(K13)                                                  00027230
      OUT(K8)=OUT(K14)                                                  00027240
      OUT(K9)=OUT(K15)                                                  00027250
  101 JPMAX=J                                                           00027260
      MAXJP=KK                                                          00027270
C     CALCULATE THE EXTREMUM ARRAY EX(N*6)                              00027280
  102 CONTINUE                                                          00027290
      SEX1=FTP/AREA(1)                                                  00027300
      IF (FTP.GT.EX(1)) JEX(1)=J1                                       00027310
      IF (FTP.GT.EX(1)) EX(1)=FTP                                       00027320
C                                                                       00027330
C     JCK LESS 0 MEANS NO MINIMUM FORCE AND STRESS CHECK                00027340
C                                                                       00027350
      IF (JCK.LT.0) GO TO 105                                           00027360
      IF (FTP.LT.EX(N+1)) JEX(N+1)=J1                                   00027370
      IF (FTP.LT.EX(N+1)) EX(N+1)=FTP                                   00027380
      IF (SEX1.LT.EX(2*N+1)) JEX(2*N+1)=J1                              00027390
      IF (SEX1.LT.EX(2*N+1)) EX(2*N+1)=SEX1                             00027400
 105  CONTINUE                                                          00027410
      IF (SEX1.GT.EX(3*N+1)) JEX(3*N+1) = J1                            00027420
      IF (SEX1.GT.EX(3*N+1))  EX(3*N+1) = SEX1                          00027430
      DO 103 I=2,N                                                      00027440
      COM = DNP(I-1)-DNP(I)                                             00027450
      FELP = COM*STP(I)                                                 00027460
      IF (FELP.LT.SPLICE(I)) FELP=SPLICE(I)                             00027470
      IF (FELP.GT.0.0.OR.SPLICE(I).LT.-.5) GO TO 685                    00027480
      FELP = 0.0                                                        00027490
      IF (COM.LT.SPLICE(I)) FELP = (COM-SPLICE(I))*STP(I)               00027500
      IF (FELP.LT.0.0.AND.FELP.GT.-0.5) FELP=0.0                        00027510
 685  CONTINUE                                                          00027520
      SELP=FELP/AREA(I)                                                 00027530
      IF (FELP.GT.EX(I)) JEX(I)=J1                                      00027540
      IF (FELP.GT.EX(I)) EX(I)=FELP                                     00027550
      IF (JCK.LT.0) GO TO 106                                           00027560
      IF (FELP.LT.EX(N+I)) JEX(N+I)=J1                                  00027570
      IF (FELP.LT.EX(N+I))EX(N+I)=FELP                                  00027580
      IF (SELP.LT.EX(2*N+I)) JEX(2*N+I)=J1                              00027590
      IF (SELP.LT.EX(2*N+I)) EX(2*N+I)=SELP                             00027600
 106  CONTINUE                                                          00027610
      IF (SELP.GT.EX(3*N+I)) JEX(3*N+I)=J1                              00027620
  103 IF (SELP.GT.EX(3*N+I)) EX(3*N+I)=SELP                             00027630
      DO 104 I=1,N                                                      00027640
      IF (VNP(I).GT.EX(4*N+I)) JEX(4*N+I)=J1                            00027650
      IF (VNP(I).GT.EX(4*N+I)) EX(4*N+I)=VNP(I)                         00027660
      DISI=DNP(I)*12.                                                   00027670
      IF (DISI.GT.EX(5*N+I)) JEX(5*N+I)=J1                              00027680
  104 IF (DISI.GT.EX(5*N+I)) EX(5*N+I)=DISI                             00027690
      RETURN                                                            00027700
      END                                                               00027710
      FUNCTION FTR (DPOS,PBAR,IWT)                                      00027720
      DIMENSION PBAR (20)                                               00027730
      IWT=0                                                             00027740
      PATM=14.7*0.144                                                   00027750
      ART=PBAR(1)                                                       00027760
      DSF=PBAR(2)                                                       00027770
      EXPB=PBAR(4)                                                      00027780
      VCT=PBAR(5)                                                       00027790
      DEPBB=PBAR(6)                                                     00027800
      DBBT=PBAR(7)                                                      00027810
      RWH=PBAR(8)+PATM*ART                                              00027820
      DBC=PBAR(7)+DPOS                                                  00027830
      VBIN = DEPBB*ART + VCT                                            00027840
      IF (DBC.GT.DEPBB.OR.DBBT.LT.0.1) FTR=PATM*ART                     00027850
      IF (DBC.GT.DEPBB.OR.DBBT.LT.0.1) RETURN                           00027860
      VBFIN=DBC*ART+VCT                                                 00027870
      VSF=DSF*ART                                                       00027880
      IF (DBC.LT.DSF) VBFIN=VSF+VCT                                     00027890
      FTR=PATM*ART*(VBIN/VBFIN)**EXPB                                   00027900
      IF (DBC.LT.DSF) FTR=FTR*(VSF/(ART*DBC))**EXPB                     00027910
      IF (FTR.GT.RWH) IWT=1                                             00027920
      IF (FTR.GT.RWH) FTR=RWH                                           00027930
      RETURN                                                            00027940
C     ART ... AREA AT TOP OF RAM                                        00027950
C     DSF ... DISTANCE OF SAFETY CHAMBER FROM TOP                       00027960
C     EXPB ... EXPONENT                                                 00027970
C     VCT ... VOLUME OF COMPRESSION TANK                                00027980
C     DEPBB ... DISTANCE OF EXHAUST PORTS FROM TOP                      00027990
C     RWH ... WEIGHT OF CYLINDER ETC.                                   00028000
C     DBBT ... DISTANCE BETWEEN TOP AND BOTTOM - RAM LENGTH             00028010
C     VBIN ... INITIAL VOLUME OF BOUNCE CHAMBER                         00028020
C     VBFIN ... FINAL VOLUME OF BOUNCE CHAMBER                          00028030
C     DBC ... CURRENT POSITION ... DISTANCE FROM TOP                    00028040
      END                                                               00028050
      SUBROUTINE HAEL (IHAMR,DTCRH,DTCRA,HNAME,IR)                      00028060
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00028070
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00028080
     2 SPLICE,DEPIB,ARAM,ECUS,ECAP,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00028090
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00028100
     4 FPTO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00028110
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00028120
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00028130
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00028140
     1 VNH(10),DNH(10),STH(10),HM(10),VNP(99),                          00028150
     2 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00028160
     3 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00028170
     4DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600),          00028180
     ISTORE(1,26,2),STA(10),AM(10),HNAME(2),PBAR(20)                    00028190
   12 FORMAT (2A4,9F8.2)                                                00028200
    2 FORMAT (10F8.2)                                                   00028210
      IHAMRR = IHAMR                                                    00028220
      DO 107 I=1,20                                                     00028230
      AM(I) = 0.0                                                       00028240
 107  PBAR(I)=0.0                                                       00028250
      IF = 7                                                            00028260
      CONVS = 12.0                                                      00028270
      IF (IHAMR.EQ.0) GO TO 50                                          00028280
C     FOR IHAMR = 0 READ FROM CARDS, OTHERWISE READ FROM FILE           00028290
      DO 52 I=1,IHAMR                                                   00028300
   52 READ (IF,54) ((STORE(1,J,K),K=1,2),J=1,26)                        00028310
   54 FORMAT  (2A4/9(5E15.5/),5E15.5)                                   00028320
      REWIND IF                                                         00028330
      GO TO 51                                                          00028340
   50 CONTINUE                                                          00028350
      READ (IR,12) ((STORE(1,I,J),J=1,2),I=1,5),                        00028360
     1 STORE (1,6,1)                                                    00028370
      READ (IR,2) STORE(1,6,2), ((STORE(1,I,J),J=1,2),                  00028380
     1 I=7,25),STORE(1,26,1)                                            00028390
C                                                                       00028400
   51 CONTINUE                                                          00028410
      IHAMRR = IHAMR                                                    00028420
      IHAMR = 1                                                         00028430
      ITYPH = STORE(1,26,1)                                             00028440
      MA = STORE(IHAMR,25,2)                                            00028450
      M=STORE(IHAMR,8,2)                                                00028460
      IF (M.LT.1) WRITE(IW,10) IHAMRR                                   00028470
 10   FORMAT (33H INSUFFICIENT HAMMER INFO. IHAMR=,I3)                  00028480
      IF (M.LT.1) STOP                                                  00028490
      M1=M+1                                                            00028500
      M2=M+2                                                            00028510
      STH(M1)=STH(8)                                                    00028520
      STH(M2)=STH(9)                                                    00028530
      HM(M2)=HM(9)                                                      00028540
      DO 100 I1=1,2                                                     00028550
  100 HNAME(I1)=STORE(IHAMR,1,I1)                                       00028560
      HM(M1)=STORE(IHAMR,9,1)/32.17                                     00028570
      STH(M)=STORE (IHAMR,9,2)*CONVS                                    00028580
      IF (STH(M1).LT.0.1) STH(M)=2.0*STH(M)                             00028590
      IF (STH(M1).LT.0.1) STH(M1)=STH(M)                                00028600
      IF (STH(M2).LT..1) STH(M2)=10.0**12                               00028610
      STOST=STH(M2)                                                     00028620
      STH(M2)=STOST*STP(1)/(STOST+STP(1))                               00028630
      IF (ITYPH.EQ.3) HM(M1)=HM(M2)                                     00028640
      IF (ITYPH.EQ.3) STH(M)=STH(M1)                                    00028650
      IF (ITYPH.EQ.3) STH(M1)=STH(M2)                                   00028660
      IF (ITYPH.EQ.3) M2=M1                                             00028670
      DO 102 I1=1,M2                                                    00028680
      I2=I1-1                                                           00028690
      IF (I1.EQ.M) HM(I1)=STORE(IHAMR,I1+1,1)/32.17                     00028700
      IF (I1.GE.M) GO TO 101                                            00028710
      HM(I1)=STORE(IHAMR,I1+1,1)/32.17                                  00028720
      STH(I1)=STORE (IHAMR,I1+1,2)*CONVS                                00028730
  101 IF (I1.EQ.1) I2=1                                                 00028740
      DO 102 I3=I2,I1                                                   00028750
      TCRH=HM(I1)/STH(I3)                                               00028760
      IF (I3.EQ.1) DTCRH=TCRH                                           00028770
      IF (TCRH.LT.DTCRH) DTCRH=TCRH                                     00028780
  102 CONTINUE                                                          00028790
      DTCRH=SQRT(DTCRH)                                                 00028800
      DTCRA=1000.0                                                      00028810
      STH(M2)=STOST                                                     00028820
      IF (MA.EQ.0) GO TO 105                                            00028830
      DO 103 J1=1,MA                                                    00028840
      J2=J1-1                                                           00028850
      IF (J1.EQ.1) J2=1                                                 00028860
      J3 = J1 + 21                                                      00028870
      AM(J1)=STORE(IHAMR,J3,1)/32.17                                    00028880
      STA(J1) = STORE(IHAMR,J3,2)*CONVS                                 00028890
      DO 103 J4=J2,J1                                                   00028900
      TCRA=AM(J1)/STA(J4)                                               00028910
      IF (TCRA.LT.DTCRA) DTCRA=TCRA                                     00028920
  103 CONTINUE                                                          00028930
      DTCRA=SQRT(DTCRA)                                                 00028940
  105 TDEL=STORE(IHAMR,10,1)                                            00028950
      VIN=STORE(IHAMR,11,1)/1728.0                                      00028960
      VCHAM=STORE(IHAMR,11,2)/1728.0                                    00028970
      DEPIB=STORE(IHAMR,12,1)/12.                                       00028980
      ARAM=STORE(IHAMR,12,2)/144.0                                      00028990
      SJJJ = STORE(IHAMR,10,2)                                          00029000
      DO 106 I=17,21                                                    00029010
      PBAR(I-16)=STORE(IHAMR,I,1)                                       00029020
 106  PBAR(I-11)=STORE(IHAMR,I,2)                                       00029030
      PBAR(11)=STORE(IHAMR,13,1)                                        00029040
      PBAR(12)=STORE(IHAMR,13,2)                                        00029050
      PBAR(13)=STORE(IHAMR,14,1)                                        00029060
      PBAR(14)=STORE(IHAMR,14,2)                                        00029070
      PBAR(15)=STORE(IHAMR,15,1)                                        00029080
      PBAR(19)=STORE(IHAMR,19,1)                                        00029090
C     PBAR(20) GTR 0 IDENTIFIES VACUUM CHAMBER HAMMER                   00029100
      PBAR(20)=STORE(IHAMR,21,2)                                        00029110
      STRM=STORE(IHAMR,16,1)/12.                                        00029120
      PBAR(10)=STRM                                                     00029130
      STRMAX = 0.0                                                      00029140
C     PCOM IS PRESSURE FOR CORRESPONDING FUEL SETTING                   00029150
C     PBAR(11) IS THE MAXIMUM DOWN PRESSURE ON A DOUBLE ACTING A/S      00029160
C     HAMMER IDENTIFIER FOR SUCH HAMMERS                                00029170
      EXPP=STORE(IHAMR,16,2)                                            00029180
      IF (EXPP.LT.0.1) EXPP=1.3                                         00029190
      IF (PBAR(1).LT.10.0E-8) PBAR(1) = ARAM                            00029200
      EFFICY=STORE(IHAMR,15,2)                                          00029210
      IF (EFFICY.LT.0.01) EFFICY=0.95                                   00029220
      RMWT=0.0                                                          00029230
      DO 220 I=1,M                                                      00029240
  220 RMWT=RMWT+HM(I)                                                   00029250
      PBAR(16)=EFFICY                                                   00029260
      PBAR(17)=RMWT*32.17                                               00029270
      PBAR(18)=STORE(IHAMR,19,2)                                        00029280
      RETURN                                                            00029290
      END                                                               00029300
      SUBROUTINE AIRSTM                                                 00029310
      COMMON VINH,DINH,AOH,VOH,DOH,ANH,VNH,DNH,STH,HM,AM,STA,MA,ESOIL,  00029320
     1 AOP,ANP,DOP,DNP,VOP,VNP,STP,PM,CDP,RES,RESO,SJ,SOK,QS,SU,        00029330
     2 SPLICE,DEPIB,ARAM,ECUS,EASS,EPT,EANV,VFALL,VCHAM,XPT,SJJJ,       00029340
     3 EMP,RHO,DTH,DTP,N,M,JRAT,IULT,RULT,SOILM,DSACP,                  00029350
     4 FTPO,IW,PCOM,TDEL,IOUT,OUT,EXPP,TEMI,TEMO,INP,STROKO,STROKN,VO,PO00029360
     5 ,DFIN,JDOUT,JPMAX,EX,ICOL,FINTMX, TEMAX,RESULT,ISMITH,ITER       00029370
     6 ,ITYPH,IPREIG,VFALLM,STRMAX,DCYL,PBAR,AREA,JEX                   00029380
      DIMENSION VINH(10),DINH(10),AOH(10),VOH(10),DOH(10),ANH(10),      00029390
     1 VNH(10),DNH(10),STH(10),HM(10),VNP(99),AM(10),STA(10),VOA(10),   00029400
     2 DOA(10),AOA(10),VNA(10),DNA(10),ANA(10),DELAA(10),               00029410
     3 AOP(99),ANP(99),DOP(99),DNP(99),VOP(99),STP(99),PM(99),CDP(99),  00029420
     4 RES(99),RESO(99),SJ(99),SOK(99),QS(99),SU(99),SPLICE(99),        00029430
     4DSACP(3),OUT(3200),INP(13),EX(600),RESULT(100),JEX(600)           00029440
     6 ,AOAH(99),VOAH(99),DOAH(99),AREA(99),DELAH(99)                   00029450
     7 ,VOAA(10),AOAA(10),DOAA(10),PBAR(20)                             00029460
      KLIM = 200                                                        00029470
      JOUT = 0                                                          00029480
      N1=N+1                                                            00029490
      NM1 = N-1                                                         00029500
      M1 = M+1                                                          00029510
      MAR = MA                                                          00029520
      IF (MAR.LT.1) MAR = 1                                             00029530
      IAI = 0.0                                                         00029540
      ML = MA                                                           00029550
      CDH = PM(99)                                                      00029560
      IF (M1.GT.ML) ML = M1                                             00029570
      TLIM = 0.0                                                        00029580
      IIOUT = IABS(IOUT)                                                00029590
      TWOLOC=2.0*XPT/SQRT(EMP/RHO)                                      00029600
      T2LC = TWOLOC*1000.                                               00029610
      IF (IIOUT.GT.19) IIOUT = IIOUT - 20                               00029620
      IF (IIOUT.GT. 9) IIOUT = IIOUT - 10                               00029630
      JDOUT = 3.0*TWOLOC/DTP                                            00029640
      JDOUT = JDOUT / 100                                               00029650
      TJD = FLOAT(JDOUT)*DTP*1000.                                      00029660
C     TJD IS TIME INCREMENT OF OUTPUT IN MILISECONDS                    00029670
      IF (TJD.GT.0.5) JDOUT = (0.0005/DTP) + 0.5                        00029680
      IF (JDOUT.LT.1) JDOUT=1                                           00029690
      JMAX = 6                                                          00029700
C     6 COLUMS OF PILE OUTPUT IF ICOL =0  13 OTHERWISE IF NOT GTR N     00029710
      IF (ICOL.GT.0) JMAX=13                                            00029720
      IF (JMAX.GT.N) JMAX=N                                             00029730
      KK=0                                                              00029740
      RED = 0.9                                                         00029750
      IF (EMP.LT.3000000.) RED = 0.0                                    00029760
      SCJ = 0.0                                                         00029770
      WRAM = 0.0                                                        00029780
      G = 32.170                                                        00029790
      DO 902 I=1,M                                                      00029800
 902  WRAM = WRAM + HM(I)*G                                             00029810
      WASS=0.0                                                          00029820
      DO 905 I=1,MAR                                                    00029830
  905 WASS=WASS+AM(I)*G                                                 00029840
      FAOA=WASS                                                         00029850
      GAS = G*1.5                                                       00029860
      IF (WASS.GT.0.0) GAS = (1.-SJJJ)*G*(1.+WRAM/WASS)                 00029870
      GR = G                                                            00029880
      IF (MA.LT.1) FAOA = 0.0                                           00029890
      FA = 0.0                                                          00029900
      FAO = 0.0                                                         00029910
      FTPO=WASS+HM(M1)*G                                                00029920
      FTIT = FTPO                                                       00029930
      FTPOA =FTPO                                                       00029940
      FANVOA = 0.0                                                      00029950
      VNPIT = VOP(N)                                                    00029960
      VNHIT = VINH(M)                                                   00029970
      TBEF=0.002                                                        00029980
      VFALLB=VFALL-G*TBEF                                               00029990
      VINH(M1) = 0.0                                                    00030000
      DO 903 I=1,MAR                                                    00030010
      DELAA(I) =0.0                                                     00030020
      VOAA(I) =0.0                                                      00030030
 903  AOAA(I) =0.0                                                      00030040
      DNPMAX = 0.0                                                      00030050
      MM1=M-1                                                           00030060
      MAM1 = MA-1                                                       00030070
      ENTHRU = 0.0                                                      00030080
      EMAX = 0.0                                                        00030090
      NT = 5.0*TWOLOC/DTP                                               00030100
      JCK = 1.5*TWOLOC/DTP+0.003/DTP                                    00030110
      IF (FLOAT(NT)*DTP.LT.0.050) NT = 0.050/DTP                        00030120
      IF (TEMAX.GT.1.0) NT = TEMAX*0.001/DTP                            00030130
      STPT1 = STH(M1)*STP(1)/(STH(M1)+STP(1))                           00030140
      STPT2 = (STH(M1)/ECUS)*(STP(1)/EPT)/((STH(M1)/ECUS)+STP(1)/EPT)   00030150
      STAL = STH(M)                                                     00030160
      STAR = STAL/EANV                                                  00030170
      STASL = STA(MAR)                                                  00030180
      STASR = STASL/EASS                                                00030190
      WP=0.0                                                            00030200
      DO 51 I=1,NM1                                                     00030210
   51 WP=WP+PM(I)*G                                                     00030220
      DO 98 I=N,N1                                                      00030230
      DOP(I)=0.0                                                        00030240
      VOP(I)=0.0                                                        00030250
      AOP(I)=G                                                          00030260
   98 RESO(I)=0.0                                                       00030270
      DO 52 I=2,N                                                       00030280
      I1=N1-I                                                           00030290
      DOP(I1)=DOP(I1+1)+((FTPO+WP)/STP(I1+1))*FLOAT(I)/FLOAT(N)         00030300
      VOP(I1)=0.0                                                       00030310
      AOP(I1)=G                                                         00030320
      RESO(I1)=0.0                                                      00030330
   52 WP=WP-PM(I1)*G                                                    00030340
      DINH(M1)=DOP(1)+SQRT(FTPO*DSACP(2)/STPT1)                         00030350
      MA1=MA+1                                                          00030360
      IF (MA.LT.1) GO TO 1906                                           00030370
      DOAA(MA)=DINH(M1)+SQRT(WASS*DSACP(3)/STA(MA))                     00030380
      W=WASS-AM(MA)*G                                                   00030390
      IF (MA.LT.2) GO TO 1906                                           00030400
      DO 906 I=2,MAM1                                                   00030410
      I1=MA1-I                                                          00030420
      DOAA(I1)=DOAA(I1+1)+W/STA(I1)                                     00030430
  906 W=W-AM(I1)*G                                                      00030440
 1906 CONTINUE                                                          00030450
      DO 901 I=1,M                                                      00030460
      VINH(I)=VFALLB                                                    00030470
  901 DINH(I)=-0.5*(VFALLB+VFALL)*TBEF+DINH(M1)                         00030480
      DO 100 I=1,M1                                                     00030490
      VOAH(I)=VINH(I)                                                   00030500
      DOAH(I)=DINH(I)                                                   00030510
      DELAH(I) = 0.0                                                    00030520
      AOAH(I)=G                                                         00030530
 100  CONTINUE                                                          00030540
      EPSV = 0.1                                                        00030550
      EPSF = 1.0                                                        00030560
      LIMOUT=KLIM*16                                                    00030570
      DO 450 I=1,LIMOUT                                                 00030580
  450 OUT(I)=0.0                                                        00030590
      DO 460 J=1,6                                                      00030600
      DO 460 I=1,N                                                      00030610
      IJ=N*(J-1)+I                                                      00030620
      EX(IJ) = 0.0                                                      00030630
      JEX(IJ) = 0                                                       00030640
 460  CONTINUE                                                          00030650
      FINTMX=0.0                                                        00030660
      IF (IOUT.LT.0) WRITE (IW,653)                                     00030670
      V1PMAX = 0.0                                                      00030680
      JINC=(TBEF-0.001)/DTP                                             00030690
C                                                                       00030700
C     START MAIN LOOP                                                   00030710
C                                                                       00030720
      DO 700 J=1,NT                                                     00030730
      IF (J.GT.JCK) JCK=-1                                              00030740
      TT = FLOAT(J)*DTP*1000.0                                          00030750
      IT=0                                                              00030760
      IF (V1PMAX.LT.VNP(1)) V1PMAX = VNP(1)                             00030770
      IF (RED.LT.0.01) GO TO 103                                        00030780
      IF (VNP(1).GT.0.9*V1PMAX.OR.V1PMAX.LT.5.0) GO TO 103              00030790
      STPT1 = STPT2 * RED                                               00030800
      RED = 0.0                                                         00030810
 103  CONTINUE                                                          00030820
 800  CONTINUE                                                          00030830
      FAO = FAOA                                                        00030840
      FTPO = FTPOA                                                      00030850
      FANVO = FANVOA                                                    00030860
      DO 99 I=1,ML                                                      00030870
      VOA(I) =VOAA(I)                                                   00030880
      AOA(I) = AOAA(I)                                                  00030890
      DOA(I) = DOAA(I)                                                  00030900
      VOH(I)=VOAH(I)                                                    00030910
      AOH(I)=AOAH(I)                                                    00030920
 99   DOH(I)=DOAH(I)                                                    00030930
C                                                                       00030940
C     HAMMER ANALYSIS                                                   00030950
C                                                                       00030960
      DO 600 JH=1,JRAT                                                  00030970
      ITH=0                                                             00030980
C     PREDICTION                                                        00030990
      DO 585 I=1,ML                                                     00031000
      IF (IT.EQ.0) GO TO 909                                            00031010
      ANH(I) = AOH(I)+FLOAT(JH)*DELAH(I)                                00031020
      ANA(I) = AOA(I)+FLOAT(JH)*DELAA(I)                                00031030
      GO TO 585                                                         00031040
 909  CONTINUE                                                          00031050
      ANH(I) = AOH(I)                                                   00031060
      ANA(I) = AOA(I)                                                   00031070
 585  CONTINUE                                                          00031080
      DO 586 I=1,MAR                                                    00031090
  586 CALL INTEGR(DTH,AOA,ANA,VOA,DOA,VNA,DNA,I)                        00031100
      DO 101 I=1,M1                                                     00031110
 101  CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                        00031120
 500  CONTINUE                                                          00031130
      I=1                                                               00031140
      IF (V1PMAX.GT.1.5) G=G*(-SJJJ)                                    00031150
      IF (M.EQ.1) GO TO 904                                             00031160
      ANH(1)=G+(DNH(2)-DNH(1))*STH(1)/HM(1)                             00031170
      CALL INTEGR (DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                       00031180
      IF (M.EQ.2) GO TO 904                                             00031190
      DO 102 I=2,MM1                                                    00031200
      I1=I+1                                                            00031210
      IM1=I-1                                                           00031220
      ANH(I)=G+((DNH(I1)-DNH(I))*STH(I)+(DNH(IM1)-DNH(I))*STH(IM1))/HM(I00031230
     1)                                                                 00031240
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,I)                        00031250
 102  CONTINUE                                                          00031260
 904  CONTINUE                                                          00031270
C     LAST RAM ELEMENT                                                  00031280
      FANV = 0.0                                                        00031290
      DANV = 0.0                                                        00031300
      DDIS = DNH(M1)-DNH(M)                                             00031310
      IF (DDIS.GT.0.0) GO TO 811                                        00031320
      DVEL = VNH(M1) - VNH(M)                                           00031330
      DANV = CDH*DVEL                                                   00031340
      DSAC = DSACP(1)                                                   00031350
      DDISO = DOH(M1)-DOH(M)                                            00031360
      DDD = DDIS - DDISO                                                00031370
C     ANVIL SPRING FORCE ALWAYS TENSION= +                              00031380
      CALL STIFF (DDIS,DVEL,STAL,STAR,FANVO,FANV,DSAC,DDD)              00031390
      IF (FANV.GT.0.0) FANV = 0.0                                       00031400
 811  CONTINUE                                                          00031410
      FINTAC = FANV                                                     00031420
      IF (TLIM.LT.0.0001.AND.FINTAC.LT.10.0) TLIM = TT+T2LC*1.15        00031430
       FTR = 0.0                                                        00031440
      IF (M.GT.1) FTR = (DNH(MM1)-DNH(M))*STH(MM1)                      00031450
      ANH(M) = G + (FTR+FINTAC+DANV)/HM(M)                              00031460
      G = GR                                                            00031470
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,M)                        00031480
      FINTAC = -FINTAC                                                  00031490
C     NOW CHECK TOTAL ASSEMBLY. THERE ARE AT LEAST TWO ASSEMBLY ELEMENTS00031500
      IF (MA.LT.1) GO TO 911                                            00031510
      IF (V1PMAX.GT.1.5) G = GAS                                        00031520
      I = 1                                                             00031530
      ANA(1)=G+(DNA(2)-DNA(1))*STA(1)/AM(1)                             00031540
      CALL INTEGR (DTH,AOA,ANA,VOA,DOA,VNA,DNA,I)                       00031550
      IF (MA.LT.3) GO TO 912                                            00031560
      DO 907 I=2,MAM1                                                   00031570
      I1 = I+1                                                          00031580
       IM1 = I-1                                                        00031590
      ANA(I)=G+((DNA(I1)-DNA(I))*STA(I)+(DNA(IM1)-DNA(I))*STA(IM1))/    00031600
     1 AM(I)                                                            00031610
      CALL INTEGR(DTH,AOA,ANA,VOA,DOA,VNA,DNA,I)                        00031620
 907  CONTINUE                                                          00031630
 912  CONTINUE                                                          00031640
      FA = 0.0                                                          00031650
C     LAST ASSEMBLY ELEMENT                                             00031660
      DDIS = DNH(M1)-DNA(MA)                                            00031670
      IF (DDIS.GT.0.0) GO TO 908                                        00031680
      DVEL=VNH(M1)-VNA(MA)                                              00031690
      DSAC = DSACP(3)                                                   00031700
      DDISO = DOH(M1)-DOA(MA)                                           00031710
      DDD = DDIS-DDISO                                                  00031720
      FAO = -FAO                                                        00031730
      CALL STIFF(DDIS,DVEL,STASL,STASR,FAO,FA,DSAC,DDD)                 00031740
      IF (FA.GT.0.0) FA = 0.0                                           00031750
      FAO = -FAO                                                        00031760
 908  CONTINUE                                                          00031770
      IF (MA.EQ.1) ANA(1)=G+FA/AM(1)                                    00031780
      IF (MA.GT.1)                                                      00031790
     1 ANA(MA)=G+((DNA(MAM1)-DNA(MA))*STA(MAM1)+FA)/AM(MA)              00031800
      CALL INTEGR(DTH,AOA,ANA,VOA,DOA,VNA,DNA,MA)                       00031810
      FA = -FA                                                          00031820
      G = GR                                                            00031830
 911  CONTINUE                                                          00031840
C     NOW ANALYZE CAP                                                   00031850
      DT1=FLOAT(JH)*DTH                                                 00031860
      I=1                                                               00031870
      DNP1=DOP(1)+(DT1/DTP)*(DNP(1)-DOP(1))                             00031880
      VNP1=VOP(1)+(DT1/DTP)*(VNP(1)-VOP(1))                             00031890
      IF (IT.GT.0) GO TO 575                                            00031900
      CALL INTEGR (DT1,AOP,AOP,VOP,DOP,VNP,DNP,I)                       00031910
      DNP1 = DNP(1)                                                     00031920
      VNP1 = VNP(1)                                                     00031930
 575  CONTINUE                                                          00031940
      FTP = 0.0                                                         00031950
      DDIS = DNP1-DNH(M1)                                               00031960
      IF (DDIS.GT.0.0) GO TO 813                                        00031970
      DVEL = VNP1-VNH(M1)                                               00031980
      DSAC = DSACP(2)                                                   00031990
      DDISO = DOP(1)-DOH(M1)                                            00032000
      DDD = DDIS-DDISO                                                  00032010
      FTPO = -FTPO                                                      00032020
      CALL STIFF (DDIS,DVEL,STPT1,STPT2,FTPO,FTP,DSAC,DDD)              00032030
      IF (FTP.GT.-SPLICE(1)) FTP = -SPLICE(1)                           00032040
      FTPO = -FTPO                                                      00032050
 813  CONTINUE                                                          00032060
      ANH(M1) = G+(FINTAC+FA+FTP-DANV)/HM(M1)                           00032070
      CALL INTEGR(DTH,AOH,ANH,VOH,DOH,VNH,DNH,M1)                       00032080
      ITH = ITH +1                                                      00032090
      FTP = -FTP                                                        00032100
C     CHECK TO SEE IF HAMMER HAS CONVERGED                              00032110
      IF (JRAT.EQ.1) GO TO 650                                          00032120
      IF (ITH.GT.ITER) GO TO 650                                        00032130
      ERR = ABS(VNHIT-VNH(M))                                           00032140
      VNHIT = VNH(M)                                                    00032150
      IF (ERR.GT.EPSV) GO TO 500                                        00032160
 650  CONTINUE                                                          00032170
      DO 501 I=1,ML                                                     00032180
      DELAA(I) = (ANA(I)-AOA(I))/FLOAT(JRAT)                            00032190
      AOA(I) = ANA(I)                                                   00032200
      VOA(I) = VNA(I)                                                   00032210
      DOA(I) = DNA(I)                                                   00032220
      AOH(I)=ANH(I)                                                     00032230
      VOH(I)=VNH(I)                                                     00032240
 501  DOH(I)=DNH(I)                                                     00032250
      VCAP = VNH(M1)                                                    00032260
      FANVO = FANV                                                      00032270
      FTPO = FTP                                                        00032280
      FAO = FA                                                          00032290
 600  CONTINUE                                                          00032300
C                                                                       00032310
C     PILE ANALYSIS                                                     00032320
C                                                                       00032330
      CALL PILEAN (IPT,AOP,VOP,DOP,ANP,VNP,DNP,STP,PM,SPLICE,SJ,CDP,RES,00032340
     1 RESO,SU,SOK,VNPIT,VCAP,SOILM,SCJ,DTP,N,IT,ISMITH,EPSV,IAI,ESOIL, 00032350
     2 FTP,JRAT,ITER)                                                   00032360
C     CHECK TO SEE IF OVERALL CYCLE CONVERGED                           00032370
      IT = IT + 1                                                       00032380
      IF (IT.GT.ITER) GO TO 850                                         00032390
      ERRV = ABS(VNPIT - VNP(N))                                        00032400
      IF (JRAT.EQ.1) VNPIT = VNP(N)                                     00032410
      IF (JRAT.EQ.1.AND.ERRV.GT.EPSV) GO TO 800                         00032420
      ERR = ABS(FTIT - FTP)                                             00032430
      FTIT = FTP                                                        00032440
      IF (ERR.GT.EPSF) GO TO 800                                        00032450
 850  CONTINUE                                                          00032460
C                                                                       00032470
C     GO TO 800 MEANS REPEAT                                            00032480
C     GO TO 850 MEANS SUFFICIENTLY MANY ITERATIONS WERE PERFORMED       00032490
C                                                                       00032500
      RSUM = 0.0                                                        00032510
      DSUM = SJ(N1)*VNP(N)                                              00032520
      IF (ISMITH.EQ.1) DSUM = RES(N1)*DSUM                              00032530
      IF (DSUM.LT.0.0) DSUM = 0.0                                       00032540
      VNPMAX = 0.0                                                      00032550
      DO 401 I=1,N1                                                     00032560
      RESO(I)=RES(I)                                                    00032570
      AOP(I)=ANP(I)                                                     00032580
      VOP(I)=VNP(I)                                                     00032590
      IF (ABS(VOP(I)).GT.VNPMAX) VNPMAX = ABS(VOP(I))                   00032600
      RSUM = RSUM + RES(I)                                              00032610
      DDAM = SJ(I)*VNP(I)                                               00032620
      IF (ISMITH.EQ.1) DDAM = DDAM*RES(I)                               00032630
      IF (I.NE.N1) DSUM = DSUM + DDAM                                   00032640
 401  DOP(I)=DNP(I)                                                     00032650
      IF (DNP(N).GT.DNPMAX) DNPMAX = DNP(N)                             00032660
      FANVOA = FANVO                                                    00032670
      FAOA = FAO                                                        00032680
      FTPOA = FTPO                                                      00032690
C     SET OLD EQUAL NEW                                                 00032700
      DO 402 I=1,ML                                                     00032710
      AOAA(I) = ANA(I)                                                  00032720
      VOAA(I) = VNA(I)                                                  00032730
      DOAA(I) = DNA(I)                                                  00032740
      AOAH(I)=ANH(I)                                                    00032750
      VOAH(I)=VNH(I)                                                    00032760
 402  DOAH(I)=DNH(I)                                                    00032770
      DOPINC = DOP(1)*12.                                               00032780
      DRA = (DNH(M1)-DNH(M))*12.0                                       00032790
      SEA = (DNH(M1)-DNA(MAR))*12.0                                     00032800
      DBO = DNP(N)                                                      00032810
      DEN = VOP(1)*DTP*FTP                                              00032820
      ENTHRU = ENTHRU + DEN                                             00032830
      IF (ENTHRU.GT.EMAX) EMAX = ENTHRU                                 00032840
      JOUT = JOUT + 1                                                   00032850
      IF (JOUT.NE.JDOUT) GO TO 699                                      00032860
      JOUT = 0                                                          00032870
      FTPO=FTP                                                          00032880
C     OUTPUT FOR NEG. OPTION ONLY                                       00032890
      NO2 = N/2                                                         00032900
      NO21 = NO2+1                                                      00032910
 652  FORMAT (1H ,I4,I2,3I1,3F6.1,F6.2,2F7.0,2F6.1,2(F6.1,F8.1),3F8.1,  00032920
     1 2F6.1,F7.2)                                                      00032930
      DO 686 I=NO2,NM1                                                  00032940
      I1 = I+1                                                          00032950
      COM = DNP(I)-DNP(I1)                                              00032960
      F = COM*STP(I1)                                                   00032970
      IF (F.LT.SPLICE(I1)) F = SPLICE(I1)                               00032980
      IF (F.GT.0.0.OR.SPLICE(I1).LT.-.5) GO TO 685                      00032990
      F = 0.0                                                           00033000
      IF (COM.LT.SPLICE(I1)) F = (COM-SPLICE(I1))*STP(I1)               00033010
 685  FOPN = F                                                          00033020
      IF (I.EQ.NO2) FOP5 = F                                            00033030
 686  CONTINUE                                                          00033040
 653  FORMAT                                                            00033050
     1     (132H  JP  FIPH  TIME   VRU   VAN   SEP   FINT    FTP    VI  00033060
     A  EN    V5      F5    VN      FN      FA      RS      DA     D    00033070
     BDB   SEA  )                                                       00033080
      IF (IOUT.LT.0) WRITE (IW,652)                                     00033090
     A       J,IFIRST,IT,ITH,IPT,TT,VNH(M),VNH(M1),DRA,FINTAC,FTP,VOP(1 00033100
     1 ),ENTHRU,VOP(NO2),FOP5,VOP(N),FOPN,FA,RSUM,DSUM,DOPINC,DBO,SEA   00033110
 24   FORMAT (16F8.4)                                                   00033120
C     STORE OUTPUT                                                      00033130
      IF (IIOUT.LT.6) CALL FILL(KK,KLIM,OUT,JMAX,IIOUT,DNH,STH,FINTAC,  00033140
     1 FTP,INP,DNP,STP,SPLICE,VNH,VNP,ANH,ANP,JPMAX,MAXJP,EX,AREA,J,M,N,00033150
     2 JEX,JCK)                                                         00033160
C                                                                       00033170
C     FILLS IN THE OUTPUT ARRAY OUT(KLIM*15)                            00033180
C                                                                       00033190
      IF (IIOUT.EQ.6) J1 = J                                            00033200
      IF (IIOUT.EQ.6) CALL FILL2 (N,M,OUT,SEA,DNH,FTP,VNP,              00033210
     1DNP,FOP5,SJ,RSUM,DSUM,RES,FOPN,KK,ICOL,TT,ISMITH,J1,MAXJP,JPMAX,  00033220
     2STP,AREA,SPLICE,EX,JEX,J,JCK)                                     00033230
      IF (IOUT.GE.0) GO TO 463                                          00033240
      IF (FINTAC.GT.FINTMX) FINTMX=FINTAC                               00033250
  463 CONTINUE                                                          00033260
      IF (TEMAX.GT.1.0) GO TO 699                                       00033270
      IF (TT.LT.TLIM) GO TO 699                                         00033280
      IF (TT.LT.0.5*T2LC) GO TO 700                                     00033290
      IF (DNP(N).LT.DNPMAX*0.8) GO TO 701                               00033300
 699  IFIRST = 0                                                        00033310
C                                                                       00033320
C     END OF MAIN LOOP                                                  00033330
C                                                                       00033340
 700  CONTINUE                                                          00033350
 701  CONTINUE                                                          00033360
      DFIN = (DNPMAX-QS(N))*12.                                         00033370
      EFIN = ENTHRU                                                     00033380
      IF (DFIN.GT.0.0) IBLCT =12./DFIN                                  00033390
 654  FORMAT (1H0,10H  FIN SET= ,F8.4,21H INCHES   FIN ENTHRU= ,F6.1,   00033400
     1 19H K-FT   MAX ENTHRU= ,F6.1,19H K-FT   BLOW COUNT= ,I5 )        00033410
      IF (IOUT.LT.0) WRITE (IW,654) DFIN,EFIN,EMAX,IBLCT                00033420
      ANP(99) = EMAX                                                    00033430
      RETURN                                                            00033440
      END                                                               00033450
      SUBROUTINE OUTPUT (OUT,RES,JNP,IOUT,DT,JPMAX,JDOUT,IULT,N,JDLIM,  00033460
     1 ALPH,ISEG,JSELEC,YMAX,COLI,TITLE,STP1,PM1)                       00033470
      COMMON/DOT/IBUF(2000),IBUFO                                       00033480
      DIMENSION JSELEC(13),BIG(5),PLLY(5),PRJ(5),PUNIT(5)               00033490
     2 ,OUT(3000),JNP(13),RES(100),ISEG(15),ALPH(99),                   00033500
     1 JDUM(15),PYS(5),IUNIT(5),SALPH(99),TITLE(10)                     00033510
      IBUFO = IBUFO+1                                                   00033520
      IF (IBUFO.EQ.0) CALL PLOTS(IBUF,2000,4)                           00033530
C                                                                       00033540
      I9=1                                                              00033550
  112 JPM=JDLIM                                                         00033560
C                                                                       00033570
C                                                                       00033580
      YMAXR=YMAX                                                        00033590
      IF (IABS(IOUT).LT.10) RETURN                                      00033600
      DTP=DT*FLOAT(JDOUT)*1000.0                                        00033610
      DTPM=DTP*FLOAT(JDLIM)                                             00033620
      IRULT = RES(1)                                                    00033630
      IU = IABS(IULT)                                                   00033640
      IF (IULT .LT. 0)  IULT = 0                                        00033650
      IF (IU .GT. 1)  IRULT = RES(IU)                                   00033660
      YMIN=0.                                                           00033670
      PLENY=4.                                                          00033680
      PLENX=6.                                                          00033690
      YMAX=YMAX*.999                                                    00033700
      YMAXC=0.                                                          00033710
      IF (IABS(IOUT).EQ.16.OR.IABS(IOUT).EQ.26) GO TO 171               00033720
      DO 120 J=1,13                                                     00033730
      IF (JNP(J).EQ.0) GO TO 121                                        00033740
 120  JDUM(J)=J+2                                                       00033750
 121  JJNP=13                                                           00033760
      IF (J.NE.13) JJNP=J-1                                             00033770
      IF (J.EQ.13.AND.JNP(13).EQ.0) JJNP=12                             00033780
      JJNP2=JJNP+2                                                      00033790
      IF (IABS(IOUT).EQ.10.OR.IABS(IOUT).EQ.20) GO TO 300               00033800
      DO 100 ISEGNO = 3,JJNP2                                           00033810
      DO 100 J=1,JPM                                                    00033820
      I = (ISEGNO-1)*200+J                                              00033830
      IF (OUT(I).LT.YMIN) YMIN = OUT(I)                                 00033840
 100  IF (OUT(I).GT.YMAXC) YMAXC = OUT(I)                               00033850
      GO TO 170                                                         00033860
  171 I1=1                                                              00033870
      EAOC=1.                                                           00033880
      IF (ISEG(I9).EQ.0) KK=1                                           00033890
      IF (ISEG(I9).EQ.1.OR.ISEG(I9).EQ.3) KK=4                          00033900
      IF (ISEG(I9).EQ.2) KK=5                                           00033910
  173 DO 172 I=1,JPM                                                    00033920
      IJ=KK*100+I                                                       00033930
      IF (KK.EQ.5.AND.I1.EQ.2) EAOC=SQRT(STP1*PM1)                      00033940
      IF (OUT(IJ)*EAOC.LT.YMIN) YMIN=OUT(IJ)*EAOC                       00033950
  172 IF (OUT(IJ)*EAOC.GT.YMAXC) YMAXC=OUT(IJ)*EAOC                     00033960
      I1=I1+1                                                           00033970
      KK=KK+9                                                           00033980
      IF (ISEG(I9).EQ.3) KK=5                                           00033990
      IF (KK.EQ.10) GO TO 170                                           00034000
      IF (I1.LT.3) GO TO 173                                            00034010
  170 IF (YMAXC.GT.10.*YMAX) YMAX=YMAXC                                 00034020
      DEL=(YMAX-YMAXR)/YMAX                                             00034030
 105  YM = YMAX                                                         00034040
      DO 101 J=1,15                                                     00034050
      IF (YM.LT.1.) GO TO 102                                           00034060
 101  YM = YM/10.                                                       00034070
 102  RJ = 10.**(J-2)*2.                                                00034080
      I = YMAX/RJ+1.0                                                   00034090
C                                                                       00034100
      YMAX = RJ*FLOAT(I)                                                00034110
      IF (ABS(DEL).LT.0.01) YMAX=YMAXR                                  00034120
      YMAXR=YMAX                                                        00034130
      YMI = -YMAX                                                       00034140
      IF (-YMIN.LT.YMAX) YMI=-YMAX/3.0                                  00034150
      IF (-YMIN.LT.YMAX/6.0) YMI = 0.0                                  00034160
      YMIN = YMI                                                        00034170
      YS = (YMAX-YMIN) / PLENY                                          00034180
      XS = DTPM/PLENX                                                   00034190
      K = DTPM/12.                                                      00034200
      XUNIT = K+1                                                       00034210
      CALL FSCALE(-10.0*XS,YMIN,XS,YS,YMAX,1H ,0.,0.)                   00034220
      CALL FMOVE(0.0,0.0)                                               00034230
      IF (IABS(IOUT).EQ.16.OR.IABS(IOUT).EQ.26) GO TO 145               00034240
      DO 103 I=1,15                                                     00034250
      IF (ISEG(I).EQ.0.AND.I.GT.1) GO TO 103                            00034260
      ISEGNO = ISEG(I)                                                  00034270
      IF (ISEGNO.EQ.0) ISEGNO = 3                                       00034280
      DO 106 J = 1,JPM                                                  00034290
      II = (ISEGNO-1)*200 + J                                           00034300
 106  CALL FPLOT(FLOAT(J)*DTP,OUT(II))                                  00034310
      CALL FMOVE(0.,0.)                                                 00034320
 103  CONTINUE                                                          00034330
  145 IF (IABS(IOUT).NE.16.AND.IABS(IOUT).NE.26) GO TO 150              00034340
      IF (ISEG(I9).EQ.0) KK=1                                           00034350
      IF (ISEG(I9).EQ.1.OR.ISEG(I9).EQ.3) KK=4                          00034360
      IF (ISEG(I9).EQ.2) KK=5                                           00034370
      DO 140 J=1,JPM                                                    00034380
      II=KK*100+J                                                       00034390
  140 CALL FPLOT (FLOAT(J)*DTP,OUT(II))                                 00034400
      IF (KK.EQ.1) GO TO 150                                            00034410
      KK=KK+9                                                           00034420
      IF (ISEG(I9).EQ.3) KK=5                                           00034430
      EAOC=1.                                                           00034440
      IF (KK.EQ.5) EAOC=SQRT(STP1*PM1)                                  00034450
      CALL FMOVE (0.,0.)                                                00034460
      DO 141 J=1,JPM                                                    00034470
      II=KK*100+J                                                       00034480
  141 CALL FPLOT (FLOAT(J)*DTP,OUT(II)*EAOC)                            00034490
      CALL FMOVE (4.*XS,3.5*YS)                                         00034500
      IF (KK.EQ.13.OR.KK.EQ.5) CALL FCHAR (0.,.12,9,9HTOP FORCE)        00034510
      IF (KK.EQ.14) CALL FCHAR (0.,.12,8,8HTOP VEL.)                    00034520
      CALL FMOVE (5.*XS,3.56*YS)                                        00034530
      CALL FPLOT (5.4*XS,3.56*YS)                                       00034540
      CALL FMOVE (4.*XS,3.65*YS)                                        00034550
      IF (KK.EQ.13) CALL FCHAR (0.,.12,9,9HTOE FORCE)                   00034560
      IF (KK.EQ.14) CALL FCHAR (0.,.12,8,8HTOE VEL.)                    00034570
      IF (KK.EQ.5) CALL FCHAR (0.,.12,9,9HVEL.*EA/C)                    00034580
      CALL FMOVE (5.*XS,3.71*YS)                                        00034590
      CALL FPLOT (5.4*XS,3.71*YS)                                       00034600
  150 CALL FMOVE (DTPM+.3*XS,-.12*YS)                                   00034610
      CALL FCHAR(0.,.12,4,4HMSEC)                                       00034620
      CALL FMOVE (DTPM+.3*XS,.05*YS)                                    00034630
      CALL FCHAR (0.,.12,3,3HL/C)                                       00034640
      CALL FMOVE (DTPM,0.)                                              00034650
      L=DTPM/XUNIT                                                      00034660
      DO 130 I=1,L                                                      00034670
      XUSE=XUNIT*(L-I+1)                                                00034680
      CALL FPLOT (XUSE,0.)                                              00034690
      CALL FPLOT (XUSE,-.05*YS)                                         00034700
      CALL FMOVE (XUSE-.25*XS,-.2*YS)                                   00034710
C                                                                       00034720
      CALL FNUMB (0.,.12,0,XUSE)                                        00034730
      CALL FMOVE (XUSE,0.)                                              00034740
  130 CONTINUE                                                          00034750
      CALL FPLOT (0.,0.)                                                00034760
      CALL FMOVE (2.8*XS,-.4*YS)                                        00034770
      CALL FCHAR (0.,.12,4,4HTIME)                                      00034780
      CALL FMOVE (DTPM,0.)                                              00034790
      L=DTPM/COLI                                                       00034800
      DO 146 I=1,L                                                      00034810
      LI=L-I+1                                                          00034820
      XUSE=COLI*LI                                                      00034830
      CALL FPLOT (XUSE,0.)                                              00034840
      CALL FPLOT (XUSE,0.05*YS)                                         00034850
      CALL FMOVE (XUSE-.35*XS,.1*YS)                                    00034860
      CALL FNUMB (0.,.12,-1,FLOAT(LI))                                  00034870
      CALL FMOVE (XUSE,0.)                                              00034880
  146 CONTINUE                                                          00034890
      CALL FMOVE (0.,YMIN)                                              00034900
      CALL FPLOT (-.05*XS,YMIN)                                         00034910
      CALL FMOVE (-.9*XS,YMIN-.06*YS)                                   00034920
      CALL FNUMB (0.,.12,2,YMIN)                                        00034930
      CALL FMOVE (0.0,YMIN)                                             00034940
      M=PLENY+.001                                                      00034950
      DO 131 I=1,M                                                      00034960
      YUSE=YMIN+I*YS                                                    00034970
      CALL FPLOT (0.,YUSE)                                              00034980
      CALL FPLOT (-.05*XS,YUSE)                                         00034990
      CALL FMOVE (-.9*XS,YUSE-.06*YS)                                   00035000
      CALL FNUMB (0.,.12,2,YUSE)                                        00035010
      CALL FMOVE (0.,YUSE)                                              00035020
  131 CONTINUE                                                          00035030
      CALL FMOVE (-XS,YMAX-3.0*YS)                                      00035040
      IOUTS=IOUT                                                        00035050
      IF (IABS(IOUT).GT.20) IOUT=IABS(IOUT)-10                          00035060
      IF (ISEG(I9).EQ.1.AND.IABS(IOUT).EQ.16) IOUT=11                   00035070
      IF (ISEG(I9).EQ.3.AND.IABS(IOUT).EQ.16) IOUT=11                   00035080
      IF (ISEG(I9).EQ.2.AND.IABS(IOUT).EQ.16) IOUT=12                   00035090
      IF (IABS(IOUT).EQ.11)CALL FCHAR (90.,.12,13,13HFORCE IN KIPS)     00035100
      IF (IABS(IOUT).EQ.12)CALL FCHAR (90.,.12,18,18HVELOCITY IN FT/SEC)00035110
      IF (IABS(IOUT).EQ.13)CALL FCHAR (90.,.12,13,13HSTRESS IN KSI)     00035120
      IF (IABS(IOUT).EQ.14)CALL FCHAR (90.,.12,17,17HACCELERATION IN G) 00035130
      IF (IABS(IOUT).EQ.15) CALL FCHAR (90.,.12,15,15HDISPL IN INCHES)  00035140
      IF (IABS(IOUT).EQ.16) CALL FCHAR (90.,.12,15,15HPRESSURE IN PSI)  00035150
      IOUT=IOUTS                                                        00035160
      CALL FMOVE (.75*XS,4.1*YS)                                        00035170
      CALL WHERE (XC,YC,F)                                              00035180
  160 CALL SYMBOL (XC,YC,.15,TITLE,0.,40)                               00035190
      CALL FMOVE (-3.0*XS,YMAX+5.0*YS)                                  00035200
      IF (IABS(IOUT).EQ.16.OR.IABS(IOUT).EQ.26) YMAX=0.0                00035210
      I9=I9+1                                                           00035220
      IF (IABS(IOUT).EQ.16.AND.ISEG(I9).NE.0) GO TO 112                 00035230
      IF (IABS(IOUT).EQ.26.AND.ISEG(I9).NE.0) GO TO 112                 00035240
  200 IF (IABS(IOUT).LT.20) GO TO 300                                   00035250
      IF (IABS(IOUT).EQ.26) GO TO 300                                   00035260
      PLENX=4.                                                          00035270
      PLENY=1.5                                                         00035280
      PLENMX=1.                                                         00035290
      PLENMY=2.5                                                        00035300
      YMAX=0.                                                           00035310
      DO 201 J=1,JPM                                                    00035320
      DO 201 I=1,JJNP                                                   00035330
      K=JSELEC(I)                                                       00035340
      IF (JSELEC(1).EQ.0) K=I+2                                         00035350
      IF (K.LE.2.OR.K.GT.15) GO TO 201                                  00035360
      K=(K-1)*200+J                                                     00035370
      IF (OUT(K).GT.YMAX) YMAX=OUT(K)                                   00035380
 201  CONTINUE                                                          00035390
      YM=YMAX                                                           00035400
      DO 202 J=1,15                                                     00035410
      IF (YMAX.LT.1.) GO TO 203                                         00035420
 202  YMAX=YMAX/10.                                                     00035430
 203  RJ=10.**(J-2)*2.0                                                 00035440
      I=YM/RJ+1.                                                        00035450
      YMAX=RJ*FLOAT(I)                                                  00035460
      XS=DTPM/PLENX                                                     00035470
      YS=YMAX/PLENY                                                     00035480
      CALL FSCALE(-9.0*XS,-2.5*YS,XS,YS,YMAX,1H ,0.,0.)                 00035490
      NN=N                                                              00035500
      IF (NN.GT.JNP(JJNP)) NN=JNP(JJNP)                                 00035510
      SALPH(1)=0.                                                       00035520
      DO 206 I=2,JJNP                                                   00035530
      JEND=JNP(I)                                                       00035540
      JBEG=JNP(I-1)+1                                                   00035550
      SALPH(I)=SALPH(I-1)                                               00035560
      DO 206 J=JBEG,JEND                                                00035570
  206 SALPH(I)=SALPH(I)+ALPH(J)                                         00035580
      DO 204 J=1,JJNP                                                   00035590
      I=JSELEC(J)                                                       00035600
      IF (JSELEC(1).EQ.0) I=J+2                                         00035610
      IF (I.LE.2.OR.I.GT.15) GO TO 204                                  00035620
      PMY=PLENMY*SALPH(J)/SALPH(NN)                                     00035630
      PMX=PMY*PLENMX/PLENMY                                             00035640
      PMY=-PMY*YS                                                       00035650
      PMX=-PMX*XS                                                       00035660
      CALL FMOVE (PMX,PMY)                                              00035670
      DO 205 K=1,JPM                                                    00035680
      KK=(I-1)*200+K                                                    00035690
  205 CALL FPLOT (PMX+FLOAT(K)*DTP,PMY+OUT(KK))                         00035700
      CALL FPLOT (PMX+FLOAT(K)*DTP,PMY)                                 00035710
 204  CONTINUE                                                          00035720
      CALL FPLOT (PMX,PMY)                                              00035730
      CALL FMOVE (PMX+FLOAT(K)*DTP,PMY)                                 00035740
      CALL FPLOT (DTPM,0.)                                              00035750
      CALL FMOVE (DTPM+XS*.3,0.)                                        00035760
      CALL FCHAR (0.,.12,12,12HTIME IN MSEC)                            00035770
      CALL FMOVE (DTPM,0.)                                              00035780
      CALL FPLOT (DTPM,-.05*YS)                                         00035790
      CALL FMOVE (DTPM-.12*XS,-.2*YS)                                   00035800
      CALL FNUMB (0.,.12,2,DTPM)                                        00035810
      CALL FMOVE (DTPM,0.)                                              00035820
      CALL FPLOT (0.,0.)                                                00035830
C                                                                       00035840
      CALL FPLOT (PMX,PMY)                                              00035850
      CALL FMOVE (.55*PMX-.3*XS,.55*PMY+.1*YS)                          00035860
      CALL FCHAR (67.5,.12,6,6HLENGTH)                                  00035870
      CALL FMOVE (-.3*XS,.25*YMAX)                                      00035880
      IF (IABS(IOUT).EQ.21) CALL FCHAR (90.,.12,5,5HFORCE)              00035890
      IF (IABS(IOUT).EQ.22) CALL FCHAR (90.,.12,4,4HVEL.)               00035900
      IF (IABS(IOUT).EQ.23) CALL FCHAR (90.,.12,6,6HSTRESS)             00035910
      IF (IABS(IOUT).EQ.24) CALL FCHAR (90.,.12,4,4HACC.)               00035920
      IF (IABS(IOUT).EQ.25) CALL FCHAR (90.,.12,6,6HDISPL.)             00035930
      CALL FMOVE (-.9*XS,YMAX-.05*YS)                                   00035940
      CALL FNUMB (0.,.12,2,YMAX)                                        00035950
      CALL FMOVE (0.,YMAX)                                              00035960
      CALL FPLOT (-.05*XS,YMAX)                                         00035970
      CALL FMOVE (0.,YMAX)                                              00035980
      CALL FPLOT (0.,0.)                                                00035990
      CALL FMOVE (.75*XS,1.6*YS)                                        00036000
      CALL WHERE (XC,YC,F)                                              00036010
  210 CALL SYMBOL (XC,YC,.15,TITLE,0.,40)                               00036020
      CALL FMOVE (-3.0*XS,YMAX+5.0*YS)                                  00036030
  300 IF (IULT.EQ.0) RETURN                                             00036040
      DO 301 J=1,5                                                      00036050
      BIG(J)=0.                                                         00036060
      DO 302 I=1,IULT                                                   00036070
      K=(J-1)*10+I                                                      00036080
  302 IF (ABS(RES(K)).GT.BIG(J)) BIG(J)=ABS(RES(K))                     00036090
      BIG(J)=BIG(J)*1.1                                                 00036100
      YM=BIG(J)                                                         00036110
      DO 303 I=1,15                                                     00036120
      IF (YM.LT.1.) GO TO 304                                           00036130
  303 YM=YM/10.                                                         00036140
  304 PRJ(J)=10.**(I-2)                                                 00036150
      I=BIG(J)/PRJ(J)+1.                                                00036160
  301 BIG(J)=PRJ(J)*FLOAT(I)                                            00036170
      PLLY(1)=4.                                                        00036180
      PLLY(2)=6.                                                        00036190
      PLLY(3)=5.                                                        00036200
      PLLY(4)=3.0                                                       00036210
      PLLY(5)=3.                                                        00036220
      IF (BIG(5).GT.BIG(4)) PRJ(4)=PRJ(5)                               00036230
      IF (BIG(4).GT.BIG(5)) PRJ(5)=PRJ(4)                               00036240
      IF (BIG(5).GT.BIG(4)) BIG(4)=BIG(5)                               00036250
      IF (BIG(4).GT.BIG(5)) BIG(5)=BIG(4)                               00036260
      DO 305 J=1,5                                                      00036270
      PYS(J)=BIG(J)/PLLY(J)                                             00036280
      PUNIT(J)=PRJ(J)/5.                                                00036290
  305 IUNIT(J)=BIG(J)/PRJ(J)+1.001                                      00036300
      BIG(1)=BIG(1)*1.25                                                00036310
      CALL FSCALE ( 9.0*PYS(2),-9.0*PYS(3),PYS(2),PYS(3),BIG(3),1H ,0., 00036320
     >0.)                                                               00036330
      I3=BIG(2)/PUNIT(2)                                                00036340
      I2W=1                                                             00036350
      DO 309 I=1,I3                                                     00036360
      XUSE=PUNIT(2)*I                                                   00036370
      CALL FPLOT (XUSE,0.)                                              00036380
      CALL FPLOT (XUSE,-.05*PYS(3))                                     00036390
      IF (I.NE.I2W*5) GO TO 309                                         00036400
      I2W=I2W+1                                                         00036410
      CALL FPLOT (XUSE,.05*PYS(3))                                      00036420
      CALL FMOVE (XUSE-.25*PYS(2),-.2*PYS(3))                           00036430
      CALL FNUMB (0.,.12,0,XUSE)                                        00036440
  309 CALL FMOVE (XUSE,0.)                                              00036450
      CALL FPLOT (BIG(2),0.)                                            00036460
      IF (IUNIT(3).GT.BIG(3)) IUNIT(3)=IUNIT(3)/10.+1                   00036470
      I2=BIG(3)/IUNIT(3)                                                00036480
      DO 308 I=1,I2                                                     00036490
      YUSE=IUNIT(3)*I                                                   00036500
      CALL FPLOT (BIG(2),YUSE)                                          00036510
      CALL FPLOT (BIG(2)+.05*PYS(2),YUSE)                               00036520
      CALL FMOVE (BIG(2)+.1*PYS(2),YUSE-.06*PYS(3))                     00036530
      CALL FNUMB (0.,.12,0,YUSE)                                        00036540
  308 CALL FMOVE (BIG(2),YUSE)                                          00036550
      CALL FPLOT (BIG(2),BIG(3))                                        00036560
      CALL FMOVE (BIG(2)+.3*PYS(2),YUSE-.25*PYS(3))                     00036570
      CALL FCHAR (0.,.12,3,3HFT.)                                       00036580
      NDO = IULT                                                        00036590
      DO 310 J=1,IULT                                                   00036600
      CALL FMOVE (RES(NDO+10)-.06*PYS(2),RES(NDO+20)-.06*PYS(3))        00036610
      CALL FCHAR(0.0,.12,1,1HS)                                         00036620
  310 NDO = NDO-1                                                       00036630
      CALL FMOVE (0.0,0.0)                                              00036640
      CALL FSCALE (-0.0,0.0*PYS(1),PYS(2),PYS(1),BIG(1),1H ,0.,0.)      00036650
      I1=BIG(1)/PUNIT(1)                                                00036660
      I1W=1                                                             00036670
      DO 306 I=1,I1                                                     00036680
      YUSE=PUNIT(1)*I                                                   00036690
      CALL FPLOT (0.,YUSE)                                              00036700
      CALL FPLOT (-.05*PYS(2),YUSE)                                     00036710
      IF (I.NE.I1W*5) GO TO 306                                         00036720
      I1W=I1W+1                                                         00036730
      CALL FPLOT (.05*PYS(2),YUSE)                                      00036740
      CALL FMOVE (-.9*PYS(2),YUSE-.05*PYS(1))                           00036750
      CALL FNUMB (0.,.12,2,YUSE)                                        00036760
  306 CALL FMOVE (0.,YUSE)                                              00036770
      CALL FPLOT (0.,BIG(1))                                            00036780
      CALL FMOVE (-.5*PYS(2),(I1W-1)*PRJ(1)-.2*PYS(1))                  00036790
      CALL FCHAR (0.,.12,4,4HTONS)                                      00036800
      CALL FMOVE(1.3*PYS(2),4.6*PYS(1))                                 00036810
      CALL FCHAR (0.,.12,12,12HRESISTANCE=X)                            00036820
      CALL FMOVE (3.4*PYS(2),4.6*PYS(1))                                00036830
      CALL FCHAR (0.,.12,8,8HSTROKE=S)                                  00036840
C     DUMMY OUT ORIGINAL SOURCE STATEMENT                               00036850
      NDO = IULT                                                        00036860
      DO 307 J=1,IULT                                                   00036870
      CALL FMOVE (RES(NDO+10)-.06*PYS(2),RES(NDO)-.06*PYS(1))           00036880
      CALL FCHAR (0.,.12,1,1HX)                                         00036890
  307 NDO = NDO-1                                                       00036900
      CALL FMOVE (2.3*PYS(2),-.4*PYS(1))                                00036910
      CALL FCHAR (0.,.12,14,14HBLOWS PER FOOT)                          00036920
      CALL FMOVE (0.0,0.0)                                              00036930
      CALL FSCALE (-0.0,-5.0*PYS(4),PYS(2),PYS(4),BIG(4),1H ,0.,0.)     00036940
      I4=BIG(4)/PUNIT(4)                                                00036950
      DO 311 I=1,I4                                                     00036960
      YUSE=PUNIT(4)*I                                                   00036970
      CALL FPLOT (0.,YUSE)                                              00036980
      CALL FPLOT (-.05*PYS(2),YUSE)                                     00036990
      DO 316 J=1,10                                                     00037000
      XUSE=J*PRJ(4)                                                     00037010
      IF (ABS(XUSE-YUSE).LT.0.001) GO TO 317                            00037020
  316 CONTINUE                                                          00037030
      GO TO 311                                                         00037040
  317 CALL FPLOT (.05*PYS(2),YUSE)                                      00037050
      CALL FMOVE (-.9*PYS(2),YUSE-.05*PYS(4))                           00037060
      CALL FNUMB (0.,.12,2,YUSE)                                        00037070
      FY=YUSE                                                           00037080
  311 CALL FMOVE (0.,YUSE)                                              00037090
      CALL FPLOT (0.,BIG(4))                                            00037100
      CALL FMOVE (-.4*PYS(2),FY-.2*PYS(4))                              00037110
      CALL FCHAR (0.,.12,3,3HKSI)                                       00037120
      CALL FMOVE (1.2*PYS(2),2.8*PYS(4))                                00037130
      CALL FMOVE (.9*PYS(2),2.8*PYS(4))                                 00037140
      CALL FCHAR(0.,.12,20,20HCOMPRESSIVE STRESS=C)                     00037150
C     DUMMY OUT ORIGINAL SOURCE STATEMENT                               00037160
      CALL FMOVE (3.4*PYS(2),2.8*PYS(4))                                00037170
      CALL FCHAR (0.,.12,16,16HTENSILE STRESS=*)                        00037180
      NDO = IULT                                                        00037190
      DO 313 J=1,IULT                                                   00037200
      CALL FMOVE (RES(NDO+10)-.06*PYS(2),ABS(RES(NDO+30))-.06*PYS(4))   00037210
      CALL FCHAR (0.0,0.12,1,1H*)                                       00037220
  313 NDO = NDO-1                                                       00037230
      CALL FMOVE (0.,0.)                                                00037240
      I2W=1                                                             00037250
      DO 314 I=1,I3                                                     00037260
      XUSE=PUNIT(2)*I                                                   00037270
      CALL FPLOT (XUSE,0.)                                              00037280
      CALL FPLOT (XUSE,-.05*PYS(4))                                     00037290
      IF (I.NE.I2W*5) GO TO 314                                         00037300
      I2W=I2W+1                                                         00037310
      CALL FPLOT (XUSE,.05*PYS(4))                                      00037320
      CALL FMOVE (XUSE-.25*PYS(2),-.2*PYS(4))                           00037330
      CALL FNUMB (0.,.12,0,XUSE)                                        00037340
  314 CALL FMOVE (XUSE,0.)                                              00037350
      CALL FPLOT (BIG(2),0.)                                            00037360
      CALL FPLOT (BIG(2),BIG(4))                                        00037370
      CALL FPLOT (0.,BIG(4))                                            00037380
      DO 315 J=1,IULT                                                   00037390
      CALL FMOVE (RES(J+10)-.06*PYS(2),RES(J+40)-.06*PYS(4))            00037400
  315 CALL FCHAR (0.0,.12,1,1HC)                                        00037410
      CALL FMOVE (.75*PYS(2),3.2*PYS(4))                                00037420
      CALL WHERE (XC,YC,F)                                              00037430
  320 CALL SYMBOL (XC,YC,.15,TITLE,0.,40)                               00037440
      CALL PLOT (4.5,0.0,999)                                           00037450
      RETURN                                                            00037460
      END                                                               00037470
      SUBROUTINE FNUMB (ANG,SIZE,NDEC,VAR)                              00037480
      CALL WHERE(XC,YC,F)                                               00037490
      CALL NUMBER (XC,YC,SIZE,VAR,ANG,NDEC)                             00037500
      RETURN                                                            00037510
      END                                                               00037520
      SUBROUTINE FPLOT (X,Y)                                            00037530
      COMMON/CHIPLT/XINO,YINO,XSC,YSC,YMAXO                             00037540
      XN=X/XSC                                                          00037550
      YN=Y/YSC                                                          00037560
      CALL PLOT (XN,YN,2)                                               00037570
      RETURN                                                            00037580
      END                                                               00037590
      SUBROUTINE FMOVE (X,Y)                                            00037600
      COMMON/CHIPLT/XINO,YINO,XSC,YSC,YMAXO                             00037610
      XN=X/XSC                                                          00037620
      YN=Y/YSC                                                          00037630
      CALL PLOT (XN,YN,3)                                               00037640
      RETURN                                                            00037650
      END                                                               00037660
      SUBROUTINE FCHAR (ANG,SIZE,LENGTH,ISTR)                           00037670
      DIMENSION ISTR(10)                                                00037680
      CALL WHERE(XC,YC,F)                                               00037690
      CALL SYMBOL (XC,YC,SIZE,ISTR,ANG,LENGTH)                          00037700
      RETURN                                                            00037710
      END                                                               00037720
      SUBROUTINE FSCHAR (ANG,SIZE,NO)                                   00037730
      DIMENSION IA(1)                                                   00037740
      IF (NO.LT.10) IA(1)=0                                             00037750
      IF (NO.LT.50.AND.NO.GT.9) IA(1)=1                                 00037760
      IF (NO.LT.71.AND.NO.GT.49) IA(1)=2                                00037770
      IF (NO.GT.70) IA(1)=5                                             00037780
      CALL SYMBOL (XC,YC,SIZE,IA,ANG,-1)                                00037790
      RETURN                                                            00037800
      END                                                               00037810
      SUBROUTINE FSCALE (XIN,YIN,XS,YS,YMAX,IAXIS,XUN,YUN)              00037820
      COMMON/CHIPLT/XINO,YINO,XSC,YSC,YMAXO                             00037830
      XSC=XS                                                            00037840
      YSC=YS                                                            00037850
      XINO=XIN/XSC                                                      00037860
      YINO=YIN/YSC                                                      00037870
      CALL PLOT (-XINO,-YINO,-3)                                        00037880
      YMAXO=YMAX/YSC                                                    00037890
      RETURN                                                            00037900
      END                                                               00037910
      DIMENSION STORE(100,2,26)                                         00037880
      DATA BLANK/4H    /                                                00037890
      IF = 7                                                            00037900
    5 FORMAT  (2A4/10(5E15.5/))                                         00037910
      DO 200 I=1,100                                                    00037920
      DO 200 IJ=1,2                                                     00037930
      STORE (I,IJ,1) = BLANK                                            00037940
      DO 200 KJ=2,26                                                    00037950
 200  STORE (I,IJ,KJ) = 0.0                                             00037960
      DO 100 I=1,100                                                    00037970
 100  WRITE (IF,5) ((STORE(I,IJ,KJ),IJ=1,2),KJ=1,26)                    00037980
      STOP                                                              00037985
      END                                                               00037990
 EXAMPLE 7.1 OPEN END DIESEL HAMMER                                             0000
  10       2                              10       6                            0000
 .95     21000.                                                                 0000
   .8      .8      .8                                                           0000
 40.0    15.5    30000.  492.                                                   0000
   .1      .1      .3      .15    -1.0                                          0000
                                                                                0000
                                                                                0000
 30.0    60.0    90.0    120.0                                                  0000
 EXAMPLE 7.2 DRIVEABILITY CHECK LB 520                                          0000
   1      38                       1      70                                    0000
  .45    10000.                                                                 0000
                                                                                0000
 79.083  8.80    29000.  492.                                                   0000
 20.4    8.8                                                                    0000
 20.4    8.4                                                                    0000
 43.4    8.4                                                                    0000
 43.4   7.4                                                                     0000
 79.0    7.4                                                                    0000
 79.0    95.0                                                                   0000
 79.083 95.0                                                                    0000
   .1      .1      2.0     .8     -1.0                                          0000
 0.0     0.0                                                                    0000
 5.0     0.0                                                                    0000
10.0     1.0                                                                    0000
79.083   2.0                                                                    0000
 120.    160.                                                                   0000
EXAMPLE 7.3 TENSION STRESS CHECK 6-PLY                                          0000
   3      65                           3 100   1                                0000
 1.5     10000.  1680.                                                          0000
 .8             1.0       .5                                                    0000
 50.     196.    5000.   150.                                                   0000
   .1      .1      .2             10.0                                          0000
  0.0    0.0                                                                    0000
 30.0    0.0                                                                    0000
 30.0    1.0                                                                    0000
 50.0    1.0                                                                    0000
EXAMPLE 7.3 TENSION STRESS CHECK 3-PLY                                          0000
   3      65                           3 100   1                                0000
 1.5     10000.  3360.                                                          0000
 .8             1.0       .5                                                    0000
 50.     196.    5000.   150.                                                   0000
   .1      .1      .2             10.0                                          0000
  0.0    0.0                                                                    0000
 30.0    0.0                                                                    0000
 30.0    1.0                                                                    0000
 50.0    1.0                                                                    0000
EXAMPLE 7.4 HYPOTHETICAL HAMMER INPUT                                           0000
   0       0                       1      10                                    0000
   .95    21000.                                                                0000
   .8     0.8      .8                                                           0000
   60.0    9.82   30000. 492.                                                   0000
 59.92    9.82                                                                  0000
 59.92   127.7                                                                  0000
 60.0   127.7                                                                   0000
HYPOTHET  .917   116000.  .917   116000.  .917                                  0000
                                   3.0    .81    72700.   .002                  0000
   120.  10.76   122.72   1150.                                           102.  0000
  1.3                                                                           0000
                                                                         1.01   0000
   .1      .1      0.3    0.15     90.             6.0                          0000
   0.0    0.0                                                                   0000
  10.0    0.0                                                                   0000
  10.0    0.33                                                                  0000
  30.0    0.33                                                                  0000
  30.0    .67                                                                   0000
  40.0    0.67                                                                  0000
  60.0    1.0                                                                   0000
EXAMPLE 7.5 PILE SEGMENT + DAMPING INPUT                                        0000
          37  -1       2  12       1   5  10   1  -1                            0000
 6592.   6557.   6176.   5800.   5445.   5100.   4764.   4440.   4128.   3823.  0000
 3534.   3257.                                                                  0000
 .142    .126    .118    .111    .104    .098    .091    .085    .079    .073   0000
  .068   .065                                                                   0000
 3.176   3.0     3.0     3.0     3.0     3.0     3.0     3.0     3.0     3.0    0000
  3.0     3.0                                                                   0000
   .7    30000.                                                                 0000
          0.8      .5                                                           0000
 36.167  128.67  2000.   51.                                                    0000
   .167 128.67                                                                  0000
  7.0   112.65                                                                  0000
 14.0    97.33                                                                  0000
 21.0    83.13                                                                  0000
 28.0    70.04                                                                  0000
 36.167  56.20                                                                  0000
   .1      .1             0.15     75.           2.63                           0000
   0.      0.      0.     .05      .2      .2     .05      .2      .2     .05   0000
  .05     .05                                                                   0000
  0.0    0.0                                                                    0000
 10.5    0.0                                                                    0000
 10.5    1.0                                                                    0000
 36.167  1.0                                                                    0000
*
*
