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Study on Sedium Coolant Loop—type Reactor
PARAMETRIC STUDY ON MAXIMUM THERMAL STRESS DEPENDING ON
ROUTING DIMENSION OF PIPING SYSTEM

Kazuyuki TSUKIMORI*, Ichiro FURUHASHI#*

Abstract

It is one of the important key points to reduce thermal stress of the primary piping
system in the design of sodium coolant loop—type FBR plants. The objectives of this
study are to understand the characteristics of the thermal stresses in the simple S-
shaped hot leg piping systems which run from the outlet nozzle of the reactor vessel
(R/V) to the inlet nozzle of the intermediate heat exchanger (IHX), and to propose
some recommendable routings of piping systems.

Results are summarized as follows. '

(1) Generally, the thermal stresses in elbows are severer than those at nozzles. The
tendency was observed that the stress in elbow decreases with the increase of the
distance between the outlet nozzle of R/V and the inlet nozzle of IHX and also the
distance between the outlet nozzle of R/V and the liquid surface level.

(2) It is expected to reduce thermal stresses in elbow to big extent by adopting super
90 degree elbows. Therefore, in these cases the dimension region which satisfies
the allowable stress is broad compared with that in the case of the conventional 90
degree elbow.

(3) The stress estimations in elbow based on ‘MITI notice No.501’ become excessively
large compared with the results by FEA using shell elements, when the maximum
stress occurs at the end of elbow. In these cases, the estimation can be rationalized
by replacing the maximum stress by the mean of stresses at the end and at the
middle of the elbow.

(4) Two routings with 105 degree elbows are recommended. One has the advantage
from the view point of reduction of length of pipe and the other does from the view
point of reduction of thermal stresses, compared with the routing with 90 degree
elbows.

* Structure and Material Research Group,

System Engineering Technology Division, Oarai Engineering Center
* *k CRC Research Institute, Inc.
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3. FHELE
3.1 FHEEFIL

3.1.1 BeE~Tik :

Fig. 3.1-1 L7 7Ly A& LTI R AT ROFy N-Z BE OFRE, L
BIORESGTT, ZHIZESWT 90 BB /ARLEOETR®RET
AEE ZMEA% Fig. 3.1-2 (00T, ZOSFREE B ELIC W TOEA~HERZL
TOEEBYTHS, '

-BRE AR E ‘h=15.9 mm
B R - :D=965.2 mm
JANVES :a=700 mm

/K75 [ ER :H=6500 mm
- $RTEL 7 TR R : V=2000~9000mm
T JUIRER SR AR R=965.2mm
STVRES DB EE - =90 ~ 135deg

3.1.2 MBI EEE '

R/ V{(JANEE&Te) 1 316FR $i# R EL, BELF BRI RIHX (VAN i) ldm7
LR RBEL. BROBEIERICL > TELS /AN OFHMENM BLUEE O
WEROEEIZE, 16 A3 17T 316FR lBLUE I/ sfEYEL T
Mod.9Cr-1Mo #ADOM B EEHKEZR W (B7us#M OB EREL TEHEEMIT
Mod.9Cr-1Mo $ADHEHEEEZ B ), i, BEE RO ATz WTIL, ¥ 7
;R ART Y EB I OREIRRE DV TEL T D Mod.9Cr-1Mo $fl> 550°CDES
AL,

E=15700kgf,/ mm?
v =0.306 o
a =12.35X 10" mm,/mm°C (iR 20°C2>5 550°CE TO BB EFRED

3.1.3 WELRHWE, BWEMBITEREE
- NE :p=0.147MPa (1.5kgfcm?)
© FERERLE  AHCKFESFR)=—61.71mm,
AV(ERTE F A1)=15.82~~44.96mm
15.82mm (V=2 m)
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25.53 mm ( V,=3m)
35.25mm (V=4 m )
44.96 mm (V=5 m )
(T2 TV, IR AR ANPOEEETOBE)
Al RO DVW T, Fig. 3.1-1 ORES &8k A.3 OFHBEIER
BB A2 IR T IRk,
« JREE Ti=20°CHIER), Ts=550°CGERR), AT=530°C(ZE))
- BESRGE: :
VT A% Fig.3.1-3 1R T, B RITFRAUCELUTRMFREL, T/ SE
b ARFRER AL E X T, TRATREEZMERRLE, Mk TrREEEZ#H
WL, FEHEMNED 1/2 2GS L TEAT,
HR g U,, Uy, U,=0
R/VHIBE 04 6 0,=0, U=—AH2, U,=—AV,/2
THXE 64 0y, 6,=0, Uy=*+AH. 2, U,=+ V.2

3.2 FEI/—A

FE TG A—FiL, ARMVARE § | SE S MIERE V. BIUWFEER/ VLR
WETOBEV, &75, 0 =90,105,120,135(deg) D4 —ALL |V DERVGHHE
BEATEE Al OBFEREE TROBEE A HEEFBRL TRODHELUTOLIITR
B

HESESmm) TAREEREOTEHER(nm)

T/LREEASO A BE O (deg) L, =D H-(L,;+R+D/2) 2D
90 V=2895.6 Voo
105 V=3362.3 V=15636.3
120 VZ=3731.5 V=8690.7
135 V=3977.9 V=6334.4

ThEBZEIZLT,V 21mBA LT, 38 —R% TABLE3.2-1 OXIITED(2
B, ARICIKRED 4.1 OFFHLELREZISHELHHOETERIBLTVE), BE
I ERICIABT CIRIVBLIURE RSV, DETODRRRT — AL, V=
6 m DI —ARITONWTIL, V=V ERICIAERMER IR, IVERICLOMET LT
LTz,

3.3 EHAuSIAE
- fE H 7 a5 A FINAS V.13.002]
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TABLE 3.2-1 #E/r—A—~BERBIOUS/ISHEE (1,72)
T —2 | $REEE | WEAES | 5ISket mm?) @&
V (mm) V,(mm) |/XNv =R LE
90V32 3000 2000 49.567 | 167.639,/B
90V33 3000 3000 37.838 | 154.450,/B
90V42 4000 2000 40.096 | 120.216,”B
90V43 4000 3000 29.195| 109.009,”B
90V44 4000 4000 18.294 | 97.801/B
90V52 5000 2000 38.664 | 104.980,7 A
90V53 - 5000 3000 28.237 | 89.158, A
90V54 5000 4000 17.810 | 77.704”B
90V55 5000 5000 7.382 | 67.692,/B
90V62 6000 2000 40.335 | 104.722 /A | = VRN EHE
90V63 6000 3000 30.223 | 88577 A | = fRHTEN
90V64 6000 4000 20.111 | 72.432 A | r=/ViEHTEH
90V65 6000 5000 9.999 | 58.103/B | =/ /LfRHF &N
90V73 7000 3000 33.582 | 90.607/A
90V74 7000 4000 23.703 | 74.367,/ A
90V75 7000 5000 13.824 | 58.127/A
90V84 8000 4000 27.968 | 78.220,/ A
90V85 8000 5000 18.273 | 61.994, A
90V95 9000 5000 93.067 | 67.202,/A
105V42 4000 2000 16.943 | 91.998./B
105V43 4000 3000 8.398 | 82.018,”B
105V44 4000 4000 1.057°| 72.038,/B
105V52 5000 2000 12.910 | 68.650,”B
105V53 5000 3000 5.331| 60.477/B
105V54 5000 4000 3.159 | 54.758,/C
105V55 5000 5000 10.738 | 67.7747C
105V62 6000 2000 12.540 | 56.553,/B | = /AT ER
105V63 6000 3000 5.614 | 49.519/B .| =/ fEHTER
105V64 6000 4000 2.222 | 42.484,/B | =/ FREIFENE
105V65 6000 5000 9.148 | 54.358,/C | v =/VAEHTSEHE
105V73 7000 3000 7.151 | 43.365,B
105V74 7000 4000 0.725 | 37.123/B
105V75 7000 5000 6.611 | 42.865,C
105V84 8000 4000 3.163 | 34.065,/B
105V85 8000 5000 3.762 | 33.012/°C

E:FEROTRGE A, B, CIlToOWTE Fig. 3.1-3 &/,
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TABLE 3.2-1 5tE/r—2—ERBIUOWI5EE(2,72)
R —2 | $hEES | EEAS | S71Ske/ mm?) s
V (mm) V, (mm) | /AN RSB

120V42 4000 2000 3.408} 71.626,”B

120V43 4000 3000 44091 73.105/C

120V44 4000 4000 11.316 | 84.715,/C

120V52 5000 2000 2.538 | 51.243,/C

120V53 5000 - 3000 8.161| 60.973,/C

120V54 5000 4000 13.784 |  70.703,/C

120V55 5000 5000 19.408 | 80.433,7C '
120V62 6000 2000 3.150 | 41.554,/C | =R ENE
120V63 6000 3000 7.997 | 49.761,/°C | = AfEHTEN
120V64 6000 4000 12.844 | 57.968,/C | = /VfEFENE
120V65 6000 5000 17.690 | 66.176,/C | L /VFRITE
120V73 7000 3000 6.626 | 40.209,/C

120V74 7000 4000 10.918 | -47.154,/C

120V75 7000 5000 15.210 | 54.100/C

120V84 8000 4000 8.748 | 38.221,/C

120V85 8000 5000 12.605 | 44.111,/C

135V42 4000 2000 6.033 | 74.746,/°C

135V43 4000 3000 11.703 | 84.436,/C

135V44 4000 4000 17.373 |  94.127./C

135V52 5000 2000 11.454 | 65.110°C

135V53 5000 3000 © 15.555 | -72.291,/C

135V54 5000 4000 19.655 | 79.471°C

135V55 5000 5000 93.756 | 86.651,7C

135V62 6000 2000 11.595] 53.836,/C | = /LfRFEHK
135V63 6000 3000 14.898 | 59.377./C | /= /VHRHTEE
135V64 6000 4000 18.200 | 64.918,/C | =/ fBTEM
135V65 6000 5000 21.503| 70.458,/C | o)V fRHTHEM

ERPOARME A, B, CIZoWTHE Fig. 3.1-3 &R&,
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4. HERER

4.1 ITVERICIAHERE

EE'.%“‘&i'ﬂgiﬁ?ﬁ‘@lié“C?%Bﬂfc%'—i_“/lﬂﬁﬁ%bl%’E\.“E_%‘/%M“%TﬁEi’)\ a
NERWTETR 501 FRIOMEERICEVIEFAEM LT, 2E 0., S EOFHEIIEHN
@ﬁa’f“’-‘:glEL’C%HéﬂéEﬂ%EM@ﬂE& FDIETRD,

M, = (M*+M*+ M) 2

J5/88X;8=C,pD, (2t) +C,M,./Z
EAREUT. |
IANER C,=1.0 ,C,=1.0 , C,pD,/(2t)=0.455
TARE  C,=1.484, C,=11.691, C,pD.(2t)=0.676
HERERILICELNE S ANBEIUT AR O RS VREICOWTHE
KIBELALE)ERTHBD TABLE 3.2-1 \ORUT, BBEHREREVEEATA-FLL K
EFESV, BRI ATA—ZELT, /7\/I/ﬁBj;oJ:U:F—ﬂ/‘J‘f‘BODFSjJ%Tﬂjbbﬁ_fb%
ZLLTFORICRT,

TARBITARES  JAVEDGH TARERD IR T

00° DEFL Fig.4.1-1 " Fig.4.1-2
105° OHEL Fig.4.1-3 Fig.4.1-4
120° DL Fig.4.1-5 Fig.4.1-6

135° DIFA KA (120° OBEIVIEIEIK)

- BEHREESVEEARATGA—FEL, m/URETFHE 0 ZB|INFA—FELT, /
AN BI o VREOR 1727 oy MUl ERE L T ORI T,

BETEHEV, JAVEOIRS TAREORH

2mDEE Fig.4.1-7 Fig.4.1-8
3mDOEE Fig.4.1-9 Fig.4.1-10
AmDEE Fig.4.1-11 Fig.4.1-12

SmDIFE Fig.4.1-13 Fig.4.1-14
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2. S AN TAREFRENIZOWT, KOEERREIRELZREL. fBROH
&@”}35%'&[/7':[1]0

« JZAN+ Sa = 300 (Mpa)= 30.6 (kgf/mm?2)
TR Sa= 600 (Mpa)= 61.2 (kgf/mm2)

SR RAEEICEE DB, KOLBYLRS,

(1)

(2)

(3)

(4)

(5)

AR~V V OROVEBHEHET, IWE b R/V JAVETORERE V1 ITK
FELTEPD, SHIZ, 8 90 Ex LR EA LRSI, T/VREEREDOTH
BRET DB AN, V OBRVEBEIEIL 00 FETARDBEITHATHRGRS,
DRJER S AL CEIREA TEY, 90 Ex/ARDBFEDH VL 25 2m & 3m
CHIBEE B L AEE DB 5, 90 B /VROEED ./ ZNENG T VI OHEm
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5. 1 YERICLLFEL Y= VERIC LS MR OLE

V=6m DFEDOHLIZEL TR ERIEEROEESTIZONWT, EAIE

OEE AR LA OHERREZ B L TLUTORIZTT,
90 BE/L7"  TABLE 5.1-1~TABLE 5. 1-4
105 BE V78 TABLE 5. 1-5~TABLE 5.1-8
120 EEcv®R TABLE 5.1-9~TABLE 5. 1-12
135 FEm /iR TABLE 5. 1-13~TABLE 5. 1-16

LTV VEROHEBRIILTOL S ITRkDT,

F—MEBEADY) »7RERTFUZID HL, ZFEROME NP0 O
FHEGARS ZHBFMCEERS L. VO ROANEOBESIEY AF
BLUEMTE—AY MMy 25tE L, 27 LES (POEOBEE R REll &
O AN OEE AT OM, IEHARANGHE L, &Y v S RES
WS LT, FEZENPLMIEO NVATSAHBEOEREL LT, AV
VWD S prsea & LT TARESICEE L T, BEEZF LA, R
¥R, ANASRER D 3 BREICANZ T, S prasca DI & 72 BB R SG A BTE O
REERLE, .

BTV EZFOHEBRIIUTOL IR R L, WIEHF x BILUM, 1F
FILVEREFBEROMERRZTOLOTHD, BIREFT—A L MMis #H
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AREOCHESZHTIIEARBEMICIZ2EANHITTHY, My=M,=0 T
HY, FFHE—AL FMis IMy OIEFEILEL 2D, Vi=3mD»r—2R{Z
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Mirbhohnd L oil, BIEAF ¢ BIUOM; DBRFFHFESMTIS o VEZER
BrE&Ey E%ﬁqﬂﬂ?'@c% REFRV, BEERPOAIESE TIZENETM, 34
RENZ/NELRD (FLETO), BAELNEL D, ZITHRYERI
X DIRTTFHMAE S 5, 133 = VERFTFEAEIC S rpgsea 1CEETHR 0 ANEL 2 B,
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THIE S, FHERBEITHEL TR L LEBEDOHERTHEINLEELLN
B8, WHEBENNEWSD, BELIOEERNZ VT 4 I ER DB
7200, '

TARPREFTD S o, 1S ppsop (SR TREREN 2L BEFRELEE 2o
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TABLE 5.1-1 9 0° =ARHEHROLE (V=6m, V,=2m)

v VB Bl 0 B
IE E F AX MY S TRESCA F AX MY S 501

VA=A ton tonm |kgf/fmm2 | ton |tonm |kgf/mm2
EESRR  |-169.8 0.0 16.47 |-180.6 0.0 0.46
EERE . |-1690.8 [-1009 | 35.20 |-180.6 |-98.53 9.36
RS [-172.1 [-106.3 | 44.86 |-180.6 |-98.53 104.72

| (95.22)
g =39° -161.8 |-96.19 | 67.78
§ =45° 1532 |-87.86 | 67.50 |-161.9 |-80.54 85.72
ARKS |-50.22 | 11.57 40.58 |-48.42 |29.00 31.30
EEhES  |-40.68 |34.18 33.71 |-48.42 [29.00 3.08
IEZEHER 364.1 40.14
B E | -40.68 |431.0 68.00 |-48.42 |4415 40.34

O = VEBHE, BYEBEREENETNOTVRERAE.

O BRKIEADEEE

TABLE 5.1-2 9 0° =ARHERKROLE (V=6m, V,=3m)

o VEE BLE IR D EER
ﬂ F AX MY S TRESCA F AX MY S 501
L& ton tonm |kegf/mm2 | ton tonm | kgf/mm2
EEFHR  |-129.0 0.0 14.26 | -139.2 0.0 0.46
EE®S  [-129.0 |-86.07 31.85 |-139.2 |-83.24 7.97
TRREA |-131.0 [-90.72 | 40.79 [-139.2 |-83.24 | 88.58
(82.55)
§ =39° -125.3 |-85.13 | [62.49
8 =45° -119.0 |-78.99 62.35 |[-127.3 |-71.82 76.52
TR | -40.50 | -3.23 37.27 |-40.91 |11.60 12.92
EEAS | -33.15 | 14.24 2991 |-40.91 |11.60 1.50
3BEER 269.5 30.74 |
EEwks  |-33.15 |321.3 51.76 |-40.91 |329.6 30.22

O: Y= /AVESHE, RYVERZTNLETNO NV RERRKE.

O RRIGADEEE
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TABLE 5.1-3 9 0° =ARFEBRROKE (V=6m, V,=4m)

_ v VEE BLEIT Y B3R
ﬁ E F AX MY S TRESCA F AX - MY S 501
A=A ton tonm |kgf/mm2 | ton tonm | kgf/mm2
[EREREs -88.20 0.0 12.05 -97.79 0.0 0.46

EEER -88.20 |-71.23 2850 |-97.79 |-67.95 6.59
TR LEAE | -89.83 | -75.13 36.72 |-97.79 |-67.95 72.43

(69.87)
§ =45° -84.78 | -70.11 57.211 {-92.76 |-63.10 67.31
TR | -30.78 | -18.02 34.11 {-33.40 |-5.80 6.80
EEMA |-25.62 |-5.69 26.83 |-33.40 |-5.80 0.98
REEECES 174.9 21.34 |
Bk s | -25.62 | 211.6 35.57 |-33.40 |217.6 20.11

O: v=/LBE, BYVEZITNTNOZVREERE. (O ZXEHDEILEE

TABLE 5.1-4 9 0° =AFHEHKEOKE (V=6m, V,=5m)

_ o LEEEE BREIL Y ERE
IE E F AX MY S TRESCA F AX MY S 501
NE ton  |tonm |kgffmm2 ton ton m kegf/mm2
EEPR |-47.38 0.0 9.84 -56.40 0.0 0.46

EEMS | -47.38 |-56.40 25.15 {-56.40 |-52.66 5.21

T REER (-48.70 | -59.54 32.65 |-56.40 |-52.66 56.29
§ =45 -50.58 |-61.23 | p2.08 |-58.18 [-54.38 58.10)
T RS | -21.06 | -32.81 31.16 |-25.88 |-23.20 25.18
E&MA | -18.09 |-25.63 2391 |-25.88 |-23.20 2.55

3EBHER 80.34 12.32 '
ESKE  |-18.09 |101.9 2042 |-25.88 |105.7 10.00

O: v AVER, IIVEZEFRFROAREERE. (0  ZERISIOEERE
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TABLE 5.1-56 1 05° =ARAERKREOHE (V=6m, V,=2m)

v VER BT ER
ﬁ FAX MY S TRESCA FAX MY S 501
A= ton tonm | kegffmm2 | ton tonm | kegf/mm?2
EErhd | -40.08 0.0 1041 |-48.48 0.0 0.46
B | -40.08 |-52.97 24.82 |-48.48 |-50.36 5.00
TAREE | -41.72 | -56.28 32.23 |-48.48 |-50.36 53.85
6 =45.5° |-45.99 |-60.29 | [50.80 ,
6 =52.5° |-43.71 |-58.09 50.52 |-51.13 |-52.92 56.55
TR | -8.38 -24.06 2764 |-13.77 |-16.86 18.48
EAERE | -4.95 -15.59 20.87 |-13.77 |-16.86 1.98
3EFBER 111.1 13.43
B |-4.95 136.9 21.74 |-13.77 |1338 12.54

O: = VER, BV ERINENOARERKE. O RAIGCIOEEMRE

TABLE 5.1-6 105° T/VAFHEFROLE (V=6m, V,=3m)

EVE & BBV ES
T~_EH |Fax |My Smmmsca | Fax | My S son
L& ton tonm | kgffmm2 | ton tonm | kgf/mm?2
BEEFRR  |-16.47 0.0 8.52 -25.84 0.0 0.46
EEKAE | -16.47 |-42.14 21.46 |-25.84 |-39.60 4.03
T VRIS [ -17.81 | -44.82 98.14 |-25.84 |-39.60 42.49
9 =52.5° |-24.52 |-51.21 | W4e6.20] |-32.73 |-46.25 149.52)
TARKE 1710 [-34.49 26.26 |-14.01 |-28.18 30.44
EEEA  |-5.21  [-29.71 19.32 |-14.01 |-28.18 3.00
3EFEBERE 42.41 6.93
EEKkE  |-5.21 57.15 11.47 |-14.01 |57.11 5.61

O: = VEHR, IVEZINFhOLVREERE. () FREHOEERE
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TABLE 5.1-7 1 0 5° = )VAREEFROLE (V=6m, V,=4m)

Ve VER ElEIL D B

IE- E FAX MY S TRESCA F AX MY S 501
fr& ton tonm | kgf/mm2 ton tonm | kgf/mm?2
EG g 7.13 0.0 6.64 -3.20 0.0 0.46
EREG T 7.13 |-31.31 18.44 |-3.20 -28.85 3.06
T/AREEAE | 6.10 |-33.37 24.05 |-3.20 |-28.85 | 31.14
0 =52.5° -5.34 |-44.33 l41.89 [-14.33 [-39.59 42.48
RS | -5.83 |-44.91 25.08 |-14.25 |-39.51 42.40
EE A -5.46 |-43.84 26.83 |-14.25 |-39.51 4.02
IEHESR -26.26 5.58
B, -5.46 | -22.58 6.09 -14.25 |-19.56 2.22

O: Y= VEE, BRYEFRTh TR0 AVRMEREAE, O RRBAOEERE

TABLE 5.1-8 10 5° ZARHEFEROKE (V=6m, V,=5m)

v VSR BeE LD B3R
g E F AX MY S TRESCA F AX MY S 501
&g ton tonm | kgf/mm2 ton |tonm | kgffmm?2
[ER=gask s 30.74 0.0 5.50 19.44 0.0 0.46

EE#%A (3074 |-20.48 15.64 |19.44 |-18.09 2.09
TARES [ 30.01 |-21.91 | 1998 |19.44 |-18.09 19.78
6 =52.5° |13.84 |-37.45 37.58 |4.06 -32.93 35.45 -
§ =59.5° |11.03 [-40.16 | [37.90
TRIE S | -4.55 -55.33 24.13 |-14.49 |-50.84 54.36
(44.91)
EEMHE  |-5.72 -57.96 17.27 |-14.49 |-50.84 5.05
3THER -94.93 12.20
EE®S | -5.72 -102.3 13.90 |-14.49 |-96.24 9.15

O: vaAVER, FVERENENOTAREERE, O ZKRKIEHOEEE
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TABLE 5.1-9 12 0° =ARHERBEOLE (V=6m, V,=2m)

o VEE LB ER
I/E‘: E F AX MY S TRESCA F AX MY S 501

MNE ton tonm | kgf/mm2 ton: tonm | keffmm2
B gL 15.50 | 0.0 5.33 4.10 0.0 0.46
EERA 15.50 |-23.72 15.15 410 |-22.35 2.47
RS | 14.54 |-25.46 19.49 410 |-22.35 24.28
6 =60° 1.25 |-38.20 37.46 8.75 |-34.75 37.37
6 =68 -0.20 |-39.60 137.86|
TARKEE | -3.80 [-43.19 23.49 [-12.85 |-38.71 | M1.55

- (39.46)
EE AR -3.74 |-42.86 16.03 |-12.85 |-38.71 3.95
STEEHER | -36.02 5.22 _
A% e -3.74 |-34.53 489 |-12.85 |-29.84 3.15

O =VER BVEZREFNFROARERKIE.

O BRICHDEERE

TABLE 5.1-10 1 2 0° =/ RHEREROLR (V=6m, V,=3m)

| T VER BT D ER
ﬂ FAX MY S TRESCA FAX MY S 501
VA= ton tonm | kgfmm2 | ton tonm | kgf/mm?2
s 29096 | 0.0 4.33 1754 | 0.0 0.46
EERA 29.96 |-15.52 12.48 17.54 | -14.38 1.75
TAREEE | 29.28 |-16.74 15.55 17.54 | -14.38 15.86
6 =60° 12.58 |-32.78 33.88 1.82 |-29.55 31.88
6 =76 6.67 |-38.49 135.31|
TARKE | -5.86 |-50.69 23.37 |-15.72 |-46.48 49.76
(40.82)
[ERgAE -6.88 | -53.02 16.09 |-15.72 |-46.48 4.65
3SHEHER -85.64 9.85 1
K3 I -6.88 |-92.17 11.58 |-15.72 |-83.50 8.00

O: Y=VER, ZYERENLEFRLOTARERKME.

—-30—
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TABLE 5.1-11 1 2 0° =/ARFHEFBROLE (V=6m, V,=4m)

vz VESR BREIL ) =
IE E FAX MY S TRESCA FAX MY S 501

(LB ton tonm | kgffmm2 | ton tonm | kegf/mm2
EHE ik 44.42 | 0.0 3.33 3098 | 0.0 0.46
EER A 44.42 | -7.32 9.83 30.98 | -6.41 1.03
TOUREES | 44.03 | -8.03 12.57 30.98 | -6.41 7.44

8 =60° 23.91 |-27.36 30.31 12.39 | -24.35 26.39

g =84° 10.04 |-40.76 33.28]

TOLREEE | -7.91 |-58.20 23.37 |-18.59 |-54.26 57.97

: (42.18)

E%iA  |-10.01 |-63.18 16.31 |-18.59 |-54.26 5.36

3EHER -135.3 14.51

B A  [-10.01 [-149.8 18.28 |-18.59 |-187.2 12.84
[ : Y= AVERE, IV EEFNFROAREREE. () ZRSADEEE

TABLE 5.1-12 1 2 0° =/VARHEFKROLE (V=6m, V,=5m)

o VB EREL D E$
T_HEE |Fax  |My Semesca | Fax | My S sar
friE ton tonm | kgf/mm2 ton tonm | kgf/mm?2
EEHS | 58.89 0.0 3.17 44.42 0.0 0.46
EE#KkE | 58.89 0.88 7.33 44.42 1.56 0.60
TREEA | 58.77 0.69° | 9.81 44.42 1.56 2.32
8 ==60° 35.24 |-21.94 26.75 [22.96 |-19.15 20.90
g =84° 16.27 |-40.25 | [31.52
T RS | -9.97 -65.70 23.46 |-21.46 |-62.03 66.18
(43.54)
EEAE  |-13.15 |-73.34 16.66 |-21.46 |-62.03 6.06
3EFEER -184.9 19.37 | |
Bk |-13.156 1-207.4 2498 |-21.46 |-190.8 17.69

O: e VER, 3 ERELETNOTRERAIE.

0 RRISHOEERE
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TABLE 5.1-13 1 3 5° =ARHEFROLE (V=6m, V,=2m)

o LB BTy B
IE E FAX ' MY S TRESCA F AX MY - S 501
E ton tonm | kgf/mm2 ton tonm | kgf/mm?2
EEHR 41.88 | 0.0 2.38 2797 0.0 0.46
EEKR 41.88 -3.11 6.47 27.97 | -3.14 0.74
TARMESE | 4162 | -3.55 8.68 27.97 | -3.14 3.99

B =67.5° 21.05 |-23.30 26.70 919 |-21.26 23.13
8 =103.5° 1.76 |-41.91 32.49]
TR [-10.90 |-5423 | 2337 [-2094 |-50.34 | [53.84

- (38.49)
E&REE | -12.75 | -58.74 15.61 |-20.94 |-50.34 5.00
3ERES -124.5 12.82
EEKE | -12.75 | -137.7 15.61 |-20.94 |-123.3 11.60

0: v AVER, HYERITNThOIAREREAE, ()  BRSHOBER

TABLE 5.1-14 1 3 5° =/ AHEFKROLE (V=6m, V,=3m)

e VER BEEILV ER
HE | Fax My Stresca | Fax My S 501
TR ton tonm |kgf/mm2 | ton |[tonm |kgf/mm2
BEEdL 50.85 0.0 2.45 36.12 0.0 0.46
B 50.85 3.19 5.52 36.12 2.89 0.72
T LIRS R 50.82 3.16 8.11 36.12 2.89 3.73

8 =67.5° 27.63 | -19.11 23.80 15.22 | -17.28 18.92
6 =103.5° 3.00 |-42.88 31.91] |
TARKEE | -1411 | -59.50 23.74 |-24.47 |-55.59 59.38
(39.15)
EBEEEA  |-16.68 |-65.82 16.06 |-24.47 |-55.59 5.48
3EBER -159.0 16.00
ES%E  |-16.68 |-177.9 19.94 |-24.47 |-159.9 14.90

O: = VESE, BYVEFETNFLOTARBERE. O HXSHIDEEE

—32—_
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TABLE 5.1-15 1 3 5° Z/ARHERKREOLE (V=6m, V,=4m)

v VEH BoEiL v EE
. % E F AX MY S TRESCA F AX MY S 501

ATRTEA ton ton m Kef/mm2 ton ton m kgfifmm?2
EE gk 59.81 | 0.0 2.89 4427 | 0.0 0.46
[ER=g 59.81 | 9.49 6.78 44.27 | 8.92 1.26
TREE | 6002 | 9.88 9.41 44.27 | 8.92 10.10
8 =67.5° 34.21 |-14.93 20.91 21.25 | -13.30 14.72
6 =103.5° 4.24 |-43.84 131.35| ,
TARKE [-17.32 | -64.76 24.15 |-28.00 |-60.84 | [64.92

| (39.82)
EEWHA 1-2062 |-72.91 16.56 |-28.00 |-60.84 5.95
3HZEHEH -193.6 19.18
Eigws  |-2062 |-218.0 2428 |-28.00 |-196.5 18.20

O = VEH, JRVERINTILOVRERAE.,

O RRISNHOEEE

TABLE 5.1-16 1 3 5° TARHEZEROLLE (V=6m, V,=5m)

v VER BREIL D ER
I’E: E FAX 1\/EY S TRESCA FAX MY S 501

frig ton tonm |kgf/fmm2 | ton tonm | kgf/mm2
EEPR 68.78 | 0.0 3.69 52.42 | 0.0 0.46
BB 68.78 | 1580 | - 8.29 52.42 | 14.95| 1.81
TREEA | 69.22 | 1659 | 11.34 52.42 | 14.95| 16.46
f =67.5° 40.79 |-10.74 | 18.04 2728 | -9.31 | 1051
6 =112.5° -3.61 |-53.57 | [30.87]

TURKE | -20.58  [-70.02 | 24.59 |-31.54 |-66.08 170.46

(40.49)

BELEA  |-2455 [-80.00 | 17.10 |-31.54 |-66.08 6.42
3EBERER -228.1 22.36 |

EASW,E | -24.55 |-258.2 | 28.63 |-31.54 |-233.0 21.50

O: = AEER, RYVERENEThOZVRERAE,

O BRI HDERE
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90DEG.ELBOW
—&— S(kg/mm2) ] A
300 A
— F(ton) &
—2&— M(ton.m) A ‘
200 +—— Elbow Region
' - - QO - -S.BEAM
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.r .C:) 120DEG.ELB
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50
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40 B A — - 135V1=3 [
TOr —&—90,vi=4
R ‘ —g-—105,V1=4
. —a—120V1=4
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\ A 0 80VI=5
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%0 \ _ . A 120V1=5
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5. 2 EESIELTELREERIOBIR

BB BB OBFELZE LW RERZBEEEIT, 4 A2 28EI1C
LCHET D EUTOL IR D, '

AH (mm)=—61.707— H(mm) X o 4 ; X 530

=—61.707—H X 6.5455 X107 ?
=—104.253 (H=6.5m®DHKHAH)

AV o(mm)=—3.614+ V,(mm) X @ gy X 530— V (mm) X @ x ¢ X 530

=—38.614+V,X9.7149X107° —V X6.5455 X103
=—23.457 (V=6m, V,=2m®0EE)
=—13.742 (V=6m, V,=3m®MHEE)
=— 4027 (V=6m, V,=4m®DiF~E)
= 5.688 (V=6m, V,=5m®DHE)

BERIIPIMBICELTERHTFTHY, ¥ (KEREH/2ELUVEE
EEV,/2) oW TELE, J ANVAEE 2 EER & U CEmiciRmzEar

(AHg/ 2, AVg/2) #EZI-FBHLHMBR DR LELRED,

S FEIER|E L~E L BAER AN OBRIZ OV TIL, BIED 4.1 Bl L
BOThD, FZIE, FHA. 1.OKS REERENOTEEEEZREL. /N7
ARV w7 REER{THIZET, BETHRAOMEHRMB K UHIREZ Mz 9 #
% ETE D,

IITE, A7V —= v OFEE LT, BEKRADEIYERMAIIZESH
THMT 2 H5EOREEZEA5,

(1) RS
Fig.5.2-1LIZTRT L9521/ 2FFTNMII2NVTELD, XZEHLTORE
EAFINIENTHEE TS, A OBLEZRATERYT (i=1, 4),

u, XEFHFHZEM (nm)

v, ZEHEENM (mm)

B, XZEWNAEDYEEEN (YHEHY HEAE, radian)
H1FEEL, S4XFANEF kghBI U ZFRFMEG kehEMA D, A
j OYEIEY fiFE—- A2 b EM, kgfmm) & TS,

BEw SRl u,=0, v,=0, 8,0

HWEH S4 FRICGEARTS, M;=0

(2) T—A 2 A
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—ARDEFNZTHLIOTHEFBLUVGRTXTOMNETE LY, RO
oA MNIUTOX 12725,
A3 My=—(Fsinf + Geos 6 )Ly,
A2 M,=M,— FR(1—cosf)— GRsin ¢
=—F{L,,sin 0 +R(1—cos 8 }}— G (Liz, cos & +Rsin 8 )
A1 M=M,—GLy,
=— F{L,,81n 8 +R(1—cos 6 }}— G (L, + L, cos 6 +Rsin 6 )
A3, AMOEEMBEDOE—A Y MIRINLOMHEEEZ s L LTRATEZD
s,
A3, 4 M=—(Fsinf +Gecosf) (Ly,—s)
A2, 3 (=AR) OEBMBOE—RA L MISEEE Yo (H2T0., &
3TH) 95L&, RATEZABNS,
B2, 3 M=M,;— FR(cosa —cosf)+GR(sina —sin§ )
R1l, 2HEOEBMEOT AV MIRK1PLOEREZ s &L LTRATEZLD
ns, .
A1, 2 M=M,~G(Ly—s)

(3) & RDENL |
R2DEMIIIRATERZDOND,
u,=FL, EA
v ,=GL./3EI—M, L% 2EI
=F {Lg,sin 6 +R(1—cos §)} L,,*/2EI
+G {(Ls,cos 6 +Rsin 6 )L,,22EI+L,,° /3EI}
8 ,=—GLy%/2EI+M,L,,/EI
=—TF {L,,sin6+R(1—cos6)} L,/ EI
—~G {(Ly, cos § +Rsin 6 )L, BI+L,,2 2EI}
ZIWRERY 7R, AKERE. | BYESCETIHE_RE—A 2 TH
Do
A=z (D2—D2 /4
I=x (D'~DY /64

TARDEAMER 2 EHRT D L, A3OEMITKRANTEZ NS,
u,=u,— f,R(1—cosf)
+F (C,R/EA+C,kR?/EI)
+G (~C,R/EA+C,kR?®“EI) —M,C,kR?/EI
=F [{Ly,sin 6 +R(1~cos § }}L,;R(1—cos 8 ),/EI

—40—_
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+ (L +C,R),/EA+ (CokR%L,,C, kR%in 8 ),/ EI]
+ G [(Lg,cos 8 +Rsin 6 +L,,/ 2)L;,R(1—cos 6 ),/El
— QR EA+ (Cy kR*+Ly,C, kRos 0 ),/ EI]
va=v,— §,Rsin 0 '
+F (—CR/EA+C, kR®/EI)
+G (C,R/EA+C,kR*/EI) —M,C, kR?EI
=T [{Ly,sin 6 +R(1—cos 8)}(L,2/ 2+ Ly,Rsin §),/EI
' —C,R/EA+(Cy kR Ly,CskR?sin 6 ),/EI]
+G [(Ls,cos 8 +Rsin 8 )(L,>./ 2+ L;,Rsin 6 ) /EI+C,R/EA
+ L/ 3+ L, "Rsin 8 2+ C, kR* L,,C, kR%os 0 ),/EI]
g,=p8,— FC,kR>/EI—GC,kR*/EI+M,kR 6 /EI
=—F [{Lg,sin 6 +R(1—cos 0 )}L,,+C,kR*+L; kR Osinf ] /EI
— G [(Lg,cos @ +Rsin 6 )L, +L,,°/ 2+C.kR*+ Ly, kR 6 cos 6 ] EI
TR CANCIETARDOBEAE 0 tadian) DB TH Y . A TEZ BNh D,
C,=6.2+6in20) 4, C,=0.,2—(sin28)/4,
C,=(sin§)2/2  , C,=sinf — fHcos¥,
C,=cosf+0sinf—1 , Cz=0—3(sin28) 4+ 8 (cos20),/2,
C,= 8 +3(sin26 ) 4— 6 (cos26)/2—2sin f
Ce=—1/4+cos 8 — 0 (sin26),/2—3(cos2 6 )./ 4 _ _
K IZm A ROFLMERTHY ., 22Tk ASME.SEC3.NB-3680 T&Hx b
TWBERXEANVDZ LIZT 5,
k=(1.65,/h)/(1+prX,/Et), h=tRr?,
X=6 (r,/t)"* (R 1)**
p IERANE. r REOREFLHERE, tIIRETH S,

HEEOEMITRANTEZ BN D,
u,=ug— B3l sind
+ F(cos® 0 Ly, EA+sin® 0 L,,* /3EI)
+ Geos 8 sin 6 (— L, EA+L,°3EI}

v, =vi;— 3L, cosf -

+ Fcos § sin 6 (—Ly, EA+L;,°./3EI)
+ G(sin? § Ly, EA+cos? § L,,* /3EI)

B .= Bs— Fsin 8 L,2/2EI— Geos § L,;,*/2EI
B ORITH 3 DOEMERATHIE, WEROEM(u, v)BHEF, G)D
EEe LTHIcRED, CATHRF4ZEBTD)

u=1f,F+1{,G
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v=1f, F+f,G
f ,=(Ly,+C,R +L,, cos’0)/ EA
4L,y { Ly, sin § +R(1—cos 8 ) }2/EI
+{ C kR*+2L,,C, kR%in 0 +L, sin® 6 ( kR 8 +L,,/3) }/EI
f ;= 1f,=—(CR+L,cos0sinf) EA
+ L, (L2 +L,,cos 0 +Rsin 6 ){ Ly, sin § +R(1—cos §) },/EI .
+{ CekR3*+L,, kR*( C,cos § +C,sin §)
+L,,2cos 8 sin 6 (kR 6 +1,,3) }./EI
f ,=(C,R+L,, sin’*0),/EA
+ L, ( Ly, cos 8 +Rsin 6 )2 /EI
+{Ly,* /8 +L,,% ( Ly,cos 6 +Rsin 8 ) }/EI
+{ C,kR*+2L,,C,kR?cos § +L,,,2cos® 8 (kR 8 +L,,~'3) }/EI
THEM CRAIEM(u, vIPEZLNHEMFHOREIL LEONEFEITHRTIT
BV, TbbWERKN (F, G) ZRHTRHDBIZENTE S,
F=Kjju+K,v
G=K,u+K,v
Ky=fg det(f) , det(f)=1f, f,—1f,f,
Kp=Kun=— f 12/det( £)
Kgo= f ./ det(f)

(4) BEHE T2 75 A
UL oBERWTSTFREOCESAEHETARE 0 /7 A% ERR LT,
- FoR T A —F 9 [=90deg], H[=6500mm], V[=6000mm], V,[=3000mm],
D, [=965.2mm], t[=15.9mm], R[=965.2mm]

2T [FENA] HEET A METHY, LLTREE TS,
- fEEWIE ; p [=0.015kgf mm?]
- IKRIFEFERENL ; AH [=—61.70Tmm]
- BEMAXEN ; AV@m)iXRATELZ RS,

AV=V X a,X AT —8.614 (V,=0 OBEOHEHENL) .

- EEERELER ; AT [=530C]

- PRBOEREETHIERK ; o, [(=18.33X10° mm,/ mmC]

- BEHRREOEHENMN (u, v) = (AH 2, —AV.2) &i25,

- BBEBFOERWERLE L WEEEEMIIRXTEL LS.

u= (AH-—HXa,XAT) /2

v=— (AV—=VXa XAT) /2

- BEOEREETHIFERSRE ; o, [=12.35X10 "  mm,/ mmC]
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v BEDY SR E [=15700kgf/ mm?]

- BREIRO (V,SV) 2T —A0HRET S,

- WEROBREIR 1 2Wi-T7r—A0HFHET S,

L,=H,/2—V /(2tan 6 )—Rtan(6/2) =D,

» RAOBIREIR 2 2T 7 —ADRHET B,

2L, =V, sinf — 2 Rtan(8/2) 2D,

- BRER3 (H-L,—R—D,/22D,) Wit r—RA0HHET S,

- H1 (VR BE2~6 (ZARE4ZEH5THAE), K7 (BEFREE)
DErES T E— A b, BrEAEHEHABRY HE (Feose —Gsina),
BESEEAMHE (Fsina+Geosa), &7 501 B2 X B35 ME B
Y, TARISAVEERTRAE 2D 75— ATIEEARNEEEIC LS55
BHR%E2 8FEBMEICHAT D,

 HEZATOR 1L —AOAOHERBRE LB 1T 2,

- HEZAASAF1IZHEE, 0BF L5 A—F, VEE252A—F, V, &
EINRTA—F, INBNRTFA—FOHFHBLUOLAEEEET D,

s BHEAAT2EFHEE, VRIE1IRFTA—F, V BE2.57XA—F 03
B3R A—&  INbATA—FOHEBEB LU RBEIRET S,

- FHEAFAL TRV, EE. IBELIATA—F, HRE2F7A—F, Vi
EINRGA—EF, ZHBATA—FDOHBERLUHMMEZFEET D)

BEDRD, FTuFIEY—AY A FefHk A4 KR LE, £, LED

KB & 4 THAE E{TE A5 @ Bin00. txt~Bin03. txt IR LT, 12V ESE
X AHERRL BT B BHRTE B,
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Fig.5.2-1 E¥ERD1/2FFNL
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5. 3 #90ETNARICELARBRERDOERSE

HEOHERRICBVT, B0 ExARETRATEZ L THkD 90 Eo
ROBERIZHESTRIBIZBGAZEH TEL5WBEEHL Z EBARINT,
THIZOWTIL, TAROBEZREL EHE N EAFRERATBH)Z & T,
BIZEE A EOEMRINEANT LT o720 I EIT T, BECH >zl
%—fVFmﬁﬁ%%#QMLLE%EiLTi@&mMﬁ%5JF\
Fig.5.1-1~Fig.5.1-4 %), _

HiE 42 Hi0 Y VEEOHEILL VB HRE V=6m DBEOTAREOR
REAGABLIOCI ExAROEBE L OH% TABLE 5.3-1 1277, £/, /
ANVERDZEAIENB L 90 ExARDORAE L D% TABLE 5.3-2 277, =
JVARBERDIRIINTDOWT, 90 B ARDIEE. V=2m B LU V=83m TIIHIRE
EHE LRV, TARIZRETANAE, B 90 ExAREESTZBE, 90 E
AR EED T:b/%’é&:ttfﬁfj‘fﬁg WWIERIEN D, FFiC, 135 ExAROEE
AT 90 ExAVROFEOXSREICRHFigd2-b R, —FH, /X
»%@ﬁﬁnowfaﬁ%imsmﬁ:»%m%ﬁgwmnﬁin%mff
WEHIBREZ M E L7y, L7§>L V1 oEMmE & biciRARAREAS L, 8 90
EoNVAROREERBEN, &R, Ik, 90 ExAROHED /X
IVERB KIS FI0S VI DL & b T20IZ LT, 105 B VROEE
IX—EREALUTHEML, 120 EBLC 135 Ex VAR OBEIIENT A2 20 ThH
% (Fig.4.2-6 B8, V1=bm T, 135 ET /RO /) A/NEREIZ 90 Ex
ROFNDREE LIS B0, HIREIZ 49 TE- Twa,

B 90 Ex VR OBEEIZ W TR, EEOROE 90 EX 2 20 REIE S 2/
BLEZOLEBCI Y —RETRIL2ELD L, FEOBEEFEE DD
ITEARHANT BRI RESE LD ERZ XTI, |

Fio, BETOBRMOMEBERD, BEREOEEICO>VTY, RIEROIEE
AR— 2 EFERTEIE, B EOBBEITE W EB 2 LN 5 ERETTIE,
RS L OMRIBA O S bR LT RIER LRV, TR bEah TRSN
RE & TNAREWAEEDOERELRETHLHN LTmMHRITALVWIE&EE2RL
7)o Efo, BEIZOWTREL W EARLERLLEZZTIN,

MEOR®%BE LT, i3k 90 B ARIC L 2EEFIE LI LT, ZARE
BERTOKRBIER & SEFMNEER (/) ANVE VLR DEMED 2 D08
EBIE 90 B aARIC L 3EESIE LRABREZERTD, HFL, 22T
BT H T 90 B /URIZIEV 105 B /LROFNLAERELZBET DI &



JNC TN9400 2000-049

W29 5, Fighl6 #RDE, 90 ExARIZTOWTZARDEHPEHELS /i
LD, S ANVEVAVE V=Tm, PR/ AV EKEEER Vi=bm D4 —
ATHDHOT, Zhi 90 ExAREESELOEFH LT3, ZhicLTH
FIZRETTCRT I I ICAETIET 105 B AR EFE 8BS, ZARDIEHIT
KIBIZEAATE, ZhE1>ORBRETS, —F, 90 B /LR L RARBRETE
FIRENEAL WO EHET ANVEL_VEV 2R/METEZEE2ELB L,
V=bm T V1i=4m & SmDBHIRELL T TH D, I I TiX, Vi=dm OFHBIEHR
BWOTZbbazb 0 E2OREBEE TS, Figh 1-5 ICREITRT L ST,
7 ZNVEOIETNT 2T, 2200 105 B VREESIE LEWVThLOBEE Y
90 BT NAADFEOESUTOEWVEEL 25, LLE, 90 ExAREESIEL
L 105 BRI LB 2 >OREES i LT TABLE 5.3-3 (TR 7,
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TABLE 5.3-1 T /VREOBRRKELIEABLI VIO EILROES O

TARAE |[EEFTOBEV,m = |20 3.0 4.0 5.0
90 B BRI (kgf mm®) 67.78 |62.49 |57.21 |52.08
105 & AN S (kgf / mm?) 50.80 |46.20 |41.89 |37.90
| FEHD (105 B 90 ) | 0.75 0.74 0.73  ]0.73
120 & BRI (kgf,/mm?®) 37.86 |35.31 |33.28 |31.52
JEADH(120 E 90 E) | 0.56 0.57 0.58 0.60
135 B R 71 (kgf /mm?) 32.49 [31.91 |[31.35 |30.87
R SRS DE(135 B /90 ) | 0.48 0.51 0.55 0.59

TABLE 5.83-2 / ANVEORRFELSAR LT 90 EZ AR DRFE L DL

TAAAE |BRETOEIV,(m) = |20 3.0 4.0 5.0
90 B 57 (kgf//mm?) 40.14 |30.74 |21.34 |12.32
105 & i (kgf,/ mm?) 13.43 |6.93 5.58 12.20
W D105 /90 &) | 0.33 0.23 0.26 = [0.99
120 & 55 (kef,/ mm?) 5.22 9.85 14.51 | 19.37
WSS DE(120 /90 E) | 0.13 0.32 0.68 1.57
135 B /3 (kgf / mm?) 12.82 |16.00 |19.18 |22.36
JSIDE(135 BE790 &) | 0.32 0.52 0.90 1.81
TABLE 5.3-3 105 ExARIZ X AL ELE
TARERE |/ AAERG
EESIELE | Vm) | Vim) | AUEE) | Hkg/mm?) R
(kg/mm?2)
90 LR 90 LRt
s 7 5 55.61 13.82 N A
/)
105 xR T VARG K
=0 7 5 36.87 6.61 W
105 /LR J ANV L
REZO 5 4 53.53 3.16 IR MY,
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6. FEEm

JANERTHREREABNES 5B LOKRLEMbahN—T 7L T,
90 B VREALEEICANE S FRRY M- ZEERICOWVT, FERHR
R RABTHIBA O /AN L=V E FRBHE O ANV EREETOER L
VR EE T A F LU TREIEITV, AR BI G/ XA RAETHENE 14
G A—FLORFRER A, TOEMEERL, SO, IV EROFHEFBRICE

OKET 501 B AOFHIIE Y = VBEROH BRI LT ML R E R
8L . BE OEELREBILEER LIz, £, 8 90 BEx/VREBIZEDIG 0K

FhERAEML ., fEFD 90 B NVRIZLAEEF SR LICH 75 LL T 105 B

MMIEBEE S ELERR L,

BoNEELRRMIILLTOLBYTHS, |
(LT, AL EDL T AREOR SIS BELL 2B, FRSH O /RN & PR A i

BAOIANEVARLELERGE O/ ANVEREECORERE? KE{T3L,
NRDLE NI T HEMIH D,

@#8 90 ETAREERATHILT, TARICRET B NERIBIER DL
H#FC&D, BEMITDAHIRER LGS, 8 90 ExAREE ELUIL, %k
D 90 B LARER S BIEILAT B~ TIEVWTE S5 A— 2 8B TR T3,

(3)&ET 501 B _—ATZAROIGHFEEIT o735 E . =/ R TS /75888
RRERBEE, oV BERICEAHEINIISHI0bBRERDERIZHD, Z
DEA, TARFREBE R RIS ADOLE BB REL DT IET, BEHOHF
SFRNC B RIS RS R M & D,

(DPEND 90 BE = NV RIC L AELE B B L Cm/VRER O i IR E M /N Tn D — AR
BREO/ANVEFRBASREBA D JANVEL-LE V=Tn, FESRH O/ XLE
REECOERE VI=smIZR LT, 105 Ex/VARZEIHREL T, JANVELVSAZED
B/MEBXOR~TETRAINIOKRBIEREVD 2 SOBALLERERIZD
WC, V=bm, VI=4m BX V=Tm,V1=bm ¢V HRES|[ELERRLE, W ho
BEH S ANEDRRINT, 90 B UREE S | ELICH~THA 45,

2B, L CERRLEABSRE S BUEEHENSE B E2bOTHY, SH 5
FIIEUT, FEREAT S LA BRI 2775,

e, S EORFHIR— TP OBRE 3 ELIZRo7, Shic—REREESE
LOBFRLOTDITIE, EH 3 W E S M LISV TREROBRIANZE TN,
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S FEEG DT EHI R

p+8=7 —

tan ¢ = —tan G, sin(zrz-—;zﬁ) =cos¢ =—cosd, cos(%—qz}) =sin¢g =sinéd
dtang =V
L2+2Rtan§=W
V vV

d= _ (02Z2c d>0)
tan ¢ tan & 2

2
d*+v? =[Lg] , sindz0

L, = _V —2Rtang
sin
é 14 a s
=d—-2Rtan — =~ —2Rtan — (@ =—0DK =-2R
¢ 2 tan & an2 ( 2 ¥ )
HIFIZEAE

(DEERELEIZ L 2F0EEOHETIRUTD LBV EELE)

KIS EERE . HEE)=6500

- SREJTMEERE ©  VEEK/&/1N)=9000,2000
V=V,R/VIEHE~R/V J AN+ V,R/VIEE~IHX / X1)
V(&K F/1)=5000,2000, V,(FK)=4000

QYEEFMR/IEI(EERR/ MRS FEEFERE L)

 NEEEHES  L,2Do L, = Si:g 4

— 2R tan Py > D

(/) AN~z d) BEEHRES L, 2D
Hic :E————V —RtangaD

2 2 2tand 2
By /VAHRER & B DT WHEBHSEIOFE T, =ARNEE BB TmORE D
BREZEEERE ) AVEOMULRETAZ L 2 L)
-H— (L +R+D2) =D [F#/EE COBEEID+a (V ALR)]
H

—+
2 2tan @

2L1—C:H—) L1=

+R(tan5§-—1)21.51)
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TERA. 2 FBIERERDEBEELM DFFE

- RV ZANVSESROBIERN

KELAL 8 y= (Rpvta) asys (550—20)
- =(3900+700) X 18.33E-6 X 530=44.689mm
SAEEAL S y=—V, asus (550—20) —2000a 5y (300—20)
- - =—V[X18.33E-6 X530 —2000x17.20E-6X 280
=—V,X9.7149E-3 —9.632

« T HX ) AN SeusOBNERE AL

KEEMS y=— (RyyxTa) age, (550—20)
= —(1900+700) X 12.35E-6 X 530=—17.018mm
PREZENL S y=—T000a 4, (50—20) —20000 zc, (125—20)
—1000 @ 4o, (375—20) —1000a g, (550—20)
= —700X 10.60E-6 X 30—2000 X 10.90E-6 X 105
~ —1000X 11.80E-6 X 355— 1000 X 12.35E-6 X 530
=—13.246mm ' |

- H/ LEE OBEREN

R,/ V /) ANVEEAlEEERE ULizime., 1HX / AVEREAICS 2 5 EHE
[T X 5145,

KEEMAH=6 4 (IHX) — 863 (R/V) =—61. 707mm
BREENAV=0, (IHX) — &, (RSV)
=V ,X8.7149E-3 —3. 61 4mm
=15. 816mm (V,=2mD)
25. 531mm (V,=3mDK)
35. 246mm (V,=4mDE)
44, 96 1mm (V,=5mDK)
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f18RA. 3 B16FR #7.5 L OF Mod.9Cr-1Mo SO BHFFIE

TABLE A.3-1 ME#%EFEE  E (kef, mm?)

BEC SUS316FR Mod.9Cr- IMo(NT)
375 17400 17400
400 17200 17200
425 17000 17000
450 16700 16700
475 16400 16400
500 16200 16200
525 15900 15900
550 15700 15700
575 | 15400 15400
600 15200 15200
625 14900 | e
650 14700 —

TABLEAS3-2 ®#7YVLH v

BEC SUS316FR - Mod.9Cr-1Mo(NT)
375 0.300 0.300
400 0.300 0.300
425 0.300 0.300
450 0.300 0.300
475 0.301 ~ 0.301
500 0.302 0.302
525 0.304 0.304
. 550 0.306 0.306
575 0.308 0.308
600 ' - 0.310 0.310
625 0.312 | e
650 0.314 | e
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TABLE A.3-3 #RIZEMRE

a (107 °*mm, mm,” C)

BECC) SUS316FR Mod.9Cr-1Mo
A B A B
20 1515 | 1048 |
50 15.65 15.45 10.72 10.60
75 16.07 15.63 10.92 10.70
100 16.48 15.82 11.12 10.80
125 16.86 16.00 11.31 10.90
150 17.22 16.18 11.50 11.00
175 17.55 16.37 11.68 11.09
200 17.85 16.54 11.86 11.19
225 18.12 16.72 12.04 11.28
950 18.36 16.88 12.21 11.37
275 18.58 17.04 12.37 11.46
300 18.79 17.20 12.53 11.55
325 18.99 17.34 12.68 11.64
350 19.19 17.47 12.83 11.72
375 19.38 17.58 12.98 11.80
400 19.57 17.69 1312 11.89
495 19.75 17.78 13.25 11.97
450 19.93 17.89 13.38 12.05
475 20.11 18.00 13.51 12.12
500 20.28 18.12 13.63 12.20
525 20.45 18.23 13.75 12.27
550 20.60 18.33 13.86 12.35
575 20.74 18.44 13.97 12.42
600 20.87 18.54 14.07 12.49
625 20.99 18.64 | ccoee | e
650 21.09 1874 | |

(E%E) AlTBREHRIZREMAE

BIX=IR (20°C) 7 b€ DIREE TOEIRBRMREK




fIRA. 4 1V ERICEISHE 2 )T A —X X b
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C
g———— IN-PLANE BENDING OF HOT/LEG PIPING , 2000/3/10 BY I.FOOLHASH

COMMON / GEOM / XL1, XL2, RR, TH, CK, EA, EI
COMMON / COMP / F11, F12, F22, Gl1, Gl12, G22
COMMON / C501 / ZF , C1, C2 , SPR, YM(7), ST(8)

C
g---- DEFINE DATA , DEFAULT DATA

DATA PAI / 3.14159265E0 /
DATA KANAL / 0 /

DATA HLEN , VLEN , VILEN / 6500.0, 6000.0, 3000.0 /
DATA DOUT , THICK / 965.2, 15.9 /

DATA RELB , THETA / 965.2, 90.0 /

DATA DTEMP, PRES / 530.0, 0.015 /.

DATA DELH , DELV / -61.707, -3.614 /

DATA EMOD , ALPHAl, ALPHA2 / 1.57E4, 12.35E-6, 18.33E-6 /

C
8——-— VARIABLE PARAMETERS

DATA KTMIN, KTMAX, KTDEL / 90 , 136 , 15 /
DATA KHMIN, KHMAX, KHDEL / 4000 , 8000 , 500 /
DATA KVMIN, KVMAX, KVDEL / 3000 , 10000 , 500 /
DATA KIMIN, KIMAX, KIDEL / 1000 , 6000 , 500 /

¢
8-——— SAVE TEXT-FILE NAME, OUTPUT RESULTS
OPEN(10,FILE="BINOO.TXT" , STATUS=" UNKNOWN’ )

BER = RELB
TH = THETA%PAI/180
BM = (DOUT-THICK)/2
DI = DOUT-2%THICK
AA = PAI*§DOUT**2—DI**23/4

AT = PAI*(DOUT*x4-DIxx4}/64
EA = EMOD*AA :
EI = EMODxAI

7F = 2%AI/DOTUT
CH = THICK+RELB/RM#x2
CX = 6x(RM/THICK )*%{4./3. )% (RELB/EM)*x%x(1./3.)
CK = 1.65 / CH /{(1.0+PRES*RMxCX/(EMODXTHICK))
C1 = (2.0+RELB-RM)/(2.0%(RELB-RM})
g2 = 1.95/(CH**§2./3.))

c SPR= PRES%DOUT/(2%THICK)
DH = DELH :
DV = DELV + VILEN*ALPHAZ*DTEMP
IE = g DH - HLEN*DTEMP*ALPHAL }/2
o VE =-( DV - VLEN*DTEMPxALPHA1 }/2
IF(THETA.EQ.90.0) THEN
XL1= HLEN/2 - RELB
. Eg%%: VLEN/2 - RELB
XL1= HLEN/2 - VLEN/(2*TAN(TH)) - RELB*TAN(TH/2)
XL2= VLEN/(2%SIN(TH)) - RELB*TAN(TH/2)
ENDIF :
c ICASE=0
g KANAL=0, 1-CASE CHECK RUN, DETAILED OUTPUT

IF(KANAL.EQ.0) THEN
WRITE(10,600) THETA,HLEN, VLEN,V1LEN,XL1,XL2,DH, DV,
+ UE, VE,CH, CX, CK,C1,C2
600 FORMAT( Theta, H ’,2F12.1,/,
+ TV, V1 ’,2F12.1,/,
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> L1, L2 ?,2F12.3,
*Total (DH,DVY ,2F12.3,
’Elastic(u,vg’,ZFlz.B,
*Blbow(h, X, k) ,3F12.4
> Elbow(C1,62) ,2F12.3)
)

3
3

/
/’
/

+ 4+ + + +

CALL SOLVE{ KANAL )
CALL ST501( KANAL, UE, VE
ENDIF

KANAL=1, HLEN{ HORIZONTAL LENGTH ) FIXED
PARAMETER-1 THETA = KTMIN, KTMAX, KTDEL
PARAMETER-2 VLEN = KVYMIN, KVMAX, KVDEL
PARAMETER-3 VILEN = KIMIN, K1MAX, K1DEL

IF (KANAL.EQ.1) THEN
WRITE(10,610) HLEN

610 FORMAT(’ H(mm)=",F7.1," Fixed ,11X,

o arYor v Rar Rl

*Stress Evaluat. by HITI 501°,/,
* lcase Theta ngm) V1{(mn) Nozzle Elbow(1)’,
: ﬁlgog(zi )Elbow 3) Elbow(4) Elbow(5) Pipe. Med’
- 0
DO 100 KT=KTMIN,KTMAX,KTDEL
THETA=REAL (KT)
TH=PAI*THETA/180
DO 110 KV=KVMIN,KVMAX,KVDEL
VLEN=REAL(KV)
IF(THETA.EQ.90.0) THEN
X¥L1= HLEN/2 - RELB
E%%§= VLEN/2 - RELB
¥L1= HLEN/2 - VLEN/(2%TAN(TH)) - RELB*TAN(TH/2)
Eﬁ%%f VLEN/(2%SIN(TH)) - RELB*TAN(TH/2)
IFE AL1.LT.DOUT ) GO TO 110
IF{ XL2.LT.(DOUT/2) ) GO TO 110
IF( (HLEN-XL1-RELB-DOUT/2).LT. DOUT ) GO TO 100
CALL SOLVE( KANAL )
DO 120 K1=KIMIN,K1MAX,KI1DEL
IF{K1.GT.KV) GO TO 110
ICASE=ICASE + 1
VILEN=REAL{K1)
DV = DELV + VILEN*ALPHA2*DTEMP -
VE =—( DV - VLEN*DTEMP*ALPHA1 )/2
CALL ST501{ KANAL, UE, VE )
WRITE(10,611) ICASE KT,KV,K1, ST
611 FORMAT(417,8F10.3)
120 CONTINUE
110 CONTINUE
100 CONTINUE
ENDIE

KANAL=2, HLEN( HORIZONTAL LENGTH ) FIXED
PARAMETER-1 VLEN = KVMIN, KVMAX, KVDEL
PARAMETER-2 VILEN = K1MIN, K1MAX, KI1DEL
PARAMETER-3 THETA = KTMIN, KTMAX, KTDEL

I¥ (KANAL.EQ.2) THEN
WRITE(10,620) HLEN
620 FORMAT(’ H(mm)=",F7.1,” Fixed ,11X,

++ + +

+ *Stress Evaluat. by MITI 501°,/,

+ > lease V(mm) V1{(mm) Theta Nozzle Elbow(l)’,
+ ? glgoE(Z) Elbow(3) Elbow(4) Elbow(5} Pipe.Med’,
+ ? 0

)
DO 200 KV=KVMIN,KVMAX, KVDEL
VLEN=REAL(KV)
DO 210 K1=KIMIN,K1MAX,KIDEL
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IF(K1.GT.KV) GO TO 200
VILEN=REAL(K1)
DV = DELV + VILEN*ALPHA2%DTEMP
VE =-( DV - VLEN«DTEMP*ALPEA1 )/2
DO 220 KT=KTMIN,KTMAX,KTDEL
THETA=REAL(KT)
TH=PAI*THETA/180
IF(THETA.EQ.90.0) THEN
XL1= HLEN/2 - RELB
Eﬁgg: VLEN/2 - RELB
XL1= HLEN/2 - VLEN/(2%TAN(TH)) - RELB*TAN(TH/2)
E§%%§ VLEN/(2xSIN(TH)) - RELB*TAN(TH/2)
IF( XL1.LT.DOUT ) GO TO 220
IF( XL2.LT.(DOUT/2) } GO TO 220
IF( (HLEN-XL1-RELR-DOUT/2).LT. DOUT ) GO TO 210
ICASE=ICASE + 1
CALL SOLVE( KANAL )
CALL ST501( KANAL, UE, VE )
WRITE(10,621) ICASE,KV,K!,KT,ST

621 FORMAT(417,8F10.3)
220 CONTINUE
210 CONTINUE
200 CONTINUE

ENDIF

KANAL=3, VILEN( VERTICAL LENGTH UNDER LIQUID ) FIXED

PARAMETER-1 THETA = KTMIN, KTMAX, KTDEL
PARAMETER-2 HLEN = KHMIN, KHMAX, KHDEL
PARAMETER-3 VLEN = KVMIN, KVMAX, KVDEL

IF(KANAL.EQ.3) THEN
WRITE(10,630) VILEN

630 FORMAT( V1(mm)=",F7.1," Fixed ,11X,

R

*Stress Evaluat. by HITI 501°,/,
> JTcase Theta H{(mm) V(mmn) Nozzle Elbow(1)’,
> Elbow(2) Elbow(3) Elbow(4) Elbow(5) Pipe.Med,
> MNod.Eval’)
DO 300 KT=KTMIN,KTMAX,KTDEL
THETA=REAL (KT)
TH=PAI*THETA/180
DO 310 KH=KHMIN, KHMAX, KHPEL
HLEN=REAL(KH)
UE= ( DH - HLEN*DTEMP*ALPHA1 )/2
DO 320 KV=KVMIN, KVMAX, KVDEL
VLEN=REAL{KV)
IF(VLEN.LT. VlLENg G0 TO 320
IF(THETA.E§.90.0) THEN
XL1= HLEN/2 - RELB
EE%%: VLEN/2 - RELB
XL1= HLEN/2 - VLEN/(2%TAN(TH))} - RELB%TAN(TH/2)
Eﬁ%?; VLEN/{2«SIN(TH)) - RELB%TAN(TH/2)
IFg XL1.LT.DOUT ) GO To 320
IF( XL2.LT.(DOUT/2) ) GO TQ 320
IF( (HLEN-XL1-RELB-DOUT/2).LT. DOUT )} GO TO 310
ICASE=ICASE + 1
VE =-( DV - VLENs*DTEMP*ALPHA1 )/2
CALL SOLVE{ KANAL )
CALL ST50i{ KANAL, UE, VE )
WRITE(10,631) ICASE KT,KH,KV, ST

631 FORMAT(417,8F10.3)
320 CONTINUE
310 CONTINTUE
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300 CONTINUE
ENDIF

C
CLOSE(10, STATYS="KEEP’ )
TOP
c END
c SUBROUTINE SOLVE{ KANAL )
COMMON / GEOM / %L1, XL2, RELB, TH, CK , EA, EI
c COMMON / COMP / F11, F12, F22, Si1, 812, 822
8 ELBOW GEGMETRICAL PARAMETERS FOR CALC. FLEXIBILITY
C = COS(TH)
S = SIN(TH)
TH2= 2%TH
Cl = TH/2 + SINETHZ%/4
C2 = TH/2 - SIN(TH2)/4
.03 = Sxx2/2
C4 =8 - TH«C -
Co=C + THxS - 1.0
cé = TH - 3. 0*81N§TH2;/4 + TH*COS(THzglz
7 = TH + 3.0«SIN(TH2)/4 - THxCOS{TH2)/2-2%8
o £8 = -0.25 + C - TH*SIN(TH2)/2 - 3.0%COS(THZ2)/4
C CALC. TOTAL FLEXIBILITY MATRIX
C
F11 = { XL} + C1+RELB + XL2%Cxx2 }/EA
+  + XL1kx( XL2%S + RELB*(1.0-C) )#x2/FI
+  +{ C6%CK+RELB%%3 + 2+XL2%C4*CK+RELB*%2%S
+ + XL2xx2xS*x2x{ CHK*RELBxTH + XL2/3 ) )/EI
F12 = ~( C3%RELB + XL2#CxS )/EA
+  + XLIx( XL1/2 + XL2xC + RELBxS )x( XL2%S + RELBx(1.0-C) )/EI
+  +( C8%CK+#RELB%%3 + XL2*CK+RELBkx2%( C4xC + C5%S ) :
+ + XL2%x2xCx3%( CK+RELB*TH + XL2/3 ) )/EI
F22 = ( C2*%RELB + XL2%Sxx2 )/EA
+ 4 XL1x( XL2%C + RELB#S }xx2/EI
+ 4+ XL1%23/3 + XL1xx2%( XL2%C 4+ RELBx%S ) J/EI
+  +( CT#CK#*RELB¥%3 + 2xXL2%CH*CK+RELB*%2%C
+ + XL2%#2%Cxx2x( CK+RELBxTH + XL2/3 ) }/EI
C .
g CALC. TOTAL STIFFNESS MATRIX
DETF = F11%F22-F12%%2
S11 = F22/DETF
812 =-F12/DETF
c 822 = F11/DETF

IF( KANAL.EQ.0 ) THEN
WRITE(10,600) F11,F12,F22
WRITE(10,610) S11,812,522
ENDIF

600 FORMAT(’ f11,f12,f22 ’,1P3E12.3g
610 FORMAT( k11,k12,k22 °,1P3E12.3

¢
RETTURN
END
SUBROUTINE ST501( KANAL, U, V )}
DIMENSION XL(21), AN{21), AX(21), SH(21), XM(21), $8(21)
COMMON / GEOM / XL1, XL2 RR, TH, CK, EA, EI
COMMON / COMP / F11, F12, FZZ G11, G612, G22
c COMMON / CH01 / Z, C1, , SPR, YH(T), ST(8)
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MOME
c

XF
X6 =

YM(7)

i

YM(

YM

NT

COS(TH)

SIN(TH)

G11x0 + G12xV
GlZ*U + G22%V

( M(6

& -XFxRR*
6 }-XFxRR*

%

(XF*S+XG*C)*XL2
;—XF*RR*(COS

COSEO 5%TH)-C
COS(.25%TH)~C

YHM(

6)
5)
YM(4;
(3
2
YM(I;

Y
™
i
M
YM(2)-XGxXL1

STRESS EVALUATION BY MITI-501

ST(1)=
DO

SPR+ABS(YM(1))/Z

1=2,6

ST(1)=C1%SPR+C2*ABS(YN(I)) /2

ENDDO
ST(7)=

STEND=AMAX1(ST(2),ST(6))

SPR+ABS{YM(7))/1Z

XGxSIN(ARAD
+ XGxCOS{ARAD
YH(6) — XF#RR*{COS(ARAD)-C) + XG#RR*(SIN(ARAD)-S)

IF(STEND.GT.ST(4)) THEN

ELEE(s) {STEND+8T(4))/2
ST(8)=ST(4)

ENDIF

KANAL=0 , DETAILED CALCULATION

TF(KANAL.NE.0) GO TO 99

B g

AN%I; = 0.0

XL(I) = {I-1)%DX1

AX(I) = XF

sa%x; = XG

XM(1} = YM(1) + XL(I)*XG

Eﬁﬁ%& = SPR + ABS(XM(1))/Z

DTH = TH/10

D0 1=6,16 - - -

ARAD = (I-6)xDTH

AN(I) = 57.29578E0%ARAD

XL{I) = XL1 + BR®ARAD

AX(1) = XF*COS(ARAD}

335418) = X{‘l*SIN(ARAD

Eﬁﬁ%é = C1%SPR + C2xABS({XM(1))/Z

DX2 = XL2/4

D0 I=17,21

AN%I; = AN(16)

XL(I Elﬁ) + (I-17)%DX2

Axgl = AX(16

SH(I) = SH(16

XMEI; = (21-1)%¥M(6)/4.

SS(I) = SPR + ABS(XM(I))/Z

ENDDO

WRITE(IO,BOO% XF, X6

WRITE(10,601) XL

WRITE(10,602) AN

WRITE(10,603) AX

WRITE£10,604) SH

WRITE(10,605) XM

3+XG*RR* (SIN
+XG*RR*(SIN

gﬁ)-XF*RR*(l .0-C)-XGxRR*3

¢

75%TH)-C ) +XG#RR*( SIN( . 754TH

0. 5*TH%
25%TH)-

-5)
&



C

JNC TN9400 2000-049

WRITEEIO,GOﬁg'SS
WRITE(10,607) ST(1),ST(8)

600 FORMAT(’ Force(F,G) ’,1P2E12.3)
601 FORMATg’AXial Length’ ,21F12.1)
602 FORMAT(’ Axial Angle ’,21F12.1)
603 FORMATE’AxiaI Force ’7,1P21E12.3)
604 FORMAT(’ Shear Force ’,1P21E12.3
605 FORMATE’Moment.Y *,1P21E12.3
606 FORMAT(’ Stress-501 ’,21F12.3)
607 FORMAT(’ Nozzle,Elbow’ ,2F12.3)

99 CONTINUE
RETURN
END
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Bin00. txt (GEZ A7 00H)

Theta, H
vV, V1
L1, L2

Total (DH,DV)
Elastlc(u, )
Elbow(h,X,k)
Elbow(C1,62)
fll,flz,f22
k11,k12,k22
Force(F,G)
Axial Length
3042.9
Axial Angle
45,0
Axial Force
-1.273E+05
Shear Force
6.948E+04
Moment.Y
7.182E+07
Stress-b01
76.515
Nozzle,Elbow

90.0
6000.0
2284.300
-61.707
~52.126
.0681
1,484

3.333E-03 6.
5.809E+02 -1.
-4.091E+04 1.

.0
3194.5
.0
54.0

-4.091E+04 -4,
-1.366E+05 -1
1.392E+05 1.
4_871E+04 2.
-3.296E+08 -2.
8.080E+07 8.

30.223
85.996
30.223

6500.0
3000.0
2034.800
25.531
6.871
703.9380
11.691
051E-04
547E+03
392E+05
571.2
3346.1
0

63.0
091E+04
.426E+05
392E+05
673E+04
601E+08
693E+07
23.043
92.047
82.547

BinO01l. txt (&1 710H)

H{mm)= 6500.0
Icase Theta

OO 0O —~J OO Nk L& DD =
(]
o

[y

Fixed
V(mn) VI(mm)
3000 1000
3000 1500
3000 2000
3000 2500
3000 3000
3500 1000
3500 1500
3500 2000
3500 2500
3500 3000

Stress
Nozzle
61.297
55.432
49 587
43,703
37.838
54.469
48.845
43.220
37.596
31.972

23.7456

2.273E-04
8.519E+03

1142.4
3497.7

.0

72.0
-4,091E+04
-1.450E+06
1.392E+05
4.099E+03
-1.706E+08
8.887EH07
15.863
94.520

Evaluat,
Elbow(1)
24,281
32,438
40.616
48.793
56,971
5.331
13.867
22.403
30.939
39.475

1713.6
3649.3

.0

81.0
-4.091E+04
-1.439E+05
1.392E+05
-1.863E+04
~9.109E+07
8.7T7TE+07
8.683
93.354

22
38

-4.091

84.8
00.9
0
90.0 :
E+04 -4.0

-1.392E+06 -1.3
1.392E+05 1.3
-4,091E+04 -4.0
-1.160E+07 -1.1
8.324E+07 8.3

1,
88.

by MITI 501

Elbow(z) Elbgw(S) Elbow(4)

126.7

125. 967
125.232
124.496
123.760
96.693
96.635
96.577
96.520
96.462

174.233
167.639
161.046
154.451
151.190
146.160
139.129
133.099
127.069

503
578

178.392

169.887
161.381
162,875
144.370
160.526
152.063
143.581
136.109
126,636

2284.8
3800.9
.0
90.0

2436.4
4309.6
9.0
90.0

91E+04 -6.218E+04
92E+05 -1.392E+05
92E+05 1.311E+05
91E+04 -4.091E+04
60E+07  8.929E+06
24E+07  6.243E+07

12.923
7.974

10.104
6.094

2588.0
4818.3
18.0

90.0
-8.191E+04
-1.392E+05
1.197E+05
-4.091E+04
2.T98E+07
4.162E+07
30.220
4.215

Elbow(5) Pipe.Med Mod.Eval
.455

119,770 180.827
113.590 .455 174,233
107.411 .45  167.639
101.231 .456  161.045
95.0562 .450 154,451
123.279 .455  151.190
116.267 .405 145,160
109.254 .455 139,129
102.242 .469  133.099
95.230 .455  127.069

2739.6
5327.0
27.0

90.0
-9,963E+04
-1.382E+05
1.054E+05
-4,001E+04
4,508E+07
2.081E+07
48.280
2,335

2891.3
6835.7
36.0

90.0
-1.149E+405
-1.392E+05
8.854E+04
-4.0915+04
5.982E+07
0.000E+00
63.839
.4b5

670-0002 006NL ONI



3500
4000
4000
4000
4000
4000
4000
4000
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
5000
5000
5000
5000
5500
5500
5500
5600
5500
5500
5600
5500
5500
5500
6000
6000
6000
6000
6000
6000

3500
1000
1500
2000
2600
3000
3600
4000
1600
1500
2000
2500
3000
3500
4000
4500
1000
1500
2000
2500
3000
3500
4000
4500
5000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
1000
1500
2000
2600
3000
3500

26.347
50.997
45,546

40.096.

34.646
29.195
23.745
18.294
49.451
44.133
38.814
33.496
28.178
22.860
17.541
12.223
49.092
43.878
38.665

33.451

128.237

23.024
17.810
12,596
7.383
49.506
44,378
39.250
34.122
28.994
23.866
18.738
13.610
8.482
3.354
50.447
45,391
40.335
36.279
30.223
25.167

48.011
10.218

1.449

8.672
17.442
26.211
34,981
43.750
21.858
12.929

3.999

6.282

15.211
24,141
33.070
42,000
31.986
22.942
13.899

4.856

5.539
14,582
23.625
32.668
41.712
41,153
32.026
22.900
13.774

4.648

5.829
14,955
24.082
33.208
42.334
49.674
40.486
31.298
22.111
12.923

3.736

96.404
76.443
76.860
77,276
77.693
78.109
78.526
78.942
61.763
62.518
63.282
64.046
64.811
65.575
66.340
67.104
50.477
51.507
52.537
83,567
54.597
86.627
56.657
97.687
58.718
41,428
42.667
43.906
45.146
46.386
47.624
43.864
50,103
51,343
52.582
33.901

" 35.310

36.719
38.127
39.536
40.945

121.038
131.424
125.820
120.216

114.613

109.009
103.405
97.801
117.654
112.383
107.111
101.839
96.567
91.296
86.024
80.762
107.739
102.733
97.727
92.722
87.716
82.710
77.704
72.698
67.693
100.422
95.635
90.848
86.061
81.274
76.487
71.700
66.913
62.125
57.338
94.928
90.325
85.722
81.119
76.515
71.912

118.164
147.704
139.329
130.955
122.580
114.206
105.832

97.457
138.686
130.426
122.166
113.906
105.646

97.386

89.126

80.866
132.434

124.289.

116.143
107.998
99,852
91.707
83.561
75.416
67.270
128.201
120.165
112,129
104.094
"96.058
88.022
79.986
71.951
63.915
55,879
125.4686
117.534
109.601
101.669
93.737
85.804

88,218
122.804
115.331
107.857
100.383

92.909

85.436

77.962
121.647
113.902
106.156

98.410

90.666

82.919

75.174

67.428
120.802
112.891
104.980

97.070

89.159

81.248

73.337

65.426

57.516
120.535
112,523
104.511

96.499

88.487

80.475

72.463

64.451

56.439

48,426
120.867
112.795
104.722

96.650

88.578

80.505

. 465
.455
.455
.455
.455
.455

.455
.455
.455
.455
.455
.4b5
.4b5
.455
.455
.455
.455
.455
.4565
.455
.4b5
.455
.455
.4556
.455
.4b5
.4b5
.455
.455
.455
.455
.455

.455
.455
.455
.45%5
.455
.455
459

121.033
131.424
125.820
120,216
114.613
109.009
103.405
97.801
119.651
113.142
107.111
101.839
96.567
91.296
86.024
80.752
114.27%
107.812
101.354
94.896
88.437
82.710
77.704
72.698
67.693
110.473
104.079
97.679
91.280
84.880
78.481
72.081
66.913
62.126
87,338
107.898
101.560
85,222
88,884
82.5b47
76.209
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6000
6000
6000
6000
6000
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
8000
8000
8000

4000
4600
5000
8500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1600

2000

2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500

4000.

45600
5000
5600
6000
1000
1500
2000

20.111
15.056
10.000

4,944

1.023
51.759
46.765
41.771
36.778
31.784
26.790
21.796
16.802
11.808

6.814

1.820
63.341
48,401
43.462
38.522
33.583
28.643
23.704
18.764
13.824

- 8.885

3.945
55,122
50,230
45.339
40.448
35.557
30.666
25.775
20.884
15.993
11.102

6.211
97.063
92.2056
47.358

6.803
15.991
26.178
34.366
43.554
67.740
48.506
39.272
30.039
20.806
11.571

2.338

8.247
17.481
26.714
35.948
65.471
56.203
46,935
37.667
28.399
19,130

9.862

.77
10.025
19.294
28.562
72.950
63.655
54.361
45,067

35.773

26.479
17.185

7.891

2.754
12.048
21.342
80.229
70.916
61.603

.762
45.170
46.579
47.988
27.458
29.007
30.555
32.104
33.652
36.201
36.749
38.298
39.846
41.39%
42.943
21.811
23.477
26.143
26.809
28.475
30.141
31.807
33.474
35.140
36.806
38.472
16.762
18.529
20.295
22.062
23.829
25.595
27.362
29.128
30.895
32.662
34.428
12.175
14.029
15,882

67.309
62.706
58.103
53.500
48.897
90.754
86.309
81.863
77.418
72.973
68.527
64.082
59,637
55.191
50.746
46.301
87.563
83.255
78.947
74,639
70.332
66.024
61.716
57.408
53.100
48.792
44.484
85.119
30,933
76.747
72.560
68.374
64.188
60.002
55.815
51.629
47.443
43.256
83.265
79.177
75.100

7.

69.

62.

o4.

46,
123.
118.
108.
100.
521
.685
.850
016
.179
.344
.508
127
.383
.638
.894
.150
405
.661
917
172
.428

45

123.
115.
107.
100.
92.
84.
77,
69.
61.
o4.
46.
123.
115,
108.

872
939
007
074
142
863
027
192
356

684
067
408
750
092
433
775
116
458
799
141
482
540
963
385

72.433
64.360
56.288
48.216
40.143
121,743
113.638
105.532
97.426
89,321
81.216
73.110
65.004
56.898
48.793
40.687
123.088
114,968
106.848
98.728

- 90,608

82.487
74.367
66.247
58.127
50.007
41,887
124.827
116.706
108.585
100,464
92.343
84.221
76.100
67.979
59.858
51.736
43.615
126.897
118.784
110.671

.455
.455

.455
.455
. 455
.455
.465
.455
.455
.455
.4b5

.455
.456
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.4565
.4585
. 485
.455

-455
455
-455

.455
.455
.455
.455

69.871
63.533
58.103
53.500
48,897
106.249
99.973
93.698
87.422
81.147
74.871
68.596
62.320
56,045
50.746
46.301
105.325
93.111
92.897
86.684
80.470
74.256
68.042
61.828
55.614
49.400
44,484
104.973
98.820
92.666
86.512
80.358
74.205
68.051
61.897
56.743
49.590
43.436
105.076
98.981
92.886

6¥0-000¢ 00¥6NL ONf



8000
8000
8000
8000
8000
8000
8000
3000
8500
8600
8500
8500
8500
3500
8500
8500
3500
8500
3500
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500

2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5600
6000
1000
1500
2000
2500

3000

3600
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500

4000 -

4500
0000
5500

6000

- 42,511

37.663
32.816
27.968
23.121
18.274
13.426

8.579
59.099
54.291
49.484
44.676
39.869
35.061
30.254
26.446
20.639
15.832
11.024
61.234
56.463
51.692
46.921
42.151
37.380
32.609
27.839
23.068
18.297
13.526
63.437
58.701
53.964
49,227

44,491

39.754
35.018
30.281
25.545
20.808
16.072

52.290
42.9717
33.663
24,350
15.037
5.724
4,940
14,264
87.350
78.023
68.696
09.369
50.042
40,715
31.388
22.061
12.734
3.407
7.271
94.340
85.003
75.667
66.330
56.994
47.657
38.321
28.986
19.648
10.312
975
101.220
91.877
82.9535
73.192
63.850

54.508

45,165
35.823
26.480
17.138

7.795

17.736
19.589
21.443
23.297
25.160
27.004
28,857
30.711

7.951

9.880
11.810
13.740
15.669
17.599
19.529
21.458
23.388
25.318
27.247

4.016

6.013

8.010
10.006
12.003
14.000
15.997
17.994
19,991
21.988
23.985

1.036

2.372

4.429

6.485

8.542
10.598
12.656
14,713
16.770
18.826
20.883

71.022

66.945
-62.867

68.790
04.712
50.634
46.557
42.479
81.846
77.867
73.888
§9.908

65.929

61.950
67.971
53.992
50.012
46.033
42.054
80.801
76.911
73.022
69.132
65.243
61.353
57.464
53.574
49.685
45.795
41.906
80.048
76.241
72.434
68.627
64.820
61.013
57.206
53.399
49.592
45.785
41.978

100.808
93.231
86.654
78.076
70.499
62.922
95.344
47.767

124,437

116,937

109,437

101.937
94.437
86.937
79.436
71.936
64.436
56.936
49.436

125.676

118.250

110.823

103.396

95.970 .

88.543
81.116
73.690
66.263
58.836
51.410
127.192
119.835
112.479
105,123
97.766
90.410
83.064
76.697
68.341
60.985
63.628

102.559
94.446
86.333
78.220
70.108
61.995
53.882
45.770

129.240

121.143

113.046

104.949
96.852
88.755
80.658
72.561
64.464
56.366
48.269

131.811

123.735

115.659

107.583
99.507
91.431
83.355
75.278
67.202
59.126
51.060

134,570

126.519

118.468

110.417

102.366
94,315
86.264
78.213
70.162
62.111
54.060

.455
.455
.455
.455
.455

.455
.455
.455
.455
.455
.45b
.455
.455
.455
.455
.455
.4556
.465
.455
.455
.455
.455
.4b5
.455
.455
.465
.455
.455
.455
.455
.489
.4b5
.455
.455
.456
.455
.455
.455
.455
.4b5

86.790
80.695
74.600
68.505
62.410
56.315
50.220
44.124

105.543
99.505
93.467
87.429
81.391
75.352
69.314
63.276
57.238
51.200
45.162

106306

100.323
94.340
88.357
82.375
76.392
70.409
64.426
58.443
52.461
46.478

107.309

101.380
95.451
89.522
83.593
77664
71.735
65.806
59.877
53.948

- 48.019
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134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
148
150
181
152
153
154
156
156
157
158
1569
160
161
162
163
164
165
166
167
168
169
170
17
172
173
174

10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
3500
3500
3500
3500
3500
3500
4000
4000
4000
4000
4000
4000
4000
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
5000
5000
5000
5000

1000

1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2600
3000
3500
1000
1500
2000
2500
3000
3500
4000
1000
1500
2000
2500
3000
3500
4000
4500
1000
1500
2000
2500
3000
3500
4000
4500
5000

65.694
60.990
56.285
51.581
46.876
42.171
37.467
32.762
28.058
23.353
18.649
31.520
26.888
22.256
17.624
12.992

8.360
25.488
21.215
16.943
12.671

8.398

4.126

1.067
22.214
18.211
14.208
10.208

6.203

2.200

2.714

6.717
20.490
16.700
910
.121
.331
.04l
.159
.948
10.738

—
SO OO DN

108.006
98.660
89.3156
79.969
70.624
61.278
91.933
42.587
33.242
23.896
14.551
35.190
42.431
49.671
56.912
64.153
71.393
27.498
34.522
41,546
48.570
55.594
62.617
69.641
21.176
27.949
34.721
41.493
48.265
95.037
61.809
68.581
15,710
22.218
28.726
35.234
41.742
48,250

.54.758
61.266
67.774

4,545
2.435
1,027
3.138
9.249
7.359
9.470

11.581
" 13.691

15.802
17.913
94.960
94.507
94.054
93.601
93.143

. 92.695

75.572
75.608
76.644
75.679
75.715
75.751
75.786
62.421
62.756
63.091
63.425
63.760
64.095
64.430

64.765

52.892
53.412
53.932
54.451
54,971
55.491
06.011
06.531
67.061

79.533
76.802
72.072
68.341
64.611
60.830
57.150
53.419
49.689
45,0958
42.227
123.972
118.299
112.6827
106.954
101.281
95.608
101.978
96.989
91.999
87.009
82.019
77.029
72.039
87.206
82.726
78.246
73.766
69.286
64.806
60.325
96,845
76.823
72.737
68.650
64.564
60.477
56.391
52.304
48.217
44,131

128.932
121.644
114.355
107.066
99,777
92.488
85.199
77.910
70.621
63.332
56.043
116.243
108.901
101.559
94.217
86.875
79.533
101.271
94.255
87.238
80.221
73.205
66.188
59.172
90.419
83.740
77.060
70.381
63.701
57.022
50.343
43.663
82.569
76.207
69.846
63.485
57.124
50. 762
44.401
38.040
31.679

137.483
129.461
121.438
113.416
105.383
97.370
89.348
81.3256
13.302
65.280
57.257
73.367
68.250
63.134
58.018
52.901
47.785
73.596
67.970
62.344
56.717
51.091
45.466
39.839
71.398
65.588
59.779
63.969
48,159
42,350
36.540
30.730
68.942
63.107
67.272
61.437
45,602
39.767
33.932
28.097
22.262

108.508
102.632
96.755
90.878
85.002
79.125
73.249
67.372
61.496
65.619
49,742
123.972
118.299
112.627
106.954
101,281
95.608

101.978

96.989
91.999
87.009
82.019
77.028
72.039
87.206
82.726
78.246
73.766
69.286
64.806
61.067
62.213
76.823
72.737
68.650
64.564
60.477
56.391
63.531
54.742
65.952
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176
1786
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
206
206
207
208
209
210
211
212
213
214
2156

106
105
106
105
106
105
105
105
106
105
105
105
105
105
105
106
105
105
105
105
106
105
105
106
105
105

- 105

105
106
105
106
105
106
106
105
105
105
1056
105
106
105

5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6500

6500

6500
6500
6500
6500
6500
6500
6500
6500
6600
7000
7000
7000
7000
7000
7000
7000
7000
7000

1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000

et et DN s [ e — e — =
Lo OO WO~ N OO O N OO N OO RN = ONCo

19.
.076
12.
.849
.236
.622
.902
.515
.128
. 742
.465
.003
.540
077
.614
.161
.222
.685
.148
611
073
.613
282
951
.620
.289
.958
.283
.614
945
276
.606
.003
790
877
. 364
.161
.938
726
.398
.611

689
462

10.864
17.106
23.349
29.591
35.833
42.07%
48.317
64.559
60.801
67.043

12.497
18.477
24.457
30.437
36.417
42.397
48.377
54,357
60.337
66.317

2.584

14.043
19.768
25.483
31.217
36.942
42.666
48,301
94.116
59.840

2.305

4,523
10,000
15.478
20.955
26,433
31.910
37.387
42.865

45.641
46,274
46.907
47,540
48,173
43.806
49.440
90.073
90.706
51.339
39.920
40.619
41.319
42.018
42.717
43.417
44,1186
44.815
45.514
46,214
46.913
35.283
36.016
36.750
37.484
38.218
38.952
39.686
40.419
41.153
41.887
42.621
31.447
32.193
32.940
33.687
34.433
35.180
36.926
36.673
37.419

69.258
65.485
61.712
57.939
54,165
50,392
46.619
42.845
39.072
365.299
63.588
60.071
56.553
53.036
49.519
46.002
42.484
38.967
35.450
31.933
28.415
59.241
56.938
52.634
49,331
46.028
42.725
39.422
36.119
32.816
29.512
26.209
55.848
92.728
49.607
46.486
43.365
40.244
37.124
34.003
30.882

76.846
70.777
64.709
58.641
92,672
46.504
40.436
34.368
28.299
22.231
72.639
66.839
61.039
55.239
49,439
43.639
37.839
32.039
26.239
20.439
14,639
69.527
63.973
58.420
52.866
47.312
41.759
36.205
30.651

25,097

19,544
13.990
87.217
61.890
56.563
51.236
45,909
40.582
35.2565
29.929
24.602

66.838

95.461

58 467
52.913
47.359
41.806
36.252
30.698
25.145
19.591
14,037
8.484
63.208
87.791
52.374
46.957
41.541
36.124
30.707
26.290
19.874

.455
.455
.455
.455
.455
.455
.4b5
.455
.455
.455
.4bb
.455

455
455
.455
455
455
455
455
455
455
455
.455
455
455
455
455
455
455
.455

.4b5
.455
.455
.4b5
.4b5
.455
.465
.455
.455

69.258
65.485
61.712
57.939
54,165
50.392
47.468
48.702
49,937
51.171
64.397
60.071
56.553
53.036
49.519
46.002
42.484
43.872
44,904

. 46.135

47.366
61.630
67.202
52.774
49,331
46.028
42.725
39.422
39.393
40.603
41.814
43.025
59.528
55.259
50.990
46,722
43.365
40.244
37.124
35.695
36.873
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216
217
218
219
220
221
292
223
224
295
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

105
105
105
105
105
105
106
105
105
105
105
105
105
105
105
105
105
105
105
106
105
106
105
105
105
105
105
105
105
106
105
1056
105
105
105
105
105
105
106
105
106

7000
7000
7500
7500
7500
7500
7500
7500
7500
7500
7600
7500
7500
8000
8000
8000
8000
8000
8000
3000
3000
8000
3000
8000
8500
8500
8500
8500
8500
8500
8500
8600
8500
8500
8500
9000
9000
9000
9000
9000
9000

5500
6000
1000
1500
2000
2600
3000
3500
4000
4500
5000
5600
6000
1000
1500
2000
2500
3000

3500

4000
45600
5000
5500
6000
1000
1500
2000
2600
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500

9.824
13.036
20.563
17.447
14.341
11.236

8.130

5.024

1.918

2.098

5.204

8.309
11.415
21.207
18.200
15.193
12.185

9.178
6.171
3.164

.764
3.761
6.769
9.776

21.928

19.012
16.096
13.180
10.264
7.348
4,432
1.516
2.310
5.226
8.142
22.688
19.857
17.027
14.198
11.366
8.535

48.342
53.820
5.517
1.073
6.312
11.551
16.791
22.030
27.269
32.508
37.747
42.986
48.226
8.422
3.412
2.950
7.960
12.970
17.980
22.991
28.001
33.011
38.021
43.032
11.046
6.255
1.464
4.678
9.468
14.259
19,050
23.841
28.631
33.422
38.213
13.411
8.830
4,250
1.682
6.262

- 10.843

38.166
38.912
28.226
28.970
29.714
30,458
31.202
31.946
32.690
33.434
34.178
34.922
35.666
25.491
26.222
26.952
27.683
28.413
29,144
29.875
30.605
31.336

32.066 -

32.797
23.149
23.858
24.568
25,278
25.987
26.697
27.407
28.116
28.826
29.536
30.245
21.130
21.814
22.497
23.181
23.864
24. 548

27,761
24.640°

53.163
50.200
47.237
44.274
41.311

38.348

35.385
32.422
29.459
26.496
23.533
51.013
48.188
45.363
42.539
39.714
36.890
34.065
31.240
28.416
25.591
22.767
49,275
46.573
43.871
41.169
38.467
35.766
33.064
30.362
27.660
24.958
22.256
47.860
45.268
42.676

0.084
37 493
34.901

19.275
13,948
65.501
60.334
55.267
50.150
45.033
39.916
34.799
29.682
24.565

19.447

14.330
64.230
59.308
54.386
49.464
44,542
39.620
34.698
29.775
24.853
19.931
15.009
63.295
58.565
53.816
49.075
44,334
39.594
34.854
30.114
26.374
20.633
15.893
62.616
56.046
53.476
48.906
44,336
39.766

14,457

9.040
62.695
67.421
62.147
46.873
41.599
36.326
31.051
25,777
20.504
16.230

9.956
62.416
57.287
52.168
47.029
41.900
36.771
31.642
26.512
21.383
16.254
11.125
62.318
57.333
52.348
47,363
42.378
37.393
32.408
27.423
22.438
17.454
12.469
62.356
57.513
52.670
47.827
42.984
38,141

6¥0-000¢ 0076NL ONC



257
208
259
260
261
262
263
264
269
266
287
268
269
270
27
272
273
274

275

276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

105
1056
105
105
105
106

105

105
105
105
106
106
106
105
105
105
105
106
106
105
105
105
105
105
105
105
105
120
120
120
120
120
120
120
120
120
120
120
120
120
120

9000
9000
9000
9000
9000
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
10000
10000
10000
10000
10000
10000
10000

/10000

10000
10000
10000
4000
4000
4000
4000
4000

4000

4000
4500
4500
4500
4500
4500
4500
4500

4000
4500
9000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2600
3000
3500
4000
4500
5000
5600
6000
1000
1500
2000
2500
3000
3500
4000
1000
1500

2000 -

2500
3000
3500
4000

. 706
.874
. 867
.697
.528
23.467
20.717
17.967
15.217
12.467
717
967
216
.466
.195
.945
24.254
21.579
18.905
16.231
13.557
10.883
8.208

O"CJO o on

stsms—uhcuo

5.534

2.860
.725
3.399
10.315
6.861
3.408
.956
4.409
7.863

11,316

6.130
3.046
.949
4.033
7.117
10.201
13.285

15.424
20,004
24.585
29.165
33.746
15.537
11.1568
6.778
2.399
3.332
7.711
12.091
16.470
20.850
25.229
29.609
17.443
13.256
9.069
4,881
.694
4,844
9.03]1
13.219
17.4086
21.593
25.780

 49.885

95.690
61.495
67.300
73.105
78.910

45.799

51.107

56.415
61.724
67.032
72.340
77.649

25.231
25.915
26.598
27.282
27.965
19.384
20.038
20.692
21.345
21.999
22.652
23.306
23.960
24.613
25.267
25.920
17.870
18.49]
19.112
19.734
20.355
20.976
21.597
22.21%
22.840
23.461
24.083
73.735
73.484
73.232
72.980
72.728
72.476
72.225
61.071
61.146
61.221
61.296
61.371
61.445
61.520

32.309
29.717
27.125
24.533
21,941
46.702
44,209
41,717
39.224
36.732
34.239
31.746

29.254

26.761
24,268
21.776
45.750
43.348
40.945
38.543
36.141
33.738
31.336
28.934
26.531

24.129

21.727
80.808
76.217
71.627
67.036
62.446
57.855
53.266
66.405
61.496
57.588
53.679
49.771
45.862
41.953

35.196
30.626
26.056
21.486
16.916
62.133
57.722
63.312
48.902
44,491
40.081
35.671
31.261
26.850
22.440
18.030
61.798
57.538
53.278
49,018
44,758
40.498
36.238

31.978

27.718
23.458
19.198
69.207
63.168
57.109
51.061
45.012
38.963
32.915
97.639
92.064
46.489
40.915
35.340
29.765
24.191

33.298
28.455
23.612
18.770
13.927
62.494
57.790
53.086
48.382
43.678
38.974
34.270
29.566
24,862
20.158
15.455
62.706
58.136
53.568
48.999
44,430
39.862
35.293
30.724
26.156
21.587
17.018
42.041
37.806
33.570
29.334
25.099
20.863
16.6238
39.854
35.377
30.900
26.423
21.946
17.469
12.992

455
.455
.4b5
.455
.455
.455
.455
.455
.455
.455
.45%5
.455
.455
.455
.4bb
.455
.455
.455
.465
.455
.455

.455
.455
.455
.455
.455

455
455
.455
.4b5
.455
.455
.455
.455
.465
.455
.455
.455
.455

32.803
29.717
27.125
26.849
27.843
54.598
51.000
47,401
43.803
40.205
36.607
33.008
29.410
26.761
24.749
25.692
04.227
50.742
47.256
43.771
40.286
36,800
33.315
29.829

26.531 -

24.129
23.763
80.808
76.217
71.627
67.168
67.775
68.382
68.990
65.405
61.496
57.588
67.701
58.401
59.101
69.801
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298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
330
336
337
338

120
120
120
120
120
120
120
120
120
120
120
120
120

© 120

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

4500
5000
5000
5000
5000
5000
5000
5000
5000
5000
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500

4500

1000
1500
2000
2500
3000
3500
4000
4500
5000
1000
1500
2000
2600
3000
3500
4000
4500
5000
5500
1000
1500
2000
2500
3000
3500
4000
4500
5000
5600
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500

16,369
3.996
1.185
2.538
5.349
3.161

10,972

13.784

16.596

19.407
2.980

529
3.127
5.726
§.324

10.922

13.520

16.119

18.717

21.315
2.607

27
3.150
5.573
7.997

10.420

12.843

15.267

17.690

20.113

22.537
2.620

.565
2.840
65.116
7.390
9.666

11.940

14.215

16.490

18.765

61.595
52.214
52.463
52.713
52.963
53.213

. 53.462

53.712

" 53.962

54,212
456.594
45.932
46.270
46.609
46.947
47.285

. 47.623

47.961
48 299

8.638
40 415
40.791
4]1.166
41.541
41.917
42.292
42.668
43.043
43.418
43.794
44,169
36.234
36.616
36.997
37.379
37.760
38.142
38.523
38.905
39.286
39.667

38.045
55,179
5].766
48.353
44,940
41.527
38.114
34.701
31.288
27.875
48.043
45.005
41.966
38.928
35.889
32.851
29.812
26.774
23.735
20.697
42.864
40.118
37.373
34.627
31.882
29.136
26.390
23.646
20.899
18.154
15.408
38.986
36.476
33.966
31.4566
28.946
26.437
23.927
21.417
18.907
16.398

18.616
49.615
44,473
39.331
34.189
29.047
23.9058
18.763
13.621

8.479
44,007
39.247
34,487
29.728
24.968
20.208
15.448
10.689

5.929

1.169
40.036
35.613
31.190
26.767
22.344
17.921
13.498

9.075

4.652

1.122

5.545
37.190
33.065
28.940
24.815
20.689
16.564
12.439

8.314

4.188

1.288

8.515
37.013
32.539
28.085
23.591
19.117
14.643
10.169

5.695

1.221
34,567
30.202
25.838
21.474
17.109
12.745

8.381

4.016

1.699

6.063
32.691
28.483
24.275
20.068
15.860
11.662

7.445

3.237

2.322

6.529
10.737
31.329
27.297
23.265
19.233
16,201
11.169

7.137

3.106

2.278

6.310

.4585
.455
.455

.455
455
.455

.465
.456
.455
.455
.455
455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.4b5

.455
.455
.455
.455
.455

.455
.455
.4bb
.455
.455
.455
.455

60.501
65.179
51.766
49.798
50.524
51.250
51.976
52,702
53,428
b4.154
48.043
45.005
44,106
44.820
45.533
46.247
46.960
47.674
48,388
49.101
42.864
40.118
39.463
40.142
40.821
41.500
42.179
42.858
43.537
44,216
44.895
38.986
36.476
36,593
36.2256
36.853
37.490
38.122
38.754
39.386
40.018
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339
340

341

342
343
344
3456
346
347
348
349
350
351
352
353
364
365
356
357
358
369
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

6500
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7500
7500
7500
7500

7500 -

7500
7600
7500
7500
7500
7500
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8500
8500
8500
8500
8500
8500
8500

6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
4500
5000
5500
6000
1000
1500
2000
2600
3000
3500
4000

21.040
2722
4.480

10.918
13.064
15.210
17.356
19.502
.259
227
.15
. 746
778
.809
.841
872
904
.935
.967
733
1.805
.034
.963
.891
.820
.748
677
.605
14,534
.462
.254
.420
.085
.161
.995
.830
7.666

= b
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67.411
26.317
29.790
33.263
36.736
40.208
43.681
47.154
50.627
54,099
57.572
61.045
23.281
26.478
29.675
32.873
36.070
39.267
42.464
45.661
48,859
52.056
56,253
20.553
23.497
26.442
29.387
32.331
35,276
38.221
41.166
44.110
47.055
50.000
18.115
20.8238
23.941
26.254
28.967
31.680
34.393

40.049
32.784
33.152
33.521
33.889
34.258
34.626
34.995
35.363
35,731
36.100
36.468
29.893
30.237
30.580
30.924
31.268
31.612
31.955
32.299
32.643
32.987
33.331
27.444
27.756
28.068
28.381
28.693
29.005
29.317
29.630
29.942
30.254
30.566
25.353
20.630
25.907
26.184
26.461
26.738
27.016

13.888
36.009
33.693
31.378
29.062
26.747
24,431
22.116
19.800
17.484
15,169
12.853
33.677
31.525
29.373
27.220
25.068
22.915
20.763
18.611
16.458
14,306
12.153
31.821
29.807
27.794
26.781
23.768
21.756
19.742
17.729
15.716
13.703
11.690
30.321
28.4238
26.536
24.643
22.751
20.858
18.966

5.413
35.128
31.268
27.408
23.548
19.688
15.828
11.968

8.108

4,248

.964

4.824
33.621
29,998
26.376
22.753
19.131
15.508
11.886

8.263

4.641

1.019

3.955
32.510
29.102
25.694
22.285
18.877
15.469

12,061

3.652
5.244
1,836
2.924
31.687
28.472
26.258
22.044
18.830
15.616
12.401

10.342
30.377
26.526
22675
18.824
14.973
11.121
7.270
3.419
1.783
5.635
9.486
29.737
26.065
92.393
18.720
15.048
11.375
7.703
4.030
-993
4.666
§.338
29.328
95.828
22329
18.829
15.330
11.831
8.331
4.832
1.332
3.518
7.018
29.085
95.751
29.417
19.083
15.749
12.415
9.081

40.650
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380
381
382
383
334
385
336
387
388
339
390
391
392
393
394
395
396
397
398
339
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420

120
120
120
120
135
135
135
135
135
135
136
136
135
135
135
136
136
135
135
135
135
135
135
135

- 135

135
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135

8500
8500
8500
8500
4000
4000
4000
4000
4000
4000
4000
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
5000
5000
5000
5000
5500
5500
5500
5500
5500
5500
9500
5500
5500
5500
6000
6000
6000

4500
5000
5500
6000
1000
1500
2000
2500
3000
3500
4000
1000
1500
2000
2500
3000
3500
4000

4500

1000
1500
2000
2500
3000
3500
4000
4500
2000
1000
1500
2000
2500
3000
3500
4000
4500
5000
2500
1000
1500
2000

9.500

9.959
12.322

37.106
39.819
42.532
45,245
65.056
69.901
74.746
79.591
84,436
89.281
94,126
62.317
66.454
70.591
74.729
78.866
83.003
87.141
91.278
57.930
61.520
65.110
§3.700
72.290
75.880
79.470
83.061
86.651
83.088
56.233
59,377
62.522
65.667
68.811

71.956

75.100
78.245
81.390
48.296
51.066
53.836

27.292
27.569
27.846
28.123
71.240
70. 754
70.268
69.782
69.296
68.809
68.323
58.826
58.734
58,643
58.551
58.460
58.368
58.277
58.185
50.460
50.555
50.650
50.746
50.841
50.936
51.031
51.126
51.221
44,225
44.402
44.580
44.757
44,935
45.112
45.290
45 .467
45.644
45.822
39.287
39.492
39.696

17.073
15.181
13.288
11.396
63.663
59.376
55,087
50.799
46.511
42.223
37.936
47.578
44,170
40,763
37.356
33.049
30.541
27.134
23.727
37.906
35.086
32.266
29.444
26.624
23.803
20.982
18.162
15.341
31.639
29,231
26.823
24.415
22.007
19.599
17.192
14.784
12.376

27.336
95.232
23.129

9.187
6.973
2.759
1.806
44,879
39.600
34.321
29.042
23.763
18.485
13.206

32.364

27.671
22.979
18.286
13.594
8.902
4.209
1.834
24.500
20.325
16.151
11.976
7.802
3.627
1.898
6.073
10.247
19.571
15.832
12.092
8.352
4.612
.873
4,218
7.968
11.698
15.438
16.469
13.094
9.719

.455
.455
.455
.455
.455
.455

.455
.455
.465
.485
.4b5
.485
.465
.4b5
.455
.45
.455
.455
.455
.4b5

.455
.455
.455
.4bb
.455
.455
.4bb
.455
.455
.455
.455
.455
.46

455
JAEG
455

.455

27.090
27.500
27.910
28.320
64.360

64.638 -

64.917
65.195
65.474
66.762
66.031
54,947
55.312
55.677
56.042
56.407
56.772
57.137
57.502
47.918
48.303
48.688
49.072
49.457
49.842
50.226
50.611
50.996
42,363
42.732
43.100
43.469
43.837
44.205
44.574
44.942
45.311
45.679
37.816
38.149
38.483
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421
422
423
424
425
426
427
428

135
135
135
136
135
135
135
135

6000
6000
6000
6000
6000
6000
6000
6000

2600
3000
3500
4000
4500
5000
5500
6000

13.246
14,897
16.549
18.200
19.862
21.503
23.154
24.806

Bin02. txt (BE¥ A 720H)
6500.0 Fixed

H{mm)=
Icase

V(mm) V1{mm)
3000 1000
3000 1500
3000 2000
3000 2500
3000 3000
3500 10600
3500 1000
3500 1500
3500 1800
3500 2000
3500 2000
3500 2500
3500 2500
3500 3000
3500 3000
3500 3500
3500 35800
4000 1000
4000 1000
4000 1000
4000 1000
4000 1500
4000 1500
4000 1500
4000 1500
4000 2000
4000 2000

Stress
Nozzle
61.297
55.432
49,567
43.703
37.838
54.469
31.520
48.845
26.888
43.220
22.256
37.596
17.624
31.972
12.992
26.347

8.360
50.997
25.488

- 10.315

.b48
45,546
21.215

6.861
3.198
40.096
16.943

56.607
69.377
62.147
64.917
67.688
70.458
73.228
75.998

Evaluat.
Elbow(1)
24.261
32.438
40.616
48.793
56.971
5.331
35.190
13.867
42,431
22.403
49.671
30.939
h6.912
39.475
64.153
48.011
71.393
10.218
27.498
49,885
65.056
1.449
34.522
55.690
69.901
8.672
41.546

39.901
40.106
40.310
-40.5615
40,719
40.924
41.129
41.333

by MITI
Elbow(2)
126.703
125.967
125.232
124.496
123,760
96.693
94.960
96.635
94.507
96.57T7
94,064
96.520
93.601
96.462
93.148
96.404
92.695
76.443
75.572
73.735
71.240
76.860
75.608
73.484
70.754
77.276
75.644

21.026
18.923
16.820
14,717
12.614
10.511

8.408

6.305

501

Elbow(3)

180.827
174,233
167.639
161.045
154.451
151.190
123.972
145,160
118.299
139.129
112,627
133.099
106.954
127.069
101,281
121.038

95.608
131.424
101.978

80.808

63.663
125.820

96.989

76.217

69.375
120,216

91.999

6.344
2.969
1.757
5.132
8.507
11.882
15.257
18.632

Elbow(4)
178.392
169,887
161.381
152,875
144370
160.526
116.243

162.063

108.901

143,581 -

101.559%
135.109
94.217
126.636
86.875
118.164
79.533
147.704
101.271
69.207
44.879
139.329
94,2595
63.158
39.600
130.955
87.238

.804
3.730
6.912

10.085
13.277
16.460
19.642
22.825

Elbow(5)
119.770
113,590
107.411
101.231

95,052
123.279
73.367
116.267
68.250
109.254
63.134
102.242
58.018
95.230
52.901
88.218
47.785
122.804
73.596
42,041
21.219
115.331
67.970
37.806
18.094
107,857
62.344

-.455
.455
.455
.455
.4b5
.4b5
.455
.455

Pipe.

Med

.455
.455
.465
.4bb
.455

.4b5
.455
.455
.455
.455

.465
.455
.45%
.455
.455
.455
.4565
.45%
.455
.455
.455
.455
.45
.455
-.455

38.816
39.150
39.484
39.817
40.161
40.484
40.818
41.152

Mod.Eval
180.827
174.233
167.639
161.045
154.451
151.190
123.972
145.160
118.299
139.129
112.827
133.099
106.954
127.069
101.281
121.038

8h.608
131.424
101.978
80.808
64.360
125.820
86.989
76.217
64.638
120.216
91.999
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4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500

2000
2000
2500
2500
2500
2500
3000
3000
3000
3000
3500
3500
3500
3500
4000
4000
4000
4000
1000
1000
1000
1000
1500
1500
1500
1500
2000
2000
2000
2000
2600
2500
2500
2500
3000
3000
3000
3000
3500
3500
3500

120

135

105
120
135

105
120
135

105
120
135

106
120
136

105

120
136

105
120
135

105
120
135

106
120
135

106
120
135

105
120

3.408
6.033
34.646
12.671

. 956

8.868

29.195
8.398
4.409

11.703

23.745
4.128
7.863

14,538

18.294
1.067

11.316

17.373

49,451

- 22.214

6.130
5.234
44,133
18.211
3.046
7.997
38.814
14.208
. 949
9.959
33.496
10.205
4.033
12.322
28.178
6.203
7.117
14.684
22.860
2.200
10.201

61.495
74.746
17.442
48.570
67.300
79.591
26.211
55.594
73.105
84.436
34.981
62.617
78.910
89.281
43.750
69.641
84.714
94,126
21.858
21.176
45.799
62.317
12.929
27.949
51.107
66.464

3.999
34.721
b6.415
70.591

6.282
41.493
61.724
74.729
15,211
48.285
67.032
78.866

.24.141

55.037
72.340

73.232
70.268
77.693
75.679
72.980
69.782

. 78.109

75.715

" 72.728

69.296
78.526
75.751
72.476
68.809
78.942
75.786

. T2.226

68.323
61.753
62.421
61.071
58.826
62.518
62.756
61.146
58.734
63.282
63.091
61.221
58.643
64.046
63.425
61.296
58.651
64.811
63.760
61,371
98.460
65.575
64.095
61.445

71.627
55.087
114.613
87.009
67.036
50,799
109.009
82.019
62.446
46.511
103.405
77.029
67.865
42.223
97.801
72.039
53.265
37.936
117.654
87.206
65.405
47.578
112.383
82.726
61.496
44,170
107.111
78.246
57.588
40.763
101.839
73.766
53.679
37.366
96.567
69.286
49.771
33.949
91.296
64.806
45,862

67.109
34.321
122.580
80.221
51.061
29.042
114.206
73.205
45.012
23.763
105.832
66.188
38.963
18.485
97.457
59.172
32.915
13.206
138.686
90.419
57.639
32.364
130.426
83.740
52.064
27.671
122.166
77.060

46,489 -

22.979
113.906
70.381
40.915
18.286
105.646
63.701
35.340
13.594

7.386
57 022
29.765

33.570
14.969
100.383

25.099

77.962

42'350
17.469

71.627
64.917
114,613
87.009
67.168
65,195
109.009
82.019
67.775
65.474
103.405
77.029
68.382
65.752
97.801
72.039
68.990
66.031
119.651
87.206
65.405
54,9047
113.142
82.726
61.496
66.312
107.111
78.246
67.588
90.677
101.839
73.766
57.701
56.042
96.567
69.286
58.401
56.407
91,296
64.806
59.101
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[y -

4500
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
9000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000

3500
4000
4000
4000
4000

4500

4500
4500
4500
1000
1000
1000
1000
1500
1500
1500
1500
2000
2000
2000
2000
2500
2500
2500
2500
3000
3000
3000
3000
3500
3500
3500
3500
4000
4000
4000
4000
4500
4500
4500
4500

135

105
120
136

105
120
136

105
120
135

105
120
135

105
120
135

105
120
135

105
120
135

106
120
135

105
120
135

1056
120
135

17.047
17.541
2.714
13.285
19.409
12.223
6.717
16.369
21.772
49,092
20.490
3.996
7.354
43.878
16.700
1.185
9.404
38.665
12.910
2.5638

11,454

33.451
9.121
9.349

13.504

28,237

5.331
8.161
15.5b5
23.024
1.541
10.972
17.605
17.810
3.159
13.784
19.655
12.596
6.948
16.596
21.706

83.003
33.070
61.809
77.649
87.141
42.000
68.581
82.957
91.278
31.986
15.710
41.513
57.930
22.942
22.218
46.3738
61.520
13.899
28.726
51.243
65.110

4,856
35.234
56.108
68.700

5.539
41.742
60.973
72.290
14,582
48.250
65.838
75.880
23.625
64.758
70.703
79.470
32.668
61.266
75.568
83.061

58.368
66.340
64.430
61.520
58,277
67.104
64.765
61.595
58.185
50.477
52.892
62.214
50.460
51.507
53.412
52.463
50.65%5
92.537
53.932
92.713
50.650
53.567
54.451
52.963
50.746
54.597
54.971
53.213
50.841
65.627
55.491
63.462
50.936
66.657
56.011
53.712
51.031
57.687
56.531
53.962
51.126

.b41
.024
.325
.963
.134
.752
.845
045
3.727
107.
.823
.179
. 906
.733
787
. 766
.086
L7127
.650
.353
.265
722
064
.940
444
716
ATT
027
.624
.710
.391
-114
.803
.704
.304
.701
.982
.698
217
.288
.162

739

8.902
89.126
50.343
24,181

4.20%
80.866
43.663
18.616

1.834

132.434
82.569
49.615
24.500

124.289
76.207
44,473
20,325

116.143
69.846
39.331
16.151

107.998
63.485
34.189
11.976
99.852
57.124
29.047

7.802

91,707
50.762
23.905

3.627
83.561
44,401
18.763

1.898
75.416
38.040
13.621

6.073

. 743
75.174
36.540
12.992

4,121
67.428
30.730

8.515

7.635

120.802
68.942
37.013
14.759
112.891
63.107
32.539
11.249
104.980
57.272
28.065

7.739
97.070
61.437
23.591

4,229
89.159
45.602
19.117

719
81.248
39.767
14.643
4.142
73.337
33.932
10.169

7.652
65.426
28.097

5.695
11.162

56.772
86.024
61.067
59.801
57.137
80.752

62.213

60.501
97.502
114.271
76.823
95.179
47,918
107.812
72.737
51.766
48,303
101.3b4
68.650
49,798
48.688

94.896

64.564
50.524
49,072
88.437
60.477
51.250
49.457
82.710
56.391
61.976
43.842
77.704
53.531
52.702
90.226
72.698
54.742
93.428
90.611
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110
1
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

5000
5000
5000
5000
5500
5500
5500
5500
5500
5500
9600
5500
5500
5500
9500
5500
5500
5500
5500
5500
9500
5500
9500
5500

5500

5500
9500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
9500
5500
5500

5000
5000
5000
5000
1000
1000
1000
1000
1500
1500
1500
1500
2000
2000
2000
2000
2500
2500
2500
2500
3000
3000
3000
3000
3500
3500
3500
3500
4000
4000
4000
4000
4500
4500
4500
4500
9000
5000
2000
5000
5500

90
106
120
135

105
120
135

105
120
136

105
120
135

105

120
136

105
120
135

106
120
135

105
120
136

106
120
135

106
120
135

80

7.
10,
19.
. 755
.506
.689
.980
.162
.378
.076
.529
987
.250
.462
27
.812
122
.849
. 726
.637
.9%4
.236

15,
23.
- 1.622
10.
.287
18.
.902
13.
112
13.
.616
16.
.937
8.
10.
18.
22.
3.

383
738
407

324
462
866
922
738
520
610
119
482
128
717

762
364

41.712
67.774
80.433
86.651
41.153
10.864
37.316
53.088
32.026
17,1086
41.781
06.233
22.900
23.349
46.247
59,377
13.774
29.591
50.712
62.522

4.648
35.833
55.178
65.667

5.829
42.075
59,643
68.811
14.955
48.317
64.109

'71.956

24.082
54.559
68.574
76.100
33.208
60.801
73.040

. 78.245

42.334

58.718
67.061
04.212
51.221
41.428
45.641
45.594
44,225
42.667
46.274
45.932
44,402
43.906
46.907
46.270
44,580
45.146
47.540
46.609
44,757
46.385
48.173
46.947
44.935
47.624
48.806
47.285
45,112
48.864
49,440
47.623
45.290
50.103
50.073
47.961
45.467
61.343
50.706
48.299
45.644
52.5682

67.693
44,131
27.875
15.341
100.422
69,258
48.043
31.639
95.635
65.485
45.005
29.231
90.848
61.712
41,966
26.823
86.061
57.939
38.928
24.415
81.274
54.165
35.889
22.007
76.487
50.392
32.851
19.699
71,700
46.619
29.812
17.192
66.913
42.845
26.774
14.784
62.125
39.072
23.735
12.376
57.338

67.270
31.679
8.479
10.247
128.201
76.846
44,007
19.571
120.165
70.777
39.247

15.832

112.129
64.709
34.487
12.092

104,094
58.641
29.728

8.352
96.058
62.672
24.968

4.612
88.022
46.504
20.208

873
79.986
40.436
165.448

4.218
71.951
34.368
10.689

7.958
63.916
28.299

5.929
11.698
55.879

57.515
22.262
1.221
14,672
120.535
66.838
34.567
12.091
112.523
61.059
30.202
8.721
104.511
65.281
25,838
5.352
96.499
49,502
21.474
1.982
88.487
43.724
17.109
2.738
80.475
37.945
12.745
6.108
72.463
32.167

8.381

9.477
64.451
26.388

4.016

- 12.846

66.439
20.610

1.699
16.216
48.426

.465
. 455
.455
.465
.455
.455
.455
.455
.455

.455
.455
.4565
.4556
.455
.455
.455
.455

.4b5
.455
.4b5
.4b5
.455
.455
.455
455

.455
.455
.455
.455
.455
.465
.455
.455
.455
.4b5
.455
.455
.455

110.479

42.363
104.079
65.485
45.005
42.732
97.679
61.712
44,106
43.100
91.280
57.939
44.820
43.469
84.880
54,165
46.533
43.837
78.481
50.392
46.247
44,205
72.081
47.468

46.960

44,574
66.913
48.702
47.674
44,942

62.125

49.937
48.388
45.311
57.338
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161
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

5500
5500
5500
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000

5500
5500
6500
1000
1000
1000
1000
1500
1500
1500
1500
2000
2000
2000
2000
2500
2500
2500
2500
3000
3000
3000
3000
3500
3500
3500
3500
4000
4000
4000
4000
4500
4500
4500
4500
5000
5000
5000
5000
5500
5500

105
120
135

105
120
135

105
120
136

105
120
135

105
120
135

105
120
135

105
120
135

105
120
135

105

120
135

105 -

120
135

105

13
21
24
50
19

13.

25.

21.
12

.742
.315
587
.447
.465
.607
.292
.391
.003
J127
.943
.335
.540
.150
.095
279
077
073
246
223
.614
997
.897
167
.1561
.420
.549
A1
222
.843
.200
.056
.685
.267
.852
.000
.148
.690
503
.944
.611

67.043
77.505
81,390
49.674

6.517
33.347
48.296
40.486
12.497
37.451
51.066
31.298
18.477
41.554
53,836
22.111
24.457
45.658
56.607
12.923
30.437
49,761
59.377

.339
.638
.822
.901
.920
.415
.287
.310
619
791
.492
719
319
.166
.696
127
018
.541
.901
.536
717
917
.106
.945
417
.292
.310
.353
118
.668
.515
.762
.815
.043
719
.170
.514
.418
.924
.679
.214

35,299
20.697

9.968
94.928
63.588
42.864
27.336
90.325
60.071
40.118
25.232
85.722
56.593
37.373
23.129
81.119
53.036
34.627
21.026
76.515
49.519
31.882
18.923
71.912
46.002
29.136
16.820
67.309
42.484
26.390
14,717
62.706
38.967
23.645
12.614
58.103
35.450
20.899
10.511
53.500

31.933 .

109.601

13.498
5.132
69.939
32.039
8.075
8.507
62.007
26.239
4.652
11.882
54.074
20.439

14.831
6.063
19.585
120.867
65.207
32.691
10.351
112.795
59.529
28.483
7.169
104.722
53.851
24.275
3.986
96,650
48.173
20.068
804
88.578
42.495
15.860
3.730
80.505
36.817
11.652
6.912
72.433
31.139
7.445
10.095
64.360
25.461
3.237
13.277
56.288
19.783
2.322
16.460
48.218
14.105

.455
.4b5
.455
.455
.455
.455
.485
.455
.455
.455

.455
.455
.455
.455
.45
.455
.4b5
.455
.455
.455
.4566
.465
.455
.455
.4b5
.455
.455
.455
.455
.455
.455
.465
.455
.455
455
.455
.455
.456
.455
.455

1.

49,

45.
107,

64.

42.

37.
.560
071
118
.149
.222
.553
.463
.483
.584
.036
.142
.816
.547
.519
.821
.150
.209
.002
.500
.484
871
.484
.179
817
.033
672
.858
.151
.103
.904
537
484
.00
.135

17
101
679
898
397
864
816
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192
193
194
185
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

6000
6000
6000
6000
6000
6000
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6500
6600
6500
6500
6500
6500
6500
6600
6500
6500
6500
6500
6500
6500
7000
7000

5600
5500
6000
6000
6000
6000
1000
1000
1000
1500
1500
1500
2000
2000
2000
2500
2500
2500
3000
3000
3000
3500
3500
3500
4000
4000
4000
4500
4500
4500
5000
5000
5000
5500
5500
9500
6000
6000
6000
1000
1000

120
135

105
120

136

105
120

106
120

105
120

105
120

106
120

106
120

105
120

105
120

105
120

105 -

120
106

120

105

20.113
23.154

1.023
16.073
22.537
24.806
51.759
19.613

2.620

46.765
16.282
.565
41.771
12.951
2.840
36.778
9.620
5.115
31.784
6.289
7.390
26.790
2.958
9.666
21.796
1.283
11.940
16.802
4.614
14.215
11.808
7.945
16,490
6.814
11.276
18.765
1.820
14.606
21.040
53.341

-20.003

70.279
73.228
43.554
66.317
74.382
75.998
57.740

2.594
29.673
48.506

8.319
33.447
39.272
14.043
37.221
30.039
19.768
40.995
20.805
95.493
44.769
11.571
31.217
48.542

36,942
52.316

42.666
56.090
17.481
48,391
59,864
26.714
54,116
63.638
35.948
59.840
67.411
65.471

2.305

43.794
41.129
47.988
46.913
44.169
41.333
27.458
35.283
36.234

29.007

36.016
36.616
30,555
36,750
36.997
32.104
37.434
37.379
33.652
38.218
37.760
35.201
38.962
38.142
36.749
39.686

38.523 .

38.298
40.419
38.905
39.846
41.153
39.286
41.395
41.887
39.667
42.943
42.621
40.049

1.811
31 447

18.154

8.408
48.897
28.415
15.408

6.306
90.754

59.241

38.986
86.309
66.938
36.476
81.863
52.634
33.966
77.418
49,331
31.4566
72.973
46.028
23.946
68.827
42.725
26.437
64.082
39.422
23.927
99.637
36.119
21.417
55.191
32.816
18.907
50,746
29.512
16.398
46,301
26.209
13.888
87.563
55,848

1,122 -

15.257
46,142
14.639
- 6.545
18.632
123.863
69.527
37.190
116.027
63.973
33.065
108.192
58.420
28.940
100.356
52.866
24.815
92.521
47.312
20.689
84.685
41.759
16.564
76.850
36.205
12.439
69.015
30.651

8.314
61.179
25.097

4,188
53,344
19.544

1.288
45.508
13.990

5.413
123.127
67.217

6.529
19.642
40.143

8.427
10.737
22.825

121,743
64.020
31.329

113.638
58.467
27.297

105,532
52.913
23.265
97.426
47.359
19.233
89 321

41,806
15,201
81.215
36.262
i1.169
73.110
30.698

7.137
65.004
25,145

3.108
56.898
19.591

2.278
48.793
14.037

6.310
40.687

8.484
10.342

123.088
63.208

44,216
40.818
48,897
47,366
44.895
41.152
106.249
61.630
38.986
99.973
57.202
36.476
93.698
52.774
35.593
87.422
49.331
36.225
81.147
46.028
36.858
74.871
42,725
37.490
68.596
39.422
38.122
62.320
39.393
38.754
56.045
40.603
39.386
50.746
41.814
40.018
46.301
43.025
40.650
105.325
59.528
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233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
264
255
266
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
2738

7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7500
7500
7500

7500

7500
7500
7500
7500
7500

7500

1000
1500
1500
1500
2000
2000
2000
2500
2500
2500
3000
3000
3000
3500
3500
3500
4000
4000
4000
4500
4500
4500
5000
5000
5000
5500
6500
5500
6000
6000
6000
1000
1000
1000
1500
1600
1500
2000
2000
2000
2500

120

106
120

1056

120 -

106
120

106
120

105
120

105
120

105
120

105
120

105
120

105
120

105
120

105

120 -

106
120
90

3.259
50.230
17.447

1.227
45.339
14,341

1.715
40.448

26.317
66.203

4,523
29.790
46.935
10.000
33.263
37.667
15.478
36.736
28.399
20.955
40.208
19.130
26.433
43.681

31.910
47.154

767
37.387
50.627
10.025
42.866
54.099
19.294
48.342
67.572
28,562
63.820
61.045
72.950

23.281
63.655

26.478
54.361
6,312
25.675
45.067

33.474

37.419

38.472
36.468

30.237
20.295
29.714
30.580
22.062

36.009
83.255
52.728
33.693
78.947
49.607
31.378
74.639
46.486

29.062
70.332
43.365
26.747
66.024
40,244
24.431
61.7186
37.124
22.116
57.408
34.003
19.800
53.100
30.882
17.484
48.792
27.761
15.169
44,484
24.640
12.8b3
86.119
53.163
33.677
80.933
50.200
31.528
76.747

7.237
29 373
72.560

35.128
115,383
61.830
31.268
107.638
56.563
27.408
99.894
51,236
23.548
92.150
45.90¢
19.688
84.405
40.582
15.828
76.661
36,285
11.968
68.917
29.929
8.108
61.172
24.602
4.248
03.428
19.275
.964
45.684
13.948
4,824
123.067
65.501
33.621
115.408
60.384
29.998
107.750
55.267
26.376
100.092

30.377
114.968
57.791
26.526
106.848
52.374
22.675
98.728
46,957
18.824
90.608
41.541
14.973
82.487
36.124
11.121
74.367
30.707
7.270
66.247
25.290
3.419
68.127

19.874

1.783
50.007
14,457

5.635
41.887

9.040

9.436

124.827
62.695
29.737

116.706
67.421
26.065

108.585
52.147
22.393

100.464

36.009
99.111
55,259
33.693
92.897
50.980
32.320
86.684
46.722
32.899
80.470
43.366
33.478
74.266
40.244
34.056
68.042
37.124
34.635
61.828
36.696
35.213
55.614
36.873
35.792
49.400
38.052
36.371
44,484
39.230
36.949
104.973
57.929
33.677
98.820
53.810
31.525
92.666
49.692
29.524
86.512
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274
279
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314

7500

7600

7500
7500
7500
7500
7500
7600
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

2500
2500
3000
3000
3000
3500
3500
3500
4000
4000
4000
4500
4500
4500
5000
5000
5000
5500
5500
5600
6000
6000
6000
1000
1000
1000
1500
1500
1500
2000
2000
2000
2500
2600
2500
3000
3000
3000
3500
3600
3500

106
120

105
120

105
120

105
120

106
120

105
120

106
120

105
120

106
120

106
120

105
120

105
120

105
120

105
120

11,
3.
35.

17.
57.

21,

52.

18.

47.

15.
.034
42.
12.

37.

rlb-f.o

32.
6.
6.

236
746
557

8.130
778
.666
.024
.809
775
018
.841
.384
.098
872
.993
.204
.904
.102
.309
.935
211

.415
967
053
207
.733
205
200
.805
358
193

ol1
185
.963
663
.178
.891
816
171
820

11.551
32.873
35,773
16,791
36.070
26.479
22.030
39.267
17.185
27.269
42.464

7.891
32.508
45.661

2.764
37.747
48.859
12.048
42.986
62.066
21.342
48.226
55.253
80.229

8.422
20.553
70.916

3.412
23.497
61.603

2.950

26.442

52.290

7.960
29.387
42.977
12.970
32.331
33.663
17.980
35.276

30,458
30.924
23.829
31.202
31.268
25,595
31.946
31.612
27.362
32.690
31.966
29.128
33.434
32.299
30.895
34.178
32.643
32.662
34.922
32.987
34.428
35.666
33.331
12.175
25.491
27.444
14,029
26.222
27.756
15.882
26.952
28.068
17.736
27.683
28.381
19,589
28.413
28.693
21.443
29.144
29.005

44.274
27.220
68.374
41.311
25.068
64.188
38.348
22.915
60.002
35.386
20.763
65.815
32.422
18.611
61.629
29.4569
16.458
47.443

26.496 -

14.306
43.256
23.533
12.163
83.255
51.013
31.821
79.177
48.188
29.807
75.100
45.363
27.794
71.022
42.539
25.781
66.945
39.714
23.768
62.867
36.890
21.758

46.873
18.720
92.343
41.599
15,048
84,221
36.325
11.375
76.100
31.061
7,703
67.979
25.777
.030
59.858
20.504
.993
51.736
16.230

43.615

|-P-

126.897
62.416
29.328

118.784
57.287
25.828

110.671
52.158
22.329

102.559
47.029
18.829
94.446
41.900
15.330
86.333
36.771
11.831

45,574
30,046
80,358
41,455
30,569
74,205
38.348
31.091
68.051
35.385
31.614
61.897
32.465
32.136
65,743
33.603
32.658
49.590
34.741
33.181
43.436
35.879
33.703
105.076
56.714
31.821
98.981
92.738
29.807
92.886
48,761
27.794
86.790
44,784
27.584
80.695
40.807
28.050
74.600
36.890
28.516
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315
31p
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
349
343
344
345
346
347
348
349
350
351
352
353
354
355

8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500
8500

4000
4000

- 4000

4500
4500
4500
5000
5000
5000
5500
5500
5500

6000.

6000
6000
1000
1000
1000
1500
1500
1500
2000
2000
2000
2500
2500
2500
3000
3000
3000
3500
3500
3500
4000
4000
4000
4500
4500
4600
5000
5000

90
105
120

106
120

105
120

105
120

105
120

105
120

105
120

105
120

1056
120

105
120

106
120

106
120

105
120

105

27.968
3.164
8.748

23.121

.754

10.677

18.274
3.761

12.605

13.426
6.769

14,534
8.579
9.776

16.462

69,099

21.928
4.254

54.291

19.012
2.420

49.484

16.096

.585

44,676

13.180
2.161

39.869

10.264
3.995

35.061
7.348
5.830

30.254
4.432
7.665

25.446
1.516
9.500

20.6839
2.310

24.350
22.991
38.221
15.037
28.001
41.166

33.011
44.110

4,940
38.021
47.065
14,254
43.032
50.000
87.350
11.046
18.115
78.023

6.255
20.828
68.696

23.541
59.369

4.678
26.254
50.042

9.468
28.967
40.715
14.259
31.680
31.388
19.050
34.393
22.061
23.841
37.106
12,734
28.631

23.297
29.875
29.317
25.150
30.6056
29.630
27.004
31.336
29.942
28.857
32.066
30.254
30.711
32.797
30.566

7.961
23.149
25,353
.880
23.858
25.630
11.810
24.568
26.907
13.740
26.278
26.184
15.669
26.987
26.461
17.599
26.697
26.738
19.529
27.407
27.015
21.458
28.116
27.292
23.388
28.826

o

58.790
34.065
19.742
54.712
31.240
17.729
50.634
28.416
15.716
46.557
25.591
13.703
42.479

22,767

11.690
81.846
49,275
30.321
T7.867
46.573
28.423
73.888
43.871
26.536
69.908
41.169
24.643
65.929
38.467
22.751
61.950
35.766
20.858
57.971
33.064
18.966
53.992
30.362
17.073
60.012
27.660

78.076
34.698
12,061
70.499
29.77%
8.662
62.922
24.853
5.244
065.344
19.931
1.836
47.767
15.009
2.924
124.437
63.295
31.687
116.937
58.555
28.472
109.437
63.815

25.258

101.937
49,075
22.044
94.437
44.334
18.830
86.937
39.594
15.6186
79.436
34.854
12.401
71.936
30.114

9.187
64.436

25.374

78.220
31.642
8.331
70.108
26.512
4,832
61.995
21.383
1.332
53.882
16.264
3.518
45,770
11.125
7.018
129.240
62.318
29.085
121.143
67.333
25,751
113.046
62.348
22.417
104.949
47.363
19.083
96.862
42.378
15.749
88.755
37.393
12.415
80.658
32.408
9.081
72.561
27.423
5.747
64.464
22.438

68.505
34.065
28.981
62.410
31.240
29.447
56.315
30.713
29.913
50.220
31.806
30.379
44.124
32.899
30.845
105.543
55.796
30.321
99.505
51.953
28,428
93.467
48.110
26.536

. 87.429

44,266
25.449
81.391
40.423
25.859
79.362
36.579
26.269
69.314
33.064
26.680
63.276
30.362
27.090
67.238
28.146
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356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
336
387
388
389
390

391 -

392
393
394
395
396

8500
8500
8500
8500
8600
8500
8500
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
3000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
9500

5000
5500
5500
5500
6000
6000
6000
1000
1000
1500
1500
2000
2000
2500
2500
3000
3000
3500
3500
4000
4000
4500
4500
5000
5000
5500
5500
6000
6000
1000
1000
1500
1500
2000
2000
2500
2600
3000
3000
3500
3500

11,336
15.832
5.226
13.170
11.024
8.142
15.004
61.234
22.688
56.463
19.857
51.692
17.027
46.921
14.196
42.151
11.366
37.380
8.5635
32.609
5.705
27.839
2.874
23.068
867
18.207
3.697
13.526
6.528
63.437
23.467
68.701
20.717
53.964
17.967
49.227
15.217
44.491
12.467
38.754
9.717

39.819
3.407
33.422
42.532
7.271
38.213
45,245
94,340
13.411
85.003
8.830
75.687
4,250
66.330
1.682
56.994
6.262
47.657
10.843
38.321
15,424
28.985
20.004
19.648
24.585
10.312
29.165
.975
33.746
101.220
15.537
91.877
11,158
82.535
6.778
73.192
2.399

63.850 -

. 3.332
54.508
7.711

27.569
26.318

.29.536

27.846
27.247
30.245

. 28.123

4,016

21,130

G‘)

.013
21.814
.010
22.497
10.006
23.181
12.003

OO

. 23.864

14.000
24,548
15.997
25.231
17.994
25.915
19.991
26.598
21.988
27.282
23.986
27.965

19.384
372
20.038

4,429
20.692

6.485
21.345

8.542
21.999
10.599
22.652

l\:'

015,181

46.033
24.958
13.288
42.054
22,256
11.396
80.801
47.860
76.911
45.268
73.022
42.676
69.132
40.084
65.243
37.493
61.353
34.901
07.464
32.309
63.574
29.717
49.6856
27.125
45,795
24.533
41,906
21,941
80.048
46.702
76.241
44,209
72.434
41.717
68.627
39.224
64.820
36.732
61.013
34.239

5.973
56.936
20.633

2.759
49.436
15.893

1.806

125.676
62.616
118.250
58.046
110.823
53.476
103.396
48.906
95.970
44,336
88.543
39.766
81.116
35.196
73.690
30.626
66.263
26.056
58.836
21.486
51.410
16.916
127.192

62.133

119,835
57.722
112.479
53.312
105.123
48.902
97.766
44,491
90.410
40.081

2.413
56.366
17.454

2.272
48.269
12.469

5.606

131.811
62.396
123.735
57.513
115.659
52.670
107.583
47.827
99,507
42.984
91.431
38.141
83.356
33.298
75.278
28.4b5
67.202
23.612
59.126
18.770
51.050
13.927
134.570
62.494
126.519
57.790
118.468
53.086
110.417
48.382
102.366
43.678
94,315
38.974

.455
.455

.455
.455
.455
.455
.4b5
.455
.455
.455
455
.455
.465

.455
.455
.465
.455
.455
.4b5
.455
.455

.465
.455
.455
.455
.455
.455
.455
.455
.455
.455
455
.455
.455
.455
.455
.455
.4bb

27.500
51.200
29.190
27.910
45.162
30.235
28.320

106.306
55.108

100.323
51.390
94,340
AT 673
88.357
43.956
82.375
40.238
76.392
36.521
70.409
32.803
64.426
29.717
58.443
27.125
52.461
26.849
46.478
27.843

107.309
54.598

101.380
51.000
95. 451
A7.401
89.522
43.803
83.593
40.205
77.664
36.607
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397
398
399
400
401
402
403
404
406
406
407
408
409
410
411
412
413
414
435
416
417
418
419
420
421
422
423
424
425
426
427
428

9500
9500
9500
9500
9500
9500
9500
9500
9500
9500
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

4000
4000
4500
4500
5000
5000
6500
6500
6000
6000
1000
1000
1500
1500
2000
2000
2500
2500
3000
3000
3500
3500
4000
4000
4500
4500
5000
5000
5500
5500
6000
6000

105

3.399

Bin03. txt (8% 41 73 OH)

Vi(mm)=
Icase

i

2

3

3000.0 Fixed

Theta
80
a0
80

—

“H(mm
4000
4000
4000

V{me)
3000
3500
4000

Stress
Nozzle
42.015
34.916
32.151

45.165
12.091
35.823
16.470
26.480
20.850
17.138
25.229
7.795
29.609
108.006
17.443
98.660
13.256
89.315
9.069
79.969
4,881
70.624
.694
61.278
4,844
51.933
9.031
42,587
13.219
33.242
17.406
23.896
21.593
14,551

25.780

Evaluat,
Elbow(1)
60.570
58.706
63.668

12.656
23.306
14,713
23.960
16.770
24.613
18,826
26.267
20.883
26.920

4.545
17.870

2.435
18.491

1.027
19.112

3.138
19.734

5.249
20.355

7.359
20.976

9.470
21.097
11.581
22.219
13.691
22.840
15,802
23.461
17.913
24.083

by MITI
Elbow(2)
76.305
54.672
39.243

57.206
31.746
53.399
29.254
49.592
- 26,761
45,785
24.268
41.978
21.776
79.633
45.750
75.802
43.348
72.072
40,945
68.341
38.543
64.611
36.141
60.880
33.738
57.150
31.336
53.419
28.934
49,689
26.031
45,958
24.129
42.227
21.727

501

Elbow(3)
1b8.141
127.508
108.892

83.064
35.671
75.697
31.261
68.341
26.850
60.985
22.440
53.628
18.030
128.932
61.798
121.644
57.538
114.356
53.278
107.066
45,018
99.777
44,758
92.488
40.498
85.199
36.238
77,910
31.978
70.621
27.718
63.332
"23.4568
56.043
19.198

Elbow(4)
173.830
150.063
136.027

86.264
34.270
78.213
29.566
70.162
24.862
62.111
20,158
54.060
15.455
137.483
62.705
129.461
58.136
121.438
53.568
113.416
48,999
105.393
44,430
97.370
39,862
89.348
35.293
81,325
30.724
73.302
26.156
65.280
21.587
57.257
17.018

Elbow(5)
120.983
118.904
116.516

455
.455
.455
455
455
.455
.455
.455
.455
.455
.455
455
.455
.455
455
455
455
.455
455
455
455
.455
455
455
455
455

455
455
455
455
455
.455

Pipe.Med
 .4565
.455
.455

71.735
33.008
65.806
29.410
69,877
26.761
53.948
24,749
48.019
25.692
108.508
54,227
102.632
50. 742
96.755
47.256
90.878
43.771
85.002
40.286
79.125

36.800

73.249
33.315
§7.372
29,829
61.496
26.531
55.619
24.129
49.742
23.753

Mod.Eval
158.141
127.508
112.704
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4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000

4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
.9500
10000
3000
3500
4000
4500
5000
5500

6000

6500
7000
7600
8000
8500
9000
9500
10000
3000
3500
4000
4500
5000
5500
6000
6600
7000
7500
8000
8500
9000
9500

31.632
32.390
33.926
35.959
38.320
40.903
43.639
46.478
49,388
52.345
66.330
58,332
43.517
36.294
33.329
32.622
33.224
34.633
36.565
38.849
41.375
44.069
46.881
49,777
52.730

155,723

58.740
43,237
36.211
33.203
32.373
32.826
34.082
35,865
38.007
40,399
42.970
45,667
48.457
51.313
54.216

72
83
95
108
121
135
149
163
177

191.
205.

183.
14.

23

139

.307
079
.150
037
.448
.183
123
177
.284
399
490
.532
.245
.389
.300
.357
.700
.846
.b04
.491
.684
.004
.391
.805
.216
.602
947
.904
609
412
.959
.994
.347
.906
.594
.358
.161
974
778
.559
.306

96.875
88.798
83.229
79.337
76.609
74.714
73.429
72.597
72.108
71.881
71.865
71.983

167.709-

127.819
109.307
97.187
88.947
83.208
79.158
76.292
74.279
72.896
71.987
71.439
71.168
71.113
71.226
166.723
127.633
109.282
97.096
88.711
82.804
78.589
75.570
73.420
71.917
70.903
70.267
69.923
69.808

128
123
122
122
124
126
130
133
137
142
146
151
167
145
131
123
118
116
116
117
119
121
125
128
132
136

140.
160.
139,
126.
118,
113,
110.
109.
110,
111,
113.
116.
118.
122.

125

.042
. 996
479
.803
.404
.928
.129
.831
.904
.254
.807

.509

.344
.105
.435
.281
.791
L7173
.496
.470
.359
.930
.013
.483
. 247
.234
389
513
742
476
224
357
835
981
342
604
545
003

021
421

858 -

115.752
116.693
119.056
122.531
126.861
131.840
137.312
143.154
149.273
155.596
162.066
168.636
115.184
113.787
111.439
110.320
110.678
112.331
115,029
118.547
122.701
127.349
132.376
137.694
143.234
148.940
164,769
109.203
108.390
106.089
104.651
104.469
105.450
107.399
110.126
113.469
117.299
121.511
126,022
130.768
135.696

.45
.4b5
.455
.4b5
.455
.455
.455
.455
.4b5
.455
.455
.456
.455
.455
.455

.455
.455
.450
.455
.455
.455
.455
.45%

-455
.455

. 455
.455
.459
.455
.455
.455
.455
.455
.455
- .455
.455
.455
.455

106.314
102.746
101.142
100.934
101.735
104.949
111.2786
117.887
124.697
131.640

138.672

145.757
157.709
127.819
110.373
103.753
99,813
97.770
97.094
97.419
98.490
100.122
103.189
109.122
115.192
121.357
127.588
156.723
127.633
109.282
100.873
96.590
94.127
92.394
92..848
93.445
94.608
95.207
98.144
100. 345
104.557
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5000
5500
5500
5600
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5500
5600
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6500
6500
6500
6500
6500
6500

6500

8600
6500
6500

10000
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9600
9500

10000
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
9500

10000
3000
3500
4000
4500
5000

5500 -

6000
6500
7000
7500

57.151
41.869
35.198
32.237
31.324
31.636
32.726
34.330
36.291
38.503
40.896
43.421
46.043
48.737
61.483
54,268
39.952
33.687
30.811
29.840
30.020
30.940
32,396
34.118
36.126
38.314
40.635
43.055
45.550
48.102
50.696
37.838
31.972
29.195

- 28.178

28.237
28.994
30.223
31,784
33.583
35.557

150.009

18.268
6.671
5.181

16.227

25.055

34.760

44,385

63.948

63.456

72.913

82.320

91.676

100.981
110.235
119.437

39.075

24.249

12.268
1.737
9.324

18.527

27.393

36.022

44,475

92.789

60.99]1

69.098

77.124

85.077

92.965

56.971°

39.475
26.211
15.211

5.539

4,648
12.923
20.805
28.399
35.773

28.979
107.956
82.363
65.006
52.158
42.002
33.565
26,285
19.816
13.939
8.506
3.411
2.768
7.383
11.826
16.126
116.365
89.867
71.982
58.917
48.756
40.466
33.441
27.310
21.830
16.839
12,222
7.899
3.808
1.444
5.191
123.760
96.462
78.109
64.811
54.597
46.385
39.536
33.652
28.475
23.829

" 69.875

165,685
127,311
109.108
96.857
88.326
82.248
77.858
74.673
72.368
70.725
69.586

68.837.

68.395
68.195
68.188
154,885
127.084
108.982
96.648
87.962
81.705
77.133
73.771
71,302
69.505
68.225
67.348
66.789
66.483
66.382
154.45]
127.069
109.009
96.567
87.716
81.274
76.515
72.973
70.332
68.374

129.006
154,188
134,673
121.765
113.417
108.215
105,227
103.836
103.620
104.287
105.626
107.483
109.744
112.321
115.147
118.170
148.771
130.262
117.633
109.185
103.675
100.263

98.382

97.63%

97.7569

98.542

99,843
101.550
103.580
105.867
108.361
144.370
126.636
114.206
105.646

99.852

96.058

93.737

92.521

92.150

92.433

140.763

103.693
103.327

-101.047

99.316
98.641
99.005
100.262
102.253
104.836
107.894
111.332
115.074
119.058
123.235
127.564
98.954
98.908
96.620
94,619
93.503
93.315
93,952
95.279
97,174
99,530
102..262
105.298
108.580
112.062
115.707
95.052
95.230
92.909
90.665
89.159
88,487
88.578
89.321
90.608
92.343

.465
.455
.4b5
.45
.455
.455
.455
.4b5
.455
.4b5
.4b5
455
.465
.456
.455
.455
.4565
.456
.465
.455
.455
.455
.455
.465
.455
.455
.4b5
.4586
.4b5
4556
.455
.455
.455
455
.455
.455
.455
.459
.455
. 455
.455

109.942
155.685
127.311
109.108
98.087
93.483
90.626
89.060
88.463
88.602
89.309
90.459
91.956
93.726
95.715
97.876
154.885
127.084
108.982
96.648
90.732
87.510
86.542
84.525
84.238
84.518
85.243
86.323
87.684
89.273
91.044
154.451
127.069
109.009
96.567
88.437
84.880
82.547
81.147
80.470
80.358

670-0002 00F6NL ONI



6500
6500
6500
6500
6500
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7000
7500
7500
7500
7600
7500
75600
7600
7500
7500
7500
7500
7500
7500
7500
7500
8000
8000
8000
8000
8000
8000

8000

3500
9000
9500
10000
3000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
9500
10000
3000
3500
4000
4600
5000
5500
6000
6500
7000

- 7500

8000
8500
9000
9500
10000
3000
3500
4000
4500
5000
5500

42.977
50.042
56.994
63.850
70.624
72.313
52.590
38.204
26.748
17.043
8.456
.728
3.030
14.945
21,566
27.982
34.178
40.249
46.200
52.051
85.523
63.912
48.529
36.626
26.830

18.392

10.876
4,010
3.730
9.760

15,514

21.050

26.410

31.628

36.727

96.997

73.705

57.472

45,130

35.196
26.826

19.589
15.669
12.003
8.542
5.249
130.314
102.308
83.502

" 69.955

59.646
51.453
44,708
38.993
34.035
29.645
26.694

. 22.087

18.753
15.640
12.707
136.193
107.535
88.28%
74.478
64.039
55,815
49.115
43.504
38.693
34,487
30.748
27.374
24.294
21.449
18.798
141,541
112.266
92.589
78.501
67.903
59.609

66.945
65.929
65.243
64.820
§4.611
154,410
127.308
109.233
96.661
87.634
81.003
76.056
72.331
69.517
67.397
65.815
64.657
63.838
63,291
62.967
154,742
127.802
109.663
96.938
87.727
80.906
76.771
71.865
68.880
66.599
64.865
63.565
62.612
61.940
61.499
165,406
128.530
110.285
97.301
87.991
30.978

93.231
94,437
95.970
97.766
99.777
140,933
123.783
111.481
102.800
96,744
92.607
89.894
88.259
87.452
87.292
87.643
88.403
89.493
90.8561
92.429
138,347
121.627
109.396
100.587
94.289
89.844
86.783
84.778
83.587
83.037

82.995

83.362
84,062
85.032
86.227
136.482
120.072
107.867
98.924
92.403
37.680

94,446
96.852
99.507
102.366
105.393
91.9356
92.269
89.903
87.438
85.501
84.499
84.116
84.352
85.109
86.302
87.866
89.711
91.814
94.124
96.607
89.503

. 89,950

87.529
84.869
82.726
31.269
80.477
80.274
80.576
81.299
82.378
83.753
85.378
87.210
89.218

87.649 .

88.179
85.703
82.868
80.466
78.693

.455
.455
.455
.455
.456

.456
.455
.465

30.695
81.391
82.375
83.593
85.002
154,410
127.308
109.233
96.661
87.634
82.751
80.086
78.341
77.313
76.849
76.836
77.184
77.826
78.708
79.787
154,742
127.802
109.663
96.938
87.727
81.087
78.124
76.070
74.728
73.949
73.621
73.659
73.995
74.575
75.358
155.406
128.530
110.285
97.301
87.991
80,978
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145

146

147
148
149
150
151
182
163
154
165
156
157
158
159
160
161
182
163
164
165
166
167

8000
8000
8000
8000
8000
8000
8000
8000
8000
4000
4000
4000
4000
4000
4000

4500.

4500
4500
4500
4500
4500
4500
4500
4500
4500
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5000
5500
5500

6000
6500
7000
7500
8000
8500
9000
9500
10000
3500
4000
4500
5000
9500
6000
3500
4000
4500
5000
5500
6000
6500
7000
7600
8000
3500
4000
4500
5000
5500
6000
6500
7000
7600
8000
8500
9000
9500
10000
3500
4000

—
HCDOOC)O'IU‘IO‘I.-Q

24.256
25.281
26.516
27.807
29.418
31.021
32.698
34.433

-36.215

10.534
6.435

4.969

11.707
223
506
.222
743
.741
.026
.486
.049
12.664
12.446
7.760
.835
.351
.685
.505
.620
914
.315
11.773
13.254
14,736
16.202
17.641
12.844
8.108

—
OOD-{IOJU‘!O‘IQH

19.522
12.975

6.983

1.409

5.193
10.191
14.985
19.614
24,107
27.580
30.203
27.408
22.119
15.698

8.845
34.786
35.180
31.682
26.400
20.348
14,050

7.793

1.740

5.368
10.778
42.381
40.394
36.009
30.561
24,713
18.818
13.069

7.552

2.36]1

3.865

8.381
12.550
16.377
19.874
49.956
45,620

52.907
47.345
42.624
38.541
34.951
31.748
28.855
26.212
23.775
71.705
59.151
49,903
42.473
36.198
30.747
76.160
62.538
52.776
45.151
38.869
33.5623
28.880
24.797
21.179
17.960
80.618
§5.942
55.630
47,755
41.4056
36.100
31.566
27.628
24.176
21.130
18.432
16.036

13.909
12 020
84.967
69.296

75.657
71.576
68.422
65.983
64.100
62.660
61.576
60.780
60.222
92.943
73.599
61.945
94.460
49.438
45.968
94,945
76.473
63.505
55.691
50.368
46.635
43,965
42.032
40.626
39.606
96.684
77.208
64.993
56.890

51.291

47.308
44,417
42.289
40.711
39.539
38.670
38.034
37.576
37.257
98.267
78.852

84.311
81.977
80.449
79.5566
79.169
79,191
79.548
80.178
81.036
86.912
70.565
61.050
55.608
52,685
51.368
87.265
71.320
61.6b4
55.846
52.474
50.682
49,936
49,890
50.312
51.046
87.264
71.868

. 62.167

56.081

62,332

50,127
48,963
43.511
48,546
43.916
49.511
50.256
51.093
51.984
87.113
72.317

77.549
76.968
76.874
77.194
77.863
78.8258
80.035
81.454
83.050
54.857
50.676
47.402
45.680
45,271
45.833
54.704
50.934
47.606
45.585
44,751
44,828
45.562
46,750
48.241
49.921
54.302
51.023
47.733
45.495
44,312
43.975
44.267
45.010
46.065
47.327
48.719
50.182
51.673
53.161
63.805
51.039

76.603
74.272
72.648
71.588
70,981
70.743
70.805
71.117
71.636
92.943
73.599

61.945
54 460
49,438
45.968
94,945
76.473
63.505
55.691
50.368
46.635

44,763

44,391
44,433
44,763
96.684
77.208
64.993
56.890
51.291
47.308
44,417
43.650
43.388
43.433
43.695
44.108
44.624
45.209
98.267
78.852
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168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
188
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

207

208

105
105
105
106
105
106
105
105
105
105

. 105

106
105
105
106
105
105

105

106
106
105
105
105
106
105
105
105
105
105
105
105
106
105
106
105
106

105

105
105
105
105

6600
5500
5500
5500
5500
5500
6500
5500
5500
5500
5500
5500
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6000
6600
6500
6500
6500
6500
6500
6500
6500
69500
6500
6500
6500
6500
6500
7000

4500
5000
5500
6000
6500
7000
7600
8000
8600
9000
9500
10000
3500
4000
4500
5000
5500
6000

6500

7000
7500
8000
85600
9000
9500
10000
3500
4000
4500
5000
5500
6000
6500
7000
7600
8000
8500
9000
9500
10000
3500

40,260
34.522
28.747
23.117
17.732
12.647

7.885

3.456

5.767
9.229
12.392
57.255
50.712
44,357
38.250
32.446
26.976
21.855
17.087
12.665
8.578
4,814
1.356
3.162
6.056
64.153
55.594
48,265
41.742
35.833
30.437
25.493
20.955
16.791
12.970
9.468
6.262
3.332
.694
70.608

58.424
50.263
43.796
38.480
33.998
30.153
26.815
23.893
21.322
13.050
17.040
15.260
89.150
72.559
61.137
52.667
46.048
40.678
36.205
32.408
29.141
26.303
23.819
21.636
19.711
18.011
93.148
75.715
63.760
54.971
48.173
42.717
38.218
34.433
31.202
28.413
25.987
23.864
21.999
20.355
96.964

66.439
58.079
52.226
48.007
44,905
42,591
40,847
39.528
38.529
37.775
37.213
36.801
99,781
80.446
67.865
59.272
53.181
48.742
45.44]
47.948
-41.046
39,585
38.460
37.594
36.931
36.428
101.281
82.019
69.286
60.477
54.165
49.519
46.028
43.365
41.311
39.714
38.467
37.493
36.732
36.141
102.802

62.652
56.358
52.293
49,733
48.204
47,393
47.087
47.134
47.430
47.897
48.481

49,139

86.955
72.746
63.155
96.702
52.374
49,506
47.658
46.533
45,924
45,686
45.716
45,937
46.295
46.747
86.875
73.205
63.701
57.124
52.572
49,439
47.312
45.909
45.033
44,542
44.334
44.336
44.491
44,758
86.918

47.843
45,455
43.989
43.301
43.214
43.571
44,246
45.143
46.189
47.328
48.519
49,730
53.317
51.047
47.977
45.487
43.793
42.811
42.399
42.423
42.768
43.347
44.090
44,945
45.872
46.840
52.901
51.091
48.159
45.602
43.724
42.495
4].806
41.541
41.599
41.900
42.378
42.984
43.678
44.430
52.588

66.439
58.079
52.225
48.007
44.905

43.081

42.547
42.336
42.359
42.552
42.866
43.265
99.781
80.446
67.866
59.272
63.181
48.742
46.441
42.948
41.907
41.466
41,275
41.270
41.401
41.634
101.281
82.019
69.286
60.477
54,165
49.519
46.028
43.3656
41.45%5
40.807
40.423
40.238
40.205
40.2386
102.802
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209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
239
236
237
238
239
240
241
242
243
244
245
246
247
248
249

105
105
106
105
105
106
106
105
105
105
105
105
105
105
106
106
105
105
105
105
105
105
105
108
105
105
105
105
105
105
105
105
105
105
106
105
105
105
105
105
105

7000
7000
7000
7000
7000
7000
7000

7000

7000
7000
7000
7000
7000
7500
7500
7500
7500
7600
7500
7600
7500
7500
7500
7500
7500
7500
7500
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

4000
4500
5000
5500
6000
6500
7000
7600
3000
8500
9000
9500
10000
3500
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
9500
10000
3500
4000
4500
5000
5500
6000
6500
7000
7600

8000 -

8500
9000
9500

10000

60.232
51.973
45.010
38.943
33.5656
28.716
24.339
20.365
16.748
13.450
10.443

7.702

76.630
64.624
55.483
48.076
41,814
36.383
31.593
27.321
23.483
20.016
16.875
14.024
11,431

82.252
68.784
58.825
60.965
44,482
38.970
34.136
29.973

26.225 .

22.867
19.844
17.111
14,635
12.389

83.590
70.711
61.700
55.180
50.337

46.666

43.841
41.641
39.913

37.470
36.614

35.938

104.362
85.171
72,147
62.943
96.224
51.193
47.351
44,371
42,031
40,179
38.702
37.5621
36.574
35.815

105.968
86.768
73.595
64.204
57.295
92.085
48.079
44,950
42.477
40,504
38.919
37.640
36.604
35.765

73.722
64.305
57.626
52.883
49.518
47.145
45,496
44,382
43.665
43.246
43.050
43.024
43.123
87.099
74.311
64.970
58.203
53.293
49.723
47,133
45.265
43.938
43.019

42.409 -

42.036
41,845
41.792
87.418
74.973
65.696
58.850
53.790
50.038
47.253
45.1390
43.672
42,570
41.788
41.254
40,912
40.721

.4bb
.455
.455
.455
.49
.485
.455

.455
.4b5
.4565
.4585
.4b5
.455
.4b5
.4b5
.455
.4b5
.455
.4bb
.455
.465
.455
.455
.455
.455
.455
.455
.455
.455
.455
.455
.4556
.455
.455
.4556
.455
.455
.455

455
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250

251

252
263
254

256
2587
268
259
260
261
262
263
264
265
269
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

289

286
287
288
289
290

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120
120
120
120
120
120
120
120
120
120
120

4000
4500
4500
4500
5000
5000
5000
5000
2000
5500
5500
9500
5500
5500
5500
6000
6000
6000
6000
6000
6000
6000
6000
6500
6500
6500
6500
6500
6500
6600
6500
6500
6500
7000
7000
7000
7000
7000
7000
7000
7000

4000

4000
4500
5000
4000
4500
5000
5600
6000
4000
4500
5000
5500
6000
65600
4000
4500
5000
5500
6000
6500
7000
7500
4000
4500
9000
5500
6000
6500
7000
7600
3600
8500
4000
4500
5000
5500
6000
6500
7000
7500

64.731
66.030

57.260

50.483
67.486
58.073

.50.984
. 45.285

40.473
69.098
59.031
51.603
45.727
40.882
36.789
70.853

. 60.134

52.347
46.287
41.362
37.249
33.764
30.762
72.728
61.371
53.213
46.947
41.917
37.760
34.258
31.268
28.693
26.461
74,700
62,725
54.190
47.702
42,547
38.325
34.794
31.799

49,484
52.133
40,867
34.086
54.858
43.124
36.921
31.217
28.006
57.469
45.376
37.797
32.764
29.277
26.782
60.001
47.596
39.671
34.326
30.573
27.854
26.837
24.314
62.446
49.771
41.527
35.889
31.882
28.946
26.747
25.068
23.768

22.751

64.804
51.891
43.35%
37.443
33.194
30,052
27.676
25.846

31.865
34.800
25.097
19.763
37.617
27.825
22.177
19.003

17.341

40.268
30.462
24.552
21.037
19.022
17.963
42.730
32.972
26.849
23.033
20.697
19.326
18.592
18.280
45.012
35.340
29.047
24.968
22.344
20.689
19.688

19.131

18.877
18,830
47.125
37.564
31.137
26.831
23.950
22.038
20.793
20.011

16.596
18.540
14.176
11.407
20.386
16.276
13.436
11.896
11,336
22.099
18.287
15.417
13.687
12.865
12.694
23.669
20.181
17.317
15.432
14,381
13.951
13.959
14,265
25.099
21.946
19.117
17.109
15.860
15.201
14.973
15.048
15.330
15.749
26.400
23,583
20.811
18.708
17.291
16.430
15.990
15.857

.455
.45

.4b5
.455
.455
.45
.455
.455
.455
.455
.455
.455
.465
.455
.455
.455
.465
.455
.455
.455
.455
.455
.455

466
.455
.455
.4585
.455
.455
.455
.465
.4b5
.455
.455
.4bb
.455
.455
455
.455

61.502
62.407
55,376
49.341
63.488
55.896
49.626
44,300
33.704
64.754
56.573
60.034
44.608
40.003
36.042
66.190
57.411
50.576
45.018
40,373
36.424

- 33.030

30.091
67.775
68.401
51.250
45.533
40.821
36.858
33.478
30.569
28.050
25.859
69.483
59,5627
52.047
46.151
41.348
37.346
33.959
31.060
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291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
316
316
317
316
319
320
321
322
323
324
325
328
327
328
329
330
331

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
135
135
135
135
135
135
135
135
135
135
135

7000
7000
7000
7000
7500
7500
7600
7500
7500
7500
7500
7500
7500
7500
7500
7500
7500
3000
8000
8000
3000
3000
3000
3000
8000
3000
3000
8000
3000
3000
4500
5000
2000
5500
9500
5500
6000
6000
6000
6000
6500

8000
8500
9000
9500
4000
4500
5000
5500
6000
6500
7000
7600
8000
8500
9000
9500
10000
4000
4500
5000
5500
6000
6500
7000
7500
8000
8500
9000
9500
10000
4000
4000
4500
4000
4500
5000
4000
4500
5000
5500
4000

mmq—ummm»—-mm.a:-hcnmm

4.910
4.084
3.263
2.468
3.108
5.902
7.119
7.476
7.341
918
325

.637

.898

.138
-378
.629
.901
.525
.330

.613

.051

.001
-660
.146

9.531

4.860

4,163

3.461

2.765

2.085
14.629
14.069
16.491
13.358
15.988
16.683
12.5564
15.373
16.106
15.906
11.703

32.704
29.498
26.623
24.049
75.499
67.582
60.757
54.744
49.394
44.614
40.334
36.499
33.062
29.983
27.226
24.758
22.551
77.061
68.252
61.003
54.817
49.432
44,691
40.491
36.753
33.419
30.441
27.779
25.398
23.268
92.214
89.588
86.762
87.381
83.088
76.587
85.659
80.778
74.283
67.512
84.436

29.230
27.012
25.086
23.407
76.748
64.178
55.266
48.544
43.247
38.943
35.367
32.349
29.773
27.555
25.633
23.960
22.4989
78.8562
65.714
56.427
49.463
44,012
39.611
36.976
32.922
30.326
28.097
26.170
24.494
23.032
65.090
65.866
57.165
66.828
57.423
50.533
67.975
57.855

0.611
44 889
69.296

24.416
23.287
22.387
21.664
67.081
53.955
45,150
38.980
34.504
31.165
28.618
26.643
25.088

123,850

22.855
22.049
21.393

69.284

56.963
46.909
40.499
35.806
32.27%
29.570
27.454
25.778
24.434
23.347
22.461
21.734
34.293
37.415
26.395
40.521
28.924
22.531
43.563
31.452
24.577
20.331
46.511

19.553
19.321
19.249
19.287
49,087
39.661
33.120
28.616
25.507
23.363
21.896
20.908
20.261
19.860
19.635
19.536
19.529
50.920
41.613
35.000
30.325
27.012
24.660
22.991
21.813
20.993
20.434
20.087
19.842

‘19.720

0.206
13 826
3.823
17.330
7.196
2.017
20.653
10.466
4.956
2.117
23.763

15.942
16.177
16.513
16.913
27.589
25.100
22.400
20.229
18.667
17.630
17.002
16.682
16.587
16.655
16.836
17.095
17.405
28.682
26.508
23.891
21.669
19.987
18.795
18.000
17.611
17.255
17.169
17.209
17.339
17.531
.943
3.049
4.294
5.069
1.788
5.444
6.965
1.973
2.990
4,965
8.719

28.560
26.392
24.505
22.857
71.290
60.7638
52.953
46.862
41.949
37.889
34.476
31.571
29.075
26.916
26.040
23.404
21.972
73.172
62.108
93.956

47,658

42.619
38.485
35.030
32.104
29.598
27.438
25.563
23.929
22.501
63.254
63.502
56.078
63.951

- 56.006

49,559
64.611
56.115
49,430

43.922

65.474
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332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
365
356

135
135
135
135
135
135
135
139
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135
135

135

6500
6500
6500
6500
7000
7000
7000
7000
7000
7000
7600
7500
7500
7500
7500
7500
7500
3000
8000

8000

8000
8000
8000
8000
8000

4500
5000
5500
6000
4000
4500
5000
5500
6000
6500
4000
4500
5000
5500
6000
6500
7000

4000

4500
5000
5600
6000
6500
7000
7500

14.684
15.56%
15,462
14.897
10.840
13.955
14.957
14.974
14.500
13.776

9.988
13.210
14.333
14.457
14.075
13.430
12.652

9.164
12.466
13.699
13.925
13.633
13.067
12.35%
11.582

78.866
72.290
65.687
59.377
83.691
77.357
70.621
64.078
57.966
52.371
83.384
76.236
69.271
62.746
56.759
61.332
46.446
83.465
75.474
68.223
61.662
55,753
50.451
45.709
41.477

58.460
50.841
44.935
40.106
70.770
59.227
61.217
45.107
40.180
36.077
72.375
60.141
51.732
45.400

. 40.357

36.198
32.695
74.091
61.187
52.373
45.806
40.629
36.400
32.863
29.859

33.949

26.624

22.007
18.923
49.350
36.395
28.652
23.683
20.314
17.933

52.075

38.778
30.651
25.348
21.705
19.103
17.185
54.687
41.094
32.612
26.995
23.091
20.274
18.181
16.588

13.594
7.802
4.612
2.969

26.663

16.557

10.531
7.026
5.064
4.055

29.325

19.348 .

13.132
9.347
7.092
5.808
5.143

31,795

21.968

15.602

11.570
9.049
7.510
6.612
6.137

4,267
.719
. 738
730
.327
.401
.962
761
.781
.231
.794
.399
.081
.792
.443
794
723
13.131
10.256
7.076
4.730
3.237
2.408
2.055
2.029

—
[ame L 3 o

[y
b TN TN QO e [ND b Do oy

56.407
49.457
43.837
39.150
66.521
56,876
49.637
43.880
39.140
35.152
67.730
57.507
49.961
44,047
39,232
35,217
31.816
69.076
58.284
50.418
44,328
39.422
35.363
31.945
29.032

670-0002 00F6NL ONI



