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21:26 | 00:03 | 01:25 (m) (m) (m) (m) (m) (m)
LR 7 7 25% | 7036 | 1685 | 2134 | 0 13300 | #E7% L
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Fhm | 5% | 5% | 6% | 2450 | 4990 | 2170 | 965 | 0 10575 | #%7% L
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:1.6.1 KEERKARYZFLUEDMERMED—F (GRE207T)
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[ R B A ERE 14 B TSR S ORI B A BB O — I E ] CERE 16 4F 1 1 26 A ZAFA)
2R, ACERGRC B G sk R MR R YRS X OSSRk S 0 — SR TE SUE L,
SRR LT BAKE S A TIAK 144 (AGERAKFAR Y =5 L U 4F) 0 HivEge
MELUGRT SN E L, ZhUCHT 2 4R Bt T o - BHRBRERE FRIORLET,

®R1.7.1 KEEAKAR)IFLUBOBHEBRER (JWA K 144)

H Bl Mo e fn R
IS W Crpnz &y WL
B BTz &, FLwr e L
0 ) 0.5 LR 0. 1 Al
iy 0.2 FELLF 0.1 Ay
itk (&aHRRE (T0C) D& 0. 5mg/L LA F 0. 1 il
GBI e DI 0. 7mg/L LLF 0. 1 ATy

Z O TR R M EEE AR LTV E T,
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®1.7.2 KEEBEKAR)IFLUOEDORUERER

I E! v A5 R FREHBRA | 5 (rdr F1E%)
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. . . KB FEAE
L 0.001mg/L LAF | B3 | 0.001mg/L A
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= N \ . KB IR
= 0.001mg/L LLF | i3 | 0. 001mg/L O
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AR A 38 K N R eS8 | 1 mg/L DAF KR 0.2 mg/L A YA VS
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< H 0.005mg/L LLF | B3 | 0.005mg/L | ICP ¥
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AB=ZHNVLT 22— X7 8 O
X100
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2.3 PICHRIEDBE

2.3.1 KEERAKRAKRY TFL2UE PTC K 03)
(PTC K 03 |% JWWA K 144 ([Z¥EU TWET, )

#*2.3.1% g
PEHETE H PEHE IR S
51 ERR IR IR X 20. OMPa VL F
SR 25mm/ 4y
B BRI X 350%2L e
‘ W, A%, EE oMo
T . 2. 5MPa X 2 43
8K 5 4. OMPa LA I
AL TENE MR {bas B mE ] 20 73 Ll = 200°C, 0, 2%PHA
- o) s HOCHORY =F L7 Ua—iLAN
JINER e +3% LI %30 451
IS WA NN L
B Rog N SN
g 0.5 FELLF
RAE [ o 0.2 ELLF JWWA Z 108 35 LUV JWWA Z 110 (2 X %,
BHY) (& H K FE .
(T0C) O &%) 0.5 mg/L B
PR RE T 3R O Je 0.7 mg/L VLT

BHINE S U — 7'M

ElnZ OO KSR D
Eo

< 20°C, 2. 48MPa X 100 B[
- 80°C, 1. 08MPa X 165 i
+ 80°C, 1.00MPa X 1000 Ff[L]

60°C, BB IRE

e =22k RIS 3 N
[FEPE YN IKVAREAIN IR N T & 2000ppm X 168 FEH]
. 50°C, JzWeTzzoh-i Vv Frvyxh )=V
S e 1 BUS L IR T
MBR B 7 & 2P BRI N &, L0% AT X 240 IR
I XGUARIE NP N &
MG | 53R O 350% LA I 3.5G]/m* LA FHR 1%, £ 5kBR
Bz et P LB e ] 10 23 LAk
. . BN F OO K S 70T | 80°C, 0.92MPa X 500 FE[H
EIJ i bl
o & e Rt L, () v FAD)
=+, =N ALy T
RS SRRV ﬁ“%@m@ﬁ“ﬁab‘ 80°C, 1. 08MPa X 165 [
§& RHMEORBRIEE L HiEET5,
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#£2.3.2 EEDOTEEFDOHRE

[m]
L3
o
L
[EA=] BT mm
2t (D) 5 M R B x (1) £ (L) P
OB i [ | koo | L e | o [aaE [0 [ 1ANED
SR | OREREE | IV | s ! Py (%) Pl (ke)
50 63.0 +8‘4 1.5 5.8 +8'9 50.7 5.37
75 90. 0 +8‘6 1.8 8.2 +é'3 72.6 10. 87
100 | 125.0 +8‘8 2.5 11.4 +é'8 ., | 1008 20. 98
150 | 180.0 *é'l 3.6 16. 4 *3-5 5000 0 145. 3 43. 36
200 | 250.0 +é'5 5.0 99.7 +§'5 201.9 83. 41
9250 | 315.0 *é'9 11.1 98. 6 +§.1 254. 7 131. 86
300 | 355.0 +§‘2 12.5 32.92 +§'5 987.2 167. 10

#2.3.3 EFROMNEEDTELCTOHRE

(]
4
+|
L
EFZOMNEE
B mm
4% (D) e R E (1) Ex(L) 55
PR | BT oM | IR L | BE L ERAGE | | TARNIEY
SHE | o |~ | e | T ~Hk (%) = O (ke)
50 63.0 *8'4 1.5 5.8 +259 50. 7 5.8
75 90. 0 *8-6 1.8 8.2 *é'3 79.6 1.5
100 | 125.0 +8'8 2.5 11,4 *é'S 5000 tf 100. 8 922.0
150 | 180.0 *é'l 3.6 16. 1 +§'5 145.3 16. 0
200 | 250.0 *é'5 5.0 99,7 *%’5 9201.9 89.2

@& L. PR OTFRZE L X, LEOWE 21T 2 A IZ SRR 72 2 J5 10 O SNE R O Xl
CPEsE) LHERE L D=LV D,
2. EXIZELFEMOWBICL-C, BEFTLHZENTED,
3. EFZ OfTES O 08 -TElE, #2.3.6 OFEZOHOTECHEET 20075
BE 1. 2B ORLENRB IO KU 720 OB &, Fo-HEedi-hEs L, &l ﬁﬁﬁa“ LD
A 0.960g/cn’ & LTCHFE LB DO TH D
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2.3.2 KEBKARY)ITFLUE#F (PIC K 13)
(PTC K 13 /X JWWA K 145 [c#EC CTUWVvE)

+2.3.4 #F0EH

ARz X B FEE
EF V& v 1 EF 52 S22 1 (600H)
EF90° > R EF T — X
EF45° ~_ R 7 7 N EF s F— R
FF22 1/2° N K EF A LF o —H
EF11 1/4" U R 437K EF H KL
EF S Xy K (300H) 53Kk EF 3 KL
EF S X R (450H) 90" N2 R
EF S~ K (600H) 45° N R
EF F—X 22 1/y° Ry R
75 U EF F— R 11/ R R
EF 7 v (7.5K %I TE) Sy R (300H)
EF 77 ¥ (10K %) Sy K (450H)
EF %+ v 7 S K (600H)
EF 732 90° X2 | LT o —H
EF Jiaz 45° <~ R T T TR (15K )
EF H 22 1/0° R R 77T T (10K XIGHE)
EF iz 11 1/ R R F—x
EF Ji5 S~<2 K (300H) 77 o UfFF-X
EF & S K (450H) Xy
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#2.3.5 % #

PERETE H PERE N eSS
e I ¥ i
it FEE ﬁ;“’ ‘fﬁ” BAREOMDI | 5 gypases 45
DIpNT L,
TR B 7K T2 5 X 4. OMPa L)
B2 e e {b ik RE R 20 43 DLk 200°C, 0, PR

BHNILEY U —7 M

B F DM D R ITD IR NT &

< 20°C, 2. 48MPa X 100 B[]
- 80°C, 1. 08MPa X 165 e[
- 80°C, 1.00MPa X 1000 FfL]

60°C, AZhHiEHELE 2000ppm X 168 K

M4 58 7K Pk IRVESEE 70N T & "
, . 50°C, J=l-Tz=lh-& Vtkyafvy-xh )=y
\£Efil\\ 2 BB )f\ \: ’ \ N
MER BRI ) & 0k XN N & 0% A EEE P X 240 R
i | 4181 TGN b
1 3.5G]/m* L%, 455080
o | B FALEREER 10 4721 L '
il g SRR BN ZE OO RSN L, | 80°C, 1. 08MPa X 165 BEf
ZOBAMOEOEE R S | ST RBET 5 £ T, K
RN 1/3 LT W4 %% <,
i BN A B EERT D F TR AL
RIENL PRSI OE I < BT | 15, (A1)
FEIEE 25% LT FIEEE 72 X AE S = D F T
5o (BiE)
PR BRI &y
R B NN L,
fg i 0.5 HELLF
e 0.2 JELL T JWWA Z 108 33 L OV JWWA Z 110 (= L 5.,
AR (44 F .
gk (T00) oy |00 me/l BAF
R FEOWE 0.7 mg/L. LLF
EZ EHEMHORBIEEIL, wike 15,
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#2.3.6 #F20O&

L Z
] 2 1 1 [ 2 ] 1
[ /
[ ~ [ ~
K 1 1 I K I I
I I I I
I I I I
[ S | ] 1 ™ |
] ] ] ]
I I I I
/ I I / I I
s I | I
B | | 1 |
BGI mm
N 5 R kX =R
WO d BRI / 1, 1, :
R | SEHNROTRE | —RADNE (e N) €D (BN (I N)
50 63.2 1.0 57 16 5.8
75 90. 3 1.4 75 22 8.2
100 125. 4 1.9 85 29 11.4
150 180. 7 +§Emﬁﬁgﬂ 2.7 105 5 40 16.4
200 251.1 3.8 129 54 22. 7
250 315.0 4.8 150 45 28.6
300 355.0 5.4 164 50 32.2

BE 1. PYNBROHFEAEL, BEEISHAA TN TV DHEPHIZIST A A RE 72 2 o w
BRHEEONIGM CFENEE) EREREREEDEEZ NS,
B, 77 AUOFFRMEIL, AT LIEOHIRNENOEE, MToORERFZ K 2. 3.4
DHEICHA T 2H8EME T2,
2. & L%, BEMISHEISAENTOWAHEHOTIETH D,
EX ik, MFEHLS (L+ 1) OFPHEZRS T CORMPAIZEAT 5,
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F2.3.7 HFAEFITY TV FE

s s
q . g Q : ;
BT mm
PSS e JE X zx®
IR ONVES D e KAME t S
AT | TEROE L — Bl (/) (/)
+0. 4
50 63.0 0 1.5 5.8 57
+
75 90.0 (()) 6 1.8 8.2 75
+
100 125.0 (()) 8 2.5 11.4 85
+1.1
150 180. 0 0 3.6 16.4 105
+1.5
200 250.0 0 5.0 22.7 130
+1.9
250 315.0 0 11.1 28.6 150
+2. 2
300 355.0 0 12.5 32.2 164

() PIC B 22(3%2.3.58), PTC G 32(F%2.3.88) L 13/ 0 £4,
BE 1. VPN OHFRZL L, (EEOWmIZHBT 5 M ERE M2 M JE 3 3. 142 T L7 E 38 A

B 6 S AN OHFIPHIZ M3 %,

_27_

AR 2 DT OV EE O CPAME) L AEIEE L DEE VS,
2. AL, T
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—3. SREHEL ST
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e BRI ET D,
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2. EFEODETE

AKEFEA AR =FL &L, FERPE100T
BENSDRLILIDIEE THLHID, FHOBEL
WBEHDFAE A,

1. BEEGORERICMR, LLTISDWTRIEN/ 2D Z s
95,

—3. 5 R &

—3. 6 BIRILIR N DOTRE 22

—3. TfEELUIRITHLBIEICHT 2R 422

—3. S BERDZLMILICET 3R+ 2K

3. E#EEADREE

YA, MEIZIo TR 2,
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<FfE>
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311 EFEEs
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<Rrfs >
IR0 KB Tl LASATRE T B,
CE IR OEIEL TS,
‘BF A5 L RS ORAELZ AL TND,

-

3.1.2 AhH=HIES

(3) EHLkF
RERRE DO AR ZAE 5,

DZFDIMOBEE FHiE
cTTUVREA RN M AE YRS DI D5,
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6. BEEEHEZDRE

Sy U PR A R E 2,
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FARERLBOFIEZTT,
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9. FUBRDIRTE

10. B ERDERL
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o Pt B4 - e i B2 ERCT D,
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Yol E B ERCT %,
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3.2 A%

ARGEFL K AR =T L 8 35 D (Bf7K )0, 75MPa LU R O /K MR Bl (2 L £,
E B X OVEM T OM IR EEFEPHIX 0~50°C T,

<0~50°C O EFEIA TR T 2855 O HEE FROMEY T,

AN B Y SN OO AT ~O %L, [ ] DI hE TUE T,

cZ OO IFIEIZ OV TE, KA =D —IZHOEDE TS,

100 4EFAnlE, 40°C ETOHPITHEEL TWVET,

#3.2.1 REANDFEREA

15 FIEE 0°C~20°C | 25°C | 30°C 35°C 40°C 45°C 50°C
s R ) MPa 1. 00 0.92 0. 85 0.79 0.73 0. 67 0. 63
{6 £ 77 MPa 0.75 0.67 | 0.60 | 0.54 0. 48 0.42 0. 38

®E KEIFAENE, EHES FKE) KL 0. 25MPa 2 A 7=/ CTF,

[fig ]
(D) REHFEENDREKREYE

KIERAKAR)=F L AL T TAF I THHIZW0, SRERIRD, FIRIZ I T2 IR 17
PERIRL, SRAICHREIME FLET, Bl X, 200C CO S EFAIE )L IMPa T3 23, 4 RN
30°CIZ/e 5L, IkmPrasE L, %] 3.2.1 O1lVH) 15% WL, 0.85MPa 720 £ 9,

728, WEFHFHIOW IR R L ET N, 2O FHEE ON—Z% 20°CELTUWVET, B, AKiE
BlAK RV = F Lo 0L, SR E L CHWONET OT, i R EAEH E 50CEL Q0
9, T2, BAREARETX 0°CTHY, HAE LW O HIREIZIREL TOET,

(2) IKEE
AKIBEK AR =T L A OKEEE, B ARKE KB R GHR#H(2012) N2 TKE+IZD
Wi, BZELT 0.45~0.55MPa 25 LA SN, EE LY = VB B X O/KER K AR =F L&
TUE, BMOY T RPFTREDOEM T~/ NSNZENS 0.25MPa 2 Z A T D, | EFLESTERY,
£ KR IE 0.25MPa 2Nz £,

(3) LIFFEME D3 G iE
(Q)AHBRIDORELFHICONT
—RIZR = F LT, A =V E R0, ARETERI DR =T L R R A R R0
BACIETZ0THZ LT, BT L UG EBIRIMEDH 5 —MOBEH] (T VU, kT, by
T, M7an=F LU TRELE T, TDD, AR > GRS HEICR
FLUERARZ T DY G, WRIDNVEICIRIEL, & OYMERS L O NAGEKICE 2 ET 2k
B ESNET, BT, BOMMEA~DORBELHET H7-0, ABERKHR) =T L E o
THBIAANC L D8RRI NERRBR AT 7225, 1000 BFRIFGE R TSR X RO E
HATLE, £, BIKEKRSNOEEZHFET D0, REBOHHNEZITo72LIA, R=F L
VETEFHO RV PR EDS 0.6 me/1 [ KB VG #4705 B L E OB ERBEEYE) TR STy
6&.%1@%?@@:., REREITNZEAEWULCTEXDIRE TLT, 72720, AHEIRAI DR FEDER
RSNDG G, IR IR R AT E RN B ET,
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L)FBELTETORIIFLUOEDHER
RENIH VIV e LB WA TV AR IR T4, (b5 L3708 CH SRR OIRE DR E
SNAHGE, BBET-OITMOBENOR KRB LE T, ZORKROEZEZ HEL WRe LAR—h
“PIPE MATERIALS SELECTION MANUAL”IZ I3,
GG AT 720,
T IART I E T B,
VAT EDIRENNTWET, LI T, IBHNRIEN X REL TROZENE ZBNET,
B2 A R AT S i T RO
SHE R LK DEREERI AT D,
RANZ TR — T w5,
IR DR S T 7R MW AR 55,
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3.3 HREMEHE

AIERL AR = F L A4 O A
AKIEFEK AR =T L B L, FEOSICTVO N2 PR L TNV ET,

ZI&, Yk Hazen—Williams 2. CTVVET,
BRROBETIEELT, SRR ARIC IV ELET, £, BFENREmLEELET,

N Y
Hazen—Williams =
Q=0.27853-C-D*%.1%% o (1)
V =0.35464-C-D%% .1%5  ....... 2)
D=1.6258.C*®.Q"*®.1%%® ....... (3)
1=10.666-C % . D5 .QM +ovvenn (4)

"’Q"
ey,

Q :JiE(m?/s)
Vi (m/s)

D ENRm)

C :JiiHfRE(=140)
[ :B/KIZSALG=h/L)
h BB KB (m)
L A RRIER(m)

P EORIC IS TRDBE D FHHTXS,
X(DC, D, 1552 CQERDLLGE
KX2)C, D, 1252 CVEROLGH
KB)C, Q, 252 TDERDLLGE
KXA)C, D, Q52 TaRDHEH

FIRHR FIREL T,
FE RIS LD 75
Hedk, RIZEDITE
CEKEHBERICES L
RETTN, B Clas B a—2—ICkDi RN L > TE QN ET,

_34_



10
1 g —
1"'
4m/85m/s 7
3m/s|
2m/s m‘i/ ~
1.5m/s 3{ . \ T
0.1 08 1m/s
i wua T e SEENR E NN
& e N
(m%/s) 300+~ \ - >
N —
250 | || N N X
001 o “TA\ ad - GHANER,V!
200 ~ N\ N
1 I‘ \ \ k’/
150 > N
|| . ~ A ‘>\,/
0.001 100 // "')’
' = — -
75 =
[ “’/
507
00001 | |
01 1 10 100
FNKZSER (%o)

F3.31 REH

_35_

1000



*3.3.1

KEEKARVIFLUVEDRER

B m®/sx10°

Q=0.27853- C-D*®. [ “% (C=140)  (n’/s) X107
50 75 100 150 200 250 300
Bk 2 5 B (ko) 50. 7Tmm | 72.6mm | 100.8mm | 145.3mm | 201.9mm | 254. 7mm | 287. 2mm
0.5 0.253 | 0.650 | 1.540 | 4.029 | 9.571 | 17.632 | 24.181
1.0 0.367 | 0.945 | 2.239 | 5.858 | 13.916 | 25.636 | 35.158
1.5 0.457 | 1.176 | 2.787 | 7.202 | 17.322 | 31.911 | 43.764
2.0 0.534 | 1.373 | 3.256 | 8.518 | 20.233 | 37.275 | 51.119
2.5 0.603 | 1.549 | 3.672 | 9.608 | 22.824 | 42.048 | 57.665
3.0 0.665 | 1.710 | 4.053 | 10.602 | 25.186 | 46.398 | 63.631
3.5 0.723 | 1.858 | 4.405 | 11.523 | 27.372 | 50.426 | 69. 155
4.0 0.777 | 1.997 | 4.734 | 12.384 | 29.419 | 54.196 | 74.325
1.5 0.828 | 2.128 | 5.045 | 13.198 | 31.360 | 57.755 | 79.206
5.0 0.876 | 2.253 | 5.340 | 13.970 | 33.186 | 61.136 | 83.843
6.0 0.967 | 2.486 | 5.893 | 15.416 | 36.619 | 67.462 | 92.518
7.0 1.051 | 2.702 | 6.404 | 16.753 | 39.798 | 73.318 | 100.549
8.0 1.129 | 2.904 | 6.883 | 18.006 | 42.774 | 78.800 | 108.067
9.0 1.204 | 3.094 | 7.335 | 19.189 | 45.583 | 83.974 | 115. 164
10 1.274 | 3.275 | 7.764 | 20.312 | 48.251 | 88.891 | 121.906
15 1.586 | 4.077 | 9.665 | 25.284 | 60.062 |110.648| 151.745
20 1.852 | 4.762 | 11.289 | 29.533 | 70.156 |129.245]| 177.248
25 2.090 | 5.373 | 12.735 | 33.315 | 79.140 |145.795| 199.946
30 2.306 | 5.928 | 14.052 | 36.762 | 87.328 |160.880 | 220.633
35 2.506 | 6.443 | 15.272 | 39.954 | 94.909 |174.845 | 239. 785
40 2.693 | 6.924 | 16.414 | 42.941 | 102.005 | 187.918 | 257.714
45 2.870 | 7.379 | 17.492 | 45.761 | 108.703 |200.258 | 274.638
50 3.038 | 7.811 | 18.516 | 48.440 | 115.067 |211.982 | 290. 716
60 3.353 | 8.619 | 20.432 | 53.452 | 126.973 |233.915| 320.794
70 3.644 | 9.376 | 22.205 | 58.091 | 137.994 |254.220 | 348. 641
80 3.916 | 10.068 | 23.865 | 62.435 | 148.312 |273.228 | 374. 709
90 4,173 | 10.729 | 25.433 | 66.535 | 158.052 | 291.170 | 399. 315
100 4.417 | 11.357 | 26.922 | 70.430 | 167.305 |308.217 | 422. 693
150 5.499 | 14.137 | 33.511 | 87.669 | 208.256 |383.659 | 526. 156
200 6.423 | 16.513 | 39.143 | 102.403 | 243.257 |448. 139 | 614. 584
250 7.245 | 18.627 | 44.156 | 115.517 | 274. 408 |505.526 | 693. 286
300 7.995 | 20.555 | 48.724 | 127.469 | 302.799 |557.830 | 765.016
350 8.689 | 22.339 | 52.954 | 138.534 | 329.083 | 606.252 | 831. 423
400 9.339 | 24.009 | 56.913 | 148.892 | 363.688 |651.581 | 893. 588
450 9.952 | 25.586 | 60.651 | 158.669 | 376.915 |694. 370 | 952. 269
500 10.535 | 27.084 | 64.201 | 167.959 | 398.981 |735.021[1008.019
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3.4 EHEE

AGERLAK R = F L AL, BAKEHSHEBIWWA K 14D\ T, &G IMPafE I+
77 0.75MPa [Z/KZEE 0.25MPa % WA A TENIEIZFE 24) T 50 4E1& DRI 2 Ll b IO IRk it
ST ET,

[FEIAS CIE, AGERCKARY =T L 45 O A PHA, 55 /7 0.75MPa LL FEE DY, KB
0.25MPa LA F &3 uiE, 245K 2 UL RIS RSN AZ L2 E1,

—J7, SMEICRIL TR, BRSOV EICEVIR AT HEEASHITEIS N EFFEL, 2N OHE
ELL N CHDLZEZfERE L ET,

WHEAZ DGR S EANENZ LD T JHIS & GRS 270, AL W TENE UKL L %
*ﬁaiﬂ“zm IZOWTIIRE 2 22 AR SV EF03, (b)) H AAKGE WS TAGEBIK RV =F L & T

BT oA s ) O, EHEREROMERELT, KEDOLEAMLIZEZINY, TEEKIEA[F
Rl ZBA M L2 e XD WA DT AT AP RERGIRNIER RSN TOET, 65T, KBRS
KARVZF LA OF L, W5 O SE CIINTEICx T 22 2O A ERFT T IUI RV, 72
f_L W K72 B i B8 FLIA END R E RIS HIER St DG A1, WIEICE D LRGeS EIZ L

EMRFE, I BNEICITH(NIMES fzﬂﬁ@%zﬁ)jﬂz%ﬁﬁﬁbi#

3.4.1 AREIZHT 2REMHEE
(BN
AGEELK AR =F L AEDONEIZR T D7 A1 IME T4 PE100 D MRSC)(E ] #K
JEFRFE)10MPa {26 L TL 2R 2 & HIAAT 5MPa LA FELELTZ,
AGEBLK AR =T L IR FENE IMPa (i F 77 0.75MPa (27K BT 0.25MPa % FLiA A
TEAE) WXL C ERL ORI S 23 e T D SO F TSI E T,
HG EWIFAKEREX, %23 20°CTH0 4ELL Bz 9058 7 s ol T, FHEKER
FEDFER T EISO 9080) 12 k> TRDEF, ZOFER, AERKAR)=F L ED
EWIEH K EMREIL, 10MPa BL_EE720FEd,

OAEICHTHEE
WIELZ X 0 38423 5 515E8 5wt 7713 Naday NOTHE L £,
G:P(D—t)/2 t eeeeeaann )

o aliRETIST) (MPa)
P EEFANE (MPa)
t EORNES (n)
D EOKAESNE (m)
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3.4.2 SEICHT HREMRET
(@QHFBI-HHE
EOVERE OFF AT DO AT, FIKBERHECEIIE M~ O BING, —RIZEIMED 5% LT
LXNTCWET, KIEFOKHR) = TF L A ZOEEA TR RELET,
(b)EFEHAIFIE
AIEELAK ARV = F L U B DOINENZ LD T IS TSR DAL, [FIUHHE S ChHmE
FEALE =S LRICIDNT, SIIRBERIESICHR L TE 2R 2.5 ZRIAATEELET, /E-TC, FF
IR %Hﬁwﬁﬁﬁﬂ£é4A2wz5 8MPa L7200 E 9,
()R EET E Bl
SMEIZHT DAREHE, KB R FHEH ) OFHEAICHE L 7,
DtHE: ~—AFro=R

p ol g
2K -tan ¢
ZZIZ,

P, HELtLIZXDHE N/mm?
K 7% roF#EHERE (=(1-sing)/(I+sing) |

0 s B AR A N/mm®
) s O R A °

H s EY mm
B Al mm

@)t : 7 — 3 A7 DK
P, =a(l+i)P- B

ZZiZ,
P, gt N
a = R AR
i : TEFERARE (=0.5)
P o1 i EE (=100000N) N

B : Wi ) OAKIER SR (=0.9)
QMFIC ) &b« A 7T =D (BIERK)

0,=12/t){K,—F ,-E’ r3/12(E-T+0.061E’ -1 )} P,

§ , =C@F ,+F.-r"/(E-T+0.061E" -1 3)-P,

[y

oy EEIIEAT DRI T (FRIEAETT) MPa
6, EITHEAETDHIEDAR %
K, :®&EOE—RL MK

F, o LORBEOREMEE BEBRMIZ 1.5
F, B TFREOSTKMIZEI > TRE DR

E’ PEEOXHEDIZE o TIRE DIRHEK MPa
r LB RS mm
E LB o dh MRS MPa
I DETE lem BH72 0 OWrif —kE— 2 > b (5t°/12) mm*/mm
P D ETEICET H80E T N/mm*
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F3.41 REARY
X K A 0° 30° 60° 90° 120° 180°
SRR | 0.110 0. 108 0.103 0. 096 0. 089 0. 083
£3.4.2 EF—FvMMEE
X K A 0° 30° 60° 90° 120° 180°
H K K, 0. 294 0.235 0. 189 0. 157 0.138 0. 125
K |% & K, 0. 150 0. 148 0. 143 0. 137 0. 131 0.125
B K K, 0.153 0. 152 0. 147 0. 140 0.133 0.125

O~Q@D#HENXZHNT, KERAKHRY =F L A DOINEIC LD T-blk L O )
RO ICK L CEHAELE Lz, HEMREEER 3.4.4 LK 3. 45 LET, 72k,
SR TS VWE LT,

- R L Lo BAZIRAE

- B TEEL O IR
- i B O Sk
« R U =F L IR O i R

LD

: 18kN/m*=0. 000018N/mm’

: & 1.5.31

zknFES,

: 25ton b T v 2 B

: 1050MPa

R343R LET,

£3.4.3 RUVIFLUOBEORES%
BT mm

FEOM PANE IR
50 63.0 5.8

75 90. 0 8.2
100 125.0 11. 4
150 180. 0 16. 4
200 250.0 22. 7
250 315.0 28. 6
300 355.0 32.2
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#3.4.4 RYVIFLUVEDONEIZLEDHIFIAE-DAEDEFERZR
E’ R L o HiiR i MPa
0 max R HHIT IS ) MPa
v : P I Trk (T DI/ EAME X 100) %
PR L 4| Sk | Bk D 0. 6m 0. 9m 1. 2m 1. 5m
FEOEE] 0 me x \Y O max \Y% O ma s \Y% O max \Y
50 | 5.39 | 1.71 | 3.64 | 1.15 | 2.76 | 0.87 | 2.26 | 0.72
75 | 5.46 | 1.73 | 3.68 | 1.17 | 2.80 | 0.89 | 2.29 | 0.73
100 | 5.43 | 1.73 | 3.67 | 1.17 | 2.79 | 0.89 | 2.29 | 0.73
60" 150 | 5.40 | 1.72 | 3.68 | 1.17 | 2.81 | 0.89 | 2.32 | 0.74
200 | 5.36 | 1.71 | 3.69 | 1.17 | 2.83 | 0.90 | 2.35 | 0.75
" 250 | 5.30 | 1.69 | 3.69 | 1.18 | 2.87 | 0.92 | 2.41 | 0.77
300 | 5.25 | 1.67 | 3.69 | 1.18 | 2.89 | 0.92 | 2.44 | 0.78
£ —10 50 | 3.57 | 1.47 | 2.41 | 0.99 | 1.83 | 0.76 | 1.50 | 0.62
75 | 360 | 1.50 | 2.43 | 1.o1 | 1.s5 | 0.77 | 1.51 | 0.63
100 | 358 | 1,49 | 2,42 | 101 | 1.84 | 0.77 | 1.51 | 0.63
1200 7950 |36 | 1.49 | 2.43 | .ol | 1.85 | 0.77 | 1.53 | 0.64
200 | 3.53 | 1.48 | 2.43 | 1.o1 | .87 | 0.78 | 1.55 | 0.65
250 | 3.49 | 1.46 | 2.43 | 102 | 1.89 | 0.79 | 1.59 | 0.66
300 | 3.46 | 1.45 | 2.43 | 1.02 | 1.90 | 0.79 | 1.61 | 0.67
50 | 5.92 | 1.98 | 3.99 | 1.33 | 3.03 | 1.01 | 2.48 | 0.83
75 | 5.99 | 2.02 | 4.05 | 1.36 | 3.08 | 1.03 | 2.52 | 0.85
100 | 597 | 2200 | 204 | 1.36 | 3.07 | 1.03 | 2.52 | 0.85
60" | 150 | 5.94 | 2.00 | 4.04 | 1.36 | 3.09 | 1.04 | 2.55 | 0.86
200 | 5.90 | 1.99 | 4.05 | 1.37 | 3.11 | 1.05 | 2.58 | 0.87
— 250 | 5.82 | 1.96 | 4.06 | 1.37 | 3.16 | 1.06 | 2.65 | 0.89
300 | 5.77 | 1.95 | 4.06 | 1.37 | 3.17 | 1.07 | 2.68 | 0.90
I 50 | 402 | .71 | 271 | 1.15 | 2.06 | 0.88 | 1.69 | 0.72
75 | 406 | 174 | 274 | 1.18 | 2208 | 0.89 | 1.71 | 0.73
100 | 404 | 173 | 2274 | 117 | 2.08 | 0.89 | 1.71 | 0.73
1200 7950 202 | .73 | 274 | 117 | 2.09 | 0.90 | 1.73 | 0.74
200 | 3.99 | 1.72 | 2274 | 118 | 211 | 091 | 1.75 | 0.75
250 | 3.94 | 1.70 | 2.75 | 118 | 2.14 | 0.92 | 1.80 | 0.77
300 | 3.91 | 1.68 | 2.75 | 1.18 | 2.15 | 0.92 | 1.81 | 0.78
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#£3.45 RYIFLUVEDHEIZEAHITIEAE-DAEDHERR (K

PR L 4| SOKf | g0 0. 6m 0. 9m 1. 2m 1. 5m
FEOMEl 0 « \Y O iax \Y O iax \Y% O as \Y

50 6.64 | 2.35 | 4.48 | 1.58 | 3.40 | 1.20 | 2.79 | 0.99

75 6.74 | 2.40 | 4.55 | 1.62 | 3.46 | 1.23 | 2.83 | 1.01

100 | 6.71 2.39 | 4.54 | 1.62 | 3.45 | 1.23 | 2.83 | 1.01

60 150 | 6.68 2.38 | 4.54 | 1.62 | 3.47 | 1.24 | 2.86 | 1.02

200 | 6.63 | 2.37 | 4.56 | 1.63 | 3.50 | 1.25 | 2.90 | 1.04

G 250 | 6.55 | 2.34 | 4.57 | 1.63 | 3.55 | 1.27 | 2.98 | 1.07
300 | 6.50 | 2.33 | 4.56 | 1.63 | 3.57 | 1.28 | 3.01 | 1.08

- 50 4.64 | 2.03 | 3.13 | 1.37 | 2.38 | 1.04 | 1.95 | 0.85
75 1.71 2.08 | 3.18 | 1.40 | 2.42 | 1.07 | 1.98 | 0.87

100 | 4.68 | 2.07 | 3.17 | 1.40 | 2.41 | 1.06 | 1.98 | 0.87

1200 7950 | 466 | 2.06 | 3.17 | 1.40 | 2.43 | 1.07 | 2.00 | 0.88

200 | 4.63 | 2.05 | 3.18 | 1.41 | 2.45 | 1.08 | 2.03 | 0.90

250 | 4.57 | 2.03 | 3.19 | 1.41 | 2.48 | 1.10 | 2.08 | 0.92

300 | 4.54 | 2.01 | 3.19 | 1.41 | 2.45 | 1.10 | 2.10 | 0.93
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3.5 WEFHE

3.5.1 HBRUVIH

AEFEKARY = F LB SN TWAERY =F L sk (PEL00) 1, Sl & b~ THl
BEFRFEIX 1/10 LUFCF 23, SIRMAONE 10 f58L B & R&E <, BIXRM CMEREICET &0 D
FEFoTnET, KEEAKHARY =F LU EE5oiEo a0 1 — 03 X %
3.5 LIS LET HEBIRFO M AL 2583 5 &, JIHIE RO T A 1X 8 WiEEIZ/2 Y £97,

30 1 BRUVFH:8~10%

o5 - RYFVTBRED
B RUVTH 15%

20 4

i
s | I
5 15441 i BRI IHBUTH 6%
11 I | |
(MPa) 10 I — 1| HRBICHTIHBFVTH 3%
11 I 1 1
E MLl | LARL2ERENC&D
L Il SHOTHBAME: . 7%
0 11 1 I
0% 10% 20% 30%

VT H(%)
X 3.5.1 JKEEAKRARYIFLUVEDEI—UVTHDOERE

AGERLAK ARV =T L B RS E O — R CTHY, MEVEREO BELE IR O T H%
FAvET, TEAKEW S KEE KR =T LA ST T oA s, P 1049 H 1o
2.4 RVZFL L EDMENMEICHOW TSN TOAEE (R 3.5.2 ) X0, KEEAKHRY
TFLEDOEHETHOWOHAEOT A%, ] 3.5. 1 IR TERBVEELTWET,

£3.51 HRVTH

HEOT S
BRI X B AR O % 3%
ISR A B RO 6%
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£ 3.5.2 JifERAEREFHEICEY SKBR (R

ERR

51 SR

MOV 75 X 1.5m DI % v iz5| ik
FERZATV, Gl R R O FER AT
T IR EE RO T, (5] 9w L
2.5cm/s~100cm/s)

BRSSO 220, 7.8%(100cm/s) ~11%
(2.5cm/s) DHFPHIZH -T2, FT7, FoF
VT HGOBRMA O K, 15%FE
Th-T,

FEOVE 75 Xbm D ENRE Z -5
REBR ATV, BARONT B Stk
W7l Z RO,

BRSO IR 2 8% FE T, RO
Tx—EpIcE T, BITITIE R
ROV,

FEOVEE 75, 150X 0.5m DFEEZ Hu
72 EMERER ATV, JEME BRSOV
IR RDT-,

JEREAR RO AT, FEOEE 75 T 7%
~9%DOFFHIZHY, FEOEE 150 T 10%FE
ETHot,

DI L
(it SR

BETREE 75 X 1.5m DI 4 FH -0
UANBHEEBRZATV, TP OT Ay
i SOy

Rl OV I 3%, JE I H 1Hz X 50
(B D0 I UAHE 7 DE RIS, R
TR W e E O BE TR O LR
7.

T Sh D
WNEZY— 7 53R

FEOVR 75X 0.7m OFEEZ W, T
RO % 5 2 T RRECTHIEZ ) —
TR L, REIMERERE AT
UTe (BIIRONT 720 2.5%~10%)

WHEZV— 7 BROFERIT, 73T+ A
H—H—T % EAloTERY, 2.5%~10%
FREDSIEOTHNELTE THEH
PEREICII AN RN D e D RS T T,

3.5.2
[HAKIE

HEZELEIC L SHERBICHT SRR
2 KB M AR AR TIESEE - i, 2009 4ERR ) ICH S TOBAGERL K AR =5 L

E DM FHRE OB EAEIC LD RETH ) IR DR ARG AR UET,

(DER&EH
CEAREEE PEOME 150
S D=0. 18m
BE ;. t=0.0164m
BME  KEROKFAARY =F L 4% (PE100)

- BRI Y

- ETNIE

- BEhH
- IREEZAL

. AR TV

1. 2m B IV, 6m

BB L, 40 1L.2n Db D a2 R LET)

: 1. 0MPa

: 100kN/fiy (T-25)

: 15°C

B35 LI LET,
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N f&

G.L £ 0 102030405060

TIIIRT.~ T - AT
g . =

e |_% N=2

e «

(@) .-

xR Tl

T N = 57

5| P

, e [N
B2REE

BJ3.51 HEBBETIL

(2) LRIV 1 HEB T H4RE
(a)F B OO E A F #A

H,
T, =4z?

ZZIZ,

Te o EEHEOEAEH (s)

H, :#HiEOESm)

\Y D O AW R (n/s) (R 3.5.3 DL HIZEDT)

s i

#3.5.3 HhBEOBAMEERRE

i EEm | NE AU BT AR 8 oD B H,/V,;
@ 25 2 61.8N*2!" = 71.5m/s 0. 350
® 5 5 122. ON ™7 =138. 3m/s 0.036
©) — 50 205. ON*'* =334. 3m/s —

I,
T, =4ZV—‘ =4X0.386=1.54(s)

S 1

(b) EBHT E D 3 BE DK F E LI IRIE

2 m-h'
U, =—S_ -T.-K|  -cos
hi 2 v G hl 2 H

ZZIZ,

Uy, B HE O B O K2R (m)

S,  AEHESIOBAEE Y Y OMEIRE AT MV (T =0.5s, =0.80m/s)
K' . 1 AT D% AKCEEEE (=0, 15)

h'  HFEESLEFLETOES (1. 29m)

H : FJE R OJF X (=30m)

:isz. 80x1.54x0. ISXCOS&EB?):O. 0374 (m)

T 2%

U

h1
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(HRKENDRE
L= 2-1,-L,
L, +L,

L =Tg*Vps
Lo=Tg Vgs

L 0 45 FERLD A AUWHE O % 5 (n)
L BT OEE (n)
Vs o 2k HE OB AW R R T (n/s)
Vs o FE O AWM EEE (=334, 3m/s)
Ve =-—§9_-:77.7(m/s)
0. 386
L,=1.54%X77.7=119. 7(m)
L ,=1.54X334.3=514. 8 (m)
_2X119.7X%X514. 8
119. 7+514. 8
L' =V2X L =274.2(m)

=194. 2 (m)

(D BNV #, EBDOVT #

r-U
€61 _U'Thl

& =0t Eg

o, =0 o,

2.7-D
. L .(C—Gl

2 2
€pq =\/3. 12x ¢, " +eg,

g = Wy

£ gq 1 HARORIOS 7

ey HEEREEROSOS A

ep, HEREROMITOT AR

£ 0y HHOTH LT OSTHOEKOT 7

(OTARIITEESAEEE LTI 12 2T H)
ao TR BEELTBA OB O RN AR RS

a TROEMERE (TR BELRNED, q=1.0 2T 5)

oy BRI O RIS RS AR (o =0. 984)

ay o EENESE S T O MR AR AR B (> WL & 0 M R LB LTk
<, L.0&F D)

. CHOE DR JERE (B — 1.0, RE— 1.4, WO TARLE— :2.0)

BAEFHREENE, 1B L0DObLDERLET)
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X 0.0374
o, =1.0X Zi_IEiI_E?___ ~0. 000605 (=0. 061%)

¢, =0.984%x0.000605 =0.000595

X XO0.
S ox 2XEX0 18 0 000605  =0.00000352

& .
b 194. 2

e, =/3.12x0. 000595 + 0. 00000352°  =0. 00105 (=0. 105%)

(3) LARJL 2 BB B8

(aF B0 EH EH
Lol I BB OFHFE ERIT, Te=1.54 (s)

(b)EBGLIE ) 3t fif 0D K F ZE LR 1R

2 n-h
U, ,=—S".T..cos
h 2 7_[2 v G 2 H

’

S', ¢ EARHEE) OB SE A V(T ,=0.7s, =1.0m/s)

)1 29 0 a1
2%30

2
U, ., :—le. Ox1.54xcos
b

() RIREIDRE
Loyb 1 HUBEEIOFE LR L, L=194.2 (n)

(DHBDOVT H, ERDVT H
FHERIX L~ L RS LR L,

% 0. 3114
—1.0xX 20T 0, 00504 (=0, 504%)

&G0
&, =0.984x0. 00504 =0. 00496

_10x 227018 00504 =0. 0000203

£n, =~0. 004967 +0. 00002937 =0. 00496 (=0. 496%)
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(4) BRI EICH 9 S5

(QBPEFECKIEHAMVT A
_0.3222W, [ E-I
©TTZE K, -D
Attt
£ HEYEMFEC X D& A O
W, o B#Eh#m E (h=1.2m, =6.797kN/m)
D D B OV (=0. 18m)
K, e 7 i SRk (10000kN/m?)
E ;B OTYELRH (1. 05 X 10°kN/m?)
Z B OWERE (=3, 165X 10 ' m")
I D OWE 2 B — A L b (=2, 84837 X 107°m?)

=0. 000849 (=0. 085%)

0. 322x6. 797 \/1. 05x10°x2. 84837x10™
&, =
’ 3.165x107" x1. 05x10° 10000x0.18

OFREETFITLSBARAVT A
= M2 . 2

&

£ s AREE RIS L 2B 5 O A
M, : RELTIZEL DK E— 22 b (=0.05714kN-m)

E, 1,D: oD
0.05714 0.18

e= - — X =0. 000172 (=0. 017%)
1. 05x10” x 2. 84837 %10 2

CINEIZLBEA RV T H
P (D-t)

i 2.t-F

3 c NIELZ & 2 il A i O3 2
P, : NJE(=1.0MPa)

v D IRT Y b (=0. 46)

t : B (=0, 0164m)

E,D :HEDEFBY

1.0x(0.18-0.0164)

£ x 0. 46 =0. 00219 (=0. 219%)
2x0.0164x1050
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(DEERIEIZLBARVT H

e, caAt
alalltel
e IREZEAGIZ X A O
o cARY =T L OBIEIRIRE (=1. 2X107/7C)
At IREZEE(=15C)
£ ,=1.2X 10X 15=0. 00180 (=0. 180%)
(5) THERERED BE

(@QLARIJL 1 hEFICHTHHEEREDEE

35 A4PBILOFES.5.5ZRTHY, ZOFEWI T, AR DRD TR —2 55 TH,
BEAROTHANTAROT LT L) F4, Z0E, 1B8o 13,22 SO EERED
RS (X, v 1 RSN U CIiEMERE 1 25 2 L1 £,

£3.5.4 HMEBLALI(EHEY 1.2m) BAf - %

4 i n=1.0 n=2.0
H Bh &fiy 8 (T-25) 12 X D057 1 OvT A 0. 085 0. 085
ARIERE T (L=15m) |2 L 28l 5 1O # 0.017 0.017
IREZARIZ L BT R O A 0. 180 0. 180
NHEZ K Al 7 O 2 0.219 0.219
I (K, ,=0. 15) 1T & Bl 6] V97 0. 105 0.210
EIROT e (TR OT D &5 0. 606 0.711
TR O A 1.0 1.0

n MO R —FEEE (H— 1.0, RE— 1.4, D TREY— :2.0)

#3.5.5 HMEELANJL1(EHY 0.6m) BAfI - %

4 PR n=1.0 n=2.0
H B HL L (T-25) (2 L D fl 7 O™ A 0. 158 0. 158
ARPETF (L=15m) (& K Bl 51 O3 A 0.013 0.013
=N (AN RS A [T N 0. 180 0. 180
WIS X D7 O3 7 0.219 0.219
HE (K, =0, 15) 12 X Bl 16 O3 7 0. 105 0.210
BROT A @ H 0T HOAF) 0.675 0. 780
PR O A 1.0 1.0

n o HARO R — RS () — 1.0, R"¥— 1.4, MO TRYE— :2.0)
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(b) L)L 2 BB T I EMREDRE
F3.5.6 BLOFK3.5. TITRTHEY, Z OFFRAITIL, DD TRE—72GE5 T,
BIROTHNTROTHRUT 20 4, Zhik, 56t 13.2.2 HESKOMEIERED
A ) 2L AuE, oL 2 BN KR LT EMSERE 2 2l 95 2 LD £,

£3.5.6 HMEILAIL2(EHY 1.2m) BT %

4 g n=1.0 n=2.0
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5.2 EF #FonO#

HETF-2 4 IAGNES SE= ik
EF V47 v k 50, 75, 100, 150, 200, 250, 300 -
EF F— X 50, 75, 100 2 M (1?Zkﬁﬁ)
M | 750 O EF F— X 75, 100 .
i
o | EEAU R
# — 50, 75, 100, 150, 200
F |EF SR
- 1A x2
EF 7 —X 150, 200
77 v UfFEF =X ’
K
EF sz~ R FEE (1 fH5HT)
n EF & S~ R 50, 75, 100, 150, 200 D 70%
Z |EF¥xy o7 e
g EF 752
EF g —X 50, 150, 200
FF 5% L5 o —4 75,100, 150, 200
752 Uf R g F— X 150, 200

W+ 1. EFEEAOMTISMIE, 2 DkTaEE L35,
2. 1 OfkFOMFTAENT, 2 O0FD 0% ET 5,
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£ &%

S| TR
N kgf
A 1 1.01972X 10"
9. 80665 1
Pa MPa bar kgf/cm’
‘ 1 1X10° 1X107° 1.01972 X107
= :
5 1%10°® 1 1X10 1.01972 X 10
1 10° 1x10" 1 1.01972
9. 80665 % 10" 9. 80665 X 1072 9. 80665 X 10" 1
Pa MPa F 7= 1% N/mm? kgf/mm* kgf/cm’
e 1 1910 1.01972 X 107 1.01972X10°°
;L; 1% 10° 1 1.01972 X 10" 1.01972 X 10
9. 80665 X 10° 9. 80665 1 1X10°
9. 80665 X 10" 9. 80665 X 10°® Xt 1
EEHEICHAWV:-YHEE
xR il i
PE & D PR 1050 MPa
AV e 0. 46
PRI AR S 1.2X10-4/C
EETER N 100 kN/iigy (T-25)
o 18 kN/m? PR AR B R L
%) 5 i
EORAERER ] 17 o/m LR 35

MR 18 BBV, TMiEE LIETES O HEMHIT 17 1272 > TV D720,
MEFFRRL 17 & Uiz,
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FEKARYTFUINA TRT LGS

B8
(E&8)
oA HIRITIV IR oKL IEKRASH
SHIEEETIEMASH oUuXESHs TF
OSBRI oA AMNILT
L & ENHEL SRS L ZZ3W= 2 W St L
erEIRHKASH S IREI/HKASH
(B2 8)
O RER TR oLy FRIEHASH
O AEREHASH OHEEL Y b A—IkH a2t
Y VI REERTIFH®ASH ¢ IVFHASH
eHMERKASH SEX/—TaviTo /O -H#AaHt

oHUAEHKETU—-X

HKGERCK R TF L B R OVE T
KEt~Y =TI

FIRGELT SERILAE 10 A &GET 8 iR FBk 294F 10 H
AT TR PRk 16 4 5 EI 9 I R T 4E 8 A
SET 2 i ERR 18 4E 4

SET 3 Rk 19 4E 9 H

KRl 4Rk PRk 21 45 A

AT SR TRk 22 £ 7 A

AT 6 fie TRk 26 4 6 A

BGET TR PRk 28 4E 5 1

EFEIT EKARD ZFL 2N, T AT LR

FITEE BOKHRY ZF L oS T AT LR
T 101-0036 HaLHS T-CH X A AL ET 7 2t
KS B 2
A% 03-5298-8855 FAX03-5298-8856

Home page http://www.politec.gr.jp/
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