S LmEAEEEOMEHH

1ERET&H

(1) BICET5%HES
EiE TAKERBEEEEZILEK-1)
BEOMEUE 150 mm
BEDHNE D = 165 mm
HIREER t = 55 mm
HEEE to = 55 mm
ER L = 400 m
EDOmE A =n/4-{D*>— (D-2to = 276  cm?
EDWE R Z =n/32-{D*— (D-2to)*})yD = 106 cm’
EDME2RE—AVM] =71/64-({D*— (D-2tc = 877 cm*
={OE RN | (LAY o = 108 N/mm?
BEDHBELN (LA'IL2) oo = 376 N/mm’
NI v = 0.38
=L e ER E = 2942  kN/mm?
REARRE a = 0.00007
BMFORHABRERARAKBUVESO 26 mm
BFOESEHOHAREHRAEOO 5°00’

(2) TEDHEH
BEDLHY h = 150 m
EIRDIKEE O
EEEIE AT = 15 °C
FREEEFICELAEARVT H
B 55 Hh % X R L = 60.00 m
FREELT= ds = 020 m

B FEDHEH
SRETAHNIE PI = 1 Mpa
BEIERE T-25 = = 100 kN
CETE e i = =2
BT T 1 DR % B B = 10
FOMEE Ws = 0 N/mm
TOEMKIEES Tt = 18 kN/m®
ELHBEEDEE D T = 001 N/mm?
NE A MR %R Kv = 9800 kN/m’
ERODEEERHK LA Vi = 3.12

Vo = 3.12

(HHEHDRETES
EBEWEICHITAREKTEEE K'hOT1 = 0.15
HBWEICHITAHRETIKEEE K'h1 = 0.15
Hhigk Bl ¥ 1IE R B Cz = 100 AR%H



(5) HhAZ 4

TR
[ RE BE ToEE
HIERX 1T EB4A NE E=rti
i (m) Hi(m) (kN/m*)
1 2500 2500 ;h &t ®MWETL 2 17.0
2 30.00 500 ;hiEtH H#EHEL 5 17.0
3
4
5
6
7
8
9
10
Hig= 3000 #iEtH mMEHL 50
GL
ESZZN
B3

30.00

®E

ABRE

2. EHREICKIERCARVBHEFEEE
(M ERIEA
OAEIZLDEA TG H

Y 'Pi(D-to)
2-to

Opi=

0.38 X 1.00 x (165.0—5.5)
2x550

= 5510 N/mm2

ZZIZ, opi - WNIEIZKDEA RIS
v SHORTYUL
Pi: NIE
D: EONE
to: FIEEE



QBEBERE+EDMAEICISERILS

BEIER _ 2xPxDx{+) x B
B Wt= 275%(a + 2h)

2 x100x 0.165X (1+0.5) X 1
2.75%(0.20+2 x 1.5)

5.625 kN/m = 5.625 N/mm

ZZIZ. W : BBERE (N/mm)
P: BEIE1ZHY-UDHRE

D: EDNE
a : {EHhilE
h: &E0LH%Y
i EEERH (05)
B=10
=2 BEEHK
T#HYEEm)] h= 1.5[1.5<h<6.5] h= 6.5
REE 0.5]0.65-0.1h 0
avh)—b-FRI7IE 0.5/0.65-0.1h 0
2.75
O
K N IAZN ESZZN
, 1.75
+2  tandh.

AR T3]

ZDMDFTEWs= 0 N/mm
W= Wt + Ws = 5625 + 0.00 = 5.625 N/mm
H-THREICKDERIE AT

0.322W _EI

Opo= z Kv-D
_ 0.322 X 5625 2,942 x 8,770,000
106,000 0.009800 x 165
= 2.158 N/mm2
ZZIS., W BHBERE+ZOMEE
Z EDOMEIZRE 106 cm3
E - EDHEMZRE 2.942 kN/mm2
[ EDOME2RE—FA- 877 cm4
Kv :$RE AR SR H{ZRE 9800 kN/m3
D - BEND5E 165 mm



(2) MFE D EE A M RiEE
@ NEIZL DM FiEE

OptL

E
— 5.51 X 4,000
2,942

el=

= 7492 mm

ZZIZ. el :NEIC LA FHHE R (mm)
L EE
> P1 WE&:ié%ﬁﬁmﬁ
E :EDEMERE 2.942 kN/mm?2

Q BEFEREICLLHBFHES

Opo-L

E
_ 2.16 X 4,000
2,942

el=

= 2.937 mm

ZZIZ. el HENETEIZ L AHEFRHE E(mm)
L &R

B
O po : HEVEATEIZ A8 T A
E : BEDEMEZRE 2.942 kN/mm2

Q@ BREZRLIZLHMFHiEE

e, = a AT-L= 200070 x 15 X 4,000= 4200 mm

ol e HREEALICEAHEFRNEE
o ORI RIREL
AT GBEENC ©)
L : & (mm)
@ FEEEFICK DB FHiES

FEEETFICEDMFHHEEIL. IOLIBREERELTELHT S,

L= 60.00

30.00 30.00

N ]

p= | 020




55 R DI Ls (23T DR ds R RE T2 L7 ME T 5L
Is(=Ls/2) RREIZH T HED DU Als(E,

Als =/ Ls¢ + ds¢ — Ls
=,/ 20 + 3,000° —3,000
= 0.067 (cm)

Ls= 30 m
ds= 020 m

ZOMONALsIL, 30m X D84 FF DT AT HLRIN SN D, ZZ TR LT ORI
BRI EEET D,

ed=ALs= 0.067 (cm) = 0.67 (mm)

3. B D€ A M TE 14 RR
TS MR O A WTEMEROER 1 IRALD R DD,
2 _Hi

Vpse T Hi
i:zl Vsi

77.79 m/s

C I\ Vs« 52 Mt oo S 84) 517 U s g7 3ok i
Hi :i% B O HI8 DJEX(s)
Vsi @i B O HJE O -5 55 e e i o (m/s)

FK—4 AW RORTE DFF R A (A WO Z EORILR)

{icTav Vs(m/s)
il 107 107" 107
R EETET |129N° % 156N |172Ni° "

BB L |123Ni%1°| 200N |205Ni*"2°
;‘:F*E-Iﬁ- *E'li:t 122Ni0.0777 142Ni0.0777 143Ni0.0777
WEL |61.8Ni°"""|90NI*"" |103Ni**"

4. REBHBOKMEIE
g AR OFRMEEITRATRHAESLD,

_ r Hi
T — i
G 4 izzl Vsi

= 4x0.38566 = 1.543 (s)

TG ; 8 AR DOEMEAE (s)
Hi ;i B O Hg DJEX(s)
Vsi i B O & o 355 s 5 388 BE (m/s)
%8 M I AUWTE 3 10 L~V Ol A VY, Fails
BHTI10 L ofid s,
:I:E&:Egb%TNFO@&g‘VM:5O(H’I/S)
Ni :FEAEE A RERIC L 5% B O = O HNE
i EHE S R E S R FE T IR I B EED
MFE LI HOREDOE S



=] FE TAEE Hi
WA T84 N{E BEH MHERERE Vs

[ (m) (m/s) (s)

1 25.00 HiEH wWEL 2 2500 71533 0.34949

2 30.00 ;HFEtH FhEL 5 500 138.251 0.03617

3

4

5

6

7

8

9

10

Y 30.000 0.38566

Hiag HiEH ME+ 50 334.29

5. MEFHDRE
HMEBORRE. RRXEYKRDS,

2xLy XL, _ _2x12003x51581
L, +L, 120.03+ 515.81

L =

= 194.74 m
Fio, BINTOWRITIRATRED,
L'=/ 2 L= 27540 m

C T, Vps @ 35/ Hiis o0 SE 1A A Wi o4k 312 3ok 5
Vs @ FA% W AW s 57 ol 334.29 m/s
Te : 3% )E M O R 1543 s

Li=VpsTg= 120.03 m
L,=Vgs Tg= 515.81 m

6. HADREIMEFRE

HFREIL~L IR LT, MR LA I O 2B B LR R R a9,
ZO%E | SRR B OB 7 18) K OVE BHIEL A2 57 1) O BAGZ 1R & 24 720 0 R ORI AR 5L
SLBELIRDDN, ZBIFRAUTE > TRO 5,

2
Ky= C, - —Trt g = 15x — 18« 7153
g 9.8

= 14097.8 kN/m? =  14.098 N/mm?

2
K., = Cc, - __r+x rt 2 = 3% L X 7153
g2 2 VS 98

= 281955 kN/m? =  28.196 N/mm?

vt LOBAARFEE
g E I
Vs  BERMETOXREMBEEE OWMEEKEE 71533
C1, C2 HERE KO il L OVE EIE A2 J7 17 D BAL &£ X Y 7= D Hifg o
WEARE R 2 EHTHY, —i%ITIE, BB Cl=1.5
C2=3 BIEDEIZLIEBEIND,



7. LRILTEF x9SRt

(1) EERBERARIRL
HFEE TR DHENEEL.0Z 52 -IE0oMiFRE Fil o Z0RE 1L, 28 ko E A B3
WS T3HRO D, ZORITHE %M)%*mKXAﬂhw&ﬁimé%@f%é

FE A EISEARINLSYy (HUEBIL~UL1)

T N —— 1 |
AN -

I]-l]‘" - |
1]

REHBOBEAFREL (Ta) (s)

b, FREHAEOE A JE T 53 = 154 s DPEHD
ERMESHOBEMAEELIYDREGBEARINLVSIZUTDKIIZKES,

Sv = 80 cm/s
(2) EELIE QAR D KFEELLIRIE

HAZ DK A STIENE I, IR Ox (m) DALEIZB W TIRATRD S, 2212, xIT
FHNESET S,

HEBHMEHOEEIGE (Sv) (cm/s)

Uhl(X)
<~
GL |
S 0
\ 2 ‘
e
o <=
S i
o
™
e ’
2 h’
h,= . .
Uh; 2 Sv*TG+*Kh1 X cos oH
= —2 _JU X158
= 7_[2 80 % 1.543 X 0.15 X cos 2 % 30.00
= 3.74 cm
Uh,/= 3.74 cm

ZZIZ, Uhy 8ili{s7 & o Hitk o K SEZEA ARG (cm)
Uh, BB DIEIEEE ELI-#hBE DK EE IR
Sv FE M EE) O BT EE M0 O E B AT L
TG : AR O [E A JE
Khi AN B DR EH KL EE

CEDOTRS h+D/2= 158 m
SO 150 m
EDIME 0.165 m

(REHE DR X 30.00 m
(M EE DA — ERE= 1.0

S ITO=>=



Q) MBEM DERRICH T DITERK
AR ZENE DARTEFR AR DDA 1 A JFIRATRED,

1. = Ke, _ 14.098 X 100
! EA 294,200 X 27.60
= 0013177 cm™
1. = Ke, _ 28.196 x 100
2 El 294,200 X 877.0
= 0057496 cm’'

&Y WAL AR R BT LA T O IOICE RSN D,

1 1

T 2X_ 2 T f 21 %
1 001318 X 27,540
= 1.000
1 _ 1
YT+ /12175_ )* o+« 0.0575(2)>7f19,474 )

QS IR O MR SN DS EELR KL

o <RI 57 1 D HUAR A D AR AR B
Ay MR DARZER BN AR D DRI
Ay MR DARZER BN AR D DIREL

L ANTORE

L R

(4) IEAITXT HFHIERE

PR B Aot & LT S 6 OSSNk 3 D HREE B (e v BEE T3 55 B OISR ) D
HERBIIRKTRDS,

5 ;= \/ ¢ 1(X)2 + ¢2(X)2

xp(v’ A7) —exp(—v’ A7)

_ \/ 200.27844° + -8.98046
exp (0.015%0.01318 x 27,540) —exp(—0.015x 0.01318 X 27,540)

= 0.86595

52 = \/¢3(X)2 + ¢4(X)2

= \/—0.06278’ + -0.99703

= 0.999

ZZUZ, & (%) : (s AT Bk 038 DB Ol F1 DA IEAR 2K
& o(x) : (i AT BEE T3 D35 G O T T S Ol IEAR %L

0 : fifE FTEE RO RS

K,y : B HHEAZ 5 [0 O Hiig ORI 5
E : & ORI
1: EOWrHE2IRE— A b
L : K&

L AT ORE

x=0Q/2= 200 mU{BMERIERFEIO R RTIEADRKELDS=-6H)



B =4\/ Kg2 =4\/ 28.196 X 100

WE
11

=

4EIl 4 x 294,200 x 877
0.04066
/L= 400/19,474= 0.021
QL= 400/27,540= 0.015
x/L= 200/19,474= 0.01
x/L" = 200/27,540= 0.007
v BL= 16.6281
U BL= 791813
Ci= sin(v BL)sinh(v BL)= -6624906
Co.= sin(wv BL)cosh(v BL)=  -6624906
Cs= cos(v BL)sinh(v BL)=  -5043499
Cs= cos(v BL)cosh(v BL)= -5043499
er= sin(u BL)sinh(p BL) = 1370.488
es= sin(u BL)cosh(u BL) = 1370.489
es= cos(u BL)sinh(u BL) = -88.033
es= cos(u BL)cosh(u BL) = -88.033

A: (Cs+Cz) (Ca—Cz) +2C12= 6.93E+13

fl=1/A[{CI(CA_CI) —Cs(Ca+Cz) —Cicos (27[ v )}
271/ BLH(Cs+C)sin(2rv)]l = -0.00794

fz=1/A[C1(Cs—Cz)—C4(C3+Cz)+(Ca+Cz)
cos(2mv)+Ci2m/BLsin(2mr v -1

3=1/A[{01(C4+C1) —C2(C:+C:) —Cicos(2m v)}
21/ BLH(Cs+Co)sin(2r v)] = 0

f4:1/A[{Cs(C4+CI)—Cz(C4—C1)+(C2—Cs)
cos(2mv)l2m/BL—2Cisin(2r v, 0.00794

f5=1/A[{(CS_CZ)2+ZC1C4_ZC1COS(2 T U )
—(C.—Cs)2m/BLsin(2tv)] = 1

@1 (x)=[exp(— v’ AiL)—cos2m v")] exp(u’ AiL)
—[exp(v’ AiL)-cos(2m v)] exp(—u AL
+2sinh(v’ Ail)cos(2m 1’ )= 200.2784

@2(x)=2sin(2mr v’ )Sinh(u’ AiL")
-2sin(27 ¢’ )sinh(v’” A4L") = -8.98046

O3 (x) =fies—fies—fier— sin(27w 1) = —0.06278

¢ +(x) =es+f.es—feo— fser— cos(2 7 u ) —0.99703

(ZAifE FTEEE T3 25 6 OB RIS INTIR R E > TEE TS,
T Uh1’ — 7T X3.74
oy — E 1.000 x BTy T X 294

0.178 kN/cm? 1.78 N/mm?



27[2D'Uh1,

O1B= a, - E E
272X 16.5% 3.74
] i X X
1.000 TR 294
= 0.001 kN/cm? 0.01 N/mm?

O 1L HEERAE B il /) (N/mm?)
O 15 HRFRE I O i 77 (N/mm?)
@ E T ORI IR DS EEAR S
oy EHERIE AT T 16 D HIAR AT DR AR S
Uy &8 oo M o0 K 257 HE R
Lk
D & DR
E B ORI

ow=~&0on = 0.866%x1.780= 1.541

o'e=&2»0m = 0.999%x0.010= 0.01

oe=y v w)’+(0 .)

=312 x 15412 0010 2

= 2.72 N/mm*

o 1L A TR TR R oo h R T 3513 Al /) (N/mm®)
o 15 P AT TR R O P g5 351 A N S /) (N/mm®)
o ix HE PTEERE T oo H RS S T Dl ) & BRI
DA77 (N/mm”)

Ev N FTEEE T 250 55 5 OIS I ORI IEAR 5K

£ AFHEFTEER TR HH5E O T IS T ORI EARER
o HEERE KA EBLE LTS5 OIG )
o HERE KA LIZGA OIS

v RO E R

(6) MFOEWMARFHEE
(f{EFHRIEIC LS 6

oo

e = E€4'¢ = 0.00060%400= 0.240cm=  2.40mm

e, EHI T kR E (mm)
0 ARfE AT EER FO RS
€ g1 BT A 0D HUE TS

S e 2R
1.0 X 7t X3.74
19474

= 0.00060 (0.060 % )

CZIZ.  Uht &l EoAZ oK EENIRE
L :JE
n HEORH—ERE= 1.0



(REEMEICKIMEESFEEZDIGE)
Uy =Uy - U=  2.600%0034= 0088cm= 0.88mm

CCIS Uiy - EEA A FHHEEm)
Uy - EERRERELLI-ISEDEDEE A MM EALE(m)

Up =1 * Ual = 2.6 om
_ 2V,|coshB;— cosv, | _
U= s = 0,034
—_2nQ — 27 X400 _
V1= L 27520 0.091
B1= A: = 2=0.013177 X400= 5.2708
Ua, = ——— Uhl = 2.6 cm
v 2

Ual :ihfi 0D E8h7T A D 7K T E LR IE(m)
Uh,' 188 DIBIEEE BL -8 O K F LRI

(7) BFOEAE
HETFo it th A B 1Tk A CikE 5,

g, =_4maUy’
LZ

4 72X 400X3.740
19,474

= 0000156 rad =0°0 32"

0, {kFoJm h £ i

0 HfE R EER RO RS
Uy, - &l oD Hiu o0 K 28 (7 AR
L 5



8. LANJL2HER X T HEET
(M REIGBEARTRL

100cm/s 70cm/s

R HARERERBARIRLSY (hEEILAIL2)

1000

1M

-
Ll 10T, 700

10 pd
) :
(&)

HEBEHOEEIGE (Sv') (em/s)
\\

. i

0.1 1 S 10

REHBROEHEH (Te) (s)

I, REHEOE AR T = 1.543 s D EDOISEREITLL T D IR ED,
Svi= 100.00 cm/s Sv'= 10000 cm/s
CZIT. 8V HURHIE SO HAAT R Y 7o O R E ATV (em/s)
(2) HEEDKFEELIRIE
HE D AKCEZENARIE L, R A Dx (m) DAL EIZB VTR TR S,

Uhy = 752 Svi - Tg X cos 27th’
_ 7?2 100.00 X 1.543 X cos %&gg
= 31.16 cm
_ ;2 100.00 X 1.543 X cos %&:gg

= 31.16 cm
20 Uy B HODRSXITEIT A HE O ACE AN HRIE (cm)
Sv'i B HIEE B 0 3o BB I B A ML (G 1A )
SV’ FA R ) 0D 3 B A AT L
Te FJEHAEOE A E
Kny RIS T DRI KR

h' &L OGRS h+D/2= 1583 m
h EOTHD 150 m
D :EOHME 0.165 m
H :HEHoEX 30.00 m



(3) ERILH
EHEOEIS T, WRITIVEFE T2,

a1 7T -Uhz;
E
L

1.000 X 7t X 31.16

19.474 x 2942

14.789 N/mm’

ZZUT, 0 o <A TR T 0> JE L 3513 A8 7 (N/mm®)
EOHVE

B LR L DR

ARHE TR O RS

B O W T FE

F7o, HRRE KA EGLE L2 5B OE RO IS IS NI A TRED,

271D+ Uhy
L2

_ 27:x16.5%31.16
= 1.000x AT

= 0.079 N/mm*

SIS, &g (A B OB O 7

€ o5 MR O HIT O 2

0 T A5 5 1D A R A AR 3

Uh, <&l o> #0027 IR IR

Uhy - % il LoD it o> K SEZE (L AR IR

Uhy— 7 *Uh,— 31.16
HEEDRY—ERE= 1.0
W E
B OIME
Ear 1 LUV 2 BB IS T D5 dil 7 1) 0O M O 7

S SRR B WA TR 8 585 £ DB R D IS I ko TR .

> D

Op = a, E

X 2942

Oor=s

o’ 2L(x)
0’ (%)

=£&.(x)-02L(x) = 0866x1479= 12.808 N/mm?
=&,(x)*0,5(x) = 0999x0.08= 0.08 N/mm?
0" () < fHE AT TR o0t B2 351 A T R
Eo(x) < fHiE AT EEHE T3 D85 0 # T IS 1 DA IEAR 5K

0o (HERE KA S OITIR S

PUEED | SERE ARG FT B T30 2 5 & DB RIS NI LL F D IR ED,

O"ZX(X)=\/ Y{O',ZL(X) }2+{U’25(X) ¥

=/ 312 x 12808 2 + 0.080 2
= 22,624 N/mm

TZUTL 0 7o (x) i BT BERE T o0 SR dS T D ) S B TS 1 OB kG T
o o fHfE AT EEF T o Hh LBz 38 1T Al 5
o op(x) (BN A BEE TR O R ESICRB T DT TS A
vy ERROEEEREK



4) MFOEBHAMHES
(B F B D5A)
e, = Eg'L = 000503%x400= 2.012cm= 20.12mm

e B Rl JT mk T 2 (mm)
0 AfHE TR FO RS
€ 1 BT R oD MR AR A
— . 7T th
€a = no—0
1.0X 7t X31.16
19,474

= 0.00503 (0.503 %)
th %%L@i‘mﬂ%@7qu£'fi*}§¢5
LR
N HEOTH—ERM= 10
(CEZECCECKDMERAEEZDIES)
Upy=Ugp- U= 22000%X0034= 0748cm= 7.48mm

CCIS Uy BT R R E(m)
Up - SERRERRELIISE DR D EHA B EALE(m)

UOZ :a1 - Ua2 = 22 cm
2V, |lcoshBy— cosv,| _
UJ— 31. SinhB1 —_ 0034
_ 27 — 27t X400 _
Vi =—1 ~57540 0.091
B1= A1 - 2=0.013177xX400= 5.2708
Ua, = — Uh2 = 22 cm
v 2

Ual :31820D B85 8 D 7K T E LR IE(m)
Uhy' R DI1BIEZE B L=t DK FE L RIE

(5) #EF D JR AR A B
kTR0 Jee it £ B2 1 IRGUTIR 2,

g, = AT Uy
LZ

4 7t2X400X31.160
19,474

= 0001297 rad =0° 428"

0, :HETFO T A
0 fHE TR RO RS

Uy il Eoo#uE o k SEZE AT HRIE
L k&



6) REMEDRE
ERISD. RFMOBEERVERABEIRDESTHS.

__18 H LA | LR)IL2
= g BRETNIE P=1Mpa 5510 5.510
® | BHEIE W=5.625N/mm 2.158 2.158
It HhE R 2.720 22.624
b AR DEET 10.388 | 30.292
SERIGH 10.800 | 37.600
(N/mm?) | B&ZHE 1.04 1.24
¥ OFE OK OK
ZETRIE P=1Mpa 7.492 7.492
#E sept EEIE W=5.625N/mm | 2.937 2.937
F R BB AT=15C 4200 | 4200
{m AEEET L=02m 0.670 0.670
& hER  (SEELLE) 0.880 7.480
= HiEEET 16.178 | 22.778
RETRERARAHIEE 26 26
(mm) BERE 1.61 1.14
H FE 0K OK
BFIE R 0° 0 327]0° 4 28"
HAE | fEEHRAE 5°00’ 5°00’
¥ OE OK OK




