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SRIETEE | AKEATE | RO EREE | i A b ) Mg 5 77
xV 2H € AR AR qi qz ] E
(kN) (kN) (m) Fs Fs (KN/m?)
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= 392 392
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e M (N * mm)
@h%ﬁﬁ 3 3
Vil S ™ 2.01 X 10 6.08 X 10
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A X v A-x Ay
2 (m) (m) (m*) (m) (m) (m*) (m*)
1.000X 1.200= 1.200| 0.500] 0.600 0. 6000 0. 7200
al- 0.015X 0.490= -0.007 | 0.108 | 0.955 -0. 0008 -0. 0067
b | -1/2X 0.015X 0.575= —0.004 | 0.110 | 0.518 -0. 0004 -0. 0021
¢ | -1/2X 0.485X 0.020= —0.005 | 0.438| 0.128 -0. 0022 -0. 0006
d|- 0.885X 1.065= —0.943 | 0.558 | 0.668 -0. 5262 -0. 6299
el - 0.400X 0.020= -0.008 | 0.800 | 0.125 -0. 0064 -0.0010
& 0.233 0. 0640 0. 0797
N
Vo= SA-L = 0.233 X 1.000 = 0.233 (n*)
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V =Vo-yc= 0.233 X 24.50 = 571 (kN)
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58. 00 8. 534 16. 05
57.00 8. 499 16. 68
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55. 00 8. 384 17.98
0.00 (kN)
8.56 (kN)
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No a1 E 4 ShEV K- H b'e y WHL Mr | B8] Mo
(kN) (kN) (m) (m) | GN-m | (kN-m)
1| 5RIR 5.71 0.275 | 0.342 1.57
2| EiAd+ 18. 39 0.553 | 0.662 10. 17
3 | it 9. 00 0.550 | 1.200 4. 95
4| HE 0. 00 8.56 | 1.000 | 0.400 0. 00 3.42
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1| HEfR 5.71 0.275 | 0.342 1.57
2| HiAd+ 18.39 0.553 | 0.662 10.17
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le] = 0.1556 (m) = B = 0.167 (m

L
6
Lo T, O ERREIE L E R 2 LT D,
2) BENIKT DLE
Be =B -2+e= 1.000 -2 X 0.155 = 0.690 (m)
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TEOFE
7o CBEZAEA T 2 mEIL, LTOMEZEZE L, 72 CEAERICLEOMRE S NIRRT 5,
1 =
1) HfEEL
Pa
h = 0.490 (m) {KN/m)
@ = 0.00 () ‘
W = 4.89 (kN/m) [#fwE : 3.33]
o = 5580 () o o T |
§ = 20.00 () |
¢ = 30.00 C) ;
1. 0] !
|
|
1
0. ; — : : ‘
30 40 50 60 70 80 90
o)
ERFEH LTSS
- 4.89 X sin(55.80 - 30.00)
a cos (55.80 - 30.00 — 20.00 — 0.00)
= 2.14 (kN/m)
55. 80°
w Pa
L__, 60. 00 2.102 4. 14
59. 00 2.116 4.31
58. 00 2.129 4. 49
57. 00 2.131 4. 66
56. 00 2.133 4.84
* 55,80 2.139 4.89
55. 00 2.134 5.03
54. 00 2.124 5.21
53. 00 2.113 5. 40
52. 00 2.103 5.61
51.00 2. 082 5.81
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2)  OIFHR
Ea
h = 1.065 (m) 1égg/m>
@ = 0.81 ()
W = 14.39 (kN/m) [#frE : 7.15]
w = 56.70 C ) 4
§ = 20.00 (°) !
6 = 30.00 () 5.0y
i
|
|
1
0% 4o 50 6 70 80 9
o)
BRFEHLEATD
Py - 14.39 X sin(56.70 - 30.00)
cos (56.70 — 30.00 — 20.00 — 0.81)
= 6.50 (kN/m)
NENEERENENNENEENENENNENRNNENRNN
w Pa W
56. 70° 61. 00 6. 368 12.17
60. 00 6. 412 12. 66
59. 00 6. 456 13.18
58. 00 6.473 13.68
57. 00 6. 489 14. 21
% 56.70 6. 500 14. 39
56. 00 6. 497 14.76
55. 00 6. 483 15. 30
54. 00 6. 465 15. 87
53. 00 6. 428 16. 44
52. 00 6. 385 17.04
H =Pa+cos(d + a) L
ZZlz,
L BEEEORITE GEHEIE) L = 1.000 (m)
RSEEV)) A BRAE | AKEAE | ERAME
Pa 0 a H y
(kN/m) ) ) (kN) (m)
Fp RIS 2.14 20. 00 0. 00 2.01 0.163
SUFAR 6.50 | 20.00 0.81 6.08| 0.355
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6.3 EXEtWriEm S
(1) HRIE
AW
S =H= 201 (kN)
fiFE—2X 2 b
M =Hey= 201 X 0.163 =  0.33 (kN m)
(2) DT
AW
S =H= 608 (kN)
fiFe—2 0k
M =Hey= 6.08 X 0.355 = 2.16 (kN *m)
6.4 FEISHEDOFHE
(1) =R
HEmE I EWmE E LT, ISHEORE T 7,
HE b = 1000 (mm) [ o o o o |-t
HoEms d = 60 (mm) ‘ 1000 ‘
A B As = D10 - 5.5 \
= 3.92 (em?) = 392 (mm®)
a7 U — MIHT LG OY o %L n = 15
AR VAR i
n-eAs 2+b-d
A Yy e
15 X 392 2 X 1000 X 60
= X {1+ /1+ }
1000 15 X 392
= 20.3 (mm)
Byl
fiFeE—2ALF M= 0.33 (kN « m)
Y vl S = 2.01 (kN)
EISIE
- 2 M - 2 X 0.33 X 10°
oc - - 21.3
bex- (d- 427) 1000 X 213 X (60 - —=)
= 0.59 (N/mm®) < oca =12.00 (N/mn®) 0.K.
. M - 0.33 X 10°
os = -
As+ (d - Agg) 392 X (60 - —2&3
= 159 (N/mm®) < osa = 160  (N/mn’) 0.K.
- s 2.01 X 10°
T bed 1000 X 60
= 0.03 (N/mm*) = tar = 0.47 (N/mm*) 0.K.
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BRI E LT, IS EDOREEZITo T,

R
A&
B B

a7 ) — MIHTLEMBOY o 7R n =

Byl

iy e —
AW

RIS E

b = 1000 (mm)
d = 75 (mm)
As = D10 - 5.5

= 3.92 (em®) =

n-As

15 X 392

X { -1+

1000

24.4 (mm)

M=
S

A B

2-M

392 (mm®)
15

. / 2+b-d
. -1 + y_
b (1 ! n-As )

2 X 1000 X
1+

75

15 X 392

2.16 (kN + m)
6.08 (kN)

2 X

2.16 X 10°

No.

ocCc =

bex- ( f%)
2.65 (N/mm*) =

M

1000 X 24.4 X (
oca = 12.00

2.16 X 10°

75 -

(N/mm? )

24.4
)

0. K.

As -+ (d—%)

82.4 (N/mm*) =

392 X (75 -

osa = 160

S 6.08 X 10°

b-d 1000 X
0.08 (N/mm?) =

75

T ai

24. 4
3

(N/mm* )

0.44 (N/mm*)

0. K.

0. K.
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No.

ST 2 &R TR OF BT
PP ERR(OTR)IF, 7o TREE OBEHAEEN & 35 1TV & LT 2,

7.1 Wi RRELE

7. iR AL A B AWTREHLE

0. 885 | 0.817

7.2 fEOFH
DN ERNUAER T2/ EIL, U FOWMEELBZET D,

1) hERBAE
7. AL E

it & Ry & mAE | EOOE Wir e — vk
A X ET—A K
3 (m) (m) (m*) (m) A-x ()
0.885% 0.135= 0.119 0. 443 0. 0527
al|-1/2X 0.485X 0.020= —0.005 0.323 -0. 0016
b|- 0.400 X 0.020= -0. 008 0. 685 -0. 0055
= it 0.106 0. 0456
{ERTIE T
DA - x 0. 0456
= = = 0.430
X A 0.106 430  (m)
SR}
V =A-yc-L = 0.106 X 24.50 X 1.000 =  2.60 (kN)
fhiFe—xk
M =Vex = 2.60 X 0.430 = 1.12 (kN - m)
u——b—|

K6e
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@)

A . AWTIREILE

fhiFeE—22 b
M =V-x =

18.15 X 0.445 =

it A =S [ HLMLE Wr i — K
A X T—A b
3 (m) (m) (m*) (m) A-x ()
0.817X 0.132= 0. 108 0. 409 0. 0442
a|-1/2X 0.417X 0.017= —0. 004 0.278 ~0. 0011
b |- 0.400% 0.017= —0. 007 0.617 -0. 0043
& E 0. 097 0. 0388
FEATIER iy
S =A-yc-L = 0097 X 24.50 X 1.000 =  2.38 (kN)
A RVARR O DX % i
7. BITRREMLE
EW /A =S [ HLMLE Wr i — K
A F—AL
3 (m) (m) (m*) (m) A-x ()
0.885X 1.085= 0.960 0. 443 0.4253
a|-1/2x 0.485% 0.020= —0. 005 0.162 -0. 0008
& E 0. 955 0. 4245
VERALIE
SA - x 0. 4245
= = 0. 445
X A 0.955 (m)
EREL o 5
V =Aeys+L= 0955 X 19.00 X 1.000 = 18.15 (kN)

8.08 (kN * m)

No.
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No.

24

i g SRS mE | BEOIE | Wik
A X T—Ar b
a (m) (m) (m?) (m) Acx (w)
0.817X 1.085= 0. 886 0. 409 0. 3624
a|-1/2X 0.417X 0.017= —0. 004 0.139 -0. 0006
& gl 0. 882 0.3618
EATER T
S =A-ys+L= 0.882 X 19.00 X 1.000 = 16.76 (kN)
(3)  HhiFmkTE
i EELR
q = 10.00 (kN/m?)
7. TG E
EATIERCINEEY
V =q+b-L= 10.00 X 0.885 X 1.000 =  8.85 (kN)
TERALE
x = 0.443 (m)
HiFeE—x > b
M =Vex= 885 X 0.443 =  3.92 (kN-m)
SV Y o L VATA
A M
S =q-+b+L= 10.00 X 0.817 X 1.000 =  8.17 (kN)
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No.

(4) HE I
1) HATE

[ ZEstE ] ORI
a = 52.76 (kN/m?)
@ = 13.44 (kN/m*)

7. AL
7> & BRI C o Hilg i ) B2

N
S

cw - m 1344+ (5276 - 13.44) x 2%
Qs qz qu qz B . . . 1. 000
= 48.24 (kN/m*)
ERELfu] 5
1 1
Vo=t ta) LicL=—— X ( 1344+ 48.20) X 0.885 X 1.000
= 27.29 (kN)
YERINLE
L 2-q +q 0.885 2 X 13.44+ 48.24
o= b -
3 Q@ + 3 13.44 + 48.24
= 0.359 (m)
fiFE—2 2 b
M = Vex = 27.29 X 0.359 =  9.80 (kN - m)

A B AWTRFHLE
P70 & R C 0 i I ) BE

1 0.817
Q= Q2 +(Q1—qz)‘?: 13.44 + ( 52.76 — 13.44) X

1. 000

= 45.56 (kN/m*)
AW

1
S :7'((312 +qs) 1 oL = X ( 13.44 + 45.56) X 0.817 X 1.000

L
2

24.10 (kN)
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2)

7.3

K6e

(1)

M E R L

w

I ZEFE | oLy
a = 46.51 (kN/m?)
@ = 1.69 (kN/m*)

7. HITRRE I E

P70 & R C 0 ik I ) BE

1 0. 885
s = q + (- q) -+ = 1.69 + 46.51 - 1.69) X
a a t (@— q) B ( ) L 000
= 41.36 (kN/m?)
SR E A7
Vv o= 4%;—- (@ + @)1 -L= Ag;f X ( 1.69 + 41.36) X 0.885 X 1.000
= 19.05 (kN)
YERALIE
L 2@ te _ 0.8 2 X 1.69 + 41.36
= . -
3 @ + g 3 1.69 + 41.36
= 0.307 (m)
fiFeE—2 2k
M = Vex = 19.05 X 0.307 = 5.85 (kN * m)
A . B AWRREILE
> & RGO & C o il ) ) B
= + (qi— q2) R 1.69 + ( 46.51 — 1.69) X 0.817
Qs qz qi qz B . . . 1.000
= 38.31 (kN/m*)
B AW
1 1
S = o (@ + @)1 L =, X ( 1.69 + 38.31) X 0.817 X 1.000
= 16.34 (kN)
BoCapa)
WAEDH D
A | AW
T R EHL o
BREHLE i
vV (kN) M (kN<m) S (kN)
Moy E R E & 2.60 1.12 2.38
MR Eo# TR+ 18.15 8.08 16.76
M ) -27.29 -9.80 -24. 10
B HLf 5 8.85 3.92 8.17
(Xl 2.31 3.32 3.21

7= CREDITIROMITE— A F Mo = 2.16 (kN-m)

No.
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K6e

(2)

No.

HWATE L

N B AW

HI S BRI W

Vo (kN) M (kN+m) S (kN)
ML HE 2. 60 1.12 2.38
M & R Eo#ifT 18. 15 8. 08 16. 76
M -19. 05 -5. 85 -16. 34
&t 1.70 3.35 2.80

77 THED TR

7.4 FHISHEOHRA

ORfFE—A> F Mo = 2.16 (kN+m)

Bk TIEE & LT, ISHEDOREEIT 72,

FEEIL b = 1000 (mm) I o o o o o IE@
BHEmE d o= 80 (mm) [ ®HIFHFHMIE ] ‘ 1000
d = 77 (mm) [ HAWRGHIE ] ‘
ERAh = As = D10 - 5.5
= 3.92 (em?) = 392 (mm?)
a7 U— MIRT 8B 7Rt n = 15
CE VAR
_ncAs /L 2bed
x b n- As
15 X 392 2 X 1000 X 80
B AN }
1000 15 X 392
= 25.4 (mm)
Byl
fiFE—A> R~ M= 2.16 (kN - m)
AW S = 3.21 (kN)
RIS E
2 M 2 X 2.16 X 10°
oc = - 25. 4
bex. (d- 4%,) 1000 X 25.4 X (80 - 2
= 2.38 (N/mm) < oca =12.00 (N/mm) 0.K.
- M - 2.16 X 10°
o8- - 95.4
As + (d —4%§0 392 X (80 - =)
= 77.0 (N/mm) < osa= 160 (N/mm) 0.K.
_ s 3.21 X 10°
f b-d 1000 X 77
= 0.04 (N/mm?) < tar = 0.44 (N/mm®) 0.K.
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§8 i &R (IR OFL A T
27 LRI 1, T RN & [H S &+ 5 A RIEY & LTRET 5,

8.1 WrkRePOLE

T T AR AL

0. 400

8.2 MEDFH
DN ERNUAER T2/ EIL, U FOWMEELBZET D,

1) hERBAE

[iaLi

A=b+h= 0400 X 0.115 =  0.046 (n*)
HAW S

S =A-yc-L= 0.046 X 24.50 X 1.000 =  1.13 (kN)
BHIFE— A b

M =S-x = 113 X 0.200 =  0.23 (kN-m)

(2)  DinE R EOHAT £

[iagi

A=b-+h= 0.400 X 1.085 =  0.434 (n*)
HAW T

S =A-ys-L= 0.434 X 19.00 X 1.000 =  8.25 (kN)
BHIFE— A b

M =8S-x = 8.25 X 0.200 = 1.65 (kN - m)

K6e



K6e

No.

(3) Mz A

oy EEL R
a = 10.00 (kN/m*)
AW
S =q-b-L= 10.00 X 0.400 X 1.000 =  4.00 (kN)
VEHIRLIE
x = 0.200 (m)
HifE—2 2 b
M =S-x= 400 X 0.200 = 0.80 (kN+m)

(4) HR T
) #HWEHD
[ ZEHE | ofR LY

a = 52.76 (kN/m®)
g = 13.44 (kN/m?)
> & UL & C o ik 2 ) B
1 0. 400
s =q +t (- q) — = 13.44 + 52.76 —  13.44) X
a a t (@— q) B ( ) L 000
= 29.17 (kN/m?)
AW
S :—%r-(m +q) -L-I,:—;—X ( 13.44 + 29.17) X 0.400 X 1.000
= 8.52 (kN)
YERALE
L 2t ta 0400 2 X 13.44+ 2917
< = L. -
3 @t 3 13.44 +  29.17
=0.175 (m)
fiFeE—2 2k

M = S-x = 8.52 X 0.175 = 1.49 (kN *m)
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8.3

K6e

2)

HATE L

[ ZEstHE ] ofRxy
a = 46.51 (kN/m?)
@ = 1.69 (kN/m*)

7> & RURFHALE C o Hig i ) FE

w

L 0. 400
3 = Q2 11— Q) *— = . . - . X
q q: + (q qQz) B 1.69 + ( 46. 51 1. 69) L 000
= 19.62 (kN/m*)
B AW
S :Aigf-(qz + )L L= 4%— X ( 1.69 + 19.62) X 0.400 X 1.000
= 4.26 (kN)
YERAE
_ L 2+@ +aq _ 0.400 X 1.69 + 19.62
X 3 e + g 3 1.69 + 19.62
=0.144 (m)
fiFE—2 b
M = Sex = 4.26 X 0.144 =  0.61 (kN +m)
FRET T )
WM EHY A ER L
Tl | hiFe—X2 | BAKS | iFE—2% b
No fif H 4 S M S M
(kN) (kN * m) (kN) (kN * m)
1| v EhEE 1.13 0.23 1.13 0.23
2| 23 &R o T 8. 25 1.65 8. 25 1.65
3| MR -8.52 -1.49 -4. 26 -0.61
4| HEYEBLfE 4.00 0. 80
& oz 4. 86 1.19 5.12 1.27
M EROTROTFE—2 2 2.16 2.16

FISHEFRIZIE, UUToRKEimE & Hns,
AW S =
fiFeE—2 2k M =

5.12 (kN)
1.27 (kN +m)
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8.4 EISHEDFHHE
e R & LT, ISHEDREZIT 7=,

K6e

No.

HRhE b = 1000 (mm)
HiEs d = 60 (mm) \ 1000 \
B B As = D10 - 5.5 w |
= 3.92 (em?) = 392 (mm?)
a7 U — MIHTAEGOY L 7% n = 15
CIRVAR
neAs / 2+b-d
= . -1 + + - - -
X b (- ! n-eAs J
15 X 392 2 X 1000 X 60
= x {1+ /1+ }
1000 15 X 392
= 201.3 (mm)
BEanciiapal
iFE—2X 2 F M= 1.27 (kN * m)
AW S = 5.12 (kN)
FISIE
2 M 2 X 1.27 X 10°
oc - - 21.3
boex- (d—%) 1000 X 21.3 X (60 - 2
= 2,25 (N/mm®) < oca=12.00 (N/mm) 0.K.
. M - 1.27 X 10°
os = -
X 21.3
. _ X —
As - (d 3) 392 ( 60 3 )
= 61.2 (N/mm*) = osa = 160 (N/mm?*) 0.K.
- s 5.12 X 10°
‘ b-d 1000 X 60
= 0.09 (N/mm) < ta = 0.47 (N/mm?) 0.K.
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Ta 0i¥kiﬁi D %t’j l/?‘:o
RS, DR, &l ()

-
—

TR AT T
a7 ) — MBMIZBWT, 2327 U — FOLTEAM N 2 AT 256 OFFEE WG E

‘Ca: ‘Caloce Cpt
ARVARR Ta = Ta®Ce®Chp Cy
Iz,
T L FEEAMISNE (N/m?)
ta P ATV — NORTEAMNEZAETLLE0a 7 U — NOFFEAWISIE (N/mm?)
ce : ERMWrmEIOAZhE d ORI X D IEREK
HshiE d(mm) 300LL T 1000 3000 5000 1000024
ce 1.4 1.0 0.7 0.6 0.5
coo BT IAIBIERERMIL po DORENC X HMIEMREK
po - HNTERE Y G BIERMANC B B Eh T M ELRL OWTE R O & A ETEA O (%)
As
mflm-bd
As ¢ HaTE 0 B BIRMIC B D5 e O W iEAE (m®)
b EHIE OBE  (mm)
d  HHMWErEOEZhE  (mm)
sl 7 5 | SRS e pe (%) 0.1 0.2 0.3 0.5 1.0k I
Cot 0.7 0.9 1.0 1.2 1.5
ce o HAWTANSUIZE D a7 U — N D AW OEHE LIRS
a @ HAMASR a=M/S + min(t./2, d) (mm)
S EAEH (N
Moo g E—2A > R (Nemm)
te @ 72 CEEOWE (mm)
AW AU a/d 0.5 1.0 1.5 2.0 2.5
Cae 6.4 4.0 2.5 1.6 1.0

TR OFM TR G (B W TR Lo, i T— 2 > Mo 2

1000 (mm)

1000 (mm)

bt

bt

9.1 WAM A NI & BB LR
SR AWM AR DB,
Wi oW iE & V5,
(1) 2 ERR
) #HArEHY
a=23.32/231 X 1000 + min(115/2, 77) = 1495 (mm)
a/d=19.41 > 2.5 THHNH, BVHELEITHRWV,
2) #HmERL
a=23.35/1.70 X 1000 + min(115/2, 77) = 2029 (mm)
a/ d=26.34 > 25 THDHNL, BIVELEITHR,
9.2 FFREAWISSIEDER L
(1) HREER
d =60 (mm) As = 392 (mm?) b
.= 1.40 e = 1.29
T, =0.26X1.40X1.29 = 0.47 (N/mm?)
2) DIFR
d =75 (mm) As =392 (mm*) b
= 1.40 e = 1.21

T, =0.26X1.40X1.21 = 0.44 (N/mm®)

K6e

0. 65 (%)

0.52 (%)
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(3) MM ERR
d=77 (mm) As =392 (mm*) b = 1000 (mm) p. = 0.51(%)

r—2 T al Ce Cpt Cde Ta
ﬁﬂ?ﬁ%b 0. 26 1.40 | 1.21 | 1.00 0. 44
HFEAR L | 0.26 0. 44

@) hEh ()

d =60 (mm) As =392 (mm*) b = 1000 (mm) p: = 0.65(%)
ce = 1.40 Cpt = 1.29
c, = 0.26X1.40X1.29 = 0.47 (N/mn®)

K6e



