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= 794 1238
X (mm) 27.7 60. 7
g | WFE— AR 0.35 X 10° 16.00 X 10°
e M (N * mm)
*
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S (N)
a7 U—bkD| oc 0. 50 3.77
b P ARG ) B
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4.2.1 HE
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1) B
it e =Ry miE | = OO L & Wi —%kT— A > b
A X y A-x Ay
2 (m) (m) (m*) (m) (m) (m*) (m*)
1.750X 2.500= 4.375| 0.875| 1.250 3. 8281 5. 4688
al- 0.100X 0.500= —0.050 | 0.150 | 2.250 -0. 0075 -0.1125
b | -1/2X 0.100X 1.780= -0.089 | 0.167 | 1.407 -0.0149 -0. 1252
c|- 1.550 X 2.280= -3.534 | 0.975| 1.360 -3. 4457 ~4. 8062
d|-1/2x 1.350X 0.100= —0.068 | 1.100| 0.187 -0. 0748 -0.0127
el - 0.200% 0.100= —0.020 | 1.650 | 0.170 -0. 0330 -0. 0034
e 0.614 0. 2522 0. 4088
N
Vo= SA-L = 0.614 X 1.000 = 0.614 (m*)
i R
V =Vo:yc= 0.614 X 2450 = 15.04 (kN)
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Vo, H ¢ gniEmiE, ACPEE (kN)
L BEEEOBRITE GIEN) L = 1.000 (m)

K6e



K6e

No.

Ea
h = 2.500 (m) S /m
« = 000C)Y) T :
W o= 48.33 (kN/m) [#fwE : 14.32] |
® = 60.20 C) 20. 0]
§ = 0.00 ) 1
6 = 30.00 C) i
10.0
3
|
0% {0 =0 610 70 80 90
)
ERFEHLIEST
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w Pa W
65. 00 27. 546 39. 34
60. 20° 64. 00 27. 756 41.15
63. 00 27.918 42. 99
62. 00 28. 038 44. 87
61. 00 28. 102 46. 77
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59. 00 28.103 50. 70
58. 00 28. 037 52.73
57. 00 27.917 54. 79
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x = 1.750 (m)
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(kN) (kN) (m) (m) (kN * m) (kN * m)
1| 5RIR 15. 04 0.411 | 0.666 6.18
2| EiAd+ 71. 44 0.951 | 1.346 67.94
3 | it 16. 50 0.925 | 2.500 15. 26
4| HE 0. 00 28.13 | 1.750 | 0.833 0. 00 23.43
& i 2 102. 98 28.13 89. 38 23.43
L EIEHK >
|
2
| B
U
1) EBEICKHT ARE
. IMr 89.38 o
Fs = ST 0343 3.81 = Fsa 1.50

Ko T, BEIZERIILESRMFEHE L TWD,
SFELENSETROEM S E TOEE

4 - EerE;VEJMo _ 89i§2.;8 23.43 i =
B RO RO ERR T 7 & DAL EEHE

e = 2 -d= 1';50 - 0.640 = 0.235 (m)

le] = 0.235 (m) = Aé, B = 0.292 (m)

Ko T RO L ERM 2R LTV D,

2) WENCAT HEE
Be=B-2+e= 1.750 - 2 X 0.235 = 1.280 (m)
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(kN) (kN) (m) (m | &WN-m) | (kN-m)
1| HEfR 15. 04 0.411| 0.666 6.18
2| HiAd+ 71. 44 0.951 | 1.346 67.94
3| HE 0. 00 28.13 | 1.750 | 0.833 0. 00 23.43
& F 2 86. 48 28.13 74. 12 23.43
L EEHX >
2
1
1) AR 5L E
S Mr 74.12
s = = = .16 = Fsa= 1.50
Fs ST 93 43 3.1 Fsa 1.5

F o T, BEIZERITLERMEEZME L TV D,
DEENOESIROIEM A E TOHHE

4 - IMr - ¥Mo _ 74.12 - 23.43 _ 0.586 (m)
sV 86. 48
B IROAVE D JER T 97> b O EREE
B 1. 750
e = -d-= - 0.586 = 0.289 (m)
2 2
1
le| = 0.289 (M) = ——+B = 0.292 (m)

2) BB T DHEE
Be=B-2+e= 1.750 -2 X 0.289 = 1.172 (m)

P XVeu +c+Be-L 86.48 X 0.577 + 0.0 X 1.172 X 1.000
s =
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15



K6e

No.

3) IR OLE
I K AR S ) B

el

B
0.289 <= o - 0.292 (m) Xv

LV 6 86. 48 6 X 0.289
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DWEIT, UTOMELZBE L, 72 TEAEB LOLEOHESS HITESET 5,

6.2.1 +J&E
D e
h = 0. 500
a = 0.00
W = 5.12
w = 55. 30
o0 = 20. 00
¢ = 30. 00
BRFEMLEES
Pa =
a cos (5
= 2.20

K6e

E 55.30°

No.

Ein)) ?Ekl(\)/m)
(kN/m)  [HfiEE © 3. 46]
¢ 2.0 |
¢ |
) i
1. 0] !
1
1
0% 4o 50 | ?? ) 70 80 90
5.12 X sin(55.30 - 30.00)
5.30 — 30.00 - 20.00 — 0.00)
(kN/m)
LT O L T T
w Pa
60. 00 2. 158 4.25
59. 00 2. 174 4.43
58. 00 2. 186 4. 61
57. 00 2.191 4.79
56. 00 2.191 4.97
% 55.30 2.197 5.12
55. 00 2.193 5.17
54. 00 2.185 5.36
53. 00 2.172 5.55
52.00 2.163 5. 77
51. 00 2.140 5.97
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2)  OIFHR
h = 2.280 (m)
@ = 2.51 (°)
W = 50.77 (kN/m) [#frE : 16.03]
w = 56.60 (° )
§ = 20.00 ()
6 = 30.00 ()
"30 40 50 60 70 80 90 100
o)
BREBLEES
by _ 50.77 X sin(56.60 — 30.00)
cos (56.60 — 30.00 — 20.00 - 2.51)
= 22.79 (kN/m)
IO OO DT T T
w Pa W
61. 00 22. 486 43.18
56. 60° 60. 00 22.618 44. 85
59. 00 22.709 46. 54
58. 00 22. 766 48.27
57. 00 22.788 50. 04
* 56.60 22.791 50. 77
56. 00 22. 772 51.85
55. 00 22.720 53.71
54. 00 22. 622 55. 60
53. 00 22. 495 57.57
52. 00 22.316 59. 57

H =Pa+cos(d + a) L

e
[N T

L BB BRATE RHAIE) L = 1.000 (m)
T | B | R | KRR | (ERALE

Pa 0 a H y
(kN/m) ¢ ) ¢ ) (kN) (m)
R 2.20 20. 00 0. 00 2.07 0.167

DT R 22.79 20. 00 2.51 21.05 0.760
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6.3 EXEtWriEm S
(1) R

AW
S =H= 207 (kN)
iFE—2 2 b
M =H-y= 207 X 0.167 =  0.35 (kN*m)
(2) SR
AW
S =H= 2105 (kN)
HifE—x 2 b

M =H-y=21.05 X 0.760 16.00 (kN * m)

6.4 FEISHEDOFHE
(1) HRHEER
B E I EEmEE LT, JISNEOREEIT- 7,

No.

HRhE b = 1000 (mm) [ o o o

HoEmE d = 60 (mm) ‘

A B As = D16 - 4
= 7.94 (em*) = 794 (mm*)

a7 U — MIHT LG OY o %L n = 15

AR VAR i
n-eAs 2+b-d
- s A P
X b { n-eAs J
15 X 794 2 X 1000 X 60
= X {1+ /1+ }
1000 15 x 794
= 27.7 (m)
Byl
fFE—x> h M= 0.35 (kN -« m)
& S = 2.07 (kN)
EISIE
B 2N B 2 X 0.35 X 10°
oc - - 927.7
bex- (d 74{50 1000 X 27.7 X (60 - —=)
= 0.50 (N/mm®) < oca =12.00 (N/mm) 0.K.
M 0.35 X 10°
os = =
27.7
As+ (d - 4%,) 794 X (60 - )
= 8.7 (N/mm) < osa= 160  (N/mm®) 0.K.
B s 2.07 X 10°
f b-d 1000 X 60

0.03 (N/mm*) = T ai

K6e

0.55 (N/mm*) 0. K.
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(2) SR

BRI E LT, IS EDOREEZITo T,
Gl

A&

TSRS

No.

b = 1000 (mm) 0O 0 0 0 0 0 0

d = 160 (mm)
As = D16-4, DI13-3.5

1000

= 12.38 (cm?) = 1238 (mm*)

a7 U — MIHTAEGOY L 7% n = 15

Byl

fifeE—2 b M
B AW

RIS E

ocC

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

15 X 1238 2 X 1000 X 160

X { -1+ +
1000 (- ! 15 X 1238 )

60. 7 (mm)

16.00 (kN * m)
S = 21.05 (kN)

2-M 2 X 16.00 X 10°

60. 7

bex- (d —A{§o 1000 X 60.7 X ( 160 — )
3.77 (N/mm?) = oca = 12.00 (N/mm?)

M 16.00 X 10°

60. 7
5 )

As+ (d - —%%—) 1238 X ( 160 -
92.5 (N/mm*) = osa = 160 (N/mm?*)

S B 21.05 X 10°
b-d 1000 X 160
0.13 (N/mm?) = T ai

0.50 (N/mm*)

0. K.

0. K.

0. K.
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§T DD ER(OUTH) OB iR F

MINERR (DR 1, 7o TEE L DA 2 & 42 A FHEY & LTRE 5,

7.1 Wi RRELE

T HT AL

1. 550

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

1) hERBAE
7. AL E

A B AWTREHLE

it & Ry & mAE | EOOE Wir e — vk
A X ET—A K
3 (m) (m) (m*) (m) A-x ()
1.550X 0.220= 0. 341 0.775 0. 2643
al|-1/2X 1.350X 0.100= —0.068 0. 900 -0. 0612
b|- 0.200X 0.100= -0. 020 1. 450 -0. 0290
= it 0. 253 0.1741
{ERTIE
DA - x 0. 1741
= = = 0.688
X A 0.253 (m)
SR}
V =A-yc-L = 0.253 X 24.50 X 1.000 =  6.20 (kN)
fhiFe—xk
M =Vex = 6.20 X 0.688 =  4.27 (kN +m)

K6e

1. 440

a:b:l

No.
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A . B AWREILE
it A =S [ HLMLE Wr i — K
A X T—A b
3 (m) (m) (m*) (m) A-x ()
1.440% 0.212= 0.305 0.720 0.2196
a|-1/2X 1.240% 0.092= —0. 057 0.827 -0. 0471
b |- 0.200% 0.092= —0. 018 1. 340 -0. 0241
& E 0. 230 0.1484
FEATIER iy
S =A-yc-L = 0230 X 24.50 X 1.000 =  5.64 (kN)
(2) W ERR DAL
7. BITRREMLE
EW /A =S [ HLMLE Wr i — K
A F—AL
3 (m) (m) (m*) (m) A-x ()
1.550X 2.380= 3.689 0.775 2. 8590
a|-1/2x 1.350% 0.100= —0. 068 0. 450 -0. 0306
& E 3.621 2. 8284
VERALIE
SA - x 2.8284
7T e 3.621 0.781 (m)
EREL o 5
V =A-ys+L= 3.621 X 19.00 X 1.000 = 68.80 (kN)
HiFeE—x2k
M =Vex = 6880 X 0.781 = 53.73 (kN +m)

No.
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A . AWTIREILE

i & & wiFE | EONLE | WiE R
A X E— AR

a (m) (m) () (m) A-x ()
1.440X 2.380= 3.427 0.720 2.4674
a | —1/2X 1.240X 0.092= -0. 057 0.413 —-0. 0235
& &t 3. 370 2. 4439

PRTELA E
S =A-ys-L= 3.370 X 19.00 X 1.000 = 64.03 (kN)

(3)  HbFmd E

i EELR
q = 10.00 (kN/m?)
7. BRI E
EATIERCINEEY
V =q+b-L= 10.00 X 1.550 X 1.000 = 15.50 (kN)
TERALE
x = 0.775 ()
BHIFE— A2 b
M =Vex= 1550 X 0.775 = 12.01 (kN-m)

A AR E
H AT
S =q+b-L= 10.00 X 1.440 X 1.000 = 14.40 (kN)

No.
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No.

(4) HE I
1) #HfFrEHY

[ ZEstE ] ORI
a = 106.26 (kN/m?)
a 11.43 (kN/m*)

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

=q + (@- qg) - L 11.43 + ( 106.26 —  11.43) X 1. 550
Qs qz qu qz . . . 1. 750
= 95.42 (kN/m*)
SATE faf B
1 1
v :‘72*'(q2 + )L - L = X ( 11.43 + 95.42) X 1.550 X 1.000
= 82.81 (kN)
VERALIE
_ L2+ taq _ 1.550 o 22X 1143 +  95.42
X 3 @ + @ 3 11.43 +  95.42
= 0.572 (m)
fiFE—2 2 b
M = Vex = 8281 X 0.572 = 47.37 (kN * m)
A . BAWKRELE
> & RO & C o ik I ) B
L. 1. 440
= + 1 C T = . + . - . X
@ =q + (@- gz) 5 11.43 + ( 106.26 11.43) 750
= 89.46 (kN/m?)
B AW
1 1
S = (2 +qs) =1 =L = - X ( 11.43 + 89.46) X 1.440 X 1.000

= 72.64 (kN)
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2) #HAMTEL

I ZERAE ] ofRLY
a = 98.38 (kN/m?)
@ = 0.45 (kN/m*)

7. HITRRE I E
M & SRR EILE C oo M 5

w

1 1.550
s = q + (- q) -+ = 0.45 + 98.38 —  0.45) X
a a t (@— q) B ( ) L 750
= 87.19 (kN/m*)
SR E A7
vV = 4%;,, (gz + @) =1 =L = Ag;f X ( 0.45 + 87.19) X 1.550 X 1.000
= 67.92 (kN)
YERALIE
L 2-¢ ta 1550 2 X 0.45 + 87.19
= . -
3 @t 3 0.45 + 87.19
=0.519 (m)
fiFeE—2 2k
M = Vex = 67.92 X 0.519 = 35.25 (kN +m)
A . B AWTHREHLE
> & RGO & C o il ) ) B
= + (- q) - L 0.45 + ( 98.38 - 0. 45) X 1. 440
Qs qz qr qz B . . . 1.750
= 81.03 (kN/m?)
B AW
1 1
s = . (gz + q) =11 L = X ( 0.45 + 81.03) X 1.440 X 1.000
= 58.67 (kN)
7.3 ExEHMrm
(1) #HATEDHY
e | AW
T R EHL o
BREHLE i
vV (kN) M (kN<m) S (kN)
Moy E R E & 6. 20 4,27 5. 64
MR Eo# TR+ 68. 80 53.73 64. 03
M ) -82. 81 -47. 37 -72.64
B HLf 5 15. 50 12. 01 14. 40
(Xl 7.69 22. 64 11.43

K6e

7= CREDITIROMITFE—A > F Mo = 16.00 (kN-m)



No.

(2) #AfrERL

N B AW
HI S BRI W
vV (kN) M (kN-m) S (kN)
ML HE 6. 20 4,27 5. 64
&R Lo+ 68. 80 53.73 64. 03
M -67.92 -35.25 -58. 67
&t 7.08 22.75 11. 00

T TRES TR O #IFE— X~ Mo = 16.00 (kN-m)
7.4 FHISHEOHRA
B E T IEkmE E L, S NEDORE LT 72,

HHE b = 1000 (mm) 6 0000 00| =
OGS d = 165 () [ HUTHHCE ]
d = 157 (mm) [ HAWRGHIE ] 1000

ERAh = As = D16-4, DI13-3.5
= 12.38 (em?) = 1238 (mm?)

a7 U — MIHTAREGOY L 7% n = 15

CE VAR
_oncas L,/ 2bed
x b n- As
15 X 1238 2 X 1000 X 165
N AN RN }
1000 15 X 1238
= 61.9 (mm)
Byl
fiFE—A> R~ M= 16.00 (kN - m)
AN S = 11.43 (kN)
RIS E
2+ M 2 X 16.00 X 10°
oc = - 61.9
bexe (d- ) 1000 X 61.9 X ( 165 - — )
= 3.58 (N/mm) < oca = 12.00 (N/mm®) 0.K.
B M B 16.00 X 10°
o8- - 61.9
As+ (d - 4%§0 1238 X (165 - — )
= 89.5 (N/mm) < osa = 160 (N/mm®) 0.K.
B s 11.43 X 10°
f b-d 1000 X 157
= 0.07 (N/mm) < ca = 0.50 (N/mm?) 0.K.

K6e
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§8 i &R (IR OFL A T

D ERR (RS 1%, T OFRENME 2 BEsm &30 AFIEY & LT 5,

8.1 IMriEMREThrE
VBT T R L
[}
i
0.‘;&)0
8.2 fHEOHHEH
M ERUTHEA T HHTEIL. LLTFTOMEEZEET S,
(1) 2hEB®E
[ifL5s
A=b+h= 0.200 X 0.120 = 0.024 (m*)
B AW
S =A-yc-L= 0024 X 24.50 X 1.000 =
fiFE—2X 2 b
M =S-x = 0.59 X 0.100 = 0.06 (kN + m)
(2) W ERR O
L5
A=b-+h= 0.200 X 2.380 = 0.476 (m*)
AW
S =A-ys-L= 0.476 X 19.00 X 1.000 =
fiFE—2X 2 b
M =S-x = 9.04 X 0.100 = 0.90 (kN + m)

K6e

0.59 (kN)

9.04 (kN)




K6e

No.

(3) Mz A

fif ELGR
a = 10.00 (kN/m*)
H AW
S =q-b-L= 10.00 X 0.200 X 1.000 =  2.00 (kN)
TERINLIE
x = 0.100 (m)
HifE—2 2 b
M =S+-x= 200X 0.100= " 0.20 (kN-m)

(4) HR T
) #HWEHD

[ ZEFHE | OfREY
a = 106.26 (kN/m*)

g = 11.43 (kN/m?)
> & UL & C o ik 2 ) B
1 0. 200
s =q +t (- q) — = 11.43 + 106.26 —  11.43) X
a a t (@— q) B ( ) L 750
= 22.27 (kN/m?)
AW
s = 4%;—- (gz + @) =1 - L = Aéi, X ( 11.43 + 22.27) X 0.200 X 1.000
= 3.37 (kN)
YERALE
L 20 fta 0200 2 X 1143+ 2227
< = L. -
3 @t 3 11.43 + 22.27
= 0.089 (m)
fhiFe—x 2k

M = S-x = 3.37 X 0.089 = 0.30 (kN *m)
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8.3

K6e

2)

HWATE L

[ ZEstHE ] ofRxy
a = 98.38 (kN/m?)
@ = 0.45 (kN/m*)

7> & RURFHALE C o Hig i ) FE

w

L. 0. 200
3 = Q2 11— Q) *— = . . - . X
q q: + (q qQz) B 0.45 + ( 98. 38 0. 45) L 750
= 11.64 (kN/m?)
B AW
S = Ag;,. (gz + @) 1 -L= 4%;7 X ( 0.45 + 11.64) X 0.200 X 1.000
= 1.21 (kN)
YERAE
_ L 2+@ +aq _ 0.200 X 0.45 + 11.64
X 3 e + g 3 0.45 + 11.64
= 0.069 (m)
fiFE—2 b
M = S+x = 1.21 X 0.069 =  0.08 (kN +m)
AT /)
WM EHY HATE R L
Tl | hiFe—X2 | BAKS | iFE—2% b
No fif H 4 S M S M
(kN) (kN * m) (kN) (kN * m)
1| M ERREE 0.59 0. 06 0.59 0.06
2 | D& R EoHE 9.04 0.90 9.04 0.90
3| MR -3.37 -0. 30 -1.21 -0. 08
4| HEYEBLfE 2. 00 0. 20
& oz 8.26 0. 86 8. 42 0. 88
M EROTROTFE—2 2 16. 00 16. 00

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

8.42 (kN)
0.88 (kN * m)
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No.

8.4 EISHEDFHHE

K6e

BRI E LT, IS EDOREEZITo T,

HENIE b = 1000 (mm) Iooooooolﬂ
#EES  d = 65 (m) | 1000 |
BA R As = D164, D13-3.5 w |
= 12.38 (em?) = 1238 (mm?)
a7 U — MIHTAEGOY L 7% n = 15
CIRVAR
n - As / 2b-d
= . -1 + - - =
X b (- ! n-eAs J
15 X 1238 2 X 1000 X 65
=— =2 X {-1+/1+ }
1000 15 X 1238
= 340 (mm)
BEanciiapal
iFE—2X 2 F M= 0.88 (kN +m)
B AW S = 8. 42 (kN)
FISIE
2 M 2 X 0.88 X 10°
oc - - 34.0
boex- (d—%) 1000 X 34.0 X ( 65 - 2
= 0.96 (N/mm) < oca =12.00 (N/mm?) 0.K.
L M - 0.88 X 10°
os = -
34.0
As+ (d - —) 1238 X (65 - )
3 3
= 13.2 (N/mm*) = osa = 160 (N/mm?*) 0.K.
B s 8.42 X 10°
‘ b-d 1000 X 65
= 0.13 (N/mm®) < tar = 0.55 (N/mm?) 0. K.
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No.

§9 =ov 7 VU— FEFEEAMIGE

a7 ) — MBMIZBWT, 2327 U — FOLTEAM N 2 AT 256 OFFEE WG E
Ta 0i¥kiﬁi D%t’j l/?‘:o

RS, DR, &R () T, = Ta®C.®Cy
&R T ™ Ta ®CtCh® Cy
hallall et
T.  HEREEAMISHE (N/mn’)
tw P AT V= NOARTEAW N ZAMHTZEAEOa 7 ) — NOFFETARISNE N/m?)
ce  ERSMBrHIOARhE d OB X D HIERK
H2hE d (mm) 300LL 1000 3000 5000 1000024
ce 1.4 1.0 0.7 0.6 0.5

om0 BRGTAGIREEAGEL po DRCEIT X D HIEMRE

pe @ HAZENE Y b SIBRANC & 2 fil 7 8K O Wi FE O FaFn & A ZEm AT O (%)
As
b-d

As @ HRNZENE Y b IR & 2 il 7 1 ER o Wik FE (mm? )

b EAMWE O ()

d MW OAZE ()

p, = 100-

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
cee  BAWTASUHIC L D 307 U — b OAHET S8 AWIN S OBIR UIRE
a @ HAMASR a=M/S + min(t./2, d) (mm)
S EAEH (N
Mo i E—A>  (Nemm)
te 72 CHBEDOME (mm)
AW AR a/d 0.5 1.0 1.5 2.0 2.5
Cue 6.4 4.0 2.5 1.6 1.0

9.1 FAM AR X DEIE LARE

SR AWM AR DB,
Writg O Wrmm 14 W5,

(1) 2 ERR
HArED

a=22.64/7.69 X 1000 + min(200/2
a/d=19.39 > 2.5 THHNH, BHELEITHRW,

AR L

a=22.75/ 7.08 X 1000 + min(200/2
a/d=21.10 > 2.5 THDHZNH, BV LEITHORN,

1)

2)

9.2

TR AW I EOFIE L

(1) HEES

d

T, = 0.26X1.40X1.50

60 (mm)  As

1. 40 Cr =

(2) DR

d

160  (mm) As =
1. 40

Cpt =

TR OFM TR G (B W TR Lo, i T— 2 > Mo 2

= 794

7, =0.26X1.40X1.36 = 0.50 (N/mm®)

K6e

157) = 3044 (mm)

157) = 3313 (mm)

(mm*) b =1000 (mm) p. = 1.32%)
1. 50
= 0.55 (N/mm’)
1238 (mm? ) b = 1000 (mm) pe = 0.77(%)
1. 36
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K6e

(3) > ERR
d = 157 (mm) As = 1238 (mm®) b = 1000 (mm) pe = 0.79(%)
/7*‘)( T al Ce Cpt Cde Ta
#HATEHY | 0.26 0.50
HMrEZR L | 0.26 1.40 1 1.37 1 1.00 0.50
@) e (FR)
d =65 (mm) As =1238 (mm*) b = 1000 (mm) p. = 1.90(%)
ce = 1.40 Cpt = 1. 50

T, = 0.26X1.40X1.50

= 0.55 (N/mm?)

No.
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