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Hh e b d {7 B - - - W=5. 00 X 1. 5000=7. 5000kN/m




3) BEREIZ MIFET L

T8 =R

KA=tan 2(45 - ¢ /2)
=tan 2 (45" -24. 00" /2)
=tan 2(33.00")
=0. 422

AT e O HIC & 5+

PA=1/2-KA+ y *H 2=1/2X0. 422X 17. 0 X 3. 500 2=43. 9408kN/m
PAX=PA+cos § =PA+cos0. 00" =43. 9408 X 1. 0000=43. 9408kN/m
PAY=PA+sin § =PA+sin0. 00" =43. 9408 X 0. 0000=0. 0000kN/m

T ERTEIC LD 2T
APA=KA-q-H=0. 422X 10. 0 X 3. 500=14. 7700kN/m

APAX=/\PA-cos § =APA+cos0. 00" =14. 7700 X 1. 0000=14. 7700kN/m
APAY=/APA-sin § =APA-sin0. 00" =14. 7700 0. 0000=0. 0000kN/m

TER R ONALE

PAX : y=H/3=3. 500/3=1. 167m
APAX : y=H/2=3. 500/2=1. 750m

4) ffEOEE

S WE S| K E A B A () F— A b (kN'm/m)
~ V (kN/m) H (kN/m) < v Vo x H-y

El-() 200. 3700 — 1.983 — 397. 3710 —
+JE (PA) 0. 0000 43. 9408 3. 700 1. 167 0. 0000 51. 2642
+JF (APA) 0. 0000 14. 7700 3. 700 1. 750 0. 0000 25. 8475
g E#EATE | 16. 0000 — 2. 900 — 46. 4000 —
o b 7. 5000 — 1. 000 — 7. 5000 —
AT bl for B

& &2 223. 8700 58. 7107 — — 451. 2710 77.1117




2 — 2 WEMOKE ()
1) HafET3 2 s

' — A2 F Mr=XV-x=451. 271kNm/m
R — A > b Mo=XH-y=77. 112kNm/m
s M %2 4 Z F=Mr/Mo=451.271/77.112=5.852 > 1.5 .. 0.K

2) HUlESCRF ) (BEHUE) 12k 2 Mt

EITOVERAAME d=OMr—Mo) /X V=(451. 271 —77. 112) /223. 870=1. 671m
W O M BE e=(B/2) —d=(3.700/2) —1.671=0. 179m
B K B H E omax=(XV/B) - {1+ (6e/B)}
=(223.870/3.700) X {1+ (6X0.179/3. 700) } o max
=78. 037kN/m2
i /N B JE omin=(2XV/B) - {1— (6e/B)}
=(223.870/3.700) X {1—(6x0.179/3.700) }
=42. 974kN/m2
omax, omin < 100.0kN/m2 .. 0.K

3) Y HUICH oG

D ¥ Fn X H=58. 711kN/m
BENC KT AHEHL /) RH=C-B+ X V- 1 =0.0X3. 700+ 223. 870 X 0. 4=89. 548kN/m
B B e R F=RH/ ¥ H=89. 548/58. 711=1.525 > 1.5 .. 0.K




2 — 3 W OHE (FH)

W2

3, 150

[

3%

35

T
V5

VR

V1V2 va V4
25 1, 500 350 1, 600
3, 700
H Sl E T REEE

Xn=(B/2) - [1+ {B/(6e) } ]=(3.700/2) X [1+ {3.700/ (6 X0.179) } ]=8. 235m

V1=78. 037KN/m2 V2=75.667KN/m2 V3=68.560KN/m2 V4=61.453KN/m2

V5=58. 136KN/m2 VR=42. 974KN/m2

W1=(1.500X17.0) + (0. 350 X 24. 0) +5. 00=38. 900KN,/m2
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cos 2(0.00°) Xcos(0.00" +16.00") X [1 er

]2

0. 8346

1.0000X0. 9613 X [1 —i—/

=0. 375

0. 6428 X 0. 4067

0.9613X 1. 0000

cos (0. 00" +16. 00" ) Xcos (0.00° —0.00")

}2



1) 7=CHE (FRep)

PAX=1/2-KA+ vy *H 2+ cos (16. 00" +0. 00" )=1/2X0. 375X 17.0X 1. 575 2X 0. 9613=7. 601kN/m
APAX=KA+q-H-cos (16. 00" +0. 00" )=0. 375X 10. 0X 1. 575X 0. 9613=5. 677kN/m

M=PAX-n+ APAX-n={7. 601 X (1. 575/3) +5. 677X (1.575/2) } X 10 5=846136Ncm/m

S=PAX+ APAX=(7.601+5.677) X 10 3=13278N/m

D=35. 00cm d=28. 05cm Jj=24. b44cm
at=M/ (ft-j)=846136/ (19500 X 24. 544)=1. 768cm2/m
¢ =S/ (fa+j)=13278/(140. 00 X 24. 544)=3. 864cm/m

Bl D19-1552@ ———— > .. D19-300@ Lt %

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 280. 50) =0. 00340

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00340+ (15X 0. 00340) "2} — 15X 0. 00340=0. 273
j=1— (K/3)=1— (0. 273/3) =0. 909

s a2y Y — kO ERER )
oc=2M/(k*j-b-d 2)=2X8461356/ (0. 273X 0. 909 X 1000 X 280. 50" 2)=0. 868N,/mm2
(o ca=7.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j+d)=8461356/(955. 000 X 0. 909 X 280. 50) =34. 743N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — OV AL E
tc=S/(b*j-d)=13278/ (1000 X 0. 909 X 280. 50) =0. 052N,/mm2
<t ca=0.7N/mm2 .. 0.K

2) 7= TEE (JEEHR)

PAX=1/2-KA+ y H 2-cos (16. 00" +0. 00" )=1/2X0. 375X 17.0X 3. 150" 2X 0. 9613=30. 403kN/m
APAX=KA-q-H-cos (16. 00" +0. 00" )=0. 375X 10. 0X 3. 150X 0. 9613=11. 355kN/m

M=PAX-n-+ APAX-n=1{30. 403 X (3. 150/3) +11. 355X (3. 150/2) } X 10 5=4980688Ncm/m

S=PAX+ APAX=(30. 403+ 11. 355) X 10 3=41758N/m

D=35. 00cm d=28. 05cm Jj=24. 544cm
at=M/ (ft-j)=4980688/ (19500 X 24. 544)=10. 407cm2/m
¢ =S/ (fa-j)=41758/(140. 00 X 24. 544)=12. 153cm/m

FlfH D19-275@ ———— > .. D19-150@ &3 %

n=15 b=100cm

p=As/ (b-d)=1910. 000/ (1000 X 280. 50) =0. 00681

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 006814+ (15X 0. 00681) "2} — 15X 0. 00681=0. 361
j=1—(K/3)=1— (0. 361/3)=0. 880

-3y Y — OIS ERE .
o c=2M/(k*j-b-d 2)=2Xx49806880/ (0. 361X 0. 880 X 1000 X 280. 50" 2) =3. 985N,/ mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=49806880/ (1910. 000 X 0. 880 X 280. 50) =105. 692N,/ mm2
<o sa=195N/mm2 .. 0.K

c a7 ) — OV WL T E
t¢=S/(b*j-d)=41758/ (1000 X 0. 880 %X 280. 50) =0. 169N/mm2
<t ca=0.7N/mm2 .. 0.K



3) EMR (T IER) i
C1=(W1-B"2)/12=(38.900 X 1. 500"2) /12=7. 294KNm/m
M1=(W1-B"2) /8 —C1=(38.900 X 1. 500" 2) /8 —7. 294=3. 647KNm/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}
=(61.453X1.500°2) /12+ {(75.667—61. 453) X 1.500°2) /20}=13. 122KNm/m
C22=(V4-B"2/12) + {(V2-V4) -B"2/30}
=(61.453X1.500°2) /12+ {(75.667—61. 453) X 1.500°2) /30}=12. 589KNm/m
M2=(V4-B"2/8) + (V2-V4) -B"2/(9-Sqr (3)) — (C21+C22) /2
=(61. 453X 1.500°2) /84 (75.667—61. 453) X 1.500°2/(9XSqr (3))
—(13. 122+ 12. 589) /2=6. 480KNm/m
M=|M1-M2|=]3. 647-6. 480| X 10" 5=283342Ncm/m

D=35.00cm  d=28.05cm  j=24.544cm
at=M/ (ft-j)=283342/ (19500 X 24. 544) =0. 592cm2/m

Bl D19-4839@ ————— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 280. 50) =0. 00340

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00340+ (15X 0. 00340) "2} — 15X 0. 00340=0. 273
j=1— (K/3)=1— (0. 273/3) =0. 909

s a2y Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2X2833420/ (0. 273 X 0. 909 X 1000 X 280. 50 2)=0. 291N/mm2
(o ca=7.0N/mm2 .. 0.K

< BRI D5 RIS T
o s=M/ (As* j+d)=2833420/ (955. 000 X 0. 909 X 280. 50) =11. 634N/mm2
(o sa=195N/mm2 .. 0.K

4) JER (Fif E E ) A

C1=(W1-B"2)/12=(38.900 X 1. 500"2) /12=7. 294KNm/m

M1=C1=7. 294KNm/m

S1=(W1-B) /2=(38.900 X 1. 500) /2=29. 175KN/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}

=(61.453X1.500°2) /12+ {(75.667—61. 453) X 1.500°2) /20}=13. 122KNm/m

M2=C21=13. 122KNm/m

S2=(V4-B) /2+ (V2—V4) -B/3=(61. 453 X 1. 500) /2+ (75. 667—61. 453) X 1. 500/3=53. 197KN/m
MZ‘MI*MZ =[7.294-13. 122| X 10"5=582782Ncm/m

S=/S1-S2|=129. 175-53. 197 | X 10" 3=24022N/m

D=35. 00cm d=28. 05cm Jj=24. 544cm
at=M/ (ft-j)=582782/(19500 X 24. 544)=1. 218cm2/m
¢ =S/ (fa-j)=24022/ (140. 00 X 24. 544)=6. 991cm/m

FlfH D19-858@ ————— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 280. 50) =0. 00340

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00340+ (15X 0. 00340) "2} — 15X 0. 00340=0. 273
j=1—(K/3)=1—(0.273/3)=0. 909

-3y Y — OIS EREG .
oc=2M/(k*j-b-d 2)=2X5827818/ (0. 273 X 0. 909 X 1000 X 280. 50" 2)=0. 598N/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=5827818/ (955. 000 X 0. 909 X 280. 50) =23. 930N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — OV AWIL T E
t¢=S/ (b*j-d)=24022/ (1000 X 0. 909 X 280. 50) =0. 094N/mm2
<t ca=0.7N/mm2 .. 0.K



5) R (F2immEEER) A

C1=(W1-B"2)/12=(38.900 X 1. 500"2) /12=7. 294KNm/m

M1=C1=7. 294KNm/m

S1=(W1-B) /2=(38.900 X 1. 500) /2=29. 175KN/m
022=(V4-B"2/12) + {(V2-V4) -B"2/30}

=(61. 453X 1.500°2) /12+ {(75. 667—61. 453) X 1. 500°2) /30} =12. 589KNm/m

M2=C22=12. 589KNm/m

S2=(V4+B) /2+ (V2—V4) *B/6=(61. 453 X 1. 500) /2+ (75. 667—61. 453) X 1. 500/6=49. 643KN/m
M=|M1-M2 =‘7.294—12.589\><1o”5=529478Ncm/m

S=|S1-S2|=129. 175-49. 643 | X 10" 3=20468N/m

D=35. 00cm d=28. 05¢cm Jj=24. 544cm
at=M/ (ft-j)=529478/ (19500 X 24. 544)=1. 106cm2/m
¢ =S/ (fa-j)=20468/ (140. 00 X 24. 544)=5. 957cm/m

Bl D19-1007@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 280. 50) =0. 00340

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00340+ (15X 0. 00340) "2} — 15X 0. 00340=0. 273
j=1— (K/3)=1— (0. 273/3) =0. 909

s a2y Y — b O ERER )
oc=2M/(k*j*b-d 2)=2X5294776/ (0. 273 X 0. 909 X 1000 X 280. 50" 2)=0. 543N,/mm2
(o ca=7.0N/mm2 .. 0.K

< BRI D5 RIS T
0 s=M/ (As* j+d)=5294776/ (955. 000 X 0. 909 X 280. 50) =21. 741N/mm2
(o sa=195N/mm2 .. 0.K

s a7 ) — OV AL T E
tc=S/ (b*j+d)=20468/ (1000 X 0. 909 X 280. 50) =0. 080N,/mm2
{1 ca=0.7N/mm2 .. 0.K

6) mhERR ([EEHR)
M1=(W2-B"2) /2=(71.950 X 1. 600"2) /2=92. 096KNm/m
S1=W2-B=71.950 X 1. 600=115. 120KN/m
M2=(V5+2-VR) -B"2/6=(58. 136+2X42. 974) X 1. 600" 2/6=61. 476KNm/m
S2=(V5+VR) +B/2=(58. 136+42. 974) X 1. 600/2=80. 888KN,/m
Mz‘M1—M2‘=‘92.096—61.476\><1o”5=3061979Ncm/m
S=|S1-S2|=|115. 120-80. 888 X 10" 3=34232N/m

D=35. 00cm d=28. 05cm Jj=24. 544cm
at=M/ (ft-j)=3061979/ (19500 X 24. 544) =6. 398cm2,/m
¢ =S/ (fa-j)=34232/(140. 00 X 24. 544)=9. 962cm/m

FlfS D19-447@ ————— > .. DI9-300@ Lt %

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 280. 50) =0. 00340

k=sqr {2n-p+ (n-p) "2} —n-p=sqr{2 X 15X0. 00340+ 15X 0. 00340) "2} — 15X 0. 00340=0. 273
j=1— (K/3)=1— (0. 273/3) =0. 909

s a2y Y — kO ERER )
oc=2M/(k*jb-d 2)=2X30619790/ (0. 273X 0. 909 X 1000 X 280. 50" 2) =3. 141N/mm2
(o ca=7.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j+d)=30619790/ (955. 000 X 0. 909 X 280. 50) =125. 729N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — OV WL E
tc=S/(b*j-d)=34232/ (1000 X 0. 909 X 280. 50) =0. 139N/mm2
{1 ca=0.7N/mm2 .. 0.K
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§ 3. RCHERE (2) DXE
3—1 {WEOFHE ()
50250 1,500 25050
- H# b # e
| 10. OkN,/m2 10. OkN/m2
[TTTTTTITTTI [TTTTTITTTT]
; b#i T |
| 5. OkN,/m2 ;
3. 500 3, 250 :(D ®®i 3, 250 3. 500
1 2, 000 @) i
250 300 3 %‘ 250
30030 1, 500 30080
2, 700
HFm & A m EDRTAE =0
REAS T & ShiE & D72 A eooo(ﬁﬁ%ﬁ)
535 0 o HEICx LTI, H=Ho=3. 500m
1) B &
M4 pLe =N E=N OB £ > kN-
< T WArES | @m R B (m) A2 b (kN-m/m)
v (kN/m3) | W (kN/m) X y W-x Wy
e 3.200 X (0. 250+0. 300) /2
A — N _
DRl 7- THhE °C0. 300X0. 300 0.9700 | 24.0 23.2800 | 0.461 10. 7320
0 .| 3.200X (0.25040.300) /2 _
=k — N _
O 1= ThE 0. 300X 0. 300 0.9700 | 24.0 23.2800 | 2.239 52. 1240
@ J& hE | 1.500X0. 300 = 0.4500 | 24.0 10.8000 | 1.350 | — 14. 5800 —
@30 E R 0.300X (0.300+0.250)/2 = 0.0825 | 24.0 1.9800 | 2.545 | — 5. 0400 —
®>F A | 0.300X (0.300+0.250)/2 = 0.0825| 24.0 1.9800 | 0. 155 | — 0. 3060 —
® et | 1.500%2.000 = 3.0000 17.0 | 51.0000 | 1.350 | — 68. 8500 —
4 3.200 X (0. 300+0. 350) /2 o o
@ Wit 40.300%0. 05072 = 1. 0475 17.0 | 17.8075 | 2.538 45. 1888
S 3.200 X (0. 300+0. 350) /2 - -
® i+ 10. 300 %0. 050/2 1. 0475 17.0 | 17.8075 | 0. 162 2.8914
A& FH = —  |147.9350 | — | — 199. 7123 —

B x=XW-x/XW=199. 712/147. 935=1. 350m

2) Ll

A R -
ok Ll
A R - -

-W=10. 00 X 0. 3500=3. 5000kN/m
-W=5. 00 X 1. 5000=7. 5000kN/m
-W=10. 00 X 0. 3500=3. 5000kN/m




3) HEREIC KIS HE
8 T EAREC KA=0. 40

AT e O HIC & 5+

PA=1/2-KA+ vy *H 2=1/2X0. 40 X 17. 0 X 3. 500 2=41. 6500kN/m
PAX=PA+cos § =PA+cos0. 00" =41. 6500 X 1. 0000=41. 6500kN/m
PAY=PA+sin § =PA+sin0. 00" =41. 6500 X 0. 0000=0. 0000kN/m

T BT EIC L D T

APA=KA-q-H=0. 40 X 10. 0 X 3. 500=14. 0000kN/m

APAX=/\PA-cos § =APA+cos0. 00" =14. 0000 X 1. 0000=14. 0000kN/m
APAY=APA-sin § =APA-sin0. 00" =14. 0000 X 0. 0000=0. 0000kN/m

TER R ONALE

PAX : y=H/3=3. 500/3=1. 167m
APAX : y=H/2=3. 500/2=1. 750m

4) frEOEE

S~ %(ﬁ/ﬁ ﬁ(lﬁ/ﬁ X1’E MR () Da;x > b (kN-Ir{n/.m)
y X y

A EW 147. 9350 — 1. 350 — 199. 7123 —
i T E 3. 5000 — 2. 525 — 8. 8375 —
Hide #EATE | 7. 5000 — 1. 350 — 10. 1250 —
AT b far 8 3. 5000 — 0.175 — 0.6125 —
S DY 162. 4350 — — — 219. 2873 —

MEANFRHEDOL, HEICLS2E—A L FEXHy=0



3— 2 WEMOHE (FH)

1)

2)

3)

RRFENL 6™ % MR
KPR LEDRy, 34 Ty,

HA SCHRF ) (BEHUE) (269 % et

EHE— A2 F Mr=XV-x=219. 287kNm/m
HAEE— A >k Mo=X H-y=0kNm/m
BT OVERNLE d=0Mr—Mo) /X V=(219. 287—0. 000) /162. 435=1. 350m
W O M BE e=(B/2) —d=(2.700/2) —1. 350=0. 000m
B K B H E omax=(XV/B) - {1+ (6e/B)}

=(162. 435/2. 700) X {1+ (6X0.000/2. 700) }

=60. 161kN/m2

omax < 100.0kN/m2 .. 0.K

W0 LICxrd 2t
KPR LR DRy TEENTA Ty,

0 max




3—3 WA (FE)

3, 200
, p00
Wa Wo
s W1 acl
300 30

v
300‘30$ 1, 500 EOOLOO

2,700

V=60. 161KN/m2

W1=(2. 000X 17.0) + (0. 300 X 24. 0) +5. 00=46. 200KN/m2
W2=(3. 200 X 17. 0) + (0. 300 X 24. 0) +10. 00=71. 600KN/m2
W3=(3. 250 X 17. 0) + (0. 250 X 24. 0) +10. 00=71. 250KN/m2
W4=(3. 200 X 17. 0) + (0. 300 X 24. 0) +10. 00=71. 600KN/m2
W5=(3. 250 X 17. 0) + (0. 250 X 24. 0) +10. 00=71. 250KN/m2

M & AR & DR : B
BEENTH S ENEE & DR TAE 0
{8+ EFREC KA=0. 40

0. 00
0. 90



1) 7=CHE (FRep)

PAX=1/2-KA+ vy *H 2-cos (16. 00" +0. 895 )=1/2>0. 40X 17. 0X 1. 600 2X 0. 9568=8. 328kN/m
APAX=KA-q-H-cos (16. 00" +0. 895 )=0. 40X 10. 0X 1. 600X 0. 9568=6. 124kN/m

M=PAX-n+ APAX-n={8. 328 X (1. 600/3) +6. 124 X (1. 600/2) } X 10 5=934078Ncm/m

S=PAX+ APAX=(8. 328 +6. 124) X 10" 3=14452N/m

D=27. 50cm d=20. 55¢cm J=17.981cm
at=M/ (ft-j)=934078/ (19500 X 17. 981)=2. 664cm2/m
¢ =S/ (fa-j)=14452/(140. 00X 17.981)=5. 741cm/m

Bl D19-1045@ ———— > .. D19-300@ Lt %

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 205. 50) =0. 00465

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00465+ (15X 0. 00465) "2} — 15X 0. 00465=0. 310
j=1— (K/3)=1— (0. 310/3) =0. 897

s a2y Y — kO ERE ) )
oc=2M/(k*j-b-d 2)=2Xx9340782/ (0. 310X 0. 897 X 1000 X 205. 50 2)=1. 591N/mm2
(o ca=7.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j+d)=9340782/ (955. 000 X 0. 897 X 205. 50) =53. 083N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — OV AL E
tc=S/(b*j-d)=14452/ (1000 X 0. 897 X 205. 50) =0. 078N/mm2
<t ca=0.7N/mm2 .. 0.K

2) 7= TEE (JEEHR)

PAX=1/2-KA+ y *H 2+cos(16. 00" +0. 895 )=1/2X0.40X17.0X3. 200 2X 0. 9568=33. 313kN/m
APAX=KA-q-H-cos (16. 00" +0. 895 )=0. 40X 10. 0X 3. 200X 0. 9568=12. 248kN/m

M=PAX-n-+ APAX-n={33. 313 X (3. 200/3) +12. 248 X (3. 200/2) } X 10" 5=5513021Ncm/m

S=PAX+ APAX=(33. 313+ 12. 248) X 10" 3=45561N/m

D=30. 00cm d=23. 05cm Jj=20. 169cm
at=M/ (ft-j)=5513021/(19500 X 20. 169)=14. 018cm2/m
¢ =S/ (fa- j)=45561/(140. 00X 20. 169)=16. 136cm/m

FlfH D19-204@ ———— > .. D19-150@ &3 %

n=15 b=100cm

p=As/ (b-d)=1910. 000/ (1000 X 230. 50) =0. 00829

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X 0. 008294+ (15X 0. 00829) "2} — 15X 0. 00829=0. 390
j=1—(K/3)=1— (0. 390/3)=0. 870

-3y Y — OIS EREG S E .
oc=2M/(k*j-b-d 2)=2Xx55130210/ (0. 390 X 0. 870 X 1000 X 230. 50" 2) =6. 122N,/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j+d)=55130210/(1910. 000 X 0. 870 X 230. 50) =143. 910N,/mm2
<o sa=195N/mm2 .. 0.K

c a7 ) — OV WL T E
t¢=S/ (b*j+d)=45561/(1000X0. 870X 230. 50) =0. 227N/mm2
<t ca=0.7N/mm2 .. 0.K



3) EMR (T IER) A
C1=(W1-B"2) /12=(46. 200 X 1. 500" 2) /12=8. 663KNm/m
M1=(W1-B"2) /8 —C1=(46. 200 X 1. 500" 2) /8 —8. 663=4. 331KNm/m
c2=(V+-B"2) /12=(60. 161 X 1. 500"2) /12=11. 280KNm/m
M2=(V-B"2) /8—C2=(60. 161X 1. 500°2) /8—11. 280=5. 640KNm/m
M=|M1-M2|=]4. 331-5. 640| X 10" 5=130886Ncm/m

D=30. 00cm d=23. 05cm 3=20. 169cm
at=M/ (ft-j)=130886/ (19500 X 20. 169)=0. 333cm2/m

ElfAS5 D19-8608@ ————— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 230. 50) =0. 00414

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 004144 (15X 0. 00414) "2} — 15X 0. 00414=0. 296
j=1—(K/3)=1—1(0.296/3)=0. 901

-3y Y — OIS EREG R .
o c=2M/(k*j-b-d 2)=2X1308855/(0.296 X 0.901X1000X230.50 2)=0. 185N/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=1308855/ (955. 000 X 0. 901 X 230. 50) =6. 596N/mm2
<o sa=195N/mm2 .. 0.K

4) JERR (/i [E E ) R
C1=(W1-B"2) /12=(46. 200 X 1. 500" 2) /12=8. 663KNm/m
M1=C1=8. 663KNm/m
S1=(W1-B) /2=(46. 200 X 1. 500) /2=34. 650KN/m
c2=(V+-B"2) /12=(60. 161 X 1. 500°2) /12=11. 280KNm/m
M2=C2=11. 280KNm/m
S2=(V+B) /2=(60. 161 X 1. 500) /2=45. 121KN/m
Mz‘Ml—MZ 2‘8.663—11.280\><10A5:261771Ncm/m
S=|S1-S2|=|34.650-45. 121 | X 10"3=10471N/m

D=30.00cm  d=23.05cm  j=20. 169cm
at=M/(ft-j)=261771/ (19500 X 20. 169) =0. 666cm2/m
¢ =S/ (fa-j)=10471/(140. 00 X 20. 169) =3. 708cm/m

Blfs D19-1617@ ————— > .. D19-300@ & 9%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 230. 50)=0. 00414

k=sqr{2n-p+ (n+p) "2} —n-p=sqr {2 X 15X 0. 00414+ (15X 0. 00414) "2} —15X0. 00414=0. 296
j=1— (K/3)=1— (0. 296/3)=0. 901

C3Y Y — b O ERS E )
oc=2M/(k*j-b-d 2)=2X2617708/ (0. 296 X 0. 901 X 1000 X 230. 50" 2) =0. 370N,/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 9RIG )
o s=M/ (As- j-d)=2617708/ (955. 000 X 0. 901 X 230. 50) =13. 193N/mm2
<o sa=195N/mm2 .. 0.K

c 22y Y — FOEAMIE I
t¢=S/(b+j+d)=10471/ (1000 X 0. 901 X 230. 50) =0. 050N/mm2
{tca=0.7N/mm2 .. 0.K



5) R (F2immEEER) A
C1=(W1-B"2)/12=(46. 200 X 1. 500" 2) /12=8. 663KNm/m
M1=C1=8. 663KNm/m
S1=(W1-B) /2=(46. 200 X 1. 500) /2=34. 650KN/m
C2=(V-B"2) /12=(60. 161 X 1. 500°2) /12=11. 280KNm/m
M2=C2=11. 280KNm/m
S2=(V-B) /2=(11. 280 X 1. 500) /2=45. 121KN/m
MZ‘MI*MZ =[8.663-11.280| X 10°5=261771Ncm/m
S=|S1-S2|=|34. 650-45. 121 | X 10"3=10471N/m

D=30. 00cm d=23. 05cm Jj=20. 169cm
at=M/ (ft-j)=261771/(19500 X 20. 169)=0. 666cm2/m
¢ =S/ (fa-j)=10471/(140. 00X 20. 169)=3. 708cm/m

ElAS D19-1617@ ———— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 230. 50)=0. 00414

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 004144 (15X 0. 00414) "2} — 15X 0. 00414=0. 296
j=1—(K/3)=1—1(0.296/3)=0. 901

-3y Y — OIS ERE R .
oc=2M/(k*jb-d 2)=2X2617708/(0.296 X 0.901 X 1000 X 230. 50" 2)=0. 370N/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
0 s=M/ (As- j-d)=2617708/ (955. 000 X 0. 901 X 230. 50) =13. 193N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — hOV WL T E
t¢=S/(b*j-d)=10471/(1000X0. 901 X 230. 50) =0. 050N/mm2
<t ca=0.7N/mm2 .. 0.K

6) oERR ([EEER)
M1=(W2+2-W3) -B"2/6=(71.600+2 X 71. 250) X 0. 300" 2/6=3. 212KNm/m
S1=(W2+W3) -B/2=(71. 600+ 71. 250) X 0. 300/2=21. 428KN/m
M2=(V5-+2-VR) B 2/6=(60. 161+2 X 60. 161) X 0. 300"2/6=2. 707KNm/m
S2=(V5+4VR) +B/2=(60. 161+60. 161) X 0. 300/2=18. 048KN/m
MZ‘MI*MZ =[3.212-2.707| X 10"5=50425Ncm/m
S=|S1-S2|=|21. 428-18. 048] X 10" 3=3379N/m

D=30. 00cm d=23. 05cm Jj=20. 169cm
at=M/ (ft-j)=50425/(19500 X 20. 169)=0. 128cm2/m
¢ =S/ (fa-j)=3379/(140. 00X 20. 169)=1. 197cm/m

ElfAS D19-5013@ ———— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 230. 50)=0. 00414

k=sqr {2n-p+ (n*p) "2} —n-p=sqr{2X 15x0. 00414+ 15X 0. 00414) "2} — 15X 0. 00414=0. 296
j=1—(K/3)=1—1(0.296/3)=0. 901

-3y Y — OIS EREG .
o c=2M/(k*j-b-d 2)=2X504250/ (0. 296 X 0. 901 X 1000 X 230. 50" 2)=0. 07 1N/mm2
{oca=7.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=504250/(955. 000 X 0. 901 X 230. 50) =2. 541N/mm2
<o sa=195N/mm2 .. 0.K

s a7 ) — OV AWIL T E
t¢=S/(b*j+d)=3379/ (1000 % 0. 901 X 230. 50)=0. 017N/mm2
<t ca=0.7N/mm2 .. 0.K



7) OFSEh (EEHE) i
M1=(W4-+2-W5) B 2/6=(71. 60042 X 71. 250) X 0. 300"2/6=3. 212KNm/m
S1=(W44+W5) -B/2=(71. 600+ 71. 250) X 0. 300/2=21. 428KN/m
M2 (VI+2-VP) - BA2/6=(6O.161%—2><6O.161)><O.300A2/6=2.7O7KNm/m

=(V1+VP) -B/2=(60. 161 +60. 161) X 0. 300/2=18. 048KN/m
=|M1-M2|= ‘3 212-2.707| X 10" 5=50425Ncm/m
=|S1-S2|=|21. 428-18. 048] X 10"3=3379Nem/m
D=30. 00cm d=23. 05¢cm j=20. 169cm

at=M/ (ft- j)=50425/ (19500 X 20. 169) =0. 128cm2/m

¢ =S/ (fa-j)=3379/(140. 00X 20. 169)=1. 197cm/m

Blfs D19-5013@ ————— > .. D19-300@ 9%

n=15 b=100cm
p=As/ (b-d)=955. OOQ/ (1000 % 230. 50)=0. 00414 i
k=sqr {2n*p+ (n*p) 2} —n-p=sqr{2x15X0. 00414+ 15X0. 00414) "2} —15X0. 00414=0. 296

j=1—(K/3)=1—1(0.296/3)=0. 901

30 ) — ROl PR )
oc=2M/(k*j-b-d 2)=2x504250/(0.296X0.901 X 1000 X 230. 50" 2)=0. 071IN/mm2
{oca=7.0N/mm2 .. 0.K

* BRI O 5| 9RIG ) B
o s=M/ (As+ j-d)=504250/ (955. 000X 0. 901 X 230. 50) =2. 541N,/mm2
<o sa=195N/mm2 .. 0.K

s a7 U— kO AEIE T E
tc=S/ (b j-d)=3379/(1000 X 0. 901 X 230. 50) =0. 016N/mm2
<t ca=0.7N/mm2 .. 0.K



§ 1. kg (HER)
1—1 TAEMORE

- ik . REW

=V

1—2 fERME & RIS

URIgkf = o 7 U — b & HERE

a7 J—F
SR EF R UETR BT : Fe= 21 N/mm2
FER A ) FE : oca= 21.0 N/mm2
HFREAWISIIE ¢+ tca= 2.1 N/mm2
RIS E 0 fa= 2.1 N/mm2

TR RIS I
s Bkiha s U — b

=R IVALN 5=y ©r=24.0 kN/m3
1—3 Ret&tt
OB m L
- HEOMEE . WE L
« OB EE © ys= 17.0 kN/m3
- INEBERERA b= 24.0°
ks E ) C= 0 kN/m2
AR &l OEEEA - (REFTERE) 6= FREICLD
- BEIS R & 1 & DR (Wri R 6 =12.00°
E
W3R - i U K D, OKEERE Kh=0. 25)
@i%%
ig DOFEFH WE +
- NEBEEERA b= 24.0°
| C= 0 kN/m2
« FRAS HuM 7 fe= 200 kN/m2
o A D EEEAR ST w= 0.4

1—4 nXu+jI_ff+

: ft=295.0 N/mm2

AFPEIE, AR a7 ) — FHEREL LT, TR THEIITT 9,

o OARRHRIE, EHOERRGERIE, FfE T, LR, EE T, KON
HZE%%??%E%%K@ "Bk T 7 U — bR SLLYE S LR R AR AT
179
nE, ISIEREIL. BARTARYS a2 ) — MEEREE] 1Tk 5,



§ 4. RCHERE (3) DFEF

4 —1 farEOFE (HER)
700 2,000 700 300
‘ A R
10. OkN/m2
] T | 100
5, 000 @ @ 1 4,950
@ ! 5, 650
i |
5. OkN/m2 !
600 @ |
75 e L @ 700
7000 2,000 1,040 2, 100
5, 800
WK & AR & DRI AE =00
REST B & D72 TAE 0=0.000 (AP )
¥ia5 1) 0 O EEIT%F LCi, H=Ho=5. 650m
1) H &
% 2 G OR A (2) WirERE | @® & | SLHEE o F—A 2 b (kN-m/m)
v (kN/m3) | W (kN/m) X y W-x Wy
O#fi7=TEE| 0. 700 X 5. 750 = 4.0250 | 24.0 | 96.6000 | 0.350 | — 33.8100 —
o —pz| 5.050% (0. 700+1.000) /2 _ o .
@7~ ThE 1 000X0. 700 = 49925 24.0 |119.8200 | 3. 118 373. 6320
@ K R | 2.000X0.700 = 1.4000 | 24.0 | 33.6000|1.700 | — 57.1200 —
@7 E | 2.100X0. 700 = 1.4700 | 24.0 | 35.2800|4.750 | — | 167.5800 —
®>F LM
® Rt | 2.000X0.600 = 1.2000 | 17.0 | 20.4000 | 1.700 | — 34. 6800 —
@ HmEt | (2.100+2.394) X4.950/2 = 11.1228 | 17.0 |189.0875 | 4.675 | —— | 883.9619 —
® mimL
F- —  |494.7876 | — | — | 1550.7839 —
Bl x=2XW-x/XW=1550. 784/494. 788=3. 134m

2) Ll

5 _E# R E - - - W=10. 00X 2. 3941=23. 9406kN/m
Hh e b B - - - W=5. 00X 2. 0000=10. 0000kN/m




3) PEEEIZ KT HE
px.fﬁkTr 2 Kh=0. 25 FXEHERE R FEKv=0. 00
HEEA A 0 k=Atn{Kh/(1—Kv)}=Atn{0. 25/ (1—0. 00) }=14. 04"

T (AR ) & & DEEEA
. sin(B+ 0K sin(0.00° +14.04)  0.2425 o
sinA= sin o = sin2d. 00° =70, 4067 =0. 5963 .. A=36.61
sing *sin(fk+A—pf)  sin24.00" Xsin(14.04 +36.61" —0.00")
1—sin¢g *cos(0k+A—p) 1—sin24.00 Xcos(14.04 +36.61" —0.00")
_0.4067X0. 7732

~ 1—0.4067 X0. 6342

HFR T T8 + ARk

KAE=

tan 0 =

=0.4238 .. §=22.97

(1—Kv)cos 2(p — 6 — 0 k)

sin(¢p — B —0k)sin(¢p + 0) 2
cosOk cos 20cos(d+0+06k)| 1+ J

Al cos(6+0+0kcos(h—p5)
(1—0.00) Xcos 2(24.00° —0.00" —14.04")

sin(24. 00" —0. 00" —14. 04" ) Xsin(24. 00" +22.97")

cosl4. 04" Xcos 2(0.00°) Xcos(22.97 +0.00" +14. 04" ) X| 1+
cos(22.97 +0.00" +14.04" ) Xcos(0.00° —0.00")

1.00X0.9701

0.1730X0.7310 | 2
0.9701 X1.0000X0.7986X | 1+ e —
0. 7986 X 1. 0000

=0. 640

GO AN AT (e Y A B A

PA=1/2-KA+ vy +H 2=1/2X0. 64X 17. 0 X 5. 650 2=173. 6584kN/m
PAX=PA-cos § =PA+c0s22. 97" =173. 6584 X 0. 9207=159. 8889kN/m
PAY=PA-sin § =PA+sin22. 97" =173. 6584 X 0. 3902=67. 7700kN/m

HiE LR EICL D HE

APA=KA*q-H=0. 64 X 10. 0 X5. 650=36. 1600kN/m

APAX=APA-cos 6 =APA-cos22. 97 =36. 1600 X 0. 9207=33. 2929kN/m
APAY=APA-sin 6 =APA-sin22. 97 =36. 1600 X 0. 3902=14. 1114kN/m

VER A O E:
PAX : y=H/3=5.650/3=1. 883m PAY : x=5. 800m
APAX : y=H/2=5. 650/2=2. 825m APAY : x=5. 800m

4) EOER UKV =HER %)

S MEh | K EAH B A () F— A b (kN*m/m)
. V (kN/m) | H (kN/m) - v V- x H-y
H EW 494. 7876 — 3. 134 1550. 7839 —
+JE (PA) 67.7700 | 159.8889 5. 800 1.883 | 393.0659 | 301.1242
+JE (APA) 14. 1114 33. 2929 5. 800 2. 825 81. 8461 94. 0523
g BT E | 23. 9406 — 4. 603 110. 1978 —
R BEmEE | 10. 0000 — 1. 700 17. 0000 —
AT b Ay 2
(S DY 610.6096 | 193.1818 — 2152.8937 | 395. 1765

7



4 — 2 ZEMOHF (MERF)

1)

2)

3)

RRfEN 6 % MR

' — A2 F Mr=XV-x=2152. 894kNm/m
R — A > b Mo=XH-y=395. 176kNm/m
s M %2 4 Z F=Mr/Mo=2152. 894/395. 176=5.448 > 1.0 .. 0.K

HAE SR ) (BEHU ) (2569 2 Med

BOIEMALE d=(Mr—Mo) /2 V=(2152. 894—395. 176) /610. 610=2. 879m | |
{ﬁ D BB HE e=(B/2) —d=(5.800/2) —2.879=0. 021m
oK B H E omax=(2V/B) - {1+ (6e/B)}

=(610.610/5.800) X {1+ (6x0.021/5.800) } Umax/
=107. 605kN/m2 o min

&% /D E omin=(XV/B)-{1— (6e/B)}
=(610.610/5.800) X {1— (6x0.021/5.800) } ‘
=102. 950kN/m2 B
omax, omin < 200.0kN/m2 .. 0.K

B0 H LIS oGt

K ) o B Fn 2H=193. 182kN/m
BENZ ST AHHT /7 RH=C-B+ X V- 1 =0. 0 X 5. 800+610. 610X 0. 4=244. 244kN/m
W oE e R F=RH/ X H=244. 244/193. 182=1.264 > 1.0 .. 0.K



4 —3 MEIOHE (HER)

100
4,950
5, 650
w2
W1
700 700
| | | |
Vi V2 V3 V4 V5 VR
700‘ 2, 000 ‘I,OOJ 2, 100
5, 800

Hh S7 i 5 C o> R
Xn=(B/2) - [1+ {B/ (6e) } 1= (5. 800/2) X [1+ {5. 800/ (6x0. 021)} ]=134. 065m

V1=107. 605KN/m2 V2=107. 043KN/m2 V3=106. 241KN/m2 V4=105. 438KN/m2
V5=104. 635KN/m2 VR=102. 950KN/m2

W1=(0. 600X 17.0) + (0. 700 X 24. 0) +5. 00=32. 000KN/m2
W2=(4. 950 X 17. 0) + (0. 700 X 24. 0) +10. 00=110. 950KN/m2

ﬂ%ﬁ&m1ﬁ&®ﬁ¢ﬁﬁ D B=
BB CENEm & DT A - 0=3.40°

JKFEEEKh=0. 25 SN EE FEKv=0. 00
HEA A 0 k=Atn {Kh/(1—Kv) }=Atn{0. 25/ (1—0. 00) } =14. 04°

iR RF T8 R AR AL
(1—Kv)cos 2(¢p — 6 — 6 k)

KAE=

sin(¢ — B — 0k)sin(¢ + 6) 2
cosOk cos' 20cos(d+0+0k)| 1+
N cos(6+60+60k)cos(—p)

(1—0.00) Xcos 2(24.00" —3.40" —14.04")

sin(24.00" —0. 00" —14. 04" ) Xsin(24.00" +12.00") )2
cos(12. 00" +3.40" +14. 04" ) Xcos(3.40" —0.00")

cosl4. 04" Xcos 2(3.40°) Xcos(12.00° +3.40" +14.04") X[l-i—/

1. 00X 0. 9869

0.1730X0.5878 | 2
0.9701 X0.9965X0.8709X | 1+ e —
0. 8709 0. 9982

=0. 651




1) 7=CHE (FRep)

PAX=1/2-KA* y *H 2+cos (12. 00" +3. 40" )=1/2X0. 651X 17. 0X2. 425 2X 0. 9641=31. 372kN/m
APAX=KA+q-H-cos (12.00" +3.40 )=0.651 X 10. 0X 2. 425X0. 9641=15. 220kN/m

M=PAX*n+ APAX-n={31. 372 X (2. 475/3) +15. 220 X (2. 475/2) } X 10 5=4381335Ncm/m

S=PAX+ APAX=(31. 372+ 15. 220) X 10" 3=46592N/m

D=85. 00cm d=78. 05cm J=68. 294cm
at=M/ (ft-j)=4381335/ (29500 X 68. 294)=2. 175cm2/m
¢ =S/ (fa+j)=46592/(210. 00 X 68. 294)=3. 249cm/m

Bl D19-1317@ ———— > .. D19-300@ Lt %

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 780. 50) =0. 00122

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001224 (15X 0. 00122) "2} —15X 0. 00122=0. 174
j=1— (K/3)=1— (0. 174/3) =0. 942

s a2y Y — kO ERER )
oc=2M/(k*j-b-d 2)=2Xx43813340/ (0. 174X0. 942 X 1000 X 780. 50" 2) =0. 877N,/mm2
(o ca=21.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As- j+d)=43813340/ (955. 000 X 0. 942 X 780. 50) =62. 402N,/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AL E
t¢=S/ (b*j+d)=46592/ (1000 X 0. 942 X 780. 50) =0. 063N/mm2
{Ctca=2. IN/mm2 .. 0.K

2) 7= TEE (JEEHR)

PAX=1/2-KA* y *H 2-cos(12. 00" +3. 40" )=1/2X0. 651 X 17.0X4. 950 2X0. 9641=130. 717kN/m
APAX=KA-q-H-cos (12. 00" +3. 40" )=0. 651 X10. 0X 4. 950X 0. 9641=31. 068kN/m

M=PAX-n-+ APAX-n={130. 717 X (4. 950/3) +31. 068 X (4. 950/2) } X 10" 5=29257470Ncm/m

S=PAX+ APAX=(130. 717+31. 068) X 10 3=161784N/m

D=100. 00cm d=93. 05cm j=81.419cm
at=M/ (ft-j)=29257470/ (29500 X 81. 419)=12. 181cm2/m
¢ =S/ (fa-j)=161784/(210. 00X 81. 419)=9. 462cm/m

FlfH D19-235@ ———— > .. D19-150@ &3 %

n=15 b=100cm

p=As/ (b-d)=1910. 000/ (1000 X 930. 50) =0. 00205

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00205+ (15X 0. 00205) "2} — 15X 0. 00205=0. 219
j=1—(K/3)=1—(0.219/3)=0. 927

-3y Y — OIS EREG ) E .
o c=2M/(k*j-b-d 2)=2X292574700/ (0. 219 X 0. 927 X 1000 X 930. 50" 2)=3. 325N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j+d)=292574700/ (1910. 000 X 0. 927 X 930. 50) =177. 602N/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV WL T E
t¢=S/(b*j-d)=161784/ (1000 X 0. 927 X 930. 50)=0. 188N/mm2
{tca=2.IN/mm2 .. 0.K



3) EMR (T IER) i
C1=(W1-B"2) /12=(32. 000X 2. 000"2) /12=10. 667KNm/m
M1=(W1-B"2) /8 —C1=(32. 000 X 2. 000" 2) /8 —10. 667=5. 333KNm/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}
=(105. 438 X2.000°2) /12+ {(107. 043—105. 438) X 2. 000°2) /20}=35. 467KNm/m
C22=(V4-B"2/12) + {(V2-V4) -B"2/30}
=(105.438%2.000°2) /12+ {(107. 043—105. 438) X 2. 000" 2) /30}=35. 360KNm/m
M2=(V4-B"2/8) + (V2-V4) -B"2/(9-Sqr (3)) — (C21+C22) /2
=(105. 438X 2. 000°2) /84 (107. 043—105. 438) X 2. 0002/ (9 X Sqr (3))
— (35. 467+ 35. 360) /2=17. 717KNm/m
M=|M1-M2|=]5.333-17. 717 | X 10" 5=1238404Ncm/m

D=70.00cm  d=63.05cm  j=55.169cm
at=M/(ft- j)=1238404/ (29500 X 55. 169) =0. 761cm2/m

Bl D19-3765@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2X12384040/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 347N,/mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
o s=M/ (As* j+d)=12384040/ (955. 000 X 0. 936 X 630. 50) =21. 97 IN/mm2
<o sa=295N/mm2 .. 0.K

4) JER (Fif E E ) A

C1=(W1-B"2)/12=(32. 000 X 2. 000"2) /12=10. 667KNm/m

M1=C1=10. 667KNm/m

S1=(W1-B) /2=(32. 000 X 2. 000) /2=32. 000KN/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}

=(105.438X2.000°2) /12+ {(107. 043—105. 438) X 2. 000°2) /20}=35. 467KNm/m

M2=C21=35. 467KNm/m

S2=(V4-B) /2+ (V2—V4) -B/3=(105. 438 X 2. 000) /2+ (107. 043 —105. 438) X 2. 000/3=106. 508KN/m
M=‘M17M2 =110. 667-35. 467| X 10"5=2480040Ncm/m

S=|S1-S2|=32. 000-106. 508 X 10" 3=74508N/m

D=70. 00cm d=63. 05cm j=b5.169cm
at=M/ (ft-j)=2480040/ (29500 X 55. 169) =1. 524cm2/m
¢ =S/ (fa-j)=74508/(210. 00 X55. 169)=6. 431cm/m

FlfH D19-932@ ———— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1—(K/3)=1—(0.192/3)=0. 936

- 3y Y — OIS EREG R .
o c=2M/(k*j-b-d 2)=2Xx24800400/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 695N,/ mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=24800400/ (955. 000 X 0. 936 X 630. 50) =43. 999IN/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AWIL T E
t¢=S/ (b*j+d)=74508/ (1000 X 0. 936 X 630. 50) =0. 126N/mm2
{tca=2.IN/mm2 .. 0.K



5) R (F2immEEER) A

C1=(W1-B"2) /12=(32. 000X 2. 000"2) /12=10. 667KNm/m

M1=C1=10. 667KNm/m

S1=(W1-B) /2=(32. 000 X 2. 000) /2=32. 000KN/m
022=(V4-B"2/12) + {(V2-V4) -B"2/30}

=(105. 438X 2.000°2) /12+ {(107. 043—105. 438) X 2. 000 2) /30} =35. 360KNm/m

M2=C22=35. 360KNm/m

S2=(V4-B) /2+ (V2—V4) -B/6=(105. 438 X 2. 000) /2+ (107. 043 —105. 438) X 2. 000/6=105. 973KN/m
M=|M1-M2 =‘1o.667—35.36o\><1o”5=2469338Ncm/m

S=/S1-S2|=32. 000-105. 973| X 10" 3=73973N/m

D=70. 00cm d=63. 05¢cm j=b5. 169cm
at=M/ (ft-j)=2469338/ (29500 X 55. 169)=1. 517cm2/m
¢ =S/ (fa+j)=73973/(210. 00X 55. 169)=6. 385cm/m

Flf5 D19-939@ ————— > .. DI9-300@ Lt %

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — b O ERER ) )
oc=2M/(k*j-b-d 2)=2X24693380/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 692N,/mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
o s=M/ (As* j+d)=24693380/ (955. 000 X 0. 936 X 630. 50) =43. 809N,/ mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AL T E
tc=S/(b*j-d)=73973/ (1000 X 0. 936 X 630. 50) =0. 125N,/mm2
{tca=2. IN/mm2 .. 0.K

6) mhERR ([EEHR)
M1=(W2-B"2) /2=(110. 950 X 2. 100"2) /2=244. 645KNm/m
S1=W2-B=110. 950 X 2. 100=232. 995KN,/m
M2=(V5-+2-VR) B 2/6=(104. 635+2 X 102. 950) X 2. 100°2/6=228. 243KNm/m
S2=(V5+VR) +B/2=(104. 635+ 102. 950) X 2. 100/2=217. 965KN/m
MZ‘MI—MZ‘Z 244, 645-228. 243 | X 10°5=1640141Ncm/m
S=[S1-S2|=232.995-217. 965 | X 10" 3=15030N/m

D=70. 00cm d=63. 05cm j=bb. 169cm
at=M/ (ft-j)=1640141/ (29500 X 55. 169)=1. 008cm2/m
¢ =S/ (fa+j)=15030/(210. 00X 55. 169)=1. 297cm/m

Bl D19-28420 ———— > .. D19-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr {2n-p+ (n-p) "2} —n-p=sqr{2X15x0. 00151+ 15X 0. 00151) "2} —15X0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s 227 Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2X16401410/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 460N,/mm2
(o ca=21.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j-d)=16401410/(955. 000 X 0. 936 X 630. 50) =29. 098N,/ mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV WL E
t¢=S/(b*j-d)=15030/ (1000 X 0. 936 X 630. 50) =0. 026N,/mm2
{tca=2. IN/mm2 .. 0.K

_8_



§ 1. —MEE (HERR)
1—1 T/EMORE
- R . BB

- X

1—2 HHME &

a7 J—k
AT HL R
TR G b T

RIS

URIgkf = o 7 U — b & HERE

Fc= 21 N/mm2

- gca= 21.0 N/mm2

TAEEABISIIE @ tca= 2.1 N/mm2
TRMAEIGCE @ fa= 2.1 N/mm2

TR RIS I
s Bkiha s U — b

=R IVALN 5=y ©r=24.0 kN/m3
1—3 Ret&tt
O+
- HEOMEE . WE+
. i@amﬁaii © ys= 17.0 kN/m3
- INEBERERA b= 24.0°
¥ A 7 C= 0 kN/m2
(AR &+ & OEEEA « (REFHHERF) 6= FHEICED
BELSH &+ & DR (Wrim FHERE) 6 =12.00°
O+E
J—arOrHERICE D, OKEEE Kh=0. 25)
@i%%ﬂﬁﬁ’“
B ofEiE wE +
. W%Wﬁiﬁﬁj b= 24.0°
| C= 0 kN/m2
« FRAS HuM 7 fe= 200 kN/m2
. R D BREREL w=10.4
1 - 4 IJX u+ji_l‘$+

: ft=295.0 N/mm2

AFPEIE, AR a7 ) — FHEREL LT, TR THEIITT 9,

o OARRHRIE, EHOERRGERIE, FfE T, LR, EE T, KON
HZE%%??%E%%K@ "Bk T 7 U — bR SLLYE S LR R AR AT
179
nE, ISIEREIL. BARTARYS a2 ) — MEEREE] 1Tk 5,



§ 5. RCHEEE (4) DOXE
5—1 FEOIE (HEH)
700 2,000 700 300
‘ il
10. OkN/m2
] Tt ‘ 100
FHATE ;
5. OkN/m2 |
5,000 © T @) I 4,950
@ ! 5, 650
2, 500@)
75 700 (5 0@ | @ 700
300700 2,000 1,040 4, 300
8, 300
HFm & A m EDRTAE =0
REAS T & ShiE & D72 A eooo(ﬁﬁ%ﬁ)
535 0 O HEICK LTI, H=Ho=5. 650m
1) B &
PN G OR A (2) WirERE | @® & | SLHEE o F—A 2 b (kN-m/m)
v (kN/m3) | W (kN/m) X y W-x Wy
OmIT7=TEE| 0. 700 X 5. 750 = 4.0250 | 24.0 96. 6000 | 0.650 | 2. 875 62.7900 | 277.7250
. .| 5.050X (0.700+1.000)/2 _
=k —
@% 7~ CEE 1 000X0. 700 4.9925 | 24.0 [119.8200 | 3.418 | 2.694 | 409.5780 | 322.8180
® JEE fE | 2.000X0. 700 = 1.4000| 24.0 33.6000 | 2. 000 | 0. 350 67. 2000 11. 7600
@ ERR| 4. 300X0. 700 = 3.0100 | 24.0 72.2400 | 6. 150 | 0. 350 | 444. 2760 17. 9095
® 2% JEh| 0.300X0. 700 = 0.2100 | 24.0 5.0400 | 0. 150 | 0. 350 0. 7560 1. 2495
® Rt | 2.000X2. 500 = 5.0000 17.0 | 85.0000 | 2.000 | 1.950 | 170.0000 | 165. 7500
@ ¥mt | (4.300+4.594) X4.950/2 = 22.0128 17.0 [374.2176 | 6.076 | 3.202 | 2273. 6245 | 1198. 3484
i
A& B2 —  |786.5176 | — | —— | 3428.2246 | 2003. 4495
L x=2XW-x/XW=3428. 225/786. 518=4. 359m
y=2W-y/ X W=2003. 449/786. 518=2. 547m

2) b#EfrE

T A
HH 4R b o ey -

-W=10. 00 X 4. 5941=45. 9406kN/m
- +W=5. 00 X 2. 0000=10. 0000kN/m




3) BRI RIET LI
nXu+Zk:F ZEKh=0.25  FXEHERIEEEKv=0. 00
HEE G A 0 k=Atn{Kh/ (1—Kv) }=Atn{0.25/(1—0. 00) }=14. 04°
+ () &+ & DEEEf
_ sin(B+ 0K sin(0.00° +14.04°)  0.2425 o
sinA= sino = sin2d 00° =70, 4067 =0.5963 .. A=36.61
5= sin¢ *sin(fk+A—8) _ sin24. 00" X sin(14.04" +36.61° —0.00")
tan 0 = 1—sin¢ cos(8k+A—pB)  1—sin24.00" Xcos(14.04 +36.61° —0.00")
| 0.406TX0.TT82 o
T 1—0.4067X0.6342 - TR Tes
B NWER .
cos 2(p—0)
KA=

cos 20 cos(B+6) [1—5—/

sin(¢ + 6)sin(p —B) 12
cos(0 + 8)cos(0—3)

cos 2(24.00° —0.00")

cos 2(0.00°) Xcos(0.00" +22.97" ) X [1 er

0. 8346

sin(24.00° +22.97°) Xsin(24.00° —0.00)

1..0000 0. 9207 X [1—1—/

=0. 422

0. 7310X0. 4067

0.9207 X 1. 0000

A & OV iz X5 HE i
PA=1/2-KA+ y H 2=1/2X0.422 X 17. 0X5. 650 2=114. 5060kN/m

PAX=PA+cos § =PA+co0s22. 97 =114. 5060 X 0. 9207=105. 4268kN/m
PAY=PA+sin § =PA+sin22. 97 =114. 5060 X 0. 3902=44. 6858kN/m

5 1 A LS KD £
APA=KA-q-H=0. 422 X 10. 0 X 5. 650=23. 8430kN/m

APAX=APA-cos § =/AAPA-cos22. 97
APAY=APA-sin § =APA-sin22. 97

} 2

©=23.8430X0.9207=21. 9525kN/m
=23. 8430 X 0. 3902=9. 3047kN/m

cos (0. 00" +22.97" ) Xcos(0.00° —0. 00" )

} 2

TEH R OALE
PAX : y=H/3=5. 650/3=1. 883m PAY : x=8. 300m
APAX : y=H/2=5.650/2=2.825m  APAY : x=8. 300m
4) WEOHEE UK =18 + &K +E)
S MEh | K EAH B A () F— A b (kN*m/m)
- V (kN/m) | H (kN/m) X v V- x H-y
H EW 786.5176 | 196.6294 4. 359 2.547 | 3428.2246 | 500.8624
+JE (PA) 44.6858 | 105.4268 8. 300 1.883 | 370.8924 | 198.5537
+JE (APA) 9. 3047 21. 9525 8. 300 2. 825 77. 2290 62. 0157
Wy _E#ATE | 45. 9406 11. 4851 6. 003 5.650 | 275.7800 64. 8911
R BEifmEE | 10. 0000 2. 5000 2. 000 3. 200 20. 0000 8. 0000
AT b Ay 2
(S DY 896. 4487 | 329.5119 — — 4172.1261 | 834. 3229




5— 2 LEMORE (HEERF)

1)

2)

3)

RRfEN 6 % MR

HEHE— A2 b Mr=XV-x=4172. 126kNm/m
R — A > b Mo=X H-y=834. 323kNm/m
s [ %2 4 2 F=Mr/Mo=4172. 126/834.323=5.001 > 1.0 .. 0.K

HAE SR ) (BEHU ) (2569 2 Med

BNOVEMALE d=(Mr—Mo) /2 V=(4172. 126 —834. 323) /896. 449=3. 723m | |
{ﬁ D HE HE e=(B/2) —d=(8.300/2) —3. 723=0. 427m
oK B H E omax=(2V/B) - {1+ (6e/B)}

=(896. 449/8.300) X {1+ (6<0.427/8.300) } Umax/
=141. 316kN/m2 o min

&% /D E omin=(XV/B)-{1— (6e/B)}
=(896. 449/8. 300) X {1— (6 0. 427/8. 300) } ‘
=74. 695kN,/m2 B
omax, omin < 200.0kN/m2 .. 0.K

B0 H LIS oGt

K ) o B Fn 2H=329. 512kN/m
BENZ 6T AHHT /7 RH=C-B+ X V- 1 =0. 0 X 8. 300+896. 449 X 0. 4=358. 580kN/m
W oE e R F=RH/ ¥ H=358. 580/329. 512=1.088 > 1.0 .. 0.K



5—3 WrmdFHE (MR

100

4,950

W2

W1 V \

700 700

,ﬂ-~i-L’J-”-~F’-W

vl v2 V3 V4 V5

IS

300 700 2, 000 ‘ 1, OOJ 4, 300
8, 300

Hh S7 i 5 C o> R
Xn=(B/2) - [1+ {B/ (6e) } 1=(8. 300/2) X [1+ {8. 300/ (6 0. 427)}]=17. 606m

VP=141. 316KN/m2 V1=138. 908KN/m2 V2=133. 290KN/m2 V3=125. 263KN/m2 V4=117. 237KN/m2
V5=109. 210KN/m2  VR=74. 695KN/m2

W1=(2. 500X 17.0) + (0. 700 X 24. 0) +5. 00=64. 300KN/m2

W2=(4. 950X 17. 0) + (0. 700 X 24. 0) +10. 00=110. 950KN/m2
W4=(0. 700 X 24. 0) +0. 00=16. 800KN/m2

I & A & O/ AR : 8=0.00
HEES I & NEE & DT A o 0=3.40

T TR
KA=

cos 2(p—0)

. [ M sin(¢ + 6 )sin(¢p — B) }2
cos 20cos(O+4d) |1+
cos(0 + 6)cos(0 —pB)

cos 2(24.00° —3.40")

i ) ) ) sin(24. 00" +12.00°) Xsin(24. 00" —0. 00") 2
cos 2(3.40°) Xcos(3.40° +12.00") X 1+ - - - -
cos(3.40° +12.00°) Xcos(3.40° —0.00")

0.8762

0. 5878X0. 4067 |2
0.9965X%0.9641 X | 1+

0.9641X0. 9982
=0. 406



1) 7o CRE (o) .
PAX=1/2-KA+ vy *H 2+cos (12. 00" +3. 40" )=1/2X0. 406 X 17. 0X 2. 425" 2X 0. 9641=19. 565kN/m
APAX=KA+q-H-cos (12. 00" +3. 40" )=0. 406 X 10. 0 X 2. 425X 0. 9641=9. 492kN/m
7~ CREFE & W1=46. 965kN/m L EE W2=186. 421kN/m
M=PAX-n—+ APAX-n—+WIl-Kh-y1+W2-Kh-y2+q-Kh-y3
={19. 565 X (2. 425/3) +9. 492 X (2. 425/2) +46. 965X 0. 25 X 1. 222
+186.421 0. 25X 1. 219+10. 000X 0. 25 X 2. 425} X 10"5=10455310Ncm/m
S=PAX+ APAX+W1-Kh+W2-Kh+q-Kh
=(19. 565+9. 492+ 46. 965 X 0. 25+ 186. 421 X 0. 25+ 10. 000X 0. 25) X 10"3
=89904N/m
D=85. 00cm d=77.90cm j=68. 163cm
at=M/ (ft-j)=10455310/ (29500 X 68. 163) =5. 200cm2,/m
¢ =S/ (fa-j)=89904/ (210. 00 X 68. 163)=6. 281cm/m

FCfH D22-744@ ———— > .. D22-300@ ~ 5

n=1b5 b=100cm

p=As/ (b-d)=1290. 333/ (1000 X 779. 00) =0. 00166

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 00166+ (15X0.00166) "2} —15X 0. 00166=0. 199
j=1—(K/3)=1—1(0.199/3)=0. 934

- a7 Y — OIS ERE ) E .
oc=2M/(k*j-b-d 2)=2X104553100/ (0. 199 X 0. 934X 1000X779. 00 2)=1. 851N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 9RIG ) B
o s=M/ (As- j+d)=104553100/ (1290. 333X 0. 934X 779. 00) =111. 423N/mm2
<0 sa=295N/mm2 .. 0.K

s a7 ) — OV WL T E
t¢=S/ (b*j+d)=89904/ (1000 X 0. 934 X 779. 00) =0. 124N/mm2
{tca=2.IN/mm2 .. 0.K

2) 7= CHEE ([EEE) X
PAX=1/2-KA+ vy *H 2+cos (12. 00" +3. 40" )=1/2X0. 406 X 17. 0X 4. 950 2 X 0. 9641=81. 522kN/m
APAX=KA-q-H-cos (12. 00" +3. 40" )=0. 406 X 10. 0 X 4. 950 X 0. 9641=19. 375kN/m
7~ CREEE & W1=103. 020kN/m & L E A W2=374. 218kN/m
M=PAX-n+ APAX-n+W1+Kh-y1+W2-Kh-y2+q-Kh-y3
={81.522 X (4. 950/3) +19. 375X (4. 950/2) +103. 020 X 0. 25X 2. 376
+374. 218 X0. 25X 2. 502+ 10. 000X 0. 25 X 4. 950} X 10" 5=49014600Ncm/m
S=PAX+ APAX+W1-Kh+W2-Kh+q-Kh
=(81.522+19. 375+103. 020 X 0. 25+374. 218 X 0. 25+ 10. 000 X 0. 25) X103
=222707N/m
D=100. 00cm d=92. 90cm j=81. 288cm
at=M/ (ft-j)=49014600/ (29500 X 81. 288) =20. 440cm2,/m
6 =S/ (fa-j)=222707/(210. 00 X 81. 288) =13. 046cm/m

FlfS D22-189@ ————— > L D22-150@ L5

n=15 b=100cm

p=As/ (b-d)=2580. 667/ (1000 X 929. 00) =0. 00278

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2 X 15X0. 00278+ (15X 0. 00278) "2} — 15X 0. 00278=0. 250
j=1— (K/3)=1— (0. 250/3) =0. 917

s a2y Y — kO ERER )
oc=2M/(k*j-b-d 2)=2X490146000/ (0. 250 X 0. 917 X 1000 X929. 00" 2) =4. 956N,/mm2
(o ca=21.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j+d)=490146000/ (2580. 667 X 0. 917 %X 929. 00) =223. 032N/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — hOF AL T E
t¢=S/(b*j+d)=222707/ (1000 X 0. 917 X929. 00)=0. 262N,/mm2
{tca=2. IN/mm2 .. 0.K

_6_



3) EMR (T IER) i

C1=(W1-B"2) /12=(64. 300X 2. 000"2) /12=21. 433KNm/m

M1=(W1-B"2) /8 —C1=(64. 300 X 2. 000" 2) /8—21. 433=10. 717KNm/m

C21=(V4-B"2/12) + {(V2-V4) -B"2/20}
=(117.237X2.00072) /12+ {(133.290—117. 237) X 2.000°2) /20}=42. 289KNm/m

C22=(V4-B"2/12) + {(V2-V4) -B"2/30}
=(117.237X2.00072) /12+ {(133.290—117. 237) X 2.000°2) /30}=41. 219KNm/m

M2=(V4-B"2/8) + (V2-V4) -B"2/(9-Sqr (3)) — (C21+C22) /2
=(117.237X2.000°2) /84 (133.290—117. 237) X 2.000"2/(9XSqr(3))
— (42.289+41. 219) /2=20. 983KNm/m

M=|M1-M2|=]10. 717-20. 983 | X 10" 5=1026647Ncm/m

D=70.00cm  d=63.05cm  j=55.169cm
at=M/(ft-j)=1026647/ (29500 X 55. 169) =0. 631cm2/m

Bl D19-4541@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2X10266470/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 288N,/mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
o s=M/ (As* j+d)=10266470/(955. 000 X 0. 936 X 630. 50) =18. 214N,/mm2
<o sa=295N/mm2 .. 0.K

4) JER (Fif E E ) A

C1=(W1-B"2) /12=(64. 300 X 2. 000"2) /12=21. 433KNm/m

M1=C1=21. 433KNm/m

S1=(W1-B) /2=(64. 300 X 2. 000) /2=64. 300KN/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}

=(117.237X2.00072) /12+ {(133.290—117. 237) X 2.000°2) /20}=42. 289KNm/m

M2=C21=42. 289KNm/m

S2=(V4-B) /2+ (V2—V4) -B/3=(117. 237X 2. 000) /2+ (133. 290 —117. 237) X 2. 000/3=127. 939KN/m
M=‘M17M2 =[21. 433-42. 289| X 10"5=2085613Ncm/m

S=|S1-S2|=64. 300-127. 939 | X 10" 3=63639N/m

D=70. 00cm d=63. 05cm j=b5.169cm
at=M/ (ft-j)=2085613/(29500 X 55. 169) =1. 282cm2/m
¢ =S/ (fa-j)=63639/(210. 00 X55. 169)=5. 493cm/m

ElA5 D19-10920 ———— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1—(K/3)=1—(0.192/3)=0. 936

-3y Y — OIS EREG .
o c=2M/(k*j-b-d 2)=2Xx20856130/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 585N,/ mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=20856130/ (955. 000 X 0. 936 X 630. 50) =37. 001N/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AWIL T E
t¢=S/(b*j+d)=63639/ (1000 X 0. 936 X 630. 50) =0. 108N/mm2
{tca=2.IN/mm2 .. 0.K



5) R (F2immEEER) A

C1=(W1-B"2) /12=(64. 300X 2. 000" 2) /12=21. 433KNm/m

M1=C1=21. 433KNm/m

S1=(W1-B) /2=(64. 300 X 2. 000) /2=64. 300KN/m
022=(V4-B"2/12) + {(V2-V4) -B"2/30}

=(117.237x%2.00072) /124 {(133.290—117. 237) X 2.000"2) /30}=41. 219KNm/m

M2=C22=41. 219KNm/m

S2=(V4-B) /2+ (V2—V4) *B/6=(117. 237X 2. 000) /2+ (133. 290 —117. 237) X 2. 000/6=122. 588KN/m
M=|M1-M2 =‘21.433—41.219\><1o”5=1978592Ncm/m

S=|S1-S2|=64. 300-122. 588 X 10" 3=58288N/m

D=70. 00cm d=63. 05¢cm j=b5. 169cm
at=M/ (ft-j)=1978592/ (29500 X 55. 169) =1. 216cm2/m
¢ =S/ (fa-j)=58288/(210. 00X 55. 169)=5. 031cm/m

Bl D19-1192@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — kO ERE ) )
oc=2M/(k*j-b-d 2)=2X19785920/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 555N,/ mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
0 s=M/ (As* j+d)=19785920/ (955. 000 X 0. 936 X 630. 50) =35. 103N,/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AL T E
t¢=S/ (b*j+d)=58288/ (1000 X 0. 936 X 630. 50) =0. 099N,/mm2
{tca=2. IN/mm2 .. 0.K

6) mhERR ([EEHR)
M1=(W2-B"2) /2=(110. 950 X 4. 300°2) /2=1025. 733KNm/m
S1=W2-B=110. 950 X 4. 300=477. 085KN/m
M2=(V5+2-VR) -B"2/6=(109. 21042 X 74. 695) X 4. 300" 2/6=796. 921KNm/m
S2=(V5+4+VR) *B/2=(109. 210+ 74. 695) X 4. 300/2=395. 396KN/m
M=‘M1—M2‘=‘1025.733—796.921\><10A5=22881150Ncm/m
S=|S1-S2|=477. 085-395. 396 | X 10" 3=81689N/m

D=70. 00cm d=63. 05cm j=bb. 169cm
at=M/(ft-j)=22881150/ (29500 X 55. 169)=14. 059cm2/m
¢ =S/ (fa+j)=81689/(210. 00X 55. 169)=7. 051cm/m

Flf5 D19-203@ ————— > .. DI9-150@ L%

n=15 b=100cm

p=As/ (b-d)=1910. 000/ (1000 X 630. 50) =0. 00303

k=sqr {2n-p+ (n-p) "2} —n-p=sqr{2 X 15x0. 00303+ 15X 0. 00303) "2} — 15X 0. 00303=0. 259
j=1— (K/3)=1— (0. 259/3)=0. 914

s a2y Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2Xx228811500/ (0. 259 X 0. 914 X 1000X630. 50 2)=4. 857N/mm2
(o ca=21.0N/mm2 .. 0.K

< R D5 RIS T
0 s=M/ (As* j+d)=228811500/ (1910. 000X 0. 914 X 630. 50) =207. 989N/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV WL E
t¢=S/(b*j-d)=81689/ (1000X0. 914 X 630. 50)=0. 141N/mm2
{tca=2. IN/mm2 .. 0.K

_8_



7) OFESEM (EEH) .
M1=(W4-B"2) /2=(16. 800X 0. 300"2) /2=0. 756KNm/m
S1=W4-B=16. 800 X 0. 300=5. 040KN/m
M2 (VI+2-VP) - BA2/6=(138.9O8%—2><141.316)><O.300A2/6=6.323KNm/m
=(V1+VP) -B/2=(138. 908+ 141. 316) X 0. 300/2=42. 034KN/m
=|M1-M2|= ‘0 756-6. 323| X 10°5=556711Ncm/m
=|S1-S2|=5. 040-42. 034 | X 10" 3=36994Ncm/m

D=70.00cm  d=63.05cm  j=55.169cm
at=M/(ft-j)=556711/(29500 X 55. 169) =0. 342cm2/m
¢ =S/ (fa-j)=36994/(210. 00 X 55. 169) =3. 193cm/m

Blfs D19-1879@ ————- > .. D19-300@ 9%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n+p) "2} —n+p=sqr{2X15X0. 00151+ 15x 0. 00151) "2} —15X0. 00151=0. 192
j=1—(K/3)=1—(0.192/3)=0. 936

30 ) — ORI )
oc=2M/(k*j-b-d 2)=2X5567114/(0. 192X 0. 936 X 1000 X 630. 50 2)=0. 156N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI O 5| 9RIG ) B
o s=M/ (As- j-d)=5567114/(955. 000 X 0. 936 X 630. 50) =9. 877N,/mm2
<o sa=295N/mm2 .. 0.K

s a7 U— kDRSS E
t¢=S/ (b j-d)=36994/ (1000 X 0. 936 X 630. 50) =0. 063N,/mm2
<t ca=2. IN/mm2 .. 0.K



§ 1. —xEE (HER)
1—1 T/EmO#E

CFuEH . BB
- K

1—2 fERME & RIS

ar7J—Fh
T AL YR S
FFA ARG ) EE
A AT )
GENEC VA

B W
2 SIS

- a7 Y — b
R VAL 5=

1— 3 &EHSM

O©m L
- HE O
AN Y AL N

O%JE
58 - i U L %

O Hui
C EEOE
T AT
A
PR M
- AR D RERE IR

1 — 4 @atHst

AFPEIE, AR a7 ) — FHEREL LT, TR THEIITT 9,
EH T (ERE THRED) | KON BALARS

Z NI EN

(fh) BAGERS = |

URIgkf = o 7 U — b & HERE

: ock= 21 N/mm2

: oca= 21.0 N/mm2
: tca= 1.08 N/mm2
: 70a= 2.1 N/mm2

: 0 sa= 295.0 N/mm2

:r=24.0 kN/m3

. WE L
: ys= 17.0 kN/m3

b= 24.0°

C= 0 kN/m2
(REFHH) o
(BriEFtmAEs) 6

12. 00°

OUKEEE Kh=0. 2125)

b= 24.0°

C= 20.0 kN/m2
ga= 150 kN/m2
u= 0.4

EPYARAN: VS TR TR

HEICLD



§ 6.

R CHlE (5) DOt

6 —1 fEOFHE (HER)
700 2,000 700 300
‘ #E
10. OkN/m2
[ ; 100
AT E !
5. OkN/m2 ;
5, P00 O @ 1 4,950
@ | 5, 650
2, 500) |
] 8 |
75 700 %ﬂ Lo m0® | @ 700
1, 000700 2,000 l,OJO 1, 500
6, 200
HFm & A m EDRTAE =0
BEW I &SRB & ORI A eooo(ﬁﬁ%ﬁ)
$535 770 O HEIC% L CTliE, H=Ho=5. 650m
1) B =
M4 pLe =N E=N OB £ > kN-
< T WArES | @m R B (m) A2 b (kN-m/m)
v (kN/m3) | W (kN/m) X y W-x Wy
Ri7="CTHE| 0. 700X 5. 750 = 4.0250 | 24.0 | 96.6000 | 1.350 | 2.875 | 130.4100 | 277.7250
0 .| 5.050X (0. 700+1.000) /2 _
=k —
Oth7-THE 1 000%0. 700 4.9925 | 24.0 [119.8200 | 4.118 | 2.694 | 493.4520 | 322.8180
@ JE KR | 2.000X0. 700 = 1.4000 | 24.0 | 33.6000 | 2.700 | 0.350 | 90.7200 11. 7600
@A E | 1.500%X0. 700 = 1.0500 | 24.0 | 25.2000 | 5.450 | 0.350 | 137.3400 6. 2475
®->F SR 1. 000X 0. 700 = 0.7000 | 24.0 16.8000 | 0. 500 | 0. 350 8. 4000 4. 1650
® HRt | 2.000%2.500 = 5.0000 17.0 | 85.0000 | 2.700 | 1.950 | 229.5000 | 165. 7500
@ ¥t | (1.500+1.794) X4.950/2 = 8.1528 17.0 |138.5976 | 5.374 | 3.249 | 744.8645 | 450.2546
® #iE+ | 1. 000X 0. 050 = 0.0500 17.0 0. 8500 | 0.500 | 0.725 0. 4250 0.6163
& i ——  |516.4676 | — | —— | 1835. 1116 | 1243. 6239
Bl x=XW-x/XW=1835. 112/516. 468=3. 553m
y=2W-y/ ZW=1243. 624/516. 468=2. 408m

2) b#EfrE

T A
HH 4R b o ey -

-W=10. 00 X 1. 7941=17. 9406kN/m
- +W=5. 00 X 2. 0000=10. 0000kN/m




3) BEREIZ

KIEd I+
mJﬁkI 2 FEKh=CZ+Kho=0. 85 X 0. 25=0. 2125
HE AR 0 k=Atn{Kh/ (1—Kv) }=Atn{0. 2125/ (1—0. 00) } =12. 00"

X AR E R FEKv=0. 00

+ (AR ) &+ & DEEEMA
. sin(B+60Kk sin(0.00"+12.00°)  0.2079 o .
sinA= sing = 2L 00 =0 1067 =0-5110 .. A=30.73
tan § = sing -sin(fk+A—pB)  sin24.00" Xsin(12.00" +30.73 —0.00")
ano= 4 _sind-cos(0k+A—pB)  1—sin24.00 Xcos(12. 00" +30.73 —0.00 )
_ 0.4067X0.6785 oo oo
T 1—0.4067X0.7346 s 0Ted
HhER R T8 AR

KAE=

(1—Kv)cos 2(p — 6 — 0 k)

cos Ok cos’ 20 cos(d+ 6+ 06k) [1—0—

sin(¢p —

B—60k)sin(¢p + ) 2
Al cos(6+0+0kcos(h—p5) J
(1—0.00) Xcos 2(24.00° —0.00" —12.00")

c0s12.00" Xcos 2(0.00") Xcos(21.48 +0.00" +12.00") X[I‘FM

1. 00<0. 9568

sin(24. 00" —0. 00" —12.00") X sin(24. 00" +21.48")

0.9782X1.0000X0. 8341 X [1 +/

=0. 597

0.2080X0. 7130

0. 8341 X 1. 0000

GO AN AT (e Y A B A
PA=1/2-KA+ vy +H 2=1/2X0. 597 X 17. 0 X 5. 650 2=161. 9907kN/m
PAX=PA-cos § =PA-cos21. 48" =161. 9907 X 0. 9305=150. 7398kN/m
PAY=PA-sin § =PA-sin21. 48 =161. 9907 X 0. 3662=59. 3171kN/m

i ERATERIC L D T
APA=KA-q-H=0. 597 X 10. 0 X 5. 650=33. 7305kN/m

/APAX=APA-cos § =/A\PA-cos21. 48’
APAY=APA+sin § =/A\PA-sin21. 48"

VEF SO

PAX : y=H/3=5. 650/3=1. 883m
APAX : y=H/2=5.650/2=2. 825m

7

4) EOER UKV =1EMED) + R )

X=

PAY : x=6. 200m
APAY :

6. 200m

=33. 7305 X 0. 9305=31. 3878kN/m
=33. 7305 X 0. 3662=12. 3513kN/m

cos(21.48 +0. 00" +12.00") X cos (0. 00" —0.00")

S MEh | K EAH B A () F— A b (kN*m/m)
. V (kN/m) | H (kN/m) - v V- x H-y
H EW 516.4676 | 109.7494 3.553 2. 408 1835.1116 | 264. 2701
+JE (PA) 59.3171 | 150.7398 6. 200 1.883 | 367.7663 | 283.8932
+JE (APA) 12. 3513 31. 3878 6. 200 2. 825 76. 5781 88. 6704
W REkfTE | 17. 9406 — 5.303 — 95. 1384 —
R BEmEE | 10. 0000 — 2. 700 — 27. 0000 —
AT b Ay 2
(S DY 616.0766 | 291.8769 — — 2401. 5944 | 636. 8337

7



6 — 2 LEMEORE (HEERF)

1)

2)

3)

RRfEN 6 % MR

' — A2 F Mr=XV-x=2401. 594kNm/m
R — A > b Mo=X H-y=636. 834kNm/m
s M %2 4 Z F=Mr/Mo=2401.594/636.834=3.771 > 1.0 .. 0.K

HAE SR ) (BEHU ) (2569 2 Med

BT OVERNE d=0Mr—Mo) / X V=(2401. 594 —636. 834) /616. 077=2. 865m | |
fm O B B e=(B/2) —d=(6.200/2) —2. 865=0. 235m
B K B HE omax=(XV/B) - {1+ (6e/B)}

=(616.077/6.200) X {1+ (6X0.235/6. 200) } Umax/
=122. 012kN/m2 o min

&% /D E omin=(XV/B)-{1— (6e/B)}
=(616.077/6.200) X {1— (6X0. 235/6. 200) } ‘
=76. 723kN/m2 B
omax, omin < 150.0kN/m2 .. 0.K

0 H LIS % it

JERR DA hd RS A’ =B-2e=6. 200 —2 X 0. 235=5. 729m2/m

K T O R OFn 2H=291. 877TkN/m

BENC KT AL RH=C-A" + 2 V- 1 =20. 0X5.729+616. 077 X 0. 4=361. 011kN/m
OB AR F=RH/ X H=361.011/291.877=1.237 > 1.0 .. 0.K



6 —3 WrmoFE (HiEE)

100
4, 950
5, 650
w2
W4 W1
700 700
vp V1 V2 V3 V4 V5 VR
1,004 700‘ 2, 000 ‘1,004 1, 500
6, 200

Hh S7 i 5 C o> R
Xn=(B/2) - [1+ {B/ (6e) } 1= (6. 200/2) X [1+ {6. 200/ (6 0. 235)} ]=16. 703m

VP=122. 012KN/m2 V1=114. 707KN/m2 V2=109. 594KN/m2 V3=102. 289KN/m2 V4=94. 984KN/m2
V5=87. 680KN/m2 VR=76. 723KN/m2

W1=(2. 500X 17.0) + (0. 700 X 24. 0) +5. 00=64. 300KN/m2
W2=(4. 950 X 17. 0) + (0. 700 X 24. 0) +10. 00=110. 950KN/m2
W4=(0. 050 X 17. 0) + (0. 700 X 24. 0) +0. 00=17. 650KN/m2

R & K & DT A : B=0.00°
HBES T ERIE T & O TAE 0 0=3.40

K EKh=0. 21 SN EE FEKv=0. 00
HEA A 0 k=Atn {Kh/(1—Kv) }=Atn{0. 21/ (1—0. 00) } =12. 00

iR RF T8 R AR AL
(1—Kv)cos 2(¢p — 6 — 6 k)

KAE=

sin(¢ — B — 0k)sin(¢ + 6) 2
cosOk cos' 20cos(d+0+0k)| 1+
N cos(6+60+60k)cos(—p)

(1—0.00) X cos 2(24.00" —3.40" —12.00")

sin(24.00° —0.00° —12. 00" ) Xsin(24. 00" +12.00") 2
c0s12.00" Xcos 2(3.40") Xcos(12.00° +3.40" +12.00") X| 1+
cos(12.00" +3.40" +12.00") X cos(3.40" —0.00")

1. 00X 0. 9776

0.2080X0.5878 | 2
0.9782X0.9965X0. 8878 X | 1+ e —
0. 8878 X 0. 9982

=0. 601




1) 7=CHE (FRep)

PAX=1/2-KA+ vy *H 2-cos (12. 00" +3. 40" )=1/2X0. 601 X 17. 0X 2. 425" 2% 0. 9641=28. 963kN/m
APAX=KA+q-H-cos (12. 00" +3. 40" )=0. 601 X 10. 0 X 2. 425X 0. 9641=14. 051kN/m
7~ CHEEE W=46. 965kN/m
M=PAX-n-+ APAX-n-+W-Kh-y
={28. 963 X (2.475/3) +14. 051 X (2. 475/2) +46. 965X 0. 21 X 1. 222} X 10" 5=5264165Ncm/m
S=PAX+ APAX+W-Kh=(28. 963+ 14. 051 +46. 965 X 0. 21) X 10" 3=52994N/m
D=85. 00cm d=78. 05¢cm j=68. 294cm
at=M/ (ft- j)=5264165/ (29500 X 68. 294) =2. 613cm2/m
¢ =S/ (fa-j)=52994/(210. 00 X 68. 294) =3. 695cm/m

Befs D19-1096@ ————— > .. D19-300@ 9%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 780. 50)=0. 00122

k=sqr{2n-p+ (n+p) "2} —n-p=sqr {2 X 15X 0. 00122+ (15X 0. 00122) "2} —15X0. 00122=0. 174
j=1— (K/3)=1—(0.174/3)=0. 942

C3Y Y — O ERS )
oc=2M/(k*j-b-d 2)=2X52641640/ (0. 174X 0. 942X 1000 X 780. 50" 2)=1. 054N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 9RIG )
o s=M/ (As- j-d)=52641640/(955. 000 X 0. 942 X 780. 50) =74. 976N/mm2
<o sa=295N/mm2 .. 0.K

s 3y ) — s OXAMIE T E
t ¢=8/ (b-d)=52994/ (1000 X 780. 50) =0. 068N,/ mm2
<tca=1.08N/mm2 .. 0.K

2) 1o CHE ([EEHER)

PAX=1/2-KA+ v *H 2-cos (12. 00" +3. 40" )=1/2X0. 601 X 17. 0X4. 950" 2% 0. 9641=120. 677kN/m
APAX=KA+q-H-cos (12. 00" +3. 40" )=0. 601 X 10. 0 X 4. 950 X 0. 9641=28. 681kN/m
7= CREEE W=103. 020kN/m
M=PAX-n-+ APAX-n-+W-Kh-y
={120. 677 X (4.950/3) +28. 681 X (4. 950/2) +103. 020X 0. 21 X 2. 376} X 10" 5=32212860Ncm/m
S=PAX+ APAX+W-Kh=(120. 677+28. 681+ 103. 020X 0. 21) X 10" 3=171250N/m
D=100. 00cm d=93. 05¢cm j=81.419cm
at=M/ (ft-j)=32212860/ (29500 X 81. 419)=13. 412cm2/m
=S/ (fa-j)=171250/(210. 00 X81.419)=10. 016cm/m

Bl D19-213@ ———— > .. D19-150@0 L35

n=15 b=100cm

p=As/ (b-d)=1910. 000/ (1000 X 930. 50)=0. 00205

k=sqr{2n+p+ (n+p) "2} —n-p=sqr {2 X 15X 0. 00205+ (15X 0. 00205) "2} — 15X 0. 00205=0. 219
j=1— (K/3)=1—(0.219/3)=0. 927

C3Y Y — b OFERSE )
o c=2M/(k*j*b-d 2)=2X%322128600/ (0. 219 X 0. 927 X 1000 X 930. 50" 2)=3. 661N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 9RIG )
o s=M/ (As- j-d)=322128600/ (1910. 000 X 0. 927 X 930. 50) =195. 543N/mm2
<o sa=295N/mm2 .. 0.K

s 3y ) — b ORAMIIET)E
t ¢=8/(b-d)=171250/ (1000 X 930. 50) =0. 184N/mm2
<tca=1.08N/mm2 .. 0.K



3) EMR (T IER) i
C1=(W1-B"2) /12=(64. 300X 2. 000"2) /12=21. 433KNm/m
M1=(W1-B"2) /8 —C1=(64. 300 X 2. 000" 2) /8—21. 433=10. 717KNm/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}
=(94.984X2.000°2) /12+ {(109. 594—94. 984) X 2. 000" 2) /20} =34. 583KNm/m
C22=(V4-B"2/12) + {(V2-V4) -B"2/30}
=(94.984X2.000°2) /12+ {(109. 594—94. 984) X 2. 000" 2) /30}=33. 609KNm/m
M2=(V4-B"2/8) + (V2-V4) -B"2/(9-Sqr (3)) — (C21+4C22) /2
=(94. 984 X 2. 000°2) /84 (109. 594 —94. 984) X 2. 000" 2/ (9 X Sqr (3))
— (34. 583+33.609) /2=17. 145KNm/m
M=|M1-M2|=]10. 717-17. 145| X 10" 5=642794Ncm/m

D=70.00cm  d=63.05cm  j=55. 169cm
at=M/ (ft-j)=642794/ (29500 X 55. 169) =0. 395cm2/m

Bl D19-7253@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — kO ERER ) )
oc=2M/(k*j*b-d 2)=2X6427939/ (0. 192 X 0. 936 X 1000 X 630. 50 2)=0. 180N/mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
0 s=M/ (As* j+d)=6427939/ (955. 000 X 0. 936 X 630. 50)=11. 404N/mm2
<o sa=295N/mm2 .. 0.K

4) JER (Fif E E ) A

C1=(W1-B"2) /12=(64. 300 X 2. 000"2) /12=21. 433KNm/m

M1=C1=21. 433KNm/m

S1=(W1-B) /2=(64. 300 X 2. 000) /2=64. 300KN/m
C21=(V4-B"2/12) + {(V2-V4) -B"2/20}

=(94.984X2.000°2) /12+ {(109. 594—94. 984) X 2. 000" 2) /20} =34. 583KNm/m

M2=C21=34. 583KNm/m

S2=(V4-B) /2+ (V2—V4) -B/3=(94. 984 X 2. 000) /2+ (109. 594 —94. 984) X 2. 000/3=104. 724KN/m
M=‘M17M2 =[21. 433-34. 583| X 10°5=1315001Ncm/m

S=|S1-S2|=64. 300-104. 724 | X 10" 3=40424N/m

D=70. 00cm d=63. 05cm j=b5.169cm
at=M/ (ft-j)=1315001/(29500 X 55. 169) =0. 808cm2/m
¢ =S/ (fa- j)=40424/(210. 00 X55. 169)=3. 489cm/m

ElAS D19-1719@ ———— > .. D19-300@ &%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1—(K/3)=1—(0.192/3)=0. 936

-3y Y — OIS EREG R .
oc=2M/(k*jb-d 2)=2X13150010/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 369N,/ mm2
{oca=21.0N/mm2 .. 0.K

* BRI D5 5RIG ) B
o s=M/ (As- j-d)=13150010/ (955. 000 X 0. 936 X 630. 50) =23. 330N/mm2
<o sa=295N/mm2 .. 0.K

sy ) — o AWS I E
7 ¢=S/ (b-d)=40424/ (1000 X 630. 50) =0. 064N,/mm2
<{tca=1.08N/mm2 .. 0.K



5) R (F2immEEER) A

C1=(W1-B"2) /12=(64. 300X 2. 000" 2) /12=21. 433KNm/m

M1=C1=21. 433KNm/m

S1=(W1-B) /2=(64. 300 X 2. 000) /2=64. 300KN/m
022=(V4-B"2/12) + {(V2-V4) -B"2/30}

=(94. 984 X2.000°2) /12+ {(109. 594—94. 984) X 2. 000" 2) /30}=33. 609KNm/m

M2=C22=33. 609KNm/m

S2=(V4-B) /2+ (V2—V4) -B/6=(94. 984 X 2. 000) /2 -+ (109. 594 —94. 984) X 2. 000/6=99. 854KN/m
M=|M1-M2|=]21. 433-33. 609 X 10"5=1217605Ncm/m

S=[S1-S2|=64. 300-99. 854 | X 10" 3=35554N/m

D=70. 00cm d=63. 05¢cm j=b5. 169cm
at=M/ (ft-j)=1217605/ (29500 X 55. 169) =0. 748cm2,/m
¢ =S/ (fa+j)=35554/(210. 00X 55. 169)=3. 069cm/m

Bl D19-1955@ ———— > .. DI9-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n*p) "2} —n-p=sqr{2X15X0. 001514 (15X 0. 00151) "2} —15X 0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s a2y Y — kO ERER ) )
oc=2M/(k*jb-d 2)=2X12176050/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 341N,/mm2
(o ca=21.0N/mm2 .. 0.K

< BRI D5 RIS T
o s=M/ (As* j+d)=12176050/ (955. 000 X 0. 936 X 630. 50) =21. 602N,/ mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — hOX AL T E
t ¢=S/ (b+d)=35554/ (1000 X 630. 50) =0. 056N,/mm2
{1 ca=1.08N/mm2 .. 0.K

6) mhERR ([EEHR)
M1=(W2-B"2) /2=(110. 950 X 1. 500°2) /2=124. 819KNm/m
S1=W2-B=110. 950 X 1. 500=166. 425KN/m
M2=(V5+2-VR) -B"2/6=(87. 680+2X 76. 723) X 1. 500" 2/6=90. 422KNm/m
S2=(V5+VR) +B/2=(87. 680+ 76. 723) X 1. 500/2=123. 302KN/m
M=‘M1—M2‘=‘124.819—90.422\><10A5=3439701Ncm/m
S=|S1-S2|=|166. 425-123. 302| X 10" 3=43123N/m

D=70. 00cm d=63. 05cm j=bb. 169cm
at=M/ (ft-j)=3439701/ (29500 X 55. 169) =2. 114cm2/m
¢ =S/ (fa+j)=43123/(210. 00X 55. 169)=3. 722cm/m

Bl D19-1355@ ————— > .. D19-300@ L%

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr {2n-p+ (n-p) "2} —n-p=sqr{2X15x0. 00151+ 15X 0. 00151) "2} —15X0. 00151=0. 192
j=1— (K/3)=1— (0. 192/3) =0. 936

s 227 Y — kO ERER ) )
oc=2M/(k*j-b-d 2)=2X34397010/ (0. 192X 0. 936 X 1000 X 630. 50" 2) =0. 965N,/ mm2
(o ca=21.0N/mm2 .. 0.K

< R D5 RIS T
o s=M/ (As* j+d)=34397010/ (955. 000 X 0. 936 X 630. 50) =61. 024N,/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — OV AL T E
t¢c=S/(b-d)=43123/ (1000 X 630. 50) =0. 068N,/mm2
{1 ca=1.08N/mm2 .. 0.K

_8_



7) OFESEMR (EEH) .
M1=(W4-B"2) /2=(17. 650X 1. 000" 2) /2=8. 825KNm/m
S1=W4-B=17. 650 X 1. 000=17. 650KN/m
M2 (VI+2-VP) - BA2/6=(114.7O7%—2><122.012)><1.OOOA2/6=59.788KNm/m
=(V1+VP) -B/2=(114. 707+122. 012) X 1. 000/2=118. 360KN/m
=|M1-M2|= ‘8 825-59. 788| X 10°5=5096348Ncm/m
=|S1-S2|=/17.650-118. 360| X 10°3=100710Ncm/m

D=70.00cm  d=63.05cm  j=55.169cm
at=M/(ft-j)=5096348/ (29500 X 55. 169)=3. 131cm2/m
¢ =S/ (fa-j)=100710/(210. 00 X 55. 169) =8. 693cm/m

Bl D19-690@ ————— > .. D19-300@ &5

n=15 b=100cm

p=As/ (b-d)=955. 000/ (1000 X 630. 50)=0. 00151

k=sqr{2n-p+ (n+p) "2} —n+p=sqr{2X15X0. 00151+ 15x 0. 00151) "2} —15X0. 00151=0. 192
j=1—(K/3)=1—(0.192/3)=0. 936

3L ) — ROl PR )
oc=2M/(k*j-b-d 2)=2Xx50963480/ (0. 192X 0. 936 X 1000 X 630. 50" 2)=1. 429N/mm2
{oca=21.0N/mm2 .. 0.K

* BRI O 5| 9RIG ) B
o s=M/ (As- j-d)=50963480/ (955. 000 X 0. 936 X 630. 50)=90. 415N/mm2
<o sa=295N/mm2 .. 0.K

s a7 ) — hOXAWISTIE
7 ¢=S/(b-d)=100710/ (1000 X 630. 50) =0. 160N,/mm2
<t ca=1.08N/mm2 .. 0.K





