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3. ol 42 & HUHAE
1) Modeling
2 FXSH 22 Ko YdAs SLYECZ S MHEO = - =22 BH A0l JHsatt
tetd RS T2l MIDASE 0186t 2Xt3 ERAE AE0H0 RXRHAS F-GIES
St o4 2EOA SHREEHESR KBl Hotes B2 AZEoz PUYS otA=, XegHere
AT SH0| ¥=01e MEst] AE0E MESHA RotI| HE0 0l A 0lA BT 216t
0 &=0I2 XM&cts SE2 025t 23 SHALTH
oletze 2835 Jge st XXXetS Badz 21 siAst| 98 22z, 1 0gN
2= BEF(Beams on Elastic Foundation) AnalogyOll HIES S0 UCH
® 2EEE @ PHEE
2 23 a4 5 %6 2 28 20 @ 31 @ 22 .2 2% % 27 28 29 .3 .3 B
po 21
18 19
16 17
14 15
i 2 3 4 3 i 1 8 ] 10 11 12 13 1 2 3 4 5 6 1 8 9 10 11 12
2) 33 HE
2HES X yA 2HES X yA
1 0.000 0.000 17 11.300 3.307
2 0.942 0.000 18 0.000 4.961
3 1.883 0.000 19 11.300 4.961
4 2.825 0.000 20 0.000 6.615
5 3.767 0.000 21 11.300 6.615
6 4.709 0.000 22 0.000 8.268
7 5.650 0.000 23 1.130 8.268
8 6.592 0.000 24 2.260 8.268
9 7.534 0.000 25 3.390 8.268
10 8.475 0.000 26 4.520 8.268
11 9.417 0.000 27 5.650 8.268
12 10.359 0.000 28 6.780 8.268
13 11.300 0.000 29 7.910 8.268
14 0.000 1.654 30 9.040 8.268
15 11.300 1.654 31 10.170 8.268
16 0.000 3.307 32 11.300 8.268




3) ©¢ HMA

NO A (m? ) I (m* ) 2 M
1 0.800 x 1.000 = 0.800 0.04267 13 ~ 32
2 1.200 x 1.000 = 1.200 0.14400 1~ 12

4) 2HEH
02,

8

(1) &8 & o4&
D2 /2 -0.25 x D3 =800 / 2 - 0.25 x 1200 = 100 mm
(2) &AMl At
D1 /2+H-0.25 x D1 = (800 / 2 +400) - 0.25 x 800 = 600 mm
(3) ot & o4&
02 /2 -0.25 x DI
(4) &l ot

800 / 2 - 0.25 x 1200 = 100 mm

D2 / 2 -0.25 x D1 =1200 / 2 - 0.25 x 800 = 400 mm
5) SIAIBEsE XIBHEFR A4 (Kv)
-3/4
B
K, =K v
e
1
O1IIA, K, =—xaxE,
0.3
Eo : XIBFEFAHI 4 (kN/m? )
a = 4 (HA)
Eo = 2,400,000 kN/m® (XIEtZAL B10A, )
Bv = J(BxB) = +(12.100 x 12.100 ) = 12.10 m
Kvo = 1/0.3 x 4 x 2,400,000 = 32,000,000 kN/m®
Kexe = 32,000,000 x (12.100 / 0.3)"( -3 / 4 ) = 1,999,410 kN/m®
Kv = 0.67 Kgg = 0.67 x 2,701,638 = 1,339,605 KkN/m®
X BHE et H| 4 H A A g 28
Kv1 Kvx (0.800/2 + 0.9417/2) = 1,741,186 kN/m 1, 23

Kv2 Kvx0.9417 = 1,261,506 kN/m 2 ~22




o & Al &

1) 2HXS() - T2IDBUUAN RSHN

2) DHI=E(D)
O LDHGE
-7 2 T& oS 0.888 x 23.00 = 20.424 KN/m?
- &2 EA 3.340 x 19.00 = 63.460 KkN/m?
3) =THWEQ_AFAI(HNh)
Ko = 1-sin®@ = 1-sin30° = 0.5000
Whi = 0.500 x 19.00 x 3.340 = 31.730 KkN/m?
Wh2 = 31.730 + 0.500 x 19.00 x 8.268 = 110.276 kN/m?
4) WSS (Hv)
- S& AHY UMotS Mot . Total WI1 = 10.000 KkN/m?
- WSSl 2st +EHEL Wi2 = 0.500 x 10.000 = 5.000 KN/m?
5) &AM (E)
- PEE9 P HAE SI2oIAl = AHO2 2FGIH =EHXXHZS=(kh)= 1.0A E2
- N& RS A = 0.110 - 9EE A= 1.400
Lo EXEAS kh = 0.154
- AR S 0.800 x 24.50 x 0.154 = 3.018 KkN/m?
- ball 0.800 x 24.50 x 0.154 = 3.018 KkN/m?
- Otf =B 1.200 x 24.50 x 0.154 = 4.528 KkN/m?
-7 ¥ &4 0.888 x 23.00 x 0.154 = 3.145 kN/m?
- A8 EA 3.340 x 19.00 x 0.154 = 9.773  KkN/m?
6) =HEQ XI&AI(E)
cos’(p -0 - p)
e = -
cosf cos” fcos(S + p+60) |1+ S|n(¢+5)sm(¢—9.—/)
cos(s + B +6) cosli - B)
(IS ES WEOER2A) = 30.00 B (BB AXTEHO| 0I1FRE &) = 0.00
L(XEHY =HOH0| 0|1FEs ) 3.28 S(HEHUIHD & AOIQ &HEH D) 0.00
O ttan' [ K,/ (1 -K)] = 8.755
p cos? 21.25
E =
cos 8.75 x cos? 0.00 x cos 8.75 x [ 1+ ~{(sin 30.00 x sin 17.97) / (cos 8.75 x cos 3.28)}]?
= 0.4567
Key = Kexcos & = 0.4567 x cos 0.00 = 0.4567
We1 = 0.4567 x ( 19.00 x 3.340 + 10.000) = 33.549 KkN/m?
We2 = 33.549 + 0.4567 x 19.00 x 8.268 = 105.293 kN/m?
Pe = (33.549 + 105.293 ) / 2 x 8.268 = 573.974 kN/m

E0l Z2SotH 220 As A2 JHEo6lH M & =0/0 2H S=2X Mot

We = 574.117 / 8.268

69.421 KkN/m?



ot Mote &L o= &
5.1 ot= Motk
1) CASE1 - DAHBI=(D)
| a
2) CASE2 -2t 8= (Hv)
50, 4
A 14—
50—
2. e
2. e




Al (Hh)
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ol

L

3

H0
<+

3) CASE3 -

=]
g
—

=1

4) CASE4 - XITI2i_PHa2i(E)

30

30

98

30

98

30

98

30

98

0

98

30

98

30

ag

30

08

30

a8
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30

30

30
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431

30

93
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5) CASES - +HEHE_XIMAI(E)

694

69.4

69.4 -

69.4

69.4

694

5.2 ot =&
1) H45tS
2 & D Hv Hh E
LC1 1.200 | 1.600 | 1.600
LC2 1.200 | 1.600 | 0.800
LC3 1.200 | 1.200 1.000
LC4 | 0.900 | 0.900 1.000
2) A EBoIS
2 = D Hv Hh
LC1 1.000 | 1.000 | 1.000
LC2 1.000 | 1.000 | 0.500




6. HHAIHLC

LT

1) H=5t= ZEA : 20 & DHEZ(B.M.D - Unit : kN.m)
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—m&m%lmm_m 3993 '
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3) H=6tE BEA : =M MHHAT(S.F.D) - Unit : kN

1 551, 598.

[

18077 -52.8 143

-257.0

-256.8

-256.9

-256.9

-256.8
HINIEEIIEEEENEEEEEEEEEEEEEEEEEEEIEEE

4) A5tz AEAN : =L HHSHZ(S.F.D) - Unit = kN

388. 442, 478.

317.

2 1914 -
-38E6.B

3914

-386.6

[T T T T T T

310.
-401.5

-405.3




5) AI8otE 2EA : zli & DUEZ(B.M.D - Unit : kN.m)
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=

H=5tS =S

e g X 2uE o= ERlE ° |

KN.m kN KN.m mm mm
. 1 = 1 -640.93 578.47 -548.01 11000.00] 1200.00
;[E ?} EReE 2 830.72 474 .57 650.96 [1000.00{ 800.00
= = 3 | -1503.65 594.29 -989.29 |1000.00]1200.00
_ 1 =S 4 | -1344.05 718.60 -776.89 |1000.00]1200.00
; Ii' & ERaE 5 793.06 318.96 425.83 [1000.00] 1200.00
I = 6 1350.78 375.28 776.59 [1000.00{ 1200.00
B a2 7 -563.27 272.36 -494.80 |1000.00] 800.00
gjl % EReE 8 -655.20 411.07 -338.85 [1000.00] 800.00
ot 2 9 | -1150.59 622.76 -665.90 |[1000.00] 800.00
~ a2 10| -1356.55 348.61 -901.65 |1000.00] 800.00
j;zéﬂ % ERaE 11| -990.91 363.58 -669.06 |1000.00] 800.00
ot = 12| 1233.83 367.37 702.75 [1000.00{| 800.00




ctHA
AR SHE-RIUE
1) 8A =A
Z23ClE HAHIIEZE 30 MPa -c o= 1,000.
HZ9 g=22& 400 MPa - 2SN 100.
2) EZs &I
- 3§ AR0UE 1,503.65 kN.m - CtEHE=0 1,200.
® ERUEN & ARHEIE
lf_'j;_b-Aj—(p f,od-A,+M, =
2.667 As® - 374,000.00 As +  1,503,650,000 = 0
Ot EAE 2 As,o
@ 228 88 ¢ g2& dE
A= =3 == S OH H2 HHA As =
1st H32 4.00 100 32 € JHdz-=
2nd H32 4.00 100
&3O 2520l
d=H-dz=1,200.0 - 100.0

SIOHAARZIE S 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0)
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ B1=99.7/0.836
Zl4 SIEHEE &
gs = ecu- (h-dc-c)/c = 0.003 x (1,200.0 - 100.0 - 119.3)/119.3

> €s.allow = 0.004

b

EN

1]

= ZE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x ~30/400) x 1,000.0 x 1,100.0

As,req = As,o0

< As,used= 6,354

HAHERHE

dMn = ¢As fy (d-a/2) = 0.85 x 6,354 x 400 x (1,100.0 - 99.7/2)
> Mu = 1503.65 kN.m
2) 22 3 HE
AES ERUHE 989.29 KkN.m
® #2229 s8¢
n-A  n-A 2.b-d
=— 1+

mm
mm
mm
4,143 mm?
6,354 mm?
100.0 mm
1100.0 mm
99.7 mm
0.836
119.3 mm
0.0247
~ 0K
3,850 mm?
4,143 mm?
~ 0K
2268.70 KkN.m
o 0.K



n =Es / Ec = 200,000 / 28,600
(nAs) / b=7x6,354/ 1,000.0 = 44.5 mm
=-44.5+ 445 x (1 +2x 1,100.0 / 44.5) = 271.5 mm
lcr = 1/3 b x3 + n As (d-x)2 = 37,201,202,681 mn*
fs =n Ms (h-x-dc) / lcr
=7 x 989,290,000 x (1,200 - 271.5 - 100.0) / 37,201,202,681 = 154.2 MPa
@ 3lg E22A &
ker @ AZAHN &&= 22 280, 1 29 220 &&= &= 210 = 210
s1 =375 (ker / fs) - 2.5 cc = 300.5 mm
s2 = 300 (ker / fs) = 408.6 mm
Min.[s1, s2] = Min.[300.5, 408.6] = 300.5 mm
> s = 125.0 mm ~ 0.K
4) M2 E &I
- 3§ ¥ 594.29 kN - CtEH=0 1200.0 mm
O MHBLEZ QU &
ZcIES dAdHIE
oVec = ¢1/6 v fck b dv = 0.8 x 1/6 x ¥ 30 x 1,000.0 x 1,100.0 = 803.33 kN
oVe > Vu 0|22 MHE2 SER
7.2 482 SsdE-ZRHUE
1) 8A =A
- 23C2E EAHIIEZE 30 MPa -c o= 1,000.0 mm
-2 29 &g=525 400 MPa - 2SN 100.0 mm
2) EZs &I
- 38 ARUE 830.72 kN.m - CtEHE=0 800.0 mm
® ERUEN & ARFIE
lf_'j;_b-A;—(p fyod-A,+M, =
2.667 As® - 238,000.00 As + 830,720,000 = 0
OlXtgHAS EH As,0 = 3,639 mm?
@ 228 88 ¢ g2& dE
A= =3 == S OH H2 HHA As = 5,139 mm?
1st H29 4.00 100 32 € JHdz-= 100.0 mm
2nd H29 4.00 100
tEHol RS540l
d=H-dz=2800.0 - 100.0 = 700.0 mm
S ARZIE S 20|
= (5,139 x 400)/(0.85 x 30 x 1,000.0) =

= (As fy)/(0.85 fck b) =

80.6 mm



B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ B1=280.6/0.83
ZlA SIEHEE &
es = gcu- (h-dc-c)/c = 0.003 x (800.0 - 100.0 - 96.4)/96.4
> E€salln = 0.004

b

EN

[l]

=g 3
As,min = Max.(1.4/fy, 0.25 « fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 700.0
As,req = As,o
< As,used= 5,139
HAEIUE

dMn = ¢As fy (d-a/2) = 0.85 x 5,139 x 400 x (700.0 - 80.6/2)

> Mu = 830.72 kN.m
2) 22 3 HE
- A2 22 HE 650.96 KkN.m
® #2229 s8¢
nd n-A 2-b-d
= L+ —. 4+
b b n-A,

n =Es / Ec = 200,000 / 28,600

(nAs) / b=7x5,139 / 1,000.0

x =-36.0+36.0x ¥v(1+2x700.0/ 36.0)

lcr = 1/3 b x3 + n As (d-x)2 =

fs =n Ms (h-x-dc) / lcr

7 x 650,960,000 x (800 - 191.4 - 100.0) / 11,642,525,011

=
ker @ AXZHEN0 &&= &2 280, 1 29 &30 =&-= 2=
s1 =375 (ker / fs) - 2.5 cc
s2 = 300 (ker / fs)
Min.[s1, s2] = Min.[181.3, 316.4]

> s = 125.0 mm
4) M2 E &I
- 38 M= 474.57 kN - S =0l
O MHBLEZ QU &
ZAClES HHMELE

dVec = ¢ 1/6  fck b dv =0.8 x 1/6 x ¥ 30 x 1,000.0 x 700.0

oVe > Vu 0|22 &dHEZL EER

0.836
96.4 mm

0.0188
~ 0K

2,450 mm?
3,639 mm?
~0.K

1152.67 kN.m
< 0.K

36.0 mm
191.4 mm

11,642,525,011 mpt

800.0 mm

199.1 MPa

210
181.3 mm
316.4 mm
181.3 mm

0K

511.21 kN



- 232 E £AHII=LE 30 MPa - o o= 1,000.0 mm
-E3 29 g5 400 MPa - E2E 100.0 mm
2) E2ax= A
- 2& E20E 1,344.05 kN.m - S =0 1,200.0 mm
O E2UEQY Qs AQE2
A.Asz_¢.f]_.d.‘4$+M":0
L7-j;-b ;
2.667 As® - 374,000.00 As +  1,344,050,000 = 0
OlxtyAlg EH As,0 = 3,691 mm?
@ 22 &8 9 g2x HE
22 ESpe| pJIE= =/ HZ SOA Ag = 6,354 mm?
1st H32 4.00 100 H 2 G Jf dz = 100.0 mm
2nd H32 4.00 100
StHOo| R520|
d=H-dz=1,200.0 - 100.0 = 1100.0 mm
SIHE AR 9l 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=299.7/ 0.836 = 119.3 mm
ZA SIBHEE HE
€s = gcu- (h-dec-c)/c = 0.003 x (1,200.0 - 100.0 - 119.3)/119.3 = 0.0247
> €s.allon = 0.004 S 0.K
A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x ~30/400) x 1,000.0 x 1,100.0 = 3,850 mm?
As,req = Min.(As,min, 4/3 As,o0) = Min.(3,850, 4/3 x 3,691) = 3,850 mm?
< As,used= 6,354 S 0K
SHEDHE
dMn = ¢As fy (d-a/2) = 0.85 x 6,354 x 400 x (1,100.0 - 99.7/2) = 2268.70 KkN.m
> Mu = 1344.05 kN.m S 0K
2) 22 3 HE
- AIE ERUE 776.89 kN.m
® #2229 s8¢
n-A n-A 2.b-d
=—+—= 1+
b b n-A,

n=Es / Ec = 200,000 / 28,600 = 7



(nAs) / b=7x6,34/ 1,000.0

= 44.5 mm

Xx=-445+445x (1 +2x 1,100.0 / 44.5) = 271.5 mm
lcr = 1/3 b x3 + n As (d-x)2 = 37,201,202,681 mn*
fs =n Ms (h-x-dc) / lcr
=7 x 776,890,000 x (1,200 - 271.5 - 100.0) / 37,201,202,681 = 121.1 MPa
@ 3lg E22A &
ker @ AXAE0 “&£5= &2 280, 1 28 &30 == 22 210 = 210
s1 = 375 (ker / fs) - 2.5 cc = 440.0 mm
s2 = 300 (ker / fs) = 520.2 mm
Min.[s1, s2] = Min.[440.0, 520.2] = 440.0 mm
> s = 125.0 mm ~ 0.K
4) M2 E &I
- 3§ ¥ 718.60 kN - CtEH=0 1200.0 mm
O MHBLEZ QU &
2J2IEQ HAMH2ZE
oVec = ¢1/6 v fck b dv = 0.8 x 1/6 x ¥ 30 x 1,000.0 x 1,100.0 = 803.33 kN
oVe > Vu 0|88 dHEZY E2R
7.4 512 sdE-ZRUE
1) 8H =A
- 23C2E EAHIIEZE 30 MPa -c o= 1,000.0 mm
-2 29 &g=525 400 MPa - 2SN 100.0 mm
2) B4 &
- 3§ AR0UE 1,350.78 kN.m - CtEHE=0 1,200.0 mm
® ERUEN & ARFIE
%-Af—qﬁ-ﬁ-d-AﬁM"_O
2.667 As® - 374,000.00 As + 1,350,780,000 = 0
OlXtgHAS EH As,0 = 3,710 mm?
@ Z2% d3 ¢ 825 A&
A= =3 H== =D H2 HHA As = 5,139 mm?
1st H29 4.00 100 22 € fdz-= 100.0 mm
2nd H29 4.00 100
©@oiol 2520l
d=H-dz=1,200.0 - 100.0 = 1100.0 mm
SIHEARZIE 9 20|
a = (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 30 x 1,000.0) = 80.6 mm
B 1= Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836



4)

c=a/ B1=280.6/0.836

gcu - (h-dc—c)/c = 0.003 x (1,200.0 - 100.0 - 96.4)/96.4
0.004

> Esallow =
As,min = Max.(1.4/fy, 0.25 « fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 1,100.0

As,req = Min.(As,min, 4/3 As,o) = Min.(3,850, 4/3 x 3,710)
< As,used= 5,139

HAHEDHE
oMn = dAs
> Mu = 1350.78 kN.m

776.59 KkN.m

n-A,

n =Es / Ec = 200,000 / 28,600

(nAs) / b=7x5,139 / 1,000.0

x =-36.0 +36.0 x V(1 +2x1,100.0 / 36.0)

1/3 b x3 + n As (d-x)2 =

fs =n Ms (h-x-dc) / lcr

7 x 776,590,000 x (1,200 - 247.7 - 100.0) / 31,197,239,005

ler =

=
ker @ AZAEHO
s1 =375 (ker / fs) - 2.5 cc
s2 = 300 (ker / fs)
Min.[s1, s2] = Min.[316.1, 424.2]
> s = 125.0 mm

Sae

H
x

Al

ct

)

375.28 kN - ©E=0|
2 2R0R &

Eo #HFBUS

= o

1
o
!
1

%}

ORSI=:
=
oVe = ¢ 1/6 + fck

b
oVe > Vu 0|22 MoUEY 22

HL
L]

rH

fy (d-a/2) = 0.85 x 5,139 x 400 x (1,100.0 - 80.6/2)

96.4 mm

0.0312
~ 0K

3,850 mm?
3,850 mm?
~0.K

1851.57 kN.m
< 0.K

36.0 mm
247.7 mm

31,197,239,005 mp*

CEEHE % 280, O 29 SHH =EH=E ER 210 =

1200.0

148.5 MPa
210
316.1 mm
424.2 mm
316.1 mm
0K

803.33 kN



(As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0)
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ B1=99.7/0.836

Zl4 SISHEE &

a

es = gcu- (h-dc—c)/c = 0.003 x (800.0 - 100.0 - 119.3)/119.3

> €s.allow = 0.004

b

& E228 H3&

Uzt

As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x + 30/400) x 1,000.0 x 700.0

As,req = As,o0

< As,used= 6,354
AHEUHE
oMn = oAs fy (d-a/2) = 0.85 x 6,354 x 400 x (700.0 - 99.7/2)
> Mu = 1356.55 kN.m
2) 22 3 HE
AES ERUHE 901.65 KkN.m

® #2229 s8¢

n-A  n-A 2-b-d

=— 1+
b b n-A,

n=Es / Ec = 200,000 / 28,600

=5 e
232l EHIIELE 30 WPa -ee = 1,000.
209 g=22T 40 Wa =B 100.
g M
- 38 "2UE 1,356.55 KN.m - S0 800.
® H2UEY olgt ARH2Y
¢ f, AP f oA M,
17-f,-b
2.667 As? -  238,000.00 As +  1,356,550,000 = 0
OIRYZAS B0 As,0
@ 82 4F L HAE AE
2= =Y o4 =B/l HD COIE As =
st Ha2 4.00 100 B9 d=
2nd Ha2 4.00 100
©he10] REA0|

mm

mm

mm

6,119 mm?

6,354 mm?
100.0 mm

700.0 mm

99.7 mm
0.836
119.3 mm

0.0146
~ 0K

2,450 mm?
6,119 mm?
~0.K

1404.56 KkN.m
< 0.K



(nAs) / b=7x6,34/ 1,000.0
x =-44.5+ 44,5 x N (1+ 2 x 700.0 / 44.5)

= 44.5
= 209.0

mm
mm

13,765,910,385 mn*

lcr = 1/3 b x3 + n As (d-x)2 =
fs =n Ms (h-x-dc) / lcr
=7 x 901,650,000 x (800 - 209.0 - 100.0) / 13,765,910,385 = 225.1 MPa
@ 3lg E22A &
ker @ AXZAHN &&= 22 280, 1 29 220 &&= &= 210 = 210
s1 =375 (ker / fs) - 2.5 cc = 139.6 mm
s2 = 300 (ker / fs) = 279.9 mm
Min.[s1, s2] = Min.[139.6, 279.9] = 139.6 mm
> S 125.0 mm ~ 0.K
4) M2 E &I
38 dcA 348.61 kN - CtEH=0 800.0 mm
O MHBLEZ QU &
ZAClES HHMELE
oVec = ¢1/6 v fck b dv = 0.8 x 1/6 x ¥ 30 x 1,000.0 x 700.0 = 511.21 kN
oVe > Vu 0|22 HHUHBL EZ2Q
7.6 HM-BR2MHE
1) 8A =A
Z3elE HAHIIEZE 30 MPa -c o= 1,000.0 mm
229 g=22& 400 MPa - 2SN 100.0 mm
2) &z &I
- 3§ AR0UE 990.91 KkN.m - CtEHE=0 800.0 mm
® ERUEN & ARFIE
lf_'j;_b-Aj—(p fyod-A,+M, =
2.667 As® - 238,000.00 As + 990,910,000 = 0
OlXtgHAS EH As,0 = 4,378 mm?
@ 228 88 ¢ g2& dE
A= =3 == S OH H2 HHA As = 5,139 mm?
1st H29 4.00 100 32 € JHdz-= 100.0 mm
2nd H29 4.00 100
&3O 2520l
d=H-dz=2800.0 - 100.0 = 700.0 mm
S ARZIE S 20|
= (As fy)/(0.85 fck b) = (5,139 x 400)/(0.85 x 30 x 1,000.0) = 80.6 mm
B 1= Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836



c=a/ B1=280.6/0.836

gcu - (h-dc-c)/c = 0.003 x (800.0 - 100.0 - 96.4)/96.4
> E€salln = 0.004
As,min = Max.(1.4/fy, 0.25 « fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 700.0
As,req = As,o
< As,used= 5,139

HHEZHE

dMn = ¢As fy (d-a/2) = 0.85 x 5,139 x 400 x (700.0 - 80.6/2)
> Mu = 990.91 KkN.m
2) 22 3 HE
- A2 22 HE 669.06 KkN.m
® #2229 s8¢
n-A  n-A 2-b-d
=— 1+
b b n-A,

n =Es / Ec = 200,000 / 28,600

(nAs) / b=7x5,139 / 1,000.0

x =-36.0+36.0x ¥v(1+2x700.0/ 36.0)

1/3 b x3 + n As (d-x)2 =

fs =n Ms (h-x-dc) / lcr

7 x 669,060,000 x (800 - 191.4 - 100.0) / 11,642,525,011

ler =

@ 58 E22HA HE
ker @ AZAEN S=2&= 832 280, 1 22 2FH = &55= 3=
s1 = 375 (ker / fs) - 2.5 cc
s2 = 300 (ker / fs)
Min.[s1, s2] = Min.[170.6, 307.9]

> s = 125.0 mm
4) M2 2

- 38 M= 411.07 kN - S =0l

O HHELE2 EQUR EE
ZAClES HHMELE

oVe = ¢ 1/6 + fck

b
oVe > Vu 0|22 MoUEY 22

96.4 mm

0.0188
~ 0K

2,450 mm?
4,378 mm?
~0.K

1152.67 kN.m
< 0.K

36.0 mm
191.4 mm

11,642,525,011 mpt

800.0 mm

204.6 MPa
210
170.6 mm
307.9 mm
170.6 mm
0K

511.21 kN



(As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0)
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ B1=99.7/0.836

Zl4 SISHEE &

a

es = gcu- (h-dc—c)/c = 0.003 x (800.0 - 100.0 - 119.3)/119.3

> €s.allow = 0.004

b

& E228 H3&

Uzt

As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x + 30/400) x 1,000.0 x 700.0

As,req = As,o0

< As,used= 6,354
AHEUHE
oMn = oAs fy (d-a/2) = 0.85 x 6,354 x 400 x (700.0 - 99.7/2)
> Mu = 1233.83 kN.m
2) 22 3 HE
AE ERUHE 702.75 kN.m

® #2229 s8¢

n-A  n-A 2-b-d

== 1+
b b n-A,

n=Es / Ec = 200,000 / 28,600

s =
2321E SANEBE 30 WPa -g o= 1,000.
H oo #=2LT 40 Wa - = 100.
g M
- 38 "2UE 1,233.83 kN.m - SHE0l 800.
® H2UEY olgt ARH2Y
¢ f, AP f oA M,
1.7-f, b
2.667 As? -  238,000.00 As + 1,233,830,000 = 0
OIRYZAS B0 AS,0
@ H2Y 8% L HUT LE
o =Y o =B/l B2 CUE As =
st Ha2 4.00 100 ¥ 29l d=
2nd Ha2 4.00 100
©he10] REA0|

mm

mm

mm

5,526 mm?

6,354 mm?
100.0 mm

700.0 mm

99.7 mm
0.836
119.3 mm

0.0146
~ 0K

2,450 mm?
5,526 mm?
~0.K

1404.56 KkN.m
< 0.K



(nAs) / b=7x6,354/ 1,000.0 = 44.5
x=-445+445x (1 +2x700.0/ 44.5) = 209.0
lcr = 1/3 b x3 + n As (d-x)2 = 13,765,910,385
fs = n Ms (h-x-dc) / lcr
=7 x 702,750,000 x (800 - 209.0 - 100.0) / 13,765,910,385 = 175.5
@ 58 322A 4
ker @ AXZAEN “E25= 32 280, 11 22 #F0 &= B2 210 > 210
s1 =375 (ker / fs) - 2.5 cc = 238.5
s2 = 300 (kecr / fs) = 359.0
Min.[s1, s2] = Min.[238.5, 359.0] = 238.5
> s = 125.0 mm <o 0.
4) Mt &I
- =& dc4H 367.37 kN - §HEH=0l 800.0 mm
O MHELEIZ R HdE
ZACIES EAHMHAE
oVc = ¢ 1/6 +fck b dv = 0.8 x 1/6 x ¥30 x 1,000.0 x 700.0 = 511.21

oVe > Vu 0|22 dHEBE2 2R

mm
mm

mm

MPa

mm
mm

mm

KN



L2 AE
1) A2sE - o=
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.4 5.7.2]
= 1000  x 1200 x 0.0020 = 2400.00 mm?
* Used As = H16 — 10.0EA = 1986.000 mm? = 1800.00 * 0.K
@ PReqg's As = EQ =H2E x  20%
=  4157.000 x 0.20 = 831.40 mm?
* Used As = H16 - 6.7EA = 1324.662 mm? = 831.40 * 0.K
2) AEsYE - suE
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 5.7.2]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1600.000 * 0.K
@ Req's As = I #H2 x  20%
= 3656.000 X 0.20 = 731.20 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 731.20 * 0.K
3) otesdE - o
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.4 5.7.2]
= 1000  x 1200 x 0.0020 = 2400.00 mm?
* Used As = H16 — 10.0EA = 1986.000 mm? = 1800.000 * 0.K
@ PReqg's As = EQ =H2E x  20%
= 3700.000 x 0.20 = 740.00 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 740.00 . 0K
4) olEEdE @ s4=
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 5.7.2]
= 1000 X 1200 x 0.0020 = 2400.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1800.000 * 0.K
@ Req's As = I #H2 X 20%
= 3723.000 X 0.20 = 744.60 mm?
. Used As = H16 - 6.7EA = 1324.662 mm? = 744 .60 * 0.K
5) BiXl - AtolEt
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 - 10.0EA = 1986.000 mm? = 1600.000 * 0.K
6) BIX - =
@ PReq's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000 x 800 x 0.0020 = 1600.00 mm?
* Used As = H16 — 10.0EA = 1986.000 mm? = 1600.000 * 0.K



- CON'C #AHDIE&Z&: fck = 30 MPa
- 22 g=2kt o fy = 400 MPa
- AL BHE S Mu = 989.29 kN.m
- B2 ERUE Mo =989.29 kN.m

(T1xB + T2xA + AxB)
R = N2
(A +8B)

= 1556 mm

HES PUYHI02 2 4 U= F HIY
H32 @250 - 4EA = 3176.800 mm?
. Total Asb = 3176.8 mm?
- BER BUHD2Y LQOR BE
5 x Mo 5 x 989.29 x 1076
Ftmax = - = . = 2.04 MPa > 0.13+ fck (=0.712)
R® xW 1556% x 1000
HYE BYHD BQ |

- ArE2Y
Qs QIH CHet BAE2E(As)
2 X Mo 2 x 989.29 x 106
As = = = 7064.3 mm?
R x fsa 1556 x 180

Req'd As = As - Asb
= 7064.3 mm®* - 3176.8 mm?
= 3887.5 mm?

Use'd As = H29 - 8EA

. Total As =5139 mm®> > Req'd As (= 3887.5 mm®* ) ——————————— > 0.K 111



- CON'C BAHDJIZEZG: fck = 30 MPa
- 22 =2 © fy = 400 MPa
- A8 BUE S Mu = 776.89 kN.m
- 2R EQUE Mo =776.89 kN.m
_________ f
o=
S
________ ——— R=~(T12 + 722 ) = 1442 mm

[E <
As = H2Y

H32 @250 — 4EA = 3177.000 mm?
. Total Asb = 3177 mm®
- 2L BAEI2Y QR =E
5 x Mo 5 x 776.89 x 1076
Ftmax = = = 1.87 MPa > 0.13+ fck (=0.712)
RZ xW 14422 x 1000
HdEE BAE2 EQ |||
- s
A= CIEN et 2AUE22F(As)
2 x Mo 2 X 776.89 x 1076
As = = = 5986 mm?
R x fsa 1442 x 180
Asb = 3177 mm?
Req'd As = As - Asb
= 5086 mm® - 3177 mm?
= 2809 mm?
- AIZEAAEZ
Use'd As = H29 - 8EA
- Total As = 5139 mm® > Reqg'd As (= 2809 mm?® ) —————————— > 0.K Il




T - CON'C EAHDJIE2ZG: fck = 30 MPa
\ C - 2o g=2e : fy = 400 MPa
- LHHHiiiiiiiiii - AE RUE © Mu = 650.96 kN.m
-2 3¢ o fs =199 MPa
EDZAN T _ \
N k _______ —_— - E2% © As = 5139 mm
] |
N |
u | \T
A l_|
(o) -
- HES oo &4
T=+2Ty = 2 x 199 x 5139 = 1,446,261 N
- AQE2Y
T 1,446,261
As = = = 8035 mm?
fsa 180

Use'd As = H29 - 2EA - CTC 125

. Total As = 10,278 mm®> > Reqg'd As (= 8035 mm® ) —————————— > 0.K I



&
10
I
_O'ﬂ
M

- CON'C &2 J|%E2
y? e -2 g=22as
- A8 2dE
T [ -
\\ | - #2322
T ! =
—_——
/]
C
e
T>\\\
- BES oFo|
T=+v2Ty = V2x 148.5 x 5139 = 1,079,245 N
- AQHIY
T 1,079,245
As = = = 5996 mm?
fsa 180

Use'd As = H32 - 2EA - CTC 250

- Total As = 6354 mm®

> Req'd As (= 5996 mm® ) ———

o ofek
Cfy
© Mu
: fs
©As

30 MPa

400 MPa
776.596% kN.m
148.5 MPa

= 5139 mm?



)
[
J
e
J

-p(x) =Ko-qg-h(x) q:

- M1

- M2

9,670

J%

oY
tm

2,000

7,270

Xtz 2d
=2

n :

8,800 800
- T «
|
|
v EE
k\ fck=30MPa _—
AN
N 800
AN
AN
\0
N 1,530
h ¢
AN
AN I
AN
N |
7,270

SOHE ZAF (10 1.0)
= (1-sin®)*(1+sinB )
O: FMSMH W 02,

CEHERH AE( E2EAREY
ATHGHE (10.0 kN/m? )

23 p.621)

[p(x)dx =Ko-q- J(h1+ x/n)dx =Ko-qg-(h1-L+ L% /2n)
0.500 x 10.000 x (2.400 x 7.270 + 7.270% / (2 x 1.0))

219.372

kN

(L - x)P(x)dx =Ko-q- [ (L-x)(h1+ x/n)dx
)/2 + L® /6n)
0.500 x 10.000 x ((2.400 x 7.270% ) / 2 + 7.270® / (6 x 1))

Ko - q-

637.318

Xtz ed
S

Tp(x)dx =Ko-qg- [(h+ x/n)dx =Ko-q- (h-L2)

((ht-L?

kN.m

0.500 x 10.000 x (9.670 x 1.530)

73.976

kN

[(L-x)P(x)dx =Ko-qg- [(L-x)(h+ x/n)dx
((h1-L2
0.500 x 10.000 x (9.670 x 1.530% ) / 2

Ko - q -

56.591

kN.m

)/2)



|
w
1l

SI1 + Sl2
MIT + MI2 + (SI1 x L2)

293.348 KN.m
965.931 KN.m

|
=
1}

|
n
0
I
—
©
=3
>
o
>
I
AN
=
o

1 Jh(x)2 dx =Y -Ko-r- [(h1+x/n)? -dx
% -Ko-r1-(h1® L+ (h1-L%)/n+L* /3n%)
15 x 0.500 x 19.000 x (2.400% x 7.270 + (2.400 x 7.270% ) / 1
+7.270° / (3 x 1% ))
= 1409.811 kN
= Mht = (L - x)p(x)dx = Y5 -Ko-r - J(L~-x)(h1+x/n)? -dx
= Y -Ko-r-((h1® L% )/2 4+ (h1-L® )/(3n) + L* /12n% )
= 1 x 0.500 x 19.000 x ((2.400% x 7.270% ) / 2 + (2.400 x 7.270% ) / (3 x 1)
+7.270* / (12 x 1% ))
3288.874 kN.m

4
08
i
HI

-Sh2 = Jpx)dx =Y -Ko-r- [h(x)2dx=%¥- -Ko-r- [(hl+x/n)? -dx
= Y -Ko-r-(h1? -L+ (h1-L% )/n+L® /3n%)
= 1 x 0.500 x 19.000 x (9.670% x 1.530)
= 679.576 kN
-M2 = J(L-x)p(x)dx =2 -Ko-r- J(L~-x)(hl+x/n)? -dx
= Y% -Ko-r-((h1? -L%)/2+ (h1-L%)/(3n) +L* /12n? )
= 15 x 0.500 x 19.000 x (9.670% x 1.530% ) / 2
= 519.876 kN.m
- Sh = Sht1 + Sh2 = 2089.387 kN.m
- Mh = Mhi1 + Mh2 + (Sh1 x L2) = 5556.916 kN.m

Sd = 1.600 - Sh + 1.600 - Sl
= 1.600 x 2089.387 + 1.600 x 293.348 = 3812.376 kN
Mh = 1.600 - Mh + 1.600 - MI

= 1.600 x 5556.916 + 1.600 x 965.931 = 10436.555 kN.m

e - f HOEHN HAZ2E SEXE AIFIH

Vu = 3812.376 / 9.670 x 1.2 = 473.097 kN
Mu = 10436.555 / 9.670 x 1.2 = 1295.126 KkN.m
Mo = (5556.916 + 965.931) / 9.670 x 1.2 = 809.454 KkN.m



- 232 E EAHDIEZE 30 MPa -2 e = 1,000.0 mm
-2 29 g3 400 MPa - 228N 80.0 mm

,295.13 KkN.m - Gt =0 800.0 mm

Lfvz.p‘sz_(p.f d-A+M,=0
1.7-f, b v ‘
2.667 As® - 244,800.00 As + 1,295,125,750 = 0
OlXH Al EH As,0 = 5,637 mm?

22 A& == =y 2 CHA As = 6,354 mm?
1st H32 8.00 80 228 il dz = 80.0 mm
2nd H 0.00 0
cHol 2520l
d=H-dz =800.0 -80.0 = 720.0 mm
SIS ARZE 9 20|
a = (As fy)/(0.85 fck b) = (6,354 x 400)/(0.85 x 30 x 1,000.0) = 99.7 mm
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65] = 0.836
c=a/ B1=99.7/0.836 = 119.3 mm
ZA GI8HEE HE
€s = egcu- (h-dc-¢c)/c = 0.003 x (800.0 - 80.0 - 119.3)/119.3 = 0.0151
> Egallw = 0.004 20K
A B2 EE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x +30/400) x 1,000.0 x 720.0 = 2,520 mm®
As,req = As,0 = 5,637 mm?
< As,used = 6,354 <o 0.K
HAERHE
oMn = ¢oAs fy (d-a/2) = 0.85 x 6,354 x 400 x (720.0 - 99.7/2) = 1447.77 kN.m
> Mu = 1295.13 kN.m 20K

- AIE ERUE 809.45 kN.m

Xz_n-AS+n~A%. 1+2~b~d
b b n-A

n=Es / Ec = 200,000 / 28,600 = 7
(nAs) / b=7x 6,354/ 1,000.0
Xx=-44.5+ 445 x (1 +2x 720.0 / 44.5)

44.5 mm
212.5 mm



lcr = 1/3 b x3 + n As (d-x)2
n Ms (h-x-dc) / lcr

fs =

14,654, 154,596

mm*

=7 x 809,453,500 x (800 — 212.5 - 80.0) / 14,654,154,596 = 196.2 MPa
@ olg #2242 HE
ker @ AXAHIN S=25= 82 280, 1 29 &&FH 5= &2 210 = 210
s1 =375 (ker / fs) = 2.5 cc = 241.1 mm
s2 = 300 (ker / fs) = 321.1 mm
Min.[s1, s2] = Min.[241.1, 321.1] = 241.1 mm
> s = 125.0 mm *0.K
4) HO2E S
- 38 Mo 473.10 kN - Eei=0 800.0  mm
® HSBAHD TRHS AE
ZdCES dHAEHLE
Ve = ¢ 1/6 N fck b dv =0.8 x 1/6 x +30 x 1,000.0 x 720.0 = 525.81 kN
oVe > Vu 0|22 dHEY SER
5) #XE2 AE
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 @ 150 + = 1986.000 mm?2 > 1800.000 * 0.K

H16 @ 300



11.

5 Wiy 2E
4,500
S00|LH2t
- L] 3
S EEERE 8
fck=30MPa /;fj -
1,530 [ g
/ 2
/ o ¥
5
4 ol
O /
I
2,970
m ERi2 M
- MBS0 o e
® AXO T2 LHE =0l
-h(x) =ht +x/n n: ZIHE HA (1:1.0)
- Ko = (1-sin®)*(1+sinB)

o IMSMH WS Ot
- p(x) =Ko - q-h(x)

- M1

A
* T

- Sl2

- M2

0&

2, B

g &Mot=

SEF 2&(
(10.0 kN/m? )

C2HEARE 23 p.621)

x/n)dx =Ko-qg- (h1-L+ L% /2n)
2.970 + 2.970% / (2 x 1.0))

[ (L= x)(ht + x/n)dx

2.9702 ) / 2 +2.970° / (6 x 1.0))

[ (L = x)(h+ x/n)dx

=
2z g4
= [p(x)dx =Ko-qg- [ (hl+
= 0.500 x 10.000 x (2.000 x
= 51.752 kN
= [ (L - x)P(x)dx =Ko-q-
= Ko-q- ((h1-L% )/2 +L® /6n)
= 0.500 x 10.000 x ((2.00 x
= 65.936 kN.m
2z XY
= [p(x)dx =Ko-q- [ (h+ x/n)dx =Ko -q- (h-L2)
= 0.500 x 10.000 x (4.970 x 1.530)
= 38.021 kN
= [ (L - x)P(x)dx =Ko-q-
= Ko-qg- ((h1-L%)/2)

= 0.500 x 10.000 x (4.970 x 1.530% ) / 2

= 29.086 KN.m



|
w
1l

89.773 KN.m
95.022 KN.m

SI1 + Sl2
MIT + MI2 + (SI1 x L2)

|
=
1}

|
n
0
I
—
©
=3
>
o
>
I
AN
=
o

1 Th(x)2 dx =2 -Ko-r- [ (h1+ x/n)? - dx
% -Ko-r1-(h1® L+ (h1-L%)/n+L* /3n%)
15 x 0.500 x 19.000 x (2.000% x 2.970 + (2.000 x 2.970% ) / 1.0
+2.970° / (3 x 1.0% ))
= 181.709 kN
=M1 = (L -x)p(x)dx =24 -Ko-r- [(L-x)(h1+x/n)? -dx
= Y -Ko-r-((h1® L% )/2 4+ (h1-L® )/(3n) + L* /12n% )
= 15 x 0.500 x 19.000 x ((2.000% x 2.970% ) / 2 + (2.000 x 2.970° ) / (3 x 1.0)
+2.970* / (12 x 1.0% ))
197.558 kN.m

4
08
i
HI

-Sh2 = Jpx)dx =Y -Ko-r- [h(x)2dx=%¥- -Ko-r- [(hl+x/n)? -dx
= Y -Ko-r-(h1? -L+ (h1-L% )/n+L® /3n%)
= 1 x 0.500 x 19.000 x (4.970% x 1.530)
= 179.514 kN
-M2 = J(L-x)p(x)dx =2 -Ko-r- J(L~-x)(hl+x/n)? -dx
= Y% -Ko-r-((h1? -L%)/2+ (h1-L%)/(3n) +L* /12n? )
= 14 x 0.500 x 19.000 x (4.97% x 1.563%2 ) / 2
= 137.328 kN.m
- Sh = Sht1 + Sh2 = 361.223 kN.m
- Mh = Mh1 + Mh2 + (Sh1 x L2) = 571.108 kN.m

Sd = 1.600 - Sh + 1.600 - Sl
= 1.600 x 361.223 + 1.600 x 89.773 = 721.594 kN
Mh = 1.600 - Mh + 1.600 - MI

= 1.600 x 571.108 + 1.600 x 95.022 = 1065.808 KN.m

e - f HOEHN HAZ2E SEXE AIFIH

Vu = 721.594 / 4970 x 1.2 = 174.228 kN
Mu = 1065.808 / 4.970 x 1.2 = 257.338 kN.m
Mo = (571.108 + 95.022) / 4.970 x 1.2 = 160.836  kN.m



m St A3
1) &H x=A
- 23c2E dHIIELE 30 MPa - o= 1,000.
-&#E 29 s =22dc 400 MPa - H2E| 80
2) E2x &
- 38t §RHE 257.34 kN.m - S§EH=0| 800.
@ EIUEY &t ARH2S
¢.fy2 2
T AP f-d-A+M =0
171, b A -¢-f-d-A+M,
2.667 As® - 244,800.00 As + 257,337,948 = 0
OlXH Al EH As,o
@ H2% 438 L 2T HE
2 ESpe %= =]l HZ HHA As =
1st H19 6.67 80 22 E I dz=
SOl 50|
d=H-dz =800.0 -80.0
SOt AM2E Ol 20|
a = (As fy)/(0.85 fck b) = (1,910 x 400)/(0.85 x 30 x 1,000.0)
B1 = Max[0.85 - 0.007 x (30 - 28), 0.65]
c=a/ B1=30.0/0.836
ZA SIEBHEE HE
gs = gcu- (h-dc-c)/c = 0.003 x (800.0 - 80.0 - 35.9)/35.9
> Ss.allow = 0004
A HI2Y HE
As,min = Max.(1.4/fy, 0.25 + fck/fy) b d
= Max.(1.4/400, 0.25 x + 30/400) x 1,000.0 x 720.0
As,req = Min.(As,min, 4/3 As,0) = Min. (2,520, 4/3 x 1,064)
< As,used = 1,910
HAHEDHE
oMn = dAs fy (d-a/2) = 0.85 x 1,910 x 400 x (720.0 — 30.0/2)
> Mu = 257.34 kN.m
2) 2 3HAA HE
- A2 ERHE 160.84 KkN.m
@O #2229 =2«
Xz_n-AS+n~A%. 1+2~b~d
b b n-A
n =Es / Ec = 200,000 / 28,600
(nAs) / b=7x 1,910 / 1,000.0
X =-13.4+13.4 x (1 +2 x 720.0 / 13.4)
lcr = 1/3 b x3 + n As (d-x)2 =

o

mm

mm

mm

1,064 mm?

1,910 mm?
80.0 mm

720.0 mm

30.0 mm
0.836
35.9 mm

0.0572
~ 0.K

2,520 mm?
1,419 mm?
S 0.K

457.83 kN.m
0K

13.4 mm
126.2 mm
,384,213,386 mm*



fs = n Ms (h-x-dc) / ler

=7 x 160,836,200 x (800 — 126.2 - 80.0) / 5,384,213,386 = 124.2 MPa
@ olg #2242 HE
ker @ AXAHIN S=25= 2 280, 1 29 &&FH 5= &2 210 = 210
s1 =375 (ker / fs) — 2.5 cc = 457.9 mm
s2 = 300 (ker / fs) = 507.2 mm
Min.[s1, s2] = Min.[457.9, 507.2] = 457.9 mm
> s = 150.0 mm *0.K
4) M2 A
- 38t ME=H 174.23 kN - S§EH=0| 700.0 mm
O MHEAE2 RS HE
ZdCES dHAEHLE
dVec = ¢ 1/6 N fck b dv =0.8 x 1/6 x 30 x 1,000.0 x 620.0 = 452.78 kN
oVe > Vu 0|22 dHEY SER
5) #MED AE
@ Req's As = B X H x 0.0020 ( < 1800 mm® )[2.& 11.3(3)]
= 1000 X 800 x 0.0020 = 1600.00 mm?
. Used As = H16 @ 150 + = 1986.000 mm?2 > 1400.000 * 0.K

H16 @ 300



