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   ․

  MPa   MPa
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더블티 자중  kNm  h  m  폭  m 경간  m

고정하중  kNm 활하중  kNm
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도움표 : 매입형 합성기둥의 설계압축강도 øPn (kN)

b×d = 700 × 700 mm As= 12000 mm2 (2.44 %) H-300×300×10×15
H형강 재질 SHN400 (Fy = 235 MPa) SHN490 (Fy = 325 MPa)

철근
KL fck (MPa) fck (MPa)
m 27 30 35 40 45 50 27 30 35 40 45 50

20-D35 0.0 15800 16600 18100 19600 21000 22500 16600 17400 18900 20400 21800 23300
(19100) 3.0 15100 15900 17300 18600 20000 21300 15900 16700 18000 19400 20700 22000
3.91 % 4.0 14700 15400 16700 17900 19200 20400 15300 16100 17400 18600 19900 21100

5.0 14100 14800 15900 17100 18200 19300 14700 15400 16600 17700 18800 19900
D13@400 6.0 13400 14000 15100 16100 17100 18100 14000 14600 15600 16600 17600 18600

(Fyr = 400MPa)
7.0 12600 13200 14100 15000 15900 16700 13100 13700 14600 15500 16300 17200

12.0 8210 8430 8750 9020 9260 9460 8350 8550 8840 9100 9320 9500
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

 ≦ 

 ≦  ＜ 

 ≦ ＜ 

＜ 
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   

  kNm    kNm

  의 경우 보통 콘크리트
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  MPa


  ×    × 

   × 

  m   ×    × 


  
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   kN    kN

   ․    ․

    
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  MPa
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pin   mm
   mm
   mm
   mm
   mm
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    MPa    MPa





   MPa    MPa    MPa
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  

  

   MPa   MPa

  MPa

  mm    mm    mm

  

  mm   mm

 kN
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   

 

   kNm    kN    kN
   kN
  ×  mm    MPa
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

       

 





≥       





 





≥    
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 


 





 













 


,    
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
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6. 
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9. 

10 

(1) 

(2) 

1l. 
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12. 

(1) plate) (2) (gouging) 
(3) plate) (4) zone) 

13. 
B, C, 

9 

| • • • • 
i 
A 

g 

• • • • • 
i 
B 

E 

• • • • • 
i 
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1. 

• : 300rnm 
• : f ck = 24MPa 
• ‘ Dl6(As 198.6 rnm2) 

• : Dl3 (As = 126.7 rnm2) 

• : D32 (As = 794.2 mm2) 

• : fy = 400MPa 

4 
--d 

vu -A 
(d = 

• + 0.5 (2.5 (Ph - 0.0025) 
'W 

A .f .. • c= ... y 
2A,!y 

M • A s = .. -u.J...t T"_- .-n (z = ) 

• 
h=0.3 m • 

/ 
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3. 

@ 

@ 

@ 

1 2 
2 3 
4 2 

@ 

1 I 1 1}) 

1.0 
1.0 
1.0 

L-. 

1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

6 •• 4 

lLilO 
1. 2. 

8 - 3 

하효성



105 2 

(2) [sJ l1 X 11 

(3) 
U5, 

(4) 

4 

SC1 

• H-300x300x lQx15 (SS400) 
• As = 1l,980 mm2, rx = 131 mm, = 75.1 mm, r = 18mm 

• = 

• T 

PU 

n SG1 

~ 
• o m 

~ .r: 
-L-

8 - 4 

PU 
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5. 300 x 600 mm 
<þ12.7 mm 98.7 

• 2- <þ 12.7(A p = 2 x 98.7 mm2) • f pu = 1,850 MPa 
• : f py = 1,600 MPa • f pe = 1,200 MPa 
• = 2 x 105 MPa 
• e = 150mm 
• fck = 40MPa 

• As = 1,161 mm2
) • f y = 400 MPa 

• 

(1) 
(2) 
(3) P 
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1. 

AC , CE, CD 182 
BD, DE 254 

BC 325 

1.0m 

15m 

m 
lll* 

---UT 

1.2m 
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2. 
KCI2012 

• PD = 250kN 
• PL = 150kN 
• = 300mmx300mm 

• = 1,800mm x l ,800mm 
• fck =21MPa 
• fe =150kN/m2 

T 
i 
-

7 - 2 
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3. 
(1) 

(2) 
I 

• 200mm, 
• H-700x300x13x24, 
• r=28 mm, 
• Ix=2.0lx109mm4

’ SS400(F v=235N/mm2) 

(3) 
15.0. 

·f 

i 

%E 
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H-4 &nm 

Vu = 

KBC2009 SS400, M20(FlOT) , 

T o = 165kN, 

(1) 

(2) 
(3) 
(4) 
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10 40 +••-+ 40 
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5. 
h = 

( KCI20l2 

• PD = 100kN , PL = 50kN 

• fck = 24MPa 

• dp = 300mm , 

• 450mm 

• p= 0.0035 
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1. 

• 3.0m, 4.0m, 
SM490 . 

• fy=325N/mm2
’ 

E=205,OOON/ mm2 

• H-606x201X12x20 (Ix=9.04 x108mm4) . 
• H-400x408x21x21 (As=2.5070x104mm2, Ix=7.09x108mm4, 

rx=1.68x102mm, ry=9.75 x10mm, r=22mm) , H-350x350x12x19 
(Ix=4.03x 108mm 4) 

G‘ K G. 
m L.=9.0 m 
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lc I 1.,,=3.0m 3.0 10.0 9.0 
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B 2.0 
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1. '.0 

Ic j L=4Am I .O.L LO 
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2. 
KCI20l2 

• fck=35MPa 
• fck=21MPa 
• fy=400MPa 
• D22(db =22.2mm) 
• Pu =3,OOOkN 
• = 300mm x600mm 
• = 4,OOOmm x 4,OOOmm 
• D = 900mm 

} 

••••• 

9-2 
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3 

: 25omm, : 400mmx400mm 
: 

: fck=24MPa 
Dl3 

Dl3(As= 126.7mm\ : 

i 

mm) 
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4. KBC2009 

• 

• SS400, Fy=235N/ mm2, Fu=400N/ mm2 

(1) wCl(wind 
(2) 

(3) 

(4) 
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5. 8,OOOmm 

e = 
600mm 

• 350 • 

)',=535 
550 

900 

)',=365 1 1350 
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{ 
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• 

• = 60kN/m 

• A = 455 ,000mm 2 

• 535mm 

• Yb = 365mm 

• S; = 5.6 X 107 mm 3, Sb = 8.2 X 107 mm 3, 1= 3.0 X 1010 mm 4 

• 14 X 98.7 = 1,382mm 2) 

• dp = 785mm , e= 250mm 

• fpe = 1,200MPa 

• fck = 35MPa 

(1) 
x= 

(2) Vci x = 
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2. 

g 
•T 
| F 

• H - 300 x 300 x 10 x 15 (SS400) 

• 
• Sx = 1360x103 mm3, S y = 450 X 103 mm3, E =205x103MPa 

6-2 

하효성



2 
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KCI2012 

• 7600mm • BxD=600x600mm 
• BxD =500 x 600mm • fck = 27MPa 

• f y = 400 MPa • 40mm 

• D29. 

1) 

2) 
3) 

4) 
5) 

] Wu 

L 
6-3 

하효성
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4. 
1) 
2) 
3) 

• H -400 X 200x 8 X 13 • As = 8.4 X 1Q3mm 2 • I" = 237x 106mm\ 

• Sx = 1.19 X 106mm3 = 1.33 X 1Q6mm3 =205x103MPa , 

325MPa • 27 X 1Q3MPa , 

• Fyr=400MPa .aJ=71mm2 
• A sr = lQ XaJ=710mm 2 

• 9m 4>19 =400MPa 

be = 3000 
[unit: mml 

‘ • m 
-----‘ 
4 

6-4 

하효성
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5. 
KBC 2009 

1) 
2) 
3) 

• (SC1) : F y = 325 MPa, Fu = 490 MPa, Es = 205000 MPa 

H - 300 x 300 x 10 x 15(SS400), As = 11980 mm2

’ 
Ix = 204 X 106 mm4, Iy = 67.5 X 106 mm4, r = 18 mm 

• (SG1) : Fy = 235 MPa, Fu = 400 MPa, Es = 205000 MPa 

H - 400 X 200 X 8 X 13(SM490), As = 8412 mm2, 

Ix = 237.0 X 106 mm4, Iy = 17.4 X 106 mm4 , r = 16 mm 

• ; 

• 

- . 

- = 324 mm), = 6mm) 

: Mu = 210 kN 'm, Vu = 150 kN 

6-5 

하효성
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SGl 
H-400X200X8X13(SS400) 

CJP 

CJP 

2 

PL -13Xl 

SCl 
H-300X30QX10X15(SM490) 

6. 

6-6 

하효성
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1 AB CD 

e g 

W" 

A Elo C Elb B 

EI, , A g 

5-1 

하효성



|$ | | 
2. 

• 

l ! ! ! ! ! lO kN/m 

yLx 

15000mm 

5- 2 

하효성



3 

3. KCI2012 

B x D =500 x 750rnm 
fck = 30 MPa, f y = 400 MPa 

: DlO, : 40rnm 
Pu = 500 kN 

1 .;.t 
3 

1 .;.t 
3 

’ 
3 

9000mm 

5- 3 

하효성



| $ | | 
4. 

KBC 2009 

ø - 600 x 12 (SM 490, Fy = 325 MPa) 
fck= 27MPa 

• 6m, 

5--4 

하효성
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5. (a) (b) (c) 
AC 1) 2) 

E = 200 x 1Q3MPa) 

m ; 40 ton 

C | H- 300x300x 10x 15 
X 

Q 

A I A ‘ 14m 0.8g 

\ 0.8g1T 

A-A ‘ 

A w&. 
3m 

w&. B--< 
1.0 T 

(a) (b) (c) 

6 

5-5 

하효성
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1. 

EI aEI EI 
214 212 

2 - 200 x 
(1) 

(2) P-ð 

E= 205 x 1Q3 MPa , 300MPa) 

A .:s El, A C El, A 

200 
<þ200 X 4 

(a) (b) 

6- 1 

하효성



-

--

- |$ | | 
3. 3.0 kN 

KCI2012 
24 :MPa 3Orrnn, KS B 10165.8 

NS= 7.5 kN 

VS= 3.0 kN M16 
KS B 1016 

hef=165 mm 

85 mm 

6-2 

하효성
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• B1016 
• futa = 500 MPa, fya = 400 MPa 
• M16 (Ase = 157 mm2 ) 

• 
• 

(1) 

=0.75 

=0.65 

=0.70 

=0.70 

(2) l 

하효성



|$ | | 
4. 

= 9: 
()A 0.0011255 rad 200000MPa 

P kN 

wkN/m 
&•••••• 144mm 

A n A D B c 

3m 6m 3m 

1) 
2) B ()B, C ()c 

6- 4 

하효성



4 

5. Pu = (SM 
KBC 2009 

• 
H - 458 x 417 x 30 x 50 (SM 520) 

2000 x 2000 rnrn 
fck = 

H-458 x 417 x 30 x 50 (SM520) 
/ 

2000 mm x 2000 mm 

h-I; 

하효성



l$ | | 
6. 

(UniI:: mml 
3000 6000 

Er 
” g 

A 
/.-0’/ 

12000 

• : H - 194 x 150 x 6 x 9 (SS 400) 
As = 3900 mm2, Ix = 26.9 X 106 mm4, Iy = 5.07 X 106 mm4 

: H - 400 X 400 X 13 X 21 
Pu = 150 kN, Fcr = 0.877 Fe 

6- 6 

하효성
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1 

2. 

3. 

4. 

5 

1) (metal touch) 
2) normalizing) 
3) 
4) (backing) 

6 

7. 

3-1 

하효성
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8. 

9. 

) 

)L 730 

m 
f r 
| 
1 * 

* 

600 

10. RAx , 

-:.cco 

• RBr 

2000 

RAy 
Z000 [, [.. 3000 

-"1 "1 1'1 /1 ?!•------,r 
3- 2 

하효성
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11. P.E.B 

12 
13. 40MPa , 

3-3 

하효성
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1 

• 
PM 

A 

Rs 

.c 
50 kN 

9000mm 

2. 
KBC 2009 mm 

|‘ 40OO ’|‘ 12000 12000 

t • t • • • • 1 • • • • t 
A B c 

60mm 60mm 
P 

4- 1 

하효성
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; 600mm x 400mm 
; f ck = 30MPa 

p = 1200kN 

- l.ODL=14.0kN/m l.OLL=6.0kN/m 

1) A. B. 

2) 

3) 

4-2 

하효성
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3 ML= 
D22 

D25 

DlO@300, f ck= 27MPa , f y = 400MPa , 

Qd 

w = 3 kN/m 

D 

8 --LIn p· 

c A 

k=2.0 k= 1.0 

D E 

k 8.0m 

4- 3 

하효성
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5. 

6. s= 
1.0, 1.0 

1) 

2) T= 

0.4 0.57 0.73 

4-4 

1.0 4/3 2.0 

하효성
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l. Diaphragm 
mm 

rigid 
6000 

(2) E = 20‘5GPa 

(3) w = 

(4) 

"::00 H 194x150x6x9 

f d" ,V :{/d 4F 
A = 3901 mm2 

L‘l/ 3F I = 2.69x1Q7 mm4 
.:.::00 

T 
1:;1, ' 1' " ,1 \11 \ÿ 'l' 't \fd z r: (5) 

H 400x400x13x21 

A = 21870mm2 

I = 6.66x108 mm4 

5- 1 

하효성
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ß L 

KCI2012 f ck = 24 MPa, = 400 MPa, WD = 15 W L = 12 kN/ m , 

D22(As : 387 mm2
) , = 2x 1Q5 MPa 

2 

h=650 

| 

• 
, 0 

U) (kN/m) 

l111 1 1 1 1 111 1 1 1 1 1 1 
f f =9m 

fck =27 MPa, 

3. 

300 

2400 
,f 

A 

/ 5·025 
(3 -D25 + 2-D25 

3-025 

‘ 1000 f' 

5-2 

.. 000 

하효성
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4 

mm 

1) 2) 

A 

12000 

3) 

• 2000 

B 

5 ) 

(1) f)2 

(2) Rj, RMP H-2' R3, RM.J 

(3) 

P 

2 
@ A @ 

|.|l· 
fl/2 . fl/2 Q 

5-3 

하효성
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6.3m 24 m 

24000 

H H-. 

a 
@ 

H-' 

1.0 kN/m2 

5-4 

하효성
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1) 

2) 

5-5 

하효성
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l. 

l. : 

I 60m 

E 
t 

2 

-

3 

...L. 
7.0 

2.5 
: 2.0 kN/m2 

4. : 4.0m 

5. 

6-1 

하효성
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2. 

f ck = 24 MPa, = 400 MPa, D25(As : 507 mm2
) , DlO, 40mm, 

(1) 

Et 

(2) 

d’=63 

” 

• • 
2-025 

‘n 11 

8-025 
• • • • 
• • • • 

dt =587 

6-2 

하효성
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3 

-Z?8r 332 r -~32~J .8.8 

;Soo -107 0 480 /7jk·1682 

l' ' 1 
G2 .1 \.0 

I .. 
‘57.1 l\ / \ / r--~ -8.0 

* |, f 
• 

(1) Gl, G2, G3 

(2) G2 

6- 3 
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4. PD = 55kN, PL = 35 kN 

SM490 mm 

u 
‘ 
T 
l 
l 
l 
l 
l 

L-120X120X8 

T- 400 x 300 x • 4X26 

87.632.4 

6- 4 
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5. 

k3 1000 N/mm, k2 2000 N/mm 

(1) [K] 

(2) d3x , d4x 

(3 ) F 2x 

CD @ @ 

k1 k2 k3 
P=5000N 

6- 5 

하효성



107 4 

60 

4m 

4m 

20m l 4m ‘ 

- - - - f 
;(191 _’‘ ’ 

,/ > -lr 

+ 8m 

* 

6-6 
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하효성
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Φ

 × × ×     MPa

⦁    kNm ⦁    kNm

Φ    MPa    MPa    mm

⦁    

⦁  

 
 
   

하효성



하효성











PL 

   


 




     





하효성





  MPa   MPa   × 
MPa   mm

  MPa   × 
MPa   mm

  kN   kN

하효성



 

  

  



 

하효성



   MPa    MPa

 mm

 mm
 mm
 kNm

 kNm
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 

 ＝ ＋  ＝ ＋

 

      ＋

  

       

하효성



하효성







하효성



 









하효성
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





하효성





















하효성



  kNm

  MPa

하효성



하효성



하효성





하효성



하효성
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 

  


 

   



하효성
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

   

× ×    mm


하효성
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  MPa

하효성



  MPa

  MPa

하효성



하효성



   N



하효성



  mm   ×  Nmm

  MPa    MPa

하효성



하효성



하효성



하효성



  kN   MPa

  MPa

  MPa

  MPa

하효성



  kN   kN·m

  kN   kN·m

   kNm

  MPa Nmm

  MPa Nmm

하효성



하효성







  mm H × × ×  

  MPa

하효성



  ×  mm   × Nmm g msec

하효성


