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ADUNIGLRIULARNTUNG 25x40 . LEINLNAN 4DB28 NvinlviAaan11=n138a% e
@”ﬁiugﬂfﬁmu@ =210 N.N./4H.° LA f, = 4,000 N.0./8N.°

20cm | 20 cm
- |«5cm i —| [« 5cm

| 7y 0.0018
| [ ) °

3 | 12.5 cm T

4DB28
Ad_____T S _L _X_

| 12.5 cm

] : [ - >
i L 10 cm c=30cm

Column Section Strain Condition

571 1. 903N 0AINULASTUA LA DU G LASLARN

LRIN AawnIe : &, = 0.003

WwaniEaw 1 g, = f,/E, = 4,000/ 2.04x10° = 0.002

cu

0.003




2. KUY LL%‘\‘IGL‘L!L‘H g ASULLSIAI

f = (r-;CUESO'CLC ~ 0.003 x 2.04 x10° 92> =30

= 510 n.n./an.® < [f,=4,000 n.n./au.° ]

3. KUIYLLSI LULHANSULLS IR

c—-d
’ —
fs T 8cuEs C

— 0.003x2.04 x10° 30-7.5
30

= 4,590 n.n./gu.® > [f,=4,000 nn./gN.° ]
o f=1,=4,000 n.n./zu.°

4. LS99R LUABUNSH

a = B,c = 0.85(30) = 25.5 4.

C = 0.85f’ab = 0.85(210)(25.5)(25)/1000 = 113.8

OK

NG




[~ P=Y
S. u,ie‘[uma ALl N

T = Af, = 2(6.16)(510)/1000 = 6.28 Fi%

T'= Alf!

2(6.16)(4000)/1000 = 49.28 Fiu

6. auqawaewﬁe
P =C+T-T = 113.8+49.28-6.28 = 156.8 it
M. = 113.8(20-25.5/2) + 6.28(20-7.5) + 49.28(20-7.5)

= 1,520 AW-4N. = 15.2 AU-LNHT

e = M/P_= 1520/156.8 = 9.7 U. -




Tension & Compression Failure
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Small Eccentricity Large Eccentricity

Largee — f, =1 wheneg =¢, =0.003 (tension failure)

Smalle — f;<f wheng =¢, =0.003 (compression failure)
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NIIUALUUauAD (Balanced failure)
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f = 6,120

/
cbd<

0.85f; abb(

= M, /P,

g, & NIDNNUABWNIAYNOALANTVHILNITEANA

Cu

gigm g, = 0.003

A €qy 4 = 6,120
T gy, tE, 6,120 +f,
a, = B1Cb

< fy

0.85f a,b + ALf — A_f,

E—a—b) n A;f;(b—d’) v A (d—h)
27 2 2 772
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Msuth uamsita lne s e,

Case1:e<e,

c My | Cp .
y b g
M< Mb \‘~\\ Scu

C>C, = g <g, = f <f,

y

Compression Failure

Case 2: e > ¢,

SDM

C<C, = & ~>¢

Tension Failure

— fS>fy




A (Aav o Jd - "
uNUNNf dusiuT (Interaction diagram)

P, = Nominal axial strength = 0.85f/ (A - A,)+f A,

SDM

M, = Nominal moment strength




A388190 12.2 181MI6R 30x50 N, LASNAAN 4DB28 NuAazyNAILHRIL

U AasTuusednaatrawnIn = 240 nn./7u.® uasiideAsIngaanan f, =

4,000 nN./AN.2 wﬁmimﬁ'lé’a%lam,a’]ﬁﬂmazﬁi'm°]

50 cm

»‘ <« 5¢cm 5

25N

1. amwauqamﬁu

= 0.003

8CU

e, = f,/ E; = 4000/2.04x10

= 0.002

6,120d
f +6,120

_ 6120%45 _ 2792cm

4,000 + 6,120




83 —>
f, = 4,000 n.n./9x.° R e

- £ —0.003
_ 0.003x2.04x106(27'2 5 g ls
27.2
—> ~<+—5cm
= 4,995 n.n./gn.> —> f. =4,000 nn./38.° |« -
K 45 cm

— 0.85(240)(30)(23.1)/1000 = 141.4 6w nf__
= 2(6.16)(4.0) = 49.28 Fiw

X M., P
= 2(6.16)(4.0) = 49.28 5w b oeTe

// > M

= C.,+C,—T = 1414 +49.28 —49.28 = 141.4 an

= 141.4(25 - 23.1/2) + 49.28(25 - 5) + 49.28(45-25)
= 3,873 AW-%4N. = 38.7 Au-LtNHS

= M/P, = 3,873/141.4 = 27.4 7. =




2. dnLAURlRYLsIIn F9aziindwiie e <e, N30 c>c,  LAan c = 30 .

a = 0.85(30) = 25.5 4.
C, = 0.85(240)(30)(25.5)/1,000 = 156.1 §1%

fo = 6,120(45-30)/30 = 3,060 n.n./Bd.2 < [f,=4,000 N.N./TN.]
OK

f's = 6,120(30-5)/30 = 5,250 n.n./wy.2 > [f =4,000 N.N./TN.?] NG
P A

nK

—h
Il

f, = 4,000 N.N./T4.2
P, = 156.1 + 4.0(12.32) - 3.06(12.32) = 167.7 G

M. = 156.1(25-25.5/2) + 4.0(12.32)(25-5)
+ 3.06(12.32)(45-25)

— 3,652 AW-TY. = 36.5 AW-LNUGI

e = 3,652/167.7 = 21.8 TU. < [e, = 27.4 DU ] R




3. 8117283URlAgUSIRe F99sLindwiie e > e, B30 c < c,

a = 0.85(20) = 17.0 TY.
C, = 0.85(240)(30)(17.0)/1000 = 104.0 1%
f, = f, = 4,000 N.NJ0.2 (lapfiuw)

f’

S

fy = f, = 4,000 N.N./BY .2

S

P, = 104.0 + 4.0(12.32) — 4.0(12.32) = 104.0 3

M. = 104.0(25-17/2) + 4.0(12.32)(25-5)
+ 4.0(12.32)(45-25)

— 3.687 AW-TY. = 36.9 AW-LNUGT

e = 3,687/104.0 = 35.5 TU. > [e, = 27.4 U]

P,

LRan ¢ = 20 UHN.

6,120(20-5)/20 = 4,725 nn./Bd.2 > [f,=4,000 N.N./TY.7] NG

eb ’¢’¥
.- Ay?(Mn, Pn
- L > M




4. Aamaziuusenuuuny Jsialudle e = 0 v30 o = o wag M, =0
Po = 0.85f bh + (As + A%) f,
— 0.85(0.24)(30)(50) + 4(6.16)(4.0) = 404.6 .
5. WeUUNUNNURFNNUEYaIN1AY
a¥199afiAn Mo, Py Sulnsdeulusunsuvieldnsadadunisslu Excel Tng

» wlniddguen ¢ naudfslifuvuiamtidnE®e h = 50 .

I @ 1 = o 2/ = 4
» LUAUN 2939 0 <c< Cp ATUIURNUVD 3. LLUULLN@\‘IF]’JUE]EJ ANak

Cb < € < h ATIUANNTD 2. WUULIBAAIUAL

A B C D E F G H

1 o a Cc fs fs' Pn Mn e
2 5 4.3 26 4000 0 -23 15.8 -67.9
3 10 8.5 52 4000 3060 40 28.2 69.7
4 15 12.8 78 4000 4000 78 34.2 43.9
5 20 17.0 104 4000 4000 104 36.9 35.4
6 25 21.3 130 4000 4000 130 38.4 29.5
7 27.2 23.1 141 4000 4000 141 38.7 27.4
8 30 25.5 156 3060 4000 168 36.5 21.8
9 35 29.8 182 1749 4000 210 32.6 15.5
10 40 34.0 208 765 4000 248 28.4 11.4
11 45 38.3 234 0 4000 283 23.6 8.3

12 50 42.5 260 -612 4000 317 18.1 5.7




Interaction Diagram
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Qq@ ao,] ﬂvfy U u °* ° Full compression
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Zero Tension

o)

1

Balanced failure

Axial load resistance, P,

Momentfesistance, M,

~
~

@ Full Tension

Tension limit

gs = 0.005




A2981991 12.3 9MnA981371 12.2 1@ 1mi1an 30x50 wu. La3uinan 4DB28 7iusazyia

uandlugy Aasiuunsdnvesraunin f =240 n.n./ou.2 Lasinaensnvaamdn f, = 4,000

=]

N.0./93.2 ININTUYAFIALYT

50 cm

v o

1A

50m—--4!<— —ﬂ

-
<« 5cm

30 cm

'

1. yanlaAulnuallufIR8199 12.2

A7 1 : Full Compression

Mn=0, P,=404.6 ton

209 3 : Balanced Failure

9

My =38.7 t-m, P, = 141.4 ton

2. ﬂmﬁ 6 : Full Tension
Pn = Asfy

= 4(6.16)(4.0) = 98.6 ton




3. ’aaq@ﬁ 2 : Zero Tension

ecu= 0.003
>y
A €s1 / A

+

5cm

45 cm

c=h=50cm

€s2 LJ

B

0.85f;
+50m

a=42.5cm

-

<t

| A

25 cm

45 cm

-
-

-
<

-
-
-«
<«
<«
————
P e —
<

-
-
-«
<

44 C32

a = pic = 0.85(50) = 42.5 cm
C. =085fcab

= 0.85(240)(42.5)(30)/1000 = 260.1 ton

f,o=¢fF, = O.OOSES% = 5508 > [f, = 4,000 ksc]

si

. fu = f, = 4,000 kg/cm?

5

f, = e.E, = 0003, = = 612 kglom?

s2

AunauTIULUIAS :

Pn — Cc + Cs1 + C52
= 260.1 +4.0(12.32) + 0.612(12.32)

= 316.9 ton

auna Ui soUAUdNaN TR :

My = 260.1(25 — 42.5/2) + 4.0(12.32)(25-5) — 0.612(12.32)(45-25)

= 1,810 t-cm = 18.1 t-m (@397 uLaT 12 feunailag Excel)




4. %m 4 : Tensile-Controlled Limit Lﬂ%ﬁ](ﬂ i &, = 0.003 WAz &, = 0.005

£.,= 0.003
cu 0.85f
— iy D
i S — c
Sivan ==
5cm =
(@)
(@)
<
Y s y > T
< y
&= 0.005
¢ = _fa g 0008x40 _ ag00

cw+6,  0.003+0.005

a = 0.85(16.9) = 14.4 2.

C. = 0.85(240)(30)(14.4)/1000 = 88.1 §.

fo = f, = 4,000 n.n./211.2 (lnedlew)




fs = 6,120(16.9-5)/16.9 = 4,309 nn./93.2 > [f, =4,000 n.n./23.7] NG

fs = f, = 4,000 n.n./a30.2

P, = 88.1 +4.0(12.32) — 4.0(12.32) = 88.1 ton

M, = 88.1(25 — 14.4/2) + 4.0(12.32)(25-5) + 4.0(12.32)(45-25)

= 3,939 t-cm = 354 t-m
5. asanrneqiiduaald
Pn (ton) M, (t-m)

(1) Full Compression 404.6 0
(2) Zero Tension 316.9 18.1
(3) Balanced Failure 141.4 38.7
(4) Tension-controlled Limit 88.1 39.4

(6) Full Tension -98.6 0
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5 : Pure Bending mlagnisus

6. AN
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(35.4, 88.1)

35.4
98.6 +388.1

X
98.6

> P,

X = 18.7

18.7 t-m

M

M, 4

Interaction Diagram
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A (Av d o Y,
U UYUIH N UTHTUMIBDNLUDY SDM

(I)Pn(max)

0.1f A,

wdaaninded @ oP, ., =0.850[0.85f (A —A )+, Ay]

(max)

waanihiea . OP, ., =0.800[0.85F/(A —A,)+f A,]

~J Sty ¢ = 0.75: t@1aaninden
¢ = 0.70 : td@1Uaanisen

0.70< ¢ <0.90

¢ =0.90 : NSAR LAY




Normalized Interaction Diagram
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SDM

IDDALUULENEUNDSULTIAINUKILAK P, = 200 A% wazluinnsnn M, = 30

A-LNAT WA £ =240 nn./9a.° uae f, = 4,000 nn./g3.°

511 an9rw1sm 30 X 50 7N,

P 200

u

A, f ~ 30x50x0.24

= 0.56

M 30x100

u

AT~ 30x50x50x0.24 = 017

MNURBYRE1WAT p, m = 0.65
pg = 0.65x0.85x0.24/4.0 = 0.033
A, = 0.033 x 30 x50 = 49.5 2.2

USE 8-DB28 (A, = 49.28 %4.2)

0.80

0.60

0.40

0.20

0.00

05 \ A
\ \\
%i‘)o o\

/

0.00 0.10 0.20




\Rantnandaan DB10 :

JegzRIRAnUaanaadliteaenin - 16 x 2.8

USE DB10 @ 0.30 &.

48 x 1

30 9N.

30 7.

A

A 4

50 7.

.0

44 .8 74N.

48 .

AIURAN

[ianeiw 8-DB28

wanUaan DB10 @ 0.30 &.
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M128190 12.5 988NLUULEITLRASNEBHIUaDNLHLEI L aIATSINESDISUIATEN

Usnn P, = 120 A% wazlatane M, = 12 Aw-LuA3 Avwe = 240 n.n./2w.2
uaz f, = 4,000 n.n./gu.°

3591 §09L88N2WIANUN LALUTENIURHIBLSILRAYN 140 N.0./%N.2:

Trial A, = P - 120(1000)

140 140

A09LADNABIEIA A, = 30 x 40 7. NN 1,200 2.2

= 857 cm?

P =P /¢ =120/0.7 = 171.43 ton

M =M /¢ =12/0.7 = 17.14 t-m

Qv

UszN1eAT v = 0.80 NNUHWANT N.12 ATWIATAIBIUNITINLADTHIN )69

= Pl 17143 (oo
A, 0.24x1200
- M 17.14x100 40

"7 fAh 0.24x1,200 x40

g
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Column strength interaction diagram. A 25 x 40 cm column is reinforced with 4DB28.
Concrete strength f', = 280 ksc and the steelyield strength f, = 4,000 ksc

Material Properties

E.] RC1&_InterDiagram, xls
Microsoft Excel Warkshest
U | 53KE

Steel Steel Dist. from
Layer Mo. Area biottom
A Wz
i i
1 1232.00 &0.00
2 1232.00 350.00
3
Factored Loads
FPu Mu
kM ki M-ha
1 1050 261
2 Jg2 206
3 1852 199

20cm  20cm
> [=5cm : - [ 9cm
: 12.5cm
S O D T § 1y
i
: 12.5 cm
|
I

h=40 cm
i = 28.00|MP3 E.= 25 045 WPa
f, = 100.00(MPa  E.= 200,000|MPa d'=5cm
fb = 1
b = 1 Uit d =35cm
1 English Compute
Rectangular Concrete Section . Interact:
Height H = 100.00] i @ Metric Theare
Wyidth B = 250.00|mm
Ps = 2.46%
Column Interaction Diagram
Units: KN, kN-M
$Pr
2637
2,500
2,000
1,500 1
1,000 1
500 -
. . = . . $M.,,
-3p0 -200 \mn J mu/ 200 300




WNAUBDNFII TN TSN

> AnNgdwnliin1sERse |, 209i@nAUTEezd09In99EnININ %

SDM
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