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Design of R.C.Members with General Shape Subjected to Biaxial Bending
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Moon, Seon-Mi  Lee, Jong-Kweon Lee, Byung-Hai

ABSTRACT

A computerized numerical method is presented for the design and/or the investigation of RC
members with general shape and material properties subjected to axial load and biaxial
bending moment, Slenderness effects can also be considered with the use of the moment
magnification factor, The method is based on the summation of stress result- ants on a
small area of the cross section which enables the determination of strength interaction
diagrams, load contours and moment-curvature relationships for the general section. Thus
the presented program HYCOL can be used as a direct tool for design and/or investigation
of RC members with general shape subjected to biaxial bending. The accuracy of program
HYCOL is established by comparison with experimental results.
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Ao Y-HYPL T o]FAXM(bilinear curve) F-& Wy 73} A}E ejych ¥
A3} FAL =Y A3 AHNMY SY-HYE M XJ|Z(initial slope), I S}
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3.2 28 FalE8 W= LY, c Yy oo
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A Hefol iy AH 287} o) $F3lc) Bhattacharyay?} LY} T8 e AHP[710,
Ramanurthy®} Hafeez Khano] 2&H 3} 43S UE 45719 LY 7158 ABISIAIT Ajgy) A
A A Agte] FAIH oz PAFHR] o} Hsuol AV ML) LY thhe] oiyd 10749
ANBA F 3WE, . Ddo oyt 11702] A PA F 20E vz B ARyt

vl 2o g <33 6)of, AP A E Do Yeht} glon, I stz 2w
Eoj ti3t Bl AL <KX Do), APA 4bo] i 31F A=Y 312 AL ¥ Dol A
Alglel glct. ¥la FAE AEd, Al TAREE ¢ 4 gl FAZ, 2 dFolN AA R
e 3N T2 HYCOLo] AA] 2583} #3138 e oo o e Az Z3ze 2
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(a) LY HH (b) C Y &t
<38 6 bja 29

Shepd”| Rasbeen| B2 | |dsh |G| &1 @l ehldo @i
L 2a 14-#3( 51.8(3,756| 3 [0.643|0.643| 6 4 (4.9 45
4bh 14-#3| 67.014,2006f 3 {1.53 (5.0 6 414.91 73

6b 14-#3) 58.0/4,000] 3 ]1.68 /6.5 6 4 14.9] 75.5
C 1c 22-#3| 51.8(3,662 4 (1.8 (3.0 6 4 (4.9] 59
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Test Results Analysis Results

Section|Speci Pn Mnx Mn Pn Mnx Mn
ehape. | maber | (kips)| (kipsin) | (kipezin) | (kips) | (kips~in) | (kips~in)
L %a |111.4| 716 | 7.6 |11.3| 70.35| 69.84

b [382] 190.8 | 584 (381 190.11| 56.57

6b |26.8| 1743 | 450 | 268 | 170.76 | 46.5

C lc 1108.31] 324.9 | 195.0 [108.3 | 311.38 | 176.18

4c ]107.28] 375.5 | 193.1 [107.2 | 367.6 | 174.2
< 2> 3t &5, 2UE PRt (A

200 200

P 180
test \ Mnx (test)

\\ - 160
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100 § HYCOL 140 \ Mny (test)
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[4)
(=}
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a 80
60
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o
& o

-100

N 40
-150 \ 20 r
P — 5 I N
300 -200 -100 0 100 200 300 400 (o} 40 80 120 160 200 240 280
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(a) &2 (b) sI=AH

<O¥ 7> AEA 4bo| ME=, 3I5AE
4. MA AdAF

4.1 2533 Folss W= ALY ooo xS A _

PCA notes[12) 9] 254 & = AZNY o dAlo] oyt o] 12,12} 12.28 HYCOLE AME-
st 2 MAST) AHs AAY A3l HYCOLS] zHs i PCAY] A} ZAslled, &
Y Aoz U Mo IAY T2 H A2 F& ¢ F AV dEo o] H2E
< A3 glo] Bt EY IS 4] FIF wj2AFlE AR opzl whde] 53¢ d
of R7E AFHYe2A o S HAV JHesichs Ax Rt 2y AAAy
e HAE A 7IEY 24 Y 4de] 2T wiZATE B9t dEEelARE & 22
Il S 4ol 2FATIA] ¢ 298 w2 S AR EA F oo et & o FE
& dATL ol FA £ A=F gk 4z oA whd Ryt HYCOLS AHF A2t vz}
<E Dol veh}glon, Zhzte] wiZ Hefo] AL JAxel a3 AA 35 EWES o] <Y
8>o) A4 u]a2 ¥},
ola] 12,1 Pyu= 1200 kips, M= 1800 ft-kips, My= 750 ft-kips, f.’= 4 ksi, f,= 60 ksi
ofl#] 12,2 P,u= 1700 kips, My= 2900 ft-kips, M= 1200 ft-kips, f; ' = 4 ksi, fy= 60 ksi

PCA_notes Design by HYCOL Design by HYCOL
oA 12.1 uniformly distributed
section C ]
(36inx36in) L h
210 in x-di . A0 in x-di . #10 in wdi .
7818 in x-direction | 7418 in y-direction 19418 in ¥-direction
AN 2+ 24 #10 24 #10 20 #10

(a) o™ 12.1
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PCA notes Design by HYCOL
oflAll 12.2 uni formly distributed
P""'.' It"' o
L - » -
section L p ]
(32inx48in) ! ) t :
s ] F ]
o A1 in vedirecti
§itt in y-direction | §8lt in -dirscHsy
AN I 30 #11 28 #11
{b) OiAl 12.2
<E P HA H
45 607 —
q ——

MEN e e e
< pcasHvcoL| B PCA
230 I~ —— ¥ 40 ——
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8 2 \ﬁ\ g 30
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> 15 > 20 2
[~ & =
210 = = 0 \

5

0 ————————————— \¥ 0 ———— ﬁ.\
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(a) ofR 12.1 (b) OflA 12.2

<38 8 &= =419 dHl2

4.2 7@ ooio MA
g 99 78 Wi E I FolA HA AL UFHshe=A] HEYCE TINEL UH
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Case 1 P,=450t, My =180 tm , M, =45 tn
Case 2 P, =450 t, My = 247.5 to, M, = -135 tn
350
—
4L 60 cm ﬁ|'r30cm/]lr 300 —— Mnx
stiups D13 1 250 / Mry
rru L J . —
P —rp b %em  E /
.t S > 200
4 - 5 /
main bars wy S 150
42 D25 —/ 9 60 cm z /
X J = 100 s
p L d /
- *+— 50
b J30cm o
asd s o - 0 4E-05 B8E-05 0.00012 0.00016 0.0002
curvature (1/cm)
<13 9 78 o 24 Qg 10> ZHE-ZE ) M (casel)

- 146 -



Mny (tm)
(=)

250

2001
1501
100

case 1

case 2

50

\

X,
—
AN

-60

N

-100

AN

-150

A

=200

-250

(a)

800 -600 -400 -200 O

Mnx (tm)

200 400 600 800

=643td wie] FHA

3000

300

2001

case 1
Ipha=76(deg)

100

Mny (tm)
(=)

-100

-2001

{P=0(

—

A

——
P=643

——
P=1300

N
R

—_
P=2000

case 2

alpha=-61 4(deg

Mnx (tm)

-300
~1000-800 -600 -400-200 0O 200 400 600 800

(b) Z7 c}E P.of Wit 5AHE
a3 11> sIEAN

J ~— —
zsoof“—\l Mne 2500 A el
\ \\ Moy / X .
2000 —— 2000 N
= \ \.\ Teq. Mnx ) / \ req. Mnx
< 1500 —a = 1500 —
a ‘X \ req.Mny | Q. J \ req. Mny '
1000 1000
500 } } 500 i L
00 50 100 180 200 250 300 350 %00-200-100 0 160 200 360 400 530 600 700
Mnx or Mny (tm) Mnx or Mny (tm)
(a) casel (b) case 2
<8 12> M3 =M
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o ey A2 iﬁEIE FAE ANY 4+ e AREH =
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