An analytical study on the structural behavior of H shape column base
plates under axial loads and moments
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ABSTRACT : The purpose of this study is to investigate the behavior of H-shape column base plates subjected to axial loads
and moments. In this study. the behavior of H-shape column base plates is investigated using finite element analysis
method and an analytical modelingof the base plates is obtained. The variations of six test specimens include ratiosof axial
load, sizes of anchor bolts, and thicknesses of base plates. The experimental results are compared with the results from the
finite element analyses and those of the analytical modeling. Bearing pressures of base plates from the finite element
analyses are compared with those that are assumed in the design of the hase plates. From the results of the research, it is
observed that the initial stiffness and yield strengths in the analytical study are very similar to the experimental results.
And bearing pressures are concentrated under column section with thin base plates.

o 8ol MY LY WolaBdlol, Aged,

KEYWORDS : H shape column Base, Baseplate. Bearing Pressure

1.M B ofe] wie} AT} Ml ATEN ol aFeo|ES A%
& Goliia} gl Al olFojd g EaE A
ApzEe] FREAC A% e AT FoA] 7]Ee o gk #xe] A1E 187610 Baushingere] & +
Ao gl AL vuE A, o] &5 RHE Ao 1% Withey 9F Aston(1939)¢l| 93 o1+22}
T e Aol dig AFdde vl plEsith ditEoR 7} W Qi)
)% kel s o AZclES ZalE AAs ol “12]30 Meyerhof(1953)€ 2B AtEs 7z
of whi} Mo HAehe AHgE) IRMESY BEE 119 o Fof] gt Za2|EQ] A9 vl HlHste] FlHE T
13 2o A¥olekn 7Hote] wol~Zao|EE MA| g} st
o] ALY HA AFHG & &S /3 it BAAIRl 21 el xF o Ed] digt Ae e A+
1) obr A5 dstd A E =2d 0ig 2903 20059 109 31974 28z miEad E9) 39
(Tel:031-219-2494, Fax:053-950-6564, E-mail:¢jdens @ajou.ac.ky) = Ayt

2) 339, o) AN wa(silee@ajon.ac.kr)

shRUTESE =28 H17H 25(EA 755) 20054 48 217



IS
(==

rar

.OI

0>
H

A= olal =t Dewolf(1978) & F<
WA o] EQl FloEe tidled 19709] AES HAlsisie
B AISC 7159 W&ol k3l Aes %Eé‘k%t} AISC
Manual of Steel Construction® A7#(1973)¢l 7|&E]
ol AAMHE Tha b Se] EArES 01%11 UIEE
2 getal glon wo]xZdo|Eg ueo] SEE ) 71
sfo] gt om AAskz Weltt. Fling(1970)& 54
o|E RHIZH0|E9) Ho|&E A Bal slFo| HLH9]
o] ~ZH | B9 FAE dAsls WL A s,
Stockwell(1975)& HE7 715 o] ~Zo|ES 4
Alet of FdBA]e} 2] {EE AEE wyste dAHES
AAebeh. 1ol AmhE & S e BrsA] gL
o vk H?ﬂEHi 7] gEeltt. Dewolf, Fling 2
2|1 15 Wol2geo|ES A8 2T E b
HxgAlele] A5 ae-g nefdled AAWEE A

l\i\\l XietEd
\ i
' i

L | B0l g ome
T3 1. HolAZ0|E SHEo| JHYE X|S3n ERE 22
Arss Aomer A
=4 oy P
4, J \ 5‘) t /f"
Sk
‘kl{iij i 1} fo YT M t
Al \‘\L&
| - ah
3 SN R U
- by e - ~ . ‘ \‘ < j\
PR L N SRR EETETI A B RN L SN
N ‘\ : \?\\. . : \
RN RNy AR

218 st=z7zgs =27 A7 25(E

QKo FAu HAES FAd] e ol sBwls

o] AAANL a9 29 #o] YHIES Zoz 1= #H4
( MIN= e}l me}t dAlsks Wielnt, zhzte) A|ghs2e}
TEE 28(a),(b) () AFE ol AL (F)F &
E9 QIFE( p& Akt 4zbe] S wal g4ow
F¥epd theat ok

(a) eS%"éuﬁ
N, be
/, bD(H_D) 9}
=() (2)

e+ —d)
fo= e (5)
b (d=)
Ne—2+24)
T= " (6)
43

gle] HelM (9 A%l PAREA Qo] Wi
Hl 7 gk H(6)3 Aok A7 & AARE gEs)
=

kg elo] #Y 2 o ol 2B £
o o] ghe 44 m= mEes pe 5 ot

Boolpel BRe el RYES W HEY el
AES 2AEE Zolt), 2700 A%S Uehle HE

o 75%F) 2006 44



A o] Ankg Huom Aaja] ol (2004) ] HEZ
#E gt AldAY dele 18 39 2o % 1
A@Ae] F5HE eid AgAE o dE e g R o
g W7 REZ} FEEE A9 wo| A2 Erl dEE =
A2 HEat o PAEES] FA7)9 Ho| AZH o E T
g A2 AR HE 2 7158l I&tﬂ H 150X150X

360><360mm:—5 Ak%s oo TmlL Hﬂo1 LEY|E I
g ¢=87] 9@l 16mm, FABE FES fesh) §l
A0mm= AZEc} BAEES PEEe AE 7)E &
fol= 23EE neste] M20, M16 2 M12& AMgd)
vk HEZ F24%E 800mm 49Ae] 22E Hu~g
ol =glen] 4 30mmel B¢ 22beES siith

7 1AA 2eE

gare | AdAY | EE)(%)] delaZdelE | YHEE
SHA0-NOO | 0 | 360X360X40 | M20 (BEA)
SHAONTS | 15 | 360X360%40 | M16 (BEA)
SHAON25| 25 | 360X360X40 | M2 (BEA)
Wolo~ | SHIBENOO| 0 | 360X360X16 | M24 (6EA)
Zojole | SHIGNIS | 15 | 360X360X16 | M24 (BEA)
& 5| gHIENZ | 2 360X360X16 | M24 (BEA)

ot o2
_TE
o

dm i

o1

H- 150 X 150 X 10 X12

SECTION A-A'
13 3. AgAel 25

YN FaAvdl Agek 239 Wl UL AL

=20} QUlES g HEZF FZHH0| HSol| St SHME g
zAbe] flEl FEvl( NN )= A7 0%, 15%, 25%%

AgBAAE. N, =g, A01 HEA] FH85S ek

e el wE (ML OkN,  264.6kN,
431.2kNe]c},

Age o] TEAA HE
77 el Mg dotrat o} . 7&6* S
Al Wge s 59 on) F4Re] Agg Urhls 2
sha-wel S adze Jekd ootk 28 A3E

Aeeid SHAOAL M= %‘%1%_7} Ho] ~Z o] Exr}
Aoz o] 2] uliel] B71EEe] 5] 2 I
RES Bolth SHI6AEE Hlo] ~EwolEst lwe] U
wellA] e Lé%aﬂlolj} FEshe A RES Brh o
goiz Adale] AgE HolzEwclEe] FA%t IAEES]
el wel vk vepkend 07t SRk A o
aﬂ} tﬁ_ﬁ*:%ﬂﬁ Foloe Adke Helth a5 WA o
AdAst sl dzte] vlweA 7l=esich

Feassl e olgdlel HEY 7% el s
WA velaguolE AgeH £X T AR AgE ¢
O}MP silnt. ke e FoRel AgT} olx

Fello2ef AFeH & ket deldh Wielth 58 &
ﬂﬂlE Hulzga wol~Fdo|Er} o]AsE AS iNE

2

shzd f2lg ot fghetdid e vigkdeiEa

20,
%;
<
d5)
>
—
o
i)
o
ok
8
iiul
Y
o
o
or
¥
N
4r
1o,
Ho
rol
{io
>.



o™
o
gk
k=]
ol
¥

Lot A o] ARl RoBih Mol ageo] gt
HEA7182 SolE 848 ndlslgin d7lgEs &2
P& |28 32 I 8AE ARERIRIT) Wo|aZe]

Est 2adE AT Aol B TS Re TS B
& 5 9 ooty ated eRedy 22y o g
Foll= Ao AAsh A W H$ole e~ E4
o|ES] EE(uplift) Wael 8-S ¥A E3tl F 2= &
gadedol e 93 A7 PrE HolFa it
oy
Rt g
sy
.. ﬁ
12l 6. HjolASao|=2] aj
2 F2 ME Mt
EMIAS | gEA T
= a Q. o~ e ol o
¢ ara | (vpa)
Aol ~ZdolE | SHELL 181 2.067105| 03 | 352.8
PrlEE SOLID 45 | 2.06¢105| 03 | 3675
2aeE SOLID 45 | 2.06%104 | 0.167
aEgE LINK 10 | 2.06%104 | 0.167
H,72}87 | SHELL 181 2.06<105 | 0.3

220 s=u7xsts =27 Hi17A 25(52 75

Stress

F
y ‘Tangem

~

E
\ -

Elastic Plastic

22 7. 29| Bilinear stress-strain 4

e oollA meel] A89 o] ~ZHo|Es} PYAEE= I
77 7ol g4-249] bilinear RES #83licth

Tangent modulus @& AFAHY At el
o] ~Ewo|Ex E/20& AHEdon JABEE B/509 #
< ARkt vlsle] A7)e siMe] A7 F5aT AEA
& delx Blua JE AHE Ar)9sle] Be eaug
et 17 59 9 6 dlo]aZdclESL ASS &
ofE7] fal ARHoR i v Egun) Ads o?:_‘
Al BAEE )9} Hjo]AZdo|EY] FAE WSFE T
2dd slglon] bl me} ajM S Fedsieict

R ’i_’?i# T dAT SHE fAEEAs §
BE gldem pEL ollg sE wl $isle]
ANSYSe Multiple Load Step< ]%‘Hﬂ,\ﬁ o] HhE&
AlolEd wE o5 Fojals Wao
et Alolaiirt,

4. Analytical Modeling
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