(Y

VR
{

L e
(atered Loeds N wWmd load _

Sord ond bmeul:Z foressure

Te mpere-Ture ch &né,c. (reep é S)')ﬂ’lkc-f( ¢7£ Conere<e

Mement f‘%"-‘»'f”“a 79‘0*’”\‘ ( beam — column frmme)

beam .

Eystem
S/e,
Lestered /aa-J b ( but c‘zf"ﬁjm actim
— for foterad lood
Crober '
7£ > Fes 81y 474
Floo m
losd A colemn srarTYy (ead
e n exterver ond /o
/m[raJ ol soad Loternd [oad eere
' lood
= SHeetuand
N b L | ‘
7 4‘\—”&—'75-;3
l{ ‘\/ for oo loads
? i/ I ﬁ‘-;—l—ub&! ~
L L !
y b y !
ez S
o 7T Frer

pure srevit, (oad



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


39

De sign o £ Concrete members

If.&mﬁ +» ke ehesdeed

Slabg One way slabs - Heware, shear, defleti

+10p wey slobs - Flexwre, shear Cpunching shear)
& flec1vm

beams — . Flexwre, SAZA?”?, defleetiwm

colamng — . aAxed —~ —F/ezure P S/’mr

Wallyy —  ayiod — flexure (M-planc, put-of Plene ) shear
foun dativag - — flevure, shear, ,ow)a/»h? Sheor ;S0 bearmy
boatement woalls @ - —,f_/ﬁguﬁﬁ Cout- of fplane ) | shear

Miseellensous - STall ways ety

One W“)’ ' slabs

ﬂn/y gmrf‘f«?' load /8 Gmsidered
a giapot sled S s,,{,/,,go,’u.l by & sermea of besms

/@7@\ oon d girders
,________.______,,__.. B‘-"—_
— -
| [
\1 | !‘ . [[1
{ \ ' Lo
— - - e A
Tf /QL, /b, =2 -
= one ey sleb
S O e B0 s S e SO A

|

i

i
I

AN A A~ 8D 2



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


39—

Lopnd combmetons

WG, )

f o2l TF T ) A0 L +XnH T HL) 7““5—(4;— 0,,5;),@/
J = 2Dt r3w ool mAaSllrer $ or R)
L] = (20 S+ N0 E =+ (Ol 025
(J = 690+ (W o+ L6 (A H + H)
;) = o040 v ~0OE 08 (duHv T Hs )
F= flid Ho, Hy = (veriead , Forizontal ) Soik g hydreutic
T = Tewperstart &k Time c&hr:»/;g,e‘ . creep) oressers
Stength  Reduction  AocTor
C | _F/A%;rd» '/JLc,Snjo’ o Flexure - awisd deszn )

¢ A /’ Sprked e 4. =0003
<0 by @55,‘ ["——f
6.85 ,, P ressiom
o o
0\?0 b — —_——
0.6 6 o
Ten siey <.

A%

0?2 o.005 Se

_Sheor € Torsim ¢ = 095

Ceonerete mix design s#v-on7-f/;
T /_V')mlulus af

E.= 8500 Jfon (MPe) vz o +ECrPR)
g/ﬂﬁ’ffbf’?} ES = o0, OO0 (MP“)



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


%o

Lo pomTinuoes slebs

rtenery 2 AL/2% cpecificd 0 RET o KB C  Aor commling

deflectiv]
Top pa— /‘/) Tempersture he-bars
re-bari “ . vy C mMhmwam b&(”'/?/rwménf)
75 prevent &
[oeed 5%/4? i
i /%P W”'ﬁ"”'hé_ éak_{
i 7 bottem Mﬂ‘%érm} bevs
l
{
| 4 \ o twa M2t /6,
{ Y
F{ T S Y N R L ' ’ T"f e s ?5
. t“ E g " ,Q > (
U L~ Ve X,
15 5flom o

$= e7/ wnit teongth

- aE <
\ % . . 0B fere
C = o0.85fr oo b L= 1 m
T = /H‘Ag. A = a—rea,»‘f re-bars /434/ [ wrdeb of s/eb

Gy e - ejxwf""é"fw

C=T Ak = o 85 fue ol oo Lte
6,85k b
M= Ak - 1)

Gr, = Ma Solwe 4, (20d oo et )

4): . S


박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


[d-2) = 54 = d (es35d)

= o L
— 4 stabs, o/, 03,
& 7[? 0£35d s, e , 013, pi4, or 2/f

or 1h Combingtim

0.6 rE e o ev2O

i}

meni mum e Amefnmf' ﬁ

r~n /) < JO @\ h
Chede  deflection /m

]

L genered, /‘74 L 2 L/as Ceomnmeoes clebs) 3 Sansgied
deflectr  chedle

4
CTTTTY 4~ w £ E7 = effetw Stfhess Con bt smtted
ey ~em—g U 35« BT
< A Lo = Seywice loed
S /é/l@ﬁ, l/ so -
Apunda% temdirtrm # o (i) o WprTle
Sfor contrum, ( <con drmmad aecordng o design criters )

sled

= bbb Ll yry Ll
{ a > & s & @
N De 45 of  beams —-—[- becims  repsting o loed g
j/hftrs h&S.T‘ﬂ\} Llovk loads snd (aTerad lood
frome anblygis 7 resren ined
. L
—_—
PRI
mﬁ o T s |
| AR
Ends center
Top bars ,
-3-';7”“[ LW 1 £ H i tp { ‘—‘%Tv.‘._.; l r(-__‘%
1 / RS I
i sl (1 (1] ] |
j e,
é j / L éo*al_h {
} \ bars
. Shear



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


¥

Llex cerpd b<sign ot beom —  Fhe same 4o Slabs

/1 i
mro Bd Femtorsmen

Ly geners,  compressim re-bavs or€ wsed but, —he compressin burg
Lorot  Syndbearty offet  ehe Llesund  Stemph.  Thos,  the effect
ceen b /146[46“(4'4!.

Tengiem

e —bars rie role 42'_};' <o PypreSs i bors

Shueese »f- - cﬁucrr"""‘j;
Comprssin . - '
e bt Jredetornag o{ /’,7,77 Ferm Jo#cz:ﬁ"”) éz,mp )

Endy

, ,
4,?,5_ b-cah’*_(/ S > oeof (e 2.5x 27) 7o en Sure |le-Lor y/kf/o/'h;
. L etore cmsl,/»} 6 comereTe

- -  rader oo P (hsh B)
] | e M7 L”‘"J"ﬁ / '

o3 /

Sos 0,003

x

“h%hp (lowP)

MEmimwm  Slegupad  fepbyeement

F prda e Cnrnsewnrnc

/‘4 P Flexurd mukm?_ éﬁ/ﬂﬂ z Her

. PP
Mer 'M
| /\\—} f < PNM

= 5 ’[r

// Lompresiing

[T er

|

i

f

t ~Fen svn

5= b é


박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


<5

Afleyrrd /145,‘?4: 2t covter = T feam Secti Lown ’A—_; 9»9'—4

e,qﬁ.&&'mt( _ ﬁma—c i/_:[”/’

A—Jv‘aw‘t‘;g,a. af T Jem o/ag,'ga)

T— e
[e—

\ : - <.j.e,¢rr:»$¢ :7[ /4’5

—  nirage ef  duteti 7
ol o 7

— é/écrcos;‘v ef ( Shart Term Ltlections
/vnj Term

Shear Design

critiead Seetim

L\’T—" /S 7

L 777

VA V2 comtributin of concrete
1
L, . vl Y

‘ ; A — \/J = Contributism sf sheor

LE /—e/h-/rf‘k’-méan
i .

| d | Ve s L for bd

]é“‘ Dzsin shear foree

~
-~ -

/) Fhear maém} ongle = u¢° s <Sfemed

pdam | Ao et
L / g %_ Shear remtprcement
— ‘
; & )
=t
Vi =y = Ve TV, $ =0 7;(&44M)
. Avford
pesd U o= Ko pd 5= Aty
P Ve


박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


s,

)

&4

\m e

T 2D/ I Do

%}/ﬂ_.

;/JJ: 2 X /%r&walo 3 x Aea 07[0/0

Tn cose of g o Ple/y A (Avwn , S < dfa )

Shear  Fethforeement .
Couen WS
roncentrated /p;c{/h} /4‘(/: mn = 0, O b28 i ﬁlc,

{ ‘(/ { o (MPw)

\ bw. S Crm)

fo

l % SFD Leniform Grrengs ment
— sF choar pemtorement

wnitorm (oo cfrh}

Ty
| |

\\
L \ /ég’ﬁe Shesr remn érwmcﬁf

\} SFD

/DW;SQIAL maximan v
S shay remarament TS e X,

M- 9 B hear pe—bars

“Trueed - 2/3 ;/’ ’)Lﬁia AWC/ "lcr'u;h,)? cmp oCtR
meeh. ék, C/W[?o-.) h A J’bﬁanux st

—ADz:fZéur;M 0})@0& —_— r/\)é {/7, Z zé/z,/ l tonthioeas écam,\)

ol Sea 13 -941:4’ , deflectiim checle con by pmithed .
ﬁ']’l)-&’f‘"é{ /

A,L _<_ /é/’u(.o er é/cho Cém’?clfﬁ‘anv!')
Lhetl  crade widsh

L
E

f————_\_——-
|zl s |
Ly =



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


column design

/-2 Interact; D/‘agmm;

M=pe

M
or + ——’:‘I - ..)(‘c't_

-+ Srjf) T éoMf)'ef}'WI

— S$qn . Teasw)

‘ 6 = My
Cotaf —Z}— -+ ..-I—-— = 7{&'4
| -
A
71T

caser ) fet= Heu

M
AN PR £ . .
A = feu A feu X
%_
P ™~
-+ — = [
/awr e
’ / )
COMPK'“N‘T P//?”‘"f — o ‘Fau : o ig‘ - Lilz = OC('”
—~— /d
G A /\<’L+—M—-/ ey
Fonsr s e p fooy  Pax
/ e s
. ¥ o
“ //‘N /V)/M/My' balenced f:mzaf'
L b - r ~
ﬁwfmw \1 ’P,:: * /—;7:.,' =/


박홍근
텍스트 상자   
column design

박홍근
강조


Case 2

—ﬁ“*lizl

o Py Mo

L ~
i T = O (o)

. (fp‘:/w'e) %&%

/ kﬂ 2= fon balarcd pont

/70



for  Covrete columns

//- 4 Lntercctng  LP/aqrams
7\ Sham
2, Conrete 2 TU e = 0.063
- Ultrwete stength
Oesign T Comprasi M L lar
- STMW OM[QAT"&“/;V AQ/&D(&A /apr"!f Cbﬂﬁ(‘)
_ *ﬁu'(“'f Covsed 7 l Tensmy foihare
- sk ,7' Cduetide )
6 ™ 4
x P
‘ . ' Y
g, N f
oy & 7
SD/O(LV"? 57 E?ni{;‘»’rhh‘\ P"’ = & 2::} 51’47’/ 2
cenurete
, az ﬂ,C
L Eeu i 9‘53"/5 ’
/ S = - < = As'fse € ATA
< As | © QJC [ \;— =, P ¢ %
- N et s . Cc Cc = 2, g;‘{é éd&
Ar__fl__g £ N »
= - ‘ 7: _73 As '€g < ,AS’VQQ_
Stram Stess
&
P = Co+ & —7T5
~ CedZ -F) + & (f-4d7) + T3 (d-7)
proment Copaciy  w.nt The  Lentr of Fli Choss —Sectin
2. Moo et Axied [ood
Po = o0.854] (Ag,» - Az ) + ,)[9 As— D pure sl loao colan
ACC i a/en'tal' /Yiorm€h ?15
s alignmen 15 of columng
' Lyt campmﬁm of conereTe
N - mizelignment  of  remdforement

V4



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


;O

ra[W Q/Df?“ﬂ/ co lamns

¢,D,, = ﬂeg.f¢ [0‘851[2 (/43_ -Ase) + [{3 Ast J

?—; 0\'7-0 -

for  tred  columns

Py = B8 & [ oo2so] (s - Ase) + 1y Ase ]

i T

P=o.b5 -

ez=Me . aecidowtal ec:_mf‘n'u’?"},

A

[

J. Stren 5 “h Recluction ')éxa-fof +or columng

FPy 2 Pu  ord P T P

Pn - nommeal 5‘7‘)-\5/777’/9

Pu - wult’maTe CA/JP/{éJ) (oad

Ce Qé = 0.7~0.9 4 g,mh:«( toltmns  [AcCT) ¢= o.F~ 085 (KCT)

o.bs—~0g for  tied columns  (pery ¢ = b5 ~0B85 (ke
0.90 fuvy beoms  (AcE) P = 085 (keE)
TAe rlbscons ore

1) ¢ olurmiv 57’}6.‘7?"’;:) moyre 5’7‘)’0’3’7/7 ‘Zeffe”dﬁ & comé . 5‘7"}*5’?71“{1 )

Cwhich 5 pot relenble )
) The tunilare s—f colamn FI o much more brivle
L twarnng 7o pesple  omd Fovie - redip bt are Lt
¢ accowts o venems muctered  strenyth v relictr] :7;‘7
ana/y'ﬁcd ethod
Conshuction skt /2

o Prgms e ¢


박홍근
강조

박홍근
강조


V4

l/a,rz'a‘f ruvEs of Shen 7’7’/7 peductint qé.c-fa r ¢

KR ¢ 20} & [CZ 2el2  Aez 2g-1%

. 1 éu_(=0‘003
o
. [ —
£, & |
f\C 14}= aoombe  E= 200,00 M
57 ~ o2 (RowtiPe)
- FERNM
P /1 cortrik e &:‘”‘?”’””é +tled colemn

P=06.65  ( Gmp cmtrol)
Sl A 3%
Comp }u\:’.fm 5 Aa«.[MU«J fozh{'

—+run e I

A gmmﬂe ¢’— Aéj‘v 0.85 (FremnsTim )

Rej 7wy
I ‘

Tensim

ceomTrol

/ 2.~ £y ( < 0.002)
—~ § = 2.5%, (=o0.005) P =085 (Fen. corvod)

/ i

oL Deyrveativ 57E @Mfuﬁaﬁ?w; /1 ethod

Pes3 ~ P #4358

Eym/oéc (/=1



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


/12

Pl 4
NI

¢ 28E £

= 00} £7 = 4«3 /ES

Lompran contred

T teets

'f‘mm:fm[ Fo L ‘
¢=0. é&.m?
L o
L #=e3 //{’:"
’ |

K Gav/anccc’ /Oomf-

it e i

L
5

ﬁ %{' ar, 7
e,

T{I’)}I-V‘? ) \
S .
— ¥
Example # [ TSy 225 G t40le] zabe  Drtesctom dicymm 5 212
(rtied column)
,( oo J{
e womom -
T Czl%) j(j? 00 1Fa
Ey = 2x10° 16
ts0 — D25 (A= Lopmm?)
fer = 30 Mpa
- ) J

/%



박홍근
강조


sply uBissq v xipuaddy o gQGQ| o

{ v,,,/ L R S S \ N h) \ ._“0~ = 20 MPa \.
4!/ S V4 @ = 420 MPa . .
20 — /r//cu = 0.05>Ng \\ oq.vW\ v =0.75 ‘ N —
n /Al V4 \ U
~ < ~ /n/\
- = 0.04> AN L
N N AN / Y
s D f.=0"7
= EPPSN /- N 3 A o
P~JPe — IS /:f\ \\ N
15 =3 // AN ,O\
— /// \/ /\ ’ \ @/ . _
SUSLa o i , e o0 T
S 7N . 290 ‘
Dnm " Pg = O.OL._III \/ \\\/A/ \\ / // @?z \
M., g ~ . . - N/ \V// / \\// - 5“0\@0
o |£10 70\ Vd v N | fs = 0. w//\\ el®
< 0 Q' \ // /K N L \\\// =
/ . N\
s/ TN RO =0T
\ \.\\\\/ »A/ VA /r \\
Com _\\mmmwo: Ooqﬂqo__ma Eaﬂ v4 VK \VA elh = 1.00
5 \_U / | L /‘Jm*||wAllll .I.|.\|“ |||.||//A\\\
A e DT NS PN
Tension Controlled Limit ] N
d 4 \\II I~ l\V./\ / /// ///
\ | _— \\\ v..llnl'lll /
=== P N
e \ \ \ lllllll
oMy MPa
bh2

Note: The strength-reduction factors, ¢, are from ACI 318-02 Section 9.3.2.
They must be used with load combinations from Section 9.2.

Fig. A-10

n e



25

0651"5’) Ekamf’(—‘.%

EXGMPQ =2

Uy

/= 8,'a>(f‘a//7 loaded Columns

. e d
Tn-Terted » fuffaw 74»" axrid (ea

ond  biowiat bar)e(.kj

1%
(e ﬂ
@ ©1 s ©
4 o o
= > -
X °
e o jo0C

- (g : /)ewf-vw/ a;,")
@o_ mnj 374

St revn ﬁm&:‘tﬂf ~CrsS The

sectiug

#@n*‘eém

A PE rpx e ate ,Df::«.je"ﬁ"’?

Max

23


박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


™.

M

N g ‘/6 ol
/¢ Tee

. N,
& ~—
£ s
i S e N
m"‘\f\\ - .
-\\\ -»»\MN \«,‘_‘NN‘C - \"“'«-...M
- — . e
~—_7 e
e 2% -
%

100 = Cet+ oyt Csaw Co - T4, -

-

-7_}.‘5' A

M’b(: CC ‘%— + C_gi Au&‘ -+ ZTS{:JTB.::’

Ak‘a- |\4r)(&: CC ; + Z CS"JGXL‘

T i TS:AT%[

26

Cse = Ecgs;As: 4—((7./45;

7


박홍근
강조

박홍근
강조

박홍근
강조


24.

7 Detaids 07[ Lanjffucl,ha,( Re-bers

RN .
_ /?.a},uiml brea of pe-bers

- Bar s‘}oac,m}

bor
f/?h&lh;

- /enj th a./ /a./a :/9/1’&.

’_}_l(‘- \“‘ Deo or D13

Lomm (mnimam )

Z ) Dg’ta(‘;g,( of +/€ 66( rs

= Sheear (Resitomie

F Ve > 0.??5 Ve —— mmimum Tres Ve=0.82/40 ¢
C/cé—yf»/cm?}
Ve = pClVevis) V= Asdyd/s

- e bor spetms,
vertieed Spainy

;—Té S 160 rm horzemTd Spacrq

Crvss Tied

—  coaerelencondmementdor high Serimic Puvu

/&


박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조


Dezeids of tha for  columng
/- Do oor mambers < D32, 03 for > 038
AN verticel Spang < 14 ds
4.3 d=

+he least dmension

eroys—Tien

:7(!‘2 5°
/b © / > altenate
7

>150mm

SMab

S ’oo»c,«k—}

4
\ % gfw,.y\,}

_t—

Sleh

7


박홍근
강조


2/

Z

diemeTer

3. Ancherege = 45 O > 9

4. s;ov/;(,e : Copp splice 48 dsprt D 30

wejded  splice

v /n¢¢ham‘a/( S’,o/;“



박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조

박홍근
강조




