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Risk Return Impor tance Load Conver ted

category period, T factor, I, factor load factor
Super high-rise 1.05 1.43
KBC S, | 1 1.30
2016 I 100-year 0.95 1.3 117
Il 0.9 1.05

Risk Return Return period % Conver ted

category period, T conversion d load factor
Y 3,000-year 1.74 1.48
I11 1,700-year 1.60 1.36
ASCE 7-16 I 700-year 1.40 0.85 1.19
| 300-year 1.22 1.03
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Base shear (kN)
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O 48. S5t STUMEAT Apll HE =2 Adsy
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Overstrength factor, Q Ductility, u
(strength at collapse start (displacement at collapse start
/yield strength) /yield displacement)
KBC 2016 25 5
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Ry= 1 1.73 2.29
Ry= 2 2.33 4.76
Ry= 3 2.63 5.83
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Load(kN)

Load(kN)
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Force [kN]
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27|72k 500~900 A0l CHall HIEHY MAE SIEE o
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cajelof A HMA|BHE HIER (fEMA
8k KDS 41:20220| M= %9-
olol 9z 2 AAHT|Eo| we A

Hel

|5FE = ASCE 7-162F =Li KBC 20162| Zst&<2| X di7|

a1:2022)0|2 2 ofof F MAHIRS. EE Erl=

= 42 uDeRS. 2H MATIFE = Fseiof
Meiolzbe MAlgto =M 2H AA | 2| ol A2l

E 6. KDS 41:20222} ASCE 7-162| 5004 AeiF7| SstEoll Cfsh 2 H| W
Risk Return Impor tance P’ Conver ted
category period, T factor, I, 0 load factor
KDS Super Shlglh—r ise 1 .105 1 2)8
41:2022 . - 1 .
(Dra?t) I S00-year 0.95 0 0.90
11 0.9 0.81
Risk Return Return period I Conver ted
category period, T conversion d load factor
v 3,000-year 1.31 1.1
11 1,700-year 1.21 1.03
ASCE 7-16 [ 700-year 1.06 0.85 0.90
| 300-year 0.92 0.78
I 7. KDS 41:20222F ASCE 7-162| ALBM M EstE AMei7|ztol st &M Hlw
ASCE 7-16 KDS 41:2021
. Conver ted Return period Conver ted
Return period Vil Veoo load factor |(Corresponding) Vi Veoo load factor
- 1 0.50 0.25
10 0.68 0.40 10 0.66 0.44
25 0.76 0.49 15 0.70" 0.49
50 0.81 0.56 30 0.76" 0.57
100 0.87 0.64 50 0.80 0.64

“Calculated from the following conversion equation for 500-year return period wind speed

in KDS 41:2021.
Vil Vago = 0.465 + 0.0861n(7)
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[ Wind hazard levels ] [ Performance levels and criteria ]

Serviceability level

| - ~
! . Peak acceleration for
1-year return period S
office or residential (ISO 10137)
- A
, 1 \
Non-structural el t
[ 10~30-year return period ] onl i h C. Iemen
Drift limit: H /650
- \ J
, { \
[ 50 — ] Non-structural element
i i L Drift timit: H / 500
- \, /
, g \
. Non-structural element
100-year return period it i
Dxift limit: H /250
o p J
U Strength level J\l_
-
F & drift:
[ 150~300-year return period ] g i _—
shall not exceed vield limit
P L.
7

b 4 Force: resonant component may )
exceed vield lLimit
Drift: not severe damage
(damage control level)
\_ -wall 0.75%, frame: 1.5% J

[ 500~900-year return period ]

T8 62. KDS 41:202201 e MH57|8 LHSMA 7|2t A
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8. g7V UFdAS

A%t 31871%

Controlled by flexure

Non-seismic section and controlled by flexure

. Acceptance criteria . Acceptance criteria
Conditions . ] Conditions ) .
(plastic rotation) (plastic rotation)
Applied . . . Applied .
- Immediate Damage Longitudinal Immediate Damage
Detailing shear force ) shear force
a occupancy control reinforcement?® b occupancy control
ratio ratio
Seismic <0.25 1% 1.75% -0 <0.25 0.5% 1.25%
>0.5 0.5% 1.25% o >0.5 0.15% 0.575%
Non-seismi <0.25 0.6% 1.3% =05 <0.25 0.5% 0.75%
c >0.5 0.5% 0.75% - >0.5 0.15% 0.325%
Diagonally Seismic section and controlled by flexure
- 0.6% 1.8% o
reinforced ° ° Conditions Acceptance criteria
Controlled by shear (plastic rotation)
iteri Applied
Conditions Acceptance criteria Longitudinal PP Immediate Damage
(chord rotation) . . | shear force
- reinforcement b occupancy control
Applied I diat D ratio
mmediate amage
Detailing | shear force 8 -0 <0.25 1% 1.75%
tio® occupancy control = >0.5 0.5% 1.25%
rati
Seiom <0.25 0.6% 1.3% ~05 =025 0.5% 1.25%
- 0Oy 0y
eIsmic =0.5 0.5% 1.05% =0.5 0.5% 1%
Non-seismi <0.25 0.6% 0.8% Controlled by shear _
o =05 0.4% 0.55% Conditions A;:ceptance crlter)la
a - . - plastic rotation
t
Applied shear force ratio is calculated by V/+/f,t,l, . . Immediate Damage
(AIK, 2019). V is shear force from nonlinear analysis. Stirrup spacing occupancy control
Linear interpolation between values shall be permitted. <d/? 0.15% 0.575%
>d/2 0.15% 0.325%
ALongitudinal reinforcement ratio is calculated by

(p— 1)/ ppy (AIK, 2019)19.
PApplied shear force ratio is calculated by V/+\/f.,.t 1

ck Yw'w
(AIK, 2019).
Linear interpolation between values shall be permitted.

IV is shear force from nonlinear analysis.

S 7[E 1A AolM A dsT|E WR-LE S' A JtolE2tel & E5HS PSD 7|EH AZHo]
g 235t Mol tigk M AFE S AlZold S5tE MU S £ - 2E. =7 dFoMeE A
ST EI|E0M HAlStE S2e PSDE 7oz S AZHo|H 5158 S5 2 YHsINS. dME 1
SH=o 27 Y ZotSoll vl S ztetekol| ol 2 deg W, H|EE SotE2 de FAEY
T S Lo YUY SotE, SHAYY SotE, vISEH FcE M 24 43 FEAHOIX| ¢ =2
SEEAE 21 2lon, Aoz FHek FotE2 AU SotE H v|ISEH IFskEa LAt
X2 oM S| AhtEATF MREE A2 ofn], S zwte IS5t HISEH FSE2 ME =2 dEE
£ 7t wEtM AlZholE M Al Ml ME2o| HEtEAE na{sh AlZholz M g ol Jigo| SRe. 3
A AZoME 2t 1,2% Aol sHE SSAHY COIEHHO|AE HIESRE 2zt Fwetziel duATE &
M, Sehekztel A E e AlZiold F5tE MY HHES e

Il Alzrold YA X(¢) =
Z9s 29 P 5
ZYs E5E AEA ()
ENUYS F3E AHA:
HISTYE Z5E A
ENZ-6|SY AENS T /a2

hi
= EXT(t)




o{7IM, S HE 2 UEE st52 P e (SLE E5tS PSDE 5 PSDEFH F, 22 A H|EE
23S PSDE SSHELZFH YY), f& Fu=s, 6o HWH /Ad2(02n), p= S7IEE, G HS
Z8AT, o BAE2HAST, Ao 7ESTYUHA, s HAES, S= 252 P (= 7[FE2 Karman
245 PSD ARR), Ix(f)I*E B ol=olEA 8%, z& AMSRRES 0|, hE SE0|, e HEEO,
ke SXZ-H| 58 S5tEel ddg n2E stEAs.
» Along-wind » Torsional-wind = Along-wind + Across-wind
B E
=] =
E E
- :
z H
£ :
8 8
= 2
& &
(a) (b)
(b) HIEE Zsts0| =oiel =zt
2 12SHX| 2t MMk AlZhole SHES0llA
CLE ghek stE2ol z|tigtol ot B8

Ratio to maximum load

(@)

* Along-wind

= Torsional-wind « Along-wind « Across-wind

1.0 =
0.8 b % alare YRS =
BRAEN PR 0703 £
bdin T g E
0.6 A, S 8
0.4 ol g e, PG R g
y e
02 o ] g
00} . w2 &
0 200 400 600 800 1000
Number (b) Number
(a) S=lzteteto| ol =7t (b) HIEE Est&0| el =7t
08 64 SHZ-HSE SotSol dtd S 125to| AT AlZholH SHE S0l A
gk ek kS0l Foiel =zholM el ofE Wk stEo| z|oigtoll thEt HIE
800
700 4
2
= 500 A
5 400 -
£ 3004
= 2007 Generated time history
100:4 ——— KBC mean + background
0 T T T T T T T
0 100 200 300 400 500 600 700 800
() Time (sec)
2.0E+6
E 1.0E+6
=
2 0.0E+0
% -1.OE+6 :
L e e — Generated time history —
——— KBC background
-2.0E+6 T T T T T T T
0 100 200 300 400 500 600 700 800
(b) Time (sec)
1.5E+5
BOWOESS
é 5.0E+4 4
E
% 0.0E+0 1
£ 5064
. —— Generated time history
_15EsS i ‘ ‘ ‘ - K.B"C backgro?nd
0 100 200 300 400 500 600 700 800
(c) Time (sec)
a8 65. &S Dt SotEel Ml werMdEol AlZtoly IF5tE MY 2zt
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3XPAE =947 7|2H(Harbin Institute of Technology) oA 1}

[ ]
[
T
O
(ep)
£

/i
1o
:.“:
Jﬁ
0x
or

>
ook
X%
1

F E7 M5 MEe 4. JFN WUz A8
) Sl UHPCOl MALE EIHSH Colored UHPCS] UIE7 M52 AEE S AZHoM che oz 2l
M5 6@ st Yy ZI2|E WY, P WIS SYE A xoM UEH M5 A2 Y
% A5 B|WBIAS. UHPCOl A4S EIISH Colored UHPCSF it UHPCRle] Txoistat Mse SAbsi Uil
S
%; g BUHPC WUHPC L 0.9
- \
%0 o @) [Average value (mm)] | 0.8
_ 18 3 8 - 07
2 14 -
~ 12 3 : < = I
310 54 es (2 [%4 %
x 10 = 4 i . . g
& 8 4 [5.6] o i g ¢ [o03 ™
61 8 8 L 0.2
= 0.1
2 : xp@ xSC xp@ ; xp@ xSC xpe ’
0 T T T T T T T 0
20 20 30 20 20 30 [mm]
0.79 0.79 1.18 0.79 0.79 1.18 [in]
Specimen thickness
12 66. Colored UHPC2t & HF UHPC H|w
UHPCOt Bttt miol et D% labd HE MEeS Sueh AR, UHPC wLol shzet wdoll blstof o
S48 UEH M52 Wilsts HoR UENd. S3l sugtel A9 AN mayt wMsto ofp] xmze
2 ZOXIE v, UWPCE P Rol ERE FAMH 5D Aol LIERLLR ergtm AAE gelel welvt #
M3 Wors. Wk UHC sii@e D% u|atdol o/sh £ FolT | Rl Mol LK 27| e
of Fhaflol ol 2%t WS WX G £ USS el
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o ==
Specimen Specimen
BUHPC-10-1 WUHPC-10-1
BUHPC-20-1 WUHPC-20-1
BUHPC-30-1 No damaged WUHPC-30-1 o No damaged
GH-G MK-G
Granite Granite

UHPC sl ol e Spalling 2&toll HisiME BlW 24 S ZIASAZ. i
EdElE XM F 2ol A2n{, UHPCe| =7t wstol w2t sid sjHel &4 HX HaT
o

wh2bA UHPC s el =M 7F Spalling EEE HBEANE SRe olgds &l

2 2000 -3 g
S - BUHPC WUHPC [ B
, 1500 = [Avg. area i
~ 7 loss (mm?)] Lied -2 ~
1000 = [466] [ 1.5
& s00 - 3331 [223] [333] [230] -l o~
§ i - 0.5 o
v 0 - b, ;‘r g o -0 ‘\\D
_ ; =
% 1000 o ;: ; |,
2 2000 Ap< o X =
S 3000 4 W ::: : -4 3
& 4000 J[2472] [ [2852] Pl - 6 <
5000 - 2 - -8
6000 - ! e
o 7000 5 b —
S 8000 3 G615 : [6289] --12 8
%, 9000 T T T T 1 &
10 20 30 10 20 30[mm]
039 079 118 039 079 1.18[in]

Specimen thickness
a3 67. UHPC Td Sofl 2 Spalling H|1
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FIH 22 UHPCOll == ZM7(Steel fiber)2l &I F4 UXE gt & 7K SHS MAMS.
UHPCE Al 522 uirol EMM3IT, 9/f Sols ZARIL BREX 22 UPCE ARBSIIN 2% 2y
Fob =&l 02 2lal FAHE HPCE ol3Z Z=(Acrylic mold)oll ERMSHO]
|
=

U
et 2o, ol 38 EEE AFSstE Aol HlsHA UHPCE Ml 522
(o)

Top layer w/o steel fiber

Core layer w/ steel fiber

Bottom layer w/o steel fiber
(a) Additional layer(s) without steel fibers

(b) Use of acrylic mold

a8 68. UHPC Zel7el &2t F4f SX[E 2/eh Aot WY
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Foundation . )
, , Journal |Sung—-Woo Moon; Institute
Connections Using l-Seung Yan
Combo-Type 9 9
Mechanical Splices
Engineering Review
of ASCE 7-16 American
Wind-Load Journal of Hamidreza Society of
2 Provisions and Structural T 146(6) o= Y SCIE 20200330 | 0733-9445 | 100%
) . , Alinejad Civil
Wind Effect on Tall|[Engineering :
Engineers
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Buildings
Behavior of Advances
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temperature and N Kang
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Performance based
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Loads .
Performance—based ) Hlam.|dreza The Wind
wind design Wind and Alinejad; Thomas Engineerin
7 g H.-K. Kang; 32 |CHstal= g . SCIE 20211228 | 1226-6116 | 100%
framework proposal| Structures g Institute
o Seung-Yong
for tall buildings of Korea
Jeong
KBC 2016 E5t52l| .\ 4 = - = - s
sSt=EE3sH 48T S8, = st=2E335t
8 | 4™ olsf ¥ “fi av 23 oz |EEE H|SCIE 20190626 | 1226-7872 | 100%
- =28 sto| =2 Xt 3|
TEASMS ME
SUe nE A=
MAE st LS | SIEHESSE| 8T WSS, = st=E23e
5ho] - %
9 Z5t= o)z ol | 8= sta| = 1 23 |cfstal= 3l H|SCIE 20190923 1226-7872 | 100%
AT
ESUHEQ o a s
st=Z33st stz st
10 | SAzee E5t5 ?jfmxl 358 23 |diztel= ;‘l; HISCIE 20190713 | 1226-7872 | 100%
A._|'7g [ |
Mg S S6t simz st simz s
11 15 AEe Elf;;ﬁ Aol 28T | 24 |distel=| T ;Oﬁ H|SCIE 20200927 | 1226-7872 | 100%
B 5 MY T
L L Rp— 58, smzas
12 A A et v|ERY oo sto| =2 R 25 |tfstol= (=S H|SCIE 20210325 | 1226-7872 | 100%
=28 ~ 3|
ok s; Us T




H

=

ol
=<

O =i

i i | ) T ) T L
0 ol ol ol | o ol | @ | o ol | @ | o nr o
i od od Tod Tod Tod Tod Tod Tod Tod Tod o Tod
o o o o o o o o o o o
d) K| < K- | KE Ofl + + i+ i+ i+ + + = | <F | F | < o Of
R| = | | g X | " T T | ¥ |F|FT|FT|FT|FT|FT|3|3 |3 o B3
— o — To] To] N~ N~ © < [92) [92) < [92) [92) [92) < [ep) < [ep) < N~ Te)
< [ — al al o o [ o o o o o o o o — — — o o\ Ql
m_._._ (@) o © [Ce] N~ N~ [ee] — — — — — — — — Te) Te) Te) — — [ee)
o — o o o o o — — — — — — — — o o o — — o
(o)) (o)) o o o o o o o o o o o o o — — — — — —
| - — N N N N N N N N N N N N I Ql Ql Ql N [N [N
L.=._ o o o o o o o o o o o o o o o o o o o o o
o [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] [a\] (V) (V)
=
K i+ o i+ 30| Mo = | X | 81 | o T | B o o
i B u| B T | ol | ® | <D ol 0| X 0 <o
il ~NO m N ol ol X0 <l KO X0 o ol od K0
10
[Z8e]
o) - = o = c
c8 | ¥ & | ~ w8 o | BE c
S S5 I 25 1| o | o o u__. o N WW oo
= 555 ZRe} T m H — | ob RO = o 2
= m C = m_ - m T ®r ol N ~ holi= T @
W oG o< | ™ ur W | 2 R fw) | ort 22 S8
7 S50l Ko 52 N | x| B o gt | 308 BB, | oo
=l Ooul| == % E <l | =0 ™ o= e 3l I c |
M cg o B= = DE | - m o 7 o0l So
[e) ST = S o m _ X0 il |Eo 7._Nro |_.._I ml o|~.__A| OB w B4 =]
= =Y 3 e e o | T | Ko orgy | I %_Aﬂ S28| S5
i ol 359 ° 222 || | Mo | Ha Ko | =% | 5% 2| 2§
3 I £330 o se2 |ma | My Rkl | W Ko Mo | oode | 88| 2¢
L = Lag = 28 |FI=| ko oort- | . of | Kiio a | W | Yo 5o 0%
oll r o— M O > N R— | B IH | Huko = 31 | oo =0
31 T2 ga ol | <0or b | ™o | oy 0% | Wy | i o 5
o =S5 o Qo gl | 7w %m 0% | Ry b | m_ | T eS| <
J S T | o il | o1 i - B | T £5 e}
- 23 85 |z |MoF dm | i 0| T | B sI7| 53
gl Swc| o c3 = Ko = =3 o H WiE" ) RO O R
N 2SS Ho g2 A R T ge” >° S
1o SN = |3 ™ aolm | <| o . | 8
ul 07 > W0 ST 3l _ s o N o W M 20 =T
20 % _Q 0 -2 ~ I3 K. ud i = 0 Nw O
S | o < R0 0”@ = |2 <& O5
£=2 Tl = =
iy iy S LB LT I ) W os| 2551, S.3
K K o] O SPL T [WT ol TF [l T ol T Kl Cn=—18 BT
T iiol T ilo} = c2 .G e i e i K — SLoNEcc=
_ E> m_.nm B 050 g dJol 4 fol <fu ol <ju  fioT <fu ~ fiol <fu g W | e © sSlS s 2w
&) S w_OmET = o o T GRUIB gl oy W37 gl or gl T T3 6T T8 T T 5539 0% 2%
o RN i RN R R aah= [TIAR [TIAR ool T oo 1] 1 sy 1 iy 2 olQ= § =
_ p Q0o il OOk ojuoH ORI oju oK ofu oK N — o7 [ = g — C 8L LEY
ol o __ ﬁ_r__l_,o_- Og%ﬂBC_le.l.__le.l._ _._I_Ll.l._ Ll.l.__le.l._ OEHOEM_._._._O_._._M_._._._ c o0 Oy o O
o K{ 1o K{ ol NS e o TN TN LTEN VAN VAN N T3\ ] 70T | T 7T oEINCS Qe
ol T of i RTEH™ <M S525,205a
- 0 Mo Y 20858 o Mo e o o Mmoo ml 525020228
rirHON rrio3 — Mcm T ol [l ol ol N ol N el e :._| 0558 ZSu 3
ol ol =8| & & | Q| & Bl B | B i=fele! ° =
iof _
I N 0 @ | o S ISCH el = |2 & Y

_65_




[7l&X d=t]

O XA A (S5, AgAeh oF, CIXel, AE, 74, AES, T2IY)
= i =2 == -
_ RARA S 28 ks S5 ag
U g 2w 7ol
=T (A ==zt 71%) sav | sag |e@ws | SEd | smu |smes | 0| off
REGTED
_ _ T AFSHS 10-2019-
= _J1= FstE | skol LEE %
1 S5 |PC 2715 HEke deel®)| T, 7 20190529| ot 100%
2R
EERE
ESNEN
N 5 i - 10-2020~
2 E5 |HZ 7|H4 o|2F |tshal= | X|L{0{™, (20200206 100%
oS 0014278
Metyst
mAreHE
=gt
RETES
1A 210l PO niie 10-2021
Es T TTe Y 5hol 24} 3 h %
3 =3 A2 fstol= _EEh 120210706| (1camng 100%
()=
o2
RETES
PC 28128 HaT DA 10-2021-
4 E3 2 0| 0|5t PC|CHStRl=| 3Tk (20210706 0088705 100%
so= Yot 7x (F) 72
Yo 2
EERE
ESYEIN
AF=A
, ] ] 10-2141
5 | =8 |m=a2 74l olgT |HEal= xlLofd, |20200730| 107214181 1009
< 02
Mecyst
DA
2{ch
O MdA Z[&/AYM(MLM) /X &/ Mof HiA
s 72 82 T2 | MA FMYN/ | wel Uz
S (MA 7| EAEA/RIE A | (AR | KB/ "y | TS S =e He
2 AT HmolAN o7 2 T
KDS 41 12 00 : e =
ds70dh WEMAT | ME=SEs
1 MA 7= AT 2021 202014 0f & | iHs ﬁlxr 2022 ZEW .
= . Al HETEIIZE (KDS 41 12 00 :
HE=E MAsIE
2021)2| p. 1060l HrAoi|H

_66_



K

= R
= 3
_|_.._ —
a! . % 10 Ko < ME
ol Wag = 0 0o N
g S A T W a T N gy ¥ 30 30
. m S 2 Za%h % FRT owme wS oM P
u uA:.._.._ i o E o ~ uuu_hu Kl IH _u/_”_ ol © oF <f o Jjo W 0 A| q =
= 3 e T Doz NS JFW ™ @ o F T oo
S ohu oy o Ko M o < on ] W = H =
ol WH M._W K W <l D Ko ul = ul o ™ o = X0 QMo o ~ FHH
Hwo™ dsS SWS L W ATy R Wy g KM
s Ny P E N DT N K o Nl =g BN T 5w
(@] —_ __o._ - - _u__.o D H_|_ — __A_O .A_._._._ L DN o = g A_l n S
~ _”__.E o= o u ok X — = _LQ ~ = I | — = —_ lr._
oo™k ou * S ST N OO HNE =@ @ Y W
Ehom W=w M __o;uex_OOT K = m R ] u_z__MoEé K oF o
o BN Hey T H WK NRE w0 232 W o Bl S
Vg e pamMpa = a % w o~ a wa T 5 W Ko
N[ I s i wxmwEdm_ wwHH Rw T gl & 1
u___%____etwllo_.%wﬁ.% u._uMu._uléi__MoE m&zaizaiﬁmu@amc ﬂu%
_%N%m_mrﬂe_r_wm}_m_ﬁ l___a_ﬂ__m;__mwx_o EMTL_..TQEWQWQE%M _M._ms_m;_wr_
MME__OH__I_MEHW_OQ_WE mﬂﬂwﬂzogg @%w%__o%;i_o%%?u._uz o ool 3
N._ M_._._ .__n_ |__o o ﬂ - — _._._o . o _.._I o~ L|._ _ __OH_ ...A:o ...A:o O O OI— O JI |_No
wnMn_AMoﬂ%A_.Aow% u_jW_#mmu_x oo mmiPPMOWEMO .aou__A
T T ™ ~ O o " n N <v 2 A =
SN T A & b % T b 3 PIINTINIIETNE £ bl @
wm_la_maaowiﬁ__ooé_a@Eg%mgw T>5m55 0
DK T AT F ST DI ) . . . O
. o
<0 . . . . L M O =
: = T o 10
— = i il ~r n
m T Kowo <l oF 1o E i ol e kb E W —
- w ¥ R w oL un KB
> dm I Lom ol L, RO g _ WO E
L O o oo I = H _ B i e )
= = B N~ — no < = T oo ) T M o =
T3 T oz 2 m U RED 2 @ o I WD - r
_u_u_ =) A g K II hny z_.o il ol T - 5 (I E] _._.___._._ < .m_
= K <k 5 0 = ] H = N _ T - K{ = oK <V 10
_”_._ﬁ .A - __o; Y A_ 1o _u_x - ._ o < - =
- ._nwo = ﬂw._ pal 1 _.._ _.A._ < K ._ _ _.A._ _.A._ 0 _._..AT (0] _:T < X0
e PEF T %ﬂ?mjg?qx@ﬂ__wmgzﬁ @ W E
o ThEL B S ma I R I
N . ._.__/o T Tod o__._._ ] _u__.o b H_.__u | ”“”_m._v_u vl H_.__u H_.__u ol H_.__u h __A_o = 5l
=2 e Klo Ko A
BE g gwnwsa Y A EHI T IR Em T 20 fo Bl
P - Ko T T o T T 3 I D -, 0 Ko o
b 22 = ok K Ko o " S _, S®SoSE S oK
— o N = o Ho - X0 Tl Ko oK _ !
N I N & o , , | O
O O_O I _ . | O

_67_



5. A7/ M ool 2

=Ofoll oigt 7| Hx

st
=

O ds7ldt HE-UHZE
- Ml U MAE
dS718 dAe A=
o 2=
UX| 8

Aol M7 gHE
P2 Al
— o

AAOIM =

H ruz

[l
I'LJ o||

—

S

-

z| 2

!

Ciek o{F™s| =7|A+

(]

Jof w2l 20224 JHEof
2, 0| Sl =A™

HTJ

Sh
=

F

El
oM

O UHPC =

x| =

o =

?_

ol
o

iy

rE
mo Hu

02
0ok
4 o
3Q

m

=

Oft

kI orr

O\I
]

2ol e

UHPColl CHer A7 =
7|Z=o|ut MA ol =ztel
2 A7 IA | M= Harbin
T A el
UHPCES

1/\}

L
=

o
=

ol E=g3(A SCE)OH 4%
Performance—-Based Wind DeS|g

MAA

M
2016d AFF=7|
A zZt=ollM Ms7|Et LE

7Hx-l o|
3 7to|E2

=

e
IMAE 2 &=
!
S|
S

[

JEIRE

ol

“Prestandard for

L LS HA

2ol

chA ol 7|=0lHt =&Y

on

= oA sdsiRen, 457(8t

EHgF 9_4—?% ASCEZ2| Prestandard = EEC}

Clo
| e -

—
. |

t eiolN M

HWELAE

o
e

5 o

}HHU

OI—r

Institute o

0|2 m=zuy 4

2A|Z0| ACHA




7o

——
1o

ol
o]

<+

Toll

IHHozE AT AlI}t 23

1ol M=

O:
[

=
[

| 2 up|

|5t

ol 2

5t

)

ol
0

__Aru

?_

i
<l

O|E{Hi o]

olo

H

b

_69_



O 45719 f@-UE S8 &7 stol=zatel
- pagoel MEsl PR, ARNSZ TAE M2 BB, AT ZIEE 9IE MsI|u
WE-UE S3 A stol=ztel HA
- CFD ah4 dlolefsjo|A8 TH5l0 ol Jlutez ESAHo| o &3 AAolA Kol CFD s4l2
S5t A7 JHSSIER Jto|Salel HAl
- METIY UE-UE SB MAE Ssl PEEe SENel oMY, dNS5Y HE AZ2Y L4E Y
R B, FEE ME M5 BN TS
- BTIIX| Wash M Yol MESX S M57|Y WEMAH Zotel Jto|Saele M HE2 X
AgrozM, sfelol oESt TES M Jlael Ry, WY B, 22 P HE
- BA FoIAE ASTIEF LB TR Aejol Hel MRE AR0|T, M5TIU Y-S S A
A JtolSztel B stz mel Pole| M2 o YMoz ARE HE
- AT BHE Saf HLE MSI|H YA-UE S8 4 JlolS2jelg vigoz, o TN 457
G LHZ-U B MAE I3 2T W Al XA ol et FIlel Tl WRE Ho= mel
- METIU WEMAE So MAE AB0l thE XISHe TEDUEY (MY, JIEE, S 5)2 S
ME7| fEMA | Bete 98 2= SFoleMola 15 Te
O UHPC 28 2zA~Y
- UHPCE 7|Z Z32|E0f ulstof 0 2 BEZS LIst0f, 0|2 MBsY| 98 A7y} Fus| Ay
53 9loLt 08 TE J|FOME PHMOR WG| 23D S
- UHPC7H M8E Satnx2o M AZ % olo/e{io|AS TH3t0f £3 Jto|Sel MY o B

HAT Al 7| Z=AT HO|EH|O[AR &E
UHPCE ME%t =AIAH 22 UHPCE HETH uzd ¥ =15 A= EFMHAE &8
UHPCE &&st B2 51} Ho|EHo|AE F£35lD, 0|2 FL =2 A|lMde| 222 J}0|
gielez &8

= o7& Sl 2 I“Oil e 7F%?_ &712F FstEoll elgh MAolE m=Zutn dsEItE flet

[}

HAIE Ztol=2tele Saff g5 Iu ezt Ald HAIE 2let 2& XEez &8
ool elZal Ald MAZ Mk Al oIl ol 2R, AtE| E8F 225 ARISES 2ot s

_70_



KA
o

M

-

__A_“_
bl

7wl
i

KO

I
10
Klo
oK

i
KH

A=z Hel)

- 71



[1]

[2]

[10]

Knutson, T. R., et al., “Tropical Cyclones and Climate Change,” Nature Geoscience,
3, 2010, pp.157-163.

Mei, W., Xie, S.-P., Primeau, F., Mcwilliams, J. C., and Pasquero, C., “Northwestern
Pacific Typhoon Intensity Controlled by Changes in Ocean Temperatures, Science
Advances, 1(4), 2015, pp.1-8.

4Es, g, dEUA EE 2lA3 Jls Y

ret
Qtol

b, HAE M M HEE|2f, 2017.

Tsuboki, K., Yoshioka, M. K., Shinoda, T., Kato, M., Kanada, S., and Kitoh, A.,
“Future Increase of super—-typhoon Intensity Associated with Climate Change,”
Geophysical Research Letters, 42, 2014, pp.646-652.

Jain, A., Srinivasan, M., and Hart, G. C., “Performance Based Design Extreme Wind
Loads on a Tall Building,” The Structural Design of Tall Buildings, 10, 2001, pp.9-26.

Petrini, F and Ciampoli, M., “Performance-Based Wind Design of Tall Buildings,”
Structure and Infrastructure Engineering, 8(10), 2012, pp.954-966.

Barbato, M., Petrini, F., Unnikrishnan, V. U., and Ciampoli, M., “Performance—Based
Hurricane Engineering (PBHE) Framework,” Structural Safety, 45, 2013, pp.24-35.

Chuang, W.-C. and Spence, S. M.J., “A Performance—-Based Design Framework for
the Integrated Collapse and Non-Collapse Assessment of Wind Excited Buildings,”
Engineering Structures, 150, 2017, pp.746-758.

El Damatty, A. A. and Elezaby, F. Y., “The Integration of Wind and Structural
Engineering,” The 2018 World Congress on Advances in Civil, Environmental, & Material
Research (ACEM18), 2018, pp.1-19.

Aswegan, K., Larsen, R., Klemencic, R., Hooper J., and Hasselbauer, J.,
“Performance—Based Wind and Seismic Engineering: Benefits of Considering Multiple
Hazards,” Proceedings, Structures Congress 2017, 2017, pp.473—-484.

, mad, 4482, AHE S 45 2o s 2w 24 2o
= =t3| X[, 14(5), 2010, pp. 110-118.

Z4e), F34, “UHPCCS U=Se-#gE ool o3t 247 U8 I8

3| Ests =&2%, 23(1), 2011, pp.67-75.

ror
Hl
rH

ANS BHALS, Ztel, A, Fale, “HMoHED0| gt AAIZE 2EZ UHPCC 2o
HE ofM,)” tistEZSs] H7|sh=0f3|, 2004, pp.623-628

REY, HHE AT, 2YS, ‘EDNS AME 2@l 27| WY TS 5 U AN
gz 54,7 st=232EEs =238, 23(5), 2011, pp.581-590.

Wu, X. G., Han, S. M., Kim, S. W., and Kang, S. T., "Shear Failure Load of
SFR-UHPCC |-Beam without Stirrup Based on Limit Analysis of Concrete Plasticity,"
Key Engineering Materials, 324-325, 2006, pp.491~494.

Wu, X. G., Zhao, X.Y., and Han, S.M., "Structural Analysis of Circular UHPCC Form
for Hybrid Pier under Construction Loads," Steel and Composite Structures, 12(2),
2012, pp.167-181.

_72_



[27]

[30]

[31]

Ren, G.M., Wu, H., Fang, Q., Liu, J.Z., and Gong, Z.M., "Triaxial Compressive

Behavior of UHPCC and Applications in the Projectile Impact Analyses,” Construction
and Building Materials, 113, 2016, pp.1-14.

HE Zuze| FAl.uz AMeld J|H Yo FT|H[E &4,
&, 2007, pp.1126-1134.

olynl, zles, x=ay, ohEE, ‘myel YojFrug Fexel AN YrEZD Ry
) MofF7| X|RAZMHAM Z=zaZ I COjstESEs[=&

2006, pp.965-976.
Ol Al WA, M5, ORI, “IIfHojFT|| o 7|xF DLH I MEly-2H
C

AA goh” FEESTICHeES|X|, 14(4), 2010, pp.102-110.

Ol=&, 2Bz M, gtgM, “MojF7|H|&S st =2 ds7|dt 2 MHUYFEZL
719, tistAssts FAgswdEs==%, 31(2), 2011, pp.29-30.
Ellingwood, B. R. and Lee, J. Y., F“Life Cycle Performance Goals for Civil

Infrastructure: Intergenerational Risk—Informed Decisions,” Structure and Infrastructure
Engineering, 12(7), 2016, pp.822-829.

Lagaros, N. D. and Magoula, E., “Life—Cylcle Cost Assessment of Mid and High—Rise
Steel and Reinforced Concrete—-Composite Mimimum Building Cost Designs,” The
Structural Design of Tall and Special Buildings, 2013, pp.1-31.

Dong, Y., “Performance Assessment and Design of Ultra—High Performance Concrete
(UHPC) Structures Incorporating Life-Cycle Cost and Environmental Impacts,”
Construction and Building Materials, 167, 2018, pp.414-425.

Zhang, Y., Yan, K., and Cheng, T., “Reliability Analysis of High Rise Building
Considering  Wind Load Uncertainty,” Civil Engineering Journal, 4(3), 2018,
pPpP.469-477.

Wu, X., Chen, X.-K., Yu, S., Hong, S., and Kang, T.H.-K., “Experimental Study on
Waterproofing Properties of Putty-Based Composite Rubber Strip for Underground
Post-Tensioned, Precast Concrete Structures,” International Journal of Concrete
Structures and Materials, 13(1), 2019.

Wu, X., Xia, X., Kang, T.H.-K., Han, J., and Kim, C.-S., “Flexural Behavior of
Precast Concrete Wall-Steel Shoe Composite Assemblies with Dry Connection,” Steel
and Composite Structures, 29(4), pp.545-555.

D. Lee, T. H.-K. Kang, H. Ju, S.-W. Moon, and |.-S. Yang, “Seismic Performance
of Reinforced Concrete Column—-Foundation Connections using Combo-Type
Mechanical Splices,” ACI Structural Journal, 116(5), 2019, pp. 173-186.

H. Alinejad, and T. H.-K. Kang, “Engineering Review of ASCE 7-16 Wind-Load
Provisions and Wind Effect on Tall Concrete-Frame Buildings,” Journal of Structural
Engineering, 146(6), 2020.

X. Wu, S. Yu, X. Tao, B. Chen, H. Liu, M. Yang, and T. H.—-K. Kang, “Behavior of
UHPC-RW-RC Wall Panel under Various Temperature and Humidity Conditions,”
Advances in Concrete Construction, 9(5), 2020, pp. 459-467.

H. Alinejad, S. Y. Jeong, and T. H.—-K. Kang, “Performance-Based Design of Tall

_73_



Buildings for Wind Load and Application of Response Modification Factor,” Wind and
Structures, 31(2), 2020.

S. Y. Jeong, H. Alinejad, and T. H.-K. Kang, “Performance—Based Wind Design of
High—Rise Buildings Using Generated Time—History Wind Loads,” Journal of Structural
Engineering, 147(9), 2021.

H. Alinejad, T. H.-K. Kang, and S. Y. Jeong, “Performance—Based Wind Design
Framework Proposal for Tall Buildings,” Wind and Structures, 32(4), 2021, pp.
283-292.

S. Kim, T. H.-K. Kang, and S.-G. Hong, “Impact Performance of Thin Prefabricated
Ultra—High—Performance Concrete Facade,” ACI Structural Journal, 118(1), 2021, pp.

243, Ma8, So|E A “KBC 2016 Z5t=29| AtME olsf 2 DEAHEoAMS Hg)”
stEEZZshs =2 23(2), 2019, pp. 83-89.
deF, &8, slo|Ee X}, ‘“mUle DESHE MAE st Susk E5HF 7= "l A

T, BEEZSE| =27, 23(3), 2019, pp. 135-142.
~

S&, 43T, "SEUE9 A4 BotE M) e=E3E =2, 23(4), 2019,

UoIT, YET, TARHNAS S5 DE A2 BT MW, HZEIJsEE2F,
24(3), 2020, pp. 127-133

&, SI0ISA R, oS, UBT, “DEABO| MET|U MAS BB WEMA " B
Z3esl==38, 25(1), 2021, pp. 11~17.

_74_



-+

TEUSTOIM Aldet TERSHST|s AFHLAY ‘HES0 olZet AJME flet
X UHPC Sei7x AIAE 7L oA FIHL e 2SS 200l

o] d77jehfjEs tfexoz Y©HES mols HEA FENSE(FERSHYET|&TEH)0AM
AlHst F EMENSIT| & A77|eAld el Aol g 845{of ©

C=7EY s 712 ®Alo 2R WE2 HelMez wH &= S/istdM = o =ch

_75_




