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SLAB & 1DYpNa
DECK 3
| | 1< ovena
_@yP.N.A
L tw
3
s by
e
by

I 211 Y & = WE 4TS (Positive)

D 24595 cofuo] U 39
b, < t, % 2)+ (t, % (d—2t
[0.85 f,, X B, xy,] = Lty >A<“’ (a=2t)) XF (2.1-1)
SH
_ (by Xty X 2)+ (t, X (d—2t,)) ¥ F, G
Y 0.85f,, X B3, ‘

(2.1-3)

A X E gyt Ay X E = B X d, X f g, <0.85+b, X (2d, +2h, +t )X F,
W= 25h, < By (2.1-4)

[0.85X fy. X B, Xd, |+ [Ay, X F 1 + [t, < (y, —d, — h, —t,) X F, ] (2.1-5)
= [t, X (d, +h, +d—y, =t )} F, |+ [Ay < F, 4]
_ DXEyXt, =B, Xd, X [, X0.85+2 X (d, +h, )< F,; <t G0

Yp 2 F <1,



SLAB T IDyena
e o o 1< 2o
_@yP.N.A
L tw
g~
—
f———l
by

a3 2,12 I F =SPRE 24F5HS (Negative)

D 24585 & 9l

ftlo

o
a

[(by X, X 2)+ (£, X (d—2t,)| < F,

[0.85 % f . X B, <y, |+ [A4, < F,|= (35 Ay < g [ < Frg] (2.1-7)

), = XAy XE Ay X Fp— Ay X F, ©.1-8)
) B, X F, <0.85

@ 245HSE 0P A5 E0A Ads BS

[0.85 X f . X B, Xd, |+ [b, X (y, = d, — h, )X F, ]+ [A, < F,] (2.1-9)

= [bfx(dt +h, +tf—yp)><}§/H]+ (A, xFyH]+ [Afo@H]

A X E gyt Ay X E = Ay X E, = B, Xd, X f X0.854b X (2d, +2h, +1 )} F,
B 2xb, < F,

yp
(2.1-10)

@ 24FHE HFZ f1800 S 35

[0.85% f. X B, Xd, |+ [A s X F ) + [t, < (y, —d, —h, —t,) X F, ;] + [A,, < F,, | (2.1-11)

= [tw x (dt +h, +d_yp _tf>><E/H]+ [AHf XE/H]

_ DXEpxXt,— Ay }XF = B Xd, X f,; X0.85+2X(d, +h, )X F <t
><t1lj

w

(2.1-12)

yp 2Xx E/H
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(1) T-bar ZHA] 2-&U= Gy = 2X(byp ¥t )< F,

(2) T-bar Y 2-84&¢ G =25y, —tp)¥tn < F,

(3) T-bar Y= 282142 T, = 2% (hy—y, )<ty X F,

(4) Z—bar AE ZMA] 22214k D Ty =2Xt,Xby XF,

(5) Z—bar 9H g1 D T = 2X(hy= 2t Xt X F,

(6) Z—bar 3% Z;A] 24§14 b Tgpp = 2}bp Xt %} F,

(7) sl g Q1 P Tp= (B Xtp) 7 E,

Gt Gu= Tt Tart T+ Tyt 1y (2.1-13)
, = By Xty —2X (b Xty —by Xty —=by Xt,—hyp Xty —hyXt,—ty Xty +2X13)

P

Axt,

(2.1-14)

(1) T-bar Z0A] 2-894= : Qf = 2><<bT><th>><}§/

(2) T—bar ‘?J]E]— ;51]"%‘%}%‘11 Czw =2X (hT_tn)XtTl XF;,

(3) Z—bar H EWA| 2§45 D Cyyp=2X(y,—hy)xby XF,

(4) Z—bar A5 ZHA] 282044 : Tth = 2><(hT_yp +tz)><bz1 XF;/

(5) Z—bar Y 214 D Ty = 2X(hy—2ty)¥t, X F,

(6) Z—bar 3F5 ZA| 2R8-01AH D Ty = 2Xbgy Xt, X F,

(7) s 28 Qi D Ty= (B, Xty)xF,

Cp+ Gyt Cpp= Tyt Ty + Typ+ T (2.1-15)

) - By Xty —2X (b Xty —by X (25X hptt )—b Xty hypXt gy —hyXt,— by Xt +2X12)
p

Axt,

(2.1-16)



(1) T-bar Z3HA] 2959 DGy =2X(bpXtp)XF,

(2) T-bar gH Zgol== DGy = 2X (hp—tp)Xty xF,

(3) Z—bar A Zu:A] 2Fgorz=d DO =2XyXby XF,

(4) Z-bar YE 2g4=Y D Gy =2X(y, —hp—t )Xt < F,

(5) Z—bar YH g% DT, = 2X(H—y,—ty —t )Xt X F,

(6) Z-bar 1 ZWA| 24214 D Lopy = 2Xbpy Xty X F,

(7) sH7st 214 AR D Ty= (B, Xty)xF,

Qf+ Gt C;tf'f' C,=1T,+ ]:-:Bf+ Ty (2.1-17)

2X hyXt,+ By Xt —2X (b Xty +by Xty = by Xty hypX (b =t )+t Xty =t Xtp)
b At
Z

(2.1-18)
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—) / ‘ tp1 —

_@}’P.N.A

. ®Ypna

: - @ypx.
bzi || by, bg, ||bz1 o —eNA
B
B, '
9 2.1.4 I T TEPs PEE MJTHS (YEHE-R SYF)
O 24585 &8 Hol d& 4
[0.85f X B, <y,| = [Ags X Fypup, X 2]+ [Agy X Fyyp, X 2]+ [Agpp ¥ Fyrp, X2)
+ [AL XF;/TEPS] + [ASB XFyr]
(2.1-19)
_ ApXF+ Ag X} F, +2X(Ag+ Ay + Ay )X F, 0.1-20)
Y B, % f.. <0.85 ‘
@ 235HES b= Well A& 5
[0.85f,. X B, Xd, |+ [0.85f 4 X (B—2t )< (y, — d,)]
= [Ath ><FyTEPs ><2] + [AZw XE}TEPS ><2]+ [AZfBXE/TEPs ><2]+ [AL XE}TEPS] + [ASBX
(2.1-21)
BXd, X f . X085+ A, X F, + Ay X F, +2xA,, XF,
+2X Ay XF +2X Ay X F,— (B, +2Xt,)xd, X f, <0.85 ( )
— : 2.1-22

yp =

(B—2Xt,)x f,. <0.85

F,]

yr



@ 2FHF Z-bar FF

s

Ao Rk

tlo

[e)
47

[0.85f ;. X B, Xd, |+ [0.85f ;. X (B—2t /)< (y, — d,) | + [b(y, —d, — hy) < F, (2.1-23)
- [b22<yp_dt_ht>><}§1]
= [by(ty,—y, +d,+h)<E |+ [by(t,—y, +d, +h) < F |+ [Ay < F, <2
+[Ay, X F ] +[Agp < F, ]
BXdy X [y X085+ Ay X F + Ay X F +2X Ay XF +2XA4, XF
— B, Xd, X f ;. X0.85+b(2d, +2h, +1 )< F, +b5(2d, +2h, +1 )< F,
—2xd, X f,. <0.85Xt,

= 9.1-24
Yp BX [ X085+2% (by X F, +by X F, — f., X 0.85 X1, 2.1-24)

@ 24%YZ Z-bar YH| Y Ao
085, X B. Xd, |+ [0.85f,, X (B—2t )X (y, —d,) |+ [ A, X F, <2]
+ [2><t3><<yp_dt_ht _tZ>><EJ]

= [ty }(d, +hy +hy—y, =t} F, X2]+ [Ayy < F, < 2]+ [A, X F | +[Agy ¥ F, ]

(2.1-25)
BXdy X [y X085+ A X F + Ay XF +2X A, XF +2XA4, XF
— B, Xd, X f ;. }X0.85+b(2d, +2h, +1 )} F, +b5(2d, +2h, +1 )< F,
—2Xd, X f., <0.85Xt,
T BX [ X085+2x (by X F, T by X F— [ X085 X1)
(2.1-26)



b b
SLAB —T T o |2 @Oyp.na
- e e | lovenale, ..,
100/ ®yp.n.al
@ypn.a
p— -
! by by | by, by, i & ®ypn.a |
— —J | A

9 2.1.5 &4 3 TEPs AH AATHS (FEHIE-E

O 24585 S8 ol & B¢

tlo

[0.85f,, X B. Xy |+ [4,, < F, ]

=2X A XF F2XAq X F F2X A0 X F +2X Ay XE +2XAy,XF +A; XF

(2.1-27)

AF,— A F, +2(A A, + Ay + Ay, + Ay )X F,
< B, % [, <0.85 (2.1-28)
@ 4TS T-bar A A4 Holl & 4+
[0.85f. X B, Xd,|+ [A, X F,.|+ [2Xby, X (y,—d) < F,] (2.1-29)
=2Xby X (tyy—(y,—dy)) < F, +2X Ay, X F, +2X Ay X F, +2X Ay, X F,
+2XAZfoEj+ALXEI

A F, = AE +2(A,, + Ay + Ay, + A, )X} E,

—Bexd xfc X 0.85+2Xb, X (2Xd, +1 )X F
Y, = - 2+ fy (2.1-30)

AXby X F,



@ A2AZEE= T-bar YE Yeof A& 4%

[0.85/ 4 X B, Xd, |+ [Ay X F, |+ [Agp X F, X 2]+ [0.85f 1 (B—2t )X (y, = dy — t 1)
+ 2%ty X (y, —d, —tp) ¥ F)

=2Xt gy X(hy+d, =y, )} F, +2X Ay X F,+2X Ay X F, +2X Ay X F, + Ay X F,
(2.1-31)

BX(d, +t5y)} [, <085+ A F, — A F, —2(A, + Ayy+ Ay + Ay )X F,
— B, Xd, X f ;. X 0.85 =2 X (d,(f 1, < 0.85 = 2F, )+ 0.85f ;. Xt 7y — I, (hy + 1))}t 1y
T BX [ <0.85— 2% ([, <085—2X F)i

C

(2.1-32)

@ 2FHF Z-bar FF

e

Ao R

o

[e)
47

[0.85/ 4 X B, Xdy |+ [Ay X F, |+ [ A X F, X 2]+ [0.85f (B— 2t )< (y, — d, —t )]
+ [A g, X F, 2|+ [2 Xty X (y, —d, — b)) ¥ F, ]
=2Xtpy X (b +d, =y )X F,+2X Ay, X F,+2X Ay X F,+ A, X F,

(2.1-33)

BX(d, +t5y)} [, <085+ A, F, — A F, —2(A,,— Ay + Ap, + Ay )} F,
— B, Xd, X f ;. X0.85+2 X (b X (2Xd, +2X by Xt )X F, = (d, +115)< 0.85f . Xt )
I BX [ <0.85+2X (2xby X I, — f., < 0.85 X1

(2.1-34)
B 2= Z-bar YH UL HE
[0.85 . X B, Xd, |+ [Ay X F, |+ [Agy X F, X2]+ [Ay, X F, ¥2]
+ (085 4 (B—2t )X (y, —d, —tp) |+ [Agp X F, X 2]+ [2(y, —d, —h, —t)¥Xt, X F]
=2(h, +d, +hy—y, —t)}Xt, X F,+2xX A, < F,+ A, XF,

(2.1-35)

BX(d, +1t45)}0.85f g+ AL, — Ay, —2(A,,— Ay, + Apy + Ay )X F, — B, Xd, X0.85f,
—2(d, X (0.85f 4, Xty —2X F Xt )+ 0.85f ;. Xt gy Xy — F X (25X hy 1 )Xt )

Y = BX0.85f ;,+2X(2Xby, X F,—0.85f . Xt p)
(2.1-36)
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ol BEFYIAE AET BAYUE(, - 2300 ke/m3)] AL A 4.3-2F ol
% gl

E.=8,500%/f., (MPa) (2.1-38)
AZVA, fon oll S 23 AIFAET} Yl Afole the Aoz 8 4= Qi
fcm = fck + Af (21_39)
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4) 73R8 A (KDS 41 30 20 4.1.8)
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(2.1-40)

R[)lIMy(Z = Rpc Fy S/li

M,



h, M,

T < )\pu 9,] 7(:)]—[0«’ Rp(‘ = M:p

. MM A=A M,
_l o 7:1 o = L - E - = -
29 > )\1)11"’1 S Rpc [ Myu (Myc )( /\Tw - /\p“ )} - Myc
o] 7] 4] M,=ZF, <168, F,

S, S, o U, AAEA] Z2ho] e THH AL (mm?)
h,

A=<
t“}

o =, - ZUEH EO FHA| A

A

3) YU SYHZFE (KDS 14 31 10 4.3.2.1.1.4)
I, < 1,9] A%ol= YuESYHBYES Aok oR=r,
Lb - L

— P
L, <Ly = LS 3%, M, =G [R,)CMZ,,[— (R, M, — FLS.,,Z)( LI ﬂ < R,

D

L,>1L19 A% M =F,5, < R,M

crre pctHyc

7] A4, M, =FS

yc y~ae

C,°E L \?
F,=———4/1+0.078 A
’ ( Lb ) Srz?ho Tt

Ty

S3HEeE Fy

S,

S‘ > 079 A$ F, =0.7F,
Sl‘l Sl‘t

<079 AL F, = F,

xc xc

Hlety BlEdEE AE A ARl L,

= 0.5F,

n
n

FE
Lp =1.1r, F

Y

et Hl%%}jr% AVSH A BRI A o] L

F S.Tl'h() ?
L,,:1.95rtF£1/S‘]h \/1+\/1+6.767L 5 )
L zc'lo

FelsHRz i a2y
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hy 1 R
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(2.1-41)

(2.1-42)

(2.1-45)

(2.1-46)

(2.1-47)

(2.1-48)

(2.1-49)



ht, - - = -
AZNA, 0, =55 o kg o A ERAZE FAA R 71 T-bar AREWAL} S
fcfc

Egol= F4AY)

By (KDS 14 31 10 4.3.2.1,1,4)
[¢]

k] 3 Aol JEENN) FRABYES AR gkt
T AL e

A=)\,
M, = |R, M, — (R, M, — F.S,)~—— (2.1-50)

! Arp = Apr

MR thHEdR] o] -
0.9Ek,.S,,

M, = — A7|A, k=2 0.35<k<0.76 (2.1-51)

A h/t,

bfc
A:Tﬂ s A=A A=A,
5) Q1A= e =7k (KDS 14 31 10 4.3.2.1.1.4)

WA A
S, = 5,9 A QTN FEAS A et
Srt < ST(*P’] 75‘"?" M, R M/t 0:17]/\‘]

ut 1/ It

h M

== N, B Ry = (2.1-52)
tu; D "] o pt Myt

h M, M, A=A, M h

= >\, B R =[ ”—( ”—1)( . )}< =o7)A, A=

tu: v © v Myt yt )‘7'11: - )‘puv MJf tu:

(2.1-53)

6) A& F2 = (KDS 14 31 10 4.3.2.1.1.4)

SHEIE AN e A, EREY Frt AAVIEEES T5%00 =Esh] Aol &

& = AlEole dAEE Tez AR 4= Qlojof Jitt

ol

]_

rlr
o

7 AE F2 A4 (KBC2016 FATE AR 5.27)

o

SHEE ARSI e B AlE T skeell diske] AR ARE HELT

2.1.2.3 3P4 ¥ AZE

L=

) SellHe] S FZ (KDS 41 30 20 4.1.3.1)

SERESR I vﬁi-: HENE J1EOR B9 2 el tiat §RE go& TN
w2 gl et % & 34 Axgoz Bk
D Ewamxu 9] 178



HIANAA &

=9

15 F4471 Azl 1/2
1 bR 9 A

2) 2EEPA ] A= (KDS 41 30 20 4.1.8.2)

ZIYE
o] Attt

sHlH B

s wdd SHESA e A

T
O~
i
L

Q, =0.54,,\/fuE. < R,RA,F, (2.1-54)
o]7]A, A, 2EHEGA WA mm?
E, . 23YE9 A4, MPa
F, . AEEQAC AA7EJATFE, MPa
27 R, R,
U A Z | EE AMESHA] 92 ¢ 1.0 0.75
w’!‘
g2 Zdo|E0] Tt h >15 1.0 0.75
ol A Eel Hyst
-7 Y15 0.85" 0.75
<L ) .
174 1.0 0.6
oE5} Olxlo
g asdolEe] & 1;: jﬁ; 27N 0.85 0.6
gFo| ZAE 2zl e 37 oAk 0.7 0.6
7450 daZHolE
9] I AEE=YA9 A OB &l LO 0.75
Qr A
B ;_ o 270 0.85 0.75
37 oAt 0.7 0.75

1) AHEZE R S
okt A 9] AEEYA ey, g p <50 mmQl HS
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Named Depth Thickness type type Note
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g|3 35
@ DL-TD-L 150 0.8 D10 D13 L—25x25%3 111] .9_1:_
[oX =]

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L ! Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) L1 : Truss Type bar fixed angle welding
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3.2.3 1] AE

1) DECK-1
3 3.2.2 DECK-1 AEA| 3l TAE Eo|r g} aoF
. EgGE EgIEIzlE Bl 1 %) (mm)

o (mm) =7 (mm) (kN/m) 1/4 AW | 2/4 AA | 3/4 XA
239 135 - 0.58 3.43 3.26 3.54
1A 212 - 1.39 9.41 9.49 9.54
2TtHA| 362 35 1.91 13.93 14.20 14.66
3tHA| 362 80 2.31 15.77 16.15 16.6
4HA| 432 120 2.7 18.76 19.50 19.99
5THA| 432 155 3.41 23.25 24 45 24.73
6EHA| 502 196 4.01 26.95 28.73 28.53
TEHA 502 230 5.31 34.75 38.31 36.62
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3 3.2.3 DECK-2 A3A] 35 DAE oA} 8oF

N EQ5A EgIIgE By A 3] (mm)
0.
(mm) 7 (mm) (kN/m?) | 1/4 XA | 2/4 A | 3/4 AA
=< 135 - 0.58 4.29 4.25 4.26
1A 212 - 1.39 9.65 10,01 10,10
2CHA| 362 35 1.91 13.95 15.01 14.36
3THA 362 80 2.31 17.67 19.60 18.46
4HA 432 120 2.71 21,81 24.63 22.75
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6A 002 196 4.01 31.05 35.91 32.17
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Named Depth Thickness type bar type bar (sivee) Note
(mm) (mm) (mm) (mm)
EfAIT
FN-TD-L 150 0.8 D10 D13 D6 THZ A

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L © Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) L1 : Truss Type bar fixed angle welding
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3.3.3 Y Zy}

3.3.3.1 A2AY

) 238 E

AR AFol| AME ZIYEE AAZEAE(f,) 24MPag APstgon KS Fo whet
12Fet A Q] I E &= & 3.2.20] AP}t F24 EIE TAH 39 H
+ BAASE 16,707 MPa ©]|i, Hi A 4=HE Ll 2502 MPa, o] &7} =A] HIE
= 0.00225 OIE} Zy SAA Y] s At SEH-HEE TAE 1" 3.3.40] YERHSIT
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I 3.3.2 P HEZERIE 232E A5 A=Al 2t
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Aol A AR A5 sl s ARARS AAslch AR AgE 7
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3 3.3.3 3 HIAZHolE A QA At
N AR o A B A4 R A Sl A 5]
°° Sl (mm?) | (B, MPa) | (F,, MPa) | (F,, MPa) | (F,/F,)
0.8367 20,961 152,249 339 424 0.80
SGC295(0.8T) | 0.8360 20.897 156,007 338 423 0.79
0.8340 20.897 151,735 339 424 0.80
AVERAGE 0.84 20.92 153,330 338.7 4237 0.79
- 126.7 168,259 618 699.3 0.88
A A (p13) — 126.7 173,444 628 698.9 0.89
- 126.7 193,854 647 713.7 0.90
AVERAGE — 126.7 178,519 631 703.9 0.89
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No. | a(N) | #g (m) g
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@ FN-TD-L1-3 0.38 66.8 75.8 1.13 185.8 382.4 2.06

R 0na) & E 3.3.70 AEoilon, s5-14] lﬂiiﬂ ABA DTS 283t
P& I9 3.3.110] Yepich Ad2}, 2717342 0.38 ~ 0.43 kN/m=Z Ht




100

80

D
o

B
o

Load(kN)

N
o

100

80

Load(kN)

100

S D el
o =] o
T

Load(kN)

IN]
o

50

- [¢]

100 150 200 250 300 350 400 450 0
Displacement(mm)

(a) FN-TD-L1-1 A&7

50

100 150 200 250 300 350 400 450
Displacement(mm)

(c) FN-TD-L1-3 A4

I 3.3.11 4 "ESEclE B

50 100 150

200
Displacement(mm)

(b) FN-TD-L1-2 A&

250 300 350 400 450



7
Bo
pK

T
TH

3.3.4.1 £7]

5

W, Hogest vt

gzh
=

Jol=z ARt 271743 &

ek

It

=
[¢)

o

]
BA

|

o]

2L
=

o

I REE]

3.3.8 %

-
it

=Y
w (ap] (o] (ap]
M — — —
|2 22

g
iz | @ 0 o
: | o | o
NRCN N IO S
= L0 (@) 0
vElg|5|¢g
Bl a | w | o
(k\ (@} (@) (@}
ﬂ N [ap)]
N IO R
s |7 7] 7

Q
[ [ [
£ 198§
2 z |z | =z
wn = = =

FN-TD-L1-1

b
=

H

[ =t =] WO =
= =] ] il i
[=] =] =] =]
WL /WA IS5 BUNS [enRiu)

FN-TD-L1-3

FN-TD-L1-2
Specimens

lo]E APAE

2L
=

°

7 =

19 3.3.12



w
w
kN
N
o
Efi
re
o off
(1
)
=

7 AgA siE-wEE WAS 19 3.3.1300 ey sE-dgE WA A
o1 Qon] 7t gl 4t sEETle] e WEA5S Sl ZduEd e s
AN SAE AEL UERiglon siEEvle £35S V1E0R 4% QAAES e
Yol QR 2451 Be) A4Hel ASS e,

80 o 80 | _
70 e 70 —
o o |/ '
!-_5 50 = '5 50 ¥ =
E 40 = E 40 1 ;i
A s I | s
RE " it [
10 :, .;_ 10 :i I,,
i 000 0 000 1006 15000 20000 ' I.I-.-'nﬂ‘.'!n I' 000 D) BO000 0000 I.
Shalli (10 } ‘Snaul (10°%
(a) FN-TD-L1-1 (b) FN-TD-L1-2
B8O o
7 i L s c2
2 [N H o R WA (225
g il ' 1~11 : Alo]A] ¥
‘ ' ' 717 3.3.3 4 tlAE0IE AlolX] F2}F 917
20 | - | L %]'}‘
10 | | .. | | | ,__.
? -5000 0 S000 10000 1 5000 20000 25000

Strain (10%)

(c) FN-TD-L1-3

% 3.3.13 T glaZYolE AgAE

1%
ol
o
E
ot
T
)
b



3.3.4.3 THO| WYE BT

TEPs YaZdo|= ARA Bre] 2 fo] A% Strain gaugeRHH 515 HAo] w2
gelo] WEE RES 19 3.3140] UeRlch AUA S SA AFS Ui glo
W, Y% 9N EaelE Seu g SIxshs Ao tehgelc,

F

250
—+—.1Pmax
200
—8— (] 5Pmax
= 150
g «—(.75Pmax
a 100
o Fmax
= 50
——Py
i I
~5000 0 5000 10000 15000 20000
Strain (10°%)
(a) FN-TD-L1-1
250
——(0.TPmax
200
) 5Pmax
%5 150
xg_r ——().75Pmax
a 100
o Prmax
= 50
t} L
-5000 0 5000 L0000 15000
Strain (109
(b) FN-TD-L1-2
250
——(.1Pmax
200
~a—(.5Pmax
= 150
8 o 0.75Pmax
a 100
K Pmax
: SD ..... = 4
; ——Py
-5000 0 000 10000 15000

Strain (109
(¢) FN-TD-L1-3

¥ 3.3.14 3 dIFZH0IE ATAM thHe] MyE R



}

0.85f,

TEPs DECK®] ¥

3.3.4.4
1.11 ~ 1,14 vjo] FARSH &

3 = ﬂl/
© o
+ ol ™
< > m*_. *
Iy 2 M fr ol
3o
°) 1 X or
2 &~ &1 =
&)
cIC
ool
m K
Ml o1
D RS
oy
T I
|
<
N—r
>
ha
~ W
<
|
%)
N
1_1
o
=
|
S o
-
<
s o i 1
" ™ g W
2 2 o
® WFE M T_,A_!
s oW
r S r
I
® = o
Il
Loy 3
X M N
i i
of ol

(3.3-2)

ol 72,
1.1
1.13
1,14

Pm

0

4.
75.8

) + (Eses,)Als(d - d’)
74.8

a
Pmax (kN)

d—=
2

o]

3T

3.3.9 &4 Hl=

=2

P, (kN)
66.43
66.43
66.43

) + Coo(d — d') = (0.85f,,)ab (

-
it

a

Mn = CC (d - E
Specimens

@ FN-TD-L1-1

@ FN-TD-L1-2

@ FN-TD-L1-3




TEPs g)32] Z32E s A A
of disl mefAsAES Sas)
5] Y3 3719 A&

d A 242 59

1) TEPs 9|38 WA A3k ZAIE 5m A7Eed A8t £ 900mm F7] 0.8mmZ A
Astglon], ZAE B A9 SEE AFte BARE] flote, Helg dAER Y
Fol di2 flo AAste] BHrpsieltt, dlAEZHolE HejAstaE AR AAYE
(KBC2016)"o|| ula} sl on ZIa|e eMIA] SRE A2 BAlsl7] 8 9A
252 BPE oy Uiro] A5telgnt Rels ZH S Ao R g T EZYo|E Aldlo
Al 75mm EO|7HA] HefE Qg om, Bl S FiL Ast E52 SAME AA st
At k= AEe] AMstr] floke] mefo] @98 S At 55 FES S5
o 24y majo] T$8SHFTFL 14.49kN/mPolH At EF FHF 0.5kN ot} &
HE(EY 80mm) ZIT|E EFIA] 2.325kN/m(3. 1kN/m?) 8= 42320 tjst A& =of
A3 20mmolt}, AsiAE S TAE o}ﬂHo}o]Ui *‘olxﬂﬂﬂ 2.71kN/m (3.6
EN/m?), 2.77kN/m (3.7kN/m?), 2.77kN/m (3.7TkN/m?) $ZolA A &l Az} Zof
B 7 19.50mm, 19.60mm, 21.35mmE Hel=lo] A7} 5m TEPs Hl3= FHba] %27
o2 7129 sHAAZQl 1/180, 20mm ¥ F&3k AFASS Sk

O

J
%

>

9 BHE 40 SHETIRE SIS A3 0.1
o, AP FARL GEAAE ST R s

Qol(1)e) 14783k 3HeA 2 MAAeslel, el e P
e 7k Ao WEElt 27)7H4L 0.38 ~ 0,43 kKN/mE HaF 0,41 kN/m
o], Hfeiza} FRalFe] vl 113ule] SAE W7l Uehges, $2sE A
HOE= 1639 mn ~ 185,8 mne] FEZZ Wyt 1729 o, Hdjsks Al HYE dEs5
A) #9ie} uliLslo] 1,65 ~ 2,06 HIR GAME 4ol e



Al 4 3 37979 TEPs WY 1545

4.1 7§12

-
ofl
5&
e
o
.
o

2 PHED FQNE AREIY 29 98S S Z-bar, UF SHAmoR
oh W Y AR FUE AR 44 B
=

o
st U ShRgwe B4 ¥ OF

ol oXx
o fo it

e
A
N
N
30
2 o
ol
k1
-
oy f
AE
!
D
(¢}
o)
g
D
(@]
=
w2
ﬁﬂ
N
N
N
dJr rr
j&
o
H
5|
3
0
o
ox,
Ty
£t
i
i
>
i)
1o
o
offl
™~
2

Foll S 9 osdE X A2h TRtk Z-bar A SO BAGAE A5t
EHE FHAINT} Qlow AlF Al UR AR Ao guo s 7o

TEPs THH= 7|5 HA0 o2 AB7nest duisd] wheh AlgAl Fiusd
5.5mX15mE H 2o 174 AZEE Az duiRES 8 0mX10mE H 9 g3 =
ol HEEE AR ofe] meh A7 z
wad s7he] Al tsl ededde st

i o

2

rl

o~

o

e B

% 411 TEPs 3HE whd



Aot PHEE TEPs dHo a*g 5= B7IB] S8l 5 30
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2.19] Bstglon, 137 4.2.1, I% 4.2.20] ‘FAIE UERASIH.
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SM355A 7JE-& ARESIGIth UHhE 10my AEAlE s # 18mmet % 10mmFARZ A
Ak, AdA 2F S sl Smm A YA (Z-bar, HEE Z-bar, =F7)

3 4.2,1 IS MR AEA I

Filled
Named Connection details . e- Anchor bolt Note
material
@ FN-TB-Z 5 T 44018 7-150x60x8 | Z}FAPA HFX
ot - X -
FN-TB-Z(O C24 —150x 8 AT XHF0
@ 20) | Side : 7-197x100/120x10 27150x60x8 | 87| A8
3) FN-TB—-C =-150x60x8 | FAYA HEX
Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,

L : Long span module,

2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,

3) Z : Z—bar type steel anchor, Z(0O) : Z—bar open type Steel anchor
C : C type Steel anchor
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7l 7FE(SM355) ] AR HHL 5 2
sttt AdAY ARE 8mmet Imm FAE 7HH FEA 73

S Sholsly] sl QAAAH
KS B 0801& 835} 14A

FAZ et FYe Alo]=¢l SM355(9t)2 WER 2Tt

KS B 08020 wZ 91&AF
AE I8 4.2.63F I% 4.2.70] e

29E ®

AT

4,23 UHieE SAJH 1R

4.2.3°1| st om,

S A ESAAe | FEAE A= ] A&
©© =7 (E, GPa) | (F,, MPa) | (F,, MPa) | (F,/F,) (e,)
5.98 202,27 502 561 0.89 28

SM355(6t) 5.99 195,60 513 561 0.92 27
5.98 230,82 520 559 0.93 27

AVERAGE 5.98 209.56 511.67 560,33 0.91 27.33
8.05 221.26 490 569 0.86 30

SM355(8t) 8.02 202,64 500 573 0.87 30
8.04 209.10 487 573 0.85 30

AVERAGE 8.04 211.00 492 .33 571.67 0.86 30,00
9.08 229.18 477 567 0.84 32

SM355(9t) 9.03 192.71 502 568 0.88 33
9.05 194,79 480 566 0.85 31

AVERAGE 9.05 205,56 486,33 567.00 0.86 32.00
10.05 211.44 477 550 0.87 35

SM355(10t) 10.03 195.96 496 549 0.90 30
10,04 191.05 471 551 0.85 31

AVERAGE 10.04 199.48 481,33 550,00 0.87 32.00
14 11 228.32 462 532 0.87 35

SM355(14t) 14,14 211.04 440 527 0.83 36
14,14 223.09 436 531 0.82 35

AVERAGE 14,13 220,82 446,00 530,00 0.84 35.33
15.96 189.21 485 584 0.83 33

SM355(16t) 15,96 193.08 469 569 0.82 33
15.98 175,17 468 571 0.82 32

AVERAGE 15,97 185,82 474 .00 574.67 0.82 32.67
17.96 184,22 347 541 0.64 45

SM355(18t) 17,97 188,39 351 539 0.65 45
17.96 166,29 344 539 0.64 45

AVERAGE 17.96 179.63 347.33 539.67 0.65 45.00
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ARl AR 22 AR Aee Bl Hsl dRAES AABIAH. Aol AN
H EZY A EE KS B 08015 F85k0 47 3714 AlFkskltt. KS B 08020 whE
WA AAE & 4.2.40] FRsiier, @ S9-1FE WAE 19 4.2.89F I

4.2.99] ey Sl

]

e SRy | wAS | IEAE | QABE | 8w | dAg
ee (mm?) | (E, Gpa) | (F,, MPa) | (F,, MPa) | (F,/F,) (e,)
71.33 173,71 473.89 594 .50 0.80 15,95
D10 71.33 172,73 483.52 609,95 0.79 16.83
71.33 167,97 455,85 582,23 0.78 16,19
AVERAGE 71.33 171,47 471,09 595,56 0.79 16.32
71,33 159,90 531.25 687,22 0.77 14 34
D10-500 71,33 174,25 534,06 551,44 0.97 12,95
71.33 171,43 082,34 692,44 0.84 12,02
AVERAGE 71.33 168.53 549,22 643.70 0.86 13,10
198,60 188,01 048 52 689.55 0.80 17.16
D16 198,60 180,13 547,73 653.60 0.84 15.43
198,60 183.17 555,33 676,61 0.82 16,18
AVERAGE 198,60 183,77 550,53 673.25 0.82 16.26
387.10 187.69 460,94 558,93 0.82 17.97
D22 387.10 186,75 460,78 581,02 0.79 17,40
387.10 184,12 461,80 597,74 0.77 16.29
AVERAGE 387.10 186,19 461,17 579,23 0.80 17.22
506.70 180,61 570,11 668,05 0.85 14,54

D25 506,70 174,18 572,24 601,04 0.95 -
506.70 175,91 564,42 658,64 0.86 15.43
AVERAGE 506,70 176.90 568,92 642,58 0.89 14,99
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2) FN-TB-Z(0)
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3) FN-TB-C

N-TB-C A FN-TB-2 AR AN $571 Z-barol =92 B2 o)
B AgAolth vhe 27] AEH A%E Belon] of 6s0kNelq $3 sty TaeE &
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3 4.2.7 FN-TB-C A&A| 3% ©AE EoliR} aoF

No, SH(kN) | HE] (mm) &
1 500 17.8 LA Ag
2 650 24.9 = 7y 239E &9E T 27)9d iy
3 690 27.3 = 7MY Z23E SHE A nhd iy
A 750 09 = 7y 239E &9E T uhaE iy
: F= 71 23YE SHE AR vAdE A
5 896 41.6 a2 =g o|ES ZHg|E Alo] HolH
6 940 45.7 F3YE &HHE 44 AF
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AF FEAE(P)T 2717342 3.3.3.3 oA st Wt S}
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(P)S 29 4.2.13°] Yelct, AEAT 2717048 21.3 ~24.6 kN/mZ Bt
mn o, XthslE} EotEe] Hl= 112819 W=HE YeRl it} 3 HEsHE =
39.6 mm ~ 452 mne] EXZZ HF 419 mo|, HfslE A] HY= dFESE A Wl vl
shol 131 ~ 1358124 T WAl wheh WEAse] Xjol2 Uehygr,

Specimens K Py Prrax Pryax 53/ 6Pmax 6Pmax
(kN/mm) (kN) (kN) /P, (mm) (mm) /4,

@ FN-TB-Z 21.3 778.6 873.8 1,12 39.6 52.5 1.33
@ FN-TB-Z(0) 24.6 1,024.8 | 1,143.2 1.12 45,2 59.4 1,31
& FN-TB-C 23.7 885.6 993.6 1,12 41,0 55.4 1.35

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General
module,
L : Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C : C type Steel anchor
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ZF A9 sk BANM AT 27134, FEeE, HNEEE & 4.2.990 A2t
o AdAlE G SRl wel 2713, dE0ks, Adisksol s Aele dE

Specimens (kl\lljlmm) (lflill) 533; (]lljli;rj) Pl
@ FN-TB-Z 21.3 778.6 873.8 1,048.6 1,12
@ FN-TB-Z(0) 24.6 1,024.8 1,143.2 1,371.8 1,12
@ FN-TB-C 23.7 885.6 993.6 1,192.3 1,12

Note : 1) F ! Flexural section, D : Deck section, C : Connection section, N : General
module, L : Long span module
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C . C type Steel anchor

4.2.3.2 o5-HEYE I
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Load(kN)

Load(kN)

Load(kN)

1,200

—st-1
1,000 —st2
—st-3
800 /\ y \‘ —st4
[ X/ A —st-5
600 7 ——st-6
[ st-7
400 1 st-8
200 \ st-9
\ st-10
0 N\ ——st-11
-10000  -8000 -6000 -4000 -2000 0 2000 4000
Strain (10°%)
(a) FN-TB-Z
1,200
—st-1
1,000 st-3
/ —st-4
800 —st-5
600 st-6
——gt7
400 -st-8
\ st-9
200 st-10
0 st-11
-20000  -15000  -10000  -5000 0 5000 10000
Strain (107)
(b) FN-TB-Z(0O)
1,200
st-1
1,000 : stz
\ '\ st-3
‘ ———st-4
800 f\ rrrrrrr HH ‘ *
/ st-5
600 \ ! l (N swe
J | —st-7
il ¥/ / st-8
400 “ / f ] <6
3 f st-10
200 \ /,7 / g
0 i ‘ =
-6000 -4000 -2000 0 2000 4000 6000
Strain (10°6)
(¢) FN-TB-C
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Specimens M, (kNm) max  (KNm) Mo/ M,
@ FN-TB-Z 885.29 1,048.6 1,18
@ FN-TB-Z(0) 885.29 1,371.8 1.55
@ FN-TB-C 885,29 1,192.3 1.35

Note : 1) F @ Flexural section, D : Deck section, C : Connection section, N : General
module, L : Long span module
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C . C type Steel anchor
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3

F77r BHEE TEPs AES| f/ds2 B7Ish] flal & 3719 AAAE ALstdict A
9

Z— B0 Pre—Cambers
7}8tal 3-PiecesE 843 Fejolal AZEH UY 22 AFH 7so2 FIYES A &
dEolrh, HYA AR & 4.3.100 Al 4.3.200 ZAAIE HEHSITH

QgAY UF uae] HE BAUEL FR(L)E 24 MPaz AZhdor], ZA
SMEs5A S AHGSII AHNRE mF ATAE S 10mmoh 39 tom FA2
SAST, ARA BF GHRAS S smm A AAAG-bar, HEE Z-bar,
Channel)S 300mm 7FAo 2 Hzksk9ich

Fill
Named Connection details ! e(.:l Anchor bolt Note
material
@ FL-TB-Z 7-150x60x8 | ZFAP7 HAFX
Bot : PL—330x10 -
FL-TB-Z(O C24 —150x60x8 AL 20
@ 20 | Sige 1 7-300x100/1208 2715060 Rl
@ FL-TB-C =-150x60x8 | YA HIX

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General
module, L . Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C . C type Steel anchor

0.22L 0.56L 0.22L
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4.3.2 A9 Az}
4.3.2.1 jfi& AH

1) Z3YE
42,2004 71&et WS S8k FAE A== & 4.3.29F A,

3 4,32 TAYE Y= ARAE Bt

- = SAA| #1 IA|A| #2 A #3 gt
cou ot=71 = (MPa) 24.77 25.79 23.91 24,82
EFA A 2>(MPa) 14,084 13,760 13,942 13,928

2) A

4.2.29014 7ladt W83 Lt MY 23 # 4.3.33 Ao

PAES AR g4 | FEI=E W= FEH| HAlE
°° =7 (E, GPa) | (F,, MPa) | (F,, MPa) | (F,/F,) (e,)
5,98 202,217 502 561 0.89 28
SM355(6t) 5.99 195,60 513 561 0.92 27
5.98 230,82 520 559 0.93 27

AVERAGE 5,98 209,56 511,67 560,33 0.91 27.33
8.05 221.26 490 569 0.86 30
SM355(8t) 8.02 202,64 500 573 0,87 30
8.04 209.10 487 573 0.85 30

AVERAGE 8.04 211,00 492.33 571.67 0.86 30.00
9.08 229.18 477 567 0.84 32
SM355(9t) 9.03 192.71 502 568 0.88 33
9.05 194,79 480 566 0.85 31

AVERAGE 9.05 205.56 486.33 567.00 0.86 32.00
10,05 211,44 477 550 0.87 35
SM355(10t) 10,03 195,96 496 549 0.90 30
10,04 191.05 471 551 0.85 31

AVERAGE 10,04 199.48 481,33 550,00 0.87 32.00
14,11 228,32 462 532 0.87 35
SM355(14t) 14,14 211,04 440 527 0.83 36
14,14 223.09 436 531 0.82 35

AVERAGE 14,13 220.82 446,00 530.00 0.84 35.33
15.96 189.21 485 584 0.83 33
SM355(16t) 15.96 193.08 469 569 0.82 33
15.98 175.17 468 571 0.82 32

AVERAGE 15.97 185.82 474,00 574,67 0.82 32.67
17.96 184,22 347 541 0.64 45
SM355(18t) 17.97 188.39 351 539 0.65 45
17.96 166.29 344 539 0.64 45

AVERAGE 17 96 179 .63 347 33 539 67 0,65 4500




3) A

422004 7|&e W &

Aafe] QA

PAES sl eBAs | FEAE AYA= e ] Axl&
eo (mm?) | (E, Gpa) | (F,, MPa) | (F,, MPa) | (F,/F,) (e,)
71.33 173.71 473.89 594 .50 0.80 15,95
D10 71.33 172,73 483.52 609,95 0.79 16.83
71.33 167,97 455,85 582,23 0.78 16,19
AVERAGE 71.33 171,47 471,09 595,56 0.79 16.32
71.33 159.90 531,25 687.22 0.77 14,34
D10-500 71.33 174,25 534.06 551,44 0.97 12,95
71.33 171,43 082,34 692.44 0.84 12.02
AVERAGE 71.33 168,53 549, 22 643.70 0.86 13,10
198.60 188.01 548,52 689.55 0.80 17.16
D16 198,60 180,13 547,73 653,60 0.84 15.43
198.60 183,17 555,33 676,61 0.82 16,18
AVERAGE 198.60 188,77 550,53 673.25 0.82 16,26
387.10 187,69 460,94 558,93 0.82 17,97
D22 387.10 186.75 460,78 581,02 0.79 17,40
387.10 184,12 461,80 597.74 0.77 16.29
AVERAGE 387.10 186,19 461,17 579,23 0.80 17,22
506,70 180.61 570,11 668.05 0.85 14,54
D25 506.70 174,18 572,24 601,04 0.95 -
506,70 175,91 564,42 658,64 0.86 15.43
AVERAGE 506,70 176.90 568.92 642 58 0.89 14,99




4.3.2.2 1l7] AE
1) FL-TB-Z

FL-TB-Z A&A= TEPs Alg|2 A2 YHAHEE Z-barS A3 AAEE 15m
= FAFAItt. FL-TB-Z A¥A= E‘J & AL AR 7H 27] A9A As=

HEOD] OF 940KNOIA O F1RlE Relxl E7l@do] WSk OF 1,000KNOIA o
AFHlA FUo] FRBYT BTl FbEA

Bgol elsiel, HefSE 10TINOL BRI SeKsk AR YAz s S0l A
stelglom Zrhs] 78 smmol 4 ABS FES,

3 4.3.5 FL-TB-Z A@A| stz ©AE Eolik} aof

No. | SHEGN) | W8l (m) B
1 4 5 71 2aE S8 AW 279E WA
i T 92 sleiy Bade SUn v 0Ee B
2 990 5.4 22 sl 2aee sgd F o
3 1,000 57.1 u)gl 7 =7}
£ | 1050 65.5 YageolEe} BaelE Ao Woly
Hohst
5 1,073 72.5 #8E gt
Q= elgt s1EAs)
° 78.8 49 8
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2) FL-TB-Z(0)

FL-TB-Z(0) A¥Al= TEPs Al2|=22 WIMPH Z-bar®] FYF7F AFEo%le A

v O [e]
e AR AEEE bmg FA@ARIY 7 27l AFA] Ase HAew oF

900kNOA] 92 7123 FtoflA Z7|do] BAetgon o]F of= 72y FoA HHo]
}8} o} ok 1 O70kN°1]/\ﬂ FI2|E7} @esls AARS BT AUk 1,135kN0|| =da)
=0 wolon A otulE Qs 150] AFEYT AW 142, 9mmo|

|

3 4.3.6 FL-TB-Z(0) A& 3}5 TAE Eo|ij} 8oF

No. SHE(kN) | Y] (mm) W&

1 900 46.8 5 74 229 E S9E AW 27)9E I

2 950 50.9 =5 7HR 229E SdE SH uANed 4

3 970 52.7 A= 7MY 239E S8 JH, $H nAEE 2
4 1,030 61.6 ZAE &2 49 A%

5 1,070 616 ZaYE et

S 509 et e o obol

7 142.9 Aslzg
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3) FL-TB-C

FL-TB-C A&A|= YA 57} Z-barofA] =37} dAZ HAT] o] AX|= AH7L
& bmyg FAAARIY. 71 27] AFHQ0 A= EACH oF 640kNoA = 7H=A
oA 27]dtgo] WAL sheol FUISHHA ¥S T Ao R uAatEo] ¥
SFLE. oF 910kNofA wtdo] Hote Zdjsls 1,054kNofA =E3tal 25 7HEy &
ZE S8 SHoA ZAYETZL gEskal HHEY0|EQL FATE Afo]7} HolA|= @40
sk, Hdisks =g olF A4S A HAL S U7 dmmoA AES F=
SF

mﬁ

W ooz

3 4,37 FL-TB-C A& 35 dAE Eo|iR_j} QoF

No, 315(kN) e (mm) -8
1 269 10.8 AT A
2 640 30.4 = 718y 23 E EHE T 2T|0E T
3 690 33.8 = 7 B 23YE SHE AR vAldE A
4 730 36.0 = 7 A 23 E S E vHHE WA
5 782 39.7 = 7MY B 23E SHE AR uAdE T
6 843 44 4 = 7y 239 E EHE 3 uAE 3y
7 916 50.4 +&8 A3}

| of5}5
8 1,054 74.8 = 7ty 2o 23 g

g EYo|ESt FAYE Alo] Hojy

9 117.4 Ad T8




A&

T

Al

A1

1% 4.3.7 FL-TB-C



AN

.3.2.3 o5 -9 &

r

AR FESS(P) T 27)7/32 8.3.3.3 oAl Awet Wt FYst 7 A
Al 27] A8(K) R F5sHe(P), 4"410177( Pray), EIE Al t&%(éy), Hdisks Al W
AGn)E FE 43890 Aeletolo,

L ! Long span module,

2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z . Z-bar type steel anchor, Z(O)

C . C type Steel anchor

. Z—bar open type Steel anchor

O
(P,)& 19 4.3.89 YefQlct AdZAy 2717042 185 ~24.6 kN/HlHlE Hat 21,1 /
m olnl, HTsIET} EaE vl 111H9] SARE S »}Ewo*c} 5 FEE A
ol 39 6 mn ~ 56,3 mo] HEZ HF 48 3 mo|H, a3 A W= FEaE A WY
o vlmstol 131 ~ 144920 Sl ] Tl W] AolE eRfsld
i 4.3.8 s A Ade Y 2y
Spec K | P | Pax | Paa | 5, | O | in,
men

PECHRERS /) | (k) (kN) /P, (nm) (mm) /5,
@ FL-TB-Z 19.3 971.2 1,073.0 1,10 53.0 72.5 1,37
@ FL-TB-Z(0) 19.3 1,023.2 1,135.6 1,11 56.3 80.9 1,44
@ FL-TB-C 18,5 951.8 1,054.6 1,11 54,5 74.8 1,37
Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
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Deflection (mm)
(a) FL-TB-Z
0P,
P, .= 11356 kN AP,

0 30 60 90 120 150 180
Deflection (mm)

(b) FL-TB-Z(0)

0 Py,
P, =1054.6 KN AL
Pn
0 30 60 90 120 150 180

Deflection (mm)
(¢) FL-TB-C
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ZF A9 sk BANM AT 27134, FEeE, HNEEE & 4.3.9°0 A5t
o

a 2tolE YERY
ATt
Hjols tiv] gEol5e] e Het 1118 BE Joll Al S-AFSE 4he YER AT
34,39 AF7E SR 27 9 Fdid=
K, P P M
S . 1 y max max P /P
pectmens (kN/mm) (kN) (kN) (kNm) maxt oy
@ FL-TB-7Z 19.3 971.2 1,073.0 1,824.1 1.10
® FL-TB-Z(0) 19.3 1,023.2 1,135.6 1,930.5 111
® FL-TB-C 18.5 951.8 1,054.6 1,792.8 111

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L : Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C . C type Steel anchor

4.3.3.2 o}5-HYE &/

7k APAE se-HyE BAE 1H 4.3.99 L}EM%O*E} Ss-HEE WA= AN B
of =1L glow 7} | Q49| s Sl WE WHEAES ISttt e AFANA &
ARRE AsS YERYSlen sk 57}01] o3 FHEEZ 7IECE 4F IF AsS UL
AR 2A3E Foll AR AsS UERRSIH

a9 4.3.99 (a)2 AAHTILENA Z-bars F2$H AFA|Z AP # et Sl S|
A dEATS St glom S| YERE SR = dFAES st ok A TR
T S AASHHA AAH o2 HYo] Fasilrh (b Y77 A5 Z-bar7t AAH
AR EE ARAR APA AEEG] R Aol = YEHPS st 9low sHEES %t
HYS skl ok () AFALY} FARH AAF 2 Hsks o] o2 AASHHA HI o]
dasidtt, o= =34 FAE AT AAAR s F2E Alo|x|e} ZFAfdA S
ZWA A Hdjsls =g o] HYPo| F7IetGl e slgo] AstEHA Mol Akl &
Eob A3t AS ERIT 4= ok
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(a) FL-TB—Z
1,200
st-1
1,000 sts
—st-4
— 200 —sth
é st-6
=
< —st-7
5]
— s ——st-8
400 s
st-10
S st-11
—st-12
G —st-13
-10000 5000 10000
Strain (10°6)
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a3 4.3 1001]A1 B o} 7F0] RnE A3 ilOﬂH Hdelz7IA] AFAQ AsS B
A7t ES] AgA A Z-bar7} AXH AEA(a)2} =B FA7F DA AFA(c)
9] YA7} TFEe] Q= o = HE OF 300mm %09 HAshe AR ERlEH
7~

barZk AXE AFAD) AL FH%0l BAEE SR ol FHFHE Ao AT,

m>~ m
ral 2
lo

it o &

i
ol of

)

4.3.3.4 BAZE B7}

0.

TEPs /o] 4% B7B] Hdl, dHe LS RE2Re A SR =0,)
oF 7 Ao dAANEFE(M,,,)E vlalste] & 431 =

oF ZAZ B ABRAITE=E HEote] sttt 4 AEAY dd e 3= div]
119 ~ 128419 HAES 3kt

3t 4,310 A7E dE AR AR Bla
Specimens M, (kNm) M, (kNm) Mo/ M,
@ FL-TB-7 1,510.22 1,824.1 1.21
@ FL-TB-Z(0) 1,510,22 1,930.5 1.28
@ FL-TB-C 1,510,22 1,792.8 1.19

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L ! Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C . C type Steel anchor
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4.4 QoL XN0] o3t ZFT R FgFrL

4.4.1 i 24
4.4.1.1 =24

TEPs $AE9 A2y} A5 flote] w84 si4= it fratassiy
Sretassy T2l ABAQUS2021E ARESIATE. iAol AR ARWEEE thadt &

- AR FAA JEAE ABAL A (f, = 24 MPa)

— BRAS B =8500%/f,+4 (MPa)
Concrete damaged plasticity model ARE-

— Compressive behavior: Eurocode 2 H& AR

Tensile behavior: f,, =0.1<f. (MPa)

w
o
|

400

350 25 |
e __— f, ={368MPa
€ . f, =|278MPa 3 20
g 200 Els L £

100 s 10

50 5 -

. SM3s5 - 10T

o] 20,000 40,000 60,000 80,000 100,000 120,000 0 L 1 1 )
Strain(10-) 0 0.001 0.002 0.003 0.004
Strain (mm/mm)
(a) 73 (b) 2HTE (EC2 =)

I3 4.4.1 AR f3taslid Als md



4.4.1.2 ¥ Y

TEPs AR 9 FE Ao =g vigoz mt st on, A= ABAQUS
oA Algshs 483 daa(S4R)E ARSI, 2 E: 837 &= 24(C3DSR)S A
&oto] AT, Aot 2AR|E Abo|o] A2 ABAQUSS] General Contact &7
= SxAA FEFHe] AT Aol diet F582-7t4 242 Hard
ContactE ARE-SFYITE Hard Contact> 5 Apo]o] ZhAo] A4S grHich 2hopAd HEH
AS R st Rzt ol AssH HH, M5 & SHH % A=A wet H%
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Sdmele] shEAjehs Al YT A s 2ES 2A A4 1.5m °
Flesigry, AgAe sl slaA] YEsEew ol
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Axial Load
(Riks Method)

Slab Concrete: f. =24MPa
(Solid Element: C3D8&R)

Z-127x100/120x10
(Shell Element; S4R)

PL-440x18
(Shell Element: S4R)

(a) TEPs Beam Y¥I2E (10m )

Axial Load
(Riks Method)

Slab Concrete: f_=24MPa
(Solid Element: C3D8R)

Z-300x100/120x8
(Shell Element: S4R)

PL-330x18
(Shell Element: S4R)

(b) TEPs Beam #A7g7HE (15m o)

Y 4.4.2 $3FQ A8l4] 24 TEPs Beam



4.4.2 S| Ax}

3443} TEPs Beam UHFRE (10m )¢ s i} 7t 2719 A APAY 1 &
ARRE G UERleH, o]% FAYE SEHo| o] WS AEAY e
TEPs Beam Aftholl AAgt YA F7E s mdgsty] oF7] wfol] HAA] ¥
#Z‘ ges] wrgsty] ofdt, Aro LAIEAIES Sl 4 AR BrelE B

A HWAEE AR ST £ USS o 5 STk

4737t &0 TEPs Beam (16m w)9] A4y} 7 279 A% HAA|9] AR =4
BrEE o o]F SefH FAES FHo| WSt sjAdute] AHdut AFAY A/do]
Apol7t WhAskaL Qlet, EAPE S B0 By vARt dd= F7ESI A9 e
© YHRES sjAANet VIR AeitEw FUFE A AAAEY 52 ger S5
_/': o]0 o o]— 1:]—

ra=a =2

S, Mises

SHEG, (fraction = -1.0)

(Avg: 75%)
+5.690e+02

AC YIELD
SHEG, (fraction = -1.0)
(Avg: 75%)

+1.000e+00
+9.167e-01
+8.333e-01
+7.500e-01
+6.667e-01

z 2
+2.8620+02
+2.455e+02
+2.047e+02
+1.639%+02
+1.232e+02

+0.000e-+00
+0.195e-01

1,500
Analysis
1,200 . s
-y
Z 900 .
= Teeee._  FN-TB-C
° N
8 i
3 600 7
» FN-TB-K(O)
300 7
Vs
P
0 .
0 100 150 200
Deflection(mm)

1% 4.4 3 TEPs Beam YEHIE (10m7) 83ka4slAd Axl



AC YIELD

SMNEG, (fraction = -1.0)

(Avg: 75%)
+0.000e+00

Load(kN)

S, Mises

SNEG, (fraction = -1.0)

(Avg: 75%)
+5.690e+02
+4.900e+02
+4.494e+02
+4.088e+02
+3.682e+02
+3.276e+02
+2.870e+-02
+2.464e+02

+4.3d3e+01
+2.838e+00

1,500
Analysis

1,200 -
900
600
300
0

0 50 100 150 200
Deflection(mm)

1% 4.4.4 TEPs Beam A7A7H%E (15my) S3kassid At



4.5 TEPs ¥V98.9] KA Aot

TEPs PAdHS] A= US5E 7HrE AA7]E(KDS 41 31 00: 2019)9] AAd-g-ewzH o
el 4Rttt 2 ES §8 U589 0.85f,= YS5Atol #5sHA #Ed= Alew 7t
gatgon, e FASHI A ‘%JJE A 7k %Lo}ﬂ] 2=

Aoz s, Ay BaeE
WAgel s s, gy

0.85f 1
4 P
’[ s ea 0 a ]4 G}: —
b —
q,\ A = _— e, —— —— — — 'E“V
< e héﬁ
. oo PO vz
= P
: =%
F, " Pyp
%Y 4,51 TEPs TAE thH32 R
M, = C(d, +d,)+ P, (dy — d,) (4.5-1)
oA7IM, M, = BH= (kNm)
L= EE o] iﬂﬂlé A (mm?)
}g} =7 HQ‘] 3}LE LT (MPa)
P, = PG U=, P, , = 23 SO A=, P, p = ] <
A= (N)
di = ZAES] 452 09 FACERE AT D74 A2 (mm)
dy = ZAAGHY G52 SHORTE AAEHE A7 A, A o
%o] Ag3H4) g A9 d, =0 (mm)

) 0
dy = P} 283t ZAme] F4 o2 nE Aol Azt Az
dy ;= HF7Z Tl S471A] 9] 7431

i



TEPs SR A7 At

Q, =3.7(t,+0.5t,) /L, \/f 4. (4,5-2)
oI7|A, @, = Z-bar AGAZHY A= (N)
ty = WA 57 (mm)
t, = AE FA (mm)
L, = Atz 4o] (mm)
fo = TABE AF7=
E, = Z32E A (=8500%/1,.)
4.6 &2
TEPs @dHo| A74tns W dutEo tsHe 10my ZE(FN, AA Zo| 6.4m),
1omy 2E(FL, AEA 4ol 8.4m) AFAl sl FAEA B4 2 AF F75 4= 5t
21 A7 BASATES St Aatel gk 242 vk A,
D) A 23 ZAdA 4 2 s fel Agle] ARt 2717HEE Helew 7
z27] APA 2% AgFor At d&Estsd Hdisksol Hisl 10myg 2E<l
FN AA|S] A HE Qe Z-bar ZAYAES AAT FN-TB-Z HEA| tfu] Ay
7] fEo HF Sl FN-TB-Z(0) A} =37 AAIAE g FN-TB-C AT
Al 247F 81%, 14% BE & 3 2ol BASA F4 LAY fof wet Aolg 29
om 15m7 HEQ FL AFA 9 Aol FL-TB-Z AFA thH] FL-TB-Z(0) AFA
£ 5% =2 32, FL-TB-C A= 2% 2 ghZ Hof zpol= A Y9ttt
2) FEsts Al HeY Hdjsts Al M= 10m & 2EQ FN AYA|9] B¢ Z-bar A
BAE AT FN-TB-Z A o] A EA fHo] Hg 3= FN-TB-Z(0) HA|
= A7 4%, 13% A= e S Hiow 1my XE FL AYRAY A9ole

FL-TB-Z A tjH] FL-TB-Z(O)

]
qee A

37l
Uehtt,

Ago] whef

AR, ,kL]—x

e cheat g,

[e]
w2 i

AYA L= 217} 6%, 12% A% Hof 7

FEsIEA Wglel HojslEA] Mg BE 27k Aow
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) Hdjslol =g wi7ix] ZaeE éﬂiiel AL A oS ek ggkon =
7)et g2 10my =LEQ FN *;l@xﬂ - sl i) 56%~66% HeilA LRI,
15me 2E5Q FL A¥AQ AL Z-bar ZJAYAS HA|3F FN-TB-Z, FN-TB-Z(0) A
A= 242 88%, T9%ONA YEREAITE ©=37e AR FL-TB-C ddAl= 6122 e
U A A erdel wheh o dune HA

1) At sigo] Z7heol weh ve] Wyge] A¥don BEsls AL ISIAT. 10m
T =EQ PN AR F950] AL g 34 71@; el fA5iel 29
Z50] Aglel S48 7158 Helonl, 15mE BE
2022 0 G FLATB7(0) JBA 2USE Zerel= e el S Ao
2 i} AR AT g5l et 29E YA B gelsielr,

Ew

5) TEPs AR 7wl AZE 7M1z AA|7|2(KDS 41 30 20: 2022)0] AASHEY
Hof| wha} AT 4= glom, él‘%‘ A3} TEPs TR 4T AIgH mE A

ofu] FN AEA| 18% ~ 55%, FL A8A 19% ~ 28% 2 7+ Uhehict,
6) TEPs Beam YWIZE (10m )9 {3tea sjxdyt 718 7] A AFA 9 77t
AR 2 UEtgidleon, AR AARIGAIES B8l 42 ARAERE Frleiaes

o ABAsl AUREE DAHCR AT S oS Blsat 4A0RES] TERS
THE (15m DO AA 2 718 2719 A9 ABAY ATt B4 BrEgon o
F Seln 2agEg Fho| WA SNABY A ABAY B Holst By
steh ABA AFEL ANnES] ARl MR ARYER BT B
AYARG £ FOR ST & UL HASUT,
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Al 5 & TEPs WdE-7I5 JYRY olFAS

5.1 71

TEPs M35 TEPs @Adio] &3le otojofzal Zubyghia 850 ofd ZEAZ
Fow AzkEle] AF4 9 FRAS0l $4Eity (19 5,113 Lo HE T8 HITEE
22 FAsto] Bl 7150 HiRo] AlgA 9@ LRA S| T ZdE FAlA 2
AN S(CFD Y T8 Bl AAFsto]l Aol TEPs TARS AgHo] ofd BEH

2 WHle AREetl Al W FAEel ZIHET

oL

N

[Zezeriscm |
e

I3 51.1 TEPs HgHE
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5.2 TEPs 4E-71§ FESR v=71E J4Y
5.2.1 48 AY
5.2.1.1 28N A=

TEPs W8} 71% Ao WSS Hrshy] Qs 2 27ie] ARAS Astgct. 4

S AFAe] 7]5S [-500x<500<16(SM355)1 7]gof A= HO AV|= 7T
PL—-440x183} W7} 7-127x100/120x10, A5 TE 742 T-150x220x<10x<18%2 AJZHE QL
o HER AdAE FYT AT Al2E 7WJ— lom, eHdde flal FARE Al
A FAE HEE AYset, AAYAY F4E Z-bar 7| 2P} Z-bar FYFE HFSt
of ARt FABA(Z-bar LEF)oltt, HAA| d7= & 5.2.10] Asilal, 19 5,21, 1
g 5.2.29 FAIE YERARIT,

HEF Al AR FFYEE WE(fh)e 24 MPaz Al o, A= SM355 7

Filled
Named CFT Column Connection details ! e. Note
material
71—xHo§7_1
@ CN-TC-7Z A ]
(1-500%500x16 Top : T—150x220x10x18 Z—bar 7|53
(SM355) Bot : PL—440x18 C24
@ CN-TC-Z(0) Side : Z-127x100/120x10 70*1H°§7%_ )
7—bar @Z3

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L ! Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C : C type Steel anchor

ra
Okl
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AT A7FERAAE TR EolA 3,000kNS] Actuatorg ARESHAATE

2 AESTAA71EKBC2016) "o whet =S on], AFA Bl 423

= XY= Qct, skg7hEe ARl 4l 2-85ke] 0.01mn

dom, 715 Aok SNk 7 gadolet 7E SASoREREE Tt
HE71A] 9] Zol= 3500mmeo|il AY F FFH=S WA|sly] o FAAE AA|stt. AF
A ARzt ghEAEtel2l S 1% 5.2.3, 19 5.2 40 UYERSITH AEAS] B 7pEEo] ¥
oF ZANY, A gl AdHy & ASsH] flste] ARAAY shte] 2 wA%}
7150l % HAE AXstelon A9 A5AQ My w45 flste] MPE AlolXE
ket AFAE WA X 9] 9 Alo]x] K2k A= 17 52,59 2t
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9 5.2.3 A A AlRE=
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= 4“ P [A i loo!ci i ? \m
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Q
111
(a) LVDT A
1200 . 1200 R
& £00 156 3H576 234 50
188, 138,138,138, 316 . =254 - Rkl ¥ e AT »
-~ T T (i i T o

:__.__ﬁ. 3 & i e o : 5 - W E
o K-m 24
. . :g . . ‘;;_a z‘i}
—a = ;‘ R ] il
8 9 10 220 195 25
(b) ejfolozsl Fo (o) sH-dT 49

1200

S0 234 764539756 195 75 330
% T et il ] ™~

| T 1

. [ ] o .E 25 .
g
el o}
T
3
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. e, 8 © CN-TC-LO) MMM 289 Strain Gauge 0| 5%
(@ FHTE FY9 (e) ZAdA |4

9 5.2.5 AR AFA AlolR] F2t 917
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5.2.2 AY A}

5.2.2.1 j|& AJ¥

1) 38 E

ARA Azkel AN EAYEE HAVEHAE(f,) 24MPaz2 AEsleH, KS Foll we}
A5t ZAA] ZIBE &7 e ¥ 5220 AEstglct 024 ZIAE FAA| 37]¢] ¥
7 EMAAISSE 13,928 MPa o)1, Hat o U=7El 24 83 MPa, U] UEAEA] HEE
2 0.002312 ofe}, ZF FAIAO] G4 SY-HPE WAE 18 5.2.600 LA,

g2

|

I 5.2.2 A APA ZARE A= ARA A
Nk SAA #1 SAIA #2 ZAIA #3 Rl
oy | HFHEMP) 24,77 25.80 23.91 24.83
eH4] 7| 42(MPa) 14,084 13,760 13,942 13,928

(b) BAIA #2 2% sy

50

40
g
3 -
i L —T
& - — @Al
] ‘ — A -2
0 _~ BAH-2 ||
/ i —BAH-3
! 07‘ 500 1,000 1.500 2,000 2.500 3,000
Strain(10°)
(©) SAA #3 25 vk (@) FFE H-HIYE |

19 5.2.6 A AA| FAE FAIA| ST E(124MPa) ARAIS At
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5.2.2.2 33| AS

1) CN-TC-7Z

CN-TC-7 AldA= ZAAPAES Z-bar 7|EEFLS HL3t TEPs 3 AlFA|o|c}
CN-TC-Z2 Ad z7] 3HZF 0.375%04 ZABE S Hof|A] n|hldEo] AlRIE Sl ]
Az 1,0%71A] ”]*ﬂ o] Z7petart. Az 1.5%04 7|53 B A ALoloA 845 7
A7} "olAls a2k ALHoR SelRA o] AstEr] ARstart. F17 2.0%004 &
2B Sl HJIEZS] Wojx|7] AjZlsien HAFez o] HohEdaL o]F 2l
ZF 3.0%0014 E|ZEH 0| EQf A E A7) HolFlom 31zt 4.0%0014 SelE7E vhdk B
ZAYE gesiich

;

3 5.2.3 CN-TC-7Z AgA| 35 dAE EolxR}) g9oF

No, | W&ZH(radian) | H$] (mm) W &

1 0.375% 13.1 S B A mAlEE A

2 0.5% 17.5 SHE AR A, W uNdE A
3 0.75% 26.3 SHE A 5 uAEE EA
4 1.0% 35.0 LHH AAHor 49 vy

St 7FEAl Aol A Aed

b) 1.5% 92.5 SR

PN A&HOT el
6 2.0% 70.0 CEEEER R EE R
A= Wojx7] A2k

EdlH AW +4 571
7 3.0% 105.0 S S o AlgE WAy
g ZEYo|EQL ZAYE Ato] HoR

Ao 2 & o<
8 4,0% 140.0 ez s4s i
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(b) g <2
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(@) A s9E o

1% 5.2.7 CN-TC-7 A3 uly| A=
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2) CN-TC-Z(0)

CN-TC-Z(0) A&H= CN-TC
A& Aot} CN-TC-Z(0)&
sk 0w 3| AHZE 0.75%004 FEEolA A7t o o]%
FIE &djHo] nAHFgo] vl

T

ri

Aol7h HojA) 1

ZARNE S B7} gEEA 232E

o3d2E 3.0%00 A gol k=

=010
'B'Oo]"é‘

FAlA AtAAA Z—-bar9]

o AlE
. E’.El

]_J‘X‘] O]

7t gersh

3 5.2.4 CN-TC-Z(0) H&A| sz DAE Solrfd 8of

No, | W¥Z(radian) | FH$ (mum) gy &

1 0.375% 13.1 S Ho|A AAZ o7 nAFY A

2 0.5% 17.5 S HoA HAH R nAFE LAY

3 0.75% 26.3 315 Ask Al A A

4 1.0% 35.0 AAH O R ulhtE WA, AKHORE A

5 1.5% 52.5 AAH O R ulNtd WY, AHHORE A

6 2.0% 70.0 ZAYE & B} fAZHo|E Ato] HolF

! 0% 1090 Aon selad s

g 4.0% 140.0 ZAYE &= %%;%1;% o, ZAE gt
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gsto] A&t
27 ] 3-7F 0.375%5E ZATE ZefHo|A n|AlFGo|
agjel AAHoR
C AL 2.0%004 ZAYE SeHe} g3 EZYolE
A FolERo] WolHth 3|1AZ 4. 0%0) A
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- —~
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713 5.2.8 CN-TC-Z(0) AI@A| uly] A=
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5.2.2.3 BHIE-3]|HzF TA|
Y FEEHENM )T} 27)744E 3.3.3.3 oA Aget st FUsHA APYsict A
A RRAEFAY] S QA% 78 A 271AE(K) 2 FESHS(M,), Hdsks
) % 2.59] A5 aisﬂﬂ, Eqﬂ

E-3H7t aejxe}t YRAFFEE 483

T}, 271798 BRHEFT|AE 4,198 ~ 4,746 kN/mm & UrEP“OUE] X“EUﬂE {POW
+ 5.675 ~ 6.256 kN/mm & YERHSITH Zdjslsit et Ble FRAESTA=
FARHA 1,243 157948 debgtal, ARAETOIA 1223 1,30 HiE H i) Wwo
*El iﬂ R PEHS ERuEZIL YRHEAIA RfolE E"ﬂolﬁr o= A

rE ot

1m

>
ol -lE Fl

TN AR S-S UEelT meb AniAR|e] FRet Auglel SARE 4
% »}Ew et

3 5.2,5 H-71E I AEA 4Y 2

K;‘ M M % Mmax 0 0 Hmax

y max Y max

Specimens Direction (KcN/mum) (kN“m) (kN“m) /My @) @) /0

Y

Neg. 4,198 776.2 964.8 1.24 | 1.61 | 2.69 | 1.67
@ CN-TC-Z

Pos, 5.675 -1,125.2 | —-1,367.9 | 1.22 | -1.76 | —4.07 | 2.31

Neg. 4.746 607.0 951.4 1.57 | 1.52 | 2.53 | 1.66
@ CN-TC-Z(0)

Pos, 6.256 -1,014.9 | -1,316.2 | 1.30 | -1.63 | —4.11 | 2.51

Note : 1) F : Flexural section, D : Deck section, C : Connection section, N : General module,
L . Long span module,
2) TB : TEPS Beam, TD : TEPS DECK, TC : TEPS connection,
3) Z : Z—bar type steel anchor, Z(O) : Z—bar open type Steel anchor
C : C type Steel anchor
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1500

1000

-1500

Drift (%)

(a) CN-TC-Z

1500

1000

500

-1500

Drift (%)

(b) CN-TC~Z(0)

a9 529 R-Ulg JYE AdA mHE-3|1xZF A
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(9] (9]
N N
w W
HT

a2

o)

okl

\Y

#

=

(=Y
P
N
oy
ox
i)
b

ZF Ao HHE-3HZ HARNA e 10%A- % T5%A1Ee A8 Aw 7e
7% 27174 AVgsigom, ® 52,600 et F ARAE RRUERIIA fA
e EREeY,  Z-bard FHVE AedE AHAEAE QAR HEA
(CN-TC-Z(0))7}  AEHEFZNN  we  FAGEE  dedth  ARHEFIA
CN-TC-Z(0) A¥A= 1,406.4 kNm/% © 2 3)774& WHsilen, CN-TC-7Z 43

= 743.9 kNm/%= o\‘ﬂxﬂ,gi o S A4S YR

3 5.2.6 H-7ls e A 27] o

K, (kN'm/rad)
Specimens
Negative Positive 1)/(2)
@D CN-TC-7Z 507.7 743.9 0.68
@ CN-TC-Z(0) 413.6 1,406.4 0.29

v
3t

7 AgAle RuuETgelse FEries} Arwe, HoEueo] s0% e
5.2.79] Aelol Uenlodeh, AglAde] £/ e £ APAE AuAEris &
Fumuee) Hojmue, Audeo] sougto] A Uehy,

3 5.2,7 H-7VE R AP g RmAES P v

M, (kN'm) M., (kN-m) 0.8, (kN"m)

Specimens N P N P N P
i Bt I 776) N i Bt N ) VIO s 51 (5)/(6)

oy (@) 3 (4) 5) (6)

O CN-TC-Z 776.2 11,125.2| 0.69 | 964.8 [1,367.9| 0.71 | 771.8 | 1.094 0.71

@ CN-TC-Z(0) | 607.0 |1,014.8| 0.60 | 951.4 [1,316.2| 0,72 761.1 | 1,053 0.72

1,04 0.98

/@ 1.28 1,11 1.15 1,01 1.04 0.98 1.04
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ZF AdAY A FRAES A0 FERHE Al S0, 0 HHEHE A Iz
(0 ), ZTHEHL | SAZHO) spmae)= F 5.2.8° BeEfste] UErfiSIth S4H 3
Azto 2 RE Z-bar BA 7|EFLS A3 ON-TC-Z AEA|Q] FEL Rl ELTH1, 61%)0]
A HA st o A RHHUE S YHAELTH—4,07%) A YL, 0 i BHLHE
F7H-3.82%)0 4 WA etk mebd gmAlERZelA o dyHel WEASS B
o,

Z—bar YA FYF7F AFH AHFAZAAE AR CN-TC-Z(0) AAA= &2 Fm=dl
EL7H- 163%)01]/\1 HAERYSIR o ZOEHEE ARHELTH-4 11%) o4 YERTIL,

[t
lo
[©e)
(@)
N
>

3 5.2.8 H-7lE HT @A G FRRESe] s vl

eM'y (%) oM'm ar (%) 00A8M'm azr (%)
Specimens Neg Pos Neg Pos Neg Pos
el I VC) i ol el ROVIOON Bl IR EOVO
@ CN-TC-7Z -1.61| 1,76 0.91 | —2.69 | 4.07 0.66 -3.20 3.82 0.84

@ CN-TC-Z(0) |-1.52| 1.63 1.20 | —2.53 | 4.11 0.62 | —=3.09 | 3.99 0.77

/2 0.82 | 1,08 0.76 1,06 0.99 1,07 1,04 0.96 1,08
2t ABAER 0.8M,, A 023 M A Sz w2y AR WA 49, FRdE
F704 1,029} 1.32¢] =S welonl, AmulEsleld 1063 1109 @4EE Lehg)
o Z-bardi7) 7189E 7H1 ABA ON-TC-Z AEAE FRHESS] AAEs} HrdEd
of eIk o] 1429e] L S MU, Z-bar 7 2EFe] APA ON-0-7(0) A
A AEasee] ARt RRAElel S bl 10 e S w4 A

°of AY=E 3 5.2.99] vlasto] eI,

1o

T 5.2.9 B-7V5 AL AEA 4 REEele] M vl

W(=00.s vsmaz /O ary)
Specimens
Negative(1) Positive(2) 2)/1)
@ CN-TC-7Z 1.99 2.17 1.09
@ CN-TC-Z(0) 2.08 2.45 1.20
O/ 0.98 0.89 0.91
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5.3 TEPs ¥y -7|5 Aot

4
=)
Jo
%l
)
=
)

5.3.1 Y RN RY

WA SARLe Arud gu miE-REud BA 220 HARAE EAS B
S ool g-wg) mllE-wgzmde THEt BAe] A% 54 0 B Wi wY 4
2o] 2z PRAHRDL 2 gafolof Tt

AZEIHAE S 5 B Ho)E AT 5 AAARALY 8k o|dAE B4
2 AR 4 g mdo] Bashth AWsHEN 2 F7IskEe] WS A AR, F4,
Aol W2 T S U] A4t Fol 23] olHAT Felvh Geplch FA 9 A
MY AT olHATS wasl] $F BUe fatasnd YFaddmdn Lxug
0] ek, 4 S YRS AT ATRYS 24D S sl 292 Akl
VAR B, JJFos FAE Bxe} o] AAA YAt A2 49 AR
s,

e nde 317 o] -Wd Tt mule-wwZ WA T =3

a9 s,
Aoz mulgsin] xepile] uiZfiaE Aofstejof gty @8] ZK(Chord rotation)
ASCEAL-16014 1% 5.3.29} 20| Aolaiet ol@AE E4e mavE Hant pame 7
A Aol 7= At BA Aol YyeElyY A9 Strain Hardening A3}2} Bauschinger
ol of B0} oA A4k A7t e
TEPs AE-715 AR BEASAY A deie Beo] 4% mae @do

off A= Ast, A= Ask, BA Aol yehd Aer oSHY, AYETet Perform3D
7151 A AT} trial & error WHOR HFAAINREES Q3 AAJSIA] njrfjdH W
el

ﬂllﬂi AN e

Chord rotation:
g=2
L

M Hs Bty 2 HIEhg A~ g =

13 5.3.1 FEAARIAEY (AIK-B—2021-001) 19 5.3.2 3AZF A 9]
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5.3.2 A% X129

TEPs TAH-7I5 HYF WEAHABAS 17 53,30 2o 3
Qgste] AT FUI 7
sAael AEET vm 9L wEsge B duy An

3 £
Perform 3D FZAABARYL 27| 4AEE A-HudE ool 719 835 E2 Fojglo
_]

WA B} oAuRaAbe Aots] mAk=H FAZE Ak HIAdFE A Al AR 2449
A7} 0.04radian oJyf 7 g5 Belotoiof i,

— 2]
Plastic Hinge

o :

Elastic Column ———>

Elastic beam
M
L ]

9% 5.3.3 )5 ek uaswE

o=

1500

—ANALYSIS
--- TEST

1000

500

Moment (kNm)

Rotation (%)

1% 5.3.4 TEPsTAE-71% HHIE-3]AZF vl
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2) AdAAA el FF77} o2 F APA= Z-bar TYF HFo| HA| P2 AEA Q] Hmul
EFIA g2 FERAES} HYRHE, HARAES] 80%to] EA YERTh

A}

3) 2748 B4zt RN Z-bar 47 7|BHES HAF ON-TO-7 A@Ae] FEe Huyl
6 B RElE7H-4,07%) 4 R

61%) oA WA Ao HHHEE 4.0 :
EAH-3.82%) 014 WA UeRdt) webd JEEESZA o 4
Z 5

Aol WHASS WA Z-bar YA :

ON-TC-7(0) ARAE 3 ARAETZH-1.63%)014] HA wasidon] Hohmm

= ARHETIH-4 DN LRI, Oy gy, = FRAETZINA WA Uebgie)
D 2} AEAER Oy, 4 ARAZT M A 2020 HZY AHES BT 4
HETIA 1,029 1,329 Q=S Hlon, FEUEHA 1,062 1
UERolTh Z-bardd V1R b ARA ON-TC-Z ARAE ARuEcle) Ay
b RmdEelo] AAE oiu] 142009 L e MAR, Z-bar BA 2ZF AR
ON-TC-7(0) ARAE ARHEAY AXEs} FrflEds] dAE oy

e Bor

5) Perform 3DoA HFa/deAREL 277w A-HRUE &Y 32 A8otes
ojflem #A At ouAaits HEs| mARs=H SAE ok BlAdFE A A Al
AeAst @owA A A AR 24342 0.02radian o[l AFoRE Eelstojof

Fissy
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6.1 71

~

B

pol 7} 12} &

A5

% Ao)7F 130% ol Aol7t

30 3

A

T

[0

Aol Wiz 7

H

T

ol

ZEE] T

hyy

CEENESER
u7t Hew

1.

kl

1
H

te me,

SHER]
o

].

=]
pus

U

4ol weh TEPs

¢

1

T

o] AT
M Aol

)]
—_

=
=

87|
=2 UWEIEHAZ|E(KDS 41 17)

55

(1)

o

X0

o

. Perform3D

g o=
T ofF © I+
| I

= od
ot A
-0

ol 7

it

Al
It

KIr
ol

Jlo
20

a9 6.1.1 WRASH7E 2
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6.1.1 X3 712 ¥ 2A

=
FLENG)

Aot 12, A 43 BETE AFAVBNAGADEER AN, T2E AR9 T2
A 9l 7%, AR TR B AAVIEE 3 6.1.2, 3 6.1.3°] A
SFRATE

oA TS A EAT FA] B A Hejd Shus] Slel TEPsS] 4
42 o] g3t | 11.4m X 9.2m BES 7|EOF 5bay X 3bay (37.8m X 33.2m)= A&
SHltt, R ES 27180 YiATES TEshe AERAIA TN Sl 3.5mE A
SAE), ZTf 1L4m 47 Sehio] ole] HYZS olgT FTUYY WARE HEede
Yo BAE A5 B2 ALlols] CFT 7153 TEPs TARE AASIIC
19 6.1.3~71% 6.1,82 FREHEo|T

AN

A FrES FREAAVIEKDS 14), FS5TE27|KDS 41 F85t0] 17 6.1.29F 2o
1.

rlo

i 6.1.1,

X

o g

B

a9 6.1.2 AAEZE 3D View
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i)

Fl
o
-
;
=
o

2 Ao 0OFAA A% F2F4) EERE
) 7] 9] %] - AES=-ES AW=7 =
Asew B E A| A (FRA) 11 (<] =) 2 A7) AR RhE T
o] —1(;(] ! —|) _,z__—é—]_}:_ iJ.T'_:'L}a/\]/\Eﬂ
_ ] SRR T o
AEZS A3k 15/ A 45 R=3.0

612 FERAARY @ H87)E

Zj_i_?_}—7]% (KDS 41)[12][13]
A871% TF2AA 7% (KDS 14)
TE2E 712 AA7E 2 A

e AHBAREAA (A %5)8)
el LAEREAA (P2 E5E)

3# 6.1.3 ARgARe] T B AV =

gz 4 A7 2 s
- KS F 2405 fer = 24MPa s

(W 28 =g ) o = 49MPa CFT71% Y533
L KS D 3504 SD400 /, = 400MPa D19 o]3}
N
o KS D 3504 SD500 f, = 500MPa D22 o4}

KS D 3515 SM275 /, = 275MPa HE7 (£ 200mmu]wh)
@ ¢ KS D 3515 SM355 f, = 355MPa HY (% 200mmo})

<

TEPs A H
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: ? ® ©6 ©
& \L\ |
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|
. ; ‘I
b = \
K |
I |
|
§ a
=] a I‘
A

@)_ o

=4

37800
5,200

X8) X7
5 @
4200 9,200 &goa hm_“'
@ ot off2 cir2 o A&k
SQIA
g [
3
it s 1 |
. ‘ I A 7 ;
3 3
LK |
b =)
@’_ %’3 ot
g
; d car2

6.1.4 F4l=
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Yz
@

E-

19 6.1.5

[
37800
8,850 8550 2200 4800 5400
=] Li=11Ed i S0 i)
@ . AN
I I
TEkt 1is S0
—
i
e pree] %
l @t @i
ad i -
HE a
4 s | [

31400 I
B850 8,550 9200 4800 6400
@ eat TG TEGLE Saans )
sapn B
@ T 2 i
g E z : = A 5 = el
¥ 4 g & E i E| A i e
saoe i
]
@ " it L reds o
> 9 I e
3 w0 5
) i
% g 4 4 E 8 f 4 e
e | SB00 &
¥ i
A E L
(2 o 1 & s m«r&; =
aE -
e B —Sy |
4 i i segann (rcesd 4 |
g E A i A ; % JZZ;‘
=]
@_ his
3 T

9 6.1.6 A3

TR
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33.200

17,800
B850 8550 8,200 4800
@_ TEGY, F00 00
> il
g g gl
e -
|
@_ 154 L It b1 303 5300 o
4 SRKD
Hp n
#s ]
SO ] saxe <
@1
@_ fi= 0 f2= Tl o wmw
& k
o [ @ | |F
E 3 s
2 i d P .
3 = g 4 ; %i
@}— —~ | e
= o
9 6,17 A} 45 FEEHE
=3 ed)
® ® 8 © 889
37,800
BA50 8,550 9200 £ 800 6400
® ®
700
15 16300 55300 00
— —
® Lﬁ <k 1 @3
8 m-).4 4 S
7
%)
b I 1 £ S5300 e
4,800
HE seme
il
§ E g E B # st
P l 00 & e
:
) - =
@ o ga@ g
1 . L & 4
5 7 e | =
¢ ; o
?l ; :‘F[ i 2 =y 0 ATEC, p ; Wiwil AN
=
s 0} B
T

% 6.1.8 Aes =%
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7| EEL 94m/sec, AEARETE B, FREAP(L) 0,95, A& )

ARBHE A Al FRANREE 0.2 (7RISR 28), Xl RTS8, 5= (L)
105 Zgstslen WAEAHS D olth, AAlsts 9 Adsks 218 3 6.1.40] Fstsl
oh AXHAGAIAE AAAS= SRAATR) 3, AR E=AG(D) 3, HASHA
(G 3 ot} AHE 24E 3 6.1.59 A2k

o&
ﬁ

¥ 6.1.4 sk&==4
sk TXoE W e gAnet A5t 55 aLefste] ARy
% & % Azp2AA 7% L faaz
7] V) AFHRETE
= 5 = 24 m/s B
S °f & N
TLEAS (L) A GAS (K,)
0.95 (II) 1
FAEA NS E AR
0.176 S,
SRS
TLEAS (Iy) WA A ==
1.0 (1) D
Z25A% (L) N\ RAAH A ()
2
Z(j/}jjfi = 1~O (H) 0,5 kN m
Lz2As () 2x=Aa ()
1.0 1.2
6,15 ANEEA
AQER| U q. = 200kN/m’ (A7)

AR

e e
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TR A= 3 61,63 Zom MRHEA ZF Wk AREdo]& 90%oldoltt, B
= G, 3 6.1.7°] AestF o I7 6,19+ KDS 41 179 & AA-SHAHEHo]
3 6.1.6 I-7#| s Zxt
u} 3f o= % 7] (sec) AgRoE (%)
97} M 1.39 94
12 me 1.45 93
Rotation—2% 32} mE 1.25 94
3 6.1.7 Scale up factor A4
S GIEShE UHATE BAA(C,)
_ =71 A A 3508 kN
XHl3F 1.73
S aEE A 1792 kN
] =71 A A 3508 kN
yHl-3F 1.81
S awE A 1644 kN
0.8
—DBE
—MCE
__06
]
| =4
2
®
o
g 0.4
1]
e \
o
o
3 \
o N ~—_
0 T
1 2 3 4
Period (s)

I 6.1.9 B3 AASEATHEY
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6.1.3 A Zx}

TEPs 345 A7 KDS 14, KDS 41 of weh AAs s 2438 aie 243}
Art, d2zeut BZo|(Rib) 150mm Deep Deck o]n Hla&aH AAXES AMgsto] A4
Astieh, AAATH: & 6,18, F 6.1.99 2ot

6,18 715 FAE 9 g2

T2 27 geu | wum
1F ] — 400 X 400 X 16 0.91 CFT

CFT1
2F~ ] — 400 X 400 X 14 0.97 CFT
1F ] — 400 X 400 X 16 0.97 CFT

CFT2
2F~ [ — 400 X 400 X 14 0.86 CFT
1F ] — 400 X 400 X 14 0.92 CFT

CFT3
2F~ ] — 400 X 400 X 12 0.93 CFT
1F ] — 400 X 400 X 12 0.90 CFT

CFT4
2F~ [] — 400 X 400 X 12 0.80 CFT
CFT5 1F~ ] — 400 X 400 X 9 0.67 CFT
SC1 1F H — 300 X 300 X 10 X 15 0.93 SM355
1F H — 310 X 305 X 15 X 20 0.89 SM355

SC1A
2F~ H — 300 X 300 X 10 X 15 0.80 SM355
SC2 ALL H — 250 X 250 X 9 X 14 0.68 SM355
SP1 ALL H — 200 X 200 X 8 X 12 0.54 SM355

36,19 B BEQAR 9 S2u)
T2 27 geu | wum
TEB - 480 X 370 X 9 X 120 SM355
TEB1 0.71

2-D25 (BOT) SD500

TEG1 TE — 480 X 370 X 10 X 120 / 190 X 150 X 8 X 10 0.98 SM355

TEG2 TE — 480 X 320 X 7 X 120 / 190 X 150 X 8 X 10 0.97 SM355

TEG3 TE — 480 X 370 X 10 X 120 / 190(80) X 150 X 8 X 10 0.90 SM355

TE — 480 X 370 X 9 X 120 / 190 X 150 X 8 X 10 SM355
TEG11 0.98
4-D22 (TOP_CONTI,END) SD500
TE — 480 X 320 X 9 X 120 / 190 X 150 X 8 X 10 SM355

TEG12 0.95
2-D22 (TOP_CONTI,END) SD500
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6.1.4 BEHAS+E
Z 12X A (Maximum Considered Earthquake, MCE)e|| tjs}o] B-3]=X|(Collapse
Prevention, CP) % AA|7|9Fx] % (Design Based Earthquake, DBE)9] tfslo] Q1§ R 5 (Life

Safety, L9)E ZAse] HHens 3 Buyson A4siqr,

3 6.1.10 WG et

o -
AeExE
W2l
Lerd Az A=
AYH S DBE, AL E7HEE9] 1 0H)
I
B2 MCE, AAAHER7HEEQ] 1 5H)
#6111 et sl8rIE
sl 38 7|2
= H] 3L
APES B YA
gz 2.0 % 3.0 %
x| =
RERA Bl W SR,
Z &= ol ol% Z 7l glZzslle- = . oo T -
AT | AW, AFTbe WSk AT HERAY FHA] v o] ;A
Agsd | Fashs FEHsks ol AAFH st - v e

Q(j]v = 'YX(QUF_ Q(;) + Q(;
Que © ARSABEE] Bt 20747
Qe 1 HAF A AL E= FEstEol Qg FAE

w75 Qey - SANEHEE AREsE] AP BA19] 337 = #B7tae)
Aoy | x 0 AETEe B2 BAAS, ARnso] dejii 138 A | 4.3.6 24
Y v A SERA, Mok Bof o] wujA] ofF] ke | FEIE
59 BHUE FEshks FAY B9 1.8, 9 A1 S E Est
= FAIAY B BA Y] FHE FEeHA] g FAY A 1.0S
A8
e
2733zt 3]A2F 0,02 radian ©]4

1)

NOTE 1) 7|2 AEEFHEE) Wids B7tes (FEHTE Y, 2021)
2) B, 75, 249337 eSS MCEFRAAT BH7et
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6.1.5 Axlat 1Py
Wilse AestA H7kst] flsf vld® ARtelglsly Al 2] #Ee fdshke A
5ol A A Eolof Fhrt. o] Aol mdFAToIH S 7 A xlut
FASHAAE Fasly] wiiel "Hrkaw” 4.4.39 3%S wWEth FASHAAS 9
> S1 AHke] AASHAHNER S HAGHAHNEY V&L o)ffo] Hofolof i}, 3
A FARAMIEE(S)E 0.176 golH, T 6.1.103 o] FAFHAe At AHA
Auke] AFgAFE AUEHES FFES St A[He] AASHARER] 1 3u)je} vwslo]
7HEE AT E 80% ool 1 9] Rkl A= 100% o]4dolefo qit.

V2= 14 AeF7le L45zolr:, Brieg(mEedaa]e, 2021)9] 4.4.3 B71E
At 2odof whet 32k siAQl A, 1™ 6.1113} o] 7| EAEF7]Y] 02417 F 1.5H)
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Abstract

Lately, the increasing demands for the buildings with large space and high space
utilization, both domestically and internationally, is met with challenges in construction
sites due to rising raw material prices and labor costs. As a result, difficulties have
arisen in construction. In response to the need for ensuring structural safety and
reducing construction period and costs, the concern with the optimal structural design
and high-efficiency structural system is increasing and thus, diverse construction methods
have been developed and used on the construction spots.

The composite systems combining the strengths of steel and concrete can overcome
the shortcomings of typical composite systems, ensuring reliability and competitive
pricing. In Korea, there is active research on the concrete-filled U-shaped steel beams,
which improve the performance and constructability of typical composite beam, leading
globally in this field. U-shaped steel plates serve the function of a permanent concrete
formwork while simultaneously acting as a flexural member, ensuring not only flexural
strength but also excellent stiffness. However, current used concrete-filled U-shaped steel
beams suffer from reduced cross-sectional efficiency due to the use of single-thickness
steel plates. Additionally, there are challenges related to construction feasibility due to
the need for thick reinforcement bars to resist large negative moments acting on the
fixed ends of composite beams. In addition, when the deep deck is mixed, the problem
of increasing floor-to-floor height arises. Hence, a study on a long-span concrete-filled
beam engineering in an effort to enhance the structural performance and constructibility,
while reducing the floor-to-floor height is necessary.

This study has developed a semi-slim floor steel frame parking structure responding to
diverse column spacing module sizes. The proposed floor structure for the parking
structure is composed of a U-shaped semi-slim floor composite beams and deep deck.
Additionally, brackets serving as diaphram are installed on the CFT columns, allowing
for beam-column connections using only simple bolted joints. The U-shaped slim-floor
composite beam warrant flexural strength and usability by using the concrete filled
inside the U-shaped steel, a T-bar, and internal reinforcement within the U-shaped
section. The U-shaped steel plate consists of two Z-shaped side plates and a bottom
plate. The bottom plate incorporates pre-camber during the manufacturing process,
minimizing construction deflection and enabling the realization of spans up to 15 m.
The flanges of the Z-shaped side plates serve as supports for the deep deck,
contributing to height reduction.

The proposed deep deck and U-shaped composite beam were validated through
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flexural testing, and the U-shaped composite beam to CFT column connection was
verified for seismic performance through cyclic testing. The performance of deep deck
was evaluated before and after concrete compositing. The sand load test confirmed that
the deck plate alone could support the construction load of a 5.5-meter span without
support, and after the concrete cured, it could support a span of 8 m. The U-shaped
full composite beam was subjected to static moment loading with the variables of beam
length and steel anchor type. Additionally, finite element analysis was conducted to
further validate its performance. It was demonstrated that the proposed composite beam
could be designed according to the current design criteria's plastic stress distribution
method, irrespective of experimental variables. In the cyclic testing of the beam-column
connection, where the Z-bar with web opening was used as the steel anchor, it was
confirmed to have rotational performance of approximately 3% radian for positive
moment and about 4% radian for negative moment. This demonstrated that the proposed
composite beam could be designed as a ordinary moment frame. To construct a
nonlinear analysis model for the proposed composite beam, parameters were derived
based on the historical behavior of experimental results, and a concentrated yielding
hinge model was proposed.

To verify the seismic performance of applying the U-shaped semi-slim floor composite
systems to a long-span steel frame, a proposed nonlinear model for connections was
utilized. Non-linear pushover analysis and non-linear time-history analysis were
conducted using this model. Through the analysis of results, including allowable story
drift, gravity load resistance capacity at different performance levels, and distribution of
yielding hinges, the seismic performance was validated according to the current seismic
design criteria. Specifically, the analysis confirmed the achievement of the basic
performance objective for risk category II, as per current standards, providing collapse
prevention for a recurrence period of earthquake per 2,400 years, and life-safety seismic

performance for a recurrence period of earthquake per 1,000 years.
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