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Abstract - A new type of modular building system, an unitized floor system is proposed. The modular construction method,
pre-assemble volumetric modules in the factory and transport them to the construction site, is effective for the shortening construction
time. By utilizing the advantage of the prefabricated building system, we propose an unitized floor system that reduces transportation
costs and overcomes the limitations of transportable module size. The unitized floor system consists of floor panels with Lip-C type
cold formed steel beams(C-300x100x25x9.0) and square columns(B-250%250%12.0). Two unitized floor systems(segmented column
type, continuous column type) with different beam-to-column connections have been proposed. For the practical use of the proposed
system, this paper experimentally verified the seismic performance of beam-to-column connections including finite element analysis.
The experimental results were compared with nominal strength given in AISI S100 and AISC 360 codes.
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Fig. 1. Dongting Lake Hotel with 2D structural system using floor I
cassette to column connection example (Liu, Xuechun et al, 2017) \ l
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2 < (C-200x Fig. 2. Construction process of the two-story building with
100x25x1.0~3.0t) (back-to-back) unitized floor system
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Fig. 3. Configuration of the SCT unitized floor systems and

specimens
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Table 1. Yield and ultimate strengths of steel " 20 0 60 80 10 120 140
Step
Thickness Yield/ultimate Fig. 6. Loading history (SAC cyclic loading program)
Steel
(mm) strength (MPa)
Column (B-250x250x12) 12 307.9/432.2 B
Beam (C-300x100x25x9) 9 410.4/470.3 Uzpzes D
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Table 2. Comparison between the code provisions

Standard AISI S100-16 AISC 360-16

Member section: Double C-300%100%25x9.0
) Yield stress: 4, Z (0AOMPa

Design Elastic section modulus hy Z h%zouDLuNnm

condition Plastic section modulus: 0y Z Qpalymm?®
Lateral-torsional buckling modification factor: £, Z OUi
By effective width method . Width-to-thickness ratio
- Web: 3; F33Ocompression width(Z YaU), - Web: AzZ bz U AgZz unutG‘PmDUz

r:ulgr}{ gﬁme/::ttrl]vecom ressive stress: - Flange: AZZ uz U A2 BuUG L3, > Wz
. 52 ¥ (BYHU - Lip: AZZ 0 U A22 MECGTITZ 00

3, M35 Ocompression Wldth(z Y), fully
effective

- Lip with_compressive stress: slenderness factor
Rz G%’# % 2 VMBoz U UL, fully effective

Web, flanges and ribs are fully effective section

- Member elements are compact
Limit states: yielding & lateral-torsional buckling

Nominal flexural
strength for
yielding & global
(lateral-torsional)
buckling

For yielding & global (lateral-torsional) buckling
-y zuuﬁu)Nnm
- When WGUIL o IHonZZ ylypMPaz U Qays, ,

LZuz W, ORlyMPa
- /\7@”20— A quuWquN m

For yielding
- Ny zU+ IO Z tliykN-m

For Iateral torsmnal buckling
- When £ Zthtimz O 1, U+ ZLFL;uDUmz

ez [eston
emk Ny Z| N, ZWid, 1, 157 L0 N

- N Z uLIIDqu m

Nominal flexural
strength for local
buckling

By effective width method, hqz h
- N ZU+ m i Z WyiykN-m

Nominal flexural
strength AV,

N, Z minZ NNz Z UyilykN-m

N, Z minZNg Ny 4,2 Z GUiYKN-m

303y : effective widths
J, ¢ critical elastic lateral-torsional buckling
stress

: modulus of elasticity of steel
: length between points that are either braced

against lateral displacement of compression

\)J*\'\

I, : minimum critical buckling stress for flange
cross-section ¥+ I.|m'|t|ng Iaterally upbraced length for the
J. : nominal global flexural stress limit state of yielding
Symbols v - flat width of element # : limiting laterally unbraced length for the
t - steel thickness of any element or section limit state of inelastic lateral-torsional
A : slenderness factor . buckling .
A : width-to-thickness ratio for the element
A : limiting width-to-thickness ratio parameter
for compact element
The symbols applied in the table are the same as those used in the respective standards.
5.1.2 CCT (o) (m) (L Z ),
Fig. 10.() CCT : @) (BZ0a0), (£ 230
.CCT +0.08rad , 13
Fig.  (Fig.8)
10.(b) +0.05rad - +
P //
u a/}ﬁ \
Py —
, 2
P./3
e
a ma/s
52 ! s
8y 8y
Table 3 Fig. 8. Model for defining experimental results
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Fig. 9. Moment-story drift angle relationship and failure aspects
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(a) Moment-story drift angle relationship

(b) Failure aspect of welded joints fracture at 0.04rad

500

400

300

200

100

0

-100

Moment (kN-m)

-200

-300

-400

-500

Occur deformation at beam due to plastic hinge

Occur deformation at beam due to\pl:stic hinge

M,,(AISI $100)
\J

Ly
M, (AISC 360)

-0.10 -008 -0.06 -004 -0.02 0.00 0.02

0.04 006 0.08 0.10

Story drift angle (rad.)

(a) Moment-story drift angle relationship

(b) Failure aspect of beam
Fig. 10. Moment-story drift angle relationship and failure aspects

B 4

of SCT specimen of CCT specimen
Table 3. Seismic performance comparison between test results and predictions
Test results Predictions Comparison
Specimen| 3 n N, U 1) N, y 3 VRS AR B VA e e
AT | KN | kN | mmtad) kKN | kN mm&ad) kaan kN-m | kim [N/ Ne™| No/Ne
+ 933 | 250.7 | A>3 |1199|3338| L3 |201| 2.05 112 | 091
(0.015) (0.031)
SCT 12,785 460 152.9
- 92.6 | 258.0 ; 137.0 | 381.6 . 3.32] 201 1.28 1.04
(0.015) (0.051)
395 205.8 297.9 367.9
+ 1015 | 259.4 ; 163.8 | 418.4 . 5.21| 257 1.40 1.14
(0.013) (0.069)
CCT 25% 441 203.2
- 90.0 | 230.0 (0.015) 141.6 | 361.8 (0.068) 461 2.04 121 0.98
* N,@: Nominal flexural strength according to the equations (1) AISI, (2) AISC and Table 2
SCT SCT, CCT AISI S100-16
: : (Table2 Ny /N,Y)  112~1.40
) .SCT
CCT

12.8%, 15.6% 26.0%

AlSI S100-16
SCT, CCT
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