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Evaluation of Floor Diaphragm Behavior Based on
Axial Limit States of Inter-Module Connection
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Abstract — This study evaluates the X-direction floor diaphragm behavior of a five-story RC core-modular building by
comparing connecting plate axial forces with limit-state loads for friction slip, compressive yielding, and overall buckling.
Response spectrum analysis was performed using MIDAS Gen for plate thicknesses of 40 mm, 20 mm, 2 mm, and 0.2 mm,
without applying a floor-level diaphragm constraint. Results showed that the building lateral stiffness was governed mainly by
the RC core, and connecting plate axial forces were similar regardless of plate thickness. For 40 mm and 20 mm plates, all
limit-state loads exceeded the axial demands, and the deformation ratio based on cumulative axial deformation was less than 0.1,
indicating rigid diaphragm behavior. In contrast, 2 mm plate exceeded the compressive yielding and overall buckling limits and
showed semi-rigid behavior in some stories, while 0.2 mm plate was classified as flexible. Based on these results, an evaluation

procedure for X-direction diaphragm behavior is proposed.
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Fig. 2. Inter-module connection details with connecting plate
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Fig. 3. Force and deformation characteristics of connecting
plates under lateral loading
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Fig. 4. Limit states considered for the connecting plate under
X-direction loading
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Fig. 5. Diaphragm modeling with rigid link in each module

Table 1. Maximum lateral displacement and story drift ratio

Connecting Loading Wind Seismic
Plate Dir. load load
Thickness Direction Max. disp. Max.

(mm) XY) (mm) story drift ratio

40 X 0.324 0.0003

Y 2.108 0.0004

20 X 0.336 0.0003

Y 2435 0.0005

) X 0.365 0.0003

Y 7.508 0.0016

02 X 0.727 0.0022

Y 40.120 0.0122

Allowable value 32.2 (=H/500) 0.0150
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Fig. 6. X-dir. displacement distribution under wind load
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Table 2. Limit-state loads and maximum axial forces of
connecting plates
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t (mm) | P, (kN) | 7, (kN) | 7, (kN) Prax (KN)
40 297 825 134,744 59.5/45.4
20 297 413 16,843 59.8/45.7

2 297 41.3 16.8 60.4/46.6
0.2 297 4.1 0.017 49.6/41.4

% 16.8 kNo| H o = 60.4 kNECTH 2he 207 1
7}E|9T}. wrebA o] Aol vhE S A
o] Q1% a2 Wl A Zo] WA BA} H 5, A A2
o AH) AR HIET £ 0.2 mmol e 4
°JEEPUJ—} s EsEol B oS Ao} dd gl
% BA A2 515 A2 758 SR} ojd.

ov&sq Aste AZ7T £77F20 mmo] A 2 mm
Aasis P74 AR AsE0 H d=
i 2holx| v, QA7) A|Hf EA7} e Rz A
B22 APES HolETh 53] AAJWL of2 72
RRjo] ] ATH oz 2o} £} Wstel gt 2
A2 49.6 kKN-60.4 KN H 9]0l 4] A7 A,
QA7) ARAL 22 AR 279 o) 2
BT ol A8 Wrgto 2 vhotslr] ofH e 4

olct.
4.2 X% cholote A B

ASCE 7-221"l0| 5= tholofgi o] X WU W3
5:.2F BEAFAILRS SR 6,05 H LS
8ol 01 rms™>2.00]H - Tholot g © = 17 5kar Q.

Srisangeerthanan et al. moﬂlﬂ—‘: ol& st ¢,/
5LmsSO.5°1 H 37, 0.5<06,,/6,ms<2.001H W0

SR o] A= 34 Hholot = A5
7}77}¥ 71% WA T 40 mm 2] XLgF 7t
s O Lrrs™= A stith. £ 40 mm AZA7
418004 AES <9, 45 5 ¢ dA ==
[ w5 AR S2A% Seok, 28

RC Fo|9] JHYE e/t A S Bt 4, = 2
A27d AAONA Fig. 79 ﬂﬂ]"} o] ot =4
F= H=T 2ol Gl ZojolA XS EETHA

ok °-r'
oo FIO

B

S5} =57 AI38E A4S (A A203F) 20261 8 207



AV TER Ol wHE i Thojotal A5 B7h

H
rt
N,
i)
EEL
o
1o,
Ao
n:
OQ‘L
OI

Table 3. Diaphragm classification based on cumulative J,;

ia

S, s t=40 (mm) | t=20 (mm) | ¢t=2 (mm) |¢=0.2 (mm)

Story
(mm)| 5 |Class.| 6,, |Class.| &, |Class.| &, |Class.

SF |0.806|0.004|Rigid|0.007 |Rigid|0.086|Rigid| 2.01 | Flex.

4F [1.074|0.038|Rigid|0.077|Rigid|0.781|Semi | 6.45 |Flex.

3F [1.010]0.027|Rigid|0.054|Rigid|0.572| Semi| 6.91 | Flex.

2F 10.809|0.023|Rigid|0.046|Rigid|0.499|Rigid| 5.53 | Flex.

IF |0.465|0.018|Rigid|0.037|Rigid|0.451|Rigid| 3.36 | Flex.
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