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Development of the Nonlinear Structural Analysis Model for the
Light-Weight Framed Structures (1I)

- With the Semi-Rigid Connected Framed Structures Analysis -
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Summary

In this study, semi-rigid light-weight framed structures analysis model (SERIFS) was
developed by advancing the LEIFS model. This model enables us to analyze simultaneous
effects of large deflection and semi-rigid connection by computing unbalanced load occur-
ring in the process of repeated loading through equalization of bending moments and tor-
sion. This model is also able to handle the effect of the semi-rigid connection and large
deflection by modifying the elastic stiffness matrix using moment-rotation behavior of
connection. Moment-rotation behavior of the semi-rigid connection was adopted from the
experimental results of load-vertical displacement of frame element. In conclusion, this

model achieves to analyze the nonlinear and large deflection behavior on the semi-rigid
and light-weight steel frame connection.
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(b) Conjugate beam and loading

Fig. 2. Conjugate beam for semi-rigid connection
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Table 1. Updated frame element stiffness matrix with semi-rigidity factor
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Table 2. Specification of semi-rigid connec-
tor and beam-column
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Model | Groug Beam Co'nnectorT Féstener Angle
depth thlckness]dlameter length

Topseat| 1 | 2066 7.25
1 2| 2066 7.95

e
ang 3 | 1384 7.5

connection| Angle type .
T-stub 1 7.25

2 20.66 | 1.495 7.25

3 13.84 | 1.495 7.25

connection| T-stub  type: W-4x4x5/16

angle

Table 3. Properties of the structural member

Type <> | <> | > | <
Elementno. | 12 | 3456 | 78 9

Alem?) | 9097 | 6645 | 8387 | 57.10
E(kgf/em?) | 2.06x10° | 2,06 106 | 2,06 x 10 | 2.06 x 108

Iem®) | 7.660 | 5290 | 35100 | 12,110
Section(AISC)| W8x48 | W8x35 | Walx 44| W14x30
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Table 4. Comparison of displacement for the
typical semi-rigid fixed foundation

Table 5. Example of semi-rigid connector
and beam-column
(unit : cm)

Model Beam [Connector| Fastener | Angle
ode
depth |thickness|diameter | length
Top-and-seat | 10.0 15 14 | 100

angle connection| Type : L 3Xx3x1/2

21,
(a) Type I1(H:B=1:2)

P P’
rP i p__’$ - ¢
Iy, '3\1r
Ly
\ e 20
(b) Type I1(H:B=1:1) Ai Ay
>

L
(c¢) Type II{H:B=2:1)
E=2,000,000(kgf /cm?) G=500,000¢kef /cm?), y=01,
La=100, I,,==1000.0, I,;=1000.0, J=50.0, P yq,=120,00kgf
Fig. 8. Three types of simple portal frame
with difference column-beam length
ratio(H/B)

Table 6. Comparison of displacement for the
semi-rigid structures with hinged

structures foundations
(Displacement unit : cm) (Displacement unit : cm)
. . Type I | TypeIl | Typell ) ) Type I | Type Il | Typell
Dig ent|  Anal Dis t|  Anal
placemen Y5 (a/B=05)|(H/B=10)|(H/B=20) Kcetmer Y5 | (1/B=05)| (H/B=10)|(H/B=20)
Elastic- Elastic-
| 092010 | 077550 | 543300 “ | 043000 | 030000 | 221700
geometric geometric
Horizontal Large Horizontal Large
093340 | 077820 | 6.03000 ) 043300 0.32940 2.23700
displacement displacement
Elastic- Elastic-
, . 001034 | 001888 | 007299 ) ) 000216 | 000396 | 001512
Vertical geometric Vertical geometric
Large Large
007707 | 006659 | 0.08982 001720 | 001285 | 019790
displacement displacement
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