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A Numerical Study to Estimate the Lateral Responses of Steel Moment Frames

Using Strain Data

Si-Jun Kim', Se-Woon Choi**

Abstract: In this study, the method to predict the lateral response by using strain data is presented on the steel moment frame. For this, the reliability
of the proposed method by applying the example of five-story frame structure were verified. Using the strain value of columns, it predicted the lateral
response of structure. It is assumed that all of four strain sensors for one column set up and the strain responses of both end of the column are utilized.
The lateral response of member is calculated by using the slope deflection method. Also, using the acceleration response of the one layer, the stiffness
of the rotation spring located in the supporting point is predicted. As a result, it was effective to understand the lateral displacement and acceleration

responses and to predict local damage and location.
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Fig. 1 Installment of strain sensors
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Table 1 Damage scenario of rotational springs

Relative value of rotational stiffness

Beam

Column 2nd  3rd 4th 5th Roof
floor  floor floor  floor floor

No.

No damage 1.0 1.0 1.0 1.0 1.0 1.0

#1 0.8 1.0 1.0 1.0 1.0 1.0
#2 1.0 0.8 1.0 1.0 1.0 1.0
#3 1.0 1.0 0.8 1.0 1.0 1.0
#4 1.0 1.0 1.0 0.8 1.0 1.0
#5 1.0 1.0 1.0 1.0 0.8 1.0
#6 1.0 1.0 1.0 1.0 1.0 0.8

Table 2 Changes of natural periods

Natural period at each mode

Scenario

Ist 2nd 3rd 4th 5th

No damage 1.80 0.56 0.30 0.20 0.16
#1 1.81 0.56 0.30 0.20 0.16

#2 1.81 0.56 0.30 0.20 0.16

#3 1.82 0.56 0.30 0.20 0.16

#4 1.81 0.56 0.30 0.20 0.16

#5 1.80 0.56 0.30 0.20 0.16

#6 1.80 0.56 0.30 0.20 0.16

Table 3 Changes of strain responses in columns
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#1&1 z;qmoﬂ,q Ak u]-/\g =

Hpol| A & T, #3235 Bl A &3 23 5) *’%
2] ] 7] Foll A e MY E Wt ‘jr~ Ao HIEE
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r{r °1N'

F—%J

24 OlN'

4.8 E

AT E HERNESZE SO R & HIFE 7
F&H AZF 7S AL ol & 55 1733% Aol A-&-s)
o AASH= 712 Al#4

[}
= [
AANBR= 712 578 7158 ARl 7159 &F Tl

. 1st floor 2nd floor 3rd floor 4th floor 5th floor
Scenario Bottom Top Bottom Top Bottom Top Bottom Top Bottom Top
No damage  Value 903 299 598 540 438 540 279 448 116 293
Value 879 321 590 543 432 537 274 443 112 287
"l Ratio 0.97 1.07 0.99 1.01 0.99 1.00 0.98 0.99 0.96 0.98
Value 919 275 575 554 427 538 271 442 110 285
2 Ratio 1.02 0.92 0.96 1.03 0.98 1.00 0.97 0.99 0.95 0.97
Value 899 291 612 515 411 554 267 445 109 284
" Ratio 1.00 0.97 1.02 0.95 0.94 1.03 0.96 0.99 0.94 0.97
Value 902 298 601 535 453 523 260 464 109 293
# Ratio 1.00 1.00 1.00 0.99 1.04 0.97 0.93 1.04 0.94 1.00
Value 907 300 602 542 442 540 292 438 105 305
#5 Ratio 1.00 1.00 1.01 1.00 1.01 1.00 1.05 0.98 0.90 1.04
6 Value 905 300 600 541 439 541 281 447 124 286
Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.07 0.98
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