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Investigation of Effects of
Stiffeners on Behavior of Column Base Plates

using Finite Element Method

Student: Po-An Shih Adviser: Dr. Cheng-Chih Chen

Department of Civil Engineering

National Chiao-Tung University

ABSTRACT

This study aims to ‘investigate, using finite element method, the
effects of stiffeners on behavior of column base-plates subjected to axial
load and bending moment. Parameters considered in the analysis included
stiffener location, slope of the stiffener, and thickness of the base plate.
Analysis results indicated that 'small" slope of the stiffener had
insignificant effect on the base plate. However, the stiffeners located at
the tip of the column flange can diminish the stress state of the base plate
as well as the stress concentration occurred at the weld for the column
flange. Moreover, the plastic hinge occurred on the column can be shift
up through the use of the stiffeners. The stiffeners can also reduce the
design thickness of the base plate calculated using the AISC design

specifications.
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% 3.1 » A e &

e e AL
e TR R ;A R
0.5 1 1.5 2.5 35
42-2.5-T
B HEFHE | 42-05-T | 42-1-T | 42-1.5-T | 38:2.5-T | 42-3.5-T 42-0
34-2.5-T 38-0
W E A 1/4 8 | 42-05-Q | 42-1-Q. | 42-15-Q7| 42-2.5-Q | 42-3.5-Q 34-0
HE Y o8| 42-05-C | 42-1-C | 42-1.5-C | 42-2.5-C | 42-35-C
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4 3.2 A AR 4

b ke < B
3 2 -
i I P e TN e
(mm) | (mm) | (mm)
42-0 390%x390x%42 - - - - -
38-0 390%390x38 - - - - -
34-0 390x390x34 - - - - -
42-0.5-T 390x390%x42 | 0.5 70 35 14 L) 13
42-1-T 390x390%42 1 70 70 14 LET) 13
42-1.5-T 390x390%x42 | 1.5 70 105 14 L
42-2.5-T 390x390%x42 |25 70 175 14 L) 13
38-2.5-T 390%390%38 | 2.5 70 175 14 LT 13
34-2.5-T | 390x390x34 | 25 (| 70 | 175 | 14 S 13
42-3.5-T 390x390%x42 | ~3.5 70 245 14 L) 13
42-0.5-Q 390%390x%42 | /0.5 70 35 14 1/4 =&k
42-1-Q 390x390%42 1 70 70 14 1/4 2
42-1.5-Q 390x390%x42 | 1.5 70 105 14 1/4 gk
42-2.5-Q 390x390%x42 | 2.5 70 175 14 1/4 gk
42-3.5-Q | 390x390%x42 | 35 | 70 | 245 | 14 1/4 2
42-0.5-C 390x390%x42 | 0.5 70 35 14 AN 13
42-1-C 390x390x42 1 70 70 14 AR |
42-1. 5-C | 390%x390x42 | 1.5 70 105 14 LN
42-2.5-C 390x390%x42 | 2.5 70 175 14 AN |
42-3.5-C 390x390%x42 | 3.5 70 245 14 AR |
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% 3.3 A1 Al e R £

i

oA gt

| e A | i | R
42-0 675 0 3152 870 8496
38-0 675 0 3152 870 8496
34-0 945 0 3152 870 8496
42-0.5-T 810 | 33 3152 870 8496
42-1-T 945 | 52 3152 870 8496
42-15-T 1125 | 72 3152 870 8496
42-2.5-T 1395 | 77 3152 870 8496
38-2.5-T 1395 {77 3152 870 8496
34-2.5-T 1395 | .. 77 3152 870 8496
42-35-T 1710-| 111 3152 870 8496
42-0.5-Q 810 | .33 3152 870 8496
42-1-Q 945 | 52 3152 870 8496
42-1.5-Q 1125 | 72 3152 870 8496
42-2.5-Q 1395 | 77 3152 870 8496
42-3.5-Q 1710 | 111 3152 870 8496
42-0.5-C 810 | 33 3152 870 8496
42-1-C 945 | 52 3152 870 8496
42-1.5-C 1125 | 72 3152 870 8496
42-2.5-C 1395 | 77 3152 870 8496
42-35-C 1710 | 111 3152 870 8496
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FAL & AT 2 ek 4

LR FRTAPR PR A

ESIE PR 4 S S L (%)
1% drift | 2%drift | 3%drift | 4% drift

42-0 0 0 0 0
42-05-T | 154 | 085 064 | 0.0
4205-Q | 073 0.46 0.36 0.20
42-05-C | 159 115 091 055
42-1-T 3.25 1.87 148 1.00
42-1-Q 2.47 1.75 1.28 0.74
42-1-C 3.44 291 211 142
4215-T | 496 2.86 2.29 1.59
4215-Q | 446 3.07 2.29 1.36
4215-C | 502 | 45l 3.30 2.19
42-25-T | 871 5,26 422 2.38
42-25-Q | 853 6.28 4.76 2.66
42-25-C | 740 6.88 5,28 2.66
42-35-T | 1329 | 788 6.37 2.01
42-35-Q | 1150 | 849 6.96 2.33
42-35-C | 971 8.18 6.65 2.32
38-0 343 | 200 | -202 | -215
34-0 852 | 507 | -587 | 676
38-25T | 6.16 3.83 2.79 158
34-25T | 350 213 092 | -0.39
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3042 E TR R N R AR A PR ELF AV

el A B e R LA (%)
19 drift | 2%drift | 3%drift | 4% drift

42-0 0 0 0 0
42-0.5-T 3.59 0.68 0.63 0.52
42-0.5-Q 0.57 0.15 0.20 0.10
42-0.5-C 0.66 0.03 0.13 0.17
42-1-T 6.15 1.33 1.33 1.07
42-1-Q 2.00 0.51 0.68 0.50
42-1-C 1.07 0.30 0.62 0.60
42-1.5-T 8.50 1.95 2.07 1.56
42-1.5-Q 3.12 0.96 1.24 0.93
42-1.5-C 1.96 0.88 1.46 1.19
42-2.5-T 13.05 3.16 3.52 1.90
42-2.5-Q 7.36 2.38 3.06 1.65
42-2.5-C 3.96 2.38 3.34 1.13
42-3.5-T 18.71 4.59 5.30 0.38
42-3.5-Q 10.77 3.88 5.22 0.13
42-3.5-C 7.62 3.53 492 0.16
38-0 -4.26 -0.77 -0.57 -0.58
34-0 -12.60 -3.21 -2.80 -3.37
38-2.5-T 9.89 2.79 3.06 2.11
34-2.5-T 5.70 2.17 2.43 1.81
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3043 EHCAY 2% 234 Rl B R H R A

Ao | B E R BRI E | B BRE T A (%)
42-0 0.01113 0
42-0.5-T 0.01029 -7.55
42-0.5-Q 0.01691 51.93
42-0.5-C 0.01761 58.22
42-1-T 0.00856 -23.09
42-1-Q 0.01633 46.72
42-1-C 0.01732 55.62
42-1.5-T 0.00826 -25.79
42-1.5-Q 0.01685 51.39
42-1.5-C 0.01812 62.80
42-2.5-T 0.00663 -40.43
42-2.5-Q 0:01550 39.26
42-2.5-C 0.01721 54.63
42-3.5-T 0.00594 -46.63
42-3.5-Q 0.01523 36.84
42-3.5-C 0.01734 55.80
38-0 0.01388 24.69
34-0 0.02768 148.59
38-2.5-T 0.00803 -27.90
34-2.5-T 0.00962 -13.63
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A4 LHECAT 2% 2B AR AR RS RRE A

s | R | T ERER s A )
(mm)
42-0 0.00185 17 0
42-0.5-T 0.00183 41 -1.08
42-0.5-Q 0.00183 17 -1.08
42-0.5-C 0.00165 17 -10.81
42-1-T 0.00187 17 1.08
42-1-Q 0.00173 5 -6.49
42-1-C 0.00148 65 -20.00
42-1.5-T 0.00181 5 -2.16
42-1.5-Q 0.00158 5 -14.59
42-1.5-C 0.00139 17 -24.86
42-2.5-T 0.00167 5 -9.73
42-2.5-Q 0.00137 89 -25.95
42-2.5-C 0.00138 89 -25.41
42-3.5-T 0.00157 5 -15.14
42-3.5-Q 0.00129 89 -30.27
42-3.5-C 0.00140 89 -24.32
38-0 0.00218 5 17.74
34-0 0.00266 5 44.04
38-2.5-T 0.00185 17 0.16
34-25-T 0.00199 5 7.64
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3045 4 DR T 25K BRI E 2% BA LB EEFF LR

. Lz R 4 | R4 4 4 [E

E58 2 fﬁga B BE | BERY | ReER
(%) (%) (%) (%)

) 1 “t# 5.26 3.16 -40.43 -9.73
1/4 =t “h # 6.28 2.38 39.26 -25.95
¢os gL +F 6.88 2.38 54.63 -25.41

246 S bR EE PR A 2% AL HFASIFEL R

i | ERECIHER S 2 AR
NEE |y | R RA | BERY | RRS
P
Ml & ? 7—3 T A A g A A
b5
) | ®) (%) (%)
0.5 ELE 3 0.85 0.68 -7.55 -1.08
1 ENLE 3 1.87 1.33 -23.09 1.08
1.5 h# 2.86 1.95 -25.79 -2.16
2.5 h# 5.26 3.16 -40.43 -9.73
3.5 h# 7.88 4.59 -46.63 -15.14
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