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Study on Rib’s Structural Details of Double Baseplate Connection Through Numerical Analysis
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Abstract

In this study, steel-pier’s structural behavior by design variables of ribs were analyzed in order to improve structural details of
ribs supporting double base plates. A numerical analysis was conducted using commercial FE analysis program. Anchor bolts and
reinforced bars were made of BEAM element, and coefficient of friction was applied to contact surfaces. After that, the analytical
result was compared with experiment of previous study to verify analysis methods. Steel-pier’s load-displacement relation was
analyzed according to various rib’s design variables (rib’s central angle, height, thickness) by using proven analysis methods, and

proper rib’s design ranges were proposed.
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(a) Baseplate Connection Detail
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Fig. 1 Pier—foundation section
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Fig. 2 Stress—Strain Curve for Concrete
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Table 1 Material properties

Steel Modulus of | Yield strength | Compressive
Material ;ge elasticity # fy strength f,
& (MPa) (MPa) (MPa)
steel SM490 323 -
anchor bolt F8T 205000 695 -
reinforced SDA0O 433 _
bar
confined _ 95978 _ 28
concrete
foundation _ 97996 B 10
concrete
600
450
~
N
L
§, 300
g
A
150
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0
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Fig. 3 Stress—Strain Curve for Steel

Table 2 Loading, boundary and contact conditions

axial load load control
loading (1500kN)
condition displacement control
lateral load (140mm)
boundary foundation concrete fxed
.. ixe
condition anchor bolt and reinforced
steel pipe—confined concrete coefficient of friction
contact . 0.4)
baseplate—foundation concrete .
surface
welding treatment tie

A3

Fig. 48} o] ZAle} Zag|Ee] RdlEe Solid 245
ARESISITE ey PAEES} U EES Solid 84F B
A& A =W I o] BEiAaL 9AE 1] A
7t o57] izl aiA Axte] FEHdo] "ol 471 9l
or, 3|4 Algte] @& A= wido] Stk olejd WS
& ds7] SJai Beam QA4S AMESl] FABRES] A
=2 G| 712 2R EQ) Ho|AZ Y0 ES A3}
%} o714 Beam Q4% AAstuA} sk F EAHES A
sfo] Mo AZsth 7 Wie] g4 A4S flgste] Al
o] YABE} Ul HLe sUaA 2Esle 4 ol 2
olt}, T3k Beam 24F TAIH YAZEQ YH-AH
Embedded 7]55 2]-83to] FATESH F-2A| 7T

ZF @A40] el digk 43S aelstr] flsto] At
TEEATE, Wo|AZHo|Ee} 7|2 ZA2EQ] Heldd
247y mpEAE A8SIGitE gal wWo|AZHo|Est g
B, 3o §4 S ekdRato g spgste] sfastglo

A 7o) AAZA W 3EF2H0SF

501 VFERASIE

&l ig.
AR A} sdsHAl AEeb7] fleto] BAEAS 7%}
BA

Fig. 4 Anchor bolt modeling
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Fig. 6 Lateral load—displacement curve for experiment and
analysis
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Fig. 8 Lateral load—displacement curve of analytical models
with rib’s central angle
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Fig. 9 Yield load ratio with rib’s central angle

Table 3 Analytical models’s yield load with rib’s central angle

Table 4 Height—breadth ratio of rib

Fig. 10 Design variables section for h/b
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Fig. 11 Lateral load—displacement of analytical models (h/b)
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Table 5 Analytical models’s yield load for h/b

h/b (k?l) remark
0.53 175.27
1.06 166.51
1.6 174.02
2.13 182.32
2.66 182.95 experiment
3.19 189.49
3.72 195.02
4.26 201.83

>
=

4

Fig. 13 Design variables section for h/t
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Table 6 Height—thickness ratio of rib

h/t h (mm) t (mm) remark
62.50 6
41.67 9
31.25 12
25.00 15 experiment
20.83 375 18
17.86 21
15.63 24
13.89 27
12.50 30
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2.0
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By 1.0 —15.63 17.86 ||
——20.83 —k—25.00
0.5 ’ —6-31.25 41.67
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0.0
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Fig. 14 Lateral load—displacement of analytical models (h/t)
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Table 7 Analytical models’s yield load for h/t

h/t (k?l) remark
62.50 175.37
41.67 172.31
31.25 180.48
25.00 182.95 experiment
20.83 184.92
17.86 186.65
15.63 188.08
13.89 189.33
12.50 190.39
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