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Simple Analysis Model for Exposed Column-Base Considering Effect of
Initial Tensioning of Anchor Bolt and Column Axial Force

Hiroyuki TAMAI, Takao TAKAMATSU, Teruaki YAMANISHI
and Tsuyoshi SHIRAKI

Abstract

(Received Oct.31,2007)

This paper presents a two-dimensional structural model of an exposed column-base, which takes

account of initial tensioning of anchor bolts and column axial force. The applicability of this model

is confirmed by loading tests on a canti-lever with exposed column-base subjected to horizontal forces.

The following observations were made:

1) The model takes account of variation of rotational rigidity due to initial anchor bolts tensioning

and axial force of column-base.

2) The model adjusts the maximum bending moment capacity and rotational rigidity by changing the

line of action of the compressive force line and rigidity modification coefficient.

3) The result of the present model agrees closely with loading-tests results.

Key Words: analysis model, exposed column-base, semi-rigidity
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Table 1 Material and Sectional properties of
members in Analysis
(a) Column ([J-550x22, BCR295)

A, I. Z, L, o,
mm’ mm* mm’ mm N/mm’
4.48x10* 2.04x10° 8.75x10° 2,015 300
A . : Sectional area, /. : Moment of inertia ,
Z , : Plastic section modulus ,

»
L, : Length of column as shown in Fig. 6,

o, : Yield stress

(b) Anchor bolt (M42, ABR400) (c) Base plate

A, 4 a, @ t o,
mm’ mm N/mm’ mm mm N/mm’
2,380 1,260 325 389 65 295

t : Thickness ,

o, : Yield stress

A, : Sectional area of anchor bolts ,

¢, : Length between nuts ,
o, : Yield stress, ¢ : Diameter

Table 2 Analysis model parameters

Ny Ty M,
Series
kN kN kN+m
-150 100 544
Test 1 -150 300 544
-150 500 544
0 200 502
TestII -600 200 668
-1,200 200 833
TestIll -400 150 612
Ty R d, d, d My Oy
kN - mm mm mm kN*m rad
773.5 1.5 275 375 275 503 3.07x107

Oy=My /K,

My : Yield bending moment without axial force

K, : Elastic rotational rigidity due to elongation of tensile anchor bolts

Ty : Yield axial force in tensile anchor bolts

R : Rotational rigidity modification coefficient

d. ,d, : Distance between centroid of column and reaction line,
centroid of column and anchor bolt

d : Base palte width
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