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Semi-rigid Exposed-type Aseismatic Column Base
for Structural Steel Building, “BASEPACK NT”
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Synopsis:

Experiments were conducted to study relationship
between the pull-out strength of anchor bolts and different
numbers of reinforcing bars in foundation pedestal, based
on design rationalization of “BASEPACK NT, NT-S”.
Numerical analyses were carried out to simulate an earth-
quake response of a steel framed structure (3 stories, 1
bay) with “BASEPACK NT-S” which tolerates the genera-
tion of plastic hinges on column base. Major findings are:
(1) Specimens which have less reinforcing bars than usual,
achieve stable hysteresis curve until reaching ultimate
bearing strength of column base. (2) No concentration of
damage is observed at column base which normally
observed in plastic hinge base connection, due to the
design strategy which prescribes yield bearing strength of
column base at about 9000 of ultimate bearing strength of
column material.
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Fig. 1 Schematic illustration of BASEPACK NT and NT-S
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Table 2 Mechanical properties of elements

. Size o, Oy O, EL

Element | Material (mm) (N/mm?) (N/mm? (N/mm?) (O)
Column | BCPs2s U0 3979 5261 — 306
Anchor bolt|[NH48MV* M36 6200 9535  — 206
Hoop | SD295 DI3 3788 5262  — 169
Strrup | SD295 D13 3891 5230  — 152
Reimforeing | gnges D2z 4082 598  — 155
Concrete Fc24 — — — 33.6 —

*Kawasaki Steel’s brand

Table 1 Symbols of specimens and conditions

Symbols Column Anchor bolt Base plate Reinforcing bar
NT35-T20 BCP325 8-M36 640 X 640 X 50 mm 20-D22 (Pt =1.070)
NT35T12 0 -350 X 350 mm Round bar Cast steel 12-D22 (Pt=0.640)
NT35-T04 t=25mm 8T equivalent SN490B equivalent 4-D22 (Pt=0.210)
+<J0¢ mp —
XD22 N
X = 20 (T20)
8-M36 =12 (T12)
4 (T04) ]
o [
o o 2
* G
, D.G.
o o § O
N

190

1150
120

| 875 | 850
| 2 600

875

1250

1000

2500

Fig. 2 Test specimen
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Table 3 List of experimental results
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u Table 4 Anchor strength when column base yield
L
Pcon tTy, e ta, e
Symbols | o) | () | ovmme | K| P
NT35-T20 1695 48.1 1.29 1.01
P! NT35-T12 1313 1695 76.8 1.29 1.02
I NT35T04 1497 221.2 1.14 1.14

)

Table 5 Relation between T, . and Py, .

TTUT0T

Symbols 21{1{13 (Pizzf\rj; aTu, e/Pbar, c
Fig. 6 Effective concrete area NT35T20 30305 3695.3 0.82
NT35T12 3144.6 31618 0.99
3500 NT35:T04 2579.8 2359.8 1.09
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Table 6 Test frame models

WK WM, Natural
Symbols | 4N "mYrady | KK | k) | period(s)
StCB0 0.00
StCB10 010 | 7730
B0 T 66700 116
StdCB20 020
WeakCB10 010 | 3865

K. elastic rotational stiffness of column base

K+ plastic rotational stiffness of column base
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