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Structural Performance of Exposed Column Bases Using TS700 Anchor
Bolts
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Abstract

Kobe Steel has obtained certification from the Minister of Land, Infrastructure, Transport, and Tourism for
its TS700 anchor bolts, which have a standard strength of 490 N/mm? and has a proven track record of
using these bolts in exposed column bases in large steel structures. Exposed column bases in steel structures
are generally designed on the basis of the Architectural Institute of Japan's “Recommendation for Design of
Connections in Steel Structures”. However, the scope of application of the guidelines for anchor bolts used
in exposed column bases is limited to a standard strength of 325 N/mm?® Therefore, the application of these
guidelines to exposed column bases using TS700 anchor bolts requires individual consideration. To that end,
load tests have been conducted to establish evaluation formulas for the strength and rigidity of exposed column
bases using TS700 anchor bolts. The results of these tests have confirmed a generally favorable response to
previous evaluation formulas.
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Table 1 Configuration of anchor bolt set

Nominal
Bolt thread
Type of anchor bolt set designation Material used Nut Washer
processing
of thread
ABM400 Cutting M24~M48 | SNR40OB™D
thread Vickers Vickers
JIS B 1220 . ~ *1)
ABM490 processing | M24~M100 | SNR490B hardness hardness
Set of anchor bolt for
(HV) (HV)
structures ABR400 SNR400B *
M16~M48 146~319 200~400
*
ABR490 Rolling SNR490B* ")
thread Rockwell Vickers
TS700 anchor bolt set processing hardness hardness
M22~M100 | KTR700*2
(MLIT Certification Number MBLT-0227) (HRC) (HV)
3145 200~300

* 1) Rolled steel bars for building structures as specified in JIS G3138

*2) Special material developed by Kobe Steel, Ltd. for the TS700 anchor bolt
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Table 2 Mechanical properties of bolt material

Yield or 0.2% strength Tensile strength Yield ratio
Material used Shaft diameter (mm)
(N/mm?) (N/mm?) (%)
=40 235 =355
SNR400B 400= =510
40< 215= =335 ABM400/ABM490, =75
=40 325= =445 ABR400/ABR490, =80
SNR490B 490= =610
40< 295 =415
KTR700 20.2(M22)<  =£96.0(M100) 490= =650 700 =950 =75
x3 HLAEREE
Table 3 Design strength of bolt
Type of anchor bolt set Shaft diameter (mm) Design strength (N/mm?)
ABM400 =40 235*D
(SNR400B)
JISB 1220 ABR400 > 40 215*D
Set of anchor bolt for structures ABM490 =40 325*D
(SNR490B)
ABR490 > 40 295*D
TS700 anchor bolt set 20.2 (M22)= =96.0 (M100) 490

*1) Design strength of SNR400B and SNR490B based on Notification 2464 of the Building Standards Act
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Table 4 List of test specimen

Fully plastic Anchorage
Bolt shaft Embedded
Column bending strength of strength
Specimen Anchor bolt type diameter length of bolt
type column base 10u (kN)
(mm) La(mm)
aQp (kN)
1-A-375 ABR490 249 183
375 302
I-T-375 Inner TS700 20.2 182
1-A-250 column ABR490 24.9 183
250 195
1-T-250 TS700 20.2 182
0-A-450 Outer ABR490 25.1 186
450 374
O-T-450 column TS700 20.4 186
=
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Table 5 Mechanical properties of materials

(a) Inner column

(b) Outer column

Anchor bolt Reinforcement Concrete
Steel type Nominal Tp (kN) Tu (kN) Nominal ay Ou oB
Steel type
diameter diameter | (N/mm?) (N/mm?) (N/mm?)
SNR490B M27 185 256 SD345 D25 373 552
KTR700 M22 183 266 D13 336 465 40.0
SD295A
D10 346 489
(b) Outer column
Anchor bolt Reinforcement Concrete
Steel type Nominal Tp (kN) Tu (kN) Nominal ay Ou oB
Steel type
diameter diameter | (N/mm?) | (N/mm?) (N/mm?)
SNR490B M27 176 252 SD345 D25 371 565
KTR700 M22 177 261 D13 340 487 36.6
SD295A
T, . Yielding axial force 7, : Tensile axial force DIo 332 467
o, | Yield strength o, : Tensile strength o5 : compressive stress
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Table 6 List of calculated values for each strength

Fully plastic Anchorage Shear fracture
Maximum Load bending strength strength strength of joint
Specimen
Que (KN) of column base 104 (KN) panels
«Op (KN) jOu (kN)
1-A-375 236 218 375 281
I-1-375 227 217 375 281
1-A-250 196 217 211 187
1-T-250 187 217 211 187
0-A-450 228 215 354 189
O-T-450 234 216 354 189
400 2N 400 2N
350 350
300 300
250 250
200 200
150 150
100 100
50 50
0 0
L Oy 19 O Qe Oy 19 L
(a) I-A-375 (b) I-T-375
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Fig.11 Comparison of experimental values with each strength
evaluation formula
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