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The overview of the test bundlng IS shown in Flgure 1. The test bundlng is a two-storey

?-L--.-:z 1j
- building with plan dimensions of 5.4 x 8.95 m. The total height of the building is 8 m %
f with each storey 4 m. The building consists of: Table 1 Design configurations 'f,,
2 o Two exterior post-tensioned walls in each direction to Design o
&0 . Wall base B
~.  resist lateral loads. Drift o
'« One perimeter frame with slotted beams to carry Steel fuse Steelfuse 1% o
e ' s
%T* gravity loads. | n Steel fuse él/lasniOLeli 1% I
f;  Level 1: Long-span precast concrete double tees with P =
. concrete insitu topping. n HF2V X'SCOUS 1% o
v : - - Sl At e
. ¢ Level 2: Composite floor with ComFlor steel decking as BB stee fuse . . £X
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% permanent formwork and concrete topping. g3
£ n n/a n/a 3% ;ﬁ
| Key features of the building iy
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+ + Two wall armouring approaches: small steel angles and larger armoured end region. s
~.. * Three wall-to-floor connection approaches: link slab, flexible composite floor and I8
.i,  isolated steel tongue connection. e
.+ Two wall base details: a grouted joint detail with no shear dowels and a recessed steel 4
& pocket detail. i3
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The building was subjected to 39 tests with a range of intensity ground motions, incorporating both
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The construction was separated into two phases that |
were precast component construction and assembly .

unidirectional and bi-directional testing on the structure with different combinations of wall strength and construction. The precast component construction s
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energy dissipating devices. The test building performed extremely well, withstanding a range of uni-directional was conducted in a precast factory in Shanghai, China =2
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and bi-directional shaking only minor damage resulting. -, and the building was assembled on the shake-table at Eﬁ%?

?}p the ILEE lab using a construction process similar to ﬁ
Wall base .~ that used in New Zealand building construction.

.. Chinese materials were used for the precast =&
The two alternative wall base details f;‘j component construction in Shanghai. 5?%‘%
both performed well, with no significant i
wall sliding or out-of-plane walking. E” ”’;‘i
Figure 3 shows examples of the condition of 2 Z{f
the wall toes for wall 1 (conventional ;’% e
grouted connection) and wall A (steel ﬁ;# #

el e g AU
i

rril
, -
3 . iy . i S, 2 S i iy . i iy . i iy . i iy . i S . i
s e oy w s T e o e e o e e oy w s T e o e e o e e oy w s T e oy w s T B
S P e i e e T o g T L) o o TR o g T L) o o TR o g T L) o o TR o g T L) o o TR o g T L) o o TR e et b e et b A g7, WL
e g =1 H - $ a5 [3 B H LA, $ a5 [3 B H LA, $ a5 [3 B H LA, $ a5 [3 B H LA, $ a5 [3 B H LA, $ a5 [3 B H LA, $ a5 [3 B H LA, a5 [3 B H
D ey M D B N, ey M D e L, ey M D e o ey M DS et o ey M DS et o ern M D B N, ey M D e r =]

pocket connection) after tests D1a-100%, 73 s
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D2-100% and D2-180%. No spalling B i
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occurred at the wall toes during earthquake & e

of D1a-100% and only minor spalling r ﬁ,"#

occurred at the wall toes during larger = L

intensity shaking of D2-100% and D2- - e l} - g
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Figure 3 Wall condition after different intensity earthquakes Ef# f: ﬁ:i:'gg
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The slotted-beam connections performed well, ¥ == G
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minimising beam-elongation (frame dilation) demands 9A gL
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& on the floors and limiting residual crack widths. Figure B W
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e Figure 4 Final condition of slotted beam joints gi’ﬁ%ﬁzﬁE.fﬁ*r:ﬁéﬁzﬁE.fﬁ*f:;,% R Ry

- ¢ The building performed extremely well during the a::
all-to-floor connection Steel tongue I NG .3 intense series of tests, providing confidence the new

"“i~§; low-damage concrete buildings are an excellent low- =
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The flexible wall-to-floor connections

accommodated the wall deformations as == .. damage building solution. The building exhibited only
. . . . . b . . . . . . 3
intended, resulting in only minor cracks in E@ minor damage, with distributed cracking in the floors

the floors. For level 1, the floor cracks
mainly concentrated within the two link
slabs. The crack map photo of link slab at

+ and cosmetic spalling in the wall toes that could be f,,
easily repaired. :
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both top and bottom of the floor at the VlAr
end of the test is shown in Figure 5. The Figure 6 Final condition of isolated wall-to-floor connection i iﬁhﬂfﬁ;{r
cracks were evenly distributed along the S ;;,%m@g*%}
length of the link slab with a maximum ?;-a% -e%j;"
. . . Jr_;;_'-;r_f _ o ; -_&_:,rf:
residual crack width of approximately 1 2 o oo o e
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Figure 5 Crack map of link slab at end of test E%% WE:EQ? Innovation & Empbyment :?f,}
The isolated wall-to-floor connection was successful at preventing any unintended demands on the floor with 1,
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u .

no cracking observed around these connections. The steel tongue performed well with only minor delamination
and bending of the shims between steel tongue and armouring. The corresponding floor only had a minor
crack parallel to the wall along the interface between the beam and the floor.
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