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(5% ABSTRACT -

An apparatus for testing the load bearing strength of an archi-
tectural structure includes a top holding assembly, a hydraulic
cylinder, a bottom holding assembly, and a bracing member.
The hydraulic cylinder 1s disposed below the top holding
assembly, and has a top end. The bottom holding assembly is
mounted on the top end of the hydraulic cylinder, and coop-
erates with the top holding assembly to hold the architectural
structure  therebetween. The botiom holding  assembly
includes a peripheral wall. The bracing member has a plural-
ity of bracing rollers disposed around and slidably abutting
against the peripheral wall of the bottom holding assembly so
as to absorh lateral horizontal stress which may occur during
the testing of the architectural structure under compression.

7 Claims, 9 Drawing Sheets
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i
APPARATUS FOR TESTING THE LOAD
BEARING STRENGTH OF AN
ARCHITECTURAL STRUCTURE

BACKGROUND OF THE INVENTION

I Field of the Invention

The mvention relates to an apparatus for testing the load
bearing strength of an architectural structure, more particu-
tarly to an apparatus for testing the foad bearing strength of an
architectural structure in a fire simulating site.

2. Description of the Related Art

Referring to FIG. 1, 2 conventional apparatus for testing
the load bearing strength of an architectural structure 11, such
as a column, in a fire simulating site 1 is shown to include a
bottom hydmu ic cylinder 12, a bottom seat body 13 installed
on the bottom hydraulic cylinder 12, a {rame 14 disposed
across and above the bottom seat body 13, a top hydraulic
cylinder 15 installed on the frame 14, and a top seat body 16
instalied on a bottom end of the top hydraulic cylinder 15 and
corresponding to the bottom seat body 13, Additionally, the
fire simulating site 1 is installed with sensor units and control
units {not shown).

During testing, the architectural structure 11 is erected
between the top and bottom seat bodies 16,13, and is sub-
jected to stress by extending the top and bottom hydraulic
cylinders 15,12 toward each other in an axial direction to
simulate the stressing condition of the architectural structure
11 in an actual fire site. The environmental conditions of the
fire simulating site 1 are then controlled for testing the load
bearing strength of the architectural structure 11 during a fire.

Ahhc}ugh the aforesaid prior art can be used to test the load
bearing strength of the architectural struciure 11 during simu-
Izm*d ire conditions, the architectural structure 11 may pro-
duce lateral horizontal stress at the top and bottom hydraulic
cylinders 15,12 when the architectural structure 11 is not
erected vertically or when the top and botiom seat bodies
16.13 are not aligned with each other, or when the architee-
tural structure 11 is bent or deformed during the test. Specifi-
cally, the piston (not shown) in the bottom hydraulic cylinder
12 is stressed unevenly due o the lateral horizonial stress.
Therefore, the bottom hydraulic cylinder 12 is easily dam-
aged, and is thus required to be mmmui or replaced fre-
quently.

Furthermore, in a building structure, columns and beams

are joined o each other. When the load bearing strength of a
column-beam composite structure is tested using the afore-
said prior art, the apparatus of the prior art will be further

subjected 1o the lateral horizontal stress ﬁum the beams, and
is thus more easily damaged thereby,
SUMMARY OF THE INVENTION

The object of the present mvention s to provide an appa-
ratus for testing the load bearing strength of an architectural
structure, which can absorb lateral horizontal stress occurring
during the testing of the architectural structure under com-
pression.

Therefore, the apparatus for testing the load bearing
strength of an LE!”‘iizEchur;if structure according o this mven-
tion includes a top holding assembly, a hydraulic Ly}m&em
bottom E:{m%zfzsz a 7, and 2 by
tic eylinder 18 disposed below the top Lwia%mg assembly, and
hasatopend. The buz tom holding assembly is mounted on the
top end of the hydraulic cylinder, and cooperates with the top
holding assembly o [h id the architectural structure z%&cr@hwrrr
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wall. The bracing member has a plurality of bracing rollers
dit@g}(}“;sd arcund and slidably abutting against the peripheral
wall of the bottom holding assembly so as to absorb lateral
horizontal stress which may occur during the testing of the
architectural structure under compression.
BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent in the following dﬁ ;;il’:é description of the
preferred embodiment with reference (o the accompanying
drawings, of which:

FIG. 1 is a fragmentary schematic view of a conventional
apparatus for testing the load bearing strength of an architec-
tural structure;

FIG. Z is a perspective view of a preferred embodiment of

the apparatus for testing the load bearing strength of an archi-
tectural structure according to this invention when installed in
a fire simulating site;

FIG. 3 is a sectional view of th
an alignment state;

FIG. 4 is another sectional view of the preferred embodi-
ment in the alignment state; 4

FIG. §is a fragmentary enlarged schematic sectional view
of the preferred embodiment;

FIG.6isa f‘ragmmiaz v schematic top view of the preferred
embodiment of FIG. 5 -

FIG. Tisa puspeu;w view of a bottom holding assembly
of the preferred embodiment;

FIG. 8 is a perspective view of a bracing member of the
preferred embodiment; and

FIG. 9 is 2 fragmentary schematic view of a secondary
frame unit of the preferred embodiment.

¢ preferred embodiment in

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 2, 3and 4, the preferred embodiment of
an apparatus for testing the load bearing strength of an archi-
tectural structure 3 according to this invention is shown to be
installed in a fire s;imuﬁzni;}g site 2. The fire s;émz.n}zzimg site 2
includes a bottom wall 21 having a through hole 211, and a
peripheral wall 22 extending peripherally and upward from
the bottom wall 21. The architectural structure 3 1o be tested
by the preferred embodiment is a column-beam composite
structure having a column portion 31 and a beam portion 32

_gumed to the column potion 31. 1 should be noted that the

preferred embodiment can also be used 10 test the load bear-
ing strength of the architectural structure 3 that merely
includes the column mmuz 31, The fire simulating site 2 can
further include a top wall (not shown) capped on the periph-
eral wall 22. Additionally, the fire simulating site 2 includes a
track unit4, 2 main frame unit 51, and a top hydraulic cylinder
52.The track unit 4 includes a pair of rail elements 41 spaced
apart from each other. The main frame unit 51 is mounted
across the rail elements 41, and has a plurality of rollers 513
disposed shidably on the rail clements 41 for enabling the
main frame unit 51 (o slide along the rail elements 41 w a
desired position. The top hydraulic eylinder 52 1s mounted at
1+ main cross bar 511 of the main frame unit 51,

Referring 1o FIGS 4,5, 6,7, and §, the preferred embodi
ment of the apparatus for testing the I mé bearing strength of
the archilectural structure 3 includes a top holding assembly
&3, abottom hydravlic cylinder 6, a bottom holding assembly
7, and a bracing member 8.

The top hol Liz ng a Hly 53 1 les g top seat body 83
having a receiving recess 53 %é;md @ mp spherical body 53




3
<o 're:@p@ﬁdm? 10 and slidably confined within the receiving
ecess 5311 The top holding assembly 53 is connected to the
mp hydraulic cylinder 52.

The bottom hydraulic cylinder 6 is disposed below the top
holding assembly 53, under the fire simulating site 2, and
corresponding to the through hole 211, and has a top end 62
and a plunger 61 extending upward at the top end 62.

The bottom holding assembly 7 is mounted on the top end
62 of the bottom hydraulic cylinder 6, and cooperates with the
top holding assembly 53 to hold the architectural structure 3
therebetween. The bottom holding assembly 7 includes a seat
body 71 supported on the plunger 61 of the bottom hydraulic
cylinder 6 and having a receiving recess 711 on top thereof, a
spherical body 72 corresponding to and slidably confined
within the receiving recess 711, a peripheral wall 73 disposed
on the top end 62 of the bottorn hydraulic cylinder 6 and
enclosing the seat body 71, a flat plate 74 mounted on the
spherical body 72, and an insulating plate 75 mounted on the
flat plate 74. The peripheral wall 73 of the botiom helding
assembly 7 is rectangular, and has four side walls 731.

The bracing member § is disposed under the fire simulating
site 2 corresponding to the through hole 211, and includes a
plurality of bracing rollers 82 disposed around and slidably
abutting against the peripheral wall 73 of the bottom holding
assembly 7 so as to absorb lateral horizontal stress which may
occur during the testing of the architectural structure 3 under
compression. In the preferred embodiment, two pairs of the
bracing rollers 82 are mounted adjacent to each of the four
side walls 731 of the bottom holding assembly 7. It is noted
that the number of the pairs of the bracing rollers 82 can vary
according 1o the specific requirements in actual practice. The
bracing member 8 further includes a plurality of rolier seats
81 each of which carries one pair of the bracing rollers 82.
Fach pair of the bracing rollers 82 are spaced apart vertically.
The peripheral wall 73 of the bottom holding assembly 7 is
disposed between the seat body 71 of the bottom holding
assembly 7 and the bracing rollers 82 of the bracing member
8.

Referring again to FIGS. 3, 4, and 5, during testing, the
column portion 31 of the arc mumml structure 3iserected on

the insulating plate 75 of the bottom holding assembiy 7. The
top holding assembly 53 is slid to align with the bottom
h( ding assembly 7, amd the top spherical body 532 of the top

holding assembly 53 is then disposed to abut against the top

end of the column portion 31 of the architectural structure 3 50
as to hold the architectural structure 3 between the top and
bottom holding assemblies 53.7. The bottom hydraulic cyl-
inder 6 is extended upwardly so as to compress the column
portion 31 of the architectural structure 3, and the environ-
mental conditions of the fire simulating site 2 are controlled
for testing the load bearing strength of the architectural struc-
wire 3 under predetermined stress, temperature and duration
conditions. The stress imposed on the architectural structure
3 is transmitted downwardly toward the bottom holding
assembly 7. The lateral horizontal stress can be absorbed by
the bracing member 8 so as to protect the bottom hydranlic
cylinder 6 from damage due to lateral horizontal stress. Fur-
thermore, the nsulating plate 75 of the bottom holding
assembly 7 provides an insulating effect for retarding heat
ransfer from the column portion 31 of the architectural struc-
wre 3 1o the bottom holding assembly 7 and the bracing
member 8 Therefore, service life and testing accuracy of the
testing apparatus can bé: improved accordingly.

Referring to FIGS. 4 and 9, two secondary frame units 9
can be further used 1o tmpose loadings on the beaw portion 32
of the architectural structure 3, as shown by arrows (L1L2) in
FIG. 4, 50 as 1o conduct a test for the composiie load bearing
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strength of the architectural structure 3. In practice, the num-
ber of the secondary frame units @ can be varied according 10
the specific requirements of the test. Each of the secondary
frame units 9 includes a secondary cross bar 91 mounted
across the rail elements 41, and a hydraulic cylinder 92
mounted on the secondary cross bar 91. The hydraulic cylin-
der 92 of each of the secondary frame units 9is used to impose
predetermined loading onto the beam portion 32 of the archi-
tectural structure 3. The lateral horizontal stress resulting
from the loading imposed by the secondary frame units % on
the beam portion 32 of the architectural structure 3 are further
absorbed by the bracing member 8.

In view of the aforesaid, since the lateral horizontal stress
occurring during the testing of the architectural structure 3
under compression can be absorbed by the bracing member &,

the damage drawback encountered in the prior art can be
reduced. Furthermore, the bracing rollers 82 in each pair are
spaced apart vertically so as (o ensure the vertical bracing
effect. Two pairs of the bracing rollers 82 are mounted adja-
cent to each of the four side walls 731 at two opposite edges,
which further improves the effect for absorbing the lateral
horizontal stress.

While the present invention has been described in connec-
tion with what is considered the most practical and preferred
embodiment, it is undersiood that this invention is not Himited
to the disclosed embodiment but is intended to cover various
arrangements included within the spirit and scope of the
broadest interpretation so as to encompass all such modifica-
tions and equivalent arrangements.

I claim:

1. An apparatus for testing the load bearing strength of an
architectural structure, comprising:

a top holding assembly;

a hydravlic cylinder disposed below said top holding

assembly and having a top end;

a bottorm holding assembly mounted on said top end of said
hydraulic cylinder and cooperating with said top holding
assembly o hold the architectural structure therebe-
tween, said bottom holding assembly including a
peripheral wall; and

a bracing member including a plurality of bracing rollers
disposed around and slidably abutting against said
peripheral wall of said bottom holding assembly so as to
absorb lateral horizontal stress which may occur during
the resting of the architectural structure under compres-
sion.

2. The apparatus as claimed in claim 1, wherein said
peripheral wall of said bottom holding assembl y s rectangu-
lar and has four side walls, two pairs of said brafzmg rollers
heing mounted adjacent to each of said four side walls of said
bottom holding z‘m@cmb%y said bracing E‘%‘ﬁ“‘xb"‘i further
including a plurality of roller seats each of which carries one
pair of said bracing rollers.

3. The apparatus as claimed in claim 2, wherein each pair of
said bracing rollers are spaced apart vertically,

4. The apparatus as claimed in claim 1, wherein said bot-
tom holding assembly includes a seat body having a receiving
recess on top thereof and a spherical body corresponding to
and shidably confined within said receiving recess, said
peripheral wall of said bottom holding assembly being dis-
posed between said seat body and said bracing rollers of said
bracing member.

5. The apparatus as claimed in claim 4, wherein said
hydraulic cylinder includes a plunger extending upward at
said top end of said hydraulic cylinder to support said seat
body of said bottomn holding assembly.
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&. The apparatus as claimed in clalm 4, wherein said bot- a hydraulic cylinder having a top end supporting said bot-
tom holding assembly further includes a flat plate mounted on tom holding assembly; and

said spherical body, and an insulating plate mounted on said a bracing member including a plurality of bracing rollers
flat plate. - N . .
7. An apparatus for testing the load bearing strength of an s
architectural structure in a fire simulating site where atopend
of the architectural structure 1s to be held by a top holding
assembly, the apparatus comprising:
a bottom holding assembly adapted to hold a bottormn end of
the architectural siructure and including a peripheral 1o
wall

disposed around and slidably abutting against said
peripheral wall of said bottom holding assembly so as to
absorb lateral horizontal stress which may occur during
the testing of the architecturad structure under compres-

sion.
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