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ENERGY DISSIPATION DEVICE 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application claims the priority benefit of Tai 
wan application serial no . 110107892 , filed on Mar. 5 , 2021 . 
The entirety of the above - mentioned patent application is 
hereby incorporated by reference herein and made a part of 
this specification . 

BACKGROUND 

Technical Field 

[ 0002 ] The disclosure relates to an energy dissipation 
device , and more particularly to an energy dissipation device 
with a steel tube structure . 

Description of Related Art 
[ 0003 ] Among the existing methods for improving the 
seismic capacity of structures , a buckling - restrained brace 
( BRB ) is an earthquake - resistant technology that has been 
applied to buildings in recent years . At present , most buck 
ling - restrained braced frames ( BRBFs ) include a core ele 
ment , a tube sleeved on the core element , and a filler ( such 
as concrete ) filled between the tube and the core element . 
However , since concrete curing takes a long time , such a 
method is time - consuming and labor - intensive , and the 
heavy weight is not conducive to installation . 

[ 0010 ] In an embodiment of the disclosure , the core tube 
has a weakened structure , and the weakened structure is 
disposed circumferentially on the second middle part . 
[ 0011 ] In an embodiment of the disclosure , the weakened 
structure includes a plurality of first U - shaped through 
grooves and a plurality of second U - shaped through 
grooves , and the first U - shaped through grooves and the 
second U - shaped through grooves are respectively located 
on two sides of the second protruding structure . 
[ 0012 ] In an embodiment of the disclosure , each of the 
first U - shaped through grooves has a first curved section and 
a first non - curved section , and each of the second U - shaped 
through grooves has a second curved section and a second 
non - curved section , and the first curved sections and the 
second curved sections are close to the corresponding sec 
ond ends , respectively , and ends of the first non - curved 
sections and ends of the second non - curved sections face 
each other and extend toward the second protruding struc 
ture . 
[ 0013 ] In an embodiment of the disclosure , the first pro 
truding structure and the second protruding structure are 
respectively protruding rings and are disposed circumferen 
tially on the inner tube and the core tube , or the first 
protruding structure and the second protruding structure are 
respectively protruding strips and are disposed on the inner 
tube and the core tube along length directions of the inner 
tube and the core tube . 
[ 0014 ] In an embodiment of the disclosure , the core tube , 
the inner tube and the outer tube are hollow steel tubes , and 
a length of the core tube is greater than a length of the inner 
tube and also greater than a length of the outer tube . 
[ 0015 ] Based on the above , in the energy dissipation 
device of the disclosure , the outer tube , the core tube and the 
inner tube are sleeved and connected to each other in 
sequence ; the inner tube includes the first protruding struc 
ture , and the core tube includes the second protruding 
structure ; and the inner tube , the core tube and the outer tube 
are connected to each other by the fixing member . When the 
core tube is under force , the outer tube and the inner tube are 
configured to prevent the core tube from being laterally 
buckled . In this way , the energy dissipation device may be 
configured to withstand the reaction force of the interlayer 
displacement of the building caused by the earthquake and 
reduce the structural damage of the building caused by the 
interlayer displacement . That is , the core tube may withstand 
tension and pressure and may weaken the seismic wave 
energy received by the building by entering the material 
yield stage , thereby reducing the damage caused by the 
earthquake . In this way , the energy dissipation device of the 
disclosure omits the process of filling a filler , and its 
manufacturing process is simple , fast and suitable for mass 
production . 
[ 0016 ] In order to make the aforementioned features and 
advantages of the disclosure comprehensible , embodiments 
accompanied with drawings are described in detail below . 

SUMMARY 

a 

[ 0004 ] The disclosure provides an energy dissipation 
device whose manufacturing process is simple , fast and 
suitable for mass production . 
[ 0005 ] An energy dissipation device according to the 
disclosure includes an inner tube , a core tube , an outer tube 
and a fixing member . The inner tube includes a first pro 
truding structure . The core tube includes a second protruding 
structure , and the core tube is sleeved outside the inner tube . 
The outer tube is sleeved outside the core tube . The fixing 
member is connected to the inner tube , the core tube and the 
outer tube . 
[ 0006 ] In an embodiment of the disclosure , there is a first 
gap between the first protruding structure and an inner wall 
of the core tube , and there is a second gap between the 
second protruding structure and an inner wall of the outer 
tube . 
[ 0007 ] In an embodiment of the disclosure , the inner tube 
has two opposite first ends and a first middle part between 
the two first ends , and the first protruding structure is 
disposed on the first middle part , and the core tube has two 
opposite second ends and a second middle part between the 
two second ends , and the second protruding structure is 
disposed on the second middle part . 
[ 0008 ] In an embodiment of the disclosure , the first pro 
truding structure includes a plurality of first protrusions , and 
the first protrusions are disposed on the inner tube at equal 
intervals , and the second protruding structure includes a 
plurality of second protrusions , and the second protrusions 
are disposed on the core tube at equal intervals . 
[ 0009 ] In an embodiment of the disclosure , a projection 
range of the first protrusions on the outer tube overlaps a 
projection range of the second protrusions on the outer tube . 

a 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0017 ] FIG . 1 is a schematic perspective view of an energy 
dissipation device according to an embodiment of the dis 
closure . 
[ 0018 ] FIG . 2 is a front view of the energy dissipation 
device of FIG . 1 . 
[ 0019 ] FIG . 3A is a cross - sectional view of the energy 
dissipation device of FIG . 2 taken along the line B - B . 
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[ 0020 ] FIG . 3B is a partial enlarged view of the energy 
dissipation device of FIG . 3A . 
[ 0021 ] FIG . 4 is a cross - sectional view of the energy 
dissipation device of FIG . 2 taken along the line C - C . 
[ 0022 ] FIG . 5 is a schematic perspective view of the core 
tube of FIG . 1 . 
[ 0023 ] FIG . 6 and FIG . 7 are respectively a schematic 
perspective view of a core tube according to other embodi 
ments of the disclosure . 

DESCRIPTION OF THE EMBODIMENTS 

S 

2 

the relative positions of the inner tube 110 , the core tube 120 
and the outer tube 130 so that the inner tube 110 and the core 
tube 120 are not in direct contact , and the core tube 120 and 
the outer tube 130 are not in direct contact . Here , the fixing 
member 140 is , for example , a bolt , and may work together 
with a nut . The bolt penetrates the core tube 120 and the 
inner tube 110 from one side of the outer tube 130 to the 
other side of the outer tube 130 to fix the positions of the 
inner tube 110 , the core tube 120 and the outer tube 130 to 
avoid slippage between the inner tube 110 , the core tube 120 
and the outer tube 130 . 

[ 0028 ] Further , please refer to FIG . 3B . There is a gap 
between the first protruding structure 111 and the inner wall 
of the core tube 120 , and there is a gap between the second 
protruding structure 121 and the inner wall of the outer tube 
130 . 

[ 0029 ] With the above configuration , when the core tube 
120 is deformed laterally under pressure , the core tube 120 
will first push against the first protruding structure 111 , or 
the second protruding structure 121 of the core tube 120 will 
push against the outer tube 130 , so that the lateral deforma 
tion is restrained , whereby the yield strength may be stably 
developed . Therefore , when the building is subjected to an 
earthquake , the first protruding structure 111 and the second 
protruding structure 121 are able to increase the restraining 
effect , whereby the energy dissipation device 100 may exert 
the good toughness of the steel member to absorb the 
seismic energy , so as to reduce the earthquake damage to the 
building . In this way , the step of pouring concrete required 
in the conventional method is omitted , and the effects of 
lighter weight , shorter manufacturing process and increased 
personnel's production efficiency may be achieved . 
[ 0030 ] In detail , in the embodiment , the inner tube 110 has 
two opposite first ends 110a and 110b and a first middle part 
110c between the two first ends 110a and 110b . The core 
tube 120 has two opposite second ends 120a and 120b and 
a second middle part 120c between the two second ends 
120a and 120b . The first protruding structure 111 of the 
embodiment includes a plurality of first protrusions 1111 
( three are schematically shown in the figures ) , and the first 
protrusions 1111 are disposed on the inner tube 110 at equal 
intervals . The second protruding structure 121 includes a 
plurality of second protrusions 1211 ( three are schematically 
shown in the figures ) , and the second protrusions 1211 are 
disposed on the core tube 120 at equal intervals . In the 
embodiment , the first protruding structure 111 and the sec 
ond protrusions 1211 are respectively connected to the inner 
tube 110 and the core tube 120 by welding . Compared with 
the conventional steel lateral bracing , there are fewer weld 
ing sections on the inner tube 110 and the core tube 120 , 
which may reduce the processing time . 
[ 0031 ] Here , the first protrusions 1111 are disposed cor 
responding to places where the deformation amount of the 
core tube 120 is relatively large , and are , for example , 
disposed at 1/4 , 1/2 , and 3/4 positions in the length direction 
of the inner tube 110. The second protrusions 1211 are 
disposed corresponding to places where the deformation 
amount of the core tube 120 is relatively large , and are , for 
example , disposed at 1/4 , 1/2 , and 3/4 positions in the length 
direction of the core tube 120 , but they are not limited 
thereto . In other embodiments , the protrusions may be 
disposed at 7/8 , 5/8 , 3/8 , and 1/8 positions in the length direction 
of the tube to achieve a restraining effect . 

[ 0024 ] FIG . 1 is a schematic perspective view of an energy 
dissipation device according to an embodiment of the dis 
closure . FIG . 2 is a front view of the energy dissipation 
device of FIG . 1. In order to make the drawing clearer , a part 
of the energy dissipation device 100 in FIG . 1 is shown in 
a sectional way . Please refer to FIGS . 1 and 2. In this 
embodiment , the energy dissipation device 100 includes an 
inner tube 110 , a core tube 120 , an outer tube 130 and a 
fixing member 140. The inner tube 110 includes a first 
protruding structure 111. The core tube 120 includes a 
second protruding structure 121 , and the core tube 120 is 
sleeved outside the inner tube 110. The outer tube 130 is 
sleeved outside the core tube 120 . 
[ 0025 ] Specifically , the inner tube 110 , the core tube 120 
and the outer tube 130 are hollow steel tubes . The core tube 
120 is sleeved outside the inner tube 110. The outer tube 130 
is sleeved outside the core tube 120. The outer tube 130 , the 
core tube 120 and the inner tube 110 are sleeved and 
connected to each other in sequence . The energy dissipation 
device 100 shown in FIG . 1 only schematically shows the 
relative position of each element in a simple way , and is for 
reference only . The wall thickness of the inner tube 110 , the 
core tube 120 and the outer tube 130 may be designed 
according to the load , and appropriate adjustments may be 
made , and the disclosure is not limited thereto . Here , the 
diameters used for the inner tube 110 , the core tube 120 and 
the outer tube 130 are all standardized products , whereby the 
processing and manufacturing time may be shortened . In 
other embodiments , the inner tube 110 , the core tube 120 and 
the outer tube 130 may be solid and are not limited to round 
tubes . 
[ 0026 ] FIG . 3A is a cross - sectional view of the energy 
dissipation device of FIG . 2 taken along the line B - B . FIG . 
3B is a partial enlarged view of the energy dissipation device 
of FIG . 3A . FIG . 4 is a cross - sectional view of the energy 
dissipation device of FIG . 2 taken along the line C - C . In the 
embodiment , the core tube 120 is adapted for connecting an 
external structure , such as a structural frame , and the inner 
tube 110 and the outer tube 130 are buckling - restrained 
braced tubes configured to prevent the core tube 120 from 
being laterally buckled . Here , the core tube 120 is connected 
to adapter plates 10 , and the adapter plates 10 are configured 
to transmit power and are adapted for being interposed 
between the core tube 120 and the structural frame . In the 
embodiment , the length L2 of the core tube 120 is greater 
than the length L1 of the inner tube 110 and also greater than 
the length L3 of the outer tube 130. In this way , the outer 
tube 130 and the inner tube 110 do not contact the adapter 
plates 10 , and thus may avoid being under the force from the 
external structure . 
[ 0027 ] In the embodiment , the fixing member 140 is 
connected to the inner tube 110 , the core tube 120 and the 
outer tube 130. The fixing member 140 is configured to fix 

a 
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[ 0032 ] In the embodiment , the projection range of the first 
protrusions 1111 on the outer tube 130 overlaps the projec 
tion range of the second protrusions 1211 on the outer tube 
130. In other words , the first protrusions 1111 correspond to 
the second protrusions 1211 . 
[ 0033 ] In an embodiment , the first protruding structure 111 
is a protruding ring and continuously surrounds the inner 
tube 110 , and the second protruding structure 121 is a 
protruding ring and continuously surrounds the core tube 
120. In an embodiment , the first protruding structure 111 is 
a protruding strip and discontinuously surrounds the inner 
tube 110 , and the second protruding structure 121 is a 
protruding strip and discontinuously surrounds the core tube 
120. In an embodiment , the first protruding structure 111 
may be a single structure and disposed circumferentially on 
the first middle part 110c . The second protruding structure 
121 may also be a single structure and disposed circumfer 
entially on the second middle part 120c . In other embodi 
ments , the thickness , number , or density of the first protrud 
ing structure 111 and the second protruding structure 121 
may be adjusted in other appropriate ways , and the shape of 
the protruding structures may be a strip , a ring , or other 
shapes that may achieve the purpose , and the disclosure is 
not limited thereto . In addition , in the embodiment , the 
fixing member 140 is disposed at the second middle part 
120c of the core tube 120 and the first middle part 110c of 
the inner tube 110 , but the disclosure is not limited thereto . 
[ 0034 ] FIG . 5 is a schematic perspective view of the core 
tube of FIG . 1. Please refer to FIG . 5. In the embodiment , the 
core tube 120 has a weakened structure 122 , and the 
weakened structure 122 is disposed circumferentially on the 
second middle part 120c . This design may allow the stress 
to be concentrated in the core section ( that is , the second 
middle part 120c ) , and may use the core section to absorb 
energy . 
[ 0035 ] In the embodiment , the weakened structure 122 
includes a plurality of first U - shaped through grooves U1 
and a plurality of second U - shaped through grooves U2 , and 
the first U - shaped through grooves U1 and the second 
U - shaped through grooves U2 are respectively located on 
two sides of the second protrusion 1211 disposed on the 
second middle part 120c along the length direction of the 
core tube 120. Specifically , the first U - shaped through 
groove U1 has a first curved section U11 and first non 
curved sections U12 , and the second U - shaped through 
groove U2 has a second curved section U21 and second 
non - curved sections U22 . The first curved section U11 and 
the second curved section U21 are close to the correspond 
ing second ends 120a and 120b , respectively , and the ends 
of the first non - curved sections U12 and the ends of the 
second non - curved sections U22 face each other and extend 
toward the second protrusion 1211 disposed on the second 
middle part 120c . 
[ 0036 ] It may be obtained through experiments that the 
cross - sectional area ( effective cross - sectional area ) of the 
area A2 is smaller than the cross - sectional area ( effective 
cross - sectional area ) of the area A1 . Therefore , when the 
core tube 120 is under force , the stress on the area A2 is 
greater , and the stress on the area A1 is smaller . In other 
words , the stress received by the area A2 is greater than the 
stress received by the area A1 , thereby achieving the effect 
of concentrating most of the stress on the core section ( that 
is , the second middle part 120c ) . Therefore , the energy 
dissipation device 100 of the embodiment may comply with 

the BRB specification . Furthermore , the fixing member 140 
penetrates through a through hole T1 , and as described 
above , the weakened structure 122 does not extend to the 
position of the through hole T1 . Therefore , the effective 
cross - sectional area of the position of the through hole T1 is 
larger , and the stress received is smaller ( less than the stress 
received by the area A2 ) . That is , the position at which the 
fixing member 140 fixes the core tube 120 is almost under 
no force , and the fixing member 140 may firmly fix the inner 
tube 110 , the core tube 120 and the outer tube 130 unaf 
fectedly . 
[ 0037 ] In the embodiment , the weakened structure 122 is 
a U - shaped through groove , but in other embodiments , the 
weakened structure 122 may be a circular , triangular , or 
diamond - shaped through groove , and it is not limited 
thereto . 
[ 0038 ] FIG . 6 and FIG . 7 are respectively a schematic 
perspective view of a core tube according to other embodi 
ments of the disclosure . Please refer to FIG . 6 first . In the 
embodiment , the core tube 1200 is slightly different from the 
core tube 120 of FIG . 5 in that the second protruding 
structure 121A includes a plurality of second protrusions 
1212 , and that a part of the second protrusion 1212 is located 
between two adjacent weakened structures 122 ( that is , in 
the area A2 ) that are disposed circumferentially on the core 
tube 1200. In other words , the second protrusion 1212 may 
extend from a portion of the core tube 1200 close to the 
second end 120a to a portion pointed to by the area A2 and 
then to a portion close to the second end 120b . In the 
embodiment , each second protrusion 1212 is a continuous 
strip - shaped protruding structure along the length direction 
of the core tube 1200. In an embodiment not shown , the first 
protruding structure is provided on the inner tube corre 
sponding to the second protruding structure 121A ; in other 
words , the first protruding structure may also be a continu 
ous strip - shaped protruding structure . In other embodiments , 
each second protrusion 1212 may be a discontinuous strip 
shaped protruding structure along the length direction of the 
core tube 1200 , and the disclosure is not limited thereto . 
[ 0039 ] Please refer to FIG . 7. In the embodiment , the core 
tube 1201 is slightly different from the core tube 120 of FIG . 
5 in that the second protruding structure 121B further 
includes a plurality of second protrusions 1213 , and the 
second protrusions 1213 and the second protrusions 1211 are 
disposed at equal intervals from one another . In the embodi 
ment , the second protrusions 1213 are , for example , dis 
posed at 3/8 and 5/8 positions in the length direction of the 
core tube 120 to achieve a restraining effect . 
[ 0040 ] Specifically , the second protrusions 1213 are 
respectively disposed on the first U - shaped through grooves 
U1 and the second U - shaped through grooves U2 . In other 
words , the second protrusions 1213 surround the area where 
the first U - shaped through grooves U1 and the second 
U - shaped through grooves U2 are located . The reason is that 
as described above , the stress on the area A2 with the smaller 
cross - sectional area is greater than the stress on the area A1 
with the larger cross - sectional area , which increases the 
possibility of lateral deformation of the area A2 . Therefore , 
in the embodiment , the disposition of the second protrusions 
1213 close to the core section ( that is , the second middle part 
120c ) may achieve the effect of increasing the restraining 
ability . 
[ 0041 ] In summary , in the energy dissipation device of the 
disclosure , the outer tube , the core tube and the inner tube 
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are sleeved and connected to each other in sequence ; the 
inner tube includes the first protruding structure , and the 
core tube includes the second protruding structure ; the inner 
tube , the core tube and the outer tube are connected to each 
other by the fixing member , and the inner tube , the core tube 
and the outer tube are not in direct contact with each other . 
When the core tube is under force , the outer tube and the 
inner tube are configured to prevent the core tube from being 
laterally buckled , and the core tube will first push against the 
first protruding structure and / or the second protruding struc 
ture so that lateral deformation is restrained , whereby the 
yield strength may be stably developed . In this way , the 
energy dissipation device may be configured to withstand 
the reaction force of the interlayer displacement of the 
building caused by the earthquake and reduce the structural 
damage of the building caused by the interlayer displace 
ment . That is , when the building is subjected to an earth 
quake , the first protruding structure and the second protrud 
ing structure are able to increase the restraining effect , 
whereby the core tube may withstand tension and pressure 
and may weaken the seismic wave energy received by the 
building by entering the material yield stage . In this way , the 
step of pouring concrete required in the conventional 
method is omitted , and the effects of lighter weight , shorter 
manufacturing process and increased personnel's production 
efficiency may be achieved . In addition , the middle part of 
the core tube has the weakened structure to concentrate the 
stress on the middle part and to use the middle part to absorb 
energy 
[ 0042 ] Although the disclosure has been described with 
reference to the above embodiments , they are not intended 
to limit the disclosure . It will be apparent to one of ordinary 
skill in the art that modifications to the described embodi 
ments may be made without departing from the spirit and the 
scope of the disclosure . Accordingly , the scope of the 
disclosure will be defined by the attached claims and their 
equivalents and not by the above detailed descriptions . 

1. An energy dissipation device comprising : 
an inner tube comprising a first protruding structure ; 
a core tube comprising a second protruding structure and 

sleeved outside the inner tube ; 
an outer tube sleeved outside the core tube ; and 
a fixing member connected to the inner tube , the core tube 

and the outer tube , 
wherein the inner tube has two opposite first ends and a 

first middle part between the two first ends , the first 
protruding structure is disposed on the first middle part , 
the core tube has two opposite second ends and a 
second middle part between the two second ends , and 
the second protruding structure is disposed on the 
second middle part , 

the core tube has a weakened structure , and the weakened 
structure is disposed circumferentially on the second 
middle part , and 

the weakened structure comprises a plurality of first 
U - shaped through grooves and a plurality of second 
U - shaped through grooves , and the first U - shaped 
through grooves and the second U - shaped through 
grooves are respectively located on two sides of the 
second protruding structure . 

2. The energy dissipation device according to claim 1 , 
wherein there is a first gap between the first protruding 
structure and an inner wall of the core tube , and there is a 
second gap between the second protruding structure and an 
inner wall of 

3. ( canceled ) 
4. The energy dissipation device according to claim 1 , 

wherein the first protruding structure comprises a plurality 
of first protrusions , the first protrusions are disposed on the 
inner tube at equal intervals , the second protruding structure 
comprises a plurality of second protrusions , and the second 
protrusions are disposed on the core tube at equal intervals . 

5. The energy dissipation device according to claim 1 , 
wherein a projection range of the first protrusions on the 
outer tube overlaps a projection range of the second protru 
sions on the outer tube . 

6. ( canceled ) 
7. ( canceled ) 
8. The energy dissipation device according to claim 1 , 

wherein each of the first U - shaped through grooves has a 
first curved section and a first non - curved section , each of 
the second U - shaped through grooves has a second curved 
section and a second non - curved section , the first curved 
sections and the second curved sections are close to the 
corresponding second ends , respectively , and ends of the 
first non - curved sections and ends of the second non - curved 
sections face each other and extend toward the second 
protruding structure . 

9. The energy dissipation device according to claim 1 , 
wherein the first protruding structure and the second pro 
truding structure are respectively protruding rings and are 
disposed circumferentially on the inner tube and the core 
tube , or the first protruding structure and the second pro 
truding structure are respectively protruding strips and are 
disposed on the inner tube and the core tube along length 
directions of the inner tube and the core tube . 

10. The energy dissipation device according to claim 1 , 
wherein the core tube , the inner tube and the outer tube are 
hollow steel tubes , and a length of the core tube is greater 
than a length of the inner tube and also greater than a length 
of the outer tube . 

* * 


