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ST, ARWFFOR I EEH TIAZALAE T, R4 2 FUAE RO LB A ), 6] 3D 4T BV Al 22 5 R
i) A RS, ARG MR U0 5 SO AN ) s B L FLAL L FL B 2 FL AR TR Bk TR 4 T 10 0 A AT Ol R RE
W WP g SR 1 SOLIDWORKS #4255 . ABAQUS #11IF A7 MR CHALL, JF 5 10 g 45 SR A7 X L3

1 IS FLAEEE

HE N 3K 22 FLAE 25 F k FHELA IE | SOIAAR H RO 19 15 X 00 B P VTR 2 o fL AL 4 57 S ARS8
B 1R B TF S B S AR 1 4 14 2 40.00 mm, P9371K K 28.45 mm, BEJE 4 10.00 mm, % 35357
SAARHIEHIAN K N 37.11 mm, K Hy 31.40 mm, BEJEHy 5.00 mm. £ IERE R FLER 2 10 50.6%,
AT B N DB S AR (G S0 Kk 83.13 mm, KN 56.91 mm, BEJE N 7.57 mm, ¥ 42555 N ME S
HKH 76.57 mm, Wi KK 63.46 mm, BEJE A 3.79 mm,

37.11 mm 40.00 mm

(a) Regular hexagon (b) Concave
B2 FEAROR R K
Fig. 1 Schematic diagrams of the two basic models

LM N 32 FLAE SRR A RO AR S L A2 () B B2 (h) o IEZS I Y S R 2 42 1, =40.00 mm,
WM I SME B2 4% r,=52.59 mm., HEON 2 FLAE 540 3 Bl BEAS TR RE O AL AL, rh 3R B A 21 Y o 2
By =30 mm, 5350 1R FH8 e A 25 1 11 12 J3E o =20 mom, A G 20 426388 2 94 1007 Ak 1) 985 38 s =10 mme 41T 2
PR, 20 FURE G540 38 2 BEAS B AF B e U0 W) 5 BEAT DF 4, 4 R A5 B S E  70 mm, 5 2 S5 Y = R
90 mm, 6 JEL5HE Y EE S 110 mm,

2 FIMEINSS Y S BN 1 s o BEHY iy 44 AL A0 - LA AY Hex-70-1 Fll Con-70-1 24 {4, Hex Fl
Con fRFRALAEL, 735 7R IE/SHUE S5 RN ML 45485 70 RS540 101 B2, 1 R B BLAL AL

A1

2 AT S AR L5 R B (L Con-110-19 S 43)

Fig. 2 Schematic diagram of the assembly model and basic part structure (taking Con-110-19 as an example)
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Table 1 Mortise-and-tenon porous column model

Hole pattern Height/mm Hole number Model Hole pattern  Height/mm  Hole number Model

70 1 Hex-70-1 70 1 Con-70-1
70 7 Hex-70-7 70 7 Con-70-7
70 19 Hex-70-19 70 19 Con-70-19
90 1 Hex-90-1 90 1 Con-90-1

Regular hexagon 90 7 Hex-90-7 Concave 90 7 Con-90-7
90 19 Hex-90-19 90 19 Con-90-19
110 1 Hex-110-1 110 1 Con-110-1
110 7 Hex-110-7 110 7 Con-110-7
110 19 Hex-110-19 110 19 Con-110-19

2 MARFGE

AT R HR 56 0 R BROCAR L P R 7 3%, FEFLBURA A M O T, 20 JEE L LD A AL AL SE
PR 2R BRI, A5 0 X 22 AL AT A 2 A B T T 246 1 T 9 T 22 A g A RE R PR E

2.1 R e

RIGTE 28 IR 400 T 3647, (8 J7 BB I WL CMT5305 B — %P it 4T HE R A 28, LL 1 mm/min (4
RS NN 30 mm, IR A AL B R A U0 B, WA ARG LI AR s R . iR R 4
#4 il 1% (additive manufacturing, AM ) 4 Gl TR SE T 25 il £« R H R ZLIR (polylacticacid, PLA ) #4 4} (% J#
S 1.25 g/em’, FLPERLE Ol 2.3 GPa, JAHA EL R 0.3, Ji AR5 B R 45 MPa) , il 3 B /R IK A6 iR AR 3D FTEp
ML, BEE RAERFTER S50 R TENJZ 1 0.2 mm, FF LI B 210 C, FTED-E S E 50 °C, $T B 3
30 mmy/s, B & [ 53 H 20%. R 0 ke B R R A an 1#] 3 TR .

< — Coilof
Extrusion head w material
1 Prlntlng platform I
AN
| fi g
Control platform

B3 i ik rk

Fig. 3 Test equipment and specimen preparation

22 ABIRTE

K H ABAQUS B4 % #E 0 =X 22 #L A &5 #4 1F
A7 i R 46 1) 3l g A R oEI L. e H SRR
] 14 42 fioh T K Ay 4 4 D R 4 42 fh , JRE 42 IR Bk
0.3, e 5.2 8] 4 32 filow X0k B2, e B RS oty &1 5
St A, T0is 7 e Sk &b 43 A5 it N 28 ff 2 30 mm, 11
P 4(b) 75 o SR FH 7S THT M 190 4% 6 6750 30 47 51 43

R 1:% ;s ALk i C3D8R N\ _'ﬁ ‘I‘J_:?‘ %% ‘Iﬁ NI M: $ JCo (a) Assembly (b Interaction and 10 (c) Meshing
FERELLRR T, ARFELORMBAT A SEBAMEIT gy ysmopiton o o ARV 2 OB 21507
A% A B IO A 2 45 SR 5 W RT LA 22 AN Fig. 4 Schematic diagram of the assembly, interaction,
U, B AE RSF 2 2 mm R FH IO 1T 42 0 A% X6 3 15 and load with meshing
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HEATR 43, WA RSE A 10 mm, Q1R 4(c) Bin o A BROCELRUR F U8 M A K 6 R, 32 SR A A0 L A (1Y
I K AR IE 2, A5 R AN 5] 5 s

BT S rp R 45 5, TG R R TR 45 30 mm 5 ¥ & AR B R 4R AR T, 7E BN 46 4 4 BT R R
K EE /N, 53 DX BN, HLAE SR e kA R AR R . TERRIS B AT, AL R AL AR 11
{7 B A ], Hex-90-1, Con-110-1, Con-110-7 Fl Con-110-19 B %) 4 28 A0 & A7 T4 5 |- 3%, Hex-110-1 Fll
Con-90-1 () 4R AT A & Ak A AR 3, LRI ) 45 A8 TE A B Ab T ARSI bl . 5 LA 70 o Ath % 42
R AR R AR I, FE W I B R AN R . IE S TE BRI R AR B &2 e AR AR R, PN T AR A
WIRIUR ALY 2 K AEAE LR W o 1E 7SS BB () B g 4 v b 57 F-0 e, oA T A6 7R 67 9T A0S B AR )
AU K L LP G A R i1

Stress/MPa Stress/MPa Stress/MPa
126.40 130.20 120.30
106.00 108.70 100.60
85.54 87.10 80.82
65.08 65.54 61.07
44.63 43.98 41.32
24.17 22.42 21.56
3.72 0.87 1.81
Hex-70-1 Hex-90-1 Hex-110-1
Stress/MPa Stress/MPa Stress/MPa
140.30 129.20 -
117.10 —; 108.40
94.00 87.48
70.84 66.60
47.69 45.72
24.54 24.84
1.38 3.96
Hex-70-7 Hex-90-7 Hex-110-7
Stress/MPa Stress/MPa
141.90 135.10
118.50 113.50
95.16 91.86
71.80 70.25
48.44 48.63
25.09 27.01
1.73 5.39
Hex-70-19 Hex-90-19 Hex-110-19
Stress/MPa Stress/MPa Stress/MPa
132.20 137.00 128.20 _—
110.50 - 114.3 106.90
88.87 91.63 85.67
67.20 68.96 64.42
45.54 46.29 43.17
23.87 23.62 21.91
2.21 0.95 0.66
Con-70-1 Con-90-1 Con-110-1
Stress/MPa Stress/MPa Stress/MPa
141.40 141.00 136.50 ,,
118.60 117.80 114.00
95.78 ) 94.60 91.44
72.97 71.42 68.90
50.15 48.25 46.35
27.34 25.07 23.81
4.53 1.89 1.26
Con-70-7 Con-90-7 Con-110-7
Stress/MPa Stress/MPa Stress/MPa
88.92 108.40 g
37.01 . 36.83 &
31.04 . 30.49
25.07 . 24.15
19.10 . 17.81
13.12 . 11.47
7.15 . 5.13
Con-70-19 Con-90-19 Con-110-19

F5 M ZALESSH TR 30 mm RHIEER

Fig. 5 Simulation results of mortise-and-tenon porous column structure compressed by 30 mm
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3 GRETH

KBS R R K 30 mm BF A B R 46 100 45 SR 5 kAR AR I R 45 AR TE B B9 RN, 77 2 R R AT L,
I 56 5 1 AR 3T -0 A% 4R 5 A RS R 38 7 - B IR R R AT X LE, R gR i o L FLAY
AFL ST B0 5 5 R0 g 43 M i 52 i
30 EEAXEm

B 90 mm A9 22 FLAE — AR BB (B A-Hex 5% A-Con) Fi1 90 mm [14 48 U1 X 22 FLAE 455 780 33E 47 B 01 R 45
TRIG, AF 78 ME U0 4 5 200 22 FUAE 45 0 78 B 5 4 3856 b Y 1 24 AT S R B AR A R ), 0 S BRCIE AN
SRS INTE 2 FhfLAL, J1BCFLECA 1R 7, HoR - ih Ze an &l 6 B, iR g0 804 a3 2 fros .

140 140
— A-Hex-90-1 Hex-90-1 — A-Con-90-1 Con-90-1
120 | — A-Hex-90-7 — Hex-90-7 120 — A-Con-90-7 — Con-90-7
100 | 100
A
£ sof [ - Z sof [\
3 / T 3 [\
s 60} | S 60}
=~ )/ =~
401 40 —
|
20/ 20
0 - - - - - - 0 - - - - - -
5 10 15 20 25 30 5 10 15 20 25 30
Displacement/mm Displacement/mm
(a) Regular hexagon (b) Concave

[ 6 SRIBUR ) e 4y AR AL A AR B th 2k
Fig. 6 Load-displacement curves of models with different connection modes
*2 RRAREEZES AR EHE

Table 2 Test data of models with different connection modes

Model Maximum force/kN  Displacement/mm Model Maximum force/kN Displacement/mm
Hex-90-1 82.35 2.94 Con-90-1 91.51 3.77
A-Hex-90-1 95.51 8.25 A-Con-90-1 96.94 7.71
Hex-90-7 77.62 3.51 Con-90-7 58.59 9.17
A-Hex-90-7 106.13 12.99 A-Con-90-7 122.27 4.13

B W PR AN 45 M HEPT TR 46 PERE 0 EBAK TG o XF L 45 M MR U 10 BB & L BL R RE R XY TR 5 0,
T2 I 2 FLAE B3 3 7 AR T L JE B BE 2 . IR RE B IR E MR R 40 25 5 TE 1 66.67% it
P I SRE, KR N

E, = I:F(s)ds (1)
A L MR RS ATRE, F(s) MR E RS B P A 2 F e T8 s 1 pREL.

SR Fo R AL RS S R N BB S —, il 7E 5 A v B 2SR 4 o 2 v S R

Ny, BVEATRE L Z W ny S GE R E, S5 IE46 1T/ L Z 1L, #om
Fn=E,/L ()

2 (1) A (2) TR AT A5 3% B 5 U0 AR A BE B IR A2 IR, SR 3 B G i IR 6 AR 2 4
TR AL R AL — B L, A HE 2 FLAE — AR R, e 0 X 22 AL AR AR Y ) B KR 38
W, B KR %R AR BN . AR TE S TR S5 R 45 30 mm 33 B2, Hex-90-1 1) 5 K& % 1
It A-Hex-90-1 T [% 13.77%, & 4=t K& 28 1 W07 #5080/ 64.36%; Hex-90-7 Ay # K 2k 71 b A-Hex-90-7
TR 26.86%, &A= KR EE T AL BN 72.98% ., FE N VI 45 44 45 30 mm 3 72 77, Con-90-1 (1) 5z K
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Table 3 Energy absorption data of models with different jointing modes

Model E /K] F /KN Model E /K] F /kN
Hex-90-1 1.80 60.00 Con-90-1 1.54 51.33
A-Hex-90-1 2.44 81.33 A-Con-90-1 1.97 65.67
Hex-90-7 1.84 61.33 Con-90-7 1.43 47.67
A-Hex-90-7 2.85 95.00 A-Con-90-7 2.70 90.00

L 1 H A-Con-90-1 T B 5.60%, A A e KR
FIHIA B U /N 51.10%; Hex-90-7 14 5% K& 2% 11 [k
A-Hex-90-7 T [ 26.86%, & ' e K&z 1 1 #%
/N 72.98%., XiF b 2 Tl 45 A4 R Y A B KR 3% 77
F% T Hex-90-1 4, #EUN L5 BLALTE 30 mm [/ 75
B 30T 1) 7R 3 0 i T — R AL, 10 B A 0 X 2 LA
BERUAE B R 32 R IR B 4500, AR 38 i R B in
g . W2 3 vl o, 2 LAk — AR B e i e 45
I Y BE S WO RE T O AR O X AL AR AR

i 2 AR 2 FLAE A 1 07 20, L 7 AT LLYE
HEWE T, 2R — R LA AR IR,
RAEFEAI . M Z AU 450 1 45 )2 i Ak

YR AEIBAE, BEAE R4 L% pg ok, R, B
B B AR R

3.2

120 Experiment Simulation
— Hex-70-1 - - Hex-70-1
100 | — Hex-90-1 - -Hex-90-1 _,~
i Hex-110-1 Hex-110-1, ’//\
— 80 1 P
=<
8 601
-
(=]
B 40t
20
O I I I I I
10 15 20 25 30
Displacement/mm
100 F Experiment Simulation
— Con-70-1 = -Con-70-1
I hs — Con-90-1 - -Con-90-1
80 Con-110-1 - -Con-110-1
Z
=4
% 60
E |
2 40 b
20
5 10 15 20 25 30
Displacement/mm

RESE RSN

0 mm
(a) Uniaxial compression test of a one-piece model

0 mm

20 mm 30 mm

20 mm 30 mm

(b) Uniaxial compression test on a model

of mortise-and-tenon construction

ARG

Fig. 7 Uniaxial compression test process

7

FBIENTIE AN ML 2 FhfLAS K 1, 7, 193X 3 FhfLEL BIFY & S EOMHE I X 2 AL PR BE
FIWE RERFPE A 52 00, 2 343 I B 70, 90 1 110 mm, A [R]85 BT 2 Al 84 () 7 48 ) - R B8 it £ an ] 8 s,

Force/kN
o
S

100

Force/kN

20

Force/kN

! Experiment Simulation
: — Hex-70-7  — — Hex-70-7
— Hex-90-7 — - Hex-90-7
Hex-110-7 Hex-110-7
5 10 15 20 25 30
Displacement/mm

(a) Hexagon

Force/kN

Experiment Simulation
— Con-70-7 - -Con-70-7
Il — Con-90-7 = - Con-90-7
Con-110-7 Con-110-7
5 10 15 20 25 30
Displacement/mm

(b) Concave

P8 2 e R S IR 4 7R 8T - R

120

100 |

Simulation

Experiment
— Hex-70-19 - - Hex-70-19
— Hex-90-19 - - Hex-90-19

Hex-110-19 Hex-110-19

5 10 15 20 25 30
Displacement/mm

Experiment Simulation
— Con-70-19 - -Con-70-19
— Con-90-19 — - Con-90-19

Con-110-19 = = Con-110-19

Iy il =AL

g ,_\_/:‘7*//’(
AT

5 10 15 20 25 30
Displacement/mm

Fig. 8 Force-displacement curves of models with different heights
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e K AR A #5388 B s an 2k 4 iR o Al (1) A (2) 1158 1T 5 g B DR 25 0k A5 760 e 1 WG LA ) 52 Wi
WM s .
F4 BETE30OmMmPREER

Table 4 Test results of models compressed by 30 mm

Model Maximum force/kN  Displacement/mm Model Maximum force/kN  Displacement/mm
Hex-70-1 83.90 4.48 Con-70-1 79.14 3.90
Hex-90-1 82.42 4.90 Con-90-1 91.57 4.78
Hex-110-1 71.41 5.45 Con-110-1 65.71 5.11
Hex-70-7 75.85 433 Con-70-7 68.23 29.80
Hex-90-7 77.64 4.78 Con-90-7 58.60 10.60
Hex-110-7 70.76 6.13 Con-110-7 96.94 7.75
Hex-70-19 80.24 3.95 Con-70-19 74.76 24.88
Hex-90-19 70.80 21.75 Con-90-19 65.60 29.97

Hex-110-19 67.76 5.53 Con-110-19 70.34 20.03

x5 RETE 30 mm #9588 W HERE

Table S Energy absorption of models compressed by 30 mm

Model E /K] F/kN Model E/KJ F /KN
Hex-70-1 1.70 56.67 Con-70-1 1.30 43.33
Hex-90-1 1.73 57.67 Con-90-1 1.48 49.33
Hex-110-1 1.03 34.33 Con-110-1 1.43 47.67
Hex-70-7 1.84 61.33 Con-70-7 1.60 53.33
Hex-90-7 1.76 58.67 Con-90-7 1.36 45.33
Hex-110-7 1.64 54.67 Con-110-7 1.97 65.67
Hex-70-19 2.00 66.67 Con-70-19 1.82 60.67
Hex-90-19 1.82 60.67 Con-90-19 1.53 51.00
Hex-110-19 2.20 73.33 Con-110-19 1.71 57.00

M & 8 FNe 4 v LI Y, Bl 8 B 038 K, IESIIE ALK 1 A 19 1 245 1 55 KRR F1 380k, 1575
NIGALECH 7 F1 MR B Y e KR T SE T e B, N MR 2 AL 25 R Y e KR T3 1 . Hex-
70/90/110-1 )55 K A& 2k 7 56 F B 1.76%, 5T % 13.36%; % 8 (7 4% S8 N 8.57%, FEH /I 11.22%., Hex-
70/90/110-7 i f5c KR ZR 1 e T 2.36%, FF B 8.86%, XiF 07 A2 # SE 14 i1 10.39%, Fi-14 Al 28.24%
Hex-70/90/110-19 1) 55t KA J7 56 T RE 11.76%, P T KE 14.18%, X1 (1 457 #% 56 34 1 450.63%, F-Jik 21>
74.57%. Con-70/90/110-1 4 &t KR ZE S e THm 15.71%, T T [ 28.20%, X107 A4 37 B% S hin 22.56%, F-38
i 6.90%. Con-70/90/110-7 4 #5 K A& #E S5 T 14.11%, FETF 5 65.43%, X1 B9 7 56 F B 64.43%,
T % 26.89%. Con-70/90/110-19 Y d5z KR J1 6 T B 12.25%, P T+ 5 6.34%, X I 1 47 % S 14 fin
20.46%, F5 F F# 33.17%. X FEAR LT3 A 7R 3% 77 -0 A% ih 28 S5 g8 i i R 2 Ty - A i &k mT LA S, =
JEE AR AL e R SR B BE S ) — B, IO E TSI R IE M . e 5 A5 R, B S RO, R
Hex-110-19 (1 REVE BB = LAAN, HoAx 75 i1 JE A4S A0 1) 0 B M B0 9T R A1 5 %t N VDI B A8Y , i v 3 1
T, BRFLEC R 7 (AR TR (Y W BB R 1 S8 RS B LAAE, A A (Y I RE R e N R R . kS
AL, MR EEHL 70, 90 F1 110 mm B, [ i B2 38, A5E AU AR 28 0 R RE R PR AR T
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Fig. 9 Uniaxial compression tests with modification of the height factor
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Fig. 10 Stress contour and test results with modification of the height under 30 mm lower pressure
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Table 6 Results of the multiple linear regression analysis

B
Implicit variable R*/% P :
Height Hole patten Hole number Constant
Force 19.3 0.375 20.833 -3 888.889 —559.524 85160.714
Energy uptake 384 0.072 2 083.333 —222222.222 11111111 1734 722.222
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Fig. 11

Load carrying capacity-displacement curve for different hole shape
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126.40 132.20
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Stress/MPa Stress/MPa
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118.50 37.01
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71.80 25.07
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Hex-70-19 Con-70-19
(a) Simulated stress for 70 mm model compressed by 30 mm
Stress/MPa Stress/MPa
130.20 137.00
108.70 1143
87.10 91.63
65.54 68.96
43.98 46.29
22.42 23.62
0.87 0.95
Hex-90-1 Con-90-1
Stress/MPa Stress/MPa
139.80 141.00
116.90 117.80
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71.02 71.42
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Stress/MPa Stress/MPa
138.50
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71.28 .
48.88 18.16
26.48 11.92
4.08 5.68
Hex-90-19 Con-90-19

(b) Simulated stress for 90 mm model compressed by 30 mm

074203-9



%39 % TRIERE S MEON ALY S IR 46 012447 S KRR 557

Stress/MPa Stress/MPa
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Hex-110-19 Con-110-19

(c) Simulated stress for 110 mm model compressed by 30 mm
K12 RFEFLEIZA TR R 30 mm RYREE

Fig. 12 Simulation results of models with different hole shape compressed by 30 mm

3.4 FLEHIR

BCALEST R 1, 7 F019, PRRFFLEY . Z2FLAE & BE AN AR, A58 FLBON #E 00 =X 2 LA B R RE T 52,
FEHEAT R RE S AT, MEUN 2 AUAE B 20 9 70, 90 1 110 mm, FLELS3 518 1E S FI MR . % AL
BOR Z BT (1) 7R AR ST -0 R 2R N & 13 I, 4555 T 7 14 o KR 4% A RS 4 56 B30 L ¢ 4, T BB
DU 5, BB S 45 A 14 B

L HTE 13 TR 4 nTAR, CRIFHE N 2 LA 254 = B AL BUR AR B, B FL A i, Hex-70. Con-
70, Con-90 H5 %1 iy f5t KR 28 17 2573 9 °F [ 9.59%. 13.79% H1 36.01%, FTH 55 5.79%. 9.57% H1 11.95%.
Hex-90., Hex-110 #55Y i f KR 28175553 91 F % 5.80% H1 0.91%, F K % 8.81% 1 4.24%., Con-110 5%
Y B KR 3 1 Se T 47.53%, R R[5 27.44%. [ Con-110-7, Con-110-19 )5 K& 2% F1 408 T % 1 FL %L
1 BLRY, FLARFLEOR T 1 MR ) i KR 3R B/ TALECH 1 R, i3k 5 T AT, FLEOE KR,
R B BE W SO K TF 7S I L BB L T Con-70 A5 750 14 fit 2k W e B P L 55 84 hom 488 4, EL B9 |
Ft5 Con-90 A5 (14 B 12 WS B FL A in S 9 /1N 5 48 K, Con-110 AR (14 B 52 W00 S 386 K5 k), LA
AR b, R 14 AT FLECR 1B, BRI AR T A B 2 R A AR AR 9 s FLARCOR T 1 B, ALY
WITRAS T B 22 e AR R s . R 36 6 m i, FLBCS MO R 2 AL AR 7k 3k 11 RNV MG, 5
W AL RE 2 St IE A O

120 120 120
(a) —Hex70-1 - -Con-70-1 (b) —Hex90-1 - - Con-90-1 (c) —Hew110-1 - -Con-110-1
100 Tledole ~Conqode | 100} THed0le ~TCooode | 100F o THATO - Conlioto
80 | 80} /% \
8 60f [ 860 g
o 7 o VERN o
S0t K40 WA =
20§ 20
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
Displacement/mm Displacement/mm Displacement/mm

BI13 ARFLECRAE TR R - (088 Hh 2k

Fig. 13 Load-displacement curves of models with different number of holes
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(a) Simulated stress cloud for 70 mm model
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(c) Simulated stress cloud for a 110 mm model
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Fig. 14 Simulation results of models with different number of holes compressed by 30 mm
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Mechanical Behaviors and Energy Absorption Characteristics of Mortise
and Tenon Porous Columns under Uniaxial Compressive Loading

ZHANG Xiaolei', MA Siyi', LI Xinbo'?, LI Wangfei', DENG Qingtian'?

(1. School of Science, Chang’an University, Xi'an 710064, Shaanxi, China;
2. Xi’an Key Laboratory of Mathematics and Mathematical Technology of Structure Damage Detection,
Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: By incorporating the traditional mortise-and-tenon structure commonly used in timber structures
into the porous column, and the effects of jointing mode, height, hole shape and number on the mechanical
behavior and energy absorption characteristics of the structure are investigated under the condition of
maintaining a uniform porosity in the porous columns. The mechanical behaviors and energy absorption
performance of the porous column model are studied through tests and finite element simulation under
uniaxial compression. The results show that the mortise-and-tenon porous structure has a better load carrying
capacity in the later stage of the concave shape while realizing rapid assembly. The hexagonal hole model
has better load carrying capacity and energy absorption characteristics. The load carrying capacity of the
single hole model is higher, and the energy absorption characteristics of the porous model are better.

Keywords: mechanical behavior; mortise and tenon perforated column structure; uniaxial compression

test; finite element method; energy-absorption properties
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