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POPULATION BELOW POVERTY LINE

PEOPLE FORCE-DISPLACEMENT
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CNC Milling
00:25:00

Assembly

00:60: 00

MORTISE AND TENON

per piece Post Processing
00:60:00

\Material Handling

00:60:00

T-JOINT

CNC Milling per piece
Material Handling gperp

00:10:00
0B:10:00 ﬁ
Assembly

00:60:00

Post Processing

01:30:00

CROSS HALF LAP

Assembly

00:02:00

CNC Milling per piece
00:25:00
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FIRST METHOD <O 9
o (b-d) ’

6

M=

o =modulus of rupture / Douglas Pine
b = Thickness
d =depth

ULTIMATE BENDING MOMENT
M= 66,9N / mm* - (27 mm - 7(nmn:) _
6

M =1.74Kn/m
FORCE CAPACITY

_ 1.74Kn | m*

= =29Kn/m
(60mm /100)

MORTISE AND TENON

G: Mechanical testing_ Mortise and Tenon
Maximum Principal Stress

Type: Maximum Principal Stress

Unit: Pa
Time: 15
Max: 805236
Min: -4.683%6

8052366
663726
5.2222¢6
1807166
239266
076995
-4,38005
1.6532¢6
-3.2602¢6
4,6833e6

ULTIMATE BENDING MOMENT
_ 669N/ mm* - (38mm - 76mm?*) _

lw
6
M =2.45kNm
FORCE CAPACITY
= M =4.04Kn/m
(60mm /100)

CROSS-HALF LAP

K: Static Structural

Maximum Principal Stress
Type: Maximum Principal Stres

Unit: Pa
Time: 15
Max: 6.8792¢6
Min: 1.7312¢6

6.8792¢6
5.9225¢6
4.9658e6
4.0091e6
3.0523¢6
2.0956¢6
1.1389¢6
1.82195
=7.7453¢5
~1.7312¢6

0150

0309(m)
]

[

30
2.7
24
21
18
15
12
0.9
06
0.3
0.0

mortise and tenon  Cross Half Lap

D Ultimate Bnding Moment

T-join
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THKOLN — 4 AXIS CNC SET UP

MATERIAL
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LIST OF MATERIALS AVAILABLE - CROSS HALF-LAP
PLANED BEAMS - GRAIN - 18%

# |CROSS - SECTION LENGTH |MOISTURE CONTENT |GRAIN DIRECTION |GHEGK LIST |ELEMENT JOINT GRAIN DIRECTION |PRODUCITON| HUMIDITY Il - Tangential
167 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
2|67 x 67 mm 400 mm 18% | - Radial Beam | - Radial 0:02:47 60%
367 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
4167 x 67 mm 400 mm 18% I - Radial Beam | - Radial 0:02:47 85%
5|67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
6|67 x 67 mm 400 mm 18% Tangential Beam I - Tangential 0:02:47 60%
7(67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
8|67 x 67 mm 400 mm 18% Tangential Beam I - Tangential 0:02:47 85%
9|67 x 67 mm 400 mm 18% | - Radial Column | - Radial 0:02:47

10|67 x 67 mm 400 mm 18% | - Radial Beam | - Radial 0:02:47 60%

NO PLANED BEAMS - Il GRAIN - 10.5% | - Radial

1165 x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
2|65 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 60%
3[65x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
4|65 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 85%
5[65x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
6[65x 67 mm 400 mm 11% Tangential Beam Il - Tangential 0:03:33 60%
7(65 x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
8[65x 67 mm 400 mm 11% Tangential Beam I - Tangential 0:03:33 85%
9(65 x 67 mm 400 mm 11% | - Radial Column | - Radial 0:03:33

10|65 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 60%
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LIST OF MATERIALS AVAILABLE - CROSS HALF-LAP

PLANED BEAMS - GRAIN - 18%

# |CROSS - SECTION LENGTH  |MOISTURE CONTENT |GRAIN DIRECTION |GHEGK LIST |ELEMENT JOINT GRAIN DIRECTION |PRODUCITON|HUMIDITY Il - Tangential
1|67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
2|67 x 67 mm 400 mm 18% | - Radial Beam | - Radial 0:02:47 60%
3[67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
4|67 x 67 mm 400 mm 18% | - Radial Beam | - Radial 0:02:47 85%
5|67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
6|67 x 67 mm 400 mm 18% Tangential Beam Il - Tangential 0:02:47 60%
7(67 x 67 mm 400 mm 18% Tangential Column Il - Tangential 0:02:47
8|67 x 67 mm 400 mm 18% Tangential Beam Il - Tangential 0:02:47 85%
9|67 x 67 mm 400 mm 18% | - Radial Column | - Radial 0:02:47

10|67 x 67 mm 400 mm 18% | - Radial Beam | - Radial 0:02:47 60%

NO PLANED BEAMS - Il GRAIN - 10.5% | - Radial

1|65 x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
2|65 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 60%
3[65x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
4165 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 85%
5[65x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
6(65x 67 mm 400 mm 11% Tangential Beam Il - Tangential 0:03:33 60%
7(65 x 67 mm 400 mm 11% Tangential Column Il - Tangential 0:03:33
8(65x 67 mm 400 mm 11% Tangential Beam Il - Tangential 0:03:33 85%
9(65x 67 mm 400 mm 11% | - Radial Column | - Radial 0:03:33

10|65 x 67 mm 400 mm 11% | - Radial Beam | - Radial 0:03:33 60%
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COMPARISON OF GRAIN FIBER DIRECTION NOISTURE PROCESS

IN CROSS HALF LAP JOINTS
3500
3000 /Vvl/l/w
2LAA A MMAAA“I.I‘
— LJUU LI A ' v v vv
=
Y 2000
S
=]
k| 1500
5
n
1000 —— \
500 ,
g
5 0 5 10 15
Strain [mm]

20

——RED-3-4-65%
—— RED-5-6-65%
RED-1-2-85%
——RED-7-8-85%
—— BLUE-7-8-85%
—— BLUE-3-4-85%

RED -5-6-65% RED -7-8-85%

b

RED -3-4-65% RED -I-2-85%

L)

BLUE -7-8-85%

BLUE -3-4-65%

V7 2



COMPARISON TANGENTIAL GRAIN DIRECTION - 68% RH VS 85% RH

3000 Y
. /V VWMMFAFAFAV‘ Vl AdAds
g /
o 2000
8
T
[1+]
= 1560
i
w
1000
566
0
-5 5 10 5

Strain [mm]

20

——RED-3-4-65%
~———RED-5-6-65%
RED-1-2-85%
——RED-7-8-85%
——BLUE-7-8-85%
——BLUE-3-4-85%

RED -5-6-65%

RED -7-8-85%
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APPLICATION OF
TECHNOLOGY IN A LATIN
AMERICAN CONTEXT
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