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;,Cual es el uso de los tableros
estructurales en el mercado de la
construccion madera®?



Disefio de muros de corte

(OSB o Plywood) - /), |
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Disefio de diafragmas de piso
(OSB o Plywwod)



. Que relevancia tienen los
tableros estructurales OSB vy
Plywood en el diseno de las
componentes del sistema
plataforma?



Contribucion de rigidez en muros sistema plataforma
(light-frame system)

Enfoque numérico Validacion y Enfoque Practico SDPWS

"Frame" elements used to model
timber studs

Elastic "links" used to model nails

"Shell" elements used to model
the shear panel
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Rigid "link" to simulate the
wall-foundation contact
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Elastic "links" used to model
angle brackets

Elastic "links" used to model hold-down

Fuente: https://en.timbertech.eu/modeling-timber-walls/




Enfoque numerico

Analisis de la contribucién de las placas estructurales OSB o Plywood

Sheathing to framing
connection deformation
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Sheathing panel shear
deformation
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Rigid body rotation

Rigid body translation

Fuente: https://en.timbertech.eu/modeling-timber-walls/




Analisis de

Enfoque numeérico

la contribucidon de las

placas estructurales OSB o Plywood

1

Sheathing to framing

connection deformation

Sheathing panel shear
deformation

Rigid body translation

Rigid body rotation

m Sheathing to framing connection deformation

m Sheathing panel shear deformation
m Rigid body translation

w Rigid body rotation

Contribuciones a la deformacion

Fuente: https://en.timbertech.eu/modeling-timber-walls/




Validacion|y Enfoque Practico SDPWS (actualizacion NCh1198)

Campafia Experimental
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Fuente: Anil et al, Experimental Analysis of Hysteretic Load Behavior of Timber Framed Shear Walls with Openings (2014).



Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)
Ensayos de Tableros OSB (Laboratorio de APA-USA):

» Ensayo para determinar el » Ensayo de Flexién para determinar
Modulo de Corte el Mdédulo de Elasticidad
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ASTM — D1037 ASTM — D3043



Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)
Ensayos de Tableros OSB (Laboratorio de APA-USA):

» El objeto era comprobar si los ensayos de los muros estan dentro
del rango de resistencias de lo establecido en la Norma APA.

» APA ensayo 20 tableros, e = 11.1mm tomados de los muros después del ensayo.

t: Flexion El (Normal y paralelo al eje resistente del tablero).
Modulo de Corte “G”.

» APA ensayd 80 tableros de dos plantas Chilenas, en espesores de 11.1, 15y 18mm.

|—> Receta: Pino Radiata + Alamo + Maderas Nativas

LA DIFERENCIA ENCONTRADA ES < 1.0% POR DEBAJO RESPECTO A
LOS VALORES PROPUESTOS POR NORMATIVA APA.



;,Cual es el aporte
practico al diseno?




Como se comporta un muro sistema plataforma

Applied Force mmmli=—



Como se comporta un muro sistema plataforma

Applied Forcenmmme—

Add structural
sheathing and
nail it to plates




Como se comporta un muro sistema plataforma

Applied Force e

Anchor bottom
plate with bolts




Como se comporta un muro sistema plataforma

Applied Force mmmp—

Add holdowns
and post nailing
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Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)

Deformacién lateral i 8v h3 vh hA, (4.3-1)
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= altura del muro (cm)

= modulo de elasticidad de los pies derecho de borde (kg/cm?2)

= area de la seccion transversal de los pies derecho de borde (cm?2)
= Largo del muro (cm)

= rigidez de corte (kg/cm) - CG
= Rigidez del anclaje (kg/cm) A
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Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)

Table 4.3A Nominal Unit Shear Capacities for Wood-Frame Shear Walls'3¢7

Wood-based Panels*

B
Minimun SEISMIC WIND
Minimum |} Fastener Dianci EdiseEnct e bl Panel Edge Fastener
Sheathing Nominal If’enetrat_lon Fastenfer anel Edge Fastener Spacing (in.) Spacing (in.)
Material | | Panel |{in Framing Tape & Stze 6 4 3 2 B | | 3| B
u(:inr.l)ess MBeIr:&e;:];r Ve G; Ve G, Vs G, Ve G, Vu Vi Vi Va
(in.) pl kips/in. (plf) (kips/in.) (pH) (kipsfin.) (plf) (kips/in.) (pHf) | (pif) | (plf) | (pH)
WAk (oo mon of 0sB | pLY osB | PLY 0SB PLY 0SB PLY
galvanized box)
‘g{:’l'j’c"tmal 5/16 1-1/4 6d 400 13 10 | s00 18 13 | 780 23 16 | 1020 35 22 | s60 | 840 [ 1090 | 1430
<sivirah 3/8? 460 19 14 | 720 24 17 | 920 30 20 | 1220 43 24 | 645 | 1010 | 1290 | 1710
Structural 143 7/16° 1-3/8 8d 510 16 13 | 790 21 16 | 1010 27 19 | 1340 40 24 | 715 | 1105 | 1415 | 1875
15/32 560 14 1 | 860 18 14 | 1100 24 17 | 1460 37 23 | 785 | 1205 | 1540 | 2045
[3 . L i 5 02} L (] () - 4a() ot U&[) (] Rl 4
516 A od 360 13 95 | 540 18 12 | 700 24 14 | 900 37 18 | 505 | 755 | 980 | 1260
318 400 11 85 | 800 15 11 780 20 13 | 1020 32 17 | 560 | 840 | 1090 | 1430
gf&du " 3I8° 440 17 12 | 640 25 15 | 820 31 17 | 1060 45 20 | 615 | 895 | 1150 | 1485
i 7/16° 1-3/8 8d 480 15 1 | 700 22 14 | 900 28 17 | 1170 42 21 | 670 | 980 | 1260 | 1640
Sheathing*® 15/32 520 13 10 | 760 19 13 | 980 25 15 | 1280 39 20 | 730 | 1065 | 1370 | 1790
15/32 i ioi 620 22 14 | 920 30 17 | 1200 37 19 | 1540 52 23 | 870 | 1290 | 1680 | 2155
19/32 680 19 13 | 1020 26 16 | 1330 33 18 | 1740 48 22 | 950 | 1430 | 1860 | 2435
= Nail (galvanized casing
Sid‘ ingn od 5/16 1-1/4 6d 280 13 420 16 550 17 720 21 390 | se0 | 770 | 1010
3/8 1-3/8 8d 320 16 480 18 620 20 820 22 450 | 670 | 870 | 1150
Nail (common or
Particleboard galvanized box)
Sh;‘_es"’"‘é’;? X 318 6d 240 15 360 17 460 19 600 22 335 | 505 | 645 | 840
iaa | 8d 260 18 380 20 480 21 630 23 365 | 530 | 670 | 880
M-2 "Exterior 112 280 18 420 20 540 22 700 24 390 | 590 | 755 | 980
Glue”) 112 10d 370 21 550 23 720 24 920 25 520 | 77 | 4nan I 4n0a
5/8 400 21 610 23 790 24 1040 26 560 | 8¢
Nail (galvanized roofing) S D PWS
Structural 12 11 ga. galv. roofing nail (0.120" 340 4.0 460 50 520 55 47
Fiberboard x 1-1/2" long x 7/16" head)
H X 3 Special Design Provisions for Wind & Seismic
S 25/32 7 b’ﬁgﬁx"g,g?;"g'g)zo 340 40 460 5.0 520 55 4  2015EDITION



Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)

Table 4.3 A Nominal Unit Shear Capacities for Wood-Frame Shear Wall

Wood-based Panels

.. A SEISMIC
Minimum -
nominal Panel Edge Fastener Spacing
Sheathing anel Fastener 15 [cm] 10 [cm] 7.5[cm] 5[cm]
Material p Tipe & Size (L
thickness vs [tonf/m] | vs [tanf/m] | vs [tonf/m] | vs [tonf/m]
[cm]
sh 0.95 8d 0.655 03952 1.220 1.577
Wood
Structural sh 1.11 8d |—eo74—>| C1r042) 1.339 1.741
Panels Sh 1.19 8d 0.774 1.131 1.458 1.905
Sheathing Sh 1.19 10d 0.923 1.369 1.786 2.292
Sh 1.51 10d 1.012 1.518 1.979 2.589
Table 4.3 A Nominal Unit Shear Capacities for Wood-Frame Shear Wall
Wood-based Panels
. . A SEISMIC
Minimum -
. Panel Edge Fastener Spacing
. nominal
Sheathing anel Fastener 15 [cm] 7.5 [cm] 5[cm]
Material p Tipe & Size
thickness Ga [tonf/m]|Ga [tgnf/m]|Ga [tonf/m]|Ga [tonf/m]
cm
[em] 0SB o5B 0SB 0SB
Wood Sh 0.95 8d 303.585 Mi449 553.597 803.608
0o
Structural Sh 1.11 8d [—267869>|(392.879 | 500.023 | 750.034
Panels Sh 1.19 8d 232.153 339.301 446.449 696.460
Sheathing Sh 1.19 10d 392.875 535.739 660.744 928.614
Sh 1.51 10d 339.301 464.307 589.312 857.182

OSB

v = Corte unitario admisible
Ga = Rigidez de corte

SDPWS

Special Design Provisions for Wind & Seismic

2015 EDITION



Validacion y Enfoque Practico SDPWS (actualizacion NCh1198)

Ejemplo edificio 6 pisos Z2SC

Drift Z2SC

Método segmentado SDPWS

Acum &_flexion| Acum & _corte || Acum &_vol

Piso [cm] [cm] [cm]
6 1.7% 69.9% 28.4%
5 1.8% 67.2% 30.9%
4 1.8% 64.6% 33.6%
3 1.7% 65.4% 32.9%
2 1.5% 64.0% 34.5%
1 1.5% 60.2% 38.3%

0 0,0005 0,001 0,0015 0,002



Caso diafragmas de piso enfoque SDPWS

LOSETA DE HORMIGON
(e=41mm)

Disefo de vigas (carga gravitacional)

1 TABLERO DE CONTRACHAPADO (PLYWOQD)

(e=15mm)
Espesor del tablero (carga gravitacional) MEVERA sk eTic
CADENETAS
41x185mm
Clavado del tablero (carga gravitacionaly |/ | | / | /
carga lateral) i -
g \”\%ﬁ,\ § TSNS
AN
NI / LANA DE VIDRIO

/1 TABLERO DE OSB

[ \ 4
/
e=11.1mm
CONECTORES DE CORTE
2 PLANCHAS DE YESO-CARTON
e=15mm. R.F.
VIGAS

41x185mm, GRADO C16




Caso diafragmas de piso enfoque SDPWS

Clavado del tablero (carga gravitacional y carga lateral)

UNBLOCKED EDGE
TN - ——— ~———— NAILING ALONG
~ v v v
EDGE SUPPORTED o ’ + INTERMEADIATE

BY FRAMING FRAMING

. . . . . DIAPHRAGM
5 . . . 5 |/ UNIT SHEAR

——
C THIS RESISTANCE PROVIDED BY NAILING ALONG

INTERMEDIATE FRAMING MEMBERS ~-UNBLOCKED DIAPHRAGM

———— —l—
- " e " .. : DlAPHRAGM
. : > = UNIT SHEAR

ALL PANEL EDGES SUPPORTED AND NAILED
-~ BLOCKED DIAPHRAGM




Caso diafragmas de piso enfoque SDPWS

Clavado del tablero (carga lateral)

Table 4.2.4 Maximum Diaphragm Aspect

Ratios i

(Horizontal or Sloped 16 . 16

Diaphragms) -

Case 1 blocked

Diaphragm Maximum - LS. [ daptvoom, 7115”
Sheathing Type L/W Ratio  [Z , chomdlolnt= / LD S
Wood structural panel, unblocked 3:1 o
Wood structural panel, blocked 4:1 : :
Single-layer straight lumber sheathing 2:1 T T T 7 R l
Single-layer diagonal lumber sheathing 3:1 e SeRE R 20 O P

Double-lazer diagonal lumber sheathing 4:1




Caso diafragmas de piso enfoque SDPWS

Table 4.2A Nominal Unit Shear Capacities for Wood-Frame Diaphragms

Blocked Wood Structural Panel Diaphragms™>%%°

A
SEISMIC
Nail Spacing (in.) at diaphragm boundaries (all cases), at continuous panel edges parallel to load
(Cases 3 & 4), and at all panel edges (Cases 5 & 6)
Minimum Minimum | 6 | 4 [ 2112 | 2
Fastener Minimum Nomu_tal Width
A - of Nailed Face Nail Spacing (in.) at other panel edges (Cases 1, 2, 3, & 4)
" Penetration in | Nominal N
Sheathing Coc_'nrr!on Framing Panel at Adjoining 6 6 4 3
Grade Nail Size Member or |Thickness Pant;lnli’dges Ve Gs Ve G, Ve G, Ve G,
i i | kips/in. | kips/in. | kips/in. | kips/in.
Bl?i(;k;ng (in.) Boundaries (pIf) (kips/in.) (pIf) (kips/in.) (pIf) (kips/in.) (pIf) (kips/in.)
i (in.) 0SB PLY 0SB PLY 0SB PLY 0SB PLY
2 370 ™ T2 500 Bo 7.5 750 T2 TO BA0 20 ™
- 14 616 3 420 12 9.5 560 7.0 6.0 840 9.5 8.5 950 17 13
2 540 14 1 720 9.0 75 1060 13 10 1200 21 15
Gmchal | &d 138 &8 3 600 12 10 | 800 75 65 | 1200 10 90 | 130 18 13
2 640 24 17 850 15 12 1280 20 15 1460 31 21
10d -2 1532 3 720 20 15 960 12 9.5 1440 16 13 1640 26 18
5116 2 340 15 10 450 9.0 7.0 670 13 95 760 21 13
6d 1-1/4 3 380 12 9.0 500 7.0 6.0 760 10 8.0 860 17 12
28 2 370 13 95 500 7.0 6.0 750 10 8.0 840 18 12
3 420 10 8.0 560 5.5 5.0 840 8.5 7.0 950 14 10
38 2 480 15 1 640 95 75 960 13 95 1090 21 13
Sheathi 3 540 12 9.5 720 75 6.0 1080 11 8.5 1220 18 12
Rl ing "y . — 2 510 14 10 | 680 85 7.0 1010 12 95 | 1150 20 13
Single-Floor 3 570 11 9.0 760 7.0 6.0 1140 10 8.0 1290 17 12
15132 2 540 13 95 720 75 6.5 1060 1 8.5 1200 19 13
3 600 10 8.5 800 6.0 5.5 1200 9.0 75 1350 15 11
15132 2 580 25 15 770 15 1 1150 21 14 1310 33 18
10d 1-1/2 3 650 21 14 860 12 9.5 1300 17 12 1470 28 16
19732 2 640 21 14 850 13 95 1280 18 12 1460 28 17
3 720 17 12 960 10 8.0 1440 14 11 1640 24 15

OSB y Plywood

v = Corte unitario admisible
Ga = Rigidez de corte



Caso diafragmas de piso enfoque SDPWS

Table 4.2C Nominal Unit Shear Capacities for Wood-Frame Diaphragms

OSB y Plywood

Unblocked Wood Structural Panel Diaphragms®%4°

A — . . . .
v = Corte unitario admisible
SEISMIC ..
G Ga = Rigidez de corte
Minimum Minimum | Nominal Width 6 in. Nail Spacing at diaphragm boundaries
Eais Fastener Nominal |of Nailed Face at and supported panel edges
Sheathing Grade B Penetration Panel Supported =
Nail Size in Framing iHicknoss Edges and Case 1 Cases 2,3,4,5,6 cu,:f
(in.) (in.) Bou(lilr(‘!.e)mes ™ G. ~ G. -
(plf) (kips/in.) (plf) (kips/in.) R e e
0SB | PLY | 0SB PLY
2 330 9.0 7.0 250 6.0 45
& s e 3 370 70 60 | 280 45 40
2 480 85 70 360 6.0 45 ..
Structural | 8d 1-3/8 3/8 3 530 75 6.0 400 50 40 3t
2 570 14 10 430 95 7.0 v
i 12 i 3 640 12 90 | 480 80 60 re
5/16 2 300 9.0 6.5 220 6.0 4.0
6d 1-1/4 3 340 7.0 55 250 5.0 3.5
38 2 330 7.5 55 250 50 4.0
3 370 6.0 45 280 4.0 3.0
38 2 430 9.0 6.5 320 6.0 45
3 480 7.5 55 360 5.0 3.5
Sheathing and 3 2 460 85 6.0 340 55 40
Single-Floor o 13 An 3 510 70 55 | 380 45 35
15/32 2 480 75 55 360 50 4.0
3 530 6.5 5.0 400 4.0 35
2 510 15 9.0 380 10 6.0
i3 i 1 3 12 _80 | 230 80 55
21 570 13 430 85 55
19/32 '
3 640 10 75 480 7.0 5.0




Caso diafragmas de piso enfoque SDPWS

Fuerza transversal Fuerza longitudinal
< Tabl
it 1Y l - . — T4 , En chile los diafragmas
_) ‘ I V4 °
| r i : r i deben ser rigidos para
\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (,}1551},,,1 ,,,,,,,,,,,,,,,,, : s iolesear i) | Cumplir con las exigencias
. — [ I normativas de
_/ Colector L5 , o
/J NS ) i deformacidn lateral
- ! LS p |
LFm'm;l detormada \—-h)unn dct})unndn—/ (N Ch433)
Deformacion Deformacion Deformacioén i = 2 B
Flexion cuerdas Rigidez de corte deslizamiento
placa y CIaVOS empalmes Cuerdas /A Muros, prumcdiu
>.—71 /;\ Diafragma
1 / L

5vL® [0.25vL XA
Ogig = - + M u Z( C) (4.2-1) e
8EAW |1000G, 2W p




Tableros estructurales OSB y Plywood

Ejemplos de marcado de tableros con grados estructurales y espesores

——

APA

—
‘ RATED SHEATHING \
STRUCTURAL |
32/16

SIZED FOR SPACING
EXPOSURE 1
THICKNESS 0.451 IN.

00 —_—
32CATEGORY

—————————

APA
—_—

RATED SHEATHING

32/16
SIZED FOR SPACING
—_EXPOSURE 1
THICKNESS 0.451 IN.

STRUCTURAL | RATED
DIAPHRAGMS-SHEAR WALLS
PANELIZED ROOFS

E"\‘ P2210 SHEATHING

15/32 CATEGORY

Source: APA — The Engineered Wood Association

T

C-D 32/16
STRUCTURAL 1
EXT

SHEATHIN PAN®

MILL 000

THICKNESS 0.438 IN

Source: PFS TECO

40/20
STRUCTURAL 1
XPOSUR

SHN®




Normativa tableros estructurales

Plywood Oriented strand board OSB

PS 1-09 PS 2-10
Structural Plywood Perfgg{lvaélgg_ggégard

Ll ; Structural-Use Panels
Effective Date May 1, 2010
Reproduced from copy furnished by andards Services, Effective Date June 1, 2011
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Resumen de la nueva normativa Chilena de tableros estructurales

Campo de aplicacion:

- Capitulo de disefnno de muros de corte con enfoque practico. SDPWS y modificacion
norma NCh1198.

- Capitulo de diseno de diafragmas de piso con carga gravitacional y carga lateral. Enfoque
practico con SDPWS y anexo normativo modificacion NCh1198.

- Proporciona informacion al consumidor y al disenador



