Construction Technology 1 s zeson

Intro to Basic Materials:

WOOD MATERIALS







NATURE, FUEL, FURNITURE, BUILDING MATERIAL,...  VARIETY: COLOR, GRAIN, SCENTS,...




“PROCESSED
MATERIAL”
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PG. 79 COURSE BOOK: “ARECENT CANADIAN STUDY OF THE ENTIRE LIFE CYCLE COST
OF A SMALL OFFICE BUILDING COMPARES SIMILAR BUILDINGS FRAMED WITH WOQD,

STEEL AND CONCRETE. THE TOTAL ENERGY USED FOR THE WOOD BUILDING IS ABOUT
1/,0OF THAT FOR THE STEEL BUILDING AND 2/, OF THAT FOR THE CONCRETE BUILDING...




THE MATERIAL: “STORAGE OF SOLAR ENERGY”

Source: ‘Energy Manual’ , Hegger, Fuchs, Stark, Zeumer; Publ.: Birkhduser 2008



THE MATERIAL: “STORAGE OF CARBON DIOXIDE”




FORESTRY MANAGEMENT / DEFORESTATION

www.sfiprogram.org (see course book, pg.111)




“"SUSTAINABILITY”

is @ Natural Resource
IS a renewable Resource
deposits CO,

is easily transportable
might be obtained locally
is low in Embodied Energy
is easily recyclable

is relatively economical
needs Reforesting Mgmt.




UNDERSTANDING THE TREE ‘PHYSIOLOGY’

MATERIALIZED MEASURE OF TIME: “YEAR RING’ : SPRINGWOOD + SUMMERWOOD






THE MATERIAL: “SOFTWOOD”
— CONIFEROUS TREES




THE MATERIAL: “HARDWOOD”
— DECIDIOUS TREES




“SOFTWOOD” “HARDWOOD"

SPRUCE, DOUGLAS FIR, PINE, LARCH, ... MAPLE, OAK, CHERRY, WALNUT, EBONY, ...




PROPERTIES: ... SHEAR STRENGTH, SHRINKAGE,... ETC.

...DECAY RESITANCE: CEDAR, CYPRESS, REDWOOD, TEAK,



PROPERTIES OF STRUCTURAL SOFTWOODS: (GRAIN)




MATERIAL PROPERTIES: (COMPARISON)




FABRICATION:




FABRICATION: “PLAIN SAWN / QUARTER SAWN”

d

TANGENTIAL SHRINKAGE ... GREATER THAN RADIAL ... GREATER THAN LONGITUDINAL



FABRICATION: “SEASONING DISTORTION”




FABRICATION: “KILN DRYING” (MOISTURE REMOVAL)

MOISTURE CONTENT:
ORIGINAL STATE: UP TO 300%

(OF OVEN-DRY WEIGHT)
‘GREEN WOOD’: ~ 30%
‘SEASONED WOOD’: 19 % - 13 %




FABRICATION: “RIFT SAWN”




FABRICATION: “ROTARY CUT”




FABRICATION: LAMINATION: PLYWOOD




FABRICATION: LAMINATION: PLYWOOD




SHEET MATERIAL:

3or5-PLY

MDF

(MEDIUM
DENSITY
FIBREBOARD)

HDF
(HARD
DENSITY

FIBREBOARD

MULTI-PLY

SDF

(SOFT
DENSITY
FIBREBOARD)

ASPHALT
BOARD
(BITUMINATED)

OSB

(ORIENTED
STRAND BOARD)
WAFERBOARD
(NOT ORIENTED)

PARTICLE
BOARD

STRAW
BOARD,...




FABRICATION: “LAMINATION” ‘GLULAM’




FABRICATION: “LAMINATION” ‘GLULAM’

‘ENGINEERED LUMBER”

Eliminated Defects
Engineered Strength

Use of smaller Lumber
Recycled Products
Form Versatility




FABRICATION: “LAMINATION” ‘GLULAM’




MORE ENGINEERED LUMBER: ‘LVL’  ‘LSL’

LSL
(LAMINATED

STRAND LUMBER)




MORE ENGINEERED LUMBER: ‘I - JOISTS’

TOP
FLANGE

BOTTOM
FLANGE

I - JOISTS




LAMINATION: “COMPOSITES”

‘SSP’, ‘SIP’

Stress Skin Panels

Spanning Beams & Purlins, Stress skin panels offer strength, energy efficiency and speed. Optional fin-
ished skins can be factory applied. Typical skins are Drywall, Tongue & Groove Eastem White Pine and
fiberglass reinforced plastic {FRP). Standard thicknesses - 4", 6°, 8", 1 . Commonly used for walls,
& cathedral roof applications for timber frame, pest & beam construction and leg home roofs.

Drywall
0SB

AN AT NN
Pins Tongue & Groove Boards Fi

available with these spine options en through cutside skins
e

through outside skins
Caulk joints

2x frame attachment




“"STRESSED SKIN PANELS” ‘SSP’, ‘SIP’




FABRICATION: “DEFORMATION”




“CNC” | “CAM” PRECISION JOINTS




CHARACTERISTICS: WOOD (ORGANIC MATERIAL)

COMBUSTIBLE
SUSCEPTIBLE TO WEATHER + INSECTS
ROTS, DECAYS (BIODEGRADABLE)

LIGHTEST OF ALL STRUCTURAL MATERIALS

CAPABLE OF LOADING IN BOTH
TENSION AND COMPRESSION

PROCESSED IN DIFFERENT SCALES
SOFT+WARM, RESIDENTIAL TOUCH




CHARACTERISTICS: WOOD (ORGANIC MATERIAL)




WOOD BUILDING TYPES:

"TECTONICS"™ ?




— TYPOLOGY OF HUMAN PRODUCTION METHODS:

G.Semper:

“Style in the Technical and Tectonic Arts -

or Practical Aesthetics” 1860-1863
Four ‘'ORIGINAL’ Methods of Production
-WEAVING

-POTTERY

-TECTONICS - TIMBER CONSTRUCTION
-STEREOTOMY — LOG CONSTRUCTION

“The ‘KNOT’ (as representation of a technical solution)
is the oldest technical symbol and... the prime motif

of human ‘tekhne’ (craft, ...roots of skill of building)
because a structural necessity (the connection of two
elements) becomes an aesthetic, meaningful image.”

2.) ... RELATIONSHIP: STRUCTURE <> SKIN ...




LOG CONSTRUCTION ...STEREOTOMY...




LOG CONSTRUCTION ...TECTONICS...




LOG CONSTRUCTION




LOG CONSTRUCTION ...TECTONICS...




HALF-TIMBERED CONSTRUCTION ... TECTONICS...




HALF-TIMBERED CONSTRUCTION (BOX FRAME)

‘LET-IN BRACING’




HALF-TIMBERED CONSTRUCTION (conNECTION)




POST + BEAM CONSTRUCTION (HEAvY TIMBER, HT)




POST + BEAM CONSTRUCTION (HEAvY TIMBER, HT)




POST + BEAM CONSTRUCTION: STRUCTURE <> SKIN




STRUCTURE <> SKIN

POST + BEAM CONSTRUCTION




HEAVY TIMBER CONSTRUCTION: GLULAM; LONG-SPAN







INVENTION OF LIGHT FRAMING  AUGUSTINE TAYLOR 1796-1891




BALLOON FRAME ...TECTONICS...




BALLOON FRAME




...TECTONICS...

PLATFORM FRAME
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PLATFORM FRAME ...TECTONICS...




PLATFORM FRAME "SHEATHING”

“SHEATHING” =
BRACING w/ PLYWOOD




PLATFORM FRAME "BUTTERFLY HOUSE”




FRAMING - SHEATHING ?
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PREFABRICATION LIGHT FRAMING; FRAMED PANELS




PREFABRICATION LIGHT FRAMING:; TRUSSES




PREFABRICATION  STRUCTURAL INSULATED PANEL (SIP)




PREFABRICATION SOLID PANEL CONSTRUCTION (CLT)




PREFABRICATION CROSS LAMINATED TIMBER (CLT)




PREFABRICATION CROSS LAMINATED TIMBER (CLT)




PREFABRICATION CROSS LAMINATED TIMBER (CLT)




PREFABRICATION MODULAR ELEMENT CONSTRUCTION
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CONNECTORS NAILS




CONNECTORS SHEET METAL FRAMING FASTENERS




CONNECTORS BOLTS, SCREWS




CONNECTORS

SHEAR
PLATE

FRONT
(A) SHEAR PLATE

(B) SHEAR PLATE CONNECTION
(WOOD-TO-STEEL)

(C) SHEAR PLATE CONNECTION
(WOOD-TO-WOOD)

"TIMBER CONNECTORS’

SPLIT
RING

ARCH
HINGE




“GRADING”: ”GRADE STAMP”




NOMINAL SIZES + ACTUAL SIZES:

"DRESSING/SURFACING”

DIMENSION
LUMBER (2x3)
=11,x 21,

DIMENSION
LUMBER (2x4)
=11,x 31,




