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In the process of photosynthesks, plants convert radiant energy from
the sun nto chemical energy in the form of glucodse - orF sugar,
—e  glucose + Gxyge

+ carbon dioxide + sunlight
& CO, + radiant energy —s CH, O, +

woealer
.l_

& H,O



Anual Rings

Pith
| Heart Wood

Sap Wood

Cambium

Rark




\
Co> Hleizlo oams LSid sled gl

e e hard bark

L Liryagy, = = soft bark

cambium

sapwood
heartwood
pith

ray

growth ring







OB S sl sho
Al Ul

LS| 5 50,4

Js) f&:ﬁw‘ o p




Ows, spl
34.5‘;0)‘.9‘ ‘J :‘,? s.,.J\.d f}..o\S c(uﬂfjujbj) »\-w) h‘ﬁ d
Sl OLL U LT 5 aas e OLL 355 cdli 4 Lyl,s pl GAE de

Gbls (o Sl (ol p e, o2 4S. s 8 @LS o3 0098 S ) ¢
JAJSL;G c‘?u‘ )b& L@.d JLwSA L;b)é‘\SW‘ QU\M Lf'dj) OJ‘QQ QL@

ol b Al e sl ilsl b s Okl slest U Lle sl 3l Ts s 0 O
‘_;Le:‘\s:‘,.w‘;o ob;ﬁ‘ gfﬁ ab&k;\d‘_;‘.bjy‘u‘ugb :;j_,.t
D gh 0 0 dyd 0 — by ) D) a2 5 wlada;s s
- ‘ LN - * & b‘ & . Z .
SR




\
(Sapwood & heartwood) ¢y, 9 5 sp 9

5 ledes sy Il b Gl aar sbaY sl 5 5,08 e S e 5 &S e
Coge A ot JUEEI @ly 3 5 Amer 0k Ssa LBl s s Jb jobe
S gmes o) ) gR <~ I ol ,‘J.sj oo U"‘ o 6\Aoj la f_}wots 4.12.5‘)‘9 JJS‘;o
7oL o Al S s e DA f @l 53 5 Sl sl aY RIS L ol e g 558
45%4‘99’-)1&.«.0.*9@‘ N P (wxwkg;fﬂ) ‘;\":ﬁbf (Lév.:..ab\g:) 0 Jled
oS g esls s BT, s Gl e 35 8 s 03938l OF by (Wl j2) w s
) Sopdosr & GEUL ples ol Syjme Ogyscse 4 XS o Wl Bl 53 1, Cwlisal
A gae O a0 sz a4 Kyl (S5 g 500 b g Liles S abls|

Al o ol er OF 0s K, 0,8 b LBl 0s U 309



98 (V9> 9 I (Yop HSWid

7o K

F oS Do

FoS Cash

e P A5 05

Fom 7 el 2l o

oS S pdy 3

B 5 ol i bolie 5o iy Cuglis

%JB}O‘;’J{L&JQ%S@}



uab.: "J‘"’"d‘ o:‘gf“_}.ﬁé\.@‘\.« &_99- L;LAJUAL\AMJ:-MGJA d"“'JJ
0Ll O Oler Sl Oy AL o Bt o Ol o)le O slals

W‘JMAGJL@ &.JP)D Lb..bj‘ Q‘M w‘



5 e JSUS Ty gy Y So b Gl 0y90 o ilinnl 5 0,ler oz Eoeze
PLS Glgy 090 el jo 00 K aslal (LS Llugy dgum 4 Wz o) w0
o)le 2oz oSS wlge g Of ity JWI U555 5 4388 5 S JSeas Jddw
sl a5, o Sz )0 Logaz) OB ot ool <oz slaaisl 5 5 5 (Siaw

23510595 yin ((Jokw 050 5 JS) las




\
(o bOJ ) g oy

9 sw,b L G.b Olws 5 Sl uJ' [IUW] R UWE SEFPY 2
5 009 Jokw ol GuyBle (b S5 o yiage o5 LS
Al o0 S (3 (S S o ket

Holw oo g (00 B84) Holw |y (292 Sledghw cvns gz ©
B (oo Sl (w30 TO) sl 1) (Sl g (w00 YO)
ol 9 Sl Cand 50 0g g0 (JI oolo (yp yiilglyd Yok )
DBl (o0 3595 slausly 5l (o g 0
Gilie Sloai5 51 (50 ot ok S Fslu on ¥
S a5l glylo g 009 0yf 9 jgimlyl jab 35 TS pulis

Cowl bgy J8 sraslg 3l o aw g0 Ly i Sd Y



\
= Ll

MgS S el ]y Wl




&a&oplco&)‘u?)od



|
|
|
f

Tangential

) d)s.ﬁt.g L)"’)" c\.:LJL..u ).3.‘5«)).3 JoL«oc\.J..t.god

Mw@ﬂdm&:}ﬁ&&)oww

Dgios IS0 (6568 la a5 0wl albls

Sl PB oo A

=) C—"Pawéf‘bﬁw;&aﬁ



el ooz

3,950 oy aildle plgo slads slacal o ais o8

Syls ol cled aisd ol

e 0L 5 SLI (pils 5 ol Sl o

. ool o5 olad v g pdys
I sl o5 Ligy 55 (F0piSan 5 (S

f Cowl g Ll v &S
Tangential s o GCL:.M: . 9_’@“




Cagh,

Ol St (939 © g 45 Cgz 50 0920 0l 19 >y 9 Cagb)
el S 00l 59 o0 Yool Bo B Y 1 Cugby oyl o b jun L 30
el b yo 1 Casb ) ¢l iae b @92 (le p b g Cenglio o FuanliSad ¢y
9 Leoglio p (5 30 SLII globl alad 51 5L jo e Bl 50 99290 ¢

5,105 o Sl ol
03990 Sagby oyl o 31 yidion Yaomo e (49 9 Cugby liwe B 2 (S g

!
(S (9 4395 £95 A O (390 9 L9 (H9 0 Swgby Gl B p ¢
Wm - W .
M.C.- = WOD OD X\ oo

OD Weight=Green Weight/(1+(Percent MC/100)




A4

Ll 0o )0 ¥V B F 0gue ylodslu F950 (glesound g ylodbo j0 Cg=

OWVIPY. SNV SICR RT3 PRIV [N W P SWA P VISR LW I V'



P gy w0 33 (30 33 1 e i3 3 5 W08 il (i Baal syl — YT Jgu

otk €23 hus gl s _
) r- ro r- 10 1- o s 2
(R V7SN SV SR 27 S VSR 4 VRN 4 7 q. )
1Y/ \Y/D 1v/q 1A/ - A/ - 1A/ Ad §
1041 10/0 10/A \¥/- \¥/- 1#/Y A- T
1Y/0 IY/A ¢/ i VE/D 1E/Y Yo F
AT ) 74 SR 7 S} 7 SR § A B | 1 ¢ V- b
VV/- /Y 11/0 11/A \/- 17/ o 4
Y=/ V-7 1-/D V-/A V-4 11/ } Y
L VAT VI Vi T/ S P o0 A
AJE AlF A/ q/- 2V /F o- 1
Yido VIR A AT AJE AlF Fo -
FiF Y/ Y/v Y/d Y'Y Y/A P- 11
d/A FIY  FIF FI¥ F/A /- re g
o] o/ o/F o/ F/\ FIY r- AN
Y Fd F/A /- oY b/F re 1F




Cagh,

G Sl oy ablioo 0,5 AV JS (459 l)le a5 LgSew 55 g diged
Al p S AV a5 o )0 (92 diged Cugh)y i o 0,5 YA 4 01 (59 05

MC=((970-390)/390)*100=149%

039 Sl U s Sls (232 yab ]y (S diged b i (292 diged SO
Lol Hlado d (o35 o SKUS 1 o ] Cogby w00 (0,5 OF A

MC=((540-390)/390)*100=38%

M.C.- = W —Wop X\ oo




Cugb
VY 5 039 6)1o gl S 0 170 (g9l STy S oS wdS (w0 |,
22 il (G 5L J8 g Joo 38 ol ouds (S )b cao yio )8
ol 3,91 3 oy Fr (i Sl 50 Hlgll Cugb )y Luwgio .Cawl ylogi Yers 0,8
o 4z il 0o 53 10 (6 Syl 51 b ool Sins 1l Cughs ) duo 43 351
fal wales 92 480 (LS Ji g Joo s bgypo du3a
OD weight per m3=730 kg m-3/1.6=456 kg
Weight at 15% MC per m3=456 kg *1.15=524 kg
Weight saving per m3=730 kg - 524 kg=206 kg
Total weight savings= 165 m3 * 204 kg m-3 = 33900 kg
Saving in shipping cost = 33900 kg * 1000 T= 33900000




Table 3-3. Average moisture content of green wood, by species

Moisture content® (%)

Moisture content® (%)

Species Heartwood Sapwood Species Heartwood Sapwood
Hardwoods Softwoods

Alder, red — 97 Baldcypress 121 171
Apple 81 74 Cedar, eastem red 33 —_
Ash, black 9% — Cedar, incense 40 213
Ash, green — 58 Cedar, Port-Orford 50 B
Ash, white 46 44 Cedar, western red 58 249
Aspen 95 113 Cedar, yellow x 166
Basswood, American 81 133 Douglas-fir, coast type 37 115
Beech, American 55 72 Fir, balsam 88 173
Birch, paper 89 72 Fir, grand 9N 136
Birch, sweet 75 70 Fir, noble K 115
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Distartions of wood due to shrinkage and swelling

change of shape of
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. Decrease in dimension or volume
Percent shrinkage = [ ] x100

Original dimension or volume

Sia Al 5l il

Increase in dimension or VolumeJ (100 é deiS1y Moy = X\ oo

&» dl’)) JL&"

Percent swelling = —
Original dimension or volume
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G, =G, /(1-026%G,)

where G 1s specific gravity based on volume at moisture

content M, Gy 1s basic specific gravity (based on green vol-
ume), and a = (30 — M)/30, where M < 30,

p= 1,000 Gaf1 + M/100) (kg/m’)
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Gm=0.56/(1-0.265(30-20/30)0.56)=0.59
P=1000(0.59)(1+20/100)=706.8kg/m3
Gm=Gb=0.56

P=1000(0.56)(1+50/100)=840kg/m3 S |
G. =G, /(1-0265G,)

where (i 1s specific gravity based on volume at moisture
content M, (s 15 basic specific gravity (based on green vol-
ume), and a = (30 — M)/30, where M < 30.

\

p= 1,000 Gu(l + M/100) (kg."m3)
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cpo = 0.1031 + 0.003867¢

KI/KgK) iz oy 5,

¢p = (cpo+ 0.01Mcp)/(1 + 0.01M) + A,
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Temperature Specific heat (kJ/kgK (Btulb°F))

(K} (C (F)  Ovendy 5% MC 12% MC 20%MC
W T @5 12(02) 13(0.32 15(037) 17(041)
W (75 12(029) 14(0.39) 16(0.38) 18(043)
W7 @) 13(030) 14(0.34) 17(040) 1.9(045)
WM 1303 15(037) 18(043) 20(049)
WO (15) 14034 16(0.39) 19(0.46) 22(05)
¥ (188 15030) 17(041) 20(049) 2.3(056)
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Site and Climate
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(Site Orientation) Jow cosdge P
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(Climate Data) _ls» 3 ol oledbl
(Shelterbelts) Ll sloss o5 >



(Plot Plans) ,lusle ol

{FS o)Lw 9 LQJL«?LA L;’Lo.»b 9 wa.a Slasses ‘U"'Q) uLCLO.’)‘ aS «bj.u.u.o d)Uo‘ @L@



\
(Soil Properties) s wl

s

Ja...uy ‘Q‘ 2 S Corog Wb was 4l u.ol.w S 6)Lé> L 6)‘°ﬁ°5f

L &8
LAt w3y 513 pleitle e Spgle o a5 LB ead atle b als o

RGO pf)l.uwd 0d3) 9 0y )Lg & gora as LS“U}? A (Almd Sews )Lw L e LSL""C)
S 539 5l S o0 Jie o) 4 (rey ) D Al g0 oz 4l SO &S (5L (Jle (6
s gk oSl Slax| 5l L8 09290 S g s

shls as Slacpe; o Glef oo |y 292 4l wolisS slalaidle a5 caS lg o asid jo
3,5 1zl 1 aie JBlas> S Cooglis

S galunl Caniis Sygo 0 S (S LSS g  Sw Jdods (o> slrails @illdS ol g
Q551 g5 0 Sl weaglli

)L.....u S C~09L3.o L o LgLQQ.yc)’ LS‘)-.’ (S slaasls AVOWEIW aS oS 0‘93@ ‘
ol el Gleisbo slapios 5l



(Site Orientation) Jx




R O%
wr@ EH@RC

Al peilaad 32 S g laiala SMdas 8

S L sl 5 adis ablis so audi V-Y-F ISD

2 3t -t s @) JJBJ_HL_thLh-\MO
D s b Fotis -2 diais (@) 5 s o Bobia ¥ s ()

;,,ﬂ..-j,i.i,;l._ajhua—?dhh. h..,:.J,,L,jbu.-rm@



(Determining Elevations) L

Difference = (a) — (b)
=3914" — 1'65/"
= 2'2%/¢"

165" | |




(Determining Elevations) L

Set (a) - (b) = Difference
1 392" — 1'65/s" = 2'25/8"
2 408" — 1'8%5" = 2'44/s"
3 5'7" — 2'4%/s" = 3'25/"

3b SET 3
2.(43,:. 4_1-51;, - 5(,??/)3,. Total Difference = 7'-97/s"
(2b) SET2 (2a)
1'81/4" - »|| 4'0%/4"
(1b) SET 1
1'65/s" ||[¢——— e

7'97/8"
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Shelterbelts) o oless o8

A mixed forest of evergreen and decid- /,—-—-’
uous trees can reduce the wind speed
within the forest, but the greatest reduc-
tion is at a distance of 2X-5X the average
tree height downwind.
80 » /
/ Wind speed as a
?\; 8e percentage of that
e in open areas
[= %
)]
-
s
40 S
20
Prevailing winter wind direction ::>
H = average tree height
; dsksdsdsiningg -~
-10H -5 0 2,000 feet 0 5 10 15 20

<+—— Upwind

Distance downwind of trees ——»

25

30H




Shelterbelts) o oless o8

Windbreak consists of 3 to 8 rows of evergreens and
- . ] o deciduous trees. Evergreens should be placed on
Prevailing winter wind direction the windward side, with inll deciduous trees i the

center and a row of shrubs on the downwind side.
In areas of extreme snow add several rows of
shrubs 50' upwind.

Snow drift after
major storm

—
T e —— —
—— — -

Space to store snow—100-200'
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Dead load

300
Volume of beam 10.0x 06 % 03=18m’

Unit weight of reinforced concrete = 24 kN/m?

Therefore, dead load of beam = volume x unit weight

o ) a
. 1.8mY x 24 kN/m

concrete beam = 432 kN




Material Unit weight kN/m?®

Plain concrete 23.0
Reinforced concrete 24
Glass 2.0
Mild steel

Hardwood

Softwood
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Uniformly distribuied

for fi buildi
s for floors as per building usage load kPa or kN/m?

Houses 15

Flats, apartments, motel bedrooms

Offices

Workshops

Parking, vehicle > 2.5 1

Hospitals, school assembly areas with fixed seating

Dance halls, bars, lounges
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Live load

People result
People and furniture v e in live load

oo, result in live load

Area of floor=6.0m x 4.0 m= 24 m2

Live load rating of a house = 1.5 kPa

Therefore, live load of floor = 24 m< x 1.5 kPa = 36 kN
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