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MPOIONTA =YAOY KAI NEPIBAAAON

MEPIEKTIKOTHTA CO, KAl CH, ZTHN ATMOZ®AIPA




TO ®AINOMENO TOY ©OEPMOKHINIOY

MEPOZ THZ HAIAKHZ
AKTINOBOAIAZ AIATIEPNA
THN ATMOZ®AIPA

ANAKAAZH THZ
©EPMOTHTAZ AMNO THN
EMI®ANEIA THZ T'HZ

A~

ANAKAAZH THZ HAIAKHZ
AKTINOBOAIAZ AMNO THN
ATMOZ®AIPA THZ M'HZ

-

LG ’ ?x
. "
] I‘:.}'v 5&‘.
v ‘ g L
Xyt -

AT F = : TA AEPIA TOY
> H ENTONH BIOMHXANIKH OEPMOKHMIOY 7
& b A . | APAZTHPIOTHTA MPOKAAEI MAFIAEYOYN MEPOZ THE |
H KATAZTPO®H TQN AAZON [~ "¢ AYZHZH TOY CO, GEPMOTHTAZ

AMEAEYOEPQNEI CO,




H EMIAPAZH TOY AAZOY3
IZ0ZYT10 TOY ANOPAKA




AA2ZIKH EKTAZH NOY ANTIZTOIXEI
2E KAOE KATOIKO THZ N'H2

12

10 -

0 , | T ——
NMAHEYZIMOZ AAZIKH EKTAZH KATA KE®AAHN
(x1.000.000.000) (x1.000.000.000 ha) AAZIKH EKTAZH (ha)

01800 H 2000 012100




[TIPOIONTA =YAOY KAI NEPIBAAAON

TO [IPOBAHMA THZ MTPQTHZ YAHZ
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MPOIONTA =ZYAQOY KAI NEPIBAAAON

AIE=0OAOI

AZIOMNOIHZH NMPQTQN YAQN MIKPQN AIAZTAZEQN -
XAMHAHZ NMOIOTHTAZ

BEATIQZH ZYTKOAAHTIKQN OYZIQN

XPHZH ENAAAAKTIKQN MPQTQN YAQN (AFPOTIKA
YNOAEIMMATA)

ANAKYKAQZH - ENMANAXPHZH ANMTOPIMMATQN =YAQOY
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KuBepvnTIKOS Opyaviouog




PEFC

(Programme for the Endorsement of

Forest Certification schemes —
[lpoypouua yLa tnv EMLKUPWON CXNUATWY
Aaoiknc Motomnoinonc)
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wood center lamination

carbon fiber
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How to Estimate Shipping Costs When Moving Large Furniture

Shipping costs for moving large furniture items are often difficult to estimate and can be
surprisingly expensive. Often, there is no way to avoid the cost of moving large furniture.
There are several ways to calculate the possible charges for moving such furniture.

How Moving Company’s Charge

Local moving companies typically charge based on the amount of time, employees and truck
space needed for your move. Larger or heavier furniture in a local move will not raise the
costs of your move as long as they do not require more than the average number of
employees to move them.

In contrast, long-distance moving companies calculate their charges based on the weight of
your goods. Therefore, should you have larger or heavier furniture the costs of your move
will be higher. Long-distance moving companies charged based on the cubic feet for your
move. For a typical household, the cubic feet of your move will be converted into pounds,
usually within the range of 1 to 7 pounds. Therefore, the heavier your items the more cubic
feet the company will-anticipate to need, raising the cost of your move.

The Size of Your Furniture

The size of your furniture will affect the amount a company charges, but only if your move is
local. To anticipate the cost of moving a larger piece of furniture, compare it to regular-sized
pieces. If your piece is much larger than other items, it will require more employees to move
it which is more expensive. While removing drawers and shelves may make the item lighter,
it may not make it less bulky, meaning you will still need more employees.




The Weight of Your Furniture
For a long-distance move the weight of your furniture is the key. Of course, it is near
Impossible for you to place the item on a scale, but again comparing it to the typical size of the
item will assist you in estimating the cost. As mentioned above, a company will convert the
pounds of your move into cubic feet. A particularly heavy item, therefore, means more cubic
feet.
For example, the typical weight of a five-drawer chest of drawers is 125 Ibs. If a moving
company converts using a ratio of 5 cubic feet, means the chest will require 625 cubic feet.
However, a ten or twelve drawer chest of drawers could easily weigh 250 to 300 lbs, meaning
it would require 1250 or more cubic feet inside a moving truck.
Unique or High Value Items
Moving companies will charge more for unigue or high value items simply because of the cost
of their replacement. Additionally, it is not unusual for companies to charge more for their
move because they require specially designed crates or packing. Wooden crates will be
required to move large paintings or plasma televisions, and this expense will be charged to
you. With larger, high value or unigue items, add anywhere between $100.00 and higher to the
charge for moving the item.
In local moves, large items will cost more to move because of the extra employees and time
moving the item will take. In long-distance moves when the company charges based on the
weight of your move, the heavier weight of items will increase the charges of your move. Prior
to hiring a company ask for and receive a written, signed estimate as this will prevent future
problems.




NURSERY ITEMS

DINING ROOM FURNITURE
Iltem
Buffet/Credenza/Sideboard (base)
Hutch (top)

Dining chair

China cabinet

Dining table

LIVING ROOM FURNITURE
Item

Bookcase

Chair, arm

Chair, occasional

Chair, overstuffed

Chair, Recliner

Desk, small

Desk, secretary

Fireplace equipment

Floor lamp

Table lamp

Piano, baby grand

Piano, spinet

Piano bench

Radio, portable

Sofa, 2-cushion/3-cushion
Sofa bed

Table, end, coffee
Television, table model
Television, big screen

VCR

DVD player

Bapog emimimy

Weight (Ibs.)
180

30

60

60

Weight (Ibs.)
180

120

30

250

180

Weight (Ibs.)
120

50

75

30

50
200/250
350

40

60

12




[oKVOTNTO OLAPOPOV ELOMYV CVAOD

705
660 - 830
540
Ash, white 670
Aspen 420
Balsa 170
Bamboo 300 - 400
Birch (British) 670
380
Cypress 510
Douglas Fir 530
Ebony 960 - 1120
EIm ( English) 600
Elm (Wych) 690
EIm (Rock) 815
Iroko 655
Larch 590
Lignum Vitae 1280 - 1370
Mahogany ( Honduras ) 545
Mahogany ( African ) 495 - 850
755
590 - 930
530
Pine ( Parana) 560
Pine ( Canadian ) 350 - 560
Pine (Red) 370 - 660
Redwood ( American ) 450
Redwood ( European ) 510
Spruce ( Canadian) 450

450




IHokvoTnto X0V0ETOV GUYKOAAUEVOV. TPOTOVTOY

Specific gravity *— Solid wood =™
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Insulation board MDF-wet Hardboard-wet

Paper

-—-—— Fibers

I 1 1 1
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Density (kg m=)
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Ta cuvleta CDYKO?LXT] uéva Tcpo’ic’)vm OV TTEPLEYOVV GTO EGOTEPLKO
TOUG YOPTOKVYEAT AROTELODV EVOL VEO TEPOIOV ﬂ:oMa VTTOGYOUEVO
“YI0LTOV KAGOO TG TOPOLY@YTG ETITAOVL:
ATO ™V G TAEVPE TOALYOOTG HEIOVEKTALLOTO. TTOV VTN pxow
. GTOV TPOTO GLVIEGUOAOYIOC TOVG EXOVV 10N CEMEPACTEL Koit dev
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O1 AOyot Tov 00N YNOOV GTNV agpapu()yﬁ TV DMKOV 0VTOV €ivVol Katd,
KUp1o AOY® 1 véa Taon Long TV :Karoikcov 7OV £DVOEL TNV GVvEN]
HETAKIVIION AOY® OVOyKAOV OALG KOt TOWTOXPOVOL n OLVATOTNTA VO

| oucokovencovv Ol KATOOKELOOTEG TNV POSO TOV Gﬂﬁapmv anmkcov
xopis va avédverat To Bapog TOVG AL Koit Kupimg 1M TUT TOLC.

1+ Oho ta Ttopomdve Bon@ncow TOLAGYIGTOV GE Evponaixo eninedo

- uéypt oty S TV owru(awcwcm TOV UEYPL TOPO. napaf)omoucmv
VAMKOV 0V T0 Baotkd TOUG TALOV HELOVEKTN A EiVaL n HEYAAN
TUKYOTNTO TOVG OV cmvnO(Dg Kvuouverou o1 uueg amd 0,68 émg 0,75
g/cm 3 | |






( H teyvoloyia nupdymvﬂé mé dev civau Wioitepa mOAHTAOKN.
2V rsxvo?wywc OH®G GLTH Bocm@oth Kol 1 npocs@sreg
OLVOTOTNTES TTOV OLVOVTOL GTO TEpOlOV omro

’OM otnpifovial 6To A)0iG10 OV Ka‘raokavdé;efm TPOTA TO
orofo pmopet va givan gite amd sopmayég &blo eite omd ovvoeta
GUYKOAANUEV 7|:p010vra OT®G PLopLomTAdKa aMa Kl)pwag
LVOTTAOKO. ¢ | | i

A@ov yivel 1o mAaiclo oTig emOupnTéC S10GTACELC OTN GUVEXEL
10 ECOTEPIKO TOV YERILEL PE TNV yopTOKVYELN N omola OGS
0o mpémet va SoPsl Wiaitepn onposio vo Bpicketotl g TARPN
avATTLUEN, VO OYNUATICEL 6nka8ﬁ KOVOVIKOL &G y@vaL.
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2T GLUVEYELD TOTOOETOVVTUL T EMPUAVELOKG REPT TNC
TAOKOC TOL GLVNOMC EIVOL HOPLOTAGKEG 1) IVOTTAGKES
EMEVOEOVUEVES LE TO DAIKO OV emtBuovUE Vol
TOPOLOLALEL MG ECMTEPIKT) ELEAVIGT). Ta VAKA avTd
gtval €ite @OAAQ peAauivng €ite CLAOPLALQ.

[0 TNV GLYKOAANON TOV ETLPAVELLKDOV CTPDGEWDV
YIVETOL EQUPUOYT] GVYKOAANTIKNS 0VGLOG 1) OOl
umopel va etvon €ite moAviviAikn 1} ovpia PopHaAOEDON.

270 GNUELO OVTO KOl OO TNV TPOGEYYIOT TOL TPOTOL
TOPUYMOYNG ECOPTATOL KOL 1] OLKOVOULKOTNTO TNG
TOPOYOYNS TOV ATOTEAEL PAGIKO KOUUATL TOV
AVTOYOVIGUOVL GTO TPOIOV (VTO.






To vAIKO ™G HEGOioG OTPOONE OEV EIVAL TAVTO OO YOPTI
aALG popel va. etvort O1dpopa VAIKE ovAAoyo LLE TO
emBLUNTO OTOTEAEGLLOL GE NYOLOVMOT) , BEpuoudvmon 1
oYEOLOGT) TOV TEMKOV TPOIOVTOC.

Ta vAKd owta pmopet va gtvarl ektog anod yopti ,
AAOVUIVIO, TTAUGTIKO 1] KOl LLOVAOTIKO LAIKO.
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To povaotko TpoPfAnua moL TOPOLGIALETOL Kol TOPOLULEVEL
va, omoboppovel Tovg EAANVES emtmAomolovs anod TV
PO TOL EIvOL KOTA KOPLO AOYO N éMsuyn swtwrom’)vng
GTO VAKO AOYO TG U KOG EVNIEPOONS GXS’CIKOL UE TNV
OVVOTOTI T GUVSSGuokong TOV UMKOD KATL TOV £xEL
MBel €00 Ka TOAD Kopo. |
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[Tokvotnta YAkov

Mayxog [TukvoTnTa
(kg/m3)

15 mm 340

50 mm 120

70 mm 95

90 mm 30




Mnyovikec lorotntes

AlakUpavon TTaxoug

EN 324

+ 0.3mm

EyKapo10¢ EQEAKUO OG-
ETi@paveioKnG oTpWONG ME
XOPTOKUWEAN

EN 319

> 0.15N/mm?2

Avtoxn ot e€aywyn Bidag
— 2& OAN TNV TTAGKO ME
TTAX0G 8Mmm ETTIPAVEIOKN
oTPWON

EN 320

> 570N

Mepiexopevn @opHaAdeLON

EN 120

El




AMM ETVPOVELUKES GTPMGELS

AvTtoxn o€ 1.5kg/cm?2
OAiyn

Soundproofin 28db (38mm)
g coefficient

R’'w

A1dykwon 3.30 %
META aT1ro 24 h




Adhesive —___
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Honeycomb core Flanges

_ /
Facing skin = g\

Sandwich panel




Solid Material Core Thickness Core Thickness
t 3t
v

Stiffness

Flexural
Strength

oVTOYT GE KA

Weight




| Ribbon or 'L" dimension |

WAL

‘W

% _
dimension a4 — - ickness ‘T
/S /¥

node bonds

cell size

hexagonal cell size
— measured across flats




|< Ribbon or ‘L’ dimension >|

’/1’/1’/1

, ald/

OX cell size

= nominal hexagonal cell
size before expansion to
rectangular shape.




Skin in tension

Core in shear
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Skin compression failure




Excessive deflection



















A typical sandwich
panel fabrication.
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B Aircraft Flooring
Almost all modern aircraft designs have honeycomb sandwich
flooring - standard Fibrelam® is the world leader.

B Aircraft Interiors
Fitted in nearly all modern aircraft - Fibrelam LS is an industry
standard in this market.

B Tooling Industry
For lightweight backing structures of checking fixtures and
models.

B Ship Interiors
Increasingly, new ships are designed for higher speed and
demand lower weight panelling and furnishing materials.

B Train Interiors
The development of high speed and light rail vehicles results in
low-weight requirements for panelling and furnishings.

B Construction Industry

For lightweight cladding and support for stone veneers, efc. -
reducing overall construction time due to easier handling and
lower building structure costs.




SAMPLE PROBLEMS BASED ON A STANDARD HEXLITE 220 PANEL

Configuration and Data:
Facing Skins Aluminium 5251 H24
Thickness t, and t, 0.50mm

and from Appendix Il

Yield Strength 150 MPa

EI Modulus 70 GFa
Poissins Ratio u 0.33

Core 5.2-1/4 - 3003
Thickness t_ = 25.4 mm

and from Appendix |

E, Modulus = 1000 MPa
Longitudinal shear - 2.4 MPa
G, Modulus = 440 MPa
Transverse shear 1.5 MPa
G, Modulus = 220 MPa
Stabilized Compression 4.6 MPa
Beam

Simply Supported Beam

- taking a beam as being defined as having width (b) less
than /s of span (J)

A £
TTTT LT 5 L tee it 08 =250 eres

Considering a centre point loaded beam
withh b = 0.5m and 7= 2m and P = 1500MN

Bending Stiffness

D E. ;b
2

Where h =t + t_

Shear Stiffness

s bhG.

D - (7O0x 10% (0.5 x 107 (25.9 x 107)2 (0.5)
2

D - 5869.6 Nm@

As the core shear here will be taken by the weaker transverse
direction - take G_ = G, shear modulus

S - (0.5) (25.9 x 109 (220 x 108)

S 28489 x 107 N




Beam continued

Deflection
Bending plus Shear

S + k., P7

=

k,_ PP
D

Where kb and kg are deflection coefficients from page 11,

If doing preliminary calculations, just work out the bending
deflection.

If aptimising design, calculate for both bending and shear
components (as shown opposite).

Facing Stress

o, = M

Where M is Maximurm Bending Moment expression from page 11

and h-—t{—l—tc

Core Stress
Tc = E
hio

Where F is Maximum Shear Force expression from page 11

Bending plus Shear
S — 21w A500x2° 4+ A x 1500 x 2
48 5869.6 4 2849 x 10°
S - 0.04259m + 0.000283mM
Total = approx 43rmm

If excessive, then the most efficient way to reduce deflection is
to increase core thickness, and thus increase the skin
separation and the value of h.

M = P = 1500 x 2 = 750 Nm
4 4
o, - 750

(25.9 x 1023) (0.5 x 103) (0.5)

115.8 MPa

Ty

So calculaled stress is less than face material typical yield
strength of 150 MPa, thus giving a factor of safety.

= = B - 1500 - 750N
2 2

T 750
(259 x 109 (0.5

T - 0.06 MPa

So calculated shear is considerably less than core material
typical plate shear in the transverse (VW) direction of 1.5 MPa,
giving a factor of safety, which could allow core density to be
recluced.




Flush faced all bonded butt joint - for non-structural
applications. Care must be taken to ensure flatness across
the joint.




Bonded face supported butt joint.




Bonded butt joint using 'H' section extrusion for volume
production.




Flush faced bonded joint, supported by a special internal
extrusion (or wood block) - for volume production.




Panel section insertion method, using same panel material.




Typical Corner Joints



Rebated and bonded. Low strength, and can be difficult to
make square.




Supported by bonded L-section extrusions.




Use of special extrusion, for volume production of rounded
corners.




Use of special extrusion, for volume production of square
COrmers.




—Joint supported by bonded L-sections.

-

[T




Joint supported by special bonded extrusion - for volume
production.




clean radius edges.
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Self jigging "tongue and groove" method joint.
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Shear Shear Shexr Maimum Maimum 2 Maxium Marimum E e Densiy
Core Srengh Modues Elongation Faing Core Shear Per " Width Facing Core Shear Per 1 Width T .F'Ff;i"'““ )

Desiraion nPdl P n, Sresnfy | Sressinf I SressinPS | SessnPd Y e {AST"M o #FP

RSTMCZTY) | (ASTMCZTY) | (ASTMCONSS) | ASTMCHNOSS) [ (ASTMCHOSE) | svcamss) | ASTMCHALE) | (ASTMCIRLE) | (sTHCHBLE) | (ASTHCIRLE) (AsmacaT)
S I O S R R LA I I O T [T [ T | Soengh|Wodds

a0t | 43| ez | ame| nee | 23¢ | 35 | 4 | 2 | W2 | 0 |20 | 17oEe| 6365 | 208 | 384 | 15 | 107E5 | 708505 | 04T 128t | B0 | 145 | 1m

W-00-00-5% | 82 | B | GMO | 1F| 17 | 27| TE | 20 | 638 | MD | 4EE4|1OTE4) Q01 | 4777 | 483 | B35 | LMES |TZE4S |TaT0|M0a| m0 | 2m| 24

4-60-60-1% | 100 | IO [ 0243 | 2080 | 203 | 280 | 08¢ | 42 | 123 | 36 | T7E4| 2504|445 | B0 | R4 | 302 [ 100505 | 7oeED5 | Tes|eE| i | 18| 1%

10-80-0-0% ‘Unnpegﬂﬁﬁunnmmmmmmmmammma 0 | 4w 134

1-80-80- | Loneucinaland Transeerse ShearUaues re ot umished Self jigging "tongue and groove" method joint. 165 | 74 18

38-50-50-I% 0 | 87 | 175

38-80-80-I% By | M

38-80-20- 0% ol om

1i4-50-50 -0% 3| e 24

1i4-0- 80 -0% w2 | 1m|
J T ValLes are e STengins o he Core 1 TCAMESS DaSed Upon EXTENSNE GDoratory Sty per AW SNaTs. A ey T3cior apprapiate Tr VN Gesq sholld e appled 10 e Snear STengi and compresene STengh o A Sarely Tador 2310 15

|1

recommended for most stuchural appfications,

% of Phenciic Resi Content

Paper radeof e enber

Paper Grade of Liner Member

(el Size (Amplitude of Sine Wave)




‘Emvmio pe LLight weight panels
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s Dttps://wWww.youtube.co = Attps://wWww.youtube.co
m/watch?v=g- m/watch?v=_zfni9tetR
O0GDeZIMk M



https://www.youtube.com/watch?v=g-OOGDeZjMk
https://www.youtube.com/watch?v=g-OOGDeZjMk
https://www.youtube.com/watch?v=g-OOGDeZjMk
https://www.youtube.com/watch?v=_zfni9tetRM
https://www.youtube.com/watch?v=_zfni9tetRM
https://www.youtube.com/watch?v=_zfni9tetRM
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