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1 General note

The present information and tables are intended for static pre-dimensioning of window and
facade elements and have been drawn up to the best of our knowledge. They are based on
the indicated dated standards. As standards are subject to constant revision, processors must
always verify their respective validity on their own responsibility.

The static proof must be drawn up by an authorised person and must be submitted to a
certified structural engineer or the responsible architect for verification.

2 Product standard window / fagade

By now, curtain walls are regulated by a product standard from which requirements regarding
the maximum deflection in case of wind and/or dead loads result. In EN 18 380, para. 4.1, for
example, the permissible profile deformation under the underlying wind load is L/200 or a
maximum of 15 mm.

Furthermore, the maximum deformation of the profiles under the vertical load of the inserted
glass or other infillings is L/500 or 3 mm (para. 4.2).

The product standard for windows EN 14 351-1 contains no requirements regarding maximum
profile deflection caused by wind or dead loads. As windows are usually glazed with insulating
glass, however, the requirements result from the glazing guidelines of the insulating glass
manufacturer (cf. Chapter 4 on this topic).

In addition to the requirements in the product standards, national regulations and
guidelines must be observed. These might further restrict the deflection of profiles and
loads.

3 Treatment of metal profiles with thermal barrier

Since 1986, the “Guideline for the proof of stability of metal profiles with thermal barrier' has
been used in Germany to regulate the assessment by the building inspectorate of the long-
term stability of insulated, thermally separated aluminium profiles.
The scope of the guideline is restricted to the load-bearing main elements (supports, transoms
and similar) of facades and window walls in accordance with DIN 18 056: 1966-06 with a width
and/or height =2 2 m and a total surface of = 9 m2. It is not used for components in up to two
complete storeys and/or 8 m above ground and for storey-high window elements behind patios
or balconies.
In 2004, the European standard EN 14 024 “Metal profiles with thermal barrier — Mechanical
performance — Requirements, proof and test for assessment® was published. The contents of
this standard correspond to the German guideline and define a verification procedure that is

' The complete wording of the guideline was published in the notification by the Deutsches Institut fir
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recognised throughout Europe. The standard makes a distinction between thermally separated
profiles for use in windows, doors and window walls (category W) as well as in curtain walls
(category CW). In this context, the profiles for curtain walls must meet higher requirements.
The standard distinguishes between tests regarding the suitability of the material for thermal
separation on the one hand and the definition of the mechanical properties transverse tensile
strength Q, shear strength T and thrust spring rigidity ¢ on the other hand, the latter being
required as input parameters for the determination of the profile’s effective geometrical
moment of inertia l¢. The composite parameters are documented in the general test
certificates issued by the building inspectorate. Hueck-Hartmann’s profile systems have been
tested for use in curtain walls (category CW).

The effective geometrical moments of inertia I are calculated from the moments of inertia of
the profile’s individual metallic half-shells as well as the mechanical properties of the
composite zone by means of approved computer programs. They depend on the length and
are documented in the catalogues.

Pre-dimensioning by the metal window manufacturer is carried out as usual by means of
standard calculation procedures. In case of thermally separated profiles, however, the
effective moment of inertia I . is used instead of the moment of inertia I,

It must be pointed out, however, that the indicated effective moments of inertia l; are based on
a limitation of deflection of 1/300 of the distance between supports. This means that this
limitation of deflection is decisive for thermally separated aluminium profiles, even if other rules
permit greater deflection (e.g. EN 18 380).

Limitations of deflection in case of insulating glass

Regardless of the maximum profile deflections permitted by the product standards or similar,
restrictions may result from the building components that are used.

This includes insulating glass where the glazing guidelines issued by the manufacturer usually
restrict deflection in the glass edge area to 1/300 of the glass edge length and/or a maximum
of 8 mm. Thus larger necessary moments of inertia result for the frame profiles, in particular in
case of storey-high glazing.

Necessary moments of inertia I,

The tables do not apply to non-load bearing components for static pre-dimensioning of the
necessary moments of inertia for mullions and transoms. The diagrams are standardised to an
area load of 1 kN/m2. The necessary moments of inertia exclusively apply to profiles made of
aluminium with alloy EN-AW 6060 and age-hardening state T66 (formerly AIMgSi0,5, F22).

For this purpose, a modulus of elasticity of E = 7- 10 kN/cm? is used.
The area loads (usually wind loads) are determined in accordance with national rules.
The tables are based on the theory for beams on two supports (single-span beams).

Depending on the load type and the permissible maximum deflection, different methods of
calculation and thus different table representations result.
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5.1

Designations:

a,b Load width cm

E Modulus of elasticity of aluminium 7-10° kN/cm?

foul Permissible deflection cm

L Distance between supports cm

Pw Line load kN/cm
=q *a

q Dynamic pressure kN/cm?

In deviation from the definition in DIN 1080-1, the following coordinate system will be used

below: X
> z
vy a )
Rectangular load o
Rectangular loads are typically assumed for dimensioning
facade mullions. They can also be used if exact load distribution
in accordance with DIN 1045 cannot be registered (cf. 2.5.2).
The necessary geometrical moment of inertia in load direction is L
calculated according to
(1) 5L
* 384-E-f,
If a profile is loaded from two sides, the respective necessary  —
moments of inertia must be determined separately and then a2 |
added.

For entirely aluminium profiles with a maximum deflection of L/200, max. 15 mm, the table on
page 16 applies, while for thermally separated profiles with a maximum deflection of L/300,
max. 15 mm, the table on page 17 applies. For profiles with a maximum deflection of L/300
and/or a maximum of 8 mm the table on page 18 applies, which can also be used for
controlling the maximum deflection of the glass edge.
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5.2 Trapezoidal loads - triangular loads

If the load can be divided into trapezoidal and/or triangular loads on the basis of DIN 1045, the
necessary geometrical moment of inertia is calculated as follows:

D K X a*
l, = W : (25 - 4OL_2 +1 6L_4 for trapezoidal loads
zul
 __ Pl
X" 120-E-f | for triangular loads
| a | b a | b
L L
1 :
3 4 c
a2 | o2 | Laz | oo |
1 Mullion load with trapezoidal load of load width a/2
2 Mullion load with trapezoidal load of load width b/2
3 Transom load with trapezoidal load of load width c
4 Transom load with triangular load of load width ¢

For entirely aluminium profiles with a maximum deflection of L/200, max. 15 mm, the table on
page 14 applies, for thermally separated profiles with a maximum deflection of L/300, max. 15
mm, the table on page 15 applies. The table on page 18 can be used for controlling the glass

edge deflection.
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Exemplary calculations: All dimensions in mm
a b

1400 1000 .
| | | Dynamic pressure g = 0.8 kN/m?

Rectangular load
permissible deflection L/200, max. 15 mm
o L =350 cm a/2 =70 cm l, = 130.3 cm*
2500 L =350 cm b/2 = 50 cm ly= 93.0 cm*
L
necessary |, for g = 1.0 kN/m? 223.3 cm*
T necessary Iy for g = 0.8 kN/m? 0.8 *223.3 cm*
1000 178.6 cm*

| 700 | 500 | Now it must be verified whether deflection at the glass
edge does not exceed L/200 or a maximum of 8 mm:
Rectangular load

permissible deflection L/300 or a maximum of 8 mm

h =250 cm a/l2=70cm lx = 63.6 cm*
h =250 cm b/2 = 50 cm = 45.4 cm*
necessary Iy for g = 1.0 kN/m? 109.0 cm*
necessary I for g = 0.8 kN/m? 0.8 *109.0 cm*

87.2cm*

As the necessary I value is smaller than the mullion’s,
pane deflection is less than the maximum permissible
value.

5.3 Deflection under dead load / infillings

The necessary moment of inertia |, of a profile under the load of the infillings can be calculated
in accordance with

G-d

ly et =m'(3"-2 -4d?)

The transom’s dead weight is not taken into account in the calculation.
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The following definitions apply:

d Distance between centre of block and transom edge mm
E Modulus of elasticity of aluminium 7000 kN/cm?
foul Permissible transom deflection 3 mm
in accordance with EN 13 830
G Weight of the filling N
L Transom length mm

It is advisable to transform the above equation to enable simple estimation

lyer  d-(3L* -4d?)

G 48 -E-f,,
GI2 GI2
| '—'L '—'i |
JAN AN
| a | | a |
In the following illustration, the ratio above the transom’s distance from the support

(corresponds to the clear distance between the mullions) is shown for three variants of
distance a between the centre of the block and the transom edge:

d =150 mm corresponds to setting block 100 mm away from glass corner
(conforming to common glazing guidelines)

d=120 mm setting block 70 mm away from glass corner

d =100 mm setting block 50 mm away from glass corner

Blocking with the setting block starting less than 100 mm (block centre d = 150 mm) from the
glass corner will be approved by the insulating glass manufacturers in individual cases. It is
strongly advised to obtain object-related approval in these cases.
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Geometrical moment of inertia | y / Filling weight
depending on the axis distance

35
d=150mm — »p
30
d =120 mm >
E 25
= d =100 mm 2
€ 20
L,
o
O 15 - /
-
10 < W
5 1,3
O m— T v T T
0.5 1.0 1.5 2.0 2.5

Axis distance [m]

3.0

Exemplary calculations:

1.

Given: Filling weight G and axis distance a
G=1.2kN (120 kg)a=1.50 m
Searched: Necessary moment of inertia |,

Determine |, / G via the axis distance, multiply G by the read value
Read l,/ G~ 10 cm*/kN, lyer~10* 1.2 cm*=12cm?

Given: Moment of inertia |, and filling weight G
l,=15.7 cm* G=1kN (100 kg)
Searched: Permissible axis distance a

Calculate |, / G and read directly
ly/G=15.7cm*/kN,reada~1.9m

Given: Moment of inertia I, and axis distance a
ly=157cm4 a=1.50m
Searched: Permissible filling weight G

Determine |, / G via the axis distance, divide |, by the read value
l,/G~10 cm*/ kN read, G~ 15/ 10 kN = 1.5 kN (150 kg)

05/2008
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6 Load table for glass retainers and T-joints

H !
i
I

7 Blocking guidelines

The glass loads are transmitted to the supporting structure via the blocking. The number and
position of the glazing blocks depend on the type of glazing (sashes that can be opened, fixed
glazing). The distance between the glazing blocks and the glass corner usually is 100 mm. In
particular in case of fixed glazing and transoms with large spans, it can be advisable to move
the position of the glazing blocks towards the glass corners in order to reduce transom
deflection.

As this may increase the risk of breakage of glass depending on the type and thickness of the
glass, such a procedure must in any case be agreed with the glass manufacturer in advance.

10 SCT 05/2008



HAGTMANN

1'62G6 [£'8916 [S5'66/8 |€LL¥8 [c2208 [2'GL9L [G'96LL [6'99.9 [L22€9 [8°2/8G [9'6L¥S [z'esev [c'6livy |L'866E |[L'ZLSE [€'020€ [8'€2Sz [9'€z0Z [#°0ZGL |6°vLOL (008
9'sez/ |6'6469 |1L'60L9 [2'9z¥9 [2'ccl9 [1L'628G |6VLSS |2L6LS 5858y |GLLSY |8'89Ly |6'2L8E |v'0Sve [1L'280€ [¥'80.z |2'0gez |6°4¥6L |€29SL |L'viLL [8'€8L [0S
9'v8es [G'z0zs [6'600S |[v°208v [z'sesty [ovier [0vvLy [6'Go6E [0°099¢ [6°90vE [07Zvie [071L88Z [£'609z [rzesz [0°1S0z [sG9sL [99/¥L [8v8LL [9'068 [L'¥6S [00Z
L'v06e [0°282¢ |5'059¢ [9'0Lse [9'zoee |1'90ze |s'ev0e |e'€282 G969z [S‘clsz |L'veez |9'0ciz [9'Le6l |z'8ziL [6'0zSL |L'0Lel |v'960L [L‘088 8199 |L'zvy [0S9
6'Gv/Z [£'899¢ [e'€8Sz |[e'L6¥Z [S26eC [2'Z82z |i°GZlz [€850Z [e'Ge6l [1L°208L [LvZ9L [G9eSL [8¥eEL [v'6¥ZL [9°00LL [68¥6 |L V6L [c8€9 [208¥ |6°02€ [009
G'6G8L |2'¥L8L |0'P9LL [S°204L [S'sP9L [L'82GL |9'G06L |2'82¥L |e'ovel |0°09ZL |9'69LL |G'G.0L |0'8.6 [£'228 [6'ts. 6299 |6'6SS  |L'0S¥  |8'see |5'9zZ 0SS
9'00zL [2'8ZLL [0zsLL [s‘ozLL [z'ssoL [z'svoL [z LooL [z'ese  [sTLoe  [e'ovs 87282 [zozz [6°199 [6v6S [2'ses  [¥vSsy  [€18e  [6'90¢ [z'Lez [9'vSL [00S
z'gz. |0tz |z'ors |0'969  |e'829 |v'2S9  [Z'ee9  |6'G09  |1'6.S  [8'zvs |z'206  |L'69v [g'szy  |g'9se |e'zve |s'96z  |e'6ve  [8'00Z  |SLSL |¥'LOL |0SE
€90y [1'sov [eTlor [oeee [2l9se [1'Gze [919¢ [6°'G¥e [L82e [2'80¢ [|g'98z [0'€9z [0'8ez |Ghiz |28t [8%SL [0GZL  [¥¥6  [2'€9  [oov
1'16e |¥'see  |2'06e  |Z'eve  [s'bee  [L'eze  |9'60€ |L'v6Z |19/ |§LSC  |L1'9¢z  |e'viz  |9'06L [2'69L [2'6€L  [8'zLL  |e's8  [12s  |oee

v'vie |e'cle  |L'oke  [2'v0e  [2'z62  [2'28T (L9l |829¢ |9'ive |lL'0cz  |eziz  |v'zelL  |€'bZL  |o'evL  [2'szL  [9'L0L  |8'9L [sLs  |ose

6'v.c |67/ |6'89Z |0'€9z |L'ssz  |v'Gbe  |6'cec |80z |0'90Z [8'68L |e'zZL |s'esl  |9'cel |8zl |26 |0'69 |e'9v  |oig

6'6c2 [0'6ez  |e'9gz  |/'iez  |e'sez  |z'Zlz  |6'202  |2'96L  |v'esl  [z'69L  |z'esh |1zl |s'6LL okoL (218 819 gLy [09g

z's0z |g'90z [L'coz [L'e6L [s'L6L  [eesl  [9czL  [929L [zosL  [z'9er [1'zzr |s'90L [o06 |22 [z'ss [o'ze  [ose

€08l [s'62L |z'zzL |e'ezL |o'soL  |ZfLoL  [o'esL  |o'evL  [6'zelL  |LlzL  |e'80L  [s'v6  |0'08 |89 L'6y |o'ce  |ove

L'GSL  [2'esL  |6'0SL  |Z'9vL  [LvL  |evel  |e'9zL  [LZLL |8'90L |66 |9t |6°0L G'.s |s'ev |z'62 |oge

z'eel  |s'zer  |9'oel  |vzzL  |e'zzL  |€zLL  |s'OLL  [Z'20L  |6'€6 Zv8  [L'es  |s'?9  |L0s  |s'se |8z |oze

g'ell  [ezkL |6'60L  |s'90L |6°L0L  |e'96  [9'68 l'z8  |8'e.  |L'v9  |6'%S ovyr  [8'ee |82z |oiE

v96 |66 |ev6 |26 |0'88  |v'e8 [622 |shZ  [e¥9  [s'9s  [o'sy  [o6e  [L'6¢ |6'6L |0O€E

L'v8 L'e8 [T F - VAR [ 969 [0'v9  |2Z6  |8'0S ey |zse |89z |o'sL o6z

z'eL |27z |el. |o0'69  [6's9  |6°L9 VLS 9'ls  [s'st  |8'8e 9'le L've  |2'9L |08z

WO Ul ypim peoT=q Z'¢9 |29  |9'09  |o'ss L'vS  |9'06  |6'sy  [s'ovr  [9'FE gz |s'lz  |s'vL oLz

Wo Ul yjpim peo = e v'vs  [o'vs  [8'zs  [8'0g Vs [2vv |90y [0'9e  |8‘0E z'gz  lz'el |o'cL o9z

wo ul spoddns usemieq souessiq = Y vor [2sv  [¢vr oy [2'ee  [2'se [i7ie iz |ecz o'z gL fosz

_ _ G'6e  |Z'6E L'ge  |g'9e  |g've  |efle |82z |ove |6l 06l [z'oL |ove

| i q . s _ z'ee  |9ce  |v'ie  |e'ez |22z |e'vz |0l |Z'zL |2'el  |e'8  |ogz

_ _ 6'2c |92z |19z |e'sz  |¥'ez |0kl [Z'sL 0'GlL gL (82 022

l'ez |9'zz  |slz |00z L8l LGl o'l 0'0L |89 0Lz

06l 8'gl '8l 0Ll v'Gl vl AT 98 6'G 002

GGl 0'Gl a4 ocl an G'6 vl 0's 061

Gzl £zl L' 80l 9'6 08 z9 4 081

6'6 9'6 68 62 19 z's 9'c 0L1

y 8/ L'l z'L g'9 g's ey loe o9l

09 LG z's Gy G'e v'C oSl

9t Gy (% 9'c 8z 0C ovl

v'e z'e 8 22 9l ocl

Gz vz L'z Ll z' 0zl

L0 9l gl 60 oLl

z'L L) 0L 10 001

0Lz [ooz [o61 [os1 [o21 [091 [os) [oy) [og) [oz) [o11 [o0) [06 [os [0z [o9 05 or 0¢ 0z (o]
[wo] AjoAnoadsal g 1o e yipim peo u

peoj painquisip Jepiozadel] « wniuiwnge jo AjaJua apew sajiyo0.d

<W/NY 0°L PEO| PUIAA

wuw G| "xew ‘00z/| =} uonoseQ

2WO/NY 000 Wniulwinfe Ajofsee Jo sNiNpojy

(;w2) *| enuaul Jo suswow paiinbau jo uoneulwdlaqg

SCT 11

05/2008



HAGTMANN

L'€2G6 [€89L6 |G'66.8 |€LL¥8 (€208 |2'GL9L [S'96LL |6'99/9 |L°1Z€9 (8°L.8G |9'6LYS |C'€S6Y |E€6LvY |L'866€ [LTLGE
9'gec/ |6'6469 |[L'60L9 |2'92¥9 [2€EL9 |L'628S |6'VLGS [CL6LG [G'8S8Y |G'/LGP [8'89Lvy |6'CL8E |v'0SPE [LZ80€ |¥'80.C

€'0c0¢ |8'€ZGZ |9'ce0e |¥'0ZSL |6'vLOL (008
z'ocee |6°2¥6L |€29SL |L'pLLL |8'€8L [0SL

9'¥8€S |S'C02S |6°600S |v'L08Y [2'G6GY |0viEV |0'¥PLY [6°GOBE [0°099€ |6°90¥€ [0°L¥LE |0°L88C |€°609C |[P'2EET |0°LSO0C
L'¥06€ |0'28/€ |G'0S9E€ |9'0LGE [9Z9EE |2'902E |S'EV0E |€°€/8Z |G'969C |S‘€LGZ |Lveee |9'0€Lg [9°LE6L |2'82LL |6°02GL

G'G9/L |99/l |8'V8LL |9°068 |L'v6S [00L
L‘'oLel [¥'960L |L‘088 [8°L99 |Lev¥ [0S9

6'Gv.C |€'899C |£'€8SC |€'L6¥C [S'Z6ET |Z'/82C |L'GLLT |€8G0C [€'GE6L [L°208L |[LvZ9L |G'9ESL [8'¥BEL |¥'6¥CL |9°00LL
G'6S8L |Z'¥L8L |0'v9ZL |G'/0/L [S'G¥OL |L'8/SL |9'GOSL [2'82vL |€'9pEL |0°09ZL |9'69LL |G'G/0L [0'8.6 |€°2/8 |6'€LL

6'8¥6 |L'¥6L |€£'8€9 [C'08F |6°02E (009
6299 |6'6GG |L'0Sy  |8'8€€ |G'9cC [0SS

9'00Z) |L'8LLL |0ZSLL |80CLL [Z°S80L [Z'S¥OL [Z'L00L |2'eS6  |S'L06  |€9¥8  [8°/8L [2'9¢L [6°199 [6'¥6G  |L'GZS
Z'ge, |0k, |20LL  |0'969 [€'829 |¥'/S9 |2'e€9  |6°G09  |2'G.S  |8CT¥S  |2L0S  |L'69F [8'8Z¥ |G'98E  |€ZhE

v'yGy  |€'1L8E |6'00€ |Z°LE€C |9'¥SL |00S
G'96C  |€'6¥C  |800Z |G'LSL |¥'LOL [0St

L'.Sy  [L'6SY VLSV |V'vPy  |S'PEY  |0'CZy  [8°90F [L'68E  |L'69E€  [8'9vE [€Tee |6'G6C |L°19C |6°L€C
8CLy |L'OLy |LvOv |9'96€ |0°98€ |8'CLE |2'LGE |e€'6eE  |€'6LE  |LL6C |L'€LC  |€'L¥C  |6'6lC
€'z/e |L'LLe  |2°L9€  |8'09¢ |6°LGE |9'0vE |0'L2e [ZLle |Z'e6C  |g'€lZ  |¥lSe  |6'/2C |6°T0T
v'vee |6'L€E  |L°Lze |8'6LE [€'0OLE [G'86C |G'¥8C |G'89Z |9'0SC |6°0€T [S'60C  |L'98L
6'66C  |8'86C |€'G66C  |9'68C  [9°L8Z |S'lJe¢ |v'6SC  |Z'Gvz  |Z'6cc  |S'LlZ  [2zelL  |¥'LLL

9'90c [L'vZL  [90vL |2'90L [LLZ  |0O¥
Z'i6L  |2'l9L |20l |v'86  |6'99  |oeE
G'9/lL |6'8¥L |€0cL |6'06 |0°L9 |08E
G291 |g'2€L  |0°LLL  |6'e8 |€'9S  |olg
g'6vl |29zl |L2oL  |2'2.  |8'LS  [o9g

2'19¢ |§'69¢ [2l9Z |L'vSc  |2'9ve  [9'Gez  |Z'cce  |0'60C  [Z'e6L  |L'GLL |6°9GL
9'gee  |9'.€C  [S'vez |¥'6Ce  |€'ccz  |¥'Elz  |G'c0Z  |0°06L [6°GLL |€'09L |EevL
6Ll |9'60C LGS0z |0'00C |v'T6lL L'egl [zl |9'6SL LGyl |S‘oEl
Z'/81 |€'98L |9'esl L'6LL (8Tl |6'Y9L  |¥'GSL  |¥vpL  |0'ceEL  |v'8LL
Lv9L  |0'€9L  [9'6GL  |G'¥SL  [62pL  [2'6EL  |L'OgL  [g6LL  [L°Z01

6'9cL  |8'GLL  [L°¢€6 6°'0L [9°L¥ |0GE
l'Gel  [6'G0L  |8‘s8 069 |9ev |OvE
o'vLL  |9'96 €'8. v'6S |6'6E |0€E
9'colL (628 €. L'yS  |€'9e  |ozge
6'C6 261 L'v9 L'6y _|0'ce  [oLE

9yl |8'evl  [¥LvL  |G'ZEL  |0CEL L'Gel  [8'9LL  |2'Z0L  |S'96
Lozl |9'vgL  [9teL  |2'LLL |PLLL |€'v0L |0°96 9'98

L'v8 0cL 9'gs S'vy |6'6C |00€
2'9. 679 8'cs L‘'oy |0°Zc |o6C

WO Ul YIpim peoT = q 8601 1601 0201 G‘col 886 8'C6 968 vl 289 z'8S viv L9¢ e've 08¢
wo Ul Ylpim peo = e 1'v6 ¥'€6 606 128 128 092 889 809 6'lS v'ey €ze 8‘le 042
wo ul spoddns usamiaq aouessig = Y 918 018 261 2'9. 2'cs 029 6'09 6'€S 29y 8/¢ 8z [v'6lL |09¢

969 |89 |£99 |0€9 [88G |9€S
Z'6s  |2'ss  |z'us  |Lvs |2l |6y
“ ac ec _ 66y |6'8Y Vv |e'vr Lo
F—3—F—t— g vy |Lor  |o'se  [1se
— ove |g'ee  |e'ze  |ooe

9'Ly 6'0¥ g'ee 9'ée |€LL  |0SZ
8Ly 6'SE G'6c 9'cc |e¢'GL  |ove
¥'9¢ vle 6'S¢C g8'6L |¥'ElL |oge
G'Le €2 G'ze €L (L1 |oze
L2z G'ee G'6l 0L [g'oL  |ole

98z [¢'sz  |z'zz  [¥'sz L'eg Loz 291 6ZL |88 002
e |9z (gl |v'6l LLL z'vl 0Ll |82 061
L'l G'gl 9'/L z9l eyl 0zl €6 ¥'9 081
67l eyl gl 6Ll 00l 8L v'G 0L1
u L0 s leor e €8 g9 sy ool
0'6 98 8, L9 €'g L'¢ oSl
6'9 19 z'9 v'G ey 0'e ovl
L' 8'y 'y v'e vz ocl
e L' 9'c z'e 92 8l 0zl
9z vz 0C vl oLl
8L L) vl 0} 001
0Lz [ooz [o61 [os1 [o21 [091 [os) [oy) [og) [oz) [o11 [o0) [06 [os [0z [o9 05 or 0¢ 0z

[wo]
[wo] AjeAnoadsal q Jo e yipim peoT y

W/NX 0°} PEO| PUIM

peo| pajnquisip Jepiozadel) « sajiyold pajesedas Ajjewnay L till g1 "Xew "00¢/] =3 Uowosueq

2WO/NX 000/ Wniuiwn(e AJoNses Jo SniNpojy

(,w2) *| enuaul Jo syuawow pasinbal jo uoneulwd}aqg

05/2008

SCT

12



HAGTMANN

199901 [2°8G101 [8°0596 6216 [6'7€98 [0°22L8 [0'6L9L [LLLLL [2°€099 [2'G609 [€°28SG |[v'6106 [¥'LiGF |G'€90v [9'6GSe |9°/¥0€ |1'6€SZ [2°1€0Z [8°€ZSlL |6°GLOL 008
1'6£28 |¥'2¥8/ |0'GS¥. |9'290/ [£'0499 |6°2/29 |G'G88S |2'€6vS |8°00LG [F'80LF |LOLEv |2'czee [e'lege |0'6ELE [9'9viz |2'vsez |8°196) [G'69SL 1221 |2'¥8. [0GL
97629 [6'7S6S 12695 [r'6Ges [9190G6 [6°c9sv [L'99vy [v'89Ly [1'018¢ |6°2iSe [z'size |v'i.62 [2'6.92 [6°18sz [2¥80z [s98.L [2°88¥L [0°L6LL [2'€68 [5'GES [00Z
9'8vor |2'2zvy |6'S0zy |S'v86E [2'€9.€ |8°L¥SE |v'0zee |L'660¢ L2282 [£'959Z |o‘Sevz |9'clzz [e'ze6L 60241 |S'6vSL [2'8zel |8'90LL [¥'s88  |L'v99 |Lzvy [0S9
0'G/ee [e¥lze [9'csoe 672682 [L2esZ [v12GZ [L0L¥Z [00GZZ |€680Z [9'8z6l [6°29LL [L7209L [v'ovvl |z'G8zL [0SzLL (€96 |9'c08 [62v9 [LZsy |v'lze [009
0'¢8ez [5'6922 |0'9SLz |9'zv0z [L'626L |9'GL8L |[L'20ZL |2'88GL |z'Gi¥L [2°19€L |z'8¥zl |8'vELL [e'lz0lL 8206 |e'¥6L |6'089 |¥29S [6'esy  |v'OrE 0222 [0S
97291 [L'0esL [9zivL [1'seel [9°z1eL [1ovzL [929LL [L'g8oL [9'z00L [L'0c6 [9'zes [o'szz [s°269 [o0z9 [seks  [o'sor [sz8¢  [o'0Le  [s'zez [o'gSL [oos
6'290L |0°210L |2'996 [e'si6  |s'v98  |9'cl8  |8'29L |6LLZ  [L'199 [2'019 |v'6SS  [s'80§  |24S¥  [8'90%  |0'9se  |L'Goe  [e'¥Sz  |v'c0z  [9'zSL [Z'L0L oSy
6ve9 [2'e09 [v'126 [26es [6°206 |29 |vvvy |2y |0Ti8e  [Z'6ve |Gzl [2682 [0Sz |z'zzz [s06L 2851|0722t [2's6  [g'€9  [oov

L'Gbs  [p'olg  |L'Z8v |0'6SP |g€oey  |9'LOv  [0'cle  |€vpE  |9'Gle  [6'98Z |2'8SZz  |g'6zZ  |8'00Z |L'ziL |¥evl (8Ll [L'98  [¥'ZG  |06E

e'l6y  |p'sor |96y |L'€ly  |6'288  |0'z9c  [L'oge  |eoLe  |v'v8Z  [9'8Gz  |Lzez  |6'902  |0'LsL  |L'GSsL  [e'6zL  |p'e0b  [9°2Z [21G  |osE

e8ly |[1'see |6°L2e |9'8ve |¥'Sze  |L'2oe  |6'8Lc  |L'Ssz  |v'zez  |2'60z  |6'G8L  [2'Z9L  |¥'ecL |29l [0'e6 269 |s'9v  |oig

6'v.e [L'pGe  |e'cee  |v'zie |9'16Z  |8'0/Z  |6'6¥2  |L'62Z  |e'80Z [s'/Z8L |9'99L |g'syl  |o'szh  |L'vOL  [e'eg8  |s'29 LMy [09g

vale 2262 [1'6.z |g'09z 61wz [e'cez |2voz [19sL  [g'z9L eyl [goek  [kLL [o'ee  [v'v2  [8'ss [2'ze  [ose

1182 [1'soz  |o'svz  |o'zez  |¥'siz |6'86L  [e'z8L  |Z'soL |16yl |9zeL  |o'9LL  |v'e6  |6C8  |€99  [Z'6v |L'ee |ove

g'gez  [9'0zz  |6'S0z  |2'L6L  [s'9sL  |8L9L [yl |¥'zel  |2ZLL [6'zoL  |2'ss |s'eL  [8'ss L'vy  |v'6z  |oee

L'80z |0's6L |0'z8L |0'69L [0'9GL |o‘e¥L  [0'0€L  [0°ZLL  |o'vOL |06 |0'8Z  |0'G9  [0'Z¢  |o‘'Be  |0'9z  |oze

8'LslL  [g'o9L  |6'8¥L  |¥'2€1L  |0'9zk  |g'vLL [L'e0L  |9t6 |08 |2'89  |e4S  |8'sy  |v've |62z [olE

L1051 [9'ovL |90l [s0zL  [s‘oLL  [v'00L [¥'06  [v'08  [e0z  [€'09  [zos  [zov L'oc [0z [ooe

0221 |o'skL |6'80L |8'66  [2‘'06  |Lt8  [9'TL |s'€9  |v'vS  |¥'sy  |e'9e |22z |18l |o6Z

gvLL  |[z'90L |06 |8'68 |18  |s'eL  |¢'¢9  |2'26 |06y  [8ov  |L2e  |s'¥Z [g'9L |08z

WO Ul P peoT = N”mm mHB m”om N”Q o,”m@ omwm m” LS mﬂmv @”@m m”mm o”NN 0”3 0.2

Wo U spoddns UesNIEq UK - U 0's8 |8 |61L |v'S9 [8'8S |e'zs  |8'sh  [z'6e  |iz€ g9z |9'6L |I'EL  |09Z

: : 869 [6'¢9 1'8s  [e2¢  [sor  [Lov  [6%E \'6c  |e¢ez  [¥'2L 9741 [ose

219 |99 |vIs  [g'ov Ly |09 |60 |2z |90z |¥'sL |eoL  |ove

. ge " g6y |e'sv Loy |g9e  |Zle |2l [9'Ce L8l geL (1’6 (o]or4

— ¢ — oer |96 |L'se  |zve  |L2z |8'ec [8'6L 8'GlL 6'LL |62 022

gve  [ole |9z L've  [2'oz |2'LL 8'cl g0l |69 0Lz

86z [8'oz [8'cz  [80z  [6°L1 X4 6Ll 68 09 002

o'ce |r'oz  |6°LL gl 8zl z'olL L'l L'g 061

G'6l YLl z'sl o‘cl 80l L8 g9 ey 081

9L 8zl 0Ll 16 gl G's L'¢ 0L1

Y zzh (2oL e 9’2 1'9 ov |oe o9l

8'8 G €9 0'g 8¢ ¥4 051

L2 L9 L'g % L'e 0z ovl

6'v (% g'e Gz 9l ocl

6c z'e 9T 6l gl 0zl

Gz 0z gl 0} oLl

6l Gl L) L0 00}

0Lz [ooz [o61 [os1 [021 [091 [os) [oy) [og) [oz) [o11 [o0) [06 [os [ [o9 05 ov 0¢ 0z [wo]

[wo] AjeAnoadsal q Jo e yipim peoT y

zW/NX 0°L PEO| PUIM
xew ‘ = [iLETIE]
peoj Umu:n_._uw_v\::._._o::D ° E:_:_E:_wuo>_m._=:omvmr= s9|ljoid Wit 51 "xew "00z/1 =4 Uohospeq

LWO/NY 000. Wniujwne Aonses Jo sninpop

(,w2) *] endaul Jo sjuswow palinbai jo uoneujwialeqg

SCT 13

05/2008



HAGTMANN

19990} [2'8S10L |8'0596 [6°ZiL6 |6'7€98 02218 [0'6192 [LLLLZ |2'€099 [z'G609 |€°28GS |v'6L0S |¥'LiS |S'€90v |9'cese |9'zv0€ |1'6€Sz |2°1€02 |8°€CSL [6°GLOL |008
1'6528 |v'iv8s |o'ssys 92902 €099 |6°2/29 |G'688S |z'e6vS [8°00LS |¥'80iv |L9iey [r'czee |eiese |o'6ELE |9'9ovie |Zvsez (81961 |G'69GL |L°ZZLL [L'¥82 |0SL
97629 [6'v56S [1°269G [v'eges [9190G [6°€9sv [L'99vy [v'8olv [r'0s8€ [6°Ci6¢ [2'Size |viis62 26292 |6°18cz [2'v80C [s98sL [r'ssvL [0°L6LL |2€68 [g'GeS |00
9'svoy |z'l2vy  |6'S0zy |G'v8ee |z'cale |8 Lvse |v'ozee |1L'660€ [22/82 |£'9592 |o'sevz [9'cieg |£'266L |60L4L |G'6¥SL |2'8zel [8'90LL |¥'s88  |Lv99 [Lzvy |0G9
0'c/ee  [evize [9'csoe [62682 [Lzesz [vLiSz [2°0Lve [00Szz [£'680Z [9'8z6L [6°29.L [L7209L [¥ovvL [2'GezL [0'GzLL |€v96 [9'co8 [62v9 [LZ8y [vlze [009
o'cgse  |s'69zz  |09siz [9'zvoz |L'ezeL |9'Giel |L'zosL |2'88SL |z'civL |2'19¢L |z'evel [8'veLL |efizoL |8206 |e'v6. |6°089 [v29S5 |6‘esy  |vove |0'2z2 0SS
9'2z91  [1'osst 9Tyl [Leeel [9°z1eL [Lovel [9ZoLL [i1°ssoL [9°zooL [L'oe6 [9Tss |o'Gzz [s269 [o0z9 [szvs |o'sor [sz8e  [o'ole |szez [o'GsL [oos
62901 |0°210L 2996 [e'Gi6  |s'v98 |o'cie [8'z9s 6Lz [L199 |Z'019  |v¥'6SS  [g'80S  |2'26v  |8'90v |0'9ge  |L'soe  [e'vSe  |¥'eoz  |92sL 210l oSy
evL.  [o'829 [62v9 [1°209 [vLzs [z'ses [o'00s [evov [9'sey [6'zee  [Lz6e  [vlee [z'e8z [oosz  [eviz [9'szL [eerl  [LzoL ¥z [oov

6'829 |8'66G [L'79s |9'6ZG |S96¥ [v'eor |cocy |zu6€  |L'P9E  |0°lee  [626C |8'%9Z [Llez  |9'86L |S'S9L  [v'zel €66 [2'99  |oee

8185 |Z1SG |s‘ozs |6'68v |c€6SP [L'8Zv |L'86E |v19¢ |8'9ee |Z'90€ |9'Gze |o'svz |eviz  |l'€8L  |L'esk  |s'zzr |6'16  [219  |ose

8'80S |s‘08y |e€zSy |O'vey |L'see  |sL9¢ |z'6ee  |6‘0LE  [LZ8¢ |¥'vSz  |L'9zz  |6'26L |9'69L [€UvL  |L'EbL  |8v8  |S'9S  |oLE

9'89y |9'zky  |9'9Ly  |G'06E  |S'v9E  [g'gee  |v'zie  |v98z  [v'09z |e'vez  |e'goz  |e'zgL  |z'9sk  [zoer  |L'voL  |L'82  [L'zs  |09g

190y [8zee [6'8se [o'see [otie [1z82 [2'eoz [e'6cz  [eGie  [¥16L  [sz9L  [9'evL [|9'6LL  [1'G6 8'L. |62y |ose

6'7/.¢ |6'05e |0'62e |L20€ |L'S8Z [2'e9z  |efvz  |e'6lz  |¥i6L  |S'SZL [s'eSsL |9'keL  |2'60L  [2/8 8'69 |6'cy  |ovE

6'0cc [8‘00c [8'08z |09z |9‘0ve |9'0zz |s‘00z |s08L  |¥'09L [vOVL  |€0zL  |€00L |Z‘08 Z'09 [L'oF |oge

9'z6c |z |0'9sz |l'i€2  |¥'6lz  [LLOz  |6'T8L  |9v9L  [e9ovlL  |o'szL  [Z'60L |¥L6 L'eL 6vS |99 |ozE

v'eve L2z |19tz |s'66L  |6Z8L [2'99L  |9'6vL  |o'cel  |v'9LL  |2'66 L'e8 G'99 66y |z'ce  |ole

o'9zz |60tz [6'g6L [8‘08L [2'g9L [zogL [o'sel  [sozL  [s'soL  [¥06 €6/ €09 Zsy  [1'oe  [ooe

G'06L |69ZL [e'€9lL |Z'6¥L  |L'9gL  |G'ZZL  |6'80L |¢'G6 118 0'89 ¥'vS g'ov 2Lz |06Z

G'1ZL |65 |ozvL  |8'vEL  |szgL  |€0LL  |0'86 8'G8 G'eL €19 0'6Y 89 |s'vz |08z

8'zvl  |8‘1eL  [8'0zL  |8'60L |6°86 6'/8 6°9. 6'G9 6'7S 6y oce |o'cz |olz

Wwo ut ppim peot = e g'/zL 2211|6201 |L'86 €88 G'8. 1'89 8'8S 0'6¥ Z'6¢ v'6z |96l |09z

wo ur spoddns ussmjeq souelsIq = Y 9v0L [6'G6 Z'/8 6’8/ 8'69 0'19 €CS 9'cy 6'v€ Z9z |¥'21 Josz

_ 9'z6 6'78 V2L ¥'69 1'19 0'vS c'oy 9's¢ 6'0¢ L'ez  |¥'sL  |ove

o ee _ LY. 6'29 119 £'7G GV L'ov 6€E z'le v'oz |9'cL  |ogz

— & — ¥'G9 ¥'6G G'eg G'lY 9Ly 1'G L'62 8'cz 8L 611 |oZZ

L'1G G'ov £y z'9¢ 0'Le 8'GZ 1'02 g6l |g'oL  |oiz

9'vy Zor 1'GE gle 8'0z 44 6°L1 v'el |68 002

v've 9'0¢ 8'9z 0'cz L6l £'Gl G |22 061

£'62 0'9zZ 8'ze G'6l €9l o€l 8'6 G'9 08l

6'12 z6l v'ol L€l 0Ll z'8 G'g 0Ll

4 el |oar  rer ¥ 16 69 |9v |09l

zcl €1l v'6 G, LS 8'c 0S1

L0L z'6 L'l L9 9y L'e ovl

vl 1‘9 6'v L€ Gz o€l

8'g 8y 6'c 6C 6l ozl

L' 0'c A Gl oLl

8z A4 L'l L) 001

0L [o0z [o61 [osL [ [ooL [osL [ovL [ogL [ozL [oLL [ooL [06 [ [ [09 0S oy 0¢ 0z [wo]
[wo] AjeAnoadsal q Jo e yipim peoT y

peoj| pamnquisip Ajuwuojiun « sajijoid pajesedas Ajjeway

W/NX 0} PeO| PUIpy
wuw G| "xew ‘00¢/l = 4 uonoaleq

2WO/N3 0002 winiuiwine Ayonsed Jo sninpojy

(,w12) X| enaul jo sjuswow pasinbai jo uoneuIWIBIR]

05/2008

SCT

14



0°00002 [9°2¥061 |2'S608L (6°CLLL [S'06L9L |L'BECSL [2°G82YL |€°EEEEL |0°LBETL [9°82YLL |2'9L¥0L [8°€CS6 [V L2G8 |0'6L9L (L9999 |6CYL6 |6°L9.F [S°608E |L°2G8C |8'¥06L |008
G'6vvSlL [8'€LivL |L'8L6EL |P2reel [8°00G2) |L'LLLLL [#'GEOLL [2'6620L |0'V9S6 [€'8288 |9'2608 |6°9S€. (21299 |G'G88S [8'6YLS [9°290L |G'8.9€ [82v6C |L°202Z |v'LiVL |0SGL

9'€Z/LLL |¥'G9LLL (120901 [8°8P00L [9°0676 |€°CE68 |0'v.EQ |8°GL8L |(G2GZ. (26699 [0'LPL9 |L'28SS |¥'v20S |L'99vy |6°L06E€ |[V'6SES (€162 |L'€€ge |8'V.L9L |S'9LLL |00L
L'91/8 |L°L0€8 [0'988Z |0'L/pZ |6°GS0. [6°0¥99 [8'GZZ9 |8°0L8S [L'GBES |9'086¥ |9'G9SY |S'0GLy |G'SELE |p'0CZEE |b'GO6Z |G'¥86E |€°'G/0C [2°099L |Z'spel [L‘0E8 [0S9

1'82€9 |8'9209 [¥'GzLS |L'¥vevS |8°CelS ([vlz8y |L'0CSy |8'8lev [vZLeE |L'9L9E |L'viee |v'ELOE |L'cLlZ [L0Lve |v'60LZ |6'C68C (190Gl |v'GOZL |0'¥06 [L209 (009
L'89vy |€'sSey [S'2vOv |8'628€ |0°ZL9E [€'vOvE |G'L6LE |2'8/6C [0°99/2 |2'€SSC |p'Ovee |Z/zlz |6'VL6L |L20LL |v'68¥L |9'COC [8°€90L [L'LG8 |€'8€9 |S'Sey  [0SS

8°160€ |¥'906¢ |L'19/Z |8'SL9Z |(S0Lve |L'GZeZ |8'6LLC |S'¥EOZ [2'688L |6°€viL [S'86GL |2'€SvL [6°Z0€L [9°29LL |€°ZL0L [L'GeEL [9'92L [|€'1L8S [0°9er (9062 |00S
€200C |6'906L [9°LL8L |Z'9LLL |6°029L |G'GeSL |Z'otvl [8'veEElL |G'6ECL |LvvLlL [8'8¥0L |G'€S6  [L'8S8  [8'29. |¥'299 [€'Gl6  [2'9/v  |¥'L8E  [0'982C [L06L |0SY

SCT 15

G'06LL [0'LELL [P'LLOL |6°LLOL [¥'2G6 |6'C68 |€'€€8 [8'€LL |€'WLL |8'VS9 |2'G6S  |L'6E€S |29y |L9Lv |¥'LLS  |9°.6¢ |L'8eZ  |9'8/L [0'6LL [0O¥
0'ceolL |2'896 |¥'¥L6 [L'098 [6'908 [L'€SL |€'669 |G'S¥9 |LL6G [6°2€S [L'P8Y |€'0€¥ |G'9L€ |¥OLG |0'69Z [¢'GlZ  [v'L9L [9°Z0L |06€
Z'wee  |L'Ti8 [e'ves |L'SL.  |2lzr [8'829 |€'0€9 (818G |€'eeS  [8'v8Y  [¢'9ev |6'28€ |p'6EE  |V'GOY |v'eve  [6°€6L V'GPl |0°26 |08E
v'¥8L |80v. |2'269 |2'€S9 [L'0L9 |G'99G |6'Ce¢S |€'6Lv |8'GEv |ZeeE [9'8¥E |0'G0E  |€'8Lv |62l |€'WLL [L0EL (248 |0l€
0'c0L |6'€99 |6'P29 |8'S8S [8OvS |L°20G |9'89F [9'62y |G'06E  |S'LSE€  [v'Zle |v'elg  |6vi€ (€GBl |2'9SL  [2ZLL [L'8L  |09¢

Z'e6S [€'89S |v'eCS |G'88F [9'€Sy |L'8L¥ |8'¢8E [6'8¥E |0'VLE [L'6LC |Z'¥v¥Z |0'GEE [SvZL  |9'6EL  |L'¥OL 869  [0SGE
Z'ges L6y [L'99F  [o'Sev  |6'€OV  |6'CLE  |8°LvE  [L'0LE  [9'6.C [9'8PC |G'LLe  |€'86C |P'SSL  [€vZL  [2'€6 129 |ovE
'Ly |9°€ly  [0'98€ |G'8GE  |6'0e€E  [e€'€0€ |2'GLZ  [g'8ve  |9'02Z  |0'e6L  [L'v9Z  |6'2€L  [€OLL |28 L'GG  |oee
L‘'o6e |19 [e'LvE |0°ZLE |9z6C [2'89Z |8'tve |¥'BlZ  |0'GEL  |2°0LL L'vee |6°lel (G616 L'eL |8'8y |0CE
L'zze  |9'00¢  [g'6l2  |22GZ  |Z'9gg  [L'viz  |e'e6l  |8'LLL  [€'osi 1’90 |¥'Z0L  |6'G8 ¥'v9 |62y [0LE

G'z8c |L'€9z |8'¥¥Z |0'9¢¢ |20z |€'88L [G'69L [L'0GL |8'LEL [808L [Z'V6 €'G. G'9s (L€ |00€E
z'occ  [8'cle  |€'.6L  |6°08L [S'¥OL  |o'sPL  |9°LeEL  |L'GLL  |6°2GL (228 8'69 g6y |6cc  [06C
L‘00z |8's8L [S'LzL  |2'ZGL  |6'evL  [9'8ZL  |€'wLL  [0°00L [2ZEL  |G'LL 2'.S 6cy |9'8C |08C
9'09L [e'8vL |6'GEL  |9'€CL  |Z'LLL  |6'86 G'o8 9'gLL  [819 v'6v L'Le  |L'v2 |02
Wwid ut yipim peo| = e L'gelL  |G'Z¢L  [6'9LL  |€'90L  |9'S6 0's8 vyl 020l L'eS K44 6l |€le |09z

05/2008

wo ul spoddns usemjaq souessiq = Y 0'60L |6°66 8°06 218 L2 9'e€9 2'/8 v'sy €'o¢e Z'lz |28l |0Se
9'c6 6'v8 V2L ¥'69 219 0'vS L'y 9'ge 6°0¢ L'ec  |¥'sL  |ove

2 g I L'yl 6°29 119 €98 S'ly 629 6'ce g'le ¥v'oc |9l |oeg
— % — ¥'59 ¥'6S G'eg G'ly 9Ly €'cs L'62 8'¢ce 8LL |6°kL |ozZ
218 S'ov €'ly 2'9¢e v'ey 8'se 2'0¢2 G'sL |0l [ole

9'vy z'oy L'se gle 1'Ge €'ce 6°LL v'eL  |6'8 00¢
v've 9'0¢ 8'9¢C L'6C L'6L €'l Sl |22 061
£'6e 0'9C 8'ce r'ee €9l o€l 8'6 G'9 081
6'lc Z'6L 9'glL L'el 0'LL Z'8 G's 01

u €8l 0'9L 9'vlL vl L'6 6'9 9'y 091
A’ €Ll v'6 G’/ LG 8¢ 0s1

L'0L z'6 L'l L9 9'v L'e ol

v'L L9 6'v L€ 4 ocl

8's 8'y 6'c 6'C 6'l 0cl
L'€ 0'c A4 Gl oLl
8C 2¢ 2 Ll 00}

oLz ooz [061 [og) [021 [091 [P [ov) [og1 [oz) [o11 [o01 [o6 [os [0z [09 0§ ov 0¢g 0z
[wo] Ajaaioadsal q Jo e yipim peo| [wo]
y
JWNY 0L peo| puip
wuw g "xew ‘Q0g/l = § uoiodYeQ 2WO/NX 0002 Wniulwn|y [NPON-3

peoj painguisip Ajuojiun « wniuiwnje jo Ajal1us apew sa|ijoid
(,w2) | e1j4auUI Jo sjuswow palinbai jo uoneuIwLId)dQ






