C€ fischer=

DECLARATION OF PERFORMANCE . . .
innovative solutions

DoP: @54
for fischer Power-Fast screws and fischer construcmews (Screws for use in timber constructiohEN

1. Unique identification code of the product-typeoP: @54
2. Intended use/esFor connections in load bearing timber constructieor for fixing of thermal insulation on rafters

3. Manufacturerfischerwerke GmbH & Co. KG, Klaus-Fischer-Stra@178 Waldachtal, Germany

4. Authorised representative:

5. System/s of AVCB:

6. European Assessment Documei¥D13011800-0603
European Technical Assessmdfit:A11/ 0027 201901-02
Technical Assessment Bo@®fA-Danmark A/S

Notified body/ies:1343 t MPA Darmstadt

7. Declared performance/s:

Mechanical resistance and stability (BWR $pfety in use (BWR 4)

Tensile strength Characteristic valugn

Screws made of carbon steel
Screw d = 3,0 mm: 2,7 kN
Screw d = 3,5 mm: 3,7 kN
Screw d = 4,0 mm: 4,8 kN
Screw d = 4,5 mm: 6,0 kN
Screw d = 5,0 mm: 7KN
Screw d = 6,0 mm: 10,7 kN
Screw d = 8,0 mm: 19,1 kN
Screw d = 10,0 mm: 29,8 kN
Screw d = 12,0 mm: 32,7 kN

Screws made of stainless steel
Screw d = 3,0 mm: 1,6 kN
Screw d = 3,5 mm: 2,1 kN
Screw d =4,0 mm: 2,8 kN
Screw d = 4,5 mm: 3,5 kN
Screw d =5,0 mm: 4,3 kN
Screw d = 6,0 mm: 6,2 kN
Screw d = 8,0 mm: 13,0 kN

Insertion moment Ratio of the characteristic torsional strength to the mean insertmoment:
ftor,k/ Rtor,meanf 1,5

Torsional strength Characteristic valug: £

Screws madef carbon steel
Screw d =3,0 mm: 1,3 Nm
Screw d = 3,5 mm: 2,0 Nm
Screw d = 4,0 mm: 3,0 Nm
Screw d = 4,5 mm: 4,3 Nm
Screw d =5,0 mm: 6,0 Nm
Screw d = 6,0 mm: 9,5 Nm
Screw d = 8,0 mm: 25,0 Nm
Screw d = 10,0 mm: 40,0 Nm
Screw d = 12,0 mm: 55,0 Nm




Screws made of stainless steel
Screw d = 3,0 mm
Screw d = 3,5 mm
Screw d = 4,0 mm
Screw d =4,5mm
Screw d =5,0 mm
Screw d = 6,0 mm
Screw d = 8,0 mm

Safety in case of fire (BWR 2)

X Reaction to fire Anchorages satisfy requirements for Class A 1

Sustainable use of natural resources (BWR 7 NPD

8. Appropriate Technical Documentation and/or Specifihfieal Documentation:--

The performance of the product identified above is @mformity with the set of declared performance/ghis declaration of
performance is issued, in accordance with Regulation KELB05/2011, under the sole responsibility of the mfatturer
identified above

Signed for and on behalf of the manufacturer by:

Andreas Bucher, Dipl.-Ing. Wolfgang Hengesbaph;IByg., Dipl.-Wirtsch.-Ing.

N4 %W L V. W Y/\_?M

Tumlingen2019-01-09

- This DoP has been prepared in different langualpesase there is a dispute on the interpretation the ergliersion shall always
prevail

- The Appendix includes voluntary and complementaryrin&gion in English language exceeding the (language-akyispecified)
legal requirements.
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FRQVWUXFWLRQ SURGUHZYV

SBURGXFW IDPLO\ WR 6AKHUHKY IRU XVH LQ WLPEHU FRQVWU
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7KLV (XURSHDQ 7HFKQSBDKWYV LQFOXGLQJ DQQH[HV ZKLF
$VVHVVPHQW FRQWDIMWW Rl WKH GRFXPHQW

7KLV (XURSHDQ 7HFKRURBEDQ $VVHPAXPHDW G($' QR ($'
$VVHVVPHQW LV LVVXHG LQ 36FUHZV IRU WLPEHU FRQ\
DFFRUGDQFH ZLWK
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DQG H[SLU\ RQ




3DJH RI Rl (xURSEBEVF i ouow arvemss RO

7UDQVODWLRQV RI WKLV (XURSHDQ 7HFKQLFDO $VVHVVPHQW LQ
RWKHU ODQJXDJHV VKDOO IXO0O\ FRUUHVSRQG WR WKH RULJLQDO
LVVXHG GRFXPHQW DQG VKRXOG EH LGHQWLILHG DV VXFK

&RPPXQLFDWLRQ RI WKLV (XURSHDQ 7HFKQLFDO
$VVHVVPHQW LQFOXGLQJ WUDQVPLVVLRQ E\ HOHFWURQLF
PHDQV VKDOO FHHS\VQHGXOWXKHHFRQILGHQWLDO

$QQH[ HV UHIHUUHG WR DERYH +RZHYHU SDUWLDO
UHSURGXFWLRQ PD\ EH PDGH ZLWK WKH ZULWWHQ FRQVHQW RI
WKH LVVXLQJ 7HFKQLFDO $VVHVVPHQW %RG\ $Q\ SDUWLDO
UHSURGXFWLRQ KDV WR EH LGHQWLILHG DV VXFK



3DJH RI Rl (xURSEBEVFIEouow arvemss RO

,, 63(&,),& 3$57 2) 7+( JXUWKHUPRUH 3ILVFKHU 3RZHU )DVW
(8523(S1 7(&+1,&8/ \?VIKHPIFI)_[LQPJPRI ;HPDE)NQ(L;QV;(;)DF\)NDL\R%O\FQ
$66(660(17 Y
/THFKQLFDO GHVFULSWLRQwWH® YBSRIWD PL $rRrRc EDVHG s
LQWHQGHG XVH SDQHOYV WUDQGU 2268 %D QG X

ODPLQDWHG WLPEHU VKDOO RQO\ EF
7THFKQLFDO GHVFULSWLRQ RI WKH BOURHZXKWDG 7KH IROORZLQJ ZRRG |
3]LVFKHU 3RZHU )DVW ™ DQG ®*ILVFKMVUHRERQVWUXFWLRQ VFUHZV’

DUH VHOI WDSSLQJ VFUHZV WR EH X3(0A\@RIREG WERRIYG VOV UXR WX UHRU (7
3ILVFKHU 3RZHU )DVW’" VFUHZV VKD @D UBH FMOKHERDE IGD RVRIWGDQJ WR (1
SDUW RU RYHU WKH IX0O0 OHQIJWKUEHYWKEBUsWBQY® VWKRMMLE® Q7\SH
VFUHZV" VKDOO EH WKUHDGHG RYHUDPFRDGW QRI WK H1 O H RUN (K $ 7 KH
VFUHZV VKDOO EH SURGXFHG IURP )EBUERRDV HMFOF ZUE HQURWR (1
QRPLQDO GLDPHWHUV RI PP WR (7¢ PRPQRRSPWRBWIJ Pii
VWDLQOHVV VWHHO ZLUH IRU QRP L QDHP 1§ WPEHMOHIHIEURS DUFVARUMH-RD J W R

PP 7KH PDWH WIDROQ VRSIHW KIHL DV D L @RMIMY AVRRIMEHODQHOV DFFRUGLQJ W
VFUHZV LV GHSRVLWHG ZLWK (7% 'DQP®M® FURNVHODPLQDWHG WLP
FRUURVLRQ SURWHFWLRQ LV UHTXLYHG WKH PDWHULDO RU FRDWLQJ
VKDOO EH GHFODUHG LQ DFFRUGD/@PH QDWHG WHOIH Wb OXRYEDHUWD FFR U
VSHFLILFDWLRQ JLYHQ LQ $QQH[ $ RRUL(7$

(QILQHHUHG ZRRG SURGXFWYV DFFF

*HRPHWU\ DQG ODWHULDO (7$ RI WKH SURGXFW LQFOXGHV SU
7KH QRPLQDO GLDPHWHU RXWHU WKEHDYE GILWRISWHQJI V& WHDY/o @V i \B UF
EH OHVV WKDQ PP DQG VKDOO QRMKHH*@QHQWWQJHW@[R@G SURGXFW
PP 7KH RYHUDOO OHQJWK / RI VF H V. WK

PP DQG VKDOO QRW EH JUHDWH% FPZQ’?]S %ﬁﬁﬁSUEUGHU%@GO'Eg\
GLPHQVLRQV DUH JLYHQ LQ $QQH] c}HHL QHU WKUHDG GLDPHYV

TKH UDWLR RI LooHu wkuHDe o EFERWH WRRGWE G RRoA wic

GLDPHWHWDQRJHV TURP VKDOO EH GULYHQ LQWR KDUGZRRCG

7KH VFUHZV DUH WKUHDGHG, RiHU' B FLRTBY P oY PRFRUGLQI W

AG "L'H AG 7KH VFUHZV DUH XQWBQGHW LWE HEU F
IRU ZKLFK UHTXLUHPHQWY |IRU PHFI
7KH OHDG S GLVWDQFH EHWZHHQ WWRHL.®&VMWKF BHQW WXUHMD EQOD/GNMN) W

UDQJHV IURP  AG WR  AG SHTXLUHPHQWV DQG RI 5HIXODW
IXOILOOHG

1R EUHDNLQJ Rl VFUHZV VKDOO EH REVHUYHG DW HQG DQIOH

D RI OHVV WKDQ GHIUHHV )RUP 53 C GLPHOW ZDMKQ LG

:DVKHUV PXVW EH PDGH RI VWHH

7KH PDWHULDO VSHFLILFDWLRQ R %\‘é(B’%HR\}LW(gﬂ?IV\O'(/RHQE)IJQ_'daH\ﬁYX/@HBV

VFUHZV LV GHSRVLWHG ZLWK (7$ MW HU LV W L D PLRADIGH ¥ TR UWIKQA) \FF
VLJ(EMELDSDFLWLHV VKDOO EH GHU
6SHFLILFDWLRQ RI WKH lF@é!\bH WG XVHEERUGDOFH zLw
DFFRUGDQAH XESUWKLMWMKEOH §$SURSULDWH QDWLRQDO FRGH H
7KH VFUHZV DUH XVHG IRU FRQQHFWIDR@EM QD OREPGL ERIQPHQWDO  FR
WLPEHU VWUXFWXUHV EHWZHHQ PSI-UHEA—LU/\LRR}IV\DW(DWPWEREBGLQJ VLW
VRIWZRRG DQG KDUGZRRG )XUWKHUPRUH DOO NLQGV
SURFHVVHG WLREHVRWZRRRENYQ 6 KKUcYR®REZY D UH LQWHQGHG IRU XV
ZHOO VXFK DV GOWHBEGEDP IFURW M W MMWHPWIHGRU TXDVL VWDWLF ORD!

WLPEHU ODPLQDWHG YHQHHU OXPI%IR%J| ]\(IQPFLQIQBV\‘)QéFK&BﬂES'—bL{JVH IRU

ZRRG EDVHG SDQHOV RU VWHHO Y EMHFW WR WKH GU\ LQWHUQDO



3DJH RI Rl (xURSEBEW i ouow arvemss RO

VHUYLFH FODVVHV DQG RI (1 (XURFRGH

7KH VFUHZV PDGH RI VWDLQOHVV VWHHO PHHW WKH
UHTXLUHPHQWYV RI (XURFRGH (1 IRU

XVH LQ VWUXFWXUHY VXEMHFW WR WKH ZHW FRQGLWLRQV GHILQHG D\
VHUYLFH FODVYV

7KH VFRSH RI WKH VFUHZV UHJDUGLQJ UHVLVWDQFH WR
FRUURVLRQ VKDOO EH GHILQHG DFFRUGLQJ WR QDWLRQDO
SURYLVLRQV WKDWNDODOWRLR QVKIHWIH FRQVLGHULQJ
HQYLURQPHQWDO FRQGLWLRQV

7KH SURYLVLRQV PDGH LQ WKLV (XURSHDQ 7HFKQLFDO
$VVHVVPHQW DUH EDVHG RQ DQ DVVXPHG LQWHQGHG ZRUNLQJ
OLIH RI WKH VFUHZV Rl \HDUYV

7KH LQGLFDWLRQV JLYHQ RQ WKH ZRUNLQJ OLIH FDQQRW EH
LQWHUSUHWHG DV D JXDUDQWHH JLYHQ E\ WKH SURGXFHU RU
$VVHVVPHQW %RG\ EXW DUH WR EH UHJDUGHG RQO\ DV D
PHDQV IRU FKRRVLQJ WKH ULJKW SURGXFWV LQ UHODWLRQ WR WKH
H[SHFWHG HFRQRPLFDOO\ UHDVRQDEOH ZRUNLQJ OLIH RI WKH
ZRUNYV
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SHUIRUPDQFH RI Q&H IBWHIGHHAEWHYD WR WKH PHWKRGV XVH

&KDUDFWHULVWLF $VVHVVPHQW RI FKDUDFWHULVWLF

OHFKDQLFDO UHVLVWDQFH DQG VWDELOLW\ % :5

THQVLOH VWUHQJWK &KDUDFWHULMWNLF YDOXH |
6FUHZYVY PDGH IURP FDUERQ VWHBHWOHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZV IURP VWDLQOHVV VWHHEUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
6FUHZ G PP N1
,QVHUWLRQ PRPHQW 5DWLR RI WKHWRDW RBH

PHDQ LQVHUWLRQ PRPHQW
wru WRruU PhDO

7TRUVLRQDO VWUHQJWK &KDUDFWHUWRMWLFE YDOXH |
6FUHZV IURP FDUERQ VWHHO 6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZV IURP VWDLQOHVV VWHHEGEUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6FUHZ G PP 1P
6DIHW\ LQ FDVH RI ILUH %:5
S5HDFWLRQ WR ILUH 7KH VFUHZV DUH PDGH IURP VW

(XURFODNV@ BFFRUGDQFH ZLWK (1
&RPPLVVLRQ '"HOHJDWHG 5HIJXODW
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Appendix 6 / 41

&KDUDFWHULVWLF $VVHVVPHQW RI FKDUDFWHULVWLF

6 XVWDLQDEOH XVH RI QDWXUDR3HWHNRYPPRVH®BYVHVVHG

*HQHUDO DVSHFWY UHODWHG7WR WKH ISHW | KODKFBPIQAHH®I DVVHYV

WKH SURGXFW VDWLVIDFWRU\ GXUDELOLW\ DQG \
LQ WLPEHU VWUXFWXUHV XVLQJ
GHVFULEHG LQ (XURFRGH DQC

FRQGLWLRQV GHILQHG E\ VHUYLFF

,GHQWLILFDWLRQ 6HH $QQH[ $

6HH DGGLWLRQDO LQIRUPDWLRQ LQ VHFWLRQ +

,Q DGGLWLRQ FOB XWKH VBHFRWIEQJ WR GDQJHURXV HFEEVQN B Q BHHN FHR @ WIHEGWRAMKGHW K T X X UR B H (
WR WKH SURGXFWV IDOOLQJ ZLWKHQ Q V0W MRROTHN LHR @ INGLEX Q D BIRLRIQM® XY & BRGRLVQ ROV U DMPLR U G H L
SURYLVLRQV RI WG EZRWVVEHIK WD R BRQWNKHYMHEHT®VYR WR EH FRPSOLHG ZLWK ZKHQ DQG ZKHL
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OHFKDQLFDO UHVLVWDQFH DQG VWQEIDHARUGLQJIO\ IRU VFUHZV LC

7KH ORDG FDUU\LL(D\PIEISK)IHUV\BLH-Z\HIUR)DVW DQLG ~ G -

SILVFKHU FRQVWUXFWLRQ VFUHZV’ DKJM_D_ST;EE_F—D—E%IQWR WKH ZRRG
EDVHG PDWHULDOV PHQWLRQHG LQ SDUDJUDSK HYHQ WKRXJK WKH
WHUP WLPEHU KDV EHHQ XVHG LQ WKHUIRQORZLQJ

7KH FKDUDFWHULVWLF ODWHUDO ORW®BG FHORMBEWHEDEWYEFEWHRE B & Ry
FKDUDFWHULVWLF D[LDO ZLWKGUDZDO FFPWHH \WHKHUNDR GLQREWHY >
3RZHU )DVW’" DQG 3ILVFKHU FRQVWW®PXFRQRH EHWZHH QVEluWZ DLV D
VKRXOG EH XVHG IRU GHVLJQV LQ DFFRUGDQFH ZLWK (XURFRGH
RU DQ DSSURSULDWH QDWLRQDO FRAKH HPEHGGLQJ VWUHQJWK IRU V
SODQH VXUIDFH Rl FURVV ODPLQD
SRLQWVLGH SHGQRHWWUDNW WKQ DBI@KR G KS DOWORHX EWWEZAHHHQ VFUHZ DLW DQS
| AG ZKHUH G LV WKH RXWHU WKUHIP® \GE B FRHDVO X GRD WHKGI N\URRPHZ )R U

WKH IL[LQJ RI UDIWHUV SRLQW VLGH SHQHWUDWLRQ PXVW EH DW OHLI
PP"y! PP . G

(7$1V IRU VWUXFWXUDO PHPEHUV PD\ IT:-|H FRQVLGHUHG LI

DSSOLFDEOH
G RXWHU WKUHDG GLDPHWHU >F

JRU ZRRG EDVHG SDQHOV WKH UHOHYDQW (7$V PXVW EH
FRQVLGHWH G LXGILFDEOH 7KH HPEHGGLQJ VWWHQQ JVWKKH | 8 0 D\(Q
FURVV ODPLQDWHG WLPEHU VKR
/IDWHUDO ORDG FDUU\LQJ FDSDFLW\ WLPEHU EDVHG RQ GWKMVE KD IRD PV
7KH FKDUDFWHULVWLF ODWHUDO OR DIGUFHIOWHMD Q W F DVKDH- D\WQV G H 3 EIHWF XHH
3RZHU )DVW" DQG ®ILVFKHU FRQVWU XWWH RXWHUHAZV{HVF VKRX & IEGHOW C
EH FDOFXODWHG DFFRUGLQJ WR (1 (XURFRGH
XVLQJ WKH RXWHU WKUHDG GLDPHWHRAKHGGDV HFKH. R ARU QD IOHGA. D W H W B (
RI WKH VFUHZ RRH EFREWWKHEXYREH HIWFRWVEDHEHD[LY DQG SDUDOOHO \
FRQVLGHUHG ODPLQDWHG WLPEHU

7KH FKDUDFWHULVWLF \LHOG PRPHQW[ VK& @ Pwitc DD D¥OPYSHE | WR P
6FUHZV IURP FDUERQ_VWHHO IRU B¢ ijf)DUVDFﬁ‘Vd*gBéVWLF D[LDO ZLV

PP 3RZH w SILVFKHU FRQ\

A A vx%l ggg VRIWZRRG& RQ G DN KK DAHH
Ovn A 1 PP AG o) FEEP WHG WLPEHU VRIWZRRG I
6FUHZV IURP FDUERQ VWHHO IRU RPN c ODPLRPWHG YHQHHU OXPE
0\ n A 1 PP8 A G EdiHFK@ RU FURVV ODPLQDWHG WLF

D f WR WKH JUDLQ RU LQ (JJH

6FUHZV IURP VWDWQOHWV \GNHHOPP DW D DQJOHfRWR WKH SDQHO

0\ n A 1 PP8 AG Fpld® DWHG IURP

6FUHZV IURP VWDLQOHVV VWHHO IRU G PP

0\ A 1PPs AG SHPPR i orNo @ —Lﬁz G ° >1@
ZKHUH

G RXWHU WKUHDG GLDPHWHU >PPp@KHUH

7KH HPEHGGLQJ VWUHQJWK IRU VFUH%E\PELQ Fg FV\%/}H élﬁyﬂ
DUUDQJHG DW DQ DQJOH EHWZHHQ VFU |_[|IJ VEUH;

GLUHFWDRQ ffLV

-~y G Forinclined screws: ,, Q 'O P Q
e n >1 PP3@
FRV VIDQ D N WRU WDNLQJ LQWR DFF|
EHWZHHQ VFUHZ D[LVY DQG J
N |RU Df "f

Ny PIRU T 7 f
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MRLQWHG EHDPV RU FROXPC
WKHUPDO LQVXOIDWLRQ PDWE
Iop N &KDUDFWHULVWLF ZLWKGUDZDO SDUDPHWHU >1 PPO@

IRU WLPEHU PHPEHUYV +HDG SXOO WKURXJK FDSDFLW\
VFUHZ G RPN 11 PPO 7KH FKDUDFWHULVWLF KHDG SXO(
VFUHZ G RPN 11 PPO 3RZHU )DVW™ DQG 3ILVFKHU FRQV\
VFUHZ G RPN 11 PPO FDOFXODWHG DFFRUGLQJ WR (1
VFUHZ G RPN 11 PP& 5 .

VFUHZ G RPn 11 PP& b 5N HI KHHGé%” G - >l@
VFUHZ G RPN 11 PPO

VEUHZ G - RPn 1 PP ZKHUH

)opsn FKDUDFWHULVWLF KHDG SX
IRU (JJHU (XURVWUDQG 26% 723 ZLWMKH FRQQHFWIDRQ PW R QVE

PLQLPXP WKLENQHVV W PP JUDLQ >1@
VEUHZ PP " G PP Qi HITHFWLYH QXPEHU RI VFUH
D[ N 1 PPo I
G 2XWHU WKUHDG GLDPHWHU >PP@ For inclined screws: Q ‘q P Q
; 3RLQW VLGH SHOHWUDWLRQ OHQJWK R| H
HI
SDUW DFFRUGLQJ WR (1 >pPp H'BRLES ZERREYp2zD0 Fr

$QJOH EHWZHHQ JUDLQ DQG VFlype '] 9%% WHULVWLF KHDG SX

&KDUDFWHULVWLF GHQVLW\ >NLP/H@ X VEUHZ K.

WKH DVVXPHG FKDUDFWHULVWLE GH@Y T Q

HIFHHG NJ P W ~ GHQVLWA
EDVHG SDQHONJ Pii

JRU VFUHZV D U U D@IIGH> EXI-Q/GEI—UBIQ_@VKDQK DEFWHULVWLFSIODHD® FEEWB0 MK
JUDLQ GLUHFWLRQ RWIOHH WM QLRI ® WKY GH' PHWHURQQHER ILRQN ZL\

SHQHWUDWLRQ OHQJWK LV ZLWK ZRRG EDVHG SDQHOV ZLWK

£ O

"wie PLQ BG VAG

&KDUDFWHULVWLFSOHD® W B0 MK
JRU VFUHZV SHQHWUDWLQJ PRUH WKBQGRGH DPMHWW RI FBRVY GRQQ
ODPLQDWHG WLPEHU WKH GLIIHUHQWLOBWWU D FD VZ IEMKWRNRHQEDYW R S
DFFRXQW SURSRUWLRQDOO\ PP

IKHDGN 1 PP6
7KH D[LDO ZLWKGUDZDO FDSDFLW\ LV OLPLWHG E\ WKH KHD
WKURXJK FDSDFLWMN YU MEHNVK HRQ W KHK PRV HULVWLE KHD

FRQQHFWLRQV ZLWK Z
YRU D[LDOO\ ORDMGHEBVVRQHZYHWH W KHTM pdP”P DQRG P
IRUFH LV SDUDOOHO WR WKH VFUHZ birew WRFUXOHV LQ (1

VKRXOG EH DSSOLHG 6FUHZV LQ FRQQHFWLRQV ZLWK

JRU LQFOLQHG VFUHZV LQ WLPEHU K\'N;\%%Ds VV@%H\%%%E%@%&W%P@

VKHDU FRQQHFWLRQV ZKHUH WKH Vk |¥N / ,t% U5 o

DQJOWDE f EHWZHHQ WKH VKHDU Sogﬁ*l_fﬁi\p{&g WEHVFUHZ

D[LV WKH HIIHFWLYH QXPERNO®I EWFURZV™TO

GHWHUPLQHG DV IROORZYV 7KH KHDG G(L\DKPHOWOH B HGJ U HD WHIHRIJ\F
LV WKH VPRRWK VKDQN RU WKH .

JRU RQH URZ RI Q VFUHZV SDUDOOH®DNR PMKHU IORPIG: RWHDH; RRD® W K
FDUU\LQJ FDSDFLW\ VKRXOG EH FDOFXODWHG XVLQJ WKH HIIHFWLYH
QXPEHU RI lDVAKHQHUV Q 2XWHU GLDPHWHW RI ZDVIRPHUV VG

FRQVLGHUHG

X000
XOO Wk
RRG EDVH(
P

G S
G S

A ' ~
mQ 0P Q Q 7KH PLQLPXP WKLFNQHVV RI ZRRG
WKH FODXVH PXVW EH REVHUY
DQG Q LV WKH QXPEHU RI LQFOLQHG VFUHZV LQ D U URVYV
F

G
SDLUV RI VFUHZV DUH XVHG LQ WLPEIRU W%HWQPWIRUV\I?#-ZFE’EIQIL? \EBQ(HQ\V‘F&/
LV WKH QXPEHU RI FURVVHG sDLUV RIDPRFEXM LY B RV FLVLYH

1RWH JRU LQFOLQHG VFUHZV DV IDVWHQHUY LQ PHFKDQLFDOO\
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7THQVLOH FDSDFLW\ &KDUDFWHULVWLF \LHOG VWUHQ.
7KH FKDUDFWHULVWL&HERW HIQV E&H UV BVRUAMARIHOK |
)DVW™ DQG B3ILVFKHU FRQVWUXFWLRQANFUHZV™ LV

&KDUDFWHULVWLF \LHOG VWUHQJ

6FUHZV IURP FDUERQ VWHHO VWHHO

6FUHZ G PP N 1 h

6FUHZ G PP N1 ORGXOXV RI HODVWLFLW)\ IRU VFU
6FUHZ G PP N 1 (v

6FUHZ G PP N1 ORGXOXV RI HODVWLFLW)\ IRU VFU
6FUHZ G PP N 1 (v

6FUHZ G PP N1 6HFRQG PRPHQW RI DUHD

6FUHZ G PP N1 S

6FUHZ G PP N1 — 76 Gy o
6FUHZ G PP N1 G VPRRWK VKDQN GLDPHWHU
6FUHZV IURP VWDLQOHVV VWHHO "W " EXFNOLQJ OHQJWK
6FUHZ G PP N1

6FUHZ G PP N1 " IUHH VFUHZ OHQJWK SURWU X
6FUHZ G PP N1 PHPEHU LQFOXGLQJ WKH VFL
6FUHZ G PP N 1 1RWH :KHQ GHWHUPLQLQJ GHVLJ
6FUHZ G PP N1 FDSDFLW\ LW VKRXOG &N MRRQEHGH
6FUHZ G PP N1 XVLQrRc N@GIRU WLPEHU DFFRUGLQ
6FUHZ G PP N1 lso bV FDOFXQP WRIG WWHBAD EXFNO

JRU VFUHZV XVHG LQ FRPELQDWLRQ %ILWK VWHHO SODWHV WKH WHDU

RIl FDSDFLW\ RI WKH VFUHZ KHDG VgBéEEQIE_'Ié JOLHW[}{VUM\WFFCEVF

WHQVLOH VWUHQJWK RI WKH VFUHZ JRU VFUHZHG FRQQHFWLRQV VXE
&RPSUHVVLYH EDSDFELWA\ D[LDO ORDG DQG ODWHUDO ORDG

7KH FKDUDFWHULVWLF BRRAIUHWAFHDE ¥ 8 WA MWA H)C

3RZHU )DVW VFUHZV ZLWK WKH KHDG |L[HG EHWZHHQ WZR
DOXPLQLXP FDUERQ VWHHO RU VWDLQ®@HVYV abWHHO SODWHV DFFRUG
WR $QQH[ ' DQG WKH WKUHDG GULYHQ ,ERPSOHWHO\ LQWR WEREHU
SHUSHQGLFXODU WR WKH JUDLQ VKDOO EH FDOFXODWHG IURP

CUSe - e ZKHUH Y,
b[ 5N QR w T L @>4dal N oy 6 D[LDO GHVLJQ ORDG RI W
)op (6 ODWHUDO GHVLXQ ORDG |
'KHUH )o( 56 GHVLJQ ORDG FDUU\LQJ F
; “ORM ORDGHG VFUHZ
N°® _ )ob 56 GHVLJQ ORDG FDUU\LQJ F
N — LRUO ! ORDGHG VFUHZ
o . 60LS PRGXOXV
N NS O N O 7KH D[MDO VO LSRPRGWRIMHZ.IRU WK
7KH UHODWLYH R/@MQGBUHJHVUQ}DWD%IE%(‘SYUS@’&DWH VKRXOG EH W DANRC
- e} lSON
N
VlNLN & VHU A @u >1 P
'KHUH
G, - 'KHUH
on S Ty ! RXWHU WKUHDG GLDPHWHU >F

LV WKH FKDUDFWHULVWLF YDOXH>|1RC§'WK§1HL9['ﬂB’H%\’B%%QL%Q_J(?VKMW

SODVWLF DQDO\VYVFNRRWHKUMKDD WEREWRKWH VHFWLRQ
S (e

“Hi >1@

LV WKH FKDUDFWHULVWLF LGHDO HODVWLF EXFNOLQJ ORDG

1NL N
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7TKHUPDO LQVXODWLRQ PDWHULDO RQKWREBKRUDBWHHUUWWLF D[LDO ZLW
SILVFKHU 3RZHU )DVW’™ VFUHZV ZLWKIBQ BRWHU WKIB KM G @ 0 RENY BIDOH
RI G PP PP PP DQG PP PD\ EH XVHG IRU WKH

IL[LQJ RI WKHUPDO LQVXODWLRQ PDWHULDO RQ WRS R ULIiéWHUV
oN N
7KH WKLFNQHVV RI WKH LQVXODWLRQ UDQJoHV XSNV\7R PF@ 7KH?

UDIWHU LQVXODWLRQ PXVW EH SODFHG }RQ WLBSPRI V%N LG WLPEHY d
JOXHG ODPLQDWHG WLPEHU UDIWHUV’ #l F RVY,.0D PK—E%DWHG WLPEHL
PHPEHUV DQG EH IL[HG E\ EDWWHQV SODF<HG sDUDOO®O WR WKH
UDIWHUV RU E\ ZBRGREDWRG BD@HH LQVXODWLRQ, o

OD\HU 7KH LQVXODWLRQ RI YHUWLFDO IDFDGHV LV DOVR FRYHUHG E\
WKH UXOHV JLYHQ KHUH ZKHUH

N

6FUHZV PXVW EHHVUFDJINZHG WRURK JK WRIEE: Eé‘%%'&g’z\)’\’ﬁ'éj'-vw'-': ZENVKS UL
H

SDQHOV DQG WKH LQVXODWLRQ ZLWKRX\E/RQQ AVl RS DA g
VHTXHOFH N DFWRU WDNLQJ LO FF

7KH DQE®IMVZHHQ WKH VFUHZ D[LV DQG WKIFWW[?W%LVJ#ML%[&V DQG :
RI WKH UDIWHU VKRXOG EH EHWZHHQ f bp&®c IR

7KH EDWWHQV PXVW EH IURP VROLG WEJ’PEHU—VFWWZR’R"GIC
DFFRUGLQJ WR (1 7KH PLQLRXAR W*&ll('b"UQ)hEWHBLVWLF ZLWKGU
WKH EDWWHQV LV PP DQG WKH PLQLPXP Z{GpW&@ U

VFUHZV ZLWK RXWHU WKUHDG GLDPHWHUYYGHU W|J\3l§’HD7d<I¢|_DpHWHU;

PLQLPXP WKLFNQHVV RI WKH EDWWHQV Lg\hb%\w\ﬁR/L%Q_ﬁSdeﬁlWUDWLRC

PLQLPXP ZLGWK PP IRU VFUHZV ZT'WK R FWKYEP&I wWR (1
GLDPHWHU G PP )RU VFUHZV ZLWK BXWHEWK HHDGNG HRR \ij[HDQ DOG
G PP DQG PP WKH PLQLPXP WKLFNQHVV RI WKH EDWWHQV

LV PP DQG WKH PLQLPXP ZLGWK  RP PLO A

$OWHUQDWLYHO\ WR WKH EDWWHQW ERBL®W zLwKk D PLQLPXP
WKLFNQHVV RI PP IURP SO\ZRRG DFFRUCZL( EN/@F'E'\(Y RI' WKH WKHUPD
SDUWLFOH ERDUG DFFRUGLQJ WR (1 V oWHEWW O D %\éUE'NMUQd w
26% DQG 26% DFFRUGLQJ WR (1 RU (7>%Ql§'c5'é‘ VROGE@'R PDWLRQ >1

ZRRG SDQHOV DFFRWPGLE)H XA\H GL
IKHDGN&KDUDFWHULVWLF KHDG SX!

7KH UDIWHU FRQVLVWV RI VROLG WLPEHU >MRPWEZ®RG DFFRUGLQJ WR
(1 JOXHG ODPLQDWHG WLPEHU DFFRUGLDQUHWRG(DPHWHU RI WKH V
FURVV ODPLQDWHG WLPEHU ODPLQDWHG Y&KDHHMF W MPE MW IDFF BRQ L@V
WR (1 RU WR (7% RU VLPLODU JO X G oR BZEBIWY FINFHFRINGNLIOI WHQVLO+
WR (7$ DQG KDV D PLQLPXP ZLGWK Rl PP>1@

7KH LQVXODWLRQ PXVW FRPSO\ ZLWK A £W#LRQ IRUFHV VKDOO QRW EH

7KH LQVXODWLRQ PXVW KDYH DVPROQLPKPYHRPEGHLYYWE PP ZLWKGUI

Y, 1 PP3 DW GHIRUPDWLRQ DEFRRYGLOI MR (1o, 71 06 VvXFWL]

EHQGLQJ VWUHVVHV RI WKH EDW\
7KH DQDO\VLV Rl WKH IL[LQJ RI WKHVK®WYX0 DBMHL REOR Q¥ GCHMYWEHH EQ REF
ERDUGY UHVSHFWLYHO\ PD\ EH FDSUUSHE QR XOD ) WV R VK NDW D LGP E
PRGHO LQ $QQH[ % 7KH EDWWHQV BRY ERDODDGIHGQHNVQHFWYYBO\
PXVW KDYH VXIILFLHQW VWUHQJWK DQG VWLIIQHVV 7KH PD[LPXP
SUHVVXUH EHWZHHQ WKH EDWWHQV 6FWHRD URBY WHHKN SIHGRMKRWHDAH DRJ C
WKH LQVXODWLRQ VKDOO QRW H[FHHUUDRQJHG DFFRUGLQJ WR $QQH[

7KH PD[LPXP VFUHZ VSDPLQJ LV H
$VSHFWV UHODWHG WR WKH S|
&RUURVLRQ SURWHFWLRQ LQ

7KH ILVFKHU 3RZHKWH )YDARN DWW G XEW
SURGXFHG IURP FDUERQ ZLUH ©6FI
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DUH HOHFWURJDOYDQLVHG DQG \HOWRZHR KHDXH7 KK URRDL\WKP TWKH F N
PHDQ WKLFNQHVV Rl WKH JLQF VKRXWGQHH LVAG-WKHWKIQUPRB HW

IROORZLQJ ZRRG EDVHG SDQHOV
7KH PDWHULDO VSHFLILFDWLRQ RI WKH VWDLQOHVV VWHHO VFUHZV I
GHSRVLWHG ZLWK (7$ 'DQPDUN x 30\ZRRG )LEUHERDUGYV PP

X 3DUWLFOHERDU®V3R2BWYLRGIFPER

*HQHUDO DVSHFWV UHODWHG WRyWdRHOL @WARRGHSDXMHD R W ol

SURGXFW

JRU VWUXFWXUDO PHPEHUV DFFRL
7KH VFUHZV DUH PDQXIDFWXUHG LQ7RFRYGN ERHFROWKGWEHG
SURYLVLRQV RI WKH (XURSHDQ 7HFKQLFDO $VVHVVPHQW XVLQJ WKH
DXWRPDWHG PDQXIDFWXULQJ SURFHYWHUHEZ \VORL®WKCRE R %W HW KW K U H
WHFKQLFDO GRFXPHQWDWLRQ LQ ORDG EHDULQJ WLPEHU VWU X

7TKH LQVWDOODWLRQ VKDOO EH FDU Sy CA) P I?N EFPQJ)‘(%WE
(XURFRGH RU DQ DSSURSULDWH i@/ g@_‘ (9 V. EUH7Z
RWKHUZLVH LV GHILQHG LQ WKH IR6 ZL ,8V U IYJRLfD

ILVFKHUZHUNH *PE+ &R .* VKRXOG \
e A R

7KH VFUHZV DUH XVHG IRU FRQQHFWLRQV LQ ORDG EHDULQJ WLPEHU
VWUXFWXUHVY EHWZHHQ PHPEHUV RI ¢RMDOLEF UﬁE’HMKLg QN%R*’PGG% c\sé (L?
F

R
KDUGZRRG JOXHG ODPLQDWHG WilHEUYLOQK QAN ZRRKR & Vb
KDUGZRRG FURVV ODPLQDWHG WLPERWRpPKEUEXLRRE pAWNKHDE &
PP VRIWZRRG DQG KDUGZRRG ob PO 0PN B U vSHHHWU- O
OXPEHU VRIWZRRG DQG KDUGZRRG _VLPLODU JOXHG PHPEH
VRIWZRRG DQG RROGGEZARRG SOQHOVKRUGCYIWHYEROH GL
PHPEHUV

P
DPHW

2XWHU WKUHDGBLOO KROH GLDPI

7KH VFUHZV PD\ EH XVHG IRU FRQQHEWE RDRHWH BRINZ RRBUL QI +DUG
WLPEHU VWUXFWXUHV ZLWK VWUXFWXUDO PHPEHUY DFFRUGLQJ WR D
DVVRFLDWHG (7$ LI DFFRUGLQJ WR WKH (7% RII WKH VWUXFWXUDO
PHPEHU D FRQQHFWLRQ LQ ORDG EHDOULQJ WLPEEHU VWUXFWXUHV ZL/WK
VFUHZV DFFRUGLQJ WR DQ (7$ LV DODORZHG

YXUWKHUPRUH WKH VFUHZV ZLWK GLDPHWHUV [EHWZHHQ | PP DQG
PP PD\ DOVR EH XVHG IRU WKH IL[L[QJ RI LQVXODWLRQ RQ WRS
RI UDIWHUV RU DW YHUWLFDO IDFDGHV
7KH KROH GLDPHWHU LQ VWHHO P
$ PLQLPXP RI WZR VFUHZV VKRXOG Em \X¥IHGD IFRAH FERIQCPHAWHIR Q V
LQ ORDG EHDULQJ WLPEHU VWUXFWXUHV $ VLQJOH VFUHZ PD\ EH
XVHG LQ VWUXFWXUDO FRQQHFWLROQM) ON WK $H Q HSWPHOIML BQ HOHQIW K
WKH VFUHZ LQFOXGLQJ DQ XQWKUHRRHG* SAKWDUW AR E W K VAKX PRWN &V L B W
OHDVW DQG WKH VFUHZ LV RQO\ D[LDOO\ ORDGHG 7KH ORDG
EHDULQJ FDSDFLW\ RI WKH VLQJOH V& UHRQLEH WMMKLNQRDVH WKDQPUERV
UHGXFHG E\ DFFRUGLQJ WR $QQH[HV $ $ $
WKH KHDG PXVW EH IOXVK ZLWK
$ VLQJOH VFUHZ SHU FRQQHFWLRQ ?WURPOWRUDH PWUHREHUI WEHHSHU
PHPEHU LV IL[HGNZRWKF DWZOHDQYGVWKH VFUHZV DUH
XVHG IRU WKH IL[LQJ Rl ERDUGYV ED&NWHRY DQSP Z LFQ GEEIVRNHIVLHRIH VIV
IRU WKH IL[LQJ RI UDIWHUV SXUOLQRMRROUWHPBVYRON RIDBDILEFRHEPYJ V
RU WRS SODWHYV $ $ $ DQG $ PD\ EH XVHG WI
DFFRUGLQJ WR $QQH[ $ ':DVKHU
PD\ EH XVHG WRJHWKHU ZLWK Z
7KH PLQLPXP SHQHWUDWLRQ GHSWK LQ VWUXFWXUDO PHPEHUV
PDGH RI VROLG ODRHG@DRVWHBURNREHU LV AG
6FUHZV DFFRUGLQJ WR $QQH[ $
'RRG EDVHG SDQHOV H[FHSW (JJHU EXWRMWSDRBG\26130 X VIRE WRIHWKH
DQG VWHHO SODWHV VKRXOG RQO\ Wik PUWBRQIHG RQ WKH VLGH RI WK
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RI WKH SODQH VXUIDFH W A
:DVKHUV IURP FDUERQ VWHHO VKRXOG.2W X HERE LMHQWRWH RY WIKRHP VF U L
FDUERQ VWHHO DQGQWOHMVZ WV WUHRID \ZWWN IR EZHDYW KHRIWKH XQORDGHG HG I
IURP VWDLQOHVWKRWHGE & DXOH PHXWY ¢ EIHNDWD QFUHIRBHPHQWUH RI WKH VFUF

WLPEHU WR WKH ORDGHG HGWH A
JRU VWUXFWXUDO WLPEHU PHPEHUV PLQLPXP VSDFLQJ DQG
GLVWDQFHV IRU VFUHZV LQ SUHGULOOHG KROHV DUH JLYHQ LQ (1

(XURFRGH FODXVH DQGHWDD EMCBHFL ID MW KRIWWH BER QY R DL
IRU QDLOV LQ SUHB UWX®GIHREX WRHQHW K U3 G RGLDKRHWIRU FURVY ODPLQDYV
G PXVW EH FRQVLGHUHG GLVWDQFHYVY DQG VSDFLQJ IRU VF

FURVYV ODPLQDWHG WLPEHU PHPE
YRU VFUHZV LQ QRQ SUHGULOOHG KROHV ABLRQBXP RISPLFRQR HHBH W UL

GLVWDQFHV DUH JLYHQ LQ (1 WKH HEURPRG@HDFH RI  AG PD\ EH

FODXVH DQG WDEOH DV IRUGGDEOGIDMDQREA G WHRGWKOBIOH G S AL

KROHV 6SDFLHDSHQGLFXODU WR WKH
&/7 SODQH VXUIDFH A

$OWHUQDWLYHO\ PLQLPXP GLVWDQRHWD @FPRP FHIMAN.QH RIRWKH VFUF
H[FOXVLYHO\ D[LDOO\ ORDGHG 3ILVFWH®P E3RZ MR )W KW X QRRDBHGQHQ &
QRQ SUHGULOOHG RIRORH/L GOWRIPEEKU YARWE RRRREP FHQWUH R1 WKH VFUF
DQG KDUGZRRG JOXHG ODPLQDWH GV MPLEPHEWH W R W K/ FORDE&H GOXRG A
SURGXFWV VRIWZRRG DQG KDUGZRRGWDLQRWRDP DF QW URIXRI WKH VFUF
WKLFNQHVV W AG DQG D PLQLPXPWIREMK RN R A/VGKRUX Q CPRPD G H G H G AH
ZKLFKHYHU LV WKH JUHDWHU PD\ EHLWD/NDMFUIRE FHQWUH RI WKH VFUF
WLPEHU WR WKH ORDGHG HGJKA G
6SDFLEDDDOOHO WR WKH JUDLA G D
6SDFLEHDSHQGLFXODU WR WKHAJGEDORU D FURWVHG VFUHZ FRXSOH Wt
'LVWDQFWRP FHQWUH RI WKH VFUHZ S\DKHWWFU®RVVLQJ VFUHZV LV  AG

WLPEHU WR WKH HQG JUDLQr A G D
'LVWDQFHRP FHQWUH RI WKH VFUHZ SDQWPX® WKLFNQHVV IRU VWUXFW
WLPEHU WR WKH HGJH r AG IRUBFUHZV ZLWK RXWHU WKUHDG

IRU VFUHZV ZLWK RXWHU WKUHDG
6SDFL@EHDSHQGLFXODU WR WKH JUDLRUPDK EHZVHGXWHH B XWRR WKUHDG
AG WR AG LI WRH FRAR@CGUWIDRX LBDOMHGIRU VFUHZYV ZLWK RXWHU WKUFE

JRU 'RXJODV ILU PHPEHUV PLQLPXP VSDFLQJ DQG GLVWDQFHV
SDUDOOHO WR WKH JUDLQ VKDOO EH LQFUHDVHG E\

OLQLPXP GLVWDQFHV IURP ORDGHG RU XQORDGHG HQGV PXVW EH
AG IRU VFUHZV LQ QRQ SUHGULOOHG KROHV ZLWK RXWHU WKUHDG
GLDPHWHU G ! PP DQG WLPEHU WKLFNQHVV W AG

OLQLPXP GLVWDQFHYV IURP WKH XQORDGHG HGJH SHUSHQGLFXODU

WR WKH JUDLQ PD\ EH UHGXFHG WR AG DOVR IRU WLPEHU WKLFNQHVV
w AG LI WKH VSDFLQJ SDUDOOHO WR WKH JUDLQ DQG WKH HQG
GLVWDQFH LV DW OHDVW AG

8QOHVV VSHFLILH®KRWWHBRQVHADIOQVSHFLILFDWLRQ
(7$ RU K(1 RI FURVV ODPLQDWHG WLPEHU PLQLPXP
GLVWDQFHV DQG VSDFLQJ IRU VFUHZV LQ WKH SODQH VXUIDFH RI
FURVV ODPLQDWHG WLPEHU PHPEHUV ZLWK D PLQLPXP WKLFNQHVV
W AG PD\ EH WDNHQ DV VHH $QQH[ &

6SDFLEDDDOOHO WR WKH JUDLA G D
6SDFLBHDSHQGLFXODU WR WKHA®DLQ D
'LVWDQFWRP FHQWUH RI WKH VFUHZ SDUW LQ
WLPEHU WR WKH XQORDGHG HQG JUDLQ RI

WKH SODQH VXUIDFH P A G

'LVWDQFHRP FHQWUH RI WKH VFUHZ SDUW LQ
WLPEHU WR WKH ORDGHG HQG JUDLQ
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$WWHVWDWLRQ DQG YHULILFDWLRQ RI FRQVWDQF\ RI
SHUIRUPDQFH $9&3

$9&3 V\VWHP
$FFRUGLQJ WR WKH GHFLVLRQ (& RI WKH (XURSHDOQ
&RPPLVVLRQ DV DPHQGHG WKH VI\VWHP V RI DVVHVVPHQW
DQG YHULILFDWLRQ RI FRQVWDQF\ Rl SHUIRUPDQFH VHH $QQH[ 9
WR 5HIJXODWLRQ (8 1R LV

7THFKQLFDQ HHHYVIYDONY IRU WKH
LPSOHPHQWDWLRQ RI WKH $9&3 V\VWHP DV
IRUHVHHQ LQ WKH DSSOLFDEOH ($*

7HFKQLFDO GHWDLOV QHFHVVDU\ IRU WKH LPSOHPHQWDWLRQ RI WKH
$9&3 VIVWHP DUH WRPHGE RBREQR® SODQ GHSRVLWHG
DW (7$ 'DQPDUN SULRU WR &( PDUNLQJ

/
i /

1 ! 4
JZVVXHG/LQ &RSHQKDJIHQ RQ E\

7TKRPDY %UXXQ
ODQDJLQJ 'LUHFWRU (7% 'DQPDUN
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RI (XURSKODSN VHFNKOHQW QRVVXBG RQ

6FUHZ VLIHVY DQG PDWHULDO

Is

Underhead

milling ribs Lgf

dh

lgp

Shank ribs'"
RSWLRQDO

Orive PZ

3RZHU )DVW VHOI GULOOLQJ VFUHZ

Trade mark’

Drive TX

SR X QMW B O WX IQBIHHOHKSED

f &DUERQ 6WHHO

f SBRVVLEOH VXUIDFH WUHDWPHQW VL Qi OSTCRIYWRHG B O X+ | LIHRRQ X © [0 WAFEH CEMEU D LV K

I1RPLQDO GLODPHWHU

2XWHU GLDRHWH

®

$OORZ GHYLDWLRQ

&RUH GLDPHWHU | | |

$O0ORZ GHYLDWLRQ

+HDG GLDPHWH | | |

$OORZ GHYLDWLRQ

6KDQN GLDPHWH | | |

$OORZ GHYLDWLRQ

+HDGKKHL

7TKUHDG SLWEFK

v lxloglolo

$O0ORZ GHYLDWLRQ r

6KDQN UWWEV| OHQ | |

©

$O0ORZ GHYLDWLRQ r

"ULYH 7; |

'ULYH 3= |

6FUHZ OHQJ

6WDQGDUG W KU HPDGOOWMQUIDEIGN L

DO WKUHDG _

7TROHU|

1RPLODY

o Mg ! PD[J

Qs| WO 9] O 19

©

19

©

19

©| 19

LQ VWHSV RI

@ |\

f . QWHUPHGLDWBUBHRWKNMEOW O

f 6FUHZV ZLWK SDUWR DM QINWKIZGWK VKDQN ULEV

f 7KUHDGHG OHQJWKV ;2iMZH 3@ VML E GH

$00 VL]HV LQ PP

PP s'O PP *
PP ;O PP *“

PP
PP

ILVFKHU 3RZHU )DVW DQG &RQ

6LIHV DQG ODWHULDO

P OREBLROSENEZY L F i

(7%

O $VVFE
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Underhead
milling ribs’ lgf

dh

lgp

Shank ribs”
RSWLRQDO

Drive PZ

RI (XURSKD$NVYHNKOHQW QIRVVXBG RQ

Trade marN)

Orive TX

3RZHU )DVW VHOI| GEDLO/MIE) B REQWHA U \VOOMON RHDSD BMWW RO WKL

f &DUERQ VWHHO

f 3BRVVLEOH VXUIDFH WUHDWPHQWYV L QHFODMRWRHG BEO X+H° | IERFQISUD WIQE HBEG

KX JQLV

IRPLQDO GLDPHWHU

®

2XWHU GLDEH

PHWH

$O0ORZ GHY

LDWLRQ

&RUH GLDPH

iWHU |

$O0ORZ GHY

LDWLRQ

+HDG GLDPH

W H |

$O0ORZ GHY

LDWLRQ

6KDQN GLDH

HWH |

$O0ORZ GHY

LDWLRQ

+HDGKKHL

v lxloglolo

7TKUHDG SLW

FK

$O0ORZ GHY

LDWLRQ

©

6 KDQN WMWKV

OHQ |

$O0ORZ GHY

LDWLRQ

r

'ULYH 7,

'ULYH 3=

6FUHZ OHQJ

6WDQGDUG W KUHDGOOWRBWEG/ LO WKU

HDG JFROHUL

Qs| 0] 19 ©

1RPL?DPq_Q PD[J 19

O HwW

O

19

10

19

0

19

f . QWHUPHGLDWBUBHRWKNMEOW O

f 6FUHZV ZLWK SDUWR DG QWINKIBZGWK VKDQN ULEV

f 7TKUHDGHG OHQJWKYV ;2rMZH QR VML E GH

PP

50

PP s'O PP *
PP “

$00 VL]HV LQ PP

PP
PP

ILVFKHU 3RZHU )DVW DQG &RQ

6LIHY DQG ODWHULDO

B O E ROS FYHEZS L F Db svvh

(7%
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dh

LA

lgp

LN R

S

Shank ribs”

RSWLRQDO
3RZHU )DVW VHOI GULOOLQJ VFUHZ WIKWWHRIKBDG ZLWK

Drive PZ

Drive TX

f
f

&DUERQ VWHHO
SBRVVLEOH VXUIDFH WUHDWPHQW VL Qf OSOCRYWRHG B O X+ | ERRE)XXRI/IKIM 6 IQE 6

XNHO EU

IRPLQDO GLEO

)PHWHU

2XWHU GLDH

> HW H

$OORZ GHY

LDWLRQ

®

&RUH GLDPH

HIWHU |

$OORZ GHY

LDWLRQ

+HDG GLDPH

i WH |

$O0ORZ GHY

LDWLRQ

6KDQN GLDH

HWH |

$O0ORZ GHY

LDWLRQ

+HDGKKHL

w x|l o |

7TKUHDG SLW

F K

$OORZ GHY

LDWLRQ

©

6 KDQN WMWKV

OHQ |

$O0ORZ GHY

LDWLRQ

r

'ULYH 7;

'ULYH 3=

6FUHZ OHQJ

BWDQGDUG W KU BDGOOW,QUIBEIGN LOIDO WKUHD G

_|7rROHUI

1RPLOQD
0 V@K PLQ

PDI J

Gs

10

19

0

19

O

(S

10

19

0O 19

(0]

f
f
f

,(QWHUPHGLD WBUBHRWKIMEOW O
6FUHZV ZLWK SDUWR DMH QMWK BZGWK VKDQN ULEV
7TKUHDGHG OHQJWKV ;2 IMZH IS@ VM E GCH

PP

$00 VL]HV LQ PP

PP s'O PP *

50
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f J,QWHUPHGLDWBUNHRRWKLNEOW O
f 7KUHDGHG OHQJWKYV ;B BMIZH ISR VMG E GH

$00 VL]HV L

OHUDQ

Q PP

ILVFKHU 3RZHU )DVW DQG &RQ

6LIHVY DQG ODWHULDO

B O RO FYHZY L F b ¢

(7%

D $VVH




3DJH R

RI (XURSKD$NVYHNKOHQW QIRVVXBG RQ

Appendix 33/ 41

90° +5°

D b

@da

:DVKHU IRU 3RZHU )DVW DQG FRQVWUXFWLRQ VF

f Carbon Steel - possible surface treatments: yetloblue zinc-plated, bonus- zinced, —P EOXH JLQF S

f Stainless steel
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$O0RZ GHY|LDWLRQ
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$O0RZ GHY|LDWLRQ
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$QQH[ %
JLILQJ RI RQ URRI LQVXODWLRQ V\VWHP

Counter batten

Insulation
Rafter
Vapour barrier
Roof boards Axis of

counter batten

Dead load dand
snow load s

Pressure transfer within the
insulation

Axis of screw, tension load:F

Concentrated transfer of
pressure within the insulation

: 'LQG VXFWLRQ ' :LQG SUHVVXUH
H 6SDFLQJ Rl Vi(rUHZV 7RUHDG SDUW SDUW RI VFUHZ Lt
5RRI LQFOLQDWLRQ . $QJOH ¥ HRW UHDH WY HY

ILVFKHU 3RZHU )DVW DQG &RQVW ?%X&g("égH%FngmgKQLFDO sV

$FFHVVRULHYV (7%
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$QQH[ %
JLILQJ RI RQ URRI LQVXODWLRQ V\VWHP
SRLQW @RBRBGS8HQGLFXODU WR WKH EDWWHQV

‘.. 7 S (u}

'"E G BHH H

6e V E HHH FRV %o

cE Zs H H

JE 1 E 'E & FRV %o

ZKHUH

'"E SRLQW ORDG E\ GHDG ORDG

6e SRLQW ORDG E\ VQRZ ORDG

e SRLQW ORDG SHUSHQGLFXODU WR WKH EDWWHQ
H GLVWDQFH RI WKH EDWWHQV

H GLVWDQFH RI WKH UDIWHUYV

V VQRZ ORDG SHU P38 JURXQG DUHD

Zs ZLQG SUHVVXUH RQ WKH URRI DUHD

G GHDG ORDG SHU Pd URRI DUHD

% URRI DQJOH

ILVFKHU 3RZHU )DvW DQG &RQPWBEEILROSFWEZY rp o svvh

$FFHVVRULHYV (7%
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SRLQW QRBGBSHQGLFXODU WR WKH EDWWHQV E\ VFUH

(D§+Sﬂ)'5inB=Rﬁ

\ i, l D.
B r.xd“ \).

‘v G v HH
6v VH H FRV %o

5v 'v 6v VLQ %o
)v. 5% WDQ

ZKHUH

‘v SRLQW ORDG E\ GHDG ORDG
6v SRLQW ORDG E\ VQRZ ORDG
5v VKHDU ORDG RI WKH URRI E\ GHDG ORDG DQG VQ
W GLVWDQFH RI WKH VFUHZV

H GLVWDQFH RI WKH UDIWHUV
DQJOH EHWZHIKE \SFHUSHQRM RODU WR UDIWHU D

ILVFKHU 3RZHU )DvW DQG &RQPWBEEILROSFWEZY rp o svvh

$FFHVVRULHYV (7%
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'HVLIJQ RI WKH EDWWHQV
7KH EHQGLQJ VWUHVVHY DUH FDOFXODWHG DV

0 e )v " Fkou
"KHUH

"expuF KD UDF W H UL VW, —F—ZgﬂQJWK

H

(, EHQGLQJ VWLIIQHVYV RI WKH EDWWHQ
FRHIILFLHQW RI VXEJUDGH
Zyy HITHFWLYH ZLGWK RI WKH KHDW LQVXODWLRQ

)E 3RLQW ORDGYVY SHUSHQGLFXODU WR WKH EDWWHQV
)% SRLQW ORDGV 3HUSE HQ GMWFEKQWY UQNBEHDSSBDFIWLRKE VFUHZ K

7KH FRHIILFLHQW Rl VXEJUDGH . PD\\ERIFDOBX®DQBEHBK I RERAMHQHR K
LQVXODWLRQ LI WKHR HWHKFAWLHDWZ L Q WKOB WLIRRD XYCMQBRER G ' X AWM R WY
KHDW LQVXODWLRQ WKW HUHBPWHWHWHGBW®KVEH ZLGWK RN WHKR LE DIV
FDOFXODWLRQV WiKR IHWIKH W HDN ZLEWKIO BWLRQ PD\ EH GHWHUPLQHG

HIZ + VA W

ZKHUH

Z PLQLPXP ZLGWK RI WKH EDWWHQ RU UDIWHU UHVSHFWLYHO
W WKLFNQHVYV RI WKH KHDW LQVXODWLRQ

(s

—_—

W
7KH IROORZLQJ FRQGLWLRQ VKDOO EH VDWLVILHG

d

I~ I
PG PG
JRU WKH FDOFXODWLRQ RI WKH VHERQ K@ \P RMRXBDX W R QMG BHMWGFUR V!
7KH VKHDU VW URDWOWMHXN\O B WHGODEHR RUGLQJ WR

9 ) E \Y

7KH IROORZLQJ FRQGLWLRQ VKDOO EH VDWLVILHG
We 6

YGI YGI $

JRU WKH FDOFXODWERQRQ WK HDFWEKRQQKDINW PUR\EWH VFHRDVLGHUHG
'"HVLIQ RI WKH KHDW LQVXODWLRQ
7KH FRPSUHVVLY HKMDW HQWMXO D/ MRAHIGK D BOR B 16 LFPJO WIRO

vV ?, ’)~ E V~

FKDU Z

7KH GHVLJQ YDOXH RI WKH FRPSUHWYDYH VW BRH WWK Y KIPFORCS QIRWYW E¥YHI U
GHIRUPDWLRQ FDOFXODWHG DFFRUGLQJ WR (1

'LVFKHU 3RZHU )DVW DQG &RQ\E\%%(%L'JE&@‘I—IIQEQQGIIZHE}ZHLFDO $SVVHVVF

$FFHVVRULHV (7%
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'HVLIJQ RI WKH VFUHZV

7KH VFUHZV DUH RGO GD SLUIHIEAR P 7GR H LID WKHQ VERBZ PD\ EH FDOF
WKH VKHDU ORRGV RI WKH URRI 5
7 S6
FRD
7KH ORDG FDUU\LQJ FDSDFLW\ RI P[XP GO\VQ RO G DG YWH BRH ZWK IHV DWLKTHO P
WKUHDGHG SDUWKRIDW KSX @ DUW K U ROKIH FFUDISD PIOG\ WKW WHQVLOH FDSE

,Q RUGHU WR OLPLW WKH GHIRUP DWKLGRIQNVR R @ KAHK I/ F N @ B VRHHD/G RIRRUU K F
VWUHQJWK EHORZ WLYHMS WKH BHBSO ZALWAKRBIUD KB O/FUHZV VKDOO E
DQG N

- 5 L q\‘ B .
° pNprs b OG_ N s N 1 ©
D[DSG) ® IR P
o KHDG!3~K_L#\‘§IG
© °1
ZKHUH
bl GHVLJQ YDOXH RI WKH D[LDO ZLWKS&SWWW DR BXWHDWVYHWHEZU R WK
G RXWHU WKUHDG GLDPHWHU RI WKH VFUHZ
"o 3RLQW VLGH SHQHWUDWLRQ OHQJWK RI WilKH WKRJHDGHG SDUW
D $QJOH EHWZHHQ JUDLYQ OQG VFUHZ D[LV
W FKDUDFWHULVWLF GHQVLW\ RI WKH ZRRG EDVHG PHPEHU >NJ

lkhbe e GHVLIJQ YDOXH RI WKH KHDG SXOO WKURXJK FDSDFLW\ RI WKH

WKLFNQHVYVY RI WKH KHDW LQVXODWLRQ >PP@
FRPSUHVVLYH VWUHVYV RI WKH KHDW LQVXODWLRQ XQGHU

G KHDG GLDPHWHU
N PLQ ~ )

N PLQ ~ 1

it

0 HTXDWILQR® MH FRQVLGHUHG WKH GHIOHFW IERQFRIQW K& HELIHVGW B Q W H!
EDWWHQV SDQHOXIZAMXHPWRQLPRP DFFRSOLDRRGR (1 RU DQ (7%
SURYLVLRQV WKDWOSSBALRY WIKHHL SWUWLFOH ERDUG DFFRUGLQJ W
DSSO\ DW WHIRQ QNWBOBDLHQWHGVRWMUDQERERDYU G7TH RARYPGMWQRRQDO
WKH LQVWDOODWRRQ $DWHMWDBFFROBAE @PRWR$(RU QDWLRQDO SURYL
LQVWDOODWLRQ VLWH RU FURVV OPPLEMNWHVG B LPEHU DFFRUGLQJ W

'LVFKHU 3RZHU )DVW DQG &RQ\E\%%(%L'JE&@‘I—IIQEQQGIIZHE}ZHLFDO $SVVHVVF

$FFHVVRULHV (7%




3DJH RI Rl (XURDIODEN YHFKOHQW QRVMXBEG RQ
Appendix 39/ 41

7TKHUPDO LQVXODWULRIQVADW U WXOS®@ B QGHBXVBPUHWR S\ MUH URRI SOD

$OWHUQDWLYHO\ WRH WKH ZEDWWHRV RE RP XUWPRPWXO\ ERRGHINFFRR G
SDUWLFOHERDUG DFRRIHQ\WQH GVRWIDQG ERP UG RBRUGLQJI WR (1 R L
$SSURYDO DQG VROLG ZRRG SDQHOV ®FFRUGLQJ WR (1 PD\ EH X

&KDUDFWHULVWLF OWRDRI|HDVBUHZIWGRBEIGHG LQ VKHD
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&KDUDFWHULVWLF EDWWHQ HPEHGGLQJ VWUHQJWK >1 PPO@
&KDUDFWHULVWLF UDIWHU HPEHGGLQJ VWUHQJWK >1 PPO@

Ik uk e N

2XWHU WKUHDG GLDPHWHU >PP@

%DWWHQ WKLFNQHVY >PP®@

7KH ORZHU YDOXH RI UDIWHU WKIKFNRPPI®Y RU VFUHZ SHQHWUI
,QWHUOD\HU WKLFNQHVYV >PP@

&KDUDFWHULVWLF IDVWHQHU \LHOG PRPHQW >1PP®@
&KDUDFWHULVWLF D[LDO WHQVLOH FDSDFLW\ RI WKH VFUHZ >

'LVFKHU 3RZHU )DVW DQG &RQ\Z\%g%L&%@‘ﬁ@Q%HE%Q{LFDO $SVVHVVF
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$QQH[ &
OLQLPXP GLVWDQFHY DQG VSDFLQJ

$[LDOO\ RU ODWHUD D@ \WXRD&H®BQWHF WKMWDFHHRRI HWGRNWY ODPLQDW
'"HILQLWLRQ RI VSDFLQJ HQG DQG HGJH GLWYDQHHWSHRLWKIE 3C
WHFKQLFDO VSHFLILFDWLRQ (7% RREKUW IRU WKH FURVYV ODPLQD

'"HILQLWLRQ RI VSOGFHQGEL \HOIEQE 8¢ HY XYWXKHHN & JIRWMHUDLVH VSHFL]
WHFKQLFDO VSHFLILFDWLRQ (7$ RREKU IRU WKH FURVV ODPLQD

;. Q) Oy Q Q3. O O Q
pode, =1, M1 M3 ,23c, M, M1 X3
. a a
v s 8 %4 o Ae
% %
Q4c (G4t

JRU VFUHZV LQ WKH @GDBIHYEDUDFHO HDO WR WKIHQ&SE 86 B Q & L\FXDIDUE
WR &/7 SODQH VXUIDFH

7DEOH & OLQLPXP VSDFLQJ HQG DQMKHGIGID®IH RWD GIBHW R IX VU FLI
ODPLQDWHG WLPEHU

Dw Dr D Dw F D D
3O0DQH VXUIDFH NVHH )LBGXUH |G~ G ~ G~ G "G
(GJH VXUIDFH VHH JIGIHJUH G~ G~ GG "G

ILVFKHU 3RZHU )DVW DQG &RQENBXEWLRO SEHHZY roo suvt

OLQLPXP GLVWDQFHV DQG |Y\BPFLQJIV
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$QQH[ "
9LVXDOLVDWLRQ RI WKH 3RZHU )DVW VFUHZ KHDG FODPSHC

OHWULF VFUHDVRQWKIXKG FRXQWHUXXQK RHDWKRIHBPOH® GRGN ZL
ZDVKHU = HDFK DFFRUGLQJ WR WKWW W X FW XU B DS b HF WXLLYUHHOP HIQ W
WKH FRQQHFWLRQPRIGW KRH V@ RPS. QD Y8 RPSHHRKDIQHWF DAV OHDVW OLN
(1 $: (1 $: (1 $: RU (1 $& PDGH Rl FDUERQ VWHHC
VWDLQOHVV VWHHO HDFK DW OHDVW 6

,QIRUPDWLRQ IRWQW&EW VW B X WKXIUDHBWIYILR Y DUHZ WR PHWDO SOD
RI WKLV (XURSHDQ 7HFKQLFDO $VVHVVPHQW

)L QRW WR VFEDC

ILVEKHU 3RZHU )0VW D06 &ROPIBKEWLROSENEEY kb0 svvs
FODPSLQJ RI WKH VFUHZ KHDG IRU FRPSUHVVLRQ LPSDFW




