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L,-44, SPAH l'ABL.ES 

7.1 Univer&a~ll S11an Ia ble s 

11u: ta'bci iD Eh~ s.:x lkll\ JXD~ cojois.t~ mllx" -pans 
tor desiin critcri3 lisll'rl M llic IDp ot cqctr ~A S;ml 
1Bbl~ arc pi"D\'idro tor li"K" lor.ov.·ing; comrnoolyu:;._"'d taari 
.:::nd dcth.':c,ti.mi cri:.1c - • 

u 'tll Dl2illf DtJf1C(i.i0111 Ta.bli: 
lead. I.a.n limil. No. 
cp:d) pit) 

FIDIIf jllisl::i 4.(J 10 ~]60 7.1 
3CI ] [) :spanf.l6[J 1.1 

10 :5 ~J2~0 7.J 
20 ] [) ;panll.AD 7 . .t 

!(] 15 .spanfl-40 1..5 
30 IT ip!lltaQ~O 1.£ 
.40 15 ~1~0 1.1 
~ 10 lflar. QAI) 11s 
:!lJ ] (} .lp-3D.ll !Q 1.9 

ThE epp1£alioofi a.nd ~~:.1.00 lteli and dc£1ccfroo. 
crirr:ria ts~I!d.abo·i;c a..oro.ooormanJy COQDtm~.:rl iD dcsil!l15i 
m R'.Sid-:o:n~a:l -wood sl:r'!Jrllli"'C'i. Tt~ we ol thB tab)cs. ~ 1tat 
limited 1D lho ~llelttiOns I istcd. 

Thc.ic-~~ t.I!M~ klr jois.ts. .and mi!r~n ~ rCillculalroJ 
an !00 lba.~s o1 .a scr:ics: a modl.t.lt.ts o t c- IBS.tit'i~ (E} aJd 
a.I~'Bblc f:!rndi.na d...""Si,aD "i2Jucs; t f11' ). 111£ ~ o• 'fJll­
'l.les in lbc bk::i. p;c•,rjdt::;s. allo"P."' c 1iJi1a=11 [ aH S]X'CiCS 
aJ1 d 2 rruf.\.:s, till 11 ami lliiJ 2 -ilL i iL"'Ilill:f! ] u:.mlJer Cl.tliD lilHfity 
m oo i11 oonstru:Lscn. TheY.: l."PQ'D labt.:s 85.'>1IJ1lri! i ao;;tAJta­
bo!l ot at lcasL tlJ..a'oo jei-5tl or r1UicB lfJBL a.ro ~ noL 
100.."'£' llwl14 i.IL IJ'..C . T~ calcl!lai:OO 'JlC11i:5 .a.s5IIJ1](' I Ully 
l~L_Y'~rtttl rn.mlbcrs,. prnpcrly&hl".allk."'tl: er.rl.naill'd 
ac the 'lop c~ o11i:u: jo~ m rmtcr. 

U!ie' c' tlrcse SjllU1 12bt€3 FCQL!.'irns rctcremX' to tlm Jlo­

plicEhlc t:llulll!cd d~£D. Yil~ tor ifE v.yiiJu:, .spe.ci~ 
aai 2,'1'2;.;ic;f; or lllll:lbel. lb:"S 12:bu.la~ des ian \-::JlllCSi BEL 

JDmJrf ill T- lts - . 4H, 4£:. 311d ~ o1 tfJc- '!!.fJJS Sllpph­
mt'nt. 

· pm 1t'aion :m!i!<nl 

Tbr Labl!l.stOO. ~illl.5 .:ore~ iii ·t ~L arrl iM~. The 
,;naru, Hr1: the di!>~ lrorn ri:I.C.c-I.D t HDC DJ' 1>1Ipp(ll't5 y;·hi.:'h 
~ !llal iDC:Udc oaJ~>h2!' lbc rcqui...->00 '0021ill.B. trnafu d 
ea.d! I!Di. FD- .s~n!!. 'fl!llrni. ilic ~pAil tl. ~.:rs:~ alaraJ:I 
t:bc hnrimll!B.I 'PTOjooti:h.,_ 

lin of n iv£-~31 :pan. l'abfr!i 

Spau; tor 11oor and c.ciuD.QJOi.';th am c.:Jr.;ularoo DTl t.1u: 
l:mis. a~ lllc ll'XJduhrs ot ~ll.:'\t..i:ily tE' rv.·im too ~ 
a.iiC'I'WIIJ bcrrdi1J:2 do!i"_D 'iCJitC t r;'i!!' listro oc1ow c.:.-cll 
spar1. Sp.;;ru; Jar ra.'1.1:1l .arc calrulatOO CB lhc b.:M5 at ~­
fl)'l,\l'3.ble b~:::rKiin.;a li-:.iil!'ll 'li-=.:IDc (F.,·} wjm !.he n:qttired 
rnod!:Jim n1 tlB!.li~Ll tE' nmc below csd1 .;p;m \"a:hr.~ 
d...~-..1 trnm fuc !ifXi=l tsbLcs DUJd oo rJJmp,aroj oo 
,alr.r:.; froiD ~4·\,4J3,4C,.:Jld4Fof~ IVDSS~­
mr..>U tliJd)tioo appmpria~:f by th.i: adju::ttiD:n JacQ i'N. 
Spt'CiCS and ~~ wilfl .!Uov.·l!blt! OOl!dii:IJ! ~BP 'fi!ltre:S 
l!.."l:l liltXI.t!llr5. m cLa.'ilieity ··8D£S !!;o"'B3..tcr 1h;::n o: ooua1 ro 
!:lm~ sl:mwc.ic tJm &p.:J~t:rhlcs MI! l:lpp.liiJUillm. 



 

Table 7.1 r1 oor Jols t . With 11./ 3,80 Daflectl an ll.lml ,_. 
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IDeUDPCtJ,IJit: !For 410 ptf U'l'i!! I iiDd 
ILJJm lt !!d t" •:pA.Iti ~ n tlfill'h.all dh~l!d 11; .9 &O 
s 'blengthl: ll.llril.'l llcilld of 46, 1:11 I p.IUI tllld ~ 0111d iii' 310 pa,t detemlnes, tile regUJ~d tial:'ltl'b l: dn.JGfl rr1r~..~e 
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,'\.;( 0::.10 ,_= ~ i.w t;u:J \1-~ tr~~ )"J-il If~ 11 t 1-! 114 11-i' 11-'i' fl.·1l ll 1 11-~ 

2 xr, 1 · ·~· ?~ R-(1 ~.4 f4·1 ti-tf'l V-1 '41 fJ.t, WJ 1,1. 1 L 1!1.1 11).'1 I M • I OJ! 1,1) 1(1 I !-0 11-2. 
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~p ~1.9 1-f1 'H 7-.l.i ':l'i' ?• i I '-!.1 ~4 .......,. ~ -.. Jn 9-0 .... :!: 9.4 91.:· 9-? oli 
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l,,t'l II .) 11-d ll·l I ~.t, I :;l· IO I ~-l I ;.t, 1 ~- 10 111-l ~~-~ 14-l'l 11-0 1'1..::1 I:)'.(. ~ ~-IJ I ~-II ~~~ :.: 

I (•.0 I O-J I 0-? J I .ll 11 --1 11 -H IM U-~ I~-? 1:2- 1(1 H· l H-4 H-i' I ~- I 0 J 4-~ 14· ~ 14-1'1 14-11 
2;.:)1 

Ill .~ 'J-7 I 0-U 10.-1 I 0-H 11.n It -J lt -1 11 · 1 0 12.d 12-4 I ~-1 12·1(1 1)..0 U·J I ; .. ;:. H-M I j.J 0 
~ 14 ft :ei:· ll Q..'!; 0.':' 9- i I IP. ~ 10JJ ji)..Q H .. "~ 11-.1 It-.! l l~ I I- I I 12- J It--:.. 1 ~-'.. 
~ 1 ~0 I 4.-1 14-11 I :1-:J ! ~- L I l r;...) I r;.-1 ti I ?·.~ I' 41 l ih O IJ-~ 1 ~-';1 I '1•1 I!' ~ I•J-\1 1CLI 
~ lfi ,O I ~ ..(1 ~ ~- ~ 14-tl i4-t. i 4-J I I ~-~ 1 $-H Iii .{) lfi -1 I r'i -9 1"1 -(1 1":·4 1'•'-A I 'l'-J I I M-~ 
"' 'lY IO 
ji 1 9.~ 1.2-';\ l ~il' IJ- ~ 1:!--7 J*-(1 14- ~ 14-9 1~-1 I "-' 1'1..9 lt.-(1 11)1-4 1 ~1·? 1~ 11 1~-l ~ 

~ ~A .I) II -4 11-1 !"• 11 ... ~ I ~-;1 13·1) i 'lw'l I ~-.1 14 -1) 14-4 14-':1 lo'l""ll 1 ~1 11..S I :!I- ~ I :'t-I l lf~:i!. 

I 12:,0 1':~ 1 H-1 lft -'J 1 ~-4 i 'J-11 ~o- r. 21-0 ~ I -(I ~1 - 11 2~-~ 12:.;1 (I ~'!;.S ':!~-1 24-0 ~4-j l il-1) ~$- I 

1 )( 11 16,0 IJ- 10 lt--,s. 1':1 .fl ,,_, 
1:"-1 ,. ... , 1~ 1 1 ~..,1 .. l lji..J1 )).4 :f.L9 ~ 1- 1 ! I ~ ~1- ji) ll.l ~~. l!- 10 

19,l I 4-1 L I $-t., I t,..!J If>-7 "·!J ".f) I ,. 11 I ~ -4 1a. g 111-1 I'J..() 11,1- IU ~1)-l. 1i J. (t l J..'i.lll ~ 1 - l 11-f· 
~ =4.0 l :q l) 14~ 1·4-11 1 ~-4 "·I rJ 1..._1 l r\. ~ IHI "·' 17·11 I ~-1 I K•:ti Ul-9 I ~· I 1'.1-4 I '1-il 1 '~ - 11 

yt,l i. IO<B ~~~ 114i) IIi\? 1'4"- 1 1';1~ 1 ·1~ 1 ~7 J.\10 14\)l l41ji..~ 

P'. I . ,.,.,., I . •.. 
""""'' ... . .. . r I rut. It~ IN $ I~U I~·~ 1 3,1~..=. 11.!-1 Nm 14 "<' I !~ 1.$$ 1 I ~ 1644 

IU ') ~41"1 \II )if ') ':' :'l l(t;9 I I fll 11 1~1 1~11'1 1 ~17 ~ ~~~ I ~11 1l 1+1~ 149 ;1 L~:- 1:»911 IM•J 11"611'1 1 7 ~~ 
QO!*t Q·:v 10:'10 Ill') I 1 l'h'l ~~~ I I.~ J 4 l t7 t. l4~r. l.4!:11'i 1$~ I(,JI lrir.'l' 11~ 17'U. 1~ ... lflfl 2 

--
lr: L•J ~u lu~a 4u" •baw:. 

S3"111Yl Nt"dS Ill 



 

Tabla 72 J"l o• Jola t With 1./.381 hflectl an Uml t-s 

Dnlgn Cfita~a 
Dl!dl ec:t :1 ii ,n: IP{I r :J0 t1ftt Ill 'i' ill ~ o afil 
UmJtedl t~ :lfWIIti ~ 1111 ~ l'lltll i!'B· d l "'l~led lb)' 9 GO 
.Strlll'ngtlii: 1Urr 111 ~ olldl om ,ao !Pflt rpiii.J. ~ 11 tJ:iid! .o.r :111 'Pt ! d1e.t~~mltte.t { Mil r!!'.q jj red I!Jendl~ I!I'&..Ma,IJt fi'Jilw 

I 

,J'I'Lllrt 
il!W'£1 Spieln 
(111.1 (ln. ~ UJI U.IJ I .U Ll I .J l .'l La! 1 3! 1' .. 6 1.1 '1.11 I.IJ 2.U 2.1 :2 .1. :Ll 

1l .J;j Q .. 1 ,..J l i'J.I 10-S 10-'J ll .fl 11 .. ~ I 1-'7 11-1 0 1~ .Il-l n -to 1!.9 11·11 W-1 1:!:-11 U-ti 

1 :-: ~ I 1M• s.o. ~J(J c;.l 9-J, ~'Ill M I(J.-!o li'Lto M h'\ II 1'1-1 114 ll-':1 ll·'i' Hll Jll ll-~ 
If.!.:! H.fl ~ ~..'1 !1-I.L '.L;2. 'J-.'Il IJ.II IJ-Irl u:q 111.4 lf.Ld I~ l lj.IJj LI·L 11-.1 11-S II ·~' 
'l•tn I' .:I ·.·~ M-0 11 --= IWt I{JJ 1-l-11 tJ~ IJ.o4 '.L 7 'J-9 ~II l i'J. I IU·l I~ 1M IU..Y 

ll.O 1~-4 I ~ lrJ 12-...J. l ':!r-9 14- ~ J4-A 14.-ll 1~-' 1~, I!- I(J ~~~ ~~~. I ~..Lil 1~- fJ "·4 11-1 11- I 

~ :-:" 
IMi li .;, ll · ft I ~ •£ I :Z..,I'~ I ~-I ('I I ~_, I .~-() I l- l!"' 14-! 14-S 14-~ 1'·0 I "1..,1 I S·i!! 1!1-I'J I :5·1 I I r,.:! 

I 
1') .~ I (1.1 11-fi I L-4 II-'II I ~ - 1 I ~-1 12-'1 13-l i ~~~~ I ~-~· I ~-10 14-1 lq-4 1~-1 1~-9 I $- f• ~ ~-~ 
~4.0 ':1 -1 n 10-t 1 n -i' I O-Il lJ -1 I I-tt 11-1 u I j.l 1 ~--4 l !-'I I l-l n I -t-1 U ....t I ~-I I Jj .tj lJ-1, 14-':! 

1l .O 1S-9 It~- • l? .(1 1?·6 ~ ~~"' IS-6 19.0 I Q.." J9-IO :r'-:\ ~).~ ~1-0 l 'l-) l l ·fi! 1!. 1 .... .. !l-9 .~.-- ~ 

~ 
l l\iJ 144 14-11 I ~·~ I ~- II I r.:..~ I (.,.I fi 11-) I ~'-« 1 ~-0 I II-~ 111-';1 lo.,l-1 I o.,i{l 19-'J 1(LI i Co·ol 

~ :-: 10 19.1 1 ~~. ljj- !'1 14 ~1 1 ,.(I J ~-:1 1 ~-J O 11't-! I fi-? 1?-0 lr-111 J1-~ Hl-0 I~< .J J ~-' I 11-J !'I I•J~ 

~ 
~r~ lUI B-0 H~ I lo-ll 144 ]~ l '- I ,~, 1~9 lt'l- 1 lb-" ~~~- I? .i1 ''-3 1'1•1:1 ,, 

l ~.u I••.J I o.,i -11 ~I)~ ~ 1-4 :H-1 1 :a~J, ~ .. ~-I :t, .. ~ ~2 24-~ ..!~-I :,!~., 2~J i ..!P..O :!jl..to ~N 

If, 0 1 7~ I M-J I H JJ 19-4 I iJ.,JI 10-to :u -u ~ J.ro ~1- 11 2~·~ 22.1 0 ~l ~~ 14-0 14-:'1 24-t.i 
n . l '! ....... j ( .. ~ 17·(1 11-8 lF.'-~ 1~9 lt.:!- ll).9 10.~ l:Lt ::!! i- J .l i- t. ::! i·lt'l 2.2-'1, 12-'J n.J 'J l:'+-

1~2 1'1.. 1t'l l tl-"1 1 ~11 11·. H·l I 1&4 l i'A 19.-::: 1~1 19-11 ~"1.~ Zl'LS 21·fl 11-4 2 1-~ 

to% 7).) ~ UII Htol IJJ~ 'II IU l Oll I U~R II U ~ I I ~1.1 I HI:> IU \1 J'~R2 1:;.2q J ~ tot. J.a'107 IMII 

j.~ I ... ,. I ?fin 82~ 1.189 1).41 I OM 1 n:n• Ill '2 I l ti~ I~Ho J'!til't D 1' l.Ho4 I o!l J 14~9 ]'10'1 H49 Is 'J' 
l ol"J :) 14 .~ 1 94!- IM'i' 1 r'o!.·J Il l~ 11.:- 2 12~ H92 1'1.4;!. u~ J#~ 14W I~ B~ I~ 1~1.\ 

R17 949 IC•IA 11)1.4 1141, 1~1 1 1::!7, I 1!~ ,1 I1V! 1.4411 I 'll); ~ ~~ ~ I rt.l i I'""' I ?~I 1 ?7~ 1~2~ 

N'dr- , .. ~ '-'~ '~"' ... t., P.. lnf"JPII Jill' ~o:prrlndt h.~ Ill uc bfl,.., nl rou.h 11LH~r ~ni l• •rorJf 
~ """' h.t'i!n in ~ •• Jn o:n;l.l'llll Unolutl [o:r :M ltd. U.....:L .UU'U..II U r .11o.ffil:f ur IIITIIilohlit:P • lltnnr In b1 
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ILlll'it'ltted 'c !i paf'l 111 I'll I'IM d:h lded tr :2 40 
&1ll11i'ig!b: Lih'lfl fi!J.atl Of :1.01 pit pW.. dlfllllld huaL1 Of li J;Rf (ttet!llrm_11'111i th11 t11qD .. il!d tiJBrltli'if:t tletllgr. Til lUll 

llfil~ 

~ :re 

On.l I ~In,) I ~HI 1!.9 IAl Ll IJ.i L! 1.4 I ... ~ i.6 L 7 I.K u !.>fl !.1 u L.l !,4 
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~ u o lll ~ :!1·! !l-11 22-H .:!1-4 24-tJ 14-7 ::!~-2 2~-11 .:u •• o .::! t.-{1 21'1-0 2 11•1) :'! t..o 21'1-0 ~~~ ·0 
~ lt'..O 16-l!i IQ.~ 19-11 -:D-1 11·1 21·9 12-4 l~ ll) 'V-4 Z'- lti 14-~ 24-8 'l~:: ~.).';I ~ II ~fl 
~ ~ xJ 
ilil 19,~ I ~..) I ~-I I t>l-'.1 19-~ I V-I I :'.!().~ ::! 1-IJ ll.t ~ 1-11 ::!2-~ :21.-L(l H-~ 2..\..~ W! 24-~ l-'1-9 

~ 1 4.0 I, ..! 11·· 1 (! rM I K-0 

i I:!.Q 2/J.ij ~0 ~0 ~u 

~ )( 1ll 
I~Q ~~ l+'J ~-~ 2r .. o 
1 .... ~ 2l.J .:'!).'1 !.J.j I 24-Y .:'!~-~ 2 1'1· 0 2r •• o .:!1'141 21'1-0 2r •• o .:!1'1-fl 21'1 -0 21'1-0 :: r..{J '2r. -O 2t.·O 

i 24 .0 -:u....-.. l J-6 22-l\ ll-11 li-~ U-2- !il- 10 l. ..... ) ~0 ~p -:1,.(1 ~a ~n -:1,.(1 ~(I ~n ~(,.{1 

ill11l ~n '.1.4~ IJ)'.!I~ Jnu 11 2~ " '~ 1~11 l~r-f. I ,U I) 1 •• ~4 I ~(U~ l.i!~H 14~(1 

F I 
~ .. . !oil ..... .,, , '110!1 i)til:l ll)lti 1 0~ 111? 1191 1 ~4-i I ;t9iil 1.'44 l ) V-4 l·~l 1490 1~11 I ~IU ll'lh 

I 19.~ f:.$:'! •D') 'Vt\5 ION li"M;! IJL!) I 'a.t5 J:rta:: l~21 l ".\1"i l"'N j~l U1o~ I~ l&;!o~ I 1\.".1: 1HI 
:.!.4.1) ~9t~ fJM l!lW ll r~ 11'.'1 1:2~" l ~f.l1 l~h'lt 142l I .'lA I I :UIJ l~'w! ~ I r~ l 

I 'L"' I :•~9 11111 HIM 
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