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1. O. 1 7g ):!tr'[f:iiIm:iJ ¥fVtf± ~~;fJ±T flEJiiItH. mWHA1T [11] ~((1~:J1i

*~ma•.•~~~mm.~m~~.~~~~·~~*
f1F11L
1. O. 2 *f1Fl1t~fflT~j}Lr.Wrpf:iiIm :iJntitf± ~fllL'J9ijbt. fiffi:
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2.1 /It i!

2.1.1 tJJim 7JrlVtf±'l[fJ1 prestressed concrete pipe pile

*=JfH~ 'L4" tJJi Jj\z 7J T z: hYJt~ i3"J ~ :£f%~~ un i3"J tJJi m7J HVtf±
M:. raJ f*'l[fJ1. fJ1~ rei It!± iJ£ J3t~~ 1'.J C80 llU'J.l: i3"J 'l[ fJ1 jg i'i?J

iJ£reilt!±'l[fJ1 (raJ~, PHC 'l[fJ1). fJl~reilt!±iJ£J3t~~1'.J C60

i3"J 'l[ f1t 1'.J reiIt!± 'l[ fJ± (raJ f* PC 'l[ fJ1 ). j:Jl15 rIc mJ *3 :it 1'.J tJJi m7J
m.~.~mmJm~~.~~~mlt!±'l[fJ11'.Jm~~mJVfJ1(raJ

f* PRC ~fJ1).

2. 1. 2 ~fJ1¥w.Jj concrete pipe pile foundation

Ffl mA± (15) mrp i3"J~fJ1;frlJitfFffJ1lJfi3"Jjf( ~jf;I'll~J:1JJJti3"J

~ (f1g) %l:~¥lilflo

2. 1.3 fj$-1Jt A'ft: hammer-driving method

~mfj$-N§%'l[fJ1rr~±(~)mN~~J3t~mfJ1~I

n'ft: .
2. 1. 4 IWt 7J fffJ1rt jacked driving method

~fflWffiN§%~fJ1ffi~±(~)mN~~J3t~mfJ1~I

1nt.
2.1.5 111fij]'ft: method of dig construction

~'l[fJ1~~$~A~m~~.~~R*±ili~fJ1mA±

(Tn 'ep i3"JifLfJ1~ T.nt!.
2. 1. 6 fHAit method of planting pile

tJJi*m~m~fJ1m~~R~*mm~.~.~fJ1.~~%'l[

fJ1 fH AJ-t9' i3"J~T.1nt .
2.1. 7 ~~ffir-tiliiHiJ;l1F. standard for stop pressing

%fJ1m~N~~*~~~fffJ1~~I~~~#.
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2.1.8 ti!!.ffiJ\JkfIt-f'JL pill' pressing machine with cramp press­

ing type

ftfft I!r{WIJrrfSJl8i1HJ Tt~ tJ B~H~ ffiAT l~ffHJL

2.1.9 ftt5tfPIJEfti1Fif.:fJi:tJ allowable pressure of pile with

cramp pressing

fJ15t ftifB9m:::k1iQTEtJ 0

2.1.10 TMftAFEfItffL pile pressing machine with top pressing

type

ftMm$Jl8i~ffih~m~MffiAffiMmo

2.1.11 ftt5tmffiftifR~Mh allowable pressure of pile with

top pressing

fJ1~ftiH9fi'::kmffitJ 0

2.1. 12 :I:J!;t;y~~± filling concrete for pipe pile head

~~ft~fJ1m$~~$~~-~~~~m~±o

2.1.13 J!fJ1 pile following

mMctw~,mMJ!MH~fJ1mJ!~~~~*~~~Jl8iI

TJ¥o
2. 1. 14 ~fJ1±~:xjUj\L plugging effect of pipe pile

*ofJ1~mMctW~,±~~A~M~~±$~~~.m#

fItJ1ffif~lI.tJ :&:~W~ B9 Jj!j njlij:xJc IiiZ 0

2. 1. 15 1l:Uf repeated pressing

.tJffifJ1Jl8iT~~m.~~-~~~N~Jl8iffi~~~~~o

2. 1. 16 ~:\[fjlHjf,{ft standard for stop hammering

~M~m~~~~*M~~.*~~~~#o

2.1.17 m.-A~ penetration

mM••*~fJ1-~*em,~fJ1mA±(~)m~~
~~o

2.2 ~

2.2. I JL{ilJ~e
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if: -!(l.ffiJ0~r;'J h:
N, k - -tj(1fij¥Hju-"i.fif-l1Hl=l.-;J- i l-rHl0 VRH.' Ilf. rtJ 1] 11= If] Fti\

i ftHrt (j0 i1.~ I"J }] :

.\I,k - tii FJt$M!o.'iL fif-l1HI=l.ftiU~: B011=1+J T Jl! f1t fit ffl1(10 i1.~

roWt}]:
N':kn"" - - t[J @Tm~~~h~H;j;I{Hn 'fr B;ff"liij iL' I\~ rl:i] }] itJ1JF /(1.

f1t!i*I\~rli]}] ;
.r".r, ,Y"Y,- - ~ i, j .j;f1tWt~ 'frffHi~~ y, .r!flll BI~Jfp.~~L
2.2.3 tA 1] fOft:f-Htfm

E,. --fl1~nV~±B0~!fl·tH~ii:;

E, - -fffi@}]WJfU0~!fl·'It&i!:;

f,k - - ~F fffifjz:fJ WJ1ffiVtt'I ~iRijttif-ll{i'l;
I -f1t:!irjf.VM±tmI,L,tJi:JJJiRijti5btm;

I.k ·-f1t:!irjl!lM±tmI,L,tj[ffi~iRijttij;l1f.m;

~.k--Vf1tf1t:!irm.±~~~ttlli~ijt~~m;

In -±li;t~jl!.±.!=jVf1tr*J~JB0ft'l~~iRijti9:itm;

I, --fl1:!irjl!.±tmI,L'tJiJil:~iRijtNHm;
I,k -¥l!.±tmI,L'tj[tL~fftijttif-l1f.m;

J': - ~gjttJttft.~fft1JtNitm;

Iv--~fJHj[!W~fftJ3ti)btm;

Ipy-fffi@}] WJ~B0tJLN:5fftijti9:itm;
!;,y -fffifiiZ}] WJ~B0tj[ffi~fftijti9:itm;
fplk -- fffi@ }]WJ~tJi:tv:~fftijtt;f,lt.m;

Iv - ~F fffifiiZ:fJ WJ ffJHj[ tft. ~fftijt i9:itm;
I,p" - -r£i*ijt{Ii-iE,Fn B0~ 'fr!if!.¥ i4k~ j] t~ tiEm ;
!'l-.l$i;;~~jl!.±B0tj[tL~fftijtia:itm;

I,,· -~1ffit;1Jv.~fftlii9:itm;
J~. -~gjHj[tv.~fftliNitm;

Gp-¥f1t flll! ;
Ggp -tlff1t¥li:HJ'Jf§~i*f:QA"Jf1t±,~, ~ ll!r~ VL~,f1t~;
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M--~fJ1flt5BtWJ*ttiJia:itHI;

M,- --~ fJ1fJ15t 5l: WJ*~ :tJ fbt Il~ fll ;
M" - -'!'fltflt5tJF~~'j;p:;

;'\J- -fti:fiJ'j~~l.!iIfif,I1HJlihtJfl:Bg$lB'L' 'l£ ('1):tJ fHIrF~
fltJifi51:lJ£riiJ fJi9:il-ffi;

N, -J¥t-flttJtt&: fJia:itffi;
Q"k- -~fltlJ£ riiJ fbtrl~iFc~j]1'if,i'!HE{;

Q,h Ql'k - -,~.tlHU!IJ~ll:tJf;r-i1fffi, ,~.fbt~j\ffij~llfJ1'if,i1fm:;

q.,k, ql'k - - 1'J1fDllJ~ i m± (lg fbt ~~ f91IJ ~Jl jJ fif, l1f. m, fbt Il~ j\ffij ~1l:tJ
1'if,i1f.ffi ;

qp ·-fltj\ffij~ll:tJ*ffiEm;

q" - -fltffll~ i m±HgfDltl~lljJt;¥flf.ffi;

R--~*~~~~fltlJ£riiJ*~:tJ*f~m;

Rh-Jf!-fJ1~li:H~1tHJ1rp~1'1±Bg*:>jZ-*~:tJ*HiEm;

R. --if!-fltlJ£ riiJtJLFf~*~j]*ffiE{rL

RI>' -~flt*:>jZ-*~fJt~lt1ffi;
Rm -flt5tBgtJL~*~j]t~1iEffi;

Ria -~flttJtt&:*~:tJt;f1iEm;

&--Wfltflt5t••oo51:~*~:tJia:*m;

R" -flt5titit:J§.ffiffi1'J1j] ;
RI -1'J15titifJmffiffifltj];

V --WfltJlf:tJ i5btffi;
a,ok --fiJ'j~~::luiHif,l'!HJl~ r 1'J15t 7~M± 1£ • 00 7t: riiJ HI

f1i.j] ;

ape -Wflt1'1±5t.007~M±1f~1:!nffif1i.:tJ;
a l" -1:!n@j]WJ$~:tJ }~)lt7~M±7t: riiJ f1i.j] ~-'f~BtBg

1:!n@j]WJ$@:tJ 0

2.2. 4 it~~~.&Jtfm

dm-¥li:lJ:f:II!.'!U,*JJt ;
lI-tlfflt¥li:lJ i=f f]g flt~ ;
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11.'- -'1f.f1tfJ1T.YiJ1<-'ffSLft ff.~;
aE-mM~~tH~ji~?lf.~±~11m:fil:zrt;

a" --f1:lJwYifijm:fJ:&tf.ff.~;

(3.. --?If.~±5~Jlf~ofliJff.n;

y--~L~~ 'L'I z:~ 0101 ».~001tHJt~ m11~ 0101 (j{] tf. ft
ff.n;

y" - -tM~m~Htff.~;

~--¥~~ffi~~±~~~-'f~mJl;

A; -'1f.f1tm1£ff.~;

A" -.f1tYifij±¥~filLf~iEff.n;

p-~.f1tEm~±~~~ffiffifilL:fJ~~ff.n;

Xo.-'1ffJ1.f1t]Ji itif71< -'fl- tLft 0
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3. O. 1 HFfflt~li:ll, }t!!.l£~HJIL& Jj!itJc3ttf' Tff£BQ1ffltJLfPJ h: -t
~~~h~tt~~~**~*~~A~~~.

3. O. 2 ;fcj- ±[t¥.lfJ~t~~-:ff*1'f~m;mB4ifffl'r.:z§.ti5r)iIJ P;j ~:

1 Wffl'.~r.:zm~~~~~~~tt;

2 ~~~~~rrWE,~~~~,.R~.~m,±~~

~~~~~~~~~~#~.Wffl'mmmfitt~.mmfi~m~

1r'lt!!X:tt1ttiff!T1r#;; •
1~3 tt.N~~~fim¥~Nffr.:z~*.fi~*~~«Dm

t;'r:~tiit~J\l.rt!» GB 50011 B4:ffJ:JJll.iE.
1~4 fi~~m~tt~.~ti~OOffl~~~~*.

1~5 fi~tiff!T~~r.:zU~~~% •. £mfu.mm1r'lt~m;

mr.:z*mA~~~~M&,T~~~,~~tiff!T~#~&m±,

tiff!TI1R~. P*P'i~xtmJJt1.ff~;f11$:~~Plol~~¥liJfliE.

1~6 ~m~tiff!T~~r~M&~,~*mmA#;;!!X:~.'It

iJ1fJ! :
1 ~~~~~.,$ili.(~)~~,~rfi~~~.~

m~$:~~;

2 ~~~m~~~±.W(~)E±~~±~~.~~.

~iJ1fIJi9:iHiF~~ ;
3 ~~~~~~,~~~~!!X:~:ff.E.WE~.

1~7 fi~£~tiff!Ifi~~~~*fim~I~~•. ~*m.
*'lttiff!II£~,~~~*fimmI£~••
1~8 ~~±~~r*Mfim~.~tt~.,r.:z~~fiOO*~

ii ((~±Tf~lfJ~~J\l.WDGB 50021- ((I~.i}[~JJ.~NiHJll.

Wf.» GB 50046 B4:ffJtJiw'iEliftliE.
8



3. O. 9 'IT fIt 7ft~± & fIt ~ IliJ ffJG ~*JE. r.F il- *- 3. O. 9-1 f\l'~

3. O. 9-2 i'l0~J[JEo

~**
~lt

It;':HlI~

Ij'JIJ ~l

(kg/TIl" )

PHC'l'ftiL
PRC 'l'1' til: C80

o. :,:i ~P\2 1:,0

PC fffIt C60 D. 10 ~P12 :~s 0:::.0.06 <3.0 100

lOft!P.ft 1)- J9J:f!l~!ilf:lt '«H.&

fIt!!'! fJtH?mfi&H1'~ ,j( s<Jf- Cl- pHffi

~!il 'I' ~~ ~!il 'P ~lj ~!il 'P ~~

tMl.'ii
rhil!i!t «(') <800 <1000 <800 <1000 <:i00 <800

PHC~fft, ** fJ1:/iUHI;: KS\oO KS1~O or or or- - - -

PRC~f1L
i~~ ~§;It ~O.8O ~0.8o ;or; ~~ ;or;
±iI# ~fj ~JJ /5JJ

PC~fIt
11i!'t!P.

a~TiHi ~ ft' ~

*~ Dr<CM <4.0 <7.0 - _.

ft~
(JO-l~m2 ',)

i1, t< 'I rJM1J 1jl;;js:1M<:1Ji1it('1!IHiFlll\! j; 50 if. i5!:itf'1!/fj"flll\!1J 100 ~aH~Hff~

,j( I,;i. l/ J~f itiiE 0

3. O. 10 ~'lffItfIt~IliJJtJO~~JE*f;f-(1f.*3. O. 9-2 'f;~JEi'I"J~JJJtJOtlii

fif-~)RBt. JE.*Jfll.:f§})lZmJlf[j!HT~JJ1? frJE.r.1il-* 3. 0.10 i'I"J
~)Ro
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m.#. 3. O. 10

~500 ~300 ",<jOO ~300 ~500 ~:,1l0

2. *-lfli~lPIJ

IlJJlliit!lll~~Jfj!,J[

I. !~ hn \jij iIJi
jltM±f¥y'l~r'f ~15 ~lO

It (mm)

rb I *:&ii[JtjTi\btllJ!JfIfF~'R"O fF. jj1c1iH:Ii~JTll.tA~l1!!.r7l<, H~mJ'l'hfrJm:±1\.'

'RiiJiiM'tk, Jttkf1l~lT-JjL "1Jti1!l~t!Il1rl9!i'1t pH ,;;: 2. 0 nt. ~:Uii5l:i1I'J!J1Jif

1lf!1-; 1IlofFn>t. llJJ!J"mfiID:liiJ.l"JirH~ijL

MUWM±UM~ ••®.t!Il_~.*mttiiJiiM'tkftM'tk7l<ft.&~«••
*~~.Att.~tk~*~~.r••*M.\jijiIJim.~.

3 ~*~m••*JtjRMM'tk.~m.~.
I {E'I'. 5!1illilt!lllT-~""· ffiJ~U;lltM±'iI-f!l':ffJi:!l:'i~I'lCf;I,;i.tH"95nun.

*U••®.t!Il~~~KIt.~*f~.±~~WIt.
(, ''1{lrlljJ:!rA 1·.~I'h'i'£1rI9Hi;]IIHl}HIJ.t. 1,\i5HJrJiilIJjUHllljjtp~,j(· {D.ffif"ifl(J

~JjtNI','/jf!i.f;~jJll.

3. O. 11 ~;:flH~jj~j@~Yt~:fln')(iIl:. t~~1i{iIT~~17j~±'&rp.

~*mm~~mM~MomT~~±.&~~M~~.*MM*#

r\iZ1~ ~IJ llJi~t!I1 iMJ~~'&!jj(;~ no M*{tf:J!1.TJl. Jtffift!l1m!i~ /J' T
2mm. ill fiT :*UfHA~1(§1(HI~G~~Jmf¥tft 0

3. 0.12 ~"fMI'J~~OO~1fIlJi~t!I1~;f4at.tE{il.1f!M~~:fJ

at. fiT~~A~.&M~~~M.m:fJo

3. 0.13 "f:fJ1~Jt{t!!~jftpr'r'U@~-g.~1ir:#~~H~(t«Iljflt1}[llJi~

t!I1i&bt~JIl.M» GB 50046 I'J~M!.JEo
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3. O. 14 ~fIHmftlM±i'l(Jifiit~v~U~ii\!~:1nt~mni:r~1j@1~(f;j;(1i=

«'!-iifi ¥ftl~± i( WI ·t':EM~ tl1 ifiit J;.... teE M~ iJt~1f$;f;J;l1E) (;H/T 50082

i'l"J1fJ:J~JE 0
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4. 1. 1 ffir~JJlIXJlfn@*=HJffi@:h 1~it1 ±H1l1XJ i*, JtJ91: lrl: 1;lz1'Ht
fJHr~* fiji Iff. «ffi @:h 1~ it1 ± fH lIXJ f')) (;H/T 5223. 3 rp f~ f'~ 1lf!.
~1iJHlmf'B~nI'.JE. ~*R-t@r-r-@-~ 4.1.1 B~~!\\5Eo

*4.1.1 f9iElZ:ntIXJ~I¥-J¥*R-t

0:M;(!i~
tt;;$:lUZht

~~:M;il& iillifti fQ .lIt/j'il&iilliIiffH it.i'f!l!uHli::m:
it.i'fWU~

~i~i/tht

(mm) (mm') (mm') (kgm) (kwm )
(mm)

7. I 7. 2S±0. IS 40.0 ;J!l. a O.3H O. :J06

9.0 9. IS±O. 20 64.0 62. ·1 0.502 O.l90

10.7 11. IO±O. 20 90.0 87.5 O. 707 O. 687

12.6 13. 10±O. 20 12S.0 121. 5 O. 981 0.95l

14. a 14. 15±o. 20 15·1. a 119.6 I. 209 I. 184

4.1. 2 YffilflHJ&t@*=m Q235H. #@r-r-@-r9HJtJE:
1 YffilfliiiMm:;j'"~1~*=HJ~mT~;

2 Yffil~~~~m~m.~.m~ttWMI~~Yffil~~~~

±~Jm1i@~J:Ei.9:it~* ;
3 ~mm.~.M~.~mm.ffi@:h~f'.~R.m~

m~@JJm.m~~mR~.Yffil~~OO~~•. ~m*m~
fHLo
4. 1. 3 ff fJ± )lUit~J:& FE rF 11" I z:: B;J. m -@- t{~*= J+l W- iii: itt~L
iii 17<~. # Ill[ 1'.Jitr 9HJtJE :

1 W-ffi.~~&t.~@~~~fi~*~~«J+l~*~~m

IM±rpBq*JLft~');P1:iti!;fJt)) CHIT 18046 ~ 1 9=' S95 ~B~ff*

12



~!\'.ji' :
2 II!11dJ0 JW::li@ rq:,} J'!\'.1'1' Ir~ '~d/~lt «1iY',!~ fll¥ftliE±J fJ 111*»

(;BiT 27690 rl~1iJ:J!\'.li':

3 *ftMmr~m~m~~m~~mMM~~~*~~~

u~.~~#m~~~~~~.~~r*.fta~*rsM.*

fr~4~1fftftft~jLQ: ;
4 ~*m~~~~~*ftM~.m~rl~~.~.•~~

ft~Mm.±~.~~€.~m~mo

4. 1. 4 '11'l; fL1Jl~ ~ f1!!.1JR M~4~ ;j( fi!;J m11'ft .f~1'1' I3'l*t1J; " «7t3IEt!
ffim:htft.±~fL1:» (;B 13476 B~~~~o

4.2. 1 ~Mtti:5TH21'1J7tJ;j 300mm. 350mm. 400mm. 450mm.

500mm. 550nml. 600nml. 700mm. 800mm. 1000mm. 1200mm.

1400mm ~o

~L2 ~Mm~m~~1'1J7t~M~~~m~M.•~~~m~
M. ~±JL3i::tf'Jtj~M~o

~L3 ~MmM~m.±s~~.~~e~em~.1'1J7tJ;jffi

IIiZ:h~~m.±~M.mft~e~M.ffim:hm.±~Mo

4.2.4 ffiIliZ:h ~ ~!litftliE± ~Mtj(~3\~ffiIliZ :hm:k/j\ 1'1J 7tJ;j A
~.AB~.B~~c~.~~@m.±~~ffiffm:hmR7t~

J;j 4MPa. 6MPa. 8MPa ~ lOMPa. ~:tJi:~'t1fl~mr.1=i;*t1J;I'

llfH~ A B0J;~~o

~LS fiMm~:tf'T£1'1J7t~~ff.~~:tf'~M~#ff.~~

:tp~Mo

13



5.1 - liN: :ijJ ~

5.1. I 1ffJ1¥Mliiit1iA4ir9JJ¥*~*t:
1 H±IW~~*~,~~~~ft~~~m~ii~~~~

m~~~~~I~¥±.~.~Hfi.mMfi.•HfiW~,~
¥±. *~mwt!l!'l1:if~;

2 mR~~~.OO~.~.~~~~r~.OO~.~, m
R~k$~~~~~ffl.,m~~~¥~m~&*.ffi.~

~)~;

3 mR~~~k&~r1f~.~r~~~~*~,~m~

~~~~ilim(~)R~~~¥¥~M~&~•. ~.~~*,
Jl([ IfJltJOCill Ie j:m&~j:m~lT~{tj:;

4 m~ii4ifi~.Jl([II~&~~~~~#~m~fi;

5 ~mrn~1f~~m.~~%A&~~~#o

5.1.2 1f~m~~~itr9IJ~Jll,~:

1 ¥~i9:it~~1g If1 ~~fJ1¥litll~mW:~~1imm A
~fJ1;

2 ~m~.~~~~~V.-~~~~~±~",~1im

m A~1ffJ1;

3 m~m~ii~~~8~&~k~~",~~h~~~§

~1f~~~mmA~tt,1immm~~e1f~d~~.B~.

c ~Et'Jffli~j]~~!i\I~~±1f~;

4 .~1g300mm~1f~&mm~~mwt!l!~~~~; ~~

~~&ffimwt!l!~~I~mfflAB~dB~.C~1f~,#~~~

~~~mwt!l!fi~~*fflffi~~~mwmJl([o

5.1. 3 1f~~~.~~itr9JHJll,~:

14



1 'iffltt'8:1iiJJ\r:pJL'JleJ:iiZ~-g.~ 5.1. 3 t'8~JEo

~ 5. 1.3 1f*Htt-.J!I,j,I:j:l/L'1iI!

±~"3fiHHi'fi£
lIF~~~"f 311F!ifit~~y

Xfl!!:tNi£
'F 9 *li<J~~1I\IfittJl¥

tfilfUlIii'1± 4.5d 1. lid
t1f±fit

~FtfilfU±, tfilfll~FlIii1:± 4.0d :3. 5d

tfilfUlIii'1± 4.0d 3. 5d
llfl7tt1f±:fJ1

~FtfilfU±, tfilfU~FlIitt± 3.5d 3. lid

~Ft1f±t«Afit 3.0d 3.0d

it: 1 fit(j<j*,c.'III!tll~*fit!lt9'wjjt;l\\tllfi*,c.,zraHI'~IIfi~;

2 d'lf!lt"H~;

3 '"ltlAW;:I~] fitIlfi;;r~fll~H1' X~/J''f1,C.'IlfiW:i,llj I.E ";ltf1!lm'iA'," -e(I<jJ;!ll.~;

4 "ff117tt1f±fit" tlliJLtltllUJjiv}I IUJlU&1J fU:HL ~mMi!(j<j'lfflt¥fJJH;

iilft±, MJIil1'H~f<f~±' JJfill''ll1ii\VJ,fltIlfi,

2 i(!flt~i(!f.lFflt1illt§::;{jjitTtL j1'Af~~[ii]:ft]f4'z.r; 'M
*m~flt~.flt~,1i~flt.~.h-g.h~~X~[ii]~.~J:iiZ~

7]< ~~Il-g. t'8 -g.h f1:m.~ ;f§m-g. 0

3 ~-~~i(!~1i.~~~*m••flt~_~flto ~~~

~~.~~*m~,~J:iiZ~.x~~t'8~~m~~k$~~t'8.

n/li], it**ffiJ:iiZB"J~~mJitL

4 J:iiZm~~±~f1:~flt_*h~oflt_~~OO(~~Mflt

!}C$)j-) i1!At~h~7*J.i, ~T~'t':I:±, fJt±~1[1J\T 2.0d,

~±, ~JXl.ft, ~~JXl.ft$XJ9J:E~/f'l'[1J\T1. 5d, WE ±, ~~Jxl

ftli!J9J:E~::f1i/J\T1. Od 0 ~fftHx~~ r121'~at, flt_l:J, rt~
h ~J¥J.i::flVJ\T 4d, it J:iiZi1!fHx~~r 121'~~.h ~.fltm~

~.o

5.1.4 i(!flt~[ii]:fl,u~~.h:f;f,ll{EIt'8~ftlJEJ:iiZ~-g.r91j~JE:

1 ~~~~~~~,6~t'8'ifflt~~,J:iiZft~I~*mi(!

~~.~~~~JE,ft~-~~rt'8~flt~~::fJ:iiZYT3*,it

J:iiZ~-g. r91j~Jl!JE:
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1) iitfJ1B"J~~f~, *JJt&.ttf!i9J:~l4'fiIZ~~l-t~tE;

2) iit;fJ1fi1Zm1:E.ttf!i9J:1JJ1*ILmili;
3) ii\fJ1JJID:I~14'fiIZ~IW;fJ1-31L

2 &~~.~~.~.;fJ1¥~.m~*.~M1*Wmiit~

~~fIllfJH~~~~~*flffJJEo

5.1.5 j(t'F;iJ.~*ffilf~*~i9:it~.~qJ.,z:..B"J~;fJ1¥

~.fiIZ~M.~.;fJ1*f.~iit••JE.;fJ1*f;iJ.~~~~mo

iit.~*m.~$W~~~~~~~.~filf~~.m.fifift~

/fE ((~%!:¥fJ11'&iroiJti:*J~m:» jGj 1061Afr 0

5.1.6 ~*ffilf~B"J.;fJ1. jt;fJ1~~~;iJ.~~fIl~!J!1;iJ.~~ B"J
.'Jfm~*r:9IJ~~JE:

1 fiIZ.'Jf;fJ1~ffi~~M%~~.*~m~~~~;iJ.~h;

2 fiIZ.'JffJ1U1#.til\\WijB"J~~;iJ.~~;

3 ;fJ1~M;iJ.~.*~mfll*f~h~~'Jf. ~m.fifi~

fffi/fE ((~%!:fJ1¥tt*~JlI.m:» jGj 94 it'Jf;
4 ;fJ1~~.OO~~;iJ.~~fIlM.OO~!J!1;iJ.~~~~'Jf.fiIZ

m*fffi/'1£~ 5. 2. 12 ~~~ 5. 2. 17 ~B"J~~JEttl1i 0

5.1.7 ffifilZh.;fJ1fi1Zmr:9H~JE1tHi~illfilZ~!j(.z'Jf:

1 ~'FFM~*~m__.~ffifilZ~.;fJ1.~~.~~~

.fiIZ~-.,1:Efilf~~m~*m*rm.±~~F~mfilZ~,fiIZ

r-4*r~~)j(:

C1,k - C1,,, ~ 0 (5. I. 7-1)

2 ~'F-.~*~~_~.~ffifilZh.;fJ1.jt_.~~~

.fiIZ~=•. 1:Efilf~~fiIZ~~m*r~m~~~@~~fiIZ*'Fm

.±tff!H:"~iIl5S1JJtfffi/fEm, fiIZ~{srit'N;J<:
C1,k-C1,,,~f'k (:J.1.7-2)

~r:p: C1,k - -filf~HtQ7.fffii'1Hll*rfJl~m.±lE.OO1.tr<;liIlJ",z ~

(N/mm') ;

C1,,, -- .fJ1fJ1~.OOrre.±1Pitf.Vjffi~i.~(:\I/mm');

f'k - ire.±$.cAfLiIlSS1JJtfffilfEil'::i (N/mm') c
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5. 1. 8 'lftltfJt.:!1f 4lIl IL' S'l: tV:at, ~Hil~ ilJiJ~ti 19 - ti; ~ tlt tlt:!1f
S'l:~M,~~~.~~~H~~~'lftlt ••~~~ti1g=ti, ~
~,~.~~~R~k~'lftlt••~~~ti1g-.0

5.2 *1i ~ i.t •

5.2. 1 )(;f~-jlliJtJA!jo/HilS'l:J1<3f iJ ('EItlS iJmf!l7jC¥ jif iJ) ~
;J\(]{J r&i~JtJA~, ~ *= f-H tJ1 ID! f§ [15] B~ $ tltl!X: ltf -I'lHHllJ, tt-fflt ttl J¥1.

tlttlt]]f ftf-H fJ J:ilt1{F~lji~i\:it.:

1 4lIlJL'~[OJiJftJflr

Nk=Fk+~ (5.2.1-1)
II

2 i\ie/L,~[OJiJftfflr

.1\1 = Fk+Gk+MxkY,i + Myk .1"i (5 2 1 2)
~tFi.;i;tB1.i ~U-: 11) t; . . -

3 J1<3fiJftfflr
~IiiijB~ iEUm, I~j ¥ fj*~mz

ik=- (5.2.1-3)II
i\:rtJ: Fk-t1i:j\jf~~:5cJ:ilt~lim %H. B~fFffl~jf(F1]]foo

B~~rO] fJ (kN);

Gk-tltJijf(f1f!ljf(tJ~± § 1tt~lim (kN);

Nk-tl3J:;\I~j\jf~5&J:ilt~11Hl1%at,~'L'~ [OJ fJ ft
mrff-~tltB~~[OJiJ (kN);

II-ltftlt¥lilfl~ B~tlt~;

tv, k-t1i: j\jf~~:5c J:il t~ 11Hll%it. B~ iIiU IL'~ [OJ fJ ft f-H
r~ i llHltB~~[OJ iJ (kN);

Mxh Myk . -t1i: j\jf tIt~:5c J:il t~ 11Hll%it. B~ fi: HJ~ jf( F1 m:; 00
B~)r~iJ. ~jt!Ht-l'ltltf%,L'B''1.1", y 3:JmB~iJm

(k\l· m);

.r" .1"j, y" )'1 - -~ i, j Ii tlt.uX: £ % -I'll ¥ 3:i y, .r 4lIl B~ Mi:~
(m) ;

17



Hk-fi(m~5&Mfjf,i'fHlliht:'l'JI,]f'Fffl 'FfJ!~jf( ~

m;; 00 B"J 7](-'¥- h (kN);

H'k-fi(m~5&Mfjf,m~llirit:'l'JI,]f'FfflT~i ~fJ!!!X:

~ir~fJ!l'JI,]Jj(-'¥-h (kN)o

5.2. 2 Jf!fJ!:i¥.:~h~:'M~ir-r~iH!l'.~:

1 ~~lli~~f'Fffl5&Mmirl'Jl,]~mm:

l) $llJ'L,~rtJhf'Fffl-r

Nk:S;; R (5.2.2-1)
2) iIiU,L'~rtJhf'Fm-r. ~nJijgA (5.2.2-1) j~. ~[iiz

rmg
N lamx :S;; 1. 2R (5.2.2-2)

(5.2.2-3)
2 ~lli~~f'Fffl5&Mmir~~mm:

1) $llJ'L'~rtJ:t1f'Fffl-r
NEk :S;; 1. 25R (5.2.2-4)

2) iIiU,L'~rtJ:t1f'Fffl-r. ~nJijgA (5.2.2-4) j~. ~M

nJijg:
N Ekmax :S;; 1. 5R

3) Jj(-'¥-hf'Fffl-r
(5.2.2-5)

H'k:S;; 1. 25Rh (5.2.2-6)
A"P: R-~fJ!!!X:~ir~fJ!~rtJ:i¥.:~j)fif1iEm (kN);

l\lkn",x- m~~x[iiztjm~lliriIiUJL'~rtJ hf'Fffl-r. fJ!]]!:Qi*~

rtJj) (kN);

NEk ._~~f'F ffl ~x[iiz fO 7ifj'~5& [iiz fjf, i'fHll ir-r. ~ fJ!!!X:!! ir
~fJ!l'JI,]-,¥-H]~(ri]h (kN);

j\JEk",,, -~~f'Fm~x[iiz fOm~5& [iiz fjf, i'fHll ir-r. ~ fI± Wt!! ir
~fJ!B"J:Qi*~rtJ:t1 (kN);

Rh-Jf!fJ!~MlWtmfJ!"P~fJ!B"JJj(-,¥-jf(~j)fif1If.m.xt'F
Jf!fJ! ¥ litH. nr * Jf! fJ! B{J 71< -'¥- :i¥.:~ :t1 fiJ 11F. m Rho

18



~ h,,/d < 5 Bt, AI' = O. 16h b /d

~ hb/d ~ 5 Bt, AI' = 0.8

(kN), R,,,ft(*f;f-11HI~5. 2.119klifQxEo
~~3 *~~~.h~fiM~~,~ft(~~ •••M~tt.*
~:iJ

Ntk:S;;;;Rta (5.2.3)
~rJ=r: Ntk-ft(m~~j{~t;f-l1f~lI.il-it.~1tmT.m:m:]]a"J~

~.h (kN);

Rta-.m:~~1JL.*~:iJ~fiEm(kN) 0

~~4 ~.m:~~ttffiW~~••xE.m:~~*~h~,.m:
~~ttlli*~h~~m~~ft(~~it.:

R = Quk (r- 2 4)" K 0 ••

~rJ=r: Quk-.M~~tJ,i~~*~hf;f-ltm;

K-1C3t*~, 1& K=2 o

~~5 fiM.m:~~*~h~l1fmmMil-I8~.$~~W:iJ

fM!~JJjt1iL~.M*ft(~~tl0~1?i.:

Quk = Qsk + Qpk = U 'L,qsikli +qpk (A +ApAp, )
(5.2.5-1)
(5.2.5-2)
(5.2.5-3)

A ltd"
1'1 = 4 I

(5.2.5-4)

(5.2.5-5)

~rJ=r: Qsk ,Qpk -,~Jlk~fflIJlill.hf;f-ltm, ,~Jbi~*'l~lI.ht;f-l1fm;

qsik ,qpk -fJ1fflIJ~ i B±~flk~~fflIJ~lL:iJf;f-l1fm, fM~*'l~lI.

h~l1fm,mffi~~W~m~.M*~it*

fim~,~m••~.M~~M.*W:iJfM!
.~.M*,ft(~fifi~~~«~mM¥~

;;fUJMi1» JGJ 94 1&m;
A - ~ fJ1M ,!iHjU~ j:ij j:ijf~ (m2

);

19



+ (I - )A - sinrrat + I A ( sinrra + sinrrat )
py O'pO pyJ p 1t y ::;T.,; 1(

(5.2.7-5)

a t =1-1.5a (5.2.7-6)

j\; rf:1: N -~ JL' ~ rPl fJ t'F JfJ r • fJ1 Jiff ~ ~ rPl n: fJ 19: it m:
(kN) ;

A -~f1±fJ1~ftihlltoooofJ~ (m');

rJ, r, -~f1±JFMlltooB~rfg, 5'~.>JE.1~ (m);

Apy , A, -~$W-rPlfflM:hm;J$, ~~fflMfJmM~,~,lltoooo

fR (m');

r p , r, -W-rPlfflM:h m;J$, ~~ fflM fJWJM lti:-L' JifftE 19j])WJ B~

.>JE.1£ (m);

aJ --1ftltf±~*MfJ00 B~MfJm:~~'L'tj[EE51iN19:it
m:Zlt, xt C60 J{\(. aJ = 0.98, C80 J{\(. aJ = 0.94;

a -~ffI20~1tf±lltoooofJ~~~lltoooofRB~ Itm:;
at -W-rPl~tv:fflMfJWJ;J$lltoooofR~~$W-(iiJ fflMfJ

WJ;J$llt 00 ITO fR ~ tt m:, .~ a *T 2/3 6t, J{\(. at

1; 0;

It ·-1~i~±$I!J,L,mFf51i!li~itm: (N/mm');

II') --J:!JfM:hWJ;J$tj[t\J.51iJ§ti~itm (N/mm');

I;,y -fflM:hWJ;J$mffiJ1iNi~itm: (N/mm');

Iy -~r-fflhV.:hWJifJitJd\J.51iNi~it{j[ CN/mm');

a,,, -ffl);.z :hWJ;J$il- j] .g9.tt~1tf±1t rPl M:h·~ T~Btffl

M:hWJ;J$M:h (MPa);

f',-fflilfi'fAffl'L,jj!t( f', = f',o + f',,;
f'1l-~rpHLJ:JXtJl;:ltoo:i>L'B~iAffl'L,jj!E, f'" = M/N. M 1;

']rffJH1±~ ifllt00~~*~ :hi&itfll ;
f'" -[ff·j.lmiAffl,L,jj!p:. f'" = di;>,o. £L f'" ;? 20mm, d l-J"ifJ1
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:9H:'2;
"I-~~=~jf~~~u(.i] B"J~1nJ llij]iliO'L'Re±'l'1**~ 0

5.2. 8 it~iliOJL'~lli"!fJ±iE~OO~ffi*~j] B;f. riJ/G~ ~iliOJL'

jj!EB"JJ~*~u(.i]. ~ "1= L "!fJ±iliO'L'~ffiMB"J*~j]~iRJlIlnw JE
m~ B~j]!=j~~B"J**I#I~o

5.2.9 wth9:itM, riJ1t~7HJ\l.JEit~MfJ±¥u:1Hjl~~!iH~~~

ff:I£!JiHl;:~~B;JB"J¥fJ±tJtw:j]t~tiEtil, #~$X!J\iR:

1 MfJ±£~~~f*~~:

(5.2.9-})

rt:9=': R",-"!fJ±tJtW:*~j]t~tiEiR;

u,-fJ±~}W]*, ~ Ui = red;
li-fJ±}W]~ i m±B"JJ!J[!3t;

q,ik -fJ±fmIJ~OO~ i m±B"JtJtllitlHlHmiJ~lij]t;j;fff.iR;

Ai -ttw:*~. riJ1t~ 5. 2. 9 ~iR;

G~ -¥fJ±§:m:, Jt!!.~*fj[I:J~~1¥:m:)JL

* 5. 2. 9 ~*ffviJ6t~l9: Ai

±B9~jJIJ Am
flitl:J.:. m± 0.70-0.80

f'clli!: '8f:!tliY± 0.50-0.70

¥1tfR±. '£. 5!liMl.ft!h' 0.60-0.70

(5.2.9-2)

rt:9=': u, -fJ±M:9~~}W]*;

n-MfJ±¥u:119=' B"JfJ±~;
Ggl' -MfJ±¥utll J'Jr-EI IEf* fR B"J fJ±± ,go § :m:~ I:J ,go fJ±~, lill

~*fj[I:J ~~1¥~!3t 0
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5.2. 10 ~5tY£rli]1:.*nfF)-liB".J1ftItill:itt1'YJ:i)u;iI tTmtl4'Ji:t'T.'J5ti3t,
Jliffl;flffL I] 4'JLj~55t i3t, :t1HJ±~ t~'J5ti3t, tItI9!t); ,t:; y!'t 1M± --I:3:if( f=lli t*
~~i3t~~•. *illm~~~~tt~~~.~fttIt~tt*~.tTo

1 *mffiillnM.~t'T.~~~••tIt~W~.n~. ~m
rAill1T itv..:

(5.2.10-1)

Art': l\1,-. ;f;HfL W tT i9: it UI (kN). PI ill it( ti I. 35 R,,,

it.;
c-~'t!HJff! ill tT M.~ -?k --1:3 Jliffl fli li:t~ ~5t j] /f~:\:!iJ6-J~

I5l~B<.JiJ~p[tiJrmJ&B".J:tfrIJP!Z*~. C=0.85;

f"y-ffiillnMtl4'Ji::tJL55ti3tia:itUI (N/mm');

Apy-~$m-rO]ffiillj]m~B".J,~,itjifjiffH(mm) 0

2 *.~tItJliffl~.~Rtt~~i3t•••tIttt*~.j]~

(PA5. 2.10), illtirAut1'Y.JI::

N ---- I I + I ( h1 +h 2
) "/',~7111:((:< (1) t'--2~./' 2 (5.2.10-2)

..:

:rtrf1 : N,-J'f!t1HJLWniEbtUI (kN);

71' - fiJi/liZ tT mtl~ iii: ('*);

d:; -JiiMf&1:. ffiilln mf'tlOlt1fL -k ~Jr1:. LlI!:I:1-2 (mm);

d, ~w~1:.ffi}jLtTmtHi\'iI!'i"HLi:l~Jrr D lIH} (mm);
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11 I -Jli!ijtRJ:. J:!JI m: 11 WJ tHt W1 fL f11lf1 J:. D lfEJIi!ij f& J]! ffE 7*l
(mm);

11c- JIi!ij tIiLf:!JI m: 11 ff<J t¥ fIa lID 11 fI [If)- r n ffE JIi!ij tR J]! lI-E 7*l
(mm):

I Jli!ijfR:tJtJB:nJJt~itUl (N/mm'). ~ f, = 120

N/mm2
;

t, JIi!ij,j;&JIJJJt (mm)o
3 m.~MmM~m~~JJt~••Mtt~~.1J~,m.

~mm:m~fi~*R~fr~~~m~~~mfia•. mm~gm:

tft:r7IJi~Am1i!~.:

N, ::;;; ~ rr(d~ - dDf';' (5.2.10-3)

Arr: N,-.M:tfL~1J~am:<k:'-J):
dc-m-giHH2 (mm);
d" -m-g:ii r*J 12 (mm);
f~ -m-g:ii:tfLVl5N:JJti9:itUlo

4 m.fi~r*J~~••~m.±~JJtR~$m.±~~WJ
$~••Mtt~~.1J~.m:mr~0Amfi••:

N, ::;;; k1rrdlLJn (5.2.10-4)

N, ::;;; A"dfy (5.2.10-5)

Ar:F: N,--.M1Jt~1Ji9:itUl (kN);
k 1 --t2.1JT~*~. ~ o. 8;

d 1 - 'I'ftJir*J12;
L,,-!JU~;Y~.±I"1JJJt:

fn-!J"t,t;m.±-'=JfiMr);J~~~tS5N:JJt~l-I--m:, '§:rn~

.t~dA~1iJfJ~. ~~z iA~'8tt--J.At. CO j~U~~Y~.

±nr~ o. 35N/mm2
;

A"d-.t1i;,e:;Y~.±~~WJ$,ffJ,~iIiniffQ;

Iy-±1i;;C:;Y~.±~~WJ$B9:tJtlII5N:JJti9:itm:o

5.2. 11 ~fit1ift~*:ifif(.1J Ei:Pj(:if111ft~#i~. ii~j,~.tJi*:if
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{,fr~j:it~Q:~Hat· I>;f< A ~ff:fJi ~~.ny +1(1f: J~WiIJiJ 4UlJ r YIJZ~ i-\:
~.~~¥~.M*~~.ti~Nm:

~ a:;EI
Rh" < 0.7'0 -x"" (5.2.11-1)

Ii,

EI=O.85E,I" (5.2.11-2)

[" = 6~(d'-d:)+(aE-1)A,,,Di, (5.2.11-3)

_Jrnb lla- Ef (5.2.11-4)

17" = o. go. 5d+O. 5) (5.2.11-5)

i-\:r:p: Ee-rltlE±sif!tHlit;
/"-M~~.itjIjH!JttHE;
d-'m'M7H~;

d,-'m'MJ*J1~;

Dp-~lliJfYi~j]WJff*~12il(J(]1I1~;

Apy-~$~lliJfYimj]WJfflY-J,g,itOOOOfJt;

aE-WJf$sif!'t1:~:I:!3rltlE±5if!'I1:~:l:Z tt;
x",,-'m'MMI9iftiq:*~1iI~(m);
lix--'m'MMI9i*~1iIft*~. ffi:~ 5. 2.11-1 Jli(m;

a-'m'M(J(]*~3£%*~ (11m);

rn---M1mIJ±(J(]*~tJtti*~8'~tt19JJ*~ (MN/m'). PI
ffi:~ 5. 2.11-2 mffl;

17o-~MM~it.~JJt (m)o

~ 5. 2. 11-1 tf*ffttJ9i)J<.ijLW:fn~§ll[ Vx

4.0

3.5

3.0

2.8

2.6

2.4

2.441

2.502

2. 727

2.90:;

:J.16:J

3.526
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t1J;"'#. 5.2.11-]

f!H.Git'J ~'/'i¥i\t fIlfI<J1<k ll1'!t1ftt (ail) ",
4.0 O.9~0

:,. c, o. 970

:,.0 I. 028
1'JiJ1i:'

2.8 I. Oc,5

2. 6 1. 079

2. ,1 1. 095

it, I ''1ah >4.0H;j". Jl'<.ah = ~.o:

2 :; fIt&.:; fJHU.!Jki'l' ~liPll1EIlf.t:il!: A 1J....H:f.*PTfli~f<liHi:
:J 2 fJt.&qtj,!J:;rKi'l'1f~ruH;J.'~t~* fltilll1E/l(.tJF: A l1ii..: 'll'*i,rflVJI'JIH~;
1 ",,~iPlIJI: 2!j\(:3 ~>J<Mi'iTt!I!"Jttt:&o

~tFi.iFiftB1.iB~ ~: 1411~4~

r¥~ Jt!!~Lt~jjIJ

~7'''\~N;~\-
mli1ZfltmUif~

~IiiijB~ iEJtlHl!tFi I ' .....
~;Il{;R;-T l' PjR~Jm; (mm)

I iJitiJE , iJitiUt±. tfHni~lIfltt:lia 2. O~1. 5 10

mUI!L tHl1 tlitH . t1:IIHiH·
2 4. 5~6. 0 10

t1:l-1!{:jIJHlllfi!;. t1:Il!{!j\(fflltjt[±

ilTWtIi·rJ± . ffl'sHiH.
:3 6.0~10 10

rj1*:tJ~t.. W&' tHi'J

~J!iW. '\'H.JIi tIitt to 'rlt!!)('&'~j.'jH.
I 10-22 ]0

rl'ltrt' tIJ.fi'J. 'if,'~~:tJU

it, 1 ''1fIUffi.ill:J't:kr lOmm. 11/ mrLi~ "j~il'iLI: I5iZ. ,iTiS "H'J!I~'6;

~*~••~KAAM.M. 1i1Z~*~aM.~~~~*rn:

:3 ·'jfJtMJUif"JJLfll'+.f,!kf[Ii!i.I!'t. 1,;uJ<i:LE'!\'t1jUroJi'-till iI",=2 (<1+1) (m) iii
[1'1 pg (I{J 11/ il'i it 11 it1lNio

5.2. 12 'lffItfJ1!l iEiltITITS¥: ~:if\~7Jit.Mr.rft r9Hfi5.E:
1 ~fJ1(ffiM7J~Wm.±'lffJ1.ffiM7Jm.±'lffJ1)iE

~ ITIT~~:if\~ 7J Nitfiiit. :

26



" " "

M ---- j" A( + l SInn:a + j' A SInn:a +( f" lA SInn:a,::::::.::::.: 0'1 l' rl r2 -2- py pyrp - . py -c1IJJ pyrp --
n: n: n:

(5.2.12-1)

= O. 55a,,,A py + O. 45fpy A p, (' 2 12-2)
a a,f,A+.{;,yA py +0.45(fpy-a,,,lA p, 0 ••

a, = O. 45(1-a) (5.2.12-3)

2 ~~(~~n~~m~±~~,~~nm~±~~)K

~ITff~~*~nflHlHj[it. :
" "

M ---- j" A ( + l SLnn:a + j"' A SLnn:a
II ~al ek rl r2 -2- py pyrp --

n: n:

+ (j " )A Slnn:a,
plk - O'po py r p --

n:

_ O. 55ap<,Apy + O. 45fptkApy
a - a, f,'k A + f;,yA py + O. 45 (fptk - apO )Apy

(5.2.12-4)

(5.2.12-5)

at = O. 45(1-a) (5.2.12-6)

rt;r:F: M-~fll~~~~*~ni)btm (kN· m) ;

Mu-1ffll~~~~*~nfJH~m (kN· m) ;

A-~f1lfll~f1t~ITffITfft?- (mm
2
);

Apy-~$w..toJ~~nWJ~Bq,~,~oooot?-(mm2);
rj, r2-~fllfF*~OOBqr*J, 5'''*{~ (mm);

rp -w..toJ~~nm~:m,L'JiJTfflml]ffJBq*1?: (mm);

aj-¥~~±9£*~nPJl B"J~ fJm..5jttE!l,L,tIL!k5!aJJti5titm
zt~. xt C60 Jlj[a, =0. 98. C80 Jt:x.aj =0. 94; JtIB]

t1(~;HE r*J ff1H! liffJ JE ;
a-9£*~fJrnr:F. m~±~ffi~ITffm..5j~~OOITffm~

t~m;

at' -9£*~nrnr:F. w..[O]~tL~~nm~Q;flJftlUIB!aJJt

~mMOOm..5j~$w..[O]~~nWJ~~ITffOOm~

l~m;

j> -m~±ttE!I'L,tILffi5!aNi5titm(N/mm2);
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f·k tl¥.~±4ijHAJi:ffi~£Itf;j;lim(!'J/mm');

Ipv TfffIJiUJWJfHJtJ1I5£Iti&htm C\I/mm');

Iptk TfffJJiIiJWJf,m1IJ.5£Itfi-lfEm (;\I/mm");

I;>V -lm@JJWJ~1fL1F.5£Iti5htm (N/mm');

0"1" -- -Tfff@JJWJ~ifJJ},~\~t~~±ttrtJ@1J~f~AtB"Jlm

@iJWJ~@iJ (N/mm') 0

5.2. 13 t~if@cMii'f1±iE~llif5t~:1X~JJ@rfi;r9HJUE:

1 mif~Mi~~iE~llif5t~:1X~iJ~ffm:
° °

M -" f A ( + ) SIn11:a + jol A SIn11:a
~ at c rl r2 -2- PY pyrp --

11: 11:

+ (I' - )A sin11:a t + fA (sin11:a + sin11:a, )
. py O'po pyrp 1( y ""rs rr

(5.2. 13-1)

fpyA py + fyA,
a = ------,-------"---'-'-----'-'-----='--'--------

aJf,A + f;,yA py + 1. 5(fpy -O"rIJ )Apy + 2. 5fyA,

(5.2.13-2)

at = 1-1. 5a (5.2.13-3)

2 t~if@cMii'~iE~llif5t~~~iJflU~mff.:

I ( - A + sin11:a + J A sin11:aM" ~y al j,k (TI T,) -----z;- j py pyTp -11:-

+ (jO _ )A sin11:a, + jO A (sin11:a + sin11:a, ) )
ptk O"pO pyTp 11: yk ,T, 11:

(5.2.13-4)

_ fptkApv + fVk A ,
a - aJ fck A + f;,yA py + 1. 5(fptk - 0"1" )A py + 2. 5fykA,

(5.2.13-5)

at = 1 - 1. Sa (5.2.13-6)

.:A;r:F: A -i'flt~5:r~~iifiiffJ( (mm2
);

A -~$Wd0]1~Tfff@JJWJMiB9,g,~lliflliffJ( (mm2
);

Apy -~$W.rtJTfff@JJWJ~B9,g,~lliflliffJt (mm2
);

TI ,T2 --If%~llifB''Jpq, f~-'¥1~ (mm);
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r ~rPl~~fiJiM1JlIXJM.m,L'J'JTft~JWJB~*12 (mm);

r" ~rPlfiJiM1JlIXJ~.m,L,§fft~JWJB~*1~(mm);

a ~ff~m.±.OOoom~~.oooom~~m;

aT -3iE%M1J I!I r:p. W-rPl5Hv:fiJiM 1JlIXJ~Jl;fIJJtH flIB!i\rr
~mMOOm~~$~rPltyjM1JlIXJ~.OOOOm~

~t: f1I;
I,·-Y~.±$EIJ,L':fJr:ffi5!I'dfi9:itm: (N/mm');

Iek -Y~.±$EIJ,L':fJr:FR5!i\f:tfif;i'1tf1I (\!/mm');

I",. -fiJiM1J lIXJ J'ftiL:tv: 5!i\ II i9: itf1I (\!/ mm' ) ;

I,,'k -fiJiM1JlIXJfHiL:tHftlIfif;i'1Ef1I (N/mm');

I;,,. -fiJiMfJlfxlf*:tiLffi5!i\lIi9:itf1I (N/mm');

I,. -~n:VlM 1JlIXJM:tiL:fV:5!i\f3ti9:itf1I (N/mm');

Iyk -~~tyjMj]lfxlffMiL:fV:5!i\lIfif;i'tEf1I (N/mm');

001" - -tyjM1JlIXJ~it1JJ,~UlU[t.±r!rPlMfJ~T~U;fB0fffl

M1JlIXJ~}jiz1J (N/mm2
);

y'--~m~~if;~ft~Er'~~iHfflmX*~. Jli( y' = O. 95 0

5.2.14 ~ttc=~~£UJ1~jj)tJ~~~~~~~f1t~N:.itI~M1JA;f.

~~.OO~~~~hM~it~~~~:

MeT ~ (a", + yf'k )W" (5.2. 14 -1)

W" = 2L/d (5.2.14-2)

I _~(dl_dl)+(E'-l)A ~ (1;.2.14-3)
o - 4 I E, ",. 2 v

~r:p: M" -~tMJ1:!1r-Jf~~~ (kN· m);

a", -'EI:fi5y[t.±~ ~~ J:VlB~M h ft r*J B~~f1tf1t.OO ~5¥:

B~ffM1J (MPa);

y-~m~,L'T.L:~QIoJ.&.OOm:tiL3iE~lH1'JQIoJ~~it

*~. xt CGO Jli( y=2. O. x;f C80 Jli( y= 1. 9;

ITk- - y[t.± $EIJ 'L,:tiL:tv: 5!i\ f3t fif; i'j:f1I ;
W" - .OO1*~5!1ttEm::fJr:3iE;

E" E,--7HJIJ1.7tyjM1Jm~, y[t.±B~5!1t·l1fJ;jL
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5. 2.15 ~f1iB~5t~lJtlfif@r:rft~:ct'J!~:

V~O.12f3,Jc(d~-dj) (5.2.15)

;ct':rr: V-~f1i~ :fJi&itm: (kN);
f3c -t~~±5£J3t~nloJ *~: e80 i~itE±. * f3c = 0.8;

e60 t~itE±. *f3c = 0.93 0

5.2. 16 ~f1if1i~#-HttOO~~ij(~JJ @rl€l ~;ct':~!~:
V~R (5.2.16)

;ct':rp: R-"!tJ!f1i~#-4tttOO ~~ ij(~:fJ i&itm:· tiutqff,llHf}
5. 2.17 ;Rlifij~o

5.2. 17 "!f1itll~#-4~OO~~ij(~JJi&itm: R@ti(r9IJi~;ct':ft!

~~jij~:

1 ~~~~OO~~ij(~:fJi&itm:. mti(~;ct':it.:

R ~ O's~tI .)(O"IX + 2f,)2 -0";;" + ~ fyvA,v' sina ~:

(5.2.17-1)

2 ~f1i~f1i$m#-4~OO~~ij(~:fJi&itm:.mti(r;ct':it.:

R ~ O. ?tI j(fJ-O"pc + 2f,)2 - (fJ-O"I'Y + 11:
2

fyvA" I sina ~
~o ~

(5.2.17-2)

3 ~if*~~~f1i~$mitE±~~~~f1i~$$m~~OO

~~ij(~JJi&itm:. mti(~;ct':it.:

R ~ O. ?tI j (O"pc +2fY - O"~ + 11:
2

fHA,vl sina d + O. 3fil df
~IJ ~

(5.2.17-3)

4 ~: if*tff,11E~ tJ!±J1i;$t~ itE ± f~~ B~"! f1i WMJl frIS1lz B~ J:J!J~;

$m~~OO~~ij(~:fJi&itm:. mti(~;ct':it.:

Rv ~o. ?tI j(fJ-O"l'c + 2fY - (fJ-O"I'Y
,\11

111fJ-=- (5.2.17-5)
L"
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1= .!5-(d' -d')
64 '
], .,

s" = 12(({' - dO

(5.2.17-6)

(5.2.17-7)

(5.2.17-8)

~~:p--.~mm.±~~~~ffim~m~*~;

I" - - .~m~[.iz:iJMiB9~mj]f#;@ii~J¥;

d,.- -- ~m~WJ~n%~Mc~:12;

11/- - it.lI&ITJj3~jl\\t~mB9JFE~. ~ 11/>1". !IR 11/= II,;

II---~f1tt~.±(i~~:HHAJt1i/.5$J¥i9:itfJI(MPa);

f<l-:JJi;;t;t~.±B9i'JiJiL5$J¥i&!:itm:(MPa);

Iy, - - fiMii'Jt1v:s1liJ¥i9:itm: (MPa);

t--~f1t.lllJf- (mm);

I--~f1±.ITJjffixtr:p,L,~n9'tm:·t1~(mm');

S\1-rp'L'~l:__U:lI&ITJjxt~'L,~n9ITJjf;HE (mm');

A,vl-~3tfiMiB~lI&ITJjWfR(mm2
):

~ina-~1iJE#.'1-loJfiMiEjW.~~~n"JiE5~m:;

s,-- -fiMi 18] JFE (mm) 0

5.2. 18 ~~¥u:fjB"JiJL~it.mW~f!1!fr1i_illd;J;lft (( ~$HB:¥tJi
*tJ[11D) jGj 94 ~~~t~JEo

5.3 ~ @ ~ 31<

5.3. 1 ~~Ejjf(f1~t1C(j~-Jlffill!X:iF'i1'~~t1Uiiffl~nf i9:'i:i" 1!SIMi
JtJ1Lr,l~i5[if~)j( 0

5. 3. 2 J:YWz :iJ WJ f~ /jif. iffJt*1JJ 1Jj'l] nr] 15J~J Elc 'Ii. }-tj T' f1± ¥ T lU<J
"~~f!uH~c1fn$/GJliz/]\T O. 5%. H~F1~~'T 6 -m. r8JJFEfti'FfffiU
&:fiiZ 1J±5mmo

5. 3. 3 tft it Elc Mi lIl' fJl n<J =1 ~ J:Yi m jJ WJ Mi Ej J:Yim~ WJ ff~ il: 't'{ tiJ:
1 : 1 18] flM xt ffJ\ .ftJ 'fit §. ~FJ:Yi m~ WJ 1fn Iffi nJz 5$ J¥ f;J; 1ft m: /f~ 11: f~ T
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400MPao~ rfii;WcMi"!fJ113~ ~r. TYiiJiZ fJ 11XHin!=j TYi iJiZ fJ m1'-H& i!: IJ\
T 1 : 1 at, ~r.TYiiJiZfJmMiiJiZt-HfFYiH!tJE:

1 ,~,:rmf(;;GJJiZYTTYiJJiZfJmf$,g,ffJ.i~130 50%;
2 H12/GJjiz/j\T lOmm Jl/GJJiZ/j\TBnJJiZfJmf$13~1H2;

3 JtjjijiBIl}iJjf-llffi/G1ifI£T 400MPa o
5.3. 4 "!fJ1~Yffij~1ifEMi1Jn!&ilR *~/G1·1'H\T 2000mm, 1Jn!&i1R
~1iJEJljj130~Ji!§:19 45mm, Jt71'd~lHt~1ifEJljj130~Ji!§:19 SOmm, t~U~E

ft~q:i!iU&19±5mm; t~1ifEMi~1i12/GJJiZ/j\T* 5. 3. 4 ~t.!tJEo

~ 5.3. 4 .~AAtf..J1U2

tffJl:9H?: d
~f#l'!!~"}

~~ilJj1l:j?: tftlHH5': d
tff1l:1'1J;;}

~~ilJj.J'iff>

(mm) d, (mm) (mm) elv (mm)

300-·100 A,AIU:l.C I A.AB.B 6
1000-1200

SOO-600 A,AB,B,C 5 C 8

700 /\./\B.B.C 6 /\./\Il 7
1:,00-1100

800 A,/\Il.R.C 6 Il,C 8

5.3.5 TYiJJiZn f1XJf$n.HlEat , "!fJ1J-mfi~±j'[1Jf*jJi:ffi5i~tf;1f£

m/G1~fI£T 45MPao
5.3. 6 fffJ1:Hrat~fJ1~rfi~±j1Lff5!i'd3t/G1~fI£Ti9:itu~lfiM

±5i~~~ij1L

5.3. 7 fJ1¥T~m "!fJ1130 mffJ.ilfiM± W:t?~ J!!1.~ /G1~/J\ T
35mm, ±i!!¥9.tJJl!fOll$at'~tNhTh:¥M:m"!fJ113~mJljjlfi~± Not?~
J!!1.~/GJJiZ/j\'f 25mmo
5.3. 8 fffJ1t~fJ1JJiZf-f% ~9iH.!tJE:

1 "!fJ1k r-tHjH~nr *= fH Yffij flR ~!H~ ii t~!!X: fIL~t~ ~d~ t~,

m~iJiZW~~fJ1~~~mMi~Yffij~~~fflfJ,m*iim~~/G~

Ij\T"!fJ1f)15Bi~ 0 ff-¥fJ1130t!~~:i:/G1iJtH:i1:3 l' 0

2 JtHt-tfc!ti: 13g1ffJ11'[*= Jtj~n 13~ fJl~ii t~g~ I1lU2~ J9j ia:
~130mmg~. ~~~.~~~*=mm~m*~.1i~~*=mm

ttiH!o
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3 ·mti::ti::*j.H~JltlIT.@1'"q:k*fiF{1f. 8.:) 'Ps0,J;J[JEo
5.3. 9 Pff1'J1.f1±~@1-1k ryIJ*J[YE:

1 @*••~~#~~.f1±m&~m.f1±~.~~m*Q~

fJ1~o

2 .~~~r~fi.f1±d~.f1±.&~~*~~~~~~~~

M. nT*Wi~:ct~±~'t1~, 1T (If) fJ1j]EJ{J*/J\~~l1fJf±f3Ul

~*.~%,.~+*%~.%ffiQ~.f1±~. .f1±~W.@~~@
~/F~*. 1l:fE§11fJ11JLfJ1,Pn:V:HP:fEfJl.ilff~1l/F/J\~ 1. 2m

~*H~i&gm1ft~±dr:pmiiYt-¥jJjtJ~*veiiY~tuHTi;J~.1ft~±~!i

ll~~/F~ff£~C20. 7JO~1iY~t~!i1l~~/F~ff£~M15.

3 fJ1~~~1UfH1XJ~jJjtJf'F. WJ~@*m Q235B Witt. jt~il:

@f.fk~1-j1~*ftF{t «@R~~ftJWJ» GB/T 700 ~:fl*~J[5E. WI
~~ll/F~/J\~ 16mm. 1l@~J£mfJ1:ctf31xtfJ1~S91XlIJllflj~!i1l

~*ofJ1~~f'FfljW~@f.f%~h~*~~«WI~ftJW~m~»

GB 50661 ~~*~J[JE.

5.3. 10 fi.f1±TM:m~ jf(Ei'iH~~ ~1ft~±±J{;r-@ f.fkrylj ~J[JE :
1 xt~jf(IffJ1. ±J;;t;1ft~±i*1l/F@/J\~ 3 f1ffJ11~1l/F@

IJ\~ 1. 5m; xt~tJLt!fJ1. ±J;Z1ft~±i*1l@tti*1'tFl1f.5. 2. 10 ~

H.lifflJE. 1l/F1~}!j,~ 3m; M~fJ1TMjf(t1'!$3('**.iJS9fJ1,±J;
$1ft~±i*1l@ttiit.lifflJE. 1l/F1~H'~ 6 f1ffJ11~#/F1~H\

~ 3m.

2 ±J;,~;1ft~±~!i1l ~~@ Ltjf( fI fljjf( Ei'~~~-1-~~.
ll/F@if£f C30. @*J+jX~xtm1ft~±d~~ij*1ft~±o1ft~±

~~~~$m~~ftm$~.JE@tti~h~*~~«m~±*~

~J@JtlH:*,J;J[~» GB 50119 S9~ k~J[J:E:tA1i.

3 fi~~~fl.@M~+~. #~~*~•• ±J;Zm~±

@*ffm~.••m~. rtim/Fm•••
5. 3. 11 fi 1'J1~ jf( f1 :ii ti:: f~l 1-1 fr r 9!HJ[YE :

1 fJ1TMIttAJf.<.f1r},lS0Kll rd::'f;j 50mm~lOOmm.
2 @*JfJ1'J1Tffi±~$1ft~± ~lmWJjjJj EJifz fJiHfC s01J ;r\':. xt
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f~~.m~mm.~*mmm~~m.±~~mM~~mm~

~k~~m~~m~.Mffi~~~~~o~~mM~*m~~*

MmM 0

3 Mf~ffim,~~mM~M$~m*~~~.oo~.~

Jj\z/J\f 0.6 %, ~:li~'i'l:j,.'f 4 f1~. WlMtm A'lffIl:~ B~*J1tM ~

fIl:m±lCt;rf't.±~J1t~!H~J. flA~f1~B9*Jl~M/J\f 351iTflXJ
M1£15:.

4 Mftt.M,~~mMoomM~mtt.~.h.~,m

M~AW~~~KJ1tM~Mm~~m.±~~ffi~.•A~h~
B~*J1tM~f!HT flil *f~lfE <Of't.±~iHk]ia:it ~~m» GB 50010

1j}ijJE •
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6.1 - M AA! :€

6. 1. 1 ~ *=m~ fIt1t 19 £ irJttl.~ '-¥i [Ii] !ifI5!\ fLf>. A;J-. ill fttl15 1ill J3J: N<
f!j: .nlH~j}2:Ej 1ill~9t}JI['N)R. ~il- T'l'1l1 '41illtli **3f-Ej1ill1Jf?:
~.m.~~mmd~tt~.~Jttl. •. ilimEj~E~.*~±

m.~±m*m~±m*~.~~~~~m.±~~mir~m.

mjjj(;$fItID£ir1ill.0
6.1.2 m*1J&.fItjfc~j]iSt:it~)j(.MtiI1Jrt~IJ;j~:iltm1f~.

*~±.ir1fm~~tt1f~1t~£irJttl..~~~.~o

6. 1. 3 1ill.9tJJl[JiJT:~HH (j~ ~mliUtfmM*'1-. mff ir ifU17-. tEiSt:it
~)Ro

6. I. 4 1ffIt~-g.Jttl..m*1J&lillJ3J:;rd!j:. Jf±jU}3 PIoJ'l'l£)Jt. m~tT
A. ffA. rFimL fiA~1Jr!MtiIo

6. I. 5 ~~~ir±ill.(j~iSt:itm IDm1-'firr71J~Jll.JE :
1 mm~jfc.j]~ffi.m.~~±m1t~1f~m~Mj]~;

2 Jttl..~~$m~~±m~, m*rn*~Ejm~mir~~

~£ir~.1J~, ~*m~~Ej~~~.~mirmjjj(;~mID.ir

Jttl..~,m.1fmNit~£ir~.~~~.~;

3 ~$~~~±.X~~±.~Mtt.±.m.~±~,

~~*m~ffi.ffi~.~~.m*~1Jr!~~.)Jt~~JJI[~m~

~,~*m1fm£-g.Jttl..~JJI[, ~JJI[~*m~~~*~fi~~

«~iAJttl..~JJI[tsi7~~Jll.m» jGj 79 ~ «j~llf.H1:.±±ill[20!iA~Jll.

friJ) GB 50025 ~;f§.k~Jll.JE:

4 ~1f~m±~mw~~~m~.±illMtt.~±~m±

.~~. ilim.~~m1f~£irJttl.~o

6.1.6 '1fm~ir±ill~mR~~EfjrU:~J*JtrJJi:~5!\fLf>., xt~~i!!:
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1i-1fI:~ i&itB~l1f!.¥ WJtj ~fJl~~~ ~-fr JIHI'!~fJ;j", ±rl1lR1;$:1Ii'!:l[£00 r.Y:fm
W1j JEl1f!.Jili-tJUW 1t9.tJf118~ '!t.3j( 0

6.1.7 ~fJ1~i;11f!.¥@*n§1?i!fH~"Fl;irhUfdfVH'ErhI8<.1i}{~

11- ~ ffHil f.~, iE '~Hfil~: 0

6. 1. 8~j(t~flt~i; 11f!.¥ill1i*~j]~JjtfliiEH.M. @x>t~

fr J1f!.¥ If 8<.1~ fJUJHBlR Jjt ill1iM.Z}l 0

6.2 i!1: it

6. 2.1 'IffJ1~~lR1*][1~1[*300mm~600mmo 1B]~Ji'Lft(~i;J1f!.

¥*_j]~HW*.~~±~.&••ImA.•I[~~~i;
.iEo~iE#~M±. ~*m.*••ffi.I~~M.fJ1~~~
l[1j\T 3d, fJ1*m:MWi*J±~:J1f±~~@~~B1, fJ1rB]~~l[1J\T

3. 5d 0 j(t'M'~fljm:J1f ±~~@:tl~i~I~~H'E9t±. PTiW 1t±bt*m
~~:J1f±1f~.T:. f."~ B; ~3)d 0

~L2 ~fJ1~i;~¥@ft¥~~~~1*z~~••m~,#@
~i;"F51iH.lI'.~~IiiijBQ: iEJtlHI!J1i I ~jm;l=!;¥ fj*~mz

1 .m~~Jjt,§:*'m'fJ1~~lR1;$:1l1~8~ 1/2; *Jt]~fJ1~it

i;~¥Bt, '§:*j(t~i;~¥*_tJ9twj,tk~~~lR1;$:fJ11~8~1/2,

Jl~'§:/J\T 200mm;

2 .m~M:¥4PIm;m~lml?j;. :ft*;flL1?:~*T 25mm (1~~

i'!cft!;E;
3 ~*~*~$m~~~#~9t±.•~±~¥,u*m

J1(±m~. JtJf1Jjt~1'[JJ\T300mm;

4 fJ1:DJ!@*mJJc'ittilt~± o/j;1fA*hHI~, J~,C:;~JJt~'fl

/j\T'IffJ1ld£Ei<.J 3 f~. JJi,c:;nt~±~lRJi~~~1[JJ\T C30;

5 l?J·ti.lli~JJ:1$;IJ[~J.~.uJ\T O. 93, J1(±.m~ffi~*1&

~}~Y./J\T O. 95 0

6.2.3 WJthQ:itBt. 'IffllJftflJ:*_:fJ tiT fIE 11i!cj fJ1 §J-1lRJjtiQ:ii-11i
PI tti:"F51IJi~A11i.:

1 *m.*.•ffi~.TM.•fJ1*_tJ~M11i.fJ1~~
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"
R. = 1I~ q"l, + apqpAp

• I

(6. 2. :i - 1)

'/:".k :?- 4~:' [1 + y",(d~f': o. 5)J (6.2.3-2)

;,\:rp: u- --fJ±~fflJK (m),

Ap ---'!'fJ±ffi9H{:itJHft¥IJs.qffiIfR (m'),

q,. -fJ1fflJ~ i m±B9f9!IJfllijJ~#fjf.{j[ (kPa),

I, --fJ1Jj![J~ i m± (;fi) B9J11r:t (m),

~--fJ1••rn~~~*&.mm.~~••~. -Hm
!& o. 8~ 1. 0,

(jp --fJ1.~lI.jJ~#fiE{j[ (kPa). mm~~!&m· :7Cr{:~Bt

~~~fifi~~*«mmfJ1£tt*~M»J~94~

iH~¥Ij,

f"",k -'!'fJ1fJ1~1~~±fLjJf*mJ-B~J3tf~*fi'l(N/mm2
),

y",-£-li:fJ~ffiI l:J.l:±B9110 fX .1jLlij!iJ3t (kN/m3
). ttt! r

* f.fl.l:J. r!&r.'f!ir:t ;
d", -£-li:fJ:tlJii*J3t (m);

f'1" -r{:i*J3tfliiEEB91lirttt!£*~~~#fiEfi'l (kPa) 0

2 *m~~,mAjJ~~ft*~±~mA'!'fJ1%~*~±

llir'!'fJ1~.•fJ1~~*~jJ~~fi'l,fJ1~Rr:t~mr~0~

HW:
"

R. = 1(~d'iq'i/l" +qpA;,
i= 1

(6.2.3-3)

j . ---3 r:AR"[1+y",(d",-O.5)] (6234)
,·".k:;::::' •• J A f .. -

I' ~Pll

~~:~- fJ1.rnjJM~fi'l. m!&~.~M~R.~fJ1fJ1.m

:fJ ~# fiE fi'l ;
~- *~±fJ1fJ1.rn~~~fi'l.mM.'!'fJ1~Ai*r:t.

~, ~.Ai*r:t*~*~±fJ1~M.mm'!'fJ1fJ1.

~lI..hml&.; "HfI1Ai*J3t/J\~*rJe±fJ1JR:M. J:IIH1Uj(
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~±**~mhm.; ~mA~~~~*~±.*

at. nrn: rfIUt tJHJJJiffi ~§. :t:J til. ;
A;, -.m jH5:iH1f:1~fIJs<jTflff~.~M1A~~*~*~~±

.*at.•fi.~*~~.m~~~~;~MA~
rJt/J\~!jj(;~~*iJe±tfllffat. • 7]< iJf!.±tJ1~ jH:i:H
1f.1~ flJ S<j ITIifft:

d" --7tm±rf1*~~±.iJ:1:i:o

6.2. oJ P~tflt[it!i!!.¥@*1r1fjf;H-.· lr.~*Jj.iz;J\~}.m1illil

%t$fff. «~j}iJi!!.¥¥limi9:iH.mm» GB 50007 B<j~~JE~~ij1U&i5Ut

~tiloN~~.~~.~mm@*fi~%~.o

~~s *~±~itfi.~~*H.nrn:~fifi~~m«~tt~

itffltJi/fJ.mfJE» JGJ/T 327 tA1i 0
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7. I - iN AA! :iE

7. I. 1 ~ fit 5i: -r? /f'~ ,§:J+j T ~F91j T.~ :
1 1*~iffN~~HA:±¥tJtI.~;

2 Hti:1*ijtjeT 10m A<]!lD;JliE'l'1±i!X±~±~±j[T.l~;

3 5i:1J':t~tt]1fEIl1E:f[ffHtJHiHI:1,jeT 30mm A<]¥±j[T.;flEc
7. I. 2 ~tltx1?~tt]i9:itm1J\!. @~1f~9iH~~:

1 It'f,fA:x1?JllifflT1*ijtlj\T 7m, 1C~~~1J=~B<]¥±j[

I~. X;ZflFfJlx1?JlliffiT¥±j[1*ijt/j\T 10m, :t<~~~1J=:~B<]

¥±j[I.~;

2 ~tlt-~1f±H±l&t5i::J?~mT1*JJVj\T lam, 1C~~~/G

jeT=~B<]¥±j[I.~;

3 1C~~~1J-~~¥±j[I~'§:mfflm.m@h.ff5i::J?

i!XflFtlt-rJ;j ~~X1?%A:, ~1?1*ijt/G'§:jeT 12m;

4 ~¥±j[/G~$&~~~~~~#,±mtt~,¥±j[1*ijt

~/G~~,~*~*m/G~~5i::J?%A:;

5 ~~~~••*M.~. m*ffi*~±±l&trJ;jm~tlt~%

A:,*~±±I&t~*@±mm~,.T.~~~~~tt~Wijt.mffl

mw*~±~.±I&t,••*~±~.±I&t,.A:mM~.±I&t~o
7. I. 3 ~tlt5i:1fJ~itJili:if1ft~tIi.I 1Jit~~~~~B<]~PIoJ.

#@*@~~fiijtm~.I1J~~IZo

7. I. 4 ~tlt~m1J\!@~1f~9iH~k:

1 '§:mmm~~E~tlt, ~mmm@~~~m.±~tlti!X

m@~m.±~tlt~.~.1J\!tlt.1f±H5i::J?*, ~@mmA

1J\! tlt;
2 ~*m~~tlt~.~*@±m~±ffi~*~~~,~tlt
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~h~.~*·~m~m~~M~m&~~h~~m.±fimm

~E~*:i't;

3 t1~ #l-ti\t tr 1lX t1~ fJt-~ 5[ tf: 3t 1? A~ 1[- m ('{1£ ::f 'n: 1]\ T
600mm; "@';fJi~..g.±H3t1J~. 'l'ftJiH1--i:"[jTJj\T 300mmo
7. I. 5 :5[1}~trmt~J.@:J.'1r:r~r9IHJ[~:

1 :5[~m.M~*~~mMl~.~W~W*m~fiM~

fimW~~~~m; ••:i't3t~~.~*m~~mo
2 *m••~3t~~. ~~~~.~r:i't~~:

s~ O. 9( 1. 5d + O. 5) (7.1.5)

:i'trp: d--.~J.'H£;

S-.~r:p,L,rB]~o

3 ~*fflt1~~-mH3t1?Bt. ~1~~'§::7g 300mm~900mm.

WY't':£±r:p,§:*ffl$3H\~rB]~. ~~rB]l4't~:kT 500mm lit. ~rB]

±~*mMfi~.Mm.±~~~m~Mffi.

4 *~mrn~~.H•. Mm.±H•. m.±~~~.
~~llfTC30. ~~,§::kTt1~~fJi1£. i'i'IJ~/G'§:/J\T400mm o
7.1. 6 fflT~:l;t3t1?B"J.fJ11i*~.~5j~~~~!fl~~it~:>Ro

7. I. 7 ~J-HT~tJL3t~E"J.~1i**fflm1:Ut. ti~5lttiHpJ~

~~~mm~~w~~~m~~~r~0:i't~~:

(7.1.7)

:i'trp: M.., - -~ ~Lt~njJf~ hflXJJFjfFffl B"J~:~fJi~:lf~~~~
WfFI;

y" - -3ttNM~ffi:~'t':£*~. ~J.\!UJ\T 1. 0;

M k - - t:t~tlti{fdi~5&"ii.t~{IH.fl~ij-WA"J10');E{~o

7.1. 8 'ii*J-H~'P~fIJ:llt. J:iiZillri.flt@CfJi~ii-. t:t~ljl..::f

rEf is[ it~.m::k ~'~E~ !1Y' j] IiI. j{ 0

7.1.9 ~fJt:5[t?~itrb1J:iiZrt~Jm1-r1-r\&f~li «~$t~tJi::5[1?tt
*~w.t~» JGJ 120 B"Jf§A~J[5Eo
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~Ll fiM.I~mlli~.m~ftT~~~:

I fi*mft]T, fILA, r:pf)ffif!.r. fi'ij$ft Jf.f!Jilli: TI*IXIt
lJX:1~ili:1l (f~) %l:!jo/J~{i~IiJlfi~M1Jf±~~mJ1JQjIi]~~Bt. nLRm
':7lfLJilli:T TL:. ft-m*J+JlsJlWifJxf1±S"J.TIIII)!rf; ':7lfLfL15o/f-:m*
TfifItH12B"J O. 8f~;

2 M11lfAijj~/Gm*T SOmm. ¥HJ3ti\ili~/GM*T1/100.

MJfH~f'01Jllir.'Hha:it~j:K;
3 ~M~*m~~~~lJX:m~mW~~~~~n~;

4 ~~m.±m.~Me**J3tm.~N~~.~*;

5 .I~M~~fiM~~~.,~.Mffi.•Tr:pM~.

m~~.,¥HJ3t;.Imm~.M~~.ft;

6 *~~mM~.~.~~.M~fiM*ftN~~.~*

~fH&1JDlEm.o

~L2 ~*~±r:p~*~±~.r:p~AfiM~.Im~ftT~

1 *mmW.TT~~,ffi~mWM.I~~~IWi. aft
±/G~*T 12h. !'iY'tE±/G~*T 8h;

2 *mf'01JJf.~.I~~,m*mIWiR*~~~,ffi~R~

~BtlB]rii]lWi, .'tE±/G~/J'T 24h, !'iY'tE±7f-:1U]'T 12h;
3 fif1±M1A~~. 1i::(£mW.lfCbXm(6~8)h, ~••

IiGfJxm(3~4)hi*JiCbli:;
4 1m A fi MS9][ 15: rf-[ II' T *fJE ± f1± H 150 !!X ftI,f~ I]'~ I!r

50mm, fIHAJH-EMr~ftNi-j-~)R. i\ili~/GJ..i1Z*TSOmmo

7.2.3 ijfW: ~l&W:.I~jR, Jj\z~ftffl~ c t'lg~l~ 0

~Lo4 fiM~~~~~•. ~m.~N~~*~~~~ftT~
~IJE:

1 ~~~.m.mfi~~~~~.I,±nH~,£~I

~~m~.~~~~~OO~~~M~;
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2 ~mW~mAA~%*fi~•. ~.~~m*m~$m.
±~ffi~.~Wn~~Mm*.ffi.~.;

3 ~x;fW~B'J~!.ii.itHr~iJ!IJ;

4 ~mW~~Mm.~~.~~~~*R*fi~.o

~~5 W~¥~I~*Wm~.~. ~@.~~*~~fi~.

ftFli «~jJ[lI;tJt: T~1l[~H1 ~1~JJ[ j'[» GB 50497 Bq~J[~)7~. rM @

r-B=~r91JFJ[~ :
1 ~~M:!J:tJ*Jj]@*Ti)!*m;

2 ~~r:'t.~mi#l1t%*T 20mm .Ei1t%~t&~o

~tFi.iFiftBnB&1¥: 141160466

~~B& iEJtlHl!tFi 11if~m~¥ fj>.J<lZml

42



8 1ifff. I

8.1 - f.HI: ~ ~

8. l. 1 VLfItnID:IlW". J:;iz.itHTrJIHfI.:~ IfF:
I .~~~&••~~~~~r&~~~~.m~~&.

R~~mfItnID:I.~~M~.#J:;iz.ili~J:;iz~~*~~mnID:;

2 M~~~~~~.~~.~.~M~#.iliffiJ:;iz~~~

~i!:mnID: ;
3 ~9~M~~~~~~mfIt~.~&~r.R~;

4 .:>f-~ Jm:till. :till¥ ±~fmHlHj ;
5 ~~~nID:I.~~m.&.*~.•W~~~&.~~

1)L~;

6 ~*~m*~nID:Tm~&~~nID:I~*;

7 m~.m*.m*.mM.~~.~m.•&Tm~~

8 ~fIt¥~nID:TOO.&~~~&~.~*re.;

9 M~m~.~~TW.mMnID:I~.J:;iz~fi~mIfF~

1LA:~~~o

8. l. 2 jJifItnID:TmI. J:;iz~~ r~IJ)(1!j:f!J18t*4:

I tJ;ntJm~~:F:-±IWtt1J~tIH~f;

2 ~nID:IfF~AmfFtt*~~~~;

3 ••TW~~M&.~nID:lm~&~~nID:I~*;

4 mm~~~~mM&m(~)~~.~r~~.~~~

M~~"*- B~:tt* 18t;f:-J. ;
5 3=:~nID:I&~B9~*'t1H~I8t*4;

6 ~fIttH r -fl-t~lJE&f'£iJl.aA 1=5;
7 nID:TIZ::B~ii\-lltL~H4;

43



8 {¥!If T.~I9HiL ~ ~ttf', )( SJj fi&T fU*11nfi&r"" 89 t~

*mfi&o
8. 1. 3 ~ tJ1£ fi& T~ piJiJ ~r) .i1I U!$t!fP.I, Jt!! -f'1~'~ 8~ 1£ 'm' {rt! }fj fU~
~~.@••fi&TI~~mtJ1fi&IQ~.*~*m~~-~~~
~ 41tl fIJJ 1M'fi& :

1 .*mtJ1~. ~*m"••ft*"~fi&I;

2 ~fi&I~Jt!!~.W~M.~*~.~~.*.m±m&

PT&Jl~!J~it]pgJf5(.±;

3 ~~~~?ttJ1*m'7lfLmtJ1;

4 ~@fU.±Jt!!~~.8*~.M.*~;

5 *mmA~, ~~~~n~fi&I;

6 t!tjfjlHfLtJ1il$, f1t1tm>fJl1Ri~;

7 M.W~Jt$t!fP.IilHT1JO[!l5ltJlIt

8.1. 4 fi&IH1@~.f§@x!{\imtl.~. MJfcAAmAB9£tJ11Yi~ilHT

~1f, ~1fL~~libJ<-'Jl--tL~~1mtlo

8.1.5 ~tJ1£fi&TlIIlt~~JtI~~~JtI~l:fi&TH1.@~imtlfi&IM

JtI~B9~~; ~~.i1I.,.B9fi&T~~.~®~tJ1m.~fU

Mr{f-~o

8.1.6 m:.tJ1fi&IJIIY!~@~l-fr~9H.!tJE:

1 mtJ1Q~@~fi&Tm~N~~fi&In.~~~;

2 xt'ftJ180 ~JL'lFE/J''f 4 ffitJ112 80fftJ1£liili. @ffi ~ ra] rPl
6'1-TI)ZrPlJriJlHT; xt'ftx±.tl!1. ~f1±89 ~ JL'lFE/j,'f 4 1frftt12 89 tJF f1± •
~.ftH1±£litH891PJ-;$.:i189tJ1*Jfj.*~mtJ1~. PT*Jf5(.R:J~n~M

jM~fi&n8~fi&IJIID!~ ;
3 ~tJ1~hJtI.B9tJ1~m~hpg~~tJ1fi&I%~~.~.

~f,lt1ft:Jri ¥j.li(fiT;
4 M'f-OOB.i1I~~U!(~)$t!fP.IB9~.tl!1..~M~~m

<ttJ) .m!fP.I fl9 - {mtl ffl!infJ .i1I~ :Q!;*'l fi(fi 1'. ;

5 ~-~Jt!!~~~~~*~M~~IPJ~.~mM~KJrim,

%*U12Ji'i IJ' J~l15:Bgfi&TJlllj!~ 0

114



8. 1. 7 flt1iI tQ*,J @11'~r JIJ ;J;JIUE :
1 ~m.~@*.~m~oom.mmtt~~~~£*~~

lifMiE. flt1iIi~~@-f.r~i9:it~*;

2 m~~~miEm@*IifM.~•• ~~~.T~~~~~
f~*,t. f~M 0

8.1.8 '1f~L'J"J1f.[~±51iJJt&HI)fJ2sfIJi9:it1~~±5!iU3t~~;fil;J;J[iE

L'J"J~WlFn'1fnrf!tJtJ 0

8. 1. 9 '1ffltL'J"J1TLflt.T@~~rJH!tiE:
1 ~-l1'1fflt~r!fJ 8Jt1fdF1LAJt!1.00r O. 5m~ 1. Om BtL'J"Jc@H

JJtiliil~~~~*T O. 5%;
2 ~flt~c@llJJtiliil~MH:t O. 8%Bt. WL:J';\Gtl:JJJj(12Ht-fPi4lE

~g;mflt~.F.JtJ.Mflt.~1f~*fi~iIiil;

3 mflt. tiflt. :i!flt1'rii~*~'J;

4 '1ffltmflt~II~WL~m~I~~~-~o

8. 1. 10 mflt~IBt. 4jH~~WLfI.HQim~IZ:: EE~ l{Hi2};kff.! ?HIJ
m*~*m};kD~m};kF~~*~Bt.S.I~};k.#~~m~

gAm~~~~~1fnrfP~~I~~o

8.1.11 :i!fltBt. J¥.rJtJJmi3'E:~lE3C~~tf1{,U.ifiBtxm1m~tQ*,WHlt

~~c@HJJt.:i!~~~flt~~~~~~WL~~-~o

8. 1. 12 iTL flt L'J"J tQ *,J~ JJt @*• Jt!1. J9J: ffdLf:. m- A JJt. Jf flt :h .
Wff~K.~.~~.~~.iEo ~flt.~hm~~tt±~.

WL~~~tQ~~~. mAJJt.ffi~:htQ~~.; ~flt.~:hm

~*~ f!Y't1 ± ~. J2Z ~~ m- A JJt, }r-: flt:h tQ *,J J,] ~. f;[, r.?i tQ *,J
~.o

8. 1. 13 *J-H iJ IfL.WJiTLfltrtst. iJ IfLL'J"J1l~2, fL~lHt:i:WL~:

~rJIJ ;J;J[iE:
1 iJ IfL1H2~1'rm:i1fltll~2 L'J"J 2/3. ~JJt~1l:m:i1fltK L'J"J

2/3. #@*IIRIl1JJ~fLL'J"Jm.;

2 iJlfL1'rjfU1i*t~1iJE~fJliJlfL. c@lliIiiU~~1i:*T O. 5%.
~fLrp1H~*Bt. 1'rJiHfO~f1t~;

45



3 i] I =tL it~ :f!l iJI tll it~ ill~~ ltHT , rBJ!Wi at rBJ ~ 1i :*
T 12h;

4 ~~IUH i] I=tL4m111] iJI tlt ¥tdj~~!t ffi (~) t;f- lfE ill tLHJ.H§ ill B~ iJI
tltT.Z, *1J.ii*t;f-{1E~8. 4 11, ~ 8. 5 Ti·B~:ff )H~JEt.MT 0

8. 1. 14 lI!ff9IH~9~d~i5tz-Btillf§wifLflt, ill£:ji9:ii-, %l:JII!~

ffA AlJJ.liJfJt £tJIj!Frf!Jnr ~'*~ tJeI T. :
1 F1~tlt.h g)UJItlt1JL\.Ji~1t;

2 mtllA±~Ji~Nff~*~~:*;

3 ~~mtllM~£:j.~*W~~±mtt~~B~~;

4 tll*m.±~M,.W,~tll~m.±m~~.~.w;

5 tll~~?~ftY[#''i-;

6 .OO~B~~,~tllk~~m8ct:*;

7 iJItllct~m~:1f1itFOIoJ;

8 ffitll~~m, ~A~*ftect~JEmo

8.1.15 yJItll7i; JJ.lt€ illxttll*~m~fE£ TJ~ *m?tl1t Hi*:t?
£tJIj! 0

8.1.16 ~t;t:lHtBtillffilJJEJlID:T.!J~. tllI9H'.Lt 1. Om pqB~±

!J, ill*=mAI-Jf1£~ /J\ill!1£± tIL flOC ffi iiEifB~!Jrto~tltrn~ f~

/f~jfBt, ill*=mAT~1tt-Jf1£IfHlt*. ~tltFrf W1l' Jf1£ 0

8. 1. 17 F~ 1'£~ t;t~ 0101 7iL~ pq B~ fitiI T.~ J:ml1t 1l'.itl YIL fIt.itl-Jf 1£
tJeI T. 0

8. 1. 18 iEtfHl1 fIi'I1±, fJi ±!~ IX:. illif.YfLtlt~'iflh\:;!Jli: 15d Frfl1t
nff1£o
8.1.19 1£±illJ:5]~J?tml1t1l'. x>tYJ1E~tUX±B~£tJ1:.n1£. iiIJ~

~illei11.Omo
8.1. 20 ~t;trnt11H!I~j:~1iH'!f.±, ./.t1J.z:m:!j:iIJ.&tJLfIOCl:mB~fnJ~~

1~ei1i9:itftiq:foT~B~~~mo

8.1.21 1£±tJLfIOC:f!llE±$mtE~tJtr:pI itat~illxt~tll:f!l¥t;t

IJJ tp~tt]l1t1l'][ti1JHiL

46



~~1 ft~~.~*m¥~f~~M.~~&~.~~*.M

JlfI\jIHt~tMfJj Bqm tiID: 0

8.2. 2 ~fll~:f!\!:I:mJ1f.n~@rq:-&:; r9'IJ ~J[JE:

1 J1f.~~~~¥•. ~~. m*~#~M;

2 J1f.~M@*.~~mtiID:. ~mMMR~mK~*~tt*.

/f' 1~itm;Nf& flI'l Bq1it Jf& f1J f!f: ;
3 @m~~~M.K~&tiID:T~*~~*~*~;

4 ~~~~#~~M.~.~~~~J1f.~;.~J1f.a&~

• i1:flVif:.ut , 91-12 500mm rJ.LBq'l'i;~~'Ef;m.il 5}£;, 1I:127v
400mm~r~fiM~~6i1:8}£;.*.~~a~@~~~¥~

~jJBq~~R;

5 .mJ1f.~~,~~~~~~~K~~~~~OOL~.~

:i1Hl~*. m*~,~rf:[*JJIHJ1:rfi!E~Yffij O. 21ii'HllK5lt; *m~~
~J1f.~~kr.~~~~@mm,~~~~~m~~ili~OO~E

~~~.;fi~*~M·~~.*.~~m*5lt@m* ••• o

~~3 fi~~m~@~-&:;r~.JE:

1 fi~~m~i1:W~@~m~~,F~mm.m~;

2 'lHll~~~tiID:IFl:l:m~/X~J~;

3 ~;~*~~@*~ 15m J3.@r{f-&:;Fl1ir:El*f;FifF. «Jt5tOt
ffi@JJf~~±fifll» GB 13476 ~J[;EBq$l1*~. JiViUijjlij,~~

m(~8. 2. 3-1); -ill)iT*m~mmf1J f1;] 1:'£~~Mfill*J~ itt1i7je'¥­
~m. m~ljl):j~~flI'l@*r 45°;

4\ ~

47



~ 1[-fJH~Jj[*T 15m 13JJ\T 30m A"J~fl1lJX:m-ttHJ1. J:i)z-!¥Jt!
I2l:I,Bff'J (00 8.2.3-2); l~Jj[*T 30m B'~1ffJllJX:m-t~fJ1. J:i)z*m
~,Bff'J. r~jHj,1iL'aJ':J:i)z5:ln~~:o

--d==J--k=:=b--
~ om t O.34L t 023L k~~

8. 2. ~ lifiiT:f.mtml$fJ1J:i)zr,'f-g.TY!HJ\!.jE;
1 ~fJ1.m~~~. J:i)z*mff'Jm.fJ1. F••~.M;
2 J:i)zl~H#fJ1fJLB~~,jEf1:JfJ1B~7t~;

3 *m~~~.a*~fi~rrfJ1m~I~~~.~.fJ1o

8. 3 1itt~lll;fJ!

&11 1ffJ1~IJ:i)z.~~fJ1~~ilim~~±.WE.~E~~

±~~.itHTt~fJ1o

&12 m~~fJ1~J:i)zn~.fi~*~m«m~~Tfi~I~.

!jIif.4H!.\!.l&J) (;B 50205 rp=~htmritB~~!.\!.lE)r~. J\',JJ:i)zrq:-g. Tyu*!.\!.jE:
1 A±$7tfJ1BUI~fl1*~;gi,'tHlJ!.llif 1. Om o

2 T~fJ1~fJ1~tl~&.~~.~~~~~m~o~fJ1~.

J:. r-~fIHJiJ:i)z1~t~1iI1)f1J:· m{~l./GMLi.1 2mm; ~~ tt:fJ1rJt. 1'i
.'.~ 1!'3' itll9\:il1j~~j:f. leT 1/1000 fJ1l\:. fl.~~!}leT 20mm o

3L T 'l'ifJ1tt:~j}lhlf&f;J1[JJJ:i)z¥r4i4't. +x~. lH~tt:tlJ:i)zIIJIJ

~iMll\~f;J;\:J'(;ff.o

~ To TW.j't;rJ'J'Ji:7tc:Af;J1[ il r~ Il';j l-x1ffF.B',w 4 .r.'i. ~6 "Ii.. {;J

k.F~~~~m~~~~.~*Qm~.~m~M~illfi.

5 ~~gft~m~f2~. ~mm~~M~~~~m~~

Jilti'k'M~U. '~lritMtrrijl.lj. J!f~~c

18



6 -¥ TEtJ.5J1J>J;!j!tiAt. ~-FzH:UU 1>3. 2mm EtJ.~jR1jfuJ!j!. W
~m$~~.~=mmmm~jR.~*m83~*~~jR; *
J-ll =¥(1tliK'=(i*1*tf'i'f!At. ~f'f'rB:*m ER:iO-G ~ 0

7 ~~~~*m~illfi*~~.,~~ftmm~~~~M

it-t-p, 1Jmf,*~jJj:~. ~ r:!nt i;fJ utrBJ /G~ J,"f-.N 8. :1. 2 JiJT~1J At
~,F~m*~~.~/G~~.rr~m~.

8 6

8 ~~~~~Tr~~~; ~#T.~m~,~#~~~

~i'f!m.F~~~mm~~.~~~.$.

9 ~~m*~m*.$*~~~~~~.

10 mx'k'Htst, [;;z*JR~}jmmJi"fu:.

&~3 ~~*mm~~~1J~~.K~~~~~*m~W~M

JJWJ.j, jf~7{fftr ~IJ;I;~iE :

I *mm••ttm~m~~. ~Nftr~~iE:

l)m~~~.~~.~~~R~.~&~~~.~.m

m1Jm~m1ifu:T. T-WfJHJi139~~n[.3jiliJtl!lfifo. 8m~
1. Om;

2)m~~.~rk.rff~~.~W~~.m.~m~

tt~~I¥Ho/);

3) *JiHt J-Htt~fff.JJtx1rr. x;J-11t l:r·TJ~m. 1iJE~~tt;

4)m*m~m.~~m¥1iJE~.m~m~~fi~m#

1mm~ 2mm 139 rBJ ~h't.

2 *mm.~ftm~~M~.~~ftr~~.:

1)~mM·~m~~~~~~ti~~~m~+~.re.

~~w~M~~wmm~¥~*1iJEAff~*n~ti~

t~tt-tL ,*1. :Jl:JIJi14f:R~ f& t~iY!lJi)ffJ~~t~W'j (liJ1T{iJ.:

2)M~r~B.~~~*m~ti~mM~~¥~~~1*

-19



tJ"±:k. tE:Iit~ ft1lj J*J i3: A;FY TO. 5fffmi* B~ i1JjTI y1f- ~-J. .
;tt·ifHi'ffI!!lJ!ilij,j:&9rJWjillMU:.9tJJt 20mm, wJJt :-lmm B~i))j

TIYfi;:¥;j.· ~~'flHHt!JB~!t!!.Ji!i±, iii!. -r7KAlf III ':'ji ~'.u~.
• ~fi~.*m~~fiOO~~~~W~M. ~~~~

Ij\T 2mm;

3)~~~fi~ffi~.~:Iimm~*m~~k~~~~m

O~~. ~~~~~mmA~gmJ*J;

~)~ffi~t,r~~~~J!iIij~*fimM.~~%~.

3 *mK~m~~~m~~.~~ft~~m~:ii~~~~

ft~;1( B~ ~Jt~. [15]~ jHfij, '!¥ 1151 0

8. 3. ~ ~fltllt~~*JiHkitJ1~. JIlZ~*J+J*fjf1i rrlJ ~*llttlti&:
~!Hi :t1i ttr1lX fit •

8.4 Dff5!m*Jt

8. ~.l D:iJffi~i9:*J'[*jm!~H~j:\:lli~fJL. ~*JL~-'%~tIHiiil!.

~~#,~~~~hm&&*~~m~G.~.*~~ftr~

~JtJ:E :
1 lli~m.*ffi~:iJ~*T~~M~~W~~~.*ffi~

iMll:iJ. jf~/j\TEnlt:fJLB''1*JL~:i::Iil:fll~:i:Z~B~ o. 8ff\'. ~~~

iEif.*JLJ!:j(:~Tfjf!!:T. ;
2 *m~ffi~ffi~m~.~m~m~~~~z~~~i9:~

·t1H1}-~ ;
3 *m~ffi~ffi~m~.~Mm~~~A~.H~~~.

ft~jf 1'1%1: 'Ii ;
~ ffi~lifi~~.*ffi~:iJm~nfti9:~~~.~••m

~T£~.m.~·~J'[*T~~~~~~~.:iJi9:~m~

1. 51th
5 ffiMm~~~jf@~ft~~r~~.m.~:

l)~Mm~~~@~lltOO*J!:j(:.H~~m.±~£~~

~f.w.~;

50



2)ffilliM~~h~~~~.~.I~~~~~*:

3)ft*ffi~tim~~m*~m4~M.~~~ffhm.

8.... 2 r~f1tfJL'8i*:j.Il1:~1\tF 91Jr*J?(;:

1 IT-: flHfl ID!~}, ffl~~ bl (:;r; ~ f1ic m: ), jf fJ LD%1li~ rr~ fll
ti '¥f:

2 JT~ fIHfL~~Hf; I~ -t& rj[~ r~-t :
3 ff#lfJlBgft/j'lli f1tjj!E&n~lli fl1fJlf~ Dg~~fffli: ti :
.. K, m~g-ID!¥ftJfU<:JtUillrr~h;

5 ~JH#fJL¥qBg*]t;

6 ~ffi~~~ftM,~~. *~€~ffih.~ft~ffiflth

Bgxtmy::* :
7 ~f1tfJLf~Dg't1fj~&~fl1fJ~h 0

&~3 ~~~ffi~~~ffi~~ffiffif1tfJlM.f1t~ftW~ffiffif1t

h, J]fffiffifl1hpJmr91j0~it.:

1 W,ffi.I.ffflth
fjj!mhiEt~±'lfflt:R"~ 1. Of,A (8.4. ;1-1)

fjj!mhr\3i5.1lHEt~±'lffl1, iEt*fliCfffi'lff1t: RI,~O. 95f,A

(8.4.3-2)

Rd ~ 1. lRj, (8.4.3-3)

~rp: Rj, -f1t~ftifw'ffiffiflth (kN);

Rd - -flt~ftifmffiIHl1h (kN);

f, - -fl1~ilt~±tiI!I,L'1Ji:rBIJl.Ni9:itfil (kPa);

A 'If f1t fl1!§tm~ ffifOO:i fR (m2
) 0

8...... ffifllfJL8"Jt1iIffl fi~zmujij~1Jz. *m~Jixt,~ Bt. M~92jj!El*';

1iJ[f'FJ;'~~:;r;'§:*T lOmm o

&~5 mfltTZ~®~~fflm.m~~~ARM:

1 ffiflt~M8~~.~Mflt:;r;~A±~~M~ffifltti,ff

flthfth~~;

2 f1t~m.±~w'ffim~jftt~~~~~'8iM;

51



3 ffi fIt tJL~ f* illi'T'~ (5t ;

4 fItt~~d'~.Jt&f~~dlm:T icjR 0

8.·t 6 DJkrtnm:r.i5Ltlt:itJi>F1i*f 2m/mino
8.4. 7 1f1ffiA:aVT<:ffifJHJlJf.tltft~f;'QhiH1'itr~IJFJlI.jE:

1 ffifItm@~.n~~.*ffifItti~*~~~;

2 ~m~ffim#mfiffifIt.f1ttt~~. Jf.~mF.Hilim

jJ~J~ ;
3 ffif1tttW~@~#~.~.f1t~m.±~~~fi. -~

~.fIt~.g~wm.@~~*m.ttm~~.**ammnm:€

1.(ilT11}nm:IL
4 ~~~MmAnm.ffif1tmr~~ffm~,@~Wffif1t

ftlll'.. **llHlI!mnm:o
&~8 DJknm:I@~§~m~f1t~.F.*mI~mM~~~

tJH~. j1; tltR~@1'4it -F 9JH!tjE :
1 ~f1t.@~~.~~~~~N.j1;fIt~*N~~~~~

i*NB~~:)}<:;

2 illfIt.~••OO*~*u@~mJkfItffi-~,r~~N
~~OO. ~OOi*N'J'[~300mm~350mm. i*Ji2M lt~fIt9H2*

20mm~30mm. j1;tlt~B~~rtlIl.t7Gi~*f*tlt~KI~B~ lY' ;
3 ~tlt~IMff~ -tf;f;;et;;
4 mf1t~r~OO@NW*~R. W~~f1t~~~*Wffi~o

8.4. 9 *m~fiH~nffilflt. Ji3Z 1'4it r )iIJFJlI.jE:
1 j1;fJH~ -~ flt JJI B~ fi( ~!h flIT @lV'~. # ~ j1; fit: f,~ If' 'L' 4l\l ~jdi

~oj1;fItH~MJJI~~M@M@~um.~~f1t:JJIffiWoUm~

~#~•. mf1t:H~f1t:JJImMOO@*~o

2 ~fit:~@OOaf1t:~~M~. n~~f1t:~~Ro.kfiIT­

wfIt B~~ t& J,idLt~ :f~. fit $\'il. fit JIJIHH 1mm~ 2mm B~ j\l1 WI t& ·m
~ .•m~L@*R.W~~f1t:~~~*W~~okm0~m~
fit. ~tlt~II]t_@i!~~.ilHi 0

3 jXflt~;J. 1"\;fijJ&:--e±-t!!IfJfr8Jr~'§:~ o. 3t1l~O. :it1l o



8. 4. 10 ~ :l:mtilll:. t$f"r$XJJ i¥J iJJhl~ ±mBt, J! fJ1 ~~ ill *11 '!ll: i1t ,
11F?Jt;, J!f1±Y*I3t/Fli/j'T 1. 5m o >!i:l:MillL7ti1tiJt;±mI&JJ)ijf"rm
fJ1~~,~**ffi~i¥Jm.~~fJ1~~~~I3t.~~*Bt,J!fJ1

Y*13t/F1tMhi 12mo

8.4. 11 g* Ff-jQjjjlHff-I1till1-1itrJiHJl'.iE:
1 ~ffi~~ill~.N~~*,mfJ1IZ~~M&,M.ill

A~~mM&&fffJ1~rn~~~.,~*••~~~M&.iE;
2 ••fJ1~.~••fJ1~fJ1.~~~~~~,~ffh~~

:7g!im ;
3 ~~ffi~m~/F~~~mBt,.fJ1~~~.~~Nm1t

~•••~~.JE, /Fmff.~~.ff~ft;

4 ~ffifJ1hB~~~ffh~fJ1.B~~~~mBtm**8

ffmM!!:;
5 ~ ffifJ1h /j'T 3000kN Bt, 8ffiBtrBJ/F1rMH1: lOs; ~ ffi

f1±~7cT 3000kN Bt, 8ffBtrBJ/F1rMh1: 5s;

6 8ffilxft/F1-UiH13 IX· xtT/j\T 8m i39mfJ1jjX;f.~K~t

AI3t7ci3<jfJ1, /Fli,m:i15 iXo

8. 5 mttij!mtJ!

8.5.1 fjili~nfJ1ffLfi&m*.:l:mtill~N:,T~t~,~" M!!:TJ1trifL
fJ1T~~~,~fJ1.00~~&~I3t,~.~~~m,~~m±#

& ill A ~J.I ~tf,itJ2!;XE, tH1±fj1rJ2!;HJi-&H~fjI&~imML tHll:ffL
i¥JfJ1~~~~~~A~~.~~I3t,~I3t~.iE#,#ill~MM

;ffj ll~ ~i2, fi;ht!Ji!§ imfj 130 flP dHtmt:i: /F1l: /j\T ;fq~; fffq~;t fR H fi~ ii£
i30f~~RfjtL

8.5.2 fll:$fl & wm i3<.Ji&'i:J\v.r~:{j- -F §HJl'.iE:
1 flHVV;iZffr1-it~*B0~~Wt, Mljl3t fIlifiiHn-h
2 fJ1m~~~~M!!:rr~W~H~ffi~~.~m~$.M*

m130~ fhl Mflii1hx [rill ~iJ j~. [21] f'i;1 Jf5 'i I ,c., hV.~ fjU-: 'i' ,c., if!: if· f'i;1 f;tq*
J:ft10R 3JOl1lm~ IOOmm. i*J1{:1\V.lt'1~:fJHH27c20TllI1l~:)Omm.
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lUi:~~m:i1¥Ji'ttT1H~, m7;:flHlltT ;j\1L1~~ fJ! ;
3 flfJ!~fJ!m••~m~fJ!*~~@~.fJ!~,fJ!mm*

m~~.~~.~~~~M~~W,~~~~~-ft,ffi~mfJ!

mJf1.~@1J 120mm~150mm, llJ:IiIifflfJ!WHei]t{>'ffl'f&it . .&Bt
'E~!!X:~~ Jf.;

4 fJ!mt$1L••Mfl~.~$m@~••~.•~J:liIm

'l£ttlif*l1X:l1~~t:rlll.jMf1=:, ;tnt-J!t@1J 150mm~200mm, :tHl!ftI
J:liIill1Tf&1i. f2iEl1X:!!~o

8, S. 3 ;i2Hll:~~&;!tH1'fHJ'i''i:I*J:liIr.4~ 8.1. 8 ~. 8.5. 2 ~j;w.iE

5'~. I'IijJ:IiIr.l~r~H~5E:

1 tFfiff'jA*fl!~~rj{IIil[llJtFfiff'j!:':~·FVj:x. 2()Omm~300mm, 5'~

1~MLtfltr*J12/J\ 20mm~:~Omm, xtTr);JfLtt-ff~!Ji<:A~tHlt, /f~

r;;UK J! HFfi ff'jA~ fit {#f ;

2 *m~~~,m*H~m*ZMm~.m~,~m0.

;t'R~;kmi¥'1J¥~/G'f,[lJ\T GOmm a

8,5, 4 .mmmJJft!TJ:IiI~itr~iHJ[5E:

1 ~~fl!MA~,J:IiI~~~~*m&m~~~~.~. ~

iE.lnA~~1i:~.~J:liI1J±O. 5%;
2 ~~fl!mA~~±€.~kJf1.~~7;:~.~m~~n~

~~±~.•M.J:IiI*m/G~*~.~~AJJft!rr;~ffi.@*m

itJi!E:1J 200mm~300mm A~jfAJJft!rr;

3 ~mJJft!rr:i1fi~.~m.~m,@*Mm•. mM~m
:!1tB~ 9=t'IAx{E[P]-~1L~k, t1"~ifl~~1tfl!~B"J~ii~;

4 {E~J¥~~±.~~~±m9=tJJft!rr~fl!,~%&*m­

~tt~~fl~~,~~~~~.~~;

5 ~m~RJf..*!!X:.~~,m:!1tk$J:IiI~.*~

<7JO fL;
6 .~IfiJ:IiI*m.@~~illfirr~ttfi~•. *xt~.

~*illff7:Hff a

8,5, 5 &*fl!B~ ,~Hjm~.&:li€ 1m 1fLfl!.m~1Iill1i:jQ*,J,
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lrtfr~clfn12:tlt, Hi!)~ 11 t1J~Edrtltt ±~; flt,~,Mh:IJJji:l(lf~ lU1Ld: 2000
dj-. llilfi 1m i)LtltfilLt-~/G't'(,mtt :'WO Jr; T:Jij}.IL 11 lrtitt± tr trf.~,

'fJ1Uh-~~~'fUMtt I;JOO(t;-. iNr;- 1m i)LfJm~i'I:i-~-1~'ffM1tt 2;JO;t;-o

8. 5. 6 -tH7i: H0 lliFn- lJ't A ft :Tti~!IJ@rq:fJ r'91j*fl: :
I fll:'J-; f11#J ·6{';c H:
2 fJt fIE, t}t ~~'I, f}I: tt& .iii fJt (,~ r11'L't~if( fJ ;
3 Mm&illM~~M~Nm~~nfr*w~.~;

-I n fJHli*fjlj ~Il x.1JX: i~!IJ;E. -1~ i(}·liij ~';Ji $j( KB;J" Iii] Fn- .;j·jItiYli] "

8. 5. 7 ~5I:MHil; i'it 1lV- flU!} T. f'lUi!! &J: §R fLI-, flt B!,j :iJk ~Hl::Jk ,q'l. tJt rji'(

.11~Nm,M.M&A±~~,nM.tt~.M&~*~a,

M~*hmtt~&M~illA*hm~N ••Fn-.AN~.Fn-lm
~3m B~&*lJLM.ttr~~U;l*tf;frlifflxEo

8.5.8 §~~.ANt£ffltJB;J".•Fn-ftAN/G1Vj'T 30mm/lO ttro
~f~h m1.7tJi:1IBJ.J5!1!xlft;fi-m.§.r l?~m 1.7 r:p. It&JXl1t;fi-mM. •
Fn-ftAN/Gm/j'T 25mm/lO ttr. JJta;J"1rii!:ip!lj-JI$liB~ftAN.

=ffi2s¥IJ ~)(lifjj;i'it~1l nr ~)(. 0

8.5. 9 ~tJlM~NM~& f~:@:1rf.f.g-*fjj;i'itllff~ j BJ.JM~~ 0

8. 5.10 1fr9Ij~)Rz-M. mft(~1-rfr~fjj;i'it «~m£flHf.I

iPllJ:15t *= *JHrD j Gj 106 89 *J\\~. ~ iPllJil't 1TM:i:i fj 0 ft;j:§ [f,J lit T
T~~ffiili~£~~r.illfimMT~~.BJ.JftM/Gm~T

3 .m:
1 ~~nM:i:iW~M~.*~~@1J~ffimh;

2 liffl~iJLMTZ~ft:

3 mf$iJLMi9:~ ;
-I mf.fM~f~1Jm;

5 i9:it~*o

8.6 *.ilA)!mtJ!

&~1 §ft*~±~.~Mr:pMA~MM,litlmf.ffr~fifi

~fjj;{1E HjJ'l1~frMit**J[f_U jGj/T 327 ~ «*~±~fr~fJ1
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~li:llfJi,f:j;%'.f't .I(d T 330 FM~n::o

8.6. 2 ~*IHl',lifL ~bX1L I-LffiA7~i5LfJ1M. 1~1{ff(fYIJM~.iE:

1 IN: fL ,-_ L. JIV. r1' {; J~ 1i 1j- Ill' f/J; Iff: « ill JA fJl Jj!; fJ( ,f: J;%'. 1[ ii

.IC.I ~)l n0 J;%'.ji:;

2 fPIl,~1~Hli'(( %: III*itl!. 'J~, *ill!. l-j ij~3 irfJ ± 7ft -A-1~ tfli. til A
~~~ l-t&ft:ft~J;;i. f:r-fj- r: L Lj·~tft~ '~)J~. liii. 111 J~J:m T L ~.i\!j{.7.l.j «fl~ iA
!J{;;:llf(Jj£ "
8.6.3 *IIH1'i A ikiJLfl1fH. fiiliT ~tjJI;lill1iiJltItT- L i.i\!.itt .fillf¥~
~.i\!jf.7.. rtffJiEfiili TT L.ffinili:l-_-~~ 0

8.6." ftiNm;fttlliJl~~-1HHLjlfJJ!iJS~n~<J'R+{'Jt.

8.6.5 t!AitifLfItfitM **YittY-f:m ~JJfM'fi([. ~Ti'lftItt1HItHtM
~ iiEtt fIt I9J: it fil fIt:!if~ fiIt ,
8. 6. 6 t! A 7t;; ifL tIt nili: I Bt. ~.fIt ~H It ft it 'f.\iij ~ ~M "* T
0.5%. iE{it:ft itf,\jij~m11 ± lOmm. tIt1]t~ fi"J ft it'f.\iij~m 11
±50mm.

8.7 l:PfJHl)tmfff

8.7. 1 r:rtJffi7tifLtIt:iilJtJ'ffItiIlfijt~:hB11-f.l)tWi·ti±FzL tJt±B,
~±B,WE~±g,~~~¥~~.I9J:~B~.~M~.

&~2 ~tJffi~nili:TMmillfiill.fItTL.~!.itt~If¥.~!.itt.•iEnili:
T TLfi1h"([T~~.

8. 7. 3 J~Hli1!iij~EdtA # ~:, ~tWHwl J! 1~; ~~ ':'HR bli: I'J~ 1~ !J1U'dJt
~~illfi~~. ~~ffK#m~m.T.

8. 7." rrtJffi~ifL.fItMrrifrYIH.w.iE:

1 nili:IM.m~.fItm~.w~~ • .fItm.wm.m~.fItm

lif'ij 1iUIJfItfit:. ttt.t;:~nt f,\jij~m 11 ± 30mm;
2 ifLtJ1BttIt~HIt~iffAiU~m11±O. 5%;
3 ~.fIt~~$*~~••~ff,~~.fIt~iIIfij~.±~M.

1iY1Affijm~~ (~7JO. JlltlF±Jll:ii~7JL.fIt;

.. l~~ fitm tY-*IJf~~7*It. l~ill7*It l=j 'If.fIt lW iIIfijm]J~ m ;J\
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T 2 iM1H~:

5 ~~±.~~m±~.~ttAffi~~~.Mm±: ~m

IM~t~'Vt± 'j"tlFf.7}( f1l11D*ffii'fa~"l:..DJ]-rlF±:
6 if J'!. ~-(f*If. 7}( I'!¢J ltJ,'J2 fir fli itt at. rjIL Jt1 IT tIt I'!¢J 'I' '2$ )} f¥

**T~~7}(ffi~R~7}(*.Jt1~itt~T:

7 ~ill~*.~M.@~~.~••~ff.

&~S ~~**A*h&~$M.@~if*.hff~if*~~

~~~ittfiif*~~.if*AK@~ft~~~*.M~if*$*

1'!¢Jf.11J.t L"TI:j;j 1. O+d+h (m). tr*illAf~h~1'!0i*J.tJ.Jzr~ft

~9H~JE:

1 ~M1~d~800mmBt. II ~2d (m). ~:rLtJf,~ij[Ti~i-r

M~tJf,~t:J~ 2d ~1:;

2 ~M1~d>800mmat. h~1.0 (m). ~:rLtJf,r.":dj[Ti:9:

ittl1JilHff-~ ~~~ 1. Om 9.t 0

2

.
.... ..
I.2d

1\9 8. 7. 5 :fBJ;lHr*$5hj~~ltl

1 W#t, 2 +JI:"ifflif A: ,~Mt

&~6 ~~~if~i*J.tM.*~ttA*~. ~*@t~& ••
~. ~~.~~~.±mffm%~~.~BtmM~~~~~.•
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HHJ*4'§: tJ 42. 5 t& I:Lt. B<]~ illlitE IW tluj( ?~. nr 1m )\Jj( J}JUi~ E!~ If!
5.¥.lf1L
8.7. 7 rr1lffil't?JH1±1illi:T.rM@r.1ifm\1i1i.'&fij~{i ((Il.if!WiJi!EHfflitJi
*~!tf.U JGJlT 344 B<];f§JH!\!;Eo
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9. 1. 1 ~tItmJ::i:t~~ fU t&jWU'fif1( !f!·ill I ~itt 1i:flBt~.~ I ~ ~Jl'.

m*.•I~~~~~~m~~~~r*~~tIt~·~~.mI
~~*~~~~t&.m,*f1(t&.mittfi:flBt&o

9. 1. 2 ~}lILA.ff! fU.T.. ill r.iZ M~ ilJ ~:l:m i¥J~ tIt nX: £ mJ: :!i itt1i
r71Jpq ?i;B~t~11HIlf&j~1~:

1 mf1(AA~~~m*~, ••~£~.~.~••&~tIt

*Mi¥J~~,M~tJt~.MfU~~ittfi.~t&§o~.ITZM

.M~~*~,ili~§.M,~tIti¥J.Mm.~.T.TZ~~o

2 mMWtIti¥J~~.§fU*~mJ::i:*fiMt&oM§ft.~

m~~~tIttIt~~fti¥J2%,~tIt~R~.§fU*~&Mm~~

~1-"rIEj*tff,il ((5'iJiE~ffimjJnVtf±~tIt» GB 13476 i¥J~;X:~Jl'.

~o~-t&.m~, ~:flBt&~.W~-~~tJt~~~&M~*

~,m~ffit&~.N~~~~~.i¥J~tJtM.~t&.mi¥J~tIt~

iliY!JtL
3 mM~tIt.~n~R~ittfiMt&oM~ft.~m~~~

tJttJt~~fti¥J2%.t&.~.m~~~fifi~~~«~*~ffim

j)7IVtf±~tItffl.~» KIT 947 i¥J~;~HJl'.J£, fL.~~Jt~tt!

m~oR~~~.i¥JtIt. ~1~iY!fflo

4 mM~tIti¥Jffimn~~ft:!ifUH~,.~~H~fU~~,

.~~~*~i¥J*Jt~&m~m.±~~~~Jt*fi:flBt&o.~

t&.m:flBt&tIt~ft~m~~M•. t&.~.m~~~#w*~~
1i[j1j*tff,il ((~*~ffimj)7Ff..±~tJt)) GB 13476 i¥J~*~Jl'.J£o

~-t&.m~,ffl~~~m~~tJt~.*t&.mi¥J~tIt~~

~#Jo
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9.1.3 J:itxtfIt~~H1t.i1Hit~£L t&iiJ:itN~r9rJtl\\5E:

1 J:it*~m-~M~~~~~tiM; ~~~1t~~~*~

O. 5%6t. 1fnr:i1HTJll[ T. ;

2 ~~Ittfi~. J:itH~~~M~~~~;

3 J! tIt1ltr. Diutf1!~~II J3t .i1H-i t;.z i'f. ;

.. ~&tIl)jHm jf( i:1~I1ltr. @xtT.f!£fJtfJt.!itiffi-flJtillht&it.
¥[I:~fA~ft@:7'l±l%o

9. I. .. fJl!i T.ttf~ rp. @ Jj~U9!IJ ~T. xt mJ [iii pft~ t'!q~ niOJ 0 lliJ: 19!1j J;iJ. f:r
~rYrHJEJE :

1 ~m.~T.mm1f**~Ifif1!~~I~~;

2 ~ fJl!i TAJlh;}]!OCm± nr U~ fit lit mJ JtI~~ jjI4~L J!t IMLffi i5I:
~~~.Wxt~JtI~(~)jjI~~~%~ ••m&illfi~.;

3 Mm±~@~H!OC*OO~Mf1!¥~.@~~~.B~T

Ifi tIt Sq L y¥i! iJ.tS'.:J 1 "~tl .@y~ 1%• 1. -"
ii/f(1-!JY~ 10 m0

9.1.5 ~T.i ~'..\ L~, tfllj ..;I=!;¥fj*~mz
1 ~~.~I~~~~&~.@M~~~~&~I~~~.

~~~~~#~IB.illfi~.*fi~5E;

2 ~*JtlAIi2~6t. @ M~~[U)F.~£I. JiJf 1C14r-~ Ai2~ t'!q r*J
'@: ill frt~~ ;

3 Tfif1!~I%~m.~T.~~@~*AA~eAm~~.

iA.. 1ffiTft:7'l~Ii2~o

9.1.6 4MfIt~t~~±~E:J3tfFf:E:niS(6t·nrxt'N-fltfrf§ty~~±

~mMill rr1fIl*. * i9!'J1frt11*F1Ht ,e:; tt !OC"t tit~~ifJHiUT~ iA!J&If
tt 0 ~~i$ tt t&iY!IJ lit~~ ='= i'¥1fr111':1~ l'JE11' ['§*fir- ift. ((~.$ t~ 19!IJi~A,'

i'Jj~li{Yf.R~±:fiLJl">JmJ3tiA!Jf.ZIf¥t» CRT 19496 t'!g~ :k~JE1E .a,e:;
f¥tHYfC!'j 70mm~ !OOmm. !iJJ'~1-!J/J'~ 70mm o "ttJl~~[fJj

ttffiiA~@nk*~~m~K~~5Eo~M~~rt~*.~.

if1frf'r"MS(fH. nJ *HJ'1HJ1~~lliffJ1:ffiiJ\~illfii'¥1fr 0

9. 1. 7>1, xt '1:HJ1IiJT J+l fj)j h~l1J 11xJ t~. t~:liJE ifJj. f1!!Iffij f& t;f *4 fl'~ t;f JJlt
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~1tix!..xJft1fJ.j. 1,~Lj{tHH,f <HUJ'j) MmHHj-:flhf~0

9. 1. 8 '\~ZxtfJlffl[f;I;I'.~i filflt {l'dffiJl £lli rd~zi9!IJ. f;.zi9!1] tfi'* 1JiZ r:r if J=J.I.\

ff jlij*f;T; I'{I: «J1 JA .tilJ.J,J;~ 6r1: I>f~ hlP: T Wflidf.J. q)O!l1. i'[!!) GB :> ()2()2

A9:fLX2t!l1.il£ 0

9. 1. 9 Lf!i!fIl::fitl!: r·..;c W<j§-. T. f'llflt1(J·flt iJX~ fJ I'll fIt lJ'jC ~tl:J,;i.

llifiM~~~.~~ftMm~OO~~mNfr~fifi~~~«iliJA

¥flt~19!IHx*F!l1.m:» .1(;.1 106 A9:ff:X3.!l1.JEo x.t*i~±fJtrpf!A'11;

f1t~~flt.~ .•M*.fJ~~~*m.~~~o
9.1.10 MT~fJ1~i;.til!.~. 1~1JiZ1£(*f;j;1'1I:tf19.1. 9 9kM"tffJllli
fi~~*.ffimllifi~ft~¥~fi~m~~· ~~~¥~fi.~

~®~~~ftam~~h~m~~~fifift~~«~m~¥~~

tt* F.lUl1» .I G.I 340 I'j{rff .X:J.!l1. JE 0 x.t i9:it~*Wj I~ Jt!! ¥ iiHt, i~

~tt~.mllififlt~±~~~.~~tl~~o

9. 1. 11 fjililfLflt.i.1flE 11/1\ f.!l1.1~tAJ~~~Bt. @f'} l!:. fJl~iliiTLfJ1Jl&
T. ft:~fiffftf;j;l'1F. «~m¥flt~i9!H.!i*F.!l1.m:».1(;.1 106 M~iEA9

~~.~ili.mA~~~~¥fltllifi~~.*~~~Jl&ITZm

ffiili~~9k#T.~*m~mA~~~~¥fltllifi~~~~~~

19!~. 1iRAmA~~~A'-J}ff:1EI 0

9.1.12 ~m:f1tr!Jf~*llifffTf1t:i1flElliii9WA9*fJ.t..m*f1t. ~Jt

9.~~~±~M.~~~fifift~~«~m¥f1t~Mtt*.

l[D JGJ 106 F.ltJEA9~~. fETf1EfltfjiliJl&I~fr~illhfTflt:ctf!f.

lliii9!l] 0

9. 1. 13 T JIJ~ f1t¥ 6tH@:tE* f1 iGbX: ~:;. Fn- B''./ Jl&IWl rEll ,&f~ fflMIE]

llifim.~m~~A~m.~~.JE~~; ~~~~~*M.1JiZ

t~ lE i9:it~~R 0

1 ~¥¥~~~~~~~~~~flt¥~;

2 ~m9k#~~~¥¥~~~~g~Z~~~flt¥~;

3 ~~Jl&TT~*mMA~~rpm~~.M¥~;

.. *ffl.f1t~~Jt!!¥;

5 flt~~fJ~~~*g~~M~~~~~M¥~o

6]



ffl~ A 1ffJ1~tifqjf5s:\:, fJ1!1t WcifJi
EdJ1!1t j]~'t':E~~~~~

A.O.l PBl;fl1~ftjJ~A: (I¥I A.a.1-1~1¥1 A.a. 1-2), fJ!1:t:·flfHMij
%.i:\: (I¥I A. a. 1-3) lk.~~ (.~ i\. a. 1) 0

1 ff~(mm~~~m.±w~.mm~m.±~~) ~

~Mtj%A (I!l A. O. 1-1) ;

! I, l I, l I, !
1 1

~~,~,~
I 2 ' 3 4

d

l~l A. O. 1-1 '/!".flt (H!J!Y. JJ i\'Ii~£i!t.ltt± 'lffiL
fJiWIfJ irE Itt± 'If .fll:) ~Mtj ifht:

l-liH'l!; I jj1i':. J'l!ffJt.9H1>; J, '1'l'jj1rJq!{>; I,-flt.-'iMIJIJ*'rK[(I!t;

I,-H'IJII'if.'l:<:i':IJ[, 1 -yMltli(: 2- ~rW!M; 3 HJu,:uJmt¥.:I-fJH~.jt!!

2 'tffl1 <t~ftWcM5~~) B".J~lHtj%A: (I¥I A.a.1-2);

3 'tf~B".J~~fjjHiHiJ%A: (I¥I A. a. 1-3) lk.tJ5ftjf$:~ (~

A. a.1)

~
9H1>(mm)

300 350100 ·150 ::>1111 550 6110 ,00 tWO 900 1000 1200 1100
Jm§

J (mm) 299 :J.l9

J' (Illlll) :lO3 :,53

t (mm)

L (Illlll) 120

L' (mill) IO

:,99 H9 !!)9 519 599 699 7()~) 89!) 999 1199 1:,99

10:, ,]53 ;,(J;J 5:i3 603 70:, 8113 911:, ]00:, 1203 1103

1. 5-2. 0 1. 5-2. 0 1. ,,-2.:,
ISO ]SO 2,,0 :lOll

50 ,,0 100 150
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t I, 1 I, 1 I, t

~t!'~~,==~
1 2 3 5 4

d

fIl A. O. 1-2 ~fJ1 (ilifr!CAA'lfftitl ~,HiJtfh~

I 1JoV'i(; 1- !'I1[C" 9Hz; '" Ilffltp;jj{>; I, fltYifii!JII'il'il'( KJJt;

I, ~~!m'il'i1)q(JJt; 1 1IfiHIii; 2~1W!il1i;;; tmli:UJf1~+~;

1 fltt:ifl;'; S ~Ftmtif.Mt<Jill'i

A. O. 2 ~rk~fJ1~* f1Jit~H2;).@ (I¥l A. O. 2) lk±Jj;;t;n~itt± pq
AcM (~A.O.2)o

~ A. O. 2 ilittilUl± I*J ftlllUl

:wo

100

ISO

SOO

600

Iii! 11

Iii! II

1 iI! 16

Iii! 16

6 iI! 18

<I> 6(w20(l

<I> 6(a200

<I> 6«~200

<I> 8(h200

<I> 8@200

<l>8@2()()
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~-R A. 0.2

iIIL;::;7!V~UIJ-ll\cM
1"J'fiHH2d (mm)

~ "
700 6~ 18 4> 8@20n

800 6~ 20 4> 8(a.I;'0

900 6~ 20 4> 8@150

1000 8~ 20 4> 8@ISO

1200 10 ~ 20 4> 8(w150

),100 12 ~ 20 4> 8(lL 150

4

E
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0
0

I '<iE on
E ....,

0
on

~ +
d

E A-A
E

E8 E::: 8
on

3~18Ii

~!ll~IilJMtilJ

7

f-
I

>
A A

.
I<~ .~

1J 5 4

::-..
6

L . .
~

1J

~.

~ A. O. 2 5¥:JE'lifflt.!=.iijt F1ii:t§<fliJ~~
1 iRaftJUf\;jfi; 2-'11fM:; :l-~~; 4i1,~;il'l~±JIiW.M;

5 iI,~;i!'l~±VlmM; 6-1l\'tW,*ilt~±iI,~;; 7-5i::tH!'Ijfi]kI!\M;

d~-JJi,~;mM1H£ (mm)

A.O.3 ~~f1t~tl.~f1t~*Fl:i!:t:?::~m<l¥lA.O.3-l) ~~flt

5tN~f1t~*~:i!:t:?::~m <00 A. O. 3-2)0
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NilE.:iJ nU1± fJiilE. jJ '~fJHI1 >J1ffllfJt
lItfllFn

~l'iK :EJ!Ji~jJ: 'll1itEJ!Ji m~ fl~-fJjj mtH} !lt~lIt !t~lIt
1*11-lIt fll>'W-fJjj

J1I1iiO:
~1 * !~'.j' If I. Ei1H2 1m uMQ lIcJ!Ji'f\

rfJE.:iJ :(ji1f;l1Ji'iJ i/ifmf.fQ 001*11-
i/ifffi;tfL @:iJfli

1Ji:Jrt:
(f\:J,}~HHlJ','() (%) lie W" .iiKIf

5-(m) (mm) (mm) A", "" !'l!{ f)" A OO.fQA" (kg'm)
(mm'XIO') L1r

(mm') (MP,,) (mm) (mm') (mm2 )
(mm)

1'1-1('1(111(95) AB 13 7¢1O.7 4 630 0.69% 5.87 :l08 91028 93713 5.965 ·106 2:l7

I'l-Ic.IOO( 95) B 14 1O¢1O.7 1 900 0.99% 8.0:l 308 91028 94861 6.0:l3 387 237

I'I-IC·100(95) C 15 13¢1O.7 ·1 1170 l. 29% 10.01 308 91028 96016 6.102 :l70 2:37

1'I-IC·150(95) A 13 8¢9.0 1 ,,12 0.48% 4.23 358 1059,,0 108 J:l:l 8.10" :l,,:l 27"

I'I-IC4,,0(9,,) AB I,! MIO.7 ·1 720 0.68% ".77 358 105950 109020 8. Hi8 106 275

PI-IC450(95) B J:i 12¢1O. 7 1 1080 I. 02% 8.24 3,,8 1059,,0 1105,,1 8.277 :l85 27"

PI-IC450(9,,) C 16 15¢10.7 1 1350 I. 27% 9.94 358 ]05950 111705 8.359 371 275

PI-IC"OO(]OO) A II 11¢9. 0 " 704 0.56% 4.84 406 12"liol I281i6'. 10.9211 :J18 :l27

PI-IC500 (100) All 15 11¢1O.7 " 990 0.79% 6.59 406 12566·1 121J88,1 I I. 029 100 :l27

PI-IC500( 1(0) II Hi 11¢12.6 ;) 1375 I. 09% 8.75 10ri 12561i I 1:)[ 526 I J. Ifi" 149 327

I'I-IC500(100) C 17 1:J¢12.6 5 1625 I. 29% ]0.06 ·106 12500,1 132591 1I. 252 435 :l27



~~ 1\. O. 4-1

ffiGLJJ llt~H ffiGLiJ '1'1'tlHJt ~t1.t*
~Qtltfrl

~.J!;Q tlt.ijfij ftjj

~JiI. *
t(! Ti1': :E)1Ji~tllt m.1b1!)1Ji m~

llCJl1i 'f.
1il&ffi m~7t lHIUQ !iHIi~

lID·IlH-n: /,:UJ II< J!lHi::

(lc\'J'5IH{:-!I£Jl\{ ) IDifJ- /iU 'ojJli:1~ 1'{j1' Il'ifm
(%)

iTih'I jJ (p'~fflJ lID lID fH IIti¥Ali:
l<i':w" .@lUft

jjj:f;t

"-(01) (0101) (0101) Apy 0'1" lii{:DI' i\ lltif!! .\" (kg'm)
(0101" X 10';) La

(mm~) (MPa) (0101) (mm2 ) (mm2 )
(mm)

PHC550(II0) A H 121>9.0 768 o. SI% 'I. ,Ill '156 152053 13:i:{27 11. 526 :,51 :)!l~1

PHC550( 110) AB I" 121>10.7 111811 0.71% 6.01 ,156 152053 lfifi/1:i7 II. 6,,2 101 ;-;!);-)

PHC550( 11(1) B 17 121>12.6 1500 0.99% 8.01 '156 152053 ];,8-118 II. 821 1:;6 :{!):l

PHC550( 11(1) C 18 1:;1>12.6 1875 1.2:,% 9.67 1:;6 152053 160017 H.972 ,1:,'1 :·i!l.l

PHC5011( 12:;) A 13 121>9.0 5 768 0.52% I. 53 106 117262 ISO:;:Hi II. 77:; 350 :H{;-:

PHC500( 125) All 11 121>10.7 10811 O.7:l% 6. 18 ·IOG 1'17262 151866 11. 881 1li3 :,8:,

PHC500(]25 ) II 15 121>12.6 1500 I. 02% 8.24 40r; 1·17262 1536:;7 12.0:,2 15~ ;-;x:)

PHC500( 12:;) C 16 151>12.6 1875 I. 27% 9.93 ,lOr; 117262 155256 12. Hi·1 137 :,8:,

PHCS50(125J A ].I 141>9.0 896 O. 5,1 ~YI) 4.66 1:;6 166897 17071 7 ];,.2·19 :,:;0 4:"
PHC5:;0( 125) All 15 141>10.7 5 1260 0.7:;% 6.34 456 166897 172269 15. 396 102 431

PHCS50( 125) B 17 141>12.6 1750 1.0')% 8.41 456 166897 174358 15.59:' 1')2 ~3,1

PHC550( 125) C 18 171>12.6 2125 J. 27% 9.93 456 166897 175956 1:;. 711 1:)7 HI
0;

0.53%<.0 PHC600( 110) A 15 141>9.0 896 ·1.60 506 169:,:12 173152 18.201 :,')0 440



~~ A. O. 4-1

ffllN JJ iltM± fYi/,V) 1Hlt.flt 't'l'fJl:fJI'
Jl\£flt},-"

J'P-TlK :tmj~lJt ~~M 1ffW. 'fn&hil r1'JtHt !itWiJ11( I';ffVifliQ
N<J1:Jli\t tJiiI:Mf9!

)11!i£
~ .m

lJ'j~ Ill. lej N(f2 1H2 rfIim
~cM'f"· ffif>\i.)) 1tifmJJIij lIDiJjjm ,fijJiHr

Jiii~tj[ (,;i.1J fIj
ili:M:

(f~':HHt-~f'¥: ) (;Vo) w. w" ifl !':Ii[
5~(m) (mm) (mm) AI'Y 0'1'(" I'(f~ 0" II JiiiH(:\ (kg 111)

(mm' X ]0';) L1r

(mm') (Ml'a) (mm) (mm') (mm:!)
( nUll)

I'HC600(110) AH 16 14{>]O.7 5 126IJ 0.74% 6.26 506 169332 170170:{ 18. :{67 11)2 lin

I'HC600( 110) H 18 14{>12.6 5 1750 I. 03% 8. :,,1 506 169332 176792 18.590 1;,;{ 440

I'HC600<l10) C 19 17{>12.6 5 2125 \. 25% 9.81 506 169332 178:,91 18.760 138 HO

PHC600<l30) A 15 161'>9. 0 5 1024 0.53% ,I. 63 506 191951 196:n7 19.185 3:;0 499

PHC600(30) AH 16 16{>10.7 :; 1440 0.75% 6.31 506 191951 198090 19. li71 102 19')

PHC600( 130) H 17 16{>12.6 5 2000 1.0,1% 8.40 506 191951 200478 19. ')2') 152 ~~l9

PHC600( 130) C 19 20{>12. 6 5 250IJ 1. :~O% 10.12 506 191951 202609 20.156 135 I!)I)

PHC700(II0) A 17 12{>10.7 6 1080 0.53% 4.60 590 203889 208494 26.801 116 ;;;w

PHC700( 110) AH 18 24{>9.0 6 1536 0.75% 6.33 590 203889 2104:,8 27.01:, 338 :);-w

PHC700( 110) H 20 24{>10.7 6 2160 I. 06% 8.52 !)90 203889 21:,098 27. :;71 383 ;) :~()

PHC700( I 1IJ) C 22 24~12.6 6 :,oon 1.17% II. 16 S!)() 203889 216679 27.819 121 5:{0

PHC700(130) A 16 13~10. 7 6 1170 n.50% 4.38 590 232792 237780 29.037 418 1;05

PHC700(130) AH 18 26{>9.0 6 1664 0.71% 6.0,\ 590 232792 2398811 29.299 310 (iOS
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fflr,il h ift~± ffl(.,z fJ 1'Hltflt 'l'l'tJ\:fJt
~fJtm

4l'P"l( ±Jl1i~i1: tlIllitEJl1i 1«W ;f{~ffl 1«w.~} f.HIi~ !";ffbH!I:
~'l'l:fl& fJt'ffiff!lj

Jr!!~t
~~ '* ~~f;l- ~L <-11'[12 J'i:t2 flti,fJ! 1f~Jl1i*-

n~l;\i )) ;fjJ1Y1I1,>;j IflilMm Iiti~rI:
jjiHiHA r,if. iJ lij

ifi: lit
(ft"7-5'H2-~J')l:) (%) lie w" illK~

.1-(m) (mm) (nun) Apy <1" tH;, [J,. /\ ifli-lH ,\, (k~!rn)
( rnm" X ](1" ) L1r

(rnm" ) (MPa) (rnm) (mm~) (mrn' )
(rnm)

PHC700(30) B 19 261>10.7 6 23010 I. 01 % 8.1·1 590 2:,2792 2427118 29.6.17 :,86 60S

PHC700( 130) C 21 261>12.6 6 3250 I. ,10% 10.70 590 2:,2792 2466'17 30.140 -129 60"

PHC800(10) /\ 19 151>10.7 6 1:>50 o. .17% 4.89 690 2:181·17 2·14202 :,7.234 II-I 620

PHC800(11O) AB 20 151>12.6 6 1875 0.79% 6.58 690 2:J8117 246410 :{/. ;'67 171 620

PHC800( 110) B 22 :J01>10.7 6 2700 I. 13% 9.01 690 2:,8117 249957 38. 091 379 620

PHC800()10) C 24 301>12.6 6 :,750 I. .17% 11. 76 690 238117 2.11434 :,8.7,,7 118 620

PHC800( 1:,0) A 18 161>10.7 6 IHO 0. .1:,% I. 57 6!)0 27:l6:n 279772 10.714 IIG 711

PHC800( 1:,0) /\13 19 161>12.6 6 2000 0.73% 6.16 690 27:,G3:, 2821.19 11. 099 17" 711

PHC800( L,O) B 21 321>10.7 6 2880 1. 05% 8.47 690 27363:, 28.1911 41. 657 38,1 711

PHC800( 1:,0) C 2:, 321>12.6 6 1000 J. 46% I J. 10 690 2736:1:, 29068.1 12.368 425 711

PHC1000( 1:,0) A 21 321>9.0 6 2()018 0.58% 1. 97 8S0 :J'i'i311 :'6H)·15 70.4211 347 !l24

PHCIOOO(]30) AB 23 321>10.7 6 2880 0.81% 6.75 S80 3.15311 :167,,92 71. 113 398 924

PHC1000( 130) 13 25 321>12.6 6 4000 J. 13% 8.97 880 355314 372:,67 72. 037 447 92·1
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fm@.tJ tlf.ltk± fm@.jJ "m'fiHi! 'lffiHi!
jijfl1:fi

!¥'--'r'iK tll1i~:ht ~1iIEll1i mw. :ff~fm mw.5f !itfi\\:lW. :!itfi\\:lW.
~$lW. fl1:Yjjijfm

.l1I!i~
lit m A~ll1i$ i!iita;m: @.}Jf~

(ft'·;--i'H.z-@,'fJ',()
,~~ ~J- ItL .~1['12 W1: i!iiffi

(%)
Ff..@.}J 1IJ IMl Iii) ilifilfilQ i!ii~3'I:

~W(l .i!1KIt
rn:ftt

5-(m) (mm) (mm) Ai'Y 0"1": 11:'12 V" A ilfiW-A" (kg/m)
(mm3 XIO') LIT

(mm') (MPa) (mm) (mm2 ) (mm:~)

(mm)

I'HCIIIIIII(I:lO) C 26 :l2~\I. 0 8 1928 U9% 10.65 880 355314 a76:J2:l 72.803 477 92'!

I'HC1211IH t:io) /\ 2:l aMIO.7 6 2700 0.55% '1. 73 1060 19,1801 506311 liB. 66a 415 !286

I'HCl200( 1,,0) /\H 2,~ aO~12. 6 6 :l750 0.76% 6.36 1060 494801 510788 119.711 473 1286

I'HCl2IHI( 1,,(1) H 27 4"~12.6 6 5625 1.\1% 9.04 1060 ,194801 518781 121. 582 446 1286

PHCI2I1o( 1,,0) C 29 ,15~14. 0 8 6930 1.10 ;,/,; 10.73 1060 494801 524345 122.885 476 1286

PHCI:lIIO( 150) A 21 21~12. 6 7 3000 0.55% 4. 79 1160 541925 554714 143.480 188 1409

PHCBllo( 1';0) /\B 26 48~10. 7 7 1:120 0.80% 6.66 1160 541925 560342 IH.937 :l99 H09

PHCI:lIIII(!';O) H 29 ·18~12. 6 8 6000 1.11% 8.84 1160 541925 56750,1 H6.790 418 1409

PHCI:lIIl1( 1';0) C :10 18~11. 0 8 7:l92 I. 36% 10.50 1160 541925 5734:l8 148.326 ,179 1409

PHCIIIIII( 150) /\ 2' 2';~12. 6 7 :1125 O. ';3% 4.61 1260 58!)()i\') 602371 170.499 ,190 1532,)

PI-\Cllilll( 150) /\B 27 50~1O. 7 7 1500 0.76% 6.11 1260 5890·1!) 608233 172.161 101 1532

P!ICIIOII( 15(1) B 30 511~12. 6 8 6250 1.06% 8.5:l 1260 58!)O!!) 61569:1 17-1. 276 451 15:l2

PHCI·IOO( 150) C :11 511~!4. 0 8 7700 I. :11% 10.15 1260 589(H!) 621875 176.028 ,183 1532



~ A. 0.4-2 PC ~*lHJ1~i!!l$&~~~'I&~

HiMj] IMIM± fYiI,izJ] tg-fitfit tg-fJl fit 1*'fl:Jt&
fliHltJiJ'

$·Ti
:UJH';:

~~iln \f<J~ fJ:<:il:J'W \f<JW5} !iHb1'j\iJ( ~mj\;x im-lll
flt:l'ffljl~i

}IJl.H~
NI! m Jt··Sj 11m1\ rJI. JJfIj

(It\HHi:·II,t:J.',J.)
~~-~} ["IlL

W?:
-~1i: IfjjfR

(%>
IU"O] 1fi I~ll Iii] lIiimi f~~ imJ9i~ tkW.

iiKI!r
itM

,,-em) (mm) /\p~. ",. tlf?: D" A rrujiJUl" w" (kg/m)
(mm) LIT

(mm2 ) (MI',,) (mm) (mm') (mm2 ) (mm'XIO")
(mm)

pc·rOOU)S) AB 12 7~ln. 7 6:,0 n.69% 5.8G 308 91028 9:,898 S.976 HI 2:17

I'CIOO(90) B I) 11~10. 7 1 990 1. 09% 8.66 308 91028 %538 6.073 414 237

PCIOO(95) C IS ):J~lO. 7 1170 1. 29% 9.9-1 308 91028 96358 6. 122 ~Ol 2:17

PC IS(J( 95) A 12 M9.0 512 0.48% 4.21 358 105950 108283 8. 115 384 275

PC'ISO(95) AB 1:, 8~10. 7 720 0.68% 5.75 :158 105950 1092:,0 8. 183 HZ 275

PCI,,1)( 'J5) H IS 12MO.7 1080 I. 02% 8.20 358 105950 110870 8.:100 -118 275

PCI')O( I)') C III 15~1O. 7 13,,0 1. 27% 9.87 :,58 103950 112100 8. :,87 102 27~

PCiOO( 1(0) A II 11~9. (I 70-1 0.56% 4.8:1 406 12366·1 128871 10.916 :J7!J 327

I'C5(1I)( 1(0) Ali I" 11~]O. 7 990 0.79% 6.56 106 12566~ J:J0171 II. 03:1 1:,·1 327

I'C,)OO ( 1(0) H Iii 11~12. 6 1375 1. 09% 8. 70 ,106 12,,664 131928 ] 1. 198 -187 :J27

I'CSOO( 1(0) C 17 H~12.li ]750 I. :19% 10.61 106 12S66-) 13:Jli:,6 11. :,:J8 46" 327

PC')"O( 110) A 14 12~9. 0 768 o. ')1% 1. :,9 ,156 1520,,:, 155;;52 14.518 :,82 393

I'C'),,() ( .110) All 15 12~10. 7 1080 0.71% 3.98 ,1,,6 1320,,3 1569B 1~. 682 -)-10 :J9G
'oJ
v., I'C')')(J( 110) II 17 12~12. 6 1500 0.99% 7.97 ·136 1520,,:1 158886 14.86:, 495 390



~* A. O. 4-2

flIif,\( JJ lUH M.G.}] 'tfffttlt 'tftlttlt ~Jl:lIt
lItfftFn

!f'.i1
:EilMr

tl«~1m I'M!'¥. fl %l: flit ifH¥.~t J'.t!'*lIt !iJ-!'*lIt 1lU~
fft~f!jj

J'llit
t'A\ m

~H Ktlt L
1il:!3

.fie: ffiiffl
tI~Im'f

ffJ"-ltJ 1til!iljJliJ llUiDf.fH ffii~ll: 1Ji:);I!
lfil tJ fIj

m:fd:(ft17-~~:l2-~J'l[)
_ J

tI::l2 (%> ~*Jl£
,,-(m) (mm) Apy (Jp,. Ai? up /\ iIffffl,\" W" (kg/m)

(mm) Llr
(mm') (MPa) (mm) (mm'J (mm') (mm"X 101i )

(mm)

PC,,50( 110) C 18 1"~12. 6 " 1875 I. 23% 9.61 ·1:>11 152053 16059" 15.02,1 ,17n :,9:;

PC500( 125) A 13 12~9. 0 5 768 0.52% .1. 52 11)(; 1·17262 150761 II. 793 :,HI :,H:,

PC500( 125) II.B ];I 12~10. 7 S 1080 0.73% 6.16 IO(i 117262 152182 11.910 1:,8 :,8:,

PC500( 125) B 15 12~12. 6 5 1500 1.02% 8.19 106 117262 l51n95 12.068 ,19:, :,8:,

PC500( 125) C 16 15~12.6 5 187:; I. 27% 9.87 106 H7262 155804 12.209 171 :,8:,

PC5:;0( 125) A J1 14~~J. 0 ;; 896 0.54% ·1.64 1;;6 166897 170')79 J;;.274 380 I:H

PC5,,0( 125) II.H 15 14~10. 7 ;j 1260 o. 75~', 6.32 156 166897 I726:J7 15. ·131 I:J(i 1:,,1

PC5G0(25) B 16 l·l~12. 6 ;; 17GO I. OG% 8.40 ·156 166897 171869 1".641 I ~)() t:J4

PCG50( 12;;) C 17 17~12. 6 fi 212;; 1. 27% 9.87 1,,6 166897 176,,78 1".803 171 1:,·1

PC600( 110) A I" 1·1~9. 0 5 896 O. ,,3% 4.58 ;;06 16!):3:32 17:J111 18.229 :,81 1-10

PC6000lO) AH 16 14~10. 7 5 1260 0.71% 6.21 506 169332 1751172 18. ·106 437 110

I'C60001O) H 18 11~12. 6 5 1750 1.03% 8.29 G06 169332 177301 18.644 492 '140
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fjU,v. JJ i!MH 'ffi1:.[JJ 'm'flHll rf'lllflt J9'<:Jf.l1&
lI'UHi

~·W
=E~~

~1iIE~ \'I<JW fiXll:'ffi mWJ,l- i)tl'Ult J!Hb'iil'lt iID4l\:
ffl:1ffijffl

Hi it:
J;N. m

1'1% Kill.
it-"i

~H~ lItiff!
ft~~~

1rJ,\LtJ WrMIJIiJ IfliiDiffl iIJjJ9'<~: tit~
r&tJf~

iJl: 1;[
(f~17-7H~-~r'1 ) lH~ (%) iiKil

5-(m) (mm) J\f1~' O'P(" J!Hi'D" /\ ftiHJU\" w" (kg;/m)
(mm) L,r

(mm') (MP,,) (mm) (mm') (mm') ( mm" X 111'; )
(mm)

PC600( 110) C 19 19~12. 6 ;) 2375 I. 10% 10.67 506 16D:;:;2 180151 18.948 161 ·110

PC600( 130) A 15 16~9. 0 5 1024 0.5:;% 4.62 506 191!151 196616 19.517 :;81 '1!)9

PC60CH 130) AB 16 16~10. 7 5 1440 0.75% 6.28 506 191%1 198511 19.719 1:;7 199

PC600( 130) B 17 16~12.6 5 2000 I. (H% 8.35 S06 191 ')51 201062 19.991 I!JI 199

PC600( 130) C 18 21~12. 6 5 2625 I. :;7% 10.45 506 191951 203910 20.295 167 19f1

PC700(110) A 17 I:;~IO. 7 6 1170 0.57% 4.94 590 203889 209219 26.892 1·/9 530

PC700( 110) All 18 26~9.0 6 1664 0.82% 6.77 !i90 20:;889 21/0170 27. 171 :;61 5:;0

PC700( 110) II 20 26~10. 7 6 2:HO I. 15% 9.06 590 203889 211519 27.55·1 110 5:;0

PC700( 110) C 22 26~12.6 6 :;2:;0 1. ;)9% II. 80 5'JO 20:;889 218695 28.070 ·151 ;,:;0

PC700( I:lO) A 16 14~10. 7 6 1260 0.5,1% I. 68 590 232792 2:;85:;2 29. I:lI ),';2 li05

PC700( 1:JO) All 17 28~9. 0 6 1792 0.77% (i. 13 :>90 2:;2792 210956 2fl. ·1:;2 366 60S

PC700( 1:;0) B 19 28~1O. 7 6 2520 I. 08% 8.6:; 590 2:;2792 211272 29.811 111 f)()~1
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]jijUiIiJ lUt± ]jij1,ozfJ 'i'HJHJt 'ii'lHil: 1*Jl:lX
t1i!HJtJFi

!f!11
tiUitll:

~1iIEiUi if1f¥ ff~I:!Ij if1f.¥)}- Jifjj\lX ~jj\Jl.l mHff:
fiHiijI:!lI

J1I!i{:;
Mi m !d:~ A~ill'i$ [,IL 11ft<

(ft\J J!H1'-MJ'1)
I\~ IJ" i~1f L

I'H£ I'm OOlH
(%)

JfiUiIh ffilffifi'i] IrulfiHR OO1*ll: tJ\:lil!
i8lKIf

ni:llt
5-(m) (mm) Apy dpl- ][f~ VI' ;\ lfiilRA" w" (kg/m)

(mm) L1r
(mm') (MPH) (mm) (rnm2 ) (mm2 ) ( rnrn" X 10' )

(mm)

['000(130) C 21 281612.6 6 :3500 I. 50% 11. 27 590 2:32792 2487:36 30. :399 457 G05

PC800 ( 110 ) A 18 16~10. 7 6 lHO 0.60% 5.17 690 238447 215007 37.35·1 447 620

PC800( 110) AB 20 16~12. 6 6 2000 0.8-1% 6.93 690 238447 247558 37.731 507 G20

PC800( 110) B 22 32~10. 7 6 2880 1. 21 % 9.45 G!!O 238447 251567 38. :3:30 406 620

PC800( 110) C 21 32~12.6 6 1000 I. 68% 12. 27 690 238447 256669 3!!.U8!! 415 620

pC8UO( I.JO) A 18 17~1O. 7 6 1;':30 0.56% 4.82 690 2736:3:3 280603 40.868 4:;1 711

pCSOO ( 1:30) AB I!I 17~12. 6 6 2125 0.7S% 6. ,18 li90 273633 28:3313 11. 271 512 711

pCSOO( 1:30) II 21 3,1~10. 7 6 :3060 J. 12% 8.86 6UO 273633 287573 11. !!05 112 711

P(801)( !:30) C 2:3 :31~12. 6 6 ·1250 1. :>5% 11. 56 690 27363:3 292991 12.711 151 711

PCIOIII'( 1.30) A 21 21~10. 7 G 2160 o.GI% 5.20 880 355:311 365154 70.641 1'17 !!21

PC!O()()( 130) All 2:3 21~12.6 G 3000 0.84% 6.97 880 :355:311 368981 71. 381 ;,07 U2·1

['CIOOO( 130) B 2;' :32~12. 6 6 1000 I. 13% 8.!!1 880 %5:314 373536 72.26:, 18;' !J21
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f:1JU,;i. JJ IUH fjjr;if. TJ 'm'flHlt ~t1Hlt ~'Il~
~fJtFn

~rl. i'i ±ilii~
~liIEilii 'Mf-l' -fH&ffi mW7} -lHJlI:llG JiJ-Wi~ 0011\;

fJt.lJl,jfjj
Jll!it

~Jll. * Ht':J IICilii'f. @fJit
(it \J-9H~·I!&lrl)

J~I! IT Krt L
J1f2

I'di: mifH
<%)

HilSln 1ti~rt.J milmfR oo~~: t/[l:Ii
.t!H~Jl

v.Il!:
5--(111) (mm) Apv ape .fi1i: D" A oofHAo W" <kg/m)

(mm) LIT
(mm') (Ml'a) (mm) (mm~) (mm') (mm3 X10';)

(mm)

I'CIOOO( 130) C 26 IOjOU.O X 6]()o I. 73% 12.58 880 355:Jl'1 383:J76 74.168 490 921

I'CI21){)( 150) A 23 :12jOI0.7 6 2880 0.58% 5. DO 1060 494801 507921 119.040 449 1286

1'('120(j( 150) AB 24 :J2jOI2.6 6 4000 0.81% 6.71 1060 494801 51302:J 120.234 510 1286

PU200( 150) H 27 18s'12.6 6 6000 1. 21 % 9.48 1060 494801 522134 122.367 478 1286

PC1200( 1')0) C 29 JOjOH.O 8 7700 1. 56% II. 58 1060 49-1801 529879 124.180 504 1286

PCI:JOU( I,)U) A 24 2·!jOJ2.6 7 :1000 0.55% 4. 78 1160 541925 555591 143. 707 531 1409

Pl'l:JUU ( I50 ) 1\1\ 26 18s'1O.7 7 4320 0.80% 6.63 1160 541925 561605 145.263 134 1409

1'('l:JOO( 150) B 28 18s'12.6 8 6000 1. I 1% 8. 79 1160 541925 569258 1·17. 24·1 486 1409

PCl:1I)(j( 150) C :JO 48s'll.0 8 7:J92 1. 36% 10.43 1160 541925 575599 H8.885 519 1409

I'ClIO(j( I')U) 1\ 25 25j012.6 7 3 I25 0.53% . 4.59 1260 589049 603285 170.758 533 1532

1'("] 400( 1;'0) AB 27 oOjOIO. 7 7 ·1500 0.76% 6.38 1260 589049 6095·19 172.53·1 436 1532

I'CI IOO( I5U) B 2!J OOS'12.6 8 62;'0 1. 06% 8.48 1260 589049 617521 174.79·1 490 1532

PUIOUe 1')0) (' 31 50s'14.0 8 noo I. 31 % 10.08 J260 589049 624126 176.666 52:l 1532



0<3
~ A.O. 4-3 PRe ~~lHJHtl§CMi.oHtI~~H&~( I ~)

f9W1.h ~H1j[f,iz HlW1.JJ .~~f1jj0. IUH. !'JAr;,]:£. ~i'It.f!t. f\:f!t.fJ1: ~llill~
fl:!tfJUC:;

-'f!.l) tliHU, t; \i><liln ~tiEiln \i><l1lf 7J~iln ff~fjjj illj~}fIJ '5HU~ ~Hllil'.I\ lflin1Jil
fJJ:;l',hjfijj

Jlftit
~Ijl, *II tlcil1j'~"· I;if.}Jfli

(ft ~-9H:\,:-~)!ji
W~J ~ij( L t;l:'oj >gj(t;l: '') 1iR rmlH iffilH

(%)
J=k~i 1; IbllMlll iffiIDJfH I(Ii1*~ j;liW"

11l i'oij(
lJthl:

5-(m) Wi I'm (mm) /\llY /I. "" 11: v" A IllifHA, (mm:; (kw'm)
Ltr

(mm) (mm) (mm') (mm') (MP,,) (mm) (mm:') (mm~) ;< III';)
(mm)

PRC [400(95) All 13 7</>10. 7 7 ~ 10 630 s;;o 1.:,0% 0.911 :J08 911128 !):,7J:J S.D6S 568 2:,7

PRC 1 400U)5) B 14 109\10.7 lO~1O 900 785 I. 85% 8.119 :J08 91028 9·1861 6.0:,3 542 237

PRC T 400U)5) ]) 15 10</>12.6 10~ 10 1250 78:1 2.24% 11J.6:' 308 911J28 96:,57 Ii. 122 602 2:,7

PRC I 450( 95) AB II 8</>10.7 8~ 10 720 1;28 1. 27% 5.80 3:18 111,,1)511 109021J 8. 168 569 275

PRC I 450( 95) B 15 12</>10.7 12 ~ 10 1080 IH2 I. 91 % 8. :,0 358 1(51)00 110551 8. 277 :1:,9 275

PRC I ·150( 95) ]) 17 12</>12.6 12~ 10 1500 912 2. 31 ;I,~ 111.90 :~58 105950 lInl5 8.105 51)8 275

PRC T 500( 1(0) All IS 11</>111.7 II~ 12 990 1244 I. 78% 6.61 1116 125664 129881 I I. 029 :;59 327

PRC I 500( 100) H 16 11</>10.7 14 ~ 12 1260 1583 2.2Ii% 8.22 1116 125664 J:J10:,5 II. 12,1 5·111 327

PRC [ 500( 100) C 17 11</>12.6 11 ~ 12 ];)7., 1244 2.0B% 8.83 1116 125664 l:J 1521; II. 165 628 327

PRC [ 5110( 100) J) 18 11¢12.6 14 ~ 12 1750 1583 2. ();) <>~ 10.7D 106 125661 l:n121 II. 2Dli 599 327

PRC I 500( 125) All II 12</>10.7 12~ 12 1080 1357 1. 65;~ 6.23 106 117262 151866 II. 881 561 :,83

PRe I 500( 125) B 15 1,1</>10.7 11 ~ 12 1260 1583 I. 9:,% 7. 15 106 147262 152634 II. 1)18 ;:;53 :,8:,



~~ A.O.1-3

fJlir.iUJ WT1Jil;iz ffil;izh 110 ffiJ;if. iMM± rJAr;~1: 'l;j;t1'.fit 'lftttJl: 1«!~:'~~
lIltfJH,'f

!)i''P mw~ hmiffi t'-mEiffi mw hWJiffi 1T%1:ffi )j1j'ltfIJ #W!lIlt #W!lIlt mJtlHi( fit.iffilfDi
JIIU1l:

~!l\ m IIciffi'f. ,:,zhft.i
(ft ~:H'H£-Il,~/!jI ~\1' ~Jl:L :!t~,j ~ht"j t{1~ mHH ItifH

(%)
1f..I;\f.h /!ill J~i J1I iIDlflifH iID1«!W j;flW"

i1H~Jl:
iPJi!:

:,-(m) Jig, tH~ (mm) Apy A, (JI't' ~ VI' A fflifHA, (mm" (k,,/m)

(mm) (mm) (mm') (mm') (MPa) (mm) (mm') (mm') X 10") L"
(mm)

PRC r :'00(12:') C 16 12j112.6 12~ 12 5 1500 1357 I.!JI% 8. :,0 406 117262 153657 12.032 635 :,83

PRC I 500( 12:') 0 16 14j112.6 H~ 12 5 1750 1583 2.26% !J.16 406 147262 15172:, 12.120 619 :,tl:1

PRC I 550(10) AB 16 12j11O.7 12~ 12 5 1080 1:,57 I. 60% 6.05 156 1520;5:, 156657 H.652 566 :·HJS

PRC I 550(10) B 17 12j112.6 12~ 12 5 1500 1357 J. 88% 8.08 ,156 152053 158H8 11.821 638 :1!J5

PRC [ :,51.)( 110) C 18 15j112.6 15~ 12 5 1875 1696 2. :~S% 9.76 456 15205:, 160047 I·\. !J72 (ill 395

PRe 1551l( 1[0) f) 18 lGjl12.6 16 ~ 12 5 2000 1810 2. SI% 10. :JO 1:'6 15205:, 11iIJ579 15. liZ:, (iO(i 3%

PRC I 550( 125) All IS HjllO.7 II ~ 12 5 1260 158:, I. 70% 6.40 ·156 166897 172269 IS. :1!J6 S62 13'1

PRe l5:,O( 125) B 17 Iljl12.6 H~ 12 5 1750 IS8:, 2.00% 8.51 156 166897 171:158 1:,,5n:, 6:1Z 134

PRC I 550( 125) C 18 17j112.6 17 ~ 12 ;j 2125 192:1 2.43% 10.02 1:56 161i897 I 75!>S6 15.711 6111 134

PRC I 55(l( 125 ) [) 18 18j112.6 18~ 12 S 2250 2036 2.57%·, 10.51 156 166S!)7 176189 15. 7~J!J 60:1 ·134

PRC I 600( 110) All 17 14j11O.7 14 ~ 12 5 1260 158:, I. 68% 6. :n 506 169:nz 1717n:, 18. :,li7 563 HO
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I~ir& JJ l~J'!iiiill lYir&7J H,J'Jijr& ilt~± tlArliJl: 'm'fJtfIl: 'm'fJtfJt ¥J!.~
JIi.lGfltf5

111'll WHHli: tJ'Milii ~1dEilii mw }J'Milii t1%1: J'Jij Jl1jJ}.{ji :!1tWiJli£ :!1tWiil'£ ilQt1ff;L
fIt:l'ffljJ'Jij

JII!£l::
klC til

~~l. lUi L !i! l~ tlifll'j 1'1:-12 lfflfJ'l ilQffi
fleJl1j$ n,I':1 JJ ~JrljLH~ itiiIQ,fH iti1*~: ~w"

t.:i.}J iii
rn:.1itCit',; jlH1> IllII,!.

. J -}
(%) JalKli

,,~(m) fift l'l il' (mm) Apy A, 11111' if J). A mHH1\' (mm:-; (kg/m)
LIT

(mm) (mm) (mm') (mm') (MPa) (mm) (mm') (mm') X lO';)
(mm)

I'I.(C I lillll( 1111) B 17 161'111.7 16~ 12 " 11111 18111 1. 92% 7.11 506 169:1~2 17",171 18. 119 55~ lID

I'RC [ GIIII( 1111) C I~ 111'12.6 II ~ 12 :, 17:'>0 1:'8:, 1. 97% 8. ~ I 506 169332 176792 18.590 6~,1 '140

I'RC I 1i00( 1]() J) 19 161'12.6 16~ 12 " 21100 18lO 2.25% 9. ~2 506 169332 177858 18. 70~ 619 4~0

I'RC 1 61111( I~O) ,\13 IG 161'111.7 16~ 12 ;) 1110 1810 1. 69% 6.36 506 191951 198090 19.674 562 499

I'RC 1.\'")(1311) B 17 181'10.7 18~ 12 5 1620 20:,6 1. 90% 7.06 506 191951 198858 19.756 55,1 499

I'RC I .;00 (] ~II ) C 18 161'12.6 16~ 12 5 2000 1810 1. !)8% 8.017 506 191951 200H8 19.929 6:,~ ,199

I'RC l.illll(!:'.I) J) 18 IM12.6 18~ 12 5 2250 20:16 2.23% 9. :,6 506 191951 201543 20.042 620 ,199

PRC 17011(1111) All II) 1~j110. 7 18~ 12 6 1620 20~6 1. 79% 6.70 590 203889 210796 27.088 ;)58 :'30

PHC 1 7110( 1111) Il 20 221'10.7 22 ~ 12 6 1980 2·188 2.19% 7.99 590 2038~9 212330 27.278 :'43 :,:,0

PRC I 7(H)( 1111) C 21 201'12.6 20 ~ 12 6 2500 2262 2.:H% 9.72 :'911 2038~9 214547 27.554 615 5:lO

I'RC I 701l( 1111) J) 22 221'12. 6 22 ~ 12 6 2750 2488 2.57% 10.51 590 203889 2J5613 27.686 603 :'30
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f9Uilh ~Ffffj@ J:vi@h ~F fflr.,z i!t~± t'Alu! ± 'THJHJ1 1'H1:HJ1 N<Wil&
il&fJ1Fn

fJ1YffilNi

~Ii m
~r!.\,j Wlt$f{ hWlAA ~IiffAA WlW 7JWlAA

lICil1i'f\
{fI&ffl ilii1f(fl ~fj\'il& Jitfj\'il& iill~JJt

@;hI~
J'l!iQ:

<it 1j-)1Hi !J,¥.I·,I
1\'1',j- 1",11£ L !It";i f{ft~ !'tj2 iillfQ IftifH

(%l
/I,r;,z JJ ~11/;JI~: ftljiill .fQ iillN<. j;flW"

ia1*~
!IUd

[j---(m) tHe:: Hi? (mm) Apy A. ap.· j{D" A IimfR At (mm3 (kg/m)
Lit

(mm) (mm) (mm') (mm') (MPa) (mm) (mm2 ) (mm2 ) XIO')
(mm)

PRC I 700( I:>C)) AS 18 IMIO.7 18~ 12 6 1620 2036 I. ;'7';;', 5.9,1 590 2:>2792 2:>9698 29.276 567 605

PRC I 700( 1:,0) B 19 229010.7 22 ~ 12 6 1980 2188 1.92% 7. II 590 2:>2792 2,1123:> 29. ,167 SS3 fi05

PRC I 700(1:,0) C 20 209012.6 20 ~ 12 G 2500 2262 2.05% 8.69 590 232792 2·13450 29.7,12 630 605

PRC I 70C)( no) D 20 229012.6 22 ~ 12 G 2750 2188 2.25% 9.42 590 232792 244516 29.875 619 605

PRC I 800( 110) B 21 219010.7 21 ~ 12 6 2160 2714 2.04% 7.52 690 238,117 2HG;,;, :l7.718 549 620

PRe I 800( 110) C 23 219012. I; 21 ~ 12 6 :lOOO 2714 2.40% 9.93 690 238111 2512% :,8.281 612 G20

PRC 1800(130) l:\ 20 219010.7 21 ~ 12 6 2160 2714 1. 78% 6.66 690 2736:03 2828·11 11. 201 559 711

PRC I 800( 130) C 22 219012.6 21 ~ 12 6 3000 27],] 2.09% 8.8,1 690 27:013:0:, 286122 II. 7:l3 627 711

PRCI 1000( 130) II 22 269010.7 2G ~ 12 6 2:>40 29·11 J..I9% ;'j.65 880 :,5,,:011 :0<;,,290 70.667 571 924

PReT 1000( !:OO) C 21 269012.6 2G ~ 12 6 3250 2941 1. 71 % 7. SG 880 :3,,5:,1·1 :J69169 nl18 645 921

PRCl 120()( 1,,0) A 23 :0119010.7 30~ 12 6 2700 3393 1.2:3% .1. 76 1060 ,194801 ,,06:>11 18.66. 581 1286

PRl'II2CI0( 1,,0) All 2G :309012.6 30 ~ 112 6 :l750 3393 1.1·1% 6. ,10 1060 494801 ;'10788 19.71 662 1286



M~jfiiZ ffil1Zh ~Fffil1Z i~/jf±
Ml1Zh

'1!fi1H!l:
~i1Hl1 N<1f.~ ~fJtJf;

~m
!),!i'i Ml1Zh~

h~5 ~lifEiUj tMf' hiM5 :fi3i'l1:ffi
tMf'5t

!itWi~
Ji,tWiltlt iOHliJiL fitYifilM

J'Hii':
(ftl}-j~ ~~ *I:f f'rxJll:~

rxit~ {H1> rmfR iWm 1f~il1i~ ff.l1Zh 1iJOO~ jlijrmm rmN<1f. ·j;flWIl lilLhft
,Hht

L 1(12 (%) IH1> rmm (mm:l J3! KIt
~1>-~)1j{) 1m (mm) A,o, .4, apt" A (kg/m)

5~(m) (mm) Df' All X L1r
(mm) (0101') (nm,') (MPn) (mm')

(mm) (rruri ) 10') (0101)

PRC[I,100(9,,) AB 13 70/>10.7 4 ~ 12 4 6:,0 4,,2 I. 19% 5.89 308 91028 93713 ".965 ,,68 2:l7

PRC [IIDO( 9,,) B 14 10</>10.7 5 ~ 12 4 900 565 I. 61 % 8. 07 308 91028 94864 6.033 542 237

PRC[I,100(95) J) 15 10</>12.6 5 ~ 14 4 1250 770 2.22% 10.63 308 91028 96357 6. 122 602 2:,7

PRClI,I"O(95) AB 14 8</>10.7 4~ 12 4 720 ,152 I. 11 % 5. 79 3,,8 105950 109020 8.168 569 275

PRC1I150(95) B 15 12</>10.7 6~ 12 4 1080 679 I. 66% 8.29 :158 105950 110554 8.277 5,10 275

PRC [I 150UJ5) J) 17 12</>12.6 6 ~ 14 4 1500 924 2.29% 10. !l0 :,58 105950 112:,,15 8. ,105 598 275

PRe !l500( 100) AI{ 15 11</>10.7 6~ 12 5 990 679 I. :33% 6.62 406 125661 12!l884 II. 029 559 327

PRC !l500(]OO) I{ 16 14</>10.7 7~ 12 5 1260 792 I. 63% 8.17 ,106 12,,66·1 1:31035 11. 121 5,11 :327

PRC!l500( 100) C 17 11</>12.6 7~ 11 5 1375 1078 I. 95% 8.82 106 125664 J:11526 II. 165 628 327

PRC!l500(100) D 18 11</>12.6 7~ 14 5 1750 1078 2.25% 10.75 406 12566·1 l:J:112,j II. 296 600 :,27

PRC !l500(]25) AB 14 12</>10.7 6~ 12 5 1080 679 I. 19% 6.21 406 147262 15186" 11. 881 561 :,72

PRC !l500(]25) B 15 14</>10.7 7~ 12 5 1260 792 I. 39% 7.12 406 J.17262 1526:,1 II. 948 553 372

PRC!l500(125) C 16 12</>12.6 6~ 14 5 1500 92,1 I. 6;;% 8.28 406 147262 153657 12.032 "3" :,72

PRC!l500(125) 0 16 1-1</>12.6 7~ 14 5 1750 1078 I. 92% 9.44 106 147262 15-1723 12. 120 619 :372
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~FfjJj@ fjJj@:fJ ~FfjJjr21 Ilt~±
ffi@:fJ

'lft1HIt
'lfffUJ1: W;1fJl!l( Jl!l(tltJR

AA1.*
t(!1'i fjJj@:fJ~

:iJ~~ ~~~ ~f' :fJtJiJ~ ff~fjJj
~f'?t

~~Jl!l(
!l~ft lliHlHft: t111,!ijfjJj

}ljjjQ;

(f~'t-9~ ~'t
*It f't!£jl:~

~it~ 1112 iIQfQ iIQfQ II~~$.
1Ji@:fJ

1p~mJ
iIQiIQfQ

iIQW;3l Jil:~w" ),1. :iJf"f
;ifi:hl:

1Hl~)
L 1112

1m
(%) 1H2 iIQfQ (nml;\ i81*1t

(mm) Apy A, CT,.- A
An

(kg/m)
5-(m) (mm) Dj> X L1T

(mm) (rrun' ) (mm') (MPa) (mm2 )
(mm) (nml') lO" ) (nml)

PRCII 550(] 10) AH 16 12'1>10.7 6 it! 12 5 1080 679 1. 16% 6.03 456 152053 156657 14.602 566 395

PRCII 550(110) H 17 12'1>12.6 6 it! 14 5 1500 924 1. 59% 8.06 456 152053 158448 H.821 639 :;95

PRC n 550( 110) C 18 15'1>12.6 8 it! 14 5 1875 1232 2.04% 9.74 456 152053 160D47 14.972 615 395

PRC II 550(] 10) D 18 16'1>12.6 8 it! 14 5 2000 1232 2.13% 10.27 456 152053 160579 15.023 607 395

!PRCII 550(125) AH 15 14</>10.7 7 it! 12 5 1260 792 1. 23% 6.37 456 166897 172269 15.396 S62 434

PRC II 550( 125) B 17 14'1>12.6 7 it! 14 5 1750 1078 1. 69% 8.49 -156 166897 17·t:J58 15.593 6:;:; 134

PRC II 550( 125) C 18 17'1>12.6 9 it! 11 5 2125 1385 2.10% 10.00 456 166897 175956 15.744 611 434

PRe II 550(]25) D 18 18</>12.6 9 it! 14 ;) 2250 1:;85 2.18% 10.47 456 166897 176·189 15.795 60·1 134

PRe II 600( 110) AB 17 14</>10.7 7 it! 12 5 1260 792 1. 21% 6.29 506 169332 174703 18.367 56:; 440

PRC II 600( 110) H 17 16</>10.7 8 it! 12 5 1440 905 1. 38% 7.08 506 169332 175471 18.H9 5!J·1 140

PRCII 600(] 10) C 18 14</>12.6 7 it! 14 5 1750 1078 1. 67% 8.38 506 169:;32 176792 18.590 631 110

PRCII 600(110) D 19 16'1>12.6 8 it! 14 5 2000 1232 1. 91% 9.39 506 169332 177858 18.704 620 110

PRe II 600( 130) AB 16 16'1>10.7 8 it! 12 5 1440 905 1. 22% 6. ;;3 506 If)] 951 198090 19.671 562 -199

PRC II 600(]30) B 17 18</>10.7 8 it! 12 5 1620 905 1. 32% 7.03 506 191951 198858 19.756 554 199

PRC II 600( 130) c: 18 16'1>12.6 8 it! 14 5 2000 ]232 1. 68% 8.44 506 191951 200478 19.929 633 199

PRC II 600(]30) D 18 18</>12.6 9 it! 14 5 2250 1385 1. 89% 9.33 506 ]91951 201543 20.0-12 621 199



A. O. 5 fIt¥ TfiL ¥:I1L3t1?Tf!jU-H"[ffItm#fJ1~fIt:!ir:h"1:·t'tfj~fiiZ*~A. O. 5-1~~ A. 0.5-12 *ft!lo

* A. II. 5-1 PHC 'I*lHJi!it:tJ~'!1fl~*

1J'L~tfL~¥tftE tid!r.1'f.ftE l'1t~fi!Jj T ici!fJi:*:Ff.:1J

l'1tJit'Jl:~ flHB'l:l"i
~f;FlfHJi f1t~4llI'L'

~J[fl\ l'1tJitff~ iht:illt~ 1'l:t!r.*iJt'12~' *iJt:hi~ *~M& 1fi!.ffi R" TMffi R,i It "H'H'::W'.J'1) ~j;E M" W~U!r.1J M!:itffi
il-ffJ:M ~[HfJ:M" (kN) (k"1)

<kN· m) !\h ;\/,
(kN'm) Ck"1· m)

(kN) <k"1)

I'lll '!(IOU);') AB 70 87 117 550 5:36 3104 3,115

I'IH'IOII(~;') B 84 117 159 762 765 310,1 :3,115

I'Hl'IIIII(!};,) C 97 11:3 194 961 995 3104 :H15

1'11l'1"O(!);,) A 82 85 115 157 4:35 361:3 :397"

I'HCI;,O(!J;,) AB 95 116 157 62!1 612 :3613 3~75

l'f-1t 'I ,',II ( !J" ) B 117 16:3 220 DII 918 :3613 :397"

I'Hl 'I.',O( !J~,) C 1:32 19:3 261 11111 1148 :361:3 :3975

PHC~)r){)< 11111) A 118 1:31 176 62:3 598 ,1286 471'1

PHC',oIlCIIIII) AB 1:38 176 2:38 8:';) 842 1286 4711

I'HC,(){)(IIIO) B 161 2:30 :Jll 1151 1169 1286 47Jc1

PHC"OO( \110) C ISO 261 :35:3 13:3:3 1:381 1286 1714

I'HC,,;,iliIIO) A 1,,0 158 214 684 f)53 ,,186 ,,704
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0>

fiI: ~HiL l!'Jft1m mVL1'tfre fJt~MJjT. itVFMxJIi h

flt'it1l:~ flt~·~l'j
fiit,f,ltffi. fJif-Hfll.c'·

~!l!m fJt!it7fiSl {tif·1HI~ '~f,:uMx1'l>'- J~~hI5!: ~~MM jf!.1~UI, r~UTi U"(f~ 17·~H~-~j!J! ) • J

iW~iM"
j~fti M IIRffi M"

fJi:iSlfi'1.h fJiJUI"f~(
(k"l) (k'J )

(k:-<· m) Nk :\f,
(k'J· m) (kN· m)

(kN) (kN)

PHC550( 110) AB 17;' 215 291 911 918 5186 5701

PHC550( 110) B 206 284 :,8:, 1270 1275 :;186 :;704

PHC:;50( 110) C 2:1:1 337 'IriS 1:;18 1:;9" :;186 5704

PHC500( 12:;) A 123 135 183 68:1 653 ;:'022 5525

PHC500(]25) AB III 184 2-18 939 918 :;022 5525

PHC:;OO( 125) B 170 2"2 327 121i6 1275 5022 552S

PHC:;oO( 12:;) C 193 288 388 1512 1594 ;'022 5525

PHC5:;O( 12:;) A Iii] 178 241 7~L) 762 :;692 6261

PHC550(] 25) AB 189 242 326 IO!)3 1071 ;'692 6261

PHC;,50( 125) B 224 318 429 1172 1188 :>692 6261

I'HC;,50(]25 ) C 249 369 ·198 1717 1806 5692 621i1

PHC600( 110) A 191 205 277 7!)(i 7G2 5775 6:1;,:l

I'HC600( 110) AB 224 278 37:; IO!JI 1071 5775 6:;;,:l

I'HC600( 110) B 265 :lfi:; 49:1 IHI 1188 :;775 6:~S3
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Vt~1Jt1!1Jttlre t}(1tJ.fffm tJt5ttni!Tfti'Fi1i*rf Tj

tJt5t5l:1!1J tJt5t5l:~'
ttctjf;/1f.fil fJiJ!?!ftlJ.L.,

tJl1.j4\ tJt~7f~ fr i1-llH(J 5l:1tJ.iUJ'
C1t \}-5'H2-1JlJ¥) ID!% *fX 1:1 iJt Iji:fX 1:1 fht Jf!Jf, U" J]!W R,

~Jia M" tJ'u:.m1:l :hi9:itm:
(kN· m)

itm:M Jlf!it!iM"
.\Jk N,

(k"J) (kN)

(kN· m) (k\l· m)
(k\l) (k"J)

PHC600( 110) C 295 ·12:3 571 1750 1806 'j77~ 6:35:3

PHe600( 130) A 205 225 :W,I 909 870 6516 7201

PHC600( 130) AB 210 :306 11:3 12H 1221 651(, 72111

PHC600 <I 30 ) B 285 4112 5,13 168:1 17011 6511; 72111

PHC600<l30) C 32:3 177 liH 2050 2125 6516 72111

PHC700<l1O) A 282 296 400 959 918 (,!)51 7619

PHC700( 110) AB 331 40S 547 13:>2 n06 (,9., I 7lil!J

PHC700( 110) B 395 536 724 1815 1836 6!.!5,l 7619

PHC700( 110) C 175 682 921 2,118 25S0 6%1 7li19

PHC700(1:10) A 299 313 422 1042 DDS 7939 87:l3

PHC700( 130) AB 350 429 ;;79 1119 111·1 79:39 87:33

PHe700( 1:30) B 117 571 771 1977 1989 79:39 87:J:J
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~A t\\!~Ai'J1'f:tre tflt:l:1'ltiE flHHlii Liti'!'M: ,\;JUJ

-lltt:t.Jl::";' fJIliJ~1j'
tHi[.IIHll *!"t !ftIl. c.,

~!t* fiJ:l'trFt\\! {~WI'l:A~ ~t:L*4'l\
<ftfj-YH2-~JJ)

1\'lJi} *~jJiJl: 'M~jJf),i JHJli H" 19!11i 1<"
1H[iM"

ii-fIlM ritHI'{M"
WfHi'liJ hi51:irfi'[

(kN) (k"J)
<kN· m) .\", :\1,

(k'\J·I1\) (k\: • Ill)
( k"J) (k'\J)

PHC71J1J(130) C 501 731 987 26lu 276:, 79:,9 ,"'\7:-;::;

I'HC800( 110) A 402 .J:'I :;81 1194 11-18 8132 K!'ll;-,

I'HC800( 110) All 469 575 776 1620 IS91 8l:J2 891:;

PHCSUO( 110) Il 568 772 IOn 2252 22~};) 8J:J2 894;)

PHC800( 110) C 685 976 1317 299:, :,188 Bl :~~ R91Z!

I'HC800( 1:,0) A 427 ·150 608 1279 122·1 !J:t)~ I u2f):J

I'HC800( 130) All 496 601 816 17:m 1700 !J:):t~ I (J21);;

I'HC800( 130) Il 599 818 1104 2122 2118 !1;.n2 1()~('i~f

PHC800<I30) C 721 I<H2 1407 :,228 :J.lllil !J:t.;;~ I ()2()~1

I'HCI000<I30) A 76(; 82:, 1112 1809 17 II 12118 l:~:';:'W

PHClOOO( 130) All 901 1110 1·199 248:, 2118 12118 1:,:l:JII

I'HCIOOO( 130) Il 1071 1·118 1954 :,:,38 3100 12118 \;{;{;-:o
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t1UBH1t:~i1~ tJlJ!ittlm M:!tJilH it.i'F1ll*1f~ iJ

M:!t5'l:~ M:!t5'l:~
J1Ct'j; {Mil M:!t~,L.'

ijl,m
~p.

-IJt~jf~ friHHIY ·~t:r.iJ.~

(lt~··5'Hf:·~.H!;f.)
• J *~ni2: i~~M& 1!!!.JiiRI, fmlfi [(,I

13');f! M" m~f:r.n ni5l:iHi!I

(kN· m)
iHRM llMiH Mu ,\h .\1,

(kN) (k)J)

(kN· m) (k)J· m)
(kN) (k)J)

PHCIOOO(130) C 120:; 1687 2278 '1006 418!) 12118 1:,3:,0

PHCI200(ISO) A 1262 1316 1777 239:, 22~):1 1687" 18563

PHC1200( 150) AB 1469 1762 2:mJ :,251 3188 1687:; 18S6:,

PHC1200( ISO) B 1817 2151 3:J08 1689 1781 16875 18:;6:,

PHC1200( ISO) C 2<J.l5 2854 3853 3626 5891 1687S 1856:,

PHCl300(]50) A 15:l5 lliOO 2160 2657 2S50 18482 203:Jl

PHCUOO( ISO) All 1821 2207 2979 :,729 %72 18,182 20:J:Jl

PHCl300(]SO) B 2165 2880 3888 5017 5JOO 18482 20:l31

PHCl300( 1:;0) C 24:H 3360 45:l6 6023 6283 18,182 20331

PHC1100( 150) A 1793 1818 245,1 2775 2656 20090 22098

PHCI400(150) AB 2121 2314 3391 3898 :,825 20090 22098

PHCI400(150) B 2516 3292 4444 5251 5:)]3 20090 22098

PHC1400( 150) C 2826 3850 5198 6310 65,15 20090 22098
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tJ1rti1'!:@

~~
~~

fJI:;!jttlb,c.,~ ffi*~;f] fJI:;!jttlb,c.,:)1:[f*~:fJ fIt Jlt 4l1J ,c.'1¥: rfA~~ JJ
(ft~-m~-~1f) iiitm l\'(kNl iJHt-fi'! l\'(kN) i.\l:Hffi .\1 ( kN)

(1T AJ:\~@ffiAfj(n) (J~Ubt1i&lL) (rpJr:!llt~ftiAIH'(fj U

PHC400(9S) AB 2288 2614 2778

PHC400(9S) B 2288 2614 2778

PHC400(9S) C 2288 2614 2778

PHC4S0(9S) A 2663 3043 3233

PHC4S0(9S) AB 2663 :,04:, 323:,

PHC4S0(9S) B 2663 :lO43 :,233

PHC4S0(9S) C 2663 3043 323:,

PHCSOO( 100) A 3158 3609 :383S

PHCSOO(lOO) AB 3158 3609 38:,c,

PHCSOO(lOO) B 31S8 3609 38:F,

PUCSOO ( 100) C :Jl58 3609 38:",

PHCSSOOI0) A 3821 ,1367 1610

PHCSSO(llO) AB 3821 4:,67 Ilil0

PHCSSO(l10) B 3821 4:,67 llilO
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tA:ffitlfitl

~* iJ'j-li} jIHI'$'L'~ffi~~j} f1t%$'L'~ffi~~j} fJ1%$'L"j;tR,*~jJ

(it-li}-9HHljf;) i5l:itm N(kN) i&!:itm N<kN) i5l:if·m N(k"l)

(tJA P;:IiXMil ffiP;:/ii T. ) (rn ffiP;:/iiD (rJ1f1H1ltilltfl1lAlt/iiT)

PHC5500 10) C 3821 4367 1610

PHC500025 ) A 3701 4229 4494

PHC500(25) AB 3701 4229 4-191

PHC500025 ) B :3701 4229 44!H

PHC500025 ) C 3701 4229 44!H

PHC550(25) A 4194 4793 50!.l:J

PHC550 0 25 ) AB 4194 4793 509:,

PHC550(25) B 4194 4793 509:,

PHC550(125) C 4194 4793 509:1

PHC600( 110) A 4255 ,1863 5167

PHC600(110) AB 4255 4863 5167

PHC600(110) B 4255 1863 5167

PHC600(10) C 4255 ·1863 :;167

PHC600(30) A 4824 5513 5857



jfLfHUm

~~m
!M.Jij HI:!il'41IJ-t:.':'il:JtiiMIt }J HI: !HlIJ'L";;t If iji:M1fJ fIt J'.t41IJ.L,·;;tFUf;&,1t fJ

(1~ \j-JlH{-I\~~) i5l:iHI1i .\I(k"!) i5l:itit'i N(kN) i5l:itf(i .\1 ( kN)

(n A;<t*ffi!I"~J1O! T.) (ImlhtJ1O!T) (rt'~:I1Ud:tJ'iAltiJiti u

PHC600( l:lO) All '1821 ;;;;1:, ;;8;;7

PHOiOO( 130) II 4824 ;,513 5831

PHC600( 130) (' 1821 ",,13 ,,857

PHC7ou( 110) :\ 512,1 ,,856 6222

PHC700( 110) 1\13 .1124 ,,856 6222

PHC700(110) B 5124 5856 6222

I'HC700( IIU) C 5124 ,,856 6222

PHC700( 1:;0) 1\ 5850 6686 710 I

PHC700( 1:;0) AB 5850 6681; 7WI

PHC700(130) B 5850 6686 71tH

PHC70(J( 1:,(1) C 5850 6686 71114

PHC800( 110) A 5992 6818 7276
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tfUTii'J:~

~m
~~

f1t~$,C.'~lIi*~ tJ fll: ~i1h,C.'·J2: ITi*~ J; flr:%\1h.C.'·1:IIA(~J;

<ft~-9H:f:-l)lffl!) il!:itffi ;\I<k:") il!:it11i ,V<k:") ili!fR \'(k"i)

(nAJ:tjj~fl!!FbtMir.) <TJjilTiitMi U (rj1jJ;~libHI'iAiHf!i [)

PHCSOO( 110) AB 5!!92 6SIS 7Z7ti

l'HCSOO( 110) B 5!!92 G81S 727(i

PHC800(llOJ C 5!!92 681S 727t)

PHC800(] 30) A 6876 78:;!) X:);)(I

PHC800(]:lO) All 687G 78:;!! X:F)()

PHC800< 130) B 687(, 7S59 8:,:;0

I'HC800 ( 130) C 6871i 7S59 8:,:;0

PHClOOO( ):JO) A 8929 !O20', !D812

PHClOOO(130) Ali 892!! !O20:; ]D812

I'HCIOOlH 130) B 892!1 10205 10812

PHC1000( 130) C 8929 10205 !D8IZ

PHCl200( 150) A 12]3.1 1,1211 I jll! l~)
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tfUHlllli

~fl'.m
J\~-'i}

t1t5Hl!J·L'1l:ni*Jl1tiJ fJt!lHul·L,·jt ffiJ~Jl1t jJ til 'it!iflI.L,·jt rri*~ iJ

(f~'HH{:-~r'j!) iiHHI'i .\,(kCoJ) i\I: i f-m ,\,( kN) i9:if-m .\'(k"l)

(n ;\AD.liJgHiAlW: n (fJjjITi.rtlW: T.) (rlrJf:ilIUtfJ'iAl.tiJl!i I)

I'HC1200( 150) All 12UI 1·1211 L,099

PHCl200( ISO) B 12UI 1·1211 Li099

PHCl200(150) (' 124:,·1 11211 Lj099

PHCl300( 150) A 13619 15561 16.,37

PHCl300( 150) AB 13619 15561 115537

PHCJ:)oO( 150) B 13619 155hl 165:>7

PHC1300(150) C 13619 15561 IG,,:,7

PHCHOO( 150) A 14803 Ih917 1791',

I'HCHOO(150) AB 11803 16917 1797:;

I'HCHOO( 150) B 1180:, 16917 1797;-;

I'HCHOO( 150) C 14803 16!1\7 17!I7:;

tt, t<.pI[tlif±5!11tlt~r.!UJ('80. ff±5HIb.L'1l:ffi*Jl1tfJi9:il-m*~lf,ffilill~p~J.JUT .AADJ1:~ffiAlW:T, Tfl[ffij:\:lW: r, '1'Jf:iliL!!tIJ'i
AI!fiII!T(I~i;f;-frtJT1J,~U:;~ '1', :5tjjlJlIit o. 7, 0.8, 0.85 HHjit-JL
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tJi:!lYtlfi~
1fRl~~

~1H2~
'L'~llItffij

~ill{>~ '1f.aW;i;
'L'Wllllltlftj 'L'~llItmi ·NIj1Ijj(1ftj

~)jI,m j:!l:.Jit*JI"g 'I1a~'1"g jj(j:!l:ffllf.iL llIt'l1UIHv. :lTI.~;fflltL .I$\.~;ll'IIl;L ,Jtf1i¥.iJG 5¥:~*~
5¥::"jI/X.~ ';iU'fij!(~

(ftrt-5'H2~ ~~
ti(tif;~!ll

,x. " x. ~'1ll1tjffi>'1- ~'1JliJtmi"" ~'1jj(ffjj"" ~'1ll1tmi"" tJi.5!:it fR tJi5l:iHI iJ il!:it'(j[ iJ iSl:tHiiil"iHHr-J ~i¥.~iJ9ifi¥.~;h " .' x.," 'X:" )( " "'- [V]
1IlJ!]I ) , , . ~i~~iJ 9ifi~~;h Jl'J*~;h lJ1Ji~~iJ [V] [MJ [MJtJi:~9ifiJ ~*. ~~. .~. .~. iSI:~. ..• (k:'-J)

~(kN)
(kN) ;y= (k:'-J· m) (k:'-J· m)

_(kN) _(kN) ~(kN) ~(kN) ~(kN) ~(kN)
N=O «('=1%) <p= I. Sl~{)

O.3f~A

PHC·IOO(D5) AB 151 179 250 122 171 141 197

PHC·IOO(!l5) B 160 197 276 126 177 115 20·) 128 166 65.8 9:l.6

PHC!OO(9S) C 168 212 297 l:n 18:1 150 210

PHC4S0(95) A 168 187 261 1:17 192 166 232

I'HC450(9S) AB 175 20:J 285 139 194 168 235
154 202 95. I 13;1.5

PHC450(95) B 187 227 :118 14S 203 1701 24:1

PHC450(95) C 19S 241 :138 Wl 209 178 249

PHCSOO(100) A 202 251 351 186 260 22,) 314

PHCSoo( 1(0) AB 212 272 :180 188 264 227 318
182 211 132. 1 188,6

PHCSOO( 100) B 22-1 295 413 191 268 230 322

PHC500( 100) C 232 308 4:J2 195 272 2:>:1 :126
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m~lffJ:1lIl '1Hilf:'k
':ip J'i 1~'51; ·~i; 1'(1{:~ 'Jj-: (I: f?'j~
,L,l.!\llIiJWlj

,L-l!11 il!tjlij
·(.o/!)jl~Hjj 'L'i'"I~&I(J1

~Jl\m ~,ffti\jltiL 111JHJHl!lilL J:R.t- fflIi\L Jj'(,t;Il1HlL 'Jl:~lf*~
'i1:iPJIji;~

'i1:'''J'M~ ·Jt;·J7K~~n:tj;//Hll WU~'i1: tlt!lH4'i1: tJilmO'i(it\:H'H£- !{'I"}
1titJl:l'J'~ 9lf*~1J Jjlf*t£tJ *H\J(au~ *~lttjlJ1~ ~llttil'jj1't ~:Iil!trnf~ 1J Ul:it-ift

[\'=
f] l5l: i I/~f 1Ji''/:il(~i

~l~)
tJr.~9lf 1J i!HtfM fillMffi iPJ*~!('1J lJ'iflji;t£tJ !Jlf*$'UJ 9lf*t£1J [V] (k"l)

[M] L,'I.
';;;(kN) ';;;(kN) ';;;(kN) i5l:HfM flHIHR: i5l: II-{j'[ fikl\l1!lR (kN) (k"l· m) (k"l' Ill)

';;;(kN) "';;(k;\J) "';;(k"l) cC;(k"l) "J=O
N=

(p= I'i{) (p~l. ',%)
O. :1./;/\

PHC550( 110) A 242 289 ·104 215 302 262 367

PHC550( 110) AB 253 313 ·138 218 306 265 371
21:1 284 177. 7 251.0

PHC550( 110) B 266 340 476 221 310 268 375

PHC550ClI 0) C 278 361 505 227 317 273 :18:,

PHC500( 125) A 235 283 396 209 292 235 :>:;0

PHC500Cl25) AB 246 308 131 211 2!)(i 238 :1:14
182 241 1:12. I IXX. (j

PHC500( 125) B 259 3:15 ·169 215 301 242 :1:18

PHC500(125) C 271 356 498 220 308 2,17 :H6

PHC550( 125) A 267 317 III 232 :125 271 :179

PHC550( 125) AH 280 345 ,183 236 :130 271 :184
213 281 177. 7 2.'") 1. 11

I'HC550( 125) B 296 376 527 239 335 278 :189

PHC550(125) C :107 397 555 2'15 :H2 28:J :J97
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tiLJiftltm
~1H{,);

;tUilf:'); ,e., Ui1IlJ( ml '\1': 1'1 jf:'); ;rt[l{~

,e.'19l1~[Ijj ,e.,!ml~IITi ,e.'19l1lJ(iRi
j;Jj1,,* ~M:fflHi'i: ~f1tffll{v. l){I~~fflSfjz J$(Zll1lili. 1t~Y*~

'il:Jl'1i/i:.lW;
·jt:1"jlj\tJl. 'jt:l)' jf(~fl( tij; /1£mfJJ:M't'il: M: !lJ'*:f1t fJiJiitfM({t-\,)--!'H{- ~V- ij\'tll\tliif'il: *4ll\tliif'il: *'tll\t[(jj'il: ij\'tll\tml'il: JJi'lij-~ JJ i\l:i !{A: tJi\l:Hm_ J

1fi!-~:(J9 TiYjf(~.tJ IjYili:.lW;:tJ [V]M!r;!)
tJL~9Y tJ iJiitm flHDW'i iJYjf(~ tJ !J11jf(~ tJ Ijj jf(~ fJ JifJf;.~tJ [V] [M] [M]

i5!:itm flHtHil ill: ij-{J1[ thH~m
(kN)

:'( Ck:-.J) ~CkN) :'( k:-.J) CkN) (k:-.J·IlI) Ck"J'm)
:'( k"J) ~(kN) :'(kN) ~(kN) N=o

N=
(p=I;:<) Cp= 1. ,::';>;:,)

O. 3.f~A

PHC()()oCIIO) A 271 321 ISO 238 333 :,00 420

PHC600( 110) AB 283 :WI 488 2,11 338 30:, 42<1
245 :,30 232. 7 :332.9

PHC600( 110) B 299 :,80 531 2,15 343 307 129

PHC600( 1]1) C 3]1) ·100 559 250 350 312 '137

PHC600C I:W) A :,07 358 501 262 366 311 436

PHC600CI:W) AB 322 :,90 546 265 :m 315 1:11
215 :,:lO 232, 7 3:,2,9

PHC600( 13(1) B 340 ·126 596 270 377 319 H7

PHC600( 130) C 354 152 633 276 387 326 ,156

PHC700( 1]1) A 326 424 593 321 119 ·120 588

PHC700(] 10) AB 3'12 458 6,11 333 466 4:,2 60"
:,17 1:33 :)71. 7 537.2

PHC700(llO) B :,62 496 695 338 471 437 612
<.0
""J PHC700(] 10) C 386 538 753 344 482 443 620
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tM'!1'£Ii€
o/f;j;'Hi"~

~J'Hi"'* 1,lfH1£~ ~1; I't:i?')~

{.'ImIlli\\rlJf
{.,jlllllli\\[ljj

·L.'I9!Illi\\flij H1HI'1:rlii
~.M~ mV~•••M· ••M·lli\\E.& •••&.~.&.Z.&~~'J~~

~l)'J*~
5t~j~jx -J:.;t}, irx~

(i\:·I;H'~1£- ~.\} ~:~~.*~;.*~;M.[ljj~M.[ljj~M~[ljj~~~[ljj~ fJiJiiHti tJ i5!:itm: tJiJiihti JJill:iHI'i
!!iJ¥) tJi~.fJ i'i!:'tm: t&1l&m: .*~fJ .*~fJ 1)'~7~~fJ .*~fJ [V]

[V]
[M] [M]

1 i'i!:itm: t&1l&m: i'i!:itm: t&mm: (kN)
(kN)

(k"J·01) (k"J·01)
,;(kN) ,;(kN) ,;(kN) ,;(kN) ,;(kN) ,;(kN) ,;({kN)

N=O
N=

«(1=1%) ((I=1.5%)
O.:Jf;·A

PHC700(30) A 370 462 647 348 487 431 603

PHC700(30) AB 387 501 701 361 506 444 622
317 133 371. 7 537.2

PHC700(30) B 409 544 761 367 514 450 630

PHC700(30) C 436 591 827 374 523 457 639

PHC8000lO ) A 384 497 696 372 520 516 723

PHC800( 110) AB 402 535 749 376 526 520 728

PHC800(10) B 428 583 817 393 551 538 753

PHC800( 110) C 458 633 886 401 561 545 763
398 519 565. 7 812.2

PHC800( 130) A 4a7 541 757 403 564 528 740

PHC800(30) AB 457 583 816 407 570 533 746

PHC800(30) B 485 638 893 426 597 551 772

PHCBOO(130) C 517 694 971 434 608 560 783
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PHCl200( 150) B 890 1117 1564 710 994 1058 1481
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PHC\oIOO(ISO) B I<H6 151·1 2120 1019 1469 1568 2195

PHCI·IOO( ISO) C 1088 1588 2223 1058 1481 1577 2208

~Jem
tA~t)t~111m tAW-111m tit JiJofilliTftl'flili:klf:h

({e \}-1Hf:- I\~~ ~tJitff&:Wj;fj
tit Jjf,'f ,~ ~~ tJt Jjf,'f~~~ tlit;J;/iUfi{fit tJtJit$,L.' "lvI.

11!!lfi Rh fJiU!': R"
r.£)E,{) M,,(k'\iom)

:hi)l:if-fi'iM fJt&~OO: M" )lA~m~1tt.:h ~fJt fJ l51: iHfi
<k'\i) (k'\i)

<k'\i' m) (k'\i om) l\h(k'\i) N,(kN)

PC.OO(!)'i) /\B 6!) HS 1]01 519 :>:H-i 2'i03 2?S4
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['C500( 125) B 168 231 312 1263 1275 4050 -II';~,

PC500(]25 ) C 190 270 :164 1537 159·] 40';0 ,t4S5

PC550( 125) A 1';8 175 236 794 762 4;i90 ';0 I!!

PC550(] 25) Ali 185 2:,4 316 1090 1071 ']';90 ';(L19
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1'('111111)( I:JO) A 770 8·14 1140 1899 1836 9771 10748

PCIOIIII( 1:-10) :\B !)04 1107 1494 2572 2550 9771 10748
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1'C450(95) II 2040 23:;] 2H7
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PC500(]00) A 2419 2765 2'l;;7

PC500 C1(0) AB 2419 2765 2937

PC500C 100) II 2419 2765 2937
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PC550( 110) A 2927 3345 :3551

PC550(] 10) All 2927 3:;45 :;554

PC550( 110) II 2927 3345 :;55,1

1'C550( 110) C 2927 :;:;4:; :;551

1'C500(] 25) A 2835 32·10 :;4,12

PC500( 125) All 2835 :;240 :\442
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PCS50( 110) AB 235 :,00 120 207 289 2S:; :,55
213 28·\ 177.7 2S-1.0

PC550( 110) B 249 :,27 ·157 210 294 256 :,59

PC550(] 10) C 260 346 ,185 214 300 261 365

PC500(]25 ) A 218 271 380 197 276 224 311

PC500( 12S) AB 229 295 ,II:, 200 280 227 317
182 211 [;,2. 1 188.6

PCSOO( 125) B 2,13 :,22 450 20:, 28·1 230 322

PC;OO(125) C 254 341 478 208 291 2:;5 :,28

PC;50( 125) /\ 2·18 :,0·1 126 220 :,08 258 362

PC5"O( 125) AB 261 :13l 163 223 :Jl2 261 :,66
213 281 177.7 254.0

PC,,;;O(12,,) B 276 :,61 50S 226 :Jl7 265 :171

PCS50( 125) C 287 :;80 5:,2 231 :,23 270 :,77
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~(kN) :Z;<kN) ~<k:'oJ) ~<k:'oJ) .\1=0 <p=I%) (p=1.5%)
D.:'.!;A

PClino< 110) A 2;-'2 30R 131 225 315 287 ,to2

PClino( 110) All 21i1 :,:,5 169 228 320 29D 106
215 33D 2:,2.7 3:,2.9

POillll( III)) 13 280 ;)6,1 510 2:,2 321 291 III

I'CliOO( II u) C 298 :,95 55;~ 23!) 3:,5 3DI 122

I'Clillll( i:,O) A 28;; :,1:, 180 247 :,16 297 115

I'Cljlll)( 1:\0) All :,00 :,7cl 523 250 :,51 300 ,120
215 3:JO 232. 7 332. 9

I'OiOO( 130) II 318 ,108 ;-'71 25;1 :,56 304 126

I'CljOO ( i:,O) C :nfi 1:,9 615 262 367 312 -137

I'C,OI>( Ill)) A :;oli ellS ;-'81 308 131 4D6 569

I'C,OO( 1111 i ,\11 :,2:, 14!1 629 319 117 118 586
317 ,1:,3 3n7 5:,7.2

1'l'701l( 110) II :,11 187 6R2 :,25 15;-' 123 59:,

['C,OU( II u) C :\(i9 52R 739 331 46:, 129 6Dl
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i5l:itm: ff.tll~m i.ll:ij-ji f&llRfi (k:'-J) (k"O (k:'-J· m)<,ck:'-J) «k)/) «k:'-J) (k:'-J· m)
OkN) «kN) ";;;(kN) ";;;(kN) .\1=0

.\1=
«('=1%) «('=1.5%)

O.3.r;.A

['C700( 130) A :H7 1')2 632 :332 ·tri') '115 581

PC7IHI( 130) :\13 :;G,) 190 686 :315 183 -128 600
:317 4:3:3 :17l.7 5:37.2

Pt'7I1I1( 1:30) B :388 5:;:; 716 :351 491 4:31 608

PC71111( J:30) C 116 :179 810 30,7 500 'Ill 617

P(,8IHI( 110) A :360 180, Gin 3')6 498 500 700

PC8illl( 110) All :379 ')2:3 7:;2 :360 50'! 50 I 706

['C81111( 1](1) II 106 571 799 377 527 521 729

PC800( 110) C 4:;6 618 866 381 537 528 739
398 549 565.7 812.2

I'C80()( 1311 ) A 109 527 738 38') 539 510 714

PC800( J:lO) All 4:311 569 796 :389 545 51·1 720

PC800( 1:3(1) B 159 623 872 -107 0,70 532 7-15

PC800( 1:)11) C ,192 677 947 1I5 581 510 756
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(ft~HH;'>- !!'i-P A ,'l'- . __ . x. x *~lI&oo1l: *~lI&mi1l: ~lI&mi1l: iJlll&oo1'l: :fJill:iHi ::fJill:itm :fJill:it-m TJ iJ1:itat_ J

~~.~~~~::fJW*~::fJWiji:~::fJ~*~::fJftiji:~::fJft*~::fJ [V]
I~)!j!) [V] [M] [M]

t~'Stft::fJ ~~ltat ~~m ill:ttiti t&f!&m ill:itm t&~m (kN)
(kN)

(kN' m) (kN'm)
_(kN) ~(kN) ~(kN) ~(kN) ~(kN) ~(kN) ~(kN)

N=O
.'IJ=

«('=1%) «('=1.5%)
0.3/;1\

PC1000( UO) i\ 538 685 959 492 688 727 1017

PCI000( 130) i\B 566 7-11 1037 497 696 732 1025
585 821 1122.1 16J.l.I

PC1000(130) B 597 796 11 15 510 714 745 1043

PCI000( UO) C 655 10·1/ 1462 684 957 919 1286

PCI200(]50) i\ 744 905 1267 64-1 901 991 1388

PC1200( 150) i\B 782 981 1374 652 912 99!J 1399
808 1148 1958.9 2822.1

PC1200( 150) B 8'14 10!JI 1527 676 947 102·[ 1433

PC1200(]50) C 890 1351 1892 87·1 1221 1221 1710

PC !:JOO( 150) i\ 810 106!J 1496 786 1100 1215 1701

P('I;lOO(150) i\B 8SS 1160 162·1 812 1137 1241 1738
1331 2500.3 3603. !)

PC1;WO(]50) B !J07 1%3 I!JO!J !J32 1305 I;J61 1905
9;l3

P( 'I ;lO()( 150) C !H7 1429 2001 !Jl0 1316 1369 1916
PCHOO(]50) A 87.) 1146 1605 848 1187 1367 19H
I'CI·l00(150) AB 922 1244 17·lJ 876 1226 1395 1953
PClIOO( 150) B 978 1462 2046 100·[ 1406 1523 2133

lO66 1528 31;l;l.2 1518.1

PCHOO( 1;iO) C 1020 1532 21-15 1012 1417 1532 2114
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~m.m f1HH':~*tI\ f1t!'t~~*tI\
tlcfiJil1HlJ.il-i f' tit ~'HllJ ,c.,~ttl

tt~\f tIt~7f~~j;fi .li"Jt1L~tfLh *tI\hiiit11i ~ffR" ]]ill, RI(f~ 'i}-9H:H\V~) hiiitfj[M hflHlHl'lM"M,.,(kN· m)
(kN· m) (kN· m)

Nk N, (kN) (kN)
(kN) (kN)

PRC [400(9S) AB 72 116 151 55:3 536 310·l 341S

PRC I 400( 95) B 86 IS6 20,1 767 765 3104 3415

PRC [IOO( 95) 0 103 188 248 1025 1063 3104 3415

PRC I 4S0( 9S) AB 98 155 201 633 612 361:3 3975

PRC [ 45(1( 95) B 120 217 28:3 918 918 361:3 :3975

PRC [ 450(95) 0 114 260 343 1225 1275 3613 :3975

PRe I SOO(IOO) I\B 112 258 330 863 842 4286 ·1714

PRC [ SOO( 1(0) B 161 313 402 1076 1071 4286 1714

PRe [ 500(100) C 168 309 403 1161 1169 4286 1711

PRC I 500( 1(0) [) 192 368 481 1-136 1488 4286 1714

PRC I SOO( 12S) AB 148 271 348 946 918 S022 5525

PRC I 500( 12S) B 160 309 :397 1091 1071 5022 5S25

PRC I SOO( 125) C 175 :328 ,127 1276 127S 5022 5;;25

PRCI50002S) [) 190 369 482 1'164 1488 5022 5525

PRC I 550( 110) AB 180 316 ·105 948 918 5186 57(H
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1'tcfiJ;llt.m {i; iI- i'1t:fHlb,C.·~til.

(It'·_HH~~f',()
J,t~ ~~- fit Ijj- Jf~13'J:fi 1'l(I~tii:~t:Ih J1(~niiit1R *,-IF; Rio ffl\Hi R"ni.Q:itlllM M&I\l<!1RM"

M,.,(kN·01)
(kN·01) (k\,j· 01)

Nk N, ( k\,j) (k\l)

(k'\j) (k\,j)

PRC I .,;'11 ( 1111) B 212 382 197 1280 1275 5186 ::;701

PRC 1.,')0(110) C 2:\9 .5:; ')91 1562 15!)1 5186 57111

PRC r 550( 110) \) 21X .\71 619 1651 1700 5186 570·1

PRC r 550( 125) :\B 194 356 ·157 1102 1071 5692 62ii!

PRC 1 550( 125) B 2:;0 12!1 560 1·184 1·188 5692 6261

PRC r 550(12::;) C 256 197 64!) 1764 lX06 5692 6261

PRC r ')50( 125) D 264 518 677 lS::;5 1913 5692 6261

PRC r 600( 110) AB 2:;0 107 522 110:; lOll 577::; 6:;53

PRC r 600( IlO) B 246 lj5 58;; 1218 122·1 ;:)775 6353

PRC I 60()( IlU) C 272 191 6:;!) 1-181; 1188 5775 6353

PRC I 60o( 110) \) 292 5·13 708 1675 1700 577;:) 635:;

PI{C r 600( 130) AB 217 lSI ;;79 WiO 1221 6516 nOl

PRC r liooe 1:;0) B 21i2 198 1i·IO Uo5 U77 65·16 7201

PIWllilll)(];iO) C 29:\ 544 70!) lli!)7 1700 fi5:16 nOI

PRC I 600( l:JII) \) :;12 596 777 IH86 191:1 (i,,·lli 7201
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~Jtt~ t1l!:t:\'l: 1'J,~~ t1lljj-:W:~JRft
tJ(f/);/fHEl!'fit t1l!:t~'L':\'l:t:t:

II'! l}- -IJi' i}Jf~~m 1H~JtJt~t\J.1) ~~1)i.I!:iHj![ lflffi Rh mr"RI(it \} $'H{:~.u~) 1) iliitilt M :lJt!HIHiMuM,.,(kN 0 m)
(kN 0 m) (k:-.J o m)

;\h N, (kN) (kN)
(k"i) (k"')

I'IW I 71111111(1) .\1'. 3'j1l 618 793 1111 l:J77 6954 7649

I'H(, I 71J()( 11(1) I'. 388 72/i 9:>1 1697 168:, 6951 7649

I'R(, I 71111 ( 11(1) (' 139 Rill 10-11 2084 2125 6U51 7649

I'RC J 70(1( I III) D 463 857 1118 2267 2:,38 6951 7649

I'R(, I 701l( 1:'0) AI'. 356 616 789 1425 1:,77 79:,9 8733

I'I<C 171111( 1:,11) I'. 393 728 9:16 1716 1683 79:,9 873:,

I'RC I 71111( !:llll C 143 809 105,1 2115 2125 79:lU 873:,

PRC I 71111( ]:,0) I) 167 870 11:>1 2:lO3 2:,38 79:)!) 87a:,

pRC I 801l( 110) I:l 51!) 910 1208 1862 1836 8132 89,(5

PRC I RIIII( 1111) C 618 1116 1155 219·1 2550 8132 R915

pRC J RIICI( ]:W) I:l :,:H 945 1212 1R8:, 1836 !):,:,2 10265

1'1«(' I K' H I ( I:;11 ) C 62!) 11:>1 1178 2'j:,2 2550 9:,32 1026;'

I'W- I 11\1\1)( 1:';0) B fG!l ]:,GO 1740 20G5 1989 12118 l:l:,:,o
1'1«(' I \111,1)(1:)1) C %1 1651 2145 2792 2763 12118 1:l:,30

pR(' I 12110( 1,,1) /\ I:W:, 19:,6 2470 2,109 229;' 16875 18:'63

I'R('I 1211o( 1,,0) All l'jll 2:{7·1 3078 :,270 3188 16875 1856:l
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(1t-l'}-9Hi Mnf. ) t\l:itfE! .\1 ( k"l) tit i ,-{ri :\1 (kN) i'ljf-{J'{ ;\1 (k"l)

(if A.it!lJt@f1{xthlli1:) OYifl{.!!::h'8!: r) ('tL IIHlI1dWi A. i~MIlTJ

PRCIHJO(%) AB 2288 2611 2778

PRC !100UJ5) B 2288 2611 2778

PRC! 40()( 95) D 2288 2614 2778

pr~c 1450(95) AB 2663 30·1:> 323:,

PRC T4S0(9S) B 266:, :,043 32:,3

PRC 1151H95) [) 2663 :,043 3233

PRC I SOO(]OO) AB 3158 3609 383S

PRC 1500( 100) B 3158 3609 38%

PRC I 5(1)( 100) C :llS8 :,609 3835

PRC I 500( 100) D 3158 :,609 3835

PRC , 5(1)( 125) AB 370] I~~!I H94

PRC! SOO( 12S) B 3701 1~2'J 419-1

PRC ISOO(12,,) C 3701 I~~'J 4494

PRC I 500( 12S) 1) 3701 I~~() 419·1

PRCI5S0(110) AB :,821 1:,67 ·j(j·IO
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(ft-'%-:9H'2-~rlj{ ) i'lil'{j!i N(kN> iQij-fm: :V(k"l) iJ1: il'f~ :V (kN)

(n Aj;\DX:tr!.fttj:\Mji T.) (ffill,j:\':lffiiT) (rpjf:jjlb&:fflAM;Jlej 1.)

PRC} ,,;;0(110) B :1821 ·1:,67 1610

PRC} :;:;0(110) C :,821 1367 1610

PRC] ;;,,0(110) [) :,821 '1:,67 16-10

PRe I 5:;0(12S) AB 4194 ·1793 S09:1

PRC I 550( 125) B 1194 179:, c,W:1

PRC I S50( 125) C 4194 47!)3 :i()!J;{

PRC J SSO( 125) [) ·1 19·1 17!);) 509:,

PRC I 600( 110) AB ,12,,5 4863 5167

PRC [ 600( I!O) B 42:;" 486:, SI67

PRC 1 600( lID) C 42:;5 486:, :;167

PRC [ 600( 110) 0 42SG ·186:, 5167

PRC J 600(]30) AB 482·1 5513 58S7

PRC I 600(]:lO) B 1824 55H 58:;7

PRC 1 600(]30) C 4824 5513 5857

PRC 1600(130) 0 ,1824 5;;13 :lR57
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PRC 1700(110) Ali C,121 ;,Rj6 ()222

PRC I 7IJO(lIO) Ii C,12·1 C,R56 (,222

PRC 1700(110) C :.,124 ~,R56 6222

PRC 1700(110) 0 C,12,1 ,,85G ()~22

PRC I 700( 130) AB 5R50 668G 711) I

PRC I 700( !:lll) B 5850 668G 7WI

PRC I 700( J:jO) C 5850 6686 ,WI

PRC [ 700( J:lO) 0 5850 66R6 71111

PRC 1800( 110) Ii 5992 G81R 7276

PRC [800(110) C 5992 6RIR 7:?7(i

PRC r 800( 130) Ii G876 7H!"i9 ~U~I()

PRC I 80(l( 1:JO) C 6876 7RC,9 R:J"II

PRC I lOOO( 130) 1\ R929 ]0211C, 111812

PRC r 111110 ( I:JO) C 8')29 1020" IIIKI2

PRC r 1200( 150) A laJol 11211 I ',II!)!)

PRe] 1200(1501 AI\ 121:" 11211 1~(19~)

il::~'flili~±j!ilIJ!'~t!t~J e80. tItlil-!ftH·1l:J-liiP:.~tJiJl:iHU·H~I!;;ffilffii;ljUI']. 1tJj AJ:\fl!Ui'!.lb\:fi!tiT.. TffiJ:hth-u! I.. NHiil,fl\(fn
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{f.'}fl\!(ftii'Ji: {f.'}~ifjj~ ;f.'}fl\!(lm1'l: ;f.'}J!;J!Jfij''J:. hi5!:itfi'l [V] 71 i',(il'lfi lJ i\UHI'{
Ili~Jli{ ) ljlj*~h i)jJli;ifth 9!1!~~h 9VJli;ift11 [V] [M]

fiL~9lj lJ i\l:iHI't: fhtllRfi'[ (k:'-l) [MI

«k:'-l) <.(k:'-l) «k"-i) i\l:iHi'i fhtllRiR i.II:il·j([ fhtllR(t'i (k;\l) (k"i'm) (k"i'm)
",;(kN) ~(kN) ~(kN) ,-:::(k"i) .\f=O

.\1= «(1= I r.y:) <f)=: I. !) ~~<I)
O,:JI·\

PRC I ,IOOU)S) AB lSI 172 210 113 Ll8 132 181

PRC I ·IOO(!)S) II 160 189 26S 116 IIi:J 13S 189 128 IIi Ii 6S.8 93.6

PRC I ,I(J(I( 9S) D 170 208 291 118 16S 137 192

PRC 14S0UlS) AI> 175 19S 273 128 180 157 220

PRC 1 ·lSO(9S) B 187 218 305 l:n 186 162 227 151 202 ~)5. 1 135.5

PRC 1 ,ISO(95) D 199 239 335 135 189 164 230

PRe I 500nOO) AB 212 262 367 175 246 214 300

PRC I 500nOO) B 221 279 390 179 250 217 304

PRC I 500nOO) C 225 285 399 178 249 216 303

PRC 1 50(H 1(0) [) 236 30:J 42,,) 181 25,1 220 308
182 241 132. I 188.6

PI,C 1 500( 125) Ali 216 296 ·115 196 275 223 :J12

PRC I 500( 125) B 252 308 132 199 278 22:; 31S

..... PRC I 500( 125) C 260 323 1:;2 199 278 221i 316
t'-:>..... PRC I soon 25) D 268 :J37 172 2111 282 22iJ 319



~* A. O. 5-9

Vt!JY11tm
~][~~
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(ft~HH~- 1J'l~ A '~1i~ r1~~jj !JIJ~~jj *ifitmJ~ *ifitmJ~ *ifitmJ~ *ifitmJ~ fJ i.ll: ~tfi1l
fJi.ll:itfi1l 11 i\!:l!-(I'l tJiQ ~ I (I't

~J!j!) ~-~!JYfJ i\!:'tfi1l f1HI~fi1l !H~~fJ gY~~fJ gY~~fJ rJY~~fJ [V]
[V]

[M] [M]
<kN)~. ~1 ~. i\!:~fi1l ~~. R~fi1l ~~. (kN>
N=

(k;\l· m) <kN'Ill)
",,(kN) ",,(kN) ",,(kN) ~(kN) ~(kN) ~(kN) ~(kN) :\/=0

0.:1j;/\
<(I~l%> <(1=1.5%>

PRC r 550( 110) AB 253 301 422 203 284 250 350

PRC I 550(110) B 267 328 459 206 288 252 353

PRC I 550( 110) C 278 348 487 209 293 256 359

PRC 1550(10) 0 282 354 496 211 295 257 360
213 284 177.7 251. n

PRC I 550(25) AB 280 332 465 219 306 257 360

PRC I 550(25) B 296 362 507 221 :110 260 364

PRC I 550(25) C 307 382 535 225 315 264 369

PRe 1550(25) 0 311 388 544 227 317 265 371

PRC 1600(10) AB 284 336 470 224 314 286 401

PRC I 600(110) B 290 348 487 226 317 288 404
215 330 232.7 332. !>

PRC 1600(10) C 300 366 512 227 318 289 404

PRC I 600(10) D 307 379 531 230 321 291 ,108
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m9Yfifm
~!l~~

:1'P1I~~ ,C.'l9lIitilii '\it-H~~ ;S'Hq}'!i~

,C.'l9lIitilii ,C.'l9lIitrfJi ,C.'l9lIitrtii
~!HX tlir IIF.rn tlt~~,111. tlt~~,111. ittltillHfL ittltillH!L J1C!r-lllHiL J;fi,!r-iIIHiL ~!l-Yjj(~

~i)¥jj(~
~'Wjj(~ .j¥;1'tjj(~

(ft~-9~~- ~-IJ' A'"' .- :><. :><. a3fitilii~ ~itilii~ *!fitilii~ a3fitilii~ nt9:itii
ni5/:itii :!Ji.ll:itii ni.\l:i!-(j'{

~J!1) ~~."~~~n9Yjj(~n9Yjj(~n.jj(~n.jj(~n.jj(~h [V] [V]
[M] [M]

ti~~.n ~ltii ~~ii i\l:itii &~ii i5/:itii l'J1~ii ck"J)
(kN)

.\1=
(kN· m) (kN· m)

",(kN) ...."CkN) ....,,(k:'ll) ~(kN) ~(kN) ~(kN) ~(kN) .\1=0 Cp~l%) Cp~1.5%)
O. 3.1~.A

PRC I 600(]30) AH 322 375 525 2,16 344 295 41:1

PRC I 600(]30) B 328 387 542 248 347 298 ,117
245 3:10 232.7 332.9

PRC I 600(30) C :140 410 574 2·19 3·19 299 418

PRC 1600(130) D 348 423 592 252 352 301 422

PRC 1 700(] 10) AB 345 448 627 309 433 408 571

PRC I 700(] 10) B 357 470 658 313 439 412 577

PRC I 700(] 10) C 373 497 696 315 441 414 580

PRe I 700(10) D 380 509 713 318 445 416 583
317 433 374. 7 537.2

PRC I 700( 130) AB 386 480 672 332 465 416 582

PRC I 700( 130) B 398 504 705 337 472 420 588

PRC I 700( 130) C 415 534 747 339 474 422 590

PRC 1700(30) 0 423 547 766 341 478 424 594



..... ~;jl;<; A. 0.5-9
t".....

frLlJ1tt~
~(({;S~

';If {({~~
,L.'IY\l~ffif

t~-'~i1:f:~ 1rl'H{:~

-L.'I!>lJ~ffif -L.'IYlIlt.\tffif ,L.'IYlIj\.!tffji
~)M~ ~ff1I1IH!I It.\tff1f:i\1il ifU::;f:i\1il J:j1':~;fI!H3L 1'l:~~TJi,:~

'1:~~*~
1'l:~i~~ '1:~,)' *~f~f'FlIHtI -IIt~;j:~1'l: -llIAU~1'l: JJi'Jl:iHFi:

(I~'H'H':: ~ ~} l"Iif'l!f.(I(J ~~*~:lJ ~~iJ.\~jJ
;j:~llffif1'l: ;j::}lt.\tilii'f:: ;j::Ilt.\tilii'f:: ~HU1'f:: fJiIl:iJ-fi'i [V] tJiQitli'l JJiQiliR

ijfH~)
fiL~~Y h i'htfi'i t!Hll!if[ ~~*~h IYJ*~jJ ~Y*~tJ i)~ !J.\~1J [V] [M] [M]

i1:i+ii'i flHIHil i1:i ~{ti IIHIHil ( k"J)
~(k"J) ~(k"J) ~(k"J)

(k"J) (k"J'm) (k"l' m)
,c;:(k"l) ~(k"l) ~(kN) ~(kN) N=O

.V=
(p=I;:{) (p=J.:i%)

o. 3.1~A

PRC J ROO(IIO) B '112 5:ri 74R 360 501 501 706

PRe I ROO( 110) C I:,R ,,79 RII 361 510 509 712

398 549 56". 7 812.2

PRe I ROO( 130) B 163 573 R02 :,87 ;)·12 512 717

PRC I ROO(l:,O) C ,190 622 R7I 392 ,,19 517 72'1

PRC I 1OOO( l:,O) H "R" 700 980 IR7 6R 1 722 1010

:iSS R21 Ilnl 1611.1

PRC I 1000( I:lO) C 61" 75R 1062 1!12 fiR9 7'27 IO!7

PRC 11200(]:;0) A 795 R93 12,,1 6:,2 RR5 9RO I:m
R08 IH8 19"R.9 2822, 1

PRC I 1200( 1',0) Ali R31 968 1355 G:,8 89:, 986 I:,RO



~ A. O. 5-10 PRe 'lif~(][ ~)~!l1J$t1f1~~

m~tft~1'F.flli tftt>l:tlfre ~l: r.rli&i 1 fti'f!,UJUJ

#l\-m fIt'!t1f~~lie fIt!l~~*~ f1t!l1:~*~~
tHiFl'fHtl# i 1- fIt Willl,L"_~'.J\l

~JF!.
(it ~--7H1!-~.H',!)

_ J 111: Agtft ~t\l:tJ 7j(.~:tJi1:ilfi1l W!JrU
"

[9tH, [(,I
M,-, :tJU!:itfRM :tJVkIIMfi1lM" ,\h N, (k:'-l) (k"i )

(kN· m) (k:'-l' m) (k:'-l' m)
(k:'-l) (k:'-l)

PRC Il 100(95) AH 72 112 116 532 ;j36 :Jllil :n 1',

PRC 11 ~OO( 95) H 86 117 ]91 766 765 :Jllil ::11,-,

PRC 11 ~OO( 95) 0 103 1118 2·17 102;j 1063 :Jl01 :';11:;

PRC II ~5(1( 95) AB 98 146 l!)\ 632 til 2 36t:; ;·\!l7:i

PRCII ~50(!)G) B 120 201 269 916 !118 361 :J ;.~!) 7:l

PRC II 150(9G) 0 J.l~ 259 312 1224 1275 361:J :)!J7;)

PRe Il GOO( 100) AB H2 225 291 860 812 1281; 1711

PRC lJ ;joO( !OO) B 160 270 355 1071 1071 1281; III I

PRCIl 500(JOO) C 168 300 :J93 1160 U6!) ·1286 1711

PRC n GOO( JOO) ]) 192 344 ·1;,3 II:J2 \188 128G 1711

PRCn ;,oo(12G) AH ]·18 232 :W5 9·12 918 :)022 ;)0:!:1

PRC Il 500(125) B 159 265 318 J086 J071 ;)()22 ;;:):2'-;......
t'>:l"'l PRC lJ 501l<l25) C J7~ :J05 101 1272 1275 ;-)()22 S:i:!.l



ij3f,( A. O. 5-10

tJi:1;'Hii:l'1i'rtli5 Vi:t>'i:·rlfre fJ1~fJIHit.i'fiN :kIf h

~JHX fJ1Ji?jf~:"J~ fJ1Ji?'',¥:l'1i'*~ fIt:Ji?·~t'!ijf(f£
fffif,IIUll -fri 1- fJ1!i}!filI-C.,'5l:f>t.

(it q--jrH1:-1iV';()
!!'l.\.} lI:B<JtJi: ~f>t. 7J jf(~:iJi)!:ir{i J1111~ R,. JJJjFt~ R"

M.., :iJiltitfilM :iJfb!JlIo!{i M"
Nk N, (k:-.l) (k:'-J)

(kN· 01) (k:'-J' 01) (k:-.l· 01)
(kN) (k:-.l)

PRCII 500(125) [) I!)O 343 1;;3 1160 1488 5022 :>:i2:i

PRC 115,,0( 110) AB 179 271 355 9~5 918 5186 57111

PRe II 550( 110) B 212 356 468 1276 1275 5186 S7(H

PRCII 5;;0( 110) C 239 426 561 15S8 IS!)·I 5186 .,7111

PRC II S50( 110) [) 218 4-12 583 16·18 1700 5186 ;',01

PRell ",,0(125) AS 194 305 401 1097 10,1 56D2 6261

PRC II 550( 125) B 229 ·100 526 1180 1188 5692 G261

PRC 11 ,,50( J25) C 255 167 616 1759 1806 56!12 6261

PRC II ,,50( 125) D 264 -183 6:J7 1819 I!1l3 5fi!l2 6261

PRC 1l600( 110) AB 230 :150 ·158 1098 1071 ,,77S 6353

PRC II 600 ( 11O) B 245 392 511 12'12 122·1 S77S 63J:~

PRC 11 600( 110) C 271 157 602 1'182 118i> 577S G3S:1

PRC 11 600( I]{) D 292 ,,06 667 1670 1700 5775 6:1,,:1

PRC 11 600 ( 130) All 247 386 507 125·1 1224 6,,·16 ,20 I

PRC II 60()( 130 ) B 262 lI9 :>5:3 1397 1377 6S46 720 I
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tJi:~tJi:t1ffifj'a tJi:ti/:i'J:fj'a fllJHf!! I fU'f:/ll*/Iii]

tr~fI\ fJHtTf~~);fi f1t:!loj:~jj(~ f1t~oj:~*~
tHjjilMri {hI- f1t:!l~,c.,oj:tv.

(ft 17-5'H};-Ill/ij!)
1!'1.\5. JHt%t~tv.:h *~7Ji1Hm Jf!.ff R" f!iilli R"

M~·r M.>!:it-{j[M fJf&Jlrifj[ M"
l'h :'Y, (k:'\l) (k:'\l)

(k;\/· m) (kN· m) (kN· m)
(kN) (k'\J)

PRC II 600( 130) C 292 506 667 1693 1700 6~16 720\

PRC II 600( 130) D :;[2 551 7:Jl 1880 1913 6516 7201

PRC II 700( 110) AB :H9 533 698 1·105 1377 6951 76·I~J

PRe n700( 110) B :J86 628 825 1688 1683 69,,·1 7619

PRC II 700(l1O) C B8 748 985 2078 2125 695·1 7619

PRCfI 700( 110) () ·162 800 1055 2259 2:J:J8 6951 7649

PRC [] 700( 130) AB 355 528 692 lU9 1:177 79:,9 873:J

PRC II 70(l( 130) H 392 627 823 170S 1683 7939 87:n

PRCII7()O(l:,o) e 413 75,1 99:, 2109 2125 7939 873:,

PRC 11700( UO) D 466 811 1068 2296 2:,38 7939 8n,
PRe 11800( 1JO) H SIS S59 lllS 1856 18:,6 81:,2 8'H5

PRe 1180(l( 110) C 617 1012 l:,72 2186 2550 8132 8915

PRC [] SOO( 1:10) B 529 812 1066 187·1 18:,6 9:,:,2 1026"

PRe II 800 (l :,0) C 628 1057 1:,92 2526 25:;0 9:n2 10265

PRC"JOOO(]3() B S38 1167 1526 2057 1989 12118 13:"0

PRC [] 1000 ( ];)0) e 98:, 15:>7 2019 2785 276:, 12118 13:no

PRC [] 1200(]50) A 1:,01 1655 2162 2401 229:; 16875 18563

PRC II 1200(l 50) AB 151() 2207 2893 :,26·1 3188 16875 18563



m:IHJ:fJI1

mm
iI'i~

f1t~HdI.L·~H~jMxt) fJt.!iJr!ffb,L··Jl:lt~*~:f:J fJt.!J'!ffb.L·-w:rfij~~ J)
<1t,fHH~-ll,~J!j[) iQ:itft!i \F<k:-.J) iQ: ~ rill ,\I <k:-.J) i!.l:iH'i ,\I (k:-.J)

<1J AAD)tffl!JkA/i([I',) (mlhl::!ifl!T.) ('PJ1:ilit!iltlIiAlHi!i [',)

PRC II ·IOO( 95) AB 2288 2611 2778

PRC IIIOO( 95) B 2288 2611 2778

PRCIIIOOUJ5) D 2288 2611 2778

PRC II ,150( 95) Ail 266:1 :lOn 32:1:1

PRC II 450( 95) B 26(,3 311 1:1 :,2:1:1

PRCll 450(9S) J) 26(,3 31113 :,2:13

PRC !I SO()( !Oil) AB 3158 36119 :,8:1S

PRC!lSOO(IOII) B :,158 3609 :18:,,,

PRC!l500(]OO) C 3158 3609 :m3,)

PRC 11 500(]OO) 0 :1158 :,609 :18:,,,

PRC 11500(125) AB 3701 1229 11!11

PRCIl500(125) B :1701 1229 11'11

PRC !l500( 125) C :1701 122!1 149,1

PRCll "OO( 125) D :1701 1229 1·1'11

PRC II 550( 110) AB :,821 1367 16111
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tiUf-rElm

~lm
i!~ 15-

fIt5HllI ,c...51': If. if':.~ 1:1 fJt~~H·:5l:1"if':.~.1J fIt JiJ'~I,C.·:5l:IF:*~ 1)

(ftr,HH::'ll,~~) is!: itm :\'(kN) i1itft!i :'1 (kN) iQil-fil IV (kN)

(HAi\:jjJ(;:ffJ!llA:JilIi T) (mHiA:1iIIlT) (rp:lJiJllidtfJ'iAltJilliT)

PRC II 55(1( Ito) B 3821 1367 ,1640

PRC II 5S0( 110 J C 3821 ,1367 '1610

PRC II 550( 110) D 3821 ,U67 ·1640

PRC II 5S0(125) All 41!l4 ,17!l:, ;,093

PRe II 550( 125) B 41(J4 1793 S09:l

PRC II 55(1( 125) C 41!l4 47!l3 509:,

PRC II 550( 12,» D 41!l4 4793 S09:j

PRC II 600(110) AB 4255 4863 5167

PRC1I600(11O) B 4255 -1863 5167

PRC 11600( 110) C 1255 486:l 5167

PRC 11600( 110) D 125;:; 4863 5167

PRC II 600( 130) AB 482'1 5513 5857

PRC 1I600( 130) B 482,1 55B 58S7

PRC II 600( 130) C 4824 5513 5857

PRCII600(130) D 4824 55B 5857



~~ A. O. 5-11

tt:.9'.~±••W.~CM.fJl:.!flb~:f;ffijjl;~ni&!:it.*••ffim.~. XtTA:<I:jjJtffiffi:<l:OOiT.mffi:<l:OOiT, '1'Jr:!lttjjJtM
AIi;;OOiTIBtf,il-:t1T1.ltK<ft" '1t, 1HJIJllil: o. 7. 0.8. 0.85 iiHritJL

mJftt~

*J\l.f*
!i'!%

fit!lHlb ,c.,:W: ffi jjl;~n fiHHfli,C.':f;ffi jjl;~n fJl:5t!flb,c.,~ JJ'jjl;~ tJ
(ft%-5H:::-~I¥) i&!:ititi N ( kN) i9: itfll N (kN) i51:Hfli N (kN)

(tTAitjjJtffirf-::<I:fiI'H) (]Jjrf.:<I:OOiI. ) ( '1' Jr:!l #.d,jWi Alt00i f.)

PRC II 700( 110) AB 5124 5856 6222

PRC II 700(10) B 5124 5856 6222

PRCII700(11O) C 5121 5856 6222

PRCII700(11O) 0 5124 5856 6222

PRCII 700(30) AB 5850 6686 7104

PRC II 700(30) B 5850 6686 7104

PRC II 700(30) C 5850 6686 7104

PRC II 700(30) 0 5850 6686 7104

PRC II 800(10) B 5992 6848 7276

PRC1I800(10) C 5992 6848 7276

PRC 1I800( 130) B 6876 7859 8350

PRC II 800(30) C 6876 7859 8:l50

PRC II 1000(130) B 8929 10205 ]08,12

PRC II 1000(130) C 8929 10205 108,12

PRC II 1200(150) A 12434 14211 150'19

PRC II 1200(150) AB 12434 14211 15099
-. .



tfLWlttfm 1fl'H?>:%
1ffi1£~

,L'~ll.XJili
~'iIH2~ ~'fJ'ijjS~

.L'~lV.mi 'L,~Ji,!tffii 'L'~lIl!lJii
ijl,m tttnfHftlitc!U4>11. litc!U.;f>11. lltlitffllfj'[ lltlit$& !l'i;t;${:ll !l'i;e;${j'[ 1\':!lifiUl

1f:!JlJ~~
51:~*~ 1f:'%'*~

({~-'i}-7~1£- !rI~ ~:~~~~~~~~~~Mlltmi1\':Mlltmi1\':MlltlJii1\':.lltmi1\': fJi9:itU1i
fJi9:iHu

fJ i9:ij-ffi fJ ill: i "iii[V]
!'&If. ) tt~~fJ \Il:itffi f&~ffi !l'1~~fJ ~Tji:~fJ ~~~fJ ~~~fJ [V]

(kN)
[M] [M]

t ~itffi f&~m ~itm f&~ffi (kN) (kN'm) (kN'm)
~(kN) ~(kN) ~(kN) ~(kN) ~(kN) ~(kN) ~(kN) .\1=0

,\1=
(p=I%) (p=1.3%)

O.3.1:A

PRCII 400(95) AB 151 172 240 113 158 132 184

PRCII 400(95) B 160 189 265 116 163 135 189 128 166 65.8 9:'.6

PRC II 400(95) D 170 207 290 118 165 137 192

PRCII 450(95) AB 175 195 273 128 180 157 220

PRCII450(95) B 187 218 305 133 186 162 226 154 202 g:;. I B:;.:;

PRCII450(95) D 199 239 335 135 189 164 230

PRC II 500( 100) AB 212 262 366 175 245 214 299

PRe II 500<J00) B 221 278 389 179 230 217 304

PRC II 500( 100) C 225 285 398 178 249 216 303

PRC II 500<J00) D 236 303 424 181 254 220 308
188.6182 241 132. I

PRcn 500(125) AB 246 296 414 196 275 223 312

PRC II 500<J25) B 252 308 431 198 278 225 315

PRcn 500<J25) c 260 323 452 199 278 225 316

PRC n 500<J25) D 267 336 471 201 282 228 319
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tfc]}if'l'J:(jg
t$1H?:~

~J.';[:l?:~ 'L,lWllItOO ~fm~ ~fifr:~

'L'Ui1IllItOO
:'ll:]l9~i'~ 'L'Ui1IllItffii 'L'~il\XOO

~~* tt'::f~;?fF.m V1'M4:'ll: V1'##.,}:'ll: il\XV1'l\ilfJi. llItV1'$fJi. J:ti;~;$f!l fflZffllfJi. :'ll:!W~~ :'ll:~~i'~ 'J1:~*~
(ft ,%-jl-t~- il'i'% #.'}llItOO:'ll: #.'}llItffii:'ll: ~4ll1tffii'~ #.'}llItmi:'ll: hilitfJ!i ht\l:itlfi

:iJiliH~ ht\l:Hffi-@-iUlif.J iJY~~h iJ97l\\.~h [V]
~Jlf.)

tJi.~iJ9 h ilii-fJ!i #H~ffi
iJ97l\\.~h ]}if~~h ]l9~~h 1f!/~~h [V] [M] [M]
ilitfi IJkJl&!fJ!i t\l:itffi t&Jl&!fJ!i (k:--ll

~(k"ll ~(kN) ~(kN)
(kN) (k:--l· ml <k:--l· m)

~(kN) ~(kN) ~<kN) ~(kN) :\1=0
N=

(1'=1%) «('=1.5%)
0.3J;.A

PRC 1I ;,;,O( 110) AB 25:, 301 421 203 284 250 350

PRClI 350(110) B 267 327 ·138 205 288 252 3;'3

PRC II ;,50(l ]0) C 278 :"18 187 209 293 256 358

PRe II :;50(lW) D 282 354 4n3 2]1 295 257 360
21:, 28·' 177. 7 2;',['0

PRC II 550( 12:;) l\B 280 :,32 464 218 306 237 :,60

PRC II 350( 123) B 296 362 507 221 :"0 260 361

me II 550( 125) C 307 :,82 3:'.j 22;' :H5 26,1 :,69

PRC II 550(l25) 1) 311 :,88 3·13 226 317 265 :m

l'RCII600(110) All 28,) :,36 .J70 221 :1l4 286 '100

PRCIl600(110) II 2!)O :J4 7 ·186 226 :"7 288 104
245 330 232. 7 332. 9

l'RC1I600( 110) C 2n9 :,65 ;,ll 227 :"8 289 WI

l'RCII600(110) [) :m7 379 ::;30 229 321 291 .j08
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"{Jj~ l·i11~'4;.:

'L"llillnxllil
'Jt ;1']' 71'\ 4i1:
7J UJ:i If~

1M]

PRCll600( 130) AB 322 375 525 246 :HI 295 113

PRCll GOO( 130) B :328 386 541 248 3-17 297 116

PRCll GOO( 130) C 3·W 409 573 249 318 298 118

PRC1I600( 130) [) :,48 42:, 592 251 3,,2 :>01 121

PRCll700( 110) AB :H5 4-17 626 :,09 433 ·108 571

PRCII 700(110) B :,57 469 657 :"3 ·139 1\2 577

PRC n700( 110) C :172 497 695 3\5 44\ 1\4 579

PRCII71J1J(110) [) 380 508 712 :,17 -141 116 583

PRC II 700(J30) AB 386 479 671 332 165 415 582

PRC 11 701J( 130) B 3ns 503 704 337 17\ ·120 588

...... PRC II 700(J30) C 415 53:, 7·17 338 174 422 ,,91J
w
W PRC II 701l( I:JO) D 422 546 765 341 177 421 594

2·IS

:"7

:J:JO 2:t!.7

37 I. 7
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cft~-5Hi:­

\llJ't-)

~~ A. O. ;>-12

PRC II 800C 110) B 112 534 747 360 5(H 504 706

I'RC1I800(110) C ·138 578 810 364 510 509 712

PRC II 800( 130) B 162 572 801 387 512 512 717

PRC II 800( 130) C ,189 621 870 :,92 519 517 724

PRell 1000(130) B 585 699 979 487 681 722 1010

PRC II 1OOOC 1:,0) C 615 758 1061 ,\92 688 727 1017

PRCII 1200(150) A 79/1 893 1250 632 885 979 1371

PRCII 1200(150) AH 831 967 1:,54 6:,8 89:> 985 1380

398

585

808

549

821

1148

565.7 812.2

1122. 1 1614.·1

195H. 9 2822. 1



A. O. 0 !-If!.¥)lHIm~f11tinff11~f11:!itWcJl15'&ffi*~flilltti:* A. 0.6-1, * A. o. 6-2 I1RfiL

~~~~I .~.~m~.~~.~ ..~~&m~.~~
lIilM± Nir,V] WfItfIt 'J11'j:)HJt

1Il1tfItrn·

~J\\m
Itt J'i

±mJ~lf! ~JliEmJ
f1Jj),;ztJ

llCmJ'f- {f~",(f!ii WJWj}- J!Hl1ll1t .'itfl\\:1l'!i.
¥f<l'j:1Il1t fltYilrltffj

JIl!lB

(ft'i'J--9H2-
1':11£

"'i1[K 1[1£
WJHEIIff

11,1>'1 tJ :fjJ1!ill H~] IIff:f1RW
JliHMJL h'J. tJili

1~'i'J- p uITIlffW, -m:!tt
L fJ! AI''' Ji!1:W" i31I':!t

~}!¥:) (mm) (mm) (%> O'rx: 1';[1£ VI' A iliifJ"!A, (kg!m)
5-(m) (mm') (mm:;XIO';) L lr

(MPa) (mm) (mm2 ) (mm')
(mm)

PHOUO(70) 1\ II 61>7.1 ,1 2·10 0.17% 1.1'i 230 'i0580 51603 2.481 278 132
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I'HClOO(95) A 12 7¢9.0 'I <\48 0.49% 1. 30 308 91028 92938 5.919 352 237
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:JOO(fiO) A \I 6</>7. I I 210 0.5,% 1.61 250 ,152:~9 -1,1999 2. :,60 276 118

300(60) AI> 12 6</>9. 0 I 384 0.85% 7.03 250 45239 4-1855 2. :~92 333 118
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4:,IJ( (0) A 15 8</>9.0 4 512 1J.70% 5.91J 390 7:J51:l 756!)6 6.543 :HI 191

151J( 60) All 16 8</>10.7 ,I nlJ 0.')8% 7.96 390 73513 7658:~ 6.618 :188 191
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SOO(65) AI:! 18 111>10.7 5 990 1. 11% 8.89 -lIO 88829 93049 9.000 :J80 231

550(65) i\ 17 121>9.0 5 768 0.78% 6.19 180 99039 102313 11. 122 337 258

5,,[)(65) AI:! 18 121>10.7 5 1080 1.09% 8. 73 180 99039 103643 11. 262 381 258

600(6S) A 22 141>9.0 5 896 0.82% 6.82 530 109249 113069 13.668 334 28cl

600(65) AI:! 23 141>10.7 5 1260 1. 15% 9.15 5:JO 109249 114620 13.850 378 28,1

700(70 ) A 24 121>10.7 6 1080 0.78% 6.52 630 138544 143148 20.5:J4 400 :J60

700(70 ) All 27 241>9.0 6 1536 1. 11 % 8.85 630 138544 145092 20.809 320 :160

800(80) A 21 151>10.7 6 1350 0.75% 6.28 730 180906 186711 30.6:15 'l02 170

800(80) All 22 151>12.6 6 1875 1. (H% 8.36 730 180956 188949 31. 008 ·153 170
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(kN· m) (kN· m) (kN· m) Nk(kN) N,(k!'J) (kN) (kN)

PHC300(70) A 25 26 35 214 204 1725 lR98

PHC300(70) AB 31 39 53 333 :l26 1725 189R

PHC300(70) B 36 50 68 432 435 1725 189R
PHUOO(70) C B 64 87 583 612 1725 189R

PHC350(80) A 39 ·11 55 286 272 2314 25·16

PHC350(80) AB 49 62 8·1 444 ·135 2314 25·16
PHC350(RO) B 5,1 75 101 544 511 231·1 2546

PHC350(80) C 66 97 131 736 765 2314 2546

PHC400(95) A 60 64 86 399 3RI 310,1 :H15

PC300(70) A 24 25 34 214 204 1391 1530

PC300(70) AB :JO :l8 52 :132 326 1391 1530

PC300(70) B a5 48 64 431 4:J5 1391 15:l0

Pl':JO()(70) C 13 60 81 581 612 1391 IS:lO

PC350(80) A :J9 40 54 286 272 1866 205:1

PC350(80) AB lR 60 81 4-13 435 1866 2053

PCJ50(80) B 54 72 97 543 544 1866 205:l

PC350(80) C 65 91 123 734 765 1866 2053

PC400(95) A 59 63 85 399 381 2503 2751
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PHC30(1( iO) A 12il 1453 15,13

PHC300(iO) AB J2i1 145:{ !')43

PHClOO(iO) lei 12il 145:l 1543

PHC300(iO) C 12il 145:l 1543

PHCl50(80) A I i05 1949 20il

PHC3')0(80) AB Ii05 191 ~) 20il

PHCl')O( 80) B liOS 19"19 20il

I'HC3C,o( 80) (' I iO" 1919 20iJ

I'HCIOO(9') A 2288 261·1 2ii8

PC:WI)( iO) A 9il IIJ:J 1182

PC3oo(iO) AB 9i4 J113 1182

PC300(iO) B 9il 1113 1182

PClOO( iO) (' 9i·! J113 1182

PCl')O(80) A J:106 ].I9:J 1586

PCl"O(80) Aiel 130f; 1193 1586

Pl':l')OOil!) B 130li 1193 1586

PC:l')O( 80) C 1306 1193 1')86

PC !IJO( ~15) A 1i52 2003 2128
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:Wli((iIJ) /\ 25 27 36 213 204 I :;.~:J 1697

:WO((jO) All :JI 11 5:1 330 326 1513 1697

:J:,O( 61J) A :J8 I:J 58 282 272 1864 2051

3"IJ( 61J) All 18 61 87 136 ,t:J!i 1864 2051

Ii)O(60) A 58 69 9:J :J91 :J81 2186 2101

IIJIJ( 61J) AB 69 92 124 ')33 ,,36 2186 2404

L,li( (0) A 77 90 122 147 43:; 2')07 27:;8

150«lO ) All 92 120 162 610 612 2507 27:;8

"Oll((i,) ) /\ III 136 18·1 608 598 3029 3332

:d)()( (i;») All I:J3 180 242 827 842 :J029 3:J:J2

;);)O( (is) A 138 166 224 664 653 :J378 371:;

:j;)O{ l),~) .\B 165 219 29') 905 918 :J:J78 371:;

()(1I1( (5) A 17·1 211 285 772 762 :J726 4099

GOO( Ii,,) AB 2119 278 :J75 1049 1071 :J726 4099

70li(7o) /\ 2:);; :JO:J ·109 9:J4 918 172:; 5198

700(71Jl AB 307 403 514 1284 1306 4725 5198

>- 800(80) A :n:J 436 589 1172 1148 6171 6789
He.

AB :;72 1579 1594 6171 6789>- 81J1J(80) 112 77:J
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·100(60) A 1611 18,11 1956

·100(60) All 1611 1811 1956
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,,00(6~) A 22:J2 2,,51 2711
,,00(6~) All 2232 2551 2711

,,50(65) A 2489 28·14 3022

0,50(60,) All 2·189 2841 3022

600(60,) A 2745 3138 333/1

600(6,,) AB 2745 3138 :J331

700(70) A 3482 3979 4228

700<70 ) All 3482 3979 -1228

800(80) A 4547 ~197 ;);122

800(80) AB 4547 5197 0,,,22
-
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700 6·10 ZOO 325-575 152 152 ~20 ~II ~14
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800 730 2~li) :';75--575 ;'16 ;;16 ;;'20 ;;, 16 ;;'20

1000 no :lOll 17;;-675 6[)0 650 ;;'22 ~20 ;;, 16
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:lOO 270 100 17;)-27,) 120 :;, II ,:?8 ;;'10

400 :~!I() 120 175-:WO 165 ;;, 16 ::,10 ~IO

:JOO 150 150 22S--;HIl 215 'Ifi 2" 12 :;?12

600 ,,10 200 270-150 260 ·,18 :::,,11 :)oIl

700 610 250 :~2:)-.:i7~ 310 ,'20 ?Il ;,11

800 7:l0 :lOO :{7~) --~) 7;") :l70 '0,20 ?16 ;>20

woo !J20 ~'hO 17.-) ~- Iii,) 110 -.) ~) ;;'20 .',lli

1200 1110 100 ,l{;}- 77;; 51i1 21 ?22 ,',20

111111 l:lOO l~() ()7:-i -Hi;) G:l() -:2fi ~2,1 .-.')')

.I. O. 6 H WJ 1 ~tIt)2fi.Jm (00 J. 0.6) .&J\.i' U& J. O. 6) 0
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1

H ffiI I ~HIJ:1.C

fl'fJlfJt lit

0,

-tt
0,

ft

<I <II Ii (/ h HW ~111 01 ih I

300 270 175-27,) 200 130 200X 200 ~8 ;;, 12 ;;'8

400 350 175-300 250 163 200 X 250 ?:9 ;;'14 ;;'10

,,00 450 225--37;) 300 198 ;,00 X :lOO ;;'10 ;;, 15 ;::0:12

liOO 010 270-150 3:;0 232 ;,50 X :,00 ;?: 12 )':19 ~11

700 610 :)25--";>/;i 400 280 ·IOOXIOO ;::0:11 ;::0:2:, ;::0:11

800 7:;0 :ri5-:i7?i 150 :,20 ·150XI"O ;::0: 16 ;::0:27 ;::0:16

1000 no I 75--f17:i 000 IOil 500XoO(J :?11i ;':'<31 ::c-:~~o

12011 11 jJ} 57;)--77,) 6011 181) (iOO>< (jOO :' 18 ~:j,) ~>22

11110 l:JOIl ti7:i-87:i 71111 ;;r/() 700X 700 .,:,20 ."';'!) ",21

[1<J J. O. 7 H ffiI 2 w.:f1t~

1 -~fJt:fJt.§t

177



~J.O.7 lIt1Xl2~fJ1~~@R-t (mm)

<I <I, " " h HW l\'IlW (~I (}"

:JOO 2{O 17:i-27;i 200 I:JO 200X 200 ;;'12 :::"12 ;c~R

100 :;:;0 17:;-:;00 2:;0 163 2:;0>< 2;'0 ""II 31,1 ;~ lu

500 1:;0 22:;-37:; :;00 19R :;OOX:;OO ?lS ?I:j 312

600 540 270-150 :;50 232 3;,OX:;,,0 ?:-19 ~:o 19 ::~ II

700 610 :12;-I-S73 400 280 400XIOO ;;'11 32:; 311

800 730 375-57" 450 320 ISO XI50 316 327 ;;'16

1000 920 H5~675 500 400 500X500 ;;'16 ;;'31 ;;'20

1200 1110 575--775 600 480 600X600 ;?18 ;?:J5 ;?22

1100 1300 675-875 700 550 700X 700 ;?20 ;?39 ;?24

J. O. 8 7f D ffHJ19C fliJ:@: (00]. O. 8) btR.-t (:;fk]. O. 8) 0

2
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(/ (/ , (/" (/" h (l h 8, i'h I II

300 270 219 IHO 100-250 2:1 15 12-11 10 ;?8 I

400 350 299 2:;0 125 - 275 :lO 20 12-14 10 ;?IO ;)

500 ·150 377 :;00 175-:;75 :lO 20 12-16 12 ~12 6

600 540 480 ,100 225-475 :;0 20 12-18 12 ;?14 8

700 610 580 500 275-575 :J:; 25 11-20 14 ;?11 9

800 730 660 600 :;25-575 :;5 25 14-20 14 ;?16 10

lOOO 920 850 780 '125-675 I') :;0 16-22 16 ;?20 12

1200 IlIO 10:;0 950 175-775 SO 35 16-24 18 ;?22 12

14(1) 1300 121)0 1050 525-875 55 10 18-26 20 ;?21 14
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1. 0.1, 1. O. 2 Ht~±:g:fIt{f.lilIJAJYH]~WJHE.:ff 90 $1fB~ffj't.

mm~~.±TIMili:ff60~1f~m~.~m~~~m~±~M
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7. 1. 5 JiB:: 5i: tf' Et'~ tf fJt@: IJ!IU.:.~ J+j -!f!. 11tJ1.~ 'ffii~t~ fJt at JJIi. F
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tit: 50!" Ell]~ JE. t:iC =*~ '13' *= JA o]~ f!P J! t:iC fr j;\:. ll] D>i~ 1E EHi± I't
~5~ Iti9: it~~R.
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itfj[B~Lt fj[±1]* f 1. 3 Cif!Tt!.* 4) 0
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~11&~W~*~5j.~MMm.±&~~¥*ffi~~.~~~
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1::%i9!tJtJHN tHE {fi Cj fJ1lJt 7f~ itWtil o~ l-[: fl'i17 1. 80~ 2. 26 0 fN
~PHC~M~~*.~~~~~AA •.•M~*ff~~~~~
i9!~ fI'i!oj fil: lJt fF~ 'f'J);E H-~: til B~ l-[: til tE 1. 20~ 1. 35 0 [,t;j lit tE 5i.: 1?
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1ti;{r;t~~:tI;izfjf,{fHFl. {ftt~: A~~'~ft: tilff~ JEi~A (7. 1. 7) (t01ltr 1M

rMtE~~m~~&~~.~fi.T~~o

* .. PHC 1!ffJ.Hff~jJ~11flHtm

J~~ ~} iQil-li'1 IF~f*- Ilkl\[,!ft'{ Jf~fl'l IIk~H!J'l·ttilm: !\lii'

PHl'.\ lIiHlt I. 06 I. 11 1.32

PHl' .\1\ I!'!IJi I. 21 I. 6') I. :n ftmll'(j~

PHC IIJt1tJJ I. 38 J. 81 I. 31 ~ ftt 1:7 -'l'- J5) if!

PHl' l' ~fIr: 1.15 I. 95 I. :~;:;

*5 PRC 1!ffff I ~fJ1~jJ~11fl~ttm

ill l } iiHI-f/'i If~fJ!i. Ilk I'll! {H /)1' Wm: Ilk F>IHI'i il!:ttil'i !\lit

PRC I A 1li'lfJ1 I. 19 I. 98 I.:J/

PRl' I AB 11~tJt I. 71 2.33 I.:n

PRl' I B J\~ tIt
tHXrpi.J~

1.81 2. ·J7 I. :~:;

~{H '};) f-:ltgff[
PRl' I C i\'Hlt I. 8:J 2.:iO I.:Hi

PRl'l D i\HJr: I. 88 :!..~7 I. :J7

*6 PRe 1!ffff n~fJt~jJ~11flHtm

J~~ ~} i5!:i 1(R!:Ir-~fl'i IlkF>~m/ 1f~1i'i. tlkl'f!li'i W:il-m: iilii'

PRC II A !!lIfIl I. 27 J. 7,1 1. ;)7

PRell AB ~tJt I. 53 2. 111 I. :J7

PRC II B~fIt
ft*P!'iI~

I. 63 2.21 J. :J8
~fl'['J;) 'f'-J5) ill

I'Rl'IIl' ~fIr: I. 72 2, :J7 I. :J8

PRCll J) ~fIt I. 78 2. ·16 J. :J8
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*.7 ;;*ff1i~d1i:';Pjit~!a*i[,~,*.

~
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~~ilij'lWflr. 'fff!l: fll, 'i!i!-'l'l It!J.;'J~il!ljif IHffW'j~ I~ ;L; }:;j~IJ IIt lj.:l1k I;I~ :'J'j,!i
iA~~

I'J:1{: ll&JIll
i!t~ +.

JFW1';'Afi imIJll'iiHWlt'{ flklll~~Ali 'okiWJ(f'i n ~~iI-1Hi'i
if!·} ;tf.t& li'fJiU,'i.fJ ~~j;fi

(mm) (mm)
iHW

lMilii (kN'm) <k"l' m) (k"i'm) (k'\ • TIl) (k:'\ • Ill)

PRe-1 500 100 eSO 12j11O. i 12~ 12 liS 16!! I. II Zil I. ~s

PRC-2 SOO lOll CSO 12j11O. i 12 ~ 12 118 l(i!! I. II 29i 2.111

PRC-3 SOl) IIJII C80 12j110. i 12~ 12 lIS Iii I. 211 2H:i J. 93

PRC··I 5(1) lOll eso 12j11O.7 12~ 12 lIS 177 J. 20 :!7R J. 88

PRC" 5011 100 CSO 12j111l. i 12 ~ 12 1.18 Iii J. 20 :l:l" 2.2fi

PRCIi ;'011 100 C811 12j110.7 12~ 12 I.jS 169 J.II 266 J. 811

PHC 500 100 C811 lOjllO. i 132 158 J. 20 260 I. !Ii
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=Il$~~~lj~~~. ~PJ~lj,~~.ho

8.6.4 fAAP&f1iMtr~tf~fltrm)g#j(, ~tJif1i:rL~~, ~!lJrTfif1±

fA ABtrp'L,{trltB~uffllE 0

8.6. 5 fifJ1t1(f1±~tiffiltH~t~, fJLtdtat~~ 1J-j\:. ~1H+JJt ,p ff­
~a~~~~~@~&~~l!Qtim~~~~~~~~tiMQ

8. 7. 6 ffUiMjIIH1 ~4: 'Jj( JJ; JJX tf je*. ffi ~T t~ jeT yMlr~iHJ~1115' tl1
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M*.•~T~M~K~.~o~~~tt.ffi~~mT.••~
~M~~L-~~~m~~ill~M±~L~,~ct~~,~~,

~~,mWW~AA~m,~~M~~M~ili±~~~.,#~A

M~±~-~~~m~,~M~*~~~AAE~,~~M~mA

±~.Mffi&W~¥±~.~,.~M.~m~o~~••~~
ttPJ~ftR*8 0

~8 ~t (a;!Jj[ifll!iGa ~t

tIlj1> il·rrht i!¥.ifW: 7/(ile 7/(

(mm) (m') (m") (kg) (kg)

600 I. 103 I. 110 121111 720

800 2.1110 2.060 22,111 1:350

1000 3.5·10 3.560 38811 2328

1200 6.6WI 6. 697 7300 4380
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9. 1 Mi:. ~ WlI]

9. 1. 1'fL11I1 f¥ J'JTffl (j~ 'i' f1±, HHf&:it :fft1!Hll :fft 1m1] At, ~~1lfi
¥~*~~~~:fftDm.~IW~~M~ffi~.~ ••~m~~
*a.~*. ~lli~~%MM~~. ~:fftDm~'i'~~m~ffl,

~n~m~~*~.;~••ffiIW~*~D~m~~.~n~
~~~:ffta•. ~~'i'~~.M~m%.R~.~~*~&.,
~~fi~MR~~:fft§~§.~*m.m~~*~Dm;W~~

m~hm.a.~~~.•••~~~~~.•••~*~~K
OC~&m.m~±~~~~OC.~~m~±~~~:fft§~§.~

*W~~t'r*:!.\IJ*:fftD1tt.
9.1. 2 ~~IWr:p1Jfffl~W~. ~fiIZ*t'Jfbtt{tHt1f1:t'&.

~~~llir:fftD*.W~~~I.m.•lOO.~~Htfi~Jfb~

&.:fft~~:fft•. *~~lli~&.:fft~:fft.I~,~~.I.ffi

Jc~~~1f*y'"~}-'.

'i'~~.M~m%.R~.~~*~&•. ~~~~MR
~,fiIZ~W~~~I.m&~Htfi:fft~~~:fft.§OOW~~Jfb~

&a~~.*~~a~m~±~~~~~~&.~a.~~&a

1-f~=:1--niifri1Ja. -~~~M&5fdIUtJQ235 mM. mBIUtH~

m~Y.~m".~~tl~ffi~R%~*; =~~fi~~ ••.
~~m.~~fi~~m~~;=:~~~.DR~~.M.~~~

.~N~R%¥~.~~,~~~m*.filZm~:fft~~~~~~

~~.DR~. ~*mmM~mm*~.~fi~~~~*mmm

-n~~~~~~~-~~~#.~T~~~M~~$~~~~~

~~g·'i'~~~m&.H~~m$~&:i!:~*·ili~~~m*

&.#~.~m~:fft~~fi~~~~~m*~&~m$~.~~
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Jlffij,j:JiM I9J:I9J:~ut, m1Afr*,j:jf,{fHf~ 9. 1. 7 ~Aq~J\JjE.

fi~~mmhm.e.~.~.•~M~~~OO~.•~M
~W~~*~~&mMm.±*~m~~,m~m~~I~2m

~k*~~~M~AI.~~*fi~.;~I.N~~~m~

ffl,~m~T.k.m~*~~M~AL.~m~•. ~.mm
tim••Mm.-mmM~X••,~••~M~~~*~m~
~mfflM~~R,~•••MOO~~~w~*~mfflm~R.
9.1.3 ~-~m;M~~~t£ilJtJAq"!lf~X1m1iHJ1~~1l~'jQIoJ~

Jtm:~, [.5JlltX1m;M~_~t£ilJtJ~Fm-~,:If'~~*T o. 5%.
*M~mM~~lI~.~:If'a ••,~~*M~m*BM~~~
~.a.-.M~~,*~~m~M~~lI~:If'~~*~~~,

fgX1T~~f.]1I*J~~M, ~BtEET~!Ji:±1J7fti::If'.~~iJl~~:!it

.M,WH~#M~.M~~~.M~~I.m~±1J7fti:.m

~.ff~ili, ~T.MX.ff~ili,~~~f.]1±1Jttw~~7fti:

ffi,.N*••M~~ll~.M~~ll~m*mM~~~~~~
fSlim~••
9.1. 4 EET~I1J~~IFf:lf'-g.., ~*Ui-g..I9J:~f4f4"¥:-g.

••~~M~,:If'YIW~ili~IWMk~~~£~Mm.~,
X1~.mN~1J*~~I1J*~M~,R.~tt~W~.*t£~

TWI9J:.,*~~X1~.e.*BT~••~,~.~mN.~
B~I~IWMMk•••~.m,m.~IM~.~~••
*,Hm~~Im&BtillB~-*~.(~~m)~e.~#ft

WBt.~.~N~~~f.]1±1J7fti:AAOO.

9.1.5 E1~, ~1*J'1jMil8i:Ti2;iR*~*mATi2~,ttt~-~

.~~X1.*~~T*mrrM~~~;iR~,rrM~~~;iR~~~

~;iR~*.*e~EEllt~ffl~.*e~mA~.~T~~I*J~~

m~TMK(A±~~).~~ffl~.~*.*e~~TttWffi

A,~.~~~~ffi~~~TW~~~~I~M&,m~~~~

mtt'ril&. VJ&Mil8i: TttflErr H:JIJtff'Rt'l'~~A9i2:iR.

9. 1. 6 fi ,j:lttf:t.± ~.¥. Ii :!t~ UIoJ T flE Frl! :i!:12~ 89~ 1N 15L~, ll! :!t
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~M~~r*~~£~~.I.m~~Mm~~~~~~~~.

~~.*~~~~MM~m.±~~~~*fiT~.~~.-~

O)HffJPI mf?f- 1m ftP f~iY11J jj1!. £In f6 ,~;1! iOC1'fM ~1l\t mtlLEf~ ti\~~jj

1!;=~~~f6~1!~.AA*~~.~~~.~*~.~£~~

~:m~'jnfJiJi-r-fftAA*. ~j(t~li,r,7kB~~iffl~i'ffftAA*:¥f~M)(Bt. PI*m~M .IE:1l\t 1mtlL FEti\~* fj-W fft 0

9. 1. 9, 9. 1. 1() {Ei$: fff, iff. rf1. ~;M11 =: ftP f~ fflj] :it. tin M1H:1i
~~~M ••~~.~~WM~~~AA~rf1~WMo~~~ftPffl
~.~m~T8MM~m.*.tt~.M~.h*fi~~o.M

~.h~•. ~~ff~*®~. PI~R~M.M~~ttffi~.

h.iliPI~~g.M~~ttffi~.h.•M~~ttW~.h~.
M*~~.ho~••M~~ttffi*.hm*m••~~m~@
~1!.~.M~ma~.ttm*m~m~1!~~@~1!o@~m

m,~~.~~~I8~~WM.~*~~h~&~~fifi~~

Iff. «~.m.f1±f~ift!lJtjDt\:FJHln JGJ 106 .M*~f,U~ti\~fl~~BI,j
.M*~~h~~~:¥f~~~.~WM~~~~i'fm.~~~I

8~~WM*~~.~h.~~ff~*. ~~*-~*fiM~o

~~,*~~~~.~*~±M~MAWM~WM.~.@*ffl

••~~~*~±.~WM~.M~.h*fi~~;~~WM.
~~•. ~@*fi.~~.~~.M~~.~~ff~*m~~~
.~.~~tt~,@*fiM~±~.~.~~tt~~o

~~~jj~*~~*ffl~llinmMAWM~~~M~%.tt

~~.~mR~••&*fi~~.~~~@~1!~~m~~~.
AA*BI,j~~ft. ~:¥f~~j,T8~:x.B~. f1i1~nl11h. {Q~ ~fi~ fir,
*.*~~**fi~~o~~' ~~-HI8~~ffimhWM.

:¥f~~jj~*nl11h*m.@~~~Bt*fiM~*.tt~.Mttffi

~.h~~•. ~~~jjI8m~~M*~~~.tt**~:¥f

~.~~fi~~~.*~***fi~~.~~PI~fi~jj~*o
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