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1 *i"*31-
1. 1 •tt 

*-~~#•@~••±£#~~•@•#·~·*· 
1. 1. 1 tfL;.ftllii*: tfL;.ftllti*;.it{~ JfJ lltit!!k!#-~ llti :fL fiiJ ~ Jf ~l& 
~~~JfJ*~•w, tt~i~m~~~~~~~•*<* 
i. i. 1-n *1ttm~lta* < *i. i. 1-2) . 

m ~~~*1ttm~•*~# mt '.fil'.~~-~, ii-~~, :f 
•~J&~~•*:f•~.s~•~•w~~~JfJ~~**~£ 
~&tiAtt~*•~:t~:f ~, ~JfJffiS~i#. 

<2) ~~~*1ttm~•*~·l1J~Sf.fil-fijt#>! <orb•± 
JfJ )W~~, tf :fL~1t$tlltit!» JG 160-2004~ ;ff ~;AA!.}(. 

(3) ~-~*11l-~~-*~·11J~·~SttJ'Jf JfJ~#~tl~~ 
· {f1t[5!lfl#>l1tfstk&~~ AJrn!B!lfl#>l'ftfykJ&fso.2k~ b~'ft 
(fyk/ fstk l&fso. 2k/ fstk) 1iftJ Jt, ffi S ~ }J ••Ii A~t§'#Stt* 
1. 1. 1-3*Jf]. 

~1. 1. 1-3 ~~ilXJ&ft~t!Xliitt1¥-J::IJ~1ifiU~tf-

·~ n~ $ jg_ 3. 6 4. 6 4. 8 

tUlHfiA'Jl: 5ilt #Ii 11 /,1k (MPa) 300 400 

JffiH~5ilt#>itm fyk ~ f.o 2k (MPa) 180 240 

1$-*$ 6 5 (%) > 25 > 22 

;Ii: 1 ·ii~~$t!{3. 6*:iF: f.i,=300MPa, f,.(f.t,=0. 60 
2 /,o.2k-*1if-Jffi~JBJi1Jt;f;J;;.ft{io 

320 

> 14 

5. 6 5. 8 6. 8 

500 600 

300 400 480 

> 20 > 10 >8 

8. 8 

800 

640 

> 12 

(4) ~ ~1*:f•~·*~·li A~·~SttJ'Jr JfJ ~#~ta~~~ 
trrJ!l!l #>! 1tfs1k&Jffi ~IB!lfl #>ft 1tfyk 111iftl Jt, ffi S ~•Ii A~ t§' # 
Stt*i. L 1-4*JfJ. 

(5) llii*!k!:ff~o/f.·li~•~JTX.2. 0 x 105MPa. 

~1. 1. 1-4 ~~t!XJ (~~i*Ah Ai- AJ Wittl¥-J::IJ~1i~l~*~ 

·~n~$j,l !Pltt.t.1~ tu&. tttHilt JffiH~5ilt#/ftm 1$-*1: 
(mm) fffe/ft mfstk (MP a) Jyk ~J,o. 2k (MP a) 6 

50 ..; 39 500 210 0. 6d 

70 ..; 24 700 450 0. 4d 

80 ..; 24 800 600 0. 3d 

~: •***t5~00-#>i«•W~~~ttl~•••*··~~· 
ti» GB 3098. 6-2000~6. 2. 4*7f ;'t:!J!~lto 

1. 1. 2 1t••*: rfl~li!k!**1llii@Jj~}il~, •:iilia@~%~ 

•@~Jf]~lltitt,~~~·-~··**1*•••*~··* 
(l!Jl.1.2). 

v. 

(a) ~jj'f.t~Gtt (b) t.J~ii'Jttif~'f.t~Gtt 

001 . 1. 2 1.t~iifi~~ 
1-iJliW/tX; 2-#xUUt±Jfi'ltf; 3-'fJHl?fJi'ltf 

(1) 1t••*'li fi~S:•:ii!k!#-*1llti@ ~~ ~ ¥I~·lii:i:~1iftlj(, 
:f 1.!f-flt;@: ~ ~~ j£1 ~ ~ ~. 

(2) 1t••*~*#-~~#>l!k!~-±~!k!#-*1#•1l~•* 
!kl#-. 
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•#-#•s••~•oo~•~m~~*#~~»&~Att¥* 
$ ~:f ~.:f [ii], ~Jfl#!S~ &#. Jt#$•1iFi~S~,g..;;&i. i. 1-3 
&;;&1. 1. 1-4¥*· 1t~•tt•;ff~~·li#t:f-Pfl[it2. 0 x 105MPa. 

(3) 1t~•tt~•oo ~st~•~m Jt~*1~:lh*1t~m tt 
•~·~~ttA~.~~ttA~•oo~s~,g..tt~#*«~• 
±~~ItIJfJ•OO ~» JG/T 340-2011~tr *AA1,Jt. -t:li1t~ 

•tt~•oo~s7a&tt~•~•~•&ttz•£•~#~.# 
-~-~~~-tt~•OO~S7a&ttz•£M~#~. 
1.2 :f1AA" (001.2) 

1!11. 2 tiM 

fJJMl~Ai~ 
±~lft~tt 

i. 2. 1 ttAA"~l!XJAA"1u1tm•liF1~~,g..oo*-#* «l!XJAA"5l•±ml!XJ 
$it2~7}-: ~$L;Jf Jlhl!XJAA"» GB 1499. 2-2007AA1,Jt~HRB40oal!XJ 
AA°, Jt5!ltt~#~;;&l. 2. U)t)fJ. 

~1. 2. 1 timltlXJIDHf.Hi~tli*~ 

t.tAi~HV t&. ~~ 5U! #>ft 1t.!1k(MPa) Jiil n~ 51,[t_ #>ft 'ft hk (MP a) 

HRB400 
540 400 

f JlhiMAi 

1. 2. 2 :fiAA"~!l!J;ffS*JfJ±•tt•#-, .:ff~*Jf11ltiA5l•±£ 
#~1.ILx•tt~•#-. •#-~l!XJ#•li F1~$aS7aQ345, Jt$:1-

S~,g..~ft® *-#$ «1~,g..'.i-f.h5!,lt~~lµj)) GB/T 
1591-2008~AA1,Jt. Jtl!XJ#•liFi~~#~*l. 2. 2*Jf10 

~1. 2. 2 timl~~IY-JtttiEtli*~ 

!hltt 1If~ ¢ :f!iAizJ.Ut #>ft 'ft Jiil nUiLtl #>ft 'ft 
~av (mm) f,tk( MPa) fstk ( MPa) 

~ 16 470 345 

Q345 16 - 35 470 325 

35 - 50 470 295 

ji_:~ff~*JfJQ3457j-, -IJLliJ*JfJ~:*~- ,g..~~lk.T-~~~#*31-~Jffe., ,:}J;-

}J~·IH~tl?#S.f.f-@-*1.1. 1-31k.*L L 1-4fl(Jji)\l,Jt. 

1. 2. 3 :f1}$l!XJ}$~~·ji~:f-Pfl[it2. 0 x 105MPa; :f1}$!1!J;ff~~·ji 

~:f-J'tQ345, ~:flµ], ,g..'.i-l!XJ&.:fl!l!XJ!l!J;ff Pfl[it2. 0 x 105MPa. 

1. 2. 4 JfJ -t:f1AA"~~*61f~~#~·li$PT 7t7a tr~~*1x~~, 
~*6Mtttts~,g..~ftft~#$«~•±~~ItIJfJ•OO~» 
JG/T 340-2011 ~#! *~Jt. :tt±$a7a-a~ttAA" s*m Aa 
~, :tt±$a7a=•~ttAA"PT*JfJB•~•x~~~. 
1. 2. s JfJ -t:f1AA"~tr~~*61f~S*Jf1 &·li~«t~JJ~~· &•Ii Z 
•£-~#~, JtOO~M.:fS~JfJz=•· 
1. 3 51•±£# 
i. 3. 1 51•±£# S!I~Pfl:ilJl-tr~:k#'-1:-, fil~;if\:j:El.Jfflt~ 

•1t ~ 1lti 00 *1~:!! ~ ~~ ( 1t JfJ ) 0 
1. 3. 2 JXl1t5l•±- ~H~5l•±- /0~~51•±- ~~#ji( 

~' •i1F~$:l:5J.:ff~1t 7a1lti00£# 0 
1. 3. 3 5l•±£#~5!lt$a.:fS1~f'C20il/ff~f,hf'C60; :t2 
±$a7a-•~~•oo~•,~•±£#~mlt$a;;r:s~-t 



C300 

L 3. 4 •:Jt~•&L£-#liJ 7tJJ•G5l&±, 11JiS}J 5l&±:e,lt ! 
m&±~#o~·~•W£#SJJ•Gm&±:e,\G11Ji&hm&± 

~#o ~JJ~G£#~••m&±~#~~~h•G~G$~ 
S 1~f-~Ai00 *-#ltt «5l&±!t~i9::it~fe:» GB 50010-2010 
~Jt~:l/J\ ~G-·o 
1. 3. 5 Jt~;ff5l&±!t~£#5l&±iz:.7J1*#GJ.f 5llt#ltt1i.ir 
*m~~it-~Jt~#ttt1t, *m~ttR~~~#;ff~n!t~ 
~r•~tt~-~~, liJ*mm~tt~#lttiio 
2 J§tl~iitl~if~~ 

2. 1 ~~1tm-r•:Jt:Jt:1t~•;l;f~~ c~u.1) 0 

~2. 1 ~Jl~tittl!tl1Y..Hi§t.:1'~~ 

1. Witt~#~tt•;l;f 
2. Wi tti!XJ # ~ ~ • ;l;f il:l'.AH~'='-• ;l;f £ ~ 1ti • ;l;f o liJ * 
3. Witttt~ ~1f-~}J .;l;f JfJ i~ ititj\t7J 5!19ti >t:Jtffi.~ }J 

L Witt ~1* JM/ti 1L 9=' 1Jt tit Jll'.. ~ ?Ji\J. • ;l;f £ Jlfe: 'ti• ;l;f 0 liJ iii 
w Witt~~~~*Wittr~•• 

2. Witt~$:-}A.*~9='1Jt ,&_t£1jltJJ6WiW~IM°l:IV-:l!!t.:i 
ttili~~,6\E:*~~~~Jll'..~?Ji\J.·;J;f~&o ~~tti:J:'~ 
1L 9=' ~ ~ ili•;l;f Jt it Jll'..~?Ji\J.·;l;f~&, 

tJL~•:Jt:Jt:lt~W;l;f~~Ji1-*2. L f-:li1t~•:Jtl;t:~t2. 1 
~~~~-;l;f~~*' ~**~~-:Jt~tt~*~~£#-*W 
m&±•1*R•U~!tttili~m~w;l;f*~' ~#W;l;f*~~ 
*2. 2 ~ ~5l&±£#W;l;f~~~ -#W;l;f*~ffi Wl o 
2. 2 ~~1tm-rttG:Jt:1t~•;l;f~~ <*2. 2) 0 

~2. 2 fimliitll¥-J~if ~~ 

1. ~#itfJ&Ji)i"Jf-Wtitili• Jll'..~?Ji\J.·;l;fJ,ilfe: 1ti•;l;f, 
;l;f liJ*JtJ~tttt•~~§~I.· 

2. ~#itfJ&~~[~±Jf-W l:t'l!.$7J5!1!!!.:iJll'..~·;l;f~ 
tit ili • ;l;f & 

1. ~#~ttat% ffe. IV-£# 
J::. :g135Et ~± • W-lk. 7* '$ 
~~titili~~1f-?Ji\J.•;l;f Jll'..~?Ji\J.·;J;fJ,Jlfe:tt•;l;fo liJ* 

2. £#:3il_~~~-;l;f JtJiUt, ¥J~~>t$7J5!1!!!.:i 
3. ~#~~at% ffe. IV-tJIAt Jlt~?Ji\J.·;l;f ~& 
Witt~1~~~%1*~~ 
.;l;f 

/ 
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3 J§ti~i!tli!Html9!'J 
3. 1 !iHlliOO:ltti-J.~it*JfJ W.~$J!it-j) £1illl ~t&.~~~;t-J.~it7J 
*' *JfJW.WiOO*~h~~*tt~*~~*fi~it. 
3. 2 Jiillli m Jt ti -J.~ it ?ft* m ~ -J.~ it~m .1f- ~~ s 15 t: 1--• Jt ti !t 
t1J ~~it1~Jfl .1f- ~~ -3jk, #-/F 1Ul'-t 30-1!=-. J11t ~Wi-tt*1t1~ 
S~M**~I~~;t, *~~~~~~~~~it•ft-~, 
1E1-~ -)_k*~ ~I~ /F S ~ -t 10-1!=-. 
3. 3 #Hi J§-Wi m Jt ti~ :tf J§-;r~~ ~ r :t r£ ,it , J§-Wi m Jt ti ~1J YJ- jJ 

001'-:?f±~a. J§-WiOO:ltti-J.~itS#*3. 3~~~*Jfl:ffiS~ 
:?t±~a, A/FS~-t•Jtti!t¥J¥J~~:?t±~a. 

~3. 3 J§ti~i!~l~:i:W~ 

ji: K: a.J§- •· '"' •· - ", ~ IJ..ll 1\.i'xJI. I "" 

~~#.&~•Mifi~*~~~#~J§-·W~•; -·~-W~~~· 
a@~~~---~~iJ..&*~•Mifi~~~~~#~J§-·W~•· 
#M••~~~S-~*M•*J§-•W~•· --~~~S~M~•w 
*-•}Ji~ it it~ :il * 1.t. 

3. 4 J§-WiOO:ltti*~h S*Jfl T:fH~it*~j;*fi~~: 
Jt±-ig)lfp)fJ~!J.% v0 S<Rd (3.4-1) 
1'J ±-ig;t 1f: JfJ ~!!.% voS< kRal y RE ( 3. 4-2 ) 

Rct=RklYR (3.4-3) 
j;i:p Yo -J§-WiOO:ltti:i~'li*tt, :xt-a. -=-a~l/lim:?t 

±~a, s~~~JtXJ. 2. i. i, A/fS1J'-t•Jtti 
!tt1J~:t~·li*tt; ;xt±-ig;t-J.~ittle;JLSJ!)tl. O; 

s -*~ "~ht&.~~tltit T, • mJtti1tm ~n%~~s 

~it~;Jt#A~ittle;JL*1m~~it~;JLS#~Jf1 

~£*~%1.t~;;xt~Jl~ittle;JLS#~JfJ~~JI 
~!!.%it~; 

Rct -)§-l/li 00 *~hi~ it~; 
Rk-J§-llfi00:%t~h#>i~; 

k -±-ig;t 11-=:Jfl T J§-llfi 00:%t~h 1*1~~ tt, #~3. 64}~ 
~~*Jfl; 

y RE-)§-llfi@ *~h ffLJI WJl:~ tt, J!)tl. 0; 
YR -)§-Wi00:%t~hYJ-~*~' #*3. S*Jfj 0 

3. 5 5EV~±!t¥JJ§-Wi@1tti*~hYJ-~*~ YR> St~iiWiOO:lt 

ti~:tf~itl>t•:Jttiit¥J¥J1lf-~~~/Fffi}, #*3. S*Jfj. 
~3. 5 /§t;~~*X;j]t)-J.OO:~lll YR 

~*- ~% ~lf-
Jfi ;l;f~~ ~ 

it #J #J 14'- ~~it #J #J 14'-

1 y Re, N 5[ Jj}t ± ltt 1* ~ =hZ: 1ilt ;l;f 3. 0 1. 8 

2 y Re, V 5[ Jj}t ± :liL ~ ~ :t 1ilt ;l;f 2. 5 1. 5 

3 y Rsp 5[ Jj}t± ~ ~ 1ilt ;l;f 3. 0 1. 8 

4 y Rep 5[ Jj}t ± :t ft 1ilt ;l;f 2. 5 1. 5 

5 y Rp 5[ %1ilt ;l;f 3. 0 1. 8 

6 y Rs, N WI#: 1JxJ # ~ =hZ: 1ilt ;l;f 1. 3 1. 2 

7 y Rs, V WI#: 1JxJ # ~ :t 1ilt ;l;f 1. 3 1. 2 

3. 6 t!LJI i~it~, ±-ig;t 1f: JfJ T J§-lltiOO *~h 1*1~* ttkS ~llli-tt 
1.f' r*:!i1±* Ytit.~iA.i.iEJ§-:tl1#, JtiA.i.iEfil.%~~#*3. 6* 
JfJ 0 
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5lt%~:l;:f -t~1t~liij:#: 0. 7 -

3. 7 )§-lla !fl :It~i~it S;f J!~:Jth •liM-, 1'J" -7EAJG1t i~IW" ~;;j<_, 
•:It~~~~#~~,£#tt~.•tttt~~~~·~·' % 
J!:lit.JfHta tt Zdt ~ti AA"~~ o 
3. 8 ltbttJfJ f-~~~1t:It~at~:itJfJ IBIESf.!%*3. 8-1 ~~ 
}(o JfJ f-~p~¥g~1t:It~ at~:itJfJ IB IE Sf.!%*3. 8-2~~~}(0 
3. 9 t~:f%•:It~~~~1t~~. )§-ltb!fJ:It~:Jth•liffitlHtatt 

~~~~~, S~)§-llalfl:It~~-~~~~~~~o ~:Jttt, 

:liJ.Jt.:Jt~, tt~~ %:Jt}J ~ ~~~1tf:ffi.!i1t~I~ if ~P~~¥g 
#~)§-l!alfl:It~, s~~~•*~~•-#•~, ~s~~~ 
••±£#•~- ~•a~ffi.~*~•tt~)§-•mJt~, ~s 
~!i·~~ili~-#~ili-~o~~~-lfl*~~;;j<_~~~~ 
AA", ~S~&-•±£#-~bt~ili-~C~~*~AA"~W• 
~~~j~~w•~) . 
3. 10 ~ )§-•lfl:Itii~~J~l!att~t1M-#:Jttt~·l1•~at, S 
f.f% <Ol•±~~)§-lla!fJ.ft;ft~~)) JGJ 145-2013$it8. 2. 2~ 
~~j(o 

II~ :fRJ;g~~J~ll/itt lJfl :flJfl lJfl 
:: lllitt ft~~M~lllitt :flJfl 

1t>!f #~jjJl)fj1tflllitt lJfl :flJfl lJfl 
ll/itt t~ 1t f lllitt :f lJfl lJfl 

*3. a-2 mttm-=t~~~tt.itt.i1ttii!lP11¥-l~FJHiZlll 

:fRJ;g~M lJflf*R•a± lJfl 
;#1~ 1:: ~lllitt lJflf:f*R5tta± :flJfl 
lllitt ft~~M~lllitt :flJfl 

lJfl 1tf t--------.-----+----------1 

lllitt t~ 1t f lllitt t-l_Jfl_f_*_R_5_tta_±--+---,---1-Jfl __ ---1 

tJflf:f*l5tta± :ftm 
it : 1. * 9=' 1t ELlt :mllil ~ 1t lL llil :.lt *-J~<f ffi'.1t 1I )J ; 

2. •mf*•••±~•:.lt~••~*•••±a••&•*~~• 
~·~'.H~~;;Jt(!(Jl/il:.lt. 

/ 



3. 11 * J§" lM° W :J! ff}£ ~J 71 :J! ff ¥J 1!f ~•Ii~ :l;f flt, $_ ~ % <Ott.. 
±M¥JJ§"lM"W4t#JJMi>> JGJ 145-2013-8. 2. 3*~~Jt. 
3. 12 J§"lM"W:J!ffi~itFJt, lM"tilM"W rK~5it.•±£#-1~V!iJ#2Jl 
1f R~·rt~ <efl7f R5tt.•±) ~ m.. 15Z.* ~ft <<5El•±M¥JJ§"lM" 
W4t*~ri» JGJ 145-2013 .5.1. 3*~~*Fit~Pf#(:f7fR 
••±£#~m..~m•tit~J§"lM"W:J!ffEY-#27fR••±~ 
m.. #l••±&~-·~f·~~-·~-•±¥J*, *)§" 
lM"W:J!ffEY-#2lM"ti*fttit, A£#••±EY-#2«••±M¥J 
J§"lM" W 4t*~ri» JGJ 145-2013it3f*Uft7J :f 7f R5l•±. 
3.13 *J§"%tW:J!ff~lU~~%- t*, 1ilt$f~ff1f:Jflr1.~ 
~JfJ~EY-Pfl~&J§"lM"W:J!ff~~±~~t~JfJFJt, ~*ft~ 

ff~Jf1~$_~~' #EY-**PT-~¥J~~~~~I~~; *~ 
-~~••*~~-~J§"%tm:Jt~titEY-*tt~aafil. 
3.14 7tt£'.t1r~:1-t*1!f~ft:Jtff•¥J1!f. *•~~•m~t.EY­

~•tt:f ili~~*~t~ltEY-h. iE~m**r· •tt~~lt 
EY-h t ~:f $_*flOOMPa. 
3.15 %tt!EY-**~1!JfJ~:lJt~~Vffi:@:$_~lfy·~~. iiJll•· 
%~·~~%tti*WEY-*tt•*lfy•~7t~, ~-*~Sf-~~ 
ft:f$_;J\f5 µm, ~Ji-1¥Sf-~~ft:f$_~f45 µm ( ~Ji-1¥ 

•tt~m~•-~•~tt1•%).iE'.t*~:lJt, t~•·~ 
'.t~~:lJt.~~. ~~·~~lt~*~~:lJt~, EY-~Jfl:f~· 
#~~•tt·*~~T~~JJt~EY-~m~m•;;r;~•.;;r;~~ 
:lt*1!f r :ltm ~•tt# ~ ~~u PT#2*3. 151tm. 
3. 16 *Jf11t~lM"tt•ttS~5tt.•±M¥J¥J1!f, *•m rK£#~ 
*M 1tm 11.Jt ;;r; EY-~ f 5 o ·c; 7t f #~~:1-t ~ 5tt.•±M¥J ¥J1!f 

i; a)l Jl~j\ ~-f~~1v1~itt~PJliJ' 
ll~~i 

1fl~-f~~1t4?tlltt~PJliJ, 
ll:f ~~i~ ~i 1~11Htk 

S30408, S30488, S32168, 
S32169, S30153~ff~~ 

S31608, S31603, S31668, 

S31723, S23043$f~~ 

S34553, S31252$,f~~ 

~: •*#l~l~ift*•~~. #l*t#•t. 

*JfJ~~·*·~•FJt, ~EY-#2®*~tt1r*#*~~lt.* 
*ffiEY-~lfy¥~~*.~EY-*m~~JJt~•~m~•ma##2 
{-fl ~I Z';t:*~I. 

3. 11 *-t:¥J1!f~tt••m EY-iEtt•~¥J~J:!fy .tl:.5l•±£# 
~ :l;f & tk ili ~ :l;f 0 

3. 18 J§"%t W:J!ff~ lfy k$~:f EY- 1fSifft:J!ff M¥J~ lfy k$~. 
J§"%t W:Jtff~lfyktitEY-1rPT•~~#EY-~,g..oo*~tt1r*# 
*~~Jil,;t. 

3. 19 1rl'.~ J§"llit m :1!* EY-1f PT•~ lfy •~~. lJitf!lfy • ~# 
$$_ ~fflt:i!ff¥J1!f ~ lfy •~t:*· 
3. 20 J§"%tW :i! ff~lltiti ~ h tt•&7f1.• ~~h~~E!.R~it•EY­
~,g.. <ott.•±Mt1JJ§"llti m 4t*~tt» IGI 145-2013~~Jt. 

3. 21 tAM15Z.Jft~$hrfiJh' $_#(J!fUE~tum•#7ilti~it1.t~ 

it•#tt.tl=!i~ftOO *#* «5l•±M¥Jtit~IB» GB 
50010-2010*fti~it. 
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3. 2 2 ti A1i if-J l"M lfil 7* It $.!:H~ it it K 19fJ Jt , :!t-it KS * ,g- « 5rl 
Jl±#i~J§-l"Mlfltt.~JJMU> JGJ 145-2013if,J~;t, 

3. 2 3 ;;tcJ~ tt.* ~ Jt 3X. i~ it it "iiJ , ;r:: 1-i ~ ~ J§- l"M lf! :It ti if-J m :it 
*1 {~Jfl lf :lJL 

4 J§t1B~i!ti¥!JJiij!* 
4. 1 lltitt 
4. i. 1 5EE.Jl±.£#if-JJJlthS~K ~f~~Jt: 

Jt ~ JJK ?JHlti {t *1 tf ~ ~Hlti {t, h > 2her ilh > 10 Omm; her fl 
llti * if-J 11 * llti lfl 7* It 0 

Jt1t *l"M{t, h > her+2doilh > 1 OOmm, dofl llti 1L1f.1i:, 
4. 1. 2 fHltilltittl:1J" f~ 1£Es*1J\VJ":3?LlfEc, StR=i:JHltittr Jb if-JiA. 
i.iE f!l %-19fl Jt; ~Lt iA. i.iE tll %- at , S * ,g-:t. 4. 1. 2 if-3 tJt Jt, llti tt 
l:1J":3?LlfEc ~ ;r:: S1J" f-1:7dt *4-*-ft 1i: if-3 2{i'f, 

~4. 1. 2 tlUi•1J,f8J~ s~r:i•1J,3lllfe c 

iM#:~~ :~VNiiJJ!E s liVhtllE c 

1:!LtH!i:~J Jo\~Jl~iM#: 6dnom 1 Odnom 

M9:ett~J Jo\~Jl~iM#: 6dnom 8dnom 

:Jt~~·#: 6dnom 6dnom 

1t~iM#: 6dnom 6dnom 

ii: dnom;l,Jl/i{Hb~, 
4. 1. 3 {M{t;r:;S1)1.i.~5lll±i~Af'M9=1, 1r*lltilf!7*lther;r::& 
,gt§lt1$M3X.;Jtj(M (l!/4. 1. 3), 

4. 1. 4 ;;f\ :t #{ ~ JfJ if-3 {M {t , :!t-1Ht 1f.1i: ;r:: S 1 J" f- 12 mm, {M lf! 7* 
fther;r:: J1Z1J" f-6 Omm, 

.· 4. "' .. ~· .. · ... .,· ..•.. .. . . · .. ·.,. 
• • 

...... ·. :: ... : •' 

iM#:, PJ" *-~M 

$f J$ jftfl±.£# (a)~~ 

. <t . .d 4 
. <I . <t 

4 <I. 

. ·<t . 

. .. . .. .., . 

~c l lM#:, PJ" , 
(b)~~*1 

IIl4. 1. 3 titt~I~* 

4. 1. 5 lltitffe.1Lfi:drS~Jt*-4. 1. Sif,J~;jt, 

~4. 1. s t;t&fL~~&•:kfBJ~.mfti!fffi 

iM#: 1L f!fd~dnom (mm) 6 8 10 12 14 16 18 20 22 24 27 30 

lM~ 1Lf?rdr (mm) 7 9 12 14 16 18 20 22 24 26 30 33 

• ;k fii] '* [ ll ] (mm) 1 1 2 2 2 2 2 2 2 2 3 3 

001% 14G308 
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J/Ut\tr~. 
4. 1. 1 1t~lta";ft~!:1J,lta"007*.ltS~fi!_*-4. l. 1-1~~>J<.. ~ 

-1LS*% rfdAAUt: 
< 1 ) lM" ;f!AAJ,.fi.-Jt S ~ ~ -1L-1L 1£ S * %i~ it *1 r J1 -;,yt afH~ 

~AAJ,Jt; * xJJ,1*-~>Rat s~p_*-4· i. 1-2~~*· 
( 2) ~-JL7*./tJtit~£+10, Omm, lta"-1L¥E_ft, 1ft.f., 

E.~Jtit~!:S~fi!_*-t!H~*-5. 1-1.&*-5. 1-2~~>J<.. 
~4.1. 7-1 i.t~titt!l1J\ti~~Ji 

1t~ila~.1~d (mm) < 10 12 16 20 

-J\VJ> lla 00 7*.lt (mm) 60 70 80 90 

;;;. 24 

4d 

i/a~;tlA#-- M8 MIO M12 M16 M20 M24 M27 M30 M33 M36 M39 

50011-2003:iiHTi~it, iL:f1f1J,-flta";f!E.1£~o. 6ftf-; ~#£*1 

~·-·~Jflt~ 1I7c-flta";fif~JlE~l/8; 5'rl~Hta;ft.:~t~lta"• 
:lil.!t ~ JlE Ji :f S 1J' -f H!tlia ;ft :rL E. 1£ . 
4. 1. 9 *~1tfi1t:ii±HµJlM"•*~~~~~~#rlta";ftat, ~lia 
•~W#S*fi!_~~~·~lt,~~~h~~•if*~~~ 
it "ft ~,~:fit, ~!:1J,Jflt:f _if;J,-f8mm. 
4. i.10 tft~i~it~~;fi~S*%!)).l:.¥J:It~>J<.5'r, ~S*% 
!)). r ~*-= 

(1) lta";fi1f~.l.~£#5li;l±¥J1t~~,l_I fi~:f}f~ fi. 
(2) ~lta"OO:itti:f S 1i-f:l:·t!t~1tJfJ r£#5li;l±¥J1t~tl 

tt•fi, *:f ~•~atS***~~~. 

(3) lta";f!JJ:ff ~tlf!l~#r7ilt~~~11Jij JiiH~Jilt~~Ht~ 
lt1t:f $_1J,-f1. 25; JiilH~Jilt~~~'fiJij JiilHH!lt#/l1t~ !tit 
:fS7c-fL 3, iL~!:*-#Lhr~.~,1+**~~~11;;r;s1J,-f9%. 

4.1.11 #lta"S'ftJfJ lfil#~~- lfil#AAJ,.fi.-~lta";ft. #lta"o/lta";ft 
~~ I1I*% r fd AAJ,Jt: 

(1) lta";fi "ft 1\..' JlEjf{.);l±£#:lil.!tJ€Jic:f1J,-fl OheriL:f1j' 
-f60dlft, #lta"~#-~#rat~*JfJ 1!14. 1.11-1,P)fjf-~~.l.7J 
;:t; 

(2) lta";fi "ft 1\..' JfEjf{.f;l±£#:lil.!tJtE;f;c 1J,-f l Oher~lj' -f 
60dat,#lta"~'1at~*JfJl!14.1.11-2,P)f7F~~.l.7J;:t. 

~"ft, herJalM";fi*~lM"@7*.ft, dJalta";ftJl:ffE.1£. 

[!]~o~o·:o··: 
~ . . . . . 

• • • 
• • • 
• • • 

(a) (b) (c) (d) (e) (f) (g) 

(a) (b) (c) (d) 

004. 1. 11-2 ~)ll:ie:Sl3!:$iiMWi~:J.Ta-tmtt1Pii1.J~ 

4. 1. 12 ~~lta"OO:itfi~;ft~!:1J'*~liaOO#JJt7*.lt1f~p_*-

00!% 14G308 
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*4. 1. 12~~Jt. **~~~~mN~~-I~~~#~OO* 4. 2. 2 £#i£.t1$7J rfiJ ~·Jj\JZ -fhminE!Z~Jt T~~>J<.: 
~Jt~~~fil~~flt, ~:f~~~~. hmin >lct+2D 

*4. 1. 12 fli:~faltt~1J,~Sij(fal~ffiX;f5*Jlher · min/d ~ "F: D-45 .JL1L1~, 1Lt:tt*=4. 2. 2~;!;,Jtlt*JfJ. 
l/iltt~~ ixlW?.~Ut her · min/d id-tt $ llXl $ llil &i 7*~ ix it1i. 

6 4 *4. 2.2 iPJAA]I~£~ X'1' EY 1¥-.lt~:fL]I ~£ 
46 :JL .1L 1£ D (mm) liXJ $ 0ft- .1L 15'.d tt *~lliltt 7 5 

(mm) 1J":{JL,ijX Jt:{JL,ijX 
8 6 

8 12 ;:;. 12 
6 5 

10 14 ;:;. 14 
~1*~ lliltt 7 6 

12 16 ;:;. 16 
8 7 -

14 18 ;;. is 
-t :ltl 1t ~ l/il ;ft 6-8 7 

#~1iHl*1t~l/iltt 6-8 6 16 20 ;:;. 20 

18 22 ;:;. 24 
ii: ;:fto/d~~t:Hl#E.f~. 

4. 1. 13 :ffL~i9::it~~JtI~*JfJlit:fi:lt;ifat, ~i£.ltit@!Ktffii9:: 20 25 ;:;. 26 

4JxJ $ ~ , ~ lJxJ $ 1L 1~ :f $: 1j\ f- 8mm. l1it @:It :if 73 t: ~ ~ l1it f!1 at , 22 28 ;:;. 28 

lJxJ $ i'iil Ne:f $: }c f-1 OOmm; 73-*:lit f!l at, lJxJ $ J'i>l Ne:f '.ft 7c f- 25 32 ;:;. 32 

150mm. 28 35 ;:;. 36 

4. 2 ti$ 32 40 ;:;. 40 
4. 2.1 ti$4!XJ$~·1J\ltit@-lf:l~Umin' Jt~t'z:l!XJ$, E!Z*O. 3ls, 4. 2. 3 ti$1JiEtJM±:lft!tNEit:f '.fil'.1J\f-5d, il:f'.ft;J\f-lOOmm. 
lOd*1lOOmm.=.~2:.Jli]~·}c1i.; Jt~JI.l!XJ$, E!l*O. 6l 5 , lOd *~•1J~•±:lft!tz~*~1L-t-~$7Jrfil~•rfil••, n• 
*11 o omm .=. ~ 2:. J'iil if-J • 7c 1i.; nil :f}t~ 14'-~ $: ~fH.U. 5 ~ ~ iE ~ rfill!XJ$WC,$:1':f1J\f- ¢8@1oo~~~:l'~Wfl{, t1$ltit1!15*lt~ 
~. Jt:"fl573t:t( «iEt•±J§-lJt@{t;ft~~)) JGJ 145-2013~ IE fi• rfill!XJ$:f Y f-HRat, tt$1J:lft!t~•1J\Neit~ ~ *~Y, 
6. 3. 2~0~ (6. 3. 2) i.tK~t1$4!XJ$~£-*litf!15*lt Cmm); d f§.:f $: 1j\ f-5 Omm. ~ $ j'ii] lfe:f $: 1j\ f-5d, d 734JxJ$1L1~. 
73t1$4Jx1$if-)%*1L1~. 4. 2. 4 .tfL~i9::1141K-*JfJ~$at Stf% T3l~~Jt: 

J§ii~ii1l*t.I~I!* mi% 14G308 
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< 1) ;tfct ¥J 14: ~ J§" ~ Ill it :Ji .lUF.: JfJ ti M . 
(2) tiM~ Ill ::f $: 1if:tikl: 1t:JfJ T£#5tV~±~ ~-'Ii~ lR, 

li'.1!J .1.1££#~ 5(Jl_ [R~::f 7f~ ri. 
< 3) ti•••~~ rR ttfil 5Edt ~ 5ftl11t l& Jam~ 51iL~ ~ 5ftl111 ~ 

~t 1t ::f $:I J\ f-1. 2 5 ; )ffi ~Ui 1t ~ 5ftl11t lj )ffi ~UI& 1t #>ft 1t ~ ~t 1t 
::f S*f-1. 3iltf:!:*filh T ~ .~-1$-K$~;ly111t::f 1J\ f-9%. 

5 J§Wi~i!ti~I&~l&~3f< 
5. 1 J§"~llJl[;Ji~Ifft, -f)\';$:~~~:ft*1••· ~ill~~~ 

m, ~-~~~%~tt&**#>l~•*· 
5. 2 ~~~;fiE,\HiMfft, £#5~~±~~1ll ri$:~%T~1J4*: 

5. 2.1 £# -1.~#~M, ~1$M, ~t*~· 1Eb~$:~1!Atf-;t. 

5. 2. 2 £#*WS!f~, f-lf:, ::fS*•~· ,llf.W~ffiJ'Sl34iJc.fi§. 
5. 2. 3 £#Jflt~%i~1+4.:rjt. 
5. 3 ~tt~tiM~I ~, Ii:~;lyl1£# ~ m:•M~1i!i, 11HL::f 
~~~m:5th•M. *~tt~ftl&m:5Ch•M~~fft, S•~ 
i~it lf!-1i*Jf,'1.ftt3f#r~. 
5. 4 ·~~~J1t:fft, St~:t%~rif~ti1i.l.16-!L, l/t~1L1~$:~ 

%-*00~*4. i. 5~•*· ~~~if•*r~l*-t*4. i. 5.p 3tit 
1til::f*-t•*Ml~2~11t, S*JfJ~~M~~lftt-~@ 
~; ~ * f 2fg- fft, $: ti, 1f J§" t: i?r 1,HL. 
5. 5 ~!*~*1tf*~~;fi~~II}f $:~%T~U~lt: 
5. 5. 1 £#*W~3f, m:~¥J~¥J14:1~!f:, ~:f.flt1i; 
5. 5. 2 ~%16-JL, ~1L*1~~; 

5. 5. 3 ~Ill mt•~~ 0 

5. 6 ~JJK~*1tf *~~:ft~~jj5i;ffi_IJl-$:~%ii<,F Jh~~ 
*~~~•*· ••*•~tt~~&lt:lt¥J~~::f~, ~m 
*JfJ~~~~~, ~~~~~~~7f£#*W~~~:7f5t, 
J\!,005.6. 

0-2 

Ca) f9Hlll~*~ Cb) ~~~*~ Cc) ifli1f!UHfima{J*~ 

1115. 6 ti'Mi 1¥-.J :ti:~ 1J 5! 7r-~ · 
5. 7 ~!*~*1tf*~~ti161LJ.Pt:t&.1L1~3titiliU!:$:~Jt.* 
5. 7-1&*5. 7-2~4.:rjt. 

~5. 1-1 titttiHlmtm:~* 

Jf % {ft~~~ Jt i'F-ilib !: 

1 ~:JL7*-lt (mm) 
+5 
0 

2 ~ :JL ,j: .t.lt ± 2% 

3 ~ :JL 1i I'. (mm) ±5 

5. 8 ~!*~*1tf*~~:fi$:#~i~it*1,FJh-l-3tllA~~~Jt:lit 

fi~~. #$:~%T~u~lt: 

5. 8. 1 {Rj;g~~J ~~"*~ ~*E!l*)f] W.J;Et& .f~}Jp{Rj;g. 
5. 8. 2 ~~~~~~~"*~*1tt*~~*· t±:~~mtrs)b~ 



~5. 7-2 tBHiUfL1i~£ftif~~ Cmm) 
4HL1i.1~ ft-tt•£ 461L1i 1~ ft-tt•£ 

..;; 14 
+O. 3 

30 - 32 
+O. 6 

0 0 

16 - 22 
+O. 4 

34 - 37 
+O. 7 

0 0 

24 - 28 
+O. 5 

;;;. 40 
+O. 8 

0 0 

-~Jtftil~li·*~~N*n•*~~~; 
5. 8. 3 ~1*?J1Hlli*~4lli005*-~· ~~H11Jg*1~~u1i~ )t it1lie!: 
$_~%~it*1rl*~~~~Jt, ~Jtfl-~**~' S~A* 
5. 8. 3~~*-

*5. 8. 3 JlMHtrnHtMi1*Im.;.~* 

~ ~Hll.9€ ilil lII 53itlt ~ ~%1 t$ 
ft~•£ ft~•£(m) ft~•£(m) 

+5 
0 

(4) tt nt~4lli* <1'1Ai!it~Jr nt*1 ~tr nt~) ~ JJJ<.:rL*1~~s 
*ffl{-fflIJl-. 4lli1LJ::t. 1i1~Jtiti$!:S~A* 5. 7-L * 
5. 7-2 ~ ~>lt. :!t-4lli@J*-~)t it1lie!:$_~%~it*1r I i3t aJJ ~ 

~~ft, ~ xfl.~~>Jt~, S~A*5. 8. 3~~>Jt. 
5. 9 1t~4lli*Ei~~~it*1r liJtaJJ ~~Jt~Iff*fi~i. 
~rl*~~~Jt~~~~~T~~~, •**1~~~~~~ 

~s~•oo~~x~~; ~~~~~~L~, S**~~~~ 
•*~~~r!l•oo~~~-•oo~~oo~~~~~s~~~ 
i;fl il ~I iff ~ $_ r !£ aJJ 11Q.1i ~ • 
5. 10 1t~•*~~~£#•~*-*tf'~M$_~:Q6oo·c · ct;£# 
*wm~*1~~~*~*~•s~%~tt*1•oo~~ffl*~~ 
~>jt, ~ Jtafj~~>jt~, £#*W1l~~$_1f;\;-f15"C; 1t~• 

*~~IF~~*~· ~~*~•**fi· 
5.11 1t~4lli*4lli@~$_~%T~HJ\!.Jt: 

5. 11. 1 4lli 00 ~S*ffl 4!it*IDil*-r I, 4lli00 ~~ J::IS~ A fi .ill:. 
#Ii «ift.~±!t~~4lli@.tt_;it~JMI» JGJ 145-2013~ ;fr JU!\!. 

5.11. 2 *fflJ)t~1%J~J~4lli@~~' $_~yt}tf~'.t~*fi,:#-$_ 

~r1*~~~Jt~~%~*1i~~**n•~, nS1f{-A 

5.11. 3· 1%J~~StrH%~~1l~*11t~4lliti~x:l~Jt4if1x#% 

:I; ~-@~1%1~*1~ffl±t~~' $_~~~~. ~.~•~J: 
mA, :#-S~~Jt~A~~~~JJJ<.~~-ti~~~-
5. 12 1t~1ltiti~Yf1L. 5i~*1~~~I$_ff% <Ott~±#;~ 
~4jti@.tt_;jt~~)) JGJ 145-2013~9. 4-:P1t~4Jlitf~I~~Jt. 

1t~4atti41HL5*~~ )t it1lie!:$_;0 +010 • 

5. 13 tli.1$i*1:tQj~{!ffl-mtr$_1tllt* w ~ 5-1-~*1% ~. 
5.14 tli.1$i~I~,£#*-W11~*11L~*~*~·$_~%1-9:it 
*1~~M~ffl*~~~>Jt, 3C~~~>Jt~,£#*Wm~~$_ 

1f;\;-f15"C; tt~~IF~~*~· f:ro~*~•**fi· 
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5. 15 t.tMlfi :rLS~1?- r ~H!l>t: 
5.15. 1 t.tMlfi:fLj", S-iA~:iiHr:rL1ft~~t.f*1>t1ft, iLSi!!t7f 
£#~~-~-·, ~~~~~E~~*fflfi:rL~~; 
5.15. 2 t.tMlfi:rL:rL~Jt.it1fiH~:S~JV&5.16-l~~;;ft.; lfi:rLJ! 
ft, ~.Klt*11ft.l.Jt.it~!:S~Ji:-*5. 16-2~~>ft.. 

< 14 

14 - 20 

Jt% 

1 

2 

3 

~5. 15. 2-1 ~fmt&fLfL~~itit-f¥q~(lllTI) 

+l. 0 
0 

+ 1. 5 
0 

t.t1i$1i 

£-Pili 

l.$¥J14=-

46-tLi~tlt 
(mm) 

+20 
0 

+10 
0 

+5 
0 

22 - 32 

34 - 40 

+2. 0 
0 

+2. 5 
0 

~i:~ 46-tL1i!i 
(%) (mm) 

± 5 ± 10 

± 3 ± 5 

±1 ±3 

5. 16 t.tMlfi :fL ~ Yi:fL, J1X~JrJ Wi:i tiJ *1t.tM:5iIS ~1?- <Ort1M 
±!t~Ellti@{t;;i!t~~)) JGJ 145-20131't9. 4. 4*-1't9. 4. 7* 

~~>t. 

5.17 t.tM•M'.ft*JfJtJlA#.:lttiHt!k, ~~*Jflffti:Jtti, :it 
titi!k~tt~S~1?-00*~ff~*#$~~>t.*Jflfftiti!k 

5.17. 1 ff:fi'.fil:{U1J1Xj"*ff, 19fi~j1J1XEfftiflt, S*fff€11 
*14'-ff=tiE ~~w;l;f·~~~; 
5. 17. 2 ffti:5iI. flt, S ltlf ~jiff, :5i ff~1iJE it jf:J1X :fL 19J W 
~Jeit~S~f2~<d~····~~#.K~), il~S~ 
f200mm, f€iJ flt SJfJ 7](1fiW% $-11tP~~tiM5'~1.1'~7}, •M 
~~~fillt~SM~J1X~M~i«~~~>t~•~•Mfillt; 
5.17. 3 ff:fiflt, ~S¥tffti~ti±.m~:JttijH.tM~t~~. 

5. 18 Ellti lil It.¥.~tJk.S~1#r ~L5c1tf:: 
5. 18. 1 RitX.14'-; 
5.18. 2 J1X~Jttl*1lltitt~~1m¥i1aJJ~EX.ter1?-~i.iL ~1 
«~~A~•*%EX.1Afil*%, ~i~*~~fil~~*%; 
5. 18. 3 lMlil~~I.~~I.ic~; 
5.18. 4 ElltilIII~m¥~1fiE~*' ~#: «5Ft~±!t~ElM 
@{t;;ijt~~)) JGJ145-20131l(f~D*Jfj; 

5. 18. 5 lJti@jft~}J~~~~**; 
5. 18. 6 ElJti@7}JPfI.~m¥~~5z.iE~; 
5. 18. 7 I.~i::k!'~~jllJ.iE~; 
5. 18. 8 J't.1il!.~ *X1tfiE~. 
5.19 ElM@I.{i~I.m¥~1?-~flt, Stil:5iI.11i1ittl>tiH~x 

~;5i, ~Rit11iw19ti1AE~:5i, #St:~~1t, ~tlk_. 

/ 



1 Uitt'.¥tt.J~~~~ 

~~~%~~~w~~i~o/~~h~~, ~~~R*~frh-R*~~h- ~~*~frh&~h~#~h~~. mf~n 
no/~~~~%*~Kh, ~~~~%~~*~Kh&~h~, ~nKo/~~K~~*~h. 

15Z.*~frh ~lt/i%~P001-L i!Jl-2,/i)f~; 15Z.*~~ h ~lt/i%~Pl!Jl-3,/i)f~; ~~*~frh &~ h ~~%~P 001-4 - 001-6,/i)f~. 

N N N 

(a) ~1'f£ttjf(~tll (b) ~1'f£fijf(~tll:h 

:h IE 1-1 &7* :¥H~:tJ a{J;~JiI~titt 

~1$~ 

v 
IJ]1-3 7e*Iffifa{J!<E~titt 

1JJ1-2 ti~~Iq:i&7JX~i!l:tJa{Jtitt 

1JJ1-4 1Hrffifa{Jnr, ~~.g.~:tJmtt 1JJ1-s ~.g.7JX~nr:tJ&~:tJa{Jttttt 
C~Att~*-~~~%~> CtT•*t•~~-*~ftthR•h> 

~~~~~~~~~~~~~--,.~--,..-~~---1 

It: ~~ttth~•~~•m~•· ~•~£~•ili~tili•~· ~--~~t~ 001% 14G308 
filh~~~ttl*· A*~hfilW~-~1~. 
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2 tJLfRHi'.B*i~rl'f-t!'¥W*imm iJ5! c m~2-1 ) 
~~1 m•mtt~~!'¥mttmmiJ~ 

1. tEHiJ6l/S III 1t*Ett f }J •liJPi» 1'r JC;f,;t~ 19.:IW 4>J<., *1t1t*!ttfJ¥J14'~~, £#•1i:i* $~I, #;;*-ill •*3. 8-l}Jd. 8-2 ftt;kJi!Jt, -'liftJJt PJ 7PdfJ 1"J 
# ~ ~ ltt llil ti J6 llil III it* o 
2. ~1iftlltPJ*mllilttit•J6, sw~~m~~*~' ~m#%~~tt4tlttllilti#•, ~: ~m~••~«t•, %~•lliltt$o 
3. #HiJ§-l/S III it* jg_~ftt5!Vl±£# Jf~h, 1iftllt#%*-!:!J••11Yf.4.1. 1*4>l<-Jr5tlttllilti•*1'r~x:JJ.l.5*~1iher, #i!&JJtlJcl:ii•2*itt 
~~~*llilti~~&•*AftIBOOo 
4. #i;J6llillil1t**•Etttthi9.:it1i&L:ii•3*1tt!t*, PJ~~*mltttttlliltiAfto*•~~~lttlliltiSh«WW~&~•#~a~~#$ 
1i#;;if ,({(;ifx..}J7}~* •itJ tll 5~UHMtil!XJ#f tt-lii:tf7fx.•}J 4>J<.J'ftl lttllilttat: 0 ~mltstiat S#i;*-!:!J••12yr•4· 1. 10*&•4. 1. ll*itt 
4>J<.:lttffl!ilti;i!J .l.:7J liht o MJ61!& ~i9.:it:7J ~#;; «5f'tJl±~tfJJ6llil III ttif:~AU> JGJ 145-2013ftt;kJ\l,Jt:lttfi~ l5J -lii:tf«j:tt/JL r ~~ fhl/Sti 
··~~ffi15Jltti'r~~Jt, ~&ffiS*thit#itt~15J~lto •~4>J<.llilti~~15J-lii:tf«J\·~IJLrftt~}J~S*f~ffiS*th, ~&#%J6 
llillIIJt••:tf•J\~rtM4>l<-o *~#~4>}<., Sni9.:it:7Jl:Jttfi•t~~-(~Mft~i9.:it:7JI), ·~~±#%4>}<.jgko 

#i;J§-l!illil1t**•~f }Ji9::it1i&L:ii•L 2, 3*itt:7JYt:, PJ*'7J~*m ~ffl/StiA1i:o *i!&ilMJJ~ittl/StiSh'!lWW~&l/StilJXI# ~~ll 
~~#$1i#;;lf,({(lliltt•tttt*•h7t~*•· it#tll~~•ti•tt~t•:tf*th4tm1~•*••0 ~m•tiatSw*-l:!l••12yr• 
4.1.10*&•4. 1. ll*itt4>J<.:lttfil/Sti;i!J.1.:7Jlihto MJ61J&~~i9::it:7Jl#i; (()f'tll±~tfJJ§-•IIlttif:~tl» JGJ 145-2013ftt~Jt:lttfi~15J«J\ 
·tt IJL r l/Sti~ ~ }J &ffi SJfx.t}J it# 0 it# flti9::it J,.JJ. S1i i (()f'tll±~t~J§-l/SIII ttif:~t})) JGJ 145-2013n~ l5J -lii:tf«J\·tt IJL r ~~ f }J11S 
ti•t:~~~15Jltti'r~~Jt, ~&~S*thitJl!t~15J~lto ·~4tllilti~~l5J-lii:tf«J\·~IJLrftt~}J~S*f~ffiS*•h, ~&#% 
J§-lli)IIIJt••:tf•J\~rtM4>l<-o *~#%4>}<., Sn~it:7Jl:Jttfi•t~~-(~Mft~i9.:it:7JI), ·~~±#%4>J<.}gko 

#i;J§-l!illil1t*l*•Ett%~&t }J, tt}Jiht1i&L:ii•L 2, 3*itt:7JYt:, PJtJJ~*m ittl/StiA1i:o tEfl!ilfijgttf ;l %f}J, ~rnJll;i#i; 

L:ii*••*•ttttt~tt-lii:tfttim11tt•ti•t:#. s*~~;ip-.1.1tt•ti••~•~wft, tttttim11tt•••*~lo ~*· * 
•tiEtttth~ml4N•Ett%~~~. ~~;i!J.l.l!iltiatS~l:~*~%~~m~W:7J~L~~~. ~~71-~~llilti~~tt~mo *•tiftt;i!J.I. 
i9::it7JIN%1~m4>J<.at, PJ:lttfi~~*•h~Jo *~#±a**t#% <Of'tJl±~tfJJ§-l!illilttif:~tl» JGJ 145-20134>}<.fr.t, inHUt:7Jl:l!:tL 
~~. Sn~it:7Jl:lttfi*l~•·(~Mft~), ·~~±#%4>}<.}gko 

00i% 14G308 

/ 



3 t1Mi:J§ffli~iitiI~~Bm IJ'f9tl 

i!XJ~5lVi±~~i 

·---+-· 

1-1 

2-2 

ii: L 1P*-2HHUr~J6Wil!l:liti.i.~7¥<.~1£: liU tz:;JJ, 
2. ;fJ" ~Jiti~Jt1fil~.>Jt, lili!Ht AvUR'ifft-1*-Iri'itA:_, l!ll% 14G308 
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t~ilHH~~ ~ffi.~t?:JHtK 

r ~...-\--1..---.-
1 

titt PJt!(15lffi.~ t JJ itK 
Jl}J r:bi-lffi.~ 

ii: L ill::;f :ittH~.ltn.:i: i9.: llH!Ut < 8./tlfJ ~f- i.~~I~ if' ~Htt!JttJ14'1f-J 
ro~~~tt, ~*mM~~M~-~~~~o 

2. ~#~ttlfl~~~*' m~ttA~~~~~I~~~o 

r 
2 

.,, 

4 

.... 

. " . <I 

tittPJt!(15lffi.~t JJitK 
Jl}J iili-lffi.~ 

00l% 14G308 
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Wi* 4PJA% 
51t~±~ 

~~~~ 
~1lf p Rb 

~iUH¥ 
clPJ~ (~clPJ) 

4PJA% 2 

t 
3:.1*~~ 

A ~ 
tR. B 

l j[~±ti: a b , 
a b 

ii: 1. it~I~~1JiJj,iif_;~UHfG•iUtI~~ £#.~#IA. P ftt~iHH$ ~1'~#1#11/f~~ffJJB-l/Slfil:lt~. 

2. A, B~"1ftt~J§-l/Slfil:lt~. *-*~f.t;fg~f§.::lJ ~ ~ 7H$~~~"1ffi..7Jitjt~ l!l if RaARb#lffi..ffi• JJ. ;ft if, 
Ra=P ( a+b) /b, Rb=Pa/b. 

3. ~"1Aftt~ J§-l/Slfil:lt~ffJ-l/S if ~llS*if-•#•:lf, 5Ut±•a•:lf;ft~}J itJt~;l~fiiJ k1¥1tJfl. 
4. ~"1Ml:JB-l/SW:It~•·if ~·*· if.itJt5VJlt±:iil~*••:lf•;;.\'..ffil/S*r/g7J ~. 15l'll!l71-llS**:i; 1.!!if.itJt 

•#A~•±•a•:lf·;;.l'..~llS*rig7J~, S~•·if ~4+llS*~*-*•hitJt. ~#llS*~t~M~~· 
1]':lil.~S i'1! Jl::f;J\-f.l/SSminACminEfJ ~;jt. 

;l'f4PJ ~ 
( ~clPJ ) 

1l'~Wi* 

4PJA% 
)It~±~ 

001% 14G308 
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1£ ftu~;Jtf 
(jj*~f) 

;l-f} jf\ ~ t[ ;IJ 

1 A:t ;IJ Er-J•tt 

F 

*~~~ 

~-~~~-~~~~-~ft·~~-~~~ 

s 
~---~·~----~ 

~~ 

+ 

+ 

~:1. ~Ift~~~~-·~~t*M~~#~¥N•-~~·M·~-~L 
r ffi: ~-tb{)fi::JfJlla{t~ ffellalil:lttto 

2. •M·~-~Lrffi:··~ffellalil:lttt*~~Jfjf~¥m•-L~~f 
M~F~~~~nA~~, ~~s~nft~~~•n~ror-~~-*~ 
ho 

3. ~~~-*~~~~ft~~~ror-~~fr*~h, m~•%~~~*• 
{tft~~~Jfj f tro fl~ Jfil .l!es o 

4. ~~~•*•~~~••n, m~••••~~~•**ff~~~~• 
f.f% «5llj_±M~ffellilliltt.#JJ,i\ft)} JGJ 145-2013~#!*,t:>lto 

5. Lrffi:••••±£#~~m•~~JfJlla{tmW•~£#~~~,t:>lto 

001t% 14G308 
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#tr# 
m~JVJt C~f) 

1fiX}t 

=rA 
(.) 

n )fiiJ l.:i?L~ 

ii: L it:r.~n;-{JIJJ,,ifAfL.t'i~ffyf.ult < slt±iklR~ llt1f~pi_1$--~1~<P• 
•••±#•L~#n•tA~*lt•~~~~~~#•m•. it 
:r.*•m••~#~#•~~•w~•-•*~*mram•tt• 
# ~'fJHt ~HI/iii. 

2. •••#ttff~#·$~~~~-W~•· --~~~~•tthA 
•h. *#ttffam•~~•••~~•*· ~~•w~•~~~ 
:t m#tttttth ~i!ie·~,•~g1 ~~m;1i~tth. *~•• w-T• h7I 
riiJ ~ 1: f £#~ n if.l L:it.. JHlii*:it.lle: :I&7c f 1 OherA60d, l?SJ it 

1-1 

JJ<.'.Jt~~ 
tz::h:&t 
:h~Wi*i 

I*~~~~~ 
~~-tffeJ!f'.~ 

*~1-•.tt•••±••·~~. ~-*~~:t•. 

+ 

JJ<.'.Jt~ ~ 
tr:h:&~ 
}J~llti*i 

3. •••i*•A~•~#·~~~~~-W~-~-~-~~­
·~A•h. s~m*n••~tthA•hA~~m~~•*:t 
h~•h••· w-T•~-••*J1e:nif.lL:it•~~••±•~· 
~s~••*-•h7IriiJ:itJ1e:ca•. ~••••±£#~•~• 
h. 

4. ••••±#•~lts•~•m~•*m••~••±£#~1t 
~~*-

00l% 14G308 
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1-1 

~: 1. ~~~~~··••±±~M~~--M~~~···•tt~~­
~Jt:J¥~~ro. 

·D· 
• • • 

2-2 

2. •:tt~1JJ.~tf (1l/.~~#~. :RA£. # ~~> S#i-4'~ Jl;f .:r.~ 11n'1,tf fflttt~. 
~m. ~~~ttt•~*ffft~ttt. 

!!1!% 14G308 
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.3:.1*~t~lli±«:m~titimltia~ 
(iL w ru 9:1**:iF*ir*J4iit) 

1-1 

~: 1. ~-~~~~*~~M~·-~•ttt~~~·•••±m•tt 
~-·$•@*•0 ~~••m•tt~~·•*mA~•M•G 
••<£#a~••~••*•~•mttt•~~••>. ~• 
~~~••*~•ttt~~~••±•w•~••h•~••• W*•· •w•~G*mA~•M~•Go *•h•~~~-· 

12 
~· 

~ 

*fi±«:~oo~timltia~ 
(00 9:1*ffe~r*J4iiilk~~ 
;f:t w ~.tltfl::EJ\J :t }J #f-M;) 

iii§ ii ii~± :t }J :Ji 
(h>ldat) 

2-2 

~•••mttt•~•*~· S**~#•m~•o *•••w•~ 
• h•#1*3't•w•x•~~~' JtQ•h:l~Ff W5'~*h•*~· S** 
~•£•*••x•~~A•~•h-~W~*~-~~Gho 

2. ~~--~tt••m•~ lddl-~M±Ht•#-·~ «~tt.•±M~~-m 
tt.#JJttt» JGJ145-2013~~fl.o 



~-t!H~tt I I ti.A. 
). _J _ - - j[~~Jtlj 

____ J 
I 
I 
I I 

-----:_i ___ ~ 

1-1 

~= •••••±••tt~•*••tt~. •*tt~~~••~*m• 
•~*~•- ~~••••~•••tt~~•~•s•~•••~ 
~~~•*· ~*••••~~~~s•~•~~~•*·••~ 
t11i lfil 1*ltldS it~19t ft. 
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IJ'iJU- !!! 1'tBHi~*4m:t.J 
~ 9:1 ~191fffii :fr-llait*~Mtih, ~4fr}Ji~it1tF,d=20kN, 

~4:b]:}J lg 5lll± 191t~: Wllait£# *!:ro 7:J 35° o £# J:]C30;Jf 

~5lll±, *-H-5lll±x ~ ~~r.A%, 1!1!~¥J1!f J:J ~f ~¥J¥J 
1!f, ~F tjl;~ i~ IW ±il!. l~L ~ ±~d~ ;f!'!A~ 11Hi :# J1i ff*~ }J 1Jt • o 

~ [ .·.· --"-'-. ~·~-::~-----Md 
~ _ Fsd =20kN 

l h=300 , 

mtt~t.JitW 
1~{i:b]:}J Nd=F.dsina=20sin35°=ll. 47kN 

lla{i:f }J V.d=F.dcos a=20cos35°=16. 38kN 

2. mttJTtttt.J~~• 
~12t_JWJt!tt!l!llait, tl#8. 8~, M16t)t:fiM~it, ±:t 

~~: 
h 0 r=190mm, A,=157mm2, dnom=29mm, hmin=270mm, 

Ccr,N=285mm, Scr,N=570mm, Cmin=150mm' s min=l90mm' 

lr=90mm, k =2. Omm, Ccr,sp=285mm, Scr,sp=570mm0 

C1 =200mm< lOher =10x190=1900mm, 7:J¥J1!f:1tz.f!~:f 

NRd, s = NRk, s /y Rs, N, ( 6. 1. 2-1 ) 

NRk,s= JykAs ( 6. 1. 2-2) 

it: :iF17iJ if J'Jf :iF ff100 % , *%, ih'U!ia% .& *-~~~I ~ fi ~#>l <Ol 
~±~ft!iiilirnl:ft*-%iJi~)) JGJ 145-2013 ( t;Z"f~*%iJi~)" 

Y Rs,N=l. 2 ( J;\!j;~!,{¥.*-4. 3. 10) 

#tlm NRk,,= fykA,=640 x 157 /lOOO=lOO. 48kN 

i~it1.t NRd,s=NRk,s/yRs,N =lQQ. 48/1. 2=83. 73kN 

> Md=ll. 47kN, m)t~>ft_ 

2. 2 51~±4!#-~ti~:tf;ftt~}J 

NRd,c=Mk,c /y Rc,N 

NRk, c = NRi, c Ac, N tV s, N cJ> re, N cJ> ec, N 
Ac~N 

NR~,c =7. off;.. h~/ 

(6.1.3-1) 

( 6. 1. 3-2 ) 

( 6. 1. 3-3 ) 

=7. 0/30x 1901.'llOOO =100. 41kN 

Jiiit1Plt:1tz.f!~ 11 c 1 < Ccr,N et ( 00 6. 1. 5-1 ) : 

Ac,N=(C1 +O. 5Scr,N) Scr,N=( 200+0. 5 X 570 )x 570 
=276450mm 2 ( 6. 1. 5-1) 

Ac'.N=s~r,N =570 2 =324900mm 2 ( 6. 1. 4) 

cJ> s,N=Q. 7+0. 3--Q-=0. 7+0. 3x 228°5° 0. 91<1 ( 6. 1. 6) 
Ger, N 

m-~{¥.6. 1. 7' 6. 1. 8*, ;fr: 



qi re, N = 1 ( Jt ~ ~ lf[, AtJ ~ ~ ) 

qi ec,N =1 ( Jf!-•1Jt-W-l1li61\..'eN=O) 

.J,:;:.-A.Af; lT =100 41 x 276450 x 0 91x1x1 1~'~I& lV~c . 324900 . 

=77. 75kN 

v Rc,N =l. 8 ( Ji!JJt{i.*-4. 3. 10) 

i~iti't NRd,c=77. 75/1. 8=43. 19kN 

> N.d=ll. 47kN, mJt~:sjt 

2. 3 itt•±~~«:lfjft~}J 

~h min= 2 7 Omm < h=300mm 

Cmin = 150mm<c1=200mm 

•ttt£~~:!±*19=1/F f-&W•«lfo 
Wf- C1=200mm < 1. 5Ccr,sp=l. 5 x 285=427. 50mm 

h =300mm < 2her =2 x 190=380mm 

~~-f-W-1*#~£#~•±•••:lfjftl}Jo 
NRd, sp=NRk, sp /V Rsp 

NRk, sp =¢ h, sp NRk, c 
,h - ]J, . - 2/ 3 
'II h, s p = ( ---,,;::;:- ) 

=( ~~~ )213 =1.073<1.5, 

NRk, c = NR~, c Ac~ N cjJ s, N cjJ re, N cjJ ec, N 
Ac,N 

WWr NR~,c=lOO. 41kN 

(6.1.12-1) 

( 6. 1. 12-2) 
(6.1.12-3) 

JRcj; h,sp =l. 073 

c 200 cjJ s,N =0. 7+0. 3 X -=0. 7+0. 3 X 285 =0. 91<1 
C cr,sp 

Ac,N= (C1 +O. 5Scr,sp) Scr,sp= ( 200+0. 5 X 570) 570 

=276450mm 2 

A:,N = s!r,sp"'. 57 0 2=3249 OOmm 2 

276450 
NRk,c =100. 41 X 324900 X 0. 91X1X1=77. 75kN 

v Rsp =l. 8 ( ~~*1*-4. 3. 10) 

#nt1t NRk,sp=l. 073 x 77. 75=83. 426kN 

i~it1R NRd,sp=83. 425/1. 8=46. 35kN 

> N.d=ll. 47kN, mJt!{:sjt 
2. 4 %H!~#«:lf~~ittlh < Jtt.r#-11~~) 

#nt1t ~k,s=O. 5/ykAs =0. 5 x 640 x 157 /1000=50. 24kN 

Y Rs,v=l. 2 ( ~~{i*-4. 3. 10) 
i~it1i. VRd,s =VRk,s/V Rs,v=50. 24/1. 2=41. 87kN 

> Vs.r16. 38kN, mJt~>Jt 

2. 5 ~1t:lt~~~5l•±«:lfjftl}J 
VRd,C = VRk,cf.I Re, v 

VRk, c = vR:, c Ac~ v cjJ s, v¢ h, v cjJ ().' v cjJ re, v<P ec, v 
Ac,V 

~k~c=l. 35dn:mh~r)/cu,k c:· 1 

0. 5 9 0. 5 

a=0.1 ( lr /c1) =O. 1 (ro°o) =O. 067 

(6.1.15-1) 

(6.1.15-2) 

( 6. 1. 16-1 ) 

(6.1.16-3) 

~i91J- ~ 1'ti*i:J~st*~11i1J 00!% 04SG308 
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t2 t2 

~=O.l(d110m/c1) =0.1 (29/200) =0.068 
( 6. 1. 16-4 ) 

TTO 1 35 290.067 0068FJi\ 15 YRk,c= . x x 190 · .130 x 200 '/1000=37. 44kN 

tiJf- h=300=l. sc1 =1. s x 200, ll.1tH!1.ftf-~~-$ 
(#;~1£[116.1.17)' 1f: 

Ac,v =A~.v =4. Sc~ ( 6. 1. 1 7 ) 

(6.1.19) 

cV h, y = ( 1. 5 C I ) 112 = ( 1. 5 X 2 0 0 )l/2=1 ( 6 h 300 .1. 20) 

#;~1¥.6. 1. 21 - 6. 1. 23~~~,t: 
• cV a, Y = l, cV ec, Y = l, cV re, y = l, 

#;*~1£*4, 3. 1 o~;t, •:vRc,Y =1. 5 

#lft1i. VRk,C =37. 44 x 1x1x1xix1x1=37. 44kN 

i9:.it1i Vad,c=37. 44/1. 5=24. 96kN>Vsd=l6. 38kN ~ ~ 
~.:zjt. 'w>K-

2. 6 5rt•±t••~ffi.lh 
Vad,cp= Vak,cp N Rep (6. 1. 26-1) 

Vak,cp= kNRk,c (6. 1. 26-2) 

tiJmf-lf NRk,,=77. 75kN, y Rcp=l. 5 

#;~1¥.6. 1. 26~, k=2 

Rit{t VRd,cp=2 X 77. 75/1. 5 = 103. 67kN 

> V.d= 16. 38kN, ~ft_~.:zjt 

~#~•t f~, ---~~~•±t••~ttffi. 
lhVid,cp ~~~~Ht!tJ, Pf~~-, 't:i.~$t!:f.{f~1\.'f 
t ( c > lOher ) ffiAilm1aH!~5*~;~·tt~. 
3 tl~~i%~t.Jjf($Xt.J~• 
3. 1 1tH:tiµJ#.~tiz:f ~%ffi.lh 

( NN,d )2+( rr•d) 2=(ll. 47/+ (16. 38)2 ( 6.1. 28_1) 
Rd, s Y Rd, s 8 3. 7 3 41. 8 7 

=0.17<1, ~Jt.~.t 

3. 2 5rt•±1ii~frf ~%7ttl}J 
(-1LL/:+\ V,d )u= ( 11. 47)1. 5+(16. 38 ·)u (6 1 ) 

N TT 43 19 .. 29-1 Rd,c Y Rd,c . 24. 9 6 

=0. 67 < l, ~Jt.~.t 
i:J:ii:i±, ~ ~~J!Jt] tt *'~ itHiHDA-T /TF ~ '.9UM16;fJL~ 

1Mi ~Pf~~~ ~1Mi !IL 
~-~S•A~~~-±-~ffi.IJJR#1i.,+ 

NRd, sp > Md,c' Vad,cp > VRd,c ft~~ fJ-1iJ:fi Md, splJz Vad,cp ~ ~-&ffi, 

In~•<:~~). 

~19tl= mmru~~ iS~t.J 
~-±~-~-WR1fiµJ~M, ~!t11f~•JJ, ~­

i\.'e=94mm, -M-1£*f£1%~:XSi9:.it11N=30kN. £#J;C40 

~~7f~51•±, ~1!ff§-litiOO rK5l•±*~*'~~:t~c~. • 
1t:fl~1!f7a ~~!t¥g¥g1!f. ~12H~1t~liti~#1itfiffi.lh~ 
#. 



N 

0 
----- --- C"I -- m:--; 

L1 f2=3s~ 

1 ti*i~:hi.tW 
1. 1 llt!tz:h 

0 
00 
N 

350 

N~d 36. ~ ~· 2°94 4. 7kN (1 %lMitf) 

1. 2 llati~ ;h 

N =30kN 
e=94 

c1=280mm< lOher, i!~±Jil~1i)t:tffit, 15l;fJ!ll# 
if<.'.f1:-~th; v~d=30kN , v~d=30/2=15kN c 2%11tt) ; 
~#1i}t:tfffi.tfl1iJt:!;ffit, ~:gj32%lltf V~d=30/4=7. 5kNo 

2 71t~:hi.tW 
~~Jf]8. 8~f&i}tt$~~JtfM161t~lltf, 
i.~~~!dPr: 
As =157mm2 , h 0r=l80mm, lr=180mm, 
dcom =16mm, k =2, Ccr,N=l80mm, Scr,N=360mm, 
Cmin =80mm, Smin=80mm,Ccr,sp=l98mm, Scr,sp=396mm 

2. 1 lafit!~#1ilt:tf'.f tl::lt~;h 

#;j-fi NRk,s= fykAs =640 X 157 /1000=100. 48kN 
(6.1.2-2) 

)}JjjU~~YRs,N=l. 2 ( ~-*:4. 3. 10) 
i~it1i NRd,s=NRk,s/YRs,N =100. 48/1. 2=83. 73kN 

> N :d =4. 7kN, ~Jt~>Jt 

2. 2 11HMi il ~± itt 1* '.f tr 1ilt :ff Jl\. ~ h 
(6. 1. 3-1) 

(6. 1. 3-2) 

~~Jf~)Et~± M~,c=9. 8)fcu,k h~/ (6. 1. 3-4) 
=9. 8)40 x 180u/1000=149. 68kN 

~ c )=22 Omm > 0. 5 s cr,N =18 Omm, s=35 Omm < s cr.r36 Omm 
Ac,N= ( s+scr,N) Scr,N = ( 350+360) 360=255600mm2 

z 

~E 
<n 

0 

0 
0 

"'"' 

0 
00 
C"'-1 



Ac,0N =Sc;, N =360 2=12 9 6 00mm2 

Ws,N =O. 7+0. 3_c_=O. 7+0. 3 21280° 
Ccr,N 

=1.067>1 

JfX. Ws,N=l 

Wre,N=l (*,&JC W i: lffc:AA°) 
Wec,N=l (JCilffl1~') 

255600 NRk,c=149. 68 129600 X 1X1X1=295. 20kN 

Y re, N= 1. 8 

NRct,c=295. 20/1. 8=164. OkN 
> 2 x 4. 7kN=9. 4kN ~)t!l;K 

2. 3 1t ¥ fHlt~: 4. 11 ~w :1?f flt~ tz: ft tv: h 

(6. 1. 6) 

(6. 1. 7) 

(6. 1. 8) 

Mct,p=Mk,p/YRp (6. 2. 4-1) 

NRk,p=NRk,0p AA~,N Ws,NpWg,NpWee,NpWre,Np (6. 2. 4-2) 
p, N 

NRk~p=Tr x d xher x TRk (6. 2. 4-3) 

TRk =6. 0 x 0. 4=2. 4N/mm2 

(~ ~lf;l_l, ~~:Tf~ilJl±, -KJttJ~!V;) 

NRk~p=rr x 16 x 180 x 2. 4/1000=21. 71kN 
T Rk, ucr O. 5 . 6 0. 5 

Scr,Np=20d( 7_5 ) =20x16('[5) =286mm 

< 3her =3 x 180=540mm #ii'-!l>R 
c!=220mm> 0. 5Scr,Np=0. 5 x 286=143mm=ccr,np 
S2 =350mm) S cr,Np=286mm 

tj ifi-liiHt j\t 
Ap,N = A~.N 

cl 220 
Ws,Np=O. 7+0, 3-- =0. 7+0, 3-143 =1. 16) 1 JfX.i!Js,Np=l 

C er, Np 

ijJ g, Np = 1 ( ifi- l'la ) 
Wee, Np=l ( JC ilffl I~' ) , Wre, Np= 1 ( * iiJ JC W i: lffc J$ ) 

NRkf21. 71x+x1x1x1x1=21. 71kN 

YRp =l. 8 

NRd,p=21. 70/1. 8=12. 06kN > 4. 7kN ~Jt!l>R 

l S2 =350l 
r • 

+ 0. st Np 

0. 51er,Np~ H ~ 0. !Ser,Np 
• er, p 

2. 4 *Jt~ -M- tv: ft m 51 ~w :1?f ~ tz: fx. tv: h 
M:.L< 0. 55 NR~,p/YRp=O. 55 x 21. 71/1. 8 

=6. 63kN> 4. 7kN ~)t!l;K 

= 00 
<'I 



2. 5 ~~~;l;fffi.~}J 

mr: Jh#titc min=80mm <c =220mm, s min =80mm <s=350mm 
hmin=2her =360mm > h =350mm 

¥J1tiVJ' Jf lt ~ £# Jf 1t1>t#J £2. 8%, •1J,:i11.l@~ fi3J 

jg:ltg *-fhef' lE lt:f%ili ~~~:I±*iflt~~~~:l;f. 
[E c =220mm < 1. Sc er, sp=l. 5 x 198=297mm 

h< 2her m~w1&1-~*1t~~~~~;l;f 
Md,sp=Mk,sp/yRsp ( 6. 2. 15-1) 
Mk,sp=wh,spM.k,c ( 6. 2. 15-2) 
Wh,sp = (h/hmin )213 ( 6. 2. 15-3) 
Ac~N=scr,2sp=396 2 =156816mm2 ( 6. 2. 6-1) 

Ac,N= (Scr,sp +s2) Scr,sp = (396+350) 396=295416 

0 7 0 c 220 Ws,N = . + . 3-C-=0. 7+0. 3 198 =1. 033 JR fp N=l 
er, sp s, 

Wre,N =l , Wec,N =l ( Jl!,JJQ,{£$ft6. 1. 7 - 6. 1. 8*) 

+ 
0. S~cr, spl 

r • 

+ 
S 2 ,L 0. jScr, sp 

0 
N 
N 

0 
00 
N 

295416 
Mk,c =149. 68 156816 x 1x1x1=281. 97kN 

Wh,sp = ( h/ hmin t 1= (350/360)213=0. 981 

< ( 2her t= ( 2 X 180 )2/3-l hirb i1!i .J.l-
hmin 360 - 1't t:J x..it-

YRsp =1. 8, Mk,sp=O. 981 X 281. 97=276. 72kN 

Md,sp =276. 72/1. 8=153. 74kN 
>N,~=2 x 4. 7=9. 4kN ~Ji¥>Jt 

2. 6 1tf1tHt~#~;J;f~JJ ffi.~}J 
V Rd, s = V Rk, s / Y Rs, v 
V Rk,s =O. 5 JykAs 
J yk=640N/mm2 (;~3. 2. 3) , YRs,v =l. 2 
VRk,s =O. 5 X 640 X 157/1000=50. 24kN 

(6.1.14-1) 
( 6. 1. 14-2) 
(;!4. 3. 10) 

VRd,s =50. 24/1. 2=41. 87kN>V,~ =7. SkN ~Ji¥>Jt 

2. 1 fHi5tt~±JiL!t~;J;f~JJ Jfx.~}J 

V Rd, c = V Rk, c / Y Re, v 

V Rk,c= VRk,0c AAcOv Ws,v Wh,v Wa,vWre,vWec,v 
c, v 

(6.2.18-1) 

(6.2.18-2) 

V Rk~c=l. 9 X dn~m h~r//cu,k C 1.5 ( :f Jf ~)tt),l± ) 
( 6. 2. 19-2 ) 

a=0.1 (her /c 1 )o.s=O. l ( 180/280)o.s=O. 0802 
B = 0 • 1 ( dnom / C JO. 2 = 0. 1 ( 16 / 2 8 0 ) Q.2 = 0. 0 5 6 4 
VRk~c=l. 9 X 160.0SOl X 180°' 0564 X ffO X 2801.'l1000=94. 25kN 
Ac~v =4. 5 c:=4. 5 x 280 2 =352800mm2 ( 6. 1. 17) 



~ h =350mm < 1. 5 c1=1. 5 x 280=420mm 

S =350mm < 3 C1=840mm ( ~~fi i!I 6. 1. 18-2)i}f ~) 
Ac,v= (3C1+S2)h= (3x280+350) 350=416500mm2 

Ws,v=l (C2>1.5C1) (1}-t,6.1.19) 

W h,v = ( 1. ~C1 )o.s = ( 1. 53;0280 )o.s =1. 095 ( 6. 1. 20) 

Wa,v=l, Wre,v =l, Wec,v =l (/Fjf~jl~±) 

v -9 416500 Rk,c- 4. 25 X 352800 X 1X1. 095 X 1X1X1=121. 8lkN 

YRc,v=l. 5 ( Ji1~f£*4. 3. 10) 
VRd,c=l21. 81/1. 5=81. 21kN > 30kN ~Jt!j>.)<. 

2. 8 5l~±JHl1¥t:tf~t *-•h 
2. 8.1 *JfJj[t~±;fl'f*1¥{;l;f~ti7J\~}J#Jft1i NRk,cit•~ 
&«:tf 

VRd,cp= VRk,cp / YRcp 

V Rk, cp = kNRk, c 

(6.1.26-1) 

(6. 1. 26-2) 

NRk,c=295. 20kN, k=2, YRcp =1. 5 ( Ji1~f£*4. 3. 10) 

VRd,cp= kNRk,c / YRcp =2 X 295. 20kN/1. 5=196. 80kN) 
30/4=7. 5kN, ~)t!j>.)<. 

#Jt&•:tfat, *~S*4+•ti~at~t:lltn.%­
•• lil-ft&•:tf*-•h~~. ~*m2+•tiM~tt• 
flt, 1~1:-~;k, ti PT19ti1*:t:±o 
2. 8. 2 *m•ki5Fti}•:tf~ti*-•h#lft1iNRk.pitJta 
•:tf 

VRd, cp= VRk,cp / Y Rep VRk, cp= kNRk, p 

NRk,p=21. 7lkN, k=2, YRcp =1. 5 

VRd,cp= kNRk,c / YRcp =2 X 21. 7lkN/1. 5=28. 95kN) 30/ 4 
=7. 5kN, ~)t!j>.)<. 

2. 9 tlfj[i}7Jt.}J.%-• 
lil-f2%llHtR;ift~f}J, /F7*~tl}J, JJJffPJ~}J 0 

2. 9.1 1%•ti~#tif~i}~}J.%-•• &p 
( Md ) 2 + (~) 2 = ( D_ ) 2 + ( 1.:l_ ) 2 

NRd,s VRd,s 83. 73 41. 87 
= 0. 0352 < 1 ~Jt!I.t 

2. 9. 2 1 %•ti51~±1¥t:tftif j[i}~}J .%-•• &p 

( Md ) i. s + ( V,d ) i. s = ( D_) i. 5 + ( 1.:l_) i. 5 
NRd,c VRd,s 12. 06 28. 95 

= 0. 86<1 ~Jt!I.t 

*Jjj Ml 61t ~l/ati ~~ ~ Jt;ift. }J !j >.)<., Pf ~~,:i;-±l/a 
ffi), 

~1§tl- ~tinL ~, ~~.g.~)J 
~$•@~*~~-~S£*mi}~#~JJ: 

N=22kN, M=7kN•m, V=20kNo llati:Wii£¥J14=-~~lIIK, 

£#JI ~f7f~5l~±C35, ¥J14=-*~5l~±JC;~1tricAJL 
:ft~*¥J14=-Ji ~f ~¥J¥J14=-o ~:l2H~tJL;ft•ti, #:lltD-7*• 
}Jit•o 
1 tittP'J:h~*fi 
1. 1 '.f}Jll7d~;fi~fjr}J 

04SG308 
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' 

D * 

m~Yl*15. 2. 24f,-1~ 

Nin-MY, I LY2 =11 7000 x 150 
I 1 4 4x150 2 

0 
0 

"'"' II 

Cl) 

0 
0 .._,.. 
II 

u 

=-6.17kN< Oat, L 2%ljtf'.ft[i~it1i: 

lrh NL M I I 2 1v sd = ( + ) Y JL Y i ( 5 . 2. 2-2 ) 

=(22x150+7000) x 300/(2 x 300 2)=17.17kN 

3, 4%~ti1ft-f '.fJI IRJI}J rt 5llM±1t:i! 

1. 2 ~tit }J 
rf1-fc2=300mm < 1 Oher, itft:Vl~~;l;f at f, ~ ~ 11--f:Vl.~ 

~L 2%ljtf'.f j#, 4iff-ljtfj# }Ji~it1i v:d=20/2=10kNo 

2 iiMi7TdttJ~~-
-ti::Qlp_FzA~J§- tf *Ml 6~~~ tf, l!XJ#8. 8jffi., i.J-~ 

~j]: 

As=157mm~ her=lOOmm, hmin=200mm, dnom=22mm, 

lr=lOOmm, k =2. 0, Ccr,N=150mm, Scr,N=300mm, 

Cmin=lOOmm, Smin=lOOmmo 

2. 1 ltHttl#~:l?f~#Jf1.~}J 
#Ji1i NRk,s= fykA, =640 X 157 /1000=100. 48kN 

YJ-J§i1'~ Y Rs,N=l. 2 
ttit1t NRd,s=NRk,s/Y Rs,N=lOO. 48/1. 2=83. 73kN 

>N:d=17.17kN, JWiJtJ->Jt 
2. 2 ~Hj5lJM±{ft#-'.f#~;l;f7ffe<.~}J 

NRd, c = NRk, c /y Re, N 

NRk, c = NRi, c ~co N cP s, A> re, A> ec, N 
c, N 

NR~,c=9. 8~h~r5 =9. 8{35x 1001.'l1000=57. 98kN 

( ~f7f~5llM±) 

P'JJJ:B-tJb~::aAtJ19!u1%, 2%ljtf'.ffr, 5llM±{ft#-~ 
;l;f ~ ~ w {g ~p ~ oo rft If: 

~f§~.::. mmt~, ~, o4sG308 
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z 
...,· 
u 

~ 
Jq 

+ = 
"> 

z + '"' u 
Jq 

0 0. 5,r, N ,l 0. 5tr, N 

ls2 =300 [c2 =300[ 

.;SE;Jl±~1.iL~~ttHit.~~OO~ 

0 
0 
<:<") 

0 
0 ..,,. 

Ac,N=(O. 5Scr,N+S 1+0. 5Scr,N)Scr,N=(150 X 2+300) X 300 

=180000mm2 

A ~.N=s;,,N =300 2=90000mm 2 

. ¢ s,N =0, 7+0, 3 _Q__ =0, 7+0, 3 X 135°0° =l. 3 > 1 
Ccr,N 

'" -O 5 her -O 5+ 100 l 
'+' re, N - ' + 2 0 0 - ' 2 0 0 = 

cP ec,N=l (eN=O) 

tif*ii N =57 98 x 18 0000 x 1x1x1 x =115 96kN Rk, c • 9 0 0 0 0 • 

73--Jffi:*~ y Rc,N=l. 8 ( *4. 3.10) 

1fit1t NRct,c=l15. 96/1. 8=64. 42kN 

>2N~d=2x17.17=34.34kN, Jift_lf:j( 

2. 3 5f1#k±~~t~ifjf\.~)J 

C 2=300mm > Cmin =l OOmm 

h=300mm > hmin=200mm 

~~' ~~:I~Ji/f r1-~~1iKXfo 
liJ-f c1=300mm=l. 5Ccr,sp=l. 5 x 2her =3 x 100=300mm, J1 

h=300mm> 2her =2 x 100=200mm, Ji.ft_~6.1. ll~~~Jt, 

~;r~~~~~~#T'~~~1iKif~mo 

2. 4 liati11X1#1iKif~t ;it1.~h < xt.r:ff-W~f.Et) 

#*11 "Vitk,s=O. 5 Jy~s =0. 5 X 640 X 157 /1000=50. 24kN 

73--Jffi: * ~ y RsV =l. 2 ( Ji!i~tt* 4. 3. 10) 

i~itit 'Vitd,,=50. 24/1. 2=41. 87kN > V~d=5kN, m!t_lf:j( 

2. 5 $tlla5f1#k±:l?I•1iKif~t jf..~)J 

2. 5.1 ~t)J~t.-fit1t~ iil:l?Ist 
"Vitct,c= VRk,c/YRc, v 

"Vitk.c="Vit~,c AAcov cP,,vcPh,vcPa,vcPre,vcPec,v 
c, v 

(6. 1. 15-1) 

(6. 1. 15-2) 

(6. 1. 16-2) 

a=0.1 (lr/C1)o.s=O.l (100/300)o.s=0.0577 
B = 0 • 1 ( dnom / C 1 ) O. 

2 = 0. 1 ( 2 2 / 3 0 0 ) O. 
2 = 0. 0 5 9 3 

VRk~c=l. 9 x 22 o.omx l000.0593 x}35x 3001./1000=91. 73kN 

ii1-fh=300mm < 1. 5c 2 =1. 5 x 300=45 Omm, 

C1 =400mm < 1. 5 C2, S1 =300mm < 3c2=3 x 300=900mm 

~*T'~it•~•±~~:l?I••if~•~~tt•w~ 
Ac,V = (C1+S1+1. 5C2)h 

=(400+300+1. 5 x 300) x 300=345000mm 2 



A~,v =4. 5c~=4. 5 x 3002=405000mm2 

,h =0 7+0 3 C1 =0 7+0 3 x 400 =0. 97 
'+' ,, v • • 1. 5c 2 • • 1. 5 x 3 o o 
.h =(1. 5c2 )112=(1. 5 x 300)112=1 225 
'+' ~v h 300 · 
cV a,v =1 (a=0° ) 

cjJ =1 (ev=O) 
ec, V 

cV re,V =1 ( :f Jf~jft•±) 
Y Rc,V =1. 5 (~{¥.*4. 3. 10) 

#lft1][ VRk c=91. 73 x 345 000 x 0. 97 x 1. 225 x 1x1x1 
, 405000 

=92. 85kN 

i~it1][ VRd,c=92. 85/1. 5=61. 90kN > V=20kN, ~Jt~>Jt 

2. 5. 2 *•hf-fi-f¥g1t~ iil:JiLffi 
a=0.1 (lc/c1 ) 0' 5=0.1(100/400)0.S=O. 050 

~k~c=l. 9dn~mh~rJ!cu,k c:· 5 

=l. 9 x 220.05 x 100°· 056 x {35x 4001.5 /1000 

=135. 83kN 

Ac, V = ( C 2 + S + 1. 5 C 1 ) h 
=(300+300+1. 5 x 400) x 300=360000mm2 

A~,v =4. 5ci=4. 5 x 4002,;.720000mm2 

cV, v =0. 7+0. 3 C 2 -0. 7+0. 3 x 3oo =0. 85 
' 1.5c1 1.5x400 

.h =(1. 5c1 )112=(1. 5 x 400)112=1 414 
'+' h,V h 300 • 
cVav=2.5(a=90°) 

cjJ =1 (ev=O) 
ec, V 

cV re, V = 1 

Y Re, V =l. 5 

#!ft 11. ~k c = 1 3 5. 8 3 x 3 6 0 0 0 0 x 0. 8 5 x 1. 414 x 2. 5 x 1 x 1 
, 720000 

=204. 07kN 
i~it1][ VRd,c=204. 07 /1. 5=136. 05kN > 20/2=10kN 

~Jt~>Jt 

2. 6 ~HJa5l•±•M•:l;f~·3f1.~}J 
*11iJW;;fi:JiLjgc:l6pJ\-f10her, ¥g1t:JiL~~·, )ft•± 

•••:l;f-••~:f~~~~m, ~•±•••:l;f~•~ 
~JJ~i~o 



2. 7 tiL1! j_flf }J ffi.f. }J 

•*•#~:tfat: 
( N~d )2+ ( Vs'd ) 1= ( 17. 17 )1 +(-5-) 2 

NRd,s VRd,s 83. 73 41. 87 

=0. 056<1, ~Jtl"->J<. 

5lV~± ~if at: 
( N :d ) 1. :._ ( V :d ) u = ( 1 7. 1 7 x 2 ) u+ (2 x 1 o )· s 

NRd,c VRd,c 64. 42 61. 90 

=0. 57<1, ~Jtl"->J<. 

:l!JfJ FZA~Ml 6t)JA~lia*, liJ ~~:t;±lla@. 

1Fi?tlll9 ~m~~~~stn 
~$&.~Ift··~·±-~~@~-~~f}J~ 

~. ~~-@~~·*••£~00.£#~*·~•± 
c30,~14:*WjEw•wr.a. ~~~~14:~~io!t~~14:. • 
~ -1L~~Jt;f{7. 1. 6~ t"->J<.. 

~}Ji~it1i: V.=lOkN _M=lO x 0. 65=6. 5kN · m 

v;.=12kN M,=12 x 0. 25=3. OkN · m 

~:!!*~~•*· #*rr*-t.h~•. 
1 tittiiji~:7J~*1f 

1. 1 1lli*tk}J itJ 
1%, 3%lla**-f~tJr_}Ji~it1i: 

N.d1=MJ2s+ Afr/2s = 3/ ( 2 x O. 25) +6. 5/ ( 2 x o. 25) 

=19kN 00!% 04SG308 
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Nsdi=Mv/2s -Mx/2s =6. 5/ ( 2 x 0. 25) -3/ ( 2 x 0. 25) 

=7kN 

liJ ~: .N!'d =19kN 

2%, 4%Wift;,if\~ll}J: Wifill}J til£#5tt#k.±:ldJL 
/f Jl,:tiHr~lI;,if\~}J #ti o 

1. 2 Wi tit }J it. 
l1ti ti1i -ft }J :ti i:p ~ ' ;fiJ i:p i\.' ~ t' /f %-;r: 1.£# 5tt 

JJk.±17L~•;l;f (c > lOher) , ilWi~16:fL~l1(j,f!J[1i:~:I * fi3] !lj*-fr~~* 7. 1. 6~;t flt' Ji)f 1f Witt:l6J-5J ;l\~ t }J 0 

~~WifiJi)fjf(~~t }Ji~it1i:JJ: 

V,dx=l0/4=2. 5kN, V,dy =12/4=3kN 

v~d =J cv.dJ 2 + <v.dy )1 =J 2. 52 +3 2 =3. 91kN 

2 mtt11dxt.J~~• 
~~JfJ~5iltJ}Jl~HfLt1M1fifi, 4µ]#6. 8~, j11%Ml2, 

£:f;ftJ!t~~: 
A,=84. 3mm2, her=140mm, dnom=18mm, hmin=210mm, 

lr=140mm, Cer,N =210mm, Scr,N=420mm, Cmin=140mm, 

S min=140mm, Cer,sp=21 Omm, S er,sp=420mmo 

2. 1 Wifi4µj#•:l;f~{Rjf(~}J 

~~~j6.1. 2~iti: 

NRd,s= NRk,s /YRs,N ' NRk,s =Jy.A.s' Y Rs,N =1. 2 

#/i'fiNRk,s=480 x 84. 3/1000=40. 46kN 

~it1i NRd,s =40. 46/1. 2=33. 72kN 

> ffsd=l9kN, ~J(:f>Jt 

2. 2 !f-Wi5tt#k.± 1t1*-~tr•:l;fjf(~}J 
~~~j6. 1. 3~it-: 

NRd, e= NRk, e /y Re, N 

NRk, c= NR~, c AAeo N cl> s, Ncl> re, Ncl> ee, N 
e, N 

NR~,e =7. O)feu,k h~/ =7. 0 /30 X 1401.5 =6 3. 5 lkN 

~r :vr 00"5tt#k.±~tr•:l;f1t1*~~ W{J{ "1~= 
Ac,N = (Ser,N+ S1) Ser,N = ( 420+250) 420=281400mm2 

A~,N =Ser\ =420 2 =176400mm 2 

cl>,,N=l (c>Cer,N) 

cl> re, N= 1 ( * g X ~~WE~ ) 
eN = 19 x 250 -125=58mm 

19+7 

cl> - 1 = 1 -o 784 ec,N- 1+2eN/Ser,N 1+2 X 58/420 - ' 

y Rc,N =l. 8 

#ti1i N 281400 Rk,e=63. 51X 176400 X 1X1 X 0. 784 

=79. 43kN 
i~ it1i NRd, e =7 9. 43I1. 8=44. 13kN 

> N :cr26kN, ~J(:f>Jt 



2 
V) 

"" ...... 

V) 

"" ...... 
4 

s2 

0 Sscr N 0. Sscr N 

5i;Jl±~1lz. ~±1\tti*ti~ imW-

2. 3 5rt•±~~~;l;f 
S=250mm > Smin=140mm, h =350mm >hmin =21 Omm 

C > C min=l40mm, ~%-F !£.!Ji:~1±f£ q:i ~~~;J;f 
c> 1. 5 Cer,sp=l. 5 x 210=315mm 
h=350mm > 2 h.r=2 x 140=280mm 

llf~~~1if~'*-14'~~~~~;l;f 
2. 4 ~:filiXJ#~;l;f~J» ;Jft~}J Cxtc#ltr.e:J») 

#*1i VRk,,=O. 8 x 0. 5/ykA, 

Jfsd3=7kN 

=0. 8 x 0. 5 x 480.x 84. 3/1000=16.19kN 

YRs,v=l. 2 
C~:filiXJ#~ J§-1$*$~ *-f8%flt ,vRk,,m* ~ o. 8~ ~) 

i~it'(i VRd, s = VRk,s / Y Rs, V =16. 19 /1. 2 

=13. 49kN >V.~=3. 91kN ~Jt~>Jt 

2. 5 ~~)rt•±J»tl~;l;f~J»jt~}J 

~~{i$it6. 1. 26-*-it1t: 
fad, ep = Vak, ep /V Rep 

Vak, ep = k NRk, e 

k =2. 0 ( *h.r> 60mmflt) 
Y Rep =l. 5 ( ~~{£*4. 3. 10) 

AT _Aro Ae,N '" ,h '" lVRk,c-lVRk,c-Ao "+' s,N"+' re,N'+' ec,N 
e, N 

NR~,e =63. 51kN 

Ae,N=Cse,,N+S1) (Ser,N +s2) 
= (420+250) (420+250) 

=448900mm2 

.J,:;:. .. 1t1.i. N 448900 
11J"l±-i.El. Rk,e=63. 51X 176400 X 1X1X1 

=161. 62kN 

Vak,ep=2 x 161. 62 = 323. 24kN 

Vad,ep=323. 24/1. 5=215. 49kN 
> 4V,~ =4 x 3. 91=15. 61kN 

2. 6 tiz:J»jl~~}Jjft~}J 

liXJ#~;l;fflt~~{i$it6. 1. 28-*-it1t: 

( 6. 1. 26-1 ) 

( 6. 1. 26-2) 
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( N~d )1+( V.~ )2= (_lL)\ (---1.11 )1 ( ~j\6.1. 28-1) 
NRd,s VRd,s 33. 72 13. 49 

=0. 40<1, ~Jt~.t 

5fV•±~;l;ftil:f '-~th~-. 
(~)u+( V,d )u= c--1.L,{ 5+ ( 15. 61 )u 

NRd,s VRd,s 44. lJ 215. 49 

=0.49<1, ~Jt~.t 

:i!JfJM12~,ll~;fJ1A~Wi*, ~~J!~±WiOO. 

'l'iJ~li ffUb~~~:h 

.t ~kt:$-~ 1 l¥- i:r ~ M Jf} ~ n i:r , Jt -Mtl w f1 - FP Wi m :rt 
tlWi*1P.IJi1-"Ff!I, 7*ff 1:JJ,fiU-~i~it1iV=40kN, £.#,JJ 
C20ff~5lJl±, ~14'-:lil.•Wcfr ¢ > 12mm~f»..~. fit:lttt~ 

14'-.JJ ~P~~~1t. ~:i!~iff1A1Mtb*, #:1ltfi7*~JJ~J. 

~,_ 

2 

1 

11 

okN 
l 200 I 

~,_ 

350 

1-1 

mtt~:n 

C1=200mm< lOh.r, ~-~14'-:lil.•ff, &pj;;fr~~:lil_ 

•~-fil•*tf, •+•*mt~tJJ.JJ: 
V,hd=40/2=20kN 

2 mtt~~n~• 
~:i!~Jl~, ~#6. 8~, M16;ff1A~1ib*, i.~tt.71\:~ 

~: 

A.=157mm; her=200mm, hmin=300mm 

lr =200mm, dnom=20mm, Ccr,N =300mm 
Scr,N=600mm, Cmin=200mm, Smin=200mm 

2. 1 •*~#~;l;ftf JJ<.~JJ ( xtr.i't"~titt) 
~~{j_~6. 1. 14~itJ ( 6. 8~ifXJ#tsrim-1$-K:$1':*-f 

8%, ;~ur~ tJ,Z l*-1~~ ~ o. 8) : 

#ll1i Kk,,=O. 8 co. 5 tkA.) 
=0. 8 (0. 5 x 480 x 157 /1000) 
=30. 14kN Y Rs,V =1. 2 

i~i+1i VRd,s = VRk,,/YRs,v=30. 14/1. 2=25. 12kN 

> V,~=40/4=10kN, ~Jt~>Jt 

2. 2 ~·~1t:lil.•tf 5l1l±~;l;f:JJ<_~)J 
~~JQ.{j_~6. 1. 15~itJ: 

~d,C = VRk,c/v Rc,V 

00l% 04SG308 
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~t~c=l. 35 d:O.h!rJ/cu,tCil.5 ( 7f~j[h•±) 
a=0.1 Clr/ci)°" 5=0. l (200/200)o.s=0.1 
B =0. 1(dnom/Ci)°" 2=0.1 (20/200)0.Z=O. 063 

~t~c =l. 35 x 20°' 1x 200o.o63X /20 x 2001./1000=32. 17kN 

h=350mm> 1. Sc=l. 5 x 200=300mm 
Ac. v = ( 2 x 1. 5C1 + S2) 1. 5 C1 

= ( 3 x 2 0 O+ 2 0 0 ) x 1. 5 x 2 0 0 
=240000mm 2 

A2.v=4. Sci =4. 5 x 200 2=l80000mm2 

cl>, v =1 ( 1fti-fiif 9:1c 2>1. 5 c J 

cl> =(1.5c1{~cl.5x200 ) 112=0.93 crocJ> =l 
h,V h 350. ,-'t>\- h,V 

cl> a,V =1 

cl> ec,V =l. 0 ( ev =0) 

cJ> re V =1. 2 {~-~;ij¢> 12~ ll~' 7f~j[h.±) 

.J,:;..-.&1* v;Rkc=32 17x 24 0000X1X1X1X1X1 2 
'FJ''l±'lEL ' • 180000 . 

=51. 47kN 
Y Rc,v=l. 5 

1.9.Jt'ft VRd,c=51. 4 7 /1. 5=34. 31 kN 
<V=40kN, ~~)(!jJj( 

**~~fh~E~~*<~~~), *~··-~ 
•*~-~~#~~-*~~&~*·~~~~*~~' 
~flt~---~-*~~·~~~·h, ~-•h*~· 
-=-i=Htattjfx.~, ~~c* ~ 2oomm:}J11*~400mm. 

••*ff~-~-~•±•~~•htt#: 
Jl:~flt: h=350mm < 1. 5 c1=1. 5 x 400=600mm 

Ac,v= (2xl.5c1+S2)h = (2x600+200) x350 

=490000mm2 

A2.v =4. 5 x 400 2=720000mm2 

cl> s,Y =1 
cl> =(1. 5c1t2=( 1. 5 x 400 ) 112 =1. 31 

h,V h 350 

lLScd s2 li.scd , , , , 

001% 04SG308 
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*~{i.6, 1. 21!-: <I> cx,V =1 

*~{i.6. 1. 22!-itJ: ev =0, * <l>ec,v=l 

{l1,%E:,~!-1tf, *~{i.6.1. 23!-, *<Pre,v=l. 2 

C> 
C> 
N 

l 200 l , , 
~ifilj '11 t.J ~ftejJ~ 

cx=0.1 (lr/C1)0
.

5=0.1(200/400)0
.
5=0.0707 

B =O. 1(dnom/Ci)°" 2=0.1 (20/400) 0.2=0. 0549 

VRk~C =1. 35 d:Om h~r }Jcu,k C /· 5 

=1. 35 x 20Q.070J x 2000.0549 x /fO x 4001./1000 

=79. 85kN 

#lft1t ~k.c=79. 85 x i~~~~~ x 1x1. 31x1 x 1x1. 2 

=85. 43kN 

i~it1t VRct,c=85. 43/1. 5=56. 95kN 

> V=40kN, ~ft_~;jt 

---~.~•tt~•±ta•~~-h~M~~1t 

JtJ' ~-~. 
~JfJ~J*~;ftL~lM",fi6M12, #*JfJt:~J I h5HJic~ j} 

ji.m ~ i;,z~~~~•m. 
iF'f9tl7' Mti~3f~:h&ffi~ 

~~o/FPlM"lil~*' ~1M"tlh~~~#~1tJtJ,m~ 
i~it1tT=30kN·m, fhi~it1tV=36kN, £#7a~f7f~51• 

±c20. ¥J1!f~•1Jic1f¢> 12mm~~~, 4i~l'~l@ja lOOmm, 

¥J1!f* UiL~~~1Jic~, 1lk~*¥J1!f Ya ~f!t¥J¥J1!f. 15t~*t1L 
~-,ft, *~-~-h 0 

1 mtt~:h 
~-1±~~T1tJtlr, 1M"t!lh*~{i0t. ( 5. 3. 5) 

it#. ~HM-r±t hv1tJtJ r, ;f ~¥J1!f~•tt <c1< 10 her) 

~-~¥J#~-~-~-t!~t~••h. •+•tt~t 
~th Ya: 

v 36 V.i, y =-3-=12kN ( 5. 3. 3-2) 

~•-r±m~ r1tm r, ltfittt hi~it1t*~{i•5. 1 5 

!-it#. 

V,~.x= Ty;= ( r, xl + r.yl) 
V,r;,y= Txi= ( r. xl + L.yl) 

(5. 3. 5-1) 

(5. 3. 5-2) 

~f§tl:t\ Miiift~~)J.&JH~ 00!% 04SG308 
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0 
o.n 
N 

x 
0 
o.n 
N 

0 
o.n 
N 

t . 1 l l. [3 
[ 250 [ 250 l , , , 

mm~:Yt•n.&m~ 

v.~ =)(V,Ti,j + ( VsTi,y) 2 (5. 3. 5-3) 

v,~ =maxv,ri (5. 3. 5-4) 

fr: LXI + Lyi=2502 x 6 + 2502 x 6=750000m2 

V,L = 30 x 106 x 250/750000=10kN 

V,11, y = 1 OkN 

V,L = lOkN, V,~,y = o 
V,13 x = 1 OkN, V,\y = 1 OkN 

y 

>--------x 

lOkN 2 lOkN 3 

z 
~ 
0 
...... 

m~~•n~~~mm~~n&ttm 

••~•h~M~#~~mr. ~••*~•h~tt 
11S#r~it$t: 

v;i =)(VJ, x)2+ ( v;~,y + v;i~y )2 

Vs1 =h0 2 +(12-10) 2 =10. 20kN 

Vs2 =)10 2 +lf =15. 60kN 

Vsi=h0 2 + ( 12+10) 2=24. 20kN=V,~ 

1 - 3 % lfi * $t IK .~, • h : 
V,~ =)(10+10+10 )2 + (2+12+12+10) 2 =46. 86kN 



2 ~tB*i§t-;g~tt:h~J: 

~~BZ+HCR~M16;#L;ftWJ;f.t, ~#6. 8~, i_~~jj{:~~ 

la: As.t =108mm~ A •. v =193mm~ her =85mm, dnom=l6mm 

lr =85mm, C.;.=80mm, Smin=70mm, Ccr,N =127. 5mm 

Scr,N=255mm, hmin=l40mm 

C1<10 herJatiJ1lfJ?L~~JJ 
2. 1 Wi:it~#-3if~t jf(~}J (J[;tJ_{f'ft~~t, ~#6. 8~) 

#lft1t 
480 

Kk,s=(O. 5/ykAs,v)O. 8=(0. 5XfOOOX193) X 0. 8=37. 06kN 

71-~ ~ ~ y Rs, V = 1. 2 

i~it'ft VRd,s=37. 06/1. 2=30. 88kN 

> V.:=24. 20kN, ~~~>Jt 

2. 2 5l~±Jt~-3if~t7Jt~}J 
~d,C = ~k.c/\' Re, v (0-J:\6. 1. 15-1) 

~k.c =VR~.c Ac0v clJ,,v clJh,V clia,v c4 •. v<liec,v (i,.\.J;\6. 1. 15-2) 
Ac,V 

VRk~c=l. 9d.:.h:r//cu,kc~· 5(.:fff~jl~±, ( 6.1.16-2)) 

a=0.1 (lr/C1)o.s=O. l (85/250)°' 5=0. 0583 
( 0-3:\6. 1. 16-3) 

~ =0. 1(dnom/Ci)°' 2=0.1 (16/250)o.i=O. 0577 
( i,_\. J:\ 6. 1. 16-4 ) 

0 0. 0583 0. 0577 {';;-;; 1. 5 
VRk,C =l. 9 x 16 x 85 x J20 x 250 /1000=51. 02kN 

PT W~~ 4- Wi ~ ~ t•3if .I.{)t, &IJ 1 - 3%Wi:f.t~ rR 51~ 
±~ff}#.~t-3if*13%Wi:it~ fRji~±~ff}#.~t•3ifo 
2. 2. 1 1 - 3%Wi:f.t~ fRji~±~ff}#.~t•3if 

¥J1lfl-J~~3f,h< 1. 5c1, .fl.s2< 3cdlt, ifil{f{Ac.v#;"F 

. OOit~: 
Ac,v=(3c 1+2s2) h=(3 x 250+2 x 250) x 300=375000mm2 

Ac~v=4. 5c12=4. 5 x 250 2 =281250mm 2 

<Ii s, v = 1 ( c 2 > 1. 5 c 1 ' &p 1ft f Ilt ~ ) 
<Ii =(l. 5c1{2 =(l. 5 x 250 )1'2=1. l 2 

h,V h 300 



tg av =30/36=0. 83, av =39. 8° 

1 
(6. 1. 21) tjJ a' v = s 1" na a = 1. 2 3 5 

( ) 2 ( v)2 cosa. + 2_5 

ev = 12 x 250+22 x 500 -250=139mm 
2+ 12+22 

tjJ = 1 1 
ec,V 1+2ev/3c1 1+(2x139)/(3x250) 

= 0. 73 
W14'-:3JL~tjc;fr ¢ > 12mm~1iJJ, ~$ fiij ki:JJ lOOmm, :f 

Jf~5l#Jl±, iiXJfX.: t!Jre,v=l. 0 ( ~J\!JJ\JAjJ(~6. 1. 23~) 

250 \ 250 

lOkN 
3 

'11" tJ-&t 1J ,¢.i: ¥. ~ '1J"Wi ttI 'L' a<.J ~ ~ 

tiT' !ft 11Va,,c=51. 0 2 x ~ ~ ~ ~ ~ ~ x 1 x 1. 12 x 1. 2 3 5 x 0. 7 3 x 1. 0 

=68. 68kN 

~it1i VRd ,=68. 68/1. 5=45. 79kN 

.,, V,~ =46. 86kN, £;$:.~)l~>jt 

2. 2. 2 3%11Httt fl5l#k±~Jf3#-~t1ii:tf 
Vs~ =24. 20kN VR~ c =51. 02kN 

Ac\ =281250mm2 

Ac,v =3 x 250 x 300=225000mm2 

tjJ s,V=l,tjJ h,V=l.12,tjJ re,V =1. 0, t!Jec,v=l 

av =24. 4°, tiJ a,v=L 08 c #(-0-5\ < 6. i. 21) itK J 
k:->ir.AfrTT 225000 
1~J''l±l.ELYRk,c=51. 02X 281250 x1X1.12X1. 08X1X1 

=49. 37kN 

i~itm VRa,c=49. 37 /1. 5=32. 90kN 

> V,~=24. 20kN, ~)l~>jt 

J2l)f]M16 BZ+HCR:f!L~1tfi;fi, llJ~~:t;-~ltfitfL * 11Ht 1t ;)t ;xf (( 51#JI±itw)Ii1tti 00 ~;1tJJMi)) JG J 

145-2 013 &'g ~1$ 0 

~19tl-t ¥~tllJY!$tiM" 

;\tlµJ $ 5l#Jl±~tffi_£1itllJ:lfi tJ3 ~j_f ;/JP-ti, i~t£7J {fffli~' ~ 

)I, ti~W400 x 400, £1illl5l#k±5ilt~~c25, t/OI~~ 

001t% 04SG308 
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it!!ft7Jt, .::.~:l:h±i!!,±, {.i$*-JfJHRB400~~$, .:£$8 ~20, 

•$ ~ 81i1200, 1*¥1 M Jflt25mm, .iE '#t{tJfJ IfJJL ~~it JI:~ 
tit.t$ Enl~ 00 *ft, 

t.t$f~Jfes= ( 400-86) /2=157mm> 5 d=5 x 20=100mm 

{.i$ :liL.lfEc > 5 d =l OOmm 

L= iliN iii.els 

z,=0. 2 Gsp1dfy /fbct 

1 
0 
0 

"" 
0 
0 

"" 

1 

(6.3.1-1) 

( 6. 3. 2 ) 

1t*6. 3. 2, 1~aspt=l. 0 

d=20mm, f y =360N/mm2 , f bct=2. 7 ( *6. 3. 3, A~)tt) 

ls=O. 2 x 1. 0 x 20 x 360/2. 7=533mm 
iliN=ilibriliw ilir 

JfZ ilibr =l. 15' iliw =l. l, ilir =l. 0 
iii N = 1. 15 X 1. 1 X 1. 0= 1. 2 6 5 
iii ae = 1. 1 
lct =1. 265 x 1. 1 x 533=742mm, Jl)Z lct=750mm 

0 .,.., 
II 

-d 

8~2 

.1.:1. 

0 
0 
00 

(6.3.4) 
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Witt~-'% .£~§t}]J&(;fti!j,fi HDA-P/PR/PF; HDA-T/TR/TF European technical approval ETA iA iiE (2010-12-17) 

Witt:ttm 8. 8 ~'lHIXJ:ft, 5~25 µ m ~'f¥=, ::f mm, *5t?F:~-W ICC-ES report including seismic ESRiAiiE (2012-03-01) 

'fllitt~~~- iA Shockproof fastenings in civil defence installations (2009-10-21) 

~-'% MlO Ml2 Ml6 M20 iiE Nuclear power plants (2011-02-16) 
f}l 

~iv~±~!f,t ~&:1ruH~ hmio (mm) 180 200 270 350 fZJ Fatigue loading (2011-10-01) 

iaHLJ'H~ do (mm) 20 22 30 37 Fire test report UB iA iiE (2001-01-31) 

iltRJL1~(-P/PF/PR) dt (mm) 12 14 18 22 Assessment report (fire) WFiAiiE (2007-10-26) 

iltRJL1~(-T/TF/TR) dr (mm) 21 23 32 40 

fl~1:* 1 (mm) 150 210 295 410 

fll!'!li*& h,r (mm) 100 125 190 250 hs 

fi'JJU*& h1 (mm) --107 133 203 266 rav,;/ /~,:Jff££%z0/~£d ~~,, .,..r" /",,~'"/I'-/;.,,,,"', 
J.\l.Lh ll& 00 fQ A, (mm') 58 84 157 245 ~ ~,.>,'j " ,." ,/ ,/ ,/ ,/ /' ,/ ,." ,/ ,/ /' r'l ~ dr~ 

1(~tH~ 
~ 2%1 .~,%.( I ' ' F1=rr, 

L"'' (mm) 50 80 120 300 
~ ~~~W0wzzz%~%i;: ~~~ *ffi:l!'!JJ:E~~:k~& tr;, (mm) 20 50 60 100 m l '?. ;# /' / , I' / / / / ./ / / ,. ;/,. ~ /' ~ / / / r / r / " r ; ~ ; ; 
00 

, ,l > , '/ , ' ' , , ,. , , , , , , , 

m:vz:*~n~gju~~± NRk (kN) 17 23 50 63 hef tftx 
m~*~fJ~~~I~± VRk ( kN) 18 24 50 74 h, 

mtlitd&n ~f:~~iUVm± NRk (kN) 31 45 84 128 _,,. hm1n 

m~*~f1~f:~gim1m± VRk (kN) 18 24 50 74 

Herx-J VRdep~P(rt]~- k 2 2 2 2 

m1m±tt !l{li J'f. :illli!!! Cr. N (mm) 150 190 285 375 

1*li&);f 1f{li J'f. !'BJ li!!! S,r, N (mm) 300 375 570 750 

~/J,:illli!!! 
1. *~*••~m0~•~~tt*•~•~· ?fi~••rn~{t~ff:tNo 

Cmin (mm) 80 100 150 200 tB*it~f!ll}'f Jli!, www.hilti.com 

m1m±~ ~/NBJNE Smin (mm) 100 125 190 250 ff 2. rn r t"' ::f ~ , Wi tt-if:li 'ilJ ff~~ ?ff ::f J'!L 
~~$ !l{li J'f. :illli!!! Cr, ,, (mm) 150 190 285 375 

3. ~Wittf-f-&l- «mlm.±ffl~J*~, 1J"":JL~~1RWitt» JG 160-2004 ~.llH!JHi 

*~~~#&mu~·~·*· ~B~~~M~~-0 
1f{li J'f. !'BJ li!!! Ser, ,, (mm) 300 375 570 750 

47 



48 

nt•±£tt WNlli/H~ 
hmin (mm) 

m~ '~Jf.:iftj§: 
±«£ Cr, N (mm) 

M8 MlO M12 M16 M20 M24 M27 M30 

110 120 140 170 220 270 300 340 

10 12 14 18 24 28 30 35 

9 12 14 18 22 26 30 33 

80 90 110 125 170 210 240 270 

140 160 210 210 340 370 480 540 

11 17 24 40 74 93 125 149 

7 10 15 29 45 64 139 169 

33 52 76 144 225 324 427 519 

10 20 40 80 150 200 270 300 

2 2 2 2 2 2 2 2 

120 135 165 187 255 315 360 405 

European technical approval ETAiAUE (2011-06-23) 

Fire test report UB iA iiE (2004-03-26) 

Fire test report ZTV-Tunnel UBiAiiE (2003-08-12) 

Assessment report (fire) WF-\AiiE (2007-10-26) 

~r~ r-~-,-,--~~~----j~~i--~-i-~-;-----~--t-~--t-~--t-~-+~-+~-----1~~~~~~~~~~~~~~~~~~~~ 

V-M!OC i~Jf.j'B)j§: 

$ Ser, N (mm) 
240 270 330 375 510 630 720 810 

l\i /J\ :iftj§: 
Cmin (mm) 

1. *N*~-~~0~mm~tt*•M•~· m~•~~~~ 
40 45 55 65 90 120 130 135 \[t:fhfff 0 ffi~it-~ff _l7i!. WWW. hi 1t i. COillo 

2. ~•~•M<nt•±m•Hm.r~mm~•~»~ 
40 45 55 65 90 120 130 135 8: 160-2004 5!1\*Ll·t'±~::tr:J:i~:ffEdi'H$~-~~*· 1]2~~~1J7:J 

1!il ff 1]l Wl~ 0 

m~ lli/NBJjE 
±~ Smin (mm) 
~filt r--~,~~~-Jf.-Ji.I~j§:~~--t-~+-~+------jr-----+~-+-~----t-~-+-~~ 

$ Cr.>o (mm) 80 90 110 125 170 210 240 270 

i~Jf.i'BJg§: 
Ser, 'P (mm) 

160 180 220 250 340 420 480 540 



lta~~% ft'ffi1!JJ~ HIT-RE 500-SD European techni cal approval ETA iA.iiE (2009-01-12) 

lta~ttlffi: 5.8 ~. 8. 8 ~tiff$ , #.\~tiff$Wl : A4 /FfflWl: WI$ ES report including sei smic ESR iA.iiE (2012-02-01) 

ltB~~~~• <reil'"WJmJ) 
iA. 

Fire test report (2008-01-18) iiE 

~% M8 MlO Ml2 Ml6 M20 M24 M27 M30 m Assessment repor t (fire) WF iA. iiE (2008-05- 27) 
f~ 

1HxWififil~ll h.r ( mm) 40 40 48 64 80 96 108 120 
shockproof fastenings in civi l defence installations BZS 

:!i 1J,~tt Jf.ll h.;. (mm ) 100 100 100 100 128 152 168 190 
iA.iiE (2009-10- 21) 

mtliJ~:h~~Ufil~± 
9 13 17 21 36 52 63 73 

NRk ( kN ) 

m~iJ~:h~~Ufil~± 
7 12 17 31 49 70 92 112 

VRk CkN) 
mtilili:$X:f1 ~~~~m~± 

12 19 28 34 53 73 89 107 
NRk (kN) 

m~ ili:$X:f1 ~~~~m~± ~ 7 12 17 31 49 70 92 112 
VRk ( kN ) ~ 

H.,m v.d,,.:JJ!;JI(<;J-*• k 2 2 2 2 2 2 2 2 fij 

00 
$~ 1jffi J'f. :iftfil§: 

60 60 72 96 120 144 162 180 
±TIE Ccr. N ( mm ) 

1*$ ilffi!Jf.. fa]Ji!§: 
120 120 144 192 240 288 324 360 t1' Ser, N ( mm) 

:id' :iftR!:! 40 50 . 60 80 100 120 135 150 *~*••~~0~•m~~*•M••· mfi••rn~~ C.,. ( mm) 1. 

• 1J\ fa] Ji!!! a: ~ffi. :J1L ;ffi~i.fft:fil[ff ,t\!. WWW. hi lti. corn 
$~ 40 50 60 80 100 120 135 150 2. ffi r h.r /F IPJ, $t1' 11ffi:W- i'BJ ru!~$t1'11ffi:W-:itlru!PJf3~fi m/F IPJ . ±§! Smin ( mm ) 

~$ 11fij !ff.. :iiIR!:! 
40 40 48 64 80 96 108 120 t1' Ccr, '"(mm) 

llai !ff.. fa] Ji!!! 
80 80 96 128 160 192 216 240 

Ser. ,. ( mm) 
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8. 8 ~~j,l;ff-, it!.li!if~#.\.~Hiif; A4 :ftt~ 

•tt-~ i 
~ ~:!!~~~ I 
tit rkJ • tt ~ ..it 

-tm«JJ...t.-li5~ FZUBA~~.I.Jl. FZE plus: i- ... 
:it 7fRA~~7fR5l•± 
M ~-t~~~<8~~~~~~~~~~~~ 

«5l~±~~;hP00iUt~fe:» GB 50367-2013 

«••~~~[[J.I.ft~.I.··~~-fe:» 
4fJ: GB 50550-2010 #+•ttJiMIHt~• 

+ «.I.ft~~~OO##~~tt•~ii*~fe:» * 
# GB 50728-2011 

>l. «5l•±~~J§-l/tililii*•@» JGJ 145-2013 

A «••±m•a~. r~~•••*» #+r~~•*~• 
jj!tl JG 160-2004 * 
~ a~ii*~filITTA JfRm•±•~ 
~ ~oo•«#f~~~~fil~~ •t1ft~&~fil 

fil •oo•«#f~~~ -t~~••~ 
~±ili,~tl BOKU fcf ~;/J~)jl~~ 

* i•r~•~, ~•1•1~f••*-~•~, •~1 •~±tt 
~ 2 :ltJfJ f7fR5l•±, )jl~~at•:kR~lt 1. 5mm 

A 3~•RSbl/ti00, --~~~Jil.~~~~ 
~ 4 -tJ¥J«JJ...t.-l6~••-*~~-l6~~r~ , ~«*•' •~••r~ 
~ 5 ~ 5'1H~*1H,tPJ191i1*IE~~~ 

50 

titA~1UHi 
FZA FZA FZA FZA FZA FZA FZA FZA 

ll/j{i ;tf,t~ 10x40 12x40 14x40 12x50 14x60 18x80 22xl 00 22x125 

M6 M8 Ml O M8 MlO M12 M16 Ml 6 

k5-1LJL~ do (mm) 10 12 14 12 14 18 22 22 

liHLi?il./.t ho (mm) 43 43 43 54 63 83 103 127 

1'l" ~}f i?jl. h,, (mm) 40 40 40 50 60 80 100 125 

~~7f~5lll± 
fbl:}J i~ it{i N,. (kN) 9. 4 9. 4 9. 4 13. 1 17. 2 26. 4 37. 0 51.7 

j}Jiht{i V .. (kN) 6. 4 11.8 12. 2 11.8 18. 6 27. 0 50. 2 50. 2 

7f~5lll± 
f]:}Jih tii N,, (kN) 6. 1 6. 1 6. 1 8. 5 11.2 17. 2 24. 0 33. 5 

j }Jiht{i V,, (kN) 6. 4 7. 9 7. 9 11.0 18. 6 27. 0 48. 0 50. 2 

:fit ll/i lfl 1HL f£ dr (mm) < 7 (.9 < 12 <.9 < 12 < 14 < 18 < 18 

~1&iR~ L .. (Nm) 8. 5 20 40 20 40 60 100 100 

iiA· 1·i!J .ie s.,, (mml 40 40 70 50 60 80 100 125 

:1ii.1Hil..ie c. ,. (mml 35 40 70 45 55 70 100 125 

./&~VJ' )J ,It h.,. (mm) 100 100 100 110 130 160 200 250 

it: 1 *-if #~}J~:iiJt£-f5lll±5i/.t C25, 8. 8 fl~'J;ft , :f:tWJil.fi!J.ie ~of.Jlt-Jlii 
li"l/ti.tt. 

2 =t WJil. fi!J .ielz!l:11PA~-1if ~ 1tlltiif ftJU! f! lllitt ~itt\:.14' FIXPERIENCE ]j/; .~U~ I 
!4i#$fl 

1 -l61i:.:fL : 2 tt .fL: 31t.fL: 4 ~~·*= s ~ ~ ~ l/ti 00 
{~ JfJ -t JfJ -li5 ~li6tJL~~5l•±~~,!F1 1±ll6-tLP-J{~JfJ~~.I.Jl. FZI~!f: ~~;:fitl/ti&J 
llZUB -l6i..fL, -l6i*-.ffiL ~~ ·~· $B ~-li$-j plus tilili-* i&i ~1if#-~;hP·~~ 
~~t-§;/JN*1Ji£f% W# 3-5 i'.l±l#iG~ ~~ill.~ 
ffi-tL7*~ ml 



~ 111r~ih.i;11 mfl 
~9*fjJtfE~{t~fl8~ FHB (!)aw ~iHHUt M1 0x60 M12x80 M1 2x100 M16x125 occa: M20x170 M24x220 

~ ~-tLKfi: do (mm) 12 14 14 18 24 28 
#~:f.tHft7fH:Uf FHB-A N: 8. 8 ~~ . ~;>i~'if 1fi :fL7*lt ho (mm) 65 85 105 130 175 225 

~ Wi\Il JJX FIS HB 345 S: ~~.'Ii Z,:J$£~:W ~~ ( -1'** Z,:J$ ) ~~:li7* hor (mm) 60 80 
tit: 

100 125 170 220 

• .7J5ft%'f FIS S ~~ 7f~5lJl± , i.iWi~Ul /-IUW 7lilt: +80'C / +5 o'C 

~ 7f ~,& ~~ 7f ~ 5tV~± ffl:fJi9:it1i N" (kN) 17. 1 24. 0 26. 7 47. 0 74. 5 109. 6 

)fl ~-t~~lt< 8 lt !Jt•~~#~$-~~# f fJi9:it1i V" (kN) 19. 7 28. 6 28. 6 5 3. 3 83. 1 119. 4 

«51t~±•~n11 m ihtm "*'» GB 50367-2013 lf~jftJl± , i.iWimM!-tE:M7lilt: +80'C /+5o'C 
«••·~~001@~1··~~~"*' )) 

4tf GB 50550-2010 *%#~1!HMfJ1t¥ fr }J i9:it 1i Nu (kN) 11.2 17. 2 24. 0 33. 5 5 3. 2 78. 3 

% 
«i@•~~OO#~~~tt•~tt*m"*' » 

Wi{Ht J"- :;j<. f fJiht'fi Vu (kN) 19. 7 28. 6 
~ 

28. 6 53. 3 83. 1 11 9. 4 

$ 
GB 50728-2 011 l lt/i 001HLf£ dr(mm) 12 14 14 18 22 26 

~jfli#*-iAi.iE ETA 71~~1t5'!H~ 
,& :t-iH!l.1€ L .. (Nm) 

i1c:lt~f' £• •_\\(£·~~if I~' Ill%' 5'1~~ 
20 40 40 60 100 120 

~J 
~ tfLtHJi\lt , 1il1**-· i_11'fii] jlg s.;, (mm) 60 80 100 100 15 0 180 

-IA i!k:lt~f' £at_\\(£ 'ft~~ if I~' 
1iJlt ' J~ .ffi- '?& i_;j\Jfl.J!E C,;, (mm) 60 80 100 100 150 180 

iiE ~:rh' 1t ¥ ffe.?1-~~ ~ i. 1j' if lt h.;, (mm) 120 150 200 250 340 
Jl)t ~ !fr 5* lt 

440 

L~ rjJ~filij 1Yi ~~~J if I~' ~fl;F;{;.JL'.t~~ ii: 1 ;f{tp;ift~JJl =!iHU~-f)ftJl±5llt C25, 8. 8 #&~*J;ff , ::f~WJil.fiiJj!g~;i(f-;•t-llli 

# 1 ft•J§tt~*-%#1•%11t #~mJJ., ,;,:· I *· 
,#., ~)fj-f7f~jft~± 011;& 00 ~ ) ' 2 ~ ~Jil. fiiJ 1€,&.}t:'t; !-1tt 1tllf PJ~Jfl l f! lt/i#:i9:iHk1!f FIXPERIENCE ]jtll*_~ l f!{i ' ' 
,& 2 ~ ~s .7J 1J,, l!-t + iiL. 1PJ 1le ~ • • if(:$ f1 www. f ischer. com. en. 

tt 3 l/il lfil J!XJfJ t I j\ , * :WJ fft ~ 'Ii H~ {;{; Jf. ~··~··· ~ 4 Wi m JJXll f§i{~JfJ 7lfr lt f§i:i;t+8o·c lll!Qfl' -
:tt tiz. 00 1t at fiil ii : 

5Wi\IJJJXOO~-lt~. ~~lt*.«-t~W~· - !Xilillt :tt t at £ # 71.lt 001tat fiiJ L fJ,.~H~ *100 1t 

6 *-ftl7iMt.Wi\IJJJX, ~•7T«Jtm 
•11,•a-. JIJIH Hl.l)I.±. fiiJ Jl!J 

1•~~••.7J•%'f, 7f#~C~•-~m - S'Cf: o·c 360 7t# 2. :t-!llf, !Xii 

~·iJt.H,ij O'Cf:+S"C · 180 7t# 71 lt !ll· ~ f: y J,J 

I .- "O " (\I \ !~ IC' ~ fl ~ 
. r\l Qr +5'C f: +2 0'C 15 7t# +5 'Cf: +20 "C 90 7t# +5'C .. ... -· ~ .. 

., 
I 

~ h \) ooa +20'C f: + 30'C 6 7t# • 'A: l UI' "r I-. J J +20'C f:+30'C 35 :$}# 
~ 

··~ I)\\ ~ 

1. 46.:fL 2. ~.:fL : i:.Y 3. Ji!JX: 46 .fl* 4. ~·!!J;ff: ~ftl 5. ~ ! 1Jt Wi 00 
+30'Cf:+40'C 4 :$}# +30'C f:+40 'C 20 :$}# 

~ 2 :IJ!Jp!J 2 ~ ~7fMl, ti•tlfi't #NA..:fL*, ~ 5'!~ 1'1" 1!f: # JJX1* 00 1t >+40'C 2 :$}# >+40 'C 12 :$}# 

-rt~ 2 :lJ! tr Y:l-JJX1*~ ili ~ ~.ft. Wi 001if 
ii : *l~$alA (*~l -~llil**~~~-~~f#·~· 
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i9i~~aMtsfi'IIJ& FIS EM . ~;1 ii it .& !Jt 10.Ui 
•;ft ;#,Vli M8 MlO M12 M16 M20 M24 M30 M36 M39 M42 

JI-#-: 5. 8 .& 8. 8 ~~, 1MJH$Jt;(. ~~4,I!#; A4 /f~~ 461L1.~ do (mm) 12 14 14 18 24 28 35 42 45 50 
~ 

Jt;t~AA° : HRB 335, HRB 400 461[. * 1t ho (mm) 80 90 110 125 170 210 280 330 360 400 
~ ;ff f&:l!* h.r (mm) 80 90 110 125 170 210 280 330 360 400 

WW !lX: ~tt~•~8(/f•*z•.&z=&> 
~f1f~5!V.l±; i:itli mMH:.JtlliJ.lt: +60 "C / +35 'C 

1f~.&~Hf~5l~± ~ fi}J ihtfi N" 20. 0 28. 3 38. 8 47. 1 74. 6 102. 5 157. 7 201. 8 230. 0 269. 3 
)fl ~-t~~lt<8lt~M~~#~$M~~# (kN) 

« 5l~±M~ :hri mi~ itffi'. re;» GB 50367-2013 ;h ~. il~:t- f fJ ihtfi v" 12. 0 18. 4 . 27. 2 50. 4 78. 4 112. 8 180. 0 16 3. 4 195. 2 224.2 

«••~~~Wift-I$t~~~re:.» 
1t . '*ik~-

(kN) 

GB 50550-2010 1f~jft~±; Al.•mM l*M iJ.lt: +60"C /+35 'C 
«IftM~~OO##!Jt~tt4~~*~M» I11ia~~jU A fi}Jihtfi N" 9. 4 13. 2 19. 4 24. 4 41.5 61.6 102. 6 103. 7 122. 5 146. 6 

~ GB 50728-2011 ~JlX~~>Jt; (kN) 
1;-

«5l~±~~J§-WW~*ffil.ft» JGJ 145-2013 • 'litft~~ tfJ ihtfi v" 12. 0 18. 4 27. 2 50. 4 78. 4 112. 8 180. 0 163. 4 195. 2 224. 2 
# 

jU ~~if3E. (kN) 
~ 

JJA.~~ ~~!H9€ L .. 10 20 40 60 120 150 300 400 450 450 
.& 

1f ~5li»l±' (Nm) 
~~ 

~17!l~*-iAi.iE ETA ~7Uli»t±. ll.1J\ lliJ l!e: s,,, 40 45 55 65 85 105 140 180 195 200 
~ 
-IA 7l<. -r !Jt~, JI (mm) 

iiE ~ .. '*ik- ~ !1J, :Jil.J!e: C,;, 40 45 55 65 85 105 140 180 195 200 
~l!J®flif~Mt:IJ.%-iAi.iE ICC-ES ~ :t-1t ~ ~ (mm) 

~5'lu~ fl& l 1J,)flt 110 120 140 161 218 266 35 0 414 450 500 
.fit\ 00 ~ ~~##:fi}f ~~3!1~ 9' 11'..' MFPA llff k~1~ lhmin (mm) 

®*~•#.rt~u~9'il'..· ii*~u~ 71 : 1 .:t ~ ffi.~}J~l-Jt£-f~riT ~1!f : !ltifel±)!Jt C2 5, M8-M30 f.J 8. 8 ~~iJ;ff, M36- M42 f.J 

~ 1 ETA ,& ICC-ES -iAiiE , ~)fj-f1f~.& ~f1f~5li»l± 5. 8 ~~!!Jtf, f~/.t:Jil.fPl J!e:~;ilf-J411-l/il ;ft . 
#... 2 ICC-ES -iAi.iL ~JC.I~~ A-F itif~~1lji ifr~J il'i •IUL :l&iti-T~M 2 ~/.t:Jil. iliJ J!e: , :li5*& 1lVl±1!lt$~1!f~ 1t llf~iUtPJ~)f] ~f!-;ftiht~1!f FIXPERIENCI 

.& :@tll** I f! #.if.$ fl . 
it ~*- )f]-ffi:itli llf , fU\ GB50367- 2006 ~A ~JJU'gJ-;ft.:llHTiht . 

'* 3 !£-IA i.iE~JfJ ii.It re; OO~jU-40'C f 1J+72 ·c 
!Jt~iJt11A 

4~Jfl-T7l<.r!Jt~~.&7l<.~~~~•m 

~ 
I '~ ~ •... ·r ,r· -· ~ r. " 
I • 

,. _ _ ,"!! 

5 *Jfl •tt~~-~g , RWft~~~ft~ ~-~ ' I 

. . - ri -. ""' r .. ~' '' .-~ I -
6 !lX#-~;@$1~ 1 -f61!.: 2 jj:JL: i:Y~ 2 3 71,IJX: 4 ~:t!lltt : (il'J 5 ~~l/SW 1!f : 
7WOO!lX~~f.J~A~Ji-#~~~~~¥ ~, Jp!J2 ~ , -f6-tL* $7f- Jtlj) , $iliiti>-1L*, 1~ !lXfUHtro, 

8~~~- , -~~-~M~~ ~/f~~~-~ ~~2 ~ ~& , 'Ii 'Ii:!{ fr 1Hl~y :t~1*.~ t!J ~~llt• m411 
1i.: *W~••l~<*~l···~*~~~-~~t#•~ . !lX1*.A1*.00~llf M••1F1•~· 
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JJ§f ~ ~;JffttU~ SA 11tit~~~fd#& 

Eg~i¥: 
ttilfi~:+tt 

SA-0650 SA-0855 SA-10100 SA-1275 

~ M6 MS MlO Ml2 
tJf. :SU iii :;;3;;;;;;~ fil fL lr 15:: do (mm) 6. 5 8. 5 10 13. 5 

filfLi*~ ho (mm) 30 35 40 45 

~ m~±wU&*B<Jx~:P-o :ff~J-Jll.i* hef (mm) 28 33 38 42 

ffl ~~£~m~~~~~m~utt. MMWM. ffl "@~o ~~7f~n%~± 

«m~±~:f1J:IJo~W:it~m:» GB 50351-2005 t.tr.1JW:it 1.l N" (kN) 8.8 13. 2 17. 6 28. 1 

<Ot1Jl:~;f1;j:IJQ~Iffiltiffi:I~:i:~45l~m)) GB 50550-2010 ~.1JW:it{1[ V" (kN) 8. 8 13. 2 17. 6 28. 1 

~ ((n%~±~;f1;JJ§ttil~1.bt;;:~fjl)) JGJ 145- 2004 7f ~n%~± 
A 
a:l 

«m~±ffll3!*m! . :JtfLm!~$tttiJ;fi)) JG 160-2004 t.tr.1Jtitit1.l N" (kN) 6. 1 9. 2 12. 3 19. 6 ti 
It 00*~1Jtiffil~:i:llii:1f-t&~'*1 'L"-t.tr.1J. ~.1J~£iY!tliJ\ ~.1JW:it{1[ V,, (kN) 8. 8 13. 2 17. 6 28. 1 
~ 

1Jfttil~f4fL1i: d, (mm) 
. 

~tl 7.5 8. 5 12 15. 5 

~ :fi:1NilJRE Smin (mm) 39 51 60 81 
iJ.. 

:fi1J,:i1Ifil! Cmin fil (mm) 65 85 100 135 

~:fi1J')J~ hmin (mm) 100 100 100 100 

7.± : *- q:i*~jJ~vjli!J~~-T¥lVl±5ifJt~C20o 

~~iJ?,aJl 

. , 
I' ~ !l\f 1 -(J(»~~m!:Ji# , PT ft ttE fitt*"-f*t-f :fJH~ B<J ~JlH~L QI R- "' 

~ & ~ 2 ~~£J~$ffl~:!JtJmJ:\1o/Jft~~o .. 
·.,-I 

~~1 r fJt 
3 -~JtB<JW:rr:ff~B<Jf*t-f7~£B<J~W.1Jo 1~1 

~ ~ [1{ ~.:..._""' . ..{ :. . .-~·~ .. ·-~ 
~;~~f' . ; . .;. ~:~}:~ IL ti ·~ i~ 

' . 

~;~:~~~:~:: '.::'.t~~=: 
: 

( 
.,J ~~~; ~·;;~=~;,; ;:;:~~):f :.:.: 

i. MR 2. *fflif~fil~:Jtm;fL 3 . ilitr~!* 4 . :'ti:~ttil~ft 

B:: *~·*·~-~~~~W~0~W~B<J•*"-•Mo 
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6.8-8.8 ~i9-:ff, ttlJil¥!!JG1!.~~l¥; 

•• 7r /\ fij flF flE ~ 
71-7\fij~~~ 

~ 7f~&~F7f~nl•±wG3&W(l(Jl'(fi&:tl. 

ffl mr~MM~,~~'~*'~~,tff,m~~ 

1 «nl•±M~;IJQfSl11iitj;IJ\ffi )) GB 50367-2006 

2 «@MM~~fS!Ift•IM~•~•m» 

GB 50550-2010 

~ 3 «nl•±~f1;JJ§t/i!ifeltt*j;IJ!ft )) JGJ 145-2004 
i:l 
~~ 4 «nl•±J=llWI*~, ~1L~@1}($;fi)) JG 160-2004 

fl ».. 
~tl 
iA 
i.iE 

5 OO*@MiftMi\:1l{t1H~•~·L.·-tl..7J, JY.7Jf'11~ l9ltl 

ii\ 

2:ti:~%~~-OO~~. ~~~7f~l*~~W~(l(Jft 

ff, :ti:~fjc)!:/J{!; %' 
/.!, ».. 3 ~f' £ JS\Zffl r 1lt il5'.\W1lf (!(] fSI J;E& fllitITT J:t :ti:~: 
~ 4 t:J. lH!.i\E!PliJ1l{t~:ti:~(l(JM:I:: 

5 ~~_mj(~Ji~EfjfSl}EifF: 

AU 0860 AU 0875 
li'ati~~ 

<1>8 <1>8 

U-1L1I1£ do (mm) 8 8 

U-1L~.13t ho (mm) 55 55 

:ff ~:f:!I!~ hef (mm) 50 50 

tl..7J 11iit-OO: NRd (kN) 7.6 7.6 

Jg-.7J11iit-OO: VRd (kN) 10.3 10.3 

tl..7J11iit-OO: NRd (kN) 3 3 

JY.7J11iit-OO: VRd(kN) 10.3 10.3 

:ttU/i!ili!iHHL1£ d1 (mm) 12 12 

liA, i'BJ~I§: Smin (mm) 60 60 

:fi1J'Jll~ Cmin (mm) 80 80 

~:lll1H113t hmin (mm) 100 120 

~,•~*•n••~~r••±•~~ao. 

/ 

AU 1075 AU 10100 AU 1275 AU 12100 AU 16100 

<1>10 <1>10 <1>12 <1>12 <1>16 

10 10 12 12 16 

65 65 65 65 85 

60 6q 60 60 80 

~Flf~m•± 

11.2 11.2 14.1 14.1 19.5 

14.4 14.4 23.5 23.5 36.7 

lf ~m•± 
4.3 4.3 8.2 8.2 14.1 

14.4 14.4 23.5 23.5 36.7 

14 14 16 16 20 

72 72 84 84 111 

96 96 112 112 148 

120 160 120 160 160 

:ti:~iJM~ 



m:~Hi*ilM 

$'"fL'A:m~tli~ BA 

4. 8-8. 8 ~lHl~!lff, Et!. tlll'f !!Jtl~'i~lf; 

* m 

~ 7f~.&~~7f~m•±~3&*B<lx~;fi. 

ffl mr~~~~,~tt,~~,x*~,~~,~ff,m$~ 

Z.-1 «m•±~~JJo~-iiiH!UiD> GB 50367-2006 A 
Q 

fi- otm~~JJo~I~fitI,ljQ:it~®:AA!m:» GB 50550-2010 
ft ((;im•±~~J§Wi~tt#AA\~)) JGJ 145-2004 & 
~YW «m•±ffl~J*~, 1rlL~lt$tWiti)) JG 160-2004 
~ IE~Ot1JtI~JjQjiJl{t 'll:};f&~i:p-c,,-:fJLJJ, ~jJf'£i11~~ itt 

. 
%= 1 -l~ft±tti£~tt#. PJ~Wilitt*41*t.H1Hia<J~Jitt. 

,B 2 *1"£1iZ@fflr1ll:imJ:t1o/.Jf4a<J~J'E.&fjjj1aJJ:t~!lt . 
~ 3 *~J'E~JJ~-~~a<J:l:!!lA$RJ.l, ~•:l:!!lA$Rl.l*~· :filiJ 
~ * ho • .llt1"£1f PJtt a<JJ6~Jll\:JJJfi~ . 

~tt,bt~~~~ 

BA-0650 BA-0870 BA-10100 
Wi~~~ 

M6 M8 MlO 

l.!i1'L1H£ do (mm) 10 12 14.5 

tML$R/.l ho (mm) 35 40 50 

:ff ~:l:!!l$R hef (mm) 30 35 40 

~Pf~m•± 

:filj];j:if{l NRd (kN} 6.5 10.2 11.7 

~jJ;j:iffl VRd(kN) 5.9 9.4 11.5 

H~m•± 

:filn-iiitfl N" (kN) 4. 2 6. 6 7. 5 

~ JJ-iiitfl v., (kN) 5.9 9. 4 11. 5 

~Wi~f41'L1£ d, (mm) 8 10 12 

1i:~tR~ Tinst (Nm) 3 6 12 

Ji1H i'iJ!fE Smin (mm) 57 72 84 

ii 11'Jtl!fe Cmi n (mm) 57 72 84 

~:&1J,!JJ.l hmin (mm) 100 100 100 

~,•i:p*•JJ••~~rm•±~l.l~ao: 

~!lti#.~ 

BA-12120 BA-16150 BA-20160 

M12 M16 M20 

18 22 26 

60 70 95 

50 60 80 

18.6 24.2 36.3 

20.1 44.5 50.3 

12 15. 5 23. 5 

20. 1 44.5 50. 3 

14 18 22 

30 50 100 

105 130 153 

105 130 153 

100 120 160 
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J.l~l;t{:i (Nabis) *11.~tlttF~---ZQ ~tJJJ(UJl~tltttt~•I!: (i!J1Ff C25/C50 7f!UilJ!±) 
~tL :fftt ~tL !ij!tt IJl!l'iE!fmtL~ (mm) !ij!tt:Ji ~;ft.ii 

rr~n~ 
mtH~ll (kN) W:itm~ ;h (kN) 

l'-ff 
Wittm!1% ~~ J!l!i* i*N *N /NaJfili: /J,JJN 

11~ fiJHruJ:t ~~Jt (Nm) C25 ~J::. C50 ~J::. fi)j183Jt ~~Jt 
(mm) (mm) (mm) (mm) (mm) (mm) 

M6 12 8 14 10 7. 1 32. 3 

M8 10 16 12.5 43.0 

MlO 12 18 19.4 63.0 

20 71. 5 

Ml2 14 28.2 

24 111. 0 

24 104. 7 

Ml6 18 50. 1 

32 135. 0 

ii:: 1 8. 8 ~llt!XJ, ~/et'&F!Jft?5 µ m, mffl-f-~jfil~l*J>'l<Ef±l: ~*~*' 1iM~tt!Jft?45 µID ' mffl-TfrJilti!J/F±l: A4-80 :;f~t!XJ, mffl-TfrJilti!J/F±lo 
2 Ji!f 1Hliif.i * ~Ll :f:$JPJ~1HFJ!i ~? iWf *IE $1J ~#~7J4JJ\l-*~ ~ &.:IJo -tf:~f" ri"b: jzlgffl fJt Jtfffi ~# ;ft:J:J~ IOJ Jl!2 ~if ~iilJ t1t~ JJ~tt:;tI~ViJJ 400-600-1336 o 

3 ;;$:!J:l ~i'lH1ili~tJi(~~t~1J~Jt'.ffil:tt?ft~Jl:ff ~tt!YHE0EJ tJt1M8 ~;f-J.~$1J o 
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~~it~ (Nab i s) '11. .. tlUt,U~ iii ft 
-

Air §tJJ~:fJL~tJJilf, :;fm~f:tffl~J=IHtaIA. Jitt•tamm~m~ '' ,,....,., zo §tJJam~•fi -
tJ!i lft!tJJ A ~fMi±*iGPX:li'ti ~ f"i= ffl o 

. 

. 

Air J§jJ~:fJL~tJJ!lftt, m~f:tffl~fflttfLIA. #Jitt•tammfum • 
.. 

tz:£7t~ HK FPtt am~•:ti 
~••tt~~-~•:tim~•mffiW*PX:OO•m~S*iGPX:li'ti~~fflo . 

. 
Air 13 m~L&FPtt~~~:fJt~tJ!im, m~f:tffl~fflj}JLIJi, 5m tt• ta -

KQ jftJ]-~:fJL~li'ti;fi . 
mm~m~m~••*1GPX:li'ti~~fflo 

I 

• 

1)1.frtff ftE * JG/T 367-2012 f~1}LI~Jf]tJJ (jf) am~li'ti:fi&J§W (jf) aM~» c :ftJ?Jt~JJ~mmtt:t~Mir~~1'tff0i'f1 ±~) 
* GB 50367-2013 «m~±~¥J1Ja~tiit~Jl!WJ,» * GB 50550-2010 «l!1}t~~~~I~aIMA•~MWJ,» 

~il"tffftt * JG] 145-2013 ((¥i~±~¥JJ§li'ti~tt:t~Jll~)) * GB 50728-2011 «I~~~~~tt~~~tt-~tt:tMWJ,» 

* JG 160-2004 «m~±ffl~J*~, ttfL~l!1}tlta:fi» 

tz:£•~ * tz:£Jitt:ft~r!JI~ilE:i!~ OOWTF £Wftt:t•~~, :i2s: ~Ll 00 !ltf- iaJ ~F £ JIG:i!JJ( 3JZ 

* oo~mmttt.+~rnil\rti it., ( ~* tt 13~& ~:rm ·ti "~~tl il\) * · ~;flHi:tiA PJ ETA iA ilE ( 7f~¥i~±~tlil\) 

F£iAilE * ~Jg$f££MA~•~•rr it,, ( ~9'1 & 1!11" tt "~~tl il\) * OO~I~l!~1}t~MA~~~-~-rp~ ( ~JJ![ttf3~~tlil\) 
* OO~~)dt1Jl:#~-J.M:i:fili:'i~~rpit,, (~~tt~~lJ!~t\) * tj:i/fl~ffi~1}(~"1"..~,~~1}(Ifj~ljl~tj:iit,, (lOOO'C, 120 7t#tt~~Wl~t\) 

* ZQ § tJJam~•fi~~¥m~7F~ oo * HK FPtt am~•:ti~~¥m~7F~ oo 
r- ; ; r--~ ! .. ~·~::;;;,;.. l 1,1 I I l 

i ~ i I ~~~:::,;;.: • 

i ~ , I ! .. I j j J • I I ·;:. · .. 1 

I I ; j 

' ~ • I 

f~ .J 
i 

i ! • I 
~~¥/it~ -.~·i:;o;j r~~·. "~.;.~ h~~ ~-I 

• ·. .<• I I ~ .,.,_ 
~Ji)"" •.. ·• .. ' i i"J.'aff. , 111 ... ii'"' ·~ r • ., J f"'.., • • . ._ 

7F~OO l ,, , ,, ~ .. ·@1 ~, ,\ ;.:-'~J . ~. ' "4 k!Jo .. 4 :ii~ ~ ,,, , # ,:J,flR ffe • • p ~---~ ' · ' .. t:·-· ~ • • , ,,_ .. •ill, . . . '~ t.. . ··1 r • . .. '· • • • '· 1 . . .. ' , .. , ... ~-~ .... • .. ' i . .. .. ' . . . ' ' ; •' .. t' ' • • .•• ,... ... •' .. ~ . , .. .\ .. f' •• •' ••' "~ . . , .~ ..... • . , .-i • ' "· ' ,. •' "'* . ,. . ... ,. . 1 • ,. • ~ .. ,. . . ' . ,. . . . ... . . 
ft." • • ,1 ~· ' • ' . -· .. ~-.• ~ 'k' • ,., ~ ... ,,. \~ t s' _ 11.ll .. ,,, ftp %' ' ··' 1 11 --.. ~ .. I \ "' i i ~ ·-~~ , • • ,,, if) ··~· ~'' *' .. ., !I!' ,, ' " i I .. @ $ 11t'·t 'i. @ • .,. ~· · ~t 

;!!:.!..,!....2..!a.!_.i.= ~~-.. ~-!J&~~ t1!~~ ~-- .! "'" :i!!! •M 111 • .. 11!. ·~ m•.:: ~@ · ., . -~~,... .~, ~ •"\'!'fil2•~ I! • ,• *"a•:• ..... ~ 111,.. .. 
l.~ 2.~ 3. ICAtllt 4.. llll8!~.Jll1 ' 1.. Wft3lJUJI. 2..~~ 3.~ 4, llA!ltt S.lllH~. 

9Htlllllllffi. ~ ••e.~ 

tt : :L$: :m !l:.1it'iS ~G*t'ft1~ JJ ~itmtt:t ~M 1f ~lUHf 0 i'fJ !{1!!; 00 ~ ~4~$U o 
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J.l~l:t~ (Nabis) *11.Mtltt?~---HK ~~tJ!*11.Mtltttt~~ll (JiJll=f C25/C50 7fll51~±) 

iijl;jf 
MIL ~3/:Z M:JL ill:ti 11'!15E4o/J:fL1:5: (mm) ill ti ii ~f,Jii 

fj'~jJ~ 
Vt:JJH]Fftt (kN) iJUtVt~ jJ (kN) 

Wi:tilt'l % 1115: :t!l!1* 1*!Jt -K!Jt 11'fBJHE 11'J!1!Jt 
1115: 

(mm) (mm) (mm) (mm) 
B!1iBJ:\ !fJ!J:\ (Nm) C25 12J,J: C50 12J.J: B!1iBJ:\ !fJ!J:\ 

(mm) (mm) 

18 20 71. 5 

M12 14 80 28. 2 

22 24 111. 0 

22 24 104. 7 

M16 18 180 50. 1 

28 30 135.0 

28 32 166.0 

M20 24 300 77.4 

35 40 292.0 

32 36 247.0 

M24 28 500 113. 3 

38 42 352.0 

M30 38 34 42 700 150. 0 311. 0 
x 

8:: :;f;:m:~;11H@~~J?J,it~:1J~lt3}Ltt*tltli~~~Nff0'i'lJ~{Jl;i¥J~;f-J.~*IJo 
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.t iH~- ( J:34ffe ) fl" rl 0- f:IJ 

I 1iz Ck% ) 9t: j;H1H! fl" rl 0- f:IJ 

'T 7&'~f,E ~ ~* ~l0-f:IJ 

~t >?:ii~ -}J ~ Jt: $Ut~JtJl fl" ~l ~ 1± 0- f:IJ 

~~~~ 

*U * 
*4:-if 

* %= 

18511622177 

021-51001668 

0574-62988794 

13911528596 


