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Steel bar grating and matching parts 

Part 2: Grating platform ball-type guardrails 
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~IXJ ~ Wt *.&R. ~c ~ 1* 
~ 2 ~B~: ~IXJ-~*.&-¥ ~~~1?*.:!: 

:zls:W?HW.J£7 m**:f&-1fl-El':P1<ru!i?~E8*i-B-.&J£5C f1J:Ji, 1i*~)jt, 1li!Jf'F, IW ~t!RfM!fim, ~~ ,~~-'=5 
§~fJF~o 

:z!s:$?t:!Qffl-T I~ii::~ 9=I E8~f'F-1fl- El' ,~~ ,A1fJi:iH, ~ff$:f.!Gtrf, 7+~ Cl ~:fir ~1-ifitil& f8:l:pjE!f o 
~ :iQ m -r ~ .<£ , m m -'=I m 1m J: E8 ~ 1-=r m , ~ tst , 1tif tm , 1* ~ :1:,m m E.X; * ru1 0 ~ tm Elf E8 t? t .& Jt 1m~ 191 ~ 
4rto 

r31tlxf4x1-T:zis:xf4E8$ffl~&,~PJ j>f8 0 JL~tt 8 E851 mxflf:, i>Z.tt 8 m E8JUR:zis::!Qffl .:r:z~s:x 
flf:o JL~~B: 8 :ME851ffl::tf4 ,jtl{l JUR#"C ~ ~:ff ~ff$"&1f!: iKffl -T ocftJ: o 

3. 1 

3.2 

3.3 

3.4 

GB/ T 7oo rwt~~ Am 
GB/ T 702 1<MtLm;WR. -t ,5'~% ,£:S:.&ftiCffRiU~ 

GB/ T 1591 f~il-~~5sU.t~f1Jm 

GB/ T 3280 ~~m{tttLm:f&;fnm~ 

GB/ T 4237 ~~m~*Lm:t&;fnmw 

GB/ T 6725 {t~ru!mii-fflit*~)jt 

GB/ T 12770 

GB/ T 13793 1H.iE§.j;!j!m~ 

GB/ T 13912 ~~;ri.'8R~ m 
GB/ T 17888. 3 ;fJL;fJJX~~ :ittA 

~~~P*~ ball-type guardrail 

~ :Pj( ru!31:. t± f'F ~ 5[ t± E8 iP t 0 

~~L'~ hollow sphere 

:PJ(ru!fPt3l:.t±;frJ~~-'·ffE.X;~~~-~JEf8:Pj(~~ o 

~~&*!~ ball-type stanchion pipe 

;fn~ ,c,,:P1<~llnX::P1<:W3l:.tt E8m"f 0 

~~&*! ball-type stanchion 

:P1< ru! tftt E8 ~ltf!f1J 14 , i?t ;fO .1fl- El' :i!. E8 5i: t± , - # W-:P1<~f1J 5i: t± o 
1 



YB/T 4001.2-2020 

3.5 

3.6 

3. 7 

3.8 

3.9 

.ll.U:J!H.& base plate 

~~~~~tt~~~~~ffl~£~~ 0 

.ll.tt fB] ll~ stanchion spacing 

ffi~M••~~tt~~~-~m• o 

~~ handrail 

~~llAffl~~~~-~~~~ttk~~·~~~~#o 

~*T kneerail 

-'=i1X~~q-T$:~~~f.± 9=tW~~~;fff4, f!~$xt ~~~Jmii1JH!ttm5tl-~~~ o 

'il?J~ elbow 

fflr*~~~~~~,~~~~-'=i*~~~m~~~~~~# o 

3. 10 

l.I<If!.:f?¥- horizontal guardrail 

1X~-'=j~~Jj(~Iffj~q-=y~~~ o 

3. 11 

l.f<IfZ.IiJ(~.ll.U: horizontal ball-type stanchion 

JJ<f~~~~~~tt o 

3. 12 

3. 13 

3. 14 

3. 15 

3. 16 

3. 17 

3. 18 

2 

jj!j !lt:f?¥- angle guardrail 

1X~-'=i~~71< ~ITfinX:ftY!~ ~fflr~~M,IYW ~~~ 0 

~ ~ jj!j J3t inclined angle 

~~~~1X~-'=i~~*~Iffi~M~.~~~~-~M~o 

jj!j !ltiiJ<~.ll.*.± angle ball-type stanchion 

~~1?~~-~~tt o 

[!!]~IiJ(~.ll.*± groove ball-type stanchion 

~~~~~tt~-~~~~A.~tt~~ili¥~A~m~*~~mo 

l.I<If!.l& D level closing 

fflr*~~~~~~.~~1X~~~r~ff~~~~# o 

1i!l !lt l& D angle closing 

fflr~~1?~~~~, ~~1X~~~r~ff~~~~f4 o 

1i~ connecting pipe 

1X~~ ,~ff~~~~~flf o 



3. 19 

3.20 

~~~YPfl fixed rivet 

~~~tt~~~~#~~~~~m~~no 

~Jl!jl:f.& toe plate 
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rff~E! ,im:i1!~Jt:fmf.\it7f:itl~~~Htia:ii. ~ ll:.!fmf*~ri~Afft m m ~~!P;t:ff~14 0 

4 I:!< ~H? t~ 1¥1 #iJ ~ 

4. 1 PJ<~!P;t~-f'P~-PI<£E~mf:fs:\:~~!P;t, ~~IPJ11:t2~2>t:.,mPJ<, m~fn~t±ffl;;;fRim;t::H~~rm 

nX:::h~tt, ~:2>L,PJ<fF::h"il.B, ~~f:lc-¥~ ,;J:1t:ff~, 1Jo_t~W4J;fR~J3.if rmnX:::h-# ~~J:\~1t~!P19:1iffi:, ~o 
00 1 NriR 0 ~{#~~:!Jtb-Fm" ,-ill,PJ~1ifffl;;;fj o 

4. 2 JJj(~:f?t~tE~E! _t~~~{il::'i:~IPJ:fr::hJj(~PJ<~!PtfOJ§)jtpj(~tp;to 

~3 *~PI<~!P;t:tE~E!~fif§~m~~A-~~~~-:JJ~~!P;t.~~mm*~~o~~-:JJ~ 

~t?t:fr7fo 

4. 4 J§JjtfF';t:tE!E9~fn£E5R~mmf§Jjt~o ;J§}jt:ff't~7J<~:t?;t3tK~~M~J§Jjt:ff';t~~~. PJfF 
~ o ~J£~mm-~~~, iz;J::fiJJ.m:tm~i'SJ{il::'i:~~IPJ, -~~~&,®H!Hm~~IFEI3 ~~Afftm\:lm1MfF o 
~5 ~MPI<~~tt~J§JjtPJ<~~tt~-f!P£E~ms:\o 

4. 6 f:lc-¥~ ,:fl:ff~:tE~ttPJ<"il,B~im:cti'f~~m~n~~o 

4. 7 MtiHk-¥~ ,;J:1t:ff~zJSJim:cti*J~~~~3fi'f~~m~n~~o 

4. s ~W4J;fRPJ11:~i'f~~m~~~~~:tE~ttr:JJ 0 

4. 9 PJ<~~t±ffl;;;fRim:ct11:~i'f~~m•fi~~:tE~E!~~*m$1g_to 

1 -.:ll.:ttff; 

2 -:e.J(l1 .~ ; 

3 -.:ll.:ttffl:il& ; 

4 -ttc-¥ff; 

5 -mffff; 

6 -JJc~L&i:::J; 

7 - fiFJJ}tLjXO; 

8 --~Jl!ll;f&; 

h -t?t~!Jt; 

h~-L&o~J}t; 

L - .:ll.tl:f§]gg; 

c -~ffj'§]gg, 

6 2 

8 

3 

3 
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5 EJ(~t?ta-g:J:t/it~* 

5. 1 EJ(~tP*~ffl~~* 

5. 1. 1 EJ(~t?t~"fa-gf.ij~~* 

~~tft~(8f;J(-=f;fr$;flfe(L) ~::fer lOOOmm Bt, Jt:1ffDJ${ftf.itr~~*st1ffDJ:1J rPJ (8 lOOON (8~ r:ffiii 

~,fit~~ B-9fi::k~iftfE)Jt L/2SO, fEIJ~E~Jitr:ff 1f{DJPJ Ji!.B-971<.~1!:~ o 
5. 1. 2 EJ<~t?t~ffa-gf.ij~~* 

~~tft~(8:fl;jf;fr$;flfe(L)~::k-T lOOOmm Bt ,Jt:1ffDJ$1ftf.itr~~*st1ffDJ:1JrPJ 8-9 700N (8~r:pfiii~, 

flt~~(8fi::k~ifffE)Jt~::k-T 30mmo 
5. 1. 3 EJ<~t?t~ml!t&a-gffl~~* 

~~tft~(8~)}!!J;f&;fr~;%~~.'JG!'faE, ;fr$;flfe (L) ~::fer lOOOmm Bt, Jt:1ffDJ$1ftf.itr~~*st1ffDJ:1J 
rPJB-9 lOON (8~r:f{iij'~,flt~~(8fi::k~ifffEJJt~::k-T 30mmo 

5. 1. 4 EJ<~t?t.lrtta-gffl~~* 

5. 1. 4. 1 EJ<~t?t 500 ~.lrtta-gf;lj~~* 

~~1ft~ SOO ~j'[;f_±]Ji$Jitr~~*st7.K~1J[P](8 SOON (8~r:f{iij'~,flt~~(8!j:::fc~iftfEJJt~::k-T 

30mm , ~ffl-T -&iA:iHHTB-9:%-@- o 
5. 1. 4. 2 EJ<~t?t 890 ~.lrtta<.Jffl~~* 

~~1ft~ 890 ~j'[;f_±]Jf$f_i)z~~*st7.K~1J[P](8 890N (8~r:pfaj~,flt~~B-9:Ai:::k~iftfEJJt~::k-T 
30mm,~ffl-T$ AillHTB-9:%-@- o 
5. 1. 4. 3 EJ<~tP*~ 1000 ~.lrtta-gf;lj~~* 

~~1ft~ 1000 ~j'[;f_±]Jf$Jitr~~*stl.K~1J[P](8 lOOON (8~r:f{iij'~,flt~~(8Ji:::k~iftfEJJt~::k-T 

30mm,~ffl-T~:EJ!~~~:imli~*~Alft:imfr8-9:%-@-o 
5. 2 EJ<~t?ta-g~J.l~* 

5. 2. 1 ~~El ,Jmml?d'F.ill'.:l:,mFJrRe£ftOO~JJt;J\-=f 2m Bt .~~t?~~]Jtf.itr~{~-T 900mmo 
5. 2. 2 ;frlfe£ft 1Hi ~ ;J' -T 2m H ;J' -T 20m 8-9 ~ E1, :1m m .& f'F .ill'. :l:,m Fir 8-9 ~~1ft~~ JJt 1itr ~ 1~ -T 
lOSOmmo 

5. 2. 3 ;frlfe£ftmf('i)fj)Jt~;J'r 20m B-9~El' ,Jmm.&t'F.ill'.:%Yr8-9~~tft~('i)fj)Jtf.itr~{~-T 1200mmo 

5. 3 EJ<~tPt~~a-g*~n5! 

5. 3. 1 ~~tft~B-91~-'%.1; BG, 1~* ball-type guardraiL 

5. 3. 2 ~~t?~~-'%8-9*ffi1r7*: 

tG ~ r T-L_(_) -- if'~~J3t(ni%~~~~fk:f.®iffJJ3t~) 
·1 - ir:ttJJiwre~~n 

~mif'~ 

~~t?~B-9~-'%~1Ytl: 

BG-S00-1230 *ffiJj( ~~~1ft~, ~~j'[;f±]Jf$*st~ r=ffiii~~~j] .1; SOON, j'[;f_±~ )Jt.1J 1230mmo 
BG-890-lOSO (38) *ffiffl )Jt~~tft~, ~~j'[;f_±]Jf$*st~ r=fffl~~~j] .1; 890N, j'[;f_±~ )Jt.1J 

1 OSOmm, f;J(-=ff~:ffj .1J 38° o 

5. 3. 3 EJ<~t?ta-g~~~J\!~ 

~~t?~B-9~-'%1Jll.*:tm* 1 Yrffi o 
4 
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:J?~:ru!% ~'L<BM'H~¢ .lr.tt'!HH~¢ 1;1(-=f-tg>'f-1~ ¢ :tttif tg >'H~ ¢ 

BG-500 ~65 42 33.5 26.8 

BG-890 ~75 48 42 33.5 

BG-1000 ~90 60 48 33.5 

5. 4 l)j(~~?*~ftli!fa<JRi"~* 

5. 4. 1 i\1IJJ}tjg900mm Ef-JIOJJ(~:fft~EI{]:f1g{!fR>J~>.KJ!n~ 2 E!fl.Ko 

*2 ~It 7:.1 900mm a<J l)j( ~ ~? ~ a<.l ftl i!f R i" ~ * 1fl.Uz.1<1~* 

~'L':Pj( _:j'[;j:_ttg 1;1(-=f-tg ;ftt;j:ftg 
:ru!% 

>'r~ ¢ ~~ >'r~ ¢ ~~ >'H~ ¢ ~~ >'r~ ¢ ~~ 

BG-500-900 ~65 ~2. 5 26. 8 ~2.0 

BG-890-900 ~1.5 33. 5 ~1.5 

BG-1000-900 ~1.5 33.5 ~1.5 

5.4. 2 

1fl.1.\l.1<1~* 

;ftt;j:ftg 
:ru!% 

>'r~ ¢ >'H~ ¢ ~~ 

BG-500-1050 33.5 26.8 ~2.0 

BG-890-1050 33. 5 ~1.5 

~1.5 33.5 ~1.5 

*4 ~Jt~ 20~ a<Jl)j(~~~a<.l~¥Ri"~* 1fl.1.\l.1<1~* 

~~L~PJ( 
......_ 

\ tg 1;1(-=f-tg ;ftt;j:ftg 
:ru!% 

>'r~ ¢ ~~ >'r~ ¢ ~JJ >'r1~ ¢ ~~ >'r~ ¢ ~~ 

BG-500-1200 ~65 ~3.0 42 ~3.0 33. 5 ~2. 5 26. 8 ~2.0 

BG-890-1200 ~75 ~4.0 48 ~3. 5 42 ~1.5 33. 5 ~1.5 

BG-1000-1200 ~90 ~4.0 60 ~3. 5 48 ~1.5 33. 5 ~1.5 

5. 4. 4 ~ 2~~ 4 9='~J¥7'l~if Q235B ;fJf:-t5£J}t1t.~>.KEJ9S:;J\~J¥, PI*W~~;Fffl;fJiftl$>.KE19~1PJ 
m~~IPJE19~Wo 

6 l)j(~~?*~lllH'F~* 

6. 1 :PJ(~:fft~~:f1gf!fEI912tffl;fJf:-tblZ~if{ijf~R$:~E19~>.K ,Jt.f*J!nr: 
-*ffliwt~t.5:f1g~, ifffH'*t.5:f1g~, {[£if~ i\1Ii5.iJ}tt.5:f1g~;fJ;f-t, ii~if GB/T 700 ~ GB/T 4171 ~ 

GB/T 1591 ~ GB/T 13793 Ef<J;};~JEo 
-*ffl~~f*~~~,~~f*~~~,~;f§~~~;fJ;f-;j.,_Eit4if GB/T 4237 ~ GB/T 3280 ~ GB/T 

12770 EI{];};~JEo 
6. 2 2>L., :PJ(J:llZ:flHl~f* nxJ~ El9 ~:f1g f!f, ~ ftJ¥ S:Jl;;JIT Jt ~$ Jt :PJ( oom~ rm nX: , 2>L., :PJ( El9 )I~ IQIJ 1if2 fi£ ~ * r 

5 
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o. 25mm,~~l.<f~GffLJJ5~"'1~8'-r1P~}{~OOfR~;J\r.:il.tt~a<J~OOfRo 
6. 3 ~~~L.,fjj(~f- • .:il.tt~ _t~fti/f:fffffiiJEI91HL3f o ,{liHiE1!Hii.:il.tt~a<J~OOfft~~~J\o 
6. 4 .:il.tt~ l=fi1,~~~L.'fjj( ,_}[;fiffi;i;f&J.lil$ filii a<J1;!j!.~Jft::h~1*, ~JWJ J§1;!j!.glf~J.t~;J\r 3mm, fjj(~lH?t.:il. 
ttm~m~m~~~*~~.~ftWH~~~~~~~tto 
6. 5 .:il.t±'*il&a<JJ¥Jjt~;J\r 8mm,J¥J.tf,ljij~~::kr 0. 3mmo 
6. 6 *mrwt:!Ua;ftJ~kifut1~~t1;Jm,f~~~F-65EtJ.t~;f1;JmtJiF-t~rca<Jfjj(~.:il.tt~ ,1'Jc~~ ,~tH~m:.llUJt 

~tmm~.:#-J.lil14~ GB/T 13793 a<J~Jli.}E,;;& 5 ~tf:lT1itJfJ~Jli.~Et9R.-tftitpf,ljij~o 

5tH:£ CD) 1lr-imffi J}t ~ ft it ilia&: Ji)!JI (t) 11r-imtft J}t ~ ft it ilia&: 

>20~35 ±0. 40 1.0~1.5 ±0.1 

>35~50 ±0. 50 >1. 5~2. 5 ±10%t 

>50~80 ±1%D >2. 5~3. 5 ±10%t 

6. 1 *m~~-f*~~m ,JJ:tt-f*~~m ,~:m~~mMiF-+~rca<Jfj)(~.:il.tt~ ,1'Jc~~ ,~ff~~;f1;Jf4m~ 

ifJt-tJ.lil14~ GB/ T 12770 a<J~Jli.}E ,;;& 6 ~tf:l T1it Jfl~Jll.~a<JR. -tftitpf,\jij~o 

7H:£CD) 1lr-im~Wf Jjt ~ ft it ilia& Ji)!i(t) ftitilia& 

25~<40 ±0. 30 0.5~1.0 ±0.15 

40~<63 ±0. 50 >1.0~2.0 ±0. 20 

63~<90 ±0. 60 >2.0~<4.0 ±0. 30 

90~<159 ±0. 80 ~4.0 ±10%t 

6. 8 ~)]ipfi*JfJffiflmffllJ:U!,;lt~Jjt;f!:JJ¥J.tR.>Jf,ljij~J.lil14~ GB/ T 702 a<J~Jli.}E;~)]ip;f&*Jfj~~~mffllJ 
:ii!,J.lil14~ GB/ T 6725 a<J~Jli.YEo 

6. 9 ~;jf.!=j_t, r:/J;f1;Jftf:Z.fBJEI9~1!5tiBJjEJ.lil~::kr 500mmo 

1 lit(~ 1? ~ ~ [tj muffi mnm 
1. 1 IlJU~i!l!.fl'tiri51!ma<Jfjj(~f?:t,E:*mMf~m~~~mffllJm,:Jt-mm~J¥a<J~J¥. ~t~:bo~i!l!.r& 

Jio 
7. 2 Iill'.~i!l!.fl'tiri51!Jfla<Jfjj(~f?:ta<J::&OO~t?, 1r*JfJM1~t!:f7t ~B<J~t?~:FJI!o ~~~mfjj(~f?:t 

*·fjj(~f?:t*JfJM~•~~~~a<J::&OO~:FJI!oiill'.~i!l!.fl'tira<Jfjj(~f?:t~~•~~mm~~m• 
~0 

8. 1 .¥ffiT~~!JMif.6J.tJmii 500mm Bt ,!]6,~~~fPto 
8. 2 :tm:51i!:~fF1Jl-i:l';f!:J-Ja:*;ftJ~~:!tM~Z.IBJEI9fBJRE;J\r 2oomm :#-Jl;ftJ~a<J~t?~5i~r:fft:tBt .~~~~ 
tFto ~~fF1Jl-i:l';f!:J:ffi4~a<J;ftJ~Z.fBJEI91BJjE::kT- 30mm at .~:ff~)]ipf&o 
8. 3 fjj(~.:il.ffiBJREE8t?t:fi1i~ia:it~*llff5E,:Jll::kiBJjEJ.lil~lmii 1000mmo 
8. 4 ~t:f$1ffjc~a<J·Iff5Lr, p;!;j~f?ti'BJ!'l::k~~J.lil~lmii 120mmo 
8. 5 § .*r'1J.lil~:ff;f!:Jf?;t[PJ;f¥1.fj)jti¥Jfjc~;f!:J~;jf 0 

8. 6 ~Pi51!19::ff ~~JX\,~, f§tl:tzop;q:iii:ff:!tM~ a<J~~, i:IL~Y'~~~-1»W1'X~t?t o ~J.t~;J\r 12oomm Et9 
6 
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~~ Jj\Z~~ p};j 1PlHx¥-iP~ 0 

8. 7 ~~~~J:3T ~ JJtlm:ii 500mm #-.El~~>'~1Pl~:1f:kr 200mm ~;Ut rPJ i'BJREBt, :tr:tt:1Pl~Ji2Jjiz~~iP~ o 
8. 8 tEtf'~f}(¥-~JWJOO lOOmm ~RE~I*J/Gjj\I:;ff:WJ~A¥-feHjj~~~o 
8. 9 ft~.ll.ttm:i;f&~f-~~~1!'!15E1r*fflmt1t~X:.-fi:i!~.J§m£Jf:~G;J\r 6mm,#-J:ii!\¥jtm;J<JL,*ffl~ 

fi:i!~B;f ,.-fi1[{2Jj\I/G;J\f- 12mmo 
8. 10 ft~.ll.tt~f}(¥-~ ,~;ff, ~~;fn~~~l!'il5E1r*fflm~.-ill,J:IJ*ffl~t11!'!15Eo 

8.11 ~JJtp;f&~rt~.ll.tt~:i!~*,mm~QX:~~141!'!15E,lJt:f:m~wcFo~JJtp;f&~f-~J:7&00~i'BJI!1it:~G:kr 

lOmmo 
8. 12 fjj(~tp~~$!J6\®f~jit& tJ M~Jl9}\Jo/J$1!'il:itf~o 

8. 13 ft ~ iP ~ ~ ~ Bt Jj\Z {!~HiE f-1[ , 19::1r I~HifPJ .!t ~ I~JL!fr. ~ ~ ~ Elt! o 

8. 14 rt~iP~EI3~~~1ftt£lJt:%m~m~Fo .m~$1ft&,®r¥R:FJRml1f .~~ t1 .:wtiV!~m~~J1,if~~:il 

¥1J 1:9! iJJ ~ ${ft , lJt:% Jil[I :fft Jlt Jtf 1-T ~ )1,if~ ~ o 

9 Ilj(~f?~~~ 

9. 1 9~5!~~1\f 

9. 1. 1 t?~rc£mg.i1G~. 

9. 1. 2 t?~rc£>'~7&:~Gftlitr::1f~g.~ _g=are,tfT~ 

tu1JJbl:=B~U¥R~~m~ ±o 

9. 1. 3 ~~~~:FJR~;M} lJ:5'~ 7&Uff)jiz:;ff~ 

~[ti;frJ~~Htfo 

9. 2 R-t~i!f 

9. 2.1 ft~.ll.tt~,f}(¥-,, :fjt;ff~>!f&:it>'H:£,~J¥.Ri"illU Jj\Z , -@-7& 5 ~7& 6 ~~Jil.5Eo 
9. 2. 2 ~)Jtp;f&~>Jtf&it~J3t~J¥)3t, >JiiiU~J.ilZ~-@' GB T 702 .!! . ~ GB T 6725 ~~JE o 
9. 3 TA~uum~Jt~~ 

9. 3. 1 ~~~7&Uff~:FJR~fj(-=f~~;fl;ff~~~J¥)3t)jiz~-@' GB/T 37 ~~~J¥)3t~>Jto 

9. 3. 2 ~~~7&00~:FJR~ft~.ll.tt, ;fj]k;;t{:{ti?.ffl{tj:,~-

9. 4 Ilj(~f?~#ilf4=filf~~~ 

fJCff'{'!;;$:$:5tffl:¥J A ~{i1J~f&~:/J?t:, El3~rcr~fJC1lt?'XMrWf&~o 

-x>Jiffi:1lttf'~f}(¥-~;J;F£Jti:1T{i1J~f&~, tE lOOON ~ 9='{i1J~fl::ffl'F ~:li:k~ifmJJt/G :kr L/ 250 
CL~lOOOmm) o 

-x>JW:1ttiP~~;ff~;J;F£:1tf1-T{i1J~f&~.t£ 700N ~9='{i1J~fl::ffl'F~:Ii:k~ifmi3t:~G:kr 30mm 
CL~lOOOmm) o 

-x>JW:1ltiP~.ll.tt;W £Jti:1-T{i1J~f&~, t£~it{i1J~fl:: ffl'F ~:li:k~itr:mJJt:~G :kr 30mmo 
9. 5 Ilj(~ffl~I~j:,Wfilf~iit~ 

9. 5. 1 Jt~tp~t£fJt:%~~JG*JS ,}fJpPJ'Jtf1T{i1J~-Jj\~o tffjj(~tp~f}(¥-~{f~J~MJt~}'[_;j±~JY! 

$J]f[1Jo~riffi:~%iP~~.ll.ttlY!${i1J~iK~~9='{i1J~ ,JjizmJE 'F7u~>Jt = 

a) {f {iii ;MJ {tj: :itg 7G Jj\Z ili fJt Wf ~ ; 
b) /Gjj\I1Jt~;f1;j{tj:~~l!'il{4~;f'~l9JQX;Jm~; 

c) :fft~'F~:Ii:k~ifmJJt:~G:kr 30mm; 
d) fEP~Fo~~~:':ft:f~Jj\I/G:kr L/lOOO(L~lOOOmm) o 

9. 5. 2 fjj(~:j'p~t£fJt:%~~JG*JS ,}fJpPJ'Jtf1TJt~tp~~;ff{i1J~-Jj\~o tffjj(~tp~~;ff~{f;i:,~J]f[ 

11o 1ooN ~~9='{i1J~ ,JjizmJE 'F7u~>Jt = 

7 
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a) {f filJ f1J {4 :t5J :;f Jill tf:l fJ\1 WI~ ; 
b) :;fJ:ilZ~~f1J#~-~#~~~dM.; 

c) :D'H€~~~il::k~iq:t]Elt:;f::kf 30mmo 
9. 5. 3 ~~f?tt£JJl1:J;m:tc~:JG~j§" ,J=Jj}':tPJ:il!:1f~~tptjij})J!p;f&filj'~iJ\~ o tE~~tp;tjij}H*IJ;f&~ {f~ 

J<~J]f[:1JD lOON ~~9=tfilj'~ ,J:illmJJE ~JU~>J( : 

a) {f filJ f1J {4 :t5J :;f Jill tf:l fJ\1 WI~ ; 
b) :;fJ:ilZ~~;ftJf4~-~f4~f'~~dM.; 
c) ffi.~~~il::k~iq:f)E]_t:;f::;fcf 30mmo 

9. 6 #!~AA1Y!IJ 

9. 6. 1 #!~!.Vi§ ~Q#l~~· 

a) ~~:lr.ttrz:Jbj~X!Jtl.§tffi;j~Hl'f~}j(jg 10% .~1tt:;fj;'f 10 {4,j;'f 10 {4~~; 
b) jijltf?t:lr.tt~ff:rJ;J11.~1lt~>.K1J 10% .~ttt:;fj;'f 10 f4,j;'f 10 14~~; 
c) f*-¥~ ,t'ttff ,jij}H*IJ;f&R. --t~~~ftt:;fj;'f~ 3 14; 
~ ~~--m~lt~~~ftt:;fj;'f~3#; 

e) f*-¥, t'ttfffiiJ~~~~1tt:;f j;'f 1 {4; 
D ~~:lr.ttfiiJ~~~~&:;fj;'fl# o 

9. 6. 2 ~!HH:AA1Y!IJ 

~~iPt:lr.tt~tttJ:ilZ E8 IPJ- ;fJ;f-1-, IPJ-~%~rz:£~1LGlt ,_§_ ~1tt:;fJHi;i15000 {4; i*-¥~ ,tttff~ E8 IPJ 
- ;f:Jt-1-, IPJ-~J\1.~, ~:lr.ttffiWC~~m~mnx: .H ~1tt:;f!Hi:i110oo f4 o 
9. 6. 3 IJ:(IJJjii\:~ 

~~t?tJJl1:%-JJ\~E8'$/J:il!:1-T. -JJ\~JN § ;fll-JJ\~~•E8'$/Jtk:JE. ~/JPJ:;f¥1Jtm. JtiJ\~~*lilZii~ 
f;jt/J 0 

10. 1 ~~tftt;ftlf4PJfli:if[PJ~>J(-§.~.x11fJ\1:%:tc~o 

10. 2 ~1--m~~~~~f?t;ftlf4rz:£1illmr!i_t~r=: rt~~. ~~:lr.tt, f*-¥~ ,tttff, ~*:iflilZmr!i_t~Jil.t-* 
l!l%f~~ o 
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,..... 

A. 1 ~~tP~~-'¥1¥-.lfai'~~~ 

lift ~ A 

(~mttl!f1~l 

~~tP*~fai'~~~ 

A.1. 1 :EJ1<ru!tft~i"X-=fi¥J{ilf~;f&~~:'i::\l000 A.1 JYfffi,$Jj§:L=1000mmo 
F 

00 A. 1 ~ru!tP~~-'ffiif~~~ 

A. 1. 2 :EJ1<ru!tftti"X-=fi¥J-JJ\~{ilf~:Jg 1000N o 

YB/T 4001.2-2020 

A. 1. 3 :EJ1<ru!!Pt1X-=fi¥J{ilf~iJ\~i¥JJ:i/i:fJn~o :tmoo A. 1 JYrffi~ so%F i¥J~9=t:J'ili~hm:fJnr:EJ1<ru!:f?t1X-¥ 

i¥JJ§.IfE 9=''l'i1Sl:, 3min Fo~-ftfili~, ~a 7tifm1FJT1ftiJ¥U~11L 
A. 1. 4 1X-=f'if:fr~9='fili~ F f'FJ'ffft~JJt d i¥J1JM:Ji 0 ~{ilf~ F hm:fJnr1X-=fi¥JJJ.IfE 9=''l'i1Sl:, ilfl:M= 5min Fo 
7fftitlY!~:Ji 0 :fJn~M i'SJ19l~:Jii:k-¥1¥J~:7d~J3t dmaxO :tzn 00 A. 1 JYfffi o ffiJ~Fo, :M~~t~::ffi~:itHrlY!~:Ji:Jf-~c* o 

A. 2 ~~HP~~;jfi¥-Jfaj~~~ 

;fl;jf i¥J {ilf~;f& ~:!Jr! ~ ~~ fk-¥ i¥J {i1J ~;f& ~:!Jr! , :EJ1< ru! 1? t ;fl;jf i¥J il\~ {ilf~ :7g 7 00 No 

A. 3. 1 1H.±*¥~1¥-.l~:€ 

~:EJ1<ru!~tt{ilf~iJ\~~£~ttfflm~~~~~~:JJr!~~:friJ\~f~l:o 

A. 3. 2 ~~:llttfiif~lit~I¥-Jfflj]O~ 

A. 3. 2. 1 :tznoo A. 2 JYrffi~ so%F i¥JJj(f~9='{ilf~hm:fJnr:EJ1<ru!~tii¥JIYI:EJ1<l:, 3min For~-ft{ilf~ .~s 7t 
;;&11!1FJT}ftij ¥0 ~{i'L 

9 
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A. 3. 2. 2 )j4f;j( -1Jl-~ !:f:t{ilj'~ F :t@::fJO-=fJ;J(:ru!3l:.tts<J]]!J;J(_t, i*M: 5mino :fJo~AA i'SJVJJ~ :JI:f;J(:ru!3l:.tts<J~j(j'JEJJt 

dmax , J!O 00 A. 2 fJflj; o 
A. 3. 2. 3 fEP~J§" ,x·H~~~%:itt1-TVJJ~:ll:#-ic33L 

A. 3. 2. 4 {ilj'~iJ\~B<J~5f!;,J.lll~if*~JMitj.£::)CB<J~>Jto 

A. 4. 1 J;J(:ru!j'f'~:fr:fJ\!~g(~jG*J§", PJuH-Tm!~{iiJ~iJ\~o 

A. 4. 2 J;J(:ru!tf'~ft(-=f;fJI!~{ilj'~iJ\~~:'i:J!Il 00 A. 3 f]flj; o ~f*tfd'FJ!Ilr: 
-{ilj'~ F ~zv±-I!L7G fl:P-$-±1!!" ;j( -1Jl-±-t!!:t@::fJO -=fft(-=f 8<J ~ Ji!E r:p $ o 
-:li:ctJ!o oo A. 3 f1f1F7l< v-J£1fts<Js ?t*VJJ~:S:m r:p {,,~rcits<Ji\fa~:ll Cd) 0 

- fEP ~5 , x;J ~~1t::IB ur1-TVJJ~ :1!::1Hc :B{ o 

F 

L/2 

L A- A 

00A3 -~~~~·~·{i1J·~-
A. 4. 3 J;J(:ruitf'~3l:.ttm!:J:m{iiJ~iJ\~~:'i:J!o oo A. 4 f1f7F 0 ~f*jlt'f'FJ!or: 

-{ilj'~ F ~tv±-t!!., x fl:Pnr±m ,;j( -1Jl-±-t!!:t®::JJo r:f;J(:rui3l:.tt B<JIVrJ;J(_t 0 

-:li:ctJ!ooo A. 4 f1f7F;j(-1Jl-J£1fts<Js ?t*iJJW:Jinfr:p,c.,~rcits<Ji\fa~:llcd) 0 

-$~]§" ,)(;j-~~~%:ltH-TVJl~:lt:#-ic:B{o 

•• 
F 

A- A 

A. 5 ~-1!i~ 

~~tiH~·m'El.t5~rfi~L~,: 

a) tp~~_m~~:ru!; 

b) iJ\;¥-fR >J lk:f1J14 R >JVJJ~:Jiic:B{; 
10 



c) tftt1J(f.Et9ia\~?ilJ~,nf[:fJOUL~J'~~B11'SJEdi:k~~:JfEJj[; 

d) t?tmffEt9iA~?ilr~ ,nm::fJo1ft~, t#~B11'SJliHi:k~~fiEJj[; 

e) t?t.lrttEt91J\~{ifj'~,nf[:fJo1ft~,f#~B1rSJlk!l:k~~:JfEJj[; 

o 1ffi1J~JJ&c~~) Et9~"'P ,jk~~~ic*~~~Jt; 

g) iA~Yr1!fflniD::fJo?ilr~Et91~-;f.~~w~~~. oo~~JffiJ=f; 

h) it:i:~Jt.Et9:&~ic*; 

i) ia\~ 8 :Mlkfl\~t/i!Jj[; 
j) ia\~:fD.~AEt9~~ ,l{g{ft;fn!&f~; 

k) iA~:fD.~AEt9~~ o 

YB/T 4001.2-2020 
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lfM ~ B 

(~~·tim~ l 
~~ ~?~5!iUJHt9J 

B. 1 ~~H?~~-=¥-m~5!il.l.li.t9J 

B.1.1 ~-¥7ft~~9;§:M*fflACB.l)ifjl}o 

M= FL/ 4 

Alfl: 
M-jft~~-=f~9;§:,1jl{.ft1gL:j::.JiiJ!;;t;*CN • mm); 
F -j~iJO~ r:j=l1'iif~ ,ijl{.ft1gL:j::.JiiJ! (N); 
L -jft~~-=f~R§:,ijl{.ft:1'.7~*(mm) o 

B. 1. 2 ~-=f~lWIT'tBt-11:9;§: I *fflA(B. ZHt;JL 
I=rc[D4

- CD-Zt) 4 ] / 64 

Alfl: 
I -~ -¥~ ~ 00 tBt-11:9;§: , 1Jl {.ft 1'.1 [9 i'X::1J ;;t;* ( mm 4 

) ; 

D -~-=f~jH:£,1Jl{.ft:1'.7;;t;*Cmm); 

t -~-¥~~)¥,1Jl{.ft1'.1;;t;*(mm) o 

B. 1. 3 ~-=f~~OOmit W *fflA(B. 3Ht•o 
W=rc[D4 -CD-Zt) 4]/32D 

Alfl: 
w-~-¥~~ oom:S: 'ijl{.ft1'.1 ~ ijzj] ;;t;* ( mm3

) ; 

D-~-=f~jH:£,1Jl{.ft:1'.7;;t;*Cmm); 

t -~-¥~~J¥,1Jl{.ft1'1~*(mm) o 

B. 1. 4 ~-¥m~slill3t a *fflACB. 4Ht• o 
a=M/ W 

Alfl: 
a -~-¥m~5lill3t ,1Jl{.ft1gL:j::.JiiJ!4lf.1JZ-::1J~*C / mm2

); 

w-~-¥~~oomit,1Jl1.ft:1'.7~i'X::1J;;t;*Cmm3 ) ; 

M-~-¥~~9;§:,1jl{.ft1gL:j::.JiiJ!;;t;*CN • mm) o 
B. 1. 5 ~-=¥-m~s!il.J.t~9J 

~-¥•*~~~l3t~*~mum~~J3t~Hm o 
a/f~l 

Alfl: 
a -~-¥m~slill3t ,1Jl{.ft1gL:j::.JiiJ!4lf.1JZ-::1J~*CN/mm2 ); 

J-m;tJ:JJc~slilJ3t~1tm,1Jllli:1'.7*JiiN4lf.1JZ-::1J;;t;*cN/mm2 ) 0 

B. 1. 6 ~-¥A*~aaml3t dmax*fflACB. 6Ht• o 
dmax= FV / 48EI 

12 

Alfl: 
dmax-~-¥A*~aamJ3t,ijl{.ft:1'.7;;t;*Cmm); 

F -j~1JO~lfl1'iif~,ijl{.ft1gL:j::.JiiJ!(N); 

L -jft~~-¥1t-~R§:,ijl{.ft:1'.7;;t;*Cmm); 

.............................. (B. 1 ) 

.............................. (B. 2) 

.............................. (B. 3) 

.............................. ( B. 4 ) 

.............................. ( B. 5 ) 

.............................. (B. 6 ) 



E -tJ*45!J!·If£m:m ,ifl-{ft1'Ji:f::~J!4iJ:-lJZ-:!J~*CN/mm2 ); 

I -~ootm:·!f£9£ ,ifi{ft1'JD:YtX:!J~*Cmm4 ) 0 

B. 2 J;t(~:U:tt5§!J.t~t-

B. 2. 1 J;:j<~ltv:tt:TJ.iz~I¥J~9£ M *ffl:r\CB. 7Ht~ o 

M = Fh 

:r\"P: 
M-J;:j<~3Ltt~9£,ifl-{.fl1'J4tft!~*(N · mm); 
F -~~1J0~9=J{ilj~ ,ifi{ftjgi:f::tft!CN); 
h -J;:j<~3Ltt~ll ,ifl-{.fl1'J~*(mm) o 

B. 2. 2 J;t(~:U:ttml'f.t~t•m~tv;OOtm:•li~ I 

YB/T 4001.2-2020 

.............................. (B. 7) 

J;:j<~3L.tt~'L.':PJ(1J,~~#J~:ff{£ .~}JoT 3Ltt~m~ff~j] o 1'1T:!J-ftit~, ~J;:j<~3L.ttmHt1'1H~ 
~fijj ~;\[;j±#<j'lf~[Hf~fi o 

:r\"P: 
I -~OO·tm:·lf£9£,ifl-{.fl1'JDTitX:!J~*Cmm4 ); 

A; "P : 
w-~oom:lt.ifl-{1 1'J ="tX:!J~* m3

); 

:r\"P: 
a -J;:j<~3L.ttm~5Sill ,ifi{il1'14~ft!4ifi:-lJZ-:!J~*CN/mm2 ); 

w -~oom:S:,ifilli1'1 -=:rx:JJ~*Cmm3 ); 

M-~9;E,i{i{.fl1gi:f::~J!~*(N • mm)o 
B. 2. 5 J;t(~:U:ttm:~siJ.t~• 

J;:j<~3L.tt•*~~~ll~*~#<JMm~~ll~Hm o 

a/ /~1 

A; "P : 
a -J;:j<~3L.ttm~5Sill,ifl-1.fl1'1i:f::tft!4iJ:-lJZ-:1J~*CN/mm2 ); 

f -#<JMm~5Sill~Hm,ifl-1il1'14~ft!4iJ:-lJZ-:!J~*cN/mm2 ) 0 

B. 2. 6 J;:j<~3L.tt•*~6U~ll dmax*ffl:r\CB. 12Ht~ o 

dmax = Fh3 /3EI 

A; "P : 
dmax-J;:j<~3L_;fi·*~ft!J3'~lf,i{i{.f[jg~*(mm); 

F -~~)Jo~9=J{ilj~,ifi{.fl1gi:f::tft!CN); 

h -J;)j<~3Ltt~ll ,ifi{.fl1'J~*(mm); 

.............................. (B. 8) 

······························( B. 10 ) 

.............................. CB.11) 

.............................. (B. 12) 
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E -ifJt-H~t:UJtli , 1!!1iljg 4-ifJ! ~.1Jl-:!J ~* C N I mm2
) ; 

I -~OO't8H'£9iE ,lj!{irjg12]i](:IJ~*(mm4 ) o 

BG-500-1200 ~~tft~5lit!tit::. o 

BG-500-1200 ~~1ft~~~: 

1:K-¥m~~H2:33. 5mm,~J¥ 2. 5mmo 

t1Hfm~~r12:26. 8mm,~J¥ 2. Ommo 

~~3Lttm~~r~2: 42mm, ~)¥ 3. Ommo 

~'L'~~~-~2:65mm,~J¥ 3. Ommo 

~~3LttfBJRE L=1000mmo 

~~_}[;fi~./t h=1230mmo 

Jl£-f& 10mmX 50mmX 100mm ~~Wi!ID o 

{ilj'~~*: 
j;K-=f;j(-1jl-~l=j=t{ilj'~ F=1000No 

~~3L~ilYH'f~B<J~I=j=t{ilj'~ F=500No 

mmHt-J.Jg Q235B: 

ifJt-l-5iti·~t£m!i: E=206000N/ mm2 0 

mtJm~5!./t~it-ffi f=215N/ mm2 o 

B. 3. 1 IlJ(~~P*~~~sll.li.tll 

tft~j;K-=f;]ft?f~9;E M 
M=FL/ 4=250000N • mm 

tft~j;K-=f~~OOR ""t ,D=33. 5mm,t=2. 5mmo 

j;K-=f~~ jijjijf_g 
A=rr[D2 -(D-2t) 2]/4=243. 47mm2 

I=rr[D4
- (D-2t) 4 ]/64=29437. 46mm4 

a= M/ W=142. 25N/ mm2 

1X-¥m~5!1t~::.: 

1:K-¥m~5!ltnwtE~it~**Hm a! f~1o 

5!./t~- a! !<1 nwtE~it~*o 

1?~ jX-¥ :&i::k ~ fliltftlt 

a/ f=O. 66<1 

drnax=FV /48EI= 3. 44mm 

L/ 250=4mm 

ffir!i::k~fliltftlt;Jvr L/ 250 89~*0 

B. 3. 2 BG-500-1200 IlJ(ID!.lL*.±siJ.li.t!l 
~~3Ltt7ft?f89~9iE 

M=Fh=615000N • mm 

14 



rt :ru!.lz:. ttM 1-t -tt•m :ru! ~ oo tm: ·11:~ 
I= n[D4

- (D-2t) 4 ] / 64=70297. 06mm4 

rt:ru!.lz:. ttM 1-ttt•m:ru! ~ oomtt 
W= n[D4

- (D-:- 2t) 4 ]/32D= 3347. 48mm3 

o-=M/W=183. 72N/ mm2 

o-/ f=O . 85< 1 

ft:ru!.lz:.tt5S'd3t~- o-1 f < l mJE.iitt~>lt o 

Jt:ru!.lz:.:.f±!l*ifgatJf)aJ3tdmax 
dmax=Fh 3 / 3EI =21. 42mm 

~if!l*ifglttimlt!jvy 30mm I¥J~>lt o 

B. 3. 3 BG-500-1200 ~~.lz:*!~fiJ;~Ulltim~JHJ~-

~ 'L'ft:$ll! filii~ iii~Jt A max 
A . - n B - (D-2t) :!]/4-

il*JfiL::h17c=f~~.~Jff~~3 mmo 
~'L'ftJftLE!llj\~jjj , , min 

=3 7. 

~ 'L'ftJfiL.E!l'J\~iii~R Amn l'!J\rft:ru! 
~JE~~ o 

YB/T 4001.2-2020 
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