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1  General provisions

LB1  This code is prepared with a view o mprove the up]:l]'rfualiﬁn feizl of %Fﬂr[t‘d plasiics
Louipment and piping engmeering, and o schieyve adilan;ed_1m:l'|nulc:-g}l,.qiful:,r and saliility , econarmy
and rationalivyand quility assurance.

102 This cade s appliesble to the design, manufaciune, u} [t E engineering «uiliy
deceptanee af integeal Thre remlorced plagtios equipment and p@‘d winding, spriving and
&

hand lay-up. 1_!;'
183 This cade s not applcable 1o the fallowing des n'q?%}vfnfmm‘l plastics equipment and
piping: N

1 Treavspon wnk,buried comainer, sorge v mulile wealled ranks:

2 lrregolor shepet no-gyrating b contsmess ., OWETS

3 Egupment and piping for highly o A e chemieals;

4 Buned watersunply snd drn pﬂM

5 Chimneys and flurs; .

6 Ol and ges gadhering. and |

Fr
sttt ion pipes. X.
1.0.4  [n engincering mplicﬁ il fibre reinforced plasties e 1ip.m { piping. in addition o 1the
fe:luirt-nmnt:t'ﬂljpuhmﬂ e anpulated i the v% levant standieds of the magicsn shall

b complicd with. \;\ {‘ﬁ\
ot {@\W
'



2 Terms

2.0.1 Tpe L
y - , " ; " A
The reviprocal cf the unit avea mass of Thee neinforcad suteral kg m™ o udil widih Dnim) of -«
lamtna with unit al L0 mme kg /m*harthe reciprocal ol the un widih (mm) of afammeidgeith uniiol 14nmm.

282 Uno ensle sieength r

Litmate tenstle lagd per utit width and ini zres mass of fhne r i fnh’e&w;?uriﬂ cf o lamine ,wazh
aidt el MCmme kg mE) T'.J-:_}’_. ey
2.0.3  LUnirensile modoles F \:_‘

The ratio of the tenste load @ the correspeniding s 1-‘prp:;q{|i1!'wi:l1h aned umit aren mass ol fibee
reintfomeed material of a lnmma, with unt of 00 mm- 1 & b4
204 Tensilelosd coreying espacity of Iatnul.m:v/'r i

Lilimpte venste lagd of wnl width 1.;1n|ina|nul-'i 'ﬁl‘h!‘?‘ﬂﬁ'mm.

2.0.5 Lamimase unit tensile saffness .q‘ﬂ .
Ratioof rersile load o comresgpongd: i of univwadth lamiate caith uoir of N mm.

2.0.6  Diesigm thickness ol straetoral lafer
Thickaess of structiieal cileulitan, forfain lond i Jayer, s ! i tictude the thickness of

listing wnd cuter surlave. ‘/ Tr
2.0.7  Deésign thickness ey k
iwcluding the thiskness

The éntire liver t ﬁm 'E!r.ldIL.mF. fnver. the thackoess of theining

anif the muter surface: ﬂ::jf 5
et nvelape
|
omiel Lng for thie Biaxislst E’\'Qwr{' curves uf anEniropic matenals.

==

: iy Tormed by mirrewntion in a layer.
2010 Chip
A small prece of damage ot the edge ar surface af a lever,
2.0.11 Crazng
Erregolar minoromack on the =orfiee ol s loer,
2002 [y spot
Areas where libees are nat adecuately salurated warh testn,
20.13 Exposed fhre
The surfaee ored ge fibres are exposed,
20.14 P
A erater area olalaver
2.0.15 Seriich
Benring or shallow mark on the surfsec af a layer.
2006 Wronkle
Wiy surface of the layer due 10 iregular shape or overlupping of the structere.



3  Basic requirements

|

Al General requirements

X
o r
3.1 The desiygn pressure range af lbee remioroed plastics equipment shall be i4 Breofdence with the
ferllesweinig reqpaimemments:
1 Where the dinmeter is less than dr egual 1o 4m, the design § 1{:11:& _-m'rr.' ghall nat be larges
thar | UMPa, aod the protect of the desgn intecnal pressice i nﬁ.lpr ahall mor be lseger than
A0 e aned the designoextermal pressure shall not be Iﬂ*ﬁ_ﬂhm s
2  Where the dismeter 1w leegee then dm, the m.--algn,in F-l![ﬂ'l.'-a-‘:qlrm' shell not he larger than
2.0k e und the desgn extemal pressune shall no be iy ki,
302 The design pressure sange o Bhe rLlnI:mT h-m' piping shall be in neeordance with the
Frallevrinig eeapurdments: 1“;
1 Where the diamerer i3 less than.or Eﬂ:| [ﬁll}mm the design intermal pressuce shell not be
larger than 1.0MPay

2 Whero the diameter 1= lar }QE;E'EJ.

mum and [ess than or cnu 1200mm, the design nrermed
pregsre shall ool be bege r]'rj.*-*n I E

ri-r Chan 4. LM .

3 Extermnal pressore *-.uh IJ: l

F

3.3 When the desi pq@lﬂ'ﬁ ||J.1 diaeteter of Tikré rainfy : ;é'uwic'u equiprnent and piping do not
coithorm o the soo; ﬂm Artickes 3101 and .ﬂ.-#.?!‘uf“mn‘ﬁ':]t the matenal propertics shall b
detemiined by :::q%
304 Thee perature range of fibre reinlfnged E s erpriprrient should e — 400 10 + 1200, ,
amd the :ll..ugn ture renge of piping sh %’Eﬂfi o+ L100, When the wmperature ranga is
el ‘ﬁ\ﬂﬁiﬁuh"r"r“‘“”"‘ al thee materisl -:F:“] -.1f etertitied by 1esting,

\ 32 Fuoctional requirements

321 Plame retardant resims or additives shill be gsed when Dame relardenm peclnmmince of fbee
remftnrecd plasties equipment and piping = requioed.

322 Coadeclhive carbon fibees or conductive [illers. shall be psed whes Tbre remionced plasies
couipment and prping are requited 0 have anti-statie propemes, and the cominuous surface resistviy
shall mor be larger than 1A 10°0 ar the volome resistsaty shall not be lrger then 1.0 100 Qem. The
elecirostane grounding shall meet the requirements of te relevant provisions of SH 3097 Code for dhe
Design of Seatie Efevirici Grogmdtg for Peiraghemiced Indisteythe vureent industry-asandied,

323 When wear resistince of fibre remlorped slaste cquipment: and pipng are regquired, wear
pesi=a [illers dhaall be added o cee resin o arher toelnieal nisazored shanld he 1aken.

324 When there i food hygitne rogquiresient for Ghee reinforoed plastics equipment and piping, it
shall mee the requirements of the coreent mtinmal standevds GBST 14354 Foodd Costainers af (ifass
Fifre Retaforced Unvgfariated. Podvesier Nestn aid GRST 506958 Methoo for Anadimie of Tlvpieas:
Bumdard of Unsgserated Polvester Resin und Glas Filfve Nediforced Plosplon Ued @ Food
Condaimers dodd Packaging Mileeials,

£



1.3 Desipn conditions and documenis

3310 Thedesipn conditionz al the Bhre reinloreed plestic equiprientand piping provided by the clen
shall include the fallowing contents:

I Compenents ardcharpdieriaies ol medivm d

2 Olperaling perameiers suchoas workmg pressure, wodsmg Lemperalure, Jn’.p.ll:i"‘ﬁgﬂ o, velavily -anad
biesnch load y 2 B

i

3 Provess desemplion %
4 Lieometric parameters, nozele oriemstatiion and supgort I'I.'_|:||.=" . | ‘| r
5 Meturdl conditions =uch as amibacnl demperiiine . soasms LflTl.-rlfﬁtMu:-h infensiy, wirnd sl snow
-i__h =% P
lods e, s a'y A

D her comlinoms, i g '.-._ 4

332  lictore mamlaetoring fihee remloreed '|'I|.-JF-I.II,# L.]':ﬁ“'ninq'n. :|I'II'.| pipings the mann{acturer shall
hive design documents sech as design 1ask 1hﬁmﬂ=rmhn:}n sheers design drewings, design
speeilicaliomsels, A ,_-. n "

333 The dlowing cortentsshall T inclad i;lwl"r:th;_ Jh;g n deawing snd the design specificatone:
1 XName amd classiBontion ol ]E?%l‘ hq_iﬂ;‘ r:.;..u]a[mn.-f-. speaihoations and prodoct standeaeds for

design and manidaciore; . "'hc. Fr %

T Working pressare. w-:1rk I'l;'! }l;‘jl-‘ﬁ!‘m!ﬂl"l: contparition. Ll‘mrﬂ-f{;h'E‘M$ velocite, texicily and
waplosion harand of the me rI:u.uE‘n.; 1 o J,

3 Dresiprae hI;:Ir'r-i:lLT'LH'I-‘ r'hﬂllgﬂ [rresanre and wnd, siow mq‘:}ma’rhc.umn Tesaaedsly

4 Tupes, gmdl;&ﬂ:li‘sﬁ-}:uﬁrnlmm ol man rw 'n::LEr_m]'f--

5 Mo rhﬁ Hﬂf't’]& o parreners gl ||g".-'|||||;|rl-:.--;gll'i‘l]'l.':lj raige of eguapimsni thameter, Feiplhit.
vislome, pipe i m:.h'ﬂmh and s e _ ;

g Her"-u,.rlmi"r;'rl-. numlier of I'-;-S.'H*t.-Lhi'LT:;;:‘;%'arTﬁ devianien control sange of fihee reinforced

Tu.l.*-il& rx'PquJl,m'l A piping : ‘!:,

71 regasaries such as Hing lug. stect and |.F|.I:|t|.| r

B Locaoin ol mamepiites for flvre rein foreed plasies edurpasent qmd prping 5

9 Packaging, trimsporiation end installetom requinemrients;

T Testng regquirements,
A4 Owerpressure protection

4.0 Adl cgmpment mothis code shall be protected by overvaliage.
342 The overvoltage profection of the eguipment connected with the aimosphere must he in
sceordance with the follewing regquircments.

1 Shall be open ai the top, and shoewld be communicated divecgly with the air;

2 The sectional srea of the veol shall not be less Chan the larger value belween the inlel and
outlet dimensions of the equipment [ net circalation area) ;

A Adrtight vent miust not be probibited;

4  The overflow port shall be installed , and the scctiom arca of the overflow port shall not be
less than the inlet dimension,
343  Uwervolinge prinection for equipment that dees not mierconoeet with the aimoesphicre shall be o



econlinee with the Tallewing reguirements:

1 Overpressure reliel devices shall be installed for equipment with overpressure during
aperation;

2 The igstallation of OWETITEESLTT relief devies ‘chell confored 1o the relevant provisioms of
G ORI Presiure Vessedt-Part 1o General Regiirenrenty.



4 Materials

|

4.1 General requirements

o

‘X.-;‘
4.1.1  The matenal selestion of Obre reinforced plastic equpmont a p||1|r be based 1
caleulating, evalsating., texting and verilyinge of the mechanicst |1r-:1|n'r1|¢; vf:ﬂi resislonte . physical

properties and processing propedivs of the matecals,
4.1.3  The matenals yaed in fibee seinforeed plastie -::;Lupmenl lel have & Material Safefy

Dt Shevi. .!" ;
K4 *..
"

4.2.1  LUnsnturated polvestes resin, vinyl -t"li‘Fr'"Iri epoxy resin should be selected for fihee
e fopeedd plasis epmpmentand popng WEE‘;}Q.?LT I:{h‘ Sl pesinr dre selected, Uiear properies shal be
determined by tesring.

4,22  Resing used for fibre reinforee
fallowimng Fequiremeniss }
1

4.2 Huaw male

:14;1 {hﬁ%ﬁpme:u andd piping shall be i aceordance with the

Y 4

The samie-reding sl ljfl’-«nibn for lining nnd srner 'I" By
4  Usisaturit \’%ﬂ resiy and vinyl tswrtﬁm’shaf e matehed with the mnitiaor gnd
; |

1 Beainshall mee thewarki
2 Besinshall be matched with rem forcement nraterizl:

catis ik Farining prodes

L

acceteriior selected;
-ﬁ.'_
5 FEpuxy }]‘I:” L rrantech witl the :fq..lrl;. Ll%ﬁﬂ.
"l;hga.qu Ly ofthe resin shal! be mae e folloring soyuirericnts;

rmdhﬂ il shsitaraed |1ml=:,r-'.1r~r <hiall mset THe Fleendy redirements ol cmenl
i LT BT Ligedd Unsainraded Puﬂ'_wﬂrr Resin fur Filire Reinforced Plastice;
gty of vinel esrer cesin sheldl meer thi relevans reguirements of cureent national smndard

BT SUEN0 Techivival Code o Andicarrasiog Emieering of Vieg! Kster Kesina
3 The guatity of cpoxy tesin shell meet the relevant reqoicements of eoarrent nagional standard
Ll T 13657 Bisphenal-A Epory Resng
4 The proportics of resin casting hody should be naecordence with those spee-fied i Table
4.2.3-
Tahle 425 Properiles of vesin casting hady

Steibailial progsiy 1. g FER I SrEiv bl lnyar ponae
Teizile stevmgrhi M) EHAR =
Tenste mmlnlus & 108 BES =y Hi|
Fraghury eliwgsdint 7 =1h === LA]
ILzardellescom semrpermure? DT O L A0 = B

Muip Tompresaciing desigr ieifipeminne



5  The corresion fissanee 6f 1he msn oy e determned By the vormosion rediatrioe dita of the
pesin, existing spplication experence. coupon or laboratery test and venfication, ete. The evalustion
ethod shall meet the requirements of Appeadix A of this code.

4:2.4  Glass fibre and its products, corbon fibee and it prodocts, synthene Chre and its prodocts shoulid

hié selected as feinforesient rateanla foe Dlee reimfnseed prlaztie |.-'|'.|1:|i|1l-'r°r-E:|'I1 hn:L_ ipng. When oiher

vpes-al reinfomeement materials are e lecied, their properiies shall be dietenn inl:l,l-ﬁ
4.2.5 Reinforeomen: marerizls for fbre relnforced plastie sguipment and ':pmglﬁlil bt in aeeordance
with the follpwing requimements: J

1 Henfercement materials shal. meet the requirements n.!' .wmkiannmﬁﬁ and molding
Pricess: 5.

2 The coupling agert used in fibee surface teeatment r-hsa,ﬂ b d withy resing

u\;l Berw een the eoppment cxhnder

3 The type of fiiee reinforeed moterial wsed for 1F
antl pipehng shall be the seme as the remiorcemaent mmlp. n:':ru:pm-_nl ey hnder and prpelne.,
426  Glase fitre and s products should be e }%mp o srands mar, woven roving., winiding
filament, o roving, weven bpcs, surlace ﬂﬂéﬂd{& ity ol whicl shal be o apetrcance with the
fal lowimg eequirements:

1 The quelity-ef chopped sirar
Ll T LPATO Caduss FidreAdan=h

2 Thequaliy efwaven r-.-mng

Cilss Filire Wonoen H'rn.'z:'.r,:-:
3 The qwllw ol Wi jﬁrmru anil gun m'-'m.g I.\:!lﬁf'hlfu the the reqinremeae of cur-ent

i Fibre Booing

éﬁ el e reduirements ol the current national stundand
kel Ut i Jarsg
al atipckard GRAT HEETO

1hf pequiTem enizof

natienal steneerd G
4 The ﬂﬁ"

naticnal stenger
-~ Thq. At talsture cortent ol s

il a@k '1|L1| £A0—30E pim

4.2.7 + Afunlivy of carbon fibre and s |'.I-FIZZII:|!|.lL'LH ganll meet the eelevan reguirements ol current

hal.umi-l swhdard GBST 267602 PAN-Based Cardony Fibre,and GBST 30021 Warp Kuining Carfimg

Filore Reinfarcements.

._."‘

@ withh the the requirenents of current

nal| ot b e rges than 0,25 and the mazs per

FEM f.'-lhn::: ghall L in

4.23  Under the condition of different corrosive mediom . the reinfoming matenals of Tning ol outer
surface ol fibre retnforced plastics eguipment and peping sheuld be selected prcengimg to L able 4,28,
Table 428 Seleclion Tarm of reloforend materind for lning and auter sarface
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4.3 Material properties nl‘lail;‘%i ﬁﬁ;lﬂmm:u

431  The mechanical praperies af ihee reln I‘urq:ﬁ "%r.' Ia?ﬁuna for equipment and pipes shauld be
derermumen] by eshmg. When iwng the Im.lqtrﬂb ra.LﬁTﬂu i rethsad, the mechanical properires of The
ghuss fibsre reindoreed plastic limana skall |}l;‘.||1'|‘HI:',L'ﬁJ."I:|iI':t‘“ wilh the following réegquiremieniss

I The mechanival progerties ol 'kLL_-‘”Hhﬂ -u'hall bein aceordanes with Table 4.3.1-1;

2 The wonding anele and ltu__a:ﬁ;?amd.t moduhes of e srvum fofegntial &nd axial direction of the

tilament wound layee sheuld be in acea f}ﬁﬂ’rwuh Tabled. 3.1 1;"* “%3‘
3 The winding angle ‘q'l-l.t'llh: paksan matin of vhe I‘Llrlt'lll,,'-'-'-:al.ﬁk;I e shoild be in acesrdance
]
with Tehled:5:1-%; O & |- r
4 The glazs: fi fbg't'- ‘Eﬁf_lEm |n' masg ol the ]r'l!'rI;I;TI:F *h:-lf' Iﬂ“"’ftl aecordance with the Tollowing
PEpLIFCmeibs; ‘-.‘*" ; }.
11For J‘iuﬂp&ﬁ Jr.l'l'ul. mat.it shonld be 25 %f‘hﬁbﬂi—"
2115}1"&9‘1{;.‘-:@ rﬂu'-'mg it should be 453 _Lu/%;m
3 wringling roving . it should be 8097 T""-'E'.'.
1',:'1,.,‘__ Table 4.30-1 Alechenicul properties of glass fibkre reinforced plastie lamimn materinls
Bl B r-'?-?ul Apstoakie Uit fengdlesrengib T | Unit fepsle smndulos X Interleming ur lap-zhiar
Liiréciinn
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T ol ceboe e e winding i 2o e e e aagle hitweeen: e diro ctinn of weinding and he g od thiscvlindes o plpae
Tahle 4.3.1-2  Winding angle, clreamerential mai and nxial nnit tensfle madulas of the Moment woumd loyer
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Table .2, 2 continued )
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4.3.2  The mechonicil properie: of the fboe renforced plastie hminates may b catealined Stvording
to the lavering ealeolation bised on the eminote thetiry orthe testing resulis  end shall be in &edordanee
with the lellowing requirements;

1 When tested parameters o historicsl date, ame missing, the dollowsng lavenng exlculnion
mrethesl shall be vsedds

11T he wmi tensle gliffmess and umil lensde streagth of the lammeate &ha|L@mml mreoreling

teathe fallivsing fomo ks

Xt W Xs | W X o | W, (4.5.2-1)
=W L, WLl -I— ‘3 V {4 22-2)
Whire
X —Llnit tensile sufmess-af laminatet & S mm; F

i —umber of lavers of the i-1h ammas

B o —TImit tengile strength of lamimated N mmdy \;fﬁ
Wi—Fibre mass per unicares al the éih s

X —DUan tensle modulus ol the =th Lz
the winding mngle s less thindb

value shall be Uy when the u,qumh,g _

caleulared the value --.h-=r
inaf N mm-kgime i, X
1

21 The wnsile motfule fartiniate shall be cafoulaw 1,.-“ 210 the follimwing formuiak:
Eiu= m..n..% (4.5.23)

(4.524)
~7 \26 L
whe
"F'Enw:' roesdulps of Taminntet M Paly

LU alealated thickness of stroctors! laver of laminated mm | 5

whpim s fora Blames wonnd laver. when
T eveumferential mensde modulos @ ealolamed . the
i prisster than 75%and the axial tensile modulus is

IT—LInit rensite -nm-ngth u!'1h .

I—Strncture caledlation thiskness of the doh lamised mm |
wr—Filive tniss perceninge of the /~th Taming
W—Filire mass por unit gres of the @y lemimatlgm' )
o Denzity ol sured resint kgm0
a—Density of ibreChg/m™).
3) The flexural modulas af the laminate shall be calvulaied scearding 1o the Inllawing formulag:

l ; [ i : g T

=,_;§;“'-'-‘*-[HH- ) 11l (4.5.26)
S Xk,

b= = (4.3.2:7)

E WX
f=k
whero
o= Flesural medilosol annitniet MPar

+ A0 =



W Filiretnags perunivareh of tie =th baminat kgt m' s
X —Unit tensile modulis of the d=th lamina [N mmexgfm' 1,
B —Distanee hetween the center of the d=th lamise and the center of the laminatelmm ) Frpere 4.3.20

fi—Distanee hetween the neuteal plone of the lamenate and the center of the lamenatet mm ).

1 ;

=
* £

a7

Figgiire 432 -Selesnand eiggrsin T i Celaise O badwioe (e contir ol d b=t s ‘g,\ sttt £ [he lany indie
2 When tesung is used o determune the performante q‘lh‘l;m,l..:l:!. laminate, it shiell be m
accordance woth the follewing requireiments;
11The test specimens shell Be made according J‘;E '%;nrﬂ layers, amd the number of
processed eneeimens foarvach st gen: shall ni;_h i*
21 aiwing el Tarmmale perfarmniie - te*lmﬂ,i 'ﬂlﬁi ¢ in acordanes with thoee speciled in

Talle 4.-3.2-1;
Table 4.3.2-1 “.;13:3( perfirimance festing iem

[Luminn Lar male

_ et o N[ |
T o —

‘,!.lnﬂ: -urnj:*uu ‘-_'.‘ r\ o -

e U \‘Hrjil-‘ stwenpih f‘k I
1. -\ = ———— - |
\\: T B EETTT SR B TR 1- - & '
= ’ \ *E =
Fenado midilugs

Elawiic riu /u:,ﬁa '!-.. w1 J |
| ..l" ﬂ\ Fremnrl mesalus -: 3%& - ..'

= 3 S - | =
T -
i InjeflaitiEar shing alissgil e | [
=4l |

g shier arrenygity

T||Irii||"'||rf'|||-|1l.|-n

Yhwar strivdth

Moy L rmwsrmssas b g whad o e e pa e 70 s o teng=hoold o b .'.-Jr:l"lll;l'.'-—" ran e g e el

A1The confidenss of thespecimen dat shall be enlealired aecarding 1o the following Iormlas:

A== rFs [.3.2-R)
STy

= Tl : - 2

A J =1 (4. 3287

where
4.~ T'ypleal values for preset lnyers performance s
J—Average test results of meesured performance of preset layugp;
f —dedistrbitnn threshold wlhich may be valued acenrding 1o Table 4.3.2-24
s Sanndard deviatan;
Jd—Aetual test resakis
AN—Mumber ol specimens,



Tabke d.3.2°2 ¢ disiriludion threskeold
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| Equpment design IEI.IE'-H"-&Q:L" uil::nw._l:llt SEFEL
433 The dewgn fscior of te mechanies ﬂ |-1‘nvf;|.a’nﬁés of the gguipment shiall be determined in

.._.i

accordance with the follsw g regquiremenisag
I The desyn fsoror shall be "nlmltmfdw{c'rrj}jﬁg te follonng fammalass

‘t-,.“ﬁh PRI K K K = (4331
F"'u FR KRR AN, (i3, 0-2)
where o | 1 ; 5"'=.-,Jl N
: L1 .4 ; L F 1
& -Design lactor, {hgﬂ g thivn 6,04 A 1
F—Buckhng In[.t{:r_,!hil]n lesy thag 4.1 ¥ =
i P

Ry Partial 1;*!9&2’3@; e bLiEE Doy rest anil wn[.l.{'a.p-:,:ﬁgfumtl:mﬂ Properiies;
8 —l’arlu_ﬂ' fartor relpting to chemical mglm‘l"tm‘llbhn

i —T'a ru:‘li- rfﬂggﬁ iactor relatimg fo fhe ul'TnIHg”E:H'ne isigm temperatiine and reson HTT

Fq;—fr&rﬁ:nl ﬂi:'HI:III'I factor relating 1o long- Wﬁ'{ h‘f"’umlunm: of laminati.

] ﬁn Ilu;- partial design faeior cannot h-e determingd the design fagter ahsll net be Jesa tuan
L0 im:l'l\lh? bucklbng (metor shall gotbe less than 500,

434 The test anid vesficntion partial design factoi’ K, shall be in aecondance with the fallbawing
e UIrEeTE,

1  When the mechanical properiies of the laminate gred in the design sre determined by the
lverin g paleulaton methad and the peformance valoes of each Temina in Talde 4.5, 1 ol this code are
acdpted, i shall be in accordanee with e [ollpwing regoiremenis=,

W hen there s oo produet pecfommnce of the same Sninates manufictonad within 18
pronths and there s ceeeplable hiztoneal wst dine of perdformance of the oroduct , & shall
lre takan az 210

21When there i o product perfommance of the seme lemnates manofactored wathin 12
manths and there |s sceepiahle hestoreal test date of perlomance of the peoduct, K. shall
hee taken as | Fy

3 1When there isa prodest perlormanee of the same Inminates manofactared within £2 months,
and Ve performarmee af the Tanoma s venGed by -5 date sers, pet the cverapge of T data and the

average of 3 datn excluding the magimurm end oo enes, The smatier ol the two average




valoes £hall be gresrer thian the perfomignee valee o Table 4.53.1 of thid fode, Kyoshall 1w
taken as 1.3;

$1When there i= ¢ product perfarmance of the same amingtes manifactured within 12 months;
anid the mechanieal propertics of the laminates osed in the design ere venfied by o st of 5 data
stz get the average of B date and the average of 3 dam exeluding the meas

- Al s e
ones: The smeller of the two average vaioes shall Be greater thas the | 'fl:'e.l pripericsal

the larmingte aaee m the design, K shall he taken as 1.2, r
2 When the mechinical properties of the laminate used in the des n !1"!. errmined by the

la:.lwin].r! caleulation, the perfermence of the laming s determined by et m' hy the orginel fost
pesilie, and The performanzs of the lmma s venfed by 3 data 1_.# =i mverape o 5 deta and the
average of 3 data excloding the maximuomn and minimym ﬂﬁa Hroeen, of the twn sverage values

'!-h% enas 1.1,

j the design sre mersured and sampled

shall be greater than the performance valoe of the laming,

3 'When the mechenical properties of e lomar
iram the simclued specimens of the laborory , they
oy

Ut pest veriestion. B =hall be takenas 1.1, ", '\"E

sest dara shall non be less than 15 for

4 When the mechamenl propertesaf | ate usid in the design are measured and samplod

fram the eguiprment specimen , the -wrfu.q'z. ifi data shull not e less than 15 for the test verilication,

and K, s3all be taken as 1.4, 2 r ;
433  The value K, of ihe ]mrTmI aegar relading o the ¢ ‘R{ arortrment shail meet (he

roquIrEmeniE of "'Lpp:ndlx "n ! eaelde,

P
436 The ':'i*rl‘:ﬂ| i retiting 1o ihe design wwte aid the therrial defueiion
tompesaturel LTS L b caloulated u."i- wrf anerthe value K sbanll be o the range of
LRl 4
Etfl
R
f JT i N

\ W—
r g
= \/ "k
-

M empeeatiine

HET=Ruear defleenion memperatare of resin,
4.3.7 The partial desipm factor A relarmg to the deng-term performanee of the lemanate shall beom
accorlanes wirh Table 437 and the following requiremenis;
1 Whore combination lamimates of chopped strand mat, weven roving or winding roving. the
value ol K| shall be taicen [or the major canstituent ¢
2 Forthe calealztion of the Buckhbog fuctor 2 only the K value for Bexoral hall be gsed;
3 For the calealminn of the aversll design fmetor K. where the Tosding i p combination of bath

tensian fned Tlesuml . the K value for tension shall be nsed
Table 437 Partial design factor K, velating to bong-term performance of laminate

Tahron P el
leeinleeromeni (s —
St ol lannp=svrm Lot | smg=senn fisul
Wevenrosmg | [ J.oH) 1.00
Eiwgagidl sbnmpl ansd BN i P4l b |
Filaimepi Wil ek umtlessiviinl L) || 1.40
F ibromuer sl exgal) LY I 1.




438 The affewsble soan o6f lagtiiaoes Toe egogiment and the allowable ol lead shdll be o
pccordunce with the fallowing requirements;

1 The ellawable strain value e, of the resin =hall be caleulared acconding to the following farmuia,

amid shll not be greater then the value specified in ‘Fable 2.4,8-1;

=01 e {4 3:8-1}

wheeris

&, —Allgwalile giran value of sesing 2 b

g, —Fraciure eleniinn of resm rasting hedy 0243,

T
Tahle 4.38-1  Alowatide sdvaln value of rl.!;n \
enina Ly .-. '_I. ul D sirzim vohiid 1
T ¥ hi."n Py 3,2
il et ream i L5 KoL
e i y .

Lipipiumisueh peajyosd i rter / -"'.I:-"':.- 1.8l
2 The dlowable strap value of e Lummv hiall alealeted peeording te the following
formlas ‘L'E." :?

..'hl'r 4 ?'Ill e
- ¥ 'Sfjlw (4, 5.8-2)
3N
g —Allowakile sirmn value ol

X, =110 tengile sti s N m ilebte Jamimaedotsmined i \_‘H}b'whh Formulal £.3.2-1)
K—Besign Far:nr.dl_"ltg in accordance with Formala g @3-
Hﬁ.ﬁfnm b sl thue 1.un1i|]atu+dt~1rl'mf%.amurrlmmv with Formulul4.3.2-21,

3 The allow tky ! the laminake for en e sﬁﬁ?‘hv i armall vadue o the ealeulsbed
values af }nrnlbl%l 4k fpnd - Foemulet 4.9, 8-2 ﬂ:ﬂ cileulnted wrlues of Formuln (453811

and Formula 'J%w-anum bie derermined, the il Brram shall be £1.00]
4 Tl ihum strun €., m the ie " d of the couipment shall not exceed the valee

slmtiﬁ‘dwiﬁrﬂ-ﬂ.ﬂ-?.
i

wlisre

£ —Uinit tensifes

Tahle 4.3.48-2  Muximum lesbed sirain

K e SEiasnmearraml 100
Wiy isler sifain KAR
o Emtyaraned ||'.'||_'|'| =ity PeRn LT | o

§ The allowalle unil load of the eywpment Smimites chall be calealaved according o the
(olewing formalng
(g ] e% X (4.3:8-3)
where
[ —=Alswalie wnir load for squpment laminatest N mm ),
6 The allowable shear stress ol the equipment laminates shall be calculated according to the
following formula;

'Lr_--% (4.3.8-4)

wliere

[T |—MHowable shear stress of equipment laminntest MEPai;

+ 1]



T Thee ghewr strespth (MPa) ol the equipment Iammates, con e medsured sccording o the
curtent national standand GHAT L4502 Figre-Reiuforced Plasiic Conpasites-Deiemina i
wf the Parch-Type Shear Strength;when no detected value is available, BOMPa i preferred;

K—'The design: factor, shall be in sccordenee with the reguirements of Article £.3.3 of this code.

I Allnwahiesrrees and ol lowalhie siain al pips r
i

p
439 The alloweble siréss of the pipe Inminaies shall be 1he elasiivily mey fu?%lliplitd hiae thae
allererahle steeam, The elasticity masdulus shall be determined in aceordamg w-i‘:'h’q;' lisements ol
Artiche 4.3.2 of thiz code. The allawable sirvin =hall e determined by = %“ﬁ vl methisd or lofg-
term perlormance st method. The allowabile stresy shall be il umnll:u?a arcordenee with the
follewhng requirdmerils: ¥ %k-"q

I When the allowable stram is dezermined by Hﬂnniﬁqﬂ 'i.l;n E&"\Eﬁd.and the lnad conditions are
avcazional shartsterm Inads ror including the hydrostan {BE“M }nrt Sudtained loeds including the
thermal vapansin o, the allovatde stress shall be takin 1 '.hur. valewlated m this arlieio:

2 When theallowabie sirmn o derermined mm%‘-ml Performance Test method , and the load
conciltons ere Sustamed loads 1 Lllckudillg.,tu?hd@i xpansrn load, the allewable siress shall be
taken the valoe ealeulated in thig asicler ﬁ'ﬂ 4

o

3 When the aliowable-strmn is %l:mw by Long-tenn Perlormance Test methad  znd the load
Al

w ihermal expEnsion lmm‘w'ﬂah]r atigss shie il he the
o~ ‘ ' .

!:!t;&:r' .m v Test mcthod send the Toad

.En intluading the thermva expandiog
pe 183

condiians are Sustamesd leads mok
wadue caleulaged in thig article tines 1
4 When the allowabic §iggings determined by Long-te

J '
}-’xl'md'r-l:

eondiars Are Oiecas
loed, the allowable s
43010 When Ljﬁj‘

FoAper i Value maerhe, tieg stfain &f Tl laminame under chemier!
cotdilions  and - mﬁmlum conhitions shall N Sl R R

1 londs and Rustamed o
& value palculawed gy afi

or |

eqUIrETT T -:I'E;&E-
f'meéﬂpﬁ'ﬁ;'ﬁliuh of chertieal rnr]ﬂ'rl_;rullrhh ell B determined peeording to the Toss n Mexumd
srrengihigl i tmmerserl non-stressed speeimen under the set chemieal envieanment. and shall be in
securilanee with e [nllew ing regquiremenis:
11The thickness of the specimien shall be dmre—Smm ., 1 shall be-subiected to a ciee schedule
sinulaming thet 1o be uzed for the finished pipeaml shall be immersed for & manths ot the
design tompericre
210 hemicsl conditions | - this condition applies when the less m flexusel steength 1= less than
20 ¥ althe origimal valoe;
3 hernieal coptditiogs [ 2 this condition applies when the loss in (lexural strength s more thn
200 % Tiud less than 50 4 af the armpinnl vilues
4111 the loss af (lexdral strength s greater than 30 % of the ongingl value, then the matrix filive
grsient shall be decmed unsmgable gl ol weed.

2 The elassifieation of temperature condinons shall be determined by the differonee between the
heat distormion tempermtyee HOT of e resin and e dedign tempeeature and shall be e secorilanee wirks
the Teslloweng requirerments:

Vi Tempermuree condition 1, the design tempesature shall beoat least 40T below HBT:
2) Termperature conditiem [| , the design temperatore shall be st least 2070 below bul oot more

O s



thsain 40 T belew MI2T,

3  Whon the chemical environment and tempenure conditions arp determined., in terms of
temperature and chemizal condition elasaifications, strain clase raiings shall be selected areording 1o
those speciiied in Telile 4.5 10-1

Table 4.3.00-1  Temperature wnd chemical condition ehassifications correspunding straig'clusy ratings

; 1 el rEnie fentTinng N
U hermice! comd i I D P B e TR = |

I 4
! _ Leval | g ™
Il | Loweef . r|_ ’i ::E..-."-'lﬂi
4 Wit 2trach cliss mibings dre determmed ., allowable strag dhil b =elected according to those
o it
specifed n Table 4.3, 10-2, v "*a:'"
- i
Talle 43,112 Birain class ﬂlln:llrflﬂ"lﬂ-ﬂgh;i sdrain
Sriaiel asr rRimEs "'lgr"- :L"‘-p“:-"'p, fllearhin i
i la=s e s % GEE
Yzt e LK
I ke . :L_ : 1“ 5 IREA 1] ]
|- - b i | " ROLTH R
= 4 I{\. M_l.‘ LRI

5 For pipes manofactured | t?::‘ﬂjl_anle"ﬁ waund a1 any z*.n,;.[l.g 'ﬁgiwr&fn | 155amd 75", the
anpelrope claste analyss shall IIL'T%IHFEﬂ‘E‘-Lll o comliom thed Illii.;imh_{?rﬂr girain 1 nol excesded.
Wihout such an analysis the él-:gurjhltr r.:i ratn shall be nogreater thap :]M*ﬁ?

4,311 When vsing Ifq:_:[w:rﬁi;.:ﬂ"r#l Performance Test |u:.'|||r,;<ﬁ.ll1]eflr.-ﬁ': I'?izmll cardply with the relevand
requicermient of e .L'ufgf::il::%'lﬁimﬁa[ suandard s/ T .:‘.?LE:FE ot Fikre Reinforced Mlasties Martar
Py, the r1'|||_-:_'|]'|-,[:!'||.-_' i Frien shall be s dree el M&:ﬂtﬂ il aliowahie strain by emremm fecenie
direcrion shall I:-llf.. t?li&J;l.yliﬁL‘-ﬂ accanling to the fallaw E‘Jh?ﬁ

e Ty A - p'_.l
“l 4 N )

L .

whore ".:'\ »
#i— AMaiwable stenin valyes at design lifes
Er—{Mpse ppecimen intemal diam eter For long-teem perlarmince estmgmm )
P —The O75 2 lower eonfidence limicol the mtermal pressuse oo produee fnilure st the design [ife
CMTe
X —Lamingte unit tengile glifiness af the specimen. When there s no-soch valoe, the spegimen can
be ablated according 1o the corrent mational stindard GRST 2577 T Metbud for Resin
Cntenit of Cedass #ibre Redntorved Plasticn.and the bbre muss por unit area and the ply scheme
of each specimen are abtained, The aversge valpe 2 then caleulated according to 1he Farmuls
t4.3.2-1 1 ol this eode:
F—T1esign (agtor whichshall non be less than 1,5
4512 When thoe mumber ol cveles of fiogoe load is greater than WG r the stress range of 2tmeds
aveles w gronver than 263 of the allowable stress ; theallowrble strain valee eicher selected i Tabkc
4:3.10-2 procelealated soconding to Formulatd 3111 of this code shall alzo he divided by the Stigoe
porrection fketor &, K, shall be calewlated according to the fallowirng Jormula;
B = 1-00Ra0 A fo ) | Lo ai—30 {4.3.12]



whizre
H,—Fntigue correetion factorg
s~ Mumber of stress cveles during design Lifie;
A —Sireks range durng A fetigue cvelcs
o, —hdmemum steess during » Intigue eyele. F

4313  Theallowable sirain of the pipe faminare shall bess than 105 of the resin }%ﬁlmm
4304 Whert the Tomg=term performanse test metho @8 used s derermine she allossghld steon vilue ot
the Tamvinate, and then the elhowable stress volue i=cilealated , the simplifi tTare chvelope caleniaion
and frilare determination of the pipefine and fittings shall be aorpe e with ihe fellawmg
f.*’uk,' '
P

T T e Ny

N

1 The skhos-ferm cireamiferentiel faliure stross ﬂ'quﬂ i regression welio K ocan he

abitmined by the long=term performance test method | a W' tensile strength value o, can be
Fﬂ;‘."}rw—!i'ffmnrrﬁn" Thermoseisng Plastic

rrdes . and the baxinl syress ronig & shall

atrained aceordimg 1o the current nationat standard G
Covigpeittes Pipe-Dorerminaifan of Longiiedinal ’Pn!'
b cadeulated aeeording 19 the followmy .EDrm‘I:IM

143011
12.3.14-2)
. (4.3.14-8)
whiere - {
wo—hort- urJ‘QJ..l feilure stress obtamed |;|. ; ongicrm perfommance (o5t method
{ WPl

g.—=hurl- lensile strengihy velue (ﬁ wehovan be mieasured wecordig 1o the
CuEE] il standasd GB/T 534 Hipced Thevmpsetiing Plasiie Comprosites

’[’i" : erinid o af Lossaittediing %“ If_[rr.'jﬂ.l

Pip# pecithen stroctural wall thickh i the long-term performiance festingt mm i

-l regressien aliofl M3

Wby 7.5 % lower confidenee limit of the intemal pressure to produce failuee af the design Life
(R Pa b
Bosrae—a70.5 W lower confidence limit al the miernal pressure 1o prodece fatlure at fimin by the
extrannlanion curvel M
r—Diamial stress ratic, which may be cilealated acoording o Formulal4.3.14-31, When no dils.
the default hinxial sreess vano of the companent canbe salected scconding to those sperified
i Tible 4,314,

Table 4314  The default binxial stress ratis

Compinenl | 3etnuls b xiie siress rajio
25 il wsrew] fope LRl
Filment weserad Litwgs prinarily Booy winiding thika
Toarmated ©etinsmrwi L bedeees el rpm Fme ol ]
Ml liomidud jiziita NTH;
Cranmiimsdeed werts vl histheee lona! meinboscd mieni il




2 The calewiaron ¢f the samplified filure envelope shall melude The eircumferéntisd fllowable
stress amd the allowahle pal siress of the pume intemal pressure statel 2610 the allowable mxinl stress of
the pure axial tensile szatet U1 ) and they shall be caloulied aecording to the fellowing lormuobas:

i .,_R i K 434454
T S 4. 3.15-5]
B = 2 o B Fa.3 1460

whest

T I ferential allawehle stress of the priire mtersnl presgum \ﬁﬁlﬂ. Pauls
a0 Z:1 1—Allowable axial stress of the pore immemal prossue staelg:] W

il 0] | —Allowible axial stress of the are axial iensile statel

K=Dexign facror,chall nat be less than 1.3, F

3 The three stress values ealeulazed by the @ Vio Formulaf4.8.10-60 shall he

eonmested 1o the fld ine which s the smplity the | i (Figure $,8. 14 The safey of the
pepelme shall be determiined by swbether the cal ves of sxial and circumierenusl stress are

within the sim plilied failie envelope, v
S

aadal plices

|*"- e Tzl
i i a1

s AL srp
SN B o

Figare 4304 5

N
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5 Equipment design

51 General requirements ‘-\:\
o r
511 Design prespore ol equpment shall bhe determined in :ll:t'n;:fl&m::f’&i'rh thee following

T E b

1 The design pressure af the equiprient subjecied to internat T}rﬁﬁﬁ b the meximum set
pressaize at the top of the equiprent, consulering earrespanding :% n_-rﬂlun L the value shall
not b leswer 15in the working prossure;

2 The design pressare al the extersnl pressoe o lilmv)ll'ﬁ.;.h;" be not less than the maszmum
mlernal aml extemal pressuee difference ht[ll‘.‘]’d!td :yﬂu{éﬂ.unn!, normal working, and shall not

exceed 0181y

3 The desipn pregsure of the vacuum e he 0 I W,
L2 The design pressore ased it the uiﬁkw‘m{?ﬂr the equipment shall be the prossure ased o
dietermine the thicknessof the equijpm Wyfﬁﬁhﬂﬁ at the corresponding design e mperatore ol ghall
riclude gddinonal loads soch e Iirﬂ_ig\*fn
f

BRUNE, /
Mﬁ b the highest ar '}i{z plilg fempeeatune of the
r

equiprrient s under normel i vomdinens. "
Fa

i jh/ inchide the czlenlntion ol igtrength of cvinders anid heads . the

B3 The equipment design ton:

E14  The equpmmen

socamlary LHJ.I:I.I.iiJ]E f compensation, ﬂ""“ﬁ*ﬁ"ﬂ'" struciure ol Brapches Gnd  ofher
:nmpunn:nn lT-n- £ S saddle and the ALpjanTi Lq’?\?
A E T il design can sdopt nale }'h:ﬂig‘#l i thad, analyas desipn method , aml test
]

we rll':'a.lnm-d nd. Far rule design mﬂﬁ%ﬁﬁh}:hﬂﬂg[}wicﬁ} design method, the design factor shall
i 1 1 0, and the buckling faetor shall ot be less than 4.0, For tes1 verilieation desigh
tseth u11. pressure shall mot be Jess than 6 tmes the design pressurs.

5 L6 TI1-;~ li'l-j'l.-'l'lf'li_t despe of the egquipment shall nelude the vype of Thee and preduct, the resin svsten
antd mix mauo, the order, direction and nember of loyers. the fomming and earing process, the resimoar ithre
sontient #nd malerimee

5.7 Thewall of the copponent cozsists ol a Damgoa strocteen] Lyeer and an outer surface, snd shall be
e aceordante with the lollowing requrcments;

1 The lining shall be compesed ol the imer surfce laver and the barrier Tverond the thekness

shall not b less than 2.5 mmand shall be in socordance with the Jellowing requiremonis
11 The wnmer-suelace laver shall be made of surface veil, e resm conentshall be greater tham
Hoh vund thie thicknzss shall not be less than 003 mom;
2iThe barvier Taver should hé ehopped sreand g, waoven Iabrics, and gun roving. The resin
corlent shall mol be Toaer e §5%%5 .

2 The stuctueal laver miy b o combingtion of single or sevieral reinforoing materiels sueh as
winding filament, chapped =smand mat, woven fabrics, pen oving. woven oving, ete.. which may be
formed by winding, spraying and hand fey-up. and shall be in wecordance with the following
TR UIEETTET =
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11 The thickaeis althestroeiurs: lavershiall he detemnihed by ealeniatmd;
21When the stroctural bayer s made of glase Thre, its confent shall meet the requitement of
Asticle 4,3, 104} of thik code.
3 The design of the outer surfaze shall be in accordance with the following requircments:
1110 coriasive envarneiment, e 2ufaee vl shall e uzedand the resin cantem shall not e lowes
thsin K52 4 A
2IW hen pequined 1o prevent LIV, the resin waed shall be addied with UV absorhent
31 The outermiost laver of the oter suclad® lnyer ghill be fir-resisiegt pesin or geloost resing
4 1'The thickness of the outer surface layer shoold not be IL%%
S8 The thockness of the T and the auter surface shill notbied i steespth ealealitomn s the
total thicknoss shall he vsed in colocinting the external prPHhﬁLﬁri‘,ﬁﬁl\% the sell-woght load.
S0 When the steel anmdar support is bonded 1o 1he Hﬂnﬁﬁg H‘Irrﬂ a ngrd support | The operating

tempesature of te equipment shoubd not be more than S0 W
52 Lm&;};ﬁm

B0 The design lord of the equipment ahf?j \h iollowing contents:
1 Intenl pressune  exiermal o "ﬂﬂ.ﬂ‘.‘ Lhﬁﬂ |11'u.rr'| pressure dilference;
2 Hydroastatic pressure under

_ testing conchtiens:
3 The weight of the internizle feichkdne ind squipment, ihe Lol the dnternal mediom

urder nommal werking :-::nduaﬁm; pFEEREre Tosl

4 Aumiliery ey tn‘r.:ﬁ’r thermial insslurian rn*n:u%d«jfnn s, pipes, escelators, platlerm

Erovily fiads; \ ___l
5 Wind I{rﬁﬁ}%ﬂ Esiiel qumel severw Tomd N
6 \ij‘
) _f-j,ﬁ(i.gh{a t __’
o \
9 \%:Iu erused by remperatare gradient ar theemal eepangion

i i Toed generaterl dermg the mstllnen and opecaton of persannel con be saleolared
acenrding to the andormly distadbuted load of LEEN/m";
11 Chherzhort-temmn leads.

522 Wmd losds, seizmic loads and snew losds shall be mosccordance with the [ollowing
reC| P CI TS

1 The basic wind pressure value of each cegpon may be determined. aecordmg 10, the Setdarmo®
Basic Wind Presswie Distrtbution Map o the local meteorologien] department daga,amd: shall not be
foweer than the nelevant provisionsal the corren: paommel standacd GB 50009 Logd Coalr for the Dhexion
of Badlag Strneiiords end shall not ke less than G0N (s

2 Beirmue forhification irensity =hall inclode design seiznoe aroupiomg and seisonc adcelesion .
and shall be determined pecording o local metesrological deta. and <hall not be lower than the relevant
provisions of the coreent national stamdedd GF S0010 T Crdle. for Seisordc Desin of Rufladtng:

3 The snow load shell mees The relevant requirements af the corrent national standand G718 50503
fooudd -f'nd-r_,l'i.lr e sy r.l_,I"Hh'H'r..!'leg' Srencinres,
523 The local laad =hall include the reactien force of the sapport, the lops and other pocessories o
. Off



thir [ocal nren of the fguiprient housing., and the chnniécton loads peseeated by the pijes. vilves and
ither container components.

5.24  The impact load =hall include the impaet oad cawesd by the sedden Muetustion of the pressone,
the feaction foroe vansed by the flud smpact, and the additional load genersted durmg transportation and
fifting.
5235  Bhort-term loads shall inclode wind loads, snow Toads, seimic o
imstallation leads, #
526 The varioes loals an ke equipment shall be the most onlivora Ik‘.rlﬁn'l:ﬁtl n ol mstaliatos,
hydrostatic test. nasmal w::-r!ling cenditions and ehoomul working caadin % eambinaticen af lrﬁu-q.li
e b disternnned dccording 1o specifiad i Table 52,6, '

netel boads, aml

F\.-|||r|rrr||ln| slalns

Insanilzeien

i g ] ahung insablirkes and okeasinn

x Sesght alempey pquipmen
y %" it prcsani y
\V et fmeseii o %

|*rese=me “._"]/ W L d i

ap ) Frtail lged y

. Ercesans nsd © ‘L
&x\' R T 'r

-}“1 exlernnd predsury o mismim préssare difsreace

% - fnsatlaal the sns hem
...,_.!' \ ‘”:@ it emphy wight

iy,
I'"\- » ; Jrl
; B ; Frermris losl
) Laiiral s aming oo s angares; logs and sib ramei-geinss
it wide Pt o
Tousect cangmnd by sommpermier gepe enn e difeye s o oo of dseemsl
-Il:ﬂ_:ilr“i'ml

L niecd genesared Ty che opemes durmg issuiderionami apesanun

Aiten b gravice esiil

Wi Dol

e i - wim] ke

Lagiwd huzing torme. eperabes, o g of ceerunl a) ey asear whi.
Adiirinl vk 11 !
W eramedsongeilior Imerrdatd

Tnter: L Aeovading b cwe sporifie stabeof e equipeont, she lood eombvnatisn in fhe mbls can beodded or deleied dor=g te degn.
2T ake gh Labget dil S ol Do sl "Eiss ariv ol = 2070wl hiail®

53 Strwctural colculation

831 For fibre reinforced plastic equipment . structural céleolstions shatl be made for evlinders., conical
hiel 5, conieal heads. convex heeds, et plates, langes and groond shehor elements,



532 The load caliuiion of the eylider under inlernal pressore shall be i adcordaie with the
follevwing cequiremenis:
1  The maximum circunferential unit Joad shall be ealeolated according 10 the following
formiulas
b

o= x (53.2:1)
pu=E5+ PH /% ((.3.2-2)
where
ge—Ntaximum crrewm forential enit toad (N mm \ V

Pr—Thesign pressure Geed it calpalations{ MTal;

D—Inside dizmeter el equiprrentt mmi;

PE—Maxirmum allowahle pressunet MPad ’
PH- -Bragie sressure of the liguil colurmal MPa, \
leminates shall satisty the following

The circurndeientml load bearng La.pnmy.qf'
fnrrmla:

qv i":ﬁﬁ‘t] (6.3.2-3)
where ” \I}}

Lo —Circum fereniial Elluwﬂi:._ ’j.n Aad n“uminalt"ﬁ-nflhu ki

under intemal pressumc i N/

mm k.
2 Combined axial ll:m.lJ ealeulatied in aveordanes with ol lfwing requicements:
11 The axisl uni ﬂbpnr[ 0 by internal preasire qlm%ﬁ:l janed acrovidling to the following
fnrmms

L2

(H.5.2-0)

(G.02-6)

where
ao r—axinl unt lnad caused by mtermal pressumet S S mmo
Bu Design pressure used i fhe calcolations (PR when the exlindier & under compression. il
shall be paleulaied eovording to Formmale? 5,3, 2-5) pwhen the eylinder 5 under tefision ., im shall
b csileulated necarding o Formulal 53260
' —Shurt-term preseturs boad U E
K—The partinl fdesign faelor relnting 1o the long-tesm perlormenee of laminates shall be in
presrdance with Table 4,47,
20 The wxial it loack resulting o the bending moment eaused by wind; snow or seismie Joad
sizall be caloulated sccerding e the following formukas,

e -
=% R8T
'_ir!.a X I.’I |: I
M e (5.3.2:8)
W A

-



M, =4
Me=M T (00528

whizee
g o Aot unit Tosd doe to Dending momests carsed Ty winidsnow Tads orsefamie Towdsd N Omnk
rirssion. it shall be

b ;
i, 60 sliall he

My—Bending moment in caleulstion ! Nemm ) : when the exlinder is under o

calculated secosding 1o Formula 05,8257 3 whien the eylinder &
caleulated becording to Formulat 5.3 2-63;

M—He::din_g momenit Namrr e

M —Skori-term nformen! loadi Nmri ),

A Axial unit Toad eanaed by dosd weight of ﬁ]tllsrnmitnlwiM%hr enel additional Jraaed
@E“IJWI[[@, formnlas;

15.5,2:10)
“H
w..ﬁﬁg\, (5.3.2:11)
AWJr Lt (5.3.2-12)
A K.

weight gnd additionsl Inad

gentraled by mamitemamee shoobd e caloolaied dLI:%I'ﬁL

whise
g, »—kial unit toad e Hﬂd‘l‘k

geavrated by I'rlruni{ b
fi

Wy —Wiight used in iand (MY cowlier (he m%u der pampression, @ shall he
citlewlated o Apthe Formukit 5,5 211§ pwin i limder is under tenstosn, il shall Lo
; -

to the Farmulal 5.5.2 J}.ﬂ'\

Wr—S?ﬁ%&weimﬂ N,
ﬁ?’ﬁq:;;; axial init load ghall be the e vilues of Formmlal 5.3, ) Formnlal 5.3, 2-7)

pight of equipment,

mm

¥
il e Eo 10 constdermg diregtion of Tedd.
4 Fire mxir! lond of the shell shall be ealeulned arcording w the fnllowing formula,
B — i [ i o lE;HrE-lE]

whore
g Aial unit load of cylinder under compressiont N mumls
o w—Axinl unit Joad dae (o bending momentt N/mm )¢
s St et bead v L pressgret N mm b
i, «—Axial unit load above the point cavsed by the weight of the equipment and medium, and
addinienal load of mamrenancel N mm ),
SiAxal unn Joed [ NAmrrd ol exlinder under rension shall e calcalored aeconding 1o the
{esllesweinvg: foirrmuls ;
iy | Gune | i 15.3.2-14)
whore
g, Al unit lead of evlinder under tensiont N mm b
i »—Axial unil load below the point caused by the weight of the equpment and mediom., and
sclitional load of maintenancel N mm i
L



61 The axiil compressve lowl g, of lninates of the sylinde shzdl sagisfe the reguinements of
Article 5.3.3 of this code, and the mxize! tensile lwad beaning capacity of the [nmmate shall

satisfy the Tollawsng formila:
Lgud== [ g 5.3.2-15)

where
L F=Thee axial tensile albdwable wnn loed of the lamunaie of the eylimdes
EM S mm, o '
§.3.3  The lewd ealeulaton Tor the evhnder ander exiemal pressure swlv_jﬁ aceortkanee with 1the
Inllswing requirementss

gritermal pressire

1 Theaxial compression critical buckDing load of the oylin caleutated according ia the

fonllewring formmaslns

Eaadaa-10

(500823

$5.3.8-3%

(33343

{5.4.3-5)

{58,036,

\ 4 v S0,
where
w—Nxiel compressive backing unit [oad for the cplindrical shelld % Smm ] ;
Ey—Flexural rodulus in eicenmierential divgetion] MPals
E.—Tlesoril modhulngs inaxial dieietion] MPa 1
r—Shall thicknoess{ mm
£ Tnner dinmeter af the egumpment( mm
E—Factor in caleulntions: forshells without cut-cuis. 18 caleulited aeeonding to Formulal 5.5 421
for shells with with cutsouis ar 2Rir supporis, when the Fommulad 5.2, 38112 sansiied, & 15
enleulnted aceording 1o Formula{s.3.5-4) cwhen the bormulats 3.3-00 s satisfied, & <hall be
cales bared seeonding o Fomon la (5.3.3-60
i, —Dhameter of the cot-ruats mmed,
Themanl beanng cepacity of the Taminate of the eylinder should meer thie following firemula:

_;‘" =F (5.3.2-7)

where

+E‘r



FBueckling safery fidor:
i, —Axinl compression wnit load of the cylindert N mm 1.
2 The eritieal cirot Terential bickTng pressiire ol cylinder scbject o extenml pregsine shiafl be
ealculated according 1o the following formulas
11When using the shert eylinder with L5600, 0t shall he caleulared ntmr%n the fallawing

fovrraar i g /\
.:'
=24 R EL X B, k (5.3.2-8)

SN
2IWhen using the lang cylinder wich L, =60, i shall he {wu e ptording 10-the Inllowng
formula:

-

p=21% K =8y \) {50, 5-0)

e, )
whisre ' /AI.
B —Critica! cireemferential buckling pressure of eflind oot to externa | pressured MPaly
f—Cileslaed lengshimm ) wihieh shafl be Im g herwieen two gdiacent support lings on the

eylinder. When there [ ni atiffent evliider. the total lengih o the eylintder shall
be taken plus 135 of the depth ofe rqill ex heml surfece | Fignre 5.8.3-1 7 cwhen 1here is &
stiflening noe en the cylind "qr.'

stiffening rings shall be tm'ﬁgi
ke the eenter ol the Tpst ctffgwifip g of the cylinder Tl bistwees the line .l 1he
tnngent of the mmr%;hl is |/ ef the convex surfacs Ei omwex hend (Figure 5.3 3-2) ¢

1ol 1o the cone -:hHI amil'l eding ear hie usedd as the suppart line,
the mraxim Dbeoween the joint m[w ﬂ'l'.l.‘l’i-ﬁl.lpr.lﬂrl hine 15 the calewiawd length

o 1I1g§5.i‘!u' s e A A3,
1 larmnate ol the eylinder shauld mes the

The e i ml compression henrmg,
follovaring (B - _
F o\ -
\”\\_.r = F (5.5.3-100)
¥ i

Ly

arn dhstanee betwoeen the center lines of teo adjacen

i fenimg ring on the evlinder.

i

A48T s when theve

when the cyli 5

T i

Figu 23381 The cobealated leegeh of tlw Flgnre o588 ThHe calealated lmgely of 5lw
cxlinder wisken: bst e ning celirtes with =i idfemrg ring
(& Tlrl.,.'g.'m HE] I Tangee gom (2 e line ol sullorzg nng
3 Thevombingd axial and radial Boads shall satigfe the Tolowing Frmmla:
LE =
i e A ) & A
[ﬂ' ] 4_[:"“ ] =1 (5:2.3-11)
i, Fil
w b

g, — The axial imic lgadEN/mm¥ of the oylinder under eompression shiall e caleulaed aecarding
te the Farmulal 5.5.2-13%



Fugume 0835 Crlenlaiod beegls ol thw plca shelf whien dwe ey hides = I.W sy Vhu e s
| =T o 2 v it al &1 |r|.II||||%::_

t,— The bucklog lead! X /mm 1 ol the axial campress.on / eylnder shall be ealeulazed
pegordmg 1o the Formolal 5,331 04 - r

p—Urticel cireurs ferential boeklng pressure of oyl z#;’gﬂuayi tovextornnl prossure M Pal.

i ".ﬁngs 1 zhorten the caleoiabed lengls

[ the seeond parageaph of this article. the

4 When eising g methad with isternal or e

al the exlindor 1o0a thinner cylinder thickness (f

% ance with the illowing requirements
olated accarding o the following formuolas
L B {m® - LpRERD

caleulamion ul the critical buckling pressure =
171 b totad entieal buckling pressire sh

Fr.;.{Ej'lhEJIHKEIE'-F \"‘{\*

n [,'ﬁ;}': ?] ® it @

(3.4.3-12

]
‘/]/ TR . > P (5.3,3:13)
v 2 [: =71, % 8
PN %
where 1’5\} ‘lb.-‘-"\'
p— Lot al uckling pressure (M Pal the mimmuom value shall be found after the inat

ry-l:n-. L hwr=2. 38101 -
=it i 2
s reritial Thexorsd mrodulus url:_'ﬂ"

[ fleseiernl madislus of evlindet MPy iy
se—treumderentml Bucklmg wave nuemler:
E—Circomlerenttal heniding modulos of the sulfening ringt MPals
£ Momen of inerta of the stiffenimg ringtmm' b
L. —Instance betweon the vwo stiflenicg rings{mm | ;when the distance bersreen the stifficmng rings
v not e adigrant  the aeerage value of the stelfening ring spacing shall be taken ¢
g—Mammurs shell thickness ¢ Figare 3405-4) or g Fugore 505,531 of the evhinder oonres of the
sl fening rimg;
A—Paremeter of the shell,
The eireumivrential bearing capacty of & ¢vlindrical shell with imtornal or extecnet stiifaning rings
shall satisly the Tollowbng Tocmla:

By E5::14)

21When I, i= greater than 2000 or the centribation from thesshell i ignored, the enffening mng
stilfness shall mieet the folewmg formula;



e =
Exae Pt {5.3.3-15)

where
L2 —Neutral axis dismeter of silfetange ringt mm ).
31’ he swe of the solid stiffening nng mey be driesmmed according to tho
0334, The effertove wndth Loof the eylinder used in thie caleidation ab
furrmiua s

pevibed m Figure

afvothe ollowing

=+ 1 DT, ot (5.3.3:18)
Rt fl, 201, \V {5.3.3-17)
1.5 =2t =4, ‘?ﬁ [5.3.8-18)
T (5.3,3-19)
where m";/,f;h L
f—Stiffening ring outer pdge width {mm] . th Ih :‘qﬂ meot the requirements of. Farmuoia
(5.5.3-17), Fonnulad 5.3.3-151 , and Fe %3& a1,

i

Rﬁ" k.-lII.H':f.,'E:nrr
o

A Bl anllemig rhgl p
g configoration , gl celputited according lo Formula

s "
i B shall be determimil aLﬂ'uMFigum 58351
.
+l
-.-.I"

dHatlpe ar cave

e W :
x.r Figare bAE-0 0 Hullodwar pesened 0 Tonng ey
| # G— Fillsiwl badiiid i o | — A Vs fimae ks

8 The stiffening ning shall be creled sround the eireemferenee of the eylinder and should be
figbetdse Beanched
534  The desige of the conical shell wnd conical head {Figure 5.45.4-1, Figure 5.3.4-2) shall be in
aevurdance with the ollewing requirements:

1 The knuckle radine ehall not be less than 0,06 fmes the dicmeter of the eylindes ot the joint;

T When the pressure 15 - GO0Par——8500P, the non-faldizg stractum ey he adegted:

Figure 58451 Cinleal shellwbh ksickl Figom 5 3d-2 Uemival sbae |l wiebong Kokl

13?1-



3 When the préssure i greater tiin Ha500P% or less than or eqeal 10— 5007, the firged
structure shall be adoptedamd the oone epex angle shall oot be greaser than 1507

4  Crnical hends with & cone angle gregrer taan 170 shall be desgred m accordance with the flm
cover sl shall b caleolared inoaccopdance with the provisions of Armicle 5,380 and Article 5.3.2% 1a
Article 5.5.24 of this code; P

5 The length of siress coneentration attemsation oo the '-I:]i']'.iﬂ-l:l-:l]l:“ﬂ.l .ru'f shells in the

kniekle areg shall be caleaiated sy follows;
(TE by
I \ V 65.9.4]
|"| I."IJ'.’GI#
whisre \?

L. —Length ol stress concentration aitenuationt mm i
H— Thickeess oo the comical shell U mmd; \

d—Hallcone angle, %
SA5  The corical =hell load desgn allhj%ﬂ% pressire shall be noaccordimee with the

tollowing regquirements:

1 The circumfesential unit |ead uliject rointemnal pressore shall be caleulered ooeonding

forthee Fsllowong fosmuda: '5,% \
1{} \)\'/ £ gm# Q\‘( (5.4.5-1)

where -y

" —Mlaxmum gi wal unbt loeadsi ™ ."rﬁmfl

dr=Tinll 1k apex ol The cones
=, dhameterol the L'm.JL{LLLEl
il Jend bearing capacits £ 50 hjr:'l.'tEI:' 1o kel pressure shiall setisfy the

fratl %rﬁaa
g [6,3.5-2]

whire
[ ' FUirenmrerential allowable unit load of the soned N/mim ),
2 Arthe kavcks area; the oot uins load of the cone subpest o intemil presaare shall be galeoalired
dccunhing e the [llowing fomhulas.
11 Axin] unit [nad ol aconical shell with knoekle! Figure 5 5.4- 11 onder intemal pressune shall b
ealeulated aceording tothe faliowing ol

B, o
e % (5853

wharp
gra— S x il uony Boad of Gomiin] shell with krucklet N mmi;
I, —The siress concenienlion Guor for comieal shell with keockle shall be according 1o those
soecificd in T able 5:5.5-1.
The wial onit loed of the comical shall with knnelkle shall sanisfethe follow g foomta:
o] (5:354)

+ OF e



Tahle 5351  Srress copeenlralion fatlor & of oonical shell with knockle

, Mgl

I 11 b} iy 45 il F
(e LN 1M L KL W 4 15
(I .42 Lz 1 g7 P ]

- -
wja L.ld LR M E| ] L4, Y ¥
wls Lo% 48 L L0 o 13 .5
0 L 20 L 120 IR o
1.3 | Lo Lals 13 tmA || W L.
5 _-'-""'\..
wlu-rl.- "‘ht;j .
] —Adial allowable unit load af the lemimate [or m.nglth{.. W-"Plhl"rfffkm'l-n af the conical shell with
kruekled ™ mm ) ‘l $

2)The axinl unet lead of the gomcal -=l1:.|| '.'r‘bh IL-E\._I,F‘.‘-’- subjeet 1onternal pressuse without

knueklet Figure 5.3 .40-2) shgll be caly LllnTE-d:Hﬂ.[;_ ireg o the Eollow img formulns

".f"u - alid (5:4.5:5)
where ""v -’
Jo—Axial umt oo ol E‘UﬂtL:Ill‘]}."ﬁiﬁ'}ﬂ}?II kiuckle(N/mmly g f"'-;

[T
K. —=iresa -:*r:-nrr-nhr.an-r:-g qu*rr:-r ni-ﬂ‘:—mml alrells il I'-rmu"i;l]ﬁ‘:’-sbﬂ hee inken as specified in
Table 5.5.5-2. 1.7 %

I ﬂw 1 o HPm conceniration facior b n[t@i‘%' ﬂ'é: wILh.-nIl kmackbe

r

1.'_ = " T 1| i
= B e
iy - l_L"‘E:}_J 1 'I;'De s
P W B TR '-f?ih :LJ-}‘I'J |5 T
= A A A 08 N k. |
e 1Tk P ol .”.j’w_ Kl =1
j Lt ) . 1 L
b =Y -
“rs_ A /| i3 "-.r.,,r" 5. Mi} A.Til
- I--_.-i' 1 1
e | 'i-"-Tﬁ. 4 [ LED '-‘:.1'7'- 414 &l
. . |
i figet [ | 2y TN qL 440
. ! :
i | 14K 155 o S
| l L
MR | 1 i45 o ]

The axipl elemoent losd of the wall (hiekness-af the conizal shell wathant knuckle shall satisl the

foilleswing formulag

s [ | L5.5.54]
whiire
L] Axial o Toad of a tonicil shell without kaoeklst N fmm ),
536 Ihe coniczl shell load design sohject 10 extesnal preasure shall be in ascerdrnee wiah the

T klow g regquirsinents:

1 T sirength af the cone sobjeet 2o extemal prissere shall meet the ercomifcrental sn load
besring capacity required by Fosmuolat 5.5.5-21.

2 The radial stalility of the cone subject 1o external prossune shall e caleutated acconding to the
[l inig formilas:

1When L=aby,. tbe entical racdial buckling pressuce shell be caleulered Saccording oo the

+ R



foslliaw g formuli .

4% £ IIIE-gEI ,
ir _
k. —m—# L5 HE-E)
b 9
It = 2 ?_ﬂ' (G383
21When L6, the critical racin] buckding pressure shzil b -_- o accorhing 1o the
followe ing. [ormuks:
v 1
v . ¥ LUF‘# F o
=218 .:-:{ 5., t) (B384
1-;
whire
L *ritical radial bugklizg pressurcl MPal;
L —FEdective lengtls of conigal shell urdmmﬂ% A mm M Flgure 5.5.3-37;
U Avesape dinmeter of the tper mm )
The radial stabehiy of the conieal saf: E'!wl'nﬂ.l pressure shall savaly the following

formula:

_,‘*;

'f* by /\gn (5.8.6-5)
Pll
3 The axml cnucsl o v !-qulzi ol the comcnl sple % utl pressured Figore 5.3.6)
shall be ealeulaied ac Hoveing foemuilas ; S z
(ha36-8)

o= H“xu#"
w,ﬂ Ay

?') (5, 3.68-7)
\ LR PR
\ ] N .

whese
s~ Critizal axin] on it eompression loadd Nmm )
& — nefficlents

Gy The promelrical change of the coneal shell under externnt pressured Figure 523,60 and the axial
pressure of the element under the action of axal foree N end N0 N mm.

L ) Aial pressne £ b Bl e asiie
Fignre 558 Cenienl shell imder exterral prsone
The axspl compression load of the eencal shell subject W oexternal pressure shall sisle the
lolewing forrmlas
+ Gl e



g (5.3.8.9]
iy

whizee
gy Axial unit compression load af fone-shell sobject o exieral pressueed N nimi 1

4  The combined axial and eadinl onil eommressive eads shnll saniste the follawng formuoles
. f ¥ I

) AR

|I=r F!"

where

o= nnieal endinl v buekling pressaret N7 by
w,—Nxiel unit compression [oad NS mm ),
EAT  The axial unir foad calealation subjeer v irermal W
acconlanee with the fallowing requirements: £

(53,6100

¥
, 137

-

o 3 UCesical el

e i RP—TET AN ﬁfﬁ%a}lhn axial ¢lement Innd of
fu
A

ilass
I o7 o
H:—.“h}"f_lll.'ﬂ' = };’ > E
stk T
A SV
?') o, =— i a } +a,13 (5.5.7-2)
-7 \ =~

TU | B E (—] ()52 (5.8.7-3)

1 When the pes angle ufl.hl_'

the Lrmiinate at tBe comer sl

"oy (5.3.7-1)

g.—Axial unit Inad of lantinate ol eormieel N/ mm)

w, - Steaetiral fepture coelficien s

A—Structernl feature coefficien].

The axi vait load of the laminge subjeet fo intemal pressure conieal head oy the comer shall meet
the Tellowing ol

b L5504

where

i —Foming anexielly permitied unit lead of the lominate al the comer subject to intemal pressare

pomer| head N/ mm ).

2 When the hall coneangle rsnotl i the range ol 507 TR amd shall be in the minge of 5= L

n ==
0.1 ahall be desgned aecording w the lat enver.
538 The critiva] radial buckling pressure of the comicel head subject 1o externat pressuse shall be

parten e siceprding to the followme farmunla:
+ 3] .



o — 13.58% B, st cosg 177 [ﬁ) (5,381
Wihnere
p—Uritiea radial buekhng prissure! MPalg
Ei—Flexural moidulus of conieal hesd stracmure{ MPa).
The stability check subyject Lo external pressune sonical head shall meet the

:—:ﬁ =T “~ (5.38-2)
I

539 The convex head shall include a hemisphercal htad[Frgurt' xl IIE an elhptical or dished
head ! Figuse 3.3.0-21 When an clhpticsl or dish-ghapel hiad u@‘ b, imingt rml.m.r. itl thee apheriesl
porrtican ol the hegd shidl Be 0.8 D= R D and 1he inner mﬂ&m th eof Thie hesaned shall B0, | PR

re 12500,

;/7)\

Fagore o= Ha rm:-.mmnn Figun-"

FL10 The unit lowd mlu ')fth cotees e subject

weith the feal lwong regu
1 The unit |
the :I'ullm'.rmg fﬂ

Pendd and 1he corner %ﬁ]’c :lish"l!r'ad shall e calevlined arvording
J&

Km md:n the eomer préd of the éval REsd and the dish head I NSmm b

K. —Boncentration fector at the cormers of the ellipticel head and the butterfly head shall be
rhecked i accordpnce with Table 53,100

2 The sphorical area unit load of the terspheric] bead end the hemispherical bead shall bo

ealeulmed aceording 1o the Tollowing formnfa:
g =0 % R (5.4.10-2)

where

gy —Spherecal ires anit foad af dish head and hemisphierical Tead! N mm b

R—5phencal area radingl mm .

3 When the thickovss of the laminaie m the comer seen of the Qi Bead s ogreater than the
thickness af the laminate i the spheneal anea, the mper 2ormer arce of the bead and the length of the
Tein [oring aection an e ceshg shall becaloulated aceordnig tathe fellowmg formmli

L=, {5.3:10-3)
whire

Lo Length of focal thckening oa the beod kinuckle des or on the sbhellt mern g

t— T hickness of eylinder knuckle areal mm ).

+ 3T e



g The lond Bearng capacily. of the @0nver héad salijpel 1o imemal pressure shed] meet the

follevwring formiulng

o=l
iwhere

{5:3.10-4)

gl —AlInwahle unit loads for elliptic head and tarispherics! Beadl Ndmmb, ©

Table 2.4.10  The cancenteatinn fector of the knnekle areo of elliptic head and hewd K
i i -0
F] Ia ;
Ml = 32 020
#
R
(RN B
12 (T8 h | b TR | TR
[LEAE ]

035

s P
2 N

p 4
f& R
--."r\\ | (LG

i ul:l.ilil_'.-' al the ponvex head subject

1 -'-- ]
buekling pressure shall be calenlaed aceording t the followmg farmuia:

!
P28 X (E]

I extemal pressure shall be checked , and the orical

15.3:01-1)

The stability ol the conves head salbqect o external pressure stall meel the follewing Tormuli:

B
||'J|I-

5212 When designing Gut=hotom squipment . the Tousdation shail
bie Tlat, amd the allowahle support clearance of the stdchment on the
hivtvem plave shealil mest the regusrermertes of seming The sappar plae,
531¥F  Whon the knuckle radine 7= 30mm or 27020005 of the
kouchle region (Figure 5.3.131 ol the flar buttem equipment, the
srafcwdation of the maGimum axial woit leaed of knoekle region shatl be
i pecordanse witlvihe following requirement ; .

1 The unil lowd o the kouckle repicn [rom nlernal pressore

[ hvdsnstatic phos overpressie) shall be caleozied aceacding to the

15.34.11-2)

Frgere o la - Flel botlem eduginial

anorky ores

L=Fitlealarm ¢ Klope

e -



[l o irig fornmlas:

= dx b, puE LD (5.3.13-1)
o it (RE]
b—022 (u.E Losn D) ST g4 [_j—}) -u.m] 15.818.2)
whiere
g —Muximum axial unil lead i the knockio fegion rom intemal p »Pigdrastatie plas
eveerprusstre (N ) S’
b —Steueiurn] chasazteristie coeflicient shall non be less than 0,22 “ —
2 The axael wntt load of the ovhnder sl e caleviated ace '. il meiug Teseimidazz
=B X E,#\c}" 15.3.13-3)
12D W
B | L3R 04l it g %{‘\??;. 'F-?}{(:) (5.3.13-3]
| I} -r.II V Ha
where -+

-""I
au r—Axialumit load of the cylindert N -",ﬂ{p—fl r J"ﬂ

Eq. —Msial unit laed cambinagtian Nﬂn}_. Tl =i load wand Laad . gravity boad  ete;
=S tructural feature eocihic 'f'Ln vibsolute valic,
3 The comhination g, he-m:w.ﬁll he calvulated acco the follawing lormulas and

sshall take a Jarpervalue, p
‘/]/ i = FHLER %;’ [5.3.13-5
4 S /L

15.3.12-6)

4 The laming vckle fegilon of 1 ottom equipment [ully suppored shall be
ealenlared aeeapdifigan thit following fermulas an <l er:l:,: with the reiuiremetis of this cnde
(5.5.2-5) s< -

-y . - A 45 M,
r o\ —= : 4 {5393
| W ™ 0] (5.3.13-8)

whirre

e 1 Ne fidimum axial wont loadl N mm 3 e the knoekle regions

] —Axial allewable uni load in the knoekle regiomi Mommel.
5214 When the kiockle radivs #=80min or o/BE005 o the konuckle region of the Ral-Botion
equipment [ Figure B.5.1%) the ealeulation of the masimum. sl enit lond of the knuckle region shall be
i ecordanee with the fallowing requrementt

1 The maximum axial umt load in the knuckle regon frem internal pressure Chydrosttic plas

averpressire ) shall be caleskaed seeonding 1o the fallowing bormulas:

Ten i —AL T8 M g L (5.3 1==1)
(7P T 1 R TR P 153 04-2)

- WIl ___'Jlxlﬂ"fh -
fFlh.u_ TF'\-KD = x e, n_. iﬁ'n.. [5;3‘. l"l_-s.]

where
g Axnl vt load (M/oemd o the knockle remon foas internal pressure { hydrostane plus

owerpressared , when hos= iy cahall beccaloulated arparding to Formvotal 5.5.14-1 L ywhen &, =
4 34 &



Fooit shall be coleulared decording to Fonmdal o 31420

s M aximrm axdal unit load in the knuckle regiontN/mm.

T The besring capaeity of the lastinare it the Knickle region shall teer the requrements of s
godel 28229 Vi addition to the following formula:
| 4 y 531841
where Sw\
L] —Axialallewrable unit loadi™N A rem ) in the knockle region.
3 The length Lol locel thickenng ar the batom of the shell( Fr Wﬂ shall be ealealaned

necordmg o the lolivwing torrula:
L.=‘=.,|_-"J'.:I'F.J',, ; (5.344-5)

The length L. of local thickenitig st the batipm of e ﬂ&hlmnwgm: 5.3.13) shall hiecaloulaed
according tothe fatlowing formula; .

nd & dise-shaped compensation plate should

[5.3.14-8)

5315 The cut-out af equipments shall be com

b plaed around. the cu-out. The EH.|{' Bt panglies gnd cut-oot compensation shefl be in

actnrdance with the Bllewing r-l.-:?p.urla'rrl|:|:|l:=_;!\.sé
1 ntl

1 Branch strocture for compensi cut=nuis of the qurln 1 ahiatl B Hush beanch Figune

5.8 1511 or threugh brameht Figuee | '

'-'.Ararq-'-q-'-n =
| PO i

Figure 5.3, 152 Themigh lranch

2 The maximom anit lesad mothe rogion of the coutout shall be ealealated according w the

fallowing lormulas:

ras =1 1y 53191
b8 'I'L_ 55158
A Dy,

e
fia—Mexmum unit foadl ["-. Jmm) i the segion ol the cut-out;
g = Marimirm wrnt oadl Nome) of the shell wathnet cut=outs
¥, —l.oad concenirauon el
N



o Dhameter L ol the cii-out cnthe shell hdad ;
{—Thickness of the skell ot the brenchi mm 1.
3 The maximutn unit lowd in the region of the cut=out shall satisly the following formut
s 47 |14 1 (5.3.15-3)
whiere ] ¥
| r_,l pr— Al loweahle v lepdi ™ 2 mm ol the shell laminee; Sﬁ\
[ ] —Allowshle onit load{N Snm  for cam penaation laminate.

4 The width ol the sompensston Emmate can be calesdaned as R:Fﬁ)w ghnll e greater than
HEmims

= (5.3.154)
\.J
whire ""- /.,
L—W lth ol the compensation lanyinated mm ; N&

o Total compenssiicn Thickness ceguired gt Ih

8§ The minimum imer compensation shall hr gnee with the following requirement

11 When the daameter of the 'i.I-II-IIlJ ﬂﬁur equal to 5ot the inner compensation shall
e & bning aod ne less thenoo !a'-.-:'r " chopprd strand mat;

21When the diameter of oo % s B0 v anad less than-or egqual w1 50me, the inner
cam pensation shall by a b o layersof 450 'm” chofg . rand mats

3I1When the dametes b

linmg oncdat lees 3
-

i uI'-ﬁ-grme-r then Th0mm, camnpensation shall e
ol 45t/ m* chopped stran

‘ent overlay &t branch %ﬁlﬂum B.8.15-3) shelbbe & lapers ol

6 The minmom e :
450/ m" chopmed strd) d the Tength shall o Lﬁiﬁ"ﬁ\hﬂ“ Tanam.
"n.

2
s -
& h

Figuee TR 152 Taoe dimfrverenlovesliy ar bkl pasitien
L—F il art ;5= e pimsa riaa Sayrrsd-— Muinfsreni oy erliy
EAl6  The tensile and shear toads of the compenzsation lover shall be vernbed acconiing 1o the
following Tormilas.

q= 'I“r‘ (5.8.16-1)
P o o Bl 5.8, 16-2
T = EIJ I E 153, 16-2]

when
& Fensile duit lopd ol the compessanion layert N om0
{5



Tig - Aheirsiress of The cenipengation myer M)
r,— ' lap shear strength of the lsminete compensation luver (MPa) . when vsing glass fibre
reinforced materialz, may: be measured according to the provisions of Tables4.3.1 of this code
oraccording to the provisions of Appendix L of this code;
K—Design factor, which can e valied in aceordaiee with fw provigions ntgji]r 4.5.3 al tnd
(40
b mpensation thivknesstmm L.
317 The joint between the equpnient head and the cylinder and
the eylmder! Figure 5.3.17) shall bein accordance with the following . \

/| o : :
PerjUIrEriesl s ; e L | e .

I The hearing capacity af the joint overlagy shall nqth:E [1:'5

than the load of the conneeted exlinder in bath she e Et'j

dreetion and theazxial direcion;
2 The slope of the jeint zone of the jom nﬂri lI n Tbu: Figare 53,03 Seab pnl diagtnin
i.‘lE'E'H.‘LEI.' 'IJ.'I.T_"I'I 1 ﬁ" F—=Ertfurr b favy F—Resn gl Tilleri

HE R teyad—ain i
3 The length of the jaint ﬁ'p't’fﬁ‘ﬁﬁ"gm caleabared ns uter oeerizy ain frmineay

fralfovmrss

'\y\/ == QX (33170
i, ol r:!- r #
where ! l - \
7 7 # ..:l"
<t Ak
[A }Fedf P1s coshe

it the provisionso ; :
i the cireumlerential o '!&lj irn e enclesumt N mm b

'T prength IMPal ol the A '|.‘.='|‘_h e lamiviare oveslay. When glags Bhize
terinis are usedl. the « 1_ : spectfied in Table £.3.Lalthis code.
it ef the averlay shall he in affagdanre wirh the following requirement ;

n Lhe thickness of the overley is less than or-egeil 1 Goim, the minimom length shall be

fo—Joint overlny
K—Tosign fa
q—Ma:{EmL@
Pyl AT

LT g
21When the thicknesg of the overlay i greaer than Soom, thie ninasgiom bength <ball be 1530mm
31 The lengthod the averlay should not be less than 20 tames the duelaess ol e sverlay.
SR The piates oof the equrpment compenents shall be mesangalar, Secnbir, sector, and ieangular.
The boundary ¢lassification of reetungular plates shall be in aprordanee with te following requremernts:
1 Fowredges sinply supported shall e Class Ag
2 Four cdges fixed shall be s By
3 T long edge sintply suppoited. she ather thive edges fixed shiobd be Class {72
4 Umne short wdge sunply supported  the other theee edges Bred should be Clags T
5319  The bencing moment caleulation of reetangolar (kg plotes shell be in accordance with the
ftllewing reqrorements;
1  Bending moment of rectanguiar pletes under amfermle disoibuted losd shull be calculoted
aecording tothe following form la:
o, = o (5.8:15-1)



whisre
M, —Hending moment of rectengolar plte under uniform iy distritned loadiNmmSmmd
fe—Constants of rectanpular fet plates subjected to unifaomly dissabated loads ase faund in T able
LA 0n-1;
F—Thnformdy disiributed losl on s eetangilar platel MPal
S—Lenpth gl the shert gide of o rectangularplatedmmd, x
Tablp 53091 Cowstpnds of eeciangalar Nat plaies alijoctod ia unrl'nrrn__g_.ﬂ‘ il=

LHET T Boundiry iPa— Ponsutralmd i/ i - — :
L i lsgtiewtbnn T 123 [ B I k| H 5!" wkk | EHE i M
J.: . | V0EE | DUET | CL0RD | 0,208 | 0 10E "_%'"*l L | B 1ES _ (LEEF | IR
= " fhilds | dhaed | G | i -ﬂjl . (R B2 [ B ! £ 14 BT H
r i Al QS | ST | BOTE | 0kH h,aﬁ-'.rihuu,ﬁ.e RS (R ANE | .
1:} _.: L ul!.| gngo | ey d E B s | nozER | oosRd | 0RERs .!.I.-‘-‘,'ﬁ.-l.
i G S =3 a2 /- W e
™ adIlT : Tl :HI'. & | idn | | [THEE : (REd 7 (R L ! 15K HE K |
L LI e MARE | NATES 1 MRS (RN LA LA i 33
i " m.- 1 2 | 0027 II_{IHH_; ¥ a4 IL-'IEJ:;-IH LR | D026
Huitie: Friabirres il s berimelar [l||l HEL Tinhiatae 1 wer ie il fengak

2 The bending m::-l'nﬂ waric laeed veeying linencly

fraem 0 o gy shoudd be Lah:u]

*?.ﬂulur plate subijected fo i

(5.318-2)
whisre
M ".-T:Jn'arn,} Thglﬂth. late splbyerfed
H—= 1’&:‘ rectangulur :lates "I.._

:d.ln.p, o the foffowing !-'m‘b‘%{
ll"fll ﬁl {?}{ i l
h}?ﬂrﬁ% sl N fmm )
hydrosratie load, which cin be [aand m Dable
By ,'}i Il :

fmum valoe of lincardy vasying ]-.m‘&h & rectangular platet M P ¢

ength of the short sale of & rectangular plated mm b
Toble 3.31%.2  Constonts of & rectangulor Mo plote wigh bydrostatic lnad varying Hocarly fram @ o p,

]:-\.'l-i.l.'..'h.lj' | Mymp] pELH g ©
| [oewinmi
ol Feeri v Fiedy | {r Py L& 14185 1481 (5= 1.0 | 1.1 =R
3 AR B Bt B4 5 (Nt 1Lha4E AR iy T E T Ml 11,5158
A
! RRHH (RN MaEsd QLniEl (1D (Rt s TEEL il (L4
| | Q4344 TR LITEN| L 0,126 (TR (TS LT SN by
It &
& (GEE (RTHT ke IhigEs |l e il ([0 Lk TN et TR S L OEug (FRs i

3 The bending momest ol & A-cless rectangular plate willia concentrated load al = rentér =hall

he eadenlsted seearding 1o the following formrda:

20

1.3 % In (5.3 18-31

we
il 4?{“.:-. ‘ e
whese
Mo—Bending moement of o A=vlags tectongnlar piale seath a cancentrated load al ite cenler
[ M fmradmm )

1



A Constants ol feetangular Tat glaes subjeciod woeentral local Toad sre found in Tabie 5.2.18-3¢
ry—Rndius of the ared of the locel lead on o rectengular plated mmd;
b—Length of the shoart side ol o rectangu lar gtared mim 2y
H*—_ocal foad on o reetnmgular platel N1,
4 The hending moment ol & Beclass rectangular plate with centeal laeal loa@shall e ealenlaed
according Lo the Tollowing formulas
M=% W £ (5.3.19-4)
whese S
—
M ~Bending moment of n Beclass rectangalar plate with centrm :-:;uh s mm )
f— U onstants ol rectangular Ha plates subjeeted fo centmal > e found i table fus 18-4;
Woe—T.veal Toad ona rectangalar plare N4
Table S L19.%  Comstants of rectangainr fiat

Pninnlisy : | ——— yo— o o L
sy | L ) 3% Leg | 1 ?’T 5 i) SF00
e ooEne | s | e ."qhmﬁ o | omiesl | easde | wosie | soss
4 P asn  can | o )4 ause | onte | AdEs | omg | Jepd | )ooon
» AR e -rllfmaqafm. anieg | osew | eam | owoew | e | s
M i T, T L L L it | e | woer | oo

_.-1. nl:.. L : 53 S e i Ilmr. ¥+ i Ir'. P in7 . i | | 1-.'..=.m 1 r 1-‘-.\'I-| i El: ) ]

rEdLFETeTit.

T The }J::n-dirtgt% al w eircalar plate Wiﬂa/p: it
disiributed lo _ ]Hl aiculated acoording to th uﬁlﬁﬂ "

SN0 The bevilisg noirieny dnt ilainn of e cireoler pla:% T T E e
i

erel simply supports ander o aniformly

f % M, = 3 [5.3.20.1)
where :,'"r__.- |/ = :

! ypnent of acivealar fimi p{a.u-.alln_im}\%-uw'mmﬂy dhatrifared] lowd UM o/ mem ) s

Jrn— ri.fl:lrI:I:IJ_'f chsinbuted lond an k orcular plotes MIPa 0

o —Calculared diameter of & evvulnr pliteimm ),

2 The bending moment of a circular plate with seripheral fixed. supports under o milormly

chairibuzed Joad 2lall he ealenlated aceaeding 1o the Iollowing fosmals;
M, =B ORI26 2 e ol {5:3.20-2)

where

M —Mament o & execlir Tar plite suligected to aimfermiy Jzinbona] lond BN it ;

Ly —Uniformly distributed load ona vireular plated MPa) ;

i, —Calenlated detreter of & circilar platel mm .

3 The bending moment of a circular plate with peripheral simply supports under centrzl local load

shall be calvulsied aceardling to the followming fonemola:

"[{.- - “I o 7
i = i%a [l“} ]",.5 I l] [2:3,20-3)

wihire
A, —Bending momest of & pénphedl simply suppured circilar plate under ceritral fogal Toad

O s



[ =gy Sanin 1 g
W—lLaocal load ona circolar plotel M Pad;
re—Rads of the area allocel Joad on a circular platslmm iy
o —Lafculated diameterol o circulas plated mimd.
4  The bending mowment of aescebar plate with perapheral lised wuppors :|1'ul copeerirared Load

ntcenter shall be caleulated seeording to the fallowing formulas arel shoutd be s }Fy large vidogs

e W i,
WL =00 #=1n 15 320400
T il o o

.'I-'i. — I W I 1/ |-..'lr.‘-.'.'|-.'£:|:|-._'l,]
L |||.'I'|: X

M, —The berding momoent-of-a cirealar plate with flxw'g der concentreted load at conter

R B T T R D oL
W—oneentratod load om g erealer platel Ml‘n:;‘;i- | -"“ni
- [ELE %
rr—Ralins of the wrea ol concenrared bind et riilatet mimly
cJ,—L'..:nll:u]at::d diameter of a circulas [.JH;IL n]?’.’:‘
5.3.21 e hending momeat of & secor t;({m lar plate subjecied tooa uniformiy distibored foad
shall e valculated aceordig 1o the [-.’:- fs
M =5 py Wy # \ (8:3.21)
whisre \
M Moment ol & 1::!.1:111]1‘)3(# rlwuhlr plate subjected 100 ) iy thsrribated Toad UM - o e 5
- Uonstunis of g8 or frEmgular flat plates 'mhp:'lt;et _Jhil'nrmlj distributed loeds mre froomd

in T‘1h|1‘ 5 "u.,Lt

N Ay
fn—Uni j'“rl:ﬁr e loivd fin & sector o naﬂ@{fcfnlut MPr) s
o1l

Jr—Rnaua‘ a serior plate or the ||:“I'|£:ﬁ the ariangular platet mm 1.
4321 Constanis of sector nr ‘l.rln.n;lri culation subjecied iouniformily distriboied bnod

" *a niz i
""'l. et il Lanuly AupnneE
& CLTEE L B E EELE R H A
L CLITRER [HERELH RN AT 01,124

Histpliveral Sl sippons

& LR L [REIRLLA] LR e

| MR 1AL RIELG CLIFEHAH

5322 When the plare s subjected to bending moment loads meluding insemal pressire , vaguum .
liguid colemn static pressure, wind locd, snow {oad, locaily concentrated losd and the most severs
eumbinicn of varous leals, the design bending moment af the plare shoahl be calealated seeanding 1o
(he Tellaswing Farmtas
A R (5.3.22)
K

whire

M Cresign bending msment of the ]:‘.a:t-{:"!-mrt|.-'::nr|| 1

M,—Accoring to 1ne Formula (53.18-11 , Formuiz {53.15-4) |, Formula (5.3.20-1) ,

O 1




Formuli (538050 and Foroda § 53211 . Bending wegiment caused B umiform of
ponsentratéd loed { ™+ mmdom ¥ g

M — Parmial bending momem acting on the plated N-mmSmom g

M. —Enow load acting on the platet X -mm/mm¥;

M — Wl ]r:.:ldiaﬂin.g an the platel N rmimdmin i
K. —Partinl design Tactor relating o leng-term performanee of lammale€halMoe m areordance

with Tatile4.3.7 ol this codo.
5323 The muss cilealotion of the wnit sirea reinforcing materal ::r il |: tivier foad shall b i
aecordanee with the E{J]!LF'.I.'ITib. PeUITEmEnTy :

1 When chopped strand mat i vsed a8 the remforcing ma hﬁi,hr-ﬂ:il: Meir plage, the mass of the

chnprped steand mat per unit areg shall be celepbated HE‘ED,EdI.I]EW 1|1t' ng frairralae
| )
B ¥ =
— ( k .Q‘- 15.3.23-1)
whore P r‘i_}'

Rty Mass ol chopped strand om ptrw chogiped strand man i used 220 rémdoning

materiel forshe fat platet hﬂ."rﬂ‘m %‘
My—Flat design bending monigogl? #ﬁ‘i# 1 by

U a—init design load for el thig:Fund it Lerminn | NS mme les

£~ armina thickniss ol ehoppddatrand mar per ueit area] mfey kg I'I.
2 When wsing a balted ;{‘% CoWErCR i 5.5 2917 e Mipes of
tie Jollowing formla: 2 'L

area shall e caleulzted

{5.3.23-2)

Figure o 3251 Belied Nange covir
bl Lanpisst—1anina Dango el SOkt d— Sl g i—bal

whero
Rivse— Nisg of chopped strand mal per unit areg whet chopped strnd mat i aed i a reinfoning
mateTie] far the fdat plateCkgsm X
fro—Tlesign urifonm ly diztributed load forthe Zange coverl MPal
L up—Legign unit lond lar chopged strand mat Bmina [N omme (kg/or)
o . —Canter cirele diamerar af the halt hole of the flagge coverimm 1
{i—Thickness of the chopped strand mat lemina per unit arcalmm/Ckg/m'1 ],
3 When using a bolsed Nange cover i Figure 5.3.23-2) the unit ama reinforcement shall be

calenlaied aceanhing (o the following formnla:

R



. e |
ﬂ#..#.#.‘.*. I

_I{:) (5.3.233)
whero ;"‘f )\

it e Mass of chapped strand mat r.u_lr Lmrr * n-::d syeamel e eg weed as oo velndorcing
miatenel for the Oat platetCkg:m' 'n-

f—Flange cover desipn aniformly r]' ﬂ[MPa by

nrnmm L i Sl S Vi
. —lialt hole conter circle :lliuﬁ%;ﬁ o coverlmm g
¢ Lnmiana thickess of chio ol 1l per unil arce m ke/im'")]
5324 The ealeulntion Enrl/%ﬁuﬂ: s of the [la plate shall be i i ance with the fllowing

PECUIREMETTS g/v
{ & vecvamputar |1|r1.u. upl:ls.p thE.Il be ealcmistod accarding 1o the
-"\

X

e
sy Limit desipn load for chopped stra

1 The mmmmum

follerwing | i':arrrmtlm

nw:p:-c A
?) "_ C1hKE,
-.J" "

tmum thickness-af rectangulur platet

[ 5.3.24-1)

Wy Wl
| B

mlg
a1 snstant. refer to Table 5.3.10.1 or Table 5.3.19.2;
a—onsanl. eefer w ' Table 2031593
gy—Mlaxiram Enesely varying lnaddon the recrangular plarei MPa 1
F—Unifurmly di=imbuied load oo the rectamgulars platet M Pal;
E—Flexurnl modulus of o reetmguler plasel MPy b
W Lecal logd an the rectangular platest MEal;
fr—5Shon side length an the rectangular platetmmm |
2 The minimum thickness of & simply seppored cireular plate under lond <hall be ealenlsed
aecordmg te the alowing (ool
 [oodmaTHop kot | c01ETET R W)
s LR B, 155 E,

£5.3.24-2)

where

fr Minkroem Buckoesss ol e cirdalar phaed om
E —Flexural mistulus of the eireulnr placed MPa1;
W—T.oenl [mad on the crrenlar plaret MPady

+ i3 .



P’ Design jressure ona cieculior platet MPals
o —Diameter ol a round platel mm),
3 The mimimom thickness of the sorenemling lixed circalir phite amder load shall be ¢alcilited
nerording to the followng (ool
LEIO6E X p oy | DRI WX

F._. (2] 7
. by, - 4
W TRk 0 iRE ) /?{_ VR

o Minimuni thickines of the erreular planed imnd 3 \
Ey—Flewural medduhisg of & cireulor phvet MPal; V
W—=Concentrated load oma circulr platel M Pad:

of —[Hameter on a round plolet mmd;

whiere

gy 1esign presaure on a cireular plated MPal.

4 The migimum thickness of a seclar or i M‘b]u::d Lovo o gartifoernly dlisnrfboned Foad
shall bw ealeulated arporhng to the followmng Fﬂl‘rﬂ%

L - 3
P z%!'j—w : (5.3.204)

e dhistribured lendfotm

where
Lo Mlimimunm thiekness of rmgulnr plite subject o

Ei—Flexural modslus i mugulﬂr paatel MPa);
fir—Ehesipn prt.“‘imn* url‘;i or triangular platel M Fﬂ% g

s—L anstant e ot B e
5425 Horeonte] fﬁ%ﬁt sign shall meet the e rqu 0l A ppendin €7
53246 [ Lungﬂd;é,ygn | meet the peguirerment h L.

: b
5327 The sigy of gronnd anchors shall m Nﬂ[ﬂ:ﬂ etta nl Appendix F,
- . '
\ ; L |

N » ral design
240 “F}.ﬁylmunn{. eguipment design shall be i accomdanee with the Tollowing reruirements:
L It may be cladsilicd accarding ro the oversll tenk bottom( Figgae 5.1, 81 band the soeket battom
| Figure Bd 1275

]
O i v
1
vl :
r i L] 2
/ :5. -
II bl s
i N
f o5,
! 'Eﬁ"p'
. .!ﬁf- 4
i A
S
B A S A R R e
Fapurefd.b=1  Clvernll 1k Bavom Figire 54 =8 Socket type heitoln
| = Fillert—Slmw I =&aeieed s Chimlde pyeelodi - Resan pesar il

E=Fwet sl 5—Flst heall



2 The egupmeint loofdaden  shall be  sonplee
earept for the cut-outs ot the bottom ef the equipmaents

3  Flarbottomed egeipment installed ourdoors and
subiected 1o londs such as wind loads and shock leacs shall
hé anchored ( Figoee 5.4.7-31 andl dedigned w snchodage

form

4  For epuipment with a diameter less than or equal

Shall nat be less then 25mm, and the eguipment with a sl il lar piaipmien

to 1200mum, 1the batiem kauckle radius of (he equipment  Flenre 3.1, | .-|.|I|a-|r| d-sran ol anchering:
'.-.r. Is L

Fed-apporid - el

diameter geeater than 1200ma shall have 7 battom kauck e
‘{ w haliyl— Hase "ml:lm_g_ e al

radiug of not less than 38mm:

5 Theslope ol the overall tank bottom [Figure 5.4, :l
shallmat lazger than L2,
542  The leg supports may be divided ineo -h:
(Fipore: 5:4.2-11 gnd =pln 1ype EI;g'u.rL =
srieture] design shall he noaecordance uu:th Wby
PEjLITEITEn 51

1 Wher the diemieter of the
wgual o 1E0Gmm . the height of the
wojual v 2000mym . and e sp (B Ehod lagsmapon
- IJF;!' o b ey R S
i ¥ attachzd g0 the ¢ 'Duqﬂ -I-"'Elfan:h,. G—Ciwarlwy = [esm sty (et

iy %,

L

Al i lEE:—: than or L1l
is less than or \
._.- f‘l £

ravity af the medism is

less than arequal t T,
2 Lepwshall
Taiwttenn o f il ..-1 Lyﬂrm:-

3 Stp%‘iuppnﬂﬁ and the equipme III Mﬁ shell he laid with eoresian-resistani
“ /\v

rahbier gzﬁlp! §.2-2)

Figarn Bd 2.2 Hplil beganpgor

=8kl 2 —herlpid—Hesin sy Terid— Capmsl ot resbsinin rbbes grakes i F—Riggrors led
543 The nng supperiz{ Figure 5.4.8-1, Figore 5.4.3-2) shall be in scovrdance with thie fallawing
PO UIECT LS,
1 The wall jointed with the ving support <hall be steengthinel
2 The rng suppart slall be ightly midgrated with the equipment.
v v
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Fipgure 5441 Bing suppoan | 3 }35-‘ Fing suppem 2
. 8 ﬁ-mm-til =il rmey

L -l Tleepgesd - Sl g :
-
d—5nel alere; —Colie _-"_.-{.'-"' J-—'hw'.plun',- e ]

544  Suspended beanng structure shall be in necond kﬁé‘%]]ﬁwing CEUITEMENTS :
gj r g !

1 When ihe conmiaiser: slomage b and gl el ane gapparted by e Dogr af the
building or by having sz ennular bracke! or & cows ciure, the hanging support should be used

i Fi F.d.4-1.Fi g2 g
igrive b L e ¥ q“\ p

T

AT : :
\ F Figure 314 nuip sugpe
A i =5l — D lay vl g BpEtinesigiper tien 570U ol nbel sl i) plal;

A—imival place af lugy S—{ s plate af lugt—F oo cesippan fogy f—Imermal moser

-

Figurd 5ol 4=2 Hangng supprt 2
t—Rtrurtur ] jste; S— e geider A= Taith wall gd=—Hiilliher greken = Glum
2 Strengthen shall be taken at the suppart site,
FA5  The skt support design shall be in accordance with the Tollawing requirements:
L The skirt support and the shell shall be honded to an integrnl vigld suppor s
2 Bkirt guppors-can be divided oo Dhre reinforeed slestic skint supportsd Figure 54511 and

stee| skim supporist Figure b5 )
a .1_3 w



Fagurme fed o=l Filire sesiciecedd plastic skin muprd
TSl e '\.l'.'\.'fIH_'l",'H—r'\.I."J.'HI.'!nn'llllr':'l.'l'lll.'hh

=i erawiertay e = Team poity [ller g i€ e een by
.q |
i— Bk suppon - Camesheal el prpes 8- Senlpoe i Snielplue; 10 Fibz 23 Detom

Edb The saddle support desien = eel therelevant
soguieemnents of Appendiz C. {"%%,’

54.7 The capncetion  letween i hesd  of  the
equipmment and the t:,-'lmd:.'ntﬁ Abe connection between ’ —l
eylisders  zhall be i -‘ e awinh the FA]]:.:-WHHE;_ ‘R’I. Lal
FO LT ments » \.

1 The wﬁi’au e fiked nrdetackiable:
j fepied

X The eeitan st be g boit

b4y }

wacket jointCFigare 5.4 15 - AL At %
thl
Flaim 54 7-1  Hutl ot

e i Ay S—andy purty fikers

L?E:ta.cliub:l_ cofingsiion ahonld iu.'lkh:- inpe
jains w|'| rosion resistant guskets and lastensrst Figure

h"l"?_dh A Thoprewerlay 4 Tanieale

it

o i

o

e

Fiprmo &4 722 H[‘.igﬂtm.!.ﬂari’.ﬂ jrine Fiprre 5L 78 lenpe jomnt

I=lemer smw i E—Resin iy fle s 3—0navr wrerfarsd—Laminats l—Giacke o dFasenersd—5=nell

-|.|:|;‘=|-



FLivnpe joint ¢an beocovered by imére evedayOF igure 5.4.7-443

The head fnd shell or shelt and shell can be conneetéd By hutt joim( Figume 5.4.7351;

A butt jomt betweeen the coniznl head and the barre! can be used! Figure 54,760

A bt j:::lil'.li hetween the |dmse, semicirele, oval and sther convex hends and the eylinder can be

pieedlFigame 5477 1 k

-1 =t =

Jnipt

8.7 Fmp}nrwﬂm rr_F
I slooer everley ’k

-
=y
Fapare 5.3.75 Dl jaini between the bered aed the Figure AT Butt juin: betweer dhe
shell o hevwosn shells soipizal head s eytimcde
= Ienc s 2= e reoriay s F—Homr, iy fillers 1=yt e B—K ruckle remiiieemitoe — e poty, o
A= lrmer avrdnya A Yylivadir d—Tiiternind enlimg fasireF—4 izl heail

Tigure 50077 Bl fnird Bebwesn canves head conaecisl and the ey livader
I Zkellif Knodie reinbovesseet s Resinpioy Glleee? - Letemal omding Spends- Canves-hisad

1.‘[T|-



548 The desygn aof the confpensation for cot-outs ef equinmen: shall be inaccondance with the
Inlleswrimg Eeguirements:

1 The eut-vats and branches ol equipment orader extermal pressure <hall be desipned acconding o
the sequirernents under intermal pressure. The pressure value skall be the laeger ane of the interng

|

pressire or The exlerial pressire 4

. F )
‘ﬁq{ (L5 hmes the
dimerer ol the |:_'|.'||I'|L'||:-r" f

3 The cut-pat position of the comvex head shall be within the mng rﬂf*fr. of The diameteraf the
].rli‘“nrlw anel the meaximum opening see shiulel net e | aurgret an 1|I':c;;1 a‘j}ﬁh’ feral the cyiinder;
4 Branches sheuld nat be pleced inthe knuekle arca of the o ui:ﬁ:hmd
549 Vranches and compersation ol cir-eiazs shall be in ﬁrggﬂﬂﬂnee'ﬁnﬁ]ﬁlw [l levavingg rerure e ;
1 When the mner diameter af the bmnch db = hlﬁr;hﬂllilrnm the follewing joints can be

2 The maximuon cut-onl gize on the eylindrical shell should not be

adomted whesein all the fillet radivs of the stiffener shallnot Be (%8 than tmm,
11Flush bhranchl Figure 5.4,0-11; > -r!_,- -"fa
2 imiretch branchi Frgus: 5.4, 0-2 1 P "'I:."

31 Battam branchi Figure T '::'-31:.4.‘\ }:\

\ b e

L 5.
. - .-...-. . | e q&t‘% e
n"ﬁ‘iﬂ _:IE' % x strvivh brsnch

- F T r!" 450 Flushhranch = igure g a2
"ue "-u‘# B Sepl oo fangesd Ll cserlcig ‘Ikhl I—Flregge oir s TS50 | owosse Maigpe s i-—0 o onerlay
¥
2l et Dl [ =Bl —Lhiynity Sisglay - Filirefresm filler; - Shell ;8 Inneroyerby
1]
-
#
.
/
50
| _.1|J_,|_:_
= —
£ -

Figene 1.3.5:3 Trogvom Brnneh

I—Flimgr or bedge 2= At ke lmge 3 —Outer oscrdas pd—F iline rea Hller =8 el —Inieraestay
41%eni iesnchi Figuee 5.1 0-11;
51 Pratich stillener plaed Figore 54,951
2 When the mper diamoter of the beanch & 15 less than or equal to 000mime,a beckpanel cen bo set
a1 the noseleand the follow ing connecticn Type can be adopted ;
T -
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Figmive 1,405 |H.'.".|I papesit T/‘ Figdin i ..L!LII‘-’%% 5 -.||-r.|_!-|u|:-]|l.-|| |..IJ:|I.|.'
=11 S anil bl 2—F \'.Ii' Til tabiied .'—Iu-|n-.-hn.‘a.-r,l‘|l.k| =y |||-|l||'.'|'ri.-r!.' ;31 fitler okerliin

Ha "'c‘llll:l‘n'el*l.l r‘l*l-\.r?

wriny A
5400 Sfiffenmg v ng&n b in aceordance with the [‘_Jifawm ;ﬁ}rﬁfrmfne:

1 =tdfonn n
tghtly ||n|1|:|_-|=:-r|?i_g_ 2py

2 SI;HL‘B:Q?IF shill meet the stilfne 1:"1- nfthe ihesipn g

WW!EM of the stiffering ringcan l'ﬁ"‘)ihg-"tﬁ gular, cirsuiar, semi-ciieu kb or trangularg

4 1 ifeningr mng can be pleeed inside o Couiside the shell
E411 T '?i. et &nd outlod thes shall be neeeeordanoe with the fellowing roguirements;

1 The 1Err.|i-e] imtel uhe which is e B porrcded , worn ane e;';w.i'l_'.' bl e et 1:'_|.' Ei;|L|i|:F._- rurr e
elossified woeording o the steetch inlet wbe ! Figure G.4.11.10 und the cagily roploceable inlet tube

(Figure £.4.13-27;

I"|;.,||-1-' Sk Liel Brimert theanle ) tulse iobie ienk Figure S0k 152 Ensy-tosreplaee inli ok
Tl.-|H||Il.I s 2 Reinforol o ore 22—l I=—Intat impertion Posat B Support bols
=3l ez — Herieantl il by —limif ;4 —Silell wal

L



2 The inley tube of animable frd pon=corddaciive Tiguid shell be msered oo the Tgasd, The
degrth should be 243 of the height of the cylinder. The angle @ -l the nezial shoold te 45°—G60" Figure
5.2.11-3), The upper part al the et tuhe shall be apened in the evlinderd Figure 5.4, 1145

Fugmre Gdo b -8 Arti-siplam mbot ochc

"q‘- l--Ht—.l.d,-;"‘— Inlet ke a—Sheld wall;

L= T o il pipe2-=1 el Sl wall; 1 '
Ty iy —Hil) "\}-,E F—=Suipport plutest—T ek bt
3 Thenler rube of the easy fel liguid ﬁhnrw e wlong the 1ank walland inzertéd into the
Tigruedt Figuse 5.4 11-51 5
4 The cutling edges of the inlet and uu%‘l%ﬂaihgum 3.4.11.6,Figure 5.4,11.7) shall be sealed

with eorrasidn-restkiant resn, ""'-

Fhpomg 540 -5 Tlhe lipoid inlet naby Fipee Db 1= Engiler alle |
finied ey e Lk wall | —Shell wellz2—Heinioeted plamezd—=Cne) ppesd—aesh e overtave
=it piviep = Hophs 3—E5 sl B W e e e sy g F—Hn Tigir i—Hast

I—Tmk bxioes=5—1lalw

=y o]

fah b
Fagure oa L] Ok e 2

I8 il wnlb 25 pn et s Mg =Dl of e fhoss T—liner i iy
5402 The setting of the eguiprrent manhiale shal bein accordines with the fllewing refpuiremenias
1 Mantioles should be nstalled foréquipment with dizmeter lirger thin 800mn:

+ Ol o=



2 I the haaght af dqupment excecds TEGO by manholes giould e areingad o che sade waill and
the top respectivelyt Figum 54127

i1 Bikwallinenhsic | h_J_ 'I'.l.lvll.'.

Figire 5.4, 12 - Wankale 4 n:’{q-}
| =Skel! wodly 2= mipneey —Gako [ d—mmnch | = i [rmar uig r|;|l||7—"|c|.1|||1||||l e

3 When the manhale 1= prossed more than O pue preanbode cover shanlid be are shapes
wall apd 1he marhole shall be bommmatod sk

4 The innorside of the joimt between %ﬂ;l# -
niet less Thees & leyers ol chopped steand et %ﬂ ol surface veil.
1 HLLC

S413  The belied Mange cover can i ]if:rt‘b{
typel Figune 5.4.15-21. AN

gral ange tvpoel Figure 54015-11 ora loose [ange

P N S DT e P

Figure 50l 530 Flage eoves type ol inegml laye

1—Fustepirs S-Fealmg kel | 7—Fange ed— Filire v breed pluste shoeta 5 Biiel presaurs platel-ing:
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e

A T 0 A

o’y :\i'\:\%d H_ S '_'1_,,, “

\’\;ﬁq} Figure B4, 132 ’ ‘ =1 I}ﬂu il e Nangpe

o Tl - Spaling it i—Luase I'I.mr.ﬁ-:l—_l.i:nﬂv;# =k iinfniid plasic st s—Sieel platel )
Eﬂmld\t. munl accessones design shall meetthe followmg soquirenionts

1\ Rhslocal strvin of allequipment accersnries-ziall not be larger than the allowalie straing

2 The materia! characterstics of the interne! accessories shall meet the canditions of usige . and
the lining seain shall be used where conmaeting with the medum;

3 Equipment shall be provided with lifting lags or other aevessories for sale loading and field
sl lation;

4 Trdependent sapporizstiall be provieded whes there 325 slirmer or other exteniil dove,
5415 The speaficatians ol the reinforced (lange on the wp of eowipment for vertical open top storage

tanks shall comply with the refevant provisions of Appendix F of this code

=
+ :|;. *



6 Piping design

A1 General requirements eV 4
.1 The pipeime destan pressure shall be determined moaceordanee with the r-:JFl'rI'l.l':}ﬁ'quIFE'ITI-.'.'n.I..'-:
1 The deapn pressure of sach component ina pipng system shiall %i lews than the pressure al
i

the most gevere condition of coimctdent imtermnal or extemeal pr:EEkg'rk F:r:rmu:[r [ rinimum or
1" r

i ek pected dioring service. o
2 The most severe candition shall be that reenlis |n_3.ll_|'_ltlr Mpmlimd pcompimeni thicksess

5.rl’,_-"" )

:quI;Ijurla stll be compered with [tem 1

anil the highest component mting accasding to aivength o

3 The piping design pressure (ur the follew mh“%
af this Arele nod shallwake the Jacger of thermn .4 1r .:':.
1 The desiga pressuce of the fhuod- [’iP’EEE mhhnﬁtﬂLnn Temiperalre, =uch &% sanveding
refrigerant und lqueficd Imdmruhl:’.'hl{. aid fot be less than thie highest pressure tha can be
aehieved by gagification m mjfﬂh,;[ gmbient tempersiure when the valve is closed or the
fhned 1 met Bowimng; ] %— ’
21 The dedign prossire of ﬂﬁ-\i@ﬁﬂar af thecentrifugal F"-“ﬁ Ng:i bz Tess dhan the S e
e suction pressut l-"" L o Cormespuending prossure ¢ h-L']: u&iﬂ I
3 For piping rlu.'q’fm vitbclhy a prresane veheving leég{,,{r isolited Trom & pressure relieving
device, des e sl not be lower ll glzl_- faxium pressore e can be reached by
thie f]ul-:i.c ?h{
4 WV ul:r’ g shell be desipnel o I..Lm:t u- | 1 pressure, When equipped with o sslety
eontrl dr"g.l: h %
1|tl:w-l1h“ Ilq,l ihel ERbertial predsife aril -IET\ELH when there i o galéty canteol deviee, the desigh
pressurg e 1M P,

ey dEsign pressure shall " value of |25 timizs the magmmum difforenoe

- th- g desin pressune with the pressure reliel device shall not be less than the pressere m
whech the preszare relel deviee = onened
6.2 The determination of piping desigr tempernture shall ke in accordance with. the following
recUIFCHELs:

1 The pping design tomporature shall be the temperatuee of the piping uncer the most severe
candilions it which the pressure and femperaione are conpled dunng operaton

2 When the design tempecature s determined , the parwmmeters such as fluid semperatuse ;ambiont
perm perature, solar rathaton, heating or ceoling Nuid remperature =hall be congidereds

3 The mumem desgn temiperature shell be the minmum operstmg lempérature al the pipe
eomjenerizand shall nar be less thanthe tesperarere Iower limivalthe uzed maeeial ;

4 When the pipeline is heeted by heal tracing pipe orgacket . the higher lemperatore af the extermn::
heeting termpernture and the tempetature-of the pipe Tuld shall be used a5 the design tempsratee ¢

5 When e osolar radiation or other beal stmme Gauses Bigher Enptratures, the pips despn
tempoesature without msalation shall be the flud temperature;

6 The design tempesitore ol the exiemnl mauiaton pipe shall be determimed i sccordance witk

+ B -



iterms 1. 203 amd & of shis article, Cthertemperniimes niy b ased when the resilis o calealations 1esss
ar meRstrements kre otherwise wveilible

T The design temperaiore of the ipternal msulasion pipe sall be deemmmed acconding 1o heat
trpreler caleulbtions or tests.
6.1 The dewgn provisions adoated for amblem effest2 shall comply witl the f_e-lb'f;nt TECLIFRETIETIES

al the cument nalisnal standard G036 Desigar € oele for Indestriad Mem e Pifign

6.0 The Susiamed loads an the pipeline shall inelude desige |Jru!:-:1|r|;4.,g_:|_-:-.1.li1:,r.t'r ¢ Tranaport Muid,
! i - P i - B A ¥
e and snewe tn sold ames, gty of pipes and mesalacon milerils, I.hl.:rtTl fﬁ“@”rm [z and other

permanent loady supported by the pheline.

#

(oS « wind, earthruzke, reacticn

615 The Opeasional loads o the pipene shall e lule byd
qﬂ&ll be in aeeordance with the

force generased when the fluid 8 depressurized nr 1:|1'-.:'E'|3,[H,I:y

A

f"ﬂ;:&idtruu appiving stmmbianeousty s

follewing requitements
1 When designing apipeline oceasional loads msy b
X When the =ismie miensry = 5 degrees mfmf:_ r e enbthquake check shall he performed,

616 The pipige design shell salealate the fﬁ%ﬁ- n{r& ents penerated by the thermal expanstan ar

gomteacton of the constrained pipimg. - "\H—

6.1.7  Pipeline design shall adop

X h;ir.-ﬁ"ﬁil prevent fatigie damagpe caused by presssre ovchic
i e ahorhazing loads, '\
?ﬂh& cofecring couipneni

aifpport gendrated by thermel

laading . reshperasure cyclice |ﬂF,|:|'i_r|u. it [
6.8 The piping design shall (ake

n= Uthe caloulalion r:nndilinnsgl displ

aeenn of the [jipe 5
cment of the eguips nrld.-:f H

: PR i F ; o
n:-.lum:c:r:n.fwrulatnLn'quglmug,ﬂ Mo weimed e,
6.L.9  The propert I strosees and straing af fhrd reifforeed plistics used in pipisp design
shall be wilind ill,fl:‘r.:- sawith the relevin ||:m'1'.-|.i?ti‘n;) :
! =Sy ! - " ; :
fi. L0 When wsimescthe [ong=term performeanice Jes1 nlli"&l ol walue specified tn Article 4.5.14 of this

i ]
pode. in_ﬂ.:d.;hti ;c:.E'F..ir.nial g the meximum -puq jiedistress, the smplfied falure envelope eefonlataos
amel Ta%n’ lr_'Fn'irluliun of the flaiament w-;.ul11|'.|‘|ﬂgéan-:f litings shall dlso lie performed .
6011 “l‘i‘h ypes ol capstreetion lor the laminete of pipesmey be classified as foilows;
T

1
2 Type Il shall be o lmmg. chopped strand mat/ filiment wound construction and an outer

o &, ol thiecotle,

1
v | shall be o lining,a chopped strand man constrection and a0 ouker protective ivers
protective hayvers

3 Uype NIl saall be a lining, chopped strand met/ ilament roving constraction snd outer protective
layer,
6.L.12 The safery requirernents fer piping design shall meer wath the relevanl mequrements ol (he
enrrent ratinnEl standand B G0E1 6 Dexign e for Inefistried Mtallic Piptag.
6.1.13  The caleulation provedure of mechamieal desipn of pipeline may be carmied out in arcendanes
with Appendo G ool this code.

.2 Configuration desizgn

621 Pipe sapports slall melude aiebor, support and guide, anrl she® be moaeeordance with the
following refuiremments, in addifion 9 meet the relevant pequirements ol the curment national standand
LB GOJ 16 Desfgn lf"ﬂﬂrr_.":r.r' Tredudtednd Metadlio Pipfags

T A fibre remnforeed plaste, thermaplastic or rubber material shall be osed betwees soppori= cnd

+ 5q .



prpe. The thickucss ol the pad shall e oeheded o the deternchntion of tee nmer diameter ol supparts.
2 Pipe anchors shall be in aecordance weith the Tallowing requirements:

11 The anchors shall be locared an where the pipe clanges drections, or the main pipe nesr the
major branch ronnectiong, or the confertion between glass fibee renferced piping and metat
piping, or where pipe cealid be moved caised iy the veater hammer .“ th.: pipeling, ar the
genxilviin=lne equpment or the seat:le posiion afihe long-distance Wul‘r(m.

21 The anchors small be femily atvached teoon sub=structure, and .-.I1:||I$Ih_u- ru.ﬂ:-‘:ﬁ%: izl sapporting the
ipplisd Forees; A

31 The anchors on the straight pipe Fgure 6.2.1-1) may be 1p¢-nﬁ[ :&J ||||.-E clamps gnd plype

gleevies  and ey also be bulted o Manige connesnond rl.win .»]-q,_ 1hd Fipure 82 1-334
1

I,J“ﬁhl__‘ Afichars Widied 1o Damge con: '\-LI.-.ln.l T Py 2 13 Anchies buolied to (gl 2

|"h-ur'| e b Dlange cunoeebor 25— alynm 15'._.:-: I==terlanchar hulicd 1o Banpe eormection 2= xlye

"h‘hl‘ iy wWadth of seppor and climmge shall be h beecardasee with thase specihed i@
Tahle 6.2.1-1.
Talsle 6,201 Tl miwineiwia width of s pocts aoed o Bapm s

[Pt mevrmne] dcnneteral L1090 whinmim widih
25 L3
(] .
il 5
| 40
lini 10
1l i
2{H Al
2 T
W =
| 17

Swifies Thie imimeniweiclt ol she syt ond vhrmps wich a 208 preaier than 5 shafl s D less an HN



The e supportl Figore &2, 1=4 sl b n decordance with the follawing reqgiirements:

[

Figard 02 14 Suppon
=i et Y 4
. . vt 1.
11 The suppert should be made ol twe preces af steel ounerial mdihﬁﬂzj%é:ehfmlrl I surranndicd
b 3607 the comtuet ungle between clamp and pipe .-i|'|-!1IJ|I!F_h‘,§ rﬁlﬁ_‘. ﬁ A
rb_@l:_ﬂ!'-_hhiﬂl be istal led a1 the conte
pesition. Suppos saddle should be bonded to the pjﬂg_'-; 3;’]1'
2 ) The minimam widih of the suppors shall ne hr'iré-ul'l.i‘lf Ih;I specaficd in Talde 6.2.1-1.
- Tags than that specified in Tablo #.2.1-2,
41 The coptact matenal of the suppon and rf:l-'gu afructire shall be mady of hasl mareriels,
oy
Table 6.2,1-2 Miniﬂm_rﬁﬂi{&}iupwﬂsuﬂdluﬂmm},

o i
AL

ver the fontect angle is

lese thean TR0 ar =uppocting lorge diaimneler sipe . stppo

31 The mimmum width ol the support sadidle shall no

P vt LSl {300 i widih

i -.q:{r 1"'1', . Z
. W8/ SO
- ¥ f 1 T 2o \"‘“&,'fﬁ.
¥ I.-""I | " L/ . ' [14]
ﬁﬁ" ; .-“r i ..’}‘5;‘" ..-i'" I
R B m
5, I’ JNR
: *\.._#"‘“} 2H ”131;.:%“ '] K
_ﬁl‘\% :'!.I | il _“I*ri-h‘- T
hl. L] W
N i Si

Hoder The mmmmumesd ol sungom pad witha 3% grener thon 330 ppe e he exesipuliaed prepornceally.

4 The pipe guidel Figuree .2, 1-5)shell be in secordance with the (oliowing reguirementis=:

Lasingly

Fpare .2 1=

I—ﬁ-l||.|.'||rlri':'.‘—h||||||:||! sinilh

T Gmde should be placed between anchersnear eniry poanis of expanson oinls end Ioops;
21 The design dnd ingrallation of the guide siall prevent the pepe from aliding off support beams

+ O oe



aimd Atfow e pipe W ireely movean thoe sxial divection
31Thee guide shall bo honded to the pipe bottom with o 1807 suppon saddle;
$1The puide shall te fxed with Uebelt with a diameter of less than 20mm or Usshaped steel
sirip. T'here shiall be a gap between the Sxng member aned the ouiside dismeter of pipe. The
gingle =hall not e made af 2ol materials. .-"'" .
6.2.2  The ponstroenon aod mechamical caleutution ol the pipe joimnt shall tm.iﬁi,;ﬁct"limuu with the
Fal g img rfﬂj.um-rnuma: y o o ""-.-.'-
1 Ajgeint may b classificd q Texible jont and ngid joant.
2 Flexible joints muy be classified as bell-and-spigot alagiios Fie ’*EEJA joints Dwithont locks )
 Figire 6.2, 200 and bell<and-znigol elasiomerie sealed jointe 4 bl Figuire 6.2.2-21, Bell-aid-
spigat elastomeric sealed joints (without locks ) mey not :E_E!}:'t cn l‘ﬁ‘;ﬂ bell-end-spignt clestomeric

sealed jomes wath locks may regist end foads.

o

i,
B ;‘.;*u,a el

l.r 2
T

miasprigat elisiznmers
1= W ks

Figare it 2221 TEell- |11|"-a1:|| Figupelli2 2.2
win el {CRITRE |-||:'|l¢l||" vt | V o

3 Rupid jents may be 1: s Hange jouits and bond -:E 5.
P al this point shall s in (.1:1:5 j‘pi'rh the following requirernants.

EL] bearing capecity ?Tf'
W STRIEhE papee etk thic s n&j’{.
21T 3{'&11:! jeiet has & cireumfengs
@J of e lesa than thie Banide 1

lap shear strength of the ngud jecaluking deabile overlapped jomn west pleces =hall not be
lrE_h&u U B

1 Tohts may resist-end (oads.

I"II'Il soull mot be less than that of the Ohee

aml sniliness olass.

.q'lsliu bending and {arsional load bearing cipacity

oreed plastic siraght pape.

1T Ee Riind leng=tep et jonmnd Figore 62225 Hvean overlay ngth, which shall net T less than
the calenlated value ol the milewing ormole and halt of the jomt mnerdiameter, and shall net

bl thiin 1E0mm:

Figure- 5225  Tland Ey-upi bati soinis
I=—Maimn pipe BT bvedlapys—Hean putcy [llerpd—innerseal ng serp il rogemel &= Tapernce swoper thim L2
Foie = Eesi Xy (h22-1)
Tim
where
Loy Uileutared averlay lengrhimm la

£r—Mlwable strains, which may be valoed moaccoslance with the-regquirementz of Artitles

-l
+ Ell *



4.3.10 10 4.3, 13 ol s dinde:

Ty, — Lip shear strength{ MT Y o when using glass fibre reinforced materinls, it may he defermined
gocording to those gpecified i Table 4,51 of this code or ke tested seconding to the
regquirrments of Appendix L of daiscode;

Fo—Safety Tagtar, which may be eelated o the siemn elass ratings of |:|:|1rlﬂ‘|'| X3 lie derermned

grcording (o thase specified in Table 8.2:2, #\
Tuble 2.2 Sirain class ratings of pipa sl salely hrr:hr ‘5"

Reeam tiaes panings Hﬁ ;ﬁr-m B

(las]
& "|'--|;|I
L e k
; ;_’J-‘
-
asd s 12

- r
]
1 i ql h";ﬁ ; 15

S 1Hamil Tav-up hatt joines should he fahrmgfg)dl&h nh::p The design guantiny of reinfareemont
vsed m the averdiy ghall e soch o tﬂ:&:’:lg‘n wiias 1Ersile modules af & least thal of
the pipe willpand for the ||1.rr-r'|.||“""m ite, the renuirements above shall not be less than

L 25 e bt ol the pape I:L,,. /

W hen |-:.1u:|1m|z pipes ol w_ﬂl ‘|:|t|. kness or load :u.r'}'.e:h':g_paml}' the reyuirenients for
pverlay lengil atms::ﬁunawﬁwﬂ correspand 1 those nr%&h@ wall prjpe or lower Iead
CATEY I Capacity pi L7

TIW hen hand I@w mis are sel, the pape H.lﬁ:nn&l[m"r shall provide 2 process dacanent

for the pip onosile, the contents Hwhlth -lmJ1 mmclode the number of byers, the
| M

uclrlllﬂ:,ﬁ_‘, el 'h type ol reinforcement il auilinry inals and (he secondary bomding
H‘:’!:r Eh,m.luh raport. - fw
8 ;'h-l;r L'riul il butt jonts. where Ares
1',; ] ‘vimnd surface veil, The réinforce
\ ﬂ,glrzulnnnu ol the anit tensite nodulus of the joint.
91 The spigan and socket joint ( Figure 6.2, 3-8 hall bea stzaight or iagieeed jem, and the socket

depaih zhall not b lese than the calédlated valoe accarding to-the following fermulis and shall

calall he sealed wih o a minimurmn of 12kgsme af
1ol this intersal foyvers ghall ot be counted in the

et T less thar 25

Frpus 808y 5p|,||-.|l et el joom

I Biprwtyintsgmisockel erd e - Adbesiveci- Fpe schhspigoiesd
e X,
L, = ————t [5,2.2-2)
Tl

where
Lo —Caleuizied socker depthi nmim
10 When spigot end socketl joants are uscd, the pipe manulaciorer shell provade prool of the

+ 0N -+



suitability: al the adhesive w the pipe application  eavirenment. dnd shall speeify the

temperiture antd homidity regquirements for the coring of the adhesive the bonding process,
the-pssembly metbod et

1L practcabie the intenor of the jeints shall bo sealed with & lamingte containmg a mintmum of

G0 Yt USM wliteh shall be eovereid by & surface veiland cealing ¢oar. F

120 The caleulatien al the Tanged jom shall meet the regquirements ol App J-:ﬁi’gni Thirade.

6.2.3  The cemstructon anid dimensgions of tee shall be inacenrdance with (he follewisg réguirements s

1 The tees shall b clussified as momilded iwest Figore 6.2,.5-1 liand T&ing -_ et Fidure £.2.5-20
5 V-
s

l.nI'.t,l._|;|=n.lilIin'Ll.p.r-ql L] Pasl 250

’i.dquJ-:d I
= Thickasps il ghe rhenoete Vo st g2 10 giin i |,.,.| by meal bt sig ral me —hllJ-r%;‘r:'l—lrunuhl hapiisls dal th: Brsach;
oAl b ke ol the L'm'i w pmeterng by - |omgih al we

»;imy-%ﬁm riit s,

3y
] Dl 35y

Flgure 6292 Faberoived ees
F— Rt oy (T el v ey 3o i it b Gy,

2 The dimensions af butt joint finingsi Figure 6.2.5-31shall be in aceordange with those specified
i1 Tahle 62,513 the dimensiors of Menged join Fstings (Figone 6,2.54) sha’l he m sccordance with
those spoeificd m Table 6.2.3-2,
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6.2.4  When the pipe s thermelly expanded and o gemni-restreined pipe system 5 osed. the expansion

imay he pontralled seirh 1-dhrped pipe goint, [T<haped ppe joint and expansian jamt,

6.2.5  The flexible pipe leg end in-plane bending mement of L-shaped pipe joind Figoee 6.2.5)shal| be
caleulated according o e following, formukag;

+ R e

b

BE L 1D,

ll"-I L]

L

B,=b+2,

(h.2.5-1)

(B.2.5-2)




LA A (R2.5-3]
M= E’E‘—HJM L6251
ng
whiere

L~ Flexible pipe legal [shaped pipe jodot mo )i

mi—L onstant, mar be 3 x
Ad—Thermal exparsion abzarhed with La-shiaped pipe jaibiCrm P
B —Axal temsile modo s 6 P S

0, —Ohitzigde dinmeter oo piped me ) \ V
1 —Internal dissneter ol a pipel mm b 1’_ . .
g i ] . oy
f—Total pipe thicknessi mm); e \)

d— M lowahle mxial stressl MPal . may be cale ﬁﬂmﬂanrr with the provisions of Amcle

= Al ble mxial bending stresst MPal -’,:/“r/’ 3
Ié‘q

4,755 of rhix cadi: - L
. —Axial siress by design mﬁﬂmrim%%_ leulated scoording to Formulat f.4.6-2and

Farmiulal 6.4 6-314 .q“"q
M—In-plane bending moment of L-sh ' pape ettt Nemmk;

s Fliguire Hﬁﬁ

I=liuy

'*

r
626 ¢ e’ 1 e insplene hendmg 1;;%\
rﬂirll% neiling o th Toflowing fnrmnlzs;

1 el 1
Figre 6.5 6 []-Fliaped e jain
=t pubde: 2—meeend oo F—Anchor s —=rammal p e diameg e O —14 nominal pepe dimenee

| el P 3

Pt (B.2.61)
W o
=g (6, 2.6-2)
B, T
M —— (5,28
v T 28-3)

where

H—Cantilever lengrheof TE-shaped pipe jointl mm by

153.1-



e pelirenenl Swhich ey bie evaloied by 1,53
Af—5um ol the thermal expansion changes(Ad, A JaT the pipelines an hoth sides of 1] -shepad pipe
LIRS
L—Parsllel leg lengthal || -shaped pipe jeint mm iy
M —Tn-plane Bending moament of T-shaped pigpe jointC™N o

F—aAxdal moment ef inerts of pipelmedmm
6.2.7  The expansion joint (Figure 6.2.7Fshall be calealsed i sccprdance Sith” the  nllawing
Tt S,

Figure 2.7 s o

I—Expaipson jrinred—+ s g r by ;4—|'I!::h: etz

il pipe danielers

1 The maximim cxpansian and con
calculated thermal expansion of the s he

expensinn joint shall not he less than 1.5 rimes the

the twa anchars, The activation lerce of expassion
atl ol &nchor calesla wln b6 2 8-1 hand shall be

less thas theentical mmprr%i/ | ::I'_[H'1 by Formuilad 8.2.7- i”‘&
} P r"‘rx/L (6.2.7+1)

whese

P—n hlﬂ/r. rlri['l"']IL ‘\'ﬁ/ﬂ

I—Axia mus maeriaod the pqm:m:‘
Fepse MBI thstanee Brvween e gedi™ (HEETTE gulﬂr: prpnehorbmm ),

Emﬁiﬂ mstalled position ol E:p n pgant shall be set arcordmg to the momam
XA eontesetion of exprision jond snd shall be cleulaed sreording 1o the fellowing fernuloss

(ot sanll be less than 0265 tmes

B=4x%L, (6.2.7-2)
R it =
* Tmi_?_llll tEE..I'E]

wlhere
S—TMh=ance feom the Tull compresaion poritian of thé expansion jointtml:
Lo—Maximutm expansion and controetion of expahsion ointl mi;
f—Cnelhicient. shall b calealated acdonding to Formulal 5.2.7-31,
T, —Tnstailation lesin wempersiore of pipes hetween Do anehors schers the expansion joinl @ ocated
Th
T, Maximum design temperatune of the gipelined T4
1 w—Minimum design temperature of the pipeline(C ).
628 When the pipe s theenslly expanded snd a fulleestrined pipe sysiem s dsed, pipeline
dalentanims shall melode the followmg.
1 Theaxial load & en anzhaesand the maximom length Loof the compressive somight pipe shall
b gaben fated aceordang to the Tollovemng Formm ok«
+ Bg o+



F =g ATE wx LB 4 411, (6281

i [Eua (282
hl j".
Il 2e)

= { ) (R2.8-3)

£
¥ 7
wherie ’x
*-...,_,'

Fo—resieaining load or compréssive logd of the pipeendi N 2
g—axial linear thermal expansion coeficientt mmAmm /M 1 \ .
IF—Auxtial moment of inertia al the pipelimet mm®). V

2 The sum elthe ereeom ferental sirain ciused by the s

vie sirvgs ol i pape and this

mternal pressune shall not execed the followieg nllowabile mm.-?'

11When using Grpe [ and type (1 Bnomaies, the [quulﬂ shall be met:

,&r fh.2.8-10
21When using sype Il Tamisates, the gﬂgmﬁ@'nuluhnll e thel ¢
=i L Lo T
2 = (6253
|- 3 aal
3 The maximuin sxial wm ' i s liall ekt e fallewi W'lﬂ
L ~ =] .25, {k [h.2.E-4)
L|. i
6.3 Struth:mm’lt
6.3.1  Avcorling, 1o ign pressure, thie ﬂrtﬂ.pﬁ meters shall be in aceondance with the
tnllu'n'mg ity
. ) tensile stifimess of nL:a all be oaleulated: arvording ro the following
5 . -‘J Dby -
W W M= e (6.5 1-110

whire
X —Laminate unil ensile sitfness of straight piped N mm b
1, —Tlesign peessuscl MPal.
2 The X, ablzined by the lamimate design according 1o the relevant provisions of Section 4.3 of
thiz-code shall not he [ess than the X, caleulated secording to Formulaf 6.3, 1-1 1
3 The referenee [amimanes may be selected according to Table 6.3, 1<1, The relerenee lainates
with the allowdhle stran value of 0.8, 00015, 00012, 0.0000 maiy be selocied neconding ta Table
6.3.1-210 Table 5.3:1-0
4  According io the dote provided by the pipe manulactorer, laonnete unit ensde sullness X,
valeulared by the following formula shellnnt be less than the X, ealeolared acenrding 1o Fremulal 6.3.1- 11,
Ep=IEr Ch3 121
whese
FE—Ciroum feremial rensthe maodhcbus provided by the pipe s St MPal ;
i—Ppe sl lation wall thickaess provided by the prpe meno feeioreet mmeL.

1531-
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6.3.2  The allowsble oxtemél pressore caleularion of the staight pipe shall be i aceordanee with the
Pl lownmg eegquiremienTs .
1  The allowable cxtemnl pressume of the stwaight pipe shall be. caleulaned accordmg (o the

feiHessring formmdas

20X i T
I — = (6321
£ My (I}—f,.)

whiere

F—Allpweable extemnal pressure MPal:

X Circaniferental oo tersile @ilflnesss Nomml;

Fo—Extemal pressure sateiy tacior.the valoe shall not be tess than 4.

2 When thr allewrshle external pressune caleslated aceardmg to Formalat 6.3 31 1 less than the
design extemuol prossure, the foliowing nicthod shall be ssed (o eomree: the design

DiChease o targer X, ooand sl secalealale the aliowable escemnl pressice accarding o
Formulal 6.3.2-11;
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21 e =il rivps. the distansze Beiween stilfeming rmgs ol the misiimmm nioment of inertss
if the stiffening ring shall bé caleulared nocarding te the Falinwing formulas

25Xua [ b | T
= lﬂ—.w.} (53.2-2)

= B, : 210} D '\:\ (f.5.2-3)
0 Lgalh A

A—Maximom disamoe between stifleming ringsdmm ks
I —Seromd axial mement of aren of the stiffenme ring sec:inn '“B“wm“( LR
L, —Dhmeter ol the nesrl saie ol the sallenmg noglaem s 1.\F

W here

3IWhen using a stflemng ring and esleulating the {1@5 E'I:'lIJ-I. nt the sulenog cing, gy

ahall be caleulated as Fallews and iz net teken m{ ant:
=75 an 2, (F.3.2-4)

where

Jo—TLength af shell, which shail he T%u; effectively contibunng 1 the amcount of the

iy

stiffening mng scenond mm ) i q\&‘
833 The cdicalanion al piping pecsapps (3 8 et thie eedquireinergas GF Apecndiz TT ol this code,
6.3.4  The beoding stress . dellection o span Lol the Imnﬂ%pr whigdl be i arcerdance
with the following regui I“E'I'I'ch

1 The bending "-'LE'L“EE- %r?d by the sellzwephn of I&?@] snill noy be greater then the

‘allemeehle axial '4-1.r'lL'"-'ﬁ-
2 The hrndln vatrsed Ly 1hes s ]Fww?l'xlhr pipedme shell B in aicordanes with the

(ol lowring EDqIJ
I'IT 2‘ﬁwl'h;-r.lnm iof Lhae j'.h|h']1|"|'|" \ﬂihu'gr-ualrnlmn 12, 5o aniel shall he cismpared

th L0, and shall be smaller; "
i tiection of the pipe outside thie plase shall mor exceed 38mme

et laying o steam pipe without lope, the deflection should nos exceed 10mms
4 1When there ae special requirements, the jnpe deflection shall meet 1he design P LEETIERES,
3 Torpigehnes subqected (o axal compression leads, the =pan or supper spacimg L-shell meet the
requirenyerds of Formualel 6.2 8-2)af this eede.
6.5  The calealation ol axial berding coused by the supporing prpe shall be i accordanee with the
(ollewwring pequiremEnis:
1 Tupe | and Type | lannnares shall be vaiued as the following reourements:
11 The bending stress for supgporting mige sheald be 25 5% of the allowsble nxal stress;
21 The wvial srfosz cansed By internal preszore shauld Be 5020 al the allawable agisl sideas:
31T hae ztress caveed by the Thermalb expansion e et shoold be 25% of The allowzlile axml siress,
2 Type [ laminutes shail be veloed as the following requivements;
11'When expansion jewmts or Qexible joints are used, the benditg steess for supporting pipe should
b GUA S o] the allownhie axinl stress;
2IWhen the pipe well w sulijected 10 the axial fonse generated by the desgn nlerna ] pressore ., the
herding stress far supporting pipe shoeld be 255 of the allewable axisl sress.



636 When there is nd Dol eeguinement Botwieen the sugports far the pipeline with glope . the spaging
af the pipe supperts shall comply with the regquinements of Article 5.3 of this eode . and the déflection

and slope shall also meet the following formula;
A
g (62,61
L il F

where X“
L—8paemis ol 1he paple daphorisimm g #
A —Bendmg dellection camsed by the self-weight of the ppelmodmmi

.
i—Pipeline slope, 2
687  Forpipelines with pressure Duetoaticns, the nodure: h‘q@ﬁ'?llmii“ shall be caleulated

</

- .
638 Pipe support spen may be selected seeonding to Tl ;—'-:igiﬁnjl &! Tabale 6,388,
Tablz 528-1  Plyesupperlspen i tahle

when dercrmunng e suppor spacing, F

b
Allnwakis . ﬂ
£ A8 ..H' - lﬁul et spand mn
s
T -‘ \
(L RN ligm }' Warss mesliam
Refereew
iy i
it nEdise T:|'|||l | Ty fl Tugs IE
s i e 'i r
code 1
F.
s 2R .,.;Ir LB Ll H 2acn JELa
- ey
Bl r.ﬁi\ 1 adLn Jaco ERET
L
L] ’f'i"'lr..'u"" 1 141 11 TH . AZen T
ol N A
HEE 4 i Hinkl 1L jun T2 il Bl
- i I
= - =
_q-_;fﬁl ]
HH r _-F [ 1] FLEEI e kﬁl TEERE HHOE AR LR
1"'-- ‘\ |5l B LEIH] Ay U | Laull A
i) Ll aik] Lk bl [EAER L EE] A SE[ER
Aran |gill Bl ] 1L HHH R Skl e R E L]
4ia |._!'I|| |2 KE) (BLHHHI] R K Hinn (L)
ml | i | L EGTHI L Frikil KD L]
R {1 RS N (BN L] TE¥I “ach Tordl
Tih L LK 18 SO 2400 YEcD T
b L H] .15 | KK B EHI] s LR B T TAED T4
LR R (A | e | 255 [P T =L T
(1R ER [ 1 |3 L300 1 T rakl! L LA K
[k gl TR | B | I A e P Tain Taka:

+ Jl o+



Table 382 Pipe suppart span sebection table
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6.4 Piping siress caleakation and Dexibility analvsis

G40 Pipe sieess calcolation way be classilied aa simple sivess calcolation and delaled siress
caleulation, and shall be in gecordance with the follawing requirements;

1 Himpile srvesscalewlation may be uged when replasng ppeling withaul 3 |E'-: st chiaigs and
which opérating with a soceessiul servive record;

2 Simple sesy caleylatton may be uged when the pipeline oo l.|"[ gorl adegunte hy
compirizon with previowsly analvecd systemis;

3  Simple siress ealeulation may be used for the plpE]lnb Ath }V’ﬁm expansion absamption
facility aesprecibod in Article 62,5 1o Aslicle 82,7 of this code; ’
4 Forother pipehnes deteiled stress ealealation 5I:|::-L|i;UE r:w

642 The simple stress ealealation shsall mchide the rmlﬁﬂl IET

Cirrurm Jereniial stress due (odesign imiemal

Axial stress due o design arernal pmwtrﬁr

Bending sireds due to self-wepst '1Jr

Preflectinn due to unifommly d|urr1hu1h nd enreentrated londs,

§ Hending stresses due Lo in- %HW%EIH‘LEH'[ gnd cul=plirme bending moment o L-shapad

o P

pipe jount and |[-shaped pipe jom

B Sireases due feany other s
T Axial compression stability andvelomal pressure H!nhé!l}-r

B Biressesat the stppport wien the diamerer ugrb-r B0 ;
9 Dither stres i 40 be ealenluted.
w43 The :Ie‘rn.@j : galenlazion shoubd use 1@ jgled] grresa analysis and shall inglade e

ruﬂuwmp.r |:41| 1

1 L % 1 stress diie 1o design '1I.1I'?;

d cluie 1o de=ign intertal ;rrrs'-.

\:% sampressive stress due 1o thermal expansion:
Bending stress due w sellswegghnol papgeline:
Bending stress due 1o thermel and pressuare expemsion;
Stresses due to any other sustamed  themmal or necisionn] joadss
Dreflection due teoumiformly disiribated londs and concentrased lomds

Stresses at the pupe suppoct when the dismeter s greates than 600mre;

R - 3 I e

Cither slresses that nesd 10 be ealenlaied.
.44 The design temperature change AT ysod to calcukatg thermal expansion and thermal Tead shatl
b valentared according wothe following formula

1  When the pipeline 5 heated, thie mrges ol the cdleulated viloes ol Fommuls 1644171 and
Formulet 5.4 22 dhall he 1aken

At =e(¥,—7) (6i,4.4-11
af={T 7.) (644-2)
X When the pigetime s copded, the langerof the eefeolgned veinesall G4 L3 mandl 6,4, 34 1ghai] he

Iaben:

T



.L‘.a'?',.—:[T. T',,} [6i4-4-3)
A =T (6.1.4.41
whore
ST Dresign remperature chargel U0
1, —rocess temperatunét b
T, —Nmbtetn tempersiuee (0 ) When ealodaring seearding 1o anm“h’ﬁx Tand Fornula
L6441} , the fowest encounlered ambient lemperatore s apply # when ealvulating

neearing w Formula (64,521 and Formula (6.40.4-3) h ighestgenzeuntercd ambient

femperalure siay agplys Y 1
¢ —Cnebiviont, i to be 1eken g5 085 tor Tnvids and L8 [-:Jr I'_ L -

T —Estimated matallation tempe raturel T > .!'" -:Q')

i .
hAds  Floxibaliog factars, siress anfeasmieanon [netoss an 'fr@n stress multiplier for hends end tees
shall he deterrnined i aceordanee with the folowing | it g

1 The htnn;lalfi'murr [ P l}mn}r L :]awﬁ;hﬂ'ﬂ ooth bends [ Figure $.4.5-142) | and mitred
iy laczors andd steess antensifieation [ngrors for
bl &,4.5-1.
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it 6.4.5-1{ enmtinmed |
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Seene I theabiske fon e Nexiilivg ot ATF s e v v aeesiflipa oo Bisjorg .~'- H-I- !l'Lh‘-I:ll.l i,
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66 Sirdight pipe stress calroiation shiall be m acordinee with the Tollowing régquirementd;
1 The circumferentinl stress’ due 1o design intemal prissure shall be caleninted aceording to the
(ol hoaring formulay

_ palDit)

- #y (461

2 The axial gieess doe 12 design intermal pressore ehall b ealenlaled 1o the Sollowing

[orreiulas.
11%When Phe pape entd s Tree, it shill hecalculied acearding 1o (he Vﬁt[ nﬁ fortriadic
nlos) 3./
Ty -
m
21When the pipe end 15 constrained it shall be cal t-uqu;.}al:'m ﬁg?tn ihe following formule:

1h,4.6-2)

ks

o (6:4:6-3)
3 When the pipe e s comstramed | gl ﬁ&he arrpss doe Lo thesmal expension ghall e

eatoulated aecording to e following formulag '\?‘

aﬁ? ATE, (-0
4 Bending siress due Lo 51[[—,@ elitie shall be caltulned avvording o the fellowing

frrmidlas \
. I A R ) -
\'\'/m =R Q\‘Q (6 4]

# F
/ F
11%hen the 1 ﬂ-pfrl A supparts ot guids, fhn{&‘;ﬂg mament coused by oniformly
£

distribireel micl=apan ol F:—I‘L‘:Ell]m =1 bahall be: calenlated acecmling, 1o

Jaiz

*!'3%) \ (6.4.6-65)
N I L§ “

Figuire 464 !‘-r.lu-mnu-. idipran ol m .-|J-e4|>aﬂ'| el = el -Jlunr-f;-lp-.llute
I—Ske = g 2 A i nsE—Egupimen

21When the two ends are supports or guids, the bending moment caosed by uniformlby
digtributed loads ut the side span of pipetine d Figuee 5.4.6-13 shall be enleulated sreonding o
thve Fallowing Tormila:
Wi
M= TI (. 4.6-T)
F1When the vwo eds are supports or gads, the bendimg smoment caused by caneenteated loads
shall e caleulated scconding to the folfowing femmulng

o
M=y

41When the two cnds &re anchors, the bending moment caused by uniformlby disinbuted Ipads
aiall B estleulaned according to the olowing fomiula
Wi

M — ET W (h.4.68-9)

(6,485

T e



S1When thestwo ends are anelimrs, the bindieig momen saused by concentrted loads <hall be
calenlated neconding to che fallowing formulas

pef = (€.4,6-160)

whese
W Uniformly distnbuted loadst N/mm by k

P—{oncentrated Joadsi N1,
8§ lending siress indoced by expunsion or contractiion e stz ‘H'I'qﬂ'p'l:: dhall be calenleied
accordmg e the folowing formulas #
=0 S SET | M 18.A4,6-T1)
whese
A e—I-ploned Figore S04 6-2 M sading moren (N m /)\
M —Ont-planct Figured 4.6-2bending momenif Nam

Fipure 4. ilu:lianirmu il in=pknnn hm%ﬂr M oasplaee heealing miamen M,

Wity

}L:n)vzlr-m:urm:‘r{un far sirarpht mpe shall be

J. ; =1 1462123
T\ torsionil stress for stright pipe and bends shall be valeolased secording w the following
(el

eo—M D, 2 184 6-15]
w hieere
A e—Maximiem torgued Namm |
647 The ealoalaiion al axial stress, circusifesenial stress and <hear 2oressan the pipe ol suppons for
ligud-filled  pipes of diameter more than S00mm shall be in scrosdance wil the following
T UPETEnis:
1  Axial bending stresses in the pige at the support shall be calewlated according 1o the follawing
friemulas
PiAminl bending stresses ol the ponl of greatest pooni of the eruss-seetion zhall be ealoalated
areording to the followang formmli.
&5 -""jz"‘ |:,n:-'_33'1 R

# .\,q-..E'I {-I_J — U‘EDI _'}] .; l':_'l 3 Elj.d'-.?'l ]

Fi
21Axal bendmg strossesar the lowest point of the cross-scetos shall be ealentated acearding to

The alloswing formla:
O {



C6.4.7-2]

0-1Z o AUREHT
i lm’:ﬂu.rfﬁ,ﬂlxﬂ. — (L' —0sm ﬂx 10
i, %
where

g Taguad densivy in pipelinel kg m'l;

- ¥s .
I, —Spanim {\R
o r

Fiope—Caeflicient for a range of intal saddle angles & shall be selecied WT g Tablefi4.7-1;
f—baddle anglesl Figure 6,4.77,
Tahle 6.4.7-1  Values of cocliiclents

I —Tnderial dameter of prpel i g
L—1Yipe design thitknessimls

' .-'
&':j-?‘_.- =

[
Sadle nnple 8

Fi g
150 ater ‘.(,‘ ':h 1
155 J*_@_,,:} 'Y n-gul

1 il
155 ]
(E T [ILETE

\' Figuze 647

2 Maximum stearstress in the pipse ot thesupport shall be caleulated iecording to Formuolabhog . 7-3)

Hachlse sngle

and shall meer the regquirementz of Formufl 6,4.7-21,
W=7 ,u{;., | —,ﬁjﬂl;"[z{?} < L1

Trm 5 T

LhLT-3)

(G4 7-4)
where
pr—eocilicien: foraange of total seddle wngles & skall be selected accarding 1o Table 8.4.7-2;
g — L bigueel derisivy in pipelined kg Sm' T
£ Piperotal thicknezsm ),
[ £ J—Allewable shear stresst M P ol laminates. calealated according to Faomuka(d 3 83-4 1.

Tubvlle f.4.7-2

W alwes of coelTvlent g,

Saule angie

[2u

ki

|Gl

i

L1

WL

LA

BT

+ H] o+



3 Crrcumlceential Bending sinesses in the gipe al the sapportshall becalsetaled aecondiog (o the
fosl bewar b formmaubies-
11The hoop heptling stresaes at the point of lowest paint of the crosswsection shall beealealated

aecordmg to the followimg formuala:

S, LT Ay EETE
te (At 1) % %%ﬁ»
where \(‘1
A —Widih el hie saddle supporilmT; 'uﬁ\ =
W—LIniformly distributed loadsiN/ m);
¥ Uoelfeent for a range of total saddle poples & 17 the ‘h fwed 1 Ve suzapard, ry shistl be

soiected arcocchng to Table 64.7-4. 11 the pipe .E'E.%Sup] 2 ¢ fixed 1ogethee .y, shall be

1/ 10 th the valie given in Taldes,4,7.3, ey A
Titile 6473 ¥ u]nq:{ﬁ{u i€l .
: : ; 4 ‘]q - =
Sgiflyrangle & 124 145 ‘e "I,. "“-, L l Ih5 (B0
F i, TER I_J'I';"";_ “"\ T | I4af fhAzd

21The hoop hending stresses HJ_!J'lF rm:ﬁt point et the support (the saddle bham i shell be
ealeulated securding Lo the g formula:

S

Jﬁ flb Lﬂ.rdj"'%’

r i
where ; . A
y—A o] rrlml‘l%\ i tostal sucldle angles Pg%h o selected prcordimg to Takle 6.4 .7-4,

Tabde /.74 Valn

(RATHT

He ]

(RN B (R EER ] | B B

fi4.8 )ﬁ}l pipe defonnalion calculation shall Ii' in secardance with the Tollowing réqu rements ;
i ':I'hl'f: rial cxpansion shall be caleulated aecording tothe following Sormalas
ha— @ ATH (64810
2 Pressure cxpansicn shall be caloulased as lollnws,
1When the pipe end & consirained. pressuce expansion shall be caleulared according 10 the
following formula,

Il Y ) R S 9
i - AR (482
2)When the pipe el s free. pressure expangion shall be cateolated according two the followmng
forrrulng
_plD Rk, s :
b= ” X T (6.4.8-3)

3IWhen the pipe wall i tepe [ oand wepe [ Taminates, the axial unit tensile stiffness X, in
Formulas {65.4.8-20 and Formulas t6.4.8-30 shall be cqml to the aréumierential onil werisiie
atiffngas Xy, o Poisarm Ratio v, nid Posszan setice, stiall he 0,3y

¥ When the vwo gnds are supports or guids, deflertion shall be caleulated according to the

+ B e



[l o irig fornmlas:
Vileflection caused by uniformly distriboed [oads of the mid-span of pipeline shatl bo calvolaed
avenrding 1o the following lorla:

AS = ]3;:';::}‘ (6.4.8-4)
2 10ellection caused by uniformly dislributed loads ot the side span ol gip all be caleulcted
arcording 1o the following formuls:
. WL

M_ i ﬂ--’!‘ i :|

ARAED
I iDeflection eaused be concentratead losds &t the m:dpum{\&&m\d}ﬁm ealculeted Eceording

tothe Tnlliowing fommulas

FL ,
£ ;& (6,4 B
4  When the vwo ends are dnchioms delledi I-m “Enl:ul ated acearding Lo the follawang

(orroulas. y,
oy

Vieflecrion eaused by uﬁiﬁ'rrmtj'ﬂiﬁ.wl&'% rthe mid-gpan of pipeling shall be ealculared

atcordmp to the following I::mnd‘ﬂ*-;\a‘
P r 5 W.L. ] .
; 1'1- = 3aip] . (645870
i [ b eafoulsted novonding

210 Nection eumse by won ands at the midpoin

ton the folliswing h%
Af= sy )ﬁfL TREEY

049 Siress calealethye L"I'.II'.‘l‘-I shall be in nmﬁz%ﬁ%‘;‘i :h-l [l bvwing requirements.:

eure sholl be oalealated acpording w the

£y 14)
\:k, . a7, (h.48-1)
2 ' Bircumierential bending sicess induced by expansion or contreetion for bends shall be
calewlated acebrding 1o e Tllowing formula:
o, =[0E0 20,) /290 1L MSEF ML SIF P T (5.0.5-2)
where
M —la-piane bending mamenst N -mm s
SIF  —Cirromferential siress miensgificetion factor under in-plane bendieg moment ;
M. —Omt-plane bending momenti M-mm iy
STF = Careurn forential stress ingensifcalzon fetor under vutphine bending mament M
3 The sxial stress doe o design intemal pressure shall he ealealated seeording 1o the fallowing
furrrinlaz
g (D)

2, (6.4.5-3]

4 The axial bending stress indoced by expamsion or contraction Tor bends shall be caloulated
aecording to the (oliowing formulis

o124
27

d’ul=

<[] — (s, J] (64,541
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whizre
SIF —Axialstress intensification factor under n-plane bending moment 44
SR —Aaxial stress intensification factor underout-pians bending mament M.
6.4.10  Stress ealculation for tecs shall be in accordanve with the following regiremints:
1 The clhienmferential st7ess of dhe main of the teé dee m design interngl peessure sball be

ealeudared as foflows:

N LA ML 16.4.10-11
whier \ 1’/
D—Trternal dhiameree of the fais of the teed mmi ;
s—Minimum thickness of the mair at the hranch cone L:Tlpni I
2 The nen=directional bending steess indoeed by eﬂmn-ﬂ::n or other loads et branch
jl.l!l'l.ElJIJI'IH shall bie the preatesl vilue npplicable 1o the &{hﬁm;ﬁ. aiiel #hall be caleulatced accanling
tothse Il lviwing fosrmulas. - ..1-;
1) The hending «iress o1 hranch Irqm;q::.n% 1 main shall be caleulated aecording to the
[olloweing formuls “1#
e = { [} v,quq:r; XSIFy 06 M4 M 16,4, 10-2)
' unetion from: the hfanr

2)The bending atress ar ol nrectan shall be ealeulare

agcording fo the Fu|1n'.-.'in[{

[{52) -.-z: 1428, ] =SIF, [5 M,:
-y A7 .7 0l o

e T TS i 4 i
‘s\‘r I %ﬂr I .4, 10-4)
ki \y
Fimei

12— Intehy of the branch of the 1o 'i'ﬁr’
BIF ,—Sird8ad :.Ln:mmn IZH.I.‘.1|'.|HIM1.E'F‘Ii \

iy i §IF | = gy owluchever 1 1le wm-a
# ?lrhil:knus:: of the branchimm

(6.£.20-3)

J— fD.I"l,d. meunent of goea af the brench junetiont mom' )
3 Tarsional stoessat the branch peneson shall be ealeulsted accordmg 1a the ollowing formula
o, =M, [0+ 26004 [6.4.10-5)

6.4.11 The defloetion of the straighs pipe shall meey the reguirements of Avtiele 83,4 0f thes cade; The
tollevwing bnad eombunatrons shall be meluded in the deflecton ealedlnton

1 Uniformly distriboted Joads shall inclode pipmg weight, comtents of pipeline weight and
msulation wegghl vt

2 Concentratid loads shall imelade permaniént pomnl loadgs.
6.4.12  The mesimum eombited steess atany poart of the pipelme shall inclode she stress indieed iy the
mEsimam eperiing intemal pressuce . bending sieess mduced by expanzion o conieastion over the ons
degigh emperitone rarge, bending stresses cansed by the weight of pipe, insafetion and pipe coments.
bending sieesses causcd by exterpsd loadings, bending stresses amng rom mevement of sapporis.
64.13  The axial and ewcumicremial stress ot any part af the pipeline shall be within the simplified
frilare emvologe or the meximom fombied sieess shall ool exeeed The maximiom desipnesieess loe the

fmmate wl any location. The maximum combined stress shall be inaccordanve with the fellowing

+ Bg .



rEr LTS
1 The combined steessin steaights end hends ghell be the mioomom veloe. and shall be caleonbined
accorling 1o e fotlowin g oo las;
s =tai+ 457" {6.4.18-1)

F oo 8.4.12-2]
g = Wy t= Fqq: k 'I:E‘-¢. 13'3}

A ST W ot R b . # (6.4.12-4]
whiere

g, —Maximum axinl or dreumferential cembined stress, the ﬁ\}:?ﬁ:‘mm hired stress shall

be ¢alvulated neenrding to FarmulgtA.4,13-11 , the m el m-nxinl combiner steess shall he
oy

coleuliied prconding o Formuld 4.15-2),

F

e —Waximom eireamieren el st resss ":/,J';Ah L
o, Mlexinum axial siress; \"'{

g, — | orswinnl sluear stress; j“*ﬁ
T — L rcurm fereniial stress doe 1o despn e ey
G —Lireumferential bending ﬂmﬂaﬁ% eMpanEicn or fontraction over the fotal design
& "N

IPENAIGN OF CONTTACT

IEH L _
Th, 1ot design temperiture
.-'r,.-i"

wrﬁhlrﬂﬁ‘t[ﬂ pipe systen,
- ot

PO FALIRE Rngy

e, — Ml airess doe d:::-iip;r_u_'

ay—Axinl bending sreess fndo
ted seeording 1o the lollowing farmuta;

&, ﬂ'xjal-a'm-u‘%&
2 The conthing gt At
1'.?! —— iy o
L i | 16.4,13-5)

l-.,‘,
3 _E'I_}wss: of pxal comptessimi arraaght pipe shall be in sccordance with' the
il HERIEn1s: -\

n thi entire pipe wail cross-section (s compressedl . it shall be caleolared secording te the

Tsllerwing Tormupli
i T A 8= ) B

i N aTeE (6.4,13-6)

where
F— norporossion stabifiny salery factor, the value shall nge he less than 45
F—Camprossed straight pipe length in ollseesmained mpe system ., verfical pipe lesgth with end
compressive loads. e length ol unsupported pipe which wall ull cross-section (& compressed
il
21When the pipe wall cross-secnion is parielly compressed. it shall be citrnited accarding to the
fralbawing oemufa
D-Tiﬂ-'i-i\."'ﬁ'..nai‘f S
R R LD 2 —4)
AWhen the pipe wall is tepe Toand tepe 1 luminates, the axial ot enside amdulos £, in
Formulatb.4.15-6Fand Formeulad 6,4, 13- shall 1he equal to e piccumicrential umit tensfe
madius £

18.4,15.7)

+ BT e+



614 When dsing the filure envelope dsalysis, the axinl and cinruim ferentiil stress values of sich
dangeraus point of the pipeling shall e ealculatod for different load comlitions which are Sustamed lords
imcluding the thermal expansion load, Sustained loads nat includieg the thermal exponsion load and
Uceasional short-term loads, The stress of the dengerous point shall be within the simplified filure
snvelop,



7 Manufacture

71 General requirements N

7.1 The manwiacturing envimonment af equipments and pipangs .4|1.qu| h-r_ iy A?f%‘:?ﬁxnrl' with the
frllewing eeguirements:

1 Muanifecturng sites shall be locsied in Tactery wnrka & q-r%p sites with temporary
entlosires, and shonld be divided into storage area prodnction aw&\" hwﬂh FHTEA.

2 Voentilanon shall be taken m the manulactunng site.,

3 The ambient temperituie should he 157 —?ﬁ;i;.nn{l,'rf]lhnl'nl.n--e hiermichity skall nat be largee
Tham #0057, When the ambietl temperature i3 less "hll..l‘F [&E ﬁﬁm-lg sl insebative measures shall lae
taben, and dieect beating by open lire or by steanrs "a-'t b wmed, When the ambient envperamrs 5
abipve 36T cooling measumes shill be tien . Ay B I b

4 The temperature of mw m&tonnlialu!ﬁl o bt les than the mrohient temperatee.

T2 The manufactunng aachines g\iﬂmﬁ'ﬁgﬁ?ﬂw equiprent and prpes shell he moaccordance warly
the fellowing reruirerients: A .'F%.,i

I The $aen guide avafern ol IIWMIIHW Shadl onesd the ﬁl’k 'f?@rﬁ al wniferm, continuaus
and repeakible conveving, Ge L'E' tirel darrage shall noo Lr.l:u.rﬂunrﬁ tuding,

2 "The |!|i"i'|:|'l'[|l'.|n‘qf_.l'|1i-' dizrreter of the mould used in ;ﬁ wturing the lining shall conform o
the product desipn meyuio qulﬂgr The stiffness, Eﬂ:l:m,lq;gﬁ:f dirnefizional stability of the meald shal] be
determimed hy EFLEEJEE ‘|'|- "

3 Mo r| ﬁ'l{ :-h:.'[ bedley . clenn, smoot dﬁt}tﬂr:. Skall b coated with palvester film or
ﬁlﬂﬁrﬁ'd\hﬂ'l t" grent befone s, v’hﬁ&&

41, x rlﬁ-c: i eeinprient shall be hl"'ur%&} preasurel, T acceleritor shall be sropartanglly
il iin anil shall be mised cvenly, Delore convevmg 1w the fibre dipping sank, the initator
shall IH:' prupmrmn e added amil shall e evenly mixed,

7.3 Thestorage and iz of mw mitermals shell be m agcondnnoe wath the following requiremenis:

1 Dacoments for mw matenal such as resms fikees additives, ete. 3hal! be kept. and thes shall
e e fesl reports coeriilcnies grodes, balches pradoction dites and sterage penods,

2 Hesims and ssasmints shall be starmd moeool and ventiated placcs.

3 The scoelerant of unsafuraled polyesier resin and vingl ester resin musi be prohibited
from contacting with initistor divectly and joining in the resin at the same time. Initiator must e
stored separately and leakage must he prohihited.

4 The wosm gel bme test shall be carmed ot belore ase dnd the migiure rans af ececierant aod
initintor 2hall he determined .

5 Gielated resin shall mol be pgaed.

6 Filre materials shall be kept dey before oseoand chere percentage of maistore sholl mon the
mequiremests with the provisicns: ol Arocle 4,26 and Article 4,27, and shall sol be danaged or

polluted.



7.2 Manufaciure for equipment and piping

T2 The Tning ol the equigmrent and piping =hall inelude G inner surface lyer and the harrier laver,
amid the manufecturng shall be n eecordance with the following requircrients,

1 The meer surlnce saves shonld be urilarmly coatad with the prepared fesinflue an the monld .
mwl thent the suarfaee seil shafl be wound an the moald, and ghall be complete] xﬁw.nml shall nii
have any weinkles and gaps.

2 The harder Twer dhold adopt chopped steind mat, woven fnh% Az sih raving, atul shall

i

achnnt hand lay-up.wnding and sprag processed,and its thicknéas sh
"

1T

eRIRN renuinements ;

11The thickness shall lie unilarm sned (he =urface shall b

21When psing hand leg-ugp, the same layer of s gj@i‘l he o, the interlayer scam shall
s nqlﬂlr}n fand the Tap width shall not be

less then Amm: 4 \.:
3IW hen using spreay lorming . theee shall J;:rjm;:ﬁ_‘%hm o em the zpray sueieee,
3 There shall nen b zee bulebie e the s ﬁ&g»ﬁ&?
T22  The manoietonng aeos] hﬂww“{ﬁ-'}:;’.c ural laver and the lining of the egupment &nd
prpings shall be inaceordanee with the

bie staggered, the ateggered wadth shall not be |

He linige i Gnished,

Whﬁ! UErET RS
1 Afrerecnng the linng, acciphe ievity tost sheuld be done ¢ surtnee. When the surface
is alicky s atructural Bger may hr'.mnh.l £

2 When the finmg -urf}'uf eelone sensitivity lest |s€|\:¢r§;m\§%*mmm1nﬂlnd the foblowing

sreps dball he taler: oo

11 The sprliog itung stall be polished zu:u:]
21T Iwe sitmlre s ..i['lbluruuhm with resin glu s%'r.'ntl. ‘ﬁ)w structu el liger ean be miarde.
sl
723 The Lr.li;ﬁl Iayer of equipment 5.11 1 be m sczordence with the [allawing

reruIreT Ty

/ﬁ;-' fider of the equipmen dhdﬁ %Jr e shold be lormed by winding, The yarn
ATTEngETngL nd tensien shall bie uniform end contimucus. The appearznee shall be smosth and the
fibires shall be completely soaked, When the axial ol bearng capacity veeds 1o b strengibened,
remioreing metenals such os chopped strund mat, gai moving, woven roving of woven (shocs may be
nsed.

2 The head and bottom of the eguipment shoold be hand ly-up by chopped strand mat and
woven roving altesmately. Gren soving may aleo be used foespray forming. The production reguiren ens
shall mieet the reqrirements of Aorticle 7.2.1,

3 When the designed thickness of the stretural yer cammat bereached a1 one ome. tho interva!
trme and surfioe treatment shall meet the requirements of Anicle 7.2, 2,

T4 The outer suetdee of equipment and pipmg shall be manufactlived o accordanee with the
forllowing Fequirsments:

1 When the equipment and piping are exposed o cormsive envirenment . the guter surface shall
Die waniriel with strface veil oF Rand Dy=ugp;

2 When expased (opltrmyiclel radiztian, the resio Tor ooler sarface shell be added wath clireeiclon
'.I'ﬂ:H-::lr|:L'r|1 i

3 The cutermest kiver of the outer surface Taver shall be mede ol sr-resistant rezin, and pel ¢onl

+ BH -



résin ar poivister filne
4  The manufuowring interval and surface treatment of the outer surface and the structural Inyer
ahall el the requirements o Article 722
T.L5  The endsand sections of pipes shall be scaled.
T26  Thesie mencletore ol the equipment shal Beoan accordanee wil the Iulluw%ipuhvmrmh

1 Envimnmeninl cenditions, equipment, mookds and raw maieriale fop O (g LIS W

Should mee the pegquirentems of the relesant provisions of Section 7.1,

2 The manufaetonng method shall meet the reginmements of Artcles 7201 16 7124,

ﬁullﬂrinn aife, mnd ,u:|:h1
pricfalinicanan shall ot be used,

4 Bpigot end socket joint should he csed a2 the hmlnn}“ﬂfw‘ﬁiﬁd coinpmentdFigure b.d.1-20
Hand laye-up shall he used for sizengibening and assembling fhe mnq:'-rﬂ'!'l | cruter joines;
1'The knuckle medws: and  remboreernent  wigith termal hasd lay-up shell mest the
meguiremnents of Artche 53,13 of this njd}:' _ T eorner endius shauld not be loss than G0mm
aced the retnlorecmient width should Ju} r."fEI:l: L2
21 The knickles shall be -:arnc*:an'Lqm EEEL‘"E tongemt o the bonom and side walls of the

ELpuiprLEnl,

TET  Egquprment-and @mimg shal}f‘._ pedl eocardimg to vosin tochs ¥opEurerneniEs. When heat
curing i applicd. the surface shall be pgfuverly, . \
ro

1!( /aualitymmrulurmauurafﬂggﬁ CEss

: ;:s. of cquipment ond pipﬁslﬁ qh&l’%’ in gocardonoe with the okl

N gr;

3 The bottem of the enuipment should b comngleted o 1|'IL u&{n‘i&n

731 The manuf
P LR t-:-_ﬁ &
1 Ley |.?i and specifications, 11';1.111 [ [y ers, sequence, monlding &nd cunng process,
PRSI OF hh-gf € E” mieet the design ru.-atu.rr‘n';'
I| E||1'|:1 1wk, Ihe i inge anEr Ith il r1tLI e design requimem ents;
|:mL stor and accelosant shall be mepsured aceueately and miked evenly before use.
T2 'T'hl: r;‘LLﬂIJI._.r inspection ol equipmient and pipelme manuleionng process shall e accondanee:
with the following requirements.

1 The dimensicn, thekness and appearance quelity of the Tnmg shall e vested after produstiong

2 Thickness, ply scheme and appearance qualite shall be inspected after the stroctursl yer 1=
miade.

T53  Adier the emeprent and pipeline are manafaetered, the appemanse dimension, cummg degree,
resin gontemd . mechanical propeies amd impermeability shall be imspected, and shall e in gecordance
with e follovwing requirements .

1 The moer and cater surlaces shizll be smooth and even ineolar.

2 Drmensons, meclmnical propertes and mpermeability shall conform o design requitements,

3 Resin content end-allawable deviation shall meet the requirements of Article 5006 and Ariele
.17 wf fhis dade. Wher the design is nof specifed . the allowshie devisnon of resineonrent shatl e 5%
al the design valse.

4 After cosing st room e peratuee. the Barcol hardness shall n be lower than 805 al the
Barcol berdness of the resin cesting body used; afivr beating, the Barcol hardness shell net be lower thn

+ B e



A3 ¥ ol the Barcol lerdness of the resin cé=iug bady uxei.

7.4 Fault and repair

T4.1
Tahile 7.4.1.

Permissible defects in cquipment end pping shall be v pecordanee with those speeificd n

Tuble .40 Permissible defects inoequipment amil piping %x‘.
el [ameg Yirugiaml liwer "‘-«:.-_.- ..t s suriey
£
Pl daamefer ul mr botdides dall um e greeter 'i 1=
1 Ao 30 o e (e Dobdiles with & Ehesuan ullJllﬂg- ﬂb_‘&lﬂ'
Equpmem | maxmumdameterol dem inmarsaof Zoenme = ikan 10mr ic
Miiier mw alhissiuls Tle sos sl s Lailiddes  ar huF "ﬂhﬁ
Hir eI ok e 13 al (e dola] oo / _..AI.. |
lhiy LYigne ol nizs e pvister 1hum l-’mm.t:.'ill:j!': Thi Tﬁm-ll.'r ehall i bie The diceeter whall: med i
U range @l Timime = 1 amin, shall nm ||r"'ﬁ'|'%|§r"i\|;)ulur thay Semm, and vhee | preancy thee Amen sl b
Eriping fean 2 bmteentable 00 levers! the ilh:;ﬂ-‘#ﬁ: \jh'-l e @l wwo blEdes Vel e dal Beldhles mhaoulol
willsi lifecring the |.lu.'|||'|.'||.. i anic shiilif ool el 250 ol L il exient A% al ihe
praertesn e g “'\ q}-’ﬂ |rrrr|.~p:lrn|||lu||.-«|u-|‘.||||rlr'-| PETLATI TG sl C Ry e
Y X s KA
# T Fhimihl nii hie larger thies
Chig it albowind ‘L # "f'l == \ i amd shedl eof penciete
'F F . 1\‘ K ; 1 _'|I1II'|II:I':|H:,'I'I
J - F
N T .-I"I'-.:«'.:_:Jl _:l":l;rlr. ] .'."-- - ':_ 1'I Shojlil e gl ihen 1. 5mni
r
")ﬁltﬁ l'f Flu: Wi |||" ||||||| ik lus B TR T TTT e L TT  E
.
.\5- '-.‘:! g than |l pod the | grealer thae Lioms o] chi
Cirk dgesl b (1 I | 1"'*, :
I | 1] A0S eitealin il | itiiibed ool d0S sjoits el im

‘: A aﬁ

exfeid 10 il the range of Lo’

exceed 10 in bhersdge al lm

'ni""‘H.MJ n? Mot allwied
L i il mllpwn - n it Al
W 4 1.—
Fﬂl"‘lﬁiﬂﬁh M il - — el
.h' Ty fhebnigr ahal pal b grealér D jn Tegpganil he dprmier dall red be
; rire Hepeh mhiahl o B ginter A8 S, Woirhio greater. tinvm ddine ped the
a1
P pange il TEEEn & bt he noimiber ol pris |||'|:u|| whil. fnl he priplar
shaall vt pwpel | I|'|||| | T
|]|l¢|||| slisll hini L Erenled
Bepprck Laessih sbisall ot lie grester s 102 nom —
aan i Apm
The mimimum wall ihickmees
shall e wmithin the alloeeskis
Minirooim wall UK
Thie enyegoeeymy dheerdion sl e 20% 6 the ileviat i mmigs of de=ign,
Wiy shpll Tie wiiFm e g oo il i
Wil etk angl ahedl g B prater thispic diilsn e R TR (TR T 0
sl e e Wi
LUTRT o P S TR R T A TR T 1 AR
b
Limrersd Murallewazd Mo illueesd | Mot allzwid

Mot *—" imkicet o vor applicakd.

T42 When the allowable defects exeeed the requirements of Artiele 7

A1 of this eode . the equipment

anil pipelines shall he repaired jand the repizars 2hall Be inarcordance with the Tollawing reqpivrement e,
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1 The sarfave of the deféerivieares shall be palished. ARfer polishing . te sueface €hall be eves,
rough and elear wp;

2 The surface uf the defeciree area shall be coated sith the sane resin wlue a= 1he repaired [ayer,
anid skall belined with chopped strind mat 1o Ui design thickness;

3 Themidermost laver of Iin'ing repair adhall b fimed with sicfies veil, and :hrﬁn;w PERIEL SO A3

the: hining shall Beused; I \
4 After repoaring the steoctuval Tayer, the surfsee tremtment shall |1]h=r| il Bpyuirements of the
provisions af Article 7.2.2 of this code;

8 Aher repeinng the ooter surface, when there are burs on t%ﬁiﬂ%ﬂ shall be prlished, and
aireresi=tan| resin shall be painted,

7.5 Kecondary hmﬁﬁh\J

TEd Metenals and [acihies Tor seoondary bandi hhf inoaeeordance with the ollwing

PECpUrC IS TLS; '__'f 1
1 Besmshall be the same resies the b
2 Eeintorcemant miaterisis siul] he 2
3 Filbng materiaks may e mad g:;ql'l'l‘i - s :d mull:nah: anad resim pu*‘t}' i
&  Framres ::ur'nlltf:'cqun-alcn = Bz

TA2  In prepamtion for -.st'li:r.ll'l.d'lr'-'
and humidity shall meo! IJ'JI_ jmu‘!m ol Artiele 1" 11wl wi j,nd

S

Sunlentsg
1 Proparatié

FrE'F:-rl.rlqul il enchy Qﬁl_—-"u

F

3 et ool Bonding maiteral; ‘j\)
ok :

4 f the sequenes ind 11;|n:|r\ﬁ§T>‘l I}

qﬁ}lw
rn;umr-nh n!’gl:l'llrﬁn L gl T"'Tl‘h{? .
753 Beondary hondingg shall b in secordance with the [ollowing roguirements:

1 H-:c-mn:lar_».' hending provess slall be verilied by e Only aler quahfied ecaluaton may
honding be casried oul.

2 The evalustion method of secondars honding processcsball meet the relevant roquirements of
Appendix ] of this code.

3 Thesosface ends of the bonded parts ghall be palished or cor disgonally into-groove  and the
surfpee shall b mowghoned 1o exaose bres withio a range of at least 25mm beyvond the bosding-anca s the
prrdisling sren shatl be clean and dry;

4 The surfave of the polishing area shall be somed with e same reem asthe lineg laver,and 1he
filling matérizl shail be wsed o lorny w smonih suclaze at the joint.

5 When the secondecy bonding can et e campleted e o éne tme.the mtervnl between the stages
shall be in aecordance with the requirements of Article ¥.2.2 of this code . znd the first laver of each stage
aperazion slall e ehopped sieand mat.

6 The intemal bonding of the bonded paris shall be m accordance with the fellawing
1'1;.'|.|_I|J|:'I:|'|'|H'.I:==:

11 The larrier layer shill consi<l of twinor mere layvers-ol chopped stzand mat ;

+ Hl o+



21 5uriEee vl shall bie aesd a2 (the futerfase willh mediosys

31 The width of the first laver should not be less than 30mm . and the subsequent width shall be
increased evenly laver by Taver, [ shoule not be Tess than 12mm lor each side of sach lver o
exceod the previous laver,

T Theexremal boading of the bonded parts shall he i aceondanee wish the Tolb

115uriree vl shall be used at (Fe interfzee with the mediam barrier by
e layers of chopped strng s,

2IAN structural Tayers shall be maede of chapped précursar el \'ﬁ: 0
woven roving alternately. Thoe first and Last Ia:,_:ﬂt'.q alrall T cha il mt.

A1 The width of the firel laver should not bie Jess than G0 i sum:qurrl‘r wirlth shall L
increased evenly larer by laper. 1 should mot be |%Fl;ﬂ|1ﬂ."k q; for each side of each lawer 1o
exceed the previaos layer,

g Aler the exierior bonding s complewly LH%W‘MIFEW shall be marle i arcordance

with the reguiremems ol Amcle 7.2.4 ol this ﬂ@dr?_‘},

7\:3‘

i_l’a‘g P RN TS,
rsist of (wa or

strivnd  mat with
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8 Quality control and inspection

|
i

B General requirements eV 4
8.1 The quality comimel documenis (o fibre reinfored plastics equipereni n.:a\wpi shall include

the fesllowemg ennteris:

1 Procedure documents {or rrlal-:ri.rlls-,,rer:u1‘.|.'L-;.".1.|n'n_[,I JAnEpse 1'!1.':ﬁnah?;?dcﬁwzr§;;
2 The onginnl regord of procedure dociments mplementat :?"'K-"q,
1.2 Employers shall be trained and assessed 10 be (||Jijiiﬁ-5£|l.?; '%J"b;)

B.13 Testing instroments and testing equipment shabl 'ﬁﬂﬁfﬂl&ﬂﬂh ar calibeated by Tegal units of

measurernent, 4 g
B.1.4  Measuroments and instruments shall be mﬁ}%e th the following requirements;

1  The divigien valoe shall oor e wur' m e menrriame dipvensesas deviation ol the
eorresponding mensured party - \Jﬁ

2 The measored data shill be watkin ﬂhﬁa!ﬁi FARLE 3

3 The messurerment environmentshiould be standand emperatn stansdard relative homidity.
B1.5  Selevion ol test .ﬂfii‘i"iﬂii'ﬁrh}-_y{ﬁﬁifd st in aeecrdnnie W = caacle. When there i o
e L il sondard GB/T 2828

peaof By Atiritiutes. E‘ q
P oS -
[rivesd, .

®.1.7 [-'urrﬁulnr‘;,rm A3 the-mitinl avoeage v WF tho sandind cismnee length of the
- -q’:.-. I - . » I3

specinen, The d‘%ﬁ:ﬁ ¢ bap Tilameniowon pf-sehf pE may b the width at she nateh ol semi-

’ !
1-|Iipl':|.'.|1J‘f|;anv W mididle part of thy spe Bredmg 1o Article 8.5.2.1 13 methed amd Appendix
: iy

)
M o I?ﬁ'ﬂ‘;nw sional standard GV T 21 E:;f-&; T s Fifiee Rednforred Plastfes Mortar Pijis,

B2 Thequalltr mspectiomdocament s shall molude the followang contenis

specific slipulaiion., il may L'Li'.li.;ll wilh!the requirementsof th
i

Sl Fracediees |
B.L6  Teslpecomss

8.1 Quality inspection documents

1 Raw material qualty inspection documenrs;
2 Manulariunng pracess guelily mspecton docoments:
3 Manuizered goods quality inspeetion docoments;
4 Listaldecuments,
B.2.2  Therew materals quality mspectcn documents shall melade the fellowing centonts:
1 Material gafery techniesl specifeations, quality technical indicarees and test methads, guality
ispertion repars and cerifiates;
2 Material g satio A preparation process;
3 Spreimen mspeclion Grre-nspeciion repor,
B.2.3  The manuiscliring process quality inspectiondocuments sball inclode the follow img contents
1 Traisming and asseesmient recomis;
2 Uperation process recordy
3 lisspecuon recarils in manufactusing prosess,

+ By e«



B.Z24  The manufacired gosils quality imzpection daciments siall imclode the llwwing santents:
1 Factory inspection recard;

2 Tupemspeciion reocrd,

#.3 Raw material testing and inzpection

£.3.1 Sampling of resin row materials shall be separated from the origial o harrel mbo el
spcmens nd selerenee speeimens.

#.3.2  The perfarmance testng ef Sgail ansalumesd polyester TE"'i"iﬂ = castings shall meer the
televant vequiremnents of the cusrem national standard GH/ST 8237 L‘% ‘%ﬁ?ﬂfr’ﬂl Palvester Kealn
for Fitre Retafvreed Plasticos. /

.32 The perlormance testng of vinyl ester resin and its q%'ﬂng}m'r@ﬁm the relevant reguoirements
of the cvrrent national standied GEST SER00 Tecbarioe! m:lrr;_.. Wm" Hrorrasion Ergiaeeriag of Viny!
FEater fKesins, b "1

B.Ad The performance test of vpoxy resin ﬂhnll‘rrrq;lr earelevant requiremens of the coreent neonmal
stantdard G0 T LIGET Bipdenod-A Epo 'n'

.35 When designing equipment.arid pupﬁ]}ﬁ;&; Hh ternal prossire greater than & TV Pa or negative

pressure. the thermal deformation e |Efq..rat7.‘uauf pesi whall Be checked apmn. The mezssurement of

therminl defonnauon temperature shallPmee the relevant requircien thie current matonal standard
GEST 132 Plustivr-Daete rmri'rn'.:rr AT ireratire of Tieflection { %ﬁ'.

B.3.6 Samphng of f(bre r {\ﬂr%m.n bw ghall be laken & .rl.L'H. el peckaging, divided nto

|"tl|r.\r|'4_'1|l'|l1 -tpr Eﬁ""lulﬁ A '[ﬁrﬁ :»!i'&lfuf'ljtlr-l'ﬁ-: F f

§.3.7 The perfar : plasa fibre elvopped h'l miit shall meer the elevim requiscments of

the current |m’rm -m.i ' 5’. BT 1470 sy Pr’.ﬁq‘ﬁ!’ Jaﬂfﬁﬂ Sraned wwd Conttngons Fifoment

M, N
£.3.8 T|1,e F}{:&:}\rr testinig of woven mﬁﬁ% rrees the relevant requiremnenss al the cursent

nh[lr sing GES T LB3TO sy Filee Wt WL
K.3.9 "‘F{} tlrfurman:.r.' testing of ghass winding reving, and. gun roving shall meet the pelevan
recquirements of the exrrent teticmad standard GBST 18365 Crlusy Fibre R,

£3.010  The perfomance testing of gless fibre woven Inbries shall meet the pelevin rofjeirements ol
the current national skandaed GEST 23040 flasd FifreSniched Fodeles
B.3A1  'Ihe mezsurement of unit grea quelity and mostore content af gliss ibre surfice verl shall mee
the relevant eequirements al the cacrent nanone! standaed GRAT 9010 Tosr Mool foe Retifireenisn
Prieducty,
8312 The performance wsting of carbon dhres mul their produets shall meet the relevam
reguiremients of the cament waional standards GEST 26752 PAN-Bared Cerdon Fifre and GB/T
SEEEL Woarh Knlerin g Urlven Fibve einfarcemens,
BAI3  Thevesting of ol tensile streapth and modolus of Ghre renfreed piastics and the esting of
urit tensile strength and unil tensile stiffness of laminates shall bem aceordance with the following
PECLFTmS Ay

1 The shape, dimension and testing procedure of the plane-ply specimen shall meet the
requirements-of the relevent provisions af thie cursen setonal stendard GRST 1447 Filre-Redfurced
Plassice Copnpisites-Degerminaiion of Tensife Propeeiies, The shape , domernsen and 1esung provedine

+ Bq .



af winditg livers och as gipe rings shall et e rélevin medoirements ol Acticie 86,2 Article 86,5
afthe cureent national standard GBAT Z1238- 2007 (s Fifre Reinforced Plastics Meortar Pipes.
2 The number of tes apevimens shall be o eecordance with the following requirements
11W hen testing is adopted  ench group ef specimens shall not be less than 1o, and the confidenee of
thie tes] datashinl] bie cadeilaed secording to thiseode Formalat 4. 3.7 E‘mnrj nrmuli £4.3.2:0).

21When the liyering ealoaion method isnsed 1o verify the propertie |1.‘ o famimaled
plages.no ower than 5apecimens are reguired or cagh grougs.

3 The ot wensile strespth IF of fibre remioreed plastics single L'l.?-' l: lealated ereonding
fothe fallnwi iny fe formuias. When T value = known, it may be a;'aJ.Luluh& o Formulal 8.5 13-214
.r;_.r W {8.3.13-11

5"‘,:;& {£.4.13.2)

W hire

U —Unit tensile sieength of sogle |_‘I.]|'I:“T["~| 1o the ealeulation resull s leken 45 an

niegery
P Maximum tensle lopd! 3 0;
f—Tniiak average width of goy

E;:MS{J-EEIM el g

._ gthof speciment mm ) § \
v hoard! kgim; x

= |1‘|1I1alﬂ1-'tm[:;tlh1rimﬂss

W—Fihrouna arca qual

T T::nm[n--lrrng"[h al ayer hogrdi WP al

4 Tiensile rnm:lu ol fibre remlorced plestios s #Juar:l shull b ealevlated eoeording
Lo thne Inl[uwmy. rurn T., ikt i Enoansil hﬁﬂltulmﬂl gecording 1o Formulald, 3. 13-4

18.3.18-3)

"1
o
=

_:!;'l =
\ ~
- ‘Lsg\] —{;E (8.2.134)

wh:'rl\,

X, Uit tensile modulus of simele Foeer board 7 Cmnne kg Am ] the caleolation resull s tlken as
an integers

L PP Tensile load chonge vales ™ eorrespond ing ta tensile elingation change value! Figure 8.2, 1815

{ £~} —Varlation of elohgation in tenslan!{mm i

SN
r
F-,‘:
a
w
[
] : ; a
|—"‘*-| 2 Iy Z | mmm;

Figuee 8313 Balariom berwren wrsile load Farad tensite clemgation &

I bl el s of SEarly pogicin
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Loy Gatige lengly ol speciment iim Fole Salue Tor plinesply specimen is 504
d—Tnitiel nverage width of gauge length of spocimentmm ¥
H—Initial average thicknese of pauge lenpth ol specimentmm ) ;
W —Fibre unit arca quilits of single layer htiurd[kgf']‘ﬁ':l :
T —Tenzils frosilislis ol single dnyer Baaed KITFL L F

F .
5 Uit tensile strength Uy, of Tibre reinforced plastic lnminates skall ht(g%%d AU T o
"'--..,n_r

the lellowing formylas
]

U= Lﬁ \ V (%3155
whoso "-H:,\‘__“

U —Unirtensile strength of leinatest N/mm | the E“JEWW i5 takin as aninteger;
Fr—Maximim tensile ladi N1 1#"
f—lnitial average width of geuge longth ol specine

6 The uni tensile snffness X, of fitee n=:r]; aminates shall e caleolated rorording

Loy thse following forrmola:

s £8.3,14-5)
8
whiene
X — Uil iensile seilfness of &> ;. sl M mm L the caledlatio IK::H‘.I‘I as an Mg
P Pl Tenzile Tond o} 1 W vormesponding Lo Tensily etz ion dhunpe valoe ( Figon

B3.13)s

{2, Z)1—Narialion o
Lo aauge be

b tr@,sgff'an

-*r y

; I:.J.‘L" TR T ) ¥ )
e |m.,-n{n1m'| he ?ﬂllh@'ﬁﬂﬂ- [ specimen is 50
ehwerdih ol gaogs lesgth mi

|:' ol rn*{t'qpnndnm I:;:'m'.tll:-

r-a .JI.:L of ctiree sppanding tomnd f
!314‘@:?& mexduluz ol Mbee mml’umm:.rif lammaies: shail be ohtamed by dividmg the
calcitane lue of the Foarrulaf &.3, 13<6 000 this code by the thickness of the laminstes,

$.3.15 The lexvural modulos test of fibre remlorced plastc faminates shall be in accordance with ihe

iollowing requiremenis:

1  The shape, dimession, testinge procedome and ealeulation of Dexurs! modolug of plane-ply
specamens shall meet the wgueeemenis of the relevam provisions el the: eurent natonsk stndard GEOT
| 449 Fibpe-Reinforeed Plagtic ComposiiesDreiermination uf Flexora! Properiies;

2 Theshape.dimension and testimg procedure of the hoop filament=wound pipe rings ehall mect
the relevant peguirements of Adicle 8.6.7 of the éwrmenl oitiona] aandird GBT 211382007 faxs
e Roimforced Plussics dorhor Piges;

3 The eaicuiation o s modulas of ]!I_I!:IJ'_I filimrent - ! rI-IlFI: r'i:u.ﬁh. ahall meet the selevant
requiremests of Article 657 of the corrent national stenderd GICT 21238-2007 Glass Fifee
Redaforerd Phustios Moricy Pipes.

B3.06  The shear strength eof [bre remlorced plaste laminates shall megl the relevin? rmeguirements of
the euepent national stendapd GRS T 11302 Fifire-Remfrved Ploatic f.‘r;mpu.sz'ffn-ﬂpm;rmn'nqﬂ'uu of the
Prtereh=Tupe Shiotr Sivength,
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B30T The testng of inferinminar Shar strengil of Bhoe remfoeced plastics single Taver aud Birmnate
shall et the requirements of Appendix Kol this code.
BAAE  Testng af by shenr steenpth of fihee reanlnreed plasiies single fmyer and Taninare shall meer the
requircimerts of Appendix L of this code,
B4 Product measurement  inspection and dm:rmim-.lhrr: v,
1 Filwe remforced plastics cyuipment o 7N
£.4.1  Eguipmentgonlity shall ben reeordance with the fellawing ne L|u|1'ﬂm,.ul:—~-

1 The mnerand oaler surfaces of the equopment shall be PT'Irlij-llb.Ll1l r}Erl;ln celair and lustre . and
shall be free fram damuge. delamination , iropurites gdod e Il':\.pLI{!'.II'I..- Ttw._:u paw il diefects shall e n
iceorlanee with those specifiod m Talile 74,1 of this code. ) . : 4

2 Dimensions shall sanform o design requinem l:nl'hnr'.rl 'ﬂ:m.ll B in accordanes witk the fallowing
reuicements nease of do desien reduirement A '-a, . ,

11The &lowable devintios af inner ﬂ-.-m@?ﬂ%ﬁﬂil EE = 1% &l nominal diameter, and thi
maximum devistion shell not exceed "‘J[mﬁ' »

21 The comdal degreeolmner wall hlﬂhl‘ﬂﬁul "“F'T{n;.ﬂ erihan L

31 The allowehle devistion of total. Eq:&;lhh,'r#u,hhhnll he 20555 af the desipn value, and the
mzmimam deviation shall rlll'l_{.lf)uffug_ll lJ-‘ﬁrnmi

41 The ermor renge ol th; rk"u:ai;.-;l'fﬂ,ﬂ"‘i‘ml br greeicr than I 'PF"QJ'\EE cesign thiekness, anid the
avernge thickness *ilj.al.ﬁ'nm ke E-I:HH than the design J‘.ll.-l.h:l'.lli.ﬁ'-l

Bl The MeASUTOTLg i '.l!h;l‘ ﬂ{ lining thickness shoold n| urh,,l.h Lh’Pn 2 5mmg

61 The :|Ilr:-'.=.rnh!|:: ﬂvq ajlrm ‘of inner surface r'l"|1t||:'u].r f.ja I:L-&-L B ool maer diamoierof cxlinder
and ihe 1-:'-|u-}d,|;‘|‘h1.. hﬂ'ﬂng andl-shart nxes ol Llh(;ﬂILKl_A_m'.IIJuLI.h shall be o= 1%

'."HIer:hpﬁ"H ven ieality . lange snd HLII.rﬂEI'“ #nqruﬂ;afm shell be within the tolemnee rengr of
ﬂ"“'l]ﬂ[ ﬂ?ﬂ_‘l&‘lﬂl‘lq. - £ *"x J

" H”I I1..|.|. .-JJFE-'.'_."JLIJ'lI. dewviation ol the axis JI.‘I'.L. [’Tf.n-::ll i the peattion of the mmdial or axial dam

,-.,1 I.n'rugfllu" equipment shopld be | fi .1m| v

'ilmw:-.llutl..m angle deviation af {enge branch at shall not be greater than those specifive n
TableB..1-1

Table Sd.0-1  TnstulBation angle deviation of fonge hranch

Sorminaldlmmeer g ilerge dramd 2% mmo Anplar divistent

=
A

r2inl [LA]

100 The deviation of verticnlity between Tange Granch end Tage and soele axe siall pot Te
grcater than those spectliicd in Tehle 8.4.1-2.
Table B.5,0-1  Verticaliny deviation between Bange eaach end Giev il Ui azis

Seomninm diormeier of Tesge branes S5m0 e | LI L o 2 [ 3 gl o e ey [
Yerticbi deyintion mom | ] a5 ] B ]

“eominn dinmoier of fleage brancs S0 nom) | PR 5 T T N RS0 a1 1 e = TR T F R
Verlhealite divvistbon! rom | 40 i i &

R L

3 BSurface bireol hardness shall meer thie requirements of the provisions of Aetiele 73342061 this
goe,

T



4  Theinsatoblie matercontem? olresn Hall B imadcondance with the ollewing ceguiremienit=:
LIWhen unsatorted polvester resin 15 used, it shall net be less than 83 2
2IWhen viny? éater résin orapoay resin s used it shal not be Jess than 9050
8  Resin content sha'll meo the design requirements, When the design s vot speethed, the resm
coftent of the hning and outer sarface shall meet the reguirements of the peovidon® ol Acficle 5.1.7 of
thig-code, Fhe deviadon viloe of resin coment in cach fayer ghall meet the ¢ I%Il‘t-:suin:rnmlﬁ ol
Artele 725,305, £

B Tressure dod Ieskage resistance ests-al eoqupment skall be i Wc A%ﬂt with the Inllwwing

€

PeljUIFCITET TS
1 Egpuptnent shall e beab-Tree; ?‘“\ﬁ
i o,
mclihqp\l

citcomipeennial stran af the

21Whon static resisinnce strain gacge 15 used, "]ET
equiprment ehall ot be grestes than the allowall

7 Mechameal properties sl be inaccordance
1IW hen the design s carned out by iﬂ.}'r!‘lﬁﬁ:
the relevant requirementz of Adicie
21When the dispn s based on teshj}h e unit tensile stiftness and unit tensile steengrh of
the specimen shall meet the rtjq.'ir?khqqhmmmwﬂhmtir 4.5 2ol this codes
.!Jl}l;'fnrmaflnnnrtwakﬂm_ altnctbn allowed durmg the test the hesds
41When the Mange dl..lmt'lt‘r Y thai er egual 1o 50m i
moment Joad of 17 | 1. and ki Mange amd ol Iﬁﬂ}l'
1+ B0, i shall bege 27000 |1'.n:|H| lenid, amed the Mange and join

he able fa withstand the
eruged: When the lange
dhiamenee o prenier

sanll Be anpes and ruunr::'t"u?r_,j‘:-f ':Lm papes shall be undimaged onder
u:uri-'.rn:u...l:hmfu Hile,
B Equps .u.'-i:l.‘ f.Jr feoe] hwvgiene ﬁl:'l.-rl.“ I th evin! regqeirements ol the current neticnal
.'-IEHr‘:dHI'd G S Fosd Contataers ufr’. mfﬁrﬁmﬂd Lo Polvestor Rexa

ﬂ%ﬁgm& evalualion alrarrogion rrr-1 e =:||'| spnprmient shall meet the melevant requirements
ol App ! ol ihis pode.
B.4.2  Tem methods [or equipment tuality resting shall be in secordamee wath the followmg
ref| LI Ements:
1 Visunl ingpecton. touch and sapping may be used to detect appedrance quality,
2 Dhimensions shall he measured in accordance wilh the followng requirements:
1IThe inner dismierer ol the equipment mar be measured by a rape measiee with a prrd.ation
vahue of Imen. The maximort mner diometeral £ pomie n the equoprment can be messured
withaan average value,
21 The comeal degree af the mner wall may: be messames bya seel wpe with the indes®ng: valoe
of Imim, "The thtlerenee of moer dumeier botwein the two ends of the measunng equpment
and iz correzponding lengtht heighz bshall be cefealated aecorting tothe Kllowing farmula -

E o P
[ “=arctan T fag 2]

where
—Conienl degree of inner wall of equipmens ") ealculating by the arcangent function oft D—d)/

A vl
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I Lenpthl hesght 1l Merense of eazoring peints al both ends of infer wall of equoiparentt miml ;
fr—rinmeter of mner wall of egoipmint a1 hoth énds ol measurement (mm) |, take the larger
mumbier;
d—ameter of mner wall af equipment at both ends of measurement (mmd . take the smaller
nurmher. *
F1Toral Jength (highl may be measured using & lepe measare with dis '{J}}@un af Imm o
mieasure the distance between the g angd battem head of dae n':lui{wr

divisinn value of

ail thret nmes and thie

4\ Tead and evlinder wall tackness wiay be mea=ured by vernier§diper wil
0Zmm, The thizkness af Henge cul-out or any plaee !E% r!ﬂt‘éxi
i
o

arithméic averapes value shall e shgined .
81 The thickness of the lning mar be measured |]3Eu?;'m:pﬂr with a division walue of

G mm, THe measunng pamig shall he evenly ﬁrﬂﬂ:ﬂﬂ .!]ﬁ‘lil shall not less than four, and the
arithmetie average vahue shell be taben, 4 b4

61 The clhpueny of the mner surfnee nmg,f ured by a tape seale wath division valoe of
L. Theeatin of the: difference nl;;q@, E'H;I,; cler ol different positions of 1he measuring
erjuiprrent o thi i!".l'll’.TdiIII‘l‘rl.*H-r'-ﬂ%f Easired

T15tmghiness may be measu '

fﬁ!q Hethod orgravily method.

#1Wercality may he measus

D1 Evenins: may be wesierd E_-;

103 Angele deviation may hoimeéasured by pratracsor ors Ui . InELOTN.

3 Surler Babbig-nrdngdefesting shall meet the releviypt @quisements ol the cureent nztional

staridard GBST *é%mﬂﬁun" for Huarghress uﬁra’-'_{.'fnmﬁ’!u::ﬂry by Means of A Barcod
i

Imgprresy, nnd a'ﬂ#'-u ‘?q-mhi shall Beawlecre) in daffég t}o;em:h of which must nat bie less than 3
L
¥

\hr of resin shall meer the requirerients of the

'---
rl GBYT 25376 Test Method for Tnspiubli Matter

IMETASUEITIE [
4 T
B i ) - azh,
el evamls trlﬁp s of the current filiomel i
.l." .
(Canieal g Resin Used in Filire Reinforced Plasies.
3 Rﬁi{n content detection shall meet the relevean reporements ol the corrent national standard
Ll T 2877 Vest Methodl for Kesii Costent of Cilass 2766 re Bednforced Plasiies.
6 Pressure ol Teahoge test methcds stiall be inaccordance wirls the following requiirements

i1 enan il imasluble ma

11 Eefore water [illmg est of open equipment , the apening =hall be seeled and the water Glling
anall meer the lughest 'evel peourement.

21 The static pressore test of closed equipment shall be cartied cut in the mansfacmer' s lactory
al [irs1.and shall be kopt for 48 hours under normel working eondition and full of water, Alwer
mstallannn and delivere, n shall be (illed with aztoal Glling matenals, and the statio pressone
sial] e ket for 48 hours.

AHydrsulic test of elosed equipment shall be cocried aut in oormal woddisg condition. The test
pressire shill not be less than 1.1 times ol the design intemal pressore, end the externad
preessire shall not be less than T otires of the design pressore. A thie sare Hie, acoustic
erission tesi shall be corried oul.

$IWhen acoustic ermission tost cennat be ased, the internal pressare of pressure ond leaknge
redistance test stall not be less than 1.5 tmes the design pressere, antd the estemal pressine

+ B .



#hill not bie lesslu 1] ames this desipn externst pressire ok ot notmere than 0.1 M.
S1When lesting pressure leakage resistance of closed equipment ., the pressure shall b kipt for 3
migutes and thenredoced 1o the desipn pressure, The etal pressore bolding time shall not be
biess thign 20 minuies,
fIWhen witer pressure teal 14 not ditable for closed sguipment, a tighn i?[r-!“ﬂ rives L s

anek crreom ferential steain valoe shall be messured, F

T The testing methails ey mechanigal properies shall be in sechedanes il the [nllowing

Tt S, '1
1iWhen designing with laverng eeteolation methad , the st i '.r:-qu.uE de e tesied under thi
dlesign Lo, The test mrethaod shall meet the nelovant ‘:%ﬂw'ﬁ of Article BAZ0RY ol this

-

rade. ¥
-y

l[-l"lfﬁii'}'la| e ohtaned TFom fhe EI;IlJI:[]'Hi'I_“ﬂT
ﬁq{.:ramr proceEs a5 Lthe equipment when

Z1When fhe destzn iz based onm 1281 regnits, The

el lyor mey be from Che Inminates manaie

they are nor wvadable, The s of uqf:& ailiness and una ensile sirength of the

Limumales shall meet the melevan mw:fh Arteele 8.3 13 pl this eode.

3 Head inspectian shall gpply HI.UM\_'w o), the surface of the equipmert head with an s of
106 mm 0 100mst, and shatl %ﬂ%&ﬂuma[im and Iracture o the heasd

41When testmg flange moment Jodd, the montent losd shell lmﬂ%: the fange step by sz

r

by eonnetting @ fube 1m the Tange. The ine ﬁn{ d ghall e 20% of the
spseeeifiod foad until 1 Auired moment load is leaded. » -

'
E1When testing '\v,rén'hﬁﬁf T lodd of Tange, o
the Mangs m wrough E tube 1m Junmﬂuuffﬂ

etie] moment Tad aliall be addied g
a the dange. The inerement of lind

shil] b2 95 -Thf: apecitied lond unti g {'Fu:.u the Toysional moment Toad speciigd in
g 1l ! L
I'a ;,sa-fl_:.
; - -
r ﬂ“-i Tahle 842 Torsidi enil bl of Nanpes
w G e
r@l'lﬁlrw Tiersicnnl mumont sl e Firrneh damoierimm Temmenal mmmaont el Somi
¥
| . 5 i i
95 27 1id L
di A 130 im
=13 HiKl i gl

B Inspeenion of equipment ysed i food hygiene shall meet the relevane requirements of ke
eurrent maslonal standard GR/T SA0H U8 Method far Anadwiy af Hygleaie Stamdara of on Sameated
Fodvester Recin aond Gifoss Fibre Reinforced Flassics Used as Pood Centainers and Packoging Matertafy.

B Corrosion resistanee 102t shall meet the relevant requiements of the current navonel standard
BST BRAT Tes Moo for Cheimica! Resistonce of Gibass Fitre Befpforeed Thermasetiing Plogiios,
anid shall eamply with the moshode speeified in Appendic A of his code
$.4.3  Eguipoment inspection asmd podeerrent <hall doelude Guetery nspecion gl judgesmend o e
IFTRpEECLion and jadgment.

BA4  The eguipment Tactory nspeciion and assessment shall be o accordames with the (ollowing
requIrCments:

1 The ey napection items ol earh equipment shall inclode appearance qualiny, thickness,
o 10 -



diaitieler, Weight, Bamel hardness and lealewre. The mspechion methods shall medl the relesani
eequirements of Arnicle .42 of this code, and the udgerent shull méet the melevant requimemants.of
Artecle BT of thiscode.

2 1 all the mspection tems are guulified , the produet shall be judged 1o be qualified,

3 O of the items of sew siatedala . manifaetoring process thickness, heegt

a;d dliaimeier dises
nol meel the reguirements and the produeet shall be judged p= ungoalified, /
4 1 there is leakage nothe man steoesere of the eylinder end head I'1|'|u

Jadeed s v ualificd sl thene i legleage in the ovedapping pirls ol Ee :T :-ur_"L]"I % Errln..hrr ansd
xR I1ETE

flanges, it may be cepaieed three times, and i it b5 gqualified n[tu I [t shall be udged as

gpualilied,
5 Only when the appeasance and Barcol hardness do @m‘.hhﬁgqmmmmﬁ it rney be treated

o

triie, Adter resexarminatun. il shall he judged tobe gualiTg

§.4.5 Type mspeciion shall be carned oul when thL' |'.I .l['hh one of the fallpwing conditinns:

1 Teansgfer,ral-magufagiuee and Frrtllrar' ru 1 products;

2 When the siructire atenal EIT]JI'EICL _ alter plttmg wio productins Earmally;

3 After normal praducton, every ]E-m LER=RE

4 Eyuipment slufdown for nm'c_.allu:ﬁ‘&,%'l thes andd pipeline shordown for more thae 3 maonths,
when production resames: ;

5  Wheh the reziohis of ex- ;}c wpection e dilferen g thgse al the previous 13pe

imaptr ion l/ r
& When a quaiit T hosily mrakes a e 3
4.8 Trepe o %ﬂ prminelion of u.]uulﬂ?ﬂ_ ‘HLII:[ accordanre with the Inllowing
| n@\ Xy
-

[ eguipment type m':r.ti.llm r1|;|'|rll:.1m|1.r sampled at 5% fom qualifed

for mispection . and shad win 1 umit,
i l';'pr meperfion ilems shall rhis pequirement=of the privisiaons of Adicie 84,1

PO LIFETTTET TS
i "'1[1

e jedgment ol eguipment 1epe mspection shall be i accordasce with the following
ref| LI Ements:
1IWhen all the indexes of the tpe inspection are qualified, the prodoct in the tepe mspechon
shatll be pudged 1o be qoalifed,
2107 any of the ew matenals, manofptinng peocess and dimepzions do mor mem the
reqquirernents, e product shall be jedged 1o e onguabificd
311 the main stroctuee of the sylinder amd berd of the equipreent bas leakage . it shall be judge:d
tr b ungpialified $30 the everlap parts ol the equpment such as nogzlies or Janges have leakape,
il miny be repaved taree fimes, amd if they ere quabbied atter re-exeminabon, it may be judged
Lo be qualifizd.
411¢ the appearnnoe and DBarcol bardness do not meet the requirements. it may be repted twice:
After ve-exaimimation At may T juilged 1o be gualifed.
S there are ungquedificd items n the mechanical properiies test. the second sampling LG5 my
b wavrried et BT thes peoduet s il unguahified. Tt <hall be judped 1o be angualified.
4 When the cguipment type mspecthon determines thay s set quelibed , the prodocnan shal] e

v T -



spopped o mspedton., and the pradueiion may be readmed enly aller the tepl mspechon s
quilified mgain.
I Fibre refndioreed plastic pipeline
B.A4.7  peline quality shall be m greordanee with the followng requirements
1 The end foce of the prpehne shall be level the edges ahall Be withood b ilu-' sprface ahil] e
seven gl gmoeathand the alloweble defeets shall beoan cecordance with theose F-]]L'Eltl 111 Talele 741 ol
this cutle. " e
2 Dimensions shall conform o design requirenénts.and whes LhL"i_;!: i.,:ﬂjr-!'éﬁduﬁgu P end , i

il

Shall be in aceardance with the nllowing requ rements; | '| r
1) The nominat divmeter and allewable deviation ol the @ ])&kufj-hnu |-H:' i aceardance with those
specihedon Trehle B.4.7-1;
Talde B4.7-1  Momimal dr:mm--ndaunwmg&ﬂu&mnrulmllmtnm?

; 1 L ¥ e
Sl haEieier J8Y o R -"511% 4 W iesnlile Cevliminn

= "'--‘i

BN 1 L N i
- > i 1

T e o ﬂ“u“{: " n ab L

=7 -
TRA i) AT Erims iy

'-nf:L"IfI.l'.l'l n Telie 8. 1" 21 1_,.-"" 1;:_ J‘*“-%_':&-
Taulde 8.4, E' .ﬁ" HEEI[’E’E]HHU‘I and illowalls iln'u.ﬂ.lu.ﬂ of Tnem )
?FI"‘J'I"L[IIHHI - i'llll . %r Slersahilo v bitmi
. L F _.'l -
A e i
\w AR
A i NS
W T R ] '\ '|--.,‘__I r-.',n- o L

h;.-:}ﬁlg'é thickness ol the ]:lll.l.g..]maﬁhp&“ shiall not be less tuun (e iésign valoe, 1he
ﬂtll'im-}rrr thickness of the pipeline w‘?"’!,qh mirl b lesa than 005 of the design thickness;the
'-:"qu.L.lr."I':'h:'rﬁ of the hning shefl ot e less then 1 2mm;;
43 Phe cantrol valug af pipeline end vertiealicy shall be in dccardance with those specidied in
Tahile® 4.7-4,
Table 8.43-%  Contral valus of plpeling end verdeatliv]mm |

Mominal dismesr L% Conurul vilee of pipeline end vernvaley
FRN-=3H .
1 i il [ | G
R M BAS = iy

3 Surfzee Bareal hardness shall meet the requivemests of Amicle 7.5 304 Jof thiz vode

4 The m=aloble matercontent ol resan an pape hoe wall shallaon be fess than S0505,

&  The resin content of straight pipelng wall shall condarm o the design eequiremems, and 1he
aillowsbile deviaron value of resin content shall meet the requirements of (he provisions of Aricle 7.3.3
L3kl this eade.

& Whwen eonducting hydrealic Teakagt 1est en pipelings, there sall be no leakige . and there shall

be no damage, craze or cracks on the cutside of pipelines and fittings.

S



T Mechamcal properties 2hall be in accondanoe with the following reguirenenes:
LiWhen the alloweble strain valoe i determined by the specifiod valoe method, the strain vihoe
of the pipetine shall meet the relevant requirement=of Article 4.5.16 ol this code;
21When the allosahle strin s meastred by the long-term performance test rrethod, the ultimate

atrengih of the spesmmen sball non be lower then that ealeilaned by F::-rr%;-l 14-1 af thiz

ol
B Pipelines used for food hyglene shall meet she regoirements of Arigle 8 %‘ A5 e,
9 Pipelings used in edrrosice eramentments shail meet the r{“quu‘q:‘ﬁ ol the desygn, and the
wveloation af torrasion regmtanee shall mieit the relevint e ;um,m{ 1 -::-fr".}l ﬂ-'b-l 10 af thes sade
B.48  The test method for pipeline guality mspection =hall %'kﬂéﬂ:r unge with the .rl.:-ll-;.lw'.llg_',
rOOLIFCTNICTS | - |-"
.I:H'W“ u}h of tapping cef
: "‘\,.1. with the [oliowing requiremenis:
11For pipelines with ON=600mm, the nrnir aeter may he measured by @ ereumicrentinl
thameter nier or steel tape maler 'A'I fﬂﬁh vilue of lmim. The meesurng pont: shall
not be less than 5oand the as |thmﬂ-|,|‘% I
21For pipe with BN 800mm . the

calipers with thi mdexin

1 Appearance quabiie oy be achesed by vizoal in

2 Messurement method of dimensions shall be uiace

eshall be taken.
l_-j'ml diamieter may be measored deectiy by verioes
[ 002, and zhe av
b takens the test )

valir of the iwa vores!

direeiions of (he pipe s ' Iese than 5 plives. the
MERSUTING Poinis s rl e disribuied cvenly, Ih{.!_',:'ll'l o i averege vilue shall be
ilstamed. ay © : '

31 The inner dinf he masured with in infiral eter measurng reler with o grading
value ol 1 M values of the inner riiﬁm efipthe verticad and horlzant! direerions of
(Fre s Fg tion shall be measared fwice i l&l melic average vilee shall be aken,

4 I'Eh{*

ﬁg;;l]rl"r’ulnx of he mepi, and the antt H;E}Tl. avierage of the length of the foor genemtrize mn

Lained

1 ﬂ I ) 3
i the pipe may he mpamng'ﬁ steel tape with a graduation value of 1mm alang

;’%H} thickness al e pipe wall shall be measured along the cirenmference with a vernivr caliper
af CetEmm. There must be no less thie ¥ measurng points per pipe. The oteasering poims
ghall be evenly arenged and the maximum, mimmuom and average wall thickpess shall he
pecoroed.

61 The Iming thickness shall be measueed by s vemmier galipey with a geadustion valiue of 02mm.
The measorng pomts shall mol b less than Tour, amd The megsarng points shall be evenly
distrilted. The meesuning results shall be taken as the anthmetic average valne.

71 The perpendicularity of the end [ace of the pipeline may be meesured by a square meler and ©
stiee] late rideriwith o greding velue of Tmim-

I Sirface Barcel Dordiess test shail moeet The relevisl requicsments of the current netiens:
stindard GHEST 3854 Pesr Method fur Mardmess of Reinforced Placdios de Megns of A Bareol
Frofaressiny ane exel pitae slall it B bess than 10 insEretion ponis.

4 The determination of msolehle ma ter rontent ol resin shall mect the melevint requrements of
the curvent national Sundand GBST 2576 Tess Method for Tnapduble Matter Costend of Resto Tsed i
Felere Rednforoed Plassicy,

-||_|:|E!|-



§  Dretection of resncontent oseraight pige wiall shiafl mett the relevatit régoirements ol cimren]
national stendard GEOT 2557 Tesr Method for Resin Coisestof Gilass Fifre Retnftirced Plastics.

6 The tezt method of pipeline hydranhe Jeskage shall meel the relevant requirements of the
earrent netionel stenderd GBOT 5841 Fibre-Remborord Thermesstiing Plastic Composises Pipe-
Deiersinatieon of Short-Tine Hydvawdlc Faifeee Preoiee, and <hall b in nrrmru:lanr!".;;m fhe follawng

TECUIEEMETLLE

LiWhen the pipeline in service does ot withstand the axial foge generted by the mternal
prressuTe., s sealing tyrje shill adopt the redtmimed end seal s wi ‘;d;wﬁ ninthsg the axinl force
genciited by the nternal pressore the seafing type shall H{‘| ith %!nd sunl;

21 When the test pressure reaches 1.5 Denes.ol thie design % e prressire shall be kept for
ol

2 mimntes; the test shall be carned ot m the g qﬂm‘ by tempersture, and safery

precimions <hall b mken,
7 The wst methods of mechinal Frrun:.r N’H‘ t oaccardance with the  dolkawing
PELpUr TS TLS;
1IWhen the allessable strn s measu :;:}!d value method , the steam value venliceton
test shiould be carried oot under ke kﬂ;&d Thi test method shall meet the requitemens

ol Arnticle 8.4 .7(60f this e J
2)When the allawable stral D:-th{;bu hy ieng=1erm pcnl’nm%%:r;ﬂ‘ the verficanon of umit

fensile #1ilfness amd uni steength af the spec A el e réguiremeins of
Article 8313 uflhii:;i . ”e

B Focd hygiene st shadl npet the selevint requinemog M{]w cifrent nataliat standied GGEST
SUOH T8 Maeghod o alii I lvgrienic Standord of, E_éummnﬁi? Parisevier Resim gnd Gifgse Fibee

Neinlfuryed F!-u}ig LTy “wne Cisetaiviers g .F'n.t‘h# Fierterdy
i Cor Tﬁﬁmm: 1t ihall mee 1h|: \'n% tizerienis of 1the current ool stondand
LRST ‘tH g T ) it foe € henicad H.r.ﬁ.-.l 5 F.I'li:l.l't‘ Retuforeed Thermeseiving Flastics,

£4.9 WL’,: spection and judgment ahall
m:l]u&(‘

BAI0  Pipetine ex-factore inspecton amnd judgment shell be in accondance with the  ollkowing
ref| LI EmenLs:
1 Factory inspection mems and quantity shall be in aceosdance watli the following requirements

1) Each pipe shull be mspecied for appearance qualiy cdumnension sand Barcel haedmess.

210 hindred pipes of the same maseral, process and spepifications shall be g=ed a5 o hatch,
amd when less than 10T pes. they stall be ased 5 0 haich. The thickness, msaluble maers
content of resinand mechanicsl properties of a random specimen pipe shall beexamined.

N The inspecion guantity of hedrauiic lezkage mae be agreed by both the sopplier-and the
demandor, but i shall not be less than 14 of the specimen number,

$1Tesling items, qualiny requaremneni= and testing methad= shzll meet the eelevant mguiremants
of Article 847 and Aoricie 4.8 of this code.

2 The Isctory inspection odgment siall he inaceardlance with o Toliowing requireme s

PAppearance quality . dimension. pasteurizalion hardiess, insoloble matter content af mesin,
brdraulic leakage and mechanical properties all meer the regquirements, amd the batehy of
prodluets shall be judged tebeuadifed .

. 104 -



2IWhen the waiter pressune ledkage testis oo guadiiied. the waer prissore Teakispe test shial] bie
carried out tme by one in this batch of pipelines. 1f the 1est s quadified. the pipe shall be judged
te Be qquaselifiedd.

3IWhen there are more than ten unegualifed toms e the thickness, insolpble matter conten) of

viali ey when the

i densle the

pesntivy Lne ghe produces shall Be judged w be qualified when all the s ali il
§.4.11  Condiiinns forfype mgpection of pipelines shall neeet the nﬂuh‘ﬁn -'-uj-r.‘?i Article 8.4.5 6l ths

fesrh ghid mechamesl peopsertesfeet, the pendier shall be juidged to e o

onipreh fed tems are nol more than twe, the anguadified fwems may

ade,
B.4.12  Pipeline type mwpection and jodgement shall ben acen uz&l[-lﬂ'l'u:' fallorw ing pegiiriemenis:
I L) prpes of the same material . process and Epcmf]&_ s l:- inken as a bawh. and when
less than VEO popeg ore nsed , They shall slso be reeated asa ﬂ
2 Six of them shall be mndomly selected: from Gac

M for nspecion ol appearance gualily o

dimension and Bazeol hardness: ong of them shatf l»-'#m d for inspection of hydraalic Jeskage,;
tnechamezal progertes and i2saluble maller co ‘511
3 Trems o quality of tppe |na-:|_h.=r_m eel the serurements of the provisions of Armicle

#.2.7 of this coude,
& The mudgement of type i) %ha Ii:r: n accardance with
1When the appearance qﬁﬁ% aengian, Barcal handr

propertics and inso albdr content of resn meel pﬂ}r.

llevwnimg spepinements:
- vlie beakage, mechamniia

frestis, the |'-"'.":' l'l'.I'ﬁFIl'_'l'_'tJlZm

adall e judg
21When the

[raanl ne"g:y :

|nt=

1.1.u:n 2 mqu.ulL[]Ed.Jlﬁm me%ntc gualiny cdimession and Baseal
aveond] gEnpling rest '*h St ot for useuelified tems. The second

BB i sl nneualiGed, and the e n#pection shall be pdged w be angquatified,
!
el prossune leakage , mocha ierries and inseluble marter content of resin ase

L]/yﬂl fied. drruhle satnpling II'I-.!ITH"l' i

=hall he doik. When sampimg ispechan = nol
[u:t! tepe dnspection sball e judged o be umgoealified.



9 Marking, packing , transporting, storing

|
i

9.1 Fyuipment / \'Q;x
2.1.1  Eguwipment logo shall be eleer and frm., neluding couipment N&me., spocitgaiian type., desgn
temperature, dispn presaice, working medivm, menolactorer reme, mﬂmﬂr?ﬁﬁ ate and 2a0n,

LI I'E'?

9.1.2 Equipment packagmg:shall be in accordames with the F.._-.ug.wm
% Wi E-"H.I in the place ol vazy

1 When ssang beacket and cushion 8o fix, the cishion <@‘}:

callisian or riction;

2 Theme shall be in-bex information such as prod ;ﬁ:F sn*nn cortilicate ., marmetions. for tge
am bist ol spaee weeessumies, The mstructioms Lo wse sl i dethe [ollowing contenes:
1 1Main peromence-and parnmeters of th o
210 anters peeding atention if 1rmﬁpr:ﬁ;$h;‘ art] pey

Fnstrilaion and roarmienence mqm:‘gﬁ'l 1%
2.1} Fauiprent transporiation shall beans? nee with the following requirements:
ind sheil mod rove nany

1 Taeequipment shall be (o ' whiy wilh the means of e
livesiian.in the conrs ol franEpariati T j

2 Transporiidiion vehicke *-Hia"t Kevp =smooth ronming an ﬁhuLLn bject e seven: vibiratiomn.
D14 Equipment handg

1 Liftmg hhrJ”.-

2 The |&|:$ n*'?ﬁ'

P UITEIETLLS L
1 I"I,j.'br: mmrn sha | b Lal.a'ulalmL T:IIJT.IE”II'IR hoistmg 15 adopred
l.;p.arl crrryving eapacity of the 11? 1i-'.[| |ll conlirmed 1o meet the requirenients helare

R I in pecordance with the ol I"-H|l..| FEEETTE

m the oising nng I:r[ LA
ipment withowr hnlﬁlmg :'Sah be in sccordance with the follawing

'\-Hké the synthens fmbrie slig:
3iBefore hoisring, the gaide rope shall be attached 70 the equipments wien the equiament is
heisted dnd moved i shalll oot mpact other ohiecl=;
41When hoisting with hoisting nngs, the disinee between hoessting hooks and equipment shall
nok b less than that hetween hoisting rngs,
3 o the ground, the equipment shall not roll or shde. and it s forhidden w pry the body of the
eeguiprient direcily  or collide with pans,
4 When using lorklitt truck to adjes: the positon of eguipment . the fork shall have rushion.
9.0.5 The swrape site of equinmen: shull be level, the dizection of plecement shall be the same as the
design grientatinn. When the directson of plagestient nevils to be adjustfed. suppon shall be set aod figed.
Equipment shall ranhe placed an the graunel ey baod pesiiisiaons
D016 In ihe transportation and storage ol cguipmeni . the heai souree and e soorce shall be keptaway.
9.7 [hning the franspostanion and storage of oquiprment ., ofjects other thin design regoirements shat

neel bis slacked.

+ 10



9.2 Piping

9210 The mickings of each pipe shall be elear, The merkings shall jnchede noming’ see , degign
pressure, design wmperature, working mediom, pame of the manvfacturer, batch number and date of
it factuee e,
9.2.2  Pipelme packagimg shall be in gecordance with the Tollowing requirenizn }%m

1 Flexible material shall be psed 1o pack she end face and euter gonnes “\u W piape &t hath
A=,

2  Pipes with nominal dinmeter not exveedmy 150mm nw XJWL: iether. Pioes with
nomminal tiaimeter exceeding 150mm shopld be packed in g sngle g
3 Bingle packaged pipes with different diamptess maj:Iill E.E d the pipes-efer packed shall
nol shideé,

4 There shall be product I.'{]"IiTiL‘E[E;'.nE-I.]‘L]EIi(JI‘IE--!.I.d _ J'irrTnnimn im The b
923 TPipelire handiing or handling shaf be n n@ﬁwﬂl b fo e g o re engas

1 Flexible slivg or repe shall be used ,ﬁh’h:}%&l‘

fd wire rope ar shog shall oot e osed Tor

direet binding and hodsting - = F 3 .
2 Pipeline shall be hoisted a1 1wo Ihw metneel o the midpoind of pipe length, The hostng

point shell be loeated at the mml'rnu_T’_ o mement of pipelng an crmtrol direction and landing
peinel al guide mope shall hiese du rinM
3 Lifting rope shall not y%]‘ o ufior passmg Ihmugh L

9.2.4  Pipeline shall b viril nd fisod during |ran-prar'1n

9235 [Mpelme sor i weeardanee with thi Lﬁ_v-nm I‘I:ﬂ'lf‘l'l.,mt s
1 The ﬂu::'lq"u - Bl b Tesie] annd rlu.*‘n-:n.'l:r.mq.t i
Z The /&m kmg should be used fu;n .15&1
3 -nI:.I,F"h shatle rot e stored mthe 3

ke 1 a 3 ¥
q,)'-l' it from heil source, Time snorce 3pal l.1h|‘1r1 aned chemcal erodion etwimmmen|

)

Tinve showttel e provided with suppen
e skacking height sbinll not exceed 20

pipe fittings should be classificd and stored, and may be wansperisd in bo packing
wr:hmﬁ cullesion,



100 Installation

|

1 General requirements Y

110 Installstion persanne! slall be qualifed through techeical and safery tranieg.
10,12 The information pravided for the equaprment and ppelives et iaging Eiﬂhilll.‘ﬁiﬂll ste shall
méet the roquirements of of Acicle 9.1 202 land Article 222 410l rhﬁl’:'u-dq:
1L13  The hearing girictures aor oandations related 1o the In‘lh{ﬂﬁhluﬁ' fepment and papses shall be
vhecked and nccepied.
114 Holstng . unlosding and seeondary hamdling of ';?r.l prpelines shall be i aecordanes
with the fellowing reguirements moadditen 1w the re 1&:;:.1'[15]1 2 LA and Artacle 828 of this
cole ,. .:':.

1 Lifting methods lor hading manhbales @nf%:fh‘.ﬂ otherapcessomes must ool ke adepied;

2 Shall notlnad erhen howstng. -q
115 Before installanian, the inne %uﬂ Eau:w: of equipment and pipelnes shill be inapected.

Witen thiere are saretches and nther ~ahall be repaimed in e with the requecements el
Mietiele 4402 al this side. r v
116 Insialation and i'—“‘P*—i’«g’ oeufnenis [or equipment and piguh g mhall be complete.

10,2 Equipment Lﬂ@mll f
1021 The eqﬁ%mdﬂ rion shall go th'.IlIR i}n?iumﬁ ol handover and ecceptance. The
is ol

llowilile ul. Matness per meter 2Hall I.Il.“ .nlﬂﬁr e allowable devintion of Tlamess of the
whiole plnnp I'u dr icin shall he o+ Himm. 3

lr.ﬂ at bl tam cijliipiment =hall n. r]l'llh'l:ln an the foindation of continuous leveling Gl

shall Lll_ Y 'E&IHJH.H-EL with the following roy ummmlﬁ-

1 When msmalling eyuipment with hottom deainmge porr, geooves shall be lef on the Toundatiom,
and the branes flange ol drcnoge port shall nel corsaet the oundation;

2 The wemical deviation of equiprent insmallationshall not be greater than 0.5 degrees

3 When imstalliog Dat-budtomed equipmest manuGaetored oflzie e equprment Toundahon shall
b paveed with corresin-resistant soft materials . and the paving thickness zhall meer the requirements of
full comnrwey stk the bomom ol the equipmient,
10.2.3 Honzontel civcularequipment shall be installed n accordance with the follawing requirements:

1 The sadille support 2hall beadopred, The saddle support shall meet the demipn requirements,
Thie support shall eomeide with the oiter wail of the equipment. The g@&p hetwesn the support and the
bt oF the equipmentalnllbe less than Smm.

2 The support installed on the foundation shall be straightened Joveled and Gxed firmly.

3 The cushion hetween the support and the eylinder hady sitall be made of comnsian-resistant
soltnmaienil.
10.24  Installation of suspended verstiesl equipment sholl be in geeordance with the following
TR UIEETTET =
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1  The sapport shll mee the disign reriirementss
2 The verticel devition of equipment insinHation shall not be greater than 0.5 degnee;
3 Bupport gaekets shall be made of Ioad-bearing and cozrasion-resiztant materials,
10.2.5  Insteilatos ol verice! equipment with suppariing legs and skires shall be in aecordance with the

follrvarimg degu ITEFEE - r

1 The supporring legs and skirts shall meet the design requiremens; ‘\ﬁ;,’
2 The gqupment shallbe installed verigallv.and the devigtion of vk‘ﬂlﬂjnf} wll e e grestor
[hiiz O 5 e es s ".'
3 The gaskets of suppaming legs and skirs shall he made -:JJ -hqﬂ.%’zl?ml COrTpEn-res stan
inaberiils,
1026 The connection and mstellatnon of seressorios nr,&xﬁ“*q‘uﬁ}m{m shall be m aecordance
$.

equpment bady shall not bo used as

witl the Tollowsng requirements;

1 Pipeling gonnectmg coquipment shall be sup
suppiort and the loenl foad of the prpe conneenian M)‘Hé__
2 Velves instelled homzontally cn -;_qu:EJ.t'

i design value:
ter heavier aceeszares shall be supported

separiitely

3 Installaticn of sppendices Hul‘:.h,% nbﬂg\},:[ mrriner, waod ingd leating ) saake pipe. ete, shall be
desygmed aeparatelys A F

4 When cantecting wvh lr'uhrahr atrent . Rexible cornec u pclipated
10,27 When the |:vL|'ume'11 !a||| ve Lesisoshall be camied dui

I. the pressure and [ kftF."F“—'
i acrardlanese with Ihll% rapgbenits and =hall miee IMWMMH o] Arnele 4206810l tlus
r il

- o ‘*\\;\ 0 Pip MM“

10.3.1 Flpﬂ.l‘}h\_‘ k}lﬂg and connectinn qluﬂﬁ%: :|I"l.‘|F|I1£‘F with the [mllawing roquerements;
guipment coneshed whth the pl;ﬂ;’lt shiill be imstalled m place and possied the auality

inspecth

2 FI[H‘|IIEL‘]E':LIH}'- shall B wer i places convienient e mmbenince and olservation s

3 When instelling nverhend pipelme, the operation platiorm shell be set at the joint of pipeling

4 Pipelineand equipment must nos be strongly docked,
10.3.2  I'he slope direction and gradient of the pipeline shall mect the desym requirements.
1033 When nawallng pipes, the appeagance., apecificariong and madels of pipes. linmgs, valves and
expanswm jarmls shall be mespected. The moner and ooter sorfaces shall be cleen,and there must be no

seraehes, ceacksand otherdelocts.

| i 2
1034  Sening and osallaten of ppelne sepport or E— _:—;P'-—FI il
suapenaion shall meet the requrements of Artele §.2.1 of [ |; 1
this ke Il"ﬂ-,
10.3.5  Pipeline should be connected by rigid  joims, (JJ_____._'________‘,I
e

ictelding secken honded foims(Figare T0RE-10 L hand' Tay -
Figore L8 5.0 Sacket borded joints

== i line soakes snd 42— T o onil
F—Rearurmy filler

up boil jornts (Figure 10.3.5-2% and fange jonis (Figure
TR a=a).
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F—=Ijchinesd—Camind S moinloeiil plesios 1—¥ i ol o s it s
136 Whin connecimg pipes with socket=honded joints, 1 shall hﬁﬂj il :ﬂjz‘n- with the [allowing
PEELITEEME I ol I

1 The sarfaees of the mouthing £nd socket shall be™ ]:-:,Jﬁghmﬁﬂ)flmnﬂl. The mnor surface of
the moulhmg and the ver surlbee ol the socket shaoll hmlr' fnﬁ:}%ughnrw

2 The dusten the polishing sueface shall i clg

3  Inseriom lengih and Bondme propess gl'ruﬁjiﬁiq} ihe mogurements af Arocle 6,532 of this
ecitde :""' b
1037 When using’ and fav-up bt ]:] rrrf'r‘i!‘nne.:' pipes. e Boading process shail meer the
relevant requirements of Section 7.5 i, J'I.T“I:l. thit conting” widl
the requirements of Article 6.2 Eﬂf %

1038 When (Tanged | |:'.un:| LHEI' -.'!. camnect pipes, 11 shizll ||-l.|'1."h1x1
w

TEUICETETLS .- .!" h o ;_
1 The Tunge WT&T anil The sealing r;:l}ﬁk;r Selmhiall non have defecti afecting this

svaling pe rfurnmncu

NN,
2 T"Iang;h‘ ﬁﬂh shell be perallel. dew ‘iﬁfﬁ;ﬁ:ﬁrﬂl%nl be gremter than Le of Tasge oditer

-:I*arn-.-'hr. &Ti-:l A-gtﬂ}}r:-t bo preater than ™

ind laying process shall meet

Lovm, FTI-:'v."rnm ahall no e ) i I ‘E _
eliit mk\h r‘ié'-lll'rh:rLII'u::‘. (TR - LN T T
| 50 e |
o flange ennnection shall ha -
copxiel &nd  tho comecting bolt  shall e L w_tg_é{
peneteate freely. Fiar gaskers shall be used 43:'7" o .
’ 5 il =~ s
a1 the tighmess of kalta and nna 1o flanges. ".'!-_T_—'E
4  When bolts ere sphtened. the 11 '?"5?'1*- ‘;__51;:*
applied foree shall e symmerrical and even, S =1
anil shall be gradually tightened. The bolts . E"i"’a'k
; . . i o
shall be pghtensd symmetrically in tarn K‘-”?]ea E‘:.._,{Ei
A -
accnrding (o the cluckwise order of the T -.,f T
apper and iower centerlines and the left and TR = i E
5 i s ST | . b
might centerbines! [ igure 10341, 3 = = -
! - ' 5 -r =
1039  Flewible connectors  shall e 5 | ¥i "@ e oo
msallod  when  conmecting  pipes 1o Fl ¥ .,_.E' E_f i

vitral II!H'n-]J‘.'tI-'.]III'."aT'Ig Gl i Flagnme Bt Schormatic g of Bl eghicrnng ssjudnee

1“-—3-‘“ Walves and rﬂh':"T I'l!IIIi.F'I'ﬁl;!I'I-I F—1 stwbers e v arrei HidlissB—T Lasdin wall e e servm-hiedeio—d :l—'rruF fFakd
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commerted 1o the pipelme should e swpparted seoacately m hoosntal ond sedicil direitions (Fgibme

L3, 1000 The vertical dinecticn of the pipehine shall not he averloaded.

=

! 17
Fiamee 1100310 higlividual AU rn:lr'."-hlll.'\:}'&

1311 Pipelines passing through walls and (loors shall I:% BV a"#p!}. pipe jomts shall not be setin
A1k p-tuﬂrl ":Jrnm af wall and floee, The gap
het ‘:'F-u:r'u tBstibly maiernls.

sopzz e slall be elosed,

the sleeve. The length of slecve throngh wall aned floor
bovween oape and sieeee shll e filled wolrastresios s
302 When the msiallatien ol pipelines s .n‘rr.rﬁ:‘pg
10.3.13  Prpeline instaltetion allewibie deviation . ﬁqﬁ"h{ i aecordance with those specthed n Tabie

10:3.13: )i 3
Table T0LAESF %W allow wble deviation | mm]

Tois li‘ k‘ﬁ-‘i J“- ._":_Mu:-'n-lln-ql".
{ | T'/lihl.lhl.ﬂl‘l \?\_3 L
i :-I‘:. ‘_:? ! v . ias Ef? . . .I |
=

['ootlinges and ST ¥
uliswal vl :_:"‘ .l"r ekl |=_, v i 5 . 11
i i
oy 3 i Y V4 g
.".) Nl Q_E"ih I-_.I L

Hurizuntal 1 % :
=T  — . | Wk AR
""ﬂg " = Ll 1

st nlay al reis SR Marla

Spcing on the mme pleoe
Ko af pipes
S hup men on the #ame plee fl

TIe cappiig Pigt seiterwill or sulrfian e arasing E1n

10304 The pressure s and leakige west of the ppes ingtalled and connected <hall be m acedndnnes
with the following requirements:;

1 Clear water shonld e vsed ia pressure tesy mediom . and ano-freesing measures shall e
adepted in wmier pressure fest.

2 Tnothe process of pressure test, one ghall wot send ar the ploga ar both ends-af the pipeline and
an e pipehine. Koocking er repainng defocts on the pipeline o ke mterfaoe shall oot be camed dut In
caze ol defects ; mrarks shal e made arsd répaited alier preasure refed

3  The ngad connection pipeline with leagih geeater than 1000m shall be subdivided ima sections
amd then tesiod Jand the 2engiz af pressyre Test shauld be S00m-to- 280007, Thie whole sachion ol prrssp
tesr shafl be cirred odtafter thesection pressiane st is gquelilied.

4 The whole pipeline of fexible socket connection pipetine may GOrre ol pressore 1est.

pour B B



§  The vest piressire shall e 1.5 tiemes the design pressare and hall be in accordanee with the

follevwing equiremenis:
11When teating pressurs, the 1est pressore shall be slowly boozted, and each bopst shall not
exceod 0.0 MPa. Aflter stabihzing without abnormalice, the test peessiire should be bonsted in

torr until thie tesl pressure i$ fepeted, r

21 Pressure shall be siatilized for 10 minores after each boogl, and shal “N:Ilmi BT IO
than 380 monotes alter reaching the st pressure. Check the paline andd fis chaneetions and
ittesanmies, there hall be no cracks and leakiyes, Pressure den Lim"' pire g shald

Iﬁ: th the pressure drog

not exeeed |3 ol the test pressure, antd pressure tes l-.hEJI

exceeds [
31 Ao drainage, the detect shall be repaived and me&m% 1all be carmed ot agen.
6 When vacuum pressuee fest s carned aot on pig Hne;. 1}51 pressure:shall e 13 thmes the
Ml'ln:ﬂlltm stnll b less than 30 mimoies
b Inagecnon prpelines amd el paims aned

design pressure or ] MPa, which ever the lesser, 12

atter reaching 1es1 pressure. Mo demage shall }-,._-.-_{n'
oy

AL CSSOTIES, A "1.:%

1.4 12:%!;'0 maintenance

1041 Equipment shiall be used in adetrdsince wih the foilowing reguirfments:

1 The cquipment manulfacieesr” prrowice veehnical info hie v maintlenanes and

ropiir af the cruipmentc J
3 Overvohnge |%3:ﬁ/)!w shall meet the n:-:|mr-en;bq' [ the presetsons of Actele 3.4.2 and

Article 343 ol this 1‘_._‘
3 Thety u.aﬂ %\&Tmn and remperees of et i shia] et the design reEirETTenTE,
4 F ire _%rmprmmm bt Huun:rﬁ:l% way.
i ap zerd 17 accordance % PHTE Fe|UITememTs ;
i presgure of The prpelng H'ﬁi{il exceed the design pressore;

L1
% pype. coneentration and wmpeeature ol pipeline mediume shall meet the deaign
Tu[mrl.'rm': = When there is o change, mskall be determined by desipns

3 Pipeline pressurizotinn and decompression shall be slow and oniform;

4 When using the pipeline, it shall avod the impact of hand and sharpalgectz and extemal extrosion.
It =hall not add load oiber than design. 16 shall be far-away freon Gre soorce and nigh temperatore heat
FRICEE,
1043 Durisg the use Glthe eguopmest ) when the sing damage, lecal bomp ar leakage gre Tound, The
eqpuuiprrient shall e resaired amd shall bein secondanes with the [nfiowmg requirements:

1 Befone reparing the equipment . the storage medium of the eguipment shall be emptizd and the
imner surface af the equipmen: siell be cleazed and doed

2 When entering the equipment Tor cleaning atd overhaul, the aperator shall wear ol scled
shoog i addition o the relevant regulations for the operation i restricted space; the lools, scaffolding
s oiher hard abyees osed sho'l not impagt the wall of the equipment, and the @onrme; poins with the
eauripment ghall be covened with solt coshions;

3 The raew materinls and processes [or repairing shall meet the roguicements of the Asticle 7.4.2
al thiis eode:
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4  The mepdired pars ol e equipment shill ool e put into ose il they have: resthed thi
eeguired-stnengeh.
1044  Pipeline #hall be repaired or replacsd when Lining demape. local broising, leakage and other
phenomena are found during serviee , and shall be in aceardance with the fallowing PO meTis

1 Belore repairving the pipeline , the medin in the pipeline shiall be emptied afd the pipelne shali
be cloehed and dried;

2 Thesaw mptesials anil provesses loe repairing shall mect the ruqy&uﬂ { Anicle 74,20l
thix erde; .
3 'Pipﬂl:lu mopy pans muost nat be put inte wse ol they have h;iunjn;d ﬂHﬂ-ﬂ.‘Uﬁh_l
4 When the pipeline can hot bie repaired after insprelion, ii 4 Taiced,

-

P
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11 Project acceptance

|

11,1 The divisior of conseruetion quality seceptance of fibre reinforeed J&d{:ﬂuipm:'nl 1141
pepeeline shall be inaceordance with the Iallowing reguinenients: r

1 The qualily acceptance of the constructios may be divides! i %t]m batches, sub-iten:
prnects anc subisection projecisg ‘ﬂ

2 For the division ol inspection hatches, the siuipmien %.I\a' vhiey diepdded i one mspeclion

bateh by & singic unit. end the pipeline should he Eli"-'sd.{'.d"El.m |:1|nn hatch eceording to the

F

ﬂ-suirnuio,m'I n.Iu

“mytore inspertion butches:

sasten, or the same medoms the same pressure grade amnid
3 The division ol suh-1em prowcis miny censisaf on
4 The division ol subsection projeeis mag e wp ol one suhsection project or seversl

subsecton projects with the semes o faetun - :;%a

102 The constroeticn quality |rwl~ﬂm%i e prlasrics equipment shall be i gecordance

; 5. RQualify reguurements and
¢ B.d.2 althiz code.

'ﬁ'l.‘]']ll’.'ﬂlll:r'. Nange bramch

with e Tollowing requirements: a

1 Pressure and leakage res: gta ahall be the mamn contm

leting melhads shall mecy the l'['|1.';r' rerments of Anice 5.4, W
2 The inspection -::-fﬁ arance guatity, erquipme l‘lﬁ;-‘
irstallation angle diviag ape wnif pxis veracality c&r'-":nxq:'_@uu.nf b gineral heme, The guality
sihrada shall meel the rtﬁgﬁ;_urﬁinwﬁ the relpvant provisiong of Aorticke
el {bl" j;ﬁ.

iﬁhl el plasie pipes shail be in seeerdance swith

requirements ond
H.8. 1 wnd Ar‘n-:']p ag-i-
113 The Liom uslity inspeciion :.II [i

.-'

the I::-Iluwrrpg P Temas e
ﬁ]i,gl-t ]l‘ukhhu 1est shiall be (e i o] tein ,aned the quiality recuirements and (esiing
rbPmert the relesant requiresnents af Asticle &4.7 amd Aricle 4.5 of this eode.

v il"l:'ij'.lt't'lil.:'l'lt-'- of appearance quality and allowable dessrton of insallation dimension should

maeth

F
be geneml fems. The appearance geality shall meet the relevant requirements ol Article 8.4.7(1 ) and
Article 548011 of this eode. The dllowable devirton of tnstalation dimension shall be in secerdance
with those specilied m Table 103,13 of this code.
1L04  The construction quality aceeprance of fibee temforeed plassics equiprnent and piaeline shall
Trchude intermediate Bandaver and constroction seceplance. Projects that have oot beew submrined for
acceplance shaill not be pat into pradection and cse,
1.5 Fibre seinforced plastics equipment and pipehne construction guality acceplanee qualilicaton
shall be i sccordanee with thie Inllowmng requirements

1 The man eontrel itens shall e gualifed fer insecnion:

2 The goalified rate of general items shall not be less than 803 and the ungoalified pofmis shall
niot alfest thy weeg

F  Dwovments such 2% prdoct guelity mspection documents, hendover and installation dorumoents,
pressyre andanti-lenkege inspeetion of equipnent and pipelings ahall be complen,
1L0G  When thers s pen-conforming dems oy the construstion qoeality aceeptonce of Ohee reinforzes

+ A



plestics equiiproent and prpedime . it shill be handied goeording o the fellewing reguirements:

1 1 it has heen reworked orrepuized o shietl be re-examined;

2 I the design requirements are et by insoeciion and gppraizal, they shall be cherked and
accepleds

3 Withe test end appraizal [ tn meet the design requirements it shatl sat be afbepied.

1.7 Canstruetion of fibre peinforocd plastics equipment and pipeline w nel i Uhe
recuieements of safe use after repairing or ropairing shall non be decepted. r
108 The lallowing decumint shall be submited for constrict ty aepeplarce of fikee

reinforeed plastios equipment and pipeline;
1 Computatios books desigh deawings and desipn instraets
End-pmdum nuklity mspeetion documenis;

’
j.
Tnstallition and inspection dosiments: / ff&
relas

DIperaimg s irucion s
Tneenmedizte handover er poncealed cans ™ Sy
Rupair or rework recartl=g. Q

Fecord drawings; -

Completion or acceplance m%:\q
n

B A

U

4
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Appendix A Sob-item design factor K.'s determination for corrosion—

resistant inner liner layer of fibre reinforced plastics equipment

Ad Gencral requirements

A Thesub-item design factor K of earroson=-rosistant o af Bhre ook :ul'."'n.(;;k{nn:h euipment
ahall be derermined in the lollowing wavs: r;

1 Hesin cormosion resistance data supplied by meno iﬂu‘lurt-'s. | L‘q‘

2 Appheanion experiene ; ‘\-

3 Laborators testor coupon [esl. ‘%"'
A2 The lowest value shall be chosen ot design wehyen” ;Ir:"whu-'ﬂpl design feeter K s ehiained by
different methods, ':l'HL T %

Az Tretermination of resin mrmﬁun %dam and partial design factor K,
A T4
A2 The contents of chemical :nrmsu:-rt"ﬁid,nﬁﬂg!ﬂi‘c:m shall be n accordance with the folloer:ng

PEt eI LS X \ /

1 The phase stales of Ll:la'ruan ium shell inelude h[lun:l 5%6{5 solid and mixci phase

HEhTAy J“ﬂ‘:},f q’\
2 The ettion of curres L:;:IE iy bl metude mass [.H."n,.l_ull.ul::&n-. ntration ur pll values

3 The vecomn Lq:-lﬂl 'mj'l .n] deta [or eorrease me qir}.lm::-u ahall [nelucle the miacmim

CERIT SErvice e t{i {l et deflecicn t rlIurl:-*"l'ﬂ'ﬁ'J.fl remnlareed Dhres and curiig
SYRiEMS mau":r-r:l %:m’m Hirts N b

Sy
4 R 4 crring eonditions Iﬂ-r It Theude puring Lime and Sempeeratiore, st
CArINg Itmihﬁﬂ fure. ﬁ""a.

A I.H ‘|Fr,'1|:=11 tisiggn fuctar K shall be ‘Irh{k o accarding 1o the peavisians of Table AL 2.2, and
shall Lll_ '|:|. rdange with the ollowing reguirements:
TI:u heat deflection temperature (HOT) of the recommended resir shall be 200 C igher than
13t :l::ﬁlgn et pereture { Tts
Tahle A2.2  Partial dbesipn Facror &,

Designed bempermmres 70000 &,

Ti= T Li

el SN [ 1 :-."

= Ty —TW ]

= Foy— 2 I

e ] 1.8

Ii=Ta i L

e P 1] I

- “_. ,l__ -.:I“.. ,|

Minrs Froa=—Niuk linin Lemipstpprigs g =Tl nid B ol
2 The post-cunng temperamnice of the tesain shall be maimmained for at east 4 hours o the beat

leflection Temperature al the resinar at the Temperntiore recommensed Dy the resin o e torer;

+ 1



3 The conditions Rr usig ioasomom (ermperatung T shall wver the requimements of Arficle
AcZ of Appendix A of thiseode.

ALY Determinstion of application expericnce and partial design Gacior K,

Ad L The determirion of garminl design Betor K unilér application experence siill be in aeeordanes
o'

with the follawing reguiremenis; F ’
1 In the same or similar application conditiors, with more than thoee '5'&::1.}}?[ sae peeords, the
arginal desgn af the part despn Gistor K- may be wsed; :
2 If, under the rame or similar operting condifiong, & servicugec c:%l enie than three years is
o

prarntiined] andd The Timing surface af the squipment hag pagsed 1h wig andl eealsalion acconding Lo
the miethod in Section A .4 of Appendre 1o this code, the vn.l&-;ﬂ'n ﬂﬁﬂl design metor K. shall bem

accordance with the follewing requinsments, ;"r
11 The Ky valoe of the onginel design may be - "Bq‘l the roduction rate shill not be larger
thean 00, 1 -r!_,...:}
21 The valee of K. chall nor be legs th "'I:."
31 nder the same or similar appheand IB__JJLr:r:-:'!.-l the arigmal design ], value may be gsed if

the servite record is muwﬁ; hie Ingt bess then 3 venrs, and the egquipgment Tinng

surface has beon tested & d accordi nf tocthie meth Sertion A4 gl Agpend A
tiy this code, ! \

A.32  When the partial ﬂw%nﬁ tw = determined. the T g giructure consisting of the same resin
Al fihre  the curng s -::,r-qgg thedepng and podi-suring t'.:nu.ﬁulm -ﬁ,-q'lhl._ orgihal design shall headopted.

w
\;‘;ﬁ Laboratery test or n@%:rlﬂmﬂﬂl and
o q’* determination of partis factor K,
-ty
Al ] Iu: s rERISTAN T HAing s rorinm Mﬁﬁdﬂplﬁl lcae the 1esr andd verificanon specimens,

n-.i}n i ol the cormosien resistant fm '%Iﬂil:l the rezm conlenl shall meet the regprrements ol

i' this earle.

< specimen preperation for st and verilicaton aod test method shall meer the relevam
requirements of (ke cumrent notional standards GEAT 2074972 Fifre-Meiforced Plastica-Methads of
Pru.:'.fn:.l:'r'rrrx Test Plates-Poart 27 Conlacd and Spray-uf .'L-frlrr.!'.;..l'.':q:ll:;-.ar|l.1 GHOT 2857 Tend Mephpg! dor
L hemicad Hesistanee of Citass Fibre Reinjorced Vherneasetting Plustics..
Ad3  [ahorstary tesisshall be o aceordance with the following requirements .,
1 The test wemperamee shall be the design semperatore, and the emperatore Toctoston shill no
b lrger thin 27
2 The rest period may be determined throogh consalttzon, and the immersion wme =hall not be
less than 16 weéks;
3 Liguid viedia Tor the test shiil be replaced penodicallys
4 The following mnmersion methods shall be used for e test template s
D10 side of one test dpecimen <hall be imesersed in lgoid mediom , agd one stide of the ather
tesl specimen shall be exposed 1o grs phase of ligoid modiom

21The test template shall be immersed in lgool mediom,

pour B R



Add  Coupon venheaton shall be oascomdinee wirh the Giellowing cemquimesnicnls:

1  Undor eperinion condition, the coupan mey be immersed in the equipment or pipe o one side
or both sides. Short fittings mav alzo be immersed or exposed (o the opecsting snvirenment in the lorm
of adjacent pipes, bus the dimensions of the ftngs shall meel the requirements af specimen preparation

.and testing.

2 The test penad sholl net T less thas 5 months, \
AAS  The rems snd midicarors fof evaluating the corposion resistanes of I% fieATian speeimisns
shall be selected docordiog (o the provisions of Table A, 4.0 dod :r:h 2 arardanice with the

fol lovaring peguirenienis:
1  The perlormance gradmg of appeamnce ndicaton 1hﬂ].]"|\r/a?ﬁﬂuhian:.ﬁ' with thie [ollovwing
rOOLIFCTNICTS |
1 IThe colar shall be grvded Trom the nochanged 1 ﬂj.p.‘fﬂllhtmr eaalor (gradde Sy, 1o the gradusd
chemge af the volor alicr immerzian im the 'hzﬂjr color = compleiely discalored amd
ilarkened [grade 5. -
21 The gloss retention shall be ﬁm:l:d_@ .Eﬁ the-orgiaal gloss aller unmicrsien derade 00
tiv thie reante surfnce (grode Bl -

3 10pacive shall be graded fro {Eﬂhh@:‘ alter immersion [grade 0) o complelely opagoe and

fibre whitening (grade 51 g 773"
41 Tackiness dhall Be gradﬂl o impereepihle tackin _ rrersion Jgracde G0, (e the

surfuee tnekincss anfl sovable tsckiness during comning! {e B When jrrade 5 i reachod,

tize v al thi; lermﬂf 1 b rejected by this erire :%li .

E1Fibre exp w’zmrltd from never r'_ql:uﬁcl Firen . Theyshall be dnvided inta 1 o b
gmﬂh %MI e are swalling wnd l.p.tieql Wmu are exposed o small Ilisters it thie
0w res.

E-..EI,.- r bisg shiall hegin with wa H'HE‘ 3 and wroceed (o surface resin loss (geade

\ Cpesing gt fibre are hath mi:
o alone.

seter formation . the steae and distribarion of Blisters an the surface shall be graded ,

’ ﬂw s of this matenal shall be rejecied by s

starting with the sime with nngnal {grade ), to some of the duimeter of lmm o *mm
hligters fgrade 13 aradually 1o the dwmeter of more than Smmon the medum blisters
lgrade 5) When a large number of blisters lurger than Govn o deameter or cocesiomally
larger rhan 20mm o dimeter oot , the use of the mewenal shall be rejected areording 1a
this eriterion slone.

B)Cmzing shall start with no crazieg (grade 0% and be graded o no more than 3004 surface has
craged (prade 5), When theee = rraging oo the strface of more than 530 % of the matenal, the
use of the matenel shall be rejected nocordimg to this enitedion Elose.

91 rack [ormation geading shall =stzec wath no crack (grade 01 ro molt ceack Jprads 50 When
muitiple eracks lead o deep cracks and *break-ap® of the material . the use of the metesial =hall
b v jected seeording 10 this ceiterion alone.

18 Dclamimation grading shall star with no defemination (level 4, w delimination op Lo 23mm

15 levell,
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Tuhle A435  Corrasion resistunce evaluwiiion items and indicoiors

Wegkiing fnciorismple sido Wiightarz faemr Ferforrase:
liee Tnlig et
e R R [ ] Ry F TR e i
Crlie 2 2 | b
Cilneh e Al | 4 F =
Fi
CIpniity l ] )
prtity . Y
Uhrlingss i ! r, -\'1 Hi e
I¥ by exoecne i 1 T‘*’ ] [EE
Apprares .

S e T n ? a l',..-" —
Bilisees frmatie : "-’_.:} -l fiem
ianng i . ﬂ{;} - 1=
Creeck Ratmaling B gty b 1 =%

i S L i & . - ¥ ;
Ll lcrsimat gm k- 1 y T 8 -
Srulfing 'y :;}:_“1 ; i X
|5t e T ¥ '\ - e
kS Weyru oherge . .._vj_l:.g..-' "t.-. h =3

!';'|.|1.I||w1.l.'...

Fange w bimml qariloess - <L a |
¥
Mereniaoy ol e apength \ } 1 — 1
Fieni wim ol Moswozs| ]

prenerims T

T iy

2 The perlormance Er?
fuillewitng requimimensz -,

115welling d from thickness unr%qﬂ E:e‘f [grﬂﬂ? 1}t 262 memease 1 (hickness

If%%ﬂt sonll be graded [rom nu%}{ M {grede 01 to 555 weight change (grade

fin Bareol hardness shll hcﬁ%ﬁlfmm e chenge [grade 00 1w a 305 reduction in
o ey {grade 50

3 I'T' el loginthenic diagram of fesural strength amd Qexural modulas shail be osed o the
eveluntion of mechaneal properties and shull be in sceordance with 1I:e'f-::|ilinwing PELULITETTIEES »

1) The retention of Dexora? srenpth pnd Oesiral modulus sbill correspord o e loganithim ol
trie gnd shell be determened by progressive approximation of the setention of less than S5
ar by limssr extrapolaion e the rereston ol GO

21The tezt shell be graded from no change in the reteniion rate tgrade )50 S0 molenliom rale
after 10 years (grade 10}

31When the refative Ume ol Hexurel strength or Bexural modulus-at the 5005 rewenlion pomt 1s
bess then 10 years, the uee of the matorial shell be rejeeted aceosding toahis enitecion alone.

4 Corrosion resistance evebmaticon shall bean scoordance with the followmg requrenieis:

11 The same mmersion test method and corrosien resistaneo eveluation scele shell beused ;

21 There must Be no lek of evalaartion mdex ol mechamcal performance ;

31Within the seope of the evelnation index. the fmal corrosion resstance evalugtion store shal!
e obinimed by ndivplying the perlormasice moing seores al dach ndex by the weighiing
factors of the corresponding indexes and adding them together;

e L i



41W irhan the seeape cf the seleeted eviilsion mdex dbe maximnm (worst) séome of the perforinhes
eiting of each index shall be muhiplicd by the weéghnng fGcfor of the corresponding index. and
e i 15l seere shall then be chiaineds
ETWhen the Tnal assessment gcore 15 less than S0% of the meximum total scare, the material
shall e used,
Adb The partial design Tacior K, skall be set geeording to the provisions of Ta
Tahle Adof Partlal design factor K

F
Petprittag ol grile seare belal adne |10 15T

= \7a
W
a4l F e TRLE
& | |

il id
= Threyitabde Tor o
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Appendix B Corrosion medium classification

Tuble I Corrosien medinm classificoiion

F

&

Adislinm Emh_'u-"' \i

1 S 1]
o Alkatine meecpmnie nmiterd A lkaline Inergsme ol v g sills & Avtul crganne inslie "; =
—

Ammninm Hedreside o [ Puzelic id n \ V
Cukebum Eydensiilie, g Feurzw h-{(".';‘!"-q
Hyelrarme T s o) q."’.-'ld ‘5
P esmnmnmn |1:|l||r||u:i:‘|-| iy v Srul

Fodinm ARimmeleone

Suabinik Hypdnesnli i) "'5

l-l Kz Palyelyenlvibei

Urncinzg alkaize innranic bydrlyzing stz A

.-".,_. Pyt Salbiooanes

‘
£ pleiui ||I&|,!¢i1h|rlll:,|t:l'|15-: ariive Chlisehnd ﬁ 5 .

S R R ST TTTTT I RN Co e

Chlarmietee L

Sliey] Seaphiowl Podg v olothisr

R S N

Smliuin Hypwahlovite g (165 0 artive {Zhl‘%r

Al fal Rt 3k

¥,
A cil oy mutterd AvaS inorgroas o ..jw

Mlevlal Eiker

Huvaiiahlore el !

EL L R .l'l.

A Salphie

- *yj

Farunid Ul il]u,|l.lip~I 1&

Ferrie1! |¢..¢ﬁﬁf\fﬁll :

-\ﬂll:k':'- li‘
:ﬁlll.:fl.l.lllll fani F‘h-'l'l-l.ymﬂﬂlulr

2T '}
_T’_;?'* "‘u -

LY

Clojacne willvaciil

4

= Alfihatse.
ul

et el

Flh':r._ i
'|.I||||$'.1.|.I| ey ileg g send

Uyl intane

Chrsimie Aenl

Nk el &

Fithaeil,an

Lbniil mag i ends

Tershle l'|r "'.l.'l i

ITaeet nrqlln'l"rnlxulr

Alkalime vepme maners

Na TETT A aebis from B lesediomine Telrsacekiz

Ifraassiom Peananganane

WoW-Timisihy | Aniline

s

ALl L niline

& i r e ng

s Whisn usasg mos diir ol alsssis 1T, 7 oand, vxelic acid, the comriislion resisiom beer sned b demthens Rhes o cichion fibe




Appendix C  Horizontal vessel design

Ca Gencral requirements

.-"'" r
C.1.1 Horeontal vessel desipn shall ine lude ealeolstion of ry]in:lrr,numh{ﬁm\k rociural form.
sanledbe sirrassgement and selection of sadille seppurn angle. l," =
C. L2 Horeontal vessel saddiee (Figure . 1.2) shall Be {I:Eig:lr:lﬂ%i:'aq:c&'junuu with the following
P LI ETRE S ; -

1 The support angle of saddles should tH.' 1807, and 5'%'-@“:?&;@3' L2,

2  The distenée hepween the center line of sidil n'hd;!;ﬂhb}lgt'ﬂl line el head shoold net be
grealer than 0.5 tanes ol the erimder mdias and 0.2 1i.rﬁ:a: : Magt:t[ dhistagse of head, The distenee
between any oo saddlessaall nog be greater than ﬂFE e the evlinder dismeter,

3 The shape of saddles shall he consise i'[JI

¥ :
h%hﬁmpf ol harisnntal vissel
4 The vesselshall be aole to move e ﬂ?ﬁhﬂ:’ilﬂd&tﬂ] diveerion.

|

[ 4

8§ The buifer layer bepseen sadid] a:tn’tt\taal dler ghaall be made of robber sheer or otfer low elpsie

modulus materials with smmimuem 1 Bl G mmm. ;
N o "
: AN '

s NNZ
- A

4

.-' . : F F
e o
_‘l . et
I 3

\ . Faure U212 Horizoanial vesscl saddie
' f L=l ming rmg 2 —Sadille angder d=Coecm e pgil sadbe =i side anglo 5=5S1ec gl sk

2.2 Caleulation of horizontal vesscls

C.20 The ealealgion of the longnodinal hesding moment of the eylinder shall be m secordance wita
the Tollosmg roqurerienis,

1 The vessel supported on the saddle may e simplified a5 a8 steaght heam. When the vessal 13
subrorted 19 dead weight. matenal sepht, sdditionnl lond and liguid colomm pressure, the bending
meanent porerhtcd an the vessel head shall b caleelated ,

2 The Mexural momen: M al the suppast ol horzontal weseels suoparted by dooble saddles
(Figure CO2.1-10 and Moot mid span (Figure U0201-20 shall be calcolated acrarding to the dollowing

fnrmulas respectively
& o
| B ) |
¥ ! r ¥
i

o

=

Fagini e €3 01 Morzonta] wsee] sugaindd by dunlile sadilss



wb
r
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,,_ 2 :
MeE [ P v
o .I,ﬁll

II‘ |

' ; | | |

i -2 i L
= |
5 e : e -f'

S
lra ) B oed sodelbe pegction of hereiniul veesal \ v

™| L &@-‘!
3 | | r: | .‘c)
%E%l‘ﬂﬁ I-J' f ;I.J‘ *.J‘ L “ /@—Hj

w g L)
w { ¢ | Blaimnear I’dg/'" J
m -2 agriin nrﬂﬁ:ﬂdimﬂ:*@mIFeu;-'lindr.rd'mmJ.-'.
(]

—Saldlervmet oy

ﬁ Te=Hpudr el el el mg o8 Vs '
: S—Unifamialy go i unic knprh w
-F '\ i H.&A]
N

o o B 4 O G T
\ M= MRS H =2t = s W
! e B 1 A .
M [:.' b5~ 2At -~ 4L4 T] (C.21-2)
-
o % (C.2.1-3)
I:I-?

where
A —Flesaread canemt a8 (he support ol horipome] vesaels (N = momsthe valueshall ben secordanee
with thowe spovified in Table U2 1
Mo—Flexiral mamment (= mim Cat mid span;
we—Uniformy distobuted load per anit length {5 mm b
Fr—Avemge dismetes of vessul tmm
fe—Cyrved airface depthof head Imind;
A—Thistanee fepm the center fime o saddle bortom (o the tengent line ¢l head {mm);
L—Tristance between tangent Tines of o heds mm
W —Renaetion (N) of each sedéle.

LR |



Tabke C 2.0 Axinl bending moment M ol cylinder a1 snddie

Hentl tepe Valuk ol
Fim Lra'.l,u:llu-n A L Ly |
et bk weqedy L0200 Bl dierns i tieesnien cnges winn A4 i dd =

Eneebinil «Baptical learl Jlengiy o gl Sl ks s 20 10wl 24010 1100 ’ F o=
rlrllllil[.'."l'!rl,.ll'!lh!| F i

Moo s Teom e seeion oo ne seinaeal praviteed e oo hesl miy ba g ozing |I |r T Irr i e Cha hsal fr=al]

fewl b mealerie” i e hearl may be eslulmed isgeilier approotmeels ad scibg m II|| [t [ {he rewls
€22  Cylisder asiial elemment loml valeulaion shall be in Hchwtlclﬁtq 1.I -~ qulrlg PP L
1 The axeal ot leawds on the: mod secton of 1he -:.!.rlrry,iﬂr "\.}E enleubied aeeording oy the

follewing formulas:
Wcuﬂmg torshe loliowing formula:

Fidt the highest point, the sxel wnt load shall
HO (0,221

%
= J""JTCE‘ =y

2IAL the lowest pomnt . the aximl unit Jogd a!i-.h{'?tlmmt::d aceording to the following lormuli .
Al

g 1%“‘:”_ : : 292
""C*r&q 4 D el

F:,-
Fat poant of the mul aee L lindlery

the losredtpoim ol the midg i'L' cylinder;

where
g xial unit Jesd TN mn
& —Axialonit [oed l"'d /
fi—Pressnreal | |[.\ vaglorg plus ndiditiongl ;-n;q:mrn'rr ||.'=|T|nnq (M P4l

IWhen the ‘? e cxhnder s sulvpctes
mmap&;ﬂu shalt be eafculeted ave m@
valeulated seconding fo the [nllewing formulas:

Mﬁ'ﬁlﬂl vt b s rhie highest o [ ehe sectiion shall be caboalzrad accarding 1o the
\ ireg Ermmmulas

i 4M,
o 1 Ko 1

2iThe waxial oot lead ol The lowest poinl ol e seciioh shall be ealealaerd] secorduig o the

1 I'ﬂt’r’lpl‘.-::ﬂ:-'ﬂ'-L Foud , Uhe masmmun sl il

fevant, reguirements of Article. 533 of

(>.2.2:3)

following formulaz
=B e ek
W hyeres
i r—Axial unit foad AL the highest point of sadd be {5 ‘mm g
if ek umit Tesd &t the lowest pam) o gsddle TN mm s
B 4 meffivient, valaes shall be tikenin saecondance with Tahle C_ 202,
3 Tl cheeking of eylimdrical axial unitaball be in accordange with the lolbowing reguirements:
TiAn ke pud secvion of the cylinder, the ealvulaticn shall be made aceording 1o Fommuala (0. 2.2-15
and Formuli (C.2:2-25and the fnllowing lormln shall be satistied:
VB e Lt B $0.2.2.5x)

+ 3



Table C22  Coelficient &K,

(ST ] il Wi ANl #7) N K
A il seinfueced by o head or sl ening vk e A58V
§ G e, ' 15 1 ' i
ari |.'_'|'|i||||n| il e Innc e e gr the rEr:I'.III' b
vy |3-.:|-:'_-k i lad
i ——— H ™ -
o 1] 'I?El_ ﬁ (LH-HE
¥ Ewvhiders niii r|ri1||:r\{|l||||jl lipmibm vie-s gl T nivps e A "
i b LE2TH
dRGLarid wl s rgin fareen ool Sings on (ke il plime
iHE ‘lh‘ \ |! ; ! [
¥
B N ST nEm (BT

2iThe seddle plane shall be ealculated by I"'urmIJ'.B!/j:}. MFﬂrmua B 28 and the

ladlnwing frormula shinll be satialied
max | :,rL (0.2 2-5h)
A\ Thie axinl instahslity check of the mia ml: cl.lJ.m.rJE'r shall satsbr the fmllswirg lormels;

- ‘\?: "LL-'.E..EE-EC]
whore \% .\i
| g |=Tle alloweshle axial nnﬂ-wm I ef the minatess
[}

i o — I'e misximum axigl
F—The hn:i[mg fn- i
i.— T hepamprt

C.22  The saleal:

reey uin:u:lti'.Ls:-f,a’} "

1 The%a ﬁf exlinders shall be clkee
8.3 of 'Fm shiell be i sccondanee w‘ig
%W‘h‘n pressure fead 15 20m0 o7 Neget
" Iection ol the e hovdder ahiadl e calinlpmed socording e Faremala (0,8 2-11

2:When the pressure lood i5 zeto or negative, the maximum ¢ompression anid load on the saddic

11 sgiomylond obovlimder (N,

Pﬂ v ke lection invacrardance ¥ 0&: ekt 3.8 nl thns eodeg
b Load N “mm ) of the axih) heoyiinder.
|Ii|-; ation of evhinder nnit‘m& |.'|JI|| e bn eecordanee with the follawing

cofennee with the relevant peoviaions of A micle

T rEglrements .

Jthe masmam eompeessicn anit lead of the middic

plimeshall e ealenistad acearding 1a Formuola (C.2.2-3),
3 Uhe maximem axal unit compression load o, of the contoner shall be caleulated in preordance
with the relevam provisions of Anicle 5.3.3 of this code,
41T he eriterion shall 2atisiv the followmg formuola:
% P (241
where
g—Lylindes axial unit losd (N/mm i, the larger vahee in the ealeulslion pesulis of Farmula (0. 2.2-1)
atred Foremnla (C.2,2-3) shall be talen.,
SWhen subjected 1o pegative pressure, the followng formula shall be satishod ander the
eembined aetion of sxinl lomd and racial load
13 L
(“‘}‘ F] " (‘”':F) =1 (.23

F
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wihniri
p—ritical buckling préessure of cylinder (MPa), shall be determined in wecordnnee with Arvicie
5.3 Jalthis codes

p—Nepative pressure (VPR

2 When the thicknessal the vesse can not mesr the requicements of Forfinlg (0. 2,310 and
Formula (0,2 3-2), silfenmg mngs shall be sl sear the saddle, and ldrger valuet #%nd K. shall b
arlerter srenrding to Table ©02.2 then calenlntion and cheek shall he r:a;ﬂ'im mLI';?;‘qu.

3 When two longiudingd - stiffeners parallel o the @l length N ntainer are used, the
stiffeners shall be lncared a1 the top of the comtaner  and the 5wllyﬁﬂuam:in1nﬁ the dipmeter of
the eyliticder. The siiffeners shall form s whole with the cortanes s ,ﬁfﬁ.l'm:-[ Bl urler external loads,
C.24  The tangential shear Toree distribution of the cy%ﬁﬁd by dauble saddies mov be
derermined acconding 1o Figuee T, 2,142 of thiz code, an ﬂsﬁﬁ‘fﬂw e of the culinder supported by

multiple seddles mey be célesiated dareoniing 1o h of canfmoms. bheam analyas, The

eafculEion ol the rangrminl aheer Tofee ol & i

TG UIECITICELS A

Aball e W oscchsilates with the nllawing

1 The maximuem shear foree of thedo He struetuee nt the saddle section (Figone O 20-2

shall be calculated accarding 1o the [o : 1 THI‘I lais
ATy w {L—24)
s/ 14
O
] , : .-__r ,.-
- T

[ Bt SN

y Iﬁu}gulm el ot of ey hied .
2 The shear striss’ o seddle are shell be Ln%&ug;gh rreding to the falinwing fnrmulas
*.r’f’ r .3‘;5.?_:_4 .
f&'} R AT (CL24-2]
r \ N Lhe

-
w]-rﬁnﬂ'f \r‘
T a—adaxrmuomn angential shear strozs i M Pa) of cylinder;
i—T hickneds of eyHmiler {niml;
F—CaeMieeent, values shall be ko moaccordance sath Table 0.2 4.
Tabde €24 Ciefficient K,

. Sucklle wrp oy
Comgliing
aiigle ) Al AsErg
(- 1] 171 |1
[d= i 14 1
Cylindoewithout s fleearg ving o with
B ' e (R S
airllinmg sing pear waitiby
RS (LK ] (T
F e [
| [ ] R
L Cwlmdersowith wifining rines an the saddle
I . Bt Lo e (R g
silkitii

.25 Checking the maximury tgngential shear stress ol evliadeeal laminates shall satsty the following
Torriiila;
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T 1) (C.2.5-1)

whiere

[ri—Allowihic shear siress [MPaiof cylindrical faminates, miy be caloulated peconding w Formida
(4. 3. 8-4 s f this code.
2.6 The shear stabibity cheek of the sylinder shall sanzie the Bllowing formulas 2

r
f (2011

2 4 i8 | ""«-.‘_-.--.
£ =181%{EI® E.) "'x[ﬂ] }(élw (.22

ol &) YN i
T=kyx TM \_""" (. 2.6-51

=

where
r—LU nitical instabilivy shear stress (M Pal of "}rllndr_r )ﬂ’
r—Maximurshesr giress (MPad o the eross -u-p dricpl sacddles
K= imrurn ferenial hendimg modulus IVTPE) IrH
E,—Awial tensile modulos (M Pa ol Tani s ‘\

LT hee dhistance between am]:l]uﬂrszm% 5 [l
#,—The funetion ol exlinder 1 l'i;._lwn e load is tensile load,
cotmpressive load .8 takes 100 %? A
CoET  When AZ=004 and 1 ig nos Z8Hening ring-on the acdile soe . .
althe crreomilerentiol IJr.Ll‘ lexa atll bes i sceordanee with the qf o0 w8 8 LR

1 The maximum micpntial unit load af o EI"LFEH'F may oceny &t the [owest point of

ihe ehineler al the <':>ﬂ: e spldle aned the sress -11,’9{:4;[ :l'u sachille. The magwrm pnil fead of
the leverest leﬂi ﬁfﬁm '1'iI'I'L-E|E'F al the Lmqﬁ-ml\ dlr shall be ealcolsted according o the
i H-"

feilleswing lﬁn\l&i'}
'.-.'I'u:'r:\ \

te— The maximum errcomferential cnit load (N/mm) at the lowess point of the exlinder ut the

L, takes 1.5 whin the laeid =

nlewdaticny and vorificarion

T (21D
I

eadille erogs geetion:
Oy —Acael sadih of zaddic fmmd;
K —{nefficient, values shall be taken in accordance with Tahle C, 2.7. When the saddle and

eonptaoner are ogidly fixed, K. may e selected according o ]In Feopwhen the saddle and

eontaner can slide hovizontaly K may he selegted sceordaig to 3K, or et date
Tuhle €27 Cocfficient K.

Fabl - werrpeame |l #1467 1l L3R 150 [{TH] L4

i AT TH LiTd i i

2 The maxisiim value gy of the clecuinferential unit loatl eateulared by Formala (O 2.7-1) for o
eylinder without stiffening rings #hell be in sceordance with the compression stebility stipulated n
Arzele 5.3.5 of this code and shall sanishy the follewing formula;

B ook = el (C.2.3-2)



wihniri

[ sl —Aleweable circum feramtial unit logd (5 mm? for laminated plates.
C.28  The calcalutsion af the load m the saddle hont of the cylitder withot stiffiering ring or the
evhinder strengthiened by the head shall be in accardince with the followme reguisements -

1 The maximum bending moment M, ar the saddle ham shall be caleulsgfd geeording ro the
folleparing fornsulas /\
. n s . y
|‘|-'T||=f'||.-}‘-' “‘r -E q"w t{-u&-‘ﬂ"ll
where

My —The maxiroam Beoding momment C4=ondag the ua:iclh.{};%mtknﬂw il Suilfening

ringar ke eylinder strengthesied by the head:

F—Cnolhicrent values =hall be'taken s nbmfdurme: /ﬂj\{h

Tohle C.28
oA *-q 1&,,::: '
i 1 158 Ly 14E 10
5
=05 oL a2, | N o ool G|
LA
=10 01 o 104 Jg H‘W [ERAE 7 Eil (R =] [RLLE Bl

i

=y
e Wb B3 I| o W, T mt%%}l by Immr'r.m'rrluumr chevh u:r.'l.nhlr.
2 The handing eomp o e ferentl uni l..md &&Mﬂtlmﬂﬂ accordng 1w the

fulferwormg oredis,
W hen Ll

-_|"‘-i|

%)
i lective width (F |g'un.%,.!2 - f_? it shall ke calculated according

&N ANt

Fagrred™: 28 Eilvctiwe widih L; of vessel sibjeeied in bending mement Al

T '“'P‘:; :F' (0.282)
2When L="401) and elfective widith L = L2, it shall he calcolated acconding to the fallawing
(e s FEHIES
o = w (0.2 8-5)
3 Comypressve londs el the saddie hom shall be caleslved aveordmg o the fallowmg fermula;

4 The muximum eeewmierental comprossional univ foad g the sadidle hom shall be esleulaed

acconlimg Lo the Toliowing Inmrulas;

1:'When ,Jll__; =4 st ahall he ealedlated acconding to the fallowing formula:
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— Wi B W .
L 4}{[;" F H'J!' ] 2 4 Hq-:“: : ':{-.Enzg'ﬁj
:I}Wh;m =< 4 shall be enleulmed according to the falivwing formula:

W R
4x(f 4wy Rt

where
ar—Wiamum circumTerential ot compressonel locd [N mmiat 1

withaut stiffening ning art5e eylinder strengthencd by the bead, i ‘z
¥ g 1 The gaddle hom caleulared by Foarmold (C.2.8-5] & ulaf”. 2

following lormula,
ik | gl % (CRET)

AN
_N‘?‘

rm el the exlinder

BoAit shall sanisly the

& S

!ji&-ﬁ



Appendix D Flange design

D1 Generul reguirements

DLl The safery factor Koof e reindorced plasties Tanpge shall be &
D.1.2  Theswelbolt matena! used for Thre cemforced pladue flange:
althe current national smandasd GB 150.2 Pressire Vessel-Part 2o\
D.1.3  The steel meterial in loose Tanges shall meer the rutﬁfanl
stanilazd (1 1502 Presnee Vessedi-Part 7 Malerials, "/ﬁh

0.2 Flange tﬂlc
.21 Fitire remlorced plasties Nanges rhafﬁjl Xu itepral Horpes and lonse langes (Fyare

125 The des:gn shall be inpecordsncs wi
-;Em"ty,_ﬂ ) ipesition a ) =hall net beless than 4 nmes the Thnge

thickrness (d.7; 7 /
2 Tapered steacture (Figuoe ];“’2 1 (HEsition b shoild bi fmflampe Lo Brrandin

3 The fbre chopped i{;’;}ﬁimm Fwith & mass of 1! g-kgu"nr pu.r
i1 i)

overlay {Figuree 112,11
4 The flenge
the cylinderar hraec‘h

ments ol the evrrent nationnl

g IEL|E1 TeTchts

1 Flenge compensation kgt

| b precier thin Ifd‘..-'%]._ﬁ;m it Lmﬁﬁ FHe mm the lengly direetion of

ng with minimum Ihil'hnrw‘%ﬁ ur steel washer zhouhl be designed anhie
iy

F

Liack el I.T!I:Wi .

—%@' hatll st b Jess thin S .
‘ﬁe cerance between the outer dimmeoter of the loose Nenge and the mnerdinmeter of the steel

Dange (Figise 13211 pasiticn o) shall not be geearer than 3mm,
(LT

() gepral fleage [ | Lewee Tanps

Figare FHZ0 Filme rembforoec plasiie Hmgies

=T hndder e brangha PhacRivssd s
D:2.2  The foad pogition distrlution of the integral Tange may be datermined by Fagure DU22-1, 4ndd
that &f the kaise Mange may b determined by Figore [3E22-2,
+ i -



A I'
e

Fignee 122 & E— Ia=eribation of T |n|::-|zu.'| ﬂlln',-;-r
F—Siorigas .L'd:-.'r

Figare 19228 Leose Ténge lear locsmon disisibicnm
==l Iln.:ap-_i S—F Luiipit

I3 Integral Mange design

D31 The design and calestaton of mregral flange under ead (Figure 1.2.2-10 may be carned out m

dconmlimice with the relevaril reruiremenls of he current fstional stiondand GH 1503 P'rmnigrr Vistpla

Pare 3y Pesian,

D32 Flunge thickiess shall be ealenliied according 1o the follawing emulbas,
I OBRELRTLXK

&pe | (521
.|I| Finy A {ﬂ = .Ul =R I!ih}
ey = E—J 522
i

where
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& Eifevtve thickness ol Tange ok

Fy—Aaxial foree TN renuined 1o balance the moment prodeced by &), amd F{oon the ooter side of the
centmal pircleal holr loadson Tenges;

L. —Hadial diztance (mm! Form the divmeter of the center cirele of the balt lagd E.L't.inp[ an the lenge
to the et pasition af

K—Desrpn factor.shall take 8;
a0y s—L T nirate jensile steength (M Pa af single laver of e chopped alrw?;:[ n
EF—Unin tensile #irénpth of sngle layesof Glee short-cut raw fce G2t o b e s

{,—Thickness ofthe single laver of fibm shor-cut rew fibre fely ] l?'ﬁ:\ [mm f g/ mTh
Fa—Uhter diameter of gasket or Tlanpe whoever the smaller v 'J i I.ar' Labossi [ty
w—mumber af bales; .

¥

of Bt hole dhameter fmm),

}’WM in accordenoe with Table DoEs and

.33 The basie paramelers of megral Ganges ma -ﬁIL

ahall be in seeordanse with the following reqisrements %, 3
1 The allawable stram-af siegle layer o I;-ﬂ‘l..:-_;c strine munt shall sat be less than 0.#5%4;
2 Nonewosven rahber pads or highe-eomtem fibed robber synthetic peds wirh Shaw hordniss of
ol —a5 shall be vwzed Tor gasketsg a \%J
3 Gesketchamciensic mtl’f_,_i i shall bo L0.and v shall be |
Tahle

r#uﬁun bl (s L0000 F neriicn siae ) U%]00

i ), ¥

Hrasth - HH,— - :

L TTLLER O EE T ¥ T | Heds peiio
T | Holtmale | Sumlse ; "‘L T ikt Bl
] Al | “ el ki Mymbero|
i - lampier | illwili = s ler wasi it
inum di i ] ametsEr | dimes; fely binles d
Mt ‘h Ham el )1‘& ¥ Ll tem
""';,-"l,!- fmii ¥ 4 ﬁ.. ILLE i
3 }"E( - /
’ b ¢ r p ,_-_ﬁ‘;h‘ J
Ll -] "‘* ] ot H | 18 .-l.f"’t. 14 11% .1 E i Mla
T L = 1
Ty ¢ 1.-1' LE5 A5.0 1% L (R [[4A] i i Wil
W "i,,* ] i WA i s 514 1% 115 in 4 64
S 28 I L& 107 14 | LU W BN 187 135 1] ! ML
||
45 £ |78 T E 15 ¥ A6 155 [E id [ Mild
ari & | po W 15 i W Wi i 1) [ WAL
1 2% TH (T 1% -] LY i (M) 1= [ Mo
55 A& 2h5h f S Lk # AL 0 10 i " M3
P A ad | A1 b B ok H A 255 2450 =2 il BTN
iy a5 | ¢ ) o BB B L ] R L = i} A
B 1} 5 S e 2k 12 e K] a7l o 23 K24
Sl =1 £Hn 42l H sh 132 M Hi JKI =g iy Mis
1] M | Gah 472 i 12 M2 L e = L M2
1L BT

Jiay 55 s e e &1 |4 e ol b e 1 ey
Sy ] i AT 13 L b ] 8h o i M
ELE A Tan S A% ik {80 AT B 6 I [T
i h -1l R 1] a5 i 7K ¥ H] a0 ic = [ AR




Tahle I8.3.3{ contimued|

M imeg e et Ul B30 Uonpect ion slecd PYL
L=zl T 1
Flioge | Hanpe | Holtseati ) Floisger. | Hosd gvnim
diimuter . Lol hale | Mamber Ml b | Ll
tackmess | e Crrly el i vl Tinrdwris
i | vimeeler | oal ligh - sy g
. tmml | dlameier | dlanile ! speciliention dinmeier | dlamens Bt fisslies
HITLEH] ‘=l fale= iz Lo
L I 1 it Imimi . Ir
e 1T "*‘\&'\
Tia ah AT Bl fi WA L L ERE L HAY -EIZ- 1 = S B]
LT ] hil Ll Sn iy 2H Miu Palh 'I#l 2d R
oLl i BT RS H 5 LT 11j - ’.!&'Ia.'ll '!.r L L Lt
Tl | sl [BLE R i i Wl lzﬁh‘: _,'1? L] 1 L HT

D34 The design amd calculation of mmegral fienges 2
13.3.3 and Arvcle 10.3.2 of this -::::-g.]r '-'n"h'::l‘l- 1I-u:'|.' dr} A0

pitirements ol Aricle T3 2 ar exceel

_}E&:Iﬁ\‘fﬁh the requirements af Amicle

r"":-
4 [I:I.pl u"ﬂ@« flange
Ddd  The design and caleakaion of g.'-l.-:lnw i accoedancs with the followng fetpuirements:

1 The characterstic puarampls

E-th'}'ln the commanly %Ed&?;?& shull meel the relevant

wet 33 estgn of the ntmational smandard GH 150,38
Pressure Viesseli-Pari 3 f-"‘ﬂrr N

2 Tha effective u-uhn.gﬂl}:.h il gaskots shall b Eﬂjfum%‘uﬁ'm i 10 thie fallowing farmilas

10 the im0l 1 ![il.p‘fhll shiadl Be valoulnied geo the Tullewity Tormulas:

DAL
% 7‘?'} I)‘.‘) (1.4.1-2]
o __\ - ) (14 15

i. Faperating, it shall be caleulsted scchding o the Iollawing formuila
1 4" 5 (414

whire
Cr — Trindierer of thi centereirehe med af the Tond :u'fiuagﬂm (hie Tlaimpess
by —lnner diameter imm) ef the loese Hange at the contact paint-with the flange:
b —Hasie =ealing width {mm b of the pre-tightened gaskes:
— ffective sealing width {mm ) of the pre-tightened paskels

requirements of (RH 1503 .Fr’r"i.ﬂﬁ.l‘"r

i —Etlectve sealing width immd of gasker inaperation sesteovalue shall he 3
3 The diamoter of the center errele of Vhe gaskel compression Toad shall be ealeulated aceonding 1o
the follawing formuka
B v 3 = B 415
where
D Diameter ol the center circle al dcton Dmm b af the gasket compression laad &y,
4 The minmmum compression foad eequircd for gaskets shall be caleolated recording 1o the
follvwing foemulas;

1ln thecase of pro-tghiness, it shell be caleslated according to the Iollewing formola
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Fi =M xRy (0.4, 18]
2:W hen opersting. it shall be calcuisted seconding 1o the following formuia:
Fio <588 ¥ DL X 5w hY [T2:4.1-7)
wher
Fl=Mmimam gesker compression Lo 15 regquired mprestightening states
s—liasket spectiic pressune (Mol shall be caloulated according 1o the rele rementsof the
eurrent matmnal standacd GH L5603 Prewere Viessefe-Pare :'izi'}ﬂ-{gniﬂ"
Bl —Mimimom gasket compression load (N rogueed Tor aperation sia
Ji—tamsket corflicients, shedl be inaceasdance-with the rﬂpmw TR 1] fu. o the cucsent netional
stundard GBAG0S Presnre Vessed-Pare Sl e _ ___‘ -
f—Flenge desigh preasaee (M Pal,
4.2 The desigriand calevbation of Balis shall Be inacea Ei'r %h the felbaseing requirdneentsz;

1 The arrangeracnt af the botis shall meet th,.. i T-. ol the relevant requirements of the
furrer T ntivdial stendind B LS0E Pressare Ve
2 Eol lbad shall be calculated aceords

1iIn case ol prestighteness, o shall B8 according torhe following formula -
oK N MW=F (D42-1)
vl avcarding to the fullow; i
F'=B B & X p p [E4.2-2)

‘/]/ Fu=0,785x [F (1.4:.2-3)
'_;Qr‘ Fi F.:% [[.4.2-41
%ﬂ\ i | e o R Lﬁ%\ ?i-L" [P.0.2-5)

“Llesigh,

wing [ormulas

2Wlin sperating. it shall h

[[h.4.2-8)

) 4 AT
.-’\. y (Ta4.2

W (F2.4.2-8)

[lh.4.2-0)

(P4, 2=100)
where
F—Total axial foree TN ) cansed by imemal predsure;
Fi—Infference between the totalaxial force ' ceused by tbre internal pressure and the nxial foree
cansrd by the intemal preasure acting onthe moer diamieter section of the (ange DN,
Frp=—Axil free TN iefing on the maer difmeter sécios ol the Tange caused Ty the mtemml pressure;
[ —Inner flange dismeter {mm i
i, = E Mective thackness ol the ol o s
fop—Rndial distanee dpumd octing «n the centereirche dhameter of the bolr load on the enge wthe F
actinm et gure T 220
L —Redial distance immt acting on the conter cirele diameterof the boll load on the lange to the #5
action (it iF igure [1,2.2-2);
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Ly Theradial digstence (ool denng ethe center Srcle dismeter ol the hall Tead s ihe Dange e the
Fp netion point {Figure D202-2)
3 Boh aren caleulating shell be in accontance with the following requirements:

Lin cose af pre-tighteness, it shall be calealated according to the following formula:

W, i ;
' P (Bad2-11)
I_ T | ]
21W hen operating, it shall be ealeulsted ceording to the ollowng formul e
At iTh4,2:12)
"Il \17‘ i
1;.-%
where . .
A —Minimutn el hell cross-sectiongl area (um’ ) reqiirgd in irliening s1ate;

Ap—Rlmmum tedil bolt cross-Sectanil wrea (ram’ e 1 aperaling sinte;
Ay —T ol frnss-sectional areaal the Bodcacndly uﬂi-

A, —Tolal eruss=secional areio[the bult requan

W Mimmom holl load 1N) r'rquir::d_@ﬁ#
[& ]i—Allowable stross (MPal nf 1]1:' gl erial a1 room temperatiee, value shall meat the
requaremients o the ourren st

ard L3131 50 2 ey Sagielty-PPurr 2o Marerials;
[@ ] —Allewabile aress (M Pal o eriireeinl A the des abgtuie. valie ahall meet the

reguirements of lhti tnat el stendard G 50,2 f‘_;i.'r.'n'.'ié Asels-Part 2iMuterizelds,

3T he required balla shall ke a larpe vilpem ﬁir |
. Ay shall not be less Em&m '] aren A,

4V he nooeal
apipinn. =hall b Llﬂlmlir rely ler thisad thameter and minomim

81 The mipm
:Hu.mlﬁ" of nm 1r1m|r:|1.'-d pirt.and shall akaghd B vaie,
n4.3 Ths % cabgalation trE'ﬂmgabﬂ% ordanice with the [ollewing reqiirementa:
w{‘r g torgue shill be ra]m]uitﬂk_ mg e the fallowing formula .

M. =Fa ¥y (L3421

.
i E

where
M —F lange design torgue {N-mm ).
2 The firnge thickness shall be caleulated aceonding o the dlowing formualay
[BXF X LuX K
ﬁ.' [ RV e I!'-':|

&= (134 2-2]

3 The shear steess caleulation of the stub flange alall be o secordance with the ollowing
TECUIrEmenis:
1The shear load in the pre-tightening state shall he ealeolated acearding to the Iollowang

forrmnliy

W= ﬂ:—-‘l' [al, [24.3-3)

where
W Bieel fnose Mange sheqe lad (M)
2} [he shear load under cpesatng state shall be calealated acconhing te the Blowing femmuola:
W=, 11.4.3-4)
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T he shedir iz shadl e caleslied wesordiig o the following Tk
A =3 1dx B, %8 (1.4.3-51
where
A —Shedr arca of the [lanpe dise imo ),
47T he ahesr stress iy the pre-tightening sinte ened the opeisting sate Bhall be ealeulaed
avcording 1o he followmng formula: &

fe=p ! (13:4.35)
whire \ V
r—Shearsiress IV Pelof the lnminate. V?;X_q
BT b design temmpernture, the zhear siress i lh:gm-—lw st and the operiting #hate
shall sansfy the fllowing formoala;
% .4.3-T)
where
[ 7 ]—Allowable shear stress (W Pajel ”w.l ay be caloulned aceording to the Formuls
(43 B4 b this eile.
D44 The desygn and calcukinon Lll{tu ﬂau;ea shzzl be i peeordence with the follosr g
PR UIRETTIRT LR T
1 When the steel loose I]ru'.lr;:L cle mng, 115 thicknes m giccordanee with thie

tolewant provisicns of the rui tond] standsrd G5 1503 Pregs i=Paee vl
2 Whan the HH‘N‘ liase Mavge ihickneks hhéyfm:l ted gecdrding 1o the Tollawing

S 1{{) \\i\ Lg 4.4

whese
sie paenmeters af loose Manges may be selecied it aceondanes with Table Ty 4.5 and shall

sten! lnose Tlange (1T i ¢
oose {lange thickness il

el Ih:I.' fflowing regiremenits,
1 The allowablz strain of the (e chopped strand mat lamina sballnot be less than 0,253
2 The pasket-shell be p non-woven mbber matl or ¢ fitsre syithetic rubiber mat with a Shiore
hardness ol —6T
3 The pasker charaerensis coeficient s shall be T.0an0 v shall b 4,
Tahle 4.2 Bucde porameters of lanse Manges (mam )

Pinani n et Loest Fange
PR Chaerliniior s 150 Chiterdlinrsner FACID | Thicknras
IRELEH LT
o - —s —
L — — =
Al - . =
il fIRE 17 L
B
i 18] LET 5
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Tahle IrA5] conlimaed |

Lipann o jier L Comge
RIRS 1 herdinniriier Clags 153 Clipwr {lommtor H¥ | TRk
18 LAY 1az 3.4
1 172 144 . " -
125 154 jug ; K 5
Ll L ] e o lx ]

i
21 T 2738 } am
! Enh Hul A |
2 L

HIH b 1= .% T as
- s = 2 e - ——

= 3 [

A% J4F - d:.‘ﬂ hﬁ) i)

T EE ) ":-*tﬂl ’ L
i a8 L7} “E’\ I ‘“\ﬁm | A

Fuit 5 1:3;\:3 i 11

il L= HIR] AL

- P
FiH 0y ‘\i _ i1 1
Hili y s ”'_1" iy e
T 5 1t 3

K EH

L |
ol the leose Hange Ehaljl-nbﬁ(’&; requrements ol Anicle .41 10
ﬁ'i! ments of the requirements of Article DG
' abile D45 ol the Appentix of this zode,

D46 The desigh and
Aeticls Te A4S of thi

al this ceede DEW ehdsc (ange parmmeters spes 4.
7 \ “/\Y.\
.' ¥
r

it does not meer the

- ==

%
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Appendix E  Ground anchor design

F. General requirements S‘::B“J
E.1.1  The connection between Ghre eeinforced plaste equiprment and un@vﬂ | b formed
.

By heapayindug or secondary band g,
E.1.2 Eguipment and foundetion shall be anchored (Figune 5--!-..1-3]I \ 1_/
.13 Theusafery factor K of the flme renforeed plastie geonnd a@mﬂ fot bk fess than 1,
T -
E.2 Wound lug daipj.. )

E.2:3  The valesloton-of the reacton. oree ol wound®oe (Fi 'lh’. E2.1-10 shall b in acrordance with
the lollowing requiramentss

Fipure E-200=1  Wourd log
L= Roinlered pody 2w or famgesd— Wommd lageryl—HRem Eely 5l
1 The wind load Tihing force &t the wp of e cympment shall be caleolated ceeording o the

to[levaring formalas:
LA X P G (E.2.1-1]
w2 I,

.2
1 i L B

A=

wheere
LW il load lifteg farce (N &t the wop of the equipnient;
P = Wind Toad wp il eoe Merentdinrengioniess, may be viloed according 1o Table B 2015
£:—Wind pressure (MDPaj
A —Tap pleie aren tm i
B —therdinmeier of efupment {mm}.
2 The wind foad acrs on the center of gravity of the egupment. and os overmuming morment may
b cateulared aceardmg 1o the fellowing formula:
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Tabbe E.2.0  Wind load aplift coclTicient £y,

M
Himid Toja
£ LI |4 20 e Akl A Lk
Conyex shape LAk Ll iTF {1 (R LRH] a2 L
- T
Toperisd or [l thad 1,50 I Fh i IR [T S ! {145

|
Rowgme D Fristle nomins!ciamueter of e squipment fumm b esclie heightool cresmigheseni .I‘I:’l-ﬁ'ﬂmpmq.iulmm Ia

BRI T SO T P e anag D il Ine Te el an i al s esceding |%::mlh iy dndals

M, —=0.568, DH "+ I}-EEEEIJH,.&;#" E2 -3
| & o
whero "":pv )
M—The bembing moment cossed by wizsd lomd (N -\:“'
& —Wmd shape mluvenee coeficent, dim E"?‘ED% ¢ Aoneviindoeal epmpment;
=T he mid=diameter amm) of the eghigme !

H—The height of the straight gection quh.ltnti{rnm]:

-
H\,—Tap head surface depth mm). Al
>l

I Takiag into deeeinl [aeors shﬁh‘iar Lo thie Jifring force f the eijdipment shall beealeulied
accardmg e the Tollowing formola ,"y\’/ k
ey ll a3 r
], 1., = tr— e M \\‘ (E.2.1-41
.-'/ 4 Fa
I, %8

wherr 4
E..T,.—'F.'qhi;lfrI-I.‘.%&‘@Pﬁ#ﬁﬂ: H|'"" .
W —Total Gripricst load (N3 ﬁi';:)
=R -:fi_ﬁ&‘@upnrirrlrﬂ;;mwﬁr:rnm{l: \x J
4 j@{[ I.-'JI.E'IJ.:':.R on & single uruuﬂ‘&%ﬂ holl be caleulated eeeordmg 1o the Tollowing
4

EIZI:"H'IIK
'| [r
F——¥ (E.2. 145}

where
F—raund Anchor regctian force N )
N—Mumber of ground anchors, shall be an mieger nmultiple of 4, sod = spacing along the are shall
netexceed 1HO8 mm.
5 The caleulation of anchar bolisshall Te in sceordance with the Tollowing requintments:
LiThe maximum lensile stress of o single snchaor bolt shall be caleslnied aeconding e the

ledlowing forinulas,

F
= — o LR [
T
et
= = o, e
/ T E2.1-T

W hidrie
a—Urlezinted stress af the heli M Pal;
= rossesoctional arca oleach bolt (ram’};
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i Raoot disneter fmom Lal the bol,
2)The eriterion snall satisfy the following formula;

o, %l ] VB2 18]
w e
[, ] —The allwalle stressiMPa) of the bolt material, zhall be in dccw with e current
particnal stardand GT5 150.2 Pressorw Veseeds=Part 2:0Meterils,
6 The hending moment al the ground anchar <hull be LEIIELIJH.':E@,\EE the following
forrrile:
M=Fx& 1'“_’.'5& (E2 A4
where .

M—hending moment of the ground anchor {N<mm} 1
F—around anchor rescrion lome [(N)
F—srnurnd azchor reacton fgree I o the force

T The flexoral modulus of the graund H% be ealealated aceording fa the following

{ormiulas At 7
-\
_, ﬂr\‘\% : (a2 110
whore \
#—Pendmng madulus of :rhm tenm %
f—raund anchor 1]'.||:E]i i 7
r,l:.—[; Bmmdnnrhur "L
Wiien |1'|e ndmy; slrees S ol 111 1:I ancher s known, the monimunt Texors]

proeselue v m..|u|ﬂ: % vnd-anchor shell be @ |11|¢ tar the following formuoaln;
= \ _‘ﬁ\%—‘ (E% 111

where \
B wabile beriding stress (MPa) of the ground ancharg

£ =Nz Nexuraf teodulius (eem ) regquieed Torthe geound ancher,
9 The minimum thickness ¢! regoired for ground anchors shall b ealeulated acconding 16 the
follevwing Tormla:

. (2. 1-12)

whore

H—Miimum theckness fmmd sequired lorthe grousd anehor,
E.22 The culzalavon of the mdial Ioad of the woopd layver shall beneceardanse with the Tellaw g
FeE| LIPET Tt s

I The radial s load e the groumnd anchor area shell be distnbuoted slong the groend snchor
height accerdmg to the Imear law. The bottom lozd shall be 0, and the redial unit lond at the top of the
Ermng anchoeshall e W, (Figwee FL20 111

2 The radial anit load of the wound leyer for the copmpment al the ground anchor shall be
calculated accaeding 1o the following formula;
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WLH I__ '|E-2r;z‘|. :

where
W Radial unit lnad of the wound layer (N mm b

h—tmoundd enchor heght dmmd,
3 The rotal radial load eavsed hy hending romenrs shall be ealenlared aec %J the follawing
fommulac \

W

Q, Vv

P—Toral raalie] Losd £ cansed by the bending mament.
4 The erromfercnial sensien of the wound lsver f@’"ﬁ" by wotal rrdial load of the grownd

ancher area shall e ealioulaed accasding m the fallawing {

(E.2:2-2)

[§ A

R{—t : (2.4

horege (mm . f,.? é i
ieetonal the cmoum I’I:l:igfml. 1z it load of the woand laver povsed

; anchor areashall bed ﬁi swith the followmg mquirgments
1 The y r11'r-nsu]e woit lazl shall L Bm‘mding ro the following fommilss
_:Jr!xl —f& (E.2.311
when\x\:-f
H i i
fy— T heighn of the wistnd Taver (nim .

2 “The criterion shall satisfy the following formula.
i1 52 pal e o e

W hisri
T=—Waund laver cireumferentinl |

Li—Llrevice inner diamet

v — Thickness ol e

when:

[ 4o | — Allgwablo errecsmiterentiol wosileunit lnad of wound Larer (8 mm ).
E.24 The caleulation and venfication uf the laeeal shear siress af the equipment will shall be n
pecprdanee with the follewing requirgmints;

1 The kateral shear stress of the equisment wall shall be caleulated acconding w the Tollowing
Tormla s

=T {F.2.4-1}

where
ro—Enuipment wall sheas atrezs (v ).
2 The cntenion shall satsfy the following formul .

v B



SEHE 3 G e
whiern
[ri—Allowable shear stross (MPa) of the lnminate of the equipment wall, miay be ealeulaied
weeording o the Formala (4.3 84 ul this code.
E.25 The bending coefheenl of the equipment wall shall be caleulated actor
formula;

to e follawing

i I—aF
—_ 4 A
|":F I R" }':-II\_ } 1 4 =1
When the Poissen s rtio v is 00,5 shall bL-LH]I:‘IJJﬂ!Ld ECCmrdl -T%‘ lkll‘l.ﬂ farmiitias

= LR SE

where | 1.:"

F—Bending cocficient imm™ i r
v—Paisson » tatia, dimensianless, 'f':."'..- /N,
E.246 The unitmedial tnod af the weourid 1 }@_ﬂlm{i anchur shall he caleulared accarding 1o the

folluwinmg formnlag

: *:;‘i-, ’
. I \:2}/ ~ Q\:\Q\ (E.2:8]

P Uit radial lo

1
by preund anch HX |.1 wnted aerording 1w the iollowang

E.27 The bend
[ las: "x
The m’.m] Soment shell be cale ulatndﬁ‘\r&)\zm fol lowwang formuls
b _,r"l'

-, . 1l A0
- i e -1
\%m orment shell be celodlpted scoondin® 1o the followmng Jormula:
A, & ol

A —Avxinl lending rrooment O mm S

M — T Eoop bending mament {Nmuen mml.
E.2.8 The el and circum ferentinl uni loads of the equipment &t the ground anchor eaosed by the
pressure o shell be caloalated peeording e the following formulas:

== ﬁ% E.esl
Ng—p R, i R

where
M—Axid enr loed (NSmml;
No—Cireumbesenunl unit load [N/ mms
p—Pressure used i thecelouiezons lor cguiponen 4171
E2.9  The axial unit foad and the circumvlersntialann load of the equipmient atthe geound asehior shall
bie caleolated according 1o the following brmutas:



P (E. 2418

where
g Axial wnit foad (N o | k

de—Uircumferential anr load {3 mm .
E.210  The sxigl and cirevmiesentinl careying capacity of the E‘I;|l.lL|]rﬁ La%m- ek shatl moer the
faHowing Tormm las: r%/

TE2.5-2]

gl ] (E.2.10-1)

ity .-I.l.,,.'|"'!r (B2, 1023

whisre /;A“'
i wlj Allaawahile il wefisile annt lowd N0 J% prnent lamdde gl tie ground anchor
o | —Allowable circumferential tensile umit z} m} of the equipmeent laminates &t the ground

angher, _q
E.3 : ?ﬂ@ honded lng :'.Ir_'.'lgn

E.A1  The design of the seeond b
1 The seeoidary hn I

ganll Fe moaccordanoe lewmg regqurrments:

I et seichstand e durt&'r t wedied ! shall nat b Lifped

lenpth camsed by 1he |:r.'|:|.1nu-_'n.t T sbyall not Mmmswhen nis presterdhon B8N frum,

verbically; 3
Vs o
2 When the ﬂ"l.t'{' E.3.1-1) s u.§(ﬂh&" wimenslle load on the unit perimiters

twpe 13 lng sha

E:Rn:ll-" nre Eod. =20

A Th: *1' Tlock al the lug Lﬁgﬁ 31 &hall be-greager than o egual 1 the widih of
the | | shell be o the midd e th w50l Hue cempact shall net be less then L5 umes
he IM {thie: ariclier prlave of hewauipmert .

Fugure B D Type A el amciar
| Rentloned mali 2 Eesonpuity Qe Temsbon manday i Dol Besin gy eref eech

e e sorean boose Gy shall b S o

11.[,_3.|-



i '?ﬁ
Mg £A0D Tyl mtmr
=¥ it o =W uldings S gy bl 4— Toesil s bl ey B— P i rling i bank T—W o ilings
A B poity filler: - —dhverdag:z L -Thl.'l.'ll.l:l:l'-l'ﬁ:?- %ﬂlﬂ immed L okt comaeeins e dmi!
Mooy Tho deas g bl ek dlml! b (4R +wr— 40 n'"\'.! "#'JN.
5 1, 3

o
a:{) =
_ﬂ
o s N -
ek ol grrownd inchor

e W '
xlf Fipure B 13 P
I+ 1= biloc

1
E3.2  The minimum height of geound anchors shall besaleulated according o e folluwmng formulas:
DX W e XM,

l"l-n_ _| ¥ :E.H-E—l]
i e [:,r] oty
L [N o simy [ s 1 = g e
M'_EI[E ( . ) { 3 ] (ELHI ’h']] 4 O NS
T [a T
lﬁl_H" '-L-E-E"-'-“

The thickness af the transiton sane of the tepe A ground anchor shall be ealeulaed aceosding 1o the
folleswing formulas
=i, (B33
where
e —Mimewm keight of the ground anchor{mmig
L —Chnper dinmeter of eguipment (mm s

M, —Muoment o ficient.dimensionless;

+- 14



- Carrespondingangle frad | when the Boop sichir wedth i

ty— Thickness of the transition gone af the type A ground enchar (mmy
#—Thicksiess of the bottom of the devize (mm';

L.—Wall thickness (mm

| 't |—ATowahie sxial tensile unil load of oveday (N mm . .
v
E.33  The mimneum thickness 000 reguined {or ground anchars shall be ru.l eunriding 1 thi
Formuols (E.2.1-1) t Formuin (tF.2.1-121 af Appendix E in ihis gode.

E. 34 The caleulaiwon ol the mdsl it tensle Toree of the ovierlay s 1: i atmninru;n.' with hiz
{ollowing requirements:

1  The mdia] wi load in the prousd anchor area ghell | el the ground anchor
height seeording 10 the linear lww. The bottom loed shall hr‘
ground anehorshall be W_., (Figore E_3.1=1 and Figure 3

2 The radis! wil length loag of the averlay 5t \% hur site shall be calealaed roeording

&l unit load at the top of the

tiy the fallowing fmmmuls:

o O B

3 After Tonming, the toual radial I{ﬁﬂ%giw bending moments shﬂll he ealpalited scrarding 1o

the fellowmg oermala, x
\'V = % a2

E.35 The edge unit I;l:mullﬁ! af the ground au-:h::lr s|.1.uJ fﬂJ:Ld ed necording to the following

frormiubas \W_.
I S G
where f) - W
i nhﬁ lond (MY mm ) ac lhtl:r]g]':‘ﬂh nd enehor,

g FE AN /mm, 4 type B groond ene 47 be ued and ghall be ealeulnted aceording to the

Farllebr i uldir
_!J
I — g = 'P
'I:.L|.——2"ll+ AL i I S |

where
iy —Tensile unit load (Defmm ) ab the cdge ‘of the B-type ground anchor . shall nel exeeed
8 AN o,
E.36  The nunimum wrea reqginved for the secondary bonding of the averiiy on the wall of the cquipment

ahall be ¢alvulated aceording 1o the Tollowing furmula;

Lr
A===Ix [E.3.6)

whure
A—Mmimum ares fmmd ) requieed Tor the secondary Bonded overdny al vach ground anehar bonded
ton the oaterwoll ol the equpmiend;
[ 1 —Allowihle shedr 2rress (O Padshall norexcesd 135,
E.3T Theercomfeventlal Inad af the overlay cavsed by the wtal radial load of the geound anchor area
shial] b ealiulaed arcarting o the Tallosng femilas:
o g -+



s,

T (EA T
w
4

Fn % '::E ' 3.‘?"'21

a-

E3E  The caleutation and verdieation of the sieeamferensizl tensile unit Yoad of the everlay cansed by
i
the tetal radial load ol the proumd ancher area shall bean accardance with the [allawi

1 The eireumlveenial tensile unit load of the cveelay shall be eale

HIrEte s

'm'f]mg Il Lhe

il i Sy !
,}.,=hl \ V 8L
| i,
2 The criveron shall =ity the follewing Tormiali: 4 c}"'
:__-;; | i ; ahly
== E“]‘}.-{.? *-l o o

E.3.9  The calealation aml verification af the transverse Shiar atfess of the equipment wall shall be o
necordnze with the fallewing requirements: P H ﬂ%"
1 The eansverse shear stiess of the equipneg shall be calewlated secording 1o the following

formulas ,{\} '\I
ay N s
; i L o
s A )
2 The criterion shall suisfy | ;&'ﬂi forrmn oy b
-~ e ] l\<5 (£.5.9-2)
frfgLe

E. XD The hendimg fnc'rﬁ%;}}}r the couipment wall slzal o according o the following

foren b \g\%‘

l-.,‘,
Whrrﬁ%ﬁu r=ih%, 1t shall be ':_EP eirrdimg o the [ellowng formula:
- f an et
) | E3 102
\‘g\_r Ek,_s"rm (E-3,10-2)
i &
EA01

e radial ladd per wmt lengly ol the evertay al the ground pnchos shiall be daledlited srearding
to thve latlowing fommiuls,

(E.3.10-11

gt s E3an
ul
E.312  The moent lond of the overday ot the growwd apcher shall be cateolared acconding 1o the
forlleewing formulas:

The axal bendmgmoment shell be calmdated aconrding 1 the following fomaula:

"
.= 1 (3131

The crreumterential bendmg moment shall be caleulated seeording tothe folleowing fomola:
My=ul, (B3 12-2)

E313  The awial and circum ferential unit leads of the overtey &l the ground anchor cavsed by pressare
Jrsball b ealealared secordiig o the follawing foemalas:

_ i,

¢
il 3

(E.3 13-1)

+ 1



Ne—p# R. (E.5 1321
EXI4  The axial unit load amd the cveomierential mmit lesd of the overlay ot the ground anchor shall be
el acehmbing 10 the following formuolas:

= B’;H‘ (B3 14-1]
o= u-.w.-. (F.3, 142}
E.3.15  The aual and ccpreferennal begring capacity u! thie pverlsy it chor shall sausfy
the Tollowing fovmalas: T
gi =l o] (E.3. 1513
oSl "ul'n] tE.a. k53]
Ly | —Allowahle axigl tensile unit Joad (N/mm) o
Lags | =—Allowable corcumlerential teasile unit Ih:i.l\t:rlaar
Wheng, 2= q,lju?rt‘:. =F q.] the Lhnl:im:.ﬁ almﬂ b mcrensed and-shell beseealeulated,

- 14§ »



Appendix F Reinforced flange " s specification for opening hole tank top

F

Tahle ¥ Specificaton of reinforving flenge ot top For open hll.,{%

Fank dumeierdy F
. lungef|  Flumpet bt (|

i = r . | o
ikl 1.2 1.0 ¥ - | X £ Aol R R Widin | Mipimods

L& A A A ' I E Ll F -:;*3};,“ i A Bl 5

k- A & A o L el ¥ p L:\';':Q:;' [ ¥ BE i
S ; ___-.'__n-_r__iq-..-'?:_"iﬁ Tl E e T &
| s A k! i I 8 A Fh‘? I ] [ il 1
RaT] A A i i I “Fh %y H 1 i fil i
T X A 5 f Ul PN o - e 0 1

L3 A Y B [ _qlﬁl B T H i f il (K
0 N O !\.ﬁ‘ o Jnlnlolal m ] w
Gl X A 0 . rF 0 i i i 15

b i A 1] Y, o _'Alu i | I I i xH

T A I |1 J 1 F 2 14 I

il N i ‘;f f’rfj i H I | K _‘xﬁj

i i 2 NGB T [ B || g X 4

Y 1 1 | = sNAl

- . .
+ [Tnn e s vare 5o |IE.'.!I-IT‘.'II.'II£'£" uu‘gl 1 o Tho s o e i e mihe e ning

v iy Irdem thi rondiaresd |1||||J; . ..||r 1! Pl b e 2 e g rinnas ST :I'runi;, mirip ol e Tk
o ckness ol e Aenirm g Fange shal oo e an e sl vk al ihe adjaean anky

Ak R e U D Ce v e e R b 18k vop S siee
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Appendix G Caleulating process for pipeline structore design

el allmeahle & tin aznnlmg
chemical and sempenmme: conditivns

Appy the Kitlgue mevscdim fhacs
1o the selechisd-allnwahle @rin

Seleet redorenioe [nminee fior
dissign sy CAmele f A0 of
thix el

Seleot Specilicd
Valug ometilsd
[k 4 E 15 uf
this skl

5.\

.
P
—
Caegnilnte o e knes wodulu |||hﬂ[':’fﬂ
i o o =

for pipes il fittings bused on cokeulilion needs

sirces, Datian: s qinhifiod Tidl e

a T
*'..2_- - I

/

- -'I}rﬁ.:zlmpmrurﬂ'-:ﬁm'@:.
exihiliry fecinr nnd 5005,
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anul pomppsssin s biliy

TES
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Tis n'l.'ll'lnﬂl

n 11/

I L] -

Cunttugl | .;{@a e pem——
Test "--...;‘,J’

f&_' B

':'ﬂll I feom resuilis

‘ehuliss alluwahle sanin aid

ﬂ.|||||_l,'1|r; Bl coni gl e faastini
ot splecml alfownte sirain

| Sl calied requmemeniis

| Dhexign i |

Figte 11

2

Mok iniim
vnmbind siress

Lnlciilin e preweds ! detlectiis die i
thexil nals, displucenent e, sl
Bl #8110 wrsgRe kails

aminhyais

Feulinszny s

L ulits whavimum
gonbingd plausa al
el partins
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il dnvulope. leskls Factor
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Appendix H - Calenlating of piping pressure loss

- . x
H.0.1  The head logs m ibe pipeline shall be eafeolated seeorthng o the ﬁﬁllu#ﬁr)@% TR

i s S .
EI|=JE?:E ""-..‘-.- (H A1
.. \ \/ (H..1-2)

1 ki E‘L x_q
e A L _r - A
T 2 Lnﬂ(ﬂ.?iﬂ',rg 3 (HLO.T-5)

4
ﬂe—ﬂ‘t‘ ] (L1
-q [ 2
where .f..:‘:.’

f—Head loss n the pipeline tmo. % 0 "':h
L Pipeline lengtiim?. R +
d—Intemnal dinmoter of pipe (m a0 \ /

x-&r
N

&

V—Fludl velociry (sl
p—liravitations] areciceat
A—Trarey-Weiskach Iri

s Aimensingiess, re ]-.-.:.e_ ﬁ o Mlaw the prpe diameter and
pipe, When the RL}'I!ILtJﬂ:-'E e < 2000k, it shall be caloulated

surface mughn 3 e
ieenrding :h’@ l:H E.1-21 o the r.@?ﬁ’ﬂ: wmbser ReZ=a00tl, it shall be caleolated

b {H.0.1-3),

' ﬁamqs [acgng, con e H’.lu:;l il
%.nul nirther.should be -.ulcnla.'r ifi g to Formabs tH.A. 1<

Kinematic viscnsity fm'/s)

H.0L2 an e i esowster . the Taw rate and head Joss mthe pipeline can be caleulaed accurding mo
the felloiwing Farmulaz:

1 Forgravity Mot or partably [l flosin ean be caleolited aecording 1o the lollowing lormulas:

L | I
G- _"r.,.x.ﬁ.x,.,-y (FLin 210
A
=

S=— (1L2-3)
whre:

—Flow mie (m' /5h;

A —Flow crose sectianal area fmh;

H—M n:rrn.i:gg'ﬁ consiant.can be valuedae (L0004
Ry, —Hypdraube mdivs {m) ocan be ealenlased secording to Farmmila (H,0.2.23604 Tor 01l few round

P
F—Wened pesimeter of pipe (mm ), contaet Jength of water and pipe on the water flow section:

+ 131 »



peinerer of pipe for ful] o
S—Hydraulic slope,cenbe caleulated eccording to Farmule (H.G.2-31
2 Forpressure full flow it cin becaledlated by the foltowing farmula;

K L:_l = 1
lfn:'l_[]_u- (F) ..d” = ‘H_‘:]’.l—'i]

whire
£ —Hazen William s coelficiont, can be valued g 1548, .
ILG3  The loval head loss m Grtimgs shall be e prodoet af Mow head anl b coeil

Lo enil i shall be
calenlaed according to the following formuola:

v =

h=4¢: 3.5.’1_1' ,.-c) (H.0.3)
w hisr ."’:f_& L

#—The loval head loss m fithings: \{’

& Tocal head loss coeMaent, shall be selectedswsedndifeg toTable F.0.3,

Tablellas 1 clent §

1wzl sl Lirea eqiclfivione £
T Twrm, winrlond (i 1]
o elbowsingle m"n.r-q. : o g
A0 i il mijter iH

ol 14 T

" |

- &Tﬂ:.q.ﬁt'j‘l:]ﬂlrll
J"'r.-"'r Feceducier l E

R £ R



Appendix J Secondary bonding fabrication evaluation

|

11 General requirements N

J.L1 =ccondary bonding (ahyieation evaluaton skall include the I'.'J]'urming;:nrlt{':a‘&i

1 Prepire o bonding process peide book

2 Muake speoimens; “ L‘;ﬁ
3 Test specimen perfarmances g 1}5*—1

4  Evaliale spécimer, poriermance ‘l.-il;" \{:}

&  Ewvnleate the proposed honding process instroein «*_',--"'I‘i-ln,!.'i }

1.2 The bunding provess guide bouk shill include (b (o ihg coslerls;

1 Environmental condinon sueh as I::‘I'I'I.l.h'l‘ﬁl'ﬂﬂ!.. l-t.mu. v
2 Maenal type sl speasficanan

3 Layersequence and lnver n.J.mhl:'r.u."\

4 Uwpring timey }‘

5 Equpment and tools;

1

7.5 of this code,

& r
J. 13 When the ma: n#{ al arel molding t:l'r'-:’]l."F'-h'n %ﬂw gecnnilary booding Talricarion
process shall be re-e

The apitrad e firis 1:"-‘!‘ 4-31E.|| ﬁ:b‘ﬁll aul in reeordanee Wﬂi‘\lﬁl\'\ﬂll i:ll'L'I"-"I‘-il-':lI"ﬁ ol Berfion

12 Spes 'E‘-q_

J.L1 'l'h?p' '|>.L'|u'|:'imcn meking shall %’7\
£ X

J2a TF&% daivth ol Thee spsetimen made whi arcordanee with the fallowing requimemeniss
1 "1!;1 makang specimen 1, twe pleces of lay-up fat plae shall be mide synchronously. Each

and archived,

tye ]

prece shall be B00Omm = 500mm in dimension. Four lavers of chopped steamd man and theee lavers of
wioven roving may be used, The order ol lying may be met-cloth-mat-cloth-mat-clothmat
2 When making specimen 2, a cladding shall be hand lay-up tec hond and eoat the joint of flat
pistes ol the dmmenston =hall e 300 oo 22 S00mm, 10 may be made e the following wayps:
11 The hand ley-up plate of spocimen 1 may becot imooiwn pioces.and on the joint. e hand lay-
up overiay can be wade aecarding 1o the secondary bonding Tbricatoon technolngy s
21 Theoverlay mey be made up ol 4 fevers of chopped =trand mat end 3 levess ol wosven rovens,
anel thesequence of layiog may bemarclothopavclothsmar-glolmar,
J. 23 Thematernml used forihie sedondary handhig st siill be the same as that of the mothezhogrd,

B3 Test reguirements and resull evaluation

LAD Thierviesommintal ronditions for speoimen inspertion shall be in aeeordance with the regquicements
al thes bonding process gade hoals,

J.3.2  Theitems of specimen inspection and test methods shall shall be n accordance with the following
TR UIEETTET =

+ 1ad



1 Exiterior ihspection ooy he done by vistal Hspection . touch aod paneissiols

2 Unitensite sirength inspeztion shell meet tha requiremenis of Article 53,13 of this codag

3 The intedaminar shear sirengih inspectiog shall meet the relevam requirements af Appendic K
1othis oedey

4  The lap shesr steength inspection shall meet the relevan) requivements o emdix T, o 1his
corles %
5  Surfore Barcol hargness wat shall meet the requiverments ol e el vasiems of thie
surrent gibonil standanl GBS T 3854 Tesr Method for Hardwes of R‘H F.:'c.: fon foy Means wf A
Barvaf Tagovsser anid the measonng poemts shill not be less than L

6 lnsaluble matter content of resn detection shall rrlu.-r% I1I reijretienls of exizling
nationzl siandards GRST 2570 Test Mechod for I:am"ufr%,ﬂu teng of Kestn Lised In Filee
Recnforved Plaskics

7 Thedeectnn of resin ventent shall meet the pgus

_ h’a of the relevant regulalions of current
navional standard GR/T 2577 Tese Mehad for Hrfjﬂ i o Celass Ftlee Rebfirced Plastiesy

B Specimen L shall be wsted for vem %)t E‘{. 7 and specimen 2 shall be tested foritem 1.
4.0 and 7.
J.33 Whmmﬂhﬁlrﬁ'sﬂi[ﬁu[rhrsprlw"qc b feal Lo ing recpnrements, the procedure gualification
shall b qualifed :

r
il s

& potled 3. 228y

1 Exterior ingpection shll re guirertenal Ardicle B :

2 Unil iehsile ﬁérmmhzr :
1

aeel 1oe lems 1han the calenlatod w

3 The inrerfaming i renigth and p shusr steength wnkns reinloreed with glass Gbres
shadl nest b less thare =) peific i Table 4.3, 3-1af *ﬁ.:-!ﬂlr_'

4 Surfues Ba el A ifiness, insoluble matrer iresin and fesin content shall meer the
Fee LR T =

el 5,41 ol this vade;
ty Bheciliganon and type odsk aher ah'anen shall meet fw reguirements of

v Had



Appendix K Measurement and test for inter laminar
shear strength of laminates

K.01  Fibre remforeed plastic lamindtes imedeminar shesr sirength tosn o e dimenEions
{Figure K.0. 770 shall be i ageordanes with the [nllswing reouirernenis:

1 The edges of speoimens =halfl e =meoth;

2 Thi width & ef the specimen skhall be 250 1 0mm, o 1&1‘1«?%!{1 nirt b lesy than
o O, g The length L should be 200m0ms K

3 Parallel eoving shall be adopted and shall be in Mru}:gmr“allh‘ﬁ following reguirementss

1 The thistenee o hetween the sulez ol the culting h 8 2 e B R

21 The width al the cultmg edge shall be kess thag 0.8
31 The deprhof the anghe side curshal’ be hjﬁ%ﬁ%rhn a0 the laminate plus{0—C, Tmm,
=

e

:
Pt e :
i Y ]
Figuts I%’J-E Aneerkanmiinar sheds sriengrietesn rﬂ:xp
¢ —=Thirarwinst ?%I
s

e pelevant requirements al (he current

RS

K02 Therurbegs
K3 The: -st?lg.un
TiatigTal slr_near'd B e fur Usnditfoniug and Testing.

18 Plastici-sidndard rrJ-iIr

F.id T]i,f- & shall he placed an 1|'|e_4 s tehaile teater end the relative speed of loading
-

shall lie m if1.

n each groupshall n I.I_E]r:ﬁ.tl

eyt

rent o the specimens ;

K.0.5 TEhe hlr'lmmnm shear strength e, shall b ml:. ubatel acvording 1w the fullowing formule;
i K

r .
P 0.5
= (R0

where
o, —Interlaminar shear-strengih (M2, the calealioton resell shall eetam 1 ovalid digne alier the
degieiul ponty
P—daamuem tensile load (5
a1 he diztanee between two parallel eurs (moml;
A —Rpimen width fmmdh

+ 134



Appendix L Measurement and test for lap shear
strength of bond between laminates

|

Ll The edges of the specimens shall be grooth and the speetmens and dir %"Fimlm G
shall b im pgenrdance with the blawing requeirements when cutting sl ssmpling (fem Beo nverlapped
filire feinfarced pliste minates: '

1 The width & ol the specimen shall bhe (20,0 L0mm. an rlu-“lc - shauld be 200mme .
whieh imay alse ke changed secording Lo the réguirerents= of 1t L.:sf 1 fiz;

2 The eoning edges shall be porpendicolar 1o the IE'-ELE'lJ dirtetan, The distenor g betwoen the
tw ientting edges aiill be {1004 1,5 mm cand the wadth Ii‘ﬁm@h&n&r:igt ghall he Jexs than B ming
Ri;f;:r]appl:d lemimnics plus the thickness
iehtes ples{0—i, T imm.

5 mum

3 Thedepth ol one-sided cutting shatl be the
of a layeral libee reinloreed plasics . orhe :hu:kn--'ly'qr

o ’

2% N
) i r
F g L ,
% r 1/ b= lmut-hﬂkh_
' r I’
‘\L\q:\ Fiumite L0 L Loy sheas strength teesspecimens a0 alimefisiane

f— it el = 3—1' hin saw e
L2 The number of specimens in each groug shall non be less than 15,
L.0.3  The state and treatment of the specimens sall meer the relesant regquirements of the current
nationzl stendard G UST 2018 Mastice-Samdard Asmosgheres for Conditioning and Vesting,
L4 When the speeimoen i@ elampaed onethe rensile testing machine, it 2 steetched along the: axis
direstion of the specimen.and the sawing scetion is perpendiculas w the ensle direction. The relalive
apeed of loading shall be 5 fmm/min.
LS The inerlaminae shese strengi b r, shall be caloulated necording tothe folfowing formmla:

F

T = PR I’?' IL.':'.I.-::l}

b
n,—Lap shear sirength (MPa), the caleulation result shall keep one significant digit to the decimel
[rxiaiEs
P—Maximum tenstle load (N3
a—1stanee bejween peo paraliel rutsdam i
S mpecirtenwidis [,

o g -



Explanation of wording in this code

1 Words need for different degrees of siriciness are explamed & o)) der 1oy murk (he
diflorences i the implemestation of this code:
11 Worils dendting i very stnirl or maridatony r-zq'u.irr:n:ﬂ:l.:: Dl
"Wust" b= Lsed For affirmationg'mgst oot for negation, \ V
2IWaords dencting o strel requireien) abder normal mm!i@q
*shall™ is used for allimation  "shall nag™ for EL‘E&EE"F v

A1 Words denoting & permessian af a slight ﬂ]!ﬁlﬂ@?%ﬂﬂﬂn of the most suisable chnee
I

when comditions permits \{
"Should® 5 esed foralliomaion s Yshoeld n .
1 trmg= with the sondinmaal permil.

41" % ar" = used o exprees the opion e :
pernerts ol " w used in thiscode to indieae thet o

2 "Shall gompiy itk or "thall mest
isnecessary e camply witk the regui ate] in other relative stendands aml codes.

o



List of quoted standards

F

GE 3000 Load Code forthe Design of Buaildmg Stroctures /%&

B S001] Cade fnr Selsmic Diesign of Balduigs

GEEIFIE  Desgn Code for Tndustrial Meallic Prung

GEAT G062 Toechnicst Cade tor Anticorrosion Engineering of %AIMIM
G LGSO Presaine Viessels-Fan Libreneral Regquirements

GB 1502 Musdurs Viessels-Pan 2. Mamenals 1;-

GRIELS  Pressure Viessels-Part 3:Desgn
LG0T 14T Fibre-Reinforeed Phistics E.":::ln]:-r.:-@g % ation of Tensle Properties
GEST 1449 Fibre-Renforeed Maatic Com - fm

GIVT 1132 Fibre-Romforeed F']rﬂ?&li._

a "N

tk Temprrstone of Dellecton Bader Load

ination of Flexural Propertiis

Strengih
GE/T 1534 2 Plasucs-Dotermigz]
GR/T 2575 Teat Mericd e Tng !
GEST 2577 Tesr Methi ain Cprrent ol Glass Filee qirﬁnrr: : A7icE
GHE/ST 2828 "i.a.mp i dures for Inspecticn by ~‘L|tnLu:| :
GBS T 2018 P FE. dr.rdl A imaosplwres for

GE/T dﬁ:l-]..dr_;?: ol for Flarduess of Res
GB/T 385 ‘f%}wumu for Chemival Resis)

alter Contenl of Resin

Mmmga.ru;} Tresting

m:‘lﬁlth-]-:lnrrmmH:Imn of the Punch-Type Shear

ars by Means ol A Barcol Impresser
s Fitiee Bewnfonced Thermoseting Plastics

Method for Analysis ul'Hyg}, adard of U nsatuentiod Polvesior Roesin amd Glass

R u;:u 5
B |I:|H:N Plastics Used s Fand O nnmmﬁ-hnd Packaging Meterials

Fibre-Rcinloreed  Thermosettmp  Plastie  Compesies  Pipo-Determinetion of

Longitudingl Tensile Prperies

GERAT 5351 Fibre<Reinforeed Thermoserting Plastic Composite: Pipe-Determination of Bhort-

Time Hydraunlic Faiore Pressore
GEAT HE3T  Ligued Unsmiyrated Polyester Resin for Fibg Reimlarcod Plasties
GEST 9304 Test Method for Reinforcement Procusts
GEAT 15657 Bispheaol-A Epoxy Resin
GEAT 14354 Food Costainers of Glass Fibre Remforeed Unsatorated Polyesier Béesin
GE/T 74T f3lase Fibee Mate-4 hopped Strand and Continuous Filament Marz
GIST 1EIST  Glass Fibre Hoving
GIAT 18370 Glass Fibre Woven Roving
GEAT 21238 Gless Fibre Beininreed Plastcs Mortar Pipes
GRAT 25040 Gilass Fibire Stitched Fabries
GR/T 25762 PAN-Based Carbim Fih
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GR/T 277972 Fibre-Reinforeed Plasties-Methods of Praducting Test Plates-Part 2: Coutict and
Spray-up Moulding

GEAT 30021 Watp Kriming Carbor Fihre Reininrcemenis

SHAMT  Cade for the Design of Statie Elecricty ﬁ,-'mm_:_ﬁm for Perruchemical Indwsiry
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