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DISCLAIMER

The information contained in this document has been prepared by L’Air Liquide S.A. and/or its controlled subsidiaries
(“Air Liquide”), exclusively for their use, and is Air Liquide property. Air Liquide believes the information is current and
accurate, but circumstances may warrant additional requirements or procedures. This document is subject to periodic
review and users are cautioned to obtain the latest edition.

Air Liquide makes no representations or warranties to third parties as to the quality, accuracy or completeness of
information contained in this document and EXPRESSLY DISCLAIMS ALL WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE WARRANTY OF MERCHANTABILITY AND THE WARRANTY OF FITNESS FOR A PARTICULAR
PURPOSE.

No part of this document may be copied or otherwise shown or disclosed to third parties without the prior consent of Air
Liquide.

Unauthorized use of this document by any third Party, including Air Liquide contractors and subcontractors, shall be at
such Party’s own risk, and Air Liquide assumes no liability in connection with information contained herein. Air Liquide
disclaims any liability for any damage suffered by any company or person as a result of or in connection with the use,
application or implementation of the information contained herein or any part thereof. The benefit of this disclaimer shall
inure to Air Liquide and its affiliates.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations, insurance
requirements or national safety codes.

This document is issued and administered by the Air Liquide Engineering Standards Department.

Paper copies of this document are considered to be “uncontrolled” and users should always check
for the most recent revision.

OTKA3 OT OTBETCTBEHHOCTU

WHdopmauus, codepxaliasica B 3TOM AOKyMeHTe, Obina nogrotoBneHa Air Liquide S.A. w/vnu KoHTponupyemon um
noyepHew komnanuen (“Air Liquide”) ncknoumtenbHoO Ans BHYTPEHHEro UCMONb30BaHWA U ABNAeTCS CO6CTBEHHOCTbIO Air
Liquide. Air Liquide npegnonaraet, 4To 9Ta MHMOPMaLMsi NOANUHHAS U TOYHAs, HO OBCTOSTENLCTBA MOMYT MOCMYXWUTb
OCHOBaHVWEM [Ans [OMOSHUTENbHbIX TpeboBaHui 1 npoueayp. STOT AOKYMEHT nepuoauyecku nepecmaTtpusaeTcs, u
nonb3oBaTensiM cneayet UMEeTb NOCIEAHIO peaakuuio.

Air Liquide He penaeT npefcTaBneHvne U He JaeT rapaHTUA TPETbMM CTOPOHaM OTHOCWUTENbHO KayecTBa, TOYHOCTU WIn
NonMHOTbl MHOpMauuK, cogepxailencsd B 3ToM gokymeHte u KATETOPUYECKUM OTKABBLIBAETCA OT BCEX
FAPAHTUN, BKIIOYASA, HO HE OrPAHUYMBAACH MTAPAHTUEN HA TOBAPHOE COCTOSAHME U FTAPAHTUEN
MPUrOOHOCTW ANA OTAENbHbIX LIENEN.

Hu opgHa 13 yacTen 3TOro AOKyMeHTa He MOXeT ObiTb CKOnMpoBaHa WNKM Xe nokasaHa Wnu pasrnalleHa TpeTbuM
cTopoHam 6e3 npeaBapuTensHoro cornacus Air Liquide.

HecaHKUMOHMpPOBaHHOE MCMONb30BaHNe 3TOro AoKymeHTa mtobon TpeTbelr CTOpOHOW, BKMOYasd MOAPSOYMKOB U
cybnoapsaymkos Air Liquide, 6yaeTt Ha cobCcTBEHHOM OTBETCTBEHHOCTM 3ToM CTopoHsl, Air Liquide e He HeceT HUKakow
OTBETCTBEHHOCTU B CBSA3M C MHOpMauuei, coaepxallenca B 3ToM AokymeHTe. Air Liquide oTkasbiBaeTcs oT mobon
OTBETCTBEHHOCTU 3a KakoW-nnbo yuiepb, MoHeceHHbI nbon dupmMol unM nuUOM B pesynbTaTte Wnu B CBS3U C
UCMornb30BaHEM, MPUMEHEHVEM WK peanu3auuen uHgopmaummn, cogepXallencs B 9TOM AOKYMEHTe unu nobol ero
yacTu. MpenmyLecTBo aToro oTkasa byaet obnagath ropuandeckum gencrtevem ans Air Liquide ero counuanos.

He cnenyetr nytatb 3TOT [OOKYMEHT C d)eﬂ,epa]'leblMM, rocyfapcCTBeHHbIMWA, MECTHbIMW UNN  MyHUUUNANbHbIMU
HOopMaTtmBamMun Unu npasmnamm, CTpaxosbiMu TpGGOBaHI/IﬂMVI UM HauMoHanbHbIMK kogamu 6e3onacHocTu.

OTOT OOKYMEHT BbinyLLeH 1 npokoHTponupoBaH OTtaenom CtangaptoB Air Liquide Engineering.

BymaxHble KOMMM STOr0 [AOKYMEHTa CUUTATCA «HEKOHTPONMMpyemMbiMU», WU MNONb30oBaTENU
OOIMKHbI BCerga npoBepsiTb, ABNATCS FiM OHWM cCamMOK nocnegHen pegakumen.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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INFORMATION HANDLING GUIDELINES/ NMONOXEHWA O MEPEJAYE MHOOPMALIA

¢INTERNAL/ BHYTPEHHUI

¢oCONFIDENTIAL-RESTRICTED/
KOH®UAEHUUANBHbLIA-
OrPAHMYEHHOE MOJIb30OBAHUE

0o CONFIDENTIAL-SECRET/
KOH®UAELMANBHBLIN -
CEKPETHbIW

Access to the document on a need-to-know
basis / [locTyn k HacTosiLLeMy AOKYMEHTY Nno
MPUHLMNY «MOMNOXEHO 3HATb»

Do not share this document outside of Air
Liquide unless approved by the department
manager./ He wucnonb3oBaTb  AaHHbIN
[OKyMeHT 3a npegenamu Air Liquide 6e3
paspeLLeHns pyKoBOAUTENS AenapTaMeHTa

The electronic version of the document must
be stored into an Air Liquide approved IT
media, server, or equipment./ dnekTpoHHas
BEPCUSt [OKYMEHTa [OMMKHA  XPaHWUTbCS
yTBepxaeHHom IT pecypce, cepeepe unu
obopynosaHuu Air Liquide

Report to your IPC incidents related to the
respect of confidentiality rules./ Bce cnyyan,

CBSi3aHHble  C  HapylleHveM  npasun
KOH(pUAEHLMANBHOCTY, LOSKHbI
panopToBaTtbcs B oThen  3awuThl

VHbopmauum

Do not share or transfer the document out of
the distribution list unless it is approved by
the owner/ He wcnonb3oBaTtb U He
nepegasatb AOKYMEHT 3a Mpefernsl crvcka
paccbinki, €ecnu  3To  He  paspeLueHo
BnagenbLuem

Access by non-Air Liquide party must be
covered by a specific confidentiality
agreement./ Hoctyn CTOPOHOW, He
oTHocsilwencss Kk Air  Liquide, pomxkeH
OCyLLeCTBNSATbCA NpU  Hanuumm  ocoboro
cornalleHnsi 0 KOHMAEHUManbHOCTU.

Share the document using a link to
corporate file share, corporate database,
ALAIR, Livelink, or via Large File
Transfer./Mepenaya [OKyMeHTa
NpPOM3BOAUTCSH C WCMONb30BaAHNEM CChISKU
Ha KOpnopaTMBHbIN hannoobMeHHMK,
KopriopatuBHyto  6asy pgaHHbix, ALAIR,
LiveLink, nnu vepes Large File Transfer

Email attachment tolerated as
encrypted/password-protected archive only./
Mepecbinika NPUNOXEHUA K 3NIEKTPOHHBLIM
nMcbMam AOMyckaeTcsi TONMbKO B Criyyae ux
LUINOPOBAHUS/KOANPOBAHNS U TOMBKO Mpu
apxviBauuu.

The electronic version of the document must
be stored into an Air Liquide IT approved
device with encrypted media storage/
OnekTpoHHasi Bepcusi OOKyMeHTa [OMmkHa
XpaHutbcs Ha pecypce Air  Liquide,
yTBepxaeHHom IT ¢ 3awmdpoBaHHbIM
XpaHWUNULLEM JaHHbIX.

Print only when necessary and use the
secure print function./ MevyaTb TOMbKO B

cny4yae HeobXoAMMOCTH n Cc
MUCNonb3oBaHNeM  OYHKLMKN 6e3onacHoi
neyatu.

Report to your IPC incidents related to the
respect of confidentiality rules./ Bce cnyyan,

CBSi3aHHble  C  HapylleHveM  npasun
KOH(pUAEHLMANBHOCTY, LOTKHbI
panopToBaTtbcs B oThen  3awmThl

VHbopmauum

Do not share this document out of Air
Liquide and the distribution list/ He
nepefaBaTb  HacTOsIUWIA  OOKYMEHT  3a
npegenbl CNucka paccbInku.

Only the owner can share the document out
of Air Liquide and with a confidentiality
agreement in place./ Tonbko Bnageney
MOXeT pfAaTb [AoCTyn K AOKYMEHTY 3a
npepenamu Air Liquide v npu Hanuyum
cornalleHus o KOHUAEHUMANbLHOCTH

The electronic version of the document must
be stored into an Air Liquide approved IT
device with encrypted media storage./
OnekTpoHHasi Bepcusi [OKyMeHTa [OMmkHa
XpaHutbcst Ha pecypce Air  Liquide,
yTBepxaeHHom IT ¢ 3awmdpoBaHHbIM
XpaHWUNULLEM JaHHbIX.

Share the document using a link to
corporate file share, corporate database,
ALAIR, LiveLink, or via Large File Transfer./
Mepepava [oOKyMeHTa MNpoOU3BOAUTCS C
ncnonb3oBaHem CCbINKN Ha
KOpnopaTMBHbIN hannooBbMeHHMK,
KopriopatuBHyto  6asy pgaHHbix, ALAIR,
LiveLink, nnu yepes Large File Transfer

Print only when necessary and use the
secure print function./ MeyaTb TOMbKO B

cnyyae HeobXoAMMOoCTH " c
ucnonb3oBaHnem  yHkuMM  GesonacHow
nevaru.

Do not scan. Do not fax./ He ckaHupoBartb.
He MCMonb30BaTh hakcumunsHoe
YCTPOWCTBO

Paper shredding is mandatory./

ObsasaTtenbHoe YHUYTOXEHNEe OOKYyMeHTa

Secure erase the document from personal
computer/ Obecneyntb yaaneHve
[IOKYMEHTa C NepCcoHanbHOro KoMMbloTepa

Store the document in a locked environment
with access restriction./ XpaHuTb [OKyMEHT
B 3aKPbITOM MOMELLEHUN C OFpPaHUYEHHBLIM
[OCTYNom

Report to your IPC incidents related to the
respect of confidentiality rules./ Bce cnyyan,

CBSi3aHHble  C  HapylleHveM  npasun
KOH(UAEHLMANBHOCTH, LLOTDKHbI
panopToBaTtbcs B oThen  3awuThl

VHbopmaLuum

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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1 INTRODUCTION/ BBEAEHUE

1.1 Purpose / HazHayeHne AOKyMeHTa

This document defines Air Liquide Global E&C
Solutions’ minimum requirements for anchor
systems within concrete.

This standard does not replace the applicable local
statutory regulations.

1.2 Scope of Application / Cchepa aenctBus

This standard defines, in conjunction with
contractual documents and/ or drawings, the
minimum requirements  for  the  design,

manufacturing and installation of Anchor Systems
for units for which Air Liquide is in charge of the
Engineering.

This document applies to the following types of
plants/technology: ALL

[JaHHbIn JOKYMEHT onpegensieT MUHUManbHble TpeboBaHus
Air Liquide Global E&C Solutions k aHKepHbIM cucTemam B
BeToHe.

[aHHbIN CTaHOapT He 3aMeHdAeT D,eIZCTByIOLIJMe MeCTHbIE
3aKoHogaTeslbHble HOPMBbI.

HacTtoawwmn ctaHgapT onpegenseT - BMecTe C AOroBOPHOM
OOKyMeHTauumen uunu yeptexamum - MUHUManbHbIR Habop
TpeboBaHWIA K MPOEKTUPOBAHUIO, N3rOTOBMIEHWUIO U MOHTaXy
aHKepHbIX CUCTEM ANSA arperaToB, 3a MHXUHUPWUHI KOTOPbIX
oTtBeyaeT Air Liquide.

OTOT AOKYMEHT OTHOCUTCSA K CreaylowuM Tunam ycTaHOBOK /
TexHonorun: BCE

1.3 Specific Requirements / CneunanbHble TpeboBaHusA

Equipment shall be constructed in accordance with
the applicable provisions listed in section 1.6.
Where any provision presents a direct or implied
conflict with any jurisdictional regulation, the
jurisdictional regulation shall govern.

It is the Vendor’s responsibility that all aspects of
the construction conform to the requirements of the
specified codes, and meet the legal requirements of
the authorities having jurisdiction over the
installation and operation of the equipment.

O6opyaoBaHne OOMKHO MPOEKTMPOBATLCSA B COOTBETCTBUM C
NPUMEHNMbIMK TPeBOBaHUSIMU, NEPEYUCTIEHHLIMU B pasgene
1.6. B cniyyae ecnu kakoe-nmbo 13 NoMoXeHUIn HanpsMyo
WM KOCBEHHO NPOTUBOPEYUT KaKUM-NINOO IOpUANYECKUM
HopMaMm, NPeBanupyloT 3TV PUANYECKUE HOPMBbI.

MpopaBel, HeceT OTBETCTBEHHOCTL 3a TO, YTOObLI BCe
CTpOUTENbHbIE acneKTbl COOTBETCTBOBaNM TpeboBaHMAM
NMPUMEHMMBIX HOPM W MPaBui U oTBeYany ovumanbHbIM
TpeGoBaHNAM OpraHoB, B OPUCOUKLMM KOTOPLIX HAXoAATCS
BOMPOCHI MOHTaXa W 3KCMyaTauum COCyaoB.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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The Vendor shall submit to Purchaser data and | MpopaseL gomkeH npeactasuTb [okynatento AaHHbIe 1
drawings listed in the project specific documents in | yepTexu, nepeyncneHHble B MPOEKTHON JOKYMEHTauun, B
compliance with the requirements of the | cootBeTcTBUM C TpeboBaHMaMK cneundmkauum G-GS-19-1-1
specification G-GS-19-1-1 (or local equivalent). (MecHoro akBuBaneHTa)

1.4 Principles / OcHOBHble NONOXeHUs

Not applicable. He npumeHnmo

1.5 Definitions / OnpepneneHuns

Client / 3AKA3YNK: AIR LIQUIDE or any other entity defined in the contractual documents. / AIR LIQUIDE wnu
nobas uHasi opraHv3auus, onpefeneHHas B JOrOBOPHbIX JOKYMEHTaX.

E&C: Air Liquide Global E&C Solutions, the party responsible for the civil engineering studies. / Air
Liquide Engineering, ctopoHa, OTBETCTBEHHAs 3a MPOEKTMpOBaHWEe O6LLEeCTPOUTENBHbIX
pabor.

1.6 Applicable Codes, Standards, and Air Liquide Reference Documents / [lpumeHNMbIe HOPMbI
¥ npaBuna, ctaHAapThbl U cnpaBoYyHasa AokyMmeHTauus Air Liquide

1.6.1 Industry Codes and Standards / pomMbiwneHHbIe NpaBuna u cTaHAapThI

Concrete and Steel Design European EN, American ASCE, Indian IS, Chinese GB or any other
Code / Kog koHCTpyKUMK 13 international code./ EBponenckuin EN, AmepukarHckoe ASCE, nHawuiickoe IS, kutanckum
6eToHa 1 cTanu GB vnu no6ow gpyroi

MeXOyHapoaHbIN KogeKc.

1.6.2 Associated Air Liquide Documents / ConyTtcTBylowas aokymeHTauus Air Liquide

Not applicable. ‘ He npumeHnmo

1.7 Conflicts, Omissions and Alternatives / KoHpnukTHbIE CUTYyaLmn n npoTuBopeums, n
anbTepHaTUBHbIe BapUaHTbI

In case of conflicting requirements between this B cnyyae BO3HWKHOBEHMS NPOTUBOPEUUA MeXay TpeboBaHNsa MM
specification and applicable requirements of the HacTodwen cneuudukaumm m npuMeHUMbIMM TpeboBaHUAMMK
documents listed in section 1.6, the more stringent gokymeHTOB, NepeuncneHHbIX B pa3gene 1.6, gencreytoT 6onee
shall apply. XecTkune TpeboBaHus.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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In case of conflicting requirements, the following
items govern in descending order of precedence:

a. Agreements outlined in mutually approved
minutes of review meetings subsequent to the
issuance of the Purchase Order

B cnyyae npotuBopeunBbIX TpebGoBaHWii B nopsigke yobiBaHWS
npuopuTeTa AeNCTBYHOT CrieaytoLime NyHKTbI.

a. CornaweHusi, OTMeYeHHble B OOOKAHO YTBEPXOEHHbIX
npoTokonax OO30pHbLIX COBELLAHWIA, BbIMYLEHHbIE MNOCne
3akasa Ha lNocTaBky

b. Purchase Order and subsequent related b. 3aka3 Ha [loctaBky M nocnegywowiasi CBsA3aHHas C HUM
correspondence KOppecrnoHaeHuus

C. Project specific addenda CneunanbHoOe AOMOMHEHNe Mo NPOEKTy

d. This specification and accompanying d. HacTosiwas crneumdukaums 7] conpoBoanTErbHasi
documents listed in 1.6.2. OOKyMeHTauus, ykasaHHasa B n. 1.6.2.

Any exceptions, deviations, omissions, or Jliobble BO3paXeHWs, OTKIOHEHWUH,  WCKIIOYEHUS UMK

alternatives to the requirements shall be submitted
for Purchaser’s approval prior to award of Purchase
Order.

anbTepHaTUBHblE BapuaHTbl N0 TpeboBaHMAM AOMKHbI ObiTh
npeacTaBneHbl Ha ogobpeHue MNokynatens nepen nepenaden
3akasa Ha [NocTaBky.

2 GUARANTEES AND WARRANTY / TAPAHTUX U OTBETCTBEHHOCTb

Vendor shall guarantee satisfactory performance at
operating conditions and for the values specified in
the project specific documents, or by Vendor’s
specification where accepted by Purchaser.

In the event of failure of the equipment to meet the
requirements specified in 2.1, Vendor shall make
any and all changes or repairs as may be required,
at his own expense.

MpopmaBey rapaHTUpyeT  yOoOBrNeTBOpUTENbHble  pabouune
XapaKTepUCTUKN B YCMOBUSIX 3KCMnyaTauuv W napameTpbl,
yKasaHHble B MPOEKTHON [AOKYMEHTauuu Unu B cneuudukaumum
Mpopaasua, ecnu TakoBas NpuHATa Mokynatenem.

B cnyyae HecnocobHocTu o06opyaoBaHWsi COOTBETCTBOBATb
TpeboBaHuAM, ykaszaHHbIM B pasgene 2.1, lNpogasel, OOMmKeH
3a CBOW CYeT BbIMOMHUTL BCE WM3MEHEHUs MM [opaboTkw,
KOTOpble MOryT noTpebGoBaThCsl.

3 CALCULATION ASSUMPTIONS / PACYETHbBIE NMPEAMNONOXEHUA

a. Concrete compressive characteristic
strength: fc2g = 25 Mpa

b. Concrete bond stress: 1s=1.26Mpa
. Where 1s= 0.6 1s? (0.6 +

a) HopmaTtuHas npoyHocTb 6eToHa npu cxatuu: fees = 25 MlMa
b) HanpspkeHue cuennenunsa 6etoHa: Ts = 1,26 Mla
c)Fpe 1s=0,6 Ps? (0,6 + 0,06 feog) npU Ys=1 ( Ps = 1,4 ons

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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0.06 fezs), with Ws=1 (Ws= 1.4 for Chemical Bolts)

c. Concrete shear stress: 1, =0.75MPa

. Where tu = 0.045 fc2s/ Yo
d. Security coefficient over steel tension strength:
Ym=1.1

e. Security Coefficient over concrete strength: Yo
=15

f. No specific provision is made for corrosion
allowance.

XUMUYECKMX aHKEPOB)

d) MNpo4HOCTL BeToHa Ha caBwur: Tu= 0,75 MlMa

Foe tu = 0,045 feos/ Yo
KoacbcbmumeHT 3amaca npovyHOCTM CTanuM no  npegeny
MPOYHOCTM Npu pacTskeHnn: Ym = 1,1

KoatbcpuumeHT 3anaca npoyHocTn 6etoHa: Yo = 1,5

CneunanbHble [OMyLIEHVS MO MPUMNYCKYy Ha KOPPO3WUD He
Jenanuce.

4 ANCHOR BOLTS / AHKEPHbIE BOJIThbI

For each bolt diameter, different embedment lengths
are provided with corresponding allowable tension
strength.

These allowable tension strengths are the ultimate
tension strength, without any security coefficient on
the loads. Therefore, for service loads, they must be
reduced by affecting them with the appropriate
reduction load factor.

Depending on the type and material of the bolts each
embedment length provides different allowable
tension strength. It is up to the designer to choose the
required embedment length.

The provided anchor bolts tables are oriented to
tension anchorage. However, associated permissible
shear resistance strength is provided. In case the
main purpose of the anchors is the shear resistance,
a specific calculation must be carried out.

Onsa kaxporo avametpa Gonta npegycMOTPeEHbl pasfvyHble
3HayYeHUsi ANUHbI 3agenku B GEeTOH C COOTBETCTBYIOLLEN
[0NYCTUMOW MPOYHOCTBIO NPU PACTSKEHUN.

OTn JonycTumble 3HAYeHUsI MPOYHOCTU MpPU  PACTSHKEHUU
SIBNSATCA npeAenbHOW NMPOYHOCTLIO NMPU pacTsXkeHun 6es
yyeTa KoadpuuMeHTa 3anaca NPOYHOCTM MNpU  Harpyskax.
Mostomy gnA pabGo4yux Harpy3oK 3TU 3HA4YeHUs TpeodyloT
npuBeAeHUsi Mpu NOMOLLY COOTBETCTBYHOLLEIO MOMNPaBOYHOro
KoadhdpULmMeHTa No Harpyske.

B 3aBucumocTu oT Tuna n matepuana 6onNToB Kaxaas AnvHa
3a0ernkm obecneuynBaeT pasnuyHyo AonycTumMyro
NPOYHOCTbL Npu pacTskeHun. Boibop Tpebyemon AnuHbI
3agenkn B OeTOH OTHocuTca K cdepe OTBETCTBEHHOCTU
KOHCTpYKTOpA.

MpencraBneHHble  34ecb  Tabnuubl  aHKepHbIX  GonToB
OPWEHTUPOBaHbI Ha aHKEPOBKY C HaTsbkeHuem. [pu 3ToM
npegycMoTpeHa gonyctumas NPOYHOCTb Ha
conyTCTBYHOLWMA caBUr. B criydae ecnu OCHOBHOW LENbHO
aHKepoB ABnNsAeTcsl obecneyeHne MPOYHOCTU HA  COBWI,
HeobxoaMMO BbINONHUTL OTAENbHLIN pacyeT.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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4.1 Bolts Material and Design Yield Stress / Matepuan 60onToB 1 pacuyeTHbIN Npeaen TeKy4ecTu

Two different steel grades, hence two different
designh vyield stresses, are considered to
establish the anchor bolts tables in this
document. In all cases however, the steel to be
used shall have the elongation A (%) of the bolts
materials at Ultimate Tensile Strength UTS (Rm
rupture limit) to be at least 12%. The considered
yield stresses in this document are as follows.

Onsa cocTtaBneHus Tabnuy aHkepHbiXx GONTOB B HacToALWEM
[OKYMEHTE paccMaTpuBaloTCsl ABE PasfUYHbIE Mapku cTanu,
crnegoBaTenbHO, [OBa  Pas3fnUYHbIX  pacyeTHbIX Mpegena
TekydyecTn. OgHako BO Bcex criydasx MNpuMMEHsieMasi cTanb
[OIMKHA umeTb yanuHeHue A (%) martepuana 6onToB npu
npegene npodHoctu npu  pactskeHum UTS  (npegene
NMPOYHOCTU Ha paspbiB) He MeHee 12%. PaccmartpuBaembie B
HaCTOsILLLEM [OKYMeEHTe npefenbl TeKy4ecTu npeacTaBrieHbl
cnegywoLmMm obpasom.

1. Design yield stress 225 MPa / PacueTHbIn npegen Tekyyectu 225 MlMa:

a Carbon steels / S235; S275; S355 EN 10027-1
Yrnepoguctas cTtanb:
A36 (or F1554 Grade 36) ; A ASTM
283; A 284; A572; A573
b CryoSteels / X5CrNi 18-10 (1.4301) EN 10269

HepxaBelowas cranb:

B8 Classe1&2

ASTM 320 (bolts/6onTbl) / ASTM 194
(nuts/ranku)

2. Design yield stress 600 MPa / PacuyeTHbI npeaen Tekyvyectu 600 MMa:

a Low alloys /

34CrMo4 (1.7220); 42CrMo4

EN 10269

Hun3konermpoBaHHbIN (1.7225)
cnnas
B7/B7M/ B16 ASTM 193 (bolts/6onTbl) / ASTM 194
(nuts/rankn)
L7/ L7TM ASTM 320 (bolts/6onTbl) / ASTM 194
(nuts/ranku)
F1554 Grade 105 ASTM F 1554
b CryoSteels / X6NiCrTiMoVB 25-15-2 (1.4980) EN 10269
HepxagetoLas ctans
X8Nighote 1 (1.5662) + QT(Yield EN 10269
Stress/Mpenen Tekyvyectu>
585Mpa/Mrla)
A 453 Gr 660 ASTM 453

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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NOTE 1: This material could be used for PL type bolts only (as

bending of this material is not allowed)

All supplied materials of anchor systems (anchors,
anchor bolts, nuts, washers, plates, rods, etc) shall
conform to the Euro norms EN or American ASTM or
equivalent, in which case Global E&C Solutions’
written approval is required, regarding quality and

dimensions.

For economical reasons, in normal cases the
bolts with 225MPa design yield stress shall be
used. If it is not adequate, bolts with 600MPa
design yield stress may be used, taking into
consideration the economical design of the
foundation required thickness.

For CryoSteel materials, in cases where
equivalent material has to be used, Global E&C
Solutions’ written approval is mandatory for
above mentioned reasons, including quality,
dimensions, elongation and resilience.

For CryoSteel materials, lower yield steel stress
(lower than 600 MPa) may be used, with
requirement that it is verified by the mechanical
calculation and it is respecting the 600MPa bolts
dimensions provided in the corresponding PL
and HK tables within this document. Example of
such materials:

. EN 10269 X6CrNi18-10 +C700 (Carbide
solution treated/ Strain hardened)
Ys(0.2%)>350MPa; CVN@-196°C > 50Joules.

. ASTM320 / ASTM193 Material B8
Class2  (Carbide solution treated/Strain

NMPUMEYAHUE 1: 3TOT MaTtepvan MOXET WCMOoNb30BaTbCA TONbKO Ans
6onToB Tuna PL (Tak kak n3rnb atoro matepuana He JonyckaeTcsl).

Bce noctaBnsiemble MaTtepuanbl aHKEPHbIX CUCTEM (aHKepbl,
aHKepHble OOnTbl, ravku, wWanbbl, NAUTbl, CTEPXHM U T.4.)
OOMMKHbI  cOOTBETCTBOBaTb  EBpokogy  AMEpPUKAHCKOro
oblwecTBa cneunanucToB MO WCMbITAHUAM W MaTepuarnos
(ASTMI) unn paBHOULEHHBIM HOpMaM, B Crydae KOTOPbIX
TpebyeTca nucbMeHHoe paspelleHne komnaHum Global E&C
Solutions’ B OTHOLIEHUM Ka4eCTBa N pa3MepoB.

N3 3sKoHOMUYECKMX COOOpaKeHMI B HOpMAarbHbIX Crydasx
OOMKHbI  UCMoNb30BaTbcad OOMTbl C pacyeTHbIM MNpeaeriom
Tekydectn 225 MMa, a Tam, rge 9TO Henpuemnemo, MoryT
ncnonb3oBaTbCAd GONTbI C pacyeTHbIM NPederiom TeKydecTu
600 MIlla ¢ ydyeToM 3KOHOMU4YECKOro pacveta Tpebyemowm
TONWMHBI PyHAAMEHTAa.

B cnyuasx, korga Tpebywotcsa adkepbl CryoSteel, cnegyet
ucnonb3oBatb ctaHgapT EN 10269 nnm ASTM 320, ocobeHHO
no npuyMHam YyCTOMYMBOCTM, T.e. TBepaocTb LWapnm c¢
Hagpesom CVN@-196°C npeBbiwaeTt 27 [xoynen, ecnu 3To
He yka3aHo B KoJeKce.

Ons matepuanoB CryoSteel, B cnyyasix, korga Heob6xooumo
MCrnonb3oBaTb 9KBMBANEHTHblE MaTepuanbl, NUCbMEHHOE
paspeweHne Global E&C Solutions siBnsietcs obsi3aTenbHbIM
Mo BbllLEyKa3aHHbIM NPUYMHAM, BKIOYas kayecTBO, pa3mepsl,
YONUHEHWE U 3NacTUYHOCTb.

Onsa  marepuwanos  CryoSteel  MOXHO  Mcnomnb3oBaTb
HanpskeHue cTanu ¢ Gonee HU3KMUM MPeaenom TeKydecTu
(menee 600 MIlla) npu ycnoBuu, YTO OHO MPOBEPEHO
MexaHW4eCKkUM pacy€TOM U COOTBETCTBYET pa3mepam GonTos
600 Mrla, ykazaHHbIM B cooTBeTCTBYOWMX Tabnmuax PL n HK
B 3TOM JOKymeHTe. [pumep Takux matepuanos:

. EN 10269 X6CrNi18-10 +C700 (Carbide solution
treated/ Strain hardened) Ys(0.2%)>350MPa; CVN@-196°C >
50Joules.

« ASTMB320/ ASTM193 Material B8
Class2 (Carbide solution treated/Strain

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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hardened) Ys(0.2%)>450MPa (25 to 32mm hardened) Ys(0.2%)>450MPa (25 to
thick); CVN@-196°C > 27Joules. 32mm thick); CVN@-196°C >27Joules.

Bce GonTbl M raikv OOSKHbI UMETb MEeTpUYeckylo pesbby no

craHgapty UCO.
All bolts and nuts shall be the ISO metric thread

series.

4.2 Bolts Types and Resistance within Concrete / Tunbi 60NTOB U UX NPOYHOCTL B GETOHHOMN
KOHCTPYKLMUU

Table 1: Bolt Type Designation / Tabnuua 1: O603HayeHune Tvna 6onta

Tun 6onTta lMonHoe onuncaHne

PL (or CB) AHKepHbIA BONT C rankom 1 Wanodon
HK AHKepHbI BOMT C KPHOKOM

LN lMpoxoaHoN aHKepHbIA 6onT

CH XUMMYECKUIN aHKEPHbIN 6onT

TR [MonepeyHbI aHKepHbIN 6onT

SP AHKepHbI BONT cneyuansHOro Tuna

Bolts type HK, LN, CH tensile loads are resisted by | BonTel Tuna HK, LN, CH Beiaepxusatot

cuenneHusa.

Bolts type PL, TR, SP tensile loads are resisted by | BonTel Tuna PL, TR, SP Bbinepxusarot

the shear cone through the concrete from the | PACTAMMBAIOLLYIO HArpy3Ky 3@ CHET KOHMYECKOro
washer plate or steel sections webs bearing on the | Pa3rpy304HOro sneMeHTa, NPOXOAALLEro Hepes
concrete. The critical shear perimeter is the vertical | O8TOHHYIO KOHCTPYKLMIO OT Waibkl Mk OT onopel
surface at mid distance between the washer plate | CTEHKM CTanbHOro npoduns Ha 6eToHHON

and the plinth concrete surface. KOHCTPYKLMW. KpuTnyeckwii nepumeTp casura
npencTaBnsieT coboi BepTuKanbHY0 MOBEPXHOCTb
Ha paBHOYAANEHHOM PAcCTOSHUM OT LUanGbI U
6ETOHHON NOBEPXHOCTN OCHOBaHWS.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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The corrosion protection of the Carbon Steel and
Loy Alloy bolts might be insured by painting (or
alternative active protection, thin coatings) after
installation of the bolts (which implies that bolts
might be delivered and installed without any
protection). However, a corrosion protection is
mandatory when the above located structure/
equipment is galvanized or is of Cryo-Steel type.

KopposunoHHas 3awmta 60M1ToB U3 yrnepoaucTon
CTanu 1 HU3KOJIErMPOBAHHOIO CriaBa MOXeT ObITb
3acTpaxoBaHa nocpeacTBOM OKpacku (unwm
anbTepHaTUBHOW aKTUBHOW 3aLLUTbI, TOHKMX
MOKPbITUIA) NMOCIE YCTaHOBKN BONTOB (3TO
O3HauyaeT, 4To 60NThbl MOTYT NOCTaBNATLCS U
yCTaHaBnmBaTbcs 6€3 Kakon-nmbo 3aLumThl).
OpfHako aHTMKOPPO3MOHHAas 3alumTa SABnsieTcs

06513aTenbHON, ecnu Bhllleyka3aHHast
KOHCTPYKLMS/060pyNoBaHMNe OLMHKOBAHO UK
MMeeT TUM HepKaBetoLLien cTanu.

4.3 Anchor Bolts Designation / O603Ha4YeH1e aHKepHbIX 60nTOB

Anchor bolts shall be designated on the detail drawings as the following example: /
Anchor bolts shall be designated on the detail drawings as the following example:
HK-36-3/ NT-2/ PJ-200

HK-36-3 Hooked type bolt of 36mm diameter with a length into concrete according to
type 3 of the corresponding bolt table. / AHkepHbIN 60NT C KprOKOM, AnamMeTpoMm
36 MM, C ANMHOW 3a4ernkn B 6€TOH No Tuny 3 CornacHoO COOTBETCTBYIOLLEN

Tabnuue 6onToB.
2 Nuts to be provided with one washer. / OgHa wanba ykomnnekToBbiBaeTcs 2-
MS ravkamu.

Projection length 200mm above the rough concrete (without the grouting
thickness). / anuHa BeICTynaroLen 4YactT Haa HeoTAenaHHbLIM 6eToHoM (6e3
TOMLWWHbI 3afMBKM CTpOUTENbHbLIM pacteopoM) 200 MMm.

NT-2

PJ-200

The thread length shall be according to Section 7.3. / OnuHa pe3bboBOM 4acTu OOImMKHa COOTBETCTBOBATb
TpeboBaHuaM pasgena 7.3.

4.4 Plate Type Anchor Bolts — Type PL / AHkepHble 60NnTbI € rankon v wanboun — Tun PL

Type PL shall be selected for bolts subjected to high-tension. / Tun PL pomxeH Bbibupatbca ans 6ontos,
UCMbITbIBAOLLMX BbICOKME PaCTArMBalOLLNE HArpysku
Figure 1: PL BOLT - Pre-Embedded Type

/PucyHok 1: PL Bont - lNpeaBaputensHO BCTPOEHHbIN TUN

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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Figure 2: PL BOLT - Pocket Type / PucyHok 2 — Bont PL — KapmaHHoro tuna

OTKA3 OT OTBETCTBEHHOCTW: O3HakombTeCh C 3asiBeHMeM 06 oTkase OT OTBETCTBEHHOCTU B 3TOM [JJOKYMEHTE nepep ero
MCMnonb30BaHUEM.
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4.41

Plate Type Anchor Bolts with Top Partial-Length Sleeves — Type PL / AHKepHble 60nTbI

nacTUHYaToOro Tuna ¢ BepxXHMmMu BTYyNKamMu YyacTU4YHOM AnuHbI- Tuna PL.

In case partial top sleeve is used, for alignment
requirement after concrete pouring, then the following
is to be considered:

. The lengths L1 and L2 (in the resistance
capacities table) will be increased by the additional
length of the sleeved part of the bolt.

. The tension capacity of the anchor bolt will
stay the same.
. The shear horizontal capacity of the anchor

provided in the resistance capacities table is no more
available, except if the sleeve is filled with grouting.

Based on above, and quick-and-simple construction
methodological reason, and economic aspects
(potential increase of foundation thickness), the
partial top sleeves are advised to be avoided.

Additionally, partial length sleeves should not be used
for base plates on structural steel columns which
have oversized holes.

B cnyyae wucnonb3oBaHWa 4acTUYHOM BepxXHEW BTYMKWM And
BblpaBHMBaHWSA nocne 3anuBku 6eToHa crefyeT y4yuTbiBaTb
cnepgywoulee:

- OnumHa L1 n L2 (B Tabnuue conpotuBneHwun) 6yaet
yBeNnuyeHa Ha [JOMOSNHUTENbHYIO AfWHY BTYNIOYHOW 4acTu
bonTa.

- HaTspkeHue aHkepHoro 6onTa ocTaHeTCsl MPEXHUM.

- [opusoHTanbHas casurosasi CnoCOBHOCTb aHkepa, YKa3aHHasa

B Tabnuue conpoTMBNEHWA, OoOnblie HepocTynHa, 3a
WCKMIOYEeHNEM crnyyaes, Koraa MmycTa 3anonHeHa
LLeMEHTUPOBKOM.

Ncxoos 13 BLILEUSNOXEHHOrO, a Takke ObICTPO M MPOCTOro
METOO0MOINMYECKOoro o6ocHoBaHUA CTpoMTenbLCTBa "
3KOHOMWYECKUX  acfekToB  (noTeHuuanbHoe YyBenu4yeHue
TOMNLWMHBI (PyHAaAMeHTa), pekoMeHayeTcs u3beratb YaCTUYHOIO
MCMONb30BaHUS BEPXHUX PYKaBOB.

Kpome TOro, pykaBa 4YacCcTU4HOW [ANWHbI He  OOSKHbI
MCnonb3oBaTbCA AN OMOPHbIX  MAAT  KOJIOHH n3
KOHCTPYKLMOHHOWM CTanu ¢ 60nbLIMMn OTBEPCTUAMMN.

4.4.2 Plate Type Anchor Bolts with use of Nuts instead of washer plates — Type PL / AHkepHble
6onTbl NfIacTUHYaToOro TMNa ¢ ramkamu BmecTo wamno - Tun PL

In case heavy hex nut is only disposed, without the
anchor plate above — as mentionned in Fig 1 & 2,
then this practice although being accepted, shall be
accompanied by a reduction of the bolt resistance of
25%, vertically and horizontally, as given in the
corresponding resistance capacities table.

To be noted that the plate, when provided, will ensure
a suffisant ductility behaviour to the anchor, which is
very welcomed in many circumstances, such as
fatigue, earthquake, occasionally high wind blows,
vibrating phenomenen, or pre-tensioning, in which
cases lower stressed concrete is seeked.

Ecnu Tskenble WeCTUrpaHHble rarkm yTUIN3MPYHTCA TOJbKO
©e3 aHKkepHOW NNacTWHbI, Kak ykaszaHo Ha puc. 1 n 2, To, XxoT4
3Ta MpakTuka U MPUHUMAETCs, OHa [OIPKHA COMPOBOXAATLCSH
yMeHbLLEeHeM conpoTuBneHnst 6onta Ha 25% No BepTuKkanu u
ropu3oHTanu, Kak yka3aHO B COOTBETCTByLLeN Tabnuue
COMPOTUBIIEHNS.

CnegyeTr  OTMETWUTb,  4TO NnnacTuHbI
obecneuynBaeTcs BblCOKas
KpenneHus, 4YTO O4YeHb MPMBETCTBYETCA BO  MHOIMMX
06CTOSATENbCTBAX, TaKMX Kak YCTanocTb, 3eMMeTpsiCeHue,
MHOrga cunbHble BETPOBbIE yAapbl, BUOPALMOHHLIE SIBMEHUS

WM npeaBapuTenbHOe HaTshkeHWe, Mpu KOTOpbiX TpebyeTcs

npu Hannymnm
nnacTn4HOCTb aHKepHoro

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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GEeTOH, HaXOAALWMIACA NoO MEHBLLMM HanpsXKeHneMm.

4.4.3 Plate Type Anchor Bolts without tack weld in case of 600 Mpa resistance — Type PL/
AHkepHble 60nTbl 663 NnpuxBaTa cBapKkoun B cryyae conpotuneHusa 600MIMMa - Tun PL

Note : For 600Mpa bolts, the tack welded, as
represented on the Figures 1 & 2, shall be avoided.
Instead, an additional nut shall be provided , to the
one existing below the washer plate, located above
the washer plate (same as CB Type bolts on Figure
8). The corresponding Figures shall be maked-up
later.

MpumevaHne: [Ons 6GontoB 600Mpa cnegyet wu3beratb
NPUXBaTKKN, Kak MoKasaHO Ha pucyHkax 1 u 2. Bmecto 3Toro
[oMmkHa ObITb NpegycMOTpPeHa OOMONHUTENbHAsA ravika K TOMW,
KOTOpasi HAXOAMTCS NOA LWanbor 1 pacnonoXxeHa Hag wanbon
(tak xe, kak u 6ontel TMna CB Ha PucyHke 8).
CootBeTtcTByIOWME Undpbl OyayT NnpMBeAeHbl B COOTBETCTBUE
nosxe.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Table 2/ Tabnuua 2

PL Type Bolts: Dimensions and Capacities / Bonthl Tuna PL: Pasamepbl u npegenbHble
napameTpbl Pa3mepbl
Yield stress 225 MPa / Npenen Tekyyectn 225 MINa Kapmana

Tonuw,

Type/Tun D (Mm) L1 (Mm) L2 (Mm) N (kH) " HkH) |(Pvametp WP yp7 S |DP
(Mm) (vm) MM)|(MM)
PL-12-1 12 108 138 17,2 4,3 50 12 [130(190
PL-12-2 12 144 174 17,2 4,3 50 12 [130]230
PL-16-1 16 144 183 28,6 7,2 50 15 (130|240
PL-16-2 16 192 231 32,1 8,0 50 15 [130 (290
PL-20-1 20 180 230 44,0 11,0 60 20 |(140[280
PL-20-2 20 240 290 50,1 12,5 60 20 |[140[340
PL-24-1 24 216 272 66 17 80 20 |[160 (330
PL-24-2 24 288 344 72 18 80 20 |[160 [400
PL-30-1 30 270 340 103 26 100 25 |[180[390
PL-30-2 30 360 430 115 29 100 25 |[180 (480
PL-36-1 36 324 408 149 37 120 30 |[200 [460
PL-36-2 36 432 516 167 42 120 30 |[200 |570
PL-42-1 42 378 471 202 51 140 30 |[220 [530
PL-42-2 42 504 597 229 57 140 30 |[220 |650
PL-48-1 48 432 539 258 64 150 35 |[230 (590
PL-48-2 48 576 683 301 75 150 35 |[230[740
PL-56-1 56 504 628 355 89 180 40 |[260 [680
PL-56-2 56 672 796 415 104 180 40 |[260 |850
PL-64-1 64 576 722 467 117 210 50 |[290[780
PL-64-2 64 768 914 547 137 210 50 ][290 [970
PL-72-1 72 648 811 595 149 240 55 |[320 (870
PL-72-2 72 864 1027 708 177 240 55 |[320 (1080

1) MpepenbHas NPoYHOCTb NpU pacTskeHun, 6e3 koadhduumeHTa 3anaca npoyHocTU. Mo Mepe LenecoobpasHoCTU, 3TOT NokasaTesb NPOYHOCTH
[OOIMKEH KOPPEKTMPOBATLCS C NMPUMEHEHNEM MOMNPaBOYHbIX KO3 ULMEHTOB Ha paccTosiHUe Mexay 6onTamm u Ha paccTosiHUe 4O KPOMKU B
cooTBeTCTBUM C pasgernom 4.11. [ina 6onta kapMmaHHOro TMnNa AOMKEH NPUMEHSTBCA COOTBETCTBYIOLLMIA NONPaBOYHbIA KOS MULMEHT Ha NPOYHOCTb,
KaKk aTo yka3aHo B pasgene 7.7 HacTosiwero fgokymeHta. / Ultimate tension strength, without any security coefficient. This strength must be affected by
the bolts spacing and edge distance reduction factors, if appropriate, in compliance with Section 4.11. For pocket type bolt, appropriate strength
reduction factor must be affected, as stated in Section 7.7 of this document.

D: OunameTp 6onTa / Bolt Diameter

L1: KoHCTpyKTUBHas AnunHa BHYTpY BETOHHOWM KOHCTPYKLMK (3aaenka 6onta no BepxHen YacTu Lwainbbl)
L2: BdpdekTnBHasa gnuHa BHYTPYU GETOHHOWM KOHCTPYKLMK

N: MpeaenbHo gonycTnMas NpoYHOCTb BonTa Npu pacTskeHun
H: MpepensHo AonycTmas NpoyHoCcT BonTta Ha casur

WP: LLiar6a BHYTpK GETOHHOW KOHCTPYKLUMK C OTBEpPCTMEM nof 6onT AguamMeTpom + 4 MM; Npeaen Tekydyectn matepuana 225 MMa. LWWaiiba moxeT 6biTb
3aMeHeHa Ha KBaZpaTHYIO NNacTUHY CO CTOPOHOM, PaBHOW AuamMeTpy.

S: Pa3mep CTOpoH kapmaHa
DP: my6bwHa kapmaHa

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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PL Type Bolts: Dimensions and Capacities / BonTtbl Tuna PL: Paamepbl u npegenbHbie napaMmeTpbl
Yield stress 600 MPa / Npepen Teky4yectu 600

Mla
Tun D (mm) L1 (mm) L2 (Mm) N (kH) " H (kH)
PL-12-1 12 180 213 44,0 11,0
PL-12-2 12 240 273 46,0 11,5
PL-16-1 16 240 284 74,5 18,6
PL-16-2 16 320 364 85,6 21,4
PL-20-1 20 300 355 117,6 29,4
PL-20-2 20 400 455 133,6 33,4
PL-24-1 24 360 421 170 43
PL-24-2 24 480 541 193 48
PL-30-1 30 450 525 261 65
PL-30-2 30 600 675 306 77
PL-36-1 36 540 634 371 93
PL-36-2 36 720 814 446 111
PL-42-1 42 630 738 500 125
PL-42-2 42 840 948 611 153
PL-48-1 48 720 842 648 162
PL-48-2 48 960 1082 803 201
PL-56-1 56 840 984 906 226
PL-56-2 56 1120 1264 1107 277
PL-64-1 64 960 1126 1177 294
PL-64-2 64 1280 1446 1459 365
PL-72-1 72 1080 1268 1500 375
PL-72-2 72 1440 1628 1887 472
PL-80-1 80 1200 1405 1844 461
PL-80-2 80 1600 1805 2369 592

1) MNpenenbHas NPOYHOCTbL NpU pacTsbkeHun, 6e3 koadpduLmeHTa 3anaca npovHocTu. o Mepe Lenecoobpa3HOCTU, 3TOT NokasaTeslb MPOYHOCTM AOMKEH KOPP
nonpaBOYHbIX KOIPMULIMEHTOB HA paccTosiHWE Mexay 6onTamu 1 Ha paccTosiHMe A0 KPOMKM B COOTBETCTBUM C pasaenom 4.11. [ina 6onTta kapmaHHOro Tvna |

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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nonpaBoYHbIN KO3hhULIMEHT Ha NPOYHOCTb, Kak 3TO yka3aHo B pasaene 7.7 HacToswero gokymeHTa. / Ultimate tension strength, without any security coefficier
bolts spacing and edge distance reduction factors, if appropriate, in compliance with Section 4.11. For pocket type bolt appropriate strength reduction factor mt
this document.

D : OuameTtp GonTa

L1: KoHCcTpyKTUBHas AnunHa BHYTpY BETOHHOWM KOHCTPYKLMK (3aaenka 6onta no BepxHen YacTu Lwanbbl)
L2: BdpdekTnBHasA onuHa BHYTPYU GETOHHOWM KOHCTPYKLMK

N: MpepensHo gonycTumas NpPoYHOCTb GorTa Npu pacTsKeHUn

H: MNpepenbHO gonycTumas NpoYHOCTb GonTa Ha cABUr

WP: LWari6a BHyTpn 6ETOHHOW KOHCTPYKLMM C OTBEpCcTMEM nop 6onT anameTpom + 4 MM; npefen Tekydectu matepuana 340 MMa. Lar6a moxeT ObiTb 3amet
CTOPOHOW, paBHOW AnamMeTpy.

S: Pa3mep CTOpoH kapmaHa
DP: my6wHa kapmaHa

4.5 Hooked Anchor Bolts — Type HK / AHkepHble 60nTbI ¢ Kptokom — Tun HK

All plant equipment including horizontal drums, exchangers, pumps, steel structures, minor equipment and pipe
supports where significant or repetitive tension loads are not envisaged. / Bce eamHnubl 3aBoAckoro obopyaoBaHus,
BKIIOYAs TOPWU3OHTasnbHbIE €MKOCTW, TEMNOOOMEHHUKM, HACOChl, CTarnbHble KOHCTPYKUUW, BCMNOMOraTernibHoe
obopynoBaHMe M onopbl TPYOOMNMPOBOAOB, FAe HE OXMOATCS 3HAYUTENbHble M MOBTOPSOLWMECS pacTsarmBaroLLme
Harpysku.

Figure 3: HK BOLT - Pre-embedded Type / PucyHok 3: Bont HK — BcTpoeHHoro tuna

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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GR j
GROUTH THK ‘

IV

TL
PJ

EP OF ROUGH CONCRETE

i)\ v

\\

Ve

PJ: REFER TO SECTION 7.2
TL: REFER TO SECTION 7.3

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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HK BOLT BONT TUNA HK

PRE-EMBEDDED TYPE C NPELOBAPUTENLHON SAOENKON

GROUTH THK TONWKMHA 3ANTMBKM PACTBOPOM

Pj: REFER TO SECTION 5.2 Pj: CM, PA3OEJ 5.2

TL: REFER TO SECTION 5.3 TL: CM, PA3JEN 5.3

TOP OF ROUGH CONCRETE BEPXHAA NMOBEPXHOCTb HEOEPABEOTAHHOIO BETOHA

Figure 4: HK BOLT — Pocket Type — PucyHok 4: Bont HK — KapmanHoro tuna

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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HK BOLT

ALTERNATE A POCKET TYPE ALTERNATE B

—
GR
GROUTH THK 'E

Fﬁﬂ
g:oww 'J:j‘

L
PJ

-u_LJ

L
PJ

 TOP_OF ROUGH CONCRETE

|
TOP OF ROUGH CONCRETE i
|
|

| _VARIABLE _]

Bl

B2

DP
0P

~~._ROUGH SURFACE —

{by expanded metal
sheet or manually

s by hammering) 5
NON—SHRINK
MORTAR
- [ 1
} g | g
1 R ! R
TRD, I TRD 1
N N
1 [@& | o e > @
‘ I I
I 1
[ = [ o
D B o B
Ld L
40 40 MORTAR 40 40
Imini| 7xD mini POURING SPOUT mini 7xD mini
S S
Section X=X Section Y-Y

S: REFER TO SECTION 2.5
DP: REFER TO SECTION 2.5
PJ: REFER TO SECTION 5.2
TL:  REFER TO SECTION 5.3
TRD: REFER TO DIMENSION IN TABLE NOTES

NOTA:; THE MESH OF THE EXPANDED METAL SHEET SHOULD BE
IN THE RANGE OF 20mm x 10mm x Zmm Thk

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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NOTE: In case the anchors integrate a sleeve at its upper part, the lengths L1, L2 will be increased correspondingly
while keeping the same strength capacities for the anchor. / MTPUMEYAHWE: B cnyvae, ecnn aHKkepbl UMEIOT BTYIKY
B BepxHel Yactu, anvHa L1, L2 6yaeT cooTBETCTBEHHO yBENMYEHa, COXpaHssi NpM 3TOM Te Xe CaMble NPOYHOCTHbIE

XapaKTepUCTUKN aHKEepPOB.

HK BOLT BONT TUMA HK

POCKET TYPE KAPMAHHOIO TUNA

ALTERNATE A BAPUAHT A

ALTERNATE B BAPUAHT B

GR GR

GROUTH THK TONWNHA 3ANIMBKN PACTBOPOM

TOP OF ROUGH CONCRETE BEPXHAA NOBEPXHOCTb HEOEPABOTAHHOIO BEETOHA
Mini MuH.

VARIABLE MEPEMEHHAA BENMNYNHA

ROUGH SURFACE

HEOBEPABEOTAHHAA NMOBEPXHOCTb

(by expanded metal sheet or manually by hammering)

(3a cyeT ycTaHOBKM NMPOCEYHO-BBITSKHOMO METaNNIMYECKOro
nvcta, nubo nytem o6paboTkv MOMOTKOM BPY4HYO)

NON-SHRINK MORTAR

BE3YCAOYHbLIN PACTBOP

MORTAR POURING SPOUT

XEJOB A1 3AITMBKM PACTBOPA

Section X-X

Paspes X-X

Section Y-Y

Paspes Y-Y

S: REFER TO SECTION 2.5

S: CM. PA3[IEN 2.5

DP: REFER TO SECTION 2.5

DP: CM. PABOEN 2.5

PJ: REFER TO SECTION 5.2

PJ: CM. PA3[EJ1 5.2

TL: REFER TO SECTION 5.3

TL: CM. PA3EN 5.3

TRD: REFER TO DIMENSION IN TABLE NOTES

TRD: PASMEP CM, B MPUMEYAHNAX K TABJINLIE

NOTA: THE MESH OF THE EXPANDED METAL SHEET
SHOULD BE IN THE RANGE OF 20 mm x 10 mm x 2 mm Thk

MPUMEYAHWE: PASMEP OTBEPCTWIN B B MPOCEYHO-
BbITSAXXHOM METANNMNYECKOM NUCTE OOJIKEH
HAXOONUTLCA B OUAMA3OHE 20 mm x 10 MM X 2 MM TOnLL,.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Table 4 / Tabnuua 4

Mpenen Tekyyectn 225 MMNa

Bontbl TMNa HK: Paamepbl 1 npeaenbHbie napameTpbl

Pa3mepbl kKapmMaHa

Twvn D (Mm) L (mm) N (kH) " H (kH) S (mm) DP (mm)
HK-12-1 12 120 12,3 3,1 170 230
HK-12-2 12 150 13,3 3,3 170 260
HK-12-3 12 180 14,2 3,6 170 290
HK-16-1 16 160 21,9 55 200 290
HK-16-2 16 200 23,6 5,9 200 330
HK-16-3 16 240 25,3 6,3 200 370
HK-20-1 20 200 34,2 8,5 220 340
HK-20-2 20 250 36,8 9,2 220 390
HK-20-3 20 300 39,5 9,9 220 440
HK-24-1 24 240 49 12 250 400
HK-24-2 24 300 53 13 250 460
HK-24-3 24 360 57 14 250 520
HK-30-1 30 300 77 19 290 490
HK-30-2 30 375 83 21 290 560
HK-30-3 30 450 89 22 290 640
HK-36-1 36 360 111 28 340 580
HK-36-2 36 450 119 30 340 670
HK-36-3 36 540 128 32 340 760
HK-42-1 42 420 151 38 380 660
HK-42-2 42 525 162 41 380 770
HK-42-3 42 630 174 44 380 870
HK-48-1 48 480 197 49 420 750
HK-48-2 48 600 212 53 420 870
HK-48-3 48 720 227 57 420 990

1) MpepenbHasa NPoOYHOCTL Npu pacTskeHun, 6e3 koaddurumeHTa 3anaca npovHocTu. o mepe LenecoobpasHocTy,
3TOT NoKasaTenb MPOYHOCTU AOIMPKEH KOPPEKTMPOBATLCS C MPUMEHEHUEM MOMNPaBOYHbLIX KO3MULIMEHTOB Ha
paccTosiHne mexay 6ontamm 1 Ha paccTosiHue 40 KpOMKU B COOTBETCTBMM € pasgernom 4.11. [ina 6onta kapmaHHOro
TMNa AOSMKEH NPUMEHSTLCS COOTBETCTBYIOLLMIA MOMPaBOYHbIA KO3(PMULNEHT HA MPOYHOCTD, Kak 3TO yKa3aHo B

pasgene 7.7 HacTosLero JOKyMeHTa.

D: OnameTp GonTa

L: OdbdekTmBHas AnNvMHa BHYTpU 6ETOHHOW KOHCTPYKLMN
r = 3 x D Paauyc kptoka 6onTa
LR = 2 x D AnnHa yacTtn 6onTa, BbIXoasiLlen Ha NOBEPXHOCTb

N: MpeaenbHo gonycTMMast NPOYHOCTL BonTa NPU pPacTsKEHUM
H: MpenensHo gonycTumas npoyHocTe GonTa Ha casur

TRD MonepeyHblii cTepxkeHb: AnvHa = S + 300; anameTtp = 1,5 x D ; noctaBka obecneumBaeTcsi NOAPSAYMKOM, BbINOSHSIOLLMM
obLecTpouTenbHble paboTbl; He TpebyeTcsa AN NoNepeYHoro CTepxHsi, rae 6onT npeacTaBnseT cobor TUN aHkepa ¢ NpeaBapUTenbHON
3apenkon, T.e. 6e3 kapmaHa.

S: Pa3amep CTOpPOH kapmaHa

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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DP: my6bvHa kapmaHa

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Table 5/ Tabnuua 5

Bontbl TMNa HK: Pasamepbl 1 npeaenbHbie napaMmeTpbl

Mpenen Tekyyectn 600 Mna

Pa3mepbl kKapmMaHa

Twvn D (Mm) L (mm) N (kH) " H (kH) S (mm) DP (mm)
HK-12-1 12 240 16,1 4,0 170 350
HK-12-2 12 300 18,0 45 170 410
HK-12-3 12 420 21,8 55 170 530
HK-16-1 16 320 28,6 7,2 200 450
HK-16-2 16 400 32,0 8,0 200 530
HK-16-3 16 560 38,8 9,7 200 690
HK-20-1 20 400 44,7 11,2 220 540
HK-20-2 20 500 50,0 12,5 220 640
HK-20-3 20 700 60,6 15,1 220 840
HK-24-1 24 480 64 16 250 640
HK-24-2 24 600 72 18 250 760
HK-24-3 24 840 87 22 250 1000
HK-30-1 30 600 101 25 290 790
HK-30-2 30 750 113 28 290 940
HK-30-3 30 1050 136 34 290 1240
HK-36-1 36 720 145 36 340 940
HK-36-2 36 900 162 41 340 1120
HK-36-3 36 1260 196 49 340 1480
HK-42-1 42 840 197 49 380 1080
HK-42-2 42 1050 221 55 380 1290
HK-42-3 42 1470 267 67 380 1710
HK-48-1 48 960 258 64 420 1230
HK-48-2 48 1200 288 72 420 1470
HK-48-3 48 1680 349 87 420 1950

1) MpepenbHasa NPoOYHOCTL Npu pacTskeHun, 6e3 koaddurumeHTa 3anaca npovHocTu. o mepe LenecoobpasHocTy,
3TOT NoKasaTenb NPOYHOCTU AOIPKEH KOPPEKTMPOBATLCS C MPUMEHEHUEM MOMNPaABOYHbLIX KO3MULIMEHTOB Ha
paccTosiHne mexay 6ontamm 1 Ha paccTosiHue 40 KPOMKU B COOTBETCTBMM € pa3genom 4.14. [ina 6onta kapmaHHOro
TMNa AOSMKEH NPUMEHSTLCS COOTBETCTBYIOLLMIA MOMPaBOYHbIA KO3(MUUNEHT HA MPOYHOCTD, KakK 3TO yKa3aHo B

pasgene 7.7 HacTosLero JOKyMeHTa.

D: OnameTp GonTa

L: OdbdekTmBHas AnNvMHa BHYTPU GETOHHOW KOHCTPYKLMM

r = 3 x D Paauyc kptoka 6onTa

N: MpeaenbHo gonycTMMast NPOYHOCTL BonTa NPU PacTsKEHUM

LR = 2 x D AnuHa yacTtn 6onTa, BbixoasiLlen Ha NOBEPXHOCTb

H: ﬂpep,eano ponyctuMasa Nnpo4YHOCTb 6onTa Ha casur

TRD MonepeyHblii cTepxkeHb: AnvHa = S + 300; anameTtp = 1,5 x D ; noctaBka obecneumBaeTcsi NOAPSAYMKOM, BbINOSHSIOLLMM
obLecTpouTenbHble paboTbl; He TpebyeTcsa AN NonepeYHoro CTepxHsi, rae 6onT npeacTaBnseT cobol TUN aHKkepa ¢ NpeaBapuUTenbHON

3apenkon, T.e. 6e3 kapmaHa.
S: Pa3amep CTOpPOH kapmaHa

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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DP: my6bvHa kapmaHa

4.6

For revamps, where anchoring in existing concrete is
required, this must be performed by first drilling a hole
and by fitting it by a special non-shrink grouting.

NOTE:
1. The values of the table below are given for a
drilled-hole  diameter equal to the  bolt

diameter+20mm. The drilled-hole shall be free from
any dust and the like before placing the bolt and non-
shrink mortar.

2. The linear bolts shall be threaded all along
the length.
3. The linear bolts allowable capacities with a

yield stress of 600MPa being equal to those with a
yield stress of 225MPa, an additional specific table for
the bolts with a yield stress of 600MPa is not
provided.

Linear Anchor Bolts / lpoxoaHble aHKkepHble 6onTbl — TN LN

[NnA peMOHTHbIX U PEKOHCTPYKLUMOHHBLIX paboT, TpebyloLimx
YCTAHOBKM  aHKEPOB B  yX€  UMEWMUXCS  GETOHHbIX
KOHCTpyKUuMsX. CHavyana pacceBepnvBaloT OTBepcTue, B
KoTOpoOe ycTaHaBnvBaeTcs aHkep " 3anuBaeTcs
6e3ycagoUHbIM LEMEHTHbLIM PaCTBOPOM.

MpumeyaHme 1: 3HayeHus, NpedcTaBIEHHbIE B CreayoLwen
Tabnuue, ykasaHbl AN BbICBEPSIEHHONO OTBEPCTUS, OuaMeTp
KOTOporo paseH auameTpy donta + 20 mm. lNepen ycTtaHOBKOM
oonta mn 3anuBkol 0e3ycagoYHbIM LEMEHTHbIM PacTBOPOM
OTBEpPCTUE HEOBXOOUMO OYUCTUTb OT MbIIM N aHANOrMYHbIX
3arpsi3HeHnNn.

MpumeyaHume 2: [NpoxogHble BONTbI OMMKHLI UMETbL pe3bby Mo
BCEW CBOEWN AJIMHE.

Mpumevanmne 3: [lpegenbHO [onycTUMblE  NapaMmeTpbl
npoxogHbix 6ontoB ¢ npegenom Tekydectn 600 Mna paBHbl
npegenbHO AONYCTUMbIM MapameTpaM MNpoxodHbix 6onToB C
npegenom Tekydectn 225 Mna; otgenbHasi 4ONOMHUTENbHAs
Tabnuua ana 6ontoB ¢ npegenom Tekydectn 600 Mna He
npegycMoTpeHa.

Table / Tabnuua 6

Bontbl TMNa LN: Pa3mMepbl u npegenbHbie NnapaMmeTpbl
Mpenen Tekyyectn 225 MMNa
Tun D (Mm) L (mm) N (kH) ¥ H (kH)

LN-12-1 12 180 15,2 3,8
LN-12-2 12 240 20,3 5,1
LN-12-3 12 300 25,3 6,3
LN-16-1 16 240 22,8 5,7
LN-16-2 16 320 30,4 7,6
LN-16-3 16 400 38,0 9,5
LN-20-1 20 300 25,3 6,3

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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LN-20-2 20 400 33,8 8,4
LN-20-3 20 500 42,2 10,6
LN-24-1 24 360 42 10
LN-24-2 24 480 56 14
LN-24-3 24 600 70 17
LN-30-1 30 450 59 15
LN-30-2 30 600 79 20
LN-30-3 30 750 99 25
LN-36-1 36 540 80 20
LN-36-2 36 720 106 27
LN-36-3 36 900 133 33

D: OnameTp Gonta

L: OdbdekTmBHas AnNvMHa BHYTPU GETOHHOW KOHCTPYKLMN
N: MpeaenbHo gonycTMas NPoYHOCTL BoMTa NpU pacTsXkeHUn
H: MpepenbHo gonycTumas NpoyHocTh BonTta Ha casur

HunameTp otBepcTus = anameTp Gonta + 20 Mm

1) MpeaenbHasa NPoOYHOCTL NpY pacTskeHun, 6e3 koadmumeHTa 3anaca npovHocTu. o mepe LienecoobpasHocTy,
9TOT NoKasaTernb MPOYHOCTU LOIMKEH KOPPEKTMPOBATLCS C MPUMEHEHNEM NOMPABOYHbLIX KO3 MULMEHTOB Ha
paccTosiHne mexay 6onTamm n Ha paccTositHue 40 KPOMKMU B COOTBETCTBMM C pasgenom 4.11.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.




Cryogenics GEN

ERAL SPECIFICATION

Lurgi / OBLLAA CNEUNDPUKALIUA

@ AirLiquide

ENGINEERING & CONSTRUCTION

ANCHOR BOLTS SPECIFICATION / CNEUN®UKALIUA
AHKEPHbIX BOJITOB

53122-60-01-CS-101014
Pen. 0
CtpaHuua 30 n3 84

¢INTERNAL / BHYTPEHHUN
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PJ: REFER TO SECTION 5.2

AOKYMEHTe nepepn ero
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OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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LN BOLT

BONT TUMA LN

GROUTH THK

TONWWNHA 3ATIMBKM PACTBOPOM

TOP OF ROUGH CONCRETE

BEPXHAA NMOBEPXHOCTb HEOEPAEOTAHHOIO BETOHA

DRILLING DIA. = BOLT DIA. + 20 mm (mini)

OVAM. CBEPNEHOIO OTBEPCTUA = AWAM. BONTA + 20
MM (MWH.)

NON-SHRINK MORTAR

BE3YCAOYHbLIN PACTBOP

PJ: REFER TO SECTION 5.2

PJ: CM. PABAEJ 5.2

4.7 Chemical Bolts / Xumuyeckue aHkepbl — Tun CH

Chemical anchors, or mechanical expanding bolts,
licensed for the purpose can be used for minor
connections or later additions, if approved by E&C.
Thus this type of bolts is well suited for small skids
(height < 5 meters and width = 2 meters).

NOTE:

1. The values of the table below are given for a
drilled hole diameter equal to the bolt diameter +
5mm.

2. The length of mechanical expanding bolts
shall be selected according to the values of the table
below which are given for a drilled hole diameter
equal to the bolt diameter + 5Smm.

3. The chemical bolts allowable capacities with
a yield stress of 600MPa being equal to those with a
yield stress of 225MPa, an additional specific table for
the bolts with a yield stress of 600MPa is not
provided.

Table

XUMpnyeckme aHkepbl, WM MexaHMYecKu pacLumpsitoLmnecs
6onTbl, AONYWEHHbIE K MPUMEHEHWUIO, MOIYT UCMONb30BaTbCS
ONs BCNOMOraTenbHbIX COEAMHEHMI Unn nocrnegytowmnx 6onee
Nno3aHMX AOMONHEHW, ecnn TakoBoe ogobpeHo ALE. MNostomy
3TOT TUN OONTOB XOPOLWIO MOAXOAWUT Ans ManorabapuTHbIX
canasok (BbICOTOM < 5 METPOB 1 LUMPUHON = 2 METPOB).

MpumeyaHme 1: 3HayeHus, NpedcTaBreHHbIE B CreayoLwen
Tabnuue, ykasaHbl AN BbICBEPSIEHHONO OTBEPCTUS, OUaMeTp
KOTOPOro paBeH AnameTtpy 6onta + 5 mm.

MpumeyaHme 2: [nvMHa MeXaHWYECKM pacLUMPSIOLLMXCS
bonToB  pgomkHa  BblOMpaTbCsi B COOTBETCTBUM  C
npeacTaBneHHbIMU HKe TabnMUYHBbIMU 3HAYEHUSIMU, KOTOpbIE
yKkasaHbl A1 CBEPIIEHOro OTBEpPCTUSt AMAMETPOM, PaBHbIM
onameTpy 6onta + 5 mMm.

Mpumevanmne 3: [lpegenbHO gonycTUMblE  NapaMmeTpbl
XUMUYECKMX aHKepoB ¢ npepenomM Tekydectn 600 MlNa paBHbI
npefenbHo JOMYCTUMbIM NapameTpam XMMUYECKUX aHKEPOB C
npegenom Tekydectn 225 Mlla; otgenbHas OONOMHUTENbHAs
Tabnuua gna 6ontoB ¢ npepenom Tekydectn 600 Mlla He
npegycMoTpeHa.

7 / Tabnvuya 7

Bontbl TMNna CH: PaSMepbl U npegenbHblIe NapamMeTpbl

Mpeaen Tekyyectn 225 MIMa

Tun D (Mmm) L (Mm) N (kH) " H (kH)
CH-12-1 12 72 6,3 1,6
CH-12-2 12 96 8,4 2,1
CH-12-3 12 120 10,6 2,6
CH-16-1 16 96 10,4 2,6

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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CH-16-2 16 128 13,9 3,5
CH-16-3 16 160 17,4 4,3
CH-20-1 20 120 12,4 3,1
CH-20-2 20 160 16,6 4.1
CH-20-3 20 200 20,7 52
CH-24-1 24 144 22 5
CH-24-2 24 192 29 7
CH-24-3 24 240 36 9
CH-30-1 30 180 33 8
CH-30-2 30 240 43 11
CH-30-3 30 300 54 14
CH-36-1 36 216 46 11
CH-36-2 36 288 61 15
CH-36-3 36 360 76 19

1) MpepenbHasa NPoOYHOCTL Npu pacTskeHun, 6e3 koaddurumeHTa 3anaca npovHocTu. o mepe LenecoobpasHocTy,
3TOT NoKasaTesb NPOYHOCTM LOIDKEH KOPPEKTUPOBATLCS C NPUMEHEHNEM MONPaBOYHbLIX KO3 MULNEHTOB Ha
paccTosiHne mexay 6ontamm n Ha paccTositHue 40 KPOMKW B COOTBETCTBMU C pasgenom 4.11.

D: OnameTp 6onTa

[OunameTp oTBepcTHs = guameTp Gonta + 5 Mm

L: B3dhdpekTmBHAsS AnvHa BHYTpU 6ETOHHOM KOHCTPYKLMMW

N: MpepensHO gonycTMmas NpPoYHOCTb 6onTa Npu pacTsKeHnn
H: MpepenbHo fAonycTuMasi NPoYHOCTb GonTa Ha caBUr

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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CH BOLT
CHEMICAL MECHANICAL
I'—“j'? I’*j’j J
L J L J
OR L 1] [ 1]
GROUTH THK [ | 1 E [ ‘ 1 E
TOP OF ROUGH CONCRETE ! | } 1
R | 1 EERs | 1 1 I
1. 1.
| |
| |
BH '
| B o
DRILLING DIA.= BOLT DIA. + Smm mini !
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|
EFOXY TYPE MORTAR/ i
J/ | I |
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PJ: REFER TO SECTION 5.2
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OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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oINTERNAL / BHYTPEHHUN

CHBOLT BONT TUNA CH

CHEMICAL XUMUYECKUW

MECHANICAL MEXAHWYECKWW

GR GR

GROUTH THK TONWKMHA 3ANTMBKM PACTBOPOM

TOP OF ROUGH CONCRETE

BEPXHAA NMOBEPXHOCTb HEOEPABEOTAHHOIO BETOHA

DRILLING DIA. = BOLT DIA. + 5 mm (mini)

(MWH.)

OWAM, CBEPJIEHOIO OTBEPCTUA = ANAM. BOJTTA + 5 Mm

EPOXY TYPE MORTAR

PACTBOP 3IMNMOKCKNOHOIO TUMA

PJ: REFER TO SECTION 5.2

PJ: CM. PA3[EJ1 5.2

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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4.8 Transverse Anchor Bolts — Type TR / lonepe4Hble aHkepHble 6onTbl — TN TR

TR BOLT
r ] 1
I, J
CR (L 1] .
CROUTH THK . ‘ : = .
O
[ |
|
TOP OF ROUGH CONCRETE i
|
I
|
|
|
D
w A &
A =
i =
|
I
‘ =
HOLE DIA. IN PLATE = DIA. BOLT +6mm —
! o
\ =
%\T i
0 Ml Z
= 117
Pau
| -
NUT WELDED -
WP Dia. —

PJ: REFER TO SECTION 5.2
TL: REFER TO SECTION 5.3
TLB: REFER TO SECTION 5.3

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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TRBOLT BONT TUNA TR

GROUTH THK TONWNHA 3ANIMBKN PACTBOPOM

TOP OF ROUGH CONCRETE BEPXHAA MOBEPXHOCTb HEOEPAEOTAHHOIO BETOHA
VARIABLE NMEPEMEHHAA BENMNYNHA

WP Thk TonwuHa WP

HOLE DIA. IN PLATE = BOLT DIA. + 6 mm OVAM. OTBEPCTUA B NMIUTE = AUAM. BOJITA + 6 MM
NUT WELDED MPUBAPHASA FANKA

WP Dia. Onam. WP .

PJ: REFER TO SECTION 5.2 PJ: CM. PA3OEN 5.2

TL: REFER TO SECTION 5.3 TL: CM, PA3OEJ 5.3

TLB: REFER TO SECTION 5.3 TLB: CM. PABEN 5.3

Transverse anchor bolts shall be selected for
structures, slabs and beams when the installation of
anchor bolts with washer plate is not possible for
structural reasons, or when an energy dissipation, or
reversal loading for vibrating machines, or pre-
tensioning is required.

For efficient use of this transverse anchor, the sleeve/
tube shall be featured with a circular plate at its both
ends (with a hole in the middle to pass the anchor
through). These circular plates shall be embedded
inside the formwork. The diameter is equal to WP dia
+ 150mm, and the thickness 25mm. The purpose at
its bottom end is to let the washer plate properly get
supported on the concrete foundation bottom face,
even if the roughness of this latter is not smooth
enough.

Note 1 : The sleeve should be filled with sand, or kept
empty. Water shall be avoided to go inside the sleeve
by sealing the top of the sleeve with a circular plate of
the same thickness as the sleeve itself.

Note 2 : In no way shall the sleeve be filled with grout,
as this will hinder the anchor behavior as a spring
element for energy dissipation, for seismic cases, or
reversal loading for vibrating machines.

MonepeyHble aHKepHble OONTbI AOMKHbI BbIOUpaTbCS ANA
KOHCTPYKLMIA, NNUT 1 6anok, ecnm MOHTaXx aHKepHbIX 6onToB ¢
Wanbo HEBO3MOXEH U3 KOHCTPYKTUBHBLIX COOBpaXKeHWUi wnu
unu korga TpebyeTcsa paccevBaHWe 3Hepruun, unu obpaTHasi
Harpyska Ans BMOpauMOHHbIX MaluvH, UKW npefBapuTenbHoe
HaTshKeHue.

Onsa  9addeKkTMBHOrO UCMOMb30BaHUA 3TOrO  NOMNEPEeYHOro
aHkepa pykas/Tpyba gormkHa ObiTb cHabxeHa ¢ 060MX KOHLOB
KpyrnonW nnacTtuHou (C OTBEepCTMEM MocepeauHe, 4depes
KOTOpOE MPOXOAUT aHKep). DTU Kpyrnble NnnTbl AOMKHbI ObITb
BCTPOEHLI B onanyoky. [lnameTtp akBuBaneHTeH anametpy WP
+ 150 mm, a TonuwmHa 25 mMM. Ha3HadeHue HWXKHEro KoHLa
Wwanbbl - obecnevnTb NpaBUNbHYKO OMOpPY LWandbl HA GETOHHYHO
HVKHIOHO NOBEPXHOCTb dyHOaMeHTa, naxe ecnu
LLIEepPOX0BaTOCTb MOCNeAHEeN HeQOCTaTOYHO rnagkast.

MpumevaHne 1: PykaB gormkeH ObiTb 3amnofniHEeH MecKOM unu
octaBatbcsi nycteiM. CrnegyeT u3beratb nonagaHusi BoApl
BHYTPb pykaBa nyTeM repMeTu3auum BepxHen 4YacTu pykaBa
KPYrfion NfacTUHOM TOW Xe TOSLWMUHBI, YTO U CaM pyKaB.

MpvmeyaHve 2: BTynka HM B KOoem criyvyae He AormkHa GbiTb
3anonHeHa LEMEeHTHbIM pacTBOpPOM, Tak Kak 9To 6yaet
MpensTcTBOBaTb MOBEAEHUIO  aHKepa Kak  MPYXMHHOro
anemMeHTa AN pacCcemBaHWs SHEpPruu, ONs CeUCMUYECKUX
criyyaeB Unm o6paTHON Harpysku anst BUGPaUMOHHbBIX MaLLyH.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Table 8 / Tabnuua 8

Bontbl TMNa TR: Pasamepbl 1 npeaenbHbie NapaMmeTpbl

Mpenen Tekyyectn 225 MMNa

Tun D (Mm) Tub (Mm) N(kH) " | H (xH) ”“a'z":;';’ we To?;t}.)w P
TR-12-1 12 28,3x4 18,0 15 50 12
TR-16-1 16 18,3x4 34 8 50 15
TR-20-1 20 60,3x4 50 13 60 20
TR-24-1 24 60.3x4 72 18 80 20
TR-30-1 30 76,1x5 115 29 100 25
TR-36-1 36 76.1x5 167 42 120 30
TR-42-1 42 88,95 219 55 140 30
TR-48-1 18 88,95 288 72 150 35
TR-56-1 56 88,9x5 397 99 180 40
TR-64-1 64 114,3x6.3 523 131 210 50
TR-72-1 72 114,3%6,3 676 169 240 55
TR-80-1 80 114,3x6,3 849 212 260 60

1) MakcnmanbHas NpOYHOCTb Ha pacTaxeHue, 6e3 koadpdpuumneHTa 6esonacHocTu. Ha aTy NPOYHOCTb AOMKHbI
BMMATb paccTosiHne mexay 6ontamm n KoapULMEHTbl YMEHbLLEHNS KpAaeBOro pacCTOsIHUA, eCrin 3To Heob6xoanmo,
B COOTBETCTBUM C pa3genom 4.11.

D: OnameTp GonTa

Tub : ,D,MameTp Ty6bl X Tonu.lea; NnocTaBka N MOHTa)X OCYLLEeCTBNATCA NOAPAAYNUKOM, BbINOSTHAKOLWNM OGIJ.I,eCTpOMTeJ'IbeIe paﬁOTbI

N: MpepensHo gonycTumas NpPoYHOCTb GorTa Npu pacTsKeHUU

H: I'Ipe,qeano Aonyctumasa Npo4HOCTb 6onTa Ha casur

WP: LWar6a BHyTpM BETOHHOW KOHCTPYKLUMM C OTBEpCTMEM nof 6onT AvameTpom + 4 MM; Npefen TekydecTn matepuana 225 MlMa. LWanba
MOXeT OblTb 3aMeHeHa Ha KBaApaTHYH0 NacTUHY CO CTOPOHOK, paBHON AnameTpy.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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Bontbl TMNa TR: Pa3amepbl 1 npeaenbHbIe NapaMmeTpbl Table 9
Mpeaen Tekyyectn 600 MMa
Tun D (Mm) Tub (Mm) N (kH) P H (kH) ”“a'z":;';' WP T°’(1;‘h'n)w P

TR-12-1 12 48,3x4 46,0 11,5 60 15
TR-16-1 16 48,3x4 86 21 70 20
TR-20-1 20 60,3x4 134 33 90 25
TR-24-1 24 60,3x4 193 48 110 25
TR-30-1 30 76,1x5 306 77 130 30
TR-36-1 36 76,1x5 446 111 150 40
TR-42-1 42 88,9x5 611 153 170 45
TR-48-1 48 88,9x5 803 201 190 50
TR-56-1 56 88,9x5 1107 277 240 60
TR-64-1 64 114,3x6,3 1459 365 270 70
TR-72-1 72 114,3x6,3 1887 472 310 80
TR-80-1 80 114,3x6,3 2369 592 340 85

1) MpeaenbHasa NPoOYHOCTL NpU pacTskeHun, 6e3 koadurumeHTa 3anaca npovHocTu. 1o mepe LenecoobpasHocTy,
9TOT NOoKasaTesib NPOYHOCTU AO0JTKEH KOPPEKTUPOBATLCA C NPUMEeHEHNEM MONPaBOYHbIX KOS(*)(*)I/ILI,I/IGHTOB Ha
paccTosHne Mexay 6ontamu n Ha pacCTosiHME OO KPOMKM B COOTBETCTBMM ¢ pasgenom 2.10.

D: OnameTp 6onTa

L1; KoHCTpyKTUBHas AnuHa BHYTPWU KOHCTPYKUMM (3apernka GoNToB B BEPXHEN YacTu Lwaibbl)

L2: BdpbdhbekTnBHAA ANnHa BHYTPY KOHCTPYKLMK

N: MpepensHo gonycTumas NpPoYHOCTb GorTa Npu pacTsKeHUU

H: MpepenbHo AonycTuMas NpoYHocT GonTa Ha casur

WP: Wari6a BHyTpn BETOHHOW KOHCTPYKLUMM C OTBEpCTMEM nof 6onT AnameTpom + 4 MM; Npefen TekydecTn matepuana 340 MNa. LWawba
MOXeT BbITb 3aMeHeHa Ha KBaapaTHYH NNacTUHY CO CTOPOHON, paBHON AnameTpy.

W : lnameTp BTYynKku
H: BbicoTa BTynku

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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4.9

Cold Boxes Anchor Bolts — Type CB / AHkepHble 60onTbl AN

BO3AyxopasaenuTtesibHbIX KONMOHH — Tun CB

Cold Boxes anchor bolts, type CB, dedicated primarily
for cold boxes are similar to the PL type anchor bolts
previously defined. The main difference with the PL
type is that they integrate additional nuts within the
concrete, as shown on the following sketches, for
appropriate fixing of the anchor system to the
formwork. Hence for the geometric characteristics
and structural capacities of these CB type anchor
bolts reference should be made to the PL type bolts
tables in Section 4.4.

The anchorage system is based preferably on a pre-
cast anchor bolts. The necessity of a template is
discussed on Section 7.8.

AHkepHble 6onTbl Tna CB anst pasgenuTenbHbIX KOMOHH,
npexae BCEro npegHasHadYeHHble ans
BO3[yXOpa3fenuTenbHbIX KOJIOHH, aHamnormM4yHbl aHKEpPHbIM
bontam Tuna PL, paccmoTpeHHbiM Bbiwe. WX OCHOBHOE
oTnuyne ot 6ontoB TMnNa PL coctouT B TOM, YTO OHU UMEIOT
[OMOMHUTENbHbIE FANKM BHYTPU BETOHHOM KOHCTPYKUUK, Kak
3TO MOKa3aHO Ha HWXKe MpeacTaBfeHHbIX 3CcKu3ax, ans
Hagnexauwen dukcauum aHkepHoW CcuUcTeMbl K onanybke.
lMo3TOMy reoMeTpuyecKne XapakTEPUCTUKM U KOHCTPYKTUBHbIE
napameTpbl 3TUX aHkepHbix 6ontoB TMna CB cm. B Tabnuuax
Ha 6onTbl TMNa PL, pa3gen 4.4.

Cucrtema aAHKEPOBKM Mpeano4vTuTeribHoO 633|/|pyeTc;| Ha
aHKepPHbIX BGonTax 3aBOACKOrO M3roTOBIIEHMS.
HeobxoanmocTb B ncnonb3oBaHUn KOHOYKTOpPOB

paccmaTpviBaeTcs B pasaene 7.8.

4.9.1 Sketch 1: Plan View and Section of High Cold Boxes / 3ckus 1: FlopusoHTanbHasi Nnpoekunsa n paspes
BbICOKO YCTaHOBJIEHHbIX BO3Ayxopa3aenuTenbHbIX KONTIOHH

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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Structural Steel - Columns Shape (hollow or open section)

KOHCTpyKUMOHHasA cTanb - NPoduib KOMOHHbI (MOMbIA Unm
OTKPbITbI NPOdKb)

Column plate*

MnuTa KONOHHBLI®

Washer plate

Lan6a

Shear plate (50x120x300)*

Tapenbyatas wnoHka (50x120x300)*

Welded on Site

[MpuBapvBaeTcsa Ha mecTe

Top of rough concrete

BepxHsisi noBepxHOCTL HeobpaboTaHHOro 6eToHa

Threaded C pesbbon
Embedded plate 3apgenaHHas nnuta
Shear leg TpeHora

Anchor bolts* AHKepHble 6onTbl*
WP Thk TonwmHa WP

1.5 Dia Ounam. 1.5

WP Dia Ouam.WP

Peakumn ropusoHTanbHOW onopbl nepegarTcs Ha GETOHHLIN
dyHOAMEHT 3a CYEeT TPEHOr, HaxXOAsLMXCS MNOA4 aHKepHOW
nnuton. Ons dwmkcaumm BepTUKanbHOCTU KOSIOHH WMEKTCA
npoknagku. Kpome Toro, nocne perynvpoBkU BepTUKaNbHOCTU
KOMOHH K 3aknagHowW nnuTe MpuMBapuBaloTCA TapenbyaTble
LUMOHKN C TeM, 4YTobBbl NpeaoTBpaTUTL nepedady usrubatomnx
MOMEHTOB Ha aHKepHble 60NThI, Kak 3TO NOKa3aHo Ha ackuse 9.

Horizontal support reactions are transferred to the
concrete foundation by shear legs disposed under the
anchorage plate. Shims are available for fixing the
verticality of the columns. Shear plates are also
welded on the embedded plate, after adjusting the
columns verticality, in order to prevent the flexural
moments into the anchor bolts, as illustrated in the

Figure 9. Ecnu ans BozayxopasgenutenbHbIX KONOHH TpebyroTca

aHkepHble 60Tl ApYyroro TMna, Yem To, YTO NpeacTaBneH
30€eCb, HEOOXOAMMO 3apy4nTbCs NpeaBapUTEnbHbLIM
cornacuem E&C.

In case there is a requirement to use different type of
anchor bolts than those presented in this document,
then the written approval of E&C must be acquired.

Figure 9 / PucyHok 9

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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*: DIMENSIONS TO BE CONFIRMED DURING DETAIL DESIGN.

NOTA: IN CASE OF PACKAGED COLD BOXES,
THE COLUMN PLATE COULD BE WELDED IN SITE.

(Dimensions & Tkh, see section 5.6)

Shear plates to be welded
on the embedded plate *

Section 1-1

Paspes 1-1

Shear plate to be welded on the embedded plate*

Tapenbyatble LWNOHKW NPYBApPMBAKOTCA K 3aenaHHon nnute™

Washer plate

LLlan6a (pa3mepbl 1 TonwuHa ykasaHbl B pasgene 5.6)

(Dimensions & Tkh, see section 5.6)

(Pa3mepbl 1 TonwmHa ykasaHbl B pasgene 5.6).

*: DIMENSIONS TO BE CONFIRMED DURING DETAIL

DESIGN.

NPOEKTVPOBAHWNA.

*: PASBMEPbI YTOYHAKOTCA HA STAIMNE PABOYEIO

NOTA: IN CASE OF PACKAGED COLD BOXES,
COLUMN PLATE COULD BE WELDED IN SITE.

THE NPUMEYAHUE: B CITYYAE ArTPEFATUPOBAHHbBIX
BO30YXOPASOENNTENbHbLIX YCTAHOBOK MANTA
KOJTOHHbI MOXE TMPUBAPUBATLCA HA MECTE.

4.9.2 Sketch 2: Plan View and Section of Moderately High Cold Boxes / 3ckus 2: lopu3soHTanbHas npoekums
1 pa3pe3 Bo3gyxopasaenuTenbHbIX KONIOHH, YCTaHOBIMNEHHbIX HA CpeAHEN BbICOTE

Figure 10 / PucyHok 10
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*

Structural Steel - Column Shape

KoHCTpyKUMOHHas cTanb - Npoduib KOMOHHbI®

Erection shims

MoHTaxHble NPOKnagKku

Shear plate (50x120x300)*

Tapenbyatas wnoHka (50x120x300)*

Welded on Site

anBapMBaeTCﬂ Ha MecTe

Column plate*

MnuTa KONOHHLI*

Embedded plate*

3agenaHHas noMTa*

Washer plate

Lan6a

Top of rough concrete

BepxHsisi noBepxHOCTL HeobpaboTaHHOro 6eToHa

Grout 3anvBoYHbIN pacTBop
Shear leg TpeHora
Anchor bolts* AHkepHble 6onTb!*
WP Thk TonwwHa WP
1.5 Dia Avam. 1.5
WP Dia Ouam. WP
PucyHok 11
- ©
4
%
< e
Ton
(S bl ]
TP €
J b
Shear plates to be welded [
on the embedded plate *
A
™) Washer plate
(*) (Dimensions & Tkh, see section 5.6)
* : DIMENSIONS TO BE CONFIRMED DURING DETAIL DESIGN.
Section 1-1 Paspes 1-1

Shear plate to be welded on the embedded plate*

TapenbyaTble LWNOHKW NpUBapUBaOTCS K 3a4eNlaHHOW NnuTte

*

Washer plate (Dimensions & Tkh, see Section 5.6)

LLlan6a (pa3mepbl 1 TonwuHa ykasaHbl B pasgene 5.6)

*: DIMENSIONS TO BE CONFIRMED DURING DETAIL
DESIGN.

*: PASMEPbI YTOYHAKOTCA HA 3TATMNE PABOYEIO

MNPOEKTVPOBAHWNA.
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4.10 CneumnanbHble TUNbI aHKepHbIX 6onToB — Tun SP / Special Types Anchor

Bolts — Type SP

Type SP is preferred to be used to prevent the cold
embrittlement of the anchor bolts where a cryogenic
liquid could have a direct touch with the anchor bolt
itself, during potential small quantities of cryoliquid
spillage scenario over the concrete foundation.

Having a sleeve top level set higher than the rough
concrete level would prevent the direct contact of
cryoliquid with the anchor bolt.

Twn SP npegnodTuTensHee MCNonb3oBaThb ans
NnpenoTBpaLLeHMsT  XOJNIOOHOIO  OXPYMYMBAHUSA  @HKEPHbIX
OonToB, KOraa KpuOreHHast XUOKOCTb MOXET UMETb MNpPsSMONn
KOHTaKT C CaMWM aHKepHbIM HONTOM BO BpeMSi BO3MOXHOMO
HebonNbLIOro Nponuea KPUCTanoB Ha GETOHHbIN PYHOAMEHT.

Ecnm  BepxHWiA  ypoBeHb  BTYSIKM  YCTAHOBIIEH  Bblle
LLEepOX0OBaTOrO YPOBHA 6GeToHa, 9TO MNpedoTBPaTUT MpPSMOi
KOHTAKT KPpUCTAsINOB C aHKEPHbIM GONTOM.

Figure 12 / PucyHok 12
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Note 1 : The sleeve should be filled with sand, or kept MPUmMeyanue 1: PykaB nomkeH ObiTe 3anorfHeH Neckom nnm
empty. Water shall be avoided to go inside the sleeve OCTaBaTbCsi nycTeiM. Cneayet usberatb nonagaHust BoOAbl

by sealing the top of the sleeve with a circular plate of BHYTPb pykaea nyTem repmertmsaumm BEpXHel 4YacTn pykasa
the same thickness as the sleeve itself. KPYrroi NnacTUHON TOW e TOMNWMUHbBI, YTO 1 cama pyKas.

Note 2 : In no way shall the sleeve be filled with grout,
as then the anchor will be hindered (through bonding
effect) from free behavior as a spring element for
energy dissipation, for seismic cases, or reversal

MpumeyaHue 2: BTynka HM B kOeM criydae He AOOMKHa OGbITb
3anonHeHa LUEeMEHTHbIM pacTBOPOM, TaK KaK Torga aHkep
Oymet 3abuBatbecs (3a cueT addpekTa CKremBaHus) M3-3a
CcBOOOHOIrO MNOBeAeHNs B KayeCTBE MPYXMHHOIO 3nemeHTa
OIS pacceuBaHust 3HEpPruM, B CEWCMMYECKMX CIyvasx, Unu
obpaTHOM Harpy3ku Ans BUBPAUMOHHBLIX MaLUWH, UMM MeHee

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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loading for vibrating machines, or less occasionally
for pre-tensioning requirement cases.

Note 3 : Bolt bottom end could eventually be similar to
CB type (2 nuts), provided bolt with sleeve are
manufactured in advance and pre-embedded before
concreting.

Note 4: The shear shall be transferred by shear
plates (as indicated on Figure 8) linking base plate to
the embedded plate. Alternatively, the shear could be
transferred by friction to the bottom located concrete,
as mentioned in Section 5.

4acTo - on4d cny4vaeB npeaBapuUTeribHONro HaTaXeHus.

MpumeyaHme 3: HKHWIA KOHeL ©BonTa MOXET ObITb MOXOX Ha
CB Ttun (2 ranku), npuM ycnoBuu, 4TOo OONT C BTYMKOW
N3roTOBIEH 3apaHee W NpeaBapuUTENbHO BMOHTUPOBaH nepep,
OeToHMpOBaHNEM.

MpumeyaHue 4: PaccedeHne OCYLLECTBMSETCS C MOMOLLbLO
COEAVMHUTENbHbLIX NNacTuH, paboTarwmx Ha cpe3 (Kak
nokasaHo Ha PucyHke 8), COeAMHSIOLLMX OMOPHYIO NNACTUHY CO
BCTPOEHHOM NnacTuHoW. B kayecTBe anbTepHaTuBbl, COBUM
MOXeT OblTb nepeHeceH MNOCPEeACTBOM TpeHust Ha 6eToH,
pacnornoXeHHbIN Ha OHe, Kak yka3aHo B pasgene 5.

Table 10/Tabnuua 10

SP Type Bolts : Dimensions and Capacities / Bontbl TUna SP: Pasmepbl un npeaenbHbie

napameTpbl Sleeve Dimensions /

Yield stress 225 / Mpepen Tekyyectn 225 MlMa Pa3mepbl BTynok

1) WP Thk 2)

Type / D (Mm) L1 (mm) L2 (mm) N (xH) H (kN) WP (Mm) (Mm) w (MMm) t (mm)
Tun
SP-12 12 144 174 17.2 4.3 60 20 40 3
SP-16 16 192 231 32.1 8.0 70 20 50 3
SP-20 20 240 290 50.1 125 80 25 60 3
SP-24 24 288 344 72 18 100 25 80 3
SP-30 30 360 430 115 29 120 30 90 3
SP-36 36 432 516 167 42 140 35 100 4
SP-42 42 504 597 229 57 170 35 130 4
SP-48 48 576 683 301 75 190 40 150 4
SP-56 56 672 796 415 104 220 45 170 5
SP-64 64 768 914 547 137 260 55 200 5
SP-72 72 864 1027 708 177 300 60 220 5

1) MpepenbHas NPoYHOCTb NpU pacTskeHun, 6e3 koadhduumeHTa 3anaca npoyHocTU. Mo Mepe LenecoobpasHoCTU, 3TOT NokasaTerb NPOYHOCTH
[OJKEH KOPPEKTMPOBATLCS C MPMMEHEHMEM MONPaBOYHbLIX KO3DMULMEHTOB Ha paccTosiHe Mexay 60NTaMu U Ha PaccTosHWME 40 KPOMKU B
cooTBeTCTBUM C pa3gernom 4.11. [ina 6onta kapMaHHOro Trna AOMKEH NPUMEHSITbCA COOTBETCTBYIOLLMI NONPaBOYHbIN KOI(MDULMEHT Ha

NPOYHOCTb, KaK 3TO yka3aHO B pa3gene 7.7 HacTosILero AoKyMeHTa.

D : OuameTp GonTa

L1: KoHCcTpyKTUBHasi AnunHa BHYTpY BETOHHOWM KOHCTPYKLMK (3aaenka 6onta no BepxHen YacTu Lwainbbl)

L2: BdpdekTnBHasA anuHa BHYTPYU GETOHHOM KOHCTPYKLMK
N: MpeaenbHo gonycTMas NPoYHOCTL BoMTa NpU pacTsXkeHUn

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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H: MpepenbHo fAonycTuMas NPoYHOCTb GonTa Ha caBUr

WP: LLlar6a BHYTpK 6ETOHHOW KOHCTPYKLMK C OTBEpCTMEM nog 6onT AvamMeTpom + 4 MM; nNpeaen Tekydyectn matepvana 340 MMa. Llaii6a
MOXeT ObITb 3aMeHeHa Ha KBaApaTHYIO NMacTUHY CO CTOPOHON, PaBHOW AnameTpy.

w: [lnameTp BTYnNku

H: BbicoTa BTynku

Tabnuua 11

SP Type Bolts : Dimensions and Capacities / Bontbl TUna SP: Pasmepbl n npeaenbHbie

napameTpe! Sleeve Dimensions / Pasmepbl

Yield stress 600 Mpa / Mpeaen Tekyuectn 600 MMa BTYNOK
Type / Tua D (Mm) L1 (mm) L2 (Mmm) N (kH) H (kH) WP (mm) V\(:I'I)hk w (Mm) 2 t (Mm)
SP-12 12 240 273 44.0 11.0 70 20 40 3
SP-16 16 320 364 745 18.6 80 25 50 3
SP-20 20 400 455 117.6 29.4 100 30 60 3
SP-24 24 480 541 170 43 130 30 80 3
SP-30 30 600 675 261 65 150 35 90 3
SP-36 36 720 814 371 93 170 45 100 4
SP-42 42 840 948 500 125 200 50 130 4
SP-48 48 960 1082 648 162 220 55 150 4
SP-56 56 1120 1264 906 226 270 65 170 5
SP-64 64 1280 1446 1177 294 300 75 200 5
SP-72 72 1440 1628 1500 375 340 85 220 5
SP-80 80 1600 1805 1844 461 370 90 240 5

1) MNpenenbHas NPOYHOCTb NpU pacTsbkeHun, 6e3 koadduLmeHTa 3anaca npovHocTu. o Mepe Lenecoobpa3HOCTH, 3TOT NokasaTerb NPOYHOCTU
[OIMKEH KOPPEKTMPOBATLCH C MPMMEHEHEM MONPaBOYHbIX KOAPMULMEHTOB Ha paccTosHNe Mexay 6onTammn n Ha paccTosiHMe A0 KPOMKU B
cooTBeTCTBUM C pa3gernom 4.11. [ins 6onta kapMaHHOro Tvna AOMKEH NMPUMEHSITLCS COOTBETCTBYHOLLMI NONPaBOYHbIN KO3 DULMEHT Ha
MPOYHOCTb, Kak 3TO yKka3aHo B pasaerne 7.7 HacTOALLEero AJOKyMeHTa.

D : OuameTtp GonTa

L1: KoHCcTpyKTMBHas AnunHa BHYTpY BETOHHOWM KOHCTPYKUMK (3adenka 6onta no BepxHen YacTu Lwanbbl)
L2: BdpdekTnBHasA anuHa BHYTPY GETOHHOM KOHCTPYKLMK

N: MpepenbHO fonycTMasi NPOYHOCTL BonTa NpU pacTsHKeHUN

H: MpepenbHo AonycTuMas NpoYHocT GonTa Ha casur
WP: LLlar6a BHYTpK GETOHHOW KOHCTPYKLMK C OTBEpPCTMEM nog 6onT AvaMeTpoMm + 4 MM; nNpeaen Tekydyectn matepvana 340 MMa. Laii6a
MOXeT ObITb 3aMeHEHa Ha KBaZpaTHYHO MNacTUHY CO CTOPOHOIA, paBHOi AMameTpy.

w: [lnameTp BTynKu
H: BbicoTa BTynku

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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4.11

Bolts Spacing — Force Reduction Factors and Required Peripheral

Reinforcement / Pacctosinne mexay 6ontamu - KoadhpmumneHTbl ymeHbLIEeHUA
cunbl n Heobxoaumoe nepudeprunHoe ykpenneHue

4.11.1 MMHMManbHoe paccTosiHue MeXxay aHkepHbiMu 6ontamu / Minimum Spacing of Anchor Bolts

Vertical towers, columns and drums shall have a bolt
spacing not less than 6 x bolt diameter. When
sleeved bolts are used, then the inter-spacing
between bolts is to increase by the sleeve diameter.

Horizontal drums, exchangers and structural
steelwork shall have bolt spacing not less than 4xbolt
diameter. Tensile forces of the bolts given in this
document have been designed for a single bolt within
the concrete and far from the concrete edge.

Therefore in case of bolts grouping or bolts
positioning close to the concrete edge the given
tensile forces, in the corresponding tables for each
type of bolt, must be affected by a reduction factor
given in the following Table 12 and Table 13.

Alternatively, the tensile forces can be kept and
summed in case of bolts grouping provided
adequately designed vertical and horizontal
reinforcement is provided around the bolts according
to Table 1, ensuring the bolt tension is appropriately
transferred to the pedestal main reinforcement.

BepTukanbHble GallHK, KONOHHbLI 1 GapabaHbl JOMMKHbI UMETb
pacctosiHne mexay bontamm He mMeHee 6 X guameTp 6ONTOB.
Mpn mncnonb3oBaHUM BONTOB C BTYMKOW pacCTodHME Mexay
©onTamu OOMKHO YBENNYMBATLCSA Ha ANaMETP BTYIIKN.

opu3oHTanbHble GapabaHbl, TENNTOOOMEHHUKM W CTanbHble
KOHCTPYKLMN OOSMKHBbI UMETb paccTosiHne mexay 6ontamu He
MeHee 4xbolt avameTpom. YkasaHHble B AAHHOM [OKYMEHTE
yCuUnusa pacTtsbkeHus 60onToB paccumTaHbl Ha oauMH OonT B
©eToHe 1 Baanu ot kpas 6eToHa.

MoaTomy B cny4vae rpynnMpoBkM GONMTOB UMM UX PACMOSIOXKEHMS
OnnM3ko K Kpaw KOHCTPYKUMM YyKa3aHHble pacTarnsarolime
YCUNUSA, YyKasaHHble B COOTBETCTBYWOLIMX Tabnuuax ang
Kaxgoro Tuvna ©onTtoB, AO0MKHbI  ObiTb  MOOBEPXKEHDI
BO34ENCTBMIO NOHWXKAalOLWEro KoadyuumneHTa, NnpMBeaeHHOro B
cnepytollen Tabnuue 12 n Tabnuue 13.

B kayecTBe anbTepHaTMBbI, pacTsarMBaloMe YCUruMst MOryT
COXPaHSATLCH U CYMMUPOBATLCS B CryyYae rpynnupoBky 60ntos
npv yCcnoBuW, YTo BOKPYr GONTOB MMEETCS COOTBETCTBYHOLLEE
BEpPTUKANbHOE U FOPU30OHTarbHOE yCUeHme B COOTBETCTBUM C
Tabnuvuen 1, obecneuvnBarlLee nepegavy pactsbkeHus 6onta
Ha OCHOBHYIO apMaTypy nbegecTana.

Table 12: Reduction factor O1 of Bolt Tension Force for 2 Close Bolts / Ta6nuua 12: NonpaBoyHbIi
koaccpuumeHT O1 Ha pacTarmBalowee ycunve 6onta Ans 2-x 65IM3K0 pacnofoXeHHbIX 60nToB

PacctosiHue mexay NMonpaBoYHbLIN
6ontamu / lnametp koapduumeHT &1
6onTta
4 0,56
8 0,62
12 0,68

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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16 0,74
20 0,81
24 0,87
28 0,93
32 1,00

Ta6nuua 13: MonpaBouHbliii koadduumMeHT O2 Ha pacTarvBarollee ycunue G6onTta Ans PacCTOsHUS [0 KPOMKM /
Table 13: Reduction Factor [ of Bolt Tension Force for Edge Distance

/ anameTp 6onTa

PacctosHue oo kpomkm

MonpaBo4HbIN
koabpuLmeHT O

4 0,62
8 0,74
12 0,87
16 1,00

NOTE: For close grouping of multiple bolts, a bolt
tensile force shall be reduced as many times as its
shear perimeter crosses the shear perimeters of its
nearby located bolts. An additional reduction factor
shall be applied where the said bolt is located within
the concrete edge.

The following are examples of an application of the
reduction factors.

a. EXAMPLE 1

Structural Column pedestal including 4 Diameter 24
bolts spaced 500mm from each other, and 200mm
from the edge.

Used 4 PL Type Bolts (Yield stress 225Mpa) with the
allowable ultimate tension strength of each bolt 72kN.

. Reduction factor UL :
Distance between the bolts: 500mm

Bolts Distance/Bolt Diameter = 500mm/24mm = 20;
then according to Table 12 (11107 = 0.81
. Reduction factor (111 :

Distance between the bolts an the pedestal concrete
edge: 200mm

4

Bolts to edge/Bolt Diameter = 200mm/24mm
then according to Table 13 000 = 0.74

8;

Mpumevanme: [na 6nmM3ko CrpynnMpoBaHHbIX HECKOMNbKUX
bontoB pacTtarMBawwee ycunue 6Gonta [OMKHO ObiTb
YMEHbLUEHO BO CTOMbKO pa3s, CKOMbKO pa3 ero nepuMmeTp
casura nepecekaet nepuvmMmeTpbl caBura 6onTos.,
pacnonoxeHHblx  Hambonee O6rm3ko Kk  Hemy. Ecnm
BblLlEO3HAYEHHbIN BONT HaxoguTcsa B KpOMKe OEeTOHHOM
KOHCTPYKLUMKN,  OOSDKEH  MPUMEHSTbCS  AOMNOMHUTENbBHbIN
NonpaBoYHbIA KOIPPULINEHT.

Hwxke npeacraBneHbl NpUMepbl Ha NPUMEHEHNEe NOMNPaBOYHbIX
KO3(hpULMEHTOB.
Mpumep 1:

KOHCTpYKLUMOHHOE OCHOBaHME KOSMOHHbI, BKNoYas 4 6GonTa
avameTpoM 24 MM, yOoaneHHbIX Apyr OT Apyra Ha pacCTOsiHWUM
500 MM, 1 Ha paccTosdHuM 200 MM OT KPOMKM.

Ncnonbaytotcsa 4 6onta tTuna PL (npegen TekydecTtn 225 Mrla)
C JOMyCTUMOW MPOYHOCTBIO MPU pacTsHKEHUU Kaxgoro Gonta
72 kH.

«  TonpaBouHbIi KO3adULMeHT O :

PaccTtosHne mexay 6ontamu: 500 mm

PaccTtosiHne mexay 6ontamu / Anametp 6onta = 500 mm /
24mm = 20; 3aTeM B COOTBETCTBUM C Tabnuuen 12

01 =0,81

«  TonpaBouHbIi KO3aPULMEHT O

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Finally 4 bolts allowable ultimate tension strength are
equal to:

4bolts x 72kN x 0.81 x 0.74 = 172 kKN

If sufficient reinforcement is provided within the
pedestal and close to the bolts according to the Table
1 of this document, then no reduction factors should
be applied to the bolts allowable ultimate tension
strength.

b. EXAMPLE 2

A Process Column of 2312mm diameter includes 24
diameter 30mm bolts around the bolts circular
diameter (BCD) of 2600mm. The bolts distance to the
pedestal concrete edge is 240mm.

Used PL Type Bolts (Yield stress 225Mpa) with the
allowable ultimate tension strength of each bolt
115kN.

. Reduction factor L[] :
Distance between the bolts: 340mm

Bolts Distance/Bolt Diameter = 340mm/30mm = 12;
then according to Table 12 (170 = 0.68

. Reduction factor L[] :

Distance between the bolts an the pedestal concrete
edge: 240mm

Bolts to edge/Bolt Diameter = 240mm/30mm = 8§;

then according to Table 13 (11101 = 0.74

Finally 1 bolt allowable ultimate tension strength is
equal to:

115kN x 0.68 x 0.74 = 57.8 kN

If sufficient reinforcement is provided within the
pedestal and close to the bolts according to the Table
1 of this document, then no reduction factors should
be applied to the bolts allowable ultimate tension
strength.

The required sufficient reinforcement according to
Table 1 would be “4 diameter 12mm vertical
reinforcement with diameter 8 every 200mm
horizontal ties around every bolt.”

PaccTtosiHne mexay 6ontamu no 6€TOHHOW KPOMKE OCHOBaHMS:
200 mm

PaccTtosiHne ot 6onta oo kpomku / Quametp 6onta = 200 mm /
24mm = 8; 3aTeM B COOTBETCTBMM ¢ Tabnuuen 13

02=0,74

HakoHeu, npegenbHO gonyctumasi NpoYHOCTb 4-X GONTOB Npu
pacTskeHun coctaBnsieT: 4 6onTta x 72 kH x 0,81 x 0,74 = 172
kH

Ecnu B ocHoBaHuu 1 psigom ¢ 6onTtammu cornacHo Tabnuue 4
HacTosLLlero  OOKyMEHTa  npedycMOTpeHa  [A0CTaTO4yHoe
apMmpoBaHMe, TO  MOMpaBOYHble  KO3(PMUMEHTBI  Ha
npegenbHo  [OMyCTUMYHO MPOYHOCTb MPU  PaCTSHKEHUUM He
NCNONb3YHTCS.

Mpumep 2:

TexHonornyeckas KoroHHa gvameTpom 2312 MM BkMoyaeT 24
6onTta gnametpom 30 MM MO AMameTpy OKpPYXHOCTU BonToB
(BCD) 2600 mm. PacctosiHne ot 6onta oo OETOHHOW KPOMKM
OCHOBaHus coctaBnseT 240 Mm.

Mcnonbaytotca 6onTel Tna PL (npegen Tekydectn 225 MIa) ¢
[OMNyCTUMOW NPOYHOCTBIO MPU pacTskeHun kaxagoro 6onta 115
KH.

«  TonpaBouHbIi KO3dULMeHT O :

PaccTtosiHne mexay 6ontamu: 340 mm

PaccTtosiHne mexay 6ontamu / Anametp 6onta = 340 mm / 30

MM = 12; 3aTeM B COOTBETCTBUM C Tabnuuen 2
61 = 0,68

«  TonpaBouHbIi KO3PULMEHT O

PaccTtosiHne mexay 6ontamm no 6€TOHHOW KPOMKE OCHOBaHMS:
240 mm

PaccTtosiHne ot 6onTta go kpomku / QuameTtp 6onta = 240 mm /
30 mm = 8; 3aTeM B COOTBETCTBMM C Tabnuuen 3

02=0,74

HakoHel, npeaensHO gonyctumasi NpoYHocTb 1-ro 6onrta npu
pacTtsbkeHun coctanseT: 115 kH x 0,68 x 0,74 = 57,8 kH

Ecnu B ocHoBaHuu 1 psigoMm ¢ 6ontammu cornacHo Tabnuue 4
HacToslLlero  JOKyMEHTa  npedycMOTpeHa  [A0CTaTOyHoe
apMmpoBaHMe, TO  MOMpaBOYHble  KO3(PUUMEHTBI  Ha
npegenbHo  [OMyCTUMYH MPOYHOCTb MPU  PACTSHKEHUUM He

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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NCMONb3YHTCA.

Tpebyemoe pocTatoyHOe apmMupoBaHuMe B COOTBETCTBUM C
Tabnuuenn 4 OygeT 3akmiouatbcs B 4-X  BepTUKanbHbIX
apMaTypHbIX CTEPXHAX AuameTrpom 12 MM ¢ 8-Mblo
rOpu3oHTanbHbIMK 3aTskkamu  pasmepom 200 MM Kaxgasi
PSAOM C KaxablM 6ONTOM.

4.12 Specific Requirements for Cryogenic Equipments / CneumanbHble TpeboBaHUA K
KpUOreHHoMy o6opyanoBaHuto

4.12.1 KpuroreHHble KOMOHHbI npouecca anctunnauum TpeboBaHna K aHkepHbiM cuctemam / Cryogenic
Distillation Process Columns Anchor Systems Requirements

B 3aBucuMMoCTU OT TOro, NoOABEpPXEHa N CTPOUTENbHAA NMoWaaKka CenCMUYECcKUM Harpyskam, MeTannypruyeckui
acnekT aHKepHbIX CMUCTEM ANt HU3KOTEMMEepaTypHbIX PEeKTUMUKALMOHHBIX KOJOHH, rAe B OCHOBAHWM KOSOHHbI
npegycmaTpuBaeTcsi ABOMHOE KONMUYECTBO KOJbLIEBbLIX aHKEpPOB, AOMKEH ObiTb peanv3oBaH cregylolwmm obpasom: /
Depending on whether the project site is subject to seismic hazard the metallurgical aspect of the anchor systems of
the cryogenic distillation process columns, where double rings are provided at the base of the column, is to be
provided as follows.

Tabnuua 14: MeTannypruyeckne TpeboBaHWSA K aHKEpPHbIM CUCTEeMaM HMU3KOTeMNnepaTypHbIX
pekTudukaumoHHbix konoHH / Table 14: Cryogenic Distillation Columns Anchor Systems Metallurgical
Requirements

CtpouTenbHas nnoijagka c | CtpoutenbHasa nnowagka He B
CeMCMUYECKOM aKTUBHOCTbIO 2 | cecMUYecKoMm panoHe < 0.32¢g
0.32¢g

KoMMoOHeHTbI aHKEPHOW CUCTEMbI

AHKepHble ©0nThbI, rarku, wanba

HepxaBetowwaa ctanb

Yrnepoguctas cranb

BepxHui konbLEeBON aHKep

Hepxagetowwaa ctanb

anepop,MCTaﬂ cTanb

HwKHUIM KonbLEeBOW aHKep

HepxaBetowaa ctanb

Yrnepogucrtas crtanb

OnNeMeHTbI )KeCTKOCTHU

HepxaBetowasa ctanb

Yrnepoguctas cranb

Llan6a BHYTpU B6eToHHON

KOHCTPYKLIMK

anepo,qMCTaﬂ cTanb

anepo,qMCTaﬂ cTanb

WWanba Hag BepxHMM KOMbLEBbLIM
aHKepom

Hepxagetowaa ctanb

anepo,qMCTaﬂ cTanb

Mcnonb3ayemblin TUN aHkepHbIX 6onToB: TN PL cOOTBETCTBYHOLLEN BbICOThI. VICNONb3YyOTCA aHkepHble BonThbl TUNa
PL ¢ cootBeTtcTByoWwen BbicoTon. OgHako ecnm mcnonbdyeTca Tun SP, To Yrnepogucras cTanb He sBNSeTcs

obsasatensHon. HeobxoammocTb ucnonb3oBaHus wabnoHa obecyxaaetca B Pasgene 7.8.

4.12.1 QuctunnaunoHHas KornoHHa CTPYKTypbl XOnoAHOro 6rnoka

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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Bce aHkepHble cucTeMbl 4nst 060MX TUMOB KOHCTPYKLMIA KONOHH XONOAHOro 6rioka, ynakoBaHHbIE Y CMOHTUPOBAaHHbIE
Ha nnowagke, OyaoyT He W3 YrnepoaucTOn CTanu, He UMELMMWU OTHOLLEHMS K CelicMMYeckoMy pervoHy. [Ons
YCTaHOBMEHHbIX Ha OObekTe KPMOOOMEHHMKOB, HE3aBUCMMO OT TOrO, OMUPAKTCS M OHW Ha aBTOHOMHYIO
KOHCTPYKLMIO UMW HernocpeacTBEHHO Ha BeTOHHbIN pyHAaMeHT, BCce aHKepHble cuctembl MoryT 6biTb Non-CryoSteel,
He3aBMCMMO OT cericmmnyeckoro pernoHa. / All anchor systems for both types of column cold box structures,
packaged and erected on site, will be Non- CryoSteel, irrelevant of the seismic region. All anchor systems for both
types of column cold box structures, packaged and erected on site, will be Non- CryoSteel, irrelevant of the seismic

region.

5 SHEAR LUG REQUIREMENT / TPEBOBAHUA MO ®PUKCALIUN

Horizontal shear forces at the base plate level of steel OP13OHTamNbHbIe

ycunusi hvkcaumm Ha YpOBHE

concrete by one of the following means:

*Friction loads between the base plate and concrete
provided that the ratio of shear force over the
concurrently occurring vertical compression force is
less than 0.30, for all the loadings combinations
considered.

«Shear lugs, in form of steel H sections, welded to the
underneath of the base plate. In this case, two 15mm
diameter air vent holes, close to the center of the
plate and the shear lug, are to be integrated within the
base plate for air evacuation while concrete pouring
underneath the plate.

*A mechanism to transfer shear from the base plate
to the bolts through the embedded plate without
slippage is incorporated (with or without shear lug),
such as ‘Shear plates’ as mentioned in Fig 8. Note
that top level of shear plates shall be minimum 20mm
above base plate top level.

*Anchor bolts can be used as shear resisting items,
with their shear resistance, given in the tables of this
document. In no case, however, can this resistance
summed with one of the force mentioned in this
document.

JOIDKHbI MepenaBaTbCs Ha GETOHHY KOHCTPYKLUMIO 3a cueT
OZHOTO M3 CrieayoLMNX CPeaCTB:

. Cunbl TpeHWs Ha ydacTke Mexay dyHAaMeHTHON
NANTON N BETOHHOM KOHCTPYKLMEN - MPU YCIOBUN, YTO
OTHOLUEHME yCUnusa casura K oGHOBPEMEHHO BO3HUKaKOLLEMY
BEPTUKaNbHOMY CXXMMaLOLLEMY YCUITUIO COCTaBMsIeT MeHee
0,30 - ons Bcex paccmaTpuBaeMbIX BApMaHToOB
KOMOMHMPOBAHHbIX Harpy3soK.

. [MpoTnBOCOBUIOBLIN 3N1EMEHT B BUAE CTasnbHbIX H-
0bpasHbIX Npodunen, NPMBaApPEHHbIX K HWKHEN YacTu NNnTbI
OCHOBaHus. B aToM cnyyae aBa BEHTUISLMOHHbIX
0TBepCTUs AMaMeTpom 15 MM, pacnonoxxeHHbIX BOGnmM3u
LeHTpa NnuTbl U CPE3HOr0 YLLKa, AOJPKHbI ObIThb
WHTErpupoBaHbl B ONOPHYIO NAUTY AN yaaneHus Bo3ayxa
npu 3anveke 6eToHa nog nnuTy.

. MexaHn3M nepemeLleHnsa casura ¢ ONOPHOW NANTLI Ha
60onTbl Yepes3 BCTPOEHHY0 NNnTy 6e3 Npockanb3biBaHUS
BCTPOEH (C HAKOHEYHMKOM unun 6e3 Hero), kak, Hanpuvep,
"HoxHuubl", kak nokasaHo Ha puc. 8. ObpaTunte BHUMaHWe,
YTO BEPXHUN YPOBEHb CPE3HbIX NNACTMH JOIMKEH ObITb Kak
MUHMMYM Ha 20 MM BbiLLE BEPXHETO YPOBHSI ONMOPHOWN
NNacTyHBbI.

. AHKepHbIe BONTbl HE MOTYT UCMONb30BaTLCS Kak
CABUrOYCTOMYUBLIE SMIEMEHTLI, 3@ UCKITIOYEHNEM Cry4aeB
YIyYLWEHMS UX NPOYHOCTU Ha COBWI, YKa3aHHOW B Tabnmuax
HaCToALLEero 4OKyMeHTa, NocpeacTBOM Ko duLmeHTa
3anaca npo4yHocTu 2. OgHAKO HU B KOEM Crly4Yae 370
COMPOTUBIEHNE HE MOXET CYMMMPOBATLCS C OOQHUM U3

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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BbILL€O3Ha4Y€HHbIX yCVIJ'IVIVI.

6 INSERT ELEMENTS WITHIN CONCRETE / 3AKITAOHbIE JINCTOBbIE
OETAIIN

6.1 3aknagHble NMUCTOBble AeTanu OOMKHbI UCMOMb30BaTbCA WCKMIOYUTENBHO KAk aMeMeHTbl, BOCMPUHUMALOLLIE
casur. VicnonbayeMmblii MaTepyan O0MmKeH NoNHOCTLIO NoaAaBaThCs cBapke. /

SAKINAOHBLIE SNIEMEHTbDI: Pasmepbl n npegenbHble napameTpbl (Npeaen Teky4vectun 225 MIMa)

Nuct c 6-10
SAKNALHBIE SNEMEHTEI Incr ¢ 2-ma 6ontamu Nnct c 4-ma 6ontamu 6ontamu
D (mm) L (mm) T()(J:nuh':')Pl H2 (kH) | A (Mmm) B (mm) H4 (kH) | A (Mm) B (mm) (:IS) A (MM)B (MM)
10 100 15 8,9 100 50 15,5 100 100 20,3 | 150 | 100
12 120 15 13,0 120 60 22,6 120 120 294 | 180 | 120
14 140 20 17,7 140 70 30,8 140 140 40,2 | 210 | 140
16 160 20 24,2 160 80 42,0 160 160 54,8 | 240 | 160
18 180 25 29,6 180 90 514 180 180 67,1 | 270 | 180
20 200 25 37,7 200 100 65,6 200 200 85,6 | 300 | 200
22 220 25 46,7 220 110 81,1 220 220 105,8 | 330 | 220
24 240 30 54,4 240 120 94,5 240 240 123,3| 360 | 240
27 270 30 70,7 270 135 122,9 270 270 160,3 | 405 | 270
30 300 35 86,4 300 150 150,2 300 300 196,0 | 450 | 300

D: OnameTp Gonta
L: OnuHa 3apenku 6onta B 6€TOH

H2 : CaBur; akcnnyaTaumoHHbIN napameTp AByx 6onTos
H4 : CaBur; akcnnyaTaumoHHbIN napaMeTp YyeTbipex bonTos
H6 : CaBur; akcnnyaTaumMoHHbIN napameTp LwecTy 6onTos

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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INSERT PLATES

SAKINAOHbIE IMCTOBLIE AETAIN

Thk

TonwuHa

Note1: Vent holes, of 15mm minimum diameter, or
larger for concrete vibrating purposes, shall be
provided within the embedded plates, with a minimum
density of 8 holes per square meter of plate.

Note 2: Note 1 above refers also to embedded plates
of cold boxes columns ones, with reference to
Figures 8-9-10-11.

MpumeyaHmne 1: BHyTpu BCTpavMBaeMbIX MMACTUH LOSMKHbI
ObITb npenycMOTPEHbI BEHTUNALNOHHbIE oTBEpCTUS
MUHUMarnbHoro anametpa 15 MM unu 6onblwe ans Bubpaumm
6eToHa C MWHMManNbHOW MNOTHOCTLIO 8 OTBEPCTUM Ha
KBaZpaTHbIA METP NAaCTUHBI.

MpumeyaHune 2: lNpumedvaHume 1 Bbllle OTHOCUTCH TaKkKe K
BCTPOEHHbIM MaCTUHaM KOMOHH XONOAWMbHbBIX Kamep, Kak
nokasaHo Ha Puc. 8-9-10-11.

6.2 Piping Crossing Concrete Walls / Tpy6onpoBoabl, nepecekarlme 6€eTOHHbIE CTeHbI

Piping crossings concrete walls are either simply
supported on the walls or fixed on them. In either
case, in order to appropriately transfer the forces
from the pipes to the concrete walls, a annular insert
shall be disposed within the thickness of the
reinforced concrete walls.

in case the pipe needs to be a fixed type to the wall
(based on piping flexibility calculation), and laid within
the formwork before concrete pouring, then the inner
diameter of this annular insert shall be equal to the
pipe outer diameter and its thickness the same as the
pipe one. To be noted that the insert’s piping flange
part should slightly over-cross the wall thickness
formwork in order to be weld-able/ bolted with later
coming pipe. The excess part (overcrossing the wall
thickness) could be within a range of half thickness of
the crossed wall on each side, with a minimum of
150mm width.

Alternatively, if the pipe is simply a supported type on
the concrete wall (based on piping flexibility
calculation), the annular insert might be of a slightly
greater diameter of the later coming pipe. In this
case, the pipe will cross through the annular insert,
and welding works will consist of welding the installed
pipe to this insert. The advantage of this alternative
solution is to get the insert width limited within the
concrete formwork. On the other hand, the
disadvantage of this solution is to not be able to
correctly locate the insert within the formwork, and
consequently have some connection difficulties with

MepeceyeHnss TpybonpoBOAOB OGETOHHbIMKM CTeHamu Imbo
NPOCTO KpensaATcs Ha cTeHax, NMbo 3akpennsalTcs Ha Hux. B
nobom cnyvae, ona Toro YTobbl 4OMMKHLIM 06pa3oM nepeaatb
ycunus ot Tpyb K 6EeTOHHBIM CTeHaM, Heob6XoaUMO pPasmMecTUTb
KOMbLIEBYIO BCTaBKy B Mpegenax TOSNLMHbI Kene306eToHHbIX
CTEHOK.

B cny4ae, ecnu Tpyba gormkHa ObiTb NpUKpensieHa K CTeHe (Ha
OCHOBaHWM pacyeTa rmMbkocTn TpybonpoBoda) U ynoxeHa B
onanybky nepeg 3anuekon 6eToHa, BHYTPEHHUI AnaMeTp 3Tomn
KONMbLLEBOW BCTaBKM [JOMKEH OblTb paBeH HapyXHOMY
anameTpy Tpybbl M ee TOMWWHE, PaBHOW TOSMLWMHE TPyObl.
CnepyeT oTMeTUTb, YTO TpyOHasa crnaHueBasi YacTb BCTaBKM
OOMKHa Ccrierka nepekpewmBaTbCs C OnanyOoKonW TOMWMHbI
CTEHKM, 4TOObl €ee MOXHO ObINo CcBapuBaTb/3aKpennsTb
oontamu ¢ nocneaywLlern nogayen Tpybol. M30biTouHas yacTb
(nepekpewmBaoiadca € TOMWMHOW  CTEHKM)  MOXET
HaxoaWTbCS B Npegenax NnonoByHbI TOMLWMHbI MePeKPeLLEeHHbIX
CTEHOK C KaxaoW CTOPOHbI, C MUHUMAarbHOM LWnpuHon 150 mMm.

AnbTepHaTMBHO, ecnu Tpyba sBnNseTcs MpOCTO OMOPHbBIM
TMNnoM Ha OeTOHHOW CTeHe (Ha OCHOBe pacdeTa mMbkocTn
TpybonpoBoaa), KonbLeBas BCTaBKa MOXET UMETb HECKOIbKO
bonblwniA  guameTp MO cCcpaBHeHMIO C Gonee nosgHewn
noaxopsien Tpybon. B atom cnyyae Tpyba OyaeTt nepecekaTb
KOmNbLIEBYIO BCTABKY, @ CBApOYHble paboTkl OyayT 3akniovaTbes
B NpuBapke YCTaHOBMNEHHOMW TpyObl K STOM BCTaBKe.
MpenmyLLeCcTBOM 3TOr0 anbTEPHATUBHOMO PELLUEHUS ABNSETCA
OrpaHNYyeHne LWMPUHbI BCTaBkn B OeToHHOM onanybke. C
OpYro CTOpPOHbI, HEAOCTATKOM 3TOr0 peLUEHMs sIBNSIETCS TO,
YTO OHO HE MOXeT MpaBWUITbHO pPacnofioXUTb BCTaBKy B
onanybke u, crnegoBaTenbHO, MMEET HEKOTOpble TPYAHOCTU C

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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later coming pipe.

In all cases, this annular insert, shall be furnished
with an outer annular middle plate of the same
thickness as the wall reinforcement maximum
diameter, with a minimum thickness of 16mm. When

necessary, based on calculation, especially for
torsional  resistance, additional radial plates
orthogonal to the annular plate, and of same

thickness as for annular plate, will be disposed every
30°0r 45°, based on engineering evaluation.

In any case, leave a temporary empty space, “bigger
hole”, within the concrete wall, of rectangular shape
for example, is inappropriate, as the later coming
concreting of this left space, after installing the piping
crossing, cannot  properly  concreted/grouted.
Therefore the wall could be weakened/cracked as a
consequence of poor transfer of loads from the pipe
to the wall. And in case of liquid retaining walls,
continuous leakage could be unavoidable.

Figure 14/ PucyHok 14

Insert overcrossing wall formwork; bolted on one side
and welded on the other side / BctaBka
nepece4vyeHus onany6ka Ana 6eToHMpoBaHUA
CTeH; 60nTOBOE CoeauHeHue C OQHOMN
CTOPOHbI U CBapKa C APYroi CTOPOHbI

coelMHeHNeM C rnocneayoLLm noasoaoM Tpyohl.

Bo Bcex cnyyasix 3Ta KofbUeBasi BCTaBka [OIMKHA ObiTb
CHabXeHa BHELUHEN KOmbLEBOW CpedHen MnacTUHOM TOW Xe
TONLWMHBI, YTO U MaKCUMarbHbIA ANaMeTp apMaTypbl CTEHOK, C
MUHUMarbHOM TonuwmHon 16 mMm. lNpm HeobGxoammocTw, Ha
OCHOBaHWM pac4yeToB, 0COOEHHO B OTHOLLIEHWUN CONPOTUBIIEHUS

KpydyeHuto, kaxable 30° wnm 45°, cormacHO WHXeEHEepHOo-
TEXHUYECKOMY obocHoBaHMo, oyoyT yAanaTbes
OOMONHUTENbHbIE paguarnbHble MNNacTWHbl, OPTOroHanbHbIE

KONbLEBOW MNacTMHE M MMetoLmne TaKylo Xe TOJILNHY, KaK U
KoJibLeBasa nnacTtuHa.

B ntobom cnydyae, octaBbTE BPEMEHHOE MYCTOE MPOCTPAHCTBO,
Hanpumep, "Oonbliee oTBepcTMe" B OETOHHOW CTeHe
NPSIMOYronbHOM dopmbl, Tak Kak nocnegywoLiee
©eToHMpoBaHWe 3TOro NeBOro NPOCTPaHCTBA Noce NPOoKaakv
TpybonpoBoga He MOXeT ObiTb Hagnexawmm obpasom
OeToHupoBaHo/MponoxeHo. [losToMy cTeHa MOXeT ObiTb
ocrnabneHa/TpecHyna B pesynbTate MfoXoro nepeHoca
Harpy3ok C Tpybbl Ha cTeHy. A B Clny4yae >XWUOKOCTHbIX
MOAMOPHbLIX CTEHOK HEMpepbiBHas yTeyka MOXeT ObiTb
HEN36eXHOMN.

Insert overcrossing wall formwork; welded on both sides
/ bolted on one side and welded on the other side /

BcTaBka nepecevyeHusi onany6ka ans
6eTOHUpPOBaHWSA CTEeH; cBapeHHble C 06enx CTOPOH /
Ha 6onTax c oAHOM CTOPOHbI U CBapeHHbIE C APYron
CTOPOHbI

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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7 ANCHOR BOLTS EXECUTION CONSIDERATIONS / ®AKTOPbDI,
KOTOPbIE HEOBXOOUMO YYUTbLIBATb MNMPU BbINOJIHEHUA
AHKEPHbIX BOJITOB

7.1 KonnyecTtBo raek aHkepHbix 6ontoB / Anchor Bolts Nuts Number

Two nuts shall be used for anchoring heavy [Be ravkv OOmKHbI UCMONB30OBATLCS A1 aHKEPOBKM TSHXKENOro
machinery and pumps, vessels, compressors, towers, MalUHHOro obopynoBaHus n HacocoB, COCYyO0B,
heavy steel structures and all structural elements komnpeccopoB, rpagMpeH, MacCuBHbIX CTarbHbIX KOHCTPYKLWIA
transferring vibration forces from machinery to the u Bcex KOHCTPYKUMOHHbIX 3NEMEHTOB, nepefarolimx  CUnbl
concrete. BMbpaumm C MawuHHOro o0bopyooBaHMS Ha OGETOHHYH

Otherwise, for small equipment and small structure KOHCTPYKLIMIO.

and pipe supports one nut is satisfactory. In all cases B  ocrtaneHom, pgnsa  manorabaputHoro obopygoBaHus,
a washer shall be used. ManorabapuTHbIX KOHCTPYKLMIA 1 onop Tpyd AOCTaTOYHO OAHOM
ravku.

Bo Bcex crnyyasax JofmkHa MCNonb30BaThes LWanba.

7.2 [InvHa yacTu aHkepHoro 6onTa, BeicTynatoLlen Han 6eToHHoM KoHeTpykuueit / Anchor
Bolts Projection Length over Concrete

Yacte (PJ) ©Oonta, BbicTynawwasi Hap KOHCTPYKLMOHHBIM

Bolt Projection (PJ) above structural concrete shall be GeTOHOM, paccunTLIBACTCH CrieAyioLM 00pa3om:

calculated as follows: OnuHa seictynarouwein yactn PJ = GR + BP + (NT + 1) Qpolt
e GR = TonwmHa 3anuMBKM  LIEMEHTHbIM

Projection PacTBopom
Where: GR = Thickness of grout o BP = TonwwmHa cpyHOoameHTHOM nNnuTbl unu

BP = Thickness of base plate or process cylindrical
columns anchoring system frame height. NT =
Number of nuts ®polt = anameTp 6onta

[Ibolt = Diameter of bolt 1 = npunyck Ha ogHy wanby n HebonbLuyto
YacTb, BbICTYMAKLLYIO0 HaZ rankamm

NT = konn4yecTBO raek

1 = Allowance for one washer and a small projection
beyond the nuts

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
UCMONb30BaHUEM.
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7.3 AnuHa pe3b6bl aHkepHoro 6onTa / Anchor Bolts thread length

Tread Length (TL) from the top of the bolt is as [OnuHa pe3bbbl (TL) OT BepxHem 4acTu BMHTa HBnsAeTCA

follows: cneaylowen:
TL = 2,5 x Pbolt Jns 6onToB ¢ 1-i raiikoi

For bolts with 1 nut TL=2.5x Cbolt (2) TL = 3,5 x Pbolt [ns 6onToB c 2-MA rankamm

For bolts with 2 nuts ~ TL = 3.5 x [bolt (3)

. . . TL=4,5x Ppolt ans 6onToB € 2-Ms rankamm u CUCTem

For bolts with 2 nuts and ring anchor systems with KOMbLIEBbIX aHKEPOB C KOHAYKTOPOM

template TL = 4.5 x [bolt (4)

For SP type bolts TL=PJ+2x bolt  (5) TL=PJ+2x ®boit  Ans Gontos TMna SP

Where: [bolt = Diameter of bolt in mm TL in mm ®bolt = AnameTp GonTa B [MM]

For PL type anchor bolts the thread length at the TL B [mm].

bottom is: Ins aHkepHbIx 6onToB TMNa PL gnvHa pe3bbbl BHM3Y ABRseTCA
cnepytoLLen:

TLB = 3.3 x [lbolt (6) TLB = 3,3 x ®Ppolt

For TR type anchor bolts the thread length at the ng ankepHbix 6onTOB AnMHa pe3bbbl BHM3Y aHanorUuHa

bottom is similar to the top end, therefore depending gepxHemy koHUy 1, COOTBETCTBEHHO, 3aBMCUT OT KONMYeCTBa
on the number of nuts. raek.

7.4 MuHumanbHoe paccTosiHue oT 6onTta Ao KpoMku 6eTtoHa / Anchor Bolts
Minimum Edge Distance to Concrete

Minimum distance from the centre line of bolt to edge MwuHumaneHoe paccTosiHMe oT cpegHen nuHum GonTta [0

of concrete plinth (EG) shall be as follows: KpoMkmn 6eToHHoro uyokons (EG) gomkHo 6bITb criegytowmnm:
EG = 5.0 x Poolt ans @oolt = 30 MM nput EGmin= 150
EG = 5.0 x [lbolt for Cbolt = 30mm with EGmin ™
- 150mm (7) EG = 125 Mm ansa ®poit < 24 Mm
EG =125mm for [ bolt < 24mm (8) ®ooit = anameTp GonTa B [MM]
EG B [MM].

Wherell [Obolt = Diameter of bolt in mm EG in mm

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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7.5 MuHumanbHoe paccTosiHue oT pyHAaMEeHTHOWN NAUTbI A0 KPOMKMU b6eToHa /
Base Plate Minimum Edge Distance to Concrete

MuHUManeHOe paccTosiHUE OT KPOMKM yHAAMEHTHOW NnuThl 40 KpoMkn 6eToHa (PEG) gomkHo ObiTh criegytowum:

PEG = 50 mm gnst doyHOAMEHTHBIX MIUT WKpKHON 4o 500 MM BKIHOYUTENBHO

PEG = 75 MM gnsa cpyHOamMeHTHbIX MnuT wupuHon cebiwe 500 mm / Minimum distance from edge of base-plate to
edge of concrete (PEG) shall be as follows: PEG = 50mm for base plates width up to and including 500 mm

PEG = 75mm for base plates width greater than 500 mm

7.6 OunameTp oTBepCcTUA B PyHAAMEHTHbIX NnMTax u pasmeps wanb ana 6ontos / Hole Diameter in
the Base Plates and Washer Plates Dimensions for Bolts Crossing

OtBepcTnsa B yHOAMEHTHbIX NIMTax, a Takke B wanbax OOMMKHbI UMEeTb crneaywowme anametpbl: / The holes
diameter in the base plates as well as in the washer plates should have the following diameters:

Grout

Structural steel column

| Washer plate

g [ } Tackweld after installation
77 }V /i? column base plate
. - Top of rough concrete
- ?Z,SLI; - Grade level 100.000

Structural steel column

KomnoHHa u3 KOHCprKLIMOHHOVI ctanu

Washer plate

Lan6a

Tackweld after installation

MpuxBaTOYHbIV CBAPHOW LIOB, BbIMONIHEHHbIN NOCHE MOHTaXa

Column base plate

IMnuTa 0OCHOBAHWS KOMOHHbI

Top of rough concrete

BepxHsisi noBepxHOCTL HeobpaboTaHHOro 6eToHa

Grade level 100.000

MnaxnuposoyHas otmeTka 100.000

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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[ Grout

| 3anuBouHbIit pacTROp

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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OnameTpbl oTBepcTU B PyHAAMEHTHbIX NAUTaxX U pa3mMepbl Wanbd

D (mm) SH (mm) LH (mMm) TWPD (mm) TWPTK (Mm)
12 14 28 60 15
16 18 32 70 15
20 22 36 80 20
24 26 40 90 20
30 32 46 100 20
36 39 56 100 22
42 45 62 110 22
48 52 72 130 22
56 60 80 140 25
64 70 90 150 30
72 78 98 160 30
80 86 106 170 35
7.7 OTnnune aHkepHbIX OONTOB C NpeaBapuUTENbHON 3a4€ENKOM OT aHKePHbIX 6ONTOB KapMaHHoro Tuna /

Pre-Embedded versus Pocket Type Anchor Bolts

Generally the anchor bolts, with the exception of the CH-
type and LN-type, shall be pre-embedded when pouring
the concrete (inside the formwork when pouring the
surrounding concrete).

Pockets type anchor bolts might be used for compressor
type machines or the like and for erection purposes only
after E&C written approval.

For pockets type bolts, the allowable tension strengths of
the bolts, given in the corresponding bolts tables, are to be
reduced by 20 percent for hooked HK type bolts and by 50
percent for plate PL type bolts.

For the following items or cases the pocket type
installation is to be avoided:

. Circular columns where the ratio of the bolts
distance over bolts diameter is less than 16.

. In cases where the concrete thickness between

Kak npaBuno, aHkepHble OONTbI - 3a WCKIOYEHUEM
aHkepHbix 6ontoB TMna CH n tuna LN - npegsaputenbHo
3agenbiBaloTcs npu yknagke 6etoHa (BHyTpu onanybku Bo
Bpems 3anuBkn 6ETOHHON cmecH).

AHKepHble 6onTbl KapMaHHOoro TMna moryT
NCMNonb30BaTbCA ANsi MalMH KOMMPECCOPHOTO TUna unu
Ana  aHanormyHoro obopyaoBaHusi, a nNpuM  MOHTaxe
MEeXaHW4Yeckon YacTu - TOMbKO Mocfe MNosfyyYeHus
nMcbMeHHoro paspelueHnsi ALE.

MpMeHNTENBHO K OONTaM KapMaHHOro Tuna 3Ha4YeHus!
JONYyCTUMOW NpPOYHOCTU OONTOB NpU pacTsKEeHUW,
yKa3aHHble B COOTBETCTBYWOLIMX Tabnmuax ©OonTos,
OOJKHbI ObITb YMeHbleHbl Ha 20 nNpoueHTOB Ans
6ontoB TMna HK ¢ kprokom u Ha 50 npoueHTOB AnA
6onTtoB TMna PL ¢ wanboun v rankomn.

*  Kpyrnble KOMNoHHbI, rae OTHoLWeHWe
paccTosHus Mexay bontamu kK guameTpy
cocTaBnsieT meHee 16.

* B cnyuasix, korga TonwmHa 6etoHa mexay
OBYMS1 COCEAHMMM KapMaHaMu cocTaBnsieT
MeHee 150 MM; MO3TOMY HEBO3MOXHO

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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two adjacent pockets is less than 150mm, thus un-able to
provide two layers of vertical reinforcement, unless a
bigger pocket is provided.

. And in a lesser extent, it is preferably to be
avoided for steel structures columns (including pipe racks,
machine hall building, etc).

Pockets type anchor bolts are the type where a
pocket is left un-concreted within the total volume
of the plinth/ foundation concrete. The peripheral
surface of the pocket all around must have a
corrugated surface, either by installing an
expanded metal sheet (see photo below) or by
chipping the total surface manually, or by any
equivalent means. Appropriate horizontal and
vertical reinforcement bars, as indicated in the
table of the Section 8.1, shall be provided around
the pocket within the concrete to transfer the loads
within the mass concrete. This pocket will be used
later to incorporate the anchor bolt. After bolt
positioning the pocket shall be filled with
appropriate non-shrink grouting.

The dimensions of pockets are as given in appropriate
sections of the corresponding bolts.

For pre-cast type bolts special measures, such as
holes diameter or washer’s thickness or others,
shall be taken by the steel structure or equipment
supplier in order to incorporate the execution
tolerances hereafter mentioned.

For vibrating equipments such as compressors and
motors the anchorage shall be carried out by
pocket type in compliance with the equipment
supplier requirements GR 312.70.

obecneuynTb [1Ba Crosi BepTMKamnbHOM
apMartypebl.

e CranbHble KOHCTPYKLMK (BKIHOYas TpyOHble
cTennaxw, 3gaHne MallMHHOro 3ana v np.)

Ona cnepyloWwmx KOMMOHEHTOB WNU CcrydyaeB crenyeT
n3beraTb MOHTaXa aHKePHbIX BONTOB KapMaHHOro TUna:

AHkepHble 6ONTbI KAPMaHHOIO TUNa NPeACTaBMAT COOOM
TUMN, KOrga kapMaH ocTaeTcsi He3abeTOHMPOBaHHbLIM Ha
BCEM obbeme ©eToHHOro Lokonsi/dyHoameHTa.
MepudpepninHaa NOBEPXHOCTb KapMaHa CO BCEX CTOPOH
JomkHa 6bITb pebpucton, yto obecneumsaetca nnbo 3a
CYET YCTAHOBKU MPOCEYHO-BbLITSPKHOIO METanM4yeckoro
nucta, nnbo nytem o6paboTKM MOMOTKOM BPYUYHYHO.

Bokpyr kapMaHa BHyTpyM GETOHHOM KOHCTPYKLWUM OOSKHbI
ObITb pasmeLLeHbl COOTBETCTBYIOLLME FOPU3OHTaNbHbIE
M BepTUKamnbHble apMaTypHble CTEepPXHMU, KaK 3TO
nokazaHo B Tabnuue pasgena 8.1, ¢ Tem, uTOGBI
obecneuynBaTb nepepavy Harpy3ok B 6ETOHHOM MaccuBe.
OTOT KapmaH OygeT MChonb3oBaH B AarbHenwemM Aans
YCTaHOBKM aHkepHoro 6onta. Mocne nosvuMoHMpOBaHUS
aHKepHoro 6onta kapmaH 3anorHseTca 0e3ycagoyHbIM
pacTBOPOM.

Pasmepbl kapMaHOB YykasaHbl B COOTBETCTBYIOLLMX
pasfenax rno KOHKpeTHbIM GonTam.
Ona aHKepHbiXx OOMTOB 3aBOACKOTO  M3rOTOBNEHWUS

MOCTaBLUUK CTanbHOM KOHCTPYKUMU wunn obopynoBaHus
OOIMKEH BbINOMHWUTL CneuunanbHble 3amepbl, Takve Kak
onpegeneHve guameTpa OTBEPCTUS UMK TOMLWMHbI Wanbbl
M np., 4YToObl B pJdanbHEMWeM Yy4yecTb MX B paboumx
Jonyckax.

Ons epuHny o6opyaoBaHUsl, 3KCnnyaTauus KoTopbiX
conpsikeHa ¢ BMbpaumsiMu, Hanp. Ans KOMMPEeCCopoB U
OBuratene aHKepoBKa BbINOMHSAETCA MO KapMaHHOMY
TUNY B COOTBETCTBMM C TpeboBaHWAMM MNOCTaBLLMKa
obopynoBaHus u B ayxe nocnegHen pegakuum GR 312.70.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Figure 17: Expanded metal boxes for pockets type anchor bolts / PucyHok 17: PacwmputensHble MeTannmnyeckme
KOPOGKM ANsi aHKepHbIX 6GONTOB KapMaHHOro T!na

7.8 Tpe6oBaHMA NO KOHAYKTOPaM, NOCTaBKa M MOHTaX aHKepPHbIX cuctem /
Template Need and Anchor Systems Provisions and Installation

LLlabnoHbl TpebytoTca [ns KpyrfbiX BepTUKarnbHbIX KOMIOHH, OCOOEHHO Koraa HeobGXoaMMo mnpefBapUTENbHO
BCTPOEHHble aHkepbl. ObLLee KONMYECTBO aHKEPOB BEPTUKANBHOMO LIMITMHAPUYECKOro 060pyaoBaHNsS AOMKHO ObiTh

KpaTHbIM 4.

OTKA3 OT OTBETCTBEHHOCTW: O3HakomMbTeCh C 3asiBfieHeM 06 O0Tkase OT OTBETCTBEHHOCTU B 3TOM [LOKYMEHTE rnepej ero

MCcNosfib30BaHNEM.
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LLlabrioHbl Takke TpebyloTca ANS ynakoBaHHbIX B KBagpaTHbIe / NPSMOYrofbHble xonoaHble 6okekl. / Templates are
required for circular vertical columns, especially when pre-embedded anchors are to be disposed. Cylindrical vertical
equipment anchors total number shall be a multiple of 4.

Templates are also required for square/ rectangular packaged cold boxes.

PucyHok 18a: BepxHui WwabnoH Ansi ynakoBaHHOro NPSAMOYrofibHOro XonoaHoro 6roka.

LLlaBroHbl AOMKHbI yCTaHaBNMBaTLCA B OCHOBHOM Haj, BEPXHEN NOBEPXHOCTLIO 6eToHa, Y4TObbI yaepxuBaTb 60NThl B
nx TOYHOM MONOXEHNUM npu 6eToHNpoBaHMM.
3000 MM, unu wmpuHa xonogHoro 6noka npesbiwaeT 4000 mm, Torga B onanybke JOMmkeH ObiTb NpeaycMOTpeH
OOMNOMHUTENbHBIA WAGMOH, YyAePXUBAOLWMA aHKepbl BMECTE B WX MNPaBUIIbHOM MOMOXEHUU. OTOT BTOPWYHBIN
wabnoH pomkeH ObiTb pa3melleH Ha ypoBHe MnacTuHbl wWwanbbl aHkepa (L1 cornmacHo Pasgpeny 4.4) - cwm.
doTorpacum Ha PucyHke 18b Huxe. / Templates are to be set primarily above the top surface of concrete in order to
hold the bolts at their exact position while concreting. However, when the anchors diameters are greater than 42mm,
or the circular column diameter is above 3000mm, or the cold box width is over 4000mm, then an additional template
should be provided within the formwork, holding the anchors together at their proper position. This secondary
template should be placed at the anchors washer plate level (L1 acc to Section 4.4) — Refer to photos at Figure 18b
here below.

OTKA3 OT OTBETCTBEHHOCTW: O3HakomMbTeCh C 3asiBfieHeM 06 O0Tkase OT OTBETCTBEHHOCTU B 3TOM [LOKYMEHTE rnepej ero
MCMnonb30BaHUEM.
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Fig 18b — Double Template for large diameter column, or large diameter bolts /
NBOWHOW WAa6GNOoH ANA KONOHHbLI 6oNnbLIOro AnamMeTpa unu 6onToB GonbLlioro gMameTpa

Puc. 18c - YcTaHoBKa WwabnoHa Ha cTpoMnnowaake

OTKA3 OT OTBETCTBEHHOCTW: O3HakomMbTeCh C 3asiBfieHeM 06 O0Tkase OT OTBETCTBEHHOCTU B 3TOM [LOKYMEHTE rnepej ero

MCcNosfib30BaHNEM.
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These templates, top and bottom, are to be manufactured
in different pieces, according to transportation, logistics
constraints and rigidity constraints. Their thickness should
be minimum 15mm.

For circular columns the top template should be positioned
vertically at the thread length level of the bolts, by means
of two washers (top and down) per bolt.

The holes diameter within the templates (top and bottom)
is preferably to be equal to Dia SH as indicated on Section
7.6.

In addition to holding the anchors horizontally together by
means of template, it might be necessary to hold the bolts
vertically when they are of a certain weight, such as for
anchors of diameter greater or equal to 64mm, as shown
in the photo below. In this case holding down pipe support,
in vertical position, of appropriate diameter together with a
base plate should be installed within the formwork on a
grouting mortar/ shim at the bottom level of the foundation,
over the blinding concrete.

3OTu WabnoHbl, CBEPXY Y CHU3Y, AOMMKHbI ObITh
N3roToBMNeEHbI pas3HbIMN YacTAMM B COOTBETCTBUM C
OrpaHNYeHNAMMN TPaHCMOPTUPOBKN, NOTUCTUKA U
)ecTkocTu. VX TonuwuHa gorkHa ObiTb He MeHee 15 mm.

[Ins KpyrnbIX KONIOHH BEPXHUIA LWIABIOH JOIMKEH
pacrnonaraTbCsi BEpTUKaNbHO Ha YPOBHE AWHbI Pe3b0Obl
OONTOB C MOMOLLLIO ABYX LANG (BEPXHEN U HWXKHEN) Ha
6onT.

[nameTtp oTBEpPCTUI B WIAbMNoOHax (CBEPXY U CHU3Y)
npeanoyTUTENBHO AOMKEH OblTh paBeH AvameTpy
otBepcTun Dia SH, kak ykaszaHo B pasgene 7.6.

B nononHeHue K ropu3oHTanbHOMY CKpenneHuio aHkepoB
npy NOMOLLM WabrnoHa, MOXET BO3HVKHYTb
Heob6X04MMOCTb AepKaTb O0NThbl BEPTUKANBHO, KOr4a OHU
WUMEIOT onpeaerneHHbI BEC, HAanpumep, Ans aHKepoB
anamMeTpoM Bonblue Unu paBHbIM 64 MM, Kak NokaszaHo Ha
¢oT0 HMXKe. B 3TOM cnyvae B onanybke Ha LLeMEHTHOM
pacTBope/WTamMne Ha HWXKHEM ypoBHe (pbyHAaMeHTa Haf
GeToHOM ONd WTyKaTypKkv cnegyeTt yaepxvsaTtb
BEPTMKarbHY Onopy TpyObl COOTBETCTBYIOLLENO
OnameTpa BMeCTe C OMOPHOW MAUTON.

OTKA3 OT OTBETCTBEHHOCTW: O3HakomMbTeCh C 3asiBfieHeM 06 O0Tkase OT OTBETCTBEHHOCTU B 3TOM [LOKYMEHTE rnepej ero

MCcNosfib30BaHNEM.
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Fig 18d — Holding down vertically the bolts within the formwork / PucyHok 18d - YaepxuBaHune 6ontoB B
onanybke BepTUKanbHO BHU3

7.8.1 O6bem nocTaBku / YcTtaHOBKa Ha nnowaake / Bannaaumsa aHkepHbix cuctem / Scope of supply /
Installation on site/ Validation of anchor systems

Unless otherwise specified, the supply of anchor systems,
including templates, where relevant as stated in the project
particular specification, are in charge of the structural
steelworks contractor or the corresponding equipment
supplier.

The installation of the anchor systems, including templates
where relevant, are in charge of the civil works contractor
and under the supervision of the structural steelworks
contractor or the corresponding equipment supplier, and in
full compliance with the approved construction drawings.

For all cases it is the civil works contractor full
responsibility to ensure, by appropriate means when

Ecnu He ykaszaHO MHOe, TO B COOTBETCTBYHOLLUUX CRy4vasx
COMMacHO  KOHKPETHOW  MPOEKTHOW  crneuundpmkaumm,
nocTaBKka aHKepPHbIX CUCTEM, BKYas KOHOYKTOPbI,
OTHOCMTCA K cdpepe OTBETCTBEHHOCTM MOApsOYMKa,
OTBeYaloLLlero 3a HecylUme cTarnbHble KOHCTPYKLUKU, UK K
cchepe OTBETCTBEHHOCTM MOCTaBLUMKA COOTBETCTBYHOLLETO
obopynoBaHusi.

MoHTax aHKepHbIX cucrem, BKIOYast B
COOTBETCTBYIOLUMX CrydasX KOHAYKTOPbl, OTHOCMTCA K
cepe OTBETCTBEHHOCTU MOAPAOYMKA, BbINOMHSIOLIErO
obLecTpoutenbHble paboTbl, U OCYLIECTBNAETCA Moa
HabnoJeHVeM NoApsaYMKa, OTBevalollero 3a Hecyliue

OTKA3 OT OTBETCTBEHHOCTW: O3HakombTeCh C 3asiBeHMeM 06 oTkase OT OTBETCTBEHHOCTU B 3TOM [JJOKYMEHTE nepep ero

MCcNosfib30BaHNEM.
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necessary, that the anchor systems are at their exact
position, vertically and horizontally, in compliances with the
tolerances stated in Section 10 of this document, after
concrete is poured. The pouring of concrete, grouting of
the mortar are in charge of the civil works contractor.

cTanbHble  KOHCTPYKUMWM, WNU nog  HabnogeHuem
nocTaBlUMKa COOTBETCTBYloLlero obopyooBaHuss © B
MOSHOM COOTBETCTBUM c YTBEPXAEHHBIMY

CTPOUTENbHbIMU YepTEXaMW.

Bo Bcex cnyvasx MMEHHO noapsiavMK, BbIMOMHSAOLWNA
obLecTpouTenbHble paboTbl, NONTHOCTLIO OTBEYAET 3a TO,
4yTOObI 32 CYET COOTBETCTBYIOLLMX CPEACTB - €CNY TaKoBOE
notpebyeTcsa - obecneunTb, YTOOLI NOCNe yknaaku 6eToHa
aHKepHble cucTembl HaxoAUNUCb  TOYHO B
NpefyCMOTPEHHOM pAnsi HUX MNOJIOKEHUU Kak Mo
BEpTUKanu, Tak M MO TrOPU3OHTanu, B COOTBETCTBMM C

Jonyckamu, ykasaHHblIMW B pasgene 8 HacTosLiero
OokyMmeHTa. VYknagka 6eToHa, 3anvBka LEMEHTHOro
pacTtBopa OTHOcUTCA K cdepe OTBETCTBEHHOCTM
noapsiavmka, BbIMOJTHSAOLLLErO obLecTponTenbHble
paboThbl.

8 CONCRETE REINFORCEMENT REQUIREMENTS AROUND ANCHOR BOLTS/
TPEBOBAHUA K APMATYPE BETOHA BOKPYI' AHKEPHbIX BOJITOB

8.1 AHKepHasa apmaTypa B 6eTOHHbIX OCHOBaHuAX U chyHaameHTax / Anchor Reinforcement in

Concrete Pedestals and Foundations

For all types of bolts vertical and horizontal reinforcement
shall be provided around the bolts, within the pedestals
and/ or foundations, especially when the bolts tension
forces are reduced for close distances between bolts and/
or concrete edge distance purposes. These
reinforcements shall have sufficient anchorage above and
below the bottom of the bolt to transfer tension from the
bolts to the concrete reinforcement of the pedestal first
and the foundation reinforcement next, by anchoring the
pedestal to the foundation.

The provided vertical and horizontal reinforcement shall
ensure full anchorage bond strength above and below the
lines where the shear perimeter crosses the nearby
located bolts shear perimeters or the concrete edge
reinforcement plane.

These required high strength concrete reinforcement
around each bolt, in square caged form, for loads transfer
from the bolt to the pedestals top and bottom main

[nsa Bcex TmnoB 60nTOB psiAoM ¢ 6onTamm U BOKPYr HUX B
OETOHHbIX OCHOBaHUAX W/uUNU dyHaaMmeHTax Heobxoanmo
npegycMoTpeTb  BepPTUKAmNbHYlO U TOPU3OHTAIbHYHO
apmaTypy, OCOBGEHHO ecnuM pacTaruBallne ycunusa
ABNATCA 3HAYEHUSAMKU, MpPUBEAEHHbIMM nog  Onuskue
paccTtosHua mexay 6ontamm u/unu Kpomkon 6eTOHHOW
KOHCTPYKUMKU. DTa apMaTypa LOIDKHA MMETb AOCTaTOYHYHO
aHKepOBKY Haj HWXHeln yacTblo 6onTa u nog Hem ¢ Tewm,
yToObl ObITb CNOCOGHOM nepedaBaTb pPaCTATUBAMOLLYHO
Harpysky OT 6onToB cHavana Ha OeTOHHyl apmaTypy
OCHOBaHWsi, a 3aTeM Ha apmaTypy dyHOamMeHTa 3a cyeT
KpenneHus OCHOBaHWs K yHAaMeHTy MOoCpeacTBOM
aHKEpPHbIX 3IEMEHTOB.

MpeOoycMoTpeHHasi BepTUKanbHas W ropusoHTanbHas
apmaTtypa [oimkHa obecrneynBaTb TMOMHYH MPOYHOCTb
CUEMNNeHNss  aHKepOBKM Had W NOA4 JUHUSMK, rae
nepvmeTp caBWUra nepecekaeT nepumeTpbl casura 6rmsko
pacronoXeHHbIX GONTOB UMW apmaTypHOM NIOCKOCTU B

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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reinforcement shall be according to the following table

30HE KPOMKM apMaTypHOI KOHCTPYKLMK.

3710 TpebyeT yCTaHOBKM BbICOKONPOYHON BeTOHHOWM

apMaTtypbl  BOKpYr

Kaxgoro 6Gonta B dopme

npAMOYronibHOro Kapkaca; Anda nepegadvu Harpy3ok oT
oonta Ha BEPXHKK U HWXKHIOK 4YacTb OCHOBaHUA

OCHOBHas apmMartypa

OOJKHa COOTBETCTBOBATb

TpeboBaHuaM cneaytoLlen Tabnuupl.

Ta6nuua 19 : XKeneso6eToHHas apmaTtypa Bokpyr 6onTtoB. / Table 19: Reinforced Concrete Reginforcement

around Bolts

BeptukanbHble apMmaTypHbIe
OuameTp 6onTta (MMm) cTepkHM Fopus. apmaTypHbie CTEPXKHU
12 471710 T 6 npn 25
16 4T10 T 6 npn 25
20 471710 T 8 npn 25
24 4T10 T 8 npun 25
30 4T12 T 8 npn 20
36 4T12 T 8 npun 20
42 4T16 T 10 npn 20
48 4TA16 T 10 npn 20
52 8T 14 T 10 npn 15
56 8T 14 2T 10 npun 20
64 8T 16 2T 10 npu 20
72 10T 16 2T12nmpu 15
80 12T 16 2T12npu 15

Mpenen Tekyyectn 6onta 225 Mna / Bolt yield stress 225 MPa
Mpeaen Teky4yecTn BepTMKanbHbIX U TOPU3OHTaNbHbLIX apMaTypHbIX cTepxHen: 400 - 500 MIla / Vertical and
Horizontal Rebars yield stress : 400 to 500 Mpa

MpumeyaHne: BelweykasaHHas apmaTtypa MOXET okasaTbCsl GraronpusiTHOW Anst 6ornbloro konuyectsa GONTOB,
pacnonoXeHHbIx 6nm3ko Apyr k Apyry. B Takmx cutyaumsax tpebyemas apmaTypa OOMKHA paccyMTbiBaTbCS C y4ETOM
KOHKpeTHON cneumndukn n reometpumn cdyHagamenTa. / NOTE: For a large number of bolts in close proximity, the
above noted reinforcement may be conservative. In these situations, the required reinforcement may be calculated
for actual details and geometry of foundation.

8.2 Ductile Design Requirements fo Anchors / KOHCTpyKTMBHbIe TpeboBaHUA Ans aHKepoB

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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Under certain circumstances it might be required
that the anchor bolts fulfill ductile design, especially
for very heavy seismic regions or loading reversal
for vibrating machines.

A ductile anchor design can be defined as one
where the vyielding of the anchor (or the
reinforcement or the attachment that the anchor
attaches to) controls the failure of the anchor
system. This will result in large deflections,
redistributions of loads, and absorption of energy
prior to any sudden loss of capacity of the system
resulting from a brittle failure of the concrete.
(ASCE Anchor Bolt Report).

Anchors embedded in concrete and pulled to
failure, fail by pullout of the concrete cone or by
tensile failure of the anchor itself. The former is a
brittle failure and the latter is a ductile failure. A
brittle failure is sudden and without warning
possibly causing catastrophic results. In contrast, a
ductile failure will cause the steel to yield, elongate
gradually, and absorb a significant amount of
energy, often preventing structures from collapsing.

Consequently, the anchors shall be designed to be
governed by tensile or shear strength of the steel.
The ductile design is achieved when the anchoring
capacity of the concrete is greater than that of the
embedded anchor in tension, in shear or in a
combination of both. Which is practically achieved
through the following means:

As a matter of fact, for ductile design of anchors
the following points, by importance of priority, shall
be taken care of:

- Use of SP type (sleeved bolt) or
TR type (transverse bolt) anchor bolts. Refer Section
4.8 and 4.10.

- Provide for tension vertical
reinforcing bars close to anchors, as indicated
on Fig 18 and 19, and anyway at a distance
less than L1/3 between vertical bars and
anchor bolt center.

. Provide horizontal tie-bars,

Mpw onpeaerneHHbIX obcTosATenbCTBaX MOXeT
notpeboBaTbCsi, 4TOObI aHKEpHble OONTbl BbLINOHANN
NNacTUYHYI KOHCTPYKLMIO, OCOBEHHO A1 OYEHb TSHKENbIX
CEeNCMUYECKMX ODnacTer UM U3MEHEHWUsl Harpysku ans
BMOPALMOHHbBIX MaLLWH.

KOHCTpYKUMS NNacTUYHOrO aHKEePHOro YCTPOWCTBA MOXET
ObITb  OnpeperneHa Kak KOHCTPYKUMS, B  KOTOPOM
No4aTNMBOCTb AKOPS (MU YCUNEHWE WUNW KpenneHue, K
KOTOPOMY MpUWKPENSieH $SIKOpb) KOHTPONMPYeT OTKas
cucTembl dkopsl. OTO npuBedeT K Gonbwum npornbam,
nepepacnpeneneHnto Harpy3ok U MOTMOLEHMIO SHEpPrun
no nwobon BHesanHoW noTepn pPaboToCnocoBGHOCTM
CUCTEMbI B pe3ynbTaTe XpYMNKoro paspylueHuss GeToHa.
OTtyeT no aHkepHbIM 6onTam ASCE.

Akopsi, BCTpoeHHble B GETOH M paspyLleHHble 0O OTKa3a,
BbIXOOAT U3 CTPOS M3-3a OTpbiBa GETOHHOrO KOHyca WIu
n3-3a paspylleHus camoro skopsi. [lepBbin - Xpynkui
npoBan, a BTOPOW - MMACTUYHBLIA npoBasn. Xpynkoe
paspyLleHune npovcxoout BHe3anHo n 6es
npegynpexaeHns MOXeT MPUBECTU K KaTtacTpoduyecknum
nocnencTeusaMm. HanpoTtus, BsA3Koe paspyLleHue npuseaet
K TOMy, 4YTO cTanb OygeT pacTarMBaTbCsi, MOCTEMNEHHO
YANWHATBCA W NornowaTth 3HaYUTENbHOE KONMUYeCTBO
3Hepruu, yacto npegoTBpaLLas paspyLueHne
KOHCTPYKLUUA.

CnepoBatenbHo, aHKepbl OOMKHbI OblTb paccuyMTaHbl Ha
NMPOYHOCTb Ha pacTsikeHue unu casur ctanu. MNnacTnyHas
KOHCTPYKUUSA OOCTUraeTcsl, korga CrnocobHOCTb OeToHa K
3aKkpenneHuto Bosblle, Yem Yy BCTPOEHHOrO aHkepa npu
pacTsKeHUW, Mpu caBure WnNu B KOMOMHAUMM TOrO MU
apyroro. YTo npakTU4ecks [OCTUraeTcsl C MOMOLLbO
crnepyrLLmMx cpeacTs:

* Ncnonb3oBaHune aHkepHbix 6onToB Tuna SP (c
BTynkon) wnn Tuna TR (C nonepeuyHbiM 3aTBOPOM).
O6patutecs k pasgeny 4.8 n 4.10.

+ Ob6ecneybTe  HaTsKeHWe  BepTUKaIbHbIX
apmaTtypHbIX CTepXHen BOMM3N aHKepoB, Kak
nokasaHo Ha puc. 18 n 19, u B nrobom cnyyae Ha
paccTosHuM MeHee L1 / 3 mexay BepTuKanbHbIMM
CTEPXXHAMU U LIEHTPOM aHKepHoro bonra.

* (OObecne4ybTe Tropu3oHTaNbHbLIE CTAXKW, Kak
nokasaHo Ha Puc. 18 n Puc. 19, gna nepeHoca
BCcero cpasura, npeHebperas nobbiM BKNagom
OeToHa.

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero

ncnonb3oBaHUEM.
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as indicated on Fig 18 and Fig19 to carry the entire
shear, neglecting any contribution from concrete.

. For shear ductility, the use of
shear lug is another alternative.
. Increase concrete tensile and

shear capacities by increasing concrete compression
capacity.

. Increase embedment depth of
anchors.

. Increase edge distance

. Increase anchors spacing

. Perform a calculation of the

structure/ equipment with the anchors modeled as
springs together with their elongation capacity
behavior, and insuring the results are compatible
with elongation defined inputs.

« [Ina nnacTUYHOCTU NMpu CABUre UCMNOSb30BaHME
COBMWraoLLero BbICTYyMa SBNSAETCS ewe OOHOW
anbTepHaTMBOWN.

* YBenu4yeHne NpoYyHOCTU GeToHa Ha pacTskeHue
W CcOBWAM 3a CYET YBENUYEHWUs CMoCOOHOCTM
OeToHa K cxKaTuio.

* YBEnuunuTb rnybuHy 3agenku aHkepos.
* YBenuubTe paccTosiHue A0 Kpast
* YBENUUUTL paccTosiHUe MeXay AKOPSMM

. BbimonHute  pacyeT  KOHCTpykummn  /
obopynoBaHus c NOMOLLbH0 aHKepoB,
CMOZESNIMPOBaHHbIX KAk MPYXWHbI, C Yy4eTOM
XapaKTepUCTUK MX CMOCOBHOCTM K YOSIMHEHWIO, U
ybeautecb, 4TO pesynbTaTbl COBMECTMMbl C
BXOOHbIMW MapameTpamMu, onpeaeneHHbIMKM Ons
yOJIMHEHWSI.

PucyHok 18: TunnuHasa apmatypa Bokpyr 6onta PL - Ana BcTpoeHHOro Tuna n kKapmaHHoro tuna /
Typical Reinforcement around PL Bolt- For Embedded Type and Pocket Type
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PucyHok 219: TunuyHas apmartypa Bokpyr 6onta HK - ons Bpe3aHHOro tuna u kKapMmaHHoro tuna
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8.3 AHKepHasa apmMmaTtypa B 6eTOHHbIX NUTaxX pe3epByapoB-XpaHUNULL C NSIOCKUM AgHuem /
Anchor Reinforcement in Concrete Tables of Fatt Bottomed Storage Tanks

ApMaTypa BOKPYr aHKEePHbIX CKOO BETOHHbIX MAUT pe3epByapoB-XPaHUULL C MIIOCKUM OHULLEM OOSKHA
BbINONHATBLCS B COOTBETCTBUMN C HUXE NpeAcTaBneHHbIM AeTanbHbiM YepTexom / Anchor straps of flat
bottomed storage tanks concrete tables shall be reinforced according to the detail below around these

straps.
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CONCRETE SLAB TOP REINFORCEMENT
| /EI".‘BEDDBD STAINLESS-STEEL STRAP

alpha = varijable
(betwesn 45° and 60°)

TC BE DEFINED BY TANK
SUPPLIER RND CEECKED
BY CIVIL WORK DESIGNER

Mini 250

Mini 150

CLOSED LINK
RE-BAR @12

CONCRETE SLAB BOTTOM REINFORCEMENT

STRAIGHT RE-BAR 820

TQ BE INSERTED BELOW

CONCRETE SLAB BOTTOM
RE-BAR d ABO

RE-BAR ON BOTHE DIRECTION

L1+100

L2+20

BENT UP RE-BAR @14 &
\ =

PucyHok 202

C )

it

Mini 700

Variable ( mini 1000mm, maxi 15Q0mm}
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CONCRETE SLAB TOP REINFORCEMENT

BEPXHSAA APMATYPA EETOHHOW MAUTbI

EMBEDDED STAINLESS-STEEL STRAP

3ALEJIAHHASA NOMOCA V3 HEPXXABEIOLEW CTANU

TO BE DEFINDE BY TANK SUPPLIER AND CHECKED BY
CIVIL WORK DESIGNER

OMPEAENAETCA NOCTABLMKOM PE3EPBYAPA U
KOHTPONNPYETCA NPOEKTUPOBLLUMKOM
OBLWECTPOUTEJIbHBIX PABEOT

Mini

MwuH.

CLOSED LINK RE-BAR 012

3AMKHYTbIA COE[l. APMATYP. CTEPXEHb 112

BENT-UP RE-BAR 014

OTOrHYThIN APMATYPHbIA CTEPXEHb 14

alpha - variable (between 45° and 60°)

anb@a - nepemMeHHbIV yron (B AvanasoHe 45°- 60°)

CONCRETE SLAB BOTTOM REINFORCEMENT

HVDKHAA APMATYPA EETOHHOW MNAUTbI

STRAIGHT RE-BAR 020

MPAMOIN APMATYPHbIA CTEPXEHb 0020

TO BE INSERTED BELOW CONCRETE SLAB BOTTOM RE-
BAR and ABOVE OMEGA RE-BAR AN BOYH DIRECTION

3AKNAOBIBAETCA NOLO HVDKHU APMATYPHBIV
CTEPXEHb BETOHHOW MNNTbI n HALL SAMbIKAIO LM
APMATYPHBIM CTEP>KHEM B O50MX HATMPABJTIEHNAX

Variable (mini 1000 mm, maxi 1500 mm)

MNepemeHHas BennymHa (MyH. 1000 MM, makc. 1500 mm)

PucyHok 213
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™~

9 ANCHOR BOLTS MANUFACTURE, PACKING AND TRANSPORTATION /
N3roToBJIEHUE, YNAKOBKA U TPAHCITOPTUPOBKA AHKEPHbLIX BOJITOB

Anchor systems shall be manufactured to the dimensions
and requirements called for in the project documents.

During transportation anchor bolts shall be protected
against dirt and mechanical damage.

For the transportation anchor bolts shall be individually
marked by metal sheet tags easily legible characters as

AHKEpHbIE CUCTEMbI OOJDKHbI M3roTaBMMBATLCA C y4E€TOM
pasmepoB U TpeboBaHWI, YyKa3aHHbIX B MNPOEKTHOW
[OKYMEHTaL K.

Bo Bpems TpaHCNOPTUPOBKM aHKepHble GONTbl AOMMKHbI
ObiTb  3aWyweHbl OT  [pA3NM M MeXaHU4eCKux
NoBpEeXAEHUN.
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specified in the anchor bolt lists.

Ona  TpaHCnopTUPOBKU

aHKepHble oonTbl  AOSMKHbI

Numbered steel quality certificates shall be submitted to MapKMpoBaTbCA  MHAWBUAYAlbHBIMU - METannmM4eckumn
E&C, indicating the reference to which they apply (e.g. OvPKamm c yno6o4mnTaeMbIMm AaHHBIMK,

Certificate No; ... refers to anchor system item No. .... COOTBETCTBYOWWMMM  [l@HHLIM, KOTOpble ykasaHbl B
BEOOMOCTSAX aHKEePHbIX GONTOB.

According to anchor system list No....).

E&C pomkHbl ObiTb NpeaocTaBneHbl HyMEpPOBaHHbIE
cepTudukaTel MapoOK CTanM C ykasaHMEM TOro, K Kakum

KOMMOHEeHTaM OHU

npUMeHUMbl  (Hanpumep,  Ne

cepTUdMKaTa; ... OTHOCMTCA K aHkepHol cucteme, Ne
KOMMOHEHTa ... CornacHo BE4OMOCTW aHKEPHON CUCTEMbI

Ne....).

10 EXECUTION TOLERANCES / PABO4YME [ONYCKU

Ecnu B NpoeKkTHOM AOKYMEHTALMN HET APYrMX OrpaHUYeHWIn, TO AONYCKU HA YCTaHOBKY aHKEPHbIX GONTOB NpuBeaeHsl
B Tabnuue 17./ Where there are no other restrictions given on the project documents, anchor bolts installation
tolerances are as shown in Table 17.

Ta6nuua 17

Single Equipment
Bolts / OAOunHOYHLIE
6onTbl 060pyaOBaHUA:

[onyck Ha OTKNOHEHMe OT TEOPETUYECKOro
rOPU3OHTASILHOTO MOJSIOKEHNS B MH0GOM
HanpasneHuu

: makc. +1.0mm/ - 3,0 mm

[Honyck Ha oTKrnoHeHue 6onTa oT
TEOopEeTNYECKOro BEPTUKarbHOro MNonoXeHus

I Makc. +/ - 5,0 Mmm

U3meputenbHbIN MHTepBan

,uOl'IyCK Ha OTKNIOHeHue oT

rOpU3OHTaNbHOIo

nonoXeHus

Steel Structures Bolts / o 160 mm +/-1,0 Mmm
Bbontbl CcTanbHbIX

KOHCTDYKLMAIA: o 500 mm +/-1,5Mm

0o 1000 mm +/-2,0 Mm

Oo 2000 mm +/-3,0 Mm

o 4000 mm +/-4,0 Mm

o 8000 mm +/-5,0 Mm
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o 12000 mm

+/-6,0 Mm

Csbiwe 12000 mm

+/-7,0 Mm

Paboune OOMNyCKN ANA KapMaHOB: MakC. OTKITOHEHME OT TEOPETUHECKOr O NosioXXeHnqA +/ - 5,0 MMm.

11. ENTITY/CENTER SPECIFIC AMENDMENTS / KOHKPETHbBIE NOMNMPABKW

OPIrAHU3ALUUWU/LEHTPA

Hwxe npuBegeH CnnMcok KOHKPETHbIX TpeboBaHU opraHn3aumm / LeHTpa, KOTOpble OTNNYakTCsa OT
npuBeAEHHbIX B 3TOM cTaHaapTe. OTu TpeboBaHMSA NPUMEHNMbI TONBKO K MHXEHEPHOMY OOBbEKTY
(am) / ueHTpy (am), anga koTopbix oHM nepeuuncnexsbl. / The following is a list of specific entity/center
requirements that differ from those given in this standard. These requirements are only applicable

to the engineering entity(ies)/center(s) for which they are listed.

Entity/Center Specific Amendments / KoHkpeTHble nonpaBku

opraHusaumu/ueHTpa

Entity/Center/
Opranusauus/ LleHTp

Section/Pasgen | Description/Onuncanne

Tabnuua nonpaBok

Section / Pasgen

Description / OnucaHue

OTKA3 OT OTBETCTBEHHOCTMW: O3HakoMbTecCh € 3asiBrieHMeM o6 oTka3e OT OTBETCTBEHHOCTU B 3TOM [JOKYMeEHTe nepef ero
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