L

Agjip KCO

AGIP KAZAKHSTAN NORTH CASPIAN OPERATING COMPANY

Eni ADKUM KA3AXCTAH HOPT KACMWAH OMEPEUTUHI KOMIMAHWU
ESKENE WEST RAIL PROJECT
NMPOEKT /[ KOMNNEKCA 3ANAOHOIO ECKEHE
DOCUMENT TITLE CALCULATION OF DETAIL.

HAUMEHOBAHUE OOKYMEHTA

PACYET Y3J10B.

P/O DESCRIPTION
OMUCAHMUE 3AKA3A HA NMOCTABKY

SUPPLY OF STRUCTURAL: PAINTED PREFABRICATED STEEL SECTIONS FOR BUILDINGS
PIPERACKS AND STRUCTURES - PART 2.
MOCTABKA OKPALLUEHHbIX CEOPHbIX 3JIEMEHTOB CTAIbHbIX KOHCTPYKLWUW OnNA
30AHUNA, TPYBHbIX 3CTAKAL U COOPY)XEHUMN — YACTb 2.

PURCHASE ORDER NO CONTRACT NO
HOMEP 3AKA3A PWKC02A HOMEP KOHTPAKTA 2009-0216
SUPPLIER DOCUMENT NUMBER iLEj\F;PLIER DOCUMENT
TR01-PWKC02A-CCT-G03-0001 01
PEB NOKYMEHTA
HOMEP OOKYMEHTA NOCTABLUUKA NOCTABLUVKA

SUPPLIER Caspian Contractors Trust LLF
MOCTABLUUK TOO KacnuaH KoHTpakTopc TpacT
TAG NUMBER

HOMEP KOOOBbIX METOK O6OPYOBAHMUA

N/A

ACCEPTED FOR INFORMATION ONLY. SUBMIT RUSSIAN TRANSLATION IF REQUIRED
MPUHATO TONBLKO ANA UHAOPMALIUW. MPEAOCTABUTL PYCCKUW NEPEBON, ECNU TPEBYETCA

L]
L]

PACCMOTPEHUA

RETURNED WITH COMMENTS. REVISE & RESUBMIT FOR FURTHER REVIEW
RIBO3BPALLEHO C 3AMEYAHMUAMW. NEPECMOTPETb U MOBTOPHO NPEACTABUTL ANS NOCNEAQYIOWENO

i

UNACCEPTABLE- MAJOR COMMENTS. REVISE & RESUBMIT FOR FURTHER REVIEW. WORK SHALL NOT PROCEED IN
THE AFFECTED AREAS UNTIL COMMENTS ARE RESOLVED.
HEMPMEMNEMO- 3HAYUTENbHbLIE 3AMEYAHUA. MEPECMOTPETb 1 MOBTOPHO NPEACTABUTb ANA

NOCNEOYKOLWENO PACCMOTPEHUA. PABOTA B 3ATPOHYTbIX YACTAX HE BYOET NMPOAOJIKEHA OO YCTPAHEHUA

L]

ACCEPTED — NO COMMENTS. SUBMIT RUSSIAN TRANSLATION IF REQUIRED
MPUHATO - BE3 3AMEYAHUIA. NPEAOCTABUTL PYCCKUW MEPEBOA, ECNU TPEBYETCA

L]

RUSSIAN TRANSLATION ACCEPTED — NO COMMENTS.
PYCCKWUW NEPEBOQ NPUHAT — BE3 3AMEYAHUNA

REVIEWING ENGINEER’S NAME (PRINT), SIGNATURE & DATE:
PELIEH3UPYIOLLUA UHXEHEP (NEYATBLIO), MOANMUCH U OATA:

NAME: SIGN: DATE:
UMA: nognuceb: OATA:
PROJECT DOC NO. & SUBMISSION TO BE COMPLETED IN THE BOXES BELOY
Ne MIPOEKTHOIO IOKYMEHTA M NPENOCTABINEHME BbINOMHSATH B KNETKAX HUXE
TRO1 M2 PWKCO02A GO03 0001 000 | o1
ASSET | SuBPROJECT PURCHASE SDRS CODE SEQUENCE No. S:'iET REV
NOPSOKOBLIM | HOMEP
OBLEKT |  CYBMPOEKT HOMEP KO[ SDRS g HoMER | P8
3AKA3A




Document Number TRO1-M2-PWKC02A-G03-0001
Document Title: CALCULATION OF DETAIL

SUPPLY OF STRUCTURAL: PAINTED PREFABRICATED STEEL SECTIONS FOR BUILDINGS,
PIPERACKS AND STRUCTURES — PART 2.

Y3EN MC-1 DETAIL MC-1
Bontbl knacca npoyHocTy 8.8 - M24 B. FOCT 7798 Bolt of accuracy class 8.8 - M24 B. GOST 7798
3501 / Bolt M4 class 8.8 3571 /
3n-oi:  Komowa - 40LUI1 = : - =2 Elements: Column - 40W1 = S
Banka - 3511 Hi, | Beam - 35W1 ] \ _
Harpy3ku 1 MOMeHT Ha y3en Eﬁ ‘ ;: Connection force and moment ‘ i:
A =105kH 10710,0 krc -  Ocesas cuna FC: - < i .; A =105kN 10710,0 kgf -  Axial {i’a - i (7:
S, =240kH 24480,0 krc - Ycunue nonep-ro cagura t b = % = S, =240kN 24480,0 kgf - Shear vertical - i =
M =240kH 24480,0 krc*m - MomeHT h = M =240kN 24480,0 kgf*m - Moment
|. PacyeT GonToBoro coeauHeHns 1. Bolted connection calculation 25\ Ay
Ycunus BocnpuHMMaemoe ofHUM 6onTom The forse taken by 1 bolt \zéoui
1. Pacyer Ha cpe3 1. Shear analysis
Ngr=S./(¥c"n) S Ros™¥ Ay Ngr=S./(¥c"n) S Ros™Y Ay
Ng, = 24480/ (1 * 8) <3200 * 0,90 * 4,52 * 1 I&U[U?\ Ng, = 24480/ (1 * 8) <3200 * 0,90 * 4,52 * 1 14011/7_
N, = 3060 kre < 13018 krc N L ‘ N, = 3060 kgf < 13018 kgf = 711—\/]
:E where: S — :E
rae: Rys- 3200 oM’ - pacuy.conp.6onToBbix coef.Ha cpe3 E 7] \1 Rys- 3200 kgf/cmz, - desing allowable shear stress = \ i
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel T3501 Y- 1,00 - coefficient of working conditions 13501
Yo 0,90 - K03pthMLMEHT YCrIoBMiA PaboTbI rae: Ry~ 2200 krclem?, - pacy.conp.MeTana LBOB(yrioBoii) Yo 0,90 - coefficient of working conditions where:
ng- 1 - ymeno pacy. cpesos 1 6onta Yoz - 0,85 - koahchuLMeHT ycroBuil paboTs! LBa ng- 1 - number of desing bolt shears for 1 bolt Ry~ 2200  kgflem™ design resistance weld metal(angular)
Y- 1,00 - KoacpchuupeHT ycnosuit paboThl Y- 0,85 - coefficient of working conditions of weld
2. PacyeT Ha cmaTHe B.- 1,05 - 3HaYeHue KoadhduLMeHTa Npu kaTeTe LBa, 2. Collapse calculation Y- 1,00 - coefficient of working conditions
Neor=Sy /(ycn) S Rygyy*d* 3 t Neoi=S, /(YcN) S Rpp*yp*d* Y t B,- 1,05 - coefficient value at weld leg
Neoi = 24480 / (1 * 8) < 6600 * 0,90 * 2,40 * 3,50 3. BepT-blii WOB: HaNPsX-€ Ha Cpe3 No MeTanny wWea N = 24480 / (1 * 8) < 6600 * 0,90 * 2,40 * 3,50
Neor = 3060 kre < 49896 krc 8, SR Y'Y Neor = 3060 kaf < 49896 kaf 3. Vertical weld: shear tension by weld metal
1854 krejem’ < 2200 *0,85* 1 where: B SR YWY
rRe:Ryp- 6600  rc/om?, - pacy.conp.GonT-x coes.Ha cMsiTUe 1854 krc/cM” < 1870 kre/cm’ Ryp- 6600  kgficm?, - desing allowable bearing 1854 kgflcm’ < 2200 * 0,85 * 1
d- 240  cwm,-gvametp GonTa pacyeTHas Byr = NY(BrKelyy) d- 240  cm,-diameter bolt 1854 kgflcm® < 1870 kgficm’
Yoo 1,00 - koathcpuumeHT ycnosuit paGoTbl 8,7 = 72608 /(0,90 * 8/ 10 * 544  10) = 1854 krclcm’ Yo 1,00 - coefficient of working conditions Byt = NY(BrKe*lyy)
Yo 090 - K03(hhMLMEHT ycroBuit paboTel Yoo 0,90 - coefficient of working conditions 5,;=72608/(0,90 *8/10 * 544/ 10) = 1854 kgf/cmZ
>t- 3,50  cm, - HaUMeHbLUas CyMMapHast TOMLY. 371-0B, rAe:Ryi= 2200 kre/om?, - pacy.conp.meTanna weos(yrnosoii) t- 3,50  cm, - min.total thickness of members mashed where:
CHUMM-X B OHOM Harnpag,CyMMa TONLL,.CTEHKM Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl WBa in the line of the force action Ryt 2200 kgf/cmz- design resistance weld metal(angular)
npod. 1 NpUMbIKaloLLel TOPLEBOI NNacTUHbI Y- 1,00 - K03pthMLMEHT YCrIoBMiA PaboTbI Y- 0,85 - coefficient of working conditions of weld
B - 0,90 - 3HayeHue KoadduLMeHTa Npu kaTeTe LWBa (*) - n. 2.25 "Design of structural steel" J. M. Lihtarnikov Y- 1,00 - coefficient of working conditions
(*) - n. 2.25 "PacueT cTanbHbIx KOHCTpyKUuK" A. M. NluxtapHukos B - 0,90 - coefficient value at weld leg
4. BepTuKanbHbIif LIOB: HaNpsXeHWe Ha cpe3 3. Tension analysis
3. PacyeT Ha pacTsxeHune No MeTanny rpaHuLbl NNaBneHus N=A/(Yc*n) S Rye*Ap, 4. Vertical weld: shear tension by frame melting metal
N=A/(yc*n) S Ry*Ap, 8, SRY Y. N, =10710/(1*8) <4000 * 3,52 8, SRY Y.

N;=10710/(1*8) <4000 * 3,52
N; = 1339krc < 14080 krc

1589 krc/cm’ < 2000 * 0,85 * 1 N, = 1339 kof < 14080 kgf

1589 kre/em’ < 1700 krelem’ where:

1589 kgflcm? < 2000 * 0,85 * 1
1589 kgflcm® < 1700 kgficm’

By = Nl(B, K lug) Ryt~ 4000  kgflem?, - desing allowable tension stress Bz = Ni(B, K’ lug)
rAeiRy- 4000  rc/om?, - pacy. conp. 6onT-x coen, Ha pac-e B,, = 72608 / (1,05 * 8/ 10 * 544 / 10) = 1589 krc/cm’ Ye- 1,00 - coefficient of working conditions 3,, = 72608 / (1,05 * 8/ 10 * 544 / 10) = 1589 kgficm’
1,00 - Ko3pthMLMEHT YCrIoBUiA PaboTbI R,z=Rs/1,1=2200/1,1=2000 krelem’ Ryz=Ry/1,1=2200/1,1= 2000 kgflcmz
4.* We calculate bolts in shear from simultaneous action where:

4.* BonTbl,paGoTalowne Ha cpe3 OT OAHOBP-rO AEVCTBUA rAe:Rys 2200 kre/om? - pacy.conp.MeTanna LsoB (YrioBoiA) longitudinal force and moment for total force Ryz- 2200  kgflem® design resistance weld metal(angular)

NpPOA.CUMbI U MOMEHTA,paccyuT.Ha PaBHOAGNUCT. ycunue Y- 0,85 - K03(hhMLIMEHT yCroBUIA paboThl LWBa Ninax < Ng Neps Neoy Y- 0,85 - coefficient of working conditions of weld
Ninax S Ngs Neps Ny Y- 1,00 - KoacpchuumeHT ycnosui paboTsl 6392 kgf < 14080 kaf; 13018 kaf; 49896 kaf Y- 1,00 - coefficient of working conditions
6392 krc < 14080 krc; 13018 krc; 49896 krc B.- 1,05 - 3HaueHne koachduumeHTa npu KaTeTe LBa, Nowax = ((M* apag) | (k* S22+ (S, /ny)? B.- 1,05 -coefficient value at weld leg
Nenax = V (M * a0 ! (k * Ta9) + (S, / ny)? ya? =184 + 2747 + 364° = 2414,28 cm’
>’ = 18471100 + 2747/ 100 + 3647 / 100 = 2414,28 cM’ IV. TpoBepka CTeHKM KONOHHEI Novax = V(24480 * 364) / (2 * 2414,28))° + (24480 | 4)* = 6392 kgf IV. Verification column web
Nmax =V ((24480 * 364) / (2* 2414,28))2 + (24480 I4)2 = 6392 krc 1.9 CTEHKM He Tpeby 3 1. Strengthening column web is not required

NpU BbINONHEHUN CRieayHLMX YCNIoBUA where: k=2 - number of bolt vertical rows when the following conditions
rpe: k=2 - YMCNO BEPTUKambHBIX PsiAoB 6onTos TS Tper ny=4 - quantity of bolts to the side TS Tper
n=4 - KONMYECTBO BONTOB B OAHY CTOPOHY 1617 kre/em’ < 2525 krelem’ The distance between the bolts on the rise 1617 kgflem® £ 2525 kgficm’

PaccTosHue Mexay Gontamu no HapacTatLeit 7= (N¢ + S,)/A., a;=184 mm 7= (N + S,)/Agy
;=184 mm 7= (72608 + 24480) / 60,06 = 1617 krclem’ a,=274 mm 7= (72608 + 24480) / 60,06 = 1617 kgflcm’
a,= 274 M A =800 an a,= 364 mm A =800 an
;=364 MM Aq, = 16,5* 364 /100 = 60,06 krcicm® A, =16,5* 364100 = 60,06 kgficm’
Toor = v ((115*R)?- 8313 II. Flange calculation Toor = v ((115*R)?- 8313
IL. Pacver dhnanua Toor =\ (1,15 * 4600)%- 2075) 1 3 = 2525 rclow’ 1. Calculation flange thick fherent beams Toor =V (1,15 4600)7- 2975") 3 = 2525 koffem?

5=V @F+3r

5 =\ 1414%43415112= 2075 krclew’®

8, = SIF, + MW,

5, = 24480 / 135,95 + (24480 * 100) / 1983,40 = 1414 krc/em’
=N/ (0,8*Ac)

5=\ (B)+3*7

5 =\ 1414%31511= 2075 kaflem’

8, = SIF, + MW,

5, = 24480 /135,95 + (24480 * 100) / 1983,40 = 1414 kgflem’
7= N/ (0,8*Ac)

8212V 3*Ne*b/(|*R)

2,521/2 3*72608 * (120 /1000) / (584 / 1000) * 3050)
25cm=192cm

N; = Miag,, + Al2

N; = 24480 / (364 / 1000) + 10710 / 2 = 72608 kgf

1. Pacuet . v Ganku
5212\ 3*Ne*b/ (I Ry
2,521/2\ 3*72608 * (120 /1000) / (584 / 1000) * 3050)

25cm2192cm

Ny = M2, + AI2

N; = 24480/ (364 /1000) + 10710 / 2 = 72608 krc T=72608/(0,8 * 60,06) = 1511 krclem? where: T=72608/(0,8 * 60,06) = 1511 kgflcmz
TSR, N;- kgf, - simultaneous action of axial force & moment TSR,
rae:N;-  kgf, - OJHOBP-OE IMCT.0CEBOI CHITbl U MOMEHTA 1511 krclem’ S 2596 krclcm’ Ry- 3050 kgflcm?, - desing resistance steel of flange 1511 kgflcm’ < 2596 kgficm®
R,- 3050  krclom? - pacyeTHoe conp. CTanu thrakua Ry=0,58*R,,/ Y, Amax 364 mm, - max.distance between holes Rs=0,58*R,,/ Y,
Amax ~ 364 MM, - MaKC.paccT.Mexzay OTBEpPCTUSMU R=0,58 * 4700/ 1,05 = 2596 Kkrclem’ - 25 mm, - assumed plate thickness R=0,58 * 4700/ 1,05 = 2596 kgf/cmZ
;- 25 MM, - IPUHAMAEMas TOMLMHA NNAaCTUHbI where:
rae: A, - oM’ - NNOLLL.CEY.CTEHKM KOMOHHbI,MPUH.Harpy3Kky lll. Weld calculation Acw- cm? - cross sec. area web column assumed load
lll. PacyeT cBapHbIX WBOB [ 16,5 - MM, TOMLL.CTEHKI KOMOHHbI 1. Transverse weld: shear tension by weld metal [ 16,5 - mm, thickness web column
1. MonepeyHbIi WOB: HaNpsX-e Ha Cpe3 No MeTanny Wea ay- 364 - MM,PacCT.CTEHKM KONOHHbI,MPUH.HArpy3Ky S SR YWY ay- 364 - mm, distance web column, assumed load
Bur SRy Y'Y Ry,- 4600  rc/om’ - pacy.conp.cTanm NMCT,(hacoH.np-Ta 1125 kaflcm? < 2200 * 0,85 * 1 Ry~ 4600  Kgflcm?-desing resistance steel of plate&flange
1125 kre/em® < 2200 * 0,85 * 1 Rin= 4700  krc/om?,- HOPM.COM.CTAMM MACT (hacoH.Np-Ta 1125 kgflem® < 1870 kgficm® Rin- 4700  Kgflem? -characteristic strength steel
1125 krelem” < 1870 krelem® Y- 1,05 - k03thhMUMEHT HaieXHOCTM No MaTepuany, B = Nil(Br*Kelwg) of plate&flange
Bt = Ni/(Brki*lg) Fy- 13595  cw, - NOLLY,.CEYEHMS KOMOHHbI 5,;=72608/(0,90*10/10* 717 /10) = 1125 kgflcmz Y- 1,05 - partial safety factor for material strength
5,;=72608/(0,90*10/10 * 717 /10) = 1125 krelcm’® W= 198340 cn’, - momenT CONp.KOMOHHbI where: Fy- 13595  cm?, - cross sectional area column
Ry- 2200  Kgflem® design resistance weld metal(angular) W,- 198340 cm®, - moment resistance column
rae: Ryr- 2200 krc/om™ pacy.conp.MeTana Weos (yriosow) 2. MonepeyHble pebpa XecTKOCTU KONOHHBI He TpebyeTcs, Yt~ 0,85 - coefficient of working conditions of weld
Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl LWBa NPy BbINOMHEHWUN CNeAYHOLMX YCIOBUA Y- 1,00 - coefficient of working conditions 2. Transversal stiffeners are not required
Y- 1,00 - KoacpchuumeHT ycnosuit paboThl 8o SR,/ Y, B - 0,90 - coefficient value at weld leg when the following conditions
B - 0,90 - 3HayeHue KoadduLMeHTa Npu kaTeTe LWBa 754 krclcm? < 4600 / 1,10 8, SRJY,

754 krclem” < 4181 krclem’
Bioc = Ni/(Bcu *Iy)
8o, = 72608 /(16,5 * 584 /100) = 754 krclcm’

2. Transverse weld: shear tension by frame melting metal
8. SR Y'Y

754 kgflcm? < 4600 /1,10

754 kgflcm” < 4181 kgflcm®
Bioc = Nil(Bcu * 1)

2. MonepeyHbIii WOB: HaNpsXXeHWe Ha cpe3

o MeTanny rpaHuLbl NnaBnexns 964 kgflcmZ <2000*0,85*1

8y SR'Y 'Y 964 kgflcm” < 1700 kgficm® B = 72608 /(16,5 * 584 /100) = 754 kgflcm’

964 krc/em” < 2000 * 0,85 * 1 rae: R,- 4600  rc/om?- pacy.conp.cTanu nueT,acoH.np-Ta Bz = Nil(B, Ki'lug) where:

964 krefem” < 1700 krelem® Y- 1,10 - K03(hhMLMEHT yCroBUi paboTel 5,,=72608/(1,05*10/10* 717 /10) = 964 kgflcmz R,- 4600 kgf/cmz,-desing resistance steel of plate&flange
Bz = Ni(B, Ki'lug) Ryz= Ryl 1,1 =2200 /1,1 = 2000 kgflem? Y.- 1,0 - coefficient of working conditions

B, = 72608 /(1,05 * 10 /10 * 717/ 10) = 964 krclem®
Ry = Ryg/ 1,1 = 2200 /1,1 = 2000 krelem?

Pe6pa xecTkocTu He Tpebyerca

Stiffeners not required

Calculation of Detail MC-1 (rus/eng)



Document Number TRO1-M2-PWKC02A-G03-0001
Document Title: CALCULATION OF DETAIL

SUPPLY OF STRUCTURAL: PAINTED PREFABRICATED STEEL SECTIONS FOR BUILDINGS,
PIPERACKS AND STRUCTURES — PART 2.

KonoHHa - 40LL1
Ceasb - C14

An-Tbi:

Harpy3ku 1 MOMeHT Ha y3en

A =40kH 4080,0 krc - OceBas cuna
S, =50kH 5100,0 krc - Ycunue nonep-ro casura
M =9xH 918,0 krc*m - MomeHT

|. PacyeT GonToBoro coeanHenns
Ycunus BocnpuHMMaemoe ofHUM 6onTom
1. Pacyer Ha cpe3
Ngr=S./(¥c"n) S Ros™¥ Ay
Ng, =5100/ (1 * 4) <3200 * 0,90 * 3,14 * 1
Ngp, = 1275 kre < 9043 kre

rae: Rys- 3200  ro/ou?, - pacuy.conp.6onToBbix coef.Ha cpe3
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel
Yoo 0,90 - K03thHMLMEHT ycnosiit paboTl
ng- 1 - y1cno pacu. cpesos 1 6onTa

2. Pacyert Ha cmATHe
Neoi=8, (ye) < Ryp*yp"d*3t
N0 =5100/ (1 * 4) <6600 * 0,90 * 2,00 * 2,50
Neo = 1275 kre < 29700 krc

rae:Ry,- 6600 oM’ - pacy.conp.6onT-x coefi.Ha cMATHE
d- 2,00 cwm,-pvametp 6onTa pacyeTHast
Y- 1,00 - K03pthMLMEHT YCrIoBMiA PaboTbI
Yo 090 - K03(hhMLMEHT ycroBuit paboTel
>t- 2,50  cM, - HaUMeHbLUas CyMMapHas TorLy. 3N-0B,

CHUM-X B O4HOM Hanpas,CyMma TOJLY.CTEHKU

npod. 1 NpUMbIKaloLLEl TOPLEBOI NNacTUHbI

3. Pacyet Ha pacTaxeHue
N=A/(ye*n) S Rp*Ap,
N;=4080/(1* 4) <4000 * 2,45
N; = 1020krc < 9800 krc
rae: Ry- 4000
Ye 1,00

krclcm?, - pacy. conp. 6onT-X coef. Ha pac-e
- Ko3phMLMEHT YCrIoBuiA paboTb

4.* BonTbl,paboTalolme Ha Cpe3 OT OAHOBP-TO AENCTBUS
npoA.cunbl U MOMEHTa,paccymT.Ha paBHOﬂeﬁCT. ycunue
Ninax S N Nons Neor
2574 krc <9800 krc; 9043 krc; 29700 krc
Noax = V(M * agg) | (k* X)) + (S, / ny)?
Sa?=1307/100 = 169 cm’
Nmax =V (918 * 130) / (2 * 169))* + (5100 / 2)? = 2574 krc

rpe: k=2 - YMCNO BEpTUKambHBIX PsiAoB 6onTos

n=2 - KONMYECTBO GONTOB B OAHY CTOPOHY

PaccTosHve Mexay 6onTamy no HapacTatowei

Il. Pacyer chnanua

a;=130 mm

1. Pacyet v Ganku
5212\ 3*Ne*b/ (I Ry

1,221/ 3*9102 * (160 /1000) / (240 / 1000) * 3200)

12cm2119¢cm
N; = Mla,,, + A2
N;=918/(130/1000) + 4080 / 2 = 9102 krc

roe: N;- kgf, - oaHOBP-O€ AENCT.0CEBOV CUMbl M MOMEHTa
R,- 3200 krclom? - pacyeTHoe conp. cTanv naHua
Amax - 130 MM, - MaKC.paccT.Mexzay OTBEpPCTUSMU
& - 12 MM, - PUHUMaeMast TONLYHA NNaCcTUHbI

lll. PacyeT cBapHbIX WBOB
1. MonepeyHbIi WOB: HanpsiX-e Ha cpe3 Mo MeTany Wwea
S SRy YWY
1756 krclcm’® S 2200 * 0,85 * 1
1756 krc/cM’ < 1870 krelcm’
Byt = Nil(Br'Ke lug)
5,,=9102/(0,90 * 6/10 * 96/ 10) = 1756 krc/cm’

rae: Ry 2200 /oM™ pacy.conp.meTanna WBeoB (yrnoBoi)
Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl LWBa
Y- 1,00 - KoacpchuumeHT ycnosui paboTel
B - 0,90 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LWBa

2. MonepeyHbIii WOB: HaNpsXXeHWe Ha cpe3
no MeTanny rpaHuubl nnaenexdus
8, SRY Y.
1505 krc/em’ < 2000 * 0,85 * 1
1505 krc/em’ < 1700 krelcm’
Byz = Nl (B k' lug)
5,,=9102/(1,05*6/10 * 96/ 10) = 1505 krc/cm’
Ryz= Ryl 1,1 =2200 /1,1 = 2000 kre/em’

rae:R- 2200 kre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)
Y- 0,85 - koathhuLMEHT ycroBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B, - 1,05 - 3HayeHwe KoadhduLMeHTa Npu kaTeTe LBa,

Calculation of Detail MC-2 (rus/eng)

Y3EN MC-2
Bontbl knacca npoyHocty 8.8 - M20 B. FOCT 7798

3. BepT-blif WOB: HaNpsX-€ Ha CPe3 No MeTanny Wwea
B SR YWY
733 krelem’ < 2200 *0,85* 1
733 krclem’ < 1870 krelem’
Byt = Nil(Br'ke*lu)
8,=9102/(0,90 * 6/10 * 230/ 10) = 733 krc/em®

rAe:Ry- 2200 kre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)
Y- 0,85 - koathhuLMEHT ycnoBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUiA paboTel
B - 0,90 - 3HaueHue koathduLMeHTa npy kateTe lWea

4. BepTuKanbHbIif WOB: HaNPsKeHMe Ha cpe3
10 MeTanny rpaHuLibl NNaBneHus

8, SRY Y.

628 krc/em” < 2000 * 0,85 * 1

628 krc/em” < 1700 kre/em®

Byz = Ni(B, Ke'lyg)

8, =9102/(1,05*6/10* 230/ 10) = 628 krc/cm’

Ryz = Ryt 1,1=2200 /1,1 = 2000 krc/em’

rae:R,- 2200 grolom? - pacy.conp.MeTanna weos (yrosow)
Y- 0,85 - koathhuLMEHT ycnoBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B,- 1,05 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LWBa,

IV. MpoBepka CTEHKMU KONOHHBI

1. YcuneHue cTeHKM KONMOHHbI He TpebyeTcs,

npu neayrou y
TS Tper

662 krclem” < 3075 krelem’

76= (Ni + Su)/Acy

;= (9102 + 5100) / 21,45 = 662 krc/cm’

Aoy =50y " ay

A, =16,5*130 /100 = 21,45 krclem’

Tor =V (1,15* R, - 593

Toer = (1,15 % 4700)%- 922 | 3 = 3075 krclew?
5=\ (62437

5 = 84%3%530%= 922 krclew?

5, = SIF, + MW,

5,=5100 /135,95 + (918 * 100) / 1983,40 = 84 krc/cm’
=N,/ (0,8*A)

7=9102/(0,8 * 21,45) = 530 krc/em’

TSR

530 krclem” < 2651 krelem’

Ry=0,58*Ryy/ Y

R, =0,58 * 4800 / 1,05 = 2651 krc/cm’

roe: Ag, - oM’ - NN10LL.CEY.CTEHKM KONOHHbI,MPUH.HArpy3Ky
Oy - 16,5 - MM, TOMLL.CTEHKI KOMOHHb!
ay- 130 - MM,paccT.CTeHKM KONOHHbI,NPUH.HArpy3Ky
Ry- 4700  krc/om - pacy.conp.cTanm NIUCT,GyacoH.np-Ta
Run- 4800  rc/om?,- HOPM.COMpP.CTany nucT,acoH.np-Ta
Y- 1,05 - K03(DMLMEHT HAAEXKHOCTM MO MaTepuany,
Fy- 13595 cu’, - NOLL.CEYEHMS KOMOHHBI
Wi- 198340 cM’, - MOMEHT COMP.KOMOHHbI

2. MonepeyHble peGpa XKecTKoCTU KONOHHBI He TpeGyeTcs,

npn

S SR,/Y,

neayrownxy

230 krc/em’ <4700 /1,10

230 krefem” < 5170 krelem®

Bioc = Nil(Bcu * 1)

Bioe = 9102/ (16,5 * 240 / 100) = 230 krc/cm’

rae: Ry-
Y-

4700
1,10

Krc/cm’ - pacy.conp.cTanu nuCT,acoH.np-Ta
- K03pthMLMEHT YCrIoBMiA PaboTbI

Pebpa xecTkocTu He Tpebyetca

DETAIL MC-2
Bolt of accuracy class 8.8 - M20 B. GOST 7798

Elements: Column - 40W1

Support - C14

Connection force and moment

A =40kN
S, =50kN
M=9kN

4080,0 kgf - Axial

5100,0 kgf - Shear vertical

918,0 kgf‘m - Moment

1. Bolted connection calculation

The forse taken by 1 bolt

1. Shear analysis
Ngr=Su/(¥c"n) < Ros™Y Ay
Ng, =5100/ (1 * 4) <3200 * 0,90 * 3,14 * 1
Ny = 1275 kgf < 9043 kgf

where:

3200
1,00
0,90

1

kgf/cmz, - desing allowable shear stress
- coefficient of working conditions
- coefficient of working conditions

- number of desing bolt shears for 1 bolt

2. Collapse calculation
Neor=S, [(Yc™n) < Rop*yy*d* X t
Neor = 5100/ (1* 4) < 6600 * 0,90 * 2,00 * 2,50
Neo = 1275 kaf < 20700 kot

where:
Rpp-
d-
Yer
Yo~
2t-

6600
2,00
1,00
0,90
2,50

kgf/cmz, - desing allowable bearing

cm, - diameter bolt

- coefficient of working conditions

- coefficient of working conditions

cm, - min.total thickness of members mashed

in the line of the force action

3. Tension analysis

NFAI(Yc™n) S Ryc"Apy

N, =4080/(1*4) <4000 * 2,45
N, = 11020 kgf < 9800 kaf

where:
Rb( -
Ye-

4000
1,00

kgf/cmz, - desing allowable tension stress

- coefficient of working conditions

4.* We calculate bolts in shear from simultaneous action

longitudinal force and moment for total force
Ninax < Ni; Non; Neor

2574 kaf < 9800 kaf; 9043 kaf; 29700 kgf

Novax =V ((M* age) | (K * 320 # (S, ny)?
ya?=1307/100 = 169 cm’

Nuwax =V (918 * 130) / (2 * 169)) + (5100 / 2)? = 2574 kaf

where:

k=2

n=2

- number of bolt vertical rows

- quantity of bolts to the side

The distance between the bolts on the rise

a;=130 mm

Il. Flange calculation

1. Cal

$hick m

beams

flange

8212V 3*Ne*b/(|*R)

1,221/27  3*9102* (160 /1000) / (240 / 1000) * 3200)

12cm=2119cm

Ny = Miapg + AI2
N;= 918 /(130 / 1000) + 4080 / 2 = 9102 kof

where:
N;-
Ry-
Aax -

& -

kgf,
3200

130

12

- simultaneous action of axial force & moment
kgflcm?, - desing resistance steel of flange
mm, - max.distance between holes

mm, - assumed plate thickness

lll. Weld calculation

1. Transverse weld: shear tension by weld metal
B SRy Y s Ye

1756 kgflcm’ < 2200 * 0,85 * 1

1756 kgflcm® < 1870 kgficm’
Bt = Nil(Br*Kelwg)
8,¢=9102/(0,90 * 6/10 * 96 / 10) = 1756 kgflcm’

where:
R+
Y-
Y,-
Br-

2200
0,85
1,00
0,90

kgflem® design resistance weld metal(angular)
- coefficient of working conditions of weld
- coefficient of working conditions

- coefficient value at weld leg

2. Transverse weld: shear tension by frame melting metal
8. SR Y'Y

1505 kgflcm’ < 2000 * 0,85 * 1

1505 kgflcm® < 1700 kgficm’
Byz = N (B ki'lg)
8,,=9102/(1,05*6/10 * 96/ 10) = 1505 kgflcm’
Ry = Ryr/ 1,1=2200/1,1 = 2000 kgflem?

where:
Rwr -
Y-
Y. -
B,-

2200
0,85
1,00
1,05

kgflcm® design resistance weld metal(angular)
- coefficient of working conditions of weld
- coefficient of working conditions

- coefficient value at weld leg

3. Vertical weld: shear tension by weld metal
B SR Y s Ye
733 kgflem? < 2200*0,85* 1

733 kgflem” < 1870 kgflcm®
Br = Nil(Brke*lwn)
8,¢=9102/(0,90 * 6/10 * 230 / 10) = 733 kgflem’

where:
Ryt~ 2200  kgflem™ design resistance weld metal(angular)
Yui- 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B - 0,90 - coefficient value at weld leg

4. Vertical weld: shear tension by frame melting metal
By SR YWY
628 kgflcmZ <2000*0,85*1
628 kgfiem” < 1700 kaflem”
Byz = Nl (B k' lug)
6m=9102/(1,05*6/10*230/10)=Mf/c_mz
Ry, = Ryr/ 1,1 = 2200 /1,1 = 2000 kaflcm?

where:
Ryz - 2200 kgflem® design resistance weld metal(angular)
Y- 085 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B,- 1,05 - coefficient value at weld leg

IV. Verification column web
1. Strengthening column web is not required

when the following conditions
TS Tper
662 kgflem” < 3075 kgflem”
7= (N + S,)/Aqy
7= (9102 + 5100) / 21,45 = 662 kgflcm’
Ay =8, * ay
A, =16,5* 130 /100 = 21,45 kgflcm®
T =V (1157 R, - 53
Toor = V(1,15 4700)%- 922%) 1 3 = 3075 kaflem”
5=V Bf+3r
5 = 84%3*5307=922 kaflcm’
5, = SIF, + MW,
8, =5100 /135,95 + (918 * 100) / 1983,40 = 84 kgflcm’
=N,/ (0,8*A)
7=9102/(0,8 * 21,45) = 530 kgflcm’
TSR
530 kgflem” < 2651 kgflem”
Re=0,58*Ryy/ Yo
R, =0,58 * 4800 / 1,05 = 2651 kgficm’

where:
A- cm? - cross sec. area web column assumed load
[ 16,5 - mm, thickness web column
ay- 130 - mm, distance web column, assumed load
R,- 4700  kgflcm® -desing resistance steel of plate&flange
Rin- 4800  kgflom?-characteristic strength steel
of plate&flange
Y- 1,05 - partial safety factor for material strength
Fy- 13595 cm?, - cross sectional area column
W, - 198340 cm®, - moment resistance column

2. Transversal stiffeners are not required
when the following conditions
8o SRS
230 kgficm® <4700 /1,10
230 kgfiem’ < 5170 kaflem”
Bioc = Nil(Bcu * 1)
Bi0e = 9102/ (16,5 * 240 / 100) = 230 kgfiem’

where:
R,- 4700  kgflcm?-desing resistance steel of plate&flange
Y- 1,10 - coefficient of working conditions

Stiffeners not required
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Y3EN MC-4

Banka - 35LU1
Ceasb - C14

An-Tbi:

Harpy3ku 1 MOMeHT Ha y3en

A =40kH 4080,0 krc - OceBas cuna
S, =50kH 5100,0 krc - Ycunue nonep-ro casura
M =9xH 918,0 krc*m - MomeHT

|. PacyeT GonToBoro coeanHenns
Ycunus BocnpuHMMaemoe ofHUM 6onTom
1. Pacyer Ha cpe3
Ngr=S./(¥c"n) S Ros™¥ Ay
Ng, =5100/ (1 * 4) <3200 * 0,90 * 3,14 * 1
Ngp, = 1275 kre < 9043 kre

rae: Rys- 3200  ro/ou?, - pacuy.conp.6onToBbix coef.Ha cpe3
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel
Yoo 0,90 - K03thHMLMEHT ycnosiit paboTl
ng- 1 - y1cno pacu. cpesos 1 6onTa

2. Pacyert Ha cmATHe
Neoi=8, (ye) < Ryp*yp"d*3t
N0 =5100/ (1 * 4) <6600 * 0,90 * 2,00 * 2,00
Neo = 1275 kre < 23760 krc

rae:Ry,- 6600 oM’ - pacy.conp.6onT-x coefi.Ha cMATHE
d- 2,00 cwm,-pvametp 6onTa pacyeTHast
Y- 1,00 - K03pthMLMEHT YCrIoBMiA PaboTbI
Yo 090 - K03(hhMLMEHT ycroBuit paboTel
>t- 2,00 M, - HaUMeHbLUas CyMMapHas TorLy. 3N-0B,

CHUM-X B O4HOM Hanpas,CyMma TOJLY.CTEHKU

npod. 1 NpUMbIKaloLLEl TOPLEBOI NNacTUHbI

3. Pacyet Ha pacTaxeHue
N=A/(ye*n) S Rp*Ap,
N;=4080/(1* 4) <4000 * 2,45
N; = 1020krc < 9800 krc
rae: Ry- 4000
Ye 1,00

krclcm?, - pacy. conp. 6onT-X coef. Ha pac-e
- Ko3phMLMEHT YCrIoBuiA paboTb

4.* BonTbl,paboTalolme Ha Cpe3 OT OAHOBP-TO AENCTBUS
npoA.cunbl U MOMEHTa,paccymT.Ha paBHOﬂeﬁCT. ycunue
Ninax S N Nons Neor
2574 krc <9800 krc; 9043 krc; 23760 krc
Noax = V(M * agg) | (k* X)) + (S, / ny)?
Sa?=1307/100 = 169 cm’
Nmax =V (918 * 130) / (2 * 169))* + (5100 / 2)? = 2574 krc

rpe: k=2 - YMCNO BEpTUKambHBIX PsiAoB 6onTos

n=2 - KONMYECTBO GONTOB B OAHY CTOPOHY

PaccTosHve Mexay 6onTamy no HapacTatowei

Il. Pacyer chnanua

a;=130 mm

1. Pacyer
5212\ 3*Ne*b/ (I Ry)
1,221/2 3*9102* (160 /1000) / (240 / 1000) * 3200)

" Ganku

12cm2119¢cm
N; = Mla,,, + A2
N;=918/(130/1000) + 4080 / 2 = 9102 krc

roe: N;- kgf, - oaHOBP-O€ AENCT.0CEBOV CUMbl M MOMEHTa
R,- 3200 krclom? - pacyeTHoe conp. cTanv naHua
Amax - 130 MM, - MaKC.paccT.Mexzay OTBEpPCTUSMU
& - 12 MM, - PUHUMaeMast TONLYHA NNaCcTUHbI

lll. PacyeT cBapHbIX WBOB
1. MonepeyHbIi WOB: HanpsiX-e Ha cpe3 Mo MeTany Wwea
S SRy YWY
1756 krclcm’® S 2200 * 0,85 * 1
1756 krc/cM’ < 1870 krelcm’
Byt = Nil(Br'Ke lug)
5,,=9102/(0,90 * 6/10 * 96/ 10) = 1756 krc/cm’

rae: Ry 2200 /oM™ pacy.conp.meTanna WBeoB (yrnoBoi)
Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl LWBa
Y- 1,00 - KoacpchuumeHT ycnosui paboTel
B - 0,90 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LWBa

2. MonepeyHbIii WOB: HaNpsXXeHWe Ha cpe3
no MeTanny rpaHuubl nnaenexdus
8, SRY Y.
1505 krc/em’ < 2000 * 0,85 * 1
1505 krc/em’ < 1700 krelcm’
Byz = Nl (B k' lug)
5,,=9102/(1,05*6/10 * 96/ 10) = 1505 krc/cm’
Ryz= Ryl 1,1 =2200 /1,1 = 2000 kre/em’

rae:R- 2200 kre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)
Y- 0,85 - koathhuLMEHT ycroBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B, - 1,05 - 3HayeHwe KoadhduLMeHTa Npu kaTeTe LBa,

Calculation of Detail MC-4 (rus/eng)

Bontbl knacca npoyHocty 8.8 - M20 B. FOCT 7798

b

3. BepT-blif WOB: HaNpsX-€ Ha CPe3 No MeTanny Wwea
B SR YWY
733 krelem’ < 2200 *0,85* 1
733 krclem’ < 1870 krelem’
Byt = Nil(Br'ke*lu)
8,=9102/(0,90 * 6/10 * 230/ 10) = 733 krc/em®

rAe:Ry- 2200 kre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)
Y- 0,85 - koathhuLMEHT ycnoBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUiA paboTel
B - 0,90 - 3HaueHue koathduLMeHTa npy kateTe lWea

4. BepTuKanbHbIif WOB: HaNPsKeHMe Ha cpe3
10 MeTanny rpaHuLibl NNaBneHus

8, SRY Y.

628 krc/em” < 2000 * 0,85 * 1

628 krc/em” < 1700 kre/em®

Byz = Ni(B, Ke'lyg)

8, =9102/(1,05*6/10* 230/ 10) = 628 krc/cm’

Ryz = Ryt 1,1=2200 /1,1 = 2000 krc/em’

rae:R,- 2200 grolom? - pacy.conp.MeTanna weos (yrosow)
Y- 0,85 - koathhuLMEHT ycnoBuil paboTbl LBa
Y- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B,- 1,05 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LWBa,

IV. MpoBepka CTEHKMU KONOHHBI

1. YcuneHue cTeHKM KONMOHHbI He TpebyeTcs,

npu neayrou y
TS Tper
662 krclem” < 3075 krelem’
76= (Ni + Su)/Acy
;= (9102 + 5100) / 21,45 = 662 krc/cm’
Aoy =50y " ay
A, =16,5*130 /100 = 21,45 krclem’
Tor =V (1,15* R, - 593
Toer = (1,15 % 4700)%- 922 | 3 = 3075 krclew?
5=\ (62437
5 = 84%3%530%= 922 krclew?
5, = SIF, + MW,
5,=5100 /135,95 + (918 * 100) / 1983,40 = 84 krc/cm’
=N,/ (0,8*A)
7=9102/(0,8 * 21,45) = 530 krc/em’
TSR
530 krclem” < 2651 krelem’
Ry=0,58*Ryy/ Y
R, =0,58 * 4800 / 1,05 = 2651 krc/cm’

roe: Ag, - oM’ - NN10LL.CEY.CTEHKM KONOHHbI,MPUH.HArpy3Ky
Oy - 16,5 - MM, TOMLL.CTEHKI KOMOHHb!
ay- 130 - MM,paccT.CTeHKM KONOHHbI,NPUH.HArpy3Ky
Ry- 4700  krc/om - pacy.conp.cTanm NIUCT,GyacoH.np-Ta
Run- 4800  rc/om?,- HOPM.COMpP.CTany nucT,acoH.np-Ta
Y- 1,05 - K03(DMLMEHT HAAEXKHOCTM MO MaTepuany,
Fy- 13595 cu’, - NOLL.CEYEHMS KOMOHHBI
Wi- 198340 cM’, - MOMEHT COMP.KOMOHHbI

2. MonepeyHble peGpa XKecTKoCTU KONOHHBI He TpeGyeTcs,

npu neayowmx y
5o SR Y,
230 krc/em’ <4700 /1,10
230 krefem” < 5170 krelem®
Bioc = Nil(Bcu * 1)
Bioe = 9102/ (16,5 * 240 / 100) = 230 krc/cm’

rae: Ry-
Y-

4700
1,10

Krc/cm’ - pacy.conp.cTanu nuCT,acoH.np-Ta
- K03pthMLMEHT YCrIoBMiA PaboTbI

Pebpa xecTkocTu He Tpebyetca

DETAIL MC-4

Bolt of accuracy class 8.8 - M20 B. GOST 7798

Elements: Beam - 35W1
Support - C14

Connection force and moment

A =40kN 4080,0 kgf -  Axial
S, =50kN 5100,0 kgf - Shear vertical
M =9kN 918,0 kgf‘m - Moment

1. Bolted connection calculation
The forse taken by 1 bolt
1. Shear analysis
Ngr=Su/(¥c"n) < Ros™Y Ay
Ng, =5100/ (1 * 4) <3200 * 0,90 * 3,14 * 1
Ny = 1275 kgf < 9043 kgf

where:
Rys- 3200 kgf/cmz, - desing allowable shear stress
Yo 1,00 - coefficient of working conditions
Yo- 090 - coefficient of working conditions
ng- 1 - number of desing bolt shears for 1 bolt

2. Collapse calculation
Neor=S, [(Yc™n) < Rop*yy*d* X t
Neor = 5100/ (1 * 4) < 6600 * 0,90 * 2,00 * 2,00
Neo = 1275 kaf < 23760 kot

where:
Ryp- 6600 kgf/cmz, - desing allowable bearing
d- 2,00 cm, - diameter bolt
Yo 1,00 - coefficient of working conditions
5 0,90 - coefficient of working conditions
>t- 2,00  cm,- min.total thickness of members mashed

in the line of the force action

3. Tension analysis
NFA/(ve*n) S Ryt*Apy
N, =4080/(1*4) <4000 * 2,45
Ny = 11020 kgf < 9800 kaf

where:
Ryt- 4000  kgflcm?, - desing allowable tension stress
\ 1,00 - coefficient of working conditions

4.* We calculate bolts in shear from simultaneous action
longitudinal force and moment for total force

Ninax S N Non; Neol

2574 kgf < 9800 kgf; 9043 kgf; 23760 kaf

Noax = V(M * angg) | (k* Xa)° + (S, / ny)?

ya?=1307/100 = 169 cm®

Nuwax =V (918 * 130) / (2 * 169)) + (5100 / 2)? = 2574 kaf

k=2

n=2

where: - number of bolt vertical rows
- quantity of bolts to the side

The distance between the bolts on the rise

Il. Flange calculation
1. Calculati

a;=130 mm

$hick m

beams

flange
52120 3*NbI(*R)

1,221/2 3*9102* (160 /1000) / (240 / 1000) * 3200)
12cm=2119cm

N¢ = Mla,,,, + A2

N;=918/(130/1000) + 4080 / 2 = 9102 kof

where:
N; - kgf, - simultaneous action of axial force & moment
Ry- 3200  kgflcm?, - desing resistance steel of flange
Amax " 130 mm, - max.distance between holes
5 - 12 mm, - assumed plate thickness

lll. Weld calculation
1. Transverse weld: shear tension by weld metal
By SR YWY
1756 kgflt.:m2 < 2200*0,85*1
1756 kgflcm’ < 1870 kgficm’
Bt = Nil(Br*Kelwg)
5,;=9102/(0,90*6/10 * 96 / 10) = 1756 kgf/cmZ

where:
Ryt~ 2200  kgflem™ design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B - 0,90 - coefficient value at weld leg

2. Transverse weld: shear tension by frame melting metal
By SR YWY
1505 kgflt.:m2 <2000*0,85*1
1505 kgficm’ < 1700 kgficm®
Byz = Nl (B k' lug)
6m=9102/(1,05*6/10*96/10)=Mﬁc_mz
Ry, = Ryr/ 1,1 = 2200 /1,1 = 2000 kaflcm?

where:
Riz= 2200  Kgflem® design resistance weld metal(angular)
Yoz 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B.- 1,05 - coefficient value at weld leg

cwn 13U

3. Vertical weld: shear tension by weld metal
B SR Y s Ye
733 kgflem? < 2200*0,85* 1

733 kgflem” < 1870 kgflcm®
Br = Nil(Brke*lwn)
8,¢=9102/(0,90 * 6/10 * 230 / 10) = 733 kgflem’

where:
Ryt~ 2200  kgflem™ design resistance weld metal(angular)
Yui- 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B - 0,90 - coefficient value at weld leg

4. Vertical weld: shear tension by frame melting metal
By SR YWY
628 kgflcmZ <2000*0,85*1
628 kgfiem” < 1700 kaflem”
Byz = Nl (B k' lug)
6m=9102/(1,05*6/10*230/10)=Mf/c_mz
Ry, = Ryr/ 1,1 = 2200 /1,1 = 2000 kaflcm?

where:
Ryz - 2200 kgflem® design resistance weld metal(angular)
Y- 085 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions
B,- 1,05 - coefficient value at weld leg

IV. Verification column web
1. Strengthening column web is not required

when the following conditions
TS Tper
662 kgflem” < 3075 kgflem”
7= (N + S,)/Aqy
7= (9102 + 5100) / 21,45 = 662 kgflcm’
Ay =8, * ay
A, =16,5* 130 /100 = 21,45 kgflcm®
T =V (1157 R, - 53
Toor = V(1,15 4700)%- 922%) 1 3 = 3075 kaflem”
5=V Bf+3r
5 = 84%3*5307=922 kaflcm’
5, = SIF, + MW,
8, =5100 /135,95 + (918 * 100) / 1983,40 = 84 kgflcm’
=N,/ (0,8*A)
7=9102/(0,8 * 21,45) = 530 kgflcm’
TSR
530 kgflem” < 2651 kgflem”
Re=0,58*Ryy/ Yo
R, =0,58 * 4800 / 1,05 = 2651 kgficm’

where:
A- cm? - cross sec. area web column assumed load
[ 16,5 - mm, thickness web column
ay- 130 - mm, distance web column, assumed load
R,- 4700  kgflcm® -desing resistance steel of plate&flange
Rin- 4800  kgflom?-characteristic strength steel
of plate&flange
Y- 1,05 - partial safety factor for material strength
Fy- 13595 cm?, - cross sectional area column
W, - 198340 cm®, - moment resistance column

2. Transversal stiffeners are not required
when the following conditions
8o SRS
230 kgficm® <4700 /1,10
230 kgfiem’ < 5170 kaflem”
Bioc = Nil(Bcu * 1)
Bi0e = 9102/ (16,5 * 240 / 100) = 230 kgfiem’

where:
R,- 4700  kgflcm?-desing resistance steel of plate&flange
Y- 1,10 - coefficient of working conditions

Stiffeners not required
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Y3EN HVB-1

BonTbl knacca npoyHocTy 8.8 - M20 B. FOCT 7798
Bott W20 class 48 .

¥
S T35U1
VX \f" .

Tpg 133x5,

7~
An-Tbl: Banka - 3511
FopusoHTanbHas cBA3b - Tp.&133x5
Harpy3ku Ha y3en
22338,0 krc - OceBas cuna
20094,0 krc - Ycunue nonep-ro caBura

A =219kH
A, =197H

l. Pacyet 60nTOBOro cCoeanHEHUs
Ycunus BocnpuHuMaemoe ogHUM 6oNToM
1. Pacuer Ha cpe3
Ngn=A/(Yc"n) = Rys*yy"Ay"ns
Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1
N, = 5585 krec < 9043 kre

rge: Rps - 3200 krc/oM?, - pacy.conp.GONTOBbIX Coef.Ha Cpe3
Yer 1,00 - KO3(ULMEHT yCrioBUiA paboTsl
Yo~ 0,90 - KO3 PMLMEHT ycrioBuit paboTbl
ng - 1 - yucno pacy. cpesos 1 6onTa

2. PacyeTt Ha cmATHe
NcoI=A I (Vc*n) = Rbp*Yb*d*Zt
No =22338/(1*4) <6600 * 0,90 * 2,00 * 1,80
N, = 5585 kre < 21384 krc

roe: Ryp- 6600 krc/em?, - pacy.conp.BONT-X coen.Ha cMsTHe
d- 2,00 CcM, - AnameTp bonTa pacyeTHas
Yer 1,00 - KO3(MLMEHT yCrioBUiA paboTsl
Yo~ 0,90 - KO3 PMLMEHT ycrioBuit paboTbl
t- 1,80 CM, - HaMMeHbLUas CyMMapHas TorLL,. 971-0B,

CHWM-X B OJHOM Hanpas,CyMMa TOMLL.CTEHKM
npod. 1 NpUMbIKatoLLERA TOPLIEBOI NNACTUHBI

Il. Pacyet chacoHku npoBepseTcs B ONacHOM
CEYEHUM M3 pacyeTa Ha pacTsKeHue-cxaTue
1. CeyeHue hacoHku ana cBaA3n
52F;/
126,981/289/10
1cm=20,242cm

Fi=AIR,
F;=A/R,=22338/3200 = 6,981 o™’
roe: R,- 3200 Krc/em?, - pacy. conp. CTami tnanua
a;- 289 MM,-AnMHa PaCcoHHOM NacT.B onac.cevyeHum

2. MpoBepka hacoHKu B ONACHOM CeYEeHUM
Ha yCTOMYMBOCTb

AF*d <R,

22338/28,9 * 980 /1000 < 3200

789 krc/cm’ < 3200 krc/em’

ka=5*af
Fa=1*289/10 = 28,9 cm’
roe: ¢- 980 krc/em?, - koadh. ANs ANEMEHTOB M3 CTanu

lll. PacyeT cBapHbLIX WBOB
1. HanpsixxeHue Ha cpe3 no meTanny wBa
O SR Y'Y
1288 krc/em® < 2200 * 0,85 * 1
1288 krc/cm’ < 1870 krc/em’
But = AJ(BrKe*l)
5,;=20094/(0,90*6/10 *289/10) = 1288 kre/cm’

roe: Rt - 2200 KrC/cM?- pacy.conp.MeTanna WBoB (yrroBoiA)
Y- 0,85 - KO3(PMLMEHT yCrioBUiA paboThl LLBa
Y- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl
B - 0,9 - 3HaYeHmMe koathuLMeHTa npu KaTeTe LWBa

2. Hanpﬂ)KeHMe Ha cpe3 no meTanny rpaHuubl nnaBneHnsa
Buz SR Y'Y
1104 krc/cm® < 2000 * 0,85 * 1
1104 krclem® < 1700 kre/cm?
6wz = Ayl (Bz*kf*lwv)
B, = 20094 / (1,05* 6 /10 * 289 / 10) = 1104 krclcm?
Ryz= Ry ! 1,1=2200/ 1,1 = 2000 kre/em’

roe: Ruz- 2200 KrC/cM?, - pacy.conp.MeTanna WBOB(yrroBoiA)
Y- 0,85 - KO3PMLMEHT yCrioBUiA paboThl LLBa
Y.- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl
B.- 1,05 - 3HaYeHme koathuLmeHTa npu KaTeTe LWBa

where:

where:

where:

where:

where:

where:

DETAIL HVB-1

Bolt of accuracy class 8.8 - M20 B. GOST 7798
. .

¥
. 3501

ey
XX l

Tpg 133x5

h
Elements:  Beam - 35LL11
Horizontal braces - Tp.2133x5
Connection forces
22338,0 kgf - Axial
20094,0 kgf - Shear vertical

A =238kN
A, =197kN

l. Bolted connection calculation
The forse taken by 1 bolt
1. Shear analysis
Ngn=A/(Yc"n) < Rys*yy"Ay"ns
Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1
Np, = 5585 kgf < 9043 kaf

Rys- 3200 kgflcm?, - desing allowable shear stress
Y 1,00 - coefficient of working conditions
Yo- 0,90 - coefficient of working conditions
ng- 1 - number of desing bolt shears for 1 bolt

2. Collapse calculation
NcoI=A I (Vc*n) = Rbp*Yb*d*Zt
Neo1 =22338/(1*4) <6600 * 0,90 * 2,00 * 1,80
Nco = 5585 kaf < 21384 kgf

Ryp- 6600 kgflcm2, - desing allowable bearing
d- 2,00 cm, - diameter bolt
Y 1,00 - coefficient of working conditions
Yo- 0,90 - coefficient of working conditions
t- 1,80 cm, - min.total thickness of members mashed

in the line of the force action

Il. Calculation gusset plate is checked in a dangerous
section of the tension-compression
1. Section gusset plate for connection
52F;/ &
126,981/289
1cm 20,242 cm

Fi=AIR,
F;=AIR,=22338/3200 = 6,981 cm’
R,- 3200 kgflcm2, - desing resistance steel of flange
a- 289 mm,-length gusset plate in a dangerous section

2. Checking of gusset plate in dangerous section
on stability

AlFg*p <R,

22338/28,9 * 980/ 1000 < 3200

789 kgflcm’ < 3200 kgficm’

Fq=0%a;
Fa=1*289/10 = 28,9 cm’
¢- 980 kgflcm?, - coefficient for elements in steel

lll. Weld calculation
1. Shear tension by weld metal
Bt SR Y oY
1288 kgflcm® < 2200 * 0,85 * 1
1288 kgficm” < 1870 kaficm’
Bt = A(Br kel
8, =20094 /(0,90 * 6 /10 * 289 / 10) = 1288 kgficm®

Ryt - 2200 kgficm?- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld

Y- 1,00 - coefficient of working conditions

B - 0,9 - coefficient value at weld leg

2. Shear tension by frame melting metal
6WZ S RWZ*YWZ*YC
1104 kgflcm® < 2000 * 0,85 * 1
1104 kgflcm2 <1700 kgflcm2
6wz = Ayl (Bz*kf*lwv)
5,,=20094/(1,05*6/10*289/10) = 1104 kgflcm2
R, =Ry /1,1=2200/1,1= 2000 kgflcm®

Ry 2200 kgficm?- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions

B,- 1,05 - coefficient value at weld leg

Calculation of Detail HVB1 (rus/eng)
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Y3EN HVB-2
BonTbl knacca npoyHocTy 8.8 - M20 B. FOCT 7798
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Banka - 351112
FopusoHTanbHas cBA3b - Tp.&133x5
Harpy3ku Ha y3en
22338,0 krc - OceBas cuna
20094,0 krc - Ycunue nonep-ro caBura

An-TbI:

A =219kH
A, =197xH

l. Pacyet 60nTOBOro cCoeanHEHUs
Ycunus BocnpuHuMaemoe ogHUM 6oNToM
1. Pacuer Ha cpe3
Ngn=A/(Yc"n) = Rys*yy"Ay"ns
Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1
N, = 5585 krec < 9043 kre

rge: Rps - 3200 krc/oM?, - pacy.conp.GONTOBbIX Coef.Ha Cpe3
Yer 1,00 - KO3(ULMEHT yCrioBUiA paboTsl
Yo~ 0,90 - KO3 PMLMEHT ycrioBuit paboTbl
ng - 1 - yucno pacy. cpesos 1 6onTa

2. PacyeTt Ha cmATHe
NcoI=A I (Vc*n) = Rbp*Yb*d*Zt
No =22338/(1*4) <6600 *0,90 * 2,00 * 1,90
N, = 5585 kre < 22572 krc

roe: Ryp- 6600 krc/em?, - pacy.conp.BONT-X coen.Ha cMsTHe
d- 2,00 CcM, - AnameTp bonTa pacyeTHas
Yer 1,00 - KO3(MLMEHT yCrioBUiA paboTsl
Yo~ 0,90 - KO3 PMLMEHT ycrioBuit paboTbl
t- 1,90 CM, - HaMMeHbLUas CyMMapHas TorLL,. 971-0B,

CHWM-X B OJHOM Hanpas,CyMMa TOMLL.CTEHKM
npod. 1 NpUMbIKatoLLERA TOPLIEBOI NNACTUHBI

Il. Pacyet chacoHku npoBepseTcs B ONacHOM
CEYEHUM M3 pacyeTa Ha pacTsKeHue-cxaTue
1. CeyeHue hacoHku ana cBaA3n
52F;/
126,981/300/10
1cm=20,233cm

Fi=AIR,
F;=A/R,=22338/3200 = 6,981 o™’
roe: R,- 3200 Krc/em?, - pacy. conp. CTami tnanua
a;- 300 MM,-AnMHa PaCcoHHOM NacT.B onac.cevyeHum

2. MpoBepka hacoHKu B ONACHOM CeYEeHUM
Ha yCTOMYMBOCTb

AF*d <R,

22338/30,0 * 980 /1000 < 3200

760 krc/cm’ < 3200 krc/em?

ka=5*af
Fa=1%300/10 = 30,0 cm’
roe: ¢- 980 krc/em?, - koadh. ANs ANEMEHTOB M3 CTanu

lll. PacyeT cBapHbLIX WBOB
1. HanpsixxeHue Ha cpe3 no meTanny wBa
6wf s wa*Yw‘f*Yc
707 krc/em? < 2200 * 0,85 * 1
707 krc/cm® S 1870 krclem’
Bur = AJ(Bki* )
5, =20094 /(0,90 * 6 /10 * 526 / 10) = 707 kre/cm’

roe: Rt - 2200 KrC/cM?- pacy.conp.MeTanna WBoB (yrroBoiA)
Y- 0,85 - KO3(PMLMEHT yCrioBUiA paboThl LLBa
Y- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl
B - 0,9 - 3HaYeHmMe koathuLMeHTa npu KaTeTe LWBa

2. Hanpﬂ)KeHMe Ha cpe3 no meTanny rpaHuubl nnaBneHnsa
Buz SR Y'Y
606 krc/cm? < 2000 * 0,85 * 1
606 krc/cm” < 1700 krclem’
6wz = Ayl (Bz*kf*lwv)
B, = 20094 / (1,05 * 6 /10 * 526 / 10) = 606 krc/cm’
Ryz= Ry ! 1,1=2200/ 1,1 = 2000 kre/em’

roe: Ruz- 2200 KrC/cM?, - pacy.conp.MeTanna WBOB(yrroBoiA)
Y- 0,85 - KO3PMLMEHT yCrioBUiA paboThl LLBa
Y.- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl
B.- 1,05 - 3HaYeHme koathuLmeHTa npu KaTeTe LWBa

where:

where:

where:

where:

where:

where:

DETAIL HVB-2

Bolt of accuracy class 8.8 - M20 B. GOST 7798
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Elements:  Beam - 35LLI2

Horizontal braces - Tp.2133x5
Connection forces
22338,0 kgf - Axial
20094,0 kgf - Shear vertical

A =238kN
A, =104kN

l. Bolted connection calculation
The forse taken by 1 bolt
1. Shear analysis
Ngn=A/(Yc"n) < Rys*yy"Ay"ns
Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1
Np, = 5585 kgf < 9043 kaf

Rys- 3200 kgflcm?, - desing allowable shear stress
Y 1,00 - coefficient of working conditions
Yo- 0,90 - coefficient of working conditions
ng- 1 - number of desing bolt shears for 1 bolt

2. Collapse calculation
NcoI=A I (Vc*n) = Rbp*Yb*d*Zt
Neo1 =22338/(1* 4) < 6600 * 0,90 * 2,00 * 1,90
Nco = 5585 kaf < 22572 kgf

Ryp- 6600 kgflcm2, - desing allowable bearing
d- 2,00 cm, - diameter bolt
Y 1,00 - coefficient of working conditions
Yo- 0,90 - coefficient of working conditions
t- 1,90 cm, - min.total thickness of members mashed

in the line of the force action

Il. Calculation gusset plate is checked in a dangerous
section of the tension-compression
1. Section gusset plate for connection
52F;/ &
126,981/300/10
1cm 20,233 cm

Fi=AIR,
F;=AIR,=22338/3200 = 6,981 cm’
R,- 3200 kgflcm2, - desing resistance steel of flange
a- 300 mm,-length gusset plate in a dangerous section

2. Checking of gusset plate in dangerous section
on stability

AlFg*p <R,

22338/30,0 * 980/ 1000 < 3200

760 kgficm’ < 3200 kgficm’

Fq=0%a;
Fa=1*300/10 = 30,0 cm’
¢- 980 kgflcm?, - coefficient for elements in steel

lll. Weld calculation
1. Shear tension by weld metal
Bui SR Y'Y
707 kgflcm® < 2200 * 0,85 * 1
707 kgficm’ < 1870 kgficm®
Bt = A(Br kel
5,;=20094/(0,90*6/10*526/10) = Mgflc_m2

Ryt - 2200 kgficm?- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld

Y- 1,00 - coefficient of working conditions

B - 0,9 - coefficient value at weld leg

2. Shear tension by frame melting metal
6WZ S RWZ*YWZ*YC
606 kgficm? < 2000 * 0,85 * 1
606 kgficm” < 1700 kgficm®
6wz = Ayl (Bz*kf*lwv)
B, = 20094 / (1,05 * 6 /10 * 526 / 10) = 606 kqficm’
R, =Ry /1,1=2200/1,1= 2000 kgflcm®

Ry 2200 kgficm?- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y- 1,00 - coefficient of working conditions

B,- 1,05 - coefficient value at weld leg

Calculation of Detail HVB2 (rus/eng)
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Y3EN HVB-4 DETAIL HVB-4
BonTbl knacca npoyHocTy 8.8 - M20 B. FOCT 7798 Bolt of accuracy class 8.8 - M20 B. GOST 7798
Bolt M20 class 88 >3/ Bolt MZ20 class 88 257

F

An-Tbl: Banka - 3511 Elements:  Beam - 35LL11
FopusoHTanbHas cBA3b - Tp.&133x5 Horizontal braces - Tp.2133x5
Harpy3kw Ha y3en Connection forces
A =219xH 22338,0 krc - OceBas cuna A =219kN 22338,0 kgf -  Axial
A, =82kH 8364,0 krc - Ycunue nonep-ro casura A, =82kN 8364,0 kgf - Shear vertical
l. Pacyet 60nTOBOro cCoeanHEHUs l. Bolted connection calculation
Ycunusa BocnpMHUMaemMoe 0gHUM 6onNToM The forse taken by 1 bolt
1. Pacuer Ha cpe3 1. Shear analysis
Ngn=A/(Yc"n) = Rys*yy"Ay"ns Ngn=A/(Yc"n) < Rys*yy"Ay"ns
Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1 Ngp = 22338/ (1*4) <3200 * 0,90 * 3,14 * 1
N, = 5585 krec < 9043 kre N, = 5585 kgf < 9043 kaf
rpe: Rps - 3200 krc/em’, - pacy.conp.6ONTOBBIX COBA.Ha Cpe3 where: Rps - 3200  kgfiem? - desing allowable shear stress
Y 1,00 - KO3(ULMEHT yCrioBUiA paboTsl Y 1,00 - coefficient of working conditions
Yo- 0,90 - KO3 PMLMEHT ycrioBuit paboTbl Yo- 0,90 - coefficient of working conditions
ng- 1 - yucno pacy. cpesos 1 6onTa ng- 1 - number of desing bolt shears for 1 bolt
2. PacyeTt Ha cmATMe 2. Collapse calculation
NcoI=A I (Vc*n) = Rbp*Yb*d*Zt NcoI=A I (Vc*n) = Rbp*Yb*d*Zt
Neo =22338/(1* 4) <6600 * 0,90 * 2,00 * 1,80 Neo =22338/(1* 4) <6600 * 0,90 * 2,00 * 1,80
Ncor = 5585 kre < 21384 krc Nco = 5585 kaf < 21384 kgf
rae: Ryp- 6600  krc/om?, - pacy.conp.6onT-x coed.Ha CMsTUE where: Ryp- 6600  kgficm2, - desing allowable bearing
d- 2,00 CcM, - AnameTp bonTa pacyeTHas d- 2,00 cm, - diameter bolt
Y 1,00 - KO3(MLMEHT yCrioBUiA paboTsl Y 1,00 - coefficient of working conditions
Yo- 0,90 - KO3 PMLMEHT ycrioBuit paboTbl Yo- 0,90 - coefficient of working conditions
t- 1,80 CM, - HaMMeHbLUas CyMMapHas TorLL,. 971-0B, t- 1,80 cm, - min.total thickness of members mashed
CHUM-X B OJHOM Hanpas,CyMMa TOMLL,.CTEHKM in the line of the force action

npod. 1 NpUMbIKatoLLERA TOPLIEBOI NNACTUHBI
Il. Calculation gusset plate is checked in a dangerous

Il. Pacyet chacoHku npoBepseTcs B ONacHOM section of the tension-compression
CeYEeHMUM M3 pacyeTa Ha pacTsKeHUe-cxarue 1. Section gusset plate for connection
1. CeyeHue hacoHku ana cBaA3n 52 F;/a
52F;/a 126,981/297/10
126,981/297/10 1cm 20,235 cm
1cm=0,235cm Fi=AIR,
Fi=AIR, Fi=A /R, = 242763200 = 6,981 cm’
F;=A/R,=22338/3200 = 6,981 cm where: R,- 3200 kgflcm2, - desing resistance steel of flange
rae: R,- 3200  krc/om? - pacu. conp. cTanv driaHua a- 297 mm,-length gusset plate in a dangerous section
a;- 297 MM,-AnMHa PaCcoHHOM NacT.B onac.cevyeHum
2. Checking of gusset plate in dangerous section
2. MpoBepka hacoHKu B ONACHOM CeYEeHUM on stability
Ha yCTON4YNBOCTb AlFy*d <R,
AF ‘b <R, 22338/29,7 * 980 / 1000 < 3200
22338/29,7 * 980 /1000 < 3200 768 kaflcm® < 3200 kgficm®
768 krc/cm’ < 3200 krclem? Fr=8"ay
Fr=0*a Fa=1*297/10 = 29,7 cm’
Fa=1%297/10=29,7 cM’ where: b- 980 kgficm?, - coefficient for elements in steel
roe: - 980 krc/em?, - koadh. ANs ANEMEHTOB M3 CTanu
1ll. Weld calculation
lll. PacyeT cBapHbIX WBOB 1. Shear tension by weld metal
1. HanpsikeHue Ha cpe3 no metanny wea Out SR Yur'Ye
Oyt SRy Y'Y 278 kgflem? < 2200* 0,85 * 1
278 krclem® < 2200 * 0,85 * 1 278 kgflcm” < 1870 kgflcm®
278 krclem® < 1870 krelem’ Bt = AJ(BrKs )
Bt = AJ(Br ke 5, =8364/(0,90* 6/ 10 * 557 / 10) = 278 kgflcm’
5,;=8364/(0,90*6/10 * 557 / 10) = 278 krc/cm’ where: Ryt - 2200 kgficm?- design resistance weld metal(angular)
roe: Ry - 2200 Krc/om’- pacy.conp.meTanna LBoB (yrioBoit) Y- 0,85 - coefficient of working conditions of weld
Y- 0,85 - k0athMLIMEHT yCrioBuiA paboThl LLBa Y.- 1,00 - coefficient of working conditions
Y- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl B - 0,9 - coefficient value at weld leg
B - 0,9 - 3HaYeHmMe koathuLMeHTa npu KaTeTe LWBa
2. Shear tension by frame melting metal
2. HanpskeHue Ha cpe3 no MeTanmy rpaHuLbl NnaBneHnus 0,: SR YW Y.
8,; SR Y'Y 238 kgflcm? < 2000 * 0,85 * 1
238 krclem” < 2000 * 0,85 * 1 238 kgficm’ < 1700 kaficm’
238 krc/cm’ < 1700 krclem? By = AJ(B, ki)
Buz = AJ(B, ke ) 5,, = 8364 /(1,05* 6 /10 * 557 / 10) = 238 kgficm®
8, = 8364 /(1,05* 6 /10 * 526 / 10) = 238 krc/cm’ Ryz = Ryt /1,1=2200 /1,1 = 2000 kgficm®
R, =Ry /1,1=2200/1,1 = 2000 krcicm’ where: Ryz 2200 kgficm?- design resistance weld metal(angular)
roe: Ry 2200 Krc/cmz, - pacy.conp.meTanna LWBOoB(YrioBoit) Y- 0,85 - coefficient of working conditions of weld
Y- 0,85 - k0athMLMEHT ycrioBIiA paboThl LLBa Y.- 1,00 - coefficient of working conditions
Y.- 1,00 - KO3 PMLMEHT ycrioBuit paboTbl B, - 1,05 - coefficient value at weld leg
B.- 1,05 - 3HaYeHme koathuLmeHTa npu KaTeTe LWBa

Calculation of Detail HVB4 (rus/eng)
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An-tei:  KonowHa - 40LL1
Banka - 35LU1

Harpy3ku 1 MOMeHT Ha y3en
A =105kH 10710,0 krc -  OceBas cuna
S, =285kH 29070,0 krc - Ycunue nonep-ro cagura
|. PacyeT GonToBoOro coeauHeHns
Ycunus BocnpuHMMaemoe ofHUM 6onTom

1. Pacyer Ha cpe3

Ngi=8,/(Y"n) = Ry Ay s
Ng, =29070/ (1 * 6) <3200 * 0,90 * 3,14 * 1
Ny, = 4845 xrc < 9043 krc

rae: Ry 3200 relow?, - pacy.conp.GonTosbix coefl.Ha cpes

Y- 1,00 - K03(hhMLMEHT ycroBUiA paboTel
Yoo 0,90 - K03(hhMLMEHT ycroBUiA paboTel
ng- 1 - y1cno pacu. cpesos 1 6onTa

2. Pacyer Ha cmATHe
Neoi=S, (¥en) < Ryp*yp*d* Y t
Neo = 29070/ (1 * 6) < 6600 * 0,90 * 2,00 * 2,00
Noo = 4845 kre < 23760 kre

rAe: Ry,- 6600 krc/om?, - pacy.conp.GonT-x coefHa CMATHE

d- 2,00  cwm, - anametp GonTa pacyeTHas
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel
Yoo 0,90 - K03(hhMLMEHT ycroBuit paboTel
>t- 2,00 cwm, - HaMMeHbLUas CyMMapHas TorLY. 3n-0B,

CHUM-X B O4HOM Hanpas,CyMma TOSLY.CTEHKU

npod. 1 NpuMBbIKaloLLel TOPLEBOIA NNacTUHbI

Il. PacyeT dhnaHua

1. Pacyet v Ganku

52112\ 3*S,*b/(2*1*R))

1,021/2 3*29070 * (140 / 1000) / (354 / 1000) * 3200)
10cm>116cm

rae: Ry- 3200 yre/em?, - pacueTHoe comp. CTami dnaHia

5 - 10 MM, - IPUHUMaeMas TOMLMHA NNacTUHbI
lll. PacyeT cBapHbIX WBOB
1. MonepeyHbIii WOB: HANPsiX-€ Ha CPe3 No MeTanny Wwea
B SR YWY
1085 kre/eM’ < 2200 * 0,85 * 1
1085 krc/cM’ < 1870 krelcm’
By = Sul(BrKr'lug)
8,,¢=29070 /(0,90 * 6/10 * 496 / 10) = 1085 krc/cm®

rae: Ry- 2200 rofom™ pacy.conp.meTansa LWBoB (YrnoBow)

Y- 0,85 - K03(hhMLMEHT YCroBUIA paboThl WBa

Y.- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B - 0,90 - 3HayeHue KoadduLMeHTa Npu kaTeTe LWBa
2. Monep " WoB: Ha cpe3

no MeTanny rpaHuubl nnaenexdus
8, SRY Y.
930 krc/em” < 2000 * 0,85 * 1
930 kre/em” < 1700 kre/em’
Buz = Sul(B"Ki'lug)
8,,,=29070/(1,05* 6 /10 * 496 / 10) = 930 krc/cm’
Ryz = Ryt 1,1=2200 /1,1 = 2000 krc/em’

rae:R,s 2200 grc/em?, - pacy.conp.MeTanna Wwaos(yrmosow)

Yoz 0,85 - K03(hhMLIMEHT yCroBUIA paboThl WBa
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B.- 1,05 - 3HaYeHue KoadhduLMeHTa Npu kaTeTe LBa,

3. BepT-blif WOB: HANPsX-€ Ha CPe3 No MeTanny Wwea
By SR YWY
1565 krc/cm’ < 2200 * 0,85 * 1
1565 krc/cM’ < 1870 krelcm’
Byt = Sul(Br ksl

8,,¢=29070 /(0,90 * 6/10 * 344/ 10) = 1565 krc/cm®

Y3EN SC-1

Bontbl knacca npoyHocTy 8.8 - M20 B. FOCT 7798

:

—d

e
[ R |
U

* @
ALY S .
eout )

2x 12

|+

rae:Ry- 2200 gre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)

Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl WBa
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B - 0,90 - 3HayeHue KoadduLmeHTa Npu kaTeTe LWBa

4. BepTuKanbHbIif WOB: HaNPsKeHMe Ha cpe3
no MeTanny rpaHuubl nnaenexHus

8, SRY Y.

1341 krc/em’ < 2000 * 0,85 * 1

1341 krelem’ < 1700 krelem’

Buz = Sul(B"Ki'lug)

8,,,=29070/(1,05* 6/10 * 344/ 10) = 1341 krc/cm’

Ryz = Ryt 1,1=2200 /1,1 = 2000 krc/em’

rae:Ry,s 2200 gro/om? - pacy.conp.MeTanna weos (yrosow)

Yoz 0,85 - K03(hhMLIMEHT yCroBUIA paboThl WBa
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B.- 1,05 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LBa,

DETAIL SC-1

Bolt of accuracy class 8.8 - M20 B. GOST 7798

Elements: Column - 40W1
Support - C14

Connection force and moment
A =105kN 10710,0 kgf -  Axial
S, =285kN 29070,0 kgf -  Shear vertical
1. Bolted connection calculation
The forse taken by 1 bolt

1. Shear analysis

Ngi=8,/(Yc"n) = Rug "y Ay s
Ng, = 29070/ (1 * 6) <3200 * 0,90 * 3,14 * 1

Ny, = 4845 kaf < 9043 kaf

where:
Ry 3200  kgflem? - desing allowable shear stress
Y- 1,00 - coefficient of working conditions
Yoo 0,90 - coefficient of working conditions
ng- 1 - number of desing bolt shears for 1 bolt

2. Collapse calculation
Nea=S, /(ven) < Rp"yy"d* 3 t
N, =29070/ (1 * 6) <6600 * 0,90 * 2,00 * 2,00

N0 = 4845 kof < 23760 kgf

where:
Ryp- 6600 kgficm?, - desing allowable bearing

d- 2,00  cm, - diameter bolt
Y 1,00 - coefficient of working conditions
Yoo 0,90 - coefficient of working conditions

>t- 2,00 cm, - min.total thickness of members mashed

in the line of the force action
Il. Flange calculation
1.C ion flange thick dherent beams

52112V 3*N;*b/(2**R))

1,021/2 3 *29070 * (140 / 1000) / (354 / 1000) * 3200)

10cm=2116cm

where:
Ry- 3200  kgflcm®, - desing resistance steel of flange
5 - 10 mm, - assumed plate thickness

lll. Weld calculation
1. Transverse weld: shear tension by weld metal
By SR YWY
1085 kgfh.:m2 < 2200*0,85*1
1085 kgflcm’ < 1870 kgficm’
By = Sul(BrKr'lug)

8,,¢=29070 /(0,90 * 6 /10 * 496 / 10) = 1085 kgflem’

where:
Ryt~ 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B - 0,90 - coefficient value at weld leg

2. Transverse weld: shear tension by frame melting metal
B4 SR YWY
930 kgf/cmZ <2000*0,85*1
930 kgffcm” < 1700 kgflcm’
Buz = Sul(B"Ki'lug)
&,,=29070/(1,05*6/10*496/10) = 930 kgf/cmZ

Ry = Ryg/ 1,1 = 2200 /1,1 = 2000 kgfiem?

where:
R 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B.- 1,05 - coefficient value at weld leg

3. Vertical weld: shear tension by weld metal
B SRy Y s Ye
1565 kgflcm’ < 2200 * 0,85 * 1

1565 kgflcm’ < 1870 kgficm’
Byt = S/(Brki*ln)

8,,¢=29070 /(0,90 * 6/10 * 344/ 10) = 1565 kgflcm’

where:
Ryt~ 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B¢ 0,90 - coefficient value at weld leg

4. Vertical weld: shear tension by frame melting metal
B4z SR YWY
1341 kgflt.:m2 <2000*0,85*1
1341 kgflcm® < 1700 kgficm®
Buz = Sul(B"Ki'lug)
&,,=29070/(1,05*6/10* 344 /10) = 1341 kgflcmz

Ry = Ryg/ 1,1 = 2200 /1,1 = 2000 kgflem?

where:
Ryz- 2200  kgflcm® design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B,- 1,05 - coefficient value at weld leg

Calculation of Detail SC-1 (rus/eng)
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Document Title: CALCULATION OF DETAIL

SUPPLY OF STRUCTURAL: PAINTED PREFABRICATED STEEL SECTIONS FOR BUILDINGS,
PIPERACKS AND STRUCTURES — PART 2.

An-tei:  Konouwa - 351

Banka - 30LL1
Harpy3ku 1 MOMeHT Ha y3en

A =75¢H

7650,0 krc -  OceBas cuna

S, =285kH 29070,0 krc - Ycunue nonep-ro cagura
|. PacyeT GonToBoOro coeauHeHns
Ycunus BocnpuHMMaemoe ofHUM 6onTom
1. Pacyer Ha cpe3
Ner=AI(vcn) < Rug*yy Ay g
Ng, =7650/(1*3) <3200 * 0,90 * 3,14 * 1

Ngp, = 2550 kre < 9043 krc

e Rys- 3200 krolom?, - pacy.conp.GonToBbix coen.Ha cpe3
Y- 1,00 - K03(hhMLMEHT ycroBUiA paboTel
Yo 0,90 - K03(hhMLMEHT ycroBUiA paboTel
ng- 1 - y1cno pacy. cpesos 1 6onTa

2. Pacyer Ha cmaThe
Neo=A/(Yc™n) S Ryp*yy'd*3 t
N0 = 7650/ (1*3) <6600 * 0,90 * 2,00 * 2,00

Neo = 2550 kre < 23760 krc

rAe: Ry,- 6600 krc/om?, - pacy.conp.6onT-x coeHa CMATHE
d- 2,00  cwm, - anametp GonTa pacyeTHas
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel
Yo 0,90 - K03(hhMLMEHT ycroBUi paboTel
>t- 2,00  cwm, - HaUMeHbLUas CyMMapHas TorLY. 3n-0B,
CHMM-X B O[JHOM HarpaB,CyMMa TOILL,.CTEHKN
npod. 1 NpuMBbIKaloLLel TOPLEBOIA NNaCTUHbI
Il. PacyeT dhnaHua
1. Pacyet . v Ganku

525, /(*R,*Y,)
1,2229070/ (268 /10 * 3200 * 1)

1.2¢cm 20,339 cm

rae: Ry- 3200 yre/em?, - pacueTHoe comp. CTami dhnaHia
- 12 MM, - IPUHUMaEMast TOMLUMHA NNaCcTUHbI
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel

lll. PacyeT cBapHbIX WBOB
1. MonepeyHbIil WOB: HANPsiX-€ Ha CPe3 No MeTanny Wwea
B SRy YWY
570 krclem’ < 2200 *0,85* 1
570 krc/em” < 1870 krc/em’

By = V(8B + (ABK g

e

(29070/(0,90*8/10¢7320))%+(7650/(0,90*8/110*732/10))=

= 570 krclem’

roe: Ry- 2200 kro/om’ pacy.conp.MeTanna Wweos (yrnosoi)
Y- 0,85 - K03(hhMLIMEHT YCroBUIA paboThl WBa
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B - 0,90 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LWBa
2. Nonep " WoB Ha cpe3

no MeTanny rpaHuubl nnaenexHns
8, SRY Y.

489 krelem’ < 2000 *0,85* 1

489 kre/em’ < 1700 krelem’

3, = (Sl + (AR, i)

Bue = \/ (29070/(1,05*8/10*732/10))*+(7650/(1,05*8/10*732/10))’=
= 489 krclcm’

Ry = Rys/ 1,1 = 2200 /1,1 = 2000 kre/em’

rae:R,s 2200 gre/em?, - pacy.conp.MeTanna Wwaos(yrmosow)
Yoz 0,85 - K03(hhMLIMEHT YCroBUIA paboThl LWBa
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B.- 1,05 - 3HaYeHue KoadduLMeHTa Npu kaTeTe LuBa,

3. BepT-blif WOB: HaNpsX-€ Ha CPe3 No MeTanny Wwea
By SR YWY

1618 krc/cm’ < 2200 * 0,85 * 1

1618 krc/cM’ < 1870 krelcm’

By = ' (SUBEK + (AR

5,0=\ (29070/(0,90'8110°258110))%+(7650/(0,90°8/10°258/10))’=

= 1618 krclem’

Y3EN SC-3
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rae:Ry- 2200 gre/em?, - pacd.conp.meTanna Wwaos(yrmosow)
Y- 0,85 - K03(hhMLMEHT yCroBUIA paboThl WBa
Y.- 1,00 - kK03(hhMLMEHT ycroBUi paboTel
B - 0,90 - 3HayeHwe KoadduLMeHTa Npu kaTeTe LWBa

4. BepTuKanbHbIif WOB: HaNPsKeHMe Ha cpe3
no mMeTanny rpaHuubl nnaenexdus

8, SRY Y.

1387 krc/em’ < 2000 * 0,85 * 1

1387 krelem’ < 1700 krelem’

3, = V(SR ) + (AT K )

Elements: Column - 35W1
Baem - 30W1
Connection force and moment
A =T5kN 7650,0 kgf -  Axial
S, =285kN 29070,0 kgf -  Shear vertical
1. Bolted connection calculation
The forse taken by 1 bolt
1. Shear analysis
Nen=AI(vcn) < Rug*yy Ay s
Ng;, = 7650/ (1* 3) <3200 * 0,90 * 3,14 * 1

Ng, = 2550 kaf < 9043 kaf

where:R,- 3200 kgficm?, - desing allowable shear stress
Y- 1,00 - coefficient of working conditions
Yoo 0,90 - coefficient of working conditions
ng- 1 - number of desing bolt shears for 1 bolt

2. Collapse calculation
Nea=A /(ve™n) S Ryp'yy"d 3t

Neor = 7650 / (1* 3) < 6600 * 0,90 * 2,00 * 2,00

Bue = \/ (29070/(1,05*8/10*258/10))*+(7650/(1,05*8/10*258/10))’=
= 1387 krclem’

Ry = Rys/ 1,1 = 2200 /1,1 = 2000 kre/em’

rae:Rs 2200 gro/om? - pacy.conp.MeTanna weos (yrosow)
Yoz 0,85 - K03(hhMLIMEHT yCroBUIA paboThl LWBa
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B.- 1,05 - 3HayeHue KoadduLMeHTa Npu kaTeTe LuBa,

N¢or = 2550 kaf < 23760 kaf

where:Ry;- 6600  kgficm?, - desing allowable bearing
d- 2,00  cm, - diameter bolt
Y 1,00 - coefficient of working conditions
Yoo 0,90 - coefficient of working conditions
>t- 2,00 cm, - min.total thickness of members mashed

in the line of the force action

Il. Flange calculation

1.C ion flange thick dherent beams
528,/ (*R,*Yo)
1,2229070/(268 /10 * 3200 * 1)

1.2cm 20,339 cm

where:R,- 3200 kgfiem?, - desing resistance steel of flange
5 - 10 mm, - assumed plate thickness
Y- 1,00 - K03(hhMLMEHT ycroBUi paboTel

lll. Weld calculation
1. Transverse weld: shear tension by weld metal
By SRuY WY
570 kgf/cmZ < 2200*0,85*1
570 kgflcm’ < 1870 kgflcm’
8, S (SU(Br ki Tyg))” + (AR Kshyg))?

DETAIL SC-3

Bolt of accuracy class 8.8 - M20 B. GOST 7798

5,0= "\ (29070/(0,90'8110°732110))%+(7650/(0,90°8110°732/10)’=

= 570 kgficm’

where:R,s- 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B - 0,90 - coefficient value at weld leg
2. Monep " WoB: Ha cpe3

no MeTanny rpaHuubl nnaeneHnsa
Bz SR YWY

489 kgflem? < 2000 * 0,85 * 1

489 kgflcm’ < 1700 kgficm’

8. = V(s ) + (AR, k1))

By = | (290701(1,05°8/10*732110))%+(76501(1,05°8/110°732/10) =
= 489 kgficm’
Ryz = Ryt 1,1=2200 /1,1 = 2000 krc/em’

where:R,,- 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B, 1,05 - coefficient value at weld leg

3. Vertical weld: shear tension by weld metal
By SRY WY

1618 kgfh:.m2 < 2200*0,85*1

1618 kgflcm’ < 1870 kgficm’

8, V' (SUBK + (AIB K )

5,0= "\ (29070/(0,90'8110°258110))%+(7650/(0,90°8/10°258/10)’=

= 1618 kgflcm®
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where:

Ryt~ 2200 kgflcmz- design resistance weld metal(angular)

Y- 0,85 - coefficient of working conditions of weld

Y.- 1,00 - coefficient of working conditions

Br - 0,90 - coefficient value at weld leg

4. Vertical weld: shear tension by frame melting metal
By SR YWY
1387 kgflt.:m2 <2000*0,85*1
1387 kgflcm’ < 1700 kgficm®
3,.= ' (SUBAK 1) + AV,
8, = \/ (29070/(1,05*8/10*258/10))Z+(76501(1,05*8/10*258/10))Z=

= 1387 kgflcm®
Ryz = Ryt 1,1=2200 /1,1 = 2000 kgficm’

where:R,- 2200 kgflcmz- design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
Y.- 1,00 - coefficient of working conditions
B,- 1,05 - coefficient value at weld leg

Calculation of Detail SC-3 (rus/eng)



Document Number TRO1-M2-PWKC02A-G03-0001 SUPPLY OF STRUCTURAL: PAINTED PREFABRICATED STEEL SECTIONS FOR BUILDINGS,

Document Title: CALCULATION OF DETAIL PIPERACKS AND STRUCTURES — PART 2. - 1
Y3EN SC-7 DETAIL SC-7
Bontbl knacca npoyHocTy 8.8 - M20 B. FOCT 7798 Bolt of accuracy class 8.8 - M20 B. GOST 7798
40 40 4 20 40
3n-tbl:  Konowwa - 40LU1 Elements: Column - 40W1 T40W1 351
Banka - 35LU1 Beam - 35W1 L] :}
Harpysku u MOMeHT Ha y3en P Ei _:_ Connection force and moment F12 ii L ’
A =105kH 10710,0 krc - OceBas cuna i R A =105kN 10710,0 kgf -  Axial ~[®
S, =140kH 14280,0 krc - Ycunue nonep-ro casura S, =140kN 14280,0 kgf - Shear vertical N
1. PacyeT GontoBoro coeauHeHus rae:Ry- 2200 gre/em?, - pacd.conp.MeTanna Wwaos(yrmosow) 1. Bolted connection calculation where:
Yeunus BocnpuHMMaemoe oaHUM GonTom Y- 0,85 - koathhuLMEHT yCrioBwiA paboTb LBa The forse taken by 1 bolt Ryt~ 2200  kgflem™ design resistance weld metal(angular)
1. Pacyer Ha cpe3 Y- 1,00 - ko3phMLMEHT yCrioBuil paboThbl 1. Shear analysis Y- 0,85 - coefficient of working conditions of weld
Nev=S./(Ycn) < Rps*Ys*Ap*ng B - 0,90 - 3HaueHue koaULMEHTa NPy KaTeTe WBa Nev=S./(Ycn) < Rys*yVy*Ap*ng Y- 1,00 - coefficient of working conditions
Ng, = 14280/ (1 * 6) <3200 * 0,90 * 3,14 * 1 Ng, = 14280/ (1 * 6) <3200 * 0,90 * 3,14 * 1 B - 0,90 - coefficient value at weld leg
Ngp, = 2380 kre < 9043 krc 4. BepTuKanbHbIi LWOB: HanpsXeHWe Ha cpe3 Ny, = 2380 kaf < 9043 kaf
no MeTanny rpaHuLbl Nnasnexns where: 4. Vertical weld: shear tension by frame melting metal
et Rys- 3200 krolom?, - pacy.conp.GonToBbIx coen.Ha cpe3 By SR Y'Y Ress 3200  kgfiom?, - desing allowable shear stress By SR Y'Y
Y- 1,00 - K03(hhMLMEHT ycroBUiA paboTel 889 krc/cm” < 2000 * 0,85 * 1 Yoo 1,00 - coefficient of working conditions 889 kgflcmZ <2000*0,85*1
Yo 0,90 - K03(hhMLMEHT ycroBUiA paboTel 889 krc/cm® < 1700 krelem® Yo 0,90 - coefficient of working conditions 889 kgflcmZ <1700 kgflt.:m2
ng- 1 - uncro pacy. cpesos 1 Gonta Buz = SUl(B,Ki'lug) ng- 1 - number of desing bolt shears for 1 bolt Buz = SUI(B,Ki'lug)
5,,,=14280/(1,05* 6 /10 * 255/ 10) = 889 krc/cm’ 5,,=14280/(1,05* 6/10 * 255/ 10) = 889 kgflcm’
2. PacyeT Ha cmaTHe Ryz=Ry/1,1=2200/1,1 = 2000 krelem’ 2. Collapse calculation Ryz=Rys/1,1=2200/1,1=2000 kgf/cmz
Neo=S, /(ycn) < Rpp'yy*d* 3t Neo=S, /(ycn) < Rpp'y*d* 3t where:
Neoi = 29070/ (1 * 6) < 6600 * 0,90 * 2,00 * 2,00 rae:Ry,s 2200 gro/om? - pacy.conp.MeTanna weos (yrosow) Neoi = 14280/ (1 * 6) <6600 * 0,90 * 2,00 * 2,20 Riz= 2200  kgficm™ design resistance weld metal(angular)
Neo = 2380 kre < 26136 krc Y- 0,85 - K03(HMLMEHT yCrioBuin paboTel WwBsa Neo = 2380 kgf < 26136 kaf Yoz 0,85 - coefficient of working conditions of weld
Y- 1,00 - koachmumeHT ycnosuit paboTel where: Y- 1,00 - coefficient of working conditions
rae:Ry,- 6600  rclom?, - pacu.conp.6onT-x coea.Ha cMsiTUe B.- 1,05 - 3HayeHue KoadhduLMeHTa Npu kaTeTe LBa, Ryp- 6600 kgf/cmz, - desing allowable bearing B.- 1,05 - coefficient value at weld leg
d- 2,00  cwm, - anametp GonTa pacyeTHas d- 2,00  cm, - diameter bolt
Yoo 1,00 - koachcpuumeHT ycnosuit paboTbl Yo 1,00 - coefficient of working conditions
\ 0,90 - K03(hhMLMEHT ycroBuit paboTel \ 0,90 - coefficient of working conditions
>t- 2,20 cwm, - HaUMeHbLUas CyMMapHas TorLY. 3n-0B, >t- 2,20  cm, - min.total thickness of members mashed
CHUM-X B OHOM Hanpae,CyMMa TONLL,.CTEHKM in the line of the force action
npod. 1 NpuMBbIKaloLLel TOPLEBOIA NNaCcTUHbI
Il. Flange calculation
Il. PacyeT chnaHua 1.C ion flange thick dherent beams
1. Pacyet b " 6anku 52112 3*Ni*b/(2**R))
5212\ 3*S,*b/(2*|* Ry) 1,221/27 3* 14280 * (120 /1000) / ((265 / 1000) * 3200)
1,221/2\ 3*14280 * (120 /1000) / (265 / 1000) * 3200) 1,2¢cm 20,87 cm
12cm2087cm where:
Ry- 3200  kgflem? - desing resistance steel of flange
rae: Ry- 3200 grolem’, - pacyeTHoe conp. cTanv dnanua 5- 12 mm, - assumed plate thickness
& - 12 MM, - PUHUMaeMast TONLLMHA NNacTUHbI
lll. Weld calculation
lll. PacyeT cBapHbIX WBOB 1. Transverse weld: shear tension by weld metal
1. MonepeyHbIii WOB: HANPsiX-€ Ha CPe3 No MeTanny Wwea S SR YWY
Bu SRuYuYe 1469 kgfiem’ < 2200 * 0,85 * 1
1469 kre/em’ S 2200 *0,85 * 1 1469 kgfiem’ < 1870 kgficm®
1469 kre/em” < 1870 krelcm’ Bt = Sul(BKilug)
Bur = Su/(BrKilug) B,¢= 14280 /(0,90 * 6/10 * 180 / 10) = 1469 kgflcm’
8,,¢=14280 /(0,90 * 6/10 * 180 / 10) = 1469 krc/cm® where:
Ryt~ 2200  kgflem™ design resistance weld metal(angular)
roe: Ry- 2200 kro/om®- pacy.conp.MeTanna LUBoB (yrnosoi) Y- 0,85 - coefficient of working conditions of weld
Y- 0,85 - koachchuLMeHT ycnoBuil paboTs! Ba Y- 1,00 - coefficient of working conditions
Y.- 1,00 - kK03(hhMLMEHT ycroBUi paboTel B - 0,90 - coefficient value at weld leg
B - 0,90 - 3HayeHue KoadduLMeHTa Npu kaTeTe LWBa
2. Transverse weld: shear tension by frame melting metal
2. Monep: " WoB: Ha cpe3 8, SRY 'Y
o MeTanny rpaHulbl NnaBnexns 1259 kgfh.:m2 <2000*0,85*1
81 SR Y'Y 1259 kgfiem’ < 1700 kgficm®
1259 kre/em’ < 2000 * 0,85 * 1 Buz = (B, "Ke'lug)
1259 krelem’ S 1700 krelem” 8, = 14280/ (1,05* 610 * 180 / 10) = 1259 kgflcm’
Bz = Sul(B:"Ki'lug) Ryz= Ryl 1,1 =2200 /1,1 = 2000 kgflem®
5, =14280/(1,05* 6 /10 * 180 / 10) = 1259 krc/cm’ where:
Ryz= Ryl 1,1=2200 /1,1 = 2000 kre/em’ R 2200  kgflem™ design resistance weld metal(angular)
Y- 0,85 - coefficient of working conditions of weld
rae:R,s 2200 grc/em?, - pacy.conp.MeTanna Wwaos(yrmosow) Y- 1,00 - coefficient of working conditions
Y- 0,85 - k03aphMLMEHT ycnoBmit paboTsl Wwea B.- 1,05 - coefficient value at weld leg
Y.- 1,00 - K03(hhMLMEHT ycroBUi paboTel
B.- 1,05 - 3HaueHve koadduLmMeHTa Npy KaTeTe LWBa, 3. Vertical weld: shear tension by weld metal
B SR YWY
3. BepT-blif WOB: HANPsX-€ Ha CPe3 No MeTanny Wwea 1037 kgflcm2 < 2200*0,85*1
B SRUYur'Y 1037 kgfiem’ < 1870 kgficm®
1037 krelem’ S 2200 0,85 * 1 Bur = SV/(BrKilw)
1037 krelem’ < 1870 krelem” 8,= 14280 /(0,90 * 6 /10 * 255/ 10) = 1037 kgflcm’
Byt = Sul(Br ksl
8,,¢= 14280 /(0,90 * 6/10 * 255/ 10) = 1037 krc/em®

Calculation of Detail SC-7 (rus/eng)
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