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ColepXUT yKa3aHHUsSI 10 OIPEJNENICHUIO TOJILIUH CTEHOK CTaJbHBIX IOJ3EMHBIX TPYOOIIPOBOJOB
HapyXHBIX ceTell BOJOCHAOKEHHsS M KaHaJIM3alMK B 3aBHCUMOCTH OT PacuyeTHOTO BHYTPEHHETO
JIaBJICHUS], IPOYHOCTHBIX XapaKTEePUCTHUK CTallel TpYO M YCIIOBUI MPOKIAAKH TPYOOIIPOBOJIOB.

JlaHBl TIpEMeEpHI pacueTa, COPTaMEHTa CTAIBHBIX TPYO M yKa3aHMSA IO ONpPEICICHUIO BHEIITHHX
Harpy3oK Ha MOJ3eMHBIC TPYOOIIPOBOIBI.

Jns MHXEHEpHO-TeXHUYECKUX, HAyYHBIX PAOOTHHKOB TPOEKTHBIX M HAYYHO-HCCIIEIOBATEIHCKUX
OpTaHM3alNi, a TaKXKe AJS IPEroAaBaTeell U CTyJICHTOB CPEIHUX M BBICIIMX y4eOHBIX 3aBEICHUH M
aCIHMpPaHTOB.

1. OBIIIME ITOJIOXEHUA

1.1. TTocoOue mno OIpEAENeHHIO TOJIIUH CTEHOK CTaIbHBIX TpPyO, BBHIOOPY Mapok, Ipynun H
KaTeropuil craieil i1 HapyXXHBIX CeTell BONOCHAOXXEHWs W KaHanm3anuu cocraBieHo k CHull
2.04.02-84 BonocHaOxxenue. Hapysxuble cetn u coopyxenuss u CHull 2.04.03-85 Kananuzarus.
Hapy>xHbie ceTu 1 coopyKeHUs.

[Tocobue pacmpocTpaHseTcs Ha MPOSKTUPOBAHKE ITTOI3EMHBIX TPYOOIPOBOAOB aHaMeTpoM oT 159
mo 1620 mm, mpokmaAblBaéMBIX B TPYHTax C pacdeTHBIM compoTuBieHneM He MeHee 100 xIla,
TPAHCHIOPTHUPYIOMIUX BOXY, OBITOBBIC M NPOMBIIUICHHBIE CTOYHBIC BOJBI IIPH PACUETHOM BHYTPEHHEM
JIaBJIEHMH, Kak npaBuio, 1o 3 Mlla.

[IpuMeHeHne CTanbHBEIX TPYO MU YKa3aHHBIX TpPyOONPOBOAOB JOITyCKACTCS B YCIOBHUSX,
onpenenenubix 1. 8.21 CHull 2.04.02-84.

1.2. B TpyOonpoBoax ciieglyeT NPUMEHSTh CTaJIbHbIE CBAPHBIE TPYObl pallMOHAILHOTO COPTAMEHTa
[0 CTaHJApTaM M TEXHUYCCKUM YCIIOBHSM, yKa3aHHBIM B Ipui. 1. JlomyckaeTcs MO IMpeIosKeHUIO
3aKa34yrKa IpUMEHTh TpyObI 1o TY, yka3aHHBIM B Hpuil. 2.

st n3roToBiieHus: (PaCOHHBIX YacTEd METOMOM THYThsI JOJDKHBI IPUMEHSITHCS TOJIBKO OECIIOBHBIE
TpyObI. I pacoOHHBIX YacTel, M3TOTOBISIEMBIX METOJOM CBApKH, MOTYT IPUMEHSTHCS T€ K€ TPYOHI,
YTO ¥ JUIS JIMHEHHOH 9acTu TpyOOIpoBoIa.

1.3. C menbro yMEHBIICHUS paCUYCTHBIX TOJIIHWH CTEHOK TPYOOIPOBOJIOB B MPOCKTAX PEKOMEHIYETCS
pexycMaTpUBaTh MEPOTPHUATHS, HAIpaBICHHBIC HAa CHIDKCHHE BO3JCHCTBUS BHEIIHMX HArpy30K Ha
TpyOBI: OTPHIBKY TpaHIICH NpeAyCMAaTPHBATH IO BO3MOXKHOCTH C BEPTUKAIBHBIMA CTCHKAMH W
MUHUMAaJIBHO JOMYCTUMOH MIMPHHOM 110 AHY; YKIAAKY TPYO IperycMaTprUBaTh Ha CIPO(IHPOBAHHOE
1o Gopme TpyObl TPYHTOBOE OCHOBaHHE HIIH C KOHTPOJIMPYEMbIM YIUNIOTHEHUEM TPYHTA 3aChINKH.

1.4. TpyOonpoBoabl JODKHBI TOAPA3AETATHCS HA  OTHENbHBIE YYACTKM IO  CTETCHH
OTBETCTBEHHOCTH. KItacChl M0 CTEIEHN OTBETCTBEHHOCTH onpeessitores 1. 8.22 CHull 2.04.02-84.

1.5. Onpenenenue TONIWH CTEHOK TPYO MPOU3BOAUTCS HA OCHOBAHUH JIBYX Pa3/ieIbHbIX PacueTOB:

CTaTHYECKOTO pacdeTra Ha TMPOYHOCTH, AePopMaIvio W YCTOWYMBOCTh HAa BO3JCHCTBHE BHEITHEH
HAarpy3Kd C ydYeToM o00pa3oBaHMS BaKyyMa; pacdeTa Ha BHYTPEHHEE MaBJICHHE INPH OTCYTCTBUU
BHEIIIHEH Harpy3Ku.

PacyeTHble nNpuUBEACHHBIE BHEIIHUE HATPY3KU OIpPEAENAIOTCS MO Hpwil. 3 Ui CHEAYIOLIHNX
HArpy30K: JaBlIeHHE FPYyHTA U TPYHTOBOM BOABI; BPEMEHHBIX Harpy30K Ha IMOBEPXHOCTH 3E€MIH; Beca
TPAHCHOPTUPYEMOM KUAKOCTH.

PacueTHOoe BHyTpeHHee JaBICHHE JUII CTAJIBHBIX TPYOONPOBOJIOB MOA3EMHON MPOKIAIKU



NPUHUMAETCSl PaBHBIM HAaWOOJNbIIEMY BO3MOXKHOMY II0 YCJIOBHSM OKCIUTyaTallMK JABJICHHIO I1a
pPas3IUYHBIX y4acTKax (IpH HanOoJiee HEBBITOJHOM PEKUMe paboThl) 0€3 ydeTa ero MOBBIIICHHS TPU
THPABINYECKOM yape.

1.6. Tlopsimok ompeneieHUs TOJIIUH CTEHOK, BhIOOpa MapoOK, TPYII W KATErOpUd CTayied o
nmanHomy Ilocobwuro.

HcxomHpIMH JaHHBIMM JUIS pacdeTa SBIAIOTCA: IHaMeTp Tpybomposoga (p; KIAacc IO CTEHEHH

OTBETCTBEHHOCTH; PACUETHOE BHYTpeHHee mapinenue A royGuna 3amoxenus (1o Bepxa Tpy6) /7;
XapaKTepUCTUKA TPYHTOB 3aChINKH (YCIOBHAS TPYIIIA TPYHTOB ONpeesieTcs mo tadu. 1 mpur. 3).

st pacuera Bech TPYOOIPOBOJ JODKEH OBITH pa30MT Ha OTHENbHBIC YYaCTKH, JJISI KOTOPBIX BCE
MePEUNCICHHBIE JAHHBIC TIOCTOSIHHBI.

Io pa3a. 2 npou3BOAUTCS BHIOOP MapKH, TPYIIIBI M KATETOPUU CTAIH TPYO M HA OCHOBAHHH ATOTO
BbIOOpA MO pa3fl. 3 YCTAHABIMBACTCS WIIM BBIYHCISCTCS 3HAYCHUE PACUCTHOTO COMPOTHBICHHS CTAIIU

Ry- Tonmuna cTeHKH TpyO MpUHMMAETCS OONBIICH W3 NBYX 3HAYCHHH, ITONy4CHHBIX pacdeToM Ha

BHEITHNE HAarpy3KH ¥ BHYTPEHHEE JaBJICHHE, C YIETOM COPTaMEHTOB TPYO, IPUBEICHHBIX B IPWI. | 1
2.

BpIOOp TONIMHBI CTEHKHM NPU pacueTe Ha BHEIIHWE HArpy3KH, KakK MPaBHIIO, NMPOU3BOAUTCS IO
TabnuuaM, NpUBENCHHBIM B pasa. 6. Kaxnas m3 tabnun jis 3aJaHHOTO jAMaMmerpa TpyOomnpoBoja,
KJlacca 10 CTENEeHHM OTBETCTBEHHOCTH U THUIA IPYHTA 3aCHIIKU JAeT COOTHOLICHUS MEXY: TONIIUHOMN

CTCHKHU; PACYCTHBIM COIPOTHUBJICHUEM CTAIU R y I‘le6HHOﬁ 3aJI0OKCHUA /7 U CII0COOOM YKIagKu pr6

(TI/IH OCHOBAHUA 1 CTCHICHb YIJIOTHCHUSA 'PYHTOB 3aCbIIIKH - PUC. 1)
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Puc. 1. CniocoOb1 ontupanus TpyO Ha OCHOBaHHE
a - IUIOCKOE TPYHTOBOE OCHOBaHHE; 0- CIpOoQMIIMpOBaHHOE IPYHTOBOE OCHOBAHHUE C YIJIOM oXBara 75°;
| - ¢ mecuanoii mogymkoi; I1- 6e3 mecyanoit moxymky; 1 - 3achIka MECTHBIM IPYHTOM 0e3
YIUIOTHEHHS; 2 - 3aCBIIIKa MECTHBIM I'PYHTOM C HOPMAJIHOW HIIM NOBBIIICHHON CTEIICHBIO yIUIOTHEHHS;
3 - eCTECTBEHHBIN TPYHT; 4 - MOAYIIKA U3 IECYaHOTO TPYHTA

[pumep monp30BaHMs TAOIHUIIAME JJaH B TIPUIL. 4.
Ecim  uwcxomHele JaHHBIE HE  YOOBIETBOPSIOT — CJICAYIOUUM  JaHHBIM: h=1-6

Ry= 150 - 400 MIIa; Bpemennas marpyska - HI-60; ykmanka TpyO B HACHIIM WIM TpaHIIEE C

OTKOCaMH, HEOOXOIUMO IMPOBOIUTH MHIMBHIYaJbHBIN pacueT, BKIIOYAIOIINN B cels: ompenereHne
pacYeTHBIX NPHBEICHHBIX BHEIIHMUX HATPYy30K IO TPWI. 3 ¥ ONpeeiieHWE TOJIIWHBI CTEHKH II0
pacdeTy Ha IPOYHOCTH, 1eOPMALINIO M YCTOHYUBOCTE 1O GopMyIaM pasf. 4.

[IpumMep Takoro pacyera gaH B IIPHIL. 4.

Br160p TONIIMHBI CTEHKU MPU pacyeTe Ha BHYTPCHHEE JaBJICHHE MPOU3BOAUTCS MO rpadukam pas.
5 wim no dopmyne (6) pasa. 4. DT rpaduKH MOKA3BIBAIOT COOTHOIICHUS MEXAY BCIUYMHAMHU:

de; 5 p Ry 1 TI03BOJISIOT OIIPEENIUTH JI000€ U3 HUX MPH U3BECTHBIX OCTAIFHBIX BETMYNHAX.

[Ipumep nonbp3oBaHus rpadukamMu AaH B NP 4.

1.7. BHemHsst ¥ BHYTPEHHsII IOBEPXHOCTH TPYO JOJDKHA 3aIIMINATHECS OT KOPpO3uH. BriOGop
METOJIOB 3aIUTHl HEOOXOJMMO NPOM3BOANUTH B COOTBETCTBHMHU C yKazaHusmu 1. 1. 8.32-8.34 CHull
2.04.02-84. Ilpum npuMeHeHUH TpyO C TONIIMHOW CTEHKH 10 4 MM HE3aBUCHMO OT KOPPO3HOHHOM
AKTHMBHOCTH TPaHCHOPTUPYEMOW >KHJIKOCTH PEKOMEHAYETCS! MpeayCMaTpUBATh 3alUTHBIE MMOKPBITHS
BHYTPEHHEH MMOBEPXHOCTH TPYO.

2. PEKOMEHJIAIIY 110 BbIBOPY MAPOK, I'PVIIII ¥ KATETOPUM
CTAJIEU TPYB

2.1. Ilpu BBIOOpE MapKH, IPYIIBl U KaTETOPUil CTaIM ClelyeT YYUTHIBATh MTOBEACHUE CTaleH U UX
CBapUBAaEMOCTh NPU HU3KUX TEMIIepaTypax HapyKHOTO BO3JyXa, a TakXKe BO3MOXKHOCTb 3KOHOMUU
CTaJIM 32 CUYET IPUMEHEHHSI BEICOKOIIPOYHBIX TOHKOCTEHHBIX TPYO.

2.2. Jlna HapyXHBIX CceTed BOJOCHAOXEHHMsS U KaHAJIU3alMM PEKOMEHJyeTcs, KaK IpaBHIIO,
IPUMEHSTH CIEYIONINe MapKy CTajei:

Ul PaifiOHOB C PAacUETHOI TEMIEPATypoil HapYKHOTO Bo3myxa [p = —40°C ; yraepoaucryio 1o
T'OCT 380-71* - BC13; amskonerupoBannyio mo I'OCT 19282-73* - tuna 17T'1C;
JUIs pAOHOB C PACYETHON TeMIepaTypoii Hapyx)HOro Bosayxa [, < —40° C ; HusKoIErHpOBAHHYIO

mo I'OCT 19282-73* - tuna 17T'1C; yriepoauctyto koHCTpykunonuyw mo 'OCT 1050-74**-10; 15;
20.

[V o
Ipu npumencrnn 1py6 B paiionax ¢ f, < —40"C B 3akase cranmu KOmKHO GBITH OrOBOPEHO



MUHUMAaJIbHOE 3HaUYeHHE yaapHo Bs3koctr 30 [Ihx/cMm 2 (3 xkre-m/em 2) npu Temmeparype -20°C.

v o
B paitonax ¢ £, > —40°C nuskonernposaHHyio cTajib cieayeT IPUMEHTh, €CIH 3TO MPUBOIUT K

OoJsiee SKOHOMHYHBIM PELICHUSIM: CHIDKEHHME PacxXoja CTald WM CHIXKEHHE Tpyao3arpar (3a cuer
ocnabieHus TpeOoBaHMU IO YKIaaKe TPyO).
VYTi1epoAncThbie CTadl MOTYT MPUMEHSTHCS CICAYIOIMX CTEeIICHEH PaCKHUCICHHs: CIIOKOHas (CIT) - B

(v} (v} o (vl
JIOOBIX YCIOBHSAX; MOJTycHoKoiHas (1c) - B paitonax ¢ [, > —20° C ana Bcex muamerpos, B paiionax ¢

I, > —40°C s nuameTpoB Tpy6 He Gonee 1020 mm; Kunsimas (ki) - B paiionax ¢ [, = -10°C u

TP TOJIIIMHE CTEHKH HE 0oJiee 8 MM.

2.3. Jlonmyckaercst IpUMEHEeHUe TpyO M3 cTaliel Jpyrux Mapok, IPYIIl U KaTerOpuidl B COOTBETCTBUU
¢ Tabx. 1 u apyrumu Matepuanamu Hacrosero [Tocoous.

[Ipu BEIOOpPE IpyIIBI YriepoaucToOi cTanu (KpoMe OCHOBHOW pekoMeHtyeMol rpynnst B o F'OCT
380-71* cnenyeT pyKOBOACTBOBAaThbCS CIEAYIOIIMM: CTaJ TPYHIbl A MOTYT NPUMEHSTHCS B
TpyOompoBoaax 2 u 3 Kiacca 10 CTEHNEHH OTBETCTBEHHOCTH C PAaCUETHBIM BHYTPEHHUM JIaBICHHEM HE

v o
6onee 1,5 MIla B paiionax ¢ £, > —10° C; cranu rpymmnst b MoryT npuMeHsaThCS B TpyOOIPOBOAAX 2
o o
U 3 Kiacca IO CTENEeHH OTBETCTBEHHOCTH B paionax ¢ [, > —10°C; cramu rpymmsr JI moryt
IIPUMEHATBCS B TPYOOIPOBOAAX 3 KJIACCa MO CTENEHH OTBETCTBEHHOCTHU IIPH PACUETHOM BHYTPEHHEM

naBneHnn He 6ouee 1,5 MITa B paifonax ¢ fp > -10°C.



Tab6muma 1

Kitacc o PacueTHas Temrieparypa HapyKHOTO Bo3ayxa, °C
HopmarusHbiii dp, MM cTereHn t,>-10 tp>-20 tp>-30 t,>-40 tp<—40
JIOKYMEHT OTBETCTBEHHOCT
1 TpyOOIIpoBOa

T'OCT 10705-80%*, Jo 530 2u3 BCt3kn (<8), CT3kn3(<8),|BCt3mc2 BC13nc¢3,20cn BCr3cm,20cn 10cm,15¢m,20cn
coprament mo ['OCT BCt3mc (>8), CT3nc3 (>8)
10704-76*
Tr'OCT10706-76* 426-1620 1-3 BCr3kn2 (<8), BCt3nc2|BCr3mc2 (<10),|BCr13cn3-4 BCr3cn4
coprament mo I'OCT (>8) BCr3cn2 (>10)
10704-76*
T'OCT 8696-74* Jlo 1620 1-3 BCt3 KaTeropuu 2-|BCt3 kareropumn 2-3 Tuna 17T'1C,| Tuma 17T1C Tuna 17T'1C

3,BCt3xm (<8), Tunal 7T'1C BCt3cmn3
TY 102-39-84 - 2ul BCr3  (<5),Cr3kn  (<8),|CT3mc3 (>8) BCr3mnc2 BCr3cn2 -

Crt3mc3 (>8)
TV 14-3-377-75 219-426 lu?2 BCt3cn BCt3cn BCt3cm, 20cn BCt3cn, 20cn 20cno
TV 14-3-1209-83 530-1420 1u2 BCr2nc, BCr3nc 1-4 BCr3nc2, Tuma 17T'1C  |BCr13cn3, mina|BCr3cn  3-4, tuna|Twuma 17T°1C

17T'1C 17'1C

TV 14-3-684-77 530-1420 lu?2 BCr3mnc2, BCt3nc2 (<10), 20, Tuma 17T'1C, Tumna 17T'1C,

BCr3cn2 BCrt3cn2 (>10), tuna 17T'1C, 20, 20cn,

tuma 177'1C K45, K52 K45, K52 K45, K52
TV 14-3-943-80 219-530 lu2 BCt3mnc2, BCt3nc2 (<10), BCr3nc3, BCt3cn3 (mo|-
TpeOOBaHUIO)
BCt3cn2, BCrt3cn2 (>10), BC13cn3 (o
TpeOOBaHUIO)

BCt3mc3 BCt3mc3 (<10)

TV 14-3-721-78 820-1220 1-3 17T'1C, 17T'1C,
1712CD 17T2CO

Ipumevanus: 1. Tpyosr mo TY 102-39-84, He uMeOmUE BHYTPEHHETO 3aIIMTHOTO IMOKPHITHS,

TPaHCTIOPTHPOBAHUS BOJIBI, TIOJIBEPTHYTOM CTAOMIN3aIMOHHON 00padoTKe.
2. lns TpyOOTIPOBOIOB, COOPYKAEMBIX B paloHaX C pacdeTHOW TemrmepaTypoit Hmke -40°C, creayeT, Kak MpaBuiio, MPUMEHITh TPYObl U3 HU3KOJETHPOBAHHBIX MapOK CTaJIeH

tina 17T'1C.

3. B ckoOkax yka3aHbl TOJIIMHBI CTCHOK TPYO, MM.

MOTYT TIPUMEHATHCS IS BPEMEHHBIX TpPyOONPOBOMOB, a TaKKe IS




3. IIPOYHOCTHBIE XAPAKTEPUCTHUKHU CTAJIEMA U TPYB

3.1. PacuetHOe conpoTuBiIeHNE MaTeprana TpyO onpenenseTcs GopMynon
R, y = R yn / Y m 1)

rac RW - HOPMATUBHOC CONPOTHUBJICHUC PACTAKCHHUIO MCETAJlJIa pr6, PpaBHOC MUHUMAJILHOMY

3HAUYCHUIO Mpeacsia TCKy4CeCTU Gy, HOPMHUPYCMOT'O CTaHAAPTAMU U TCXHUYCCKHUMHU YCJIOBUSAMHU Ha

usrotoBnenue Tpyo; Vm - K0IDDUIMEHT HANEHKHOCTH MO MAaTepUany;, UIS HPSIMOIIOBHBIX U
CITUPATILHOMIOBHBIX TPYO W3 HU3KOJETHUPOBAHHON M YTIIEPOIUCTON CTANIX - paBHBIH 1,1.

3.2. Jlng Tpy6 rpynn A u B (c HOpMHpYeMbIM Mpe/IeioM TeKYYeCTH) pacueTHOE ConpoTuBienue %

ciemyeT MpuUHUMATh 1o Gopmyie (1).
3.3. na tpyd rpynn b u [l (6e3 HOpMHpyeMmoro mpenena TEKY4eCTH) BEIHMYMHA PACUETHOTO

COIIPOTUBJICHUSA Ry JOJIDKHa OBITH HE 0OJIee BEIUYUH JOIMYCKaCMbIX HaHpH)KeHI/Iﬁ Rﬁdm’ KOTOpbIC

NPUHAMAIOTCS [UIsl BBIYUCICHUS BEJIMYHHBI 3aBOACKOTO HCIBITATENBHOTO THPABINYECKOTO JaBICHUS
no 'OCT 3845-75*.

B cjy4dae, €CJiM BEJIMYHUHA Ry OKasbIBaeTcs Ooublie Radm, TO 3a pacuUCTHOC COIIPOTUBJICHUC
IMPUHUMAIOT BEJINIYNHY
R, =065 p(d,—1)/2t, @
rac p.l. - BCJIMYKMHA 3aBOJICKOI'O UCIIBITATCIIBHOT'O JaBJICHU A, f - TOJIIMHA CTCHKHU pr6LI.

3.4. TlpouHOCTHBIE TOKazaTenu TPyO, TapaHTHpPyeMble CTaHAapTaMH Ha WX H3TOTOBJICHHE,
TIPUBEACHBI B Ta0M. 2-4.

Tabnuma 2
Tepmudecku odpadoTannsie TpyOsl mo [OCT 10705-80* | Tepmuyeckn oO6paboTaHHbIe TPYOBI IO
I'OCT 10705-80*
Mapxku cranu Bpemennoe Ipenen Mapxku cTamu Bpemennoe
COTPOTHBIICHHE | texvyecth G, COIPOTHUBIICHUE
G, Mlla(ue | Vs (He MeHee) G, Mlla (ne
MeHee) MCHEe)
08, 08mc, 10k 314 196 08mc, O08km, 08, 314
10mc,10, Ct2kn,
BCr2kn
10, 10 mc, 15, 333 206 CT2cm, Cr2rc, 333
15km,15mc, 20k, BCr2cmn, BCr2mc,
Ct2nc,Cr2xk1, 15mc, 15km, 20,
Cr2mc, 20mc, 20k
BCt2cn,BCr2rc,
BCt2xn
BCr3nc, BCr3cm, 372 225 Ct2cm, Ct3r1c, 353
BCr3kn Ct3kn, BCr3kn,
BCr3cn,BCr3mc
Crécn, Crérnc, 412 245 Crécm, Crénc, 402
BCr4cn, BCr4rc, Crd4kn, BCr4nc,
BCr4x11,20, 20mc BCr4cm, BCt4kn

IIpumeuanue. Iloxasarens G, ansa TpyO auamerpom 203-530 MM BKIIOUMTENLHO, HIPOMIEIIINX

TepM006pa60TKy CBAPHOTO COCAMHCHUSA, QaHAJOTUYCH II0Ka3aTCIro GI/I g TCPMUYCCKHU

HeoOpaboTaHHBIX TPYO.



Tabmuma 3

T'OCT u muameTtp TpyO, | I'pynmer | Mapxkwu, Buasl craneit o ctenean | Tpe6oanus [OCT mo BenwunHe THAPABINISCKOTO HCIIBITATEILHOTO ABICHIS [IpounocTHEIE
MM PacKHUCIICHHSI U KATerOpUU XapaKTEePUCTUKU
cTayiei Tpyo
obs3aTenpHOE 10 3aKa3y WX 10 TpeOOBaHHUIO
TOTpeONTEINS
TOCT 8696-74%, d, or| A [C12, C13, xareropmi 3 c| p =200 tRadm/(de _ 2[) npu - Cwm. Tabu. 4
HOPMHUPOBaHUEM MEXaHHYECKUX

159 x0 1620 CBOIiCTB Raam = 0850,

B BCt2 kareropuss 2, BCt3|To xe "

KaTteropuit 2-5 HU3KOJIETUPOBAHHBIC
(17T1C =m nmp.) MO XUMHYECKOMY
COCTaBy HW C HOPMHPOBaHHEM
MEXaHUYECKUX CBOMCTB
BCt2, BCT3 kareropuit 1, 2; mo
XUMHUYECKOMY COCTaBy

He HOPMHUPOBAHLI

To xe, npu Ry, =180 MIla; py ne
6oiee 3,5 MIla

To tpeGosanuio mpu Ay, =090,

He HOPMHUPOBAHLI

IrOCT 10705-80%, d,
1o 530

> =

Ct2, Cr3, Cr4 Bcex cremeHei
packucnenus, karteropuit 1-3 ¢
HOPMHUPOBAHUEM MEXaHUYECKUX
CBOMCTB

BCt2, BCt3, BCt4 08, 10, 15, 20
BCEX CTCMCHEH pACKUCIICHUS C
HOPMHUPOBAHUEM XUMHUYECKOTO
cocraBa

BCt2, BCr3, BCt4 (kareropwmii 1,
2) BCEX CTENEHEHW pPaCKUCIICHYSI:
BCt3cn u BCr3nc xareropuit 3-6
08, 10, 15, 20 Bcex creneHel
PACKUCICHUSI C HOPMHPOBAHHUEM
MEXaHUYECKUX CBOIICTB u
XHUMHYECKOTO COCTaBa

He HOpMUpOBaHEI

P26 Mla wa d, no 102 mm;
n 3 Mlla mis de =102 mm w©
bonee; Py = 2 MIla s 0’5 ot 402 10

530 MM mipu TonmuHe 4-5,5 MM

To xe

ITo TpeboBaHUIO norpeouTesnst

P =200t R/ (d, - 21)
Ryym=040,

npu
17031

Ry0m =109 Gy, Ho py ne Gonee 20
MlIla

To e, yTo U JyIs TPyHIIBI A

CM. Ta0i. 3

He HOPMHUPOBAHLI

CwM. Tabm. 3

He HopMupoBaHBI.
Hns rpynn A u B
npenen TEKY4eCTH
TpyO 0e3
TEePMHUUYECKOU




00paboTKH

oIpeeIsieTCs o
COTJIACOBAHUIO c
OTpeduTENEM, a
TEePMHUYECKH He
o0paboTaHHBIX TPYO
o TpeOOBaHHUIO
moTpeOuTENs
rOCT 10706-76%, d, A I()IJCZKHCEGHH(;T;T;:;;); ) ({Te;e;{elg p=200¢R,,, /(de -2 [) npn 1}; 3aKazy norpeburens |Cm. Tabn. 4
ot 426 10 1620 HODMHUPOBaHHEM  MEXaHHYECKHX Ragm =050, aan = 0,85 %y
cBolcTB. JlomyckaeTcs N3roTOBIISTH
TpyObl M3  HU3KOJETHPOBAHHOMN
cTanm

A

Cranu Te ke, 4TO W JUJIs TPYIIBI A,
kareropur 1 w2, HO ¢
HOPMHUPOBaHUEM XHUMHUYECKOTO
cocTaBa

Cranu Te e, 4To U Ul TPynmsl A
KaTeropuit 1-4, HO c
HOPMHUPOBAHUEM MEXaHUYECKUX
CBOMCTB ¥ XMMHUYECKOT'O COCTaBa
He HopMupoBaHs!

P 22,5 Mla; a min py6 920x7;

1020x8; 1120x8; 1120x9; 1220x9;
1220x10; 1320x9; 1320x10; 1320x11;

1420x10; 1420x11, Benuuuna p = 2
MlIla
p =200 fRaa’m/(de -21)

Raa’m = 0,9 Gy

npu

Py, TO XK€, 9TO M U1 Ipymisl b

He nopmupoBansl

CM. Tabn.4

He HOPMHUPOBAHLI

[Tpumeuanne. Bemmaunsl, Bxoasamue B GopMyITy, IPUHUMAIOTCS B €IMHON pa3MEPHOCTH.




Tabmuma 4

I'OCT nmu TY

Mapxku cranei G, Mlla Gy, MIla
I'OCT 10706-76* Ct2kn, BCt2kn 324 216
Ct2nce, Ct2cm, BCt2nc, BCT2cn 333 225
Cr3xn, BCt3kn 363 235
Cr3mc, Cr3cm, BCr3nc, BCr3cn 373 245
TI'OCT 8696-74* BCr2kn, Cr2xkm 324 216
BCr2cm, BCr2nc, Cr2cn, Cr2mc 334 225
BCr3cm, BCr3nc, Cr3cn, Cr3nc 372 245
BCt3xn, Cr3kn 363 235
17TC npu TtommuHe CTeHKH 5-9 510 353
MM (110 kiaccy K52)
TY 14-3-377-75 BCr3cn 372 235
10 333 206
20 412 245
TV 14-3-684-77 BCr3nc, BCr3cn 372 245
20 412 245
K34 333 206
K38 372 235
K45 441 294
K52 510 353
K60 588 412
TV 14-3-943-80 BCr3mc, BCr3cn 372 225
10cn 333 206
TV 14-3-1209-83 C12 324 216
C13 372 245
09125, 10120 441 372
14XT°C, 12I2C 421 294

4.PACUET TPYBb HAIIPOYHOCTbD, JEOCOPMAIINIO U YCTOMYUBOCTbD




4.1. TomuuHy CTeHKH TpYO 4, MM, IIpH pacyeTe Ha IPOYHOCTD OT BO3ACHCTBHUSI BHELIHMX HATPY30K
Ha OTIOPOXXHEHHBIH TPYOOIPOBOJ CIEAYET OMPEAEIATH 10 (hopMyIie

Frea’deC
0,00105 R, m’

©)

rie Fred - pacdeTHas IPUBEICHHAS BHEIIHSAA Harpy3ka Ha TPyOONpPOBOJ, OIpesesieMast o IMPHIL.

3 kak CyMMa OT BCEX ﬂeﬁCTByIOMHX Harpys3ok B HX Haubosee OIacHOM COUYCTaHuH, KH/M; C'

k03 duIMeHT, YUYUTHIBAIOIINII COBMECTHOE JeiCTBHE OTIMOpa TPyHTA W BHELIHErO JaBJICHUS,
omnpenensercs mo m. 4.2.; /M - obuwii ko3pPUIMEHT, XapaKTepU3YIOMHMiA padoTy TPyOOTPOBOIOB,

pasublid /11= T} / Y /M - xo3ddunuent, yIuThBaOIKI KPATKOBPEMEHHOCTh UCHBITAHUS, KOTOPOMY

MMOABEPraroTCss TPYOBI MOCIIE WX HW3TOTOBICHHS, NMpuHHMaeMmblii paBHeiM 0,9; 7 - xo3dduiuent
HAJCXKHOCTH, YYUTHIBAOIIUN KJIACC ydYacTKa TPyOONpOBOJA IO CTCIEHH OTBCTCTBCHHOCTH,
MPUHUMAEMBIA paBHbIM: | - A yY4acTKOB TpyOOMpoBOAOB 1 Kiacca MO CTEIEHHW OTBETCTBEHHOCTH,

0,95 - nns yuacTkoB TpyOomnpoBoaoB 2 knacca, 0,9 - s ydacTkoB TpyOOnpoBOaOB 3 Kiacca; Ry -
pacyeTHOE COINPOTHBIICHHE CTalH, OIPE/IeNIieMOe B COOTBETCTBUH C pa3f. 3 nanHoro [Tocoous, Mlla;

de - HApYXXHBIHA MaMeTp TPYOBIL, M.

4.2. 3uavenne koopuuuenta C cnexyer onpeaensts no Gopmysie
¢ =(01B+B)/L1B+ B~ p, — pu), 4)

rae B, B;-.mapaMerpsl, XapakTepusykoLue KeCcTKOCTb IPYHTa U TPYObl, OIPEEISIOTCS COIACHO
npui. 3 nannoro IMoco6us, MIla; B, - Bennunna Bakyyma B TPyOONPOBO/IE, NPMHAMAEMAs PABHOM J10

0,8 Mlla; (3HaueHHe 3amacTci TEXHOJIOTMYECKMMH oTAenamu), MIla; My - BelMuuMHA BHEIIHETO
TUAPOCTATUICCKOTO JIABIIEHUS, YYUTHIBAEMOTO MPH TPOKIAJKE TpPyOONPOBOJAOB HIDKE YpPOBHS
rpyHTOBBIX Boj, MITa.

43. Tomuuny tpy6s o, mm, mpu pacuere Ha aeopMaLmIO (YKOPOYGHHE BEPTHKAIHHOTO
JauaMetpa Ha 3% OT BO3JEHCTBUS CyMMapHOI NpUBEAEHHON BHEIIHEN Harpy3ku) ciaeayeT ONpeaenaTh

1o gopmyie
t, =147310 Frpy A2, (5)

4.4, PacdeT TOJIIMHBI CTEHKH TPYOBI 1‘3, MM, OT BO3JICUCTBUS BHYTPEHHETO THAPABINYECKOTO
JaBJICHUS IIPU OTCYTCTBUU BHGHIHCf/i Harpysku CJIeJyeT NpoOu3BOAUTL 1O (i)OpMYJ'Ie
ty =500 pd,/(mR,+ p) ©6)
rae Q- pacueTHOe BHyTpeHHee qapieHue, MIla.

4.5. JIoTIONTHUTENBHBIM SIBIISIETCS pacdeT Ha YCTOHYMBOCTH KPYTJIOW (hOPMBI HOMIEPEYHOTO CEUCHHUS
TpyOompoBOa Ipyu 00pa30BaHNM B HEH BaKyyMa, IPON3BOANMBINA UCXO/S U3 HEPABEHCTBA

Frea’
—L 4+ o+ <12./BB, 7
1000 ng P+ Py t )

rae [ - kodhduureHT NpUBeACHNS BHEIIHUX HATPY30K (CM. IPWUIL 3).

4.6. 3a pacdeTHYIO TONIIMHY CTEHKH MO3EMHOT0 TPYOOIIpOBOa CIeAyeT MPUHUMATh HaHnOOJbIIee
3Ha4YCHHE TONIIMHBI CTEHKH, OTpeieneHHoe 1o ¢popmynam (3), (5), (6) u mpoBepenHoe 10 dopmye (7).
4.7. Tlo dopmyne (6) mocTpoeHsI TpaduKu BEIOOpa TOJIINWH CTEHOK B 3aBUCHMOCTH OT PacueTHOTO
BHYTPEHHETO MaBleHWA (CM. pa3a. 5), TMO3BOJSIOMME O€3 MPOBENEHHS pacdyeToB OMNpPEICTATh

COOTHOILIEHUS] MEX]TYy BEIMUMHAMH: 0'9; D L Ry IS 0'9 ot 325 no 1620 mm.
4.8. Tlo dopmynam (3), (4) i (7) HOCTPOCHBI TAGITHIIBI JOMYCTUMBIX TIIyOHH 3am0xenns Tpy6 /1 B

3aBUCHMOCTH OT TOJIIIMHBI CTEHKH M APYTHX [TapaMeTpoB (CM. pasa. 6).
ITo Tabnunam MOXKHO G€3 TPOBEIEHUS PACUETOB OMPEIENATH COOTHONIEHUS MEXKIY BennduHamu: [

u h JUTSI CITeTYFOIIIMX HanOoJiee YacTO BCTPEUAIOIIUXCS YCIIOBUH: de - ot 377 no 1620 mm; h-orl

o 6 M; Ry - ot 150 mo 400 MIla; ocHOBaHHe IOl TPYOBI TPYHTOBOE IIJIOCKOE M CIIPOMUITHUPOBAHHOE

(75°) ¢ HOpMaJTEHO# WU TIOBBINIEHHOM CTENIEHBIO YINIOTHEHHS TPYHTOB 3aCHIITKH; BpeMEHHAs Harpy3Ka



Ha MoBepxHOCTH 3eMin - HI'-60.

4.9. Ilpumeps! pacdera TpyO mo GopmMynam u moad0pa TONMIMH CTEHOK MO TpadukaM X Tabiumam
JIaHBI B TIPWIL. 4.

4.10. Ins Hanbojee 4acTO BCTPEHUAIOIIUXCS YCIOBHH YKIIAJKH, PEKOMEHIYEMbIX MapoK CTayei u
copTaMeHTa B TaOJ. 5 MPHUBEICHBI PACUCTHBIC BEIUYMHBI TONIIMH CTCHOK. DTa TaONUIA SBISETCS
COKpalIeHHBIM BapUaHTOM TaOJuIl pasa. o.

Tabnumna 5
TonmuHa cTeHKH [, MM, IIPH 3aCBIIKE TPYHTOM
HapyxHbrii
mameTp a neckamu (Kkpome recKamu Cymnecsmu, TITUHOM
. ' MBLJICBATHIX ) MBLICBATHIMU CYTJIMHKAMHU
I'my6una 3a0xeHus, M (1o Bepxa Tpy0)
1-15 | 25 | 35 | 1-15 [25[35[1-15| 25 [ 35 |[1-15] 25 | 35
TpybompoBoasr 1 kiracca
273 3/- 3/-  3I- 3-  3- 4-  3- 4/- 5/- 3/- 4/- 5/3
325 3/- 3/-  3l- 3/~ 4/- 5/- 3- 5/- 6/- 4/- 5/3 6/4
377 3/- 3/~ 4l- 4/-  5/3 6/4| 3/- 4/3 5/4 5/- 6/4 -I5
426 3/- 3/- 413 4/-  5/4 75| 4/- 54 6/4 6/4 75 -/6
530 4/- 4/-  5/4 5/- 6/5 8/6| 4l- 6/4 7/5 7/5 9/6 -/8
630 4/- 5/-  6/5 6/5 8/6 10/7| 5/- 7/5 9/6 | 6/5 86 9/7
720 5/- 6/- 7/6 7/6  10/7 -/18 | 6l/- 8/6 11/7| 7/- 9/6 11/8
820 5/- 6/-  8/7 o/ 117 -9 | 7/6 97 12/8 | 8/- 10/7 12/9
920 6/- 7/- 9/8 11/8 -/8 -/10| 8/7 10/8 14/9 | 9/7 11/8 -/10
1020 7/- 8/7 11/9 12/8 -/9 -/11| 9/8 11/9 -/10 | 10/8 12/9 -/11
1220 8/- 9/8 13/10 -/10 -/11 -/14| 11/9 14/10 -/12 |12/10 -/11 -/13
1420 10/- 12/10 15/12| 9/- 10/~ 13/1| 9/- 10/9 12/10 15/11 -/13 -/16
1
1620 12/- 14/12 -/14 | 10/- 11/- 15/1| 10/- 12/11 16/13 -/13 -/14 /-
2
- ITnockoe ocuoBanue |[Inockoe [po¢pmmmpoBannoe ocHoBanue (75°) ¢
C HOPMaJIBHO# OCHOBAHHE C MOBBIIIICHHON CTENICHBIO YIUIOTHEHHUS
CTCTICHBIO TTOBBIIIICHHBIM TPYHTOB 3aCHINKH
VILUIOTHCHHS TPYHTOB |YIIOTHECHUEM
3aCHINKH TPYHTOB 3aCHINKH
TpyGonpoBosm 2 kiacca
273 3/- 3/-  3I- 3/~  3- 4- 3 4/- 5/- 3/- 4/-  5/3

325 3/- 3/~ 3- 3/~ 4/- 5/- 3/ 5/- 6/- 4/-  5/3 6/4




377 3/- 3-  4- 4/- 5/3 6/4| 3/- 413 5/4 5/- 64 -5
426 3/- 3- 413 4/-  5/4 7/5| 4/- 5/4  6/4 6/4 75 -I6
530 4/- 4/-  5/4 5/- 6/5 8/6| 4l- 5/4 7/5 715 86 -7
630 4/- 5/-  6/5 6/5 8/6 9/7| 5/- 6/5 8/6 6/5 716 9/7
720 5/- 5/- 716 7/6 97 -/8| 6/ 7/6 10/7 | 7/- 8/6 10/7
820 5/- 6/- 8/7 8/r 10/7 -/8| 7/6 87 12/8 | 8- 9/7 11/8
920 6/- 7/- 9/ 10/8 -8 -/9| 87 9/8 13/9| 9/7 10/8 -/9
1020 71- 8/7 10/8 11/8 -/9 -/11| 9/8 10/9 -/10 | 10/8 12/9 -/10
1220 8/- 9/8 12/10 -/10 -/11 -/13| 10/9 13/10 -/12 | 12/10 -/11 -/12
1420 9/- 11/10 14/12| 9/- 10/- 12/1| 9/- 10/9 12/10 15/11 -/13 -/15
1620 11/- 13/12 17/14| 10/- 11/- 1£:12L/1 10/- 12/11 15/13 17/13 -/14 -/17
- ITnockoe ocuoBanue |[1nockoe [po¢mmmpoBannoe ocHoBanue (75°) ¢

C HOpMaJIbHOH OCHOBaHHE C TIOBBILIEHHO! CTETICHBIO YIUIOTHEHUS

CTEIEHBIO HOBBIILICHHBIM I'PYHTOB 3aCBIIKH

VILIOTHEHUS TPYHTOB |yIUIOTHEHHEM

3aCBINKU TPYHTOB 3aCHIIIKH

Tpy6onposonm 3 kiacca

273 3/- 3~ 3 3/-  3/- 4/- 3/- 4/- 5/- 3/- 4/- 5/3
325 3/- 3~ 3 3/- 4/- 5/- 3/- 5/- 6/- 4/-  5/3 6/4
377 3/- 3~ 4l- 4/- 5/3 6/4]| 3/- 4/3 5/4 5/- 6/4 -I5
426 3/- 3- 453 4/-  5/4 6/5| 4I- 5/4 6/4 6/4 7/5 -6
530 4/- 4/-  5/4 5/- 6/5 8/6| 4I- 5/4 7/5 715 8/6 -7
630 4/- 5/-  5/- 6/5 8/6 9/7]| 5/- 6/5 8/6 6/5 7/6 8/7
720 5/- 5/-  6/- 7/6  9/7 11/8| 6/- 715 97 7/-  8/6 10/7
820 5/- 6/- 7I- 8/6 9/7 -18| 6/- 8/6 118 | 7/- 97 11/8
920 6/- 7/- 8- 9/t 118 -19| T7I- 9/t 12/9 | 8/7 10/8 -/9
1020 6/- 7/- 9/8 10/7 -/9 -/10| 8- 10/8 -/10 | 9/7 11/9 -/10
1220 8/- 9/8 11/10 -/10 -/11 -/13|10/9 12/9  -/12 | 11/10 -/11 -/12
1420 9/- 10/- 13/12| 9/- 10/- 11/-f 9/- 10/9 12/10 14/11 -/13 -/14
1620 10/-  12/- 16/14| 10/- 11/- 13;/1 10/- 11/- 14/13 15/13 -/14 -/16

IInockoe ocHoBanue |(IImockoe

[TpodumupoBanHoe ocHoBanue (75°) ¢




¢ HOpMaJIbHO OCHOBaHHE C MTOBBIIIICHHON CTENCHBIO YIUIOTHEHHS
CTETICHBIO TTOBBITIICHHBIM TPYHTOB 3aCHINKH

YIUTOTHEHUSI TPYHTOB |yINIOTHEHHEM

3aCHINKA TPYHTOB 3aCHINKH

ITpumedanus: 1. ToMmUHBI CTEHOK, MM, YKa3aHbI: riepea yeptoit as ctaim BCT3, mocie 94epThl ist
cramu 17T'1C.

2. Tabmuma cocraBieHa Juiss TpyOONpPOBOJOB IpHM BpeMeHHOW Harpyske He Ooinee HI-60 wu
BHYTpeHHeM JaBieHuu 1o 3 Mlla.

5.TPA®UKU BBIBOPA TOJIIUHBI CTEHKH TPYB IO PACYHETHOMY
BHYTPEHHEMY JABJIEHUIO

5.1. Beibop TommuH cTeHok | mpomsBomurcs Mo TpaduKaMm, NPHUBEACHHBIM Ha pHC. 2-4
COOTBETCTBCHHO IS TPYOOTIPOBOIOB 1-3 Kiiacca HO CTEIIEHH OTBETCTBCHHOCTH.
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PACUETHOE CONPOTHBNEHMHWE
CTAMNA R
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Puc. 2. I'paduku BEIOOpa TONIIMHEI CTEHKH TPYO B 3aBUCUMOCTH OT PACYETHOTO BHYTPEHHETO
JIaBJICHUS U PACYETHOT'O CONPOTHUBIICHUS CTAJIH JJIsl TPYOOIpOBOJOB 1-ro Kilacca 1o CTerneH:

PACYMETHDE BHYTPEHHEE AABMEHME p, MMa

OTBCTCTBCHHOCTHU

TONWAHA CTEHKM t. MM
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Puc. 3. I'paduku BEIOOpa TONIIMHEI CTEHKH TPYO B 3aBUCHMOCTH OT PACYETHOTO BHYTPEHHETO
JIABJICHUSI U PaCYE€THOI'O COIPOTHUBIICHUS CTANHU JUIsl TPYOOIPOBOJOB 2-T0 KJIacca MO CTENEeHU
OTBETCTBEHHOCTHU
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Puc. 4. I'paduku BbIOOpa TOJIIMHBI CTEHKH TPYO B 3aBUCHMOCTH OT PAaCU€THOT'O BHYTPEHHETO
JIABJICHUSI U PaCYE€THOI'O COIPOTHUBIICHUS CTAHU JUIsl TPYOOIPOBOJOB 3-T0 KJIacca MO CTENEeHU
OTBETCTBEHHOCTHU

—
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TaNWwWHA CTEHKW t, MM

cTANW R, M2
=]
=]

PGCYETHOE COMNPOTHBNEHWE

5.2. I'paduku MOKA3bIBAIOT COOTHOIICHUS MEKIY de; t; p; Ry 1 TO3BOJISIFOT OTPEACITUTH JII000e
TPY 33JaHHBIX OCTAJBHBIX BEIIMYUHAX.

5.3. I'paduxu nocrpoensl no Gopmy:e (6) paza. 4. [Ipumep noss3oBanust rpagukamMu 1aH B UL 4.

6. TABJIVI(BI IOITYCTUMBIX I'TYBUH 3AJIOXEHUS TPYE B 3ABUCUMOCTH OT
YCJIOBUM YKJIAJIKK

6.1. BBI00Op TOJIIIMHBI CTEHKU TPYO MPH pacdeTe Ha BHEIIHUE HATPY3KH MMPOU3BOIUTCS 10 Tadi. 6. B
TaONuLEe JaHbl COOTHOIIEHUS MeTony [ Ry; A 1 crioco6bI yKIaaKy.

6.2. Tabn. 6 cocraBieHa Ha OCHOBAaHUHM (GOPMYI pa3a.4 W pacueTa BHEIIHUX HArpy30K MO MPHIL3.
IIpumeps!l oaB30BaHUS TAOIUICH JaHBI B TPIIT.4.

6.3. Tlpu ykmaake TpyO Ha riryOuHy MeHee 1 M u oT 6 10 10 M TPOBOAMTE pacyeThl o (HopMyIam

pa3n.4. Ilpumep pacuera B mpmin.4. OKOHYATENHHO TONIIMHA CTCHKH YCTAHABIMBAETCS C YYETOM
copTaMeHTa Tpyo.



Tabnuma 6

Kiace Jonycrtumas riyOrHa 3a105KeHHUs 10 BepXa TpYyObl h , M, IpY OCHOBAHUH
TpyOonposoaa | TommmHa IIJIOCKOM npoduiupoBanHoM (75°)
O CTCICHHU CTEHKH t, CreneHp yMIOTHEHUS TPYHTOB 3aChINKU
OTBETCTBECHHOCTHU | MM HOpMaJibHas | ITIOBBIIIICHHAsA | HOpMaJibHas | ITIOBBIIIICHHAsA
Pacuernoe conpoTuBieHHE CTAN Ry , MIla
150 | 200 | 250 | 300 | 400 | 150 | 200 | 250 | 300 | 400 | 150 | 200 | 250 | 300 | 400 | 150 | 200 | 250 | 300 | 400
d,377; T3

3 1 3 [39]39]39]39]57 32 | 48 6
4 23 [ 37| 5 48 39 | 57
5 3 | 43|58 5,4 4,6

3 6 36 | 49 6 53
7 42 | 55 5,9
8 4,8
9 5,4
3 1 128(39(39|39]36]53 3 | 45 5,7
4 21 35| 47| 6 4,4 36 | 54
5 2,7 | 41 | 54 5,1 43

2 6 33| 47| 6 5,7 4,9
7 39 | 53 5,5
8 4,5




52

26 | 3639|3933 5 27 | 42 | 56 53
18 | 32| 44 | 56 41| 6 34| 5
24 | 38|51 4,8 4 |58
3 | 44|57 53 4,6
36 | 5 5,7 51
42 | 57 5,9
4,8
d,377; I's-ll
21 | 21| 21|22 |35|45|45|45| 1 |28 |35]|35]|35]|37]54
2 |31 4 |43 |28| 41|55 2 | 3649|509 4,4
27 139 | 48|56 |34/ 47 23 | 42 | 56 51
2 | 34| 47|56 4 |53 35 | 48 5,6
28 | 41 | 54 4,5 43 | 56
36 | 5 5 5,2
4,5
21 [ 21|21 |18 |32 |44 | 44| 44 26 | 35|35 (35|34 5
17 29|37 ]43 24|39 |52 18 | 33|48 |59 41|59
2536 |43 |56| 3 |45 6 26 | 4 |55 4,8
1133|435 36 | 51 34 | 47 5,4




25| 4 | 5 42 | 57 42 | 54 6
35 | 48 4.8 5
4,4 5,4
21 |21 (21| 1 | 3 |41 | 44|44 24 | 35|35 (35|31 |47

1 129 |34 |43]22]36]49 1 |31 |42]|53 38 | 55

21 |36 |42 |56|28]|42]56 22 | 38|49 6 4,5

3 |43 49 34 | 48 31| 45|56 51
23 39|49 4 | 54 4 |52 5,7
32 | 47 4,6 4,9
41 | 56 53 58

d,377; Ts-1ll
17 | 27 | 27| 27 2 | 2| 2| 2 |34|43]|43]43
21 | 25 25 | 36 | 46 | 49 17| 3 | 36| 4 | 28|41 |55
23 |32 |46 |17 (33|43 |53 27 | 4 | 48| 6 | 34|48

23 | 35| 43 25 | 41| 5 15|37 | 5 4,2 | 56
21 |33 |46 |54 33 | 49 34 | 48 5
31 | 44 | 57 41 | 57 4,6 58
4 | 56 5 5,9

14 | 27 | 27 | 27 2 | 2 | 2 | 183243 |43]43
2 | 25 23 | 34 | 49|49 1 |28 |34 4 |25]|39]51




2 | 31|44] 1 | 314152 25|36 |46| 6 | 32|46 |59
2 | 31|42|57 22|38 |49 |57 21|36 | 44|58 39 | 53
1731|4253 3 | 45| 56 32 | 47 4,6
27 | 42 | 54 38 | 52 43 54
37 |53 4,6 54
1| 24|27 |27 15 2 [ 2 | 1 |29 4 |43]|43
17 | 25 21| 31| 4 |49 24 32| 4 [ 22|36 |48 | 6
18 | 27 | 41 28 | 38 | 48 23 (33|44 | 6 |29 |43 |55
18| 3 [ 37|54 |19 354555 2 | 33|43 |56 36 | 5
3 | 41|47 28 | 43 | 53 3 | 44|53 43
25| 41|52 36 | 51 4 | 55 51
34 | 52 43 51
d,377; Ts-Iv
1] 22]22]22
15 | 24 | 27 21| 24 21 (32| 4 | 44
2 |32 1 | 253445 13|26 |35 |49 |15 |31 |42]|51
1 |24 (33|57 1 |24]37]44 1 |28 4 |49 26 | 41 | 52
1 |26]|37]|46 22 | 35| 48|55 27| 43 | 54 36 | 52
24 | 37| 5 31| 46 |59 39 | 55 47
34 | 49 41|58 51
21| 2222




1|22 27 18 | 2,4 18| 3 |37 44
17 | 3 23 | 32| 45 24 [ 32 | 47| 1 |28 |39]48
1 22| 3 |45 22 [ 34| 42|59 1 | 26| 38| 46 24 | 38 | 49
24 | 34 | 43 19 [ 32| 45|53 25 (39|51 35 | 49
22 | 35 | 47| 57 28 | 42 | 56 36 | 52 4,6
31 | 46 38 | 53 4,8 5,7
2 |22 22
2 | 27 15 | 2,3 14 | 29|35 | 44
1 |28 2 [ 29|45 21 | 29 | 44 25 | 38 | 46
18 | 28 | 43 18| 3 | 38|56 24 | 34| 43 21 | 36 | 47
22 31| 42|58 15|29 4 |49 22 | 36| 48|58 31 | 47 | 56
2 | 32| 44|55 26 | 4 |51 35 | 48 41 | 58
29 | 42 | 57 35 | 52 4,7 52 | 58
d, 426; I's-l
28 32|32 (32|35|52|56|56|56|3L|46| 5 | 5 | 5 |56
21 | 34| 48| 55|55 45 37 | 54
27 | 4 | 54 51 4,3
32 | 46 | 59 5,7 4,9
37 | 52 5,5
42 | 57 6




4,7
26 [ 3232|3233 |49 |56 |56|56|28]|43]| 5 5 5 | 52
1,7 | 32 | 44 | 55| 55| 42| 6 34 | 51
24 | 38 | 51 4,8 4 | 58
29 | 44 | 55 5,3 4,6
34 | 49 5,1
39 | 54 5,6
4,4
23 (32|32 |32| 3 |46 |56 |56|56]|25]| 4 5 5 5 | 49
1 |129|41|52]|55]|38]|57 31 | 47 6
21 | 35|47 | 6 4,4 37 | 54
26 | 41 | 53 5 43 | 6
31| 47|58 5,6 48
36 | 53 5,3
41 | 59
d, 426; I's-1l
1,6 [31 | 34| 34| 34 25|28 |28 |28|33]|49]|53]53]53
15|28 |33(33|22(38|49]| 6 6 |17 32|44 |51]|51]|41]|58
25 |36 |42 |52]| 28| 44|59 26 [ 39| 5 4,7
32 | 43 | 51 34| 5 33 | 46 | 57 5,3




22 39| 5 |59 4 | 55 4 | 53 5,8
29 | 46 | 58 4,6 4,7
36 | 53 51 5,4
29 | 34 | 34 | 34 23|28 |28 |28 31|46 |53]|53]53
25133 (33|21 |36]|46]| 6 6 1 |31|41|51|51]38]55
2 | 33|41 |52 |27|41]|55 21|38 |48 | 6 4,4
27| 4 | 48 33 | 47 29 | 45 | 54 4,9
1,9 | 34 | 47 | 56 38 | 52 37 | 52 5,4
26 | 41 | 54 43 | 58 44 | 6
33 | 49 4,8 5,1
26 | 34 | 34 | 34 21|28 |28 |28 |26]|43|53]|53]53
23131 (33| 2 |34]|45|58]| 6 29 | 38 | 49| 51|35 |52
16 | 3 [ 38|52 |27 4 |52 18 | 36 | 44 | 56 41 | 59
24 | 37 | 45 32 | 46 | 58 26 | 43| 5 4,6
32 | 44 | 52 37| 5 33| 5 5,1
24 | 4 |51 42 | 56 4 | 57
31 | 47 4,7 4,8
d, 426; T3-111
1 ]19]19]19 18 | 31| 34|34 | 34
15 | 1,5 2133 ]39 |39 1 |25|31(31|25|38]|51]|59]59
1,7 126 33| 1 |28 4 |48 22 | 35|42 |51 |32|45]| 6




1 |28 |35|51|18|35]| 46|55 16 | 32 | 44 | 52 39 | 52
25| 39 | 45 25 | 42 | 52 26 | 42 | 53 46 | 59
22 | 35|49 |55 32 | 49 36 | 52 5,3
3 | 45|59 39 | 57 4,6 6
1,9 | 19 | 19 1 129 |34|34]34
15 | 1,5 19| 3 | 3839 23 3131 |21|36)|48]|59]59
1 |25]33 2,6 | 37 | 45 2 |32 4 | 51|28 43|56
24 | 34 | 48 | 14 | 33| 44 |52 1 3 | 41|49 35| 5
23 | 35 | 44 23| 4 |51 24 | 4 5 42 | 56
1,9 | 33 | 46 | 54 3 | 47|58 34 | 49 4,9
28 | 42 | 56 37 | 54 4,3 5,6
1,9 | 19 | 19 26 | 34 | 34 | 34
1|15 18 | 27 | 34 | 39 21 12931 | 2 | 34| 45|57 |59
22 | 33 25 | 34 | 44 153139 (51|27 4 |52
22 132 45| 1 [31] 41|51 26 | 4 | 48 34 | 46 | 58
21|32 |42 |57 |21|37|48]58 22 | 37 | 49 | 57 4 | 52
14| 3 | 42|52 28 | 43 | 55 31| 47 | 58 4,6
25 | 39 | 52 34| 5 4 | 57 5,2
d, 426; T3-1V
1,8

|




2 2 | 3 |37 18 | 26 | 34 27 |38 |45 ] 54
13 | 24 | 37 18 3 | 4 |53 2 | 3| 4 |56|18]|36]|47]56
16 | 27 | 36 | 52 27| 4 | 5 18 | 33|42 |53 28 | 45 | 56
27 139 | 48 23 (36| 5 |59 28 | 44 | 54 38 | 54
24 | 37| 5 31 45| 6 38 | 55 48
2 | 2 15|22 |34 34
2 17 | 25| 35 15 | 24 | 34 24 |32 |43 | 54
22 | 35 14 1 27|35 5 16 | 28 |37 |52 |16 |33 42|53
1 ]25|35]49 24 | 37 | 45 15 (29|41 5 26 | 42 | 52
23 |36 | 47 21|33 |47 |55 26 | 41|53 35| 51
22 | 35|47 |58 29 | 43 | 56 36 | 52 45
17| 2 1 119 |32]34
2 1 | 26|35 22 | 34 21|29 |41 54
2 |33 22 | 35 | 47 25 (35|49 | 1 [31]39]| 5
23 |32 | 46 22 |32 |44 58 27 | 37 | 47 23| 4 |49
2233|4459 |17 |31|42]53 24 |38 | 49 33| 5
19 [ 32|43 [ 55 26 | 4 |52 33 | 49 42 | 6
d, 530; I's-I
1 ]129|35]|35]|35]36]53 31|47 |55]|55]|55]57
21|34 |47 |55 |55 45 36 | 54
25 (39 |53 5 41|59




e

7 29 | 44 | 58 55 4,6
8 33 | 49 5.9 5
9 37 | 54 54
10 41 |58
4 27 135|35|35|33]| 5 28 | 44 | 55|55 | 55| 53
5 17 132 |44 |55 |55 42 34 | 51
6 22 |37 |49 47 39 | 55
7 26 | 42 | 54 51 4,4
8 3 |46 |58 55 4,9
9 34| 5 5.9 53
10 38 | 54 57
4 24 | 35| 35|35 |31 47 26 | 41| 55|55 |55]| 5
5 1|3 |41| 5 |55]|39]57 31| 47
6 19 | 35| 46 | 57 43 36 | 53
7 23|39 |51 47 41 | 58
8 27 | 43 | 55 51 4,6
9 31|47 |59 55 5.1
10 35 | 51 57 55
d, 530; T's-lI

| 2,6

|3,1 ‘ 31 ‘ 31 ‘ 3,5 ‘ 5,2|




5 1 27 13232 | 24| 3852 1513343 | 51|51 4 59
6 21 | 34|41 | 48 (28| 43 | 58 22 | 39 | 49 4,5

7 2,7 4 4,7 32 | 48 28 | 45 | 55 5

8 1 33 | 46 | 53 36 | 52 3,4 5 55

9 23 | 38 | 52 4 5,6 4 55 59

10 28 | 43 | 58 4,3 4,5

4 1 1 1 15| 31 4 4 23 3131|3133 ]| 49
5 24 |1 32|32 |22 | 36| 48 1 3 4 5151|3855
6 1,8 3 39148 | 26 | 41 | 54 2 36 | 46 | 58 4,3

7 24 | 36 | 46 3 46 | 59 26 | 42 | 52 4,7

8 3 42 | 52 3,4 5 32 | 48 | 58 51

9 21 (36| 48 | 58 38 | 54 3,7 | 54 55

10 26 [ 41 | 54 41 | 58 4,2 6

4 1 1 1 28 | 39 4 2131|3131 3 4,6
5 2,2 3 3,2 2 33| 45 | 57 28 | 3,7 | 48 5 35|52
6 1 28 | 37|48 | 24 | 38|51 1 34 | 43 | 54 4 58
7 21 |34 (43|59 ] 28] 43| 55 2,1 4 1,9 6 4,5

8 2,7 4 4,9 31| 47 |59 2,7 | 46 | 55 4,9

9 18 | 33 | 46 | 55 34 | 51 33 | 52 53

10 24 ] 38 | 51 3,7 155 39 | 57 5,7

d, 530; I's-111




4 13| 22 | 22| 22 18 | 31|38 38| 38
5 1 1 22 | 32|38 38 2,5 3 3 24 | 37 | 47 | 58 | 58
6 1 2,4 3 2,738 | 47| 56 2 33 | 39| 46 3 43 | 52

7 23 | 33|45 |15 | 32| 44| 53 29 | 41 | 48 35 | 48

8 2 31 |42 (57|21 ] 37|49 | 58 21 | 3,7 | 49 | 57 4 53

9 1 28 | 39 | 51 2,7 | 42 | 54 29 | 45 | 56 4,5

10 22 | 35 [ 47159 3,2 | 47 36 | 53 4,9

4 22 | 22 | 2.2 29 | 38 | 38| 38
5 1 1 2 3 38 | 38 2,3 3 3 21|35 | 47 | 58| 58
6 2,2 3 25 | 3,6 4 5,6 16 | 31 |39 | 46 | 26 | 41 | 51

7 21| 31| 43 3 4,2 5 25 | 39 [ 47 31| 47 |59

8 1,71 29 4 53 | 18 [ 35| 48 | 55 19| 33 | 46 | 55 36 | 52

9 24 | 3,7 | 48 2,4 4 53 26 | 41 | 53 41 | 57

10 2 32| 44 | 56 29 | 44 | 58 33149 4,6

4 22 | 22 | 22 27138 | 38] 38
5 1 15| 28| 36 | 38 2 2,8 3 19 | 33 | 44 | 55| 58
6 2 3 23 | 34| 42 | 56 1 28 | 36 | 46 | 24 | 39 5

7 1,71 29 4 2,8 4 4,8 22 | 35 | 44 6 29 | 44 | 55

8 1 2,5 | 3,7 5 1 33 | 45 | 54 1 3 42 | 49 34 | 49

9 22 | 33 | 45 22 | 3,7 5 59 23 | 38 | 49 39 | 54




0 | 15| 3 | 41] 53| | 27 | 41| 55 | | 31| 46 | | 43 |

d, 530; I'>-IV
4 1 |21]21] 21
5 1|21 21 21 | 31|36 | 36
6 1 1,9 | 29 | 34 15 | 24| 3 28 | 38 | 44 |51
7 2 | 32 1 | 26|37 ]| 47 11|26 | 34| 49| 18|35 45|52
8 21 | 28 | 44 21 | 33|45 | 58 24 | 37 | 45 25 | 42 | 52
9 18| 3 |38 (55| 1 [29| 4 |53 21 [ 33|47 | 54 32 | 49| 6
10 2,7 | 38 | 48 23 36|48 ]| 6 29 | 42 | 57 39 | 56
4 21| 21| 21
5 21 | 21 1,8 | 28 | 36 | 36
6 1 1,3 | 27 | 33 22 | 29 25|35 | 44 |51
7 1,7 | 3 22 | 34 | 45 23 [ 33|46 | 14|32 ]| 42|51
8 18 | 26 | 4 1,8 | 3 |41 | 54 22 (33|43 |59 |22(39]|49]|58
9 16 | 27 | 35| 5 26 | 38 | 48 18 | 31| 43 | 53 29 | 46 | 56
10 25 | 35 | 44 21 | 33|45 | 56 26 | 4 |53 36 | 52
4 21| 21| 21
5 1,7 | 21 1,5 | 28 | 34 | 36
6 1 1 | 24132 2 | 29 22 [ 35| 41|51
7 1|28 2 | 31| 42 21| 3 [ 43| 1 | 29| 41| 48
8 13 | 24 | 39 1,5 | 28 | 38 | 51 21| 3 4 | 56| 2 |36 47|53




9 1 |123(33]49 24 | 35 | 45 1 129 4 5 27 | 43 | 53

10 23 33|42 | 6 | 18|31 | 42|53 24 | 37| 5 34 | 49
d, 630; I'>-l

4 23 2323|2331 |44 ]| 44| 44| 44|27 |39]39]|39]39] 5

5 1 3 [39]39]39]38]53 32 | 48| 6 6 6 6

6 2 | 34|46 | 55|55 | 44 37 | 54

7 23 |38 |51 438 42 | 59

8 26 | 42 | 56 5,2 4,6

9 29 | 46 | 59 5,6 5

10 32 | 49 5,4

11 35 | 52 5,8

4 23 2323|2328 |44 | 44| 44|44 |25|39]|39]|39]39]47

5 27 13939393653 29 | 45 | 6 6 6 | 57

6 1,5 | 31| 43|55 ]| 55| 43 33 | 51

7 22 | 35 | 47 4,7 37 | 56

8 25139 |51 5 4,1

9 28 | 43 | 55 5,3 45

10 31| 46| 6 5,6 49

11 33 | 49 5,9 5,2

4 21 [ 23 23|23 |26 |41 | 44| 44| 44 36 39|39 |39]43




5 25|36 |39]39]33] 49 27 | 42 | 56| 6 6 | 53
6 29 | 4 |51 |55| 4 |58 31 | 47
7 1,9 | 33 | 44 | 57 43 35 | 51
8 23|37 | 48 4,6 39 | 55
9 26 | 41| 572 4,9 42 | 59
10 29 | 45 | 56 5,2 45
11 31| 48 5,5 4,8

d, 630; I's-1l
4 25| 25| 25 | 25 2 2 2 2 3 |42 | 42| 42| 42
5 2 2 2 |21 |34 |44 | 44| 44| 1 |28 |35|35]|35]|36]52
6 1 |27(33[33|24|38|51]| 6 6 |18 33|44 |52|52| 4 |58
7 2 | 32| 4 | 46| 27| 42|56 23 38|49 | 6 4.4
8 25 37| 45| 6 3 | 48 2,7 | 43 | 54 438
9 29 | 42 | 5 33 | 52 31| 48 |59 5,2
10 1,7 | 33 | 47 | 55 36 | 54 35 | 52 5,6
11 23 37|51 39 | 57 39 | 56 5,9
4 25| 25|25 | 25 2 2 2 2 | 27|42 | 42| 42| 42
5 2 2 2 | 16 | 31| 44| 44| 44 25|35 |35|35|33]| 5
6 253333 |21|35|49]| 6 6 1 3 |41 |52|52]|38]55
7 15| 3 | 39|46 |25(39 |54 2 | 35|46 |57 42 | 6
8 21 35|44 | 6 | 28| 43|59 24 | 4 | 51 4,6




9 26 | 39 | 49 31| 47 28 | 45 | 55 5
10 1] 3 |43 |54 34| 5 32 | 49 54
11 2134|147 ]59 36 | 53 36 | 53 57
4 23 | 25| 25|25 15 2 | 2 | 2 |25|39]42|42]42
5 15 2 | 2 28 | 4 | 44| 44 2232|3535 |31 47
6 22 31|33 |18 |32|45 |57 6 27138 |49 |52 |35]52
7 1 12736462236 5 1 32|43 |54 39 | 56
8 19 [ 32|41 |57 | 26| 4 |55 19 | 37 | 48 | 59 43
9 24 | 36 | 46 29 | 44 | 59 24 | 42 | 53 4,6
10 28 | 4 | 51 31 | 47 29 | 46 | 58 4,9
11 17 32| 44|56 33| 5 33| 5 5.2
d, 630; T's-111
4 1 | 26|26 26] 26
5 17 | 26 | 26 | 26 18 |18 | 18| 2 |33 |42 |42 | 42
6 15 | 15 22 13339139 2532 |32|24|38|51| 6 | 6
7 23 | 28 27 |38 |46 |55 19 [ 32|39 | 44| 28|43 |56
8 21| 3 |41 ] 1 |31]43]51 25|39 | 46 32 |48 | 6
9 1 1283875219 35|48 |56 16 | 31| 46 | 53 36 | 5.2
10 22 | 34 | 44 23|39 |52 24 | 37|53 4 | 56
11 1 129] 4 |51 27 | 42 | 56 3 143 6 44




4 26 | 26 | 26 | 26
5 1 | 26| 26|26 18 | 18 | 18 | 16 | 31 | 42 | 42 | 42
6 15 | 15 2 | 3 |39]39 25 (32 |32]22|36|48| 6 | 6
7 22 | 28 24 | 35|45 |55 15|32 |39 |44 | 26| 41|53
8 18 | 29 | 41 28| 4 | 5 22 | 38 | 46 3 | 46 |57
9 24 |36 |49 | 15|32 | 45|55 29 | 44 | 53 34 |51
10 2 | 3 |42 |57 |21|36|49]59 2136 | 5 |59 38 | 55
11 26 | 37 | 48 25139 |53 27 | 42 | 56 41159
4 23 | 26 | 26 | 26
5 23 | 26 | 26 1 |18 18| 1 |28]39]|42]42
6 15 16 | 28 | 37 | 39 21129 32| 2 |33 |44 |56 6
7 18 | 28 22 |33 |42 ]55 1 |28 36|44 |24]38]51
8 1 |25 38 26 | 37 | 47 21|34 |43 |57 |28 43
9 22 | 32| 46 3 |41 |51 27| 4 | 49 32 | 48
10 16 | 28|38 53| 1 |33]45 |55 19 | 33| 46 | 55 35 | 52
11 24 | 34 | 44 23 136 | 49 25 ] 39 | 52 38 | 56

d, 630; T'3-IV
5 21|21 | 21
6 2 | 2 18 | 28 | 34 | 34
7 1 16 | 27 | 32 1|23 28 24 | 35 | 41 | 47
8 16 | 27 22 33|43 2313243 1 | 3 |41 48




9 14 | 24 | 38 18 128 | 39|53 21 | 31| 41| 57 2 36 | 47 | 56
10 24 | 32 | 45 24 1 34 | 45 1 28 | 39 5 26 | 41|53
11 21 ] 31 4 57 1 15|29 | 41|51 22 |1 35| 48 | 59 31| 46
5 21121 21
6 2 2 141 28 | 34 | 34
7 1 1 2,6 3 2,1 | 28 2 34 | 41 | 47
8 1 2,7 2,1 | 3.2 4 2,1 3 43 2,5 4 477
9 1 2,2 | 3,6 11| 26 | 38 5 18 (129 (39|53 ]| 17| 31|46 |53
10 2,2 3 45 22132 | 43|59 26 | 3,7 | 48 24 | 3,7 | 52
11 18129 | 37 | 54 27 | 38| 4.8 1111 33| 45 | 56 29 | 43 | 58
5 18121 ]| 21
6 1,6 2 24 | 32 | 34
7 1 2,2 3 16 | 2,8 1,6 3 39 | 47
8 2,5 1,71 28 4 18 | 2,6 4 23| 36 | 46 6
9 2 3,3 23] 34| 48 1326 | 35 5 1 29 | 42 | 52
10 2 28 | 4,1 2 2,9 4 55 23 | 34 | 44 2113548 | 58
11 15 1] 26 | 35 5 25 | 35| 45 3 42 | 53 26 | 41 | 54

d, 720; I'>-I
5 26 28|28 283349 |52 |52 |52 |29 44| 46 | 46 | 46 | 53
6 3 43 | 43 | 43 4 59 33| 49




7 2 34 | 47 | 57 | 57 | 45 37| 54

8 23| 37|51 4,9 4 58

9 2,6 4 5,5 52 4,3

10 29 [ 43 | 58 55 4,6

11 31 | 46 58 4,9

12 33 [ 49 5,2

5 24 | 28 | 28 | 28 3 46 | 52 | 52 | 52 |26 |41 | 46 | 46 | 46 | 49
6 28 | 39 | 43 | 43 | 3,7 | 55 3 4,6 59
7 15|31 |43 | 55| 57| 42 34 |51

8 21| 34 | 47 4,5 38 | 56

9 24 | 3,7 | 51 4,8 4,1 6

10 2,7 4 5,4 51 4,4

11 29 | 43 | 56 54 4,7

12 31 ] 46 57 4,9

5 22 | 28 |28 |28 (27|41 (52|52 |52)|24)| 38| 46 | 46 | 46 | 46
6 25|36 | 43| 43| 34|52 2,7 | 43 | 57 55
7 2,9 4 52 | 57 |39 | 58 3,1 | 47

8 1,7 | 32 | 44 | 57 4,2 34 | 51

9 22 | 35| 48 4,5 3,7 | 55

10 24 | 38 | 52 4,8 4 58

11 26 | 41 | 55 51 4,3




I P

| sa

d, 720; I's-11

5 1,5 |31]33]33]33 23| 25| 25| 2533|449 ]|52]52]52
6 22 22 22| 21|35 |48 48| 48 27 | 38 |38 |38]|37]|55

7 1 |27 (34]34]24|39]52 1,7 31| 43|53 ]|53|41]59

8 2 | 31| 4 | 46| 27| 42|56 21 35| 48| 6 45

9 24 | 35| 45|58 | 3 | 45 25 |39 | 52 438

10 28 [ 39| 5 32 | 48 29 | 43 | 56 5,1

11 1 |31]|43]55 34 | 51 32 | 47 5,4

12 21 | 34| 47|59 36 | 54 35 | 51 57

5 1 |28(33]33]33 21 25|25 | 25| 3 | 46|52 ]52]|52
6 2 | 2222|1832 ]| 45| 48| 48 25 |36 |38 |38]|34]52

7 24 | 33 34|21 |36]|49]| 6 1 |129|41| 5 |53 |38]56

8 11 28|38 |46 |24 (39|52 1,8 | 33 | 46 | 57 41| 6

9 21 [ 32|43 |58 | 27| 42|57 22 | 37| 51 4,4

10 25 | 36 | 47 3 |45 ]| 6 26 | 41 | 55 4,7

11 28 | 4 | 51 32 | 48 3 | 45|59 5

12 1,7 | 31 | 44 | 55 34 | 51 33 | 49 5,3

5 26 | 33|33 |33 1,7 | 25| 25| 25|28 |42 |52]|52]|52
6 16 | 22|22 | 1 3 | 42| 48 | 48 22 | 3338|3832 48




7 2231|3417 |33]46 |57 26 | 38|49 |53 |35]52
8 26 |36 |46 |22 |36 5 1] 3 |43 |54 38 | 56
9 171 3 | 4 | 56|25]|39]53 2 | 34|47 |58 4.1
10 2134 | 44| 6 |27 | 42|56 24 | 38 | 51 4,4
11 25|37 | 48 29 | 45 | 59 27 | 42| 55 47
12 29 | 4 | 52 31| 48 3 | 46 5
d, 720; T3-111
5 1] 1] 1 1 ]29]31]31]31
6 17 | 28| 28 | 28 22 | 22| 22|21 |33 |46 |46 | 46
7 15 | 15 22 32| 4 | 4 28 3232243751
8 23 | 27 25|36 |47 | 54 18 | 34|39 |44 |28 | 41|56
9 19 29|38 | 1 | 28| 4 |51 24 | 4 | 45|58 32| 45|59
10 25 (35|49 | 17| 31| 44|55 1] 3 |45]51 35 | 49
11 2 |31 41|57 |21|34|48]58 21 36| 5 |57 38 | 53
12 25 |36 | 46 25 | 38 | 52 27 | 41|55 41 | 57
5 1] 1|1 27 |31 |31]31
6 1 | 26| 28|28 2 | 22|22 31| 44 | 46 | 46
7 1 ]15 2 | 3 | 4| 4 2531 |32|22|35]|48 |59
8 21 | 27 24 | 34 | 44 | 54 14| 3 |37 |44|26|39]52
9 14 | 26 | 38 27 |38 | 48 21 35|42 |58 | 3 | 43|56




10 22 | 31|46 | 1 3 | 42|52 27 | 41 | 47 33 | 47
11 1,6 | 28 | 36 | 53| 18| 33 | 46 | 55 18 | 33 | 47 | 52 36 | 51
12 23 33| 4 22 | 36 | 49 24 | 38 | 52|57 38 | 55
5 1 1 1 2531|3131
6 24 | 28 | 28 16 | 22 | 22 29 | 4 | 46 | 46
7 1|15 1,5 | 28| 36| 4 21 |28 321933 |46 |56 |56
8 18 | 27 21 (32|41 | 54 26 | 34 | 44|23 |37]| 5
9 23 | 3,6 24 | 36 | 46 18 | 31| 4 | 55|26 41|54
10 2 | 28| 44 27 139 | 5 24 | 36 | 46 29 | 45 | 57
11 26 | 33| 51 3 |42 | 54 1 3 |41 |51 32 | 49
12 21|31 |38|58| 2 |33]|45]58 22 | 35 | 46 35 | 53

d, 720; T3-1V
6 25| 25| 25
7 21 | 21 1 1 1,8 | 29 | 36 | 36
8 1,5 | 26 | 29 1 | 23] 25 23 | 34 | 41 | 47
9 1|25 22 | 31|39 22 | 31| 38 28 | 39 | 47
10 1 | 23136 1,1 | 27 | 36 | 49 18 | 29|39 |49 |18 (33| 44|53
11 21 | 29 | 45 21 32| 41|58 25 | 36 | 47 23 | 38 | 49
12 1,6 | 28 | 36 | 53 26 | 37 | 47 19 | 32 | 44 | 55 29 | 43 | 55
6 21| 25| 25
7 1,9 | 21 1 1 1,5 | 26 | 35 | 36




8 1 24 129 22 | 25 2 31| 41 | 47
9 2,5 2 29 | 39 19 (29 | 38 25| 36 | 46
10 21 | 33 25 | 34 | 47 15|26 | 37| 48 1 3 41 | 51
11 18 | 2,7 | 41 1,8 3 39 | 55 23| 33| 45 21 (35| 46 | 57
12 1 25 | 34 5 24 | 35| 44 15 3 41 | 52 2,6 4 5,2
6 2 25 | 25
7 16 | 21 1 25| 32| 36
8 211 29 18 | 25 1,6 3 38 | 4,7
9 2,4 15| 26 | 3,7 15 (25| 38 22135 44 |59
10 18 | 31 22 | 31 | 47 24 | 32 | 47 2,7 4 4,9
11 141 24 | 39 15 27 | 36| 53 21 | 31 4 53 118 | 32 | 45 | 54
12 23 | 31| 47 22 | 32 | 41 6 2,7 | 38 | 48 24 | 3,7 5
d, 820; I's-l
5 18118 (18|18 | 26| 36|36 |36 |36 |25|35|35(|(35|35| 45|58 ]| 58]|58]|158
6 2713113131 (35|52]|58]|58]|58]|29]|144 5 5 5 5,6
7 151|131 |43 | 45| 45 4 58 3,3 5
8 2 34 | 47 | 57 | 57 | 44 36 | 53
9 23 | 37 | 51 4.7 39 | 56
10 2,5 4 54 5 4,2
11 2,7 | 43 | 57 53 4,5
12 29 | 45 6 5,6 4.8




13 3,1 | 47 5

5 18 |18 |18 |18 |24 |36 |36 |36 36|23 [35|35(35|35| 42|58 58]|58]58
6 24131 (3131|3248 |58|58]58]|27]141 5 5 5 52

7 2,9 4 45 | 45 | 36 | 55 31| 47 59

8 16 | 32 | 44 | 53 | 57 4 3,4 5

9 2 35 | 47 | 58 4,4 3,7 | 53

10 23 | 38 5 4,8 4 5,7

11 2,5 4 53 51 4,3

12 2,7 | 42 | 56 5,4 4,5

13 29 | 44 [ 59 5,7 4,7

5 18|18 (18 |18 |21 | 35| 36 | 36| 36 2 34 353535 |38 |57 |58]58]|538
6 22 (3131|3129 )|45 |58 (58|58 24]39 5 5 5 4,8

7 26 | 37 |43 | 45| 34| 51 28 | 43 | 58 55

8 29 | 41 5 57 | 38 | 56 31| 47

9 1 32 | 45 | 55 42 159 3,3 5

10 2 35| 48 |59 4,5 36 | 54

11 22 | 3,7 | 51 4,8 39 | 58

12 24 | 39 [ 53 51 4,1 6

13 26 | 41 | 55 5,3 4,3

d, 820; I's-11




5 21121 |21 21 1 1 1 1 2,7 | 37 | 37 | 37 | 37
6 16 | 31 | 36 | 36 | 3,6 251292929 | 34 5 56 | 56 | 56
7 23 | 24|24 |21 | 35| 48 28 | 39|41 | 41 | 3,7 |55

8 1 27 |35 (35| 24| 38| 52 16 | 31| 41 | 54 | 54 4 59

9 18| 31 (39|45 ]| 26 | 41| 56 21 | 34 | 47 6 4,3

10 22 | 34|43 | 54|29 | 44 6 24 | 3,7 | 51 4,6

11 25 | 37 | 47 31| 47 2,7 4 5 4,9

12 2,8 4 51 3,3 5 3 44 159 52

13 16 | 31 ] 43 | 55 35 ] 52 33 ] 48 54

5 211212121 1 1 1 1 25| 37 |37 |37 | 37
6 1 29 | 36 | 36 | 3,6 22 |29 (2929 | 31| 47 |56 | 56|56
7 21 | 24 | 24|18 | 32| 45 5 5 25 | 37 |41 41|35 ]| 52

8 24 | 33 [ 35|21 | 35| 48 2,9 4 52 | 54 | 38 | 56

9 1 27 | 37|45 | 24 | 38| 52 17133 | 44 | 56 41| 59

10 1,9 3 41 | 54| 26 | 41 | 56 21 | 37 | 47 6 4,4

11 22 | 33 | 45 28 | 44 | 59 24 | 41 | 51 4,7

12 25 | 36 | 49 3 4,7 2,7 | 44 | 55 4,9

13 2,9 4 5,2 32 | 49 3 4,6 51

5 21 (21|21 21 1 1 1 1 23 | 36 37| 37| 37
6 26 | 36 | 36 | 36 2 29 1 2929|2844 |56 (56|56
7 18 | 24 | 24 1 3 4,2 5 5 24 | 34 | 41 | 41 | 3,2 | 48




8 22 [ 3135|1833 45|57 28 [ 37| 48|54 |35]52
9 25 35| 45|21 |36 49 31|41 |53 38 | 56
10 1 |28(38|54]|241]39]53 17 | 34 | 44 | 57 41| 6
11 19 [ 3141|5826 41|55 21 [ 37|48 6 4,3
12 23 | 34 | 44 28 | 43 | 57 24 | 4 |52 4,5
13 26 | 37 | 48 29 | 45 28 | 43| 57 4,7

d, 820; I's-111
5 1 123]23]23]23
6 2 | 2| 2 16 | 3 | 353535
7 19 29| 3 | 3 23 |24 | 24|21 |34 47| 48| 48
8 16 | 1,6 22 33| 4 | 4 25 (32 ]32|24|38]51
9 21 | 2,7 25 |37 | 46|52 17 [ 29|37 |43 | 27|42 |55
10 17 | 26 | 37 28 | 4 | 49 22 [ 33| 42|54 | 3 | 4659
11 23 [ 31| 47| 1 |31]43]52 1 [27(37|48 33| 5
12 15|28 |36 |54 |17 |34] 46|56 17 [ 31|42 |54 36 | 53
13 22 32|41 6 | 233649 23 | 36| 49 38 | 56
5 2323|2323
6 2 | 2| 2 1 |28(35]|35]35
7 14 27| 3 | 3 21 | 24| 24|18 |32]| 44| 48| 48
8 1|16 2 | 3 |39] 4 25 (32|32 |21|36]|48] 6




9 2 | 27 23 33| 43|52 1 |129]37]43]24]| 4 |52
10 24 | 3,6 26 | 36 | 47 21 [ 33|41 | 54|27 | 44|55
11 21 | 29 | 44 29 | 39 | 51 25 | 37 | 46 3 | 47|58
12 26 | 34|51 |16 |32 42|55 1 |29 41|51 33| 5
13 2 3 |39 |57]|21]|34]|46]58 21 | 34| 46 | 57 36 | 53
5 2323|2323
6 2 2 2 27 | 35|35 | 35
7 1 |25 3 3 18 |24 | 24| 1 | 31|41 48| 48
8 1,6 1,5 28| 36| 4 22 29 32|18 |34 | 45| 56
9 1,7 | 27 21 [ 31| 4 |52 26 | 34 | 43| 22|37 | 49
10 22 | 35 24 | 34 | 44 1,7 3 | 39|54 |25| 4 |53
11 16 | 26 | 41 27 | 37 | 48 22 | 34 | 44 28 | 43 | 56
12 22 | 31| 47 29 | 4 |52 2,7 | 38 | 49 31| 46 |59
13 15|27 |36 |53| 1 |31]|43]|55 18 | 32 | 43 | 54 33 | 49

d, 820; I's-IV
6 1 1 1
7 25 | 26 | 2,6
8 1 2 2 1 1 1,8 | 3 | 36 | 36
9 1,3 | 24 | 28 1 |22 26 21 | 35| 41 | 46
10 1] 23 2 | 28] 38 2 | 28| 37 25|39 | 46 | 52




11 2 3,3 1 24 |1 33 | 48 12 126 | 34|53 |15] 29|43 ] 51

12 16 | 25 4 18 | 29| 38 | 54 22 | 32|41 |58 |21 )| 34|47 |57

13 23 | 31 | 47 23 133 [ 43 2,7 |1 38 | 48 25 ] 38 [ 52

6 1 1 1
7 23 | 26 | 26
8 1,9 2 1 1 28 | 34 | 36
9 23 | 28 2 2,6 18 | 32| 39 | 46
10 2,3 1,7 | 2,7 | 3,8 1,7 | 26 | 37 23 | 37 | 44|52
11 1,6 3 2,2 3 4,5 1 24 | 32 | 47 2,7 | 41 | 49

12 1 2,3 | 3,7 141 26 | 36 | 51 19129 |38 |55(16 31| 45| 54

13 21 | 29 | 44 21 | 31 4 5,8 25 | 35 | 45 23 | 36 | 49

6 1 1 1
7 21 | 26 | 26
8 15 | 21 1 25| 32| 36
9 2 2,7 1,7 | 2,6 15| 29| 37 | 46
10 2,2 1 24 | 37 1 24 | 3,7 2133 | 42|52
11 2,8 2 28 | 4.2 2,1 3 4,4 25 | 3,7 | 47

12 21 | 34 24 | 32 | 48 15127 |36 5211|2941 52

13 1.8 | 2,7 4 18| 28 | 3,7 | 54 23 | 33 | 42 21 | 33| 45 | 57

d, 920; I's-l




6 2312312312329 |43 |43 |43 | 43| 26 4 4 4 4 4,8
7 28 1353535 (|35]|53 31| 47 |55 55 (|55]|57
8 1 31143 | 45| 45| 41 3,4 5

9 1,7 34 | 48 | 55 | 55 | 44 3,7 | 53

10 22 | 3,7 | 52 4,7 4 5,6

11 2,5 4 5,4 5 4,3

12 2,7 | 42 | 56 53 4,5

13 29 | 44 | 58 5,6 4,7

14 3 4,6 58 4,8

6 23123 (23|23 (26|42 |42 |42 |42 |24 |39 |39]39]|39]45
7 25 (34|34 ]| 34|33 5 28 | 43 [ 55 | 55| 55| 53
8 2,8 4 45 [ 45 | 39 | 57 32 | 47

9 1 31| 44 | 55| 55| 42| 59 35| 51

10 2 34 | 48 | 58 4,5 37|55

11 22 | 37|51 4,8 39| 58

12 24 139 | 53 51 41

13 26 | 41 [ 55 5,3 4,3

14 2,7 | 42 | 57 5,5 4,5

6 2 23 | 23 23|22 |38 |42 ]| 42| 42 2 33 39 (39|39 ] 42
7 24 1 33|33 33 3 4,5 2,4 4 54 | 54 | 54 5
8 27 |1 37|45 |45 | 34|51 27 | 44 | 58 5,7




9 29 | 4 | 5 |55|38]|56 3 | 47 6
10 1 |31 43|55 41| 6 33| 5
1 2 | 33|46 |59 44 36 | 53
12 22 | 35 | 49 47 38 | 56
13 24 | 37 | 52 4,9 4 |58
14 25|39 | 54 5.1 4,2
d, 920; I's-1l
6 26 | 26 | 26 | 26 2 | 2 | 2] 2| 3 [42]|42]42] 42
7 1 1] 1]15(32]|38|38]38 25 (31 [31|31|34]|48|59|59]59
8 23 25| 25|21 (35|47 |49 49| 1 |28 |39 |41]|41 |37 |53
9 27 |34 |34]24]38]52 16 |31 |44 |52 |52| 4 |58
10 18 31|39 |44]|26]|41]55 21 34|48 |59 4.2
1 21|34 |43 (52| 28|43 |58 24 | 37 | 51 44
12 24 | 37 | 46 3 | 45 27| 4 | 54 4,6
13 26 | 39 | 49 32 | 47 29 | 43 | 57 48
14 28 | 41|52 33 | 49 31 | 46 5
6 25 | 25 | 25 | 25 2 | 2 | 2| 2 |27 42|42 | 42|42
7 1 1] 1] 1]29]|38|38]38 24 |31 [31]31[31|45|59 59|59
8 21 | 25| 25| 16|32 |44 |49 |49 27 |36 | 41| 41|34 48
9 24 |34 34 ]21|35]|48]| 6 1|3 | 4 |51]52]37]51




10 1 | 27|37 |44]24]38]5.1 16 | 33| 44| 56 4 | 54
11 17 3 | 41|52 |26]| 4 |54 2 | 36| 48|59 4,2
12 21 | 33 | 44 28 | 42 | 57 23 39|52 4,4
13 24 | 36 | 47 3 |44 6 26 | 41| 55 4,6
14 2,7 1 38| 49 31 | 46 28 | 43 | 58 4,7
6 23 | 25| 25| 25 132 | 2| 2 25| 4 |42]42]42
7 111 27 137 |37 37 2 | 3| 3| 3 |29]|44]|59]|59]59
8 172525 1 | 3 |41 |49 49 23 (34| 41|41 |32] 48
9 22 | 3 | 34|15 |33 | 44|56 26 | 3849 |52|34]51
10 25 (34 | 44| 2 | 36|47 | 6 29 | 42 | 53 36 | 54
11 1 |28(37|52|23[38]| 5 1 32|45 56 38 | 56
12 17 31| 4 |57 |25]| 4 |53 2 | 35| 48|59 4
13 21 | 33| 43 27 | 42 | 56 23 | 38|51 4,2
14 24 | 35| 46 28 | 44 | 58 25| 4 | 54 4,4
d, 920; I's-111
6 26 | 26 | 26 | 26
7 22 | 22 | 22 16 | 31|37 |37 |37
8 16 | 28| 3 | 3 22 | 24| 24| 2 | 35|46 | 48 | 48
9 16 | 1,6 22 32| 4 | 4 26 [ 32|32 |24 |38|51| 6 | 6
10 22 | 25 25| 35|46 | 5 16 | 3 | 38|41 |27 41|56
11 17 | 26 | 34 27138 5 21 | 34| 43| 5 | 29| 44|59




12 2,1 3 4,3 1 29 | 41 | 53 25| 38 | 48 3,1 | 47

13 25 | 34 5 1,7 131 | 44 | 56 1 29 | 42 | 53 3,3 5

14 18 129 |38 56213347159 21 | 33| 46 | 58 35153

6 26 | 26 | 26 | 26
7 22 | 22 | 2.2 1 29 | 3,7 | 3,7 | 37
8 1 2,6 3 3 2 24 | 24 |16 | 32 | 43 | 48 | 438
9 1 1,6 1,9 3 39 | 39 251313121 |35 ] 46 6 6
10 2 2,5 23| 33| 43 5 1 3 36 |41 | 24| 38|51

11 24 | 34 25| 36 | 46 18 [ 34 | 41|51 |27 | 41|55

12 18128 | 41 2,7 (39 | 49 23 | 3,7 | 46 29 | 44 | 58

13 23 | 32 | 47 29 | 41 | 52 2,7 4 5 31 | 47

14 14 ) 27 |36 [53]18 ] 31 ] 44 ] 55 1,71 31| 43 | 54 3,3 5

6 23 | 26 | 26 | 2,6
7 22 | 22 | 22 2,7 | 37 | 37| 37
8 2,5 3 3 16 | 24 | 24 1 3 42 | 48 | 48
9 1,6 13| 28 | 36 | 39 211293118 (33| 46 |57 6
10 16 | 25 19| 31 4 5 25 | 34 |41 ] 22| 36| 49

11 2,1 | 33 22 | 34 | 43 14129 |39 (512413952

12 1 25 | 39 25 | 36 | 46 21 33|44 |58 ] 26| 41|55

13 21|29 | 44 2,71 38 | 49 25| 37 | 48 28 | 44 | 57




14 | 24 33|49 | 1 | 29| 4 | 52| | 1 ]29] 4 | 51| | 3 | 47|
d, 920; I's-IV

7 15| 15| 15
8 1 25|27 27
9 2 2 1 1 18 |1 29 | 35| 35
10 1 |24 28 22 | 25 22 | 33| 4 | 45
11 2 19 | 28 | 36 18 | 28 | 35 26 | 37| 45|55
12 1,7 | 29 23 | 32 | 44 24 |34 | 45| 1 [ 29]|41| 5

13 23 | 36 14 | 27 | 36| 51 19| 3 | 4 | 55|18 32| 45|55

14 1 [ 28] 41 21| 3 [39]57 24 | 35 | 45 22 | 35 [ 48| 6

7 15 | 15 | 15
8 23 | 27 | 2,7
9 19 | 19 1 1 | 27| 34| 34
10 23 | 28 2 | 25 1,9 | 31 | 39 | 45
11 2 15| 27 | 36 15 | 25 | 35 23 | 35| 44 | 54
12 1|28 21| 3 | 44 22 | 3 | 45 2,7 | 38 | 48

13 21 | 34 1 |25]|33]49 15|27 |35|53| 1 3 | 41|52

14 1 | 26| 4 18 | 28 | 36 | 54 22 | 32| 4 6 | 21 |33] 44|56

7 15 | 15 | 15
8 21 | 27 | 2,7
9 15 | 1.9 2,4 25| 32 | 34




10 2 | 28 16 | 3.2 1529 | 37|45
11 2 1 | 24|35 1 ]23]|38 19 |33 | 41|54
12 2,6 18 | 28 | 41 19 | 28 | 44 23 |36 | 45
13 18 |31 22 | 31 | 45 1 125(33] 5 27 39|49
14 1] 24|37 1 ]125]34]5.1 2 | 3 |38[56|17|31]|42]53
d, 1020; T's-I
6 1| 1|1 |26]383]33|33|33]23[31|31|31]|31]44]|55]|55]|55]55
7 24 | 2525|2531 |46| 5 | 5 | 5 26| 4 |45| 45|45 |53
8 28 |35(38 (38|38 |55|61|61|61|31|45]|56]|56]|56]|61
9 1 |31 42|46 ]|46]|41]509 33 | 49
10 15|33 | 45|55 55|44 36 | 53
11 2 | 36|48 6 | 6 |47 38 | 57
12 23 | 38 | 52 4,9 41| 6
13 26 | 41| 56 5.2 43
14 28 | 43 | 58 5,4 4,5
6 1| 1|1 |1 |22(33|33(33[33| 2 |3 |3 | 3| 3| 4 |54]|54]|54]54
7 2 | 252525 |27 |44 |49 |49 |49 |24 |38 | 44|44 ]| 44|47
8 25 |34 [36|36|34|51| 6 | 6 | 6 |27]|42]|56]|56]|56]|53
9 28 | 39 | 46 | 46 | 37 | 55 3 | 46 6
10 1 314253 |55]| 4 |59 33| 5




11 15 ]33 | 46|57 |63]43 36 | 53
12 21|36 |49 4,6 38 | 56
13 24 | 38 | 52 4.8 41| 6
14 25 | 4 | 54 5 4,2
6 1 (1| 1|12 [33|383|33|33 17| 3 |3 | 3 |3 |36|54]|54|54]54
7 1725|2525 |25 | 4 |48 |48 |48 | 2 |36 |44 |44 | 44|43
8 22 |32 |35|35| 3 |46 | 6 | 6 | 6 |23 (39|53 |56]56]|49
9 25|36 |44 |44 |34]52 27 | 43 | 58 54
10 27 39| 5 | 54|37 |55 3 | 47 5.9
11 1| 3 |42 |54|62|41]58 32| 5
12 15|33 | 45|58 43 35 | 53
13 21|35 | 48 45 37 | 56
14 23 37| 5 47 39 | 58
d, 1020; T3-1I
6 14| 14| 14| 14 26 | 34343434
7 1127 3] 3| 3 22 | 24 | 24|24 31|46 |49 |49 |49
8 17 (17|17 |15| 3 | 4| 4 | 4 25 (33 |33[33|34] 5
9 23|26 |26| 2 |33 |47 | 5 | 5 | 1 |28 4 |43 |43 |37 |54
10 1 | 26|34[34]|23]36]51 15|31 |44 |53 |53| 4 |57
11 16 | 29 | 38|42 | 26|39 |54 2 |34 |48]59 43
12 19 3 |42 [51]29|42]57 23 37| 51 4,6




13 22 |1 33|45 |59 (31|45 2,6 4 5,4 4,8

14 25 | 36 | 48 33 | 47 28 | 43 | 57 5

6 141114 | 14 | 14 24 | 34 | 34| 34| 34
7 2,6 3 3 3 2 24 | 24 | 24 | 28 | 42|49 | 49| 49
8 1,7 | 1,7 | 1,7 2,9 4 4 4 23 | 33|33 ]33] 31| 47

9 21 | 26 | 26 | 16 | 3,2 | 44 5 5 26 | 3,7 | 43 | 43 | 34| 51

10 23 1313419 (35| 48|59 1 2,9 4 52 | 53 | 3,7 | 55

11 25|34 |42 ] 22| 38|51 15132 | 43 | 55 4 58

12 18 | 28 | 3,7 | 51 | 25 4 54 18 | 35| 46 | 57 4,3

13 21 | 31 4 59 | 2,7 | 42 | 58 21| 38 | 49 4,5

14 24 | 34 | 43 29 | 44 6 2,4 4 5,2 4,7

6 14| 14 | 14 | 14 21 (34|34 ]| 34| 34
7 2,3 3 3 3 15124 | 24 | 24|26 | 41|49 | 49 | 49
8 1 1,7 | 1,7 26 | 37 4 4 2 31133 (3329|4559

9 17 | 26 | 2,6 29 | 41 5 5 23 | 34 | 42 | 42 | 32 | 48

10 2,1 3 3,4 1 32 | 44 | 56 26 | 37|48 | 54| 35|51

11 24 | 33 [ 42 |18 | 35| 47 | 59 2,9 4 5,2 38 | 54

12 2,7 | 3,6 5 22 | 3,8 5 1 32 | 43 | 55 41 | 57

13 1 3 39 | 55 | 25 4 53 18 1 35| 46 | 57 4,3

14 19 | 33| 42 | 59| 27| 42 | 55 21| 38| 49 4,5




d, 1020; I's-111

6 2 2 2 2
7 1 2,8 3 3 3
8 1 24 | 24 | 24 1 1 1 1,8 | 3.2 4 4 4
9 1811 29 | 32| 32 2 25 | 25 (21| 35| 48 5 5
10 151 15 21 (32|38 ] 38 25132 (32|24 |38]|51]| 55|55
11 2 2,4 24 | 35 | 44 | 49 15 3 36 | 41 | 27 | 41 | 54

12 1 25 | 3.2 2,7 | 38 | 47 | 57 2 35| 41| 51 3 44 | 57

13 18 | 2,9 4 29 | 41 5 24 |1 39 | 45|59 (32| 47 |59

14 23 | 33 | 47 31 ] 44 [ 53 28 | 43 | 49 3,4 5

6 2 2 2 2
7 2,6 3 3 3
8 23 | 23 | 23 1 1 1 1 2,9 4 4 4
9 13 | 27 | 32 | 32 2 23 |1 23|18 | 32| 44 5 5
10 1 15 1,9 3 36 | 36 24 1293221 (35| 48| 55|55
11 18 | 24 22 | 33 | 42 | 48 1 29 | 34|41 | 24| 38|51

12 22 | 3,2 24 | 36 | 45 | 56 1,7 1 31| 39 5 2,7 | 41 | 54

13 141 26 | 39 26 | 39 | 48 21 | 35|44 (58] 29| 44| 57

14 2,1 3 4,5 28 | 41 | 51 25| 39| 48 31|46 |59

6 2 2 2 2
7 2,4 3 3 3




8 22 | 24 | 24 1] 1] 1 27 | 38| 4 | 4
9 25|31 |31 17 2222 1 | 3 | 41]|49]49
10 15 11 ] 28|34 |34 2128 |32 |17 |33 |44 |54]54
11 1] 24 18 | 31|37 | 46 25|34 | 41|21 |36 |47
12 19 | 32 21|33 | 4 |55 1 129|389 [49|24[39]| 5
13 23 | 37 23|35 | 44 18 | 33|43 |56 |26 42|53
14 17 | 27 | 42 25|38 | 48 22 | 37 | 47 28 | 44 | 56

d, 1020; T3-IV
7 1] 1] 1
8 18 | 18 | 18
9 1|1 1 | 24| 28|28
10 18 | 18 1]1 17 | 28|33 38
11 1 | 24|26 21 | 24 21|32 38|45
12 1 ]18 18 | 27 | 34 16 | 26 | 34 25 (36|43 | 5
13 13 | 27 22 | 3 | 42 23 13143 | 1 2839 |48
14 21 | 34 1 [ 25]383[ 5 14 | 28 |36 [ 52|16 31| 42|53
7 11| 1
8 17 | 47 | 17
9 1|1 22 | 27 | 27
10 17 | 18 1] 1 1 |26 |33]36




11 21| 26 1,7 | 24 15 3 3,7 | 4,2
12 1,8 1 25 | 33 1 2,3 | 3.2 2 34 | 42 | 49
13 1 2,6 19 | 29 4 19 [ 28 | 4,2 24 | 3,7 | 47
14 18 | 3,2 1 23 | 32 | 46 1 24 | 33 | 49 1 2,8 4 51
7 1 1 1
8 15| 1,7 | 17
9 19| 25 | 2,7
10 1 1,8 1 2,3 3 3,6
11 18 | 2,6 1 2,4 1 2,71 35 | 42
12 1,8 1 2,2 | 3.2 21 | 3.2 19 | 31 4 4,9
13 2,4 151 25| 38 18 | 26 4 22 | 35| 44 | 58
14 131 29 21| 28 | 43 22 | 31| 47 26 | 38 | 48

d, 1220; I's-l
7 22 1291292929 | 21| 27 | 27| 27| 27 4 49 | 49 | 49 | 49
8 22 122|122 |22 |28 43|43 | 43|43 | 26 4 4 4 4 4.8
9 26 13131313451 |59]59]|59|29]|44]51]|51]|51]|56
10 2,9 4 4 4 3,7 | 55 32 | 48 59
11 31 | 43 | 47 | 4,7 4 58 3,4 5
12 151 33| 47 | 56 | 56 | 43 36 | 52
13 19 | 35|49 |59 4,5 38 | 54
14 221 37|51 477 4 57




15 24 | 39|53 4,9 4,2
7 2 [ 2929|2929 | 17|27 27|27 |27 |37 |49 |49 | 49|49
8 21 [ 22|22 22 (26|41 |43 |43 |43 |23 (38| 4 | 4 | 4 |45
9 24 313131 |31|48(59|59]|59]|26]|41]|51]|51]|51]52
10 26 | 38| 4 | 4 |34]52 29 | 44| 6 5,6
11 28 | 41 | 47 | 47 | 37 | 56 31 | 47 5,9
12 3 |44 |53|56]39]59 33| 5
13 1 32|46 |56 4,1 35 | 53
14 18 | 34| 48|59 4,3 37 | 56
15 22 [ 36| 5 4,5 39 | 58
7 11291292929 1 (27|27 |27 |27 |34]49 |49 49|49
8 171222222 |22(38 |43 |43 |43 |21 |35]| 4 | 4 | 4 |41
9 21131 |31(31|28|46|59|59|59|23|38]|51]|51]|51]48
10 23 35| 4 | 4 [ 3151 26 | 41 | 56 5,2
11 25 |37 | 47| 47 | 34|55 28 | 44 | 58 5,6
12 27139 5 | 563658 3 47| 6 5,9
13 29 | 41 | 53 38 | 6 32 | 5
14 1 131]43]|56 4 34 | 52
15 18 | 33| 46 | 59 4,2 36 | 54
d, 1220; I's-1l
7 | | | 23] 29|29 | 29| 29|




8 25| 25| 25 2 2 2 29 | 43 | 43 | 43 | 43
9 3136 | 36| 36 23 | 27 | 27 | 2,7 | 35 5 57 | 57 | 57
10 19 119|119 |18 | 33| 45 | 45 | 45 26 | 35|35 | 35| 37|53

11 23 | 26 | 2,6 2 35| 48 | 53| 53 28 | 39 | 44| 44| 39| 55

12 25|33 (3322 37]51 1 3 42 [ 53 | 53|41 ]| 56

13 2,7 | 3,7 |41 | 24|39 | 54 18 | 32 | 46 | 58 43 | 59

14 17129 | 39| 48 | 26 | 41 | 56 2 34 | 48 6 4,5

15 21 13141 |55 | 27| 43|58 22 | 3,6 5 4,6

7 211292929 29
8 23 | 25| 25| 25 1,7 2 2 2 2,5 4 43 | 43 | 43
9 28 | 36 | 36 | 3,6 2 2,7 | 2,7 | 2,7 3 47 | 57 | 57 | 57
10 15119 | 19 3 43 | 45 | 45 23 | 34 (35|35 ] 33 5

11 2 26 | 26 | 15| 32 (46 | 53 | 53 25 | 37 | 44 | 44 | 35| 52

12 23 13233 |18 (34|49 |59 2,7 4 5 53| 37 | 54

13 251354121 |36 |51 1 3 43 | 54 39 | 56

14 2,7 | 37|48 | 23| 38| 53 16 | 32 | 45 | 57 41 | 58

15 1,71 29 | 39 [ 55| 25 4 55 2 34 | 47 | 59 4,3

7 16 |1 29|29 | 29| 29
8 21 (25| 25| 25 2 2 2 23 | 38|43 | 43| 43
9 25|36 | 36 | 36 27 | 27 | 27| 27 | 43 | 57 | 57 | 57




10 19 | 19 27 |39 |45 ] 45 2131|3535 |29] 46

11 15 | 26 | 26 29 | 42 | 53|53 23 |34 |44 | 44|31 49

12 2 | 29|33 31| 45 | 55 25 (37|47 |53 |33]52

13 2232|4116 |33 |47 |57 271 4 | 5 35 | 54

14 24 | 34 | 48| 2 | 34|49 | 6 29 | 42 | 53 37 | 56

15 26 |36 |54]23]|35]51 31| 44| 56 39 | 58

d, 1220; Ts-1lI

7 16 | 16 | 16 | 16
8 26 | 26 | 26 | 26
9 18 |18 | 18 11| 3 | 35|35 35
10 15 | 27| 27 | 27 18 |18 | 18| 2 |33 |45 | 45| 45
11 18 | 29|33 |33 22 | 25| 25|21 |35]|48|53]583
12 14 | 14 21 (31| 4 | 4 24 3232|2337 ]51

13 2 |23 23|33 |44 48 26 | 35|39 | 25|39 |54

14 23 | 29 24 | 35 | 46 | 55 18 |28 |38 |46 |27 | 41|56

15 15 | 25 | 35 25 | 37 | 47 21| 3 |41 ]55|28]|42]57

7 16 | 16 | 16 | 16
8 25 | 26 | 26 | 26
9 18 | 18 | 18 28 | 35|35 35
10 25 | 27 | 27 15|18 | 18 | 15| 3 | 43| 45| 45
11 1 12713333 2 | 25|25]18|32]45|53]53




12 1 |14 1,8 | 29 | 38| 4 22 [ 313221 |34 |47 | 6
13 15 | 23 21 [ 31| 41| 48 24 | 3439|2336 5
14 2 |29 22 | 33| 43|55 11 | 27|37 | 46| 24 (38|52
15 23 | 35 23 | 34| 44 19 | 29| 4 |54 |25] 4 |54
. 1,6 | 1,6 | 1,6 | 16
8 23 | 26 | 26 | 26
9 1,8 | 18 | 18 25|35 |35 | 35
10 22 | 27 | 27 18 | 1.8 28 | 39 | 45 | 45
11 24 | 33| 33 13 25| 25| 1 3 |42 |53]53
12 1,4 1 |26]|36]| 4 2 | 28]32|17|32]44]|56
13 2,3 1,7 | 28 | 38 | 48 22 | 3 [ 39|19 |34 ]| 46|59
14 1,7 | 29 2 3 4 | 55 24 | 33|46 | 21| 36| 48
15 21 | 34 21 | 31| 42 14 | 27136 |53|23[37]| 5

d, 1220; T'3-1V
10 22 | 22| 22
11 1 (26129129
12 1,9 | 1,9 1,5 | 28 | 35 | 35
13 22 | 25 2 | 23 1,9 | 3 | 39| 42
14 1 15 | 25 | 31 1 |23 3 22 [ 32| 42|51
15 2,3 1,9 | 27 | 39 21 | 28 | 38 24 | 34| 45| 59




10 2 22 | 2,2
11 24 | 29 | 29
12 1,71 19 26 | 34 | 35
13 2 2,5 16 | 23 15| 28 | 36 | 42
14 1 1 23] 31 2,1 3 2 3 39 | 51
15 2,3 15| 25| 38 16 | 26 | 3,8 22132 |41 |59
10 16 | 22 | 2,2
11 21 (29| 29
12 1 1,9 23 | 31| 35
13 16 | 25 1 2,3 1 25 | 33 | 42
14 1 21 | 31 1,8 3 16 | 27 | 36 | 51
15 2,2 23 | 3,7 1 2,3 | 3,7 2 3 39 | 57
d, 1420; I's-l

8 19 |1 25|25 (25|25 | 17|24 |24 |24 | 24|37 |44 )| 44| 44 | 44
9 1,8 1 18 | 18 | 2,7 4 4 4 4 24 | 36 | 36 | 36 | 3,6 | 48

10 25 (27127 |27 |31 |48 |52 (5252|2641 |47 |47 | 47 | 53

11 2713333333553 28 | 44 | 55 | 55| 55 | 58

12 2,9 4 4 4 38 | 58 3 47

13 31 | 42 | 47 | 47 4 6 3,2 5

14 1 33 | 44 | 54 | 54| 4.2 34 | 53

15 18 | 35| 46 | 59 4,4 36 | 55




16 2,1 | 36 | 48 4,6 38 | 57

8 25|25 | 25| 25 24 | 24 | 24 | 24 [ 35 | 44 | 44 | 44 | 44
9 18 |18 | 18 | 18 | 25 4 4 4 4 22 | 36 | 36 | 36| 36| 44

10 21 | 27 |27 |27 (29|45 |52 |52 |52 24 4 47 | 47 | 47 | 49

11 23 33 ]33] 33| 32 5 26 | 42 | 55| 55| 55| 54

12 25 | 37 4 4 35 | 54 28 | 44 | 59 59

13 271|139 | 47 | 47 | 37| 56 3 4,6

14 29 | 41 (53|54 (39|58 32 | 48

15 31| 43 | 56 41 6 3,4 5

16 18 | 33 | 45 | 59 4,2 36 | 52

8 25 25| 25| 25 24 | 24 | 24 | 24 | 32 | 44 | 44 | 44 | 44
9 18118 | 18 | 22 | 3,7 4 4 4 19134 | 36|36 | 36| 41

10 2 2,7 | 27 | 27 | 26 | 42 | 52 | 52 | 52 | 21 | 3,7 | 47 | 47 | 47 | 4,6

11 211323333 3 4,6 23 13952 ]|55]|55]51

12 22 | 34 4 4 3,2 5 25 | 41 | 55 55

13 24 | 36 | 46 | 47 | 34 | 52 2,7 | 43 | 58 5,7

14 26 | 38| 49 | 54| 36| 54 29 | 45 6 59

15 2,8 4 52 38 | 56 3,1 | 47

16 3 42 | 55 39 | 58 32 | 49

d, 1420; T's-1l




8 231292912929
9 21121 |21 21 26 139 (3939 39
10 2,7 3 3 3 22 | 24 | 24 | 24 3 46 | 49 | 49 | 49
11 1 3 38 | 38 | 38 24 | 31 (31|31 ] 32 5

12 2 2 2 1532 |45 | 45 | 45 26 | 36 | 3,7 | 37| 34| 52

13 22 | 26 | 26 | 18 | 34 | 47 | 52 | 52 28 | 39 | 45| 45 | 36 | 54

14 24 1 32|32 21| 36| 49 3 42 | 53 | 53| 38| 56

15 26 | 36 |39 ] 23| 38|51 15132 | 44|56 |59 4 58

16 28 | 38 | 45| 25 4 53 18 [ 34 | 46 6 4,2

8 21129292929
9 21 (21|21 21 24 {39 (39|39 39
10 2,5 3 3 3 2 24 | 24 | 24 | 27 | 43 | 49 | 49 | 49
11 2,7 | 38|38 38 22 | 31 (31| 31 3 4,7

12 1,2 2 2 29 | 41 | 45 | 45 24 | 34 | 37 | 37 | 32| 49

13 2 26 | 2,6 1 31 43| 52|52 26 | 37|45 | 45| 34 | 51

14 22 | 31|32 |16 | 33| 46 |59 28 | 39 5 53| 36 [ 53

15 24 | 33 | 39 2 35 | 48 3 41 [ 53 59|38 55

16 25 | 35|45 | 22 | 37 5 1 32 | 43 | 55 4 5,7

8 11,7129 29| 29| 29
9 18 21|21 ] 21 21136 (39]39] 39
10 2,2 3 3 3 1 24 | 24 | 24 | 24 4 49 | 49 | 49




11 24 | 36| 38|38 18| 3 | 31|31 26| 43]59

12 2 2 26 | 38 | 45 | 45 2 | 32|37 (37| 28] 45

13 1 |26 26 28 | 4 | 51|51 22 | 34 | 44 | 44| 3 | 47

14 2 | 28] 32 3 |42 | 54 24 | 36 | 47 | 51| 32| 49

15 22| 3 [ 39| 1 |32 44|57 26 [ 38| 5 | 5834|541

16 24 | 32 | 45|18 | 34 | 46| 6 28 | 4 | 52 36 | 53

d, 1420; T'3-111

9 2323|2323
10 28 | 31|31 31
11 21 | 21| 21 1 3 |38]38]38
12 1 | 26| 26] 26 2 2 2 | 16|32 | 43| 45| 45
13 1,5 | 28 | 33 | 33 22 | 26 |26 | 2 | 34| 46| 52|52
14 1 1,9 | 3 | 3939 24 | 3131|2236 49

15 1,7 | 21 21 [ 32| 42| 45 26 | 34 |37 243852

16 2 | 27 23 [ 34| 44|52 18 | 28136 |43 | 25| 4 |54

9 2323|2323
10 2531|3131
11 21 | 21| 21 27 | 38 | 38| 38
12 24 | 26 | 26 16 | 2 2 1 29| 4 | 45| 45
13 26 | 33 | 33 1,9 | 26 | 26 | 15| 31|43 |52]|52




14 1 1328 |37] 39 21 |29 |31]19]33]|45] 58
15 1] 21 18| 3 |39 |45 23 [ 3237|2135/ 48
16 18 | 26 21 |32 ]41]52 25 | 34 | 43 23|37 |51
9 2 |23 |23]23
10 23 313131
11 19 | 21 | 21 25|36 | 38|38
12 21 | 26 | 26 2 | 2 27 38|45 | 45
13 23 31|33 13| 25| 26 29 | 4 | 5152
14 1 25 | 34 | 39 17|27 |31 |13 |31 42|54
15 2,1 1 |27 36|45 21 |29 37|18 (33|44 |57
16 1] 26 17129 | 38| 52 23 |31 |43 |21 |34 46| 6

d, 1420; T'3-1V
11 15| 15 | 15
12 23 | 23|23
13 25 29|29
14 18 | 18 1327|3535
15 21 | 24 18 | 21 17 | 29 | 38 | 41
16 23 | 29 22 | 2,7 2 | 31| 4 |47
11 15| 15 | 15
12 2 | 23|23
13 22 29|29




14 16 | 1,8 24 1 33| 35

15 19 | 24 13| 21 11126 | 35| 41

16 211 29 19 | 2,7 17128 | 37 | 47

11 1 13 (13

12 1,71 23| 23

13 2 29 | 29

14 1 1,8 221 31| 35

15 14 | 24 2,1 24133 | 41

16 18 | 28 15 | 2,7 26 | 35 | 47
d, 1620; I's-l

9 1 22 (221222216 (24|24 (24|24 (34|41 |41 ] 41| 41

10 1 1 1 1 2313535353523 |34 (34|34 |34)|42 58] 58] 58] 58

11 22 123123 (23|29 |46 |48 |48 |48 |25 | 38| 42| 42 | 4,2 5

12 23128 | 281|28]| 32 5 58 | 58 | 58 | 2,7 4 47 | 47 | 47 | 54

13 24 133133333453 29 | 42 | 54 | 54 | 54 | 58

14 26 | 36 | 38| 38| 36 | 56 31| 44 | 57

15 28 | 39 | 46 | 46 | 3,8 6 33 | 4,6

16 3 42 | 52 | 53 4 34 | 48

17 1 32 | 45 | 56 4.2 35| 51

18 1,7 | 33 | 47 6 4,4 36 | 54




9 22 | 22 | 22 | 2.2 1 24 | 24 | 24 | 24 (32|41 |41 ] 41| 41
10 1 1 1 1 21 135(35|35(35|21(34|34|34)|34|39]|58]|58]258]58
11 16 | 23 | 23 | 23 (27 | 43 |48 | 48 | 48 | 22 | 3,7 | 42 | 42 | 42 | 47

12 18|28 (28|28 |29 | 46 |58 |58 |58 233947 | 47 | 47 5

13 2 31 3333|311 49 24 | 41 [ 52 | 54 | 54 | 53

14 22 33113838 33|52 26 | 43 | 55 5,6

15 24 |1 35|43 | 43| 35]| 55 28 | 45 | 57

16 26 | 37| 48 | 48 | 3,7 | 57 3 4,7

17 2,8 4 52 39| 58 32| 49

18 3 43 [ 56 4,1 33 | 51

9 22 | 22 | 22| 22 24 | 24 | 24| 24129 |41 | 41 | 41 | 41
10 1 1 1 15133 3535|3515 3 34 |34 |34 |36 |55)|58]| 58|58
11 23 | 2323|2439 |48 |48 |48 |19 (34|42 | 42| 42| 43

12 1 27 | 27 |27 |26 |43 |58 (5858|2136 |47 |47 | 47 | 46

13 14 |29 |32 | 32|28 46 23 | 38 5 54 | 54 | 49

14 1,7 | 31 | 3,7 | 3,7 3 4,9 2,5 4 52

15 2 33 |42 |43 | 32|51 2,7 | 4.2 54

16 23 | 35| 46 | 48 | 34 | 53 29 | 44 5,6

17 26 | 3,7 5 36 | 55 3 4,6 58

18 28 1 39 | 53 38| 57 31| 48

d, 1620; '3l




9 2 26 | 26 | 26 | 26
10 19 119 | 19 ] 19 25| 37 |37 | 37| 37
11 27128 | 28] 28 18 (2222|2229 |46 | 48 | 48 | 48
12 29 [ 35| 35| 35 21 (27 (27|27 |31 |48 |58 )| 58|58
13 1 1 1 3 4 4 4 23 | 3333|3333 5
14 2 23 | 2,3 32 | 42 | 45 | 45 2,5 | 3,7 4 4 35 | 52
15 22 |1 29| 29 34 | 44 5 5 2,7 4 48 | 48 | 3,7 | 54
16 24 | 34 |34 |16 | 35| 46 | 58| 58 1 29 | 43 | 54 | 55| 38 | 56
17 26 | 3,6 4 2 36 | 49 16 | 31 | 45 | 57 39 | 58
18 2,7 | 3,7 | 43 | 22 | 37 | 52 18 | 33 | 47 | 59 4 6
9 16 | 26 | 26 | 26 | 26
10 191 19|19 |19 23 | 3,7 | 37| 37| 37
11 24 |1 28 | 28| 28 14 (22|22 |22 |27 |42 |48 | 48 | 48
12 26 | 35| 35| 35 17 (2727|2729 | 45|56 | 56| 56
13 1 1 28 | 38 4 4 2 32 |1 33|33 |31 46
14 15123 | 23 3 4 45 | 45 23 | 35 4 4 33 | 48
15 2 29 | 29 31 | 4.2 5 5 26 | 3,7 | 48 | 48 | 34 5
16 22 | 32 | 34 32 | 44 | 55| 58 28 | 39 [ 51|55 ]| 35| 52
17 24 | 34 4 15133 | 46 |59 29 | 41 | 53 36 | 54
18 25135143119 | 34| 48 3 43 ] 55 3,7 156




9 26| 26| 26| 26
10 15|19 | 1,9 | 19 2 | 3437|3737
11 21|28 |28 28 22|22 |22 (22|36 48| 48|48
12 2235|3535 27|27 27|24 |38/|56]|56]56
13 1] 1 23|37 | 4 | 4 17129 |33[33|26]| 4 |59
14 23 | 23 24|39 | 45| 45 21 (32| 4 | 4 | 28] 42
15 15 | 27 | 29 26 | 41|48 5 23|34 | 45|48 |29 | 44
16 2 | 29| 34 28 | 43|51 58 25|36 |48 (55| 3 |46
17 21 (31| 4 3 | 44| 54 27|38 5 32 | 49
18 22|32 | 43 32 | 45 | 57 28 |39 | 51 34 | 52

d, 1620; Ts-11
10 2 | 2 2] 2
11 25| 26 | 26 | 26
12 1|1 27133 |33]33
13 22 | 22 1] 1 29 39| 4 | 4
14 25| 28 | 28 18 |22 |22|15|31]43]| 47|47
15 11|27 |34 34 2 | 26|26 1933465454
16 16 | 28|38 4 22| 3 |31]21|35]|48]| 6
17 1|19 19 | 31| 4 |45 24|32 36|23 |37 5
18 18 | 24 2132|4351 26 | 35| 41|24 |38]52
10 2 1 2] 2] 2




11 22 | 26 | 26 | 26
12 1] 1|1 24 |33 33133
13 21|22 | 22 26 | 38| 4 | 4
14 23|28 | 28 11| 22| 22 28 | 4 |47 | 47
15 25| 34 | 34 16 | 26 | 26 | 1,3 | 3 | 42|54 |54
16 27 |36 | 4 19 | 28 |31 |16 |32 | 44|57
17 1,9 15|29 |38 |45 21| 3 | 36|19 |34 |46 |59
18 24 18 [31] 4 |51 23 (32|41 ]22|36]48
10 1702 | 2| 2
11 2 | 26| 26|26
12 1] 1|1 22 |33 |33]33
13 17 | 22| 22 24 |36 | 4 | 4
14 21|28 | 28 22 | 2.2 26 | 38 |47 | 47
15 23|31 |34 1 ]25]| 26 28 | 4 | 51|54
16 25 (33| 4 1528 (31| 1 | 3 |42] 54
17 19 27 | 35| 45 18| 3 | 36| 15|32 44|56
18 24 1 129]387| 5 2 32| 4 | 1836|4658

d, 1620; T3-IV
13 19 | 19| 19
14 23 |25 | 25




15 25| 3 | 3
16 17 | 17 1 |26 |35]35
17 2 | 23 14 | 2 15| 27|37 4
18 22 | 27 2 | 25 17128 4 | 45
13 16 | 1,9 | 1.9
14 2 | 25| 25
15 22| 3 | 3
16 1|17 24 |32 |35
17 16 | 23 1] 2 25|34 | 4
18 18 | 27 17 | 23 1 | 26 |35]45
13 1 ]19]| 19
14 16 | 25 | 25
15 19 | 28| 3
16 1,7 21| 3 |35
17 1|23 2 23 (31| 4
18 13 | 27 1 |25 24 [ 32| 45




IMPUJIOKEHHE 1
COPTAMEHT CTAJIbHBIX CBAPHBIX TPYE, PEKOMEHAYEMBIX U1
TPYBOIMPOBOJOB BOOOCHABXEHUSA U KAHAJIU3AIIUN

Huametp, MM TpyOst o
ycnoBHblid | HapyxHbIH | TOCT 10705- |[TOCT 10706~ T'OCT 8696-74* TV 102-39-84
d d 80* 76*
e
TommyHa cTeHKH, MM
U3 yriepo- U3 yriepo- U3 yraepo- | u3 HU3KoJje- | u3 yriepo-
JIUCTBIX CTajiell | AUCTOM cTalu | AMCTOM CTalu | TMPOBAaHHOM |IUCTON cTaln
o 'OCT 380-| mo I'OCT o 'OCT CTalIM 10 mo 'OCT
71*uT'OCT 280-71* 380-71* T'OCT 380-71*
1050-74* 19282-73*
150 159 4-5 - 3)4 (3);3,5;4 4-45
200 219 4-5 - (3)4-5 (3;3,5); 4 4-4.5
250 273 4-55 - (3)4-5 (3;3,5); 4 4-4.5
300 325 4-55 - (3)4-5 (3;3,5); 4 4-45
350 377 (4,5)6 - (3) 4-6 (3; 3,5); 4-5 4-45
400 426 (4,5)6 - (3) 4-7 (3; 3,5); 4-6 4-45
500 530 (5-5,5);6;6,5| (5;6);7-8 5-7 4-5 -
600 630 - (6); 7-9 6-7 5-6 -
700 720 - (5-7); 8-9 6-8 5-7 -
800 820 - (6; 7) 8-9 7-9 6-8 -
900 920 - 8-10 8-10 (6; 7) - -
1000 1020 - 9-11 9-11 (8) 7-10 -
1200 1220 - 10-12 (8; 9); 10-12 7-10 -
1400 1420 - - (8-10); 11-13 8-11 -
1600 1620 - - 15-18 15-16 -

[Ipumeuanune. B ckoOkax ykasaHbl TOJIIIMHBI CTEHOK, KOTOpPBIC B HACTOSIIEE BPEMsI HE OCBOCHBI
3aBosamu. [IpuMeHenune TpyO ¢ TaKMMH TOJIIMHAMH CTEHOK JJOIYCKAeTCsl TOJIBKO 110 COTJIaCOBAHUIO C
Munuepmerom CCCP.

IMPUJIOKEHHUE 2



CTAJIbHBIE CBAPHBIE TPYBbI, BRIIITYCKAEMBIE I10 HOMEHKJIATYPHOMY
KATAJIOT'Y ITPOAYKIIUX MUHYEPMETA CCCP, PEKOMEHAYEMBIE JJIA
TPYBOIIPOBO/JIOB BOJOCHABXEHNW A 1 KAHAJIU3AIIUU

TexHnueckue ycnoBus Juamerpsl (TosmmHa Mapka craieii, ICIIBITaTeIbHOE

CTEHOK), MM
TUpaBIHYECKOE JaBjieHne |

TY 14-3-377-75 Ha 3neKkTpocBapHbIe 219-325 (6,7,8); BCr3cn mo 'OCT 380-71*
MIPSIMOLIOBHBIE TPYOBI 426 (6-10) 10, 20 mo I'OCT 1050-74*
D1 onpenenseTcs BeIMYMHOM
0,956,
TV 14-3-1209-83 Ha 530,630 (7-12) BCr12, BCr3 xareropun 1-4,
JJIEKTPOCBAPHBIE MPSMOIIOBHbIE 720 (8-12) 14XTC, 12I2C, 09I2®dB5,
TpyOBI 1220 (10-16) 10I2®, 10I205B, X70
1420 (10-17,5)
TY 14-3-684-77 Ha snekTpocBapHbIe 530,630 (6-9) BCr3nc2, BCr3cn2 no
CIHPAJBHOLIOBHBIE TPYOBI 00LIEro 720 (6-10), I'OCT 380-71%*; 20 o
Ha3HavyeHus (¢ TepmMooOpaboTKOW W 820 (8-12), T'OCT 1050-74%,
0e3 Hee) 1020 (9-12), 17T'1C, 1712CD, 16I'®P mno
1220 (10-12), I'OCT 19282-73; knaccel
1420 (11-14) K45, K52, K60
TY  14-3-943-80 Ha  cBapHbIC 219-530 o BCr3nc2, BCr3cn2, BCr3mc3
HPSAMOIIOBHBIE TpyOBI (c| TOCT 10705-80 (6,7,8) | (mo tpedosanuio BCr3cn3) mo
TepMOOOpabOTKOH 1 Oe3 Hee) T'OCT 380-71%*; 10cn2, 10mc2

no 'OCT 1050-74*

ITPUJIOXXEHUE 3
OMNPEJNEJIEHUE HATPY30OK HA IIOA3EMHBIE TPYBOITPOBO/IbI
OOmnue ykasaHus

I[lo pmaHHOMY TIPWIIOKEHHWIO [UIS TOA3E€MHBIX TpPYOONPOBOAOB W3 CTAIBHBIX, UYT'YHHBIX,
acOeCTOIIEMEHTHBIX, JKEIIe300€TOHHBIX, KEpaMHUYECKHX, IMOJNMITHICHOBEIX W  JpPYyTUX TpyO
OTIPEeNIeNAIOTCS. HAarpy3KH OT: MaBJICHUS TPYHTa M TPYHTOBOM BOJBI; BPEMEHHBIX HArpy30K Ha
TIOBEPXHOCTH 3eMJTH; COOCTBEHHOTO Beca TpyO; Beca TpaHCIOPTUPYEMOH KHAKOCTH.

B 0co0BIX TPYHTOBBIX MIIM MPUPOAHBIX YCIOBUAX (HAIIPUMeEp: IIPOCATOYHBIE TPYHTHI, CEHCMIYHOCTh
BhIIIIC 7 OAJIOB | JIP.) TOJDKHBI TOTIOMHUTEIBHO YIUTHIBATHECS HATPY3KH, BBI3BIBACMEIC JIe(hOpMAIIMU
TPYHTOB WUJIM 3¢MHOM MOBEPXHOCTH.

B 3aBucuMocCTH OT NPOAOIKUTENBHOCTH AeicTBUS B cooTBeTcTBUU co CHull 2.01.07-85 Harpy3ku
MOJIPa3JIeNIAIOTCS Ha IOCTOSIHHBIE, BPEMEHHBIE JITTUTENbHBIEC, KPATKOBPEMEHHBIE U 0COOBIE:

K TIOCTOSIHHBIM HAarpy3kaM OTHOCSTCS: COOCTBEHHBIH BeC TpyO, MaBJIGHHE IPYyHTAa M TPYHTOBOM
BOJIBL;

K BPEMEHHBIM JITUTEIHHBIM Harpy3KaM OTHOCSITCS: BEC TPAHCIIOPTHUPYEMOI JKHIKOCTH, BHyTPCHHEE
pabouee naBileHWE B TPYyOONpOBOAE, [HaBICHWE OT TPAHCIOPTHBEIX HArpy30K B MecTax,
NpeJHa3HAaYCHHBIX JUIA T[poe3ja WIM JaBlieHHEe OT BPEMEHHBIX JJIMTENBHBIX HArpy3oK,
PAacCIIOJIOKEHHBIX Ha IMIOBEPXHOCTHU 3€MIIM, TEMIICPATYPHBIC BO3ICHCTBUS,

K KPaTKOBPEMEHHBIM HArpy3KaM OTHOCSTCS: NABJICHHE OT TPAHCIIOPTHBIX HAarpy3oK B MeCTax, He
MpeIHa3HaYeHHBIX JIJISl IBMDKEHUS, UCTIBITATEIbHOE BHYTPEHHEE JaBJICHNUE;

K 0COOBIM Harpy3kaMm OTHOCSTCS: BHYTpEHHEE NaBlIEHUE >KUJKOCTH IMPH TUAPABINYECKOM yaape,
aTMoc(epHOe JlaBlieHne NP 00pa3oBaHKUHU B TPyOONPOBO/IE BaKyyMa, CeicCMUYecKasi Harpy3Ka.



Pacuer TpyOOIPOBOAOB [OJDKEH IMPOM3BOAUTHCS HAa HauOOJee OIMAacHbIE COYETAHUS HArpPYy30K
(mpuanmaembie o CHull 2.01.07-85), BO3HMKamomKe B CTAAMSIX XPAHEHUS, TPAHCIOPTHUPOBKH,
MOHTaa, UCIBITAHHSI U SKCILTyaTalluH TPYO.

[Ipu pacyere BHEUIHMX HATPY30K CJEAYeT HMMETh B BHUJAY, YTO Ha KX BEIUYHUHY OKA3bIBAIOT
CYIICCTBEHHOE BIMSHHUC CJICIYIONME (aKTOPHI: YCIOBHS YKIaIKH TPYO (B TPAHIICIO, HACKHIND HIU
Y3KYIO Mpope3b - puc. 1); cmocoObl omupanus TpyO Ha OCHOBaHWE (IUIOCKOE TPYHTOBOE, TPYHTOBOE
npoduIupoBaHHoe 1o (hopMe TpyObl WU Ha OCTOHHBIA (PYHIAMEHT - pHC. 2); CTCINCHb YIUIOTHEHUS
TPYHTOB 3aChIIKM (HOpMalibHAasl, TOBBINICHHAS WM IUIOTHAs, JOCTUracMas HaMbIBOM); TIyOHHA
3aJI0KCHHUS, OTpe/IesiieMast BRICOTOM 3aChIIIKU HaJl BEPXOM TPyOOIPOBO/IA.

W

RS T AR

ol A
Puc. 1. Yknanka tpyO B y3Ky10 npopesb
1 - monOMBKa U3 MECYaHOTO MIIM CYTJIMHUCTOTO IPYHTa

Puc. 2. Cioco0s! onupanus TpyOOIPOBOIOB

4 - Ha TIOCKOE TPYHTOBOE OCHOBaHHE; O - HA TPyHTOBOE CIPOMUIMPOBAHHOE OCHOBAHHE C YTIIOM
oxBara 2 d ; B - Ha OETOHHBIN QyHIAMEHT

[Ipu 3aceinke TpyOONpOBOAA JOJKHO TPOU3BOJUTHLCS IOCIOHHOE YIUIOTHEHHE C O0ecreyeHneM
ko dunnenta ymiaotHeHns He meHee 0,85 - mpu HOpMabHOI cTenenn yioTHeHns U He MeHee 0,93 -
MIPY TIOBBIIIIEHHOH CTETICHN YIUIOTHEHHUS TPYHTOB 3aCHITTKH.

Hauboiee BrICOKAs CTETIEHB YIUIOTHEHUS TPYHTA JOCTHTACTCS THAPOHAMBIBOM.

Jus obecnieueHust pacdeTHOH pabOTHI TPyOBI YINIOTHEHHWE TPYHTa IOJDKHO IPOM3BOIWTHCSA Ha
BBICOTY HE MeHee, 4eM Ha 20 cM BBIIe TPYOHI.

I'pyHTBI 3achIIKM TPYOONPOBOJA IO CTEHNEHH MX BO3JICHCTBHS Ha HANpsHKEHHOE COCTOSHHE TpYO
MnoJApa3acIsAr0OTCA Ha YCJIOBHBIC I'PYIIIbI B COOTBETCTBUU C Tabm. 1.

Tabnuna 1
VY ciioBHBIE IPYyMIIEL I'pynt
I's- ITecku (kpome MbUIEBATHIX)
I'3-11 Iecku mbITeBaTHIe
I'3-111 Cyrmecu, CyTJIMHKH
I3-1V I 'miab




HOPMATHBHBIE 1 PACYETHBIE HAI'PY3KHM OT JABJIEHUA I'PYHTA A
I'PYHTOBOU BO/IbI

Cxema Harpysok, IefiCTBYIOIIMX Ha MOJ3eMHBIE TPYOOIIPOBO/IbI, IPUBEICHA Ha pUC. 3 1 4.
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Puc. 3. Cxema Harpy3ok Ha TpyOOIIPOBOJ OT AAaBJICHUS TPYHTA M HATPY30K, IEePEIaloINXCs yepes
TPYHT

wn

Puc. 4. Cxema Harpy3ok Ha TpyOOIIPOBOA OT HaBIICHHS TPYHTOBOW BOJBI

PaBHOzeliCTBYIOIIAasT HOPMATUBHON BEPTUKAIBHOW HATrpy3KH Ha €OUHHUILY IUIMHBI TPYOOIIpOBO/AA OT
nasnenus rpynta G,,, kH/m, onpeensercs 1o Gopmysiam:

NIPY YKIIQJIKE B TpaHIIee

qn:ynhbal \P, (1)
TIPH YKJIaJKe B HACBIINA

Gyp=v, 10, 05; 2
TIPH YKJIaJKe B IPOPE3H

Gy =vn Ny ag, @)

Ecnu npu yknanke tpyO B Tpaniiee u pacuere no ¢opmyne (1), nponsseneHue b a1 'V oxamercs

OombIie, YeM IPOU3BEICHUE de Qo B dopmyne (2), onpeneiacHHbIE IS OJHUX W TeX e TPYHTOB
OCHOBaHHUS ¥ crmocoba omupaHusi TpyOompoBoaa, To Bmecto (Gopmyisl (1) cieayeT Mmoab30BaTHCS
bopmynoii (2).

T'ne h. ITyOWHA 3aJI0KeHHS 10 Bepxa TpyOomnpoBoaa, M; 0’3 - HAPY>KHBIA THaMeTp TpyOOompoBoIa,

3
M; Y 57 - HOpMaTUBHOE 3HAYCHHUE YIEIBHOTO Beca TPYHTA 3aChINKH, IPUHUMaeMoe 1o Tadi. 2, kH/m ™.
Tabuma 2
VYcnosnas Hopmarusnas | HopmarusHblii | HopmaruBHbIN Momyib qedopmanuy rpyHTOB

rpymmna IUIOTHOCTB yZAEeIbHBIHN Bec E MIla, TPH CTETICHH YIIOTHEHHS
TPYHTOB




3aCBINKH rpynTos Py, | rpywtos, ¥, HOpMaJbHOW | TIOBBIIIICHHOHN | IJIOTHOH (ITpH
3 3 HaMBIBE)
/M kH/m
I's- 1,7 16,7 7 14 21,5
I's-1l 1,7 16,7 3,9 7.4 9,8
'3-1ll 1,8 17,7 2,2 4,4 -
I3-1V 1,9 18,6 1,2 2,4 -

b - IIMpUHA TPAHIIEH HA ypoOBHE Bepxa TpybompoBoaa, M; Ol - k03(GUIUEHT, 3aBUCAIMHA OT
OTHOLICHUS /7/ by wor BU/Ia TPYHTA 3aCBINKH, MPUHUMAaEMbIi 1o Tal. 3; bm - IIMpHHA TPaHIIEH Ha

YPOBHE CEpEIMHBI PACCTOSIHUSI MEXKIY IMOBEPXHOCTHIO 3€MJIM W BEpXOoM TpyOoIpoBozaa, M; l?b -

mupuHa npopesu, M; V' - koodpuument, yuurtsiBarommii pasrpys3Ky TpyObl TPyHTOM, HAXOIAIIMMCS B
nma3yxax MeXAy CTeHKaMH TPaHIIeH U TPyOOIIpOBOIOM, OTIpEIeIsieMbIi T0 popmyite (4), mpudeM, eciu

koapduiuent W oxaxercs MeHbIIE BETUUUHBI 0’,9/ b , To B popmyte (2) npuHuMaeTcs Y= de/ b

1
Y = , 4)
B b-d
1+2— - €
B kd,
OLZ - KOS(I)(i)I/IHI/IGHT, SaBI/ICﬂHlI/Iﬁ OT BHJAa TIpyHTa OCHOBaHHUA W OT crocoba OIrpaHus

TpyOOIIPOBOIA, OTIPEIEIIEMBIIA:
JUTSL KECTKUX TPYO (KpoMe CTaJbHBIX, HOJHATHICHOBBIX M APYTHUX TMOKHX TPyO) MPH OTHOIICHUH

h/ 0p225 _ 1o racn. 4, mpu 0,5 < /7/ d, <25 B popmyne (2), BMecto Oip mopcraBiseres

BenmmunHa 21, onpemensiemas o dopmyiie (5), npudem, Benmmuuaa Olo | Bxomsimas B 3Ty Ghopmyiy,
oTpeIeIIIeTCs 1o TaoI. 4.

2
0ty =1,04] o, — 0,04 —(a, —1)(%) . 5)

TIpu /7/ d, < 0,5 koopduuuent 021 npuHUMAaeM paBHBIM 1;

nns ru6kux Tpy6 kodddurment %2 ompenensercs mo dpopmyse (6), IpEUYEM, €CIIM OKAKETCA, UTO
B, < B, 10 B popmyne (2) npunumaercs 0y = 1

_dBe8)

*2= 5B, +2B)’

(X’?) - KOS(l)(I)PIIII/ICHT, HpI/IHI/IMaeMHﬁ B 3aBUCUMOCTH OT BCJIMYHMHBI OTHOIICHMSA /b/d , Tac /b -

BEJIMYMHA 3arIyOJIeHUs B TIpope3b Bepxa Tpybomnposoaa (cM. puc. 1).

Iy/dp ...0 01 03 05 07 1
ag...1 083 0,71 0,63 0,57 0,52

B=0125F - TapaMeTp, XapakTEePU3YIOIIUN KeCTKOCTh TpyHTa 3achinku, Mlla; B t - mapamerp,
XapaKTePU3YIOIINH KECTKOCTh TpyOonporoaa, MIla, onpenensemslii o popmyiie

3
2F t
B=—Fa | — |, 7
t 10_\/2[de (7

e E - MOAY/bh AedopMallii TPYHTA 3aChIIKH, MPUHAMaeMbIi 1o Tabn. 2, Mlla; E, -MOJyJTh



nedopmarmu, MIIa; V - xo3dounuent ITyaccoHa MaTepuana TpyOONpoBOa; ! - romumua crenku
TpyOOTIIpOBOIA, M; dm - CpeAHUH IWaMETp IMOMEPEYHOr0 CEYCHUS TPYOOIPOBOAA, M; k 0’9 - 4acTh
BEPTHKAJIBHOTO HAPYKHOTO THaMeTpa TpyOOIIpOBOAa, HAXOISIIEr0Cs BBIIIE MIIOCKOCTH OCHOBAHUSI, M.

Tabnuna 3
h/ bm KosdppuuuenT Olf B 3aBUCUMOCTH OT ITPYHTOB 3aCBUIKH
I'3- I'3-11, I'3-111 I's-1IV
0 1 1 1
0,1 0,981 0,984 0,986
0,2 0,962 0,868 0,974
0,3 0,944 0,952 0,961
0,4 0,928 0,937 0,948
0,5 0,91 0,923 0,936
0,6 0,896 0,91 0,925
0,7 0,881 0,896 0,913
0,8 0,867 0,883 0,902
0,9 0,852 0,872 0,891
1 0,839 0,862 0,882
11 0,826 0,849 0,873
1,2 0,816 0,84 0,865
1,3 0,806 0,831 0,857
1,4 0,796 0,823 0,849
15 0,787 0,816 0,842
1,6 0,778 0,809 0,835
1,7 0,765 0,79 0,815
1,8 0,75 0,775 0,8
1,9 0,735 0,765 0,79
2 0,725 0,75 0,78
3 0,63 0,66 0,69
4 0,555 0,585 0,62
5 0,49 0,52 0,56




6 0,435 0,47 0,505
7 0,39 0,425 0,46
8 0,35 0,385 0,425
9 0,315 0,35 0,39
10 0,29 0,32 0,35
15 0,195 0,22 0,255

Pacuernsie BEPTUKAJIIBHBIE HArpy3Kd OT HaBJICHUS TPYHTA TMOIYYAIOTCSI IIYTEM YMHOXCHUA

HOPMATHBHBIX Ha K03(hHIMEeHT HanexHOCTH 10 Harpyske Y £ = 1,15,

. . . 3 o
PaBHO,Z[eI/ICTByIOH.IaSI HOPMAaTWBHOU TOPU3OHTAJIBHOW HArpy3Ku G/]ﬂ’ kH/Mm , 110 BCEU BBICOTC

TpyOOIIpoBOAa OT GOKOBOT'O JaBJIECHUS IPYHTA C KayKI0H CTOPOHBI ONpeesieTcs o Gopmynam:
IPH YKJIAJIKE B TPaHILEe

Gipn=vp Mo 04 ; (8)

TIPH YKIIaJKe B HACKIIH
d
Gonn = Yn(h + ;Jdekz , )

rae 7\41, 7b2 - KO3 PUIUEHTHI, IPUHUMAaEMBbIE 110 TaluI. 5.
[pu ykinaake Tpy6onpoBoia B pope3u O0KOBOE JaBJICHUE I'PYHTA HE YUUTHIBACTCSI.
PacueTHble TOPU3OHTAJbHBIE HAarpy3KH OT JaBJIEHUsS TPYHTa IOJYYalOTCS IMYTEM YMHOXEHUs

HOPMATHBHBIX HAarPy30K Ha KO3()(DHUIIHEHT HaIeKHOCTH IO Harpyske Y f = 09,

Tabnuua 4
Kosddunment Oy npu OTHOIICHUH /7/ de >25u YKJIaKe
I'pyHTBI OCHOBaHUS .
TpyO Ha HEHAPYIIEHHBIH TPYHT C
[JIOCKUM npoQUIUPOBAHHBIM C YITIOM | OITUpAHUEM Ha
OCHOBaHUEM oxBaTa OCTOHHBIN
¢dbyHIaMEeHT ¢
o o o
75 90 120 20 =120°
CKaJbHEIE, TJIMHUCTBIE (oueHb 1,6 1,6 1,6 1,6 1,6
MIPOYHBIE)
Ileckm  rpaBenucThIC,  KpPYIHBIC, 1,4 1,43 1,45 1,47 1,5
CpemHeW KPYHHOCTH M MEJKHE
ILUIOTHBIE. T'nunucTeie TPYHTBI
MPOYHbIE
Ilecku  rpaBenucThie,  KpyIHbBIE, 1,25 1,28 1,3 1,35 1,4
CpemHEeW KPYHNHOCTH M MEJKHE
cpemHei IJIOTHOCTH. Ilecku
MBUIEBATLIE  IUIOTHBIE, TJIMHUCTEIE
TPYHTBI CPEHEH UIOTHOCTH
Ilecku  rpaBedawcTBIC,  KPYITHBIC, 1,1 1,15 1,2 1,25 1,3
CpemHeW KPYHHOCTH M MEJKHE




poixibie. [lecku mpuieBaThie cpeaHen
IUIOTHOCTH;  TJUHHUCTBIE  TPYHTHI
criabnie

Ilecku mbuIeBaTHIE PBIXJIBIE; TPYHTHI 1 1 1 1,05 11
TEKy4He

Ipumeuanue. Ilpu ycTpoiicTBe MO TPYOOMPOBOJOM CBAWHOrO OCHOBaHuUs npunumaercs 0L = 16
HE3aBUCHMO OT BHJa PYHTA OCHOBAHUSL.

Jlns Bcex TPYHTOB, KpOME TUIMH, NP 3aJ0KEHHH TPYOONPOBOJOB HIDKE MOCTOSHHOTO YPOBHS
TPYHTOBBIX BOJI, CII€ZyeT yIUTHIBATh yMEHBIICHUE yIEIbHOTO BECA TPYHTA, HAXOASIIETOCS HIKE 9TOTO
ypoBHs. Kpome TOro, OTAEIbHO yIUTHIBACTCS IaBICHUE TPYHTOBBIX BOJ Ha TPYOOIIPOBOI.

Tabmuma 5
KoadhpummenTsr 7\.1; KZ; T| NIpU CTENEHU YIIOTHEHHS 3aChIIKH
Yca0BHBIE TPYIIIBI HOpMaJIbHOU MOBLIIIEHHON U IJIOTHOMH ¢
TPYHTOB 3aCBITIKU MOMOIIBIO HAMBIBA
Ipu yknaake Tpyo B
TpaHiee HACBIITH TpaHiee HACBIITH
M n Ay n M n Ay n
I'3-1 0,1 0,95 0,3 0,86 0,3 0,86 0,5 0,78
I's-11, I'3-111 0,05 0,97 0,2 0,9 0,25 0,88 0,4 0,82
I'z-1IV 0 1 0,1 0,95 0,2 0,9 0,3 0,86

3
HopmarnBHOe 3HaueHHE yNEJBFHOTO Beca B3BEUIEHHOTO B Boue TpyHTa Ysyp, KH/M ™, cinemyer
OTIpEeEeNATh 1o hopMyIie

Youm =17/(1+ €), (10)
rae € - Ko3QPUIUCHT MOPUCTOCTH TPYHTA.

HopmaruBHOE J[aBiieHHE TPYHTOBOW BOJbI Ha TpPYyOOIPOBOA YYHMTBHIBAETCS B BHJAE JBYX
cocTaBIstoMuUX (CM. puc. 4):

paBHOMepHOM Harpy3ku Py kH/m 2 , PaBHOM HaNopy Hax TpyOoii, 1 onpenessiercs o popmyie
Pw=98"h,, (11)

HEpaBHOMEPHOI Harpy3Ku 9un , KH/m 2 , KoTopas y JIOTKa TpyObl onpenessiercs 1o Gopmyre
9un=984d,. (12)

PaBHOA€elcTBYIOIAs 3TOI HArpy3KH G,/m, kH/M, HampaBiieHa BepTUKAIHHO BBEPX M OMPEACISCTCS
1o gopmyie

G,,=170d> (13)
rac hW - BBICOTa CTOHGa rpyHTOBOﬁ BOJIbI Hal BEPXOM Tp}/'60HpOBOHa, M.

PacdeTHbIe HArPY3KH OT JAaBJICHUS TPYHTOBON BOJBI IIOIYYAIOTCS IIyTEeM YMHOXEHHS HOPMATHBHBIX

Harpy30K Ha Ko3((HIMEHT HaJeKHOCTH II0 HAarpy3Ke, KOTOPBI MPHHUMAETCS PaBHBIA: ¥ f = 11 .




JUIT paBHOMEPHOW YacTH Harpy3Kd M TpPH pacyeTe Ha BCIUIBITHE JUII HEPaBHOMEPHOW 4YacTH;

'Yf:O,g

- IIpH pacyeTe Ha MPOYHOCTH U IeOPMALIHIO IS HEPaBHOMEPHON JaCTH HATPY3KH.

HOPMATHUBHBLIE U PACYETHBIE HAI'PY3KU OTvBO3ILEI>'ICTBH5[ TPAHCIIOPTHBIX
CPEJCTB U PABHOMEPHO PACIIPEJJEJIEHHOU HATPY3KH HA IIOBEPXHOCTH
3ACBIIIKA

BpemenHble Harpy3ku OT HOJBUXKHBIX TPAHCIOPTHBIX CPEACTB CIIEAYET IPUHUMATD:

JUIsL TpyOOIIPOBOJIOB, MPOKJIAABIBAEMBIX 110/I aBTOMOOWIIBHBIMH JIOPOT'aMH - Harpy3kKy OT KOJIOHH
aBTomoOwreit H-30 mnn xonecHyto Harpy3ky HK-80 (rmo Oonbliemy cuiIOBOMYy BO3AEHCTBHIO Ha
TpyOOIIPOBO/);

JUIL TpyOONPOBOJOB, IPOKIAIbIBAEMBIX B MECTax, IJIe BO3MOXHO HEpETyJIIpHOE JBHIKCHHUC
aBTOMOOWIJIEHOTO TPAHCIIOPTa - HArpy3Ky OT KOJIOHHBI aBToMoOmineit H-18 wmmm oT ryceHmaHOTO
Tparcnopra HI-60 B 3aBUCHMOCTH OT TOTO, Kakasi W3 3THX Harpy3oK BEI3BIBAET OOJbIIEe BO3IEHCTBHE
Ha TpyOOIIPOBOI;

UL TpyOONPOBOMOB Pa3IMYHOIO HAa3HAYCHWs, IPOKIAAbIBAEMBIX B MECTaX, I/ JBIKCHHUE
aBTOMOOWJIBHOTO TpPaHCHOPTAa HEBO3MOXKHO - DPaBHOMEPHO pACHpENENICHHYI0 Harpy3sky c

MHTEHCHUBHOCTBIO 5 KH/M 2 ;

JUIL  TPYOONPOBOJIOB, TIPOKJIAJBIBAEMBIX I0J] JKEJIE3HOJAOPOKHBIMH MYTSIMH - Harpy3kd OT
MOIBWXHOTO cocTaBa K-14 mnm nmpyryio, COOTBETCTBYIONIYIO KJIAcCy MAaHHOW JKEIEe3HOMOPOKHOU
JVHUH.

BennunHy BpeMeHHON Harpys3Kd OT TOJABW)KHBIX TPAHCIIOPTHBIX CPENCTB, UCXOMS M3 KOHKPETHBIX
ycrmoBHH  paboOTBHl  MPOSKTUPYEMOTO TPyOONpOBOJa, TIPH COOTBETCTBYIOIIEM OOOCHOBaHHH,
JOIYCKAaeTCs yBEIMYNBATh NI YMECHBIIAT.

PaBHoAcHiCTBYIOIIME HOPMATUBHOM BEPTUKAJIBHON U TOPU3OHTAIbHONW Harpy30K \/,7 u V/m kH/m,
Ha TpyOOIpPOBOA OT aBTOMOOHMIIBHOTO ¥ T'YCEHHYHOTO TPAHCIIOPTA ONPEACTSIOTCS 10 (hopMyIaM:
Vi=v,depnog; (14)
Vin = Vn de 22, (15)
rae W - AMHaMUYecKUi Kod3((UIUEHT IOJBIXHOU HArpy3KH, 3aBUCAIIUN OT BBICOTHI h 3aceimku

BMCCTE C IMOKPBLITUEM
hom.. 0,5 0,6 0,7 0,8 0,9 >1

W .. 1,17 1,14 11 1,07 1,04 1

Vﬂ - HOpMAaTUBHOC PABHOMCPHO PACIPCACIICHHOC AAaBJICHUEC OT aBTOMOOHJIBHOTO H TYCEHUYHOT'O

2 N
TpaHcmopta, KH/M =, mpuHUMaemMoe 1o Tabja. 6 B 3aBUCHUMOCTH OT TPHUBEIEHHOW TITyOWHBI 3aJI05KEHUS
TpyOOIIPOBOA, KOTOPAs OIpeesieTcs mo hopmyIe

E
Nreg =h+hgyp| 3 ;‘p -1, (16)

e hs,up - TONIIMHA CJOA TIOKPBITHSA, M; Esup - MOIynb AehopMaIii MOKPHITHS (JOPOXKHOM

OHC)KZ[LI), OHpe,HCHﬂeMLIﬁ B 3aBUCUMOCTH OT €ro KOHCTPYKIIUHU, MaTCpUaa MOKPbITH, MIlIa.
Pacuernnie Harpys3kKy moJiy4aroTcd ImyTeéM YMHOKCHUSA HOPMATUBHBLIX HArpy30K Ha KO3(1)(1)I/IIII/I€HTLI

HAaACKHOCTHU II0 HArpy3kKe, MNPUHUMAE€MbIE PaBHBIMH: yf :112 - 1 BEPTHUKAJIBHOTO HOAaBJICHHUSA

narpysok H-30, H-18 u H-10; Y r = 1. IUTsL BepTUKaITbHOTO AaBiieHus Harpy3ok HK-80 m HI'-60 u
TOPH30HTAIBLHOTO AaBJICHHS BCEX HArPY30K.
PaBHOA€EHCTBYIOIIME HOPMATUBHBIX BEPTUKAIbHOW M FOPU30HTAILHON Harpy3ok \/,7 u V/m, kH/Mm,

OT TIMOABUIKHOI'O  JKCJIC3HOAOPOKHOTO COCTaBa Ha prGOHpOBOHH, MpoKJIaAbIBaACMbIC  MOJ
JKCJIC3HOAOPOIKHBIMU ITYTAMU, OMPCACIIAIOTCA 11O (l)opMynaM:

V,=v,dsnay; (17)



Vin=Vn Ge i Xy, (18)

2
rac Vn - HOPMATUBHOC PAaBHOMCPHOC PACIPEACICHHOC NaBJICHHUC, kH/m , OIpeaciaeMoc Ijid

Harpy3ku K-14 - o Ta6u. 7.
1 moJTydeHnsl pacyeTHBIX HArpy30K HOPMATHBHBIC HArpy3KH yMHOXAIOTCS Ha KodGduuueHt

HAJACKHOCTU TII0 HaArpy3Ke: Yf :1!3 - Il BCPTUKAJIBHOI'O  JaBJICHUSA, Y f :112 - i
TOPHU3OHTAJIBHOI'O TaBJICHUS.

PaBHO,HeI/ICTByIOHII/Ie HOPMATUBHBIX BCPTUKAJIBLHOU U T'OPU3OHTAJILHOU HArpys3oK ‘/5/7 n Va/m'

N 2
kH/M, Ha TpyGOIpPOBO/IbI OT PABHOMEPHO PACIIPEIEIEHHOM HAIPY3KH MHTEHCHBHOCTBIO, ¥ an, kH/M
OTIPENIENIAIOTCS IO (POPMYIIaM:

Vin = Van e 0y; (19)
Vatn = Van do)y. (20)
JIasi ToTydeHHsT PACYETHBIX HArPY30K HOPMATHBHBIC HATPY3KH YMHOXKAIOTCS Ha KOA(GHUIMEHT

HAJeKHOCTH 1O Harpyske: Y f =14 - s BEPTUKAILHOTO JaBJieHus; | f =1 . JUIst

TOPHU3OHTAJIBHOI'O AaBJICHUA.

Tabmuma 6
Mreq HopMaTHBHOE PABHOMEPHO pacipesieneHHoe aapnerne V), kH/m 2, npu g, m
M
01 03 | 05 | 0,7 0,9 1,1 >13
Konecras marpyska HK-80

0,5 136 128,7 122,8 116,6 110,5 104,9 101

0,75 106,7 101,9 97,4 93,8 90 87,9 85,1

1 79,8 75,9 73,3 71,1 69,2 68,5 68,1

1,25 56,4 55,2 54,3 53,1 52 51,6 51,4

15 35,4 35,3 35,2 351 35 34,9 34,8

1,75 309 30,9 30,8 30,7 30,6 30,5 30,4

2 26,5 26,5 26,4 26,4 26,3 26,2 26,1

2,25 24

2,5 22,5

2,75 21

3 19,6

3,25 18,3

3,5 17,1

3,75 15,8

4 147




4,25
45

4,75

5,25
5,5

5,75

6,25
6,5

6,75

7,25
7,5

7,75

0,6

0,75

1,25
15

1,75

2,25

2,5

2,75

3,25

59,8
44,1

35,3

59,8
44,1

35,3

13,7
12,7
11,9
11,1
10,3

9,61

8,43
7,84
7,35
6,86
6,37
6,08
5,59
5,29

51

I'ycenvanas Harpyska HI'-60

58,8
43,3

34,8

56,9
42,7

34,5

54,9
41,7

34,4

52
40,9

34,3

49
40,2

34,3

29,8
25,4
217
18,7
17,6
16,5
15,5
14,5

13,7




3,5 12,9

3,75 12,2
4 11,4
4,25 10,4
45 9,81
475 9,12
5 8,43
5,25 7,45
55 7,16
5,75 6,67
6 6,18
6.5 5,39
7 471
75 431

AstomobmapHas Harpyska H-30

0,5 1111 1111 102,7 92,9 82,9 76,8 70,3
0,75 56,4 56,4 53,1 49,8 46,2 42,5 39,2
1 29,9 29,9 29,2 28,2 27,2 25,9 24,5
125 215 215 21,3 20,4 20 19,4 19,2
1,5 16,3 16,3 16,1 15,9 15,9 15,9 15,9
1,75 14,5 145 14,4 14,3 141 14 13,8
2 13 13 12,8 12,6 12,6 12,4 12,2
2,25 11,8 11,8 11,6 11,5 11,3 111 10,9
2,5 10,5 10,5 10,4 10,2 10,1 9,9 9,71
3 8,53 8,53 8,43 8,34 8,24 8,14 8,04
3,5 6,86

4 5,59

4,25 5,1

4,5 4,71

4,75 4,31




5 4,02

5,25 3,73
55 3,43
6 2,94
6,5 2,55
7 2,16
7,5 1,96

AstomobmapHas Harpyska H-18

05 1111 1111 102 92,9 83,2 75,9 69,1
075 51,9 519 482 456 42,9 40 38

1 281 281 272 256 245 23 216
125 183 183 178 173 16,8 16,3 15,8
15 134 134 133 131 12,9 12,8 12,7
175 105 105 104 103 10,2 10,1 10,1
2 8,43

2,25 7.65

2,5 6,86

2,75 6,18

3 5,49

3,25 48

35 4,22

3,75 3,63

4 3,04

4,25 265

45 2,45

475 2,26

5 2,06

5,25 1,86

55 1,77




5,75

6,25
6,5

6,75

7,25

7,5

1,67

1,57
1,47
1,37
1,27
1,27
1,18

1,08

hou Jns marpysku K-14 Vg,
kH/™m 2
1 74,3
1,25 69,6
15 65,5
1,75 61,8
2 58,4
2,25 55,5
2,5 53
2,75 50,4
3 48,2
3,25 46,1
3,5 443
3,75 42,4
4 41
4,25 39,6
4,5 38,2
4,75 36,9
5 35,7

Tabuuua 7




5,25 34,5
5,5 33,7
5,75 32,7

6 31,6
6,25 30,8
6,5 30
6,75 29

HOPMATHUBHBIE U PACYETHBIE HAI'PY3KU OT COBCTBEHHOI'O BECATPYB U
BECA TPAHCIIOPTUPYEMOM XHUJIKOCTHU

PaBHOzelCTBYIOIAs HOPMATUBHOM BEPTUKAJIBHON HArpy3ku Gm , kH/M, oT cobcTBEeHHOTO Beca
TpyOompoBoaa onpeaenseTcs 1o Gpopmyse

G =Y mn f(di+ de)/z’ (1)
rie T =314, d}; d,; t - cootrercTBeHHO BHYTpEHHMIT M HAPYKHBIH AMAMETPH TPYGOIPOBOAA
TOJIIMHA CTEHKH, M; [ /mn - HOPMAaTMBHOE 3HAYEHME YJEJIBHOrO BECa MaTepuana TpyOonpoBoja,

3
kH/™m ™.
Jnsi monmydeHusl pacdeTHON HArpy3kd HOPMATHMBHAs HArpy3ka YMHOXKAeTcsi Ha KOA(QQHIUEHT

HAJIEKHOCTHU N0 Harpyske | f = 11,
PaBHOzelicTByIOIIasE ~HOPMATUBHONM  BEPTUKAIBHOW  Harpysku VWH, kH/mM, or Beca

TPAHCHOPTUPYEMOH KUAKOCTH OIpeaessieTcs o GopmyIie

T 2
Vin =~ Ywn di" (22)
4
3
rae Y wn - HOpMaTHBHOE 3HAYEHHUE YIEIbHOTO Beca KUIKOCTH, IPUHUMAaeMoe paBHbIM, KH/M ~ : mmst
pecHOU BOJBI - 9,8; it Mopckoii Bonel - 10,1; s ctounoit xkunkoctu- 10,4; mis mynsmel - 14,7.

OIIOPHBIE PEAKIIMN U SKBHUBAJIEHTHBIE IIPUBEJIEHHBIE HATPY3KU

Hanpasienne omopHBIX peakmuii TpyOOmpoBojAa, YKIAAbIBAEMOTO HA TPYHTOBOE OCHOBAaHHE,
NPUHUMAETCS BEPTHUKAJBbHBIM, a paclpelefieHne - paBHOMEPHBIM II0 BCEH IIMPHHE OMOPHOM
TIOBEPXHOCTH, OTIPEIEIIEMO YTIIOM 0XBaTa TpyOOIpoBoIa.

HopMmaTBHasT MHTEHCHBHOCTH ONOPHOW pPEAaKIUU OCHOBaHMs TPYOOIPOBOAA ONPEHCIICTCS IO

¢dopmyne

2.(Gn +Vn)

23
desina )

g¢ =

(ITpu yknagke TpyOOIpoBoOa Ha INIOCKOE TPYHTOBOE OCHOBAHHME IPUHUMAETCS 2a. = 30° ).

Hanpasnenne OMOpHBIX peakuuil TpyOONpoBOJa, YKIAABIBAEMOTO Ha OCTOHHBIN (yHAAMEHT,
NPUHAMAETCS] HOPMAJIBHBIM K TOBEPXHOCTH TPYOONPOBO/A, a pacipeeieHIe - paBHOMEPHBIM IO BCEH
MOBEPXHOCTH KaCaHUsL.

Pacuet Tpy6OnpoBOIOB ClIeAyET BECTH MO MPUBEICHHBIM Harpy3KkaMm, OIpPEAEIIeMbIM 10 (hopMyIe

Freg = 2 (G+ VB, (24)

rae  Freq: Z(G + V) - pacyeTHas IpUBEJCHHAs BHEIUHSS Harpy3ka W COOTBETCTBEHHO
paBHOJICHCTBYIOIIAST PAacUCTHOW BEPTHKAIBLHOW HArpy3KH, OIPEAEICHHAas JJIsl BCEX YYMTHIBAEMbIX B
pacuere BunOB Harpysku, KH/mM; [ - xoapduument npusesenus, cM. tabn. 8; 1 - koodduumeHt
OOKOBOTO JaBJIEHHs, IPHHUMAEMBIH 110 Ta0I. 5.



[IpuBeneHHas BHEIIHSS HATPYy3Ka - 3TO JMHEIHHbBIE, BEPTUKAIBHBIC HArpy3KH, MPIIIOKEHHBIE BIIOJHb
BEepXHEH M HIDKHEH 00pa3yromux MIIHHAPA TPYObl TI0 HAIPABIICHUIO K €€ OCH W YKBHBAJICHTHBIE 110
MaKCUMaJIbHOMY U3TH0aI0eMy MOMEHTY ACHCTBUIO (PAKTHUECKIX HArPy30K.

Tabmuma 8

Crioco6 ykimagku Tpyo

Koa¢durment npusenenus 3 mus

Harpy30K OT

JaBJICHUS I'PYHTA
1 BPECMCHHBIX

COOCTBEHHOI'O Beca
TpyOOTpoBOIa U

IIPUMEP PACYETA

1. UcxopmHBI€ YCIOBUA

Harpy3oK TPaHCIIOPTUPYEMOTO
MPOJIyKTa
Ha miockoe rpyHTOBOE OCHOBaHHWE C IMOJIOMBKOW 3aCHIITKH 0,75 0,60
IOJT KPYTJIIBIe TPYOBI
Ha rpyHTOBOE CHpOGHIHPOBAHHOE OCHOBAHHE C YIJIOM
oxBara TpyOBbI:
20, = 75° 0,55 0,37
20, = 90° 0,50 0,32
20, = 120° 0,45 0,25
Ha »xene300eTOHHBIN (yHIAMEHT C yIJIOM OXBara TPYOBI 0,35 0,20
20, =120°
MMPUJIOXXEHUE 4

BLI6paTL MapkKy, Irpyniy U KaTeropuro CTaju U ONPEACIUTb TOJIUHY CTCHKU CTAJIbHOT'O BOJAOBOAA

d 900 mm (de:O,92 M) AUl CJIICAYIOUIMX YCJIOBUI CTPOWTEIBbCTBA M OKCIUTyaTalMHM: PAcCUETHOE

BHyTpeHHee naBnenue - P = 2,5 Mlla; rrybuna 3anoxeHus (1o Bepxa Tpyo) - h=3 M; TI0 CTETICHH
OTBETCTBEHHOCTH BOJIOBOJI OTHOCUTCS K | Kilaccy; IpoKiazika B TpaHuiee ¢ oTkocamu 1:1,5 ¢ mmpunoit
mo 1ay 1,4 M, Ha TUIOCKOM TPYHTOBOM OCHOBAaHHH C HOPMAaJbHOHN CTENEHBIO YIUIOTHEHHS TPYHTOB
3aCHINKH; TPYHTHI - MIECKU TpaBeNucThie cpenHei kpynHoctH (I'3-1) ¢ HopMaTHBHBIM yAEIBHBIM BECOM

Yn= 16,7 xH/m 3 U MoayJieM JiepopMaruu E=7 MIla; pacueTHast TpaHciopTHast Harpy3ka - HI'-
60; pacdeTHas TemMIepaTypa Hapy>KHOTO BO3/lyXa B pailoHe CTpOUTENLCTBA - MuHYC 18°C; Ha BoIOBOIE

yCTaHOBJICHA IPOTHBOBAKYyMHAs apMarypa.

2. Pacuer mo popmynam

OmnpeneneHue BHENITHAUX HATPY30K (pacuer mo mpuit. 3)

Pacuernas NpUBCICHHAsA BHCLIHASA HArpy3ka OT HAaBJICHUA TPYHTAa B TpaHIIEC OHNPEACIISACTCI

MEHBIIUM 3HAYCHUEM H3 IBYX (POPMYIL:

F=9¢nhbay¥np,
F=yg,hdomp.

Br16op popmyIel npon3BouM CpaBHEHHEM 3HAYCHUI




b(xllP u de(x,z,
rie

b=14+2-15-0,92 = 416 .
a1 = 0,934 (mo tabi. 3 s h/bm = 3/8’31 = 0’36;
W=%(1+2Bb_d9J;
B kd,
B=0125 £ = 0125-7 = 0875 Ml
k=1;
B =2 E/1-v?)A/d =2.2110* /1-032) £/0,92° =593.10° £

IloacunTeiBaeM 3HAYCHUS Bf u 3atem W JJIA pas3IMYHbIX TOJIIWH CTCHOK!:

st £=10 mm (0,01 m) - B,=0,593 MIla,
=9 mm ©  B,=0,432 MIla,
=8 mm - B,=0,303 MIla,
t=7 mm - B,=0,203 Mlla,
=6 mm (0,006 M) } Bt = 0,128 MIla.
\P[:]_O = 0,088,
¥, =0,02.

1
Tax kax Bce 3Hauenuss V' menbmre de/b: 0192/41 6=0,221 npusnmaem ¥ = 0,221, rax
Kak Bt< B,TO 5] =1
OnpenemnsieMm

ba; ¥ =416-0,934-0,221 = 0,86;

o, d,=1-0,92 =0,92.

Tak kak ba1‘P<oc2 de, TO pacdeT BeaeM M0 TepBoH (Gopmyrne, UISI KOTOPOW:

v¢ =115; y, =16,7 MITla; n=0,95 (tabn. 5 ans I's-); B =0,75 (tabn. 8 ms mnockoro
OCHOBAaHUA).
F=115-16,7-3-416-0,934-0,221-0,95- 0,75 = 35,25 kH/m.
PacueTHy10 NpuBeIeHHYIO Harpy3Ky OT BpeMeHHoW Harpy3ku HI'-60 onpenensem no gpopmyie
F=y¢vndepapnp,
rae
v¢ =1 v,, =14,5 kH/m (0 Tabn. 6 mis h =3 m); p=1
F=1.145-0,92-1-1-0,95-0,75 = 9,5 kH/m.



Harpyska ot Beca TpaHCIOPTHPYEMO#t KUAKOCTH

PacquHon HpI/IBelleHHyIO Harpy31<y OT BECa )KUJKOCTU OHpeZ{eJ‘IHeM 10 (’popMyJIe:
F=0,785y,, d?np,

rae

B=0,6
F=0,785-9,8-0,97-0,95-0,6 = 3,55 «H/u.

Harpy3ky oT cOOCTBEHHOr0 Beca CTalIbHBIX TPYO MOXKHO HE yuuTbhiBaTh. CyMMapHas NpHBEICHHA
BHEIITHSS Harpy3Ka (¢ y4eToM KO3 HUIIIEHTOB COYSTAHNU)

Frog =2, F =3525+950-0,9+355-0,95 = 47,15 xH/m.

Omnpefesienne MapKu, TPYIIEL M KATETOPUU CTATH
(o pasz. 2 IocoGms)

Coryacuo 1. 2.2 u tabn. 1 [locobus mpu pacueTHoi Temmepatype no muHyc 20°C npu ToimuHe
cTeHKH He Oosee 10 MM ciieyeT npuMeHsTh TpyOb! n3 noiycnokoiHoit cramu (BCt2nc2, BCt3nc2) n

13 HM3KOJIETUPOBaHHOM cTamu. CTanu rpynnsl B ¢ HOpMUPOBaHHBIMU MEXaHUYECKMMH CBOUCTBAMHM M
XAMHYECKIM COCTAaBOM, Kak yka3aHo B 1I. 2.2. [Tocobwms, kak pa3 ¥ peKOMEHAYIOTCA PEUMYIIIECTBEHHO
JUTs TpyOOTIpOBOOB 1-T0O KiTacca MO CTETIeHN OTBETCTBEHHOCTH.

Tpy6bl u3 cranu rpynnsl B usrorosnsiores kak mo TOCT 8696-74, tak u no TOCT 10706-76.
Kareropuu craneii 2 wim 3 st Tpy6 no 'OCT 8696-74 u 1-4 nnst tpy6 no TOCT 10706-76.
Jisa nansHelmux pacueToB npuHuMaeM cranu BCt3nc2 u 17T°C.

OmnpeneneHue pacieTHBIX CONPOTHUBJICHMI CTajeit
(o pasz. 3 IocoGms)

Tak Kak NPHUHSTHI CTAIM C HOPMHUPYEMBIMA MEXAaHUYECKUMU CBOWCTBAMH, TO BEJIMYHUHY PACUETHOTO
COTIPOTHBIICHHS MaTepHaia TpyO omnpeaemnseM mo popmyie

— R)’”
S K|
Hopwmarususie conpotusnenus ais cranu BCt3mc?2 - Ryn = 245 MIla, q1s HU3KOIETHPOBAHHOI

ctanu tuna 171°C npu TonuHe CTEHOK 10 9 MM - Ryn = 343 MIla.

Pacuernsie conporuBnenus ans cranu BCt3mc2 - Ry= 223 MIla, ana crama tunma 171C -
Ry = 312 MiIla.
Ompenenenue TONMUHH CTeHKHU (10 pa3n. 4 Ilocobus)

PacueT Ha MPOYHOCTH OT BO3ACHCTBUS BHEIIHUX HArPY30K. TOJIIMHA CTEHKH, B MM, OIPEIeIsIeTCs
o opmyie

Freg -de - ¢
0,00105-R, -m’

l=

rie Frq =4715 «xHm; d,=092 m; m=09 (as Il-ro kmacca mno crenenu

OTBETCTBCHHOCTH).
Takum o6pazom



fo | APAS0920 oy 10
0,00105-R, -09 R,

Tax KaK 3HaYeHHEe TOJIIMHBI CTEHKM BXOAHUT KakK B JIEBYIO, TAK M B IIPABYIO ((p) gacTu GOpMYJIB, TO
OIpeJieJieHAE PACYETHOM TONIIMHBI CTEHKH MOYKET OBITh IIPOM3BEJEHO TOJNBKO METOAOM H0A6O0pa.
Heo6xoaumo, 3a1aBasick pasiiIHbIMU 3HaYCHUSIMU [ JUISL OLIpe/eNieHnst (), BBIYHCIISTH 3Ha4YeHHe {j
10 ero coBmanenus ¢ 1.

¢o=(01-B+B;)/(L1-B+B)

(3nauenus B u Bt MOJICYUTAHBI B 1. 2.1).

¢r_1o = (0,1-0,875+0,593)/(11- 0,875+ 0,593) = 0,437;

¢r—g = 0,372;
¢t—g = 0,308;
Q=7 = 0,249;
¢ = 0,198.

Hnst cranu BCt3mce2

4L = 214,11 f— =14,34,/¢ :
1 223

=10 — 4 =14,34,/0,437 = 9,46 < 10,
t=9 t=875<9,
t=8 =795~8.

Y nosneTBopser f1 =8 MM.
Hnst cranu tuna 171C

¢
£ =2141 -2 —121/¢ .
1 312 @

t=7—-14=121,/0,249 =6,03< 7,
[=6—>4=538<6.
Y nosnetsopsier § <6 mm.

Pacuer Ha pedopmamuro OT BO3ACUCTBHS BHEMIHMX Harpy3ok. OmpenenseM MUHUMAIbHO
JIOITyCTUMYIO TOJIIINHY CTEHKH (HE3aBHCHMO OT MapKH CTajH) IO (hopMyIIe

t, =147310- Frpy- &2 g,

t, =1473/10-4715-0,92% - ¢ =10,773o,

npu t=7, t, =10,773/0,249 = 6,77 < 7,



t=6, , =6,28> 6.

Ipu pacuere Ha gedpopmanmio & = 7 mm.
Pacuer Ha BHyTpeHHee IaBJIeHHE IPU OTCYTCTBHH BHEIIHEH HArPY3KH IIPOM3BOIUM IO (hOpMyIe

4 =500—P%
mR,+ p
rie
p =25 Mlla, m=0,9.
Jns ctamu BCT3mc2
t; =500-2,5-0,92/(0,9- 223+ 2,5) = 5,6 wm.
Jnst ctanu tima 171°C
L =4 vm.
TTosyueHHBIC 3HAYCHUS MEHBIIIE, YeM II0 TPEABIIYIUM PacyeTaM.

JIOTOTHUTENBHO TIPOBEpsAeM TPYOy ¢ MUHMMAJIBHOM TONIINHOMN cTeHKH [ = 7 MM Ha yCTOHYMBOCTB
o opmyie

Freq /100d,6 <1,2,/BB;

Freq /1000d 6 = 47,15/1000.0,92:0,75 = 0,069,

12,/B-B; =1,2,/0,203-0,875 = 0,506

VYcioBue yCTONYUBOCTH YAOBICTBOPSACTCS.
OKOHYATENBHO MPUHAMAEM TPYOBI ®920x8 MM u3 cranu BCr3nc2 (mo pacdery Ha TPOYHOCTH)

win 0 920x7 mm 13 cranu tuna 177C (o pacuery Ha neopManuio).
3. Pacuer no TabnunaMm u rpadpukam

Pacyer BHEIIHUX Harpy3ok He mpou3BoauTcs. OmnperneneHne MapoK, TPYII U KaTeropuil ctaineid u
UX PacUeTHBIX COIPOTHBIICHHUI MPOM3BOJIUTCSA TaK K€, KAK W MPHU pacyere 1o (GopMmyliaM ¢ TeM ke

pesynsratom BCr3nc2 ¢ A, = 223 MIla wmn 177C ¢ £, = 312 MIla.

OmnpeneneHye TONIIMH CTEHOK IIPH pacyeTe Ha IIPOYHOCTh, JNePOpMAIHI0 W yCTOHYHUBOCTH IIOX
BO3JICHCTBMEM BHEIIHUX HArPY30K IIPOU3BOANM I10 Tabumnam pasa. 6 ITocobus.

T samanmbix  ycnosuit: 0, =920 mm; rpynr sacemku - I'3-I; 1 kmacc no cremenu
OTBETCTBEHHOCTH; YKJIAjKa TPYO Ha IIOCKOE OCHOBAHHE C HOPMANBHOH CTENEHBIO YIIOTHEHHS

TPYHTOB 3aCHINTKH; COOTHONICHHA Mexay [ Ry; h npunmvaem o Ta6n. 6 ( d, = 920; I's-1).
ITo sroit Tabmuue Haxommm, urto mpu N=3 m: [=8 wmm mis cramm ¢ Ry =223 Mlla (1o

wHTepnonsanuy), [ =7 MM ans cramm ¢ Ry =312 MIIa (310ii ToNMHUHE YIOBIETBOPSIOT TPYOHI C

R

'y = 250 MHa; 9TO IIOKa3bIBACT, YTO HOIL60p MMPOU3BOAUTCS 1O paCUCTy Ha /Je(bopMaumo).

OnpezencHre TOJIMH CTEHOK MMPHM pacyeTe Ha BHYTPEHHES MABJICHHE MPOU3BOAMM IO rpaduky
pasna. 5 [TocoGwus.

Ha rpaduke nposoaum ropuszontans P = 2,5 1o nepeceuenus c npsmoii de =920 u sty TOUKY
CHOCHM BHHM3 Ha IIKaITy Ry, e ¥ onpeessieM (C OKpyrJieHHeM B 00JIbIIYI0 CTOpoHY 10 0,5 MM): 1u1st

cTanu ¢ Ry =223 MIla- t=5,5 MM, s cramu ¢ Ry =312 Mlla- f=4 mm.

Takum oOpa3zoM, 0e3 MpoBeAEHHS pacueTa IOJIyYeHbl Te K€ Pe3yJIbTaThl, YTO U B II. 2 920x8

MM u3 ctaau BCt3nc2 nimm %) 920x7 MM m3 ctanu tina 17I°C.



4. BeiBOIEI

I[J'Iﬂ PacCMOTPEHHOI'0 NpuUMEpa OYEBUIHO, YTO MPUMEHCHUC HH3KOJ’I€I‘HpOBaHHOﬁ CcTalii HC HacT

Oompmoro 3QQexra, MOAITOMY B HIPOEKTE IIeNIeCO00pa3sHO MPHUHSATE TPyOy 920x8 MM u3 cramm
BCr3mnc2.

Pacyersl TOMIIUH CTEHOK MO GopMynaMm u WX MOA00p Mo TabiuiaM U rpadukaM Jaja OJHHAKOBBIC
pe3yipTaThl, TaK KaK B PACCMOTPCHHOM Cllydae 3aJaHHbIC YCIIOBHs (BKJIIOUYas YKIaAKy TpyO B
TPAHIIICIO C OTKOCAMH) COBIAIH C MPUHATHIME IpH pa3padoTke Tadmull (cm. . 1.5 [Tocobus).

Ecmu TpyOompoBoj yKJIaABIBAacTCs B Y3KYHO TPAHIICIH, TO pacyeT MO TaOIWUIlaM MOXET JaTh
3aBBINICHHBIC PE3YIbTAThL. B 3TOM ciydae o0s3aTelieH HHANBH YA bHBIN pacyeT mo GopMyaam.

5. Pacuer mo ¢popMynam s y3koit TpaHIIeH

Pacuer mo opmynam 1 HCXOJHBIX YCIOBHH, OTOBOPEHHBIX B II. 1, 33 MCKIIFOUCHHEM MPOKIIAIKH B
TpaHIIee C KpeIUIeHUAMH (C BePTHKAILHBIMU CTEHKAMH) MHUPUHOH 0 = bm =2 m

PacueT npon3BoauM ¢ UCTIOIB30BaHUEM PE3YIIHTATOB TIO 1I. 2.
Harpyska oT gaBieHus rpyHTa

st BBIOOpa pacueTHON (GOpMyJIbl CpaBHUBAEM IPOU3BENICHHUS:
bo, W ud,ay,

rac

b=2 u; oy = 0,787 s h/bm 2221,5 uI'3-l,

\Pl-:lo = 0,224

Taxk xak

W10 < ds/b=0,92/2 = 0,46,

asnavenns V' g £ <10 mm mensme Wy_qq, npunuvaem
V¥ =0,46

boy ¥ =2-0,787-0,46 = 0,724,

a, d,=1-0,92 > bay o.

Pacuer Benem o popmyiie

F=vsy,h(ba,¥)np=1,15-16,7-3-0,724-0,95-0,75 = 29,72 xH/u.
Harpysku ot HI-60 u Beca TpancnopTupyeMoit suakoctd npunumaem 1o m. 2 F = 9,50 kH/m,

F = 3,55 xH/m.
CyMmMapHas NpUBEIeHHAs BHENIHAS HATPYy3Ka (C y4eToM Kod((HUIIMEHTOB COUETaHNUs)
Freg =29,72+9,50-0,95+3,55-0,9 = 41,6 xH/m.
Br160p MapKu, TPYIIIBI X KATETOPUH CTAIM U MX PACUETHBIX CONPOTUBJIEHUH Mpou3BeeH B I1. 2.

Jlns pacyeta mprHAMaeM ctanb BCT3mc2 npu Ry = 223 Mlla.

Omnpepenenne TONNIUHEI CTEHKH

Pacuer Ha MPOYHOCTDb OT BO3H€I7[CTBPIH BHCIIHUX HArpy30K:



li: F/’ed'de'q) :13,5 (P;
0,00105- R),- m

t=8— 4 =135,/0,308 = 7,46 <8,
I1=7—>4=674<17,

t=6—>4=59~6.

Y nosnersopsier § = 6 Mm.
Pacuer Ha nedopmaniio OT BO3IEHCTBHS BHEITHUX HArPy30K:

t, =147310- Fpy- 0 - @ =10,613p,

t=7—>1t,=10,613/0,249 = 6,68 < 7,

1=6—>16=618>6.

Ynosnersopsier ly = 1 mm.

Pacuer Ha BHyTpeHHee [aBJEHHE JaeT MEHBIIYIO TOJIIUHY CTEHKHU, a YCJIOBUE YCTONYHMBOCTH
3aBEJIOMO YIOBJICTBOPsiCTCS (CM. T1. 2).

Jt 3agaHHBIX YCIIOBMHA NpPHHUMaeM TpyOy @920x7 mm w3 cramm BCr3mc2 (mo pacuery Ha
JepopManuio).

6. BeiBop

VYknanka TpyO B y3KOH TpaHIee MPHUBENIa K CHIDKCHUIO TOJINUHBI CTEHKH Ha | MM, 4TO Jaer
SKOHOMMUIO cTanu 22,4 T Ha 1 kM TpyOompoBoa.

COJIEP>KAHUE

1. OBIIJUE IIOJIOXKEHHA

Puc. 1. Criocobsr onmrpanna T pybd Ha OCHOBAHHE

2. PEKOMEH/JAL[HH I10 BbIFOPY MAPOK, I'PYIIIT H KATETOPHH CTAJIEH TPYE

3. IPOYHOCTHBIE XAPAKTEPHCTHKH CTAIEH H TPYF

4. PACYET TPYb HA IIPOYHOCTb, JEDQOPMAILIHIO H YCTOHYHBOCTb

5. TPA®UKH BbIbOPA TOJILI[HHbI CTEHKH TPYb 110 PACYETHOMY BHYTPEHHEMY
HABJIEHHIO

Prc. 2. I'pagukn Bs100pa T OMIIHHBI CT eHKH T pYO B 3aBHCHMOCT H OT pacdeT HOTO BHYT PEHHETO
AaBICHAA H pacieT HOTO CONpOT HRICHHA CT aJH AW T pyOonpoBoAoB 1-ro Kimacca 1o CT CIeHH
OT BET CT BEHHOCT H

Prc. 3. I pagukr Bs1OOpa T OMIHABI CT €HKH T pYO B 3aBHCHMOCT H OT pPAaCHeT HOTO BHYT PEHHETO
JAABICHHA H pacieT HOTO CONpOT HBICHAA CT aJH /W T PYyOOIPOBOAOB 2-I'0 KJIacca 110 CT CICHH
OT BET CT BEHHOCT H

Pruc. 4. I'pagukn Bs160pa T OMMIHHBI CT eHKH T pYO B 3aBHCHMOCT H OT pacdeT HOTO BHYT PEHHETO
AAaBJICHHA H pacyeT HOTO CONpPOT HBICHHUA CT aJH /I T PYOOIpOBOAOB 3-I0 KIacca Mo CT CIIeHH
OT BET CT BEHHOCT H

6. TABJIHIIBI JJOITYCTUMBIX I JIYBEHH 3ATTOXKEHHA TPYE B 3ABHCHMOCTH OT YCJIOBHH
YKITAZIKH

Iprnox eane 1. COPTAMEHT CTA/IBHBIX CBAPHBIX TPYB, PEKOMEH/[YEMbIX /LA



TPYBOITPOBO/IOB BO/JOCHAB>KEHHA H KAHAJIUZALITHH

prmox eane 2. CTA/IBHBIE CBAPHBIE TPYBbI, BBIITYCKAEMBIE 110 HOMEHKJIATYPHOMY
KATAJIOT'Y ITPOJIYKITHHA MUHYEPMETA CCCP, PEKOMEH/IYEMBIE JUIA
TPYBOITPOBO/]OB BO/JOCHABXKEHHA H KAHA/IUZALTHH

[prnosx erne 3. OIIPE/IEJIEHHE HAI'PY30K HA ITIO/[3EMHBIE TPYBOIIPOBO/IbI

Puc. 1. Yrmagka T pyo B y3KYIO IPOPE3b

Puc. 2. Crroco0rr omwpaHHS T pyOOIpOBOIOB

Prc. 3. Cxema Harpy3ok Ha T pyoonpoBoJ OT JaBIeHAS IPYHT & H HATPY30K, MEPEAAIOIAXCA 9epe3
IpYHT

Prc. 4. Cxema HATpY30K HA T pyOOIPOBOJ OT JAaBICHHA TPYHT OBOH BOJEI

HOPMATHBHBIE H PACYETHBIE HAI'PY3KH OT BO3JJEHCTBHA TPAHCITOP THBIX
CPEJICTB H PABHOMEPHO PACIIPE/JEJIEHHOH HAI'PY3KH HA ITOBEPXHOCTH 3ACHIITKH
HOPMATHUBHBIE H PACYETHBIE HAI'PY3KU OT COPCTBEHHOI O BECA TPYF H BECA
TPAHCITOP THP YEMOH JXHKOCTH

lprnox erne 4. IPUMEP PACYETA



