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OedopmauinHa mopens. MNepepi3 cTepxHA




OedopmauiiHa mogenb. EnemeHTy
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Oedopmauinta mogens. [liarpamun aecpopmyBaHHA maTepianis
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NedopmauinHa mopenb. PiBHSIHHA piBHOBaru
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ECIPI: Tpy6obeToH

rﬁ; Mpoeepka TpyGoBETOHHBIX ceY u
—BeToH —Harpyska
HopraTvis | 1BH B.2.6-98:2009 - N |50
T
knace  [c0/25 x| wb2 |1

My, ™M IGU
Awarpamma IﬂsyngHeﬁHan LI
D BRakHocTE, % IGU Mz, TH |~'-:"‘:I

—CTans

Tpyfa IBCT3K.r| v| D, MM I 500 TonwmHa, MM I 10

Konw4ecTeo Y¥ron
= MpueRzKa
CTEeMHHEN MPHEAZKH

Al I.A240 "I d1, mm |14L| r11|8 LI al,MM|3U fil IU

Knacc apMaTypel OuameTp

A2 In;;_um - dm (14 7] m2 |8 v a2w|.,,,|5|:n fiz |22.5

Co}cpanrbl OTKEpbITh PacqeT | Pe3w1b'ra'rb|| OTyeT | Cnpaeka |

/‘m”' f

| |
/ '\‘ CTANILHOTO
[\l CTPOMTENBCTBA




ECIPI: Tpy6obeToH

ﬁ? MNpoeepka TpySoBeToOHHBIX CEY4SHMA

)
—BeToH —Harpyzka
HopmaTus | [1EH B. 2.6-58:2003 -] - IT
Knacc  |c20/25 x| bz |1
My, TH IEU
'qu Crizsieg IJ'II:u.lvr' a0 vl
Mpoeepka TpyBoGETOHHBX CRUE..,
D B Mz, TH |30
1 1
~ || NMpoeepka eeincaneHa yenewHo!
~Crane
P |
TOIASEL TBU ¥ron
Knacc apMaTypel AuameTp CTepHeli NpuEAzKa —
a1 [a240 ] dpm (2] s =] anm [ fir [o
A2 |A240 vl d2, mm |14;|

n2 I8 ;I aZ,MMI50 fi2 IZ?_.E
CoxpaH1Te | OTKPEITE |
1S

PacyeTt |

PesynsTaThl | OTyet |




CTAJILHOTO
TPOUTENR

ECIPI: Tpy6obeToH

@ Mposepka TpyOoBETOHHbIX CEYEHWH

I'EETDH

Harpyzka
Henmariae |n|:|_| = Fat=Thalatalal l |7 | ep—
- —— 150
Pesynbwtatht u
0
X, MM I 272.46629 A, MH2 I 15393.304
]
A_bet, Mm2 |130955-?3 Al mm2 | 1231.5043
[its Rb*Rb |1 A2, mm2 | 12315043
B
Tpyba I_ a_re, m | 0.0234532 %, arm | 9.9074356
Knace &) ¥ron
MPUBAIKM
I I i}
s |
Az |A240 I | dz,mm | ¥ 7] nz [8 =] az,m [0 fiz IZZ 3
CoXpaHuTE | OTEPLITE | PacueTr | PesyneTatel | OTueTr | Cnpaeka |




ECIPI: Tpy6obeToH

TIpoBepka TPyG0Ge TOHHEIX cedeHHH

JABH B.2.6-160:2010

HcxoIHEBIe JAHHBIE

Hopmatnebi
AEH B.2.6-160:2010
ABH B.2.6-98:2009
ACTY b B.2.6 - 156:2010
ACTY-H b B.2.6-XXXX:2011

Konwuecso crepxHel

mameTp, MM Nnowags, M2

D

beTtoH
[Knace Getora [Ecm, rniz [fem, Mz fctm, MNa [Epscuz [Epsc3
[c20/25 [ES) Bz 1.2 [p-0031 [p.00083
Koadh.ycnosui pafotsl BeToHa it [Bnaxrocts oxoykanwed cpeas), % 60 |amarpamma aedopmuposanng |Deyxnvreitas

Tpy6a
|namerp, MM Nnowages, MM2 ToNWMHa CTEHKM, MM
500 15393.8 10
[Knacc Es, rna Ry, MNa [Ru, Ma Ryn [Run
BCT3xn 206 215 [3s0 225 [370

Apmatypa
TON NPUBA3KK

MpwsAzka, MM

Homep nnowagkm
L 18 14 1231.5 30
Knacc apMaTypbl Es, Ma Rs, MMNa Rsc, MMNa Epss Epsc
240 kio 228571 228571 025 025
Homep nnowagxkm Konuuectao crepxkein [ImaveTp, MM Nnowags, MM? Npwesazka, MM TON NpUBR3KK
2 18 14 1231.5 50 22.5
Knacc apMaTypbl Es, M3 Rs, MMNa Rsc, MMNa Epss Epsc
p240 210 228.571 228.571 .025 .025
PacdeTHble ppuiNbie:
| [so [y, [0 Mz, [0
Pe3yIbTAThI OPOBEPKA
poueHT apMupoBaHMA cedenna, Y 12.90749
ITHOCMTENEHAA BHICOTA CKATOM 30Hs BeToka ksi=0.558037
PoicoTa oxaTor 30HbI OeToHa, MM =272.466

LiKpKHa pacKpEITHA TPEWWH, MM

pcrc=0.0234693

Makcnmanbhas rmybuHa TpewmH, Mr

[ncre=0.201726

HacToTa TpelwmH, M

lcre=0.0264396

KoopAMHaTE! NPUBENEHHOTO LIBHTDa TAXECTH

0.00629971 M
0.0101276 M

MpHBEAEHHbIE KECTKOCTH CEYEHUS

EAred=299705 T
Ely=3785.97 T°M2
ElIz=9025.56 T"M2

[0THOCHTENEHaRA AetiGDMALWA KDaHHEro CKaToro BoNokHa OetoHa

[EpsBMax=0.00176276

Ko3thdHUMEHT YNDOUHEHWS CXaTOro BeToHa

[RE*/Rb=1




ECIPI: Ctane3anizo0eToHHa KOJNOHA

CTANILHOTO

CTPOMTENBLCTBA

o o 8 N

H, MM IGUU
B, Mm I 400

Eu;u

I AedopMalmoHHan Mogens ;I

£y "NME

~Cranb
e |52?5, EN 10025-2 |
Y t,om |9-5
—— e
d,mm | 5.6
d—)(—
A o [20
b, MM |115
L
T
yiot z, MM ID
X, MM IU ¥, MM ID L, MM ID
Harpyzka

N, T I—ZU My, TM |38 My, TM IU

—PesyneTathl
J1nA NPOBEPKM HEXMUTE < <PacdyeT>>
%% EPMMPOBEHNS I 0 aCTC, MM I 0
X, MM I 0 lerc, mm I 0
ksi I 0 here, pm I 0
—BeTon
HopHaTie | [IBH B.2.6-98:2002 =]
Knacc |C40,|f50 vl vb2 I 1
[lnarpamma I [IBYXNHMHEHSA ;I
BnaHocTe, % I 60
—ApMaTypa
Knacc OuameTp Konumuecteo [puBAsKa

asv [ma00 ~| [14 -] [3 ] |30
asn [a400 ~| [13 +| [3 ] |30

OTKPEITE CoXpaHiTe | Pac4eT

OTyer Cnpaeka |




ECIPI: Ctane3anizobeToHHa KONOHa

(’\\ MNposepka cedernid cTaneBeToHHBIX KOAOHH

|i !l ﬂ !l ~PesynoTatel

Ana npoBepky HawMuTe < <Pacyet>>

I 0 acrc, MM I a
I 0 lare, mm I a
I 0 here, mm I a

%% apMHMPOBaHKMA
H, MM IGUU
H X, MM
| == B, MM I 400
B ki
| [ledopMaLmoHHan Modens ;I
| |—EeTOH

Knacc I 5275, EN 10025-] MNposepka ceueHmnit cranebeToHHbIX mmu

Mpoeepka yonewxo npoligeHa

|,qu B.2.6-98:2009

| | vha

I LByXnMHERHaRA

&0

Tl T

—ApMaTypa
b, M | 115

Knacc

OuameTp KonwuectBo [MPHMBAZKE

ID— asv [ad00 ~] [14 =] [z +] |30
z, MM

X, MM IU

Lo [0 asn [ad00 <] [14 =] [3 <] |

Harpyzka

N, T |-2o Mx, T |38

My, TH IO

OTKpPLITH | CoXpaH1Tb |

Pacuet OTueT

Cnpaska |




ECIPI: Ctane3anizo0eToHHa KOJNOHA

-
£ ﬂmw@
| . . | l | I | —PESyNLTaTHI
MpoBepKa yonewHo npoiaeHa
% SPMMPOBEHMA |1-3109234 acre, mm | 0.0778534
H, mm IGUU
H X, MM 129.62418 larc, mm Iss.zooqs?
— B, MM |400
1 B ksi 0.2160403 here, mm |0.4563655
I [LedopmalyoHHas Mogens LI
—CTane —BeTton
Knacc [ 5275, Enl 100252 | HopMaTus | £6H B.2.6-98: 2009 |
t, mM |95— Knacc C40f50 - Yb2 |1—
d, mm IS.G Luarpanma Iﬂsy:chHeﬁHaq LI
I Bn % |5°
by | 240 EHHOCTE,
—ApMaTypa
b, MM I 115
Knacc Ouametp  Komuectso [pUBAZKE
30
o 0| asv [asoo o] [14 <] [3 <] |
x,m [0 yom [0 Lo [ asn [aao0 +] [18 <] [5 =] |®
Harpyska
N, T |—20 Mx, TH |38 My, TH |0
OTkpeITE | CoxpaHHTe | Pacuer I OTuer Crpaeka |




ECIPI: Ctane3anizobeToHHa KONOHa

TIpoBepka cedeHHH cTa1eGeTOHHBIX KOJIOHH

HcxoIHEBIe JAHHBIE

" I hEK

HopmMatnenl
AEH B.2.6-160:2010
ABH B.2.6-98:2009
ACTY B B.2.6 - 156:2010

beroH
[Knzce GeTona [Ecm, Mz [fem, Mna fctm, MNa [Epscuz [Epsca
[c40/50 B | 5.5 [p-00231 [p-00088
[Koadh. ycnoenin pabotsl Betona i [Bnaxrocts oxpyxanwed cpeas, % ls0 |Qmarpama nedopriposarns |Deyxnureiinas
CeueHne
H, mm HE. MM HFIHDuJ,a;lb, mm?
looo Jso0 [240000
Crans
[Knacc [Es. rna Ry, MNa Ru, MMa Ryn Run
[5275, EN 10025-2 210 275 275 |30 1430
E, MM bs, MM ids, MM [ts, MM - -~
240 115 5.6 8.5 - l---
ApmaTtypa
Homep nnowagxw HKoﬂmuecTsD cTepKHEel \AwameTp, MM Mrowage, MMe Hl'lwsazxa, MM ‘
L | 14 Ms1.814 E) |
[Knacc apmatype [Es. Tna Rs, MMa Rsc, MMa |Epss [Epsc
(2400 210 363.636 363.636 025 F
HoMep nnowagxm Konnuectso cTepxuel \OnareTtp, MM Nnowags, MM MpweAzka, MM
2 3 14 461.814 30
Knacc apmatypel [Es, Ma Rs, MMa Rsc, MMa [Epss Eps:
400 10 363.636 363.636 [p-025 [p.025
PacdeTHbIe YCHINSA
| [F20 [y, [z Mz, o

Pe3yInTaThl NpoBepKn

OLeHT apMWpPOBaHNA ceveHva, % 1.81093
ITHOCMTE/5HAR BICOTA CXKATOM 30Hs OeToka ksi=0.21604
Ecora OKSTOM 30HbI OETOHA, MM =129.624

LI¥DVYHE DACKPEITHA TPEWMH, MM

[pcrc=0.0778535

[MakcnManbras rybrHa TpewynH, MM

hcre=0.456266

[HacToTa Tpewus, M

lcre=0.0562005

KoODAMHAETS! NPUBEEHKOTO LIEHTDA TAXECTH

=0m
[7=0.176782 m

MprBeAEHHbIE XECTKOCTH CEYEHUA

EAred=199946 T
Ely=2240.26 T°M2
[E1z=1930.69 T*M2

MaKCUMabHEA PACYETHaR ANWHA

oL s = 0 V(El o/ N)= 30,8667 m




ECIPI: Ctane3anizo6eToHHe NepeKkpuUTTs

CTANILHOTO
CTPOUTENLCTBA

T HWME

Harpyska —PesyneTatel
LN NpoBEPKK HEDKMMTE < <Pac4eT >>
N, T I 2
B
........ a: h My, h I 25
........ a: Y GPMUPOBEHHA I 0 acre, MM 0
bst H
hs H, mn I 620 H, MM I 0 lere, mm 0
1ds t
: 1000
B, MM .
i 1)
bs ksi I here, MM a
h, mm 150
Mpoxat ~Beton
Knacc cranu | 5235, EN 10025-2 T‘ HopmMaTue [uarpamma aedopMdposaHAa Yb2
| &BH B.2.6-98:2009 ~| | Bsyxauueiivias =l |t
hs, mm 500
Knacc C12/15 vl BnamHocTs I 50
bs, MM I 200
ds, MM I 6 — ApMaTYPa
Konmuectso
ts, M I 10 Knacc AuameTp, Mm CTepHHER MpuEAzKa, MM
bs1, MM IZUU = |A240 ;I IlO LI I5 j |‘3‘:J
hs2, um ID 2:|A240 LI Il(! LI |4 j I30
Mpodmns | H57-750-0,6 =] 3: [A240 | Jo =] Jo = o

CoxpaHiTb |

OTKpeITE I

PacueT |




ECIPI: Ctane3anizo6eToHHe NepeKkpuUTTs

r =

I lNposepka ceveHnit cTancbeToHHBIX NEPEKPLITHIA

ZZZ:EZZ I Awliwie AVAYAY Zifii ZZIZZ Lillll

Harpyska ——— PesynsTaThl
[ANA NpoBEPKM HamMUTE < <PacdeT> >
B M, T I 2
e s s e e e e =} i My, TH |25
P T S S a: h %6 APMUPOBAHWA IU BCrC, MM o
bst
hs H Lo IO lore, mm 1]
ds Mpoeepka ceveHMii cTaneBeTOHHBIX NEPEKPLL.. E
s
be T IU here, mm 0
Mpoeepka ycnelHo npoligeHa
| Moot |
Knacc crani [5235, EN 100252 ~ Jediopposaris  ¥b2
| IBH B.2.5-98: 2009 ~| | IByxmiHeiHas ~| | 1
hs, mm 500
Knacc C12{15 vl BnamHocTs I 50
bs, MM I 200
ds, MM I 6 —ApMaTypa
Kommuectso
ts, M I 10 Knacc OwameTp, MM CremrHeit MpueazKa, MM
— Im— 1 [A240 ~| [ =] [s = [=
bs2, MM ID & |A240 LI I].O LI Iq LI |3°
Mpoduns  [H57-750-0,5 B 3: [a240 =] [0 =] [o =] o

OTKpbITH | Cmq:lanrbl PacueTt | OTueT | Crpaexa |




ECIPI: Ctane3anizo0eToHHe nepekpuTTa

i

[

CTANGHOTO

,

Harpyska ~PesynbTaThl
MpoSepka YCEIHo NpoiaEHa
B N, T I 2
e e s e e e e =] i My, T |25
R a: h %o APMUPOBAHNA 5.1773055 BCTC, MM IU
bt H
hs H, | 620 o 255.91726  lerc, mm |0
L ds
L | 1000
b Eb = 028475 hacm [0
5
hy MM 150
rMpokaT —beToH
Knace cran | 5235, EN 10025-2 - HopMaTtue JAWarpaMMa edopMUPOBaHIMA Yh2
' o [I6H B.2.6-98:2009 = | Bsyxnreiinan = |t
5, MM
Knacc m BnasHocTe &0
bs, MM I 200
ds, MM I 8 —ApmaTypa
Konmiecteo
ts, MM I 10 Knacc AvameTp, MM CTemxHed MpuBAsKa, MM
o [ | | 2[5 K2 I s I e I
bs2, MM ID 2:|A240 LI |10 LI Iq LI |3°
Mpogune  [Hs7-750-0,5 | 3 [a240 =] [0 =] [o = [o
OTKpBITE | CoxpaHnTe | Pacqer I OTueT | Cnpaska

TPOUTENLCTBA




ECIPI: Ctane3anizo0eToHHe NepekpuTTa

ITpoBepKa cedeHnl cTaae0eTOHHBIX NePeKPBITHIT

HcxoaHele JaHHBIE

Hopmatueb!
[IEH B.2.6-160:2010
H I5H B.2,6-96:2009
LCTY 5 B.2.6 - 156:2010
JICTY E B.6-5:2008
Beton
[Knacc Getona [Ecmn, MMa [[fcn, M0a —Jfictm, MOa Eoscus Eosc3
c12/15 23 s s 0.00333 D.00052
ggfg::mnam patoTe " ;ﬂ;::::);:h OKpYFEOUEM 50 \narpatMa AeGOPMMpOBaHNS ([1BYXNHHERAHERA
Ceuetne
H, w1 [B, 1am [
150 JlLoco J150000
Crans
[nace A Ry, MMa Ru, MMa Ryn [Run
5235, EN 10025-2 210 235 235 3s0 350
s, MM bs, 1 ds, MM s, MM H bs1, mm / bs2, Muu
500 200 s 1o 520 200/0
Apmarypa
Homep nnowanku KonudecTED cTepHHER MaMETR, MM Nnowsas, M2 MpusAsxa, MM
i s 10 352.695 30
[knace apraTypsi Es, Ma Rs, MNa Rsc, MMa Epss [Eosc
2220 210 228.571 228.571 0.025 [o.025
Homep nnowankn Konuuecteo crepmneii MsMETR, MM Nnowaas, mu? Npuzaska, MM
H l+ 1o 314.155 30
[Knace apratypet |Es. M= s, MNa Rsc, MNa [Eoss [Eosc
[a220 210 zza.s71 zza.s71 [0.025 [0.025
PacdeTHEIe VCILIHA
| IS [= [y, e [es I I
PezyILTaTEI OPOBEPKH
[MpouerT aonnposanns cexerva, % [E.17751
[CrrocvTenshar Buicota cxaTen sonw Getona lksi=0.228438
[Bricota oxaToi s0nk BeTonz, =150
Lnpuna paciprimis Tpewn, mm [ecre=

[MarcuMansHan rnyfuHa ToEWNH, MM

lhere=0

[HacToTa TpewmH, M

lere=0

KoopAMHaTE NPUBEAEHHOTD LEHTDE TMECTH

=0M
F=-0.188355 1

MpuB=AEHHsIE KECTKOCT CEHEHHR

[EAred=408296 T
[EIx=40383.5 T%M2

Ely=20713 T%M2




NIPA-CAIP: ApmyBaHHSA cTane3anizobeToHHMX nepepisis

Style ~ Window ~

Design

- Q'

Anal

LR

Advanced edit options

A-0-a %

Create and edit

g,

yans

< Fd - R el r o6 w
Add  Add  Generate o Copy Pack  Move Material Cross-sedion .. || Design BC  Steel Masony Blocks .y
Node ~ Element - in SAPFIR [H 1) = 45 © = Model - 5 " K | properties- £ Options =

Design Toalkit “I~

A7 Stiffness and materials

Assign to elements of the mode!
] stiffness:
[ @90 L. Cross 400 x 10, 200 x 10in canarete pipe 500.x 10 (T

[[IMaterials: P 63.13330.2012 v D.Option | 1 (= [
Type: Conarete: Reinforcement:
<no> <no> <no>
Propertes | RC | steel | masonry |
List of stiffness types
@1 1. Cross 400 x 10, 200 x 10 concret)
cirdle 480
E O Casing from ciraular pipe

= -l

O arcular pipe 500 x 10
Cross from plates -|-
— plat=400x 10
— plat=200% 10

[

Setas current ane

[ List for fragment




NIPA-CAIP: ApmyBaHHSA cTane3anizobeToHHMX nepepisis

Create and edit

XYz \ @ A--a %
= @ o @
Add Add Generate ﬂ” ﬁ
MNode = Element - in SAPFIR % sy -

Advanced edit options Anal

=n. o ';/,)n
=y

Copy Pack  Move
< Model - B ¥

Results

Material Cross-section
-
Properties~ £ Design Toolkit ‘T

7 Stiffness and materials

Assign to elements of the model
iffness:

Design
Options

Style + Window

w4

Edit load Loads
@ses - 3o

RC  steel Masonry | Blocks

o
e

‘@ 1. Cross 400 x 10, 200 x 10 in concrete pipe 500 x 10|

[IMaterials: 5P 63.13330.2012 »  D.Option | 1 (
Type: Concrete: Reinforcement:
<no> <no> <no>

Properties | RC | Steel | Masonry |

List of stiffness types

@1 1. Cross -400 x 10, —200 x 10 concret|
@ cdrde 480

E O Casing from drcular pipe
O drcular pipe 500 x 10
Cross from plates -|-
— plate 400 x 10
— plate 200x 10

o

Composite RC and steel cross-section

Components | tiffness|

drde 480
-0 Casing from creuiar ppe
o
Cross from plates -|-

=@ L. Cross 400 x 10, ~200 x 10 conrete pipe 500 x |
.

— plate 400x 10
— plate200x 10
« i ’
z
g 1
g8

shape
‘opauekaTaras <TRUBAZ profies srt>

500 x 10
E 21e+007  tm2

vo03

Ro 7.85 t/m3

Description
H=50 Tpy6a Gecwosras ropsuekaTaras
Tw=1 rocT 8732-78%

(allin cm)

Comments Colour

Tun10

Set as currentone

[ List for fragment
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DBN B.2.6.-98:2009

Ir

v =

Composite RC and steel cross-section ==
Components | Stiffness

E--@D 1. Cross 400 x 10, ~-200 x 10 in concrete pipe 500 x |

dircle 480 [Bar [ = ]
=4O Casing from craler pipe Shape
- 'gnss opsueraTanas <TRUBAZ.profiles.srt> ~ Element E BAR ayz| Lengthofelemertl 3 m
— pate400x 10 S00% 10 - ELLIRASAPR 10 Offset Al 0 m
—  plate 200 x 10 £ e ez L Difset an2 i m
T = v : m Effeciive length
Aul| @ Effective length fctor
zi v 03 S
KLy iz !
Coordinates of nodes
® ¥ z

Ro 7.35 tjm3

s 5 0 om ? ’
14|«
2nd 9 9 3 moy

s .
S 1| Desaription Location of gravity centre of reirforcement
2 H=50 Tpy6ia Gecuosan ropsuekaTaran
Tw=1 rocT 8732 -78%
(allin cm)
[7] Cominations and forces for principal ases
[T Edit for selected element
[ ] Varible section
| sdd | Dekte J[ ok ][ Cose |[ Hep |
Comments Colour

Tun10 ()

[ o< ][ omes [ coeon |
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DBN B.2.6.-98:2009

Forces and combinations

Forces or DCL [design combinations of loads) vi g

Elemert
smen DCF (design combinations of forces) 1| inmain axes [41.21)

El LIRAGAPR 10 [~ Langtterm part of DICF caincides with hul DCF ¥

Seclion [ Create nomati binations Murbsrof DOFIECL) 0 Nometive 0

Distarce Losclentor Eica Nurber of DCF2 1 Nomalive 1
Unineinezs) deitit Duation _fathquakd N Mkp My | Qe Mz 0y -

1 200 28650002 9,5500002 i
-3 285650002 55500002

DCL1 A DCL2 A DCLin A DCL2n I

Length of
clementl 3 Copy fom

ftoffsstAxl 0 e 1 -

iight offset 452 01 Section [ oo J[ Dekte ][ Aerhrw ]

Help
Close:

El
10
dd sect LIRA:SAPR
Replace Elea Save DCF (DCL)
Delete section Coplions Inesett row Clear al.. set

N-t Qp.z- t MMy Mz - t*m

Units of measurement:  Length - m
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Date: 12 October 2017; LARM-SAPR_2017; PROBLEM: Larmsapri; ELEMENT: 1; PROBLEM LIRA-SAPR: CranemenesofieTon_sce Tuns_10; ELEMENT LIRA-SAPR: 10

DBN B.2.6.-98:2009

S6
DMENSIONS. CONCRETE RENFORCEMENT S
B=4280 H=00 cm €20 Longitudinal Transverse
B1=0.0 Hi=0.0 cm 16120 A400C A240C
B2=0.0 H2=0.0 cm fck_prism=15.0 fyk=400.0 240.0 ASWE
Length =3.00

m fotk=13 Es = 2e+005 2e+005

Effective length LY=3.00 m  Ecm=27000.0
Etfective length L7300 m Maximum diameter 32.00 mm

[Units of measurement = MPa]

Distance to g.c.of reinforcement
botiom: S top: §; side: 5 cm
Category of Bar: bar

Partial safety factors for concrete

Coeff. ALFAcc taking account of leng term effects on the compressive sirength

Coeff. ALFACt taking account of leng term effects on the tensile strength

Coeff. Yc2 (for concrete structures) taking account of fracture in concrete structures

Coeff. ¥ca (for concrete and reinforced concrete structures) for structures reinforced vertically
Partial safety factors for reinforcement
[Account of earthquake DBN V.11-12.2014. Coefficient from lable 6.13 p.2 |EECH|
[Account of earthquake DBN 1112 2014. Partial safety factor for inclned sections (table 613 p.3) [T |

COMBINATIONS

Section]| DC_ | Eathquake | N(1) W (t'm) My (*m) 0z () [meem  Toyw
[ 3000000 0 25,6500 95500 0 0
2 A 3000000 0 0 25500 0 0
Normative values
Section] DC [ Eathquake [ Wity [ em) T wyem) [oze) [ Mz tm) [y
1A 26088 0 249130 83043 0 0
2 A 26085 0 ] 83043 0 0

REINFORCEMENT ( Mode: Determine reinforcement )

T Longtuginal [ Transverse
Sec Sym‘AUW |AU2 ‘AUS ‘Aud ‘ASW |A52 ‘ASS ‘ASJ ‘% |uw1 ‘Aswz |Crst ‘Crn
108 2624 145
2624 145
2 s 0.00
0.00

Notation in the reinforcement table:

AU1 - lower comer reinforcement (to the left) [cm2];

A2 - lower corner reinforcement (to the right) [cm2];

A3 - upper comer reinforcement (to the left) [cm2];

A4 - upper comner reinforcement (to the right) [cm2];

AS1 - lower reinforcement [em2];

AS2 - upper reinforcement [em2];

AS3 - side reinforcement (to the left) [cm2];

AS4 - side reinforcement (to the right) [cmz];

% - percentage of reinforcement;

Asw1 - vertical transverse renforcement (cma/my;

Asw2 - horizontal transverse reinforcement [em2im;

Cr.5t- width of short-term crack propagarion [mmi;

Cr.t - width of long-term crack propagarion [mmj;

* (1%, 2%, 3%) - shear reinforcement

* (1, 2%, 3°) Transverse reinforcement in torsion - area of section of closed exterior contour.
- For building code SP 63.13330 2012, punching shear reinforcement is presented for every edge of section




NIPA-CAIP: ApmyBaHHSA cTane3anizobeToHHMX nepepisis

B LARM-SAPR_2017 - [wanstwiicxwit xpect]

- L J - - - -
| &8 File View Materials Geometry Forces Reinforcement Analysis Results Options Window Help
s — -
'@ e s @ @ B »
O & ? J o @
Date: 12 October 2017; LARN-SAPR_2017; PROBLEM: wansTwiicrnii kpect, ELEMENT: 1; PROBLEN LIRA-SAPR: romis; ELEWENT LIRA-SAFR: S50
DBH B.2.6.-98:2008
DIMENSIONS CONCRETE RENFORCEMENT
8=70.0 H=70.0 cm c20 Longiudinal Transverse
B1=00 H1=00 cm C16/20 Ad00C A240C
82=0.0 H2=00 cm fek_prism=15.0 Tyk = 400.0 240.0
Length =1.00 m feth=13 Es = 2e+005 20005
Effective length LY=1.00 m Ecm=27000.0
Etiectve et (22100 Waximum diameter 32,00 mm
! [Units of measurement = liFa)
Distance to g.c.of reinforcement
bottom: 3; top: 3; side: 3 cm
Category of
Mulipls contd ® | DBN B.2.6-98:2009 Material properties for analysis of RC structures =
Partial safety|
Coeff. ALFA DBN B.2.6-98:2009
E” ¢L‘ Analysis... Sym... Bott.. Top(.. Side.. 5§ Long... Shor.. Spa.. Value Leng.. Efl.. Ly Lz Name
o
Coeff. Ve 1 Bar A 300 300 300 - - = - - = - = -
Partal safety| Reinforcement type [
LONGITUDINAL _ Transverse
Account of
Account of Classes | a400Cd=6. - |[A240Cd=6. ~ =]
< = ] 3 Ductiity characteristics
comsinAT||
PLATE fe=ftkffc 105 108
5931‘””' O Epsion_uk, % 2.5 25
# Name Analysis type Wood. ... Bottom... TopX{.. Bottom.. Top¥{.. 1sgm... SLS Long-te... Shortt... Spacin...
1A e longitudinal  A400C d=6..40 (MPa)  ~
3 A Es 210000.00 H
4 A k. 400.00
s A frd 364,00
dl w ;| | EE— -
REINFORCEN

Sec |sym £ Name

Reinfordng cage _nedremfomngmga -
E_cm,... Stressst.. Relaive.. AccC.. ActC..

G UK., L @
1 3000... bl 80.0 100 100 100 L
1A e | EmearE: | B - s - AccoufiTor earthauake load
Factor from table 6.13 DBN 1
z A Partial safety factor for incined sectons
(table 6,13 DBN B. 1.1-12:2014) 1
3 A
~ Renforcementtype I
. oa £ Name RXL.. fyd. fy. keft. Epsl. RTT.. fyd.. fy.. keft. Epsl. Rea.. SL.. S2.. D.. Nu. ffrenforcement
1 A%0.. 3640 2850 105 250 A24. 230.0 1700 108 250 Ted.. 100 100 32 1
s A , (50sT) Njmm2 o
Thickness of shape, mm 0.0-0.0
Notation in th Ryn 0.00
Aut-tower|| | ¥ Run 0.00 -
AUZ - lowrer
AU3 - upper | — —
AU - upper comer reiforcement (fo the right) [omal;

AS1 - lowrer reinforcement [cm2];
f ASZ - upper reinforcement [em2];
5 A53 - side reinforcement (to the left) [em2];
A34 - side reinforcement (to the right) [cm2];

% - percentage of reinforcement,
I\ Asw1 - vertical transverse reinforcement [em2/m];
1 YHFAWI Asw?2 - horizontal transverse reinforcement [cm2/m];

Cr.st - width of short-term crack propagarion [mml;

Crt- width of long-term crack propagarion [mmj;
et LIPU 2414 7 28\ ohaar rak
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Date: 12 October 2017; LARM-SAPR_2017; PROBLEM: mansTuiickuil kpecT; ELEMENT: 1; PROBLEM LIRA-SAPR: konus; ELEMENT LIRA-SAPR: 550

DBN B.2.6.-98:2009

DIMENSIONS CONCRETE REINFORCEMENT

B=70.0 H=T0.0 om €25 Longitudinal Transverse
B1=0.0 H1=00 cm €2025 Ad00C A280C
B2=00 H2=00 cm fek_prism=18.5 fyk = 400.0 2400
Length =1.00 m fetk=1.5 Es = 2e+005 2e+005

Composite RC and steel cross-section

Components | stffness

=~ @l 7. I-section 50 and twe T-sections 1/2 0T ABYT.50in |
- rectangle 700 x 700 Sar =

Roled Isecton Shape
Element [ -] e ] Lenghofelementl 1 m

—— -
. ——

I I-sections0

4 rparaMK nonkk <TAVR.profies.srt> +

Sk Two roled T-sections
ction 1/ 1/207 asyT.50 - Offset &x1 o m
T L i m
£ 200 tm Offset Ax2
« [ b Effective length
= v [03 Al © Effective length factor
Ly ! iz !
Coordinates of nodes
— b ¥ z s
10 B0 mo ! ‘
Ro 7.85 tim3 ond O 18 3 m s

vi| Desaipton ——
TEBp € HENapanneNbHLMA PaHsHi

Location of grawity centre of reinforcement

17.00
=l

from bottom fram top from side

o
rOCT 8239 - 72%

[7] Combinations and forces for principal aves

[ Variable section

it for selected element

R2 .7
(allinem)

A

Comments Colour

25.00 —@

5 A 480 490 4850 490 0.40
480 490 450 490 0.40

Notation in the reinforcement table:

AU1 - lower comer reinforcement (to the left) [em2];
AUZ - lower comer reinforcement (to the right) [em]
AU3 - upper corner reinforcement (to the left) [emz2]; lm
AU - upper comer reinforcement (to the right) [oma];

AS1 - lower reinforcement [em2];

AS2 - upper reinforcement [em2);

AS3 - side reinforcement (to the lefi) [cm2];

AS4 - side reinforcement (to the right) [em2];

% - percentage of reinforcement;

Asw 1 - vertical transverse reinforcement [cm2/m];

Asw2 - horizontal transverse reinforcement [cm2/m;

YHFA Cr.st- width of short-term crack propagarion [mm];

Cr.it- width of leng-term crack propagarion [mmi;

chaar rainfarnamant
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Date: 12 October 2017, LARM-SAPR_2017; PROBLEM: mansTwitcenii kpect; ELEMENT: 1; PROBLEM LIRA-SAPR: kenus; ELEMENT LIRA-SAPR: 550

DBN B.2.6.-98:2009 s ASW1
DIMENSIONS CONCRETE REINFORCEMENT REEST
B=70.0 H=70.0 cm cas Longitudinal Transverse o
B1=0.0 H c20/25 Ad00c A240C [ B
B2=0.0 H2= fok_prism=18.5 fyk = 400.0 240.0
Length =1.00 m fotk=1.5 Es =2e+005 2e+005
Effective length LY=1.00 m Ecm=30000.0 N N
Effective lengin LZ=1.00 m I.‘a)flmum diameter 32.00 mm
[Units of measurement = MPa]
Distance to g.c.of reinforcement,
bottom: 3; top: 3; side: 3 cm
Category of Bar: bar
Design requirements are not taken into account
Partial safety factors for concrete
Coeff. ALFAcG taking account of long term effects on the compressive strength [T00 |
Coeff. ALFAc! taking account of long term effects on fhe fensile sirength [ 700 |
Coeff. YcZ (for concrete structures) taking account of fracture in concrete structures [ 700 |
Coeff ¥c3 - SR ¢ S S R J
Forces and combinations =
Partial safety
Account of Element Forces o DCL [design combinations of Ioads] v V sz1 [Combinations and forcs
E"DD““"‘“' DCF (design eombinations of forces) %1 | inmain axes [¥1.21)
5apPR 550 y
conmmand | ElUR&SAPR 7] Lt st of DIF cincides with ful DOF r
Smm‘ m Section [] Create nomative combinations Number of DCF1 (DCL) 0 Nomative 0
|| Do [0 Loadfactar (115 || Create Nunber of DCF2 1 Nomative 0
2 A Unifiom sect. distibut 5 o Fathauskd N | Mo | My | Gz | Mz | @y -
Do 1 52311444 100 180 | |
5 A
RENFORCEN
see || | pngih et |«| »[NDCLT_} DCL2 ADCLin A DCL2n /7 I
oA element L 1 Copy from...
st bl g e
2 A right offset 42 0 Section
N [ com || Dekie || feasw |
3 A 0
B
Add section LIRA-SARR Feplace Clear Save DCF (DCL) Help
4 A
Delete section Copy from Isert tow Clsar sl o= Close
5 A
Units of measrement, Length - m M-t Opz- t MukpMz - =m
Notation in thé TETTTOTCEMENT Ta0E:

AUM - lower corner reinforcement (to the left) [cm2];

| AUZ - lower corner reinforcement (to the right) [cm2];

[/ 1\ YHFA a AU3 - upper corner reinforcement (to the left) [cm2];
CTAN 0 AU4 - uooer corner reinforcement (o the rioht) lcm2l:
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Date: 12 October 2017; LARM-SAPR_2017; PROBLEM: MansTuiickui kpect; ELEMENT: 1; PROBLEM LIRA-SAPR: konua; ELEMENT LIRA-SAPR: 550
DBN B.2.6.-88:2009 50 ASWL
DMENSION 377 Reinforcement - = o at
S{-TUDUD — s asd
52=0.0 Element Section Agprmetric: reinforcemsnt ']
Length =1
Effective || | =
Effective | Elem. 1 Sec. 1
Distance 2.04 3.1z 3.1z 2 04
bottom: 3
Category =] =l =l =]
Design req
Partial safl) ( )
ara s L Analysis results 2
Coeff. Al Ll
Coeff Al Ul Eement Dimensionsin cm so ASWI Materials
— 53.80 ] g 0y 7 T Concete 2025
o=l El LIRASAPR 550 = 1 | - :
Partial saflj| Bl H1 Ash  Asd einforcement:
I Tongiudinal  A4D0C
g [ Far all elements B2 0 WD X longitudinal
Account Length of element L 1 m “hansverse  A240C
COMBINA] Elem Bec[Sym]  Message | aun [auz [ au3 | aua | as1 [ as2 [asa|asa | % [ Asel [ asw? | Crack ST [CrackLT | =
Secion] s5.80 1} P T1A 804 804 804 804 4449 624 1195 1286 439
1 804 804 804 804 4444 E24 1156 1266 433
1
: 24 43 43 48 43 04
4 43 443 49 43 0.4
s o — — o
o = — — =, ala 49 43 43 43 04
REINFOR] 43 413 43 43 0.4
T T T 44 49 439 49 43 0.4 -
Sec |Sym | Al ‘AUZ ‘ AU3 |AU4 |A51 ‘ASZ ‘ 433 |A54 | % |Asw1 ‘ 4
Analysis of reinforcement is performerd. Units of measwement. einforcement - om?, orack propagation - mm Hel o
1 A 804 B804 BO4 BO4 4444 624 11959 1266 439 ‘ @]ﬂ]
804 804 804 B804 4444 624 11959 1266 438 L J
2 A 450 480 490 490 0.40
430 480 480 490 0.40
3 A 450 480 480 480 0.40
490 480 490 490 0.40
4 A 450 490 490 490 0.40
490 480 490 490 0.40
5 A 450 490 490 490 0.40
490 480 480 490 0.40
Notation in the reinforcement table:
AU1 - lower corner reinforcement (to the left) [cmz2];
( AU2 - lower corner reinforcement (to the right) [cm2];
ENRCTE AU3 - upper corner reinforcement (to the left) [cm2];
x &ll4 - unner earmer reinfareement itn the rinhi) Tem21




NIPA-CAIP: ApmyBaHHSA cTane3anizobeToHHMX nepepisis

B LARM-SAPR_2017 - [SGB3_1]

ysis Results Options Window Help

|E§ File View Materials Geometry Forces Reinforcement Anal

O & AR VAR NN

4B g

o @ Wla @ -

Date: 12 October 2017; LARM-SAPR_2017; PROBLEM: SGB3_1; ELEMENT: 1; PROBLEM LIRA-SAPR: CtanexenesofeTon_sce Tunol; ELEMENT LIRA-SAPR: 3
DEBN B.2.6.-88:2009 r 1
DIMENSIONS CONCRETE REINFORCEMENT
B=50.0 H=50.0 cm ca2o Longitudinal Transverse
B1=00 H1=00 cm C16/20 Ad00C AZ40C
B2=0.0 HZ=0.0 cm fck_prism=15.0 fyk = 400.0 2400 H
Length=3.00 m fotk=13 Es = 2e+005 2e+005
Effective length LY=3.00 m Ecm=27000.0 " i nn
Compeasite RC and steel cross-section —— — g
Components | Stiffness
- 2l 3. Rectangular bar 500 x 500 in casing from 4 angles 1 %
-l rectangle 500 x 500 Bar =
ra -
v pAlmnzes shape Element BAR Lengthof clement L 3 m
angle 100 x 100 x 10 " ement ength of element
| o e L K pasHononouHeli <UG.profiles.srt> A d —
ELLIRASAPR 3 DOffset &x1 o m
100 3 100 x 10 - L ]
Offset Ax2 o m
E  2.1e+007 tfm2 Effective length
1 I} | 3 Asl| @ Effective length factor
voo0.3
1 ®iLy ! Kz 1
Coordinates of nodes
*® hd Z
=T 242
Tst 2 1} [t} m ?
1 x
Ro 7.85 tm3 2nd 2 1] 3 m N s
Y1 Description Location of gravity centre of reinforcement
VronoKk. pasHononguHeli from battom from top fram side
rOCT 8509 - 86
[/] Cambinations and forces for principal axes
[] Edit for selected element
o 1% ariable section
E @linam) | ool |[ pelte |[ ok ][ cese |[ Hep |
Comments Colour
1000 Tun3 E]
[ o ][ omea ][ copese |
Asw - vertical transverse reinforcement [cm2/m];
Aaw? - harizantal transuarse reinfareemant fem/m
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Date: 12 October 2017; LARN-SAPR_2017; PROBLEM: SGB3_1; ELEMENT: 1; PROBLEM LIRA-SAPR: CTanexenesobeTon_sce Tunsi; ELEMENT LIRA-SAPR: 3

DBN B.2.6.-98:2009 r 1
DIMENSIONS CONCRETE REINFORCEMENT
c20 Longitudinal Transverse
c16/20 A400C A240C
fek_prism=15.0 fyk = 400.0 240.0 I Il

Lenatt fetk=1.3 Es =28+005 264005
Effective length LY=3.00 m  Ecm=27000.0 \aximum diameter 32.00 mm

Effective length LZ-2.00 m [Units of measurement = MPa]
Distanc to g.c.0f reinforcement p
botiom: ; top: 5; side: § cm Reinforcement s

Category of Bar: bar
Section (1~ [ Asymmetric reinforcement - E————

Design requirements are not taken into account
Element
Partial safety factors for concrete

Analysis results

CoeH_ ALFACC taking account of lang term effects on the compressive strength
Coeff. ALFAct taking account of long term effects on the tensie strength Elem. 1 Sec. 1
Coeff_¥c2 (for concrete structures) taking account of fracture in concrete structures Element E . - ]

- 8.04 8.20 5.20 8.04 CI8/20
Coeff.YC3 (for concrete and reinforced concrete Structures) for SIUCIUres remforced verialy ELURASAPR 3
Partial safety factors for reinforcement ]

For all element A400C

[Fccaunt of sarhquake DEN 'V 1.1-12.2014_Cosficient from (bl 6.13 p2. (Blieet o = = o
[ccount of earthquake DEN V1 1-12 2014_Partial safely factor far ncined Sections (1able .13 p.3) Lenath of ele| Azdnc
COMBINATIONS Elem [sec[Sym| M ack ST [ Crack LT | =

Secion] DC___| Earthquake | N () [ tm) [ tywem | 0z [z 1 14 1aie I:l a1es
1A 3000000 0 40,0000 0 100.0

REINFORCEMENT ( Mode: Determine reinforcement )

[ Longtudinal [ Transver D
sec Sym‘AU1 ‘AUZ ‘AUS ‘ALM ‘AS‘\ |A52 |A53 |A54 |% ‘Asw‘\ ‘p 14.14 41.48

1 A 804 804 804 BO4 T4 1639 2828 8296 671
804 804 804 B804 794 1639 2828 8296 67 -

Notation in the reinforcement table:
AAU1 - lower corner reinforcement (to the left) [cm2); ERETEDETE | o = =l o
AAUZ - lower corner reinforcement (to the right) [cm2];
AU3 - upper comner reinforcement ito the left) [cmz); 304 397 357 304
AAUS - upper corner reinforcement (to the right) [cm2];
AS1 - lower reinforcement [cm2;
AS2 - upper reinforcement [cm2];
AS3 - side reinforcement (to the left) [cm2;
AS4 - side reinforcement (to the right) [em2];
% - percentage of reinforcement;
Asw1 - vertical transverse reinforcement [cm2/m];
Asw2 - horizontal transverse reinforcement [cm2iml;
Cr.st- width of short-term crack propagarion [mrl;
Cr.kt - width of long-term crack propagarion [mm};
* (17, 2*, ) - shear reinforcement
* (17, 2*, 3%) Transverse reinforcement in torsion - area of section of closed exterior contour.
- For buikding code SP 63.13330.2012, punching shear reinforcement is presented for every edge of section
- (Determined punching shear reinforcement is not included into output data for whole reinforcement )
- Line 1 - whole reinforcement, determined according to serviceabilty limit state
[ R Line 2 - reinforcement, determined according to ulimate limit states
| \ Line 3 (4, 5) - shear reinforcement
f \ Notation in the table o7 combinations:
y DC - design combinations
s B - combinations that take account of all lnadings
| - A- combinations that take account of loadings with duration
Earthquake - - combination that contains earthguake load il
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Design Style ~ Window -

e G| )T E T

Material Cross-section Design RC  Steel Masonry Blocks
Properties~ 45. Design Toolkit B Options = g

-

Create and edit

AvL @ MR-(1-a %
""— N @ g
Add  Generate .

Nnde‘ Element ~ in SAPFIR % [

Advanced edit options  Analy Resuits

il = il e
X

Copy Pack Move
- Model - B

etk

Edit load Loads

W7 Stiffness and materials [ ) (w3 add sttiness [ =
Composite RC and steel cross-section =

Components | stiffness

Assign to elements of the mode! Define parameters for new stiffness and add it to the:

[ stiffness:
‘ ‘ |z ® |gg | =@ 2. Isection 50 and twa T-sections 1/20T AEYT.50
= @ crde 700 M
: - D.option [ 1
[FMaterials: 5P 63.13330.2012 Btion = (] Compasite RE and steel sections — Casing from drcular pipe Shape
Lo ] circulzr pipe 720 x 10 £ B
Type: Concrete: Reinforcement: lI' I | ) 5T oledlsemtion opRuekaTatan <TRUBAZ.profies srt> =
<no> <no> <no> Isectionand  |sectionin  Rectangular T Isectonso 720x 10 -
two T-sectio... rectangular bar bar in casin BH TrorledTectors
e oo T E 2e4007  tm2
< i >
5
Properties | RC | Steel | Masonry | fl I + 1 v o3
. Two channels Twochannels  Cioss in
List of stiffn
Eroltineslhpes [1inrectang... ][in rectang... rectangular bar
@1 1. Cross -400 x 10, 200 x 10 n conret|
Rectangular  Concrete pipe  |-section in Ro 7.5 tfm3
bat in ot conciete pipe
8 Description
& He72 Tpy6a Becwosran ropsHexaTaHas
rOCT 8732 - 78%
(aHln am)
Ciossin |-section and
conciste pipe two Tsectio
Copy Comments Colour
[ o< ][ omea ][ craea |
( Setas current ane )
&
[ List for fragment

F







