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XeéMa Ha HupaTa

zIm] | h[m] HaumeHo g anve [ zmm] | him] |
[ 225] 2] [ ooal |
abnnua Ha maTepunanuTe
No | HavmeHogaHve Ha matepuana E[kN/m2] u V[kN/m3] at[1/C] Em[kN/m2] um
1 Wrno MacueHo 1.000e+7] 020 500 1.000e-5 1.000e+7] 020
2 |betoH B 25 3.000e+7] 0.20 25.00 1.000e-5 3.000e+7] 0.20
bBKYMHOCTMN Ha NjounTe
No d[m] e[m] Martepuan Tun Ha nsuncnennerp OpTtoTponua E2[kN/m2] G[kN/m2] a
<1> 0.030 0.000 1 TrHka nnoua NzoTponHa
<2> 0200 0.100| 2 TwHKka nnoua NzoTponHa
bBKYMHOCTMN Ha rpeanTe
N2 1 CeueHne: b/d=12/16, PUKTUBEH eKCLLEHTPULMTET
N Mar. Al A2 A3 11 12 13
2 1- UrnonamctHo Ab... 1.920e-2 1.600e-2 1.600e-2 4.976e-5 2.304e-5 4.096e-5
J i 3‘
l V.
——t
lem]
Ne: 2 CeueHue: b/d=12/12, GuKTUBEH eKCLEHTpULMTET
.\ Mar. Al A2 A3 11 12 13
2 1- UrnonamctHo Ab... 1.440e-2 1.200e-2 1.200e-2 2.920e-5 1.728e-5 1.728e-5
—1 7 3
V.
¢ 12 >
lem]
BLBKVIHOCTM Ha SIMHEHNTe onopu
Ne K.R1 K.R2 K.R3 K M1 [ouea [m]
[ 1] 1.000e+10] 1.000e+10] 1.000e+10]
bBKYMHOCTN Ha TOYKOBUTE OMODPU
K.R1 K.R2 K.R3 K. M1 K.M2 K.M3
[ 1 1 1.000e+10] 1.000e+10] 1.000e+10] I I ]
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BxodHu daHHU - HamoeapeaHe

Nao HaumeHo g aHue pX [KN] nY [kN] pZ [KN] No HanmeHo g anne pX [KN] pY [KN] nZ [KN]
1 CofcTReHo Terno (g) 0.00! 0.00 -606.59 4 Komb - 1+]1 0.00 0.00! -679.31
2 [NoctosaHHO HATORAPRAHE 0.00! 000 =72 71 5 Kom6.: 1.35x1+1.35x11+ 0.00] 0.00] -1298.80
3 CHAar 0.00 0.00 -254.49 +1.5x111

HaTos. 2: [locToAHHO HaToBapBaHe HaTos. 3: CHAr

Hueo: [2.25 m] Hueo: [2.25 m]
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UsyucneHue - Cmamuka

HaTtos. 5: 1.35xI+1.35xII1+1.5xIll HaTos. 5: 1.35xI1+1.35xI1+1.5xlIII
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Hueo: [2.25 m] Hueo: [2.25 m]
BnuaHne B HanpeuHuTe enemeHTn - OTRoNy/OT3aA BnunaHua 8 rpepata: max M3=5.4 / min M3=-2.5 kNm

HaTtos. 5: 1.35xI+1.35xII+1.5xIll
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Hueo: [2.25 m]
BnuaHuna B rpepata: max T2=5.3 / min T2=-4.8 kN
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OpasvepsicaHe (0bpEo)
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Hueo: [2.25 m]
KoHTpon Ha ycToMuMBOCTTA
lpena 380-217
MOHOANTHO ABPBO - UFNOAUCTHA U MEKa WMPOKOANCTHA AbpBecuHa - C18
ExcnnoataupoHeH knac 1
EUROCODE
2
T
4 I >
<« 12 >
el
KoedunupmeHT Ha nsnonssaHe 3a BCUUKM TOBAPHIU CbCTOAHMA
5.y=0.95 4.y=0.19
KOHTP 01 HA HOPMAITHU HANPEXEHNA
(cnyuyan Ha HatosapeaHe 5, Ha 139.9 cm OT HauanoTo Ha NpbTa)
M3uncantenHa HopmanHa cuna N = -0.186kN
Hanpeuna cuna no nocoka Ha oc 2 T2 = 1.673kN
OrbBaly, MOMeHT okoso oc3 M3 = -5.411kNm
KOHTPOJ1 HA HANPEXXEHUATA - HATUCK N OMbBAHE
Bua HatoBapeaHe: 0CHOBHO - cpeeH nepuoa
KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduupeHt Ha curypHocT Ha matepuana ym = 1.300
Kopexums 3a enemeHT! ¢ Manku pasmepm - oc 2 Kh_2 = 1.046
Kopexumsa 3a enemeHT! ¢ Manku pasmepm - oc 3 Kh_3 = 1.000
KoeduupmeHT Ha npepasnpeseneHne Ha HanpeXeHUATa (3a NPaB o brbJHO CeueHue)
km = 0.700

XapaKkTepucTUHa AKOCT Ha HaTUCK fc,0,k = 18.000 MPa
M3uncantenHa Aakoct Ha HaTuck fc,0,d = 11.077 MPa
XapakTepucTMUHa AKOCT Ha OrbBaHe fm,k = 18.000 MPa
M3uncantenHa Akoct Ha orbBaHe - oc 2 fm,2,d = 11.582 MPa
M3uncantenHa akoct Ha orbeaHe - oc 3 fm,3,d = 11.077 MPa
OTHOCUTENIHO U3K BAYB aHe Arel,2 = 1.402
OTHOCUTENIHO U3K BAYB aHe Arel,3 = 1.402
M3uncantenHo HaTMCKOB O HanpexeHne oc,0,d = 0.010 MPa
CbnpoTuBUTENIeH MOMEHT W3 = 512.00cm3
HopmanHu HanpexeHUA oT orbeaHe cnpAmo oc 3 om3,d = 10.568 MPa
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om3,d <=fm,3,d (10.568 <= 11.077)
WN3nonseaemocTTa Ha ceueHneto e 95.4%

HATUCK N OMbBAHE - FONAMA CTPONHOCT

HauanHa HeTouHoCT Bx = 0.200
Koeduupent k3 = 1.128
KoeduupeHt k2 = 1.593
Koeduupent ke,3 = 0.651
Koeduupent ke,2 = 0.426
(oc,0,d / (kc_2 x fc,0,d)) + km x (6m3,d / fm,3,d) +
+om2,d /fm,2,d <=1 (0.670 <= 1)
WN3nonzeaemocTTa Ha ceueHneto e 67.0%
(0c,0,d / (kc_3 x fc,0,d)) +om3,d / fm,3,d +
+km x (6m2,d / fm,2,d) <=1 (0.955 <= 1)
WN3nonseaemocTTa Ha ceueHneto e 95.5%
NMPOBEPKA HA YCTONYNBOCT U3BbH PABHUHATA
Bua HatoBapeaHe: 0CHOBHO - cpeeH NepuoA
KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduumeHT Ha curypHocT Ha matepuana ym = 1.300

PasctosHMe MexAy ToukuTe Ha 3aKpeneaHe NeprneHANKY AAPHO Ha HanpaB IeHNeTo H...
lef = 278.50cm
5%-eH ¢pakTun Ha E-moayna ycnopegHo Ha BnakHaTa
E0.05 = 6000.0 MPa

5%-eH GppaKkTUA Ha MoAYNa Ha cpAsBaHe G G0.05 = 370.00 MPa
Yeykeau, MHepUMOHEH MOMEHT Itor = 4948.2cm4
VHepLyroHeH MOMEHT 12= 2304.0cm4
CbnpoTUBUTENEH MOMEHT W3 = 512.00cm3
KpuTuuHo HanpexeHue Ha orsBaHe om,crit = 110.84 MPa
OTHOCHTESHA CTPOVHOCT MPU N3K bAYB aHe Arel = 0.403

Koeduument k_krit = 1.000

HopmanHn HanpexeHna oT orbBaHe cnpAmo oc 3 om3,d = 10.568 MPa

om,3,d <= k_krit x fm,3,d (10.568 <= 11.077)
WN3nonszeaemocTTa Ha ceueHneto e 95.4%

KOHTPOJ HA CPA3BALN HAMPEXXEHNA
(cnyyaii Ha HaToBapEBaHe 5, HAUano Ha NpTa)

HanpeuHa cuna no nocoka Ha oc 2 T2 = -4.429 kN
Yeyksau, MameHT M1 = -0.013kNm

KOHTPOJ1 HA HANPBEXXEHUATA - CPA3BAHE
Bua HaToBapeaHe: OCHOBHO - cpefieH Neproa

KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduumeHT Ha curypHocT Ha matepuana ym = 1.300
XapaKkTepucTMUHO CpA3BaLLO0 HanpeXeHue fv,k =  2.000 MPa
UsuncantenHa AKocT Ha CcpA3BaHe fv,d = 1.231 MPa
Mnow, Ha HanpeuHoTo ceueHune = 192.00cm2
LelicTEUTeNHN cpA3Bawy HanpexeHus (oc 2) 12,d = 0.346 MPa

12,d <= fv,d (0.346 <= 1.231)
W3nonseaemocTTa Ha ceyeHneto e 28.1%

KOHTPON HA HAMPBEXEHUATA - YCYKBAHE

XapakTepucTMUHA AKOCT Ha CPA3BaHe fv,k =  2.000 MPa
UsuncantenHa AKocT Ha cpA3BaHe fv,d = 1.231 MPa
YcykBsal, cbnpoTUBUTENEH MOMEHT Wp2 = 601.68cm3
LelicTENTeNHN cpA3Bawy HanpexeHus (oc 2) Ttor,2,d = 0.021 MPa

Ttor,2,d <=fv,d (0.021 <= 1.231)
MN3nonzeaemocTTa Ha ceueHneto e 1.7%

YeyKBaly ¢ BMPOTUEBMTENEH MOMEHT Wp3
LevicTeuTenHN cpAsBawm HanpexeHus(oc 3) Ttor,3,d

452.39cm3
0.028 MPa

ttor,3,d <= fv,d (0.028 <= 1.231)
MN3nonzeaemocTTa Ha ceueHuneto e 2.3%

CynepnosnLyA Ha yCcuaMATa 0T HaNpeuHN CUaN U YCYKBaly, MOMeHT
(oc 2)

Ttor,3,d +12,d <=fv,d (0.374 <= 1.231)
WN3nonseaemocTTa Ha ceueHneto e 30.4%

Mpesa 217-124

MoOHOIMTHO ABPBO - UFNOANCTHA M MeKa WHPOKOANCTHA AbpBechHa - C18
ExcnnoartaupoHeH knac 1

EUROCODE
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KoeduupeHT Ha n3nonssaHe 3a BCUUKM TOBAPHN CbCTOAHNA
5.y=0.31 4.y=0.06

KOHTPON HA HOPMAITHN HAIMPEXEHUA
(cnyyaii Ha HaToBapBaHe 5, kpali Ha NpbTa)
MsuncantenHa HopmanHa cuna N = -29.019 kN
Hanpeuna cuna no nocoka Ha oc 2 T2~ 0.000 kN
Hanpeuna cuna no nocoka Ha oc 3 T3~ 0.000 kN
KOHTPON HA HAMPBEXEHUATA - HATUCK
Bua HaToBapBaHe: 0CHOBHO - cpedeH nepuoa
KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduupeHT Ha curypHocT Ha matepuana ym = 1.300
Kopekupa 3a enemeHT! ¢ Mankn pasmepu - oc 2 Kh_2 = 1.046
Kopekupa 3a enemeHT! ¢ Mankn pasmepu - oc 3 Kh_3 = 1.046

KoedmupeHT Ha NpepasnpeeneHne Ha HanpeXeHUATa (32 MPaB O BLFBJHO CeueHue)

km = 0.700
XapaKkTepucTUUHa AKOCT Ha HaTUCK fc,0,k = 18.000 MPa
M3uncnntenHa AKocT Ha HaTUCK fc,0,d = 11.077 MPa
XapakTepucTMuHa AKOCT Ha OrbBaHe fm,k = 18.000 MPa
M3uncantenHa AKocT Ha orbBaHe fm,d= 11.582 MPa
OTHOCUTENIHO U3K BAYB aHe Arel,2 = 1.132
OTHOCUTENIHO U3K BAYB aHe Arel,3 = 1.132
NsuncantenHo HaTMCKOB O HanpexeHue oc,0,d = 2.015 MPa
HATUCK N OMbBAHE - TOJTAMA CTPONHOCT
HauanHa HeTouHoCT Bx = 0.200
Koeduupent k3 = 1.224
Koeduupent k2 = 1.224
Koeduupment ke,3 = 0.592
Koeduupent kec,2 = 0.592
(0c,0,d / (kc_2 x fc,0,d)) + km x (cm3,d / fm,d) +
+om2,d / fm,d <=1 (0.307 <= 1)

M3nonssaemoctTa Ha ceueHneto e 30.7%

(0c,0,d / (kc_3 x fc,0,d)) +om3,d / fm,d +

+km x (cm2,d / fm,d) <=1 (0.307 <= 1)
M3nonssaemoctTa Ha ceueHneto e 30.7%
MOHOAMTHO ABPBO - MMNOANCTHA U MEKa WMPOKONCTHA AbpBecuHa - C18
ExcnnoartaupoHeH knac 1
EUROCODE
2

x

3 / i 3

| L/

L

KOHTPOJ/T HAHOPMAITHWN N CPA3BALLN HANMPEXXEHNA
(B HauanoTo Ha esnemMeHTa)
M3uncantenHa HopmanHa cuna N = -5.000 kN
HanpeuHa cuna no nocoka Ha oc 2 T2 = 3.000 kN
OrbBaw, MoMeHT okosio oc3 M3 = 2.000 kNm
KOHTPOJ1 HA HANPEXXKEHUATA - HATUCK N OTbBAHE
Bup HatoBapBaHe: ocHOBHO - cpeeH nepuoa
KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduupeHT Ha curypHocT Ha maTtepuana ym = 1.300
Kopekuusa 3a enemeHTU ¢ Manku pasmepu - oc 2 Kh_2 = 1.134
Kopekupa 3a enemeHT! ¢ Mankn pasmepu - oc 3 Kh_3 = 1.046

KoeduupeHT Ha NpepasnpeenieHne Ha HaNpeXeHUATa (33 MPaBOLFBJHO CeueHe)

km = 0.700
XapaKkTepucTUHa AKOCT Ha HaTUCK fc,0,k = 18.000 MPa
W3uncnntenHa AKocT Ha HaTUCK fc,0,d = 11.077 MPa
XapakTepucTMUHA AKOCT Ha Or'bB aHe fm,k = 18.000 MPa
WN3uncautenHa Axoct Ha orbBaHe - oc 2 fm,2,d = 12.561 MPa
W3uncnutenHa AKocT Ha orbBaHe - oc 3 fm,3,d = 11.582 MPa
OTHOCMTESIHO M3K BAUB aHe Arel,2 = 2.265
OTHOCUTENIHO U3K BAYB aHe Arel,3 = 2.265
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M3uncantenHo HaTMCKOB O HanpexeHne oc,0,d = 0.521 MPa
CbnpoTuBUTENIeH MOMEHT W3 = 192.00cm3
HopmanHu HanpexeHUA oT orbeaHe cnpAmo oc 3 om3,d = 10.417 MPa

om3,d <=fm,3,d (10.417 <= 11.582)
WN3nonzeaemocTTa Ha ceueHneto e 89.9%

HATUCK N OMbBAHE - FONAMA CTPONHOCT

HauanHa HeTouHoCT Bx = 0.200
Koeduupent k3 = 1.761
Koeduupent k2 = 3.261
Koeduuyent kc,3 = 0.375
Koeduupent ke,2 = 0.178
(0c,0,d / (kc_2 x fc,0,d)) + km x (6m3,d / fm,3,d) +
+om2,d / fm,2,d <=1 (0.893 <= 1)
M3nonssaemocTTa Ha ceueHneto e 89.3%
(0c,0,d / (kc_3 x fc,0,d)) +om3,d / fm,3,d +
+km x (6m2,d / fm,2,d) <=1 (1.025 <= 1)
M3nonseaemocTTa Ha ceueHneto e 102.5%
KOHTPOJT HA HANPEXKEHUATA - CPA3BAHE
Bup HatoBapBaHe: ocHOBHO - cpedeH nepuoa
KopekuyoHeH koeduupeHT Kmod = 0.800
KoeduupeHT Ha curypHocT Ha matepuana ym = 1.300
XapaKkTepucTMUHO CpA3BaLL0 HanpeXeHue fv,k =  2.000 MPa
M3uncantenHa AakocT Ha cpA3BaHe fv,d=  1.231MPa
Mnow, Ha HanpeuHoTo ceueHne A= 96.000cm2
LeicTBUTeNHN CPA3B AN HanpexeHNsA(oc 2) 12,d = 0.469 MPa
12,d <=fv,d (0.469 <= 1.231)
M3nonssaemocTTa Ha ceueHneto e 38.1%
MPOBEPKA HA YCTONYMBOCT U3BBH PABHUHATA
Bup HatoBapeaHe: ocHOBHO - cpeeH nepuoa
KopekuyioHeH koeduupeHt Kmod = 0.800
KoeduupeHT Ha curypHocT Ha maTtepuana ym = 1.300

PasctoaHue MeXay ToUkuUTe Ha 3aKpernsaHe neprneHAUKYNAPHO Ha Hanpae IeHNeTo H...

lef = 300.00cm
5%-eH ppakTun Ha E-moayna ycnopeaHo Ha B nakHaTa
E0.05 = 6000.0 MPa

5%-eH GpaKkTMA Ha MoAYNa Ha cpAsBaHe G G0.05 =  370.00 MPa
YcyKBal, HePLWOHEH MOMEHT Itor = 1191.7cm4
VHepuyoHeH MoMeHT 12=512.00cm4
CbnpoTBUTENEH MOMEHT W3 = 192.00cm3
KpnTnuHo HanpexeHue Ha orsgaHe om,crit = 63.479 MPa
OTHOCHMTE/IHa CTPOIHOCT MPY UK BAUB aHe Arel = 0.533

Koeduupent k_krit = 1.000

HopmanHn HanpeeHns oT orbBaHe cnpAmo oc 3 om3,d = 10.417 MPa

om,3,d <= k_krit x fm,3,d (10.417 <= 11.582)
WN3nonzeaemocTTa Ha ceueHneto e 89.9%
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