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depManu JoHNXAJalI Ba XUCOOJIAII TYFPUCHIA YMYMHA MabJIyMOTJIap

Xo3upru AaBpaa ydOypyak IMak/UTH, TPANelUsCUMOH, Iapajuie]l KaMmapiud Ba
KYTIOypUakiy MONUroHan dgepManap KylaHwiaad. Y4Oypyak Makiiu ¢epManiap ToOM
IIMAcHra KeCKHH KUK 25°—45° Tama@ STajuraH MarepHaiap OWIaH SHOMTHIINA
KyutaHuiaau. (TYIKUHIA acOecT-IieMeHT mudepiap, uepenuraiap Ba 0.)

TastHa KuCcMH Mypakkad ycTyH OwiaH (akar MapHAP OpPKaIu OMPUKTHUPHIAIN.
AxcapusT xoutapaa GepMaHUHT Yidamiiapu yHIaH (oiganaHumniiara, MEbMOPUYHIINK Ba
TEXHOJIOTHK Taslabiapra Kypa Oenruianaiy.

Tpaneuusicumon gepmaniap TOMH KECKMH Kusi OyJIMaraH OMHOJap/ia WII-IaTHIIaIu.
KoncTpykTuB TomMoHuMIaH Oup Heua ad3aukiapra 3ra, STUBYM MOMEHT 3IIOpacUra
TYynapokK »aBoO Oepaau, yCTyH OWIaH XaM MycCTaxkaM, XaM [IapHUp OpKaIH
OMPUKTUPUIIUIIN MYMKHH.

[Tapannen xamapiau (epmanap caHoaT MIUIA0 YMKAPUINM TanabJlapuHU TYIAPOK
KOHJUPUILIK Ba OJAUM KYpuHUIITa »5ra OynaraHu cababnu Kypuiauiiga KYIpok
KYJUIaHWIAIH.

Kynbypuaknu monuronan GepMaJlapHUHT TalllK| KYPUHUIIHA 3TUBYM MOMEHT
SIIOPACUHUHT IIAKJIWra SKAH OYyNraniurd Tydaiiv yjaap MaTepUaTHUHT cap(iaHUIIN
HYKTaW Ha3apujaH 2HT Texamiu ae0 xucooOmananu. LllynuHr yuayHn OyHmait pepmanap,
acocaH KaTTa OpalMKJIW OynraH OWHOJApHW KOIUIallja Ba IOKJIap HucOaTaH KarTa
Oynranna KyJulaHUIaau.

DOneMeHTaapia XOocuil OynaguraH XucoOMM KydylapHM KypUJIMII MEXaHUKAcu
ycymnapuaas ¢oiananud Tonuaaau Ba 3J€eMEHTIApHUHT KECUM 103aJlapy aHUKJIaHau:

N
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- UY3WJIMILTa UIJIAETTad JIEMEHT YUyH - A = R
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@depMaHM JIOHUXATAN Ba XHCOOJIAIIT

Tanad xKununaau: PepMaHu KUCMIIAPUIATH KydJIapHU Ba KHUCM IO3aJlapUHU
XucooJamn:

Bomnanrny MmabjaymMotiap:

1. depmanu y3yHIUTH =18 m.

2. Tyryn opacugaru macoda b=1,8 m.

3. depmanu OanmaHIIUTH h=1,8 m.

4. Kop 1oku co= 1,0 kH/™.
5. depmaHu KagaMMH S=6 M.

buno ucutunanu, pepmanunr OornanumM mapHupad. Gepmanu xucoOu Ba YHUHT
KHCMJIAPUHU JIOWHXaNalll Kyiuaard Oockuuiapad noopar:

l.depmany TeOMETPUK YN3MACUHU aHHUKJIAL.

Tyryu Cappos Tuprak

h=1.8

b=1,8 | b=1,8 \TarcapposB \. XaBOH

L=18m

2. FOxyiapHu aHuK1a1I.

depmaHn KHCMIJIapUTa JOWMHM Ba BAaKTJIW IOKJIApJaH Tamkapu, (epMaHuHr ¥3
OFUPJIMTUJAH TYTYHJapJaH Ba TOM KaTjamMuaa XOCHJI OYiIaJuraH IOKJIap Xam TabCup
ATaJIN.

KyHH1ard MECOJIJIa BaKT/IM 10K cudaTuaa Kop KaTjaaMuJIaH XOCHI OYraH 10K KaOyi
KWIMHAIH.

depMaHUHT 1m° TOPU30HTAN 03a7aru MEbhEPUN OFUPIIUTUHU Kyhuaaru gopmyiia
OWJIaH aHUKJIAMMU3.

g=k x 1= 0.01 x 18=0.18 xH/™*

k=0.01 kH/m — depma orupiuru kodhGUIHCHTH.
Koaddunmentn K maiiBanmiu (cBapkajin) hepmaiapaa Xucoora OJIMHAIH.
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depMara TAbCUP ITAETTaH IOKJIAPHH KaMJIALI

Menépuit | Ok Gyitnua XUCOOMIA
Ne {Oknap IOK. MaBCyMUI IOK.
H/M? K03 (. H/Mm?
Jlonmuii rokJIap.
1. | CyBaan xuMosl KaTiiam 150 13 195
2. | AcanbT CyBOK KQIMHIIUTH 350 13 468
3. | Uccuknuk YTKa3Maluran
KaTjiaM (meroGeToH)
Kamummra  b=8 wmMm; g=580 470 12 >64
Kr/M>
4. | Byrnan xuMos KaTiamMu 50 1.2 60
5. | [IynaT énma 330 1.05 345
6. | Tyrynmap 50 1.05 53
7. | Tycunnap 150 1.05 158
% | depua 180 1.05 189
Kamu: 1720 2033
Baxmau oxnap
1 | Kop roxu 1000 1.4 1400
SKamu: 2720 3334

®epmaHuHT 1M y3yHIUTUTa TYIAETraH XucoOUil I0K.

9=q-s
q=6Xx3.334=20.6 xH/™

Tyrynnapaaru xucoOuii FOKIaH XOCKJI OVIraH Ky4YHU aHUKJIaI.

depma Ba IOKJIAP CUMMETPUK DKAaHUHU Hazapra oiaubd XucoOHU (hepMaHUHT SIPMHU
yuyH Oaxapamu3. depma KUCMIApUIATM MYKKM KYWIAPHUHT KYPWJIMII MEXaHUKAch
yu3Ma ycyiauaaH ¢oiinananud MyHocadaT YM3MacuHU KypaMus3.

®epmaHuHr xuco0 ym3macu cudaruga OyTyH Y3YHIUTHM Oyiiua TEHr TabCHUP
ATYBYM OUPJIMK 10K TAbCUPUHU KaOyJl KUIAMU3.

TyryHra Tymaérran OMpJuK 10K TyTYHJIap Opacuiard Maco(paHUHT SIPUMHIa TEHT.



Ra=9 R,=9

Fi=q (b1+b2/2)=1 (0+1.8/2)=0.9
F2=q (b1+b2/2) =1 (1.8+1.8/2)=1.8

R,=Ry=(2F1+9F,)/2=(2*0.9+9*1.8) /2=9

(I)epMaHn KUCMJIApAIArd Ky4JIapHU aHuKJIall

1. ®epmann 1:50 mactabaa un3aMus.

2. Tamku KywiapHu KyWnb uumzamus, OepK Ba OUMK MaWJOHJIapHU Oenrunad
OJIaMU3.

3. Kyunap kyn OypuaruHu kypaérranja uyuM3Majza TallKd KywIapHU coat
cTpenkacu Oyiinya KoiamTupamMus.

4, depmara Tabcup KWJAETraH Kywiap OJIWHTH MAaHJIOHHUHT OCITHCHUHU
KYYHUHT OOIUIAHUIIH, Ky4JaH KEMMHTUCUHA OXUPTHUCH J1e0 KaOys Kuiamus.

5. depma KUCMITApUIAard KyYIApHUHT TYTYH KECHMH yCYIIH OWJIaH aHUKJIaiMu3
Ba INyHJAW TYryH TaHJIAWMU3KH, YHJArd HOMAabIymJilap COHHM HKKHTAJaH OPPTUK
OyIMacuH.

6. Ky4yHuHT uopacuuu aHUKIAI y9yH 4Yu3Mara Kapaimus. Arap Kyd TyryHra

WyHanran OVica, CHUKWIMINTAa Ba aKCHHYa TECKapu WyHaiIraHn Oyica, Yy3wiMinra
WILTIANIN.



(I)epMa KHCMJIAPDUHHUHI KECUM I03AJIAaPUHU TaHJIaIl

Kecum ro3amapuHu TaHIam myJaTHAHT MapKaCHHU OCNTUIaIIaH OonIaiMus.

®epmanunr acocuii kucumura wmapkacu 18IIC T'OCT 235-70-79 Oynran
nyJIaTHU KaOyn KujaMu3. by mymaTHUHT XMCOOUM KapIITHIIUIH:

Rs =24 xH/cm®

®daconka yayH mMapkacu 18IIC 6yiran Ba xucobmii kapmmmnra Ry = 23 kH/em?
OynTaH mynanT KaOdyJ KUjIaMu3.

CappoB KucmitapuHUHT XucoOu. CappoB KUCMIIAPUHUHT XUcoOmii y3yrmurd |y
cudaruaa Tyrysiap opacuaara Macoda Kadyn KUIuHAIH.

l,=180 cm

Kecum 1o3ayiapuHu TaHIAIIHU SHT KaTTa Kyd Tabcup dTaérrad XK-7 xucMaaH
oomutanMus. Ny.7 = 442.86 kH.

CappoB KUCMHHHMHT JTmryBYaHiauru A= 60 ne® kaOyn kmiamm3. Y Xojaa
MapKa3uil CUKWITaH KUCMUHUHT TYFpHU MyHamum Oyitnda sruiuil Ko3GPUImeHTHHI

¢ =0.805 ra Tenr ned onmamus.
KUCMHUHT Tajad 3TWIraH KYHJIAJIaHT KECUM F03aCUHU XUCOOIaliMUu3.

N
Ape = Ry, =442.86x0.95/0.805X 24 x0.95 = 22.92 e’ [2=11.46 en’
y/c

by epna v,=0.95 Ounomap 6yiinua xaBcU3IMK KOdpduimeHTn 2-cuH@p OuHOMAp
Y4YyH.
v.=0.95 (CHulI Tabmura 6)
I=180/60=3cM KecuM H03aCUHUHT 3apypuid HHEpLus paauycu ().
dacoHKaHWHT KAJIMHIUTH XaBOH Ba THPrakjiapiard KywWIApHHHT MUKIOpUTa
Kapab, 2-xaaBanaan Kadyn kuimamu3. N=236.88 kH 6ynranaa t=10 MM KaOyn KyuIHHAIH.

N xkH 260-400 410-600 610-1000
t MM 10 12 14

Hatmxara kapab caprameHTnan 2 Ta TeHr ToMoHym Oypyak L 90x8 kaOyn
KHJIaMU3.

A =13.9x2 = 27.8 cMm?
Ix=276cm iy=4.08 cm

CappoB KUICMUHHUHT XaKUKHI STUITYBYAHIUTHHN XHUCOOIaiMu3.

7



A = lo 1 1,=180/2.76=65
Ay = 1,/ 1,=180/4.08=44

OrulyBYaHIMKHUHT 3HT KaTTa KUiMaTura Kapad, KoopGUIMeHT (¢ HU aHUKJIanMus3.

Ax= 65 Ta kapabd, ¢ =0.78

CappoB yCTUBOPIUTUHU TEKIIUPAMHU3.

N*y,
= Ay 442 86 x 0.95/0.78x27.8x0.95= 20.42 kH/cm? < 24 xH/cM?

Cappos 0o111Ka KUCMJIapUHU IOKOpUAAru TapTrO/1a aHUKIaHiMU3.
Tar cappoB xucoou
XurcoOuil BHT KaTTa 3YPUKHUIL XOCUJ OYITraH A-8 KUCMHU y4yH amaira OlMpaMus.

xucobuit kyd — Na.g = 461.39 xH.
TarcappoB y4yH Tanad 3TUITaH I03aCUHU aHUKJITAUMHUU3.

*
7
A4,, =——"—=461.39x0.95/24x0.95=19.22cm2 /2=9,61 cm?
P*R;*y,

Hatwmxara kapab copramenTnan 2 ta Tenr Tomonnu  L90x6 kabyn kunamus.

A =10.6x2=21.2 cM® ik=2.78cm i,=4.04 cm

KecumuuHr YCTUBOPJIUTUHU TCKIINPAMHU3.

o=———""— =461.39x0.95/21.2x0.95=21.76 kKH/ cm” < 24 kH/cm®

Tar cappoB KUCUMJIQPUHHHT STWIYBYAHJIUTUHU PyXcaT ATHITaH MUKI0p A,= 400
JIaH OIMO KeTMacIHuru Kepak. =360 mm.

A =1 /1, =360/2.78=130 < 400
Ay =1y /1,=360/4.04=89 < 400
XaBoH xucooun



Xaponnaru xucoouit kyd Ny, = 236.88 kH.
XaBOHHUHT Y3YHJIMTHIAaH KyiHuaaru (opMysia OWIaH aHUKJIaHMMHE3.
xucoouit y3ymuk lo, = 0.8 1,,=0.8-255=204 cwm.
XaBOH 3ruTyBUaHauTuHu A = 100 1e6 KalOyn Kitamu3, yHIa
¢ =0.542.
XaBOHHVHT Tajla0 3TWiIraH KyHAaJlaH KecyM [03acVHV aHUKIaIMM3.
__N*7,
" *R %y,

A = 236.88x0.95/0.542x24x0.95=18.1 cm?

A/2=9.105 cm’
Hatmxkara xapab copramentnan 2 ta TeHr TomoHiin — L80x6 xabyn KumaMus.

A =9.38x2=18.76¢cm2 i,=2.47cm 1,=3.65cm
XaBOH KWCMHHHUHT XaKUKUH ATHITYBUAHJIMTUHHA XUCOOIaiMu3.

d = lo 1 1,=204/2.47=83
Ay = Iy 1 1,=255/3.65=70

OruTyBYaHIMKHHUHT 3HT KaTTa KHAMaTHra Kapad, Ko3QpGUIMEHT (¢ HA aHUKJIaHMU3.
A= 83 ra kapabd, ¢ = 0.663
XaBOH YCTHBOPJIUTHHH TEKITUPAMHM3.
N>y,
o=—"""
2A* 9y,

G = 236.88 x 0.95/0.663x18.76x0.95= 19.05 kH/cm® < 24 xH/cm?
XaBOH XHCOOM.

Xaponaaru xucoouit kyd Nys= 131.83 kH.

XaBOHHMHT Y3YHJIUTHAAH Kyluaaru popmMysa OuiaaH aHUKIaiMMU3.
XucoOuit y3yHIHUK lox = l1,= 0.8:255=204 cm.

XaBOH oruTyBUaHIuTuHU A = 120 ne6 kalOyn Kuiamu3, yHaa

¢ =0.4109.

XaBOHHHUHT Taﬂa6 OTUJITAaH KSJ’HI[aHaH KECUM H03aCHUHHN aHI/IKHaI\/JIMI/IQv.
N*7,
mp
P*R *y.
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A=131.83x0.95/0.419x24x0.95=13.11cm2 A2 =6.56 cM®
Hatmxkara xapa0® coprameHTnan 2 Ta TeHT TOMOHIM  |§3X6 KaOys KuiaMus.
A= 7.28x2=14.56 cM2 1,=1.93 cM 1;,=2.99cm
XaBOHHHUHT XaKUKHUH ATUITYBYAHIUTHHHI TOTIAMU3.

A =l 1 1,2204/1.93=105
Ay = o 1 1,=255/2.99=85

OrulyBYaHIMKHUHT 3HT KaTTa KUMaTura Kapad, KoopUIMeHT (¢ HU aHUKJIanMus3.

Ax = 105 ra kapa6, ¢ =0.51

XaBOH YCTI/IBOpJ'II/IFI/IHI/I TGKIHI/IpaMI/IS.
N*y,
(7 ="
2A* 9>y,

G = 131.83x0.95/0.51x14.56x0.95 = 17.75 xH/cm® < 24 xH/cm®

Tuprak xucodu

xucobuii kyd — N3 4= 37.08.xH
Tuprax srunyBuarymruau A = 140 ne6 kaOyn KuimaMu3, yHaa
¢ =0.315.

Tuprak y3yuaurua |3 4= 180 cm
XucoOui y3yHIuK lox = l34= 0.8-180=144 cwm.
TuprakHHUHT 3apypUi UHEPLIUS PAIUYCH:

[,=1.03cm
Tasab sTviran KyHgasIaH KecuM 103acHY aHUK/IaIMU3.

N>y,

Ay = oo
P*R*y,

mp

A=37.08x0.95/0.315x24x0.95=4.90 cm?
A/2 =2.45 cM?
Hartwmxara kapab copramenTaad 2ta TeHr ToMoHian  L40x4 kaOyn kunamus.

A= 3.08=6.16cm2 i,=1.22cm i,=2.45 cm
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TI/IpFaKHI/IHF XaKI/IKI/Iﬁ OTMJIYBUYAHJIIUTUHU TOIIAMU3.

A = lo 1 1=144/1.22=118
Ay = o/ ,=180/2.45=73

OrulyBYaHJIMKHUHT 2HT KaTTa KMMaTura Kapad, KodQPUIMEHT ( HU aHUKIaiMu3.

Ax=118ra kapad, ¢ =0.43

XaBOH YCTI/IBOpJ'II/IFI/IHI/I TGKIHI/IpaMI/IS.
N*y,
O' =
2A*p*y,

G = 37.08 x 0.95/0.43x6.16x0.95= 14.0 kH/cm? < 24 xH/cm?

depma TYTyHJIAPUHUHT XHCOOH
Mertasn 4ok O6yitnda xucoo.

YOKVMHMHT y3YHJIUTUHNA aHUKJIAUMU3.
L o__ O7N
! Zﬂf * kf * RWf
0,3N
! 218f * kf * wa
by epna,
B; -YOKHUHT YyKypiauruHu cudarmoBun kodpduiment OYnubd, mnaiiBaHiami
TexHoJIoTHsIcura 00FauK xonaa yHu 0.7 ra TeHr ned onamus.
R,,=18 kH/cM° - MeTamn YOKHHHT XHMCOOWMH Kapmmuurd K, - GypY4aKkHHHT

acocuaru KaJuHIJIUTH.

Vmyamnapn L. 80x6 (1-2) xaBOHHHMHT (hacOHKAra MaxKaMilall ydyH MaiBaHUIaIT
YCYJMHH KaOys KUJIaMu3.

Onextpoguar O 424 mapkacuaaH ¢oiinananamus. 1-2 xaBoHIArm XuUcoOUil Kyd
N, =236.88 kH ra tenr.

YokHuHT Oypuak acocujaru KATMHIUTUHU K¢= 6 MM ra TeHr e onamus.

YoxkHuHT Oypuak yunaaru Kamuaauruan Ke= 4 MM ra Tenr ne6 onaMus.

XaBOHTa TabCcUp 3TaéTrad Kyd OypuakHUHTr y3yHura 0.3 N Ba ynunr acocura 0.7 N
MUKJIOpJa TAKCUMIIaHATH.

| °— 0,7N 0.7*236,88

) - =10.97cm
28, *k, *R,, 2*0.7*0.6*18
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03N  0.3*2495
Y 2B, %k, *R,, 2*0.7*0.4*18

I n

=7.05cMm

lw=10.97+1=12cMm neb kaOyir KujamMus.
lw=7.05+1=8 cm neb kaOyJ KuIamMus.

Vmuammapn L 63x6 (4-5) XaBOHHHMHT (paCOHKAra MaxKaMall ydyH MaiBaH/IAII
YCYJIMHH KaOyJ1 KUjIaMu3.
OnexkTpoaHuHr O 424 mapkacuaad QoinanmaHamus. 4-5 xaBoHJaru XUCOOUN Kyd

Ns.s= 131.83 kH ra tenr.
YokuuHr Oypuak acocuaru KammHiuruau Ky= 6 MM ra TeHr neb oixamus.
Yokuunr Oypuak yuugaru Kanuaiauraau Kq= 4 MM ra TeHr 1e6 oaMus.
XaBOHTa Tabcup dTaérrad Ky4 Oypuakaunr y3ynura 0.3N Ba yHunr acocura 0.7N

MUKIOPpAa TaKCUMJIaHAIU.

o 0,7N 0,7*1318 _
1,° = = =6,1cm
28, *k, *R,, 2*0.7*0.6*18
| " 0,3N 0.3*131,83 =3.92 oM

v T28,*k, *R,, 2*0.7*0.4*18
l,=6,1+1 =7 cm 1e6 KaOys KHIaMus.

1,w=3,92+1=5 cm neb KaOyJ KuIamMus.

Vmyamnapn L. 40x4 (3-4) TuprakHuHT (acoHKara Maxkamaml yayH naifBaHam
YCYJIMHU KaOys Kuiamus.

OnexktpoanuHr 3 424 mapkacuaan dongananamus. 3-4 TUprakgaru XucoOud Kyd
N3,= 37.08 kH ra TeHr.

YokHuHT Oypuak acocuaaru KanuHIuruiu K= 5 MM ra TeHr e onamus.

Yokuunr Oypuak yungard Kanuaiauraau K= 3 MM ra TeHr 1e6 onaMus.

Tuprakka Tabcup sTaérran Kyu Oypuakaunr y3yaura 0.3N Ba ynunr acocura 0.7N
MUKJIOpJa TAKCUMIIaHATH.

0 0,7N 0,7*37,08 _
I, = = =2,6cMm
28, *k, *R,, 2*0.7*0.4*18

n 0,3N 0.3*37,08 _
I, = = =2.2cm
2B, *k, *R,, 2*0.7*0.2*18
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lw=2,6+1=4 cM 1eb kalyn KuiIammus.

lw=2.2+1=3 cM 1e0 KaOyJ KuIammus.
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