PHANII :
THIET KE KI THUAT



CHONG I : TINH TOAN BAN MAT CAU
+Chiéu dai tinh todn: L =42m
+Kho cau: B=( 8 +2*1.5 )m
+T4i trong: doan xe HL93, ngdi di bo: 300kg/m*
+Quy trinh thi€t ké BGTVT 22 TCN 272-05.
+Tiéu chuén thiét k& dong 6t6 TCVN4054-05.
Vat liéu :

+Cong do bétong 28 ngay i Te = SOMPa_

+Cong do thép thong v ~ 400MPa.

I .Phong phap tinh toan néi luc ban mat cau.
-ap dung phong phdp tinh todn gan diing theo TCN 4.6.2( di€u 4.6.2 ctia 22TCN272-05) .

Mait cau c6 thé phan tich nh mot dam lién tuc trén cdc goi la cac dam.
II. Xac dinh néi luc ban mat cau

1 So do tinh va vi tri tinh noi luc:

Ban mat cau lam viéc theo hai giai doan.

1 Giai doan mot : Khi cha n6i ban , ban lam viéc nh mot dam cong son ngam & son dam

2 Giai doan hai : Sau khi n6i ban, ban dgc néi bang mai n6i 6t, do truc ti€p véi dim
ngang.

1/2 MAT CAT TREN TRU1/2 MAT CAT GIUA NHIP
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a-Tinh toan ban hang :
-Xdc dinh chiéu day ban mat cau:
Chiéu day ban t6i thiéu theo AASHTO 1a 175(mm)
Vé6i dam don gian :
1.2(S+3000) 1.2(2080+ 3000)
H, . = 30 = 30 =203.2(mm)>175(mm)
Chon h, = 205(mm) lam chiéu day chiu luc ctia ban mat cau,cong thém 15(mm) hao mon
,trong lgng ban khi tinh 1a 220(mm).
1 -Trong long ban mat cau :

W=H, x 7 =220x24x10° =528 x10° N/mm
2-Trong long 16p phu:
-L6p phtt mat cau :
+ Bé tong Asphalt day 5cm trong,long riéng 1a 22,5 KN/m’.
+ Bé tong bdo vé day 3cm trong,long riéng 1a 24 KN/m®.
+ L6p phong née Raccon#7(khong tinh)
+ L6p tao phang day 3 cm,trong long riéng 1a 24 KN/m®.

|| R |
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
Lép tao phang 0,03 24 0,72




— Tinh tai rai déu cta 16p pht tinh cho 1mm cau la:
W,,,, =112+0,72+0,72 = 2,56(KN/m)
3 -Trong long lan can :
P,=(( 865x180+(450-180)x75+50x255+535x50/2+(450-230)x255/2))x2.4x107
= 5.75N/mm

865

cdu tao lan can
1- Noi luc do tinh tai
( Noi luc tinh cho dai ban ngang c6 chiéu rong 1a 1 mm)
a ) Noi luc do ban mat cau W, :
So do:

_ —5
S=2080mm ,h =200mm , Vs = 480x10 "N /mm,

Momen dong va am tai giita nhip va g6i ctia ddm lién tuc c6 thé 1ay:

UAS ?
M= 12 =1444 N.mm/mm
Viéc xép tinh tai do ban mat c4u thé hién nh ban vé:

‘ 104 | 208 | 208 |

do6i voi tai trong phan bo déu,cdc dién tich trong bang nhan vé6i S dé tinh luc cit va S* dé tinh
momen
R,y = Wy xdién tich thuc khong c¢6 doan hang xS
=4.80x107(0.3928)2080=3.58 (N/mm)



M,,, =W, x dién tich thuc khong c6 doan hangxS*
=4.83x107(0.0772)2080°*=1337.72(N.mm/mm)
M, = W, x xdién tich thuc khong c6 doan hingxS®
=4.8x107(-0.1071)2080% =-1855.83 (N.mm/mm)
b)Do ban hang

Cic tham s6 h, =230(mm),W, =5.42x10” (N/mm?) va L=1250(mm).Viéc dit tinh tai 1én ban
hang thé hién trén hinh .
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W, =5.42x10°

Theo bang A1 phan luc ctia dam I ngoai va momen la:
R4 =Wox(dién tich DAH doan hang) L
104
=5.42x107(1+0.635 208 )1040 =6.78(N/mm)
M,=-W,x(dién tich DAH doan hing) L’
=5.42x107(-0.5)1040* =-2445.78(N.mm/mm)
M,,,=W,(dién tich DAHdoan hing) L*
=5.42x1073(-0.2460)1040?=-1203.32(N.mm/mm)
M,,,=W,(dién tich DAH doan hing)L>

=5.42x107(0.135) 1040°=660.36(N.mm/mm)
c¢)Do lan can

Tai trong lan can coi nh mot luc tap trung c6 gia tri R, =5.75N /mm dat tai trong tam cua
lan can .Xép tai Ién dah dé tim tung do dah tong ting .Tra bang véi: L, =950-150=800mm

PH=5.75 N/mm
507tt4490047ﬁ
L 2% 330
t 1040 ’ 208c ;

4?0
2080 : 2080

R,,0 =P, x (tung do dah)
=R,y =P, (1+1.270L,/S)

=575000X10"5X(1+1.127X900/2080)=8.5N/mm
M,,, =P, x(tung do dah)x L,
jMzoo-b =P,(-1xL,)

=575000x107x(-1x900)=-4628.75 N mm/mm



M,,, =P, x (tung do dah)x L,
=M, =P,(-0.4920xL,)
=575000x107x(-0.4920x900)=-2277.35N mm/mm
M,,, =P, x (tung do dah)x L,
=M, =P,(0.27xL,)
=575000x107x(0.27x900)=1249.76 N mm/mm

Noi luc tinh cho dai ban trong( ndm gitra 2 son dam )
d) Noi luc do 16p pha W,
So do :

W,,, =168.75°N/mm?

Dung bang tra v6i :L2=600mm

AVAVS = LV Vg
L L[ [ L7 L L [ .1 L L L L] L[ L[ [ N

=) 50 =0 S56 === 760
L1O0Aao | —z2os0o e oso e e —2os0 e 2080 L1050 L

R, = Wpw((dién tich dah doan hang )L,+(Dién tich dah khong hang)S )
L
= Ry = Wpw ((140.635x S )x L,+0.3928xS)
=244
2
Mg, = Wpy((dién tich dah doan hing )x 2
2
= Mypppw = Wpw(-0.5) x L2
=168.75x107x(-0.5)x600°=- 211 N mm/mm
2
M,y = Wpyw X[(dién tich dah doan hang)x L +( dién tich dah khong hang)x SZ]

2
= My, = Wpy[(-0.246)x 12+(0.0772)x 8%)
=168.75x107°x[(-0.246)x600>+(0.0772)x2080°]=366.49 N mm/mm

2
Mg, = Wpyx[(dién tich dah doan hang)x L2 +(dién tich dah khong hang)x S°]
2
= M, = Wiy X[(0.135)x 22 +(-0.1071)x S°)
=168.75x10°x[(0.135)x600” +(-0.1071)x2080 ° ]=- 595.5 N mm/mm
2. Xac dinh néi luc do hoat tai :
2.1 Momen dong 16n nhat do hoat tai banh xe:
*Tai trong: Tinh theo tai trong truc 145KN, tai trong mdi banh xe trén truc gia thiét



bang nhau va cach nhau 1800mm, xe tai thiét ké duoc dit theo phuong ngang cau dé gay noi
lyc 16n nhat, vay tim caa béanh xe cach 1& duong khdng nho hon 300mm khi thiét ké ban hang
va 600mm tinh tir mép lan thiét ké, 3600mm khi thiét ké cac bo phan khéc.
Chiéu rong cua dai ban trong (mm) chiu tai trong banh xe cua mat cau do tai chd Ia:;

- Khi tinh ban hang: 1440 + 0.833X
- Khi tinh mémen duong: 660 + 0.55S
- Khi tinh mémen am: 1200 + 0.25S
( X 1a khoang céch tir banh xe dén tim gbi)
2.2.1. Tinh cho dai ban trong (Ttc 14 dai ban nam giira 2 swon dam):
* Mémen dwong lon nhdt do hoat tgi banh xe:
+ V&i c4c nhip bang nhau (S), mémen duong 16n nhat gan dung tai vi tri 204 (0.4S caa nhip
B-C):
S =2080=>S,," =660 + 0.55S = 660 + 0.55*2080 = 1705m
- Trwong hop 1: Khi xép 1 1an xe (m = 1.2):

- So dd:
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- Phan lyc tai géi 200:
Rooo=m*(y1" — y,* )*(W/ Sy"), trong d6, m 1a hé s6 lan xe
Khi llanxe:m=1.2
Khi 2lanxe:m=1.0
R0 = 1.2%(0.5100-0.0775)*(72.5*10%/1705)= 22.07 kN/m
- Momen tai vi tri 204:
Mags =m* (y;" - y,")*S*(W/ Sy,")
= 1.2%(0.2040-0.031)*2080*(72.5*10°/1705)
= 16772.38 Nmm =16.77 kNm/m
- Truwong hop 2 : Khi xép 2 1an xe (m = 1):
- So dd:
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- Phan lyc tai géi 200:
Raoo = mM*(yr’ — Yo' +ys' - ¥ )*(W/ Sy")
= 1*(0.5100-0.0775+0.0214-0.004)*( 72.5*10%/1705)
= 19.13 KN/m
- Momen tai vi tri 204:
Maos =M > (Y1 — Yo" + g’ — Y4 )*S*(W/ Sy") =
1*(0.2040-0.031+0.0086-0.0016) *2080* ( 72.5*10°/1705)
14542.52 Nmm/mm = 14.54 KNm/m
So sanh 2 truong hop trén ta chon Max{TH1;TH2},
Chon TH1: Ryp=22.07 KN/m , Myp,= 16.77 KNm/m
* MOmen &m lgn nhdt tai goi trong do hogt td@i banh xe:
- Thudng mdmen am 16n nhét dit tai goi C (Piém 300)
- Chiéu rong dai ban khi tinh mémen am 1a Sy,
Sw =1220 + 0.25S = 1220 + 0.25*2080 = 1695mm
- Trwong hop 1:  Khi xép 1 1an xe (m = 1.2):
Puong anh hudng M300 c6 tung do 16n nhat tai diém 206
- So do:

=oo zo= =os.s

- Phan luc tai géi 200:
R200=m*(y1Y — y2" )*(W/ Sy~ ), trong d6, m 13 hé sé lan xe
Khi 1lanxe: m=1.2
Khi 2lanxe: m=1.0
R200 = 1.2*(0.2971-0.06815)*(72.5*10%1695)= 11.75 N



- Momen tai vi tri 300:
M300 = m* (-yim— Yam)*S*(W/ Sw.)
= 1.2%(-0.1029-0.06815)*2080*(72.5*10%/1695)= -16681.16 Nmm

- Trwong hop 2:  Khi xép 2 lan xe (m = 1):
Theo ly thuyét trong sach “Cau bé tong cét thép trén duong 6t6” cua GS-TS Lé Pinh Tam
rang: Mémen do xe thir 2 nho hon 20%(m = 1)
b. Tinh cho ban hing (Ban mut thira):
*Tai trong: Tai trong lay nhu dbi véi tinh dai ban phia trong, vi tri banh xe ngoai dat cach
mép lan can 300mm hay 310mm tinh tir tim dam chu.

* MOmen am do hoat tdi trén ban hing:

So do:
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Swo = 1240 + 0.833X. Chi tinh mdmen am cuia ban hang néu:




X=(L-Bc-600)>0
Thay s6: X = (1040 — 450 — 600) =0
=> S\, = 1240 + 0.833*0 = 1240 mm
do @06, phai tinh mémen &m do hoat tai:
Moo= - mM*W*(L — Bc — 300)/ SWo ) = -1.2*72.5%10**(950-450-300)/1306.6
Mygo= -13317 Nmm/mm =-13.32 KNm/m
* Mo men dong lon nhdt do hoat tal :
Tai trong banh xe ngoai dit cdch mép lan can 300 mm tinh tir tim ddm chu.chiéu
rong lam viéc cta dai ban ciing 1ay nh ban hang

- So dd:
1800
w W=72.5KN
200 205§ 300 305 400 405 500 600
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R200 = m*(ylv * Yo )*(W/ SWo)

= 1.2%(1.1105+0.27075) * 72.5%10%1306.6

R200=98.51 kN/m

2.2.2. T6 hop ndi luc (do tinh tai va hoat tai) caa ban:

A. Mdmen va luc cit theo TTGH cwong dg 1:

T hop tai trong thang ding c6 thé tinh theo cong thic.

N2 7iQi=n[y,DC+y,DW+1.75(LL+IM)]

Trong do:

N:=NpnrN=0.95
np=0.95 cét thép duoc thiét ké dén chay.[A1.2.3]

Nnr=0.95 Ban lién tuc.[Al1.3.4]

n,=1.05 cau quan trong [A1.3.5]

Do d6: 1,=0.95(0.95)(1.05)=0.95.

H¢ s6 tai trong cho tinh tai y, lay tri s6 16n nhéat néu hiéu tng luc tang thém va tri sb
nhé néu hiéu ung luc nho di [Bang.1.2]. Tinh tai DW Ia trong luong I6p phu bétdng nhya va
DC la tat ca céc tai trong tinh khac.

My = 0.95%(y p1*( Mot Mpp + Mys )+ ¥ p2* Mwaw+1.75*(1+IM)*My)

Qu =0.95*(y p2*( Qwot Qpb  + Quws )+ 7 p2* Quawt1.75*(1+IM)*Quw)

Trong do:



Mwo, Qwo 18 mémen va luc cat do trong lwong ban hang
Mpp, Qp, 12 mémen va luc cat do trong lugng lan can
Mus, Qus 1a mémen va luc cit do trong lwong ban mit cau
Muow, Quow 1a mdmen va luc cat do trong luong 16p pha
M,,, Q. 12 mémen va luc cit do hoat tai banh xe
(1+1M) 1a hé sb xung kich = 1.25
v pa 12 h& s6 vuot tai cho noi luc do tinh tai khdng ké 16p phi
Y pe lahé sb vuot tai cho ndi luc do tinh tai do 16p phu
Chay:
+ Néu ngi luc do tinh tai va hogt tdi cing ddu thiy ,, = 1.25,y ;, = 1.5
+ Néu ngi luc do tinh tai va hoat tdi trai ddu thi y p1=0.9,v,=0.65
Thay s6:
* Qa0 = 0.95%(7 p2*( Qwot Qpy  + Quws)*+ ¥ p2* Quawt1.75*(1+IM)*Quw)
= 0.95%(1.25%(3.58+8.5 + 6.78 )+1.5%2.44+1.75*1.25*98.51)
=231.96 N/mm = 231.96 KN/m.
* MZOO = 0-95*(Y pl*(Mwo'l' Mpb)+ Y p2* dew+l-75*(l+|M)*MW)
= 0.95%(1.25%(-2445.78-4628.75)+1.5%(-211)+1.75*1.25%(-13317))
=-38290.6 Nmm/mm = -38.29 KNm/m
* Maos = 0.95% (7 p1*( Mus + Muo+ Mop)+ ¥ 52* Muan+1.75%5(1+IM)*M,)+M,
=0.95*(1.25*(1337.72) +0.9%(- 1203.32 -
2277.35) +1.5*366.49+1.75*1.25%16772.38 )
=33989.92Nmm/mm = 34KNm/m
* Mggo = 0.95*(y pl*( Mys +My,ot Mpb)+ Y p2* Muaw+1.75*(1+IM)*M,)
=0.95*(1.25*(-1855.83)+0.9*(660.36+1249.76)+1.5*(-595.5)+1.75*1.25*(-16681.16))
=-36084.77Nmm/mm = - 36.08 KNmM/m
B .Theo TTGHSD1:
I\/Iu:Mws + MWO + MPb+ I\/IwDW+ MW!(IM)
Myoy =-2445.78 - 4628.75 - 211 - 1.25*13317 =-23931.78 Nmm/mm.
Myos = 1337.72 - 1203.32 - 2277.34 + 366.49 + 1.25*16772.38 = 19189.025
mm/mm
Msgo = -1855.83 + 660.36 + 1249.76 - 595.5 - 1.25*16681.16=-21392.66 N mm/mm

Bang t6ng hop noi luc
Tiet dien TTGH Cb1 TTGH SD1
i M(KN.m/m) M(KN.m/m)
200 -38.29 -23.932
204 34 19.2
300 - 36.08 21.39




3. Tinh todn _kiém tra _bé tri ham long cét thép :

* Noi luc dua vé tinh cho 1mm:

- Cuong d6 vat liéu: - Bé tong: f*. = 50Mpa

- Cét thép: , = 400Mpa

- DUng cét thép phu epdexy cho ban mat cau va lan can.

Chiéu cao c6 hiéu qua cua ban bétdng khi uén duong va am khac nhau vi cac 16p bao vé trén
va dudi khac nhau.
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Chiéu cao ¢6 hiéu luc clia ban méat cau
- Lép bao vé ( Theo Bang 5.12.3-1):
+ Mat cau bé téng tran chiu hao mon: 60mm
+ Ban day duc tai chd: 25mm
Gia thiét dung N°15: d, = 16mm, A, = 200mm?
Trong do: hy = Hy — 15mm = 200 — 15 = 185mm
- Oguong = 200 — 15 - 25 — 16/2 = 152mm
- dgm =200-60-16/2 =132mm
bétong c6 f, =50 MPa , c6t thép ¢6 f, =400 MPa.
3.1. Tinh cot thép chiu moé men dong:
As ~ Mu
+ 330d v¢i Mu 1a momen theo TTGHCD 1, d 14 chiéu cao ¢6 higu (dyyeng hodc

dém)
Mu =33989.92 Nmm/mm
o 3398992 0.68

- 330*152 e mmZ/mm
+ Kiém tra ham lgng cot thép t6i da :

f
a—Lg 0.35d

0.85f'.b " V6i b=Imm
*
a= 2087290 6 4<035d=525
0.85*50 Dat yéu cau.

+ Kiém tra ham long c6t thép t6i thiéu :



As f'.

=->>0.03
”~ bd P
p= 068 _ 4 4710° 003 e 3.75.10°
1*152 f, 5
Dat

yéu cau.
3.2. Tinh cot thép chiu mé men dm :
Mu = 36084.77KNm; d = 132mm
As— Mu _ 3608477 _083
Thu chon: 330d 330*132 mm?/mm
+ Kiém tra ham lgng cot thép t6i da :

AL,

a=— Y <035d

0.85f'.b ~ V6i b=Imm
*

08574 7 81<0.350 = 46.2

0.85*50 Pat yéu cau.
+ Kiém tra ham lgng c6t thép t6i thiéu :
0= As >0.03 '
bd f|
p= 0.83 =6.3.10° >0.03 ' =3.75.10°
1132 f, 5
Pat

yéu cau.
3.3. Kiém tra cong do theo mo men :
a. Theo mé men dong:
Mn =®As f(d -a/2) =0.9 x 0.68x 400 x(152 -6.4/2) =36426.24 Nmm/mm
(V6i @=0.9)
Mn > Mu . Pat yéu cau.
b. Theo moé men dm :

Mn=® As £,(d - a/2) =0.9 x400 x(132 - 0.83/2) =47370.6 Nmm/mm
Mn > Mu . Pat yéu cau.
3.4. Kiém tra chong nit :
+ tUngsudtkéofy < fg,=7Z/(d..A)" < 0.6f, =240 MPa
Trong dé

+Z:thong s6 bao vé nit = 23000 N/mm

+d, khoang cach tir thG chiu kéo xa nhat dén tim thanh gan nhat < 50 mm

+A : Dién tich c6 hiéu cua bé tong chiu kéo c6 trong tam trung trong tam cot thép

+ Dé tinh tng suat kéo fg trong cot thép ta ding momen trong trang thdi GHSD 1a



Mvéi T=1
> M = Mpe + Mpy + 1.33M,,  (theo TTSDI)
M, = (1337.72 - 1203.32 -2277.35) +366.49 +1.33%16772.38 = 20530.81

-Cachess 71 72 =1)
-Mo6dun dan hoi cta bétong:

E =0043715 VI

Ve = 2400 kg/ m’®

. =50 MPa = E_ =35749.53 MPa
Eg =200 000 MPa
n=E;/ E. =6
a Theo momen dong :

N =r
e}
A's > NN
- e}
<
AS é)
<

L b=1mm L

Tagid thiétx < d ,d.=45mm,d =45mm ,d =152 mm, h; = 185
Tacé:
0,5bx*=nA'{(d -x)+nAg(d-x)
0,5bx>=6*0.83(45-x ) + 6% 0.68(152 - x )
0,5 x> =224.1- 4.98x + 620.16 - 4.08x
Giai phong trinh ta ¢6 : x = 33< d’=45

Taco:
I =bx*/3 +nA’g (d - X)* + nAg(d - x)?
Ier = 33%/3 + 6%0.83(45 — 33)* + 6%0.68(152- 33)*
Iy = 70473 mm*/mm
Vaytaco:
n.M.y 20530.81
fi= |~ =6x 70473 x(152-33) =208 MPa

f, = 23000/(45.2.45.1)'” = 1443.8 MPa
Két luan: fg < f5, =0.6 f, = 240 MPa  dat
b Theo mémen am :
0,5bx’=nAgd -x)+nAg(d-x)
0,5 bx*>=6 * 0.68(45 -x ) + 6% 0.83(132 -x )



3.5.

0,5 bx* = 183.6 -4.08x + 538.56 - 4.98x
Giai phong trinh ta ¢6 : x = 30< d’=45
I = 30°/3 + 6%0.68(45 - 30)* + 6%0.83(132- 30)
Ier = 61729.92mm*/mm
Vaytacé:
™M 2139266
fo= |7 =6x6172992x(132-30) = 212.1 MPa
Két luan: fg < fg, = 0.6 f, = 240 MPa dat
Tinh cot thép bdn_bo tri :
+ cot thép chiu momen dong : As = 0.68mn’/mm =680mm*/m =6.8cn’/m
Chon 5¢16 v6i A = 10.05 (cm*)b6 tri khodng cach 1a a =200 mm
+ c6t thép chiu momen am  : As = 0.83mm*/mm =830mm’*/m =8.3cm*/m
Chon 5¢14 vé6i A, = 769.69 cm” .bo tri v6i khoang cdch nh sau :

@J

Hinh 4.17 B0 tri thép trong ban loai dam
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PHAN III : TINH TOAN DAM CHU TIET
DIEN NGUYEN CANG SAU

1240

45 150, 25 800 25 150

2% %

104 5x208

e dCm chi :n=6

Khofing c,ch dCm chi : $=2080mm
ChiOu dpi dCm : Lg=42m
ChiOu dui t¥nh to.n : Ly=41.5m

ChiOu cao dCm : Hi=1900mm
ChiOu cao bfqn : h,=200mm

Kha cCu : B=8+2*1.5m
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A — Tinh Néi Luec
L. Tinh tai cho 1 dam
1. Tinh tai giai doan 1 (g,)
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Dién tich:
A,s=(0.8%0.28-2*0.075*0.08) + (0.11#0.8-2*1/2*0.11*0.275) +(0.25*1.21+ 0.65*0.55
-2%1/2 *#0.25%0.275) =0.861 m*
AL0=(0.8%0.28 — 2*0.075*0.08)+(0.8*0.0392- 2*1/2*0.0392*0.075)+0.65*1.8308
= 143 m?
8ac=[A10s(L-2(Li+L5))+A 160 ™ 2L +(A g5+ A 100)/ 2721, | *0 /L
=21.8 KN.
(v6i 0,=24KN)
2. _Tinh tai giai doan 2 ( g,):
1.trong luong tdm dan va ban dic tai cho:
g.= (Hy + 0.08)*S* 0, =(0.2 +0.08)*1.9%24 =12.768 Kn/m.
2. do dam ngang :
g4, =(H - H, - 0.3)%(S - b,)*b, /1),
=(2.15-0.2-0.3)x(1.9 - 0.25)x0.25x24/10.6 =1.57 Kn/m
Vé6i b, =250mm,l=L-2 Al =42-2x300=41400mm.
1, :khoang cach cac dam ngang :chon 5 dam ngang /nhip = 1, =1/4=10350mm




= Tinh tai giai doan 2:  g,=g, +g,, =12.768 +1.57 =14.35 Kn/m
3. Tinh tai giai doan 3 ( g,):
1. do c6t lan can + ban bo hanh :
g, =( P, + P,)*2/n,=2.209 Kn/m
Trongddé P,:  trong lugng cua lan can

P,:  trong luong clia ban bo hanh
n: s6 dam chu
g, =15.433 %2 /6 =1.811 kn/m
2. do 16p phu :
-16p phti mat cau:

+ Beé tong Asphalt day Scm trong,luong riéng 1a 22,5 KN/m”.

+ Bé tong bdo vé day 3cm trong,lugng riéng 1a 24 KN/m®.

+ L6p phong nuéc Raccon#7(khong tinh)

+ Lép tao phang day 3 cm,trong luong riéng 1a 24 KN/m”>,

e | |
BT Asfalt 0,05 22,5 1,12
BT bao ve 0,03 24 072
L6p tao phang 0,03 24 0,72

= Tinh tai rai déu cua 16p pht tinh cho Imm ciu la:
g, =112+0,72+0,72 = 2,56(KN/m)

= Tinh téi giai doan 3: g; = g, + ¢, =4.371Kn/m

2. Vé dah momen va luc cat 20400
X
X — n
W =— L/8 L4 3L/8 L2
21
| —x)?
(=%
21 ®
X*(L-X)/L
XIL
©
3.Noi luc do tinh tai (khong hé so): (L-X)L

Cong thic :Noi Luc =g*w ,véi g 12 tinh tai phan b6 déu ,w 1a téng dién tich dah
Lap bang noi luc tinh tai (khong hé so6):

DAH Mx

DAH Qx



Mt finh tai Momen Luc cét
:t ~
cd g 153 g | &p Wy M, M, M, M, W w' W A v, \B Vi
100 {21.8[14.35|1.81|2.56| 0 0 0 0 0 0 | 20.75 | 20.75 |452.35(297.76 | 37.56 | 53.12
100 - | - | - | - |94.19 |2053.34 | 1351.63 | 170.48 |241.13|-0.324 | 15.89 | 15.566 |339.34|223.37|28.174| 39.85
102 - | - | - | - |161.46|3519.83 | 2317 |292.24 |413.34| -1.3 | 11.67 | 10.37 [226.01|148.81| 18.77 | 26.55
103 | - - - - 1201.83| 4399.9 | 2896.26 | 364.5 |515.53| -2.92 | 8.11 | 5.38 [117.28|77.203| 9.74 | 13.773
104 - | - | - | - [21528] 4693.1 |3089.27 | 389.66 [551.12] -5.19 [ 519 | © 0 0 0 0
IL.Tinh hé s6 phan phoi momen va luc cit :
1.Tinh dac trung hinh hoc tiét dién dam chu :
Tiét dién tinh todn :
800
110
1950
250
250
30[0
650
| |
1 41500
—*] =——=10375mm
4 4

b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=1900mm
s=1900mm
Ta xem ti€t dién ditoc quy doi nhu hinh vé .




‘ 800 ‘ ‘
g : SN
- L
g 20 5 %0
—
gi
5 4§
L e L e |
H’= H-200=2150-200=1950 mm
H;=335 mm
H;=425 mm

A, =h*b, + (b, - by)*h, + (b, - b,)*h,
=1950%250 + (725-250)335 + (650-250)*425

=816625 mm’

S: = 1950%/2%250% + (725-250)335(1950-335/2) + (650-250)*425%/2
=795077812.5mm’

Y, :S—d =974mm,Y, =h-Y, =976mm, e,=y,-335/2=808.5mm

9
I,=h*b,/12 + h*b,*(h/2 -Y*+ (b, - b,)*h,*/12 +(b, - b,)*h, (Y,-h,/2)*+ (b,- b,)*h,"/12
+ (b, - b,)*hy(Y, - hy/2)’
=1950#250/12 + 1950%250(1950/2 -974)* + (725-250)*335°/12 + (725-250)*335*(976 -
250/2)*+ (650-250)425°/12 + ((725-250)%335(974 - 425/2)?

=3.2172297 x10™* mm* .

+ Tinh dac trung hinh hoc tiét dién lién hop :
- Dién tich : Ap=F+n,(b,*t)
vGi n, = =0.74
t, =200 (mm)
A, = 816625.107 +0.74*(1900%200) =1097825 (mm?)

- M6 men ftinh d6i véi truc 1-1 :



S, = n, *b, *t(Y,, - t/2) =0.74*1900%200%(976 -200/2) =246331200 mm>
-C = S1.4/An =246331200/1097825 =224.38(mm)

-l =g+ A*C? +ny[bp*t /12 + bp*ty(Yic + t/2)°]
Trong ®a : Ypc =Y4+C =974 + 224.38 =1198.38 mm
Yie =H-Yp =1950-1198.38 =751.62mm
Y =H -Ys=2150-1198.38=951.62 mm
1c=0.32 x10"* +0.817.10* 224.38°+0.74[1900*200°/12 + 1900*200*(751.62 +200/2)*
=5.2492063.10"mm*
+ TYnh ®Z&c tr-ng hxnh hic t'i tiOt diOn ®Cu dCm chi :
A=H *b.+(b,—b.) * 335
= 1950 * 650 + (725 — 650) * 335 =1292625mm”
Se= 1950 * 650%1950/2 + 75 * 335 (1950 — 335/2)
= 1280597813 mm’
Yq=Se/A = 1280597813/1292625 =990.7 mm
Y, = H' — Y4 =1950-990.7 =959.3 mm
- ChiOu réng ca hiOu cfia bfn c,nh : by,

DCm trong :

Loy 228590 _10375mm
4 4

b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=1900mm
-M« men qu,n t¥nh |, :

lg=H"*b,/12 + H*by*(H'/2 -Ya)*+ (b1 - bu)*h1*/12 +(by - bu)*hy (Ye-h1/2)°

l; =1950° *650/12 + 1950*650(1950/2 — 990.7)* + 75*335°/12 +
75%335(959.3-335/2)°



=4.17.10" mm*
+TYnh tiOt diOn lign hip :
-AR=ni(b*t) + A
Vii n;=0.74
Ain =1292625 +0.74(1900 * 200) = 1573825 mm*
- M« men tUnh ®3i vii troc 1-1 :
S11= Ni*by*t* (Y, — t/2) =0.74*1900*200*(959.3 — 200/2)
= 241635160mm’
- C =511/ A =241635160/1573825 = 153.534 mm
“Ype 2-2) =Ya 1) + C = 990.7 + 153.534 =1144.134mm
- Yic@-2) = H' = Ybe 2-2) =1950-1144.134 =805.866 mm
~Yie 22) = H' = Yy = 2150 - 1144.134 = 1005.866 mm
I = lg+ A*C? +ny[bp*t/12 + by*ty(Yic + t/2)°]
=4.17.10"" + 1292625 * 153.534% + 0.74[(1900 * 200°)/12 +1900 * 200(805.866 +
200/2)*] = 6.8.10"" mm*
2.TYnh hO sé ph©n phéi m«men :
- ChiOu dpicd hibu L=Llp—2*0.25=42-0.5=41.5m
-t =Hp -15=200-15=185
- HO sé ®é cgng : Kz= n(lg+ e,” *A)

n: T@ s& m« ®un ®un hai vEt [iNu dCm /bqin :n
=55/30=1.354

E, :M«®un ®un hai cfa vEt [iOu lum dCm.

E, :M«®un ®un hai cfia vEt [iOu lum b9ln mAt cCu.



I, :M«men qu,n t¥nh cfia dCm kh«ng li2n hip

e, :khofing c ch gi+a trang tOm dCm vp trang tOm
bqin mAt cCu.
eg = Yi+t/2 =976 + 100 = 1076 mm

A:DiOn tYch dCm chii ®4c tr-ic

Kg=1.354(3.2172297 x10* + 1076°*816625)
=1.71578.10"

DAM NGOAI b R
AM NGOAI
|

1. DCm trong:

w

a.Tr-éng hip 1 lun xe (tYnh theo ®Rn bEy):

m 006 0.4 0.3
Om = (4300) ( ) (Lt3

= mg,, =0.4
b.Tr-éng hip >2 lun xe :

Kg
mg M =0.075+ 06 ()02 %1-0.568
g (2900) ( ) (I_t3

2.DCm ngoyi :
a.Tr-éng hip xOp 1 Iun xe (tYnh theo ph--ng ph.p ®Rn bEy):
y; = 880/2080=0.42

y2=0



T] 5007600 1800

450
J; Lssoﬁioooi

L Y04 o080
DAHAL
Y1
1 0.736
1.263

mgﬁqngnzn):aﬁ, m, =1.2;y, = 0.

b.Truong hop xép 2 lan xe :

mg - =e*mg,’ . Vdie= >1

2800
‘e ’s 500
V6id, =S’ =500mm ,suy ra :e =0.77- 2800 =0.95.chone =1

mg - =1x0.568=0.568
c. Hé s6 phan ph6i moé men cua nguoi :

Mg, =W, =(0.736+1.263)%1.5/2 = 1
Ta c6 bang téng hgp nhu sau :

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.4 0.2526

2 lan xe 0.568 0.568
K&t luan :Hé s6 phan phoi momen khong ché 1ay : mgy= 0.568
3.Hé s6 phan phoi luc cat :

3.1.Tinh hé s6 phan phéi luc cit cho dam trong :

a.Truong hop xép 1 lan  xe:

S
mg.' =0.36+——=0.61
BV 7600
b.Truong hop xép 2 lan xe :

mg," =0.2+

3600 10700
3.2.Tinh hé s6 phan phoi luc ciat cho dam ngoai :



a.Truong hop xép 1 lan  xe (theo phuong phdp don bay ):
Y, +Y,

mgF=m ( 5 )=0.25 ,m =1.2.
150060071800
450
L 880 1000/
AN
104 2080
DAHAL
Y2
1
b.Truong hop x€p 2 lan xe :
500

mg " =e*mg" ,vdie =0.6- m=0.433

mg© =0.433x0.7=0.3031.
Ta c6 bang tong hop nhu sau :

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.61 0.2526
2 lan xe 0.7 0.3031

Két luan :Hé s6 phan phdi luc cat khong ché 14y : mgy, =0.7
4.Noi e do hoat tai (khong c6 hé s6):
4.1. Tai MC Go6i:(MC 100)

a.Noi luc do mémen : M ,; =0.

b.Noi luc do luc cat :V, .



110110

<j] 2m (JL=9.3KN/M
A, o O R

go 23 4o

L=41500 | DAH VGO
Y1 y2 Y3 Y4
Ta tinh dugc : y,=1m
y, =212 _6971m
415

v, =41.5—4.3 _ 0.896m

415
V. :41.5—8.6 _ 0.793m

415

w =1/2x41.5=20.75m*
—  Vir=145(y1+y3) 435 y4 =302.675KN
VT,=110(Cy,+y,)=216.7 KN.
VLN =9.3x W =192.975KN.
V, 0 =L/2 % 3 =41.5/2 #3 =62.250 KN



4.2.Tai mat cat L/8 (101) :
a.Noi lucdoLuccat V,,:

110110
(JL=9.3KNM

145 145 35
T o I 0 O 0 O O O A
1/8 /4 31/8 1/2

| L=41500
X(L DAH VL/8
Y4
Yi=(L-X)L Y2 Y3
Ta tinh duoc : yFLm =0.875m
415
y,= 415-5.1875-1.2 — 0.846m
415
,, -415-51875-43 (..,
41.5
y, = 415-5.1875-8.6 _ 0.668m
415

w'=1/2*%(41.5-5.1875)x0.875=15.887 m
w =1/2%0.125%5.1875 =-0.324 m
w =15.563m
= Vir=145(y1+y3) +35y4 =262.05KN

VT,,=110(y,+y,)=189.31KN.

VLN =9.3x W' =147.75KN.

V uoi =Qng *W =3%15.887 =47.661 KN

Suy ra: V,;,,=262.05 + 147.75 =409.8 KN
b. Noi luc do Momen :



il qL=9.3KN/M
5

14

3 0 A

I I
GoN 118 I/4 38 1/2 ( g

‘ L=41500 DAH ML/8

4
Yi=(L-X)XL Y2 Y3

_ (41.5-5.1875)x5.1875

Ta tinh dugc : y, ALE =4.54m
_(415-12-51879x5.1875_ o0
415
g -(415-43-51879x5.1875_,
415
y, = (415-86 —451.15875)X~L3-1875 ~346m

w' =1/2%41.5%4.54 = 94.205m
Mtr=145(y1+y3) +35y4 =1359.4 KNm
MT,,=110(y, +y,)=982.3 KNm.

MLN =9.3x W "=876.107 KNm.
M, 0 =Gng *W* =3%94.205 =282.615 KN
Suy ra : M;,,=1359.4 + 876.107 = 2235.507 KNm
4.3.Tai mat cat(102) L/4=41.5/4=10.375m:
a.Noi luc do luc cat :
110110
(JL=9.3KNM

145 145 35

iy [ L L L L] ]

goi 1/8 /4 31/8 /2

‘ DAH VL/4




 415-10.375

Ta tinh duoc : yl——415 =0.76m
y,= 415-10.375-1.2 _072m
415
y, = 415-10.375-4.3 _ 0646m
415
y, = 415-10.375-8.6 _ 0543m
415

w'=1/2x(41.5-10.375)x0.76=11.8275m
Vir=145(yl1+y3) +35y4 =222.875KN
VT,=110(y,+y,)=162.8 KN.
VLN =93x W=110 KN.
Vi =Ang ¥W' =3%11.8275 =35.4825 KN
b. Noi luc do Momen :

110 110
(JL=9.3KN/M

o L) L] L L)) ]

T T T
felell 1/8 1/4 31/8 112

[=41500 | DAH ML/4

Y4
Y1=(L-X)XIL™ yo Y3

_ (41.5-10.375)x10.375

Ta tinh duoc : y, 405 =7.78m
y,= (415-1.2-10.375)x10.375 _ 7 48m
415
v, = (41.5-4.3-10.375x10.375 _ 6.71m
415
y, = (41.5—8.6—4110.5375)x10.375 _563m

w'=1/2%41.5%7.78=161.435m
Mtr=145(y1+y3) +35 y4 =2298.1 KNm
MT,,=110(y,+y,)=1678.6KNm.

MLN =9.3x W =1501.346KNm.



M, gun =g *W* =3%161.435 =484.305 KN
4.4.Tai mat cat (103)3L/8=15.5625m:
a. Noi luc do luc cat :

110110
qL=9.3KN/M

145 145 3

E LS S N AR

[ [ I
oo /8 /4 31/8 1/2

| s L=41500

‘ DAH V3L/8

3 Y4
Y1=(L-X)/L 2
Ta tinh duoc : YF%SS.SGZS =0.625m
y,= 415-1.2-15.5625 _ 0.596m
41.5
y, = 415-4.3-155625 _ 0521m
41.5
y, = 41.5-8.6-155625 0.418m
41.5

w' =1/2x(41.5-15.5625)x0.625=8.11m
Vir=145(yl+y3)+35y4 =180.8 KN
VT,=110(y,+y,)=134.31 KN.

VLN =9.3x W™ =75.423KN.
Voo =Gng ¥W=3%8.11 =24.33 KN
b.Noi luc do Momen :



110 110

qL=9.3KN/M
145 145 35
Llesos | [ L L] ] L L]
felell 1/8 1/4 31/8 1/2
L=41500 | DAH M3
4
3
Y 1=(L-X)X/L 2
Ta tinh duogc : y, = (41.5-15.5625)x15.5625 _972m
415

y, = (41.5-1.2-15.5625x15.5625 _927m
415

y, = (41.5-4.3-15.5625)x15.5625 _811m
415

y, = (41.5—8.6—1451.55625)x15.5625 _65m

w'" =1/2%41.5%9.72=201.69 m
Mtr=145(y1+y3) +35y4 =2812.85KNm
MT,,=110(y,+y,)=2088.9 KNm.
MLN =9.3x W =1875.717KNm.
M, 05 =Que *W* =3%201.69=605.04KN
4.5.Tai mat cat (104).L/2=20.75m:
a. Noi luc do luc cat :



110110
T qL=9.3KN/M

145 145 35

e a— LLAILIL ) ]

gdi /8 7 V- B < )
L=41500

X/L
© DAH VL/2
¢ Y4
Y3
Y1=(L-X)/L 2
Ta tinh duoc : ylz%éojs =0.5m
y,= 415-12-20.75 _ 0.471m
41.5

y, = 415-4.3-20.75 _ 04m

41.5
y, = 415-8.6-20.75 _ 0.3m

415

w'=1/2*%20.75*%0.5=5.1875 m
Vir=145(yl+y3) +35y4 =141KN
VT,=110(y,+y,)=106.81 KN.
VLN =9.3x W =48.24375KN.
Vi =Ang ¥W'=3%5.1875 =15.5625 KN
b. Noi luc do Momen :



110 110
(JL=9.3kN/M

fee BEL T T T T

=41500 | DAH ML2

Y4 Y3
Y2
Y1=(L-X)X/L

_ (41.5-20.75)x20.75
- 415
_ (41.5-1.2-20.75)x20.75
o= 415
_ _ (41.5-4.3-20.75)x20.75
Ys=Ys = 115
w'=1/2*%41.5%10.375=215.28m
Mtr=145(y1+y4) +35y3 =2984.875KNm
MT,,=110(y, +y,)=2216.5KNm.
MLN =9.3x W'=2002.104KNm.
M, por =Gn, W' =3%215.28=645 84KN
5.T6 hop néi luc theo cac TTGH:
5.1.TTGH cuong do 1 :
+T6 hop noi luc do momen :
7Y 7M; = §25(M , + My, + My, +M,) +15*M,, +mg w(L.75xL.25xM, +1.75M ) + mg" M,

Ta tinh duoc : y, =10.375m

=9.775m

=8.225m

+T6 hop noi luc do luc cat :
73 7:Q = §25(Q + Que +Qyy +Q,) +1.5%Q,, +mg m (L.75x1.25XQpq +1.75Q,,,) + Mg ngQ,,
Trong do :n7 =npmen, =1
7p, :hé s6 tinh tai khong ké 16p pht =1.2
¥s, :hé s0 tinh tai do 16p phu =1.5
mg:hé s6 phan phdi ngang .
a.Tai mat cat L/2:
M, ,=1.25%(4693.1+3089.27+389.66)+1.5%551.12+0.568(1.75%1.25%2984.875 +
1.75*% 2002.104)+1%*1.75%645.84 =18355.12KNm



Q,0,=0.7(1.75%1.25%141+1.75%48.244)+1*1.75%15.56 = 313.91KN
Tuong tu cho céc tiét dién khac = Ta c6 bang sau.
Bang t6ng hop noi luc theo TTGHCDI:

MAt c%t Gei L/8 L/4 3L/8 L/2
M«men(KNm) 0 8390.25 | 13476.61 | 16767.37 | 18355.12
Luc c%t (KN) 1741.1 1360.6 | 1069.93 687.76 313.91

5.2.TTGH s6 dong :
+Ta hip néi luc do m«men :
NL=77Y 74M; = My + My, +mg, (1.25XMyp + M ) MGm+MGng*Mpg
+Ta hip néiluc do luc c%t :

NL=7>" 75 Q, = Qoc + Qpy + Mg 3.25Q, +Q, _
a.T'i mAt c%t gei :
Vioo : V:=452.35KN (g®0'n 1)
V,=297.76KN (gd2)
V3=V3,+V),=90.68 (g ®3)
Ho't t9i:Vhwi =(1.25%302.673+192.975)0.7+1*62.25=462.17KN
V100=(452.35+297.76+90.68)+462.1 =13302.89KN
M 100=0
b.T'i mAt L/8 :
Vios : V1=339.34KN (g®o’n 1)
V,=297.76KN (gd2)

V3=V3,+V),=68.024 (g®3)




Ho't t9]i:Vhwi =(1.25%262.05+147.75)0.7+1*47.661=380.4KN
V101=(339.34+297.76+68.024)+380.4 =1085.54KN

Moz : M;=2053.34KN (g®o’n 1)

M,=1351.63KN (gd2)
M3=M3,+M),=411.61 (g®3)

Ho't t9i:Vhi =(1.25%1359.4+876.107)0.568+1*282.61=1745.41KN
M10:=(2053.34+1351.63+411.61)+1745.4 =5561.98KNm
c.TimA&gtL/4:

Vis : V1=226.01KN (g®o’n 1)
V,=148.81KN (gd2)
V3=V3,+V);=45.32 (g®3)
Hot t9i:Vhwi =(1.25%222.875+110)0.7+1*35.48=307.5KN
V10,=(226.01+148.81+45.32)+307.5 =727.64KN
Moz : M;=3519.83KN (g®'n 1)

M,=2317KN (gd2)
M3=M30+M/p=705.58 (g®3)

Ho't t9i:Mpi =(1.25%2298.1+1501.346)0.568+1*484.305=2968.72KN
M10,=(3519.83+2317+705.58)+2968.72 = 9511.13 KNm
c.TimAt3L/8:
Vios V,=117.28KN (g®’n 1)
V,=77.203KN (gd2)
V3=V3,#V)p=23.513 (g®3)
Hot t9i:Vhwi =(1.25%180.8+75.423)0.7+1%*24.33=235.33KN

V103=(117.28+77.203+25.513)+235.33 =455.326KN



Mios : M;=4399.9KN (g®o'n 1)

M,=2896.26KN (gd2)
M3=M3,+M,,=880.03 (g®3)

Ho't t9i:Mp.i =(1.25%2812.85+1875.72)0.568+1*605.04=3667.57KN
M03=(4399.9+2896.26+880.03)+3667.57 = 11843.76 KNm
c.TimAEtL/2:

Vioa: V:=0KN (g®o'n 1)

V,=0KN (gd2)
V5=0 (g®3)
Ho't t9i:Vpi =(1.25%141+48.244)0.7+1*15.56=172.71KN
Vi04=172.71KN
Mo : M;=4693.1KN (g®'n 1)

M,=3089.27KN (gd2)
M3=M3,+M,,=940.78 (g®3)

Ho't t9i:Mpi =(1.25%2984.875+2002.104)0.568+1*645.84=3902.3KN
M104=(4693.1+3089.27+940.78)+3902.3 = 12625.45 KNm

Bang tong hgp noi luc theo TTGHSD:

MAt c3at Géi L/8 L/4 3L/8 L/2

M«men(KNm) 0 5561.98 9511.13 11843.76 | 12625.45

Luc c%t (KN) 13302.89 | 1085.54 727.64 455.326 172.71
I1.tYnh v bé trY cét thbp dul:

-S6 déng tao thPp 7 sli  15.2mm ,A=140 mm?.

+C-éng ®¢é kbo quy ®Pnh cfia thbp UST : f , =1860MPa.



+Gifi h'n chvly ciia thDp gng suEt tr-ic: f, =0.9f  =1674MPa .
+M«®un ®un hai cfia thDp gng sukt tr-ic : E; =197000MPa.
+@ng suft sau mEt m t : f; = O.8fy =0.8x1674=1339.2MPa.

S- bé chan cet thbp:

" hy hy 335
Trong ®a:Z=d, 5 = 0.9h = 0.9X2150—T =1767.5mm

M:m«men lin nhEt t'i m&t c%t L/2-TTGH c-éng ®é.

— M=M,,,=9043.18x10° N.mm.

Suyra:
6
Apg = M _18355.12d0° _ 7754.47mm?
f.*xz 1339.2x1767.5
Sb b = 7754.47

o= 7.9 ba(7 tao 15.2) =8ba

Aps=7840 mm’



2.Bé trY vp uén cét chii :

|
MC 100 MC 101 MC 102 MC 103 MK104

:
— |

ﬂg 7%

i

1950.0

!
f
|
\
\

trY 7 ba nh- hxnh vi :

MAT CAT 100 MAT CAT 104
] = — ] L
S 8o b
d
g
W 7 o L
d
S
— 6O t
d
CC
=g -+ —
3 g
4
~— 5o o 8
N
35 o 4 8 o 7
L o, " 10 oh oa
10 50 02

-Tli mA&Et st Géi:

~ f(200x2 +400x2 + 600+1350+1550+1750)

b =806.25mm
8f

-T'i mA&t c%t gi+a nhbp( L/2):

~ f(100*3+ 250x3 + 400+ 550)

= 250mm
Yo Y;

a.TEt c9 c,c bd ®Ou uén cong d'ng parab«n bEc2:



/2 /2

> x
y | f
| y
) 7
| =day dém
<Y
+TYnh chiOu dpi v to' ®é ciia c.c b3 cet thbp :
ChiOu dui 1 b3
2
L=I+ 8
N 8x100°
-Ba 1,2: 1=41500, f, =200-100=100 , L, =41500+ ———— =41500.64mm
3*41500
B&3,4:  1=41500, f, = 400-100-150=150 ,
-Ba 5: I=41500, f, =600-100=500 ,
-Ba 6: I=41500, fs =1350—-250=1100 ,
-Ba 7: 1=41500, f, =1550-100-150-150=1150 ,
-Ba 8: 1=41500, f, =1750-100-150-150-150=1200 ,

T--ng tu ta ca bfing :

Tenba [sebd [Lmm) [ f(mm) | L (mm)

Ba 1,2 2 41500 100 41500.6
Ba3,4 2 41500 150 41501.4
Bas5 1 41500 500 41516.1
B3 6 1 41500 1100 41577.8

Ba7 1 41500 1150 41585




41500

1200

41592.5

ChiOu dui trung bxnh :

L

~ 41500.6x2 +425014x2 + 415161+ 41577.8+ 41585+ 415925

8
+To' ®é y vu H :H=f +a -y ,vii y=w.
o TlimAtcihitgeica:

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)

1,2 100 100 0 0 200

34 250 150 0 0 400

5 100 500 0 0 600

6 250 1100 0 0 1350

7 400 1150 0 0 1550

8 550 1200 0 0 1750

=415344 mm




e T'i mAt cst 101(L/8) ca :x=5187.5mm.

T2n ba | a(mm) f. (mm) x(mm) | y(mm) H(mm)
1,2 100 100 5187.5 43.75 156.25
3,4 250 150 5187.5 | 65.625 | 334.375

5 100 500 5187.5 | 218.75 | 381.25

6 250 1100 5187.5 | 481.25 | 868.75

7 400 1150 5187.5 | 503.125 | 1046.875

8 550 1200 5187.5 525 1225
T'i m&t c%t (102)L/4 cd :x=10375mm.

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)
1,2 100 100 10375 75 125
3,4 250 150 10375 1125 287.5

5 100 500 10375 375 225

6 250 1100 10375 825 525

7 400 1150 10375 862.5 687.5

8 550 1200 10375 900 850
T'i mA&t c%t (103)3L/8 ca :x=15562.5mm:

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)
1,2 100 100 15562.5 93.75 106.25
34 250 150 15562.5 | 140.625 | 259.375

5 100 500 15562.5 | 468.75 131.25
6 250 1100 15562.5 | 1031.25 | 318.75




7 400 1150 15562.5 | 1078.125 | 471.875
8 550 1200 15562.5 1125 625
T'i mA&t c%t(104) L/2 ¢ :x=20750mm.
T2nba | a(mm) f. (mm) x(mm) | y(mm) H(mm)
1,2 100 100 20750 100 100
3,4 250 150 20750 150 250
5 100 500 20750 500 100
6 250 1100 20750 1100 250
7 400 1150 20750 1150 400
8 550 1200 20750 1200 550




Ta ca bng taeng hip sé liOu:

MC H(mm)

Ba MC100 MC101 MC102 MC103 MC104
1,2 200 156.25 125 106.25 100
3,4 400 334.375 287.5 259.375 250

5 600 381.25 225 131.25 100
6 1350 868.75 525 318.75 250
7 1550 1046.875 687.5 471.875 400
8 1750 1225 850 625 550

2.1.Dac trung hinh hoc tiét dién:
a.Tai MC L/2 (giira nhip):
1.Giai doan 1 (trir 16 réng):




25

(@
<
(@)
(@
(@
= ] 1
0 250
AF =
(@
g ®/
(@
9
[N
J 6500 )
Taco:
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
H;=425 mm
b,=250 mm
b,= 650 mm

2

AF, =n ij n:s6 b6=8 — AF, =40212.4 mm?

d, =80mm :dudng kinh 16 rong.
Yy, =250mm.
A, =h*b, + (b, - b,)*h, + (b,- b,)*h,- AF,
=1950%250 + (725-250)335 + (650-250)*425-40212.4
=776412.6 mm*
Ss =1950%/2%250 + (725-250)335(1950-335/2) + (650-250)*425%/2- AF,*250
= 784175634.5mm’



S
Ydl =A_d :1010mm N Ytrl =H,' Yd]

9

=940mm ,e,=yq -y, =760mm

I,= h**b,/12 + hb, *(h/2 <Y+ (b, - b,)*h, /12 +(b, - b,)*h, (Y,-h,/2)>+ (b,- b,)*h,¥/12

+ (b - by *hy(Y - hy/2)*- AR, (Y- yp)

=1950%#250/12 + 1950%250(1950/2 -974)* + (725-250)*335°/12 + (725-250)*335*(976 -

250/2)*+ (650-250)425%/12 +
((725-250)*335(974 - 425/2)*-40212.4%(974-250)*
=3.0644595 x10* mm* .
Vay momen quan tinh vdi truc 1-1 :1,
=3.0644595 x10" mm* .

Giai ®o'n 2: Khi kDo c,p vpuo phun v+a b2t«ng
IEp Ic reng thx ta ch@ tYnh phCnc.p dU ¢ng tham
gia vpo tiOt diOn cBn phCn b2tong v+a phun vpo
chii yOu I ®0 b9o vO c.p du gng luc n2n ta ba

qua phCn bOt«ng npy.

+DiOn tYch:
E
Ac = Ag + n.APS - Ag + _p Aps
EC
E, E,

E, 0,0438°F,
f.=50 (Mpa)
vy = 2450 (Kg/m°)

Eps = 180.10° (Mpa)

1950

05
o
(@
[}
(@]
(@ Co
(@ N
2 2
! 750 1
(@
AF g
(@
R /
(@
LO)

n= . . ' =4,
= n=1800.10°/(0.043*2450*50™> -/50) =4.88

A, =776412.6 + 4.88 ¥7840 =814671.8mm”*
+Momen tinh véi truc 1-1 :
S11=n.Aps (dps = yir1)

= 4,88*7840.(1700 — 940) = 29076992 (mm?)

L s500 )




Cz%:%mm Yy =y —c=940-36=904mm ,yS =y +c=1046mm .

e, =€, +Cc=760+36=796mm.
+Momen quén tinh tvong duong (GD 2):
lc2=lg+ Ag.c2 + n.ApS.(ydz - yp)2

l. »= 3.0644595 x10* +776412.6 *367+4.88*7840(1046-250)’

= 3.31693822.10" mm*
Giai ®0'n 3:

2080

Q0

50

1950

20

250.Q
1046.0

A= Ag + n'.bb.hb

4 1’5.1/f' '
Vii n'=5—0’0 38 D — fc—Dz /%:0,7746

E. 0,0438°,ff, V\fe

by, = 1900 (mm)

hp =200 (mm)
A. 3=776412.6 + 0,7746*1900*200= 1070760.6 (mmz)

+Momen tinh vé6i truc 11_IT :
S, =1’ *b,*h, *(hy/2 +y," ) =0.7746*1900*200%(200/2 +904)



=295525392(mm’)

S
C=—3=>=276mm ,y; =y; —c=904-276=628mm .y =y; +c=1322mm .

3

+Momen quén tinh tvong duong (GD 3):
I, 3= I, + c**A+n’[bh, /12 + byhy(hy/2 + y3")’]
=3.0644595 x 10 +276 >#776412.6+0.7746 [1900%200%/12 +1900%*200 (200/2+628)*]
=5.225708467.10"" mm*

a.Tai MC Goi :

-giai doan 1 :
5
3 o
(@
L) I ] Q\
o i
G\ B
(@]
€@ o)
(@ (@)
0g
L6500 |
Ta co:
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
b =650 mm
y,= 806.3 mm

2

AF, =n ij ,n:s6 b6=8 — AF, =40212.4 mm?

Dién tich :



A= H *b.+ (b,—b) * 335- AF,
= 1950 * 650 + (725 — 650) * 335 -40212.4 =1252412.6mm>

Momen ftinh v6i ddy S,
Ss=1950 * 650*1950/2 + 75 * 335 (1950 — 335/2)-40212.4*806.3

= 1248174555 mm>

A :i—d =997mm — y;" =1950-997 = 953mm ,€, =997-806=19Imm.

¢}
lg=H">*by/12 + H"*by* (H'/2 -Yg)*+ (b1 - buw)*h:*/12 +(by - b)*hy (Yi-hi/2)* AR’
l =1950° *650/12 + 1950*650(1950/2 — 990.7)* + 75*335°/12 + 75*335(959.3-335/2)°

-40212.4*191% =4.155330114.10"* mm"*

-giai ®o'n 2 :
+Dién tich: A_.,=A,+nA =A+5*A n:izi
A A=A A= AT £ E, 0,043.8°.fF,
f. =50 (Mpa)

vy = 2450 (Kg/m”)
Eps = 180.10° (Mpa)

= n=1800.10%/(0.043*2450*50"° ./50) =4.88
A, 5 =1252412.6+ 4.88 *7840 =1290671.8mm’
+Momen tinh véi truc 1-1 :

Sl_l = n.Aps .(dps — ytrl)

= 4,88%7840.(1144 — 953) = 7307507.2 (mm°)

Cz%:Gmm Yy =y —c=953-6=947mm ,yJ =y’ +¢c=1003mm .

2

e. =€, +¢=191+6=197mm.
+Momen quén tinh tuong duong (GD 2):
lca=lg+ Ag.c2 +n.Aps. (Y - yp)2



| ,=4.155330114.10"" +1290671.8*6°+4.88*7840(1003-806)’

= 4.170642769.10'' mm*
-giai ®o'n 3:

Ac_g = Ag + n'.bb.hb

0 043815«/
Vii n' Eo . co / ,/ =0,7746
EB 0,0438 5

by = 1900 (mm)

hp =200 (mm)
A. 5=1252412.6+ 0,7746*1900*200= 1546760.6 (mm?)

+Momen tinh vé6i truc 11T :
S, =1’ *b,*h, *(hy/2 +y," ) =0.7746*1900*200%(200/2 +947)
=308182356(mm°)

C= 53_3

3
+Momen quan tinh tuong duong (GD 3):
I, 3=, + ¢™*A +1n’[bh, /12 + byhy(hy2 + y,")]
=4.155330114.10" +199 *#1252412.6+0.7746 [1900%200°/12 +1900*200(200/2+748)*]
=6.78.10" mm*

=199mm ,yy, =Yy —c=947-199=748mm ,y5 =y5 +c=1202mm .




11.TINH UNG SUAT MAT MAT:
1.MEt domas.t
Af e = fo, (L—e (*H#)
Trong ®a:
- f,,, :@ng suEt khi c"ng kDo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10"" /mm
-1 =0.23.

-x :lu chiOu dpi b3 c,p t¥nh t& ®Cu kYch neo ®On mAt c%t ®ang tYnh us mEt m t
.TYnh khi kYch 2 ®Cu :

011 011 0.l 0.11

12 12
1

GOi 1/8 /4 31/8 /2

+vEy X cfia tEt c9 c,c b3 t'i MC100 ®Ou b»ng kh«ng .
+X cfia b3 t'i mAt c%t 104 b»ng 1 nda chiOu di toun bé L, cfia na.

+tYnh X cfia 1 ba t'i m&t c%t bEt kx ®-ic tYnh gCn ®éng nh- sau :

*T  MCL/8:
X, =02 +(y,2) - X, =X,.
*T  MC L/4:

X, = X, +JOUZ (Y- y)

*T'i MC 3L/8:



Xy = X, + O + (v, y,)

a.TYnh cho b3 1;2:

X, =+4150% +43.75% =4150mm

X, =+/4150° + (75— 43.75)? =4150mm.

X, = /41507 + (93.75— 75)% =4150mm.

b.TYnh cho b3 3;4 :

X, = 41507 + 65.625° =4151mm.

X, =+/4150° + (112.5— 65.625)% =4150mm.

X, = /41507 + (140.625—112,5)% =4150mm.

c.TYnhcho b3 5:

X, =~/4150° + 218.75° =4156mm.

X, = /41507 + (375—218.75) =4153mm.

X, = /41507 + (468.75—375)% =4151mm.

d.TYnh cho b3 6 :

X, =+/4150° + 481.25° =4178mm.

X, =+/4150° + (825 481.25)? =4164mm.

X, = /41507 + (1031.25—825)% =4155mm.

e.TYnhcho b3 7:

X, =+/4150 +503.125° =4180mm.



X, =+/4150° + (862.5—503.125)? =4166mm.

X, =+/4150% + (1078.125—862.5)? =4156mm.

e.TYnh cho b3 8 :

X, =/4150° +525? =4183mm.

X, =+/4150° + (900—525)? =4167mm.

X, =+/4150% + (1125-900)? =4156mm

+a :lu taeng gi, trb tuyOt ®&i c,c gic uén ciia b3 ct tYnh td vP trY kYch ®On mAt c%t :
a=o,-a,.

Vi« :lu gic tiOp tuyOn vii ®-éng cong t'i géc to' ®é..

a, :lu gic gi+a tiOp tuyOn vii ®-&ng cong t'i to' ®é x .

-®-éngcong bact:

=2 e, =202,
|/2 |
3
) ‘ DX
|
- it
\
<Y |

Tinh «,,a,,« cho cdc bo cép tai cic mat cat can tinh us mat mat:

+Tinh ¢, cho cac bo (x=0):



4x100

-b6 1;2 itgery = ( ——) = 11500 (1 0)=0.00964 — «,=0.55d0=0.01 radan
. 4x150
-b6 3;4: tga, = —( ——) =————(1-0)=0.01446 — ,=0.83d0 =0.014486radan
41500
-b6 5: tge, @ =00.048193 — ,=2.76d0 =0.048156radian
41500
-b6 6 : tge, = 100 0.10602 — «,=6.052d0 =0.105629radian
41500
-b6 7 :tga, _ 4150 _ 0.1108 — &, =6.325d0 =0.110393radian
41500
-b6 8 :tga, = 41200 _ 0.1157 — ,=6.598d0 =0.115151radian
41500
Lap bang :
Tén b6 | x(mm) | L(mm) f,(mm) | o, (d0)
Bo6 1;2 0 41500 100 0.55
B6 3;4 0 41500 150 0.83
B6 5 0 41500 500 2.76
B6 6 0 41500 1100 6.052
Bo6 7 0 41500 1150 6.325
Bo6 8 0 41500 1200 6.598

+Tinh «, tai cac mat cit cho cac bo :
*Tai mat cit I/8 c6 :x=5187.5mm.

41 2x, 4x100 2x5187.5

bO 1 Stga == (1-) = 1- ) = 0.00729 - o, =0.414do.

41500 41500

Tuong tu ta c¢6 bang sau :

Tén b6 | x(mm) | L(mm) f,(mm) | a, (do)

Bo 1;2 | 5187.5 | 41500 100 0.414

B63;4 | 5187.5 | 41500 150 0.621

Bo6 5 5187.5 | 41500 500 2.1

B6 6 5187.5 | 41500 1100 4.55




5187.5

41500

1150

4.75

5187.5

41500

1200

4.96




*Tai mat cat L/4 cé :x=10375mm.

Téenb6 | x(mm) |L(mm) | f (mm) | o (d0)

Bo 1;2 10375 41500 100 0.276

Bo6 3;4 10375 41500 150 0.414

Bo6 5 10375 41500 500 1.38
Bo6 6 10375 41500 1100 3.04
Bo 7 10375 41500 1150 3.17
Bo 8 10375 41500 1200 3.31

*Tai mat cat 3L/8 c¢6 :x=15562.5mm.

Tenb6 | x(mm) |L(mm) | f (mm) | « (do)

Bo 1;2 | 15562.5 | 41500 100 0.14
Bo6 3;4 | 15562.5 | 41500 150 0.21
Bo6 5 15562.5 | 41500 500 0.7

B6 6 15562.5 | 41500 1100 1.52

Bo 7 15562.5 | 41500 1150 1.59

Bo 8 15562.5 | 41500 1200 1.66

*Tai mat cat L/2 thi tAt ca cdcbéc6 o, =0=> a =q,.
(+)Tinh a cho cac bé tai cac mat cat :
Cong thiic: a=a,-a
-Tai mat cat L/8:

X

Tenbo | «,(d0) | «,(d0) | « (do) a (radian)

B6 1;2 0.55 0.414 0.136 0.002374

Bo6 3;4 0.83 0.621 0.209 0.003648




B6 5 2.76 2.1 0.66 0.011519
B6 6 6.052 4.55 1.502 0.026215
B6 7 6.325 4.75 1.575 0.027489
B6 8 6.598 4.96 1.638 0.028588
-Tai mat cat L/4:
Téenbo | ,(d0) | «,(dd) | o (do) a (radian)
Bo6 1;2 0.55 0.276 0.274 0.004782
Bo6 3;4 0.83 0.414 0.416 0.007261
B6 5 2.76 1.38 1.38 0.024086
B6 6 6.052 3.04 3.012 0.052569
B6 7 6.325 3.17 3.155 0.055065
B6 8 6.598 3.31 3.288 0.057386
-Tai mat cat 3L/8:
Téenbo | «,(d0) | «,(d0) | o (do) « (radian)
Bo6 1;2 0.55 0.14 0.41 0.007156
B6 3:4 0.83 0.21 0.62 0.010821
B6 5 2.76 0.7 2.06 0.035954
B6 6 6.052 1.52 4.532 0.079098
Bo 7 6.325 1.59 4.735 0.082641
B6 8 6.598 1.66 4.938 0.086184
-Tai mat cat L/2:

Ténbo | «,(d0) | «,(d0) | o (do) a (radian)
Bo6 1;2 0.55 0 0.55 0.009599




Bo6 3;4 0.83 0 0.83 0.014486
Bo6 5 2.76 0 2.76 0.048171
Bo6 6 6.052 0 6.052 0.105627
Bo 7 6.325 0 6.325 0.110392
B6 8 6.598 0 6.598 0.115157

¢ Tinh Gng suat mat mat do ma sat tai cac mat cat lap thanh bang:

a.Mat cat L/8:
B6 L fi K (LiX/2) H a g W | g e (f/:;;)
1;2 | 41500.6 | 1488 [6.67#107-7 [20750.3| 0.23 |0.002374 | 0.985655 | 0.014345| 21.34511
3;4 | 41501.4 | 1488 |6.67%107-7[20750.7 | 0.23 |0.003648 | 0.985366 | 0.014634| 21.7752
5 | 41516.1 | 1488 | 6.67%107-7 [20758.1| 0.23 |0.011519 | 0.983579 | 0.016421| 24.4344
6 | 41577.8 | 1488 | 6.67%107-7 | 20789 | 0.23 |0.026215| 0.98024 | 0.01976| 29.40321
7 | 41585 | 1488 [6.67%107-7| 20793 | 0.23 |0.027489 | 0.97995 | 0.02005| 29.83445
8 | 41592.5 | 1488 |6.67%107-7 [20796.3| 0.23 |0.028588 | 0.9797 0.0203| 30.20621
Y Af, 200.1189
Afo. /8 25.01486
b.Mat cat L/4:
— o ~ W ua
Bs| L f| K (LiX/2) u | o« |© 1—e ¥ AfPFa )(MP
;2| 41500.6 | 1488 |6.67%10A-7| 20750.3 | 0.23 [0.004782| 0.985109| 0.014891| 22.15717
34| 41501.4 | 1488 [6.67%10n-7| 20750.7 | 0.23 [0.007261| 0.984548| 0.015452| 22.99311
5 | 415161 | 1488 [6.67%10n-7| 20758.1 | 0.23 [0.024086| 0.98074| 0.01926| 28.65859
6 | 41577.8 | 1488 [6.67%10n-7| 20789 | 0.23 |0.052569| 0.974316| 0.025684| 38.21763
7 | 41585 | 1488 [6.67%10n-7| 20793 | 0.23 |0.055065| 0.973754| 0.026246| 39.05357




8 | 41592.5 | 1488 [6.67%10n-7| 207963 | 0.23 [0.057386| 0.973232] 0.026768| 39.83005
> Af o 236.0604

Af,. /8 29.50755

c.Mat cat 3L/8:

B6 L foi K (LiX/2) U a o ®ormo | o (f/:;';)
1;2 | 41500.6 | 1488 | 6.67%10~-7 | 20750.3 | 0.23 | 0.007156 |0.984572| 0.015428| 22.95733
3;4 | 41501.4 | 1488 | 6.67#10~-7 | 20750.7 | 0.23 | 0.010821 |0.983742| 0.016258| 24.19216
5 |41516.1| 1488 | 6.67%10~-7 | 20758.1 | 0.23 | 0.035954 |0.978067| 0.021933| 32.63664
6 |41577.8| 1488 | 6.67%107-7 20789 0.23 | 0.079098 [0.968389| 0.031611| 47.03679
7 | 41585 | 1488 | 6.67%107-7 20793 0.23 | 0.082641 |0.967598| 0.032402| 48.21439
8 |41592.5| 1488 | 6.67%10n-7 | 20796.3 | 0.23 | 0.086184 |0.966808| 0.033192| 49.39036
> Afpp 271.5772

Af,. /8 33.94715

d.Mat cat L/2:

Bé6 L, foi K (Lix/2) H o o ®rmal | q_g e (f/{f;;)
1;2 | 41500.6 | 1488 | 6.67%10~-7 | 20750.3 | 0.23 | 0.009599 | 0.984019| 0.015981| 23.78029
3;4 | 41501.4 | 1488 [6.67%10n-7 | 20750.7 | 0.23 | 0.014486 | 0.982913| 0.017087| 25.42556
5 | 41516.1 | 1488 | 6.67%107-7 | 20758.1 | 0.23 | 0.048171 | 0.975322| 0.024678| 36.72033
6 | 41577.8 | 1488 | 6.67%10~-7 | 20789 | 0.23 | 0.105627 | 0.962498| 0.037502| 55.80229
7 41585 1488 | 6.67%10A-7 | 20793 | 0.23 | 0.110392 | 0.961442| 0.038558| 57.37488
8 | 415925 | 1488 | 6.67%10A-7 | 20796.3 | 0.23 | 0.115157 | 0.960386| 0.039614| 58.94508
307.2543

> Afpe




Af,. /8

38.40679

2.MEt do tr-it neo :

Trong ®a:

Suyra: Af,, =

Afp, = &* E,

Ly

IlEy AL =6mm/1neo= 2neo, AL =2x6 =12mm.

E, =197000MP,

l,, = 415344mm

%2 197000=57MP,
415344

3.MEt do nPn ®un hai b2t«ng (mgi ICn c'ng 1 b3 )

Trong ®a:

~(N-D), E;
Af e —W*E* fegp

N=8 ba.

E, = 4800/, vii f, =80%f, =0.8x40=32MP, .
f,: c-eng ®é b2 t«ng I6c ¢ ng.
E, = 27153VIP,

f, =0.8f,, =0.8x1860=1488.

f_ :@ng suEt t'i trang tOm ct do luc c'ng ®- kO ®On mEt us do ma

cgp

s,t +to6t neo vu do trang .

-lucc’ng :P. = 1

Trong ®a:

pi

af, + Af,, XA xCosal.




o :lu gic trung bxnh cfia tiOp tuyOn vii c,c ba t'i mAt c%t tYnh

to,n
3.1.Lucc’ng p; tic.emEtckhtip:
a.MC Géi :
P = 1488—57 x7840*0.998=1119660192N .
Vii ! =(0.55*2+0.83*2+2.76+6.052+6.325+6.598)/8=4.33 = cosa’ = 0.998.

b.MC L/8:

P, = 1488 (25.02+57) *7840*0.999=1101397413N

c.MCL/4:

P, = 1488 (29.51+57) *0.999* 7840=1097669392N .

d.mMC3L/8:

P = 1488—(57+33.95) *0.999*7840=1094191913N .

e.MCL/2:

P, = 1488 (57 +38.41) *1*7840=109179056N

3.2.TVnh f_ choc,c m&tc%t:

_ P Py Mige

fo—
cgp 9 9
Ag Ig Ig
Vii M, :m«men do tring I-ing bfin th©n g, t¥nh theo TTGHSD.
-TiMC Geéi (M, =0).

1119660192 1119660192x191
o 12524126  4.155330111410™

=-9.92MP,

-TiMCL/2:



109179056 109179056x760> 4693.1x10° X760
_ _ = —23MP,

= +
cgp 7764126  3.064459510Y = 3.0644595¢10"

VEy mEt do nBn ®un hdi  b2t«ng ( Af, ) In:

-MC Géi :
(8—1)*197000*|-9.92
Afpeg = =31.5MP,.
2x8*27153
-MCL/2 :
8-1)x197000x— 2
Afprs = (61 -23 = 73MP,.

2x8x27153
4.MEt us do co ngit b2t«ng (kDo sau):
-T'i tEt c9 c,c m&t c%t nh- nhau :
Afpg =93-0.85H ,vii H ®é Em =80%.
Af o = 93— 0.85%0.8 = 25MP, .
5.MEt us do t6 biOn bat«ng.
Afpe =120f, —7.0Af,, > 0.
Trong ®a:

- fop I Us i tréng tOm ct do luc ndn B, (®- kO ®On mEt do ma s t ,tot

neo v nBn ®un hai ) ,vu do trang I-ing bqin th©n.

-TYnh luc P, cho c,c mAt c¥%t :

P o= f, —(Afor + Afp, +Afpeg * As *cOSar”.

i pi
*MC Geéi :
P =[1488-(57+31.5)]*7840*0.998=1095013584N .

Af. 4 =0 ,vx m«men =0.



1095013584 1095013584*1917
> =~ = — = —9.7MP,
12524126  4.155330111410

— Afeq=12.0x9.7=116.4 MP, .
*MCL/2 :
P =[1488-(38.41+57+73)]*7840*1=103455856N
Suy ra MC L/2:

103455856 103455856x760°  4693.1x10° X760

wp TR = =—212MP,.
7764126 3.0644595¢10 3.0644595¢10
Afy, :us dotUnh t9i 2vptUnh t9i 3 gOyra::
M , M,+M ]
Af = | 2(d, -y 2)+3|—'p(o|ps —y's).
c 2 c 3
6 * 6
_ 3089A0° o (38966+55119)*10° ) o\ oo

3.317x10" 5.22571x10"

M,=1351.63.10° MPa
M;=170.48.10° MPa
M,=241.13.10° MPa
l. ,=3.317.10"" mm"*
Y, =904mm
| 5=5.22571.10"" mm*
Y5 =628mm

Dps =1700 mm

Af . :usdotUnhtqi2g©yra.

cdp

Afper =12.0%21.2—7%9.34 =189.02MP, .



“:';it Afo (MPa) | Af,,(MPa) | Af, (MPa) | Afy, (MPa) | Af,.,(MPa)
Gei 0 57 9.7 0 116.4
L/8 25.02 57 27.5 4.09 301.37
L/4 29.51 57 24.04 7.01 239.41
3L/8 34 57 21.93 8.75 201.91
L/2 38.41 57 21.2 9.34 189.02

6.MEt @ng suEt do ching cthbp :

Afpr = Mo + Afpr .

-C'ngsau  gCn ®°ong : Af,, =0.
-TYnh :
Afpe, =0.3[138—0.3Af,r —0.4Af s —0.2(Af gy +Afpeg)]
*MC Gei
Afp,, =0.3138-0.3*0-0.4*31.5-0.2(25+116.4)] = 29.136MP, .
*MCL/2:

Afpe, =0.3[138-0.3*38.41-0.4*73-0.2(25+189.02)] =16.342MP,

Taeng hip c,c gng suEt mEt m_t

o MEtm ttocthéi: Af,., =Af, +Af,, +Af .

MZt c%t Af,- (MPa) Af,, (MPa) Af oes (MPa) Af -, (MPa)

Gei 0 57 315 88.5




L/8 25.02 57 94.6 176.62
L/4 29.51 57 82.85 169.36
3L/8 34 57 75.54 166.54
L/2 38.41 57 73 168.41

MEt m t theo théi

gian: Af.;, = Afz + Af g + Af g

MAt c%t Af psz (MPa) Af pcr (MPa) Afoe (MPa) | Af,., (MPa)
Gei 25 116.4 29.136 170.54
L/8 25 301.37 8.214 334.58
L/4 25 239.41 12.9375 277.35
3L/8 25 201.91 15.6606 242.57
L/2 25 189.02 16.3419 230.36




o TaengmEtmit: Af,, = Af, +Af,,

TiOt diOn Af,., (MPa) Af., ( MPa) Af.. ( MPa)
gei 88.5 170.54 259.04
L/8 176.62 334.58 511.2
L/4 169.36 277.35 446.71

3L/8 166.54 242.57 409.11
L/2 168.41 230.36 398.77

IV.KIEM TOAN THEO TTGH CUONG p0O1:
1.KiOm tra sgc kh_ng uén :

Do ta ca b2 t«ng bfin mAt cCu vu b2t«ng dCm ca c-éng ®é kh,c nhau n2n ta quy ®ei
bat«ng mAt cCu vO b2tang Ium dCm.Ta ch@ quy ®zei theo chiOu réng bqn c,nh chg kh«ng
quy ®ai chiOu cao b¥n c,nh.

HO sé quy ®ai n _5
EB

Ee 0,045, Ty Jg

b’,=0.7746*2080=1471.74mm

:n_ED 0045y \l DC \/ DC ’ 07746

Xem tiOt diOn lu tiOt diOn ch+ T
*kiOm tra MC L/2 (ba qua cét thDp th-éng):
Vb trY troc trung hRa :

+giq thiOt troc trung hop qua c,nh :



i 2080 i 0.8 'c
| V// 1102 E&%m
b =
9( * Aosfos
J 8300 )
o Aty

. f
0.85f, A+ kA, ™

p

h¢{=301mm
Aps = 7840(mm’)
fou = 1860 (Mpa)
B, =0,85—%. fc' -28
7
=0.85-0.05/7(50-28)= 0.69
f’ =50

dps = 1700 (mm)

f
k = 2(1.04—f—"y) ~0.28

pu



C= 7840x1860 Tagg =205-3mm< h=301mm
0.85*0.85*50*2080+o.28*784o*157

+giq thiOt troc trung hop qua c,nh :

+S@c kh ng danh ®pnh cfia tiOt diOn :
M, = Aus fos (d, —g)+(b-bw)hf*0.85* £/ (hi/2-a/2),

a=f3,*c=0.85*2053=174.5mm.

c 175
fps = f,(1—k—) =1860*(1-0.28x——) =1849MP, .
o = T (k") =1860%(1-028x- ) :

p

2053) | 1650%535%0.85%50% (222 _ 1745

2 2 2

M, = 7840*1849* (1700

=2.935.10" Nm = 29348<N.m

+KiOmtra:M, <gM_,g=1M, 6 =M,,, =1835512KN.M —>®'t .

2.KiOm tra hum I-ing cthDp téi ®a:

E30.42.
d

c

g = PesTesdp _ 7840*1849*1700

=1700mm.
A o 7840*1849

C=205.3mm <0.42d_=0.42x1700=714mm — ®'t.
3.KiOm tra hum I-ing cthDp teéi thiOu :

M, >min1.2M, 1.33M,,

cr?

Trong ®a:



M, :m«men b%t ®Cu gOy ngt dCm BTDUL t@c I khi ®3 us bi2n d-ii ®'t trp
seuskDokhiuenlu:  f, =0.63,/f, =0.63v50 = 4.45MP,.

-ph-=ng trxnh M, vii tiOt li2n hip c"'ng sau (3 giai ®o'n).

p Pe M M M,,+M_)+M
fomm W T g, s I"’) “‘y§+A|M ys =4.45Mpa
92 ¢ ¢

9 9 gl

+P = (0.8f,, —Afp ) Ay, Afpr = Af o, + Afr, = 398.77MP, .
+M, :m«men MC L/2 do tUnh t9li 1 =4693.1 KN.m(TTGHSD).
+M,:m«men MC L/2 do tUnh t9li 2=3089.66KN.m.
+M,, :m«men MC L/2 do tUnh t9]i 2(kh«ng c3 lip phfi)=389.66KN.m.
+M,, :m«men MC L/2 do lip phfi =551.12KN.m
+M,,= 25xM, + M, mg,, =32565KN.m.
+AM :lu phCn m«men th2m vuo ©0 tidt diOn b%t ®Cu net.
P, =(0.8x0.9*1860-398.77)*7 8 497 3 7 2 92ZN1

*thay c.c sé liOu MC L/2 vuo ph--ng trxnh ®O tYnh AM .

73729712 73729712*760 46931 3089.27
4.45=— - 1010+ ————— 1010+ ——————__1046
7764126  3.0644610 3.06446.10 3.3169410
N (389.66+551.12+31’1630.715) 139, AM 1322
5.2257110 5.2257110

AM =1.1054.10"°M.mm=11054 KN.m
= Mg =AM +M, +M,, + M, + M,, =23407.865KN.m
M, =M,,, =1835512KN.M

+KiOm tra :¢M , = 2315544KN.m > min 1.2M , ,1.33M,

cr?



>min{28089.44
,24412.31KN.m}

— ¢M =29348>2441231KN.m — ®'t.
4.KiOm tra sgc kh_ng c%t ciia tiOt diOn :
-TYnh cho tiOt diOn & gCn gei :

Sec kh,ng c%t ti0t diOn =gV, vii ¢=0.9

V, :sgc kh ng c%t danh ®pnh .

V. +Vs +V,
V,=min ,
0.25fb,d, +V,

V, :sgc kh ng c%t do b2t«ng.

V,=0.0834,/.b,d, .

V, :s@c kh ng c%t do cet ®ai.

S

V = A f,d, (cotgd + cotga)sina

Vil a0 =90° (gdc cét ®ai)
Sy

V= A f,d, cotgd _
s —Sv
V,:sgc kh,ng c%t do cet thbp  DUL (xi2n):
V, = f Agsina vii f:c-éng ®ét¥nh to,n ctdul.
« :gac trung bxnh .
Trong c,c c«ng th@c tran :

b, :lu chiOu dpy nha nhEt cfia s-én dCm -®Cu dCm b, =b, = 650mm.

d, :chiOu cao chbu c%t c3 hiOu ciia tiOt diOn —kho9Ing ¢ ch hip luc trong miOn chbu

%

nbn v kDo cfia tiOt diOn .



§Cu dCm:

335

I hf

dp

1950

AF

806.0

b 8500 )

+gCn ®éng chiOu cao miOn chbu nbn ,IEy byng chiOu cao miOn chbu nBn MC L/2.

C=2053—d, =d, —% :1950—806—¥ =104135mm.

d, -<=10414
2

MA&t kh.c d, = max{0.9d, =937.22 | —d, =1404mm.

0.72h =1404

A, :diOn tYch tiOt diOn cet ®ai trong ph'm vi 1 b-ic ®ai :

L iy cot dai 2 nhanh

e e




Trong ®a vii L=42m —®CudCm b, =650 —cet®ai ¢=16 -4 nh,nh.1nh nh

_TId?  3.14x16°
4

- f, =2011mm* — A, =4x201.1=804.4.

+ f,:c-éng ®é cét ®ai =400MP, .
+3S, :b-ic cet ®ai (khofing c,ch c,c cet ®ai )
+ 3:1u hO sé tra theo bing IEp s¥n.

+®: lu gic cfia gng suEt xi2n tra bYng .

*§0 tra bfing txm B vud phﬂitYnthh«ngs‘elu:% VU g,.

c
-vii V Ip @ng suEt ct :

V,

u

¢xb,xd,

V, :l luc c%t t¥nh to,n theo TTGHC§ 1,4 =0.9.

. M,/d, +0.5V, cotgd
" EpAPS

M, :lu m«men uén tYnh theo TTGHC§1.

Nh- vEy ®O tra bfingtxm @ ph9itYnh & —>°®0t¥nh ¢, ph¥ibiOt ® .VEy ph¥i
tho dCn theo trxnh tu sau :

a.To biOu ®3 bao m«men v luc c%t :



+—0.11=4150——+#
M Mys
adv
Vgé’i ~Vu V|/8
-

- M, vu V, IEyc,chtimgeil®'n d,.
Vii: M, =8390.25KN.m
Vs =17411KN.m.
V,,, =1360.6KN.m

d, =1404mm .

Myg 4 _ 839025

M, = , *1404 = 283853KN.m.
0.1l 4150

V., —V _
V, =V, +—2——2xd, —13606+ /41171300601 104 148933KN .
0.1 4150
b.TYnh gng suEt c%t :
3
V, _ 14893310° _ L81MP..

T gxbxd, 0.9%650%1404

Y L8 o0s.

f 50

c

c.GPa thibt @, = 40°,cotg®, =1.192 >t¥nh &, .



~8390.25*10° /1404+0.5*1489.33.10° *1.192

e, — 4.4410°.
' 197000*7840
i. =0.03
Theo 4 f. .Trabflng > ®, =28.75°,5, =3
£, =4.44x10°

+sos,nh ®, vu @, kh,cnhiOu — IumICntheg 2 :cotg28.75° =1.823.

~8390.25*10°/1404+0.5*1489.33.10° *1.823

£, ~6.7310°.
: 1970007840

Theo \f/— Vi &, —trabfing > ®,=2919° vu f,=28.

VEy sé [i0u ®0tYnh : ®=29.19° vu B=28.
d.Bé trY cét ®ai tr-ic rai kiOm tra :
B-ic ®ai :

f *
S, < AT, 80447400 =843.44mm.

"7 0.083/fh, 0.083*/50*650

V, =1741KN <O.1fclbvdv =0.1*50*650*1404=4563KN n2n —
S, £min(0.8d,;600mm).
VEy S, <600mm —>chén cét ®ai gl6—4nh,nh S, =300mm —kiOm tra.
V, =minVe +V, +V, vu 0.25fh,d,)=7278KN .
+ V, =0.0838,/_b,d, =0.083*2.7*\/50x650x1404=14.46KN .

+V=V, /D -V .-V,=1741/0.9 -14.46-

V V _V _ 1152865,92

o 0.9 —1105562,07 —291863,49 .



+V, = f A sing,, .
-TYnh gc «, chac,cbicptix=d, =1404mm.

+ba Litger = - 2X) 2 P10, 2XA213) ) 1150938 L —0.78°.
| | 729400 29400

T--ng tu cho c,c bd kh,c
— oy, = 2(0.78+1.43)+7.18+ 7.81+8.44 /| 7 =3.97° —> sine,, = 0.069.
V, =(0.8f, —Af, ) Ay sine, =(0.8x0.9x1860—408.30)x4836x0.069=312.70KN.
Cuéi cing kiOm tra sgc kh ng c%t :
V, =1144KN < 0.9(V, +V, +V,) = 0.9(265+1079+312.70) =1491KN —°'t.
V.KIEM TOAN THEO TTGH SUf DUNG:

1.KiOm tra gng suEt MC L/2 (gi+a nhbp ):
1.1.giai ®o'n c"ng kDo cét thDp (ngay sau khi ®3ng neo):

+c-éng ®é bat«ng: f; =0.8f, =40MP, .

+c-éng ®é ctdul: f; =0.74f  =0.74x1860=1376.4MP, .

+A, =7764126mm*

+1, =3.0645*10" mm*,e, =760mm, y =1010mm, y;" = 940mm, M, = 4693.1KN
a.KiOm tra gng sukt bi2n d-ii (us nBn):

) Pxe .
= —i—u*yf +%*yf <0.6f, =24MP,

fbd
AQ I g9 9

P, =(f, — Afor;) A = (13764 - 168.41)*7840=94706416N



94706416 94706416*760 4693*10°
= - 7 1010+ ——
7764126  3.0645*10 3.0645*10

*1014 =|-20.45<0.6f; = 24MP, .

b.KiOm tra ¢ng suEt bi2n tran :

. P Pe, . M, , <1.38MP,
G (e / .
A 1T 1 T <025 =177

Thay se :

_ 94706416 N 94706416*760*940 4693.1*10° *940
o 776416 3.0645*10" 3.0645*10"

=-1.14MP, <1.38 > °®'t

1.2.Giai ®o'n khai th c (sau mEt m_t toun bé):
a.kiOm tra gng sukt bi2n d-ii :
f, =08f =08%0.9*1860=13392MP,.

ducndn: P =(f, —Afor) Ay = (1339.2-398.77) *7840=73729712N .

 Pe My, +M, +M .
fbd:_%_;_gyﬁ%yfﬂlv“yh( e ht)y;jgo.s\/fi:354.
gl g2

9 g9 c

73729712 73729712*760*1010+ 46931*10°

bd = m 7 1010+
776416 3.0645*10 3.0645*10
* 6 * 6
N 3089.27 1011 %1046+ (389.66+551.12+390f.3) 10 #1132
3.31694*10 5.2257085*%10

=0.76MP, <0.5,/f, =354
— ®Tt,

b.KiOm tra gng suEt bi2n tran : y;" =940mm, y; =904mm, ysy =628mm

 Pe .
= i+—' Ly —&yir—&yg—%y;r <0.45f, =0.45*50=22.5MP,.
Al I, I, I,

fb'[r -



73729712 73729712*760 4693.110° %940 3089.2710° 3902.3.10°
o = |- + %940 b %904 - — S __%gQ
7764126  3.0645*10 3.064510" 3.3169410 5.225708510

<0.45f, =0.45*50 = 22.5MP,

=|-21.8MP,| < 22.5MP, —>°'.
2.KiOm tra us mA&t c%t gei :
2.1.Giai ®o'n c¢"ng kbo :

P = (f,; — Af;)) A COS’
-Trong ®a:
+ o =(0.55x2+0.83x2+2.76+6.05+6.33+6.6) /8 = 3.0625°¢
— cosa’ = 0.997.
+P = (f; — Afpry) An COSa:® = (1488 168.41) * 7840%0.999 = 1033524Q01N
+A, =12524126mm?, 1, = 4.155x10" mm*,e; =19Imm, y)" =953mm, y; =997mm,M =0

a.KiOm tra us bi2n d-ii :

10335240 10335240*191
M 12524126  4.155x10"

*953 = |—12.78MPa| <24MP, —®'t.

b.KiOm tra thi tren :

P Pe; 10335240 10335240%191
fog =———+—Y, =-— + o
12524126  4.155x10

*997 = -8.04MP, (nBn)< f, — ®t.

2.2.Giai ®o'n khai th c:

P =[1339.2 - (88.5+170.54)]* 7840* 0.999 = 8459986N .
I, =6.7810"mm* ,yy =748mm,y; =1202mm.

a.KiOm tra us bi2n d-ii :



c P PRe, /: 8459986 8459986* 396
bd A |2 1305718  6.78*10"

9 9

*1202=-12.4MP, — ®'t(nbn).

b.KiOm tra us bi2n tran :

P Pe, ., 8459986 8459986*396
o =——+ Y, =—— + 1
1305718 6.78*10

*1202= —6.5MP, — ®'t(nDn).

btr
Ag I g

VI.TINH DO VONG KET CAU NHIP :
1.KiOm tra ®é vang do ho't t9i :

+TYnh ®é vang m/t c%t cd to' ®é x do Ilc p cd to' ®é a,b nh- hxnh vi .

_ pbx
I =8 E 1

C

(1% —b? - x2)

+S- @3 chEt t9i tYnh ®é vang do xe t9i 3— troc:

Pi P2 Ps3

a0 asco i

a b

p, =145x10°N, p, = p,, p, = 35XxL0°N —>tYnh ®é vang kh«ng ca hO sé :

+ §é vang MC gi+a nhbp L/2 do c,c luc p, — b=14700+4300=19000mm,x=14700mm.



yP = 145x10° x19000x14700x(42000? —19000* —147007)

] I =6.25mm.
6x30358x3.473722x10x42000
+§é vang MCL/2 do p, >
3 3 3
n p, .l _ 145x10° x42000 _—7.27mm.
48.E..1, 48x30358x3.473722x10
+§é vang MC L/2do p, —b=10400mm, x=14700mm.
o, 35x10°x10400x14700x(42000% —104007 —14700°)
yP = =1.56mm

g 6x30358x3.473722x10"" x42000
+§6é vang c.c dCm chii coi nh-  chbu luc giéng nhau khi chEt tEt ¢q] c.c lun xe .

B,  12000-2x500

X

Selunxe N = T 3500

=3.1=3 lun.

-hO sé xung kYch (1+IM)=1.25.

+§é vang 1 dCm chii t'iMC L/2 :

Py P2 Ps
y = (Y +y™ +y™)n x1.25, vii n=s& dCm =5.
n

(6.25+7.27 +1.56)x3
y= c

x1.25=11.31mm.

+KiOmtra:y < ixI —11.31< 42000 =52.5mm — ®'t.
800 800

2.TYnh ®é vang do tUnh t9i —luc c"ng tr-ic v ®é vang (MC L/2):

2.1.8é vang do luc c"ng ctdul:

5w.l*
Apy = o .
" 8B4El,

2

Trong ®3: W= ? Je =e, =872mm, |, =2.956103A0"mm*



p=(08f,, — Afp;)As = (0.8x1860  408.30)x4836 = 5251509N .

We 8x5251509x872

o0

4
DAy, = 5x42.38x42000 _ _45.94mm .

© 384x30358x2.956103x10"

2.2.8é vang do trdng I-ing b9in th©n d¢m(giai ®o'n 1):do g, =22.19N/mm

5 gl 5x22.19x42000°

g, = ) = o =24.05mm.
384 E.Ig 384x30358x2.956103x10

2.3.§é vang do tUnh t1li2: g, =6.32+2.56 =8.88N /mm.

4 4
Ag, = 5 g,I" 5x8.88x42000

= ) = =8.19mm.
384 E.I, 384x30358x3.473722x10"

*§é vang do luc c"ng +tUnh t9]i :gdi Iu ®é vang tYnh ..
y; =—45.94+24.05+8.19 = -13.70mm.

VEy dCm c3 ®é vang khi khai th c [n:13.70mm.



PHAN III : TINH TOAN DAM CHU TIET
DIEN NGUYEN CANG SAU

1240

45 150, 25 800 25 150

2% %

104 5x208

e dCm chi :n=6

Khofing c,ch dCm chi : $=2080mm
ChiOu dpi dCm : Lg=42m
ChiOu dui t¥nh to.n : Ly=41.5m

ChiOu cao dCm : Hi=1900mm
ChiOu cao bfqn : h,=200mm

Kha cCu : B=8+2*1.5m
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A — Tinh N¢i Luc
L. Tinh tai cho 1 dam
1. Tinh tai giai doan 1 (g,)




800

80

20

lli

1950

250

250

300
L 650 L
Mat cat MC105

Dién tich:
A,s=(0.8%0.28-2*0.075*0.08) + (0.11#0.8-2*1/2*0.11*0.275) +(0.25*1.21+ 0.65*0.55
-2%1/2 *#0.25%0.275) =0.861 m*
A,00=(0.8%0.28 — 2*0.075*0.08)+(0.8*0.0392- 2*1/2*0.0392*0.075)+0.65*1.8308
= 143 m?
8ac=[A10s(L-2(Li+L5))+A 160 ™ 2L +(A g5+ A 100)/ 2721, | *0 /L
=21.8 KN.
(v6i 0,=24KN)
2. _Tinh tai giai doan 2 ( g,):
1.trong luong tdm dan va ban dic tai cho:
g.= (Hy + 0.08)*S* 0, =(0.2 +0.08)*1.9%24 =12.768 Kn/m.
2. do dam ngang :
g4, =(H - H, - 0.3)%(S - b,)*b, /1),
=(2.15-0.2-0.3)x(1.9 - 0.25)x0.25x24/10.6 =1.57 Kn/m
Vé6i b, =250mm,l=L-2 Al =42-2x300=41400mm.
1, :khoang cach cac dam ngang :chon 5 dam ngang /nhip = 1, =1/4=10350mm




= Tinh tai giai doan 2:  g,=g, +g,, =12.768 +1.57 =14.35 Kn/m
3. Tinh tai giai doan 3 ( g,):
1. do c6t lan can + ban bo hanh :
g, =( P, + P,)*2/n,=2.209 Kn/m
Trongddé P,:  trong lugng cua lan can

P,:  trong luong clia ban bo hanh
n: s6 dam chu
g, =15.433 %2 /6 =1.811 kn/m
2. do 16p phu :
-16p phti mat cau:

+ Beé tong Asphalt day Scm trong,luong riéng 1a 22,5 KN/m”.

+ Bé tong bdo vé day 3cm trong,lugng riéng 1a 24 KN/m®.

+ L6p phong nuéc Raccon#7(khong tinh)

+ Lép tao phang day 3 cm,trong luong riéng 1a 24 KN/m?®,

ey Bé day TL riéng Khéi lugng
Ten 16p 3 )
(m) (KN/m”’) (KN/m?)
BT Asfalt 0,05 22,5 1,12
BT bao vé 0,03 24 0,72
L6p tao phang 0,03 24 0,72

= Tinh tai rai déu cua 16p pht tinh cho Imm ciu la:
g, =112+0,72+0,72 = 2,56(KN/m)

= Tinh téi giai doan 3: g; = g, + ¢, =4.371Kn/m

2. Vé dah momen va luc cat 20400
X
X — n
W =— L/8 L4 3L/8 L2
21
| —x)?
(=%
21 ®
X*(L-X)/L
XIL
©
3.Noi luc do tinh tai (khong hé so): (L-X)L

Cong thic :Noi Luc =g*w ,véi g 12 tinh tai phan b6 déu ,w 1a téng dién tich dah
Lap bang noi luc tinh tai (khong hé so6):

DAH Mx

DAH Qx



Mt finh tai Momen Luc cét
:t ~
cd g 153 g | &p Wy M, M, M, M, W w' W A v, \B Vi
100 {21.8[14.35|1.81|2.56| 0 0 0 0 0 0 | 20.75 | 20.75 |452.35(297.76 | 37.56 | 53.12
100 - | - | - | - |94.19 |2053.34 | 1351.63 | 170.48 |241.13|-0.324 | 15.89 | 15.566 |339.34|223.37|28.174| 39.85
102 - | - | - | - |161.46|3519.83 | 2317 |292.24 |413.34| -1.3 | 11.67 | 10.37 [226.01|148.81| 18.77 | 26.55
103 | - - - - 1201.83| 4399.9 | 2896.26 | 364.5 |515.53| -2.92 | 8.11 | 5.38 [117.28|77.203| 9.74 | 13.773
104 - | - | - | - [21528] 4693.1 |3089.27 | 389.66 [551.12] -5.19 [ 519 | © 0 0 0 0
IL.Tinh hé s6 phan phoi momen va luc cit :
1.Tinh dac trung hinh hoc tiét dién dam chu :
Tiét dién tinh todn :
800
110
1950
250
250
30[0
650
| |
1 41500
—*] =——=10375mm
4 4

b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=1900mm
s=1900mm
Ta xem ti€t dién ditoc quy doi nhu hinh vé .




‘ 800 ‘ ‘
g : SN
- L
g 20 5 %0
—
gi
5 4§
L e L e |
H’= H-200=2150-200=1950 mm
H;=335 mm
H;=425 mm

A, =h*b, + (b, - by)*h, + (b, - b,)*h,
=1950%250 + (725-250)335 + (650-250)*425

=816625 mm’

S: = 1950%/2%250% + (725-250)335(1950-335/2) + (650-250)*425%/2
=795077812.5mm’

Y, :S—d =974mm,Y, =h-Y, =976mm, e,=y,-335/2=808.5mm

9
I,=h*b,/12 + h*b,*(h/2 -Y*+ (b, - b,)*h,*/12 +(b, - b,)*h, (Y,-h,/2)*+ (b,- b,)*h,"/12
+ (b, - b,)*hy(Y, - hy/2)’
=1950#250/12 + 1950%250(1950/2 -974)* + (725-250)*335°/12 + (725-250)*335*(976 -
250/2)*+ (650-250)425°/12 + ((725-250)%335(974 - 425/2)?

=3.2172297 x10™* mm* .

+ Tinh dac trung hinh hoc tiét dién lién hop :
- Dién tich : Ap=F+n,(b,*t)
vGi n, = =0.74
t, =200 (mm)
A, = 816625.107 +0.74*(1900%200) =1097825 (mm?)

- M6 men ftinh d6i véi truc 1-1 :



S, = n, *b, *t(Y,, - t/2) =0.74*1900%200%(976 -200/2) =246331200 mm>
-C = S1.4/An =246331200/1097825 =224.38(mm)

-l =g+ A*C? +ny[bp*t /12 + bp*ty(Yic + t/2)°]
Trong ®a : Ypc =Y4+C =974 + 224.38 =1198.38 mm
Yie =H-Yp =1950-1198.38 =751.62mm
Y =H -Ys=2150-1198.38=951.62 mm
1c=0.32 x10"* +0.817.10* 224.38°+0.74[1900*200°/12 + 1900*200*(751.62 +200/2)*
=5.2492063.10"mm*
+ TYnh ®Z&c tr-ng hxnh hic t'i tiOt diOn ®Cu dCm chi :
A=H *b.+(b,—b.) * 335
= 1950 * 650 + (725 — 650) * 335 =1292625mm”
Se= 1950 * 650%1950/2 + 75 * 335 (1950 — 335/2)
= 1280597813 mm’
Yq=Se/A = 1280597813/1292625 =990.7 mm
Y, = H' — Y4 =1950-990.7 =959.3 mm
- ChiOu réng ca hiOu cfia bfn c,nh : by,

DCm trong :

Loy 228590 _10375mm
4 4

b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=1900mm
-M« men qu,n t¥nh |, :

lg=H"*b,/12 + H*by*(H'/2 -Ya)*+ (b1 - bu)*h1*/12 +(by - bu)*hy (Ye-h1/2)°

l; =1950° *650/12 + 1950*650(1950/2 — 990.7)* + 75*335°/12 +
75%335(959.3-335/2)°



=4.17.10" mm*
+TYnh tiOt diOn lign hip :
-AR=ni(b*t) + A
Vii n;=0.74
Ain =1292625 +0.74(1900 * 200) = 1573825 mm*
- M« men tUnh ®3i vii troc 1-1 :
S11= Ni*by*t* (Y, — t/2) =0.74*1900*200*(959.3 — 200/2)
= 241635160mm’
- C =511/ A =241635160/1573825 = 153.534 mm
“Ype 2-2) =Ya 1) + C = 990.7 + 153.534 =1144.134mm
- Yic@-2) = H' = Ybe 2-2) =1950-1144.134 =805.866 mm
~Yie 22) = H' = Yy = 2150 - 1144.134 = 1005.866 mm
I = lg+ A*C? +ny[bp*t/12 + by*ty(Yic + t/2)°]
=4.17.10"" + 1292625 * 153.534% + 0.74[(1900 * 200°)/12 +1900 * 200(805.866 +
200/2)*] = 6.8.10"" mm*
2.TYnh hO sé ph©n phéi m«men :
- ChiOu dpicd hibu L=Llp—2*0.25=42-0.5=41.5m
-t =Hp -15=200-15=185
- HO sé ®é cgng : Kz= n(lg+ e,” *A)

n: T@ s& m« ®un ®un hai vEt [iNu dCm /bqin :n
=55/30=1.354

E, :M«®un ®un hai cfa vEt [iOu lum dCm.

E, :M«®un ®un hai cfia vEt [iOu lum b9ln mAt cCu.



I, :M«men qu,n t¥nh cfia dCm kh«ng li2n hip

e, :khofing c ch gi+a trang tOm dCm vp trang tOm
bqin mAt cCu.

eg = Yi+t/2 =976 + 100 = 1076 mm
A:DiOn tYch dCm chii ®4c tr-ic

Kg=1.354(3.2172297 x10* + 1076°*816625)
=1.71578.10"

o AN PAN i i i b | |
AM NGOAI

1. DCm trong:

w

a.Tr-éng hip 1 lun xe (tYnh theo ®Rn bEy):

m 006 0.4 0.3
Om = (4300) ( ) (Lt3

= mg,, =0.4

b.Tr-éng hip >2 lun xe :

Kg
mg M =0.075+ 06 ()02 %1-0.568
g (2900) ( ) (I_t3

2.DCm ngoyi :
a.Tr-éng hip xOp 1 Iun xe (tYnh theo ph--ng ph.p ®Rn bEy):
y; = 880/2080=0.42

y2=0



T] 5007600 1800

450
J; Lssoﬁioooi

L Y04 o080
DAHAL
Y1
1 0.736
1.263

mgﬁqngnzn):aﬁ, m, =1.2;y, = 0.

b.Truong hop xép 2 lan xe :

mg - =e*mg,’ . Vdie= >1

2800
‘e ’s 500
V6id, =S’ =500mm ,suy ra :e =0.77- 2800 =0.95.chone =1

mg - =1x0.568=0.568
c. Hé s6 phan ph6i moé men cua nguoi :

Mg, =W, =(0.736+1.263)%1.5/2 = 1
Ta c6 bang téng hgp nhu sau :

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.4 0.2526

2 lan xe 0.568 0.568
K&t luan :Hé s6 phan phoi momen khong ché 1ay : mgy= 0.568
3.Hé s6 phan phoi luc cat :

3.1.Tinh hé s6 phan phéi luc cit cho dam trong :

a.Truong hop xép 1 lan  xe:

S
mg.' =0.36+——=0.61
BV 7600
b.Truong hop xép 2 lan xe :

mg," =0.2+

3600 10700
3.2.Tinh hé s6 phan phoi luc ciat cho dam ngoai :



a.Truong hop xép 1 lan  xe (theo phuong phdp don bay ):
Y, +Y,

mgF=m ( 5 )=0.25 ,m =1.2.
150060071800
450
L 880 1000/
AN
104 2080
DAHAL
Y2
1
b.Truong hop x€p 2 lan xe :
500

mg " =e*mg" ,vdie =0.6- m=0.433

mg© =0.433x0.7=0.3031.
Ta c6 bang tong hop nhu sau :

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.61 0.2526
2 lan xe 0.7 0.3031

Két luan :Hé s6 phan phdi luc cat khong ché 14y : mgy, =0.7
4.Noi e do hoat tai (khong c6 hé s6):
4.1. Tai MC Go6i:(MC 100)

a.Noi luc do mémen : M ,; =0.

b.Noi luc do luc cat :V, .



110110

<j] 2m (JL=9.3KN/M
A, o O R

go 23 4o

L=41500 | DAH VGO
Y1 y2 Y3 Y4
Ta tinh dugc : y,=1m
y, =212 _6971m
415

v, =41.5—4.3 _ 0.896m

415
V. :41.5—8.6 _ 0.793m

415

w =1/2x41.5=20.75m*
—  Vir=145(y1+y3) 435 y4 =302.675KN
VT,=110(Cy,+y,)=216.7 KN.
VLN =9.3x W =192.975KN.
V, 0 =L/2 % 3 =41.5/2 #3 =62.250 KN



4.2.Tai mat cat L/8 (101) :
a.Noi lucdoLuccat V,,:

110110
(JL=9.3KNM

145 145 35
T o I 0 O 0 O O O A
1/8 /4 31/8 1/2

| L=41500
X(L DAH VL/8
Y4
Yi=(L-X)L Y2 Y3
Ta tinh duoc : yFLm =0.875m
415
y,= 415-5.1875-1.2 — 0.846m
415
,, -415-51875-43 (..,
41.5
y, = 415-5.1875-8.6 _ 0.668m
415

w'=1/2*%(41.5-5.1875)x0.875=15.887 m
w =1/2%0.125%5.1875 =-0.324 m
w =15.563m
= Vir=145(y1+y3) +35y4 =262.05KN

VT,,=110(y,+y,)=189.31KN.

VLN =9.3x W' =147.75KN.

V uoi =Qng *W =3%15.887 =47.661 KN

Suy ra: V,;,,=262.05 + 147.75 =409.8 KN
b. Noi luc do Momen :



il qL=9.3KN/M
5

14

3 0 A

I I
GoN 118 I/4 38 1/2 ( g

‘ L=41500 DAH ML/8

4
Yi=(L-X)XL Y2 Y3

_ (41.5-5.1875)x5.1875

Ta tinh dugc : y, ALE =4.54m
_(415-12-51879x5.1875_ o0
415
g -(415-43-51879x5.1875_,
415
y, = (415-86 —451.15875)X~L3-1875 ~346m

w' =1/2%41.5%4.54 = 94.205m
Mtr=145(y1+y3) +35y4 =1359.4 KNm
MT,,=110(y, +y,)=982.3 KNm.

MLN =9.3x W "=876.107 KNm.
M, 0 =Gng *W* =3%94.205 =282.615 KN
Suy ra : M;,,=1359.4 + 876.107 = 2235.507 KNm
4.3.Tai mat cat(102) L/4=41.5/4=10.375m:
a.Noi luc do luc cat :
110110
(JL=9.3KNM

145 145 35

iy [ L L L L] ]

goi 1/8 /4 31/8 /2

‘ DAH VL/4




 415-10.375

Ta tinh duoc : yl——415 =0.76m
y,= 415-10.375-1.2 _072m
415
y, = 415-10.375-4.3 _ 0646m
415
y, = 415-10.375-8.6 _ 0543m
415

w'=1/2x(41.5-10.375)x0.76=11.8275m
Vir=145(yl1+y3) +35y4 =222.875KN
VT,=110(y,+y,)=162.8 KN.
VLN =93x W=110 KN.
Vi =Ang ¥W' =3%11.8275 =35.4825 KN
b. Noi luc do Momen :

110 110
(JL=9.3KN/M

o L) L] L L)) ]

T T T
felell 1/8 1/4 31/8 112

[=41500 | DAH ML/4

Y4
Y1=(L-X)XIL™ yo Y3

_ (41.5-10.375)x10.375

Ta tinh duoc : y, 405 =7.78m
y,= (415-1.2-10.375)x10.375 _ 7 48m
415
v, = (41.5-4.3-10.375x10.375 _ 6.71m
415
y, = (41.5—8.6—4110.5375)x10.375 _563m

w'=1/2%41.5%7.78=161.435m
Mtr=145(y1+y3) +35 y4 =2298.1 KNm
MT,,=110(y,+y,)=1678.6KNm.

MLN =9.3x W =1501.346KNm.



M, gun =g *W* =3%161.435 =484.305 KN
4.4.Tai mat cat (103)3L/8=15.5625m:
a. Noi luc do luc cat :

110110
qL=9.3KN/M

145 145 3

E LS S N AR

[ [ I
oo /8 /4 31/8 1/2

| s L=41500

‘ DAH V3L/8

3 Y4
Y1=(L-X)/L 2
Ta tinh duoc : YF%SS.SGZS =0.625m
y,= 415-1.2-15.5625 _ 0.596m
41.5
y, = 415-4.3-155625 _ 0521m
41.5
y, = 41.5-8.6-155625 0.418m
41.5

w' =1/2x(41.5-15.5625)x0.625=8.11m
Vir=145(yl+y3)+35y4 =180.8 KN
VT,=110(y,+y,)=134.31 KN.

VLN =9.3x W™ =75.423KN.
Voo =Gng ¥W=3%8.11 =24.33 KN
b.Noi luc do Momen :



110 110
qL=9.3KN/M

SR [T T

o6 /8 /4 318 /2

L=41500 | DAH M3/

Y1=(L-X)X/L 2

_ (41.5-155625)x15.5625
- 415
_ (415-1.2-15.5625x15.5625
o= 415
_ (41.5-4.3-15.5625x15.5625
- 415
_ (41.5-8.6-155625x15.5625
Yo T 415 )
w"=1/2%41.5%9.72=201.69 m
Mtr=145(y1+y3) +35y4 =2812.85KNm
MT,,=110(y,+y,)=2088.9 KNm.
MLN =9.3x W =1875.717KNm.
M, o0 =Gy, *W" =3%201.69=605.04KN
4.5.Tai mat cat (104).L/2=20.75m:
a. Noi luc do luc cat :

=9.72m

Ta tinh duoc : y,

=9.27m

=8.11m

Ya

6.5m



110110
T qL=9.3KN/M

145 145 35

e a— LLAILIL ) ]

gdi /8 7 V- B < )
L=41500

X/L
© DAH VL/2
¢ Y4
Y3
Y1=(L-X)/L 2
Ta tinh duoc : ylz%éojs =0.5m
y,= 415-12-20.75 _ 0.471m
41.5

y, = 415-4.3-20.75 _ 04m

41.5
y, = 415-8.6-20.75 _ 0.3m

415

w'=1/2*%20.75*%0.5=5.1875 m
Vir=145(yl+y3) +35y4 =141KN
VT,=110(y,+y,)=106.81 KN.
VLN =9.3x W =48.24375KN.
Vi =Ang ¥W'=3%5.1875 =15.5625 KN
b. Noi luc do Momen :



110 110
(JL=9.3kN/M

fee BEL T T T T

=41500 | DAH ML2

Y4 Y3
Y2
Y1=(L-X)X/L

_ (41.5-20.75)x20.75
- 415
_ (41.5-1.2-20.75)x20.75
o= 415
_ _ (41.5-4.3-20.75)x20.75
Ys=Ys = 115
w'=1/2*%41.5%10.375=215.28m
Mtr=145(y1+y4) +35y3 =2984.875KNm
MT,,=110(y, +y,)=2216.5KNm.
MLN =9.3x W'=2002.104KNm.
M, por =Gn, W' =3%215.28=645 84KN
5.T6 hop néi luc theo cac TTGH:
5.1.TTGH cuong do 1 :
+T6 hop noi luc do momen :
7Y 7M; = §25(M , + My, + My, +M,) +15*M,, +mg w(L.75xL.25xM, +1.75M ) + mg" M,

Ta tinh duoc : y, =10.375m

=9.775m

=8.225m

+T6 hop noi luc do luc cat :
73 7:Q = §25(Q + Que +Qyy +Q,) +1.5%Q,, +mg m (L.75x1.25XQpq +1.75Q,,,) + Mg ngQ,,
Trong do :n7 =npmen, =1
7p, :hé s6 tinh tai khong ké 16p pht =1.2
¥s, :hé s0 tinh tai do 16p phu =1.5
mg:hé s6 phan phdi ngang .
a.Tai mat cat L/2:
M, ,=1.25%(4693.1+3089.27+389.66)+1.5%551.12+0.568(1.75%1.25%2984.875 +
1.75*% 2002.104)+1%*1.75%645.84 =18355.12KNm



Q,0,=0.7(1.75%1.25%141+1.75%48.244)+1*1.75%15.56 = 313.91KN
Tuong tu cho céc tiét dién khac = Ta c6 bang sau.
Bang t6ng hop noi luc theo TTGHCDI:

MAt c%t Gei L/8 L/4 3L/8 L/2
M«men(KNm) 0 8390.25 | 13476.61 | 16767.37 | 18355.12
Luc c%t (KN) 1741.1 1360.6 | 1069.93 687.76 313.91

5.2.TTGH s6 dong :
+Ta hip néi luc do m«men :
NL=77Y 74M; = My + My, +mg, (1.25XMyp + M ) MGm+MGng*Mpg
+Ta hip néiluc do luc c%t :

NL=7>" 75 Q, = Qoc + Qpy + Mg 3.25Q, +Q, _
a.T'i mAt c%t gei :
Vioo : V:=452.35KN (g®0'n 1)
V,=297.76KN (gd2)
V3=V3,+V),=90.68 (g ®3)
Ho't t9i:Vhwi =(1.25%302.673+192.975)0.7+1*62.25=462.17KN
V100=(452.35+297.76+90.68)+462.1 =13302.89KN
M 100=0
b.T'i mAt L/8 :
Vios : V1=339.34KN (g®o’n 1)
V,=297.76KN (gd2)

V3=V3,+V),=68.024 (g®3)




Ho't t9]i:Vhwi =(1.25%262.05+147.75)0.7+1*47.661=380.4KN
V101=(339.34+297.76+68.024)+380.4 =1085.54KN

Moz : M;=2053.34KN (g®o’n 1)

M,=1351.63KN (gd2)
M3=M3,+M),=411.61 (g®3)

Ho't t9i:Vhi =(1.25%1359.4+876.107)0.568+1*282.61=1745.41KN
M10:=(2053.34+1351.63+411.61)+1745.4 =5561.98KNm
c.TimA&gtL/4:

Vis : V1=226.01KN (g®o’n 1)
V,=148.81KN (gd2)
V3=V3,+V);=45.32 (g®3)
Hot t9i:Vhwi =(1.25%222.875+110)0.7+1*35.48=307.5KN
V10,=(226.01+148.81+45.32)+307.5 =727.64KN
Moz : M;=3519.83KN (g®'n 1)

M,=2317KN (gd2)
M3=M30+M/p=705.58 (g®3)

Ho't t9i:Mpi =(1.25%2298.1+1501.346)0.568+1*484.305=2968.72KN
M10,=(3519.83+2317+705.58)+2968.72 = 9511.13 KNm
c.TimAt3L/8:
Vios V,=117.28KN (g®’n 1)
V,=77.203KN (gd2)
V3=V3,#V)p=23.513 (g®3)
Hot t9i:Vhwi =(1.25%180.8+75.423)0.7+1%*24.33=235.33KN

V103=(117.28+77.203+25.513)+235.33 =455.326KN



Mios : M;=4399.9KN (g®o'n 1)

M,=2896.26KN (gd2)
M3=M3,+M,,=880.03 (g®3)

Ho't t9i:Mp.i =(1.25%2812.85+1875.72)0.568+1*605.04=3667.57KN
M03=(4399.9+2896.26+880.03)+3667.57 = 11843.76 KNm
c.TimAEtL/2:

Vioa: V:=0KN (g®o'n 1)

V,=0KN (gd2)
V5=0 (g®3)
Ho't t9i:Vpi =(1.25%141+48.244)0.7+1*15.56=172.71KN
Vi04=172.71KN
Mo : M;=4693.1KN (g®'n 1)

M,=3089.27KN (gd2)
M3=M3,+M,,=940.78 (g®3)

Ho't t9i:Mpi =(1.25%2984.875+2002.104)0.568+1*645.84=3902.3KN
M104=(4693.1+3089.27+940.78)+3902.3 = 12625.45 KNm

Bang tong hgp noi luc theo TTGHSD:

MAt c3at Géi L/8 L/4 3L/8 L/2

M«men(KNm) 0 5561.98 9511.13 11843.76 | 12625.45

Luc c%t (KN) 13302.89 | 1085.54 727.64 455.326 172.71
I1.tYnh v bé trY cét thbp dul:

-S6 déng tao thPp 7 sli  15.2mm ,A=140 mm?.

+C-éng ®¢é kbo quy ®Pnh cfia thbp UST : f , =1860MPa.



+Gifi h'n chvly ciia thDp gng suEt tr-ic: f, =0.9f  =1674MPa .
+M«®un ®un hai cfia thDp gng sukt tr-ic : E; =197000MPa.
+@ng suft sau mEt m t : f; = O.8fy =0.8x1674=1339.2MPa.

S- bé chan cet thbp:

" hy hy 335
Trong ®a:Z=d, 5 = 0.9h = 0.9X2150—T =1767.5mm

M:m«men lin nhEt t'i m&t c%t L/2-TTGH c-éng ®é.

— M=M,,,=9043.18x10° N.mm.

Suyra:
6
Apg = M _18355.12d0° _ 7754.47mm?
f.*xz 1339.2x1767.5
Sb b = 7754.47

o= 7.9 ba(7 tao 15.2) =8ba

Aps=7840 mm’



2.Bé trY vp uén cét chii :

|
MC 100 MC 101 MC 102 MC 103 MK104

:
— |

ﬂg 7%

i

1950.0

!
f
|
\
\

trY 7 ba nh- hxnh vi :

MAT CAT 100 MAT CAT 104
] = — ] L
S 8o b
d
g
W 7 o L
d
S
— 6O t
d
CC
=g -+ —
3 g
4
~— 5o o 8
N
35 o 4 8 o 7
L o, " 10 oh oa
10 50 02

-Tli mA&Et st Géi:

~ f(200x2 +400x2 + 600+1350+1550+1750)

b =806.25mm
8f

-T'i mA&t c%t gi+a nhbp( L/2):

~ f(100*3+ 250x3 + 400+ 550)

= 250mm
Yo Y;

a.TEt c9 c,c bd ®Ou uén cong d'ng parab«n bEc2:



/2 /2

> x
y | f
| y
) 7
| =day dém
<Y
+TYnh chiOu dpi v to' ®é ciia c.c b3 cet thbp :
ChiOu dui 1 b3
2
L=I+ 8
N 8x100°
-Ba 1,2: 1=41500, f, =200-100=100 , L, =41500+ ———— =41500.64mm
3*41500
B&3,4:  1=41500, f, = 400-100-150=150 ,
-Ba 5: I=41500, f, =600-100=500 ,
-Ba 6: I=41500, fs =1350—-250=1100 ,
-Ba 7: 1=41500, f, =1550-100-150-150=1150 ,
-Ba 8: 1=41500, f, =1750-100-150-150-150=1200 ,

T--ng tu ta ca bfing :

Tenba [sebd [Lmm) [ f(mm) | L (mm)

Ba 1,2 2 41500 100 41500.6
Ba3,4 2 41500 150 41501.4
Bas5 1 41500 500 41516.1
B3 6 1 41500 1100 41577.8

Ba7 1 41500 1150 41585




41500

1200

41592.5

ChiOu dui trung bxnh :

L

~ 41500.6x2 +425014x2 + 415161+ 41577.8+ 41585+ 415925

8
+To' ®é y vu H :H=f +a -y ,vii y=w.
o TlimAtcihitgeica:

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)

1,2 100 100 0 0 200

34 250 150 0 0 400

5 100 500 0 0 600

6 250 1100 0 0 1350

7 400 1150 0 0 1550

8 550 1200 0 0 1750

=415344 mm




e T'i mAt cst 101(L/8) ca :x=5187.5mm.

T2n ba | a(mm) f. (mm) x(mm) | y(mm) H(mm)
1,2 100 100 5187.5 43.75 156.25
3,4 250 150 5187.5 | 65.625 | 334.375

5 100 500 5187.5 | 218.75 | 381.25

6 250 1100 5187.5 | 481.25 | 868.75

7 400 1150 5187.5 | 503.125 | 1046.875

8 550 1200 5187.5 525 1225
T'i m&t c%t (102)L/4 cd :x=10375mm.

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)
1,2 100 100 10375 75 125
3,4 250 150 10375 1125 287.5

5 100 500 10375 375 225

6 250 1100 10375 825 525

7 400 1150 10375 862.5 687.5

8 550 1200 10375 900 850
T'i mA&t c%t (103)3L/8 ca :x=15562.5mm:

T2nba | a(mm) f, (mm) x(mm) | y(mm) H(mm)
1,2 100 100 15562.5 93.75 106.25
34 250 150 15562.5 | 140.625 | 259.375

5 100 500 15562.5 | 468.75 131.25
6 250 1100 15562.5 | 1031.25 | 318.75




7 400 1150 15562.5 | 1078.125 | 471.875
8 550 1200 15562.5 1125 625
T'i mA&t c%t(104) L/2 ¢ :x=20750mm.
T2nba | a(mm) f. (mm) x(mm) | y(mm) H(mm)
1,2 100 100 20750 100 100
3,4 250 150 20750 150 250
5 100 500 20750 500 100
6 250 1100 20750 1100 250
7 400 1150 20750 1150 400
8 550 1200 20750 1200 550




Ta ca bng taeng hip sé liOu:

MC H(mm)

Ba MC100 MC101 MC102 MC103 MC104
1,2 200 156.25 125 106.25 100
3,4 400 334.375 287.5 259.375 250

5 600 381.25 225 131.25 100
6 1350 868.75 525 318.75 250
7 1550 1046.875 687.5 471.875 400
8 1750 1225 850 625 550

2.1.Dac trung hinh hoc tiét dién:
a.Tai MC L/2 (giira nhip):
1.Giai doan 1 (trir 16 réng):




25

(@
<
(@)
(@
(@
= ] 1
0 250
AF =
(@
g ®/
(@
9
[N
J 6500 )
Taco:
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
H;=425 mm
b,=250 mm
b,= 650 mm

2

AF, =n ij n:s6 b6=8 — AF, =40212.4 mm?

d, =80mm :dudng kinh 16 rong.
Yy, =250mm.
A, =h*b, + (b, - b,)*h, + (b,- b,)*h,- AF,
=1950%250 + (725-250)335 + (650-250)*425-40212.4
=776412.6 mm*
Ss =1950%/2%250 + (725-250)335(1950-335/2) + (650-250)*425%/2- AF,*250
= 784175634.5mm’



S
Ydl =A_d :1010mm N Ytrl =H,' Yd]

9

=940mm ,e,=yq -y, =760mm

I,= h**b,/12 + hb, *(h/2 <Y+ (b, - b,)*h, /12 +(b, - b,)*h, (Y,-h,/2)>+ (b,- b,)*h,¥/12

+ (b - by *hy(Y - hy/2)*- AR, (Y- yp)

=1950%#250/12 + 1950%250(1950/2 -974)* + (725-250)*335°/12 + (725-250)*335*(976 -

250/2)*+ (650-250)425%/12 +
((725-250)*335(974 - 425/2)*-40212.4%(974-250)*
=3.0644595 x10* mm* .
Vay momen quan tinh vdi truc 1-1 :1,
=3.0644595 x10" mm* .

Giai ®o'n 2: Khi kDo c,p vpuo phun v+a b2t«ng
IEp Ic reng thx ta ch@ tYnh phCnc.p dU ¢ng tham
gia vpo tiOt diOn cBn phCn b2tong v+a phun vpo
chii yOu I ®0 b9o vO c.p du gng luc n2n ta ba

qua phCn bOt«ng npy.

+DiOn tYch:
E
Ac = Ag + n.APS - Ag + _p Aps
EC
E, E,

E, 0,0438°F,
f.=50 (Mpa)
vy = 2450 (Kg/m°)

Eps = 180.10° (Mpa)

1950

05
o
(@
[}
(@]
(@ Co
(@ N
2 2
! 750 1
(@
AF g
(@
R /
(@
LO)

n= . . ' =4,
= n=1800.10°/(0.043*2450*50™> -/50) =4.88

A, =776412.6 + 4.88 ¥7840 =814671.8mm”*
+Momen tinh véi truc 1-1 :
S11=n.Aps (dps = yir1)

= 4,88*7840.(1700 — 940) = 29076992 (mm?)

L s500 )




Cz%:%mm Yy =y —c=940-36=904mm ,yS =y +c=1046mm .

e, =€, +Cc=760+36=796mm.
+Momen quén tinh tvong duong (GD 2):
lc2=lg+ Ag.c2 + n.ApS.(ydz - yp)2

l. »= 3.0644595 x10* +776412.6 *367+4.88*7840(1046-250)’

= 3.31693822.10" mm*
Giai ®0'n 3:

2080

Q0

50

1950

20

250.Q
1046.0

A= Ag + n'.bb.hb

4 1’5.1/f' '
Vii n'=5—0’0 38 D — fc—Dz /%:0,7746

E. 0,0438°,ff, V\fe

by, = 1900 (mm)

hp =200 (mm)
A. 3=776412.6 + 0,7746*1900*200= 1070760.6 (mmz)

+Momen tinh vé6i truc 11_IT :
S, =1’ *b,*h, *(hy/2 +y," ) =0.7746*1900*200%(200/2 +904)



=295525392(mm’)

S
C=—3=>=276mm ,y; =y; —c=904-276=628mm .y =y; +c=1322mm .

3

+Momen quén tinh tvong duong (GD 3):
I, 3= I, + c**A+n’[bh, /12 + byhy(hy/2 + y3")’]
=3.0644595 x 10 +276 >#776412.6+0.7746 [1900%200%/12 +1900%*200 (200/2+628)*]
=5.225708467.10"" mm*

a.Tai MC Goi :

-giai doan 1 :
5
3 o
(@
L) I ] Q\
o i
G\ B
(@]
€@ o)
(@ (@)
0g
L6500 |
Ta co:
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
b =650 mm
y,= 806.3 mm

2

AF, =n ij ,n:s6 b6=8 — AF, =40212.4 mm?

Dién tich :



A= H *b.+ (b,—b) * 335- AF,
= 1950 * 650 + (725 — 650) * 335 -40212.4 =1252412.6mm>

Momen ftinh v6i ddy S,
Ss=1950 * 650*1950/2 + 75 * 335 (1950 — 335/2)-40212.4*806.3

= 1248174555 mm>

A :i—d =997mm — y;" =1950-997 = 953mm ,€, =997-806=19Imm.

¢}
lg=H">*by/12 + H"*by* (H'/2 -Yg)*+ (b1 - buw)*h:*/12 +(by - b)*hy (Yi-hi/2)* AR’
l =1950° *650/12 + 1950*650(1950/2 — 990.7)* + 75*335°/12 + 75*335(959.3-335/2)°

-40212.4*191% =4.155330114.10"* mm"*

-giai ®o'n 2 :
+Dién tich: A_.,=A,+nA =A+5*A n:izi
A A=A A= AT £ E, 0,043.8°.fF,
f. =50 (Mpa)

vy = 2450 (Kg/m”)
Eps = 180.10° (Mpa)

= n=1800.10%/(0.043*2450*50"° ./50) =4.88
A, 5 =1252412.6+ 4.88 *7840 =1290671.8mm’
+Momen tinh véi truc 1-1 :

Sl_l = n.Aps .(dps — ytrl)

= 4,88%7840.(1144 — 953) = 7307507.2 (mm°)

Cz%:Gmm Yy =y —c=953-6=947mm ,yJ =y’ +¢c=1003mm .

2

e. =€, +¢=191+6=197mm.
+Momen quén tinh tuong duong (GD 2):
lca=lg+ Ag.c2 +n.Aps. (Y - yp)2



| ,=4.155330114.10"" +1290671.8*6°+4.88*7840(1003-806)’

= 4.170642769.10'' mm*
-giai ®o'n 3:

Ac_g = Ag + n'.bb.hb

0 043815«/
Vii n' Eo . co / ,/ =0,7746
EB 0,0438 5

by = 1900 (mm)

hp =200 (mm)
A. 5=1252412.6+ 0,7746*1900*200= 1546760.6 (mm?)

+Momen tinh vé6i truc 11T :
S, =1’ *b,*h, *(hy/2 +y," ) =0.7746*1900*200%(200/2 +947)
=308182356(mm°)

C= 53_3

3
+Momen quan tinh tuong duong (GD 3):
I, 3=, + ¢™*A +1n’[bh, /12 + byhy(hy2 + y,")]
=4.155330114.10" +199 *#1252412.6+0.7746 [1900%200°/12 +1900*200(200/2+748)*]
=6.78.10" mm*

=199mm ,yy, =Yy —c=947-199=748mm ,y5 =y5 +c=1202mm .




11.TINH UNG SUAT MAT MAT:
1.MEt domas.t
Af e = fo, (L—e (*H#)
Trong ®a:
- f,,, :@ng suEt khi c"ng kDo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10"" /mm
-1 =0.23.

-x :lu chiOu dpi b3 c,p t¥nh t& ®Cu kYch neo ®On mAt c%t ®ang tYnh us mEt m t
.TYnh khi kYch 2 ®Cu :

Ya=f

+vEy X cfia tEt c9 c,c b3 t'i MC100 ®Ou b»ng kh«ng .
+X cfia b3 t'i mAt c%t 104 b»ng 1 nda chiOu di toun bé L, cfia na.

+tYnh X cfia 1 b3 t'i m&t c%t bEt kx ®-ic tYnh gCn ®4ng nh- sau :

*T  MCL/8:
X, =02 +(y2) - X, =X,.
*Tli  MC L/4:

X, = X, O+ (y,— y,)

*Ti MC 3L/8:



Xy = X, + O + (v, y,)

a.TYnh cho b3 1;2:

X, =+4150% +43.75% =4150mm

X, =+/4150° + (75— 43.75)? =4150mm.

X, = /41507 + (93.75— 75)% =4150mm.

b.TYnh cho b3 3;4 :

X, = 41507 + 65.625° =4151mm.

X, =+/4150° + (112.5— 65.625)% =4150mm.

X, = /41507 + (140.625—112,5)% =4150mm.

c.TYnhcho b3 5:

X, =~/4150° + 218.75° =4156mm.

X, = /41507 + (375—218.75) =4153mm.

X, = /41507 + (468.75—375)% =4151mm.

d.TYnh cho b3 6 :

X, =+/4150° + 481.25° =4178mm.

X, =+/4150° + (825 481.25)? =4164mm.

X, = /41507 + (1031.25—825)% =4155mm.

e.TYnhcho b3 7:

X, =+/4150 +503.125° =4180mm.



X, =+/4150° + (862.5—503.125)? =4166mm.

X, =+/4150% + (1078.125—862.5)? =4156mm.

e.TYnh cho b3 8 :

X, =/4150° +525? =4183mm.

X, =+/4150° + (900—525)? =4167mm.

X, =+/4150% + (1125-900)? =4156mm

+a :lu taeng gi, trb tuyOt ®&i c,c gic uén ciia b3 ct tYnh td vP trY kYch ®On mAt c%t :
a=o,-a,.

Vi« :lu gic tiOp tuyOn vii ®-éng cong t'i géc to' ®é..

a, :lu gic gi+a tiOp tuyOn vii ®-&ng cong t'i to' ®é x .

-®-éngcong bact:

=2 e, =202,
|/2 |
3
) ‘ DX
|
- it
\
<Y |

Tinh «,,a,,« cho cdc bo cép tai cic mat cat can tinh us mat mat:

+Tinh ¢, cho cac bo (x=0):



4x100

-b6 1;2 itgery = ( ——) = 11500 (1 0)=0.00964 — «,=0.55d0=0.01 radan
. 4x150
-b6 3;4: tga, = —( ——) =————(1-0)=0.01446 — ,=0.83d0 =0.014486radan
41500
-b6 5: tge, @ =00.048193 — ,=2.76d0 =0.048156radian
41500
-b6 6 : tge, = 100 0.10602 — «,=6.052d0 =0.105629radian
41500
-b6 7 :tga, _ 4150 _ 0.1108 — &, =6.325d0 =0.110393radian
41500
-b6 8 :tga, = 41200 _ 0.1157 — ,=6.598d0 =0.115151radian
41500
Lap bang :
Tén b6 | x(mm) | L(mm) f,(mm) | o, (d0)
Bo6 1;2 0 41500 100 0.55
B6 3;4 0 41500 150 0.83
B6 5 0 41500 500 2.76
B6 6 0 41500 1100 6.052
Bo6 7 0 41500 1150 6.325
Bo6 8 0 41500 1200 6.598

+Tinh «, tai cac mat cit cho cac bo :
*Tai mat cit I/8 c6 :x=5187.5mm.

41 2x, 4x100 2x5187.5

bO 1 Stga == (1-) = 1- ) = 0.00729 - o, =0.414do.

41500 41500

Tuong tu ta c¢6 bang sau :

Tén b6 | x(mm) | L(mm) f,(mm) | a, (do)

Bo 1;2 | 5187.5 | 41500 100 0.414

B63;4 | 5187.5 | 41500 150 0.621

Bo6 5 5187.5 | 41500 500 2.1

B6 6 5187.5 | 41500 1100 4.55




5187.5

41500

1150

4.75

5187.5

41500

1200

4.96




*Tai mat cat L/4 cé :x=10375mm.

Téenb6 | x(mm) |L(mm) | f (mm) | o (d0)

Bo 1;2 10375 41500 100 0.276

Bo6 3;4 10375 41500 150 0.414

Bo6 5 10375 41500 500 1.38
Bo6 6 10375 41500 1100 3.04
Bo 7 10375 41500 1150 3.17
Bo 8 10375 41500 1200 3.31

*Tai mat cat 3L/8 c¢6 :x=15562.5mm.

Tenb6 | x(mm) |L(mm) | f (mm) | « (do)

Bo 1;2 | 15562.5 | 41500 100 0.14
Bo6 3;4 | 15562.5 | 41500 150 0.21
Bo6 5 15562.5 | 41500 500 0.7

B6 6 15562.5 | 41500 1100 1.52

Bo 7 15562.5 | 41500 1150 1.59

Bo 8 15562.5 | 41500 1200 1.66

*Tai mat cat L/2 thi tAt ca cdcbéc6 o, =0=> a =q,.
(+)Tinh a cho cac bé tai cac mat cat :
Cong thiic: a=a,-a
-Tai mat cat L/8:

X

Tenbo | «,(d0) | «,(d0) | « (do) a (radian)

B6 1;2 0.55 0.414 0.136 0.002374

Bo6 3;4 0.83 0.621 0.209 0.003648




B6 5 2.76 2.1 0.66 0.011519
B6 6 6.052 4.55 1.502 0.026215
B6 7 6.325 4.75 1.575 0.027489
B6 8 6.598 4.96 1.638 0.028588
-Tai mat cat L/4:
Téenbo | ,(d0) | «,(dd) | o (do) a (radian)
Bo6 1;2 0.55 0.276 0.274 0.004782
Bo6 3;4 0.83 0.414 0.416 0.007261
B6 5 2.76 1.38 1.38 0.024086
B6 6 6.052 3.04 3.012 0.052569
B6 7 6.325 3.17 3.155 0.055065
B6 8 6.598 3.31 3.288 0.057386
-Tai mat cat 3L/8:
Téenbo | «,(d0) | «,(d0) | o (do) « (radian)
Bo6 1;2 0.55 0.14 0.41 0.007156
B6 3:4 0.83 0.21 0.62 0.010821
B6 5 2.76 0.7 2.06 0.035954
B6 6 6.052 1.52 4.532 0.079098
Bo 7 6.325 1.59 4.735 0.082641
B6 8 6.598 1.66 4.938 0.086184
-Tai mat cat L/2:

Ténbo | «,(d0) | «,(d0) | o (do) a (radian)
Bo6 1;2 0.55 0 0.55 0.009599




Bo6 3;4 0.83 0 0.83 0.014486
Bo6 5 2.76 0 2.76 0.048171
Bo6 6 6.052 0 6.052 0.105627
Bo 7 6.325 0 6.325 0.110392
B6 8 6.598 0 6.598 0.115157

¢ Tinh Gng suat mat mat do ma sat tai cac mat cat lap thanh bang:

a.Mat cat L/8:
B6 L fi K (LiX/2) H a g W | g e (f/:;;)
1;2 | 41500.6 | 1488 [6.67#107-7 [20750.3| 0.23 |0.002374 | 0.985655 | 0.014345| 21.34511
3;4 | 41501.4 | 1488 |6.67%107-7[20750.7 | 0.23 |0.003648 | 0.985366 | 0.014634| 21.7752
5 | 41516.1 | 1488 | 6.67%107-7 [20758.1| 0.23 |0.011519 | 0.983579 | 0.016421| 24.4344
6 | 41577.8 | 1488 | 6.67%107-7 | 20789 | 0.23 |0.026215| 0.98024 | 0.01976| 29.40321
7 | 41585 | 1488 [6.67%107-7| 20793 | 0.23 |0.027489 | 0.97995 | 0.02005| 29.83445
8 | 41592.5 | 1488 |6.67%107-7 [20796.3| 0.23 |0.028588 | 0.9797 0.0203| 30.20621
Y Af, 200.1189
Afo. /8 25.01486
b.Mat cat L/4:
— o ~ W ua
Bs| L f| K (LiX/2) u | o« |© 1—e ¥ AfPFa )(MP
;2| 41500.6 | 1488 |6.67%10A-7| 20750.3 | 0.23 [0.004782| 0.985109| 0.014891| 22.15717
34| 41501.4 | 1488 [6.67%10n-7| 20750.7 | 0.23 [0.007261| 0.984548| 0.015452| 22.99311
5 | 415161 | 1488 [6.67%10n-7| 20758.1 | 0.23 [0.024086| 0.98074| 0.01926| 28.65859
6 | 41577.8 | 1488 [6.67%10n-7| 20789 | 0.23 |0.052569| 0.974316| 0.025684| 38.21763
7 | 41585 | 1488 [6.67%10n-7| 20793 | 0.23 |0.055065| 0.973754| 0.026246| 39.05357




8 | 41592.5 | 1488 [6.67%10n-7| 207963 | 0.23 [0.057386| 0.973232] 0.026768| 39.83005
> Af o 236.0604

Af,. /8 29.50755

c.Mat cat 3L/8:

B6 L foi K (LiX/2) U a o ®ormo | o (f/:;';)
1;2 | 41500.6 | 1488 | 6.67%10~-7 | 20750.3 | 0.23 | 0.007156 |0.984572| 0.015428| 22.95733
3;4 | 41501.4 | 1488 | 6.67#10~-7 | 20750.7 | 0.23 | 0.010821 |0.983742| 0.016258| 24.19216
5 |41516.1| 1488 | 6.67%10~-7 | 20758.1 | 0.23 | 0.035954 |0.978067| 0.021933| 32.63664
6 |41577.8| 1488 | 6.67%107-7 20789 0.23 | 0.079098 [0.968389| 0.031611| 47.03679
7 | 41585 | 1488 | 6.67%107-7 20793 0.23 | 0.082641 |0.967598| 0.032402| 48.21439
8 |41592.5| 1488 | 6.67%10n-7 | 20796.3 | 0.23 | 0.086184 |0.966808| 0.033192| 49.39036
> Afpp 271.5772

Af,. /8 33.94715

d.Mat cat L/2:

Bé6 L, foi K (Lix/2) H o o ®rmal | q_g e (f/{f;;)
1;2 | 41500.6 | 1488 | 6.67%10~-7 | 20750.3 | 0.23 | 0.009599 | 0.984019| 0.015981| 23.78029
3;4 | 41501.4 | 1488 [6.67%10n-7 | 20750.7 | 0.23 | 0.014486 | 0.982913| 0.017087| 25.42556
5 | 41516.1 | 1488 | 6.67%107-7 | 20758.1 | 0.23 | 0.048171 | 0.975322| 0.024678| 36.72033
6 | 41577.8 | 1488 | 6.67%10~-7 | 20789 | 0.23 | 0.105627 | 0.962498| 0.037502| 55.80229
7 41585 1488 | 6.67%10A-7 | 20793 | 0.23 | 0.110392 | 0.961442| 0.038558| 57.37488
8 | 415925 | 1488 | 6.67%10A-7 | 20796.3 | 0.23 | 0.115157 | 0.960386| 0.039614| 58.94508
307.2543

> Afpe




Af,. /8

38.40679

2.MEt do tr-it neo :

Trong ®a:

Suyra: Af,, =

Afp, = &* E,

Ly

IlEy AL =6mm/1neo= 2neo, AL =2x6 =12mm.

E, =197000MP,

l,, = 415344mm

%2 197000=57MP,
415344

3.MEt do nPn ®un hai b2t«ng (mgi ICn c'ng 1 b3 )

Trong ®a:

~(N-D), E;
Af e —W*E* fegp

N=8 ba.

E, = 4800/, vii f, =80%f, =0.8x40=32MP, .
f,: c-eng ®é b2 t«ng I6c ¢ ng.
E, = 27153VIP,

f, =0.8f,, =0.8x1860=1488.

f_ :@ng suEt t'i trang tOm ct do luc c'ng ®- kO ®On mEt us do ma

cgp

s,t +to6t neo vu do trang .

-lucc’ng :P. = 1

Trong ®a:

pi

af, + Af,, XA xCosal.




o :lu gic trung bxnh cfia tiOp tuyOn vii c,c ba t'i mAt c%t tYnh

to,n
3.1.Lucc’ng p; tic.emEtckhtip:
a.MC Géi :
P = 1488—57 x7840*0.998=1119660192N .
Vii ! =(0.55*2+0.83*2+2.76+6.052+6.325+6.598)/8=4.33 = cosa’ = 0.998.

b.MC L/8:

P, = 1488 (25.02+57) *7840*0.999=1101397413N

c.MCL/4:

P, = 1488 (29.51+57) *0.999* 7840=1097669392N .

d.mMC3L/8:

P = 1488—(57+33.95) *0.999*7840=1094191913N .

e.MCL/2:

P, = 1488 (57 +38.41) *1*7840=109179056N

3.2.TVnh f_ choc,c m&tc%t:

_ P Py Mige

fo—
cgp 9 9
Ag Ig Ig
Vii M, :m«men do tring I-ing bfin th©n g, t¥nh theo TTGHSD.
-TiMC Geéi (M, =0).

1119660192 1119660192x191
o 12524126  4.155330111410™

=-9.92MP,

-TiMCL/2:



109179056 109179056x760> 4693.1x10° X760
_ _ = —23MP,

= +
cgp 7764126  3.064459510Y = 3.0644595¢10"

VEy mEt do nBn ®un hdi  b2t«ng ( Af, ) In:

-MC Géi :
(8—1)*197000*|-9.92
Afpeg = =31.5MP,.
2x8*27153
-MCL/2 :
8-1)x197000x— 2
Afprs = (61 -23 = 73MP,.

2x8x27153
4.MEt us do co ngit b2t«ng (kDo sau):
-T'i tEt c9 c,c m&t c%t nh- nhau :
Afpg =93-0.85H ,vii H ®é Em =80%.
Af o = 93— 0.85%0.8 = 25MP, .
5.MEt us do t6 biOn bat«ng.
Afpe =120f, —7.0Af,, > 0.
Trong ®a:

- fop I Us i tréng tOm ct do luc ndn B, (®- kO ®On mEt do ma s t ,tot

neo v nBn ®un hai ) ,vu do trang I-ing bqin th©n.

-TYnh luc P, cho c,c mAt c¥%t :

P o= f, —(Afor + Afp, +Afpeg * As *cOSar”.

i pi
*MC Geéi :
P =[1488-(57+31.5)]*7840*0.998=1095013584N .

Af. 4 =0 ,vx m«men =0.



1095013584 1095013584*1917
> =~ = — = —9.7MP,
12524126  4.155330111410

— Afeq=12.0x9.7=116.4 MP, .
*MCL/2 :
P =[1488-(38.41+57+73)]*7840*1=103455856N
Suy ra MC L/2:

103455856 103455856x760°  4693.1x10° X760

wp TR = =—212MP,.
7764126 3.0644595¢10 3.0644595¢10
Afy, :us dotUnh t9i 2vptUnh t9i 3 gOyra::
M , M,+M ]
Af = | 2(d, -y 2)+3|—'p(o|ps —y's).
c 2 c 3
6 * 6
_ 3089A0° o (38966+55119)*10° ) o\ oo

3.317x10" 5.22571x10"

M,=1351.63.10° MPa
M;=170.48.10° MPa
M,=241.13.10° MPa
l. ,=3.317.10"" mm"*
Y, =904mm
| 5=5.22571.10"" mm*
Y5 =628mm

Dps =1700 mm

Af . :usdotUnhtqi2g©yra.

cdp

Afper =12.0%21.2—7%9.34 =189.02MP, .



“:';it Afo (MPa) | Af,,(MPa) | Af, (MPa) | Afy, (MPa) | Af,.,(MPa)
Gei 0 57 9.7 0 116.4
L/8 25.02 57 27.5 4.09 301.37
L/4 29.51 57 24.04 7.01 239.41
3L/8 34 57 21.93 8.75 201.91
L/2 38.41 57 21.2 9.34 189.02

6.MEt @ng suEt do ching cthbp :

Afpr = Mo + Afpr .

-C'ngsau  gCn ®°ong : Af,, =0.
-TYnh :
Afpe, =0.3[138—0.3Af,r —0.4Af s —0.2(Af gy +Afpeg)]
*MC Gei
Afp,, =0.3138-0.3*0-0.4*31.5-0.2(25+116.4)] = 29.136MP, .
*MCL/2:

Afpe, =0.3[138-0.3*38.41-0.4*73-0.2(25+189.02)] =16.342MP,

Taeng hip c,c gng suEt mEt m_t

o MEtm ttocthéi: Af,., =Af, +Af,, +Af .

MZt c%t Af,- (MPa) Af,, (MPa) Af oes (MPa) Af -, (MPa)

Gei 0 57 315 88.5




L/8 25.02 57 94.6 176.62
L/4 29.51 57 82.85 169.36
3L/8 34 57 75.54 166.54
L/2 38.41 57 73 168.41

MEt m t theo théi

gian: Af.;, = Afz + Af g + Af g

MAt c%t Af psz (MPa) Af pcr (MPa) Afoe (MPa) | Af,., (MPa)
Gei 25 116.4 29.136 170.54
L/8 25 301.37 8.214 334.58
L/4 25 239.41 12.9375 277.35
3L/8 25 201.91 15.6606 242.57
L/2 25 189.02 16.3419 230.36




o TaengmEtmit: Af,, = Af, +Af,,

TiOt diOn Af,., (MPa) Af., ( MPa) Af.. ( MPa)
gei 88.5 170.54 259.04
L/8 176.62 334.58 511.2
L/4 169.36 277.35 446.71

3L/8 166.54 242.57 409.11
L/2 168.41 230.36 398.77

IV.KIEM TOAN THEO TTGH CUONG p0O1:
1.KiOm tra sgc kh_ng uén :

Do ta ca b2 t«ng bfin mAt cCu vu b2t«ng dCm ca c-éng ®é kh,c nhau n2n ta quy ®ei
bat«ng mAt cCu vO b2tang Ium dCm.Ta ch@ quy ®zei theo chiOu réng bqn c,nh chg kh«ng
quy ®ai chiOu cao b¥n c,nh.

HO sé quy ®ai n _5
EB

Ee 0,045, Ty Jg

b’,=0.7746*2080=1471.74mm

:n_ED 0045y \l DC \/ DC ’ 07746

Xem tiOt diOn lu tiOt diOn ch+ T
*kiOm tra MC L/2 (ba qua cét thDp th-éng):
Vb trY troc trung hRa :

+giq thiOt troc trung hop qua c,nh :



i 2080 i 0.8 'c
| V// 1102 E&%m
b =
9( * Aosfos
J 8300 )
o Aty

. f
0.85f, A+ kA, ™

p

h¢{=301mm
Aps = 7840(mm’)
fou = 1860 (Mpa)
B, =0,85—%. fc' -28
7
=0.85-0.05/7(50-28)= 0.69
f’ =50

dps = 1700 (mm)

f
k = 2(1.04—f—"y) ~0.28

pu



C= 7840x1860 Tagg =205-3mm< h=301mm
0.85*0.85*50*2080+o.28*784o*157

+giq thiOt troc trung hop qua c,nh :

+S@c kh ng danh ®pnh cfia tiOt diOn :
M, = Aus fos (d, —g)+(b-bw)hf*0.85* £/ (hi/2-a/2),

a=f3,*c=0.85*2053=174.5mm.

c 175
fps = f,(1—k—) =1860*(1-0.28x——) =1849MP, .
o = T (k") =1860%(1-028x- ) :

p

2053) | 1650%535%0.85%50% (222 _ 1745

2 2 2

M, = 7840*1849* (1700

=2.935.10" Nm = 29348<N.m

+KiOmtra:M, <gM_,g=1M, 6 =M,,, =1835512KN.M —>®'t .

2.KiOm tra hum I-ing cthDp téi ®a:

E30.42.
d

c

g = PesTesdp _ 7840*1849*1700

=1700mm.
A o 7840*1849

C=205.3mm <0.42d_=0.42x1700=714mm — ®'t.
3.KiOm tra hum I-ing cthDp teéi thiOu :

M, >min1.2M, 1.33M,,

cr?

Trong ®a:



M, :m«men b%t ®Cu gOy ngt dCm BTDUL t@c I khi ®3 us bi2n d-ii ®'t trp
seuskDokhiuenlu:  f, =0.63,/f, =0.63v50 = 4.45MP,.

-ph-=ng trxnh M, vii tiOt li2n hip c"'ng sau (3 giai ®o'n).

p Pe M M M,,+M_)+M
fomm W T g, s I"’) “‘y§+A|M ys =4.45Mpa
92 ¢ ¢

9 9 gl

+P = (0.8f,, —Afp ) Ay, Afpr = Af o, + Afr, = 398.77MP, .
+M, :m«men MC L/2 do tUnh t9li 1 =4693.1 KN.m(TTGHSD).
+M,:m«men MC L/2 do tUnh t9li 2=3089.66KN.m.
+M,, :m«men MC L/2 do tUnh t9]i 2(kh«ng c3 lip phfi)=389.66KN.m.
+M,, :m«men MC L/2 do lip phfi =551.12KN.m
+M,,= 25xM, + M, mg,, =32565KN.m.
+AM :lu phCn m«men th2m vuo ©0 tidt diOn b%t ®Cu net.
P, =(0.8x0.9*1860-398.77)*7 8 497 3 7 2 92ZN1

*thay c.c sé liOu MC L/2 vuo ph--ng trxnh ®O tYnh AM .

73729712 73729712*760 46931 3089.27
4.45=— - 1010+ ————— 1010+ ——————__1046
7764126  3.0644610 3.06446.10 3.3169410
N (389.66+551.12+31’1630.715) 139, AM 1322
5.2257110 5.2257110

AM =1.1054.10"°M.mm=11054 KN.m
= Mg =AM +M, +M,, + M, + M,, =23407.865KN.m
M, =M,,, =1835512KN.M

+KiOm tra :¢M , = 2315544KN.m > min 1.2M , ,1.33M,

cr?



>min{28089.44
,24412.31KN.m}

— ¢M =29348>2441231KN.m — ®'t.
4.KiOm tra sgc kh_ng c%t ciia tiOt diOn :
-TYnh cho tiOt diOn & gCn gei :

Sec kh,ng c%t ti0t diOn =gV, vii ¢=0.9

V, :sgc kh ng c%t danh ®pnh .

V. +Vs +V,
V,=min ,
0.25fb,d, +V,

V, :sgc kh ng c%t do b2t«ng.

V,=0.0834,/.b,d, .

V, :s@c kh ng c%t do cet ®ai.

S

V = A f,d, (cotgd + cotga)sina

Vil a0 =90° (gdc cét ®ai)
Sy

V= A f,d, cotgd _
s —Sv
V,:sgc kh,ng c%t do cet thbp  DUL (xi2n):
V, = f Agsina vii f:c-éng ®ét¥nh to,n ctdul.
« :gac trung bxnh .
Trong c,c c«ng th@c tran :

b, :lu chiOu dpy nha nhEt cfia s-én dCm -®Cu dCm b, =b, = 650mm.

d, :chiOu cao chbu c%t c3 hiOu ciia tiOt diOn —kho9Ing ¢ ch hip luc trong miOn chbu

%

nbn v kDo cfia tiOt diOn .



§Cu dCm:

335

I hf

dp

1950

AF

806.0

b 8500 )

+gCn ®éng chiOu cao miOn chbu nbn ,IEy byng chiOu cao miOn chbu nBn MC L/2.

C=2053—d, =d, —% :1950—806—¥ =104135mm.

d, -<=10414
2

MA&t kh.c d, = max{0.9d, =937.22 | —d, =1404mm.

0.72h =1404

A, :diOn tYch tiOt diOn cet ®ai trong ph'm vi 1 b-ic ®ai :

L iy cot dai 2 nhanh

e e




Trong ®a vii L=42m —®CudCm b, =650 —cet®ai ¢=16 -4 nh,nh.1nh nh

_TId?  3.14x16°
4

- f, =2011mm* — A, =4x201.1=804.4.

+ f,:c-éng ®é cét ®ai =400MP, .
+3S, :b-ic cet ®ai (khofing c,ch c,c cet ®ai )
+ 3:1u hO sé tra theo bing IEp s¥n.

+®: lu gic cfia gng suEt xi2n tra bYng .

*§0 tra bfing txm B vud phﬂitYnthh«ngs‘elu:% VU g,.

c
-vii V Ip @ng suEt ct :

V,

u

¢xb,xd,

V, :l luc c%t t¥nh to,n theo TTGHC§ 1,4 =0.9.

. M,/d, +0.5V, cotgd
" EpAPS

M, :lu m«men uén tYnh theo TTGHC§1.

Nh- vEy ®O tra bfingtxm @ ph9itYnh & —>°®0t¥nh ¢, ph¥ibiOt ® .VEy ph¥i
tho dCn theo trxnh tu sau :

a.To biOu ®3 bao m«men v luc c%t :



+—0.11=4150——+#
M Mys
adv
Vgé’i ~Vu V|/8
-

- M, vu V, IEyc,chtimgeil®'n d,.
Vii: M, =8390.25KN.m
Vs =17411KN.m.
V,,, =1360.6KN.m

d, =1404mm .

Myg 4 _ 839025

M, = , *1404 = 283853KN.m.
0.1l 4150

V., —V _
V, =V, +—2——2xd, —13606+ /41171300601 104 148933KN .
0.1 4150
b.TYnh gng suEt c%t :
3
V, _ 14893310° _ L81MP..

T gxbxd, 0.9%650%1404

Y L8 o0s.

f 50

c

c.GPa thibt @, = 40°,cotg®, =1.192 >t¥nh &, .



~8390.25*10° /1404+0.5*1489.33.10° *1.192

e, — 4.4410°.
' 197000*7840
i. =0.03
Theo 4 f. .Trabflng > ®, =28.75°,5, =3
£, =4.44x10°

+sos,nh ®, vu @, kh,cnhiOu — IumICntheg 2 :cotg28.75° =1.823.

~8390.25*10°/1404+0.5*1489.33.10° *1.823

£, ~6.7310°.
: 1970007840

Theo \f/— Vi &, —trabfing > ®,=2919° vu f,=28.

VEy sé [i0u ®0tYnh : ®=29.19° vu B=28.
d.Bé trY cét ®ai tr-ic rai kiOm tra :
B-ic ®ai :

f *
S, < AT, 80447400 =843.44mm.

"7 0.083/fh, 0.083*/50*650

V, =1741KN <O.1fclbvdv =0.1*50*650*1404=4563KN n2n —
S, £min(0.8d,;600mm).
VEy S, <600mm —>chén cét ®ai gl6—4nh,nh S, =300mm —kiOm tra.
V, =minVe +V, +V, vu 0.25fh,d,)=7278KN .
+ V, =0.0838,/_b,d, =0.083*2.7*\/50x650x1404=14.46KN .

+V=V, /D -V .-V,=1741/0.9 -14.46-

V V _V _ 1152865,92

o 0.9 —1105562,07 —291863,49 .



+V, = f A sing,, .
-TYnh gc «, chac,cbicptix=d, =1404mm.

+ba Litger = - 2X) 2 P10, 2XA213) ) 1150938 L —0.78°.
| | 729400 29400

T--ng tu cho c,c bd kh,c
— oy, = 2(0.78+1.43)+7.18+ 7.81+8.44 /| 7 =3.97° —> sine,, = 0.069.
V, =(0.8f, —Af, ) Ay sine, =(0.8x0.9x1860—408.30)x4836x0.069=312.70KN.
Cuéi cing kiOm tra sgc kh ng c%t :
V, =1144KN < 0.9(V, +V, +V,) = 0.9(265+1079+312.70) =1491KN —°'t.
V.KIEM TOAN THEO TTGH SUf DUNG:

1.KiOm tra gng suEt MC L/2 (gi+a nhbp ):
1.1.giai ®o'n c"ng kDo cét thDp (ngay sau khi ®3ng neo):

+c-éng ®é bat«ng: f; =0.8f, =40MP, .

+c-éng ®é ctdul: f; =0.74f  =0.74x1860=1376.4MP, .

+A, =7764126mm*

+1, =3.0645*10" mm*,e, =760mm, y =1010mm, y;" = 940mm, M, = 4693.1KN
a.KiOm tra gng sukt bi2n d-ii (us nBn):

) Pxe .
= —i—u*yf +%*yf <0.6f, =24MP,

fbd
AQ I g9 9

P, =(f, — Afor;) A = (13764 - 168.41)*7840=94706416N



94706416 94706416*760 4693*10°
= - 7 1010+ ——
7764126  3.0645*10 3.0645*10

*1014 =|-20.45<0.6f; = 24MP, .

b.KiOm tra ¢ng suEt bi2n tran :

. P Pe, . M, , <1.38MP,
G (e / .
A 1T 1 T <025 =177

Thay se :

_ 94706416 N 94706416*760*940 4693.1*10° *940
o 776416 3.0645*10" 3.0645*10"

=-1.14MP, <1.38 > °®'t

1.2.Giai ®o'n khai th c (sau mEt m_t toun bé):
a.kiOm tra gng sukt bi2n d-ii :
f, =08f =08%0.9*1860=13392MP,.

ducndn: P =(f, —Afor) Ay = (1339.2-398.77) *7840=73729712N .

 Pe My, +M, +M .
fbd:_%_;_gyﬁ%yfﬂlv“yh( e ht)y;jgo.s\/fi:354.
gl g2

9 g9 c

73729712 73729712*760*1010+ 46931*10°

bd = m 7 1010+
776416 3.0645*10 3.0645*10
* 6 * 6
N 3089.27 1011 %1046+ (389.66+551.12+390f.3) 10 #1132
3.31694*10 5.2257085*%10

=0.76MP, <0.5,/f, =354
— ®Tt,

b.KiOm tra gng suEt bi2n tran : y;" =940mm, y; =904mm, ysy =628mm

 Pe .
= i+—' Ly —&yir—&yg—%y;r <0.45f, =0.45*50=22.5MP,.
Al I, I, I,

fb'[r -



73729712 73729712*760 4693.110° %940 3089.2710° 3902.3.10°
o = |- + %940 b %904 - — S __%gQ
7764126  3.0645*10 3.064510" 3.3169410 5.225708510

<0.45f, =0.45*50 = 22.5MP,

=|-21.8MP,| < 22.5MP, —>°'.
2.KiOm tra us mA&t c%t gei :
2.1.Giai ®o'n c¢"ng kbo :

P = (f,; — Af;)) A COS’
-Trong ®a:
+ o =(0.55x2+0.83x2+2.76+6.05+6.33+6.6) /8 = 3.0625°¢
— cosa’ = 0.997.
+P = (f; — Afpry) An COSa:® = (1488 168.41) * 7840%0.999 = 1033524Q01N
+A, =12524126mm?, 1, = 4.155x10" mm*,e; =19Imm, y)" =953mm, y; =997mm,M =0

a.KiOm tra us bi2n d-ii :

10335240 10335240*191
M 12524126  4.155x10"

*953 = |—12.78MPa| <24MP, —®'t.

b.KiOm tra thi tren :

P Pe; 10335240 10335240%191
fog =———+—Y, =-— + o
12524126  4.155x10

*997 = -8.04MP, (nBn)< f, — ®t.

2.2.Giai ®o'n khai th c:

P =[1339.2 - (88.5+170.54)]* 7840* 0.999 = 8459986N .
I, =6.7810"mm* ,yy =748mm,y; =1202mm.

a.KiOm tra us bi2n d-ii :



c P PRe, /: 8459986 8459986* 396
bd A |2 1305718  6.78*10"

9 9

*1202=-12.4MP, — ®'t(nbn).

b.KiOm tra us bi2n tran :

P Pe, ., 8459986 8459986*396
o =——+ Y, =—— + 1
1305718 6.78*10

*1202= —6.5MP, — ®'t(nDn).

btr
Ag I g

VI.TINH DO VONG KET CAU NHIP :
1.KiOm tra ®é vang do ho't t9i :

+TYnh ®é vang m/t c%t cd to' ®é x do Ilc p cd to' ®é a,b nh- hxnh vi .

_ pbx
I =8 E 1

C

(1% —b? - x2)

+S- @3 chEt t9i tYnh ®é vang do xe t9i 3— troc:

Pi P2 Ps3

a0 asco i

a b

p, =145x10°N, p, = p,, p, = 35XxL0°N —>tYnh ®é vang kh«ng ca hO sé :

+ §é vang MC gi+a nhbp L/2 do c,c luc p, — b=14700+4300=19000mm,x=14700mm.



yP = 145x10° x19000x14700x(42000? —19000* —147007)

] I =6.25mm.
6x30358x3.473722x10x42000
+§é vang MCL/2 do p, >
3 3 3
n p, .l _ 145x10° x42000 _—7.27mm.
48.E..1, 48x30358x3.473722x10
+§é vang MC L/2do p, —b=10400mm, x=14700mm.
o, 35x10°x10400x14700x(42000% —104007 —14700°)
yP = =1.56mm

g 6x30358x3.473722x10"" x42000
+§6é vang c.c dCm chii coi nh-  chbu luc giéng nhau khi chEt tEt ¢q] c.c lun xe .

B,  12000-2x500

X

Selunxe N = T 3500

=3.1=3 lun.

-hO sé xung kYch (1+IM)=1.25.

+§é vang 1 dCm chii t'iMC L/2 :

Py P2 Ps
y = (Y +y™ +y™)n x1.25, vii n=s& dCm =5.
n

(6.25+7.27 +1.56)x3
y= c

x1.25=11.31mm.

+KiOmtra:y < ixI —11.31< 42000 =52.5mm — ®'t.
800 800

2.TYnh ®é vang do tUnh t9i —luc c"ng tr-ic v ®é vang (MC L/2):

2.1.8é vang do luc c"ng ctdul:

5w.l*
Apy = o .
" 8B4El,

2

Trong ®3: W= ? Je =e, =872mm, |, =2.956103A0"mm*



p=(08f,, — Afp;)As = (0.8x1860  408.30)x4836 = 5251509N .

We 8x5251509x872

o0

4
DAy, = 5x42.38x42000 _ _45.94mm .

© 384x30358x2.956103x10"

2.2.8é vang do trdng I-ing b9in th©n d¢m(giai ®o'n 1):do g, =22.19N/mm

5 gl 5x22.19x42000°

g, = ) = o =24.05mm.
384 E.Ig 384x30358x2.956103x10

2.3.§é vang do tUnh t1li2: g, =6.32+2.56 =8.88N /mm.

4 4
Ag, = 5 g,I" 5x8.88x42000

= ) = =8.19mm.
384 E.I, 384x30358x3.473722x10"

*§é vang do luc c"ng +tUnh t9]i :gdi Iu ®é vang tYnh ..
y; =—45.94+24.05+8.19 = -13.70mm.

VEy dCm c3 ®é vang khi khai th c [n:13.70mm.



