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A — Tinh Néi Luc
I. Tinh tai cho 1 dam
1. Tinh tai giai doan 1 (g,)
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Mat cat MC105

Dién tich:
A,5=(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
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-2%1/2 #0.25%0.275) =0.861 m*
A o=(0.8*%0.28 — 2*0.075*0.08)+(0.8*0.0392- 2*1/2*0.0392*0.075)+0.65*1.8308
= 1.43 m?
8ac=[Aos(L-2(L+L0))+A 1 00™ 2L +(A o5+ A 0)/2%2L, ] *0./L
=21.8 KN.
(v6i 0,=24KN)
2. Tinh tai giai doan 2 ( g,):
1.trong luong tdm dan va ban duc tai cho:
g.= (H, + 0.08)*S* 0, =(0.2 +0.08)*1.9%24 =12.768 Kn/m.
2. do dam ngang :
gan =(H - H, - 0.3)*(S - b)*b,/1)* 0.
=(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, + g4, =12.768 +1.57 =14.35 Kn/m
3. Tinh tai giai doan 3 ( g,):
1. do cot lan can + ban bo hanh :
g, =( P, + P,)*2/n,=2.209 Kn/m
Trong d6 P,: trong luong cua lan can
P,: trong luong cua ban b hanh
n: s6dam cha
g, =15.433 *2 /6 =1.811 kn/m
2. do 16p phu :
-16p phu mat cau:
+ Bé tong Asphalt day 5cm trong,luong riéng 12 22,5 KN/m®.
+ Bé tong bao 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”.

o Bé day TL riéng Khai luong
Teén 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 phing 0,03 24 0,72

— Tinh tai rai déu cua 16p phu tinh cho 1mm cau la:
g, =112 +0,72 +0,72 = 256(KN/m)

= Tinh tai giai doan 3: g; = g, + g,, =4.371Kn/m
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2. Vé dah momen va luc cat :

(-

X)?

21

29400

L/4

3L/8

L2

X/L

)

®
X*(L-X)/L

DAH Mx

3.Noi luc do tinh tai (khong hé so):
Cong thitc :Noi Luc =g*w ,v6i g 1a finh tai phan bo déu ,w 1a tdng dién tich dah

Lap bang noi luc tinh tai (khong hé s6):

DAH Qx
s

(L-X)/L

Mit tinh tai Momen Luc cit

a o | o | g, g | W | M, M, M, | M, | w | w | w Vi | o | v, v,
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 - | - | - | - |201.83| 4399.9 | 2896.26 | 364.5 |515.53| -2.92 | 8.11 | 5.38 [117.2877.203| 9.74 | 13.773
104 - [ - | - | - [215.28] 4693.1 | 3089.27 | 389.66 |551.12] -5.19 | 5.19 | 0 0 0 0 0
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IL.Tinh hé s6 phan phéi méomen va luc cit :
1.Tinh dac trung hinh hoc tiét dién dam chu :
Tiét dién tinh toan :
800
80.
200
1 0 L
\
1950
250
2 ? 0
300
] 650 |
1"‘I = 41500 =10375 mm
4 4

b= min{ (12 t, + b,=12x(200-15)+250=22470mm = b=1900mm
s=1900mm
Ta xem tié€t dién dioc quy doi nhu hinh veé .
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H’= H-200=2150-200=1950 mm
H;=335 mm
H,;=425 mm

A, = h¥b, + (b, - b,)*h, + (b,- b,)*h,
=1950%250 + (725-250)335 + (650-250)*425
=816625 mm”

Ss = 1950%/2%250% + (725-250)335(1950-335/2) + (650-250)%425°/2
=795077812.5mm’

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

g
I,=h*b,/12 + h*b,*(h/2 -Y*+ (b, - b,)*h,*/12 +(b, - b,)*h, (Y,-h,/2)*+ (b,- b,)*h,’/12
+ (by- 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 :
-Diéntich: A,=F+n,(b,*t)
vGi n, = =0.74
t; =200 (mm)
Ay, = 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=S,.//A;, =246331200/1097825 =224.38(mm)
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S = I+ A*C +n,[b,*t /12 + by*t (Y, + £/2)°]
Trong d6 : Y, =Y+C =974 +224.38 =1198.38 mm
Y, =H’-Y,, =1950 - 1198.38 =751.62mm
Y, =H -Y,, =2150 - 1198.38 =951.62 mm
1.=0.32 x10'"* +0.817.10** 224.38%+0.74[1900%200°/12 + 1900%200%(751.62 +200/2)*
=5.2492063.10"'mm*
+ Tinh dac trung hinh hoc tai tiét dién dau dam chu :
A =H’ #b, + (b,—b,) * 335
= 1950 * 650 + (725 — 650) * 335 =1292625mm?
Sg= 1950 * 650*%1950/2 + 75 * 335 (1950 — 335/2)
= 1280597813 mm’
Y, = S4/A =1280597813/1292625 =990.7 mm
Y, = H’ - Y, =1950-990.7 =959.3 mm
- Chiéu rong ¢6 hiéu ctia ban canh : b,

Dam trong :
1*I = 41500 =10375 mm
4 4
b= min{(12 t, + b,=12x(200-15)+250=22470mm = b=1900mm

s=1900mm
-Mo6 men quan tinh I, :
I,=H"**b,/12 + H*b,*(H’/2 -Y)*+ (b, - b,)*h,*/12 +(b, - b,)*h, (Y,-h,/2)’
I, =1950° #650/12 + 1950%650(1950/2 — 990.7)> + 75%335°/12 + 75%335(959.3-335/2)*
=4.17.10" mm*
+Tinh tiét dién lién hop :
-Ap=n,(b*t)+A
Vé6i n, =0.74
Ay, =1292625 +0.74(1900 * 200) = 1573825 mm*
- M6 men tinh déi véi truc 1-1 :
Si=n,*b *t* (Y, — t/2) =0.74%1900%200%(959.3 — 200/2)
=241635160mm’
-C=S,./ A, =241635160/1573825 = 153.534 mm
- Yoo 02 =Yaaq)+ C=990.7 + 153.534 =1144.134mm
- Yoo =H =Yy 0, =1950-1144.134 =805.866 mm
- Y 0o =H - Y. =2150 - 1144.134 =1005.866 mm
- I =L+ A*C? +n,[by*t. /12 + by *t (Y, + t/2)°]
=4.17.10" + 1292625 * 153.534 + 0.74[(1900 * 200%)/12 +1900 * 200(805.866 +
200/2)*] = 6.8.10"" mm*
2.Tinh hé s6 phan phéi méomen :
- Chiéu dai cé hieu L=Ly—-2%0.25=42-0.5=41.5m
-t =H, - 15=200-15=185
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- Hé s6 do cing : K,=n(l,+ e, *A)

n : Ti s6 m6 dun dan hoi vat lieu dam /ban :n =55/30 = 1.354

E, :Modun dan hoi cua vat liéu lam dam.

E, :Modun dan héi cua vat liéu lam ban mat cau.

|, :Momen quén tinh cia dam khong lién hgp

e, :khoang cich giita trong tam dam va trong tam bdn mat cau.

e, = Y, +t/2 =976 + 100 = 1076 mm
A:Dién tich dam chu ddc trude

K, = 1.354(3.2172297 x10"* + 1076*#816625) =1.71578.10"

w

DAM NGOAI i i i
AN AN

1. Dam trong:
a.Truong hop 1 1an xe (tinh theo don béy)'
mg —006+( )04( )03( 3
Lt;
= mg;, =0.4
b.Trudong hop >2 lan xe :

mg ' =0.075+ (——— )06(%)02( )°1=0.568

2900 Lt}
2.Dam ngoai :
a.Truong hop xép 1 lan xe (tinh theo phuong phap don bay):
yi=1
y, = 800/1900 = 0.421

T] OOOT600 1800

1250
J; L 80011000

AN
L 950 1900 |
DAHAL
Y2
1 0.736
1.263

mgf,,E:mL( 2) =0.2526 , m =1.2;y,=0.

DAM NGOAI
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b.Truong hop xép 2 lan xe :

mg - =e*mg ' . V6ie =0.77+ 2250 >1

Vé6id, =S’ =500mm ,suy ra :e =0.77- % =0.95 .chon e =1

mg 'F =1x0.568=0.568
c. Hé s6 phan phoi moé men cua nguoi :
mg,.=W .. =(0.736+1.263)*1.4/2 = 1
Ta c6 bang tong hop nhu sau :

nguoi

Xéptai | Damtrong | Dam ngoai
1 lan xe 0.4 0.2526

2 lan xe 0.568 0.568
Két luan :Hé s6 phan phoi momen khong ché 1dy : mgy,= 0.568

3.Hé s6 phan phéi luc cat :
3.1.Tinh hé s6 phan phéi luc cit cho dam trong :
a.Truong hop xép 1 lan xe:

mg :0.36+% =0.61

b.Truong hop xép 2 lan xe :

meM =02+ —— —(—>_)2=07
Ev 3600 10700

3.2.Tinh hé s6 phan phoi luc cit cho dam ngoai :
a.Truong hop xép 1 lan xe (theo phuong phéap don bdy ):
Y, +Y

mg° =mL(TZ) =0.2526 ,m =1.2.

1000 1600, 1800
|

450 800 +1000
950 1900 |
DAHAL
Y2
1
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b.Truong hop xép 2 lan xe :
500
mg " =e*mg," ,v6i e =0.6-——=0.433
gy gy »V 3000

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

Xéptai | Damtrong | Dam ngoai

1 Ian xe 0.61 0.2526

2 lan xe 0.7 0.3031

Két luan :Hé s6 phan phoi luc cat khong ch€ 14y : mgy, =0.7
4.Noi luc do hoat tai (khong c6 hé s0):

4.1. Tai MC Goi:(MC 100)

a.Noi luc do méomen : M ,;=0.

b.Noi luc do hye cat :V ;.

110 11?.2m q|_=9_3KN/M
10J7‘|40J7‘éb J7 é‘i J7J7 J7J7 J7 ‘

fo 2 2 4 S

L=41500

\ DAH VGOl

Y1 yo2 Y3 Y4

Ta tinh dugc : y,=1m
415-12
T
_415-43
Y+ s
_415-86
Y4+ T s
w =1/2x41.5=20.75m>
= Vir=145(y1+y3) +35 y4 =302.675KN
VT,=110Cy,+y,)=216.7 KN.

VLN =9.3x W =192.975KN.
Vo =L/2 * 3 =41.5/2 %3 =62.250 KN

=0.971m

=0.896 m

=0.793m
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4.2.Tai mat cat L/8 (101) :
a.Noi luc do Luccat V, :

110110
qL=9.3KN/M

145 145 35

T Y A O N A

I I
(ele} 1/8 /4 31/8 1/2

| L=41500

X/L DAH VL/8

Y4
Y1=(L-X)L Y2 Y3

Ta tinh duoc : y1=—41'5 —5.1875 =0.875m
41.5

_41.5-5.1875-1.2

V2= 415
_41.5-5.1875-4.3

Vs = 415
_41.5-5.1875-8.6

Y4 = 415

w'=1/2*%(41.5-5.1875)x0.875=15.887 m

w =1/2*%0.125*5.1875 =-0.324 m

w =15.563 m

= Vir=145(y1+y3) +35 y4 =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 :

110 110

=0.846 m

=0.771m

=0.668 m

(JL=9.3kKN/M

145 145 3

73 S P A A A

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

| L=41500 DAH ML/8

4
Y1=(L-X)X/L Y2 Y3
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_ (41.5-5.1875)x5.1875

Ta tinh duoc : y, =454m
415
g, (L5-12-51875)61875 _, o0
415
y = (415-43-518T)6I8T5 _,
415
y, 2{41.5-86 —451-1:75)"5-1875 ~346m

w' =1/2%41.5%4.54 = 94.205m
Mtr=145(y1l+y3) +35 y4 =1359.4 KNm
MT,,=110(y, +y,)=982.3 KNm.
MLN =9.3x W "=876.107 KNm.
M, i =0ng ¥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

—108n | 1] ] 1] 1] ]

I I I
goi 1/8 I/4 31/8  1/2 E 2

‘ X/L L=4]5OO
‘ DAH VL/4
Y4
Y3
Yi=(L-XyL Y2
Ta tinh dugc : y1=—41'5 —10.375 _ 0.76 m
415
v, = 41.5-10.375-1.2 _ 072 m
41.5
v, = 415-10.375-4.3 _ 0.646 m
415
y. = 41.5-10.375-8.6 _ 0543 m
415

w* =1/2x(41.5-10.375)x0.76=11.8275m
Vir =145(y1+ y3) +35 y4 =222.875KN
VT,,=110(y,+y,)=162.8 KN.

VLN =9.3x W =110 KN.
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V guoi =g ¥W=3%11.8275 =35.4825 KN
b. Noi luc do Momen :

110 110
qL=9.3KN/M

—— LA L L L ]

96 1/8 /4 31/8 1/2

‘ DAH ML/4

Y4
Y1=(L-X)XIL™ yo Y3

_ (41.5-10.375)x10.375
B 415
_ (41.5-1.2-10.375)x10.375
Y= 415
_ (41.5-4.3-10.375)x10.375
Y3 = 415
_ (41.5-8.6-10.375)x10.375
Y4 = 415
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, g0 =0 *W* =3%161.435 =484.305 KN
4.4.Tai mat cit (103)3L/8=15.5625m:
a. Noi luc do luc cat :

Ta tinh dugc : y, =7.78m

=7.48m

=6.71m

=5.63m

110110

145 145 35

qL=9.3KN/M

s T T

\ \ \
goi 1/8 I/4 31/8 1/2

| s L=41500

DAH V3L/8

Y4
Y1=(L-X)L~ Y2
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Ta tinh duoc : yFM =0.625m
41.5
y,= 41.5-1.2-15.5625 — 0.59 m
41.5
v, = 415-43-15.5625 _ 0.521m
41.5
y, = 41.5-8.6 -15.5625 0418 m
41.5

w* =1/2x(41.5-15.5625)x0.625=8.1 1m
Vir=145(yl+y3) +35 y4 =180.8 KN
VT,,=110(y,+y,)=134.31 KN.

VLN =9.3x W* =75.423KN.
Vs =0ng *W' =3%8.11 =24.33 KN

b.Noi luc do Momen :
110 110

(L=9.3kN/M
145 145 35
Llowsen [ JJ LI JLL ] 1 1 ]
felel 1/8 /4 31/8 1/2
L=41500 | DAH M3
4
3
Y 1=(L-X)X/L 2
Ta tinh duoc : y, = (41.5-15.5625)x15.5625 _972m
41.5
v, = (41.5-1.2-15.5625)x15.5625 _997m
41.5
y, = (41.5-4.3-15.5625)x15.5625 _811lm
41.5
y, = (41.5-8.6 —15.5625)x15.5625 _65m
41.5
w' =1/2%41.5%9.72=201.69 m
Mtr=145(y1l+y3) +35 y4 =2812.85KNm
MT,,=110(y, +y,)=2088.9 KNm.
MLN =9.3x W =1875.717KNm.
M, 50 =0ng W =3%201.69=605.04KN
4.5.Tai mat cat (104).L/2=20.75m:
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a. Noi luc do luc cat :
110110
T qL=9.3KN/M

145 145 35

———— LLILL]] |

g /8 4 3/8 12 < >
L=41500 |

‘ X/L
© DAH VL/2
N Y4
Y3
Y1=(L-X)/L 2
Ta tinh duoc : y1:—41'5 ~20.75 =0.5m
41.5
v, = 415-1.2-20.75 0471m
41.5
y, = 41.5-4.3-20.75 _04m
415
y, = 41.5-8.6-20.75 _03m
41.5
w' =1/2%20.75*%0.5=5.1875 m
Vir=145(yl+y3) +35 y4 =141KN
VT,,=110(y,+y,)=106.81 KN.
V LN =9.3x W =48.24375KN.
V guoi =Qng *W =3%5.1875 =15.5625 KN
b. Noi luc do Momen :
110 110
(JL=9.3KNM
145 145 35
el [ L L L] L] L] ] ]
felell 1/8 1/4 31/8 1/2
L=41500 | DAH ML

Y4 Y3
Y2
Y1=(L-X)X/L
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Ta tinh dugc : y,= (41.5-20.75)x20.75 =10.375m
41.5
_ (41.5-1.2-20.75)x20.75
V2= 41.5
_ (41.5-4.3-20.75)x20.75
- 41.5
wh=1/2*%41.5%10.375=215.28m
Mtr=145(yl+y4) +35 y3 =2984.875KNm

MT,,=110(y,+y,)=2216.5KNm.
MLN =9.3x W*=2002.104KNm.
M, g0 =0 ¥W* =3%215.28=645.84KN
5.T6 hop néi luc theo cac TTGH:
S.1.TTGH cuong do 1 :
+T6 hop noi luc do moémen :
7Y 7M, = J25(M + My, + My, + M) +155 M, +mg w (L75xXL.25XM 1 +1.75M ) +mg " oM,
+T6 hop noi luc do luc cit :
7Y 7Q = 125(Q, +Que + Qo +Qy) +15%Q,, + Mg m (L.75XL.25XQps +1.75Q,, ) + Mg ¥ ngQ,,

Trong d6 : 77 = m17e17, =1

=9.775m

=8.225m

Y:=Y,

7p,:h€ 0 tinh tai khong ké 16p pht =1.2
¥, :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
Tuwong tu cho céc tiét dién khac = Ta c6 bang sau.
Bang tong hop ndi luc theo TTGHCD1:

Mat cat G6i L/8 L/4 3L/8 L/2
Momen(KNm) 0 8390.25 | 13476.61 | 16767.37 | 18355.12
Luc cat (KN) 17411 | 1360.6 | 1069.93 | 687.76 | 313.91

5.2.TTGH sir dung :

+T6 hop noi luc do moémen :

NL= 7727piMi =Mpc + Mgy, + Mgy (1.25XM; + M ) mg,,+mg,,*M,,
+T6 hop noi luc do luc cit :

NL= U27P|Q| = Qpc + Qpw + Mg €.25Q; +Q, :
a.Tai mat cat goi :

Vi - V,=452.35KN (gdoan 1)

V,=297.76KN (gd2)
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V3=V3Q+V,p=90.68 (gd3)
Hoat ti:V,, =(1.25%302.673+192.975)0.7+1%62.25=462.17KN
V,100=(452.35+297.76+90.68)+462.1 =13302.89KN

M =0
b.Tai mat L/8 :
Vi : V,=339.34KN (gdoan 1)

V,=297.76KN (gd2)
V=V, +V,,=68.024 (gd3)
Hoat tai: V,,; =(1.25%262.05+147.75)0.7+1%47.661=380.4KN
V,01=(339.34+297.76+68.024)+380.4 =1085.54KN
M, : M ,=2053.34KN (gdoan 1)
M,=1351.63KN (gd2)
M;=M;,+M,=411.61 (gd3)

Hoat tai:V,,,; =(1.25%1359.4+876.107)0.568+1%282.61=1745.41KN
M,,,=(2053.34+1351.63+411.61)+1745.4 =5561 98KNm
c.TaimatL/4 :

Vi : V,=226.01KN (gdoan 1)
V,=148.81KN (gd2)
V=V, +V,,=45.32 (gd3)
Hoat tai:V,,; =(1.25%222.875+110)0.7+1%35.48=307.5KN
V,102=(226.01+148.81+45.32)+307.5 =727.64KN
M,,: M,=3519.83KN (gdoan 1)
M,=2317KN (gd2)
M;=M;,+M,,=705.58 (gd3)

Hoat tai:M,,; =(1.25%2298.1+1501.346)0.568+1%484.305=2968.72KN
M, ),=(3519.83+2317+705.58)+2968.72 = 9511.13 KNm
c.Tai mat 3L/8 :

Vi : V,=117.28KN (gdoan 1)
V,=77.203KN (gd2)
V=V, +V,,=23.513 (gd3)
Hoat tai:Vy,,;, =(1.25%180.8+75.423)0.7+1%24.33=235.33KN
Vi05=(117.28+77.203+25.513)+235.33 =455.326KN
M,;: M,=4399.9KN (gdoan 1)
M,=2896.26KN (gd2)
M;=M;,+M,,=880.03 (gd3)

Hoat tai:M,,; =(1.25%2812.85+1875.72)0.568+1*605.04=3667.57KN
M ,);=(4399.9+2896.26+880.03)+3667.57 = 11843.76 KNm
c.TaimatL/2:

Viea: V,=0KN (gdoan 1)

V,=0KN (gd2)
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V;5=0 (gd3)
Hoat t4i:V, .. =(1.25%141+48.244)0.7+1%15.56=172.71KN
V,0=172.71KN
M,,: M,=4693.1KN (gdoan 1)
M,=3089.27KN (gd2)
M =M, +M,=940.78 (gd3)
Hoat t4i:M, . =(1.25%2984.875+2002.104)0.568+1%645.84=3902.3KN
M ,,,=(4693.1+3089.27+940.78)+3902.3 = 12625.45 KNm
Bang t6ng hop noi luc theo TTGHSD:
Miit cat Goi L/8 L/4 3L/8 L/2
Momen(KNm) 0 5561.98 9511.13 11843.76 | 12625.45
Luc cét (KN) 13302.89 | 1085.54 727.64 455.326 172.71

IL.tinh va bé tri cot thép dul:
-Stt dung tao thép 7 sgi 15.2mm ,A=140 mm?.
+Cuong do kéo quy dinh cta thép UST : f |, =1860 MPa.
+Gidi han chay cta thép tng suat trude : f,, =0.9f , =1674MPa .
+Modun dan hoi ctia thép ting suat truéc : E; =197000 MPa.
+ing sudt sau mat mat : f, =0.8f, =0.8x1674 =1339.2MPa.
So bo chon cot thép:

. hy f 335
Trong d6 : Z=d, 5 = 0.9h -5 = 0.9x2150 — =1767.5mm

M:momen 16n nhat tai mat cat L/2-TTGH cudng do.
— M=M,,,=9043.18x10° N.mm.

M 1835512 x10°
f.*Z  1339.2x1767.5

7754 .47
"~ 140x7

= 7754 .47mm?

= 7.9 b6(7 tao 15.2) =8bo

SVTH : Nguyén Manh Cuong - Lép : CP1101
MSYV : 100549



Do dn Tot Nghiép Thuyét Minh
GVHD : Th.S Pham Vin Toan Thiét Ké Ky thudt

2.Bo tri va uon cot chu :

MC 100 MC 101 MC 102 MC 103 Mc104

? x
\@\
a[ [ > S S i — [ — ]

|
B6 tri 7 b6 nhu hinh vé :

1950.0

MAT CAT 100 MAT CAT 104
] d L ] L
S 8o i
d
d
o 7o |
d
d
— GD L
g
OO
9, |+ | —
oy g
1 )
N 5o
A o 8
3 5 o 4 9 o7
og
10 5 2 30 64— os
1o 50 o2
| van] 280 |oan) hzd 195|195 f3d

-Tai mat cat Go6i :
~ f(200x2 +400x2 + 600 +1350 +1550 +1750)
Yo = Y
-Tai mat cat gitta nhip( L/2):
f (100 *3 + 250 x3 + 400 +550)
Yp = gf

a.Tat ca cac b6 déu uon cong dang parabon bac 2 :

=806.25mm

= 250mm

/2 /2
>x

y } f
| y

) 7
\ T ddy ddm

<Y
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+Tinh chiéu dai va toa doé caa cac bé cot thép :

Chiéu dai 1 b6 :
2
L=1+ 81
3
, 8x100°2
-B6 1,2:  1=41500, f, =200-100=100, L, = 41500 + ————— = 41500 .64mm
3*41500
-B6 3,4:  1=41500, f, =400 —100 —150 =150 ,
-B65:  1=41500, f, =600 -100 =500 ,
-B66:  1=41500, f, =1350 — 250 =1100 ,
-B67:  1=41500, f, =1550 —100 —150 —150 =1150 ,
-B68:  1=41500, f; =1750 —100 —150 —150 —150 =1200 ,
Tuong tu ta c6 bang :
Téenbé | S6b6 | L(mm) | f(mm) | L (mm)
B6 1,2 2 41500 100 41500.6
B6 3,4 2 41500 150 41501.4
B6 5 1 41500 500 41516.1
B6 6 1 41500 1100 41577.8
Bo6 7 1 41500 1150 41585
B6 8 1 41500 1200 41592.5
Chiéu dai trung binh :
L, - 41500 .6x2 + 42501 .4x2 + 41516;.1+ 41577.8 + 41585 + 41592 .5 _ 41534 4mm
+Toa do y va H :H=f +a —y ,v6i y:w.
e Tai mat cit goi co :
Tén b6 | 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
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e Tai mat cat 101(L/8) c6 :x=5187.5mm.
Tén b6 | a(mm) f. (mm) x(mm) y(mm) | H(mm)
1,2 100 100 5187.5 43.75 156.25
34 250 150 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
e Tai mat cat (102)L/4 ¢6 :x=10375mm.
Tén bé | a(mm) f. (mm) x(mm) y(mm) | H(mm)
1,2 100 100 10375 75 125
34 250 150 10375 112.5 287.5
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
e Tai mat cat (103)3L/8 ¢6 :x=15562.5mm:
Tén bé | 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
e Tai mat cat(104) L/2 ¢6 :x=20750mm.
Tén b6 | a(mm) f. (mm) x(mm) y(mm) H(mm)
1,2 100 100 20750 100 100
34 250 150 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
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Ta c6 bang tong hop s6 liéu:
MC H(mm)
Bo6 MC100 MCI101 MC102 MC103 MC104
1,2 200 156.25 125 106.25 100
34 400 334.375 287.5 259.375 250
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.Pac trung hinh hoc tiét dién:
a.Tai MC L/2 (giita nhip):
1.Giai doan 1 (trir 16 réng):
25
77777777777 (@
g
(@)
d
d
(@ — 1
0 750
AF -
d
J ®/
(@
L0
N
L, 8500 )
Tacé :
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
H;=425 mm
b,=250 mm
b,= 650 mm
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2

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

d, =80mm :dudng kinh 16 rong.
y, =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
Yy :A—d =1010 mm, Y,,, =H- Y, =940mm e =y -y, =760mm

9

I,= h*b,/12 + Wb, *(h/2 -Y o>+ (b, - b,)*h /12 +(b, - b,)*h, (Y,-h,/2)> + (b,- b,)*h,*/12

+ (by- by)*y(Yy - h/2)- AR, (Y- y,)

=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* . - L
Vay momen quan tinh véi truc 1-1 :1,=3.0644595
x10" mm* . o
Giai doan 2: Khi kéo cédp vao phun vita bétong 5
14p 16 rong thi ta chi tinh phancdp du tng tham
gia vao tiét dién con phan bétong vita phun vao = 4
chu yéu la dé bao vé cdp du ting luc néntabd qua o =3 — 2
phin bétong nay. A
d
+Dién tich: ~F %g
A. = A, + nA, = A, + %*Am , /
(o g
EP EP E
n=—>=———>___
E. 0,043.81'5.\/ﬁ L 6500 L
f, =50 (Mpa)
y = 2450 (Kg/m?)
Ep, = 180.10° (Mpa)
= n=1800.10%/(0.043%2450%50"° 50 ) =4.88
A, =776412.6 +4.88 #7840 =814671.8mm*
+Momen tinh véi truc 1-1 :
Si =n.Ap .(dps — Yir1)
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= 4,88%7840.(1700 — 940) = 29076992 (mm")

S
C:f:%mm Ys =y —c=940 -36=904mm ,y; =y +c=1046mm .

C

e, =€, +c=760 +36 =796mm .

+Momen quan tinh tuong duong (GD 2):

L,=L+A.+nAp(y,-y,)

I. ,=3.0644595 x10*'+776412.6 *36>+4.88%7840(1046-250)°
= 3.31693822.10" mm*

Giai doan 3:
1900

904

00
2

1950

250

13

1046.0

5

L 650.0 L

50.0

A,= A, +n’b,h,

0,0438". «/ / f
Véi n'=—D =t =0,7746
E: 0, 043815

b, = 1900 (mm)
h, =200 (mm)
A, ;=776412.6 + 0,7746%1900%200= 1070760.6 (mm")
+Momen tinh véi truc I1_II :
S,; =n’ *b,*h, *(hy/2 +y," ) =0.7746*1900*200%*(200/2 +904)
=295525392(mm”)

S,
C=—2-276mm ,yY =y —c =904 —276 =628mm ,y! =yJ +c=1322mm .
3
+MoOmen quan tinh tuong duong (GD 3):
I 3=, + ¢**A+10’°[byh, /12 + byhy(hy/2 + y57)°]
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=3.0644595 x10*'+276 **776412.6+0.7746 [1900%200°/12 +1900*200 (200/2+628)*]
=5.225708467.10"" mm*

a.Tai MC Goi :
-giai doan 1 :
pa 5 v
L
3 o
= N
< T i [ B
G\ -~
d
« O3
(@ [®)
g
/L 650.0 /L
Ta c6:
B, =725 mm
H’= H-200=2150-200=1950 mm
H;=335 mm
b =650 mm
y,= 806.3 mm

2

AF, =n er ,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 tinh vé6i ddy S,
S¢= 1950 * 650%1950/2 + 75 * 335 (1950 — 335/2)-40212.4*806.3
= 1248174555 mm’

d Sd

y; =—4=997mm — y,;" =1950 —997 =953mm ,e, =997 —806 =191mm .
Ay

1, =H’*b,/12 + H*b, *(H/2 -Yo)*+ (b, - b,)*h,’/12 +(b, - b,)*h, (Y,-h,/2)>- AFe’
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I, =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 doan 2 :
+Dién tich: A.,=A,+nA, =A +5*A n:izi
- c2 g Ps g Ec ps, Ec 0,043.81’5.\/€

f, =50 (Mpa)
y = 2450 (Kg/m?)
Ep, = 180.10° (Mpa)
= n=1800.10%/(0.043%2450%*50"° 50 ) =4.88
A, ; =1252412.6+ 4.88 #7840 =1290671.8mm’
+Momen tinh v6i truc 1-1 :
Si_1 =n.Ap (dps = ¥irt)
= 4,88*7840.(1144 — 953) = 7307507.2 (mm")

c=311 _gmm Yy =y —c=953-6=947mm ,y? =y’ +¢c=1003mm .

2
e. =€, +c=191+6=197mm.

+Momen quéan tinh tuong duong (GD 2):

I,=L+ A +nAp(y, -y,

I ,=4.155330114.10" +1290671.8*6°+4.88*7840(1003-806)
= 4.170642769.10" mm*

-giai doan 3 :

A.;=A, +n’b,h,

0,0438". 1/ / f
Véi n'=—D =t =0,7746
E: 0, 043815

b, = 1900 (mm)
h, =200 (mm)
A, 5=1252412.6+ 0,7746*1900%200= 1546760.6 (mm?)
+Momen tinh véi truc 11T :
S, =1’ *b,*h, *(hy,/2 +y," ) =0.7746*1900%200*(200/2 +947)
=308182356(mm?)

S
C=—2=2=199mm ,y}, = y; —c =947 —199 =748mm ,y; =y; +c=1202mm .

3
+Momen quén tinh tuong duong (GD 3):
I 5= 1, + A 40’ [byh, /12 + byhy(hy/2 + y,")]
=4.155330114.10" +199 *1252412.6+0.7746 [1900%200°/12 +1900%200(200/2+748)*]
=6.78.10'"" mm*
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ILTINH UNG SUAT MAT MAT:
1.Mat do ma sat :
Afpe = fP|(1_e_(kX+#a))
Trong dé :
- f,, :ing suat khi cang kéo =0.8 f,, =0.8x1860=1488 MP, .
- K=6.6x10""/mm
-u=0.23.
-x :12 chiéu dai bo cép tinh tir du kich neo dén mat cat dang tinh us mat mat . Tinh khi

kich 2 dau :
0.11 ~0.11 0.11 0.11

Y v I b
1 1

Goi /8 /4 31/8 /2

Y=t

+vay X cua tit ca cac b6 tai MC100 déu bang khong .

+X ctia b6 tai mat cat 104 bang 1 nira chiéu dai toan bo L, cta no.

+tinh X ctia 1 bé tai mat cat bat ki duoc tinh gan ding nhu sau :
*Tai MC L/8:

X, =02+ (y7) - X, = X,.
#Tai MC L/4:
- 2
X, = Xy +:/(0.10)2 + (v, — v,)
*Tai MC 3L/8:
_ 2
Xy = X, +/(0.1)2 +(y, - ¥,)
a.Tinh cho b6 1;2:
X, =+/41507 +43.75% =4150mm

X, =+/41502 + (75 — 43.75)? =4150mm.

X, =1/41502 + (93.75 — 75)? =4150mm.
b.Tinh cho b6 3;4 :
X, =~/4150% +65.6252 =4151mm.

X, =+/41502 + (112.5— 65.625)% =4150mm.

X, = /41502 + (140.625 —112.5)? =4150mm.
c¢.Tinh cho b6 5 :
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X, =~/4150% +218.75° =4156mm.
X, =+/41502 + (375 — 218.75)? =4153mm.

X, =+/4150° + (468.75 — 375)% =4151mm.
d. Tinh cho b6 6 :
X, =/41502 +481.25% =4178mm.

X, =+/4150% + (825 — 481.25)% =4164mm.

X, =+/41507 + (1031.25 —825)% =4155mm.
e.Tinh cho b6 7 :

X, =~/4150% +503.125? =4180mm.
X, =+/4150% + (862.5—503.125)% =4166mm.

X, = \/41502 +(1078.125 —862.5)% =4156mm.
e. Tinh cho b6 8 :

X, = /41502 +525% =4183mm.

J41502 + (900 —525) =4167mm.

X,
X, = /41502 + (1125 —900)? =4156mm
+a :12 téng gid tri tuyét doi cdc goc udn cha bo ct tinh tir vi tri kich dén mat cit :
a=o,-a,.
Véi «,:1a goc ti€p tuyén véi duong cong tai goc toa do .
a, :1a goc giita ti€p tuyén véi duong cong tai toa do x .
-dudng cong bo ct :
4f(1—x)*x
Y=

|2

>tga, = #(1—?).

> X

Y |

Tinh «,,a,,a cho céc b cdp tai cdc mat cat can tinh us mat mat:

+Tinh «, cho cac bo (x=0):
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-bo 152 :tg o, = af @a- 2) _ 400 (1-0)=0.00964 — ,=0.55d0=0.01 radan
I I 41500
-b6 3;4: tg o, = 4t 1- Q) _ x50 (1-0)=0.01446 - ,=0.83d0 =0.014486radan
I I 41500
-b6 5: tga, = x50 _ 00.048193 — «,=2.76d0 =0.048156radian
41500
-bo 6 : tga, A0 _ 0.10602 — ,=6.052d0 =0.105629radian
41500
-bo 7 :tga, _ 410 0.1108 — ,=6.325d0 =0.110393radian
41500
-b6 8 : tgay= 200 0.1157 — ¢, =6.598d0 =0.115151radian
41500
Lap bang :
Tén bé | x(mm) | L(mm) f.(mm) | ¢, (d0)
B6 1;2 0 41500 100 0.55
Bo6 3;4 0 41500 150 0.83
B65 0 41500 500 2.76
Bo6 6 0 41500 1100 6.052
Bo6 7 0 41500 1150 6.325
B6 8 0 41500 1200 6.598

+Tinh «, tai cac mat cat cho cac bé :
*Tai mat cat L/8 ¢6 :x=5187.5mm.
4x100 ,  2x5187.5

-bo 1: atgaxzﬂ(l—ﬁ)z @
I I 41500 41500

) =0.00729 — &, =0.414d0.

Tuong tu ta c6 bang sau :

Ténbé | x(mm) |L(mm) | f (mm) | «, (d0)

B61;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
Bo 7 5187.5 | 41500 1150 4.75
Bo 8 5187.5 | 41500 1200 4.96
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*Tai mat cat L/4 ¢6 :x=10375mm.

Ténbé | x(mm) | L(mm) | f (mm) | «, (d0)

Bo 1;2 10375 41500 100 0.276
Bo 3;4 10375 41500 150 0.414

Bo6 5 10375 41500 500 1.38
Bo 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 ¢6 :x=15562.5mm.

Ténbé | x(mm) | L(mm) | f (mm) | «, (d0)

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 thitdt cacdc b6 c6 o, =0 > a =q,.
(+)Tinh « cho cac bé tai cac mat cat :

Cong thitc: a=a,-«a
-Tai mat cat L/8:
Tenbd | «,(d0) | «,(d0) | «(do) a (radian)
B6 1;2 0.55 0.414 0.136 0.002374
B6 3;4 0.83 0.621 0.209 0.003648

X

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

Bo6 8 6.598 4.96 1.638 0.028588
-Tai mat cat L/4:

Ténb6 | a,(d0) | «,(d0) | «(do) a (radian)
B6 1;2 0.55 0.276 0.274 0.004782
B6 3:4 0.83 0.414 0.416 0.007261

B6 5 2.76 1.38 1.38 0.024086
Bo 6 6.052 3.04 3.012 0.052569
Bo 7 6.325 3.17 3.155 0.055065
Bo 8 6.598 3.31 3.288 0.057386
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-Tai mat cat 3L/8:
Tenb6 | a,(d0) | «,(d0) | «(do) a (radian)
B6 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
B6 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 | a,(d0) | «,(d0) | «(do) o (radian)
B6 1;2 0.55 0 0.55 0.009599
B6 3;4 0.83 0 0.83 0.014486
B6 5 2.76 0 2.76 0.048171
B6 6 6.052 0 6.052 0.105627
B6 7 6.325 0 6.325 0.110392
B6 8 6.598 0 6.598 0.115157
e Tinh Ging suat mat mat do ma sat tai cac mat cat lap thanh bang:
a.Mat cat L/8:
X - | Af
Bo . fi K y7i a e—(<x+;za/ 1_e~(<x+;1a/ PF
. P (L/2) (MPa)
121 41500.6 | 1488 | 6.67%107-7120750.3 | 0.23 |0,002374 | 0.985655 | 0.014345| 21.34511
3:4 | 415014 | 1488 |6.67%107-7|20750.7 | 0.23 | 0.003648 | 0.985366 | 0.014634| 21.7752
5 | 41516.1 | 1488 |6.67%10n-7 [20758.1| 0.23 | 0.011519 | 0.983579 | 0.016421| 24.4344
6 | 41577.8 | 1488 [6.67%10n-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%10A-7 (207963 | 0.23 |0.028588 | 0.9797 0.0203| 30.20621
2 Afpr 200.1189
Afor /8 25.01486
b.Mat cat L/4:
X e*(<x+;za: 1_e—(<x+ya AfPF(MP
B6 ; fo K M a
. p (L) 2
12| 415006 | 14838 |6.67%10n-7 | 207503 | 0.23 |0.004782| 0.985109| 0.014891| 22.15717
34| 415014 | 1488 [6.67%10A-7| 20750.7 | 0.23 [0.007261| 0.984548| 0.015452| 22.99311
5 | 41516.1 | 1488 [6.67%10~-7| 20758.1 | 0.23 [0.024086| 0.98074| 0.01926] 28.65859
6 | 41577.8 | 1488 |[6.67%10A-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 | 415925 | 1488 |[6.67%10A-7| 207963 | 0.23 [0.057386| 0.973232] 0.026768| 39.83005
> Afpe 236.0604
Af,. /8 29.50755
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c.Mat cat 3L/8:
X - . Af
B6 |_I f i K 7 a e—(<x+;1a, 1_e—((x+ya‘ PF
P (L/2) (MPa)
112 1415006 | 1488 | 6.67%10N-7 | 207503 | 0.23 | 0,007156 |0.984572| 0.015428| 22.95733
3;4 | 41501.4 | 1488 6.67*101N-7 20750.7 0.23 | 0.010821 [0.983742| 0.016258| 24.19216
5 |[41516.1 | 1488 6.67*101-7 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*101N-7 20796.3 0.23 | 0.086184 [0.966808| 0.033192| 49.39036
Y Af,. 271.5772
Af,. /8 33.94715
d.Mat cat L/2:
X - . Af
B6 |_I f. K Y7, a e—((xuza, l_e—(<x+pa, PF
" (L/2) (MPa)
L2 | 415006 | 1488 | 6.67%107-7 | 20750.3 | 0.23 | 0009599 | 0.984019| 0.015981| 23.78029
3;4 | 415014 1488 | 6.67*10~-7 | 20750.7 | 0.23 | 0.014486 0.982913| 0.017087| 25.42556
5 41516.1 1488 | 6.67*10"-7 | 20758.1 0.23 | 0.048171 0.975322| 0.024678| 36.72033
6 41577.8 1488 | 6.67*10n-7 20789 0.23 | 0.105627 0.962498| 0.037502| 55.80229
7 41585 1488 | 6.67*101-7 20793 0.23 | 0.110392 0.961442| 0.038558| 57.37488
8 41592.5 1488 | 6.67*10~-7 | 20796.3 | 0.23 | 0.115157 0.960386| 0.039614| 58.94508
YA 1307.2543
Afoe/8 | 38.40679
2.Mat do truot neo :
AL
AfPA =—%E;
Ly
Trong d6 : 1dy AL =6mm/1Ineo= 2neo, AL = 2x6 =12mm.
E, =197000 MP,
l, = 41534 .4mm
2
Suy ra: Af,, = —°X2_%197000 = 57MP,
41534 4
3.Mat do nén dan hoi bétong (moi lan cang 1 bo )
(N-1), Ep
Afpeg = N *aECI * cgp
Trong d6 : N=8 bo.
E, =4800./f, ,v6i f,=80%f, =0.8x40 =32MP,.
f,: cudng do beé tong ldc cang.
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E, = 27153 MP,
f,, =0.8f,, =0.8x1860 =1488 .
fep -Ung sudt tai trong tam ct do lyc cang da ké dén mat us do ma sét +tut neo
va do trong .
-luc cang : P = [pi - Qf, + AfPAj(ADSxCOSa;b.
Trong doé :
! :12 géc trung binh clia tiép tuyén véi cdc bé tai mat cit tinh todn
3.1.Luc cang p, tai cac mat cat la :
a.MC Goi :
P = J488 —57 x7840*0.998 =11196601 .92N .
Véi al®=(0.55%2+0.83%2+2.76+6.052+6.325+6.598)/8=4.33 = cos a,” = 0.998 .
b.MC L/8:
P = J488 — (25.02 +57) *7840*0.999 =11013974 .13N
cMCL/4:
P = 488 — (29.51+57) *0.999 * 7840 =10976693 .92N .
d.MC3L/8:
P = 488 — (57 +33.95) *0.999 *7840 =10941919 .13N.
e.MCL/2:
P = J488 — (57 +38.41) *1*7840 =10917905 .6N

3.2.Tinh f_, cho cac mat cat :

fogp = _ B —&xeé + %xeg
Al l
Véi M, :momen do trong luogng ban than g, tinh theo TTGHSD.
-Tai MC Go6i :(M; =0).
. 11196601 .92 11196601 .92 x191121 _ _9.92MP,
1252412 .6  4.1553301114 x10
-Tai MCL/2 :
_ 10917905 .6 10917905 .6X760° N 4693 .1x10° x760
o 776412 .6 3.0644595 x10™  3.0644595 x10"*
Vay mat do nén dan hoi bétong ( Af,.) la:
-MC Goi :

=-23MP,

(8—1)*197000 *|-9.92
AprS = :315MP3'
2x8* 27153

-MCL/2:
(8—-1)x197000 x|— 23|
Af e = =73MP,.
2x8x27153
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4.Mat us do co ngét bétong (kéo sau):
-Tai tit ca cdc mat cat nhu nhau :
Afpgy =93 -0.85H ,v6i H do 4m =80%.
Afpsp = 93 —0.85x0.8 = 25MP,.
5.Mat us do tir bién bétong.
Afpeq =12.0f,,, —7.0Af
Trong dé :

wp = 0.
- f.yp:12 us tai trong tam ct do luc nén P, (da ké dén mat do ma st ,tut neo va
nén dan hoéi ) ,va do trong luong ban than.
-Tinh lyc P cho cdc mat cat :
P = Ipi — (Afpp + Afp, + Afpeg * Ang*cosar.
*MC Goi :
P =[1488 — (57 +31.5)]* 7840 *0.998 = 10950135 .84N .

Af 4, =0 ,vi mOmen =0.

10950135 .84 10950135 .84*191°

ap = = =—9.7MP,
1252412 .6  4.1553301114 x10
— Af,r=12.0x9.7=116.4 MP, .
*MC L/2 :
P =[1488 —(38.41+57 + 73)]* 7840 *1=10345585 .6N
Suy ra MC L/2:

S 10345585 .6 10345585 .6x760° N 4693.1x10° x760
9P 776412 .6 3.0644595 x10'  3.0644595 x10*
Af 4, :us do tinh tai 2va tinh tai 3 gay ra :

M,+M
: v (d ps ytr3)'

=—21.2MP,.

M ‘
Afcdp = | 2 (dps_yt 2)+

c_2 c_3
_3089x10° *706 (389.66 +551.12) *10°
=— +

3.317x10" 5.22571x10"
M,=1351.63.10° MPa
M, =170.48.10° MPa
M, =241.1 3.10°MPa
I. ,=3.317.10" mm*
Y," =904mm
I, =5.22571.10"" mm*
Y, =628mm
D, =1700 mm
Af 4, :us do tinh tai 2 gay ra .

Afpon =12.0%21.2-7%9.34 =189.02MP,.

*1072 =4.09 MP,
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Mat cit | Af, (MPa) | Af,.(MPa) | Af,,(MPa) | Af, (MPa) | Af,.,(MPa)

Goi 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.Mat iing suat do chung cthép :
Afpr = Afpry + Afpr, .

-Céang sau gan ding : Af,; =0.

-Tinh :

Afpg, = 0.3[138 — 0.3Af,. — 0.4AF g — 0.2(Afpep + Afpce)]

*MC Goi :

Af o, =0.3[138 —0.3*0—0.4*31.5-0.2(25 +116.4)] = 29.136 MP,.

*MCL/2:

Af o, =0.3[138 —0.3%38.41—0.4* 73 0.2(25 +189.02)] =16.342 MP,

Téng hop cac iing suiat mat mat
e Mat mat titc thoi : Af,, = Af + Af . + Af g

Mt cat Af,- (MPa) Af,,(MPa) Af s (MPa) Af o, (MPa)
Goi 0 57 31.5 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

e Mat mit theo thoi gian : Af,;, = Af gg + Af s + Af o

Mat cét Af ,sr(MPa) Af g (MPa) Af,o(MPa) | Af,;, (MPa)
Goi 25 116.4 29.136 170.54
L/8 25 301.37 8.214 334.58
L/4 25 23941 12.9375 277.35
3L/8 25 201.91 15.6606 242.57
L/2 25 189.02 16.3419 230.36
[ ]
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e ToOng matmat: Af,, = Af,, +Af,,,

Tiét dién Afor, (MPa) Af o, ( MPa) Af o ( MPa)

20i 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 po1:
1.Kiém tra sitc khang uén :

Do ta ¢6 bé tong ban mat cau va bétong dim c6 cudng do khdc nhau nén ta quy doi
bétong mit cAu vé bétong 1am dam.Ta chi quy doi theo chiéu rong ban canh chit khong

quy déi chiéu cao ban canh.

Hé s6 quy déi n

B

:n:5 0,045¢° \ffoe  \foe
Es 0,0454°.f s

b’,=0.7746*1900=1471.74mm
Xem tiét dién la tiét dién chit T
*kiém tra MC L/2 (b6 qua cot thép thuong):
Vi tri truc trung hoa :
+gia thiét truc trung hoa qua canh :

dp

1900

’

',30 0,7746

0.85f'¢c

1] [

AF

a/2

Aps fps

C=

k6500 )

APS fpu

0.85f3,

p
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h;=535mm
A,, = 7840(mm?)
f,, = 1860 (Mpa)

Blzo,ss—ﬁ. f —28

=0.85-0.05/7(50-28)= 0.69
£ =50
d,s = 1700 (mm)

f
k =2(1.04——")=0.28

pu

C= 7840 x1860 g =205.3mm< hy= 535mm
0.85%0.85*50 *1900 + 0.28* 7840 * 0"

1517

+gia thiét truc trung hoa qua canh :

+Stc khang danh dinh cua tiét dién :
M, =Af(d, —%) +(b-b,)h*0.85* £.’(hy/2—a/2) ,

a= f, *¢ =0.85%205.3 =174.5mm.

c 175
foo="f (1-k—)=1860*(1-0.28x——) =1849 MP, .
PS pu( d ) ( 7840) a

p

205 '3) +1650 *535*0.85*50 *(535 _174.5)

2 2 2
— 2.935.10%° Nm = 29348 KN.m
+Kiém tra: M, <gM_,¢=1M, =M,,, =18355.12KN.M —>dat .

M, = 7840 *1849 * (1700 —

2.Kiém tra ham luong cthép toi da :

S30.42.
d

~ Assfosd, 7840 *1849 *1700
© T A fo 7840 *1849
C=205.3mm <0.42d_=0.42x1700=714mm —dat .
3.Kiém tra ham luong cthép toi thiéu :
M, >min §2M_,1.33M,,
Trong dé :
M_, :momen bat dau gay nit dam BTDUL tic 1a khi d6 us bién dudi dat tri s6

d =1700 mm .

uskéokhiuonla: f, =0.63,/f, =0.6350 = 4.45MP,.

-phuong trinh M, véi tiét lién hop cang sau (3 giai doan).
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Pe M, +M,)+M
=P B e My My g, (M M) M o AM s g 45Mpa
Ag Ig |gl |gz I, I,

+P = (0.8f,, — Afor)Avs »Afpr = Afpr, + Afpr, =398.77MP,.
+ M, :moémen MC L/2 do tinh tai 1 =4693.1 KN.m(TTGHSD).
+M,:moémen MC L/2 do tinh tai 2=3089.66KN.m.
+M,, :moémen MC L/2 do tinh tai 2(khong c6 16p phi)=389.66KN.m.
+M,, :moémen MC L/2 do 16p phu =551.12KN.m
+M,,= €.25xM, + M ,, 1g,, =3256.5KN.m.

+AM :1a phan momen thém vao dé tiét dién bat dau nit.

P, =(0.8x0.9*1860—-398.77) *7840=73729712N.

*thay cac s lieu MC L/2 vao phuong trinh d€ tinh AM .
*
7372971 .2 7372971 .2* 760 1010 + 4693.1 1010 3089 .27

4.45 = o O t——
776412 .6 3.06446 .10 3.06446 .10 3.31694 .10
N (389.66 +551.12 +Cf§530 .715) 1320 + AM 1300
5.22571 .10 5.22571 .10

AM =1.1054.10"°M.mm=11054 KN.m
—> M, =AM + M, +M,, + M, +M,, = 23407 .865KN.m
M, =M,,, =18355.12KN.M
+Kiém tra : gM = 23155 .44KN.m > min H2M_ 1.33M,

>min{28089.44 ,24412.31KN.m}
— M, =29348 > 24412 .31KN.m — dat.

4.Kiém tra stric khang cit cia tiét dién :
-Tinh cho tiét dién ¢ gan goi :
Sttc khéang cat tiét dien =gV, ,v6i ¢ = 0.9
V. :stic khang cét danh dinh .
Ve +Vs +V,
V,=min ,
0.25f0,d, +V,
V. :sttc khéng cat do bétong.

V,=0.083 8, f.b,d, .

V. :stic khang cat do cot dai .

S

V = A, f,d, (cot g@ + cot gor)sin &
S SV

V= A f,d, cot gcb.
S SV

V, :stic khdng cat do c6t thép DUL (xién):

,V6i o = 90° (g6c cot dai )
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V, = fiAgsina ,voi f:cudng do tinh todn ctdul.
o :goc trung binh .
Trong cic cong thic trén :
b, :1a chi¢u day nho nhét cua suon ddm -dau dam b, =b, =650mm.
d

nén va kéo cta tiét dién .

, :chiéu cao chiu cét c¢6 hiéu cua tiét dién —khoang cach hop luc trong mién chiu

Pau dam:
Q)
©
g
19|
2
9\ -
g
<o
g
oo
L es00 J
+gan ddng chiéu cao mién chiu nén ,l1ay bang chiéu cao mién chiu nén MC L/2.

C=2053->d, =d, —% —1950 —806 —% ~1041.35mm .

d, -<=1041 4
2

Mat khac d, =max<0.9d, =937.22 » — d, =1404mm.
0.72h =1404

A, :dién tich tiét dién c6t dai trong pham vi 1 budc dai :

L 4 cot dai 2 nhanh
oSS s
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Trong d6 véi L=42m — dau dam b, =650 —cot dai ¢ =16 -4 nhdnh .1 nhdnh

_TId?  3.14x16?
4
+ f, :cuong do cot dai =400MP,.

— f4 =201.1mm? — A, =4x201.1=804.4.

+S, :budc cot dai (khoang cach cac cot dai )
+ S :1a hé s0 tra theo bang lap san.

+®: la goc cua ung suat xién tra bang .

*PE tra bang tim A va® phai tinh 2 thong s6 1a \f/— va g, .
-v6i V 12 tng suat cat :
VU
B #xb,xd,
V, :1a lyc cét tinh toén theo TTGHCD 1,4 =0.9.
. M,/d, +0.5V, cot go .
' EoAss

M, :1a momen udn tinh theo TTGHCD1.
Nhu vay dé tra bang tim @ phai tinh & —>d€ tinh £, phdi biét ® .Vay phai thir dan

theo trinh tu sau :

a.Tur biéu do bao momen va luc cit :

«——0.11=4180~»
- M
- Mg
v
Viss
Vgsi ~Vu
- M, vaV, lay cach tim goi 1 doan d, .
V6i: M, =8390.25KN.m
V. =1741.1KN.m.
V., =1360.6KN.m
d, =1404mm .
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My 4 _8390.25

e . *1404 = 2838.53KN.m..
0.1 4150

V,, -V, _
V, =V, + 1% xd, —1360 6+ 7211713606 1 jo 1489 33KN .
0.1l 4150

b.Tinh ting suat cit :
V,  1489.33.10°

u

V = -
#b,xd,  0.9%650*1404

i=@=0.03.
f 50

c

=1.81MP,.

c.Gia thiét @, = 40°,cot g®, =1.192 —tinh ¢, .
~8390.25*10° /1404 +0.5*1489.33.10° *1.192

e, — 4.4410°.
' 197000 *7840
i. =0.03
Theo 4 f. . Trabang — ®, =28.75°, 8, =3
£, =444X10"

+s0 sdnh ®, va @, khac nhiéu — 1am lan thi 2 : cot g28.75° =1.823 .

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

£, =6.7310°.
: 197000 * 7840

Theo \f/— va g, —>trabing — @, =29.19° va B, =28.

Vay so6 lieu dé tinh : ®=29.19° va f=28.
d.Bo tri cot dai trude réi kiém tra :
Budc dai :
Af, 804.4* 400

S, < = =843.44mm .
0.083,/fb, 0.083*+/50 *650

V, =1741KN <0.1f_b,d, =0.1*50*650 *1404 = 4563KN nén —
S, <min(0.8d,;600mm).
Vay S, <600mm —chon cot dai ¢16 —4nhdnh S, = 300mm —kiém tra .

V, =min ¥ +V, +V, va 0.25f.h,d,) = 7278KN .

+V, =0.083 3,/ f.b,d, =0.083*2.7*/50x650 1404 =14 46 KN .
+V=V,/® -V, -V, =1741/0.9 -14.46-
+V, = %—vc v, = %—1105562,07—291863, 49.

+V, = fAgsina, .
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-Tinh géc «,, cua cic bo cap tai x=d, =1404mm .
4x110 ,  2x1213

+b6 I:tga = 21— 2 = 1
| | 720400 © 29400

Tuong tu cho c4c bo khac
— o, = §(0.78+1.43)+7.18+7.81+8.44 /7 =3.97° - sin o, = 0.069 .

V, =(0.8f,, — Afpr ) As Sin @, = (0.8x0.9x1860 —408.30)x4836 x0.069 = 312.70KN.

) =0.0137238 — «, =0.78°.

Cu6i cung kiém tra stic khang cit :
V, =1144KN < 0.9(V, +V, +V,) = 0.9(265 +1079 +312.70) = 1491 KN — dat.

V.KIEM TOAN THEO TTGH SU DUNG:
1.Kiém tra tng suat MC L/2 (giira nhip ):
1.1.giai doan cang kéo cot thép (ngay sau khi dong neo):
+cudong do bétong: f, =0.8f, = 40MP, .
+cudng do ctdul : f,, =0.74f , =0.74x1860 =1376.4MP, .
+ A, =776412 .6mm*
+1,=3.0645*10""mm* e, = 760mm, y; =1010mm, y;" = 940mm, M, = 4693 .1KN
a.Kiém tra ing suat bién du6i (us nén):

P Pixeg wod ML
' 9 +_*
A | ot

9 g g

<0.6f, =19.2MP,.

fbd =

P, = (f,, — Afpr) Apg = (1376.4 —168.41) * 7840 = 9470641 .6N

9470641 .6 9470641 .6*760 4693 *10°
bd = - 7 1010 + —————
776412.6  3.0645*10 3.0645 *10

*1010| = |— 20.45| <0.6f, =24MP, .

b.Kiém tra tng suat bién trén :

f :—_'+ P'eg ytr —&y" <138|\/|Pa
btr A I 1 I 1 <0'25 ’_fc'i 21'77

9 g9 g9

P

Thay s0 :
_ 9470641 .6 N 9470641 .6*760*940 4693 1*10°*940
o 77641 .6 3.0645 *10"* 3.0645 *10"!

1.2.Giai doan khai thac (sau mat mat toan bg):

=—1.14MP, <1.38 - dat

a.kiém tra wng suat bién duéi :
f,,=0.8f, =0.8%0.9*1860 =1339 2MP,

uenén: P =(f, —Afy)Au = (1339.2-398.77) * 7840 = 7372971 2N .

 Pe M, +M, +M .
fg - B0y My o My o, @l My W) o o5 1 — 354,
Ag Ig Igl Igz IC
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*1010 +

7372971 .2 7372971 .2*760 - 4693.1*10°

bd — - 11 1010 + 11
77641 .6 3.0645 *10 3.0645 *10

3089.27 *10° (389.66 +551.12 +3902.3) *10° %1132

+ el 1046 + -
3.31694 *10 5.2257085 *10

=0.76MP, <0.5,/f, =354
—dat.
b.Kiém tra ing suat bién trén : y" =940mm, y' =904mm, y\" = 628mm

P Pe M M M .
f, =—— | gyt —I—ly;f —|—2 yv —|—3y§ <0.45f =0.45*50 = 22.5MP, .
AQ g g c c
* 6 % 6 6
| 7372971 .2 7372971 .2* 760 940 — 4693.110° *940 3089.2710° 904 3902.3.10 *904

- + — —
776412 .6 3.0645 *10™ 3.064510 ** 3.3169410 ' 5.2257085 .10

btr =

<0.45 fC' =0.45*50 = 22.5MP,

=|- 21.8MP,| < 22.5MP, —>dat.
2.Kiém tra us mat cat goi :
2.1.Giai doan cang kéo :

P =(f, —Af,)Agcosag
-Trong dé :
+ o = (0.55%2 +0.83x2 + 2.76 + 6.05 + 6.33 + 6.6) / 8 = 3.0625 do
— cosay’ =0.997.
+P, = (f,; —Afpr) A COSr” = (1488 —168.41) * 7840 *0.999 =10335240 .0LN

+A, =1252412 .6mm?, 1 =4.155x10"'mm* e, =191mm, y;" =953mm, y;' = 997mm,M =0

a.Kiém tra us bién dudi :
10335240 10335240 *191
" 71250412 6 4.155x10™
b.Kiém tra thé treén :
P, Rey 10335240 10335240 *191
1252412 .6 4.155x10"

*953 =|-12.78MP,| <19.2MP, — dat.

*097 = —8.04MP, (nén)< f, — dat.

fbtr =T 1=

A I

9 9
2.2.Giai doan khai thac:
P =[1339.2—-(88.5+170.54)]* 7840 *0.999 = 8459986 N .

I, =6.7810"mm* , yy = 748mm, yS =1202mm.

a.Kiém tra us bién duéi :
P Pieg p 8459986 B 8459986 *396

f LA IRV
W ST A T Y2 T 1305718 6.78 *10™

9 9

*1202 = -12.4AMP, — dat(nén).
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b.Kiém tra us bién trén :

P N Pey, _ 8459986 N 8459986 * 396

A, | 2 1305718 6.78*10"

9 g

VI.TINH DO VONG KET CAU NHIP :
1.Kiém tra d¢ vong do hoat tai :

*1202 = -6.5MP, — dat(nén).

fbtr ==

+Tinh do vong mat cét c6 toa do x do luc p ¢6 toa do a,b nhu hinh Ve .

p.b.x

— |2_b2_x2
6.EC.IC.I( )

Yx

+So do chat tai tinh do vong do xe tai 3 — truc:

Pi P2 P3

a o)

p, =145x10°N, p, = p,, p; = 35x10°N —>tinh do vong khong c6 hé so :
+ Do vong MC giita nhip L/2 do cac luc
p, = b=14700+4300=19000mm,x=14700mm.

o, 145x10°x19000 x14700 x(29400 * —19000 * —14700%)
Yo = =6.25mm .

6x30358 x3.473722 x10™x29400
+P¢ vong MC L/2 do p, —

p,I°  145x10°x29400°
48.E,.l, 48x30358 x3.473722 x10"*

+P¢ vong MC L/2 do p, —b=10400mm, x=14700mm.

yr = 7.27mm .

o, 35x10°x10400 x14700 Xx(29400 2 —10400 * —14700 ?)
" 6x30358 x3.473722 x10**x29400
+Po vong cac dam chu coi nhu chiu luc giong nhau khi chat tat ca cac lan xe .

=1.56mm
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B, 12000 —2x500
3500 3500
-hé s6 xung kich (1+IM)=1.25.
+P6 vong 1 dam cha tai MC L/2 :
P1 P2 P3
_ RV YN o
n
(6.25+7.27 +1.56)x3
V= 5

-sd lan xe :n_ = =3.1=3 lan.

véi n=s6 dam =5.

y

x1.25 =11.31mm .

+Kiém tra:y < iXI —11.31< 29400 _ 36.75mm — dat.
800 800

2.Tinh do vong do tinh tai —luc cang trude va do vong (MC L/2):
2.1.D0 vong do luc cang ctdul:

5w’
Apy, ===
Ut 3BAE,

Trong d6: w=2P¢ e—e = 872mm,1, = 2.956103 x10'mm*

12
p=(0.8f,, — Afp;)Aus = (0.8x1860 —408.30)x4836 = 5251509 N .
. 85251500 X872

=42.38.
294002
4
BN - Ly~
384 x30358 x2.956103 x10
2.2.D¢ vong do trong lugng ban than dam(giai doan 1):do g, = 22.19N/mm
4 4
pg = 5 Gl 5x22.19x29400 24,05

T 384 E.l, 384x30358x2.956103 10"

2.3.D¢ vong do tinh tai 2 : g, = 6.32+2.56 = 8.88N/mm.

4 4
Ag, = 5 g,I" 5x8.88x29400 — 8.19mm .

384 E.l,  384x30358x3.473722 x10™

*P¢ vong do luc cang +tinh tai :goi 1a do vong tinh y, .
y; =—45.94+24.05+8.19 = -13.70mm.
Vay dam c6 do vong khi khai thac 1a :13.70mm.
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