3.23. THI DU TINH TOAN DAM CAU THEP LIEN HQP BE TONG COT THEP

3.23.1. S0 li¢u tinh toan

- Chu dAm thép lién hop gian don, chiéu dai nhip 58,6m, chidu dai tinh toén cua
nhip 58m.

- Bé rong mit cau (tinh tlr hai mép trong cua go chan banh) 5,7m; chiéu rong g&
chén banh m&i bén 0,4m; bé rong toan cau 5,7m + 0,4m x 2 = 6,5m.

- Mt cat ngang cau gom 4 dam chu, khoang céch cac dam 1a 1,5m.

- Dam thép co:

+ Canh trén 400%30 (mm); | —-

+ Bung dam 2250%25 (mm);

+ Canh dudi 600%x40 (mm); .' |

+ Thép hgp kim cap 345.

- Ban bé ;tlémg mat cau:

+ Chiéu day ban 180mm; f

+ Chiéu cao vat 120mm, do dbe vat 1:1; | |

+ Cép bé tong C30. = sr——]
’ 600 '

- -]

.
!

2250

- Lién két ngang & hai goi:

+ Cénh trén va dudi gidng nhau 300x20 (mm);
+ Bung dam 960x14 (mm).

- Lién két ngang trung gian béng thép goc 100%100%10 dang hai thanh chéo.

Hinh 3.27. Mt cdt dam thép

- Khoang cach giira céac lién két ngang 3,625m

- Gidng ngang bang thép goc 100x100%10, bd tri lién tuc & cdch mit canh dudi
dam cht 200mm, lién két vao bung dam chi qua ban ndi ngang.

- Suon ting cuong ngang trung gian 2250x187x18 (mm)

- Sudn tang cudng ngang & gbi mbi bén sudn gdm hai thép ban 2250 187x18(mm)
c4ch nhau 200mm.

3.23.2. Tinh todn dic trung hinh hoc

3.23.2.1. Pdc trung hinh hoc giai doan 1
~ Dién tich tiét dién dam thép:

A, = 3%40 = 120cm’

A, =225%2,5 = 562,5¢cm’

A, = 4%60 = 240cm’
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Ae=DA=920 Sem? ~400

- Mdmen ftinh cia tiét dién ddm thép déi voi 5
truc x: ©
S 25
Q, = 120.230,5 + 562,5.116,5 + 240.2 5 TR
[Te]
=93671,25cm’. N X
- Khoang cach tir truc x dén truc trung hoa x;: 4
[T}
g= e I o B 1015 A =
A o295 Q : X
600

- Mémen quan tinh cua tiét dién dam ddi véi o 8y
brvic Al Hinh 3.28. Mat cat dam thép
4 Y

_40.3°

I, +120.(130,46 —1,5) + +562,5.(116,5-101,54)>

205 9042
12

60.4°

X +240.(101.54 - 2)* = 6872998cm*

3.23.2.2. Dac trung hinh hoc giai doan I1

- Bé rong ban bé tong co hiéu:

150  650-150.3
2

+ V6i dam bién: =] 73Ccm ;

+ V&i dam trong: 150cm.
- Médun dan hoi cia bé tong:
Theo cong thire 3-8:

E, =0,0017K,W2f.033
K, - hé s6 diéu chinh ngudn vat liéu, khong c6 thuc nghiém dé diéu chinh thi

K1:1.

W, - Khéi lwong riéng ciia bé tong, ldy theo bang 3-3; W, = 2320kg/m’

E, =0,0017.1.2320%.30%* =28109MPa
- Ty s6 m6 dun dan hoi:

E, 20000

n=—t=2"""_7115
E, 28109

n =3n=3.7,115=21,345
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3.23.2.2.1. Bdc trung hinh hoc ciia mdt cdt lién hop ngdn han Ay =922

3.23.2.2.1.1. Dam trong - Momen t
- Dién tich tinh d6i sang thép ciia phan bé tong: Q, =442
PPE iy LD 8—379,4801112; S Q,, =790
40.12 St - Khoang «
+ Phan chir nhét cia viit: —— = 67, 46cm> © hoa cua dam
0l S Xtd
oL B Q
: ; X 7.
+ Phan tam giac cua vut: 24 125 = 20,24cm> £ G : ' Ay
ol o
ln A
- Dién tich tinh déi: A=A, + XA, . 2 e
\ Iy = 6872998 + 921
~1389,68cm” ngan han 7L
- Mdmen tinh clia phan bé tong da tinh di sang thép ddi véi truc xg: hg = OBTEE
Q. =379,48.(130,46 +12 +9) + 67,46.(130,46 + 6) + 20,24.(130,46 + 8) = 69484, 06 cm™ 323228
Khoang céch tir truc trung hoa ctia mat cét lién hop ngin han (x,) dén truc trung 3.23:2: 2%
hoa ctia ddm thép (x,): - Dién tie
héan bé ton
e S“ = 61(';;894’6 086 ~ 50cm = 500mm 4 1?
td : + Ban: e
- Momen quan tinh ctia mét cét lién hop ngin han d6i vdi truc X, .
+ Phan
I,q =6872998+922,5.50° 40.12
: 123 o 21,345
el 15018 +150.18(151,46- 501+ | 4012.136,46—50%) + 21 212 —, (3846~ —~50%) !
Tl s ) - 2 ++ Phan
I, =13759564cm* _2412
2.21,345
3.23.2.2.1.2. Dam bién - Dién ticl
Dién tich tinh ddi sang thép ctia phan bé tong:
175,18 ~Au
+ Céanh: ~’~—— =442, 73cm?; Mben
+ Phén viit chit nhat va tam gidc nhir ddm trong: 67,46cm” va 20,24cm’. QL. =12
- Dién tich tinh d6i: A =A, + T Ay, - Khoang
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A =922,5+ (442,73 + 67,46 + 20,24) = 1452,93cm?.

- Momen tinh cua bé tong da tinh b sang thép ddi véi tryc x,:

Q, =442,73.(130,46 + 12 +9) + 67,46.(130,46 + 6) + 20,24.(130, 46 + 8)
Q,; =79063,91cm’

- Khoang cach tir truc trung hoa ctia mit cat lién hop ngin han (x4) dén truc trung
hoa ciia dam thép (x,):
Qy01079063;91

i
WU A, 145703

=54,42cm = 544, 2mm

- Momen quan tinh cua mat cat li€én hop ngan han doi vai truc xy:
I,4 = 6872998 +922,5.54,52*

1 |150.18° , 40.12° 2 24123 24x12 3
+ +150.18.(151,46 — 54,42)" + === 4+ 40.12.(136,46 — 54,52)% + = 138,46 - 54,52
7005| 12 ( LT TR e S miay < )

Iy = 6872998 + 2732017 + 4181696 = 1378671 lem"

3.23.2.2.2. Bdc trung hinh hoc cia mdt cat lién hop dai han

3.23.2.2.2.1. Ddm trong

- Dién tich tinh d6i sang thép cua
phan bé tong:

D — it =126,49cm?;

,345 X'td

+ Phan chir nhat coa vt 2|«
N t

il =22,49cm?;
21,345
+ Phan tam gidc cua vat:

¢ | == e e v |
D | e ’
221345 oo Hinh 3.30. MGt cdt lién hop dai han
- Dién tich tinh d6i:

A'y =922,5+22,49+6,75+126,49 =1078,23cm”
- Mémen tinh cta dién tich tinh ddi dbi véi truc x;:
Q' =126,49.151,46 +22,49.136,46 + 6,75.138,46 = 23161, 77cm’

- Khoang cach tir truc trung hoa cua mat cat lién hop dai han (x’) dén truc x,.
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41,100.100.1¢
lugng 1m d
0,151.426.6 -

Z e S2OBUIT b6 yal i
A'y 1078,23

M6 men quan tinh cua mat cat lién hop dai han doi vai truc X’ 4:

I', = 6872998 +922,5.21,48 + Tinh tai
1 |150.18° 2, 40. 12 Je oAl 412 5
.18. 1 .3
+ 21’3451: T +150.18.129,98° + ————+40.12.114,98" + 36 2 116,98 ” Glang ng
+Té
I', = 6872998 + 425633 + 2530434 = 9829605¢m”* e
+ ToOng tr¢
3.23.2.2.2.2. Dam bién
+ Tinh tai
- Dién tich tinh d6i clia ban: L 147,58cm?
) - Mbi né
A'y =922,5+147,58 +22,49 + 6,75 =1099,32cm’ 0,72kN/m.
Q' =147,58.151,46 +22,49.136,46 + 6,75.138,46 = 26356,06cm’ g
e
71, = 28335600 _ 53 970 =239, 7mm DIA S
1099,32
', = 6872998 +922,5.23,97> + Trongs
3 3 3 .
L (1518 s 1e07.49% + 3012 4o 10 110,407 4 A2 2012 gy 492} + Tinh ta
21,345 12 12 36 2
- Tinh tai

I'y = 6872998 + 530032 + 2775947 =10178976cm* .

3.23.3. Xic dinh tinh tdi danh dinh
3.23.3.1. Tinh tdi giai doan I

- Ban than dam: 77,0085.922,5.10™* =7,104kN /m .
Khéi luong riéng cta thép tra trong bang 3-3 14 7850 kg/m’, tir d6 ta co:
P = mg =7850.9,81=77008,5N / m* = 77,0085kN / m’

- GO ché

- Lién két ngang: i _ Tinh t2
+ Toan nhip c6 6 lién két ngang trén gdi, mdi lién ket dai 1,47m, trong lugng Im
dai 2,52kN/m.
Trong luong toan bo: 2,52.1,47.6 = 22,226kN .

- Lan cai

+ Toan nhip ¢6 15 lién két ngang trung gian (3 56825 +1-2= 15} , mdi lién két c6

b

3 khung, mdi khung c6 4 thanh ngang 41.100.100.10 dai 1,47m, 2 thanh cheo
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41.100.100.10 dai 1,80m. Tdng chiéu dai (1,47.4 + 1,8.2).3.15 = 426,6m, trong
luong 1m dai 0,151kN, tir d6 co trong lugng toan bg lién két ngang trung gian:
0,151.426,6 = 64,41 7kN.

22,226+ 64,417
4.58,6

- Giang ngang: c¢6 16 khoang giang ngang, _mﬁi khoang c6 21.100.100.10 dai 2,2m.
+ Tong chiéu dai 2,2.2.16="70,40m;
i Téng trong luong 0,151.70,4 =10,63kN .

10,636 =0,045kN /m

+ Tinh tai cho 1 dam do lién két ngang: =0,370kN / m

+ Tinh tai cho mot dam do gidng ngang;

- Mbi ndi, ban ndi... theo théng ké vat liéu tinh duge tinh tai cho 1 dam:
0,72kN/m.
- Tinh tai danh dinh do ban bé téng cho 1 dam:

40+ 64

+ Dién tich mit cat ngang ban ké ca vat: 650.18+4. 12 =14196cm?

+ Trong lugng riéng ciia bé tong lay 1a 2500.9,81=24525N/ m® =24,525kN / m>
1,4196.1.24,525

+ Tinh tai danh dinh do bé tong ban va vit: =8,704kN / m

- Tinh tai danh dinh giai doan I cho 1 dam:
DC, =7,104+0,370+0,045+0,72 +8,704 =16,943kN / m

3.23.3.2. Tinh tdi giai dogn II
3.23.3.2.1. Tinh tdi DC2

- Go chan: Dién tich mat cit mot go: 300
3030+29730 40 2300m?
: | §
- Tinh tai cho mdt dam do go chin: ) ==
-~
L o
24,525.2300.107".1.2 —2.820kN /m =)
4
- Lan can, émg thoat nudce: 0,29kN/m 400
DC, =2,82+0,29=3,11kN /m Hinh 3.31. Go chdn
173
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3.23.3.2.2. Tinh tai DW

- L6p phit m3t cau day binh quan 7cm=0,07m.
- Trong luong riéng cuia bé tong nhua (bang 3-3):

2250.9,81=22072,5N /m® =22,0725kN / m?

¢ 0072500, 071557
-

DW =2,202kN /m

3.23.4. Tinh hé so6 phan b6 ngang

Chu thoa man cac diéu kién 4p dung hé sé phan bé ngang gin dung trong tié

chuén thiét ké.

- Tinh tham sb do ctirng doc:
Kg=n(I+ A.ezg)
Trong d6 n=7,115
I=1I, =6872998cm’
A=A, =922,5cm’

e, la khoang cch tir trong tm ban BTCT dén trong tAm dam thép.
= 130,46 +12+9=151,46cm

Kg=17,1 15.(687299+922,5.151,462)
Kg =199470930cm*

Dam thudc loai mat cat dién hinh a.
Tra bang trong tiéu chuin thiét ké co:

- Hé s0 phan bo ngang cho mémen uon:

0,4 03 0.1
Sedil mSUE A
=0,06+| — | |=| |—E
<H [4300] [L] {L.tf}

S - Khoang céch gifta cac dam, S=1500mm;
L - Chiéu dai nhip, L = 58600mm;

t,- chidu day ban bé téng, t, =180mm .
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- Hé s6 pha

- Hé 56 pha
Vi chi co 1
ngang cho mg¢
bay va phai nl

Hinh 3.3.

- Puong a
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nhu nhau:

Hé s6 pha
gm =8y =0,
hai hé s6 gy
ctia hai dam ¢
tinh n6i lue de
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0,4 0,3 4\0.1
0 064{1_599) [ 1500 ] (19947093010
SM=DTT 3300) 58600 58600 180°

gv =0,06+0,6561.0,3331.1,193 =0,3207

- Hé sb phan b6 ngang cho luc cit:

g, = 0,36+(i}=0,36+@9=0,557‘4
7600 7600
- Hé s6 phan b6 ngang cho dam bién:
Vi chi c6 mot l1an xe nén theo bang trong tidu chudn thiét ké, ca hé sb phan bd
ngang cho mb men (g,,) va hé s6 phan bd ngang cho luc cét (g,) déu tinh theo don
bay va phai nhan véi hé s6 lan xe m =1,2.

|_L Nt \.==/W'JI

1800 |

[ |
14 ] \
600 1500 !

Hinh 3.32. Tinh hé sé phan bo ngang cho dam bién theo phuwong phdp don bay

- Puong anh huéng phan Iyc cho dam bién nhu trén Hinh 3.33. Do khéng c6
dudng cho ngudi di b nén b6 tri banh xe cach mép go chin 0,6m, khi 6 co gy va gy
nhu nhau:

gM = gV T 095

Hé sé phan bd ngang cua dam trong gy, =0,3207,gy =0,5574, cia dim bién
gy = &y = 0,5000 nhung do hé s6 phan bd ngang cta dam bién con nhén 1,2 nén ca
hai hé s6 g, va g, cua dAm bién déu 16n hon so véi dim trong, dong thoi ca Iy va Iy
clia hai dAm chénh nhau khong dang ké nén chi can kiém tra dam bién va dé sau nay khi
tinh ndi luc do hoat ti ta nhan ludn 1,2 vao va ¢ hé s6 phan bd ngang cho dam bién:

gm = 8v ':035192:016000
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3.23.5. Tinh cac chidu cao khu vue chiu nén D¢, Dcp, momen chay

momen déo Mp
3.23.5.1. Tinh chiéu cao khu vwc chiu nén cvia swon dam D,
Tinh D, trong TTGH cudng do.
- Mémen ubn & mét cit gitra nhip:
+ Do tinh tai giai doan L:
' Ly 58
M = DC]-YDC-? =1 6,943.1,25.? =8905,664kNm

+ Tinh tai giai doan II (DC, va DW):

Jig® 58°

M =(DC, ype + DWypw ).?=(3,1 1,105,502, 5).?=3023,605

+ Tai trong thiét ké HL-93:

35KN
145KN
145KN

q=9,3Kn/m
(llllllllHHH,HlHHHHHH
. 24,7m 4,3m 4,3m 24,7m

14,05m

Hinh 3.33. Xép tdi trén dah Mc dé tinh mémen udn do hoat téi HL93
> Py; =35.12,35+145.(14,5 +12,35) = 4325,5kNm
qo=9,3.420,5=3910,65kNm

Momen udn tinh toan & mit cat gitra nhip (C) do HL-93:
M" =0,6.1,75.(4325,5.1,33 +3910,65) =10146, 742kNm

+ Co ngot bé tong: _
Theo cong thitc (3-170) c6 luc doc va mémen ubn do co ngot:

Nsh = Et'ssh 'At
Msh = Et'ash Q Irt

Voi: £ = kkpekk s (0,48.107%)
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ky, =2,00-
bang 60%;
35
o P
f..=32MPa;

t - tudi clia
st t=66 ngay.

Lyc doc:
Nsh = Elss
Momen:
M‘Sh = EIE
M, =137
- Tinh chié
Ung suit &
+ Tinh tai g
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Kk, :1,45—0,0051-%21,0;

V - thé tich ban bé tong V =8318856.10*mm”;
S - dién tich bé mit ban bé tong S=8091752.10*mm?;

8318856.10%
8191752.10°
ky, =2,00—0,014H = 2,00 0,014.60 =1,16, trong d6 H 1a d am tuong doi lay

k, =1,45-0,0051- =0,926<1, lay k, =1,0;

bing 60%;
T 3? , P cudng d6 nén cua bé tong & cudi giai doan bio dudng, lay
w 'ci
f’ci=32MPa;
"f=7is32=0’89?; “e =100 Ot58f’
12| —— 2= i g
0,145+ 20

t - tudi clia bé tong tinh tir thoi diém cudi bao dudng dén thdi diém tinh toan, gia
str t=66 ngay.
kg =0,623

g4 =1,0.1,16.0,897.0,623.(0,48.107°) =0,311.107
Luc doc:
N, =E&4A, =200000.0,311.102.922,5.10? = 573,795.10*N = 5737,95kN

sh

Moémen:

My, = E;£4,Q', =200000.0,311.107°922,5.10%.239,7 =137538,66.10* Nmm
M, =1375,387kNm

- Tinh chiéu cao chiu nén dan hdi (D.) ciia bung dam.
Ung suét & thé trén va th duéi dam thép do:
+ Tinh tai giai doan I:
c1__ 8905, 664.10°
¢ 6872998.10*
£l 8905, 664.10°
6872998.10"

.1304,6 =-169,043MPa

.1015,4=131,5570MPa
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CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

+ Tinh tai giai doan II:

3.231528
6 5 S
fe= 023,000 104 .1064,9 =-31,632MPa Vil spu nd
10178976.10 va chnhkéal
3023,605.10°
£ = > ~_.1255,1=37,282MPa
' 10178976.10* -
+ Hoat tai: Theo con;
6
g o 18078219 560 4_ s5964MPa
13786711.10 oo
6 ¢l ~UDNE
£ = 10146’742'104 .1559,6 =114,783MPa ,
13786711.10 fig =8
+ Co ngot chura tinh luc doc: doanill vl
1375,387.10°
i .1064,9 = —14,389MPa t
. 10178976.10" oy = I8
dat dén f, k

psh _ 1375,387.10°
' 10178976.10"
+ Co ngot ké ca mémen va luc doc:

chh =Egg, [;t _?,—l)ftt "‘IJ
td td

.1255,1=16,959MPa

999)5:10""" ' 922,5.10%.239,7
1099,32.10>  10178976.10*

£ =62,2.(0,8392 -0,2313~1) = ~24,289MPa

flSh =Etgsh( A.t +$Ylt '_1]
Aly Ty

£oh =200000.0,311.10‘3.[ .1664,9-1J

922,5.10? +922,5.102.239,7
1099,32.10>  10178976.10"

£ = 62,2.(0,8392 +0,2727 —1) = 6,96MPa

£ =200000.0,311.10‘3.{ .1255,1-1]

3.23.5.2.

= Ung suét téng cong:
f, =—-169,043-31,632 - 55,964 — 24,389 = —281,028MPa
f, =131,570+37,282 + 114,783 + 6,96 = 290,595MPa

= SE] 281,028

*TI|+f ' 281,028+290,595

+D

.2320-30=1110,586mm
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3.23.5.2. Tinh mémen chdy (My) trong TTGH cwong dp

Vi sau ndy con dung ca M, tinh theo canh kéo nén ¢ day tinh ca M, theo canh nén
va canh keo.

3.23.5.2.1. Tinh My khi cdnh nén dat dén f,

Theo cong theo (3-21) co:

£ 4+ Bt fhape £,

£l - Ung sudt & mép trén dim thép do tinh tai giai doan I: f;; =—169,243Mpa .
fiy - Ung suat & mép trén dam thép do tai trong dai han bao gom tinh tai giai.
doan II va co ngot: fyy, =—31,632—24,389 =-56,021MPa.

£, - Ung sut & mép trén dam thép do tai trong ngén han cin dat thém vao dé

dat dén f,, ky hiéu m6 men do tai trong ngén han 1a M, khi d6 ta c6:

gl Mys 760, 4 , tir do ta co:
eonh == +.760,4 , tir do ta co:
13786711.10

M,,
~169,043 - 56,021 —.760,4 =345
13786711.10
~119,936.13786711.10"
i 760,4
M, 3 =21709,174kNm

M ~21709,174.10° Nmm

Khi dé:

M, =M"'+M"+M" + M, =8905,664 +3023,605 +1375,387 +21709,174

M, ~35013,830kNm

3.23.5.2.2. Tinh M, khi canh kéo dat dén f,

M
131,570 +37,822 46,96 + ———2——1559,6 = 345
13786711.10
~ 168,943.13786711.10*
& 1559,6
M,; =14934,396kNm

M =14934,396.10° Nmm
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oo M,, = 8916,177 +3023,605 +1375,387 +14934,395 3.23.6. K
i do: .
MYc =28249,564kNm 3.23.6.1.
Vay My =28249,564kNm .
3.23.5.3. Tinh chiéu cao chiu nén ciia bung dim & mé men déo (D) Dp-|
Luc déo ¢ cac ph:’:in mit cit (bo qua luc déo trong cot thép doc)
Canh bé tong: 0,85.30.315000 = 8032500 = 8032, 5kN Dot
Vit chir nhat: 0,85.30.48000 =1224000 = 1224kN
Vit tam giac: 0,85.30.1440 =367200 =367, 2kN
Cénh trén: 345.12000 = 4140000 = 4140kN .
Céinh dudi: 345.24000 = 8280000 = 8280kN = Tuy 288
Bung dim:345.56250 = 19406250 = 19406, 25kN an e
Tir cac luc ¢ trén dé dang nhan thiy truc trung hoa déo di qua bung dam 3.23.6.2.
- - Cuong
SR b S =085 A »
2 b A - Ban bu
| _2250( 8280414096237\ o
&) 19406,25
3.23.5.4. Tinh momen déo M, .
Mat cat |

Mémen déo cuia cac phan:

Cénh bé tong: 8032,5.1047.107> =8410,831kNm
Vit chit nhat; 1224.897,1.107° =1098,050kNm
Vit tam gidc: 367,2.917,1.10~ =336,759kNm
Cénh trén: 4140.822,1.107 =3403,494kNm
Canh dudi: 8280.1462,9.10 =12112,812kNm

-3
Phan nén bung dam: P02 8‘207’1 i 2809,207kNm

12445,012.1442,9.107
2

M, =Y M,; =37149,607kNm

M,: mon
Phan kéo bung dam:

=8978,454kNm
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3.23.6. Kiém tra trong TTGH cuwong d¢
3.23.6.1 Kiém tra tinh déo -
D, <0.42D,
D,- khoang cach tir dinh ban bé tong dén truc trung hoa déo:
D, =D, +30+120+180=1137,10mm
D téng chiéu cao ciia mat cét lién hop:
D, = 2320 +120+ 180 =2620mm
0,42D, =1100,4mm > D, =1137,90mm

Tuy nhién mirc d§ 16n hon khong nhiéu va néu xét dén sy déo cua cbt thép doc
ban thi D, s& nhé di nén xem nhw mat cat dam béo tinh déo.
3.23.6.2. Phan logi mdt cit
- Cuong do chay cta ban canh 345MPa, nho hon 480MPa.
2250

- Ban bung khong c6 suon ting cuong doc va co PN v =90 nho hon 150.

% 2
2D |

o 2801y ceo aime [B_ 5 (200000 _ g0 o
R i 345

Mit cét 1a didc chac.

3.23.6.3. Sirc khdng uén danh dinh
D, =1137,10mm>0,1D; =0,1.2620 = 262mm nén:

115 ?’SOJ=28463, 83 1kNm

D
M, = MP[I,OT -0, 70D—p] =37149.607{1, 07-0,70-

t
3.23.6.4. Kiém tra diéu kién sivc khdng uén
1
M, + gf,Sx} <M,

M,: moémen uén do céc tai trong tinh toan sinh ra:

M, =M"+ M" + M" + M™ =8905, 664 +3023,605 +10146,743 +1375,387
= 23451,399kNm
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P! hé sd strc khang uén, ¢f =1,0;
f, - timg suat do udn ngang trong ban canh, do ban cénh giang lién tuc nén f; =0

M, =23451,399kNm < ¢;M, =1,0.28463,83 1kNm .

3.23.6.5. Kiém tra sirc khdng cit
Dam chu khong c6 suon ting cuong doc, khoang cach giita cac sudn tang cuong
ngang 3,625m<3D=3.2,25=6,75m ban bung xem la dugc tang cuong. Khi ban
bung dugc ting cuong s€ cd khoang phia trong va khoang bién. Cau dim gian don lue
cht 16n nhét & mat cit sat gbi nén tinh cho khoang bién Ia khoang chju lyc cat 16n nhat.

Strc khang cat danh dinh:
V, =V, =CV,

V, - Luc ¢at déo:

V, =0,58f,, Dty 1= 0,58.345.2250.25 =11255625N =11255,625kN

C - ty 6 strc khang oan do cét va cuong d6 chay do cit:

D 220 g5
Bac| 25
bt A N giog

o /Ek . \/2000006 926 58710

R~90>1 40 |[—

. fyw

=88,710 nén c6 cong thirc tinh C nhur sau:

C= =0,778

1,57 | Ek | 1,54 200000.6,696
fyw [

[ D T 2250 )2 345
tW

25
Stre khéng danh dinh:
V, =C.V, =0,778.11255,625 =8758,238kN
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Tinh V, 13 luc cét 16n nhat & khoang bién:

145KN
145KN
35KN

gq=9,3Kn/m

EENEEERYTEEN N NI ANEEEe|

%,_Srg_ 4,3m 49,4m
1 =

R R s ..

m=29m

1,0000
0,9259
0,8517

Hinh 3.34. Xép tdi trén duong anh huong V, dé tinh lyc cat v,

Vi = DCyypcw=16.943.1.25.29 = 614,184kN

VI = (DC,ype + DWypy )0 =(3,11.1,25 + 2,202.1,5).29 = 208,525kN

Vl',’ : xép xe tai thiét ké va tai trong lan 1én duong anh huéng V, nhu trén.

> Py; =35.0,8519 +145.(0,9259 +1) = 309,065kN
qo=9,3.29 = 269, 7kN
VI =0,6.1,75.(309,065.1,33 + 269, 70) = 714, 794kN
V, =Vi + VI VI = 614,184 + 208,525+ 714,794 =1537,503kN
V, =1537,503kN < V, = ¢, V, =1,0.8758,238 =8758,238kN

3.23.7. Kiém tra trong TTGH sir dung

Trong TTGH str dung cin kiém tra d¢ vong dai han theo t6 hop tai trong sir dung
11 va kiém tra d vong do hoat tai theo to hop tai trong st dung 1.

3.23.7.1. Kiém tra dp vong dai han

Trong TTGH str dung II cic hé s6 tai trong déu bang 1,0 trlr hé 6 tai trong cua
hoat tai y; =1,30

Kiém tra d6 vong dai han théng qua kiém tra ung sudt & canh trén (£, )va Gng

suét canh dudi (f,)cta dam thép.
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3.23.7.1.1. Tinh vmg sudt f, va f,
Do tinh tai giai doan I: '
i 58°
M! =16, 943.—8— =7124,532kNm

_7124,532.106
6872998.10*
i 7214,532.10°
' 6872998.10%

Do tinh tai giai doan II:

fl=

c

.1304,6 =-135,234MPa

.1015,4 =105,256MPa

2
M! =(3,11+2, 202).%: 2233,696kNm

(m__2233,690.10°
10178976.10*

C
e 2233,690.10°
Y 10178976.10*

1064,9 = -23,368MPa

1255,1=27,542MPa
Do hoat tai:
O trén da tinh:

Y Py, =4325,5kNm

qo=3910,65kNm

M" =0,6.1,3.(4325,5.1,33 +3910,65) = 7537,58 1kNm
g 7537,581.10°
13786711.10*

C
e 7537,581.10°
' 13786711.10*
Do co ngét: da tinh & phan trén
f5h = _24,389MPa

.760,4 = -41,573MPa

.1559,6 = 85,268MPa

fh = 6,96MPa
Téng cong: f, =—135,234—23,368 — 41,573~ 24,389 = -224,564MPa

f, =105,256 + 27,572 + 85,268 + 6,96 = 225,026 MPa
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3.23.7.1.2. Kiém tra d¢ vong dai han
Ban canh trén: :
f, =224,564MPa < 0,95R ,f,  =0,95.1,0.345=327,75MPa
Ban canh dudi
f, =225,06MPa < 0,95R , fy, =0,95.1,0.345 = 327,75MPa
Ghi cha: Dam 1a mit cét lién hop chiu mémen uén duong thoa man diéu kién:
tR = 22—0 =90 <150 nén khong can kiém tra diéu kién f, <f_,
3.23.7.2. Kiém tra d9 vong do hoat tii
Kiém tra d6 véng do hoat tai theo td hop tai trong sir dung 1, cac hé s6 ké ca hé s6
tai trong cua hoat tai déu b::?mg 1,0, riéeng hé s6 tai trong cua gradient nhiét do
Y16 = 0,50 vi khi xét do vong co6 hoat tai trén cau.

3.23.7.2.1. Tinh do vong do hoat tai
D6 vong do hoat tai khi chi c6 xe tai thiét ké, c6 so do dt tai nhu Hinh 3.35 .

35KN
145KN
145KN

r 24,7m |4,3mja,3m] 24.7m @3 |

Hinh 3.35. Xép xe tdi thiét ké dé tinh d¢ vong ¢ mat cdt C

| -
L _a | b ’(’%}

L Xi J

Hinh 3.36. So db tinh dé vong ¢ mat cdt E do P sinh ra

Str dung cong thirc do vong ¢ mat cét E c6 khoang cach dén g6i trai 13 x; do tai
trong tap trung P cach gbi trai 13 a, gbi phai 1a b sinh ra.

Pbx;
61EI]:(1+b)a_xi2:| khi 0<x;<a
¥r = 3
Pb | (x-a)l 3
61EI 1 +(b+l)axi_xi khi a <x, <1
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O day x, =-;— nén c6 cong thirc tinh d§ vong y, nhur sau:

Pb 12 SE=]

A5 o A N khi a>—

IZEIl:( )a 4] 2

YE, = 3

Pb | (1-2a) 2
+4(b+1)a-1 i

48EI{ b (L } S

Truong hop dac biét a=b=x; =% co

4 i

~ 48EI

Str dung cong thirc trén tinh dugc

+Po vong do 145kN dit cach C 14 4,3m: 20,706mm.

+ Do vong do 145kN dat & C: 21,376mm.

+ Do vong do 35kN dat cach C la 4,3m: 4,998mm.

Po vong & C ctia dim bién do xe tai thiét ké co xét xung kich sinh ra 1a:

0,6.1,33.(20,706 + 21,376 + 4,998) = 37,57mm

Ye

D6 vong do 25% xe tai thiét ké va tai trong lan:

4
37,57 0 5.9,3.58000

4 384.200000.13786711.10%
Lay d6 vong do hoat tai 1a 39,21 1mm.

=39,211mm

3.23.7.2.2. Kiém tra d¢ vong do hoat tdi

P6 vong gii han: [v]= ﬁ = igg% =173,25mm

P vong do hoat tai 39,211mm nho hon d vong giét han 73,25mm.

3.23.7.2.3. Kiém tra @6 vong do hoat tdi khi c6 xét dén nhiét do chénh léch va
co ngot

Kiém tra dd vong do hoat tai theo t6 hop tai trong st dung I, & t6 hop nay con
c6 co ng6t va chénh léch nhiét d6, thuong thi khong can xét dén do vong do co
ngo6t va nhiét do, ¢ day co xét dé biét thém cach tinh @6 vong do gradient nhiét do
va do co ngot.
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3.23.7.2.3.1. Tinh do6 vong do gradient nhiét do

Véi dim gian don chi cAn xét chénh léch nhigt 46 am (mét trén c6 nhiét do thap
hon) vi khi d6 chénh 1éch nhiét d6 méi 1am ting thém d6 vong do hoat tai.

Cin ot vao bidu dd chénh 16ch nhiét d9 trong tiéu chuan thiét ké v& duoc biéu d6
chénh léch nhiét @ nhu trén hinh 11. O déy t = 300mm, A = 300mm nén & diém C
dang 18 chénh léch nhiét do con la -0,33"% chénh léch nay qua nho nén bo va xem
nhur tai C chénh léch nhigt do bang 0.

Dién tich twong tmg voi bidu dd chénh 1éch nhiét do 4m chia thanh 4 phan trong
6 (4) 1a hai tam gidc ¢ hai bén vat (Hinh 3.37).

- ()iA, 1750190 _ 5 4595,924mm?
AT

)

yi =730,4+30+120+80+1—(2)9=1040,4mm
"“7_1 0
T __2#=—4

A
|200i |110

730.4 3012080100

xtd

Hinh 3.37. Bidu dd chénh 1éch nhiét d6 am va phén chia dién tich dé tinh hi¢u img TG

1750.80
- 2 A = -
o2) B 7.115

-]

=19676,739mm>

5 =730,4+30+120-+ 2 =920, 4mm

B JE
200

- (3) Ay= 400.120 — 6746,31 1mm?
TA05

3

T

a

y; 2 730,4+30+%=820,4mm
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()
200

= () AL 120'120=2023,893mm2
e

%

T3 =-l——=20,3°

y; z730,4+30+%.120=840,4mm

80
Bl st 250040
2 200

- (1) AT, =-7—(-1)=-6°; d, =100mm

3

;2_1750.100 =20,497.10° mm*
12.7,115
. 120

2 Q) AT, =—1-(==)=-0,4°; d, =86mm
) AT, (en 2

3

© 3BT 4= g4 446 e
12.7,115

120

- (3) ATy=—(=—)=-0,6°; d;=120
Chal == 3 =120mm

3
l;=m=8,095.106mm4
120571465
_ 120
24 AT, == (—)==0,6"; d, =120mm
(4) AT, (200) 4
3
11=M=1,619.106mm4
36.7,115
Theo cong thirc (3-163) co:
AT,

Myg = B0 X(T,i.y; A + —d__-r‘:)

1

Vi chénh léch nhiét dd am sinh ra ¢c6 moémen duong nén khi tinh bo dau (-) & T.

va AT;;.

M =20000.11,7.107°.(119187,51.10° +1330,865.10*) = 282,013.10° Nmm

=282,014kNm
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Tinh d6 vong & mat cat
gitra nhip C do gradien am:

Tai C dit P = 1 ta c6 bieu Lot
dd don vi M, (Hinh 3.38b). = = _____

Xem nhu chénh léch
nhiét d6 khong dbi theo L ankosn py_ UHRHELS o | o

chicu doc dam tlr d6 ta ¢0  pnp 3,38, Biéu dd M. va Mirg tinh dg véng tai C do TG
biéu d6 My (Hinh 3.38c¢):

MMy
i
E’tItd
14,5.10°.29.10°.282,013.10°
Y16 = =4,3mm

2.10°.13786711.10*

3.23.7.2.3.2. Tinh d¢ vong do co ngot
O trén da tinh duge My,=1375,387kNm nén twong ty nhu khi tinh véi chénh Iéch
nhiét d6 am co.
M. M, 14,5.10°.29.10%.1375,387.10°
Bl 2.10.10178976.10*

Xen: = =28,409mm

3.23.7.2.3.3. Kiém tra vong khi xét ca co ngét va chénh 1éch nhiét do
Trong t6 hop tai trong sir dung I hé s6 tai trong cua chénh 1éch nhiét do y,q = 0,50,
hé s tai trong do co ngét yg, = 1.0, tlr 46 c6 do vong tong cong:
¥, =39,211+0,5.4,3+1,0.28,409 = 69, 77mm
nho hon d§ vong gidi han [y] = 73,25mm
3.23.8. Kiém tra theo TTGH méi

Str dung TTGH méi 1 véi tudi tho vinh ciru dé kiém tra. TAi trong moi la mot xe
tai thiét ké véi khoang cach giira hai truc 145kN 1a 9m; T6 hop tai trong moi I co
LL, IM va CE nhung vi chu thing khong c6 luc ly tAm nén chi con LL va IM, trong
d6 khi xem xét moi IM = 15% nén hé s6 xung kich (1+IM) = 1,15. Hé sé tai trong y,
= 1,50 va hé s6 phan bd ngang 12 0,50 vi khéng con hé so 1an xe 1,20.

3.23.8.1. Kiém ra méi bin cdnh chju kéo
> Py, =35.12,35+145.(10 + 14,5) = 3984, 75kNm
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- Luc ca

Ung suét 16n nhat & canh kéo:

3984,75.10°
13786710.10*

Ung suit nho nhat 12 khi khong c6 hoat tai trén cau f=0.
25,919—0

£=0,5.1.15. .1559,6 = 25,919MPa

Bién d6 (g suat =12.959MPa

- Strc khang moi danh dinh (AF),:

Vi tb hop tai trong moi I va tudi tho vinh ciru
(AF),= (AF )y

(AF)qy - ngudng moi, lay theo bang, xem dim 12 chi tiét loai B c6 (AF)ry = 110MPa: _
Y(AF) = 1,50.12,959 = 19,439. 3238
y(AF) = 19,439 MPa < (AF),= 110 MPa. 3 trén ¢

' pny 3.23.8..
C
| V, = 8¢
z B O TN 7 Bung d
3.23.9.
Hinh 3.39. Xép tdi trén duong dnh hwong M. dé tinh bién d6 ting sudt moi - Kiém

3.23.8.2. Kiém tra mdi ban bung

3.23.8.2.1. Tinh luc cat trong ban bung

Luc ct (V,) gdm luc cét do tinh tai khong c6 hé s6 va hoat tai moi.
- Luc cét do tinh tai khong c6 hé s (V,,):

(16,943 +3,11+2, 202).58
2

— 645,395kN

Vui

u
- Luec cét do hoat tai moi (V,,): Bung «
- Kién
3" By; =35.0,7707 +145.(1+0,8448) = 294,47 1kN

v

u

5=0.5.0,15.1,5 29 471 =253,981kN
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- Lyc cat tong cong:
V, =V, +V,, =899,376kN

= =
=
o 5 <
3 = o
L 9m _4.3m 44.7m 1
I [ i
b=
=) o
S g N e
S ol o

Hinh 3.40. Xép xe tai thiét ké cua tdi trong moi dé tinh lyc cat Va2
3.23.8.2.2. Tinh sirc khdng on dinh khi cdt cia bung dam (V)
O trén da tinh dugc:
c=0,778; V, = 11255.625 kN va V,; = 0,778.11255,625 = 8758,238kN

3.23.8.2.3. Kiém tra moi bung dam
V.= 899,376 kN <V, = 8758,238kN
Bung dam dam béo diéu kién on dinh.

3.23.9. Kiém tra kha niing thi cong

3.23.9.1. Kiém tra diéu kign dic chic ciia bung dam va cinh dim
- Kiém tra bung dam:

2D, 2.0110,586 _ o0 00

e 25
5,7t =5,7,/200000 =137,24
£ 345
2D _ 38,847« 5,7 | =137,24
tw fyc

Bung dém la dac chic.

- Kiém tra canh dam:

Do 80056 667
e o230
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f,. = lay gia tri nho hon ciia 0,7f,. = 0,7.345 = 241,50MPa va f,,, = 345MPa 3.23.9.3.
nhung khong nhé hon 0,5f,, = 172,5MPa. Vay f,, = 241,50MPa. TTGHCD I
0,56 / 0,56 /200000 16,116 Trongies
Tbc d6 gi
G R 66T 0,56, = 16,116 Carea
2t fyr Tiéu chu
Canh dim 13 dic chic. trong S
3 - 5 T > Vay vg =
3.23.9.2. Kiém tra on dinh ciia ban bung khi lap dat mot dam Chu & kh
fl:u < ¢t ‘Fcrw
- Khi ché tao dim hodc khi lé.p mot dam 1én géi chua lién két véi dam bén canh Ap luc g
bing lién két ngang (trir trudng hop lao 1dp 2 dim ddng thoi) tinh tai chi c6 trong '
lugng ban than ddm va sudn ting cuong ngang 7,459kN/m.
" 2
M=L223298 1 o5 2000, 637KNm ,
: ’ 8 Hé so ch:
Ung suat do tinh tai ban than:
-3920,637.10°
+ Mép trénf, = ’ .1304,6 =—74,42MPa ; -
5 6872998.10° Lay i

3920.637.10° momen uon
6872998.10

Ferw - Strc khang 6n dinh danh dinh khi uén ban byng:

0,9.Ek Momen ¢
Fcrw = 5
D
( tW J
' Chu y &
k=—2 e 2 ~=36,941 M
D, 1110,586 ..
D 2250 2 '
V=vgS momen uo;
0,9.2.10°.36,941 momen xo:

2

2250 : ,
i U =
(= og sud
If.|=72,42MPa <F,,, =820,90MPa
f, =57,922MPa <F,,,, =820,90MPa
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3.23.9.3. Kiém tra bin cinh nén khi ché tgo va lip dat mét dim trong
TTGHCP IIT
Trong truong hop niy phai xét dén tai trong gi6 ngang khi thi cong.
Téc @6 gi6 thiet ké v =vyS.
Cau & ving gi6 11, tra bang c¢6 vy = 45m/s.
Tiéu chuan thiét ké cho phép trong qua trinh 1&p rap chi 1y vy = 85% gi4 tri cho
trong bang. .
Vay v = 0,85.45 = 38,25m/s
Cau & khu vue ving nii ¢6 cay ldy S = 1,06, tir d6 c6 toc do gi6 dé tinh toan
v =38,25.1,06 = 40,545m/s.
Ap luc gi6 trén 1 mét dai dam:
P, =0,0006.v>A,C, >1,8A, (kN)
A, =2,320.1=2,320m>
Hé s6 chdn gi6 Cy=1,0:
P, =0,0006.40,545%.2,320.1,0 = 2,288kN/m
Lay hé s6 tai trong clia gi6 ngang trong TTGH cudng d6 III 1a yyws = 1,40 co
moémen uémg ngang:

~2,288.58000°

M, =

1,40 =1346,946.10° Nmm = 1346,946kNm

Momen quén tinh ctia mat cat dam thép ddi véi truc trung tim y:
30.400° 2250.25° 40.600°
= + %
12 [2
Chi y ring, P, = 2,288 kN/m dt & giita chidu cao dim, tirc 1a canh ddy dim

% =1160mm va nam trén trong tAm mat cit 1160—1015,4 =144, 6mm, khi tinh

I =882,93.10° mm*

momen udén ngang (M,,) da chuyén 2,288kN/m vé trong tam va thém vio mot
moémen xoin 2,288.144,6=330,84Nmm nhung vi mémen nay nho hon rit nhiéu so
v&i momen ubn ngang nén bo qua trong tinh toan.

Ung suit bét 1oi do uén ngang & cénh trén:

6
=+1346,946.10

T
; 882.93.10°

.200 = +£305,108MPa

c
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Ung suét bat loi do udn ngang & canh dudi :

| 1346.946. 10°

fy =+ —————— 300 =+457,662MPa -
882,93.10 Két qua ki
Cong thirc kiém tra: va’{ﬁn d]',nh ki
chong dé tras
1
o 43 tie = Ri-Fre 3.23.9.5. ]
Trong d6 R, : hé s6 lai,R,, =1,0; - Khi 6 x
; A SRR O T ; 0 d A % giai doan I, t2
F,.: strc khang uon cua ban canh nén, & day 1a ban canh trén. Gin el
3 - ld Su «
Ban kinh quan tinh c6 hiéu cho 6n dinh xo0dn ngang; trong vén k
1,25kN/m tri
f = Ot 449 =113,729mm 2
1 D, 12 1+ 1 1110, 586) - Momen
kel tig bfotfc) 37400x 30
[ F I200000 | \
-f— =1137,729. =3272,862mm =3,273m - Ung sué
Il =, ff— —3,14.3272,862 =10276,786mm =10,277m
yr
O day chiéu dai khong ding 1a Ly=3,625m, do do tacé Lp <Ly, <L, nén ta co:
B - Pidu kié
F.=C,|1-(1- by BYilR oRis Ef SRy Rl
e "[ i Rt )(L LP)} R 3.23.9.6.
) TTGHCP I
R, =1,0 ;R, =1,0 ;C, =1,0; f, =241,50MPa;f,, =345MPa nén:
, - Dién tic
F =|1-(1- 2‘41’5).( b kel ) |.345=339,798MPa <R, R, f,,=345MPa
345 “"10,277-3,273
Céanh nén co :
1 1 - Xem nl
fi, + E.f,c =[-72,42|+ 5'305’108 =174,123MPa < E,, =339,798MPa . ngang & can

3.23.9.4. Kibm tra ban cdnh kéo khi ché tgo ,lip dgt mét dam trong trang th
TTGHCD III
Strc khang udn cia canh kéo: F, =R, f,, =1,0.345=345MPa
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1 1
fi + E'f“ =57,922 + 5.457, 662=210,476MPa <F,,

Két qua kiém tra cho thay khi ché tao va ldp dat mot dAm cAc didu kién cuong do
va 6n dinh vin ddm bao, tuy nhién khi ché tao hodc ldp dit mot dAm van phai neo
chong dé tranh dam bj 14t do mat 6n dinh vi tri.

3.23.9.5. Kiém tra 6n dinh ciia ban bung khi do bé tong bin

- Khi d6 xong bé tong ban nhung bé tong chua déng cing, tai trong gdm c6 tinh tai
giai doan I, tai trong van khuén va tai trong thi cong (cac thiét bi d6 va dim bé tong).

- Gia sir canh trén khong c6 giang ngang tam con canh dwdi gidng lién tuc. Taj
trong van khuon 3kN/m, tai trong khi thi cong la 0,6kN/m, hé sO tai trong la
1,25kN/m trir hé s tai trong ctia tai trong thi cong la 1,50.

- Momen u6n do céc tai trong sinh ra & mat cét giira nhip:

2
‘M =[(16,943+3).1,25+ 0,6.150].%= 10860,989kNm
- Ung suat & mép trén va mép dudi dam;
~ 10860,989.10°

f, = 7—-1304,6 =-206,158MPa
6872998.10

~ 10860,989.10°
6872998.10*
- Diéu kién 6n dinh: f,, < ¢;.F,,, =1,0.820,90 = 820,90MPa .

b .1015,4 =160,458MPa

3.23.9.6. Kiém tra bin cdnh chiu nén & théi diém dé bé tong bdn theo
TTGHCD 111

- Dién tich himg gi6 trén Im chiéu dai dam:
A, =(2,320+0,12+0,18).1 =2,620m>
P, =0,0006.40,545%.2,62.1,0 = 2,584 kN/m

- Xem nhu tai trong gié ngang truyén déu cho 4 dim nho lién ngang va giang
ngang ¢ canh keéo:

_2,584.58000%.1,4
o 4.8

F 380,3.10°
~882,93.10°

M =380,3.10° Nmm = 380,30kNm

= .200 = +86,145MPa

le
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6
f =210 300 - +129,218MPa

" 882.93.10°

- Ung suét téng cong trong canh nén:
\fc|+%.flc =206,158 +%.86,l45 =234,873MPa , nh6 hon sirc khang

F,.=339,789MPa

3.23.9.7. Kiém tra bén cdnh chiu kéo ¢ thoi diém do bé tong ban mat cdu theo
TTGHCP III

i +%.flt =160,458 +%.129,218 —203,531MPa, nhé hon strc khang
| =345MPa

3.23.9.8. Kiém tra cdt bin bung
Khi thi cong 16p phtt mit cau, tai trong:
DC, =16,943kN/m; DC, =3,11kN/m; DW =2,202kN/m va tai trong thi cong
0,6kN/m.C thoi diém nay vin xem DW 14 tdi trong ngén han.
V, =[(16,943 +3,11+2,202).1,25 +0,6.1,5] % = 832,844kN

V., =8758,238kN
V, =832,844kN < .V, =1,0.8758,238 =8758,238kN

3.23.10. Tinh toAn moi ndi

Dam chii ¢6 2 mbi ndi cach cac dau dam 19,30m, tie 1a cach hai gdi hai dau 19m.
Ca méi'né'i bung dim va canh dam déu & cing mit cit.

Mbi ndi bung dim gdm hai tim ndi 2130x780x18(mm), bulong ¢ 22mm, 15 tiéu
chudn 24mm. Tao 13 bing cach khoan rdi doa. B& mit tiép xic loai A. Mdi bén ¢
45 buldng phan thanh 3 cot, mdi cot 15 dinh, Khoang céach cac dinh theo hai phuong
déu 1a 145mm, khoang cach tir dinh dén mép 50mm, khoang cach tir dinh dén mat
cit n6i 50mm.

Mbi ndi canh trén gdm 3 tdm ndi, tdm ndi trén c6 kich thude 950x400x18(mm),
hai tm néi dudi gibng nhau va c6 kich thude 950x175x18(mm). Trén mdi tim dudi
theo chiéu ngang c6 2 buldng, khoang céch tim bulong 75mm, khoang céch dén mép
50mm; moi bén c6 24buldng (6 hang).
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Mbi nbi cach dudi gdbm 3 thm ndi, tim ndi duéi c6 kich thude 950x600x24(mm),
hai tAm nbi trén giéng nhau va co kich thudc 950x250x24(mm), trén mbi tim trén
theo chidu ngang c6 3 buléng, khoang cich tim cac bulong 75mm, khoing cach dén
mép 50mm. Mdi bén c6 36 buldng (6 hang).

r ” I{ ) J - - U’r A’- A’l
3.23.10.1. Tinh mé men uon va luc cat & mdt cat moi noi

3.2310.1.1. Tinh mémen uén
Do tinh tai giai doan I:

35KN
145KN
145KN

q=9,3kN/m

T T A T
b s

44.7mp 20 SAm48m 34.7m 7
£
2 g S
of K| 8
Sl =
\____,-—-

Hinh 3.41. Xép tdi dé tinh mémen udn 6 mdt cat noi
- TTGH cudng do: |
M, =16,943.1,25.370,5 = 7846,727kNm
-TTGH str dung:
M. =16,943.370,5 = 6277,382kNm

Do tinh tai giai doan II:
- TTGH cuong do:

M =(3,11.1,25+2,202.1,5).370,50 = 2664, 680kNm
- TTGH str dung: |
MY = (3,11+2,202).370,50 = 1968,096kNm

Do HL (Hinh 15):
> P.y; =35.9,8845+145(12,4459 +11,3642) = 3846,707kNm

qw =9,3.370,5 = 3445, 65kNm
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-TTGH C]I(\)'ﬂg dﬁ + TTGH si
M =0,6.1, 75(3846.707.1,33 + 3445, 65) =8989,859kNm 2 4
o TTGH st dung II. -Do hoat t
M" =0,60.1,30(3846,707.1,33 + 3445,65) = 6678,181kNm
Tong cong:
- TTGH cuong do + TTGH ¢
M, =7846,727 + 2664,680 +8989,859 = 19500,666kNm
- TTGH str dung II +TTIGH's
M, =6277,382+1968,096 + 6678,181 = 14923,659kNm
7 A -
3.23.10.1.2. Tinh lyc cdt - Tong ci
P Sl + TTGH ¢
Mo, &
wn uwn
N 8
+TTGH s
: | =9,3kN/m
Y | 19 L | \
b A3 3.23.10.2.
| 19m |4,3m |4,3m | 30,4m o
: VISCT R TN : 3.23.10.2.
& ;
M~ A
P T O e
= ain
© | 8 3 0*=13,1121m YR ok,
BNCG & o =-3,1121m fam norbas
o
i 3.23.10.2
Hinh 3.42. Xép tdi dé tinh lyc cdt 6 mat cdt moi noi O.phan tr
- Do tinh tai giai doan I: khang cat d:
strc khang d:
V! =16,943.(13,1121.1,25-3,1121.0,9) = 230,242kN -
: i e
Vd =16,943.(13,1121-3,1121) =169, 43kN bty +0
ja kh
- Do tinh tai giai doan II: CHB 0T
TTGH cuong do:
vl =311.13,1121.1,25-3,1121.0,9) + 2,202(13,1121.1,50 —-3,1121.0,65)
=81,117kN
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+ TTGH str dung:
VSH =(3,11+2,202).(13,1121—-3,1121) =53,120kN
- Do hoat tai (Hinh 3.43):
ZPiyi =145.(0,6724 + 0,5983) + 35.0,5241 = 202,595kN
qw=9,3.13,1121=121,943kN
+ TTGH cuong do:
V! =0,60.1,75(202,595.1,33 +121,943) = 410,964kN
+ TTGH st dung I1:
V! =0,60.1,30.(202,595.1,33 +121,943) = 305, 288kN
- Téng cong:
+ TTGH cuong do:
; V, =230,242 + 81,117+ 410,964 =722,323kN
+ TTGH st dung II:
V, =169,43 + 53,12 + 305,288 = 527,838kN .

3.23.10.2. Kiém tra moi néi bung dam

3.23.10.2.1. Kiém tra tém noi

Kiém tra tim ndi theo TTGH cudng d6, theo TTGH nay luc cét thiét ké nho nhat
(Vi) phai nhé hon hodc bang stic khang pha hoai cit khuon va sirc khang cit cua
tdm nbi ban bung.

3.23.10.2.1.1. Tinh lyc cat thiét ké nho nhat V,,,

O phan trén di x4c dinh bung dim 13 ban bung duoc ting cudng va da tinh st
khang cdt danh dinh cua ban bién, vi mdi néi cach dau dam 19,30m nén phai tinh
strc khang danh dinh ctia khoang phia trong dé tir d6 suy ra lyc cat thiét ké nho nhat.

Dleaiiinisishin vid 2023
bite +baty  400.30+600.40
cua khoang phia trong la:

=1,5625>1,25 nén cong thic tinh strc khang cét

v S B O
3 \/1+(d—°)2+d—°
, B P )

199

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Pico: ¢=0,778
V, =11255,625kN

0,87.(1—0,778)
\/“ (3625)2 | 3625
2250 2250

V, =11255,625.| 0,778 + =9376,693kN

V., =722,323kN < 0,5¢,V, =0,5.1,0.9376,693 = 4688,347kN
nén lay luc cat thiét ké nho nhat 1a V,, =1,5V, =1,5.722,323 =1083,485kN

3.23.10.2.1.2. Tinh sirc khang phé hoai cit khudn cia tim néi
R, = 0pR,(0,58F, A, + Upef A ) < 4R, (0,58, A, + Uy f Ay,

¢y - hé 50 strc khang cat khudn; dps =0,8;

R; - h¢ s6 chiét giam gia cong 16, & diy tao 16 bang khoan sau d6 doa nén Ry=150
f, =345Mpa; f, =450MPa;

A, - dién tich nguyén doc theo mt cét chiu g suat cét cta tAm ndi:

A,y =2130x18 =38340mm’

A, - dién tich thyc chiu cét, A, =38340-15.24.18 =31860mm*;
Ajo - dién tich nguyén doc theo mat cét chiu g suat kéo, & ddy ban bung con

; 2k s 4
chiu momen udn duong nén phia dudi tam noi chiu kéo, AIg = 3—8;-—9 =19170mm? 5

A, - dién tich thyc doc theo dién tich chiu kéo A, = 2? =15930mm”;

R, =0,80.1,0(0,58.450.31860 + 0,50.450.15930) =9519768N = 9519, 768kN .
Trong d6 Uy — hé s6 chiét giam strc khang cat khuon, & day (mg sudt kéo khong
déu nén ¢6 Uy,=0,50.

Vi: ¢pR,(0,58f A, + U Ay,) =0,8.1,0.(0,58.345.38340 + 0,50.450.1 5930)

=9004867N =9004,867kN nh6 hon R,=9519,768kN nén lay R,=9004,867kN

3.23.10.2.1.3. Tinh strc khang cat ctia tAm n6i ban bung

Stre khang cét clia tm ndi ban bung 1a gi4 tri nho hon ctia cét chay va cit nirt gy
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+ Tinh stc khang cit chay:
R, =¢,0,58f, A, =1,0.0,58.345.38340 = 7671834N = 7671,834kN
+ Tinh suc khang chay nirt gay:
R, =0,,0,58R f, A, =0,80.0,58.1,0.503.31862 = 6852362N = 6852368kN
Lay R, =6852,368kN .
Kiém tra: Luc cét thiét ké nho nhit V., =1023,485 kN nho hon gi4 tri nho hon
ctia stic khang cét khu6n 9004,867kN va strc khéng cat clia tim ndi 6852,368kN.

3.23.10.2.2. Kiém tra bu long lién két
Kiém tra buléng lién két theo TTGH st dung II, voi diéu kién: Vet RY
Stre khang trugt danh dinh cua mét buldng:
R =KiKN.P,
N, - s0 lugng mat ma sat cho mot bulong, N=2;
P, - lyc kéo nho nhat yéu cau P, = 176kN;
Ky - hé s6 kich thude 13, 16 tiéu chuan K, = 1,0;
K, - hé s6 diéu kién bé mat, mat loai A: K, =0,33:
R, =10.0,33.2.176 =116,16kN
Strc khang trugt danh dinh cua bulong ¢ mét bén:

R, =116,16.45=5227,21kN
V, =527,383kN <R | =5227,20kN
3.23.10.3. Kiém tra méi néi cinh dim

MOoi noi canh trén dam va moi noi canh dudi dam khac nhau nén phai kiém tra
. S o " ST S S % s i i R
cho tirng moi noi, & moi moi noi phai kiém tra tam noi va kiém tra bulong lién ket.

3.23.10.3.1. Kiém tra moéi noi canh nén

3.23.10.3.1.1. Kiém tra tm ndi
- T4m ndi canh trén chiu nén cé:
Dién tich nguyén cta canh: A, =400.30=12000mm?;

Dién tich thyc ctia canh: A =12000—4.24.30 =9120mm?;
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¢CZH€_.‘S(:)

Dién tich nguyén cia cic thm ndi: A, =400.18+2.175.18= 13500mm”;

YT : P,: Suc ki
Dién tich thyc cia céc thm ndi: A, =13500-8.24. 18 =10044mm”. 5 PrN
T e
f o
_ Ung subt thibt ké: F,; ==—" > >0,7500:£R, - P. =¢.P,
| s n ’ ‘ ‘A - 4 ‘ Wil iF e s A ‘ [ s A A 3 - = Kiém i1
A.: Dién tich c6 hicu cua ban canh, voi canh nén dién tich co hiéu lay bang
tich nguyeén. P =419
2
A0=Ag=12000mm 3.23.10.
Rhs1,0;¢le,0;fﬁ=345MPa;a:l,O. Kiém tre
suat do to |
(A fye) . . | ey canh & hai
R,= Ve YIS 10 Vitichcua A, voi ofy & hai bén ctia moi noi canh tr
(G'Agf}‘f )ss - Lue i
nhu nhau. “Chl g
fp: Gng suAt udn 16n nhét do tai trong cua TTGH cuong do tai diém gilra chiéu Ung sus
+ Do fir

day ctia ban canh chiu nén.

£o=f 4+ £+
I 6
g M u_ 784612710 19896 -147,230MPa + Dot
L 6872998.10
1l 6
i M __2664,080.10 1,65 63~ 33,134 MPa
7 10178976.10
h 6
o M 8980 155518=-80,542MPa TR

S0t TanseriTot
£, = 147,230 33,134 ~80,542 =~260,906 MPa

‘ f ’ ‘ 260,906 4 \
| <L | +adefyr |Rg FIL_.+1’0'1’0‘3 1
h 2 . - —
R 0 302,953 + Luc

16n hon 0,75af R, = 0,75.1,0.345.1,0= 258,75MPa

.+ Ton

Vay F,; =302,953MPa.
- Strc khang nén cua tAm ndi & ban canh chiu nén:

PT = ¢CPD.

Mot b
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¢, : He s6 strc khéng nén, ¢, =0,90;
P,: Strc khang nén danh dinh:

P =1 A, =345.13500= 4657500N =4657,50kN .

P.: Strc khang nén tinh toan:

P.=¢.P, =0,9.4657,5=4191,75kN

- Kiém tra:

P =4191,75kN>f ;A =302,953.12000 =3635436 N =3635,436kN

3.23.10.3.1.2. Kiém tra bu long lién két & mdi ndi canh trén ,

Kiém tra theo t6 hop tai trong sit dung II, khi d6 luc thiét ké toi thiéu bang tmg
suat do to hop tai trong str dung II nhan vai gia tri nho hon cua dién tich nguyén ban
canh & hai bén mdi ndi phai nhé hon sirc khang trugt.

- Luc thiét ké téi thiéu bing (ng suét & giita chiéu cao cdnh nén nhan véi dién
tich nguyén cua canh nén:

Ung suit f;:

+ Do tinh tai giai doan I:

6
g1 9277.382.10 159 6 117, 784MPa
6872998.10

+ Do tinh tai giai doan II:

6
o 1968,096.104 1265,63.% 224, 47IMP4
10178976.10

~ 6678,181.10°

13786711.10*
+ Tong cong: f, =—117,784—24,471—59,831=-202,086

pd 5, 200,986 oo 086NPa
R, 1,0

+ Luc thiét ké t6i thiéu:

F., =202,086.12000 = 2425032 N = 2425,032kN

+ Do hoat tai: £ = 1235,18 = —59,831MPa

- Strc khang trugt cua:
Mot bulong: R = KK NF

R, =1,0.0,33.2.176 =116,16kN
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+ 24 buldng & mot bén moi ndi:
R, =116,16.24 =2787,84kN

O day

+ Kiém tra:
Luc thiét k& t6i thiéu F., =2425,032kNnhé hon sttc khang trugt cua buldng
R, =2787,84kN.

3.23.10.3.2. Kiém tra moi noi cia cénh kéo

3.23.10.3.2.1. Kiém tra tim ndi canh kéo

- M&i nbi canh kéo c6:

Dién tich nguyén caa canh; 600.40 = 24000mm®;

Dién tich thuc ciia canh: 24000 — 6.24.40 = 18240mm”;

Dién tich nguyén cua tAm ndi: 600.24 +2.250.24 = 26400 mm> :
Dién tich thuc tm néi: 26400 —12.24.24 = 19488 mm® .

- Tinh tmg sudt thiét ké (f,5) va luc thiét ke (F,)

¢ Luc tt
[ch— a6 aq;ffyf} B
fo =0 >0,75adf,;R
t 2 il - Tink
Fci‘ = fcfl ‘Ac

A.: Dién tich c6 hiéu cua ban canh, véi canh kéo:

o, f 7

yn >
. - Kiér
b, : Hé 80 strc khang nut gay, ¢, =0,80; -

b, : Hé s6 strc khang chay, ¢, =0,95;

3.23.]
f =450MPa; f, =345MPa
0,8.450 . ey
o = ———"— 18240 = 20034,78 1mm’ <A, = 24000 mm” Ung :
0,95.345
R,: Hé s6 diéu chinh sirc khang ciia ban canh:
oA, f
R —_—-[ C yf]LS <1

B [aAgfyf]SS
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O day R, =1,0 vi dién tich mét cat & 2 bén moi noi nhur nhau:
1 1 h .
fc T fcf s fcf uy fcf

1 6
gl =M o TR TTI0 o954 113,642 MPa
Iy 6872998.10

e MU 2664,080.10°
CE TR G

1 e 1o 01937 =26,679MPa
td 5

h 6
oM oy 598910 049 8268 455MPa
Y, " - 1878671110

f.o =113,642+ 26,679 + 68,455 = 208,776 MPa
[208, 776

2

B

+1,0.1,0.345].1,0
efl =

: =276,888MPa >0,75¢.f 4R,
=0,75.1,0.345.1,0 = 258,75MPa

Luc thiét ké:

E; =f.A, =276,888.20034,781=5547390N = 5547,39kN
- Tinh strc khang kéo cua tAm ndi:

£ A, =1,0.345.26400.107> =9108kN
P, = min{d)y -

o, £, A, U=0,8450.19488.10" =7015,68 kN
P. =7015,68 kN

- Kiém tra: |
P. =7015,68>F,; =5547,39kN.

3.23.10.3.2.2. Kiém tra bulong lién két & mdi ndi canh kéo
Tinh lyc thiét ké tdi thiéu:
Ung sudt thiét ké trong TTGH sir dung IT:

6
g1 - 2718219 g95 4 90,914MpPa
6872998.10

6
g - DO8.096.19 1419 37-19,709MPa
10178976.10
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g 6678,181.10°

= : .1049,82 = 50,852 MPa tron
* T 13786711.10° — 3
f, =90,914+19,709 + 50,852 =161,475MPa ~
f
fi=rt= Ll =161,475MPa
Ry 1,0 Luc ¢
Luc thiét ké toi thiéu:
F¢ =1,.A, =16], 475.24000 = 3875400 N =3875,40kN
Bia
- Stre khang trugt: s
Cuia mot bulong ¢ 22:
R, =K, K¢.Ng.Pr=1,0.0,33.2.176 =116,16kN e
g - Ti
Mbi bén moi nbi c6 36 buldng, sirc khang trugt ciia moi noi:
R} =36.116,16 =4181,46(kN)
- Kiém tra; Q=1
Luc thiét ké F, = 387540 kN nho hon sic khing trugt cua bulong
Ry, = 4181,46kN. (05—
z R\ =
.S 3 Vor =
: 9m i"'?ﬁ? 44,7m - Buéc
o CIR -2
1 ; - = - Lp: f
Hinh 3.43. Xep xe tai thiét ké ciia tai trong moi dé tinh lyc cat V4 o
3.23.11. Tinh toan neo - Tinl
Cau str dung neo dinh, dudng kinh than dinh 40mm, dudng kinh mil dinh 100mm. Vi ca
Chiéu cao dinh 150mm, trong d6 chidu cao than neo dinh 12 130mm, chiéu cao mil
dinh 20mm. Neo dugc ché tao tir thép thanh kéo ngudi voi gidi han chay 345MPa, 15—

gi6i han kéo 445MPa.
- Tinh sitc khang mai cua neo (Z,).

Luu lugng xe tai binh quan trén ngay dém (ADTT)g;, =1000 xe 16n hon 960 xe:
Z_ = 38.d%=38.20% =15200
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- Tinh bién d luc cit do méi. Tinh theo t6 hop tai trong mai 1, khi d6 c6 hé $0 tai

trongy; =1,50 hé s6 xung kich (1+IM) = 1,15.
- Vi tai trong moi trén duong anh hudng V, nhu trén Hinh 3.43.
z‘pe.y'c =35.0,7707 + 145.(1+ 0,8448) =294,471kN
Luc cat 1én nhét;
Vama=0,5.1,50.1,15.294,471=253,98 1kN
Vauin=0
Bién do hrc cét théang dimg;

Nruan Sym.
Vi o Amax2 S 06 99N

- Tinh lyc cét ngang moi cho mdi don vi chiéu dai, vi cdu thang F,,, = 0nén:

-‘ V,;.Q
VSr = Vfat = —Id"—
td

Q = Mémen tinh clia phan bé tong d6i véi truc x4 .

Q = 443,73x10%x970,4 + 67,46.10*.820,4 + 20,24.840,4 = 50197906
=50197,903.10° mm®

~ 126,99.10° -50197,906.10°

g 13786711.10*
Buéc neo chdng cét theo didu kién moi:
_nZ, _2.15200
V., 46,238

r

= 46,238 N/mm.

ST

=657,468mm.,

- Lp: mit cit c6 mdémen dwong 1én nhit & gifra nhip nén chiéu dai L, =29m.

- L,: khéng xét do cau thing.
- Tinh t6ng lyc cit danh dinh (P):
Vi cau thang nén P=P,

. |0,85f.A,
P]J = min
£, (Dt +bgts +bgte )

0,85.30.(175.180+400.120 +120.120) = 9623700N
=mi =9623700N

i 345.(2250.25+600.40+ 400.30) = 31826250N
P,=9623700 N =9623,70kN.
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- Strc khang cat ctia mot neo dinh:
Qn 5 0’ SAsc f(‘ZEC = Ascfu

120>

A,.: Dién tich mit ct than dinh A = =314mm”;

E.: mddun dan hoi cia bé tong E, =28109MPa.
Q, =0,5.314.430.28109 =144172,68N > A, f, =314.415=130310N

Lay Q,= 130310 N = 130,31kN.
Strc khang cét tinh toan ctia neo dinh:
Q, =®,.Q, =0,85.130,31=110,764kN

- S6 lugng neo tir gbi vao giita nhip theo diéu kién cuong do:

P 9623.70

n=——+= =86,88
Q, 110.764

LAy n = 102 dinh, bd tri thanh 51 hang, hang thit nhat cdch dau dam 100mm,
hang cudi cing ding mit cat gitra nhip, tr d6 c6 cac khoang cach hang dinh la:

P =%¥QQ =584mm, nho hon budc dinh theo diéu kién moi 657,468mm va

nho hon khoang cach t6i da quy dinh 600mm.
Trén mbi ddm c6 102+100=202 neo dinh.

208

CuuDuongThanCong.com https://fb.com/tailieudientucntt

4.1. KHA]

Trude
khép ¢ ha
chiu luce ¢
tinh toan
chiu udn.

Kha na
gio thue t
dep, dam |

Tuy va
cau thép 1
do chi phi

Chu gi
rat phire t
Iy hon, ca
chiéu dai
gian hay ¢
4.2. PHA!

C6 nhi
loai thong
gian gian

4.2.1.(
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(Hinh 4.1
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Chwong 4

CAUTAO KET CAU NHIP CAU GIAN THEP
TREN PUONG O TO

4.1. KHAI NIEM, UU NHUQC PIEM VA PHAM VI AP DUNG

Trude day nguoi ta quan niém gian la hé thanh lién két véi nhau chi bang
khép & hai ddu nén khi dua tai trong ban than thanh vé nut thi cac thanh gian chi
chiu lyc doc truc (kéo, nén). Ngay nay do cong cu tinh toén di tién bo nhiéu, khi
tinh toan c6 thé xét nat cing. Do d6, cac thanh gian vira chiu lyc doc truc, vira
chiu uén.

Kha nang chiu lye ngang ciia ciu gian t6t hon so v6i cau ddm do dién tich chin
gi6 thyc té nho hcm, khoang cach tim hai gian chii 16n. Cau gian ¢6 thé c6 hinh dang
dep, dam bao yéu cau m§y quan.

Tuy viy cau gian c6 nhuoc diém 1a cdu tao phire tap. Cau gian thep noi riéng va
cau thép noi chung chiu anh hudng Ion cua khi hau, méi trudmg nén rat d& bi gi do
do chi phi cho cong tac duy tu bao dudng va sira chita ton kém.

Cau gian thich hop cho cau nhip 16 vi khi d6 dung ciu dim thi méi néi dim chi
rat phirc tap Vi nhitng cau ¢6 chiéu dai nhip nhé hon 40-50m thuong cau dam hop
Iy hon, cau c6 chiéu dai nhip 16n hon 80m thuong thi gian hcrp Iy hon, nhitng céau c6
chiéu dai nhip tir 50 dén 80m thi phai so sanh k¥ vé kinh t& va k¥ thuat dé xac dinh
gian hay dam, phwong 4n nao hop 1y hon.

4.2. PHAN LOAI CAU GIAN THEP

C6 nhiéu cach phén loai cau gian thép tuy nhién ¢ day chi trinh bay cach phan
loai théng dung nhét 13 theo so d tinh hoc, theo d6 cau gian thép cé cac so dd: ciu
gian gian don; cau gian hing va cau gian lién tuc.

4.2.1. Cau gian gidn don

Cau gian gian don thuong c6 cic so do: gian chi c6 hai dudng bién song song
(Hinh 4.11a dén Hinh 4.11k), gian chu c6 mot duong bién hinh da giac (Hinh 4.111,m)
va gian chi c6 mot duong bién hinh parabon (Hinh 4.11n,0).
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