Phan Il
Vi DU TiNH TOAN

Chuong V

CAU DAM THEP LIEN HQP
vOI BAN BE TONG COT THEP

5.1. SO LIEU PAU VAO

Chiéu dai nhip (L,): 24,6m
Chiéu dai nhip tinh toan (L): 24,0m
Khd ciu (K): 10,5m
Tai trong: HL93

Sé lwong dam chii (Ny): 6
Khoang céch gitra cac dam chu (S): 1,9m
5.1.1. Vit liéu

5.1.1.1. Thép

Cutng do chay (F,): 250 MPa
Cuong do chiu kéo (F): 400 MPa
Mo dun dan hdi cua thép thuong (E;): 200000 MPa
Thép dudng han la thép co ban A36/M270 clp 250.

5.1.1.2. Bé tong
Bé tong st dung cho ban mat cAu 14 bé tong co f.' = 30 MPa.

5.1.2. Mit cit ngang
Xem hinh 5.1.
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380, _ 10500 1380, 3
I B e Chiéu d
I~
: / ~Chon 1,
77777, A7 77777777 7777 7777777,
' 5.2.2. K
Tinh ca
0 1 2 % 1 0
|_8s0 | 1900 ] 1900 , | 1900 | 1900 | 1900 | 880 |
Hinh 5.1. Bo tri chung va mdt cdt ngang cdu trong do:
!l‘(‘
5.2. CHON TIET DIEN
5.2.1. Chon tiét dién chung 1,
5.2.1.1. Chiéu cao dam chii
Theo khuyén nghi ctia AASHTO cho dam I'¢ diéu 2.5.2.6.3 vé chiéu cao dim t6i Suy ra:
thidu 13 0,04L déi véi dAm gidn don va 0,032L déi véi dédm lién tuc, do d6 chiéu ca
t6i thidu ctia dim thép lién hop duge xac dinh 1a: Giéi han
h=0,04L — h=0,04x 24000 = 960 (mm) y
5.3. TINH

Chon chiéu cao dam d = //00 (mm)

Chiéu day ctia ban mit ciu ldy khong nén nhé hon 190em (c6 cong thém 15¢
16p chdéng hao mon) dé dam bao cho dim thép du kha ning chiu luc. Pdng thé
chidu day ctia ban bé téng dugc xéac dinh theo AASHTO:

hyin = (8 +3000) /30 = (1900 + 3000) / 30 = 163,33 (mm)

5.3.1. X8
Chiéu ror
9.3.1.1. £
Chiéu ron
Chon chidu day cua ban mat cau ¢, = 200 (mm).

5.2.1.2. Tinh cdn xirng cia mdt cit ngang (A6.10.2.2)

Cﬁiéu cao sudm dam: D = 0,95d = 0,95 x 1100 = 1045 (mm), chon D = /050 (mm
Lo Vay chiéu
Tir dieukién:b, 2D /6 =1050/6 =175 (mm)
0. .28

Chon ban bién trén c6: b, = 300 (mm), ban bién dudi c6 b, =400 (mm) Ll
‘ 1€U ron

T diéu Kién: b, /2rf512v«>rf2b_f/24
Ban bién trén: b,}, /24=300/24=125(mm)—> t, = 25 (mm)

Ban bién dudi: by /24 = 400/ 24 = 16,7 (mm) —> f,, = 25 (mm)
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Chiéu day vach: tir diéu kién: ¢, > 1,1t, — 1, <t, /1,1=25/1,1= 22,7 (mm)
Chon ¢,, = 16 (mm) '
5.2.2. Kiém tra tinh cin xing (A6.10.2.2)

Tinh can xtng cua vach dugc kiém tra theo cong thic 3.50:

I
0,1<-2<10

i

trong do:
I, =56,25 (mm*) - m6 men quéan tinh ctia ban bién chju nén tiét dién thép
dbi voi truc thing ding clia mét phang véch; ‘
1= 489.33 (mm’) - m6 men quan tinh ctia ban bién chiu kéo tiét dién thép
ddi véi truc thing dimg ctia mat phing vach.
= I _36,25 _

Suy ra: 01—
L #3933

0,42<10

Gidi han nay dam bdo cho viéc tinh todn 6n dinh xoan ngang la cé hi¢u qua.

5.3. TINH PAC TRUNG HINH HQC

5.3.1. Xéc dinh chiéu réng c6 hiéu ciia ban mit ciu

Chiéu rong co6 hiéu cia ban mit cau duge x4c dinh theo muc 3.2.4.1.

5.3.1.1. Déi véi dim trong

Chiéu rong c6 hiéu ban canh ddi v6i dam trong duoc tinh nhu sau:
0,25 x 24000 = 6000mm

b.=min< /2x 200+ max(16,300/2)=2550mm

1900mm

Vay chiéu rong c¢6 hidu ctia ban canh dam trong b, = 1900 mm.
5.3.1.2. Déi vdi dam ngoai
Chiéu rong co6 hiéu ban canh dbi vi ddm ngoai duge tinh nhur sau:
0,125 % 24000 = 3000mm
bc=b—2‘+min 6 x 200 + max(%;.?OO /4)=1275mm

880mm
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Vay chiéu rong c6 hiéu clia ban canh dim ngoai b= 1830 mm.

5.3.2. Xéc dinh diic trung hinh hoc

5.3.2.1. Giai doan tiét dién chua lién hop (tiét dién dam thép) ™
I oang c:

Két qua tinh toan dac trung hinh hoc cua tiét dién chua lién hop duge ghi trong

” M6 me
bang 5.1. L______E_C!
Bing 5.1. Pic trung hinh hoc cia tiét dién chwa lién hop . M6 men k
Dac trung hinh hoc Ki hiéu | Gia tri | Bon vi M6 men k
Dién tich dam thép Aye 10.0343| m’ M6 men ki
M6 men quén tinh tinh déi voi x One (00175 m?
, 5.3.2.358
1Ne ca U meé i 5 & 1 he ) b 2
Khoang cach tir mép chiu kéo dén truc trung hoa NC Yne 1051101 m Bé rong
Khoang cdch tir mép chiu nén dén truc trung hoa NC Yne [0.5890| m
M6 men quan tinh chinh d6i véi true NC Inc 10.0065 m' :
, Két qua 1
M6 men khang uon thé chiu kéo Sye 0.0128| m? bang 5.3.
M6 men khang udn thé chiu nén Sid 100111y 1 'Ba

5.3.2.2. Giai doan tiét dién lién hop dai han

Theo cong thire (3.5), bé rong chuyén doi ctia ban bé tong dugce tinh: Dién tich da

b\ nJ830
b, ,r==%= =76,25 (mm
LT I0%0N 415548 )
Két qua tinh toan dic trung hinh hoc cua tiét dién chua lién hgp dugc ghi trong
bang 5.2.

M6 men qu

Khoang cacl

- Khoang cécl
Bing 5.2. X4c dinh dic trung hinh hoc ciia tiét dién lién hgp dai han E_— =
: Khoang cac}

—

DPac trung hinh hoc Ki hiéu | Gia tri | Pon vi
- - Khoéng cach
Dién tich dam thép Apr 0.050 m? L s voai
- M6 men qua
Mb men quan tinh tinh déi véi x O;r | 0011 | m el

Khoang céach gitra truc NC va LT b 227.442 | mm Mo men khay

Khoang cach tir mép chiu kéo dén truc trung hoa LT yET 738.442 | mm ] Mo men khas

Khoéng cach tir mép chiu nén dén truc trung hoa LT ,Vi'r 361.558 | mm
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Bang 5.2 (tiép theo)

bac trung hinh hoc Kihiéu | Giatri | Don vi
Khoang cach tir mép trén clia ban dén truc LT yi. 1611.558| mm
M6 men quén tinh chinh d6i véi truc LT Liow al0012 =
M6 men khéng udn thg chiu nén Sip 10034 | m?
M6 men khing ubn thé chiukéo st | 0017 | m
M6 men khéng uén thé chiu nén lién hop 00205 amie -

5.3.2.3. Gliai doan tiét dign lién hop ngd'n han
Bé rong chuyén doi clia ban bé tong la:
b, 1830

b =—=——=228,75 (mm)
n 8

Két qua tinh toan dgc trung hinh hoc cta tiét dién chua lién hop duge ghi trong
bang 5.3.

‘Bang 5.3. Dic trung hinh hoc ciia tiét dién lién hop ngin han

Dic trung hinh hoe Ki hiéu | Gid tri |Pon vi
Dién tich dam thép Agr | 0.080 | m?
M6 men quén tinh tinh déi voi x ; Ogr 0.034 m’
Khodng céach gitia truc NC va ST b 422.352 mm
Khoang cach tir mép chiu kéo dén truc trung hoa ST ygr 933.352| mm
Khoang-cach tir mép chiu nén dén tryc trung hoa ST ybr 1166.648 | mm
| Khoang cach tir mép trén ctia ban dén truc ST ysr |416.648 | mm
| M6 men quén tinh chinh d6i véi truc LT Lo | o017 [ YORF
M6 men khing udn thé chiu nén A oaaT ™ me
M6 men khang uén thé chiu kéo S“;T 0.019 m?
M6 men khing udn thé chiu nén lién hop St 111004211 im?
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5.4. TINH TOAN HE SO PHAN BO NGANG
Tham sb do cing:
2
K, =n(ltde )
trong do:
n - ty s6 md dun dan hdi, duge tinh n = £, / E, = 200000/ 25000 = 8
A - dién tich ddm thép, dugc tinh A = 34300 mm’;

I - md men quén tinh cta ddm thép, duge tinh 7 = 6,55 x 10°(mm? );

e, - khodng céch gifra trong tam dam va dam thép, dugc tinh: e, = 739,2mm.
Thay vao ta duoc:

K, =n(I+4¢’,)=8(6,55x 10° +34300%739,2° ) = 2,02 x 10" (mm*)

5.4.1. X4c dinh hé s6 phan bé md men va lyc cét cho dam giira

Mt cit ngang cdu & hinh 5.1 c6 dang mit cit ngang loai a trong bang 1.20. Do Khi dé,
vay, dua vao bang 1.21 va bang 1.23 céac diéu kién ap dung dé tinh hé sé phan bo
can dugce kiém tra:
1100< S = 1900 € 4900 (mm), 110 < ¢, = 200 < 300 (mm), He sé pl
6000 < L = 24000 <73000 (mm), N, 24,
va 4x10° <K, =2.02x10" <3x 10", 0K He s6 p
Két qua tinh toan hé so phan bd ngang mod men va luc cét cho dam trong the
phuong phap AASHTO duge thé hién trong bang 5.4.
vGi e=0.7
Béng 5.4. H¢ s6 phan b6 ngang mdé men va lyc cat cho dim giira
nghia la —
M4 men 0.545
Xét xe ;
Luc cat 0.696
M6 men 0.545 )
Xét xe va nguoi = va:
Luc cat 0.696
Ngudi Nguoi 0.000 5.4.2.2.
o Ly P 7 ) LA iy : £ Am bié Hg s0 |
5.4.2. Xac dinh hé so phan bo moé men va luc cat cho dam biéen Trudng ho
5.4.2.1. Xdc dinh hé so phan b8 mé men cho dam bién
Hé sd phan bd ngang dbi véi mot lan xe chét tai duoc tinh theo phuong phép dé He sb p

béay. Hinh 5.2 thé hién céch tinh hé s6 phan bd cho dam bién théng qua viée xac di
4p luc 1én dam bién do hoat tai dugc dit tai vi tri sao cho bét loi nhét.
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1800
EFGien 1nh |
Y L
7777,

DP.a.h Ryen

1.0

Hinh 5.2. Phucong phdp don bdy
Khi do, ap. luyc nay dugc tinh:
| Ry = 17(0.945 +0)=0,473
Hé s6 phan b6 ngang cho d;"lm bién v6i mot 1an chét tai 1a:
mgyy =mxRg: = 1,2%0,473 = 0,568

Hé sé phan bd ngang ddi v6i hai hay nhiéu lan xe duge tinh:

!Hgﬁﬁ =eXx an::}'f :

: d . ) .. o, T S
voi e=0.77+——2 1.0 va d, la khoang cach tir mép trong lan can dén dam bién,

“

nghia 1a —=300 <d, = 500 < 1700 mm. Thay vao, ta dugc:

e=0.77+—£@~=0.95—>e=1.0,
2800

va: mgME = 100,545 =0,545

5.4.2.2. Hé sé phan bé lyc cit cho dam bién

Hé sé phan bé déi véi mot lan chét tai xéc dinh theo phuong phap don bay.
Truong hop ndy tuong ty nhu tinh hé s6 phan b mo men cho dam bién, nghia la:

mgf3 = 11250.473=0.568
Hé s6 phan bé déi véi nhiéu lan xe chat tai duge tinh:

E /
mgf =ex mg;ﬂ :
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voi: e=0.6 + 3250 ,va =300<d, =500<1700 (mm). Thay vao, ta dugc:

B S hT
3000
va mg® = 0,77x0,696 = 0,54

Két qua tinh todn hé s6 phan bd ngaﬁg mo6 men va luc cit cho dam bién th
phuong phap don bay duge thé hién trong bang 5.5.

Bang 5.5. Hé s6 phéan b6 ngang mdé men va luc ciit cho dim bién

M6 men | | 0.568

Xét xe :
. Luc cat 0.568
M6 men 0.568

Xét xe va nguai ;
Luc cat 0.508
Nguoi Nguoi 0.000

5.5. TINH TOAN HIEU UNG TAI TRONG

Hiéu Gng do tai trong gay ra trong dam chu dugc xac dinh nhu c¢ong thire (3.3
va duoe viét lai tuong Gmg voi cac trang thai gidi han cho mot cau thong thudng
cong thire (3.33-1) dén (3.33-5).

5.5.1. Tinh ndi luc do tinh tai

5.5.1.1. Cdc thanh phan tinh tdi
Tai trong phan bé do tinh tai tac dung 1én dAm dugc ghi trong bang 5.6.

Bang 5.6. Tinh tii ciia dAm

Tham s6 Ki hiéu Gia tri Pon vi
Trong lugng dam thép DC, 2.69 kN/m
Trong lugng hé lién két DC, 032 4 kN/m
Trong lugng neo DC; 0.27 kN/m
Trong luong lan can tay vin DC, 4.40 kN/m
Trong lugng d4 via (néu o) . DC; 0.00 kN/m
Trong luong 16p phu Dw 5.22 kN/m
Trong lugng ban mit cau DC, 9.38 kN/m
188
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ha

5.5.1.2. Dwong anh hwéng nji luc

Duong anh hudng néi luc tai cac tiét dién tinh toan duge thé hién trong hinh 5.3.

i s
T T f L .
W Pl
|
s bl ute
=t i
= *="
]
ek all ]
s -
e k] D.ah Vi
2 I S
| 3 .4—»-' -
L || ﬁ | IB‘a.thg
©
&2 =
lﬂh%mﬁﬁ#gff ;
-*-Q A B.a.hVuz
[ =]
o™ ’-_-,'F

Hinh 5.3. Puong anh hiedong ngi luc tai cdc tiét dién tinh toan

5.5.1.3. Két qua tinh todn ni luc tgi cdc tiét dign

M& men tai vi tri gitta nhip theo trang thai gi¢i han cudng do va sir dung duge
tinh nhu sau:

Mf(ji! ¥ {(ni'}’DC-'-DC"'T?;'-J’DW DW)3 .2
= Ix(1,25%17,07+1,5%5,22)x72 = 2100,00 (kN.m)

MSP = 1x(1,0%17,07+1,0x 5,22) x 72 = 1604,80 (KN.m)

Tuong tu cach tinh trén, mé men tai cdc tiét dién ctia dim doc theo trang thai gioi
han cuong do va sir dung duge ghi trong bang 5.7.
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Bing 5.7. M6 men do tinh tii giy ra theo céc trang thai gigi han (kN.m)

Gia tri mé men do tinh tai gay ra Cuong dd 1| St dung

Matcit| % | L-x | » | 22| DC DW M M

Goi 0 24 (0.000{ 0.0 17.07 5.22 0.00 0.00
L/8 3 215 120625 B LES 17.07 5.22 918.73 702.10
L/4 6 18 [|4.500{ 54.0 | 17.07 5.22 1574.97 1203.60
3L/8 9 15 2 456625 18169 30l s LT.07 5.22 1968.71 1504.50
L/2 12 12 [6.000| 72.0 | 17.07 5.22 2100.00 1604.80
Mbinbi| 8 16 |5.333] 64.0 | 17.07 322 1866.63 1426.49

Luc cét tai vi tri géi theo trang thai gidi han cuong do va st dung duoc tink
nhu sau:

Vo' ={(m7pc DC+1;.y o DW) D2
=1x(1,25%17,07 +1,5%5,22)x(12-0) = 350,0 (kN)
VP = Ix(1,0%17,07 +1,0%5,22)x (12~ 0) = 267,48 (kN)

Tuong tur cach tinh trén, luc cit tai cac tiét dién cia dam doc theo trang théi giéi
han cuong do va sur dung dugce ghi trong bang 5.8.

Bang 5.8. Luc ciit do tinh tai giy ra theo céc trang thai gi¢i han (kN)

Gia tri luc cét do tinh tai gdy ra Cuong do 1 | Str dung
Mt cdt | X L-x, Ppa | 2= Y (S0 -Z—Q 14 V
Géi 0 24 1.000{ 0 |12.000.00|12.00 350.00 267.47
L/8 3 21 0.875(0.125| 9.19 |0.19| 9.00 262.50 200.60
L/4 6 18 0.75 | 0.25 | 6.75 [0.75| 6.00 175.00 133.73
3L/8 9 15 0.625]0.375| 4.69 |1.69| 3.00 87.50 66.87
L/2 12 12 0.500| 0.5 | 3.00 [3.00 0.00 0.00 0.00
Mbi nbi 8 16 0.667 | 0.333 | 5.33 |1.33| 4.00 116.66 89.16

5.5.2. Tinh toan ndi lwc do hoat tai

Noi luc do hoat tai gy ra trong dam duoc xac dinh theo cong thirc sau:

U= {7?;‘ YiLMmEyL [(1 <fs IM)-ZR-JG' + Py a)] + VoL .PL.a)}}
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5.5.2.1. Puwong anh hwéng nji lwe tai tiét dién bt ky

Puong anh hudng mé men va lic cat tai tiét dién bét ky duoc thé hién trong hinh
5.4 va hinh 5.5.

e s W T
T
Dah M,
e
p /‘
Xy =X Il
Xa !
L-Xk !

Hinh 5.4. Duong anh huong mo men tai tiét dién bat ky

[ = = |
e
o

= g =~
i X3 .
|_ X2 .
i
| . | ==
4y | el |
I x'| 4 ‘_,_..-"'-F-F |1
- e |
w ~—
| ] PahV,
| =l lels e @ L
1l e G
| —_—
| d_,_,..---'"”'#
By

Hinh 5.5. Duong anh hudng luc cdt tai tiét dién bat ky

5.5.2.2. M6 men do hoat tii gy ra

Tung dd dudng anh hudng md men tai cac tiét dién dam duge ghi & bang 5.9.
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Bing 5.9. Gia trj tung do dwong dnh huéng (m)

M6 men
va s dung

£CDOI S
My, =

M;D, = |

=

Tuong ty
€101 han cug

r————-———__

Mat cét | ¢

Goi (
L/8
L/4

—_—

5
3L/8 |6
7

Laa

| L2 4
. M&bi ndi [@
3.5.2:3°0
Tuing db

Miit cit Bang gia trj tung d6 dudng anh hudng
Xk X| X2 X3 X4 X3 X5 X7
Khoang céach
’ 0.00 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Goi
yikadl Y y2 ¥3 Y4 ¥s Yo Y7
Tung do
0.00 10.00] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Xk X1 X2 X3 X4 X5 Xo X7
Khoang cach
f 3.00 [0.00| 3.00 [16.70| 3.00 |16.70|12.40| 3.00
L/8
Yty Y2 ¥3 Ya ¥s Yo b
Tung do
2.6310.00| 2.63 | 2.09 | 2.63 | 2.09 | 1.55 | 2.63
Xk X X2 X3 X4 Xs X6 X7
Khoang cach
6.00 |[1.70{ 6.00 [13.70| 6.00 {13.70| 9.40 | 6.00
L/4
Vel Y2 ¥3 Ya Ys Yo Y7
Tung do
4.50 |1.28| 4.50 | 3.43 | 4.50 | 3.43 | 2.35 | 4.50
Xk X X2 X3 X4 X5 X6 X7
Khoang cédch
9.00 [4.70( 9.00 [10.70| 9.00 {10.70| 6.40 | 9.00
3L/8
Vi S Y2 Y3 Y4 ¥s Yo b
Tung do
5.63 |2.94| 5.63 | 4.01 | 5.63 | 4.01 | 2.40 | 5.63
Xk X X2 X3 X4 Xs X6 X7
Khoang céch
12.007.70{12.00| 7.70 |12.00| 7.70 | 3.40 {12.00
L2
Vi | (MY Y2 Y3 Ya Ys Yo Y7
Tung do
6.00 |3.85| 6.00 | 3.85 | 6.00 | 3.85 | 1.70 | 6.00
Xk X X3 X3 X4 Xs Xp X7
Tung do
B 1 8.00 [3.70] 8.00 |11.70| 8.00 [11.70| 7.40 | 8.00
Moi ndi
Mk Yi Ya Y3 Ya ¥s Y6 Y7
Khoang céch
5.33 (2.47]5.33 |.3.90 | 5.33 [.3.90 | 2.47 | 5.33
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M6 men do hoat tai gdy ra tai vi tri gitta nhip theo trang thai gi6i han cuong do 1
va sir dung duge xac dinh theo cong thire sau:

Mig = {q,. i .n-IgLL.[(HJM).Zg.y,. 2 .w}um Y& .PL.a)}}

max
= 1,0%x{1,75%0,568[ 1,25 (145X 6 + 145x 3,85 +35x3,85) +9,3 x 72}
= 2607,61 (kN.m)
M, = 1,0x{1,3%0,568[ 1,25(145x 6 +145% 3,85 + 35%3,85) + 9.3 x 721}

=7937,08 (kN.m) :
Tuong tur cach tinh trén, m6é men tai cdc tiét dién cua ddm doc theo trang thai
giéi han cudng do va su dung dugce ghi trong bang 5.10.

Béng 5.10. M6 men do hoat tii giy ra

Trang théi gidi han Cudng do 1| Str dung

Truck |Tandem| Max PL 1)
TPy TP..yi YP.yi (kN/m) |(kN/m)
Goi 0.000 | 0.000 | 0.000 0.000 0.000 |9.300 | 0.000 0.000
/8  131.500] 737.563 | 561.000 | 737.563 | 0.000 |9.300 | 1207.614 | 897.084
L/4  154.000]1231.375/957.000| 1231.375 | 0.000 |9.300 | 2029.170 [1507.384
3L/8  167.500/1500.250(1188.000| 1500.250 | 0.000 | 9.300 | 2488.044 |1848.261
L2 172.000/1563.000(1254.000| 1563.000 | 0.000 |9.300 | 2607.610 {1937.082
M&indi 64.000]1425.167(1129.333| 1425.167 | 0.000 | 9.300 | 2362.398 |1754.925

Mt cit | @ (m) M(kN.m) [M(kN.m)

5.5.2.3. Lwec cdt do hoat tai gay ra
Tung d6 dudng anh huong luc cit dugc ghi trong bang 5.11.

Bang 5.11. Tung d§ dwong dnh huéng lye cit

Mat cat X, X, X3 Xy X5 D ) V3 Vi Vs
Goi 0.000 | 4.300 | 8.600 | 0.000 | 1.200 | 1.000 | 0.821 |0.6421.000] 0.950
L/8 3.000 | 7.300 |11.600| 3.000 | 4.200 |0.875| 0.696 [0.517 | 0.875|0.825
L/4 6.000 |10.300(14.600| 6.000'| 7.200 | 0.750| 0.571 {0.392|0.750 | 0.700
3L/8 9.000 |13.300{17.600| 9.000 {10.200{0.625 | 0.446 | 0.267 | 0.625 | 0.575
L/2 12.000/16.300[20.600|12.000|13.2000.500 | 0.321 | 0.142|0.500 | 0.450

Mbindi | 8.000 [12.300|16.600| 8.000 | 9.200 | 0.667 | 0.488 |0.308 | 0.667 | 0.617 |

193

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


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

Luec cit do hoat tai gdy ra tai vi tri gbi theo trang thai gioi han cu’cmg do I va trang
thai gidi han st dung duge xac dinh theo cong thire sau:

Mit ci
e {’?; V1L ML {(IJFIM) :L;P K- PR ]+T7f'7”p'gp'PL'w}} Goi
= 1,0x{1,75%0,568[ 1,25(145 x 1+ 145%0,821 + 35 x0,642) + 9,3 x 12} &

= 466,88 (kN) —

vy = 1,0x{1,3%0,568[ 1,25(145 % 1 + 145% 0,821+ 35x0,642) + 9,3 x 12]} E e
= 346,825 (kN) s

1k chmg tw céch tinh trén, lyc cit tai céc tiét dién cia ddm doc theo trang théi gl_
han cuong d¢ va st dung dugc ghi trong bang 5.12.

Béng 5.12. Gi4 tri lyc cit do hoat tai giy ra (kN)

Trang thai gidi han Cuong d¢ I| St dung

. Truck | Tandem | Max PL oL
Mait cat |® (m) : V(kN) V(kN)
2Py YR 2By (kN/m)| (kN/m)
G6i  |12.00 286.479 | 214.500 | 286.479 | 0.000 | 9.300 466.881 346.82
L/8 [9.188|245.854 | 187.000 | 245.854 | 0.000 | 9.300 390.405 290.013
L/4 [6.750]205.229 | 159.500 | 205.229 | 0.000 | 9.300 317.396 235.78
3L/8 |[4.688| 164.604 | 132.000 | 164.604 | 0.000 | 9.300 247.853 184.11 Mat cit
/2 |3.000(123.979|104.500 | 123.979 | 0.000 [ 9.300 181.777 135.03

M&i ndi [5.333| 178.146 | 141.167 | 178.146 | 0.000 [ 9.300 270.649 | 201.053

5.5.2.4. Tinh todn mé men va luc cat do xe tai moi gay ra

Tung do duong dnh hudong mé men va luc cit clia xe tai moi duge ghi trong ba
5.13 va 5.14.

Bang 5.13. Tung d¢ dwong dnh hwdéng mo men (m)

Matcat | X | % [Xo=xy | X3=X5| X Vi | Y2=Ye=yi | Vs=Ys
G6i | 0.00 [0.00{ 0.000 | 0.000 | 0.000 |0.000|  0.000 0.000
L/8 | 3.00 |0.00| 3.000 | 12.000 | 7.500 | 0.000 |  2.625 1.500
L/4 | 6.00 |1.70| 6.000 | 9.000 | 4.500 | 1.275|  4.500 2.250
3L/8 | 9.00 |4.70| 9.000 | 6.000 | 1.500 [2.938| 5.625 2.250
L2 |12.00]7.70| 12.000 | 3.000 |-1.500 |3.850|  6.000 1.500 | -0.73

Tuong tr |
con lai. |
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Bing 5.14. Tung d§ duwong anh hwdng luc cit

Mit cit X X X, X3 V= Y Vs Y3
Goi 0 0 9 13.3 1.000 0.625 0.446
i L/8 3 3 12 | 16.3 0.875 0.500 0.321
- L/4 6 6 1S3 0.750 0.375 0.196
3L/8 9 9 IS 223 0.625 0.250 0.071
L/2 12 12 21 | 253 0.500 0.125 -0.054
R Ap dung cong thic (3.33), ta xac dinh duge gia tri md men va luc cit do xe tai

moi gay ra.
M6 men do xe tai moi gay ra tai vi tri gitta nhip dugc tinh:

My, =1x0,75%0,568 / 1,2x[ 1,15(145% 6,0+ 145x 1,5+ 35 x3,85) ]

|

s
= 498,98 (kN)
) Tuong tu nhu vdy, ta tinh todn md men c6 hé s do xe tai moi gy ra tai cac tiét
!"T' dién con lai. Két qua tinh toan duge ghi trong bang 5.15.
F Bang 5.15. Gia tri mé men do xe tdi moi gay ra (kN.m)
D | ; Xe tai moi
- ZPiyi
s :
= Goi 0.00 0.00
13
- L/8 630.94 257.58
L/4 1023.38 417.79
AT
3L/8 1244.69 508.14
L/2 1922223 498.98

l

Luc cit do xe tai moi gdy ra tai vi tri gbi duoc tinh:

Vp=1%0,75%0,568 / 1,2x[ 1,15(145x 1,0+ 145 % 0,625 + 35x0,446) |

= 102,56 (kN)
Tuong tu nhu vay, ta tinh toan luc cit c6 hé s6 do xe tai moi gy ra tai céc tiét
dién con lai. Két qua tinh toan dugc ghi trong bang 5.16.
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Bang 5.16. Tinh to4n luc cit do xe tai méi giy ra (kN)

Trong lugng

| Trong lugng

| Trong lugng
- Trong lugng

. Tai trong las

: Xe tai moi
Mit cat V (kN)
ZPi.yi
Gbi 251.23 102.56
I./8 210.60 85.98
L/4 169.98 69.39
3L/8 129.35 52.81
0 88.73 36.22

5.5.3. Tong ndi lwe do hoat tai va tinh tai

Noi luc tai ce mat cat bang tong noi luc do tinh tai va hoat tai, déi véi luc cat
theo trang thai gi¢i han moi thi noi luc bing tong luc cét do tinh tai cong voi hai lan
luc cit do hoat tai gay ra.

Két qua tinh toan noi luc do tinh tai va hoat tai dugc ghi trong bang 5.17.

Bing 5.17. Tong hop ndi lye trong dam chii

Mit TTGH cuong d 1 TTGH st dung TTGH moi

cat M6 men Luc cit M6 men Luc cit M6 men Luc cét
Géi 0.000 8§16.874 0.000 614.293 0.000 472.596
1599.185 490.615 257.580 372.559

L/8 2126.347 652.900

L/4 3604.142 492.392 2710.985 369.513 417.793 272.521

3L/8 4456.758 365,301 3352.763 250.986 508.144 172.484

12.00 6

L/2 4707.572 181.777 3541.883 135.034 498.984 72.447

Moi

% 3181.415 290.209 - -
noi

4229.031 387.313

Max 4707.572 8§16.874 3541.883 614.293 508.144 492.036

5.6. XAC DINH UNG SUAT TRONG CAC GIAI POAN

Ung sudt f trong dam thép va trong ban bé téng cua két cdu dam lién hop duge
xac dinh theo cong thire (3.30a) va (3.30b).

Tai trong trong cac giai doan duge ghi trong bang 5.18.
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Bang 5.18. T4i trong trong dim thép theo cac giai doan

Loai tai trong Ky hiéu Gia tri Don vi
' Trong lugng ban mit cau 9.38
' c 5 —— . , - D, 12.66 | kN/m
Trong lugng ban than dam thép + hé lién két 3.28
Trong lugng lan can tay vin 4.40
il e il D, 9.62 | KN/m
Trong lugng 16p phu 322
Tai trong lan 9.30 9.30 | kN/m
& " LL+ IM
Tai trong nguoi 0.00 0.00 | kN/m
Bing 5.19. M6 men ¢6 hé so tai vi tri gitra nhip (kN.m)
- Vi 10) My, Mp, M
12.00 6.00 72.00 1140.202 959.76 2607.610

Két qua tinh toén Gng sut trong cdc giai doan va tng suat tong cong trong dam
thép lién hop dugc ghi trong bang 5.20, 5.21, 5.22 va 5.23.

5.6.1. Giai doan dam thép chua lién hgp véi bin bé tong

Bang 5.20. Ung suit uén trong dim chwa lién hop

M6 men M, (kN) 1140.20
. ) : S ) 0.0111
Ung suat tai mép trén dam thép
frne (MPa) 102.57
rie ‘ o (in’) 0.0128
Ung suat tai mép dudi dam thép
fh- (MPa) 88.99
5.6.2. Giai doan tiét dién lién hgp dai han
Bing 5.21. Ung suit uén trong dam lién hop dai han
M6 men M, (kN) 959.760
. = : SErimy): 0.034
Ung suat tai mép trén dam thép
fiy (MPa) 28.07
5 e s e Sb.(m?) 0.017
Ung suat tai mép dudi dam thép
/1 (MPa) 57.32
; ) () 0.020
Ung suat tai mép bé tong
fi7 (MPa) 1.978
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5.6.3. Giai doan tiét di¢n lién hop ngin han

Béng 5.22. Ung suﬁt udn trong dim lién hop ngin han

M6 men MLLHM (kN) 2607.610

' ! : S dmy) 0.104
Ung suat tai mép trén dam thép

fir (MPa) 24.96
: : : Ser (m’) 0.019
Ung suat tai mép dudi dam thép

£ (MPa) 139.83
, , 8¢ () 0.042
Ung suét tai mép bé tong

f¢r (MPa) 2.60

5.6.4. Ung suét tong cong trong cic giai doan

Biing 5.23. Ung suft tdng cong ciia tiét di¢n lién hop (MPa)

Ung sudt tai mép trén dam thép : f;--,:- 155.60

Ung sudit tai mép dudi dam thép o 286.14

e

Ung suat tai mép bé tong ST 4.58

Hinh 5.6 b, ¢, va d lan lugt thé hién cac biéu dd tng sudt tmg voi giai doan ch
lién h(;fp lién hop dai han va lién hop ngén han. Hinh 5.45¢ thé hién biéu do 0

sudt tong cong cua cac giai doan tinh todn.

v - 1.98 260 _ 4.58.
\———| J——/ 102.57 / 28.07 24.96 A 55.60

| =) % y vt T : ! 7
T : , [/ 5 /__
1y wOET 2

+
[y NG N
+
et =] . ey
88.99 57.32 139.83
a) b) c) d) e)

Hinh 5.6. Ung sudt uon trong dam lién hop:
a) Tiét dién; b) Giai doan chwa lién hop; ¢) Lién hop dai han;
d) Lién hop ngdn han; e) Tong hop ting sudt.
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5.7. SUC KHANG CUA TIET DIEN
5.7.1. M6 men chay
M6 men M ,;, c6 thé tim duge tir phuong trinh (3.34):

Mp, +Moz +M,w =F,
Sve  Sir Ssr '

Vi vy, mé men chdy M, dugc xdc dinhboi: M, =M, + My, +M 4

Thé dudi cing ctia dam thép s& dat dén gidi han chdy dau tién. M6 men M,
duoc tinh nhu sau:

1140,202 959,76 , Myp
0,013 ~ 0,017 0,019

=250x10° - M 4, = 2010,88 (kN.m)

Viy, mo men chay ca tiét dién sé la:
M_;, =1140,202+ 959,760+ 2010,88 = 4110,84 (kN.m)
5.7.2. Xéc dinh truc trung hoa déo cua tiét dién lién hop

5.7.2.1. Xac dinh cac lyc déo

Céc luc déo cua tiét dién lién hop dugc thé hién nhu hinh 5.7.

| 1830 ]
of | PNA |
Yl . : Ly . P : ————— P
NES il ;
ot E = et Nep
(=]
S o e
i xrimeas sove sesn
Bién trén: 300"25 Vach: 1050*16 Bién dudi: 400*25

Hinh 5.7, Cdc luc déo tiét dién lién hop chiu uon dirong

Céc luc déo trong céc phin thép trong tiét dién bang tich ctia dién tich cac ban
bién, vach va cbt thép nhan véi cudong do chdy twong tmg. Cac luc déo trong phin
bé tong cua tiét dién, ma noé phai chiu nén, dya vao tng sudt hinh chir nhét tuong
duong 0.85 f, c'; tuy nhién, bé téng chiu kéo thi khong can xét dén.
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Biing 5.24. Két qua tinh toan lye déo trong dam thép

* Théng sb Bén bién trén Vach |  Ban bién dudi
Chiéu rong (mm) 300 1050 400
Chiéu day (mm) 25 16 25
Cudng do chay F, (MPa) 250 250 250
Luc déo (kN) 1875 4200 2500

Luc déo trong ban bé tong:

P =0.85f.b,t, = 0.85x30x1830x200 = 9333 (kN)

5.7.2.2. Xdc dinh vi tri truc trung hoa déo
Ta thiy téng luc déo trong dam thép: 1875+ 4200+ 2500 =8575 nho hon |
déo trong ban bé tong nén truc PNA phai ndm trong ban bé tong.
Khi d6 bé tong chia lam hai phan chiu kéo va chiu nén. Néu Y 1 chicu cao ¢
nén cua ban bé tong thi Y dugce xac dinh bai phuong trinh:
P, +Py + Py =085f.b,Y

P, +P,+P 2
Voo o el Y 00+1875+2500=!83,76(mm)

0,85 f.b, 0,85x30x1830

Do do, PNA & phia dudi mép trén cling cua tiét dién lién hop mot doan 183,76

5.7.3. Mo men déo ciia tiét dién lién hop

Mo men déo M - la tong cdc md men cua cac luc déo ddi véi truc PNA. Su
én dinh tdng thé va mét én dinh cuc bd duge gia thiét khong xay ra dé dat duge
luc déo.

Két L.']UEI‘ tinh todn mé men déo cua tiét dién lién hop duge ghi trong bang 5.25.

Béng 5.25. Tinh toAn md men déo ciia tiét di¢n lién hgp (kKN.m)

Ki hiéu 0,851.b,Y P, P, Py Téng
Luc P; (kN) 8575.16 1875.00 | 4200.00 | 2500.00
Tay don cta P; (mm) 91.88 78.74 616.24 1153.70
Mo men (kN.m) 787.89 147.64 2588.21 2884.25 6408
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5.7.4. Chieu cao chiu nén cia vich

5.7.4.1. Chiéu cao chiu nén cia vach khi lam viéc dan hoi

Chiéu cao chiu nén cua vach dugc xé4c dinh nhu muc 3.5.1.7.1.

Bing 5.26. M6 men do tai trong khong hé s6 giy ra tai vj tri giita nhip (kN.m)

MD! MDE

MLL+1M

1937.08

Tiét dién| X, Vi @ Y Vs

3.85

6.00 | 72.00 | 3.85 912.16 692.64

L/2 12.00

Ung suat tai mép trén va mep dudi dam thép duge x4c dinh nhu cong thic (3 30)
xét cho tai trong khong hé so.
Két qua tinh todn (mg suat ban bién dugc ghi & bing 5.27 va bang 5.28:

Béng 5.27. Ung suit ciia ban bién trén ciia dim thép (MPa)

Mp, - My, M 114 She Sir Ssr 1y
912.16 0.0111 -82.18
692.64 0.034 -20.37
1937.08 0.104 -18.63
Téng cong -121.18

Bang 5.28. Ung suét ctia ban bién dudi cia dAm thép (MPa)

fw!)i *M'DZ ML.’.+!M S;{:’( Sf'j}" SEF j?
912.16 0.0128 71.26
692.64 0.017 40.74
1937.08 0.019 101.95
Tong cong 21395

Chiéu cao chiu nén ctia véch 1a:
7 121,18

D.o=d—~——=%, = [00x
c iy fe 121,18+ 213,95

- A . r - , . 2 B 2
5.7.4.2. Chiéu cao chiu nén cia vdach khi chdy hoan toan
Chiéu cao chiu nén ctia vich tai mdé men déo M, thuong duge xéc dinh dua vao

vi tri ctia true trung hoa déo. Vi vi tri truc trung hoa déo PNA nam trong ban bé téng

—25=372,75 (mm)
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va ¢ phia du¢i mép trén cua ban bé tong mot doan 183,76 mm, do d6 chiéu cao chi

nén cua vach D, =0.

5.7.5. Strc khang luc ciit (A6.10.9.3.2)
Tinh toan stic khang cAt ctia vach theo muc 3.6 @bi voi trudng hop vach st du
suon tang cudng va vach khong sir dung sudn tang cuong.

khong st dung swon ting cuong ngang
khi d6 dy =0 > @ =%

5.7.5.1. Trwong hop vdch
Gia st vach khong cAn dung suon tdng cuong ngang,

Hé s6 mat on dinh cat:

syt lsg
(dy/ D)
Luc cit déo:

v, =0,58x Fy, xDxt, =0.58x250 « 1050x 16 %107 = 2436 (kN)

Kiém tra diéu kién:

f)—"_?;—o_ﬁakuzﬂ =%, 4,200000"5 70,84 C=10

w

Mit khac, kiém tra diéu kién:

DRI =_2x1050x16 _192<2,5
300% 25 +400%25

bﬂ, Xfﬁ‘."kbﬂ Xfﬁ
Stre khang cét danh dinh dugc tinh:

0,87(1-C) | = 2436 x(1+0) = 2436 (kN)

V,=V, C+
Ji+(d,/D)

Sirc khang cét c6 hé sb trong vach la:
V. =¢,xV, =10 x 2436 = 2436 (kN)

5.7.5.2. Trwong hop vich stk dung swon tang cwong ngang

Tinh todn tuong tu nhu truong hop véach khong str dung sudn tang cuong ng

két qua tinh toan dugc ghi trong bang 5.29.
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Bing 5.29. Sirc khang cét ciia vach sir dung swon ting cuong

Thong s Ky hiéu 3 et Bﬁ“
cng g ;  |m
(I;]?;?ggggiéch suon tang d, 15 A
Luc cat déo Ko 2436.00| kN
Hé s6 hinh dang o 1.43
Hé sb mét 6n dinh cat k 7.45
Ty s6 D/t 65.63
Ty s6 C 1.000
Kiém tra diéu kién 2xDxty, /(b Xt +byxty)=192<25 | 1.920
Strc khang danh dinh b 2436.00 | kN
Strc khang cét ¢ hé sb v, 2436.00| kN

5.8. KIEM TRA ON DINH CUC BQ VA TONG THE
5.8.1. Kiém tra 6n dinh cuc b

5.8.1.1. Mit on dinh thing dirng cia vich
Kiém tra mat 6n dinh thing ding cta vach khi ¢6 sudn ting cudng ngang theo
cong thuce (3.38a):

?— <150 % = 65,63 < 150 — dat yéu ciu.

W

5.8.1.2. Mit 6n dinh ciia vich do uén

Kiém tra mét 6n dinh vach do uén khi vach khong c6 sudn tang cudng doc theo
cong thure (3.39):

2D

2
I ot ot

=46,59 <150 — datyéu cau.

W
Yeéu ciu vé tiét dién chéc déi voi vach theo cong thirc (3.41):

2D ? 3
— P =376 i i a0 == 3,76"200000 =106,35 — dat yéu cau
t E 16 250

W ye
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5.8.1.3. Kiém tra mat é6n dinh cuc b bin bién chiu nén

Mt 6n dinh ctia ban bién chiu nén dugc tinh toan va kiém tra theo muyc 3.5.2.2.

_ by 300

Tham s6 d6 manh: 4 [=
2 " 2x25

Tai cac diém chuyén tiép:

Ao =0,38.\[E /F,,= 0,38+ 200000/ 250 = 10,7

A=6020) =107

Piém 1:

Vi:

nén ban bién chiu nén la chac va:

Do do, strc khang mé men déo M, dua vao Fy. va cac ddc trung tiét dién chéc

ne

Stre khang ban bién chiu nén:

5.8.2. Kidux tea da diak tong thé
Déi vai tiét dién lién hop, trong qua trinh khal thac su dung ban bién chiu né
duoc do ngang lién tuc bai ban mét cAu nén mét 6n dmh téng thé khong xay ra, Tu
nhién, trong giai doan thi cong lic bé tong ban mat cau chua dong cing, mét on di

F

ne

s Rth ye

tong thé can phai duge kiém tra.

Tinh todn méat dn dinh xo4n ngang theo myc 3.5.2.3, két qua tinh toan dugc ghi
bang 5.30.

=0,0

=250 (MPa)

Fy, = RyR,F,. = (1,0)(1,0)(250) = 250 (MPa)

Bang 5.30. Tinh to4n va kiém tra mit én dinh tong thé

ctia bang bién chiu nén

H¢ s6 diey

Stre khéng

RﬁRﬁ F ¥y (

Kiém tra |

Mo men ¢
| thi cong g

.‘ Ung suét t

5.9. CAC

5.9.10K
Trang th
Tai tron,
M6 men

Ung sua
Ban cuong

B

Théng sb

Ky hiéu| Gi tri

Chiéu cao vach chiu nén khi chua lién hop

D, 564.00

Ban kinh quén tinh cta ban bién chiu nén + 1/3 vach chiu nén

i 73.16

Chidu dai khong duoc lién két doc dé tiét dién chic

L, |2069.41

Chidu dai khong lién két doc yéu cau

L | 6501.24

Khoang cach hé lién két doc bang 1/4 chiéu dai nhip L,

6000

L,SLysL.—> M, <M, Tiét dién khong chdc trong thi cong
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L i ————"

Bing 5.30 (tiép theo)

Thong sb Ky hiéu | Giatrj [Don vi
Hé s6 diéu chinh m6 men Cy 1.00
Stc khang uén danh dinh E;; 183.48 | MPa
RyR, F,. (MPa) 250
| Kiém tra F,, < R,R,F, Thoa
tl;:[iécg;egng;yhri s tai tiét dién giira nhip do tai trong My, | 114020 kN.‘m
Ung suét tai bién chju nén ctia dim thép il 1102057 MEa
Kiém tra: _)‘;{,(- <Q.F, Dat

5.9. CAC TRANG THAI GIOI HAN
5.9.1. Kiém tra vé thi cong (A6.10.3)

Trang thdi thi cong duogc kiém tra theo so d6 hinh 3.15.

Tai trong tac dung bao gom: Trong lugng ban than dam thép va ban mit cau.
M6 men do tai trong trong thi cong M, dugc tinh & bang 5.19:

My, = 1140 (kN.m)

Ung suét ban bién dudi va ban bién trén trong qué trinh thi cong & trang thai gioi

han cuong dg I dugce tinh ¢ bang 5.31.

Bang 5.31. Ung suéit uén trong dim trong qua trinh thi cong

Md men M, (kN.m) 1140.20
: Sha (m®) 0.0111
Ung suit tai mép trén dam thép
fhe (MPa) -102.57
b 3\
b (m®) 0.0128
Ung suét tai mép dudi dam thép
Ve (MPa) 88.99

5.9.1.1. Kiém tra chay bdan bién trén

Ung sudt c6 hé s6 cua ban bién khong duge vuot qua stc khang chay duge quy

dinh ¢ cong thuc:
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fj{’C’ S ¢’le'& ch‘

fhie =|-102,57| = 102,57 (MPa) =
@Ry Fye =1,0x1,0% 250 = 250 (MPa) > 102,57 (MPa)— dat yéu cau. 9
- . Rﬁ
5.9.1.2. Kiém tra siurc khdng uon F
fi =0,6F,; '
trong do: F), 1a cuong do chay cua ban bién chiu kéo, F e 250 (MPa)
Kiém tra: f, =0 (MPa)<0,6F,, =0,6x250 =150 (MPa) —dat yéu cau.
. ; . 5.9.1.5
5.9.1.3. Kiém tra mat on dinh vdch do uon -
: ) Dicu k
Piéu kién kiém tra:
t
fNC = ¢chm’ trong do:
trong dé: F,,, dugc tinh theo cong thice (3.119). @,
F.. v,
e i?gk—, < min [R,,Fw. L]
(D/t,) 10,7
V
i g o 3
= ? = 7},4; »
(37275 1050)° Kiém tr
Do do:
2
e 0,9 x ..OOOOOx?jI,fH = 2984,83 < R,F,, = 250(MPa) 5.92. T
(1050/16]“ : ey
L4 F. =250 (MPa) sy
ay: = a : ,
?( Wi Lng Sitf
Kiém tra: : 21 2101 hg

|-102,57| = 102,57 (MPa) < 1,0x 250 = 250 (MPa) — dat yéu cau.

5.9.1.4. Kiém tra chay ban bién dwdi

Piéu kién kiém tra:

fﬁc = ¢thch
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trong do:
e - tmg suét tai mép du6i dm thép, duoe tinh trong bang 5.31;
¢r-hé s stic khang udn;
R, - hé s6 lai, khi vach v bién dim c6 cung cudng do chay, R, = 1.0,

F .- cuong d chay cta béan bién.

[ = 88,99 (MPa)

¢ R F,. =1,0%10%250 =250 (MPa) > 88,99 (MPa) — dat yéu ciu.

5.9.1.5. Kiém tra luc cdt
Diéu kién kiém tra:
=
trong do:
¢, - hé 86 stic khang luc cit;
V,- luc cit trong vach do tai trong thuong xuyén cé hé sb va tai trong thi
cong gay ra dbi vai tiét dién khong lién hop;
V..~ sttc khang cit (5.7.5).

Luc cét 16n nhat tai vi tri gbi do tai trong thi cong gdy ra:

V,=125D,Y w=125x12,66x12 = 189,90 (kN)

!
Kiém tra:

V, =189,90 (kN)<V,, = CV, = 1,0x 2436 = 2436 (kN) — dat yéu cAu.

5.9.2. Trang thai gi¢i han sir dung (A6.10.4)
Kiém'tra trang thai gidi han sir dung II theo so d hinh 3.16.
Ung suét tai ban bién ddm trong timg giai doan theo do tb hop tai trong theo trang

thai gidi han sur dung II va duge tinh todn nhu cong thire (3.30a):

M M M
= Yo +—2% Yir "'A-J’sr
Iye L7 Lgr

=

Két qua tinh toan Ung sudt ban bién trén va ban bién dudi dugc ghi trong bang
5.32 va bang 5.33.
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Béng 5.32. Ung suit ciia ban bién trén ciia dim thép (MPa)

MD! MDZ MLLHM S;VC :ET S;"T fJ{
912.16 0.0111 -82.18
692.64 0.034 -20.37
1937.08 0.104 -18.63
Tong cong -121.18
Bing 5.33. Ung suit ciia ban bién dudi clia dim thép (MPa)
M(Di MD.? MLLHM SrbVC SET S.!;T -/f
912.16 0.0128 71.26
692.64 0.017 40.74
1937‘(1]8 0.019 101.95 D6 vor
Tong cong 213.93 10ng quat

5.9.2.1. Kiém tra bién dang thwong xuyén =

Ung sudt ban canh cta tiét dién lién hop phdi théa man cong thirc (3.62a).

Pdi véi ban bién trén cua tiét dién lién hop: £ <0,95R,F,, wong dé
; g do:

D6i voi ban bién duéi cua tiét dién lién hop: £ +£2’- <0,95R,F,

Ung sudt tai ban bién dudi ddm thép duge tinh toan theo trang thai gidi han st d

Sor = 213,95 (MPa)
Tai trong |
truc

Kiém tra:
be,r = 213,95 (MPa) < 0,95R,,F;f =0,95x1,0x250= 237,50 (MPa)— dat yéu

5.9.2.2. Kiém tra dp vong dan hoi

Béng 5.34. Tinh hé s6 phan bd dd véng

Tham s6 Ky hiéu Gia tri
Hé sb lan xe m 0.85
S6 lugng dam Ny 6
S6 lan thiét ké N, 3
Hé s6 phéan b ngang mg 4 0.425
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. 4300 4300

= S

| L I
| |

Hinh 5.8. Vi tri dat tai dé gdy ra mé men lém nhdt tai giita nhip

E—

Hinh 5.9. Xac dinh do vong tai vi tri bat ky

PG vong 16n nhét chi do xe tai thiét ké s& duge xdc dinh dya vao hinh 5.8. Vé mat
tong quat, do vong tai vi tri bat ky do mot lyc P (xem hinh 5.8) dugc tinh do6i voi
xsha

LO% o g0 2.0 8o 2
4"=651XL(L Nk

trong d6: x - vi tri tiét dién can xéc dinh do vong (mm);
EI - dg cliing ubn cta tiét dién (N.mmz).

Bing 5.35. Tinh todn tdi trong truc

P, (kN) 77.03 x (m) 12 b (m) 7.7
]all_tlfcc"“g P, (kN) 77.03 X (m) 12 b (m) 12
P; (kN) 18.59 X (m) 12 b (m) 7.7

Do cing ubn cta tiét dién lién hop ngfxn han (N.mm?) 34811x 10"

Bing 5.36. Tinh todn dg vong
Api (mm) 5.29 Acy (mm) 12.94
AcLTRUCK :

; 12 3
finm) Ap; (mm) 6.37 12.94 Actz (mm) 24
Ap; (mm) 1.28 A('L (mm) 12.94

Do vong lon nhét s& 1a 12,94 mm nho hon (1/800) x 24000 = 30 mm. Dat yéu cau.
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5.9.3. Trang thai giéi han vé méi
5.9.3.1. Kiém tra trang thii gioi han mdi tai tiét dién giita nhip
Kiém tra giéi han moi theo cong thirc (1.7):

r(4r)<(471),

Chu ky tai trong: Gia thiét dudong nong thon lién quoc gia véi lugng xe cd trong

1 1an 1 ngay 1a ADT = 20000xe/ngay.lan.

Ti 1€ xe tai trong luf"mg bﬁng 0,2

Phan xe tai trong lan don p = 0,8 (Ung véi 3 lan xe tai)

Lugng xe tai trung binh hing ngay trong vung giao thong nong thon
ADTT = 0,2x3x 20000 = 12000 (xe tai/ 1ngay)

Luong xe tai trung binh héng ngay cuia 3 lan xe tai don:
ADTTg, = 0,8 % 12000 = 9600 (xe tai /ngay)

S6 chu.ky ung suat moi 1an xe tdi qua duge xde dinh la:

N =365x100x 1,0x9600 = 350,8x10° (chuky) -
/

5.9.38
- Dicul

Két qu

Luc cat |
voi 3 lan xe: Stre kha
Diéu ki
5.94.°
Trang
5.9.4.]
Tiét di

S : il ol A3 1 ste khing
Stre khang moi danh dinh Ung voi loai cau tao B: (AF ), = 5 > ;(AF)TH
Hé s cdu tao A va ngudng moi (AF )y, tra tlr bang 1.6, ta dugc: Vi tiét
B=39,3x10" (MPa®); (A4F )y, = 110 (MPa). Két qua k
! ' 7 B
34539, 3
(AF), =[~A—]* = —~ﬂ0—6 = 22,38 (MPa)
N 350,4x10
] ] Sirc khar
—(4F),,, =—x110=155(MPa)> 22,38 (MPa) — (A4F), =55 (MPa) =
2 T N2 Heé s0 sin
Két qua tinh toan va kiém tra trang thai gi¢i han moi tai vi tri gitta nhip duge Sirc khar
trong bang 5.37. o
Bang 5.37. Tinh toan kiém tra mdi tai vi tri giira nhip Kiim tra
Théng s6 | Ky hiéu Gia tri Pon vi
SR 5.9.4.2
M6 men do xe tai moi gay ra M _r 498.98 kN.m
o ; Lt i i 3 Theo t
Mo men khang udn cua tict dign | S¢r 0.019 m 1 )
- - : ; ng thirc
Ung sudt bién dudi ctia dam = 0 S 26.76 MPa
Piéu kién | [ <Ar. Pat yéu ciu v
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5.9.3.2. Kiém tra trang thdi giéi han mi ddi véi vich tai tiét dign goi

Didu kién dé khong xdy ra xofin vin ra ngoai mat phing theo cong thtre (3.66) la:
Vo &

Két qua kiém tra trang théi gi¢i han méi duge ghi trong bang 5.3 8.

Bang 5.38. Kiém tra méi ddi véi véch

Thong sb Ky hiéu Gié tri Pon vi
' Luec cét tai gbi do tinh tdi va xe tai moi Vor—F 472.60 kN
:- ._ Sirc khéng cét cd hé s ctia véch Mo 2436 kN
i Diéu kién V., =Vyi_r <V, Dat yéu cau

5.9.4. Trang thai giéi han vé cudng do

Trang thdi.gi6i han cudng do dugc kiém tra theo so do hinh 3.18 va 3.19.

5.9.4.1. Kidm tra sivc khdng uon

Tiét dién }hiét ké lz‘ajtiét dién chéc nén theo cong thirc (3.67) dbi véi tiét dién chic
sttc khang uon ¢6 hé so duge viet dudi dang mo men:

M,<¢M,

Vi tiét dién chic nén md men s& dat dén md men déo hoan toan, nghia la: M, =M , .

Két qua kiém tra dugc ghi trong bang 5.39. |

Bang 5.39. Kiém tra strc khing ubn ¢6 hé s6 duéi dang mé men

Thong s6 Ky hiéu Gid tri Pon vi
Ste khang uén danh dinh M,=M, 6408 kN.m
Heé sb stic khang udn ¢y 1.0
gl Siic kKhang uén danh dinh ¢6 hé s M,=¢,xM,| 6408 kN.m
M6 men tai gitta nhip do tai trong gdy ra M, ,, 4707.57 kN.m
2 Kiém tra diéu kién M, ,, <M, Dat yéu cdu

5.9.4.2. Kiém tra sitc khdng cdt
Theo trang thdi gidi han cudong do, luc cit 16n nhét trong véach phai thoa man

cong thuc (3.69):
V:'l S ¢VI/;I

V,- stc khang cit danh dinh, duge xé4c dinh & muc 5.7.5.2.
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Két quéa kiém tra duge the hién trong bang 5.40.
Bang 5.40. Kiém tra sire khéng cit

Thong sé Ky hiéu Gia tri Don vi ‘“
Luc cét tai gbi do tai trong gy ra ¥ 816.87 kN ———
- Bé ron;
Strc khang cat danh dinh K 2436 kN = d“ :
; g € day
Hé s0 stre khéng cat 9, 1.0 =

: uong

Stic khang danh dinh c6 hé so V.=¢,xV, 2436 kN o
: - 0 dur

\i(iém tra dieu kién V' <V, Thoa

) 3 y 5.10.1.
5.9.4.3. Kiém tra tinh déo dai trong tiét dién chac lién hop Yeéu ol

Yéu cAu vé deéo dai dbi véi tiét dién lién hop duge quy dinh ¢ cong thirc (3.61):
b= 0.42(d +1, +1,)
D, = 183,76 (mm)< 0,42(1100 + 50+ 200) = 567 (mm)—> dat yéu cau.

5.9.4.4. Kiém tra itng sudt trong ban bé tong

Theo AASHTO LRED 2010 muc A6.11.7.2.1 {ing sudt nén doc 16n nhat trong Két qus
bé tong tai trang thai gidi han cuong d6 khong duge vugt qua 0,6 k.
Ung sudt nén 16n nhét trong bé tong duge tinh trong bang 5.23 1a 4,58 (MPa).
Kiém tra: f,,, = 4,58 (MPa)<0,6 f, =0,6 x30 = 18 (MPa) — dat yéu ciu,
5.10. THIET KE SUON TANG CUONG
5.10.1. Swon ting cwdong ngang trung gian (A6.10.11.1.2) 3
B6 tri suon ting cudng ngang trung gian nhu hinh 5. 10. 0.4
by= 300
S B 5.10.1.
7 Mo me;
b= 18 ¥a (3.88):
by
i
§ ===
et 3

Hinh 5.10. Suon ting cuwong ngang trung gian
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Chon kich thuéc suon ting cudng ngang trung gian nhu trong bang 5.41.

Bang 5.41. Kich thuée suon ting cwdng ngang trung gian

Thong sb Ky hiéu Gi4 tri Pon vi
Bé rong b, 110 mm
Bé day ty 10 mm
Cuong do chay Ey 250 MPa
M6 dun dan héi thép E 200000 MPa

5.10.1.1. Kiém tra ¢ ménh

Yéu cau vé do manh cua sudn tdng cuong ngang trung gian phai thoa man céng

thire (3.806): .
S o O 3
30 B,

0,256, < b, <16t
Két qua tinh toan va kiém tra dugc ghi trong bang 5.42.

Béng 5.42. Kiém tra yéu cAu d§ manh

Théng sé Gia tri Don vi Kiém tra
0,25b, 100.00 mm Dat yéu cau
16t 160 mm Pat yéu cau
50+d /30 86.67 mm Pat yéu ciu
0,48, JE / Fy 135.76 mm Dat yéu ciu

5.10.1.2. Kiém tra @p cing (46.10.11.1.3)

M4 men quén tinh cta suon ting cudng ngang phai thoa méan cong thirc (3.87)
va (3.88):
If 2 ‘{H‘

Izl
trong d6: /,,va I,, dugc xac dinh tir cong thic (3.89) va (3.90):

[, =btJ

15
. :Dl;‘p;’,j [E}_’i}

1 3 sl E
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Tham s do cting chiu udn ctia sudn ting cuong duge tinh nhu cong thie(3.91):
2.9
(d, /DY
M6 men quan tinh ctia sudn tdng cudng mot bén duoc tinh véi canh lién két cua
suon tdng cuong:

1= izpbﬁ =Lt 160 = 4,44 % 10° (mm®)
3 3
J=—2'5—,—2,0: o) ~=2,0=-0775205
(dy /D) (15007 1050)
ehan* =0
1, =b3J =1050%x16° x0,5 = 2,15 % 10° (mm").
(o 0,3152 i 0,31><2000EJO 51240 F, = 250(MP
(5/1,) (110/10) '
Chon F,,, = 250(MPa)—> p, =max(250/250,1.0) = I
4. 3 F,. 1.5 ]050 4 jf..? 15
I ;= /N 5 g L ( 220 ) = 1,34x10° (mm*)
e 40 200000

Vi I,, > I,, nén d cing ctia sudn ting cuong dugce kiém tra theo diéu kién saus
I, = 4,44 x 10° (mm®) > 1,34 x 10° (mm*) — dat yéu céu.

5.10.1.3. Kiém tra cwong dj

Kiém tra cuong do theo cong thirc (3.93):

F}J
4 = 0.1582(1—(})5‘——}8 2
; v, F,

ors

W r

Két qua tinh toan va kiém tra dugc thé hién trong bang 5.43.

Bing 5.43. Tinh todn Kiém tra cuong df cia swon ting cuwdng ngang trung gian
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5.10.2. Suon ting cudng gbi

Chon kich thudc suon ting cuong gi’;{)i nhu bang 5.44, dugc thé hién trong hinh 5.11.

Biang 5.44. Kich thuée swon ting cuong g6i

Théng s6 Ky hiéu Gia tri Don vi
Bé rong b, 140.00 mm
Bé day Ly 16.00 mm
Sudn tang cudng goi duge vét chéo goe a 45,00 Do J
Cudng do chay i 250.00 MPa
M6 dun dan hoi thép E 200000.00 MPa
b[= 300
7
ty= 16
3
= N b=
b= 140 il t
oF 2]
(o2}
tw [16 =
AN
Hinh 5.11. Suon (dng cuong goi
5.10.2.1. Kiém tra dp manh
; s - b, E
Kiém tra @ manh theo cong thire (3.95): - L1048 |—
p s

Két qua tinh todn va kiém tra do manh duoc ghi trong bang 5.45.

Bang 5.45. Két qua tinh toan kiém tra yéu cdu vé d manh

( Thong sb Gia tri
b, ('t 8.75
0,48 JE / F 13.58
Kiém tra Pat
216
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5.10.2.2. Ki

Kiém gra siz

Két qua tint

Ban

Stre khang ép

Dién tich thue

! Chiéu cao vat

SO lugng suém

Dién tich thue

Kiém tra

3.10.2.3. Ki
Stre khéang d

Do manh A4

Két qua tinh

Heé s0 chiéu dai

' Chiéu dai khon

Chiéu dai ¢6 hi

Dién tich c6 hig

M6 men quan ti
1am vich

. Ban kinh quén
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5.10.2.2. Kiém tra siec khding ép mit

Kiém tra sirc khang ép mat theo cong thirc (3.96):
(Rsb ),. N ¢b (Rsb)”

Két qua tinh todn va kiém tra dugc ghi trong bang 5.46.

Bing 5.46. Két qué tinh toan va kiém tra sirc khang ép mit

Théng s6 Ky hiéu Gia tri Pon vi
Strc khang ép mat ¢6 hé s6 (Ry, ),. 816.87 kN
' Dién tich thuc phén chia ra cia suon ting cudng Ay 2403.36 mm’
Chiéu cao vat 41, 64.00 mm
S6 lugng suon tang cudng goi n 2
Dién tich thyc cua sudn ting cudng A, 2432.00 mm?®
Kiém tra A=y, Dat
5.10.2.3. Kiém tra sicc khdng doc truc
Stre khang doc truc c6 hé 56 P, dugc tinh theo cong thirc (3.98):
F. = ¢.F,
Pd manh A dugce xac dinh theo cong thirc (3.101):
: 2
KB
A= — | =+
wrs—E
Két qua tinh toan va kiém tra dugc ghi trong bang 5.47.
Bing 5.47. Tinh toan kiém tra sirc khang dgc tryc
Théng s6 Ky hiéu Giatri | Donvi
Hé sb chiéu dai co hiéu cta cot K 0.75
Chiéu dai khéng duoc lién két ngang cta phan tir L 1050 mm
Chiéu dai ¢6 hiéu cuia cdt 2 dau khép KL 787.50 mm
Dién tich ¢6 hiéu cia tiét dién cot chiu nén A 9088.00 mm’
}\40 n’wn quan tinh ctia cdc STC goi doi voi dudng 7 34573653 o
tam vach
Bén kinh quan tinh cta tiét dién ¢t chiu nén r 61.68 mm
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Bang 5.47 (tiép theo)

Théng sb Ky hiéu Giatri | Donvi 09
Ty sb KL/r 12:77 Chiéu da;
b6 manh A 0.021 mm Chiéu cac
Strc khang danh dinh B 2252.59 kN D5 choml
Hé s6 stic khang nén 9. 0.90 Chiéu das
Strc khang nén danh dinh P 2027.33 | kN Ty 6 08
Luc cat 16n nht tai gdi v, 816.87 kN Bé rong b

Kiém tra Vo P, Pat Bé rong b
£ : 7 . 4 y Ngoai r

5.11. THIET KE NEO CHONG CAT HINH NAM -
. on =

5.11.1. Ciu tao neo hinh nam

| 511.28

5.11.1.1. Kich thwdc neo hinh nam Dé x4
€ Xac |

0 k€ xung
léch luc ca
nay co xét

Kich thude neo hinh ndm duge chon nhur trong bang 5.48.

Bing 5.48. Kich thudc neo

Thong s6 Ky hiéu Gia tri Pon vi khong ké 1
Chiéu cao neo h 100 mm toan nay, ¢
Puong kinh neo d 19 mm n.h}p 24m
: hién tinh te
Bo tri neo theo phuong ngang n 2 hang
SITZ
Cudng do kéo min B 400 MPa I1.2.1
Tung dé
Cudng do chay /3" 250 MPa
. Bin
5.11.1.2. Kiém tra yéu cdu vé ciu tgo .
Au vé ch R : £ Tiet ¢
Yéu ciu veé cdu tao doi vai neo lién ket nhu sau: '
Do chon siu neo vao bé tong: h—1, 230; 5
Chidu day 16p bé tong phti trén du neo: ¢, +1, —h 2 50; e
: s L/
Ty s6 chiéu cao va dudng kinh neo: / /d =4,
Bé rong ban bién trén tdi thiéu dé bd tri da 2 neo theo phuong ngang bz i, = Oy 3L
L/

Két qua tinh toén va kiém tra ciu tao neo hinh n4dm dugc ghi trong bang 5.49.
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Bing 5.49. Kiém tra cac yéu cau vé cau tao

Thong s6 Ky hiéu Gia trj |Pon vi| Kiém tra
Chiéu day ban bé tong t 200 | mm
Chiéu cao doan vut b 50 mm
D6 chon sau neo vao bé tong h—1, 50 mm Pat
Chiéu day 16p bé tong phu trén dau neo| f +1, —h=>50 150 mm Pat
Ty s6 chiéu cao va dudng kinh neo h/7d=>4 526 - Dat
Bé rong ban bién trén by 300 mm
Bé rong ban bién trén t6i thiéu bﬁ»mm 145 mm Dat

Ngoai ra, bude neo theo phuong doc cau khong 1én hon 600mm va khéng nho
hon 6d = 6x19 =114 (mm).

5.11.2. Trang thai gi¢i han mai ciia neo hinh nim

Pé xac dinh bude neo theo trang thdi gidi han moéi, bién do luc cit do xe tai moi
c6 ké xung kich can phai duoc xdc dinh. Bién do luc cit nay thuc chét 1a su chénh
léch lue cét duong va luc cat 4m tai tiét dién tinh toan do xe tai moi gay ra. Hi¢u ting
nay c6 xét dén hé s6 xung kich 1.15, hé sb phan bé ngang Ién nhit cho lan xe don
khong ké hé sb lan xe 0.473 (xem muc 5.4.2.1), va hé s tai trong 0.75. Trong tinh
toan nay, dam bién dugc xét dén con cic dim trong dugc thiét ké tuong ty. Dam
nhip 24 m duoc chia thanh 8 doan dé x4c dinh luc cit. Hinh 5.12 va bang 5.52 thé
hién tinh todn bién do lyc cit nay.

5.11.2.1. Tinh todn bién dp luc cit do xe tii moi
Tung dd dudng anh hudng duge xéc dinh trong bang 5.50 va bang 5.51.

Bing 5.50. Khoang cich giira cdc truc xe phan dwong va phin Am

Tiét dién Xk=Xs | L —x= %4 Xz X3 X4 X5
Goi 0.000 24.000 15.000 10.700 0.000 0.000
L/8 3.000 21.000 12.000 7.700 0.000 0.000
L/4 6.000 18.000 9.000 4.700 0.000 0.000
3L/8 9.000 15.000 6.000 1.700 0.000 0.000
L/2 12.000 | 12.000 3.000 -1.300 0.000 3.000
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Béang 5.51. Tung do duong dnh hwong phin duwong va phéin 4m

Tiét dién ¥1= Yk Y2 Y3 Y4 Vs Yo >
G&i 1.000 | 0.625 0.446 0.000 | 0.000 | 0.000 gt
L/8 0.875 | 0.500 0.321 0.000 | 0.000 | -0.125 Géi
L/4 0.750 | 0375 0.196 0.000 | 0000 | -0.250 L/8
3L/8 0.625 | 0.250 0.071 0.000 | 0.000 | -0.375 L4
12 |o0s500| 0125 -0.054 0.000 | -0.125 | -0.500 3L/8

L2
0 ol 2 8, 4 . T T Y . 11.2:2%
T__ ' L=I240£!O mm j’ T__ . L=24060 mm '% Stre khém
.5
:i? - 8 3
g g's 5 T St
E - > 1

P.a.h VO A ' P.a.h VZ
+ L/// ’ ¥ ©
4 smlvinE e

— o L) it & Nl 8
© = ur vy,
i 4 o i 5.11.23
Q 8L s S o I o A
g ,l_ IT | 3 l l : Khoang ¢
panV, == ) : - ' Dah Vs,
' % | + r~
1 ™ 1 N Q
:, % I: ‘--’-"‘(u\‘_: Q (=]
S = i g M6 men
g L1 ﬁ l'A ] =
et npie Sl Laey = 1€n hop nga
V P
3 T 8 £
1 X&p trén phan dudng l l.l
2 s J
. /;/”‘w? 3
; X&p trén phan am ; — o i D.ahV, Budce neo
) E o i §
; o
J
12, Xe 11 moi lé yng anh hieo
Hinh 5.12. Xép xe tai moi lén duong huong Tirong ty
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Bang 5.52. Bién d9 luc cit do.xe tai moi (kN)

—

ik iy | Le cit duong lon nhdt | Luc cit am lon nhét Bién 00 luc cit
' khong c6 hé so khong co hé s ¢6 hé so
Géi 136.752 0.000 102.564
L/8 114.639 -9.866 93.379
L/4 92.525 -19.732 84.193
3L/8 70.412 -29.598 75.007
L/2 48.298 -49.330 73221

5.11.2.2. Swee khang mdi cua neo

Strc khang méi ctia neo duge xac dinh boi cong thue (3.79):
Z. =ad’ >19d’
a=238-29,5logN ,

o = 238~ 29,5l0g(701,6 x10° )=-22,96

>  Z,=ad’ =|-22,96|x 19" = 8288,56 > 19% 19° = 6859 (N)
Nhu vay, stic khdng méi ctia neo la: Z, = 8288,56 (N)

5.11.2.3. Tinh todn buéc neo
Khoang céach cua neo chiu cit phai théa man cong thie (3.83):
nZ. I
<
VQ
M6 men tinh cua dién tich ban bé tong quy di dbi véi truc trung hoa tiét dién
lién hop ngén han duge tinh:

0 =éx1830x200x(-22@+50+ 166,65) = 14,49 x 10° (mm);

p

[ =0,0174 (m®) 12 md men quan tinh cta tiét dién lién hop ngén han;
Budc neo tai tiét dién géi duoc tinh nhu sau:

o2 _ nZ,I - 2x8288,56x0,0174x 10"
TV, V0 102,564x10° x 14,49 % 10°

= 194,068 (mm)
Tuong tu céch tinh trén, budc neo tai cac tiét dién duge ghi trong bang 5.53.
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Bang 5.53. Budc neo yéu cau (mm)

Tiét dién GBit oo B | |2 e 3L/8 L2
Budc nieo 194068 | 213.159 | 236415 | 265367 | 271.840 -
_ Strc khang
Budce neo théa méan khong 16n hon 600 mm va khong nho hon 114 mm. Tinh luc ¢
Ta b tri neo nhu sau: doan tir goi dén mot phén tu nhip bude neo la 150 m; doa Trudng ho
tir mot phan tu nhip dén gitra nhip budc neo 1a 250 mm. E
Truong ho

5.11.3. Trang thai gi¢i han cudng dd

- : : o ] » Gia trj cho
Tdng sO neo can thiét dé thoa man trang thai gioi han cudng do gitta diém

mo men duong 16n nhit va mod men bang khong dugc tinh bing cong thuc (3.84): ! fons <o
miie il

= -
0, Keét hop
i A i i . ” BN A ¥ 4 ' buoc n ]
Luc cit nam ngang danh dinh tai mdt ticp Xuc la gia tri nho hon cta 0,85 f.b ‘eo 4
\F A truot 1a doz
VaF, 4. w nhip dén
Stre khang cit co hé s6 ctia mdt neo don hinh ndm duoc xac dinh tir cong thae: 4
S.12. THIE

Q!‘ = ¢JCQ.'I -

: 4 5.12.1. (
v6i st khang cét danh dinh ctia mét neo don hinh nam la ;
Theo ba

Qﬂ' = O'SASC f(.'E(. S ASC‘F;J nen bé dé}

thep 16 mn
Két qua tinh toan bude neo theo trang thai gioi han cudong dg duge ghi ¢ bang 5.54 thé chon bé
Bang 5.54. Két qua tinh toin buwdc neo Kich tht

theo trang thai gioi han cuong do

i ; Thong s6 Ky hiéu | Gia tri | Don v
Hé sb stre khang cua neo ¢ Be 0.85
Dién tich tiét dién ngang ctia neo A, 283.53| mm
Cudng dd chiu nén clia bé tong S 30 | MPa

M5 dun dan hdi clia bé tong E, 27693 | MPa

Cudng do chiu kéo F 400 MPa

Ak, 113.4
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Bang 5.54 (tiép theo)

Théng s6 Ky hiéu | Giatri | Don vi
Stic khang cét danh dinh déi v6i mot neo don hinh ndm 0, 12921 kN
Tinh lve cét ndm ngang danh dinh tai mat tiép xlc P kN
| Trudng hop | £, A Ll 8575 kN
Trudng hop 2 ' 0,851bt, | 9333 | kN
Gia tri chon P 8575 kN
Téng s neo can thiét trong ving tir gbi dén L / 2 ng 78 neo
Bude neo P 307.69 mm

Két hop bude neo khi tinh theo trang thai gidi han moi va cuong do, ta thiy rang
budc neo tinh theo tr ang thai giéi han moi sé 1a khéng ché. Tir dé, b tri neo chong
truot 12 doan tir gbi dén mot phan tu nhip budc neo 1a 150 mm, va doan tir mot phan
tu nhip dén gitra nhip budc neo 1a 250 mm.

5.12. THIET KE MOI NOI BIEN DAM VAO VACH DAM
5.12.1. Chon kich thwée méi han

Theo bang 2 13, khi chiéu day co ban cta thép ban nbi 16 mm nho hon 20 mm
nén bé day mdi han géc téi thiéu 1a 6 mm. Hon mra theo 2.2.5.2, khi bé day ban
thép 16 mm lén hon 6 mm nén bé day t6i da ctia mbi han 1a 16 — 2 = 14 mm. Ta ¢6
thé chon bé day mdi han la 8 mm.

Kich thuée mbi han goe duge chon thoa man cac yéu cdu trong muc 2.2.5.

Bing 5.55. Kich thwée mdi han

Théng s6 Giatri | Donvi
Chiéu day mdi han 8.00 mm
Chiéu day Chiéu day 16n nhét ctia méi han goc 14.00 mm
Chiéu day nho nhit cia méi han goc 6.00 mm

5.12.2. Stte khéng tinh todn ciia méi han géc
5.12.2.1. Sikc khing ciia méi han géc chiu kéo hodic chju nén

Stre khéang cua mbi han géc chiu kéo hodc chiu nén song song v6i dudng han lay
nhu strc khang tinh todn cua thép co ban, véi thép co ban cép 250 thi strc khang tinh
toan cua thép coban la: R, =4, x F, =0,95x 250 = 237,5 (MPa).
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5.12.2.2. Sirc khdng tinh todn ciia méi han géc chiu cit

Dung que han E70XX (tuong ing véi thép co ban M270 cap 250 MPa), cudong do
bén kéo ctia que han 1a 70 ksi (483 MPa).

Khi han goc bang phuong phap ho quang chim va méi han géc cé canh 8§ mm nén
chiéu dai thuc ctia méi han goc 14 ¢, = 0,707 x8 = 5,656 (mm).

Stic khang tinh toan ctia méi han géc trén dién tich ¢ hiéu phai 1y nho hon gitra
suc khang tinh toan cta vat li€éu co ban hodc strc khang tinh toan cua thép han.
Stre khang ciit tinh todn nho nhét cua thép co ban 1a strc khang cét chay trén tiét
dién nguyén tinh trén mot don vi chiéu dai:
P = ¢,,(0,6Fyt) =1,0x0,6 x250x 16 = 2400 (N/mm)

Strc khang tinh toan ctia méi han goc 1a:
R.=0,6x¢,,xF, xt,=06x%0,8x480x 5,656 = 1304,06 (N/mm)
Do dé gia tri 1304,06 (N/mm) s& khéng ché.

5.12.3. Tinh noi lyc trong dudng han goc
Khi dam chiu uén bién dim va véch dam cé xu huéng trugt 1én nhau, do d6 li
két lam viéc theo tmg sudt cit:

Vm Vpa Vi
T'se=Snats %0 "‘]_Ss:r'
NC LT ST
trong do: '
T - luc cit trong 1 don vi chiéu dai duong han;

Vp, = luc cdt do cdc tai trong gay ra trong dam thép (chua lién hop);
Vi, - luc cét do céc tai trong gay ra trong dam lién hop dai han;

V,; - luc ct do céc tai trong gdy ra trong ddm lién hgp ngén han.

5.12:3.1. Giai dogn chwa lién hop

Bing 5.56. Luc ciit trén 1 don vi chiéu dai duong han
giai doan chwa lién hop

Thong s6 Ky hiéu Gia tri
Luc cat tinh toan 3 Vi 190.03 x10°
M6 men tinh ctia bién dam Sne 4323750.00
Mo men quén tinh ddi v6i truc trung hoa tiét dién [yo | 6547628633.33
Luc cét hay luc trugt trén 1 don vi chiéu dai T 125.49
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5.12.3.2. Giai dogn lién hop dai han

Béng 5.57. Luyc cit trén 1 don vi chiéu dai duong han

giai doan lién hop dai han

Théng s6 Ky hi¢u Gia tri Don vi
Luec cét tinh todn Vs, | 159.96.10° | N
M6 men tinh cuia bién dim déi véi truc trung héa TD | S | 261793517 | mm’
M6 men quan tinh d8i vdi truc trung hoa tiét dién I,; [12363592987.35 mm'
Luc cat hay lue trugt trén | don vi chiéu dai /4 33.87 N/mm
5.12.3.2. Giai dogn lién hop ngin han
Béng 5.58. Lyc céit trén 1 don vi chiéu dai dudng han
giai doan lién hop ngin han
Théng s6 Ky hiéu Gia tri Don vi
Luc céit tinh toan v, | 46688x10° | N
Mo men tinh ctia bién ddm déi véi tryc trung hoa TD|  Ssr 1156112.59 mm’
M6 men quén tinh ddi véi truc trung hoa tiét dién I |17405771684.24 mm*
Luc cét hay luc truot trén | don vi chiéu dai T 31.01 N/mm

Luc cit tong cong trong mot don vi chiéu dai duong han:

ST =12549+33,87+31,01=190,37(N / mm)

Trudng hop c6 thém mdt banh xe hoat tdi dat tai gbi cau (nhu hinh 5.13) ta phai
ké thém tai trong tap trung clia banh xe do6 vao, goi Q 1a luc cét do tai trong banh xe

tac dung lén dudng han trén mot don vi chiéu dai:
¥ (1 + IM )P
=——"——(mm
Q (L+2H)- i)
trong do:
P - tai trong tdp trung ctia banh xe hoat tai;

L - chiéu rong vét tac dung cua banh xe hoat tai tac dung 1&n mat cau theo

phuong doc cau;

L=2,28x107 xyx(1+IM)xP'

H - khoang cach tir mét cAu xe chay dén trong tdm dudng han.
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5.13.1.1]

-Trong x
mot luc 27
Ban bé{éng bu ]fmg_ St
m[d /\X/ e \ J. 1373
P 5 Al Y . Al I a
AL P A Khoang
| L+ 2H ! 3.13.2.8
1 Pudng han
¥ ; Sl 3208
Hinh 5.13. Phan phéi tdi trong banh xe Stic khar
Két qua tinh luc cit do banh xe tac dung 1én duong han dugc ghi trong bang 5.59.
Bing 5.59. Tinh todn lyc ciit do banh xe tic dung lén dwdng han Két qua t
Thong sb Ky hiéu| Gia tri | Don y F
Hé s tai trong ¥ 123
Tai trong bénh xe tc dung theo phuong doc cau P | 72500 "SI Luc ciing té
Hé so xung kich IM 0.75 Hé sé kich
Chiéu rong vét banh xe theo phuong doc cAu L ]50623| mm Chon'log Bl
Tai trong tap trung ctia banh xe P [145000] N .
‘ , H¢ s0 dicu k
Khoang cdch tinh tir méit cau xe chay dén trong tim duong han| H  |257.50| mm B i
" SO mit ma s:
Lurc cit do banh xe tac dung dudng han Q |[434.83| N/m 1
) Strc khéng tr
Tong luc tac dung 1én duong han: i —
: . - . Hé so strc kh
R=\/Q‘ L Ive =J434,83' +190,37° =474,68 (N/mm) B
) Sire khang tr
Kiém tra: R =474,68 (N/mm)< R, = 1304,06 (N/mm) — Dat. e
' 2.13.2. 258

5.13. THIET KE MOI NOI BU LONG

5.13.1. Céc yéu ciu vé bé tri bu Iong

Trong lién két ndy ta str dung bu 16ng cudng do cao M325 dudng kinh 22
(7/8 inch), luc xiét trude theo quy dinh la 221 kN. Cudmg d6 chiu kéo tdi thiéu

bulong F,, =820 (MPa).
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5.13.1.1. S6 lwong bu léng toi thiéu

Trong xdy dung, céc lién két chiu tmg suét tinh todn phai duge thiét ké it nhat
mot luc 27 kN. Trong cau 0 to, cac lién két khong ké lan can, tay vin it nhét ¢6 2
bu 16ng. Sudn ndi chiu cét c6 it nhit hai hang bu 16ng & mdi bén mdi néi.

5.13.1.2. Khodng cdch bu long

Khodng céch bu 16ng bé tri trong mbi ndi phai théa man muc 2.1.3.4.

5.13.2. Strc khang tinh toan cia bu long

5.13.2.1. Sire khdang trwot tinh todn cia bu long

Strc khang truot danh dinh ctia bu 16ng duge xéac dinh tir cong thic (2.10):
R, =K, xK,xN,xF

Két qua tinh todn strc khang trugt ctia bu 16ng duge ghi trong bang 5.60.

Béng 5.60. Két qua tinh todn sirc khéng trugt cia bu 1ong

| Thong s6 Ky hiéu Gié tri Don vi
i Luc cing toi thiéu yéu cau trong bu long R 221.00 kN
Hé s6 kich thude 13 K, 1.00
Chon loai bé mat Loai B
Hé s6 diéu kién bé mat K, 0.5
S6 mat ma sat cho mdi bu long N 2
Stc khang trugt danh dinh R, 221.00 kN/bu léng
- Hé s6 st khéng bu 16ng ¢ 0.80
i Stre khang truot co hé sb R, 176.80 kN/bu l6ng

5.13.2.2. Sirc khdng cit ciia bu long

Strc khang cét danh dinh ciia bu 16ng khi dudng ren ndm ngoai mit cit dugc xéc
dinh theo cong thuc (2.4):

R, =0,484, xF; x N

Két qua tinh todn strc khang cit c6 hé sb cua bu 16ng ¢ trang thi gisi han cudng
d6 duogc ghi trong bang 5.61.
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Biing 5.61. Két qua tinh toén sitc khéng cit c6 hé s0 cia bu 1ong

Thong s6 Ky hiéu Gia tri Pon vi
Dién tich bu léng theo dudng kinh danh dinh A, 380.13 mm’
Sé mit phing chiu cat ciia bu long N, 2.0
Cudng do chiu kéo nho nhét cia bu 16ng a1 820 MPa
Strc khang cat danh dinh ctia bu 16ng R, 299.24 kN
Hé s strc khang bu long 78 74.80
Stic khang c6 hé s ciia bu 1ong chiju ct R, 239.39 | kN/bu long

5.13.2.3. Sirc khdng ép mdt tqi 16 bu long

Véi céc bu long c6 khoang cach tréng giira cac 16 khong nho hon 2,0d va voi

khoang céch tréng & ddu khong nhd hon 2,0d, strc khang ép mat tai 16 bu long duge
xac dinh tir cong thure (2.6):

, =2,4d xtx F,

Két qua tinh toan suc khang ép mét co hé sb ctia bu 16ng & trang théi gidi han

cudng do duge ghi trong bang 5.62.

Bang 5.62. Tinh toan sirc khang ép mat

Théng b Ky hiéu | Giatri | Don vi
Puong kinh bu 16ng d 22 mm
Bé day nho nhit ctia mbi ndi t 15 mm
Cudng do chiu kéo cia thép lién két F 400 MPa
Stre khang ép mit danh dinh ctia bu 16ng R, 316.80 kN
Hé sb stic khang bu 16ng B 0.80
Strc khang c6 hé s6 ctia bu 1ong chiu ép mit R, 253.44 [kN/bu lén

Stic khéng ctia mot bu 16ng 12 gia tri nhd nhat cua ste khang cét, stc khang é
mat va stc khang trugt. '

5.13.3. Kiém tra theo trang thai gioi han thi cong
5.13.3.1. Kiém tra trang thdi thi céng ciia bu long mdi néi bin bién trén

B4 tri mbi ndi gdm 10 bu 1dng & mot phia ctia lién két nhu hinh 5.14.
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Hinh 5.14. B6 tri bu long moi néi ban bién trén

Ung suét tai dinh dam thép do tai trong thi céng' dugc tinh o trén:
fyy =-102,57 (MPa)

Luc doc cé-hé so tdc dung trong trong ban bién trén:

F,, =(~102,57)(300x25)x 107 = -769,28 (kN)

top —

Luc doc 6 hé s tac dung trén mdi bu 16ng:

-769,28

F, = = 76,93 (kN/bu 16ng)

Kiém tra: F,, =76,93 (kN/bu long) < R, = 176,8 (kN/bu 16ng) — dat yéu cau.

5.13.3.2. Kiém tra trang thdi thi cong cita bu long méi ndi bin bién dudi
B4 tri mdi ndi gdm 16 bu 16ng & mot phia cia lién két nhu hinh 5.15.

50 50
[C 3@80 00 . 3@80 [

fa] 1

+ 404+ 4+ 4

50
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+
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e

+
e
+
5
+
e
+
4+

-

Bl rl 680 |

Hinh 5.15. B6 tri bu long moi néi ban bién dudi

Ung sudt tai ddy dam thép do tai trong thi cong dugc tinh & trén:
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fbf = 88,99 (MPa) g
Luc ¢6 hé sb tac dung trong ban bién dudi:
F,, =88,99x400x25x107 = 889,9 (kN)
Luc doc ¢6 hé sb tac dung trén mdi bu 10ng: Ly ea
889,9 2
F)‘b 27355,62(}(N/bu Iong) Ma men ¢
Kiém tra:  F), = 55,62 (kN/bu 16ng)< R, = 176,8 (kN/bu 1ong) — dat yéu cu.
. 5.13.3.3. Kiém tra trang thdi thi cong ciia bu long moi noi vich Ung suét
St dung 3 hang bu 16ng, méi hang ¢6 11 bu léng duge bo tri song song nh
hinh 5.16.
, 2@80 .80 . 2@80 -
= IR Céc img s
A xac dinh tir ¢
+ 4 4i4 44
+ 4 Ai4 4 4o
e e
+ 4 404 4 4
88+ + TR TN brong do:
+ 4 4i4 4 4 R,-h
O
:: Resd
nait e #
+ 4 U4 4+ 5
TR O Juer =
& " Do dd, s
#,,, dugc tinl

Hinh 5.16. B6 tri bu long méi noi vach

M6 men quén tinh cia nhém bu 16ng vach dbi voi tam ctia nhém bu 16ng mot bé
ctia ban lién két duoc tinh theo cong thire (2.42):

o =’;—’;1|:s"(n:J —!)+g2(m’2 —1)]

trong do: m - sb hang bu long, m = 3;
n -s6 bu long trong 1 hang, n = 11 ;
s - budc bu 16ng theo phuong thing ding, s = 90 mm.

230

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


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

g - budce bu Iong theo phuong ngang; g = 80 mm

I,= ”;3[902(112 ~1)+80°(3 - 1)] = 2,81 10° (mm’) 1

Luc cit 6 hé sd tai ban noi:

V=125%x12,66x4=6330(kN)
Mb men do luc cit c6 hé s tai trong tdm ban lién két:

M,=V xe= 63,30x["’—go-+8—f]x 107 =7,60 (kN.m)
Ung suat udn tai ban bién trén va ban bién dudi tai vi tri mbi ndi:

fs = fiop =—102,57 (MPa)

Sos = Joor = 88,99 (MPa)
Cdc ung sudt nay gy ra mo6 men M
xac dinh tir cong thirc (2.40) va (2.41):

£ )%
M e ‘Rh Caw Rcf fncf

o va luc cat H,, tai vach, M, vaH,, dugc

) (D
Hmu o, -"V.)—(Rh ch" + Rcffncf)

trong do: _
R, - hé¢ s0 lai (A6.10.1.10.1): R, = 1.0;
R - ti s6 kiém tra strc khdng truot, ti s6 nay 1dy bang 1.0;
F = f;,(A6.13.6.1.4b);
Juef = Jos» (A6.13.6.1.4D).
Do do, st dung chiéu cao clia vach theo phuong dimg la 2000 mm, M, va

ww
H' duogc tinh nhu sau:

uw

2
M,,w=t“*D |R,, - Rcff,,cf M0—|10( 102,57)—1,0x88,99|x 10
= 281,60 (kN.m)
Mo LD (RyFy + Ry f,mf) Mx—jojg(j,o><(—102,57)+!,0><88,99)

= -228,14 (kN)

Téng m6é men cé hé so trong vach:
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M, =M,+M,,=7,6+281,60=289,20 (kN.m)

fot

Luc cit ¢6 hé sb trong mdi bu long do luc cét theo phuong thing dimg duoc tinh:

F.= %’% = 1,92 (kN/bu 16ng)

5

Luc téc dung 1én mdi bu 16ng do hop lyc sinh ra do uén:

H,, |-22814|
N v

Fy = =6,91(kN/bu l6ng)
Thanh phan luc ¢6 hé sb theo phuong thing dimg cua bu 16ng bt Igi nhat do tong
md men cé hé so trong moi ndi duge tinh:

M

X 289,20%x10° x 80
FMv L i

I 2,81%10°

= 8,23 (kN/bu 16ng)

Thanh phan luc ¢6 hé s theo phuong ngang cia bu long bt loi nhét do tong
mo men co hé so trong moi néi duoc tinh:

M,y 289,2x10° x450

7] 2,81x10°

Fuu = = 46,31 (kN/bu 16ng)

Tinh ton téng hop luc tic dung 1&n bu 16ng bat lgi nhat;
Ru = F: = \/(TE:\' + FM\')” o (F}'l 5 FMI: )“

R, = F, =(1,92+8,23)" +(6,91+46,31) = 54,18 (kN/bu 1ong)

Kiém tra:

R, = 54,18 (kN/bu 1o6ng) < R, = 176,8 (kN/bu 16ng) — dat yéu cau.
5.13.4. Kiém tra theo trang thai giéi han sit dung
M6 men ¢ trang thai gioi han str dung tai vi tri mdi ndi duge ghi trong bang 5.63.

Bang 5.63. M6 men tai vi tri m&i n6i (kN.m)

Xk Yk W Mp, Mp, My

8.0 5.33 64 810.82 615.68 1754.925

Két qua tinh toan Gmg sudt ban bién trén va ban bién dudi dim thép tai vi tri moi
nbi duoc ghi trong bang 5.64 va bang 5.65.

232

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

= Mm

810.82

Do do, tm

Ban bién

Ban bién |

5.13.4.1. .
s dung

Luc thiét }

F

i

Luc doc e

F

4

Kiém tra:
F

|


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

Béng 5.64. Ung suit ban bién trén ciia dim thép (MPa)

Mp, Mp, My m Sie LT st*r fff

810.82 0.0111 -73.05

4 615.68 0.034 -18.11
1754.925 0.104 -16.87
Téng cong -108.03

Bing 5.65. Ung suéit bin bién dudi ciia dim thép (MPa)
¥4

Mp, Mp, M 5o Ky S Jor’

810.82 0.0128 63.35

615.68 0.017 36.22

1754.925 0.019 92.36
2 Tong cong 191.93

Sy =—108,03 (MPa)
Jor =191,93(MPa)
Do d6, ing sudt thiét ké duoc tinh theo cong thirc (2.47):

-108,03

Ban bién trén: S =-108,03 (MPa)

= % = 191,93 (MPa)

¥

Ban bién dudi: Eon

5.13.4.1. Kiém tra bu long mdi noi bin bién trén theo trang thdi gici han
sw dung
Luec thiét ké trong ban bién trén duge tinh nhu sau:

Fy = F,1op % Ag 10p = ~108,03 % 300x 25 = 810,225 (kN)

L Luc doc co hé sb trong mdi bu 16ng dugc tinh nhu sau:
-810,225| y
F,, =+——=281,02 (kN/bu l6ng)
10
Kiém tra:

F,, = 81,02 (kN/bu 16ng) < R, = 176,8 (kN/bu 1éng) —> dat yéu cau.
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5.13.4.2. Kiém tra bu long moi noi ban bién dwdi theo trang thdi gidi han 5.13.5.2
s dung _
. £ 4 i ¢ -'_Dlh.él'l tic
Luc thiét ké trong ban bién dudi duoc tinh nhur sau:
Fyp = Fypoy % Ag por = 191,93 x400% 25 % 107 = 1919,30 (kN)
: 5 Dién tic
Luc doc ¢6 hé s6 trong mdi bu 16ng duge tinh nhu sau: '
19
Fy, =u= 119,96 (kN/bu 16ng) _
Dién tiec
Kiém tra:
F,, = 119,96 (kN/bu long)< R, =176,8 (kN/bu 16ng) — dat yéu cau.
5.13.5. Kiém tra theo trang thai gi¢i han cuong do
: ) Jig iy A
5.13.5.1. Tinh todn ing suit bén bién trén va ban bién dwgi tqi vi tri moi noi i
Mb men ¢ trang thai gidi han cuong do trong timg giai doan tai vi tri mdi noi Chon 4,
duoc tinh toan trong bang 5.66. e
Doi véi

Bang 5.66. Tinh moé men c6 hé s tai vi tri mdi n6i (kN.m)

I& img sut
ung suat th

Yk

| My

MLLHM

| 1012.80

2362.398

néi duge ghi trong bang 5.67 va bang 5.68.

Bing 5.67. Ung suit ban bién trén ciia dam thép (MPa)

Do dé: ]
Mp, Mp, M sim Sie LT Ssr Ssiap Luc thié
1012.80 0.0111 -91.24 hicu 4, tré
853.12 0.034 -25.09 B tio
2362.40 0.104 2272 %< nho nhit
Tong cong -139.05
Bang 5.68. Ung suét ban bién dwéi ciia dam thép (MPa)
Mp, Mp, Mg 5% 80 5o Jsbf Tyso:
1012.80 0.0128 79.13 3 _
853.12 “0.017 50.18 Ung suat
2362.40 0019 | 124.34
5 ¢ Téng cong 253.65
234
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an 5.13.5.2. Lue thiét ké theo trang thai gioi han cwong do

Dién tich co6 hiéu cta ban bién trén:
A, ;= A, =300% 25 =7500 (mm’)

Dién tich thyc ctia ban bién dudi tai vi tri mdi néi duge tinh nhu sau:
A,y =[400—4(22+3.2)]25 = 7480 (mm?)

Dién tich c¢6 hiéu ctua ban bién dudi dugc tinh theo cong thirc (2.44):

A = ¢H [:H A
e.bf ‘Qﬁy F}; n

£ [ 0,80 x 400
e 71 0,95% 250

Chon 4, ,, = 10000 (mm?’)

]x 7480 = 10078,32 < A, = 400x 25 = 10000 (mm?)

Déi vai két cau chiu udn duong, ban bién khéng ché 1a ban bién dudi vi n6 ¢ ti
1¢ (mg sudt udn 16n nhat déi véi Gmg sudt uén ban bién téi han tuong tng. Do do,
rng suat thiet ke Fop dugec tinh theo cong thic (2.43):

-%L rag.F, 1,0)(1,0)(250)
h

o =yl By = 251,83 (MPa
of 3 5 (MPa)

Fy=075a¢,F,, =075x1,0x1,0%x250=187,50

253, 65’
SR (

Do dé: F,, = 251,83 (MPa).

Luc thiét ké nho nhét & ban bién dudi, dugc lay bang F,, nhan véi dién tich co
hiéu 4, trén ca hai phia ctia méi néi. Dién tich ban bién nhd hon duge sir dung dé
dam bao ring luc thiét ké khong vuot qua cudng do clia ban bién nho hon. Lyc thiét
ké nho nhit duge tinh:

- Py =Fy A, =251,83x10000x10~ = 2518,3 (kN)

C

] : F,
Ty sb Ry = ¢f =>251,83‘=099
— for | 1253,65
y Ung suét thiét ké nho nhét ¢ ban bién trén duge tinh theo cong thirc (2.45):
1 Erc‘f = Rcf M — 0,99’_1139}05‘ - 138,05 (MPa)
h ’
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Fyo =0.750F, =075 1,0x1,0% 250 = 187,5 (MPa)

Do do: F,. = 187,5 (MPa). 'y
Luc thiét ké nho nhat do ban bién trén, dugc 1y bing F,., nhan véi dién tich cd Xac dinf
hiéu 4, trén ca hai phia ciia méi ndi. Luc thiét ké nho nht duoc tinh nhu sau: phuong g
B Nhu tink
Py = Fop dyp = 187,5x7500% 107 = 1406,25 (kN)
5.13.5.3. Kiém tra bu long moi néi ban bién trén
Luc doc ¢6 hé s6 trong mdi bu long: 1
5
P J’.Iq
R, = ”3” _1406.25 _ 140,63 (kN/bu long)
\ ]
Kiém tra strc khang c6 hé s6 ctia bu [6ng, R, nho hon sirc khing cht c6 hé sb cua
mot bu 16ng. M,
R, = 140,63 (kN/bu 16ng) < R, =176,8 (kN/bu long) — dat yéu cAu.
’ . M
5.13.5.4. Kiém tra bu [ong méi néi ban bién duwdi 4
Luc doc ¢6 hé 'sé trong mdi bu long: o
P i
R ="L- 2183 _ 157,39 (N/bu long)
j{ma -
Kiém tra: i
R, =157,39(kN/bu long) < R, = 176,8 (kN/bu 16ng) — dat yéu cAu. Tong mé
5.13.5.5. Kiém tra bu long moi néi vdach theo trang thdi gioi han cwong dg
Luc cht do tai trong c6 hé sb tai mbi néi V, = 387,31 (kN). Tinh todn
Strc khang ciit danh dinh ¥, = 2436 (kN) dugc tinh & myc 5.7.5.2
Kiém tra strc khang cit cua vach theo cong thire (3.126):
V. =387,31(KN)< 4V, = 1,0x 2436 = 2436 (kN) —> dat yéu cau. P
Vi V., =387,31(kN) <0,54V, = 1218 (kN) nén lyc cat thiét ké ¥,,,c6 thé dug
tinh theo cong thire (2.37):
Tinh toan

V., =15V, =15x38731=>580,97 (kN)

tong md mer

Mo men M, do su léch tdm cua luc cht thiét ké tinh tir tim mdi néi dén tro ctia nhém bu
tadm cuia nhom bu 16ng trong vach dugc tinh nhu sau:
Mil‘v’ = Vuwe
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L, =580,97 x [zgo 820] 107 =69,72 (kN.m)

Xac dinh thanh phan md men khang ctia vach M va téng hop luc thiét ké theo

Hw

phuong ngang trong vach H,,,. M, va H,, duoc tinh todn tai trung diém ctia véch.

"

Nhu tinh toan & trude ta co:

[,y = 253,65 (MPa)
F,; = 251,83 (MPa)

(4

oo =—139,05(MPa)

Ry =0,99

e v : ]R,, R A

M,, = M—X;igfo—"}; 0% 251,83-0,99%(~139,05)|x 107 = 572,55 (kN.m)
B, = D(R;,Fcf + Ry foer )

B o M(z,o x 251,83+ 0,99 (~139,05))x 1077 = 959,03 (kN)

Tong md men c6 hé so tai moi noi vach:

M, =M, +M,, =69,72+572,55=642,27 (kN.m)

1ol uy
Tinh todn luc c6 hé sb trong mdi bu 16ng do luc cat theo phuong thing dimg:

Vo _ %ﬁl = 17,61 (kN/bu 16ng)

& Nb
Luc ¢6 hé s6 tac dung 1én mdi bu 16ng do hep lyc theo phuong ngang:
F,y = _ 29993 _ 29 06 (eN/bu lng)
N, 33

Tinh toan thanh phan luc c6 hé sb theo phuong dimg trong bu 16ng bét loi nhat do
tdng mé men cé hé sé trong mdi ndi, véi khoang cach theo phuong ngang tir tdm
ctia nhém bu 16ng dén bu 16ng bat lgi nhat 1a 80 mm:

M,x 642,27x10°x80
FM = =

v 5 4]
Ip 2,81x10

= 18,29 (kN/bu 1éng)
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Tinh toan thanh phé‘m lyc ¢6 hé sb theo phuong ngang trong bu 16ng bét loi nhét
do tong m6 men c6 hé sb trong mdi nbi, véi khoang céch theo phuong dimg tir tam
ctia nhom bu 16ng dén bu léng bt loi nhit 1a 450 mm:

M,y 642,27 x10° x450

Y
1z 2,81x10

Fyy = = 102,85 (kN/bu 16ng)

Tong luc tic dung trong bﬁ l6ng bat loi nhat dugc tinh:

R, == \/(Fs ‘*‘FM.-)a +(Fy +FM;:)2

R, = \/(1 7,61+ 18,29)2 +(29,06 + 102,85)2 =136,71(kN/bu 16ng)
Kiém tra:

R, = 136,71 (kN/bu long) < R, = 176,8 (kN/bu 16ng) — dat yéu céu.
5.13.5.6. Kiém tra tdm bin néi bién trén theo trang thdi gici han cuwong dp
Ban ndi ngoai ¢6 kich thude: 300 x 15 (mm)

Hai ban ndi trong c6 kich thude: /30 x 15 (mm)
B4 tri ban ndi bién trén ¢é kich thude nhu hinh 5.17.

; 300
| 1
65 170 65
1 1 | |
N /I ) P Tk, W Y A i A

= TS NS W)
| 130 7] | 130 |

Hinh 5.17. Bo tri bu long cho ban bién trén

Luc thiét ké trong ban ndi chiu luc nén phai khong duge vugt qua strc khang cé
hé sOR,, R, dugc tinh theo cong thirc (2.46):

R, = §.F, 4,

Strc khang c6 hé s6 ctua ban noi ngoat:

b,
R, = §,F, 4, =0,90% 250x300x 5% 107 = 1012,5 (kN) >~
_ 1406,25

=703,13 (kN) — Pat y8u cau.

238

CuuDuongThanCong.com httpsllfb.comlta'lialdiemuﬁtl

5.13.5 0
Ban ndi
Bén nbi
Chon 3 t

Ban ndi
trong tiét di

Dau tién,
trong ban n¢

Jor

Kiém tra
dugec tinh o

Jor,
Doi vadi v
nhu sau;

Tor.

trong do: A4
A,


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

Stre khéng c6 hé s0 ctia hai ban néi trong:

P
R.=¢,F, A, =0,90x250x2x 130x15x 107 = 877,5 (kN)> ——?-i

“

7 \
o020 = 703,13 (kKN)— Dat yéu cau.
5.13.5.7. Kiém tra ban noi bién dudi theo trang thdi gidi han cwong dp
Ban ndi ngoai ¢é kich thude: 400x 15 (mm)
Ban noi trong cé kich thude: /18015 (mm)
Chon 3 ban ndi ¢6 kich thude nhu hinh vé 5.18.

180 180

% 7

DAZENMMEFANNMNN A\
V2 770000, 2

[501801 140 IBOISOI

1 400 ‘L

Hinh 5.18. Bo tri bu long cho ban bién dudi
Bin néi canh dam chiu kéo duge kiém tra chay trohg tiét dién nguyén va nut
trong tiét dién thuyc.
Dau tién, kiém tra chay trong tiét dién nguyén déi véi luc kéo thiét ké. Ung suét
trong ban noi dugec tinh:
BN\ 208:8% 10
Agprg 2x180x15+400x15

fbf.j'f(’fd = - 220,9 (Mpa)

Kiém tra tmg sudt td hop trong ban néi phai nho hon stc khang chay co hé s6
dugc tinh & cong thirc (4.4).
Jof yietd = 220,9(MPa)< ¢ F, =0,95x 250 = 237,5 (MPa) — Dat yéu céu.
D61 véi vét nut trong tiét dién thyc, Gmg sut trong tim ban ndi c6 thé duoc tinh
nhu sau:

Py

/i Y ST
% SPL.n

trong do: 4 gp, , - dién tich tict dién nguyén ctia ban noi (mm®);

A gpy - dién tich tiét dién thye chia ban néi (mm?).
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Dién tich thue ctia ban ndi trong, ban ndi ngoai duge tinh nhu sau:
Ban néi ngodi:  Agp,, =[400~4x(22+3.2)]x 15 = 4488 (mm?)
Ban ndi trong:  Agp,, = 2[180—2x(22+3.2)]x 15 = 3888 (mm’)

Tong cong: Agpy, , = 4488 + 3888 = 8376 (mm’)

Theo AASHTO LRFD 2010 diéu 6.13.5.2, ddi v6i ban ndi chiu kéo thi dién tich

thue 4, phai khong vuot qua 0.854, :
D6i véi ban nbi ngoai:
Agpy , = 4488 (mm?) < 0,85x400x 15 = 5100 (mm’) — Dat yéu cau.
D& v6i ban ndi trong: '
Agpy = 3888 (mm?) <0,85% 2x180x 15 = 4590 (mm?) — Dat yéu cAu.
Téng cong:
Agpy,» = 8376 (mm?) < 5100+ 4590 = 9690 (mm*) — Dat yéu ciu.
Ung suét trong ban ndi:

il By . T5I8%I0°
ks gt el 8376

= 300,66 (MPa)

Kiém tra Gng sudt td hop phai nho hon strc khing kéo dit ¢6 hé s, duge g
dinh & cong thitc (4.5):

ﬁy',ﬁ'uc =215 (Mpa) < ¢n F;rR

,U =0,80x400x1,0x1,0 = 320 (MPa)

— dat yéu ciu.

5.13.5.8. Kiém tra ban néi vich theo trang thdi gidi han cuong dp
Ban ndi vach dugc sir dung gdm hai tdm c6 kich thude: 18 x 1000 (mm)
Ung suét 16n nhét trong ban ndi vach duge tinh boi:

f = MHV 7t M!JW + HHW
w S A
SPL.g SPL.g
trong do:
Sspp, g - MO men khéng ubn ctia ban ndi vach theo phuong dimg;

Agp, o - di€n tich mét cét ngang cuia ban ndi véch.

240

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

Ung si

Sy

Kiém t
chay nho
LS

Kiém tr

hé s6 gay
thire (2.31]

Do dé, s
R =

J

Luec cit 1
e —

w

Kiém tra
khing kéo ¢

Do d6, st
R.=0,8(

Kiém tra |
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(ISXIOOOB

12 J }
=3,0x10° (mm®*) :

Agp ¢ = 2x18x1000 = 36000 (mm®)

I\‘
N i

Ung suét 16n nhét trong ban ndi véch duge tinh:
Mty M i) Bty (692 572,55)x10° L 959.03x10’

iy [ W

M ot Sgppyg A.m,g u 3.0x10° 36000

= 240,7 (MPa)

Kiém tra mg sudt 16n nhat trong ban noi vach khong duge vuot qua cudng do
chdy nho nhat ctia ban no6i nhan voi hé s6 stre khang ¢,

[, =240,7(MPa)< §F, = 1,0x 250 = 250 (MPa) —Dat yéu cau,

Kiém tra luc cit chay trong tiét dién ngang cua ban ndi vach do luc cét thiét ké co
hé so gdy ra. Stic khang cat chay co hé s6 cua phan tir lién két duge tinh theo cong
thice (2.31):

R.=¢,0.58F A,

Do dé, stre khang cét chay c6 hé sb duge tinh nhu sau:

R.=1,0x0,58x250x36000 x 107 = 5220 (kN)
Luc cit thiét ké dugce kiém tra dya vao strc khang céit chay c6 hé so:
V. =380,97(kN)<R, =5220(kN) — Dat yéu ciu.
Kiém tra su dut gy trén tiét dién thuc cua ban néi vach do lyc cit thiét ké. Strc
khang kéo dut c6 hé sé ctia phan tir lién két duge tinh theo cong thire (2.39):
Rl = ¢l g 0 SSRP ]_‘In' Al A1
Do do, strc khang kéo dut ¢6 hé sé ctia tAm ban ndi duge tinh nhu sau:
R.=0,80%0,58x1,0x400x(36000—2x11x18Xx 25,2)>< 1073 = 4829,46 (kN)
Kiém tra luc cét thiét ké phai nho hon stre khang kéo diit 6 hé sb:
V. =580,97 (kN)< R, =4829,46 (kN) — Dat yéu cau.

uw

5.14. PHAN TiCH TAI TRONG NGANG

Luc gio cuong do 0,0024 MPa tic dung lén két cdu nhip duoc thé hi¢n & hinh
5.19. Khoang céch hé lién két ngang/khung ngang la Lb = 6 m, chiéu dai nhip 24m,

chiéu cao dam thép 1100 mm, va mat c4t ngang cau gdm 6 dam.
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w=0.0024MPa _

[}
E
= e i s G e e
'L?' \ Pwt
o
o
P

Hinh 5.19. Lue gi6 tdc dung Ién ddam ngodi

Tai trong gio6 cling lai dugc truyén vao mo bai mat cau (mat cau dong vai tro 1a
dam ngang). Phan luc phai truyén cho goi bang nhau ca 6 dam. Luc gi6 tac dung lén
bién trén cua moi dam:

P =55%10°N =35,5(kN)

wi

3
:1s4><0,9024x(2215_HOOJXG'OXIO

Phan luc 1én mdi dam la:
Pls=P . P =] a5 5=16.5(kN)

1 wh
Vi vay, luc gi6 tac dung 1én dam ngang bén trong la 11,1 kN; va lyc gié tac dun
lén dam ngang ngoai ciing 1a 16,6 kN.
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6.1. SO LIE!

Chiéu dai
Chiéu dai
Khd céu:

Tai trong:
6.1.1. Vit

6.1.1.2. T}
Cudng dé
Cuong do
M6 dun da
Thép duon
6.1.1.3 Bé
Bé tong sir
6.1.2. Mt
S6 luong d
Khoang ca
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