ViDU 1 : THIET KE TRU CAU

1. SO LIEU THIET KE

Thiét k€ tru than cot dd két cau nhip ddim BTCT DUL gian don L=33,35m. Tai trong thiét k&
HL — 93, cu 3 lan xe, chiéu rong toan cdu W = 12,2m,
Chiéu rong phan xe chay 11m
Van toc gié V=180 km/h.
Van toc dong chay V= 1,5 m/s
Méng trén dat soéi san chat. Trong luong riéng dat y=1900 KG/m®, géc ma sit trong ¢ = 32°.
Song khong thong thuyén. Cau khong tinh véi téi trong dong dat .
Kich thuéc try xem hinh 1.



2. TAI TRONG
2.1 Tinh tai (DC)
a/ Do két cau nhip

Trong luong dat

68.5x 1.8x 9.81 = 1210 KN

Nhip trai Nhip phai Pon vi
Chiéu dai nhip toan bo L= 33.35 33.35 m
Chiéu dai nhip tinh ton L= 32.50 32.5 m
Khoang cach tir tim goi dén tim tru  0.425 0.425 m
Trong lugng cua 5 dam I dic san 1509.5 1509.5 KN
Vin khuon dé diic ban 209.4 209.4 KN
Béan mat ciu 981.5 981.5 KN
Dam ngang dau 87.9 87.9 KN
Dam ngang giita 65.9 65.9 KN
Lan can (0.4 KN/ m 1 bén) 13.3 13.3 KN
GO chén ( 8.22KN/m 1 bén ) 274.1 274.1 KN
Tong cong 3141.7 3141.7 KN
Tdng tai trong thang ding P,,.= 6283 KN
Momen doc ciu M =0
b/ Trong luong tru

Tém ké g6i 628 KN

Khoi chan dam 343 KN

Mi try 672.1 KN

Phan than cot

Puong kinh cot 1.5 m

Dién tich 2 cot, A 3.533 m*

Chiéu cao cot, h 8.000 m

Khéi lugng cot, A, h 28.260 m’

Trong lugng cot = 28.26x 2.5x9.81 = 693.1 KN

Phan than dac

Chiéu rong 2.000 m

Chiéu dai 7.500 m

Dién tich than, A 14.140 m

Chiéu cao than tru, h 5.258 m

Khoi luong A, h 74.348 m’

Trong lugng than =1823.4 KN

Mong

Chiéu rong moéng 5.000 m

Chiéu dai méng ( ngang ciu ) 9.000 m

Chiéu cao méng 2.000 m

Khéi luong gidm do do vat -6.75m’

Khéi Iuong méng 83.25 m’

Trong lugng méng 2042 KN

Tong trong luong tru 5327 KN

2.2/ Trong luong dat trén tru:

y= 1800 Kg/ m’

Chiéu cao khéi dat trén méng 4.00 m

Chiéu dai 9.00 m

Chiéu rong 5.00 m

Dién tich than tru 2x14.14 m*

Khéi lugng dat 68.47 m’ = 68.5m’



2.3/ Tinh tai do 16p phu mat cau

Chiéu day 16p phu 0.074
Trong luong 16p pht
Nhip trai 306.3 KN
Nhip phai 306.3 K
Cong 612.6 KN =613 KN
2.4/ Hoat tai

al Xe tdi két hop véi tdi trong lan LL, ( A.3.6.1.3.1 )

V6i 1 1an, xé€p méi nhip 1 xe tai, khoang céch t6i thiéu gitta 2 xe 1a 15 m. két hop vdi téi trong lan
W =93KN/m (hinh...2)
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Hinh 2 : Xe tai va tai trong lan trén nhip

Phan luc goi trén mot lan nhip trai nhip phai
Do xe tai 126 KN 297 KN
Do tai trong lan 155.1 KN 155.1 KN

% Lay 90% phan luc goi 16n nhit do x€&p tai trén ca hai nhip ( A3.6.1.3)

% Hé s6 triét giam lan xe: d6i véi 3 lan 1a 0.85 (A3.6.1.1.2)

Phan luc goi nhip trai
P,=0.9x(126+155.1)x0.85x3 = 645.12 KN
Phan luc goi nhip phai
Pprai= 0.9x(297+155.1)x0.85x3 = 1037.57 KN
Tong luc thang ding do hoat tai
P =645.12+1037.57 = 1683 KN
Momen theo phuong doc ciu vé phia nhip phai
M= (1037.57x0.425) - (645.12x0.425)= 168 KNm
Chiéu rong phan xe chay B=11m, chiéu rong thiét ké mot lan xe 3.6 m. Theo phuong ngang cu,
céc xe c6 thé xép léch tam nhu sau ( hinh 3
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Do léch tam e theo phuong ngang ciu
e=0.1m

Momen theo phuong ngang
M,=168.3 KN.m

bl Xe ddc biét két hop vdi tdi trong lan LL, ( Hinh 4)
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Hinh4 : Xe dac biét va tai trong lan trén nhip

Phan luc goi bén phai do mot lan xe
P= (1+0.96)x110 = 215.6 KN
Phan luc goi do tai trong 1an ( 1 lan )
Bén trai 155 KN
Bénphai 155 KN
Phan luc goi do xe dac biét, két hop véi tai trong lan ( 3 lan xe, hé s0 triét giam 0.85 )
Bén trai 155x3x0.85 = 395.25 KN
Bénphai  (155x3x0.85) + (215.6x3x0.85)= 945 KN
Phén lyc thang ding do hoat tai
P=395.25+945 = 1340 KN
Mo men theo phuong doc cau
M, = 549.78 x 0.425 = 234 KNm
Do léch tam e theo ngang cau 0.1 m
Mo men theo phuong ngang ciu
M,= 1340 x 0.1 = 134 KN.m

2.5/ Luc ham ( BR)

Cau duoc thiét k€ véi 3 1an xe, luc ham tinh cho 2 lan chay cing mot chiéu. Luc ham tinh bang
25% trong lugng xe thiét k&, ¢6 tinh hé s6 1an xe bang 1. Goi ¢6 dinh chiu 100% luc ham
BR =0.25x2x(145x2+35) = 162.5 KN
Téc dung tai cao do goi cau (khitinh tru)e=17.17 m

2.6/ Tai trong gio6 trén két cau (W.S) Diéu 3.8

2.6.1/ Tdi trong gié theo phuong ngang cau ( hinh5)

h,=2.8m
h,=0.5m
hy=14m
h,=8.0m
h, =5.26 m
h,= 2.0m

h =19.97 m ( tinh dén ddy mong )
Chiéu cao tru dudi mat dit hy,=4 m
Chiéu cao tir ddy méng dén muc nudc thiét k€ ( MNTK) 1a 6m
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2.6.1.1/ Tdi trong gio tdac dung lén két cdu nhip WS,

Van toc gié 180 Km/h tai cao do cach mat dat 10m
Vo= 180 Km/h
V, = 160 Km/h ( diéu 3.8)
7Z=19.97-6=13.97 m = 13970 mm
V,=13.2 Km/h (trabang A.3.8.1.1 v6i dia hinh tréng trai )
Z, =70 mm ( tra bang A.3.8.1.1)
Néu Z > 10000 mm

V
Vg, = 2.5xV, [ijln(ij
Vb ZO

= 2.5x13.2(@j ln(Mj =197.6Km/h
160 70

ap luc giod tac dung lén két cau nhip ( A.3.8.1.2)

2
\%4
P, =p| %
Vb
P, : 4p luc gi6 co ban, doi v6i dam, tra bang A.3.8.1.2.2-1

P, =0.0024 MPa = 2.4 KPa

P,=2.4x 197.6
160

2
j =3.69KPa = 3.69KN / m*

Luc gi6 tac dung 1én dam ( cao 2.8m, dai 33.25m )
WS, =3.69x2.8x 33.25 =343.5 KN
Luyc dat cach ddy mong hs,
hs,=19.97-1.4 = 18.57= 18.6 m

2.6.1.2/ Luc gié WS tdc dung lén tru
al Luc gié tac dung lén mu tru WS,
Khoang cach tir mil tru dén muc nudc z
7Z=13.97- (2.8+0.51) = 10.66 m = 10660 mm

V= 13.2 Km/h
Z, =70 mm



V, = 2.5xvo(ﬁ]1n(£J = 2.5x13.2x(@J1n(MJ =187.6Km/h
v, . 160 70

ap luc gio tic dung lén tru

2
P, p{vdz j
Vb
Trong d6: P, = 0.0019 MPa = 1.9 KPa ( bang A. 3.8.1.2.2-1)

187.6\°
P, =19 ——| =2.6KPa
160

Luc gi6 trén md tru ( cao 1.4m, rong 2m )
WS, =2.6x1.4x2 =7.3 KN

Luc dat cach ddy mong hs,
hs,=19.97-( 2.840.51+0.7) = 15.96 m

bl Luc gio tdac dung lén cot tru

Z=13.67-(2.8+0.51+1.4) = 9.26m = 9260 mm
Khi Z< 10000 mm 14y V=180 Km/h

< dp luc gi6 1én tru P,= 1.9 KPa ( tra bang A.3.8.1.2.2-1)

2 2
14
P, = P{ vdj = 1.9(%) =2.43KPa

b

Luc gi6 trén cot ( cao 8m, rong 1.5m )
WS, =2.43x8x1.5 =29 KN
tdc dung tai trong tam cOt, cich ddy mong hs,
hs;=19.97-(2.840.51+1.4+4) = 11.26 m

¢/ Luc gié tdc dung lén phan thdn tru ( trén MNTK)

Z=126m
P, =2.43 KPa ( xem (b))

Luc gi6 trén than tru ( cao 1.26m, rdng 2m )
WS, =2.43x1.26x2 = 6 KN

tdc dung cach ddy moéng hs,

hs, = %+ 6 =6.63m

2.7/ Tai trong gi6 tac dung lén xe c6 WL
< Tai trong gi6 theo phuong ngang cdu cé cudng do 1.46 N/mm = 1.46 KN/m, chiéu dai nhip
33.35m

Luc gi6 WL = 1.46x 33.35 =48.6 = 49 KN

Diém tdc dung cdch mat cdu 1.8m, cdch ddy mong 19.03 + 1.8 =20.83 m
2.8/ Luc gi6 thang ding V
V =9.6x107* xWxL
=9.6X107* x10°x12.2x33.35 = —391KN

Trong d6:  9.6x10”x10° KPa ( diéu A.3.8.2)
W = 12.2 m ( chiéu rong ciu )
L =33.35 m ( chiéu dai nhip )

Do léch tam e = % =3.05M ( Xem hinh 6)



W=122m

Hinh 6

Béang 1 : Luc gi6 theo phuong ngang cau

Bang 1
Tai trong Ngang (KN ) Tay don (m) Mo men (KNm)
1. Gi6 trén két cdu WS
- Trén nhip WS, 343.5 18.6 6389
- Mii tru WS, 7.3 15.96 116.5
- Cot tru WS, 29 11.26 326.3
v - Than tru WS, 6 6.63 40
Cong 380 6872
2. Gié trén xe WL 49 20.8 1019

2.9/ Luc do nuéc WA ( diéu 3.7)
a./ Luc ddy noi

Chiéu cao cot nudc tinh dén dinh méng h = 4m
Dién tich than tru 14.14 m?
Khéi luong than tru 14.14x4 = 56.56 m’
Khéi lugng méng 83.25 m’
Tong khoi luong 83.25 + 56.56 =139.81 m’
Luc ddy néi :
WA, =139.81 x9.81 =-1372 KN

b./ Luc do dong chdy

v=15m/s
ap luc dong chay tac dung theo phuong doc tru

P =5.14x10"" xCv*'

=5.14x107* x0.7x1.5%> = 8x10~* MPa

Dién tich phan tru chiu dp luc dong chay

A=2x2=4m’
Luc do dong chay

WS, =8x107* x4x10° = 32x10°> N = 3.2KN

tdc dung cach ddy méng 6m.

2.10/ Luc ngang do nhiét do thay d6i UT( theo phuong doc cau)

< Bién thién nhiét do AT = £ 20°C
% Heé so co gidn beé tong o= 1.08x10°/°C
% Luc ngang tinh theo ( A.14.6.3.1)

H, =catY
h

r




Trong dé : G : Mo duyn dan hoéi chiu cét ctia cao su G=1000 KPa
A: Dién tich g6i ; A=0.12 m*
h, : Chiéu cao g6i =0.078 m
AU: Chuyén vi ngang do nhiét do
AU = aATL =1.08x107° x20x33.35=7.2x10"m

%SG go6i cau phia nhip phai ( g6i ¢6 dinh ) 5 cai
Thay vao ta c6:
_1000x0.12x7.2x10™
‘ 7.8x107°

x5=55KN ,tic dung cdch diy moéng 17.17m

Bang 2 : Tai trong doi véi trong tam mat cat diy mong

Bang 2
Théng ding Nam ngang
So Tai trong Ky F, | Tay Doc céu Ngang cau
TT Hiéu | (KN) | don H, X M, H, Y M,
(m) | KN m KNm| KN | m | KNm

1 | Tinh tai tru DC | 5327 | O

2 | Tinh tai két ciu nhip DC | 6283 | O

3 | Lop phu DW | 613 0

4 | bat trén moéng EV | 1210 O

5 | Xe tai + lan trén nhip LL | 1683 168

6 | Luc ham BR 163 | 17.17 | 2790

7 | Luc do nuéc WA | 1372 | O 3.2 6 19

8 | Gi6 trén két cau WS 380 6872
9 | Gio trén xe WL 49 1019
10 | Gi6 thang diing WV | -391 | 3.05 +1192
11 | Luc do nhiét do uT 55 | 17.17 | 944

3./ CAC TO HOP TAI TRONG VA HE SO TAI TRONG TiNH TAI MAT CAT DAY MONG
% C4c t6 hop tai trong va hé s6 tai trong duogcldy theo diéu 3.4.1 va bang A.3.4.1-1:
% Mong chon trong dat nén hoat tai khong tinh hé s6 xung kich
% Luc do nhiét do dé tinh tng suat ddy méng c6 hé s6 tii trong Y, = 0.5 (A.3.4.1)

% Luc do nudc ¢6 2 hé so tai trong :
Vé mua nudc 18y Yy, = 1
Mua can do tru khong ¢6 nudc 14y Yy, =0
Bang 3 : Cac trang thai giéi han cuong do va hé sé tai trong

Bang 3
S Heé so \% Doc cau Ngang ciu
T | T6 hop tai trong tai trong (KN) H, (KN) M, (KNm) H,(KN) M, ( KNm)
T Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
I |TTGH cudng do 1
1 |Tinh tai tru DC 1.25| 0.9 | 6659 | 4794
2 | Tinh tai nhip DC 1.25| 0.9 | 7854 | 5655
3 |Lé6p phu DW 1.5 | 0.65 | 920 | 398
4 |bat trén mong(EV) | 1.35 0 1634 0
5 |Hoat tai nhip LL 175 1.75 | 2945 | 2945 294 | 294
6 |Luc ham BR 1.75] 1.75 284 | 284 | 4883 | 4883
7 |Luc do nu6cWA 0 1 0 -1372 32 19
8 |Luc do nhiét do(UT)| 0.5 | 0.5 27 27 | 472 | 472




Cong 20012| 12402| 311 | 311 | 5649 | 5649 | O 32 0 19
II |TTGH Cb I
1 |Tinh tai tru DC 1.25| 0.9 | 6659 | 4794
2 | Tinh tai nhip DC 1.25] 09 | 7854 | 5655
3 |L6p phu DW 1.5 | 0.65| 920 398
4 |bat trén mong(EV) | 1.35 0 1634 0
5 |Luc do nuéc WA 0 1 0 -1372 32 19
6 |Luc do nhiét do(UT)| 0.5 | 0.5 27 | 27 | 472 | 472
7 |Gié tréen KC WS 1.4 14 532 | 532 | 9621 | 9621
8 |Gio tur dusi V 1.4 14 -547 | -547 -1669| -1669
Cong 16520| 8928 | 27 27 | 472 | 472 | 532 | 535 | 7971 7990
Il |TTGH Cb V
1 |Tinh tai tru DC 1.25| 0.9 | 6659 | 4794
2 | Tinh tai nhip DC 1.25| 0.9 | 7854 | 5655
3 |Lé6p phu DW 1.5 | 0.65| 920 398
4 |bat trén mong(EV) | 1.35 0 1634 0
5 |Luc do nuéc WA 0 1 0 -1372 32 19
6 |Hoat tai LL 1.35| 1.35 | 2272 | 2272 227 | 227
7 |Luc ham BR 1.35| 1.35 219 | 219 | 3767 | 3767
8 |Gio tréen KC WS 0.4 04 152 | 152 | 2749 2749
9 |Gié trén xe WL 1 1 49 49 | 1669 | 1669
10 |Luc do nhiét do(UT)| 0.5 0.5 27 27 | 472 | 472
Cong 19339 (11747 (246 |246 (4466 (4466 |201 (204 |11290(11309
Bang 4: T6 hop tai trong tai mat cach day méng tai TTGH sir dung
Bang 4
So T6 hop tai trong Hé s6 A% Doc cau Ngang ciu
TT Téitrong| (KN) | H, (KN)] M(KNm)| H,(KN) | M,(KNm)
I | TTGH st dung I
1 | Tinh tai tru DC 1 5327
2 | Tinh tai nhip DC 1 6283
3 | Lép phu DW 1 613
4 | bat trén méng EV 1 1210
5 | Hoat tai trén nhip LL 1 1683 168
6 | Luc ham BR 1 163 2790
7 | Luc do nuéc WA 0
8 | Gio trén két cau WS 0.3 144 2062
9 | Gi6 trén xe WL 1 49 1019
10 | Do nhiét do UT 1 55 944
Cong 15116 218 3902 163 3081
IT | TTGH su dung II
1 | Tinh tai tru DC 1 5327
2 | Tinh tai nhip DC 1 6283
3 | Lép phu DW 1 613
4 | bat trén méng EV 1 1210
5 | Hoat tai trén nhip LL 1.3 2188 218
6 | Luc ham BR 1.3 212 3627
7 | Luc do nuéc WA 0
8 | Do nhiét do UT 1 55 944
Cong 15621 267 4789




Bang 5 : két qua to hop tai trong tai mat cat day méng tai TTGH cuong do

Bang 5
T6 hop téi trong \Y Doc cau Ngang ciu
(KN) H (KN) | M,(KNm)| H,(KN) | M, (KNm)

TTGH cuong do I A 20012 311 5649 0 0

IB 12420 311 5649 3.2 19
TTGH cuong do 1T A 16520 27 472 532 11290

11 B 8928 27 472 535 11309
TTGH cuong do V A 19339 246 4466 201 3768

VB 11747 246 4466 204 3787

Bang 6: Két qua t6 hop tai trong tai mat cat day mong tai TTGH sir dung

Bang 6
2 . \Y Doc cau Ngang cau
T6 hop tdi trong (KN) H (KN) | M,(KNm)| H,(KN) | M, (KNm)
TTGH st dung [ 15116 218 3902 163 3081
TTGH st dung II 15621 267 4789 0 0

4./ TINH DUYET THEO TTGH CUONG PO
% Noi dung tinh toan méng nong theo TTGH cuong do bao gom:
1. Kiém tra cudng do ddy méng
O =g,
Trong do :
G : Ung sudt ddy mong
qr : kha ndng chiu tai cia dat nén
2. Kiém tra trugt
H<0Q,
Trong do6 :
H: Téng céc luc ngang
Qg: Stc khang truot
3. Kiém tra do léch tam ddy méng ( méng trén nén dat )

e < iB'( hoac 1/4L")

max
4. Tinh két cdu méng

- Tinh theo momen
- Tinh theo luc cat

4.1/ Kiém tra cuong do day mong

a./ Tinh ting sudt day mong o
Dai v6i tai trong dat léch tam, diéu 10.6.3.1.5, dé nghi dung dién tich c¢6 hieu A = B xL. Tai
trong coi nhu dat ding tam dién tich A, @ing suat ddy méng trén dién tich A’ coi nhu phan b déu ( Hinh
7)
B =B-2e,
L=L-2e

Y

eg : do léch tam song songvdi canh B, e, = —



e, : do léch tam song song véi canh L, ¢, =

BI
S,

W

B=Em

L=8rmn
Hinh 7:
Bang 7: Cuong do day mong trong TTGH cuong do
Bang7
TTGH v M, M, e e, B L A N
Cudng o | (KN) | (KNm)| (KNm) (m) | (m) | (m) | (m)| (m?)| o= m(KP)
1A 20012 5649 0 0.28 0 4.44 9 39.96 500.8
1B 12420 5649 11290 0.45 0 4.1 9 36.9 337
A 16520 472 11309 0.03 0.68 4.94 7.64 | 37.74 438
1B 8928 472 3768 | 0.05 1.27 4.90 6.46 | 31.65 282
VA 19339 4466 3768 | 0.23 0.19 4.54 8.62 | 39.13 494
VB 11747 4466 0.38 | 0.32 4.28 8.36 | 35.78 328

Trong d6: B=5m; L=9m

b.! Tinh khd ndng chiu tdi cua ddt nén trong TTGH cuong do doi voi méng nong
Doi v6i dat soi san chit, diéu 10.6.3.1.2¢

Kha nang chiu tai danh dinh ( MPa)

Trong dé:

q,. = O.Sg7/BCW1Npmx10_9 + g}'szDfquxlO_9

g=9.81m/s’, gia toc trong trudng

Y : Trong luong riéng ctia dat nén y= 1.9 Kg/m’

B =B : Chiéu rong méng c6 hiéu B

min

=4.1m

Cywi; Cyw, : Hé s0 tra bang, phu thudc chiéu sau nuée Dy,
Dy, : Chiéu sau nudc tinh tir mat dat, Dy, = 2m

N

pm;

N, : Thong s6 dia k§ thuat

N, =N
N, =N

V6i @ =32’ trabang 2 c6 N, =30; N, =23

r

q

S,C.i

r ror

SC.id

9949 4

S;; S, : Hé s6 hinh dang, tra bang
' S, =131
Véi @ =32°, L,:i:2.2 c6 !
B 4.1 §,=0.8

C, =1C, =

1




i,;i, H¢ s0 phu thu¢c do nghiéng tai trong:

N,, =30x1.3x0.97 = 38.12
N, =23x0.8x0.97 = 17.85

q,, = 0.5x9.81x1.9x10° x4.1x10° x0.5x17.8x10~° +9.81x1.9x10° x1x4x10° x38.12 = 3183x10">

=3.183 MPa
=3183 KPa

¢ =0.45(bang ..)
4 =9q,, =0.45x3183 =1432KPa
< Tur bang 7 thdy rang o, =500,8KPa < g, =1432KPa Pat
4.2/ Kiém tra truot ciia nén mong ( diéu 10.6.3.3)
Stc khing trugt Q, = ¢Q,
¢ : He s6 khdang d6i véi cudng do chiu cat gitra dat va méng, theo bang 10.5.5.1; ¢ = 0.9
Q, = Vtgd
V: Tdng luc thang ding ( TS hgp I1IB)
V.. =8928 KN
g0 = 0.5 vdi dat sbi san
Qg = 0Q, = 0.9x8928x0.5 = 4018 KN
H =535 KN ( T6 hop 11 B)
Qr=4018 (KN )>H=535(KN). Dat
4.3/ Kiém tra do léch tam
Do léch tam gi6i han [e]= %B' hoic %L'

€pmax = 0.45 m ( T6 hop tdi trong I B)

[e]=lB' 4 03m
4 4

& Vay e, =0.45m < [¢]=1.03m Pat
€L = 0.89m ( t6 hop I1I B )
[e]= 722 ) 8im
4
& Vay e, =0.89 < [e] Pat
4.4/ Tinh két cAu mong

Moéng biang BTCT, bé tong c6 cudng do f, = 28MPa , thép c6 cudng do 420 MPa. Cot thép bo tri

phia trén va dugi mong. Cot thép phia dudi theo phuong doc ciu ¢6 duong kinh d= 28mm, cdhc nhau a=
140mm. Méng dugce tinh nhu 1 cong son, ngam tai mét cat sat than tru ( mét cit I - 1) chiu tai trong do
phan luc dat nén va trong lugng ban than méng ( Hinh 8)

4.4.1 Tinh theo chiu moé men
a.l M6 men khdang
Theo phuong ngang cau c6 64 thanh d28

Dién tich c6t thép
As = 64x6.15 =393.6 cm” = 3.936x10° m’

Chiéu cao mit cit d=2m



d, =0.075+ &228 =0.089m

Chiéu cao c¢6 hiéu clia mat cat
d,=2-0.089=1.911m
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“-\-\.\_\_\_\_\_\-\-\-\-\ . g
0 ~ N X
o 15‘ 3 SANRRAAALR AR RARAS A AR RRARAEEEE |
p=5 | - 0.0
o
Hinh 8
Chiéu cao khu vuc chiu nén
A f. . -2
. sf,,l _ 3.936x10 x4§0x10 77910
0.85f.b 0.85x28x10° x9
M6 men danh dinh ctia mit cét :
-2
M, = Asfy(dc —ﬁj =3.936x10 x420x103x(1.911—mj =30910KNm
c

M6 men khiang
M, =¢M, =0.9x30910 = 27822 KNm

Mo men cuc han ctia mat cat, tai TTGH cudng do 1, coi ting suat diy méng phan bo déu cé
q=0 = 500KPa.

2
M, =94 _oom,
2
gl>  500x1.5

—b=——"—x9=5063KNm
2 2

Momen do trong lugng ban than

bt

M, = (1 Sxl .5x2.5x9.81x% x9J + (O.le .5x0.5x2.5x9.81x% x9j

= 372.5+41.4=413.9 = 414 KNm.

Mo6 men cuc han clia mét cét



M, = 5063 — 0.9x414 = 4690.4 KNm
@ Vay M, = 4690.4 < M, = 27882 KNm Pat.

b./ Kiém tra ham luong cot thép toi thiéu ( A.5.7.3.3.2)
Cong thic kiém tra

¢ 003

)
Dién tich thép A, = 3.936x10° m*
Dién tich mit cit A= 2x9 =18 m*

_3.936x107

= =22x10"
¢ 18

[2]=003x2c =0.03-28 34107472107 = 214107
1, 420

@ Vay (. =2.2x10° >[{]=2.1x10° Dat

c./ Kiém tra ham luong cot thép toi da ( A.5.7.3.3.1)
Diéu kién : di <0.42

Trong dé c: khoang cach tir truc trung hoa mat cat dén thé chiu nén xa nhat.
=2 _ 7.72x107

B, 0.85
d, : Chiéu cao c6 hiéu cia mat cat, d, = 1.91m

2
€ 20807 5107 m = 0.05 < 042 Pat.

d 1.91

4

% Kiém tra niut ( A.5.7.3.4)

ting suat trong cot thép chiu kéo tai TTGH st dung f,, khong duoc vuot qua 0,6f,.

fu=——<06f,

(d_ A)s
d, : Khoang céch tur thd chiu kéo xa nhat dén trong tam thanh cét thép, d, = 89mm.
A: Dién tich phan bé tong c6 cung trong tAm véi cot thép chiu kéo .
A =178x9x10° = 1602 x 10’ = 1.6x10° mm’
Z = 17500 N/mm, d6i véi két cau bi chon lap.

fo=—00 _335MPa<06f, =252MPa Dat.

(89x1.6x10° )5

=9.08x10m

4.4.2/ Kiém tra luc cdt ( tai mat cdt I- I)
Cong thic kiém tra V, <V,
Trong d6 : V, : Luc cat cuc han clia mat cat theo TTGH cudng do
Vi : Stic khdng cét ctia mat cat tinh todn
VR=¢Vn=¢(Vc+Vs)
Trong dé :
0=0.9
V. : Stic khang cét cua bé tong
V. =0.0838\f b.d,
B=2; f' =28MPa



b, = 9x10°’mm; dy = 1.91x10’m ( Chiéu cao c6 hiéu ctia méng )
V. =0.083x2+2.8x9x10° x1.91x10° =15100KN
V. : Stic khang cit ctia cot thép chiu cit

V.=0

+Sttc khdng cét clia mat cét tinh toan :

V. =0.9x15100 = 13590KN

+ Luc cét cuc han ciia mat cat tai TTGH cudng do 1
V,=qlb—-0.9V,

1.5+2

=(500x1.9x9) - 0.9( Jxl.5x2.5x9.81x9 = 6229KN

& Vay V, = 6229 KN < V, = 13590 KN Pat

5/ TAI TRONG TINH THAN TRU (MAT CATA-A)

Than tru chiu hoat tai c6 tinh hé s6 xung kich ( A.3.6.2 ) IM = 1.33 ( chi tinh véi xe tai, khong
tinh IM véi tai trong lan ).

Bang 8 : Bang tai trong doi véi trong tam mat cit than tru

Bang 8
Théng ding Nam ngang
S6 Tai trong Ky E, | Tay Doc céu Ngang cau
TT Hiéu | (KN) | don | H, X M, H, Y M,
(m)| KN m |KNm| KN | m | KNm
1 | Tinh tai tru DC |3285| O
2 | Tinh tai két c&u nhip DC |6283| 0
3 | Lép phu DW 613 0
4 | Xe tai + lan trén nhip LL+IM | 2003 224
5 | Luc ham( khong tinh XK) |  BR 163 | 15.17 | 2473
6 | Luc do nuéc WA | 1372 0 3.2 4 13
7 | Gi6 trén két ciu WS 380 6100,3
8 | Gi6 trén xe WL 49 923
9 | Gi6 thang ding WV | -391 | 3.05 +1192
10 | Luc do nhiét do UT 55 [ 15.17 | 834

6/ CAC TO HOP TAI TRONG VA HE SO TAI TRONG TAI MAT CAT THAN TRU ( A-A)

Bang 9 : Cac trang thai giéi han cuong do va hé so tai trong

Bang 9
S Heé s6 \Y% Doc céu Ngang ciu
T | T6 hop tai trong tai trong (KN) H, (KN) M, (KNm) H,(KN) M, ( KNm)
T Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min
I |TTGH cuodng do 1
1 |Tinh tai tru DC 1.25| 0.9 | 4106 | 2957
2 | Tinh tai nhip DC 1.25| 0.9 | 7854 | 5655
3 |L6p pht DW 1.5 ] 065 | 920 | 398
4 | Hoat tai nhip LL 1.75] 1.75 | 3505 | 3505 392 | 392




5 |Luc ham BR L.75| 1.75 285 | 285 | 4328 | 4328
6 |Luc do nu6cWA 0 1 0 -1372 32 13
7 |Luc do nhiet do(UT)| 0.5 | 0.5 275 27.5| 417 | 417
Cong 16385| 11143 | 312.5| 312.5| 5137 | 5137| 0 3.2 0 13
II |TTGH Cb I
1 |Tinh tai tru DC 1.25] 09 | 4106 | 2957
2 | Tinh tai nhip DC 1.25] 09 | 7854 | 5655
3 |L6p phu DW 1.5 | 0.65| 920 398
4 |Luc do nuéc WA 0 1 0 -1372 32 13
5 |Luc do nhiét do(UT)| 0.5 0.5 275|275 417 | 417
6 |Gié tréen KC WS 1.4 1.4 532 | 532 | 8540 | 8540
7 |Gié tir dudi V 1.4 14 -547 | -547 1669 | 1669
Cong 12333 7091 | 27.5| 27.5| 417 | 417 | 532 |535.2| 10290/ 10222
Il |TTGH Cb V
1 |Tinh tai tru DC 1.25| 0.9 | 4106 | 2957
2 | Tinh tai nhip DC 1.25] 09 | 7854 | 5655
3 |L6p phit DW 15| 0.65| 920 | 398
4 |Luc do nuéc WA 0 1 0 -1372 32 13
5 |Hoat tai LL 1.35| 1.35 | 2704 | 2704 302 | 302
6 |Luc ham BR 1.35| 1.35 220 | 220 | 3339 3339
7 |Gié tréen KC WS 0.4 04 152 | 152 | 2440 2440
8 | Gi6 trén xe WL 1 1 49 | 49 | 923 | 923
9 |Luc do nhiet do(UT)| 0.5 | 0.5 275| 27.5| 417 | 417
Cong 15584 {10342 |247.5 |247.5|4058 |4058 ({201 (204 |3363 |3376
Bang 10: T6 hop tai trong tai mat cat than tru tai TTGH sir dung
Bang 10
So T6 hop tai trong Heé so \Y Doc cau Ngang ciu
TT Téi trong| (KN) [ H, (KN)] M,(KNm)| H,(KN) | M,(KNm)
I | TTGH su dung I
1 | Tinh tai tru DC 1 3285
2 | Tinh tai nhip DC 1 6283
3 | Lép phi DW 1 613
4 | Hoat tai trén nhip LL 1 2003 224
5 | Luc ham BR 1 163 2473
6 | Luc do nuéc WA 0
7 | Gi6 trén két cau WS 0.3 144 1830
8 | Gio trén xe WL 1 49 923
9 | Do nhiét do UT 1 55 834
Cong 12184 218 3531 193 2753
II | TTGH st dung II
1 | Tinh tai tru DC 1 3285
2 | Tinh tai nhip DC 1 6283
3 | Lép phi DW 1 613
4 | Hoat tai trén nhip LL 1.3 2604 291
5 | Luc ham BR 1.3 212 3315
6 | Luc do nuéc WA 0
7 | Do nhiét do UT ¢ 1 55 834
Cong 12785 267 4440




Bang 11 : két qua t6 hop tai trong tai mat cit than tru tai TTGH cuong do

Bang 11
T6 hop téi trong \Y Doc cau Ngang ciu
(KN) H (KN) | M,(KNm)| H,(KN) | M, (KNm)

TTGH cuong do T A 16385 312.5 5137 0 0

IB 11143 312.5 5137 3.2 13
TTGH cuong do 1T A 12333 27.5 417 532 10209

I B 7091 27.5 417 535.2 10222
TTGH cudong do V A 15584 247.5 4058 201 3363

VB 10342 247.5 4058 204 3376

Bang 12: Két qua té hop tai trong tai mat cat than tru tai TTGH sir dung

Bang 12

4 . \Y Doc cau Ngang cau

To6 hop tai t :

0 hop tartrong (KN) H (KN) | M,(KNm)| H,(KN) | M, (KNm)
TTGH st dung I 12184 218 3531 193 2753
TTGH st dung 11 12785 267 4440 0 0
6.1/ Tinh duyét mat cit than tru

% Dién tich mat cit than try A, = 14.14 m’
14.14

% Tru 2 ddu tron, chuyén thanh tiét dién chit nhat twong duong c6 chiéu dai b= — 7.07m

+¢+ Coi tru la thanh 1 dau ngam, mot dau tu do c6
1, : Chiéu dai tru
l,=526+8+1.4+0.51=15.17m
K : He s6 chiéu dai c6 hieu , K=2 ( A.4.6.2.5)
Kxl, =2x15.17 =30.34m
+Theo phuong ngang cau ( A. 5.7.4.3)

Co6 r, =0.3xb=0.3x7.07=2.12m

Kxl, =30.34

Tinh ti s6 d0 manh

r 2.12

X

+Theo phuong doc cau

Kil, 3034 _ 0 s

r, =0.3xh=0.3x2=0.6

Tinh ti s6 d0 manh

ry

22 < 50.6 <100

+Ham lugng cot thép t6i thiéu

£ >003c
f

y

¢ =21x10""

Kxl, 3034

=0.03——
420

=50.6 > 22

28

=21x10"*

Phai xét dén do manh cua tru.

Khong phai xét dén do manh



A

gmin = A_g
Aymin=¢, A, =21x107 x14.14 = 297x10™ m?
Tinh 0.1 @‘C'Ag (A.5.7.4.5)

¢ : Hé s0 stic khang theo A.5.5.4.2; ¢ =0.75
O.I(ty‘;Ag =0.1x0.75x28x14.14 = 29.7x10° KN = 29700KN

+Lua chon cong thiic ki€ém toan.
P =16385KN (Xembangl1l)

Vay P, <0.1gf A,
% Kiém todn theo cong thiic ( A.5.7.4.5-3)

M, M,
ux + ") S 1
M, M,
+ Kiém todn tai TTGH cuong do IA
Trong doé :
M,, : Mo men theo trucx ; M, =M
M, =0;
M,, : Mo men theo trucy ; M,, =M |
M, = 5137 KNm
Tinh J : Hé s6 xét dén anh hudng ctia uén doc ( 6 >1)
0= ! (A.4.5.3.2.2b-4)
1— v
PP,

Trong do : P, : Luc doc truc ; P, = 16385 KN
P, : luc t6i han ole

2
p=TE (A4.5.3.2.2b-5)
(K1,)
Trong dé :
K1, = 30.34m
E : M6 men dan ho6i ( MPa )
I : M6 men quén tinh
EI tinh theo cong thic :
E1I,
El =25 (A.5.7.43-2)
1+ 4
Trong dé :
E, : M6 duyn dan hoéi cua bétong (MPa ) ( A.5.4.2.4)
E. =0.043y" [ (MPa)
Trong dé :
Y. : Trong luong riéng ctia bé tong (Kg/m®’) v, = 2500 Kg/m’
f. =28MPa

E. =28,44x10° KPa
I, : MO men quén tinh clia mat cat
bh’  7.07x2°
] =—=
£12 12
B : Ty s6 giita mo men do tai trong thudng xuyén ( c6 nhan hé s6 )va momen do tong cdc tai
trong ( ¢6 nhan hé s6 ).

=4.71m*




392

=392 008
P=3
28.44x107 x4.71
6
Bl - 2.5 = 33807 _ 49 61x10° KNm?
14+0.08 1.08
.14% x49.61x10°
p, = 3OO _ 550100 kv
30.34
1
= = 1
N
0.75x0.53x10°
+Vay M,, =M, = 5137 KNm.
Mry = ¢Mny

% M,, : Mo men khédng ctia mat cét theo phuong doc cau
Cot thép tru dung d=25mm c¢6 dién tich 4,19x10* (m?).
2.97x107°

S6 thanh c6t thép t6i thiéu 1a : ~————— ~ 61 thanh
491x10~

Chon 63 thanh d25 méi bén ( theo phuong doc cdu ) ; a=110mm
A, =63x4.91x107* =309.33x10* (m*)
Af, = 309.33x107* x420x107° =12991.8KN
Chiéu cao khu vuc chiu nén:
C= Aty _ 12991.8
0.85xf. Bb  0.85x28x0.85x7.07x10°

a = B,c=0.85x0.091=0.08m.
d,: Chiéu cao ¢6 hiéu clia mat cét, d, = 1.91m.

=90.84x107" = 0.096m

M, =Afld 212129918 1.91—w =24295KN
ny sJy K 2 2

Pp=09M, =¢M,  =0.9x24295=21865KNm

Kiém tra
M,
2 = S137 =0.23<1 Pat
M, 21065 ‘
Kiém tra tai TTGH cuong do VA
o=1

M, =M, =3363KNm
M, =M, =4058KNm
M, =21865KNm

¢ Tinh M,.: Momen khéang theo phuong ngang cau:
Chon 17 thanh d15, @=110
Dién tich
A, =4.19x17 =83.47x10™*
Af, = 83.47x107* x420x10° = 3505.7KN

. Aty 3505.7
0.85xf. Bb  0.85x28x0.85x2x10°

=0.0866m



a = f,c=0.85x0.0866 =0.07m

d, =7.07-0.075- &225 =6.98m.

M, =Af|d ~£1=3505.7 6.98—M =24365KN
nx sJy s 2 2

M, =¢M, =09x24365=21928KN.
Kiém tra
M, M 4058 3363
+ = +

Ux

M, M, 21865 21928

rx

% Cac TTGH khéc kiém tra twong tu va déu dat.

=0.19+0.15=0.34 <1 Dat.

7/ TINH TOAN THAN TRU COT TRON VA XA MU

Theo phuong ngang cau, coi than tru cot va xa mi 1a mot khung phia dudi lién két ngam.

So do tinh:
A
=i} Bz IF3 B ES
3 |4 Pl g
v ¥ ¥ F¥FF Y FF Y ¥ LN YR F FF ¥ FF F¥F F ¥ ¥YFF FFF FF FFHFFRFFFFFFEFFIFEFFF
1750.000 $ho.ofe 2250000 250,000 1750.000
901,000 [ 0,000 RGN
M
o 500,000 &
o )
9k j
M
{11 10
ST PR

Hinh so:

7.1/ Tinh toan phan luc géi tir cic dam P,....P;.
a./ Tinh tdi nhip coi nhu chia déu cho cdc dam: ( DC)
Vo= % =1256,6KN
b./ Hoat tdi c6 xét dén hé phdn bo'( A.4.6.2.2.3) : (LL)
< Dam I, ban BTCT duc tai cho:
+ Do6i v6i dam trong (loai K, tra bang A.4.6.2.2.3a-1) dam 2,3,4



7

0‘0 g

2
¢ 02+ S [ 5
3600 (10700
S: Khoang céch gitta cic dam S=2250mm.

2
£ 2250 2201 _ 5 4 0.63-0.04=0.79
10700

$ =T 3600
g, =0.79
+ Dai v6i dam ngoai, (bang A 4.6.2.2.3b-1), dam 1,5
8, = €8,
d

e: hé sd diéu chinh: e =0.6+—=
3600

d,: khoang céch tir dam ngoai dé€n mép ngoai cung, d, = 900

e=0.6 +ﬂ =0.6+0.25=0.85
3600

g, =0.85x0.79 = 0.67
g, =0.67
+ Véi cac dam bién, phan luc go6i do hoat tai ( dam 1,5)
Vieew =&, (VxemiXI 33+V, )
V. . =423x09x1.33 =506KN

xetai

Vv, =310.2x0.9 = 279KN

' =0.67 (he s6 phan b6 d6i véi ddm ngoai )

V,, oy =0.67(506 +279) = 526KN
+ V6i cac dam trong, phan luc goi do hoat tai ( dam 2,3,4)
Vieew = & (VxetaiXI 33+Vi, )
=0.79x(506 + 279) = 620KN

% Trong d6 g,=0.79 - Hé s6 phan bd ddi v6i dam trong.

7.2/ Phan luc goi trén cac dam do 16p phua (DW )
( Coi nhu cdc dam chiu bing nhau )

Vi = % =122.5KN

7.3/ Tai trong tinh tru khung

Bang 13: Bang cac tai trong tac dung lén khung

Bang 13
STT Hang muc bon Gid tri :
vi | Béntrdi | Bén phai Tong
1 |[Tinh tai ban than (DC):
1-1 |Cuaa cac bo phan tru: Khai bao trong chuong trinh. | KN/m
1-2 [Tinh tai KCN chia déu cho m6i ddm KN 1256.60
2 [Tinh téi 16p phu (DW) chia déu cho mébi ddm KN 122.5
3 |Xe tai két hop véi tal trong lan (LL,))
3-1 [Xe tai (v6i hé s6 xung kich 1,33) KN | 167.58 395.01 562.59
3-2 |Tai trong lan (khong tinh xung kich) KN | 155.10 155.10 310.20
Phan luc goi do hoat tai KN | 290.41 495.10 785.51




4 |Xe dac biét két hop véi tai trong lan (LL))

4-1 |Xe dac biét (v6i hé s6 xung kich 1,33) KN 0.00 286.75 286.75

4-2 |Tai trong lan KN | 155.10 155.10 310.20

Phan luc goi do hoat tai KN | 139.59 397.66 537.25

5 |Luc ham (2 lan cung chiéu) (BR) KN 162.5
6 |Tai trong gi6 theo phuong ngang ciu (WS)

6-1 [Tai trong gié 1én KCN (WS)) KN 337.00

6-2 [Tai trong gi6 1én xa mii (WS,) KN 7.30

6-3 [Tai trong gid 1én cot (WS,) KN/m 3.33
7 |Tai trong gi6 1én xe (WL) KN 48.70
8 |Tai trong gié thang ding (WV) KN/m -32.02
9 |Luc ngang do nhiét do thay déi (VT) KN 55

7.4/ Céc t6 hop tai trong va hé sé tai trong tac dung lén khung

Bang 14 : Cac trang thai giéi han cuong do va hé so tai trong

Bang 14
STT Hang muc Pon Heé s6 Gia tri
vi | Max | Min Max Min
1 |TTGH cuong do 1
1 [Tinh tai ban than (DC) va I6p phu (DW): 1.25| 0.9
1-1 |Cua céc bo phan tru: Khai bao trong chuong trinh. [KN/m
1-2 |Tinh tdi KCN cho tirng ddm KN 1,570.75| 1,130.94
2 [Tinh tai 16p phtt (DW) cho tiing dam KN 1.5/ 0.65 183.75 79.63
3 |Hoat tai nhip (LL + IM) KN 1.75| 1.75
3-1 Ddm 1,5 KN 912.30 912.30
3-2 |Dam 2, 3. 4 KN 1,073.30] 1,073.30
4 |\Lyc ham (BR) - doc cdu KN 1.75| 1.75 284.38|  284.38
5 |Luc ngang do nhiét do thay doi (VT) - doc cdu KN 0.5 0.5 27.50 27.50
Il |TTGH cuong do I11
1 [Tinh tai ban than (DC) va I6p phu (DW): 1.25 09
1-1 |Cua céc bo phan tru: Khai bdo trong chuong trinh . [KN/m
1-2 |Tinh tdi KCN cho tirng ddm KN 1,570.75] 1,130.94
2 [Tinh tai 16p pht (DW) cho tiing dam 1.5| 0.65 183.75 79.63
3 [Tai trong gid theo phuong ngang cau (WS) 1.4 1.4
3-1 |Tai trong gi6 1én KCN (WS)) KN 471.80  471.80
3-2 [Tai trong gi6 1én xa mi (WS,) KN 10.22 10.22
3-3 [T4ai trong gid 1én cot (WS,) KN/m 4.67 4.67
4 |TAl trong gi6 thang ding (WV) KN/m 1.4 1.4 -44.82 -44.82
5 |Luc ngang do nhiét do thay doi (VT) - doc cdu KN 0.5 0.5 27.50 27.50
I TTGH cuong doV
1 [Tinh tai ban than (DC) va I6p phu (DW): 1.25 0.9
1-1 |Cua céac bo phan tru: Khai bdo trong chuong trinh. [KN/m
1-2 |Tinh tai KCN cho timg dam KN 1,570.75] 1,130.94
1-3 [Tinh tai 16p pht (DW) cho timg dam KN 1.5| 0.65 183.75 79.63"




2 |Hoat tai nhip (LL + IM) KN 1.75] 1.75
2-1 Dam 1,5 KN 912.30 912.30
2-2 Dim 2,3.4 KN 1,073.30] 1,073.30)
3 |Luc ham (BR) - doc cdu KN 1.75| 1.75 284.38]  284.38
4 |Tai trong gi6 theo phuong ngang cau (WS) 0.4 04
4-1 [Tai trong gi6 1én KCN (WS)) KN 134.8 134.8
4-2 [Tai trong gid 1én xa mii (WS,) KN 2.92 2.92
4-3 [Tai trong gi6 1én cot (WS,) KN/m 1.33303] 1.33303
5 |Tal trong gid lén xe (WL) KN 1 1 48.7 48.7
6 [Tai trong gié thang ding (WV) KN/m 1.4 1.4 -44.8224| -44.822
Bang 15: T6 hop tai trong tac dung lén khung tai TTGH sir dung
Bang 15
STT Hang muc Ponvi | HEs6 | Gid tri
1 |TTGH su dung I
1 |Tinh tai ban than (DC) : 1
1-1 |Cha céac bo phan tru:Khai bdo trong chuong trinh. KN/m
1-2 [Tinh tai KCN cho timg ddm KN 1,256.60)
2 [Tinh tai 16p phtt (DW) cho timg dam KN 1 122.50)
3 [Hoat tai nhip (LL + IM) KN 1| 785.51
3-1 Dam 1,5 KN 521.32
3-2 Dam2,3,4 KN 613.31
4  |\Luc ham (BR) - doc cdu KN 1 162.50
5 |Tai trong gi6 theo phuong ngang ciu (WS) 0.3
5-1 [Tai trong gi6 1én KCN (WS)) KN 101.10;
5-2 |Tai trong gid 1én xa mii (WS,) KN 2.19
5-3 [Tai trong gio 1én cot (WS,) KN/m 1.00
6  |Tal trong gid 1én xe (WL) KN 1 48.7
7 |Luc ngang do nhiét do thay doi (VT) - doc cdu KN 1 55.00
Il |TTGH su dung 11
1 |Tinh tai ban than (DC): 1
1-1 |Cda céc bo phan tru: Khai bao trong chuong trinh. KN/m
1-2 [Tinh tai KCN cho timg ddm KN 1,256.60)
2 [Tinh tai 16p phu (DW) cho timng dam KN 1 122.50)
3 |Hoat tai nhip (LL + IM) KN 1.3
3-1 Ddm 1,5 KN 677.71
3-2 Dam2,3,4 KN 797.31
4  |Luc ham (BR) - doc cdu KN 1.3 211.25
5 \Luc ngang do nhiét do thay doi (VT) - doc cdu KN 1 55.00




Bang 16 : két qua to hop tai trong tac dung lén khung tai TTGH cuong do

Bang 16
TT Hang muc bon | Gid tri
Vi Max Min
I |TTGH cuong do 1
1 |Tinh tai ctia cac bo phan tru: Khai bao trong chuong trinh. KN/m
2 |Dam 1, 5 (finh tai KCN, 16p pht, hoat tai - DC, DW, LL + IM) KN | 2,666.80] 2,122.87
3 |Dam 2, 3, 4 (tinh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN |2,827.80] 2,283.86
4 |Luc ham (BR) & luc do nhiét do thay doi (VT) - doc cdu KN 311.88 311.88
I [TTGH cuwong do II1
1 |Tinh tai ctia cdc bo phén tru: Khai bdo trong chuong trinh. KN/m
2 |Dam 1, 5 (tinh tai KCN, 16p phu - DC, DW) KN | 1,754.50] 1,210.57
3 |Dam 2, 3, 4 (tinh tai KCN, 16p phu - DC, DW) KN | 1,754.50] 1,210.57
4 |Tai trong gi6 1én KCN (WS)), 1én xa mi (WS2) KN 482.02 482.02
5 [Tai trong gi6 1én cot (WS,) KN/m 4.67 4.67
6 |Tal trong gié thang ding (WV) KN/m -44.82 -44.82
7 |Luc ngang do nhiét do thay doi (VT) - doc cdu KN 27.50 27.50
I |TTGH cuong do 'V
1 |Tinh tai ctia cdc bo phén tru: Khai bdo trong chuong trinh. KN/m
2 |Dam 1, 5 (finh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN |2,666.80] 2,122.87
3 |Dam 2, 3, 4 (tinh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN |2,827.80] 2,283.86
4 |Tai trong gi6 (WS, WS, & WL) KN 186.42 186.42
5 [Tai trong gi6 1én cot (WS,) KN/m 1.33 1.33"
6 |Tal trong gié thang ding (WV) KN/m -44.82 -44.82
7 |Luc ham (BR) - doc cau KN 284.38 284.38
% Tadi trong doc cau khong xét khi tinh todn khung theo phuong ngang cdu
Bang 17 : két qua to hop tai trong tac dung lén khung tai TTGH cuong do
Bang 17
STT Hang muc bonvi| Giatri
1 |[TTGH suw dung I
1 |Cha céc bd phan tru: Khai bdo trong chuong trinh. KN/m
2 |Dam 1, 5 (tinh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN 1,900.42
3 |Dam 2, 3, 4 (tinh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN 1,992.41
4 |Tai trong gi6é (WS, WS, & WL) KN 151.99
5 |Tai trong gio 1én cot (WS,) KN/m 1.00
6 |Luc ham (BR) & luc ngang do nhiét do thay doi (VT) - doc cdu KN 217.50
II |TTGH su dung I1
1 |Cha céc bd phan tru: Khai bdo trong chuong trinh. KN/m
2 |Dam 1, 5 (tinh tai KCN, I6p pht, hoat tai - DC, DW, LL + IM) KN 2,056.81
3 |Dam 2, 3, 4 (tinh tai KCN, 16p phu, hoat tai - DC, DW, LL + IM) KN 2,176.41
6 |Luc ham (BR) & luc ngang do nhiét do thay doi (VT) - doc cdu KN 266.25

% Tai trong doc cau khong xét khi tinh todn khung theo phuong ngang cau



7.5/ Két qua tinh toan tru khung theo phuong ngang cau:

FRAME ELEMENT FORCES (luc ¢ cac phan tir thanh)

LOADI1:
LOAD2:
LOAD3:
LOAD4:
LOADS:
LOADG:

TTGH cuong do I, MAX
TTGH cuong do I, MIN
TTGH cuong do III, MAX
TTGH cuong do III, MIN
TTGH cuong do V, MAX
TTGH cuong do V, MIN

LLOAD7: TTGH su dung I

LOADS: TTGH su dung I1

Chiéu duong cua luc thudn chiéu duong cua truc tuong ting

Chiéu duong cua méomen quanh truc nguoc chiéu kim dong ho khi nhin tir dau truc
LOAD LOC (LOAD LOCATION): Vi tri mdt cat tinh noi luc so véi nit dau cua thanh
P: Luc doc truc (truc 1 -1) (thuéc hé toa do riéng cua thanh)

V2: Luc cat theo truc 2 -2 (thuéc hé toa do riéng ciia thanh)

V3: Luc cdt theo truc 3 - 3 (thudc hé toa do riéng cua thanh)

T: Momen xodn (quanh truc 1 - 1)

M2: Mémen quanh truc 2 - 2

M3: Mémen quanh truc 3 - 3

FRAME|LOADLOC| P | V2 Vi T | M2 M3
9  |LOADI
Niit: 0 0 0 of 0 0 0
1-2 2.20E-01 0 11.06 | 0 0 111
4.50E-01 0 29.4 0 0 0 -5.52
6.70E-01 0 55.01 0 0 0 -14.88
9.00E-01 0 87.9 o0 0 0 -30.82
LOAD2
0 0 0 o0 0 0 0
2.20E-01 0 11.06 0 0 0 111
4.50E-01 0 29.4 0 0 0 -5.52
6.70E-01 0 55.01 o 0 0 -14.88
9.00E-01 0 87.9 o 0 0 -30.82
LOAD3
0 -482.02 0 o0 0 0 0
2.20E-01]  -482.02 0.0759 0 0 0 0.02666
4.50E-01) -482.02 9.23 0 00.00 - 0.9849
6.70E-01|  -482.02 24.76 0 0 0 4.67
9.00E-01] -482.02 4757 0 o0 0 12,67
LOAD4
0 -482.02 0 0 0 0 0
2.20E-01] -482.02 0.0759 0 0 0 0.02666
4.50E-01]  -482.02 9.23 0 00.00 - 0.9849
6.70E-01] -482.02 24.76 0 0 0 4.67
9.00E-01] -482.02 47.57 0 o0 0 -12.67




LOADS

0 -186.42 0 0 0 0 0
2.20E-01] -186.42 0.0759 0 0 0 0.02666f
4.50E-01] -186.42 9.23 0 0[0.00 - 0.9849
6.70E-01] -186.42 24.76 0 0 0 -4.67
9.00E-01] -186.42 47.57 0 0 0 -12.67

LOAD6

0 -186.42 0 0 0 0 0
2.20E-01] -186.42 0.0759 0 0 0 0.02666
4.50E-01] -186.42 9.23 0 0[0.00 - 0.9849
6.70E-01| -186.42 24.76 0 0 0 -4.67
9.00E-01] -186.42 47.57 0 0 0 -12.67

LOAD7

0 -151.99 0 0 0 0 0
2.20E-01] -151.99 11.06 0 0 0 -1.11
4.50E-01] -151.99 29.4 0 0 0 -5.52
6.70E-01] -151.99 55.01 0 0 0 -14.88
9.00E-01] -151.99 87.9 0 0 0 -30.82

LOADS

0 0 0 0 0 0 0
2.20E-01 0 11.06 0 0 0 -1.11
4.50E-01 0 29.4 0 0 0 -5.52
6.70E-01 0 55.01 0 0 0 -14.88
9.00E-01 0 87.9 0 0 0 -30.82

MAX 0 87.9 0 0 0 0.9849
MIN -482.02 0 0 0 0 -30.82

10 |LOAD1
Nut: 0 0 2754.7 0 0 0 -30.82
2-3 4.40E-01 0 2825.73 0 0 0 -1251.54
8.80E-01 0 2896.76 0 0 0 -2503.34
1.31E+00 0 2967.79 0 0 0 -3786.21
1.75E+00 0 3038.82 0 0 0 -5100.16

LOAD2

0 0 2210.77 0 0 0 -30.82
4.40E-01 0 2281.8 0 0 0 -1013.58
8.80E-01 0 2352.83 0 0 0 -2027.4
1.31E+00 0 2423.86 0 0 0 -3072.3
1.75E+00 0 2494.89 0 0 0 -4148.28

LOAD3

0 -482.02 1802.07 0 0 0 -12.67
4.40E-01] -482.02 1853.49 0 0 0 -812.32
8.80E-01) -482.02 1904.91 0 0 0 -1634.47,
1.31E+00] -482.02 1956.33 0 0 0 -2479.12
1.75E+00] -482.02 2007.75 0 0 0 -3346.26




LOAD4

0 -482.02 1258.14 0 0 0 -12.67
4.40E-01] -482.02 1309.56 0 0 0 -574.35
8.80E-01) -482.02 1360.98 0 0 0 -1158.53
1.31E+00] -482.02 1412.4 0 0 0 -1765.21
1.75E+00] -482.02 1463.82 0 0 0 -2394.38
LOADS
0 -186.42 2714.37 0 0 0 -12.67
4.40E-01] -186.42 2765.79 0 0 0 -1211.46
8.80E-01] -186.42 2817.21 0 0 0 -2432.74
1.31E+00] -186.42 2868.63 0 0 0 -3676.51
1.75E+00] -186.42 2920.05 0 0 0 -4942.79,
LOADG6
0 -186.42 2170.44 0 0 0 -12.67
4.40E-01] -186.42 2221.86 0 0 0 -973.49
8.80E-01] -186.42 2273.28 0 0 0 -1956.8
1.31E+00] -186.42 2324.7 0 0 0 -2962.6
1.75E+00] -186.42 2376.12 0 0 0 -3990.91
LOAD7
0 -151.99 1988.32 0 0 0 -30.82
4.40E-01] -151.99 2059.35 0 0 0 -916.25
8.80E-01) -151.99 2130.38 0 0 0 -1832.76
1.31E+00] -151.99 2201.41 0 0 0 -2780.34
1.75E+00] -151.99 2272.44 0 0 0 -3758.99
LOADS
0 0 2144.71 0 0 0 -30.82
4.40E-01 0 2215.74 0 0 0 -984.67
8.80E-01 0 2286.77 0 0 0 -1969.6
1.31E+00 0 2357.8 0 0 0 -2985.6]
1.75E+00 0 2428.83 0 0 0 -4032.68
MAX 0 3038.82 0 0 0 -12.67
MIN -482.02 1258.14 0 0 0 -5100.16|
11 |LOAD1
Nut: 0 39.07 -4688.17 0 0 0 -4871.39
3-4 1.30E-01 39.07 -4667.88 0 0 0 -4286.64
Mat cat 0.25 39.07 -4647.59 0 0 0 -3704.42,
S3 0.38 39.07 -4627.29 0 0 0 -3124.74
0.5 39.07 -4607 0 0 0 -2547.6
LOAD2
0 30.23 -3872.26 0 0 0 -3971.28
1.30E-01 30.23 -3851.97 0 0 0 -3488.51
0.25 30.23 -3831.68 0 0 0 -3008.29,
0.38 30.23 -3811.38 0 0 0 -2530.59,
0.5 30.23 -3791.09 0 0 0 -2055.44




LOAD3

0 -222.74 -2571.63 0 0 0 -2140.41
1.30E-01| -222.74 -2556.94 0 0 0 -1819.88
0.25 -222.74 -2542.25 0 0 0 -1501.18
0.38] -222.74 -2527.56 0 0 0 -1184.32
0.5 -222.74 -2512.86 0 0 0 -869.29
LOAD4
0 -231.58 -1755.74 0 0 0 -1240.3
1.30E-01] -231.58 -1741.04 0 0 0 -1021.75
0.25] -231.58 -1726.35 0 0 0 -805.04
0.38] -231.58 -1711.66 0 0 0 -590.16]
0.5 -231.58 -1696.97 0 0 0 -377.12
LOADS
0 -58.08 -4417.74 0 0 0 -4319.62
1.30E-01 -58.08 -4403.04 0 0 0 -3768.32)
0.25 -58.08 -4388.35 0 0 0 -3218.86
0.38 -58.08 -4373.66 0 0 0 -2671.24
0.5 -58.08 -4358.97 0 0 0 -2125.45
LOADG6
0 -66.92 -3601.83 0 0 0 -3419.51
1.30E-01 -66.92 -3587.13 0 0 0 -2970.2
0.25 -66.92 -3572.44 0 0 0 -2522.73
0.38 -66.92 -3557.75 0 0 0 -2077.09
0.5 -66.92 -3543.06 0 0 0 -1633.29
LOAD7
0 -49.34 -3315.28 0 0 0 -3263.9
1.30E-01 -49.34 -3294.98 0 0 0 -2850.76
0.25 -49.34 -3274.69 0 0 0 -2440.16
0.38 -49.34 -3254.4 0 0 0 -2032.09,
0.5 -49.34 -3234.1 0 0 0 -1626.56
LOADS
0 30.42 -3711.09 0 0 0 -3854.56
1.30E-01 30.42 -3690.79 0 0 0 -3391.94
0.25 30.42 -3670.5 0 0 0 -2931.86
0.38 30.42 -3650.21 0 0 0 -2474.32
0.5 30.42 -3629.91 0 0 0 -2019.31
MAX 39.07 -1696.97 0 0 0 -377.12
MIN -231.58 -4688.17 0 0 0 -4871.39|
12 |LOAD1
Nut: 0 39.07 -1779.2 0 0 0 -2547.6
4-5 5.60E-01 39.07 -1687.87 0 0 0 -1572.49
1.13 39.07 -1596.55 0 0 0 -648.74
1.69 39.07 -1505.22 0 0 0 223.63
2.25 39.07 -1413.9 0 0 0 1044.63




LOAD2
o 3023 -1507.23 o 0 0 -2055.44
5.60E-01  30.23 -1415.9 o0 0 -1233.31
113 3023 -1324.58 o 0 0 462.55
1.69 3023 -1233.25 o o0 0 256.84
225 30.23 -1141.93 o 0 0 924.86
LOAD3
0 -222.74 -758.36 o 0 0 -869.29
5.60E-01] -222.74 -692.25 0 0 0 4613
113 -222.74 -626.14 o o0 0 -90.51
1.69]  -222.74 -560.03 o0 0 243.1
225 -222.74 -493.91 o o 0 539.52
LOAD4
0 -231.58 -486.4 o 0 0 37712
5.60E-01] -231.58 -420.29 o0 o0 0 12212
113 -231.58 -354.17 0 0 0 95.7
1.69] -231.58 -288.06 0 0 0 27633
225 -231.58 -221.95 o o 0 419.77
LOADS
o -58.08 -1531.17 o 0 0 212545
5.60E-01]  -58.08 -1465.06 0 0 0 -1282.76
113 -58.08 -1398.94 0 0 0 -477.26
1.69|  -58.08 -1332.83 0 0 0 291.05
225 -58.08 -1266.72 0 0 0 1022.17
LOADG
0 -66.92 -1259.2 o o 0 -1633.29
5.60E-01  -66.92 -1193.09 o0 0 -943.58
113 -66.92 -1126.97 o o 0 -291.07
.69 -66.92 -1060.86 o o0 0 324.26
225 -66.92 -994.75 o 0 0 902.4
LOAD7?
0 -49.34 -1241.69 o 0 0 -1626.56
5.60E-01]  -49.34 -1150.37 0 0 0 -953.79
113 -49.34 -1059.04 o o0 0 -332.39
1.69  -49.34 -967.72 o o0 0 237.63
225 -49.34 -876.4 o o 0 756.29
LOADS
0 3042 -1453.5 o 0 0 -2019.31
5.60E-01]  30.42 -1362.18 00 0 12274
113 30.42 -1270.85 0 0 0 -486.86
1.69]  30.42 -1179.53 0 0 0 20231
225 30.42 -1088.2 0 0 0 840.11
MAX 39.07 -221.95 0 0 0 1044.63
MIN -231.58 -1779.2 | o 0 -2547.6)




13

Nut:

5-6

LOAD1

o  39.07 1413.9 0 o 0 1044.63
5.60E-01  39.07 1505.22 0 o 0 223.63
1.13E+00,  39.07 1596.55 0 o0 0 -648.74
1.69E+00,  39.07 1687.87 0 0 0 -1572.49
225E400]  39.07 1779.2 0 o0 0 2547.6

LOAD2

o 3023 1141.93 0 0 0 924.86
5.60E-01  30.23 1233.25 0 o 0 256.84
1.13E+00,  30.23 1324.58 0 o 0 -462.55
1L69E+00,  30.23 1415.9 0 o 0 1123331
225E400,  30.23 1507.23 0 o0 0 -2055.44
LOAD3
0 -222.74 1260.59 | o 0 539.52
5.60E-01] -222.74 1326.7 0 o 0 -188.15
1.13E400, -222.74 1392.81 0 0 0 -953.02
1.69E+00 -222.74 1458.93 0 o 0 -1755.07
225E400] -222.74 1525.04 0 0 0 1259431
LOAD4
0 -231.58 988.62 o0 o 0 419.77
5.60E-01 -231.58 1054.74 0 0 0 -154.93
1.13E+00, -231.58 1120.85 0 o0 0 766.81
1.69E+00| -231.58 1186.96 0 0 0 -1415.88
2.25E400] -231.58 1253.07 0 o 0 22102.14
LOADS
o -58.08 1561.08 | o 0 1022.17
5.60E-01  -58.08 1627.2 0 o 0 125.47
1.13E+00,  -58.08 1693.31 0 o0 0 -808.42
1.69E+00|  -58.08 1759.42 0 0 0 -1779.5
2.25E400]  -58.08 1825.53 0 o0 0 1278777
LOADG
0  -66.92 1289.11 o0 0 0 902.4
5.60E-01  -66.92 1355.23 0 o 0 158.68
1.13E400,  -66.92 1421.34 0 0 0 -622.23
1.69E+00,  -66.92 1487.45 0 o 0 11440.33
225E400,  -66.92 1553.56 0 o0 0 -2295.61

LOAD?

0  -49.34 1116.01 | o 0 756.29

5.60E-01]  -49.34 1207.34 0 0 0 102.85

1.13E400,  -49.34 1298.66 0 0 0 -601.97

1L69E+00  -49.34 1389.99 0 o 0 -1358.15

225E400]  -49.34 148131 0 0 0 2165.7
LOADS

o 3042 1088.2] o o 0 840.11




5.60E-01  30.42 1179.53 0 o 0 202.31
LI3E+00,  30.42 1270.85 0 o 0 1486.86
1.69E+00]  30.42 1362.18 0 o 0 12274
225E+00]  30.42 1453.5 0 0 0 -2019.31
MAX 39.07 1825.53 0 o 0 1044.63
MIN -231.58 988.62 0 0 0 -2787.77

14 |LOADI
Niit: o 39.07 4607 0 o 0 2547.6
6-7 1.20E01]  39.07 4627.29 0 o 0 312474
2.50E-01  39.07 4647.59 0 o 0 -3704.42
037 39.07 4667.88 0 o 0 4286.64)
0.5 39.07 4688.17 0 0 0 -4871.39

LOAD2
0 3023 3791.09 0 0 0 -2055.44
1.20E01]  30.23 3811.38 0 0 0 -2530.59
2.50E-01  30.23 3831.68 0 o 0 -3008.29
037 3023 3851.97 0 o 0 13488.51
0.5 3023 3872.26 0 o 0 13971.28

LOAD3
0 22274 3279.54 0 0 0 12594.31
1.20E-01] -222.74 3294.23 0 0 0 -3005.17
2.50E-01] -222.74 3308.92 0 0 0 3417.87
037 -222.74 3323.61 0 o 0 13832.4
0.5 -222.74 3338.31 0 o 0 4248.77

LOAD4
0 -231.58 2463.64 0 o 0 22102.14
1.20E01] -231.58 2478.34 0 o 0 22411.02
2.50E-01] -231.58 2493.03 0 0 0 272173
037 -231.58 2507.72 0 o 0 13034.27
0.5 -231.58 2522.41 0 o 0 -3348.66

LOAD5
0 -58.08 4653.33 0 o 0 278777
1.20E01]  -58.08 4668.03 0 o 0 -3370.36
2.50E-01  -58.08 4682.72 0 o 0 13954.78
037 -58.08 4697.41 0 o 0 4541.04
0.5  -58.08 4712.1 0 0 0 -5129.13

LOADG
0 6692 3837.43 0 0 0 12295.61
1.20E-01]  -66.92 3852.12 0 0 0 2776.21
2.50E01]  -66.92 3866.81 0 o 0 13258.64
037 -66.92 3881.5 0 o 0 1374291
0.5 -66.92 3896.19 0 o 0 14229.02

LOAD7
0 -49.34 3473.72) o0 0 0 22165.7




1.20E-01]  -49.34 3494.02 0 o 0 -2601.19
2.50E-01]  -49.34 3514.31 0 0 0 -3039.21
037 -49.34 3534.6 0 0 0 -3479.76
0.5 -49.34 3554.9 0 0 0 -3922.86
LOADS
o 3042 3629.91 0 o 0 12019.31
1.20E01]  30.42 3650.21 0 o 0 247432
2.50E-01  30.42 3670.5 0 o 0 12931.86
037 30.42 3690.79 0 o 0 13391.94
0.5 3042 3711.09 0 0 0 -3854.56
MAX 39.07 4712.1 0 o 0 -2019.31
MIN -231.58 2463.64 0 o 0 -5129.13
15 |LOADI
Niit: 0 0 13038.82 0 o 0 -5100.16
7-8 4.40E-01 0 -2967.79 0 0 0 -3786.21
8.80E-01 0 12896.76 0 o 0 12503.34)
1.31E+00 0 12825.73 0 o 0 1251.54
1.75E+00 0 2754.7 0 o 0 -30.82
LOAD2
0 0 -2494.89 0 0 0 4148.28
4.40E-01 0 12423.86 0 o 0 13072.3
8.80E-01 0 12352.83 0 o 0 120274
1.31E+00 0 22818 0 o 0 -1013.58
1.75E+00 0 12210.77 0 o 0 -30.82
LOAD3
0 0 12007.75 0 o 0 13346.26
4.40E-01 0 11956.33 0 o 0 12479.12
8.80E-01 0 -1904.91 0 0 0 163447
1.31E+00 0 -1853.49 0 0 0 -812.32
1.75E+00 0 11802.07 0 o 0 12,67
LOAD4
0 0 11463.82 0 o 0 12394.38
4.40E-01 0 14124 0 o 0 1176521
8.80E-01 0 -1360.98 0 o 0 1158.53
1.31E+00 0 -1309.56 0 o 0 574.35
1.75E+00 0 11258.14 0 o 0 12,67
LOAD5
0 0 -2920.05 0 0 0 -4942.79
4.40E-01 0 12868.63 0 o 0 -3676.51
8.80E-01 0 2817.21 0 o 0 1243274
1.31E+00 0 12765.79 0 o 0 1211.46
1.75E+00 0 2714.37 0 o 0 12.67
LOADG
0 0 12376.12] o0 0 0 -3990.91




4.40E-01 0 2324.7 0 o 0 12962.6
8.80E-01 0 12273.28 0 0 0 -1956.8
1.31E+00 0 12221.86 0 0 0 -973.49
1.75E+00 0 12170.44 0 o 0 12,67

LOAD?
0 0 12272.44 0 o 0 13758.99
4.40E-01 0 12201.41 0 o 0 -2780.34)
8.80E-01 0 12130.38 0 o 0 -1832.76
1.31E+00 0 12059.35 0 o 0 916.25
1.75E+00 0 -1988.32 0 0 0 -30.82)

LOADS
0 0 12428.83 0 o 0 4032.68
4.40E-01 0 2357.8 0 0 0 -2985.6
8.80E-01 0 12286.77 0 o 0 11969.6
1.31E+00 0 12215.74 0 o 0 1984.67
1.75E+00 0 2144.71 0 o 0 -30.82
MAX 0 -1258.14 0 o 0 -12.67
MIN 0 -3038.82 0 o 0 -5100.16

16 |LOADI

Niit: 0 0 -87.9 0 0 0 -30.82)

§-9 2.30E-01 0 -55.01 0 o 0 -14.88
4.50E-01 0 1294 0 0 0 5.5
6.80E-01 0 11.06 0 o 0 _1.11E+00
9.00E-01 0 0 0 o 0 0.00E+00

LOAD2
0 0 -87.9 0 o 0 -30.82
2.30E-01 0 55.01 0 o 0 114.88
4.50E-01 0 29.4 0 0 0 -5.52
6.80E-01 0 11.06 0 o 0 _1.11E+00
9.00E-01 0 0 0 o 0 0.00E+00
LOAD3
0 0 47.57 0 o 0 12.67
2.30E-01 0 2476 0 o 0 4.67
4.50E-01 0 9.3 o 00.00 - 0.9849
6.80E-01 0 0.0759 0 o 0 2.67E-02
9.00E-01 0 0 0 o 0 0.00E+00
LOAD4
0 0 47.57 0 o 0 12.67
2.30E-01 0 2476 0 o 0 4.67
4.50E-01 0 9.3 o 00.00 - 0.9849
6.80E-01 0.0759 0 o 0 2.67E-02
9.00E-01 0 0 0 o 0 0.00E+00
LOADS
0 0 47.57 o o 0 12,67




2.30E-01 0 -24.76 0 0 0 -4.67
4.50E-01 0 -9.23 0 0[0.00 - 0.9849
6.80E-01 0 0.0759 0 0 0 2.67E-02
9.00E-01 0 0 0 0 0 0.00E+00)
LOADG6
0 0 -47.57 0 0 0 -12.67
2.30E-01 0 -24.76 0 0 0 -4.67
4.50E-01 0 -9.23 0 0[0.00 - 0.9849
6.80E-01 0 0.0759 0 0 0 2.67E-02
9.00E-01 0 0 0 0 0 0.00E+00)
LOAD7
0 0 -87.9 0 0 0 -30.82
2.30E-01 0 -55.01 0 0 0 -14.88
4.50E-01 0 -29.4 0 0 0 -5.52
6.80E-01 0 -11.06 0 0 0 -1.11E+00
9.00E-01 0 0 0 0 0 0.00E+00)
LOADS
0 0 -87.9 0 0 0 -30.82
2.30E-01 0 -55.01 0 0 0 -14.88
4.50E-01 0 -29.4 0 0 0 -5.52)
6.80E-01 0 -11.06 0 0 0 -1.11E+00
9.00E-01 0 0 0 0 0 0.00E+00)
MAX 0 0.0759 0 0 0 0.9849
MIN 0 -87.9 0 0 0 -30.82
17 |LOAD1
Nut: 0 -1727 39.07 0 0 0 228.77,
7-10 4.37] -8048.19 39.07 0 0 0 58.21
8.73] -8369.38 39.07 0 0 0 -112.36]
LOAD2
0] -6367.16 30.23 0 0 0 177
4.37| -6688.35 30.23 0 0 0 45.04
8.73] -7009.54 30.23 0 0 0 -86.93
LOAD3
0] -5346.06 -222.74 0 0 0 -902.51
4.37 -5667.25 -222.74 0 0 0 69.87
8.73| -5988.44 -222.74 0 0 0 1042.26
LOAD4
0] -3986.23 -231.58 0 0 0 -954.27
4.37] -4307.42 -231.58 0 0 0 56.7
8.73] -4628.62 -231.58 0 0 0 1067.68
LOADS
0 -7632.15 -58.08 0 0 0 -186.35
4.37] -7953.35 -58.08 0 0 0 67.21
8.73] -8274.54 -58.08 0 0 0 320.76




LOADG6

0 -6272.31 -66.92 0 0 0 -238.11
4.37 -6593.51 -66.92 0 0 0 54.04
8.73] -6914.7 -66.92 0 0 0 346.18
LOAD7
0] -5827.34 -49.34 0 0 0 -163.86
4.37| -6148.54 -49.34 0 0 0 51.54
8.73] -6469.73 -49.34 0 0 0 266.95
LOADS
0 -6139.92 30.42 0 0 0 178.12
4.37] -6461.12 30.42 0 0 0 45.32
8.73] -6782.31 30.42 0 0 0 -87.48
MAX -3986.23 39.07 0 0 0 1067.68
MIN -8369.38 -231.58 0 0 0 -954.27
18 |LOAD1
Nut: 0 -1727 -39.07 0 0 0 -228.77
3-11 4.37] -8048.19 -39.07 0 0 0 -58.21
8.73] -8369.38 -39.07 0 0 0 112.36
LOAD2
0] -6367.16 -30.23 0 0 0 -177
4.37| -6688.35 -30.23 0 0 0 -45.04
8.73] -7009.54 -30.23 0 0 0 86.93
LOAD3
0] -4579.38 -259.28 0 0 0 -1205.85
4.37| -4900.57 -279.67 0 0 0 -29.44
8.73] -5221.77 -300.05 0 0 0 1235.96
LOAD4
0 -3219.56 -250.44 0 0 0 -1154.08
4.37| -3540.75 -270.83 0 0 0 -16.27
8.73] -3861.94 -291.21 0 0 0 1210.54
LOADS
0 -7337.79 -128.34 0 0 0 -623.16
4.37| -7658.98 -134.15 0 0 0 -50.21
8.73] -7980.17 -139.95 0 0 0 548.08
LOAD6
0 -5977.95 -119.5 0 0 0 -571.4
4.37 -6299.14 -125.31 0 0 0 -37.04
8.73] -6620.33 -131.11 0 0 0 522.66
LOAD7
0 -5587.72 -102.65 0 0 0 -495.09
4.37| -5908.92 -107.01 0 0 0 -37.45
8.73] -6230.11 -111.38 0 0 0 439.25
LOADS
0] -6139.92 -30.42 0 0 0 -178.12
4.37] -6461.12 -30.42 0 0 0 -45.32)




8.73] -6782.31 -30.42 0 0 0 87.48

MAX -3219.56 -30.23 0 0 0 1235.96
MIN -8369.38 -300.05 0 0 0 -1205.85
8/ DUYET CHO MAT C - C (MAT CAT XA MU)
Theo phuong ngang cau, duyét cho cic t6 hop bat loi nhat sau:
TTGHCDIA (LOAD1) : P, =39.07KN
Vs, = 1413.9KN ( Luc cat Max )
M., = 1044.63 KNm ( M, max)
TTGHCD IV A (LOADS) : P, =58.08 KN
Vs = 1266.72 KN
M,,, = 1022.17 KNm
% Dién tich mat cit xa mii A, =2.625 m’
2.625

% Tru 2 ddu tron, chuyén thanh ti€t dién chit nhat tuong duong c6 chiéu dai b = 4 1.875m

+«» Xa mi tua trén 2 cOt co:
Chiéu dai chiunén [, =5.5m

b= $L1575.0
T
2000
I
—~ ey
Ag=2,626m?2 § Ag=2,625m2 y
5 i
[ <
| asbo |
Hinh

K : Hé s6 chiéu dai c¢6 hiéu , K=1 ( A.4.6.2.5-1,s0do d)
Kxl, =1x5.5=5.5m

+Theo phuong ngang cau ( A. 5.7.4.3)
C6 r, =0.3xb=0.3x1.4 =0.42m

Kxl, =5.5m

K : , 7
 _ 5—52 =13.095<22  Khong phai xét dén do manh

Tinh ti s6 d0 manh
,

+Theo phuong doc cau
r, =0.3xh =0.3x1.875 = 0.5625m

Kxl, 55
r 0.5625

y

Tinh ti s6 d0 manh =9.778<22 Khong phai xét dén do manh.

+Ham lugng cot thép t6i thiéu

$ow > 0037 200322 21410
420

y

¢ =21x10""*
AY
gmin - A_g
A min=¢_ A =21x10"x2.625=55.2x10"m’

min“ g



Tinh 0.1 ¢f, A, (A5.7.4.5)

¢ : Heé s0 stic khang theo A.5.5.4.2; ¢ =0.75
O.IW;Ag =0.1x0.75x28x.2.625 = 5.5125x10° KN = 5512.5KN
+Lua chon cong thiic kiém toan.
P.. =39.07KN (Xembang11)
Vay P, <0.19f,A,
% Kiém todn theo cong thiic ( A.5.7.4.5-3)
M
Mux + uy Sl
MVX Mr\'
+ Kiém todn tai TTGH cudng do IA
Trong dé :
M,, : M6 men theo truc x ; M, =M ,
M, = 1044.63 KNm;
M,, : M6 men theo truc y ; M, = M

y

M, = 0 KNm
+Tinh & : Hé s6 xét dén anh hudng ctia uén doc ( 6 >1)
0= ! (A.4.5.3.2.2b-4)
1— "
@F,

Trong d6 : P, : Luc doc truc ; P, =39.07 KN
P, : luc t6i han ole

*El
p == (A.4.5.3.2.2b-5)
(k1,)
Trong d6 :
KL, =55m
E : M6 men dan héi ( MPa)
I : M6 men quén tinh
EI tinh theo cong thiic :
E.I,
El =25 (A.5.7.4.3-2)
1+ 4
Trong dé :
E, : Mo duyn dan hoéi cua bétong (MPa ) ( A.5.4.2.4)
E. =0.043y"°\[f (MPa)
Trong dé :
Y. : Trong luong riéng ctia bé tong (Kg/m®’) vy, = 2500 Kg/m’
f. =28MPa

E, = 28,44x10° KPa
I, : M6 men quén tinh ctia mat cat
7 _b_h3 _ 1.875x1.4°
12 12
B : Ty s6 gifta mo men do tai trong thudng xuyén ( c6 nhan hé s6 )va momen do tong cic tai
trong ( ¢6 nhan hé so ).

b=

=0.429m"

196
1044.63




28.44x10° x0.429

6

El = 2.5 _ 488XI07 0106 Km?

140.19 1.19

2 6

p - 3.14 x4.10x10 _133810° KN

55

1
] zl

J 39.07

0.75x1.338x10°
+Vay M, = M, = 1044.63 KNm.
M, =M,
% M,, : M6 men khdng ctia mt cat theo phuong doc cau
Cot thép tru dung d=25mm c¢6 dién tich 4,91x10* (m*).
55.2x107"

S6 thanh c6t thép t6i thiéu 1a : ————— ~13 thanh
4.91x10°

Chon 13 thanh d25 ( theo phuong doc cau ) ; a = 150mm
A =13x4.91x10™ = 63.83x10~ (m?)
Af, = 63.83x10~* x420x10~° = 2680.86 KN
Chiéu cao khu vuc chiu nén: ( A.5.7.3.1.2-3)
AL 2680.86
0.85xf, Bb  0.85x28x0.85x1.875x10°

a = fB,c=0.85x0.07 = 0.06m.
d,: Chiéu cao c¢6 hiéu cua mat cat, d, = 1.2m.

=70.0x10"° =0.07m

M, =A f),(ds. - %j = 2680.86(1.2 - 0‘—36j =3136.61KNm

o= 0.9;Mry = ¢Mny =0.9x3136.61 =2822.95KNm
Kiém tra
M, 1044.63

Ux

M. 282295

Kiém tra tai TTGH cudng do VA
0.1gf, A, = 0.1x0.75x28x.2.625 = 5.5125x10° KN =5512.5KN >P,,,. = 58.08KN

=0.37<1 Pat

kiém toén theo cong thic : M, +—2<1
er Mry
o=1
M, =M. =1022.17KNm
M, =M =0KNm
M, =2822.95KNm

M, 102217

Ux

M. 282295

rx
% Cac TTGH khéc kiém tra twong tu va déu dat.
% Duyét cit:
Cong thiic kiém tra V, <V,

=0.36<1 Pat.

Trong d6 : V, : Luc cit cuc han clia mat cit theo TTGH cudng do
V¢ : Sttc khdng cat chia mat cat tinh toan ( A5.8.3.3-1 va A.5.8.3.3-2)
VR:(I)Vn:(I)(VL-l-Vs)



Trong do6 :
0=09
V. : Stic khéng cat ctia bé tong

V. =0.0838\/f b,d,
V. : Stic khdng cit ctia c6t thép chiu cét

A, f,d, cotgd

VS‘
‘ S
Trong dé:
f. =28MPa
b,: Bé rong bung c6 hiéu, 1dy bing bé rong bung min trong chiéu cao d,
b,=1.5m;

dy: Chiéu cao chiu cét ¢6 hiéu d, = 1.2x10°’mm

S :cu ly giita cac cot dai
Bo tri cot thép dai 6 D16; @ =250 ( n=6; f,, = 20lmm® ; S =250mm)
Dién tich cot thép chiu cat trong cu ly S.

13 D25 8=150
/ fodoo /
S/ i
Il ¥ !‘ll L) ¥ L ) !lr
(]
01 6 B=[250 =
T/
(]
D& 11_pee ﬂsil% =]
l 1500 l

Hinh so:
A, = nf,, = 6x201 =1206mm’
f, =420MPa = 420x10° KN / m*

B : Hé s6 chi kha nang ctia BT bi ntt chéo truyén luc kéo.
6 : Goc nghiéng cua tng suit nén chéo.
+ Dién tich c6t thép ngang min:
-b S 1 2
A, =0.083f a 0.083v28 % = 392mm?

y

Av > Amin

+Xéc dinh B va 0: theo A8.5.3.4.1 vdi t6 hgp khong chiu kéo, 14y p=2; 6 = 45°. & day xéc dinh B
va 0 theo phuong phap chung ( A.5.8.3.4.2)

« TTGH cuong do IA:
N,s, = - 39.07 KN ( 14y dau “-” vi la luc kéo )
Vs, = 1413.9KN ( Luc cit Max )
M,4, = 1044.63 KNm ( M, max)

ting sut cat trong BT :

V., __ 14139 =872.78KN I m’

V= =
¢b,d, 0.9x1.5x1.2
v 87278

£ 28x10°

c

=0.031<0.05 ; Xem hinh 5.8.3.4.2-1 dé 1ay pva 0 ;



ung bién trong cot thép phia chiu kéo do uon:

M
d—" +0.5(N, +V, cot g6)
e=—" (N, 1ay dau am vi 1a luc kéo )
ES AS

Trong do:
A, : Dién tich c6t thép thuong phia chiu kéo uén
A, =11f,, +2f,, =4584mm> = 45.84x10™ m’
E, : moduyn dan héi ctia c6t thép thuong E=200.000 MPa = 2x10° KN/m* ( A.5.4.3.2)
Vay €, = 1.79x10”

% V6i €, = 1.79x10° va — = 0.031< 0.05 ; tra bang c6 0 = 42 B=1.7

v
fe
Vay 0 = 42°; B=1.7;

V. =0.083x1.74/28x1.5x10° x1.2 = 1343 9KN

V= 1206x107° x420x10° x1.2x cot g42°

’ 250x107°

+Stic khang cat ctia mat cét tinh todn :
V, =0.9(1343.9 + 2700.23) = 3639.72KN
V, >V, =1413.9KN Pat.

=2700.23KN.

& TTGH cudng do IVA (LOADS ) : N, = 58.08 KN
V.. =1266.72 KN
M, = 1022.17 KNm
Theo( A.5.8.3.4.1) c6 B =2; 6 = 45°
V.= 24313 KN
V. =1581.1 KN
V. =4012.4 KN,
V. =3611.
R Vay V, = 1266.72 KN < V, = 3611 KN Pat

% Duyeét cot thép doc: Theo ( A.5.8.3.5-1)

Af, 2 [2/1—; +0.5 A;” j+ {% - 0.5V5Jcot go

v

V6i TTGH CD 1A : VP =1190.86 KN
TTGH Cb VA: VP =1170.54 KN

A,f, =2680.86KN.
VP> VT Pat.



VI DU 2 : THIET KE GOI CAO SU

1/ SO LIEU THIET KE

0‘0

s Thiét k€ g6i cao su theo AASHTO — LRFD, diéu A.14.7.5.
» Goi cua cAu dim BTCT lién tuc, mét cét chit T, so d6 nhip 10.67 + 12.80 + 10.67 (m).
Tai trong HL — 93.
» Tinh tai rai déu do trong lugng ban than dim va 16p phu W = 27.25 N/mm.
> Tai trong thang ding truyén xudéng goi:
Do tinh tai V;, = 109.9 KN ( Dam bién ) ; V,, =90 KN ( Dam trong )
Do hoat tai ( c6 tinh hé s6 phan bo, khong tinh xung kich)
V. =228.7 KN (Dam bién ) ; V;; =247.8 KN ( Dam trong )
s Tai trong thang ding trén 1 goi
V6i dam bién V= 109.9+228.7 = 339 Kn
Vi dam trong V= 90+ 247.8 = 337.8 KN

0’0

0‘0

0‘0

00

2/ CHUYEN VI THEO PHUGNG DOC CAU LON NHAT TAI MO MAX A ( Do nhiét do va co ngét clia bé tong)

Cdu dugc xay dung trong vang c6 bién do nhiét 0° dén 40°, ving khi hau 4m. Gia sir cdu xay
dung trong mla c6 nhiét do 1a 20°c, su thay déi nhiét do AT la:
AT =20°-0"=20°C
+hé s6 gian nd do nhiét do ctia bé tong ( A.5.4.2.2)
o =10.8x10° mm/ °C
+Bién dang do nhiét do €,
g,= 0AT = 10.8x10°x20 = 0.000216
+Bién dang do co ngbt €,
€, = 0.0002 doi v6i 28 ngay
€, = 0.0005 doi voi 1 nam

Néu dam dugc nang va ldp dat sau 28 ngay
€, = 0.0005 - 0.0002 = 0.0003
Chuyén vi theo phuong doc cdu 16n nhit max A,
Max A, =Y L. (€ -€,)
Trong dé :
Yoo - Hé s0 tai trong d6i véi nhiét do phan bo déu bang 1.2.
L. : Téng chiéu dai nhip co gidn ( tinh tir g6i c6 dinh dén goi di dong xa nhat)
L, =12800 + 10670 = 23470 ( mm)

Hinh :
% Vay maxA, = 1.2 x 23470( 0.000216+0.0003 ) = 14.5 mm



3/ SO BO CHON KICH THUGC GOI

a/ Chon chiéu cao goi
Téng chiéu day phan cao su clia géi h, khong dugc nho hon 2 1an bién dang cit 16n nhat ( max A,
) d€ goi khong bi lan qua cdc mép va giam chiéu day do moi ( A. 14.7.5.3.4)
h, 22A =2x14.5=29mm
Chon tong chiéu day phan cao su ctia g6i h,= 40 mm, va chiéu day cta 1 16p cao su h,= 10 mm
(hinh ...2)

Hinh: Goi cao su
b/ Chon dién tich goi LxW

L: Chiéu dai cua g6i chit nhat ( mm)
W: Chiéu rong cua goi theo phuong ngang ciu ( mm)
Cuong dam T ¢6 chiéu rong 350 mm, chon W = 300mm.
Heé s6 hinh dang cua 1 16p cao su tinh theo cong thiic :
A ( A14.7.5.1-1)
2h (L+W)
_300xL
* 2x10(L+300)
ting suét nén cia mot 16p cao su chiu bién dang cat ( A. 14.7.5.3.2)

o, <1.66GS <11MPa

o, <0.66GS
Trong dé:
o, : ling suét nén trung binh do téng tai trong ( MPa).
G, : tng suat nén trung binh do hoat tai ( MPa)
G: Modun dan héi chiu cit MPa ( Bang A.14.7.5.2-1)
G, : Modun cit thap nhat
Gy, : Modun cit cao nhat
S: Hé s6 hinh dang cua 16p cao su mong nhat cua goi .
Gia st modun cit trong khoang 0.95 va 1.2 MPa d6i véi cao do ciing 60. Gia su o, dat dén gidi
han 6, = 0.66 GS, giai dé tim L.

_ V247800
YOLwW o Lx300
Trong dé :
V. =247.8 KN ( phan lyc goi do hoat tai )
Mit khic o, = 0.66G, S = 0.66x0.95x— 0L
2x10x(L +300)
247800 _ o 095 300L
Lx300 2x10x(220 +300)

% Giai phuong trinh trén, ta dugc L=212 mm, chon L=220 mm
Kich thuée goi chon nhu sau W= 300 mm ; L= 220 mm; h,= 10 mm



V6i kich thu6c nay, kiém tra ting suét nén clia 16p cao su:

+Tinh hé s6 hinh dang

o LW 220x300
2h,(L+W) 2x10x(220+300)

=6.35

+ing suét nén trung binh do tdng tai trong( tinh va hoat tai)
o= 14 = 33900 =5.14MPa <11MPa
LW 220x300 bat
o, =5.14MPa <1.66G,S =1.66x0.95x6.35 =10MP
+itng sudt nén trung binh do hoat tai
V.. 247800

o, =L = =3.75MPa < 0.66G,S =3.98MPa Dat
LW~ 220X300

4/ CHUYEN VI THANG DUNG TUC THOI DO NEN (3)

% Chuyén vi thang ding tic thoi do nén tinh theo cong thiic
5=) ¢&h, (A.14.7.5.3.3-1)
Trong dé:
€, : Bién dang nén tic thoi trong 16p cao su thit i
h, : Chiéu day ctia 16p cao su thi i ( mm)
tra bang ( 14.7.5.3.3-1 AASHTO, véi 6, = 5.14 MPa,S = 6.35 dugc €= 0.033 doi v6i cao su do
cting thap 60
Chuyén vi do nén:
0 =4x0.033x10 = 1.32 mm.

5/ GOC XOAY LON NHAT CHO PHEP CUA GOI

% Goc xo0ay 16n nhat cho phép ctia goi tinh nhu sau

Hinh  : Géc xoay 16n nhat 6

go—g =20 2132
L 220

6. =0.012rad

=0.012rad

6/ GOC XOAY TINH TOAN 6 TAI TTGH SU DUNG DO TINH TAI CO XET DEN TU BIEN,
HOAT TAI VA SAI SO CHO PHEP
0=0, +6,+6,
Trong doé:
6, : Goc xoay do do vong ( phan dnh do vong do tinh tai ) dam lién tuc, dau am, c6 xét
dén tir bién.
6, : Goéc xoay do do vong hoat tai



@, : Sai s cho phép, 6, ==*0.005

un

a/ Goc xoay tic thoi do do vong tinh tai 6, ¢ thé tinh toan ( Hinh ...)
0y =65 =6,
Trong dé6 :

6, : Géc xoay tai goi trén mo do tinh tai
WP 27.25x10670°
PlU24EI 24x610x10"”
6, : Géc xoay tai goi trén mo do mo6 men gai do tinh tai
Ml —378x10°x10670

6EI 6x610x10"

=0.0023rad

6,, =-0.0011rad

Trong do6 :
1, : Chiéu dai nhip bién , 1= 10670 ( mm)
EI = 610x10"> Nmm® ; ( EI : do cting dim chi )
W =27.25 N/mm
M,, = 378x10° Nmm.
6, =6, -6, =0.0023-0.0011=0.0012rad

Hinh : Goc xoay do tinh tai
b/ Goc xoay do tinh tai cé xét dén tir bién
Cung vé6i goc xoay tic thoi do tinh tdi, €,,, con c6 géc xoay lau dai do hi¢u Gng tir bién, géc
xoay nay can quan tam khi tinh do vong .
< Go6c xoay do tir bién, 6, bang .
Opc = _(0Di+}“90i ) = _(1 + 2)0&'

Trong do6 : A : Hé s0 tir bién ( xem ban tinh két cAu nhip) A =2.47
6, = —(1+2.47)x0.0012 = -0.0042rad

¢/ Goc xoay do hoat tai tai goi trén mo
6,=06,+0,,+6,,



hinh : Géc xoay do hoat tai
Trong d6 : 8,, : Goc xoay do do vong hoat tai P,
6,, : Goc xoay do do vong hoat tai P,
6, , : Goc xoay do do vong momen hoat tai M;

Pa,b ’

o Baby g2 145310 x815268x2102 (8568 +2x2102) = 0.85x10~
6EIl 6x610x10” x10670
P,a,b 3

= D2aby (o, ) 145XI07A268X6402 () o 1 5 6402) = 173210
6EIl 6x610x10” x10670
Ml - 6

oML =236x0° 10670 _ o
GEI 6x610x10

Téng géc xoay do hoat tai
6, =m,> 6, =0.772(0.85+1.73-0.69)x10~ = 0.0014rad
Trong doé :
m, = 0.772 : H¢ s6 phan b6 hoat tdi d6i v6i dam bién ( Ban tinh két cdu nhip )

d/ Géc xoay thiét ké tai TTGH sir dung la:

6, =6, +6, -6, =—0.0042+0.0014 % 0.005
_10.002rad
- {0.0078rad
6, =0.0078rad  (Khong ché)
6, =0.0078rad < 8,,, =0.012rad

7/ TINH GOI CHIU LUC NEN VA GOC XOAY

% G6i duoc gia thiét dé trénh luc nang tai bat ky diém nao trén goi va tng sudt nén tai mép g6i khong
duoc vuot qua tri s6 giGi han dudi bat ky t6 hop tai trong va gc xoay nao.

a/ Luc nang
% Yeéu cau vé luc nang d6i véi goi cao su chit nhat duoc kiém tra theo diéu kién sau:

2
G, >0 = 1(;5(%(&} (A.47.535.1)
Trong dé:
0, : Goc xoay thiét ké ; 6,= 0.0078rad.
n: S6 16p cao su bén trong, n=3
B : Chiéu dai 16p cao su theo phuong xoay B=220mm.
G: Moduyn cat
= Gy, : khi tinh luc nhé = 1.2 MPa
=G, : khi tinh luc cat = 0.95 MPa

0.0078 (220

2
o =1.2x6.35x X Fj =9.59MPa

up min

O pmin =9-59MPa >0 =5.14MPa Khong dat



Do tiéu chuén luc nang khong dat, kich thu6c goi can phai thi€t k€ lai.

8/ CHON LAI
+L =240mm; W =350 mm
+S6 16p cao su bén trong n=3
+Chiéu day 1 16p cao su h,; = 15mm.
+Téng chiét day cdc 16p cao su h, =60mm.
+He¢ s6 hinh dang S =4.75

Tiép tuc tinh nhu trén c6
V. 339000

O = =
LW 240x350
O ax = 1.66x0.95x4.75 =7.49MPa

s max

o,<0 Dat

§max

=4.04MPa <11MPa Pat

tng suat nén do hoat tai ¢, = 2.95 MPa
O =0.60G, S =0.66x0.95x4.75 = 2.98MPa
O, <0, Dat

Chuyén vi tifc thoi do nén
§=>Y &h, =198mm

i

Goc xoay 16n nhat cho phép 0,,,, = 0.0165rad > Gdbc xoay thiét k& 6, = 0.0078 rad Dat.
2 2
Luc nang : Omin = 1GS N A =1.2x4.75 0.0078 1/ 240 =3.79MPa
Y n )\ h, 3 15
O \pmin <O, =4.04MPa Dat.
b/ Yéu cau ung suat nén doi véi goi chir nhat phai thoa man diéu kién
2
6,\ B
o,<o,,. =1875GS|1-0.2| —= o (A.14.7.5.3.5-2).
n ri
2
O-cmax = 1875x095x475|:1 - 02( 00;)78j(21i50j :l =7.33MPa
9/ DO ON DINH CUA GOI CAO SU (A.14.7.5.3.6)
% Dai v6i goi di dong
c,{0,=—-—
2AB
Trong do:
1.92xh,, 192X 60
A=—2L __ 240 =0.056
s 142k 475 1420220
w 350
B= 2.67 N 2.67 540 N 0.0711 (A.14.7.5.3.6-3)
S(S+2)1+—| 475@.75+2) 1+
4w 4X350
0.95
=15.81MPa > o, =4.04MPa Dat.

o, =
“ 7 2x0.0656—0.0711
10/ COT THEP



Cot thép dé chiu ung suat kéo do goi bi nén, chiéu diy ban thép h, dugc chon theo diéu
A.14.7.5.3.7

-Tai TTGH st dung

3h O _ 2x15x2.95

h, > —=—= =0.54mm
‘ F, 165
-Tai TTGH moi
ho> 2h, .0, _ 2x15x2.95 _ 0.54mm
‘ AF,, 165
Trong dé :
h,,.. : Gid tri 16n nhét cta chiéu day 16p cao su, h;= 15mm.

F, : Gi6i han chdy cla cot thép, F, = 345 MPa
AF,; : Gi6i han moi ( tra bang 6.6 AASHTO )
AF,, = 165 MPa
% Do d6 chon h, = 0.6mm.

11/ KET LUAN

< Chiéu cao gdi cao su la:
3 16p trong x15mm =45mm.
2 16pngoai x 7.5mm = 15mm
4 16p co6t thép x 0.6 mm = 2.4mm.
Cong = 62.4mm

Kich thuéc goi L = 240, W= 350, h=62.4 mm.



