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TU NGU VIET TAT VA KY HIEU

Tiéu cu trai

Ti€u cu phai

Ty s6 tiéu cy trai

Ty s6 tiéu cu phai
Momen

Luc cat

Ty s6 d6 cung

M6 men xo0dn

Dién tich biéu dd mé men

Chiéu dai nhip



I. PAT VAN DPE.

Khi xac dinh ndi lyc ciia ddm lién tuc ching ta thuong dung phuong phap
phuong trinh ba mdmen, nhung d6i v&i nhitng bai toan c6 nhiéu nhip khi giai bang
phuong phap nay thi khdi lugng tinh toan thuong 16n (phdi ldp nhiéu phirong trinh
ba mémen). Phuong phap tiéu diém momen 1a phuong phép van dung khéo 1éo
phuong trinh ba mémen dé tinh dam lién tuc nhiéu nhip chiu tai trong chi tac dung
1én mot nhip ma khong can giai hé phuong trinh chinh téc.

II. PHUONG PHAP TIEU CU MOMEN.

Xét dam lién tuc nhu trén hinh 1a, ta phan tich dam theo nguyén Iy cong tac
dung thanh hai dAm nhu trén hinh 1b va lc.

Ta c6 thé v& duogc dang cua biéu dd nodi luc do tung tai trong gay ra dua vao
cach vé& trong dam lién tuc khi tai trong chi dat & mot nhip dam nhu hinh 1b (nhip
thtr 2) va 1c¢ (nhip thir n).

Mi Mi-1 |
) F2 o : - F'n+l
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Hinh 1: So d dam lién tuc

Tu hinh hinh 1b va Ic¢ ta ¢6 nhan xét nhu sau:

+ Puong dan hdi (dudng dut nét) luon theo hinh séng trén nhiing nhip ké tiép
nhau khi tai trong chi tac dung 1én mot nhip dam.

+ Trong nhitng nhip khong chiu tic dung cua tai trong thi mémen uén tai hai
géi tua lién tiép luén trai ddu nhau, momen udn tai géi tua gﬁn nhip chiu tai trong
hon s& c6 gia tri tuyét dbi 16n hon. Trén nhitng nhip nay biéu d6 momen udn 1a doan
thang cit duong chuin tai mot diém (momen bang khong) goi 13 tiéu diém momen.

- Nhirng tiéu diém nam phia bén trai nhip chiju tai trong goi 1a tiéu diém

trai. Ky hi¢u 1a F;.
- Nhirng tiéu diém nam phia bén phai nhip chiu tai trong goi 1a tiéu
diém phai. Ky hiéu 1a F’;.

+ Ty s6 tiéu cu moémen 1a ty s6 dwong 16n hon don vi giita hai moémen uén &

hai gbi tua trong nhip khong chiu tai trong.



- Dbi v6i nhip ndm bén trai ctia nhip chiu tai trong: goi 1a ty sd tiéu cu
trai xac dinh theo cong thuc
n M
M;_,

- D61 voi nhip ndm bén phai cua nhip chiu tai trong: goi 1a ty so ti€u cu

ki=_

phai xac dinh theo cong thirc
M;_4
kK. =— 2

+ Ta nhan thay s€ vé dugc biéu d6 mdémen néu biét dugc hai yeu to sau:

- Momen ubn tai géi tra ¢ hai bén nhip c6 tai trong.

- Vi tri cac ti€u di€ém mdémen trén tirng nhip (ty so ti€u cy mémen).
1. Xac dinh cac ty so tiéu cw.
a) Xac dinh ty s tiéu cu trai: (k;)
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Hinh 2: So d6 tinh ty sb tiéu cu
Xét hai nhip khong chiu tai trong nhu hinh 2.
Viét phuong trinh ba momen cho gdi twa i-1 ciia dam:
AieaMi—p + 2(Ai1 + )My + AM; =0 3)
(trong phuong trinh nay khong c6 s6 hang ty do vi cac nhip nay khong chiu tdc dung
cua tai trong).

Chi ca hai vé phuong trinh (3) cho M;.; ta cé:

Ao Miz o payea Ty 4
Tir cong thuc (1) va (2) ta co:
Mi—l i
ki =———; k;=—
UM, T My

Ta c6 thé viét phuong trinh (4) thanh:

—ﬂi_lm + Z(li—l + ﬁ“l) - ﬁ“iki = 0 (5)
Suy ra:

k-=2+/1i_1[2— 1 (6)
' ﬁ“i ki—l

Ap dung cong thire (6) ta c6 thé tim dugce tiéu cy trai (k;) ciia nhip du tién nhu sau:
5



b)

|

L=
Mo

L It

L ]o=0 L I

Hinh 3: So d6 tinh ty sb tiéu cuy trai
- Xét truong hop 1 néu gdi twa nhip dau tién 13 khép nhu trén hinh 3a:

- Xét trudng hop 2 néu gdi twa nhip dau tién 12 ngam nhu trén hinh 3b
s& bién d6i so d6 nhu trén hinh 3¢ c6 gdi tua dau tién 1a khép, ta cd
ko = oo
0 1
ki =24+ — [2———2 /11[2_16_0_2
b) Xac dinh ty s6 tiéu cu phai: (k';)
Tuong tuy, ta thiét 1ap duoc:

I /11+1 1
=2+ e ] "

- Néu gbi tira cudi cung 13 khop: kK =0
- Néu gbi tya cudi cing 12 ngam: k' nr1=2
2. Xac dinh cac mdé men gdi tua ¢ hai dau nhip cé tai trong.
Mt P B P2 7Mi
o ST
1- 1
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Hinh 4: So d6 xac dinh mémen géi tua & hai dau nhip c0 tai trong
Xét dam c6 nhip 1 ¢6 tai trong tac dung nhu hinh 4. bé xac dinh cac md men géi
tra M;.; va M; ta viét phuong trinh ba mémen cho cac géi tua thr 1-1 va 1:



6C()ibi10 _

ﬂ“i—lMl’—Z + 2(11._1 + ﬂ“i)Mi—l + ﬁ“iMi + L1 (8)
[ Al A
6(1)l'ai10
AMi_q +2(4; + Ay )M + Ay My q + I 0 €))
[t
Ap dung cong thire (1) va (2) ta co:
M;_, , M;
kig =— l s K = — l
M;_, Miyq
Thay vao cong thtrc (8) va (9) ta thu dugc:
M [2 A (2 ! )] 4 220l _ 10
i-1 /ll ki_l i llll - ( )
Aiv1 1 bw;a;ly
M;_; +M; |2+ 2 — + =0 11
S [ Ai < k{+1>] LiI; (b

Ap dung cong thirc (6) va (7) va thay thé A, = [; j—° thi cong thirc (10) va (11) trd
thanh:

6wibi
Mi—lki + Mi + 2 = 0 (12)
, 6(1)iai
Mi—l + Miki + 121 = O (13)
iti

Giai hé phuong trinh trén ta thu dugc:
6w; (bik; —a;)

M;_y =— - (14)
e 2 (kik,—1)
6w; (a;k; —b;)
M, = - , (15)
' 1z (kik;—1)
- Néu tai trong tic dung 1én nhip dau tién va gdi twa dau tién 1a khop (k; = o0):
M. =0 M = _60)1 (aky — by) _ _6001 (a,00 — by) _ _60)1 (a,) (16)
SR (kb - D) 2 (coki—1) 2 (k)
- Néu tai trong tac dung 1én nhip cubi cing va gdi twa cudi cung 1a khép
(Kl = o0):
6w bpi1knii —a 6w b
Mn+1 — 0; Mn - _ 2n+1 ( nl:l nl:-ll _n+1) — _ 2n+1 (kn+1) (17)
ln+1 ( n+1%n+1 1) ln+1 ( n+1)
I11. Vi DU AP DUNG.

1. Vidu 1.
a) Xac dinh cac thong sb:

Chon Ip =1, tinh 4; = ll-IT"



I I I
> A4 =37=3m; Jy = Jg = Ay = 455 = 2m; s =37 =3m

21 I

Dién tich: w; = w, = Wy, = w5 = 0; W3 = ghl =8

q=3kN/m
/
2) ISVl
A w1 2EI I 2EI B 2EI T = L
i 3m | 4m | 4m | 4m | 3m |
0 1 2 /8 3 4 5
b)
i — QP D aE—
1,25 /© 1,25
025 S 025 Ny
6
i
P 0375
@) R — I : I an
0375 Q i 0.08 KN/
1

Hinh 5: Vidu 1
b) Xac dinh céac tiéu cy momen:
- Tiéu cu trai:

+ Gbi dau tién 12 khép — k; =

Ap dung cong thire (6):
Aiq 1
=2+ [Z—ki_ll
AT 17 3T
k,=2+ /1_2_2_k_1 =2+E_2—g =
AT 1 211
k; =2+ /1_3_2_k_2 =2+§_2_§]=3'8
A3 T 1 27 1
ky=2+ /1_4_2_k_3 =2+§_2_ﬁ = 3,73
As [ 1 3T 1
ks =2+ /1_3_2_k_4 =2+§_2—3’73 = 4,6

- Tiéu cu phai:
+ Gbi cudi cung 1a khop — k's =

Ap dung cong thie (7):



ki=2+ ’1”1[2— ! ]
Ai Kiva
ky=2+ ﬁ 2—l =2+E_2—l =5
Ao ks 21 o
ki =2+ &_2—i =2+E_2—1]=38
sl Kk, 2L 5 '
ky =2+ é 2—i =2+E_2— 1]=373
Ay k: | 21 3,8 ’
ki=2+ &_2—i_ =2+E_2—L = 3,15
AL kSl 31 3,73 ’
- Xac dinh cac m6 men géi tua cta nhip co6 tai trong tac dung:
Ap dung cong thire (14).
M, = 602)3 (b3k§,— as) _ 6«8 (2%3,8—2) — 125 kNm
15 (ksk;—1) 42 (38%3,8—1)
Ap dung cong thire (15).
M, = — 602)3 (a3k3’ — b3) _ 68 (2%3,8—2) 125 kNm
15 (ksk3—1) 42 (3,8%3,8—1)
- X4c dinh cac mo men gdi twa ciia nhip khong c6 tai trong tac dung:
Ap dung cong thie (1).
M; = —% = —LIZS = 0,25 kNm
k, 5
Ap dung cong thie (2).
My =M _ _TLB o5 kvm
k', 5 ’
Biéu d6 momen duoc v& nhu trén hinh 5.
2. Vidu 2.

a) Xac dinh cac thong sb:

Chon Iy = I, tinh 4; = [;

I I I

Dién tich: @, = Zhl = 8; w, = 8 w3 = 0



EI 2EI e EI D
| 4m | 4m | 4m |
0 ® 1 - 2 3
" st 1
6 2,06

2.92
0 4 0,52

5,27
1,3 1,3
f) W@Tﬁ\ EERRCSIANE 013 4 013 /Q
3 IEN KN/

2,7 2,7

6,73
Hinh 6: Vi du 2

b) Xac dinh cac ti€u cuy momen:
- Tiéu cu trai:

+ Goi dau tién 12 khop — k) =0
Ap dung cong thire (6):

ki =2+ /1"'1[2— !
A ki

k, =2+ %[Z—kil =2+%[2—é]=6

k; =2+ é[2—i = 2+E[2—1] = 2,916
Az k, 4 6

- Tiéu cu phai:

+ Goi cudi cing 1a khép — k'3 =0

Ap dung cong thire (7):
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A 1
ki =2+ ”1[2— ]

l Ai Kiva

, A3 1 4 1
k2=2+ Z[Z—k—é]=2+z[2—g]=6

, A 1 21, 1
k1=2+ ﬂ_l[z_k_é] =2+Z[2—€] =2,916

Trwong hop 1: Xét véi tdi trong phén bé déu.

- Tai trong tic dung 1én nhip dau tién va gdi twa dau tién 1a khop (k; = o0):

Ap dung cong thire (16):
6w, (a;) 68 2
M, = ——1L = _ = —2,06 kN
1 Z (k) 42 2916 m
Ap dung cong thire (2).
M= 2500 sakn
2 — klz - 6 — Y, m

Biéu d6 momen duoc v& trén hinh 6c¢.
Truwong hop 2: Xét voi tdi trong tdp trung.

- Xac dinh cac m6 men goi tua cua nhip co tai trong tac dung:

Ap dung cong thire (14).
6w, (bk; —a,) 68 (2%x6—2)
M, =— = - = —0,86 kN
L Z (kk,— 1) 422 (6%6—1) m
Ap dung cong thire (15).
6(1)2 (azkz _bz) 6*8 (2*6_ 2)
M, = — = — = —0,86 kN
2 2 (kykl—1) 42 (6+6—1) m

Biéu d6 momen duoc vé& trén hinh 6d.
Biéu d6 momen cta bai toan dugc vé 1a biéu dd cong tac dung cua hai biéu d 6¢
va 6d thu dugc nhu trén hinh 6e.
IV. KET LUAN.

- Dam c6 nhiéu nhip trén d6 chi c6 mot ngoai luc tac dung thi ap dung phuong
phap ti€éu cy md men dé giai thi khoi lugng tinh toan it va don gian.

- Dam c6 nhiéu nhip trén d6 c6 nhiéu ngoai luc tic dung khi 4p dung phuong
phap tiéu cy mo men dé giai thi khoi lugng tinh toan phai ldp di ldp lai nhi€u lan cua
tung tai trong tac dung nén khoi lugng tinh toan cting tuong doi 1on.
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