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Mai mén hoc: STMA240121
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Thoi gian: 90 phut.

Puoc phép st dung tai liéu gidy.

Cau 1: (2,0 diém) Thanh AB tuyét déi cung duoc gilt béi thanh CD va chiu lyc nhu nhu hinh 1. Thanh
CD c6 dién tich mit cat ngang F = 982mm?* va dugc lam bang thép co E = 200GPa;[0'] =120MPa .

a. Xac dinh gidi han cua tai trong, ¢, ., dé thanh CD dam béo bén.

b. Tinh bién dang dai doc truc cta thanh CD.

c. Tinh chuyén vi thing dung tai A.
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Hinh 1.

12 kN/'m
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Hinh 2.

Chu 2: (1,5 diém) Cho dam chiju lyc nhu hink 2. Ddm thép c6 E =200GPa;[c’]|=150MPa, xac dinh

kich thudc mit cit ngang tdi thiéu, b_. ,

theo diéu kién bén tng suit phap.

Céau 3: (3,0 diém) The beam is subjected by forces as shown in Figure 3.

a. Determine the shear stress and normal stress at point 4 on the web of the beam at section a—a.
b. Determine the maximum tensile and compressive stress acting at section a—a of the beam.
c. Determine the maximum shear stress and the maximum normal stress acting at section a—a of the

beam.

200 kN

Figure 3.

Hinh 4.

Cau 4: (1,5 diém) Cho c6t chiu lyc nhu hinh 4. Tinh ing suat kéo 16n nht, ung suét nén 16n nhat phat

sinh trén mat cat a-a.
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Cau 5: (2,0 diém) Cho dam chiu lyc nhu hinh v&. Dam ¢6 do cung chéng udn EI =242.10° kN.mm*, tinh

dd vong ctia dam tai A.

50 kN/'m

TERENEENERRENEYN
4 By C

‘ 2m | 6m

Hinh 5.

Ghi chii: Can bé coi thi khéng dwoc gidi thich dé thi.

Chuén diu ra cia hoc ph?m (vé Kién thirc) Noi dung kiém tra
[G1.1] Xac dinh dugc cac phan lyc lién két. Xac dinh duoc cac thanh phan ndi lyc trén mit cat Caul,2,3,5
[G1.2]: V€ va giai thich dugc y nghia cua cac bi€u do ndi luc trong bai toan thanh bang phuong A

R S L s Cau2,5
phép mdt cat bién thién va phuong phép v€ nhanh.
[G2.1]: ’Tinh &ng suat tai mot dién} trén mat cat ngang cla thE}nh chiu kéo-nén Qﬁng tam, ,thanh
chiu xoan-chiu cat va thanh chiu uon. V& duoc qui luat phén bo ctia cac thanh phan g suat trén R

o L N T s A Caul,2,3,4
mat cat ngang. Giai dugc ba bai toan co ban cua sttc bén vat li€u. Ap dung dugc nguyén ly cong
tac dung trong truong hop chiu lyc phic tap.
[G2.2]: Trinh bay dugc cdc cach tinh chuyén vi cho bai toan thanh. Tinh dugc chuyén vi theo
phuong trinh tuong thich bién dang. Giai dugc cac bai toan siéu tinh bang phuong phap tuong Cau 5
thich bién dang. Tinh toan dugc bai toadn 6n dinh theo Euler va theo phuong phap thuc hanh.
[G3.1]: Doc hiéu cac tai li¢u sirc bén vat li€u bang tiéng Anh. Cau 3

Ngay 01 thang 08 nam 2018
Thong qua Trwéng nganh

Lé Trung Kién
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Cau 1: 1,5d
100N 0,5d
. JL 100kN
3m :
| [2004N
Ll
! 300kN|
3m :
44 N
Xétdoan 4B: |5.| =30 <1512 2%  F > 1200mm? » chon F,, =1200mm’ 0.25a
e g 1000
Xét doan BC: |o: _100 <[o] :ﬂ: F,.. > 400mm’ » chon F,. =400mm’ 025d
o ~ g 1000
Bién dang dai doc truc ciia cot: oz — 2003000 1003000 _ ¢ - 0,5d
200.1200 200.400
Cau 2: 1,5d
X <
3a
q 0,25d
Xo ) l i A 4
Ly A
4a
YO NCD i
Chon hé co ban nhu hinh v&, phuong trinh chinh tac: A , +X,6,, =0(*)
ZMO:O:>X1.3a—8qa+NCD.4a:O:>NCD:2qa—%X1 0.25d
5 3 5 3)? 5 0,25d
w1 e, (32 e s
Ap= == ;611 = + =
EF EF EF EF 8EF
A 025d
% X, =N, =——"1£=0,96qga
( ):> 1 AB 511
N, =1,28qa
Ung suat phap 16n nhat phat sinh trong thanh CD: 0,5d
_Nep 1,280,504, 519 KV _ [o]= 015V nén thoa diéu kién bén.
R O 200 mm’ mm’
Céu 3: 1,0d
Noi luc phat sinh trong truc: M_ =—M =—-500N.m 0,25d
Ung suét tiép 16n nhét phat sinh trong tryc: o = M, _ 500 _ LN a1 0,54
"W, 0,1(40°-20%) 24 mm’ T
20
Goc xoén cla truc: Q= M.L = 500.1200 = irad =0,03125rad 0.25d
GJ, 80.0,1(404 —204) 32
Ciu 4: 2,0d
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400N

l O 0,5d
A)Mx
! 0,6m
{ZMA =0=400.0,6+M,=0=> M, =-240N.m
D> F,=0=-400+0Q, =0= 0, = 400N
70.20.140+150.140.20 0,5d
V.= =110mm
20.140+140.20
3 3
I = 20.140° (70-110)?.20.140 + 140.20° (150—110)%.140.20 = 13626666,67mm*
M 240 kN 0,5d
o, = M| Y =——————50=8,806.10" —
I 13626666,67 mm
M —-240 kN
o __I. Y= 110=-1,937.10" —
I, 13626666,67 mm
M 240 kN 0,5d
aB=| Ay, = 30=5,283.10" —
I, 13626666,67 mm
O,1S,  400.(40.140.20 kN
rBJ AR ( )=2,248.10‘5—2
1t 13626666,67.140 mm
Ciu 5: 2,0d
a YBA q 2 TYD
qa
, I
A B c/ D
| | J |
I T L 1
3 0,75 d
—qa
21
0,
1 v
qa 4
qa’ 3
\ _qaz
23/2| 4
M, 32
1 2|/
41
ZMB =0= qaa—qa.0,5a—qa’ +Y,2a=0=Y, =0,25qa 0,25d
sz =0=>-qa+Y,—qa+Y,=0=Y, =1,75qa
105.(14b)°  9b.(106)’ 0,5d
I = (145) _9b(106) _ 4610 b* =1536,666b"
12 12 3
W.=I1y,. =%b3 =219,523p°
Theo di€u kién bén ung suat phap: 0,5d
2 2
M gt 6002 <[o]= 200 > 3.795mm > chon b =3, 8mm
Hmacy o 219,5236°  219,523b° 1000
Ciu 6: 1,0d
Chon hé co ban, cac biéu do noi Iuc nhu hinh vé 0,5d
05d

Phuong trinh chinh tic: A, + X5, = 0(*)
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A, :_—11,28.560:—w;5” :il,zsﬁzﬁzx =525N
EI EI EI 15 375EI
1300N
A 15’ C
| 16m 0.8m |
My
Ml
1’6m/
Cau 7: L0d
500kN /m
Pl
| 3m
4m
0,5d
Cl—x
| m,
VNZ
> M =0=503.1,5+M, =0=>M, =225kNm
> F,=0=-503-N,=0= N, =—150kN
N| M
o = I Ml 1so 25000 o 1165 KN
F W, 123000 1910.10 mm 0.5 d
N| M
o = M 1s0 25000 __4 119 KN
F W, 123000 1910.10 mm
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