TRUONG DAI HOC SU PHAM KY THUAT ~ PE THI CUOI KY HQC KY I NAM HQC 2017-2018

THANH PHO HO CHI MINH Mbén: SUC BEN VAT LIEU
KHOA PAO TAO CHAT LUQONG CAO  Mamdn hoc: STMA240121
NGANH CNKTCTXD be¢ so/Ma dé: beé thi c6 02 trang.

Thoi gian: 90 phut. )
Puogc phép st dung tai liéu giay.

Cau 1: (1,5 diém) Cot thép AC c6 lién két ngam tai A chiu 4p lyc tir ddm tai C va B nhu hinh 1.
a. V& biéu d6 noi luc phat sinh trong cdt. _
b. Xac dinh dién tich mat cét ngang cua tung doan AB, BC theo diéu kién bén va tinh chuyén Vi
thang dung cua cot voi dién tich vira tim duoc, biét rang cot 1am tir vat liéu co tng suit cho phép
[6] = 250 MPa va mé dun dan hoi E = 200 GPa.
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Céu 2: (1,5 diém) Thanh cimg tuyét déi AOC dugc giit cdn bang ndm ngang nhd gbi ¢b dinh O va thanh
AB, CD nhu hinh 2. Hai thanh AB, CD c¢6 cung dién tich mat ct ngang F, va dugc lam tir vat li€u c6 ung
suat cho phép [6], m6 dun dan hoi E.

a. Tinh Gng luc phat sinh trong cac thanh AB, CD theo g, a;

b. Kiém tra bén cho hé, biét ¢ = 500 N/m; @ =0.4 m; F = 200 mm?; [6] = 150 MPa.

Ciu 3: (1,0 diém) The steel pipe has an outer diameter of 40 mm and an inner diameter of 20 mm shown
in Fig. 3. If it is fixed to the support at B and subjected to the torque M = 500 N.m, determine the
absolute maximum shear stress. Determine the angle of twist of end A. Take G = 80 GPa.
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Figure 3.

Cau 4: (2,0 diém) Dam chiu lyc nhu hinh 4. Hiy:
a. Xac dinh n6i luc trén mit cit qua A;
b. Tinh tng suit kéo 16n nhét, img sudt nén 16n nhat trén mit cit qua A;
c. Tinh tmg suat phap va ung suat tiép tai diém B trén mat cit qua A.

Cau 5: (2,0 diém) Dam AD c6 mit cat chi I lién két, chiu lyc va ¢6 kich thuéc nhu hink 5. Dam lam tir
vat li€u co6 tng sudt cho phép [c]. Hay:
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a. Xac dinh phan lyc lién Kkét :[ai B, D va v& biéu 516 ndi lug phat sinh trong dam theo q, a;
b. Xac dinh kich thudc mat cat ngang [b] theo diéu ki€n bén rng suat phap.
Cho ¢ = 600 N/m; a =2 m; [c] =200 MPa.
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Céu 6: (1,0 diém) Determine the reactions at the supports 4 and B, then draw the shear and moment
diagrams. EI is constant. (Figure 6)
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Figure 6.

Cau 7: (1,0 diém) Cot BC c6 mit cat khong doi hinh chit I, s6 hiéu W460x97 (cac ddc trung hinh hoc tra
bang bén dudi) chiu tai tr dam AB nhu hinh 7. Hay xac dinh tng suat kéo 16n nhat va ing suat nén 16n
nhat trén mat cat C cuda cot.

Séhitum/c | F (mm) d (mm) W, ( mm’) I, (mm®) W, (mm”) I, (mm")

W460x97 12300 466 1910-10° 445-10° 236-10° 22.8-10°

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

Chuin dau ra ciia hoc phén (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 Cau2,4,7
[G1.2]: V& va giai thich dugc y nghia cua céac biéu do ndi luc trong bai toan thanh bang phuong Caus. 6

phap mit cit bién thién va phuwong phap vé nhanh.

[G2.1]: Tinh Gng suat tai mot di€m trén mat cat ngang cua thanh chiu kéo-nén dung tam, thanh
chiu x,oén—chju cit va thanh chju uén. V& duge qui luat‘phén bd cﬁa} cac thanh phﬁn ung sut trén Caul.5.7
mat cat ngang. Giai dugc ba bai toan co ban cua suc bén vat li¢u. Ap dung dugc nguyén 1y cong >
tac dung trong truong hop chiu lye phic tap.

[G2.2]: Trinh bay dugc cac cach tinh chuyén vi cho bai toan thanh. Tinh dugc chuyén vi theo

phuong trinh twong thich bién dang. Giai dugc céc bai toan siéu tinh bang phuong phap twong Cau2,3,6
thich bién dang. Tinh toan dugc bai toan 6n dinh theo Euler va theo phuong phap thuc hanh.
[G3.1]: DBoc hiéu cac tai li¢u strc bén vat li€u bang ti€éng Anh. Cau 3,6

Ngay 18 thang 12 ndm 2017
Thong qua Truwéng nganh

Lé Trung Kién
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Cau 1: 1,5d
100kN 05d
. _L 100kN
3m :
_L 200kN
__B "
i 3004N]|
3m :
—_— ~ NZ
Xétdoan 4B: |5| =% <1512 20 k5 1200mm? > chon F,, =1200mm’ 0,254
o = g 1000
Xétdoan BC: |g| =100 1512 290 5 s 400mm® » chon F,. = 400mm’ 0.25a
o ~pp 1000
Bién dang dai doc tryc cua ct: AL = ~300.3000 + ~100.3000 _ —7,5mm 0,54
200.1200  200.400
Cau 2: 1,5d
X, <
3a
q 0,25d
X, 3) ¢ ¢ A 4
A A
4
YO 4 NCD
Chon h¢ co ban nhu hinh v€, phuong trinh chinh tic: A , + X,6,, = 0(*)
Z:MO=0:>)(1.3a—8qa+NCD.4a=0:>NCD=2qa—%X1 0.25d
5 3 5 3)? 5 0,25d
ol e, 82 e s
Ap= = 30y = + =
EF EF EF EF 8EF
A 0,25d
" X, =N, =——£=0,9qa
( ):> 1 AB 511
N, =1,28qa
Ung suat phap 16n nhét phat sinh trong thanh CD: 0,5d
_Nep _1,28.0,5.0,4 _ 0,00128 kN <[o]= 0,15_kN nén thoa diéu kién bén.
Hmex R 200 mm’ mm’
Ciu 3: 1,04
Noi lyc phat sinh trong truc: M. = —M =-500N.m 0,25d
Ung suét tiép 16n nhat phat sinh trong truc: o = M, _ 500 _ LN 6 oa16 Y 0,5d
max Wp 0,1(404 _ 204) 24 mmZ 2 mm2
20
Goc xodn cua truc: o — ML = 500.1200 = Lmd =0,03125rad 0.25d
GJ, 80.0,1(40'-20") 32
Ciu 4: 2,0d
400N
l O 0,5d
A)Mx
| 0,6m
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{ZMA =0=400.0,6+M =0= M, =-240N.m
> F,=0=-400+0, =0= 0, = 400N

70.20.140 +150.140.20 05d
Y. = =110mm
20.140+140.20
3 3
I = 20'1 1240 +(70-110)".20.140 + 14?'220 +(150-110)*.140.20 =13626666,6Tmm*
M 240 kN 0,54
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,S,  400.(40.140.20 k
rgz‘ b|5: _ 400 ):2,248.10’5—N2
1t 13626666,67.140 mm
Cdu 5: 2,0d
i T q 2 TYD
qa
, I
A B c/ D
| | J |
I T L 1
L 0,75d
24
0,
1 v
qa 4
2
qa 3,
\ an
23,
=2 qa
M, 32
1 zl/
—qa
K
ZMB =0= ga.a—qa.0,5a—qa’ +Y,2a=0=Y, =0,25qa 0,25d
sz =0=-qa+Y,—qa+Y,=0=Y, =1,75qa
106.(146)°  95.(105)’ 0,54
I, = (146) 96100 _ 4610, =1536,666b*
12 12 3
W.=I1y,. :%# =219,523p°
Theo diéu kién bén tmg suit phap: 05d
M 2 2
o, =| o 99 o= 600.2 3S[O']=&:bz3,795mmaCh()n b=3,8mm
mx o 219,5236°  219,523b 1000
Ciu 6: 1,0d
Chon hé co ban, cac biéu do ndi luc nhu hinh vé 05d
Phuong trinh chinh tac: A, + X5, = 0(*) 05d
A, =t128560=- 108 5 1 pg10_ 512y _sosy
EIl EI 15 375EI

S6 hiéu: BM1/QT-PBPBCL-RDTV Trang 4/2




A B G
! 1,6m 0,8m !
My
Ml
1,6m/
Ciu 7: 1,0d
500kN / m
I
| 3m
4m
05d
cl—+
7M.
(Nz
> M. =0=>503.1,5+M, =0= M, =225kN.m
D> F.=0=-503-N,=0= N, =-150kN
N| |M
o - Z+| d_ 150 +2250003=0,11658 kN2
F W, 123000 1910.10 mm 0.5d
N| M
S J oM 150 _ 225000 g KN
F W. 123000 1910.10 mm
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