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Truwong Dai hoc Cong nghé- Dai hoc Quoc gia Ha Nji Khoa Co ky thudt va Tw dong hoa

EMA2012 - Strc bén vat liéu va Co hoc Két cau, nam hoc 2015-2016 — Dé 1
Thoi gian 150 phat
(Sinh vién dworc st dung tai liéu)

Bai 1. Cho dam chi¥ I lién tuc chiu tai trong nhw trén hinh bai 1. B cirng El toan dam nhuw

nhau, vOi E=2.10°kN/m?, [o]=160-10°kN /m® V& [?L]:L Chon thép hinh theo d6 bén
nhip 500
va do ctirng (5 diém)
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Hinh bai 1
Bai 2. Cho khung phang chiu lwc nhw trén hinh bai 2 (a),. Pac trwng tiét dién El cla cac
thanh nhw nhau.
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Hinh bai 2

a. Bé qua bién dang doc truc chirng minh ma tréan do cirng [S] c6 dang (2 diém)
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b. Tinh va vé biéu dd moment ndi lwc tai cac méat cat (M;,Q; i=1,6) (hinh bai 2 (b)) (3 diém)
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a)Bidudo Q, M
Bwdc 1: bac siéu tinh n = 2.

Dam khdng c6 dau thira, khong cé ngam nén khéng can
xr ly dam

Buéc 2: danh s6 g6i =0,1,2,3; nhip =1,2,3

Buérc 3: viét hé phuong trinh 3 moment

100 x 42 4Ox33]

i=1:  14M,+4M, +6El +
16El  24El

3 2 Luc cat
i—2:  am,+1aM, +oE1| A0S 1004 T T T e
24El 16El =l 43.539 E 50,00 50,00 \
Bwdrc 4: giai hé phuong trinh 3 moment ol D.m E .
v +"0J00
14M, +4M, +870=0 b g
- M, =M, =-48.33 Lo -50:00 -50.00  ;-43.89
4M, +14M, +870=0 T S N (- s N S S
) 0 1088 3 5 7 820210
Buwdc 5: tinh cac phan luc tai goi
_4833-0 Mament M
R0=R3=60+'T=43.89 ol Lo 5167 ! Lo
0-(-48.33 g4y | ffﬂ\\ | olag |
a:&:nmp—L——l:uan o uﬁﬂi ' i sinN
3 o \/ E \/ | -0.00
Bwéc 6: V& bidu d5 QM I A
P 4833 1 4833 ¢
b) Chon thép 0 1088 3 5 7 580210
- Diéu kién bén
max|M |
W, =
]
W, =L673><106 =322.9375(cm3) — Thépsé 27 (1)
160x10
- Diéu kién cirng
M, +M_)I?
l,=— Eh/l+£—£¥——lﬂll
EL| 7t 16
Vé&inhip 1,3
4 4 (0-48)x3?
ey, =24, -0 (5X40X3 4 (0-48) Jx108=1265.6(cm4) > Thépss18  (2)
384 2x10°x3| 384 16
V&i nhip 2
3 3 (-48-48)x 4
ey, ==, =50 [100X4 o ) Jx108=23333(cm4) > Thépss22  (3)
48 2x10°x4| 48 16

T (1),(2) va (3) két ludn thép chir | s6 27 thda man diéu kién bén va clrng cla dé bai.
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Bwdc 1: Bac siéu ddng n = 3. Hé bat dong nhu hinh v&
(D1 la chuyén vi ngang tai B, D> |a géc xoay tai B, D3 la gdc xoay tai C)

2p
P L ) L v

B E

A N
C
L L Hé bat dong
A D

Bwdc 2: Luc dau phan tir theo cac phu luc
hinh P = hé bat dong + tai

hinh 1 = hé bat dong + (D1 = 1)

hinh 2 = hé bat dong + (D2 = 1)

hinh 3 = hé bat dong + (D3 = 1)
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el el
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Budc 3: Hé phuong trinh gidi cac chuyén vi (X dwong sang phai, M duong xudi déng ho)

Fl[S, S, S;|[p] [o]->> x,=0
FA+| Sy Sn Sy D= — E:’Vfﬁ =0
F, SRI S?-: S,:.,: D: 0 —> Z M{. =0
2



Hinh 1 cho cac gia tri trong cdt 1 clia S [24ET TaduVNAELT
g _12EI 12EI _24EI . _ 6El . _ 6El r r I’
1T )3 B AT Tz YaT Tz S _6EI 6EI E
. e e EE 1 I
Hinh 2 cho cac gia tritrong c6t 2 cua S 6EI ET 6EI
6EI 4El 2El 6El El - - —
812:——2' 22: —+ = s 832:— L 12 l l
| | | | I
Hinh 3 cho cac gia tri trong c6t 3 cda S
6EIl El 2El 4El 6El
Slsz_l_z’ stzT’ 533: | + | = |
Cac gia tri cia F duogc tinh tir hinh P
F=0-P=—P; Fzz—ﬂ; F3:ﬂ—PI:—ﬂ
2 2 2
Buéc 4: Gidi cac chuyén vij D;
Thay vao hé FS + D = 0 thu duoc
-P 24EI /1P —6EI/I* —6EI/I* D, 0 D, , 0.1354/
—-Pl/2|+|-6EI/I> 6EI/l  EI/l ||D,|=(0| —|D, _};—I 0.1875
-Pl/2 —6EI /I Er/l 6EI/] D, 0 D, 0.1875
Budc 5: Hé tuong duong
Ddnh s& mat cit tir 1 = 6, quy wdc chidu dwong cla luc cit va moment nhu hinh vé
Hinh P cho cac ma tran Q;, M, Hinh 1,2,3 cho cac ma tran Qu, My
0] 0 ] —12/1 6 0 [—6/1 2 0
0 12/1 —6 0 -6/l 4 0
1 Pl -1 0 3/2 3/2 0 2 1
0.=-p | ; M=2" 0= P
1 211 ) 0 -3/2 -3/2 ) 0 1 2
0 0 12/1 0 -6 -6/ 0 4
0] 0 | —12/1 0 6 | —6/1 0 2
Tinh céc luc cdt, moment tai cdc mit cat:
0=0+0,D,M=M,+M,D
(0] [—12/1 6 0 | [—0.4998 | 5 4
0 12/1 -6 0 0.4998 5 r N5
1| EIl 0 3/2  3/2 |pp? 013541 —0.4375
=-P — —10.1875 |=P ’ p
© LI A 0 2372 =372 1.5625 lvecit = |
0.1875
0 12/1 0 —6 0.4998 1 Moment -3
0] -12/1 0 6 | | —0.4998 | 77 32
[0 ] —6/1 2 0] [—0.4374
0 -6/l 4 0 —0.0624
1 0 2 1|p~ 013341 0.0625
M= il E i 0.1875 |=PI| ~
211 0 1 2 1.0625
0.1875
0 -6/l 0 4 —0.0624
0| |-6/1 0 2] | —0.4374 |

Dién cac lyc cat, moment vao cac vi tri 1 = 6, va dién cac tai trong vao hé dé thu hé twong duong
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Bwdc 6: V& biéu do Q, M
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