PAP AN
MON THI: KET CAU THEP CLC - HK 11, 2024-2025
Cau 1 (3,0 diém)
S6 liéu tir dé bai: (0,5d)

- Thép CCT34: t <20 mm - f =210 N/mm?, f, = 340 N/mm?

- Chiéu dai hinh hoc cta thanh 1 3200 mm > Chiéu dai tinh toan trong va ngoai mat
phang gian: Iy = 1y = 3200 mm.

- Thép goc déu canh L90x90x 10, ban ma day 12 mm: Ag = 17,1 cm?; ix = ixo = 2,72 cm; iy
=4,19cm; A=2.17,1 = 34,2 cm?;

- D06 manh gidi han [A] = 120;

- E=2,1.104 kN/cm?;

- Heé sb diéu kién lam viée ve =0,95.

- Bulong tho cap do bén 5.6 > fup = 190 N/mm?;

- Do f, = 340 N/mm? > fo, = 395 N/mm?

- BL duongkinh d = 18 mm > A, = 254 mm?

- Pudng kinh 16 20 mm;

- Hé sd diéu kién 1am viéc ctia bu 16ng yb = 0,95.

a. Xac dinh kha nang chiu nén cta thanh xién dau gian:

Kiém tra diéu kién do manh: (0,5d)
Ax = Ix/ix = 320/2,72 = 117,6
Ay = ly/iy = 320/4,19 = 76,4
=2 Amax = max(Ax, Ay) = 117,6 < [A] = 120 - thoa
Véi £=210 N/'mm? = @min = 0,478
Kha nang chiu nén cua thanh gian dugc xac dinh theo diéu kién 6n dinh téng thé: (0,5d)
[N] =0,..-/Af.y, =0,478.3420.210.0,95 = 325934( N)
b. Thiét ké lién két bu 16ng dé lién két thanh xién dau gian trén vao ban ma
Kha ning chiu cit ctia bu 16ng: (0,5d)
[N]vo=vb.fw.Ab.ny=0,95.190.254.2=91694 N
Kha nang chiu ép mat cua bu long:
[N]Jeb=7vb.feb . d. (Zt)min =0,95.395.18.12=81054 N
Kha nang chiu lyc cua bu long:
[N]minb = min([N]wb, [N]eb) = 81054 N
S6 bu 16ng can dung: (0,5d)



N 325934

n= = =
[N ]minb 81054

- chon 5 bu 16ng. Thép goc déu canh L90x90x10 = bd tri 1 diy bu 16ng.
Kiém tra bén tiét dién thép bi giam yéu: (0,5d)

oot 39 _107,9< 1y, -2100,95-199,5(N/mm’)

A, 2(17,1.10°-20.10)

- thoa
Cau 2 (3,0 diém)
S liéu tir dé bai: (0,25d)

- Thép CCT38, gia sir t <20 mm > =230 N/mm?, f, = 0,58.f=0,58.230 = 133,4 N/mm?
- L=4,5m;q =30 kN/m; yq=1,2; E=2,15.10° N/mm?; yc = 0,95; [A/L] = 1/250

a. Thiét ké dam thép hinh
Tai tinh toan:
q'=7¢.9°= 1,2.30 = 36 kN/m (0,25d)

Momen 16n nhit tai giita dam:

_q'xI 36x4,5

max g =91,125(kN.m) (0,25d)

Momen khang uén yéu cau:

6
WY = '\;'max = 92151022';2 =417,05(cm’) (0,254)
X .YC . ,

Chon thép hinh 130: (0,25d)

- Pdéc trung hinh hoc mat cit ngang: Iy = 7080 cm*, Wx = 472 cm?, Sx =268 cm?, tw = 6,5
mm.
- Trong luong ban than dam: g = 36,5 (kg/m)

b. Kiém tra c6 ké dén trong lwong ban than dam:
Téng tai tiéu chuan: (0,25d)
p*=36+36,5.10/1000 = 36,365 kN/m
Téng tai tiéu tinh toan: (0,25d)
p'=30.1,2 +36,5.10/1000.1,1 = 36,4015 kN/m

Momen 16n nhit tai gitta dam: (0,25d)



_p'xI*  36,4015x4,5°
max 8 8

Luc cat 16n nht tai géi tua: (0,254)

M =92,1413(kN.m) (0,254)

V- p' x| _ 36,4015x 4,5
2
Tai vi tri gitta nhip (Mmax): (0,25d)

=81,9034(kN) (0,25d)

M_.  92,1414.10°

G = == =195,21(N/mm?) < f.y, =230.0,95=218,5(kN/cm?)
W 472.10

X

- thoa
Tai vi tri gbi tya (Vimax): (0,25d)

V.S, 81,9034.10°268.10°
Lt 7080.10°6,5

=47,7(N/mm?) <f, .y, =133,4.0,95=126,73(N/mm’)

- thoa
Kiém tra diéu kién do vong: (0,254d)

3
A5 gl 5 363655(4510)4 QOOM{A 1
L 384 El, 384 2,15.10°.7080.10

- thoa
Céu 3 (2,5 diém)
S liéu tir dé bai: (0,25d)
- Thép CCT38, t<20 mm > f = 230 N/mm?
- H=4,8m; N =850kN; y.=0,95; [A] = 120.
Chon h¢ tryc nhu hinh vé&: x 1a truc khoe, y 1a truc yéu (0,25d)
Chiéu dai tinh toan: (0,254)

k=2H=9,6m
ly=05H=24m

Gia thiét Agt = 70, =230 N/mm? > ¢qg = 0,761 (0,25d)

Dién tich yéu cau: (0,25d)

A - N _ 85010
* g, fy, 0,761.230.0,95

=5112(mm2)

Chon tiét dién thép can I36: (0,25d)
A=61,9 cm? ix=14,7 cm, iy = 2,89 cm.



Kiém tra diéu kién d6 manh: (0,25d)

Ax = Iy/ix = 960/14,7 = 65,3

Ay = ly/iy = 240/2,89 = 83

> Amax = max(hx, Ay) = 83 <[A] = 120 > thoa
Véi £ =230 N/mm? = @min = 0,676 (0,25d)

Kiém tra diéu kién on dinh téng thé: (0,254)

3
o= - B0 o051 (N/mm?)<ty, =230.0,95=218,5(N/mm?)
¢.../A 0,676.619.10

- thoa
Khéng can kiém tra diéu kién bén do tiét dién khong bi giam yéu: (0,25d)
Cau 4 (1,5 diém) 25cm
Truc trung hoa déo EAA (tinh tir mép dudi cua tiét dién) chia tiét dién I 5cm
thanh 2 phan bang nhau: (0,25d)

20cm

5.2.y=(25.5+5.20.2)2 > y = 16,25 cm

Phan trén truc EAA, trong tdm tiét dién so véi truc EAA: (0,254) Llsﬂ-l
x1 = (25.5.(20-16,25+5/2)+5.2.(20-16,25)*/2)/( 25.5+5.2.(20-16,25))
-2 X1 =524 cm

Phéan dudi truc EAA, trong tam tiét dién so véi truc EAA: (0,25d)
x2=16,25/2 =8,125 cm

Cénh tay don (khoang céach giita 2 trong tdm 2 phan tiét dién trén va dudi truc EAA): (0,25d)
Z=x1+tx2=13,365 cm

Hop luc kéo/nén: (0,254d)
F=1,.A/2 =250.(25.5+5.20.2).100/2 = 4062500 N

M6 men bén déo: (0,25d)
M, = F.Z = 4062500.13,365/10° = 543 kN.m

Giang vién

Phan Btrc Hung



