PAP AN
MON THI: KET CAU THEP POQT 2 - HK I, 2025-2026
Cau 1 (2,5 diém)
S6 liéu tir dé bai: (0,25d)

- Thép CCT38, gid st t <20 mm > =230 N/mm?, f, =0,58.f=0,58.230 = 133,4 N/mm?
- L=63m;q"=4,5kN/m;yq=1,2
- E=2,1.10° N/mm?; yc = 1; [A/L] = 1/250

Tai tinh toan:
q'=7Yq.q° = 1,2.4,5 = 5,4 kN/m (0,254)
Theo diéu kién d¢ vong: (0,5d)

cr 3
A 5.qL<{A} 1

L 384El L] 250

| 5 545.(6310°)°
*T384.2,1.10°

250 =17441895mm* =1744, 2cm’*

- Chon dam thép hinh sé hiéu 120: (0,5d)
Iy = 1840 cm*, Wy =184 cm?, Sx =104 cm?, ty = 5,2 mm.

Kiém tra diéu kién bén chiu mé men 16n nhat tai vi tri gitta dam: (0,5d)

to g2 2
VI ;I _54%63 e 2o (kvm)
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o= Muay _ 26,7910 ~145,6(N/mm?) <f.y, = 230.1=230(N/mm?)
W 18410
- thoa

Kiém tra diéu kién bén chiu cét 16n nhat tai vi tri géi tua: (0,5d)

t
Vo = q7| _>4563 4;’3 =17,01(kN)

3 3
v = YooS, 1MOLIOIOMO g o jmme) <, 4, =133,4.1=133,4(N/ mm?)
It,  1840.10°5,2

- thoa
Cau 2 (3,0 diém)
S6 liéu tir dé bai: (0,25d)
- Thép CCT38, t <20 mm > f = 230 N/mm?



- H=6m;y.=1;[A] =120; lf=80 cm
- Thép chir I t6 hop han: ban canh 300x18mm; ban bung 380x10mm

bat h¢ truc x-y nhu hinh v€, dac trung hinh hoc mat cit ngang: (1,0d)
X

y |- y

I

A= 2.30.1,8+38.1 = 146 cm?
=30.(38+2.1,8)3/12-(30-1).38%/12 = 473709 cm®
=2.1,8.38%/12+30.1/12 = 8103,2 cm*

\f /483709_18 | :\p: /8103,2:7’4(Cm)
146 VAV 146

Chiéu dai tinh toan: (0,5d)

Iy > Iy 2 X la truc khoe, y 12 truc yéu
L=2H=26=12m
l,=1H=1.6=6m
Kiém tra diéu kién do manh: (0,25d)
Ax = L/ix = 1200/18 = 66,6
Ay = ly/iy = 600/7.,4 = 80,5
> Amax = max(hx, Ay) = 80,5 < [A] = 120 - thoa
Kiém tra kha nang chiu luc ctia cot theo diéu kién on dinh tong thé: (0,5d)
=230 N/mm? = ¢min = 0,702

N 2300.10°
¢ A 0,702.146.107

o= —224,4<f.y,=1.230=230(N)~> thoa

Kiém tra diéu kién 6n dinh cuc bd ban bung cua cdt: (0,5d)

X:x\/fzao,sf 20 _) 6752

E 210000

>[h]= (12+o35x)\F (1,2+0,35.2,67) 210090 _ g 4
230

[, 644<26\/7 2,6. /210000—786




A, =—%===38<[},]=644 > thoa

Cau 3 (4,5 diém)
S6 liéu tir dé bai: (0,5d)

- N=170kN

- Thép CCT34: t <20 mm - f =210 N/mm?, f, = 340 N/mm?
- Chiéu dai hinh hoc cta thanh 14 2800 mm

- D06 manh gidi han [A] = 120

- E=2,1.10° N/mm?

- Heé sb diéu kién lam viéc Ye=1

- Hésébyw=0,95

- Bu l6ng tinh cp do bén 5.6 > fy, = 190 N/mm>

- Do f, =340 N/'mm?® = fo, = 435 N/mm?

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

- Banmaday 12 mm

- Thanh xién dau dan 2L75x50x8 ghép canh 16n: Ay = 9,41cm?; ix = 2,35¢m; iy = 2,36cm;

Luc nén thanh dan vudng goc véi truc bu 16ng > giy cat/ép mit cho bu 16ng. (0,25d)
Kha ning chiu cit ctia bu 16ng: (0,5d)

[NJvo=7vb. fwo . Ap . ny=0,95.190.254.2 = 91817 N
Kha nang chiu cia bu 16ng: (0,5d)

[N]Jeb=1vb.fen . d. (Zt Jmin = 0,95.435.18.12 = 89262 N

Kha néng chiu lyc cua bu long: (0,25d)
[N]minb = min([N]b, [N]ev) = 89262 kN
S6 bu 16ng can b tri: (0,25d)
n > N/yb.[N]minb = 170000/89262 = 1,9
Chon 2 bu 16ng bb tri 1 ddy do thép goc ghép canh 16n 75mm < 100mm (0,25d)
Chiéu dai tinh toan trong va ngoai mat phang gian: (0,25d)
Ix = ly = 2800 mm
Kiém tra diéu kién do manh: (0,5d)
Ax = Ix/ix = 280/2,35 = 119,1
Ay = ly/iy =280/2,36 = 118,6
=2 Amax = max(Ax, Ay) = 119,1 <[A] = 120 - thoa
Véi £=210 N/mm? = @min = 0,469 (0,25d)



Kiém tra diéu kién 6n dinh tong thé: (0,5d)

N 170000
¢ A 0,469.2.9,41

G =192,6(N/mm?) <fy, =210.1=210(N/mm?)

- thoa
Kiém tra bén cho thép goc: (0,5d)

o= N = 170000 =108,8N / mm? > thoa
2(A -d,1,) 2(9,41.100-20.8)

Giang vién

Phan Buc Hung



