ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

TAI LIEU ON THI KET CAU THEP P1
> CAC DANG BAI TAP KHI THI

Bai tap vé lién két han.

Bai tap vé lién két ban ghép
Bai tap vé lién két bu 16ng
Bai tap vé dam thép

Bai tap vé cot thép

S kD=

Bai tap vé gian

> HINH THU'C THI:
< Thi tric nghiém: sinh vién dién dap 4n tra 10i vao phiéu tra loi.
- phan tric nghiém: 20 cau (4d)
- phan bai tap: 4 bai (6d)
Thoi gian lam bai 90p
% Thi tw luin (thi online): sinh vién trinh bay bai vao gidy.
- phan 1y thuyét: 2 cau hoi Iy thuyét (4d)
- phan bai tap: 4 bai (6d)
Thot gian lam bai 90p
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

DANG BAI 1. BAI TAP VE LIEN KET HAN.

1. Xéc dinh chiéu dai tdi thiéu cin thiét ciia dwong han lién két ¢ sdng va ¢ mép thép goc
trong lién két.

Caul.6: 4

Xac dinh chiéu dai téi thiéu can thiét cia duong han lién két & séng va & mép thép goc trong lién
két sau, biét: Lién két han 1 thép goc vao 1 ban thép. Ban thép c6 chiéu day t = 10 mm. Thép
gbc déu canh s6 hiéu 90x7. Luc kéo tinh toan N = 460 kN. Chiéu cao duong han lién két & ca
sdng va mép cua thép goc 1a hy= 8 mm. Vat lidu thép CCT38 c6 £ =230 N/mm?, f,= 380
N/mm?. Han tay, dung que han co6 fwr= 180 N/mm?; Br=0.7; Bs = 1. H¢ sb diéu kién 1am viéc
ctia két cu ye = 0.95.

o L

Yéu cdu xéc dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a.Ns (kN ) '~322~"" 0.5 °

b.Nm (kN)'~138~"" 04 °

c.ls(mm) ~350~"" 03 °

dln(mm) '~160~"" 0.3 °

Bai gidgi:
a. Luc tic dung Ién duong han séng: N, = k.N =0,7.460 = 322kN
b. Luyc tac dung 1én dudng han mép: N, =(1-k).N =(1 —0,7).460 =138kN
Trong d6: k 1a hé s6 phan phéi lyc khi lién két thép goc vai thép ban
- Péu canh: k=0,7
- Khong déu canh, ghép canh ngan: k=0,75
- Khéng déu canh, ghép canh 16n: k=0,6
c. Chiéu dai thuc té cia dudng han sbng:

N

N,
T i 2L

> s
By (B S mine
Véi: (Bf,).. :min(fwf.,b’f;fws.ﬂs) =min (126;171)=126 N / mm*

B, =180.0,7=126N / mm’

foo-B,=(0,45.1.).8,=(0,45.380).1=171IN / mm*

£, : cuong do kéo durt tiéu chuan ctia thép co ban
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

3
S N, 32210° 2 s

I > -
h (B V. 8126.0,95

— 1" =336,25+10=346,25mm —>chon I =350mm

d. Chiéu dai thyc té cua dudng han mép:

Ap dung cong thuc: S(BSmin Ve
heY L,

3
>, N, __138.10 =144,11mm

I > =
BB wine 8.126.0,95
—1" =144,11+10=154,11mm —>chon [" =160mm
2. Xac dinh lyc kéo 16n nhit trong lién két han ddi dau (dwong han thang goc)
Cau . 6:
Xac dinh luc kéo 16n nhat ma lién két han d6i dau hai thép tim co thé chiu duoc, cho biét:
Thép tdm c6 tiét dién b x t = ( 520 x 10 ) mm. Lién két chiu luc kéo N dit léch tim vé6i do

léch tAm e = 90 mm. Pudng han ¢6 fuw = 200 N/mm2. Hé s6 diéu kién 1am viéc ctia két cau
Ye = 0.85.

i -
4] I
-1 f-—————— F—— o

ty

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghi¢m:
a. Ay (mm?) '~ 5000~ " 0.3 °

b. Wy (mm?®) '~ 416667~ 0.3 _

C. Nmax (kKN ) '~409~"" 0.9 °

Bai gidi:
a. Chiéu dai tinh todn cua duong han: [, =b—2¢ =520-2.10 = 500mm
— A, =t =10.500 = 5000mm’

tl;, 10.500°
6

b. Momen khang uén cia duong han: W, = =416666,67mn’

c¢. Luc kéo 16n nhat ma lién két han doi dau co6 thé chiu duoc:
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

N M N Ne
—+—=<f Y. S>—+—=f 7.
A W ST A W ST

—>N,,. = ST = 200.0,85 =408654N =408,65kN

max 1 . e 1 . 90
A, W, 5000 416666,67

3. Xdac dinh e kéo 16n nhét trong lién két han d6i diu (dwdng han xién géc)
Cau2.a6:

Xac dinh luc kéo 16n nhat ma lién két han dbi dau hai thép tim co thé chiu duoc, cho biét:
Thép tAm c6 tiét dién b x t=( 380 x 9 ) mm, ding duong han dbi dau xién goc o =45 °. Vit
lidu thép CCT38 c6 f= 230 N/mm?. Pudng han co fiwr = 190 N/mm?; fyy = 120 N/mm?. Hé
s6 diéu kién 1am viéc cta két cau y. = 0.8.

t]

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghi¢m:
a. Kha nang chiu kéo ctia duong han Nimax (kN ) '~ 1005 ~"" 04 °

b. Kha nang chiu cat ctia dudng han Nomax (KN ) '~ 635~ 0.4 °

c. Kha nang chiu lyc cua ban thép Ny (kN ) '~629~"" 04 °

d. Nmax (kKN ) '~629~"" 0.3 °

Bai gidi:

a. Kha nang chiu kéo ctia duong han N,

max °

- Chiéu dai tinh toan: [, =1-2t=537,4-2.9=519,4mm (Do dudng han xién goc)

Trong do: sina :é—ﬂ: _b = .380 =537,4mm
[ sina  sin45
- Tacé: o, _ Vi SN < fone
t,
N, < Jutetd 1900895194 504054 1753 —1004,85kN

sina sin45

b. Kha ning chiu cit cua dudng han N,

max

N. cosa
LA _ 2 °
- Taco: o, ——m‘“l <t
tl,
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

N < Sy td, 120.0,8.9.519,4

max = =634644,74N = 634,64kN
cosa cos45

c. Kha ning chiu lyc cua ban thép N,,

Ap dung cong thuc: o, = ]Zi” <f7.

>N, <Afy, =bt.fy, =380.9.230.0,8 = 629280N = 629,28kN

d. N, =min(N, N, . ;N,)=(1004,85; 634,64; 629,28)=629,28kN

4. Xac dinh momen udn 16n nhit trong lién két han déi dau.

Caus.6:

Xac dinh md men uén 16n nhat ma lién két han d6i dau hai tim thép co thé chiu dugc, cho
biét: Thép tAm c6 tiét dién b x t = ( 560 x 12 ) mm. Pudng han c6 fw = 190 N/mm2. Hé s6
diéu kién lam viéc cua két cau ye = 0.7.

M( ‘)MQ

ty
Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghiém:
a. lw(mm) '~536~"" 0.5 °
b. Wy (mm?®) '~ 574592~ 0.5 °
C. Mmax (kKN.m ) '~76.4~"" 0.5 °

Bai gidi:
a. Chiéu dai tinh toan cta dudng han: [, =b-2t=560-2.12 = 536mm

2 2
a, =2 PPPS =574592mm’

b. Momen khang uén ctia duong han W _ =
c. Momen u6n I6n nhat M,

M
- ap dyng cong thirc: o, = W <f.7.

w

>M, <W,.f, . =574592.190.0,7 = 76420736 N.mm = 76,4kN.m

5. Xac dinh tri s6 ing suit trong lién két han ddi dau.

Caus.a6:

Xac dinh tri s6 ctia g sudt trong lién két han ddi dau 2 thép tim nhu hinh v&, biét: Lién két
chiu tac dong dong thoi ctia m6 men uén M = 20 kN.m va lyc cat V = 193 kN. Tiét dién cia
2thép tim lab x t=( 320 x 12 ) mm.
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

v ti

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghiém:

a. 6w (N/mm?) '~ 114~ 0.6 °
b. tw (N/mm?) '~ 543~ 0.6
c. o (N/mm?) '~ 148~ 0.3 °

Bai gidi:
M 20.10°

a. Ung suatphap: o =— =
8 Pap: Ow W, 175232

=114,13N / mm?*

2 2
- Trong do: W, :% _ 12.296

-1, =b—21=320-2.12 =296 mm

=175232mm’

4 ;o 1 1 3
b. Ung suat tiép: Tw=£ Vo _193.10

=—= =54,34N | mm’
A, tl, 12296

c. Ung suat twong duong: Oy = \/szv +3.7) = \/l 14,13 +3.54,34° =147,9N / mm’

DANG BAI 2. LEN KET BAN GHEP
1. Xac dinh chiéu dai tdi thiéu can thiét mdi ban ghép Lug

Cau7.6:

Xac dinh chiéu dai t6i thiéu can thiét cia mdi ban ghép (Lve = ?) trong lién két han ndi hai
ban thép tiét dién b x t = ( 600 x 9 ) mm, st dung hai ban ghép tiét dién bpg X toy = (580 x 7))
mm. Céc duong han gbc canh cod chiéu cao hr=6 mm. Lién két chiu luc kéo doc truc N =
390 kN. Vit li¢u thép co fu= 340 N/mm?. Han tay, dung que han co6 fwr =200 N/mm?; Br=

0.7; Ps = 1. Hé sb diéu kién 1am viéc cua két cau y. = 0.8.

| ] 1

25mm | | | 25mm

ty

Yéu ciu xac dinh va dién phwong 4n tra 1oi vao phiéu tra 19i tric nghiém:

a. (B fu)min = (N/mm? ) '~ 140~ 0.5 °
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

b. Chiéu dai duong han thyc t& 1" = (mm ) '~ 160 ~'*_ 0.5 _

. lg=(mm)'~370~" 0.5 °

Bi gidi:

a. Tinh ( Bf., )min
Ta co: (Bf,),,, =min(f,,.B,: f,,.B.)=min(140;153) =140 N / mm’
f.y-B, =200.0,7 =140 N / mm’

foi:B.=0,45.1.. 3. =0,45.340.1=153 N / mm’
£, : cuong do kéo durt tiéu chuan ctia thép co ban

b. Chiéu dai duong han thuc té

WS <(BSmin Ve

- Ap dung cong thirc:

N _390.10°
h‘f’(ﬂfw)min '7/6 6- 1400, 8

=580,3mm

> 02

, !
chi¢u dai tinh ton ctia mot duong han: /{ = % =803 _ 145, 09mm

4

Chiéu dai thyc t€ ciia mot duong han: [ = [§ +10=145,09+10 = 155,09mm
— Chiéu dai mot dwong han can chon: /¢ =160mm (chon 1a bdi s6 cua 10)

c. Chiéu dai ban ghép: lyg = 2.1;}“’” +2.a=2.160+2.25=370mm (a: nhin trén hinh v¢)

2. Xac dinh chiéu cao t6i thiéu cin thiét ciia cic dwdong han goc trong lién két han

ndi hai ban thép bing ban ghép:

Cau8.6:

Xac dinh chiéu cao tbi thiéu can thiét ctia cac dudng han goc trong lién két han ndi hai ban
thép tiét dién b x t = (400 x 11 ) mm. Hai ban ghép c6 tiét dién bbg X thg = ( 380 x 9 ) mm va
va chidu dai Lvg = 540 mm. Lién két chiu luyc kéo doc truc N = 590 kN. Vat lidu thép c6 f,=
380 N/mm2. Han tay, dung que han c6 fir= 200 N/mm?; Br= 0.7; s = 1. Hé s6 diéu kién lam
viéc cua két cdu yc = 0.8.
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

| ] 1

25mm | | | 25mm

ty

Yéu cau x4c dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:

a. (Bfw)min (N/mm?)'~140~"" 0.5 °

b. Chiéu dai tinh toan cia duong han If* (mm ) *~235~"" 0.5 _

c. hf(mm)'~6~"" 0.5 °

Bai gidi:

a. Tinh ( Bf. )min
Taco: (Bf,) . = min(fwf.ﬂf;fw‘y.ﬂ\, ) =min (140;171) =140 N / mm*
So-B,=200.0,7=140 N/ mm’
fos-B,=(0,45.1,).8,=0,45.380.1=171 N / mm’
f, - cuong do kéo dut tieu chuan cta thép co ban

b. Chiéu dai tinh toan ctia duong han: 15

- Taco chiéu dai ban ghép: 1, =2./"" +2.a = mm

l,—2a 540-2.25
2

—Chiéu dai thyc té cia mot dudng han: l}"“c’g =

ma /" =1 +10 - chiéu dai tinh toan ctia mot duong han:

[ =7 10 =245-10=235mm

—>Chiéu dai tinh toan tong cc dudng han: Y I, =4.§ =4.235=940mm

c. Chiéu cao ti thiéu cia duong han: & ;

- Ap dung cong thuc: S (B win Y

N
hYL,
Sk 2 N _590.10° _

S (BS )7, 940.140.0,8

,6mm

— Chiéu cao t6i thiéu ctia dudng han: 4 = 6mm

KET CAU BLUE

=245mm
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ON THI KET CAU THEP P1 - DPHKTHN

DANG BAI 3. LEN KET BU LONG

BLUE STRUCTURE

Bu long thé, thudng, tinh

Bu long cwdng do cao

a. Kha nang
chiu truot cua
bu long:

[Nos [N,

[M],., =min([N],5[N],)
[N]L~f; = d'(zrmin )j:b:yb
[N]rb = j:'b'A'yb'nr
7, = 0,9 dbi véi bu léng the,

thuong.
¥, =1,0 d6i vai bu 1ong tinh.

(sz.n} : tong chiéu day nho nhét
cua cac ban thép cung truot vé

mot phia.
A dién tich tiét dién than bu long

(phﬁn khong ren: 4= ETd_)

[N]frb = fj""'Abu '}’bpﬂ.nj.
}’bz

n: s6 mat phing ma sat cua lién
két.

Apn: dién tich tiét dién thuc cua
than bu long.

fip: cuong do chiu kéo tinh toan cua
vat liéu bu 16ng cuong do cao.

b. Xéc dinh s6
bu long

1 }L
T [N]m.inb'y"

T

" - [N]M Ve

Lwu y: Trong céc lién két c6 ban ghép dat 1 phia, hodc lién két chong khong dbi ximg,

can ting s6 luong bu 16ng 1én 10% so vdi tinh todn.

N
—= f Yelu
A

A =A-A, =A-mtd,

N
— = .7
y I

Vi tai trong tinh:
A =4 néu 4, 20,854

¢.Npgban |7a=LL , ;
thép A: dién tich tict dién nguyén (ldy 4, =1,184, néu 4, <0,854
phan nho hon). Vi tai trong dong: 4, =1,184,
m: s6 bu 16ng trén mot hang.
t: bé day cau kién dang xét.
d,,: dudng kinh 15 bu long.
d. N,pux N_, =min {b; c) = mjn(me : N::ﬁ) N_ = mjn{b;c) = mjn(f\n."[’:’::_,L : N:,ﬁ )

KET CAU BLUE
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

1. Xac dinh s6 lwong bu 16ng.

Cau9.6:

Xac dinh sb lugng bu 16ng t6i thiéu can thiét (1 bén) trong lién két ndi hai ban thép tiét dién
bxt=(420x 10) mm bang 1 ban ghép tiét dién bpg X tog = ( 380 x 14 ) mm. Lién két chiu
luc kéo diing tam N = 500 kN. St dung bu 16ng cuong do cao c6 dién tich tiét dién thuc cua
than bu 16ng Asn = 303 mm?. Thép bu 16ng 6 fi, = 560 N/mm?. Cac hé sé u = 0.4; yo1 = 0.9;
b2 = 1.2. Pudng kinh bu 16ng d = 22 mm. Hé s6 diéu kién lam viéc cua két cdu y. = 0.95.

L\]— jtz{ [T ngl‘—N-

| [FEEE \

I e e A1 o o B |
4444

S5 bu long chi mang tinh chit tugng trung

Yéu cau x4c dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a.[NJw (KN ) '~509~"" 0.5 °
b.np(cdi) ~12~" 1 °

Bai gidi:
S A petn, 560.303.0,9.0,4.1

=50904N =50,9kN
7[;2 13 2

a. Tinh [N]

n, :s6 mat phang ma sat cia lién két.

b. SO lugng bu 1ong 1 bén céan thiét:

LIN 11500 _
[N], 7. 50,9.0,95

ye
n;,

11,37

—Chon: n=12 (cai)
Do trong lién két ¢é ban ghép dat 1 phia 6 trén khéong doi xieng, nén so6 lwong bu long

tang 10% so voi tinh toan.

2. Xac dinh lye kéo 16m nhét cia lién két bu 16ng (c6 ban ghép)

Cau9.26:

Xac dinh luc kéo 16n nhét ¢ thé chiu duoc cia lién két bu 16ng ndi hai ban thép tiét dién b x
t=( 540 x 10 ) mm bang 2 ban ghép tiét dién bug X tog = ( 530 x 9 ) mm. Vit liéu thép
CCT42 c6 £ =245 N/mm?. Dung bu 16ng cuong dd cao co6 dién tich tiét dién thuc cua than
bu 16ng Apn = 352 mm?. Thép bu 16ng ¢o fip = 640 N/mm?. Cac hé sé p = 0.35; Y1 = 0.8; 2
= 1.2. Puong kinh bu 16ng d = 24 mm. Pudng kinh 15 bu 16ng diz = 27 mm. S6 luong bu
long & mot phia cua lién két n = 6 cai. Hé s6 diéu kién 1am viéc cua két ciu ve=0.9.
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

m
o

i:‘ék | I | JZEI—N-
\ s P .
—| e o —
aah ik o

Yéu cau xac dinh va dién phwong an tra 101 vao phiéu tra 161 tric nghiém:
a. [N]w (kKN ) '~105.13~" " 04 °

b. Nmaxbutong (KN ) '~ 567.71 ~** 0.3 °

C. Nmaxbanthep (KN ) '~ 1190.70 ~** 0.4 °

d. Nmax (kKN ) '~ 567.71 ~ " 04 °

Bai gidi:
Ay
a. Tinh [N], = Jiv- Ao Vbt 640.352:0.8.0,35:2 _ 55130 105, 13kv
’ Voo 1,2

b' Til’lh Nmaxbulong

Ap dung cong thie: n)° >

[N]hb ‘7/"

= N,octiong <[N],, 715 =105,13.0,9.6 = 567, 7kN

C. Til’lh Nmaxbanthep

. N
Ap dung cong thuc: R <fur.

Co: A, =A—A, = A—mid, =540.10-3.10.27 = 4590mm’ ;
0,854 =0,85.540.10 = 4590mm’

Ta thay: 4, > 0,854

— A = A=540.10 = 5400 mm’

—> N

max banthep

<A.f.y.=5400.245.0,9 =1190700N =1190,7kN

d N = min(N

max max bulong > N max banthep

) =min(567,7;1190,7) =567, TkN
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

3. Xdac dinh e kéo 16n nhét cia lién két bu 16ng (khdng dung ban ghép)

Cau9.b 6:

Xac dinh luc kéo 16n nhit c6 thé chiu dugc cua lién két bu 16ng ndi 2 ban thép co kich thudce
tiét dién by x t; = (360 x 10 ) mm va by x t, = (350 x 14 ) mm. Vit liéu thép CCT38 c6 f=
230 N/mm?. Bu long thuong c6 fvp, =200 N/mm?; fcp, = 465 N/mm?. Puong kinh bu long d =
22 mm. Buc‘)’ng kinh 16 bu 16ng dis = 25 mm. S6 lwong bu 16ng dung trong lién két n = 12
cai. Hé s diéu kién 1am viée caa két cau ye = 0.9.

N-.:
= | . —
IR
L om IR ol N 1N
44+
Rk

Yéu cdu xéc dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a. [N]minb ( kN ) '~ 684~ ‘_ 04 _‘

b. Nmax bu long ( kN ) ~671.80 ~ ‘_ 0.3 _

C. Nmaxbénthép ( kN ) '~592.02 ~ ‘_ 04 _‘

d. Nmax (kKN ) "~ 592.02~"" 04 °

Bai gidi:
a. Tinh [N] —min([N]Cb;[N]vb)
[N], =d.(2tuin )-fop7s = 22.10.465.0,9 = 92070N =92,07kN

7.22°

[N], = f,-Ay,n, = 200. 0,9.1=68423N = 68, 42kN

n, :s0 mat phang ma sat cua lién keét.

S[V],,,, =min([N], 5[V],) = 68 426N

b Tlnh N max bulong
Ap dung cong thuc: nb > [ 1] IN
minb 7/

Do trong lién két chong khdong doi xirng, nén sé luong bu long tang 10% so vdi tinh
(; g g khong 2 g g tang

toan).
N| .y .n*
N o 7 08.4209.02_ 0oy
max bulong 1 1 1
C. Tlnh Nmaxbanthep
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

Ap dung cong thic: Aﬁ gy

n

Co: A, = A~ A, = A—mitd, =360.10—4.10.25 = 2600mm’

> Norantiep < Ayof Vo = 2600.230.0,9.1,1 = 592020N =592,02kN ;  ,, =1,1
d. Ny =m0 (N, Ny ) = min (671,76;592,02) = 592,02kN

4. Xac dinh lyc kéo 16n nhét cia lién két bu 16ng (lién két véi thép goc)

Cau9.c6:

Xac dinh luc kéo 16n nhat (N = ?) dé lién két bu 16ng nhu hinh v& ¢6 thé chiu duoc, biét:
Lién két sir dung 5 bu 16ng cudng dd cao c6 duong kinh bu 16ng d = 20 mm; dudng kinh 15
bu 16ng diz = 23 mm. Dién tich tiét dién thuc cta than bu 16ng Ap, = 245 mm>. Thép bu long
c6 fup = 720 N/mm2. Cac hé s6 = 0.35; yp1 = 0.9; yb2 = 1.1. Thép tdm c6 tiét dién b x t = (
340 x 16 ) mm. Str dung 1 thép goc s6 hiéu L 100x8. Dién tich tiét dién ctia 1 thép goc Ag =
1550 mm?. Vat liéu thép CCT42 c6 f =245 N/mm2. Hé s6 dicu kién lam viéc cua két cau vy,
=0.85.

t
1
| it
N = AR
—t AP Y B S -
\ {

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghi¢m:
a. [N]w (kKN ) '~50.51~""_04

b. Nmaxbuteng (kKN ) '~ 195.15~"" 0.3 °

C. Nmaxbanthep (KN ) '~ 32279~ 0.4 °

d. Nmax (KN ) '~ 195.15~ " 04 °

Bai gidi:
S Ay Y, 720.245.0,9.0,35.1

a. Tinh [N], =50514,5N =50,51kN
Vo2 L1
b' Til’lh Nmaxbulong
LIN

Ap dung cong thuc: n)° > —2——
[N]hb Ve

(Do trong lién két c6 ban ghép ddt 1 phia & bén phdi khéng doi xirng, nén sé lwong bu
long tang 10% so voi tinh toan).

—>N < [N]hb ‘]/c'nlfc _ 50,510,855

max bulong — 1’ 1 1,

=195,15kN
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

c. Tinh N

max banthep

Ap dung cong thuc: Aﬁ <fu.

Co: A, =A—A, = A-mrd, =1550—-1.8.23 =1366mm’ ;

Atrong bai toan thép goc ldy bang 4,5t liy chiéu day cua thép goc
0,854=0,85.1550=1317,5mm’

Ta thdy: 4, >0,854(1366>1317,5)

—> A =A= mm®

—> N

max banthep

<A.f.y. =1550.245.0,85=322787,5N =322, 79kN

d N = min(N

max max bulong > N max banthep )

=min (195,15;322,79) =195,15kN

5. Xac dinh s6 lwong bu 1ong (lién két thép géc)

Cau9.d6:

Xéc dinh s6 lugng bu 16ng t6i thiéu can thiét trong lién két 2 thép goc s6 hiéu L 100x8 véi
mot ban thép tiét dién b x t = (240 x 12 ) mm. Lién két chiu Iuc kéo doc truc N = 600 kN.
Dién tich tiét dién ctia mot thép goc 1a Ag = 1550 mm?. Vat liéu thép CCT42 co =245
N/mm?. Str dung bu 16ng cudng do cao c6 dudng kinh bu 16ng d = 22 mm; dudng kinh 16 bu
1ong di = 24 mm. Dién tich tiét dién thyuc cua than bu 16ng Aps = 303 mm?. Thép bu 1ong c6
fub = 600 N/mm?. Céc hé s pn=0.35;v51=0.9; yo2o=1.1. H¢ s6 diéu kién lam viéc cua két
cau y. = 0.95.

N = N pr‘g
—_—2 BISIPSED N ) L

S&bu léng chi mang tinh chit tugng trung
Yéu cau xéc dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a. [NJw (kKN ) '~ 104.12~ " 0.5 °
b.np(cdi) ~6~"" 1
Bai gidi:
S A Vs, 600.303.0,9.0,35.2
7/172 151

a. Tinh [N]hb =104121N =104,12kN

b. S lugng bu 16ng 1 bén can thiét:

N 600

yc> =
" S INT 7. 10412.0,95

=6,06 — Chon: n= 7(cai)
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

DANG BAI 4. DAM THEP

1. Xac dinh tri s6 Wng suit phap va ting suit tiép 16n nhit trong dim thép 1.

Cau15.6:

Xac dinh tri s ctia ing suat phap va g suat tiép 16n nhat trong dam thép I dinh hinh ¢6 so
dd 2 dau ngam chiu tai trong phan bd déu q° = 11.5 kN/m. Nhip dam L = 5.6 m. Hé s6 d9 tin
cdy cla tai trong yq = 1.1; ye = 1.05. Tiét dién dam 122 c6 Wx =232 cm?; Ix = 2550 cm*; Sx =
131 cm?; ty = 5.4 mm; h = 220 mm. Trong luong trén 1 m dai cta dam ge = 0.24 kN/m.

Yéu cau x4c dinh va dién phwong 4an tra 101 vao phiéu tra 10i tric nghiém:
a.q(kN/m)'~129~"" 05 °

b. Omax = ( N/mm? ) '~ 145~ " 0.5 °

C. Tmax = (N/mm?) '~344~" 0.5 °

Bai gidgi:
a. Taco: q=q°y, +g°y, =11,5.1,1+0,24.1,05=12,9kN / m
b. Ung suét phap 16n nhat:

M 10°
c,, =-—o _3371 1(3) =145,3N / mm’
W, 232.10

g’ _12,9.5,6°

=~ A 33,71kN.m  (dwa vao hinh dé bai bén trén)

Trong d6: M,

c. Ung suat tiép 16n nhat:

— Vmax‘Sx _ 36312103131103

. n =34,36 N / mm®
1.1, 2550.10*.5,4
Trong do: V= % _12.956 36,12kN (dia vdo hinh dé bai bén trén)

2. Xac dinh d9 vong ciia dam thép I dinh hinh.

Cau 16.6:

Xéc dinh d6 vong cua dam thép I dinh hinh c6 so dd don gian, chiu tai trong phan b déu p°
=11 kN/m. Nhip ddm L =4 m. M6 dun dan hdi cta thép E = 210000 N/mm?. Tiét dién dam
118 ¢6 Ik = 1290 cm*.

Trong luong trén 1 m dai ciia dam g. = 0.18 kN/m.
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

q
RN EEN
i e

| L |

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghiém:
a. ¢ (kN/m)'~11.2~"" 0.7 °
b.A=(mm) '~13.8~"" 0.8 °

Bai gigi:
a. Taco: ¢°=p°+g°=11+0,18=1118kN/m
b. Xac dinh d6 vong dam:
5 gL' 5 11,18.4000°
384 E.J. 384 210000.1290.10*

=13,75mm

3. Kiém tra kha ning chiu udn va cit cia dam thép L.

Caul15.26:

Kiém tra kha nang chiu udn va cat cua dim thép I dinh hinh c6 so dd 2 dau ngam chiu tai
trong phan b6 déu ¢ = 14.5 kN/m. Nhip dam L = 4.6 m. Hé s6 d0 tin cdy ctia tai trong yq =
1.1; y¢ = 1.05. Tiét dién dam 116 c6 Wx = 109 cm?; I = 873 cm®*; Sx = 62.3 cm’; tw = 5 mm;
h =160 mm. Trong luong trén 1 m dai cua dam gc = 0.16 kN/m. Vit liéu thép CCT34 ¢o f=

210 N/mm?; f, = 120 N/mm?. Hé s6 diéu kién lam viéc ciia két cdu ye = 0.85.

q
%LLJLLLJLLE

L L

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghiém:
a.q(kN/m)'~16.1~"" 05 °

b. Kha ning chiju udn (Pat = 1; Khéng dat=-1) '~-1 ~""_ 0.5 °

c. Kha nang chiu cit (Pat = 1; Khong dat=-1) '~ 1~ 0.5 °

Bai gidi:
a. Taco: q=q°.y,+g°y,=14,5.1,1+0,16.1,05=16,12kN / m

M 10°
b. Tinh: 0, =—%= 28,42 1? =260,7N / mm’
W 109.10

_ql’ _16,124,6°

Trong do: M
12 12

KET CAU BLUE

=28,42kN.m (dwa vao hinh dé bdi bén trén)
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

Kiém tra: o, =260,7> f.y, =210.0,85=178,5N / mm’
—Kha nang chiu uén khong dat (dién két qua “-17)

Vmax ‘Sx _ 37: 0810362,3 103
I, 873.10%5

c. Tinh: 7z, = =52,9N / mm’

Trong a6 ,, = % - 1612:46

e =L =37,08kN (duea vao hinh dé bai bén trén)

Kiém tra: 7, =52,9< £y, =120.0,85=102N / mm’

—»Kha ning chiu cit dat (dién két qua “17)
4. X4c dinh &ng suit phap 16n nhét trong dam thép L.
Cau15.b6:
Xac dinh tmg suat phap 16n nhat trong dam thép I t6 hop han sau, biét: Dam c6 so dd 2 dau
ngam, chiu tai trong phan bd déu q° = 65 kN/m (bao gém ca trong luong ban than). Hé s6 do
tin cdy cta tai trong yq = 1.1. Nhip dam L = 15.5 m. Tiét dién dam h = 980 mm; b = 290
mm; ty = 10 mm; tr= 18 mm.

Yéu cau xéc dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a.q(kN/m)'~71.5~" 05 °

b. Mmax (kKN.m ) "~ 1431 ~""_ 0.5 °

C. Omax (N/mm?) "~ 225~"" 0.5 °

Bai gidi:
a. Taco: gq=q".y,=65.1,1=TL5kN /m

gL’ 71,5.15,5

b. Tinh: M _, = =1431kN.m (dya vao hinh dé bai bén trén)

12
6
c. Ung suét phap 1én nhit: o, = My 11107 224 9N / mm*
W 6360648
Trong do: W_= 2;‘ _ 2367707 6360648mm’

980

ALY h Y ; ; :
szﬂu LLyb,t,| L _10944 | 20.18 +290.18.[@j =3116717707mm*
12 12 72 12 12 2

h, =h—2t, =980—2.18 = 944mm; h, = h—t, =980 18 =962mm; b, =b=290mm
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

5. Xac dinh wng suit tiép 16n nhit trong dam thép I.

Cau 15.c6:

Xéc dinh tng sudt tiép 16n nhét trong dam thép I t6 hop han sau, biét: Dam c6 so d6 cong
x6n, chiu tai trong phan bd déu q° = 80 kN/m (bao gdm ca trong luong ban than). Hé sé do
tin cdy cua tai trong yq = 1.1. Nhip dam L = 5 m. Tiét dién ddm h = 1380 mm; b = 520 mm;
tw = 13 mm; tr=20 mm.

yi -
| q
|
X___i___X 2l m
t~:r | L |
|
f y: I. -
L b |

Yéu cau xéc dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a.q(kN/m)'~88~"" 0.5 °

b. Vinax (kKN') '~440~""_ 0.5 °

C. Tmax (N/mm?) '~27.7~"" 0.5

Bai gidi:

a. Taco: gq=q°.y,=80.L1=88kN/m

b. Tinh: V_ =qL =88.5=440kN (dwa vio hinh dé bai bén trén)
S

max " x

1.t

xw

c. Ung suat phap 16n nhat: 7, =

Trong do:

2 h 2
S, =5,+S, = zw.h—ubf.zf B 13,1399 520.20.1390 _ 9989850 =9,99. 10 pims
8 2 2

S| b B\ ; : :
L LLvb,t,| L _BDA0 5192020, 55020 20 | 21,2210
12 12 "\ 2 12 12 2

h, =h—2t, =1380~2.20 = 1340mm; h, = h—t, =1380—20 =1360mm;b, = b=520mm

Vmax 'Sx 44010395 99106
—>T = =

= = =27,7N/ mm’
.1, 1,22.10".13

6. Xac dinh @9 vong ciia dAm thép I t6 hop han sau.

Cau 16.26:

Xéc dinh d¢ vong 16n nhét cta dAm thép I td hop han sau, biét: DAm c6 so dd cong xon, chiu
tai trong phan bd déu q° = 60 kN/m (bao gdm cé trong luwgng ban than). Nhip dam L = 4.5 m.
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

Mo dun dan hoi cia thép E = 210000 N/mm?. Tiét dién ddm h = 1380 mm; b = 440 mm; ty, =

10 mm; tr= 16 mm.

y! -

| q
X—-i——-x P @]:ED
to 4 | S
=
L "b ]

Yéu ciu xac dinh va dién phwong 4n tra 16 vao phiéu tra 10i tric nghiém:

a. Iy (ecm*) '~ 859046 ~' * 0.75 °
b.A(mm) ~1.70~" 075

Bii gii:
b, -t 440-10

S w3 3

S b T | 400380 1348
a. Taco: * 12 12 12 12

=8,59.10° mm* =8,59.10° = 859000cm*

Trong do: h,=h —2tf =1380—2.16 =1348mm; bf =b =440mm
b. Xac dinh d6 vong cta dam:

c 14 4
A:l.q L _I 60.4500 =1, 7mm
8 EJ_ 8 210000.8,59.10

DANG BAI 5. COT THEP
1. Chon s hiéu thép I
Cau21.6:

Chon s6 hiéu thép phu hop dé 1am tiét dién cot dic chiu nén dung tam theo diéu kién on
dinh, véi cac sd liéu sau: Luc nén tinh toan N = 690 kN (bao gdm ca trong luong ban than).
So dd cot theo phuong vudng goc véi truc x 1a 2 dau khop; theo phuong vudng goc vai truc
y 14 2 dau ngam. Chiéu cao cot L =3 m. Thép cot c6 £=210 N/mm= Hé s6 diéu kién 1am

viée ctia két cAu y. = 0.9. (Goi y: chon Ag trong khoang 50 - 60).

X )
gLy
iy U2

. t J,t

SR

i
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE

Yéu ciu xac dinh va dién phwong 4n tra 10i vao phiéu tra 16i tric nghiém:
a.lx ~265~" 02

b.Ay '~53.6~" 02

C. Omin ~0.85~""_ 0.2 _

d. Chon thép hinh '~270~"" 0.9 _

Bi gidi:
< Gia thiét do manh: A, =50; két hop f = 210N/ mm’
Tra bang (trong dé thi) ta co: @ = 0,865 (¥ ¢)

N 690.10°
—> A4, =
g ¢min f}/c O: 8652100,9

\%

= 4220mm*

— Chon thép hinh 127a ¢6 4 = 4320mm’> > A4, = 4220mm* (tra bang dé bai cho) (¥ d)
Tu bang tra: 1, =5500cm’;i, =2,8cm
s Taco:

[ =pul=13=3m(so d6 cot theo phuwong vudng goc vai truc x 1a 2 dau khép: u=1)

[,=pL=0,53=15m(so d6 cot theo phuong vudng goc vai truc y 1a 2 ddu ngam:

1=0,5)
4
i —\/7 4/5500 10 =112,83mm
L =h 310 oess wa
i 112,83 y
L, 1,5.10°
—> A === =535 y b
71 T 2810 ‘N

2. Xac dinh lwe nén 16n nhit c6 thé chiu dwoe tir diéu Kién 6n dinh tong thé cia cdt thép I

Cau2l.a6:

Xac dinh luc nén 16n nhét ¢ thé chiu duoc tir diéu kién 6n dinh tong thé cua cot thép I to
hop han chiu nén dung tam, biét: So dd cot theo phuong vudng goc véi truc x 1a mot dau
ngam, mot dau khép; theo phuong Vuéng gdc vai truc y 1a mot dau ngam, mot dau khap.
Chiéu cao ctia cot L = 4.6 m. Cot c6 t1et dién h =330 mm; b = 320 mm; tw =8 mm; tr=12
mm. Thép cot ¢6 £=230 N/mm> He¢ s6 diéu kién lam viéc cua két cau yc = 0.85.
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I Z 1 Z
N N
| y
o ey -—
- - al IX |
Prrrrr el P rr el h

Yéu cau x4c dinh va dién phwong an tra 161 vao phiéu tra 10i tric nghiém:
a.hx ~222~" 04

b. Ay ~40~"" 04 °

Qmin ~09~"" 02 °

d. Nmax (kKN) '~1776 ~"_ 0.5 _

e

Bai gidi:
Xéc dinh dic trung hinh hoc cia tiét dién:
b —t, 320-8
boK T | 03300 | 5 306
[ =L 2 2 S | =2,13.10 mm’*
12 12 12 12

Trong do: h, =h—2t, =330-2.12=306mm;b, = b =320mm

t. b 3 3 3
[ oa e B )12320° 3068

=6,55.10" mm*
12 12 12

A=2b,t, +ht, =2320.12+306.8 = 10128mm’
8
R e S s
A 10128
I 7
i :4/—y :1/m =80,41mm
i A 10128

I =L =0,70.4,6 = 3,22m (so d6 cot theo phuong vudng goc véi truc x 1 dau ngam 1
dau khop: #=0,7)
[,=pnL=0,70.4,6=3,22m (so dd cot theo phuwong vudng goc véi truc y 1a 1 ddu ngam

1 dau khop: ©=0,7)

3
a. D0 manh cot: 4, :li:w:22,2
Cd 145
l 3
b. D06 manh cot: 1 =l=w=40
T 80,41

y

st

c. Taco: A, =max(4;:4,)=40;kéthop f =230N /mm’
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Tra bang (trong dé thi) ta co: ®,., =0,897

d. Ap dung cong thic: o = LA <f7.
o

min*

S N<fy.0, .4=230.0,850,897.10128 = 177608 1N =1776,1kN

DANG BAI 6. GIAN THEP
1. Xac dinh lyc nén 16n nhét ¢6 thé chiu ciia mét thanh gian tiét dién ghép tir hai thép géc.

Cau 23.6:

Xac dinh luc nén 16n nhét ¢o thé chiu duoc cia mot thanh gian tiét dién ghép tir hai thép goc
s6 hiéu L 80x60x7, ghép canh 16n. Thong s ctia mot thép goc don 1a A, = 938 mm?; ¢x =
25.1 mm; ¢y = 15.2 mm; ixo = 25.1 mm; iyo = 17.4 mm. Bé day ban ma t = 8 mm. So d6
thanh gian theo phuong vudng goc véi truc x 1a hai dau khop; theo phuong vudng goc véi
truc y 1a hai d¢au khép. Chiéu dai thanh gian L = 1.5 m. Thép c¢6 cudng d6 f=210 N/mm?2.
Hé sb diéu kién 1am viéc cua két cau ve =0.95.

Yéu cau xac dinh va dién phwong an tra 101 vao phiéu tra 10i tric nghiém:
a.lx ~598~" 03 °

b. Ay '~579~"" 03 °

C. Omin ~0.82~"" 0.3 °

d. Nmax (kKN ) '~308 ~" " 0.6 °

Bai gidi:
Chiéu dai tinh toan:

I.=pL=1.15=15m(sodd cot theo phuong vudng goc véi truc x 1a 2 dau khép:

pu=1)
[,=pL=115=15m(so dd cot theo phuong vudng goc vai truc y 1a 2 ddu khép:
u=1)

- A=24,=2938= 1876mm’
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ON THI KET CAU THEP P1 - PHKTHN BLUE STRUCTURE
- iy= /;—0 — I, = ig.4, = 25,1938 = 590949 mm"*
4

1
iy = A—yo — 1, =iy.A, =17,4°.938 = 283988mm*
g
- 1, =21, =2.590949 =1181898mm"
6, 8\’ ]
I,=2|1,+|c, +22| 4, |=2|283988+|15,2+— | 938 |=1259544mm
2) 2

a. Taco:i = ,/I—" = IM =25,1mm
A 1876

(chii y: trong trudng hop dé thi cho 2 thép goc ¢6 tiét dién gidng nhau & 2 bén thi ta 1dy
luén i, =i ,, ma khong can tinh cc budc t6 vang bén trén nira.)

— Nhu bai nay chung ta c6 thé ap dung luén: i, =i, = 25,1mm

3
—)/Ix=l—x=1’5'10 =59,76
i 251
I
b. Tacod:i =, = /w=25,91mm
7 A 1876
l 3
BRI !
T 25,91

y

c. Tacod: A, =max(A;A,)=59,76;két hop f =210N / mm’

st

Tra bang (trong dé thi) ta c6: ¢, = 0,822

<f7.

d. Ap dung cong thic: o = e

—->N<fy.o,,A=210.0,95.0,822.1876 =307643N =307,6kN

Cau23.a6:

Kiém tra kha ning chiu lyc c6 thé chiu dugc ctia mot thanh gian ghép tir hai thép goc s6 hiéu
L 75x6. Cho luc kéo nén tac dung 1én gian thép N= 300kN. Thong s6 ctia mot thép goc don
1a Ag =873 mm?; ¢ = 20.5 mm; ip = 22.9 mm. Bé day ban ma t = 8 mm. So d6 thanh gian
theo phuong vudng goc véi truc x 13 hai ddu ngam; theo phuong vudng goc voi truc y 1a mot
dau ngam, mot dau khép. Chiéu dai thanh gian L =2 m. Thép c6 cuong d6 =245 N/mm?.
Hé s6 diéu kién 1am viéc cta két cau y. = 0.85.
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Yéu cau x4c dinh va dién phwong an tra 161 vao phiéu tra 10i tric nghiém:
a.hx ~43.7~"_ 03 °

b. Ay ~41.7~" 0.3 °

C. Pmin ~0.88~""_0.3 °

d. Khé nang chiu luc (Dat=1; Khong dat=-1) ~1~"" 0.6 °

Bai gidi:
Chiéu dai tinh toén:
[ =plL=0,52=1m(so d6 cot theo phuong vudng goc véi truc x 14 2 dau ngam:
#=0,5)
[,=pnL=0,72=1,4m(so dd cot theo phuwong vudng goc vai truc y 1a 1 ddu ngam 1 dau
khép: 14=0,7)

- A=24,=2.873=1746mm’
/1
- g =k = AA) — 1, =1, =i;.4, =22,9".873=457809,9mm"
g
- I, =2.1,=915619,8mm"

2 2
1, =2.{1y0+[c+’b—mj .Al=2.{457809,9+[20,5+§j .873}=1,96.106mm4
2) ¢ 2

a. Taco: i :\/E: ,/M =22,9mm
A 1746

(chii y: trong trudng hop dé thi cho 2 thép goc c6 tiét dién gidng nhau & 2 bén thi ta 1dy

luén i, =i, ma khong can tinh cic budc té vang bén trén nira.)

—> Nhu bai nay chung ta c6 thé ap dung luén: i, = i, =22,9mm

3
sa =k O 456
i 22,9
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I 6
b. Tac():iv=4/—y=4/1’96'10 =33,5mm
’ A 1746
[, 1,410°

g = LA 0e
" 33,5

y

c. Tacd: A, =max(A;A,)=43,67;kéthop f =245N/mm’

Tra bang (trong dé thi) ta c6: ¢ . =0,877

min

d. Ap dung cong thic: o = N <f7.
300.10°

——__<245.0,85 <>195 <208 —Kha ning chiu lyc dat (dién két qua Ia “17)
0,877.1746

CHUC CAC BAN ON TAP TOT!
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