‘ TAILIEU ONTAP DOy
KET CAU THEP 1

A - HINH THU'C THI VA CAU TRUC PL THI

e Hinh thire thi: Thi viét: Sinh vién didn két qua vao phiéu tra Idi.

e D& thigdm 2 phin:

- Phin tric nghiém: 20 ciu (4,0d).
- Phin ty ludn: 4 bai (6,0d).

e Thoi gian 1am bai: 90 phit.
B — CAC DANG BAI TAP KHI THI

1. Bai tip vé lién két han,

2. Bai tép vé lién két bu Iéng,

3.. Bai tip lién két bin ghép.

4. Bai tap v& dim thép,

5. Bai tap v8 it thép.

6. BAi tap vé gian,
C-HUONG DAN GIAI CAC DANG BAI TAP VA NHUNG LUU Y
1. LIEN KET HAN
1. Xac dinh tri s8 wng suét trong lién két han dbi diu.
CiuSal:
Xée dinh trj s6 cha \mg sult trong lién két han déi ddu 2 thép tAm nhw hinh v&, bidt: Lign két
chju téc dong ddng thdi ciia md men uén M = 33 kN.m va Iy cit V = 183 kN, Tiét dién cua
2 thép tdm 1a b x t= (380 x 10) mm.

( a
v vy
Yéu chu x4e dinh va dién phwong 4n trd i vio phibu tra 1i tric nghigm:

&, oy (N/mm?) '~ 153 ~*_ 0,6 °
b. 7, (N/mm?) *~ 50,8 ~' *_ 0,6 '
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c. o N/mm?) *~176~"_0,3 °

Loi gidi;
6
e Ung sult phép: o, = M _ 33.10 =152,78 N/mm?’

W, 216000

W

w o Me_t(b-2) 10.(380-2.10)’
Y6 6 6
v _V 183.10°

o Ungsulttiép: 7, =—="—=——"10 ___ 50 83 N/mm®
& P T, T ToGs0-2.10)

= 216000 mm?>

o Ung suft twong duong: ‘o, = \/cr,f, +3(r,) = \/(152,78)2 +3(50,83)" =176,33 N/mm”

2. Xac dinh chiéu dai tbi thidu cAn thit ciia dwomg han & lien két séng va & mép thép
gbe trong lidn két,

Chu 1.1:

Xée dinh chidu dai t6i thidu cin'thiét clia dudng han lién két & séng va & mép thép goc trong

lién két sau, biét: Lién két han 1 thép géc vio 1 ban thép. Ban thép c6 chidu day t = 14 mm.

Thép gée khdng déu canh ghép canh 16n sb hiéu 90x75x8. Lyrc kéo tinh todn N =370 kN,

Chiéu cao dudng han lién két & ca sbng vA mép cia thép gée 13 hy=7 mm. Vit liéu thép

CCT42 c6 £=245 N/mm?, f,= 420 N/mm? Han tay, ding que hén 6 fyyr= 200 N/mm?; Br=

0,7; Bs = 1. Hé s6 diéu kién 1am viéc cta lién két y, = 0,8,

:—'

TTITETeneee)
T

Yéu chu x4c dinh va didn phwong 4n tra 1&4 vao phiéu tra 16i tric nghiém:
a Ny (kN) '~222~" 0,5 °

b, Ny, (kN) *~ 148~ *_0,4

¢ Iy (mm)*~300~"_03 °

d. I (mm) ~200~"_0,3 °

Loi gidi
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e Lyec téc dung 1én dudng han sbng: N, = kN =0,6.370 =222 KN
* Luc tdc dung Ién dudng han mép: N, =(1-k).N =(1-0,6).370=148 KN

Trong dé: k — hé sé phan phéi noi lyrc khi lidn két thép g6 véi thép ban: (bdt buge plt(h
nhao)

- Péu canh: k=0,7.

- Khéng déu canh ghép canh nghn: k=0,75.

- Khéng déu canh ghép canh lén: k=0,6.
e Chiéu dai thyc té cia duémg han séng:

ﬂ/;v min'yc '
/Zw ( )

N
h (ﬂf )mln}"-'

Véiz (B1,).,, =mm( Sy Byi JrweB, ) = min (140;189) = 140N / ym?
J1s =0,457, =0,45.420=189N / mm*

St dung céng thirc:

Hay: 1,2

S By =200.0,7=140N/mm?; f,,.B, =189.1=189N / mm?
J,i cudng dd kéo dirt tiéu chudn cia thép co ban.

_222.10°
=Yl 2 N, =283,163mm
2, Iy (BS )t 7.140.0,8 ’

=1'=283,163+10= 293,163mm
Chon: I =300nm
e Chiéu dai thyc té ciia dudng han mép:

N
Sir dung cong thirc: S(BL ) oin e
hj‘zlw ( ) i

N, _ 148.10°
l > "
2 1 (BTy) e 7.140.0,8

=1 =188,78+10=198, 78mm

=188, 78mm

Chon: 1% =200mm

3. Xdc dinh e kéo 16n nhAt ma lién két han déi ddu hai thép tAm c6 thé chju dwgc
(lwe kéo N d3t 1éch tAm).
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Ciu 2. 1:

Xéc dinh Ire kéo 16n nhit ma lién két han déi dAu hai thép thm c6 thé chiu dugc, cho bidt:
Thép tam c6 tiét dién b x t= (500 x 13) mm. Lién két chju fire kéo N dat léch tAm véi do
léch tAm e = 110 mm. Pudng han ¢6 for = 190 N/mm?, Hé s6 didu kién 1am viée cta lién két
Yo =0,85.

N N
u i —’”

!
Yéu cu xAc dinh vA dién phwong 4n trd 1i vio phibu tra 1i tric nghiém:
a. A, (mmz) ~6162~""_03
b. W,, (mm®) '~ 486798 ~**_0,3
C. Nypay (KN) *~ 416 ~*_ 0,9 °
Loi gidi:
a. Chiéu dai tinh todn cta dudng han: /, = b~2¢ = 500~ 2.13 = 474mm

A, =td,=13.474 =6162mm

2 2
b. Momen khéng udn cia dudng han: W, = —'—{‘l = i‘;ﬁ— =486798mm’

c. Lyc kéo 16n nhédt ma lién két han déi ddu c6 thd chiu dugc:
N M N Ne
Z+\_N:sf‘"'y‘ S ZV—-FV SSate

W

= Ny =—lle_ 22008 415967,6M = 415,967k

1
4, W, 6162 486798

W

4. Xéc dinh lye kéo 16m nhit cita lién két han a6i adu (Fwong han déi ddu xien gbe o)
Ciu2al:

Xdc dinh lyc kéo 16n nhét ma lién két han déi ddu hai thép thm c6 thé chiu duoc, cho bidt:
Theép thm c6 tiét dién b x t = (460 x 8) mm, ding dudng han déi ddu xién géc o = 60 °, Vat
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liéu thép CCT34 c6 £=210 N/mm?2, Dudéng han ¢6 fw( =170 N/mm2 = 130 N/mm?, Hé

s8 diéu kién lam viéc cua lién ét Ys=10,9.

et

Yy
Yéu ciu xic dinh va didn phwong 4n tra 1oi vao phiéu trd i tric nghigm:
a. Khd néng chju kéo ctia dudng han Nyp. (kKN) '~ 728 ~* 04
b, Kha ning chju cét cia dudng han Ny, (KN) "~ 964~ ° 0,4 R
¢. Kha niing chiju lye ctia ban thép Ny, (kN) *~ 696 ~ *_ 0,4 B
d. Nyax (KN) "~ 696 ~'*_ 0,3 °
L gidi:
a. Kha niing chju kéo cia dudng han N™

e Chiu dai tinh todn: 1, =/~2/ (Do dudng han di nghiéng géc)

e Taco: sin(x=-11:>1= _b
i sina
=1, = _b -2t =( ,4600-2.8 =515,16mm
sina sin 60
e Tacé: o, =_M__-51£§wa[%
tl,
= N s~f~Y-’ Yeldy 170'0’.9'8'5015’16 = 728106,34N = 728,106kN
sina sin 60

b. Kha niing chiu cit cua dudng han NI

. N .cos
e Tacé: r, = ’Jcoasf\w Ve

w

= N < SVl - 130.0,9.8.5015,16
cosex cos 60

=964379,52N = 964,38kN
¢. Kha néing chju hyc cia bin thép N,,

\ o . Ny,
Str dung cong thire: o, == Sy,

=N, <A Sy, =460.8.210,0,9 = 695520 = 695, 52kN
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d. N,

s = min (N7 N5 N, ) = 695, 524V

5. Xéc dinh momen udn 16n nhat cia lién két han aéi ddu hai thép thm,

Ciu5.1: g

Xdc dinh m6 men uén 16n nhit ma lién két han déi diu hai thm thép c6 thé chju duoc, cho
biét: Thép tAm cb tidt dién b x t = (480 x 9) mm. Pudng han ¢6 f,, = 200 N/mm?, Heé sé didu
kién lam viéc cta lién kéty, = 0,7.

ot |
ty
Yéu clu xace dinh va didn phrong 4n tra 1o vao phiéu tra 1o tric nghiém;
a, |y (mm)'~462~"_0,5 ° ‘ ‘
b, Wy, (mm®) '~ 320166 ~' *_ 0,5
S My (KN.m) "~ 44,8 ~**_ 0,5 °
Loi giai:
a. Chiéu dai tinh toan cta dudng han: /, =b-2f = 480~ 2,9 = 462mm

2 2
b. Tinh: W, = ’—é"“— = 246£ = 320166mn’

¢. Su dung cdng thire: o, =—\§:{isf“,,.;'c

w

= My S W, /iy 7, =320166.200.0,7 = 44823240N imm = 44, 82kN.m
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II.  LIEN KET BAN GHEP .

1. X4e dinh chidu dai t6i thidu cAn thiét cia m8i ban ghép Ly,
Chu7. 1: ‘
Xéc dinh chiu dai t6i thidu can thiét cia m3i ban ghép (Lu, = ?) trong lién két han ndi hai
bén thép tiét dién b x t = (740 x 14) mm, st dung hai ban ghép tiét dién by, X tye = (720 x
12) mm, Céc dudng han gée canh ¢6 chidu cao hy=7 mm. Lién két chju e kéo doc tryc N
=400 kN. Vit li€u thép 6 f,= 340 N/mm? Han tay, ding que han ¢6 fi,r= 180 N/mm?; ;=
0,7; Bs = 1. H& s6 diéu kién lam viéc cia lién két y, = 0,85,

tog  lig

o

25mm | | ] 26mm vy

Yéu ciu xic dinh va dién phwong 4n trd 1o vao phiéu tra 1o trfie nghiém:
a. (B f)min = (N/mm?) *~126~"_0,5 °
b. lehon=(mm )~ 150~""_0,5
¢ lpg=(mm)'~350~"_0,5_"
Loi gidi:
a. Tinh: (81, ), =min(fy B3 fun,)
Jus =0,451, =0,45340 =153N / mm* ‘
Joy-B; =180.0,7=126N [ mm?; f,,,. B, =153.1=153N/ mm*
=(B1,),,, =min(126;,153) =126 N/ mni*

e .. N
b. Tir cong thirc: S S(BL) e

N 400.10°
I 2 =
=2l B BS) ¥ 1:126.0,85

=533,55mm

b /
 Chidu dai ctia mot duong han: /" =Z—4f- =223 133,390

Chiéu dai thye té ciia mot dudng han: l}"""‘ =17 +10=133,39+10 =143,39mm
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Chidu dai mot dudng han cn chon: I}’“’” =150mm (chon 12 bdi s cia 10).
c. Chidu dai ban ghép: L,, =2/7""+2.a=2.150+2.25=350mm
2. Xdc dinh chibu cao t6i thidu cAn thiét cita cdc duwdng han géc trong lisn két han

ndi hai ban thép bing bén ghép: Lam ngugc lai phin 1,
Ciu 8. 1:
Xac dinh chidu cao t6i thiéu cin thiét cia cde dudmg han géc trong lién két han ndi hai ban
thép tiét dién b x t = (540 x 12) mm, Hai ban ghép cé tiét dién byg X thg = (526 x 10) mm va
va chiéu dai Lpg = 520 mm. Lién két chiu lire kéo doc truc N = 1160 kN. Vit lidu thép cb f,
=420 N/mm?, Han tay, ding que han ¢6 f,y = 180 N/mm?; B;= 0,7; B, = 1. Hé s6 didu kién

1am viéc ctia lién két ve =0,95.

25mm | | | 25mm ty

Yéu cAu xdc dinh va didn phwong 4n tra loi vdo phidu trd 1di tric nghiéﬁl:
a (B f)uin N/mm?) *~ 126 ~**_ 0,5 ° ‘

b. I (mm) *~225~""_0,5

¢ hy(mm)'~11~"_ 0,5 °
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IIL

LIEN KET BU LONG

Bang tom tt Iy thuyét phdn lié

n két bu léng

Bu I6ng thé, thudng, tinh

Bu l6ng cwdng 3§ cao

a. Kha niing
chiu trrgt clia
bu 16ng:

[N]m!nb ;[N]hb

[N]mlnb =min ([N]w ;[N]vb)
[N]d, = d'(ztmin )fcb Vs
[N]v,, =S Ayyn,
7, =0,9 dbi v6i bu long the,
thwdng, :
¥, =1,0 d6i véi bu 16ng tinh.
(2-twn ) : tong chidu day nhé nhét
ola cée ban thép cing trugt vé

mét phia,
A: dién tich tiét dién than bu long

2
(phan khéng ren; 4= xd )

[N] - fhb~Abn'?’bn-/1~”f
. b :

Vb2
n,: s6 mjt phing ma sat cita lién
két,
Apy: dién tich tiét dién thuc cia
than bu [6ng,
fip: crdng d6 chiu kéo tinh todn cta
vét liéu bu 16ng cwdng dé cao.

4
b. X4c dinh sé s N » Z_l__
bu long ’ [~ ]m.-nb Ve ’ (N ]hb Ye

cdn ting s8 lugng bu 16ng 1én 10% so véi tinh todn.

Luu y: Trong céc lign két c6 ban ghép dat 1 phia, hojic lién két chdng khong déi xtng,

N N
Zsf-yc-?’bl Zsf-}»'c

A, =A~4, =A-mtd, Véi tai trong tinh:

- A,=4 néu 4,20,854
¢ Nypgy béin | 751 =11 A’é
- thép A: dién tich tiét dién nguyén (Jdy | 4. =1184, néu 4, <0,854

Pphdn nhé how). Véi tai trong dong: 4, =1,184,

m: s6 bu léng trén mdt hang.

t: bé day cAu kién dang xét.

dy,: dudng kinh 13 bu I6ng,

d, Nppax N =m'm(b;c)=min(N,fo;Nl’;’ax) N, =min(b;c)=min(N,ﬁLx;N:fu)
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Céu9. 1:
Xéc dinh s6 lugng bu 1éng téi thidu cAn thiét (1 bén) trong lién két néi hai ban thép tiét dién
b x t= (420 x 9) mm béing 1 ban ghép tiét di¢n by, X t,, = (380 x 12) mm. Lién két chju lyc
kéo ding tdm N = 450 kN. Sir dung bu 16ng tinh ¢6 £,, = 190 N/mm?; f, = 515 N/mm?.
Dudng kinh bu 16ng d = 22 mm. Hé s8 diéu kién lam viée ctia lién kéty, = 0,8,

N

+ 404+

84 bu 16ng chi mang iinh chal (Bgng tlag

ng[ FHEFF |

Yéu cu xdc dinh vi didn phiromg 4n trd 1di vio phidu tra 10 tefc nghigm:
a, [N]minb ( kN ) e 72,2 ~' \___ 0,5 _‘
bony (cai) =9~ 1
Lo gidi:
a, Tacé:
(Mo =min([N]w ;[N]v/,)
[N),, = (D tuin ) S, =22.9.515.1,0=101970N

V], ,ﬁbAy,,n_woi’-illm 72225,22N

=[N],,,, = min(101970;72225,22) = 72225, 22N = 72, 225kN
b. S6 lugng bu 16ng cin thiét:

s LIV 1,1450.10° —857
DT[N te 722252208

Chon n=9 (cai)
Do trong lién két ¢6 ban ghép ddt 1 phia & trén khéng ddi xitng, nén tdng sé hrang bu léng
1én 10% so véi tinh todn,
Céu9.a 1:
Xéc dinh lyc kéo lén nhét ¢ thé chiu dugc cia lién két bu 18ng ndi hai ban thép tiét dién b
X t = (480 x 8) mm bing 2 ban ghép tiét dién by, X ty, = (460 x 10) mm., Vat liéu thép
CCT42 c6 = 245 N/mm? Ding bu long thwdng c6 fy, = 160 N/mm?, f,, = 540 N/mm2
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Dudng kinh bu 16ng d = 24 mm. Pudng kinh 18 bu 16ng dig = 26 mm. S6 hrong bu léng &

mot phia cta lién két n = 12 c4i. Hé s6 didu kién 1am viée cta lién két v, = 0,85,

. FEHIFTE
I G o o X e o

FEEIEEE
thld 4

Yéu cAu x4c dinh va dién phwong 4n trd 16 vo phiéu tra Wi tric nghiém:
a. [Nlpiny (KN) ~ 93,31~ *_ 0,4 '
b, Nimax bu tong KN) '~ 951,78~ *_ 0,3 *
€. Nax bin thép (KN) *~ 689,06 ~"_ 0,4 _°
d. Ny (kKN) *~ 689,06 ~* *_ 0,4 *
a, Taco:
[V],0 =min ([N]cb ;[N]vb)
[N],, = (X tuin ) Sos 75 = 24.8.540.0,9 = 93312N

2
[N], = fun-dtm, =16o.-’5%‘3-.o,9.2 =130288,13N

=[N],,, =min(93312;130288,13) =93312N = 93,312kN

N
[N]mx'nb Ve
= NY, S[N] ,,, 7eni® =93312.0,85.12 =951782,4N =951,7824N

b. Sir dung cong thire: »* 2

c. Sir dung cOng thire: —215 SV

N

A, =A— Ay, = A—mt.d,, =480.8—4.8.26 =3008mm"

Yu=L1

= NY

max

<A [ 7,7y =3008.245.0,85.1,1 = 689057, 6N = 689,057TkN
d N

i hax

= min (b;¢) = min(NfL,; N&, ) = min (951,782;689,057) = 689,057kN
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Ciu9.b 1;

Xéc djnh lyc kéo 16n nhét c6 thé chiu dugc ciia lién két bu 16ng néi 2 ban thép ¢6 kich thude
tiét dien by x t; = (340 x ) mm va by x f = (330 x 12) mm. Vit lidu thép CCT42 ¢6 £= 245
N/mm? Bu Iéng cudng dd cao 6 dién tich tiét dién thyc cia thén bu 16ng Ay, = 192 mm?.
Thép bu long 6 fiy, = 560 N/mm?. Céc hé s6 p = 0,25; yp; = 0,8; yp2 = 1,2. Pudng kinh bu
long d = 18 mm. Pudng kinh 18 bu [6ng djg = 20 mm, 86 lugng bu l6ng diing trong lién két
n =12 c4i. Hé sb didu kién 1am viéc ca lién két Yo = 0,8.

N e N
e r——
e
NolL o ixd+] N
Bipas
+4+

Yéu cAu x4c dinh va didn phwong 4n trd 151 vao phidu tra 11 tric nghiém:
a. [N]yp (KN) '~ 17,92~ 0,4 °
b. Ninax b tong (KN) '~ 195,40 ~** 0,3
¢ Ninas ban thep (KN) '~ 481,06~ °_ 0,4
d. Nppge (KN) '~ 195,49 ~'* 0,4 °
Loi gidi:
Jov Ay Yor#h0,  560.192.0,8.0,25.1
Via - L,2
LI.N
[N],, 7.

[N], 7l 17920.0,8.12
1 %

a. Tacé: [N], = =17920N =17,92kN

b, Swr dung c¢bng thirc: n* >

=N < =156392N =156,392kN

c. Sir dung cbng thirc: {;is Iy

A4, = A=A, = A—mi.d, =340.8-4.8.20 = 2080mm*
0,854 = 0,85.340.8 = 2312mm?

Ta thdy: A, < 0,85A -

= A4, =1,184, =1,18.2080 = 2454, dnm’
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= Ny S 4,77, =2454,4.245.0,8 = 481062, 4N = 481, 0624

Ao Ny =min(b;e) = min (N, Mo, ) = min (156,392,481, 062) =156, 3927

Ciu9.d 1:

X4c dinh sé Iwgng bu 18ng t6i thiéu cln thiét trong lién két 2 thép gbc sd hl(;u L 120x10 véi
mdt ban thép tiét dién b x t= (330 x 12) mm, Lién két chju lyc kéo dQC true N = 440 kN,
Dién tich tiét dién cia mbt thép gée la A, = 1320 mm?, Vit liéu thép CCT42 cb £ = 245
N/mm2, Sir dung bu 16ng cudng d6 cao c6 dudng kinh bu 16ng d = 22 mm; dudmg kinh 18 bu
I6ng dj3 = 25 mm, Dién tich tiét dién thyc cua thén bu 16ng Ay, = 303 mm2 Thép Bu long c6
fi, = 760 N/mm?, Céic h¢ s6 = 0,4; v, = 0,8; y,, = 1,2. He s didu kién 1am viée cta lién
kéty,=0,8. " ‘

«N—E i S Y B L ;

56 bu 1ong chl mang tinh chst slgng tling

Yéu clu x4c dinh va dién plurong dn trd 1&i vae phiéu ted 1oi tric nghiém:
a. [Nl (kN) '~ 122,82 ~*_ 0,5 _
b.mp (chi) ~5~" 1 *

Loi gidi
Ay o |
8. Taco: [N], =Sttty - T0303080,42 5160 =122, 81600
V2 1,2
N 440.10°

b. Sir dung cong thire: n)® > =4,48

[M], 7. 122816.0,8

Chon n=5 cai.
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IV. DAM THLEP ‘
1. Xdc dinh trj s6 ciia Gmg sufit phap va tng suft tibp 16n nhét trong dim thép I:
Chu 15, 1: .
Xéc dinh trf sé cia ng sudt phép va tng sudt tiép 16n nhét trong ddm thép I dinh hinh cé so
dd 2 dhu ngam chiu ti trong phén bé déu p°= 1 1,5 kN/m. Nhip dAm L = 4,6 m. H¢ s6 vugt
tdi ¥, = L1; v, = 1,05, Tiét di¢n dim 120 c6 W, = 184 om® I, = 1840 cm®; S, =104 cm®; t, =
5,2 mm; h =200 mm. Trong hrgng trén 1 m dai ctia dim g°=0,21 kN/m,

y
q
C =
« Ty A
o R o L |
=

Yéu clu x4c dinh va didn phwong 4n trd 161 vao phifu tra 101 tric nghiém:
a, q (kN/m) '~ 12,9~"_0,5 °

b, Opey = (N/mm?) ~ 123 ~*_ 0,5

C Tmax = (N/mm?) *~32,2~ " 0,5 °

Cach gii;

a. Taco: g=py,+g°y, =11,5.1,140,21.1,05 = 12,87kN / m

b. Ung suét phép 16n nhét:

O = Mo, = 22’69i =123337,54kN / m* =123,338N / mim®
W, 184,10

X

g _12,874,6°
12 12

Cac trudng hop lién két khac, céc ban v& bidu dd momen dé xdc dinh M.
c. Ung suft tiép lon nhét:

Véi: M, = =22,694kN.m (2 ddu ngam)

I/")Bx SX
Toax = -
14,
Vo == ﬂ;ﬂ = 29,601KN (2 ddu ngém)

Céc trudng hop lién két khéc, cée ban v& bidu dd Iyc cét dé xdc dinh Vinaxe
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Vo Se _ 29,601.10°,104,10°
:>Tmax = - = 4
1.1 1840.10%5,2

Cin15b 1:
Xéc dinh tmg sudt phap 16n nhét trong dim thép I t8 hop han sau, biét: Didm c6 so db cong

=32,175N / mm?

x0n, chju tai trong phan bé déu q° = 80 kN/m (bao gdm ca trong lugng ban than), He sé
vuot tai y, = 1,1, Nhjp ddm L = 5 m. Tiét dién ddm h = 1420 mm; b = 550 mm; t,, = 14 mm;

tr=20 mm.

v
o =3
| q
X X 3
x J pomo
(w~:v- L———L-—l
{ .
s i |“:“
RANNE

Yéu chu x4c dinh va didn phuong An trd 1di vao phiéu trd 1vi tric nghiém:
a. q(kN/m) '~ 88~ 0,5 *

b, My (KN.m) *~ 1100~ *_ 0,5 °

C. Opax N/mm?) *~ 56,4 ~*_ 0,5 °

Loi gidi:

a. Tacé: g=p°y, =80.1,1=88(KN/m)

b. Tacd: M, = o= —5— =1100kNm (50 dé déu ngam — ddu ty do)

¢. Ung sut phap 16n nhét; O = MW’“’”‘

x

I
W o=

Tl

R | BY | 141380 [ 550.20° 1400}
Imw o LS gp g L L1220 +2] 21 4550,20.| —— | |=1,38468.10" pn*
T [12 ff[z 12 12 2 »38468.10
Trong d6:

hy =h=2t, =1420~2.20 = 1380mm b, = h—1, =1420~20 = 1400mmn;b = b, = 550mm

10
=W, = e L3BIOBIOT 0505550 gomms
“Shi2 T 142072
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M, 1100.10°

DO = e 56 AN
19502559,62

=Ty
Ciu 15.c 1; _
Xdc dinh ung sudt tiép 16n nhét trong ddm thép I td hop han sau, biét: DAm c6 so dd cdng
x6n, chiu tai trong phén bé ddu q° = 40 kKN/m (bao gdm ca trong lwong ban than). Hé sé

vugt téi yq = 1,1, Nhip ddm L = 3 m, Tiét dién dAm h = 940 mm; b = 330 mm; t, = 12 mm;

tr=18 mm,
v
— T ) —
f q

xJx o pIImo

tu L
i B
e =
v

Yéu clu xdc dinh va didn phwong 4n trd 11 vao phifu tra 131 tric nghiém:
a. q (kN/m) ~44~"_ 0,5 °

b. Vi (KN) *~ 132 ~**_ 0,5 °

€. Tnax (N/mm?) '~ 13,4 ~'*_ 0,5 R

Loi gidi:

a, Tacé: q =gy, =40.1,1=44(KXN / m)

b Tacd: Vi =qL=443=132kN (50 db 1 ddu ngam — ddu t do)

c. Ungsuét tiép i6n nhit: 7. = YouSe -
' L4,
AL nY s
L=lete o) 2lr o (Br) | 12908 330080 o (922Y; = 3263833504 nm*
12 12 2 12 12 2
Sx: momen tinh clia mt mra tiét dién ddm dbi véi truc trung hoa:
h? hy 904* 922

S,=8,+8, =1, ——-+b sy 12-— 33018—2.-~3964164mm3

132.10°.3964164
3263833504.12

I/H\a)LSI —

:Tmsx= I

Xy

=13,36/N/mm?

2. Xde dinh dd véng cia dim thép I:
Ciu 16.1:
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Xac dinh d vong ctia dAm thép I dinh hinh c6 so dd cOng x6n, chju tai trong phan bd déu p°
= 18 kKN/m. Nhip ddm L = 2,2 m. M dun dan hdi cia thép E = 210000 N/mm2. Tiét dién
ddm I18a c6 I, = 1430 cm®, Trong lwong trén 1 m dai ctia dim g° = 0,2 kN/m,

y
X X m:m
=) IR . B,
T, L
="
y
b

Yéu ciu xdc dinh va didn phirong 4n trd 1¥i vao phiéu tra 1di tric nghiém:

a.q" (kN/m)*~182~"_0,7 °

b, A= (mm)'~17,7~"_0,8 °

Lai gidi:

a, Tacé: ¢°=p°+g, =18+0,2=18,2(KN/m)

Ciu 16.a 1:

Xéc dinh d6 vong 16n nhét cia dAm thép I t8 hep han sau, biét: DAm cé so dd 2 diu ngam,
chiu tai trong phén b6 déu q° = 50 KN/m (bao gbm ¢4 trong lrgng ban than). Nhip dim L =
14 m; M8 dun dan hdi cia thép E = 210000 N/mm?, Tiét dién dim h = 960 mm; b = 340

mm; t, = 13 mm; t;= 20 mm.

Vi «‘
] q
x 0 ox o | OOTIOTTTIT
S !
tw b L :
!
yioo
[ b |

Yéu cAu xéic dinh vA dién phwrong An trd 161 vao phiéu tré 11 tric nghigm:
a. Iy (cm®) '~ 384827 ~* 0,75 °

b. A (mm) *~ 6,19~ *_0,75 °

Loi giai;
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b by —1,)/ 2R , 920°
1{{%}2[“ s 12)’ ) W]z(”ol'g“ ]_2(163’152920 J=384827zooomm*=384827,2cm‘

hy =h=21,=960-2.20=920mm
V Lt
(b, —rw)/2 =163,5mm;b = b, =340mm

3. Kiém tra kha ning chju uén va cit cita dAm thép I dinh hinh,

Céiu 15.a 1;

Kiém tra kha niing chju ubn va cft cia dim thép I dinh hinh ¢6 so d& don gidn chiu tai trong
phén bb ddu p° =15 IN/m, Nhip dim L =5 m. Hé s6 vuot tai y, = 1,1; y, = 1,05. Tiét di¢n
ddm 120a c6 W, = 203 em’; I = 2030 cm’; S, = 114 cm’; t,, = 5,2 mm; h = 200 mm, Trong
Iugng trén 1 m dai cta ddm e = 0,23 kN/m. Vit lidu thép CCT38 ¢6 £ = 230 N/mm? f, =

130 N/mm?2, H¢ s6 didu kién 1am viéc cita két cdu y, = 0,90,

y
— q
X x T
i I S L |
Q:“é
Y

Yéu chu xdc dinh vi dién phwrong 4an trd 161 vao phiéu tra 1&i tric nghiém:
a, q (kN/m) "~ 16,7~ "_0,5 _
b. Kha niing chju uén (Pat = 1; Khéng dat=-1)"~-1~"_0,5 °
¢. Khé néing chju cft (Dat = 1; Khéng dat =-1) '~ 1 ~**_ 0,5 °
Loi gii: -
a, Tac6: q=py, + 8.9, =15.1,1+0,23.1,05=16,742(KN / m)

b, Tinh: 0, =M = 5232 oo 14k /nit =257 72N
W,  203.10
2 2
Véis M, = % - 19—7;‘—25— = 52,32kN.m (Gifi tr] M thy thude vio sor dd lién két)

Tacé: f.y,=230.0,9=207N/mm>
Ta thiy: Oy =257,72> [y, =207 (N/ mm2) .

Viy kha niing chin uén khéng dat. (-1)
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V. S 41,855.10%114.10°

c. Tinhi ¢ =-wax 27" " 7" 45 20N/ mm’
R 2030.10"5,2
Véis V. = % - ‘-6-124-2—5 — 41,855KN (G trj Vinae thy thudc vio so dd lién két)

Ta co: f,.y, =130.0,9=11TN/mnt* .
So sénh: 7,,, =45,2< f,.5, =117(N /mm) .
VAy kb4 ning chiu cit dat. (1)
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V. COT THEP

L. Xdc dinh lyc nén 16n nhét ¢6 thé chju duge tir didu kign 8n dinh thng thé ciia cft
thép I t8 hep han chju nén ddng tim.

Ciu2lal:

Xéc dinh Iyrc nén 16n nhét c6 thé chju duge tir didu kién &n dinh téng thé cta cot thép I td

hop han chju nén ding tam, biét: So db ct theo phuong vuéng gée véi tryc x 1 2 diu

ngam; theo phuong vudng gée véi truc y 12 2 ddu khép. Chidu cao cita cdt L = 5,2 m. Cit c6

tiét dién h =290 mm; b =210 mm; t, = 8 mm; t;= 14'mm. Thép ct c6 £=210 N/mm?2, H¢

s6 didu kién 13m viéc cla két cdu ve = 0,85,

1
!

Yéu chu x4c dinh va dién phwrong 4n trd Wi vao phiéu tra 161 tric nghiém:
ad~20,8~" 04 "

by ~99,9~"_0,4

C Prin '~ 0,59~ 02

d. Npx ()KN) "~ 834~ "_0,5 °

Loi gidi:

Xéc dinh c4c dic trung hinh hoc cua tiét dién;

b, i b, ~t,)/2)1 3 !
]xz( il ]_2[« r=1)/2) 1‘"}:(210'290 )—-2(101'262 )=124064578,7mm4

12 12 12 12

! .b3 k] k) 3
pby et _, 14210 2628
12 12 12 12

A=2bt, +ht, =2210.14+262.8 = 7976mm’

i = f.li = /1-2—52“—52—8’-7- =124,719mm
A 7976
}1 f

fy = 4 = M :SZ, 064mm
A 7976

=21620178,67mm’

1,=2
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l.=pL=0,552=2,6m (So dd cft theo phuong vudng géc véi true x 13 2 ddu ngam:
#=0,5)

l,=itL=152=52m (So dd cot theo phuong vuéng géc véi tryc y 14 2 diu khép: u=1)

c. Tacd: A, =max(A;A,)=99,88
Két hop: £210 N/mm?
=5 gy, =0,5858
d. Xée dinhi Iy nén 16n nhét tir didu'kién én dinki tdng thé:

o=

<f.
= A

min
= N LS Yo Pria-A =210.0,85.0,5858.7976 = 834012, 83N = 834, 01 24N
2. Chon sé hién thép phit hep d8 1am tiét dién c6t dic chiu nén dling tAm theo didu
ki¢n én dinh: Ty nghién citu,

Ciu2l, 1;
Chon 56 higu thép phd hop dé 1am tiét dién cit dic chju nén dting tAm theo didu kién én
dinh, véi céc s8 liéu sau: Lyc nén tinh todn N = 180 kN (bao gdm ci trong lugng ban thin),
So d3 cft theo phirong vudng gée véi truc x 13 2 diu ngam; theo phrong vudng géc véi truc
y 12 1 du righm, mgt dAu khép, Chidu'cao cft L =4 m, Thép cdt ¢é £= 310 N/mm?. HE¢ s6

didu klén lam viéc cia két chu v = 0,85,

Z
N J N

A
|
'

-—

X

Y R

1
i
1
- -l I 0
x

t {
OYOX'{Lh‘q"

Yéu cdu xdc dinh va didn phwong 4n trd 1di vdo phiéu trd 16 tric nghiém;
Ay ~242~" 02 0
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b. 7\,,, ~ 135~ 0,2
C. Py "~ 0,38 ~ 0,2 a
d. Chon thép hinh *~20 ~* .09

i}
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VI. DAN THEP

Xdc dinh lyc nén 16n nhit c6 thé chiu duwge cila mét thanh gian tiét dién ghép tr hai
thép gbc:

Cidu23.1:

Xéc dinh lyc nén 16n nhét c6 thé chju duge ciia mét thanh gian tit dién ghép tir hai thép goc
) hiéu L 200x150x20, ghép canh 16n. Thong ) ctia mét thép goc don I3 A, = 6620 mm?; ¢,
= 64,1 mm; ¢, = 39,3 mm; ixo = 67,2'mm; iy = 43,5 mm, B& day ban m4 t = 20 mm. So db
thanh gian theo phuong vudng géc véi trye x 12 hai ddu khop; theo phwrong yudng gée véi
truc y 12 2 dAu ngam. Chidu dai thanh gian L = 2,5 m. Thép c6 cuc‘mg d6 f=245 N/mm?, Hé

s8 didv kién 1am viée ctia két chu Y. =0,9.

Yéu ciu xdc dinh va din phwong 4n tra 1oi vao phiéu trd 181 tric nghi¢m:
ah~37,2~" 03 "
boAy~19~"_0,3 "
C Py ~0,9~" 03
d. Nppax (KN) "~ 2637 ~**_ 0,6
Loi giai:
e Chidu dai tinh todn: 7, = nL=1.2,5=2,5m], = L =0,5.2,5=1,25m

e A=2.4, =2.6620=13240mm?

o i,= f-’jl = Ly =i 4, =67,2%.6620 = 29894860, 8/mmi* ;
£

7
o = /A— =5 Lo = i%. A, =43,5%.6620 = 12526695 mm*
8

o I =21, =2.29894860,8 = 59789721, 6mm" ;
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2
1, =2.[1),, +(cy +-ti’2"-’-) A J 2{:12526695+(39 34— 22()) 6620}=57233077,6mm4

. Taco: i, = \/Z - [ILS ¢,
4 13240

. Taco:

1 3
\/1 [ST33071,6 _ . o SR - AU
4\ 13240 i, 65,75

. Tacé:

Ay =max (454, )=37,20
Két hop: £=245 N/mm?
= P = 0,90336

. Xic dinh lyc nén 16n nhit;

o= sf’yc

min*

DN LSy P A= 245.0,9.0,90336.13240 = 2637287,251N = 2637,29kN
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BANG CHUYEN DPOI PON V]

1 em® 10" mm® Pon vj dai _]
“1cm” 10° mm’ Don vi dai

Tem' 10 m? Don vj dai

lem® 10° m? Don vj dai
1 KN/m I N/mm Don vj luc
1 KN/m?* 107 N/mm? Don vj g sut
1 N/mm?* -10° KN/m? Pon vj fing suét




