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11, Bwdmg han géc

* Mot s8 khai niém v& cudmg ) :
flus : cudng dd tinh toan chju ot trén bién néng chéy cba thép co b!m ‘
fws = 0.45fu (fu: cuémg 49 bén kéo dut tién chun cl)a thép co ban- P/h,xc 1.1

trang 285)
fur ' cuding 46 tinh tohn ciia dudng hAn gdc theo kim logi quen hén

(Txa bang 2.4 —trang 60) \
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*Céng thre kibm tra bén:

Tiét dign 1( vatligu que han) :. Thﬁz—];“‘sfﬁm
: 171 lod W .

Tiét dién 2 (thép co bin) —p—h—z—sfu %,
»

Trong dé: 1= -10(mm)



hy ¢ chidu cao dudng han gée
* Bai todin thiét ké dudng han gde
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Cau 1, (P& nam2019) Xde.dinh'kha hc.?}ig;éli;:ﬁ‘kéb doc iric [N] ciler cd kign ndi 3bam thép &4
Yiét dign 460x10 (mm) bng diecng han d6

i dawxién gbe ‘o =60° 50 véi tryc ad"u-:klé‘n; Bin fhé;? ‘
L mde CCT34, que han N46, hin hd quaing  dién bang tay , Kiém tra duimg han bing phirong
h]_:_ép théng thieong,, y, =1 }
Giat:
L
N i SN 460
b
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*Cong thirc kiém tra bén:

~Theo diéu kién bén ciia dudng han d6i diu xién goc:
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AW Lw® S
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~Theo didu kign bén cia thép co ban: N < Afy,
Thép bén CCT34 ¢6 £210 (N/mm?)

Phuong phap kiém tra thdng thudmg: >  fwi= 0,85£=0,85.210 = 178,5 N/mm?)
Cuémg df chiu ct tt ciia dudmg han: -> iy =0,58f<0,58.210=121,8 (N/mm?)
Chidu dai tinh todn clia dwomg han xién gbe:
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Theo diéu kién bén ciia thép co ban:
N5 A.f7,=210.1.460.10 = 966000(N) (2)
Kéthop (1) v (2) : => [N]=966000 (N)

Cau 2 "(Déndm 2018) X35 dinh ha neing chiu kéo doc triic N'cua l1en kéi noi 2 bén thép ¢4
fdch thiede nbus inkiaw b=500 mm, t=18 r. Diing 2 bin ghép, méi bén od kich thide: bg=50()
i , 1g=10 mm, Lién két sir dying 2 diomg hait.gd¢ ddd cd hf=12(mm), chidu it cieong han

042500, Thép CCT34, que fin N8, pheong phdp:hn tay: Hg s6 Iamyie ctia ko 7, =1}
Giai: . ‘ e ‘ »

< fvy, =121,8

|
N <« ~ W) N
- ]
N<———{ ‘ 1 ‘L_'(é:}——%N

-Kiém tra ban ghép: 3" A2 A 2,5, 201
Hay 210500218500 (tm) Sl

~ Ap dung cng thir kiém tra bdn ciia dudng hdntacé: . N <[N]= Sty Bt
= Theo didu ki¢n bdn ctia thépcoban: N<Asy, - .
Trong dé:

Sir dung phuong phép han tay: g, =1, £, =0,7. ’ )

thép CCT34: fu=340 (N/mm2) => f,,, =0,45fu= 0,45.340=153 N/mm2)

210 (N/mm2) - ’

que hitn N46 -> £,r= 200 (N/mm2)
= (A= Brfiy =0,7200=140 (N/mmi2)
Tl =20w-10) =2,(500~10) = 980(mm)




= N= Y05, (B f#)eun e =980.12,140,1 = 1646400(N)

m -
Theo didu ki¢n bén thép co bin: -
= ‘ N<A./7, =210,1.500.18 = 1890000(N) 2

T (1) vA (2), ta ¢6 [N]=1646400 (N)

B, Lign ké( Buldng
- L Buldng thuwdng
L. Chju cit ciia Buldng thudng

[N, = f7a .4 _
Trong d6: £y : cudng d§ tinh todn chiju cht cia vt liéu than bulong
(tra PL 1.10 — trang 304) .
A: dién tich tiét dién ngang than bulong (phin khéng ren),

Anf.':_z. » 12 durdmg kinh thin bulong , (c6 thé tra & bang 2.9 -trang

82)
ny: s6 lugng mt ot tinh todn cia than bulong
khi ¢é 2 chukién > n,=1
3chukign -> n,=2
2. Chju ép mit cita bulong thwong

N =4O Dt

’grong dé: (Z { )mjn : tbng chidu day nhd nhét ctia cde bin thép ciing trugt
vé 1 phia :

Sebt cudng db ép mit tinh todn cia bulong ( phy Iye L11)
3. Chiu kéo cita bulong thudng (dgc tryc thiin bulong)

[N]u, =4y, [ ¥,

Trongdé: A, : dién tich tiét dién ngang than bulong ¢6 k4 dén pidm vé
Y m
2.9 — trang 82) i y%u (bing

Ja:* outmg 49 ehiu kéo tnh tofin ot bulong ( phy e 110)
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= L » ' Sy lam vige chiju trugt ctia bulong thudng
[N]b =mi'n(N cb’,va ),:: . ‘ :

I1. Bulong curdng 49 cao

Lién két dugc coi 13 phé huy khi x4y ra sy dich chuyen otia thép co ban
y7,
[N]b A

Yoo~ 7
Trong d6 :

Y2

Jis: cudng d6 chiu kéo ‘tfnh‘toén otia vat liéu bulong
Jw=0,714 ( T 'traphuluOIIZ)

Ay« dlen tich tiét dign ngang thén bulong c6 ké dén gidm yéu ( béng
29- h‘ang 82

“Yw:hésb diéu kién 1am viéc ciia- hén két phy -
thue vio sb luomg bulong chju hye trong lién két
w=0,8, néu n, <5
: y =0,9,néu 5<n, <10,
w=0,8, néu n, 210

n,: sb lugng mit phing ma sét

Yigt hé sé d9 tin ofly (bang 2.10- trang 83)
# +hé 88 ma sat ( béng 2.10 — trang 83)

I, Tinh to4n lidn kétbulong ‘ |
1. Lién ket bulong chju Iye kéo doc truc

] .
e elie el f
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; ool o oo T

t
l | gh .
N €« = >N
Diéu kién bin ghép: SAL2A
* bal todin thiét k&
- - 88 Iugng bulong cin thiét ~ n> N
' [N]b Yo

Trong d6: [N]Jb=min( Nvb,Ncb) néu 1a bulong thé thudng, tinh
, {N]b=Ncpc néu 1a bulong cudng d cao
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Kbi lién k&t 12 lién két ghép chdng ( lien két trye tiép) thi s luqng bulong phai
ting thém 10% : .

" bt bulong: xem trang 87 ,
- b V(fﬂ. lién két gifn tiép str dung ban ghép thi s8 lugng bulong “n” t(nh cho 1/2

lisn két
* Bai todn kiém tra bén:

Cong thire kiém tra bén: yn—s [N], 7.

* Kidm tra gidm yéu thép co ban: KNE S S Vyts

. Trongd6: Anla dign tich tiét dién ngang cia thép co ban d4 triy di phén giam
yeu ‘ .
2. Lién két bulong chju kéo dgc theo trye thin bulong

N .
T’;{ch(x ¥: khi bulong chju ddhg thoi ci cit va kéo -> phai kiém tra riéng r& theo timg

nz

Iy M
3. Lién két bulong chju Momen vi lyc ciit

Vi
|
4+ ] Ny
AL S e b ol ol SR — == =
MC S X>M;TZ S 1§
Ny 4+ + ———d
' Y; Np1

* xéc dinh [N]b ; phy thuge vao bulong thudng hay bulong cudng df cao
a) khi lien két chi chju momen:
Céng thitc kiém tra bén;
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w_ Ml
Ny m.Zli’s[N]"'n

“Trong dé: “in” I 56 bulong trén 1 dity bulong ( & fink vEtrén cd m=4)- .
o "'b)k‘liichichiuv C L
Ny =< [N), e

Trong d6 “k” 13 s6 bulong trén 1 hang ctia 1 nira lién két hay m.k= s bulong
trén Y4 lién két

c. Khi lign két chju ca Mva v

>N, = /(Ng;)’ +{Ny )“ s[‘N],, Fe

* kidm tra gidm yéu:

I-1.)2

l .h~

\'%4
¥n = A Sy

Oy =,’(an)z +3(z,) <1151,
¥ chiy: -khikimtrabinghép Yw,ew R
-k thiét ké nén b6 tf tuéio s6 bulong theo phurong bé rong ke 23
- ky higu bulong : xem bang 2.12- trang 95
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-Xfc dinh s8 lugng bulong: #2~——

A » [ ]b Y ' '
- Thép CCT34 c6: £=210 (N/mm?) B
fu=340 (N/mm?)

Cong thie s6 lugng bulong: ZTN]N_;'(*)
b e

Trong dé  [N], émin(Nw,Ncb)
s[Nl, =d2 b fory
Véi d=16 mm

Dty = 6mm

Thép CCT34 => fcb=395 (N/mm?)

7, =0,9

=>[N], =16.6.395.0,9 =34125(N)

*[N), = fo2een, A

Véi fvb=190 (N/mm2)

7,=0,9

nv=]

A=200,96 mm*

=>[N], =190.0,9.1.200,96 = 34364, 16(N)

> [N], = minQN,,,N,,) =34125(N)

53000

Th * 6 n2
ay vado (*)tacé n W51

=] 55(bulong)—> chon n=2 (bulong)

Ki iam ybu: < £y,
Kidm tra giam yéu Ansf T

53000

80.6~16.,6
53000

§73-16.6

thép co bén:%s Lrute e $210,1,1.1 ¢ 138231(tm)

Thanh giing; %s Tt $210.11.1 ¢ 61,9 $231(nm)
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Cau 2. (Dd nam 2019):Thierké Ticn k2t ndi 2 bdn thép c6 kioh thube b=360 mm, 1=14 mm)
bxmq 2 biin ghép c6 kich thuede bgh=360 mm, 1gh=8 mm. Lién k3t chiu kéo dpa truc N—-85Q
. Limg bulong thuthig edp béin 5.6, d=20 mm. D;myzg Kok 46 d=23n0m. Bé thénmitg

CI38, Cachesédktamwéc =0kt ) A
Gidi: ; ,
: ¢ oo o
N « - & oo & w >N
¢ ol ¢
N «—g L 1T ﬁ]—_": —>N

- Kidm tra bén ghép : T4, > 4 & 2pby 20t
hay 2.8, 360 2360.14 (t/m)

- Xéc diph 56 luqng bulong: n_[ ] (*)
oA

Trong d6
“[N], = min(N,, N,)
[N, =d-Ztunfans
Véi d=20. mm
Fhn = 14mm _
Thép CCT38 => fob=465 (N/mn)
=09
=>{N], =20.14.465.0,9=117180(N)
*[N], = fszom, A
Vol fub=190 (N/mm? >
%=0,9
n=2
A=314 mm?,
=>(N], =190.0,9.2,314 =107388(N)
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(=] [N], =min(N,4,N,,) =107388(N) .

“ 850000 -
107388 {

B4 trf nhy hinh v& sau théa indin cde didu kién v& cu tao;

' Thay vio (*) ta cbn 12 50000 7’,51(15)416;:g) ==> chon n=8 (hulong)

v oo @
o olle ¢ N
N o olle o —
o oo ¢
_"0500 [%)
N <o ‘L n :_';4 }+—=>N

o N 850000 ‘ '
-Kiém tra gidm yéu: —< fyy7, & —— " <2401, 26,55 <264
B YU S e S e aid 20 bL 226,95 5264(m)

Chirong i{ DAt thép

1 Dim thép hinh
1. Chon kich thuée tiét dign
Cong thirc x4c dinh: W;' 2m

tlr W > tra 2 sb hiéu thép hinh trong phy lyc 1.6 *trang 292 tir @6 chon tidt dién c6
W, > W7

2. Kiém tra theo cwrdng a9
a) theo didu kign bén chju mémen

cong thie kidmtra: o= y
g Y Wxsfn

b) theo didu kién bdn chiju cit
V.S
i

r=—2i<f.,

1""

Trong dé: Vi Iyc cfit tai tidt dién kidm tra

Sx : momen tinh voi ph&n tiét dién nguy&n (4y trén tryc trung hoa (tra
phy tue L6)

w : chiu day bin bung dm thép

* Néu tiét dign bj giam yéu
. 14



VS Aw
f véu o=
T s vle CTAwA

©) klém tra bén bung ch;u {img suft cyé’ b6

i l 1
Trong dé: F 12 gié trj eva Iyc cye bd
Lz=b+2(t,+1)

t¢: chidu ddy cénh

r: ban kinh lugn cdnh( tra phy lpp 1.6) P

d) dAm chiju ddng thoi M,V,F

0= o ~oo, 437 <1, 15/;', :
3. Kidm tra 4§ vang

P[]

3
Db voi ddm don gian: Ao 5 a)
one T 384 HI

4. Kiém tra &n d!nh téng lhe (xem trang 122 s4ch glﬂo trlnh)

eSS

IL Thiét ké dAm 3 hop
1. Chon kich thuéec tiét dién

huy Sh2h
h; b,

Rlo

. Céng thuc kinh nghiém hmln =§§— % [—-] hmin =

2. Xéc djnh chidu day bin bung

7,23 Vou

2Ly
Véi > Im, sir dung cﬁng thuc kinh nghlém 1, = 7+

15

(mm)




3. Xdc djnh kich thuée tiét dién cdnh ddm

W
Cow,=Hop =¥l o
W, R

E 2
Véi ]‘_:.‘.).!_'.tl_-yb"(f.ﬁﬁ_
12 4

Lyachon h; h,; by , 1y ghn ding gia thiét I,=b,.t,.h—“‘2
C6dugoAr +gid thiét bf->tF
+gi4 thit bE->tf

2w
* W) N = -~350
Diéu kién cfu tgo { 28 ( m) , thong thudmg;: & =180~350(mm)

4. Kifm tra Ipi tift dign

Xéc djnh chinh x4c céc djc trung hinh hoe cita tiét dign

l ] f \ o | <

0.
tf ) \ T ‘

™
hy=h,H,
As=h, .t 42b.t,

]x-h_l_Z_xz.-yz (_L_t.r_-p-b, t. _.Q..)

W:.?_'L

* h
h
S, "‘w'%—'h%r"r o

4 "2
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h
S, =b,.t,,~%
4 b( t( ) ‘
a) Kiém tra theo didu kién bén ctia dm

™

*dmchiuM: ¢ u=-l\/\;;"—“sf.r‘

*dim chju V: =, ~-[m—'t_x.sf

§ S~

*dﬁm chiju (rng sut cuc b§: G“‘Et_ </ y, > I, =b+2t,

W' l

* ddm chju ddng thdi M,V,F: o, =Ja, 104} —0,04 4350 SLISSy,

Trong do: - u,=7VM-.~’-;;:s Sy sho=hw

" ~IV_tLSf" T 3 %T tjl, gf'7° :
b) Kiém tra 4§ véing
. néu h2hy: khong chin kiém tra dj ving
h<h,, + kiém tra 49 vong nhu dém hih
c) On djnh clia ddm

% 8n dinh tong thé: xem séch gnéo trlnh bai 3.5 trang 136
* 8n dinh cyc bé:

Bén cénh; &so.s.\/f
T, 5

Ban bung: -lss,s. %

Ll B

W

IBAI TAP. PHAN nAMI

Cau T, (Bé n&m 2019): X dinkh phdn Tue 167 nhdi "ctia ohi 118t sicdn diu i bidt chi'id sum? _
Mu ddm c4 ¢du tao va Kok thiséc nhuw hink ve, Vdrligu thip CCT34. g 56 d:éu g Joan vigd
’,ua v ligu v =0,9, vy %1, 08, Mo dun din hdi vua {he‘pE =2 1 10 (daN/cm )i :
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b,
—
~ s
..5. B { h A
8 — 1
A AA BB
N
N . ' '

h=600 mmi, tf=10mm, bf=200mm, €0=200mm, tw=8mm, bos=85mm, ts=10mm
Giai:
Kidm tra bén suom; %ﬂso,s\/—lfst ( théa min)
Céng thitc 4p dyung; o -

- Theo diéu kién bén: -;;s L.

- Theo didu kién én djnh: {75 1.

* Theo didu kién bén: Ai SLr. S FSA, Ly,
V6i 4, =2.b,.1, = 2.(by, =20), =2.(85~20).10 =1300(mnr’)
/£ =L 340 =323,8 (N/mm?)

> F<A,.f.7.=1300323,8.0,9 = 378846(N) (1)
* Theo didu kién 8n djnh: ‘o%s Sr- S Fspdfy,

Trong d6 A=AstA,,
Véi As=215.b05=2.10.85=1700 (mm?)
: Aw[=(201+t5).tw‘ (néu CoZC|)
Hofic Ayi=(cotert).ty, (néu co<cy)
2,1.10°
210
09 =200 (mm) =>¢p>e,
Aw=(2ertt).ty =(2.164,4+10).8=2710,4 (mm?)
A = AstAwl =170042710.4=4410,4 (mm?)

12 18 8 ubn dgo phy thue 2=, yei =\/:Z, 2 14 tryo dim
(A 18 dign tich (it didn tinh & trén)

¢ =0, 65.!,.\/’% =0,65.8, = 164,4(mm)

18



, _
Khi 6 ta c6 1z = _(Z’L;.t’l 204, 102.85+8) .“64” = 4713822, 13(um’)

12 12 . 12
’ ’47]3822 13
> =
i, 24104 =32, 69(mm)

h, 600-20 _ .\
£ el I s B2 -5 =0,97l
i, 26 v

D FSpAfy,=0,971.4410,4210.0,9 =809392,2(N) (2)
Tir (1) va (2) ta c6: Fmax=min( Py, Fe0)=378846 (N)
(chut y: md rng dbi véi bii todn kiém tea thi kiém tra 2 diéu kign bdn va én dinh)

F«iu 2. (Dé néim 2020): Dém 'fiét dlgn chi¥1 2 bung, 361 ximg, 16 hop han cd Kich t)mw tiet dxér]
dn cdnh 400x12 (mn1), bén bung 400x6 (mm) Khogng cdch-tiebdn bung dén mép rigodi dcim
& 100mm, khodng odoh gliha 2 ban byng 14 188mm; .Déni dom gicin vgit phip 12m ;. Chiu tdi

Irong tinh todn phdn bé déu q=25 kN/m. Thép mdc CCT34, hé 56 Iom weo clig Ktedu v -ﬂ

glémb’m) ddm 4ai vi trf g6 twa va vi tri gtt}anhlp( sent. nhgt odc d:eu hén O dinh-cue bg dupd
am oao,

Gial
Y
r——-*l B
1 "
™ —
X L]
7!‘@ o
L @ L
M ; ’
. Oy = "‘stfya
Céng thitc kiém tra , ™
VoS,

Pt =7_JJ' < fw?',
Xéce dinh nfi Iye: ta c6 so dd tinh vA chic bidu dd ndi Iy nhy sau:.



=25 (kN/m)

T
b i

S
B T T T e .
ks T

Xée dinh mot s8 d§c trung hinh hoe:

h? b Af? by’
=9 M du g [ Dot g Bs ]
x=2. 12 [ 12 oy ]
16 3 ’
401(; . [400 12 H00l2(4002+12))=471,5.10°(mm‘)
I, 471,510
S W, u_ﬁ__—-—zﬁ_—2224060 ,4(mm’® )
2
h, h h, +t
Sy =2ty = bty L
274 2
=2.6 420 420+400 12, 400+]2_]228800(mm’)

Thép CCT34 c6 S =2100N/mm2)~> f.7, = 210N / mm*)
S, =058, =121,80N/mm2) - £,., =121,8(N / mm?)
Thay vdo (*) ta duge:
o =My, 450.10°
™TUW, 2224060,4
e o VauS, _ 150.10°1228800
L, 471,5.10%,12

Viy dim di kha néng chju lyc tai vj trf gox tua va glﬁa nh;p

=202,33< £y, =210( /)

=32,6<f,.7. =121,8(t/m)

*MGt sb Kkhdi niém co bin:
* d9 manh cla cot;
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a=k
: i

T

Theo true x: 4, =LI°L ‘

X

/
Theo tryc x: 4, =il’-

y

Trong d6: i —‘[— ( ix 12 b4n kinh quén tinh cta tidt dlen theo tric x)

\/_ (iy 12 bAn kinh quén tInh cuatlét dxén theo truc y) ,
A la dign tich ciia tidt dién cot
* Chidu dai tinh tofn I ¢

) 10: = I‘ﬂx
3 I =lu,
Cfich x4c dinh he 56 #: phy thuéc vio kléu lién hét 2 ddu oﬁa cOt ‘

Il chiéu“déi hinh hoc cda cdt

N
o o s ‘
p=2 p=0,7 1=0,5 v
* Dibu kign vé dj minh oiia odt: 4., =max(4,,4,5<[4]; 120

[A] 1y theo phy luc I.16 .
I C9t dfc chiu nén déng thm: ( tiét digh ot 1a thép hinh hofo tb hop han)

—
L. Cong thive kidm tra bén
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N
°='A';Sf'7t

Trong d6: N : lye doc tinh todn
An : dién tich tiét dién thy( d& tcir di phiin gidm yéu)
An= A-Agy ’
£+ cudng d0 tinh tofn cla vat liéu
%, +hé s8 lam viéc ctia két chu

2. Kiém tra dn djnh tdng thé

N
—3f¥.
Prta

Trong dé: A 12 dién tich tiét dién nguy8n chua triy di phén gidm yéu
@5, + hé s6 ubn doc nho nhét, x4c dinh theo A, - tra phy Ipc IL1
3.Kim tra du djnh cyc b)

* a8 véi tiét dién ot diic 1am tix tiét disn 13 thép hinh thi khong cin kiém tra én
dinh cyc bd

* @81 vai cot 1ibt dién t6 hop han
Pk én djnh bén byng: %- < [H , 4y theo bing 4.3

w w

Pk bn dinh bin chnh: %s[‘z_] , l&y theo bang 4.4

f r

4. Xéc djnh tiét dign cdt (h, b, tg t,,)

Dién tich tiét dién cn thit:  Act=—2"
V)u\]n ‘f‘ro

Trong d6: ¢: duge léy theo gia thibt trude ho¥e x4c dinh theo d6 manh gla thiét

¥ ! /
Tir 4, ->b"=ai?. ’h“z-&-—x;"—
Ll X

a ¢ 1y theo bing 4.5
t, =8-400mm),t, =6~16(mm)
hzb , théng thudmg Iy h=(1-1,15)b
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1. C§t rdng chju nén dlng (Am

1. CAu tgo: Gdm logi 2 nhénh, 3 nhAnh, 4 nhénh ( trong t4m bai thi 14 phan c6t réng 2
nhénh)

Y
.

2. Sir lam vige cita ot véi trye thye

7 fzj :
), = \/-—; = -EZ:L =1 nhdnh

3. Sy lam vie ciia cjt dbi vél tryc do
a, V&i cét ban gidng.

N - 1,0 v * m_te‘_dg: N
Xéttisb: n= i véi 4= - ( momen quén tinh g

cla tiét dxén ban gidng) .
Trong d6 : Ixo 1& momen quén tinth cia tiét dign nhénh véi tryc Xo di qua trong tam
nhénh : ' ‘ 5 ‘ ‘

a: khodng cdch trong tAm 2 ban gifing -
©: khoang cdch trong tim 2 nhanh cft
a.1) TH1:> R >%

* D6i v6i ¢4t 2 nhénh; ao;,/zuo,sz.x,' ()

trong d6 : 4: d ménh clia nhénh c6t véi truc %o, chidu dai tinh todn = a, =>

sl

In 0
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Ix
.+ 46 manh cla cft v6i tryc X, A =

i

* Dbi véi et bin giding 3 nhénh:
Ao = Ayl +0,82.47(1+3,)
* Dbi vi ¢t ban giling 4 nhénh:
Jo =\ £ 082 A1 m) + R+ m)
Trong d6 A, = max( 4,4,)
AsAy, 4+ 86 manh cla nhanh véi trye 1,2,3 véi ltt=a
nl, n2, n3 : thay 1An gt I, =1,,1,,1,

a.2) TH2 ns%

* v6i cot 2 uhénh h=fA AT

* voi cht 3 nhanh 4, =32 +1,3.47

* v6icht 4 nhénh 4, = 4, T+ AT+ 47

A, % 1 46 manh cita nhénh, x4c dinh v6i chidu dai tinh tofn [a];
"b. Véi ¢t rdng thanh gidng

¢6t2 nhénh: 4, = /wi‘iﬁ , 0 tra & bang 4.6- trang 201
dl .

ggl: tgng dién tich céc thanh bung xién trén cing mot tiét dién mit c&t ngang
n et

24



Ad1=2A1 Ad1=4A1

4. Tiuh tosn cft ring
a, Kiém tra bén

N
B § f,
Ly Sz

Véi o6t 2 nhdnh A, =24, : df trx di phin tiét dign bj gidm ybu
b. On dinh téng thé |

"N
~“—~Sf7c
Wmm :

Trong dé 91,,,,,, xéc djnh theo A,m =max(ﬂo,,% )
¢. On dijnh cyc bﬁ ,
Ktra cho ohfnh oft; d6i véi nhanh cdt 12 thép hinh thi khéng cin kidm tra

Pk dn dinh ban bung; ‘-'-:-‘Ls [lt‘i] ‘

Dk &n djnh ban cfnh: -?—s[—b-] ;

o Ll
d.Tinh toan thanh bung ‘
Thanh byng chju lyc cﬁt quy udc!

v, =7.15.(2330-§).§.10~?

Trong dé: N 14 lyc dqc tinh toén cla c¢t
pld hé 56 ubn doc theo phuong tryue ﬁo, xéic dmh theo ,?0
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~> Luye cit quy uéc tée dung 1én 1 mit réng ctia cft

V,=n,.V, , 461 v6i cft r8ng 2 hotic 4 nhénh c6: n=0,5
d.1)N6i lyc trong hé thanh byng
* Pbi véi ban gidng y dg
. b Ty ”
- d
M, = 'V—;£ » I =Z? ) 7!“7!‘
V6i “a” la khodng céch trong tim 2 ban

giing

* D8i v6i thanh gifing: kiém tra thanh giling xién
trong d6 n=1 :thanh bung tam gidc R
n=2 thanh byung

" pysing

hinh thol

d.2) Kiém tra khé ning chiu luc ctia hé thanh byng
* Bin gidng

M, :
—5 f.
W, S,
T..S
D60 ¢ 4,
1, < fox,
* Thanh gifing: Kiém tra thanh gifing nhwr c6t djic chju nén ding tam theo didu
kién bén va 8n dinh véi chidu dai tinh todn: \

BALTAP PHAN.COT

. Cai 1(Dé ndm 2020): Xcic dinh ¥ni iling clifu nén ding teini N & g1 dac 1iét dign Ghi 1 3
bung 16 hop han . kich thude (1ét dign ban cdnh 400512 (mmJ; Bdn'bung 400x5 (mm), Khodng
cdch tir ban bung dén mép ngodi cimg gl bdn cdnh by=100 (mm). Khodng céch giita 2 benj
byng bt=19((mm). Chiéu dai tinfitodn it ogf Ix=1 Im. ly=9m . Trucx song song véi birj
cdnh, truc y song song voi ban bung, Vit ligu thép mdd CCT34. HE 56 didu kign lom vide ciid
Kt cdu 1, =1 . M8 dun dim h8) cia thip B=3,1.10" (daNjer’). Xem nhie odc dibu Kigri on din}
ey bg duge ddm bag, o
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Glai:

1
l

X, @

3 3

>|=

' —5 j‘y: :
-Céng thirc kidm tra theo didu kign bén va didu kifan 8n djnh tdng thé: ta ¢6 ,

.'L S f"’c
min
N n = A=
hay { Nefy, A’ tnét dién cft kh&ng giém yéu=> An= A
=> '[N]Wu = LV A
* xéc dinh ¢,

h,’ b, tf? h,)
—_.V(__w.+ ..!_.pbt_ﬂr_
weadipein{ 8 )

3
005 (400.12 400412

\ ;
+4oo.12( 3 )J=460,83.10‘(mm’)

12 12

12
4°?2 2. (‘“’0 400.5° oo, 5( ’9‘;‘“5) J— 166,03.10%(mn*)

4 =20.0, 4215, =2.400,12+2.5.400 = 13600(mm?)

( [160,83.10° PR LLA (U
13600 - =2 |84, 08(”"") x vl,, 184 08 760

. [ ’166 03.10° ,1 b 91
i, T = 110,08(mm) 4 i ""”0 m =81,46

=> A=A =b1,46 g, =0,712

2
1=2—L-L+2[h e gy (EL;E-'L)]
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- Vay [N],,, = /7 Pnu-A=210.1.0,712.13600=2033472(N)

Cu' 2.(Dé nidim 201 7§ Xac dinih kivd g chft ivén diing tam cia L'(?‘t dicid Tigp han, g)a’n cdndl
Jam tir tidt di¢n thép hinh C20, Bin bung cd tiét dign hw=500 mm. tw=8 mm, Chiéu :a’a_g_ tnk
{odin cia c§t 16 lx=10mm ly=Sm, Méic thip CCT38. HE s lam vige cia kéteduy, =]

Giai:
’ %0 X )

Fj

0,7 2348 245 no7 L

N

. <f7,
-Cong thirc kiém tra theo didy kién bdn va én dinh léng (hé,":‘= A“N

Prta+A

<f7

Thép hinh.C20 c6 Ap=23,4cm’ Ixo =113 (cm®), Iyo=1520(cm®)
Z4=2,07 (cm)
o;hw+2‘ 2Z, = 469 (cm)
Thép CCT38 c6 £=2300 daN/cm?
Theo diéu kign bén va didu kién én dinh ta o6 :

N
S SS
A N2 fry.A SL g A o . £
" ha { S, , tidt dién cft khéng gidm Yéu => An=A
</ NSS700.A ,
PoinrA ‘

=> [N} =SVt

*xficdinh ¢, :
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2
_Ilwl“w+ 1.+, (E.)
Ix= 12 _2. x0 A,,. D)

1
=%§+2.(1 13+23,423.45’) =134294,8(cm')

hot?
=dxte o)
Iy= 12 r

3
=208 121520 = 3042, )em*)

A=2.A, +4,.h, =2.23,3440,8.50
=86,8(cm)

1, 10000
’.=J:§‘="%=I9,88(mm) l,=i—‘=m=50.3 o
Y T T !; 500 ™ Ao =4y =845 9, 20,665
= ek (T A mte =845 . : < 5
b \/3 {68 = 5o v, - o S

vy [N],, = 7o Pma A=2300.1.0,665.86,8=132760,6(daN)

PHAN 3: TRA LOLFULL CAU LY THUYET GIAI TRONG Bt CACNAM '
Clu 1: Trong chin cpt dge chiunén diing tdiu, val trd.ciia ddm dé swan hé(in 1d gl. Néu'
Khéng dimg ch tng cé duwge khéng? ) ) i :
Dim d8 va sutm ngiin phéin pho 41 trpng tirthin oft ra bin dé, ddng thi' 14 g6i d& cho b b
chiu ubn do phan Iye tir méng 18n va fam tiing 8 cimg cho ban 8 cling nhu todn chén cft,
Néu khong ding ching thi vin dugc nbung khi d6 bin dén phai b trl day Ién
Céiu 2: D binkt thang gbi khdp trén 2 dinh cft, o gidn Phin nhd, 08 dign thanh gian

dicge ghép tiv 2 thép gde. Hap chon cdch &hép hop Iy cho hinh dang fiés dign cita thanh x1én
ddu gian, phén tleh vi sao Igi chon nhu viy? ‘ : '

Vico thanh gidn 14 nhitng chu kign kéo'hggc nén diing thm nén hop Iy nhét 1 s\ 1dm viée theo
2 phurong trong va ngodj mijt phing gian bing hofic xdp x1 nhau A, ~ Ay. D& dugc nhu vay ta
18p tuln nhu sau; e
*Thanh xién ddu gian c6 h=/, 1=t

+Ta ghép 2 thép géc khdng ddu canh ¢ dang chir T va

ghép theo cpnh 16n nine hinh bén dudi
i, AT SR




Céu 6: Khi gidm géc nghieng gifta thank byng xién va nhdnh cpt frong cpt réng 2 nhdnh
dang thanh gidng ( cdc thong s8 con lai khdng thay dsi) th? ki ndng chju nén ding tdm
ciia cft s& thay d8i niue thé nao? Vi sao?

Khi gitm gée nghiéng gitta thanh bung xién va nhénh c6t trong cdt rBng 2 nhédnh dang thanh
gifing thl 4§ ménh twong duong max trong cft gidm theo => hé s6 ubn doc min ting => Kha
ning chju nén dung tAm clia cdt ting 1én

Céu 7: Kid kiém tra két cdy theo trang thil gidi han I, ding i trong tiéu ch udn hay (i
trong tinh todn, Vi sao?

Khi kidm tra két cfu theo trang théi gidi han IT, dung tai trong tiéu chudn

Tai trong tiéu chudn 13 tai trong & didu kign binh thudng, duge xéc dinh biing cch th nghiém
nhidu I4n d8 cho ra gia tr trung binh ctia t4i trong & didu kign blnh thudng, Khi tinh véi TTGH
2 ta chi tinh theo tai trong ndy vi TTGH2 1A trang théi gi6i han vé didu kién sir dung
(nitt,vong...) giéi han ndy néu trong nhét thoi ¢6 bj vurgt qué thi cfing khong gy nguy hidm qué
nhidu (kft céiu chua bj phd huy néu chua vugt TTGHL1). V1 véy dé tiét kiém ta tinh véi tai trong
tidu chudn, L

Céu 8: Dan hink thang gél khép trén 2 dinh cft dwge ghép tiv thép géc, thanh cdnh nén cita
dan 6 chidu did tinh todn trong mt phing dan 1a b, ngodi mgt phing dan 1a L, L=2l,. Hay
chon cdch ghép hop Iy cho t1ét dign thanh udy, Phén tlch tai sao lai chon nhie viy.

Céach ghép nhu sau,
X
| W1
il y
V1 céich ghép ndy iy~0.5i,
Ma =4t b, M=y
Mt khiic ta c6 /=21,

Suy ra l= %y Pay chinh 14 cach ghép hop 1y clia thanh nén '

Clu 9: Hay 5o sdnkh sy lam vige va cdch xde dinl kid néng chiu lyc gika bu long thucdng v

bu ldng cuedng df cao khi chiu lirc tdc dung vudng géc véi thanh bu long.

1. Bu 18ng thudng.
: 31



Ma A= by A= 1/ iysuy ra ta ghép nhu trudng hop trén tht A= Ay, DAy chinh 13 cdch ghép

hop 1y cta thaoh xién ddu gian :

Cou 3, V1 sao kil kiém tra cfu kign theo TTGH1 phil sk dung hé 5818 I/pp n,cho cic hogt

1417 C6 khi ndo hi 58 (3 hop 1dn hon 1 hay khong?

Khi ¢6 nhidu hoat t4i téc dung ddng thdi phai tinh todn véi t& hop bét loi nhAt oiia chic hoat t4i.

Xdc subt dé xult hi¢n ddng tht nhidu hoat tai mang gl tr} 16n nhét dwgo xét bing chch nhin

hogt t&i véi hé s6 8 hop n,, : ; ;

Khéng c6 trixdmg hop ndo hg s6 t& hop n,>1. Vi khi tht oa hopt t4i xuft hién ddng thei thi hgsé
t8 hop cao nhéit chi bing 1. ' - ' TP S
Cilu 4: Din hinh thang gi khop trén 2 dink cpt, cd gian phiin nhd, Iiél‘dién thanh glan

diege ghép ti 2 thép gée. Hay chon cdch 8hép hop Iy cho hink dang tibt dign ciia thanh
byng, phan tich vl sao Igi chon nlur viy? o ) .

V1 céc thanh gidn 14 nhing cédk_ien kéo hqﬁc nén ding {Am nén hop lf nhét 13 syt 1am vige theo
2 phuong trong va ngodi miit phiing gian bing holic xép x1 shau A, ~ Ay, D dugo nhir viy ta:
18p lu4n nhy sau: S S : ‘ L
+Thanh xién déu gian cb 10,81, /,~1 . :

*Ta ghép 2 thép géc déu canh co dang cht T, dang ndy ,=0,75 i, (hlnh v& 5.2 trang 248)

y

e

MA A= b b, A= 1,/ iy suy ra ta ghép nhy truéne h trén thl A= :
hgp Iy ot thanh bmg’ £ hop trén thl A= \,. DAy chinh 14 cdch gh§p '

C(){( S: Khi ttuh laa';'r v khd ndng chiu lye ciiq cdn kign bﬁng thép, nhitng cdu kl?n haio
phéi xde diuls a3 mauhp Viét cie clng thirc kiém tra kha néng chiju lee ciia ch ting,

- Tinh todn kha nfing chiu Iyc ctia cfu kign bin i : L
! g thép, chu kign cft phai xfo dinh 46 inanh, -
- Cbing thire kidm tra kh niing ohju Iye cia ching chép lgl trong sch. ’; O mich,
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-~ Lye trugt < lyc ma sét : cdc ban thép chua bj trugt

- Lite trugt > lyc ma sét : chc ban thép trurot tuong dbi véi nhaun

- Lirc trugt truyén qua 1ién két = syr ép cfia thén buldng 1&n thanh 13 0 Thén buléng chiu chit,
ubn va kéo '

- Lye trirot ting => Lién két lam viéc trong gial doan déo

=>Ph4 hoai do cét ngang thén dink .

=>Phd hogi do lyc ép mit-trén thanh 1§

2. Bu I8ng cudng 46 cao: lyc ma sét gitta ¢4 ban thép hoan todn tiép nhén lye trrgt do ngoai
Iy gdy nén. Buléng chi chju kéo do sy xiét chit 8 cu tgo nén

3. Céch xdc dijnh khé niing chju lye cila buldng thi chép sdch cong thic

Cau 10. Khi tinh todn chu kign cd chit I 481 xirng, chju ubn trong gidi han dan hdi, cdn
kiém tra bén tai nhitng 48t dign ndo, & thé nao trén t1ét dign 8. Vidl cic cbng thite Kiém tra,

Chn kidm tra bén cho dim tai th¢ tryc trung hda cha tidt dién theo cong thirc 3.23/ T119
Ciy 11, Trinh bdy cde nguyén nhan médt 3n dink tdng hé ciia ddm chjn udn.

Khi t4i trong dat dén 1 gid n'éo'dé thi ngoai bién dang véng trong mat phing uén, con phat .
sinh bién dang ¢ ngodt m3t phing ubn. Hinh daug tiét dign ddm khéng thay ddi nhung cac tiét -
dién bj xoay tuong dbi véi nhau vi xoay géc 50 voi vj trf ban diu. DAm vira chju udn via chju
xoiin, tryc dAm bj vong trong mit phiing udn, odn ngang, vénh ra khoi miit phing ubn din t6i
syr mét én dinh tdng thé
Calu 12, C6 thé lyra chon chiéu day bin bung ciia ddm thép chit 118 hgp han chiu udn theo
nhitng dtéu kig¢n nao,

- Theo diu ki¢n ban bung du chju lye cét 16n nhét ( céng thic 3,31b/125)

- ‘Theo diéu kin tir c6ng thirc kinh nghiém ( cOng thirc 3.32)

- Theo didu kién v& 8n dinh ban méng, néu khong ding sudn dé gia cudng bén bung dim

(cOng thire 3.33) ]

Céng 13. Mt cliu kign bing thép cacbon thilp chiju udn bdi tai trong tinh, hay so sinh irng
sudi phdp diwge tinlt theo cong thive:

o=Mmax/ Wn va cdng thire o= Mimax/ Wi
Céng thirc o= Mnax/ Wn 14 cong thirc tinh momen khéng ubn cdn thiét cts tiét dién

Céng thitre 6= Mymux/ Wd 1A cong thitc tinh momen khéng uén c&n thiét cua tit dién c6 k& dén
sy Jam vige trong giai doan déo cia thép
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Trong d6 Wy= ¢ x Wy, Hé sb o, Ja k8 dbn sy phét teidn otia bién dang déo, cho phép ting khd
niing chju M cita dim,

Cfic didu kign d6 6 thé 4p dyng Wd vao tinh IA: tAi trong tinth, thép lam dim c6 gi6i han chay
£,< 53kN/em’, ddm c6 tiét dign khéng d83, didu ki¢n &n djnh téng thé dweo dém bio; img subt
tiép tai tit dign c6 ddng thir thc dung cia M va V do th hop i Iy bt l¢d nht,

Céu 14. Trinh biy hign tuwpng mét dn djnh Iléng thd cia dim thép chiu udn, Néu cdc tredng
hop khéng cln thidi phil kiédm tra didu kign &n ajuh téng thi nape -

Khi tai trgng dat dén 1 gi4 tr] ndo d6 thi ngodl bién'dang vng trong mt phiing ubn, con phat -
sinh bién dang & ngoAl méit phing uén. Hinh dang t1ét dign dim khong thay i nhing cfo tiét
dién bj xoay twong d8i v6i nhau va xoay géo s0 véi vj trf ban diu, Dim viva chiju uén vira chju
xolin, tryc ddm bj vong trong mit phing ubn, ofin ngang, vénh ra khdi mit phing vén diin téi
suméténdinhténgthé ’ v e e : N
= Trutmg hop khong cdn kiém tra dn dinh tdng thé: L S
€6 bin san b8 tng ot thép hote bin sin thép il cimg Tién két mét cdoh chic chén
v6i cénh nén ctia ddm: o C f o :
+ Khi ty s8 nhip tinh toén véi chidn xng ban oénh nén 1/ by thda mén bibu thie 3,460/ T .
138 L n ) :

= Thye té khong cin kidm tra ki uén quanh tryc yéu oda dAm chit 1, chit nhft; hotic khi

ubn ofc ddm ma tiét dlgn cta nd ¢4 d oing chéng xofn 1én (nhw ddm éng trdn, dAm
bng vusng...) ‘ : ’

33
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A. LIENKETHAN
Bai toan kiém tra

1. Kidm tra cfu ki¢n dugc noi tit 2 bin thép c6 el dién (300+10%a)x10 (mm) va
(260410%a)x 12 (mm) ghép chdng Rn nhau m¢t dogn 12 250mm, litn k&t bl 2 duimg han .
g6e canh ¢d hy = 10 mm va 1, = 250 mm. Cdc ban thép sit dung thép OCT38, quc hin N46,
hin tay, phuang phip kiém tra bing mét thutng. Cdu ki¢n chju kéo ding tam N =
600004+500%b daN. H¢ s diéu kign Iam vige cha cu kign y, =1 .

2. Kifm tra efu ki¢n duge ghép di ddu i 2 bin thép o6 tist dign (500+10‘a)x16 (mm),
moi néfi duge thyc hign bhng 2 bin ghép va 4 dudng han goc ddu (duding hin vudng goc vdi
trye cfu kign, méi.phh lién k€t c6 2 dutmg). Bin ghép cd 1i¢1 di¢n (500+i0*n)x9 cdc
dutmg hiin géc c6 hy = 9 mm vA L, = 500 mm. Cic bin thép siv dyng thép CCT34, quc hhin
N42, hin 1ay, phuong phdp kiém ta bing mit lhu'ong Cfiu ki¢n chiu kéo diing tam N =
60000+ 1000%b dal¥. H¢ so diéu ki¢n lam vu;c ctia cfu kitny, =1.

Bii todn xic djnh lién két

3. 'Iniet k¢ (Unh todn va vé) lien két han d01 ddu _gita hai ban thép 6 clng tict ditn
(360+10%1)x t4mm chiu ye ko doc e N= 850+20*b kN.

Biél: Thép CCT38, que hin N46, hnn tay, phuong phip kiém ra bling milt thutmg.
He sd diéu ki¢n lam vige cuu lien ket v, -l

4. Xbe dinh chidu dai duimg hin s()ng (L) va dm‘mg hzm mdp (lw) ciia lién k& ghép
chéng mot thép gée L180x12 Véi bin lhép diy t = 14 mm , chju luc kéo doc Inye 163 da ([N})
ciia thp géc. Thép gbe c6 dién Uch Gt dign A = 422 cm?, cumg do tfnh todn € = 2250
daN/cm?. Eaimg }mn géc cd chidu cao tiet dign cde dutmg hin 13 hy=14 mm, he=10 mm.
Thép CCT38, que han N486, han tay, phudng phdp ki€m tra bing mat thuimg, He s6 didu kien
lam vige y, = 0,75. Coi bxix’\'lhép dii kha ning chiu Iye vi o6 kich thude dii rgng di &6 be ut
lien k&1,

5. Thiet k& (tfnh todn vA v&) lien kel phing ndi 2 bin thép cd 1i€1 di¢n 400x10 chiu -

=5000+30%a daNm vh Q=6000+50*b dulN. Lién k6t ding ditmg hin gée ddu va 2 bin
ghép, mdi bin ghép tidL di¢n 12 400x6



Group 1 HO Trey Hoe TIp Dai Hoe XAy Dung
Biéi : Thép CCT38, que han N42, hin tay, phuvng phip kidm ira bing mit thudg.
H¢ s didu kién 1am viee ciia lign ket y,=1.
Bii todn xic dinh kha ning

6. Xéc dinh lyc doc (8i da (IN] = ?) ciia cfu kién duge n6i tir 2 bin lhép cd tet dién
(350+10%a)x 14 (mm) d41 ddi ddu, n6i bling 2 bin ghép cé 1iEL dién (310+10%2)x8 (mm) VA 4
dutmg hin géc canh cé by = 8 mm, mbi didmg hin ddi 3 1, = 320+10*b mm. Thép CCT38,
quec hin N46, hiin tay, phuiung phnp kufm ira bing mét lhlmng HQ 56 didu kign 1hm vige ciin
cukitny, =1 . : .
: B. LIEN KET eu LON‘G P .’
Bi todn xdc djnh lign ket - - "'-x

7. Thiét kd!'(lfnh todn va vii) lién két ndi chdng 2 bin lhcp tict dien (480+|0*b)x16 (mm)
chiu kéo dQC truc N = 123000+100%a daN, Mdn nel dung hu IOng thutmg c6 fo = 1600
~ daNfem?, I‘m = 3400 dalN/cm?. Céc bin lhcp dnng lhép CCT38 . He 56 didu ldcn 1am vitc cla
e kign y, =1, (Llén ket thugo !m,u khong d(ﬂ xlmg) . '

8. Xdc djnh s ligng bu IOng, bd i bu long va kié’m tra cdc ban thcp cla llén kc‘l ndl 2
bin hép uet di(:n (480+-20*a)x 14 (mm) chiu Xéo doc e N.= 75000+l00*b daN, MOI ndl
diing bur Jong thlmng va 2 bin ghép Caic ban thép dhng thép CCT38, He sd dléu kmn Ihm :
vite cla cAu kitn yc-l : ‘j; i - : RO
. ‘Bal toan kiém lra R 5’7

-9 Vc hlnh v kiém tra )len ket bu long lht«mg (.ua “chu ki¢n 4t 2 bin lhép et dl(}n ‘
6(0x14 (mm) ghép chdng len nhau m()l duan 200 mm, chju M= 7000!-50':1 daN.m vi V =
l4000|~100"b daN, Lien k& gém M bu IOng thuimg dunng kinh d =24 mm, 16 bu long d =
27 mm, xép thinh 2 cOt (vudng goc Vi Uy cfu kign) 7 hing (song song véi tryc ey ki¢n),
2 ‘et cidch nhay 80 mm, cde hang cich nhau 80 mm. Céc ‘bin ihép dimg thép CCT38,
long cip 49 bén 4. 8. - He¢ s6 dldu ki¢n Jam v»¢c cda lion ket bu lang y,=0,9 . H¢ s diéu kI¢n
lam vige cita cfu kign y, =1. (Xem nhy bin thép dé duge kiém ira ddm bio yeu edu chin ),

10. V& hinh v kifm | tra lign ke bu tong va thép ca hin cia litn kift n6i 2 bin thép dot
di¢n 500x 14 (mm) chiu kco doc truc N = 104000+ 100%a JsN, Md1 n6i ding 2 bin ghép Het
di¢n 500x8 (mm) v 30 bu long thuing dubng kinh bu long d = 20 mm, 13 bu long d, =23
mm, mdi bén litn ket c6 15 bu long xep thanh 3 cbt (vuong gde v tmc cfu ki¢n) 5 hing
(song sang vdi trye i ki¢n), cdc cit cdeh nhau 60 mm, cde hing céch nhau 100 mm. Oic
bdn thép dung thép OCI'38 bu 10ng cp d bén 4.8, h¢ 56 didu kisn tam vite clia Hen két by
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long v, = 0,9 . H¢ s didu kign thm vige cda ofu klen v =1 .

Rii todn x4c djinh kha nang

11. V& hinh vd xdc djnh khi ning chiu kéo dec tyce (IN]= ?) ctia cdu kién wr 2 Bdn thép
ligt ditn (450+10%a)x14 (mm) ghép chong Ien nhau mot dogn 340 mm, lien ket i 16 bu
long thuimg duimg kinh d = 24 mm, 18 bu Jong d = 27 mm, x&p thinh 4 hing 4 ¢t dim bio
yéu cdu cdu ta0. Cic bin thép dung thép CCT38, bu long cap do bén 4.8, h¢ 56 didu kitn 1am
vige cia lien ket bu long 7, = 0,9. H¢ 56 didu kign Jam vite cia cdu kign y, =1. (Lién k&t &
iy thuge loal khong dai xing). ‘ |

12. V& hinh va xdc djnh kha nang chiju lye doc trye (IN] = ?) clia cfu ki¢n tit 2 bin thép
1ict dign (S00+ 10*b)x 14 (mm) ghép d6i ddu bing 2 bin ndi it di¢n (5004 10%b)x8 (mm) v
18 bu long cuimg d9 cao duimg kinh d = 24 mm, mi bén 9 bu 1ong x6p thinh 3 hing 3 cot
(khodng cich cdc bu long duge bl uf dim bio yéu cfu cfu 130). L3 bu 16ng cé dudng kinh
d; =27 mm. M3t ma sdt ddnb sgch bing blin chil sit. Thép lam bu long citmy d0 cuo o6
cuimg do e i tidu chutn f,,.b =11000 daNfem?. Cdc ban thép c6 cuimg dO tinh todn [ =
2150duN/em?. Hg 56 didu kign 1am vige cia lien kel bi 10ng euting 4 cao 7, = 0,45, He s

didu ki¢n lim vide cia cu kién v, =1, -
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Bal lam

BAIL: N=60000+500%b {daN)

“K18m tra bBn cha bin ghép

~ban ghép tA cdu kién chju kéo ding tam

=> didu kién kidm tra -g—s I

& day chi cin kiém tra v61 bin ghép c6 didn tich bé hon
A, =35.1=35(cm*) o

A, =31.1,2=137,2(cm")

Ban thép CCT38 cb f=2300 daN/ cm?

=> 6‘;5500 =1728,6 <2300 ;

V3y bn thdp thda min diBu'kién bln

'\

*Ki8m tra bBn dwimg han {
-Kidm tra theo tigt dién 1{v4t lidu clia duding han) !

N N . : :
Ty = s 22 s . :
N n ¥ B

Tavohdntay ;= 07 . ‘ ; »

S, =21,=2250= 500(mm) 50(cm) by=10mm=tem’ .
60500 ST ' s )
o7 50—1728 6(daN/cm ) v 2 " S .'
Que hanN46 ¢ f,, —ZOOOdaN/cm R ‘ T
=>(thda min didu kién bln) IRONSTRIIE LR Ce

-Kiém tra theo Nt dign 2(vat ligu cua thép co bén tren bién ndng chéy)
N N

- 1=

= % ﬂ”/Z’ —2f ?’; {r.=1)
Tacéhantay. g, =1- ‘
60500
7= T150 =1210(daN /cm? )

V3t ligu thép CCT38 co f,, =0,45 ), =0,45.3800= l7lO(daN/cm )
=7y, < [ (thba min didu Kign bdn) .

Bal 2! N=60000+1000%b (daN)
*KIém tra bBn bdn ghép
4,24

4, =5509.2=99(cm?)



Group : HS Try Hye Tdp D30 Fye XAy Dyny

A=55.1,6=88{ cm’ ) -

Ay > d ‘
‘=>thda mian diBu kién bén ban ghép
*KI@m tra ben ti6t dién dupng han

-bidu kién kiem tra.

N
A, &, ZIH S D

Tacéhantay 7, =07 B, =l

VI =2/ =2500= IOOO(mm) = lOO(m(l ben )
“Que han N42 ¢é S =1R00daN / cem*
Ban thép sir dung CCT34 ¢8 f,, = 0,45, =0,45.3400 = %30((’/{1;\4’]!‘1/1’)
=y fog oo D =MIn(126051$30) < 1260(daN om®),

N 61000
AT < {4, =1260
. >‘I!:"§:" 0.9,100 )77 78 (/ /u win
Vay thda mén dibu kign be,”

BAI TOAN XAC DINH LIEN KET

Bal3:

Chidu dai tinh todn cda dwdng han'
N J\'

T, T = —

WSS Ef it

_N=870KN=87000 daN

:HAn 31 dBu nén Jr, =t=dmm =L dem
Thép CCT38 ¢d f=23 Mpa=2300daN/cm2 ,
[ =0.85./ =0.852300 = (955(duN {ent’ )
/7000 |

=> e 2 {9551

L4,
Hay [/, »3178

Chiéu dai thuc té cla duing han
I=1,+2.05=31,78+2.0.5=32.78(cm)

Chon chiéu dai du'cmg hén 2 33em
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W/L
e ]
0 _
N
410

@#ﬂ

{ B R
Bal4: : :
Tach INJ=4,.f ¢, = 42,2.2250.0,75 = ’712!2,5(daN)
Thép €CTa8 6’ Si =0,45 £ =0,45, 3800=17 lO(daN/cm’)
Que hin NA6 cd _ f, . =2000daN/ o’
hintay  8,=07 4, =1 k
(B =By Sog s BT s Yo -mln(ldm,1710)—1400 (daN/cm )
NO! lye duting hn sdng chiu - N, =0,6.N=42727,5(daN) :
NOi lyc duding hanmép chju N =(1-k)N=0,4.N=28485(daN)
{loaf thép géc han theo phitong canh dal nén k=0,6) -

' N 427275
il dal dwdng han sé) " = 9,0
Téng chléfx I dudng hin sBng A Zhjll(ﬂ‘fw)da"c 41400075 =129, 7(cm)
Téng chiBu dai dudyng han mép ZI'.' N _ 28485 '- 27,},13(&")

by (ﬂ./;s)mln e l 1400.0,75
Chigu dal th todn cla dubrng han séng 1, = D1 +2.0,5=30,07(cm)
=»chon [ =31¢m,

Chigu dai tinh todn clia duding han mép 1, = 21- +205= 28 13(cm)
" =>chon [, = 29¢em ‘

B4l 5:
Ki€m tra didu kign bén bAn 5hép

Ay =2.40.0,6 = 48(cm’)

A =40.1=40(cm*) :

Ay, > A=>thda min didu kidn ban cla bin ghép
*Ta c6 tinh theo t1Et dién 1 (vAt [1gu dudmg han) -

E __1\_!_ 3 _g' 7 - ’
fw—]‘[",v) +(4.,~) SSyve

11
Trongdd W, =p,h,. 2-6—
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_ Ay =By, D,
Hanbéngtay B, =07 £, =1 h,=6nm=06cm

M=5150 daN.m=515000 daN,cm
Q=6050 daN

Que han N42¢d f,, =1800daN /e’
2
515000 [ 6050
=> 1
0,7.0.6.-——-21“' 0,206

=>31, 2 64,18(cm)
* tinh theo tiét dién 2 (vit l§u thép co bin & bldn néng chéy)

1
Ty = (%) (AQ“) wa?’:

2
Trongdé W =44, ZI

. A, =f. h, ZI .
Han bangtay B, =01 =1 hy = 6rmm =0, 6em
. Vitliduthép CCT3B c6 f, =0,45, =0,45.3800 = 1710(daN /em?)

1

2
J <1800.1.

N2 ‘
5’50001, +(l 06:5‘%,] 17101 : . o
l.0,6. W A At ] i _,‘ !
=>31, 255 04(cm)
£é an tosn chon ZI 2 64,18(0»:)
Chen 2, =65cm

ChiBu dii thye !6 cba durng han’ I, = -z—;liJr 05.2= 62—5+1 =335
=> chon chidu dal thyc té clia dutrng han. |, = 34cm
BAI TOAN XAC DINH KHA NANG

pale

*Ki€m tra bén clia ban ghép

Ay =3,608.2=5,76(cnt)
A=414=56(cm?)

Tathdy A4,>4

=>ban ghép théa mén didu kién bén

N N ,
Ta ¢ Z—-ms(ﬂ-fw)mh‘n
=>NS. I)/.Zl“.-(ﬂ‘fw)m'rf



Sroyy : #o Tre er Tdp i Hoe Xdy Duny
=N B S e
Han bang tay Br=0,7 p =1
Que hin N46 £6 f, =2000daN/ om’*
Vitliéu thép CCT3B c6 f;, =0,45f, =0,45.3800 = 1710(daN / cm?)
{B.Sia =B oS3 BioSs Vi =Min(1400;1710)=1400 (daN / em?)
=>[N]=0,8.33.2.1400. 1—73920(daN) 739,2 kN

B/LIEN KET BU LONG -

*BAlI TOAN xAc DlNH LIEN KET
Bal7: Y
~-Chon bu 16ng c6 dufmg kinh d= ZOmm Zcm

-Kha niing chju ¢t clia 1 bu ldng g

[Ny JA. Sy 2y, Cn

A='ir-;‘d; =3,14(em’)
Bu léng thuding 7, =0,9,ghép chong #=1""
=[N,,]=3,14.1600.09.1 =4521,6(daN)

-Kha néng chju ép mat chalbuléng = ;

Ns1=d. (30 S34%,=2.1,6.3400.0,9= 9792(daN)
Sdhuiﬁngchntmét R :
"TTN | = Bt

b }/“ ’ . : : .“( ; ] :
Trong d6 [N, = min{{N,,], [ b]) —4521,6(daN) o
123500 : SR
=2731 “
4521,6.1 Bl -
Chon n=28

Do lién két ghép chbng nén khﬁng d6i xung 56 bu l6ng phéi t’éng len 10%
Véy chon'32 bu léng

=>n2

BA tri nhur hinh vé& {thda mn yéu ciu v& khodng cich)



Group : HE Try Hoe Tap Dai Hoe XAy Dungy

el we T e T oo I

sl Lo Lole Lo Jude T

in

Klem tra bén ban thép gidm yéu
.__..S A
y Ly

A = (b ~ i)

chon dy =22mm =2,2 cm Ja duding kinh 3ot 18 bu 18ng

m 1 53 ddy c6 4 dy bu long m=4'
=> A, =1,6.(49~4.2,2) = 64,32(cm”)
Ban thép CCT38 ¢4 f=2300 daN/ e’
NV _123500
EARTRY .
Thoa min digu kign bén thép gidm y&u
Balg
Chon chidu day clia bén ghépt=8mm=0,8 cm

=1920daN/ ém? < 2300daN fom?

Dign tich hal ban ghép ' A, =2.0,8.58 =92,8(cm’)

DIén tich tigt dién thép co' bin A=58.1,4=81,2(cn’)

Tacd A, >4

Thda mén digu klén bEn cia bin ghép
-Kha niing chju cit cla 1 bu long

[NWI=A. farsn,

Chon bu 16ng thudng 4.6 ¢b duding kinh d=20mm=2cm

1
A:-’-r-';-{—j-3,14(cm’)

Buléng thuding 7, =0,9 , do ghép bang hai bin thép =>n, =2

Vi bu l6ng thuding 4.6 €6 [, =1500(daN ent’)
=>[N,,]=3,14.1500.0,9.2-8478(daN)
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-Kha niéng chiu ép mat cba 1 buléng.
N,150.(3 1) i ofia ¥, =2.1,4,4650,0,9=11718(daN)

Trong dé tra bang tacé Sy =4650 daNfen® ( f ==3800(l‘a_:Nlcm1 thép CCT38)
=> [N]bmh = 8478(d0N)

SG lvgng bu long
, N 75100

n=[N]Am )’r 8478 l

Chon n=9 bu long
B4 tri bu 16ng nhir hinh (thda mén di2u kién va khoAng cdch cda cée bu lbng)

—— =8 86

reefe ey
R IR B
e bttt 8 s
i HE
' : B .
L Av' 0
T L -
Klémtrabén ban thépglamyéu Lo
=-—-s ) v l . “.‘. .
a 7) I, ?
A =t(b—md,)

chon d, =22mm=2,2 cm I dub'ng kinh dgt (8 bu léng
m |4 56 diy bu ldng " c6 diy m=3

=>4, =1,4(58-3.2,2) = 71,96(cnr")

Ban thép CCT38 ¢6 §=2300 daN/ em?

=> j’l —%1—9?= 1043,64daN/en* < 2300daN [ em®

Théa min digu kién ban thép gidm y8u
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*BAI TOAN KIEM TRA
" Hinhva
i
J ' g
OUE
Iyg

E

}
i 13
]

-+ ta gid thiét lye tic dyng lén bu Iéng duge tinh rléng cho tirng trudng hop chju
momen {M) va truding hop chiu lyc cit (v)

& day'khi ki&m tra ta chi cin kiém tra cho bu lang chju e ldn nhdt néu thda min *

ditu kién bén thi cdc bu 18ng con 13i sé thda man
Col lyc cit chia dBu cho cdc bu 1ang thi Iu‘c citmalbu Iong phai chju 13

Vv 14100
N,y === =1007,14(daN
W=y 13 (daN) ‘
Ngau liye Ion nhit tic dunglén1 bu 16ng do M gdyra
N, M _ . 125000.48

Ny =M = 4854,9(d
N TS 2(16’+3z‘+48) (o)

t=1

N, =N} + Ny =[1007,047 +.4854,97 = 4958.3(daN)
-Khd niing chiu cit clia 1 bu long |

[N,f.]=A- ./;a-)'y"v :

bu ldng thuding 4.8 ¢6 dudng kinh d=24mm=2,4cm -

2
A=£’$—-=4,52(cm’ )
Bulong thuding », =0,9 ', do ghép chdng =>n, =1
V6l bu tdng thuting 4.8 6 f,, = 1600(daN fem?)
=>[N,,]1=4,52,1600.0,9.1=6508,8(daN)

-Kh:‘s ning chiu ep mét clia 1 bulong

N,1=0. (370, S o7y =2/4.1,8.4650.0,9=14061,6(daN)
Trong détra béng tachd [, =4650daN/cm’ ( f, =3800daN /cm® thép CCT38)
=3[ Ny = 6508,8(daN)

1
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bigu kignkiémtra’ N, <{N)uu 7.
= 49583 <[N],....7. = 6508,8(daN)

Viy thda mén digu kién ben
BAl 10 o
S . —
{ ' : Wl : ) i 3
) 1 [) ) '
[] [} y o i ]
LEN B R N B |
400 g o
et 0
Selosar ol
N ) ] 1 ] =8 .
PR S Ao (oo ar TR NS s
| B e s S esr I A N
t4lit+ e
: sosolsols
Tacd A, =2.500,8=80(cn")
-A=50.1,4=70 (em?) ‘,
=4, >4 o '
vy banghépthoa mén digu klén hen et
Pldu kten ki€m tra
——S[NL.W,}"
[NLm = ([N, LN ])

Tacéd s o

-Kha néing chju cit clia 1 bu l6ng

[(NoI=A. £y,

bu laéng thudng 4.8 cé duding kinh d—20mm-2cm

n.d?
-——--3,14 om
—=3,14(ent’)

Vi bu long thirting 4.8 ', = 0,9 b f;, =1600(daN /en®)

fién két 2 bdn ghép , =2
=>[ N3] =3,14,1600.0,9.2 =9043,2(daV)



Group @ HS Tre Hoe Tap Bai Hoe X3y Duny

-Kha ndng chju ép mjt cbia 1 bu lang

[N, 120 (310 o Sia?5=2.1,4.4650.0,9=11718(daN)

Trong d6 trabingtaco  f,,=4650 daN/em’ ( f, = 3800daN/cm® thép CCT38)

=3[ Ny, = 9043,2(daN)
Dl‘éu kién kiém tra

N Manr.= '04500 =6966,67 < 9043,2(duN)

Vay thoa mén didu klén ben
Kiém tra b&n ban thép gidm yéu ‘

N
=<
y S

A, =t(b-md)
d, = 23pun=2,3cm i duding kinh dot 18 bu lang
m lasG ddy bu idng  ¢b diy m=5
=2 A, =1,4.(50-523) = 53,9(cni?)

Bn thép CCT38 c6 f=2300 dal/ em’
N 104500

=3 o e = | 938, 78dN f et® <23(}0di/ch '

A4 539
Thoa man didu kién ban thép gidm yéu ‘
*BAI TOAN XAC a;NH KHA NANG

Balay -

/I I
| IS
IR
[ I BRI B
240
> -
Tyt ] K
N
< < BEREE:
L e 2 E
[ I 9
[ B | o
ﬂ--ﬂ--(r-
sslzalzalzalss

Taco "%/‘ < [Nl!mh‘rc
=N <n[N],, 7.
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-Khd néing chiu cit clia 1. bu ldng
[NM ]=A. f;b.}’b‘h‘,
bu l6ng thudrng 4.8 ¢b duding kinh d=24mm=2,4cm

A=—’%‘-i =4,52{cm*)
Buldng thuting 7, =09 ,doghép chdng=>n, =1
V6l bu ldng thuting 4.8 ¢6 £, = 1600(daN /cim®)
=>[N,,]1=4,52.1600.0,9.1=6508,8{daN)
—Khé ning chiu ép mit ctia 1 bu long
[Na]=d. (1) Son#y=2,4.1,4.4650.0,9=14061,6{daN)
Trong 46 tra bing tacé - f;, =4650 daN/ e (fi= 3800daN/cm* .thép CCTSB)
=>[N),.p = 6508,8(daN)
T N<n[N sz, =>[N1=n. [N]m° Y. =16.65088.1= 104140 \B(daNy.
-ban thép gldm y&u phil thba mén digu kign ban '

pitu kign kiémtra o= TSf r,

4, =tB=md,) B
d, = 2Timi =2,Tem t duding kinh dit 13 bu lng
m 13 56 diy buléng -6 diy m=4
=>4, =1,4.(50-4.2,7) = 54.88(cm’) '
Ban thép CCT38 6 f=2300 daN/ cm

T o= Tsfy‘—stA fr,

(N]= 4,.f.7,=54,88.2300.1=126224(daN)
péan toén chqn [N}= 104140 8(daN)
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'Tacd A, =2.50.0,8=80(cm”)
ASS1.1,4=71,4(cn’)
=> A > A o -

Viy ban ghép thoa mén diRu kignben -+ . "

Kha ning chju trugt cia bu léng
: '
- [N], =P{J‘1‘}Vu'"/ "?ﬁh"‘m{"l'"}rbl"‘f

Y " ‘ Vi
S 20,7/, =0,7.11000 = 770K daN / em”)
Vot d=24mm trabdng ta c6 A, =3,52(cm’)
Phuang phdp lam sach m3t phang lién két bing ban chal sit khong c6 I6p son bio vé
=> =035
b0 dung sal giira durding kinh bu 1ong va 18 & = 27 —24 = Y mni) til trong tic ddng 12
tai tinh digu chinh bing momen

Tra bdng ,,=1,17

Mdi ghép bling hal bin ghép nén np=2
=>[N], = 7700.3,52(‘:—'?3}0,35.2 =13783,66(daN)

-ban thép giam y&u phai thda mén digu kién ban



Group : HS Try Hoe TAp Bal Hye Xdy Dipng
Dldu kign kifmtra o = %’-Sf,r,
A, =20(b-mdy)
dy = 2Tmm=2,7con 1 dubing kinh dot 18 bu tang

14 53 dy bu long - c6 diy =3’
=>4, =1,4(51~3.2,7) = 60,06(cm*)
B83n thép CCTI8 ¢d £22300 daN/ eni®
W o=t sy NS Aoy,
[NJ=4,./., =60,06.2300,1=138138(daN) -
Viy d& nn tohn chon [N]=13783,66(daN)






