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Chu 1:
1. Phén tich cAu tao hinh hee

Tam gide khdp duge tao thanh tir ce thanh: 1-2, 1-7, 2.7 duge goi 1a miéng clmg A,
Tir miéng cimg A phat tridn 14n lugt c4c b dbi: (2-3, 7-3); (3-6, 7-6); (3-5; 6-5); (3-4,
4-5) tao thanh miéng cimg B 14 toan bd phén két cAu dan bén trén miéng ciing trai dAt,

Miéng cimg B dugc ndi voi miéng cing tréi dét bing 3 thanh khéng song song, khéng R L

ddng quy dé tao thanh miéng cimg C,

. Do d6, h¢ da cho 12 bt bién hinh, dt lién két,

2. Tinh'phdn Iye = . :

* Thye hién cdc phuong trinh hinh chidu:
“ TX=0=>V,; =3P e L
ZMa=0=>Pa+2P.2a+aHy =>Hy=-5P
XY =0=>Hy=Hp=-5P ..
3. Tinh cfc lyc doc :

o Tinh'N): thyc hién mit cit 1-1, gitt lai phn hé bén tréi, - -

: Chiéu hé lyc theo phuong trye X:
2X=0=>(-5P+N,).cos45+3P.sin45°=0 .
=>Ny=2P (éo) e

vl A
- Tinh Ny; thye hi¢n mjt cft 2-2, gitt lai phin he bén tréi.
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YMo= 0 =>P.a - 3P.a+ Np.a =0
=>Ny=2P (kéo)

- - Tinh Ny: thyc hién mit et 3-3, gitt lai phin hé bén phai.

' N3_4 4 i
N EY ~Thye hlén phuorng trlnh hinh chxeu ctha tat ca 2
.cde lye lén phu’orng Y : o
' 'ZY“ =>Nj, cos45 =0
: —>N3— o

o chuz ‘ . & L v
‘ SéhéulémbélAl a= 40m,b 32m,q 30kN/m P-125kN M= 75kNm L
1 Phﬁn t(ch cﬁu tao h]nh hqc

o Phén két.chu bén tren IA mléng cung ABCD nél véu mxeng cung dat bﬁng 1 khé/p tm A
Lhva 1 hén ket thanh tai B thanh khéng di qua khdp nén tao thénh mot mleng cling lén o

E hon, gol 1 miéng cimg C

Do dé, h¢ di cho Ia bit bién hmh dﬁ hén két
2. V& cde bibu'dd - v

AT T LTl O
7 C “D

Tinh phﬁn Twe: Thye hxén céc phu'ong trinh hinh chxcu
CYY =0=> Vi = P+2qa—* 125+2, 30 4=365kN
YMa=0=>2qa’+2Pa+M-bHy ;

=>Hp = (2. 3044 |-2125 4+75)/32 635 93751(N
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ZY 0=>H,=2qa+P-Vg=2304+125- 6359375 =-270,9375 kN
V& cde bidu dd ndi luc
Thanh CD: ¢é mét déu tir do, ding phuong phép mit cit va giit lai phén ty do.
M, =Mp=-M=.75 kNm
Qa=Qa=0kN
Na=Np=0KN
Thanh AC: q = const
Ms=0,Mc=2aV, -2qa = 1960 kNm f=q. (2a)2/8 240 kNm, bleu dd mo
men u6n c6 dang dudng cong bac 2. . Lo
QA Vi=365KkN, Qo =V, - 292 =125 KN, bidu db e ct co dang bac nhat R
L =Nc=0KN,
e Thanh BC q=0
U Mp=0, M =-bH; = 2035 kNm, biéu 44 mé men uén co dang bac nhét.
Q=Qc== 635 9375 kN, biéu db Iy cit 1a hang sé
Np = Nc =125 KN,

7(2035 Fis ' !
o TN 1980 . é; ) C \635,91’5751
(ki %”) o om
: 6359375 ‘ ca NRSOE
piim ‘ﬂlll”l”
oy 2

. Ciu3
~1.-Phén tich chu tao hinh hoce -

~Mibng clmg DBEC nbi véi mléng climg dat bﬁng mét khérp tai B val thanh wicC
.- Thanh khéng di qua khép nén tao thanh mét ; mxeng cling 16n hon, goi 1d miéng clngL."
- Miéng cimg 1 duge néi véi midng ciing AD bing mt khép tai D va 1 thanh tai A,
thanh khéng di qua khép nén tao thanh mlcng cimg II, ‘
‘Do.dé, h di cho 1a bt bxen hinh, dd lién két, . S
2. V& bidu db m6 men ubn va bidu d{‘)iluc cht cta hé . ‘
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A , D g B E c
7 B 7
V.;X . VB VC
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“Tir viée phén tich cfu tao hinh hec, ta xéc dinh duge AD 14 hé phy, DBEC 12 h¢ chinh. .. .

*+'.Tinh toén timg hé don gian theo trinh ty he phy sang hé chinh, sau d6 ghép nél céc AR

El

bxeu b néi lye. o
) { q.. ] Thuc hu;n cdc phu’cmg tx]nh hinh
S : chleu
O 0 O 0 T R s SO 5
A TR CYX=0=>Hp= 0 ‘
’ b | IMy=0=>2¢a" -2avD~>vD— '
\'A ‘ A 120N ;
] 2a RS zY= ‘()‘——>VA>='2qa-YD‘= 120kN ‘
Vol A SX= 0=>Hy=0 e
: —I/——l o -lPJ o SMe=0=> Pb/2— gb¥8 S bVp/2- il
‘HD = B o \C (a+b/2)Vc—>Vc'—-542857 kN
B BRI YY=0=>Vp= P+VD+qb/2 Ve= |
oY %’c 298,42857 I '
: qy‘blz -IL b2 Ll “’ql

I Thanh AD q=const "’

MA Mp=0,f= . (2a)2/8 240 kNm bleu 66 md men uén 6 dang dubmg

"cong bc 2,

Qa=Va=120 kN ‘Qp=- VD = . 120 kN bléu dé Iuc cit cé dang bﬁc nhét

'Thanh DB q=const: "
Mp= o Mj =- bVp/2- qb2/8 =230,
'men udn cé dang dudng cong béc 2.°

nhit.
‘Thanh BE: ¢ =0

4 kNm, f= q(b/2)2/8 9,6 kiNm bibu ddmod '

Qo=-Vp=-120kN, QB—-VD qb/2=- 168kN bléu do h,rc cat cé dangbac




Mg = -230,4 kKNm; Mg =2.Vc= - 21,71428 kNm; bidu 43 m6 men uén ¢é dang
bic nthét,
Qa= Q=P =V =130,42857 kN; bidu dd luc cét 13 hing s6.
ThanhEC: q=0
Mg = - 21,71428 kNm; Mc = 0; bidu dd mé men udn c6 dang bac nhit.
Q&= Qc=— V¢ = 542857 kN; bidu dd lyc cht 1a hing sb.
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BAITAP KIEM TRA
( Thai gian: 70 phit)

Cfhu 1: Cho hé déan chju tai
trong nhu Hinh 1,
Yéu cu;
.1) Phén tich cu tao hinh hoe.
" 2) Xéc dinh céc thanh phén
;. “phan hyc géi tya, -
+"3) Xéc dinh Iy doc trong céc ‘
; “thanh dénh déu.

. Chu 2: Cho h§ khung chju .
..‘v‘téltrongnhuH‘nh2 ,
Yéu cAu: i
1) X4e dinh cho thanh phdn
* . phanlye gbi twa, EOERE
2) Ve biéu db mé men u(‘m, e
g‘l\xc cét, Iye dqc cha hé R

Cfu 3: Cho hé dAm chju'tai ™"
"5 trong nhu-Hink 3, Yéu cé‘\u
" 1) Phén tich cAutao hinh "
»-hoc cda hé. - ;
k 2)Vé bidu dd mb men uén e
"va bidu dd Iyc cht ctia hé.

 ‘Hmh3

.86 !iéu chung cho ba bai: © BT D ‘
: a(m) q (dN/m) - P (kN) il M (kNm)
4 i o 10 s 20 o 80 :




DAP AN
S6 liéu 1am bai A.1: a=4,0m; b= 3,2m; q =30 kN/m; P = 125 kN; M = 75 kNim
Chu 1:
1. Phén tich cAu tao hinh hoce

Tam gléc khép duge tao thanh tir céc thanh: 1-2, 2-10, 1-10 duge goi 1a mleng cung A.
Tir miéng cimg A phét trién 1dn fugt cde bo dbi: (2 9, 10-9); (2-8, 9-8); (2-3, 8- 3) (3-4,
8-4); (4-17, 8-7); (4-6, 7-6); (4-5, 6-5) tao thanh miéng cirng B 12 toan b phin két chu ‘
-+ ~din bén trén miéng cling dAt. Miéng oimg B dugc ndi véi miéng cimg dAt bing 3 thanh FEaE
- 'khéng song song, khong df‘)ng quy @ tao thanh miéng cimg C. : Lk
- Do.d6, hd di cho 12 bét bién hinh, du lién kct
2. Tinh phién lye

w ;
HA=-2P S ;
TR G,

VA=P '

Thyc hi¢n cdc phuong trinh hinh chiéu: -
X =0=>H;=-2P :
YMA=0 =>P, a+P 2a+P3a+DP. 4a+2P a-— 4a VB => VB~3P
XY= 0 =V, = )
3 Tinh cdc lu'c doc

: Tl'nh Ns.g: thye hién mit cﬁt vbng 1-1, xét cén bﬁng ctlla mat 5

#
o P
Nys :  Chiéu hé Iye 1én ph trye Y
. 5. ieu h¢ lyc 1én phuong tryc Y:
' i ‘ ‘ ZY—' ">P+N5.6'*_0‘ :
N ‘l L SNye-P ()

Tinh Na.s; Nousi No.s¢ thyc hign mijt et 2-2, gitt lai phin hé bén e



ZMK—‘ =>P.2a+2P.a- P, a+N23 a= 0
=>N, 3= —2P (nén)
>Y=0=>P—P~Nyzcos45=0
=>Npg= 0
- SMy=0=> P.a - (-2P).a — Npg.a =0
) =>N9.3= 3p (kéo)

:‘Cﬁu 2 :
1. Pl\ﬁn tfch cﬁu tao hinh hoc :

: '_" ‘\'Quan mg:m hé gom 3 mleng cu’ng CDAE EFBG va mlcng cung dét 3 rmeng cung nﬂy
O _“llen ket véi nhau bing 3 khérp tuong hd tai A, B, E khéng thﬁng hz‘mg

“ Do @6, hc; di cho 12 bét bién hinh, d hen ket B
22, VB céc bxeu dd

c o E

CTRT
oo Ve |
1 T 1

Tmh phﬁn hrc Thuc hxgzn céc phuomg trlnh hlnh chxeu
Tinh Va::
TMA=0 = M +3Pa ~qa2/2 2a VB
=SV = (80 +3. 20.4 =10, 16/2)/8 =30 kN
. T(nh VA : .
ZY 0—>VA P+qa VB 20+40 30 30kN
zM ErBG—O->M+2Pa aVa+aHn ‘
. =>Hp=~(80+2204~4, 30)/4 —30kN .
Tmh Ha:: o ;
' ZM CDAE'-0~>anSa aVA+aHA 0
Lo ~>HA——(40154 430)/4——30‘kN
V& che bidu b ndi lye ‘
"o Thanh CD: q =const



g “TImnhBF q=0

Mc = 0; Mp =~ qa’/2 =~80 kNm; £ = qa¥/8 = 20 kNm; biéu d& mé men uén c6

dang dudng cong bic 2.
" Qc=0; Qp=-qa=—80 kN; biéu dd lyc cit c6 dang bic nhét,
Ne=Np=0kN

Thanh FG: q=0
Mg =~ Pa =— 80 kNm, Mg = 0, biéu d8 m6 men uén c6 dang bic nhit,
Qr = Qg =—P =—20 kN, biéu d3 lyc cit 12 hing .

NF = N(} =0 kN,

Thanh AD; q=0 ' S
Ma =0, Mp =—aHj = 120 kNm, bibu d8 mb men uon o dang bac nhat
QA - Qp=- H, =30 kN, biéu db luc cat 1a héng 56,

ND__VA_""3OkN ‘

Mp=0,Mp= aHp=-120 kNm, b1éu d8 mé men uon co dang bac nhit,
Qs =Qp=Ha == 30 kN, bidu db Iy cit 12 hing s8.
. ‘N =Np=—Vp=-30kN,
Than DF:q=0
: *Mp = 40 kNm, Mp =—40 kNm ( cén bing nat D va nit F), bléu dd mé men ubn
¢6 dang bAc rihat,
" Qp=Qp=(~40-40)/8 ==10kN, bléu do hre chtla hang sb.
Nn Nr—-—HA 30 kN,

o Cau 3 : : s
1. Phin tich chu ty tg0 hinh hoc » f B ,
E Mleng cling ABC ndi Vé‘l miéng cling dit bang 3 thanh khong song song, khéng dong '

quy tao thinh miéng cling 1érn hon 1. Do 46, hg: da cho 13 bét blen hinh, di hen két,
.2, Vé bidu d6 mo men udn v bidu dé Iye cﬁt cia hé
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‘Thuc hxen cdc phuong trinh hinh chiéu:
S ZX O—>Rcsm45°~0"‘>Rc 0 : ‘
‘ ‘;{ Do dé biéu 38 md men uén duge xée dinh trude trén thanh BC 1‘61 dén thanh AB

- Biéwdd Iyc cat dugc suy ra tir biéu db mé men ubn,

" Thanh BC: q = const e Lo
MB—Q(23)2/2 320 JNm; Mc 0, f= q (2a)2/8 80 kNm, bxeu dé m6 men uén GARBUINS
c6 dang dudng cong béc 2, LRI

5 " Qa=2qa=80 kN, Qc =0 kN, bidu dd lyc cit cb dang bic nhit,

v :Thanh AB; doan thanh ¢é e tap trung, c6 tung dd treo f= Pab/L
. Ma=0,Mz=320 kNm ( cn bing nit B), f=P.a/2= 40 kNm,
_ - Qu=(-120-0)/4=-30 kN, Qu = (-320+120)/4 =~ 50 kN. - -
“ Y Tir bidu 48 lye cét, suy ra céc phan hre dwa vio bude nhay trén bléu dé luc cét
5VA~50kN'VB=l30mQ SRnE

[ N=50 W10 o P i
s , ) R



BAI TAP KIEM TRA
( Thoi gian: 70 phiit)

Ciu 1: Cho hé dan chju tai trong nhu
Hinh 1,
Yéu cu:
1) Phén tfch cdu tao hinh hoc.
2) X4c dinh chc thanh phdn phanlye
g6i tva,
.+ :+:3) Xéc dinh lye doc trong céc thanh
“+ " ddnh déu ’

_Chiu 2: Cho hé khung ch;u tél tlong .
"nbw Hinh 2, R - :
7 Yéu chu; : e . AR REZ
- -1) Xéc dinh cdc thanh phan phan Iye - S o l"‘—h 1%
gbi tya, : B e — .
. :2) V& bidu dd m6 men uén, lye cht, Y B 4
: ‘lucdoccﬁahcp : o ™ e
: o < e A |
S _\ii.ii Vel e
3 ) —
e : ““Hinh 2
s Cﬁu'S‘: Cho hé dim chiu tél S P o 9
' .trong nhu Hinh 3. Yéu cdw: - A ;l . . ,
. 1) Phan tich cdu tao hinhhoc Co C
edahe, %B '
2)Ve bleu dbd mé men uén va L 2 [ :
_bidu d lyc cit cia hé. : 4 q - i

Hinh 3

Sf) liéu cllung cho ba bai:

a (m) 9 (kN/m) P (kN) M (kNm)
R B B RS B




DAP AN
S8 1iéu chung cho ba bai:

a(m) . q (kN/m) P (kN) M (kNm)
4 10 20 80

Ciu 1:
1. Phin tich cAu tao hinh hoc

- Strdungtinh chét bj ddi, ching minh duge cée thanh 1-7, 1-6, 6-7, 1-2, 27, 2-3, 3-7 lién ‘
o két v6i nhau tao thanh mét miéng cing, goi 1a miéng cimg L. Tuong tr nhu vy, cdc ]
*thanh 3-4, 4-8, 3-8, 4-5, 8-5, 5-9, 8-9 lién két v¢i nhau tao thanh mot miéng ctmg, goila .
- miéng cting II, Quan niém d4t 13 miéng clmg 1. ‘ T
“% Ba miéng etng T, 11, TIT lién két véi nhau bing ba khép twong hé: (1,2), (1,3), (2,3) khéng

~""thing hang, Do d6, hé d cho 12 bt bién hinh, dit lign két. = ‘ » kS

2. Tinh phén lye B T :

" “Thue hién mit cé't A-A, xét chn bﬁng‘cﬁa phin hé »béri trén miéng cimg dét,
TMs=0=>2P.a+2P;2a +2P.3a+P4a~4a,Vy=0=> V., =4P
TY=0=>TP-Vo-Vyg=0=>Vy=3P.

L YX=0=>Ha~Hp=0=>Hy=Hg - . .
Thyre hién mit cit B-B, xét cén bang cua phin hé bén phai. " - . '
: ‘YM;=0=>2P.a+P2a—-4P2a+aHp=0=>Hp=4P;Hy=4P -
3. ‘Tinh ede Iyc doc o : ARV IENER R ‘

Tinh Ny thye hién mat cét 1-1, xét cAn biing ciia méit 9 .



T 2Y=0=>4P+N;=0
N, g| Hp =>N{ =—4P ( nén)
<———+—Z§—— . TX=0=>4P+N,=0
=>N, =~ 4P ( nén)
' %

Tlnh Ny thuc hién miit ¢t 2-2, glﬁ' lal phan he bén tréi,
: . YY=0=>3P~2P +N3cos45° =0 ..
=>Ny= —«lzp (nén) ‘

C6 thé tfnh N; bang céch tinh Nas e
o tuber ; :
Y M= 0 => 3Pa+aN23—
. =>Nay=—3P (nén)..
‘ “Sau d6, téch mét 2, t[nh duqc
=Ny =3P (nén)

ST | Inll N4. th\rc h1¢n mét cét 3-3 gm' lat phén h@ bén trél

TMi=0=>3P.a+aN; =0
- =>Ng=~3P (nén)

Cﬁu 2 ' -
1 Phﬁn tfch cﬁu tao lﬂnh hqc

- Quan niém h@ gdm 3 miéng citng: ACDE, CB va mlcng cung dét 3 mleng cung nAy hén i
k&t véi nhau bing 3 khép tudng hé tai A, B C khéng thang hang .
Do dé, hé di cho 12 bAt bién hinh, dd lién ket

2. Vé ede bxeu ad

. Tiuh phin mc- Thyc men mit cit 1- 1 gm 131 phAn né ACDE va mét cﬁt 2- 2 gm 1a1 phén
L h¢ CB, céc phan hé néy 12 d{)c lap.
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ZMBCB— 0=>ga%2 ~aVe= 0 => VC 20 N :
CYMACE= g => P, 2&+aVc~ch o->HC 60 kN

. Tinh Vs, Hy, Vg, Hy
CUTY®=0=> Vg + Ve—qa= 0 => Vp =20 kN

"_»*ZXC“-O—>H,3 ~He=0=>Hy=60 kN
YYAPE= 0 => Vi Vo= 0=>V, =20 kN
zxA°°E~o~>HA+P He= o—>HA 40N .

. Ve céic bléu b noi l\rc

Thanh CB: q= const : ‘ P iR
Mc=0 kNm; My = = 0 IiNm; f= qa2/8 20 kNm bleu dd m6 men uon cb dang :
 dudmg cong bic 2.

QC Vc=20kN; Qa = VB -20 kN bxeu do ll,rc cat cé dang bic nhét

: Nc =—Hp=60kN :

R Th(thD q=0" : o

" Mp=0, MD =-Pa== 80 kNm, bléu dd mé men uén cé dang béc nhét

Qg = QD =P =20 kN, biéu db lyc cat lé héng sé

: Ng=Np= 0 kN, S

Thanh EC: q=0

"Mg=~aVe=-80 kNm, Mc 0 kNm, bidu do m6 men uén cb dgng béc nhét.

Qe =Qc = V=20 kN, bidu dd lyc ct 1 hang s6.

. Ng= N ——Hc—-GOkN "

“ -TImnh_AE. q=0: R R ER ‘

"My =0 kNm, Mg == aHA =160 kNm, biéu d(’) mé men ubn cé dang bﬁc nhét

‘Qa=Qr=-H,==40 kN, bleu 4 lwe cat 14 hﬁng 8d.
Ny= NE———VA——ZOkN
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“ Chu3

1. Phin tich ciu tao hinh hoc '

o ;"“Mlcng cung AB ndi véu mleng cling dét bang m(it khé'p ta1 A va 1 thanh t{il B khéng d1

4 :qua khép tai A, tao thanh miéng cimg 16n hon, goi Ia mleng eimg 1. Mlcng cimg 1'néi vcnvg' o o

‘ mleng ctmg BC bing 1 khdp tai B va 1 thanh tai C kh()ng di qua khép tai B, tao thanh
" niéng cling 16n hon 11

* Do d6, hé di cho 12 bit bién mnh di Lién két,
2. VB bleu ad mé men v ubn \ bidu dd lyc cit clia hé

TN %»

o ~Tix viée phén t(ch chu taa hinh hgc ta xdc dmh duqc BClahé phu, AB 13 h¢ chinh Tigh - -
i todn timg hé don glén theo trinh tu tu hé phu sang hé chinh,’ sau dé ghép n61 céc biéu db
ndi hre, B
Péi véi hé phu BC va he chinh AB, ndi luc tal céc déu thanh xéc dmh duqc qua cén bang
nit fir d6 xde dinh duge bxeu d8 m6 men udn va bidu, do h,rc cit, ‘
Thanh BC: q = const '
Mg =0 kNm; Mc =0 kNm, f= < (2a)2/8 80 kNm, bleu dd mé men ubn cé dang
dudng cong bic 2,
. Qa=q.2a/2=40 kN, Qc=—-q. 2a/2 =~40 kN, bléu @ luc cht cé dang béc nhét.
. Thanh AB: doan thanh cé Iyc tp trung .-
"M =0, Mp=0XkNm, cb tung d treo f=P.a, a/L 40 kNm
Qu=40/4==10kN, Qu=-40/4===10kN, o :
Tl bleu db Iyc cit, suy ra cde phin Iy dya vao bude nhéy trén biéu 48 luc cit: -
Va=10 kN; VB =50 kN Vc = 40 kN, duge bxéu dlen nhu hinh bén duéi.

A






BAITAP KIEM TRA
( Thoi gian: 70 phit)

Ciu 1 Cho hé dém chiu tai trong nhu Hinh 1,

Yéu chu:

1) Phén tich c4u tao hinh hoc

2) Xdc dinh céc thanh phin phan lye gox tu'a

3) X4c dinh lyc doc trong cac thanh dénh déu.

_4) VE& dudng dnh hudng lyc dQc trong cdc thanh

.. dénh déu khied Iye P =1 thing dimg huéng xuéng
+di déng trén dwomg bién trén ciia dan, Sau do, tinh . -
. cde dai luqmg néy bing dubrng énh hudng, .

o Cﬁu 2: Cho hé khung ch;u tai trong nhu H‘nh 2. e m_ oo M
iYenchur e N
“1:21) Xée dinh céc thénhphén phém Iye gm tua SR E F.o.. 6l
2) V& bidu db m6 men uén, Iye cit, e doc cla ‘ ‘ R o

'he.

" Cu 3: Cho h¢ dim cmu tai trong nhu oo
Hinh 3. Yéu ciu: i

1) Phén ﬂch cAu tao hinh hoc cija hé. ? AY . 9p S L ‘
2)VE& biéu dd m6 men ubn va bxeu ds - [ a 7’% a 7%’/ ’ |2 |
R 1 1 % a A - .8 ‘

“ lue-cht cva hé, :
::3) Khi lyc P=1.¢cé phucmg thang d\mg, : Hinh3
chidu huéng xuéng di dong tr D dén :
+C, V& dudng énh hudng cia momen
“ubn, Iyc ct tai tlét dién 1 va tiét dign
iv.772, Sau d6, tinh cdc dai luqmg niy béng ‘
e ,dubng anh hudmg

"s6 ligu chung cho ba bai; _ e o ‘
ca(m) - q (kN/m) P (kN) ) M (kNm)
4 10 20 : 80




DPAP AN
S6 ligu chung cho ba bai:

a(m). q (kN/m) P (kN) M (kNm)
4 10 20 80

Ciu 1:
1. Phén tich chu tao hinh hoc ‘
-8tr dyng tinh chét b§ doi, chirg minh dugc céc thanh 1-7,.1-6, 6-7, 1-8, 7-8, 1-2, 7- 2,
" .. .2-3,3-8 lién két véi nhau tao thinh mt miéng citng, goi 12 miéng cimg L. Tum1g twnhu.
‘ '?"Q‘vﬁy, cAc thanh 4-5,9-5, 4-9, 5-10, 9-10 1ién két véi nhau tao thénh mét mleng cung, gpx
Pl A mxéng ctmg I Quan niém dét 1a miéng cmg II1. : _
. Ba mleng cimg 1, 11, TII lién k&t véi nhau bling ba khép tyong h: (1, 2), 1, 3), (2 I nhr :
- .+ hinh v&, Trong dé khép (1,2).& v4 cling theo phurong ngang, khép (1,3) & v6 cling theo
o phucmg dimg, ba khép néy khoéng thang hang. Do dé hé dd cho 1a bat bién hinh, du hcn
Kkét, ,

2. Tinh phﬁn lwc

a3 1"’

‘Thye hxén m5t cat B~B X6t cin bﬁng c\)a phﬁn hq: bén phél
' YY= o—>vC 2P=0=>V=2pP" !
Thuc hign mit cht A=A, xét cin bing cia phén hé bén trén rméng cu'ng dat
P ¥YX=0=>Hs=0 :
ZM7 0=>P2a+P.3a— 3aVc+aVA 0-—->VA
ZY 0=>5P-V - Vg = VC“‘O">VB 2P
3. ‘Tfnh cdc lye doc - ' ‘




Tinh N thyc hién mat cit 1—1, xét cin bing cta phén & bén trai.

YY=0=>P— Vet Njcosd5* =0
=>N = PV2 ( kéo)

‘):MK— —>P2a+P3a+P4a-'f T
: . Vc4a+aN1—- - e
=>Ny==P (nén) e e
“YY=0=>3P-2P— Ngcosa 0
=>Ny= V5P (kéo) _ .

Y Me=0 —>Pa+P2a 2P2a—aN23
: "—0f>N2-3—~P(néﬂ) '

S K] 1 : s R
. Sau kh1 tinh duqc N2 3 téch mﬁt 2 161 chléu h¢ h,xc len phmmg ngang, ta duqc

S N4—N23—~—P(nén)

' ﬂCﬁu 2

V1, Phan tich cAu tglo hinh hoc '
. "Hai miéng cimp: ERCA va FGDB lién ket véu nhau béng 1 khép tai F vA 1 thanh CD
o khéng di qua khép F nén hai miéng cung néy tao thanh mét mléng cu'ng, goila mleng

o “eung L Miéng cu'ngI lién két véu miéng cimg dét bing 1 khoép tax AvalthanhtaiB

: v_kh(”mg di qua khdp A nén hai miéng cimg néy tao thanh mot m1eng cung 1én ho‘n
e . Do d6, hé da cho 2 bfit bién hinh, dd lién két,
2. Ve cic bidu d(‘) ‘

, Tinh phan hre:’ :
~Lap cdc plurong trinh: . L
COYMa= 0=> qa¥2 — qat2 + M+ Pa— avB =0=> VB 40 kN

CUYY=0=> Vit Vp- ~qa=0=>V,=0kN

S XX=0=>Ha~qaP=0=>Ha=60kN : A
©Thye hién mit et 1-1 chia h¢ thanh 2 phin. doe lap nhuhinh ve._‘ .
CURY P 0= V- V= 0=> Vp=40kN .
.ZMFODB_O">M Pa ~aVp +aNcp=0=> Ncp = 40 kKN

TXOP = => Hp—Nep +P=0=>Hp=20kN .-

2



}

I B .
. 7 / B .—AF .
sy Ad,? B

7 t (RETE

V& che bibu ad ngilyc
g Tlmnh BD:q=0

=0 kNm Mp = 0 kNm;
QB = 0; Qp =0 kN; biu dd Iye cat cod dang béc nhit,
SR Npp= -~ Vp =40 kN - : '
3 Tlmnh FG:q=0 ' ‘ ‘
=0,Mg=—aVp=- 160 kNm, bxeu 66 m& men uén cé dang bac nhat
ng =— Vp =40 kN, bidu 46 luc cat 1a hang sb. e
‘Ng==- - Hp=~20 kN.
‘ Thanh DG: q X0]
: Mp =0 kNm, Mo =80 kNm do can béng nut, bxéu dé md men un cé dang bac .
“nhit./ - . :
- Qo= Nep —P=20 kN, bidu db luc cat la héng sb. -
’ NDG——VB——4OkN \

Tltanh EF: q=const = ‘ .
Mg =0 kNm, Mz =—qa /2 =80 kNm, f= qa2/8 20 kNrn, bidu d8 mé men uén

cé dang dubng cong bdc2,.
Qe=0;Qp=~qa=-40 kN bleu b luc chit co dang bac nhét
Ngr = 0 kN, .

leanh AC:q= const ) :
‘M, =0 kNm; Mg = aHj — qa?/2 = 160 KNm; f= qa2/8 20 kNm, biéu d6 mé men °

" ubn 6 dang dudng cong béc 2.
Qa=Ha=60kN; Qc=Ha - qa 20 kN bidu b 1ch cht cé dang bic nhét.
; Nac=—Va=0kN. : :
Thanh CF: g = const

Me = 160 KNm, My = 80 kNm do cin bang nit, bxeu d6 m6 men uén cé dang bc.

nhét,



' QCF =—Hp=-20 kN, bidu d8 Iyc cft a hing s6
Ncp =—VA=O kN.

~160
_ % 0w
TB] IE=E
= =\ 0 20
n 3 201@ o
=t
20 .
QW ok

i Cﬁu 3
1. Phﬁn tich cfu tao hlnh th
Quan ni¢m hé gdm 3 mleng cung: I, I1, III duqc hen két véi nhau bang 3 khcxp trang h8:
(1,2),'(1,3), (2,3), trong dé khérp 1, 3) & v cling theo phlrcmg dung, ba khép nay khong i

/" thing hang.
‘Do ds, hé dé cho 1 bét bnen hlnh du lign ket

Sm——;
(1,3) Joo

Tinh phin hrc ,
Thuc hién mit ct 1-1 chia hé thanh 2 ph?m d{ic 14p nhy hinh ve
' M™% 0 =>Pa~aVp=0=>Vy =10 kN
TKPE=0=>H; =0
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7‘% 7?, % Hp VB[E Hg
Va Vg Vo

Lo | o | | e | e ]
V& bjéu d8 m6 men ubn va bidu ad lwe cit
Thanh EC: doan thanh cé lyc tap trung
© Mg = 0, Mc =0 KNm, tung d6 treo P =P.a, a/L = 40 kNm
Qe =40/4 =10 kN, Qc =—40/4 =— 10kN
5 Thanh DA q 0 : :
RN Mp =80 kNm, MA—— 120 kNm (cén bang nut)
i i‘QDA 0 kN :
w. . Thanh BE: q = const : ' T
j"MB =—qa’/2-aVy == 120 KNm; ME 0 kNm, f q a’/s 20 kNm biu dé mé men
' .‘uon c6 dang dubng cong béc 2. . :
 Qp=qa+Vg=50kN,Qp= VE— 10 kN, bleu a8 Iuc cht cé d@ng bﬁc nhit, -
Thanh AB: q=0. .
MA 80 kNm Mg "'--120 kNm
; QAB (-120 80)/4 = ——50 kN

STy bléu 65 Tue cat suy ra cée phan Iuc dya vao budc nhéy trén blcu a l\xc cét
S V= SOkN VB*—IOOKN Vc=10kN NI




