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LUl NOI PAU

Quyidn sdch tink todn két ciu thép pdm cé 6 chirong, Nim chwong
ddu gici thigu nguvén téc tinh todn két cdu thép, tink lién kit va cde cdu
ki¢n cor bdn dim, eft va dgn. Nﬁz’ dung ndy thupe phin co s& kit cdy thép
cho cde nganh céng trink xdy dung. Chuong cudi cing la Khung nhy cong
nghi¢p diing cho nganh xdy dung cing nghiép va din dung.

Muyc dich eita quybn Tink todn kit edu thép nhdm givi thisu CACH
TINH cdc logi két cdu 45 néa trén, Ly thuyét cia mdi vin ds dwwe trink
bdy vdn tdt va tap trung & nhitng didm chinh,

Bién sogn tai ligu co nhing nguwdi say

Nguyén Vin Yén — chif bién va vidt cdc churong 1, v, Vi, pa
Dao Hii — chwong 11T ; Nguyéa Mink Tha — chiegng If vy V. Cing
tde hoan thank ci Pham Vin T — chuweag IV, Bogn Ngoc Trank pa
Hogng Quang — chuwong VI, Ngs Vi Long — chwong 111,

Tde gid chdn thdnh cim on Gs B4 Quic Sam dd dsc ve aop ¥ kién.
Cdm o'n 3 cing tde gido trink trrdng Dai hoe Bach Khoa Thinh ph8 Hp
Chi Minh dd gop stc hodn thdnh vigc xudt bdn.

Tac gid






Chirong 1
NGUYEN TAC TINH TOAN KéT CAU THEP

§1. Thaoh lap se &5 k&t cZu céug trinh,

Thanh 14p so A8 ket ey thép hole k¥t cfy €0g trinh noi chung dya trén nhirg
y&u t& say -

= Qui md céng trink - ad
dung ctia tii trong, myc dich va nien han str dung cong trinh. V¥ ean bin qui md
cong trinh dwroe xic dinh theo véu ely st dung vi b trf COng nghé

m cé kich thirde ctinh efpe cdng trinh, didy kidn tic

-~ Bilu kién cia nen mong va tic dung ciia moi trirdmg.
— Tinhk hinh cung ciap vit i

Khi thanh Ip s 46 conyg tring dfng thoi dar kidn Lo e 8 dien ket cau, giai
Quyt nhiveg oot heén ke chinh, dicu kign k¥ thulit vi kha ndng vé oL tan kil ein,
vE viln chuvén va durng fdp conyg trinle. Ky thanh lap so do CAny tiinh edip tin dung
vt Kich throe theo neosdovn v thang vhat héa, tan :h,m;,; thisl Lo tinh hinh ¥
hidt ke mdu oty iy Kidu va cong irinh., BOi voj Coing trink wd Ligt g vige hauk
l3p so dO phéi qua nhisy phuong dn so sanh, doi boi nhigu sing tyo. Theo xy thé
hi¢n_dyi, so dd k&t ¢y cong trinh phéi déng thed thoy win sy lum vige hop Iy v
mit ket cku va thd hien phong pha v mit kiga trac. Gig thanh ¢la cong trinh v2
ciin bin dwoe quydt dinh b&i so d8 kat cdu cdng trinh.

§2. Mi hinh thyc t€ cia k&t cdu edeg treinh v mé hinh t{uh todn,

Mo hinh (so d9) Hnk toan la me hinh di dirgc ly tudng hoa ding d@ tinh toan,
phin dnh d&y di trang thai lam vige eda ket c&u, Vige quedt dinh mo hinh tinh todn
bao gdm viée dinh ru cic me hitth va lra chon mé hiuh la khan et quan trong
wrong tinh tosn, ne phu thude vio trinh d9 khoa hoc ki thusat dwrong thii va nnidin
vu dit ra trong tnh toin (xem s dG H. 1),

Theo xu hiedng hién nay, ma hinh tinh cdn dat hai YeU ciiu: - Phin uinh
dwroc nhirng tranyg thai lan: vige chi y®u nhat 48 xhai thae 161 da kha niang chju lye,
.d8ng thi bio da)- cdng trink lam viée an toarn i — ind hinh clia duge don gidn d@
Rudn tign trong thi&t kg, Nbirag vi du cy thd v vin dz h4y xem caz Phuoag phip

tfnh v2ien ket, so 4% tinh din v& kbung nha cdng nghidp...
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Hinh 1.1

§ 3. Céc giai Aogn tioh k¥t réu thép.

Tren co sd so 40 inh 4 Auge sac dinh, n6i dung tinh gom ¢o Nac¢ dinh ndd
liye, chon {i&t dien coa k@l clu, tinh cac chi LBt va lién két. Jrong mét sO trudong hgp
ciin xéc dinh chuyén vi, cat thong s dao don... Poi véri k&t ciiu thép hodc k#&t chu
cong trinh noi chung, ndi dung tinh toan thirong phéi thong qua bhai giai dogu -

—~ Gia dinh truée cic thong s§ v& bioh hoe, ti€t dién,d¢ cing cia k&t cdu, bd
phén heic chi tigt. ,

— Xac dinh noi luc va kidm tra it dien dd gia dinh.

B2 thue hidn giai doan mot phdi dung cac k& qua vé 1y thuy#t tdi wru, cac bai Yodn
hop 1y, che difukign V& cAu tao va sit dyng, céc k&t qua thiye nghi¢m va kinh nghigm,
ciic phwong phap giin dong. Tdug hop cic kEt qua ndy 33 dirgc thd hién thinh edc
chi din va noi dung phrong phap d& gia dinh cho céc triréng hop tinh toan k&t cXu thép.

Noi dung giai doan hai 1a sir dyng cac 1y thuy@t tinh kdt ciu thep 42 kidm tra
sir lam vide cia k&t céun vh chi tigt theu cac nhom trang thai gioi han. Pay la giai
doan quan trong hon A va quyét dinh trong toan b¢ noi dung tinh lodn két clu thép.
NEu noi dung kidm tra & giai doan hai khong dat vu ciu thi didu chinh céc gia dinh
& giai doan mot vir tinh lai theo giai doan hai. Cac vi du B via d& nay xem cich

tinh lien ké&t, phuong phiap chon tist dién cac loai ciu ki¢n, cac gia dinb do cung
" tinh noi lyc khung...
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§4. Nguyn iy-tioh két ciu thép thzo phwrong phip trgng théi gii{ nen.

K&t c3u thép dwoc tinh theo hai nhom trang thai gied han vo kha ning chit hige
vi v8 bign dang. Nhém the nhﬁlﬁhno g0m cac trang ihdi gioi han v@ b&n, on dirh vit
méi khi virgt (ua cir gikri ban nay thi két cidu Khong the Lép tee sir dungt diroe ol
hoge k&t cfiu bi pha hoai do mot trong ba nguyén nhan trén. Cie gigi hao cfia oham
thee hai gt en do ving, goc xoay, coc thong s& & dao dong ... dege qui dink
nhiim dam hao }:(-Ll ciu va dicu kien st dung cong teink mol eich binh thiroyg Vi
vay khi virgt qua teang thai gioi han thur hai thi didu kien sir deng cua couy trink
s& bi hau ché, tuy ring trong nhi®u trwong hep k€t ciu vdn con kha nang chiu luec.

Céng thire ding A8 xdc dinb -cac trang thai gi¢i han nbie sau
d8i vori nhom 1t
N<d
48i vOi nhém 2
f .._‘g_. fn-h.

Trong &6 lwc tinh todn N trong k&t ciu la noi lire lén nhit x4y ra troug sudt
qud trinh sir dung, xac dinh theg tdi trong tinh todn. :

Bai lugng (p = mRFA la khd nang chiu luc t6i thidu clia k&t czp, pliv thuéde
vio cudng d¢ tinh tedn cia val ligu R, he $8 di¥u ki¢n lam viéc cla k8t cXu m. dic
tring hinh hee cia 4idt dign F vi b¢ sé & frang thai lam vide A cla k&t cfy.

Hé st ditu kién tam bi¢c m thong thuany cb gia tri bing 1. 0 mot s radrng
hop dic bict co m & | va dirge chi din en th trong link tean,

Dic trieng ik hoc tiEt dicn F la dign tich, momen chidng udu hofic momen
guan tinh v.v..,

Bai irong A 1a cde bé 3 tuoong ng véi tiang trang thai lam vige ela k&t cfu
vE ¥n dinh, m&i vk b&: Vi du A s&la hé s&:

¢+ ~ Hé¢ s8 bdn dinh cda thanh nén dung ta.n, hoge goi la h¢ s4 ubn doc,

¢, — Hé sb nén léch tain khi xét dn dinh trong mat phiing udn cia thanh
chiu nén léch tam,

5; — Hé¢ 38 dn dinh cia dédm,

Y — He¢ s8 méi, va

A = 1 khi lam vi¢c bén.

Cac gia tri A a&u nhd hou hofic bing 1,

Dai lueng [ 1a bign dang xAc dinh theo tinh todn va gig i feh la bign dang
gioi han ldy theo quy pham. Vi fyn qui dinh theo di€u kidn s dung binh thuwoug
nén f duge tinh theo tai trong tidu chuln,

. Chd ¥ rlng cic trang thai gidi han cin duge kidm tra cho & k&t ciu vA cho
tirng by phan k&t cfu (cBu kitn, chi tidt, lién kBt). P38i voi ca he thong k&t ciiu th
thirdmg kidm tra v& 35 dinh va chuy@n vi. P8i voi ciu kién thi kidm tra v& hin, On
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dinh, chuyén vi. Trong nhidu traong hep, viée tinh toan trang thai gici hap v& Bn
dinh sla cd k& cfin s3 din d&n muc dich la xac dinh chidu dai tinh toin d& tinh 3n
dinh cho ciu ki¢n. Trong moi trudng Boep, k& cfu it bo phin cin dwvoc kidm tra
theo cdc trang thai gidi hua elia nhém mot, cén ¢3i v&i nhém hai thi chi tign hanh
kit¢m trn khi ma chuy¥n vi s¢ gy trd ngai cho diGu ki¢n sir dung cia k&t citu.

§5. Tl trong. T3 trong tidu chole va tinh todu:

Tdi trong tidu chu'ln P la tai trong twong ung voi digu ki¢n sir dyng binh
thuéng cda k8t cdu, Tdi trong tinh toin P ia tii trong lom nhit c6 th xdy ra trong
qua teinh sir dyng va P = P"“ . n. Hé¢ sd vuot tai n xét d&n sy hign dong (4o sai
léch ngdu nhién) cla gid tri tai trong so voi didu kién sir dung binh thwong. D6i voi
tii trong tac dung dong thl khi xiac dinh tdi trong tinh toin phai k& thém he sd
dong k. Cac gid tri P¥, n, k duge giti thiéu trong cdc truwirng hop tinh toin ey thé,

‘Phdn loai vd t5 hgp tii trong. Theo tién chuln «T3i treng va tac
dong — TCVYN . 2737 .78 » cach nban loai va t& hop tdi trong duge sip x&p theo
bang 1.1

Bing 1.1
Phan loai vd 13 hep idi irong
Phan logl tdl wrong
Tygm thdi
Thoirng xuvytn :
Dai bgn Ngin bgo BPic hite

Trong hegng ban
than cias k&t ciy,
trong lrgny va

ap lwe adt, hyc céng

Ap lue glo, i
trong ciu tryc,
tai trong khi thi
cdny, tic dyng

Tac dung ciz ddny
dit, n6 va do thid
bi hur hong, ...

Trong hreng thilt
bi ¢& dioh, trgny
loegng viat chua

trong nha kho ...

trude, . .. nhiét, ...
T3 hep Wi tong i
T3 heyp co bin
Cée Jogi 13 hep . T3 bep djc bigt
i 2 :

Loai til trong
trong ti hgp

Tai trong thuadmy -
xuvén, dil han vi 1
tdi irong ngin han

Tii trong thwémng
suyén, it han v
¢a 2 ngdn han trdr lén

Tai trong thurérng
suvén, ddi han, ngin
han vi mat dfie biét

Hé s8 15 hop ¢

c=1

c= 0.9. Nhin véi
ciac a1 trong

ngin han

¢ = ,8. Nhin vo&i
cic tii trong

ngin han
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§6. Thép xiy dyag vk cuirng 34 ¥inh todn cls thép.

Trén th€ gii hidn ray sin xu#t rdt nhi®u loai thép xay dirog. O vudc ta s
dyug rong riii nhit 1A thép CT3 ciz Litn Xé vd cic thép cd tinh niing cv hoe twong
duerng. Thép CTI Lh thép cic bon thip loai cwyng &0 trung hinh. Uy <:3a eln thép
CT3 la bao dam tinh biu (sau khi-hén xong}khdng bi nirt) viio hdo dam tinh déo.
Thép CT3 diwge dang lam k&t cdu chiu Ige cho thl ¢ cic loai cong trinh xAy dwng,
thay lgd, cle va cac loai cdng trink cong nghi¢p kliac, nhw : k& c#u nba dan dung,
nhia ¢6ng cong, nbA cuo ting, nha sdn xulit vi.cony nghidp, k&t cfu chrs van, ciy, cin
truce, bé chiva diiv md, thap try... Risng mét s3 loai ket cliu ming va chiu tac dung
dong Yo nhe ciu nhip ién, dim clu truc loai nidng thi dang thep GTS c6 chit lirgng
cao hon ky hi¢u la MISC hoge CT3 MOCT.

Curong d¢ tinh todn cia thép CT3 co cdc gid tri snu:

R = 21KN/cm? — cuwéng dé {iub toin chiu kéo, nen vi udn.
R, = 13KN/cro? curorng d¢ tich todn chig cit.

R, = 32BN/cni? — curdng ¢ tinh todn chiv ép mat.

Céc d§c trung co Iy cia thép cé nhitng gin tri sau:

E = 21 % 10°XN/cin?* - moduyn dan h¥i.
G -'r‘__-'.&UOK.N/cm’ — moduyn bidn dang troct

M =103 — ha 53 bifa dang ngany (b2 88 paisso:).
a =12 X 107" — h¢ s ddn nhiel. '

¥ = 78,5KN/m? — trong luong thd tich.

Trong véi nim gln day, mot s& trerng hep trong nginh xay ding cOog trich
& nurbe ta 4@ dwa vao sir dung cdg loai thép tren ddc va thép hiah c& nhd do cic
nha mdy luy¢n va can thép Thai nguyén, Gia sang, VICASA Bién hoa sdau xudi. Nhung
céc chi titu co hoc va cwrérng 40 tinh todn clia cdc logi thép nay chwn duge cdng b6’
chioh thee dang 48 thigt k&

§ 7. Qui céch thép xAy dyng.

Thép ding trong xdy dung cé cdc legi thép cdn hinh vi thép cin tdm. Hién nay
utrde 1a di co tidu chaln cda thep hinh phd thdng. Jui cdok che logi:thép tdm v& hinh
khac viin sir dung theo tidu chuiin ciia Lién Xo.

Thép hinh phd thong c6 céc oai: thép gée dBu canh (TCVN 1656 — 75) va khong
du cquh (TCVN 1657 — 75), thep I (TCVN 1655 — 75) vi thép U (TCVN 1654 — 75},
" Thép hinh phd théng cé chidu dai L == 4 ~ 13m. Qui cach v¥ Li¥t dién xem cAc biny
phu luc. | '

Ngoai cic logi thép hinh phd thdng, cé cdc thép hinhk I cdrh rng bung mong,
thép chit T, thép Ong, thép binh thanh mdny, thép djc tron vA vudng.
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Thép {3m cé cac loai:

Thép tdm day : c6 b3 day 3 = 40 ~ 160mm. BE day ldy cich nhau tmm ¥hi
a < 26, 1&y 2min khi 8 == 26 ~ 40 vA 10mm khi 3 > 40mmw. Chitu d3i jim L == 6m.
TaAm aay um k&t cfe ban; k&t cdu difec nh dim, efl. -

Tdm midng: c4t 3 =05 ~4mm; b& rong B = 600 ~ 1400mm va L d&n 4m.
T&m mong lim tWdm lop vi hinh dap. |

Tam phd lhunp D ed A =<4 ~ §0mm. B2 diy ldy edch nhav linin khi 3 < 12i0m,
ti€p theo i 2mm va Smm. B réng B = 160 ~ 10530mm ; Liy cdel ohan 10, 20 va SOmm.
L = € ~ 12m. T&m phd thong ding lare dim, cot. T4m c6 bien phing uén it t8n
cong ohé tuo.

Ngoti 3 loai chinh k& irém, cidn cé mot 3 loai thép can' tEm obu sau:
Tém cuon déy afn 1W0mm, réog 200 ~ 2300mm. Thudng ding lam k&t cin ke
“ehrn 1o,
' Tim .;;-’i va 10 diing lam shi cOng tac vi bac thang, Tém g& céd 8 =4,8, llnm;
B = 600 ~ 1400mm. . ¢%n 6m. Tdm 160 c6 3 = 4 ~ 5mm ; B == 300 ~ 1400mm vi L
dfn .

Tim mg kéw va tAm song ding lam tim lop. Tim mg kém ¢6 8 = 0,25 ~ 2mm ;
B= 510 ~ 1500mm ; 1. = 7,1 ~ 2,0m. TAm s6ng ¢é 3=1~ 1,8mm ; B == 710 ~ 1000mm ;
L.= 1,42 ~ 2in.

LN




Chirang I

LIEN KET

A. LIEN KET HAN

§8. Nguytn tdo tinh ligm kit hin.

Lign kil han d8i ddu. Sir lam vidc va Lrgng thud trng suit cda dirong hin d6i
ddu dwoc xac dinh niwe d6i véi thép co bin. Cudng dé tinh toan duéng han ddi diu
gomao kéo, nén vi cht: RE, R, R®. Ti#t dien tinh todn ciia dirrng han 48i diu gom
coly va &, Trong 46 |y = 1 — lem vé §, == 8 . '

l, — chidu dai tinh todn cta dirrng han.

1 — chidu daj dlté?llg. kan. ,

ab' ~ k¥ day tinh todn clia dudny han.

8,in — b2 day nhd uhét cha cac han thép.

Lien REt San géc. Duéi tac dyng lwe. durong han ghe thudng xulit hidn ca 3
logi trng suét kéo hod: nén, ubn vi clt, nhung ciin bin a tng sult cit. Ehio sét
bing thuc nghiém lien k&t dung dwong han goc d8u Mc phé hoai thiy ring dirirng
han géc bi pha hogi theo it phan gidc cla dwirug han, Do két quy nghign cidu trén,
boisi tUnb dwong han géc dwgc qui dinh nhi sau. Duéi tic dyng huc bst ky (M, N. Q),
& dadrug ban goc chi xudt hitn mot ioai rng eudt cdt T (twong ang vai T Tne T)-
V1 vay chi c6 mét logi cudrng d¢ tinh toan dwirng han goéc la R}. Cng sufit cit T
Phap be trén tigt dién tinh toin la mit phan gidc cda dirrng ban goéc 1, va o,

Trong 44 1, — xé4c dinh nhur tres,

8, = 0,7h, (d8i vé&i han tay)
b, — chidu. day dwdng han goc.

§9. Cudug 49 tinh todn Sudng hin.

Cw&ng 4o tinh todn dudng han phy thuge logi thép (thép co bin v que han),
v4 phwong phép hin. Céc s6 lidu cho trong tai liu nay twong tag véi thegp CT3,
que han E42 va phuoag phip han tay.
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Mo o

Dudng ban 43i dku R} = 21 KN/cm?

R}
RY =
BPudng han goc R, =

= 18 KN/cm?
13 EN/jem?
15 KN/em3,

§10. Nhirng eSog thire cor bin 32 tinb lidn két.

3ing 2.1

So GB

Chng thée tinh

{TTJ@

——f —k&§

Ld N
Keo g = —— 4 R}
Fy

N
Nén g = —— £ RM
. Fh — n

|#y =1, . 8p5 ), =b—~lem; 2, =3

E Jo

oM - & Rh

U:'L:-:
Wy 3, . 1b

Kidm tra theo 3 didu kién

M h
0= . R
whék

Q Sh
-2

% = \/'(w )

Trong a6 - .

T= 4R“




@

C. i [ N .
. = T AR
J( 1erj'———f—‘ l,\ (\h p-—3 o'ﬂlh'
EE— h
>
7. N N1 = K.N
pevevrvvey
B : } . i N,= {1 — ¥)N
{‘Nz/ Ny, ¥, = lyc tic dung trén duwédng han
séng va mép thép guc.
ol? 0165 °;'75
o3 0,35 o2
8. M 6. M
: A
T="w =T 4R
\ h dy lﬁ ¢
TN
Y Am
)
—_— - . —
. P+ 1§ £ R, i

=M. _08
'Euf* W, L= F,

17



§ 14. Nbidng yéu clu ciu tpo 481 v&\ duirng hin -V'fi én L€t han.

Tin gof Noi dany
——— -

1. Chifu dhy cis Lén nhfi:

dudng hian goée 1) Khong qua 1,2 13n chid+ day nhé nhilt cla phin 13 dem ban

hy b) Khi hin doc theo hitn meép (¢6 vat trdn): 281 véi taép ndc e chilu

day ciab &: '

Khi § & 6mm by £ 31
Khi §=7--18 by & 812
Kbi 8 > 16 by LB — 4

83i v&i thép chit 1:

"Nz 18— 12 by, £ 4mm
N 14— 18 hy £ Smm
Ne 13 — 27 h, £ Emm
N2 30— 40 h; <& Bmm
Ng 45 hy & 10mm
Nz 50 — 60 hy, & 12mm

d8i v&i thép chir U

Neg 58 h, & 4mm

Ng 10 — 14 by &£ Smm

N& 16 — 27 by, £ l;:;-m

Ns 30 hy 2 8mm

Ne 3 - ¢ hy & 10mm
Nhd nhis .

a) Nhé di théa min nhirng ydu cXu inh toin vi ciu tgo.
* b) Théa mih nhing s litu cho dudi day

Chi¥u diy phin t§ day | Chifu day dudng hin b, 83i voi thép, (mm)
phiit trong lién k&t (mm) Than Hgp kim thip
Dusl 10 A &
11 — 2 8 8
n—-3 s 1o
3t — 30 10 12
Trén 50 o 12 oo




Y1)

(2)

2, Chidy dii tinh toao
ciua dudng hin géc

Klidag nkS thuu 40mm 34 khéng 1én hon 60by. Nfu @wéng han
truydn ige (e xuft hidn 4rén todn bg chidu dil duéng hin) thi
chidu dai 16n ohdt cda indi bAn khong nan ch€. B3I véi cic phin
t3 cla dan, chilu dai ohd nhit khi han canh 13 60mm, khi han din
14 toxn chiBu diai m#it ddu, '

' 3. Buéng han aat quiing

4. M0 8t bin ¢h chiin
*  day hofc cAity ring
khic nhau

S—

vai thi trong tInh khodug cich théng thdy gita cée dogn dudng
Lan ogdt gudng khong Quge léo hon 138 trong nhitng cin ki¢n
chju nén va khdng l&n hon 30 trong nhitng cfu kibu chin kéo v
cdu ki¢n khdng chiu lys (3 — chiéu day phan 13 manh ohst trong
tan k).

Tal mdi ndi kich thuéc cac ban phii gidng nhau, do 46 43i voi
bin cé chilu dAy hoiie chidu rdng }on hon phii vat &l vei 4
ughiéng khong qué 1: 5. Cho phép khong vit chidu day khi chénh
lgeh chida day 1in khong lirn hon 4min vi khing lén hon 4/8
chidu d1y bin maoh phit

5. Prrérog han & cac mdt
cua k¥ clu dan

—

Har cac phin 13 vao ban mdt theo dudng vidn. Cic phan 13 dan
Auge sdp x&p sav cho khedng cich gira cac duwdng haa trén ban
mdt khong nhé thua 30 mne.

* 8. Bogn chdng lén nbav
trong lign %&t chdng

Khong nhé thua 5 lin chiu diy cbe phin 10 min: ohift trong
lign kit

§12. Céo vi dp.

¥t dy 2.1 Tinh lién k&t har theo so 486 1 (bdng 2.1). Luc kéo tinh todn N=300KN.
Tiét di¢h bén thé¢p 250 % 12mm.

Ung suft trong dudng han

g ==

@ — 1) 1,2

500 = 17,4 KN/em? < Rt == 18 KN/cma3.

Vidy 2.2 ;: Tinh lien k& han theo so 48 5. Ti#t dign ban thép b X 3 =250 X 12mm.

Luc kéo tinh todn N =

a = §3°26.

600KIN. Buong hin d&6i didu bd tri xién 2: 1 twong tng voi

Dién tlchi tinh todn cis dudrng han

‘ 2
RN S TP S
Kidm tra irng sudt kéo va ciit
o= Nosinx__ 600-08% _ 46eKy/em < R® = 18KN/cm?
¥
N.cosa 600.0,447 1} ¢ RY em 13 RN femd
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¥t dy 2.3 Tink m87 nsi
thép hén 150 X 12mm chiu kéo

n 5 -
7 "4" N = 370KN. Dung 2 hin 3p va
o‘[ N |l N T N duéng han bién (H.2.1).
w| o ! : . .
°l "‘I " ) Chi¥u rong bdn 8p 15 —2 %
43I _ o ;—-I % 1,5 == 12cm, trong d¢ 1.5¢m 1
o] +— - 299 -+ khodng d& han & mdi ben.
ﬂ;b e T Diéu tich ti#t dién 2 ban dp.
N 370
2oy = -+ = o = 17,6cm?
Hinh 2.i T R 2i
Chidu diy ciin thigt cha 1 ban &p
GHP == -—:-,-1-(';‘; = 0,730!‘".
Chon a,, = 0,8cm v ehifu cao dwing han géc by - 0.3cm.
Tbng chiéu dai duﬁug hin & 0di phia
Zl, = N o 370 e ddcmn
3 - R: 0,7.08.15

Chidu dij cta 1 dwéng han (44 :4) + 1 = 12cm.

Vidg 2.4 - Tinhin8i ndi thép ban

f . T i 180 X 12mm chiu kéo N = 420KN.
§1 " - £_ N Dung 2 hén 8p vk bS tri dadng han
| ‘ 3 h - goc theo 2 céch’
,._..'7,_..__,7... L :J 4“ E — )
- -270-- ¢ 1) Bwréng han dau (H.2.2).
" :
' - - Tdng chifu dai dwong ban &
he = mdi phia méi nd&i
Hink 2.9 S, s 2018 — 1) = 3dcin
Chitu cao duong ban cén thigt
N N == - 120 — == 1,18cin
0,7 IlhR: 0,7.34.13
chon hh = 3, = 1,%2cm.
Ung sudt trong bin &p
6 e o N 32 _ g7ENjom? <R = 21KN/cm?
* = F,_  2.b., 2.18.12

(0 day ban 6p thira nhiu.



2) Dudnghian vong quanh (H.23)

1 % s
Cho bdn 8p 140x8mm, h,=8mm S v ~2
tinh dugc tdng chi®u dai duényg han P
ciin thist, < N
- 420 - "
iy B e . — H0cm.
b= 57 08,15 =
&
Che chidu dai dwrérng han diu 2"0
¥ = 5em > lnia ™ 4. Hink 2.3
Vay chigu dai cfiu tgo cia 1 dudng hin xién la
1 1 Hi) 3 41 1
= s T s ! =a
> (5 =) an
S S — Vf dy2.5 : Tinh lien kit 2 thép
e 2L75. 8 o g6¢ 75X38 viro ban mdt diy 3=10mm
8 . S (Ha2), Lare kéo thép goe
X~ & N = 425KN
———_-5: Chiéu cac duiong bin
N ‘h, = 0,8cm.
Chigu dai dudng han séng &
Hink 2.4 moi bén cin
e H_ _ OIN =3 _y77em,
i 2 0,7.h, .R} 2.08.15

Chi®u dai cfiu tao cia dwong han séng
Iy = 17,7 + 1 e 18,7 = 1%cm.

Cé thd gidm kich thuéc bin mit theo duéng dut nét (\'1 chitu dai duérng han mép tinh
dwrge 14 1, = 7,6 + 1 = 8,6cm).

Vi dy 2.6 : Tiuh lidn k& thép bun ‘ :
300 X 12min vao ¢t chlr I. Dung dwéng T Tm
han goéc. Lye 14p trung N = 730KN dit '_""’
léch tdm dwong han mot dogn a = 10em -
(H.25).

Cho hy m1,2cm, | = (30 — l)cm

U'ng sufit c&t phan bY trén khe han 4

N 750

To= —_ 200*
Y 0, 07.1,2.2(30 — 1)
s= 9 1KN/cin?

l’.’ng sufit do udn khe hin, Uﬂhl %%::* 12
tai bién ‘ " Hinh 23

- g e we
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\ N a 3,730 10 = 12KMfem?

Ty = = = N

A o 1 07.12.(0 — 1§

%]

Ki?m tra khe han chiu tac dung d6ng thoi cdt va udn

T, =VT, + 1, = Vo1 + 12 = 143KN/em? < R, = 15

B. LIEN KET BINH TAN VA PINH BULONG

§13. Nguy?n tdc tinh Mén két &ink

‘Trong lién k&t chia ra 3 trudrng hep chju lye cia dinh.

Truong hgp | — dinh chiu kéo, khi lyc tac dyng doc theo than diuh.

Trudémg hop 2 — dinh vira chiu ép mit viva chju clit, khi lwe tée dung thing goéc
v&i than diph.

Trueng hgp 3 — dinh ddng thoi chiun lye tae dung cie 2 trudng hop 1 va 2.

& mdt tredng hop cin xac dinh néi lee tde dung lén than dinh va yéu ciu gia
tri néi lyc 46 khodng virgt qua khd nAng chiu lyc cta dinh.

0] truirng hop 1 khi niing chiv 'we cda dinh la kha ning chiu kéo. & treorng

hop 2 1a gid tri nhd nh#t trong 2 khd n&ng chiu ép mit va cht clie dinh, & triremg hop
3 — gdm 2 trudng hop trén.

Tinh lién k&t dinh thwong thuee hién theo céc buroe sau day.
Burrée 1: Xdc dinh lire tic dung trong lien k&, vat lidu thép co ban va dinh, loai
15 khcar hofic due (titong trng 10 logi B ho#ic .C); du kitn hinb thire lién két.

Biére 2 D ki€n 86 dinh, cach bd trl dinh via duong kink dinh, xdc djnh noi
lyc 1én 1 dink va so sibh v&i kha niing chiu luc caa dinb (hodic nguwge lai, 1dy kha
n&ng chju.lirc cia dinh lam co s& 42 tinh s6 lwgng dinh r3i b8 tri lién két). Cubi cung
cin kidm tra kbd niing chiu lre clia thép co ban sau khi 42 khoét 13 dinh.

§14. Cudng &3 tinh todn . chik ping chju lyc cla dinh
Cuwdng 30 tinh todn cia dinh tin R*. KN/cm3,

Trong théi chju lyc K¥ hlit; Binh thép Thép liem kit
eda &iub CT.4, CT3d Ccr)

| — _—
, Cly, B ‘ re 18 —

Cit, ¢ Ré 16 —

5 4

Ep mit, B RY, - 42

Ep miit, C R‘:_ - as

Kéo Ry 12 - B




K.hha_ n k¥t dung dinh tan diu chhin hofc nira_chim thi cirérng d¢ tinh toin kbi

cht v& ép”mﬁt giam xudng 20% (0, 8RY). Khong cho pht,p dung dinh tan logi nay di
chiu kéo.

Cuirng &$ tinh todn elia buldng. K KN/em?

—_—

Treng thif . Buling theép Thép lén k&t
Lo ulé K
ol buling ckju iy § biga BCT3 cT3 -
_ !
Buldng tink Kéo Ri‘l 17 |
Cit, B (e 17 -
Ep mit, B [ P.:’L_ -~ 38
f
Bulony thudng vi tho: Kéo | RN 17 -
— Lién két c6 1buldag Cat R 13 -
Ep mit R — ‘ 23
— Li¢n k& c¢6 nhidu Kéo pb 17 -
buldng Cit ,l Rb! 13 |i -
Ep mit RY - 3
Bulobng neo Kéo Rﬁ" i -
KbA ning chju lye ca mdi dinh N4
Treng thil chju Iye. Pioh tin N Buléog nb
' . nd? 4 ,bl xd;
clt NE‘: e T R} N nnc._.;.g.R:l.
Ep mit Ngm =4d.3a. Rem N‘:L\ = g 25}]
: 2 , '
Kéo S - —"fdm R : i NY = '": i

Trong bang trén: d, dy — duong kint 18 dinb va thdw dinb. Khi tinh litn k&t
dinb tdn, dudng kinh than dinb dwge phép ldy bing dwong kinh 13 dinh.

d, ~- duwing kinh qua dogp ren than dinh (d; < dy)
r, — 38 mit cit qua mit dich.
I3 — t3ng nhd nhit cdc b3 day cia hen ket bj ép mit vE mot phia.



§15. Céng ihire tinh mdt 8§ trudng hep lye tic dyng 12n mat dink

a4t
L
—+— 4
x|l o . . ; !‘
¢ ~+—m A : "
- 4 w N < N
N (e - 3 +1- 41— -ﬂru
So a8 n - —,'"T_— é —IE ' I
& iy | ! s i
lién kit T '
A DA A
T
T
[
K 1 G
i 4 } - 1 1 |
£ = =
Tii trong Lye 16n nhit Nl;
. N
Keéo holfic nen dung tém N Ny = -
n — s dinh & mot phia lidn k@
M.L
Mémen uln M 1 N, = -}-{—f—;—’-} (khi 1, > al)
. i
K -- s hang dinh & mdt phia thdng goc vot tryc
lidgn kL&t :
Ski=tl+ i+l 4.
Kéo hodc nén léch tim N = _l + :\[.Lmu _
N Vi M) 17 g K.3L¥
' TAT M- U VT
Vo vii oft (M vi :\'=\/——) --——-)
o vh edt (M via Q) . (n + K};Li’ |

§16. Ciu tyo dinb vi Hén k&t

1. Cdc hinh thiee lién k&l Hinh 2.6 gi6i thiéu mot s6 hinh thae tién k&t thép ban
b3 trl 46 xing (11.2.68), khong d48i xirug (4.2.6b) va thép hinbh (1.2.8¢c). Lién k&t khong
 d8i xing (H.2.6b) it ding han vi trong lien k&t s gy ra moémen léch tam, luc 46 8

dinh cio t&ng len 10% so v&i tinh todn 46i xwng. Dioh co the bS tri thdug hang hodc’

-xen k& (1.2.6d). Trong lién k&t phan 16 chju lyc 88 Cinh khong diwrge it hon 2. D81 véi
lién ket dinh tan, tdng b2 day cdc t&m trong litn k& khong duge qua 5 lin duong
kinh dinh, n€u diung dinh mfi cao thi khong qui 7 ldn.

2



<-1r-u.

c.

O
e
T

Jt A | B

.

R
o—0 b & & X &
o095 & S

—fn il 1-' -}_ I ﬂ} ,}

i

Hinh 2.6. Cac hinh thue lién kit ‘
a. 48i xing; b. khong ddi xitng : c. 1ién k¥ thép hinh; d. b3 trf 2inh

2. Yéu cdu khodng cach gilta cdc dinh

. . i .
Il _; T —_ lq;ni] :] L, ‘l q

Phin logi Khodng cdch

. Khoang cach gitru cac tam dinh Lin cin theo phurong bit k3.

— nhd nhiit I 57}

- lon .nhfit & cac hang dinh ngodi, khi khong co thép géc vikn ' &t hay 123

— Ién nhit & cac hang Qinh ngodi khi co thép géc vitn va & |

cuc hang dinh trong khi chiu kéo : 164 hay 243

— nhu trén, khi chiu nén i 12d hay 183

2. Kheodng cach tir tam diah ddn bién phin 1

— hd nhit, doc theo lye 2d
"~ nhd nhit, theo phuong ngang hre a8t viri bién 3t 1,5

— nhu trén, @3 véi bién thép can ' | 1,24

— 1én nhit 4d bhay 82

Chi thich: d — duéng kinh 13 dinh . -
3 — bd day clia tim ngodi mdng nhit.




3. Buong kinh dink tdn (mm).

L3 dinh d iz 15 17 19 1 b} 23 23 b
Thin Jdinh , 8 14 16 18 20 2 . 24 7 30
Buirng kinh dinh buling thieieng vd thé (aun)
"_ _ - T
i Thin dinh «, i 12 (14) 1 8y | 20 (2) b1 @n | 38
Qua ren  d, c.8 1,5 | 135! 1497 168] 188 | 203 | 233 | 257
L3 dinh d s 17 19 11 23 25 1)) 30 n
Cha thich - Kbdng néa ding rong los! dueng kinh ghi trong dfu mée.
§17. Ciu tgo bulbng neo. Ding thép BCT3, Méng hétdng mac 100 ~ 130
'_D:ZO...BG . T:= 42~ 9 Tz A0~ 50 lc l
- L. . - —— . ] —}
b | dh, I: b| dh, o bTrrh ;% T, [@
— i -, o ~
"77—:77-7- -GLH— 777 +7 s | rxar s B 1 H
I '1777-’— i
——— D ! R I + L oty
[ Lg ' h,: 6 3
' o7¢ If 5 g
— - =+ 8:15. 20 g 04
T -
4D . L]
+ . - &:8 b _L:i
ol T lhs o o ks
B WA R I
| ¥
c .
5ot SR}
! I 1T ] f
{ D | d Fmin N L-, Lg I L3 C X3 a b [ dl
mm l mm em? KN mm mm | mm min mm| mm {mm; M
20 16,93 2,23 3.5 700 -— l — -— 35 60 { 30 a0
22 18,493 2,81 39,4 800 l - -—_ — 40 %) 30 33
24 20,32 32U 15.3 854 { - ! —_ — 43 70 30 35
27 23,32 4,27 59.7 1000 | - - —_ -3 15 ] 8 40
30 25,71 5.19 72,5 1050 — 500 140 X 20 58 | 80 40 50
36 3,08 7,58 100 1300 — 800 200 X 20 85 | '90 45 60
42 36,45 10,45 146 — 1500 700 200 x 20 70 | 100 S0 v
48 41.58 13,75 192 - an 1700 Bu¢ 240 x 25 80 {100 | 80 ' &0
‘56 4925 | 19,02 266 — 2000 14000 240 X 23 16¢ | 120 | 70 90
64 58,84 | 25,2 352 — 2200 1100 280 X M 110 | 130 | Bo | 1w
72 64,64 | 328 439 — 2500 1300 28(} x 30 120 | 143 9 | 110
80 72,64 | 414 - 380 — 2800 1400 350 x 40 | 140 | i556 |100 | 120
B | 7784 | 473 €52 — 3000 1500 350 X 40 140 1170 [120 130
90 | 8264 | 536 750 — 3200 1600 400 > 40 150 150 130 | 146
Chi thich : d — duéng kinh qua ren. '

N — khi ning chjt lyc.




§18. Li¢n k&t bulong Cl;'b-:lg d¢ cao. Buldng lam bing thép cwdrng da cao CT35 (c6
gloi han b&n a, = BOKN/em?)-va CT40 X (¢6 O, = J20KN/em?). Duwéi tuc dung caa hue
ching bulong P,, cac tim cla lidn kit bi ép chift 1¢a nhau vit gdy ra lye ma sat d& chiun
lue trrgt N ngang ua than dinh.

Viy modi bulong cwong 49 cao st co khd niing chiu lye truogt N 1a

N™ =Pp.f.m
trong d6
m = 0.9 — hé s8 difu ki¢n lam vige, xét d¥€n sy lam vidc khong d&u nhau gida
céc dinh trong lien k&t
{ — h¢ s6 ma sat gifta 2 t8m trong lien k&t cd xu bhudrng trigt (én nhauw,
f = 0,45 — khi b2 mit tim dirre lam sach biing cach phan cit (18I voi
tam thép CT3I).
f = 0,35 — khi dung ban chai sit.
f = (,25 — khi b& mit tdm khong lam sach.
Lyc cling buléng Py 18y bing 602 khé niing chiu kéo ela buldng
P, ==060.0,.F,
trong &0 F; — didn tich ti¥l di¢n qua ren.
Culi cling, cé:
N = 0,66.0,. F;. . m.

Yeéu ciiu kidm tra lién k&t theo didu kién
«be

NN
trong d6: N ~— ugeai lyc trirgt (tic dung thlng goec than dinh) lér 1 dinh.
B, — s5 mit ma s&t trong licn ket
 Buodng kinh 1¢ vé dinh buldng cwrong dé cao cb qui cdch nhr d8i véi bulong
thudng. :

§19. Céc vi dy. p Sz L
. : o .
Vi du 2.7: Tioh lién k&t dinh tan 2 ‘f"r“"-“—“r ] " }
bédn 360 X 20mm, co 2 ban 8p, <hiu lyc '6"_" 7' 1 r N
kéo ding tam N == I1200KN (H. 2.7). 2 -‘—4 i i —
Vat litu thép CT3; dinb — thep CT24. L& X | il $]
duc loai C. ‘ '; . . L_“ N L5
) 10 ]
Ly duong kinh dinh d = 23cm va U
chidu dily bin 6p 1.2cm. S8 lirgng mit cit
ne=2; 38 = 2,0cm. b
Kha niing chiu lyc cla 1 dinh theo '
“idu ki¢n cht vi ép mit. Hinh 2.1



1 33 :

(NJm =R, . d.Zs =18.23.2 = 173KN > [N = 133,

88 dinh efin thidt:

N 1200
n == e el 9 cai
(N~ &
Ki¥m ten 1idt di¢n ban theo hang dinh thay phiit
N N 1200

g =

LI = = 20,6 KN/om? < R = 21.
Faa (B —Kd)s (36 -- 3. 2,3)2 fom? <

B3 tri dinh pha hep véi nhitng yeu cliu efu tao cha lidn kit

Vi dy 2.8. Tinh lién k&t thep goe L 125 X 10 vho bait-mit diy 8 = ldmm. Luc

kéo thép goc N = 330KN. Dang dich tan dudng kinh d = 23mm, 18 dinh nhém C.
Thép CT3. Binh CT2d.

Xhia ning chiu cht ciia 1 dinh

SnBO 40 d’
Y 2,3%

\les.‘no =1. .2 .16 == 66.4KN.
o ' / 1
N (Yot Ty J’_“_ Khé niing chia é¢p miitetia 1 dinh
. ' (N} =d.Zs.R!_ =23.1.38 =
Si4 = 8%5KN > [N
L' S8 lwgng dinb tinh todn
Hink 28 N1l — w1, S0 o 5,8 cai,
INF 66,4

trong d6 1,1 12 hé s3 k? d&n sy bO tri khong 48i xirng chia (itn k& lam gidm kha
‘niing chiu lire cia dinh.

Vay dang 6 dinh, b8 tri so le nhwr hinh vé& (H. 2.8).

¥V dy 2.9. X4¢ dinh dwong kinh ciia 6 bulong trong lien k&t gia A& vho cét (H. 2.9).
Lyc tic dung léch tam P == 60KN, e =20cm. V4t liéu k&t cdu va bulong la thép CT.3.
Ban 4% clia gia d& diy 10mm. C¢t chir 1 canh day 12 mm.

Duong kinh buldng theo diZu kién chiu cit va ép mit

. - —
G e V 6.3.14.13 m

P . 60
P 29cm.
T R YT VY S

Aom =



Jx ) Momen M =P . ¢ gAy kéo khong
d2u cdc buldng. Lwc kéo 1 buldong phia
P trén lon nhit la .,
i + 4+ N N, = :{4  Smax “00'1‘:'2 = ‘;f — 24KN,
A ++8¥qu~ Ee 2(0 + |_)
4 4 4" _ Dién tich elin thi&t ctda buldng .
' N- 24
Fth = E;‘:-‘ = -1—7- 3 1,410!1!3
Chon bulong cb dedyng kinh
Hinh 2-9 d = 16mm > d.

Vi dy 2-lo. Tich lién k€t (H. 2.10) dinh tdn chiu M = 638KNm, Binb dudog kinh

d = 22mm. L§ khoan. 6 10 .
X4c dinh lugc 160 ohét tac dung v -4—4-—4—1?—#—

léa mot dinh ngoadi cing . T4V
H
M. lmax 63800 . 130 r—— + 4, 4
Npax = - = = 91KN. "
max = TN T 2, ass00 - DMEN- i M D
lnax = 130cm. T +::+ M
£} =101 4 3% 4. 52477 4 9% 4 11 4 13%)= 2383 ti,,::: o
= 45500ecm®. L AN ‘% I8 +:: + + g-
Kha niing chiu lrc ahd nhit cda j’_‘ :f_ni :
~mbt dinh theo didu kitn ép miit: v ) : T /|
N)A >d.xs. RS =2,312.42 =UBKN, e i
Vay lién k8t bio dim chiu lye. S D |
Ki2m tra di2u ki¢n b&n cda thép .
co ban sau kbi trir 1§ dinh: S0 6
J lp2.l423 12)(23 L}.‘.]? . b= 3 2D ;’/ - __.;
=T R RTX g TS
= 323530cm?, ' Hinh 2-10

M.h 63800. 142
- =20 = .
=72 ~3 223539 ,3<B . 21EN/em;y



Chirong Hi

1
DAM THEP

Trong chiveong nay s trinh bav 2 phdn : tinh hé dim shn va rinh hé dim eXu tryc

A. HE DAM SAN

‘Tink h¢ diim sin bao gBm: tinh bin san, tinh dim :hy, tUnh ¢im chinh.

Firh 8.1. Phan bhd til trong lén cac
kit ¢Au chju hye cha shn

duge irlith bay teén hinh 3.1, Tde du g
ditn tich 2, 1én cdt la dién tich 3.

§ 20. Bidn san,

I. Phdn b6 tai tryrg.

Téc dung len san thuong la td trong
phan bd déu: tdf trong thuong xuvén vi 14i
irong tgm thoi. Tai troug lhwdng xuyén la
wrong hirgng Bén than ela toin bo heé sin.
Luc diu chua biét chink xdc thuéng cin cir
vao kinh nghiém thigt k& d& gid ihi%t trude.
Do k&t cdu thép c6 trong luong bdn than
nho, nén sy gid thiét ban déiu nay khong anh
hudrng lon ¢€n k&t qué chon tigt dien. Tay
tirng loai sdn mra c6 tdi trong tam th&i khac
nhay, ¢in cir vio qui pham « Tdi trong va
tic dong» (TCYN 2737 — 78) dF quy@t dinh.

Pién tich nhdn tdi trong phan h8 ddu
tdae dung 1ér ciac k€t cfiu chiu lye cia shn
len dim phy la di¢n tich 1, léndim: «chirh 14

Bén san trye itp nhin tai trong tac dung }én san d2 truy®n xudng dam phu, vi
viy bin san phéi U cuwirng 4 va 49 cing d¥ chiu tadi trong. Ban san c6 th? bing

beton ¢St thép hofic bing thép.

2. Chon coidu diy bdn san. Ehi thi#t k€ c6 th? so b¢ chon chida day ban sim biing
beton c8t thép nhw cic trj 88 ght trong béng 3.1.
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ChiZu diy ban sin bing beton o8t by,

Bing 3-1.
Chite diy bin tinh hing em kbf o6 i trong tidu chu;’n
Nhip tinh toén ciia bin tinh bing KN/m’
() e ]
15 _ 20 T 20 . 28 25 _ 30 | 30 . 3%
b e e — e s+ ——— . ——— - e e e e
1,5 o 2.0 T | 12 a 1 i 14
225 12 l 12 ! 14 l 16
25 3 o L 14 16 | 13 \

Chi¥y diay bdu san thnyg thép co thd so bs chor nhir seu: khi tdi treng ticu chuln
tdc dung iénsan < 10KN/m? chon 6mm, khi 10 20KN/m? chon 6..8mm, khi > 20EN/m*
chon 12 — Y4mm.

Khi ¢iin ki®m tra lgi d¢ diay chinh xde efia bin sin cin xem thém gido trinh két
cdu thép tap I va gido trinh heton edt thép.

§ 21. Tinh dim phy.

Dim phu c6 nhip nhd nen lam bing thép dinh hinh co tidt dign I, [, Tt didn
I hav diang hon ti#t dién T vi n6 déi xirng theo ed hal trye ng. ug va dung.

1. Chon tiEt dién.

Dim phu dwgce tinh theo s d6 d5m don gidn pén tri s momen lou nhit &
gifta d&mm riit dé xac dinh. Khi diing so 40 ddm lién tue nhilu nhip phai dang phirong
trinh 3 mdmen A& xdc dinh i lye & gdi vi & nhip. Ding mdmen {¢n nhit d& chon
ti#t dien dim.

Khi diim lam viée trong trang thai dau héi:

W, s —pet (3-1)

Khi diim lam vi¢c trong trang thii phat tri¢n bi€n hinh déo:
. ‘\dmax

Trong d¢ W, — mbdmen chdng udn nhd nhit A2 chiv dwgec momen lén ‘nh&t M.,
do téi trong gAy ra trong dim R — cueong d¢ tinh todn cua thép,

C6 dwge W tra bing chon thép hiub thich hop.
9. Kizm tra lgi tidt dién. |
— Tai tigt dién c6 M, phédi thoa min:

Mm‘l
o == < R (39
h Monx g 34
nofc g = W, S (H4)

W,, — mdmen chéng udn cia titt di¢n dAm 4% chon.
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— Tai tidt ditn c6 Q_,, (89 twa, ‘hofic not ¢6 tdi trong tdp trung tac dung lén
d&m) phii théa min

(Jmaxg
T= T <R (3-5)
Jay,
Trong d6: Q_,, — lre ciit 1on nhit.

S ~— mdmen tTnh cia titt dién
J — mémen quén tinh

3, — chide day bung dém.
— Thai tigt di¢n cé M va Q twong d3i lon c¢¥n kidm tralai ing sufll tweng duwong:

o,=vol +3tF L 1LI5R. . (3-6)
0y, Ty — 4rinh bay trén hinh (3.2),

SR &

— Kbi c6 1di trong tap trung tac dung

< vio efinh trén cia dim cidn kiém tra u'ng
‘: sufit ewe b -
— b | |
& = —— 3
Hinh 3.2, So 33 a¥ xac &ink o, T, @ = o SR &7

Trong d6: z — chiGu dai doan phan bd trng sudt t&p trung
=0+ At 4+ D (3-8)

b — chidu rong t&m dém A& dat tdi irong thp trung
"t — ¢hiBu diy canh dim :
r — ban kinh goc luon taf noi giao nhau cliu bin cinh va bung dim.

Dim phu khong cin kidm tra 3n dinh tdng:\h? va dn dinh cune bo. Béi vi dim
phu Judn cé bén sin lién k&t & cank trén, do viy trong moi didu kién cénh trén cia
Jdiim Xhéng tht vénh ra ngodi mit phing dim. Dim phy thuwéng lam bing thép can
nong nén 49 day coa thanh bung vk canh day hon nhirng gidi'han v& dn dinh cuc bio.

§22. Tink dim chivh.

Dim chinh ¢6 th? & dim dinh hinh hosc dim 13 hop Lin. l\.ln klch thudre uhxp :
“nhd, tdi trong nho nén tan luqng diung dim dinh hinh.
‘ Cach tinb dim chinh bing ddm dinh hinh cling gidug nbw cich tinh dhm pbu
di trinh bay & myc trude. hi khdc & chd phdi xem xét d€n dn dinh tdag thi.

Céc giti han 42 phii xem xét 4€n dn djnh tdug thd clia dim dwoc ghi trong
hﬁng (3-2).
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Ty a8 16n nhit cia 1y/b khi khdng clin kiZm tra 3n dinh t3ng thE clia dit; bng thép CT3

Bing 3-2
Gid trf l&n_nh‘l caa l,[b 481 véi dim b 1y 88 kich thrrde
h/3, = 100 h/a, — 50
Kidu { b . "
-~ | Khi tdf trqug 2§32 & | Khi ¢4 6 ki1 wong! Khi 6 wong &1 & | KK o6 of k&t trung
ddm | b glan 2§t & cénh Uiz glan &§t & cénh trén
khéng phy thuge ) kbing phy thujc
Cinh trén | Cénh duwdd | not Aft 1di Cénh min | Cink dwéi not &t i
)
18 23 2 1y 30 P
Han | 4 16 2% 19 18 by 21
B 13 24 18 16 4 19
2 bt | 30 4 30 42 3
Téa | 4 18 28 n 23 35 27
o 16 2% 18 1 B ¥ 1 4
. — B ]

Trong 46 : 1, -- Chidu dai tinh tosn cda dim bing khoedng cdch gika cdc idm
¢8 két clia cdnh chiu nén.

2., b - Chi&ua diy va chi®u rong cia cinh chiy nén.
h — Chi2a cao ti¥%t ditn ddm.

Trudng hop ty 8 1,/b 1on hon ohing tri s8 ghi trong bang (3-2; phéi kidm tra
dim v dn dinh tdng hd.

§23. Chen tiét difn dim t3 hep hin.
— Chi¥u cao ti€t di¢gn dim co thé xdc dinh theo cong thure kivh ughi¢m sau:
B o= (3,0 ~ 6,5)VW,, (3-9

Mmax

Trong dé6 Wy, == — moémen qudn tinh yéu cdu cla ti&t di¢n didm.

— ChiBu day bung dim c5 th& xac dinh theo cong thirc kinh oghiém sau:
_ 8, =7 4+ 3h (3-10)
h — Chiu cao tift di¢n dim tinh blng m.
3 — Chiu day byng d&m tinh bling mm.
- Chi®u day nh® nhit ciia bung dXm phdi dit 42 chiu lyc cht Q 1én nh#t & g6i

tua theo didu kign: : 0

. 3 Q 3-11
8min 2 2 hE. { )

R, — Ciréng 46 chiu cft cia thép
KC thép



-— Chitu cao co loi nhilt cha dim
W,
== —_ 2
b, k\/ 5 (3-12)

k = 1,15 ki tidt dién diim khong ddi.
k = 1,10 khi ti¥t di¢n ddm thay d€0i.

Seu khi cé chidu cao loi nhiit cin tigt di¢n b, v& chitu day a clin bung diim, ti&p
tuc chon tiét dién ddm nhw sau:

-— Momen qudn tinh yéu cliu cia ti&t di¢n:

Jyo= Wy, % =+ I (3-13),

Ju, Jo — momen qudn tinh cta byng va cha cinh dim d3i v¢i truc ngang di qua
tigt dién gita dim.

— Mémen quan tinh cénh dim:

B\ .
J, = 2F. (‘é‘) (314)
tr dé rat ra dwege:
Foom Sy _ b
h 6
tigt dien dim c6 loi nhiit khi 2F, = Fy va do viy:
Fom 3 ‘gw (3-15)

Co duge dign tich ban canh 2 phan ph8i ra chi®u day vi chi®u rong a, va b,.
Khi phdn phdi clin chu ¥ dém bdo: — djdu ki¢n dn dfnh cue bod b, < 303, (461 v&i

thép CT3) va b, < 303 \/% (461 voi cac logl thép khac). Chidu réng bin cdnh cang
lén cang cd lgi v& Bn djnh tdng thd. — Bidu kién v& clin t50: 3 < 3. < 3.

3b, 3 ph&i tudn theo qui cdch thép xay dirng.

— Ki2m tra ti¢t di¢n dim d& chon,

Ki?m tra ti&i dién d&m v8 cuwomg 46 cling ding cdo cong thire (3-8), (3-4). (3-3),
(3-8), (3-7) 4% daing & muc trude. Chl khdo 12 cac d¥e trirng hinh hoe W, J, 3 43u 1%y
theo ti€t dién thire 4R chon.

§34. B tSt dgn dim hin,

Dim don glin c6 momen l&n nhit & vang gilta, ving glin d2u ddm cé momen
nhd. N€u chon ti6t dién theo momen l&n nhit & gitta dXm r3! ding ti€t dién doé cho
- subt chidu dal ddm ¥ gAy l&ng phi. Dim ¢6 nhjp & 30m chi kifn &d! tist dign tgl v

tr{ cdoh g0i tira 1/8 nbip.
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‘Tui tidt didn cach goyv tra 1/6 ablp ¢6 momen udn li M, tr d6 tim duge W,
tuong Ung voi M, tir W, theo cong thire {5-15) timn ra dwge F, la tigt dign ban canh.
cia ddm chju dwoc M,. Tiét dién méi nay co 3y, h, 3. gidng tift dién gira dim, chi
khie chify rdng bin canh b,. B réng by phli théa min diku kién:

L k. b, > 180mm, hlaé—bc.

b > 10

Diing céng thire (3-3). (3-5) d@ kidm tra lai kha ndng chiu luc cla tigt dign. N&u
tgi ché ddi ti&t dién chiu td1 irong (ip trung: cdn kidm tra lgi  (mg suft cye bd (3-7)

vh (ng suiit tirong diaong,

G,y =% y, O: + ﬂ:b — 50, + 3.[? ~<.. 1;153 (3-16)

0y. Ty — Niic dinh nhir di chi ddn trén hinh (3-2)

§25. Li¢o k&t gitra cdnh va byng dim.
Duat tac dung ehia &1 tronyg canh va byng 4dm trirgt lén nhau, lien k&t 1a 48
chong lai sy towgt 40, Lue trirgt trén lem lign k&t gikra cdnh vA bung dim la
N QSO -
I'= —~ (3-17)
Lye trwgt T 40 phai nho hon kbd ndng chiu luc cha Tem duwing hén lign k&t

gilra cdnh va bung dim.
Qs, . . N
i % 2ghuRg

Do vay chilu cao dwéng han lien két gitra cdnh vA byng dim phdi théa min:
Qs
hy, 2 = 3-18
= "2pIR} @19

— Lirc eit 1on nhil, co th gy tei gbi tua

Trong d6: Q
M@men tinh cua canh ddm d46i véi truc trung hoa

Sc —
J — Mdmen quéan tinh cla tigt dién dim.
R} — Cuéng 46 duirng han gac.

~ H¢ 86 d cao dung hin,p = 0,7 dung cho dudng han goe

ﬁ
thutmg.} =r 1 dang cho dudng hian sdu.

§26. K{3m tra 3n djoh 1dng thd,
. Trutng hep t§ a6 lyhlon hon nhitng tr} a6 ghl trong bdng (3-2) phél kidm tra

l1a1 3n d|nh tdng thd cla dim theo cong thiro:

M
- ——— 3.19
om = < %R (3-19)
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O

“=R — h¢ s8 glim y¥u Lkhé nling chiu lyc cla dim khi xét 4€n dn dinh
t3ng th® vA dwoc tinh theo cong thirc : ‘

T = 1’—'}:- (-—E—)s x 10°

¢ — He 88 tra bang (2-3) theo a.

1, — Khoing cich

mit phing dim.
b, 8, — Chi2u réng va chidu day ciia cinh trén.
4 = 05h, (h, — Chidu cao bin byng dim).
3, — Chidu day bung dim.
h — Chidu cao ti€t di¢n dim
J}. J, — Momen quan tinh theo tryc y vi x clia dim.

s () (14 )

(3-20)"

o-21)

gifta 2 didm c8 két clia canb trén khéng cho vénh ra ngoai

Kbi tinh ra v, > 0,85 phai ding v; thay cho ¥, trong céng thirc (3-19). ¢; tra

bang (3-4)
Trj 8d ¢ trong cdng thiw (3-20)
Bing 3-3

P&t vb!' n- kkéng c6 clc of kit & ahijp Kbi of cée 68 k&2

; -1 tang gian * &

a Khi thi trong tfp treng 4§12 & Khi ki trgng phia b6 d2a 8§t & | civk trém, khing

: phy thuje vio v|

Cénk trin Cénk dwéi Cinh trés Céoh dwéi trf tid trgng

0,1 1.1 5,00 1.57 3,81 217
0.4 1,77 5,03 1,60 3,85 230
1,0 1,85 5,11 1,67 390 a1
¢ 2n 5,47 1,98 423 2,56
3 2,63 5.91 233 4,59 290
16 L% 7] 6,65 w 5,24 3.5
4 103 7.31 3,55 5,79 4,00
33 4,59 792 4,04 625 4,45
"48 5.80 8,88 4,90 713 523
'Y 68,52 9,80 5,65 792 5,91
80 7.3 10,59 . 8,3 3,58 6,51
% 8,05 ‘13,29 98 » 7,07
128 8,40 12,67 8,05 10,29 3,07
160 10,56 13,83 oM 11,30 8,08
210 13,21 16,36 11,2 13,48 110,86
820 1531 18,55 13,04 . 15,29 1248.
400 17.4 " 2048 . | 1457 16,30 . 113




H¢ 08 4§

Bing 3-4
%4 0,85 0,9 0.85 1.0 1,17 12 1.3 1,4 1,55
¢4 0,85 . 04871 0,89 0,904 0,927 1,948 9,064 0,98 | 1,00

§27. Ki2m tra $a djnh cqe b

Dg¢ ddm béo 8n 8jnh cuc bY chitu r¢ng canb ddm phéi luén ludn thda mén didu
ki¢gn b <308, .

— B6i voi phlia bung dim gln gdi tea, chd yv&u chiu ¢ng sult tidp.

N€u hy <70 8, 82 bdo dém 3n dinh cuc bé, néu ngirge 1ai 58 it Bo dink cuc bo.

— D3i voi phlin bung & vung gifta dim m&t dn dinb chd y&u do irng suit phap.

N&u hy £ 1603, s& dam Ldo dn dinh cue bg, néu nguoe lai s& mit dn dinh cuce be.

(4c giodi han nay chi-ding cho thép CT3.

Khi bdn bung m&t 3n dinh cuc bd clin dit cic suon cirng va sau 46 kidm ira
lg.l 5n dinh cuc bé clia dim. (¥em thém giao trinh k&t ciu thép tap [ muc {.2 chwong I1),

§28. Tinh &du dim vk n8i dim.
2d: dim A phin truc ti€p chiu phin lue clu gdi twa, céin kidm (ra lyi theo ép
mt va theo An dinh, Theo ép mat phdi thoéa min digu kién

- D -~
G,‘:m L a—— --..<‘; RP,M, {‘3",{2)
Yem
T oo Than lire oSt Y 3
Trong do A -~ Phan 1o gdl tya g ddm

L)

T,m — Dign lch truec dp chiu en ma
Bom — Cuwdng 40 chiu ép miél
Theo 8n dinh vhai thoa min:

cm -2 <R (3-23)
'PF:

Trong d¢  Fy; — Dién tich tier di¢n gin diu didm, bao gom dign tich sworn cirng
ddu dim véi phlEn ban bung cach hai-bén siron cang ditu ddm mot khodng 158,.

% — He¢ 38 udn doc theo phirong ngoai mat phang dawm, tra bdng theo d¢
manh .

by == \J-24)

Khi dim dai qué d¢ dai cla thép bdn clin phai ndi. M8i ndi tai vi tri cé6 momen
nhé hon 0,85 Mg chi cin ding dudng han 48i ddu thing géc & ban bung cling nhw &
béu canh. N&u budc phdi ndi dim tai vj tri c6 momen x&p xi viéi M., nhur ving gila
d¥m trong dXm don gidn thi ding dwémg hin d8i diu thing géc ddi voi ban bung vi
xién géc d3i voi ban canh chiu kéo.
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_ §29. Vi dy (3-1) : Tinh san cong tic bhng thép cho mér phéa xwrgng co luai et
6 x 12mn. Hoat tii tieu chuln phén bd ddu tic dung lén skn 12 q, = 1.600daN/m?

T . ST | . 5
h¢ 88 vwgt tdi n = 1,2, B¢ ving cho phép — cua ban san la T cha dém
. g

phu < = ——125—0- . Ding thép CT3 c6 cuong dd R =2 100daN/cm?, que bas E42 hogc
Ng

tiwong dwong.
Bdi gidi
B6 tri hé dém nhu hloh 3-3
N¢i dunggdm tinh ban san, dim phu doc Dy, diim pbu ngang D,, dim chinh D,.

o
oiVx
e
TR
U;;}——
™

% ]

]
ulo%
-_b1u

—

i \gooo -

Hinh 3.3, B3 urh bé ddm theo vi dy 3-1,

1) Tinh bén sdn.
— Xac dinh chidu day bédn sin.

Theo cobng thire : 4 - ‘“io {1 + __72‘1':‘.,_)
& 15 3 ni{q,

thay | = 100cm, n, = 150, E, = T_ET:.T = 2,3 v 108 KN/om?

Qo = 1600 daN/m? = 16 KN/m? == 0,0016 KN/em?;

co : ’
@=ﬂ(l+ 72‘x2,3x1)=122
3 15 150° % 0,0016
100 '

tim dwrge 3 = 1B = 0,82cm chon & = 8mm
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— Kidm tra cudng 49 va &) vBng:

7 Méingn clia dim don giin treng ung véi mot déi rong lem cit tir ban san theo
chi®u dai ohip bdn san :

2 2 ’
_q _ 00016 x 100 = 9EN cm

My = =g = 8
Eaa 3 ] y
l=100cm, D = —5— =23 x 10* x 0,8 = 0,976 x 10’ KN/eimn?
. H 4 .
thay vho dirge f, = M1 2 x 100 w 2,05cm,

10D ™ T10 < 0,376 x 108
Tim gi4 trj a theo céng thue:

P X 2,05
a{l + 2 = ilz" =3 0.8“01 = 19,7 gidi tim duge a = 2,08
Do vong cia ban la:
f L N 205 = (,667cmn
1+ a 3,08
B¢ vépg tuong d8i cua bén la:
Ao _oeer _ 11
1 100 130 n,

Lyc kéo trong ban dwge xic dinh theo corg thire :

10 X 0,976 x 10° x 2,
H oo n 002 12 976 X 10 X208 _ 5 44kN
1 100
Mémen tai didm gira nhip clia diai bédn réng lem la:
M, 2 I
- =12 —= __ —0,78KNecm
M=niTa 1+ 2,08

Ung sudt {ai didm giita nhip bén: )
H  6M 244  6X0.78
o=dgtou=""4 T = 08 0,8°
= 3,04 + 7.22 == 10,26 KN/cm? < 21 KN/cm?
N
0,7 1n K}

— Chi#u cao dwarg han lien k&t ban vao dim phu doc hy, =

N=H= 2,44 KN, ]h = lcm, H: = 5 KN/CI\]’

‘)
by = — "').M — == 0,23cm &% chdng ri chon hy = 4mm.
0,7 X1 x15

2) Tinh didm phu doe Dy
Nhip diim 1, = 4m, tai trong q, = 1600 daN/m? X Im
= 1 600 daN/m -
h¢ sd vugt tai 1,2,



Trong lugng hén than san:

. go == 7850 daN/ia? X 0,008m = 62,8 daN/m3

he¢ 38 virgt t&i n=1,1.
— Chon tj#t di¢n dim:

T N  }
Vo= qé _ 16X 1{,32 X4 _ 38 4KNm
M 3840

W = = == 161 2
¥ = I12R T 112 x 21 e

Tra binyg chen dilira c6 tidt dién I £ 20, cc cde dic trung hinh hoc nhir sau
b = 200mm, trong lugng bdn than 21daN/m
J;, = 1840cm#, W _ == 18dcm? S, ws 104cm?, & = 0,52cm.

— Kitm tra tigt di¢n:
Tdi trong tsc dung lén diim :

Hoat tdi tinb todn 1600 daN/m x 1,2 = 1920daN/m

Trong lirgug bar sin 62,8daN/m? X Im X 1,1 = 69daN/m

Trong lwgng ddm D, 21daN/m X 1,1 = 23daN/m
2012 daN/m

Ung sudt phap tai tigt dién gifra dim :

__q* 20,12 x 4
M=-g="3

M 40.2400
W O1,12 X184

== 40,24 KNm

= 1950 daNjem? € 2100 daN/cm?

a
|

Ung sudt tidp tai tift dign g8i tra, giira byng dim

Q=—2;-=-2_‘51_421‘_9‘.=40,28KN

QS 40,28 X 104

- _ _ o :
U= 3 T IEex052 4,38KN/cm? < R, = 15KN/em?.

Kigm tra d¢ vdng cia din:
Tai trong titu chulin 1600 + 62,8 + 21 = 1684daN/m
5 91 5 0,1684 x J00*

] = _ — x = == 1,12(.‘,111‘I
384 EI 384 2,1 %10° X 1840
f 1,12 0,7 1
—_— i B dat yéu ciu.
T 100 20 Sme 0

Af}



3) Tinh ddm phu ngang D,

Nhip dim I, = 6m.

Hoat tai tiéu chulln q, == 1600 X 4 = 6400daXN/m.

n = 1,2 nén hoat tai tinh tosn g% == 6400 X 1,2 = 7680daN/m.

Trong lirgng san g, = 62,8 X 4 = 251,2daN/m ; n = 1,1 ;
= 251,2 X 1,1 = 276daN/m.

21daN/m X 4m X 5 dim
6m

Trong hrong dimD; g,= = 70daN/m

n=11nén gt =70 X 1,1 = 77daN/m
Cong : 8 Oﬁqu/m

— Chon ti&t dien dim :

4
M = sﬂ%ﬁfﬁ = 361,485 KNm

W - 36148

yo = 1721em3 tra bang chon thép 1255

Cé h = 550mumn, a, = 11, trong lugng I 82.8kg,
I, = 53962cm*, W, = 2035cm?, S_= 1181cm?.

- — Ki®m tra lai tiét di¢e.

Tai trong tieu chuldin téc duag lén dim :

6400 + 251,2 + 70 + 92,6 = 6 814daN/m.

T&i trong tinh todn
8033 + 1,1 X 92,6 = 8 135daN/m

Kidm tra irng suét phap -

T - +3
A = q_é_ - *_‘E“’S_’f__"_ 366,075 KNm

M 3660750

6 = — == ———w = 17,98 KNjein? < 1 == 21 KN/cm?

W 2035

Cng sudt tifp tai ti€l didn gdi tua & gilra bung dim :

= A _8LB X6 o 3EN
5 2
QS 244,05 X 1181
= Ta, T TE5062 X 1,1

= 443KN/cm® < R == 13KN/cmm? |

i1



Kidm tra d¢ véng <ia dim

R 3660750 » 600 _ 1 <
1 10E] 10 X 2,1 X 10° x 53962 333 230
Kifm tra on dinh teng thé:
Chidu rong canh trén cda diim b = 180mmn
. 1 100 . . . .
[y s h},;; = _i%" = 0,5 qu& nhd nén bdo ddm Bdn dinh tdng thé,

lj lp lp . 4) Tinh ddam chinh Dy,
. T#1 troug lac dyng lén dAm chinh la

o phan lue poi tia cha 2 dim phy hai bén
' bo00 | avoo | <Acco truyEn xudng (H.3.4).
I i
12oao P o (814 X 6 40 884 da
e == ——— = A
2
Hinh 3.4
P = 230828 48198 4kN = 482KN.
M,,, = —?_ A2 X 12 1928 KN

Quax = P = 482KN

— Nac dinh chigu cep Liét d1én dam

Chifu cao nhé ah8t cua tidt didn ddm.

h e ne 31200400 1 490 g33em
1800 n, 4500 12 5.8
Mémen quin tinh véu cfiu:
w o Mo 192 00 o
ey = "RT T T 91~ = m

" Dung cong thue (3-9) d& so -bo xdc dinh chidu cao lidt dién dim .
h e 55 VOIS0 = 55 % 20,9 == 113¢m
CTheo eang thire (3-10) dé xie dinh so hg 4.
3, =7 + L1 ~ 3= 10.45mm
Chon chiéu davy ban bung a, = 10mm.
Diing cong thirc (3-12) d2 xdc dinh chiZu cao ¢6 lgi phiit cda tit dién ddm

180

i = 110cm.

hln = 1'15.

Chon chiBu cao ti€t dién dlim la h == 100cm.
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= Chon tidt dign diu.
Theo cbng thire (3.14) kifm tra lai ch:‘c_'—u day bung dirm |

3 .Q 342 s
2 hR. 2 100X15 == 0.4Bem < §y == lem

Ding cBng Lhue (3.15) 3@ xde dinh didn {ic,h Tzl ditn canh d2m.

W 3 9180
Foom O Wy - 2 9180 ope
¢ = h > oo = b8 85em

Chon §, = 25mm b, = 360mm. T_éiH- 0

| r———— =

— Kiem tra Ugt dién dam d3 chom H35; enanyd, —
Cac d¥cirtng hinh hoe : ‘ rass
F =05 4 26 X 36 X 2 = 2752

_ixe oSy ]
3, = 12 +2><( 2 )xgo BN TSE

= T1447 + 327781 =499 228cm*

[P G T s ]

25 2 X 4993 228
_— e—

W <o = 9 984:.m? ™ | o
108 100 em =
h 97,5 o
Se ==F X 2% = 2625 22 = 4387cin* '
2 2 Hinh 5.5

S=95, + S, == 4387 + 1 X47,5X2375 ~ 555cim?

M3men do trong lugng bin than caa dam giy ra ta: tidt dién co M,

Trong lugng 1m dim.
YF = 78, JKN/m?* X 1m X 0,0275m? = 2,16KN
M=1IxX216X6X4—131X218 <4 X 2 JRKNm

Ung suft phap -

92 - 3R - -
T = _[‘.L == 192500 4 3800 = 19,68KN/em? < R = 21KNjem?
W §0o8s

(og suilt tigp :
QS 482 < 5 515
J3, 7 499 208 X 1

T = = 543KNjecm? € R = 14KN/cm?

Ung sudt tweny dirang tai chd cénh l1en két voi bung dim.

. USe _ 482 X 4387
! Ia, 499 228 X 1

= 4.32KN/ cm?

ax’



= 18, 7KN/cm?

e jo.89 1 2
i N A 1111

ouz==Vat =30 =V187% + 3 x 4,32%
== 20,14KN/01in? < R = 21KN/cm?.

— Thay dbi tigt diza dim.

Di¢m thay dbi i€t lién cich gdi twa é. = 2m.

Tai A6 ¢6 M; = P > 2 =2 482 X 2 = 964KNm.

. 96
W,y o= 98400 = 4 590cm?®
21
I = W, -!:- = 1390 - _1_%(_ = 224 50Ncmnt
I, == 1y - b, = 229500 — 71417 = 158 033cm¢.
. 2 2 ¥ 153 053 ]
Fo= = e = 33,2>cm?
h* 97,5
p—— - . 33,25 g
Chifu réng pan anh b = =—""— = {33cm. Chon b , == 1830mm
2,0

Kidm tra lai ti€t dign da thay 4di:

~ 51
L=1J, 471, =71400 + 2><;¢,5><18><(_‘*;»°)

= 283 280c,n*

N
S, = 2,5 % 1§ X % = 2137,5cm?
20 3 29 - :
M, = 964KNm, Q, = 482KN, W, = 21 = 2X WO _ 55060ms
h 100
6 = -:_\i 9_6_'}0(_) = 16,89KN/em? £ R = 21KN/em?
DA .

Tai chd ddi ti#t dien dimg duong ban doi diu thing goc d& ndi ban céanh.

Ung sufit trong dwong tai chd lien k& giira canh va buny ddm:

95 .
16,89 < oo = 16,04 KN fcin?

i

_hb
0 = O

QS,, 482 x 2137
T8, 285290 % 1

Il

= 3,61KN/cm?

a=Vol + 30 =V160 + 3 x 3,61 = 17,21KN/em? < R = 21KN/cm?



— Tinh lién k&t gilra cinh va byng ddm.

Lare trugt trén lem diai dwong han lién k&t gira eanh va bung dim
T=7Ts X lesa =432 X1 X1 =4,32kN/cm

T 4.32

\ 3-18) ta co by 3 =
Theo (3-18) ta co by, > 2pRE 2>x0,7X%X15

== 0,2cm

BE chdng ri chon chidy cao | dwong ban lién k&t gita canh va bung dam
h, = 4mm,

'— F:%m tra bn dinh tdng thd.

Iy sd L = i—?ﬁ-—— = 11 qua nhd nén dim bdo dim dn dinh tdng thé.

4

— Kidm tra dn dinh cnc b¢ #.3.6).

h 95
Ty sd -f- = 13 = 95 > 70 do vay barn bung dim s .4t du dmh cuc bo do
By

rng sullt titp & ving gin goi tua. Cdl] phai dﬁt clic swérn ctrng ngang, cac swén c'rvng ..
niy 44t cach nbau 2m, do viy ¥ =

. 9.5 1003, \?
o s+ )9

et Y
= 125 + 3'-"—) (m‘ < ) = 14,9KN/cm?
L 4 100

Toue trong dim toi i€t dien cé Q,, 1a 5.3KN/em? vi T, < T,, nén bin
bung bao dim ¥n dinh khi chiu ung sulit tidp.

) h
Vi ty »3 —GJL = 95 < 160 nén ban bung s& bn dinh trong ving gite dim li

b
ving ¢6 itng sult phip lon.

!
33
f_ S 00 Tl . >§

W ; ]
= . T ' I
i
§ I
| 1wweoco
- r———-———-———-
. |
2ooo - l 2000 1 ] 2ooo | I
J 12000 J ) ‘T
Hink 3.6



Ki¥m tra lgr o ban thir 2 Y vang ¢d wng suiit ti€p va &ng suft phap déu Yom
Momen va lire cfit tai gifra 0 han ein kidm tra i -
M =482 35 = 1687 ENm.
() = 4RZKN.

\ 3870

o =L o 006 s KN/ems
W 9981

T = 33KN/em?

Oy = -;\—\=- (T/em?} trong do Ay =k, 104

. M PR bc . 3
ki tra bung thee ¥y = ¢ T]I (3:)

c = = nén k, = 7,46 vay A, = 7,46 X 1¢*

} . 746 > 100
k3 -— _}.i'_ = Y5 do \-;l\- Cu = i_..}..q_...?_l(.)_ = /"16 'r/‘(_',l,']'l2
& ) 057

= 74,6 KN/cm?
T,, = KN/ em?

Bifu kicn 4 ddm bio An dinh

th th

16,897 /5437 . . . .
)+ (=) = 04 <1 bang buny 8n dinb cuc b) dudi e
VI 7i6) * (Tis) <1 bing bung on @ ?

dung d6ng théicla mdmen va luc cit.

Kich thuée sudn cirng ngang -
h ) ~ -
B> o+ 40 = 3-:‘}0—00 + 40 = 73mm
4 = 1-1:_;- b, chon sudn cung ¢d kipb thwée :
b, w 80mm ; 8 = 8mm.
— Tinh suén dilu dim (1. 3.7)
Theo (3-22) dién tich titl di¢n chju ép mgt la:
" F,, = 1,8 X 18 = 20cm?

A 481 '
O.m L }j—-- L W - 10.02 K&/Cl’!\'

" < R, = 32KN/em!

40



Kidm tra bn dinh theo (3-23):

16 % 18 15 % 1

—_— J— 4
i = 2 + i3 = 780cn

Fd = 1,0 ¥ 18 4 15 M 1 = 4dc1n?

re o= g/ _la = v/ 780 = 4,48cm
v 44
1

0 .
l, = 100cm === = —:—0?; = 22,4 tra bang dugc ¢ = 0,968
r 3,
g = —A— = - 482 — = 11,5 KN/cm?
eF 0,968 ¥ 44

< R = 21 KN/ecm?

_+’r1 =3 4:*.}_‘5’

i
v
e T
4 @ @

I WL 7

Hink 2.7, 2) Ciu teo diu dim
b} Dign tich ti& dién tham gis chju phin lyc gbi tys
¢) Dién tich it di¢n chiu ¢p mgt

— N6i dim.
N&i tai tigt didu gifra ddm. Tei méi ndi co
M= M_, = 1928KNm, Q ma 0.

N3i bén bung diung daérng han d8i ddu thdny goc. ng sulit tai mép ban bung
lien k€t vél bén cianh 14 18,7 KN'cm? virot hon cuwéng 40 chju kéo cie dudrng han

Ri = 18KN/cm? 3%, nkm trong giéi han cho phep. Hun nfra wng sulit nay s@ gidm
rit nhanh v& phia truc trung hoa nén khong gay énh hwdng gi 1é&n cho dwong han.

N&i bin canh dung dweng han xi¢n géc 45°. Chidu dai dwong hin
718! + 18" = 25,4cmn.
Ung sukt trong dwang ithn xidn goc la:

0 X cosa wm 19,69 X 0,707 om 13,92KN/em? < R} mv 14KN/em?
0 X slnx e 19,09 X 0,707 wa-13,02KN/cm? < Bl = 18KN/cmt

47



B. BAC PIEM TINH HE DAM CAU TRUC

I1¢ dim ciu tryc gbm dim clu truc vk dim Ldm. He diim cliu truc trye ti€p

nizdn tai trong tir cdu tryc d® truy®n vAo khung ngang, cho nén né chju Iwc dong va
di d¢ng ciia ciu truc.

Tich hé dim cliu truc v& nguyén tic ciing ging nhir he¢ diim san. Trong phin

nay chi trinh bay nhirng d&c didm khi tinh dim clu truc va dim h¥m.

§ 30, Tinh ¢di trong

Tac dung vao dm cBu truc c6 3 loai tdi trgng. TAi trong cfu trae, hoat tai do

ngudi, dung cu mang lén d#it trén dim hEm trong khi sira ch@a clu tryc, troug lugng
bén thian ddm cly tryc.

Tai trong do céu trgd gy ra gdm {ai trong déng va tai trong ngang.
~ Tai trong dirng duoe tinh theo cdng thie: :

| P=11x12x P, (3-25)
Trong dé - i,1 12 hé¢ 88 ddng lue.
1.2 12 hé 58 vugi sl (A8 véiclu true ¢6 sire ndng <5T thi he¢ 8 vagltdr n=13)
P, —Anlvc binb xe clu tryc tac dung vio dim (ira trong cac bing vE cliu Lruc).
-- Tai treng ngang dvoc tinh theo cong thire: |

! 2 (+a
T = anT, = — —_— = N -= L]
e = on @+ g = an =

- {3-26)

*

Trong 4o a — H¢ s38 k& A€n sy ting tdi tronyg ngang cha clu trygc c6 ch¥ 4o

lam vi¢e n¥&ng va l&y theo bang (3-95)

H: 8 «
.- Bing 35
r I H§ o6 o ki tinh
Lost cdu tryc Canh trén cha ddm civ | Lién k& dim hidm vio
irue va ddm him Wl elw true v vao edt
———
cidn trge moe mém ¢o swre nang link
béng KN
59 — 100 2.5 3
L1530 - 200 2 | : 4
300 — 1500 1.5 3
21750 — 275¢ 1,3 286
3000 — 3500 11 2.2
Clv tryc moc cimg 15 3
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— He 53 vurgt tai.
Q — Sire ndng lon nhit cla ciu tryc.

& — Troug lugng xe con mang méc cdu cia cﬁu truc, khi khéng cé trong cac
bing cho sdn cé thE tinh bling 0,3Q.

i%‘-fr"He 38 me sit gifra banh xe vi ray.

%-— T§ 1¢ gifia 36 binh xe bi him trén tdng 3 binh xe cla xe con.

— Téi treng do ngudi, dyng cu mang lén d& sira chire cliu tryc duwge 1y 1a
200daN/m?  he¢ s8 vigt tdi n = 1,2

— Trong lirgng han than diim ciia tryc vi dim hiim lic diiu chwa bi€t chinh x#c
nén dwge xic dinh theo cdc hé s8 8, ;. Cic hé s8 niy ldy theo bang (3-6)

H of 8, 8,
Blog 3.6
Nbjp dam cln trge (m) 6 12 18 v& 1én hon
B, dung cha mdmen M © 103 1.68 1,08
1 $, ddng cho lyc cift Q I 1,02 1.04 1,07

Ding hé¢ s& nay d& nhan voi céc tri 36 néi lye M, Q do ciiu trye gAy ra. Vi du
nhir 43i v&i didm cliu truc nhip 6, ni lyc do trong lwgng bin than cla ddm gay ra
d6i v&i mbmen udn 14 3% clia toan tht momen do ciiu truc gay ra v 2% d68i véi luc chit.

§ 31, Noi lye

Téi trong clia banh xe cliu truc tdc dung vko diim 14 tii trong di ddng, do viy
d¢ xdic dinh néilyc trong dim ciin vé dwong anh hirdng clia mémen vd dudng anh
hirgng ciia lc cdt. Thuong vE d8i voi cae ti€t didn cach nbau 1/10 nhjp. Sau d6 ding
phwong phap sép-xe d& tim hinh bao n¢i luc clia dim (xem gido trinb co hoc kit clw).

Trong triedmg hyp nay c6 thd dang dinh 1y Ba-ré d& xdc dinb vi tri cdc tdi trong
gy ra n¢i liec mémen 1én nhit trong dim. N¢i dung dinh Iy 46 nhu sau: mémen
16n nhit trong dim don gidn chiu tic dung clia bt luc di dong o2 xulit hi¢n tei noi
dit luc tap trung khi lre nhy ndm & vi tzf d6i xirng v&i hop lyc cla ta&t cid chc lue
tic dung lén d@m qua truc d8i xirng cla dim.

Ehi tinh d&m clu tryc bao gi¢ ciing tinh v&i hai cliu truc mang sirc niing 1&n
nhi&t dirng sat vao nhau.

§ 82, Chon uft di¢n
—~ Tinh mdmen ch8ng udn yéu clu:

Mo
W’c - = + (3"26)
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Trong d¢ M_, — mbdmen udn lon nhit trong dim; 150 + 250daN/em? k& d&n
tic dung ciia lie hAm ngang vio ddm: m = 0,9 — h¢ & didw ki¢n lam vige

— Xdc dinh chifu day bung diim theoa digu kién ung sudt éuc ha.

™ng suiit cyc b tac dung vao ban bung diim citu truc duge tinh theo cong thire
m Py
ez

(3-27)

s =

Trong do: P, — tri s3 lwe tap trung khéng k& d&n he si déng luc nhung co ke
d&€n heé 55 virgl tai,

n, — h¢ s€ ditng cho ciu trye ¢é ché d¢ liun vige ning. Liy ninr sau: ciu true
moe cingla 1.5: ciu truec moc m&m chay dién 1.3 ciu true moe mém quay tay 1,1,

3 — chidu day dung dam.

Z — chidu dai phoin b3 =ng suit tdp trung doc theo ban buyng.

z=2C"/ ‘35— (3-28)

. — h¢ s3 ldy theo: Aim han 3,23; dim tin 3,75

J. — tdng mdmen quan tinh canh va rsy diim ddi voi true trung hoa cla moi
vhan 3. Khi ¢, dat d€n gioi han cuong do thi: '

o _o,b, n Py
dmin = 3oE R 325 R,

cm (3-29)

— Chigu e20 ¢o lgi nhilt cla dim durece xic dinh theo céng tinre (3-12) hodie theo :

hie ="/ -g— kWi (3 30

Trong 46 ky = by _ d9 ménh bédn bung dim.
3y

— Dung cang thire {3-13) { «ae dinh dign tich Ligt di¢n bdn canh.

§ 33. Ki2m tra tiét dijn.
B&i v&i cdnh trén s

M M, o
= — + — L R 3-31
TERT T Wy G50
Bgi voi canh duéi .

M :
0 = <R 3-32
\v: = ( )
Trong d6: M — momen lén nhit do tit ca cdc tdi trong dung gdy ra trong diim,

M, — mdmen do lrc ham ngang.

50



\\';', \\':-— monten chdng udn phin tid dién trén vA phliin tift dién

dudi cha dim.
W, — momen ching udn cia dim him.
‘Kid¢m tra d¢ ving theo céng thie:

o MYE

Yéu cihit d¢ vOong nay khong viro® qua céc dé vOng gitd hen d3 qui dinh,
§ 34. Tinh li¢n k¥t giiva cdnb va bypy dim.

Ung suit tidp cia dwoug han gée lidn k&t gifka cinh v bung dim :

TR 1 ' le # n11)1 J = h .
T =1} Th + 0 = Z6h, \/( ] ) + (—7‘-) < Ry (3-34)
tr deé rat rao;
1 Q3 \* | nP? 3_9s
> o VI ( z"_) 33

§35. Kilm tra 8o djoh tSog thE va 3o dink cuc bd.

Khi ¢6 diim him thi khéng cin kidm tra dn dinh t3ng thé. Rii khong c6 dim
hiin thi kidm tra 8n dinh tbng th theo cong thire (3-19).

Ki¢m tra dn dinh cues hd xem gido trinh két cfiu thép.
§36. Vi du (3-2). Tinh dim wiu tryc va diim hiim cia nha xwdng cd cin tryc
sirc nang J00/50 KN (30/5 tiin), ch€ d6 lam viée trung binh, nhip ciu truc I = 19,5m,

vnhip cia nhi 1 &= 21m, hoal tai trén dam ham 200 daN/m?, be s8 vugt tadi n«= 1,2;
he s8 d¢ng lyc n = 1,1. Ding thép CT3, que han Ed2.

Bal giai -

1) T'ai trong tac dung lén dadm :

88 litu v& citu truc: P, = 300KN
Trong lugng xe son: g = 120KN

58 litu ray KP70 . I = 1082 cmi

— Téi trong tam thai trén diim him p = 200 daN/m? qui v& tdi troog pbAn bd
d&u trén dim oiu tryc.

¢ = 0,5m X 200 daN/m? X 1,2 = 120daN/m
(18y bé r¢ng ddm himn la im)
-— Ap lizc dirng ciia 1 banh xe : , ‘
P=nXngxP_ =12X11X 300 = 39%KN.

)



— Lirc bim ngang ctia 1 binh xe:

_Q+g, 300+ 0 j06KN
2 X 20 2 X 20

2) Xac dinh noi lrc.
Iz -
bl _RX 27 2x3%6X%X27

R — 3564 KN
~ " R o s 6 6 '
’5 o soq 3‘

X Vi tri gdy ra ndi lye bt lgi nhit
700 329300 proo nhu hinh 3.8.
Ip¥ GO
L Tedoo M, = M, =R, X27 =R, X27

= 962,3 KNm (chi do ap lyc banh xe gdy ra)

Hinh 3.8. Vi lri d¢ xac dinh noi lye . = 3564 KN,
bit lg! nhilt cia dim ding . .
cho vi du (3-2). Qp = Quay = 435,6KN.

3 L} 2 3
Tai C: M, = q (._5*_3":_‘.'_) = 1,2 (-9-:829—-) = 5,346KNm

[] l * X 9‘
Qq—q’ - 1,2 X 0,8

= (,36KN

2
QL — :121_ =12 2" 8 = 36RN

Viy M., = 962,3 + 5,346 wme 967,6KNm
Y 3564 + 0,38 = 356,BKN
X, = 4356 + 3.6 == 439,2KN

Khi k® &&n trong lrgng bin than cia dim cidu truc nhin h¢ s6 1,03 v&i mdmen,
he 98 1,02 v&i luc cdt (theo bang 3-6).

My, = :,03 X 967,6 = .996,6KNm.
Q" = 1,02 x 336,8 = 363,9KN.
QM = 1,02 X 439,2 = 447,98KN.
Déi v&i Iye hEm ngang .

My =M %;. — 30,62KNm,

max
Q% == 859KN.

Q5" = 13,83KN.~



3) Chon ti¥t dién.
Ding diim I khong d&i xing. Chidu cao nho nhit cla ddm duge x4c dinh theo

n b 1 1
didu kign 46 crng — = :
ién d¢ cing n, 600

™8T 4800 T nm o 4800 X 1,2
ChiRu cao lgi nhiit cla dim xac dinh theo céng thire (3-30) : |

Mo 99660

Woome -~ -
re 08R - 08x21

= 5832cm?,

h
K, = —-a—f- ; tam chon 100,

hy, = ’\/—:} X 100 X 5032 == 96,18cm.

Chon chi®u cao ti&t dién dim 1000mm,chiu cao byng diim h, = 960mm.
Chi2u day bung dim pbadi thoa miin hai cong thire (311) va (3-28).

3 Quay 1,5 X 448
min = 9 BRm 96 < 18.% 0.9 Sem
n; P, : 1mP, 1,3 X 360 1,3 X 3,60

= 0,639cm

\ 3. == =
min 3,25mR 3.2omRJ; 3,25 % 0,9 %2100 3,23 X 0,9 % 2100 X 1082
Chon 3, = S8mm.

" So bd dinh dién tich ti€t dién cénh dim
3 W 3 5932
J_— —_—Ll — 1
Fo=73 5 =7 g = 268w

Tiét dién dim chon nhu 25

850 >“J 3] f1 T8 150

1 _ﬁ

]
. 0
Bin bung — 8 X 960 g
u
© Canh trén — 20 X 300
Canh dudi — 20 X 200

Dim him theo didu kién
d¢ vdng. Chaon U N= 18,

Thép bin byng dim.bim
3 = 6mm (H.3.9).

4) Kidm tra lgi tiét dién. * 7
. 2o
Cic 44c trung hinh hoc -{__2}-
clia dim cliu tryc: Hinh 3.9. 1i&t dién dim ai chon trong vi dy 3-2.



— Vi tri tryc trung héa:

30 X 2 X 49 — 20X 2 ¥ 49

p - = 5,54cm
30 X2 4+ 96 X084 20X 2

' — M6men quin tinh :
Ti¢t di¢n nguyén :

0.8 x 93°

Jog = 12

F 08X 06X 5510 4 30 X 2 X (40 — 554)
+ 20 X 2 X (49 + 5,54 = 293 650cm, |

Ti#t di¢n da thu hep sau khi da trir 18 buldng do cin lien k&t voi ray cﬁu truc
Jo=1J,, — 3= 203 650 — 2 X2 X 2,3 X (49 — 5,54)? = 276 273cm¢

— MOmen chdng ubn
Ti#t di¢n nguyén:
' 293 630

a3 — 5,04
4 __ 293 650

o R T
Ti#t dién thu hep:

276273
Wi = e sm = O
082
wt = 278218 L 5iem:
50 + 5,54

~— Mdmen tinh cia nira titt di¢n :

= J0 X 2 X (49 — 5,54) + (11—8%3!3-4-) 0,8 = 3329%cm?

— Bjc trirng hinh hoc cla dfim hiim (theo phweng ngang).

<

20,7 X (100 — 1,94) + (100 — 15) x 0.6 X (_3_& + 12,5)
z, == . b == 36,7cm.
20,7 + 85 % 6,6 + 2 x 30

— MOmen quén tinh cda dim him
.

) r3 .
3y =207 X (100 — 1,04 —367)%485% 0.6 N (5:_’. +o125 —as7) 4 REXE

J 12
2 X 30°
12

+

+ 2% 30 %X 367 — 2 %223 x 36,7 = 108&44ant

Mémen chéng ubn cha édm bdm d8i voi mép canh trén dim clu tryc

198 644

pra 3 T ———— — .z
. e 15 = SMZm



— Kim tra &ng sufit phap

Canh trén dim cliu tryce :

g M My 99660 - B0R2
== == . = . y v . ]
T W, T 6211 38E2 fom? < 21KN/om

Canh duwdi dim ciiu tryc :

o= WMT - _.?i’_;%L = 20;04KN/em? < 21KN/emd.
l .

th

— Ki&m tra irng sufit ti¥p & goi

QS. 44798 x 33287
— P b e b'. R o : A 3
t= Jnc(’ 293650 % 0,8 34 ‘KN/c-ln < 13KN/cm

— Kidm tra d9 ving clta diim citu tryc :

99 66 : .
1,1 x1,2 L1X12
Me 1P 5503 X 600 3
f = = - 044 A
10E}ne 10 % 2.1 % 10° X 293 630 0.4407cm-
_f__u,4407___1_<1
T~ 600 1362 ~ 600

— Kidm tra 1rng suft cuc ho :

I = 2%?‘2._’91 + 1082 :1102cm¢

/ 1 - 1102
3 — N . : ——
z wm C _-ﬁb = 3.25 -__—.0,8 == 36,14em

- Py _ L3 X360 e skNemt < 21KN/em?
Yo = ST T osxasn o ieRtemt < 2IRS/em

3) Ki&m tra on dinh cuc bo ctia bdn bung ddm :

h,
—_— o ——— =

5 5 120 > 80 bin bung mit dn dinh cuc by do &rng sudt tiép:
b

B3 tri cdc swon cirng cich nhau cidc khoing a = 100cm.

9
BE rong suon b, > -_Eq + 40 = 72mm chon 80mm,

b!
6—-—‘-—1_—

= 3,33mm Iy §, == En;km.



&

M 717,6 + 896 4 955,8

Kidm tra 0 ¢ M___ {(xem hinh 3.10)

a b c 3
1000 | 1000 | 1000 [ 1c00 | 1002 | 1ooo
1 ™5 *
' ' coco

Hlnh 3.10. BG tri swdn cung & bung dim ciu truc.

Xdc dinh gia tri M,, trong ¢ 3, 13y gid trj trung binh tai 3 dilm a, b, c.

8

: : ] ] .
M, = 3564 %2+ 1,2x C2) _ 717,6kNm.

2 ] .
M, = 3564 X 2,5 + 1,2 X S‘i_%'_l_)_ = 896KNm.

2
M, = 3564 X 3 — 396 X 0,3 + 1,2 2 = 055,8KNm.

= 836,5KNm.
3
Ung sufit :
M, 85650 X (50 — 2 — 5.51) .
0= = —— = 12,38KN/cm?
T T 293650 /
T TI—-Q"
3y
Q, = 3364 + 1"‘: 2 o 337.6KN.
Q, = 386.4 + L"'_;_l = 357KN.

Q, == 356,4 — 396 = —239,6KN.

357,6 + 357 — 38.6

Q
1 ™ 3

= 225KN.

225
96 X 0,8

0., = 16,18KN/cm?

T =

= 2,93KN/cm?



vti=-19%°. =10t> 08

g, 16,18 . . .
o = iTaE = 1,307 virgt qua gidi hon tra béng cé k; = 82,3

Wia \2 8\ -
o, = K, (."h “) = 823 (1@%—@3) — 57,15KN/cm?

L]

ket _(1003 '
O = = k(52)

k; tra theo -f— va Y

Bo {8\ no 30 [ 2\
= —=|——! =08~—{—=] = 3,9
V= () (3%)

ho bb' ’ 96
k, = 45,3
b §
Bobo = 45,3 (-1—0%6&5) = 29 KN/cm?
9.5 1003\1°
= (12,5 + 22\ (190
T ( ¥ u')( d )
= 2 = 1,04, d = hy = 96, 3 = 0,8
hy
- 9.3 100 X 0,8 \? - :
= 12, . = 1 ' 3
T ( 5+ l,m)( - ) 15,02 KN/em
Kidm tra:

G Och \? T \! 12,38 16,18 ? 293 !

— o —— + 1 — = 2 2 == 0, ,g.
\/(0. aa.o) (1‘.) (57."1'5_ T )+(15.02) <O
Pdm bao dn dinh.

Twong ty nhu viy kidm tra cho 6 ban 1.
- .4 %1 2 _-.-l e
My = .31".6.2___ + x,g x {8 . 2) — 179,85 KNm
Qu = 4356 + 2252 = 438 6KN
o = 2.%% X (30 — 5,56 — 2) = 2,6 KN/cm?
438,6 .
= — ma 5,79 KN/cm?,
T 96 % 0.8 5 Jem
Kilo tra:
( 26 A 16,18 )}I + (-—-?-’1?—-)' = 0,512 < 6,9. DPdm bi> dn dinh.
57,15 29 15,02



G) Tinh lién k&t gita cénk va bung dim :

1 JTOR. Y np v
h";’zsﬂz\/( ] ) + ("f)

S. = 2% 30 (49 — 554) = 2607 cm?

) \/448 L 2607 ’+ 1.3 360 !
2%X0,7:715 ( 293 650 ) ( 36,14 )

= 0,645¢cm. Chon h), = 8mm.

hy 2

7) Tink swén cirng diu ditm -
Chon chiBu réng swon cirng b = 200 mm vi chidn diy 10mm,
Kiém lra lai ép mit:

A 448 X 1,2
= -~ = 26,88 KN/cm? < 32KN 3
o 20 1 i /em? < 32KN/em

Ki¢m tra dn dinh:
Fo=20%X1+4 038X 12=2906cp?
152, me 13 X 0,8 == 12cm.

3 3

I8 666,70
I = —F = W = 4,74 CITl

100

666,73 em*

1y = 100em » = T 21 tra bing ¢ ="0,968
4.7
6 = M8 = 15,63 KN/ecm? < 21 KN/em?.

0,968 x 29,8



Chuong IV

chdT

§37. Nguyén the tinh cft.

Cot dwge dung phd hi%n trong cie logi k8L cdu va cong trinh. Tinh et dwa vio
uguyén I¥ tinh todn dn dinh cda thanh nén ding tim fhodic léch tam.

1 trieeng hop nén ding tdm cot s& mit 5n dinh theo plumng truc c6 d¢ ménh
lon nhiit amax (1 tir ¢ manh d8i véi hai tric chinh x viv y cla tidt dién cot). BE
tidt kiem vat 1idu, 1igt didn cot nén bS tri sao cho dd manh theo hai phirong cdt x&p
xi nbau ax = ay.

o trirdng hop nén léch tam, néi dung tinh todn c6 phire top hon, khd ning chiu
lye,cln ot cin duwrge lin gt kidm tra theo phwong bn dinh trong mnat phing udn v
ngoii mit phfing udn cia ¢dt.

Y& cdu tao, ti&t dién cot co thé b tri ddc hoie rony. Theo nguyén Iy ‘tinh Bn
dinh, bung d#c clia cét khong bi bign dang theo phwong luc ciit trong qua trinh mit
on dinh, néi chdt ché hon la hwgng bifn dang nay khéng diang k& va xem gia tri ¢cda no
biing khong; con bung rdng.thi ¢o gia tri bifn dang dang k& va lim gidin kha ning bn
dinh cla cot #6ng. Vi v@y khi tinh dn dinh cot déc thi dung do manh a — phu thagje
J vi F cha tidt-dien ¢ét; con khi tinh dn dinh ¢dt réug thi ding 3¢ mdnh twoug
dwong ay — phu thuge J va F clia tidt dign cot, phy thuge 18t dién vi so 46 b tri
thanh gidng va bdn giling cla bung rorg.

Toan'bo khd ning chiv hixe néu trén con dwge gol 16 dn dinh thng the. Tiet
dién cot cliu tao tir cic ban mbng (ot dic) hude wr cae thanh (cor rong) — goi la cic
phan t3. Khi ciac phan t8 nay chiu lye nen thi cling aay ra mft On dinh — goi ta mit
bn dmh cge b, Nhu vay ngoal vige tinh kigm tre &a dinh tdog th&, cin phdi tivh
kigm tra ®n dich cyc bo. Yéu cdu Gng suidt dn dinh cue bo khéng nhd hen wng sult
3a dinh tdng the,

A. COT NEN BUNG TAM
§38. Coug thirc tinh vid yéu clu cin tpo tiét dignm et

1. Béi vél cpt tél dign dke va rdung.
Tinh cét (thanh) theo didu ki¢n On dinh

L2
£L



F — dién tich 1ift di¢n cinh (F,) v byng (F,) ¢81 voi cot dic
~ di¢n tich tidt dién cic nhénh 38i véi cdt rdng.

IT
- . . T
¢ — hé 8D udn doc xae¢ Ginh theo 49 minh: - H
A — 81 véi eft dic va d8i véi trye thye cla et IA I 'A
réng (trge . Y _1_
: T[] Fi”84
Ay — A0i v&i tric do clia cit rdng (trye A). L. iy 'i".":
A Ny 0 f{10. ;30 [30 [s0 [0 e {70 90 | 100 |10
¢ (thépCT3) |1 0968|097 |0.%3 (0005 |u867| 0,82 | 077 {06,715 | 067 ] 0,582 {0,512
A Ay 1120 (130 140 190 16 170 180 19 200 210 220 -—
——
¢ (thép CT3) | 0,448[0,397| 0.348 | 0.305 {027 |o0,2¢ | 0,216 | 0,196 [ 0,175 | 0,16 | 0,146 | —
* } = ul — ehitu dai linh toin et
f ) ¥ ¢
S ad
lidgn k&t ’,’ Ilf
[ 2 1 0,7 0,5
* 1, cha edc trudny hop khac xem myc cot nha cong nghiép.
B4 mianh gial han
[} == 120 - @3i vk thanh chiu lye chinh. ’
130 — d0i v&i thanh phy (cdt suwdn tirdng, thanh bung din, thanh gifng. ).
Gia trj ban xinh quan tinn gin ding ¢, T .
¥
)y 2
[ ~d
i —L—f—
‘!'—r*} 31 J b
r, = 0,21h 0.43h 0,33D 0.10h
r, = 0,21b 0,24h 0,33D 0,40b
' {3/' '-y J..V '
x x '-'c_L g
r b _J - y ——— A
e Sy - -f -l'
e tel ;—4 T
ry = 0,38h 0,38h 0.41h 0,43h
r, = 0.44b 0,60b 0,52b 0,43b




2. BSl véi ot tiEe didn &fe.

- .
Tinh 49 minhk A= -'rl : 5 I‘fb:” Ibo

/3 . .
T = i ban kinh quéan tinh. ho
Ty 85 giéi han b/3 clia ban canh (43i véi thép CTI) § ”.j’o"Ab .
phy thude . T‘ é}, i
» | 2 50 75 100 125 I
be/3 | 14 16 18,5 20,5 23 ki '

Dién tich 1i&t dién ban bung dege Iy Fy = hy X 3, khi:
' h b
=L £ va £ 40 + G
3, L i
(48i vo&l thép CT3). Néu khéng thda min yéu cdu trén thl durgc tinh theo mat trong-hai cich sau:
F, = bo X &,. Nhung vé&i didu ki¢n ait

Fy = 3, (2 X 153,)
sudn doc 48 théa min yéu clu trén.

{khéng ait suwdn doc).

Ao 1 ke

) i
_ 51|
5 =
Ale &

' FF’J |
s 155 b, 2- 108, ; 3, 2 0.75 & ;

_ll_.

b, /3, £ 15
Yéu clu it sudn ngang khi
b, 320
CRa 1 A g
R unl.x theo KN/cm? . Tropg 1 dogn chuyén 1 . l___ |
ch& it nhit ¢4 2 sudm ngang. .+‘_+. l("f""-’)ﬁc L

b, n
b, '5",—‘ + 40mm ;

3.3 b, /15

B3 day céc ban thuomg by
dg=8 . 40mm ; 3 =6 _ 8mnm

Lidn k€t cic bin trong cot yéu clu:
o= duéng hin lén tge, by o 0.5 8, vi by 2 Omm
= 1i4n k& dioh tén 1y khodng cich dinh t8i da theo cRu tgo vh khidng qud 183,

a1



3. BSi vé1 cht ring.

— e e e — pu—

Tinh ad adnh a,,

Rin giing " Thanh giang

i

_ = —ﬂ-———k
o
)
i
AN
A

7

*M ‘
i
=
y

‘/

— 44 manh cda edt dbE v trye ¥
A — d4 mauh lén nhAt cda cit
At. Ag — A3 mdnh cda tong nhanh 4B vl true 1 va 2, 1y theo chidu dai ly.
F — dién tich U ditn cae vhanh
Fo Fgi Fgg— di¢n tich ti#t dién cic ‘thn.nh xicn cla cac mit rong tva 2.
K, Ky, K3 — be s0 phy thude goc a & cic mit réng.

a* | a0 | s | 45—60°
K | 3 ] } 27

Q — lyc cit qui uéc dung d€ tinh thanb v bdn giling
Q = 20F daN (4di v&i thép CTI)

F tinh theo cm?

62




Tinh bin gikng-

Noi firc cdt

0 ] 1 ﬂ:r
T == 1" 1 ' 4 1
(4: | t '
4L+ B {2 ~a
| 1
Mormen uin 1 i Ml
o Ll | .
M — 11 ] i
. ! |
2 [ |
. . .0 'J : . i |l e Q
0»1 — lire it trén 1 mit rong ;Q,_ = — | & :
‘ n Wl & Lyl
n — s0 milt rény chiu fyre
f_bi__f
Kich thiede bin gidng : ' *-—— --—.-.b —

dg= (0.5~ 0,73) b

1
S =6 o~ Wmmviy, > 'y b.

—_— G
Tinh thanh gling.
8

~~ Thanh xidn thwing i hing mat thép goe. Tink nhar o« /P
thanh chiu nén ding tim vai : chidu dai tinh toan bing chida
dai hinh hee bp, hé st difu kicn lam vibe m == 0,75, vi ndi A
Ige D= Q,/sina.

-~ Thanh ngang iy tift di¢n hing thanh xién, b Q,

§ 39. Trinh ty chon tié: dign cijt

1. Cot tidt dién dc.

2. Cét rdng.



XG’C dlﬂ/‘l N 5 lo
Du kiéh hinh dang t1igF
dién coF . loai fhep

_
Gid thisk Agt = 60~100
Tra ban’q tm F

C 1

N !":1(;: [fo/)\
F:fc::————— He ber,
PR =rx o U7 V/O('/

— 1
Ket hop yeu cau oy fao
Chon &} dén coF

1
Tinh chinh xat : F I, J; %, 1y, 1

Ax, A
Tm P theo A0

|

0— N g/?J

s




4

- } Hen /707:7/7’ nh muc Q,
J N nhu’ng chi finh asi vy
I

Chon 1&F dién nhanh

fruc x.

e -

6,/22, 7%/8-} A - Ax
Fg va
hodc A, = 30
71-0,}) Ay va
b yeu &y .
Chon &

Tk thank c]rb':r-:c]
/wé'c bd?? 715717

b

Lﬁr% A +d

65



§40. Tich chin cft

1t

< -
>
NANNRNY
®
N

1 RN )
s _jj / Py b P TTIITIINS
VS A - |
e % s U e O e R - t
Nl dung Ciéng thée tinh
Dign f.{l:h

ban 48

F B.L2> X
V - Rb!

-
Hb,=l"-.mn.q.;¢=s\/ F_m.... z 2.

Ry » By, - cuwdng 4d tinh toan cua hétdng chiu néo va chiu ép cyc bd.

Rpin = 0,44 KNjem2 dii voi bitang neac 100 va bing 0,6 — mac 150,

F, — di¢n tich m¥%t méng.

Mdmen udn

trong ban d¢

S anuniaaam

-~

Bdn 1 -~ cdng +6n. Mémen lon nhit M.
1

M=_ pa2 KNcmjem
2
N
p= —_  KN/cm3
BL
Bin 2 — Ké trén 3 canh. M = apal KNecmicw.

A |

b/aj 0541 006 |07 {08 09 10 {1,2] 1.4 2§ -2
a j0,06{0,074/0,08810,097{0,107/0,112;0,1210,12}0,132 0,133

Bdn 3 — Ké trén 4 canh

M = apa?

bjfa] 1 1,1 1.2 | 1,3 | 1.4 1,3 16 | 1.7 1.8 19 |2

=2

a | 0,048/0,655 | 0,063 0,069 | 0,075 | 0.085 [ 0,086 | 0,001 | 0,094 9,008{0,1

0,125




Bd da
¥ 3 ) M
bin a€ R

M — dwoc chon gia tri 1&n nhit troag cac moémen trén

& — thurdrny Iiy tir 16 . 40 mm

Dim A& ,

LN

g =
t
L T I BT B 1'}-P% ax-dl

| o
P @ TS e

Puéng han Tinh theo lye do ap lye p tac dung trén dién tich twong tng.

§ 41. Cdc vi dy.

Vi dy 4.1. Chon tigt dién ¢t ddc. ChiZu dai et 3m, hai diu lien k&t khap, Cou
chiju tdi trong thirérng xayén 400 KN va hoat tdi 1300 !\N Cac h¢ s§ vugt tai twong trng
Ia 1,1 va 1,2. Thep CT3.

Xéc dinh noi liye tinh todn :
. N =1,1,400 4+ 1,2. 1300 = 2000KN.
Chilu dai tinh toin cjt :
]'0 - lx o l). = Sm,
Ti&t di¢n c¢t bd tri theo dang chir L.
Gia thi&t » = 100, theo bing §33.1 tra hé 38 ¢ = 0,582 ; tinh dwoc:
L2000

! =" =14} :m? ;
ye 0,582 21 g
800
Tyye = Fyye == m:—: qcm
8
hyc = —6;[:-3— == 18,601!1.
b,, = —— = 364cm.
¥ 0!24

Binh kich thwdc cac han: cianh — 320 X 20 mm
bung — 320 X 8mm

G7




a Kitm tra tidt dien 43 chon (h. 4.1)

- 320x20 F =2.2.32+4 32,08 == 1536cm

I, = 2. 84(16 + 1) + 1_17 (0.8 . 32%) = 39 000 cra
1 ¢ ]

I, == 20— 2327 == 10900 cm?
12

_— 10000
Ty == -_i?)d-'}—._ 8,4 cm.
Hinh 4.1
xmax = ly = ﬂ?- = 95 b me = 0‘626'
Ki2m tra 8n dinh tdng thd
g == == 20,8 21 KN/C-I’H’

0,626 . 153,6
Kidm tra dn dinh cuc bd (xem § 38.2).

-'}'29 = !E == 8§ < 20

8. 2

) ‘ < 10 4+ 0,495 = 78
L= =07

bb {35

f < JEONIT = 70,
Viv 1ift dign 43 .chon thoa mdin-ditan kign dn dinb thng the va cuc bo.

Vi dy 4.2. Chon tiét dién cobrong chin nén dung tam lwe tinh todn N == 1220 KN,
Chidu dij tnh toin 1x =), = 6,2m, Thép CT3, Que han E42. Cot g6m hai ohénh
Tinh hai phwong dn bung réng : thanh va hin giing.

1) Tink cit ban gidng (h. 4.2).

Chon tiét di¢gn nrhanh F. Tinh A6i voi trye thue x. Gid thigt a, = 60. Twong
ang ¢6 ¢ = 0,82, Tinh duec

99
F .= —-E':g——— = 71em?
- 0,82 .21
620
r, == ~—— 10,3 cim.
ye 6

Chon bai phiénhQ Nz 27. CoF=2.35,22a70,4cm?; 1 = 10,9cm ; J; =262cmt ;
ry == 2,73 cn. '
Kim tra tift dién &3 chon theo di¥u kien dn dinh déi v&i trus thye x,
620 -

», = ——— == 57. Twong ung cé ¢ = 0,831
10,9

20 = 20,8 < 21 KN/cm?.

g — ————
0,84 ,-70,4

G8




Vay tiet dién d& chon dat yéu ciu.
By trf khodng coch edc nhanh, Tinh 48 viri truc do y.
Gia thi&t Me = A =57 Cho truéc Xy = 30,
Co: |
Myye = V570 — 307 <m 48,5

Tyye = -(-3?2_- = 12,8cm
48,5

12,8

— ==20,1
thit 23t em

chon b = 30em.
Tinh cde gia tri:

i =30.273 = 82cm. Clign 1, = 80cin
80 '

Ay =-——r -"=29,3:
2,73 .

Jy, = 2(262 + 35,2.12,53") == 11680cms ;

ry - 11680 — 12.9; P ,J:! ey ‘

© 70,4 N A PR A
620 e |
= —= = |3
T Y Y

Mo == VAR TN = 56,2 < A, = 57
Vay k& qud chon b dal yéu cliu v& dn dinh cla ot ddi vii true y.
Tiph ban gidng.

Lyc cit tiac dung lén mt mit rbng .
0.2.70,4

.
-

Q= = 7.04KN

Noi lire han gifing eo: e . oo

o e 7,04 . 100" of oo i Oty

T= ——"_= = 281KN
25,06

M_—_-_"L"_"_é_'.“ﬂ = 352 KNm

Y

Ti¢t di¢n bidn gifing liy — 200 X 6mm. Kidm tra b&n ciia bin giing :

352.6 . -
= e 8.8 21 KN/cm?.
= G620 o0 < 4



Kitm tra ducong han lign k&t ban giling véi nhanh cot (hy w Smm vi 1 = 200mm).

32.6 \* TR S ]
= —r ) =14 15KN /em?
(ovu,s 19)+(o7osm) < /

2) Tinh cét thanh qt&ng (h.4.2). Tigt-di¢n cot (F va b} iy theo 56 heu di xic
dinh d6i voi cft ban gidng & trén.

Thanh giing 1am bing mot thép géc L30 X 5 (c6 F, = 4,8cm?; 1y, =0,98cm)
30

TN i

sina 0,707

vi b6 tri theo hé tam gidc voi goc « =45°. Chidu dai thanh gidng 1a d ==

. 9
= 42,5¢m. D6 mdnh cha thanh: »,, = ‘é‘éz == 4% ; tirong trng cé ¢ = 0,394
T A c . . 4 7.04 S v
No¢i luc thanh giling co: Ny = —— = 9,95KN.
sing

Ki®m tra wng sufit thanh gifng theo didu ki¢n dn dinh

6= L. < mR
"‘Fl’ QF‘.
F
e 2P m 23 g 075.21
. - = 0.894.18
= 15,7KN/em?.

Tinh dwing hin lien kEét
thanh giling v&i nhinh cot (1ay
hy, == ﬁmm)

Nq
m . RE.0,7hy
9,95
0,75.15.0,7.0,6

Ip =

= Jcm.

f

B6 tri }, == 50 (phia diin) +
0 (phia sSngj + 30 (phia mép)
= Limm,

—

Kidma tra dn dinh toim cél
d8i voi true 60'

704
= ‘/48’ 97 . L% o 50 < 57.
M YY) <

7l Y [z

et Jnd

- — 20,6 !

. Hink §.2

Kidm tra dn dinh nhinb cét:

Mo =22 < (30 ~ 40).

2,73
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Vi dy 4.3. Tinh vi ciu tyo chan cot han (h. 4.3). Thép CT3, que ban E42, han
tay Moéng bétong mic 100, Ry, == 41 daN/m?. Lyc nén tinh todn N = 2000RN.

Di¢n tich yeu ciiu clia ban d€ (gia thift ¢ = 1,3):
F 2000

* T 1304 so00em’
Binh F = D.L = 49.72 = 3520cm3,
Di¢n tich miit méng ¥, = 80 > 100cin?
Tinh ¢ =12/ ______Lw =1,315 < 2.
Phin ap lye p = ‘2—2%?,— — 0,568 < 1,315. 0,44 = 0,58KN/om?

Tinh momen trong ban d€ (co 3 loai 6 ban).

Ban céng xon:

Ban tya trén 4 canh : — = a— > 2

M = 0,125p. 15,5 = 30p.

. Bén tua trén 3 canh: -£‘_=-1-1~5-8—=116 a, = 0,12
a8y 'y

M = 0,12p.15,5" = 28,8p.
Mémen lém nhit trong cde O
30p = 30.0,568 = 17KNcm/cm.

Tinh b& day béan d&:

2=/ -ﬂ_E“ = 2,2. Liy 22mm

D2 tinh cdc chi tiét con lai, cho trirée bE day cla dim A€ vi siezn d€ la 10mm, -
tit ci cic dwéng han lién k&t trong chan cfl cé chi®u cno la 10mm.

Tinh chitu dai dwing han 1, liéh k&t -gika dim d€ 1 va cot. Hai drong han nay
chju lyc N; (tinh theo ap lye trén ditn tich o,).
N, = p.q, a;pd,L--=0,568(75 +14 12'5) 72 = B65KN.

N | 865 -
I, = 1 = = 31,5. Lﬁ }y = 320mm.,
P o2,07.m.RE T 2.07.105 _Y’ |

(2!



Tinh tigt dién dim d¥. Liy 1, dd x&c dinh ¢ trén lam lhlt.l.l cao tidt dién dam
d€. Vay tiét di¢n dim d& la — 320 X 10mm. Lire tic dung lén diim d&, thién vé an toan,

co gid tri: } . .
p, = ])dl = 0,568, 16,25 = 9,23KN/cm.

Momen vi lire ciit {on nhit trén dim :

M = p“cf —_— = 9’23. 133—-!- = 1A0NKNem
2 2 :

Q = p,¢; = 9,23.18 = 166KN.

Ki®m tra dim A€ theo diu kién bén:

M 6. 1500

q = —— = - = 8,8 < R == 21KN/rm?
w 1.32° <
Q 1066 .. e
f = e = o = 0,2 R = I3KN/om3
O TR v

Pitorng ban lign k&€t gitta dim i ban d€ ¢6 hy, = 10mm va 1y == 720 + 2. 180mm chin
luc Ny Kidm tra trng sufit trén duirng han
N, (65

T e = - =9 & Ry = 15KN/fem?
by 0.7.10(72 — 1) + 2(18 — 0,5)] ¥ f

Tinhk swirn &€ 2. Tioh nhu ddm cong xon, ehin lire p trén dién tich g, Cic gia
tri 1érm nhitt cita M va Q¢

M = pd,e!. ‘.‘z = 0.568(15,5 + l)lx’.%- = 1520KNem

Q = pd,c; = 0,568, 165.18 == 169RN

Ki¢m tra ung suit swon (tidt diégn — 320 X 10mm) :

M 6.1520

d TIm e OT e 8.9 R
W, 132 o<
Q 169 .
e T 7].3 R ..
L Y <

Tinh dudrng han lign két gitta swon d€ vi col. Co 2 duonyg han. Kiém tra ung
suitt theo cong thure :

M 6.1320-
- = = 6,6KN/cin?
tu w,  2.07.1.315 /o
Q 169

o =F = 307.1.315 =%

h

T =Vt + 15 =V66 + 58 = 7,85 < Ry = 15KN/em?

72




Tinh dwérag han 'ién k& gilra swon vh ban @& : o ' ‘—L

i pd,c, 169 6.9
U=~ = o R o <

Duong ban lidn kdt gifra canh cft va ban d€ chiu lye p trén di¢n te——
irng suit '

0.568(15,% + 2) ok
= : = 142°<R
t 1.0,7 <%

Duwong han lidn k8t gira bung cot vi bin d€ chiu lyc p trén di¢n tich Q,, co
ung sudt ' ' |

T =

0,568(15,5 + 1) b
== 6.7 < R".
2.0,7 < e

(1: ¥ \1 ¢,
11 11

?

— 23 ‘4
- , \ / ——
1 oo . BRREZID4RNRRN I
1B © a @ |- : L \ o eS|

o : 7 -

| d.'.‘- aakara Eﬁ'n‘\.z dz _Q: Tz - ATH _u 1°4|T55 90

4 NESNNEBIRNENEE

-1:——-'

C i _4J_§?£____§.?_°.-_.___.lLJ?E’_L_
o 20

rd
N ,,‘___9__._,,_____1@

Hinh 4.3
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B. COT NEN LECH TAM

§42, lC&ng thic tinhk va ydu ciiu cldn tgo tiét dign cbt d¥e.

1. Tige ditn eft
€t chiu lyc nén N vi madmen M, (do uin hojic do nén léch tim)

¥ A |

T -

e | Rk -
LY

2:0m &[ih tromg mi1 phing uwdn

Cdng thire tinh.

of —

T

9 — b& 83 nén lech tam phy thade X, va m,, xem bing 4.1

Ay — 8¢ minh qul wtre
s =My VRE
= A 20751 104 = » . 0.03162. (thép CT3)

A, — 44 manh, xem cong thre cft &ic nén dung tim.

w, - &0 ¥ch tim twong duong.

N AU . R
1T EYNT T N ow,
n — h{ 58 inh hedng cliia hich dang Liét dién, Jay theo bing 4.3
| 2 E s ken vim Aii
m oz == = === — {J§ Jéch tam twong doi.
Py Wy

My .
oy - - 4§ l¢ch tim

F  — tift di¢n nguyén ctia thanh

"W, — mémen chdng ubn (ldy @3i voi phin nén nhidu)
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M, durge By nhu sau:

a) 4% véri thanh c6 2 d%u khép phy thude m va i-.

Gid trf M khd
m — —
A< d A>d
' . x _
mL 3 Mg = My = Mmax = X (lag — My M, =N,
m—3 . m=3
I<mLW| My =M, + BT X (Mpax — M3) My =N, + 7 X Mpga — ¥y _

Mpax = Imomen lén nhit trong thanh

8, — momen lé&n nhit trong pham vi dogn ry gitta ciia chidu dai thanh.

M, — mdmentinhtoin khim £3 va A < 4. Trong mol truwdng hgp phii 1y My khéng

nhé hon 0,5Mp,,,

b) 43i v&i dogn-unnh tist didn khong dbi trong h¢ khung va thenh cdng xdn — ty mdmen
l6n nhiit. :

3. On dink ngodi mat phdng uda.

Céng thirc tinh o = 7—5—‘«4 B
ce,F .

¥y — h¢ s8 ubn doc tinh theo A, .,

¢ — hé §3 dnh hwing cha M, d6i voi khi ning 5o dinh ngoai mit phing udn,

my = —/—; ex=' —

& B — hé sB, xem bang 4.2

"My dugce 1dy nhir sau: .
) Khi d3u thanh khédng dich chuy®n theo phwong y, ify
Ny =M, vh My £ 05N,y

b) thanh céng xéa M, =M.,




§. Bién ki¢n dn dinh cda bin canh va bin bung

Bin cdnhi: Vv nhu ban canh clia edt nén ding tim

(h,id.)
-Bin bung : phu thude cie trong quan ng suiit phan biy trén tiét didn
 (hy/ag) g —-g
& = va —
(¢ a

¢ — Gngsuiit nén ign nhitt & bién hung

o -— trng suiit & bién phio ki,

= === . {rug suit cfit truny Linh
hpdy

o Khia g 05 - lady nhue d3&i voi ot nén dung thm

hy 5T h
- 40\[——* 4 0AA, vi —2 :f 75
ab I ﬁb

e Khix > 1 -ty so don nhit iy bing:

Py, K3
= = 100 ——
28 o2 — a + Vol + 463
. T
= 007K, . —
B Ky 5
K3 phy thudc a:
S ——
o 1 1,2 1.4 1.6 18 20
R., 2,22 2,67 1.2% S r 4.2 5,25 6.3

K

e Khi 0,3 < a <= 1 — 1§ sO lén nhiit 1iy theo 1§ I¢ dudny thing.

Dién tich tinh tedn biin byng vi yéu cidu 43t svon ngang duge xac dinh nhwr A8 vél et
nén diang tdm,

5. Chon Uét dign cét, Thaong duing mdl sd gia tri gin ding sau:

N €y
= —|— [1.25 22— 1.
Foo A \ 25 + 2,2 n )

Cong thire trén xuiit phil tir:

o N M ne 0.8 v P = 0.45h
= T it 1 = 0. Y == .40h.
QXF+ w, = aL gy x
1 1
h =(-——~—* chida cav cot
10 15
1
= (5 - %)
b, 1
—— rw 30; a3 = B0 . 120
e e
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H¢ 28 D anh hwdéng edin UE didn

Bing 4.2.
[ _g Gik tr}
So &3 d&1 didn ! 0 LNLS A8
01 LmZS | SLmg20 | 01 2m ¥ 20
. 3 ._+_ —— 5
— { | { — .
ﬂ‘r 110 1:0 ! jsD
!
|
. |
08 +0,04% | 10 1,0
l :
i i
|
l i | P
{1 oo
R e A = 1,4~ 004m)—! 1,2—0,04 1,0
e F J(
’.L' L‘- - fjél éa P =004
I 955 |
S — e
;
\ Fa
e - i
34— -
E_AL'\ {171 (2—01m)— | 150,087 1,1
IO,;E, 2 -—-0.08-?:-
F 2 —0,8m)— 1,6—008% 1.2
, __;41 ( » ) F) ] »
& q*g__L:Ff l :q,s'F, r, —0,08 %
:' { L N | 05 '
955 935 F 5% Fio g [22—008m)—| 1.8—0,08% 1.5
F; —0,08%
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Céng thire tioh ¢, a, B,

Bing 4.3

Cik tr] e

Clé 1rf a va §

S 83
118t dign

Ti&t dién hé :ehi [ va T

Ti&t di¢n kin 1 Bjc

=k
2

—— +

S

— k-
(3 .

iz

hoje e6 thank
(han) gikng.
|

_r
|

:l
-
P

o=
I4am,

-

mL1

0,7 ' 10,3 ;ll

4

0.6

allLm s

1_{0v3 e 0105 X

0,7 + 0,05(m — 1) .\<(m-—1)|1l.l

0.6 4 0,05 X
K {m —1).

m>5

0,9

08

[

0,58

¥y

Dita kién
[
khi

-

¢ P 1 — DG vei thanh i3 dién kin

€ P Cmux — DGOi v&i tidt dién hir.

13,

bh

Gid i c,,,x khi M/(Nh)

ma

o

0,153]03 |045(06 0,75 (09 110812 1,35

15 12,53 3

0,1
0.5
0.8
1.0
1,5

2
=225

0,88
0.89
0,91
0.93
0.95
0,97
0.99

0.6%
0,73
0.77
0,80 .
0.85
0,980
0,92

0.56
0,59
0.64
0,67
0,74
(0,80
0,3%

0.16
0,50
0,54
0.38
0,66
0,73
0,73

0,39
0.42
0,47
.50
0,38
0,66
0,72

0,34
0.37
041
0,44
0,52
0,60
0,66

0,30
0,32
0,36
0,39
0,47
0,54
0,61

0,27
8,30
0,33
0.35
0.43
0,50
0,56

0.24
0,27
0.30
0,32
0,39
0,45
los2

b ot et Beh Pt ek ped

0.22
0,24
0,27
0,30
0.37
0,42
0,49

0.15
0.17
0,19
0,21
0,26
0,31
0,36

0,12
0,13
0,15
0,16

0.24
0,28 -

Chi thich 1 ¢

J, val,— momen quin tinh cle cinh lon vi nhé 401 vol true ¥
® A, = 100 (83i vé&i thép CT3)
@ Sir dung cic hé 58, qui dinh Adi véi thanh tiét dién kin chi cho phép khi 18 véch

cu'ng trung gian lrén chidu dai thanh khdug it hon 2. Troag truedng hqp ngugc i
phai dung cic hé 83 qui djnh 451 voi cic thanh tiét di¢n hd chix L.

¢ h — chi2u cao tiét dién.
b, 8, — b& rong vk b& day cua ciob chiu nén nhidu nhat.

e chl?u di1 tinh toan clia thank trong mit pidng thing géc véi mit phdng tic

dung cia mamen.
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§ 43. Cong thic tinh va cfu 10 tiét dign cdt rdng.

1. Kinh deng &t di¢n.

h
AR 1t ;
My VNN, T
Q T T Y L b - |b
™ T T g, Tyn 3
he
82_ ﬁ,. __1__. I‘:E 2 _ -Iaf-—--
— 1 - Q y - ._..._J_..' F— Y e ,_._
. _ ] _ - £ S
T T |
N, s |

2. Tinkh tirag nhérh.

Xiie dinh N1 Vit .\', — lyc tuc «dpng 1€n ting nhinh do N va M gay ra.

M v

N, = —x —a.,
. hn ny
M ¥

N, = -— 4+ N1
a hy l'.0

Tinh &n dinh va chon Uit dién timg nhanh (i&n hanh nhur thanh chlu nén dang tim. Chitu
d2i tinh toan ahanh gom cé:

dii wiri irye 1,2 — Ify bing 1,

4di voi truc y - liy bieg 1y cli todn cit

9
. 3. Tioh bda dinh tedn eft. ’

Cong thare tinh

'Y o
4

¢t — hé s nén Jch tim phu thude Xy ¥2 m, xem bing 4.4

A — 0 manh teong dweng gui wée.

- "
ME = Md- E

Mg — d9 minh twrong dvong, xac dinh nhur 43i v&i cdt rdng chju nén ding tim.

m — A0 Jéch tim tirong A3,

e, F M, F
=W, TN

= F ¥ c . F — F
3 =Fyi+ Fyyi F=F + F,
F; Fy — dién tich tict didn ahdnh.
M, — xac dinh nhu Qii voi cdt tiét dign dic.

4. Tinh thanh va bip gilog tiah ohv 851 véi treyng hep ol cit nén déug Wm.

¥i dy v& tinh cit nén lich tim xem myc §43, §70.2 (vi dy tinh cdt diic) va §70.3 (cot réng)

i
.



H 88 ¢, X 10° ct:a thauh rdng nén lgch tAn

Bing 4.4
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20 048] 046 { 044 | 045| 044) 043) 042] 041] 040 030} 039 | 038 | 037 | 036 035| 035 033} 03¢ | 0280326 | 025
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§44- Vi du d.4 :

Chon tidt di¢n cia thanh nén léch tam chin N = 1000KN, M, =- 200KNm, chidu
dii tinh fein lox e 18m va loy w= 4,5m. Vit li¢u thép CT3. Tiét dién chit §,

Gide thidt ¢, == 0,5, c6 di¢n tich yén efiu cda tidt dlen Ia:

q
Fye = *\3 =2 l_mooo == 100cm3.
v, R 0,5.2100

Chon ti®t di¢n ban bung la 600 X 8, con eidce hin cinl dirge chon 1 250 X 8 va
320 > 10 nhuo hinh 4.4

Tinh cic thong 3 hinh hoc :

F==20 4 48 + 32 = 100cm?
M, 2000000

€, = e = e = JCmM
N 100 000
e 323052304 _ 4.
- < lm - L]
_ . ’ \
=280 1 g 37 4 30, 208 + 20 34,0
= 61 400cm*
. 61400 ax
W, = 97 n = 2250c¢m?;
m=-2 =2, 1% _ oges
p 2230
ads | _ Ki¢m tra dn dinh tdng the trong mnt'
, > phiing monean tac dyng :
320x10
' #},_ ;o= /61400 — 24 .8cm
e e x 100
Ye
A, = - — == 7 »
268 " 24.8
l

ac _ 1
A, == AL — = 2,307
Hinh 4.4 x x 1000

ne= (1,4 — 0,04m) — 0,0{x = 1,4 — 0,04 . 0,888 — 0,04 . 2,307 = 1,272
mn, = om = 1,272, 0,888 = 1,129
'lt = 0,48

N 1000 N
= — = = 20,80KN/em? < 21,00KN/cm?
= e F | 048.100 ! -
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Kitm tra & dind tong th? ngoai mit phing mémen téc dyng :

1.32' | 08.25°

Jy = t Sy = 3780cm
r, == 31-{—-;9 =: (.15¢m
450
Ny ae _6-.—1?) = 73, 0,, m 0,762
¥ wn JOO

m! ==, == 20 == (1,89
W 2250

g=1, aw= 07

C = B 1 = 0,62
1 4 am, 1 4 0,7.0,39

N o .
D B 1000 = 2040Kg/em? < 2100Kg/cm?

c.¢,F  0,62.0,72.100

Kidm tra 3n diwth cye bo:

sink dh:cd% =‘.’.§_ﬂ‘n15 <[ ]_180

cirh nghn cb b 0329 15,6 < 18,0
3 8
- . hﬂ GOO - - . e hb
Ban byng co > = 5 == 70 vl c0 ty sO gioi han la: N duge tinh nhir say
1t b )

Momen khing tai mép ngoai cung caa bdn byny va cic rng sufit tai d6:

W, = 5140 820cms
"‘ 23,7
W, = 9-23.3.‘31‘.‘ == 2330cm?
N M 1000 | 20000
= = : 18,60k /cm?
C=rtwv.T 0w T aw T vem
6 = N_M e 1000 — _g_(_xmm == 10,0KN/cin?
¥ Wi :
vay cb a = OO =_-‘3r?£0"’°=1.05>1va Lo
Jg [+]

.- hy / K ' 7233 .



§ 45. Tinb chin oft dyc,

Ol Lid]

X L X

‘lfr‘ = p o It ' g II'lI!
!

L

ar
I 3N
e o

L]
[ge
1

ALAAS

77 ,'.1' -
-
L/ .

LA /;

Truc bu
) _( lgns neo

min

max

""_q’f 1 Tg

‘1 11

T %) He H.4.5

N§t dung Céng théc tink :
Ap lire trén midt mong.
N 6M
Tz = "BT" + -'Ei:i £ Ry,
o N _ M
mis = BC ~ U
Bin &£
BxL Ry, — xie djnh theo §40
Ciu 1g0 B.
N N\ eM
Tiuh Lo~ \/ e Rl
iRy, T (mﬁb,) + BRy,
- Tinh b2 day ban df, dim 4%, sudn Af, duéng hin nhu adl
: virl chan cdt nén diog tim
" Cie chi 14t

i bing ap hye mex trong 6.

— Biin 8% chia nhitu 8 bin, m&l 8 bin 18y &p hyc phin bd d2u

— D3, sydn va dudng ban tinh thea pham vi dp lyc tuong ing.




Buldng neo

— Yang ing suft min (kéo) 1A do buldng neo chiu
-— Phuong trink can bing
M — Na — iy =0

— Lipc neo
. M — Na
z = ——————
hj
— Ti& didn yéu cdu 1 buldng neo
P e z _ M —Na
Y7 nRf = ayR{

Trong 46
R} — cwdrng 40 linh tean cha neo, dinh buling CT3 oo
R} = 14KNjcmd.

n — sit bulong & 1 phia

1 c max
A =7 — —; €= L;
2 3 Opax, T0miy
C -
y — L — —‘T —ar e == 73 o 100nn

Cha - Cin chon ciip lue bit lgi nhdt khi link bhuldng neo -
Moaxr Nig ¥28 Npgin. b g

§ 46. Tinh chin cjt ring.

—- M3i chan et A va B tinh nhu
chan cgt nén ding tam.

— Lyc nén ding tAm Ién mdi chén

cOHt 1a
N ™
N, == 3y ol }
A y ¥ y
NB — 3—!— }rg + :..\..{1.
¥ ¥y

-~ Bulong neo tinh theo lrc 2
M - Ny,

Z=

4
a M i
m:,,JK
Y, -+
Y
f—""‘
o Ny ™
fg it {41
H4c

85




Chuong V

DAN

_ Dan la k&t cu hé thanh. Dan nhe hon dim nhung t3n nhidu céng ch tao hon.
Daa dung lam k&t cBu x& gb (kbi nhip l4n hon 6m), din mii nha, din ciu, dan cia
ven nhip lén, dan cén truc, k&t ciu thdp try ceo. Thanh dan lam bing thép goc. thép
8ng va cic loai hinh khac. Phd bign hon h#t la dung thanh goc vi d& lien két. Dan
thép 8ng nhe hon cd so v&i cdc loai hinh khae, nhung w1 thép Gng dit tidn nén pham
vi str dung hyn ch€ hon.

Duéi day gidi thidu cdc so d8 va cich tinh ddn mai nha, Theo nguyen tic nay
¢ th® 4p dung tinh cho cic loai k&t c¢fu dan khic,

§47. So &8 dam.

Hinh 5.1 gid&i thxeu cic so 48 dan théag dung.




iiinsmntinnmkmins

<} ]i‘

S L b - AV [
“%—M\vam ' a %mm
b)

§

N

|/ /
Hinh 5.1. & A8 dan mdi nha.
a) Dan binh thang vi taw. gide (diu coo) ; .

b) Gifing canh trén ; ¢) Gifing cinh duéi. -

§ 4R, X4e dinh thi trgng vh ndi lyee, din.

1. Tii trong tac dung 1én dan gém co : trong lweng ban than cia dan, hé giling,
cira mai, tdwm lop,trin treo; 1di irong cla cin truc treo; tai trong thi cong va tii
trong gio. ... Cic tAi ironyg nay dieye chuyEn lén m#t dan thanh nhirng lyc tap trung
qua cac k&t ¢lin x& g6, chan clra mai, chdn tdm lgp cirng, Tai trong gio chi tinh cho
k&t ciu ¢6 mit nghiéng 1on hon 30° so véi mit ndm ngang, d3i véi mai nhe cin phii
ki¢m tra két civ dan & trwrdng byp gio boe.

2. B xic dinh ndi lyc dan gid thigt rdng cac mit dan la khop. Trus thanh
dian d8ng quy tai mot didm & mit. Trong thanh dan cé lwc doc truc kéo hodic nén
va xac dinh biiag phwong phdp gidi tich hay gidn d3 Crémona. Trong thuyc t€ cac
mit din ciiu tpo cirng nén thanh dan con c6 tng sufit phy do mémen udn; vi véy
gié thidt mft khop cki pha hyp khi bl < 15 (b, | ~~ chidu cao ti&t dién va chi®u daj
doan thanh dan), & diku kién nay irng sudt udn c6 gia tri khong ddng k& so v&i ung
sufit doc truc nén trong tinh toin khong xét dén, Ngoadi ra rng suit udn do d¢ léch
truc thaph cinh (khi tlxa_\'. ddi tiét dién cinh) s& khoéng tinvh d€n nda 36 lech truc .
khoig virgt qua 5% chi€u cao ti#t dién thanli.din loai nhe va trung binh va 1,5% d48i
v&i thanh dan ning.

No¢i I tinh.todn dang d2 chon tidt dién thanb dan 1a n¢i luc 1on nhEt (k2 cd
kéo va nén) iy tir hang td hop tdi trong.
N#u tai trong tac stug ngosi mit dan thi cinh s& cé mdmen udn cuc b¢

3. Vi dy 5.1. Tinh dan mai ¢6 nhjp 30, burée :c¢t 6m, gﬁi'kh(rp len cot (h.5.2),
.(;‘"-. . 87
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‘ ;000

Hink.5.2. Dan theo vi dy 5.1
a) So {43 din; b) Hé gilng canh trén

Tinh tai trong mai.

_ i Tii trong Hi o8 T. Trong
Logi tai try P i
‘.’ e * Teng TAN tidu choln virgt il tinh toin
— T&m panen 1,5 X 6in kN/m$ mai 15 1.1 1,65
— L&p cach nhidt day 12cm biing - ‘
bé tOng nhie Y = 5kN/m? » 0.6 1,2 0,72
— L&p xi mang 16t 1,5cm » 0,27 1,2 ) 0,32
— L&p cach nurdre 2 gidy 4 3 ddf 3 0.2 1,2 0.24
— Hai 16p gach 14 nem 4em 5 0.8 11 bi&ﬂ
) E— -
Céng ' ) 337 ' .38

Tas trong nay phén bd trén mit m4i. Bbl ra trén ma‘,it nim- ngang Géc nghleng
1 = 1/8; cosx == 0,9922. Viy t&i trong mai la:
3,37
0,9922
g, = 3,81
o 0,9922

gl ==

= 3,4KN/m? miit bdng nha

= 3,84KN/m? mit bing l;hil

Trong luyng ban-thdn ddn vd gidng.
g =12 a,L,; lay a; =< 0,8
g = 1,2,0,8. 30 = 28,8kG/m? == 0,29kN/m?
g; = 0,29 . 1,1 = 0,32kN/m? mit bﬁng mai.

Trong lupng két cdu clra mai

~ gk, == 16kG/m? mit bing cira mai.

fem = 11.0,16 = 0,18kN/m>
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T}'png lirgng canh cia mdi, bda clra mai.
Cira kini ¢ ge=1,1.0,38 = 0,42kN/m2

Baw cira : g = 1,1.1,2 = 1,32kN/m2.

Lirc tdp trung cia trong lueng ban than lén mdt dan,
Py = 15X 6(g, + 8y = 1.5X6X (3,84 + 0,32) = 37,4kN
Py = Py = 3.6(g, + g;) = 74.8kN.

P{ = 3.6(gm ‘}' gd) + I,S.G.Ecm + 3-ﬁ-gk + l.ﬁ.gb=
= 3.6(3,84 + 0,32) + 1,5.6.0,18 + 3.6.042 + 1.6.1,32 = 91,7kN

Py= Py =3.6(3, + g4 + gm) = 3.6(B84 + 0,32 + 0,18) = 78kN.

Hoqt tai thi cng v stra ch#a. Liy hogt tai g’ = 75kG/m? mit biing maii. Hé s&
. Vot tdi ny = 1,4. Cac lire tdp trung vho nut:

P{=15.6.g".n=15.6.0,75. 1,4 = 9,5KN

P{=P,=D/=P/ =P, =3.6 075 ;4 = 19.kN.
Xac dinh ngi lire. Dung phwong phap 48 giti Crémaona. C6 8 16 gidi cho : tai

trong tinh trdn toin nhip, hoat tii d§it & nim 'ulu'p tai trong dFt lén din phan
uho (h.5.3).

39
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Bang t& hep ndi lwe tinh todn thanh dan (KN)

T—-. - o - rd
| Nt lge do Naf Iye 1inh Wwin
B e N
an | nigu inh _| Dan phin Kéo Neén
|- Trii Phdéi | Toannhjp| T™h¢ }
% = o
| | }
[ b—1 0 0 0 0 -2 i - —25
i .
Cinh | e—3 ! 080 — 114 -~ 61 — 155 —19 1 — 854
irén ] -4 — 680 — 111 — 61 — 155 - 19 — — 854
e8] 825 —118 -7 — 196 - — 1021
f w7 - 82 118 - 78 — 196 - — 1021
|2 —4 435 78 42 120 + 555 -~
Dugi |5—g 776 124 15 199 + 975 -
! .
18—y 7% 9 06 203 +963 | —
1—1§ —360 — g —43 142 3 - — 702
j2 -3 120 47 15 72 25 417 .
[
Xién |4 —5 | —160 - 14 — 16 30 28 - —190 |
56 35 - 10 17 7 + 52
78 65 34 - 16 18 +99- -
-1 w37 — 8 — -~ 46
Birng |3—14 — — 10 _ Y
g—7 | —7z — 19 — w04
— - e .
Chi y. Khi dan g&i khop (khéng trugt ngang) trén cot tht canh duol cla dan

cen chiu thém mot lge dap nita la H™ va HY e¢ gid tri: — 62 va 6.8KN. o trudrng
hop dang xét chi Iy H* = 6,8 KN (xem §67 va bing 6.4).
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. §49. Chidu daf ;inh todn tﬁnnh- dan.

Logi thanh

Trong miit phing ddn I,

Ngodl m¥t phing din 1,

Canh trén

Khoing eich niit :-d

Khoiing cach 2 0i¢m gidng

' phin nha
Xitn ddiu din

Khiong e6 dan

Chitu dal ac

-

nho

co dan .phén

Chigdu dai ac

phin nhd
Xien

khong c6 din

nha

co dan  phin

1
7 ¥

Pung

—————— ———

1 ¥u dai gf

0.8 Vin chitu ddi ey

Chidu dil cg

b

a &

§50. P¢ manh giéd han cha thanh din [2}.

‘ Chju kéo
Logi thauh Ci-iu nén 4 Liu tdi
® v Trye titp c_ e Chju lge 1Inh
trong d¢ng
Thanh cianh, thanh xi¢én ¢
gdi, thanh dimg chuvin 120- - 230
phan hre gii,
. doo
(P94 manh trong mit
Cic thanh khac 150 330 phing din)
Thanh gifing 200 400
) )




§51. BS.tri ti€t din thanh dan 2 thép gie.

: 3.
| Ze ] 4, |
Cic ki¥u bd ti | X I - lil Pa *
¥ 8 7
r, & 1,3r, r, M 2r, r, & ry r,=r,
Yéu cdu 2. Ag % Ny, .
. ]
b. Thanh cénh cd 49 céng lon egoii mit phing dan {7y lan).
N
! o i
Logi thanh Kidu bg erf Gidi thich ;
i
. Iy = I 1 Theo yéu cdu b |
Cinh trén ' ————— . — ——
I, > I 2. Phi hop a va b.
! -
Canh dueri 1. hoic 2. Theo yéu ciiu b
. l, =1, 3. Theo a.
Xién d3u dan
y > 2 a.
—_
L = 0,81, 1 a.
Xién ——
I, = 21, 2. hoiic 1. a.
1, = 0.l 1 a.
Birng *
§. O wvi tri lidn két ve&i
gidng dung.
§52. BE day yBu ciu & <ha ban mit
Lyo 160 nhét trong ‘ -
~ 250|260 ! -~ 60 O o 1000 1010 . 14400
thanh byog (KN) < 150 | 160 400 | 416 . 600t 61 1 44
——
‘8(mm} 6 8 10 12 14 16




§ 53. Chon tiét di¢n thach din.

1 . — _ : _
Legi thanh Nji dung phwrong phip v ¢dng thire tinh
Tinh thanh kéa dang (am.
Kég ’ N
C=—= R
F -—
Tink thanh acn ding tim
X Z I
] T omeF T
" Nén m =08 — Khi thanh'byng (trir thanh xién din din) co A 2 60
m = 0,75 — Khi thanh buug (ding vd xién) Yamn bling 1 thép goe va
litn k& i 1 phia cla ban m#t
m == 1 — Cae trirdrng hyp khic
Tinh theo 89 minh giél ban ()]
. NOi ye nhé Tiét dién chon c6 dién tich nhd nhilf va bae dim cac bin
; kinh quan tinh yén ediu:
. S 2
T T Ty |

§54. Vi dy 5.2. Chon tigh di€n thsnh dan thec s8 li¢u &i tinb & vi dy 5.1 vi lap
bing tdng k€t Hidt dién. Thep CT3.

1) Chon tiét dién -canh trin € — 3. N = — 854 KN. Chidu dai tinh toin
. = I, == 130cm (trong &6 1, bfing b2 roag panen, chan panen dwoce hin véi cdnh
din), l)t'mg LiEt dién goc déu canh.

Gin thicl @ == 0,9.

Tinh Fye = N = 8 ~s 46 cmid,

¢ - 09.72]

Chen 2L125 X 10, ' C6 F = 2 X 24.3 — 48,6cm?; Cic ban kinh quan tinh
r, =238cm vi r = 5,58cm (b€ day bdn mit 12mm).

T 50 .
Tib 3, = = ool L3 v a, = e =27
\ x b ’ 5,58

Liy e = 39, tim ¢ = 0,908
" Kidm tra trng suit:
N 84

— e = 19,30 < Rv= 21 . KN/cm3.
eF 0,908 . 48,6

g =

2) Chon tiét dién thanh xién dliu dan 1 — 2.
Noi lure tinh todn N = — 702KN. Chi¢u dai tinh todn Iy = 195¢cm ; Iy = 390 cm.
Dang tigt di¢n khong déu canh vi ghép canh hep voi nhan. '
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Gia thigt . e =083
3 ) v
Tim F N /92

= P = 42¢in?
v TUR T 08.91 cm

Chon 21125 X 80x 12, Cd F=2.234 = 46,8cm? ; r,=3,95¢em; ry=-6,23 e,

Tinh A, == 1% 49 ; N, = 390 _ G3.

x 3,95 y 6,23
Theo  » =63 tra o == 0,805,

- Ki®m tra dn dinh:

702 :
o = — 0% o 18,63 KN/em?.
= 0.805.45.8 fem

3) Chon ti¥t dién canh dwéi 5 — g

No¢i lire tinh todn N = 975KN.
Tinh dién tich yéu clu: ch - g = 92%9— = 45cm?

Chon 2L 123 X 10.  Co F = 48,6 cm3.

Kidm tra b3n
E)

o=
T F 48,6

= 20,06 < R = 21 KN/cm?

%) Béng chon t:#t dién thank dan (theo vi du 5.1)

1 T .
ﬂ['nmah Ky higu N T dién a LA, ’ rfry Ay | P & [
(KN) (ent) | : (kNfent) |
" B
. .3 : 15¢ 3,85 39 '
| ST dsn T 128310 | 485 |- = | = |o.8c8 1935 |
! Qo4 ! 150 558 2 : }
Trén p— ~—1L .
e—6 ' 300 | 4% 70
— 102 40 X 12 | 65 0,77 30.04
r—7 1021} ) 140 X 300 | 625 | 48

Duti

—

600 | 308 | 1
2—g |+858 |[Hm100x7 278 |2 : L

2010

r——* - —

5~g . I 809 385 148
+ 915 125 X 10 | 486 |—— | -———_ | ———
8 — g. _ — —

20,06
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- 395 3.95 49
1-—-21] — 702 125%80¢ 12| 46.8 - =
= 1253013 290 627 - 0,805 | 1 18,63
, 195 2.78 72
2 -3} + 417 80 X 6 |21,3 |——- — e
ar X 3001 | 4.1 pos. ! 10.80
Xién
220 2.78 79
4—5| — 190 90 X 6 |21 : -] 0.5
W e T v 0,533 jo.8 21,00
: 352 153 | 230 ‘
5--6 1 +3%2 ) soxs5 98 f-— | == -
X 1410 2,5 172 ! 5,42
7—8 | +89 50x5 |98 | 392 1.53 258
] w90 | 283 |y, | ™ |1 10,30
3—-41] —94 0xe |16y | 236 2,13 110
4 , s
| o5 333 2 | O 12 [ 0,8 14,20
Dirng
6—7 | —4 | Y~ rxe |83 ] 29 2.15 138
—_— - 5
370 3.33 111 0.8 10,8 19.98

§ 55. Nbirvg y2u chu v¥ ciin tgo dim.
~— Truc thanh dan déng quy tei mai didm & nat dan.

— Khoang cich z Ur diong sdny thép goc dén true thanh dive (frong tdm tigt
di¢n thanh dan) ldy tron Smm 48 d& ché tno. —

~ Cac thanh cénh néu bign dti 42t dign thi dé 18ch truc xhong qud 3% chidu
caon t18t dién thanh din,

— Kich thudce tigt didn thép goc khic nhiautrong mot dan chqﬁn khéng qua 6 ~ 8loai.

- Khoéng cich {rdng gifra cic thanh dan trén bdn mit y&u cdu khéng nho
hon 40mm d& bd tri dwdng han vi d& gidm (ag sullt han. '

— BE day cda bin mit chon theo n¢i lyc 1on nhiit cla thanh bung (xem"§ 52).
Néu 1&y mot logi b& day ban mit cho toan dan d& dd ch& tae. N¥u dan co nhlp ton va
noi fye thanh bung khac uhau nhi%u thi ding hai loai ban miit; b& day cia hai logi
ban miit nay khic nheu la 2mm. Kich thwée va hinh dung cla bin mat dwge xdc dinh
tren bin vE chi tidt dan dua vio so 48 mit din va cbhiu dii duong ban lién k€t gifra
thanh dan v&i bin mit. Hinh dang bin m#t phii don gidn, gidm 38 lrgng dudng
cht. Bin mit chn mé& rong goc a > 15° d? dong lyc chiuy2n déu dgn tir thanh sang
bén (h. 5.1).

— Lién k#t thanh dan voi bin mit dang dwong han lién tuc, Chidu cao duwong
han hy t8i da: & mép — h, nho hon & la 2mm khi bé day cdah thép gbe & < 16mm
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va nhd hon § 1a 4w khi & > 18mm; & s6ng — hy == 1,28 (3 la h2 day nhd nh&t
cla thép géc va bidn mit). Kich thuéc nhd nhit cia dwong han 1a by = dmm va
ln = 60 mm. D& di ch€ tao, trong mot cfu kién v4n chuydn dung khong qua 3 ~ 4
loqi c¢hi®u cao diréng han. Lién két thanh bung véi ban mit bling cac duwdrng han doc
vi d¢ gidm irng suft t4p trung ciin han thém & ddu thép géc mdi bén 20 ~ I0mm
(ho#ic han ca canh diu thép goc — xem h. 5.4).

Hinh 3.4

— Gifra hai thép goc cfid han v&i cde hdn ghép d@ hai thép géc lam vidc nhur
mét thanh th8ng nhit. Cac bdn ghép b3 tri cich nhau 40r d8i véi thanh nén .va 80r
d3i v&i thanh kéo (r 1 bdu kinh quin tinh ciia mét thép géc d8i véi tryc bidn than
song song véri bén ghép). Bin ghép cé b8 rdng 60 ~ 80mm va b¥ dai bling bR rorig

clia cdnh goc cong voi 20 ~ 30mm (h. 5.5).

§56. Cku tga vi tinh mit din.

Ban mit nhé ra khdi s8ng 10 ~ 15mm d& b6 iri dwdrng han (h.5.4). Buéng bin
lidn k&t gilra cdnh v&i ban milt tinh theo hidu s8 luc N; — N,. (h.54) ; theo tinh todn
duéng han ndy thwéng rit bé, nhung vin han lién tuc & s6ng vA mép theo chiu daj
bin mAt voi h, min. Dudng han lién két gira thaoh byng va ban mit tinh theo cac
lye trong &ng Ny, N,, N; (h.5.4). Tigt dién t3i thidu cGa ban mit (qua 1-1, h.54) khong.
duge nhd ti6t di¢n thanh bung.

thua
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Tai vi tri d3t xi g hay chan tAwm lop panen lén eanh, bién cia ban mit ¢y
tao thilp hon sdng 10 ~ 5mm vi & do khong edn ban (W5.6). Xa g6 lién k&L v&i canh
que doan thép goc €6 san1d bu long, doan thép goe nity lien k&t véi eanh biing nhing
dwdong him dge theo canh. Chan tdm lop panen khong twa trwe i€p len canb ma
hin qua bin Jot 3 e= [2urm (khi bwoe dan 6m), ban 1ot lién k&t véri canh bing cic
dréng bim doc canb. Di¢n tich durérng hin lién L&t gitrs canh vi ban mdat tinh theo
hyp hure P vie Ny — N, (h.5.6)

F, =07 SlLh = 'T:‘T' VN, - N, ¥ Psina)® + (Peosa)’
o

Hinl 5.6

§57. Mit ndi cdnh. XEM HW.57. CAC VI DU :

Vi dy 5.3. Tinh ndi cduh tai mit h.57. Thanh canh 1 va 2 ¢6 néi lue tinh toan
594 KN va 596 KN.lam bing 2L110 ¥ 90 < & +6 F = 2.18 = 3J6cm3. Bin mit co hd
day a, = l4mm.

Vi cdc thanh cink c6 b& day bing nhau neén ding thanh ndi hiing thép poe ndi
vh v 88 hidu cung loai voi thép wae lam canh. D& tign Hién k&, cin cit bot canh
dirng cia thép goc ndi 1 dogn A == 23 == 2 .08 = 15mm vit gol xién & séng thép
goe udi mdi cenh 1,23, = 1,2.0,8 = l0mm. Vay di¢n tich con Iy cta thep goe ndi Ti.

1 . ] - ) S -
F, = 2F, — 83, — — (128 =2 (18 — 15.08.— .1 ) = 32,6cm?

Di#n tich qui wée ding d& tigh mdi 1:3i gém co dién tich thép gée nbi va phén

bin mit c4 hE cao biing be rdng canh dirng ciia thép goc lam thanh canh
Foo=F + s, b =320+ 14 ¥ = 45,2cm2

Ung sugt tai mai ndi:

— N’ - 5(n)6 - ar Y Hn 3 — V - 7
0= -F;:- = 5.2 13,2 KXJem? < R = 21 KN/em

Lién k&t gitra thép géc ndi vori thanh canh tink theo lwe
- N, = oF = 13,2.32,6 = 430KN




pang 4 dwdng him c6 hy = 6mm vii chidu dai yéo clu cia mdi dwdng han la

N, 430
— e + 1 = ———
4.0,7, h,Rg 4.0,7.0,6.15

lh =

4+ 1 = 18cm.

Lien k&t giten thanh céuh va ban mit tinh theo luc

N, =6.3, . =13,2.1,:.9 = 186 KN

bhitng dwrdrng han ¢6 b, = Gmm va chidu dij véu ellu & phia s8ng i .
é) 1= h - p

| N, be—m 166 =2 o1
= -, = . = cm
"T2.0,7 b RE by 2.0,7.0,6.15 g

vit ¢ phia mép la:

N, LI 166 2 e
p— e = e——— — = XM
M7 R T b, 2.07.06.18° ¢

Cic chitu dai duong hin xic dinh theo tinn toan 1, va 1, nhd hon nhidu
virl ele tgo,

Vidy 5.4. Tinh ndi canh & mit hinh 5.7. M&t uoi hai thanhcanh1¢6 N; = —348KN
diing 21125 * 8 va thenb cinh 2 ¢6 N; = — 731 KN dang 2L160 X 10. Cdc thép goc
ray co khodng cach tir trong tAm d&n song iz, = 3,36 va 7,5 = 4.3cm. Thép goc
thanh 1 ¢6 F = 39 4cm?2. Ban mit co 3, = Thnm,

Vi cdc thanh canh o bé diy khic nhau nén ding thanh ndi bing bin ndi. Didm
ngi hé tri cach didm hoi ty khodng 300 ~ 500mm v& phia canh co ltre nho.

Dign tich yéu ciin cia ban néi tinh theo e

— r L
N o= 12N, e 12,548, 122~ 4 LRN
: be 12,5
ztb = Zi + Z03 — 3136 + 4;3 =~ dem
2 2
1,2 — he sd an toan '
' poo N w7 oo
=R gy = 22em

R& rong cha bih ndi liy theo bE réng cdnh ngang cfia thép goe canh (160mm).
khodng tach tréng voi hin mit (10mm) vie bé rong phii ngodbi {20mm).

by = 160 — 40 420 wm 140inm

Be dity clia bdn ndi :

3o = L: = 52-2;—:1 = 0,78cm. Lay 10mn.

o



Mit khac yéu citu dién tieh bian ndi khong nho hon dien tich tigt di¢n cia canh
durge néi

F o=b, X e 14.1.2=28m?> —:12— F_= —}—%i ra 16, 7cm3

Ngoii bén ndi, bin milt cling tham gia lam nh:én: vu clia thanh nﬁ: viri chidu
cao qui wére biing hai 18n b& rong cinh dirng ciia thép goc cinh
' Fo=23,2.bg=14.2.12,5 = 35cm3,
Viy ng sufit trong phiin ban mit tham gia ndi :

\J \{
d= 1.21\;?— J\.n o 1:2.5438-— 457 =6 < R - 21 K:\';cmﬁ
)

Chign dai tinh todn cia duéng hin (véi by
thép goc.r mét phia bling :

si N, 447

= w 7lcm
h ™ 0,7h,RE T 070,615

= 6mm) d& lién k€ ban ndi véi

 Baong han lién két gitra thép géc 1 vai ban mit tinh theo lye 1om nhit ciia :

12N, — N, = 1,2. 548 — 447 w= 21IKYN, vi . 1,2N; = .:_ .1.2. 518 = 329KN.

Chi®u dai cdn thiét cda dwoug han & phia s6ng la

N b, — 329 125 — 4
1 max i th 1 = . i + 1 = 20cm,
b >3 G7h, R B, T T Z.07.06.15 145 ‘

vk & plia mép:

1\‘Imnu Zeb 329 4

b > 1= =
b 2 3707 BRE B, T T 3707 06,15 125

4+ 1 = 10cm.
Butrog han lieh két lhép g6c 2 v&i ban mit tinh theo lwc 1on nhit cla :
12N, — N, = 1,2 751 — 447 = 454KN, va l- .1,2N, = -;— 1,2.751 = 451KN.

Chi®u dai dudng han & phia s8ng va phia mép li :

454 16 — 4
. 4+ 1 == 23cm,
v > 357, 06.15 16 |
by > 454 4

v 4+ 1 w= 10cm.
2.0,7.0,6,15 16 -

Chtt jp : Ngoai cach tinh nhw 4R gioi thi¢u & trén, hién nay con ding mot val
cdch khéc d® tinh kidm tra b¥n m&i n6icédnb diingban n8i. Vide nhw xem tiét di¢n nél

& ch T c6 bin dirng la s, . 2b, vi bin ngang 12 2b, 3, kidm tra bén cla tidt dien
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nay chin kéo (hofic nén) léch tdm véi hre doc Ny o da lech tam o hdng klioang cach
gifra tryc clx thanh ciph vd trong tam eda G0t dice chit T, Toy rfng oo ohidu cack
tinh khac nhau nhirng déu phai bdo dim d¢ Léa cun HEL didr va cfw hén kit

LiGOonic

160 i 160
]

1®

40

Hinh 5.7. Ciu tan chkc mit nd! canh,

§58. M4 n8i dan.

Dan g6m cé nhitu doan hodc hai nira dan. Cac doan dan duge ch€ tao tai xudng
v khuy&h dai tai cong truong. Vi vdy céc lién k& ¢ mdi ndi dan ding bulong
va dwong han thi cong. Ciu tao mdi ndi dan vE nguyén tdc cling gibng ubr mdi ndi
canh. N&u dan gbm hai nira dan thi ciin chd ¥ cBiu tao m3i ndi cho cic nira dan hodn
toan gi¢ng nhan tao didu ki¢a thudn tién khi ch® tao. Mot s8 loai cdu tyo mbi nbi
dan yi¢i thidu & h 5.8. ;

vt dy 5.5. Tinh mét néi dan & dinh (h 5.8). Tai nut ¢6 cdc thanh cinh chiu lgc
N, = — BO7KN lam bing 20160 X 10 vA thanh xién chiu lyc kéo N, == 173KN. Cic
bin & nat ¢6 hai nira ban mit A, ban n&i B va ban dirng.C. Tigt dién bin n8i B chon
b ¥ 8= 390 < 10mm (v&i be rong b=390.nm di phi ra ngodi thép goc canh hon 2cm).
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Kidm tra trng suft trong ban n&i B .

_ LaN by —z) 12,807 (16 —4,3) -
- Fub, T 39x1 18

18,2

Li¢n k&t gitra thép goc cauh va bin ndi B blng 4 duérng han dii |, = 45¢cm va
L, = 25cm vo&i hy = 6mm. Kidm ira trng suilt trén duwdng han 1 va 2 1a:

' h — 2z 1 1,2. 807 . (16 — 4,3) 1
=12N .—&£__ 7 - ‘ — - =
-ch c b‘ Th— 16 2(45 . 25 -_— 2)017 - 0:6

== 124KN/em?* < RE = 15KN/cm?.

Litn kit gitra thép goc canh vA hin miit A biing 4 dudng han dai l; = 50 va
14 = 10cm vé&i hy = 6mm, Ung sufit kidm tre trén duireng han la : :

1 4,3 1
1,2N Ze ==1,2,807. 22 = 6,5KN/cm?
R R S 16 '2.0,7.06.48  rrn/em

Hai nira bin it A dwoe néi nhau qua 2 bin dirng C, lien ket bling cic durdng
han 1; = 35cm va 1y = 6em voi hy = 6mm. Ung sufit kidm tra trén cac duwdng han
nby la:

4,3 1,5

: 1
=12.N,.;7215, — ua1,2.87. 38 :
G «-p, 15 = 16 ' 2(41 — 1)0,7.0.8

= 12KN/em? < R, = 13KN/cma:

trong do: 1,5 — h¢ s& xeét dZn dg lech tAm gifta didm dat lue va taim ‘dwong han cbd
chi2u dai dwong han (1, + Ig) 151 da la 3b,. -

Gifta bin n&i B va bin mit A con dirge lien k&t nhau qua 4 dwéng han
b = 1lem vé&i by, = 6mm. Lyc tac dung l¢n céc dwdng han nay la thanh phin dirng
cOa luc chuy&n lén ban ndi B, Cug sufit tren dwdng han la : '

b, — , — 4, ‘ '
C T, = L2N_ . -E l sina . —1— =1,2, 807 16 — 4.3 , 0.124 —- == 6KN/cm?
b, F, 16 4.07.06.(11=1)

Kidm tra b&n clia m&i ndi chiu nén lach tam qua tigt dign 1 — 1,

Trong tAm ciia ti#t di¢n chir T gdm c6 ban B va bin C :

30.1.%(35+ 1)

Y o -;_S_ [ Q- L ] = 7.860“1-
- iF .1 +3.14 88

Momen qudn tinh ciia tigt dién

el
T 1.-}1. 35 4 35.7.86° 4 39¢18 — 7,86}2 = 11900cms.

Gid tri luee nén :
Ne — N,.cosa + N, .cosp = — 807.0,992 + 173.0,807 = — 700KN

trong d6 &, g — goc nghiéng ciia thanh canh va thanb xién so v&i phirong ngang.
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B¢ léch tam cda lye doc:

i 35 4,3
€ ey — —_ et e 7'88 — —r— X
2 Y cOser 2 S0, S3tem

Momen l¢ch tam '
M = Ne:= 700.5,31 = 3800KN.cm.

Ung sufit nén 1on nhiit trén Gt di¢n
R

F J\2 *
700 3800 ¢ 35
- b b e [ L | . 7.86) == 11 = Njema3,
838 11900( 2 ’ 11 <R = 2IKN/em

. .
* :~~1
x 3
-5 a
* 1l -
IlJnlxn{n‘t.., A : :
' x S
"
e . . . -
2 mmﬁ——-:, x u Y

finh 5.8. M4t ndi dan



& 59. Mit gt dan.

Mat din géi khop ian ¢t giod thidn 7 hinh 3.8, GAi o6 bAn mAt m, hdn gbi g va
sudn cling ¢ (hodc thép goc dirngd Tiwe thaoh dAn L3t trin trye swémn etrng,

Bin g&i chiu phan lge phan bg A2 q dusi tac dung clie Iyc g8i dan A:

q = 5 <R
'

Fg -- di¢a tich bdn g6i

R, — cwrérng d6 tinh todn cia vat li¢u 1am g8i. Bin mit va suén cirng chia bian
g3i thinh 1 6 bin tyn trén 2 eanh. Phwong phap xde dinh F, vA b diy bin gBi nhu

- el biin gdi chan cot chiu nén dang tam. B2 diy ban gdi thwdng ldy 16 . 20mm. Bin
g6i thwdng co dang hink vuéng.

Buong han lién k&t gika swen cieng voi bin mat tinh theo luc A. Duong han lidn
k& gitra bar: m&t, swon cirng véi bin g08i tinh theo luc A.

Buléng neo thwong 14y dueng kinh 22 ~ 24mm. L3 bu l1éng neo & bdn g8{ 1y
lirn hon dwémg kinh buléng neo tir 2,5 .« 313n d8 o th? chinh dan diing vi trt thidt kg,

c :
| ﬂE‘ c
100~12 3
T 1 I
d .V i A'
7T % !
—
OB T~
- . "il

Hinh 5.9. Mt giii dan
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§ 60. Vi du. Tioh k& cku cdn tryc dp Lurdng.

K2 cdu ciin true gom 2 dan ABCE lién k&t nhau bAng he thanh gikng Mot 88

chi tidt va so 4G k&t cdn giol thigu  hink 319 va 5.1 K&t cfu lam bing thép CT3

280 F o0
= |

|¥.- e
{ BOI

Hink 5.10. K#t ciu dan cla tryc

Téi trong tinh todn tic dung lén két cliu dan gbm co (h.5.11):
Trong lwgng bén than cla cln truc
G == 33KN
Trong lugog ¢la moc va vit ning
) w= 1OKN
Lyc cling trong '(ll\:,' cap kéo
>, = 9,6KN.

mémen do luc quan tnh khi ciin tryc ndng vat quay quar . iruc FK

M = 15,7KNm.

Trong céc tai trong trén da k2 dén hé 83 viot tdi va he 6 dgng. Cach xac dinh

tdi trong xem & tai lidu chuyén nganh ciin true.

e

,.
RVLIE



S K
= R 6000 Se_ .
< Sc=9.6 -~ "--J?j
Iy C=A - ‘/
e : 49209 =19 KN
l?\ AN ‘k’/ 2
. é’g 0 T /%
hig oy G=33kN
o
J S Ve
l_j»iﬁk
I ~ L
o
[
\D |1\
o Mal5 7 KNm

Ny

Hinh 5.11. So 35 k¥t ¢du va b3 trf tdi trong

Xéde dinh noi e thanh dan. MOi dan ciin true chiu :

0,5G = 16,0KN
0,5Q == 9,5KN
0,68, = 5,7KN,

{trong 46 0,6 xét t&i diy cip e6 khai ndng léch v& mot phia)

Trong lwgng ban than elin truc dwge phin thanh cac hire tap trung twong irag

& cac ndt dan : .
Ba = 3,3RKN

s
gc
é€p
fe

3

2,8KN
3,8KN
3,8KN
2,8KN

Lirc cling ciing dwgc chuydn v& mit voi giﬁ tri

- N¢i ure than
‘béing 5.1.

06,

Sy e 5,7 28 93kN
BERY

0,73

SD=5,?-—'——=:3

1,17

b dan dugc xéc dinh theo gidn 48 Crémdna (h. 512 v 5.13)

A4KN.

vk




Phén lyc gbi tya daun cé gia tri nhw sau:

Vg = 16,5KN.

1
= (38.12 + 33.6) — = I,7JKN
He=(8.12 + ) s

£ -
- 3’_4’36 z8 2 L)
He ,
e -33
2,234
e 4y s ..
'
9:2,8 d "“--/z‘a’\g
E= ‘ 35‘ \ h.
ni—”_‘(:?‘7 a //
LA gﬂb‘ .
TVG',G"T dc 4 .
c d,

Hink 5.12. N1 lye do G.

r=!53: 2.5

Hink 5.13. N6i Igc do Q vd S,
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O U PP e
I Bing wgi lyv thanh dan KN

7 R A R T A
‘_ Ten thanh : H ' 2 3 . 4n 4b i 3 ¢ i
:._____,, —— JEp— R - - ﬂ e e e ——— I s - e ——-.—_._._____1
! No G R F — 13 — 21 r2 —16 n —14
S R H - :
| ' N B
fio Q vi 8§, . I Lo — 28 P20 20 — 3,4 —35
IRUIURIOIE S U S SIS _ : ‘
Ty T S -2 229 18.4 —34 —t9 |
D [UUNRNN SN GUUUII SRS SO |

Chon i#t dién thanh dar, D kign cic thenh dan dang it dign [ 12, riéng thanh
4(n, h) ding tidt di¢n [ 16a.

Thép hinh [12 c&:
F = 137cm?; r, = 4,78m; T, = 1.58cm
Theép hinh { 16a cé:
F==193:m?; W_ = 10icm?;
Tidn hanh kit tra mot $6 thanb Jam vife ndng nhit.

Thanh 2. Co lye nén N = — 56KN. Thanh co chitu dii tinh toian trong mit
phidng dén bAng chi®u dai hinh bee 1, == $.92m. Chifu dii tinh toin ngoii mit phiing
dan hhng kbodng cich 2 di¢m gridng b3 tri 1o 1m - 1y = Tm,

, 192
Yy <o A o= ——— == 1005
y Y498
100
==t e—— = O
M TS
T:a iy = 0'55
G e .-“Sr._ —— —— 36 == SHN/CPH:.

¢F 9,050,137

Thanh 1. Ngoii lyc dit k& trén, thanh 1 con chiu lyc doc do M gay ra (h.3.11)
M 15,7 oy
N, = — = — = £ 206KN.
T 06 T os T E

Thanh 1 ¢6 cic (b hop Iye nhir sau:

co bin 1 (do G va Q)
N = 47K\

co bén 2 (do G, Q v M)
N omn 124 0,935 + 26) = G7RN.
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Viy kidm tra theo lire kéo Yo nhit:

N 6,7 sy,
o= = m—%-ah\{/cm’

Thanh 4. Bitu d8 noi luc givi thitu & hinh 5.14.

Phén lirc gdi {ire edin thanh 4:

. 3,15 3,15 :
Ho= (H, + H) 22 = (3,7 + 17,8) 222 = 23,3KN
Gl ¥ 35 ) 3.5
~E- ey
==/ "~53%0 _ i =
R 51.» —=
A -4 ==
/ =
'  —
‘ 2k
r " " - =) N
/ /’
280
‘ar 25,5 4 26 =1 18,4
> H2233 [

Hinh 5.14. N3t lyge thanh {

Kidm tra tiét di¢n B
2330

= - = == = 6, 5KN/emt
C=F*wW " 13 ¥ m fem
Tidt dign E
2 280
= e c—— — 4KN 'cm?
o=-53 T = BV

22,0

T4t cd cic ing suft kidm tra 48u nhod hon cudmg 44 tich todn ciia thép CI3.
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Chirrng VI

KHUNG NHA CONG NGHIgp

Kt cifu thép khung nhi sin xult bao gom cic loai nhi sin xudi
céng nghi¢p, nhd xwrdng. nha kho... Trong tai licy niy chi d& cip d&n
¢ eiu trye liloai di€n hinh phire tap nhiat v& mat cfu tao va tinh t
loai Khung lam vi¢e ngng n& nhit (h. 6.1).

néng nghiép,
nha cdng nghitp
oan, va ciing 12

Hinh 6.1. So 36 khung ngang oha cong nghidp

§ 61. So- 48 va kich thwéc kit cin khuung.

1. BS trf két cdn khung.
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— Cuny 1 phd cae. cin true o6 Q lon,

! Laco kSt gida cat voi mang @ nghm
e e - e P
{ Lien k&t gitra din veri cot e
i .
+

- Khierp 0 — cac trwedrng Lop con fad,
- Yhinng ahifu nhip

' -~ khung bdn bep <it BTCT dan Ehép.

b e e - - _— e - - ———— e —— - R——

Nhip L.:
- = Thurgmyg ding : 18, 24, 30, Xom
- Plhe higt 21, 27, 3%

R e

Birére H-

-~ Thuiong ding : &in

- f¥ic hidt : 12m,
R T T R, S <
1 Buée & cac Mju ghdi : gi't 300mm
i
| 2. Cie Iog chidu cao.
by, — tir nén déc dink ray
S VU N —y

{ hy — tie dioh ray dén mit duéi cha dia
| ]
' hy, = (h, + 100) + i,

- A ]
hcl — chidu cao eda tryc tal gol.

! 100 — khoang iriing an toan (inm).
| h, = 200 ., 400 mm — di phong 46 ving k& cu mai va khong gian b Lri gitng mai

H =k, 4 b, — Liy médun M bing:
1,2m khi i

< 10,8 3
1.8 khi H:=

- 10.8m, va

f,8m trong trirdrng hop cin thist,

'

b, — chitu cao et trin

hy = hy+ h, + hy,

N . % - 1 1
hy — chidu cao dim clutruc; I3y hilng (-;"— -~ -1-6-) ahip dim.

h, — chidu cae ray, Iy khoing 200min

hy — chitu cao ¢t dudi

hy = H —hy + b,

h, — & chda sdu chin cof, 18y 800 _ 1600mm,
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3. Kich theoc ngang.

BE réng cét trén.
bt == (...!- Lol -l) h‘
8 12
thudny 1y 400 . 800mm

B¢ rong cdt dudi.

i a = 0--nhi khdng cé ciu tryuc va ciin truc Q nhd
= 500nim — khi 0> 75T
= 0mm -~ cic truimg hep khic

C= 7nm ~ khi Q=15 ., 75T
= 1000mm — Q > 100T.

e by = 1000, 1280, 1500,....

v ¥ e op

B, — Kich thute cu trpe
a, = 60 . 75mm — khoding bo.

e e e e e e e L _—

)
l
!
} - Yéuctu:bd; — 2> B+ o8,
l

§62. Hp gikng.

He giling cle k&t cdu khung nha co nhitng nhiém vu sav : — tac thinh két cgu

khong gian cirng khong bi bi&n hinh. s .
i -

T

Hinh 6.2. So @3 b8 tri hé giking
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— Giir dn dinh cho cac thand chiu ngn.
— Chiu téi trong dgc nha d¢ chuyEn- xuéng méng. .
— Tao difu ki¢n thugn ti¢n thi cdng. So 45 bd tri giling xem h. 6.2.-

1. He gidng mai gbm co : h¢ giling ngang trong mit phlng canh trén cta dan,
hé giing ngang va doc trong mit phiing canh dui cia dan, vi he gitng dirng gitra
cic dan. :

Cic h¢ giz‘iug-ngnng trong miit phﬁng cinh trén vit canh dudi eing viri h¢ giing
dirng tao thinhk khdi khong gian hai dan cirng khong bi hi¢u hinh. Cic dan con lai
“tya vio khong gian ctrng nay hing thanh ching doc & dinh vi céc thanh chdng bing
xi gb hoiic swirn tim lop panexn. Ba h3 gidng nay b3 tri & hai dlie khdi nhit va & cd
quiing gittn d& khodng cdch ching kidng qui 50 — 60m.

‘ I¢ gifng npoeng trong mif phing canb trén co vhidm vu giF 3n dinh cho cac
thanh din cianh trén chin nén.

Hé giing ngang trong mat phing cank dirai (con goila hé giling gio) lam éﬁi tura
cbo cot siren Urong vi chiu Wi wong gio tac dung tu Adiu 1ibi v chuyén phdn luc
ién cét. .

H¢ gifing ding b3 tri & 2 diiu din va & gita dan (hoffc dweéi chian cira mai).

H¢ gifing doc trong mit phing cinh duéi dan b& tri doc oha theo bién dan, co
cac nhi¢m vu savn : — k&t hop voi gilng ngang trong mit phing canh durdi tgo thanh
tfm khung citng ting cwyng dn dinh khong gian cta kh®i nha: — phan phi bot iwe
sang cic khung bén canh khi mét khung ehiu t#i trong cuc bo (cBu truc) ; — giir 3n
dinh cho eiac thanh cinh dwdi diu dan hi nén.

N&u nha khong co cin true thi khong ciiit hé tri he giding doc.

H¢ gifing clfa mai gi‘)iil co hé gifing ngang trong mit phiing canh trén clra mal vu
gifing dirng gifra cdc din clra mai. Nhitm vu vi ciwch b® tri h¢ gifing elra mai ciing
giong nhw hé gifing din mai.

2. H¢ gidng cot, gdm c6 h¢ gilng ¢t dudt vii hé giling cft trén.

H¢ giling cot cé cac tic dung sau:

— Bao dam h¢ thdng cot khung khong bi bidu hinh theo phuong doc nha.

— it 9n dinh cgt thco phueng doc nha.

. — Chiu ti trong gio tir ddu héi va lyc hdm doc ciia chu truc 42 chuyé&n
xudng moéng.

He¢ gilng cot LS tri & gitra khoi nha A& tranh phat sinh wng sulit do nhi¢t d9
bi#n thién. N&u nha dai c6 thd b8 tri 2 giing cot cich nhau khong qud 50m va cach
. dhu nha kh6ng qua 90m. Ngodi ra, & bai d3u khdi nha bd trf hé giling cot trén ad dé
thi cOllg; vi ¢t trén c6 49 cirng nhd néu vige b8 tr{ nhy gﬂy ra trng sufit nhi¢t Khong
ding ke.
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§63. Xdc dink tdf troxg

1. Trong lugng ban thdn k&t c&u khung

o) S8 liéu tham khdo vé chi pht thép trén 1m? nhd (KG/m?2).

T [ Lot xwbng . 2
Loyt k&t zdu khuzg . e Biob ’
nhe ¢ .
Maf ]
Din vl kéo 1625 18 —30
Din 4% kéo 0—6 ; 4—=7
Xa g8 10—12 { 12—18
Cira mai (KGjm3 cira mai) . o—10 | 8—12
Gitng . | 3—5 !
J— - — — |
' Cény f m—40 45— T |
J i
Cot va gilng 10—18 | 13 — 40
D3m cdu truc, didm hiam, sin dlm 0—14 14 — 40 ;
Swém todrng 013 5 — 24
Cac k&t cfu khic — | 0—1g !
T3ng cong l_. 35— 80 Y5170 __j
b) Céng thirc kinh nghi¢m
Logi k&t cfu Cong thée
- . - )
Dan va gidng mai g, = 1,2a, . L (KG/m3 mit bling)
L —nhip din. m
a =04 .. 09 v&i nkip 24 ., 30m
—_—t _ R
Din 43 keo g4 =a, L} (RG)
Ly — nbip (32m).
ay = &4 khi chiju lic tip trung 10T '
ay = 10,4 khi lye 40T !
| v
Dim ciu trye G, = oL (KG)
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1 8

in
-Gt g = “KR_ Yo(T/m).

IN— Lye nén max n cit.

Y = 7,85 T/m3.

R = Cudmg 9 tinh toan cla thép T/mt.
¢ — HE 50 cfu tao. blag 1.4 ~ 18,

K — Hé 38 tang ti¥t didn do momen, Ky bing

0,4~ 35 460 véri cot dudi vi bing 0,25 -~ 0.3 450 voi
ot trda.

2) Trong lugng tdm lop. (KG/m?)

T trong Hg o8
Logi k&t clu v vt Ldtu- v Chy thich
titu chudn ot tdi
e e I
| Tim panen 1,5 X 6mn ; 13¢ 11 I Db 18 ~ 110,
: Lé&p chch nhigt day 12cm | i .
l Bing békong xI Y == 500 KGjm 3 6d | 12
Lip Jét xi ndng 1 5em 27 1.2 :i
1
Cach nudce 2 gify + 3 ddu 20 1.2 '
Hai 16p gack M nem 4cm ] ) 1.1
-
Cany 337
z — e e _
TAm lgp téa § = 1mm 15 | 1.1 Dbe 14 ~ 16
i TAm Fibrocimen 20 1.1 D3c 1/3 =~ 1/5
3) Hoat tii trén mdi.
; HE o8 vuert
Lol mél Hogt thi . KG/ml. @i
Ning ' 10 ' 1.4
nheg 30 14
12594
ih
10,9 U, o™ w w'
_...+l-__ n
Wz, |
%
o ¥
R c).

Hinh 6.3 So 43 thi trong, gio



%) Tl trong gis.
Xic dinh tai trong 86 trén so 43 thyc & (h. 6.3.a).
93 =nq,cB; 4, == nq, ¢’ B.
n — h¢ &3 viot tdi
q,— 4p lire gié 4ifu chulin
€. ¢’ — hé¢ 53 khi dong phia dén gi6 va trai gid
‘B — buréc khung.

Tai trong gio g trén so 48 tinh todn (h. 6.3.c) xac dinh theo digy kitn imomen
bing nhau & chan oot cong x6n (I 6.3 b) dudi wic dyng cla tai trong thyee t
Tai trong gio tir diy dan d&n dink mai duge coi la Iy 4p trung W va W,

= +
‘Wau be ; W’:uhm.

2 2
§) Tdl trong cin fruc tdc dung 16n coe khung

*

A AT

: T o] S
. — - -
L 94 93 L_f,:‘l‘ I:’z J;. "bu-¢

~ | e [
| e L
i B : 7 kdoid

1 B

" Hinh €.
Ap lre dirmg 1en eot,
' Doe=n Poax Ly
Don =mP, . Ey

Ap Iy ngang 1en cpt
o T. =nTy,3y

P — p e dirng 16 nhit 1en 1 bin), xe ciiu truc,
‘ G
P = Q -:o L. Prax — 4p lwe nhé nhat lén 1 banh xe.

Ty — luc bidm ngang lén 1 hinh xe,

G, — trong lrgng dim ek trye, xfe dinh theo bdng tra hoje lay bing:
0.2 ~ 0,6 T/m kbi clin tryc co stre feye Q =5 ~ 157,
0d ~ 0,8 — Kkl Q = 20 ~ SO0T.
06~12—- KkhiQ> 30T
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n - he s viot tii, 1oy bing 1.3 Xhi Q < 5T va 1.2 khi Q > 5T,
Ty — tdng tung 46 chia dutrug dah hwéng tinh ip lye lén cot.

n, — 33 banb xc & 1 phia ciu truc.

§ 64. De &i2m tinh khung.

1) So 43 tink. Kbung dugc tinh theo so 48 don gidn hoa nhwr sau

— Thay din bing xd ngang 44t & true cnh dudi ciia dan v&i nhip tinh todn
{4 L. X2 ngang c6 &9 cirng vdn EJ; twong dwong voi dan, tinh theo cbng thirc.

J,=k(Fal + Fal.

k — He¢ s6 xét d€n bifn dang ciia hé thanh bung vh &¢ nghitng cia cdoh
trén dan. '

k == 0,9 — d3i v&i dan cinh song song (i = 0)

k=08 kbi is=1/10 va k == 0,7 kbi {==1/8

—~ Thay c¢t bling thanh dirng b& trf theo truc trong tam cla cft. BSi voicot bac
thang thl thanh dirng c6 40 léch iruc e. B¢ léch truc ¢ chi dung d& xéc dinh m6men
l¢ch tam do tii trong dung gy ra trén khung. Gis tri ¢ thudng 1a khong bift truée,
theo kinh nghi¢m 18y kbodng:

e = (0,5 ~ 0,35) b, — 0,3b,

2) Bg ctrmg cia khung. — DR tinh khung, clin gid thidt trude d6 cing uén theo
kinh nghi¢m nhir sau: (1" Tz - as cung ok dgd,-) cot -h.gn)
H . * .

—‘;1==7~10 va 34 _ a5~ 40

} ) a
Cac tj 36 ndy khong dnh budng nhidu d%n sy thay ddi ndi lue lr.himg. nén sai
s8 cho phép gilra ty s8 gid thift va thye t& la khong qua 30%.
— B2 gidm boét kh&i lwgng tinh todn, trong tUnh khung con ding mét 3 don
gida hos nhir sau .

8) J; = = (twong ung véi goc xoay diiu cft ¢ = 0) khi
I 6
K—«:‘%} S == == A.
3

Ding cho trudng hop tdi trong tic dung 14n ¢t khung (tdi trong giﬁ. luc h&m T,
mémen léch tam...) vi din bi€n dgng rét ahd.

b) A = O (Dich chuy?a ngang d&u cot bing khong). Ding cho oha nhilu nhip |
cling cao trinh v&i 36 nhip 12 3 tr& ién chiu cdc loai téi trong (trix téi trong gid).

3) Phuong phdp tinh. B¥ tién air dung bing tra (xem cdc bing 6.1,2), thudng
dang phuong phap chuy2n vi d& tinh khung. ' ’
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Cic loai tdi trong tic dung lén khung co thd phan thinh hai nhém (h. 64)

— Nhém tii trong tic dung lén cot, An s3 chuydn vi cla hé co bin & A (va
— Nhém tai trong tic dung lén xa ngang, iin s chuydn vi 1a ¢ (Vi A = 0 khi
tii trong d8i xirng).
GaryTaa? UIO3IIg 9
~J'= oo .
e
7,
R
‘,P
- M= rc,
S A8 +Hihh w5 hif Trovang Nhom 13 trom fac Nhorn 4 Foon.y tac
. d-{nj €n &3 d‘-{ﬁj l€n xa&H P gany
Hinh 6.4,
4. Cdc buroc giai khung.
Sor 43 va edng thire ]
N{l dong ;
) Thi wrong ln xi i Til trong trén cfr i
L3 w ' 'i
B c B B 2 - >
So A8 tinh M T | B
vi tal trony
A D ’
¥ v T= o
H#% co bin AE
tnh loin
i
Phwongtrinh | X, + Tp=0 ‘ XIr, + Fip =0
chinh 13c Xe X, my An X 1= A
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1 2 3 & 5
- [ —
P =4 a1
! s - B8 + 4~
Blﬁu db =} C E e,
Mn | g RHII T
vA tinh 8(A9 EMA cd) gj é
zrll .yr! A A-'J'?"
<
7Ty, -— thag phin ,'Er“ — tdng phin lye ngang & gdi tyu bhi A2u khung dich
hre mdsmen tai aut t chuydn A =1
it cuathunh AB va )
CB khi nui-ll vagC Ir,, = 2Ry
| ' cung xoay ¢ = 1
1
i II"" =
: _ §
| = Mgan) + “n(cn)_i
w Rﬂ(‘l’) w'
. -
Ridu a8 Ra(‘n 3
o 4 4
va tinh 7y 4
! Tip !
| 1
: i
b= My fip = Ry, T =Ram,  |Tip=Ra + Rpery +
) Tip — phan lye ma- -
men & nit B do g v, — bhin luyc ngang & g0l tya do 1y trong gdy ra frén
Hav ra ué co han,
T fin E_
- Tip "1y
86 chuyén | X, = ¢ = — —— X,=a=-—
1 1
vi | Iry Iy
R | 1
W 1
I e o e 1] W
17— y " ,
q
jT -—éL’ !
Bitu 43 ‘ ' o rer
Mdmen @) @ @
cla khuny
X @ M = M” + x‘ . ﬂg‘
Ché thich. B3i v&rl khung lidn k¥t khop gitra ¢4t vA din ikl so 43 vi cong thire tiah thye
bid theo nhém tl trong thc dung lén cdt. Cic phin bzc & g8l tym trén hé co bin xern che
bdig 8.1 vi bing 6.2 . .
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H? 88 xde dich phis Iy~ g8l tya

120

(Ro) ot bje thang c6 mdt My nghe: va mpt diu khép

Bing 6.1
So 20 chitu A = ath
duong eitn phda hre == Jd,
@) Bdu trén dich chuptn ngang s = 1.
a:z~ ‘+—+—
’ -_"— 2
B ® Rp == - Ky . E5/I®
g =~ Ry - BRI/
]
HE & . 0.0% o,1 0,2 0,3 - 0.4 0.3 1.0
»
0,1 2,944 2973 2,088 2,963 2,906 2,997 3,000
02 | 20m 2,700 | 2007 2,043 2964 | 207 3.000
| i
Ky n3 : 1,983 2,414 2,708 2,523 2,883 2,00 3,000
us | 13pe 1.904 2,389 2,10 2,731 2,820 3,000
0.5 l 0.889 1,412 2,000 233 2,526 2.667 3,000
R SR B | - .
b) Mémen tdp trung M.
™
— 8 ; —R
B B B
+
b) by)
Ry = Ky, Mh.




HE o8 . 0,05 0.1 0.2 0,3 0.4 0.5 1,0 1‘
J
‘ .
0.1 1,752 1.620 1,351 1,53¢ 1,520 1,513 .5 1
Xp 0,2 2,202 1,903 1,688 1,610 1,51 1,548 1,5
(trerdeng 0.3 2,687 2,184 1.841 1,707 1,636 1.5 1.5
bop by 0.4 2,735 2,322 1.939 1,775 1,807 1.633 1.5
0.3 2,55 2.2 2,000 1,839 1.737 1,667 1,8
0.1 1,467 1,472 1,479 1,482 1,483 1,484 1,485
Xy 6,2 1,250 1,343 1,95 | 1414 1,423 1,429 1,440
(trrdog 0,3 1,002 1.008 1,232 1,284 1,312 1,329 1.365
ho'p b,) 0,4 0.369 9,799 1,008 1.0% 1,150 1.18% 1,280
0,5 0,333 0.529 0,730 0,871 0,947 1.000 1,125
¢} Lygc 1dp trang P.
8 —1»-—-:: i RB
P —> + Y, g = kg . P.
HE o8 kg
x/m - B
N - 0,05 0.1 0,2 0,8 0,4 9,5 1,0
0.1 0.931 0,936 0,838 0,929 0,939 0,940 0,940
0,2 0,821 0,348 0,866 0,872 0,875 0.877 0,880
0,4 0.3 0,688 0.744 0,783 0,798 0,805 0,811 0,821
) 0,4 0,575 0,641 0,604 0,719 0,733 0,742 0,762
0.5 0,311 0,559 0,613 0,634 0,661 0.674 0,704
"o 0.897 0,904 0,907 0.909 0,909 0,905 4,910
0,2 0,740 0,780 0.802 2,810 0.814 0,816 0.821
0,6 0,3 0.556 0,831 0,682 6,702 0.713 0.71% 0,733
0,4 0,407 9,483 0.558 0,550 0,804 0,623 0,847
0,3 0,313 0,378 0,446 0,184 0,.08 0,525 0,364
0,1 0,865 0,873 0,877 0,878 0,879 0,879 . 6,880
0.2 0,669 0,715 0,740 0,749 0,754 0,757 0,762
0.8 0.3 0,448 0,533 0,590 0613 | 624 0,632 9,647
0.4 0.275 0,362 0,439 0.476 0,493 0,508 0,536
0.5 0,170 0.235 0.308 0,351 0.373 0,391 0,432
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d) Tdi trong phip b3 d¥u q.

Bod «— g

Rﬂ = Kn . qh-
K.‘-,
[}
[ -
e v S |
f' H ~ - ] | 3 G &
¢ ol 0,1 0,2 0, v L3
, I\J I
T |
0t. | 03720 | 3738 0,3742 | 0,3744 0.3746
|
02 ! 0358 ’ 0,3657 0,3094 ' 0,3714 0,3726
| Kp 0.3 , 03237 | 034p3 0.3505 0.3649 0,3681
4 C.292R 6,229 W3 150 l 0,3532 0,3614
0.3 06,2757 0.2125 J 0,332 I[ 2154 J 0,3542

Ht o8 xde dinh phin lye 28i tya (Mg va Rp)

\M"p
PO S - ——
B Re
o |
i
Se 45 chida : ,__i_ x = ajh.
duong ofa ‘ n = Jy/d;.
phan e, ' h
i J
i 1
t
A R,
——— - —m - P —
] .
N
a) Bl trén co gic xoay ¢ w 1.
B
? T\ MY = Ky . Ely/h.
\ RY = Kp . EJyn?
‘\
A
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c¢t bgc thang hai dia ngam.

0,373
0,375
0.375
2.375
0,373

Bing 6.2



' s
M2 +6 ‘\“\1 0.08 l 0.1 !\ 0.2 'l 0.8 ! 0.4 0.8 1.0
N LT
0.0 | e~ NBt4 G — 0.083 L — 1680 | — 2,234 | — 2842 | — 2,079 | —4,0
L g2 e uss L GsRt o 1206 | — 1705 2110 | — 283 | —40
X, : 0.3 ' Co0AKY |- 0880 ¢ — 1055 | — (499 I} ~ 188 | — 8313 L 40
i 04— 0472 ! - 0.566 -— 1.00R — 1423 — 1.%25 t - 2,718 1 — 4.0
\ 0.5 1 G0 0SGL LMD | — 1406 — 1790 2R 1 —40
] e ] | I
0 l\ 1,345 Z 1504 | 2625 3,403 4,017 l& 4,509 I| 6,0
\ 0.2 | 1,002 1 1.264 l 2,051 3,748 1,362 l] 3,916 6,0
K, i 0.3 E 1420 | 1268 | 1942 2,560 3,138 | 3,682 6.0
L 0 1460 | LMs | 19 2,551 3,068 \l 3,622 6.0
_"L 0.5 1,120 1 1,206 2,0 i 2,586 3,124 t 3,636 6.0
b, Hai ddu chuydn dich twong ddi a = T.
4 a
® i#*“ 4 My = Ky . Edybh
' Rg = Kg . Edybd
A [ -
n i T
Hi o8 0,08 0.1 0.2 0,3 0.4 0.5 1.0
0.1 1,33 1,59 | 262¢ 3.405 4,017 4.9 6
0,2 1,092 1,364 2.051 2,745 3,362 3,916 6
Kg \ 03 | 1120 | 1,268 1,942 2,560 3,135 3,682 8
i 0,4 1160 | 1,315 qen Lo28s | 3,088 3,622 6
| 05 1420 1 1,295 | 20 2,586 1\ 3 3,636 6
IS s
0.1 — 5,18 _ 555 | -— 1,606 | — 8208 | — 9,102 g6 | — 12
02 - 4,9 5203 | — 6365 | —7364 | — 8247 | — 908 | 12
K§ 0,3 — 4,88 — 5182 | —6283 | — 7193 | —8.018 | — 878 — 12
0.4 — 4,57 4456 | — 06248 | — 7,83 | — 7890 | —8743 | —12
0.5 i 200 | w4382 | —68 | —708 | ~708  — 877 |- 12
e e — &
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c) Tii trong phdn bo diy q.

B
E Mn = Kn . qh’
- Rp = K, . qh.
A
H o6 ¢.C8 0.1 0,2 0.3 0,4 0,8 1,0
i 0,1 = 0.031 — 0,034 |—0046 |— 0054 |— 0,061 |— 0,087 | — 9,083
0,2 | ~ 0,040 |{ — 0042 | — 0,040 |—0055 |— 0060 |- 0085 | — 008
Kg| 03 ~ 0,048 '~ 0030 |—003% {-— 0060 |-~ 00064 |-—0,068 | — 0,08
0,4 -0051 | —0034  —0061 |—008 |— 0060 |— 0072 | — 0,083
0.5 - 0049 | — 0,053 | .= 0,063 {— 0068 |— 0,071 | — 007 | — 0;083
— —
0,1 v.423 8,427 0,444 0,457 0,467 0,476 0.5
0,2 0.428 0,434 0,448 0,438 0.466 0.474 0,5
Kg! 0.3 0.425 0,432 0,452 0.462 0,170 0,477 - 0,8
0.4 0.403 0,417 0,449 0,463 0,472 0,479 0,5
0,5 0,383 0,387 0,438 0,457 0,469 0,477 0,5 j '
d) Tdi trong Hip trung P. '
. Mp = K . Ph
RB ——1 Rﬁ - Pn
o
H¢E o6 0,80 0,1 02 0,3 0,4 - _0..’- 1.0
e = x/b = -ll.l
0,1 — 0,052 — 0,05¢} — 0,08 — 0,085 | — 8,069 | — 0,072 | — 0,081
103 — 0,088 — 0,068 — 0071 | —~ 0073 | — 0,075 | — 0,076 | — 0,081
Xg 0,3 - 0,092 — 0073 — 0075 | — 0,07 | — 0,077 | — 0,078 | — 0,081
0.4 — 0,073 — 00747 —0077 | —~0078 | —0079 | — 0,079 | — 0,081
0.5 — 0,073 —00M| — 0077 | —0078 [ — 007 | — 0079 ; — 0,081
0,1 0,928 0,936 "0.94 0,948 0,954 0,958 0,972
" 02 0,945 0.946 0,945 0,958 0,961 6,964 0972
K§ 0.3 0,942 0,945 0,057 0,081 0,964 0,988 0,972
0,4 0,940 0,943 0,956 0,963 0,965 0,967 0,972
0,5 6,935 0,910 0,955 0,961 0,904 0.967 0,972
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=203

0.4 — 0,054 — 0056 | —0079 | —0095 |—0107 |—o0.117 | - 0,147

0.2 — 0.072 — 0075 | —0.098 [ — 0098 |_— 0107 |_ 0116 | — 0,147

Ky 0.3 — 0,003 — 000 | —otit { —0114 J— 012 |~ 0135 | — 0,147
0.4 - 0% —~0105 | —0125 | —012 [|— 0,130 | — 0.133 | _— 0,147

05 |— 01 —014 |—0128 | — 01 [~ 0133 {018 | — 0,147

a1 0,645 0,653 0,684 0,707 0,726 6,740 0,784

0.2 9.660 0,668 0,603 0,711 0,725 0,738 0.784

x4 0.3 0.847 0,603 0.704 0,724 0,737 0,746 0.784
] 0.4 0,608 0.632 0,697 0725 0,741 0,753 0.764
05 0,5% 0,615 - 0,625 0,718 0,738 0,751 0,784

LS
a= 04

0,1 — 8,047 —~ 0,053 | —0074 | - 0090 [|— 0,103 | — 0,113 | — 0,144

0.2 — 0,059 — 0,062 | —0076 | — 0038 |— Q098 | — 0,108 | —0,144

¥s o3 — 0.075 — 0078 | — 0,000 | —0099 |—0107 | — 0314 | — 0,144
ot — 0.082 — 0087 | — 0,103 | — 0111 |— 0118 | — 3,123 | —0.144

*5 — 8% - | — 0087 {--0107 | — 0117 |—- 0,124 |— 0,128 | — 0,144

[ = | 0,506 0.513 0.545 2.569 0.588 0.603 0.648
'Yl oM 0.522 0547 0.566 0.582 0.596 0.G48 -

Ki *) o.50% 0518 1.585 v.575 0.5%0 0.602 0.848
" 045 0477 0,545 . 0.575 0391 0.607° 0.548
L X b4 0472 8520 0562 4.587 4.604 0.648
- e o 1
&) Miown thp Luag M.
el \
M
P R§ . Mih
" .
N o 0,08 01 02 0.3 0,4 0,5 1,0
« = h = 42

04 0007 0,01 a2 | o u.186 0219 0.3z

0% 0,083 0,075 #0113 0,015 0.098 0.145 0.32

Kg{ 03 0,07 6,093 813 X)) 0.198 .22 0.92

o4 4508 0,151 0,101 5221 0.242 0,259 032

0,5 it 0,130 0,200 0.235 0.257 0273 . 032

0, 185 i392 1,292 1.216 1156 1.107 0.96

0% 1,007 1487 1415 - 1,330 1,369 1.205 0.90

Kgl 93 1,565 Lavs 1,344 1.227 1.168 1122 .96
04 A 730 1638 1,346 1.2 1.149 1.009 0.90

0.5 1.520 .73 1400 1,252 1.165 1,106 0.98
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5. ¥t dy 6.1. Xic dinh

-_:o,a
N P I |
0.1 - 0.2 ! - 1,037 — 012 -~ 0007 -~ 0.022 [ - 0.0284 0,07
02 [~ o8 | _ g {H 0.082 |_. 0,156 I - oo 0.012 on |
Kg |03 | um {‘_ BITE |- 07— ats | — dogs | . 0.05% 0,09 |
o4 | 6120 ! .. o0aem - 0066 004f | gy | n.003 6,07
II, , 085 | —0J30 ,! ~ 0.110 I~ 005 w0019 | —o0m | . 0,018 9,97 {
— e i ST S e
| | e T 1412 0 1278 Lo i! 133 | 1312 ] 1.26
0.2 ; 1482 | 3433 ! 1461 | Ja2p | 1399 i 139 | 12e
Kg | 08 | 14 ELIN T I 14 | 1as 1415 | g2 ’
0.4 ] 1775 L7 | 1 1.474 l 1429 1.386 1.26
4,5 i 2.0 1,012 I 1,524 l 1.449 1.29% 1,28
N IR S _l N S N
. o= 04
'—__"*__"'*“} T “T“‘_" '—“'"“_F—"MF“_'_' , ]
e.1 — U T L0000 | 0088 | —o0402 | _ gg06 | 0.2
02 | . 0,123 —0132 | — o | 010 | — 0128 | — 0127 | _gqq
Kp 03 —C.182 | g5 .’ ~ 0183 0476 | ~. 0167 | 0.159 012
04 | —oam | — gz " TOE ) —0ms f — 0206 | —oap2 | gy
05 — 027 | _ pmn | - 02 1038 | — 0174 | — o184 0.12
¢ - i e JC S P —_——— —_— ]
! X 1,37 1377 | 1m 1.404 1.413 142 1.44
0,2 1.42 1427 ) 1,443 1.446 1,440 1.446 1,44
Ky | o3 1,383 1416 | 1474 1.485 1485 | 1480 | 144
0.4 1,234 1,293 j 1442 1.488 1,499 1,499 144
0.5 1.7 ‘J 168 | g 1,561 EE T Y
L i,

m)i luec kbung, hinh

- 6.5. 8% liéu cho
5L =1; Iy = 148 Jd-:. 4,3.
by =- 13,6 ; by =56 ;-h = 19,2m.
L =3m; qu 20kN/m.
- b, == 500 mm ; b, = 1250 mm.
aﬁ

T e ——

=03; n=.~;-==0123

t = 0,375 m.




NGi Iye khung do g tac durg.

P=4 ] N I W wr
: 216 P>
-o,og‘;!qej. E N o225 BT
(9 / (9
> KA m
b 7.77 '.

o383 T, e
Chuy®n vi ¢iu thung (B, C): A = 0, ¢ = X, Tinb Try va Me.

- 4,5]
Mpucy = —-2{‘34-]_1-"- = *2[':—-6-663- = — 0,25 El,.

MB(AB\ = KIE:: = - 0, 699 —— EJ‘ = — 0.03543-[1.
Racan, = Kg%"— = 1.43655:{--

ﬁA(AB_} 23 Mpan) + Rawa) - h = E—E-’— (— 0,699 + 1.4363)

- 0.7375%- = 0,0333EJ;.

3r,, = Mpam + Mamcy == — 0.2864 B,

Tinh ryp vhA Mep. . N
ryp = Mume) = 0.0839 L* = 2160 kINm.

o rp o ue0 A
Tiah == 5, 0261EL,  E
Noi lire cfia khung (hinh 6.6). M == Moy + ¢ . Mg,
A
Mg = ¢ . Mo = — 7£‘° 0.0364 EJ, = — 273 KNm.
1
My==». “A(,\g) - - 12&2 . 0,0384 EJ; = 288 KNm,
El,
crrrrITid o
' 19
-z73 [\ /l o — :
‘_v- B \“\_’/ —/ ~ r - —
106 = -‘ . -
: . ® |
+ ™ ' -
A - , A L gt
f 88 23 2 1tas
Hinh 6.

i;z



Néi lye khung do mémen léch truc M, (hinh 6.7). .

Jatrz 1
- 22,3
a8 'S / ,
. Me. M, | '
o *"7® X ®
_'I ’ K v
. oy
A 42 10,4 10,4
+ ¥
ETWS
K
nrrr
Hinh 6.7

20,36

M, = 32-1-'--0:- -L-‘—z-'-—.ﬂ.3_7‘5-135min.

Chuy¥n vi dhu khong B.C:Am0;4=0.
"Tinh ndi Iyge kbung.

Moas = KM = 0,165 M, = 22.3 KNm.

Roun = K. ;3:_ = — 1,478 -‘%‘. = 10,4 KN.

-

My = Maug) + Res) . by == 0,165 M, — 1.473-%-“5 = — 36 KNm.

Mg =M, —36 — 135 — 36 = 99KNm.

MMAB) - Mn(n) + BI. + nnm)h = M.(0,165 +1— ',47')
= —0,313 M, = — 42 KNm.

Ngi lyc tdng. Noi lyc cudi-cing ciia khung bing tdng c0ng ciia hai trgng thai
ndi lre & trén (hinh 6.8),

128

aco
P\.-\"‘"'--._ 22
kN “‘ L 7 A
19 19 3co aco
Hinhk ¢8 ’



. Cha f.hlch: Cac he 88 Rp i Kg 42 tinh M
n = 0,123 (thea t¥ 14 duwdng

vt dy 8.2. Xac dinh ndi lre

®

o vA Rg YAy tx bing 6.2 ¥ng voi

thing gidta & = 0,1 vh 0,2) v » = 0,3.

khung hinh 6.9 (sir dyng bing 6.1).

/

n =3 = 0,1 - c -
t ac =4 I8
i S T2 )
e "
> ow — =03 :,“—“
I ] <
x_ .2 o7 A
2 54

Chuy2a vi dEu khung (BC): &b = o8
Tinh rp¥d My
ryp == Ry = KgT' = 0.588T.

M = x.Rp = 4.0548T = 2,27.

Hinh 6.9

MY = h. Rg— (B = )T = T{0.548- 18 — (18 — 4] = — 4 U T.

Tinh $ryy Vi MK,

Srig == 2fip = — Kah = — 2. 2414 22
b b
M, = By h = —18.248 ‘:ﬁ;—
Tinh chuy?n vj @in
A= — T _058Th
St 2.24MEL
Noi lire khung (hinh 6.10).
Myom ML+ &L Hy o — 4 UT — “'5;” 18 = — 98,07T.
4 = AMy = — 4.93T.
Ve = ME + Mh - —= .-_-'r(22—493,x ._4-).
+ JC A 18 r2 U 18



a). - vk .

- P
;
T = |+ "
op, 7
,l
4.44T v
A

5. ’

i 0,2TS T
® /} . ®
" . »r

s,07 T 4937 Q625 T 275 T

Hink 6.10

a) N§I Jye cian b¢ co bin.
b) Ndi lys khunyg

‘65 Nguyto ke t3 Ligp ol lye tfnh kit cfu khung.

. 1. Lgp bing ndi lwe khung. Nt lyc khung (M, N, Q) duec xdc dinh dusi téo
dyng ciia tirng loai tai trong, sav 46 14p thanh bdng tdng kit & b‘ng tdng k&t (béng
6.3 vi 6.5) gisi thitu ndi tuc khung cé 30 45 lien kit khép vh ciing gilra cot voi dan
(inh 6.11 va hinh 6.17). C- _

2. T3 hop ngi lre tnk todn. Trén co s cae béng ol e {iEn hanh 13 hop noi

lye Uinb toin cho tirng cAn ki¢n cia khung, bao gSm: c5b Leén, cdt dusi, bu long neo,
shan ¢4t, mong, dén, W k& giim dap voi cdt.

T3 byp tii trong dys theo céc ngoyen the sau:
— Phi hop véi lrinh ty thi cong 1k tdm lop IAp lén din sau khi dan &d lién k&t
(khép hoje cimg) voi et khung ding theo yén ciu thidt ke,
. =— T&i trong tYnh [udn fude cé m¥t Yrong met 1d hép kbdug phy thudec vao diu
-cla BYl lyye.
— D6i voi khung nhi cdng nghidp, e hiin (T} ¢oa cin trec khong thi xdy ra
. khi kll_bng ¢6 luc ding (Du.s, Doic) v h'\i'J-o lgi e dirng elda eBu true eo the xdy ra
khi kkéng cé e bim. Lyc dung tac dyng len cot dang chiu lye T cé thd 1a Py hodc
Duia- Trén mdi cot, lge T b thd co haj cki®u tac dyng. :

Cic vin d2¥ khéc v& nguyen tho 1) hdp xem §5.
1%



§66. T3 hop ndt lyc tiob cft.

P& tinh cot, & mdi ti&t dién cin him 3 td hop sav

- Moren Yan phit voi diu deong Mma vi Lre nén troag 1rng Ntg-

_. Momen lén nhiit voi dio am Muin va hre nén Lrong ung Ngér

— Luc nén Yon nhil Npoy Vo momen hireng trmg eo kho nimg lérn nhitt vii ca

hai ddu dm doong M!'.!‘;

Ricng 4di vai eol duwedri rong clin L Qoax o 118t dign chan ot 4% tinh thanh
7ifing hoife ban gidng.. '

.
¥uc dinh t& hgp néi lre tinh hu 16nyg neo Bu long ueo dwrgc tinh theo luc keéo

i&n nhat. YU viy cdu tim t% hyp lue nén uho ubdt Npin v moémen tirang ong ¢6 kha
- pang lom nhdt ca has Jddu g duorng M‘:E. {r day tdi-trong tinh cin duyc nhin vori

L
gig tri —‘:—1!- d® ting luc kéo cho bu 16ng neo {iroug do 0.8 va 1,1 1A cac h¢ 36 thidu

thi ve virgt tai cua tdi trong tinh). Vi dp vé& 3 hop nd1 luwe tinh ¢ot xem céc bing 6.4
va hﬁng 6.6

§67. T3 hep ndi Yirc tink dan gbi kbép o cht.

Dudi tac dung tung loai (di troug, trinh tur tinh noi hre dan g6i khop lan ot
uhir sau’

— tinh dan theo so 4B gdi don gidn 4k tim noi lgc tung thanh din

-~ tinit kbung A% tim lLze doc irong xh ngaJdg. Luc dye nay chi t4c dang lén canh
dwrdri caa din,

Vi vay khi th hop ndi lue tinh 1oan thant din chia ra hai \rirong hagp

— 181 Yot thanl canh tréu va ihanh bung thy 18 h¢p theo noi luc dan goé den
gidn (zcm myo §48. vé dg 5.1).

—_ d6: v&ithanh canh duéi ciin ké thém lue dgo lrong 33 ngang tis khung (xem
bang 64, N2 Vi) . '

Ciin cha § rAng lyc doc trong s4 ngang cie kbhung cling d3ug thdi ]A Iwe dap H
ho#«: fue cAt Q & dsu cot. Vay lien két gita dan yob ¢l duee lir;h dudi tic Jung chia
hai lirc: pbhau lhye duug 5 dhu din theo so 48 ddn gdi dun gisn va lrc dup ndi trén

§68. T3 hop noi lwe tinh dan lién két cirng véi cft.
Dir&ri tac dung cua mbi tai trong, ndi lue thanh din glm c6 hai thanh phbin:
— thauh phiv noi lire céc thanh cia dan c6 so 45 gdi den gidn.

— thanh phén noi lyc (gom co M. N) clia xa ngaug trong khung cirng, Trong
46 lyc doc ciia xa ngang N chi tée dung lén canh duai cba dan. Cic momen ddn dan
M sé gay noi lgc cac thanb din, gid tri cac ndi lye nay duge xac dinh bing cach dang
gian dd Crémona véi lye lac dung la nghu lee H = M/h, (xem hinh 6.11. B, la ohidu
cao diu dan). o

1.31



V‘y kbi tim td hop thy néi lyc sank din phaii 1%y tdng cba bai thanh phlin néj
wén, rieng d8i voi canh diéd ciia dap con pbui k& thém N. Céch 13 hgp cy thé xem
vi du & bang 6.9. : :

b ‘ -
. . 7_f 7
MIﬂH b ¢ d_¢®
[
| szsv.a °1013 a-';_s s\|7278
Vodiy g v 9
L 5 8 10 12 3
a i /\ /\ ) d.,b,13
. 71 :
4 4 7
Hinh 6. 44 © 005 ox

§69. T3 hop lye tinh lidn k&t céng din véi cht.
Tinh lign k&t cirng d3u dan g5m cdc ndi dung sau:

Tioh lién k& nut tren chju cdc lue dap lon nhit voi i duong vk am HY. Cac

Iyc dap nay duge xac dinh tir cac t8 hop mémen 1énu nbilt véi diu Am va dirong
Mmin Mm: & dia dan : .

: b, h,

Tinh lién k&t nut desi chiu cdc lue dap 1én nhit voi ddy duong va am'Hdi. xéc
dinh t¥ cdc t3 hop momen 16m nhat v&i dfn dwong va &m Mmsy Muin & diu dan vt
lre doc twong wng Ny trong x4 ngang : '

Ngohi lye Hgt 44 néu, & put dudi cdn chju phin luc ding & diu dan 1a td hop
lgc cdt 16n nhit QF &_dhudin. Xem hinh 6.12 va vi dy & béng 6.7.

S
' l— ©
(“ez,, s
‘Mmin‘ \Mma.x
'Mma:l?.; . ,M‘:ﬁ::
7 L
N HY pqt € Hj




Béng ndi Igc khung. Dan vd cot litn k&t khop.

?5¢

| : Aooo»
—h 4400
\ 24100
T
' /j 6000
< T
‘R=1000 ]
ZOOKN
! 10.900
|
H | Goo
30.200 .
Hinh 6.13
Bing 6.3

B}

treng

HE | Tift di¢n oft wén

w0 M. N.
bhep! KN | KNm | KN |KNm

1-1- 232

KNm KN | KN

@

@l e | | o

(10) | (11) | (12)

Tinh
tai

[ 55| —38 | —o4

55| —57| 5,5

Hoat
tal

1.3 —7.0 |—94,5
117 ] 711 85

‘yn —le '—1.3
119 | 83 [—1.17

ciu
tryc

4

—3,7 185 0

—28 { 167 0

SN

| —s18 |—10a8 | 81,7

13




f"j‘* !
M A L 1| 317 185 0| —86 {5431 254 |-543| 3.7
ehu ‘ "~ . . .
sTye \, Mo 09| —28| 167 0] 774 ] —4a88] 239 (-188] 28
p— - H
Lyv
bim 3 j+302| +36 1] +3.8 ] +528 01,332
Ién
cbd 09{+27.21 +32 o b +32 01 447 0 |+29.9
trhi >
I.ure
him 14 |+30.2 [+90.8 0 1+906 0 | 25 0 [+30.2
i¢n ' .
edt 0,0 | +27.2 [+81,0 0 |+81.0 | +u3u 0 |--272
phai
h .
Gi1é 1 |—-13,7 |27 o {227 ¢ j—10%1 U f -9
trai L 6, {—12,3 {—204 9 |21 tr | 945 o] —=81
— -
Gid T "1( 1 a7 | e 0 U2 0 854 ] 9n
phai 0.9 | 123 273 9 223 0 RRQ n 81
' i AN

Rang (5 hop néi Lire tinh oft (KN.#. KN). (h. 6.13)

Bing 6.4
T C@t trén Cyt dogi
- Che hvp e bhep
N T dign 22 33 4%
(ddng &2 chon uérdién ejr) | <o
' bin M N M N M N
+-
. 2185 — - A04 14 —404 915 -—457
1.5p 1.5p 1.5p
"nur Nu’: ’
. 430 —dy 343 -~ 502 1671 —102
1ap. 4p. 5p 1.2, % 1.2 3p, 4, 9p .




o i
i —200 | —404 | —~3580.8 | —2100 | —1045.5 | 457
. ,
1,5t 1. 3t 4p 1.5t
n M|-ia' Nt\? : T
_ , — ~200.6 | —1027 | —1700 | 1067
' - 1, 3t 4p. 5t 1,3t 4 5t
) - - 2155 | —2140
- - 1, 3, 4t i
I Nnnl' Ml't.k T |
432 | —189 - rr‘uss [ —~2052
2 s § .
; -4 J —498 | —680,8 | —at00 | —840,5 ]-.mo
1,2 1, 3, 4p 1, M4t
]V Nnul' “:} -
) —~345 | —489 | —7054 | —32t03 || —1690 J—m: J
1, 2, 5t 1, 3. 3, 4p, 5t 1,2 94,5t |
v Ti#t dién 4—4. T3 bop lgc cit lon nhlt (43 tinh thanh gilng cot dudl rdng).
Q = 1.5 KN ., 3, 4, 3P)
Tidt ditn 4—4. M, va Nar:, (tinlh bu iAng neo).
0-9
Vi N - Y ._a3soK>
min =5 437 X i1 KN (1.5t).
M e = —1046ENm

Ti¥t didn 1—1. Lyc dap H 43u cot (i3 hop theo Q)

H* = 3,8KN (L2

H = —62KN {1, 3t, 4, 5t)
Phin lyc Airng 42u dian (18 hgp theo N)

Q = 04 + 94,5 = 48- KN (1,2)

— Che lyc H wo = 62 vh Q == 499 dong 4% tinh lidn k&t cdt vé&i dan

— Lyc H == 6,8 @30g thal 13 lyc kéo trong X2 agang, dugc Ga vio t3 hyp tinh thach cinhl
dirél clta din (xem 48, vi dy 5.1)

Béng noi l{rt-: khung. Ddn va cot lién k&t cieng (xem hinh 6.14).

3Coo
2260 17—
B . oY I'
. 1 - 7?50
k - 18.000
000 43.600
Q=4250
/zoo KN - 1250
42.400 :
0.0
Ao _ l_- 4.000 b
36.000

l
$-

1



"43 177
1485
386
Y%s:) {5
N 328 456
955 :73,5
N
Z_ (468 207Z
733 1547

948 Hu/

22

27

fo7

L 133

Hinh 6,15

1291 __{

L.

1052
47,2
- +
10,4 04
14
30 Jo




‘ = : Cot tram Ct dwed 1
Loat |, 1% : 0 o
NS i |3 3@ | Td, 1~-1 22 3—3 t—4 |
4 4 T.H :
rons| W M [ Njg [m [ N|m|N |x |x |@ |
117 \659 ’
Tiuh '
1 ) 1 (=TT |72 |64 |—332 |~.763 | =300 |.—858 | 500 |—900 |84
ta _
Host 166 1 |~366 1—227 {—22 1—121 |—227 | 85 |—2% | 210 L2x7 |22
2
H . , .
0.9 {239 |—204 |~20 |10 [—204 | —58 |—20: | 186 }—204 k20
M *q& 1 {—=140 | 1 (=146 | 818 [, 1 |--1485/--3680 328 3880|146
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4 . . . '
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g 1 (7735|204 | 14,7/ 758 (204 |28 | £04 (2207 (204 | £14,7
Liye - '
f ‘p -
him A 0.9 768.2{ 0.4 | £13.2) 50| 204 | £207 204 | £186 | 20,4 | £13:2
/‘ 1| %39) s0| 7 ]—s2| 30|32 | 30 |—1448) 30 | 138 ]
sl Glo | '
/ Z 00| 480| 20| 68 |-28| 2728 | 27 |.—1308 27 | 119
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Béng 18 hop néi luc tink cét

{ENm, EN)

xem hinh 6.14

B&l-i.‘ 6.6
, ™ Cot trén CHt dust
' Céc 3 bop lyc N
N2 | (4% chon H&s P| T dign 11 22 3--3 i—4
cor | —
dign c3n). bin | M N | M N M N | M N
1 —241 |.-43 | 627 | —763 —166 | —-888 1514 | —2046
1.5t i 1,3, # 1.5p 1,3p.at
! “max Nlﬁ' ’ :h_——-—_—"—_”‘. o T ’ o
oy 2878 | —2172
| 1,3t, 4t 5p 1,2, 3p, 4, 5p
, =1 | — 752 |—453 | —000 | —1684 4528 | 450 [—674
1,5p 1,2 1. 3t, 4t 1.3t 4t
1} Mpia - Nig Sy e
g 1 =1778]--954 |l—469 [—940 | 1756 | —4368 | ~830 | 4277
1.2, 3p. 4t, 5p 12 5 1,2, 3t, 4t, 5t 1,31, 41,5
] 627 | —762 1386 | 674
1, 3t, q4t 1.3t, 4¢
M| Npae M3 T
5 562 | —749 2783 { —4535
, 1,3t 41.5p : 1.2, 3¢, 41, 5p
_ﬁ__ i s e el
[ L1063 —9sp |53 | -0 || —1820 [ —as38]l 230 |—4674
132 1.2 «1.31 4t 1,3, 4
1w Npw. Mg 1T T . ,
g | 17511 -85¢ a1 | 094 | ~1698|—4399 |- 653 |- 4481 -
1 1.2.3p,4t,5p 1.3, 5p 1,2, 3t,4t,5p | 1.2,3t, 41, 5¢
; I — . :
Tiét dign 4-4. TS Acp e cdt lon nh8t aF tinh thanh gilng cdt duoi. 1
¥ - ) .
Q=-3n (1. 2, 3t. 4¢, Sp),
< Tié dita 4.4, Npm V4 M5 4% tinh buléng neo
, 0.9 I
Nmina-—-%ﬂ.""’;-}-m = — 783 :
0'9 ‘ (1.3t |
vl My = ,590.?~:—;-~1443=—9e5:
\
Npin = — 91, 2% _ 30 = w3
- ' (1. 5p).
ML = m.-.!:;;.+1413= 1806

138




T8 hop lwc ddu ddn 42 tinh lién k¥t ddn véi cét. (hinh 6.14)

Biag 6.7

Dfu dwroag ciia phin hye 43u dan H i"’

Ht*..__ }_’_’,\‘ﬁc “;hbs 2.2m
A 4

Lxc tinh lién k&l ndt trin

H

(1. 2, 3p, 4, 5p)

ot
Main = = 659 — 0,X223 + 177 4 953 -- 547) == — 1507 KNm
M i 1597
Hf = ~5% = 25 = 126KN.

==
hy 1,2

Lisc linh tién k& mit dudi.

Mpyg = — 659 + 833 =x — 76

H} Nijg =2 =64 —14 = =78
M —78
Q. 5t Hf = == 4 Njg= —— — 78 = — 113
b, 2.2
— =
My, = — 1507
Hy Nyg = — 84 — 0,522 + 107 + 44,2 4 14} == = 232
‘ M . 597 |
23 8p) | Hp =—22 ¢ ne= e 2 iy as '
h, 3.2 !
Qt QY = M4 1Y + M = {67
1,3, 35p)
) — Khéng cb lyc dap H
Lya chon ¢ ¥ ? I

— Diog luc HJ = — 958 vk Q »= 4567 42 tinh ndt duéi.

T3 hop Momen dlu ddn do f&i trong clu iruc 24 gié.
(dang 4¢ tinh thanh dan, xem birg 6.5 vi 6.9)

Biog 638

3p. 44, 5p)

Mamin = 0,.%(—1T7 — 95,5 — 1) = = 3
Mg = 0.M—149 — 735 + 533) = 280
Ntﬁ‘ = 0,107 — 44 —~—14) = - 149

C 8 cK

/

(5t)

- Mpmey= 533

Moy = -~ 547

Nt{r = — 14

-

L.

19



Bﬁng td hop nol lyc thanh dan,
(DAn lign k&t cirng véi cot, xem hinh 6.11 va 6.14)

-

Bing 6.9
L b Néf lye dan gsi don ) Nii Iye ddn dwéd tie dgug M &k dia
glén do vd lye dge do
‘Logd | K¢ _
thamb 'higm 2Tnh | hopt tdl | M=1 & d3n tnh ki oyt &t
tit din Npc=—64 Npc = —22 Ting
~—1 Tong
1 0,9 B c Mp =|Mc = Mp =|M¢ =
—659 | —659 —22% |—223 1 0,9
1 a s ' 4 [ 6
i
h—1 -— —_— —_ | 0,48 —_ 303 ; — 363! 108 —_ 103 83
i _'_
Canh ded —867 {188 |—169 | —0,3 , 034 198 36 234 | 67 12 79 71
trén 1~
i e~8 [—729 |-——2396 |—213 | —0,184 09 121 89 180 | 41 20 61 55
f__,?l l.,. - »
—775 {—248 | —298 | ~-0,184 |—0,04 121 59 180] 41 20 61 53

' t—7y _ !

§—2 Mo 118 108 0,967 | 0,028 {--241 |-—18 {—324 82 -8 .| —110 —99

Cinb - .
duwsl g3 874 25| 208 0..233 0,074 | —153 | —48 |[—245 52 —168 | —80 w81
-3 683 214 17 0,114 0,114 | 75 {73 —-2li —25 —25 | —72 -65
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j—81 127 42 38 0,088) —0,03 | —57 2 =37 19 7 | ~12 =11
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=7 51 14 12 —-_] - - —_— - - — — —
. Chﬁng - .

Tea7?t| wbid | =15 [ —~14 -— —_ } - — U — — —
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Bing 6.9

"Ngt lge din dwét the dyng M Zhu din do i trong N3 lgo toh todn & 13 hep
K¢ clu tryc vi gid (xem. bing 6.8) e bin
hibu N ] Npc=—1
= = 14 W= — 14
-t Ti¥ng £C Ting
Mp = Mg = Mg =| M = . 1 2
— 788 | 280 ll 0,9 £33 i-—éw 1 |09
! L7 5 ! | 8 ! 9 N ng | N ns
| ,
: R DN : |
bt | 839 - = 30 M5 — U5 WU |~ | — | 735! 487
1 . , !
=8 | 21| =15 — | 208/ —160] 30 (=130 117 | = | -~ |—348{1.3.4,6.8
1 : 1 : | .
1 — 1 L ! ,
8 136 | -.zs; - 111 .-98 80 =10 ! wdd | = | = |=75111,3,4,6,9
1 : . L
1 .! L 3 :
£—7 | 136] ...25.' - 111 w88 | 40 (=49 | —44 | = | = |—807{1,3,4,6,8
1 | 1 . : H i ) '
| ! i ! —-398|1.4,7,
g3 |—m 3| — | —412, 106! —135 1671 150 | — | - 173 69
. ' 7311,3, 4,6,
i P L
- t ' !
R R 14 s |- | — | osul134.60
) |
= '.
E—8 (841 32 ~ | —-201| @1 | —62 | —15 W ~14 | 598 1,2,4,53 — - i
1-2 | ~02 ) 11| — | —103] 67 2| = 8 | = | ~ [—772|1.3,46.7
-3 | ™ 10] - | 8453 —10 =72 | 6 |~ | — | 505/1.3,4,67
58 s2{ 7| — 59 -3sl ~13 | =51 | =t | ~ | — 183 1,9,4,6,7
. _l """25 !l=’4ast7
—8 | —63 —8 — | =71 45 16 62 58 - —
101 1,3,4,6.9
—8|—e| 8! ~| 7t 46} 16| 62| 6 | -~ | ~ 173 1,3,4,6;9
s+ | - - = = T S I O TN R TR S R
-7 | — - — ) - - -] =] = |18 12 — - l
— .
-1 | —~ - - - - —_] =] = 85! 13 — - W
FoYel = — — —— — — — -9 1.2 — —_

141



-§ 70, Chi¥u dil tinh todn odt.

1. Céng thirc tinh ; lg == ul.

les o # - Chidu dail tinh toan, chl®u dil hink hoc

vi hé s¥ chidu dai tinh todén cft.

Ca) Cot tiFl dién thay dbi.

2, Chitu dai tink cit trong mt phdng khung :

Chigu i tinh Toidn eft Juéi vi et trén xac dinh theo By YA opg

[ ——

- , ]
Hé sopkhl-}—,-él’l,ﬁ
1

Ny
¥i ;‘—'?-3

2
So 43 oot Khung. #
J 33 H
032> 2> 01j012> 2> 00 3
1 }
— e - _ e e e e e ___L ——— J

i!"li' “‘“"‘_rl 1 f* !

[
T | ] _
| e il ‘ ‘
i . I i i

I S i |

] - ] - ) .

[ C 2 2 3

F——F— ] I
| ,I], ,L ,L 1.6 2 23
|
bt g ;
L ,.L L 12 1.3 2 L
b) Ct tiét di¢n rhéng d3i.
' o I4 L
Hé 5D M khi K = .— w —
So a3 cot khung. (1) ¢ B M L "7
‘ 0 | o2 | 03 | 03 1 2 3 [0
2 |13 14 128 | 16 | 1o | 108 |3 |
L
!
— — it o o]
I
— i 342 3 263 | 233 | 317 | 211 | 3
RN U - 1 . J
. -~ 7 1) / —
(4) CST UBN XBT wuce Wi DN L& Keo



3. Chibu ddi tinh cét ngodi mat phdng khung:

Re
L. 24—
] L .

P T

Chidu dai tinh tedn bng cic chidu dai hinh bec dwong wng 1 )y

ST!. ¥i dy. Tinh ¢t khung hnh 6.13. Xem bang G6.4.
1. Xéc dinh chifu dai tinh toén cot, - '
1y 6

T9 o8 chilu dai cft : =gy 0546 <06
. : 1
79 96 lye nen len tigt dien 2 vad 2= 20 g3 > 3.
N, 498

L&y B, = 3 vk ¥, =3 (xem §70) chi2u dai tinh cot trong mit phing khung .
[ig == dby . 1y = 3. 11 =2 33m.
lex == Py . l;==3 .6 == 18n.
Trong dé6 I, — khodng céch tir mit moéng d&n mit duti diim edu truc ichiéu
dai cot dudi)
1, — khodng cach tiv it dudi dim clu tryc d&n mit dwdi cua dan
(chi¥u dai cft trén).

2 Chon tr'it:dig'.n cot trén.
Cot trén dupg tidt dign dije, chir I Chion cdp noi lire tinh toin
M = 4132KNm va N = 489 KN.

Chon ti#t dién so b¢.

M 432
B lech t = — — 0,88m.
¢ léch tAm 3 <3 189 = m

I

Tigt dién chir I co chi®u cao ti#t di¢n chon tru&c la em va gia tri gén ddng

,bén kinh qudn tinb la:

r, - 0,24h == 0,24 . 50 = 21 cem,

BQ maub cot - A, = - 2'1_‘:8{2 = 85,
r, 21

. - , AT
B§ mianh 'qui woc: = *x vV == 85 \/-2—1-% = 85.0,03162 = 2,688. -
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) . x 2.21% :
Bén kinh 13i tidt dien : . R S Sl R , )

.n 1l e PK F h.' h m Bl.?ﬁcm
B¢ lich tam twong 43i ' m =2 - ﬁ =5.

P 17,6
H¢ 33.dnh budng hinh déng tidt dign : |
Pe=12— 0,043 = 1,2 - 0,04 . 2,688 = 1,09
bo lech t:‘ktﬁ trong dirong : '
my = mm, = 1,09.5 = 5,45.

H¢ 23 nén Mch tam (xem §42, 'b&‘ng 4.1),

L " 0 = 0,134,
':0; | | n Di¢n tich ti€t di¢n yéu clu:
] : i —_ N 489 '
_,_ ' I8 x, Fo= o R =ti&.a - 126,5.cm’.
— ‘ o ' i ' '
L 1 : So°b¢ chon ti#t di¢n nbir sav (h. 6.15)
Wl 47z 14 Bén cAnh :2—14X300; F, = 84cm?.
' - Bén bung : — 8% 468; Fyem 37,76cm3.
Binh 6.15 T3ng dien tich : F = 121,75cm2.

Ki¢m tra tidt di¢n v¥ dr dink trong mat phdng udn. Tinh chinh xdc cac dic

trung vi cac théng sb :

144

J, =08 X472 - 4 8. 4.3 m 56611 om¢

J 56611
= = F— —— s -
r, = \/ \/ 121,76 ° 21,56 cm

W, 56611
F

P, = B 13176 = 18.6cm.
1 1800
— o= e = 83,5
A - T 21,56
. '_; = 83'5 . 0,05162 =‘2a64'
m=2 =3 _,n
P, 13,6

» = (1,4—0,04m) — 0,04 x == (1,4 — 0,04, 4,73) — 0,04 . 2,64 =« 1:1054.
my; = 5m == 11054 . 4,73 = 5,28.
'h = 0,194



Cng sufit kidm tra:

N. 489
e F _ 0184 121,76

G == == 2070 daN/cm?®* < R = 2100daN/cm?.

Voy tidt di¢n da chon bhio dam kha niing dn dinh trong miit philng udn.

Ki®m tra 3n dinh ngodi mat phdng udn.
Noi lye tinh todn:

N = 489KN va

M; -% M, = —g- 432 = 288 KNm (M, 1A gi4 trl momen I&n nhiit frdng pham

vi doan -%— gitra cla cOt teén — xem §41).

M 288

Do léch tém | e, = T - - 0,59m.
Do leéh tam tuong 46t n = L S ...E?_. = 3,17,
Px 18,6
1,4.30°

Cds d¥c trirng tifh dign Jy = 2. —5— == 6300 cmt.

ry = v/ »I{- -/ wy——T.Rm

Chi®u dai tinh todn cot ngohi mit phltig ubn 1y, 1&y biing khodng céch tix mjt
trén cta dim clu trye d&€n mil dudi cla dan :

lgy w= iy = he (chidu cao dlm ciu tryc 1,0m)
=6 — 1,6 = 4,4m
PO ménh cft : Ay = -l—’L- mﬂ - 61
ry 7.
Céc bé 36 a va p {xem §42 vh bing 4.3)
a s 0,7 + 0,05 (m — 1) = 0,7 + 0,05 (3,17 — 1) = 0,800.
gml vl o =82 < 2= 100.

He o6 ubn doc rng v&i A, =62 12 ¢, = 0,810 (xem §38).

A 1

: = == 0,28
1 +am 1 4 0,809,317

Hé¢ 38 C w»

Uog sufit kilm tra :

N_ 459
ce,F  0,28.081.121,76

L

‘ =2 17,7 ENfem?® < R == 21 XN/cm?2,
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: Viy cot bdo dim 3n dinh ngoai mit phlng utn.
_gl'!m tra 3n dink’ cuc b6. Noi dung phirong phdp kidm tra d¥p dinh hin bung va
bin cinh clia cft xem muc §44.
3. Chon ti#t di¢n egt dwoi :
Cét dudt cling dong thép CT3. Tigt di¢n rdng, thanh gi‘&ng. T béng 6.4, chon
hai c¥p lyc 42 tinh : o
Ml L 105GKNm va N' - 2052KN-
My m —1699KNm va N, = 2052KN.

Chon ti¥t di¢n nhdnh mai, Nhinh mdi du&c tinh nhu thauh nén ding tamn,
Lyc nén 1¢n uhinb ma :
\j
Naw= Do +~"§-‘-=—i’°232—+111'5—6--m2m

trong 46 : b, =t Im — chidy cao tift dien cét réng.

Di¢n tich yéu clin clia nhinh durge tinh lhreo gid thift ¢ = 0,85 :
F, Na 2082

¢ B —— am

R 0,85 21
 Tigt di¢n dwgc b8 tri gdm (xem hinh 6.16) :

e 114em?

2L100 x 12 v&i Fy == 45,6cmb.’
— 470 x 14 v&i Fy = 65,8cm?.
Tdng ditn tich . F = 111, 4cmd.
Tinh trong tAm nhanh mai.

. Felzg + 3/2) 45.6(2,91 + 0,7) = 148cm

2 ump —%— - 148 + 0.7 = 2,18. Ly 22cm
Tioh, J vA r ciia nhinh
Tom == 65,8, (2,2 — 0,7)" 4. 2[200 4 45,6291 + 1.4 — 22)"} = 972cm¢

Iym = "‘l';" +2 [209 + B8 (2&-2.9:)'] = Bsdtem!.

97 . A LS
Txm o= T = 3em; rye = 11T, = 17,8cm

(trong d6 209 1a I, clia L 100 x 12).
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- Chida dai tinh toan ¢ia nhanh:

— Trong mit phing khung (48i voi truc x,) }dy theo khodng cach nit ciia thanb
giing bing chidu cno 1idt di¢n cht 1A lym = Im. ' '

— Ngoai mit phing khung &y blng khoing cach nut ciia gilng cof 1x: 1, == 1im.
B mivh cua nhinh,
120 1100

,\_'ng.-:--——-—---n33;xm :-——-::61.8.

17,8
Tuong (ng véri rmae == 61,8 diing bang tra c6 ¢ = 0,815

Tiét dién nhanh cdu truc.

Lycnen N n—%— < %—‘—:-22-:3 + -!-6-1?2 m 2720 KN

G!i thiﬁt ¢ == 0,8

Disn tich yéu chﬁ I Fye = -3235-—-- 162¢m?
C,E.21 :

B& tri ti¥t dién (b. 6.16):

Bin cénh : 2 — 25 % 2 ; F. e 100cmn3
Ban bung — 4R x 14 ; Fy = 67,2¢m?
Tdng dian tich F = 167,2cm?

Tinh cdc diic trirng hinh hoc:

o 3
Jaor = 2. 2'1;5 =z 5208 cmé,
48* '
Jier wm 1.-!.-1—.2- + 100. 24" =-70502 cm*
' 5208 . 70502
\/m = 5,6cm; rye = —573 = 20,53cm
100 1100 .
Anet = —5.6 = 18; Iye = "*'——m.sa e 4.

Tuang NG Maax = 54, cb ¢ = 0,844,

- Ki®m tra 3n dinh ting nhdnh.
Troug tam tift dién cét

111,4. (100 — 2,2)
1114 + 167,2

y3 = 100 — 2.2 — 39,1 = 58,7 cm,

Yy = == 39,1cm,

14




Lyc tde dung 1én ede nhanh
2052. 39,1 1056

Ny = == 1900 KN
97,8 + 0,978
= 2062. 58,7 + 1699 - 2930 KN.
97,8 - 0,978 .

Ung sufit kidm tra :
1900

Nhéoh maéi : 100 o0 o0 kN/omt
oh m R Y ST T I 2 RNfe
‘Nhénh clutruc: o 2039 == 20,82 KN/em?.

N r————

0,814, 167,2
Chun it dnl'gn‘thanh bung gidng.
Goéc nghiéng thanh xién 1a 45¢

Chidu ddi thech xienl m —2 sl g1
cosdd 0,71

Liro clt, qui woe Q,, m 0,2F = 0,2 (1114 + 167.2) = 55 XN.
Ll_rc.cit thye t€ (xem bing 6.4)
' Qm IB5SEN >Qq-

Lye nén trong thanh xién do Qgty ra.
Ne Q@ 185

b S = 87KN
2.3in 45 2.0,71
Di¢n tich ytu ciu (gid thi&t v = 0,6)
F"= N 87 ———= 9cm’..

“mRe | 0,75.21.0,6

Chon‘l thép géc L8O x 5,5 (c6 F = 8,63cn? v r;, == 159)
141

Dd manh aguy = -l—-gé- == 89. Tirong itng co . = 0,67
Ung sult kitm tra :
87 ' EN ,
,06 R == 2IXN/em?
075,863 087 8oy < e

Li¢n k&t thanh xién vho nhénh cét ding dwéng han goc by = Bmm, que' han
EA2, bin tay, Chidu diai dudng hian séng va mép,.

- 0,7N 87
1 : i e BT 11 mlMem
Mmoo T ™™ 0s.as T
0,3N
i = = + 1 =7cm
T W T R ¢
L

Thanh gidng ngang I8y cfu teo bing thanh xién. -
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Eid¥m fra 8n 4inh tdng thd cia c,éz:— dudr,
Tinh' cde gla tri .
| oo J 4+ Foyt + by + Fu 7t

= 072 + 111,4.58,7" 4 5208 + 167,2.39,1

o 645646 cmt.

o=V =V e
b 3
Ag = :7;,', +27_1r%" =\/69:+27;2__7—%% =13

w0 73 .0,03152 o= 2,31

nidm tea tidt didn theo cdp luc:
¥, = 1056 ENm vk N == 2052 KN.

B¢ l¢ch tAm taony ¢Oi m (tinb theo W, phia nén nhidu)
e M.y, F 105600 387.2786

—— P it ammmm——— TR e

p N, kL 2052 6i5646

= 1,38

Theo » == 2,31 va m = 1,28 tra bing 1.4 c6 ¢ = 0,355

CUng suft kidm tra:
N, 2032

v F 0,355 . 278,6

g ==

= 20,75 < R = 21 EN/cm?

- Kitm tra theo cilip luc:

M, = —1699 KNm va N == 2052 KN.

169900 39,1.2786 _, 49
2052 645 646 !

Theo ™™ == 2,31 v 10 =139 6 ¢, w= 0,353

Ung sulit ¥idm tra:

o= _EI:* e ____%(E:}__ w 20,77 KN/cm?,
VRP 0.355.2718,6

Viy c3t duge blo dim én djnh tdng the.

149



520 . -l ——y  |aco

j= v X2 (ct)
Hinh 6.16 '

4. N&i cft trén va duéi (hinh 6.17)

Dirkg hai clip lwe 42 tinh
M, = 432 KNui  va N, = 480KN.
M, = —215 KNm va N, = 489 KN

N&i canh ngodi.
Lyc tic dyng:

P = N, 432 _ 489
1

M,
v o1 —_ —— == 1108,5KN
p T2 =05t 3

Dt‘mg bin 6p 3 = 14mm. Litn k&t véi  dnh bling hai duéng han goc doc hy = 16mm,
véi chidu dai dudng han 1
Py - .. 11085 _ - 33¢m

2.07h, . RP  2.07.1,8.15

Chi®u dai bén #p : _ ‘
- ! == 2(33 + 2) = 70cm

N&i cdnh trong.

" Lye e dung : x
245 489
P —-3 2 —_— LN
% T2 %5 t 75

Tinh chi¥u cao 4 duéng han goc lien k&t chnh trong v&i bung ciia 'dim vai co chidu

cao b, = 48cm : ,

| 785

T 407, (48— 1A

= QO,4cm. L&y h; = 8mm.

80



Ttnh dim vai (h. 6.17)

BR day byng ddm vai xéc dinh theo dilu ki¢n ép mit dwdi tac dung cx'l_a Dy ¥
du lge cho truée D, == 1682 EN.
' D 1082

= R = - THe . = 4y .
&= TR,  GiFZ.23m 1,38cm. L&y 3, == l4cm

trong 46 : z ma b, + 28, — piam vi chiu ép mit cia byng dim val.
b, — bé rong suon gdi tra cla dim clu tryc.
" . 8, — b2 diy cénh dim vai.

Tinh chidu cao dwirng han lién k&t bung ddm vai v&i nhinh mai by (c6 2 dwéng han)
vA v&i nhénh clu tryc by (c6 4 dwdng idn).

1 1 367,5
By =3 Pa- > — w 04; Liy Smm
M oI, — DRY .2 2.07.47.18 0 T
1 ' 1 367,5 + 1682
Y=\ = ; 1,04cm.
“""(2 By +D"“) 4070, R: 4.067.47.15 o0
Liy 14mm,

DE3m vai c6 tift dién: bung — 1,4 X 48cm va 2 canb — 2 X 30cm. DEra vai lam viéo
nbwr dim don gidn nhip Im chiu lyc P, & gifra diim.

Momen lon nhit trong dim :

P,.1 73

M == =1 = 184KNm

o0 |

"Hinh 6.17
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Eidm tra irng suflt trong dung han (2 dwong ban cb by = 1,4cm) lién k&t cioh
dim vai v&i canb trong cla cft.

G = — = -—— =53 <R} = 15 KN/om?

1 1
t dé W= — | — (14 .48° 2, .25 — 347 ?,
rong 26[12( ) + 6025] 470cm

Vay dim vai di knd niing chiu lyc,

§$72. Tinb Litn k&t &¥u div véd ot
Trwéng hop diiu dan géf khéop lén cot xem cBu tao 43 gioi thidu & myc §39.
Mye ndy trinh bay cfu tgo va tinh toan lien k&t .cirng din véi cft. Dan lign ket

etng voi ¢4t nho bai nit trén va dwdi & diu dan (hinb 6.18). Cic lién k& nay c6 bin
mit m, bdn gSi g va cic buldng. Ritng nut dudi con cb bin & 4.

' nit duéi bin mil cfu tao khong d8i xing vi ¢6 thanh xién. B2 gidm kich
tirére bdn mit, didm hoi ty cac thanh dan tai oGt dwge bS tri & bitn cot.

Hal duong hdn dirng 1 lién k&t gitta bin mAt va baa gdi tinh theo luc dgp H;
(L2 igc co gik trf tuyét d6i lon nhit idy tr H} va H;) va phén lyc A'd dku dan, xem
§¢9. Ung sufit kidm tra trong duéng ban 1 la.

T = VT, + T <R
Ty - ' +

. 2.0,7h,(; —1)  2.0.7h (1; — 1p
z, A

= 2,070, (,—1)
¢ — B¢ léch tAm gilra lwe Hy va tdm duéng han 1,.°

Bin g6i litn k& v&i cinh cdt blng 6 ~ 8 bu 16ng. Buléng chiu luyc dap, kéo HY vei

d6 1ech tAm e. Quy uéc ring litn k&t bu 16ng quay quanh truc () cia hang dinh bu
l6ng trén ciing, uén lie kéo 1on ahiit trong hang dinlr bu 16ng dudi cung duge kidm
tra theo cdng thire:
' H} .z xda?
Nmm __d_g_)_'?}_'_l < 40 Rb'
2 — Kboding cach tir H} t&i bu long trén cing
y, — Kbhodng cich bai bu l6ng ngodi cing
y; — Khodng cich tir ckc bu long d¥n bu long trén cing
d, — Duwong kink bu 1ong qua ti€t di¢n ren
R, — Ciwrdng 44 tinh todn chju kéo clia bu l6ng, xem §i4.

Néu ndt duéi khong c6 BI th 4§t cfu tgo 6 bu ldng @20 mm

Bén g8t duvge tinh nbw béin ngam gifa hai hing bu long c6 b2 réng la b. Me.
men bin g8 co gid tr]

-

H

Mh—a‘-

o




va teng sulit cla ban g3i dwee kidm tra theo cOng thire
oM Hib ;.8 _ 3Hib
=W 5 6 A
 M#t khac ban gdi con duwgce kidm tra theo didu kidn ép mit v&i bin 47 duoi tac
dung ll_rc A:

< R.

PN, SO I
¥ n,d

trong d6 : a, 1, & — bE rong, dai va b2 diy ciia ban g6i.

Ban gdi 13y b diay 16 - 20 mm.

Bin 4% c¢6 BT dhy 0 o 40mm chin luc A litn k%t voi canh cft bing hai dwdng
han dieng Xet d&n khd niing lyc A chuy¥n khong dBu 1¢n bai duémg bin, nén mdi

dudog ban duge tinh theo %A.

Nut trén thudng cfu tgo dbi xirng, dung 4 ~ 6 bu l1dng. Néi dung tinh nut trén
cling gidng nhy 46 v&i nat dwsi, nhung c6 mdy didu liru ¥ nhw sau ;
—~ Luc dap ding 4@ tinch out trén la duee lira chon tir cic luwc HY, HY vA noi

luc canh trén & diu dan.
— Ne€u lién k&t ciu tao d8i xirng thl lien k&t duge tinh theo lwc dap chiu tée

dupg dung tam.

AA -
RTIR N
+ " P oo,y
L‘;@g‘l’ ‘I‘"- -¢-H »
LA A
LS 14
. B : _ ;
ik I
F - | -1
3t i3 e [ .tl oi
1t L 3
at “?! 1 l 3
i E < ;
| °4E 3
I FIE T 43
. e , o .§
*Eﬁ%ﬁé
|
- 3
3

Hinh 648
158



47

Phy lye
Thép gbe &2n cgabh. TCYN 1638 — 75
Ky hidu : b— bé réng canh l!’l'z
d — b day canh "'“_
J -~ mdémen guan tinh -,-11-5.
L . LA
T ban kinh quan tinh
m.ak 2 - |
Kich thwde - tieh Khai j J . !J Rin kish quim tinh r,’ cla
H . r
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