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Chuong 5

Stic cat ngang

1) Khai niém:

Theo moén “Stic chiu dung cua vat
liéu”, stic cat ngang T bang dao ham cta
mo-men uén M doi véi dudng trung
hoa, nghia la:

dM

Stic cat ngang T nay c6 tac dung lam
trugt phan bén trai ctia mot ti€t dién (S)
doéi v6i phan bén madt, gay nén sy trugt

Tap 2
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ngang. Doi lai trong tiét dién (S), cling
cé nhiing stc trugt t hgp thanh mdt hé
thong luc lam can bang stic cat ngang
T. Ngoai su trugt ngang, sic T con gay
thém mot su truot dai niia.

(3)

N\

e

That vay, néu dé y dén hinh hop rat
nho canh dx, dy & gitia hai tiét dién (S)
va (§°), bé ngang b, ta thay hinh hop ay
s& di thang bang dugc la nho & sy triét
tiéu cia mo-men cdc stc doi voi trong
tam G.
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Hinh 44
Cdc stic ay la:

— Trong lugng riéng p ctia hinh hop
di ngang qua trong tam G c¢6 md-men
M =0.

— Céc suc thang goc véi AB va CD
cling di ngang qua G, nén :

M=M_ =0

n+dn
- Cdcstc tiép can t, t + dt, va t’ +
dt ma téng s6 cac mo-men doi véi G sé

bang:

Tap 2



10 | B SEtn

dxdy

tbdyd—zx+(t+dt)bdy%—t'bdx%—(t'+ dt')b =0

Néubdbétcacsdhang daray % VA dr'dx %

vi qué nho, ta co :

tba’yﬂﬁLtbdyﬂ = t'bdxﬂ+t'bdxﬂ
2 2 2 2

Va t="t (31)

nhu vay tai mot diém A hodc B ching
han, stic trugt ngang sé bang stic trugt
dai va hai stic déu tu lai ¢ diém 4y (hodc
phén tan ti diém 4y).

Poi véi cac dudng chéo BD hoac
AC, stic cat ngang T cling gay nhiing stic
nén va kéo c6 tri s bang t vi néu xét mot
hinh hop vuong cé canh dx =dy =1 ¢6
stc trugt t, ta thay :



bBeltongicouthepteiamniuoch N

1) O diém A va C, hop luc cta hai
stic trugt ngang va doc sé bing tdxV2, va
mdt phang di ngang qua BD ciing sé chiu
mat stic nén tdx\2 Biét ring tiét dién BD
bing 1.dx.V2 nén stic chiu nén sé bing :

tdx\/z _
dx\/g
Z
A D
Z
p —
Hinh 45

2) G diém B va D, hop luc cha cac
stc trugt ngang va dai cling gay anh
hudéng trén ti€t dién AC mot stic kéo
bing tdxV2 va tiét dién nay ciing c6 stic
chiu kéo bang t.

Tap 2
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Tém lai, stic cat ngang da gay nén
nhting stic nén va stic kéo trén nhiing
mit phang nghiéng 45° d6i v6i dudng
trung binh va cd tri s6 bang céc stc truot
t.

4 _*“—6{
|

Z

/8 ©

Hinh 46

Biét rang bé-tong chiu dung stic kéo
rat kém nén nhiing stc trén cidc madt
phing nghiéng 45° sé lam nit bé-tong
nhat la & tai cho nao stc cat ngang 16n,
gan cac chi truv. v...

ﬁfm‘_ nd¥ ."\
z ' iy
Hinh 47
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Muon khoi ntt, nguoi ta phai tinh
stit cat t va dat thém sat phu & tai cac cho
can thiét.

2) Tinh stc trugt dai g va stic catt :

Trong mot chiéc vat bi uon, nhiing
stic n (ma téng hgp bang N) thang géc
véi tiét dién (S) sé tao nén mot su trugt
dai song song v6i dudng trung hoa tu
tiét dién (S) qua tiét dién (S).

%ﬁg |
x’ x
\p

Stc truot dai don vi nay co tri so :

_av
&

o« N N M
Biétrang: n= Ty

Tap 2



Hinh 48
v6i
M : MO-men udn.
[: M6-men quan tinh cua tiét dién (S).

1t : Mo-men tinh hoc cta tiét dién (S) doi
v6i dudng trung hoa.

T : Stic cat ngang.



bBeltongicouthepigiamniuoch G

z : Canh tay don.

Ngoai ra, su trugt dai c6 anh hudng
trén suot bé ngang b cua hinh hop cé
canh dx = dy =1 (hinh 44) nén :

g=tb.1

do dé, stic cat tdi da t O tri so :

T
= (33)

Mu6n khong bi ntit ran : t <R’ (stic kéo
cta bé-tong).

Do6i v6i mot cay da hinh T, du dudng
trung hoa & trong hay & ngoai ban nén,
stic cat t6i da van bang:

T
t= (34)

3) Stic cat ddc biét trong cac da hinh
T:

Tap 2
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Trong cac da hinh T, ngoai stic cat
thudng, con cd nhiing stic cat dac biét &
noi giao di€ém théan da va ban nén, cé thé
lam nut ran ban nén.

Hinh 49 Hioas 5O

Xét doan dx cua cay da T & gitia
2 tiét dién (S) va (§’) (hinh 49), va lay
trong canh ABCD mot phan nhd c6 bé

cao dy,. Ta thay cdc stic chiunén » :% Y
¢ trong phan nay sé€ hgp lai thanh mét
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Do dé stic nén anh hudéng trén toan
ti€t dién ABCD sé bang :

M } (b—b'} M
F:_J‘ — Py =4,
7\ 2 1

boéi v6i AB'C’D’ ta cling ¢6 :

M +dm
=4
Stic sai biét gitia F va F' sé dugc
can bang bdi nhiing stic cat t trén mat
ADAD’:

Fl

Tap 2
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Néu goi y, la moé-men tinh hoc cta
ban nén doi v6i dudng trung hoa, ta c6 :

H,
b-—b' _H
2 b
hav 1a _b-b’
y ’Llu 2b 'th

Biét rang mo-men tinh hoc p_cta
phén bi nén bao gio cling > .

HOZ pt
A b—>b'
nen <
’Lla 2b ﬂ(}
va tngb—b o
e 2b I

Nhung theo (32) £ —1

I_Z

Tacd: + < bz_bb' <L (35)
e <
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Stc cdt t, nay ti l¢ thuan vdi canh b ctia
ban nén cho nén mu6n bét t hay thém
bé day e va giéi han bé rong b lai. Thudng
thudng :

DPé phong anh hudng cta stic cat dic
biét nay, ta c6 thé dat thém sat ndi nhu
trong hinh 51.

4
%.

)
PrrA e 57

4) Tinh sat ngang :

Tap 2
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Nhu trén chung ta da thay, st ngang
T mot khi qua l6n c6 thélam nit bé-tdong
theo chiéu nghiéng 45°, nhat la cac doan
gan chi try, vay dé khoi bi ntt hay dit &
cac chd d6 nhiing thanh sat ngang hodc
sat nghiéng (hinh 52).

~ -
Dworng ne?

yo4 o
14 K=
\L2r nohieng

Kinkt B2

1) Néut <R, (quylé¢ 1934) haylat<
0,5 R, (quy 1€ 1945), thi khong can thém
sat ngang.

Tuy nhién, trén thuc té, nguoi ta van
c6 dat thém sat ngang, dudi hinh thtc

sat khung (cadres) cach khoang %h dé
cOt cac sat doc lai v6i nhau.
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2) Néu t< % stic cat T sé dugc can
bang boi nhiing sit nit thang diing (étri-
ers verticaux), doi khi phu thém sat
nghiéng (barres obliques).

3) Néu %<z<% stic cat T sé dugc
can bang bdi nhiing sat nit nghiéng, doi
khi phu thém sét nit thang ddng.

4) Néu >=+ phai thay déi lai kich
thudc tiét dién.

Céc sat nit thing ding hay sit ng-
hiéng sé chiu mot suc kéo n’ . Stic nay
phai nhoé hon stic chiu kéo gidi han R
ctiasat (n <R ).

Co hai loai sat ngang :

- Sat nit thang ding

Tap 2
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- Sat nit nghiéng.
a) Sat nit thang ding :

Sat nit la nhiing sat nhé c¢6 dudng
kinh tti 5mm dén 12mm.

Theo hinh (53) dudi day ctia mét
cay da gia thiét bi nut theo dudong AB,

sO sat nit n sé bang = . Néu goi w la
e

ti€t dién chung cta sat nit trong mot tiét
dién thang (h.53b) thi trén doan AA
sé c6 mot tiét dién sat ngang can thiét

la @=no=-0* . Tiét dién nay c6 thé chiu

€ X’ 1\ A M s <
dung stic kéo Ra d€ lam can bdng stic cat
ngang T,

OR =T

hayla w*r' =7
e
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Do do, ta c6 thé tinh khoang cach
gitia 2 sat nit:

wzR’'
o= (36)

Trong trudng hop nay cac thé be-
tong nghiéng 45° phai chiu moét suc F =

T V2 trén mot tiét dién 22 va stic chiu
4 ] A A ~ & 2
nén R, clia bé-tong sé bang :

g TNZ 2T,
b z - bZ -
V2
b) Sat nghiéng:

Tap 2
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Nguoi ta c6 thé dat cac sat nghiéng
45° trén dudng trung hoa dé chong lai
cac stic cat. bugc vay stc chiu dung cua
bé-tong trong cac thd bi ntit sé€ it hon va

bang = thay vi == 601 vGi sdt nit thang

JUng
Tacod:
wR' = blz xbg
wzR =Tg
nhung -
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nén wzR' 2 =Te

Vé‘l e=

wzR’, \/5
w2 (37)

c) Sat nghiéng va sit nit thang diing:

Thudng trong cac da ngudi ta xd
dung ca sit nghiéng 1an sit nit thing
ding dé chong lai stic cat ngang T. Sat
nghiéng sé chiu dung mot phan cta stic
cat ngang (T,), phan con lai (T - T)) sé
do cac sét nit thang ding chiu dung.

Cac sat nghiéng nay do cac sat doc &
phan dudi da gan chi tru nang lén trén,
nghiéng theo chiéu 45° (hinh 56).

Ta cod: T1 =Fcos45°=w Ra Cos 45°

1=2R.  (38)

Tap 2



Hinlx 56
5) Cach dat sat ngang:

Vi stic cat ngang anh hudng nhiéu
nhat & gan cac chi tru nén ngudi ta
thuong tinh khoang cach cac sat nit &
gan cac chi tru theo cong thuc (36) roi ap
dung stia dan tu chi tru dén chinh gitia

da, nhung khong dugc qua %h . Theo
O. Caquot, trong truong hgp nhiing da
chiu dung mdt stic phan phoi dong déu,
ta c6 thé ap dung cac khoang cach cua
sat nit nhu sau :

7 cm, 8,9, 10, 11, 13, 16, 20, 25, 35,
60.
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7, o« A * A T
Véi diéu kién: 7 < i

Néu é c6 bao nhiéu thudc thi cac
khodng cach phai lap lai bay nhiéu lan.

Vi du: Mot cay da dai 4m, 1/2 = 2m
cac sat nit sé cach khoang:

7cm,7,8,8,9,9, 10, 10, 11, 11, 13,
13, 16, 16, 20, 20

20, 20, 16, 16,13,13,11, 11, 10, 10, 9,
28,8,7,7.

O céc ké nach phai cot sat mot cach
khoang bang nhau tt mi tru ra mi da.
Xem vi du hinh 57.

el lellalale lArel 1wl o] Lo
5 1 L W .
\__iy

Hinh 57

Tap 2
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Ngoai cach thtic phan phdi trén, con
mot phuong phap khac goi 1a ban do
thiic Pendaries (épure de Pendaries).

a) Céach tinh s sat nit:

Nhu chung ta da biét trong mdt cay
da dat trén 2 chi tru don gian va dudi
mot gia trong dong déu thi stic cat ngang
sé toi da & hai dau va t6i thiéu & gita.
Ong Pendariés dé nghildy: T, =4 T dé
cho cac sat nit & gitia da khong xa cach
nhau qua.

Theo hinh (58) cti mdi hinh thang
abcd, c6 dién tich bang Te = wzR = ¢6
dinh, tuong ting v6i mot sat nit. Vay néu
goi n 1a s6 sat nit can thiét cho nta cay
da AC ta phai chia hinh ABCD ralam n
hinh thang bang nhau.



bBeltongicouthepygiamniuoch P2

v Cr

Tacod:
nwzR' = Tm+TmX£
a 2 2
Va
(TM +Tm)l
B 4a)zR'a
b) Céach vé:

Vi du : n = 4. Vé mot nlia vong tron
canh DC va chia DC ra lam 4 doan bang
nhau (DE, = EE, = EE = EC). TUE,
E , E,, vach cac duong thing goc véi DC,

Tap 2
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gap vong tron tai H , H , H..

AN 5D

Cac vong cung, tam O, ban kinh
OH,, OH,, OH, sé gap DC tai K , K, K..
Nhiing doan thang song song v6i AD
phét xudt ti K, K, K.. gap AB tai cc
diém M , M, M.. sé chia hinh ABCD ra
l1am 4 hinh thang c6 dién tich bang nhau.

Dit cacsatnittaiN, N, N, N,. di€ém
gitta cic doan AM, MM, M M, M B,
v6i dieu kién 1a cdc khodng cach khong
qua 4h/5.
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c) Chung minh:

Xét hai hinh thang AM KD va
ABCD, ta c6 : dién tich

diéntich AMKD OAD-OMK, OD —OK:

diéntich ABCD ~ OAD-O0BC ;' _oc”

vi dién tich cdc tam gidc dong dang ti 1¢
thuan véi binh phuong cac canh doi ing.

Ngoaira:

—2 —2 —2 —2 —2 — ——
OK\ =OH\ =OE: +EH, =OE +CE.ED

_—2 —2 —2 2
Neép : 0D -OK:. _OD -OE -OE.ED
P o TR T T T

oD —OC (0D—0C)(0D+0c)

(00-08, (000} CE. £

(0p-oc)(ob+oc)

Tap 2
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_ED_0D+0C _ED _|

CD 0D+0C CD 4
Do d6 dién tich hinh thang AM K D
bang 1/4 dién tich cua hinh thang ABCD.

V6i mot cach ching minh tuong
ty, dién tich cac hinh thang M\ M_K K

271
MM KK, va M ,BCK, cling bang thang
Y4 dién tich hinh thang ABCD, nghia la:

27201

(M,M_K K ) = dt (M,BCK)

3732

dt (AMKD) = dt MMKK) = dt

d) Phuong phap thuc dung :

Thi du: Cot mot s6 sat nit n = 30 vao
mot cay da bé dail = 6m.

Muoén vay, trén nta cay da, vé % vong
tron dudng kinh R = 21/5 va chia % vong
tron 4y 4 ra lam 14 phan bang nhau (ttc
lan/2-1). Tu cac diém chia, gach nhiing
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dudng song song véi truc doi xting cta
da, ta sé co vi tri va khoang cach cac sat
nit.

Tuy nhién phuong phap nay chi ap
dung cho cac da co it nhat 2 sat nghiéng.
Ngoai ra, cac khoang cach e cua sat nit
khong dugc qua 4/5 bé cao h ctia da. Gap
chonaoe>4h/5 thihaylaye=4h/5ma
thoi.

Rog L o
‘_‘_\\ > T I
— ~~| I , \ \\

Hinh 60

6) Anh hudng ctia stic cit ngang gin
chi tru.

a) Trong thé bé-tong :

Tap 2
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Néu goi T la stic cat ngang & chi tru
thi stic nén trong thé bé-tong 1a T V2.

Néu goi b la chiéu ngang nhé nhat
ctua da thi dién tich cta thé bé- tong la

ab

V2

. Stic cdn nén n_ sé bang :

72 2T
nb = =—
ab ab

Biét rding n, < R?nén T<(abxR))/2
(39)

l

i_.‘ HINA &7

b) Trong sat doc:
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Arsriw 62

O gin céc chi tru don khi xét vé anh
hudéng ctia mo-men, ta thdy khong can
phai ddt sat nhung néu xét vé anh hudng
cua stic cat ngang thi lai thay can phai
ddt thém sat dé chiu dung stic T, thé nao
cho:

wR <T (40)

Lé di nhién nhiing sat nay la sat doc
kéo dai ra va dugc moc ky vao bé-tdng.

Tai cac chi tru c6 mdé-men chén
kep M (mé-men 4m), stic TV2 ciing c6
mot phan luc T anh hudng trén sat doc,
nhung stic T nay lai bi duong dau véi

Tap 2
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mot hop luc F = - M/z ctia cac stic nén.

Vaynéu F > Tnghiala 7+ <o sit
<
doc khong bi kéo.

Néu F < T nghia la 7+ >0 sit doc
~ o J4 o« N A b o] Zé 7.
sé bi kéo; ti€t dién w’ cua sat doc phai

théa man diéu kién:

o'R 2T+ 2 (41)
Z
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Tap 2
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Chuong 6
Su bam dinh

Cach noi sat - Cach moc sat

1. SU BAM DINH :

Thinghiém cho biét rang sait nén bam
dinh vao bé-tong nhiéu hon sat kéo, tuy
nhién sy chénh léch hon nhau khong la
bao. Ngoai ra su bam dinh khong bi anh
hudng bdi stic rut va c6 thé tang theo tiét
dién cua sat, tinh ddt ran ctia bé-tong va
nhat la néu sat cé nhiéu 16i-16m & ngoai
mat (sat khia).
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Nh& su bam dinh, céc stic c6 thé dan
chuyén tu sat qua bé-tong hoac ti bé-
tong qua sat.

Néu mot thanh sat duong kinh d c6
bé-tong bao boc xung quanh dugc dit
dudi mot stic kéo F> viia phai thi thanh
sat sé khong bi kéo theo vi cd subam dinh
gitia thanh sat v6i bé-tong bdi nhiing stic
bdm dinh R & xung quanh sat (hinh 63).

Ta co thé viét :

F'= H%R'a —rdiR, (42)
Theo quy 1¢ 1934 :

R =R (43)

Con theo quy 1¢ 1945 thi :

Tap 2
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R, =yt (44)
d d
I+— || 1+—
alled
A W
o [
S
|
4 — 0
dz
I
!
trong do :

d, la khodng cich ngan nhit ti tim
thanh sat dén da ngoai bé-tong.

d, 13 khodng cdch ngin nhit ti tim
thanh sit dén da ngoai bé-tdong va thang
goc v6id, hodc néi daid,.
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Trén thuc té, hai cong thiic nay déu
gan giong nhau va c6 tri s6 R, = 6 kg/

cm?.

Cach tinh stic bam dinh :

Néu ddt mot cay da dudi anh hudng
cua su truot dai F — F’ (hinh 64), cac
thanh sat véi chu vi tdng-quat p dang
1& sé trugt dan trong cac boc bé-tong
nhung nhd bam dinh vao nhau nén van
gilt nguyén vi tri.

Tac6:F-F =R, pdx

nhling: FoF_ M-M _ AM _ Tdx
< e <
nén: T _g pax (T la stc cit
<
ngang)

hay la: R =L (45)

d

Tap 2
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Muén cho khoi trugt: r, > -2
Apx

Trong d6 A\ la mot hé so tuy thudc
cach dat sat.

Néu sat khong cé moc : A=1
Néu sat co méc Ghaidau: A =2
Néu sat lién tuc qua chitru: A =2,5
Trong trudng hop c6 su chén kep :
néu (T + M/z) < 0 (sat doc khong bi

kéo) thi Rdz;ti (p, 1a chu vi tong quat
J4 < A psZ
cac sat trén).

néu (T + M/z) > 0 (sat doc bi kéo) thi

M

Rd >—=
Ap.z




IBeltongicoutheptgiamniuoch L%

T+%

va Rd>—-= (p lachuvitdng quat
J4 9 /&) piZ
cac sat dudi).

II. CACH NOI SAT

Néu bé dai cua sat khong du va can
phai noi lai v6i nhau, ngudi ta c6 thé han
hai dau sat lai hoac dé chong lén canh
nhau mét doan dai :

dR'
2o (46)

d

2
md R
4

Vi 7Z'le'd =

a

Hodc dat thém mot doan sat dai bang
2] & canh hai cay sat can noi.

Trong trudng hgp sat mém (Ac 42),
R =1.200 kg/cm?; R, = 6 kg/cm?; t > 50

d

Tap 2
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Chuong 7

Uon Kép

1) Dinh nghia :

Mot tiét dién bi uon kép khi nao tiét
dién ay chiu anh hudng cua mot mo-
men udn M va mét stic N thang goc véi
tiét dién ddt tai trong tam G, hodc chiu
anh hudng ctia stic N ddt cach trong tam
G mot khoang e goi la tam sai.

Tap 2
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) o

Hinh 68

Trudng hop nay thudng xdy ra & cac
kéo nha, cac tru lang c6 cau chay hoac
tru lang bi stic de & trén thanh ngang.

.
y:

lF

»,
.
74 ' % rod

Hink 69

2) Céach tinh céc stic chiu dung :

a) Tiét dién bi nén toan phan : Mot
tiét dién bi nén toan phan khi nao N
la mdt stic nén di ngang qua tam nhan
(noyau central). Cdc stc chiu dung sé
dugc tinh theo cong thic:
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trong do,

N = Stic thang gdc vdi tiét dién.

S = Dién tich ctia tiét dién dong chat
S=§,+mw +maw,;

M = Mo6-men udn doi véi trong tam

cua tiét dién.

Tap 2
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y, = Khodng céch tii trong tdm dén
dudng day bi nén nhiéu nhat.

y, = Khodng cich ti trong tam den
dudng day bi nén it nhat.

[ = M6-men quan tinh cta tiét dién
dong chit d6i voi dudng thang goc véi
truc doi xting va di ngang trong tam cta
tiét dién ay.

Céc stic n, va n, phai hoi du diéu
kién:

n<R wva n>0

Thidu:

Hay tinh cdc stic chiu dung ctia mét
tiét dién co kich thuécb =40 cm, h =70
cm, w = 28 cm?, w’ = 11,2 cm?, dat dudi

mot sic nén N = 160T va mot mo-men
M = 16 Tm tai trong tam 0 cua bé-tong;
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m=15

Ta c6 : Dién tich cua tiét dién dong
chat :

S=70x40 cm® + 15 (28 + 11, 2) =
3388 cm?

L4y mo-men ctia bé-tong va sat doi
vGi canh trén dé€ tim vj tri trong tam G
cta ti€t dién dong chat:

T 35
40 2
,%_J’ d l/
)
;- 4
G
5 N F
[~ - —
M Q
2 - %
.
\Bf,"?s
Hinh 71

| 70><40><35+15(28><3,5+11,2><66,5)
e 3388

=32,7cm

Tap 2
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y2=70cm - 32,7 cm = 37,3 cm.
g=35cm- 32,7 =23 cm.
M_=1.000.000-100.000x2,3=1.232.000
kgem.

_40x32,7  40x373

I
¢ 3

+15%28(32,7-3,5)
2
+15><11,2(37,3—3,5) =1.708.185cm*

Do do:

n = 160.000 N 1.232.000x32,7 — 70kg/ cm’
3388 1.708.185

160000 _1232.000%37,3 0 .,
>~ 3388 1.708.185 &

b) Tiét dién bi kéo toan phan :

Trong trudng-hop nay ngudi ta
khong tinh bé-tong ma chi tinh stic chiu
dung ctia sat :
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Hinh 72

nhung vi dudng XX’ 1a truc di ngang qua
trong tam clia w’, va ’, nén: 'y, =
Wy, .

Ngoaira: yl +y2 =wy,

7 M
dodd: n,=—N T
a)l+a)2 0)1)’1()’1+)’2)

e Mo (49)
[0 1+ w, 0,2
V6i mot cach chiing minh tuong tu,
nguoi ta cling tinh dugc:

Tap 2
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wy=— Mo (50)

2 7 ' ' '
o'+, 0,2

Chu vy : N la mot stc kéo nén co6 tri
s6 am.

Thi du : Hay tinh nhiing stc chiu
dung cta sat trong mot tiét dién hinh
cht nhatb=30cmh=70cm, ' =10
cm’, w’, = 20 cm?, bi kéo voi mot sic N
=30 T dat cach tim sat du6i 6 cm.

Jom .

— 1
T—- &
““’l’
5
&
§% ¥
S .
N .G
Y
7 __ .c N
o
_..-5,.._,_ e@'z )

Hinh 73
Lay m6-men do6i véi w’ , ta co:

2060
Y= 10+20

=40cm
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GC=60-40-6=14cm

M., = 30.000 x 14 = 420.000 kgcm

n
! 10+20 10x60

VA: 230000 420000 o0

p 230000 420000\ yop )
“ 10420 20x60

c) Tiét dién bi nén mot phan.

Gia thiét tiét dién c6 hinh T va truc
trung hoa ¢ ngoai ban nén (hinh 74).

Néu goi C la diém dat ctia stic nén N.
cach xa duodng day bi nén nhiéu nhat mot
khoang ¢ (v6i qui udc ¢ > 0 néu diém C
& trong tiét dién va ¢ < 0 néu diém C &
ngoai tiét dién), va cach xa dudng trung
hoa mot khodngy, taco thétinhy =y, +
¢ bang cach 1dy md-men cac stic d6i véi
diém C. Ta sé c6 mot phuong trinh béc

Tap 2
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ba, dang thuc :

yi+py +q=0 (51)

V6i cong thuc (52) :

3b b b 6 ,
p:——cz+3(—'—lj(c—e)2 ’Zw(c d)+ ”b“" (h-d'-c)

b b 6 .
g=-27¢ +2[b——1J( )3-6mb—‘f’(c—d)3—’Z—?’(h d'-c)
Va c=y -x

__Mbd-men tinh hoc ctia tiét-dién  mbd-men cdc sie

—_—

di¢n-tich ddng chit strc thing N

- )
Hinh 74

Theo gian do (h. 74), néu dat K =
tana, ta co :
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R, =Ky
R =mK (y-d)
R =mK (h-d -vy)

Muon tinh K, ta ldy mo6-men céc stic
doi véi dudng trung hoa :

Kb'y? 2_y+ K(b—b')ey(Zy—e](y_£3y—2e]

Ny, = .
NETL 2 y 3 2y—e

+Kma)(y—d)2 Jrl(maz)'(h—d’—y)2

Hayla:
Nyz by3 w.pmw(y—d)z%-maf(h_d'_y)z (53)

Ny -1 (mO-men quan tinh cta tiét dién,
khong ké bé tong nén).

Néu dudng trung hoa & trong ban
nén, ta tinh y nhu trudng hop tiét dién

Tap 2
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c6 hinh chii nhat va thay thé b’ =b trong
cac cong thic (51) va (53):

Ta s€ co: y§+py2+q:O

V6i cong thic (54) :

p=-3¢ _6”;“’(c—d)+%(h—d'—c)
6 6ma’
q=-20 22 (e=d) —22C(h—d'~c)

2

Va %:1:%mw(y_d)umw-(h_d-_y)
(55)

d) Tiét dién bi kéo mot phan :

Trong truong hop nay, ta van c6 thé
ap dung cac cong thuc trén véi diéu kién
N<O0; y,<0; C>0
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Ko | x| [c>0

o
()

‘*a[.

wivers 5
3) Cach giai phuong trinh bac ba :
y;+py +gq=0
bat y,=u+v
Tacod:
(s v) + p(usv)sq=0

u3+v3+3uv(u+v)+p(u+v>+q=0

u3+v3+q+3(u+v)(uv+§j+q=0

Tap 2
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Muén cho phuong trinh nay co
nghiém so6 va nha tinh cach vo dinh cua
u, v, ta 6 thé cho :

uv =—-——
27

Nhu vay v’ va v’ 1a 2 nghiém s6 cua
phuong trinh bac hai :

X? +gX P 0
27
Lay can sd bacb ctiau’va v°, ta sé co6
cac tri sO ctia u va vdo do ta tim duogc tri
sOctay,=u+v

Néu gidi bang cach thic trén ma

gdp truong hgp q2+42L7<0 thi phai
dung ludn thuyét vé tap so (théorie des
nombres complexes) hoi dai dong; ngoai
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rata c6 thé ap dung cong thiic CARDAN:

A [T

Hodc cach vé hai duong biéu dién

x=yl+py> Vax = - q; diém gdp nhau
cua hai duong bi€u dién nay la nghiém
s0 cua 3 phuong trinh 32 + py, + ¢ =0 V6i
diéu kién y > 0 (hinh 76)

7

Tap 2
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Chuong 8

Uén Léch

1) Binh nghia : Trong cac chiéc vat
bi uén don hoac uén kép, ngau luc uén
déu ndm trong mit phang d6i xding cta
chiéc vat.

Trong su u6n léch ngau luc ay lai
nam trong mot mit phing khac, va
dudng trung hoa la mdt dudng nghiéng
chia tiét dién ra lam 2 phan, trong dé6 géc
B chiu nén nhiéu nhat va géc A chiu kéo

Tap 2
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nhiéu nh4t (hinh 77).
\//%/ s
A \

~

N

AN

Hinh 77
Nguoi ta goi:

— Uébn 1léch don néu chiéc vat kho-
ng bi &nh hudng cua stc thing N, nhu
trudng hgp cac cay da, cot tru. Cac chiéc
vat nay ngoai trong lugng riéng va gia
trong con phai chiu dung thém cac stic
ngang nhu stic day ctia gio, cta nudc

(hinh 78a)

— Ubn léch kép, néu cé thém stic
thang N, nhu trudng hgp céac tru lang
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c6 cau chay phai chiu dung thém cac stic
thang ngang N , va N, (hinh 78b).

T

Hinh 78

Hp

2) Cach tinh cac stic chiu dung:

Phuong phap dung dé tinh moét cach
chinh xac céac tiét dién bi uén léch rat
phtic tap, cho nén ngudi ta chi dung cac
phuong phdp gan dung.

Theo quy 1¢ 1945 thi c6 thé tinh cac
stic chiu dung bang cach tong hgp cac
anh hudng ctia ngau luc udn trong hai
mat phang chinh cta tiét dién.

M =Mx+ My (hinh 79)

Tap 2
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Hink 79

Trong trudng hop uon léch don cta
mot tiét dién bi dat dudi nhiing stic de P
va nhiing suic ngang F, hay lay m6-men
M cta P va mé-men My cua F roi tinh
tiét dién dudi anh huéng caia M_ (hinh
80a) dé c6 cac suc R__; R _va dudi anh
hudng cua M, (hinh 80b) dé€ co stic R,
Ray,, thé nao cho :

R +Rby <R,
vaR + R’ay <R (hinh 80c)

Trong trudng hop muodn tim biét
ti€t dién cua sat w), nguoi ta c6 thé dinh
truéc R+ R < R vatinh o’ va R
dudi anh huéng cia M (hinh 80c), doan
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tinh 0’ va R, dudi anh hudng cua M,
(hinh 80b) thé nao cho:

R, +R <R (hinh80c).

Hinh 80

Trong trudng hop uodn léch kép,
phuong phap tinh cac tiét dién cang
phtc tap hon vi khong r6 cach phan chia
stic N theo hai m6-men M va M .

Tuy nhién nguoi ta cé thé tinh riéng
ré tiét dién dudi anh hudng cta sic N
va mé-men M_ (u6n kép) va dudi anh
hudng ctia mdé-men MY (u6n don) roi
tong hop cac stic chiu dung tim dugc.

Tap 2



66 | Edis HELtn



bBeltongicouthepyeianiuoch KoY

Chuong 9

Su Xoan

1) Binh nghia:

Moét chiéc vat bi xoan néu cac stic &
bén trai cua tiét dién (S) cd thé thu gon
lai thanh mot ngdu lyc & trong mét phdng
cua (S).

Trén thuc té, su xoan thuong di doi
v6i sy udn nhu trudng hgp mot cay da
tiét dién ABCD bi deé 1éch bdi mot stic P

Tap 2
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dét trén tay chong AE dinh lién véi da.

£ 7 .
Ty chonm De

//*

Hinh 81

2) Cach tinh tiét dién cac chiéc vat bi
X04an :

Quy 1€ 1945 c6 an dinh cac cong thiic
dung dé€ tinh tiét dién cac cay da bang
bé-tong cot sat bi xoan.

"

S+

—

Hinh 82

1) Néu tiét dién c6 hinh chi nhat
canh b, (b < h), thi stc chiu cat tiép
tuyén toi da ctia bé-tong & gitia canh 16n
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sé bang :

M
e =S5 (56)

Trong dé : S 1a hé s6 phu thudc h/b cé tri
sO :

VaM_ la mo6-men xoan.

Trong trudng hgp chiéc vat bi nén
vGi mot stic n (cOt tru) :

n++n’+4t? £2Rb

Muon can lai sy xoan, ngudi ta phai
dat thém sat, tinh theo cidc cong thtc
dudi day :

a) Tiét dién w, cia mot sit doc thing;:

Tap 2
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Cach thd nhat :

M c,
wl = m (57)
¢, : khodng cdch 2 sat doc.

S : dién tich thé bé tong & gitia 2 sat
doc.

Néu goi n la s6 sat doc, ta co :
ncl = p (chu vi duong dat sat)

nw' = Q (téng so6 sit doc)

va o -2LP (58)
2SR’
Cach thu hai ;

b) Tié€t dién w, clia sit doc dat theo
dudng dinh 6c nghiéng 45°

M c
= x 59
Yo ask (59)
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¢ : khoang cach 2 vong dinh 6¢ do
trén 1 tiét dién thang (h. 83b)

ab : bé rong ctia thé bé-tong bi xoan
bang %

c) Tiét dién w, ctia mot sat khung :

M c,
2725k (60)

(c, = khodng cdch 2 sat khung)

\\ A .
T WP S -1V A

@ f//;:r.u &3

2) Néu tiét dién c6 hinh tron hay la
hinh da gidc ngoai ti€p clia mot vong
tron ban kinh a, ngudi ta 4p dung cong
thuc:

Tap 2
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t x=5,09Mx (61)

ma 3

v R
Neéeu r >t

r 3T
Hoic  >-——S (trong tridng

ax

, 3
hop cd stic cat ngang)

thi phai stta doi lai kich thudc cua tiét
dién.

Thudng nguoi ta dat sat doc & 4 goc,
néu tiét dién hinh chi nhat, va cot lai véi
nhau béi nhiing sat khung. Khoang cach
c, gitia hai sit khung khong dugc qua
0,75 h hodc 1,50 b. Néu ¢, > b thi phai
dat thém sat khung theo canh nho b.

Trong trudng hop ti€t dién hinh tron,
cac sat doc dugc phan phoi dong déu va
gom c6 it nhat 8 thanh & ngoai bién, cot
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lai béi nhiing sat khung tron hodc xoan
dinh Oc cach nhau tiing khoang «, <% :

Thi du : Hay tinh tiét di¢n hinh tron
dudng kinh 35 cm, ddt dusi mot mo-
men Xoan M, = 2.000 kgm ; R’al = 1.200
kg/cm?; R =75 kg/cm®.

o S

Tinh stc cat :

~5,09x200.000
max —3

35
Tinh sat doc va sat ngang :

R
=23,7kg/cm<?b

bt cac sat doc cach dudng chu vi

Tap 2
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ngoai 2,5 cm, ta co :

p =301 =9425cm

—2
S = EX% =706,86¢cm*

Nén Q= 200.000x 94,25 —11,06¢m?
2x706,86x1.200

Hayla 100 12 =11,31 cm?

Vé sat khung, néu lay 0 12 (w, = 1,13
cm?) ta sé cd, theo cong thiic 60, khodng
cach gitia 2 sit khung :

w 2SR',  2x706,86x1.200x1,13
M 220.000

nghia 1a ci moi thudc dai, dat 10 sat
khung dudng kinh 12mm.

=10cm
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Tap 2
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Chuong 10

Kich thudc cac
chiéc vat thong thuong
bang bé-tong cot sat

1) Trudng hgp cdc dan va cac da:

a) Pan dua trén hai canh :

I i

L
] — ' £

Hinh §5

|
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Trong trudng hop dan dua trén hai
canh (a/b < 0,4) ngudi ta tinh theo tling
thudc cua bé dai b nén chi can dinh bé
day e.

Ngoai tri dan cau, bé day cua cic
tam dan thong thudng dat dudi gia trong
300 kg/cm? sé bang 1/25 khoang cach a
gitia hai chi tru:

e zisa (62)
Néu gia trong l6n hon 300 kgm?* thi

¢ =——a, con it hon 300kgm? thi ¢=-- 4
20 30

Tuy nhién, dé€ tién viéc dat sat va dé
cho dé duc, bé day cta dan it nhat ciing
phai bang 6¢cm.

2) Pan dua trén 4 canh :

Tap 2
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Néu goi ala canh nho, ela bé day cua
dan thi:

3) Da chii nhat :

Trong cac da c6 ti€ét di¢n hinh chi
nhat, bé cao thuong chi bang tu % dén
L bédai:

10
L <h< L (64)
20 10

va bé ngang b’ = 0,3 h hodc 0,4 h.

Cong thtic dinh trudc : Trong trudng
hop muodn tinh bé day e cua dan hodc bé
cao h ctia da khong c6 sat nén, ta c6 thé
dung cong thic :

h=25cm+h
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véi  on=>2 M (65)
8 b

M la mo6-men cta cdc suc gom co
trong luong riéng cua chiéc vat va gia
trong, nhung thuong thi chi biét trudc
mo-men M’ clia gia trong, nén mudn co
mo-men M ngudi ta cho M = 1,7 M’ doi
véicdcdanvaM =1, 1 M’ doi v6i cac da.

Thi du : Hay dinh bé cao cia mdt san
nha rdng 3m dat hoi cheén kep 6 hai dau
va chiu dung mot gia trong 300 kg/cm?
(m =10, R =70 kg/cm? R = 1.300 kg/
cm?, b =100 cm).

Ta c6 mo6-men ctia gia trong :

m=20%3 =270 kgm hayla 27.000
kgem.

Tap 2
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Viy : h'=o,35,/% = 7,49

va h=25+7,49=999cm = 10 cm.
4HDPaT:

Loai da nay rat thong dung va thudng
dugc duc lién véi cac san nha, san ciu
v.v... nén can dinh bé rong b ciia ban nén
cho thich hgp dua theo cac cong thuc va
quy 1é dudi day.

g ]
]

Hinh 86

a) Cong thiic Mesnager :

IL
b= TaL (66)

vGi 1: bé dai cay da.
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L : Khoang céach gitia 2 tim da gan
nhau.

b) Quy 1é:

Theo diéu 14, quy l¢ 1934, bé dai cta
moi canh da phai nho hon hoac bang
mot phan sau bé dai cay da, va phai nho
hon hodc bang mot phan nta khoang
cach gitia hai mat da doi dién cta hai da
gan nhau :

b-b' _1
6

2

b-b' _L'

2 2

Thi du :

Co6 nhiéu cay da dai | = 4,80 m va

cach nhau L = 2m thi cdnh da 2 ;b 58
bdng tri s6 nho nhit trong hai tri s0

Tap 2
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Vé bé cao h va bé ngang b’ ctia da T,
nguoi ta dinh nhu sau :

10 20

0,3h <b’ < 0,4h
2) Vi tri va khoang cach cac sat :

Dé cho sy bam dinh gitia sat va bé-
tong dugc hoan hao va dé tranh bi sét
ri, ngudi ta phai dat sat vao nhiing vi tri
thich hgp.
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Néu goi D 1a dudng kinh cua hot san
16n nhét va [a dudng kinh cua sat thi

* Khoang cach gitia hai thanh sat
cung mét hang it nhat phai bang hodc
16n hon D + 5 mm.

* Khoang cach gitia hai hang sat it
nhat phai bang o .

Ngoai ra 16p bé-tong bao boc xung
quanh sat phai day it nhat bing ¢ hodc
20 mm; va day 35 mm, né€u cong tac lam
& bién.

{: - & Jo_;": 20 %
= F5 D 0" hidy)

Hinh 88§
Trong cdc da c6 bé cao 16n, phai ddt

Tap 2
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thém sat phu & hai bén mat da dé tranh
cho bé-tong khoi nut ran.

LM —
S

W'm  1goom?

Hinh §9

Quy l¢ cua Duc cling c6 du tru thém
sat phu cho tat ca cac da cao trén 1,40 m
va bang 8% s6 sat kéo w’ . Trong trudng
hgp nay, @’ c6 thé b6t duge 4%.

Thi du : Néu w’ = 140cm? thi sO sit
phu sé bang : 140 x 0,08 = 11,2 cm”® hay
la 6 ¢ 16 va so sat kéo can thiét chi con :

140—%:134,4cm2

3) Cach dit sat trong dan :
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Néu a/b < 0,4 nguoi ta gid thiét tam
dan chi dat dua trén 2 canh dai b va chiu
dung theo chiéu ngan a. Do do, ngudi ta
dat sat chinh theo chiéu a va chi thém
mot s6 sat phu theo chiéu dai b bang ntia
sO sat chinh ma thoi.

Néu a/b > 0.4, ngudi ta gia thiét tam
dan dat dua trén 4 canh va dat sat chinh
theo ca hai chiéu.

Néu nhiéu dan ndi tiép nhau qua cac
da, thi ngoai s6 sat chinh, ngudi ta con
dat thém mot so sat mia trén cac da, bang
1/4 s6 sat chinh.

Ja]

]
2 20, ’ Jérfmy
t/

— NG .
—2F | 220k
| S — A

e

Hinh 99

Vi bé cao cua dan tuong doi it, nén

Tap 2
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thuong trong dan khong c6 sat nit, cling
nhu khong c6 dat sat nén.

Quy lé 1934 quy dinh:

1) Khoang cach giia hai sat chinh
khong dugc 16n hon hai lan bé day cta
dan.

2) Khoang cach gitia hai tdm sat phu
khong dugc 16n hon ba lan bé day cta
dan.

Tuy nhién cting khong nén ddt it qud
dudi 5 sat chinh moéi thudc dai dé€ tranh
su dui dudi stc de.

4) Nhiing di€u can luu y trong viéc
dat sat :

Muon thuc hién mét chiéc vat bang
bé-tdng cot sat cho dung dan, thi ngoai
viéc tinh todn va lva chon vat liéu ky
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cang, ta con phai biét cach dit sat vao
nhiing vi tri thich hgp dé€ cho bé-tdong va
sat dugc xt dung sat v6i tinh chét cua
no, tranh moi su cong hodc ntt ran.

Dué6i day la mot vai trudng-hop
thudng gdp trong cac cong tac :

a) Tru ndéi : Néu hai tru cé tiét dién
khac nhau, thi nén chén thém mét doan
sat & gitia hai try, chd dting bé cong sat
dudi lén trén.

b) Ké nach gitia da va tru : Khong
nén udn sat doc theo canh huyén cua
ké nach, chi can thém sat phu doc theo
canh huyén ma thoi.

c) Dan : Trong nhiing tdm dan hinh
ch@t nhat dat trén 4 canh viing chac,
thudng hay c6 mot mo-men am doc theo
dudng phén giac clia cac goc. SO sat dat

Tap 2
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song song v4i cadc canh cua dan khong
thé lam cédn bang mo6-men géc do, nén
can phai dit thém sat & phan trén cta
dan, doc theo cac dudong phan giac dé
tranh bi nut ran.

Nguoi coi viéc dat sat phai can than
theo doi cac hinh do tling chi ti€t nho va
phai thong hiéu cac ghi chu dé dat cho
dang cho, vi cac hinh d6 thuong gom cé
nhiéu dudng chong tréo 1én nhau, nhiing
dau hiéu dét theo quy udc rat phuc tap.

Nguoi nay cé thé khong can phai
hiéu cach tinh toan nhung trai lai phai
biét doc hiéu cac hinh d6 méi thuc hanh
cong tac chu dao dugc.
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Tap 2
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Chuong 11

Cach thi lai nhiing du an
bang bé-tong cot sat

1) Thanh phan du an:

Mot du édn bang bé-tong cot sat
thudng gdm céd mot ban tinh va hinh do.

a) Ban tinh : Trong ban tinh, trudc
hét ngudi ta ghi nhiing diéu can biét dé
lap du an, nhu gia trong va nhiing stic
anh hudng trén chiéc vat, nhiing stc
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chiu dung cua bé-tong va sat v.v..., sau
d6é ngudi ta tinh mo-men udn, stc cat
ngang dé tim kich thudc cua tiét dién
bé-tdng va sat.

b) Hinh d6 : Céc hinh d6 vé bé-tong
cOt sat gom co:

1°) Mot binh d6 tong quat, ti1é 1/100
, trong do6 cac do cao dugc lay theo mot
muc goc, va ghi sO trong mdt vong tron.

2°) M6t binh d6 chi tiét, ti 1é 1/50 ,
vé 16 cac phan cta cong tac : méng, try,
tuong v.v...

3°) Nhiing thiét do, tilé¢ 1/10, ghi dt
chi tiét v€ sat ctia cac chiéc vat.

4°) Nhiing binh do6 chi tiét sat cua
moi chiéc vat : da, san, tru v.v..., tilé 1/20

hodc 1/10. Cac loai sat déu dugc vé ding
va ghi dua kich thudc, cung danh s6 thu

Tap 2
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tu dé tranh su 1am lan.

5°) Nhiing hinh phoi canh dé cho
thay r6 cdc chi tiét ma véi binh do khong
nhan ra duogc.

2) Cach tht lai ban tinh va hinh do :

Nhu vay, muon thd lai ban tinh,
nguoi ta phai xét tinh cach thich hgp cua
cac gia trong doi véi cong trinh sy, ké ca
cac hé so tdng dong, cac stuc anh hudng
nhat thoi nhu stic thang trén cau chay,
stic gi6 thoi v.v...

Tiép theo, ngudi ta dp dung cac cong
thic ctia quy 1¢ (Phan II, Chuong I'V) dé
tinh cdc stc chiu dung ctia bé-tong nén
va sat kéo cting nhu stic chiu cat cua sat
ngang va ctia bé-tong (Phan II, Chuong
V), vi nhiing stc chiu dung nay phai &
duéi gidi han 4n dinh.
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Ngoai ra, cac hinh do6 phai ghi dung
két qua ctia bang chiét tinh vé kich thudc
nhiing ti€t dién bé-tdng va sat, cling nhu
vi tri va khoang cach cac loai sat.

Tap 2
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Chuong 12

Vong tron Mohr va
duong gidi han an toan

Trong khi khao sat vé sat va bé-tong,
nguoi ta nhan thdy tinh dan hoi cta cac
vat liéu ay rat quan trong, nén da dinh
nghia cdc gidi han dan hoi trong tinh
trang don gidn cua cac suc chiu dung
(nén don hoac kéo don).

Trén thuc té, trudng hgp don gian
ay rat hiém, do do6 can phai dinh nghia

Tap 2
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rd hon cdc giéi han dan hoi trong tinh
trang tong quat clia cac stic chiu dung.
b6 la muc dich cta nhiing cong cudc
nghién ctu ti mi, dua dén viéc ap dung
mon bé-tong tién ap trong cac cong tac
xay cat.

1) Hinh bau duc Lamé:

Hay xét mot khoi vat liéu c6 canh rat
nho va ddt dudi anh huéng ctia nhiing
stic p, p, p, (hinh 91).

Lay & gitia khoi d6, mot phan tu
phédng abed dat dudi stic OC.

Goi O la gdc gitta OC va dudng
thang ON.
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" Hinh 91

Stc chiu dung OC sé phan lam hai :
- Stic thdng n thang g6c v6i phén t.
- Stic tiép tuyén t nam trong phan tu.

Nguoi ta nhan thdy khi thay doéi
chiéu ctia phan tu thi tri s6 ctia OC ciing
thay doi, cling nhu cac stic n va t, va khi
phan t abcd song song véi mot trong
nhiing mit ctia khoi, thi chi ¢ stic thang
n ma thoi, con stic t sé bang khong.

Viéy co tat ca 3 stic chiu dung dic biét

Tap 2
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n, n, n,. khit =0 nén cdc stc nay dugc
goi la stc chiu dung chinh.

Ngudi ta con ching minh rang khi
abcd quay xung quanh O thi dau C cua
vec-to OC sé & trén mot hinh bau duc
ma cdc ban trucla cdc sticn, n, n.. D6
1a hinh bau duc Lamé.

Khi stic n, = 0 ngudi ta c6 mot hinh
é-lip, truc n, va n,. E-lip nay 1 quy tich
cua dau C cta vectd OC, tugng trung
stc chiu dung anh hudéng trén phan tu
ab.

7,
1™
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2) Vong tron Mohr :
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Trén mot truc ngang di qua trung
tam O cua phan t@ ab, vé€ hai doan OC,
=n, va OC,=n,.

Vong tron duong kinh C, C, dugc
goi la vong tron Mohr.

-
PO D5

Khi ab quay xung quanh O thi cic
gdc 8 va @ bién ddi (hinh 93), On ciing
thay d6i, nhu vay ta sé biét dugc tri s6 va
hudng ctia stic OC theo sy bién ddi cta
goc ¢ nghia la tuy theo hudng cua ab.

Khi C vé ntia vong tron C, CC, , ¢
sé bién doi tii 0 dén /2 va stic n sé co
tri s0 ti n, dén n_. Theo hinh 93, OH la
stic thang va CH 1a stc tiép tuyén ; CH

Tap 2
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=0 khi ¢ =0 va ¢ =mn/2 nghia la khi
phén tt thang gdc véi mot trong cac stic
chinh.

CH t6idakhiCH=R =5 ;"3

Trong trudng hop chi biét cé cac stc
thdng va stic tiép tuyén trén 2 phén tu
thang g6c v6i nhau, ngudi ta ciing cé thé
vé dugc vong tron Mohr bang cach ghi
trén mot truc ngang : OH, = n,,, OH,
=n, vatrén trucdung: HF =t HF =
t r6i vé vong tron dudong kinh F F..

N,

7 c,‘

3) Vong tron Mohr ddc biét :

a) Nén don:
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Trong truong hgp nén don ta c6 : n,
= 0, diém C, trung v6i di€m O, goc 6
trung véi goc ¢ vaOC, =n..

mirre 95

Trong trudng hgp nay ta thay stic cat
dugc biéu dién béi CH va bang n /2 khi
d=¢=mn/4.

b) Kéo don :

Trong trudng hgp kéo don, ta ciing
c6:n, =0 vadiém C, trung vdi di€ém O,
nhung vong tron Mohr & bén trdi ctia ab.

Tap 2
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b) Stic cat don :

Vong tron Mohr sé ¢6 tdm diém & O
va ban kinh béng t.

Nguoi ta thay ngoai stic cat OC con
co6 suc cat OC, stc kéo OK va stic nén
ON. Su gay xay ra khi OC hodc OC’ dén
trung v6i OT hodc OT va géc ¢ gan
bang n/4 (T va T’ la cac diém tiép xuc
ctia vong tron Mohr v6i dudng gidi han
an toan dugc goi la cac diém gay). Do
dé ma duéi stic cat, cac dudng nit gay
thuong xudt hién theo cic mat phang
nghiéng gan 45°.

4) budng gidi han an toan:
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Khi phan ti ab quay xung quanh O
nghia la khi ddt phan ti 4y trong mot
tinh trang tong quat cta cac suc chiu
dung thi quy tich dau C ctia vec-to OC
s€ la mot mdt tron xoay.

Mudn ¢6 su bao dam chac chin cho
vat liéu, cac vong tron Mohr phadi & trong
dudng kinh tuyén ctia mdt tron xoay ay.
No6i mot cach khac, kinh tuyén cua mat
tron xoay la dudng bao hinh cua cac
vong tron Mohr.

mowie 88 -

budng nay an dinh mot vung an
toan cua vat liéu, nén dugc goi la dudng

Tap 2
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giéi han an toan, nghia 1a néu vat liéu
phéi chiu dnh hudng cua nhiing stic c6
dudng bi€u dién ra ngoai dudng ay thi
vat liéu sé khong chiu dung noi va sé bi

gy do.

Theo O. Caquot, dudng gidi han an
toan la mot hinh pa-ra-bol bac ba, dang
thic:y’ =kx* + K.

5) Trudng hgp bé-tong :

a) Nén don : Theo thi nghiém cho
biét thi dudng gi6i han an toan cta bé-
tong rat rong. Biét rang stic chiu nén cua
bé-tong bang 10 lan stc chiu kéo : OC,
=10x0C’

nén goc a, ticla géc an dinh do nghiéng
ctia dudng nut doi véi chiéu stc nén, sé
nho hon 45° va gan bang 18°31..
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Al
AN B9 T

b) Kéo don :

Theo hinh 99 b cua dudng giéi han
an toan thi: 2 a # m; a # /2 nghiala d¢
nghiéng ctia dudng ntit doi véi chiéu stc
kéo gin bang 90o0.

Tap 2
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Tém lai trong trudng hop cua bé-
tong, cac dudng nut sé hién ra theo
dudng nghiéng 18°31” dudi stic nén don,
va theo dudng nghiéng gan 90° duéi stc
kéo don.


















