GV: Lé duc Thanh

Chuong 7
UON PHANG THANH THANG

7.1 KHAI NIEM CHUNG

¢ Thanh chiu udn la thanh co

truc bi udn cong duéi tac dung

clia ngoai lyc. Thanh c6 truc nam ngang
chiu uén dudc goi la dam.

(Thanh ¢6 tryc thang diing goi la cot)

Py

¢ Ngoal IUC: LUC tép trung P’ H% dung lén ddm

luc phan bé q tac dung vubng goc

V@i truc dam hay momen (ngau luc)

M nam trong méat phang chuia truc dam (H.7.1).

¢ Mit phang tai trong: M&t phang ( = ) chiia ngoai lyc va truc dam.
Pudng tai trong: Giao tuyén clia mat phang tai trong véi méat cat ngang.

+Gidi han bai toan:
+ Chi khao sat cac thanh mat ct ngang c6 it nhat mét truc déi xung.
Truc d8i xting nay va truc thanh hgp thanh mat phang déi xtng.
Tai trong nam trong mat phéng déi xung.
Ma&t phang tai trong tring mé&t phang déi xuing,
Pudng tai trong ciing la truc déi xiing cia mat cat ngang

Truc dam sau khi bi cong van ndm trong mat phéng ( = )dudc goi la
udn phang.

+ Mat c&t ngang dam c6 chiéu rdng bé so vdi chiéu cao.

¢ H.7.3,7.4,7.5 : giGi thiéu mot sb loai dam don gian thudng gap
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H.7.3. Cdc loai ddém: a) Dém don gidn
b) Dam chen kep; ¢c) Da&m c6 ddu miit thiia
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H.7.4. Dém véi vang & gita chiu H.7.5. Dém chiu uén thudn tiy

uén thudn tiy

¢ N&i lyc: Tuy theo ngoai luc tac dung ma trén mat cat ngang dam cé cac
ndi luc 1a luc cat Q, va mémen uén M, .

¢ Phan loai:

Udn thuan tuy phang: Ndi luc chi cé mdmen udn My=hang sé.

Udn ngang phang : Néi luc gom luc ct Q, va moémen udn M,

¢ Dam G H.7.4 c6 doan gilta CD chiu uén thuan tay, dam & H. 7.5 chiu
udn thuan tdy. Doan dam AC va DB cla dam & H.7.4 chiu udn ngang
phang.
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7.2 UON THUAN TUY PHANG

7.2.1 Pinh nghia: Thanh chiu uén thuan tdy phang khi trén moi mat cat
ngang chi c6 mot ndi luc M.

Dau cta M, : M, > 0 khi céng (kéo) thé duéi (théy > 0) cha dam
7.2.2 Tinh Ging suat trén mat cat ngang:

1. Thi nghiém va quan sat bién dang:

x M Pudng
trung hoa

—- Y
a) b) Mat trung hoa c)

H.7.6. a) Thanh truéc khi bién dang
b) Sau bién dang; c) Mdt cdt ngang sau bién dang

H. 7.6 a) Thanh trudc khi bién dang
b) Sau bién dang; c¢) Mat cat ngang sau bién dang

K& 1&n mat ngoai mot thanh thang chiu uén nhu H.7.6a, nhiing dudng
song song VvdGi truc thanh tugng trung cho cac thé doc va nhiing dudng
vudng géc vai truc thanh tugng trung cho cac mat cat ngang; cac dudng
nay tao thanh cac ludi 6 vudong (H.7.6a).

Sau khi bién dang (H.7.6b), truc thanh bj cong, cac dudng thang song
song vdi tryc thanh thanh cac dudng cong song song vdai truc thanh; nhiing
dudng vudng goc vdi truc thanh van con vudng goc vdi truc thanh, nghia la
cac goc vuéng dudc bao toan trong qua trinh bién dang.

Ngoai ra, néu quan sat thanh thi thay cac thé bén dudi dan ra(bi_kéo)
va céac thé bén trén co lai (bi nén). Nhu thé, ti thé bi dan sang thd bi co sé
ton tai cac thé ma chiéu dai khong thay déi trong qua trinh bién dang, goi la
thé trung hoa. Cac thd trung hoa tao thanh I8p trung hoa. Giao tuyén cla
I6p trung hoa véi mat cat ngang tao thanh dudng trung héa. Vi mat cat
ngang c6 chiéu rong bé nén dudng trung hda xem nhu thang (H.7.6.c)
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Mit phéng tai trong

Lé6p trung hoa

_—

Dudng trung hoa Phan bi kéo

Puong tai trong

Sau bién dang cac mat cét ngang 1-1 va 2-2 ban dau cach nhau mot doan
vi phan dz sé cat nhau tai tam cong O’ (H.7.7b) va hgp thanh mét goc dé.
Goi p la ban kinh cong cua thé trung hoa, tlic khoang cach ti O’ dén thd
trung hoa. Do dan dai tuong déi ciia mot thé ab & cach thé trung hoa mot
khoang cach y cho bai:

; :abo_lc()):oz _ (p+y2lczlt9—dz =(p+yl);lﬁ9—pdt9 :%:Ky ()
trong do: x - la do cong chia dam.

Hé thdc nay chiing té bién dang doc truc dam ti 1é véi do cong va bién
thién tuyén tinh véi khoang cach y ti thé trung hoa

1 2
Vo {>
M(ﬁ v S
a b M
1 l«— dz — 2
a) Trudc bién dang b) Sau bién dang

H.7.7 Poan dam vi phan dz
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2. Thiét 1ap céng thiic tinh (ing suat:
Mi thé doc clia dam chi chiu kéo hoac M.
nén (cac diém bat ky trén mat / o [Pyongtrung hoa
cat ngang & trang thai ing suat don). { $y X
Binh |u,é:lt Hooke Ung vai trang thai /_/;\__
Uing suat don cho ta: d o |y
o, = Ee, = Exy (b) dF
Ung suat phap tac dung trén H.7.8. Ung suét phdp va mo
mat ct ngang bién thién bac nhat men uén trén mét cat

véi khoang cach y tu thé trung hoa. ngang cua dam chiu uén

Xét hgp luc clia cac Ung suat phap trén toan mat cat ngang.
+ Lién hé gilia o, va N,
IFaZdF =IF ExyF =0 (dinh nghia N_ =0) (c)
Vi dd cong k va mddun dan hdi E 14 hang s& nén cé thé dem ra ngoai
ddu tich phan, = [ ydF =0 (d)

(d) cho thdy mémen tinh cla dién tich mat cat ngang ddi vai truc trung
hoa x bang khéng < truc trung hoa x di qua trong tam mat cat ngang.

Tinh chat nay cho phép xac dinh truc trung hoa cla bat ky mat cat
ngang nao. Néu truc y la truc ddi xung, thi hé truc (x,y) chinh la hé truc
quan tinh chinh trung tam.

+ Lién hé gilia o, va M

M, = [ o,ydF =«E[_y’dF = «EJ. (e)

trong do: 3=, yidF (9)

la médmen quén tinh clia mat cat ngang déi véi truc trung hoa x.
Biéu thiic (e) dudc viét lai nhu sau:
1 M

K:;:EJX (71)

EJ, goi 1a dd cliing uén cla dam.
Thé&(7.1) vao (b) = Céng thic tinh Gng suat phap tai mot diém trén mat cat

ngang dam: 0, = 3 -y (7.2)

Ung suat bién thién bac nhat theo tung do y.va y 1a khoang cach cta diém
tinh Uing suét ké tu truc trung hoa x .(M_va y mang dau dai sd)
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Cong thuc ky thuat:
Néu mdédmen udn duong, dam bi cang ( bi kéo ) thé dudi, cac thé trén
bi nén . K&t qua ngudc lai n€éu mémen uén am. Do vay trong thuc hanh, ta
c6 thé st dung cdng thic ky thuat dé tinh (ing suét,

o =+M|y| (7.3)
Z _J .

ta s& 1dy: ddu (+) néu M, gay kéo tai diém can tinh Gng sut.
ddu (=) néu M, gay nén tai diém can tinh (ng suat.

7.2.3 Biéu d6 Uing suat phap - Ung suat phap cuc tri:
¢ Biéu dd ling suat phap:
+Nhiing diém cang & xa truc trung hoda co tri s8 ting suat cang Ién.
+Nhiing diém cung cé khodng cach t6i thd trung hoa sé& cé cung tri s6
Ging suat phap.
Biéu dd phan bd (ing suit phap 1a do thi biéu dién gia tri cac Uing suat
tai cac diém trén mat cat ngang.
*Trudng hgp mat cét ngang cé hai truc ddi xing (Hinh tron, chii nhat..) cho
bdi H.7.9
*Trudng hgp mat cat ngang chi c6 mét truc déi xing (chd 1,U) cho bdi
H.7.10.
Dau (+) chi ting suat kéo.
D&u (-) chi ing suat nén.

min

Y

v

Y

O

max

<<
Q
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H. 7.9 Biéu db ting sudt phap cho cac mat cat cé hai truc déi xiing

min

¥s -

I x
yk/é

0,

max

H. 7.10 Biéu d6 ting suat phap cho cac méat cat c6 mét truc ddi xiing

¢ Ung suat phap cuc tri:

Tinh Ging suat phap khi kéo va khi nén 16n nhat trén mét cat ngang dam
& nhiing diém xa dudng trung hoa nhat.

GOi ¥Faxs Yhax 18N lUGH 12 khodng cach thé chiu kéo va thé chiu nén &
xa dudng trung hoa nhat. Khi do6 Gng suéat chiu kéo I6n nhat ona va Ung
suat chiu nén I6n nhat oy, sé tinh bdi cac cong thuc:

W) e
max JX max ka .
o.. = M y“ = M (7 4b)
min JX max Wxn .
véi: W =‘yf—*‘,; W, =y‘]n—* (7.5)

Cac dai luong W, va W," goi 1a cac suat tiét dién hodc mdmen chdng udn
cla mat cét ngang.

Trudng hop dat biét: Néu truc x (truc trung hoa) cling la truc ddi xung
(mat cat chii nhat, tron, 1,..) thi:

n h
[Vhas| = ias| = 5
o o 2]
khi do: W =W"=W, = hx (7.6)
va Ung suét nén va kéo cuc dai cé tri s6 bang nhau:
G = o] = B2 7.7
max = [Omin| = T :

X

* Mat cat ngang hinh chii nhat vai bé rong b va chiéu cao h:
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bh? bh?

S w =2 7.
=1 5 (7.8)
* Mat cat ngang hinh tron:

4 3
3, =" co0sdt; w, =™ <01 (7.9)
64 32

J

X

* M&t cit ngang hinh vanh khan : dudng kinh ngoai D, trong, d
D* D°
J, = 1-n%); W, =
= ed d-7); W, 2
* Mat cat ngang hinh I, C: Tra bang thép dinh hinh.
Y nghia vat ly cia médmen chéng uén: khi médmen chéng udn cang I6n
dam chiu dugc mémen udn cang Ién.

7.2.4 Diéu kién bén- Ba bai toan co ban

@-7") v6i mn=d/D

Piéu kién bén:
+ Dam bang vat liéu don: [6] « # [6] n

‘GminlS [6] n

Omax < [0] k (7.10a)
+ Dam bang vat liéu déo: [6] « = [6] n= [0]
max | o, |< [o] (7.10b)

Ba bai toan co ban:
+Bai toan kiém tra bén,(P4y la bai todn thdm ké.)
+Bai toan chon kich thuéc mat cat ngang,(bai todn thiét ké).
+Bai toan chon tai trong cho phép.(bai todn siia chia,nang cap)
Bai toan co ban 1: Kiém tra bén- Kiém tra thanh chiu luc cé dam bao
dd bén hay khéng. Dung (7.10a) hay (7.10b) dé kiém tra.
Thi du 7.1 Trén mat cit ngang ciia mdt dam chi T ngugc (H.7.11), mdédmen
udn M, = 7200 Nm. Dam lam bang vat liéu c6 tng suat cho phép khi kéo
va nén khac nhau: >

[c]k = 20 MN/m?;  [o], = 30 MN/m?" [
Kiém tra bén biét rang: J,=5312,5 cm* r2s) M
Giai. O
Tacd: Yoax=75mm= 7,5.10%m 75
Ymax = 125 mm = 12,5.10%°m BV

DAm chit T chiu uén

Chuong 7: U8n phéng thanh thang L 8



GV: Lé duc Thanh

Wi = e _ 53125x10°°
x Tk -2
y o 7,5x10

J, 53125x10°°

=708,3x107° m®

W, =—* = —— =425x10"° m’
yh. 12,5x10
Omax = Awlg = ﬁ =10,20x 10°N/m? = 10,20 MN/m” < [c,]
x »O X

(O] = % - % — 17x10°N/m? = 17 MN/m? < [, ]
vay dam dua bén.

Bai todn co ban 2: Chon kich thudc méat cit ngang sao cho dam thoda diéu
kién bén.

Tu diéu kién bén téng quéat (7.10a,b) = mémen chdng uén va kich thudc
clia mat cat ngang sé dugc xac dinh.

Thi du 7.2 Cho dam chiju luc nhu H.7.12. M= 60 KNm M= 60 kNm
Dam lam béang hai thvép chii x, Chon s& x ;/;;__.,I
hiéu cta thép chii x dé dam thda diéu kién |

. , |
bén. Biét [c] =16 kN/cm?®.

Giai.
Dam ch!uq uon‘ thuan tay; trén mql mat cat H.7.12
ngang cua dam cé momen udbn M,=60
KNm.
Ap dung cong thiic (7.7) va (7.10b) ta dugc: w, > M[:] - 60&:’0 _ 375 cm®

Tra bang thép hinh ta chon 2 1 20 c6 W, =2 x 184 = 368 cm®.
Kiém tra lai diéu kién bén ta co:
M 60.100

Oy = — 08X = 16,3 kN/cm”
W, 368

X

16,3-16
1

sai s6 tuang doi: x100% = 1,9%; vay dam du bén. Chon 2 x 20

Bai todn cd ban 3: Pinh tai trong cho phép [P] dé dam théa diéu kién
bén.
Thi du 7.3 M6t dam bang gang c6 mét cat ngang nhu H.7.13. Xéac dinh tri
s0 moémen udn cho phép(mdmen cbé chiéu nhu hinh VvEé). Biét:
[6]«=1,5kN/cm? .

Hoi véi tri s6 mdmen udn cho phép dé, ling suat nén I6n nhat trong
dam la bao nhiéu?

Cho biét J, = 25470 cm*

Chuong 7: U8n phéng thanh thang 9
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Giai.
Tir digu kign ben a,,, = l|ys, |- < [o]
= [Mx]:[ak]%=1,5X%§)=3537,5chm M 'J o
Tudng ung ta co: \ .
oo =My | 35375 10n 267 ke e | 108mm
Jy 25470 s ;
H.7.13

7.2.5 Hinh dang hop ly cha mat cat ngang.
Hinh dang hgp ly la sao cho kha nang chiu luc cia dam la I6n nhat
nhung dong thdi it tdn vat liéu nhat. Diéu kién:

o T R I
max JX max k ’ min JX max n
A 2 ~ s - Ay . |y fnax [O-]k
Lap ti s6 cac ung suat : e
ymax |O_"
-N8uvatlieudonia<1 vi : |of <o, nén |yh.|<|ym.

Ta chon mat cat ngang khdng déi xiing qua truc trung hoa.
- Néu vat liéu déo: oo =1 nén |y =y

Ta chon mat cat ngang doi xiing qua truc trung hoa.
Theo biéu db (ing suat ta thdy cang gan truc trung hoa ting suat cang nho,
nén tai dé vat liéu lam viéc it hon & nhiing diém xa truc trung hoa, vi vay
thudng cdu tao hinh dang mat cat sao cho vat liéu xa truc trung hoa . vi du
hinh chii I,U,vanh khan ,hinh réng..

Chuong 7: U8n phéng thanh thang 10
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7.3 UON NGANG PHANG

7.3.1 Pinh nghia- Dam goi 1a chiu uén ngang phang khi trén mat cat
ngang c6 2 ndi luc 1a: mémen udn M, va luc cét Q (H7.14).

1
L 11 I6

@) [ITIT-=[ TP
@WPL

H.7.14. S6 d6 dam

chiu uén ngang

v

H.7.15 Mit cit ngang dam
chiu uén ngang phang

7.3.2 Cac thanh phan lng suat:
1- Thi nghiém va quan sat bién dang
Ké nhiing dudng song song va vudng goéc vdi truc thanh (H.7.16a).
Sau bién dang cac goc vudng khong con vudng ( H.7.16b).

1] |12 _

7
/
e o NN N N - / - T vz
Oz 4%- Oz

a) I Tazy

% —

4 0)

/" H.7.16. a) Thanh trugc bién dang

b) Thanh sau bién dang

b) c¢) Trang thai ting sudt phing

2- Trang thai Ung suat:
Khac véi trudng hgp udn thuan tdy, ngoai ting suat phap o, do mémen
M, gay ra con c6 Ung suét ti€p t,, do luc cat Q, gay ra. Trang thai ing suit

clla mot phan t6 c6 cadc mat song song cac truc toa dd biéu dién nhu hinh
7.15va 7.16¢c

Chuong 7: U8n phéng thanh thang 11
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3. Cdng thtc tinh Ging suat phap:
Ché&p nhan véi sai s6 khéng I6n dung cdng thiic (7.2 ) dé tinh tGing suét
phap trong thanh chiu uén ngang phéng.(Ly thuyé&t dan hdi da chiing minh)

O-Z = X y (72 )

4. Cong thic tinh Ung suat tiép:
Gia thiét:
- Mat ct ngang dam c¢6 chiéu rong bé so véi chiéu cao.
- Ung sudt tiép phan bd déu theo bé rong clia mit cat va cung chiéu
véi luc cat (nghia 1a moi diém nam cach déu dudng trung hoa thi cé cung tri
sO (ing suat tiép).

\

’
-_——— \_____.(
\

o/

Lo \

\

) ———n /- . ¥
\

\
\
\

X

R JE N ——
\

Ta xéac dinh quy luat phan bd ting sudt ti€p doc theo chiéu cao clia mat cét
ngang.

Xét doan dam giGi han bGi 2 mat cat 1-1 va 2-2 cach nhau dz (H.7.17a).
P& khao sat ting suat tiép tai diém K cach dudng trung hoa x mot khoang vy,
ta dung mat cét di qua K vudng géc vdi luc cat.

Xét can bang cla phan dusi ABCDEFGH ( H.7.17b)

Theo céc gia thiét da néu, cac (ing suét tiép z,, thang diing c6 phuong song
song Vvdi luc cat thi phan bé déu trén mat thang diing ABCD. Ngoai ra theo
dinh luat déi ing cla Ung suét ti€p , trén mat vudng goc vSi mat cat ngang
ABFE ciing c6 Ging sut tiép 7, o gid tri bang véi =, ( H.7.17b).

Chuong 7: U8n phéng thanh thang 12
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Nhu vay, ton tai Ging suat ti€p theo phuong ngang gilia cac I6p song
song v6i truc dam ciling nhu cac Ung suat tiép thang diing trén cac méat cat
ngang clia dam. Tai mot diém, cac ting sudt nay c6 gia tri bang nhau.

Phuadng trinh can bang theo phudng z doc truc thanh cho:
N, -N,+T =0 (a)
trong dé: N; - la hgp cla céc luc tac dung trén mat 1-1 dudgc tinh bai:

N, = [_odF = LJM ydF (b)

N - la hgp cla céac luc tac dung trén mat 2-2 dugc tinh bai:

M, +dM,
N, = [0, 0F = jFCJ—Xde (c)

T - 1a hgp cla cac luc tac dung trén mat trén ABEF cua phan tu:
T =17,b%dz (d)

Thay (b), (c), (d) vao (a) =

M M, +dM .

j&J:WF—J-—LT—AWF+dez=O (e)

dM (1 ¢

= o = 7 =5 7 e YO ®

thay Q, = dM,/dz ta dudgc:

Q

sz = Tyz = J l;c JFC de (g)

- i QS
Dat. SX :J.Fc de = sz _Tyz _W (7'1 1)

Cong thuc (7.11) goi la cong thuc D.l. Zhuravski

S<:momen tinh clia phan dién tich bi cat (F,)doi vdi truc trung hoa.
b bé rong tiét dién cat.

J.:Momen quan tinh cla tiét dién.

Q,: Luc cat tai tiét dién dang tinh.

Chuong 7: U8n phéng thanh thang 13
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5-Phan bé ting suat ti€p trén moét sé6 mat cat thudng gap:
+ Mat cat ngang chii nhat (H.7.18)

b

hi2 —>] Tmax
M ( N < >M+dM .
/2 R h

a) b) c)
H.7.18. phan bd cta Gng suat tiép trén méit cat

ngang chi nhat

Dién tich bi cat F,la hinh chii nhat , nén

s¢ =b(g—yj(y+h/22_ y]=g(h{—y2j (i)

Thay vao (7.11) = 1, :%(%_yZJ (7.12)

Hé thic nay ching td Ging suat tiép trong dam tiét dién chii nhat bién
thién theo quy luat bac hai theo khoang céch y tu truc trung hoa va biéu do
theo chiéu cao clla dam cé dang nhu trén H.7.18c.

t., = 0 khi y-+n/2 ( cac diém & bién trén, dugi cla mat cat)
r.,= Tmax Khi y=0 (cac diém trén truc trung hoa):

T = th2 = E&
8 2 F

X

(7.13)

trong dé: F = bh - 1a dién tich cla mat cat ngang.
Thi du 7.4 Tinh Gng suét phap va ung suat tiép cuc dai trén dam cé mat
cit ngang hinh chii nhat bxh (H. 7.19) a

Cho bigt: g = 12 kN/m , | = 4 m; h = 27 cm#@eﬁ#@»é—éuéﬁ—iﬂ]ﬂép
[6]1=1,1 kN/cm?, [] = 0,22 kN/cm?. i / 7 b
i (9wl
Mdmen cuc dai G gilia dam: \u*@\l ql/2

2 2
M, . =% =% = 2400 kNcm @

Chuong 7: U8n phéng thanh thang qr/é 14




GV: Lé duc Thanh

Luc cat cuc dai & hai gdi tya:

gl 12x4
Qmax 2

= 24 kN

Ung suét cuc dai:
M
o= e 2400><§5 = 1,095kN/cm? < 11kN/cm?
W 18x27
3@ . 3x24
AT 9bh 2x18x27

= 0,075 kN/cm? < 0,22 kN/cm? H.7.19

T

+ Mat cat ngang hinh tron va hinh vanh khan (H.7.20)

R : Tmax
I h
_______________________ . l
¢
by) !
b) c)

H.7.20. Ung sudt tiép trén mait cit ngang hinh tron

Khi dam cé mat cat ngang la hinh tron, Ung suét tiép trén mat cat ngang
khdng con song song véi luc cét niia. NEu khdng cé luc tac dung trén mat
ngoai clia dam, ting suét ti€p trén hai dién tich vi phan tai cac diém 1 va 2
trén vung sat chu vi cla mat cat ngang phai hudng theo phuadng ti€p tuyén
vGi chu vi nay (H.7.20a).

Céac ti€p tuyén nay c6 phuong dong quy tai diém C trén phudng tac
dung cla lyc cat. Bai vi lyc cat Q, 1a hgp cla cac tng suét ti€p (H.7.20),
nén cac Uing suat tiép tai cac dién tich vi phan tai 3 va 4 c6 cung khoang
cach y t6i truc trung hoa sé c6 phuong di ngang diém C.

Mdi (ing suét tiép nay co6 thé phan thanh hai thanh phan: thanh phan
thang ding z;, va ndm ngang 7. Cac thanh phan ndm ngang tac dung trén
hai phan trai va phai s& tu can bang nhau do tinh d&i xting, trong khi cac
thanh phan th&ng ddng hop lai thanh luc cat Q,.
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Nhu vay, trong dam cé mat cat ngang tron, thanh phan r; s& dong vai
trd clia r trong dam cé mat cat ngang hinh chii nhat.

M&men tinh clia phan dién tich gidi han bdi bién duéi mat cat ngang va
mat cat song song véi mat trung hoa & khoang céch y tu truc trung hoa x
cho bdéi:

s =], &F = [, éb(&)ds Q)
ta co: b¢ = b(g) = 2/R? — y (k)
trong do: R - 1a ban kinh cla hinh trdon mat cat ngang.
Do vay: s; - ['2/R?-y*eds - %(R2 —2f? (I)
va thanh phan (ing suét ti€p theo phuong thang diing cé trj sé:
. g%(lg_j (7.14)

t., = 0 khi y-+n/2 ( cac diém & bién trén, dudi cla mat cat)

7,= Tmax Khi y= 0 (c&c diém trén truc trung hoa):

_4Q ,( F:dién tich hinh tron) (7.15)

z-manx - 3 =

+ Mat cdt ngang hinh chii ], hay cha T

t T
) /2 hi/2 max
h X
. y
= /2 /2
a b c d

7 2 T,

a) b)

H.7.17. Ung sudt tiép trong long cia dém chi I
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Cac mat cét ngang chii x hay chii T dugc xem nhu c&u tao bdi cac hinh
chii nhat ghép nén véi mic dod chinh xac nhat dinh, cac céng thiic diing cho
dam mat cat ngang chii nhat cling dung dudc cho céc loai mat cat nay. Ung

o . S¢
suat tiép dudc tinh bang cong thuc Zhuravski: t= ?‘V—bf
¢ 17,y trong ban bung: Xét diém c6 tung do y ( H.7.21a)

b® chinh la bé rong ban bung: b°=d

S,°1a mdémen tinh cla phan dién tich gach chéo dudi muc ef doi vdi
truc trung hoa x. S,° c6 thé tinh bdng mémen tinh cla nla hinh I ( trong
bang ghila S, ) trti mdmen tinh cta phan dién tich (y x d)

S¢ =S, —(dxyxg) (0)
= Ung sut tiép t,, trong ban bung cta dam chii I 1a
Qy )’2
= — — d -_—
Ty =7 d{sx (dx=>) ()

(p) chi rang Ung suét ti€p trong ban bung clia dam chi 1 bién thién
theo quy luat parabol doc theo chiéu cao clia dam.
.= Tmax Khi y =0 ( cac diém trén tryc trung hoa):

gy
T -2 8 717
max ]XI X ( A )

r,=711 Khiy :h?—t =h, ( diém ti€p gidp gilia bung va canh). 7 kha I6n

va: . (Sx—dxij (7.18)
3.d 2

¢ 1,, trong ban canh: Xét mot diém trong ban canh, bé rong cét b°= b kha
I6n so vGi d, nén 1, trong canh bé, c6 thé bd qua (H.7.21)

¢ 1, trong ban canh: Xét mot diém trong canh (H7.21), b°=t

:ny(g_xjx(g_;] (7.19)

Ung suét ti€p 1,x phan bd bac nhat theo x , biéu dd phan bé nhu H.7.21

= T
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Thi du 7.5 Tinh (ing suét tiép & cac diém trén truc trung hoa trong than cua
dam chii T c6 méat cat ngang nhu trén H.7.22 .Chob=8cm,d=2cm, h =
16 cm, hy =14 cm, va Q = 20 kN.

Giai
b=8cm

Khoang cach c t6i trong tam clia mat cat ngang

dudc xac dinh bdéi: _

8x2x1+14%x2x%x9
Cc= =6,09cm
8x2+14x%x2 h=16cm ’

v

Mémen quan tinh J, clla mat cat ngang:

; . cm
=8X22 +8x2x (6,091 + 224 1144 2% (9-6,00)° NN

J

X

=11443cm* -

+ Ung suat ti€p & cac diém trén truc trung hoa:
b.=2cm
Moémen tinh clia phan dién tich dudi truc trung hoa ddi vai truc nay la:

2
Sy = 2X(16;6’09) =98208 cm® = Toox = M
2 11443 2

+ Ung suét ti€p & cac diém ti€p giap canh va bung : b= 2 cm

H.7.22

= 0,858 kN/cm?

 20x81,44

= =0,712 kN/cm?
1144,3x 2

S¢ =2x8x(6,09-1)=81,44 cm® = 7,

7.4 KIEM TRA BEN DAM CHIU UGN NGANG PHANG
Trén mat cit ngang clia dam chiu udn ngang phéng cé 2 Ung suat:
- Ung suat phap o. do mémen uén M, gay ra.
- Ung suét ti€p 1, do luc cat Q, gay ra.

Biéu dd phan bé Ging suit phap va ling sut tiép theo chiéu cao clia mat
cat ngang hinh chit nhat (H.7.23b,c), ta thdy c6 ba loai phan t6 & trang thai
ting suat khac nhau (H.7.23a):

- Nhiing diém & bién trén va dudi t = 0, chi ¢6 5= 0 nén trang thai ting
sudt clia cac phan t8 & nhiing diém nay |1a trang thai iing suat don
- Nhiing diém nam trén truc trung hoa o, = 0, chi c6 tmax nén trang

thai Ging sudt cGa nhiing phan t6 & nhiing diém nay la trugt thuan tuy.
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- Céc diém khac, c.»0 va 1_ =0, nén ching & trang thai tng suat

phang dat biét.

Onmin

S —
< -
--------------------- T =
—= "Tm
P — T
o | Lo ©
—f ]— e
M, Qax o
b) c)

H. 7.23 a) Cac phan to G trang thai Ging suat khac nhau
b) Su phan bo Ging suat phap; c) Su phan bd ing suat ti€p

= Khi kiém tra bén toan dam, phai bao ddm moi phan t8 déu thoa diédu
kién bén. (d0 3 diéu kién bén)

a) Phan té & trang thai (ing suat don (nhiing diém & trén bién trén va
dudi cla dam), xét tai mat cat c6 |v|_ va sl dung thuyét bén tng suét phap
I6n nhat ta co:

+ Dam lam bang vat liéu déo, [c,1=1Is,1=Icl, diéu kién bén:

max|o| < [o] (7.20)
+ Dam 1am bang vat liéu don, [c,]1+[s,1, diéu kién bén :
Omax < [07]
(7.21)

|Gmin| < [Gn ]

b) Phan t6 & trang thai Ging suat truot thuan tay (nhiing diém ndm trén

, max| g
truc trung hoa), xét tai mat cat c6 \Qy\maxta cé .. :%s[r]
+ Dam béang vat liéu déo:
Theo thuyét bén (ing suat ti€p 16n nhat (TB 3): tyu <[t = [%] (7.22)
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Theo thuyét bén thé& nang bién ddi hinh dang (TB 4):
[o]

Toax <[] = 73 (7.23)
+ Dam bang vat liéu don: s dung thuyét b&n Mohr (TB 5):
[o]
Tmax < [T] = Tem (724)
trong do: m = Lorl (7.25)

[0, ]
c) Phan td & trang thai Ging suat phang dic biét:

-Xét tai mat cat c6 mdémen udn M, va lyc cat Q, cung Ién,(c6 thé nhiéu
mat cét).

-Chon diém nguy hiém trén mat cat dé cé o. va r, tuong déi I6n (chi
can kiém tra tai nhiing ngi nguy hiém nhu nai tiép giap gitia long va dé cla
mat cét chii I, chii C..)chd thay déi tiét dién. Cac Ung sudt cia phan té nay
dugc tinh bai cac cong thiic quen thudc:

M . 0,S;
o. = y va T, =—r
) J b J.b°

-Tinh Ung suat chinh cla phan t6. o, =%i%\/02 + 472

Piéu kién bén (chuong 5):
+ Dam lam béang vat liéu déo:
Theo TB 3: (726) O3 = |01 —G3| = /o2 +4T§y < [o]

Theo TB 4: o, = |2 +31§y < [o] (7.27)
+ Dam lam béang vat liéu don: Dung TB 5
Oy = 1—2m o, + 1+2m,/cs§ +4r§y < [o] (728)

Tu day cling c6 ba bai toan co ban:

Bai toan co ban 1: Kiém tra bén

Bai toan co ban 2: Chon kich thudc mat cat ngang

Dua vao diéu kién bén cla phan t8 & trang thai Ging suat don dé chon
sd bo kich thudc mat cit ngang dam. Sau dé, ti€n hanh kiém tra bén d&i véi
cac phan t6 & trang thai Ging suat khac . N&u khéng dat thi thay déi kich
thudc mat cat ngang.

Bai toan co ban 3: Dinh tai trong cho phép.

TU diéu kién bén cla phan t6 § trang thai Ung suat don, xac dinh so
bd tai trong cho phép sau dé tién hanh kiém tra bén cac phan t8 con lai

Chuong 7: U8n phéng thanh thang 20



GV: Lé duc Thanh

Thi du 7.9 Cho dam c6 mat cét ngang va chiu luc nhu hinh vé.
1/ V& biéu db M, va Q,
2/ Tinh ting suét phap va (ing suét tiép 16n nhat tai mat cat m-m
(bén trai c).
3/Tinh Ging suét chinh tai diém K(mat cat ti€p giap 16ng va d&)mat m-m,

Theo TB3.
3ql
q |2

m
A T TTTITl St r ] 7

“al =
qa R X
L L 3L L “

| | | S 4,4cnl,
11 13 Y
—qa —qL 3Cm 12cm §Cr]",|
4 4 A 7
15,
24 11

L O] s
—qL gL
47 41
J, =1388,4 cm*
17 ql?
~—qL
ql 4 q
T f A ) 17 , 17
Tai mat cat m-m céndi luc : M, = :Zx10x1x1=42,5kN—m
Q, =1741qL=%><10><1=27,5kN

yfnax =44, cm,y; =T7,6cm

M

X

J)C

. 4250
Ymax =388 4

max
o =

m-—-m

x 4.4 =13 A4TkN | cm?
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. M
o = Vmax =~ 4250 x 7,6 =—23,26kN / cm®
J. 13884
SC ro.
" max = %b: =0,572kN / cm? , VOi S¢ = [2(3>< 7,6 x 7—;3)) =173,28cm*

Tinh Ging suat chinh tai K.

r = 208 6100m?,  se(18x 4x 2.20m°) =158 cm?
13884 x18
ot = 420 (44_4) =122 kN/em®
13884

Theo thuyét bén 3:

0y =0k + 422 =[(L22) +4(0.74) = 2.22kN /em?

Thi du 7.6 Xac dinh kich thuéc mat cat ngang hinh chii nhat ,
cho[o]= 1 kN/cm?%, L=1m ,h=2b .Tinh 7,

gq=2kN/m
o
A y v v v v v v v B > h:2b
|P:3qa -
L . L v
' l«<—|
b
qa”
M, x6 2x1x100x6
= Domax _ 99 = <1 = b=7cm,h=14cm

O_max - -
w bx h? bx (2b)?
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0,
r =152 :1,5x2qa:L5x2x2x1

max =0,06kN / cm®
F 7x14 98

Thi du 7.7 Xac dinh s8 hiéu mat cat ngang theo yéu cau dd bén, néu
[o]= 16 kN/cm?.

Zo

60 kN 60 kN

~ -

1m 6m im h/2 5 d

60 kN

@ 60 kN A

60 kNm

~ =

H.7.22

H.721
Giai.
M& men uén cuc dai va luc cat cuc dai xay ra tai cing mdt mat cat dudi tac
dung cua tai trong:
Mpax = 60 KNm; Qpmax = 60 kN
Mo men chéng uén can thiét la:

M, e 6000
] 16

Tra bang thép hinh mat c&t [ JOCT 8240-56 ta chon 2[22 véi:
mot [22 ¢6 d = 5,3 mm, F= 26,7 cm? W,=193 cm? S,= 111 cm?,
Jy=2120cm?*; h=22cm;t=0,96 cm; b= 8,2 cm.

Kiém tra bén thép hinh méi chon:

W, = =375cm’

* Phan t0 & trang thai (ing suét don: duong nhién thoa
* Phan t6 & trang thai Ging suét trugt thuan tuy: tai mat cat cé:
Qy,max = 60 kN
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S¢ =25, =2x111cm?

¢ J. =2x2120 cm*
~ Q)5 |
Tmax = I bc VOi bc =2d = 2)(0,53 cm
Q, =60 kN
60x2x111

Suy ra: =2,96 kN/cm?

fmex = 2120 % 2% 0,53
Theo thuyét bén (ing suét tiép cuc dai:
[T]=M=E=8kN/sz > T
2 2
vay phan t6 nay thda diéu kién bén.
* Phan t6 & trang thai Ging suat phang dac biét: dé la phan t8 & noi tiép giap
gilia 1dng va dé tai mat cét nay co:

My x| =60 KNm  va [Q, | =60 kN
A= 000 01 096)-14,21 kN/em?
2x 2120
S, = 2><8,2><O,96><(11—0'—296J =165,626 cm?
= 80XLE5626 1y em?
A 2%2120%x2x053

Theo thuyét bén (ing suat tiép cuc dai:

0y =0 + 422 =\[14.21) +4(221) =1438KkN/ cm?

vay phan té nay thoa diéu kién bén.

Két luan: Chon 2 [ 22.

Thi du 7.8 Xac dinh tai trong cho phép [P] cla dam cho trén H.7.25.
Cho: a=80cm, [0] = 16 kN/cm?

2P
Giai | 7 ‘ T10
¢ Bi€u db lyc cat Q,va mémen udn M, = E
(H.7.25). Mt cét nguy hiém co: 2 I
7 o T ]
M, =ZPa va @, = 4P @ /4P o
Mt c&t I 10 c6:h = 10 cm; J, = 198 cm* I RPN
W, = 39,7cm?; S, = 23cm? , e M
NN )4
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d=0,45cm; t=0,72cm; b=5,5¢cm
¢ TU diéu kién bén cla phan té 6
TTUS don nguy hiém ta co:

7Pa <lo] = pS£M:£XM=4,537kN

AW, 7 a 7780

Ta chon [P] = 4,53 kN.
¢ VGi tri s6 clia P da chon, ta kiém tra bén céc phan t& con lai 6 TTUS
trugt thuan tay va TTUS phang dic biét.

++ Phan t6 8 TTUS trugt thuan tdy ; & truc trung hoa ctia méat cét cé:

@] = TP = $x453 = 7923kN

_ 7, 453x23 2,046 kN/ecm? < [1] = % = 8 kN/em®

= Tmax T 47798 % 0,45
=  phan t6 nay thoa diéu kién bén.

++ Phan t6 & TTUS phang dic biét; & noi tiép giap gilia Iong va dé tai
mat cat co:

7
M, - %pa _ %x4,53x0,8 - 6342kNm vy @, =, P = 7,923 kN
S = 55x0,72x (10_—20’72) = 18,37 cm®
7
S x4,53x18,37
T, =4 = 1,634 kN/cm?
198x 0,45

o, = 6342 (E - 0,72} = 13,71 kN/cm?
198 | 2
Theo thuyét bén (ing suét tiép cuc dai:
613 = o2 + 412, = (1371 + 4 x (1,634
= 14,09 kN/cm? < [o] = 16 kN/cm?

¢ K&t ludn: Taitrong cho phép [P] = 4,53 kN
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Thi du 7.10:Cho dam ABC chiu luc nhu hinh vé.

Pinh [g] cho[o ] = 16 kN/cm?* [ T ]=9kN/cm?

16x1cm
q 2d 2q1° a F =y
0
l . N°20
Av A4 . v v v ¥ X
B C
i 4 | LN YV ——
2.2q 4,8q|| y' 16x1cm
gl
\Lﬁql @ h=20cm,b=0,76cm
d =0,72cm t=0,9cm
| | O
§ 3,8ql Jx=1520cm* \Wx=152cm?
3 Sy=87,8cm®,
0,8ql°
2,42q1°
16 x 13°

Tinh:  J, = 2(T+ (10 ,5)* x16 x1)+ 2J_ = 6570 cm *

Max‘az‘ = ‘M; < [O‘]

X

, vOi W, =J—X=@=597,3cm3
T H 11
2
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)< [o]xw, _16x597.3

—142kN/m , VGi |M‘,““
312 3(L5)? !

= 3qI?

Kiém tra lai ing suét tiép véi q vua tim.

S¢ =25 +(16x1x10,5) cm”’

0,S; 4.07kN T em? <[] B J, =6570 cm*,l =15m
Fmax = e = cm- =1}, VOl b = 2d = 2x 052 cm

X

Q, =3.8ql =3,8x14,2 x1,5 = 80,94kN
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7.5 QUI DAO UNG SUAT CHINH

Trong phan bén trén ching ta chi méi xac dinh tri sé cua (ng suat
chinh ddi v6i mot phan t6 bat ky ma chua dé cap dén phuaong cla chung.
Nhiing két qua dat dugc kha tét doi vai vat liéu cé tng sult cho phép khi
kéo va khi nén 1a nhu nhau. Tuy nhién, d6i v3i cac vat liéu nhu bé téng cot
thép, viéc xac dinh phuong clia Ging suét chinh tai moi diém réat can thiét, dé
ti d6 c6 thé dat cot thép gia cudng theo cac phudng nay.

Ta cé thé xac dinh phuong cla Gng sudt chinh thdng qua vong tron
Mohr. Gia sl o, va 7, la cac thanh phan (ing suat phap va Ung suét tiép trén
mat phang vudng goéc véi truc dam va cé tri s6 duong:

M .
c,=to,=——y Va r1,=+71, =

a

X X

N
Phuadng o3

-

T H. 7.26

Sau khi v& vong tron Mohr (ing suat ching ta nhan thay phuadng chinh
la phuong ndi ti diém cuc P(0,+7,,) v6i hai diém A va B & hai dau dudng
kinh cta vong tron Mohr: PA chi phuong Gng suat chinh o, con PB chi
phuadng ting suét chinh o;.

H.7.26 cho thay, cac vong tron Mohr (ing suat va cac phuadng chinh tai
nhiéu diém khac nhau trén mat cat ngang. Ta gid sl rdng mémen udn va
lyc cat tai mot mat cat mang ddu duong. Ung suét chinh thay déi véi bién
mat cit ngang. Gan nhiing bién, mdt trong cac ting suét chinh bang khéng,
trong khi Uing suét chinh kia c6 phuong song song véi truc dam; con & truc
trung hoa, cac ling suét chinh c6 phuong hgp véi truc dam mot goc 45°.
B&ng phudng phéap tuong tu, ta cé thé xac dinh dugc phuong cla ting suat
chinh & nhiédu diém trén dam (H.7.27) Ta vé cac dudng cong co tiép tuyén
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la phuong clia Uing suat chinh va goi cac dudng dé la quy dao Ung suat
chinh cGa dam chiu udn. Cac quy dao nay hgp thanh hai ho dudng cong
vudng goc nhau, mét ho 1a quy dao Ging suat kéo va mot ho 1a quy dao tng
suat nén. Cac phuong clia Ging suat chinh tly thudc vao loai tai trong va
diéu kién bién clia dam.

Trén H.7.28, quy dao Ung suit kéo dudc biéu dién bang dudng nét
dam con quy dao Ung suat nén biéu dién bang dudng nét duit.

Ngudi ta thudng dung cac phuong phap thuc nghiém dé xac dinh quy
dao Gng suat chinh nhu phudng phap quang dan hoi, phuong phap dung

scon don.

Omin —— B «— Omin

Omax A >Omax
H.7.25
q

A MMM O | B

A
N Y VAN
// ’ N \\
T : |
= N

H. 7.28. Quy dao tng suat chinh cia dam
tua don chiu tdi phan bo déu

7.6 THE NANG BIEN DANG DAN HOI CUA DAM CHIU UGN PHANG
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Trong chuong TRANG THAI UNG SUAT, ta da c6 cong thic tinh thé
nang riéng bién dang dan hoi cia mot phan t6 la:
U

v é[af +o+0l - 2/1(0'10'2 +0,0,+ 0'30'1)] (7.29)

Trudng hop dam chiu udn ngang phang, trang thai Ging suat cla phan
t6 1& ph&ng nén mot thanh phan tng suét chinh bang khéng, o> chéng han,
khi dé biéu thiic clia th& nang riéng bién dang dan hdi c6 dang:

du 1
u :d—V:E[012+032—2,uc7103] (7.30)
trong dé: oy va o3 la cac Ung suat chinh dugc suy tii o, va 7, theo cong thtc:
2
o= %+ [“2) o2 (7.31)
2
0y = % - ["7) 2, (7.32)

—
>
QO

<
<
m/
(@)
N
W
=

rut gon ta dugc:

2

o T 20+ p)

e+ = (7.33)
Ngoai ra, gilia cac hang so cla vat liéu E, G, u ton tai hé thic sau:
=ﬁ (7.34)
thay vao (7.33) va rut gon, cudi cuing ta dugc:
‘- %*% (7.35)

thay bi€u thic cla o, va 7, bang (7.2) va (7.11) ta dugc:
M2, Qlss)
_ M 7.
ERPTN "26120) (7.30)

Thé& nang bién dang dan héi trong mét doan thanh dz la:
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YA
dU = [udzdF = dz [udF = dz [L[zl\gz Y2+ fg\]‘f?xc))szF] (a)

vGi: LyzdF =J, va néu ta ky hiéu:
Fo(se)
J_ij.F(( c))z dF =7 (b)
2 2
ta dugc: du = Mgz 4 -2 gz (c)
2EJ, 2GF
Do do, thé nang bién dang dan hoi trong ca thanh véi chiéu dai L la:
L M2 L Q2
U=| —=d ’_d 7.37
Js 2EJ, Zijo772(3F : (7.37)

Véi thanh cé dd cling thay déi tiing doan hay luat bién thién cla M, va
Q, thay doi tling doan thanh, cdng thiic trén c6 thé rat gon lai:

u=> JLi M, dz+zn:JL‘77 Q dz (7.38)
0o 263, <o ToGF

i=1

trong do: L; - chiéu dai méi doan thanh, n - s6 doan thanh
7 —hé sd diéu chinh su phan bd khéng déu cuia (ing suat tiép.
B&ng cach ap dung cbéng thic tinh 7 ta c6 thé tinh dugc hé sé nay dai
vGi mot so tiét dién thdng thudng
- Mt cét ngang hinh chii nhat: 7= 1,2
- Mat cat ngang hinh tron: n=10/9
- Mat cat ngang chii I: n=F/F,,,
trong do: F - 1a dién tich toan bd mat cét.
Fiong 12 dién tich phan long (phan ban bung) cta chii 1.

7.7 DAM CHONG UON PEU

z , P
& l 3
Trong truéng hgp dam cé mat cat P“F‘/ZF 2 . ) ‘:f‘;/‘z

ngang khéng déi, ta da chon kich thudc

cla theo mat cat c6 md men uén 16n W
nhat. Cach sU dung vat liéu nhu vay chua Pl/4

hop Iy vi khi Ung suét tai nhiing diém H. 7.29

nguy hiém trén mat cat c6 md men udn
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I6n nh&t dat dén tri s& tGing sudt cho phép thi ing suat tai nhiing diém nguy
hiém trén cac mat cat khac con nhd hon rdt nhiéu so véi ting suit cho
phép. Nhu vay ta chua st dung hét kha nang chiu luc cla vat liéu & cac
mat cat khac. Dé tiét kiem dugc vat liéu ta phai tim hinh dang hgp ly cla
dam sao cho Ung suét tai nhiing diém nguy hiém trén moi mat cat ngang
déu cung dat dén gia tri ing suat cho phép. DAm c6 hinh dang nhu vay goi
la dam chéng udn déu.

Ta xét vai thi du cu thé sau day.

Gia su, ta c6 dam chiju lyc nhu trén hinh vé (H.7.29), md men uén M,
va lyc cat Q, trén mat cat 1-1 nao dé cach géi tua A bén trai mot khoang
cach co tri so la:

Gia thiét mat cat ngang c6 hinh dang la mot hinh tron. Nhu vay tri s6

Uing suét phap 16n nhét trén mat cét dudgc tinh vai cdng thic:
M P.z

X

o =
"W, 0,1d°

Vi diéu kién (ing suét cuc dai trén moi mat cat cung dat t6i tri s Ging

suat cho phép [o], ta tim dugc luat bién thién clia dudng kinh d theo bién s6

Z nhu sau:

- J5 I e R

Nhu vay hinh dang cla thanh phai cé dang dudng nét dut nhu trén

hinh vé (H. 7.30).
Ta thay tai hai dau mut, mat cét cé dién tich bang khéng, diéu dé hoan
toan phu hgp vdéi diéu kién bién thién cia mdé men udn, vi tai d6 mdé men
udn bang khdéng. Song, nhu vay khdng thod man diéu kién bén cla lyc cat

2 N N . ) < 2 AN AN 7 N . ~ 9 P N
Qy. Qua vay, trén moi mat cat cua dam ta déu cé mot tri so lyc cat Q, =% va

lic cét do sinh ra Ung suét ti€p I6n nhét :g%. Vi thé dién tich cha mat

cat can phai du dé chiu cét. Do dé phai chon dudng kinh véi diéu kién:
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(b)

Vi diéu kién ché tao, rat khé gia cong dé thanh c6 thé cé hinh dang
dudng cong dugc biéu dién theo biéu thiic (a), nén trong thuc t& ngudi ta
thudng lam céc truc hinh bac, nghia 1a dudng kinh cla cac mat cét thay déi
ting doan mot, gan sat véi dudng chdng uén déu (H. 7.31).

Cac 10 xo ¢6 s do chiu luc nhu (H.7.31), thudng dugc ghép bdi cac la
thép nhu (H.7.32). Cac la thép dudgc ghép theo hinh dang clia dam chong
udn déu, hinh dang dé lam 16 xo cé trong lugng nhd va chuyén vi I6n. Loai
|6 xo nay thudng dung lam dip cla céac truc banh xe.

e —

H. 7.31 H. 7.32

Péi v6i dam co6 sé do chiu luc nhu (H.7.33), néu chiéu cao cla dam
khéng déi thi dam ch&ng uén déu c6 hinh dang nhu trén (H. 7.34). Mat céat
& dau tu do cé dién tich khac khdng vi dam con chiu lyc cat. Dién tich dé
dugc xac dinh tuy theo tri s6 cla luc cat.

H.7.33
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BAI TAP CHUGNG 7

7.1 X&c dinh chiéu dai nhip 16n nhat cho dam tua don c6 mat cat ngang
hinh chii nhat (140 mm x 240 mm) chiu tac dung cla tai phan bd déu
cudng dd q = 6,5 kN/m néu tng suét cho phép la 8,2 MPa (trong lugng
cla dam da ké trong q.

Tra loi: 3,68 m

7.2 M6t dam thép mat cat ngang hinh chii | tya don va c6 hai dau mut thia
nhu trén H.7.2. DAm chiu tac dung cla luc phan bd déu cudng dé q = 10
kN/m & mbi dau mut thua. Gia sl mat cat ngang chii I cé s6 hiéu 16 cé
moémen chdng uén (hay suét tiét dién) 1a 109 cm®. Xac dinh ling suat
phap cuc dai trong dam do udn, cmax do q.

g=10kN/m g =10 kN/m

g T

2m
\

H7.2

7.3 Mot dam bang gb ABC c6 mat cét ngang hinh vudng canh b, tya don
tai A va B chiu tai trong phan bd déu q = 1,5 kN/m trén phan mut thia
BC (H.7.3). Tinh canh cua hinh vudng b, gia sl chiéu dai nhip L = 2,5 m
va Ung suét cho phép [c] = 12 MPa. Hay ké dén trong lugng riéng cla
dam biét réng trong lugng riéng cla gb la y = 5,5 kN/m®.

q=1,5kN/m

RREERER
B c

L=25m | ‘ b ‘
| | |

H. 7.3
7.4 Mot mang nudc cd méat cét ngang nhu H.7.4.
Mang dat Ién hai cOt cach nhau 6 m. Vat liéu lam IZ
mang cé trong lugng riéng v = 18 kN/m°. Héi khi
chtia day nudc thi Gng suat phap va ung suat tiép T
cuc dai la bao nhiéu?

H. 7.4
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