Cong ty Héa Chét Xay Dwng Phuwong Nam
CHUONG 12 |

GIA CUGING DAM BANG THANH CANG UNG SUAT TRUGC

A. PHAN CAU TAO

A

Gia cudng ddm bing cdc thanh cing ung suit trudc vira giam tai cho dam, vita khong
phu thudce vao tinh trang dang mang tdi cia dam lic gia cudng.

C6 ba dang thanh cing ung sudt trude (hinh 50) :

— Thanh cang ngang (a). .

- Thanh cang vong (b). |

— Thanh cing két hop (c) bao gom hai dang trén.

Do tao Ung suat trudc trong cdc thanh cing nén phai thay déi so @6 cdu tao ban dau

~ctia két cdu cdn gia cudng :két cdu chiuuén thong thuong tré thanh két cdu chiu nénléch
tam, tai cdc goi tua cia né hinh thanh cdc mémen udn bé sung, cdc mémen goi tua nay lai

anh huéng dén cdc mémen nhip ban dAu.

Tao tng sudt trudc cho céc thanh cang la dé bt budc cac thanh céng nay phai lam
viéc két hop chat ché véi phén ti can gia cudng, nhu vay 1a lam tang dd cung cta phan tu
nay; do ciing tang sé nang cao kha nang chiu tai cua dam sau khi né duge gia cudng.

Tao Ung sudt trudc trong thanh cing la gay tdc dong nguge véi tac dong ban dau cia
ngoai lue, lam tang khé nang chiu tai cia dam. :

Céac thanh ciang thuong lam bing céc loai thép mém A-I hodc A—II duong kinh téi
36mm; trong trudng hop chiu ndi luc 16n ching duge lam bing thép hinh, nhu thép L hay
thép U (hinh 51). ’

Céc thanh cédng ngang hay thanh céng vong thuong 12 mét cap hai thanh, bd tri ¢ hai
canh bién cia phan ti can gia cudng.

Céc dang thanh cing trén khong lam giam khoéng glan phong, ching chi chiém chiéu
cao 5 — 10 cm, va ching duac ché tao sin ¢ bén ngoai, réi duge dem vao 14p rdp bén trong
nha.

Sau khi dat cac thanh cang vao vi tri thiét k& va han ching vao neo méi 1p cédc ban

" Luén cdc ban d6é vao khe hé giita mat ddy ddm va thanh cang ¢ diém gida khau do
~ " 'han gi, vi ¢ d6 cac thanh céng bi vong xudng. Sau d6 kéo dich bén ty vé phia

gap khue cua *7 = ’Sng, va dung bua gd cho ban ty xé dich. Cach lam nhu vay dam bao

kéo thing duge thann « oz v e “anh cang ty sat vao ban ty.

Trong hé bén thanh cang két hoy, al cdc brfm tv cdn c6 cdc thanh dém phu ndm
giita cap thanh cang ngang va cap thanh cang vong, 7 ~-- 2% cie ban ty thinh 50c).
Nguoi ta han lién cdc thanh dém nay vao cac thanh cang vong bén trén, dung lam mat
trugt cho cdc thanh cang ngang bén dudi. :

Kéo cang cac thanh bing céch bép xiét ngang cép thanh cho chung sat gan nhau; nhu

vay khéng can dén luc ldn, vi khi nay dng suat trong céc buldng xiét ngang nho thua ung
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
'~ sullt trong cdc thanh cang t6i 10 14n. Ngoai ra, phuong phdp xiét cing nay tao nén néi luc
~déng déu trong ca hai thanh céng. ' :

Phuong phap gia cudng nay c6 thé lam ting kha nang chiu lyc cia ddm 1én 2 — 2,5 14n.
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Hinh 50. - Gia cuong ddm phy béng thanh cdng ung sudt trudc.

a. Thanh cang ngang;

b. Thanh cdng véng; .

c. Thanh cdang két hop, loai bén thanh. et o

-

1. Thanh cdng véng; 2. Thanh cdang ngang; 3. Doan thép L ding lam neo cho cdc thanh
cdng ngang; 4. Thanh ding dé giit cde doan thép neo L; 5. Buléng xiét cang; 6. Ban ty;
7. Ddm phuy cdn gia cuong; 8. Cét thép dém: 9. Neo cia thanh cdng vong, lam bdng thép
U; 10. L6 duc trong san dé dat neo; 11. Buong han; 12. Bén dém; 13. Oc; 14. Thanh ngang
- lién két hai neo cia thanh cdang vong; 15. Ranh duc trong san, sau sé lép vaa.
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Hinh 51. - Cdc thanh cdng ing sudt trudc bang thép hinh.
" a. Thanh cang véng bdng thép L,
b. Thanh cdng ngang béang thép L;
¢. Thanh cdng ngang bdng mét thanh thép U;
d. Thanh cang ngang bdng hai thanh.thép U;
e. Cdu tao neo. - * /
1.Dam can dugc gia cudng; 2. Thanh cdng; 3. Neo; 4. Bdn ty; 5. Buléng
xiét cang; 6. Bdn gia ¢6 ché suy yéu do duc 16 buléng; 7. Lé duc qua
san, sé ldp lai bang béténg; 8. Puong han; 9. Oc, han lién vao thép U;
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Hinh 52. Gia cuong dém bang logi hai thanh cdang két hop, ung sudt trude.

a. Toan cdnh gia cuong ddm;
b. Cdc chi tiét cdu tgo.

1.Ddm cdn duge gia cuong; 2. Neo lam bang thép U; 3. Thanh ding dé gitt neo dudi;*4.
Thanh cang xién; 5. Cde doan thanh ngang ddu muit, han vao thanh cdng véng; 6. Bdn ty;
7. L duc qua san, sé ldp kin béténg sau; 8. Mgt bétong duc nhdm, sé trdm lai bang béténg
sau; 9. Duong han; 10. Buléng xiét cang; 11. Oc xiét cdng; 12. Cot thép trong ddm; 13. Neo
bdng thép L; 14. Bén lién két..

B. PHAN THIET KE

7 K&t csu gia cudng nay la mot hé siédu tinh, vi trong d6 phét sinh céc ndi luc méi;

mudn tinh todn cdc néi Iyc nay, ngoai cdc didu kién tinh hoc, con phdi xét cdc bién dang
cia hé. Vay phai coi cdc thanh cdng va dam béténg cot thép, cung nhau lam viéc két hgp
nhu mét.* \

o -lam viéc két hop nay duge thé hién bdi néi luc X trong cdc thanh cing Ung suat
trude khi dam bétdng cot thép mang tai trong bat ky.
Phén tit ddm phai chiu luc nén léch tam do cdc thanh cang truyén vao cic tiét dién
godi tua, va chiu thém cdc mémen diu mit mdi nay sinh; cdc mémen nay lam thay déi cac
mdmen nhip gay ra béi cac ngoai luc.
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Céc dam d&;@@ﬁ %&ﬁg%&@%&é@){n@ \¢aig B&M,o}%a[i\l@dmn@i Iuc néu trén, con

phai chiu nhiing lyc gidm tai tdc dung vao dim tai cdc diém cong cia thanh vong.
Tém lai, két c4du chiu uén béténg cot thép duge gia cudng bing cdc thanh cing, bién
thanh két cdu chiu nén léch tam, déng thdi s dé cdu tao ban d4u cia ching da thay déi.

Viéc tinh toan cdc hé siéu tinh nay duge don gidn héa bang cach 1ap s&n mot loat céc

céng thic tinh todn gian don.

Trudc tién cin chon dang thanh cing :
Nén dung thanh cang ngang khi mic ting (s6 phan trdm) cia mémen uén trong dam

sau gia cuong, 16n hon mic tang (s6 phén tram) tuong Ung cia luc cit.
' Nén chon thanh cing vong néu sau khi gia cudng s6 phin tram gia ting cta lyc cit
16n hon s6 phan trdm gia ting cia mémen udn.

IUC cdt hau nhu gan bing nhau.

Nén 4p dung thanh cang két hgp, khi s6 phan tram gia ting cia moémen udén va cua

I

« TRINH TY TiNH TOAN

c¢6 thé phuc héi toan bé hinh anh khung cét thép bing duc cc ranh ngang dudi ddy dam,
rong khodng 2 — 3 cm, sau t6i cot thép. Néu la ddm lién tuc thi cin truc cdc ranh nay &
phan gia nhip, ¢ trén va & dudi cac géi tua. So lugng cdc ranh tiy thuge mic d6 quan tric

cin

= cua dam.

trong gia ting tao ra, dugc coi 1a ngoai lyc. Tiét dién thanh céng tinh ra tit mémen nay
thudng 16n hon thuc t€, vi sau khi gia cuong, ddm lai lam viéc chiu nén léch tam. Tiét
dién so bd cia thanh ciang cé thé giam déi chat trong tinh toan cudi cing.

6. Tinh Ung suat trudc can phai tao ra trong céc thanh cing.

1. Tinh va vé céc biéu dé mémen udn va luc cdt ban ddu cia ddm truée gia cudng.
2. Lap cdc biéu dé6 mémen udn va-luQ cit cia dAm khi né chi chiu méi tai trong gia
- tang (tdi trong tdc dung sau khi gia cudng dam). .. ..
3. Xdc dinh so bd tiét dién thanh cang.
4. Tinh d6 cing cua dam phai gia cudng, khi n6 chiu toan bo cdc tai trong tinh toan
va chiu lyc tir thanh cing, ma ung suit da téi trang thai giéi han. :
5. Tinh ndi lyc trong thanh cang do phai chiu toan bé tai trong tinh toan.

7. Kiém tra xem dam c6 chiu dugc cac tai trong va cée noi luc gia tang sau khi gia cudng.
Budc tinh 1 va 2 khong mdy khé khan. Néu khong con céc ban vé thiét ké ket cau, ta

thiét. Mudn phat hién budc va dLIo’ng kinh c6t dai thi duc mét ranh doc tai mat bén

Buéc tinh 3 — Tinh so bd tiét dién thanh cing; khi nay mémen uén cia ddm do tai

Buéc tinh 4 — Tinh dé cing ctia dim bing cong thic :

B=My/LvéiM, =N,.e
p

M, - mémen mdéi

1/p — d6 cong cia dam

N¢ - phén luc nén dam bdi thanh cang, khi dng suat trong céc thanh cang dat toi tri

gidl han :

142

N.=m,.R;. F,

http://vietnam12h.com




Cong ty Héa Chat Xay Dwng Phwong Nam
Buéc tinh'5 — Tinh néi luc X trong thanh cang theo cdc cong thic bang 1 ch1 tinh véi
céc tai trong tdc dung sau gia cudng. :

Buéc_tinh 6 — Truéc tién tinh Ung suit o trong thanh céng, gay ra bdi cic ngi lue
tinh todn. '

Ung sudt ¢ nay sé nhé hon tri gidi han mgR,.
Véy dng sudt trudc o, trong thanh cang sé béng :
0= moRa - O
Dang dé thi (hinh 58) dé xdc dinh d¢ déc thanh cdng, sao cho dng sudt trudc trong
thanh dé dat tdi tri o,

Budc tinh 7 — Kiém tra dam bing céc céng thic va tra bang nhu khi tinh céc két cdu
betong ¢t thép chiu nén léch tam thong thuong. Lap cac biéu dé mémen va biéu dé luc cét -
cudl cung ctia dam sau khi gia cudng. Kiém tra cudng do theo mgt cdt phdp, va mat cdt -
xién.

TINH THANH CANG NGANG

Y

Tinh néi luc X trong thanh cang ngang xuat phat tu’ méi quan hé gidta cac bién dang :
tuyén-tinh cia dinr va cia thanh - N B

By =0q— M- Ax - | (1)
- Bién dang do t&i trong q bat ky : ' \
8y = c(sinu «+ sinf) = cla + PB)
- Bién dang do cdc mémen ddu muit M, :
8 = clong + Bu)
-t )
2B 2B

; B — d6 cing cua dam.
- Bién dang do luc trong thanh cang, theo quy luat Hook :

X1 Xl
Oy = va Ax =
F,-E, FEy
q
N WWWMWW‘_
X B.F 9 1 X
¢ < — >
LX F.E, =~ x ,
L A ] g
r:Mu =Xc 1-u M =
* -— 3G £ -
X X
Ja X X N
{+ &, B

Hinh 53. So dé tinh todn va so dé bién dang.

Y 1. Ddm cdn gia cuong; 2. Thanh cdng
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Bidu thl,,c%c}@gytg,m&b&gat Xay Dung Phwong Nam

Xlc? Xl
=c(a+p)- -
F,E, B F-E,
Ruit ra :
X = (a+PB)B _(@+B)B
B B 1. A
I -- +CH+ -
cF,E, cFE,
trong dé :
-8B +c+ B
cFE, cFE,

e Khi st dung céng thuic tinh todn, néu so dd chat tai phdc tap thi tinh cong dén céc
so dd chat tai don gian néu trong bang 1.

e Khi gia cudng dam lién tuc, thi dp dung cong thI.IC tinh ddm mét nhip cé cdc mémen
udn ¢ goi tua Moy, '

BANG 1
B B
=- +C+
CF“E.d. CFEb
So db tai .trong Céng thdc tinh luc X trong
thanh cang
q
X X
2
£ X > \\ ° 94 X = —L
T ’ 12A
1
95 X = qa2(31 - 2a)
I—> a — : 12Al
q 0.0086q1% . 1
X / <\LX 96 Xszh1a=g
X © 2
< > 97 X = Mkhl a= 1
. T 4
< 1
98 L
3
99
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at Xay Dwng Phwong Nam
T J
100 X = Pab ~
21A
101 X = O’O:PI khi a ;é
0.094P1 . . . 1
X== khia=—
102 A 1a 1
0,111P1, .. 1
. X= khia=—
| 103 A 1 3
104 X - 0.125Pi khi a =lE
. M
X = 2-on
105 2A
Vidu 1:
Cho mét dam véi céc sé liéu nhu sau :
P 200 sl

2018+2¢16 ; .
F, = 9,10cm2 F, = 3,35cm?2
' Hinh 54

F = 0,316 m?, J = 0,01066 m"
Béténg M200 — R, = 100 kG/em?2
Thép A-II - R, = 2700 kG/em®, m, = 0,85.
Céc tai trong tinh todn :
Tinh tai g = 0,85 T/m
... Hoat tai p = 1,60 T/m
—_—“-—““—'—Gra—tal q = 1,40 T/m
Mémen uén do gia tai q, sau khi gia cudng : M;=630T.
. GIAI
* Tinh va vé cac biéu d6 mémen uén va luc cdt cua dam can ducc gia cudong dé chiu
gla ta1 (Hmh 55)

145

_ http://vietham12h.com




e

“ - Cong ty Héa Chét Xay Dung Phwong Nam

a)

T/m

a= 14 T

A NN NN AT RAH R RVH TRV IR+
Y T T T Y T T Y W W Y NN

p=1,6—-9\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 3,85 T/m
P N N N N N N N N N N N N N S N O N O N Y
g = 0,85 — T T T T T T T

\ 2

600

\ L]
§ SN N
\ N
\

A

M = 13.72 T.m

Hinh 55.

a. So dé tdi trong tinh todn.

b. Biéu dé mémen uén trude gia cuong va sau gia cuong (duong cham chdm).
- c. Bifu dé litc cdt.

* So b tinh tiét dién thanh cang ngang F,, theo M, (khi dam chi chiu méi gia, tai (j),
bang cé4ch tra bang :

M
Ag= —ilo .o 830000 0064
b, -h? -R\l. 200-702 -100
4o = 0,007 .
M .
‘ Mg 630000 35cm?.

7,Rah, 0.997-2700-70

Lay 2014  A-II F, = 3,08 cm”® < 3,35 cm®
¢ Tinh d6 cing B cia dam, theo cong thic : -
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
"B= Mm _ Zlho .
- l/p B \'Pa ( ‘Zl)"" \Pb

—2 14— —
E,F, e ) (y+&Dbh,Epv

Luc nén do thanh cing ngang F, tac dung vao ddm :
Nc = meR.F, = 0,85 . 2700 . 3,08 = 7070 kG
Moémen uén 16n nhat, trude khi gia cuong ddm : .
M=Mg+M,=382+720=11,02T . m
Vay : |
' M 11,02

e, =—=——=155m =155cm
N, 17.07

e=e +ho—y=155+56-19 =192 cm
M,;, - mémen méi, tinh déi v6i tAm thanh cing 1a :
Mp = Nee = 7070 . 192 = 1.360.000 kG.cm

= Ném Té - 1360000 _ 65
~ bs'h™-Ry"  200.56% 180 -
. 1. 1 :
ST T1+5L T+5.0012 - 2049
1.8+7 - 8+ ST
10pn 10-0.00081 -8
F, : -
trong d6: p=—=2—= 9‘10. =0.00081
bs-h, 200-56
noEa _ 2120° ' .
Ep 265-10° ' |

Pé tinh d9 cimg B ciia dam san, cdn can tinh cdc mot s6 thong s6 sau :
" Zi=he~ 05 +3) he = ho[l —O,5(y’+E_.)]

=ho(1—£\=56(i—M):54.5cm
T2) T

Tiét dién dam chit T, ta c6 : ‘
Wr =yWo = y—J_— -1.75.1:066:000 - ch0em?
“h-y 60-19

Voi RFC =16kG/cm? thi : | | ‘
Mr = Wr REC+ N(y - 0,5 h,) =

= 45.600 . 16 + 7070(19 — 0,5 ..0,049 . 56) =

= 854.500 kG.cm ’

M - mémen uén trude gia cudng

M, - mémen uén sau gia cudng.
M. =M + Ny - 0,56 zh,) =
= 1102000 + 7070(19 - 0,5 . 0,049 . 56) = 1.226.500 kG.cm
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Cobng ty Hoa Chaﬁ%(ayggwag Phuo’ng Nam .
™ =M, " 1226000 - 00

1-m
6-45m

W0=1,3_Sm_

Vé6i S = 0,80, khi tai 1au dai.
= 1,0, khi tai ngin han, c8t thép tron.
= 1,1, khi tai ngén han, ¢d thép gan
1-0.695

=1,3-0,80.0695 - ——————=10,639
Yo =% T 6-4,5-0695
Yo = 0,9, v = 0,15 (vi ding bétoéng néng)
B 54.5-56
) 063_9__(1__5_4 5)+ R . A
21.108.9.10 192 (0+0049) 200-56- 2,65 105:015

= 465 . 10% kG. cm®

¢ Tinh néi luc X trong thanh cang gia cu’dng
Ap dung cong thdc 94, bang 1 :

TCF.E,  CFE,

B - d9 cling cia dam. -
¢ — khoang cdach tir thanh ciang dén trong tam tiét dién.
465-10°  465-10°
= 6 +51+ =
51-3.08-2.1-10 51-3160-2.65-10°
=141 + 51 + 1,09 =193,1cm =193 m
Noi luc X trong thanh céng tinh bang céng thic :

q — tat ca cac loai tai trong phéan b6 déu, tri tinh tai g.
(1.60 +1,40) - 62
12-1.93

Khi tinh X khong xét tinh tai g vi khi dat thanh cang thi tinh tai da tdc dung vao két
4u, nén né khong anh hudng dén néi luc trong thanh cang dét sau.

X= =4,66T

e Tinh ung suat trude trong thanh cang (o, ) :
X 4660

—= =1510 kG /cm?
"F, 308

= myR, —o= 0,85 . 2700 - 1510 = 790 kG/cm?

_B B Lo m e m mem s e — . - —— ——— ﬁ;.__.,“

Tinh do déc (i) khi bép xiét cap thanh cang dé tao Ung suét Go = 790 kG/cm béng .

ich tra dé thi (hinh 58) :
1 =0,0275
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Céng ty Hoa Chéat Xay Dung Phuong Nam
a—1§=00275 %—SZCm

Khoéng cach thong thiy gida hai thanh cang khi bép xiét ching gin nhau :
| " 30-2.82=136cm=~14cm
* Kiém tra cudng do chiu uén cong cia didm sau khi cing hai thanh gia cudng.
Hai thanh cing ngang dit léch tam d6i véi dam bétdng c6t thép, nén tai cac goi tu:
~chia ddm phdt sinh mémen uén M, & hai ddu mut.
M, = N¢.¢c=7070 . 51 = 360.000 kG.cm
Mbmen uén tinh todn ¢ giita nhip ddm la
| M=Mg+M,+My—M,=
=382+720+6°" 560=1372Tm
Moémen udn sau khi gia cudng nay ugethd® .t -1g duong cham ¢t .+ ig* _h 55
e Kiém tra cuong do chiu r- - cia dim. '
Dam con chiu rlé’  av phar . nfé
g

_ 66.000 1

R+350 re—°~+016

+200p+1|=

66.000 1
" 200+350| o [ *200°0.0054+1|=284

)

=i =3y,

1

7070 3
" 12:284.100-3160

= 1,01

e’o=ne0= 1,01 .194 = 196 cm
e=¢e5+hy~y=196+56- 19 = 233 em
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Conlg tybHoqu z(@gxpu’lgg I;’huo;ng Nam

1100 . 200 . x (233 - 56 + 0,5x) — 2700 . 9,10 . 233 =

x* +354x - 572 =0

x = 1,61 cm

Kha ning chiu nén cia dam :

Ny - R, -bs-x(ho -05%) _ 100-200-1,61(56-0,5-1,61)
e 233

= 7630 kG > 7070 kG.

Vay, sau khi gia cudng, tiét dién dam chiu duge tai trong gia tang.

. Kiém tra tiét dién géi tua cia dam.

Tai g6i tua & vung chiu kéo (phia tren dam) chi c6 c6t thép cdu tao :
2¢10 — Fa = 1,57 cm?
2018 - F’y = 5,1 cm?.

b = 30cm; h = 60cm; h, = 56cm; a = a’ = 4cm.
M, =3,60 Tm; N, =707 T.

ep=—=—-=0,51m=51¢
°TN,  7.07 m

e=e+0,5b-a=51+05.60-4=77cm
e=e-hy;+a =77-56+4=25cm ,
Ri.b.x(e=hy+05%x)-Ry.F,.e+Ry.F,.e = 0
vi X < 22’ nén khéng xét c6t thép nén. Vay :
S 100 . 30 . x (71 - 56 + 0,5%) — 2700 . 1,57 . 77 = 0
x>+ 42x-217=0
x = 4,65 cm.
Khid ning chiu nén cta ddm & goi tua :
N= R, -b-x(h, —05x) 100-30-4.65(56 - 0.5-4,65)
- e ‘ 77
‘Sau khi gia cudng, tiét dién dam tai géi tua chiu duge luc tru'jrén van ps.

= 9750 kG > 7070 kG

e Kiém tra kha nang chiu cdt cia dam.
Xust | L.i td 86 lugng o thiéu oot dai, da. 4chnhaut . ..uc toi da :

u=lh=~»:20cm
3 3

M, 360 e

va duting kinh c6t dai ciing 14y nhé nhat 14 ¢ = 6 mm, loai thép A-I v6i Rq = 1700 kG/cm?.,

. _R4q-Fy _1700-056

- = 4,75 kG/
=" 20 e

Qap =0.6-Rybh%qq —qqu = 0.6.100-30-562 47,5 —47.5.20 =

Qdb = 16450 - 950 = 15450 kG > 11550 kG
Vay dam c6 di kha nang chiu lyc cdt khi lugng cét dai toi thidu.
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

a) NG

rd /Yr—. -~ Y

0% pug

7Y, :
750
/”/////j;1 :

lj ! E 100%19

020

110

Hinh 56. Gia cuong mét dém san bing cdc thanh cdng ngang u.s.t.,

- g6m hai thép géc 100 x 10.

. 1 .
c) . =77 ’
A‘L cr |7 X (LB
1o #; 6 £ |7
) P
& 73> oy
. 9
- d) 1
°‘.
A Z \J—yB
] S a
6:7nl 1
Vv
"6, a ,
= Nasd b | b
ra
t'9_7’ b=1/nl
Hinh 57.

a. Diing mét buléng xiét & chinh giita nhip.

b. Dung hai buléng xiét déi xiing.

c. Ding mét buldng xiét & giita nhip véi hai doan vdng;
d. Diing hai buldng xiét déi xing véi moét doan vdng.

* Xdc dinh ding suat trudc trong cdc thanh cang do bép xiét ngang.

Ta viét duogc: %z tgeo=1 haya=1ib

_ http://vietham12h.com
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Trong td20R% HibA92Chat Xay Dung Phuong Nam
b+8=va?+b2 =bVi2 +1

5 = b[\/ﬂ—l)

bién dang tuong doi :

Rat ra :

e=2 iz 1.1
b

Theo dinh luat Hook :
6, =tE, =( i2+1-—1)Ea ] (1)

— Khi b = 1/2 va ¢6 hai doan b trong thanh cing hoac khi b = 1/4 va c6 bén doan b,
nhu trong hinh (a) va (d), thi dung duge céng thie (1).

— Khi b = Vn hay nb = 1 va c¢6 hai doan b trong thang cang, nhu’ trong hinh (b) va (c¢),
thi bién dang tuong déi :

Véy khi nay cong thic (1) c6 dang :

go(,:( i2+1—1)Ea @

Do thi sau ding dé xdc dinh ing suit o, trong cdc thanh cing, theo géc déc i, dua
trén coéng thic (1).

A :
N 00 K N1 J000 «000 000

a.aaz\ ’ f ; ;

|
0,010 — i
|
|

002 \ : :
\ P
0.3 ST
|
i \
) NG

0400 — — — :
’ ‘ N :
o,o% _ } Ll ’

| | LN

0.0

0,070} |

TINH THANH CANG VGNG

Tim néi luc X trong thanh cang vong khéng don gian nhu trong thanh ciang ngang, va
nguoi ta su dung bang tinh dé tim ra ni luc X khi dam chiu nhiéu dang tai trong khac nhau.
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Hinh 59.

e Céc ngoai luc do thanh cang téc dung vao dam. :
Céc thanh phan cia lye X truyén vao phén xién cia thanh gém :
Tx = £Dx = f, X’sina (f, = 0,45)
Ny = X'cosa
X= 'I‘x + Ny = X(fosma + cosa)

X

Lyc trong thanh xién: X'=—-"
f,sina +cosa

~"Luic nén ¢ diém neo tai goi tua : N =X—_—
' f,sina+cosa

Khi cho trudc géc o, ta c6 thé tinh duge cdc luc trén theo X véi: 15° < o < 35°.
‘Neu tinh trung binh, thi ta c6 thé 14y : .
X' =0919 X
Ny =0,826 X

Neo ctia thanh cang vong dat tai dinh mdt trén cia ddm cdn g1a cudng, lam phat sinh

\

mémen uén phu do X (M,).

Thi nghi¢ém nhiéu lan cho biét vi tri truc trung hoa ¢ cdch canh tren cia ddm mot
khoang dé 0,4h. Vay mémen udn ¢ ddu muit ddm trung binh la ‘

My = 9,826X . 0,4h = 0,33hX. .

Chii y : Néu dam lién tuc hay ddm bi ngam thi phai xét thém mémen géi Mgg;.

[ 7]
M 033hXG ' ' 0’4hL
x =Y e e N e = —~ = = == =~ L
X' = 0,919X ' 7?’ h

Ny = 0,86X . TDX = X'sina
————e ey
S T, = 0,174X X
Hinh 60
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Truong hqggggcmE nlg_lga %ﬂ%té%galyé[c)zycj anrl:l’lpy(”)?lg,gtlkl?(gt] c4u dugc gia cudng trg
thanh mét két ciu chiu nén léch tam. .
Trong cdng thic tinh todn 4o cing B cua két cdu nay can biét dé cong cua phan ti
chiu nén léch tdm, né béng : »
l: Mm[ Y, " Yy }ﬂ& Ya
p Zih, |EF, (' +&bhEyv| h, E,F,

trong dé :
My, — moémen thay thé, tinh d8i véi trong tam cta cét thép chiu kéo.

N¢ - luc doc, nén phan ti.

»

1 K .
I : -
1H I
o 4 Vv —— T
M
_____________ Z, h
.r:c" -‘:“ %c .TT ! o b
E |
v ) =) » L
—7 7 N, at _
. a N & a o e
e Fa . :
Ne Fp=(y'+ &)h,b
T A [ b, |
I . kho_z1 I
o L] ® : ‘ /// ////J »'r 4
o > ¥ M ' >
¥ ¢ ) f)
DI SN U AP, N Py
. N¢ : = TT Ry -
1 «—bh—>» L
X J :/‘ T’ b AT 4 h
N ¢ \/ a
¢ F
a
thh 61. R

- Thed hinh 61 thi dam bétdéng c6t thép chiu tdc dung cliia mémen uén M va luc nén
ding tam N, diéu nay tuong duong véi tac dung cia luc nén léch tam N, vdi d6 léch tam

e, nghia la:

M =N, . e,. .
con d6i v6i trong tam cia cdt thép chiu kéo thi tuong duong véi mot mémen thay thé :
My = Ne . e |
néu tiét dién cé hinh chit nhat, thi :
* e=eo+0,5h¥a=e0+ho—0,5h )
con néu:-tiét-dién c6é hinh chir T, thi : °
e=e,+h
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Cong ty Héa Chat Xay Dung Phuwong Nam

re—1-28 . BANG BANG 2
¥ M . "B
F < %~Bo K= B K 13 : Kl =
1 X E,Foh’ cos® a EpFh
1 1
a==-1 A=
1.1KK, +0,47h +1,65K, + 0,81K
X 1-
EXEP @q 0,5(1-x) ,5%40.,5:
X = APly X = Aql’o X = Aql%o
X y X o X [O))
1 1 1
0,05 0,01430 0,05 0.00036 0,10 0,01124
0,10 0,02980 0,10 ~__0,00146 0,20 0.02218
0,15 0,04570 0,15 0,00335 0,30 0.03252
0.20 - 0.06150 0,20 0,00603 0,33 0.03578
0,25 0,07640 0,25 0,00898 0,40 0,04198 .y
0,30 0.08950 __ | 030 |  0,01313- — | 0,50 - 0,05028 ~ | T
0,33 0.09640 033 | 0.01623 0.60 0,05618
0,35 0,09970 0.35 0.01786 0,70 0.06154
0,40 0,10720 0.40 . 0.02303 0.80 0,06532
0,45 0,11160 0,45 0.02850 0.90 0,06752
0,50 0.11320 0.50 0,03412 1,00 0.06824
. . ” .
1-2a a— . BANG 3
’ ' .
F ,_9 a ~BU K B K 13 X K - B
—— EFh ° co’a ! EpFh
Aol ~ 1
0.62KK, + 0,45k +1.24K, +0,91K
! % !P @xﬁq 0,5(1-x) S0
} %
X = APly X = Aql%o X = Aql?e
x | y x ® X Lo
1 1 . ‘ 1
0,05 0,01360 0,05 0,00034 0,10 0,00960
0,10 0,02810 0,10 0,00138 0,20 0,01896
0.15 0,04260 0,15 0,00315 0,30 0,02788
0,20 0,05620 0,20 0,00562 0.40 0,03612
0.25 0.06840 0,25 0.00873 0.50 0,04346
0.30 0,07840 0,30 0,01240 0,60 0,04968
0,35 0.08640 0.35 0,01652 0.70 0,05462
: 0,40 0,09190 0.40 0,02008 0.80 0,05816
0.45 0,09550 {045 10.02566 0,90 0,06024
[ 0,50 0,09640 [ 0,50 003046 | 1,00 0,06092
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¥ 5 o
of F = )_‘/'\B K B ‘K 1 K B .
J x = N o = ; 1 o ——
! EaFoh cosa3 Eth
1 1
a==1 A=
5 0,4KK, +0,4h +0,99K; +0,87K
X: -
ﬁpq xila 0.5L%), o5
_ % 1 @q
X = APly X = Aql?e X = Aql%o
X y X (0] X o
1 1 1
0.05 0,01240 0.05 0,00031 0.10 . 0,00812
0,10 0,02520 0,10 0,00125 0,20 0,01606
0,15 0,03780 0,15 0,00283 0,30 0,02364
0.20 0,04940 0.20 0,00501 0,40 0,03068 e
0,25 0,05920 0.25 0.00772 0.50 0,03700
0,30 0.06700 0,30 0,01088 0,60 0,04242
170,35 | 0.07350° 0.35 " 0,01440° 0,70 |~ 0,04678 |
0.40 0,07800 0.40 0,01819 0,80 0.04994
0.45 0,08070 0,45 0,02216 0.90 0,05182
0.50 1.08160 0.50 0,02622 1,00 0.05244
a 1-2a N BANG 5
. : M K- B ¢ 1 B
. : o o = N = . =
] Fg |$7p S TEFL ° co3a’ 1T EyFh
X 1 X -
1 1
a==] A=
6 0,28KK, +0,36h + 0.83K; +0.81K
-+ P 2o ol 0,5(x) 5x40,5
X = APly X= Aqlzm X = Aql®o
x y x o x ®
| 1 1-
0,05 0,01120 0,05 0,00028 0,10 0,00698
0,10 0.02250 0,10 0,00112 0,20 0,01380
0.15 - 0,03350 0,15 0,00252 0,30 0,02034
0,167 0.03680 0,167 0,00312 0.40 0,02644
0,20 0,04310 0.20 0,00444 0,50 0,03202
0.25 0.05320 0,25 0,00685 0,60 0,03684
0,30 0,05830 0,30 0,00964 0,667 0,03948
0.35 0.06370 0,35 0.01269 0,70 0.04068
0,40 0.06720 0.40 0,01596 0.80 0,04348
0,45 0,06920 0,45 0,01937 0.90 0,04516 .
0,50 0.07030 0,50 0,02286 1,00 0,04572
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Céng ty Hoa Chét Xay Dwng Phugng Nam

Mon
( a———»ﬂ—l—za-»q—-a—;wM BANG6
y o '
M, <t |F & iB X = AyM
Nt ——— -
A x L X £ on
Heé s6 chung B 1 B
i . K= 1K, Ky =
E.Foh " ° 0s3q ! EgFh
a= ll A= 1 ,
11KK, +0.47h +165K, +0.81K
y = 0,266 ,
as= ll - !
0.62KK, +0.45h + 1.24K +0.91K
y = 0,262
a= ll 1
04KK +04h+099K1+087K
y = O ,240
_ ,,,,,,,,,;,, R R _,,,,,,,,,a,ill.., S - (= —— 1 — - - _
6 0.28KK, +0.36h + 0.83K | + 0.81K
y = 0,216 |
Vidu2:

Cho mét dam véi céc s6 liéu nhu sau :

200

>y =19~

Hinh 62 s 30— &

QD18 + 2016 - (Fy = 9,1em2) -
216 (Fp = 4.02em?2 )

F = 0,316 m? J = 0,01066 m*. -
Bétong mic 200, Ry = 100 kG/em?.
Thép A-II, R, = 2700 kG/cm?.
Cdc tai trong tinh todn :
Tinh tdi g = 0,85 T/m.
Hoat tdi p = 1,60 T/m.
Gia tai q = 1,40 T/m.
Mg = 6,30 T.m.
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

a) : :
a=14 7/ T A
R
i} 3.09T
s peq=3Tm M, =186 Tm
o / N, =868T —n~ |
A I -2 S LI sy

M= 1RG

N Y

Sy M,

| oy
: ' llln""““ 3.5225

10.75

1457 T.m

5.78T

Qe

Hinh 6'3.y

a. So do tdi trong tinh toan.

b. Biéu do mémen uén trudc gia cuong.

¢. So dé thih todn toan b6 hé.
d. Biéu d6 mémen uén sau gia cuong.
e..Biéu do lic cdt sau gia cuong.

¢ So bg tinh tiét dién thanh cang vong Fo theo M, béng cédch tra bang : -

Ao=

158

Mg, 630000

. = — =0.0074
bs-hy-R, 200.65%-100
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| Céng ty Hoa Chéat Xay Dwng Phuwong Nam
Yo = 0,%6}/' S
My  630.000

F, = = =3,73cm2
°  yoRah, - 0,961-2700-65

Lay 2416, thép A-IL, F, = 4,02 cm? > 3,73 cm?,
* Tinh d6 cing B cia dam.
Truée tién tinh : ‘
Nc.=m, R, F, = 0,80 . 2700 . 4,02 = 8680 kG
Moémen uén 16n nhét, trude khi gia cuong dim:
M=Mg+My=2382+720=11,0] T.m
Viy : |

M 102 o7 m =127 em

N, 868
e=e+h-y=127+ 56_—'19= 164 cm
M, = Ne . e = 8680 . 164 = 1420000 kG.cm

€y =

o L= o PSR 00126
bs-hg-Ry™  200-56% 180 |
1 1 C :
<o = =0.037
- B . £5. .
18+ 1+5L 184 1+5-0.0126
10u - n 10-0.00081 -8
~ trong dé :
F, 9.
TR L . YT
be-h, 200-56
n= EH/Eb = :&728
2.65-10°
Dé tinh d6 cing B, can tinh trude cdc thong s6 :
< .-
Z, :ho(l-i f:56[1~9‘%z]:55cm
.2 2 )
w, = J_ 1066000 26.100cm”
h-y 60-19 ,

Wy = TW, = 1,75 . 26100 = 45.600 cm”.
My = Wy R[4 N(y-0,5:h,) =
= 45600 . 16 + 8680 (19 - 0,5 . 0,037 . 56) = 886000 kG.cm

M+ Ne(v-0,5:hy) =

= 1102000 + 8680 (19 - 0,5 . 0,037 . 56) = 1258000 kG.cm
.- & :.l_886.000
M. 1.258.000

i | Vi S =08

y M,

=0.705

159
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Cong.Hp Ghit XEsdung Pouggoiam 10105 _gqy;

6- 45 0705

Yp=—-9vav=0,15

B= Z1-hg =
,_i!fa_(l ZlJ+ I S
E,F, 2 &' +§)bh oEpVv
55-56
_ 0631 _[1_.@?) .0
21.106.91\" 164/ (0+0.037)-200-56-2.65-10% 015

=400 . 10® kG . cm?.

e Tinh néi lvc X trong thanh cing.
a 150 1

1 600 4 .

tga= 2-55 _ 9433
a 150

J_ 'a RSN 1-2a . a

h . - Hinl 64

b
Ed

Céc hé s6 chung : _
; 108
k- B _ 400610 _ 732

- E;F,h 21.10.4.65

11
cosda 0971

8

B . 40(5) 10 -=0.735
E,-F-h 265.10°-3160-65 -
"~ 0,62KK, +0.45h +1.24K, + 091K

= — 1 = 0,00643.
0.02-72.3-1.3+0.45-65+1.24-0.735+ 0.91-73.2 »

K, =

K]-_—

v

Theo bang 6, véi 11‘ =1, = 0,06092, thi:

Noi luc trong thanh cang :
16+1. 4 9 '
X= Aql ®w =0 00643( — W . 6007 . 0,06092 = 4240 kG
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Céng ty Hoa Chéat Xay Dung Phuo’ng Nam
o Tmh Ung sudt trude o, trong thanh cang : :
X 4290 _ 1050 kGlem?,

F, 4,02 - ,
Oo =m,. Ry~ o =0,80.2700 - 1050 = 1110 kG/em?,
Tra do thi' d€ xdc dinh d6 déc (i) khi xiét cdp thanh cing d€ tao tng sudt trusc
6, =110kG/cm? , trong vi du nay n = 4. Ap dung cong thiec :

N 2o, =(\/i +1 -1)Ea

2

26, =20, = 2200 kG/em?.
2

1= 0,046
Khodng cédch bép sat hai thanh cing gn nhau.

2l -29% 0,046 = 13,8 ~ 14cm

. Klem tra cuong d§ chiu uén ciia dim sau khi giacudng: .

o] trang thai gidi han, ta ¢6 (hinh 63) :
N = 0,826 N, = 0,826 . 8680 = 7150 kG

D= Ntgu = 7150 . 0,433 = 3,09 T

M, = 0,33 N;h = 033 8680 0,65 = 1,86 T.m.
Hinh (c) ¢ trén trinh bay sg do cac ngoai luc tinh todn tdc dung len dam
Hinh (d) thé hién biéu db momen udn. '
Hinh (e) thé hién biéu dé luc cét:_ ;

F, 910 -
=—a - 210 6 0054
“bh, 306
e =f\11\£=1€% = 1,68 m = 165 om

e=¢e;+hy~y=168+56-19 = 205 cm

=£60300 - 1 o00u+1]-
+3501 %o, 016

h
66000 1 :
. = 2 . ‘O 4+11= 90
205+ 350 168 +200-0,0054 + 2 o
0'16 o e : SRR
o
\/E 001066 _ o 1ei i~ 184 om
F 0.0316
—0:— =32,6 <35
r 184

161
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam
Vay khong cin xét 4nh hudéng tdc dung lau dai cia tai trong :

| 1 1 B
" N (1,)2 8680 ====102
' 1- o - .32,
12cRuF( r) 12-290-100-3160

e=Tne+ho—y=102.168 + 56 - 19 = 209 cm
Tinh c6ng thiec : ’
| Rubsx (e — hg + 0,5%x) ~ Ry Fae = 0
100 . 200x (209 — 56 + 0,5%) — 2700 . 9,10 . 209 = 0
x2 +306x — 514 = 0
x = 1,67 cm
Tinh kha ning chiu luc cia d4m :
R, -bg -x(h, - 0.5x) ‘
e
- 100.200-1,67(56-0,5-1,67)
209

Ngh =

= 8800 kG > 8680 kG

¢ Kiém tra kha ning chiu cdt cia dam.
Xudt phat tir s6 lugng t6i thiéu cot dai Fg = 0,56 cm? va bude t6i da 1a 1/3 h = 20 cm.

_ Ry -F4 _ 1700.0.56 — 475kG /em
u 20 ,

Qab =\/EG'Ru .b-hZgq -qqu

= @-100-30-562-47.5 - 47,5 .20
= 15450 kG > 8460 kG

q4

Hinh 65. Gia cuong ddm san nha mdy
sén phdm cao su bdng cdc thanh cdng
véng u.s.t 2¢27.
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Cong ty Héa Chét Xay Dung Phuong Nam

Hinh 6'6 Gia cuong ddm mdi bang cde thanh cang vong u.s. t 24)30 A-1.

a. Toan canh mdi duoc gia cuong.

. b. Chi tiét thanh cang

c. Chi tiét méi néi thanh cang, va dung cu bép xiét cdng.

d. Nhin thanh cdang tir phia ‘dwaz, vdi nhitng doan vdng, vi suon czfng ciia ddm qud mdng.

TINH THANH CANG KET HQP

- Thanh cang dang két hop 1a hé siéu tinh bac hai. Tinh todn chinh xdc c¢6 nhiéu khé
khin; dé€ don gidn héa tinh todn ngudi ta dua ra nhitng céng thdc tinh todn gan ding, .
nhung vadn dam bdo cho tng dung thuc té. Do sai léch trung binh 1a 4% so véi tmh todn
chinh x4dc.

Truéc tién tién hanh phan luc cho cdc.nhanh thanh tai diém ma thanh cing ngang
phan ra thanh hai nhanh.

Coi nhu da biét noi lyc X trong thanh cing ngang.
Tir d6 tinh ra céc ung luc tai cdc phan nhanh -
) My =-0,246 X . h

SER Ny = 0,925 X
D =0.340X .t ‘
X’ = 0,380 X X
X" = 0,585 X.

163
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Cong ty Héa Chét Xay Dung Phuong Nam

Mx = —-0,264?1 o . v 0,4h
< : ' NN
N, = -0.925X
D = 0,340Xtga
. X

3

Hinh 68. Gia cuong dém bdng cdc thanh cang két hop, ung sudt truge, gom 2¢30.

164
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Cong ty Héa Chéat Xay Dwng Phuwong Nam

BANG 7
MO
I\II()
( +~——a 1-2a a—s )
|~ [F <
B ¥
»  x  ( x ;
} ! —
P Khi ¢6 2 nhanh -F,
¢ { Khi ¢6 4 nhanh -0.5F,
. B 1 B
Hé sé6 chung: K = —: K, = —: K; =
' e EaFoh ° cos‘ja ! Eth
Hai thanh cang " A- 1
0.45KK, +3.31K + 5.03K; +2,06h
a - ll Bén thanh cang Az | 1
‘ 0.91KK, +4.66K +5,03K; +2.06h
T b——V—-l P r—‘ X — q i —105x t 05x pe—e-
| : TN e
v 1 IHIH’HIHII il i
AN 5 2
X = APly . X = Aqlz(g) ‘ ' X = Aqlz(L)
' i y E 1 Q) ' E [0}
1 1 1
0,05 0,06740 0,05 0,00168 0,10 0,03910
0,10 0,13060 0,10 - 0,00663 0,20 0.07734
0,15 0,18870 0,15 0,01461 0,30 0,11384
0,20 0,24100 0,20 0,02535 0,33 0,12550
0,25 0,28690 0,25 10,03855 0,40 0,14780
0,30 0,32500 0,30 0,05385 o 0,50 0,17840
0,33 ‘ 0,34320 0,33 0,06500 - 0,60 0,20480
0,35 0,35420 . 0,35 0,07082 : 0-,'70 0,22628
» 0,40, 0,37570 0,40 0,08908 0,80 0,24224
’ 0,45 0,38920 0,45 - 0,10820 ‘ 0,90 ————— “ e
: 0,50 0,39270 0,50 0,12775 1,00 0,255504
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X

! ~

)
{ Khi ¢6 2 nhanh -F

Khi c6 4 nhanh -0,5F

- gtyHoa Chat Xay Dung Phuong Naig '8

a—» M,
: )

e—a——sj—1 -2 a—
(<=
i t

. B 1 B
Hé s6 chung: K = K, = Ky =
ESOCHNE BTEFL ° cosPu E,Fh
Hai thanh cing _ 1
0.26KK, +297K +3.77K, +1.6%h

a= _1_l Bén thanh cing _ i .

4 0.52KK, +3.73K +3.77K; +1.6%h

— X — A&
R T — _— q ~ ¢+ (.5x—4-0.5x '—;
'1 I TR
A AN A v
X = APly X = Agl?e X = Agqlw
x y X ® x ®
1 ] ]

0,05 0,05360- 0,05 0,00134 0,10 0,03044
0,10 0,10380 0,10 0,00527 0,20 0,06028
0,15 0,14960 0,15 0,01161 0,30 0,08880
0,20 0,19050 0,20 0,02011 0,40 0,11540
0,25 0,22600 0,25 0,03052 0,50 0,13946
0,30 0,25520 0,30 0,04255 0,60 0,16028
0,35 0,27700 0,35 0,05585 0,70 0,17728
040 0,29360 0,40 0,07011 0,80 0,18996
0,45 0,30300 0,45 0,08503 0,90 0,19782 ==
0,50 0,30590 0,50 0,10025 1,00 - 0,20050
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( N 3 BANG 9
RS :
B/ ]
DI X ( a7
I T 1
1¢6 2 nhéanh -F,
{ Khi ¢6 4 nhdnh -0,5F,
Hé s6 chung : K = K, = 1 Ky = B
' PR TERE Y wsdg LT EyFR
Hai thanh cing _ 1
0.16KK, +2.6K +3.02K; +143h
Bén thanh ciang _ 1 :
' 0.33KK, +3.19K +3,02K; +1.43h
[ * T 4 —10,5x 0.5x t—
- (T —1
— I
X = APly X = Aglo X = Agl%w
y E [O) E (O]
1 1
0,04440 0,05 10,00111 0,10 0,02486
0,08600 0,10 . 0,00387 0,20 0,04422
0,12360 0,15 0,00911 0,30 0,07252
0,15690 , 0,20 0,01612 0,40 0,09428
0,18530 0,25 0,02442 0,50 0,11398
0,20850 - 0,30 0,03327 0,60 0,13058
0,22650 - 0,35 ‘ 0,04515 0,70 - 0,14660
0,23950 0,40 0,05680 0,80 0,15508
0,24750 0,45 0,06898 0,90 0,16060
- 0,24950 0,50 - 0,08141 1,00 0,16282
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Cong ty Hoa Chét Xay Dwng Phuwong Nam
0 M

( —a——a—] - 2 g a—* ‘30 BANG 10
Qo F

le- 1 o]

B-L

X X

C) 2,
¥ Khi ¢6 2 nhénh -F,
° | Khi c6 4 nhanh -0.5F,

L
I

B 1 B

Hé s6 ch : K= Kyg=———: Ky =
PR TR RL ° osig 1T EpFh
Hai thanh cang ' A= } 1
0.11KK, +2.30K + 252K, + 1.23h
- 1 B Bén thanh ciang A= 1
6 - 0.23KK, + 2.63K + 2.52K; + 1.23h
._x,.lp ) — X ——.“q —10.5x 0.5x “—’l
— | (U I
e . A | e , b ﬂ/|f .
A o T
X = APly X = Aql®o X = Aqlo
X y X (O] _}i ‘ (O]
1 10 1
0,05 0,03770 0,05 0,00094 0,10 | - 0,02094
0,10 0,07290 0,10 0,00371 0,20 0.04146
0,15 0,10400 0,15 0,00813 0,30 0,06112
0,167 ©0,11480 0,167 0,00996 | 040 0,07946
0,20 0,12280 0,20 0,01391 0,50 0,09618
0,25 0,15850 0,25 0,02069 0,60 0,10974
030 |  0,17590 0,30 0,02905 0,667 0,11764
0,35 0,19100 0,35 0,03822 0,70 0,12130
040 | 0,20220 0,40 0,04805 0,80 0,13014
045 | 0,20830 | 045 0,05831 0,90 0,13568
050 | 0.21040 0,50 0,06878 1,00 0,13756
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m Coéng ty Hoéa Chéat Xay Dung Phwong Nam

on

. .
| L BANG 11
MO X F % /3\4
X F; X
-a— 1-2a va-
1 .
Khi ¢6 hai nhanh - F,
Khi c6 4 nhanh - 0,5F,
- X = AyMon .
Dang thanh cing Heé s6 B 1 B
: g K= K, = — Ky =
» : y E.Foh "% cosBq 1T EpFh
a=ly|  Haithanh cang 1:39 Ae 1 _
: ' 0.45KK, +3.31K + 5.03K; +2.06h
Bon thanh cing 1. 2,78 A= 1
v - 0.91KK, +4.66K +5.03K, +2.06h
a=l Hai thanh cang 1,10 A= : 1 ’
- e | 0.26KK, +297K +3.77K{ +1.69h |-
Boén thanh cang 2,20 Ao |
. 0.52KK, +3.73K +3.77K | +1.6%h
a=l Hai thanh cang - 091 A= 1 .
‘ : ' 0.16KK, +2.6K + 3.02K; +1.43h
Bén thanh cing 1,82 A= -1 ‘
0.33KK, +3.19K +3.02K, +1.43h
a=l] Hai thanh cang 0.78 Ao 1
: 0.11KK, +2.3K +2.52K, +1.23h
Bén thanh cing 1,56 A= 1
0.23KK,, +2.63K + 2.52K, + 1.23h

Vi du 3 : Cho mét dam véi cdc s6 liéu nhu sau

200
§ 2 18
E 0 4
3 ’ ,
Hinh 69 :’ﬁ/mns + 2016 (F, = 9,1 em?)
. ' o 0”5 4
Oﬁ 5
. 2016 (F, = 4.02]
F=0316m*:J =001066 m"
Bétong M.200 - R, = 100 kG/em?
Thép A-II - R, = 2700 kG/em?>
Kol
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Cac tai tror@gnglitddda Chat Xay Dwng Phuong Nam
Tinh tai g = 0,85 T/m
'Hoat tai p = 1,60 T/m
Gia tai q = 1,40 T/m
Mémen uén do gia tai q, sau khi gia cuong :
| M, = 6,30 T.m.
Do mdmen M, giong nhu bai todn trudc, va thanh cang cing dat ¢ vi tri giong nhu
trude, nén ta lay tiét dién thanh cang (2 thanh) la :
Fo = 4,02 - 2¢16 A-II

a)
Sau gia cudng

a=140Tm 77777 L L L } _
3,85T/m

p=160T/m

9=085 T/m T T T T T TT T

B 600
b)
. _ e i e I S N O | LE 1 e _
L3821 }m e
Qg=2,56" | I l MP_ 72
Qp= 4.80" T — '
Qq= 4,207 Mo = €.30
17.32
c) T :
M= 1,39T.m | 127 N, = 8,68 p+q=3T/m Ne M

> v L VAR . A

T A T : N N
N =8.02 : D=1.26 TD ﬂ Q 2

Q=[9.0 .

150 150 150 —F— 150 —f
- M,,q= 6
= 6,85

d) 1,39 A o

, M,,q= 10,22

[U:DIDI Blee] |
14,04T.m 9,72T.m
5.78"
e)
: TIITITIITIT11
4,52 ,
* Hinh 70.

a. So dé tdi trong tinh-todRw—-— -

b. Biéu dé mémen trudc gia cuong.

¢c. So dé tinh todn hé két hop (sau gia cuong).
d. Biéu d6 mémen sau gia cuong.

e. Biéu do luc cdt sau gia cuong.
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"« Tinh do wng gatXaHoa Chét Xay Dwng Phwong Nam

Giéng nhu vi du trén, ta lay :
B = 400 . 10® kG/cm®
e Tinh néi lyc X trong thanh cing, sau gia cudng :
- St dung bang 8.

a_100 1
1 600 4
tga = E:£=O.433
a 100 -
o = 23°25.
Céc hé s6 chung :
‘ 8
__B 400{-510 739
CEFah 21.10°%.4.65
Ko=—t = _13
cos“a 0917
8
B 400-10 - 0,735

" EpFh  265.10°-3160.65

026KK +297K+377K1+169h

1
= 0.26-73.2-13+2.37 .73.2+3.77-0.735+1,69-65
’ ' = 0,00283

Theo bang 8, véi %:1 va o = 0,20050 , ta c6 :

X = Agl%o = 0,00283 . ( 1'6”'4}. 6007. 0,20050 = 6150 kG

. Khi tinh X, khong xét tinh tai, vi khi lip dat thanh cang tinh tai da tdc dung 1én
dam, nén sau nay né khéng anh huéng gi dén nodi luc thanh cang.

e Tinh \ng sudt trong thanh cang do luc X = 6,15 )

czl(— 6150—1530kG/cm
F, 4.02

Tinh dng suit truée trong thanh cing, véi m, = 0,80.

=m, R, - 5= 0,8 . 2700 — 1530 = 630 kG/cm>
St dung do thi hmh 58, dé xéc dinh d¢ doc cia thanh cang khi Go = 630 k(¥em®.
J day n = 4, vay :

 op-o % = 20, = 1260 kG/em®

Viyi = 0,035
=-=-Khodng cich giita hai thanh cing khi bép xiét ching gin vao nhau :

2-% —2%C035_105cm~11cm

® Kiém tra cudng do ddm suu khi duge gia cudng bing hai thanh cang dang két hop :
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N vﬁ,’fmg e tde Rk Dadi0m GhaL sk LragEhong Nam

‘N¢ = moRaFa = 0,8 . 2700 . 4,02 = 8680 kG
N = 0,925 . N = 0,925 . 8680 = 8020 kG
D=0,34. N, . tgo = 0,34 . 8680 . 0,433 = 1270 kG
M, = 0,246 Nch = 0,246 . 8,68 . 0,65 = 1,39 Tm

Hinh tiét dién dam cho biét :
h = 60 cm; hg = 56 ¢cm; bg = 200 cm; b = 30 cm
Fa = 9,10 cm? (2016 +2¢18); a = 4 cm.

F, 910

=—2-= =0.0054
H = bh, 3056
M 14.04
e, =—=———=1,62m =162 cm
° N, 868
66000 1 66000 1
= +200p+1|= +200-0.0054+1|=282
o \60 - )
\/7 001066 =0,184 m = 18,4 cm
0.0316
o 80 _596<35
r, 184
Vay khong cin xét anh hudng cia tai trong lau dai :
1 . 1
= = - =1.02
2 .
- N 11 28286;?)% 3160 326)°
12¢cR F | r,

e=ne,+hyg—y=102.162 + 56 — 19 = 203 cm
Ry bs.x(e—hy+05%x)-Ry.Fale=0
100 . 200 . x (203 - 56 + 0,5x) — 2700.9,1.203 =0
x2 +294x - 497 =0
x = 1,68 cm
Ngy = R, -bg - x(h, - 0.5x) - 100-200-1.68 (56 -0.5.1.68) _ 9150 kG > 8680 kG
e , 203

Viy sau khi gia cuong dam, tiét dién cia né vin chlu dugc tai trong gia tang.

e Kiém tra tiét dién xién chiu luc ct cia dam. »

Gidng nhu vi du trén, nghia la ddm c6 di kha nang chiu luc cit. .

Qq4 = 15450 kG > 10280 kG.

Nhan xét : Trong ba vi du trén, dam gia cudng chiu cac tai trong gidng nhau, chi c6 cac

thanh cang gia cuong la khac nhau. Vay ta hay so sdnh hiéu qua cia chiing trong bang duéi :
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(“nnn ty Haoa

hat Xay Dwng Phuwong Nam

Ij'ng dung 1.

2050 —4e—2250

Gia cudng dim bf?\ng thanh cing ngang

a)  yppry, :
00~ 1000 ,250¢500 'ﬁ
L ) 7 X ]ﬂ
] ] S——025
Yo ————— 000 _
I-7

A

7,7, s -
H— sce7 5 000~—&

b)

d. Chi tiét bo phg

dn xiét cang.

; Khau C

10000406

: N

3 ! ;;’ I; =X cs

an o I ﬂ

. ; y

J\__Jm T e E[

“ ! '1 I 1

; v L 57 L) L ]
L Cirss _\_mwxw LA yspnusy’ 1

e. Chi tiét neo d cgt; g. Chi tiét neo tai goi tua ddau nuit dém lén tiong gach.

Dang Dang ngang Dang véng Dang két hop
thanh cang (vidu 1) (vi du 2) (vi du'3)y
gia cudng
M[’ff: giam 17,32—13,72.100= 21% 17.32—14,57'100= 16% 17,32—14,04.100 = 19%
cua M 17,32 : ‘ 17,32 17,32
Mf’? giam | 11,55-1155 100 = 0% 11.55~8,46_1.00= 26.5% 11.55-10,28 .100=10,9%
cua Q 1155 11.55 11,55
C. PHAN UNG DUNG

L ~10x4p
| -10%130

@28

a. Gia cz(ong dam phy biang cdc thanh cdng 2025, ing sudét trude.
b. Chi tiét edu tao neo.

c. Gia cuong dam chinh bang cdc thanh cdng ngang 2$28.

http://vietnam12h.com

10x100
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‘ Coéng ty Hoa Chat Xay Dung Phwong Nam
Ung dung 2. Gia cudng dim bing bén thanh cing két hop 4¢24.

0 Khau A
Lxa
ﬂ{_r' U’.‘f:y a. Toan cdnh két
cdu ddm dugc gia
3 cuong.

N

[ 4]

L 100x19
¥-v
100<10 CN2Y

N\

. . ] .
2 J-/ 4-I  ispxhpxrp

o 80x10
b) . sipd 0
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b. Chi tiét neo tai
cot.

c. Chi tiét neo tai
g0i tua ngoai cung.

d .Chi tiét ré nhdnh
cia thanh cdng trén.

" e. Buléng xiét cang
cdc thanh.

a. Gia cuong dém ph
bang thanh cdng ngang
ung sudt trude voi thank.
thep U N° 14
b. Chi tiét bd phdn kéc
cang.

1.Bai ém; 2. Bdn han dai.
3.; 4. Thanh cdang; 5. Poan
ké ciia 6c; 6. Buléng cdng,
7. Oc va éc chéng long:; 8.

Ché duc ranh dé dgl

au sé ldp kin;
9. L6 duc qua san dé luén
dai; 10. San.




Céng ty Hoa Chéat Xay Dwng Phuwong Nam |
Ung dung 4. Ciu tao neo ciia cac thanh cing ing suit trude dit ¢ phan trén
dam cén gia cudng. '

; [
z 5 I T
a. Neo bang thép U, khi dém khéng cé san;
- b. Neo bang thép U, dat ¢ ddu miit dém:
, c. Neo hép lam ti cde bdn thép han; _
1. Dam cdn dugc gia cuong; 2. Thanh cdang; 3. Neo thép U; 4. Cét thép trong ddm;
5. Duong han; 6. Ché bétong bi duc; 7. Mat bén ciia neo hép; 8. Lé duc vao tuong xdy;
9. Mgt bén ciia neo dé¢ han thanh cdng; 10. Bdn gidng phia trén; 11. Ban ddu muit clia neo
hép; 12. Bdn ddu mut hoi nghiéng; 13. Khe ldp bdng vita xi-mdng.

a) 5 ¢ 7 s
Ung dung 5. Cau tao neo cta thanh ciang dit ¢ 7 T f 1
phan trén dam. S 7
' 1
L 5 Iy 7 A
a. Neo vao cét.
b. Neo vao g6t tya ngodi ciing. : '

1. Dam cdn dugc gia cuong; 2. Thanh cdng; 3. Neo
bang thép goc; 4. Cot thép cia ddm; 5. Puong han; 6.
Ché béténg bi duc; 7. L6 duc trén san; 8. Dogn thép
goc-da-dithg=a&giitneo; 9. Tam bién dé han lien két
thanh cdng; 10. Bdn gidng.
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’ Coéng ty Hoa Chat Xay Dung Phugng Nam .
Ung dung 6. Cau tao neo cua ciac thanh cidng Ung suat trudc dit ¢ du’di dim can

gia cudng.

-a. Neo vao dﬁm. b. Neo bang thép goc vao goi tua ddu nuit ciia ddm.
~¢. Neo bang thép U vao géi tua ddu miit cia dam. :

d. Neo bdang hai théo goc vao cét.

e. Neo bdng mét thép géc vao cot.

1. Dam cdn ditoc gia cuong: 2. Neo; 3. Puong han: 4. Thanh cdng; 5. Ché bétong bi duc lo

s o6t thép; 6. Tharh ditng treo neo; 7. Bé mdt lot vita xi-mdng trudc khi dat bo phdn bdng
thép; 8. Ché ldp vita xi-mdng sau khi ldp dat xong; 9. 'C6t thép trong két cdu bétong cot
thép; 10. Lé duc trong san. sé duoc lap kin bang bétong; 11. Miéng dém bdng thép goc; 12.
Tdm bdn dé han thanh cdng. :
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Coéng ty Hoa Chéat Xay Dwng Phuwong Nam
Ung dung 7. C4u tao ban ty va quang treo thi céng.
a. Bdn ty bdng thép goc.
b. Bdn ty bdng thép U.
c. Quang treo dé thi céng

1. Két céu cdn duogc gia cuong; 2. Bdn ty; 3. Thanh
cdng; 4. Duong han; 5. Lép via xi-mdng; 6. Thép géc
dinh vi; 7. Thép U dinh vi; 8. Poan chgn ngang; 9.
Doan thép tron dé ty; 10. Suon cung; 11. Quang treo
dé ldp dgt; 12. Chét ngang; 13. Mach vita gitla cde tdm
madi; 14. Suon cing tdm mdi.

Ung dung 8. Gia cuong doan vi kéo mdi bing

thanh cing véng.

[3
i TG
4%

2080, (500

”ﬁ\- b g000 45
0ot~ U500 e 0500 =
17800 ——=

a. So dé dan mdi béténg
6t thép.

b. Gia cuong doan ddu

mut thanh canh thuong

bang thanh cdng vong

2020 ing sudt trudc.

y - ; c. Chi tiét neo dudi.
10160 « . at .
e YR \ d. Chi tiét neo trén.

L - '
e% — X % 035
020~ /2 F/'
F :_; . “ .____:‘
| 50 1 A 1
. T e T
| %37, >
020 AT ,
R ' ,/,/..//
00— g2 S LAV
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i on Hoa Ché Xay Dung Phuwong Nam
Ung dung g Gi c ong d nvi k‘oybetbn co{] thepg

khfu A 2
1 j\
3
~~3 4
1. Dan vi kéo gia cuong; 2. Ché tua; 3. Pdu cét;
' 4. Thanh cdng itng sudt trude; 5. Neo han; 6. Vita lép; 7. Pai dinh vi. g

Ung dung 10. Gia cudng canh ha chiu kéo ctia dim ma4i, dan mai dé chong mi‘
khl van chuyén.

.,,k

o e S

n

3 A
— 300044500 ~lee amiom——

’ C
‘ ;
027
i g ;Tg‘ 2
ks o & S J o
" LI00x107 e _ 49— . - 220 20 B
. » a-a N 80 355 .
i ban . 3,
U90-290x1 e -
‘ 90-290x17 260
490 - '§ ' e

.
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