Céng ty Hoa Chéat Xay Dwng Phuwong Nam
CHUONG 9 |

GIA CUDONG COT BANG THEP HiNH

A. PHAN CAU TAO

¢ Céc thanh thép géc duge 6p vao cdc goéc cot bé-tong cot thép ¢ mot phia hay ¢ hai
phia; mdi phia gém hai thanh chéng (Hinh 33):
— Chéng cot 6 hai phia khi ¢dt chiu nén ding tam.
— Chéng cot 6 mot phia khi cot chiu nén léch tdm va chiu mémen udn mot dau.
— Chéng cot & hai phia khi cot chiu nén léch tdm va chiu mémen udn hai dau.
O dau trén va dau dudi thanh thép chong c6 dat cac doan thép’géc lam ban ty, gén
14n vao cdc goc dau cot bing vita xi—-méng.

Tai diém giita mdi thanh chong ¢6 x6 mot khe ranh ¢ mot thanh ciia cay thép goéc dé
dé bé khum, thanh khép déo. Op cdc thanh chéng vao cédc goc cot dau tren va déu dudi céc
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hanh chong dugc gitt cho khéi bung ra biing cac buléng gidng. o

Nén thing cac thanh chong dé tao Ung suat trudc bing cdch ép cho hai cip thanh déi
_xding op sat vao cdc géc cot bé-tdng, do van xiét ¢ cdc buléng nén ¢ diém giita cdc thanh
* chéng dé; nhu vay la vira truyén tdi lén cdc thanh thép chéng, vita dd bét tai cho cot.
Sau khi nén thing cdc thanh chéng thi han ching lai véi nhau bang céc ban lién két.
Khe rinh xé ¢ thanh thép géc chong co6t duge han bu lai bang moét miéng thép khac
- ¢ho tang do cing. S

Cing cé truong hgp ngudi ta dung mot cap thép hinh U op hai phia cjt bé-tong, thay
~thé hai cap thanh thép goc. (Hinh 34).

¢ Truong hop c6t chiu nén ding tAm ho#c nén léch tdm nho, nguoi ta gia cudng ching
béng mot long sdt b6 quanh cot, gdm cac thanh thép géc, khong ing suat trude. Dé tang
hiéu qua gia cudng, ngudi ta gay (ng suit trudc cho cdc ban lién két bing phuong phép
nhiét : khi han ching vao cdc thanh chéng, nguoi ta da 46t néng ching lén dén nhiét do
yéu cdu; khi ngudi cdc ban lién két co ngdn lai, tao nén luc bé chat 16ng sit vao than cét.
Sau gia cudng do cing cia cot bé-tong cot thép-cé tiang 1én chat it, cudng do-tinh toan cua
bé-téng ting do tdc dung chéng nd hong cia long sat. :

Khi st dung 16ng sit khong ung suat trude bé quanh cot thi diéu kién can thiét la céc
 thanh thép 6p phai that dinh sat vao cdc mat bén cua cdt va that thing ding. Vay viéc
tao dng sudt trudc cho cdc ban lién két bang phuong phap nhiét la can thiét.

e Diém khéc biét giita thanh chdng tng suit trudc va thanh 6p géc khong ung suat
trude & chd la : cac thanh chéng dng suat trudc trong lic gia cudng da nhan mét phan téi
_trong thing ding vao minh, nghia la ching da bit vao lam viéc chung véi cot bé-tong cot
thép va da giam bdt tai cho c¢ft nay. Sau nita, kha néng tang tai cho cot bé-tong cot thép
ty 1& vai tiét dién ngang cia cac thanh thép chéng gia cudng, vay ta c6 thé ting cuong do
chiu luc cua cét lén tgi 100 tan.
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5. thanh chong bing thép gdc: 6. buldng nén thing;
ding nhat thai; 9. ranh xé tai mét canh cia thép gdc.
uon khdp: 11. ban lién ket
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cdc thanh chéng: 12. doan thé
- bulong gidng bién thay thé buldng nén thing: 15.cdc doan thép goc neo. ~
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NG Ny, 23, Gia cuong cot

BTCT bdng cdc thép goc
ung sudt trudc

a. Iéng st 6p quanh cot, khong
Ung sust trudc;. b. cic thanh chong
Op o hai phia, khi dang thi cbng;.
€. ¢dc thanh chéng di hoan thanh
trong trang thdi ung sudt trudc:.
d. cdc thanh chdng Op t mot phia,
khi dang thi cong;. e. cdc thanh
chong tr mot phia di hoan thanh.

1. ¢6t cin gia cuong: 2. thanh
chéng béng thép gdc; 3. cdc bin
lign két; 4. doan thép gdc ty, han
vdo cot thép cft va thanh chéng;

7. bdn lign két cdc thanh chong: 8. buléng gidng cdc thanh chong,
tai di€m uén khdp; 10. tam ban cho céc buldng gidng, dat tai diém
D goc ty: 13. ban lién két cdc thanh chdng ti mot phia; 14.

Hinh 34 : Gia cuong
cot BTCT bang thép
hinh U.

a. thanh chéng khi dang thi
cong. chua tao ing sudt trudc;
b. thanh chdng da hoan thanh
trong trang thdi ing sudt .
trddc; c. chi tiét cac khdu D va
E cda cdc bdn lign két d. chi
tiét lign két dinh thanh chéng
thép hinh U; e. chi tiét noi dat
buléng nén thing.

1. ¢Ot bé-téng cét thép gia cudng: 2. thanh thép goc chéhg; 3
bdn lién ket: 4. ban chan ngang: 5. thép géc ty: 6. buldng gidng;
7. bulong nén thang thanh chéng: 8. ranh géc tai diém uch khdp;
9. bdn lign két bién: 10. bin chan cua buldng nén thing tai khop
ubn; 11. thép goc I6t; 12. ban lién két gida hai thép goc lot: 13,
thanh giang bién thay thé buidng gidng ban ddu; 14. dudng han:
15. mdt bé-téng bi duc I6m. 16, thanh chéng thép hinh U ing




Céng ty Hoa Chéat Xay Dung Phuong Nam

e Uu diém cua phuong phdp gia cudng nay :
— thi céng don gian, nhanh chéng, khong can thiét bi gi hét.
" — khéng anh hudng nhiéu dén viéc sit dung cong trinh.
— nang cao ddng ké kha nang chiu luc cia cot.
- — giit dugce kich thudc tiét dién cot, khong dnh huéng dén thdm my coéng trinh.

B. PHAN THIET KE .

Céc dac d1em dé lap cong thuc tinh todn 1a :

— Tao dng sudt trudc trong cdc thanh chéng; dam bao la ching lam viéc két hop véi
cbt bé-téng cot thép can gia cudng.
— O trang thai gidi han, dat dugc su cin bang gitta cdc ndi luc va cac ngoai IUC

— Thanh chéng dng suat trude cé thé chiu lL_rc t6i cuong do tinh tpdn cua vat liéu lam
ra no. .

— Thanh 6p khéng ung sudt trudc tham gia ch1u Iue tay thudc muc do cat dg tai trong
- trudc gia‘cudng. - .

\

L

TINH KHA NANG CHIU LUC CUA QT SAU GIA CUONG

P6i véi cac ¢dt chiu nén dung tam

Ta c6 cong thic :

Ny = (Row . Fy + Ry Fy+ m2 Ry Fo) o ‘ (1)
Trong do : ' ' '
N !
Ny = '_—L+N|\
mj

N,, - luc doc quy doi. v

N — luc doc tinh todn do phan tai trong tdc dung lau dai.

N, - luc doc tinh todn do phan tai trong tdac dung ngin han.

m, — hé s6 anh hudng cua tai trong lau dai dén kha nang-chiu luyc cia két cAu manh.
o — luc tac dung 1én mdi cap thép goc chéng téng'cudng.

m, - hé s diéu kién léﬁl viéc cua thanh chéng, 1ay bing 0,90, theo thuc nghiém.

O day : Ran = Ra |

, Cong thUC (1) trén da duge kiém tra ¢ phong thi nghxem né cho két qua phu hop khi -

cot lam wiéc vdi tai trong phé hoal.

Trong céng thic trén ngudi ta su dung thép cé chung mot cdcmg do thlekt,r

dung nhiéu loai thép c6 R, khac nhau, thi trong cong terc trén ta lav cdc tri R, khac
nhau.

http://vietham12h.com




D6 véi cd R0PNLISR GhAL &8 Dung Phuong Nam

Viéc gia cuding cot biing cdc thanh chéng ¢ mot phia cia cot (phia ¢hju_nén) phu thuéc
Va0 Vi tri cia luc nén tinh todn § ngoai tiét dién cot hay  trong tist dién dé.

a) b) c)
_-h 3’ h h
a'l~X= . a £ X~ a a'l a- '
- -+ - —rta- i Pt B
' ¥
F s Al Fcl ! PN Fe ‘
2 i> L = Le \§| © Fy a
. a { 1" a { [ 1
—ho — a’ hy — a’Jt hy — ‘
8" hy-a'= hy-a' [ h,-a']
mORaFO\ yHaF'a moH'aF F*aFla
i ~RqF,
v d ' o

[
N l! l:ll :
A o

; ! e"[i §N
Ky hili » e h
e ,,,,,fé;,;,,,,,,.,t,,_, ;JLZ.;L ex ,e,g.«,,

Hinh 35. So dé tinh todn tiét dién cot, dugce gia cuong
bdng cdc thanh chéng ung suét truse.

a) khi d¢ léch tdm lon, lic nén N & ngoai tiét dién cjt.
b) khi dé léch tam lon, luwe nén N é trong cdc hang cét thép.
c) khi dé lgch tém nhé. -

Cot chiu nén léch tam lén'la khi vung nén x < 0,55h,,
Diéu kién cén bing cho :
N = Rybx + R, Fa+m, Ry, F, - R, F,
N =Rybx - R, (F, + F', - m, F,)
Chiéu cao viing nén x x4c dinh bing phuong trinh mémen déi véi truc luc doc N ;
— Theo so do tinh todn (a), nghia la khi e, >ho —a’:

e=¢e;,+05bh-a

(2)

e =e,— 0,5h +a’ , )
e” = e, - 0,5h + a” _
Rybx (e — h, + 0,5x) + moRFoe” + RF’, ¢’ - RiFae =

X2 - 2(h0 —_ e)x . 2Ra (Fae —_ Fa e._moFoe ) _
Rb

x=(h,-e)+ \/(ho _e)? 4 2Ra (Fae°gabe"m°F°e") (3)

— Theo so do tinh todn (b), nghia la khi e <h,-a':
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“TiNH TIET'DIEN THANH CHONG GIA CUONG cor

Céng ty Hoa Chéat Xay Dwng Phuwong Nam
2R, (F,e+F', e+m F'; e"
R,b

Sau khi tinh dugc x, thi 4p dung céng thuc (2) dé tinh kha néng chiu lyc cia cot dugce

4)

x=(hy-e)+ ‘/(ho ~e)?+

* gia cuong.

"« D&i véi cdc cht chiu nén léch tam nhé
Cot chiu nén léch tdm nhd la khi x > 0,55h,, va duge gia cudng bdng cap thanh chéng
d mét phia caa cot.

Cén bang ngoai mémen va néi mémen, 14y d6i véi cot thép chiu lyc nhé nhat Fy, thi

. duge :

Ne <04R,bh2 +R,F', (h, -a')+ m,R,F,(h, -a")

N < 0.4R,bh + R, F'y (hy -2')+ moR,Fy (b, —a")
-

(5)

Ghi chu : Déi vdi cét thép trong cot, ngudi ta thudng 14y Ra, = Ra.

¢ Déi véi cac cot chiu nén diing tam
Noi lyc ciia thanh chéng bang hiéu giita tdng tai trong ma cot phai chiu sau gia cudng
va kha nang chiu luc giéi han cta cot trude gia cudng.

No = N - Ny
F, - No (6)
2om R,

* Déi véi cdc ¢t chiu nén léch tam 1611 va dudgc gia cudng mot phia (hinh 35a, b)
Lap phuong trinh can bing mémen d6i vdi truc thanh chéng, rdi tir phuong trinh nay
tinh ra x : :
Khi e, > hy, — a’, thi :
0=Ne” +F;R;(e—¢e") - FRy (e — e”) + Rybx (e — hy — €” + 0,5%)
0 =0,5R, bx® + Ribx (e ~h,—e") + Ne” + F'3R, (e’ - €”) - FaR, (e - €”).
Khi e, < h, - a’ ' '
0=Ne” +F3Ry(e” -e) + FuR, (e” + €) + Rybx (e” + e ~h, + 0,5x)
0 = 0,5R, bx® + Rubx (e” + e — h’y ) + Ne” + F',R, (e” — e») + F,R, (e — €”).

Sau khi tinh dugc x, thi tinh tiét dién thanh chéng gia cudng bing cdch chiéu tat ca
e 1én truc doc : : ’

N — mgR.F, — Ry F, — Rubx + RuF, = 0
N _F,-F, Rybx

o~ +
myR, m, myR,

(7)

¢ Déi véi cdc cot chiu nén léch tam nho, va dudc gia cudng mot phia (hinh 35¢)
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RO 08 CRAL K% RHRY FlAR0 b hee

‘Tiét dién thanh™chong gia cudng

- _Ne-04R,bh2 ~RyFy(hy-2) B
myR,(h,-a") :

Vidu 1: Mot cot chiu nén dung tdm, cé tiét dién 45 x 45cm, chiéu dai cét l = 7Tm
(hinh 36). ' '

Cot thép trong cét 8 ¢ 18 — 20,4 em’

logi A~II v6i Ray = Ra = 2700 kG /em”

Bé-téng cot M 200, véi Ry = 80 kG /cm’; v, = 0,85 .

Cot dugc diic toan khéi trong mét ngéi nha nhiéu tdng, nén chiéu cao tinh todn lo: la:

I, =07l =077=49m |

FO

Nay cdn gia cuong cét dé chiu duge :
N, = 220", N, = 507

S S VD v
!
|
1
!
o o
s 2
<+ 3
b I St g
: i / % 7
: LJLI." ,// &
i S - . N7

Hinh 36
GIAI |
1. Tinh kha nang chiu lyc cia cdt, khi biét tiét di¢n cét va cot thép cé sin.
Vi = L)— = 490 =11 |
b 45

Tra bang phu luc 2 :
¢ = 0,97 va m = 0,98. ‘
e Tai trong t6i da ma cot chiu duge khi chua gia cufmg o
| Ngh=@ (R F +Ray. Fa) |
- 0,97 (80 . 45°+ 2700 . 20,4) = 210.500 kG = 210,5T.

e Ta1 trong tinh todn :

N = NN, =220 502 075T

¢ Tai trong gia tang :
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Cong ty Héa Chat Xay Dung Phwong Nam
Ny = N¢ — Ngn = 275 - 210,5 = 64,5T

. Tinh tiét dién mdi cap thép géc gia cudng :
Thép géc loai Ct—-3 c¢6 Ry = 2100 kG/em?®
Theo cong thic (6) ta cé :
oo No 64500
® 2¢om R, 2x0,97x09x2100

= 17,6cm2

MB&i cap thép géc nay gom: ‘ .
21100 x63x6, Fo=19,18 cm? > 17,6 cm?

- 8. Tinh cau tao méi cip thanh chéng :

® Tinh ban lién két cia cap thanh chéng :

Theo quy pham thi luc phinh héng tinh bang cong thic :

, Qban = 20 F, = 20 x 19,18 = 384 kG.

Luc cdt & ban lién két: » ’

’ 1o Quly _384x70
e 433

= 620kG

Trong 46 : _ _
lp — cu ly gitta cdc ban, ldy la 70cm

- ¢ - canh cia cot = 45cm | _

Moémen q()"n trong mat phéng cia ban lién ké’§ ;' . .
| M = 'Ql;lbi S840 y3400kGiem

w = M _ 13400 |

R 2100

"Chon ban lién két vdi tiét dién : 140 x 6mm
sh? 06x 14"
; 6 6 :

Ta chon ban lién két nhu vay xudt phat tir viée tinh todn cde duong han.

- 6.4cm*® o

W =

-19.6ecm? > 6.4cm?

e Kiém tra cdc dudng han ¢ hai dau mut ban lién két.
Tinh dudng han goc de chiu luc cdt T, bang céng thie.: :
' Lo T 620 j
thlh 0.7x0,6x14

=106kG /cm?

Tinh dudng han dé chiu momen M : -~
M M6 _ 13400.6

c= M _ = 2 = 980kG /cin®
W 0,7.hy .15 0.7x0,6x14

.

RE® - o2 162 - V1067 + 980° = 980kG /em?
RIA0 2 980kG/em? < 0,7 x 1500 = 1050kG/em?.

Hé s6 O;T lay theo quy pham.
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L] Xéc dmg Q%Qéatlc cban 1en?&¥tDAujng Phuo’ng Nam
Ban kinh qudn tinh nhé nh4t cia thép géc la :
| iy = 1,79cm
Cu ly gilta céc ban lién két 1a :
- Ib = Aiy = 40 x 1,79 = 71,6cm
Ch4dp nhan : 1, = 70 cm
® Tinh dd én dinh cua thanh chéng thép géc dé chiu nén thing va dng sudt trudc:

Chiéu dai cGa thanh chéng tinh tit gdi ty dén chd gap géc, tai day dat cac bulong nén
thdng, ta coi chd nay la mét diém c6 dinh dang khép.

Trong mat phing gap géc, thanh chéng c6 46 manh nhé nhat.
0.51 0,5.700
;\'X =— =
iy 3,2
tra phu luc 2, véi & = 109 thi ¢4 = 0,52

=109

Khi nén thdng, ing suat gi6i han trong thanh chéng la :
6o = Rp = 2100 . 0,52 = 1090 kG/cm?

‘V6i tri o, nay, ta tra_dé thi (hinh 58) dé& x4c dinh géc gap gidi han cua thanh thép.. |
chong, sao cho khi thi cong nén théng, ing suat truée trong thanh chéng khéng vugt qud
tri o, néy, va ta dugc :

Imax = 0,032
Nhung chi can tao trong thanh thép chéng ing suat o, - 800kG/cm? 1a du, nén ta lay :
1=0,028 < 0,032
Tai ché gap, thanh thép chong sé cach mat c6t mot khoang :
_a= i.%—0028 122—98cm + 10 em

Ghi chd : Gia cudng nhimng cot cao, cdu tao cdc cap thanh chdng nhu trén khéng di 6n

dinh khi nén thing chung dé tao Ung suat trudc. Vay nén su dung loai thép goéc co cac
canh khéng déu nhau, va dé canh réng ban chiu gap khuec.

Vi dy 2 : Can gia cuong mét cot chiu nén léch tam, véi do léch taém nhé (hinh 37).
Kich thuoc cét nhie sau :

b =40cm; h = 70cm; l = 12m

L125x80x10 Bé-tong M 200, véi R, = 100 kG/cm"), Ry= 80kG/cm?.
"4 )
: E—:—/ F,=3025 Thép loai A-11, véi R, = 2700kG | cm”>.
I‘\/ \\ K Fa=3 ¢25 — 14,7cm”
o .
E Fo,=3¢16 - 6,0cm')
- - 1 a=a’ =4cm; h, = 66cm; », = 0,85
-L;:;:f a=3016 é'=i4* Sau khi gia cuong cét sé phdi chiu 'nln?n.g tdi trong :
e h=70 — ] N =.230 My =222T.m
) _ T, .
Hinh 37 N,=40", M, = 3,8 T.m

Giai :
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Coéng ty Hoa Chéat Xay Dung Phuwong Nam h
ét kha nang cdt c6 chiu duge cac tii trong méi, trude gia cuong khong, va ciing dé bie,
muc dé qua tai; _ : . -

" P manh :
L 07 _0712 15010
h 07 0,7
Vay can phai tinh t6i anh hudng tdc dung lau daf cda tai trong. |
eor= M 222097 - 9.7em \
Nl 230 ’

Theo béng, thi khi -l}f-z 12 5> m, =096

my +2 9;:,1. 0.96+2%g-
m]_tgdg = P = 9.7 =0.97
1+272l 1+27°0
, h 70
VGi téi trong méi thi noi luc trong cot sé i
Ngh == 4N, =230, 409767
Do léch tam :
0 = M _222+38 =0.094m =9.4cm
N 276 .
S 24 _0134<055
h 70

Trong d6 : 0,55 1a tri gi6i han cia d6 léch tam tuong doi, dimg tri nay dé tinh c va n

= ;6000 1 +200pu+1]| =
+3501 €0 16
- 66000 1 49200 14.7 +1|=415
200+ 3501 0.55+0.16 40.70
, . s ]
rl = p) = — = 1.53
BENTIE L
cR,Fl h 415%100x40x70
3 e =ney,=1,53 x 9,4 = 14,4cm < 0,3h, = 0,3 x 66 = 19,8cm
Nhu vay 1a c6t sé chiu nén véi do léch tAm nhd.
5 Tinh kha nang chiu luc cua cot trude gia cudng :
. ©=€0+05h-a=144+05.70 - 4 = 45 4dem
3 i e ) .
N = 04Rybhg + R Fy (hy -a) _ 0.4x100x40%86° + 2700 x 6 (66~ 4) _
e ‘ 45,4
= 175500kG = 176T < 276T
Vay cdt can phai dugc gia cudng dé chiu tai trong méi.
| ~ 85
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e Tinh ti&t dlen axh cqla,Chat Xay Dung Phwong Nam

Thanh chéng lam bing thép Ct-3, ghep vao phia chiu nén cha cot

. Ne-04R,bh2 -R,F', (h,-a')
[ m R (h _au) -

276000.45,4-0,4.100.40. 66 -2700.6. (66 4)
= = 38, Ocm .
; 0,9. 2100(66 3)

Lay 2L 125 x 80 x 10 - F,= 39 dem®
® Tinh ban hen két, tuong ty nhu da tinh trong vi du trén.

® Kiém tra dq én dinh cua thanh chéng:
Do manh cha ‘thanh chéng c6

ix = 3 98cm
Xy = 951 0,5.1200 _151
iy 3,98

tra bang phu luc 2, thi dugc ¢4 = 0,32 S

e e -~'»i1;r-['J'rigr—sué't;giéi—hanf trong mét rth»anh—ch()'ng a:- SR e
g = Roy = 2100 . 0,32 = 675kG/em? | -

Tra do thi dé xdc dmh géc gap khic gidi han sao cho ung suat trU(rc trong thanh

chéng khéng vugt qué dng suit neu trén, th1 dugc :

i=0,025
Vm géc nay thi tai diém gap khuc, thanh chong sé phai cach mat cot mot khoang

béng
1200

a= 1;0025——15
2 2

Vi du '3 Cdn gia cuong mot cét chiu nén léch tém, cé kich thude
b = 40cm; h = 80cm; I = 700cm

* Bé-téng M 200, véi R, = 100kG |cm?>.
Thép loai A-1I, véi R, = 2700kG {cm®
Fla=6cm® >3416

a'=5

a
T Fa=3016 ]

401

L100x63x8
F,=19cm® -5 ¢22

_ . . o
. L™ o —
‘ F,=5022
: ‘ : a=a =bem

b

Tja=3
h=80 Tdi trong sau gia cuong :
N = 120T
M=60Tm

) -7 v Hmh 38

Giai :
® Xét kha nang cgt chiu tai trong m(')'i; trudc gia cuong

b6 manh :
1_0:1_'1:}_7_092875 10
h h 80
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Céng ty Hoa Chéat Xay Dwng Phuwong Nam

Vay xét d0 manh ma khéng cdn quan tam den tac dung lau dai cta tal trong

e =M 66 =0,55 = 55cm>03h =0,3.75=22,5cm

°" N 120
S0 55 069055
h 80

0,55 1a gidi han cia d6 1&ch tAm tuong doi.

66000 L 900 st =

" R+350 eo 4016
- 66000 [ 1 90019 L1)-405
200+ 3501 0.69+0.16 80.40
1 . R 1 — L[]
n= \ = 120000 | _752-1.08

eo=neo=108.55=59%m e

e=¢, +Ooh-—a.-09+05 80 - 5 = 94cm
e’ =e,-05h+a =59~ 0,5 .-80 + 5 =24cm -
0 = R,bx(e-h,+0,5x) +'Rm,.‘Fy’a e" - RaFae = _
= 100.40.}((94"— 75 + 0,5x) + 2700,.6.24 - 2700.19.94.
Tir do : | o |
| x? + 38x - 2216 = 0
X=32ecm < 0 55hn =0 55 75 = 41cm
Vay la do lech tam 16n khi chiu tai trong méi.
N = Rybx + Ry, Fla - RyF, = . ‘
= 100.40.32 + 2700.6 -~ 2700.19 = 93000 = 93
N = 93" < 1207 |
Véy la can phai gia cudng cot dé chiu tai trong mdi.

® Tinh tiét dién thanh chéng. |
Thanh chéng la.thép Ct-3, véi R, = 2100kG/em? |
e_eo—.05h+a_59 0580+3~22cm-

Tinh tri cia x : ] B
0= D,5Rubx + Rubx (e —hg—-e”)+ Ne” + F’ aRa (e’ — @”) — FHRa (e - .e’_’) = S

2 5

0 = 0,5.100.40. x> + 100.40.x (94 - 75 - 22) + . .
+120000.22 + 6.2700(24 — 22) — 19.2700(94 — 22)

0= 200()x2 - 12000x + 2640000 + 32400 ~ 3680000
x?—6x— 504 =0
x = 25,7cm < 41cm
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=0,9; R, = 2100kG/cm?
| 12000 19-6 100.40.25,7 )
= - =235
Fo= 092100" 09 0.9.2100 cm

L4y 2L 100 x 63 x 8 - F, = 25,2 cm?
e Tinh ban lién két, tuong tu nhu da lam trong vi du 1, va khéong tinh 6 day.
¢ Kiém tra d$ 8n dinh cia thanh chéng :
Thanh chéng ¢6 : ix = 3,18cm
P06 manh cta né6 :
051 _ 0.5.700 .

)\,x == =110
Iy 3,18

Tra bang, véi A4 = 110, thi ox = 0,52
Ung su4t giéi han trong mét thanh chéng :

76, = Rp =2100. 0,52 = 1090kG/emZ
Ung suét trude khong cén 1én t6i tri s6 16n d6, chi can lay :
_ 6, = 800kG/em? < 1090kG/cm?
Tra d6 thi (hinh 58) dé tim gbc gap cua thanh chong

1= 0,028.
V6i géc nay tai diém gap khie; thanh chéng sé phai cach mat c6t mot khoang bang :
a=i %—0028 —7%=98cm = 10cm

Vidy 4 : Can gia cuong mét cét chiu nén léch tém lon voi mémen hai déu.
Cét nam & giza hai tdng nha, c6 kich thude :
° : b =35cm; h = 60cm; | = 540cm
Bé-téng M 200, R, = 100kG /cm?
Thép logi A-1I véi R, = 2700kG Jcm?®
Fo=Fqo=19cm® (5 ¢ 22)

F o0 a=a =4cm
a"=—2:'_‘ 6o ___j L80x50x5 Tdi trong sau gia cuong :
' | | N =121T

Hinh 39 M=z246Tnm..
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: Céng ty Hoa Chéat Xay Duwng Phuwong Nam
Giai :

ét kha ning chiu tai tr(phg mdéi cua cdt, trudc gia cuong :

P6 manh :
A= o L1 1840 4 4,
h 60
Vay tinh toan khong cidn phai xét tic dung lau dai cla tai trong.
€ = M = —46— =0.38m =38cm > 0,3h, = 0,3 . 56 = 16,7cm
N 121
S .38 0635055
h 60
c= 156030500 s 1 +200p+14=
* ©° +016
h -
. 56000 L 200-12_1]=490
200 +3501 0.63+0.,16 60.35
N = LA 1 -1.05

N (10_‘2 p. 121000 g2
cR,Flh J 490.100.60.35
e, = ney = 1,05 . 38 = 40,0cm
e=¢e,+05h-a=40+0,5.60 -4 = 66cm
@ =e,—05h+a =40-0,5.60+4 = 14cm
0=Rbx (e - .ho +0,5%) + Rayy F'a €' - RyFae =
= 100.35.x (66 — 56 + 0,5x) + 2700x 19.14 — 2700.19.66 =
= 35000x + 1750 x2 + 750000 — 3380000
x> + 20x - 1510 = 0
x = 30cm
N = Rybx + Ry )F'a — RiFs =
= 100.35.30 + 2700.19 - 2700.19 = 105,0T < 121T
Vay phdi gia cudhg_ cdt dé chiu tai trong mdi.
e Tinh ti&t dién thanh chéng gia cudng.
bat thanh chéng & ca hai phia etia ¢6t, nhung chi c6 mét cdp thanh chéng lam viéc ¢
phia chiu nén cda cft ma théi.
wsissThanh chong 1am bing thép Ct=3 véi R, = 2100kG/em?
~Véia' = 2cm
e’ =e,~0,56h+a”=40- 0,560 + 2 = 12cm
Tinh tri cua x : 7

0=05 Rubx2 +Rbx(e-hy-e”)+ Ne’+ F,Ry(e-—¢e”)— F;Ry(e-¢€") =
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= 0,5.100.35926;”9()5Y3HQ@6 CRALLEY, P5iog I.Dpzuﬂ@%%@ (4 - 12) - 19.‘2700(60’ - 12)

= 1750x> — 7000x + 1450000 + 102600 — 2780000

x>~ 4x =700 =0
X = 28,4cm
V6i R, = 2100kG/em?, m, = 0,9

19-19 100.35.28,4

F0=

N _, F.-F, Rybx _ 121000
m,R, m, m,R, 092100

Lay : 2L 80 x 50 x 5 — F, = 12,8cm?

09

® Tinh ban lién két : giéng nhu trong vi du 1.

® Kiém tra dé 6n dinh cia thanh chdng.

~ Thanh <héng ¢6 : iy = 2,56cm

D6 mdnh coa né : 24 =

i, 2,56

tra phu luc 2 thi duge : ¢ = 0,56

0.51 0.5.540

=105

0.9.2100

= 64,2 - 52,7 = 11,5 cm?

~ Ung suit gidéi han trong mét thanh chong : 6, = Ry = 2100 . 0,56 = 1175kG}/,cm2,,,,,,,
Khéng can sit dung hét dng sudt trude nay, ma chi 14y :

6o = T00kG/em? < 1175kG/em?

Tra do6 thi thi géc gap cia thanh chéng khi thi cong la :°

1 =0,026

Véi gée nay thi ¢ diém gép khic, thanh chéng phai cach mat cot mot khoang bing :

1 ,540

a=1—=0026—=7cm
2 2

_ C. PHAN UNG DUNG

v Ung dung 1. Céc vét ndt xuat
hién tai cdc diu cot tdng trét ngoi
nha bén tdng. Nguyén nhan ndit 1a
do cac cot thép doc trong cdt phinh
ra pha v lép bé-téng bao vé trong
pham vi chiéu cao ddm, vi tai dé
thiéu c6t dai, chat lugng bé-tong rat
xau, mdc dudi 100, do nudc ximing
do di.
' _ Ngﬁdi ta da gia cudng cét bing
cdac thanh thép géc dng sudt trudce
70x8, lién két bing cac thép tron
¢ 20.
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: Céng ty Hoa Chat Xay Dung Phwong Nam
Ung dung 2. Gia cudng cét bang léng thep v6i bon thanh chéng u’ng sudt trudc
4L 100 x 10

KhauA  A— Il

VAN -
__VHEVIH

@vnr ﬁ\é\ﬂwvu B o m—
Sy ' ‘ v

VH-VII

—_—

Ung dung 3. Cap thanh chéng (ng suat trudc bang thep hinh U N 24 do toan bo

tai tlong cho tudng. a. cde cdy c/zong

i) chitiét1 bdng thép U N°.24
ing sudt trude da
ldp ddt xong

b. cde cdy chéng ting
sudt trice tai mot
tang nha ’

c. tiét dién cdy chéng
da diic bé-téng

b) e) chitiét3 chi tiét 4

C . . * Sz Yo . :
o U e o — . v d. chi tiét bé phan
% ’ ’ 4 R T A xiét cang cdy chong
q) / - ‘8; i 'i' 55) 1 é.. chi tiét g’o“i ty trén
lis U9 &  ciacdy chong
' ' ]; §' i mlllrm”;l’lll' g. chi tiét khd_u cdy
Let<l " chong gdp san nha__ oo
;: 5 § :g % h. toan bo ngéinha
o ["%"I"‘t—* da duoc chéng gia
- g = 5 § 1§ cuong
g ::é 5 ......,_.. "l,. L. chi tiét khaw dinh
= - = L2 gdp ddm san madi.

L-4500«-4500»—4500-.
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Ung sust 9 Qﬂg cWoﬂq(%l%Q %L% A«Xtcl%léj & ﬁmb’f@ng Nam

3)  1.2000~~2000+-2000~
—‘TTA : ] ‘
) B
|
ﬁ
c
T =y
A SRS Lo/t

J .
: . [=)
c) "::—ﬁbod- 11501150~

Cot khung nha dugc gia cudng mot phia biing cdc cay thép géc 60 x 6 ing suat trudc.
Dam dugc gia cuong bing cdc thanh cing két hgp 2 ¢ 30 dng suat trude.

a. cdc cdy thép chéng méi ldp xong, chua tao ing sudt trude.
b. cdc cdy thép chéng ¢ trang thdi ing sudt trudc.

c. chi tiét khdu dinh cét chong
d. chi tiét khdu cé dinh cdc thanh cang
e. chi tiét khdu chén cét chéng.
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Coéng ty Hoa Chét Xay Dwng Phuwong Nam
Ung dung 5. Gia cudng két cau bang c4c l6ng thép khéng dng sudt trudc.

a} ", !
] . "IE
i l/
A i2
/0 T ILD
71 :/
’
i
Al
AI - !
0 |20 |
s L 7
| 30 1] s¢0 [ Lilo0
. T 1%
. 8 4
-
] |; ! [
py i S)-
4’ ./ %i— )
g ;y'/J \{__4.
/IR s
S 4 EE:-‘ §3
v 1 / ig—-——-
i &
S

a. gia cuong cot
b. gia cuong dam

1. b6 phdn can gia cuong; 2. léng thép; 3. cot thép doc bé sung; 4. lop bé-téng bdo vé.

Ung dung 6. Gia cudng dam cot bé-tong cot thép bang két cdu thép khong ing suat

trude.
T _ s
P
! . yan
32
2
13t
8
e 6500

1. két cdu cdn gia cuong; 2. két cdu thép gia cuong; 3. bé phdn dua két cdu thép gia cuong
vao cung lam viée véi két cdu bé-téng cot thép ci; 4. cdc vit chéng cdng:
5. cde ném 6 dinh.
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b ong Ném

g fy Hoa Ché
. Keé d téng cét thép. -

tXé W
t cau thép d& hét t
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i cho két
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N~ RN SR
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7
P
L i ik Y—LO
082300 - T3 "o
e T - 1 S3ss
q_ oeasoo ) ;{[‘,’ 27 | i3

. két cau thay thé bing theép
. chi tiét khdu ke dam

két cdu thép do toan b tdi trong cho két cdu bé-téng cét thép

. tam bé-tong cot thép dé bot mét phdan tdi trong cho san ting
. long thép 6m cét. lam bang thép goc: »

.ddm thép chinh do toan bé tdi trong:

. dam duoi thiét bi moi;

. lop bé-tong duoi goi tua ciia dam;

. cdy chéng. mang ddm dé thiét bi.
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| Phl_l luc 2

Céng ty Hoa Chéat Xay Dwng Phuwong Nam

BANG TRA HE SO UON DOC ¢ CUA THANH THEP CHJU NEN.

D5 Hé s6 udn doc ¢ ctia cdc thanh chiu‘nén, bang thép véi
mér'lh cudng do tinh todn R, kG/cm? nhu sau :
A 2000 | 2400 | 2800 | 3200 | 3600 | 4000 | 4400
0 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000
10 | 0,988 | 0,987 | 0,985 | 0,084 | 0,983 | 0,982 | 0,981
20 | 0,967 | 0,962 | 0,959 | 0,955 | 0,952 | 0,949 | 0,946
30 | 0,939 | 0,931 | 0,924 | 0,917 | 0,911 | 0,905 '0,90_0 '
40 0,b906 0,894 | 0,883 | 0,873 | 0,863 | 0,854 | 0,846
50 | 0,869 | 0,852 | 0,836 | 0,822 | 0,809 | 0,796 0,785 |
60 | 0,827 | 0,805 | 0,785 | 0,766 0,749 | 0,721 | 0,696
-[--70- |-0,782-1- 0,754 | 0,724 | 0,687 -|-0,654 | 0,623 | 0,595 e
80 | 0,734 | 0,686 | 0,641 | 0,602 | 0,566 | 0,582 | 0,501
90 | 0,665 | 0,612 | 0,565 | 0,522 | 0,483 | 0,447 | 0,413
100 | 0,599 | 0,542 | 0,493 | 0,448 | 0,408 | 0,369 | 0,335
110 | 0,537 | 0,478 | 0,427 | 0,381 | 0,338 0,306 | 0,280
120 | 0,479 | 0,419 170,366 | 0321 | 0,287 | 0,260 0,237
130 | 0,425 | 0,364 | 0,313 | 0,276 | 0,247 | 0,223 | 0,204
140 | 0,376 | 0,315 | 0,273 | 0,240 | 0,215 | 0,195 | 0,178
' / 150 | 0,328 | 0,276 | 0,239 | 0,211 | 0,189 | 0,171 | 0,157
160 | 0,290 | 0,244 | 0,212 | 0,187 0,167 0,152 | 0,139
170 | 0,259 | 0,218 O‘,189 0,167 | 0,150 | 0,136 | 0,125
180 | 0,233 | 0,196 | 0,170 | 0,150 0,'135 0,123 | 0,112
190 | 0,210 | 0,177 | 0,154 | 0,136 | 0,122 | 0,111 | 0,102
200 | 0,191 | 0,161 | 0,140 | 0,124 | 0,111 | 0,101 | 0,093
| 210 | 0,174 | 0,147 | 0,128 | 0,113 | 0,102 | 0,093 | 0,085
220 | 0,160 | 0,135 | 0,118 | 0,104 | 0,094 | 0,086 | 0,077
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