Chuong 6: Cdu kién chiu nén

Chuong 6: CAU KIEN CHIU NEN

Muc tiéu va ndi dung co bén ciia chwong 6 trinh bay cdc vin dé sau:

G161 thi¢u chung vé cu kién chiu nén, cac truong hop chiu nén.

Trinh bay dac diém céu tao vé tiét dién va cdt thép cua cAu kién chiu nén ding tam
va léch tam.

Tinh toan cdu kién chiu nén dung tdm, léch tAm bao gém so d6 Ung suat, cac
phuong trinh co ban, diéu kién han ché va cac bai toan van dung. Qua d6 c6 thé nim
duoc trinh ty tinh toan va c6 thé van dung dé tinh toan cac cAu kién chiu nén.

6.1. PAI CUONG VE CAU KIEN CHIU NEN
CAu kién chiu nén 12 ciu kién chiu tac dung cua lyc nén N doc theo truc cua nd.
Tuy theo vi tri cia N ma phan biét thanh hai truong hgp nén ding tdm va nén 1éch
tam:
Khi lgc N dat trung véi trong tam tiét dién ngang ta co cau kién chiu nén ding
tam.
Khi N dat 1éch so véi trong tam tiét dién, ta c6 cau kién chiu nén 1éch tam.
N

a/ I|,N b/ e°-|r—l» c/ /#V M=N.eo
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H 6.1: Céc truong hop ciia ciu kién chiu nén
a)Nén diang tim; b,c) nén Iéch tam.
Luc N dat I¢ch tam tuong duong vdi luc N déat dung tam va mdt momen co6 gia tri:
M = Ne,.

Cau kién chiu nén thuong gdp la cot, thanh nén cia dan, than vom... Trén tiét dién

ngang xuat hién luc doc va mémen.
Trong cau kién chiu nén, luc cat Q thuong it nguy hiém hon so véi cau kién chiu
uon. Tuy vay khi Q 16n ciing c6 thé gy ra sy phd hoai trén tiét dién nghiéng nén can

phai tinh toan kiém tra.

6.2. CAU TAO CHUNG
6.2.1. Tiét dién
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Chuong 6: Cdu kién chiu nén
Péi véi cau kién nén dang tim: thuong c6 dang vudng, chit nhat, tron hay da giac
déu.

a h
H 6.2: Tiét dién cAu kién chju nén ding tim
Ddi v6i cau kién chiu nén l1éch tam: tiét dién ngang thuong c6 dang chit nhat, I, T,
vanh khuyén hoidc cot réng 2 nhanh cé chiéu cao cua tiét dién song song véi mit
phang udn.

7 & 7]

A

[ A v [ A

H 6.3: Tiét dién cAu kién chiu nén 1éch tim
Ty s6 h/b thuong=1,5 + 3
Dién tich tiét dién ngang cua cau kién co thé duoc xac dinh so bd theo cong thuec:

kN
Rb

N: luc doc tinh toan. Trong trudng hop chua co s6 liéu mot cach chinh xac, co

A

thé dung cach tinh gﬁn ding dé xac dinh N.
R, : cuong do chiu nén tinh todn cua bétong
k : hé sb phu thudc vao cac nhiém vu thiét ké cu thé.
=0,9 = 1,1 dbi voi cdu kién nén dung tam
=1,2 + 1,5 d6i v&i cau kién nén léch tim

Khi chon kich thuéc tiét dién ciing can phai théa mén cac diéu kién vé thi cong, vé
han ché d6 manh va bao dam kha nang chiu lyc.

Vé thi cong, can chon kich thuéc sao cho c6 duge su thuan loi vé viéc 1am van
khuon, dat cot thép, do bé tong. Thong thudong canh tiét dién duoc chon theo boi sb
ctia 2cm hodc 5cm, v&i canh kha 16n nén chon bdi sb ctia 10cm.

Vé han ché do manh nhim dam bao sy 6n dinh cta ciu kién. Can han ché do manh
A theo diéu kién sau:

Déi véi tiét dién bat ky: A=—"<],
r
A yo o K “A ~ "~ I
Doi vai tiet dién chir nhat: Ay :E"S/Ic,b
(r=0.288b)
lo: chiéu dai tinh todn cua ciu kién dugc xac dinh theo cong thuec:

1, =y
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Chuong 6: Cau kién chiu nén
Vi y - hé s6 udn doc, phu thudc vao so d6 bién dang cta cau kién khi bi mat 6n

dinh, ttrc phy thudc vao lién két cua ciu kién:

y=2 y=1 wyv=07 y=0,5

H 6.4-Hé s6 y trng véi cac lién két Iy twong.

e e e T

y=15 vy =07

H 6.5-Hé s6 i (g véi mot sé két cau
Vé6i khung nhiéu ting c6 lién két cung gitra ddm va cot, két cAu san d6 toan khdi:
- Khung c6 tir ba nhip tr¢ 1én w =0,7
Véi khung nhu trén, két ciu san lap ghép:
- Khung mét nhip y =1,2 véi tang 1; w =1,56 céc tang trén;
- Khung ¢6 tir 3 nhip tr¢ 1én =1
r: ban kinh quan tinh cta tiét dién duoc xac dinh theo cong thirc cua stic bén vat
liéu.
Ao, Agp - 0 manh gid1 han
- d6i v6i cot nha: A, =120,4, =31

- d6i véi cac cau kién khac: A, =200, 4, =52
6.2.2. Céu tao c6t thép

Cot thép trong cdt gém 6 ¢t doc chiu luc, cot doc ciu tao va cdt dai.
Cot thép doc chiu luc:
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a. Cu kién chiu nén dung tam b. Céu kién chiu nén léch tim

H6.6-Cot thép doc chiu luc

Cot doc chiu lyc ¢ = 12 + 40mm. Khi canh tiét dién > 20cm nén dung ¢ > 16
Trong cAu kién chiu nén ding tam ¢t doc duoc dat déu theo chu vi.

L, :%100%

:umin S:ut £3%

A, : tong dién tich c6t doc
A : dién tich tiét dién ngang
Trong c4u kién chiu nén 1éch tam:
A ¢t thép dit trén canh chiu nén nhiéu
A, : cot thép dat & canh ddi dién (chiu nén it hoic kéo)

Néu A, = A, ta c6 tiét dién dat thép ddi xtng
1=231000%: 1="100%
A, A

Trong do :

A, tiét dién 1am viéc ctia cau kién (ddi v6i tiét dién chir nhat A, =b.h,)

u va p' khong duge nho hon pimin VA (1 + 1) < pmax (Khi can han ché viéce sir
dung quéa nhiéu ¢t thép ngudi ta ldy pmax = 3%; dé dam bao sy 1am viéc chung giita
thép va bé tong thuong 1ay pmax = 6%), thuong pe = (u + ') = 0,5% + 1,5%

Dbi véi cau kién nén léch tam, pmin lay nhu sau:
Umin %0 khi d6 manh
0,05 A <17 hodc 4, <5
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Chuong 6: Cdu kién chiu nén

0,1 17 < 1 <35 hodc 4, <10
0,2 35<4<83 hoac 4, <24
0,25 A>83.

Dbi voi cau kién chiu nén ding tim, do manh tinh theo canh bé cua tiét dién va
. 1ay gap doi tri s6 cho & trén.

Cot thép doc céu tao:

Véi ciu kién nén 1éch tam, khi h > 500mm ma cdt thép doc As, As’ duoc dit tap
trung theo canh b thi con can dat ct thép doc cAu tao vao khoang gifra canh h, dung dé
chiu nhitng ng suit sinh ra do bé tong co ngoét, do nhiét d6 thay dbi va ciing co thé
giit 6n dinh cho nhitng nhanh cbt thép dai qua dai. Cot thép doc cu tao khéng tham
gia vao tinh toan kha nang chiu luc, c6 duong kinh ®>=12mm, c6 khoang cach theo
phuong canh h 13 So =< 500mm (H6.7). Trén hinh 6.7 cac thanh s6 (1) 13 c6t thép ciu
tao. Khi da dat cbt thép doc chiu luc theo chu vi thi khong can dat cot thép doc cau tao
ntra.

Cot dai:

Tac dung: giit vi tri ¢t thép doc khi thi cong, han ché né ngang cua bé tong, gitr
on dinh cbt thép doc chiu nén, khi cau kién chiu luc cit 16n thi cbt dai tham gia chiu
luc cit.

#. 20,254, va 5mm.

Khoang cach dai:a <k.g,,, va ao.

Khi R, <400MPa; lay k=15 va a,=500 mm.

Khi R, >400MPa; lay k=12 va a,=400 mm.
Néu ham lugng cbt thép doc £/'>1.5% ciing nhu khi toan bo tiét dién chiu nén ma
4, >3%thi k=10 va a,=300mm.

Trong doan ndi chéng cot thép doc: a<10.4, .,

Céc dai phai dugc méc neo dé khong bat ra khi chiu nén. Tiéu chuan thiét ké quy
pham ctr caich mot ¢t doc phai c6 mdt cOt doc dat & gbc ¢t dai, khi canh cua tiét dién
<40cm va trén mdi canh c6 khoéng qua 4 c6t doc thi cho phép dung mot dai bao quanh
cac cdt doc do.

D

[ ]

qL So ] So L

h <500 | s00<h’<1000 |

b<400

L 2N J
b<400

a #
D L
So So | So | So | So |
L } } TN
500<h <1000 000<h <1500

H 6.7-C6t doc ciu tao va cbt dai
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Chuong 6: Cdu kién chiu nén
6.3. SU LAM VIEC CUA CAU KIEN
Khi chiu nén ding tdm bé tong va cbt thép doc cung chiu luc cho dén khi bé tong
bét dau bi pha hoai. Lac nay bién dang cta bé tong dat gia tri enc = 0,002 va bién dang
ctia cdt thép es cling bang chimg ay. Néu cdt thép con lam viée trong giai doan dan hdi
thi ing suat sé 1a: os = &Es v6i Es = 200000 MPa thi os = 400 MPa. Nhu vdy néu ¢t
thép c6 cuong d6 (giéi han chay) duéi 400 Mpa thi khi bé tong pha hoai ¢t thép da
1am viéc & ving co bién dang déo, tng suét dat cudng do cua thép. Néu cdt thép co
gidi han chay trén 400 Mpa thi khi bé tong bat dau pha hoai Gng suit trong cdt thép
cling chi méi dat 400 Mpa.
Khi chiu nén thi cdu kién bi udn doc, kha ning chiu luc giam xudng, dé ké dén anh
huong nay ta dua vao hé $6 @ <1 vao kha nang chiu luc ddi voi ciu kién chiu nén
dung tam va hé s6 7>1 vao d6 1éch tam dé tang do léch tAm (giam kha ning chiu luc)

doi véi cau kién chiu nén Iéch tam.

6.4. TINH TOAN CAU KIEN CHIU NEN PUNG TAM CO TIET DIEN CHU
NHAT
6.4.1. So dd ng suat

Thuc nghiém cho biét khi két ciu bi pha hoai, trng suét trong bétong dat dén cuong
d6 chiu nén cua bétong va tng suat trong cdt thép dat cuong do chiu nén cua cdt thép.
Nho luc dinh ma c6 thé tan dung hét kha nang chiu luc cua bétong va cbt thép

LR

RSC.ASt

O ;? Ast

h

H6.8-So' d6 trng suit
ciu Kién chiu nén trung tim
O trang thai giéi han Gmg suat trong cdt thép dat t6i Rec , ing suét trong bé tong dat
161 Rp
Phuong trinh cén bang tinh hoc:
N <Ny, =R,.A +R..A,
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Chuong 6: Cdu kién chiu nén
Tinh theo trang thai gi¢i han (c6 ké dén anh huong ciia udn doc):
N <o(R,.A +R_.A,) (6.1)
N : luc doc do tai trong tinh toan gay ra
A, : dién tich lam viéc cua tiét dién bé tong
A=A (ue < 3%)
A =A-A, (e > 3%)
R, cuong do chiu nén tinh toan cua bé tong, trong do co ké dén hé sb diéu kién 1am
viéc cua bé tong yn, yb tra phu luc.
R,. : cuong do chiu nén tinh toan cua cot thép

¢ h¢ s6 ké dén anh hudng cua udn doc, phu thudc d6 manh A

Khi 1= r'o <28 thi c¢6 thé bo qua udn doc, 1ay ¢=1.

min

Khi 28 <A < 120 c6 thé xac dinh ¢ theo cong thirc thyc nghiém:
¢ =1,028—0,00002884° —0,00161
6.4.2. Van dung
a. Bai to4n thiét ké: Biét kich thude tiét dién, biét lo, N, Rsc, Ro. Tinh Ag

Tinh A= ITO tra bang duoc @
N
—R,A,
Tu (6.1) => A, :(/’R— (6.2)
(A, =A)

Phai kiém tra diéu kién : g, < u,= % <3%

4, < .. nén giam kich thuéc tiét dién hodc cip do bén ciia bé tong dé tinh lai.
Néu van git nguyén sd lidu thi can chon cdt thép theo yéu ciu téi thiéu, 14y Ag =
HminA.

4, >3%: nén tang kich thudc tiét dién hodc ting cap do bén bé tong, hic nay lay
A, =A-A, d tinh lai Ag

Vi du 6.1. Cho mot ¢t chiu nén dung tdm véi cac sb lidu sau: bé téng co cap dod
bén chiu nén B20, cbt thép nhom CIII, bxh= (25x40)cm, chiéu dai cot | =5,4m (cot c6
lién két mot dau ngam — mot dau khép), hé s6 diéu kién lam viéc cua bé tong léy béng
1, N= 1400kN. Yéu cau thiét ké cdt thép doc chiu luc, chon cdt dai theo cu tao v& mat
cit bo tri cot thép.

Loi gidi

- Budc 1: Tra s6 lidu

Véi bé tong B20, cdt thép nhom CII, hé s diéu kién lam viéc cia bé tong yp=1
tra bang c6 Rp=11,5Mpa; Rs=Rs:=280Mpa.
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Chuong 6: Cdu kién chiu nén
IO

- Bugc 2: tinh 4, =

Véi |, =yl =0,7.540 = 378cm
r. =0,288b=0,288.25=7,2cm

:ﬂ:ﬁ:52,5>28 © cAn xét dén ubn doc

¢ =1,028—-0,00002881° —0,0016 4 =1,028 —0,0000288.(52,5)* - 0,0016.52,5 = 0,865
- Budc 3: Ly A, = A=bxh=250x400 =100000mm?
N 1400.10°
T RbA\)
A= _ 0,865
' R 280

- Buoc 4: y, = %.100% = %.100% =1,673%

— 11,5.100000

=1673m* =16, 73cm’

V6i A=52,5= .. =0,4%
Vay 2u., < 14, <3%
- Budc 5: chon va b tri cbt thép. Chon 4¢20+2918 6 dién tich 17,65cm?. B6 tri
nhu hinh V€.
- Buée 6: chon cbt dai theo cu tao
Puong kinh cot dai psw= max(0,25¢max;5mm)= max(0,25.20;5mm)= 5Smm. Chon
dai ¢6.
Khoang cach cbt dai: a<15¢min = 15.18=270mm. Chon khoang cach dai 200mm
- Bu6c 7: B6 tri c¢bt thép nhu hinh vé

()
of @
Q o)
g §
Q N
ee e @
o) @ @ o
(9] w)
Q e e S
o
ee ‘e @
20
=) 400 i

H6.8a: B6 tri thép trén mit cat
b. Bai toan kiém tra: Biét kich thudc tiét dién, biét As, lo, cuong do vat liéu. Yéu
cau tinh kha ning chiu luc.
< ’ r < A ‘A ’ I ’ , ’ s I A J A
Tur kich thudce tiét dién tinh ban kinh quan tinh rmin, tinh 2 =—2 @€ xét uén doc,
r.min

x4c dinh . Tinh Ngh theo cong thitc (6.1) va kiém tra theo diéu kiénN <N,
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Vi du 6.2. Cho mdt c6t chiu nén dung tam vdi céac s6 lidu sau: bé tong co cép do
bén chiu nén B15 (cot dugc do bé tong theo phuong dimg), cbt thép nhém CII, bxh=
(20x25)cm, chidu dai cot 1=3,9m (cot c6 lién két hai dau khép), cot chiu luc doc N=
650kN, cdt thép doc chiu luc 4¢20. Yéu cau kiém tra kha nang chiu lyc.

Loi giai

Bude 1: tra sd lidu

Vi bé tong B15 tra bang ta c6 cudng do tinh toan gbe 8,5Mpa

Thép nhom CII tra bang ta c6 Rs=Rs:=280Mpa

Véi bé tong d6 thang dimg va canh tiét dién nho hon 30cm tra bang ta c6 hé sd
diéu kién lam viéc cta bé tong yp= 0,85x0,85=0,723

Cuong d6 tinh todn cua bé tong Ry = 8,5x0,723= 6,146Mpa

Budc 2:

Cot c6 2 dau lién két khép do vay I, =1=3,9m

r.. =0,288b=0,288.200 =57,6mm

gote 390070
r.. 97,6
28 < A < 120: cot dam bao yéu ciu vé d6 manh va can xét dén anh huong cua udn
doc
=1,028—-0,00002881% —0,00161 =1,028—0,0000288.(67, 71)* —0,0016.67,71=0, 797
Budc 3: u, = i.lOO% _ 1256 .100% = 2,51% < 3%
A 200.250

Liy A = A=200x 250 =50000mm?

Budc 4:
Ny, = o.(R,.A +R.A,) =0,797.(6,146.50000 + 280.1256) = 525207 N =525, 207kN

Ngn < N ciu kién khong du kha nang chiu luc.
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6.5. TINH TOAN CAU KIEN CHIU NEN LECH TAM CO TIET DIEN HCN
6.5.1. Sw 1am viéc ciia cAu kién chju nén léch tim
a. Phan biét cac d¢ léch tim

N\ e A 1A A ~ M \ %) A A A 1A A X [N
Ngoai d¢ 1éch tam tinh hoc e = N con phai ké dén d6 1éch tAm ngau nhién ea do

sai léch vé kich thudc hinh hoc, do ¢t thép dat khong d6i xtmg, do bé tong khong
dong chat,... ea dugc 13y theo sé liéu thuc té. Néu khong c6 sb liéu thyuc té thi 1dy nhu
sau:

Vi két ciu siéu tinh khong chiu lwc nén truc tiép co thé 1dy ea = 0.

Vi két cau tinh dinh hodc 12 bd phan ciia két cau siéu tinh nhung chiu lyc nén truc

tiép dit 1én n6 chon ea khong nhé hon i.lck , i.h , dong thoi:
600 © 30

e, > 2cm d6i v6i cot va thm ¢ h > 25cm.

e, >1,5cm d6i voi cau kién ¢6 h = (15+25)cm.

e, >1cm doi véi cau kién co h < 15cm.

V6i két cau tinh djnh, d¢ 1éch tam tinh toan s& la:
€0 = €01t €a

Vi két cdu siéu tinh, d6 1éch tam tinh toan s& 1a:
€0 = max(€o1, €a)

b. Anh hwéng ciia uon doc doi voi cau kién chiu nén lIéch tam

€o f
€'o= neeo

H 6.9- Anh hwéng ciia udn doc.
Néu céu kién bé tong cdt thép c6 | 16m, kich thude tiét dién nhd, khi luc doc dit
léch tam s& lam cho cAu kién c6 dd vong. D9 1é€ch tdm ban dau eo 8 tang Ién thanh:
o+ f = eo(1+f/eo) = Meo
(n >1: hé sb xét dén anh huong cua udn doc. Hinh 6.9).
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1
77=—N (6.3)
1—
NCI’
Ner : Iuc doc té1 han, dugc xac dinh béng cong thirc thuc nghiém
N =222 v, (6.4)
o §D|

Trong do:
lo - chiéu dai tinh toan cua céu kién.
Eb - mOdun dan hoi ctia bétong.
| — mdmen quan tinh cta tiét dién 1dy dbi véi truc qua trong tim tiét dién va
vudng goéc voi mit phang udn.
Is— mémen quan tinh cta téng dién tich tiét dién cbt thép doc chiu luc léy ddi
v6i truc qua trong tAm tiét dién va vudng goc v6i mat phiang udn

e bh3
Véi tiét dién chit nhat bxh: 1 = —
I, = (A +A).(0,5h~a)’
Khi chua biét As, As gia thiét truéc w = (0,01 =+ 0,02)
= 1,=(A +A).(0,5h-a)*

E . A T VY S
+a= E—S v6i Es- mOdun dan hoi cta cot thép.
b
+ S - hé sb xét dén anh huong cua do 1éch tam.

S 011

+0.1 (6.5)

01+—=
?,

Véi 6, - hé sb 13y theo quy dinh sau:
8, =max(=> S ) (6.6)

Véi S, = 0,5—0,01%"—0,01Rb

Rp- tinh bang MPa.
- hé s6 xét dén anh hudng cua cbt thép cang tng luc trude.Véi két ciu BTCT

thuong ¢, =1.
+¢, >1-h¢ s6 xét dén anh huong cua tai trong tac dung dai han.
M, +N,y
=1+p—— <1+ 6.7
2 B M + Ny B (6.7)

Trong do:
+y - khoang cach tir trong tam tiét dién dén mép chiu kéo (hodc nén it), voi tiét
dién chir nhat: y=0,5h.
+ 8- hé s6 phu thudc vao loai bétong, liy theo Bang 29-TCXDVN 356-2005
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Chuong 6: Cdu kién chiu nén
+ My, Ni - ndi lyc do tai trong tac dung dai han.
Chuy:
+ Khi Mj va M nguoc ddu nhau thi M dugc 1dy gia tri am, lac nay néu tinh
dugc ¢, <1 thi phai lay ¢, =1.
Cho phép bo qua udn doc (= 1) khi:
lo/r < 28
lo/h< 8
r : ban kinh quén tinh cua tiét dién =4
h : canh cta tiét dién chit nhat theo phwong mit phang uén
Cong thuc (6.4) di c6 ké dén nhiéu nhan t6 anh hudng nhung phuc tap trong tinh
toan. GS Nguyén DPinh Cong d dé xuit tinh theo cong thirc sau:
2,5.60.E, .1
Ncr = I—zb (68)
0,2.e, +1,05h
1, 530 +h (6 9)

0: hé sb xét dén do 1éch tam: @ =

c. Hai trwomg hgp nén léch tam

- Truong hop nén 1€ch tam 16n :

Khi M twong ddi 16n va N tuong ddi bé, tirc eo1 = M/N tuong d6i 16n. Trén tiét dién
ngang cua cau kién c6 2 ving kéo nén rd rét. Sy pha hoai c6 thé bat dau tir ving kéo
khi As khong nhiéu (twong tu ciu kién chiu uén coé cbt kép). Truong hop nay xay ra
khi:

X< &q.h, (6.10)

- Trudong hop 1éch tam bé :

Khi N tuong dbi 16n, M tuong d6i bé, e, = M/N twong ddi bé. Cau kién c6 thé bi
nén toan bo trén tiét dién hodc 1 phﬁn nho tiét dién chiu kéo. Su pha hoai thuong bét
dau tir ving chiu nén nhiéu, Gmg véi:

x> orl, (6.11)

Khi chua biét x, c6 thé phan biét hai theo d6 1éch tam nhu sau:

- Iéch tdm 16n khi neo > ep
- Iéch tdm bé khi neo < ep

Véiep=0,4 (1,25 h - £,ho) hodc lay theo kinh nghiém ep = (0,28 — 0,33)h, thudng

chon ep = 0,3h.

6.5.2. Tinh toan cAu kién chiu nén cé tiét dién chir nhat
a. So' d6 wng suat
O TTGH so db g suat dung dé tinh toan cho ca hai truong hop cé thé mé ta theo
50 d0 dudi.
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Céc gia thiét:
+ Bo qua su 1am viéc ctia bétong viing kéo, img suat trong cot thép As 1a o,
Léch tdm I6n: o, =R,
Léch tam bé: o co thé “+* hodc ‘-, duoc xac dinh bﬁng thuc nghi¢m.
+ Ung suét trong béténg viing nén phan bd déu va dat gia tri Ro.

€ N

LT 1]

Gs Rsc
e
Lox |
a ho
h

H6.10: So dd trng suit.
+ Ung suat trong cot thép A, 1a o, .
Khi x>2a'-» o, =R, .

Khi x<2a'=» o, <R,,.

b. Cong thirc co' ban
Ne <[Ne],, = R, bx(h, —§)+ R,.AZ, (6.12)
N <[N], =Rbx+R A\—0. A (6.13)

Trudng hop léch tam 16n: x < &..h ldy o, =R,
Truong hop 1éch tdm bé: x > & .h,, xac dinh o theo cong thic thyc nghiém:
- Di voi cau kién BTCT ¢6 B < B30, dung cot thép co6 R, <365MPa:

o, = ° 1R, . (6.14)
1-&
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Chuong 6: Cdu kién chiu nén

- P6i v6éi cdu kién BTCT c6 B>B30, va cot thép nhéom cao hon
AllI(R, >365MPa):

o, = “—(ﬁ -1} (6.15)

I

11
Trong do:
&= X chidu cao turong dbi cua ving bétong chiu nén.
®; Osc,u— hhu da giai thich & muc xac dinh &g trong chuong 4.
Chuay:
Gié tri o, can thoa min diéu kién sau: —R_ <o, <R..
Diéu kién dé dung duoc biéu thic (6.12) va (6.13) 1a x> 2a’ dé cho (ng suat trong
cot thép A, dat dén Rec.
Khi x < 2a', khéng thé dung cac biéu thic da néu, 1ay mémen ddi véi truc di qua
trong thm A’s. Diéu kién (6.12) tro thanh:

Ne'<[Ne'], = Rbbx(a'—g) +RAZ,
Vi a —g la kha bé nén c6 thé bo qua dé an toan. Khi dé:

Ne'<[Ne'],, =R.Az, (6.16)

1. Bai toan thiét ké cot thép do6i xung: Biét kich thudc tiét dién b, h, chiéu dai
tinh toan lo, loai vat liéu, M, N. Y&u cau tinh toan cbt thép dbi xiang A=A’s.

a. S6 liéu

Tu vat lieu ->Ep, Rp, Rs, Rsc, Es.

Tinh toan hodc tra bang tim &,

Gia thiéta, a’ —ho, Za.

Xac dinh do léch tdm ngau nhién e, Tinh e, = % va eo.

Xét anh huéng caa uén doc.
Gia thiét ham lugng cét thép dé tinh Is
I, =A(05h-a)®+ A (0,5h—a")* = ,bh,(0,5h - a)? (6.17)

Tinhn—>e= neo+2—a

b. Xéc dinh so bd chiéu cao viing nén
Khi diing cot thép c6 R, =R, .

Gia thiét 2a'< x < &, .h, dugc thoa mén, tir (6.13) tinh x, = ——.

N
Ryb

Khi dung cét thép co: R, =R,
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Gia thiét 2a'< x < &, .h_ duoc thoa man, tir (6.13),(6.12) va A, = A', c0:

x2—2(h0+ts)x+%(e+ts)=0 (6.18)

b

Xac dinh x; tur (6.18) .

c. Cac trwomg hop tinh toan:
Truong hop 1: Khi 2a'< x, <& .h,, ding vai gia thiét, ldy x = x1, thay vao (6.12)

duoc:

Ne — R,bx(h, —)2()

A = 6.19
: R.Z. (6.19)
Khi R, =R, tir (6.13) ta cd: Rpbx = N, thay vao (6.12) ta dugc:
N(e+ > —h,)
A=— 2 (6.20)
R.Z,
Truong hop 2: Khi x1 < 2a’, gia thiét khong dang. Khéng ding xi.
Tir (6.16) > A, = & _NE-Z,)
RZ, R.Z,

Truong hop 3. khi x, > &..h,, gia thiét khong dang, co truong hop nén léch tam
bé, tinh lai x.
Khi cau kién BTCT c6 B<B30, ding cbt thép c6 R, <365MPa, tir
(6.12);(6.13);(6.14) (6.15) c6: x* +a,x* +a,x+a, =0 (6.21)
Trong do:
a, =—(2+S&)h,;
_2Ne
R,b
o - —N[2eds +@-5)Z,]n,
° R, b
Giai (6.21) tim dugc x phai thoa man: &,.h, <x<h , néu x>h, thi lay x = ho dé
tinh.
Co x, tinh cdt thép A’s =As theo (6.19).
* C6 thé chon x theo cdc cong thire gan diing
o 10-&)yan+ 25, (ne - 0.48) )

al +2§R'h§ +(1_§R)hoza;

(6.22)
(1-<&3)y, +2(ne—0.48)
Vé6i: n= ;8=£;}/a=£
R,bh, h, h,
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d. Kiém tra
Két qua tinh cbt thép duong chap nhan luc nay can kiém tra ham lugng cot thép va
sosanh vOi g < VA u=pu >p .

A A . -
Vo1 pu=—-.100%; u =—-.100%; 1, = p+ u
b.h, b.h, t

Néu u=p < u,, hoic co thé tinh ra As 4m diéu nay ching t6 tiét dién chon 16n

cin giam kich thudc tiét dién hodc giam cip do bén cia bé tong hodc ldy
: b.h

A=A =y, ﬁ

Néu 4, > ... chung to tiét dién chon bé can tang kich thudc tiét dién hoic ting
cap d0 bén cua bé tong hodc ting nhoém cbt thép va tinh lai.

e. B6 tri cot thép: theo cac yéu cau ciu tao vé dudng kinh, khoang cach, chiéu day
16p bao vé.

Vi du 6.3. Cho c6t cia mot khung siéu tinh chiu nén léch tam véi cac s6 liéu sau:
Tiét dién cot (bxh)= (250x400)mm; | =3,9m (cot c6 1 dau ngam, 1 dau khop). Bé
tong B20 (cot d6 bé tong theo phuong dung); thép doc chiu lyc nhom CII; M=
150kNm, N=500kN, Mah=50kNm, Nar= 300kN
Yéu cau: thiét ké cot thép ddi xtirng va chon ¢t dai theo ciu tao, v& mat cat bd tri
cot thép.
Loi gidi
- Budc 1: tra céc sb liéu tinh toan
Bé tong B20 c6 cudng do tinh toan gdc 11,5 Mpa; Ep= 27x10%Mpa
Cot d6 bé tong theo phuong dung, kich thude 16n nhét cua tiét dién 16n hon
300mm tra bang ta c6 hé s6 diéu kién lam viéc yp= 0,85x1= 0,85
Cuong d6 tinh todn cua bé tong Ry=11,5x0,85=9,775Mpa
Thép nhom ClI c6 Rs=Rs:=280Mpa; Es= 21x10* Mpa
B20 va Cll c0 &r= 0,623; ar= 0,429
Gia thiét a=a =4cm= h, =h—a=400-40 = 360mm

Xéac dinh cac do léch tam

Do 1éch tdm tinh hoc ¢, = M = 150 =0,3m =300mm
N 500
G%OII = %.3900 =6,5mm
D9 léch tAm ngau nhién e, > b 400
— =——=13,33mm
30 30

Lay e, =13,33mm
Vi két ciu siéu tinh do vy d6 1éch tAm ban dau eo= max(ei; €a)= 300mm

Xét anh hudng cua uon doc:
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Chiéu dai tinh toan |, =0,7.1 =0,7.5200 = 3640mm

D0 manh 4, :I—°=@=9,1>8: can xét dén udn doc

Gia thiét ham luong cdt thép pe = 1,5%
I, = 4.bhy.(0,5h- a) =0,015.250.360.(0,5.400— 40)2 = 34,56.10°mm*

4 3 3
a=Ee 210 g og BN 2504007 335 108
E, 27.10 12 12
& _30_ 75
h 400
| 3640

S, =0,5-0,01-2-0,01R, =0,5-0,01.2=_0,01.9,775=0,311;
h 400

0, = max(-=> °, Oin) =0,75;

S= 0’115 +o,1=% 10,1=0,23
0,1+ % 0,1+
Pp
_ 1y pMitNY g g 04800200 40 g gy
M+ N.y 150+ 500.200
Véi f=1y=0,5.y =0,5.400 = 200mm
Ncr = 6 42Eb (_ s )
Iy D
3 6
_ 5427107 (0,231333107 | 5 78 34,56.10°) = 6,006.10° N = 6,006kN
3640 16

Tinh theo cong thic cia GS. Nguyén Pinh Céng: N, _2505,1

|2
2 5.1.27.10%1333.10°
3640°
Sai 1éch gitra 2 gid tri 1a khong 16n, co thé chap nhan dugc:
1 1

Hé sb udn doc 7 = = =1,091

LN 50

1-— %
N, 6005, 738

e=1., +2—a 1091300+4—(2)0—40 487,3mm

V61 6=LN,

=6,791.10°N = 6,791kN

- Budce 2: xac dinh so bd chiéu cao vung nén x voi gia thi€t 1€ch tdm 1on va thép co
Rs=Rsc

3
U N 50000° ool
R0 9,775.250

Taco &.h, =0,623.360 = 224,28mm; 2.a" = 2.40 = 80mm
Viay 2.a <x<& .h: thoa diéu kién da gia thiét
- Buéc 3: tinh cbt thép
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206,4

N.(e+)2(—ho) 500.10%(487, 3+ —360)

= =1196mm?
R..(h,—a) 280.(360 — 40)

A=A=
- Buéc 4: xtr Iy két qua tinh toan
Két qua tinh toan As duong nén chap nhan

A 1196
— =2 100%=
Al bh T 250.360

5<An<10nén g =0,2%; 4., =3,5%

Thoéa man yéu cau vé ham lugng cot thép.

.100% =1,32% (so v&i gia thiét sai 1éch khong nhiéu).

- Bué6c 5: chon va b tri cbt thép

As=As'=1196mm? : chon 2¢25+$20 (1296mm?)

- Buéc 6: kiém traa, @

a= a=25+25/2=37,5mm: sai 1&ch it va thién vé an toan nén bai toan két thic.
Chon cdt dai theo yéu cau ciu tao:

buong kinh cbt dai: @, >0,25.¢ . =0,25.25=6,25mm, chon dai ¢8

Khoang cach gitra cac cot dai: a<15.¢ . =15.20=300mm, chon khoing cach

200mm.

©

?8a200 3

2025
L ] ]

® & »
250

25 25
w0

Hinh 6.10a: Bo tri c6t thép

Vi du 6.4. Cho phan trén ctia cot nha cong nghiép mot tang lap ghép. Tiét dién cot
(bxh)= (400x600)mm; 1 =4,8m (cot c6 1 dau ngam, 1 dau ty do). Bé tong B30 (hé sb
diéu kién lam viéc cua bé tong bang 1); thép doc chiu luc nhom CII; M= 124kNm,
N=384kN, Mgh=8KkNm, Nan= 280KkN.

Yéu cau: thiét ké cot thép ddi xtrng va chon ¢t dai theo ciu tao, v& mit cit bd tri
cbt thép.

Loi giai

- Budc 1: tra céc sb liéu tinh toan

Bé tong B30 co cudng do tinh toan gbe 17 Mpa; Ex= 32500Mpa

Cot lap ghép c6 hé sb didu kién lam viée yp= 1

Cuong d6 tinh todn cua bé tong Rp= 17 MPa
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Thép nhom Cll ¢6 Rs=Rs=280Mpa; Es= 21x10* Mpa
B30 va Cll ¢6 £r= 0,573; ar= 0,409
Gia thiét a=a =5cm = h, =h—a=600-50=550mm

Xac dinh cac do 1éch tam:

D6 lch tam tinh hoc & == 224 _ g 393m — 323mm
N 384
Ly i.4800 =8mm
D6 léCh tam ngau nhlén ea > 600 600
h 600
—=——=20mm
30 30

Liy e, =20mm
Vi két cu tinh dinh do vay do 1éch tim tinh todn €o= €1 + €a = 323+20= 343mm
Xét anh huéng cua udn doc:
Chiéu dai tinh toan |, =0,7. = 2,5.4800 =12000mm

Do manh 4, =|—°=@=20>8: can xét dén udn doc
h 600
3 3
= b.h® _ 400.600 72 10° mm
12
, N X g 2,5.0.E,.I
Tinh theo cong thurc ciia GS. Nguyén Pinh Cong: N, = —Z
0
V&l 0= 0,2e,+1,05h 0,2.343+1,05.600 _ 0,626
1,5e,+h 1,5.343+600
8
N, = 2,5.0,626.325(2)0.72.10 2 54.10°N = 2540kN
12000
Heé s6 ubn doc 7=—+ = = 118
S 50 uon doc n—l_l—l_ 384 &
N 2540

e=17.8,+ 2 —-a=118.343+300-50 = 655mm

- Budc 2: xac dinh so bd chiéu cao vung nén x véi gia thiét 1éch tam 16n va thép co
Rs=Rsc

3
= N _ 384.10 —56,5mm
Rb  17.400
Tacd 2.a =2.50=100mm
Viy x<2a

- Buéc 3: tinh cbt thép
A=A = N(e—z,) 384000.(655—-500)
R,.Z, 280.500

= 422mm?

- Buéc 4: xtr Iy két qua tinh toan
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Két qua tinh todn As dwong nén chap nhan

A 422
_ =2 100%=
A=l bh T T 400,550

A< 24nén g =0,2%; . =3,5%

.100% =0,192% (so v&i gia thiét sai 1éch khong nhiéu).

Thoa méan yéu cau vé ham luong cbt thép.

- Budc 5: chon va bd tri ¢t thép

As=As= 422mm? : chon 2¢20 (624mm?)

- Budc 6: kiém tra a, a’

a= a'= 20+20/2= 30mm: sai 1éch it va thién vé an toan nén bai toan két thic.
Chon c6t dai theo yéu cau cdu tao:

Puong kinh cot dai: ¢, >0,25.4_ =0,25.20=5mm, chon dai ¢6

Khoang cach giita cic cot dai: a<15.4_ =15.20=300mm, chon khoang cach

min

200mm.
- )
) S @o@
o g Y S
o — e
S
S
@ —@
600

Hinh 6.10a: Bo tri ¢t thép

2. Bai toan thiét ké cot thép khong doi ximg

a. Trwong hgp 1éch tam lon: 7e, > e,

Ne, <[Ne],, = R,bx(h, —g) +R Az, (6.12)
N =N, = Rjbx+R A ~R.A (6.13)
Ta cd ba an sb: x, A’s, As. Vi vay ta cd thé gia thiét trudc x hodc A’s.
Bai toan 1: Gia thiét x, trong khoang han ché: (2a’;&:h,). Thay x vao (6.12) tinh
A’s.
R,bx + R_.A'",—N
R

S

Khi A’s> 0 thi thay vao (6.13) tinh A, = (6.23)
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Khi chon x luu ¥ néu chon x = &rho s& cho két qua As bé nhat nhung As s& 1én
hra
2

nhat, Ast= As+ As 1a mot ham cua x, ¢6 thé chimng minh dugc néu chon x =

s& c6 Ast bé nhat.
Khi A’s< 0 nén giam x dé tinh lai. Néu X = Xmin= 2a’ ma Van xay ra A’s<0 thi lay

A’s theo ciu tao va tinh As theo (6.16).
Bai to4n 2: Cho trudc A’s (theo cau tao hodc theo mot su lua chon nio do)

bat &= hi;am =£@1-05¢&) . tr (6.12) suy ra: «,,

Ne—R A Z,
a., = 2
R,bh

—>&=1-1-2¢, .

Tinh x = &h, . Khi thoa mén diéu kién 2a'< x < &,.h, suy ra:

_ Rybx+R,.A,—N
s RS
Néu x> &h, ching t6 A’s chua du, can ting A’s hoic tinh A’s theo cong thuc

A

(6.12).
Néu x<2a’, ké ca truong hop tinh o, <0, chiing to A’s kha Ién, nén giam A’s dé

tinh lai. Khi khéng thé giam A’s thi tinh As theo cong thtc (6.16).
b. Truomg hop nén léch tim bé: e, <e, .
Néu thoa man diéu kién: N <N, =R.,b(h—27e,) (6.24)
Bé tdng du kha nang chiu luc, cét thép chi can dit theo cau tao.
Khi diéu kién (6.24) khong thoa man ta phai tinh cét thép vai didu kién
&y < x<h,.
Luc nay c6 ba phuong trinh:

Ne, < [Ne],, = R, .bx(h, —g) +R Az, (6.12)

N =N, = Rybx+ Ry A~ A (6.13)

o, =|— 5 1R (6.14)
1-S%

C6 3 phuong trinh ma 4 an sé: X, o, As, A’

Bai toan 1: Chon trudc x (tinh x theo phuong phap dang dan)

Chon As theo yéu cau cau tao, chon x theo cac cong thic gan dang:

[(1_§R)7an+2‘§R (n5_0-48)]h0 (6.22)
(1-4Rr)7, +2(ne—0.48)
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va tinh A’s:
Ne - R.bx(h, — )
A, = 2 (6.12)
RSC 'Za
Tinh lai x:
. N+C—RSCA5—RSAS (6.25)
R,b+—
hO
vei ¢ = 2RA

R
Tinh lai A’s theo (6.12) vaéi gia tri méi caa x. Quy trinh tinh toan nay cé do hoi tu
cao va cd thé 1y cac gi4 tri thu dugc sau mot chu ky lap.

Khi 7e, <0,15h,, cét thép As chiu nén dang ke, can kiém tra theo cong thuc:

Ne'-R,bx(0,5x —a)

A, =
O (ho - al)

(6.26)

Bai toan 2:

Chon truéc As theo ciu tao. Bai toan con lai 3 an sd. Sau khi bién ddi, ta duoc
phuong trinh bac 2 cua x:

0,5R,bdx” + 2(R,.A.Z, — R,bda")x — (Ne'd +tR,A,z,) =0 (6.27)
Trong do:
d=h-&h,; t=h+&h,; e=Z, —e.

Giai phuong trinh trén, kiém tra diéu kién &;h, < x<h,. Néu tinh x vuot ra khoi
gidi han trén chang to As chon 1a chua hop ly, can chon lai.

Truong hop dic biét: chon As hoan toan theo ciu tao va khdng ké vao trong tinh
toén thi c6 thé cho As=0, phwong trinh (6.27) don gian hon.

Ciing c6 thé lap phuong trinh ctia x bang cach lay mé men d6i véi truc di qua trong
tam cot thép A’s, co:

Ne'—Rbbx(g —a')=0 (6.28)

Dit o = ai T = (0,50 -1)

Ne
Suyra: T =———
y R

27
be

a=1+J1+2T ; X = c@'
Diéu kién x <h. Néu tinh duoc x > h thi phai dat cbt thép As theo tinh toén, Iic nay
Aschiu nén. Sau khi ¢6 x tinh A’s:
_ N —R;bx
s RSC
Sau khi tinh ra phai kiém tra lai ham luong cét thép nhu d6i véi tinh cét thép doi
Xtng.

A (6.29)
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Vi du 6.4: s6 liéu nhu vi du 6.3, yéu cau thiét ké cot thép khong dbi ximg.
Budce 1: chudn bi s6 liéu tinh todn, giéng vidu 6.3
Buoc 2: xac dinh truong hop tinh toan
Ta co 7., =1,091.300 = 327,3mm
e, =0,4.(1,24h—&,.h;) = 0,4.(1,24.400 - 0,623.360) =110,3mm
Taco n.e, >e, roivao truong hop léch tdm 16n, chuyén sang budc 3.

BuGc 3: tinh cot thép

Chon x=0+2 _%60+40 o500
X ; 200
N.e—R,bx.(h,—2) 500.10°487,3-11,5.250.200.(360 - =)
A= 2 =1051mm?
Re-(h,—2) 280.(360-40)
1 _ _ 3
A - Rb.b.x+I;sc.As N =11,5.250.200+222.1051 500.10° _ g2

S

Bueée 5: xir Iy két qua tinh todn

u=2 1009 =319 10006 -1,32%
bh, 250.400

4 =2 100% =% 10006 -1,05%
bh, 250.400

Vay u, gt > i =0,2% va 1, <3,5%

Budc 6: chon va bd tri ¢t thép

A, =1051mm’: chon 3¢22 (1140mm?)

A =1319mm?*: chon 3¢25 (1473mm?)

Bude 7: kiém tra a, a’, pr. Cac gia tri nay néu sai léch nhiéu hodc thién vé nguy
hiém thi gia thiét lai va tinh lai.

Tuong tu vi du 6.3 ta ¢ a, a sai l1éch it va thién vé an toan, ut o sai I¢éch nhung két
qua chap nhan duogc.

© 9 @
o
10 Q N
S & °
@ —®
° —e T
@ —@
25 25
= 400 =
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3. Bai toan kiém tra kha ning chiu lwc

Biét b, h, lo, vat liéu. Y&u cau kiém tra tiét dién c6 du kha nang chiu cip noi luc M,
N.

Tur vat liéu c6: Re, R, E, Tinh &,. Dya vao chiéu tac dung cia M dé xac dinh ct
thép As, A’s.

Tinh a, a’, ho, Za, €1, €0, 77, €.

Gia thiét co trudng hop nén léch tam 16n thong thuong 2a'< x < &,.h, . Tir (6.13) x&c

dinh x va dat la xo:

N+R.A -R_ A,
X, =
R, b

Cac trwong hgp xdy ra:

Truong hgp 1: Khi 2a'<x, <&, h, ,gia thiét ding, 1y x=x thay vao (6.12) tinh
INe | vakiém tra.

gh

Truong hep 2: Khi X2 < 2a’: khong phu hop gia thiét. Tinh [Ne'],, theo

Ne'< [Ne'],, =R..A;z, (6.16)

Voie’ =e-Za= ne, +a-0,5h.

Truong hop 3: Khi x, > &, .h , khong phi hop gia thiét, xdy ra nén léch tim bé,

tinh lai x.
X = (N_Rsc'As)(l_é:R)ho+Rs'As(l+é:R)ho (630)
R,D@—Zx)h, +2R,.A,

Diéu kién: &h, <x<h,.

Néu tinh dugc x > h thi phai tinh lai x, lay o, = -R_, .
o N-R (A +A) (6.31)

R,.b
Thay gia tri x vao (6.12) tinh [Ne],,

Chuay:

Khi kiém tra kha nang chiu luc, ngoai viéc kiém tra su lam viéc trong mat phéng
ubn can kiém tra su chiu lyc theo phwong ngoai miat phang udn khi b<h. Luc nay tinh
todn nhu truong hop nén ding tam.

Vi du 6.5: s6 liéu nhu vi du 6.3, cho thém A= As = 3¢20, yéu cau kiém tra kha
nang chiu lyc.

Budc 1: tra s liéu, giéng vidu 6.3

Budc 2: b tri cot thép dé tinh a, a’, ho
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a=a =30mm;h, =370mm; A = A =942mm?

Budc 3: két qua tir vi du 6.3 ta c6

g, =300mm; 7 =1,091;e = 487,3mm;e =7.¢, —g+ a =1,091.300 —% +30=157,3mm

Budc 4: kiém tra kha ning chiu luc

Gia thiét roi vao truong hop léch tam 16n:

L N+ R.A-R..A, 500.10°
° R, b 11,5.250

2.a = 60mm; &, hy = 224,28mm thoa dicu kién 2.a° < x < &,.h,

=174mm

Kiém tra kha nang chiu luc theo diéu kién (6.12)
Ne <R, b.x.(h, —g) +R,.A(h-2)

N.e =500.10%487,3 = 243,65.10° Nmm

R,.b.x.(h, —g) +R..A.(h-2) =11,5.250.174.(370—%) +280.942.(370-30)

=231,25.10° Nmm
CAu kién khong du kha ning chiu luc.

6.6. Bi¢u do twong tac
Biéu db twong tac 13 biéu do thé hién kha ning chiu luc cua tiét dién véi moi gia tri
N va M. Tuong tac c6 nghia la twong tac gitta M va N
Pé tinh toan va vé& biéu do tuwong tac c6 thé theo mot trong ba cach sau :
v" Cho N thay d6i 0<N < Ny, VOi mdi gia tri N tim duoc gia tri M twong Ung,
tir 46 duge cac diém (M,N), ndi cac diém d6 s& dugc biéu d6 tuong tac.
v Cho eo thay d6i 0<e, <co, v6i mdi gia tri eo ta tim dugc N tuong tng, tir do
xay dyng dugc biéu do twong tac.
v Cho x thay d6i 0<x<&.h), tinh theo nén léch tdm 16n sau d6 cho
&,.h, < x<h, tinh theo LTB, véi mdi gid tri ctia x tim dugc cip M, N.
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M, N
B C
D
B
N M
C D
Hinh 6.11: Biéu dd twong tac mdt chiéu
M, N
B C
D
B
N M

C D' D

Dl
Hinh 6.12: Biéu dd twong tac véi M hai chiéu
M
C
B
D
B
N
C D' D
5

Hinh 6.13: Biéu d6 twong tac véi M, N 2 chiéu
Dic diém cua biéu dd twong tac: biéu dod tuong tac ¢ 2 ving, vung 1 (ving gach
chéo) va ving 2. Néu c6 cap noi lyc (N,M) nam trong ving 1 thi tiét dién du kha nang
chiu lyc va nguoc lai. Lan can diém B ¢6 thé roi vao truong hop nén LTB hoac LTL,
doan BD tuong ung véi nén LTL, doan BC tuong ing v61 nén LTB.
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Hinh 6.14: Cac diém dic biét trén biéu dd twong tac
Véi diem K ¢6 Nk < Nmax VA Mk < Mmax nhung diém K lai diém nguy hiém. Vi vay
khi thiét ké cAu kién chiu nén 1éch tim can phai kiém tra cho tit ca cac cap ndi luc, do
vay viéc xay dung biéu do twong tac 13 thudn loi va nhanh chong nhat.

6.7. Ho biéu dd twong tac khong thir nguyén
Dit cac thong so:

5=i=a o= RSC'A% — Rs& ;f:i

—,a = =
h h'~ Rbh Rbh' h
ﬂS:$:1—2.§+§R;n: N ‘M= N_77_e02
R 1-& R.bh" R,bh

Bién d6i phuong trinh can bang luc tré thanh: n=¢&+a.(1-,)

Khi <&, thi o,=R; 8, =1

Khi £>¢& thi g, =-1

Bién d6i phuong trinh c4n bang méd men tré thanh:

m=¢£.(1-0,5)+(1-6).(a-0,5.n)

Pé 1ap ho biéu d6 khong thir nguyén can cho céc gia tri 8, &, a. Cho biét sb & thay
ddi tinh ra céac cap gia tri m, n.

Dung ho biéu d6 khong thir nguyén dé kiém tra kha niang chiu lyc hodc tinh toan
cbt thép, trinh tu thuc hién theo cac budc sau:

- Chuan bi s6 liéu tinh toan:

Tra bang dé x4c dinh cac s6 liéu: R;R;R, ;&

Du kién tong s thanh thép t va sd luong cac 16p thép bd tri k.
Tinh p :%;5 :% (a 1a khoang cach tir trong tAm thép dén mép bé tong, co thé iy

a=0,1h).
Tinh cac hé $6: a, =%;J/i =1—5—(i—1)-%i,3i =7,-05
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- Cho i cac gia tri dé tinh m, n.
N=¢&— g4 Ppim=0,58(1-&)+ . (pp )
- Tir cac cdp (m,n) xay dung duoc ho biéu dd tuong tac

n

2.0

1.6

1.2

@.2\%.3 ¢=0.410=0.5
0.6 > > >
0.4

0.1 02 03 04 05 06
Hinh 6.15: Ho biéu dd twong tac khong thir nguyén
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CAU HOI ON TAP CHUONG 6

1.
2.

Trinh bay dac diém cAu tao cua ciu kién chiu nén?

Trinh bay tac dung cua cbt dai trong cu kién chiu nén? Cac yéu cau ciu tao clia
cbt dai trong cAu kién chju nén?

V& so d6 ung suat, thiét 1ap cac cong thuc co ban va diéu kién han ché cho ciu
kién chiu nén c6 tiét dién chit nhat theo cac truong hgp sau: nén Iéch tam 16n,
nén léch tam bé?

Tai sao véi nhom cot thép CIV hoac AIV tr¢ di thi cuong do chiu kéo khi tinh
todn 16n hon cuong do chiu nén?

Trinh bay trinh tu thyc hién cac bai toan van dung cua cau kién chiu nén ding
tam, l1éch tam 16n va 1éch tam bé?

Y nghia va tac dung cua biéu d6 twong tac? Cach xay dung biéu do twong tac?
Cot cuia khung bé tong cbt thép toan khdi, dd bé tong theo phuong dimg, san
lép ghép, chiéu cao H, tiét dién cot bxh. Cép ndi lyc tinh toan gém M, N trong
d6 phan do tai trong dai han M, Nj, cot thép vé phia chiu nén As. V& phia chiu
kéo As. Y8u cau kiém tra kha nang chiu luc.

Nhom
STT| H| b h M N M Ny | Bétong | cot | As | As
(m) | (cm) | (cm) | (kNm) | (KN) | (kNm) | (kN) | c6 B thep
1 (32| 22 | 60 200 | 600 | 100 350 15 CHI |3¢20 | 3¢18
2 | 36| 25 | 60 250 | 800 | 150 | 400 15 Cll | 3922 | 3920
3 |42 30 | 80 400 | 1200 | 200 | 450 25 CIV | 3925 | 3920
4 145 25 | 70 600 | 1500 | 250 500 20 All | 4¢25 | 3918
5 |54] 30 | 90 800 | 1700 | 300 550 25 AlV | 5022 | 3¢18

8. Cot lép ghép co tiét dién bxh, lo. Cot chiu cdp ndi lyc tinh todn M va N trong dé

M va Ni. Yéu cau tinh cdt thép dbi xtmg, v& mit cit bd tri thép.

Bé
STT| 1o | b h M N M; N | tong | Nhom cdt
(m) | (cm) | (cm) | (kNm) | (kN) | (kNm) | (kN) | coB thép
1 7 | 22 | 60 | 200 | 960 | 100 | 350 15 ClI
2 8 | 25 | 60 | 250 | 1000 | 150 | 400 15 Cli
3 |82 30 | 80 | 400 | 1200 | 200 | 450 25 Clv
4 |86| 25 | 70 | 600 | 1500 | 250 | 500 20 All
5 9 | 30 | 90 | 800 | 1700 | 300 | 550 25 AlV

9. SO liéu nhu bai trén. Yéu cau tinh cot thép khong do6i xtimg, vé mit cat bo tri
thép.
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