CAC TIEU CHUAN VA TAI LIEU AP DUNG:
Cdc tiéu chudn éap dung:
+ T&i trong tac déng. Tiéu chudn thiét k& TCVN 2737-1995.

+ K&t cdu bé tong cét thép. Tieu chudn thiét k& bé tong cot thép TCXDVN

5574-2012.

+ BAn vé xdy dung vd coéng trinh xdy dung. BAng théng ké thép.

Cdc tdiliéu tham khdo:

+ K&t cdu Bé téng cdt thép 1 (phdn cdu kién co bdn).

+ K&t cdu Bé téng cdt thép 2 (phdn cdu kién nhd cla).

+ DS An Bé tong cbt thép 1.

+ 80 tay thuc hanh k&t cdu cong trinh...

PHAN TiCH TONG QUAN CONG TRINH:

Trong ndi dung hoc phdn ndy, chidng ta chi dé cdp dén céng trinh dan

dung dang khung bé téng cét thép dd todn khdi, cé s& tdng han ché. Vi
vay, sinh vién phdi néu ra ducc cdc van dé:

Vat liéu s& dung cho cong trinh.
Tai sao phdi chon so dd tinh cho k&t cdu chiu luc (khung phdng, khéng
gian..) cda coéng trinh.,
Cong trinh thiét k& cd ddp Ung dugc khd nang thi cong hién nay hay
khéng?
Gidi phdp thiét k& cho céng trinh cé khd thi vé mat kinh t& hay khéng?
Trong cong trinh (dua vao bdn vé kién trac), cdu kién ndo Ia cdu kién chiu
luc, cAu kién ndo chi déng vai tré bao che..
TAI TRONG TAC DUNG LEN CONG TRINH:
1) Idi trong diing tinh todn:

a) Tinh tdi:

Coéng trinh thudng bao gdm cdc tdi trong nhu sau:

Cdu tao san bao gdm cdc I8p nhu sau:
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STT | Céc I8p cdu tao san | Trong lugng riéng y (daN/m?) | Hé s6 vuat tdi (n)
1 | Gach lat nén day 20 1800 1.1
2 | VUGa lot san ddy 20 1600 1.3
3 | BAn BTCT (tu chon) 2500 1.1
4 | VJa trat trdn day 15 1600 1.2
5 | budng 6ng, thiét bi... 20 (daN/m?) 1.2

Tudng gach éng day 100:

1800 x 0,10 x 1,1= 198 (daN/m?2).

Tudng gach &ng day 200:

1600 x 0,20 x 1,1= 352 (daN/m?).
Tudng gach &ng (khdng nung) dday 100:
1433 x 0,10 x1,1=158 (daN/m?2).

Vach kinh khung nhém:
1.1x30 (daN/m?).

Vdch ngdn nhe: 1dy 30 (daN/m?2).
LSp bé tdng gach v3 (6 san 1&t khu vé sinh): y=1600 (daN/m?).
Lan can, tay vin: 30 (daN/m)...

b) Hoat tdi:
Mdai BTCT:
Phong &:
Cdau thang, hanh lang:
Phong tdm, WC

75x1,3 =97.5 (daN/m?).
150x1.,3 =195 (daN/m?).
300x1,2 =360 (daN/m?),
150x1,3 =195 (daN/m3).

2) Idi trong ngang tinh todn:

Gio:
W, =nW,kc




Trong do :
W, : Gid tri dp luc gid.
k : hé s& tinh d&n su thay ddi dp luc gié (fra bang).
c: hé sé khiddéng , c = +0,8 (dén gid ) ; c=-0,6 (hut gid).
n:hé sé vugt tdi, n=1,2.

- Ngodi ra, con cé cdc tdi trong khdc nhu: dp luc ngang cda nén dat, dp
luc muc nudc ngdm, tdi trong do déng dat..

TINH TOAN SAN:

1) Tinh toan san theo trang thai gidi han I:

HAu hét k&t cdu san cla cdc cong trinh dan dung bé tong cét thép dé
todin khéi thusng cé hai logi: bdn ddm va bdn ké bén canh. D& cho viéc tinh
todn dudc thudn Igi ta chdp nhdn gid thiét: lién két gidia dadm va bdn & lién
k&t ngam khi h>3h,, lién k&t khdp khi hy<3h,.

Viéc xdc dinh bdn loai ddm hay bdn k& bdn canh tuy thudc vao kich
thudc theo hai canh clia 6 bdn (sinh vién xem Iai tdi liéu dd hoo).

D& théng nhdt, ta tinh bdn theo so dd dan héi.

a) Bdn dam:

K&t cdu logi bdn dam thudng cd mot vai so dé tinh nhu sau:

- DA&m don gidn:

Aﬁ
—
Aﬁ

- DAm mot nhip cé Mot lién k&t ngdm, mot lién k&t khép:

q
NN
L k
gxL 9gxL*
8 128




- DAm mot nhip ¢6 hai lién k&t ngam:
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Vidu 1: Cho mat bang san nhu hinh v&. Xac dinh ndi luc 18n nhdt xudt hién
trong & bdn thu 2.
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Ta nhan thdy, 6 bdn thd 2 thudc 6 bdn logi ddm nén ndi luc chd yé&u chi xudt
hién theo phudng doc (fruc chd).
Chon chiéu day 6 bdn:
h, = % 3
L&y: D=1.0, m=30, L,=1600.
=h,=53 mm



Vi 6 bdn 2 d8 todn khéi v&i 6 bdn 1 (6 bdn 1 dugc chon 80 mm), dé tién
cho viéc tinh todn va thi céng, ta chon:
hy=80 mm.
Chon kich thudc dém truc B, C:

h, = i—i L
12 16

—h=333:250

Chon: hy=300 mm.

Ta nhan thdy: h,>3 h,, lién k&t gida 6 bdn s& 2 v&i dam truc B, C 1& lién k&t
ngdm, cd sd dd tinh 1d ddm don gidn 2 lién k&t ngam, tiét dién tinh todn 1a:
100x8 (cm).

Gid s’ t6ng 1tdi trong phan bd 1én san 1&: g'=g'+p"=405+195=600 daN/m?.
Gid tri ndi luc xudt hién trong 6 bAn nhu sau:

Tai gida nhip:

M, = qu _ 600;41'62 64 daNm/m.
Tai goi:

v 4L B00XLE" _og oNm/m,

¢ 12
b) Bdn ké bén canh:
B&i v&i bdn k& bén canh chdng ta thudng quan tadm dén 2 dang chinh:
bdn don va bdn lién tuc.
- Ban don:
N6i luc trong bdn don dudgc tinh todn bdng cdch tra bdng.
+ Mémen dudng I&n nhat:

M, =m,.P
M, =m,.P
+ Mémen &dm I8n nhat:
M, =k,.P
M, =k,.P

- Banlién tuc:

Khi tinh todn bdn lién tuc cdn xét dén t6 hop bdt Ioi cla hoat tdi, momen
duang & nhip cb gid tri I8n nhat khi hoat 1di ddt cdch 6 (sinh vién xem lqi cdc
tai liéu da hoo).

+ Mémen dudng I8n nhat:

M,=m, P +m, P’

! "
M, =m,.P"+m,.P



E _ pll, P pll,

V&i P'= , P'=—4+G= I
> 5 > + +ghl,
+ Mémen adm I8n nhat.
M, =k, .P
Mn = kiZ'P

¢) Tinh todn cét thép:
Cét thép tinh cho cdc 6 bdn, dugc qui vé tiét dién bxh cla cdu kién
chiu uén. V&i b=100 (cm), h 1& chiéu day cla bdn san.
Gid thigt: a = hy=h,-a.

M 1+1-2a, M

a = , =, =
M Rbbh()z g 2 AS gRshO
HAam lugng cbt thép tinh dugc phdi thod yéu cAu: p, <U< M mex
=q, Rb
U max=0% R5
Umin= 0105%

Dién tich c6t thép chon xem 1& dat yéu cau:

0% < AA, = Ao = A <5% (chinh xac 0%<AM<10%)

ch
* Luu y: c6t thép tinh todn cho 1 (m) chiéu rong san.
Vidu 2: Xac dinh ndi luc & 6 san th 1 theo viduy 1.
Gid st " =g"+p"=405+195=600 (daN/m3).
Dua vdao kich thudc da chon & vi du 1, lién két gitia bdn va da 1 lién két
ngam.

Ta co:

o P _phl, _240x40x42 0.0 o

2 2 2

L p'21'2 vl :w+360x4.0x4.2 8064 daN.

2
P=(g"+ p")ll, =600x4.0x4.2=10080 daN.

X6t 2 - j—é —1.05-m,,=0.0384, m,,=0.0341, m,,=0.0187, m,,=0.0171,

1

Ke1=0.0437, ky,=0.0394.

- Momen duong I8n nhat:
M,=0.0384x2016+0.0187x8064=228 daNm/m.
M,=0.0341x2016+0.017 1x8064=207 daNm/m.
M=0.0437x10080=440 daNm/m.
M,=0.0394x10080=397 daNm/m.



* Luu y: Viéc tinh todn theo bdn lién tuc & phdn trén chi mang tinh gan
dang (thién vé an todn). Thuc t&, két qud chi ding cho tat cd cdc nhijp khi
sd do tinh Ia dam lién tuc (déu nhijp) cé td 4 nhjp td Ién va dong thdi chiu
tdi gibhg nhau & tdt cd cac nhip.
Thuc t&, dé cho viéc tinh todn dugc don gidn ta chon so dbtinh dang 6
bdn doc 1dp. Cach tinh nhu sau:
M,=0.0187x10080=188 daNm/m.
M,=0.0171x10080=172 daNm/m.
M=0.0437x10080=440 daNm/m.
M,=0.0394x10080=397 daNm/m.
Cé&t thép tinh va chon (gid st chon bé tong B15, thép Al):
A,=132 (mm3). Chon d6a200 (141).
A,=121 (mm3. Chon d6a200 (141).
A,=322 (mm?). Chon d8a150 (335).
A,=288 (Mm3). Chon d8a170 (296).
2) Tinh todn san theo trang thai gidi han Ii:
Chon 6 san I8n nhat dé kiém fra dé vong. Do véng cla san dudc tinh todn
gdn dung theo stic bén vat liéu.
Vi du 3: X&c dinh ddé véng cla 6 san thl 1 theo vi du 2. Gid st bé tong
thi€t k& cdp dé bén B15 (Mac 200).
Chuyén vj 16n nhdt tai gidia nhip cla 6 bdn dudc tinh todn gdn ddng theo
cdng thldc SBVL:
fofof—t %h
384 B
L4 . 422 600
q44;q 4024422115
GAan ddng: B=EI=240000x100x8%/12=1024000000 (daN.cm?).
o o 2 218000 g oy grg= L L= 2 o),
384 1024000000 200
bPay chi & phuong phdp tinh todn gdn dlng theo cdc mén co da hoc.
Thuc t€ sinh vién phdi tham khdo TCVN 5574-2012 dé cho két qud dudc chinh
xac hon. Cu thé:
Trudc khi tinh todn chuyén vi cdn phdi xem vj trf tinh todn k&t cdu san cé b
nGt hay khéng? Kiém tra ndt cho san tai vj tri tinh todn:
Gid& tri momen kiém tra:
Mo = R,

vai:

V&i: q; = =273.6 (daN/m?).

bt,ser

21y +ady +13,)
P h—x
Cdc thong s6 trong cong thic:

w +S,,



X bh 1000 x80
F="=1- =1-

h, 2A., 2 (1000 %80 +9.13x141)
= X = &hy,, =0.508 % (80 —13)=34mm

bx x®

=0.508

2
L, =1y, + A xr% = +hxxx (gj = 3275333 + 9826000 =13101333 (Mm*)

I, =A, xr?=A, x(h-a, —x)’ =141x(80-13-34) =153549 (mm?*)
E, _ 21x10*
E, 23x10°

S,, =bx(h- x)@ =1000 x 46 % =1058000 (Mm?®)

= (0 +h“' wtla) S,, =1688575 (mm®)
-X
=M., =1.15x1688575 =1941862 (Nmm)=194.2(daNm)>M,=188(daNm).
Cdau kién knéng bi nGt do ndi luc.

b6 cong cla cdu kién dudgc xdc dinh:

R

Trong do:
M, =M€ =My, P,;,=0.0187x120x4.0x4.2=37.7 (daNm) (momen do tdi trong
ngdn han).
M=M¢,=m,,P= My, x(g"/1.15+pL,xL,=0.0187x(352+30)x4.0x4.2
=120.1 (daNm) (momen do tdi tfrong thudng xuyén va dai han).
B=gp,E,l., =0.85x240000 x100x8°/12 = 870400000 (daN.cm?).
1 _37.7x100 +120.1x100 —1.81x10-5(1/cm)
r 870400000

D6 véng gidia nhip cho dam 2 dau ngam:
fotlie oL 81x10°° x400% = 0.18 (cm) <[fl=—— L = 2 (cm).
16 r 16 200
Nhan xét: k&t qud gan vdi k&t qud phuong phdp tinh todn dé véng gdn

dung theo cong thic SBVL & trén.

V. TiNH TOAN KET CAU KHUNG:




Tuy theo mat bang coéng trinh ma ¢ sd dé tinh khung cho pht hop. Ta
chdp nhdn gid thiét: Khi L>2B (d6 clng theo phucng B va dé clng theo
phuong L khdc biét khd nhiéu) thi cé thé tadch cong trinh thanh nhiéu khung
phdng dé tinh todn chiu luc cho cdéng trinh.

Nguagc Iai, khi L<2B ta tinh todn khung khéng gian.

3 day, L kich thudc theo chiéu dai cong trinh, B: kich thudc theo chiéu
rong.

Piéu ndy chi con phu hgp khi cdc phuong phdp tinh todn cén han ché.
Hién nay, ta nén md hinh bdng khung khong gian dé cho k&t qud dudc tot
hon.

1) Chon so bé kich thudc tiét dién:

a) Chon kich thudc dam:

Cé nhidu céch chon kich thudc dadm. 8 day, chung ta chi dé cap dén
cdch phd bién nhét.

Chiéu cao ddm dudc xdc dinh:

h=21L
m

Trong doé:
L_ nhip dam.
m=10+12: d&i v8i dadm 1 nhip.
m=12+16: d&i v8i dam nhiéu nhip.
Chiéu rong ddm dudc chon theo yéu cdu thdm my va cé I6i vé mdt chiu
lyc, thudng h=2-+4)b.
b) Chon kich thudc cot:
Dién tich ngang cla cét dudgce xdc dinh sa bd theo cong thic:
N
F=(2+18) -

b

Trong doé:

F,_ dién tich tiét dién ngang cla cot.

R,_ cudng dd chiu nén tinh todn clia bé téng.

N_ Iyc nén I6n nhat xudt hién trong cot (dugce tinh todn gdn ddng theo
dién truyén tdi.

Kich thudc tiét dién dugc suy ra ti F,, khi dd clng cong trinh theo hai
phuong xdp xi nhau (Mat bang céng trinh cd hinh vudng hodc gan vudng) thi
nén chon cdt vudng, con cdng trinh ¢ dang chay dadi thi nén chon tiét dién
cot theo hinh chG nhat véi chiéu ddi hinh chd nhat dat vudng géc véi chiéu
ddi clia céng frinh..

Vi du 4: Xac dinh so bd kich thudc cot 3_B (vj tri gico diém gida truc 3 va
truc B) theo vi du 1 va 2, gid st cong trinh cé 5 tGng hodn todn gidng nhau va



trén mdi da clia mdi tadng déu cd tudng xdy dday 10 cm, cao 3.0 m. Bé téng
cot cdp dd bén B15 (Mac 200).
Vi day chi 1a viéc chon sd bd kich thudc cot nén khdng cdn quan tadm
dén trong luong bdn than dadm, cét lién quan.
- Tdi trong do san 1 tang:
N, = Y'S,q, =4.0x(2.1+0.8)x600=6960 daN,

- Tdi frong do tudng 100:
N, =D nys.h L, =1.1x1800x0. 1x3x(4.0+2.1+0.8)=4099 daN.
- T6ng tdi frong truyén xudng cot dudi tang 5:
N,=N,+N,=6960+4099=11059 daN.
Luu y:Vi gid dinh cla tdi trong cdc tang Id nhu nhau nén tdi trong tang 5
(tang trén cing) gidng vdi cdac tang bén dudi. Thuc t&, tang mdi chi chju tdi
do tinh tdi san, hoat tdi mdi (thudng nhé hon tdng Idu) va tdi trong bé nudc
(bdng inox néu cd)
- T8ng tdi cot dudi tang 4:
N,=2N,=22118 daN.
- T8ng tdi cot dudi tang 3:
N,=3N,=33177 daN,
- T6ng 1tdi cot dudi tang 2:
N,= 4N, =44236 daN.
- T6ng 1tdi cot dudi tang 1:
N,=5N, =55295 daN.
Théong thudng, fiét dién cét dude chon thay déi ti hai dén ba tdng mot
Ian, nén:
- Tiét dién cot du’c’ji tang 1, 2:
55295
Fo=(2+ 15)—_<1 2:1.5) > =2 =781:978 e,

b

Chon c6t: 30x30 cm.
- Tiét dién cot du‘(ji tdng 3, 4:
33176
F, =012+ 15)——(1 2+1.5) ?—468 +585 cm?.

b
Chon c&t: 20x25 cm.
- Tiét dién cot dudi tang 5:
11059
=12+ 15)——(1 2+1.5) o5 =156+195 cm?,

b
Chon c&t: 20x20 cm (b.=by).
2) Chon so dé tinh:
Can cd vdo tinh hinh dia chdt cong trinh, gidi phdp nén méng, kich thudc
hinh hoc cla khung, ngudi thigt k& phdi quyét dinh mot s dd tinh todn va




cdu tao khung, trong dd diéu rat quan trong I& phdi chi ré cdc vi tri cac lién
k&t clng (NUt cling) va cdc lién két khdp (n€u cd). Sau khi tinh cdc tdi trong
tadc ddng lén khung ta cé so dd tinh todn ndi luc.

Vi du 5: Trinh bdy so dd tinh khung truc 3 cda vidu 1, 2, 3, 4. Gid sU chiéu
cao mdi tdng 1a 3.3 m va chiéu sau tu tang trét d&n mat trén mong 1a: 1.2 m.

3300

3300

3300

3300

3300

1200

V27

4200 1600 4200

3G day, lien k&t giGia ddm véi cot 1d cdc ndt clng, lién k&t gida cot va
mong 1 lién k&t ngam.

3) Xéc dinh tdi trong tdc dung Ién khung:

T4i trong tac dung 1&én khung bao gém: tinh tdi, hoat tdi (gdm hoat tdi ddi
han va ngdn han). D& gidi khung ta tach riéng tling trudng hgp tai dé tinh.

Luu y: hién nay, khi gidi khung ngugi thiét k& thudng dung chudng trinh
chuyén dung dé tinh ndi luc ma hdu hét cdc chuong trinh déu tu déng tinh
todn trong lugng bdn than cdc cdu kién. Vi vay, sinh vién khdong phdi quy tdi
trong cUa dam va cot tac dung lén khung cdan tinh.

a) Tinh tdi:

Tinh 1di cda céng trinh bao gom trong lugng bdn than cda dam, cét, cdc
I6p cdu tao san va tdi frong tudng.. tdc dung I&én khung theo dién tich truyén
tAi.




Vidu 6: Xac dinh tinh tdi tdc dung 1én khung truc 3 theo vidu 1, 2, 3, 4, 5.
So db truyén tdi lén san:

St St =

aT—2—7"|g1 2

s2| o] 1s2 3

$2/5 171 Ts2 3

S1 S =

1 91 S
2000 2000 2000 2000

- Tdi trong phdn bé tac dung Ién khung cé dang hinh thang tai nhip AB,
CD. b6 16n cla tdi trong (chiéu cao hinh thang):

On=2X%2.0x360=1440 daN/m.

- Tdi trong phdn bé tac dung Ién khung cé dang tam gidc tai nhip BC.
D6 16n cla tdi trong (chiéu cao tam gidc):

Og=2%0.8x360=576 daN/m.

- Tdi frong do tudng 10 cm, cao 3 m: c6 dang phdn bé déu. b6 16n cla
tdi trong:

9s=1.1x1800x0.1x3.0=594 daN/m.

Ngoai cdc 1di trong phan bd déu viia néu, khung truc 3 con chiu cac
tdi trong tép trung:

- Tdi tap trung tqi vi tri cot 3_A va 3_D (mat badng codng trinh déi xing):

+ Tdi do san:

C=2xS1XQ,= 2x%x2x2x360=1440 daN.

+ Tdi do tudng:

G,=gxL,=594x(2+2)=2376 daN.

+ Tdi do trong lugng ddm doc:
Gya=1.1x2500x0.2x(0.3-0.08)x(2+2)=484 daN.
=G,=1440+2376+484=4300 daN.

- Tdi tép trung tai vi tri cot 3_B va 3_C:



+ Tdi do san:

G =2x(ST1+S2)xg,=2x(2+1.28)x360=2362 daN.

+ Tdi do tudng:

G=gXL,=594x(2+2)=2376 daN.

+ Tdi do trong luong ddm doc:

Goy=1.1x2500x0.2x(0.3-0.08)x(2+2)=484 daN.

=G,=2362+2376+484=5222 daN.

Luu yv: G day, ta khdng quan tam dén 1di trong tac dung 1én nén tang
trét. Thong thudng, nén tang trét ducc dat truc ti€p trén nén dat ty nhién
dam chdt nén khéng truyén tdi vao khung. Co chang chi 1a tdi frong clia
tudng xay trén da kiéng tai cot nén tang trét, viéc tinh todn tdi tudng
truyén vdo khung tuong tu cac tang lau.

Tdi frong tdc dung 1én khung nhu sau:
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S
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b) Hoat tdi:

Hoat tdi ding cla coéng trinh bao gém hoat tdi dai han va hoat tdi ngdn
han. P& don gidn ta gép chung hai thanh phdn dé tinh todn. Hoat tdi tac
dung 1&n khung cdng giéng nhu tinh tdi san, tdc dung theo dién tich truyén
tai.

Vi du 7: G vi du 2, hoat tai 240 daN/m? bao gdm hai phdn: phdn dai han:

1.2x70=84 daN/m?, phdn ngdn han: 1.2x130=156 daN/m? (xem TCVN 5574-

2012).



Ngodi hogt tdi didng, két cdu khung trong céng trinh cdn chiu hoagt tdi
ngang. dé I1a tdi frong gid (sinh vién xem lai cAc tdi liéu da hoco).

4) Xéc dinh va t6_hdp néi luc:

K&t cdu khung bé tong cét thép Id hé két cdu siéu tinh bdc cao, vi vay
dng v8i moi trudng hdp dat tdi s& cdé moét trudng hdp ndi luc tuong dng. Tuy
nhién, dé cé dudc ndi luc xudt hién trong khung nguy hiém nhdt ngudi ta
thudng chdat tdi nhu sau:

- Tinh tdi chdt ady (7).

- Hoat tdi todn phdn dat & tang 1€ (2).

- Hoat tdi todn phdn dat & tang chdn (3).

- Hoat tdi todn phdn dat cdch nhip, cdch tang 1an 1 (4).

- Hoat tdi todn phdn dat cdch nhip, cdch tang 1an 2 (5).

- Gid trdi (6).

- Gi6 phdi (7).

Sau khi cé dugc cdac thanh phdn néi luc, ta tién hanh 16 hop.

Nguyén tdc: gdm t6 hop chinh va 18 hdp phu (thudc t6 hdp co ban).

76 hgp chinh: finh 1&i + 1 1di trong tam thdi (dugc 18y todn bo).

T6 hop phu: tinh tdi + 2 t8i frong tam thdi (dudc Idy bdng 90%).

V6i 7 trusng hop i & frén thi cdu trdc 16 hdp nhu sau:

- T8 hdp chinh: 142; 143; 144; 145; 1+6; 1+7; 1+2+3.

- T6 hop phu: 1+0.92+6); 1+0.9(2+7); 1+40.9(3+6); 1+0.9(3+7); 1+0.9(4+6);

140.9(4+7); 1+40.9(5+6); 1+0.9(5+7); 1+0.9(2+3+6); 1+0.9(2+3+7).

TU cdc 18 hgp trén, ta tim ndi luc I8n nhdt xudt hién trong khung.

- B&i v6&i ddm: 3 nhip 1 M., 3 g8i ld M., v& Q..

- B&i v&i cot: kiém tra tdt cd cdc t6 hop gay bdt Igi.

Ngodi ra, déi véi cot lién két v8i mdéng con phdi tim thém Q tuong Ung vdi
3 cdp ndi luc & trén.

5) Tinh todn cét thép:

Tinh todn c&t thép cho khung thudng dung cdc chuong trinh finh da dugc
lap trinh b&ng mady tinh, dé chinh xdc phdi dugc kiém tra bdng cdc phuong
phdp tinh thd cdng, 16t Nnhdt nén ding cdc chuong trinh dugc nhiéu ngudi
biét va sd dung.

- Chidu dai tinh todn cot ddi véi khung BTCT d8 todn khdi: L,=0.7H.

- Ham lugng thép phdi thod man: e <<t

- C6t thép phdi phd hop véi yéu cdu cdu tao.

*Luu y: DE thudn Idi cho viéc kiEm tra két qud, sinh vién phdi tinh todn thd
céng 1 phdn t& ddm va mdt phdn tG cot dién hinh. D1 véi ddm: tinh theo
badi todn cdu kién chiu uén ddt cét don; Béi v38i phdn t& cét: cdu kién chiu
nén léch tam dagt cot thép ddi xdng.




