Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

PO AN MON HOC KET CAU BTCT

THIET KE CAU MANG BTCT

A. TAI LIEU THIET KE

Kénh dan nuéc N di qua mot vung triing. Sau khi tinh todn va so sdnh cdc phuong an: xi
phong, kénh dan, cdu mang... chon phuong 4n xay dung cdu mdng bang BTCT. Dua vao diéu
kién dia hinh, tinh todn thuy luc va thuy nong, nguoi ta da xac dinh dugc céac kich thude co
ban clia cdu mdng va muc nudc yéu cau trong cdu mang nhu sau:

Chiéu dai méang L = 30 m Bétong M200
Bé rong méang B=3,2m Loai c6t thép nhém CII
Cot nude 16n nhat trong mang H,,, = 2,2m S6 nhipn=35
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Hinh I - Mt cdt doc cdu mdng

1. Thdn mdng; 2. Tru do; 3. Noi tiép

Hinh 2 - Cdt ngang mdng B ]

1 - Lé nguoi di .mk T %

2 - Vach méng 5 —

3 - D4y mang g -

4 - DAm d& doc mang 1 3 4

5 - Khung d6 (khong tinh todn trong do dn) //] LAEL m/ ‘/ﬁ
IeEants

Do vuot cao an toan cua vach mang so v6i muc nudc cao nhét trong mang & = 0,5 m. Theo
bi€u d6 phan ving 4p luc gid, viing xay dung cong trinh ¢ cudng do gi6 q,= 1,2 kN/m?, hé s6
gi6 ddy K 45, = 0,8, hé s6 gi6 hiit k = 0,6 dugc lay trong trudng hgp coi vach méng thing
dimg. Téi trong ngudi di q,, = 200 kG/m® = 2 kN/m®. Cau méng thuoc cong trinh cap III. Dung
trong bé tong thiét k& y, = 25 kN/m’.

gi6 hiit



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

Tra cac phu luc trong gido trinh K&t cau Bé tong cot thép - PH Thuy Loi, ta duoc cac so liéu
sau: k, = 1,15; R, = 90 daN/cm* R, = 7,5 daN/cm* R,* = 11,5 daN/cm* R ‘= 115 daN/cm’;
R,= R',= 2700 daN/cm®*; m,,= 0,9; a, = 0,6; A, = 0,42; E, = 2,1.10°daN/cm’*; E, = 2,4.10°
daN/em’; n=E,/E, = 8,75; n_,,= 0,1%.

Bé rong vét nit gidi han a,, = 0,24 mm. Do vong cho phép [f/1] = 1/500.

B. THIET KE CAC BO PHAN CAU MANG

Theo quy pham, cdu mang cin dugc tinh toan thiét k& tng véi 1an luot cdc t6 hop tai trong: co
ban, dac biét, trong thoi gian thi cong. Tuy nhién, trong pham vi d6 4n d6 4n mon hoc, chi can
tinh todn thi€t k& cdc bo phan cAu méang v6i mot trudng hop: Té hop tdi trong co bdn.

Trinh tu thiét ké cac bo phan:

1.

Xéc dinh so d6 tinh todn clia cac bo phan két cau:

Cau mang 1a két ciu khong gian ¢6 kich thudc mat cit ngang va tai trong khong thay doi
doc theo chiéu dong chay. Do vay, d6i véi cdac bo phan: 1€ nguoi di, vaich mang, ddy mang
ta cat Im dai theo chiéu dong chay va tinh todn theo bai todn phing. P6i v6i dam da, so do
tinh todn 1a dim lién tuc nhiéu nhip.

Xac dinh tai trong tac dung:

Tai trong tiéu chudn q° dung dé tinh toan cdc noi dung ctia TTGHIIL: Kiém tra nt, tinh bé
rong vét nit va tinh do vong.

Tai trong tinh todn q" = q°.n, (Vi n, - hé s6 vuot tdi) dung dé tinh todn cdc ndi dung clia
TTGHI: Tinh todn c6t thép doc chiu luc, kiém tra va tinh toan c6t thép ngang bao gém c6t
thép dai va cot thép xién (néu can).

Xac dinh biéu d6 noi luc bang phuong phép tra bang hoic sit dung phan mém tinh két cau.
Tinh toan va bd tri cot thép:

Cot thép doc chiu luc duoc tinh todn tai cdc mat cat ¢6 M, .. D6i vé6i cdc bo phan két cdu
dang ban (1€ nguoi di, vach méang, diy mang), ta bo tri 4+5 thanh/m. Theo phuong vuong

goc vai cot thép chiu luc, bo tri cot thép ciu tao 4+5 thanh/m.

Kiém tra va tinh to4n c6t thép ngang bao gdém c6t thép dai va cot thép xién (néu can) tai cdc
mit cit c6 Q,,, theo phuong phap TTGH.

max

. Kiém tra nut:

Kiém tra nit tai cdc mat cat c6 M,,,.. V6i nhitng mit cit khong cho phép xuat hién khe nut,
néu bi niit, chi can dé ra giai phap khac phuc. V6i nhitng mat cat cho phép xuat hién khe
nit, néu bi nit ta ti€p tuc tinh bé rong vét nit va so sanh dam bao yéu cdu a,<a,,, néu

a,>a,,, dua ra cic giai phap khic phuc (khong yéu cdu tinh lai tir du).

Tinh do vong toan phan f va so sanh dam bao f/1 < [f/1]. Néu f/1 > [f/l], dua ra cic giai phap
khac phuc.
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1. LE NGUOI BI
1.1. So do tinh todn
Cat 1m dai 1é ngudi di theo chiéu doc méang (chiéu dong chdy), coi 1é ngudi di nhu mot
ddm cong x6n ngam tai diu vach mang. Chon bé rong 1é 0,8m. Chiéu day 1é thay d6i dan
8+12cm. Trong tinh todn, l1dy chiéu day trung binh h = 10cm.

80cm
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Hinh 1.1 - So do tinh todn 1é nguoi di
1.2. Tdi trong tdc dung
Do diéu kién Iam viéc ctia 1€ ngudi di, t6 hop tai trong co ban tac dung lén 1€ bao gom:
a. Trong luong ban thdn (q,,): ", = v,-h.1m =25.0,1.1 = 2,5kN/m.
b. Tdi trong nguoi (q,,): q°,, = 2.1m = 2kN/m.
Tai trong tinh toan téng cong tdc dung lén 1€ ngudi di:
q =0,.9°% +n,,.q°,,=1,05.2,5 + 1,2.2 = 5,025kN/m.

Trong d6: n, = 1,05; n,, = 1,2 - hé s6 vuot tdi trong luong ban than va tai trong nguoi di
theo TCVN 4116-85.

1.3. Xdc dinh néi luc

g =5,025kN/m
A

M% 9 knm
=TI [ 8 e

Hinh 1.2 - Biéu do noi luc 1é nguoi di

1.4. Tinh todn va bo tri cot thép
a. Tinh todn va bo'tri cot thép doc:

Tinh todn thép va bo tri cot thép doc chiu luc tai mat cat c6 moé men udn 16n nhat (mat cat
ngam): M = 1,608 kNm, cau kién chiu uon tiét dién chit nhat: b = 100cm, h = 10cm, chon a
=2cm, hy=h —a =8cm.
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Ao koM __ LISLIGOSO 0
m, R, bh  1.90.100.8
A =0,032 < A,=0,42 - Tinh c6t don, o = 1 - N1-2A = 1 - /1-2.0,032 = 0,0325.
m,.R,.bh,a _ 190.100.80,0325
m, R, 1,1.2700

F =

a

= 0,79 cm’ < p,,;,bh, = 0,001.100.8 = 0,8 cm>

Chon va bo tri c6t thép chiu luc theo ciu tao 5310/1m (3,93 cm?®) theo phuong vuodng géc
vGi phuong dong chay.

Chon va bé tri ¢6t thép ciu tao vuong goc véi cot thép chiu luc 4510/1m (3,14 cm?).
b. Tinh todn va bo'tri cot thép ngang:

Kiém tra diéu kién tinh todn c6t thép ngang tai mat cat c6 Q,,,, = 4,02kN = 402 daN.
k,.myR,.b.h,=0,8.0,9.7,5.100.8 = 4320 daN.

k,= 0,8 doi va6i két cdu dang ban.

k,.n.Q =1,15.1.402 = 462,3 daN.

k,.n.Q < k,.m,,.R,.b.h,. Khong cén dat c6t ngang.

max

$10
a=200

10
a=250

\
Hinh 1.3 - B tri thép 1é nguoi di.

II. VACH MANG

2.1. So do tinh todn

Cat 1m dai vach mdng doc theo chiéu ]2T5m
dai mang, vich mang dugc tinh todn % T
nhu mot dam cong xo6n ngam tai ddy

mang va dam doc.

Chiéu cao vach:

S
H=H, +8=22+05=27m. N
d - Do vuot cao an toan, lay 6 = 0,5 m.
Bé day vach thay déi dan:
h, =12 + 20 cm. T

JIS]

Hinh 2.1 - So do tinh todn vdch mdng.
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2.2. Tdi trong tdc dung

Do diéu kién lam viéc clia vdch méng, t6 hop tai trong co ban tdc dung lén vdch bao gém
cdc tai trong sau:

- Mo men tap trung do nguoi di trén lé truyén xuong: M,
- Mo men do trong luong bdn than 1é di: M,

- Ap luc nuéc tuong ving voi H,,.: q,

Ap luc gié (gom gié ddy va gié hiit): Goa VA gy,

Cac tai trong nay gay ra 2 truong hop: Cdng trong va cang ngodi vich mang.

a. Truong hop cdng ngoai nguy hiém nhdt bao goém cdc tdi trong: M, q,, (gi6 ddy, mdng
khong c6 nudc va khong cé nguoi di trén 1é)

qu.LT 2,508’
2

M, = = 0,8 kN/m;

M,, =n,. My, =1,05.0,8 = 0,84 kNm.
Qe = Kgq-q,- 1m = 0,8.1,2.1 = 0,96 kN/m.
Qga =Ny q°ge = 1,3.0,96 = 1,248 kN/m

n, = 1,3 - h¢ s6 vuot tdi clia gio.

_ quwHY 09627

M, = = 3,499 kNm.
2

_ Qe HY 124827

M., 5

=4,549 kNm.

b. Truong hop cdng trong nguy hiém nhdt bao gom cdc tdi trong: My, M., q,, g, (i6 hiit,
trong mang dan nudéc voi muc nudc H,, va trén 1é ¢6 nguoi di)

M}, , M, tinh & TH trén.

. QL 208
ng 2 -

= 0,64 kKNm; M,,=n,,. M, = 1,2.0,64 = 0,768 kNm.

Qo= ky Ho 1m=1,3.10.2,2.1 = 28,6 kN/m; q,.... = n..q,... = 1.28,6 = 28,6 kN/m.

H2.  286.272°

c 2 2
Mc — 9. max T max H 28,62,2

¢ = 23,071 kNm; M= TomeZnoc =23,071 kNm.
6 6 6 6

q‘m = Kg-q,. Im = 0,6.1,2.1 = 0,72 kN/m; g, = n,. q°,, = 1,3. 0,72 = 0,936 kN/m.

e = qw-HY  0,72.2,7°
gh ™ -
2 2

4 -HY _0936.2,7°

= 2,624 KNm; M,,, = =

= 3,412 kNm.

k, - hé s6 dong, 1ay k,= 1,3.
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M = 0,768 kNm

Mz 2Baiam 0,936kN/
q=0, m
7 M= 0,84 kNm o
- 5 —
— T le—
a= 1248 kN/m |_| |
gd
g = 28,6 kKN/m
TH cang ngoai TH cdng trong

Hinh 2.2 - Tdi trong tdc dung lén vach mdng
2.3. Xdc dinh néi luc

a. Truong hop cdng ngoai

®

4,549 0_,84 3.37 0
M, kNm M), kNm @, kN @), kN
Hinh 2.3 — N¢i luc vach mdng trong truong hop cdang ngodi.
Noi luc tai mat cat nguy hiém nhat (mat cit ngam).
M, = M, + M, = 4,549 - 0,84 = 3,709 KNm.
M;® = M+ M,¢ = 3,499 — 0,8 = 2,699 kNm.
b. Truong hop cdng trong
Noi luc tai mat cat nguy hiém nhat (mat cit ngam).
M, =M, +M,, + M, + M,, = 0,84 + 0,768 + 23,071 + 3,412 = 28,091 KNm.
M, = M, + M, + M,S+ M, = 0,8 + 0,64 + 23,071 + 2,624 = 27,135 kNm.
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) ©)
\
\

0.84 0,768 3412 23,071 0 0 2,53 31,46

M), kNm @g kNm @gh kNm (M) kNm @, «N g kN gd kN @_kN

Hinh 2.4 — N§i luc vach mdng trong truong hop cdng trong.

2.4. Tinh todn va bo tri cot thép
a. Tinh todn va bo'tri cot thép doc:
Tinh todn va bo tri cot thép doc chiu luc cho cau kién chiu uén tai mat cat c6 momen udn
16n nhat (mat cit ngam) cho hai trudng hgp cang trong va cang ngoai.
Tiét dién chit nhat: b =100 cm, h =20 cm. Chona =2 cm, hy=h—a = 18cm.

1. Truong hop cdng ngoai: M = 3,7090 kNm.

k,n M LISI37090 oo

" m,R_bh>  190.100.18>

A=0,015<A,=0,42 > Tinh c6tdon, o =1- V1-2A=1- 4/1-2.0,015 = 0,015.

_myR,bhyo _ 190.100180015 o0
m, R, 1,15.2700

F

a

F, <, bh, = 0,001.100.18 = 1,8 cm™.

Chon va bo tri cot thép chiu luc 16p ngoai theo cdu tao 5F10/1m (3,93cm®) theo
phuong vuong gdc véi phuong dong chay.

2. Truong hop cang trong: M = 28,091kNm.

k,n.M 1151280910 _

m, R, bhZ  1.90.100.18

b

A=0,11<A;=0,42 > Tinhcotdon,a =1- V1-2A=1-41-2.0,011=0,12.

_m,R,bh,a 190.100.18.0,12
m, R, 1,15.2700

F

=6,26 cm>.

a
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F, > p,,,bh, = 0,001.100.18 = 1,8 cm”.

Chon va bo trf c6t thép chiu luc 16p trong 5¢14/1m (7,69 cm®) theo phuong vuong géc
vGi phuong dong chay.

b. Tinh todn va bo'tri cot thép ngang:
Kiém tra diéu kién cudng do theo luc cét Q cho trudng hop cing trong.
Q, = Qu + Q + Qo+ Qg
Qu=0:Q,=0.

H 28,6.2,2
Qn — qmax max —

2

=31,46 kN.

Qg = qg-H, =0,936.2,7 = 2,53 kN.
Q,=31,46 +2,53 = 33,99 kN.
k,.my,.R.b.hy= 0,8.0,9.7,5.100.18 = 9720 daN > k,.n.Q = 1,15.1.3399 = 3909 daN.
Khong can dat c6t ngang.
c. Bo'tri cot thép

Lép trong: 5¢14/1m; Lép ngoai: 5¢10/1m.
Doc theo phuong dong chay bd tri 2 16p thép cdu tao 4¢p10/1m.

1 14

1/ a=200

I ¢10

7o=250
[
$10 ]
=200 [} 1
$10 Z 1
a=250 [f 4

Hinh 2.5 - BO'tri thép vdch mdng
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2.5. Kiém tra niit
Kiém tra cho trudng hgp cang trong: M, = 27,135kNm.
Diéu kién d€ céu kién khong bi nit: n.M* <M, =v,. R, W,
y,=myy=1.1,75=1,75 (m,= 1; y = 1,75)

J d
W, = h_qxn
2 2
bh +nF h,+nF a' 10020 +38,75.7,69.18 +8,75.3,93.2
X, = = =10,1cm.
bh+n(E, +F.) 100.20+ 8,75.(7,69+ 3,93)
b'Xfl b'(h_xn)3 2 ] "2
Ja= 3 + +n.F, (h,-x,) +nF, (x, —a")

1001013 10020-10]1) ) )
==+ +8757,6%18-101)2 +875393.(101-2)
=73142,24 cm®.
= 7314224 _ 7388,11 cm®

20-10,1

M, =1,75.11,5.7388,11 = 148685,71 daNcm.

n.M°‘=1.271350 = 271350 daNcm > M,.

Két luan: Mt cat sat ddy mang bi nit.

Tinh todn bé rong khe niit.

a,=a, +ay,.

a,;, a,, - Bé rong khe niit do tdi trong tdc dung dai han va ngan han gay ra.

M, = M¢, +M¢ =0,8+23,071=23,871 kNm = 238710 daNcm.

M, =M, +M; =0,64+2,624 =3,264kNm = 32640 daNcm.

ngh —

Tinh bé rong khe nit a, theo cong thic thuc nghiém (TCVN 4116-85):

a, = k.cl.n% 7.4 - 100. p).~/d

a

a,= k.cz.n% 7.4 - 100. p).+/d

a

k — hé s0, 14y bang 1 vdi cau kién chiu udn.
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¢ — hé s6 xét dén tinh chit tic dung cla tai trong, 14y bang 1 vdi tai trong ngan han, 1,3 véi

tai trong dai han.
n — hé so xét dén tinh chat bé mat cot thép, 18y bang 1 véi cot thép cé go.

F 7,69

a

bh, 100.18

=0,0043.

M5,
G, = _ 238710 =2028,86 daN/cm”.

" F.Z 769153

M,
= _ 32640 =277,42 daN/cm”.

F.Z, 769.153

GaZ

Trong d6: Z,= n.h, = 0,85.18 = 15,3 cm véi n = 0,85 - Tra bang 5-1 trang 94 gido trinh
Két cau Bé tong cot thép — DH Thuy Loi.

ay= 1.1,3.1, 2028862200 5 4 100.0,0043)v14 = 0,11 mm.
2110
a= 111 %21(;200.7.(4 ~100.0,0043)4/14 = 0,003 mm.

a,=0,11+0,003=0,113 mm <a,, = 0,24 mm.
Bé rong khe niit dam bao yéu cau thiét ké.
III. PAY MANG

3.1. So do tinh todn

Cat 1m dai ddy méng vuong goc véi chiéu dong chdy, ddy mang duoc tinh todn nhu mot
dam lién tuc 2 nhip cé goi tua 1a cdc dam d& doc. So bd chon kich thudc ddy méang nhu sau:

Chiéu day ban ddy h, = 25 cm. ) B=32m .
. I 1
Bé rong ddy mang B = 3,2 m.
Chiéu dai nhip:
20
|_B+2h, b, - |
: & T
3,2+2.0,2-03 £ * n
=== = =1,65m. | I=1,65m | 1,65m |
Chon so bo bé rong dam d& b, = 30cm. Hinh 3.1 - So do tinh todn ddy mdng.

3.2. Tdi trong tdc dung

Do diéu kién lam viéc ctia ddy médng, t6 hop tai trong co ban tidc dung lén ddy mang bao
g0m c4c tai trong sau:

10
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1. Tdi trong bdn thdn ddy mdng:
q°~= Vp-he- Im =25.0,25.1 = 6,25 kN/m; q,=n,,.q°; = 1,05.6,25 = 6,563 kN/m.
2. Tdi trong do trong luong ban than 1é truyén xuong:

M;, = 0,8kN/m; M,, = 0,84 kNm tinh & phan thiét k& vich méng.

3. Ap luc nudc vng véi cot nudc H,,:
qcnmax: 28,6 kN/m’ JQomax — 28,6 kN/m
M° .. = 23,071 kNm; M

nmax nmax

=23,071 kNm tinh & phan thiét k€ vich méang.

4. Ap luc nudc ving véi muc nudc ¢t nude nguy hiém H, -

Cot nuéc nguy hiém H,, 13 cot nu6c gdy momen uén cang trén 16n nhat tai mat cat

trén goi gitra.

_ L _ 165
RN
q°oen = Ka-Yo-Hpgn- 1m = 1,3.10.1,17.1 = 15,21 kN/m.
Qogh= NG = 1.15,21 =15,21 kN/m.

ngh

H 1,17 m.

kg, Hig lm - 13.10.117°.1

Mcngh - 6

=3,47 kNm ;

Do h¢ s6 vuot tdi clia 4p lyc nuée n, = 1 nén M, ,, = 3,47 kNm.
5. Tai trong gio:
Mcgd; ad> M

M*,, = 3,499 kNm; M,, = 4,549 kNm.
M*,, = 2,624 kNm; M,, = 3,412 kNm,

o M, tinh & phén thiét k& vach méng.

6. Tdi trong do nguoi di trén 1é truyén xuong:

M,;; M, tinh & phén thiét ké 1é nguoi di.

ng>
Me,, = 0,64 kNm; M, = 0,768 kNm.
3.3. Xdc dinh néi luc

Tra céc phu luc 18, 21 trang 167 va 179 gido trinh Két c4u Bé tong cot thép, vé biéu d6 noi
luc ting v6i timg tai trong tac dung lén ddy mdng, sau d6 t6 hop lai thanh céc trudng hop tai
trong gay bat loi nhat cho ba mit cét can tinh todn va bo tri c6t thép: mit cit sat vach, mat
cét gilta nhip va mat cat trén goi giira.

a. Noi luc do tdi trong ban thdan ddy mdng va tdi trong do trong luong ban than 1é truyén
xuong (q, M,,):

11
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— q.= 6,563 kKN/m o
v PFITTTVITTITTTR] Yy-osakam

ot A

0.84

b. N¢i luc do dp luc nudc ving voi cot nuoc H, . (qumaes M,

nmax) *

— q,=.28,6 KN/m iy
v ETTTT VLI TTTTR] Wo2s071 kam

nmax A

23,071 23,071

D
P B

38,67 [

A

c. Noi lic do ap liic nuoc iing voi cot nuoc H, g, (g M ,g):

— a2 kNm
EATTT IV I I T T TN M-3471um

r'\r'\ghA

3.47 3,441

d. Noi luc do tdi trong nguoi di 1€ bén trdi (M,,,):

M = 0,768 kNm/>

A A
0,768 0,192
) kNm

0,582

e. Noi lyc do tdi trong nguoi di 1é bén phdi (M,,,):

12
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g; 0,768 kKNm

0.768

M) kNm

f. Noi luc do dp luc gié thoi tix trdi sang phdi (M, M,,):

M = 4,549 kNm<:\ = Q/I = 3,412 kNm

4y

g. Noi lic do dp luc gid thoi tir phdi sang trdi M, M,):

M = 3412 kN‘m/A> - ‘/>

x Mgd= 4,549 kNm

2,929
196 e TR ™

Cac trudong hop tai trong gay ra noi luc bat 1oi nhat tai ba mat cét can tinh todn bao gém:
1. TH tdi trong gdy momen cdng trén lén nhdt tai mdt cdt sdt vdch:
ngudi di 1€ bén trai hodc ca 2 bén va c6 gio thdi

max?®

Dan nudc trong méang véi chiéu cao H
tir phai sang trai.

M, =M, + M, + M, + M, = 0,84 + 23,071 + 0,768 + 3,412 = 28,091 kNm.
2. TH tdi trong gdy momen cdng dudi [6m nhdt tai mdt cdt gifta nhip:
Déan nuéc trong mang vé6i chiéu cao H, ,, c6 ngudi di trén 1€ phai va c6 gid thdi tir trdi sang
phai.

M,=M, + M_ + M.+ M;=0,907 + 1,717 + 0,096 + 2,133 = 4,853 kNm.

ngh?

3. TH tdi trong gdy momen cdng trén lon nhdt tai mdt cdt trén goi giiia:

Dan nudc trong méang véi chiéu cao H,,,, khong c6 ngudi di trén 1€ va c6 gié théi tir phai
sang trai hoac nguoc lai.

M;=M, + M_ + M; (hodc M,) = 1,813 + 3,441 + 0,284 = 5,538 kKNm.

13



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

3.4. Tinh todn bo tri cot thép ddy mdng
a. Tinh todn cot thép doc chiu luc:
1. Truong hop gdy mé men cdang trén l6n nhdt M, tai mdt cdt sdt vdach:

Tinh todn nhu cau kién chiu udn, tiét dién chit nhat: b = 100cm, h = 25cm. Chon a =
3cm, hy=h—a=22cm.
k,.n M, 1151280910

A= - ~=0,074—>a=1-1-2A=1-1-2.0,074 = 0,077.
m, R _bh2  1.90.100.22

A =0,074 < Ay= 0,42 — Tinh cot don.

p _mR, by 1:90.100.22.0,077

A =491lcm’.
m, R, 1,15.2700

F, > w,..bh, = 0,001.100.22 = 2,2 cm®.

Chon va b tri cot thép chiu luc 5¢12/1m (5,65 cm?) theo phuong vudng géc véi phuong
dong chay.

2. Truong hop gdy mé men cdng dudi lén nhdt M, tai mdt cdt gifta nhip:

Tinh todn nhu cau kién chiu uén tiét dién chit nhat: b = 100cm, h = 25¢m. Chon a = 3cm,
h,=h—-a=22cm.
_ k,n.M  115.1.48530

A= - - =0013> a=1-+1-2A=1-,1-20,013=0,013.
m, R, bh? 1.90.100.22

A =0,013 <A,=0,42 — Tinh c6t don.

_m,R,bhyo 190.100.22.0,013
m, R, 1,15.2700

E

a

=0,83cm’.

F, < u,;,bh, = 0,001.100.22 = 2,2 cm®.
Chon va b tri ¢6t thép chiu luc theo céu tao 5¢10/1m (3,93 cm?) theo phuong vuong
goc v6i phuong dong chay.
3. Truong hop gdy mo men cdng trén lon nhdt M, tai goi giita:
Tinh todn nhu cau kién chiu uén tiét dién chit nhat: b = 100cm, h = 25¢m. Chon a = 3cm,
h,=h—-a=22cm.

k,.n.M  1151.65116

A= - > =0,0155 a=1-1-2A=1-1-2.0,015=0,015.
m, R, bh 1.90.100.22

A=0,015< A,= 0,42 — Tinh c6t don.

_m,R,bh,o 190.100.22.0,015
m, R, 1,15.2700

E

a

=0,96 cm?

F, < . bh, = 0,001.100.22 = 2,2 cm’.

14



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

Chon va bo trf ¢6t thép chiu luc theo céu tao 5¢12/1m (5,65 cm?) theo phuong vuong
gbc véi phuong dong chay.

b. Tinh todn cot ngang
Kiém tra cudng do trén mat cat nghiéng tai mat cat sat vach mang trong trudng hop
mang dan nudc v6i muc nude H,,, ngudi di trén ca hai bén 1€ va gio tir phai sang trai.
Q=Q,+Q,+Q,+Q,+Q,=4,825+ 38,67+ 0,582 + 0,116 + 1,896 = 46,09 kN.
k,.my,.R,.b.h; =0,8.0,9.7,5.100.22 = 11880 daN.
k,.n.Q=1,15.1.4609 = 5300 daN.
k,.n.Q < k,.m,,.R,.b.h,. Khong can tinh c6t ngang.

c. BO'tri thép ddy mdng
Lép trén: 5¢12/m.
L6p dudi: 5¢10/m.

Doc theo chiéu dong chay bd tri ¢ot thép cau tao 5¢10/m.

‘I‘ .‘I
: 1 $22 $12 622 $10 | $22
¢ a=200 a=250 L
912 T T T T T Tt T T T T YT 912
L || ¢10 ! $10 au
420 a=200 912 / a=250 920
\l 2 /
$20

Hinh 3.2 - B tri cot thép ddy mdng va dam do.
3.5. Kiém tra nit
Kiém tra nit tai 2 mét cat: mat cat sat vach va gitta nhip.
Diéu kién dé c4u kién khong bi nit: n.M <M, = 1R W
a. D61 véi mdt cdt sdt vach mang:
M¢ =M, + M, + M, + M°,
= M,/n+ My/n, + My/n+ M,/n,
=0,84/1,05 + 23,071/1 + 0,768/1,2 + 3,412/1,3
ME, = 27,136 kNm.
Kiém tra niit cho c4u kién chiu uon, tiét dién chit nhat:
b =100cm, h=25cm, a=a = 3cm, h, = 22cm, F, =5,65cm* F,” = 3,93cm™.
b.h? 100.25°

+nF, h, +nF a' +8,75.5,65.22 +8,75.3,93.3

X, = = =12,6cm.
bh+n(F, +F',) 100.25 + 8,75.(5,65 + 3,93)

15



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

3 _ 3
_ b.;(n L bh-x,)

o +nF (h, -x,)’ +nF (x, —a")’

100126° 10025-126)’
3 T

137770,78 cm”.

+8755,6522-126)" +8,75393,(126-3)°

_137770,78
“T25-126
M, =7, R W, = 1,75 11,5 .11110,55 = 223599,76 daNem.
n.M°= 1. 271360 =271360 daNcm > M.
Mt cét sat vach mang bi nit.

=11110,55cm’.

Tinh todn bé rong khe niit:
a,=a,+a,.

M, = Mg, +MS = 0,8+23,071 =23871kN = 238710 daNcm.

M, =M], + M =0,64+2,624=3,264kN = 32640 daNcm.

ngh
Tinh bé rong khe niit a, theo cong thiic thuc nghiém (TCVN 4116-85):

G.1 — G

a, =k.c,.m 7.(4-100.). +/d

a

a,=kc,m % 7.4 - 100. w).v/d

k — hé s0, 1ay bing 1 v6i cau kién chiu uon.

¢ — hé s6 xét dén tinh chat tac dung cia tai trong, 14y bang 1 vdi tai trong ngén han, 1,3
VGi tai trong dai han.

n — hé s6 xét dén tinh chit bé mat c6t thép, 1ay bang 1 véi cot thép c6 go.

w=—ta o 205 6 0006,
bh, 100.22
M((:lh
G, = _ 238710 =2259,3 daN/cm?

" F.Z 565187

M(:\gh
_ _ 32640 _ 30893 daN/em?
FZ 565187

Ga2

Trong d6: Z,=n.h, = 0,85.22 = 18,7 cm véi n = 0,85 - Tra bang 5-1 trang 94 gido trinh
Két cdu Bé tong cot thép — DH Thuy Loi.

16



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

a,=1.13.1. MJ.@ ~100.0,0026)~/12 = 0,12 mm.
a =111, 20232200 5 4 100.0,0026) 12 = 0,005 mm.

2,1.10°

a, =0,12+0,005 = 0,125 mm < a,, = 0,24 mm.
B¢ rong khe niit dam bao yéu cau thiét ké.
b, Doi véi mdt cat giita nhip:
M¢, =M, + M, + M, + M%
=M,/n, + M/n, + M/n,+ My/n,
=0,907/1,05 + 1,717/1 + 0,096/1,2 + 2,133/1,3
M° =4,302 kNm.
Kiém tra niit cho tiét dién chit nhat:

b=100cm, h = 25cm, a=a = 3cm, h, = 22cm, F, = 3,93 cm’, F, = 5,65 cm’.

2 2
Oh” L Ehy enF e 1902 895339224875.565.3
x,=—2 =—2 = 12,4 cm.
bh+n(F, +F,) 100.25 +8,75.(3,39 + 5,65)
3 _ 3
Ty = b';‘n OO R (- x, ) +nF(x, —a')’
3 _ 3
= 100;2’4 AO0CSI2A 09530320124 +875565.124-3)
= 137770,78 cm®.
o= 27078 10034,19 enr,
25-12,4

M, =7, R, W,, = 1,75.11,5.10934,19 = 220050,56 daNem.
n.M° = 1.43020 = 43020 daNcm < M,
Mat cét gitta nhip khong bi nuit.
IV. DAM PO GIUA
4.1. So do tinh todn

bédy mang bo tri 3 ddm d& bao gom 2 ddm bén va 1 dam gitta. Hai ddm bén chiu tai
trong tir vich mang va phan 1€ nguoi di truyén xuéng nhung chiu tai trong nudc va tai
trong ban than it hon dam gitta. Do vay, ta c6 thé tinh todn va b tri c6t thép cho dam
gifta, bo tri thép tuong tu cho 2 dam bén. Tdch dam gifta bang 2 mat cat doc méng.

17



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

So do tinh todn dam d& giira 1a dam lién tuc ti€t dién chit T c6 n=5 nhip va cac gai tua la
céc tru do.

Chiéu dai nhip 1, = L/n = 30/5 = 6 m.
Chon kich thuéc dam:

- Chiéu cao ddm: h, = 80 cm.

- BE rong sudn: b =30 cm.

- Bé rong canh: B/2=3,2/2 =1,6 m.

{

‘llll ‘llll
1[ 6m q[ 6m

A pled!

Hinh 4.1 - So do tinh todn dam dd giita.
4.2. Tdi trong tdc dung

Do diéu kién lam viéc clia dam d& giita, t6 hop tdi trong co ban tac dung lén ddm bao
g0m c4c tai trong sau:

1. Tdi trong bdn thdn cua dam:
", = 7, F,. 1m = 25.[(0,8-0,25).0,3 + 1,6.0,25] = 14,13 kN/m.
Qs = ey = 1,05.14,13 = 14,83 kN/m.

2. Ap lyc nudc vwng voi cot nuoc H,,,.:
. =k, v.B/2.H, = 1,3.10.1,6.2,2 = 45,76 kN/m.
q,=n,.q°,= 1.45,76 = 45,76 kN/m.

Téi trong tiéu chuén va tinh todn téng cong:
Q= ¢, + ¢, = 14,13 + 45,76 = 59,89 kN/m.
q=q,+q,= 14,83 + 45,76 = 60,59 kN/m.
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Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

4.3. Xdc dinh noi luc
Tra phu luc 18 trang 167 gido trinh Két cdu BTCT - DH Thuy Loi, ta v& dugc biéu do

ndi luc M, Q cuia dam d& giita nhu sau:

229,68 174,26

Hinh 4.2 - Biéu do noi luc ciia dam do giita.

4.4. Tinh todn cot thép

a. Tinh todn cot thép doc chiu luc

Tinh todn c6t thép doc chiu luc cho 2 mit cit c6 momen udn cang trén va cang dudi 16n

nhat.
1. Truong hop cdng trén lom nhdt tai mdt cdt trén goi thit hai: (tai mdt cdt cé x/l = 1)
M, = 0,1053.q.I* = 0,1053.60,59.6° = 229,6848 kNm = 2296846 daNcm.
Do tai mat cat trén g6i, momen udn cang trén nén ti€t dién chit T cdnh kéo dugc tinh
toan nhu doi véi ti€t dién chit nhat bxh = 30x80 cm.

Fa

o

J_ rE a4
sl T T €
o @)
N &
1] Il
2 c

1[ 1[ b=30cm

Hinh 4.3 — Tinh c6t thép cho truong hop cdng trén.
Chon a =2’ =4cm, h, = h-a = 76cm.

k,.n M 1,
oMM LIS 12296896 _ 160 o= 1 - 1-2.0.169 = 0,186
m, R, bh  1.90.30.76

A <A, =042 — Tinh cot don.

_myR,bhya 19030760186 oo o
m, R, 1,1.2700

E

a

F, > u,,,bh, = 0,001.30.76 = 2,28 cm>
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Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

Chon va bé trf ¢6t thép chiu luc 4¢22/1m (15,2 cm?) theo chiéu doc mang.
2, Truong hop cdng dudi I6n nhdt tai mdt cdt giita nhip bién : (tai mdt cdt c6 x/l = 0,4)
M, =0,0779.q.1 = 0,0779.60,59.6> = 169,9186 kNm = 1699186 daNcm.

Tinh toan nhu tiét dién chit T canh nén: b = 30 cm, h = 80 cm, b’ = 160 cm, h’_ = 25
cm. Chona=a’=4cm — hy;=h-a=76 cm.

Kiém tra vi trf truc trung hoa:

C

M, = myR,.b.h'(h,- %)

M, =1.90.160.25.(76 —%) = 22860000 daNcm.

k,.n.M=1,15.1.1699186 = 1954063,9 daNcm.

k,.n.M <M, — Truc trung hoa di qua canh.

Tinh toan c6t thép tuong tu nhu doi véi tiét dién chit nhat b’ xh = 160x80 cm.

be= 160 cm

- o g g
A o
Fa 1l cl?

[o/
< c

NN
of

Hinh 4.4 —Tinh c6t thép cho truong hop cdng dudi.
Chon a=2a’ =4cm — h, = h-a = 76cm.

k,n M 115.1.1699186

s > =0,02— o= 1-4/1-2.0,02=0,02.
m,R_b.h2  1,15.90.160.76

A < A, —> Tinh c6t don.

_m,R,bh,a 11590.160.76.0,02
m, R, 1,1.2700

= 8,48 cm”.

E

a

F, > w,..bh, = 0,001.30.76 = 2,28 cm’ (chi b6 tri thép trong bé rong b = 30 cm).
Chon va bé tri ¢6t thép chiu luc 3¢20/1m (9,42 cm?) theo chiéu doc mang.
b. Tinh todn cot thép ngang
Kiém tra cudong do trén mat cat nghiéng cho mit cit c6 luc cit 16n nhat (mat cat bén trai
g0i thit hai):
Quex = 0,6053.q.1 = 22005 daN.
k,.my,.R,.b.h; =0,6.0,9.7,5.30.76 = 9234 daN.
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k, = 0,6 d6i v6i két cdu dang dam.

k,.n.Q=1,15.22005 = 25306 daN.

0,25.m,;.R,.b.h, = 0,25.1.90.30.76 = 51300 daN.

k,.m,,.R,.b.h, < k,.n.Q < 0,25.m,,.R,.b.h, — Can tinh toan c6t ngang.

Tinh todn cot dai khéong cot xién

Chon dudng kinh c6t dai d = 8mm — Dién tich mot nhdnh dai f,= 0,503cm’.
S6 nhanh n = 2.

Tinh khoang cach giita cac vong cot dai:

_ 15m,, R, bh; 15.0,9.7,5.30.76

Upax = = 69,3 cm.
k, n. Q 1,15.1.22005
u, = h = 80 =26,7 cm.
3 3
8.m,, R, bh; 8.0,9.7,5.30.76°

u,=m.R,.n.f, =1,1.2150.2.0,503. =34,8 cm.

(k,.n,.Q)’ (1,15.1.22005)*
Chon khoang cach gitta cic vong c6t dai thiét k€ u, = 25 cm.
Tinh todn cot xién

Qu = 2,8.hy. ym,,.R, .b.q,

_m,R,nf, 11.2150.2.0,503

=95,17 daN/cm.
u 25

dq

Qq = 2,8.764/0,9.7,5.30.95,17 = 29541,61 daN.
k,.n.Q = 1,15.1.22005 = 25306 daN < Q,,. Khong can dat cot xién.
c¢. Bo'tri cot thép dam (hinh 3.2)
4.5. Kiém tra nit va tinh bé rong khe nirt
Kiém tra niit tai 2 mat cit c6 momen cang trén va cang dué6i 16n nhat.
Diéu kién dé dim khong bi niit tai céc tiét dién trén: n .M < M, = 71-RE W,
a. Truong hop cdng dudi: M€, = 0,0779.¢°.1> = 0,0779.59,89.6° = 167,9555 kNm.
Tiét dién chit T canh nén: b =30 cm, h =80 cm, b’.= 160 cm, h’, = 25 cm,

a=a’=4cm,h,=76cm, F,=9,42 cm’, F,= 15,2 cm* y,=m,.y = 1.1,75 = 1,75.

2

2
bh + (bC - b) h; +nFah;+nFa'a'

! b.h + (bc - b)h; +n.(Fa + Fa)

21



Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

2 2
30-280 + (160~ 30),22 +8,75.9,42.76 +8,75.15,2.4

30.80 + (160 —30).25 +8,75.(9,42 +15,2)

x, =24,5 cm < h’, =25 cm. Truc trung hoa cua tiét dién quy déi di qua canh.

e 5
2 be=160cm =
Ll $22 0
£° / <]
5 d .
Q= ) Zag
||O O 3]
c 2 o
$20 %
O
\_ <€ <
[ [ b=30cm _CT

Hinh 4.5 — Kiém tra niit truong hop cdng dudi.

+nF (h,—x,)* +nF, (x, —a')’

( 3 U v 3 _ 3
T, = box, |, (H-b)b—x,)’  blh-x,)
3 3 3

_ 160245 (160-30)25-245)  30(80-24,5)°
3 3 3
+8,75.9,42.(76-24,5)* + 8,75.15,2.(24,5-4)°
Joa=2768376 cm”.

Y _ 2768376 _ 4988065 cm’

W, = -
“Th-x, 80-245

M, =7, R, W,, = 1,75.11,5.497880.65 = 1003848,05 daNem.
n.M° = 1.1679555 = 1679555 daNcm > M,,.
Tai mit cat trén dam bi nit.

Tinh bé rong khe niit

a =kcm. GaE_ %0 7(4-100.0)4/d

a
k — hé s0, 1ay bang 1 v6i cau kién chiu uon.
¢ — hé s6 xét dén tinh chat tac dung cia tai trong, 14y bang 1 vdi tai trong ngén han, 1,3
VGi tai trong dai han.

n — hé s6 xét dén tinh chat bé mat c6t thép, 14y bang 1 véi cot thép c6 go.

_ 5 = £:0,004.

bh, 30.76
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M 1679555

c,= = = 2760 daN/cm®.
F.Z 942646

Trong d6: Z,=n.h, = 0,85.76 = 64,6 cm véGi 1 = 0,85 - Tra bang 5-1 trang 94 gido trinh
Két cau Bé tong cot thép — DH Thuiy Loi.

2760 —200

i1 A 100.0,004)~/20

a=1.13.1.

a,=0,18mm < a,, = 0,24mm.

Bé rong khe nut dam bao yéu céu thiét ké.

b. Truomg hop cang trén: ME,, = 0,1053.q°.12 = 0,1053.59,89.6" = 227,031 kNm.
Tiét dién chit T canh kéo: b = 30 cm, h = 80 cm, b, = 160 cm, h.= 25cm,
a=a'=4cm,h,=76cm, F,=152cm’ F =942 cm’ y=m,y=1.1,75=1,75.

bh’

+(b, —b)h, .(h - hzcj +n.Fah, +nFa'a'

! b.h+(b, —b)h,_ +n(Fa+Fa')

25

30.807
+(160-30).25 80—? +8,75.152.76+8,75.9,42.4

30.80+(160—30)25+8,75152+9,42)

X, = 55,5 cm. Truc trung hoa clia tiét dién quy ddi di qua cnh.

be= 160 cm
$22
o £
ro— == Oy
il 1 gl c
g % e ©
2|2 20 -8
|l} ITs) E &
c IIC g—#
h _||H'
b=30cm O

Hinh 4.6 — Kiém tra niit truong hop cdng trén.

3 _ _ 3 _ 3
— b'Xn + (bc b)(hc + Xn h) + bc (h 3 Xn)

Ja= 3 3 +nF (h, -x,)’ +nF, (x, —a')’

_ 30555° (160—30)(25+55,5—80)’ s 160(80—55,5)
3 3 3

+8,75.15,2.(76-55,5)+ 8,75.9,42.(55,5-4)*
T, = 2768376 cm.

3
+
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_ 2768376_ 11299493cm’.
80-555

qd

M, =v,.R W, =1,75.11,5.112994,93 = 2274022,97 daNcm.
n.M°=1.2270310= 2270310 daNcm > M,

Dam bi niit tai mat cat trén.

Tinh bé rong khe niit

Ga _00

a,=k.c.n 7(4-100p)4/d

a
k — hé s6, 1ay bang 1 v6i cau kién chiu udn.

¢ — hé s6 xét dén tinh chat tdc dung cia tai trong, 14y bang 1 vdi tai trong ngén han, 1,3
VGi tai trong dai han.

n — hé s6 xét dén tinh chat bé mat c6t thép, 1ay bang 1 véi cot thép c6 go.

n=ti o 152 66067
bh, 30.76
MS 2270310

c, = = =2312,11daN/cm’,
F.Z, 152646

Trong d6: Z, = n.h, = 0,85.76 = 64,6 cm v6i n = 0,85 - Tra bang 5-1 trang 94 gido trinh
Két cdu Bé tong cot thép — DH Thuy Loi.

2312,11-200

51107 7(4-100.0,0067)~/22

a=1.13.1.

a,=0,14mm <a,, =0,24 mm.
Bé rong khe nit dam bao yéu céu thiét ké.
4.6. Tinh bién dang dam:
Tinh toén kiém tra do vong cho mit cat gifta nhip ddm ddu tién: M° = 1679555 daNcm.

a. Tinh d¢ cing dai han B,

B ) F,.Z |h, -x
B,, =—= v6i do cling ngan han B, = £, 52, (ho X).
) V.,

Trong d6 chiéu cao viing nén trung binh x dugc tinh theo quan hé:

_3_1_ 0,7 'i_i_ 1
=3 100p+1""  h, 1gy 1F5L+T)
’ 10.p.n
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Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

M 1679555
L = 2 = 2
R¢bhZ  115.30.76

=0,084; T=v'(1-0'72)

(b'C - b)h'C + 2 Fa (160-30).25+ ?)’ZS 15,2

y = v - D 814
bh, 30.76

Trong d6 v lay bang 0,15 vdi tai trong tdc dung dai han va do 4m moi trudng 16n hon
40%.
d'= h, B 0,33; T=1814.(1 - 0’33)= 1,515; pu= K _942 _ 0,004.

h, 76 2 bh, 30.76
Thay s6 liéu vao cong thic tinh ta c6:

X 1 a' 4
E=— = =0,036 < —=— =10,053.

h, 1,8+1+5(0’084+1’515) h, 76

10.0,004.8,75
Tinh lai v6i diéu kién khong ké dén F,’.
= (b, ~b)h, _(160-30).25 1,425, T = y'(l—é) =1,425.(1- 0’33)= 1,19.
bh, 30.76 2 2

X 1 1
E=— = = = 0,044.

h, 1,8+1+5(L+T) 1,8+1+5(0’08+1’19)

10.u.n 10.0,004.8,75
X 0,7 - x 33

x=&Eh,=0,044.76=33cm;p===1-————=05; xX=—= 2= )

Sy =3 100.0,004 +1 o 05 00cm

Tinh canh tay don noi ngéu luc Z, theo cong thitc thuc nghiém:

() 2 2
Z, {1 —M} h, = {1 _033.1,425 +0,044 ]76 — 63,8 cm.

2(y'+¢") 2.(1,425 + 0,044)
. L . . 2y, +1
Tinh hé so6 vy, theo cong thic: vy, = ; .
M? 1679555 _ 2795 daN/cm®.

c,= =

F,..Z, 9,42.638
Tra phu luc 16, biéu d6 3 trang 164 gido trinh Két cdu BTCT - PH Thuy Loi:
V6iy’ = 1,425, n.u = 8,75.0,004 = 0,035 va o, = 2795 daN/cm?, 14y v, = 0,4.

204+1 _
3

Wadn = 0.,6.

Thay céc gid tri vira tinh dugc vao cong thiic tinh d6 cting B, ,, clia dam ta c6:
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Tai liéu huéng ddan do an mon hoc Két cdu bétong cot thép- Bo mon Két cdu cong trinh

_2,1.10°.9,42.63,8.(76 — 6,6)

ngh = = 145982.10° daNcm?.
0,6

B

B, 145982.10°
5 1,5

B,, = =97321.10° daNem” = 97321 kNm’.

Tién hanh nhan biéu dé tinh toan dugc do vong tai mat cit gita nhip bién dim d& giira:

S
f=M,M, =——0, 5
dh

Q, - dién tich clia biéu d6 momen u6n M,.

Y, - tung do biéu d6 M trén h¢ co ban tng v6i vi trf trong tam cta biéu dé M,.

\ [y A A A N \ g A A A A
Hinh 4.7 — Biéu do mémen cudi cung va biéu do momen trén hé co ban.

Dung phuong phdp nhan biéu d6 Véréshagin, ta tinh duoc do vong tai mat cat giita nhip

bién:
227,03

269,51

_/L 227,03
+ 113,52 @ KNm

269,51

S
1.5
6m

Hinh 4.8 — Cdch nhdn biéu do.
1
2—269516 —15 —156 113,52]1= 0,005 m.
plrevey i ( ). ( )—( ). 1=

f _ 0005 _0428 {f} 1
1

—= =——. Dam thod man yéu cau vé do vong.
1 6 500 500
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