CHUONG III
DAM THEP

§1. KHAI NIEM CHUNG
1.1.  Cac loai ti€t dién

(i) k&t cau chiu udn dugc ding rat rong rdi : d3 san nha DD & CN, dam cau chay, dim
cAu, ctfa van, clra dap.
(ii) k&t cau thi€t k&€ va ché tao don gidn, lam viéc vitng chic.
(iii) d€ so sanh kha ning chiu udn ciia cic loai ti€t dién dim ta dung ban kinh 16i p =
W/A, thi p clia ti€t dién I 12 16n nhAt.
_ dam dinh hinh va dim t6 hdp (han, buldng).
_ dam chiu luc cdt nhd c6 thé dung dAm c6 15 rdng.
_ dam don gidn, dim lién tuc nhiéu nhip va dam c6 miit thira.
1.2. Bé tri hé dam
C6 3 phuong phdp bo tri hé dim:
a. Bé'tri don gidn
Bén san dit1én dim, dim dit 1én gdi tya.
b. B6'tri phd thong
K&t ciu san gdbm c6 dam chinh, dim phu va badn san : bdn san dit Ién cdnh trén dam
phu, dim phu tua vao didm chinh, dim chinh dit 1én g&i twra. PE gidm bdt chiéu cao xdy dung
ctia san dim phu c6 thé lién k&t vio bung dam chinh.
c. B6 tri phiic tap
Bao gdm : dim chinh, dim phu, dim phu ngang, dim phu doc va ban san. (xem H. 3-1)
1.3.  Nhip dam va tii trong tac dung lén dim
_ Nhip dim 12 kich thitdc cd badn clia dam, 12 khodng cdch giita hai tim gdi twa. Chiéu
dai dAm thudng 16A hon mdt it so vdi nhip dim. Khodng cich giita hai mép g6i twa goi 1 nhip
thong théang clia dam.
e Nhip ctia dim chinh 12 khodng cdch gifta c4dc gdi tua.
e Khodng cich gifta cic dAm chinh 14 nhip clia dAm phu.
e Tai trong tic dung 1én san thudng 13 tii trong phan bd déu, truyén xuéng dim phu 1a

phan tdi trong tdc dung l&én dién tich 1 (bu6c 1a a), truyén xuéng dim chinh 13 phan tai

Idhuan\giaotrinh\KCT1\C3-dam(Dec06) 1



1.4.

trong tac dung 1&n dién tich 2 (budc b), truyén 1én cdt 1a phan tdi trong tic dung 1én dién
tich 3. (xem H. 3-2)

Bdn san

Ban san c6 thé bing bé tong cdt thép hoic bing thép.

Chiéu day ban san bing thép c6 thé x4c dinh so bd nhu sau:

ps <10kN/m*, t; = 6 + 8mm.

ps =10+ 20 kKN/m*, t; = 8 + 10mm.

ps > 20 kN/m* |, t, = 10 +14mm.

Tuy theo ti s& I/t (I _ nhip tinh todn clia ban, t _ chiéu dai cia ban) c6 thé chia ban san

lam ba loai: bdn day, bdn mdng va ban c6 d6 day trung binh.

a) Bdn day

C6 ty s6 1/t < 50 : thudng doi v6i ban bé tdng cdt thép.

b) Bdn méng

Cé ty s6 1/t>300 : it dung trong xay dung.

c¢) Bdn ¢6 do day trung binh

La bdn c6 ty s6 50 < 1/t < 300, dung nhiéu trong k&t cau thép.
_ Tinh ban theo bai toan giai tich: (xem H. 3-3)

Bén vira chiu momen uén M vira chiu luc kéo H. Piéu kién dé tinh luc kéo H 1a do gidn

dai ctia ban do H sinh ra phdi bing hiéu s& do dai cong va dd dai thing cla ban.

Aly : d0 gidn dai ciia bdn do H gy ra, dugc tinh bing cong thic :

HI

lyj= ——— 1II-1
=V e (b

A X 3A N N A N 2
Hiéu sd do dai cong va do dai thang cia ban :

| L[ dy 1 ¢ dy,
A1=£ (ds—dx)=2|). ( l+(&)2—1)dXz E'([ (&) dx (I1-2)

Khi bi&€n hinh, dudng dan hoi ban c6 dang: y = A sin (m x /1) va do d6 Al = A% /41

Theo S.P. Timoshenko dd vong 16n nha't khi ¢6 q va H dong thdi tic dung :

A= Ay (I11.3)
l+a
A — @ vong & giita dam chi ¢6 q° tic dung, Ag= M, 1>/ 10 E, I, (IIL.4)

o — hé s6§1nhhu‘6nglu‘cdoc,oc=H/ch=H/(Tc2D/12)=H12/(n2D)

trong do: Hy, = n° D /1% : lyc t6i han Euler ctia ban dang tinh

D=EL=Et/12(l-v?:d citng tru ciia bin
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Tix d6 ritra dugec : H=m*D o/ PP =f(a) ~ 10D a0 /I? (IIL5)

Momen do luc phan bd déu q va Ivc kéo H tdc dung 1én ban :

M
M=M,-HA=My-HAg/(1 +0)=My— 10D o/ [Ag /(1 + )] = 1+“a (I1L6)

M, _ momen do lyc phan bd déu q sinh ra, My = q* /8
Tim hé s6 4nh hudng cla luc doc o theo diéu kién Aly = Al
HIQ-p*) _ n_( Ag J

Et T 4l 1+

Thay tri s& ctia H vao ta dugc phuong trinh :
o (1+a)=3(A /1) (IL.7)
Ung sud't do M va H sinh ra phai théa man diéu kién :

H 6M
G=GH+GM=T+

- <fy. (IIL.8)

_ Tinh ban theo cong thic gin ding :

Chiéu day nay c6 thé xdc dinh biing cong thiic gin ding cda T.L. Teloian:

L _an, (1+ 12E, ] (IIL9)

t 15 ng q°

trong d6 [A/1] =1/n,1a d6 vong cho phép cla ban.

_ Tinh ban theo @6 thi : (xem H. 3-4)

Chiéu day nay c6 thé xdc dinh bing bi€u db cia S.D. Lei-tes, v6i truc hoanh 1a 1/t va
truc tung la gid triq [kN/m?] cling vé6i cdc dudng bi€u dién tuong Gng vdi [A/1] khac nhau.

Vi du III-1. Tinh ban c6 nhip 1 = 120 cm dudi téc dung ciia tii trong tiéu chuin q* = 2 400 daN/m” véi do
vong giéi han [A/l]=1/n,=1/150.

Bai gidi

Theo Teloain (II1I-9) tinh dudc:
| 4n, ( 72E, J 4x150 ( 72 x2,3x10°
- 1+ = 1+

) =947~ 95.

t 15 n;‘ qtc 15 150 x0,24
Chiéu day ctia bdn t = 1200 /95 = 1.26 cm chon 12 mm.
Tim lyc kéo H :

M, =q“1°/8=0,24 x 120>/ 8 = 434 daNcm

D6 vong tinh theo (I-4) : A, = M/ I’/ 10 D = 434 x 120°/ (10 x3.3x10”) = 1.88 cm, trong d6:
D=E,;t°/12= 23x10°x 1.23/12=3.3 x 10° daN/cm*

Tinh o theo (II1-7): o (1 + a)* =3 (A, / t)* =3 x (1.882/ 1.2)> = 7.36, riit ra o = 1.35.

Do vong ké dén H xéc dinh theo (I11-3) A = A/(1+a)) = 1.88 / (1+1.35) = 0.8 cm, [A /1] = 0.8/120 = 1 /150.
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Tinh H theo (III-5): H= 10D o. /1> =10 x 3,3 x 10° x 1,35 /120% = 309 daN

Tinh M theo cdng thic (ITII-6): M = My / (1+a) = 189 daNcm
Ung suit trong ban tinh theo (I1I-8):
o=opy+oy=H/t+6M/t" =309/1,2 + 189x6/1,2* = 257 + 790 = 1 047 daN/em” < f 7y,

§2.  DAM DINH HINH
Thi€t k& dim dinh hinh gébm cdc budc sau:
1. Chon ti€t dién didm
2. Kiém tra tiét dién dim vé bén, vé &n dinh tong thé, d6 vong
3. Cdu tao va tinh todn cdc chi ti€t cda dam (ndi dim, g&i dam)
2.1. Chon ti€t dién
Khi dim lam viéc trong trang thdi dan hdi (xem H. 3-4):

Wy = M (I11.10)

fye
M _ momen udn ciia dim
Ye _ hé s8 diéu kién 1am viéc (xem Bang 3 ~-TCXDVN 338-2005)
f_ cudng d6 tinh téan cla thép
P&i v6i dAm don gidn c6 ti€t dién dic va thda tat ca cdc diéu kién sau thi c6 thé k& dén sy lam
viéc trong giai doan dan hdi déo clia thép.
+dam lam tir cdc loai thép c6 gii han chdy f. <530 N/mm?
+ chiu tdi trong tinh
+ bdo ddm diéu kién 6n dinh téng thé
+ gid tri Gng sudt ti€p T tai mot ti€t dién c6 M va Q tng vé6i t& hop bat Igi nhat
théa diéu kién 1t <0.9 f,, khi d6 momen khdng uén yéu ciu xic dinh theo:

Wy = M (IIL.11)

o fy,
¢i _ 14y theo B _ Phu luc C - TCXDVN 338-2005

C6 dugc Wy, tra bdng thép hinh ¢6 Wy > W, d€ chon s8 hiéu thép thich hgp.
2.2. Ki€m tra lai ti€t dién

1) Theo cuong do (theo dé bén):

_ Tai ti€t dién c6 Mp.x phdi théa man: 6 = My, / Wa <y, (II1.12)
hoidc k& dén sy phat trién bi€n dang déo clia thép: 6 = My / Wa < c; fye (I11.13)

trong d6 W, _ momen chdng udn thyc cda ti€t dién, khong k€ phin gidm y&u néu cé.
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_ Tai ti€t dién c6 Quax (thudng ddu dAm hoic vi tri c6 tdi trong tip trung) :
T = Qumax Sw/ (Ix ty) < £y e (I11.14)
Qumax _ luc cit tinh todn 16n nha't
Sw _ momen tinh clia nita ti€t dién ddi véi truc trung hoa
I, _ momen qudn tinh cda ti€t dién
t, _ chiéu day bung dim
f,_ cudng do tinh téan chiu cit
_ Taiti€t dién c6 M; va Q, tudng d6i 16n can kiém tra lai Gng suit twong duong:
cau=V (o2 +31) <115y (IIL15)
véi o = (M; / Wy) x (hy /h) va 1, = Q; S¢/ (Ik ty) trong d6 S¢la momen tinh ciia mdt canh
dam d/v truc trung hoa cda ti€t dién dam.
_ Khi ¢6 lyc tap trung F tic dung vao canh trén cia dim (xem H. 3-5), ki€m tra Gng suit
cuc bd ctia ban bung dim :
ce=F/(tyl) <fy. (I1L.16)
trong d6: 1, d6i véi dim dinh hinh x4c dinh: 1, =b + hy (I11.17)
b _ chiéu rong tAim dém dit tai trong tip trung P, c¢6 thé 12 by cia dAm phu bén trén.
hy _ khoang cdch tir mdt trén cta cidnh dam dé&n bién trén chia chiéu cao tinh todn cla
ban bung h,, (h,, : d6i v6i dim dinh hinh 13 khodng cdch giita cdc di€m bit ddu udn cong clia
ban bung, chd ti€p gidp ban bung v6i cdnh trén va canh dudi; ddi véi dAm han 1a chiéu cao ban
bung)
Kiém tra bén ti€t dién dim tai vi tri c6 luc tdp trung cuc bd:
cu=V(ol+0’-010.+319) <115y, (IIL.19)
2) Theo do véng ciia dim
Do vong clia dAm phai thda min diéu kién: A/1<[A/]] (I11.20)

trong dé [A /1] dd vong gii han ctia dam, tra (Bdng 1 — TCXDVN 338-2005)

3) Theo én dinh (xem phan “Ddm té hop han”)

Vi du ITI-2. Tinh hé dim dit 1én san c6 kich thuc 12 x 6 m (khéng tinh dim chinh). Biét: hoat
tai tic dung 1&én san q = 2 000 daN/m* hé s6 vugt tai 1.2, thép BCT3KII2, [A /1] = 1/250. Tinh v6i hai
phuong 4n: (1) bd tri theo ki€u phd thong, (2) bd tri theo ki€u phic tap. Bdn san diy t = 8 mm, nhip ban
hay khodng cdch gifta cic dAm phu a = 800 mm.

Bai gidi
Phuong dn 1 (xem H. 3-a)
Trong lugng ban san : g“=7850x 0.008 = 62.8 daN/m’

Tai trong tinh todn 1én dim phu (nhip 6 m):
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q=(m,p°+ngg“)a=(1.2x2000+ 1.1 x 62.8) x 0.8 = 1980 daN/m
Momen udn 16n nha tai giita ddm: M = qI° /8 = 1 980 x 6’/ 8 = 8 900 daNm
Momen chdng udn yéu cau (ké d&n phat tri€n bi€n hinh déo):
W,ye =M/ (1.15 f 7o) = 8 900/ (1,15 x 21) = 378 cm?
Tra bang (I-11 phin phu luc), chon thép I N°27 (I, = 5 010 cm*, W, = 371 cm’, g; = 31.5 daN/m)
Kiém tra do vong dim:
q = (p° + £ a = (2000 +62,8) x 0,8 = 1 650 daN/m
Do vong tuyét ddi cda dAm phu:
5 g°1t 5 1650 x600*
7384 EI 384 100x2,1x10° X5010
DAm di chon khong théa yéu ciu vé do ciing.
Chon lai thép I N°27a (I, = 5 500 cm’, W, = 407 cm’, g1 = 33.9 daN/m), do vong tuyét ddi tinh lai A =
2,33 <2.4 cm. DAm I N°27a d3 chon théa yéu ciu vé cudng dd va do cing.

=2.56cm>[A]=600/250=2.4cm

Trong lugng thép cin thi€t cho 1m? san 1a:
e cdadim: g/a=339/0,8=424 daN/m?
e cla san: 62.8 daN/m?

e tong sd dim va ban san: 42.4 + 62.8 = 105.2 daN/m”

Phuong dn 1 (H. 11I-b)

DAm phu ngang dit cach nhau 4 m, ban san dit truc ti€p 1én dAm phu doc.

_ Tinh dim phu doc, ¢6 nhip 4 m va dit cich nhau 600 /7 = 85.6 cm.

Tai trong tinh todn 1én dim:

q=(1.2x2000+ 1.1 x62.8)x0,856=2 110 daN/m

Momen udn 16n nhat tai giita dim: M =2 110 x 4°/ 8 = 4 220 daNm

Momen chdng udn yéu cau (ké d&n phat tri€n bi€n hinh déo):

W,e = 4220/ (1.12 x 21) = 480 cm®

Tra bang (I-11 phin phu luc), chon thép I N°20 (I, = 1 840 cm®, W, = 181 cm®, g, = 21 daN/m).

Kiém tra dé vong dam:
T4i trong tiéu chuin 1én dim: q* = (2 000 + 62.8) x 0,856 = 1 760 daN/m
Ki€m tra lai d6 vong:

5 1760 x400*

A= = 1,52cm < [A]=400/250 = 1.6 cm
384 100x2,1x10° x1840

DAm d3 chon thda yéu cau vé cudng do va do ciing.

_ Tinh dim phu ngang, nhip 6 m, cdch nhau 4 m.

Tai trong tinh todn 1én dim: q = (1.2 x 2 000 + 1,1 x (62.8 + 21/0.856)) x 4 = 10 000 daN/m
Momen udn 16n nhat tai gitta dim: M = 10 000 x 6>/ 8 = 45 000 daNm

Momen chdng udn yéu ciu (k€ d&n phit trién bi&n hinh déo): W, = 45 000/(1.15x21) = 1 915 cm’
Chon thép IN°55 (I, = 55 150 cm*, W, =2 000 cm’, g; = 89.8 daN/m).

Kiém tra d6 vong dam:
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T4i trong tiéu chudn 1&én dim: ¢* = (2 000 + 62,8 + 21/0,856) x 4 = 8 300 daN/m
Ki€m tra lai d6 vong:
5 8300 x600*

A= - =121 cm < [A] = 600 /250 = 2,4 cm
384 100x2,1x10° x55150

DAm di chon thda yéu ciu vé cudng d6 va do ciing.

Trong cdc dim di chon & trén khong can kiém tra lai cudng d vi tit cd cdc W dad chon déu 16n hon W,
khong can ki€m tra (ng suit cuc bo vi khdng c6 tai trong tap trung vio dim, khong cin kiém tra 6n dinh
tdng thé vi ban san l4t tryc ti€p 1én cdnh trén dim. Nhitng dAm trén déu lam viéc d&n giai doan phat
tri€n bi€n hinh déo vi d@m bdo 6n dinh tdng thé, tai noi c6 My, tng suit ti€p déu bing khong.

TL/m” san phuong 4n IT 1a: 62,8 + 24,5 + 22,5 = 109,8 daN/m* > 105,2 daN/m?, phuong 4n (1) tdn it kim
loai hon phuong 4n (2).
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§3. DAM TO HOP
3.1. Chon ti€t dién dam han
1) Xdc dinh chiéu cao tiét dién dam
CHIEU CAO NHO NHAT hypip:
La chiéu cao cho ta do vong ctia dim bing dd vong gidi han. (xem H. 3-6)

D&i v6i dim don gidn, chiu tdi trong phan bd déu (g + p*), @6 vong 16n nhit ciia dam:
A=5(g"+p) 1"/ 384 E (II1-21)

Bi€t M = (n,g“ + n,p) I’/ 8 = 6 W va I, = W, h /2, thay vao va riit ra dugc chiéu cao nhd nha't

cla ti€t dién dam:

Al

sal g°+p° s5Al
24 E n, 10°

Npin = — Y =

a? nggtc +np ptc

~
~

(I11-22)

2|7

ng, N, _ hé s& vugt tai tuong ¥ng v4i tdi trong g va p.

[A/1] = 1/n, _ d6 vdng gi6i han clia dim (ghi trong Bing 1 TCXDVN-338-2005)

Bdng Il —1. Ty s6 chiéu cao nhé nhdt tiét dién dam trén nhip ciia né theo do vong gidi han

[A/1] = 1/n, 1/1 000 1/750 1/600 1/500 1/400 1/250 17200

hpin /1 1/6 1/8 1/10 1/12 1/15 1/25 1/30

CHIEU CAO LGI NHAT hy,:
Chiéu cao 1¢i nha' (hy,) 1a chiéu cao cia ti€t dién dAm cho ta trong lugng (dién tich) dAm
nhe (nhd) nhit. Phuong phép xdc dinh chiéu cao 1¢i nhat hy, ciia dAm nhu sau (xem H. 3-7):
Dién tich mot canh dim A;=0.5(A - h ty), xem gan ding h, ~ h
Momen chdng uén Wy = 2 [As (h/2)*](2/h) + (h’t,/12)(2/h) = Ayh + h’t,/6 = Ah/2 - h’t,/3
Goi Ay = hy/ty ~ h/t, 12 @ manh bung dam, thi A =2W /h + 2h* / Bhy)
dA/dh=0= -2W /h*+4h/3ky=0 =h="V3/2 (WW) =hy,
c6 thé viét,

hiy = h = 1.23V (W / t,,), trong thi&t k& thudng 18y: hyy = h = (1.15~1.20)V (W / t,,) (I - 23)

Chiéu cao dam dudc chon : hyi, < h ~ hy, < hygg. Chiéu cao xay dung (hyg) 12 khodng cdch
tlf mit san clia tAng trén d&€n mit tran cla ting dudi.
Chii :

Khi tim h déng thdi phai biét t,, hoic Ay, cho nén cé thé xdc dinh nhu sau :
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e dung cdc quan hé giita chiéu cao ti€t dién dim, chiéu diy bung dim, do manh
clia bung dim nhu trinh bay trong bang III — 2.
Bdng III — 2 Ty s6 gifta chiéu cao va chiéu day bdn bung dam
h (m) 1.0 15 2.0 3.0 4.0 5.0
ty (mm) 8-10 10-12 12-14 16 - 18 20-22 22 -24
hy / ty 100-125 | 125-150 | 145-165 | 165- 185 | 185-200 | 210- 230

e tir di¢u kién ban bung chiu Ivc cit: ty, > (3/2 Quax) / (h )
e dung cong thitc kinh nghiém : t, = 7 + 0.003h
e Kkhong diing sudn dé gia cudng ban bung (h >2.0m) : t,, > (h,/5.5) \/ (f/E)
2) Chon cdnh dim (Ag=by t;) :
Sau khi chon chiéu cao dim hy va chiéu day ban bung t,, tinh I;=1- I, = Wy (h/2) — h’t,/12
Ngoaira, [f=2 bsts h¢* /4 v6i hy : khodng cdch trong tAm ti€t dién hai cinh dam.
Tir d6: Ar=Dbrti= (Wye h/2 — h,’ t,/12) 2 h¢
Tir bi€u dd quan hé (h,A), khi h = hy, thi 2A¢ = Ay, tf d6 rit ra: As=3% (Wy./ h)
Ngoai ra, bin cdnh can ddm bido mot s6 dicu kién sau:
_ Piéu kién 6n dinh cuc bd ctia cdnh br < 30 t;
_ bé dé lién k&t dAm theo phudng ngang va ddm bio diéu kién 6n dinh tdng thé :
br=(1/2 ~ 1/5) h ; by > 180 mm ; by > h/10
Sau khi da chon dudc ti€t dién (h, by, t;, ty), can kiém tra:
e Kiém tra bén : 'ng sudt phdp o tai vi tri chi c6 M (Q = 0), trng sudt ti€p 7 tai vi tri
chi ¢c6 Q (M = 0), &ng suit tuong duong G4 tai vi tri vira c6 M va Q dong thdi tic
dung theo (III-15).
e Can kiém tra bén ban bung dam khi c6 lyc tp trung cuc bd v6i tng suat tuong
duong G4 theo (II1-1 9).
e Kiém tra dd vong : n€u chon h > hy, thi khong cin ki€m tra dd vong dam.

e Kiém tra &n dinh : tdng thé va cuc bo.
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3.2. Bi&n ddi ti€t dién theo chiéu doc dam
DAm 13 két ciu chiu udn, trong dim don gidn momen 16n nhit thudng x3y ra giita nhip,
néu cin cf vao My, d€ chon ti€t dién, rdi dung ti€t dién d6 cho sudt chiéu doc dim sé& lang phi
vat lidu. G viing gin gbi tya momen udn nhd, cé thé diung ti€t dién nhé hon & giita dAm. Tuy
nhién mdi 1an thay ddi phai ton thém cong ché tao, do vay chi bi€n ddi ti€t dién cho nhitng dAm
c6 nhip L > 10m tai vi tri cach gdi tva mot doan bing (L/6 ~ L/5). C6 thé bi€n d6i chiéu cao
bung ddm hoic gidm bét chiéu day hay chiéu rong ban canh.
i. Gidm hy (déu, giat cAp): khong ti€t kiém nhiéu, ché tao phic tap, viing gdi twa ¢
luc cdt 16n lai gidm h 1a bo phan chiu lyc cit chii yéu clia dim nén khong hgp 1y
(xem H. 3-8).
ii. Gidm t;: khong hop 1y 12 cdnh trén dim cin phing dé 14t tAm sdo, hodc dit cdc dAm
khéc, it dung (xem H. 3-9).
iii. Thay ddi b (déu, gidt cAp): phd bi€n trong dAm han, hop 1y hon (xem H. 3-10).
_ tinh M; tai x = L/6, tif d6 tinh dudc W1, I}, h, ty, t; gilf nguyén cla ti€t dién cii & giita
dam, chi khic chiéu rong ban canh by < bs nhung by phdi thda min cdc diéu kién vé cu tao:
big> 180 mm ; bys>be/ 2, biy > h/10

_ trudng hgp cho trude by, tinh My = W fy. =2 I}/ h =qx; (I-x;) / 2, tir d6 tim vi tri x.

3.3.  Ondinh ctia ddm

1. On dinh téng thé

a) Hié¢n tugng va nguyén nhdn

Dam 13 k&t cAu chiu udn, néu 13 dim don gidn thi toan bo phan trén dim, tinh tir truc
trung hoa trd 1&n chiu nén, tir truc trung hda trd xuéng chiu kéo, phat sinh bi€n dang trong mit
phing tic dung cda tdi trong (mp udn). Nhung t3i trong ting 1én dat d€n mdt gia tri nao d6 thi
dim sé& bi€n dang ngoai mit phing udn (xem H. 3-11). Lic nay ngoai momen udn M, do tii
trong ding sinh ra, ti€t dién ddm bi vénh khdi mp uén nén dim chiu thém momen M, va
momen xoin M, (cdc momen nay trong qu4 trinh tinh todn dim chiing ta chua xét d&€n) vi vay
dam sé& bi pha hoai. Hién tugng dAm bi phd hoai nhu vay goi 12 mat 8n dinh tdng thé. TAi trong
ma bit dau tir d6 ti€t dién dAm bi vénh va mat 6n dinh tdng thé goi 13 t3i trong gidi han. Ung
sudt tuong &ng vdi tai trong gidi han goi la Gng suat téi han.

b) Kiém tra on dinh tong thé:

Ki€m tra 6n dinh tdng thé ctia dim theo cong thic :

G =Mpax / ¢p We < yc (111.24)
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W. _ momen chdng udn clia tiét dién nguyén clia dim 14y ddi v6i canh nén
@p _ hé s6 gidm y&u khd niing chiu luc cda dim, xdc dinh theo Phu luc E, tinh theo ¢;
nhu sau: :
e néu @; <0.85,1ay @p = ¢
e néu @ >0.85, 14y @, =0.68 + 0.21¢; < 1
v6i @ x4c dinh nhu sau :

= I—VLZE (I1.25)
PrEVIIL) T '

I, I, _ momen qudn tinh cta ti€t dién dam theo truc x-x va truc y-y

v _  hé s0 phu thudc diéu kién bién, dang va vi tri clia tii trong tdc dung (tra Bang
E.1 va E.2 cia TCXDVN 338-2005) va tham sd o.

DAM PINH HINH

a=1,54 (I,/ 1, (L,/ h)* (111-26)
DAM TO HGP HAN

o = 8(Lots/ hy bp)* (1 + 0.5hg t,%/ by t7) (I1-27)

I, _ momen quén tinh khi xo4n ti€t dién ddm (ddm t8 hop: I, = 1.3 (ht,,* + 2bste) / 3)
L, _ chiéu dai tinh todn ngoai mit phing dim, 14y bing :
* khodng cdch giita hai di€m c6 k&t cdnh chiu nén khong cho chuyén vi ngang.
* biang chiéu dai nhip dim khi khdng c6 hé giing.
hg _ khodng cdch trong tAm hai badn canh dim
> Khong can ki€m tra &n dinh téng thé khi :
= ¢6 ban san BTCT, san thép (hinh, s6ng) lién k&t lién tuc mot cdch chic chin vao cdnh
nén ctia dam.
* i s6 Lo/bs khong vugt gid tri theo cdng thitc ciia Bdng 13-TCXDVN 338-2005.
Lo/bs = [0.41 + 0.0032 by /t; + (0.73-0.016 by / t) b / hy ]N(E/E) (I11-28)
> Khi diéu kién Lo/b; khong thda can : gidm L, (nhip cdnh trén chiu nén), ting ti€t
dién dam theo phuong y—y.

2. On dinh cuc bd
a) Hién tugng va nguyén nhdn
Dudi tdc dung cda ng sudt phdp nén va ng suit ti€p, hoidc clia ca hai, n€u ban cdnh va

bung dAm mdng s& bi vénh hoic phinh cong, hién tugng d6 goi 1a mit 6n dinh cuc bo. Bin cdnh
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chiu ng sudt phap nén khi mit 8n dinh cuc bd sé& bi cong vénh , con viing ddu dim chd yé&u
chiu tng sui't ti€p s& bi phdng 1&n. (xem hinh H. 3-12)

Hién tugng mat Sn dinh cuc bd khong truc ti€p lam dim bi pha hoai, nhung s& lam tit
dién dAm mAa't tinh ddi xing va tao diéu kién d€ dim ma't 6n dinh tong thé, dim nhanh chéng bi

phd hoai. Vi vy, khi thi€t k&€ dAm phai tranh hién tugng mat 6n dinh cuc bo.

b) Cdc gidi han vé chiéu day dé ban mdt on dinh cuc bp
Cong thiic chung d€ tinh ng suat tdi han ctia mot bAn méng khi mat &n dinh 13 :
s 2 2
Op = milﬂTEz)(la) =k [%a\) (III - 29)
t,a _ chiéu day va chiéu rong clia bin
v _ hé so Poissons
DAM PINH HINH

Do dam dinh hinh chiéu day cdnh va bung vugt qud yéu ciu vé dn dinh cuc bo, nén khong cin

R e . A
ki€ém tra 6n dinh cuc bo.

DAM TO HGP HAN
Péi v6i ban canh chiu nén (xem H. 3-13)
Ung sudt t6i han cia canh nén clia dAm : 6, =025 E (tr/ be)> = = b, / tr < 0.5  (E/f)
N&u 14y, E = 2.1x10° MPa, f = 2.1x10> MPa, thi : b, / t; < 15.8 hay by / t; < 31.6
Khi thi€t k€ nén 14y : be/ t: <30 (I1-30)

Trong dim, ti s& giita chiéu rong tinh todn va chiéu day ban cdnh b, / t; khong dugc 16n hon gid

tri gidi han [b, / t; ] cia Bdng 34-TCXDVN 338-2005.

Ddi v6i ban bung (xem H. 3-14)

(i) Dudi tdc dung ctia ting sudt tiép :

Khi ban bung dim khong c¢6 sudn cing, ng suat ti€p tdi han 1, = 10.3 f, /(1) = f, =

[Aw]=V10.3=32 (I-31)

Con néu dam c6 tii trong dong tic dung : [ y] = 2.2. (I11-32)
Trong d6, A = AwN (f/E) = (hy/ty)V (f/E) va khi thi€t k& : 1, < [1], bung dim khong thé mat
on dinh dudi tic dung clia @ng suat ti€p trude khi ban bung mat kha ning chiu luc vé bén.
_N&u Ay >[Ay], cdn gia cudng bin bung bing sudn ding (SC ngang) hai bén bung, nhu sau:

e Khodng cdch sudn ciing : a <2 hy, khi ZW >3.2

Idhuan\giaotrinh\KCT1\C3-dam(Dec06) 12



e Khoing cich sudn cing : a <2.5 hy, khi 1, <3.2
e by >hy/30 +40mm, t, > b\ (f/E), (h)min = 4mm
_ Khi ¢6 sudn ditng, 1, = 10.3 (1 + 0.76/u) £, /(1,)%, v6i :
u_ ti s6 canh dai va canh ngdn cda 6 bung dam
Ao = (d/ty)V (f/E) v&i d 12 canh ngZn 6 ban bung
Choa=2hy = pu=2V2 do= Ay =To= 12261,/ (A =f, = A, =23.5. Khi c6 lyc tap

trung ddt trén cdnh nén : ZO =2.5.

Vay khi dim c6 dit sudn cting v6i khodng cdch a theo qui dinh va A < [4,] thi 6 ban
bung ddm bio vé ODCB.

(ii) Dudi tdc dung ciia ting sudt phdp : (xem H. 3-15)

[Aw] = 5.5 hay [Ay] = (hy/ty) = 5.5V (E/f) (II1-33)

Pé& dim bdo &n dinh cho ban bung, ngoai SCN cin dit thém SC doc viing chiu nén ciia
ban bung va ki€m tra tirng 6 ban.

(iii)  Dudi tdc dung dong thoi ciia iing sudt phdp va iing sudt tiép :

(Tham khdo thém trong sdch)

3.4. Lién k&t giita canh va bung dam

Trong didm t& hdp han, ban cdnh lién k&t v6i ban bung bing dudng han (xem H. 3-16).
Khi chiu lyc cdnh va bung dim trugt 1én nhau, dudng han sé chiu luc trugt Ay.

Tinh todn luc trugt T trén don vi chiéu dai: T=1t,=QS./ I, =2 h¢ (Bfw)min

Chiéu cao dudng han h¢la :

he=Q St/ [2 (Bfw)min Ve Ik (II1-34)

3.5. MJdindidim
N6i dam (xem H. 3-17) 1a do :
_ Chiéu dai diAm thi€t k& dai hon chiéu dai c6 sdn (mdi ndi nha mdy).
_ Trong lugng, chiéu dai dAm vugt khd ning van tai hodc cidu lip (mdi ndi 1ip ghép).
N&i dadm c6 thé 1a :
_ Han d6i dau : nén ndi tai vi tri c6 M < 0.85 Mypax vi fyy = 0.85 £.
_ Han d6i ddu + badn ndi cdnh : M =My, + My, = Mpu =M — M, =M - Wy £y, ye
K& ti€p, My, phdn thanh ngiu lyc tdc dung vao ban ndi va dién tich ti€t dién ban ndi 1a :

Abn = an /£ Ye = Mbn / (hbn f YC) va X 1W = an / [(B ff)minhf Ye ]
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_ N&i biing buldng c6 2 ban ghép cho bin cidnh va cho bdn bung va dé€ don gidn tinh

todn thudng mdi ndi cdnh chiu toan bd M, con mdi ndi bung chiu Q.

3.6. Goidam
Phu thudc vat liéu lam g6i (thép, BTCT, gach, d4, ..) va cdch ciu tao gbi tua (tya trén

bé mit, twa bén canh, lién k&t khép, ngam, ...).

a) Dam tua lén cot thép (chi trinh bay phdn goéi tua trén mdt va lién két khop)
_ Kiém tra chiu épmit: . =R/A<f v (II1-35)
_ Kiém tra 8n dinh (ngoai mp dam) ctia phan dim gdi tua :
oc=R/(pA)<fy. (111-36)
trong do :
R _ phédn lyc ddu dam (xem H. 3-18)
A, _ dién tich chiu ép mit, A, =t by, v6i by < 0.5 t,V(E/f) va t, > t,,
f. _ cudng d6 tinh todn cda thép chiu ép mat
¢ _ hé s8 udn doc, tra bing theo A = hy, /i, (n€u dim dinh hinh A ~ hy, / 0.3 t)
i, _ ban kinh qudn tinh ti€t dién cda phidn dim & gdi twa, xem nhu 13 ti€t dién
thanh qui u6c gdm sudn gdi va mdt phan ban bung dim rong c; = 0.65 tuN(E/f)
A _ dién tich ti€t dién thanh qui uSc
A =A+ ALY
At =2x0.65 t,2 V(E/f) khi sudn g6i dit gdn ddu dim
Ayt =0.65 t,> V(E/f) khi sudn gdi dit ngay ddu dAm

b) Dam tua lén tuong, cot (BTCT, gach dd)

Do cudng do chiu ép mit cia BTCT, gach d4 nhé hon thép nén cin dit mot bin gdi
bing thép tim day c6 dién tich 16n hon phan dim dé xudng cot d€ phan bs 4p luc. Dién tich
bdn g8i Apg = apg bre =R/ fep

f.p _ cudng do tinh todn chiu ép cuc bd clia vat liéu gdi tya

Chiéu day ban gdi xdc dinh tir di€u kién chiu udn ban gdi do phan lyc gdi dim.
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PHU LUC CHUONG 3

Bang 1 TCXDVN) — D véng cho phép cla cdu kién chiu udn

Loqi c8u kién DO véng cho phép
Dam cua san nhd va mdi:
1. DAGm chinh L /400
2. DAm cua tran c6 trat via, chi tinh véng cho tdi trong tam thoi L /350
3. Cac dam khac, ngodi trusng hop 1 va 2 L /250
4, Tadm bdn san L /150
Ddam c6 duong ray:
1. D&mM dd san céng tac co dudng ray ndng 35 kg/m va 16n hon L /600
2. Nhu trén, khi dudng ray ndng 25 kg/m va nhé hon L /400
Xa go:
1. Mdi lop ng6i khdng ddp via, mai tédm tén nhd L/150
2. Mal lop ngdi c6 ddp via, mai tén mui vé cdc mai khac L /200
DAam hodc gidn dé cdu fruc:
1. Cau truc ch& doé 1am viéc nhe, cau truc tay, paldng L /400
2. Cau tryc ché& do Iam viéc vua L /500
3. Cau truc ch& doé 1am viéc ndng va rét ndng L /600
Suon tuong:
1. DGmM d& tudng xdy L /300
2. DAGm d& tudng nhe (ton, fibrd ximdng), dam daé cua kinh L /200
3. Cot tudng L /400

Ghi ch: £1& nhip cla cdu kién chiu udn. D&i vai dam céng xon thi £ 1dy béng 2 1an dé vuon ctia dam.

Bang E.1 (TCXDVN)- H& s6 ¥ d8i vl dam 16t dién chit | ¢6 hai truc déi xing

Coéng thace tinh ¥ khi o

86 luong diém c& két Dang tai Canh duocc
cdnh nén trong nhip frong chat tdi
01<a<40 40 < @< 400
. Canh trén V =1,75+0,09 ¥V =33+0053c - 4,5.1057
Tap trung J ..
Canh dusi | ¥ ~ 505+ 0,09« ¥ =66+0053a - 45.10%
Khong c& két
Phan bé Canh trén V =16+008a ¥V =3,15+004c - 2.7.1057
déu Canh dudi ¥ =38+008a YW =535+004a - 2,7.1057
Hai hay nhiéu, chia
nhip thanh cac phan B&t ky Bait ky ¥V =225+007a ¥ =3,6+004a - 3.5.1057
déu nhau
- Tép frung & .
M6t & gidia - B4t ky V=175V, V=175V
gida . .
Taptrung & | Canhtrén V=1,14¥, Vo114V
1/4 nhj Cdanh dudi
° W16V V=16
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Canh trén
Canh dudi

V=114V,
Vo13W

V=114V,
Vo13W

Ghicha: Tri s6 cua ¥11dy bdng ¥ khi canh nén dugc c8 két béing hai hodc nhiéu diém.

Bang E.2 (TCXDVN) — H& s& ¥ d&i vai d8m congxdn, 1iét dién chi | co hai truc déi xtng

Dang tdi trong

Canh dugc chat tai

Coéng thic finh

¥ Kkhi canh nén clia dém khéng

duoc c6 két, va khi o

4< <28 28< <100
Tap trung & déu mat Canh trén ¥ =10+0,16a ¥ =40+005a
congxon Canh dudi W =62+008a Y =70+005a
Phan bé déu Cénh trén w =142a
Ghi ch(:  Khi canh nén cua céngxdén ducc cd két frong phuong ngang ¢ dau mat hodc theo chiéu dai thi
hé s6 ¥ duoc I8y nhu déi véi congxdn khong ¢ két, ngodi trudng hop tai rong tép trung dét tai
canh frén & mat congxdn, khidoe ¥ =175V | (gia tri cta ¥, 18y theo ghi cht trong bang E. 1).
Bang 13 (TCXDVN) — Gid 11| 16n nhét |, / by dé khdng cén kiém tra 8n dinh cla dém
V] i 9t i trong D&M can va ddm han (khi 1< A,/6,< 6 va 15 < b, /1.< 35)
.y . | b b, |b E
& canh frén —© =10,35+0,0032—+| 0,76 -0,02— | | | =
b, t; te Jhe [V f
®&.17)
T L] b b, \b, | [E
& canh dudi °© =10,57+0,0032— +| 0,92-0,02— | | |=
bf B f tf hfk f (5]8)
Khéng phu thudce vi tri dat téi khi r
ong cvimadriai b, b, \b, | [E
tinh cac doagn dém gidtlacac diém | o —| 041+ 0.0032— +| 0.73-=0.016— |— | [=
gidng hodc khi udn thudn tay b ‘ t, Jhe [V f 5.19)

Ghi cha: b, 1. 1& chiéu rong va bé ddy clda canh chiu nén;
Ay, 1a khoding céach gita truc clia cdc canh dam;
DGi v&i dam buldng cudng dé cao, gid tri cla £, /b, trong bdng 13 dugc nhan véi 1,2;
D&i véi dam cb i s6 b, /1.<15 trong cdc cong thic clia bdng 13 dung b,/1.=15.
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Bang 34 (TCXDVN) — Gi& 1] giél han (b,/t)

Tinh todn déam

Ddc diém phdn nhd ra

Glati (oY)

Trong gi6i han dan héi

Khong vién mép

0sVE/ T

Co vien mép

075VE/f

K& dén su phat trién
cua bién dang déo @

Khong vién mép

0.11A,, /1, nhung khéng 16n hon 0,5V E/f

Co6 vién mép

0,16h,,/%,,nhung khdng 16n hon 0,75

E/f

Ghi cha: V: Khi A, /1, <2.7

E/f

gid tri (b,/#) 18y nhu sau:

- Dai véi canh khéng vién: (b,/4) =0,3 E/f ;

E/f

— D&i v6i canh vién bang sudn: (b,/# = 0,45 ;

- h,, 1,1& chiéu cao tinh todn va chiéu day cla bdn bung.
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