CHUONG 2: TINH TOAN DAM.

- Dua vao kich thudc hai phuwong cong trinh theo mit bing, so dd bd tri hé dam-cot dé phan
tich sy lam viéc cua két ciu theo so d6 hé khong gian hay hé phang. Két ciu duoc tinh theo
dang phang dugc tach thanh hé dim (doc) va hé khung (ngang).

- So dd tinh hé dam: dam lién tuc c6 gdi twa 1a cot hodc dam chinh (dAm khung), chiu tai
trong theo phuong ding, bo qua tai trong ngang tac dung theo phuong mit phang dam.

v

yal b o o ,,S,,\\\/,,,S,,

cot hodc dim khung

1. XAC PINH TAI TRONG TAC DUNG LEN DAM :

1.1.Tinh tai : 1: ‘// / el
1.1.1. Do trong luong ban than: '
So bd chon kich thudc dam: - /
B <
12 20) b )
b=(0,3+0,5).h

Phén san giao nhau v6i dam dugc tinh vao trong lugng sain = Trong luong ban than cia
dam chi tinh v6i phan khong giao véi san:
+ Phan bétong : qrr = ny.y.b.(h - hy)
+ Phan trat : qrr= n4.2.8;.(2.h - 2.hy)
1.1.2. Do san truyén vao dam :
Xem gin dung tai trong do san truyén vao dam phan bd theo dién chiu tdi. Tir cac goc ban,
v& cac dudng phan gidc = chia san thanh cac phan 1, 2, 3, 4.

+ Phén 1 truyén vao dam D1. D1 N
+ Phén 2 truyén vao dam D2. /9{/ D4
+ Phéjln 3 truyfén vao de‘jlm D3. D3 45; 2 <
+ Phéan 4 truyén vao dam D4. >
Goi g, 1a tai trong tac dung Ién 6 san. _d
= Tai trong tac dung tir san truyén vao dam : L D2 4, L
~ ~

D1, D2 : Tai trong hinh thang
4
i Ny .

PRILS A8

TR S oy

D3, D4 : Tai trong tam giac

N
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Pé don gian nguoi ta quy doi cac tai trong hinh thang va tam giac d6 vé phan bd déu (gan

ding).
Dam D1, D2 :
4,
K gs-ll/z ~ 4
ATTIVEN o EPIIT g (o28s phely2
L 2 I k 2 L
/
ﬁ:_l
21,
Dam D3, D4 :
gs-ll/z ~ 4
O
'IL /l 'IL 'IL /l 'IL
5L

(Viéc quy ddi ndy dwa trén co s¢ momen do tai trong hinh thang hay tam giac gdy ra =
momen do tai trong quy ddi phan b6 déu gay ra).
Dbi véi san ban dam : xem tai trong chi truyén vao dam theo phwong canh dai, dim theo
phuong canh ngin khong chiu tai trong tir san.

~

1

DI DI,D2: qTT:gs'E

D3| ===t P D3.D4: g =0

D2

Dbi voi dam c6 2 bén san can tinh tai trong do ca 2 bén truyén vao (cung tac dung vao 1 dam)
1.1.3. Do tuong va cira xdy trén dam :
Trong két cau nha khung BTCT chiu lyc, tuong chi dong vai tro bao che, tuong chi chiu tai
trong ban than (ty mang) = tudng duoc xem 1a tai trong truyén vao dam ma khong tham gia chiu
luc cung vé6i két cdu BTCT (diéu nay dé don gian trong tinh toan va ting do an toan vi thuc té

tuong co6 tham gia chiu luc).
Lay thanh luc tap trung truyén vao
nut c6t bén dudi

ki€ém nguoi ta quan niém rang
chi c6 pham vi tuong trong M

pham vi goc 60° 1a truyén luc / // .

D61 vo1 mang tuong dac: dé tict

1én dam, phan cc‘)n‘ lai taf) thanh DAm tAng trén 7 3OC\COt
luc tap trung truyén xudng nut
khung. Cot —~F 60° 60°
(Néu 2 bién twong khéng cé cét thi xem /
d

nhu toan bg twong truyén vao dam) — Dim dang xét
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Goi g 1a trong lwong 1m” tudng (gach xay + trat).
g =n,y,06,+2n,y,9,
Goi h, 14 chiéu cao tudng (= chiéu cao tang - chiéu cao dam).
Tai trong 1én dam c6 dang hinh thang (nhu hinh v&) quy d6i vé phan b déu :

a
1 g.-h, ~ 4
AT . P
'IL /d 'IL 'IL /d 'IL
iy o 3
Véi: a=h,.tg30"=h,. Y

q=(1-28>+BNgh ; B =li

e Trudng hop 1 bé = phan tudng truyén 1én dim co dang tam giéc :

Aﬁ
. Av
h /
t d o
—- tg60
60° 60°
N vV v
44
Quy ddi vé phan b déu :
g .l; .tge0° q
/m\ Jr_
—
L iz L L 2 L
| L |

|

. [
Voi1q= %-gt ~Ed-tg60"

e Dbi v6i mang tuong co cua :
Xem gin dung tai trong tac dung 1én dam 14 toan bd trong lugng tuong + cira phan bd déu
trén dam.
XG=g,-S +n, -g-s,
Trong d6 : g : trong luong tinh toan ciia Im” tuong.
S : dién tich tuong (trong nhip dang xét).
n. : hé sd vuot tai d6i véi cira.
g": trong lugng tiéu chuan cia 1m? cira.
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S : dién tich ctra (trong nhip dang xét).
— Tai trong tudng + cira phan bd déu trén dam la: q = XG/ly
1.1.4. Do dam phu khdc truyén vdo :
C6 thé co trudong hop dam khac duoc xem 14 dAm phu cua dim dang xét (VD: dam bo,
dam chia nho khu vé sinh, ddm cau thang ...).

Dam phy ciia ddm dang xét

“ /

o / Dam d 5t
A S % am dang xe

N X X N /x

NS
N

Luc truyén tir ddm phu d6 vao 1a luc tap trung :

vas e b e e

P=P,+ Py (P,, Py : luc tap trung do dam phu trong doan 1,, I, truyén vao).
Xét luc trong 1 doan dam truyén vao (VD: doan nhip 1,).
+ Xac dinh tai trong phan b tac dung 1én dam phu trong doan nhip 1,
Qdp = Gtrong lugng bthan T Jsan truyén vao T tuong:
+ Xéc dinh lyc tap trung truyén vao dam dang xét :
P, = qup 1/2
Tuong ti dbi véi 1, (xac dinh qap = Xac dinh Py, = qqp.14/2)
1.2.Hoat tai :
Chi ¢6 2 loai 1a do san truyén vao va do dam phy khéc truyén vao (néu c6). Cach xac dinh
twong ty nhu phan tinh tai nhung thay g, bang p, (hoat tai san trén 1m?).
Xéc dinh tai trong trén tAt ca cac nhip dam, ca tinh tai 1an hoat tai.
2. SO PO TAI TRONG VA TO HQOP NQI LUC :
2.1.So do tai trong :

2.1.1. Tinh tai : @) 4) %)

S B
L s s o s o
2.1.2. Hoat tai :
2) ) (5)
(M) o bt 3) Aoy Ay q© (B,

I L L e e
L o o o o o
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2.2.T6 hop ndi luc :
Do hoat tai c6 tinh chat bat ky (xuit hién theo cac quy luat khac nhau) = can t6 hop dé
tim ra nhimg gia tri nguy hiém nhat cua ndi luc do hoat tai gay ra. Tir d6 ta tinh toan tiét dién.
C6 2 céach t6 hop ndi lwe do hoat tai gy ra :
Cich 1: chit hoat tai 1én dam theo quy luat giy nguy hiém.
a)  Hoat tdi gdy nguy hiém cho tiét dién giita nhip: hoat tai phai dat cach nhip (so
le).

HT2:

ray i e b i e

HT1 gay nguy hiém cho tiét dién giita nhip 1, 3, 5.
HT2 gy nguy hiém cho tiét dién giita nhip 2, 4.
b)  Hoat tdi gdy nguy hiém cho tiét dién goi : hoat tai dat 2 bén gbi d6 + cach nhip
v6i nhitng nhip 2 bén gbi do.
Gom:
HT3:

ral i b i i b

gdi nguy hiém

iy b b b b i

g6i nguy hiém

N ——1 SR | Y
il i i i i i

g6i nguy hiém

| A
e o

HTé6:

e b e

g6i nguy hiém

Trwong hop dam cé nhiéu nhip hon thi sé truong hop HT cang nhiéu
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Cong thuc to hop xé&c dinh M5, Mpin do Tinh tai + Hoat tai :

VD:

Miax = Mpr + max (Mgur)
Muin = M1t + min (Myr)
Tuong tu vé1 cong thure xac dinh Qpax, Qmin :
Qmax = Qpr + max (Qgur)

Qmin = Qrr + min (Qpur)
Thudng 1ap bang t6 hop dé thuc hién viée xac dinh Miax, Mimin & Qmaxs Qmin

BANG TO HOP MOMEN DAM D1
Tiét dién MTT MHTI MHT2 MHT3 MHT4 MMaX MMin
Goi 1 0 0 0 0 0 0 0
Nhip 1-2 5 6 2 4 -1 11 3
G6i 2 -7 -3 2,5 -6 -3,5 9.5 -13
Nhip 2-3 4 -1,5 5 6 2 10 2,5
Gbi 3
Nhip 3-4
Gbi 4

Td hop Luc cat: thuc hién tuong tu trong mot bang khac.

Cdch nay c6 wu diém la c6 thé xdc dinh dwoc té hop nao la nguy hiém cho tiét dién dang xét
= nhanh chong cho két qua néu chi kiém tra tai 1 tiét dién. Nhung co nhuoc diém: chi cho két
qua chinh xdc doi véi momen dwong max tai nhip va momen dm min tai goi con cdc gid tri
momen max hodc min tai cdc tiét dién trung gian ¢ thé khéng chinh xdc, dong thoi té hop lyc cdt

xdc dinh nhw trén ciing c6 thé khéng chinh xdc vi chira xét hét tit ca cdc t6 hop cé kha ndng xdy

ra.

Cach 2: (thuong st dung) Hoat tai duoc chia lam cac truong hop, mdi truong hop tai

trong chi tdc dung 1é€n 1 nhip.

VD: HTl:

vl i o o i i
HT2 : ! I ]

LS s s s b b
HT3 : v

iy s s s i i
HT4 : \[ I 1

L s s s i i
HTS5 : \[ I l

L s s s i i
HT6 : vy

L s s s i
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Cong thirc t6 hop x4c dinh gia tri max — min
My ax = Mypr + Z(MHT+) : té)ng cac momen do hoat tai gay ra néu s duong thi cong
|_/\72‘10, s6 am thi bo qua khong cong vao.
Miin = Mrr + Z(Myur )
Qumax = Qrr + Z(Qur )
Qmin = Qrr + Z(Qur )
VD:

BANG TO HGP MOMEN DAM D1
Tiét diél’l MTT MHTl MHT2 MHT3 MHT4 MHTS MHT6 MMax MMin

G6i 1 0 0 0 0 0 0 0 0 0
Nhip 1-2 5 4 -1.8 1.6 0.8 0.4 0.2 11 2.2

G6i 2 -7 -6 52 3 2.3 4.5 -6.5 3.5 24
Nhip 2-3

Cdch nay co nhiéu wu diém: phdn tich tai trong don gian, xdc dinh 16 hop noi lyc chinh xdc
doi véi tat ca cac tiét dién, ca momen lan luc cdt nén dwoc ap dung nhiéu.
Chuy :

Khi t6 hop moment trong 1 nhip cua dam ta cin xac dinh gid tri M, M, tai it nhét 3 Vi
tri: dau thanh, giira nhip, cudi thanh.

Khi t6 hop luc cit trong 1 nhip ctua dam ta can xac dinh gid tr1 Qmax, Qmin tat it nhat 4 Vi tri:
dau thanh, 1/4 nhip, 3/4 nhip, cudi thanh (do quy dinh vé khoang cach cAu tao cua cdt dai tai cac
khoang gan gbi tua va khoang giita nhip dim khac nhau).

3. TINH TOAN COT THEP :
Cot thép trong dam tinh theo cau kién chiu uén. Tinh toan tiét dién theo Trang thai gi6i
han.

So lwoc lich sw tinh toan :

+ Pau thé ky 20 nguwoi ta bdt dau xdy dung 1y thuyét tinh todn két cau bé téng cot thép
theo g sudt cho phép: giong SBVL o, < [ ].

+ 1939: Gido sw Loleit nghién citu tinh khéng dong nhat & dang hwéng, tinh bién
dang dan hoi déo ciia bétong va kién nghi phwong phdp tinh todn theo giai doan phd hodi.

+ 1955: Bdt dau tinh todn theo phiong phdp méi hon: goi la phiong phdp tinh theo

trang thdi gioi han.

Két ciu BTCT can thoa méin nhiing yéu cau vé tinh toan theo 2 nhoém trang thai giéi han.
Nhém TTGH 1: nhim bao dam kha nang chiu lyc ctua két cAu, cu thé :

- Khong bi phé hoai do tac dung cua tai trong va tac dong.

- Khong bi mét 6n dinh vé hinh dang hoac vi tri.

- Khong bi phé hoai vi méi.
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- Khong bi phé hoai do tac dung dong thoi ctia nhan t6 vé luc va nhitng anh huong bét
lgi cua moi trudng.
Nhém TTGH 2: nhdm bao dam sy 1am viéc binh thuong cua két ciu dé dap umg duoc nhu
cau st dung, cu thé can han ché:

- Khe nit khong mo rong qua gidi han cho phép hoic khong dugc xuét hién.

- Khong c6 nhitng bién dang qué gidi han cho phép (d6 vdng, goc xoay, goc trugt, dao

dong).
Tinh toan két ciu theo TTGH1 duogc tién hanh dua vao diéu kién: T < Ty.
Trong do: T : gia tri nguy hiém c6 thé xay ra cua ting ndi lyc hodc do tic dung

déng thoi cua 1 s6 noi luc.

Ty : khd nang chiu lyc ctua tiét dién dang xét khi tiét dién dat dén trang
thai gidi han (tiét dién phat huy hét kha nang chiu lyc, vat liéu dat
dén gi61 han cua kha nang chiu luc).

T : dung tri s6 ndi hre tinh toan.

Ty : dung cac tri $6 cuwong do tinh toan cua vat liéu voi 1 xéc suét
béo dam va 1 d6 an toan nhét dinh.

VD: Bé tong B20 c¢6 nghia cudng d6 ctia cac miu thir (15x15x15cm) phai c6 xac suat
l1a 95% dat trén gia tri 20MPa. Sau khi ké dén su lam viéc thuc té cua bé tong
trong két cAu c6 khac v6i su lam viée ciia miu thir va xét dén hé sb an toan thi
cuong do tinh todn cua bé tong B20 1a R, = 11,5 MPa.

Tinh c6t thép trong dam theo TTGH1 véi noi lyc 1a ndi lyc tinh toan duogc ldy tir bang to
hop (tai trong tac dung vao dam da dugc nhan véi hé s6 do tin cdy n = tai trong tinh toan).

3.1.Tinh toan c6t doc: (trudng hop dat cbt don)

So d6 ung suat trong truong hop pha hoai déo (sy pha hoai xdy ra khi Gng suét trong ct
thép dat dén cudng do R, va u/s trong bétong dat dén cuong do Ry, trudng hop pha hoai nay tan
dung hét kha ning chiu luc cta cdt thép va bétong. Khac véi truong hop pha hoai don: Gng suét
trong bé tong dat dén R, trong khi tng suét trong cbt thép chua dat dén R, bé tong bi pha v& do
g suat nén mot cach dot ngot).

R b
N— 3 /
B = /// i Vung bétong chiu nén
- >M = 4
gh
¥ | A
S R _A J S A

by
Ung suét trong ¢t thép dat R, (xem chi ¢ cdt thép tham gia chiu kéo, phan chiu kéo cta bé
tong bo qua do c6 thé trong bé tong di xuat hién khe nirt).
Ung suit trong bé tong dat R, chiéu cao ving nén = x.
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Cac nghién ciu thuc nghiém cho biét rang truong hop pha hoai déo xay ra khi
x <&q.h, (&, phu thudc cap bén bé tong va nhom cot thép).

Néu x> Erph, & oy > or = &p.(1- 0,58,) = xdy ra truong hop pha hoai don: pha hoai tur
viing nén cta bé tong = nén tranh (bang cach tang tiét dién, ting cap bén)

Bai toan tinh cdt thép : biét M, b, h, Ry, R, = tinh A,.

) . M - R s A A A A 5 ~ A 7 A
Xac dinh o, = >, kiém tra di€u kién: o, < g : néu khong thoa mén can tinh theo cot
b*~"%0

kép hodc tang tiét dién hoic ting cip bén bétong.

. 1+,1-2
Neéu o, < ag = tinh § :—am.

2

4 2 Hiin = 0905%
Tinh 4 = , kiém tra 1% = ——-100% R
- i S S L

(thuwong lay p_. =0,1%)
Dbi voi dam phu: p = 0,6%+1,2% 1a hop 1y.
Ghi chu :
o Tail tiét dién ta co 2 gia tri ndi luc td hop Mpax & Mpin:
Néu M, Miin > 0 = ¢6t thép dwdi tinh theo M., cot thép trén dat theo ciu tao (A
> Umin -b.hy).
Néu Mpax, Mppin £ 0 = cot thép trén tinh theo | Min
(As 2 Hmin -b.hy).
Néu M, > 0, My, < 0 = ¢bt thép dwédi tinh theo My, cot thép trén tinh

, ¢t thép dwéi dat theo ciu tao

theo | My | .
e Néu tiét dién chit T c6 canh nam trong ving nén va truc trung hoa di qua cénh
(h.vé):
e bc L
o 1 | Vung bétong _ o
= &4~ chiu nén r -

I I

. o | -
1IN v o L
LN Y )

N— —_— — /

b Truc trung hoa Viing bétong Truc trung hoa

chiu nén

= Tinh nhu tiét dién chit nhat (bjxh).
h
Tryc trung hoa di qua canh khi M <M,véi M, =R, b, .h,.(h, - 7") .

Bé rong vung canh b;=b + 2.5, véi S, liy gia tri nho nhét trong cac gia tri sau:
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éz (I: nhip dam).

%khoéng cach giita 2 mép trong dim nay véi dim bén canh // véi nd.

Khi h,<0,1.h thi S; < 6h,.
Khi hy<0,05.h thi bé qua su lam viéc cua canh

Neéu tiét dién chi ¢6 1 bén canh :

L] L

I L]
L A A

— Tinh nhu tiét dién chit nhat bxh (bo qua sy 1am viéc cua canh).

3.2.Tinh toan c6t ngang: (cot dai).

(Tinh cbt dai cting v&i bé tong chiu luc cat, néu truong hop cbt dai dit qua day = dat thém
cdt xién dé tham gia chiu luc cét).

3.2.1. Tong quan:

C6t thép dai dat trong dam chu yéu 1a dé chiu luc cit, & nhirng ving chiu luc cét 1on trong
dam s& phat sinh nhimg vét nit nghiéng, d6 13 do tac dung cia cac ing suat kéo chinh c6 phuong
xién véi truc dim. Su phé hoai do luc cét xay ra theo céac tiét dién chira vét niit nghiéng iy hoic
pha hoai do bé tong giita cac vét niit nghiéng bi v& vi tic dung cta Gmg suét nén chinh.

Vi du: xét truong hop mot dam don gian chiu tai trong phan bd déu.

A B A &Q
, g

Sor do tinh Viing gan goi tra ¢é lyc cdt Ién

Gmeq\ Omin (1ng sudt nén chinh)
a J

|- T
d
)&; Omin 7 T \Gmax (ting sudt kéo chinh)
Xét 1 phén té Trang thdi ting sudt cia phdn té
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Ung sudt kéo chinh gdy ra cdc vét nirt nghiéng.
Dam ¢6 thé bi phd hoai theo phwong cdc vét nirt nghiéng do.

Dam ciing cé thé bi phd hoai do bé tong bi v& vi ing sudt nén chinh.
Tiét dién nghiéng c6 diém khdi dau xuat phat tor mép vung kéo cua cau kién, két thuc ¢ cho
tiep giap véi vung nén, co chiéu dai hinh chi€u lén truc cau kién 1a C.
S , S

1 |2

So do tinh todn tiét dién nghiéng
Kha ning chiu cat cta tiét dién nghiéng bao gdm kha ning cua bé téng ving nén O, va kha
nang chiu lyc cta cac cbt dai Q,,. Cot thép dai bd tri trong dam can tuan theo ca diéu kién vé cau
tao va két qua vé tinh toan.

3.2.2. Quy dinh ciu tao ciia cot thép dai:

Trong dam can dat cot dai 6m toan bo cbt thép doc va lién két véi ching dé tao thanh khung
cot thép chic chan.

Puong kinh cbt thép dai tdi thiéu bang @5 khi chiéu cao tiét dién z < 800 va @8 khi / >
800.
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S6 nhanh cbt dai trong mdi 16p phu thudc bé rong dam b va sb luong cbt thép doc. Khi b <
150 va & mdi phia chi dit mot thanh c6t thép doc thi duoc phép dung dai mot nhanh. Véi b khong
16n va s cbt thép doc vira phai thudng dung dai hai nhanh. Khi 4 kha 16n va c6 nhiéu cot thép
doc can céu tao cbt dai c6 s6 nhanh nhiéu hon.

Khoang cach giita cac 10p cdt dai s c¢6 thé déu hoic khong déu trong toan nhip dam. Pat cdt
thép dai déu s& thuan lgi cho thi cong nhung khéng hop 1y vé mit tiét kiém vat liéu thép. Tiéu
chuan thiét ké chia dam ra cic doan dé quy dinh vé khoang cach cau tao cua cot thép dai: doan

dam gén go1 tua c6 chiéu dai a, va doan gitra dam.

3 D . : 1
- Dam chiu tai trong phan bd a, = Zl )

X . o e A 1 /e \ 5 ’ A
- Dam chiu tai trong tép trung a, = max(v,zl) v6i v 1a khoang céch theo phuong truc dam
tir gbi tya dén tai trong tap trung.
Trong doan a, khoang cach ciu tao cua cot thép dai khéng dugc vuot qua:

ISOVég - khi 7 <450
h .
SOOVaE -khi A > 450

Trong doan giita dam khi 4 > 300 thi khoang cach s khong 16n qua 500 va %h ; khi h <

300 va néu theo tinh toan khong can dén cbt thép dai thi c6 thé khong dit.

3.2.3. Quy dinh tinh toan:

3.2.3.1 Piéu ki¢n tinh todn:

biat 0y, 1a kha nang chiu cit cua bé tong khi khong co cbt thép dai, O,, duoc xac dinh theo
cong thure thyc nghiém:

0, = Qpa(1+@,)R, b,
b.o C

Trong d6: Ry, cudng do tinh toan vé kéo cua bé tong.

b, h,: bé rong, chiéu cao lam viéc cua tiét dién.
¢, - hé s6 phu thudc loai bé tong (v6i bé tong ning 0, = 1,5).
@,: hé s6 xét dén anh huong cua lyc doc N.

N _(0,1|N]
Khi N 1a lyc nén: ¢, = min ;0.5
R, bh,

R, bh

4

Khi N 1a luc kéo: ¢, = max(_o’ 2N _ o.sj

C: Hinh chiéu tiét dién nghiéng.
Gia tri 05, con dugc han ché trong gidi han: 0,, <Q,  <2,5R, bh, .
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Oy3 =03 (1+9,)R,bh,.
¢y, lahé s6 phu thudc loai bé téng (voi bé tong ning ;= 0,6).
Tiéu chuan quy dinh diéu kién cho ciu kién khong co cbt thép dai chiu luc cat la:
0<9,
O: luc cit, duge xac dinh tai mat cat 2-2
Dbi véi két cau san, thudng didu kién O < 0, , dugc thoa man, bé tong du kha nang chiu
cit, khong can dén cdt thép dai.
Déi v6i dam, khi thoa man diéu kién Q <Q,  thi khong can tinh toan nhung van phai dit
cbt dai theo yéu cau cau tao, khi Q> 0, , can phdi tinh toan cét thép dai.
3.2.3.2 Piéu kign han ché (diéu ki¢n bé tong chiu nén giita cdc vét nirt nghiéng):
0, <0, =0,30,,0,R,bh,

Trong do: ¢,; =min(1+ 50 ;1.3)
EY
a, =—
E,
— ASW
H b.s
@y =1-PBR,

A,,: dién tich tiét dién ngang cua 1 16p cot thép dai.

s: khoang cach gifta cac 16p cdt thép dai theo phuwong truc dam.

B: hé sb phu thudc loai bé tong (v6i bé tong ning S = 0,01).

R,: cudng d tinh toan vé nén clia bé tong.

Oy luc cat 16n nhat trong doan dam dang xét, duoc x.d tai mat cat 1-1.
3.2.3.3 Piéu ki¢n dp bén ciia tiét dién nghiéng:

QSQb+va

: . R : s . , n M
+ Oy luc cat do riéng bé tong chiu, dugc xac dinh theo cong thirc thuc nghiém O, = —L

voi M, =@, (1+ 9, +o, )R, bh; .
Trong do: ¢,,: hé s6 phy thudc loai bé téng (v6i bé tong ning 0 =2)
¢,:hé s6 xét anh hudéng canh chiu nén trong tiét dién chir T.

- Truong hop céanh chiu kéo ¢, = 0.

P

o

, : o _(2,25h;
- Truong hop canh chiu nén ¢, = min o —;0.5

v6i hy 12 chiéu day canh
@,: hé¢ s6 xét dén anh huong cua luc doc N (x.d nhu trong muc 3.1)

Giatri (1+¢, +¢,) trong moi truong hop 1y khong 16n hon 1,5.
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Dong thoi lay O) khong nhé hon gid tri Oy, = @ (1+¢, +¢,)R,bh,.
+ O, tong hinh chiéu ctia ndi luc gidi han trong cbt dai cit qua vét nit nghiéng chiéu 1én

phuong vudng gbe véi truc cau kién.

R_A ) L s . A 1A A h .
bat g, = —*—* la kha nang chiu luc cua cot thép dai dem phan b6 déu theo truc dam. Khi
s
cbt dai c6 budc s khong déi trong pham vi tiét dién nghiéng thi O, =¢,,C.
Gia tri g, khi cbt thép dai dugc xac dinh theo tinh toan can thoa méan diéu kién:
q > (pb3 (1 + (pf + (pn )Rbtb _ Qbmin
W 2 2h0 °

Tiét dién nghiéng nguy hiém 1a tiét dién co 0,+0,,bé nhat. Tir diéu kién cuc tiéu caa ham

M . e /M ; C :
0,+0,, = ?b—k q,,C, xac dinh duge gid tri C=C, = |[—2. Dong thoi gia tri C dung d€ xac
qSW

dinh Qy, khong dugc 16n hon 24,,.

3.2.3.4 Diéu kigén dp bén ciia tiét dién nghiéng trong khodng giita cdc cét thép dai:

QA < Qmax = (pb4Rbtbh3
s
Hoac:
s<s, = ¢b4szbhf

9,
3.2.4. Tinh toan cdt dai trong dAm chiu tai trong phéan bé déu:
3.2.4.1 Bai toan:

| °
9

Khi dim chiju tai trong phan bd déu q; dat & mép trén thi luc cit 0 (luc cat tai tiét dién 2-2)
s&1a: 0= 0, - q,.C, véi O, 13 lyc cit 16n nhét tai tiét dién thang goc di qua diém dau cua tiét dién
nghiéng (lyc ct tai tiét dién 1-1).

Trong tinh toan ngudi ta dé nghi liy q; nhu sau: q,=g+ P

2
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Vi g tai trong thuong xuyén phan bd déu;
p: phan tai trong tam thdi duoc tinh thanh phan bd déu.

3.2.4.2 Trinh tw tinh todn:
S6 lidu dau vao:

+ Kich thuéc tiét dién: b, &, h,, hy (néu canh ndm trong viing kéo thi xem /4, = 0)

+ Vit liéu: cép bén chiu nén cia bé tong, nhom cdt thép.

Tir cap bén chiu nén B, tra bang dugc gia tri cudng do chiu nén, chiu kéo tinh
toan Ry, Ry, (MPa) va modul dan hoi E, (MPa) cia bé tong .

Cap do bén chiu nén cia bé tong

Cuwong do,

MPa B7,5| B10 |B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | BS5 | B60

M100{M150{M150{M200|M250{M350{M400|M450|M500{M600{M700|M700{M800

R, 45160 75|85 |11,5(14,5]17,0(19,5(22,0]25,0|27,5(30,0]33,0

Ry, 0,48 10,57 (0,66 10,7510,90 | 1,05 1,20 [ 1,30 | 1,40 | 1,45 | 1,55 | 1,60 [ 1,65

Modul dan Cap do bén chiu nén cia bé tong

hoi ban dau, | B7,5| B10 |B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
10°MPa

M100{M150{M150{M200|M250{M350{M400|M450|M500{M600{M700|M700{M800

E, 16,0 | 18,0 [ 21,0 | 23,0 | 27,01 30,0 | 32,5 | 34,5 36,0 | 37,5 | 39,0 | 39,5 | 40,0

Tir nhém cdt thép, tra bang duoc gia tri cudng do chiu kéo cia cdt thép ngang
R,,, (MPa) va modul dan hdi E, (MPa).

Cuong d chiu kéo c6t | Modul dan hoi,
Nhém thép thanh thép ngang, MPa MPa
RSW ES
CL A-1 175 210.000
CII, A-II 225 210.000
A-III ¢6 duong kinh, mm 6+8 285 200.000
CIII, A-III ¢6 duong kinh, mm| 10 + 40 290 200.000
CIV, A-1V 405 190.000

+ Tai trong tac dung: tai trong phan bd dai han g, tai trong tam thoi p.

+ Noi luc: luc cét 16n nhét tai géi tua Oy, luc cit 1on nhat trong doan gitra dam Owm, luc
doc M.

+ Vi loai bé tong nang, tra bang duogc cac hé $6:

Nguyén Thac Vii - Khoa XD DD&CN Trang 15/25



0, =2,0; ¢,,=0,6; ¢,, =15; p=0,01
+ Tinh cac hé s6 anh hudéng ctia phan canh va anh hudng cua luc doc:
- Truong hop canh chiu keo ¢ = 0.

o . (2,25}
- Truong hop canh chiu nén ¢, = min o —;0.5

o

e [ 0,1]N]
- Khi N 1a lyc nén: ¢, = min| ———;0.5
Rbtbho

- Khi NV 1a lyc kéo: ¢, = max —0.2N ;—0.8
R, bh

+ Tinh biéu thic I+, +9,), néu (1 +¢,+¢,)>15 thi lay I+, +¢,)=15
1. Déi véi doan dam gin géi twa (trong doan %l):
a. Kiém tra diéu kién tinh toan: 0 < Q,

+ Tinh céc gia tri:

9 =8 +§
M, = (szRbtbho2 = 2Rbtbh02
A
q,
0, =l +@)R,bh; _1,5(1+9,)R,bh;

C C
O3 = @y (1+0,)R, bh, =0,6(1+¢,)R,bh,
1L,5(1+¢,)R, bh;
Oro

Néu Q,, <Q,, thildy Q,, =Q,, réi tinh lai C =

R, bh’

Néu Q,, >2,5R, bh, thildy O, =2,5R,bh, 1ditinhlai C = L3d +g")
b.o

Tinh gia tri: 0=0,—-¢q,C
+ Kiém tra:
-Néu 9 <Q,: bé tong du kha ning chiu cat, dit cbt dai theo ciu tao.
-Néu Q> Q,,: can tinh toan cot thép dai.
b. Kiém tra kha ning chiu nén ctia bé tong theo rng sut nén chinh:
0, <0, =0,30,,0,R,bh,

+ Tinh céc gia tri:
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Mubn tinh gid tri @, can biét dién tich cot dai va khoang cach dit dai, tuy nhién

lac nay ta chua thé c6 cac tham sd d6 nén phai gia thiét. Dy kién sir dung ¢t dai v6i duong kinh

@ = ..., budc dai s = ..., s6 nhanh n = ..., tir d6 tinh dugc:
@2
W, =—""*= —4 (7 L (mm’): dién tich 1 nhanh dai)
b.s b.s 4
ES
o, =—=
Eb

¢,, =min(1+ 5o, ;1.3)

¢, =1-BR, =1-0,01R,
+ Kiém tra:

-Néu 0, <0,, =0,30,,¢, R,bh, : thba min yéu cau.

- Néu Q, >0, =0,30,,0, R,bh,: khong théa man diéu kién han ché, can gia
thiét lai cdt dai theo du kién thuc té bd tri hodc tang tiét dién, tang cép bén bé tong. Tuy nhién
diéu kién nay thuong théa man.

c. Tinh toan cot thép dai:

+ Tinh gia tri:  Q,, =2M, g,

Xét cac truong hop:
- Truong hop 1: O, g%
0,6
2 2
Tinh gid tri: g, =2~
aM,
M
- Truong hop 2: —2+Q,, > 0, g
h, 0,6
2
0,-90
Tinh gid tri: ¢, = M
M,
Trong ca 2 trudng hop can so sanh véi g :M’ néug <7 thilly g =7
g g sw 2h sw sw y W sw
\ M
- Truong hop 3: O, Zh—b+Qb1
QA _le

Tinh gi4 tri: q,, = D

4

Trong ca 3 trudng hop, néu q,, < % =0,3(I1+¢, +¢,)R,b thi tinh lai:

o
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2 2
qswzg—i_%ql_ &_’_@ql —_ &
2h, @ 2h, @ 2h,

2 2

9, 10 9, 10 0,
==A g || A4 =g | | =4
Too=on "3 20, "3 T2

+ Sau khi tinh dugc ¢, can chon duong kinh cOt dai va sb nhanh dai, xac dinh

khoang cach cdt dai theo cong thirc sau:
R A

SW—"SW

S =—-

qSW

Trong d6: A,, =s6 nhanh * dién tich 1 nhanh cot dai.

. R,bh; LSRR bh .\ . oo
+ Kiém tra s theo diéu kién s<s__ = Pha Q[”bh" _ L3R, bh, (diéu kién dé dam khong
A

A4
bi phé hoai trén tiét dién nghiéng di qua khoang cach gitra 2 cot dai), néu s >s_ thildy s=s__ .

+ Kiém tra s theo diéu kién cau tao:

-Khi £ <450: s, = min(150;§)

- Khi h>450: s, = min(SOO;g)

Néu s> s, thildy s=s,,.
Budc dai s trong doan dam gan gbi twa nay duoc goi la s;.
2. Déi véi doan giita dim (trong doan %l giita nhip):
Trong doan nay can du kién khoang cach bd tri cbt dai 55, sau do kiém tra chiéu dai /; 1a

c A N A <A 5 . A ;A . 7 ’ A l a [N A ;A . A \
chiéu dai can thiét phai bo tri cot dai véi budce s;. Néu /| < 2 thi viéc bo tri cot dai nhu vay la dat

yéu cau, néu /, > % can giam khodng cach s, dé /, < R
Khoang cach s, dugc chon trudce sao cho théa man cac diéu kién sau:
+ Diéu kién cau tao:
Khi 4 > 300 thi khoang céch s, khong 16n quéa 500 va %h;
Khi / < 300 va néu theo tinh toan khong can dén cdt thép dai thi c6 thé khong dit.
+ Piéu kién dé dam khong bi pha hoai trén tiét dién nghiéng di qua khoang cach giita 2 cot
— (pb4Rbtbh02 _ 195Rbtbh02
Ou Ou
a. Kiém tra diéu kién tinh toan: Q,, —¢,C <0Q,,

+ Gia tri 9, ,, C dugce xac dinh nhu trén.

dai: s<s_..
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+ Kiém tra:
- Néu Oy —4,C <0, ,: BT di kha nang chiu cat, dat cbt dai theo cu tao.
- Néu Oy —-9C>0,,: can tinh toan cbt thép dai.
b. Tinh toan khodng cach / :

+ Tinh céc gia tri:

RS'WAS'W RS'WAS'W
Q51 = ‘ — Q52 = A ‘
S) 52
M, A
C,=,—= (M, : dugc xac dinh nhu trén)
951

+ Xét cac truong hop:
- Tm(‘)'ng hGp I: q, > 1356qsw1 ~ w2
Mb
ql + qst

- Tmbng hO’p 2: 1’56qsw1 A2 2 q, > 9 — 952

C = min \/ M, ;&ho
ql + qsw2 - qswl 3

M
7’7 +44,,C —0,+q,C

C=

Ca 2 truong hop: L[ =C~-
qswl - qst
- Truong hop 3: ¢, < ¢, — 4,2
_( min + SW ‘CO )
= B T ) €, Oy =0.601+9, 0, Rubh,)
1
VD: Ta c6 biéu db bao luc cét Q (d.vi: kN) trong mét nhip ddm nao dé nhu sau:
60
30
20 @
g e
Q,=60 60
100
Q,=100

Poan gén géi: dung Q4 = max(Q, Q4) = 100 dé kiém tra cac d. kién theo muc 1 cia phén 3242
Poan gitra nhip: dung Qum = (Q, , Q3) =70 dé kiém tra cac d. kién theo muc 2 cta phén 3.2.4.2
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Tinh toan cu thé cdt dai cho dim nhu trén: chiéu dai ddm 1 = 6m, bé tong B20, cdt dai Al
tiét dién dam 200x350, luc doc N = 0, bo qua su tham gia chiu cit cua phén canh, tai trong: tinh
tai gg = 12kN/m, hoat tai py = 8kN/m.

1. X4c dinh cac thong sé chung: Pon vi dung hé N-mm

Bé tong B20c6 Rp,=11,5MPa R, =0,9MPa E,=27.000 MPa
(1MPa = IN/mm?)
Cotthép Alcd Ry, =175 MPa E,=210.000 MPa

1=6000 b =200 h=350 h,=320
g =12 kN/m = 12 N/mm p =8 kN/m = 8 N/mm
N=0=¢,=0

Bo qua phan canh = h;=0= ¢,=0

I+, +or=1

2. Poan diam gin gbi twa: Q4 = 100 kN = 100.000 N
a. Kiém tra diéu kién tinh toan:
q=12+82=16 (N/mm)
M, =2.0,9.200.320° = 36.864.000  (N.mm)

co /36.8f;1.ooo:1518 (onm)

1,5.1.0,9.200.3207
Qbo =
1518
w3 = 0,6.1.0,9.200.320 =34560  (N)
Do Q. < Qu3 nén ldy Qy, = Qus = 34560, tinh lai C:
c — 1,5.0,9.200.320°
34560
Tinh gia tri: Q = 100.000 — 16.800 =87.200  (N)
Kiém tra: Q> Qp,nén can tinh toan cbt dai

=18215 (N)

800 (mm)

b. Kiém tra diéu kién han ché:
Can gia thiét trudc cot dai bd tri nhu thé nao. O day, gia thiét dung cbt dai @6, n =2
nhanh, budc dai s = 150 mm.

Tinh ham luong cdt dai: p,, = 2.28,3 _ 0,00189
200.150
210.000
Os = =1/
27.000

@y = min(1+5.7,78.0,00189; 1,3) = min(1,073; 1,3) = 1,073
Qw1 =1-001.R,=1-0,01.11,5=0,885
Qu: = 0,3.1,073.0,885.11,5.200.320 = 209.732  (N)

Kiém tra Q4 = 100.000 (N) < Qy = théa man diéu kién han ché
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c. Tinh toan c6t thép dai:
Qp1 = 2+/36.864.000%16 = 48.573 (N)

D _g0.954
6
%JrQb] 0864000 | e s73-163.773 (V)

Vay roi vao truong hop 2: tinh qgy

2
_ (100.000=48.573)" o 0e s

s 36.864.000
So sanh véi g, = 0, =0y _100000-48.573 80,355 (N/mm)
2.h, 2.320

Do Qg < 7, nén ldy qo = 7., = 80,355 (N/mm)
So sanh v6i 0,3.1.0,9.200 = 54 (N/mm) thdy qq, > 0,3.1.0,9.200 = 54 nén khong cin

tinh lai qgy

Chon duong kinh cbt dai 96, tinh lai khoang céach tinh toan s"
gt = 175.2.28,3 _
80,355
Do d6 can chon budce cdt dai dy kién s = 120 mm ( <s"), thuc hién cac buédc lai nhu trén ...
Cac két qua tinh tuong tu, két qua duoc s" = 123. Nhu vy, cot dai du kién thoa min yéu

123 (mm)

A tt A A
cau <s = chap nhan.

C6t dai doan nay b tri @6/150 (s; = 150 mm)

3. Poan dam giita nhip: Qy = 70.000 N

Ciing can phai du kién buéc dai trong doan nay 13 s,.

Theo yéu cau ciu tao: sq =min(500 va 0,75.h) = 262,5 (mm)
~1,5.0,9.200.320°

Theo khoang cach sy, = =395 (mm)
70.000

Chon s, = 150 mm
a. Kiém tra diéu kién tinh toan:
Qum — q1.C = 70.000 — 16.800 = 57.200 (N) > Qy, = 34.560 (N) nén can tinh toan

cot dai.

b. Tinh khoang céach I;:

175.2.28.3
wl = ————=82.47 (N/mm
Jswi 120 ( )
175.2.28.3
W)= ———2==65,97 (N/mm
Jsw2 150 ( )

C. = 36.864.000 669 (mm)
51,82
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Xac dinh cac gia tri:

1,56Qsw1 - Qsw2 = 62,67 (N/mm)

Qswi - Gsw2 = 16,49 (N/mm)

So sanh v6i q; = 16 N/mm thiy q; < qewi - Gsw2 = 16,49 nén thudc truong hop 3:

_100.000 —(0,6.1.0,9.200.320 + 65,97.669)
16

1, < 1/4 = 6000/4 nén cbt dai du kién trong doan nay thda man yéu cu

Ly

—669 = 663 (mm)

Do vay chon dai trong doan nay 1a ©6/150

* Tai vi tri ¢6 luc tap trung tac dung vao dam (néu c6) do dam phu khac truyén vao :

P

45° %

o

Can dit cot thép chong dat dirt (goc pha hoai 45° tir day dam phu) c6 2 kiéu cét thép chong
dat dut.

+ Duing c6t dang dai (con goi 1a cdt treo) :

Tir diéu kién can bang luc ciia phan pha hoai, tinh s6 luong cdt treo = RS
s . d

Sb cbt treo nay duoc bd tri 2 bén dam phu trong pham vi 45°, mdi bén c6 N/2 cbt dai
(cbt treo) :
l P

C

N

ho
Y
‘\
Z
A~ —~N

X

Doan b tri cot treo
+ Dung cot treo dang xién : (gdc xién )

i J
| F.R F R

45° —

Tir diéu kién can bang Y = 0 = P = 2R, .F,.siny
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. P .
= Dién tich : |, = ———— = chon duong kinh c6t thép thich hop.
2.R_siny

Chu y mit cit pha hoai goc 45° phai cit qua nhanh cbt xién khong duoc dé truong hop

=~ Ll

A45°

(Cot xién trong trieong hop nay khéng cé tac dung gi).

nhu sau (hinh v¢) :

3.3.Mot s0 yéu cau vé ciu tao :
+ L&p bétong bao vé : dé dam bao sy 1am viée chung cua bétdng va cdt thép, bao vé cot thép

khéi bi tdc dung xau cua moi truong, khi hau bén ngoai,...

> 20mm

>d .
a,, :{ (d : duong kinh c6t thép)

o .__jr
~ abv

Nhitng vung chiu anh huong cua hoi man can tang lén Smm nita.

+ Khoang cach cac ¢t thép :

>d, > 30mm

: o :::t {zd

==X

>d, >25mm

+ Puong kinh cbt thép : dam phu thuong chon d = 12 + 20 (12, 14, 16, 18, 20). Dam chinh
c6 thé ding dén 32 (12, 14, 16, 18, 20, 22, 25, 28, 32). D¢ tién thi cong, mdi dam khong nén ding
qua 3 loai d.kinh cho ¢t chiu luc. Va dé cho su chiu luc dugce tét, tai cung 1 tiét dién khong nén
dung cac cbt c¢6 d.kinh chénh nhau qua 6mm.

+ Cbt cau tao : khoang cach gitra truc cac ¢t doc khong duge > 400mm. Néu khong thoa

mén = can bd tri c¢dt clu tao. ° °
A s L, £ a; <400
Dién tich 1 thanh c6t cau tao > 0,001a,.b,
a; : khodng cdch cdc cot doc < 400 v c6t clu tao
by = b/2 (néu b > 400mm thi léy by = 200mm) = .o e
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+ Puong kinh ¢t dai :
hgim < 800mm thi ¢g,; = 6mm.
hgim > 800mm thi ¢g,; > 8mm.

+ Neo cbt chiu kéo tai gbi tw do :

A
Y
lheo = 10d khi Q £ 0,6.Ry,.b.h,
lneo = 15d khi Q > 0,6.Ry,.b.h,,
+ Cat thép chiu momen am tai gdi theo kinh nghiém :
* Dam phy ) 1 ) )
— it nhat > 2 thanh va > " F, kéo dai dén 1/3 méi cat bot

— s6 con lai rFa
L j j % = =
——AVJ‘ Nhip bién J_‘V—L Nhip gilia J—AVI

LA, 14,
{ /3 /3 [

VD : F, tai gbi gdm 5¢ thi :
2¢ kéo thang qua nhip.
2¢ cat tai 1/3.
con 1¢ cat tai 1/4.
* Dam chinh :
it nhAt> 2 thanh va > %F kéo dai dén 1/2 méi cht bot
—Fa

— 56 con lai
| g O -

——'\J‘ Nhip bién J_‘V—L Nhip gitia J—‘VI
LB,
{ 12 12 {

VD : F, gdm 5¢ thi :
2¢ kéo thang qua nhip.
2¢ cit tai 1/2 ¢ nhip bién & /3 ¢ nhip giira.
con lai 1¢ cit tai I/3 ¢ nhip bién & 1/4 ¢ nhip giira.

Nguyén Thac Vii - Khoa XD DD&CN Trang 24/25



+ Cit thép chiu momen dwong theo kinh nghiém :

L
L , 2h I,sl/sq,,'

|

(Xem chi tiét so tay két cdu cong trinh)
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