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| .fai ndi ﬁu

an swon bétong cor thép toan khdi duoc siv dung réng rdi trong xdy

dung ddn dung va céng nghiép vi né c6 uu diém la chiu dwoc luc 6n, d6
citng lén, ton it cong tu sita, khéng chay, st dung diroe ca trong nha, ngoai
troi v.v.

Trén thuc té thuong gdp 1o san ngdn cdch gifta cdc tdng, san mdi, san mdt

cdu, méng bé, ndp bé chita v.v. .

NGi dung ciia cudn sach ndy dé cdp dén viée thiét ké sam, bao gém vié‘c-tz'nh

todn va cdu tao cot thép cho ban va cde ddam. _

Sdch duoc sir dung lam tai liéu hoc tdp, lam do. dn mén hoc, dé dn 1ot nghiép
cho sinh vién cdc. truong dai hoc, cao dang khoz nganh cong trmh dong thoi

¢6 thé lam 1 ligu tham khido cho ky sur khi thiét ké, thi cong, gidm sdt hi' cong

Sdch dzrac bzen sogn tren co so‘ cdc taz lzeu S e

~ Tiéu ch'uan Vigt Nam TCVN 55 74; 20] 2 : - '. AT

~ Tigu chudn Viét Nam TCVN 2737-1995. |

~ Tiéu chudn ciia CHLB Nga CI752.101.2003.

— Gido trinh Két cdu bétong cot thép (Phdn cdu kién co bin) — Nha xudt ban
Khoa hoc va Ky thudt 2011.. '

Sdch dwoc bién soan dudi sy chi dao ciia b¢ mén Cong trinh béténg cot thép —

Truong Dai hoc Xdy dung. Phdn cong bzen soan nhi squ.

~ GS.TS. Nguyén Dinh Cong viét muc B cua phdn 1, muc B ciia phan 2 va la
chu bién.

— GVC.ThS. Nguyén Duy Bdn viét muc A ciia phdan 1, muc A clia pha;n 2 va
tdp hop phan 3. ‘

— GV.ThS. Nguyén Thj Thu Huong thé hién cdc hinh veé.

Chiing t6i mong nhdn duoc sw nhdn x6t,°gop y va phé binh ciia ban doc vé
ngi dung ciia cuon sach. Moi y kién xin givi vé Bé mon cong trinh béténg col
thép — Truong Pai hoe Xdy dung, s6 55 duonq Giai Phong, Ha Néi.
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KHAI NIEM CHUNG VE SAN SUON
BETONG COT THEP TOAN KHOI

1. CACBO PHAN CUA SAN SUON TOAN KHOT. . .. -, -

‘ ey i e PR T .
« San gdm cdc b phén chinh la ban va dam. GOj tya d& cac.dam la cdt, tuong.
w0+ Trén hinh 1 thé hién mét.sd mat bing ctia san va.cc bd.phan. cia né.

[ B I B
{470

Hinh 1. Mt s6 so’ dd san swon toan khdi
1. Ban; 2. Dam; 3. C6t; 4. Da&m bién; 5.Twdng ngoai
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2. PAC PIEM CHIU LUC CUABAN

a. Su lam wec cua b:m

Ban la by phén chinh cta san, Jam nhi¢m vy tiép nhan 14 trong tir mt san rdi
truyén 1én cac dim hodic tuong xung quanh. Trong san sudn toan khdi ban lién
két cdc dam lai tao thanh hé két cdu ¢6 d6 cimg khé I6n trong mat phéng san
(d€ truyén tai trong ngang).

Dam duoc bd tri dé do ban, tiép nhan tai trong tir ban truyén véao, ddm chia
ban thanh cac 6, thm‘mg c6 dang chir nhat. Khi chiu ti trong vuodng géc vai bé
mat, ban s€ chiu uon T uy theo lién két tai cac canh va ty 1¢ kich thu'cc 0 ban
ma & ban c6 thé bi ubn theo mot phuong hogic hai phucmg va mémen udn cod
thé 1a dwong hogc am. oo L ‘

b. Phan bigt bin mgt phuwong vi bin hai phuong

> Béan chiu uon mdt phu‘orng khi dugc lién két véi 2 canh (‘101 dlen hoac hen
U két ngam vm T cahh con' 3 canh tr do Khi chlu luc trong ban ch1 xuat hién
ndi e theo' mof’ phuorng, xémhinh 2a. Tucmg tur O'ng it ban thanh tung dai
- theo phuong chiu uon cac dailam viée gidng hhau, mdi dal lam vxe,c gin
gidng nhu mot ddm.
» Bin chiu uén theo hai phuong khi duge lién két v6i 3 hotc ca' 4 canh. Khi
- chiu lye, trong ban xuft hién noi Iyc:theo ca:hai phuong, xem hinh 2b."

"

ST LRI TITF

q

Hlnh2 Swlémviéccua bén T
a) Ban chiu ubn theo mét phwong; b) Ban chil ubn theo hai phu'o'ng '
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. CAC DKM TRONG SAN

c. Céc truong hop tinh fodn & bin cd lién két 4 canh Y

Trong tinh todn thuc hanh & ban co6 lién két 4 canh c6 thé duoc tinh theo ban
mot phuong hodc hai phuong. '

Khi le— > 2 thi ¢6 thé tinh theo ban modt phwong (tinh theo canh ngén /;, bd qua
1

viéc tinh toan theo phurong canh dai /). Con khi %<‘ 2 cén phai tinh ban theo
l.
c& hai phuong (ban ké bdn canh).

Lu*u y la chi xet ty sb -lz- é phan b1et ban lam v1ec mot phuong hay hai

4
phlrcmg k1'11 ban cé lién két c& 4 canh. T

EDam duorc boi’grl d_c d0' ban dam ch‘ll‘é‘ sah)thanh cac o ban nho de n01 luc va do

,,,,,,

- 'vﬁng ban khong qua\lérn Dam cpn dam bao do cung tong the cho san .

: Co nhlcu phuong an, bo trl dam trong san, Vu;c bb tri, cac. dim can luu y téi

céc yéu t sau day |

Kha néing bo tri gbi tya d& dam (vi tri cot). .

Kh‘déng cach gifta cde. dam phy thudd gia tri tai trong siding. O ban c6 kich
thuéc 16n s&€ ¢6 n01 fwe va do vong lom, dén toi chi phi vt lidu cia ban ting va
thi cong qan don glan vi 1t ‘dém, nguoc lai & ban ¢6 kich thudc bé s& c6 noi lyc

va do’ v6ng bé dan toi chi ph1 vit 11¢u*uua ban glam va thi cong san phirc tap vi
nhleu dam h(m Vi vay cac dam khong gén hay xa nhau qua

Néu san chlu tal phan bo deu thi khoang cach glu‘l cée dim theo tung phuorng
nén béng nhau Neu trén’ san c6 ca tai trong tap trung phén bo thanh tuyén
(nhur tai trong tuong) hoac ¢ tai trong tip trung tai mot didm thi nén b tri
dim tai vi tri cac luc tdp trung do. Lic nay khoang cach gifra cac dam theo
tirng phuong cé the, khong béng nhau '

~ Sau day la mot s6 phuorng an bo trl ddm trong san (xem hmh 3)

Hinh 3(d), san tLrorng d01 hép, ch1 cin dit dam theo m()t phu'(mg Hinh 3(b),
dim theo hai phuong, cho giao nhau cia ddm c6 cot, 6 ban tuong d01 rong va
Lh<h < 21 1. dam theo hgn phuqng 1a tlr(mg duomg (dong cap)
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Hinh 3¢,d dém theo hai phuong, cén phén biét dam phu, dam chinh. ﬁgm phu
true tiép d& ban va ké 1én dim chinh. Dam chinh d& ddm phy va dugc ké 1én

cot.

Hinh 3 M{’)t 36 mét bang san

4. TUONG VA CAC coT BIEN

Ngoai céac cot trong san, dé dam bao on dmh ngoai; mat phang céc tudng, cin
bd tri mqt s6 ot betong cbt thep & dau céc dam tren hang cot va & goc tudng.



Fhin s

TOM TAT LY THUYET

A. SAN SUON CO BAN MOT PHUONG
SO PO SAN
‘Ban mét phuong con duge goi 1a bin logi dim.

“Ttén hinh 1.1 thé hién so dd san toan khdi c6 ban mét phuong,

“Kich thuéc 6 'ban 1a Iy, b, ¢6 tj s6 il > 2 (I, 1a canh dai). Céc ddm theo
phuong:/; cia 0 ban la dam phuCac dam chinh bo tri theo tryc B, C, D.

b=lnt

g
©
5

Hinh 1.1. Mit béing san
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b{ -
T_'!,_Sb
o I . I I
. _— i
_A: ' ) o ' . .|
Cemin((.5h,.0.38,) 15 T -
l N 0.5h,, 11105, N 056,11 10.5h, L 0.5, | 1 }05bs,
I1 li I . [y
©) O
Hinh 1.2. Mat cit 1-1
1.1. Chon kich thwéc cac b phan cia san
a. Kich thuée 6 bin (1, 1) ;.

Kich thudc /,, 1y ditge tao ra bai-vige bd tri khoang cach gittd cdc dam: Vidi san

g '_co SO do nhu trén hinh . 1.thi khodng cach gitta cac, dam phu [, thudng lay nhy

;nhau va khoang cach glua mc dam chmh L cung lay nhu nhau TerO'ng chon

=23 b =2+ 3,

. Chiéu day bin sin (h,)

Chiéu day /1, cta ban san chon phu thude vao nhip ban (chidu dai l,)‘ tai trong

tac dung trén ban, va dleu ku—;n lién kcl ctia O ban. C6 thé chon so bQ hy:theo

—-cong thirc sau:: N R e

et
n

trong d6: /; — nhip ban (theo phlj"ong canh pg‘fm);‘

D — hé sb phu thudc tai trong tic dung trén ban, gia tri tditrong cang-
I6n thi D cang I6n, thuong 1dy D= 0,8 +1,4;
- hc;so phu,thude vao didu kién lién két ctia & ban, thuong lay
= 30 + 35 (vai 0 ban cong x6n, chi Iién zkét..ngam tai 1 canh,
1dym—10-—15) |

Chleu day san nen chon la b01 $6 cua IOmm

=,chh t]moc tlet dlen cic d?m L

", Chidu cao h cia tiét dién dim chon phu thudc vao nhlp dam tai tron, tac dung

va diéu kién lién két.
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Véi dam phu:

] 1 b
h, =| —+— |x/l,; [, — nhip dam phu.
b [12 16] 2> f2— PGP

Vi didm chinh;
| 1o o
h, = [——+E)xl ; { — nhip dam chinh.

Nhip dim chinh / la khoang cach giita cic cOt (voi so dd san & hinh 1.1, nhip
dam chinh / = 3/)).

B2 rong b ctia ddm thudng chon b =(0,3 = 0,5)4. -
Vi ddm phu, thudng chon b, = 180mm, 200mm, 220mm; - - =«
V6 dam chinh, thudng chon b= 250mm, 280mm; 300mrh, .
o "Néu tuong xung quanh san 1a tufmg chlu lu’c th1 theo chu vi san Lung can bb

i gidng tucmg Gzéng tuong c6 tiét dién b x h&, b = bl, h “'*140 hoﬁc
200mm (cao bing 2 dén 3 hang gach xdy). ) " '

1 2 Lwa chqn vat |IBU

> Délvmbetﬁng AT Cawlme e
Thuong ding bétdr  ing, cd cip do bén theo cudng dd chiu nén B15,
B20, B25, B30. (Ndi luc cang 16n thi chon cp dd ben cang ton).

» Dbi voi et thép:

— Véi ban: Thép cdu tao thu‘cmg, chon thép nhom C-I hoac A-L. Thép chiu
sl thucmg chon C-1 hodc A-l. Khi dudng kinh thep 10mm ¢o thé
chon thep nhém C-IT'hoic A=IL. '

~ Véi dam: Thep d()c chlu luc, thuorng chon thep nhom C-1i, C-III hodc
CASIL ASIIL '

Thép doc cdu tao, thép dai thuong chon nhom (, I hoéc A I

Tir cép d6 bén chiu nén cia betong, nhom cot thep phu luc 3, phu luc 7 tim
dugc cac cuong do tinh toan R, Ry, R, R R,“ Cac he sb glon han’ vung nén

' chia-bétong oy é,,; (khi tinh ndi lyc theo so d6 bién dang deo) va o:R, J,’R (khi
tmh ndi luc theo so db dan hdi). B R
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2.2.

TINH BAN

. So d6 tinh

San c6 dam dit theo ca hai phuong, dim chia san thanh 6 ban chit.nhat, 6 ban

duoc lién két véi ca 4 canh chung quanh. Khi kich thudc 6 ban co ty sb b >2

1

-thi ban dugc tinh nhu ban mot phuong (coi ban chi lam viée theo phuong canh

ngin). Tudng tuong cit ra dai ban theo phuong /;, chiéu rong dai ban b,
thuong 14y b, = 1m (xem hinh 1.1). Dai ban cit ra xem nhu mét ddm lién tuc
(hinh 1.3). O L S

Nhip tinh todn ctia ban ki hidu 1a 7, duo¢ 14y nhur sau:

Khi ban lién két toan khdi v6i ddm, nhip tinh toén bén duge do dén-mép trong

cua dim. V4y khi hai gbi déu 1a dAm thi:

l, -l1 bdp (bdp be rong dam phu)

Khi ban lién ket mdt dau voi tlrdng va dhu d01 dlen voi dﬁm nhlp tinh toan
clia ban lay bang khoang tr mep dam dén mep glang tucng, tuc la

bg ‘ bdp
2

Ly =1~ (by — bé rong glang tuorng)

Tai trong tac dung 1n dai ban

Tai trong tac dung 1&n ban gbm tinh tai va hoat taf.

i

a Tmhtii .

) : -

Tinh tai gdm trong lugng ban than céc 16p clu tao cla saa. Gia tri tai trong

tinh toan cta tinh tai phan bd trén mot don vi dién tich ban 1a:
g = Zymh,, don vi la kN/m?.

¥, iy b —tuwong ung la trong ludng rleng, he so tm cay cia ta1 trong, chleu day
16p thir / ctia san. : o : S g

b Ho,at ta:

G1a trx hoat tal tiéu chuan duorc ]ay do yeu clu sir dung dat ra G1a trl ta1 ti'ong tinh
to4n coa hoat tai phén b trén mot don vi dlen tich 1&: p=np", dorn vi 12 KN/in?.

i . .
By L i i R e ..
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2.3,

Trong do p’ — gi4 tri hoat tai tiéu chuén;
n — hé sd tin cay cua hoat tai; 7
Gia tri p°, n duge ly theo tiéu chuin TCVN-2737-95.

Téi trong téc dung 1én dai ban ¢ bé rong b, la:

Tinh tai tinh toan g, = g.b; = Zyn;h.by; don vi cia g, 1a kN/m,
Hoat tai tinh toan p, = p.b; = np“.b; don vi ciia py, 1a KN/m.
Théng thtrong lay b;=1Im |

n - hé s6 tin cdy cia hoat ta1 khi gla tri hoat tai tiéu. chudn p* 2 2 kN/m’,
lay n = 1,2; khi p“ < 2 kN/m?, ldy n = 1,3.

Téi trong tinh toan toan phén té¢ dung 1én daibanla:.
NGi lwe trong ban

Nai lyc trong bén thtrong duoc tmh theo SO do deo o

;Khl ban ch;u ta1 phan bo deu cac nh1p tmh toan léch nhau khong qua 10%, co

thé diing ¢ cong thirc lap sén.

. Mémen uén -

Gi4 trj mémen 16n nhét & nhip bién va gbi thir 2 ctia dai ban la:

M +Qb10b o
| 11 .
Gla tn momen 16n nhit & giita nhlp bén trong, g6i bén trong chia dai ban la:
MN _,_%12 |
16

b Ly'c cﬁt :

Gid tI‘l luc cat lérn nhat & ben tréi g01 thll’ 2 cla da1 ban la

Q 0 6 qblob
Nen vé& biéu dd moémen ubn cuia dai ban phan blq:t tho céng ciia ban de bo tri
cot thép chlu lu‘c cho dung vi tr1 R i T
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Hinh 1.3. Tinh to4n ddi ban
-a) 8o d6 tinh; b) Biéu §& mémen uén. .- -

2.4. Tinh cét thép

o Cit thép chin mémen uén

Tinh ¢6t thép chju mémen uén cho dai ban theo ba1 toan tmh cbt dorn tlet dlén
».,f.\xChU nhat b] hb ; U AT IS TN

: I T R
f""" B 5'3". Li 5:';3 IO I B RN --'Hi—.?a;,.

Gia thiét a, tlnh chleu cao ¢6 ich h ctia tiét dién, h, = & —aq.

Véi ban ¢6 A4, < 100mm chion g = ISmm -khi ‘100pam ‘< hi< 250mn’1 ‘chon
a=20mm. 4
Viing nén ‘ As ~| ] .’ .l _
Hi__ S A AP TL LS e —’;‘Iv“:’F et ‘.\)' A \.\\. \.\\.%\\ =':_'—3*:-:r
A ),-,-')))-;,-p)—f:—&r ;.{*:;}/;»"/ ey T
SR ¥ 4

AVAVavaVS Si , :
ACAENLET) S g . !Vﬂnglzen \/{i Tipsi DRI S ST Ve
Hinh 1.4. Tlétdlén tinh toan cliaban’ e

' a) Tlét dlén tlnh toén Vé’l mcmen dwong, b) Tlétd|én tinh toén Vo memen ém

Jis

£

Tu cap do ben cla betong va nhom cbt thep tra ra: céc glé tri Rb, R hq: $6 a,,,
hoac fp,

oy i
ol

Tmh to4n nhu sau: : B R S ST PP
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Klem tra dleu klen han ché vung nén:
B Y )
(thong thubng o, = 0,255)
Néu thoa mén (2). Tinh hé sb
§=1+,/1§2am | . | 3)
2 |
TUr @, cling ¢6 thé tim ra §'tir phy lyc 10.

(Lwru §, v6i bin thudng ¢6: 0,8 <C'<0,99)
Dién tich ¢6t doc chju kéo:
4 =M

o R G’ ho

@

ST PN 1iif 2!i !J

VI¢C tinh toan cbt doc du:ac tién hanh cho nhlp bién, g(")i 2 V(’)‘i M -"-—-:L‘&i——-—q"{ll‘;’b va

PRIy e 1 S ety ;
ity tily _?5%"7..‘ :-,'n‘~ ETI B A R
lf

.~ cho cdc nhip. ben trong; cac gbi-bén trong voi M=t ql‘-”é"

b, Iﬂém tra l);im Itrp'ng ciia cot thép
-Ham luorng bt d(pc y = BA?O— phal thoa mﬁn y > y,,,,,, :
T:eu chuan quy dinh g, = '”0‘0”‘5"%
Chxeu day ban horp Iy khi ham lugng lu’qmg cbt thep 1=0, 3+ 0 9%.

Khi > 0,9% cé nghxa chidu day ban chon bé qua nén téng thém chidu day Ay
cia ban réi tinh lai ¢bt. thep R

Khi < 0.3% ¢b nghla chleu day ban chon l(m qua neu cc’) the th1 glam chleu
- ‘day h, cia ban rdi tinh'lai ¢bt thép. - ¢ :

Néu tinh ra u < 4,,, ma khong giam ohleu day ban ¢é tmh 1a1 th1 phél chon cbt
thép theo cu tao A, = L. b1 hy. -

e Kiém tra khi nﬁng chju lyre c4t

Ban khong bd trl cdt dai, vi vay lyc cét cia ban hoan toan do béténg chlu
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Diéu kién dé bétong ctia ban chijutoan bo luc cit l1a:
Qnraa-' = 0, 6qb[obé .-01 5szb7ho-
2.5. Bé trf cbt thép
a. Cét thép chju lyre

Cén phén biét thé ciing ciia ban do mdmen udn gdy ra dé bb tri ¢t thép chju
lyc cho dung vi tri. Cét thép chiu lyc cia ban duge dit vao tho ciing coa ban
do mdmen udn gﬁy ra. Dién tich cét thép chiu luc ciia ban tinh duge tir cong
thirc (4) du(rc bo trf cho ban co bé rong b, = lm

Chon dufbfng kmh ¢ cita cbt thep (theo phu luc 15) tmh dugc khoang céch s
gitta cac thanh cot thép.

Tai mot vung oua ban cé the dung mot hoéc ha1 loai du'orng kinh cho cét thép.

Khi dung ha1 loal duong kinh thi- phz’u dat xen k& nhaw duong kinh cbt thép
chon khong If;ch qué 2mm .

Khi ding mot loal du'orng kmh cot thep, dién thh 1 thanh 1a a, thi khoang cach
gilta céc thanh cot thép la C

S

Khi dung hai loal ducng kinh cot thep, dlen thh cua tirng thanh la a;;, a,; thi
khodng céch glua cac thanh cot thép la |

bi(a )
2A e

&

Ciing c6 thé ding bang.tra, 'véi. 4, tra ra duong kinh ¢ va’ khoang cach s
=_(phuluclé) o | N L
_ _V()'l chleu day cua ban be hon ISOmm th1 khoang caoh S gu“ra céac thanh thép

_chlu luc nén chon 70mm < s < 200mm. . SR

i . S iy

Cét thép. chiu,mémen du-o‘ng o6 thé dit déu.trong toan nhlp ban (cac thanh dai

Jbang nhau) }E)e tidt- kiém- cdt thép c6 thé dat cac thanh dai; ‘ngén xen ké nhau

Tai céc gbi gitta dAu mut cia thanh ngin cach mép. gm mot doan bl g 0,1/, sb

~ cbt thép duge neo vao g01 tua gifra khong it hon 3 thanh trén mot me . Tai bién
N ke tu do tat ca cac cot thep deu pha1 duorc neo vao g01 :
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Cét thép chiu mémen am cla ban duge. bb tri vuon ra khoi mép g01 tura mot
doan vl,, 1, 1a chiéu dai tinh toan cua 6 ban. He sb v xéc dinh nhu sau:
Tai gbi tua trung gian: v = 1/3 khi pygr=3vav=1/4 khrpb/gb< 3.

Pé tiét kiém, cdt thép chiu mdémen 4m c6 thé dat hai loai thanh dai, ngin xen
k& nhau hofic dit mét loai thanh so le nhau, d6i voi thanh ngén doan vuon ra
khoi mép gbi twa mét doan /,/6 (xem hinh 1.6).

. "5.'

©
®

Hinh 1.5, Mgt bang san

b, :Cé’t thép phin bé (con goi I cot thép.cin tao)

> Tai viing ban gin dim chinh c6 mdémen am (mic du trong tinh todn khong

k& dén) nén chn bd tri odt thép chiu mémeén nay. Dién tich &bt ‘t“}i’ép"auoc b

tri khong nhd hon 50% cbt thép chiu momen 4m cla ban & ving gura dim

phu va khong it hon 5 thanh d6 tren T dai, ¢t thép nay dwgc bd tri vuon

- ra khéi mép dam’ chmh mot doan L /4 Vol l la nhip tinh todn ban theo
. ‘phuong canh ngan S N

» Dé llen ket véi cac cot thep ch1u momen duorng theo phuorng l, can bé tri

cdt thep theo phu'ong I, cbt thep nay con chiu mémen duong theo phuong
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I, (trong tinh toan khong k& dén). Yéu cdu dién tich cit thép AL 30%
dién tich cbt thép chju momen duong theo phwong /; khi 21, < I, < 3l va
Ag 2 20% khi [, > 31, Khodng céch s gifta cac cbt thép:
200mm <s <250mm. -
» Pé lién két v6i cac cdt thép chiu mdémen 4m ciia ban & ving gin dam phy,
- ‘dam chinh cén bé tri cac thanh thép $6, khoang céch s = 250 + 300mm .

N V!a. V’a N ‘l'!o ) Vfo |,- Vlr'a

o Lld ] by | i.i_-h ™ 1"'“_’
1 ﬁlﬂ Iﬁ ’_6-| - 112—"'.-?

AR 1_1
| | M
o F I
3 B ——— .
. !1014 C Dy
270 | ] e
= F =l

7
74

Hinh 1.6, Chi tiét b6 tri cétthépban

3. TINH TOAN DAM PHUY
3.1. Sordd tinh
Dém phy c6 thé 12 ddm don gian hoc dim lién tuc, ké 1én céc gbi twa 1 dim
chinh va tuong...c... - R
Lién két ddm phu véi tudng coi 1a khép, lién két ddm phu véi cot trong tudmg
duge coi 14 khép khi EJ/ cia ddm phy 16n hon 51dn EJ// clia ¢t trong tudng.
Goi S, 1a doan din phu dugc ké vao twong ngoai, Sy ldy tdi thiéu 13 220mm.
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N01 luc dam phy dugce tinh theo so dd khorp déo, chiéu dai tlnh toért céc nhip
_dam 14y nhur sau: ‘

~ V6i gbi 12 lign két toan khéi véi dim chinh, chidu dai tinh tofn I, dugc do
dén mép trong ctia ddm chinh.

— Véi gbi 1a ké 1én tudng, chiéu dai tinh toan /, dwgc do i vao bén trong mép
tudng mét doan C,; = min(S,/2 va [,/40) voi S, 1a doan dam ké 1én tuong.

Nhu vay, v6i so dd ddm nhw hinh 1.7 thi:

Nhip bién /,, =1, owe b e
N

Nhlpgm’al ‘"lz—bdc e e
(bue~ b rong dhm chink; b, - bé rong tuomg)

oo §Eh
. . &
fom— e e e e e e - " ot o o ==
_ o | b, - B Li'—D‘f"—CF"h
Commin(S, 2 ly) . : '
op Lty bz
_Ll‘ ‘ 40 - _lpb‘ 0'5"’@ O'S'bd_g ) Ay L Q’S-bdr:. 1055y,
) N R} ' : L ;

; Hinh 1.7. So 66 dédm phy
3.2. Xac dinh- tai trong |

Dam phu chiu tél trong (gdm tinh thi va hoat tai) tir phin ban & hai bén ddm
phy truyén vao va tai trong ban than. |

a. Tinh tdi
Gié tri tmh tai tmh toén tac dung 1én dém phu 1a:

R ) l,_. . r‘_!__,‘:,'-f. . N
gp —gb(lz 4o E ]+g0p,do’nv1 14 kN/m .
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trong d6: /,, l,, — twong Ung 14 canh 6 ban & bén trai va bén phal cla dam phu
dang xét; o :
g, — tAi trong ban than ddm phy,;

y— trong luong riéng ctia vat liéu bétong cbt thép, ldy y= 25kN/m’;
n—hé sb tin cdy cta tai trong ban than didm, n=1,1.

Khi/, = lop= [, thi g = gbl[ + Zope
b. Hoat tii | -
- Hoat tai tir ban truyén vao ddm phy 1a:

Pp =Py [%’—*F%’—J;don vi la kN/m

Khi lo, lop™ 1) thi p, = pyl;.

- ¢ Téi ti’gﬂg toin phan tie dgmg Ien ddm plm |

N il
¢?I e e

“=&*tp, D
33 Xac dgnh néi Il,Pc |

N01 Iye phiat smh trong dim chu yéu 13 moémen’ udn, luc cit. Cén xac dinh
dugc bidu dd bao mémen, bidu dd luc cét cho dim.

LI

a. Momen uon

" NQI lu'c cua dﬁm phu thucmg dlroc xéc dmh theo sor do déo. Dém ch;u té.; phén
bd deu, khi céc nhip tinh todn léch nhay, khéng qué 10%, o the dung bang tra
dé xac dinh bidu dd bao mémen.

Cach. ve bleu dd bao momen udn cua dam nhu sau;

Xac dmh tung d6 & mot sb tiét d1¢n cua dam Céc tiét dién do la ké tir tlet dlen
mép gbi tua cac tlet dién cach nhau; 0 210, tlet d1§:n cach g01 bién tudo ‘mot
doan 0, 42510, chc tiét dién & gifta cac nhl,p ben trong

Véi tung 9 nhanh duong (gay céng thér du'orl dam) M* = Biqply - 2
Véi tung 49, nhanh am (gdy cing, thor tren dam) M = ﬂqul ?

- 8- hé s6 phu thude. vao vi tri tiét:dién. dam
B>~ hé s6 phu thudc vao vi tri tiét-dién dimi va ty Sé P8
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Bén tréi gi thir hai (g6i 2) tiét dién o6 momen 4m-béing khong céch 5bi mot
doan kl,, k phu thudc ty sb Py/Ep

Céc hé sb S, By, k 14y theo phu lyc 11.

Tai cac gbi tya bén trong, tiét dién c6 moémen duong’ bang khong cach mép gbi
mot doan 0,15/,

Nbi tung 46 momen & céc tiét dién s& dugc bidu d6 bao mémen ¢6 dang gay
khuic (thure t& biéu dd bao momen 1a dudng cong bic 2).

Bidu db bao moémen cia nhip bién khéc véi bidu dd bao mémen cia céc nhip
bén trong. V&i dam dbi ximg, chi cdn v& biéu db bao ‘mdmen-cho 1/2 dim
(xem hinh 1.8). Véi didm c6 nhiéu hon 5 nhip ma cac nhip gifta gibng nhau
thuong chi cén vé cho hai nhip rudi déu tién.

b. Ly'cc:ft e

oo ‘
E..J 7 -
1211 1: o
SR [CR
) ik u’u’dtl 10‘ il . ip
1 ) fa
@ ®
hid
:) RIS VO° UOr S S S S O VR O Y WG N 7 W RN WA W 40 YAV T TS O YO A WA VO SO 9 S S S S S S Y A S G0 W 0 Y Y W VN P C
: et i . T e RSN L (mY = L AT S E : :
1ph . . L ip ) - ! s

‘ 4 ssklph vy O b [ +2p s .
1 Mmm—ﬂom,ﬂ ] B
b) PR T S 1/ NI 117 S 1. M = rmﬁzw,, h
1 ' 2 ‘“U.UJJJl ; 3
N _ i % I l.'.lifpbl ] ‘””E _I_ le L‘,,sJ'LLLV sty
: T o P TR
l.__.L_l T N TR A R O

E—F.
Y

M, =009y,0,,

ki

0ip 85l

’ S T N R A S R PR ' . )
Iak I";hl I lhi«l

_0ddph

c)'g" 0“"’9"1»: S

T

- _. Hmh 1. 8 Dém phu S -
a) So dbd tinh; b Bidu §8 bao m&men; ¢) Bidu @ e eit o

Thong thudng chi cAn v& bidu dd lyc ¢t ma khong cAn vé hinh bao. Bidu
lyc cit cia dAdm phy(xem hinh 1.8¢) duge xée dinh nhu sau: - .. .-
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— Ta1 tiét dién bén phai gdi 1, tung d6 lyc cat Q; =0 4qplpb
- Ta1 tiét dién bén trai gbi 2, tung % lyc cét Q) =0 1641,
—~ Tai céc tiét dién bén tréi, bén phai cac gbi bén trong, tung d6 lwc cit 1a;
| OF = Q) =0f = .. = 0,54,
3.4. Tinh toan va bé tri cét doc chfiu mémen

Pé tinh toan cbt doc cin chon vat lidu (cép do bén chju nén clia bétdng, nhém
cbt thép), tir d6 tra ra dugc cac gid tri cu&mg d6 tinh toan cua vét li¢u: Ry, Ry,
R, R, chc hé sb gi6i han vung nén ciia bétong o, &l

Tai mdi nhip ddm va trén timg gdi tua, 14y gia trj. momen 16n nhét dé tinh cbt
thép doc. '

Ban duoc db toan khéi voi dim, xem dam co tlet d1¢n Chﬁ' T Can cu vao biéu
@6 mémen udn, tuy theo canh (phén bén gin dam) ndm trong vung nén hay
trong ving kéo ma tinh toan theo tlét dlen chfr T hay tlet dlen chtt nhat ' |

" a Tinh cot doc clnu mémen fm

cr Ving dam ch;u momen 4m (c¢anh'dam nim trong vung kéo), bé qua phan canh
trong tinh toén, tiét dién tinh todn 1a chit nh4t bxh.

Chon a, tinh s, = h —q. V6i dim phy a = 30 +.35mm khi @4t thép’ mét 16p,
a= 50 60mm kh1 dat thep hal lép

o M ‘.‘-._\‘:.?5 A .
Rbbho AR O

Tinh a, =

o Néu Qo S ay = 0,255 thi tir o, tinh dugc hay tra phu luc 10 tim duqc g‘

qu:n tlch cbt dQC A —-—~—A~4— o

RyGhy

Trudng hop o, > 0,255 ma ;, = (0,255 +0,3) thi ¢6 thé khong cin tang chidu
. ..a0 A cua tlet dién. dam ‘ma dat cbt doc vao. vung néf. Ap dung bai toari tinh ca
Kcot doc ¢hiu kéo 4, va cbt doc chiju nén 4. Bing cich chon trudcx = g,,,h
| hay chon Qo = Oty o C
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_ M"'a’lebbhg

Tinh A, = (5)
Rio(hy —a')
R, bh A, |
= éﬁ’ b0 ;);'Rsc 5C _ | 6)

Ciing c6 thé léy phin cbt doc chiu mémen duong dugce neo vao gbi twa lam cbt
chgu nen A,,, r0i tinh dién tich cbt doc chiu kéo 4, nhu sau:

MRA(h a) .

SCTTUEC

Ryb

Tk - ™

RIS : . o
Kiém tra, néuw: g, S apy

| Twhhesbgai-ig, o ®
" _;‘Cung co thc tra he so{;tu' phu luc 10 |

éRbbhO +R sc sc
R,

§ L e B

le,:n tlch cot doc chlu keo A

®

| Truong hop- oz,,, > 0,3 th1 nén ting chleu cao ./ cia tiét d1¢n dém phu, rdi tinh
dlen tich c6t thep doc Ly | ‘

_.b. Tinh edt doc chin mémen dwong .+, -+
Ving dim c6 mémen duong, canh dim (phin ban) ndm trongvung nén, cin
ké canh cling tham gia chiju huc vé6i sufm Bé rong canh bf =b, + 25,
by~ bé rong dim phy,; Sy~ 40 vuon clia canh (xem hinh 1.9b).

Péi. voi-ddm phy, c¢de dim chinh dbng vai trd nhu cac ddm ‘ngang, kﬁoéng
cach giita céc ddm ngang la /; 16n hon khoang céch gura céc dam doc l I

Chiéu dai canh S;14y nhu sau:
. Khi hr £0, Lhg, lay S;<6hy. . | v
-+ Khi: hf >.0,1h5 lay Sy khong virgt qua mot nua khoang cach thﬁng thuy giita

~. hai d&m phy. Trong ¢4 hai trudng hop trén Sf duge lay cung khong vuort qua
1/6 nhjp dim phy. Gy

Xéc dinh vi tri tryc trung hoa bing céch so sénh M, véi M.
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VY g o r////ﬂﬂ/l/ﬂﬂ///////ﬂ_/ﬂm =
» e Vli'ngne'n/ s ' : g
.._!_-? =5 = —_
- BN - ‘ As |
o s |7 - T
= \ ; \ i
u__,l. Viing nén L S L b S ]
) . ‘ b)

- Hinh 1.9, Tiét dién tinh toin cla dam -
a) Tlet dlén tinh toén VO’I mémen ém b) Tlét dién tinh toén v mémen dwcmg

G1a thlet truc trung hoa dl qua mép dudi eanh. Tink My = Rybshy (b, ~0,5h).
Neu M < Mf thi fruc trung hoa qua cdnh, tinh nhw tiét dién chit nh4t by % hd,,

M 2> Mf thi truc trung hod:qua- su'(m, tlnh todn’ theo‘tiét: dlen- ‘chir-T ¢0 céanh
trong ving nén. . . i B T ST RIS
M R,,(b -—b)hf(ho 0 5 hf)

Tinh @, = T C e 0y
bk

- I—)leu klen han che oy < ap, =0, 255

| ____Neu a,,, S - Qpls tu cx,,, tmh hay tra étu phu luc 10

. Rb h +R.b,. .:,b h' Ty
Dign tich ot doc chiu kéo 4, = - s 0 Rb( f;...'__) r oy
Ham luong cot thép: g = -
CE T R 4 ,‘ .bho T G

Tai bat ky tiét dién nao ciia ddm cbt thép doc duoe bd tri ¢6 ham lrgng
- HZ in = OIA:“__.

Q‘Bo trl cottllép d?c e PR O PR
Chon dudng kmh va bo tri cbt thep cén dam bao céc yéu céu chu tgo sait day
~ Dudng kinh thanh thép chon khong nén vitgt qua 1/ 1068 rong dam (d) < b ,/10).

— Tai mét thé duomg kinh céc thanh thép léch nhau khong qua 6mm
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— Dam bao khoang hé gitra cdc thanh cbt thép va chleu day lorp betong bao vé
cot thép. L

~ Céc thanh thép phai bé tri dbi x&hg qua mit phing uén.
Vé6i dim c6 bé rong b = 180 + 220mm, chi nén b tri 2 + 3 thanh mét 16p.
“Sau khi bé tri cbt thép phai kiém tra chidu cao co ich thuc t& &, cua tiét
dién dam:
hoy = h— a, a, = Zaga/A,.
Trong do: as,- - dién tich thanh thép cé duong kinh ¢,,

- khoang cach tir trong tdm thanh b den mép chiu kéo cla tlet dién;
As, ~ dién tich toan bo ¢t thép doc chlu Kéo thuc té duoc bo tri,

. Didu kién phal dam bao 1a: hg > b 34 dung @& tinh fotin (hoac @< < a) Neu Xay
, ..,ra Pop $ h , (hodic a, > a), can chon lai:a.vatinhdgiooo o w0 oo e

3.5. Tinh toan theo cu’o'ng do tren tlét dlén ngh|eng

a. Biéu lagn tink todn cét tl)ep clt;u Iu'c cat

» Dé dam bao bétdng bung didm khong b1 ep va do Lrng suat nen chmh gia tri
lyc cit phai thoa man: O < 0,3R,bk,. )

» Bétong du kha niang ‘éh;u’ lrc cét, chi cé‘m'd;ejig' 6t dai theo chu tad néu thoa
mén didu kién: O < Opin-
Didu kién tinh todn cét thép ¢hiu lyc cit:
Opuin < O < 0,3RybA,. P T (12)
Q-luc cit do tai trong tinh todn gay ra (lye cit ma ddm phdi chiu).

: Qbmin =.0,5Rbh, TR

b. Diéu kién dim b:ro cuong d¢ trén tiét dién nghiéng theo lyc cat
Trong dim phu dé chiu luc cét, thuorng chi dat cbt thep dal khong c6 cbt

therIeI'l e S IR i"_,.',.'-' ' :'_‘-5~§-’...-f"r"é".i.--’ R SE I SR R
.I:)i_éujkién dam bao cudng do theo luc.cat: . v o
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Trong d6: O — kha nang chiu lyc cit clia bétong trén tiét dién nghiéng &6 hinh
chiéu C;
L5R, bk
o
Qw — kha ndng chiu lwe cit cla cac lop cbt dai trén tiét dién
nghiéng ¢6 hinh chiéu C

Q, =

Véi ddm chiju tai phan bé déu:

Qo = (0,75¢5, + g4 —0,5pa)C,
gsw— Kha niing chju cit cia cét dai,(phan bd trén don vi chiéu dai);
‘R, A

= w PBow gy |
qsw 2 B '

Nhung phal chon cac thong so sao cho st 2 qswm,n 0,25R,.b
) n 7r¢52

[
L

A, — dién tich mot 10’p cot dal A

n,, ~ s& nhanh cbt dai trong mot lorp, -
b, - duong kinh thanh obt dai;
s — khoang céch giita céc 16p cbt dai. |
¢ Tinh toén Va bo tri cot dai (kln k.héng cé cét Xién )
o K;ém tra dleu klen (12) Neu thoa mﬁn tlon hanh tinh toan cﬁt da1
Piéu kién dam béo cudng do trén tiét dién nghleng theo cét:
<O+ QO =0pp

Opp = l—"Sszbhg

+(0,75q;w+qp—0,‘5p;,)lc‘o | (14)
Tam xem C =C, .

Tinh Opp va cho Opp _ 0 ta dugc: |
.dC d

C - ISR,,,bhO )
075qsw+qdp Ospdp .
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. (qP':O'SPF)
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A
RE bt Row Agy
////22/ /,// b ’ RTWAS,:: sw
1 |
/ + —_
1T ¢

Hinh 1.10. So db tinh toan cét dai khi khong c6 cét xién
Thay C = C, vio (14) ta c6 Qppmin = de |

Q= \/GRb,bho 0, 75qsw+qdp 2o, Spdp) S e
C,~ hinh chiu cua tiét dién nghléng nguy hiém, \.
Qa — kha ning chiu lyc cit mé béténg}_ va.cht daichiuiduqc trén tiét r_dién C,
(kha nang chiu lyc cét ciia bétong va cbt dai trén tiét dién C, 1a bé nhét).
Didu ddm béo cudmg d6 theo tuc cét 1a: O < Oy
» Ap dung cho bai to? thiét ké

Cho Q = Qs (v6i ¥ 12 kha nang ch;u luc it bé nhét cla betong va cot dal O
cling khong nhé hon luc cat Q ma dam ph 4 Chlu) RO

.Theo (16) suy ra G’

2 - 0,5 R oo .
4y = —2 L sl N (17)
4,5R,bHF 075 . v

Nhung ddng thoi phai ldy g, > 0,25R,,.5
Tinh C, theo (15).
- Néu Co< 2h,:

Tién hanh chon dudng kinh cbt dai d)w, so nhanh cbt da: nw ciia mot Idp, tinh
ra khodng cach gitta céc 16p cbt dai: o -
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5 = s sw o (18)

— NéuC,> 2h,:
Lay C, = 2h,, thay C = C, ¢ tinh Qpg theo (14).
Cho QO = Oy, suy ra g,

Q 0,75R,bhy, 4

1,5k, 3

Nhung dbng th(‘)ri phai 1y w2 0,25R.b.

Sw

(40, -0.5p,,) (19)

Chon ¢, cbt da1 sb nhanh cbt dai n cia mdt 16p, tinh ra khoang céch giita cdc
lop cbt dai theo (18). '
~ Khoang cach giita cac 16p cbt dai theo chu tao S, 1a:

Trong doan dim cé Q > OQpmin thi Se = mtn clia /,/2 hogic 300mm:. -

Trong doan dam co Q < Q,,m,,, thi S, = mm cua 0,75k, hodc SOOmm

~ Khoang cach 16n nhit | gitra c’éc lop cot dal S 12 Smlx R"”Qb ho ; N

- Khoang cach gilta cac lop cot dai theo tmh toan S,, duorc tmh theo cong | |
thae (18): ' '

" Cot dai dugc bd tri véi khoang cich s = min ciia {S,; S( " S,m,x}

(20)

> Ap dung cho bai toan kiém tra

S AR : 3 A M £ \ » A . ’ R . A
Khi 4 chon dit cot dai theo cdu tao tir frude, biét 4,, va s, tinh ¢, = —25%
-? S S TS <

~ rdi kiém tra nhu sau:
— Tinh C, theo (15) -
- Néu(C, < 2h,tinh Oy, theo (16)

Néu C, > 2h,: Liy C, = 24, thay C = C, dé tinh Qpj theo (14).

- Néu Q. < Ou: Ket ludn dam dam bao yéu cau chiu tyc ct,

- Néu Q> de. chon Jai cbt dai (ting -dudng kinh ¢6t dai hoac glam ‘khoang
cach.s) rdi tinh lai cho tdi khi O <Qun. . : :
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4. TiNH TOAN DAM CHINH

Dam chinh 1am nhiém vy d& dim phu (coi tai trong tr ban khong truyén 1én

dam chinh). DAm chinh lién két toan khdi voi ¢t tao thanh khung. Thong

thudng trong nha nhiéu ting dam chinh 13 ddm khung dugc tinh toan theo két

céu khung. Trong mot sé trudng hop ddm chinh duoc tinh todn theo két céu

dam khi thoa man hai diéu kién:

1. Trong nha d3 b6 tri két ciu chiu tai trong ngang (gio, dong dat) nhu twong,
161 cting, c6 thé bd qua tai trong do khi tinh khung

2. Pd clng chbng ubn don vi ciia dim 16n hon 5 lin do cung chéng ubn dorn
vi ctia ¢dt (khi dAm lién két toan khéi véi cdt).

4.1. So db tinh
Dém chinh ¢6 thé 14 ddm lién tyc hodic don gian. |
N6i lye ddm chinh ¢6 thé dugc tinh theo so dd dan'hdi hoic so dd d&o. Trong
tai liéu nay trmh bay cach tinh t];leo SO do dan 1101

Nhip tinh toan / cia méi nh1p dam lay la khoang cach gilia hal truc g01 tua.

¥

S
L oha

Hinh 1.11. So a6 tinh toan dAm chinh
a) So' d% hinh hoc d&m chinh; b) So' db tinh.toan d&m chinh

4.2. Tai trong tac dung 1én dam chinh
Déam chinh chju tai trong tir ddm phu truyén vao va tai frong bén than.

Tai trong tr ddm phu. truyen vao la tép trung, dat tai cho dam phu ke 1én dam
chinh, gdm tinh tai G va hoat tai P. S
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I
] 0.5t 051 |

| e |
7

| r Ly L
g

Dém chint:

Hinh 1.12. So @b x4c djnh tai trong tac dung 18n didm chinh
-~ .a)So db truyén tai trong 1én ddm chinh; b) Phén dam chinh,.c6 taitrong G,

a. Tinh tii

“* Trong hrong ban than' dAm chinh phén b doc'theo dim 14 g,, trong tinh toén
o6 thé ddn g, trong doan /; thanh lyc tap trung Gg. - [T
Gi4 trj tinh tai tac dyng tai chd ddm phy giao nhau v6i dim chinh la:

G=G;+G, =05y + lpy)gy + gl; don vilakN.
L I35 — tuong ¥mg 1a nhip ddm phy & bén trai, bén phéi ctia dm chinh.
G, - trong lugng ban thén clia mdt doan qém chinh.
Go = 8ol1 = be(he — ). ynd
" b. Hopt tii
| - P=05(y+byp,
Khily=lp=Lthi P =p,l
4.3. Xac dinh ndi lwc cia ddm chinh
-N6i luc phét sinh trong dim chii yéu 1a mémen va lyc cit.
Cén xac dinh biéu dd bao ndi luc cho dam chinh .(biéu dd bao moémen; biéu dd
bao luc cét). Khi chiéu dai tinh todn ciia céc nhip ddm déu nhau va ndi lyc tinh
theo so db dan hoi c6 thé ding bang tinh sin. C6 hai cach x4c dinh bitu d6
bao: Céach tryc tiép va cich t6 hop. Lam céch t& hop s& thiy rd ban chét coa
biéu d6 bao ndi lye. G L
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a. Cdch tryc tiép

Tung 0 nhénh M, cia biéu d6 bao mémen:
My = 0,Gl + o Pl

Tung d6 nhéanh M,;, ciia biéu d6 bao mbémen:
Muyin = 0,Gl = 0Pl

Tung 46 nhanh max ctia bidu db bao lyc cét:
Omax = SG + BiP

Tung d nhanh min cta bidu db bao fyc cat:
Omin = PG — BoP

Céac hé so o, ay, o B Bi, B phu thudc vao sb nhip dam sor @b dat tai, vi tri
tiét dién dam, dugc tra bang, xem phu luc 12.

-+ Cach tryc tiep chi xac dinh: dugce. cac tri s6 16n. nhit, duong bao momen s&
khong chinh xac, nhu vay biéu- d6 bao vat liéu, cac doan W.sg khong chmh xac.

i

b Cich td hiop =
Pé xdy dyung biéu dd bao ndi luc, tién hanh nhu sau:
Bat‘ tinh tai G 18n toan dim, v& dude bidu b i luc (Mg, Q) do G géy ra.
Xeét tht ca céc trudng hop bét loi ciia P, mdi truong hop ve dugc bidu dd ndi
luc (Mp, Qp) do Pglyra(i=1,2,3,...,m). '
Cong biéu dd ndi lyc do G voi ndi lyc do timg truong hop tac dl_,l_r‘lg“ cua P
duoc bidu dd ndi lyc do (G+ P). |

V& chéng biéu dd nodi luc do (G + P)) ién mot truc, cung mot ty le; tung a6,
duong bao ngoai cac biéu dd chinh 12 bidu d6 bao ndi lye cln tim.

Cdch lam:
Lan luot tién hanh 1am nhu trén cho mdmen uén M, luc cat 0.
*Be xé4c dinh'tung dd Mg, Mp, dung cong thuc sau:
S MG_aGlMP, aPl S
| De x4c d;nh tung do Q(;, Qp, dung cong thv:c sau |
Q¢ =BG, Qri=BP.
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Céc hé s6 o B phy thude so db dat tai, vi tri tiét dién, duoc tra bafig, xem
phu luc 12. | |

(Ciing c6 thé xac dinh biéu db ndi luc do G, do cac truong hop P tac dung
bing céch ding cac chwong trinh tinh két cdu, tinh trén may).

Tai mdi tiét dién cta dam (chi cén 16 hop cho tiét dién & géi tua, tiét dién &
chd ¢6 luc tap trung) lay gia tri ndi luc do G va gia trj nodi luc do mdt trudng
hop ctia P tac dung.

G G G G

B)N/’_Jl//dﬁl},\_ /‘/.FA\"“"————‘L/A\\‘I\J/A@
P .!P . P P

b) A\__’_J//A ' — A s A

NS I . My A T T
PP PP
I IP o __ S P
QAWMW
s —r— e (M)

Hinh 1.13. Céc trudng hop tai trong tac dung lén dam chinh bén ahip
— V& céc bidt dd M, = Mg + My, - | o |

— V& chong cdc bicu do M; 1én cing mot truc, cling mot ty 1€ tung 46 Puong
bao ngoai cac bi€u do M; 1a biéu d6 bao mémen.
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- VE&cac bi€u dd O, = Qs + Op;.

— V& chéng cac biéu db O, 1én cing mot tryc, cung mot ty 1€ tung do. Puong
bao ngoai cac biéu db Q; 12 bidu db bao lyc cit.

Trén hinh A13 thé hién trung hop tac dung clia G va céc trudng hop tic dung

bt lgi ctia P cho dam 4 nhip véi 6 trudng hop clia hoat tai (i = 1 + 6).

AN
/]

/

— = Mg+ MP3 = MG; M s
e ——— Mgt Mp, = — — = Mg*+Mp, oo Mg+ Mpg
Hinh 1.14. Bldu dd bao mémen thé& hién cho mot niva dam chinh'bén‘nhi'p':
c. Tinh mémen mép goi ttm
Céc gia trj momen & gm tua ly theo hmh bao moémen s€ ¢o gla tri tuyet d6i
I6n nhét & gitta gbi. Dé tinh cét theép doc ding mémen & tlet dten mep gdi tua,

goi 1a mémen mép gbi Mg, V1 sy pha h0a1 cua ddm do mémen &m thucng Xay
.raormepgm . , L '

Ta1 mét gbi twa, b 2 tiét dién & hai bén mé&p gdi, chi cén xéc dmh tiét dién ¢o
gia tri momen mép gbi I(m hon.
Hinh 1:15 thé hién so db xac_- dinh ‘gié tri' 1'n61'n'en'mép g.('“')‘i M,,,g'.
Tung 46 E,G la gia tri mémen meép gbi 16n i_.r}hét_ cAn tim.
C6: Myg = M, — AM, (M, = FB, M, = EH, AM = FG, M, = KE)
. Suyra T ;
(M +M)h,

mg ~ Mg 2]
|
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Hinh 1.15. So @b xac dinh m6men mép gbi tya (Mng). -
4.4. Tinh cét thép doc SRl e
Céch tinh ¢t thép doc dém chinh v& nguyén tic gidng nhwr céch tinh 'cét thép
doc dam phu (chon tiét ghen tinh:toan nhtr hinh 1 9), chi khac 1a dung gid trj h¢
5b guh han ving nén &4 # gp, hay g # oc,,, do an luc dim chinh tinh theo so 43
dan hdi. L |

Chidu cao viing nén x phai thoa man didu kién x < &Rh hay Oy < op.

Céc hé sb &p, ap ldy theo phy luc 9.

a. Voi tiét dign chiu mémen im

Momen gay cﬁng tho trén cua dam, ban (canh da,m) nim trong ving kéo, tiét
dién tinh toédn Ia chﬁ“ nhét by, x hdc, trong cong thuc ky h1¢u b x h

Ding mdmen mép gbi dé tinh ¢t doc.

Do mbémen Idon lai c6 cot doc dam phu dat tren cot doc dam chmh nén chon
a=50+ 70mmh-h —-a,

M
Rybh;

- Néu o, < otp tlr o, tinh ra Q(},}Qac tra bz’u}g phydyc 10).

Tinh a,, =

A M
Dién tich ¢bt doc 4, = ——.
- RiShy
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tinh toén theo tiét dién chir nhaftt- dat g:ét kép (nhu dé gidi thi¢u & phan tinh
cbt thép doc dim phy, trong d6 vi ndi lyc tinh theo dan hdi nén phai thay

- Néu o, > ap ma @, < 0,5 thi khong cén ting chiéu cao 4 cia tiét dién ma

oy bAng ag va thay £, bing Eg).
~ Néu a,, > 0,5 thi ting chiéu cao 4 clia tiét dién rdi tinh Iai.
b. Véi tiét dign chiu mémen duong
Dém duoc tinh toan theo tiét diéﬁ chit T vi phén ban (canh dim) nim trong

viing nén. X4c dinh bé rong by’ dua vao tinh toan cling tuorng tu nhu 14y b, khi
tinh véi dam phu nhung dim- chmh ¢ cdc dim ngang (Ié dim phu) dat gén

nhau nén c6 thq iy S I .__,l - _2b nhung khong 1én hon 1/6 nhip dim chinh.

Tinh gia tt‘l
Jtdmebbfhf(h OShf)
i-Sosémthérle EEEE

‘#

: ., :~ Neu M < Mg truc trung hoa qua canh Tmh nhu tlet dlf;n chti' nhat bf X hde

Dung cong thu'c ( 1), tinh
a, = —‘*'-.-'—-*5-
Rbbfho

Diéu kién: o, < op.

" Céac budce tlep theo tinh tuong ty nhix dbi vél dam phu
— Néu M> M, tryc frung hoa qua suo‘n )

Dung cong thu'c (3) |

M Rb(bf-—b)hf(h 05hf)
o :
" RybHG -

Khi o, < ap, tir o, tra phy luc 10 ra E.

PR
s T R

§
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- ¢ Kiém tra ham lugng, chiéu cao c6 ich thire (€ ciia tiét dién |
Sau khi tinh dugc dién tich c6t thép doc tién hanh chon dudng kinh thép va sé
thanh, bd tri ¢t doc, rdi kiém tra lai chidu cao c6 ich thyc t& A, cua tiét dién
nhu d6i voi dam phy. DAm chinh ¢ bé rong b = 250 + 300mm cbt thép doc
chiu lyc bd tri téi da bbn thanh mot 16p.
4.5. Tinh toadn theo cwéng dé trén tiét dién nghiéng
a. Tinh todn vi bé tri cdt dai (khi khéng co cot xién)
Kiém tra diéu kién (12). Néu thoa mén, tién hanh tinh toan cbt dai.

(LUU y la dam ch1u ta1 trong tap trung, viéc tinh toan cbt dai ¢o khac SO vol
dim Chlll tai phan bé deu) SR

- 24 : . S
Tih dQDB va cho QDB =0 ta dugc:
P dC dAC
C, = (22)

Thay C C vao (14) ta co QDb‘mm de

de—\/4 SR,,,bhgqm o L (3)
Cho Q = Qy, suy ra: L
‘ ST P T , B B | |
Qow = £ > (24)

Nhung dong thoi phai ldy g, > 0,25R,, &
- NéuC,< 2h, thi chon dudng kmh cot da1 ¢“, sb nhanh %, kKhoang céach tinh

todn gitta cac 16p cdt dai:

R..A

— Joswt Tsw
SH

QS\i - )
~ Néu C > 2h cung ch1 lay C 2h0, tmh QDB theo (19) vou C 2h0



Fhan 4. TOMTATLY THUYET - ) | @

Cho Q = QDB-: Suy ra [ PR

_O-0.75R, bk,
Sw l, 5]10

q

(25)

Nhung dong thi phai 1y g,, > 0,25R,, b
Tién hanh chon dudng kinh cét dai ., sd nhanh ny, khoang cach tinh toan
gilta cac 16p cot dai:

R, A

w _swsw
SH -

Dsw

Cét dai duogc b tri véi khoang cach s = min cda {S,,, SC,, Smdx} tLrorng tu nhu
ddm phu o ‘

Hinh 1.16. So db tinh toan c6t dai kh| dam chlu ta| trong tap trung

-b.. Tinh todn va bd tri cét xién
Chon trude dudng kinh cbt dai ¢, s6 nhignh n, khodng cdch s, Tinh duoc:

SU S0

9y = —=—, nhung phai chon 4, va s sao cho Gew= 0 25R,,,
s

Tinh C,;

T Neu COS 2ho tinh ra Qcﬂl__ \/4 SRbrbth.m ~ '.~ o 7.
~Néu C, > 2h,: l'ly C, = 2h,, tinh

L,5R, b
2h,

QDB =

(£

+ 0 75qsw 2h = 0 75Rb[bh0 +'1 quwh

Néu xay ra Q > de hay Q > Qm thi pha1 bé tri cbt xién.

e LS
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» Cdu tao cdt xién:

~ C6t xién duge b tri trong doan dam ma c¢6 Q > O, hay O > QOpp.

— C6t xién dugo bd tef tir viée udn bét ¢t doc tir nhip 1én gbi (2 thanh géc
dim khéng ubn), hodc bb tri cbt xién ddi xtmg qua gdi tua trung gian (dang
vai bod).

~ Goe nghiéng a cia ¢t xién so véi truc ddm: a = 45° khi chidu cao tiét dién
dém A < 700mm, o = 60° khi 4 > 700mm.

— Cbt xién duge bd tri dbi xtng qua mit phing udn ciia dim.

~ O mdi bén gbi tia ciia ddm céc 16p cbt xién duogc b tri:

Péu 16p cbt xién thir nhit cach mép g'éi tua bién ké tir do mét doan < 50mm,

cudi 16p cbt xién thir i cach ddu lép. cbt xién tha (i +.1) mét doan Sjy cu01 16p

B cbt xién thu’ n cach tzet dlf,:n Q < de mQt doan s,,

.. NéuG,>C,, C,> Cy tinh '

: ":'5"-.A;f .- . vl ,‘ »," B

Rbtbh0= o ~
Q :

b8 i S S Smax =

) 2 T mh todn dzen tzch cot xzen

Tinh dién tich tung lop cbt xién cﬁt qua tlet dlén nghleng cod hmh chleu Co C;
(z = 1 2) nhu sau:

Néu C, < Cj; C; < Cy: tinh |
As inel — = Q de =

O,|75R Slna - S lﬁcz B

SWe

Q QBB] . 1’ SRbt bh2
inel — : =0 ¢ +0,75 SW.C
Asinel =7 75R_ sina  Ops G w1

— Q - QDB2 l SRbrbh2
As.mc2 075R sma' Q 2 Cz

0’ 75qsw 'C2

(Vé6i ¥ nghia bétong va cbt dai chiu lyc cét khong d0, Tyre cat con lai bao nhiéu
do cbt xién chiu).

Pé tim C cln vach ra céc tiét dién nghiéng ¢6 thé hinh thanh: Tiét dién
nghiéng xuét phat tu mep g01 tu’a tu cu01 cac lop cot xién tiép 5 au... dén tidt
dién 6 0 < O -
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Ltrc nay duorc dat & day dam phu (xem hmh 1. 18) P )=
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Hinh 1.17, So- dﬁ tinh toén céc Iép 06t xién

Tat vi tri ddm phu ké len dam chlnh phél bo tr: co'; thep gla cu'omg, g01 1a cbt
treo. Tac dung cla cbt nay 1a chiu kéo do luc i dam phuy truyén ‘vao ddm

chinh c6 xu huéng lam betong dam chinh bt ra khoi dam.

G+P G

hd
1
o
-
“
T
R

»

&

- Cot dang quang treo ("vai bo nguoc”)

bJp+2.hs

Hinh 1.18. B tri cbt gia cudng (o6t treo)

Dién tich cét treo:

(26)

3 rTrong dé h, = h hdp

h - chleu cao ¢6 1ch clia dam chmh ta1 V1 tr1 P; tac dung
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Chon dudmng kinh cét treo ¢,,, sb nhanh ctia mot 16p cbt treo n,,, dién Tich mot
Iép cbt treo:

a jr¢.511’
S
4
S6 lugng céc 16p cot treo can thiét a:
m — AS'IL'
a

S
m dugce bd tri ddu sang hai bén dim phy, trong doan A..

Truong hop A qua bé, khong dt chd bd tri cbt treo dang cbt dal thi phai tinh
toan va b tri ¢bt treo dang quang treo hay “vai bo nguoc”.

5. CAU TAO COT THEP DAM
5.1. Cacquy d!nh‘ye cau tao

. Ldp béténg bio vécot thép

#

,Chleu day cua lorp bétdng bao ve cot thep duge tinh tir mép ngoai thanh thép
dén mép ngoai gin nhit cia két cdu. Lop bétdng bdo vé cbt thép phai du day
va dic chic.

Chiéu day c clia 16p bétong bao vé cbt thép trong moi truong hop khong bé
hO’n duong kmh cot thep va khong bé hon trj s6.¢,: ¢ 2 max {¢ ¢ } ,

| > Vi ban .
| = 10mm (1 Smm) khi chleu day ban i, < 1()()mm
‘: = ISmm (20mm) khl chleu day ban 100 < h, < 250mm
> Voi ddm:
o = 15mm (20mm) khi chiéu cao ddm hy < 250mm
¢ = 20mm (25mm) khi chiéu cao-dém A, > 250mm

Gié tri c, trong ngodic dugc dung cho két cdu ngoai troi holic noi 4m wét.
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b. Khodng cich giita cdc thanh cét thép

L

Khoang cach gitra cac thanh thép la tir truc dén truc thanh. Cac thanh thép

khdng dugc xa nhav qua, vi viing bétdng & xa cbt thép khong ddm bio dwoge sy

truyén lyc qua lai gitta ching. Khodng t6i da gitia cc thanh thép trong dim

khong qua 400mm.

. Khodng ho ciia cdc thanh cét thép doc

Xung quanh thanh thép phdi c¢6 16p béténg du
day dé dam bao su truyén luc qua lai gilta
bétdng va cbt thép, ciing nhu dé cbt lidu 16n cia
bétong iot qua.

Khoang hé 1a khoang cach théng thuy gilta hai
thanh thép ké nhau. Khoang hé ¢ ciia hai thanh
thép ké nhau phcu ddm bao s >¢,vat> > Ornax-

t, = 30mm vm ¢éc thanh cét thep phia trén cta .

i

dim.

= 25mm v6i cac thanh cot thep plua dudi wa_

' ddm

5.2. Doan neo cét thép dc,)'c (L) tai gbi twa

~Hinh 1.19..B6 tri 16p béténg

bao vé cbt thép, khoang hé
gilva c4c thanh cét thep

bé cbt doc phdt huy duoc tac dung thi' ddu mut cbt doc phan dllO‘L neo chéc

chén vao bétdng & vung lién két, g01 twa. Cot doc & dudi sau khi duge giam

b6t dan khi vao gan gbi tua (ubn hoac cat nhung khong uén, cét 2 thanh &

géc ddm) thi dién tich ¢t thép con lai khong nhd hon 173 dién tich cot thép

gifta nhip.

n
l an

l it

.

b

b AL
r—r’\fﬁ‘—-

[(Hi

/\’

Hinh 1.20. Boan neo cét thép doc tai gbi twa

_L.\/\_-.-.
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Tai gbi tya ty do: | |
ln =100 néu O > Opmin VO1 ¢ 12 dudng kinh cﬁa thanh thép dugc neo.
lan = 56 01U O < Opin.

Tai gbi twa trung gian: |

L. = 10¢ néu thanh thép d6 theo tinh toan khéng tham gia chiju nén.

ln = 156 néu thanh thép d6 theo tinh todn c6 tham gia chju nén (khi tinh
cbt kép).

5.3. Cét, uén cét doc chju kéo

a. Cit cot doc cl:!u kéo

Co hax dang cﬁt cot doc chzu keo Cat b6 hén mot so thanh nao do hoéc cat
thanh ¢o du‘dmg kinh lon rol n01 VO’l thanh co duong kmh bé hOn

Goi tiét d:en cét ly thuyet ctia. mot thanh 1a tiét dién ké tir do- trér dl khong chn

thanh d6 dé chiu lye. Xéc dinh mat cit ly thuyét clia.thanh d6 bing céch tinh
kha nﬁng chiu luc Ms (mbmen ma dam chiu duqc) ciia cdc thanh.con lai (céc
thanh khong cit va nhu'ng thanh duqc nbi), cho mémen phai chiu M = M,, s&
tim duge vi tri tlet dién citly thuyét ctia thanh thép.

- Tu tiét dién cét ly thuyét tro. di thanh thép phai duqc kéo dai thern mgt doan /4
méi duge cit hin. Poan Wdu'qc xéc dinh nhu sau:

qsw . i )

QO - luc cit tai tiét dién cit ly thuyét;

T

Qs inc ~ kha niing chju cit ciia céc thanh cbt xién di qua tiét dién cit 1y thuyét.
b. Ubn cot thép doc chiu kéo |

Pé tiét kigm cbt thép chlu kéo, neu khong muon cit, ciing ¢ thé uén mot hodc
mét sé thanh tir nh;p len g01 hoac nguoc lai nhung khﬁng ubn 2 thanh & goc dém.
Cén x4c dinh chinh xéc dlem bit dau uon va dlem két thuc coa doar udn.

Tir hinh 1.21 c6 thé thay rang néu xem u6n cdt thép tir g61 xuo: g nhip thi
diém A 12 diém bat dau uén, B lé dlem két thic cia doan udn, Néu xem ring
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udn thanh @6 tir nhip ién gbi thi B 1a
diém bét ddu ubn, A 13 diém két thuc
ctia doan udn. Piém bit ddu udn cin
cach tiét dién (v& phia gidm momen)
ma tit ca céc thanh thép con lai déu
duge huy dong h_é_t kha nang chiu luc
(tiét dién cO M = M,;)) mdt doan

. M=My

C2hy2.
¢. Néi cét dpe -- 7
¢ - - 5/ .
Cét doc nén kéo sudt tir nhip nay sang ' B

nhip kia, khi khong di chiéu dai c6 the S .

néi han hogc ndi bugc. Khong nén ndi Hinh 1.21. So ﬁfff-l_llén Qé,t_docc_h!tl kéo
" tai‘viing ¢6 momen 16n, c6 nghta ‘thép ' R

du6i khong néi'viing gitra dam, thép.trén khong nbi gﬁn obi tua B

- V6i ndi buge’ chiéu-dai doan n01 chong khong be horn ltm Ch:eu déu doan nbi
- hantinh theo lién kéthan -+ ©

Chiéu dai doan ndi chong lay bﬁng la,., neu cé 2 thanh deu dugc ke den het kha
- nang chiu lyc (hinh 1.22a). '

Khi cit thanh c6 du'fmg kinh 16n dé ndi véi thanh c6 duorng kinh bé hon thi

- chiéu dai ‘doan ndi ché - " |3y bing 204’ (¢ cua thanh bé) néu thanh nb bé do
dugc ké dén hét kha nang chiu lye (hinh 1.22b). R

Chiéu dai doan n01 chong lay bang 10¢ (¢ clia thanh b¢) néu thanh ¢ bé do chi
1am nhiém vu céu tao (hinh 1 220) + |

%

a) ¢ : —
lan

b & — /£
20 )
R AT
6 (Ndl trén doan Wrua thanh dbro'ng kmh lcm)

R o/ T S A ¢2
e L
]0 ) ’

g 854,

" Hinh 1. 22 Céc tru’bng hqp n6i cbt thép
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HINH BAO VAT LIEU

Biéu dd bao momen thé hién moi tung d6 momen 16n nhit trong dam do tai

trong tac dung gy ra, 12 mémen ma dim phai chiu. Phai dua véo biéu dd bao
mdmen dé tinh toan va bd tri cbt thép. Dé danh gia su ding dén va muc do
hop 1y clia vige bd tri cét thép can v& biéu db bao vat licu. Tung do bidu db
bao vt lidu thé hi¢n mémen ma dim chiju duge. Cot thép doc bd tri phia dudi
cho tung d6 biéu dd bao vit liéu nhanh duong, ky hiéu la M, , cbt thép doc bd

tri phia trén cho tung dd biéu do bao vét liu nhanh am, ky hiéu la A

RS PR : U PNL !
_-IT ______ ! o ) -: We U g W.; N : i 1
> T ivsina : . !

e
(3 +

@
Mz O |2
M ;3134 +45

. Mz N

M

tMI(«’U +2} N

_  ®+® , .
Hin 1.23, Vi dy vé bidu ab bao vat ligu, bidu dd bao mémen cia mot doan dim

Biéu dd bao vat liéu ¢6 dic diém sau )

~ Trong doan dim co tlet dién va cot doc khong doi thi tung d¢ la nhu nhau,
biéu dd 1a duong nam ngang

- ’l a; tlL.t dlen cat 1) lhuyct quy uorc bleu do €0 buofc nhay oy
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’ » 9 - N VA vre g R _":' . -}:'f.:‘ 1 .
—. Poan udn ¢ot doc chiu kéo biéu d6 1a doan xién, giGi han béi diém dau va
diém két thiic doan uédn, goc nghiéng ciia doan xién phy thude do 16n dién
tich c6t thép udn chir khéng phu thude géc nghiéng cua thanh thép udn.
~ Biéu do bao vt liéu ludn ludn phai ndm ngoai biéu db bao mémen. -
— Tai moi tict dién ma hiéu s gitta tung d6 biéu dd bao vat lidu va bidu dd
bao mdmen cang nhé thi viéc bd tri cbt thép cang hop 1y.

B. SAN SUO' N CO BAN HAI PHUO' NG

1. SO' BO SAN

Bén hai phuorng con thuong du'oc goi Ia ban ké bon canh.

© San gdm ban va dam ké 1én cot va tuong. Dam va tuong chia ban thanh timng
0 kich thudce l; X, 12 vél 12 la canh dai va 12 < 2!, - o e

“Hinh 1.24. Mt $6 5. 50 do san. S

Dém c6 thé dugc dit theo mét phuorng (hmh 1 24a) hoac theo ha1 phuong
(hmh 1.24b, ). Khi dim theo hai phirong ma moi chd giao nhau déu ¢6 cot do
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thi cac dam 13 dong cip (hinh 1.24b), con lai thi phan biét ddm phu va dﬁm chmh
(hmh 1.24¢). Dam phy truc tiép d& ban san va lién két véi dim chinh, truyén tai
trong vao dim chinh. Dim chinh d& ddm phy va mét phin béan san, ké Ién cot.

Kich thuéc mit bang  ban thuong dugc chon trong khoang: /; = 3 + Sm;
I; =4 + 8m (thuc té c6 thé chon bé hodc 16n hon).

1 1
Chiéu day ban san %, chon trong khoa —— |/
idu y 1 Ay, n trong khoang (40 50)

Chon hy 1061 trong cic truong hop: 6 ban don ké tu do, san chiu tai trong 1on, ti
s6 1y/1, 16n.

Kich thuéc cha ddm chon glong nhir trong san cé ban mot phuong (xem
muc 1.1 phan A)

TINH BAN

. Nhip tinh togn

Can Xac dmh nhlp tmh ton theo ca ha1 phuomg la/ ol VA l,,g Trong mbi perorng
l ‘duoc x4¢é dinh nhu sau (xem lai i muc 2.1 phén A).

— Khi ban lién két toan khéi voi dém [, du'qc do dén mép trong cua dam.

~ Khi ban ké 1&n twong, /, duoe ‘do Idi vao bén trong mép twdng méot doan
béing C, = min(0,54, v 0 SS;,) vai Sb Ia doan ban ké Ien tu0’ng

Trén hinh 1.25 ki hiéu /, duqc dung cho ca  hai phu’orng (l,, / va 102)

BN
:\3\§

v a) PR FE Y . . :
o 0.5h$ s

| ,_5{7?’_ _

*'io.ﬂ”i_ S

. S

qr_.‘éhb

Hink 1.25. So db xéc djnh nhip tinh toén cua ban

!'ab_-.' o — ['o

%U.ﬂib 'H

2.2, Téi trgng

T‘nh ta1 g, hoat ta1 p, tal trong toan phan g=g+p durorc xac dinh glong nhu
d6i véi ban mot phuong, xem muc 2.2 phén A,
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2.3. Noi lyc trong ban

Pé xac dinh ndi luc, trong mbi 6 ban ]éy hai dai dai dién theo hai phuong,
vudng goe véi nhau. Gitta mdi dai cé6 moémen duong M, va M. Tai géi tua,
tuy tinh chit coa lién két ma M = 0 hojic ¢6 momen 4m (véi géi, bién ké tur do
M= 0, voi gbi tua gitra hoac gdi bién lién két kha cimg véi ddm c6é mémen am
theo phuwong vudng goéc véi canh 6 ban).

Pé tinh néi lyc ban san trong cac loai nha thudng dung so db déo.

a. O bin don ké tw do trén bén canh

2
M ql()] M2 - Ml (l ]
? 02

Hé s6 @, co thé dugc tra theo bang 1.1, hosic duoc tinh theo cong thug. -

Béng‘t 1. Hé s ¢ A8 tinh ban ké tw do L

Felfly 4 1.1 12 ' 13 14 18 18 E”‘_zo

| e 2 2 i- ‘17,55_,. 1 157 'iA 143 l 125 l 115 i 108 |
- 24(1+-:» ).

2(3r 1)

EF A Y

"éolf

b. O bin don cé mgt s c:mb Iien ket can xoay

Lién két can xoay Ia hen ket ma chuyen vi xoay bi can trd hodn toan “hay mot
phan. Ly tuéng 1a lién két ngam, trong thuc te céc gdi tya trung glan (ké 1én
trong hoiic lién két voi ddm) hoge g6i tya bién do lién két toan khéi véi dim
c6 d¢ cung 16m. Trén hinh 1.26 ky hi¢u canh 6 ban bing cdc nét lién, canh ké
tw do duoc bd sung cac cham ¢ bén trong, canh can xoay dugc them cac gach

* .ngang & bén ngodi. | | '
A

'Hinh 1.26. Céc dépg: 6bancé canh can Xoay o ST
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Doc theo cac canh can xoay ¢6 mdémen 4m trong ban, theo mot phuorng vudng
goc voi canh.

Kf hiu cic momen 4m 4y 13 Maj, Mz, Mg;, Mg (A, B 12 ki hidu hai-géc ban
trén cing dudng chéo, 1 va 2 1a chi phuong tac dung cia mdmen theo /; hodc ;).
Dé tinh todn cac mdmen theo so db déo, 14y 6 ban ¢6 4 canh can xoay lam dai
dién. Trén mat béng ki hiéu M duong béng cac mii tén haj déu <, M am bi’mg
miii t&n mot déu voi mot vong tron nhé & dau kia o— (hinh 1.27).

AMM%MM_ N 2
I -
MAL:"m ﬁg\g\_@zi\“m IS M
' = SEHS = ~3 —vi2
I - ]
= % - f
_||||1|||||||mmrm’__B ™
Mg,
: _ lal
. _MA1|D:>._“_ | -.ﬂj MB1
T

Hinh 1.27. Noi Iu’c trong o bén hai phwomg i
- Véi 6 ban ¢6 mQt 56 ca,nh kc tu do MA, MB ung vdi cac canh 4 ay bing khéng.
Liy M, lam in so chmh . :
DY M, = M), My; = AM;, My = B, M1 (1 1,2).
Khi tinh theo so dd déo ¢b the tu chon cdc hé s6 0, Al, B; theo bang 1.2. Ung
vGi cac canh blen ké tw do lay A;, B bﬁng khéng, ;

Cong thu'c tinh I\/I, phu thuoc vVao cach bo tri ludi cbt thep Chll.l momen duong
ddt phia dwoi. Khi luéi cbt thép nay du'qc dat deu theo mdi phuong trong toan
6 ban, tinh M, theo cong thirc sau:
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v, = L0 Gl ~lor) |
12D -

D=(2+ 4 + By, +(20 + 4, + B, ) I,

Béng 1.2, Céc hé s6 @é tinh ndi lwc 6 ban hai phwong

1= lyallog 1 1,2 1,4 - 16 1,8 2,0
0 1 07+09 | 05+07 | 045:0,55 | 0,35+040 | 0,30

A1, By 13+14 | 1,2+13 1 1 T 1
Aq By 12+1.3 10 - 0,7+o,8‘{ 06+0.7 | 0506 0,50
tl::hsligféét S X 0‘45, 0,48 0,50

V@i cac 0 bén klch thude lon (Z > 4rn) vu;c dat. cot thép déu & phia duéi sé
khong tiét kxem nén dit thép day hon of khu vuc glua ban, Ibc nay tinh M,
theo cong thirc khac

c. O bin lien tuc

Véi ban lién tu¢ ma cac & ¢ klch thu’oc gan bang nhau theo mdi phuong co
‘thé tinh ndi luc bing cach xem mbi 6 1a mot ban don ma céc gbi tya trung gian -
12 lién két can xoay. Vi du mét bing san trén hinh 1. 28 vdi céc canh bién duge
xem 14 ké tw do. Khi tach ra tung o rleng s€ cO 4 10a1 (kl hiéu xem hmh 1.28).

g y—r— \grismplmpe—ppr—y

[LC)
-
TOTETTITIUET

INERRERANEAN]
. -

|ESERRIREALE

TIVERTTI LR

-IIHIIIII NN TENAN A

4 3B

[AiLITSuRIIT]
ITITTTTITTTT
LILLLLELLLS

IIIIIIIII ) UL .

Hinh 1.28. Ban hai phwong lién tuc
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Trén gbi trung gian gifta hai 6 ban tinh dwoc mdémen 4m c6 thé khac nhau.
Théng thudng chip nhan S khac nhau d6 va dung gia tri l6n ho*n dé tinh
cbt thép. :

d. Luc cit

2.4. Tinh cét thép

Luyc cit 16n nhét & vao khoang gita lién két theo canh /,.
QO = afigl, (kN/m)
Léy o = 1 khi hai canh /, déu la k& tu do hodc can xoay;
= ] 2 khi mgt canh ké ty do, canh kia can xoay;

B - he 56, duoc cho trong bang 1.2,

A
LR B

Tinh toe’m cot thép chiu mdémen duong va mémen Am trong ting-0. ban theo
dung chi dn nhu dm v6i ban mot phuo*ng (xem muyc 2.4 phin A). Can chu y
F:] phal tinh ¢t thép chiu momen duong theo cé hai phuong véi M,,Mz va khi-
tinh cén x4c dinh h, khac nhau theo timg phuorng Theo phuong /; tinh véi M,
cbt thép dit phla duéi, h,, = h a, v6i a; ~—— c + ¢,/2 (¢ — chidu day lép bao
vé). Theo phuong lg tmh voi Mz, ¢t thep dat chong 1én bén trén (hinh 1 29),
hpp=h—a;vGia, = c + ¢, + 4)2/2 (¢1, ¢2 duong kmh cot thep theo hai phirong).
-_;I;J : : '

por——

: ’“’2;: -

a

T
A

Hinh 1.29. Cét thép chju mémen dwong

Khi tinh v6i mémen am, néu dy kién b8 tri ct thép vudng géc véi canh ngin
(chiu Maj, Mg,) xudng phia dudi cbt thép vudng goc véi canh dai (tai goc ban
hai loai cbt thép nay chong Ién nhau hmh 1 30) thi- cung cén ding hai trj sb
ho khéc nhau. e T

2.5. Céu tao cét thép

BO tri cdt thép trong ban hai phuong ciing theo nguyén tic dd trinh bay trong
muyc 2.5 phén A, chi khéc 13 & 16p phia dudi cét thép chiu tuc dit theo'ca hai
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phuorng nén khong cAn cbt phan bé. Cbt thep chlu mobmen am theo ¢é hai
phuong déu vuon ra khéi mép gbi mot doan bang vi,, va dé tiét kiém cling nén
dit cac thanh dai, ngin xen k& nhau. Cét thép cu tao chiu mémen am dugc
dat trén cic canh bién ké ty do. Cbt thép phan bd chi cdn dit & phia trén ¢é
lién két cac cbt chiu mémen 4m. '

Tai chd géc ban cin dit cdt thép chiu mémen dm theo c4 hai phuong bé tranh
viéc dat chdng chéo nhidu cét thép vao mdt vung hep nén dat cdt Yudng goc

véi canh dai @ )én trén cung, ph1a dudi, ké sat va vudng goc voi @ dit cbt
thép s @ la cbt chiu luc vudng goc VO’l canh ngin va sb @ la ¢t phéan b
lién két voi @ Duéi cét sb @ 14 cbt thép sb @ cot phan bo hen ket va
vudng goc véi @ (hinh 1.30).

~ Ciing & viing ndy con c6 et thép phia trén clia fd'_afri dait theo hai phu’orng

A B o

- 2. Hinh 1.30. Cét thép 1&p trén & cac géc ban(chd hai ddm giao nhau)-
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3. TINH DAM PHU
3.1. S0 do

Dém phu va dim dbng cip trong san c6 ban hai phwong dugc tinh theo cing
mot so d6. Chung ¢6 thé 1a ddm don gian hodc lién tuc. V&i dim phu gbi dor 1a
ddm chinh va twdng, véi dim dong cAp gdi d& 1a ¢t va tudng.

Nhip tinh ton ciia ddm theo quy dinh tai muc 3.1 phin A.

3.2. Tai trong

Gom tinh tai g; va hoat tai p,.
Tinh tat; g; = g, + g; (kN/m)
g, — trong luvong ban than dim, 1atai trong phén b0 deu theo ‘chidu dai dam

phan finh tai tf ban truyen vao dam. Trong san ¢6 ban hai phuong, tinh tai
ban g duoc truyén cho dim ra bdn xung quanh, theo ca hai phuong..Quy udc
1y dudmg phan glac cac goc cua 0 ban lam ranh glm phan chla tﬁu trong

| "'(hmh 1 31) |
oS, L 08, 08l
T Ig |
A o st
b N
\ ,//. hY
= o—=¢ | 17
= ’ g ol
o . (l \X/ : o
2 PN 1
Z — N
o

-~ Hinh 1. 31 Ranh g|6'| phén chla tai trong tir 6 ban

Nhur vy tai trong gt ban truyen vao cac dam theo canh ngén (AD, BC) theo
hinh tam gidc, ddm theo canh dai (AB, DC) theo hinh thang (hinh 1.32).

'Véi dim AB va AD, chi O ban & mdt bén:
o 8rap = &rap = 0,50,

s .-
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V6i ddm BC va DC, ¢6 ban & hai bén:
gipc= g1l gipc = 2(0,50 )61+ 0551]phdi)‘

8 () /—g—l ()
A /
A D A B
q[ I l 051, 0,5,
l;

Hinh 1.32. Tal trong tiv ban truyén vao dam

Hoat tai p phan bd déu trén ban cling dugc truyén vao d4m thanh dang tam
glac hoc hinh thang glong nhu d01 vdi tmh taig:

,,,,,

Pr pllhoacpl p(OSIItra1+0511phél) Lt ol ,
33 NO' |U’c S LT S ISP P ; '_ _.::i ST

| -.N01 iu’c dam phu thuomg duo'c tm’h theo SO do deo V1ec tmh toan voi ta1 trong
phan bd déu g, va phén bd khong ddu (g1, p1) 1a hoi phirc tap. pé do*n gian
hod, c6 thé dbi tai trong g1 p; thanh phén bd déu g,, p,; mot cach ghn diing

- (tren nguyén tic ndi luc 16n nhat do g, ps gly ra béng ndi e 16n nhét do 22 P2)-

82 = ko1 2 = kop
Hé sb quy dbi k, 14y theo bang 1.3.

Béng 1.3. Hg sb k, quy dbi tai trong thanh phan bé déu

So db | Tinh mémen Tinh o cdt va
truyén tai trong
Tai trong tam giac 213 0,5
R - . . LA 1 I1 .2 . . L Il-
T&i trong hinh thang - T-—=| = -1-0,5| —

Sau khi déi nhy vay, ¢6 tai trong phan b déu trén dim 1a:-
84 = 8ot 82 Pa=pPr="hkl;

Tinh toan, v& hinh bao mémen, biéu dd luc cft theo chi din clia myc 3.3 phan A.
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3.4. Tinh toan, cau t“go‘_cét thép | . |

Tinh toan c6t thép doc, cbt thép dai-cho dim phy theo diing nhur chi din tai cac
muc 3.4 va 3.5 cla phin A

Chu tao qét thép, tinh va v& hinh bao vt liéu theo.éhi’ dan ciia muc V phin A.
4. TINH DAM CHINH
41.S0dd

Dim chmh thuorng lién ket v0'1 cft tao thanh khung va duqc tinh theo két cu
khung. Ch1 khi thoa min mot so d:eu klen (da bo tr1 két chu chiju tai trong
ngang, do cung. , ,hc")ng uon cia dam 16n, horn 4 1an do cu‘ng c6t) méi c6 thé tinh
dam chinh theo két!cﬁu dﬁfn Dam chmh c(’) the 14 dom glan hodc lién tyc. NOi
lue dam chinf} O thé du*(yc tmh theo 50 do dan h01 hoac de(p Trong tai lidu nay
trinh bay céch tmh theo’so 66 dan hibi. Nhlp ‘tinh toan é‘ua ddm chinh / 1iy
bing khoang cach gn“ra trUC ¢éc gbi tua (cot tutmg) "

4.2. Tél trqng

Trqng lu'cmg ban than 1a phan bb deu Lo2- Ta1 trong tir ban truyen vao (tinh tai
va hoat tai) gdm hai phén: tai trong tap trung théng qua déim phu (tmh tai G,
hoat tai P;) va tai trong phan bﬁ cha yeu theo dang tam gidc, truyén trye tlep
tir ban vao (tinh tai | g,, hoat ta1 p;) '
4.3. NJi lye |
Cén tinh toan va ye hmh bao mbmen va hinh bao luc cit theo nguyén tic da
trinh bay trong muc 4.3 ctia phan A. I-)é o the dung duqc cac bang lap sin
(khi c4c nhip d4m / gin bang nhau) thi cén don céc tai trong phén bo vé thanh
ta1 trong tap trung tucmg dtromg la Gz va Pg

G = G, +Gy P = P!"'PJ \
G, =goal; + k!glli Y
Pg'— k,p,l;
' Ly ky = 0,5 khi tinh inémen va k1 <1 khi tinh lye cat
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Khj hai bén dim chinh dang xét déu c6 ddm phu nhlp 1, thi:
G =gdava Py =pyly
g4 Vi pg — tai trong phan b déu trén dim phu.
Sau khi c6 G va P tién hanh tinh todn M va O theo céc chi din d& néu trong
muyc 4.3 phén A.
| )

— e e e —HA)

R
| |
PN PN RN E
B g R PR
l h (RS l !”i""::.i\r;?- | I TN oA | Bk | ’<> 1:
. ,;.,.,' ol l SRIOR 1 PO i"E. i (SRPSIN | VELE el
S RN | VA \G*}I" NG | s \i/‘
““:':.’-:Z':f:—:.'}elf'-'—m————r;- -——--—-:—I-:ﬂﬂd—'_—ﬁ :}:—E——l
I \\\ /// | N7 | AN /"?I AN / l AN @
! NP I N | NP |
]Y "I T/\ll 1 A 1
N S T I -
b X
:C)

Hinh 1, 33 Tai trqng qém chlnh : SRR
“a)So 46 phan tai trén mat bé’mg b c) Tinh tén va hoat tal trén dam chinh truc B

4.4. Tinh toén, cdu tao cét thép

Theo dung cac chi din & myc twong lirng & phé”m A dé tinh cdt thép doc
chiu mémen duong, momen am va tinh cot thép ngang (cot dai, cot x1en) chiu
lye cit.
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5.

CAU TAO COT THEP DAM

B& trf va cdu tao cbt thép cho didm phy, ddm chinh theo cic chi din tai muc 5
phén A.

O chd dam giao nhau (dic bigt 1a chd trén cdt) co nhidu 16p cét thép cia ban
va ddm chdng chéo nhau, dan xen nhau. Hinh 1.30 thé hién 4 loai thép trong
ban. Hinh 1.34.thé hién trén mat cét theo hai phuong cdt thép cta ca ban va
dAm. Thur ty tir trén xubng nhu séu:

Lép trén ciing, cbt sb @, ¢dt chiu lyc trong ban vudng gée véi canh dai. Lép
thit hai, cét sé @), chiu e vudng géc véi canh ngdn va cét sé6 @ 1a cét phan
bd (vudng goc véi @) Cling & 1dp tha hai nay dat cbt b @ Ia cot doc & lop

trén ciia ddm phu. Lorp thir ba dat cot thép phan bo 56 @ va cbt so . Ia cbt
doc trén ciing ciia dAm chinh, Khi cbt chju mémén dm‘cila dAm phy dat thanh

hai lop th1 cot SO 10 cta lop duorl dat ben dudi cbt s . thanh 16p thir tu.

Kh1 cot chlu momen am clia dam chmh dat thanh hai lép th1 cbt sb . cua 16p
du'orx dat ben dlrorl cot sb @ thanh l6p thu 5 (hinh 1.34).

(950 [T© %\2|[O50 [@/0

- ‘5 ey R I ,
F} :"',x_‘(—_‘:”{ | N ‘P' D L[®
e N . .J |
] SR : T .‘.er ©) I i 1l
b ! pg | Dmphy | )  Dinphy
:  Chinh e | * Ddm chink

. Hinh1.34, C6t thép phia trén chd ddm giao nhau
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vi DU TiNH TOAN

: 17‘.'

A. TINH TOAN VA CAU TAO
SAN CO BAN MOT PHU’O’NG

so LIEU CHO TRU’O’C

I SO’ do ket cau san. theo hmh 2 1::

7500

©

®

l 127200 l 7200 I 7200 I 7200 I 7200 [ '
MAT BANG SAN
Lép AT D 10mm ’
L16P k LGT DAY 30em
SN BICT CHU Lie
Lde WA TRAT. TRRY Y 10mm

-;:'14'.- PR YN

THT s fu T ‘..#. LRSI

CAU TAO SAN

Hinh 2.1. So dd san
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62 |
2. Kich thudc tinh tir gitra tryc dam va truc twong /; = 2,5m; [, = 7 2m Tuorng
chiu lure ¢6 chiéu day b, = 220mm.
Cot bétong cét thép:
~ ~ Cot gitta: tiét dién b,.x h,= 300 x 400mm
— Cot trong twdng truc 1, 6: 220 x 200mm
— COt dau ddm chinh: 300 x 300mm
3. San nha dén dung, céu tao mt san gom bbn 16p nhu trén hinh 1.1. Hoat tai
tiéu chudn p* = 5,0 KN/m>; ; hé s6 db tin cdy cua hoat tain= 12,
4. Vat lidu: Bétong cip d6 bén theo cuorng dd chiu nén B15, cbt thep cia béan
va ¢t dai ciia dAm dung nhom CI, cot doc cia dim dung nhom CII.
2. TINHBAN
2.1. Phan tich | - . o
*San ¢6 dam theo 2 phucmg Dém tai céc truc 2, 3 4,514 dam chmh Cac dam
vudng goéc véi dim chinh Ia dém phy. Kich thu0'c ) ban: /; = 2500mm,_
I, = 7200mm [ > 21, nén ¢6 ban mdot phu’ong
2.2. Chon kich thwéc cac céu klen

Chon chiéu day cua ban
h = -Qxi, - 3-1 2500 78,6mm
m - 35 A

Chon Ay, = 80mm

‘Trong d6: D= 1,1 v6i tai trong trung bmh m =35 véi ban lién tuc.

Chon tiét dlen dam phu |
1 1 s
by, = ——xl, = —x7200=514mm .

Chon g, = 500mm, by, =220mm.

Chon tiét dién dim chinh:’ nh;p ddm chinh la khoang cach cac 6t bang
7500mm. : : K
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1

c
mdc

Hge =— xl'=ﬁx’75‘00=682mm.

Chon 4,4 = 700mm, b, = 300mm.

Giing tudng c6 tiét dién by x hy =220 x 220mm.

2.3, 8o d6 tinh

Ban mét phwong, iy dai ban rong b; = 1m vudng goéc véi dam phu lam dai
dién dé tinh. Xem dai ban nhu dim lién tuc.

Nhlp tinh todn ciia ban:

.
Nhip bién: { b_zl,,—-?-u%

Chénh 1éch gifra cic nhip:

2.4. Téi trong tinh toan

2,32~ 228

* Lo

Tinh tai dugc tinh toan nhir trong bang 2.1

Bang 2.1. Xac d;nh tinh tal

Cb—2 50~0~22—%—9-52~2— +0,5.0,08=2,32m

100% =1, 72%

Céc I6p chu tac ban

Gia trj tiéu chuén

Hé s6 d6

Gia trj tinh

- | N (kN/m) | tincay | toan (kwm’)
~ Lép gach [t day 10mm, y = 20kN/m” | 00120=0200 | 11 0,220
~ L&p via (6 day 30mm, y = 18kN/m’ 0,03x18=0540 | 13 0,702
- Ban béténg cot thép day 80mm, _ _
y=25KNm° 0,08x25 = 2,000 ) 2,200
~ L& vira trat day 10mm, y = 18KN/m? 0,01x18 = 0,180 13 +0,234
3,356

Téng cong

2,920

Léy tron g, = 3, 36 kN/m

Hoat tai p, = p*“n=15,0x 1,2 = 60kN/m
- Tai trong toan phin g, = g, + ps = 3,36 + 6,00 = 9,36 kN/m
Tinh todn véi dai ban b, = 1Im, 6 g, =9,36 x 1 =9,36 kN/m,
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2.5. Néi lyc tinh toan

Theo so db déo:

~ MoOmen ubn tai nhip bién va goi thir hai:

) |
M"”:Mg2:+[q[1)ll J i(9’36>;12’32 J=i4,58kNm

~ Momen udn tai nhip gitta va goi gitra:

2 2 | ‘
My = Mgl——+[qblj i{g’%xz’zg sz:3,041kNm

16 16
Gi4 trj luc cét 16n nhét:

+ Qf —~()6qblob 06x936x232“1303kN

2/ ! & I |
L55° # -
. 2320 : 1.1 .1_'0 : - 2280 ﬂqL 110_ R - PR ‘I‘ll)' 110
i 14 2500 7 7 2500 2500 -
@ 9=9,35 W/m ‘
a) P A N R Y P R O T ) l J. L I L-+J.
o i e
| =zt l |

s 4—H

1, =2280 [
3

rry I o A T

Hmh 2 2 So' db tinh toan va nél Il,vc cua dai ban
-a) So db tinh toan; b) Bidu d& mémen

2.6. Tinh c6t thép chiu mémen udn

S lidu: Bétong B15 co Rb = 8 5 MPa Cot thep CI co R = 225 MPa,
Tinh noi lu’c theo so dd deo he sb han ché vung nén a,; = 0,255

Chon a = 15mm cho moi tiét dién:

ho = hy ~a=80 - 15=65mm.
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Tai g6i bién va nhip bién, v6i M = 4,58KNm (ddi thanh 4,58.10° Nmnmn):

6
@, = - 45810 7 =0,127 <a,, =0,255;
RbH2  8,5%1000x 65
Tra bang phu luc 10 ¢6 £ = 0,932
6
4= M 4,58 10  336mm?:
RCH, 225%0,932x65
pho=s 336 1000509

bihy 100065

Chon thép c6 duong kinh 8mm, a, = 50,3mm? khoang cach gitra cac cét
thép la:

s =4 _1000x50,3 ~150mm Chon ¢8, 5 = 150mm.
4 336

Tai gbi gita va nhip gita, v6i M= 3041kNm a',,,"“ 0,085, ;— 0956 3
Ags 218mm

Chqn.thép ¢O dudng kinh 6mm, a, = 28 Imm? tmh duge 5 = 130mm Chon
06, s =130,

Ki:ém’.,tra lai chiéu cao lam viée & . 16p bao vé 10mm.
" for =80~ 10 - 0,5 x 8 = 66mm |
Nhu‘ vy trj so da dung dé tmh toan la h, = 65mm 14 th:en vé an toan (bé hon 66).

Cot thép chju moémen am: véi p, /g, = 6 073,36 = 1,79 < 3, trj so v= 0,25, doan
vuon cla cét thép chiu mémen am tinh tir mep dam phu la:

vi, —025x228 057m
tinh tir truc dam phu 1a:
Vi, +05bdp—057+05x022 068m

Thép doc chiju moémen am du'orc dét xen ke nhau doan vuon clia cot thep ngén
hon tinh tir mép ddm phu 13: '

x/, =%x2,28 =0,38m;
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Tinh tir truc dam phu la:

éx! +0.5%h _é><'2,-28+0.5><0,22=0,49m

dp

Thép doc chiu mémen duong dugce dit xen ké nhau, khoang cach tir ddu mut
ctia ¢t thép ngén hon dén mép dam phu la:

~1—~><10 :lx2,28= 0.285m
8 8

Kiém tra kha néng chiu luc ¢t
Qbmm () Sthb h{} 0 8 x 0 73 X ]000 x 65 = 39000N 39 OkN
Qb’ - 13 03 I\N < thm

Bétong du kha ning chiu luc cét.

2.7. Cot thep ciu tao e

: i
i !

> Cot thep chm momen ‘xm dat theo phuong vuong goc v01 dam chinh va
| theo phuong vuong goc vougﬁng tirong: -
| Lhon 06, s = 200 cor dlcn tich trén mm mét cla: ban 14 141mm2 l(m hon 50%
"dle,n tich cbt thup tinh todn tai gdi tya glua cia ban 1 0,5 x 21 8mm?” = 109mm )
sit dung cdc thanh c6t mil, dogn vuon ra tinh tur mép ddm chinh la:

. —l—xln =l:$<2,28'=.'().57111

Tinh tir truc dam chinh la:

1

X1+ 0.5xb, = 1% 2.5+0,5%0,30=0,720m

> C("')f"thép phin b dworc b tri Vuﬁng g6c cht th.é'p chiu ll_l'é: |
Chon ¢6, s = 250 ¢o dién tich trén mdi mét cua ban 14 113mm?, ﬁém bdo
I6n hon 20% dién tich ¢t thép tinh toan tai gifta nhip (nhjp bién 0,2 x 318
= 63.6mm”, nhip gitra 0,2 x 218 = 43,61;11%1("’)'.
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Hinh 2.3. B& tri cbt thép trong ban
a) Mét bang b) Mét cét 1 1 qua dém chinh; c) Mét cét 2 2 va kha| trien cot theép

3. TINH DAM PHU
34.Soddtinh

Dam phy la dam lién tue 5 nhip ddi ximg. Xét mot nia bén trai cua dim
(hinh 2.4).

Dam gdi 1én tuong mdt doan S, bang chiéu day twong, S, = 220mm.
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Ca = min(Sy/2 va 1,/40); (S42) = 110mm < (1/40)), = 180mm. %
V»éy Cy= 110mm. . '
Nhip tinh toén clia ddm phu:

ba b, +C,=7,0-230_ 022, 0,11=7,05m
2 2 2 2

Nhip gifta: lp =l —b, =7,20-~0,30 =6,90m

7,05-6,90

Chénh I€ch gifta cac nhip: ——77—-5——x100%~ 2,13% <10%
£ 1 2 3 4 55 6 7 8 9 1010 11 12 Mg
""""""""""""""""""" I e e e [ e
16 | o - e aa.
O NG
'a)\lllll.I.lflilillllllllllillllllll
iA e e DI . el (TP WL —
: ;,5“ {‘ y 5 ' : X : : "“f : oo o . 53- > ‘ _‘-_: . @
b) A T ] N . : - - LR N
) gnmﬂmﬂmmm@
c ,
.
; Hmh24 Scrdotinh toan va n6| lwe trong dam phy -
a) So dd tinh; b) Bidu d4 bao mﬁmen c) Biéu do lpceat o
3.2. Tai trong tlnh toan | o

T'nh tai: A
- — Tai trong ban than ddm (khong ké phén ban day 80mm)
| bdp(hdp h,,)m 022x(0 50~ 008)><25>< 1,1 =2, 541 kN/m
. — Tinh tai truyen tir ban ) '
I | gql/ 3 36 x 2, 50 8 400 kN/m x
T"nh tai toan phan & g(,d,, +g,,l, =2.,541 + 8, 400 10, 941 kN m ;
Hoat tai truyen tr-ban: p, = pyl; = 6,00 x 2,5 = 15,000 KN/m -
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Tai trong tinh toan toan phin: - L s
ap = gy + pp = 10,941 + 15,000 = 25,941 kN/m *

P, 15,000

Ty s6 =
g, 10,941

=1,371

3.3. Néi Iwc tinh toan
a, Mémen uén
Tung dd hinh bao mémen (nhanh d&ong)'
~ Tai nhip bién M " = B,q,,52 = Bix 25,941 x 7, 05% = B x 1289,33 kNm
~ Tai nhip gitta M " = Byq,i,’ = B1x 25,941 x 6,00 = By x 1235,1 kNm
- Tung dQ hinh bao mémen (nhanh 4m): S
S - = Bagply! = By x 25,941 x 6 90 = o 1235,1 KNm .

_a phu iuc 11 voi ty sopp/gp = ] 371 6 hé sb k=0,2208 va cac he $6 Bl, Bz,
| két qua tinh toan dugc trinh ba*y trong bang 2.2 (co thé khong cén an suy gla
_trl k va Bz ma lay theo dong Lrng voi ty so pp/gp lérn horn) |

Béng 2.2. Tinh toén hinh _pgo mdmen ciia dam phu L

Gié tri B BT Tung do M (kNmy

Nhip, tiét dién

Nhip bién . .

1 0,065 83,806

2 . S o 0’090 i - R 1163'04-0 Iee LR

0,425, I T P N TT 4> I

4 0020 | . 5787

Gé|2 s |- wooms | e2ie7.

Nhp2
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s e 3 s B A I B S L S Kt h L L, et < A 1 SRS a0y e R 9% At e % e [T

| Gié tr 5 Tung do M (kNm). -
Nhip, tiét dién - : } _
B Do M M
6 0,018 ~0,0245 22,231 ~30,26
7 0,058 0,0019 71,633 2,350
0,5. 0,0625 | 77,191
8 0058 |  0,0023 71633 2,868
9 0018 | -00185 22231 | -22,789
G6i 3 - Td. 10 | ©0,0625 ~77,191
Nhip gitva o | B
11 0018 | -0,01745 22,331 21,554
12 ' 0,058 , ;,o,.oqqéa“e-"f‘“ 7'1‘;633_ ORI XY
0.5. 0 0625 0000386 | E’%?-"ié1 0,477
T dlen ¢6 mémeh am bang 0 cach bc,n {réi g(n$ 1hu ha1 mot doan o

= ki, =0,2208 x 7 05 1,557m.
- Tiét di¢h:c6:mdmen dil'(‘)'ng"bﬁngﬂ'ca‘ch géi'tU‘ﬂdnét'db'anr
- Tai nhip bién: 0,157,,= 0,15 x 7,05 = 1,058m
—Tal nhip giﬁta:"();15-1,;:’-'(')_.:] 5% 6,900= 1,035m
b. Lyre cit o
Q = 0.dq,lp = 0,4 x 35.941 %705 = 73, 154 kN
SO =0 6(;,,!,,;, 0, 6 25 941 7.05 = 1()9 730 I\N |
Qf = Q_; =0, bq,,[,, 0,5 x 25,941 X 6 9()0 89 496 kN

Hinh bao mémen va biédu dd Tue cit thé lmn trén hmh 1 4

3.4. Tinh cét thép dgc

Bétong cdp do bcn B15 co R,, 8.5 MPa, R;,, = 0,75 MPa; Cot thcp doc nhom
CH ¢6 R, = 280 MPa, R,. = 280 MPa, cdt dai nhom CI co R‘,, =175 MPa Tinh
not lye theo so dQ dcg._ h¢ so‘h(_m chc vuug nén &, = 0,3; o = 0,255, |
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a, Voi momen 4m |
”Imh 1hco tiét dién chu nhat b = ’720mm A = 500mm.
Gia thiét a = 35mm. A, = 500 — 35 = 465mm.
Tai gdi 2, voi M = 92,187kNm

M 92,187x10°
R.bH;  8,5x220x 4657

=0.228 <@, = 0,255

am -

1+ 122
potEI=20, 1 1-2x0228 ) eco one tra bing)

2 2
C 6
p=M O2187x10° o) g
o Rxgl’ho 280><0 869><465 |
1 Klem tra p%— A 814 8 ¢ 100 - 0,796% | oot
: , (,ph(, 220x465 T : o

"4,

Tal g013 va 77 l91kNm a,,, O 191 C; 0893 A 664mm ;,L 0649%.
b. Véi momen duona |

Tinh theo tiét dién chit T, c6 canh nam trong viing nén, bé day canh /= 80mm.
Gia thiét « = 35mm. /= 300 = 35 = 465mm. . *

Pé vuon cia cinh S_‘,-lay khong 1on hon gia tr bé nhét trong cac tri s’lér‘Sau:
— (1/6)L;=(1/6) x 6,90 = 1,15m.

— M0t ntta khoang cach thong thuy gfua ha: dam phu canh nhau

0.5/, = 0.5 x 2,28 = 1,14m (do h > 0,1. h voi h = SOOmm va khoang cach

gifta cac d'1m ngang lon hon khoansc cach gll.ld cac. dam doc;. 7 2m > 2,5m).
Vay Sy <mm(1 15;1 14)m =1, l4m
~ Chen Sy= 1140mm,

L

Bé rong cdnh b = b + 2S, 220 + 2 X 1140 2500mm o
Tinh M= Ry h, hy-03H,)

My = 8,5 x2500 x 80 x (465 0,5 x 80)=722,5 x 10°Nmm,

PRSI | .
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M, ;mx = 117,329kNm < M,= 722,5kNm — Truc trung hoa di qua canh

Tinh theo tiét dién chi¥ nhit b = b, = 2500mm, 4 = 500mm, @ = 35mm,

1y = 465mm.
Tai nhip bién, véi M " = 117,329 kNm
6
o, = M > = 117’329XI0 3 =0,026<_a,,,=0,255
Rbbfho 8,5x2500x465
- +1-2a, 1+/1-2x0,026 - 0.987
2 2 ’
6
4= M 17, 329108 — 913mm?
R.Ch 280x0 987x465 .
Klemtra ,u%?""!A- i 3¢ 100 = 089% s

bk 220x465 e

Tai nhlp 2 vanhip gifta, v6i M= 77,191kNm; o, = 0,017; C,'-% 0,992; 4, = 5"-_9”-8mm2;

1= 0,584%.
3.5. Chon va bé tri cét thép doc

| Béng 2.3.B6 trf cét thép doc cho céc tiét dién chinh ciia dim

Tiét dign

NHIPBIEN =

&
) =

E[Ti?uﬂ

602

@ﬂl! I |

Nhip bier Géi 2 Nip2 | Géis | Nmpgiva
Atinhtosn | 913mm? | 785mm? | 508 mm® | e4mm’ | 508 mmé
lBoticbtthep | 2020 + 1920 | 2018 + 1020 2016 + 1016 2018 + 1018|2016 + 1016
Dign tich | 942 mm? 823mm? | 603 mm? _65‘7lmm:"" - | 603 mm?
QU

Hinh 2.5. B tri c6t thép"éh:u Iwe trong cac tiét dién chinh ciia dam

¢
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Kiém tra lai A,: Chon chiu day 16p bao vé ¢ = 20mm, cbt thép dat 116p
ho = h—c—§/2 = 500-20-20/2 = 470mm 16n hon tri sé da dimg dé tinh toén 12
465mm,

3.6. Tinh toan cét ngang

Tir biéu d6 bao luc cat, hinh 2.4 ta co:
0, = 73,154kN; 0, = 109,73kN; Q;” = 89,496kN.

LAy gia tri 1on nhét 1a Q,” = 109,73kN d& tinh toan cbt dai.

Theo vt lidu da chon: R, = 8,5MPa; R,, = 0,75 MPa; R, = 175 MPa.

Kich thudc dm b = 220mm, 4 = 500mm, /, = 470mm.

Tinh: 0,3R,bh, = 0,3 x 8,5 x 220 x 470 = 264231 N = 264 231 kN.
" Thoa mén didu kién Q <0 3R,bh, o ’

Tinh: Qpmin = 0,5Rubh, = 0,5 x_0,75.x 220 x 470 = 38775 N = 38,775 kN

Opmin = 0,5Rubh, = 38,775 KN < Q £'109,73 kKN'<0 3R,,bho 264_,;31 kN.

~ Chn tinh toan cbt dai.:. RS T ET

Tinh toan cbt dai (khdng c6 cbt xién):

Cho @ = 109,73kN = Qyy = \[6R, i} (0,75q5,+4,, =0,5p,) -

(Vi y nghia 1a toan bo lyc cit do betong va cbt dai ch;u hét)

Kl tai trong toan phén cia dam phuy,’
9p g,, +pp 10 941 + 15 000 = 25 941 kN/m 25, 941 N/mm

0 4,-05p, 109730 25,9417, soo
4,5R,bHE 0, 75 4, 50, 75x220x4702 0,75
- =48,82N/mm R . S
- Gomin = 0,25Ryb= 025 % 0,75 x 220 = 41,25 N/mm.
Gowmin = 41,25 N/mm < qm 48,82 N/mm o a L

> Kiem tra C, v6i g, = 48, 82 N/mm

Dsw =

C - lsstzbho- 1 5><0 75><220><470 —-996 Smm
v 0575qsw+qp"“0,5pp 075x48 82+25,941-7,500 .

C, = 996,5 mm > 2, = 940 mm. Chi ly C, = 2A,.
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A o z g [
-,

» Tinh g,, v&i C = 24, = 940 mm. _, e
. . ,
Cho 0 = 109,73kN = 0, = —1-’-—5-%&’& +(0.75q,, +q,-0.5p,) 24,
‘ ?()
Suy ra: ‘
|,SR, bh;
Q — bt (qp - O’SPIJ )'2}10
g = 20y -
Rall l,sh()
- 2
109730 - 12X 0T 220X 4707 _ (55 041 9 500)x2x470
_ 2x470 — _
| 1,5x470 .
Gy, = 48,48 N/mm - SREES BRI P - f
> Chon 66t dai 46, 2 nhdnh. R 5
Dxen tich mdt 16p cot dal a0 I .
A'S“, mf 2 x 3 14,*6 = $6,52mm?

Khoang cach g:ua cac 1op cbt dai thco tinh toan lc‘l

o R, _175x56, N - 203mm
S E T 48,48 T

Chon khodng céch gitra cac 16p cét dai dé bé tri. |
Khoang cach gitta cic 1op cbt dai thco tmh toan A ,,'
Sy =203 mm -
Khoéang céch glu'a cac lorpcot dai theo 'céu tab s‘,'
S., = rin cua 0 Sh,, = 235mm hoiic 300mm chon S = 230mm.

Khoang cach lon nhat gma cic lérp cot dal sm axt

s, =Rl Rb {Jho 0 75><220><47(_}_|_ *332mm
%) 109730. o
Cot dai duge bd tri voi khoang céach la min cua {S,,, Sery S,,,m}, Ay s = 5, =

203mm, liy chin s =200mm.

Céc dim déu duoc bﬁ_ tri cbt dai 96, 2 nhénh, kh-oéng ¢ach s = 200mm.
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3.7. Tinh, vé& hinh bao vt li¢gu

a. Tinh kh:i nang chju lye
» Tai nhip bién, mémen duong. tiét dién chit T cé canh ném trong vung
nén, bé rong canh b = b’y = 2500 mm, bo tri cot thép 2D20 + 1920, dién
tich 4, = 942 mm?,
Lay Iop bétdng bao vé 1a 20mm, a = 20 + 0.5 x 20 = 30 mm,
hy= 500 - 30 =470 mm.

eo RA__280x942 0o
Ribohy  8.5%2500x470

x = &hy= 0,026 x 470 = 12,22mm, < 4’y 7 80mm - tryc trung hoa di
L _j’.‘_quu_a.c::%ax_}h,.,___.__
£=1-0,55=1-0,5x%0,026= 0987

M,d R,AChy = 280 x 942 X O 987 X 470 = 122 330 x IOGNmm
= 122,330 kNm? '

» Tai gbi 2, mémen am tlet dlq:n chir nhit b x /= 220 X, 500 bo tr1 cHt thép
2018 + 1920, dlen tich A = 823mm

Lay 16p bétong bao vé¢ 1a 20mm. a = 70 + 0 5 x 20 30mm hy-= 500 —- 30
= 470mm. | ) o
£ = R A, 280><823 20,262 < 5;11 ~0.300

R,,bh(, 8 5% 220 x 470

£ = 1-0.5 = 1 - 0.5 x 0,262 = 0.869

My = RyAGhy = 280 x 823 x o 869 x 470 = 94 118 X 10"Nmm
204,108 kNm.

Két qua tinh toan kha ning ch;u luc ghl trong_, bang, 2.4, moi tlet dn@n déu
dugce tinh toan theo trwong horp tlet dlen dat cot tlu.p don (véi tiét dién chiu
moémen duong thay b bang b ,) ‘

5 R A C =1 '—0 54: M!c! ;Rs"A.\'é‘/?() ;
Rf)} ]() _ .
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0,994

7 |
Béng 2.4. Kha néing chiu lyc cia cac tiét dign L
idt dion 86 lvong va(sﬁ;)ﬁéh cbt thép ( nzz;) : ; -(kn:;;)

Gitra nhip bién 2&)20 + 1020 co A, = 942 | 470 | 0,026 0,987 | 122,330
Canh nhijp bién Udn 1020 con 2920 ¢b Ag= 628 470 0,018 0,991 81,917
Trén géi 2 | 2018 + 1020 6 A, = 823 470 | 0262 | 0869 | 94,108
Canh gdi 2 | Ubn 1@20 con 2018 co A, =509 | 471 0,162 '0,919 61,696
Gitva nhip 2 2016 + 1016 65 A =603 472 | 0017 | 0992 | 79,022
Canh nhip 2 CAL 1016 con 2016 c6 A = 402 | 472 | 0,011 0,994 | 52,830
Trén géi 3 2016 + 1018 o A, = 657 4'71,‘55 10,209 | Q,féges 77,597
Canh g1 3 _Cat 118 con 216 06 A, = =a02 | 472 || 028 | oese | 49741
Gianhip gita | 2016 + 101600 A, =603 | 472 “ 0,017 0992 | 79,022
Canh nhip i __Cét 1016 con 2(1)16 cé As 402 | __'472' | 0011 | o994 | 2,83

b. Xic dinh mgt cﬁtly thuyet clia cac thanh

» Cét thép ) 2 (déu ben phal) Sau khi cit cot thép sb 2, tiét dién gan gbi 2,

nhlp thi hai con lai. cbt thep $63 (2CD18) & phia trén, kha néng chiu lyc &
- thd trén 13 61,696kNm. ‘Biéu' dd vét liéu cit bidu dd bao momen & didm H,
day 1a mat cﬁt ly thuyet clia cbt thép s6 2. Bang quan h¢ hinh hoc gitta cac
_tam glac dong dang, xac dinh duoc khoang cach tiy dlem H den mép gbi 2~ =
[a 661mm (hinh 2. 6)

| Xac dmh doan kéo dal Wg Bang quan he hmh hoc gilta cdc tam glac dong_,

" dang, xac dmh Iye cét tuorng tng tai didm H 1a Q=
-nidy c6t dai dugc bb tri. la ¢6a200‘ tinh®

R, _ 175%56,6

b 49 525 N/mm = 49 525 N/m

Do tai khu vuc cit cbt thep s62 khong bo tr1 bt x1en nen Qs ine =

st “:S 200
Taco . '
sz_.Q_:gS_’iﬂc_+5¢ _Zg_éé_,_o_

2q.,, 2x 49,525

72, 35KkN. Tal khu vie -

4+5%0,02= 083m>20¢ 20%0,02 = 04m
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Chon W = 830mm. Diém cdt thuc té cach mép gbi 2 mdt doan 661+ 830 =
149 1mm, cach truc dinh vi mét doan 1491 + 150 = 164 lmm.

Sh_, 430 , 500

300, 66 690

[ T Y !

¥,

61889 (418) o lg & é‘g‘,?f.i%m wsiz ()

80s = & o

® - 2 =
P . o

¥k =1557 ;%0"_ 0,21=1380 ,l

$
gl
] e
] -~ 2075

e

‘ Hmh 2 6 So db tinh mat cét Iy thuyét cho cét thép sé 2

Tlen hanh tucmg tu cho cdc cot thep khac ket qua nhu trong bang 2. S

Béng 2.5. Mat cét' Iy thuyet ctia céc cét thep

_ Doan kéo dai

o céttnep | Métcét 1y thuyét o
Cét thép sc‘)‘é:(d:éu béh tréi) : cach mép tral 90| 2 |a 1557n&m W' = 800mm
Cétthép sé 3 (déu b&n phai) - cach mép phai gdi-2 [a 936mm WS = 750mm
Cét thep sb 5 (@Al bén trai) cich mép trai phii 2 1a ‘é’o"fsm'm' - ; W;‘ = 620mm
Cot thép sb 5 (dau bén phai) cach mép frisi géx 32 2075mm ol Ws .626mm
Cét“t_?l'::_"éfp- séT(déuben tréi) ;‘cach mep tral gél 3 lé 699mm ol _W7 = 810mm
Cét !thép sb 7 (d4u béh phai) cach mép phai goi 3 12699mm, - . W= 810mm

Chii y: V6i mémen duong khong thé thay duong cong bing duong théiing dé noi

suy vi nhur vdy s€ tim dwoc gid tri mémen bé;hon thiee té, thién vé thiéu an toan.

bA A A UKL e
¢ Kiém tra vé uon cot thép

. . - . ¥
TR oEe o

Cbt thép s6 2 duoge st dung két hop vlra chiu mbmen duong & nhlp blen vira

~¢chiy momen Am tai g01 2, ng duge udn tai ben trai g01 2.
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Hinh 2.7. B tri c6t thép va hinh bao vat ligu cia ddm phu
a) Hinh bao vat lisu; b) Mat cAt doc dam; c) Khai trién cét thép; d) Cac mat cét igang
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Néu ¢oi cit thép 56 2 duoc udn tir trén gbi xuong, diém. b’lt déu uon 'Cdch tiét
d:en trude S00mm, 16n hon A2 = 235mm didm két thic uon cach mép trai
gon 2 mdt doan 430 + 500 = 930mm, nidm ra ngodi tiét dién sau. (Tiét dién
trude 1a tiét dién ma tai d6 cdt thép s€ bi uon dugce st dung hc,t kha néng chiu
luc, tiét dién sau la tiét dién ma moémen bang kha ning chm lue M, cha céc
thanh con lai). ‘

3.8. Cét thép céu tao

4,

44,80 aé tinh

Cét thép sb 8 (2D12): Cét thep nay duofc st dung lam ¢dt g,la ¢ nhip bién,
trong doan khoéng cé mémen am.

Dién tich cét thép la 226mm khong nho h(m 0, l%bhg l% X 220 x 470 =
103mm ‘ | ;

TiNH DAM CHiNH

Dam chinh la dam hcn tuc bon nhlp l\tch lhum, tiét dlen dam hd( = 700mm
bye = 3001mm tlet dién’ cot 300 x 40()mm ‘Nhip tinh tocm & nhlp blen va nhip

gilra dcu bangl 7,5m. S0 dd tinh toan tnm hinh 2, 8 .

gy S —r—j
T } _Lfl : :‘.: —j-J R li
'.l;g 1 X - L—!! ,l-!! !!lm | u!! ig'g L ooy
—— —
® c NCEE E
T WP S TR N SO B 0 A T N T
oh¥e : Lo IO R L oede N - e ‘ el

" Hinh 2.8. So @b tinh toan dim chinh .

4.2. Tai trong tinh toan

Trong Iuong ban thﬁn dim quy ve cac ]ll'C ﬁp trung: ‘

| = b (o= h,)ynl, 0,30 x (o 70 = 0,08) 25 % 1, 1 X2 5 = 12,788 kN
Tinh tai do ddm phy truyén vao:
Gk =104 X T2=TBISEN
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E o ' v
Tinh tai tdc dung tip trung: ' o ‘tf
| G = Gy + G, = 12,788 + 78,775 = 91,563 kN
Hoat tai tac dung tap trung truyén vao tir ddm phu:
P :pdplg =15 x 7,2 = 108,0 kN
4.3. NGt lyc tinh toan
a. Xdc dinh bidn dé bao mémen |

Trong vi dy ndy ndi lyc ddm chinh dugc tinh theo so @6 dan hdi.
- Tim céc trudng h0’p tai trong tac dung gay bat loi cho dam (hlnh 2 10).

L5 E.‘,Xac dmh biéu, dﬁ momen uén ¢

. l -..:Xac dlnh céc blepu do momen uon do cgc hoat téu P; téc dung

: 'A"Xet 6 tru*ﬁmg hop bét 101 clia hogt tai, xemn hinh 2. 10 c, d e f g, h

Ay

s‘.,

S R . It

My = aPl = x 108 % 7,5 = a.x 810 (1;<Nm)._

.'[‘f*o='27°‘ s

-
A

Hinh29 So*d'& i b

| "i‘*ITrong s¢ ‘@8 Mp 3 Cén thleu @x“‘
. toan tLen 'ha 1h it roi hi

Xac dmh du'qc glz’l trl, mo_.._"en




P 2: VIUTINATOAN . - .

=270 - 260,010 x (1/3) = 183,330 kNm;
My =270~ 260,010 X (2/3) = 96,660 kNm:
M; =270 - (260,010 - 38,888) x (2/3) - 38,888 = 83,697 kNm:
M, =270 - (260,010 — 38.888) x (1/3) — 38.888 = 157.405 kNm.
Két qua tinh toan ghi trong bang 1.6.

Bang 2.6. Tinh toan va td hop mémen

Q: , kit

Mémen (kNm)

g

)

._7 B

C .

0,238 |

O 143

-0,286

0,079 |

0,111

. —0,190

163,440 |,

98,201

| toeaca -

s4251 |-

76226

-0

4,

: -76 950

‘-0 095

Mp2

. ~115,830 |-

179,820

76,950

Mps

-0, 321-‘

~0,048

i wiiy
183,330 |

96,660

TG Fer

260, 010" 5

ssra05<

~-38,888

0031 |

20,063 |

Mp4’ ‘

~51,030_

|1 141,750

89,910

-231,660

Mps

0,095

| ason0

131,220 |

-76950

Y 76,950

. -0,143

280.|. ,~115,830 |

| edseo|

4 * e s
s "W
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G G G G i; f r J
) A 1‘ ! 13_ 31 41 ; - .
_ 195,403 1047
T e T N
la4p  SB.200 5451 722 .

N5830 02870 83910 76,950

S s S Y S

231,650 192,780

e TS50 11583 9%
d = n ‘ T i
b — ——~] =X T

166,880 179,820

260,010

L /]\ L e | —
o i 96660 Y \l\/m '
183,330 _ 1574o§ o _ : . L :
] — :==l—“"""'—1“---:u'm0 U l J /1\ S e X
i A S S e Y W iy —A
Migo B0 v _

153,900

75 990 .

13030 131,220 B ’ ?6950

. Lo faw S0 WD . '
TR ' R R = . = ‘ o

Hinh 2.10. So dé tinh mémen trong dim

Biéu db bao mémen:
Tung d6 cta biéu dd bao momen

Myax = M; + max(M;J Mmm M(, + min(Mp;)
Tinh toan M,,,, va My cho tung txet dién va gh: vao hai dong cudi bang 2.6.
Vi du tai tiét dién 3 co: |

My = 54,251 + 166,86 = 221,111 kNm

Mm‘,,, ‘ 54 251 +(~102 87) = —48, 619 kNm

Hinh 2.11 cho hmh anh chi tlet hon vé M,,m va “Miin cho mét nira dim (do lgi
dung tinh chét déi Xung cla dim), Dung biéu db trén hinh 2.12 xdc dinh
mdmen mép gox M,,.
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..456,4.13 M. b @ -

_ 53,527

= M 2111
N - max 256,046
" 20881
395,100
'''''''' Mg+ Mpy e Mgt Mpg — — — Mg+ Mps
—_— - — Mg+ Mp2 — e —— M6+Mp4 - MG+MP6

Hinh 2.11. Biéu dé bao mémen xac djnh theo phwong phap té hop

Xéac dinh mémen & mép gdi: Tir hinh bao momen trén go: B, thdy rang phia
bén phal do dbc coa bidu dd M, bé hon phia tral Tmh mdmen mép bén phia
pha; g01 B 5€ c0 tri tuyet dm Ion hon. L
| o hM My
MmQ:Mg— ( 1) A
| M‘3 - 54,251+ 83,697 =137,948 kNm

0,4(456,413+137,948)

M2 =456,413 - = 408, 864 kNm

e 2.2.5

F o AM=q7549

S N 79
Uihalil \
. ‘.?l‘-,‘-.:'-‘ S : IR 1

SRS SN

s Sk S pedan

Hinh 2.12. So dd tinh M,

Tuong tu tai gbi C: M* =319,875 kNm.

g
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b. Xdc djmh biéu dé bao lrc cit

Tung dd cta biéu do bao luc cat:

3

~ D6 tée dung cua tinh tai G: Qg = BG = B x 91,563 (kN)

- Do tac dung cua hoat tai P;: Op; =

B8P = B,x 108 (kN)

T L
A

Trong dé hé s g ldy theo phu luc 12, cac trLrong hop tai trong ldy theo

hinh 2.10, két qua ghi trong bang 2.7.

Béang 2.7. Tinh toan va td hop lyc cit

Luc cét (kN)

Bén phai -

g6i A

Gilra nh',ip
bién

Bén trai
.géiB

-Bén phéi_ |
. g6iB

‘Gitra nhjp

Bén trai
gél C

~

0714

.. 1,286

1,005 -

| -oi99s

Qe

65 376

| —26187 |-t

0857 |

Qe

92,556

~15,444

e
-123,444

5184

- _0,143

110,952

Qp;

15,444

ABA4d

113184

102,846

0679

. 1,321 |

12747

5,502

L0726

Qps

73,332

~34,668

142,668

- 137502

26,502

QP4

~0,085

: -0,095

f#50,810

-1,190

-10,260

210,260

87,480

©.'220,520

128520

0,810

0,286

0,286

QPS

- 87480

| ;';-~128 520

30,888

30,888

0 -

0 035

&187

Qps

ololo|l=lo|o|o|olo|w omom ‘

201196 | o

Q max

157,932

-36,447

i%hs 862

_zegts:

| -219,625 -

Qmm

49,932

60, 85‘5’

- _
306, 413 _

-‘97 2056

062 |- :-60;@17

| Tlong doan glua nhip;. suy ta hr_‘ Q theo_gphuong p,, P mat cét xét cén
4 béng cla doan dam V1 du or nh;,p bzen sg co

Q= Q,—-G 65376 911,563 —26187kN

‘*E ;3 )fl é"!k
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Hinh bao lyc cat dugc thé hién trén hinh 2.13. AU @%‘? W
S :
Q5=157932

oy

842 ] . S Y . ~
A [=bAsS ] _i 8 IR - _ e e e o — CQ

-60.855 113862

Q= ~760,413
Hinh 2.13. Bidu db bao lipe cat

4.4. Tinh cét thép doc

Bétong cép do bén BIS c6 R, = 8,5 MPa R, = 0,75 MPa; Cét thép CII c6
R, =280 MPa; Ry, = ’780Mpa SRR

'F"l O HE 86 han che'
O 439

f'\'

/'.'

(3 trén’ g01 cot thep dim chmh pha1 dat xuong phia dif6i haﬂg trén cung cua
thép dim phu nén a kh“l Ién. Gia thlet a= 70 mim, ho 700 70 630 ifm;

Tai gbi B, v6i M,,, = 408, s64 kNm

M - 408, 864"102 '@«iowawo 439
R,,bho 85><300><630 L

i

N

£ = 1,+., _‘--.1"%‘ 0 404_--0 719

o 6  §  C
LM 408, 864><10 327*1mm

Kiém tra 5 |
ﬂ% _ A §224’ il o e
bdchO 300X630 o

T b€ voi M 319 875 KNm; a 0316 c: 0803 4.;@. - 2258mm’;
p=1519%. | \ o, |
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b. Vi mémen duong N
Tinh theo tiét dién chﬁ' T ¢6 cnh nim trong viing nén, bé day canh hf=‘ 80min.
Gia thiét a = 45 mm, hy =700 mm — 45 mm = 655 mm.
Do vuon cla canh Sflay khong 16n hon gia trj bé nhét trong céc trj sé sauf
~ (1/6), = (1/6) x 7,50 = 1,25m
— M@t nira khodng cach théng thuy gilta céc dam chinh canh nhau:
0,5/=0,5 x 6,9 = 3,45m (do h’,> 0,1k, v6i & = 700 mm va cac dim ngang la
~cac ddm phy ¢6 khoang cach 2,5m). |
Vay Sy £ min(1,25; 3,45) =1 25m. Chon §y= 1250 mm.
' Bé rong canh 5’ = b+ ZSf— 300+2 x 1250 2800 mm. :
| Mf—vab,hj(Hn—OShﬁ’ 85><2800><80x(655 05x80)
E =1170,96 x T0°Nmm. S .
Minax = 395,1 KNm < M= 1170, 96 kNm - True trung hoa di qua canh

Tinh theo tiét dién chir nhét b=b 7 = 2800mm, # = 700mm, ¢ = 45mm,
ho = 655111m : .

.Tax nhlp blen véi M 395 100 kNm

6 .
M 395100x10° 0039“”_0439

Xy = ' 2
Rybhy — 8,5%2800x 655
M+ 12, 1+ 122%0,039
4’: - 2 ,= . : 2‘ ,! :-0,980

4 oM 395100x10°
" R<Chy  280x0, 980><655

—2198 mm

Kiemtra

%5 4, _ 2198

=27 %100=1118%
buhy 300x655 0

““Tai nhip gitta, véi M= 256, 046 kNm a,,, 'O,OQIS,'C = 0,987, A, = 1‘4"14mm2,
W= 0,72%. "
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Béng 2.8. B tri cbt thép doc cho céc tiét dign chinh cia ddm  *
Tiét dign Nhip bién G6iB Nhjp 2 GéiC
A, tinh toan 2198 mim? 3224 mm? 1414 mm? 2258 mm?
B tri cbt thep 2026 + 2028 428 + 2025 2022 + 232 2028 + 2028
Dién tich 2213 mm? 3445 mm? 1521 mm? 2463 mm?

B6 tri cdt thép tai cac tiét dién chinh nhu trén hinh 2.14.

2928
. . g&_m._l s glﬂ:t !
4 Rtk B il
8 B8 ' gl B
&Zﬁ -+ "";"
NHIP BIEN [clolf:} gdig

. -Hinh 2.14.B6 tri cét thép tal cac tiét dién chinh -

- Kiém tra lai &,

» Véi cbt thép chiu mdmen ducmg, dﬁt 1 lop, chon chidu day lop bio vé
30mm > e R

a=30+28/2 =44 mm"
B =700 — 44 = 656 mm
ho 160 hon tri s6 da dung dé tmh 65 Smm nhu vay la an toan.
V6i cbt thép chiu mdmen am, chidu day 16p bao vé tinh dén mép trong cbt

thép phia trén ctia ddm phu bing 40mm (10p bao vé clia ¢bt thép dim phu
20mm va dudng kinh cét thép $20).

Tai gbi C dat 1 lop thép, a = 40 + 28/2 = 54mm, bé hon a d4 ding 13 70mm
(Ao 5€ 16m hon), vay 13 an toan.

Tai géi B dit ct thép thanh 2 16p, 16p ngodi 4428 (4, = 2463 mm?,
=40 + 28/2 = 54 mm), 16p trong 2¢25 khoang h& 30 mm (4,; = 982 mny’,
=40 +728+30 +25/2 = 111 mm)
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- % 4‘-’3#1' '{"-i
B . 2463x54+982x11_1_7024mm o o lf
8 2463+ 982 -

ho = 700 ’7‘0 4 ='629,76 mm bé hon gia tri di dung trong tmh toan 1a
630mm tuy vay ¢6 thé khong cén tinh todn lai vi su chénh léch rét be va da
chon A, = 3445mm . 16n hon trj'sé tinh dugc. '

» Kiémtra khoang hé cbt thép: (1 hang 4¢28)
Lop bdo vé & mit bén chon 14 ¢ = 30mm > ¢. Khi dat cbt thép cach déu
- nhau th1 khoang ha:

b 2; 4¢ 300~ 2x§0 | 4><28 =43 mm (lon hon quy dmh ia 30mrn)

Nen dat hai thanh glua 18 gan sat ha1 thanh &. goc (cach 30mm) 8. hoéng

" 4;5Tinh 65anct

Tut bieu do Ty kﬁt\_é‘d’%ﬁ“‘dam cl'il?‘hj’hmh 2. I?’z ca

'j'Ben pha1 g01 A: QA 157 ,932 kN, luc cét la he“mg so trong doani-l I
“Béntiai g01 B QB o= 26@ 418 KN, tyé, ca‘t 1a hang ) trong’ doan l, ‘
Bén phéu gm B: Qg = 229,613 kN, lwc cit 1a: hang so trong ‘doan l,..:-
Bén trai gbi C: QC =219 625 kN luc cAt laa@gng 36 trong doan l,
> "Tinh véilwe cﬁt phm gm A Q,, f 157 932 kN &
Kich thu'érc i B 300" mm Ji gl ”mm By = 656 mm |
" ’”'f’"‘“““ "b ﬁRb‘bh L34 é 5% 300 X 65‘6 5018401\1 §01 40
' Tinh: Oy = 0 SRg,,bh o 5 %0, 75 x 300 % 656.= 73800N 73 80 kN
i fmin = 73 80 kN < Q ;57 932 kN < Q,}Rbbh = 501

Thoa mén c‘heu klen (12) v aabes

-;(1(|

_ Tlnh toan cot! da,1 (lgheng g@ comﬁ@)é
" Cho Q’w 157 @32-kN“ de

.- v A \.'_;; i '\!\
; o0 rEy H TS ONIEAE§ 54
’ 'z’."\ £ S

T V . ..3'/ nghla la toan bo luc caf‘ o btetong va cbt dal ch; ':
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% 7= 157982 _=57,25N/mm . - o
4,5R,bh;  4,5.0,75.300.656
Gowmin = 0,25Rub=10,25 x 0,75 x 300 = 56,25 N/mm.
Gswimin = 50,25 N/mm < g, = 57,25 N/mm.
+ Kiém tra C, theo Gsw = 57,25 N/mm.

o - |LSRyBH _ 1,5><0,75x300x6562'_183917mm
° 075qsw 0,75x 57,25 T

C, = 1839,17 mm-> 2k, = 2 x 656 mm = 1312 mm. Chi 1y C, = 24, =
13:121n,r.n. -

¢ =

|, Cho 0=157.932kN = QDB_LM

..... ‘ [ty i

075 h

0—“- R

. R T T LR T T SN DS B P U A TR 0 s PR N L S Pt B
TS N et st ba banF T DITaNach e U e Tl Bl R 3SR R By
Suyra 1 TP R TR ..‘,J}_-;‘_- Pl -‘\"—.‘ bt R

0-0 75}2,,,‘!»&0 157932 0,75x0; 75x300x656
Tow = 1,5k 15x656 |

' 48%N/1nm

Mit khéc q,w 2 Gswmin = 56 25 N/mm Tmh khoang céch glfra cé.c lorp cot dal
theo gymin =56, 25 N/mm.

+ Chon cbt dai du*ofng kinh 8 mm (¢w =8 mm) 2 nhénh (n 2)
Dién tich mot 16p bt dal la: . |

nmd: 2x3. 14><82

Ay === :100’?_;;?-1-:1;,

Khoéng céch theo tinh toan Su glﬁ’a cac lé‘p cot dal

o VRMAW I75><100 48 o
£ Gow 56, 25

.

| F ang cach glu'a cac lép cot dai theo Can tao I‘a
S min clia 0,5k, = 327.5 mm hoic 300 mm Scr 300 mm,
Khoéang c4ch 16n nhit gitta céc 16p cot dai S,m,,x 1 | . D "

p) 2 ‘ jj

R,,,bho 0 75 X 300 X 656 6‘1 3 mm J
o - 157932 SRS 1B T A

Cét dai duqc bo tri: vo*1 khoéng céch la mm cﬁa {Sm Sc,, S,,,,,x}
s =8, =300 mm. ,

Sma\ =
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» Tinh véi lwe cit trai gbi B: 0,7 = 260,418 kN.

‘Kich thuée dim: b = 300 mm, 2= 700 mm, 4, liy gin ding = 630 mm.
Tinh: 0,3Rybh, = 0,3 x 8,5 x 300 x 630 = 501075 N = 481950 kN.

Tinh: Qpmin = 0,5R;,0h, = 0,5 x 0,75 x 300 x 630 = 73687 N = 70,875 kN
Opmin = 0,5Rpbh, = 70,875 kKN < O = 260,418 KN < 0,3R,bh, = 481,950 kN.
Thoa man diéu kién (12).

+ Chon truée cdt dai thod man yéu ciu ciu tao: Chon ¢8, 2 nhanh, s = 130 mm.
Tinh g, (luc mz‘l ¢t dai chiu duoc):

- RWAW _175x100,48 oo

§ 130
Govin = 0 25R,,lb 0.25'% 0 75 x 300 56 25 N/mm

c — |LSRybH; 1.5><0 75><300><6302
¢ . 0,75x135, 26

— =1149mm
0, 75%” I

C,= 1149 mm < 2/10 £2. X: 630 = 1260 mm.

Qd,, = \/4 SR,ﬂthqw,_ \/4 5%, 75x300x6302><135 26 = 233143N
=233,143 kN

O = 233,143 kKN < 0 =260,418 kN

Nhu vay bétdng va cdt dai khong di kha nding chiu lyc cét, phai tinh toan
cht thép xién (néy khong bd tri vg tinh todn cbt thép xién thi phai tang
cudng cbt thép dai). . = v

+ S0 bd bé tri cac 16p cbt xién:

— Cac 16p c6t xién cach nhau mot doan:

| R, bh;  0,75x300x 6302
> = “Q-OZ 260418, 43mm

Véy chon § = 340 mm,

~ Go6c nghiéng cua cot xién so véi truc dam o = 45°,
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+ Sau khi b6 tri cdc I6p cdt xién bén trai gbi B, thdy: tiét dieh*nghiéng

C, = 1149 mm chi cit qua ! lép cbt xién.

~ Dién tich lop cbt xién thir nhit (cit qua tiét dién nghiéng xudt phat tir
mep géi tua):

4 . 0-0, _ 260418-233143
ST0,75.R sing 0.75%225%0.707

St

=228 6 mm?

- Tuong tw, 6 dién tich 16p cdt xién thi hai (cat qua tiét dién nghiéng xuét
phat tix cudi 16p ¢t xién thiy nhat) Ay ez 7 2286 mm?.

Lép ¢t xién thu nhit dugc ubn tir 2925 trén g01 B xudng, c6 dién tich
A, = 981,8 mm”’, |

Lép cbt xién tha_- hai dugc udn tir 2928 & nhip thir phat 1én (xem hinh 2.15).
_..Cost49. . 00g0g

==L
L

,‘ .‘

Hinh 2.15, B& iﬂ cHdtxien - -
> Tinh v6i lye cit bén phai gbi B: Q! = 229,613 kN,

B6 tri cbt dai $8, 2 nhanh, s =130 mm nhu bén trdi gbi B 1a du kha nang
chiu lyc, vi ¢é: '

O =233, 143 KN > QB =229,613 kN,
> Tinh véi lye cit bén trdi gbi C: OF = 219,625 kN,
Chon ¢8, 2 nhanh, s = 150 mm. R
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g = R, A, _ 175%100,48 ~117.2N/mm e
S 150

Gswmin = 0,25R)b= 0,25 x 0,75 x 300 = 56,25 N/mm,

3 . 9 N
C, = LoRy bhy = L,5x0,75x300x 646 =1265,83 mm |
0,75¢,, 0,75x117,2 !

C, = 1265,83 mm < 2h, = 2 x 646 = 1292 mm.

O = 4. 5Rybq,, =J4.5%0,75x300x 6462 x117,2
=222533N = 222,533 kN

Q= 222,533 KN > Q = 219,625 kN

4.8. Tinh cOttreo

Tai vi tri ddm phy k& 1&n dim chinh. cdn bd tri cbt treo dé gia ¢ cho dim
chinh. Lyc tép trung do ddm phu;tr,uyé“;n vao dim chinh la:
P; =P + G = 108,04+ 78,775 = 186,775 kN.

Cét treo duge ddt dudi dang cbt dai, dién tich tinh tosn:

. . h, . ‘
Pg(l—}fj 186,775><103(1—%—2]
A, = 0/ .. =813,5mm? '
) -.st _ - 1.75. o

by =1,% = hyy = 656500 = 156 mm.

R N
ey = r;"’ _______ oot
o w0
2 ~+—tHH— 1= | 8
44}""4\ ' Bea
. K 'f\ : _LQ N .
N : == =
" 16810850 ‘

Hinh 2.16. B6 tri cbt treo

Dung dai $10 c6 a,, = 78,5 mm>, 6 nhanh n, =2, sb. lwgng dai cin thiét 1a;
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_ A, 8135

W

n.a, - 2x78,5

2

Chon 6 dai, dit mbi bén mép dim phu 3 dai, trong doan
h,= 156 — 50 = 151 mm. (
Khoéng cach gitta cdc dai 1a 50 mm, dai trong ciing cach mép dam phu 50 mm.
4.7. Tinh, v& hinh bao vat liéu
a. Tinh khi ning chiu fie
» Tai nhip bién:
Momen duong, tiét dién chit T ¢6 c4nh ndm trong viing nén, bé réng cénh

b = b’r=2800 mm, bb tri cbt thép 225 + 2D28, dién tich 4, = 2213 mm’,
hy thue té d3 tinh = 656 mm.

. R s I, ﬁ ETE RS
g: A 280%2313 0’0141: R
Rybhy 8,5x2800x656 '-

x =Ehy=0,039 x 656 = 25 58 mim < /4’ = 80 mm - truc trung hoa di qua cénh.
§=1-0,58=1=0,5x0,04 = 0,980 I
My = RAL hy = 280%2213%0 ;980656 == 398, 418><10(’ Nmm = 398,418 kNm.
» Tai g01 B: ' .
Momen am, tiét dién chit nhat bx 4 = 300 mm x 700 mm, bd tri cdt thép hang
ngoai: 4028, hang trong: 225, h;thue t& d.tinh = 629,76 mm.

so RA__ 280x3445 —0600<§R—0650
Z " R,bh, 85><300><62976 |

C-l—05<‘;"1—05x06 07
]M,d = RA sGho = 280x3445x0 7><629 76 425 256><10(’Nmm 425,256 kNm.

Két qua tinh toan kha nang chiu. lye ghi trong bang 2.9, moi tiét dién déu
dugc tinh todn theo truong, hOp«tlet dién dit cbt thép don (voi tidt dién chiu
momen duong thay b bing b’) |

_RA 05, =R ALK
é'_’ Rbb/() é’ | é: : .,HA‘_v .s;;_ﬂ
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Bang 2.9. Kha ning chiu lwe cua cac tiét dién |
Tiét dién Sé lwgng va dién tich cbt thép (mm?) ho (mm) i3 & Mes
(kNm)

Gitva nhip bién |2d25 + 228 - A, = 2213 656| 0040| 0980|398,418
Canh nhip bién | Ubn 2428 con 2d25 — A, = 982 657 0,018/ 0,991| 179,060
Trén gbi B (2028 + 228 + 2d25) - A, = 3445 629,76| 0,600| 0,700| 425,256
Canh trai g6i B |Ubn 225 con (228 + 2128) — A, = 2463 646| 0,419 0,791 352,252
Canh trai g&i B |Ubn 228 con 228 ~ A, = 1232 646| 0,209/ 0,895| 199,511
Canh phai gbi B Uén 2025 oon (2028 + 2028) ~ As.= 2463 646| 0,419 0,791] 352,252
Canh phai géi B |C4t 228 con 2028 = A, = 1232 646] 0,209 0,895| 199,511
Gitra nhip 2 2022 + 2c1>22 As— 15é """ j ol ¥ 659 0,027| 0,986 276,845
Canh nhip 2 | Cét 2@22 con 2q>22 A =760 659 0,014 0,993| 139,284
Trén gbi C 2028 +; 2028 — A, = 2463 646 0,.419| 0,791|352.252
Canh géi C C4t 2028 cdn 2028 '__A,S = 1232 | 646 0,209 0,8.95 198,511

b. Xdc dinh mgt cit Iy thuyét ciia cdc thanh

» Cbt thép sb 4 (dhu bén trdi, gin gbi B): Sau khi cit cbt thép s 4, tiét dién

gifra nhip: thi hai c¢on lai ¢t thép sé 3 (2022) & phia dudi, kha nang chiu

lwe & thd dudi la 139 284 kNm. Bleu do vt 11eu cat biéu db bao mémen &
diém H, chy la mit cht ly thuyet clia cbt thep s6 4. Bing quan h¢ hinh hoc
gilta cac tam giac déng dang OBD; ‘OGH V'I_OLF,_ xac dinh duge khoang

cach tr diém H dén truc B 12 2116 mm, dén mép phai gbi B 12 1916 mm

(hinh 2.17).

Xac dinh doan kéo dai‘_cfla cdt thép $6.4 (& bén trai) — W,

O 1a do déc ciha bidu dd mdmen: O=

312 233+221 111

=213.338 kN

5

- 2,5

Tai khu vue cit cot thép s6 4 khong ¢o cot xién nén Q, ;. = 0;

Tai khu vuc nay ¢t dai Ia d)'S, s = 130, do vay
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g = R, A, _ 175%100,6 - 135.42 mm |
' s 130
-0 . -
W4! — _Q___Qs.mc + 5(/) — m +5x% 0“()22
= 2q,., 2x135,42
=0,898m > 204 = 20x0,022m = 0.44m
Léy tron W, = 900 mm.
=
1036
g 1464 \ 6583 384
L N -
? : |O : "g G:-- ARl
) | § IT 7
b ) 19_181 1 !384
2

®
Hinh 2.17. Mt cat 1y thuyét

Tién hanh tuong tu cho:cdc ¢dt thép khac, két qua ghi trong bang 2.10.

Bang 2.10. Mt cét Iy thuyét cua cac cét thép

 Cétinep. | MRty thuyét " Doan kéo dai
Cétthep sb 4 (dAu bén phai) - | Cach'truc gbi C 1a 1870 mm W, = 900 mm
Cét thép sb 5 (Gau bén trai) Cach truc gbi B [a 2340 mm W = 642 mm
Cét thép s6 2 (dhu bén phai) | Cach tru¢ gbiBla 1180 mm C W, =560 mm
Céttheps 8 (@biximg) = | CachtrycgdiCla7zomm W, = 1040 mm

c. Kiém tra vé uon cot thép
Tai bén trai goi B: Cot thép s0 2 dwoc udn 1én két hop chiu mdmen aAm ¢ gol.
Néu xét udn tir dudi 1én, diém bit dau uon cach truc B mét doan 2060 mm,
diém két thac udn cach truc B mot doan 1450 mm, dam bdo nim ra hgoai tiét
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dién sau. Néu x¢ét udn tr trén . 291, 610,340, 560 540 :*‘:V
xudng, di€m bit dau udn cich truc ’ ] i‘”—;
‘ 425251

gl\25+2928+2925)

B mdt doan 1440 mm, dam bao.
352,252 (2628+2028)

diéu kién cach tiét dién trude mot
doan 900 mm > 0,54, = 315 mm,
199,511 (2428)

diém két thiic udn cach truc B mot g§ §
doan 2060 mm, dam bao nim ra Wb /: (Tt din sau)
ngodi tiét dién sau (hinh 2.18). & g O

Cét thép s6 6 duge udn tir trén U B
xt\;éng ’dé lam cbt xién. Piém bit (fi?‘d?én L

ddu udn cach truc B mdt doan L1t

540 mm, dam bao diéu kién cach OO . |
o tiédt dlen truoc mot doan 340 mm o | o |
. > 0,5k =315 mm, diém két thuc SR B
. uon céch truc B motdoan 1100 mm, " — b"" of
dam bao nam ra ngoal tlet dién sau» i i @ .

: (hmh2 18).1 R

4.8. Klem tra vé neo cot thep

Cow

" Hinh 2.18. Ubn cét thép

- Cot thép ¢ phia duofl sau khl dLroc ubn, cat b con lal khi kéo vao g01 deu phal )
- dam béo lon hon 1/3 dién tich cbt thép 0' gifta nhip: '

Nhip blen 2(D25 -+ 2(1)28 uon 2028 con 2(D25 dlen thh con 44 4% kh1 vao g01

- Nhip g]ua 2CI)22 + 222 ¢t 2022 con' 2(D22 dlen thh <on 50% kh1 vao gbi;

i""

— Tai gbi A \ Db N
0= 157 932 KN> 0, = 0 Sﬁ;,fbh = 73,687 kN.
Doan neq bt doc = IOCD = 10, 25 250mm (vou thanh s 1),
- Tal g01 B: '

Doan neo cbt doc = 10<D = 10x 2 5 = 250 mm (VO‘I thanh s6 1, cbt thep
khong tham gia chiu nen khong t1nh cbt kep) ‘

Poan neo cbt doc = lO(D = 10x 22 = 220 min (v0'1 thanh so 3, cbt thep
khéng tham gia chiu nén — khéng tinh cbt kep)
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4

—~ Tai goi C: o o A

A

Poan neo ¢bt doc = 10d = 10 x 22 = 220 mm (v6i thanh sb 3, cbt thép
khong tham gia chiu nén — khéng tinh ¢t kép).

4.9. C6t thép cdu tao
a. Cot thép sé 9 (2D14):

Cot thép nay duoc siv dung lam ¢bt gié ¢ nhip bién, trong doan khdng co
momm am. Dién thh cbt thep la 308 mm khong nho hon 0,1%bkh; = 0,1% x
300 x 655 = 197 mm

b. Cot thép sé 10 (2D14):

Mic du theo cdu tao khi chidu cao dAm 7 > 700 m cin dat thém 2 cét'doc ciu
tao & mit bén trén suot chleu dai dam nhu'ng nén, bo tn them 2 cot thep nay khi
k> 600 mm. DRt e

- B. TENH TOAN SAN.CO BAN HAI PHUONG
1. SOLIEU
‘1 . Mt bﬁng san cho trén Zhinhi 2.20.
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Hinh 2.20. M3t bing san
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2. Cu tao mat sin, ngoai ban bétong cbt thép con ¢6 3 16p (gach 14 vita I6t,
vita trat) vai tai trong tinh toan dﬁ xdc dinh dugce g, = 1,15 kN/m?.

3. Hoat tai tiéu chudn p* = 5.0 kN/m_.

4. Vit lidu: Bétong cip do bén theo cudng do chiu nén B20, cét thép CI, CII.

5. Chiéu dai cot: /.= 4,2 m.

2. PHAN TiCH VA CHON KiCH THUGC

Theo so dd di cho: /; = 4000 mm, /; = 6000 mm, I, < 2/, = 8000 mm. San ¢6
ban hai phuong. Cac dam theo truc 2, 3, 4 1a ddm phu dam truc B, C la ddm
chinh. Xung quanh 1a tudng chiju luc day b, = 340 mm.

So by chon kich thuge: .

s I t S :""57]5} T ] s ORI O T PRI LTI P
—~ Chiéu day ban &, =| —+— |[, chon /; = 100 mm. NS
Y ’ (40 50)‘ on

- Nhlp dam phu [y = 6000 .:_nm _.C_hleu cao tret dlq:n dam phu h ~— 1le, chon

hy= 400 mm, bd = 200 mm.

~ Nhip ddm chinh / = 8000 mm, Chleu cao tlct dién trong khoang (—1-1-6 + TIEJI .

chon 2 =750 mm, b =250 mm.

3. TINH BAN

3.1. Nhip tinh toan .
» Theo phuong /;:

( .
3_‘:0. + —%QJ +30:= 3755 mm

Nhip bién 4, = 6000 -

i

- 1 - () o
Nhip gifta [y, = 6000 -~ ~2—§9-+£§-QJ: 5750mm
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5755

5750

g
Q*——-——-+-—~ I

Hinh 2.21. Mt cat doc, nhip tinh toan /,;

» Theo phuong /;:

Nhip bién /,, = 4000 - (330 + 200] +50 =3780mm
Nhip gitta /,; = 4000 - [230 200] 3800 mm
340 ,
al
L
3780 3800
4000 [ 4000

@

Hinh 2.22. Mt cét ngang, nhip tinh toan /,,

Chénh nhau gifra cac nhip theo mdi pflu:*dng khong dang ké.

3.2. Tai trong

Trong lugng ban bétdng cdt thép day 100 mm (0,1 m) v6ihg sd n=1,1: |
go= 1,1 x 25 x 0,1 =2,75 kN/m”

Tinh tai: g=g,+g= 275+115 39kN/m

Hoat tai tinh toan: p =1,2 x 5§ = 6 kN/m?

g=g+p=39+6=99kN/m’

i
N
®
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3.3. Néi Iwe
a. Momen uén

Xét trong toan san thdy co 4 loai 0 ban.

]
il
"
i
i
i
:
fi
i
il
|
-1
1l
3l
i
il
b
Il
Il
i
il
.
===db=
il
il

l, b

Hinh 2.23. Céc loqi 6 ban

O 2B co 2 canh can xoay, 6 3A va 3B.¢6 3 canh can xoay, canh ke tu do theo
phuong 1 ; va 5,,04c64 canh cén xoay

Tinh M, theo cong thic:

M, = 951 (342 ~lo1)
12b

D=(2+ 4+ By +(264 Ay + B, )1y,
Tinh toan 0 ban 2B. Nhip tmh toan l{)] 3 78 m; gy =5,755 m.

50.2__5755¢152 ‘

loy 3,78
Chon céc hé s& momen:

6=05A=0;B;=1;A,=0;B,=0,7 "

D= (2+0+I)><5755+(2x05+0+07)x3 78=23,69m
9,9x3,78% (3x5, 755~ 378) B

12%23,69
M2~8M]—05x671-336kNm

M, =

=6,71:kNm
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Mg = BM, =1x6,71=6,71 KNm o
Mys=B,M; =0,7x6,71=4,7 kKNm
My=M, =0

Cac 6 ban khac duoc tinh todn va ghi két qua vao trong bang 2.11 (ghi ca két
qua cua 6 2B).

Bdng 2.11. Gia tri ngi lwc trong cac 6 ban

Céc thang'sé | | 0.28 0 3A " 0 38 04
Nhip tinh toan ;i-j— | %_?82 -55—?-8-56{?- g-;-:- %—5-
Hé s6 0 . | 0.5 .08 05 05
Aq, B, o T R Co | 4
Az, B BET DA 07 CLoemorey 0707
D (m) 23,69 29,45-'. | :26.32 | 32,12
My (Nm) | | e | sas | 6033 | 50
Mz (KNm) 336 273 3,02 | 25 |
.MA1,MB1 (kNm) D 0671 h 5,_45 'k | O;_-B.-(j.33 5,0
Maz, Mgz (KNm) o O 47 - 0382 422 ' 35
b. Lyc cit

Lyc ct 16n nhét tai 6 ban 3B. O = a3
a=12; %0436 (véir=152)
0=1,2x0,436 x99 x 4=20,7kN/m

3.4. Tinh cét thép doc

2. SElign

Bétong cép dd bén B20 co R, = 11,5 MPa, R, = 0.9 Pa;
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Cét thép CI ¢ R, = 225 MPa. o

Hé sb han _ché vung nén khi ndi luc tinh theo so dd déo 1a oy = 0,255.
b. Cot thép chiu mémen duong M, (dit dudi cing theo phuong 1,)

Chona=15mm, hy= h, —a= 100 - 15 =85 mm.

O ban 2B: M= 6,71 kNm

6
a, =M 6,71x10 - =0,0808 <z, = 0,255
RHE 11,5x1000x85

- 1+ 1-2a,,  1+,/1-2x0,0808 - 0.95

2 - 2
‘ ‘ 6 b :
| A= 6N g o
P R{h0 225><0 95x85 - g
- Klem fra ,u% A 370, x100% = 0,44% i o
. bh() IOOOXSS 3 ’ ’
-Chon ¢8 dlen tlch 50 mm khoang cach s=,—1-9-%(;—:;—5~9=135mm.. Chon

8= 130 mm, |
Céc 6 ban 3A, 3B, 4 duge tinh, két qua ghi trong bang 2.12.

Béang 2 12, Cét thép chiu mﬁmen dwang M1

Ccthongsé | 028 | ‘-osA | 038 64
M (kNm) 6,71 545 6,033 50
G | 00808 0,086 . o 0,073 0,0602
G 0,95 o 096 | 0986 . | 0968
As (mm?) 370 .| 206 .| ..330 2
h% ] osa 03 | o3 | 032
Chon ¢, khoéng céch $8, s130 $8, 170 | 98, 5130' | 48, s'i?O
Tai 6 38 va 6 4 ¢6 thé chon 5140 va $180 nhung chon 130 va §170 -
dédo'nglénthlcong Ce e
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c. Cot thép chiu mémen duong M; (dit theo phuwong I, ké Ién cé‘t tﬂép theo
phwong 1) |
Chon 16p bao v& C = 10 mm, dy kién dung thép §6 (thép diit theo phuong /, 14 ¢8).
a=10+ 8+ (6/2) =21 mm, hy=h, —a =100 - 21 = 79 mm.
_ M N M
11,5%x1000x79% 71,77 x10°
4 = M M
*225x¢ %79 17775x(
Két qua ghi trong bang 2.13.

am

Bang 2.13. C6t thép chju mémen dwong M,

| cacthongss | 628 " [6sa 6 04
| M (kNm) 336 T a7 %02 | 25
Tam 00468 . /| 10,038 ooa2 | 0@ |
¢ 0,976 098 0,978 0982

Ag (mm?) 197 ) "1'5‘7_ | '1”74 71“'4__3 |

1% 025 0,20 o2 | o8

Chon ¢, khodng cach |  ¢6, 140 96, $180 96,8140 | ¢6,5180

Tai 6 3A ¢6 thé chon s160 va tai 6 4 chon $190 nhing ého_n nhu trén d& don gidn thi C'éﬁg_'

d. Cot thép chju mémen im

M6men 4m trén céc gbi gitra dé tinh cbt thép dwgc 14y theo hinh 2,24,

R

i
]
b3
f

B

e o

Hint2.24. Mémen m

& @[)
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‘Tinh v6i mémen am l4y 4, = 85 mm theo ca hai phuong. i

Két qua tinh todn ghi trong bang 2.14.
Béng 2.14. Cbt thép chiu mémen 4m
Céc théng Truc 2 Truc 3 Truc B

s6 Gitra A-B Gitra B-C Gitra A-B Gitra B-C Gitra 1-2 Gitra 2-3
M (kNm) 6,71 6,033 5,45 5,0 3,36 2,73
O 0,0808 0,0795 0,0718 0,066 0,0443 0,034
¢ 0,95 0,955 0,96 0,97 0,976 0,982
As (mm?) 370 | 330 - 297 270 180 146
W% - | 044 0,39 035, | 032 ..] 021 | 017
Chond, 1 | 08,5150 || 988150 | L
khoang . $8, 8130 $8, s150 | v 5 , ' $8, 8200 $8, 5200 °
dhch ) S0 | cothgaro | co thé 180 | |

Cot thep cau tao chlu momen afm dét tai cdc gbi b1en ke tu do, chon ¢8, s200.
Cot thep phan b de budc véi cbt thep chiu mémen am ding ¢6, s250.

e Klem tra-klm ming ch;’u c:‘it
Q=20,7 kKN/m (Vi dai ban b= 1 1t c6 Q =20,7 kN)
Oimin = 0,5Rybhy = 0,5 x 0,9 x 1000 x 85 = 38250N = 38,25 kN
Thoa man © < Oy, Bétong dii khd nng chiu lyc cét.

L%

3.5. Céu tao, ban v& ct thép

Hinh 2.5a, b thé hién mat bang bb tri ¢t theép cia mft phén san. D& thuan tién
cho viéc nhan biét; ve rleng cot thép & rnat dudi va mit trén san. Trudng hop
muén thu gon cach thé hlen co the v& cd cdt thép mit dudi va mit trén trong
cing mét hinh. M01 loai cbt- thep ch1 the hlen mot thanh lam dal dién. ,

Hinh 2.25¢, d v& mot phan mit cét clia ban
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4. TINH DAM PHY o
41. So dd
Dam phu lién tuc, 3 nhip /; = 6000 mm. Doan ké Ién tuong bing bé rong twong
Sy =340 mm, bé réng dim chinh b, = 250 mm. :
Nhip tinh toén:
Nhip bién: I, =1, -—?-’-—éﬂf’—_+ C,
- 2 2
C,; =min| =4, —/, |=min(170,150). Lay C,= 150 mm.
: 240 o
. 6000—-35;9-3—;3 +150 = 5855 mm 5, 85m
Nhlp gu”ra* iob = 12 -de = 6000 250 = 5750 mm = 5 75m | o
' 5' S _5 "' 340
o L Ly [
[ O | l 5750 [ I 5855 [
v ) iE | 8w I 6000 7é
® ® © | )

" “Hinh 2.26. DAm phy

4.2, Tai trQngf '

Tiét dlen dam b= 200 1 mm, hd 400 mm,,ke them lop trat 10 mm thanh 220 mm
Vi 410mm -

Chiéu cao de tinh trong lu'orng, trur di h;, 100 mm, la 410 100 310 mm.
Trong luqng ban than: | A |
ig —I 1 x25x022x031—188kN/m
T‘nh tal tr ban (g 3 9kN/m ) truyen vao cho dim theo dang hmh thang:
; g gl;——39x4——156kN/m:
Hoat tal . ban (p 6 KN/m?) truyén vao cho dam theo dang hmh thang
=pl; =6 x 4 =24 KkN/m
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4.3. Noi lwc o
Tinh ndi lyc theo so dd déo, dim lién tuc ba nhip.
a. Hinh bao momen

Céc nhip gan béng nhau, diing cdng thirc va hé sb 1ap sdn. Dung cich gin
dtng ddi tai trong hinh thang thanh phan b déu:

2
/ 1{4
=kogi vOi k,=1-—| L | =1-==| =0,852
82 g1 (12] 3(6}
g0=g,+2,=1,88+0,852 x 15,6 = 15,17 KN/m
Pa =k,pr=0,852 x 24 = 20,45 kN/m

Py _2045 .o
g, 1517

i it pa=1517+ 20,45= 35,62 kN/m o

Py "
g i

=35,62x5,855% = 1221

M = fg° (4y gén dung theo ti s £4 -—I 5 khong noi suy)_

Nhip bi€n /= [,, = 5,855m; a4l

oh —

Nhip gifta /=1, = 5,75m; q,12 = 35,62x5,75> = 1178
Két qua tinh toan dquc ghi trong bang 2.15.

Bang 2.15. Tinh toan hinh bao mémen cta ddm phy

Tiét dign gl L i‘/"@meﬂ d”-’q’ﬁgg + . | Mbmen &m
B - M i Y=
1 1221 0,065 72,87 T T
2 0,090 100,90
0.425.] o0t | »‘-1;‘02'0-0_
3 0,072 84,08
4 0,020 2242 | o]
: I | -0,0715 -80,15
8 178 | 0018 | 2120 ~0,026 | -3063
/ 0,058 68,32 | -0030 | 3534
0,5.l 10,0625 7363 - .| ~=0,015 -17,67 -
k = 0,228; tai hhip bién M(~) = 0 tai x = oo = 1,335m
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b, Biéu dé lge cit Y

4.4. Tinh toan cét thép

Hesé  k =1-0,5 & =1—0;5(i]=0,667
l, 6

g4= 1,88+ 0,667 x 15,6 =12,29 kN/m
Pa = 0,667 x 24 = 16 kN/m

qa = 12,29 + 16 = 28,29 kN/m

Q4 = 0,4 x 28,29 x 5,855 = 66,26 kKN
Op = 0,6 x 28,29 x 5,855 =.99.38 kN
O, = 0,5% 28,29 x5,75=8133 kN

Vb byoon

Viée tinh toan, b tri. cot thep, tinh va vé& hinh bag vat. liéu, dugc tién hanh
tuong tw nhu & muc 3. 7. ' , B

TNHDAMCHINM ¢

. So d6 tinh

~ Dim lién tuc hai nhip. D4 so bd chon'tiét dién /' = 750 mm, b = 250 mm Nhlp

tinh todn / = 8000 mm.
Mdmen quan tinh tiét dién d.‘;im: R
250%750°

Sy = =879x] 0"mm"*
12

D0 cimg chong ubn don vi:  ~ » i e

EJ, 879><IO7E
ld' 8000

g = =1098x10°E

Du klen chon kich thuéc tidt dlen cot SRR t |

b —250 min, h -—300 mm, /, -4200 mm. =

Momen quan tmh tlet dién cdt:

JL.: E-(3-%‘5390—--5625><1o7mm R ,
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D¢ cimg chbng udn don vi: | "
. - . \
f = EJ, _36,25x10°E ~133.9x10° £
L 4200
Ti1¢ do cing: L =103 _go55.

i 133,9

C6 thé tinh ddm chinh theo dam lién tyc (khdng phai tinh khung).

6.2. Taitrong
a. Trong lirong bin thin g,
Ké ca lO‘p trat £ = 760mm, trir chiéu dz‘ty ban cén'660 mm, b = 270 mm.
“’1 l ><25><066><027 49kN/m .‘

b. Phin tm]: i tu b;m tru yen vio (tbeo Iunlt tam giéc)
lg/ gl = 39><4—156kN/m .

c. Tinh tii tzp trung G 1 do dim pby tru yén vio

G) =g voigy=g,+ g
g, = 1,88 KN/m - trong lwong ban than dam phy
= k,g; — i trong 1u ban truyen vao dam phu dm ra phan bo deu

Tinh toan vé truyén lcll uong,

k, wl—()S[l']-‘l'—O,S(i]v—*Oﬁm -

¥
ga= 1,88 +0.667 x 15,6 = 12,29 kN/m ..
G = 1229 x 6 =73,74 kN
=06 G=mmu w4 g G=mmu 476




L
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d. Hogt tii tir bin truyén vao (theo hinh tam gisic)
pir=pl;=6x4=24kN/m
e. Hoat tii tip trung P, do dim phu truyén vioe

Py = pily v&ipy = kp,
Tinh todn vé truyén tai trong,

k =1-0,5] & =|—o,5(f)=o,667
l, 6

Pa= 0,667 x 24 = 16 kN/m
P, =16 x 6 =96 kN

5.3. Noi lwc

a Momen

Tinh toén gan dung, ddi cac  tai trong vé thanh luc tap trung
G=G, + G, véi Gy = g(,gl/ + kgl tll’lh Mlay k;=0,5
G, =49 x4+05%x156%4= 5081<N“’

G=173,74+ 50,8 =124 541<N

P=P+Pyv6i Py=tkip)l; =0,5x 16 % 4 =32 kN

P=96+32=128 kN
Diing cong thic tinh tung d hinh bao mémen:
Mm\x oGl+ PPl
M = = aGl - Pl BN

Véi dim hai nh;p, trong mdi nhlp c6 mot lue 1ap trung, cac hc; sd o, By, B2
dugce tra bang twong u'ng Két qua tmh toan cho mét nira dam (d&m dbi ximng)

ghi trong ‘bang 2.6 voi:
Gl =124,54 x 8 =996,32; Pl-]28x8
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Tai trong twong dwong dé tinh luc cit duoc xac dinh voi cac hé sé:

k, -1——05(

LY _I—O,'5{ij~£0,667 |
12 : 3. 6‘ : }' i

-k-1‘

112 |
Bang 2.16. g
ia Mmax Mmr'n
;réet fot aGl — ‘
en B PP Mimax B2 Minin
0,5/ 0,1563 153,0 0,2031 208,0 3610 0,0469 48,0 105,0
0.8421 -0,0789 -78,8 0,0000 0,0 -78,6 0,0789 -159,4
! -0,1875 -186,8 0,0000 0,0 -186,8 0,1875 192,0 -378,6
b. Luc cit

G= G]+G2V0'1G2—gozl;+k;g;l;—-49><4+1X156><4 82kN
G = 7374+82“15574kN

Dung cong thirc tinh tung dQ hmh bao luc cat

- P= P1+P2v0'1P2—k,p,l,—1><16><4 64 kN
P =96+ 64 = 160 kN

Onax =7G + 8P
Ounin =G —8,P'
Gla tri Ys 8], 8y va két qua tmh toan gh1 trong bang (cho nta dam)
‘Poan dam | i;f" -‘ }fG . 51 - 52 Qmax Qumin
x=0-05/ | - 03125 | 4867 | 04083 | 00938 | 11368 | 3366
I;x =051/ | -06875 | -107.07 | 00000 | 06875 '—107;07:_ 217,07

5.4. Tinh toan va cau tao c6t thép

Vlec tmh toan, ciu tao cot thep duorc tlen hanh tu'O'ng tll’ muc 3 5.




Fhin 3
PHU LUC

Phy luc 1. Médun dan héi ciia béténg néing (Eyx10~%, MPa)

Cép d6 bén chiu nén cia béténg

B12,5| B15 | B20- B25‘_ B30 .} B35 B40 ~B45 | B50 | B55 | B60

o)

Bong rén ty 21-| 23 | 27 | 30 | 325|345 | 36 |375| 39 | 395/ 40
_nhién

Dudng ho nhiét S Y P O FERE ST A «.7,

& 8p suét KAl 19 | 205 ) 24 | 25 | 20 | 31 | 325 34 | 35 | 355 36
quyén S A B

Chung ap 16 | 17 | 200 {225 245 26 | 27 | 28 | 20 {205 30

Phu lyc 2. Cwérng d6 tiéu chuin cla bét6n9 néng (Ron, Rotn MPa)

Cép d6 bén chju nén cia bétong

Trang théi )
' [B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 B50 | B55 | B60

Néndoctrue R | 5 | 110 | 150 | 18,6 | 2204| 255 | 29,0 | 3.0 |.36,0 | 39,5 | 43,0

K(éo:d()ctrl,tcRg,m= 1,0 115 | 1,40 160 180 1,86 1 210 | 2,20 230 2,40 | 2,50

Phu ch 3 Cu’o’ng do tmh toan goc cua betong nang
khl tmh theo TTGH thw nhét (Rb, Rbt, MPa) |

Cép d¢ bgan C{?julirfén_ Clia bétong -

Trang thai : ;
B12,6} B15 | B20 | B25 | B30 B35 | B40  B45 | B50.| .B55 B60

NéndoctrucRy | 7.5 | 85 | 115 | 14,5 | 17,0 | 195 | 22,0 | 25,0 | 275 30,0 | 33,0

KéodoctrucRy | 0,66 [ 0,75 | 0,00 | 1,05 | 1,20 | 1,30 | 1,40 145 | 155 | 180 { 1,65




114 |_|

SAN SUON BETONG COT THEP TOAN KHOI

Phy luc 4. Mot s6 hé sé didu kién lam viéc ciia béténg'*

Theo tinh chét téc dung dai han ctia ti trong

a) Khi k& aén tai trong thudng xuyén, tai trong tam thoi dai han va tam
th&i ngén han, ngoai trir tai trong tac dung ngdn han ma tong thdi gian
tac dung clia chting trong thei gian stk dung nhé (vi du tai trong do cau
truc, do thiét bi bang tai, t3i trong gid, tai trong xuat hién trong qué trinh
san xuét, van chuyén, I&p dung...); cling nhu khi ké dén tai trong dac
biét gay bién dang lun khéng déu, ...

- D6i voi bétong naing, bétong hat nhd, bétong nhe dong rén ty nhién
va béténg dugc dwdng hd nhiét trong didu kién méi trwong:

+ Dam bdo cho bétdng duge tié’p tuc tang cwdng a6 theo théi gian

|+ Khéng d‘am bao cho béténg du’cc tlép tuc téng cuwong dd theo théi gian

‘_ ~ Db voi béténg t& ong, béténg réng khéng phy thudc vao dléu ki&n
st dung ’

| b) Khi ké dén tai trong tam th&i ngén han (téc dung ngén han) trong t6 -
hop dang xét hay tai trong dac bigt kh(‘)ng Mhéu trong muc a) 60| v

| cac. Ioal béténg.

Hé sé diéu kién lam viéc
Ky hiéu Gia tr
b2 : 1,.00
Yoz - 0,90 7
Yo2 I 0,85 . ;
sz ! 1 ' 1 O

Phy luc 5. Médun dan hdi cia mét sé loai cét thép (Esx10™, MPa)

Nhom ct thep Cl, A-l, Clt, A=l Clll, A=l CIv, ﬁ“lvvl'lA“V' A-llig
Modun gan hdi | 210 . | 200 . 190 | 180

Phu lyc 6. Cu’o*ng dg chiu kéo tiéu chugn cua cbt thép thanh (R,,, MPa)
va cwdng do chiu kéo tinh toan ctia cét thép thanh

khi tinh toan theo TTGH thw hai.

Nhom cbt thép Gid trj Ron

Nhom cbt thép Gid trj Rsy
Gl A 235 “:;"“.'A‘l_\’ 788,
Al 295 o AV 980
CIll, A= ) 390 Ar-VII 1175
IV, A-IV 590 A-lllg 540 .
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Phu luc 7. Cwong A6 tinh toan cha cot thép thanh
_khi tinh theo TTGH th(» nhit (MPa)

i W

LAY

¥

Cuéng d6 chiu kéo
_ ' Cuong
Nhém cét thép Cét thép Cot thep ngang a6 chiu
doc R, ,(cdt thép dai, nén Ry
~ cOt thép xién) R,
Cl, A-l 225 175 225
cli, A-Il 280 225 280
Al C6 dueng kinh 6 + 8mm 355 285 356
Clil, A-lil | C6 dwdng kinh 10 + 40mm 35 | 290 365
,Cl\(-,,f\ij | ) C e e 8104058 e ) 450,
|av | o 880, | . ses.. | 500
NV | 815 650 500
v e e a0
Adll, | COKidm soat a6 gian dai va ong sudt | 490 390 200
Ch| klem soét do g|én déi | _ 450 .. 360 - 200

Phy Iuc 8. Mot 56 he s6 didu kién Iam viéc cha cbt thép -

ngang

Céc yéu t6 cén Kké aén 'hé sé Péc trung cia | Nhom, foai cét | e s6 diéu kign lam Vié‘_’

diéu kién lam vige clia gétfthép - bt thép' " ‘thép Kphisu | Gidt
1. Cét fhép cHiu' e cét - Cotthep CTétex | y.s.i- 0,80

| . ngang LA o
A s GG AL

2, C6 lien két han cét thép khi chlu Cét thép

Iwe cét ngan RBA400, e 0.90

i o | resoow
| '_Cot thep doc o L
; . v TCXDVN
13.73 | it ca : :
3. Tai trong ép va cbt thép- Tart ga Yea 3562005

E|
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Phy lyc 9. H¢ sb gi6i han chiéu cao vang nén -
khi n@u ﬂg’c dwoe tinh toan theo so dd dan héi (gR)
He s6| Nhem | Ky | Cép d6 bén chiu nén ctia bétdng
dklv | thép | hisu | 15 5| 15 B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
R, | o= 107960789 0,767 |0,746. 0,728 |0,710]0,692 | 0,670 | 0,652 | 0,634 | 0,612
225 | &= [0,689 (0,687 (0,656 (0631{0,611]0,592]0,572|0,549 0,530 0,512 | 0,490
MPa | o = | 0,452 {0,449 | 0,441 {0,432 | 0,424 [ 0,417 | 0,408 | 0,398 | 0,390 | 0,381 | 0,370
280 | &= | 0,667 [0,658|0,633 (0,608 | 0,588 | 0,568 | 0,549 | 0,526 | 0,507 | 0,489 | 0,467
vo= | MPa 1 o = 10,445)0,442 | 0,433 |0.423| 0.415| 0,407 0,3980,38810,379 0,369 | 0,358
R 365 | = 0636 [0.627 0,601 0,576 | 0,556 | 0,536 [0,517 [ 0,494 | 0,475 6".21_:57 0436_3
MPa ar = | 0,434 {0,430 0,420 0,410 0,401 0,302 %_0,383 0,372 6,3@32"?"63353 0341|
R | o= 0700|0782 0,758 0734|0714 | 0004 0674 | 0,650 0,630 [0,610{ 0,586 |-
| 95 | &= | 0682|0673 | 0645 0,618(0,596 | 0,575 | 0,553 | 0,528 | 0,508 04880464 |
MPa | e = | 0,449 §,446 6,437. Q-,i'{ér 0,4190,410 b.4oo 05369 0,379 d,aég 0,556
280 | &= | 0,660 (;)),165_0 0,624 0,505 0,573 {0,552 |0,530. 0,505 | 0,485 6465 0442
o= | MPa | 0.442 (0,439 | 0,429 | 0,418 | 0,409 0,309 0,390 0,378 0,367 0357 0,344
"0 365 | &= | 0,628 (0619|0590 | 0,563 0,641 | 0,619 | 0498 0,473 0,453 (0,434 | 0,411
MPa | aq = | 0,431 0,427 0,418 0,405 | 0,395 | 0,384 | 0,374 o.§61' 0,351 0,3,401{0,326
Re | 0= [0784]0775 0,749 0722 0,700 0,678 | 0,656 0,630 0,608 | 0,586 0,560
225 | &= | 0675|0665 | 0,635 | 0,605 6552”;0,55'8 0,535 0,808 {0,486 | 0,464 | 0,438
MPa | o = | 0,447 | 0,444 0,433 :d,;42;2 0.4 412 .10,492 0,392 0,37'9_,: i0_,3:6é 0,356 | 0,342 |
1 oag | &= 30,6‘:513‘5 0,642 0,612 o,ésg 0,56 558 io.stééi; 0,512/ 0,485 -94465’5 0,442 {),4;16} |
Yop=| MPa | o 0,400,436 {0,425 Q,z_ﬁé .0,'24052‘ 9,39_2 0,1381 0.336? 0,356| 0,344 (0,330 |
v s | Er= 0621 0611|0580 Io'ésc o_,q‘z.é 0“:50830,;180 0,453 | 0,432 0,411,388
MPa aR'- 0428 0;124 0,412{0,399| 0,388 0,376 60,365 0,351 0,339 0 326 | 0,312
Trong 86: o = a~—0 008 Rb, voi béténg nénga 0.85; &, =~ Rf"’ L oR = Er(t 0,5.5R)
1,% o 1) .
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o P
A

Phy luc 10. Céc h sb £, ¢, a,, d tinh toan cu kién -

"Wm

; :

Om

g

¢

m

g

&

0,01

0,995

0.010

0,26

0,870

0,226

0,51

0,745

0,380

0,02

0,990

0,020

027

0,865

0,234

0,62

0,740

0,385

0,03

0,985

0.030

028

0,860

0.241

0,63

0,735

0,390

0,04

0,980

0,03¢

0,29

0,855

0,248

0,54

0,730

0,394

0,056

0,975

0,049

0,30

0,850

0,255

0,55

0,725

0,399

10,06

0,970

0,058

0,31

0,845

0,262

0,56

0,720

0,403

0,07

0,965

00868

0.32

0,840

- 0,867

0,716

0,408

£ 0,08

0077

110,33

| 0,835

0,269

10,276 |,

10,58

0,710 |

0.412

009,

0855 |,

) 034

10,830/

0,282 |

0,705

0,416

10,10

K
: 0'950 S

0,35,

0825

0,289 |

7080

0,70Q |

0,420

011

0104 [ .

O'n 820 :

0,690

0,428

012

| 0045 |

0,940

o113 |

037,

1 0815

0,295
-0,302

| 064

0,680

10,435

013

0835 |

0,122

038

-0,810

0,308 .

0,66

0,670

0,442

014

0530

0130 |

10,39

0,805

068

0,660

0440

015

0,025

0139 |

040

10,800

0,320 .

0,850'

0,455

0,16

.' 0920

0147 |

041

0795

0,326

0,70
0,72

0,640

0,461

0,17

0,915

0,156

0,42

0,790

0,332

074

0,630

0,466

018

Toet0

0,164

043 |

0,785

+0,338 |

0,76

0,620

. 0,471

10,905

“on7z

0,44

0,780

0,78

0,610 |

0,476

(;J,'ZO'-

0,900

0,45

0,775

0,343
0,349

0,80

0,600

0.480

021

0,895

| o4

0,770,

0,354

085 |

0,575

10,489

022

10,890

0,198

| o047

0,765

0,360

090

0550

0,495

023

0,885 |

0:204

048

0,760

0,365 |

10,525

0,499

0,24:

0,880

0,211

049

0,755

0370 |

100

0.500

0,500

0,25

0.875,

0,219

| o050

0,750

0,375

Quan he: ¢=1-0,5.6.an = £ & = 0,61+ (1-2. o)) &= 2.(1-¢)

iom e e
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‘Phy lyc 11. Hé sé dé tinh tung do bidu dé bao moémen” H
cha dam phu déu nhijp theo so b khép déo

Tiét dién 1 2 0,425 3 4 6,9, 1117:8 12| 051

Gia tri 4 dé vé nhanh

M 0,065 | 0,090 | 0,091 | 0,075 | 0,020 | 0,018 | 0,058 | 0,0625
max .

Ghi chu: + iém M = 0 cach.mép géi gitra' mot doan 0,15.|

+ Cac tiét dién ghi 0,425.! va0,5lla khoéng cach tinh tlr gdi twa bén trai

B G.ié tn —100 pz (B> dé vé nhénh Mmm) wng VO’I w trl tlet dlén

SR
t
0

Ty 86 palga [——=""T ™ , ; ———! Hesbk
; j R T j ! P '. oo i . E
= flo e 167 |}7 ' (8 i t N 9( B }1% ‘, 12, 13- e

!
b
. N . s H
e Posno boedn

i bede i ', e ‘ N P
<05 | 100 |- uzzq_-_g-a‘_rz,zto | 040 | 030 | -280 |'0167

i Y
N i

1'0' . 2’;0'0 : : —1’60 '“0.90 1!40 g 1.1.’30'- 1 1,30 - 0.'20:0

] ! |

'1,5'? 1280 | o,s_,o‘g};«-: . 0,00 | 200 100 040 0,228

09 | w060 | 240 | 230 | o030

L
W
o
=
(=
™
o
o

4200 000 | 270 ¢ 250 | “rogo | o270 |

i

I N R ER

30 | 350 | 160 | a0 | 29 | .28 | 100 |, 0285

4,0 3,80 2,10 180 . | 320 3,00 1,50 0,314

'5,‘0-" 4-,00_ | 240 2,10 340 - | 330 | 180 | 0333 .

Ghi chu: + D&'co hé s6 By, Iéy gid-tri trong bang ch|a cho 100 va adi déu o ey

+ Tai tiét dlén 5¢0pB,= —(1!14) = ‘—0 0715, tai tiét dién 10'co B, = ~(1I16) = —0 0625 cho
mMQi ty SO Pa/ga |

i o L s bl




Fhdin 3. PHY LYC

'
EH. -

| 1ns

S

Phy luc 12. Hé s6 dé tinh noi fwc ctia dam lién tuc déu nhgp chiu tai

trong tap trung P tinh theo so dd-dan hdi (M =

.aPL; Q = P)

So | So

dé |do tai

dém | trong

Cac
hhip
co tai
trong

Hé sé p tai céc doan

Hé s6 a tai céc tiét dién

. -Bén
phéi A

.
Bén
tréi B

v
Bén
phdi B

Vi,
Bén
trai C

Hai | 2

1:2

0,222

0,111

-0,333

0,111 | 0,222

0,000

0,687

'—.'1 333

1,333

-0,667

nhip b

0,278

0,222

-0,167

~0,111(--0,056

'0,000°

0,833

+1167

0,167

0,167 ¢

1:2:3

0,244

0 156

-0,267

0,067 | 0,067

~0,267

0,733

~1.267

1,000

0,289 |

O 244

0,133

0,867

-1,133

13

10,200 | 0,200

~0,133

1:2

-~ |=0,044|-0;089

0,133

0314

0,080

0,689

}0,13’3
-1 311

| '_b,7'7'8

0,044 |

7'0,.‘5'1 78

1:2:3:

0,238

0,143

-0,286

0,079 | 0,111

0,190

'0.714

10,044 |

_1,286|

7 -f"o',b% '_

SER

10,286

0,238

~0,143

~0,127[-0,111

-0.095

0,857

11,143

0,048

2,4

~0,048 (0,095

-0,143

0,2061| 0,222

0,006

~0,143

10,143

1,048

-0,952|

Bén | M

1,2,4

-0,321

1-0,048

0.679

1,321

1,274

--0,726

nhip |

2:3

0,005/ -

|-0,286

50,095

L0,005

‘.10,31:0

-1,190|:

1.4

-0,190

0,095

0,081

-1 190

0,286

0.286

0036 |

-0,143

0 036

NHIP3

'So dé dam

g A
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Phy Iuc 13. Cac hé sé dé tinh tung d6 hinh bao néi lyc dam Iign tuc
) ~ chiju tai trong tap trung |
Mmax = 010.G.L + o4.P.L; Miyin = 09.G.L~c0.P.L;
Qmax = Bo.G + B1.P; Qmin = Bo.G-B2.P

Sodd | Tiés Hé sé mémen Hé s6 fyc cét

dam | dign W, - o s Doan Bo B Pz

A | 0,0000 | 0,0000 | 0,0000 | 0,0000

1 0,3330 | 0,2222 | 02778 | 0,0556 I 0,6667 | 0,8333 | 0,1667

?‘aa'?" 2 | 06670 | 01111 | 02222 | 01111 | It | -0,3333 | 0,2407 | 0,5741

-nhip 0,8570 | -0,1430 | 0,0000 1,1430 Hi ~1,3333 | 0,0000 [ 1,3333

B | 1,0000 | -0,3333 | 0,0000 | 0,3333

A | 0,000 | "0,0000 | 0,0000 | 0,0000 | 1 | 07333 | 08667 | 01332

|1 [093% | o2das | opses [ooass | | | |

|2 | 06670 | 0,155 | 02444 | 0,0889 | I | -02667 | 02790 | 0,5457

08490, 'TA.Q-':O%W 10,0877, | 01127 | 1|

Dél B | 1,0000 | -02667 | 0,0444 | 03111 | I | —12667 | 0.0444 | 13111

ba | | 11330 | -01333:| 00183 | 0,1467

niip. | 12000 | -0,0667 | 0,0667 | 01333 | v | 1,0000 | 12222 0,2222

~ 3| 1,3330°| 00667 | 02000 0,1333 |

1,6000 | 0,0867 | 02000 | 0,1333 | v | 0,0000 | 0,5333 | 0,5333
A | 00000 | '0,0000 | 00000 | 00000 | ‘ |

1 | 03330 | 02381 | 02857 | 00476 | 1 | 07145 | 0g571 | 01428

2 | 06670 | 01429 | 02381 | 0,0958

108480 | -0,0907 | 0,0303 | 0,211 || I | -0,2857 | 0,2698 | 0,5555

B | 1,0000 | -0,2851 | 0,0357 | 0,3214

:1,_1339. eo.-14p,o..,;o,.q127-- 10,1528 | N 4;-"_1,28517- 0,0357 | 1,3214

1,2000 | -0,0867 | 0,0667 | 0,1333

'ﬁg? 31,3330 0,0791 | 02063 |01270 | IV | 1,053 | 12738 | 0,1785

cnhip | 4 | 16670 | 01111 | 02222 o111 | A

1,790 | 0,0000 | 01055 | 01053 [ V| 0,0053 | 06874 | 0,4921
11,8680 | -0,0623 | 0,0847 | 0,1170 |- -

C|'2,0000 | -0,1905 | 0,0952 | 0,2857 | VI | -00047 | 02558 | 1.1905

¥
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Phy lyc 14, Bang tra dién tich va trong lwong cét thép™

Dién tich tiét dién ngang (mm?) - trng v&i sé thanh Trong

lwong

{mmy) '
1 2 3 4 5 6 7 8 9 (kG/m)

(mm)

6 283 | 565 | 84,8 | 113,17 | 1414 | 1696 | 1979 | 226,2 | 254,5 | 0,222 6

8 50,3 | 100,5 | 150,8 | 201,1 | 251,3 | 301,6 | 351,9 | 402,1 | 4524 | 0,395 8

10 785 | 1671 | 2356 | 314,2 | 392,7 | 471,2 [ .549,8 | 628,3 | 706,9 | 0617 | 10

£

10179 | 0,888 | 12

12 | 1131|2262 | 3393 | 4524 | 565,5 | 678,6 | 791,7 | 904,8

ceony ey

| 14 | 1639 | 3079 | 461, | 6158 | 769,7 | 9236 | 1077,6| 12315 | 1385.4 | 1,208 | 14 |

.-'*. .

16 | 2011 | 402,1 | 603,2' | 8042 [1005,3| 1206,4| 1407,4 | 16085 | 1800,6 | 1578 | 16

18" | 2545 | 508,9 | 7634 |1017,91272,3|1526,8| 1781,3| 2035;8°| 2290,2 | 1,998 | 18

20 | 3142 | 6283 | 942,5 | 1256,61570,8|1885.0|2199,1| 25133 | 28274 | 2486 | 20

22 | 3801 | 760,3 [1140,4|1620,5|1900,7 |2280,8|2660,9| 30411 | 34212 | 2,984 | 22

25 4909 | 981,8 |1472,6|1963,5 | 2454,4 | 2045,3| 3436,1| 3027,0 | 4417.9 | 3,853 | 25

26 | 615.8 {12315 1847,3|2463,0|3078,8| 3694,5|4310,3 | 4926,0 | 6641,8 | 4,834 | 28

30 | 7069 |1413,7|2120,6|2827,4| 3534,3 | 4241:2 | 4948,0| '5654,9 | 6364,7 | 5,549 | 30

32| 8042 | 1608,5(2412,7{3217,0 | 4021 2 4825,5)5629,7 | 6434,0 1'7238,2 | 6,313 |32

36 [1017,92035,8 |3053,6 | 4071,5 550'89,_4.61’:07,3'.7"125,1_‘8’143,0 9160,9 | 7,900 | 36

140 |1256,6(2513,3|3769,9| 5026,6|6283,2 | 7539,8 | 8796,5 [ 10053,1| 11300,8| ©,865. | 40

Ty
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Phy lyc 15. Bang tra dién tich cét thép ctaban  *#

Kh.cach
{mm)

Dién tich tiét dign ngang (mm’) trén 1m bé ngang ban - g v6i duong kinh cét thép

(mm)

6/8

8/10

10

10/12

12

14

70

280,65

403,9

560,8

7181

920,0

1122,0

1367,5

1615,7

21991

80

245,4

3563.4

490,7

628,3

805,0

081,8

1196,6

1413,7

1924,2

90

[ 218,2

314,2

436,2

568,5

715,5

872,7

1063,8

1256,6

1710.4

100

196,4

282,7

3926 |

502,7

644,0

| 7854

957,3;

11310 |

1539,4

10

1785,

257,0.

356,9

457,0

5854

7140 |

870,2

10282

1399,4

120 .

163,6

- 235,6

3272

418,9

o

5366

+t

654,5 -

7977

- 942.5

1282.8

130 =

1}51,0»

2175

302,0

386,7

4954

604,2

736,4

870.0

1184 1

140

140.3

202,0°

280,4

359,0

460,0°

5610

683,8

{ 807.8

1099,6

150

130,9

J 1'385,5

2617

3351 |

429,3

5236

638.2

754.0

1026,3

160

122,7

78,7

245 4

3142

402,5

i
By

4909 |

598,3

706,92

062.1

170

115,5

166,3

230,9

295,7

- 378,8

1462,0-

563,17

665.3

905,56

- 180

1094

1571

2181

2793

357.8

- 436,3

-531,8

628,3

855,2

190

103,3

1488

| 206,6

2646

' 338,9

4134

503,8

595,

200"

98,2

i41,4

196,

251,3

13220

ss27

4786

5655

810,2

i769r7
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Phu luc 16. Gia tri mémen cwc dai trong ban chir nhéat chiu taiffong
phén bé ddu g (kN/m?) tinh theo so d6 dan héi

M,, M, —gia tri mémen |&n nhét & nhip theo phwong f; va /.
M, My~ gia tri mémen lon nhét & gbi twa theo phwong /; va Iz
Mi=a,qlily Ma=aqlily Mi=-byqlil My=-baqlifa

S E—
o/ 1y | |

I b Semmmmmmmeed e

; ¢ 8y | : 32 | 61;} %32 by a, . :'712 , l by
100 | 00365 | 00365 | 00334 | 00273 | 00892 | 00273 | 00334 | 0,0893
1,05 | 00384 | 00341 | 00343 |.0,0252 | 0,0895 | 002938 | 00325 | 0,0883
110 |100394 | 00330 | 00349 | 0,023t | 00892 | 00313 | 00313 | 00867
115 | 00414 | 00314 | 00353 | 00213 | 00885 | 00332 | 00302 | 00844
71,20 | 10,0428 | 0,0298 | 0,0357 | 0,0196.| 0,0872 |:0,0348 | 00202 | 0,0820
1,25 | 00440 | 00282 | 00359 | 0,079 | 0,0859 | 00363 | 00280 | 0,0791
1,30 | 00452 | 00268 | 0,0389 | 00165 | 0,0843. | 00378 | 00269 | 0,0760
1,35 | 00461 | 0,0253 | 0,0358 | 00152 | 00827 | 0,0391 | 0,0258 | 0,0726
1,40 | 00469 | 0,0240 | 00357 | 00140 | 0,0808 | 0,0401 | 00248 | 00688
145 | 00475 | 00225 | 00353 | 00128 | 00790 | 0,0411 | 00237 | 0,0854
150 | 00480 | 0,0214 | 00350 | 00119 [ 0,0772 | 00420 | 0,0228 | 0,0620
155 | 0,0484 | 0,0201 | 0,0346 | 00109 | 0,0754 | 0,0427 | 0,0219 | 0,0585
1,60 | 0,485 | 00189 | 00341 | 00101 | 0,0735 | 00433 | 00208 | 0,0553
165" | 00486 | 0,0179° | 0,0338 | 0,0093° | 0,0718 | 0,0437 | 0,0198 | 0,0519
1,70 | 00488 | 00169 | 00333 | 00086 | 0,0701 | 00441 | 0,0190 | 0,0489
175 | 00486 | 0,0158 |. 0,0329 |.0,0080 | 00685 | 0,0443 | 0,0181 | 0,0460
1,80 | 00485 | 0,0148 | 00326 | 0,0075 | 0,0888 | 00444 | 00172 | 0,0432
1,85 | :0,0484 | 00140 | 0,0321 | 00069 | 00653 | 0,0445 | 0,0165 | 0,0407
'1.90 | 0,0480 | 00133 | 0,0316 | 0,0064 | 0,0638. | 0,0445 | 00157 | 0,0332
195 | 00476 | 00125 | 00310 | 00060 | 00624 | 0,0444 | 00149 | 0,0359
2000 | 0,0473 | 00118 | 00303 | 0,0066 | 00810 | 00443 | 00142 | 0,0338
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2

Yyt g

r M, =

Phy luc 16 (tiép)

arqlily Ma=aqlify M, =

¢ My, M- gid tri mdmen Iom nhét & nhip theo phwong /; va b,

b2 qly b

L. M, My—gia tri momen I&n nhat & gbi twa theo phwong /; va ;.
~by gl My =

o/ |

2

11111

2

TTXIITTTI7?7777

. _ 7] _

531 '

b1

a8

L |

N7 Y T

1,00 :

0,0267

00180 | 0,

0694

10,0180

0.0694,

10,0269 |

0,0269

0,0625 | |

1,05

10,0267

'0,0161 | 0,

0680

0,0199

50,0705

10,0282

10,0255

0,0590 |

B 1'10

0,0266

10,0146 | 0,

0667

0, 0218:

0,0708

0,0292

10,0242

10,0675,

010558 ‘ i‘

1,15°

10,0264

0,0131'{ 0,

0650

0,0236 | 0.6

8 | 00710

0,0301

10,0228

10,0691

10,0522

1,20

10,0261

10,0118 | 0,

0633

0,0254 |

10,0309

-0,0214

0,0703

0,0488

1.25

'0,0257

10,0106 | 0,

0616

00271

80,0700

10,0314

10,0202

0,0710

0,0454

1,30

10,0254

10,0097 | 0,

0599

10,0287

| 0,0689°

10,0319

10,0188,

00711

0,0421

1,35

0,250

0,0088 | 0

0682

10,0302

' 0,0676

0,0320

10,0176

'0,0711

0,0391

1,40.

10,0245

0565

10,0316 | 0,

10,0660

0,0323

10,0165

.0,0709

00361

1,45

0,0240°

'0,0072 {0,

0550

0,0329 |0,

10,0641

"0,0324

10,0154

0,0703

0,0334 |

1,60

0,0235

0,0086 |: 0,

0534.

0,03410,

4 [0.g821

10,0324

0,0144 |

0,0695

0,0310

155

10,0230

0,0080 {0,

0519

0.0352 | 0.

10,0599

0,0134°

0,086

1:60

' 0,0226,

0,0056 {0,

0506

0,0362

0 | 0,0577

0.0321

0,0125

0,0678

0,0265

1,65,

10,0221,

10,0051:| 0

0493

0,0369 |. 0,

10,0555

10,0319

0.0147

0,0668

10,0245

1,70 |

0,0217..

0476

0,0378-| 0,

86 |- 0,0531:

10,0316 .

0,0109

‘0,0857 -

:0,0228

1,75

10,0212

0,0043 | 0

0466

10,0383 | 0,

-0,0507-

:0,0313

0,0007

0,0645 |-

0,0211 |

1,80,

10,0208

10,0040 {10,

0454

72.] 0,0484.|

0,0308

0,0096

0,0635-|

0,0196 | :

1,85

00204

10,0037

0,0443 |

10,0393 | 0,

65 | 0,0461

00306 |

0,0089

10,0622

1,90

10,0199

00034 | 0,

0432

0,0396.| 0,01¢

.0,0439.

0,0302 |

0,0084

0,0612

1,95

0,0196

0,0032 | 0,

0422

0,0398 | 0,

0,0299

10,0078,

10,0160

2,00

0,0030 o

0412

| 0,0400 | 0,0

| 0,0307.

0,0074

0,0688

00147 |

10,0193

0,024,

T
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i2

=== === Phuy luc 16 (tiép) k3

[

k. My, M, — gia tri mémen Ion nhat & nhip theo phueong i, va ;.
M, My, - gia tri mémen I&n nhat & gdi twa theo phuwong |y va I,

My=ai;qlils Ma=axqlyly Mi=-biglly My=-~bygll,.

I/

[7-4

i e rad

- Llid LLLL . IELLLS £ £
______ " [
L 4
2 i
1
1l
I 3
1
!
i I LY
;
K
¢ i
: 4
/]
| “
i -
L
— 777 FIITIITY . Y= AFFFITIFITIITIII

—t R S R B S —"

aiq

&

=:bi b2 a1 . 32 bi -lbz-jF 81-": 132 . bt

b2

1,00

10,0226

0,0198

0,0556 | 0,0417 | 0,0198 | 0,0226 | 0,0417 | 0,056 | 0,0179  0,0179 | 0,0417

0.0417

1,05-

0,0231

Glota

0,0394

110"

0,0234.

0,0169

10,0580 [0,0385 | 0,0213 | 6,0221 | 0,0450 | 0,0545 | 0,0187 [ 0,0171 [ 0,0437
0,0566 [ 0,0350 | 0,0226 },0,0212 | 0,0481 | 0,0530 | 0,0194 [ 0,0161 | 0,0450

0,0372 |

1,15

-0,0236°

0.0154

00564 100319 |0,0238 | 00206 | 0,007 [ 0,051 10,0200 0,0150 0,046

0,0349

1,20

0,0236

0,0142

10,0560 | 0,0202 | 0,0249 | 0,0198 | 0,0530 | 10,0491 | 0,0204 [ 0,0142 | 0,0468

0,0325

125

0,0236

0.0132

0,0552 | 0,0267 | 0,0256 | 0,0189 | 0,0549 | 0,0470 | 0,0207 | 0,0133,/ 0,0473

00303 |

1,30

00120

0,0545 | 0,0242 | 0,0266 | 0,0181 | 0,0565 | 0,0447 | 0,0208 | 0,0123 | 0,0475

00281 |

1,85,

10,0233

00110

0,0536 | 0,0222 | 0,0272 [0,0172 | 0,0577 | 0,0424 | 0,0210 [ 0,0115 {,0,0474

0,0262

140

10,0230,

0,0102

0,0526 | 0,0202 | 0,0279 | 0,0162 | 0,0588 | 0,0400 | 0,0210 | .0,0107 | 0,0473

0,0240

1,45

0,0228

0.0094

0,0516 | 0,0185 | 00282 | 0,0154 | 0,05931 0,0377 | 0,0209 [ 0,0100 | 0,0469

0,0223 |-

1,60

0,0225

0.0086

0,0506 | 0,0169 | 0,0285 |.0,0146{0,0597 |.0,0354 | 0,0208 | 0,0093 | 0,0464

00208

90,0221}

0,0079

0,0495 | 0,0155 | 0,0289 | 0,0138:| 0,0599 | 0,0332 | 0,0206 | 0,0086 | 0,0459 |

0,0191

160

0.0218

10,0073’

0,0484 | 0,0142 | 0,0289.| 0,0130 | 0,0599 | 0,0312 | 0,020 | 0;0080 | 0,0452°

00177

1,65

00214

10,0087

0,0473 [ 0,0131 0,0290 | 0,0123 | 0,0597 | 0,0293 | 0,0202| 0,0074 | 0,0446

'0.0164°

1,70.:

0,0210

0,0062"

0,0462 | 0,0120 | 0,0290 | 0,0116{0,0594 | 0,0274'| 6,0200] 0,0089 { 0,0438

'0,0152

1,75

0.0206

0,0058.

0,0452 | 0,0112 | 0,0290 | 0,0109-} 0,0589 | 0,0256.| 0,0197 | 0,0064 | 0,0431

0,0141

1 ,80 :

0,0203

10,0054

0,0442 | 0,0102'|0,0288 | 0,0103 {0,0583 { 0,0240 | 0,0195 | 0,0060 | 0,0423

0,0131

1,85.

0,0200

0,0050

10,0432 | 0,0005 |'0,0286 | 0,0097 | 0,0576 | 0,0225| 0,0192 | 0,0056 | 0,0415

001221

1,90

0,0196

0.0046

0,0422 | 0,0088 | 0,0284 | 0,0002 | 0,057010,0212 0,0190 | 0,0052 | 0,0408

00113

1,95

0,0102

0,0043

0,0413 | 0,0082 | 0,0282 | 0,0086 | 0,0862'[ 0,0198 | 0,0186 | 0.0049 | 0,0400

0,0107

2,00°

0,0189

0,0040

0,0404 | 0,0076 | 0,0280 | 0,0081 | 0,0555 | 0,0187.{ 0,0183 | 0,0046 | 0,0392

0,0008
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Phy lyc 17. Bang xac dinh tung d6 cua bidu dé m6men
va lwe cit cho dam lién tuc deu nhip

Mn M2 Ma M1 M2z ‘Mc M3

7’—17 I r ' / '/ ‘ 2 { ) ’/i;'r/
’T (;m &;TQZB Qz{:TQac
A 8 C
Noi lure tai cac tiét dién trén nhip va gbi ta cia dam lién tuc déu nhip v&i cac dang tai trong
dwgc xac dinh trong bang. Vi tri cac dai lwgng chi trén hinh bén. Cac tri $6 max va min cla
ndi lwe trong méi nhip duec ghi trong bang,

Diém 1 trong trieéng hop tai trong phan bd déu twong tng voi tiét dién co tri sb momen I&n
nhat; v&i nhip bién né cb toa d6 x = 0,4 |, v&i cac nhip git*a cé toa d6 x = 0,5 1.

M, Qva o ‘ Dang_téftfong
So do- ‘ T R

. ,. . han Iulc w'.r'-rﬁrhwgv P.j:, L i ‘, AR P‘ ‘ ‘:
adt tai P | AT, Tff_rﬁ* M T
oo .Q’é’it‘.-f‘a ppean) g2 sy l“'"*"'#" "’j 1oy

(171 R 4 N 1 i J' B
e, | IR, |
>N H T !

L o4l p.!é en | enm, ¢¢f_4_,;,3ﬂ

- " - : L I v s B B i i
! i H ! ] 1 g
j DR - T " "

:Démhalnh!p‘_ R S

TR i . . : i Pofi ' PO N | Poes s hn

t

| Ma | o007 | 022201 | o184p1 | 0,095k | 0,094kI, | 0,089K
Tl e | = ] onm® | o219P | - | - T
Al My - - |-oosop | - | T
2-@»4 Mg (min) | -0,125pP | -0333PI | -0,306P1 | 0,156k | -0.155K | ~0.451KI .
= | A=Qu [ 0375pt | -0867P, | . 1,104P 0,344k | 0345k | 0,349k
¢4 | Bmax) | 1250p1 | 2667P. | 3792P | 1312k | 1310k | 1,802k
Qmj(min)__'—o,e‘zspl | -1.333P | -1,896P | -0,666k |.-0,655K .;‘.-.-0651k j

fo M (max)| 0096p° | 0278PI | 0217PI | 01200 | o126k | o, 121K

Mg (max)| - 0222P1 | o3kl | - | . |

fd.; Mis(max)| . - .|~ =~ .. .0085P | - R R
Me | -0063pf | -0,167PI | -0,198PI | -0,078KkI | -0,078KI | —0.076KI

ey , - \ .

(max)

0438pl | 08335 | 1302P | 0422k | 0422k | 0424k

f* My - | ‘oosep | —003sPL | -0,035d | -0,035 | 0,034
M| - | ompr | oedor) | - - .
f- Mia (min)] R N S A e
. A=Qu | —t - :
¢ | (min) -

|.,-0.063p1 | 0,187PI | -0198P | 0078k .| -0.078k | -0.076k
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| .M Qva ' Dang tai trong "
So db T T r s » v
dattgi | PPNV | gmmmi || L0 i, | G, Jfﬂmmz,
gOityrm | A, | ety | gy G en as | eesnan | ee ey
Dam ba nhip
M | 0080pF | 0244PI | 01971 | 0108k | 0107kl | 0,102k
M2 ~ 0,156P! 0,258PI - - -
for | Mis - - ~0,014P! - ~ -
>+ Ma | 0025pF | 0067P1 | -0,067PI | 0042kl | 0,040ki | 0,036k
T M - 0,067PI | 0,100 - - _
ﬁE;w: Mo | -0100pf | -0267PI | -0317PI | 0,125k | -0.24kl | -0121K
S {lA=Qu | 0400pl | 0733 | 1,183P | 0375k | 0376k | 037%
e | 11000 | 2267 | 33r7p. | 1qesk | 1134 | 112tk
| i | 0s00p | 12670 | ~1817P | —o25k | -0ooak | -oe2ik
Qos=Qpo| 0500pl | 1,000P | .1,500P | 0500k | 0500k | '0;500k
M (max) | 01101p? | 0289P1%. | ‘0224P | 0136k | 0134k | 0,128k
o [Memag| - 0244P | 0338P1 | - B i_
1 Mm(énax) - - | omem | - ; -
o (mm) [ ~0.050p" '.-,1“.3.3P|, | %ffg;'; -0063 | 0062k | -0061K
[z mim | - -0133p1 | 058P | - - -
o |- Ma ]7-0080pf | 20,1331 | -0,158PI | -0,083K | -0,062k | —0,067Ki
A=A | o4s0pl | 0867P | 1342 | 0437k | 0438k | 043
(max) - | - o
My (min) | - ~0,044P1" | -0,026P1 | -0028KI | -0028Ki | -0,027K
G [Me (mun:) - -0,089Pb | =0,079P1 ‘| - | - -
P [Ma(miny|. - - . -0,132PI: - - -
g (max)| 0,075p2 | 0.200P1 | 332%2073}1) |- ot0ak | o024 | 0096k
o My (max) - 0,200P1 " | 0.258PI - - -
;< Ms | -0,050p” | -0,133PI' | -0,158PI | -0,063kl | -0,062ki | -0,061Kl
A(mfrf)“‘ -0,050p! | -0133PI | =0,158P - | -0,063k | -0062k .| -0,061k
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M Qva S Dang téi trong L o

SO’ dé ‘ » . ’ tepsT 4 Py p | e ,
aattai | PPN | gupedey | £ | 00| e | e, Pireri:

g » E NN A A . O
g@l tU’a ‘%%“_,____1 i AR | R | 0.5t ; 0,5t f ij“ g.'en D.in aH, 84 a3

d= | Mg (min) | -0117p | -0,311PI | -0,360P1 | -0,146kl | —-0,145kl | —0 142Kl

Mc -0,033p!? -0,089P! -0,106P1 0,041kl 0,041kl | —-0,041kl

8 B (max) | 1,200pi 2,533P| 3633P1 | 1,261k | 1249k | 1,244k

Qg (min) | -0,617pl | -1,314P | -1,869P | -0646k | -0,645k | —0.642k

< lQu(max| o0883pl | 1222P.| 1,764 | 0605k | 0604k | 0602k

de Mg (max) b,O’l?plz 0,044P1 0,053PI 0,022k 0,.021k,l 0,021kl

do | Mg | -0,067pf
SHRES NI B Y BRI

04781 |  ~0,211PL. | ~0,083KI .| .-~0,083K| - ~0,081kl

0_5_,021 k

.ysls.0.0tf?p,Iﬁ:-:v 0,@44‘9‘:; ik

O:OSSP i . 0‘022k ; 002.”(

A
8
[o
@
.'3}
o1 I
X

! i T

¢« | Qan(min) 20083l | 02235 | -0264P" | -0108k | 0,104k - |:%9,102 |

My | 00772 | 0238R | 0,193P1 |- 0,104k 0,103k | 0,098k

1

M1z o 0,143P1 | 0,247Pi - _j g

Y

Mt | 0087pF | 00791 | 20070PI | 006K | 0,053 | 0049K

|
I S ogqosPl |- | - 1 -

i

9

Ms .| —0107pf | -0,386PI | ~+0,330RI |, ~0,134Kk |- 20,133kt | 0,30

L 0218
v

[l

I
=
[¢]
g
o
o
- e
-
i3
D

‘.‘,,;_.,ho.{gom,,_ ~0,226PI .| ,-0,089Kk {0,088kl |, ~0,086kI

0,2001

8

s

&

Y B A A o 3 5]

B[, 114300 L 2381P | 3452P | 1479k | 1478k |- 1474k

1 0.92901 ) 1.810P-. | .2,774P 7 0910k | 0,910k |’ 0912k -

o, Qi | —0.607pl: | -1,286P | -1,830P | —0.634K ‘| -0,633k | "20,630k

v Qus | 053Bp1 | 1,008P 11,613P° | 0,545k | 0,545k | 0,544k

Qi | -0464p | Log0sP |“i1387P | 0455k | 0455k | 0,456k
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So db
dat tai

.M, Qva
phén luc
gbi tua

Dang tai trong

' P
Fo, 40,5 , 1

A
Wavmm]

RN
RN
i 1

P
F i
Ay N
.iw,m,f/almi
1

R f

e, | el

(2113 ., 4

LA ey gdty
| I D |

(030, B4 B3,

o8, o5,
1

i

Mﬁr (m.a_X)

0,100pi?

0,286P!

0,222P1-

0,134kl

0,132kl

0,126kl

M2 (max)

0,238P1

0,332Pi

Mis (max) - - 0,108PI - - -
o | —o0.160PI* . |
My (min)| - - 160 - - -
2 (i) - 0.127P1 | o'i7opyy | ~0.086KI | -0056Ki | ~0,085ki
Mo (min) | - -0,111PI | -0,141P| - - -
) ) -0,123PI* |

t

(~0/134P1)

HE _0'054‘)'2“

‘| -0,170P1"

0,067k

" 10,067kl |

~0,065kI

], -0,038pP

~0,096Pl.:

=0113P1:-

1-0,045KI"

740,048k |

£0,044K]

. 0,857P . -

1

| 1.330P

. 0433

L
10,433k

0,425k

~-0,048P)

| -0,028p1

"~0.030K]

-0,030kl

-0,029k!

M127(Min) - —0,0QQP[ | ?-_5_0'085‘:?'1 - E i
Mia (min) _ P : .,:_._0‘%‘41:?17 3 i —

0,208P!

" 0,090P1"
1(0,099P)

0,111k

0,108kl _

o,iozkl

Maz(max)| - . | o0222P | .0275P1 | - ] I~
Mg (max) B = | (0,139PI) T g -

~0,054pl?

~0,143b}

| Ze170e0

~0,067kI

1067k |

0,065k

'+ +0,036p/*

~0,095P!"

-0,113P1

-0,045Ki

| 0,045k

©-0,044K1

- ~0,064pl -

-0,143P

-0,170P

0,067k

~0,067k

0,065k

;¢°‘ 
e

- -0,121p1%

~0,321P1'

.0,382P

os1kt |

~0,150KI -

_0, 146Kl

~0,018pl?

.=0,048P!

| ~0,087P)

120,023Ki*"

. 10,002 |

~0,022K

| -o.088p7 |

=0,155P|

0,072 |

-0,(})701«

12,595P

3707P

1,279 |

1,278

1 1,270k

=1,321P -

- ~1,882P:

1 #0651k -

0880k

!
-0.848K

 0,603pl

. 1.274P

e

”01621‘"8'(* S B

0,628k

| 0624k
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So dé
dat tai

M Qva
- phén lue
gbi fira

Dang téi trong

[ ’ )
e [ f I
AN L+ e Bt
-4 51 P R R NENZRENGE
‘ | 1 ' 1 I 1 ]

iR #
291 &2! LX) [
i

a3, 64 o3
i 1

A A
£

PR
t -0

1
H 1

A AN
A B

Mg (max)

0,036P!

0,042P1

0,017kl

0,017kl

0,016kl

Mc

-0,143PI

-0,170Pi

-0,066ki

-0,086kI

-0,064kl

Mp

~0,131PI

-0,156PI

~0,062kI

-0,061kl

~0,060k!

B {min)

-0,214pP

-0,254P

-0,100k

-0,100k

-0,086k

Q1B (max)

0.036P

0,042P

0,017k

0,017k

0,016k

Qzp {mMin):

© -0,178P

-0,212P

-0,083k

0,083k

-0,080k

T E 2 A 3 A
3 f

3

B. c. ..
SR I W IV RN YO

A
A

Mg |

| 0005

-0,113P! -

" -0,045kI

0,045k

—0.04¢_lk! _

|+ ~0,286P1:..|

~0,339P1"

© ~0,134KI"

: .;_0’11:1‘33“::_"

~0,130k

C (max)

2,381P.

3,452P |

1478k |

1,176k |

1,472k

| Qg (miriy|

1o _12,1791.P_.=

¥

1.726P

' _0588Kk |

0,588k

oy

-0,586k |

FRs .
E .
LY

e |
-

~0,190P!

-0,226P

-0,089kI

-0,088kl

| Méi(max)

0,005P |

G.113P1

-0,045k!

0,045KI

~0,086kl

© 0,044k

C (min)

~0571P

-0,679P

~0,268k

0,266k

-0,260k

~ |Qac (max)|

- 0,286P

0,330P * |

0,134k

0,133k

0,130k

Dim

n&m 9h|p

02108

L b

0,240P1

Loy
- 0,194P1

0,106k

0,104kl ?

0,099kl

0,146P!

0,250PI

i
Pt

i
o . :

-0,028P1

0,076P1,. |

0,052k

; 0,046k|

10,099P)

0,125P"

~0,014PI

71 N
0,123PI"

0

0,068k

0,061kl

0,123P1

- 0167P1

0,086k

i
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PHU LUC

So dé
ast tai

M Qva
phén lyc
géi tua

Dang tai trong

F

AL,

et

1
[
E— —

sl I

A LA A LA
I —

+a03 F

4

=G P

PRtaaniu g

a5, ast |
i

Lbd gen gat
i i ]

L3, 04t 83,
’

Mg

~0,105pl?

-0,281PI

-0,333PI

-0,131k!

—0,130k!

0,127kl

Mc

—0,079pF

-0,211PI

~0,250P}

—0,009kI

—0,098k|

—0,096kI

A=Qqa

0,395pl

0,719P

1,167P

0,369

0,370k

0,373k

B

1,432pl

2,351P

3,417P

1,163k

- 1,162k

1,158k

C .

0,974pl

1,930P

2,917P

0,968k

0,968k

0,969k

Q-

. —0,605pi - |

~1.281P

-1,833P

- —0,831 k

. -0,630k

0,627k

an

1l070p ¢ |

f
1/583P.-

| ojs32K:|

o

Quc.: |

;'—0',5474p'| -

- -q,'gsop»-z

L —1,471P

; ISR
0,468k

0,468k

14 0,531k

'-0,469K

‘?’wi

- 0500p |

1,000P

1500 |

Miq (max)

0,100pi? -

10,2870

0222p1

0,500k .|

0,135k

0,500k

0,126k

M12‘_(max) .

0.240P1

0,333PI |

0,132k

1 | Mga (min)

(~0,144PI)

M43 (max) - _ 0,111PI - - _
1o | -oneopr | ST
M2y (min - -0,129 " { -D, . —0.0f ~0.05
21 (Min) | Pt Coeopl | 0,i058lgi 0,0.58k,|. 0,056k
| Mz (min) - -0,117P1 | -0,146PI - - -
) i -0.182p1 | |

Msq (max)

0,086p2

0,228P1

—0,125P1*

| -0.138P)

0,117kl

0,117ki-

I 0109k

[Maz (ma) |

0,228

0292P1"

-

Ms

-0,053pl

~0,140P1

1 T

' ~0,167P1

" -0,066ki

~0,066k!

0,084k

Mc

—0,039pl

 ~0,048K|

Tl A=

Qua
(max)

0,447pl

~0,105P|

0860P |

" _0,125P!

1,333P

~0,050kI

. 0,434k

-0,050K!

0,434k

. 0,436k
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v

Sodd
dat tai

M, Qva
phan lwe
g6i tira

Dang t3i trong

A
" ¥ B

ot

12, i3, i
=t

B

if/l I'ﬂ'i'/l,l'/dt

e,

=R P

1 85 a5t

EagR 4

o4t gy g4
1

iR P

[0-31' o4 an

Miq (min)

-0,047P!

-0,028PI

-0,030kl

-0,030kI

~0,029kI

M1z (min) - -0,094P| | -0,083PI -~ - -
-~ - ~0,139P1 - - -

MQ {min)

My (max)

0,205PI

0,000P*
(0,100P1)

0,109kl

0,106k

0,101kl

0,216PI

| Mg, (rhin) |-

~0,125P1

o o |Maz (max) -~ 0,271P | - -~ _
4o | | . :
e iy (maxy| | - Do omeRe -
ot | B +{0,130P) ) i

~ | -0,108P) - B )

~0,053pF

otatel-

_0.167P1

~0,086kI

| -0.066kl

~0,084k]

Mg

~0,125PI

~0,050k

+0,048K

~0,039pl*

~0,053p1

~0,105P|

-0140P

-0,167P

| -0,086k

~0,050K]

0,086k

~0,064k

 -0,120pl%..|.

~0:319PI

-0,149kI

©~0,148KI .

~0,144Kl

-+ =0,022pf -

~0,057P

- -0/379P|

~ -0,068P|

—0:,027kl '

" 20,027kl

-0,027kI

| -0,044pi |

-0,118PI"

- ~0,140PI

—0,055k1

+-0,055k! -

~0,053k

~0,051pl* |

~0,137P

-0,163P!

0,064kl

-0,063kl

~0,062K!

1,218p1 "

1 .
2_,7581P'-

'3e89P |

1,271k

| 1269k

1,261k -

~-0,620p1

T 4,319P

-—1;,879P

0649k

- -0,644k

~ 1,508p1 |’

12627

" 1.811P

0622k |

0.621k

10,617k
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.M Qva | Dang tai trong
So a6 - S T T
auttgi | PhANWC | prpebm | | L i, | T, | TG,
gbi tira T D S s S I e mmcn B e i S s I e somaii
Mo (max)| 0014pP | 0038PI | 0045PI | 0018kl | 0018KI. | 0017k
i Mg | -0,057p | —0,153PI | -0,182PI | -0,072kl | -0,071kl | -0,069kI
5 ‘Mo | -0035p | —0.093PI | -0,110PI | 0,044k | 0043kl | -0,043K
§Z Me | -0054pf | -0,144P1 0,170 —o,oeml‘ ~0,067kl | ~0,065kI
d-1 | B(min) | -0086pl | -0230P | -0273P | 0,108k | o108k | 0,103
i Qs (max)| 0014pl | 0,038P -0,045P - { 0,0_18k 0,018k | 0,017k
| QZ%B (min) | -0,072pl -9,1__91’9?‘ | ~P,227P- -Zo,ogoa-: -q,oagk:. __ .Lo,oseik
Ms | -0,085p” 0,093P1 .!":'—6,110Pl | "‘-é),O4'4k‘I '—0%,0.43k| -00421<1
P Mc (min) | ~0,111p%" | ~0297Pl  _b3sspt | -(},1391« —02,1"3:akl"= :";;:;0,4134'k1
QN Mo _-o,ijzopr2 _0,054b1 | ~0,064P1 | _0,025K —~O'.:02.5,kl '. :'_.._—10,024kt
gi 1 Me | -0057pF | -0,153P ~0,182P! ;Q,OZ(_'I;‘k_] | ~o.071K -;0,069kl
3m C‘(miaxl_) f I1’,§1'e7_p| 2}4479 3530P. | 1,209k .1,i208k | 1202
i Quo (min) | -0,576p1 | -1,204P -A.742P 0,595k ~0;595K -0,592K
|Que (max)|  0501pl | 1242 1788P | 0614k 0613k | 0610k
Mg | —0,071pf | -0,188PI ié,zé‘apl' ;oi,oa'm ~0,087kl | -0,085kl
i | Mg (maxy |+ 0.0320% | 0.086PI" 0/102P1 |- 0,040k | 0,040K1 0,038kl
L my | 005908 | ~1,156P1 | -0186PI | -0,074ki | -0,073KI | -0,0724
i’u Me _0,048pP -0,128P1 | -0,152PI; _0,060KI .| -0,050KI 0,088k |
e C(min) | -0q94pl | -0517P | ,—0:.61;:1‘?;_; _-0241k | 0240k -.-fo,zsskw |
| ¢f ___ch:_(rq_ax) 0103pl 0274p | _0,;38,5:!?; ojt27k | . 0427k | 0123k
Qqo (min) | -0091pl | -0,242P o,izss,P s -—0;,11»§ki;_ 0113k 0,110k

. .
L
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Phy lyc 18. Bang chuyén déi don vi ky thut cil sang hé don vi S|

- Hé don vj S
Pai luong B: nvi : Quan hé chuyén déi
KIugtel | rengoi | Ky hisu
kG Niuton N [1kG=981N=~10N
Lirc T kild Niuton kKN [1kN=1000N;1T=9,81kN ~ 10 kN
méga Niuton - MN {1 MN = 1000 kN = 1000000 N
kGm Niuton mét Nm kGm = 9,81 Nm = 10 Nm
Moémen
Tm Kild Niuton mét.| - kNm - |1 Tm = 9,81 kNm = 10 kNm; 1 kNm 10" Nmm
ke/mm® - |Nidtorimm® | Nimm? |1 Pa=1 N!m ~0,1 kaim? |
kG/em? |Pascan Pa |1 kPa = 1000 Pa= 1000 Nlm = 100 kGlm
Ungsuét [0 + - 1 MPa 1000000 Pa 1000 kP,a ~ 100000 KGIm?
Cudng a6 1MPa=1Nmm? - b
Mbdun dan
héi Tim®>  |méga Pascan MPa 1 kG/mm? =9, 81 Nlmm b 10 Nlmm
1 kGlem? = 9,81x10% Nim? ~ 0,1 MN/m? = 0, MPa
1kG/m? = 9,81 Nim? = 9,81 Pa ~ 10 Nim?= 1 -
daN/m?

-
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