
N I nfng nim gAn cl6y, b6 t6ng cudng dQ cao

l\l IB^rcPg) 9yg"."1,9y1s nsEry cing rQns rai

' ' tren th6 gi6i vd ViQt Nam trong c6c c6ng
trinh ngAm, c6ng hinh giao th6ng, c6ng trinh d6n
dung va lien tuc aluqc nghiCn cr?u phit tri6n. Tuy
nhi6n, vi6c Ong dr,rng BTCDC A ViQt Nam cdn hqn
ch6, do c6c tdi li6u chi d5n thiCt kC hiCn nay m6i
chi 6p dung cho b6 t6ng c6 cudng-dQ d6n 70 MPa
[1] va cac nghien.cou, thi nghietfr Ong dung vao
thiet ke, thi c0ng c6ng trinh chua nhi6u, cAn duqc
nghiCn cl?u ee O6 sung, hoirn chinh. Trong khi at6,

c5c nghiBn c0u vi thi nghiQm v6 c6c dic tinh vit
liQu, Ong x& k6t c6u hong cAu ki€n chiu n6n u5n d
c6c nudc ti6n ti6n dd cho thdy su khac biQt d5ng
k6 giii,a bB t6ng thudng vd BTCDC c6 cudng dQ

chiu n6n tren 70 MPa.
Phuong phap bi6u dd tuong tac trong tinh toan

cOt chiu n6n girlp cho viec thiCt kE ilon giin, tluqc
srl d1rng nhi6u trong c6c ti6u chu6n nudc ngodri
nhu 858110-1997; ACI; AASHTO; EURO CODE
nhung chua rlugc dB cQp cU th6 trong c6c tieu
chuan thi6t k6 kct ceu crla ViQt Nam. Vi viy, vi€c
nghien cuu phuong ph5p sir dung bi€u ttti tuong
tec trong tinh toan cot chiu n6n lech tam mang y
nghla thuc ti6n va khoa hgc sau sic, dac biC.t la ap
dung vao k6t c6u s0 dung BTCDC.

1. Co s& lf thuy6t

1.1. MQt s6 dic trung vQt liQu cia BTCDC
trong tinh toAn ket cdu

1.1.1 . Duong cong Ong sudt-bidn dqng
Dudng cong rlng sudt bi6n d4ng crla BTCDC

khac hon-so vdi b6 t6ng thudng. _KCt qua thi
nghiQm th6 hiCn trCn hinh H.1 cho thdy khi budng
d9- be tong teng, dudng cong ung su6t bi6n dqng
th6 hiQn d0 c*ng ban dAu ldn hon va mang dac
tlyng !u161 tinh hon [2]. Di6u.ndy c6 inh hudng
d6n c6c hQ s6 quy cl6i Ong suat va chi6u cao kh6i
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b6 t6ng chiu n6n, cdc gi6i han vC c6t th6p va st?c
kh6ng cria mat c5t liCn hEp.

1.1.2. Cuong dQ chlu ndn
Cudng tIQ chiu n6n cia b6 t6ng aluqc xec alinh

bing thi nghiQm chiu nen. Khi srl dvng BTCDC,
cudng d0 y6u cAu cho c6c m6u hinh trq kich thu0c
6x12 inch (150x300 mm) c6 th6 vuqt qua khe neng
cia thiCt bi thi nghiQm. Do Ct6, m5u try 4'.8 inch
(100x200 mm) c6 th6 duqc s0 dUng d6 thay th6
khi thi nghiQm n6n vit liQu [3].

H.1. Anh hudng cia a-wng dQ bd tOng ddn hinh
dang duong cong img su6t-bi6n dqng (theo [2)

1 .1.3. MO dun den h6i, Eo
D6i voi. be t6ng thudng cl6h 70 Mpa, mo

dun dan h6i tinh beng Mpa duEc xdc dinh theo
22rCN272-05, AASHTO LRFD vd ACI 318
nhu sau:
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G]IM

nang chiu llrc n6n P va m6men u6n. M. Bi6u tld
tLrong tac chia mdt phang lam hai mien b6n hong
(bCn tai) va ben ngoai-(bCn phdi) dudng cong P-
M. MOi cap n6i luc thiet kC (P,M) tuong Ong vdi
mQt CIi6m trong mat ph5ng. Khi tfi6m d6 thu6c mi6n
trong, ti6t dien di kha nang chiu luc. Khi tli6m d6
thuQc mi6n ngoai, tiet di6n kh6ng chi khd ning chiu
luc [7].

r(HoA HoG UA Got{G t{G[E iltll

C5c di6m tr6n bi6u d6 tuong tac the hiCn s*c
khang doc truc Pn vd s0c kh5ng m6 men Mn cluoc
tinh toan dqa trCn dac di6m rlng sudt, bi6n d3ng
cia ti6t dien, trong d6 bi6n dang nen tOn nhdt c0a
bC t6ng la ecr=o,003 vdr bi6n dang 6 trang thei chay
cia c6t th6p ld e, (hinh H.3). . .

Dfra trCn nguy6n lf can beng bien dang (hinh
H.4), gi6i hqn soc kh6ng lqrc dQc truc Pn vA su6
khang m6 men Mn cOa met cit duoc x6c dinh theo
cac c6ng tht?c sau:

Pn=otf 
"A"+;F",=g1f "ba+f 

Ere"A"1+f Eye '"A's;(6)
Mn=q jf c&Yc+IFsiYsi=q jf cbaYc+IfsAsiYsi+If sA'siYsi

=ot f .ba(dl2-at2l+!Ere"A";Y";+f Eyc'.A'.iY"i (7) '

Trong d6: A"- Di6n tich cria phAn bC t6ng chiu n6n
quy d6i, Ac=ba; e", e., - Bi6n dqng cia c6t th6p ving
k6o vd vtrng n6n; Ey - MO dun dan h6i coa c6t tn6p;
f" - Cudng d0 chiu n6n crla be t6ng; fe_- L.rng su6t
trong c6t thep chiu keo; f", - Ung su5t trong c6t
thep chiu n6n; A.; - DiQn tich cria c6t th6p chiu k6o;
A'si - Dien tich cia c5t th6p chiu n6n; X" vd Y" lAn
luot la tQa d6 cria trong t6m cria ph6n b6 t6ng chiu
n6n so voi trqc X, trqc Y c6 g6c tga dQ ld trong tAm
c[a met cit nguy6n; X.; vd Y,; lAn luqt ld c6c toa d6
cac thanh th6p trCn mit cit so vdi truc X vd Y.

H.4. Bi6u dd Ong sudt va bi6n dqng c1a cdu kiQn chlu nen u6n

1.3.2. NguyCn l'! xAy dyng bi6u dd tuong tdc eMn=eMg=0.
cho BTCDC Di6m D2: CAu ki6n chiu n6n u5n

-Tga d6 c6c di6m chinh tr6n bi6u d6 tuong t6c Aschiu n6n. e5=0,5.er.
the hien trCn hinh H.3 d6i v6i cot BTCDC td c6c d-d, c-d,

c6t th6p

cap gie Ai (erMn, ezPn) trong al6 Pn, Mn tinh theo
cac c6ng th',c (6), (7). Hg s6 s0c kh6ng u6n
qr=0,9; hQ s6 suc. kh6ng n6n dgc trUc qz=O,ZS
(theo [1]). Cac he sO 6p dung ri6ng cho BTCDC k",
01, Pl aluqc xec dinh nhu tld. n6u 0 tr6n. TAa Clo chi
ti6t cac di6m tr6n dudng cong P-M crja Bi6u d6
tuong t6c nhu sau:

Di6m D1 : CAu ki€n chiu n6n d0ng tam
C="o; e"=e'.=e6u;
qPn=ePo=Gf c(,\-A's-As)+ fy(A's+As) ;

"=6:;;;1; €5'=€6u- i

gPn=0,75[o,1f 
"(A"-A'"-&)+A'"e'" 

E" +A"e" E.]
gMn=0, 9[a1f 

"(A"-A:-AJ(d/2-al2)+A'se'" 
E"(d/2-d')

-A.e" E"(d/2-d')1.
Di6m D3: QAu kiCn chiu n6n u6n. C6t th6p As c6

bi6n dang e"=g;
, d-2d'

C=O-O; Ss =tcu d, i

9Pn=O,75[oif 
"(Ac-A's-As)+Ass's 

E" +A.e" E"].
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H.5. Bi6u dd tuong 6c cIa tiet dien b=d=6OO mm, p=4 ol
Dudng cong P-M tinh theo 22TCN272-05 kh6ng cli6u chinh hC s6 ko q1, Bl
Eudng cong P-M tinh theo 22TCN272-05 c6 ddu chinh he s6 k", q1, fu cho BTCDC
Di6m c6 toa clo tuong (rng fii tryng thi6t k6 (P,, Mu)

i1

dien d6i x0ng c6 cudng ct6 l6n d6n 128 MPa. Cdc
nguyen lf thi6t ke hCn tl6y dp dung cho cac c6t tiCt
diCn cho nhft, tuy nhi6n c6 th5 duoc nghiCn cfu ep
dqng cho cAc cot ti6t dien trdn vd elip.O
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4. Ki.lt luan vi ki6n nghi

C5c nghien c0u ve ty thuy6t vd thqrc nghi6m nhu
di trinh bAy cho th5y Ong xir n6n u5n cia BTCDC
c6 m6t s6 di6m kh6c biet so v6i b6 t6ng thudng vd
dac trung vat liQu, he s6 sfc khdn-g dgc trqc, hQ s6
quy d6i. rlng sudt va hc s6 quy o6i chi6u cao kh5i
Ong suat. Khi tinh toan s*c chiu tdi cia c6t BTCDC
chiu nen l6ch t6m cdn luu ! s& dqrng cac hQ s6 dieu
chinh pht hop cl6 xdc dinh cec di6m chinh tren
duong cong P-M crja bi6u tI6 tuong t6c. Cdc nghiBn
c&u-trong.Sai bao nay cho ph6p m& r6ng cac ti6u
chuan thi6t k6 hien .tai -6p dqng d Vi6J Nam
Q2ICN272-05) d6 thiCt k6 cot hinh chif nhat tict

I G0ilG ilGHTEP u6 sd I . zoro



@ emz-rrOsgualuunungc

6up1q 6udt1 9A :det u1lq nn6M

'oooz 'sserd cuc 'IooqpuEH
6uueaur6u3 e6pug ''-1 uen6 'JM uaq3 I '9997 '6unp i(gy upq 19nx pqp d9q1 19c 6u91

?q lQc uQlp l?tl ugol qu,1 6u93 qu16 u9ln6p 2
9002 'ls) 0z or dn flfucNoS

HICNIUIS-HCIH 9NlSn Nelsfo lvunrcl-ll ,uErturrt/{ puE etz,"'tr,!liuo.il"fi?fl1r"irn

elels eurlorec quoN uoqeuesslp pqd 'urlnloi.
aler3uoo q16ue4sq6tq ]o lnotleqeg 'S ully I

'LOOZ C'C 'uol6utqseP1

'pJeoq qcJeesal uotlepodsuelf 'suolsl^o.rd

uorsse.rduioC pue elnxell :aleJcuoC lelnlsrulS
qpue4g-q6;g ol suo[ec[pedg uEtse6 ebpug

OIU-I aql 1o uoqectlddy - 969 lUOd3U dUHCN
''l- p elz tned 'ueJlullllA .llLuv 'elle)lzlu ltuEs 't

'9002 'uo[ecrlqnd vMHl
'aprn6,srauErsep leJnlsnJls alelguoc acueuloped
rl6lH 'uo[eJlstuttxpv AElrrq61H le.lopal 0

(g 6ue4 oeql dsrl)

"HmHIII nnc ffiHlll,l

glfl ilr0]'r !lr0c [i coH voH)t WNC

lBulJou .i
uoa Aloq

8u417 6ubt19A :det u?g Rrt,FN
'ecuernssv

^ 
oU esEqd-rllnu! 7 mo13 edt6 'puEllel8 e^O I

'leersl '82669 
^l^v-1e1 

'r{ysaruu1
nrnylel 6uuaaur6uf lo AlncEl '.lalsuaf lEoH pue

scrueqcel4 prnll ]o Ueuyeda6 'rvrog 6n;s snonupuoc
ur selqqnq pa1e6uo1e lo seucolel lBuogelsuetf
'reueqs "l 'EeureE o 'moH ue u 9

'^llncel )alsueJl teaH pue $rueqcaf{
plnll lo lueu:yede6 'lr lo peaqe 1;ep fitcolen
eql pue uollour alqqnq :o1Ae1 at{} uea4eq uotlelol
oql 'eeurEg O 'Jaueqs'l 'r$suo1o6 5 't

6ur66n1g era^os Jo firlrqe1g '|a1reI epnqe^ e
'cu; 6uueeur6u3 u:na1o.4a6 1o r$atcog

'slla6 ur /'^oll eseqdlllnn 'lllJg 'd seurEt 'Z

aprnotl6rsec
aurladr6 eseqdlyn6l 'r{ueduoc .uoJo^eqC I

" oYHv r,rvHr n3r1ryr

tr 6ugl lnu {pqc 6ugp gqc 6ugq) tluu} 9nb
egq 6u0p nl ,i,rpr'.tu dta u?tqr h?p 9a 6u9qd qLu

dPt l?lr.tl ?s nes r!:1 9p 6uOqu lql 6ug1 lnu [pqc 6uqp
gqc ilugql ?p uen qu 6ugp cQr^ 

^el 
6uPq ]9s oPq)i

r.tcec 6upq tiugqd 9u ugrq c,nql rel -ep 1n'Aeq1 'ugrq1
nglp uen oupi 6ugt 1nu gqc 6u9u>i 6ugu qulq'gu
niri u9rq6u bu6r eu 9s h4rc ug;q6u 'ltl6u ug!)

'ngp ug[nqc
uC^ 'cpr.ll rEql ]gns 6upu gqc uEq 9u op u?ltll
n?rp ue^ 6unp pnb narq l?x utex lPqd u9c u?lrlu An]
'u'?lw n?lp uen pu 6u9p cor^ 6uPq Pnb norq ?Llc
6u'gr.ll cd 6ugl Uu oEt 

^pqc 
6ug6 :6u9r quru 6u4qc

pp'uen 1qq1- 6u9p qcAJ 6upq 6u9t 'Uu oel IPqc
6u9p 6ugqd gu tlulq gul 6unp dg cO!^ 19^'9p quec
u?q 'ugp 6ug ugn6u Eq u?!ql n?lp ue^ 6upq 6u91

11u oei,tpqc 6u9p gqc 0u9pt 6uOut eq enb 6ugp

leoq cEl ugfn6u'qulq 9[! eJ enp nnc ugtq65
'upol quJl pnb l?l ugp qu!q3 6uQnq

qug ?^ 6ugl uu o0l 
^pr.lc 

6ugp epc 6unrl cPp

Ql ne^ ?l 6ug1 1;ru rpp ngrqc'6ugp tugtqc 6ug1 '6u91

fnu 
'oet 

^>t 

nqc Elo lgp 
^Eql 

ns {9q1 oqc LuQ;qOu

cnql 9s uetn qulqc notq 'uoq doq nqd'uotl c9x
qulqc ugol quJl plb l?l otlc pooM 8llrH ugol qun
r.lulr.l Qur u0rq6u cnql 9s uleql qulqo nolq coln
'6unqc r9u 6ug 6uo4 eqd ep r(pqc 6ugp pit 6ugu"tgu
6u91 1r;ru fpqe 6uqp 9n 19nb 6u9] que4 c4rq conp
er 6unp qulq e1 6u4qc d;tt6 ps oc el 

^9G 
ougl l[ru

{pqc 6ugp qupq} qutq tgtE que.r u?lul conp Br 6unp
qutq p!6 oQp dnr6 relln6 pue leltef enc 6u91 1;tu


