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cot Cling va cot mem doi xifng. ThUc 

hien vi du so nham lam sang to each 

tinh toan cot be tong cot cu'ng chiu 
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ABSTRACT: 
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calculation method fidly encased 
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using recommend design reinforced 
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illustrate the calculation of fullv 

encased sections columns 
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I.Datvande 
Cot thep va cot be tong cot thep duoc sCf dung lam ket cau chiu luc trong xay dUng, nhUng gan 

day loai cot be tong c6t thep ditoc tang cuOng thep dinh hinh hoac thep h'inh to hpp trong phan 
tiet dien nham nang cao khS nang chiu lUc va kha nang chong chSy cua vat lieu thep (Hinh 1). Mot 
s6 tai lieu goi chiing la loai cot lien hop be tong bpc hoan toan thep, hoac cot be tong cot cUng 
{fully encased section). 

Cot be tong c6t cu'ng dupc su dung rpng rai o nhieu nuc7c tren the gicji nhu Nga, Anh, My, QUc. 
Phap. Trung Quoc, Nhat Ban, Singapore v.v,.., trong xay dUng cac nha cao tang va 5ieu cao tang, d 
Vigt Nam, gan day cung da sudung cho nha cao tango hai thanh pho Ion la Ha Noi va Ho Chi fvlinh, 
nhu tcja nha Viettin Bank, nha Qudc Hoi, nha HUD tower, nha Dollphm Plaza [Ha Noi); thap Bitexco 
(HP Chi Mmh) 

Tieu chuan thiet ke ket cau cot cuTig noi chung va ket cau cot cot cifng noi rieng cua mot so 
nuoc cung da de cap den nhu tieu chuan EC4 (chau Au), JGJ 138-2001 (Trung Qudc), A ISC (My), 
[^hung tieuchuan thiet ke cho loai ket cau nay o Viet Nam chua co, cacnhaTuvan thucing sudung 
tieu chuan chau Au, quy pham My de tinh toan thiet ke Tuy nhien, cac tieu chuan tren cung khoap 
dung cho Viet Nam, bOi con nhUng quy dinh khac nhau giUa hai he tieu chuan ve uat lieu be tong, 
thep va quan niem tinh toan. Thay rang, tieu chuan thiet ke ket cau thep va be tong cot thep cua 
Viet Nam, TCVN 5574 2012 va TCVN 5575:2012, dUOc bien soan dUa theo bo tieu chuan cua Nga ve 
thiet l<^ k^t ciu be tong cot thep va k4t c^u thep, SNIP 52 - 01 - 2003 (Cn 63 13330 2012) va SNIP 
11,23-81 • (Cn 16.13330 2011). Dong thPi, trong he thong tieu chuan cua Nga khong co tieu chuan 
neng de thiet ke cot be tong cot cu'ng, nhUng cho den thoi diem nay co HUPng d i n tinh toan [8] 
dua theo HUdng dan thiet ke ket cau be tong cot thep [6| ua Huong dan thiet ke ket cau thep [7], 
Theo do, cac ky sU Viet Nam cung de dang tiep can tieu chuan cua Nga, ua hoan toan co the ap 
dung chung khi tinh toan theo tieu chuan cua Viet Nam Gan day, noi dung bai bao [3] cua tac giS 
da de cap den usee tinh toan cot be tong cot cung chiu nen uon, trUPng hop; (1) Cot cdng bo tri tap 
trung 6 bien chm keo va nen, va (2) Cot cu'ng bp tn dpi xUng P p h i n bung cua cpt. Tuy nhien, cung 
thay rang trong cac nha cao tang hien nay P mot so nucfc va P Viet Nam, he ket cau chiu lUc lam 
uiec theo so do khPng gian, ma da phan cac cot chiu nen lech tam xien Do la trUOng hop tiet dien 
chiu lUc nen N dat P ttong tam va mp men uon M co mat phSng tac dung khong chCfa truc dai 
xCtng cua tiet dien Vi vay, nPi dung Pal ra trong bai bao nay la tnnh bay phuong phap tinh toan cot 
be tong cot CUng Iheo tai lieu Huang dan cua Nga, ap dung de kiem tra kha nang chiu \Uc cua cot 
chiu nen uon lech tam xien, tiPt dien cot chi i nhat co cPt cUng (thep dmh hmh hoac to hop) ua c6t 
mem (cPt thep thanh thong thuong) bo tn dPi xung. 
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Hinh 1. Thep trong cot be tong cot cilng 

2. Hinh th i ic va cau tao t i§t d ien cot 

2 1 Hinh thuc ti§t dien cot 

Cung nhu cpt thep va be tong cot thep, cpt be tong cot ciing co 

hmh thiic da dang, phu thupc vao tiet dien phan be tong boc thep va 

hinh thu'c va each bo tr i thep hinh P ben trong. Theo tiet dien ngang. 

thifcjng CO dang hinh vuPng, chU nhat, tron, da giac hoac chU 1, chCr T 

[1] Theo tiet dien cot ciing dung thep dinh hinh hoac to hpp han, 

thucmgcodangchuC, ch i i l , ong vachi i thap Theo cach bP tn cPt ciing, 

thep hinh dupc bo tn tap trung a bien tiet dien hoac bo tri o trung tam 

"etd ien.Trongt ie td iencot , thep hmh duoc b o t n d o i x u n g hoac khong 

doixi ing(Hinh2). 

M * I — I 
I I 

va Ca a 1 cm (L - chieu dai ciu kien giCa cac diem lien ket theo phucmg 

t inh toan; h - chieu cao (chieu rfing) tiet dren c i u kien). 

Doi vcri ciu kien chju nen cua ket cau sieu t inh, do lech tam cua l u t 

doc doi vdi tam nen cua t iet dien eo dupc lay bang do lech tam & diXdc 

xac dinh tCf l inh toan t inh hpc cua ket cau nhung khong nho hon do 

lech tam n g l u nhien ban dau Cj. Doi vPi ciu kien chju nen ciia ket cau 

tinh dinh dp lech tam cua lUc doc e^ dupc lay bSng tong cua do lech 

tam xac cRnh td t i nh toan tTnh hoc va do lech tam ngau nhien & . 

Khi cdt cOng duoc bd t r i doi xdng, cho phep do lech tam eo duoc xac 

dinh ddi vcii trpng tam cua tiet dien. 

Ghi chu: Tam nen cOa tiet dien la diem dat cCia hop lUc ciia luc nen 

trong be tong va tat ca cac cot thep dpc tinh dUpc theo siJc ben vat lieu. 

b) Anh huong cua uon dpc; 

Tinh toan cau kien chiu nen dUOC tien hanh trong mat phang vPi dp 

lech tam tinh toan cua luc dgc cung nhu trong mat phang vuong gPc, 

trong do eo dUpc lay bang do lech tam ngau nhien, khi do anh hudng 

cua uon doc dUpc xet den trong ca ha) trUdng hpp. 

Tinh toan chiu nen lech tam xien dupc t e n hanh khi dp lech tam 

tinh toan cua lUc doc eo theo ca hai phuong. 

Neu tinh toan ket cau theo so do khong blen dang thi tn jc cac cau 

kien cp U / I M > 14 (Uq - ban kinh quan tinh cua tiet dien ngang quy doi 

cua cau kien tUong Png vPi dien tich ti'nh den tat ca cot thep dpc) thi 

anh huPng uon doc den kha nang chiu luc cua tiet dien trong va ngoai 

mat phang, Khi do, cua dp lech tam t inh toan can xet den bang cach 

nhan ecvPi he so r\ dupc xac dinh: 

n - - (1) 

(d) (e) (f) 
Kinh2 Molsohinhthiictietdieneot 

Viec lya chon hinh thiic tiet dien cpt phu thupc vao so dp lam vigc 

cua Chung trong he ket cau va tinh chat tac dung cua tai trong (dung 

tam, lech tam hoac iech tam xien); giai phap thi cong va kien true (cpt 

uuPng, chu nhat, tron) Khi thiet ke. can lua chpn hmh thiic cot ua giai 

phap bo tri thep hinh sao cho hieu qua ve mat chiu luc va kinh te, tham 

my trong qua tnnh sU dung. Ngoai ra, viec lUa chpn hinh thuc Uet dien 

cot CUng can luu y den giai phap lien ket chung voi cac ket cau dam 

thep hoac giang thep tai nut khung 

2 2. Yeu cau cau tao tiet dien cot 

Yeu cau cau tao tiet dien be tong, cot mem va cot cung tuong tu 

nhu dPi veil ket c^u be tPng cPt thep va ket cau thep TCVN SS74;2012 va 

TCVN 5575 2012. Ngoai ra, khi cot be tong co bP tn cPt cung can luu y 

[81; 

- Chieu day lop be tong bao ue thep hmh, a > 50mm va a' > 50mm. 

- Dp manh Ion nhat cua tiet dien /.,™, - Lo/is, < 80 

- Yeu cau ve ham luong cPt cu'ng Ham luong cPt cUng thuong 

trong khoang 3-8'>b, nhUng khong qua 15°o Be tong cap do ben toi 

thi^uBlS. 

3. Tinh toan cot chiu nen lech tam xien 

3 l .Su lam uiec cua cot chiu nen uon 

al DP lech tam 

Khi tmh toan do ben cua cau kien cot be tPng co cot cUng va cpt 

mem chiu nen can tmh den do lech tam ngau nhien cua iUc doc, e-, theo 

hai phuong do chua ke het esc tham so khi tinh toan (nhi/ tinh khong 

dpng nhat cua be long trong tiet dien phan tCl v v ) Gia tn cua do lech 

tam ngau nhien lay dPi vpi moi truc ciia liet dien e, > L/600. e., > h/30 

N„ = 

; tPi han quy uoc, xac dmh theo cPng thuc. 

> . ' ' E J 1 f 0,11 . n i ' l ^ ^ i ^^~\ (2) 
L4 [ ipAo. l + Se 

Lo - chieu dai t inh toan cua cau kien duoc lay theo cac chi dan cua 

TCVN 5575; 2012, 

I - mo men quan t inh cua tiet dien be tPng dPi vPi true di qua trong 

tam cua Uet dien quy doi va vuPng gPc vai mat ph lng cua dp lech tam 

tinh toan (cP tru bPt phan be tong do thep chiem cho); 

I j - mo men quan tmh cua cot cung cung doi vPi true do, 

l l - mo men quan tinh cua cot thep mem cung doi vPi truc do; 

a^, c t , -hesP, xacdinh 

E, - E, 

"•'f^'-^t (3) 
Eb, E , Es - tuong Ung la mP dun dan hoi cua be tpng, thep hinh, thep 

thanh: 

0, - he so, lay bang e;,'h nhUng khpng nhp hon gia tri 5L m.i-, 

,S,.,„,„ = 0 , 5 - 0,01— -0,1R, (4) 

(RbdDnvilakN,'cm') 

(pi - he so tmh den anh huong dai han cua tai trong Ien kha nang 

chiu uon cua cau kren trong trang thai gioi han, duoc xac dmh theo 

cpng thUc 

= 1 + (51 

a day 

D men doi vdi truc vuong goc vpi mat ph lng cua dp lech 

tam tmh toan va di qua tam keo hoac nen it hon (khi toan tiet dien la 

nen) cua cac thanh cot Ihep, tuong Png do lai thuong xuyen va dai han 

va bPi tat ca cac tai trong 

Khi CO dp lech tam tmh toan theo hai phuang, he sP q duoc xac dinh 

neng biet doi voi tUng phuong 

03.2017 JSOnTlCT 149 



c) Oieu kipn ve dp ben: 

Viec kiem tra ben cua tiet dien du kien cpt be tdng cdt cdng dUpc 

tien hanh theo dieu kien: 

Ne<R^S,-XaA.ya '^' 
trong do: 
e - khoSng each t i f diem dat cila lUC doc den tmc di qua trpng tam 

thanh cot thep m^m chju lUc keo nhieu nhat (chiu lUc nen it nhat) song 
song vert dUdng thang giPi han viing nen; 

Sb - mo men tinh cua dien tich tiet dien be tong vung nen cung ddi 
vdi truc dd; 

Os, - Ung suat trong tirng phan cdt cu'ng va tiing thanh cdt mem, 
dupc xac dinh theo cdng thdc (8); 

As, - dien tich phan cot cdng va thanh cot mem; dUoc bd tn tai cac 
khoang each khac nhau k^ tir cac true ke tren; 

y,i - khoang each tU trong tam ti^t dien phan cot eUng va tiet dien 
cdt mem den true dang xet; 

Vl tr i duPng gidi han viing nen dupe xac dinh t i f dieu kien: 

Va ngoai ra edn tif dieu kidn sao eho diem dat eua hop lUe ciia luc 
nen trong be tdng va cot thep nam tren duPng th ing ndi diem dat cua 
luc doc ben ngoai va hop lue eiia eac luc keo trong cdt thep (duPng luc}. 

Lfng suat o,, trong cdt cifng va edt mem dupe xac dinh: 

<^.=^^^^f-ho,-il (8) 

CJ - dac trung cho viing be tdng chiu nen dupc xac dmh theo cong 

- (ing suat nen trong cot cdng va cdt mem khong Idn hon cudng do 
ehiu nen t inh toin cua c6t cUng B', va cdt mem R'., t rong c i c trudng 
hop can thiet dupe nhSn vdi he so dieu ki6n lam viec y^ 

- Khi t inh t o i n d$ bSn eiia eau kien be tdng cdt cUng, thi sU chat tai 
trudc cho cdt cifng khi 66 b& tdng trong qua trinh xay dung khdng lim 
gieim dp ben ciia cau kien be tdng cdt th^p. 

3.3. Tinh toan cpt be tdng cdt cdng t iet dien chO nhat chju n^n lech 
tam xien 

Viec t inh toan dd ben cua cdt tiet dien chOr nhat cd cot ciifng chju 
n^n lech tam xidn, dUpc tien hanh tren CO sd sU lam viec cua edt va gia 
thiet t inh toan, de cSp 6 muc 3.1 va 3.2. Theo dd, t rong t inh toan thue te 
di ing each chon va dat edt mem va cdt citng rdi d img bieu do hoac cich 
tinh true tiep de kiem tra kha nang chju luc Dudi day, xet trUdng hpp 
cpt tiet dien chCr nhat, cdt cdng tiet dien chif I vdi cac ky hieu nhU 6 Hinh 

= 0,85-0,08R, 

„ - ling suat gitJ 

(9) 
han cua cot thep trong vung be tdng chiu nen, 

a«.u = 50 kN/cm^ doi vdi tai trong thudng xuyen, tai trong tam thdi dai 
han ua ngan han, rT,c.u = 40 kN/em^ dPi vdi tai trong ngan han va tai 
trong dac biet 

h -ch ieu cao tiet dien; 
hs,-khoang each tif true di qua trong tam tiet dien thanh thep mem 

dang xet hoac phan cdt cifng va song song vPi dUPng th ing giPi han 
viing nen den diem xa nhat cua viing nen tiet dien cau kien. 

Lfng suat a,„ dUa vao cac cong thifc (6) va (7) vPi dau nhan duoc 
trong tinh toan theo cPng thifc (8). 

Neu gia tn tuyet ddi ciia dng suat trong cot thep xac dinh theo cong 
thile (8), vuot qua eudng do tinh toan chiu keo hoac nen thi trong cac 
eong thUc (6} va (7) duoc thay b jng cUong dd tinh toan ehiu keo (uPi 
dau "cpng") hoac cUPng dp tinh loan chiu nen (vPi dau "tru") 

Trong tinh loan cau kien chiu nen c6 tinh den sU giam bot vimg be 
tPng chiu nen do tiet dien edt cu'ng chiem cho 

3.2 Cac gia thiet tinh toan 
Theo quan diem tinh toan trong tieu chuan Nga f7|, viec xac dmh 

kha nang chiu lUc gioi han dua vao cac gia thiet sau: 
- BP qua kha nang chiu keo ciia be Ipng (coi cuong dP chiu keo ciia 

be tPng bang khdng); 
- Cuong do chiu nen ciia be tong quy uPc bang Png suat (trong cac 

trudng hop can thiet duoc nhan voi he sP dieu kien lam viec, duoc phan 
bo deu trong vung chiu nen), 

- Bien dang trong cot thep dUOc >;ac dmh phu thuoc vao chieu cao 
uung chiu nen ciia be tPng; 

- L/ng suat keo trong cot ciJng va cPt mem khong Ion hon eUdng dP 
chiu keo tmh toan ciia cPt cUng R ua cot mem R , trong cac truong hop 
can thiet duoc nhan voi he sP dieu kien lam viec .; 

Hirh 5 Mmh hoa cac ky hieu 
a) Phuong phap diing bieu do 
PhUOng phap nay ap dung cho viec kiem tra dp ben cau kien ehiu 

nen iech tam xien tiet dien chi i nhat eP cPt mem va cot eUng dang chir 1 
VOI hi /h > 0,5 va bi/b > 0,2, cung nhu cdt cirng dang thep goc (Hinh le). 
Theo dp, viec kiem tra duac thuc hien dua vao do thi d Hinh 4 va Hinh 5 
(Hinh 5 ap dung cho trUPng hop cdt cirng dang chP I co bung nam 
vudng gdc vdi mat ph lng tac dung ciia mo men udn). Dd ben ciia tiet 
dien duoc cho la dam bao neu diem co toa do MVM°>va M,/M°, nlm 
trong viing gidi han bPi duPng cong cP tham sd n va cac true toa do 

Cac gia tn M, va M, dac trUng cho mp men udn bdi tai trong ben 
ngoai doi voi trong tam tiet dien tac ddng tuong ifng trong cac mat 
phang doi xdng x va y. Anh huPng cua uPn doc dupc ke den b lng each 
nhan cac mo men M, va M,- vPi cac he sd n- ^a q, duac xac dmh tUOng 
Ung cho cac mat phang >< va y theo cong thUc (1) 

i—I 

nh 4 .06 thi ih3 rang cliiu liic cua l iet i 

- d a n g chii I, b - d a n g cac Ihep goc) 
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11.3 u . 

Hinh 5 60 thi kha nang chiu luccua tiet dien chu nhat khi chiu nen lech tam yien tdunng lien 
- thep nhom C3B/23: dUcmg dill - thep nhdm C46/33) 

Cac gia tn M." va M^ dac trUng cho cic dai lupng mP men uon gidi 
han ma tiet dien co the chiu dupc trong cac mat phang ddi xdng x va y 
cd ke den tac dung eua lUe doe N tai trong tam tiet dien. 

Cac gia tri M," va M", duac xac dinh dua vao dd thi P Hinh 6, Hinh 7 
ua Hinh 5, xae dinh cho cac trUPng hop sau: 

-Trudng hop 1:Cdt ciing ed dang thep gdc, M.°va M"vdUoclay nhu 

M°=mR,bh^va M°=mR,,hb^ (9) 

trong dd: 
h, b ua ho, bo - tuong Ung la chieu cao (chieu rdng) tiet dien edt, va 

:hieu eao (be rong) lam viec ciia ttet dien cPt; 
m - he sd, duac xac dinh theo do thi tren Hinh 6, phu thudc vao gia 

n n va a. 

Hmh 6 So thi kha nang chiu luc ciia liet dien co cot cung tjp tmng tai hien 
- TrUPng hop 2: Cdt cUng co dang chCl I, cac gia tn M," 

lay nhu sau; 

M° = m M „ , va M° =mMj j , (10) 

trong do 
m - he so, duoc xac dinh theo do Ihi tren Hinh 7, neu bung chU 

song song vPi mat ph lng dang xet, va theo Hmh 5 neu bung chi i 
vuong gPc voi mat ph lng dang xet 

08 09 
Hmh 7 So thi kha nang chm lur oia tiet dien chSnhat 
Trong Hinh 6 va Hinh 7, tham so n va a dUoc xae dinh theo cdng 

R„bh + (R^ - R J A , + 2 R , A , 

(12) 

A'= - dien tich tiet dien thep hinh thupc viing keo 
Nhan xet- Phuong phap sis dung bieu dd cho phep tinh toan kiem 

tra ben cho loai tiet dien cot be tong cot cdng thep hinh 1 (co bung n l m 
trong mat phang uPn chinh), va cPt cPng thep gdc L bo tri bien tiet dien 
cdt. Trudng hpp cot cung bo tr i P loi hoac tiet dien hdp can tham khao 
each tinh toan theo phuong phap gan dung tinh trUc tiep 

b) Phuong phap gan dimg tinh truc tiep 
Tinh toan kiem tra 36 ben ciia cot be tong cot cirng tiet dien chp 

nhat chiu nen lech tam trong mat ph lng da dupc de cap trong bai bao 
trudc, doi vdi cdt cPt be tdng cdt cUng tiet dien chir nhat chiu nen leeh 
tam xien neu thda man dieu kien (13): 

trong do' 
eo. va eo, - d P lech tam cua 

phuong true x va truc y: 
T]., q , - he sd, xac dmh nhu 

(13) 

cd inh nhu d Muc 3.1, dPi v 

• Muc 3. phuong truc x ua true 

tiet dien quy dPi, > ieq>. 1,'q.i - ban kinh quan 
phuong truc x va truc y, 

kl - he so, xae dmh nhu sau 
kl = 2 khi cot CUng cb dang hdp (Hmh 1 ,e), 
k = 3 cho cot cung co dang con lai (Hinh 1, a, b) 

Cho phep tien hanh kiem tra ben dPi vPi cot be tPng cdt cung tiet 
dien chu nhat, khi bd tri thep hinh ddi xUng, chiu nen lech tam xien theo 
cong thiic 

N = -
1 

N, "^N~ 

(14) 

N 

trong do 
N,, N, - lUc doc toi han tac dung trong mat ph lng truc x va truc y ma 

tiet dien co the chiu duoc udi do lech tam da cho trong mat phang 
tuong Ung, 

N - luc doc toi han ma tiet dien co the chiu duoc uoi do lech tarn 
rje. = h/30 [hoac ne. = b/30) theo phuong co do ciing nho nhat 

Gia tn N., N va N , duoc xac dmh tu cac bieu thUc sau 



1 ??./!y5 

'" T , (epriLnb ' 
2,5iL 

Pday: 

N„ = RBbh + ( R 3 - R J A , + 2 R A t'6) 
k = 1,0 - khi edt cifng lam t i l thep C46/33; 
k=1,1 -khi cdt cirng lam tif thep C38/23. 
LUuy: 

- Odi vdi cdt cdng dang tam 6 "trung tam", Nu, dUpc xae dinh khdng 
ke den dd leeh tam ngau nhien, tdc la theo cdng thUe (16) 

- Dieu kien (14) cP the dUpe sd dyng vdi cac t̂ '̂ sd h^h ua b^/b cho 
eac edt cdng: 

+ dang t a m p trung tam ha/h>0,3 va b,,/b>0,3; 
+ dang chCi thap vaehif thap theo dudng cheo hi/h = b ^ b > 0,5; 
+ dang tiet dien hop h,/h = b./b > 0.3 nhUng khdng qua 0,75; 
+ dang tiet dien chif 1: hjh > 0,5 va hjb > 0,2. 
4. Vi du t inh toan 
SPiieu tmh toan' 

•frH'-i 
56.5 

HinhS Tietdiencot 
Kich thUPc tiet dien cPt va bd tn cdt thep theo Hinh 8, be tPng mac 

300 (Rb = 1,5kN/cm') vOi mu = 1,1, Et, = 2,9 10' kN/em^); cdt edng loai 150 
lam tif thep nhom C38/23 (R.= 21 kN/cm-, E =̂ 2,1.10' dien tieh cPt cUng 
A„ = 97,8cm^ cot mem tu thep AIM (R̂  = R,c = 34 kN/cm^; E. = 2 10' 
kN/cm-) dien tich cot mem Â  = A / = 2,26 cm' (2pl 2), lUc doc do toan bo 
t i l trong N = 1800kN, bdi tai trong thudng xuyen va dai han Nn = 
1500kN. md men udn trong mat ph lng truc x; do toan bo tai trong M. = 
196 kNm; do tai trong thudng xuyen va dai hanM.i, = 120kNm; mp men 
udn trong mat ph lng truc y; do tai trong ngan han My = M,i, - 80kNm, 
chieu dai tmh toan bang chieu dai thuc L = Lo. = Lo, = 6m. 

Yeu cau kiem tra do ben tiet dien cot 
Tinh toan: 
a) Xac dinh ban kinh quan tinh i,.n«va i,,,, trong mat ph lng truc x va 

trucy 
(1) Trong mat ph lng true x 
Ta tmh dien tich A,.,, va md men quan tinh \,,„. ciia tiet dien quy doi 

M „ =bh + A . ( a , - 1 ) + 2A , (a , -1 ) î _ = | ^ = 39290cm' 

= 40.60 + 97,8.6,24 + 2.2,6.5.9= 3037cm' 

1̂^ .2A, [ l i^J . 2 . ^ 2 6 ( ^ 5 ^ ] ' =3174cm-

, _ b h ' , , _ ' I 0 6 0 2 _ 3 g 2 9 o _ 3 i 7 4 - 6 7 7 5 4 0 c m ' ' 12 12 

= 677540 + 39290.7,24 + 3174,6.9 = 9a3940crn' 

Tif dd ban kinh quan t inh cOa t i^t dien quy ddi bSng: 

f i Z " /983940 . - „ 
I - - f a i = . = 18cm 

^ A ^ V 3037 
(2) Trong mat ph lng true y: 
U,= I , ,^ l040em' ' 

1^̂  . 2 A i - - a ' l = 2 . 2 , 2 6 f y - 3 , 5 l =1230cm' 

U , = l , + l a , a a + ' . y a . =317730 + 1040.7,24 + 1230-6.9 

= 317730 + 7531 + 8488J = 333749cm'' 

Afg = 3037 cm^ 

I = E I = ,llll!lI.10,48cm 
'• V^«, V 3037 

b) Xae dinh lUC tdi han N ™ Nc.,, va he sd i i „ r|y 
Vi Lo./ka.. - 600/18 ^ 33,3 >14 va W\,q,, = 600/18 = 57,25 >14, tinh 

toan duoc tien hanh co ke den udn doc trong cac mat phang trucx va y, 
(1) Trong mat ph lng true x: 
Theo cPng thde (4) ta tinh 5„„„,,. 

6 =0 ,5 -O ,0 l ! ^2 i - 0 ,1R , = 0 , 5 - 0 . 0 1 — - 0 , 1 1,5 = 0,25 

Dp lech tam eiia lUc doc trong mat phang ciia true x bang; 

°' N 18000 
BPi vi e^Jh = 10,89/60 = 0,182 < 6m,n = 0,2, ta lay 8. = 0,25. He sfi (pu 

bang: 

M,^. 
ivl„ + N,. rh'-a 

120000+15000 
56.5-3,5 A 

16000+18000 • 

Gia tn luc tPi han N^,, ta xac dinh theo edng thilc (2), 1, = l.o - 677540 

•\\ l..<j... = 284500 c m \ h .K . = 21900 cm" 

600-
'—' 1,812 0 1 0 25 , = 23780kN 

[ -r284500 + 21900j' 

Tif do he sore 

„ - _ " ^ - — 1 = 1,082 
1_ "̂  1- ^̂ °° 

N . . 23780 

(2) Trong mat phang truc y 
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Cung tuong tUtacP, 

Smn.,=0-5-0.01^-0,1Rt, =0,5-0,01^-0,1. t5 = 0,2 

_8000 
1800 

, 4,44 0 .11<5„ „=0 ,2 , ta layS , „ i „ , -

, „ „ „ 36 .5 -3 .5 

M + N ^ ^ 80000+ 18000 5 5 : ^ — ^ 
y 2 2 

6,4.^9.10' 

600' 

TCf dp he sd r 

p„t0,1 + 8, ) 

3177301' 0,11 _̂  A 

1.713 10,1 + 0,2"^ • J 

+ 7531 + 8488 

y b l ng ; 

= 5290kN 

c) Kiem tra kha nang chiu lUc cua edt 
Kiem tra dieu kien (15a) ua (15b) ddi vc 
e„,ri,h ^ 10,89 1.082 60 

I tUng mat phang ddi xdng: 

- = 2,182 < 

- = 2,45 < 3 
e^ , ^yb^4 ,44 1,515.40 _ 

1^^ " 10,48^ 

Bdi vi dieu kien nay dUoc thPa man cho moi mat ph lng, va 6 day 

h 60 b 40 
Ta tien hanh tinh toan kiem tra kha nang ehiu luc ciia cPt theo dieu 

kien (14). Theo do, tif cong thde (16) ta ed Np. 
Np = R,[bh - A , - 2A J + R,A, + 2R,A^ 

= 1,5(40 60 - 978 -4 ,52) + 21 97,8 + 2 34 2,26 = 5654kN 

k = 1,1 (eho thep nhdm C38/23) 

Theo cdng thUc (15) ta xae dmh cac gia tn N., Ny, va Nn, 

kN^ _ 1,1 5654 _ 

• ^ ^ ep .n^ ^ ̂  2J^82 

^2,5 i^„ . "" 2,5 

N = ^ ^ . 1 1 4 ^ = 3141kN 
er,,n,b 2,45 

^^2 ,5 t ; , , ^ ZS 

Gia tri N,h dUoc xac dmh dPi voi dP lech tam (e^nl-^ • = b/30 = 40/30 
= 1,33 cm trong mat phang truc y (tUc la theo phuong co do cung nho 

5. K^t luan va kien nghj 
- Bai ba'o da trinh bay v^ yeu cSu ea'u tao va phuong phap t inh toan 

kr^m tra b i n dPi vdi cot tiet dipn chU nhat ehiu udn xien, t inh toan cho 
cac trudng hop: (1) SU dung bieu dd dng vdi t ru6ng hop t i ^ d i&i^tb^ 

hinh tiet dien chif I va thep gdc bo t r i d bien cua t iet d i^n, va (2) SOtJurig 
phuong phap gan di ing. ThUc hi^n vi du minh hoa, lam sang t o phUcmg 
pha'p tinh toan, va lam tai lieu tham khao cho cac ky sU cua Viet Nam. 

- Phuong phap tinh toan cpt be tdng cdt cUng theo tieu chu in Nga 
tUOng t u nhu t inh toan edt be tdng cdt thep thdng thUcJng. Cac quy 
dmh chung v4 tinh toan cdt be tdng cdt thep ehiu nen lech tam xien eti 
the ap dung cho cpt be tPng cdt eUng, Nhung luu y them v l yeu cau 
kich thudc ti^t dien thep hinh, chieu day ldp be tdng bao ve, 

- c i n cd eac nghien cuu t i^p theo, trudng hop ti4t dien t i l t dien 
trdn vdi trudng hop cdt udn phang; vdi t i^t dien thep hinh bd tri ddi 
xUng hoae khdng dPi xung 
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:r- = 3 3 2 0 k N 

kN, 

l^(e„nUI 
^5208,9k N 11 5654 

1,3^ 4q_ 

' 2,5 10,48' 

Ta kiem tra kha nang chiu luc cua cPt dieu kien (14). 
1 1 

1 1 1 1 - = 2342l<N>N-1800kN 

N. N, N,, 3320 3141 5208 9 

Tuc la cJd ben tiet cJien cPt fluoc bao dam 
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