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Xac djnh sire khang uon danh djnh cua dam 
be tong cot thep dy mg lye tiet dien chCr " I " lien hop 
ban mat cau be tong cot thep theo tieu chuan hien hanh 
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TOM TAT: Tieu chuin thiet ke cau duong bp TCVN 
11823-5:2017 moi ban l̂ anh duoc bien soan dya 
tren tieu chuan thiet ke cau AASHTO, LRFD Bridge 
Design, Hoa Ky, Tieu chuan nay trinl^ bay each xac 
djnh sue khang uon danh Pinh cua dam be tong 
cot thep (BTCT) du ung lye cho truong hop tiet 
di#n chu nh?t va chu "T" dung chi mpt loai be tong 
Dieu nay thuong khong phu hop cho logi dam -
b in lien hgrp su dgng hai loai be tong co cuong do 
nen khac nhau. Bai bao nay trinh bay each xac dinh 
sue khang uon danh djnh cua dam BTCT du ung 
lye tiet dien chu " I " lien hop b^n mat cau BTCT Ket 
qu i nghien cuu giup ky su thiet l<e cau, dac biet la 
cac em sinh vien itng dung de xac djnh sue l<hang 
uon phu hop 

TIJ KHOA: Dam be tong dy Ling lye, mo-men danh 
dmh, phan tieh mat c i t ngang, sue khang uon. 

ABSTRACT' The new Highway Bridge Design 
Specification TCVN 11823-5,2017 was built based 
on the AASHTO, LRFD Bridge Design Specifications 
of America. In this specification, the nominal 
moment resistances of prestressed concrete 
beam was provided with rectangular section or " I " 
section using only one type of concrete It is not 
suitable with beam - deck slab composited using 
two types of concretes with different compressive 
strengths This paper deals with nominal moment 
resistance of prestressed concrete beam with " I " 
section composited reinforcement concrete deck 
slab The research is greatly expected to help 
bndge engineers and students determine moment 
resistance of prestressed concrete beam properly 

KEYWORDS: Prestressed concrete beam, nominal 
moment, section analysis, bending resistance 

I.OATVANDi 
Hien tai, sUc khang uon danh dinh (M^) cua dam 

BTCT du Png luc xac dinh theo cdng thPe eua ti^u chuan 
thiet ke cau mPi ban hanh TCVN 11823-5:2017 [1 ] (daa 
tren nen LRFD Bridge Design Specifications of America 
[2]) va ngay ca tieu chul'n thiet ke trUPe day 22TCN 272-
05 [3] (dua tren nen AASHTO 98 [4]), chua de elp den 
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trUPng hppbetPngdamtietdi^nehP'T'l ienhppvPibln 
mat cau BTCT eo eUPng dp nen khae nhau. Ddi vPi ket 
cau dam lien hpp nly, b in mat eau thuPng dupe thiet 
ke do tai eho sP dung be tong thUPng eo cUPng dp n^n 
thi'p hon ei]ia be tong dam chu eo du Ung lue, vf du trong 
eong thPe xac dinh M^ khi dung cPng thPe (29) va (32) 
trong TCVN 11823-5:2017, hole ePng thPc 5.7.3.1.1-3 v l 
5.7.3.1.2-3 trongTCN 272-05 ehi cP mpt loai b^ tong. Dieu 
nly thuc sU g ly kho khin cho nguPi sp dung khong biet 
quy ddi ve mpt loai be tong the n io cho phii hpp. Bli bio 
bd sung sUe khing uon ciia dam BTCT du Ung lpe co tiet 
dien chQ'T' lien hpp vPi b in mat eau BTCT vPi cle trUPng 
hop true trung hoa qua b in einh, qua bau dam tren va 
quasUPndam"!". 

2. PHAN TICH VA THI^T LAP C 6 N G THtfC 
2.1. Cong thuTc xac djnh M^ theo TiSu chuan TCVN 

11823-5:2017 
2.1.1. Tiet dien ehUnhgt 
Theo phin bo Png suatvl l ucmPt l PH/n/]2.7,vitri 

true trung hoa dupc xlc dinh theo (1) tPphucfng trinh can 
bang tinh hpc eae luc ngang. Lay mP-men ddi vPi diem 0 
II trpng t i m vung nen cua be tPng ta dupc sUc khing uon 
danh dinh ddi vPi tiet dien hinh chP nhat theo (2). 

>^l^ff,xb + kxA^, „ ^ (1) 

Qui dinhPDieu7.2.2Tieu chuan TCVN 11823-5:2017, 
elp du Png \Ucf va he so k eo the lay nhU sau: 

/.,=,/;,„ /[XC f 
(I — ) ; i = 2 x { I , 0 4 - ^ ; a=^,xc 

^P fpu 

A.xf, 

Hmh 2.1: Sado phan bo Ong suat mat cat tiet diin hinh chU nhat 
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A^ - Dien tich mat cat ngang cua cap du ufng lUc (mm^); 
f^^ - Cudng dp ehiu keo qui dinh eua e lp dU Png 

IPC (MPa); 
f^^, - GiPi han chly eua cap dU Png lUc (IVlPa); 
A^A'^- Lan luot la dien tieh edt thep thuPng chiu keo 

v l chiu nen (mm^); 
^ j /^,- Lan luot la glPi han ehiy cua cdtth^p ehiu keo 

vaehiu nen (MPa); 
d^ - Khoing each tP thP ngoai eijng ehm nen Pen 

t im bP cap du Ung lUc (mm); 
d^ - Khoang each tP thP ngoai cung chju nen den 

trong t i m thep ehiu keo (mm); 
d'^ - Khoing eleh tP thp ngoai eung ehiu nen den 

trpng tam thep chju nen (mm); 
P j - He sd qui ddi hinh khdi png suat qui djnh P 

Dieu 7.2.2; 
a = P, X c - Chieu day cua bieu Pd khdi ung sul't 

tuong duong; 
b - Chieu rpng eua be mat cau kien chiu nen Pol 

vPi hinh ehU nhat chinh la chieu rong cua hinh chU 
nhat (mm); 

a, - He sd quy ddi hinh khdi Png suat quy dinh PDieu 
7.2.2 (bing 0.85 neu eUPng do be tPng/^ nhP hon 70MPa). 

2.1.2. Tiet dien ehd "T" 

a,P. 

1* * 

— 

•yr 

• 
• • • 

• Si .', 
1 

Hmh 2.2: Sa do phan bo ung su^t mit cit tiet dien hinh chU T 

Lap phuong trinh can bang tinh hoc theo mP t l 
Hmh 2.2: 

2^=o«/l,„x/„+A' ' / .--^;>^/.-«, ' 'y>°>"' .-°,«/^""(^-6.)=" 
Thay a^p^-^c va / „ - / , . " ( i -^) vIo phuong trinh can 

bang tTnh hoe ta tim dUpc c theo (3) va md-men Pdi vPi 
trpng tam vung nen O theo cPng thUe (4). 

K ' / „ + A-/>--^,''A-gi-X'/^.'^('',-^)''M (3) 

(4) 

Trong do: 6 - Chieu rPngelnh cua tiet dien ehPT; P̂  
-Chieu rong sUPn cua tiet dien chPT; h^- Be day canh cua 
tiet dien ehUT(mm). 

2.2. Thiet lap cong thPc xac djnh M^ cho tiet dien 
chf f 'T" hinh thanh t i rch i j f ' l " lien hpp ban mat cau 

Trong phan nly, t ie g i l bai b io nghien ePu bd sung 
nhUng phan sau: a) Xem xet tiet dien ehP'T" hinh thinh 
tPdam tiet dien chP'T'lien hop ban mat cau; b) Xem xet 
quyddicuPngdpnen betPng ban mat cau va dam " I " ve 
cung loai. 

2.2.1. True trung hda qua cdnh 
* Phdn tich 

- BuPe 1 g i l thiet true trung hoa qua ban mat eau 
(canh T), tim vi tri true trung hPa theo tiet dien ehP nhat 
IPn bang cPng thUe (3). 

- BUPc 2 kiem tra xem eo diing nhu g i l thi^t khdng. 
TrUPng hpp thoa man gia thiet, tinh to ln nhu tiet dien 
hinh chp nhat IPn vpi be rpng tiet dien la be rpng canh, 
be tPng diing tinh to ln II be tdng ban mi t cau (b - b^ v l 
f,=f'J (Hinh2.3). 

Ghi ehu: TruPng hpp eo them cap dU Png lpe thP 
ehiu nen, .4' ̂ , ta xem elp dp Png lUc thP nen nhU la thanh 
phan cua d p dp Ung lpe thP keo. Vj tri v l dien tieh cap du 
Png lpe tong hpp co the xie dinh qua md-men tinh. 

W^ 

Hinh 2.3: Sado tinh toin trudng hpp true trung hda qua bin 

Vj tri true trung hPa. 

(5) 

Kiem tra dieu kien Pe true trung hPa di qua b in mat 
cau e < hy neu thPa tinh sPc khang udn danh djnh: 

>^f.^(^,-^)-K^f>«-^') (6) X . / , , " ( < -

* Vidu tinh todn 1 
Xet dam - b in lien hpp nhu Hinh 2.3 co kich thuPc 

nhu sau: Dam eo ehieu eao dam /? = 800mm, chieu rpng 
cinh b^ = 300mm, be Ply canh tren h^ = 150mm, chieu 
cao sUPn h^^ = 500mm, be rpng suPn b^^=^ 180mm Thep 
duPi day dam: 3(|)20. LPp be tong b io ve a^^^= 50mm. Be 
tdng dam eP eUPng do ehiu nen/^^^= 45MPa, mo-dun 
dan hoi eua cap E^=}97000MPA. CUPng dp keo Put eua 
elp /,̂ _ = 1860MPa. Dien tich tdng edng cle tao cap la A ^ 
= 60cm- each day dam 100mm, Bin mat cau cd chieu d l i 
i)(,- 2500mm, day h^= 200mm. Thep trong ban mat cau 
12p12. Bin mat eau co cUPng dp chju nen/^^= 30MPa. 
Gil thiet cdt thep dat tPi giPi han chly deo / , = / = 
400MPa. Xae dinh sPc khang udn danh dinh trong giai 
doan d im - b in lien hop. 

Tinh todn: 

- = 300.;r (m. x [ 2 ' / 4 = 432;7-(mm=) 

Cac khoang each: 
d,=9S0(mm) d^=50(mm) d^=90Q{mm) 
He sd yff, = 0.85 - ( X J -28) / 7 xO.05 =0.84 
He sd if: = 2x(l,04 -/p, / f^J =2 x(l 04 -0.9) =0,28 
Theo (5): e = 192.8 mm, suy ra « /̂?, <c-i92 M>.n,84 -i6i a mm. 
Kiem tra dieu kien true trung hPa: ̂  = isi 9 1.™ < h, =200 mm 

(thoa g i l thiet). 
Tinh theo tiet dien hinh ehP nhi t IPn, ta cP: 

105 



KHOA HOC - C O N G NGHE . 

SPc khing uon danh dinh theo (6): 
M„ =8933.64 [kN./ii) 
2.2.2. True trung hoa qua bau tren eua dam "I" 
BUPe 1 gia thiet true trung hoa qua bau tren cua 

dam, kiem tra vj tri true trung hoa xem co dung nhu g i l 
thiet khong. TruPng hop thoa man gia thiet, tinh to ln 
nhu tiet dien hinh chPT vPi so do tinh nhu Hmh 2.4. Xem 
xet quy doi cuPng dp nen be tPng b in mat cau va dam "1" 
ve ciing loai roi xae dinh sPc khang danh djnh M .̂ 

* Phdn tich quy doi be tdng dam thdnh be tdng bdn 
mdtcdu: ^ £ 

Be rpng bau dam tren quy ddi thanh ' " ' £^, vPi 
Ê^ v l Ê î  lan lUpt la mo-dun dan hdi eua be tPng dam v l 
be tong b in . 

Tinh toan nhu tiet dien hinh chPTvPi/^ ^ /c ( „v j t r i 
true trung hPa: 

A xf +A xf^.-Axf -a,''i,^/i,^{b^-bf)xl,^ 

~ ^ ' ^ " (7) 
^/j^x A'<'';'+ ^/^ 

Kiem tra dieu kien de true trung hPa qua bau tren 
eua dam I: h^ <a<hi, + h, 

SPc khing udn danh djnh khi lay mo-men ddi vPl 0: 

Hinh 2.4: Sado tinh toan trudng hop true trung hda qua bau 
tren dam I 

* Vi du tinh todn 2-
Xet dam - b in lien hpp nhu Hinh 2.4 cP kich thuPc 

nhu sau: h = 800mm, b̂  = 300mm, h^^ 150mm, h^ = 
500mm, b^ = 180mm. Â  = 6(|>20. LPp be tong b io ve â ^ 
= 50mm,7^'^- 45MPa, E ̂ - 197000MPa,/p^ = 1860MPa' 
Ap̂  - 60cm^ each day dam 100 mm. b^ = 2400mm, h^ = 
180mm. A'^^ 12p12./^'^ ̂  30MPa. Gil thiet edt thep dat tPi 
giPi han ehiy deof = f= 400MPa. Xac dmh sUc khing 
udn danh dinh trong giai doan dam - b in lien hpp. 

Tinh todn: Trong vi du nay qui doi vat lieu be tPng 
dam ve be tdng b in mat eau. 

Dien tich thep: y), 
x20' 

:600?r 

-432a ' ImmM 

Cac khoang each: d^ = 930 (mm), d'̂  = 50 (mm), d = 
880 (mm) ' 

He sd qui doi dam ve ban mat cau: n^ = \^ = J ^ = 122 

y), =0.85 -'-^""^^•"'•0 05 =0 S4, k = 2x{l 04 - ^ ) =2 x(l 04 -09 ) =0.28 

Be rpng bau tren dam qui doi: 
bf =n^^xb, = \ 22x 300-366 mm 
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Theo (7): e = 309.8mm, suy ra a = p, x c = 0.84 x 
309.8 = 260.2mm. 

Kiem tra: 
Â  - 180 mm <a = 260.2 mm< Â  + A, =180 +150 =330 mm: 

ThPa man dieu kien true trung hoa di qua bau tren cua 

dam I: 

SPc khang udn danh djnh trong truPng hpp nay 
theo (8): M^ = 8505.2 (kN.m) 

* Phdn tieh quy doi be tdng bdn mat cau thdnh be 
tdng ddm: 

Be rpng bau dam tren quy ddi thanh **"=*.^,vPiE^ 
va Ê i, lan lUpt ia mP-dun dan hdi cua be tong dam v l be 
tong b in . 

Tinh to ln nhu tiet dien hinhchUTvPi/J = f^ 
Vi tri true trung hoa: 

Kiem tra dieu kien de true trung hPa qua bau tr^n 
cua dam I: /j^ <a<hi,+h^ 

SPc khang udn danh dinh khi lay mP-men ddi vPi 0: 

. . " K '1°' 

* Vidu tinh todn 3: 
Gidng vi du 2 nhung quy doi be tdng ban ra dam. 
Tinh todn: He sd qui doi b in mat cau ve d im: 

„ = i ^ = E _ flo.0,82 

Chieu rpng ban mat eau qui doi: 
bf=n^^xb^ = 0.82x2400 = 1968 mm. 
Tinh to ln nhu tiet dien hinh chp T vdi 

/ ; = f^^ = 45 MPa. 

R - 0 85 -^-^"^~^^^x0.05 =0.73, 

t = 2< 0 0 4 - ^ ) = 2x (104-0.9) = 0 28 

Theo (2.2.5): c = 250.5mm suy ra: 

a = p^xc= 0.73x 250.5 = 182.9mm. 
Kiem tra: 
h^= 1 8 0 m m < a = 182.9 mm < / i ^+ / i , = 3 3 0 mm 
(thoa man dieu kien) 

SPc khang udn danh dinh trong truPng hpp nay 
theo (10): M^ = 8765,5 (kN.m) 

2.2.3. True trung hda qua sUdn cua ddm "I" 

Hinh 2.5: So do tinh toin trudng hpp true trung hda qua sudn 
cua dam I 
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BUPe 1 gia thiet true trung hPa qua sUPn cua dam, 
kiem tra vi tri true trung hoa xem eo dung nhu g i l thiet 
khdng. TrUPng hpp thoa gia thiet, tinh to ln nhu tiet dien 
hinh ehp T vPi so do tinh nhu Hmh 2.5. Xem xet quy doi 
cUPng dp nen be tong b in mat eau v l dam "\" ve eiing 
loai rdi xlc djnh sPe khang danh dinh M .̂ 

* Phdn tich quy doi be tdng dam thdnh be tong bdn 
mdtcdu 

Be rpng bau dam tren va sUPn dam quy ddi th inh 
,̂"=6:1=", '•--'' ~, vPi Ê^ va Ê^ lan lupt la mo-dun dan hoi 

eiia be tPng dam v l be tong ban. 
Tinh to ln nhu tiet dien hinh chUT vPl./,' = /^^, g i l 

thiet VI tri true trung hoa nhU Hmh 2.5, ta eo: 

f„. =L.^i^- -> 

^l,.^P^^bV 
k-AA^,x. y',̂ , (11) 

^ ^ A^^x f^^ + A^x f^ - A^xfl-a,x f^,x^,x(b,-b^)xh, 

Kiem tra dieu kien de true trung hoa qua bau tren 
ciiadam I: a> h,^+h, 

Neu thda dieu kien, sPe khang udn danh dinh khi lay 
md-men ddi vPiO: 

."fl-^A"!*.-*-")-' (12) 2 2 

* Vidu tinh todn 4 
Xet dam - b in lien hop nhU Hmh 2.5 ed kieh thUPe 

nhu sau: h = 1100mm, b, = 500mm, ĥ  = 200mm, ĥ . = 
700mm, b^ - 180mm. Thep duPi Pay dam: Â  - 8(|)20. LPp 
be tdng b io ve a^^= 50mm,,/^'^= 45MPa, E^ -̂ 197000MPa. 

/p^ - 1860MPa Ap̂  - 60em= eleh d iy dam 100 mm. b̂^ = 
feOOmm, h^= 186mm..45= 12(|)12./^^= 30MPa. Gia thiet 
edt thep dat tPi giPi han chly deo /' - / = 400MPa. 

Tinh rodn; TruPng hpp nay ta se qui ddi vat lieu be 
tdng dam ve be tdng b in mat cau. 

Dien tich thep: 

Cae khoang eleh: d^ - 1230 (mm), d'̂  = 50 (mm), d 
= 1180 (mm). 

He sd qui ddi dam ve ban mat cau: 

=f̂ ii='-

u. 
Be rpng bau tren va suPn dam qui ddi ve be tPng 

b in mat cau: 
If = n^^^i X ft, = L22 X500 = 61 Onun, 
i^''=/i^^ X6̂ ^ = L22 X 180 = 219,6mm 
Vl tri true trung hoa theo (2.2.7): c = 629.5mm suy ra: 
o '=629 .5x0 .84 = 528.8mm 

Kiem tra: 
A -̂t-A, = 3S0mm < o = 5 2 8 8 m m 
{Thoa dieu kien) 

SPc khang udn danh dmh theo (12): 
yW„ = 10685 2 {kN m) 

* Phdn tich quy dot be tdng bdn mat cau thdnh be 
tdng ddm ^ ^ 

Be rdng bau dam tren quy doi thanh '" ^ * £^, vPi 
Ê^ va Ê î  lan lUpt la mP-dun dan hdi eua be tdng dam v l 
be tong ban. • • 

Tinh to ln nhutiet dien hinh chPTvPi /^ ~ Jcd-^*-
tri true trung hPa: 

a i x ^ x j 9 , x f t „ + -
kxA„^xr (13) 

-a^'^f^xfi^xib^-bjxli, 

Kiem tra dieu kien de true trung hoa qua suPn eua 
dam l:a > h|̂  + ĥ . 

SUe khang udn danh djnh khi lay mo-men ddi vPi 0: 

M,. = /!„,X/p,X(rf„ -1) + A,xf^xid, -^)-Alx/;X(rf;-|) 

(14) 

- " , x ^ , x , / ; ^ x { / , , - 6 „ ) xA ,xC / ; ,+ | - . ^ ) 

*l//duf/n/jfoP/i5; 
Gidng vi du 4 nhUng quy ddi ve eiing loai be 

tdng dam. 
Tinh todn: He sd qui doi b in mat eau ve dam: 

Chieu rpng ban mat eau qui ddi: 
6 f - n ^ , ; x A , =0.82x1600 =1312m;M 
Tinh to ln nhutiet dien hinh ehPTvPi/, =fn,-45 MPa 

(/ ; . -28), . 
/?, =0,85--!^ -^x 0.05 =0.73 

.L k^ 2x (1 .04-^=2x (1.04-0.9) =0.28 

Theo (2.2.9): c = 540.2mm suy ra 
a = ^1 x f = 540 2x 0.73 = 394 3mm 
Kiem tra: a-394.3 mm >h^ -\-h^ =380mm 
(thPa man dieu kien) 

/ ; , - L > ^ a - ^ = 1860x(l-" '^^^^^°'^)^l6216MPa 
V ./„.. "• d/ 1180 
SPc khang udn danh djnh trong trUPng hpp nay 

theo (14): .w„ =i ] 142 5 (li.N.m) 
2.3.Thao luan va kien nghj 
2.3.1. Quy doi cung loqi be tdng eho bdn mdtcdu vd dam 
TrUPng hop mat cat chPT eo true trung hoa qua bau 

tren eua dam ta co sPe khing udn danh dinh khi quy ddi 
be tdng dam ra be tdng b in se cho g i l trj nho hon trUpng 
h o p n g u p c lai: A/; '- = W505 2 (kN.m) < Mf =K765.5 (fcV m), 

TruPng hop mat eat ehp T eo true trung hoa qua 
suPn eiia dam ta eo sPe khang udn danh dinh khi quy ddi 
be tPng dam ra be tPng ban se eho g i l tri nho hon truPng 
hpp nguoc lai:M;;"=l06852 {kNin)<M'f =][\42,5 (kN.m}. 

Nhu vay, khi xlc dinh sPc khing udn danh dinh 
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bang each ddi be tdng dam ra be tong b in se thien ve 
an toan. Co quan Quan ly BuPng bp Lien bang Hoa Ky 
(The Federal Highway Administration - FHWA) eung de 
cap doi be tong dam ra be tong ban [5] tuy khPng co gil i 
thich ly do. Theo t ie g i l , viec ddi be tPng dam ra be tPng 
b in se diing hon vl ly do sau: VCing be tong ban mat eau 
nam P viing nen cue han nen tai trang th i i pha hoai se 
khong eon dan hdi tuyen tinh, do do dijng ti le md-dun 
d in hdi de quy doi eho viing be tong nay se khPng phu 
hpp. VPi nhUng phan tich nhu tren, nhom t ic gia b l i b io 
kien nghi xlc djnh sPe khing udn danh dinh bing each 
ddi be tong dam ra be tdng b in mat eau. 

2.3.2. Trudng hop bo tri cap du u'ng lUc vung chiu nen 
Trong da sd trUPng hpp, sd lUOng cap eUPng dp eao 

bd tr ip viing ehju keo nhieu hon P vung ehju nen. Do vay, 
CO the diing phuong phip mo-men tfnh de xlc djnh sd 
lupng va v\ tri cua tdng cap tren mat elt ngang, sau do Ip 
dung cIch xae dinh sPe khing danh dinh nhuda neu tren. 

3. K£T LUAN 
Bli b io eung cap thong tin hPu ich ve cIch xlc djnh 

sUc khang udn ciia dam BTCT dp Png luc tiet dien ehP"l" 
lien hpp b in mat eau vPi cic trUPng hpp vi tri true trung 
hoa khae nhau theo Tieu ehuan TCVN 11823-5:2017. 
Trong trUPng hpp ban mat eau va dam co euPng do nen 
khie nhau thi khi tinh sPe khing udn danh djnh cua dam 
ehPT, kien nghi quy ddi be tdng dam ve ben tPng b in 
mat eau. 
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