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Anh hirong cua caong dp be tong den hieu qua kinh te, 
ky thuat cua dam be tong du ung luc mat cat chO U 
chieu dai nhjp 30m 

I ThS. PHAM MY LINH - TrUdng Dqi hpe Giao thdng van tdi - Phdn hieu tqi TP Ho Chi Minh 

TOM TAT: Bai bao ngl^ien cuu hiou qu^ kinh te 
ky thugt cda dam be tong dy ung luc mgt cSt chQ 
U chieu dai nhip 30m khi thay doi cuong do be 
tong sd dung Viec thay doi cuong do be tong cho 
thep g i lm bdt chieu cao d im, so luang dam tren 
m|t c§t ngang ma van dam bio kha nang chiu luc, 
dong thoi tiet kiem vat lieu xay dyng 

TL/ KHOA: Dam be tong du ung luc m§t c i t chu U, 
cuong do be tong, 

ABSTRACT: This article studied about the 
effectiveness of economy and technology of 
U-section prestressed concrete 30m beam wlien 
change the strengtPi of concrete The cl^ange of 
concrete strength allows the reduction in height and 
the number of beams on the cross section while 
ensuring bearing capacity, also saving construction 
materials, 

KEYWORDS: U-section prestressed concrete 
beam, concrete strength 

1.0ATVANDE 
Dam U duoc Sd GTVT bang Texas eua IVly bat dau 

phit trien vao nhdng n im 80 eua the ky 20 va hien nay 
da duoc dng dung rat pho bien tai My, Nhat Ban, Han 
Quoc, chau Au, Canada... Tai Viet Nam, dam U dang duac 
Trudng Dai hpc GTVT ket hpp eung CPng ty Cd Phan 
Beton 6 nghien cUu va de xuat daa vao sd dung. Dam U 
ed nhieu Uu diem nhu tiet kiem ehi phi, an toan trong thi 
eong, hinh d ing dep, hieu qu i ve ket cau, dn dinh... 

Ben canh d6, viec sd dung be tdng eUPng dP eao da 
dupc sd dung rong rai trong xay dUng. Dam U vdi cau tao 
phan bau dam md rpng cho phep bo trf nhieu edt thep da 
Ung lue, rat phu hpp vPi viee sUdyng be tong euPng do eao. 

Bai bao tinh to ln khi ning chiu lue, noi luc, khdi 
luong vat lieu cua dam be tong cdt thep du Ung lUc mat 

el t chd U khi thay doi cuPng dp be tPng, chieu cao dam, 
sd luong dam va so lUpng tao cap du Ung luc. 

2. CO sd TINH T O A N , PHAN TfCH D A M U THEO 
Tl£U CHUAN 22 TCN 272-05 

2.1. Muc dkh tinh toan thiet ke dam U 
Cac phan tfeh va tfnh to ln theo Tieu ehuan 22TCN 

272-05 hUPng tdi myc tieu: 
- Dam bao an to ln eho ngudi va phuong tien tham 

gia giao thdng; 
- D ip Ung yeu cau khai thae ehu yeu ve elc mat: Dp 

ben, de kiem tra, thuin tien duy tu, thuan tien thong xe, 
cae tien ich cPng cpng khac (tl i duPng ong dan nude, 
dan dudng dien...), do eUng {khi nang ehdng bien dang), 
xet tdi khi nang md rong eau trong tUong lai; 

-Kha nang thi cdng; 
-Tinh kinhte; 
-Tinh my quan, kien true. 
2.2. Triet ly thiet ketong quat 
Muc dfeh thiet ke eua dam U theo Tieu chuan 22TCN 

272-05 neu tren dapc cu the hda bang hai khai niem: 
- Trang thai gidi han: Tinh hudng nguy hiem die 

trUng dU kien co the xay ra eho ket eau. Khi vupt qua 
trang thai gidi han ngUng thoa mIn yeu eau thiet ke. Cle 
trang thai gidi han duac coi la ngang nhau; 

- Dieu kien d im b io an toan: Ddi vPl moi trang th i i 
gidi han phai thda man bat phuong trinh sau; 

Vdi y nghia tong cle t i c dong co the x iy ra trong 
tinh hudng eu the deu phai nho hon sdc khing cua ket 
cau dapethret ke. 

Trong do: 
(j) - He sd sUe khang dupe xae dinh tren co sd thong 

ke ((j) < 1) nham tang mdc do an toan. He so sdc khing 
dupe lay theo dieu 5.5.4.2 va bing 5.5.4.2.2-1 phy thudc 
vao phaong phip thi cdng, vat lieu ket cau mdc do du 
Ung luc (mpt phan hay toan phan). 

R - Sdc khang danh dinh eua vat lieu; 
7 -He so tai trong lay theo cle bang 3.4.1.1 va 3.4.1.2; 
T) - He so dieu ehinh tai trong theo dieu: 1.3.2.1. 
TuoithothietkecPng trinh la 100 nam. 
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2.3. Stf do khoi tinh toan thiet ke Bing 3.2. Ket qui tinh toan ndi luc eda dim U30 

2.4. Lira chpn chieu cao dam U, cUcmg do be tdng 
va so lucrng tao cap de phin tich 

- Dam U chieu eao dam 1.20m sd dung cUPng dp be 
tPng45Mpa;(42tao); 

-Dam U ehieu eao d im 1,10m sddung eUPng dp be 
tPng55Mpa;{48tao); 

- Dam L) chieu eao dam 1.00m sd dung eUdng dp be 
tong60Mpa;(52tao); 

- Dam U chieu eao dam 0.90m sUdyng eUPng dp be 
tong65Mpa;{59t3o). 

3. TINH T O A N N O I LLfC VA KHA N A N G CHIU Ll/C 
CUAOAMCHU 

3.1. Tinh toan kha nang chju lUc cda d im U30 sd 
dung cap 15.24mm theo Tieu chuan 22TCN 272-05 

Bing 3.1. Ket qui tinh toin khi nang chiu luc eua dam U30 
Ciremgdd Chi lucao 

b S t o n g f c I M p a ) dSm(in) 

45 1 20 

' 50 110 

SS 1 100 

tren m » c i t 

S 

4 

4 

65 0 900 4 

S j f t a o d p 
15.2mm (tao) 

42 

48 

M,(kN.m) 

1 1907,10- 1 

1 2623 10" 

59 1 1991 10- 1 

3.2.Tinh toan npi liic dam chu 
Tinh to ln npi lue dam ehu vPi mat cat eau Be = 16m 

(khd eau 4 lan xe). Ket cau l lm viee theo hai giai doan: 
- Giai doan I {Giai doan ehUa hen hpp): Sau khi thi 

cPng xong b in mat cau v l b in mat cau chua hinh thanh 
eudng dP. 

-H Dac trUng hinh hoc: Mat e l t lam viee chi cd 
dam chu. 

- Giai doan 11 {Giai doan lien hpp): Sau khi thi edng 
xong b in mat eau va be tdng ban d l d i m bao kha nang 
ehiu luc. 

-H Dac trung hinh hpe: Mat cat lam viee la mat elt lien 
hpp dam ehu b in mat cau. 

Ket qu i tinh to ln npi luc eua dam U30. 
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CiJAngd^ 

b e t 2 n g f ^ ( M p a ) 

45 

50 

SS 

65 

CHKucao 
djim (m) 

1.20 

1,10 

100 

0,900 

S f i l u ^ n g d l m 
t r t n n i $ t c f t 

5 

4 

4 

4 

SO tao cap 

42 

48 

52 

59 

MJkN.nH 

1 1670 10" 

12467.10' 

1.1218.10' 

10840 lO" 

4. PHl/ONG P H A P THdNG K£ VA V£ BliU ^6 D £ 
SO S A N H . O A N H G I A CAC CHiTieU KINHTE- KVTHUAT 

4.1. Chi tieu ve kinh te 
4.1.1. So sdnh khoi lupng vqt lieu cho I dSmU30 

Bang 4.1. So sanh khoi lupng be tdng eho 1 dam U30 

Khdi lUcfng tfnh 
to^n cho 1 dcim 

Be tong {m') 

Cot thep (kg) 

Capdi/u'nglu'c(kg) 

U30 

H = 1.2 J 

23.96 

3798 

1431 

H = 1.1 

22 24 

3219 

1635 

H = 1.0 

21.06 

2825 

1772 

H=0.9m 
19.55 

2257 

2010 

Bieu do so sanh khdi lupng cot thep thudng va cap 

du dng lUe eda 1 dam U30 vdi chieu eao khae nhau. 

(Kg) 

Bieu d6 4.1: So sinh khoi lupng cot thep thudng 
vi cip duung luc eho dam U30 vai chieu cao H = 1.2m. H=1.1m, 

H = 1.0m, H = 0.9m (1 dam) 

Bieu do so sanh khdi lupng be tong cua 1 dam U30 
vdi chieu cao khic nhau. 

[ 

1 

1 

• H^ 

DH= 

• H= 
D H -

2in 

IP 

Dm 

9in 

Bieu do 4.2: So sinh khSi lupng bi tdng cho dam U30 
vdichieucaoH= 1.2m. H= 1.7m. H= l.Om, H = 0.9m (1 dim} 
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4.1.2. So sdnh khoi luang vqt lieu cho 1 nhip 
So sinh khdi lupng vat lieu cho mpt nhip dUpc thUc 

hien vdi cle kho cau 4 lan xe: Be= 16m. 
*Dam U30 chieu eao ddm 1.2m sddung be tdng eudng 

do 45Mpa 
Bing 4.2. Cac tham s&kinh teky thuat chinh cda 1 nhip dam U30 

chieu cao dam 1.2m 

T h a m i6 chinh 

Tdng ch ieu da i dam 

So d a m c h i i 

K h o i n g cSch t i m d a m 

CiJbng da be t o n g d a m fji 

CJf lng flfl b^ tong d a m l i jc cSt c i p f^ 

Cudng do be t o n g bSn mat cau 

Chi4u cao d a m chua ke ban mat cau 

Chieu day b i n mat cau 

Khoi l uong be t o n g d a m 

So tao d u l i ng ILTC 1S,2mm, cap 1850MPa, loai c6 d o chung t h a p 

Kh6i l uong cot d u Ung luc 

Khoi l uang cot t h e p thuc(ng cho d a m cau 

Khoi l uong t h e p t h u o n g cho 01 m ' cau (chua ke bSn mat cau) 

K h o i l u o n g t h e p t h u o n g cho 01 m ' c a u ( k e e l b i n m a i cau) 

Khoi luong t h e p d u ung luc cho 01 m ' d a m cau 

eh ieu day be t o n g quy do i cho toan cau I m V m ' ] 

G i i t n 

3 0 m 

S d a m 

3 2 0 0 m m 

45MPa 

36MPa 

30MPa 

1200mm 

200 m m 

119,81 m= 

210 

7154kg 

18992kg 

39,60kg 

83kg 

15kg 

0 45 1 

* Dam U30 chieu cao dam I. Im sddung be tdng cudng dp SOMpa 
Bing 4.3. Cic tiiam so kinh tiky thuit chinh cua 1 nhip dam U30 

chieu cao 1.1m 

T h a m stf chfnh 

Tong chieu dai d a m 

SodamchCi 

K h o i n g c i c h t im d a m 

Cui lng d o be t o n g dam fjt 

Cuttng d o be t o n g dam luc c3t cap ' ^ 

Cudng d o be t o n g ban mat cau 

Chi^u cao d a m chua ke b i n mat cau 

Chieu day ban mat cau 

Khoi l uang be t d n g dam 

Sfi t a o d u U n g luc IS 2 m m , c3p ISSOMPa, loai c 6 d 6 c h u n g t h a p 

Khoi l uung cot dU uTig luc 

Khoi l uang c6 t t h e p t h u d n g cho d a m cau 

Khoi l uang t h e p t h u d n g cho 01 m ' c a u (chUah^ b i n m a t cau) 

Kh6i l uong t h e p t h u d n g cho 01 m ' c a u ( k ^ c l b i n mat caul 

Khoi luang t h e p d u Ung li/c cho Ol m ' dam cau 

Chieu d i y be t d n g quy do i cho toan cau ( m V m ' j 

Gid t r i 

30m 

4 dam 

4000 m m 

SOMPa 

40MPa 

30MPa 

1100mm 

200mm 

88 9 7 6 m ' 

192 tao 

6541kg 

12876kg 

26 8kg 

70kg 

14kg 

0 39 

* Dam U30 chieu cao dam 1 Om su dung be tong cudng dp BOMpa 

Bing 4.4. Cac tham so kinh teky thuat ehinh cda dam U30 
ehieu cao 1.0m 

T h a m sci chinh 

Tdng ch i ^u dai d i m 

SddSmchCi 

K h o i n g c I c h t im d a m 

e u d n g d d be t o n g d a m '.< 

e u d n g d d b e l o n g d a m lucent c a p ' J 

Cudng d o b e l o n g b i n m i t cau 

ChiSu cao d a m chua ke ban mat cau 

ChiSu d^y ban mat cau 

Kh5i l uong be t o n g d a m 

S6 tao d u Ung luc 15 2 m m . cSp 1860MPa, loai c6 d o c h i i n g thSp 

Khdi lUdng cd t du i l ng luc 

Khdi l uang cdt t h e p t h u d n g cho d a m cau 

Khdi l uong t h ^ p thUdng cho 01 m ' cau (chua ke b i n m a t cau) 

Khdi l uong t h e p thUdng cho 01 m^ cau (k^ c l ban mat c l u ) 

Khdi (uong t h e p dU Ung luc cho Om^ dam cau 

Chreuday b e l o n g quy do i cho toan cau ( m ' / m ' l 

G J i t r i 

3 0 m 

4 d i m 

4 0 0 0 m m 

60MPa 

48IVlPa 

30MPa 

1000mm 

2 0 0 m m 

84 2 5 6 m ' 

208 l a o 

7086!<g 

11301kg 

23,50kg 

67kg 

15kg 

0 38 

* Dam U30 chieu cao dam 0.9m su dung be tong cudng dp 65Mpa 

Bing 4.5. Cac tham so kinh teky thuit chinh cda dam U30 chieu 
cao 0.9m 

Tham so chinh | G i i l r j 

Tdng chi^u d^< dam 

So dam chu 

Kho ing cSch t im dam 

Cudng dd be long d i m 'Jf 

CUdng dd b i tdng dam l[ic c i t c i p 'f 

Cudng do be long b i n m i l c l u 

Chi4u cao d i m chua k4 b i n m i l cau 

Chi§u d^y b i n mat cau 

Khdi luong be Icing dam 

Sdtaodui^mg luc 15 2mm, c i p iB6DMPa, loai c6 do chung thap 

Khdi luong cdt duUng luc 

Khdi luong cdt thep thudng cho d i m c l u 

Khdi luang thep thUting cho 01 m' cau IchUa ke b i n mat cau) 

Khdi luong th^p thuong cho 01 m ' c l u (ke c l ban m i t c iu ) 

KhOi luong thep du iJngl i /c cho 01 m' dam cau 

Chieu day be long quy ddi cho loan cau (mVm' l 

30m 

4 dam 

4000mm 

65MPa 

52MPa 

30MPa 

900mm 

200mm 

78.204m' 

236 lao 

8040kg 

9026kg 

ISSDkg 

62kg 

17kg 

0 36 

* Tong hpp khoi lupng vat ii$u chinh dung cho 1 nhip 30m. Be = 76m 
Bing 4.6. Tong hap khoi luong vat lieu chinh dung cho 1 nhip 

30mvdikhoeau 16m(4lanxe) 

Khdi luang tfnh to in cho 1 nhip 

Betdri9(m') 

Cap du ling IUc(kg| 

U40 

H = 1.2 1 

119810 

7 , S , 

H = l . l 

88 976 

6541 

H . 1 . 0 

84 256 

708S 

H = 0.9m 

78 204 

8040 

Bieu do so sanh khoi lupng cdt thep thuPng va cap 
du Ung lUc eua 1 nhip U30 vdi ehieu cao khic nhau. 

{Kg) 

SB 
Bieu dd 4.3: So sinh khoi iupng cot thep thudng 

vi dp du ling luc eho 1 nhip 030 vdi chieu cao H = 1.2m, 
' H = him. H = l.Om, H = 0.9m (1 nhip) 

Bieu do so sinh khdi luong be tPng eua 1 nhip U30 
vPi chieu cao khac nhau. 

Bieu do 4.4: So sanh khoi lupng be tdng eho 1 nhip U30 voi ehieu 
cao H = 1.2m, H=1.1m,H= 1.0m, H = 0.9m (1 nhip) 
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4.2. Chi tieu ve ky thuat 
Ket qu i tinh to ln kha nang ehiu lUc eua dam U30 

theo ehieu eao dam, so lupng tao cap 15.24mm va eUPng 
dpbetPngdam. 

Bang 4.7. M^i quan hi giua chieu cao dam, so tao cip 
voi cudng dd bi tong dam U30 

Chieu cao dSm 
(M) 

1.2 

1.1 

1.0 

0.9 

cudng d d be tdng | So luong tao c^p 
dSmMPa 1 d u Ung luc (tao) 

45 1 42 ' 

50 48 

60 52 

65 59 

Bieu do quan he gida chieu cao dam, so tao cap vdi 
eudng dp be tPng dam: 

Bieu do 4.5: Moi quan he giua ehieu eao dam U30, 
cudng dp be tdng, so lupng tao cip 

5. KIT LUAN 
Bai b io d l phan tich, tinh toan thiet ke, so sanh dam 

U30 vdi chieu cao, euPng dp be tPng dam v l so tao cap 
khie nhau, qua do cho thay: 

- Khi tang cudng dp be tong dam U, tang sd lUOng 
tao d p eua dam U ta thay ed the ha d ing ke chieu cao 
dam U, td do gi im dupe tinh t l i t ie dung len dam m l 
van d im bao kha nang ehiu lue cho eau, hon nda cPn lam 
gi lm ehieu eao kien true cua cau, l lm gi im chieu dai cau 
gdp phan giam ehi phi xiy dUng eau. 

- Ting cudng do be tong, tang sd luong tao cap 
eua dam thi khoi lUpng cle loai vatlieu ehu yeu nhu edt 
thep thudng (ehi tinh ketcau phan tren) nhd hon dang 
ke so vdi dam U khi chua t i ng cudng dP be tdng v l sd 
lupng tao elp (83kg/1 m^ eau ve 62kg/l m^ cau ddi vdi 
dam U30 chieu eao 1.2m ve ehieu cao 0.9m). Oae biet, 
ehieu day be tong quy doi eho toan cau g i lm rat Idn 
(0.45 mVm^ ve 0.36 mVm^ ddi vPi dam U30m ehieu eao 
1.2m ve chieu cao 0.9m), khoi lUpng thep du Ung lue 
cd tang len mpt it (15kg/1 m^ cau len 17kg/1 m^ cau doi 
vdi dam U30 chieu cao 1.2m ve chieu cao 0.9m), qua dP 
tiet kiem dupe d ing ke ngudn vat lieu dang ngly eang 
khan hiem, td do gdp phan giam dang ke ehi phi xay 
dung eau. 
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