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TU KHOA

Bé tdng cot thép lién tuc,

B¢ tong ting cudng,
Giai phap ntra dinh chat.

TOM TAT ,

Bai bao trinh bay sur dung bé tong xi mang cot thép lién tuc (BTCTLT) tang cudng mat
dudng bé tong xi mang (BTXM) sin bay bang giai phap nira dinh chit trong diéu kién
khi hau Viét Nam.N6i dung gdbm: su can thiét ting cuong mat duong BTXM séin bay; co
so 1y thuyét cua giai phap ting cuong; cdu tao va su lam viéc ciia mat dudng BTCTLT;
St dung BTCTLT ting cudng miat duong BTXM bang giai phap nira dinh chat. Két qua
khao sat trén mé hinh s6 mdi quan hé giita ma sat day tim BTCTLT ting cuong vé6i chiéu
dai tim va khang dinh giai phép ting cuong dé xuét 1a kha thi.
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ABSTRACT
The article presented the use of continuous reinforced concrete cement to enhance the

cement concrete pavement of the airport by a half - adhesive method in Vietnam's climate
condition. The content included: the necessary and demand of strengthening cement
concrete road surface of airport; theoretical basis of strengthening solution; structure and
function of continuously reinforced concrete pavement; Using CRCP to strengthen
concrete cement pavement with a half-adhesive solution. The survey resulted on the
numerical model showed the relationship between the bottom friction of continuously
reinforced concrete sheet reinforced and sheet length, and confirmed that the propose of
strengthening solution was feasible.
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1. Pt van dé

Trude nam 2005, két cau duong cit ha canh, duong
lan, san d6 & cac san bay 16n phd bién 14 bé tong xi mang
(BTXM) phan tim thong thuong, trén mong cat gia c0 xi
ming hoic BTXM nghéo. Do viy, chat lugng khai thac
khong duoc tot, cu thé: khong ém thuan khi may bay chuyén
dong; khe co gian thuong bi hong lam cho nuéc thém xudng
pha hoal nén Va 1a nguyén nhéan gy lun sut, nit tim; cong
trinh xudng cap sau mot thoi gian khai thac; v.v... Sau nam
2005, kinh té nudc ta di diéu kién cho phép cai thién, nang
cao chat lugng duong cAt ha canh. Mot sd san bay, nhu: Noi
Bai; Tan Son Nhit; Can Tho; v.v... di sir dung két cdu bé
tong nhya polime trén BTXM nham han ché nhiing yéu diém
clia mat duong BTXM phan tim thong thuong. Tuy nhién,
hién nay lai gip kho khin do xuat hién hién tugng hin lin
vét banh xe trén bé mit bé tong nhya polime, khong chi dbi
v6i dudng san bay ma ca dudng 6 t6. Day 14 van dé chua tim
duogc giai phap khic phuc triét dé. Néu st dung két cau bé
tong xi mang cdt thép lién tuc (BTCTLT) ting cuong khong
chi khic phuc dugc hién twong han lan vét banh xe, ma con
phat huy dugc diém manh cua mat dudng BTXM, va quan
trong 14 bo dugc gan hét khe ngang glup cho may bay chuyen
dong & ém thuan va han ché nudc trén bé mat thim xudng pha
hoai nén duong.

Tuy nhién, khong phai lac nao ta ciing c6 didu kién
xdy moi mat dudng, boi sy tén kém kinh phi, ma lai khong
tan dung hét kha nang chiu tai ctia madt duong BTXM cil.
Hién nay, tang cuong mat duong BTXM theo 2 giai phap
phé bién: giai phap dinh chat (con goi 1a 1ién khdi) va giai
phap cach li. Giai phap ting cuong dinh chat tan dung triét
dé kha nang chiu tai ciia mat duong BTXM cii; giai phap ting
cuong cach li thi chidu day t6i thiéu cua 16p BTXM bén trén
cling phai 20 cm, diéu nay din dén phai nang d6 cao toan bo
céc cong trinh lién quan, nhu: dai bao hiém, hé théng thoat
nudce; san duong; v.v... [1] Tuy nhién, do co ché 1am viéc cua
mit duong BTCTLT khong thé ap dung giai phap ting cuong
dinh chat. Chinh vi vy, bai bao nay di sau nghién ctru giai
phap ntra dinh chit khi ting cudng mit dudng BTXM bang
BTCTLT. Hién nay, véi sy phat trién manh mé cua vat lidu
méi chuyén ding, cong nghé dinh chat dbi voi mit duong
BTXM khéng con 1a van dé kho khan, phirc tap. Nam 1992,
nhém dé tai cip Nha nude KC10.06, “Cong nghé mdi trong
xay dung va stra chita mat duong san bay”, da tién hanh thur
nghiém thanh cong cong nghé dinh chat trén duong cat ha
canh 25R sin bay Tan Son Nhét.

Muc ti€u dit ra 1a nghién ctru st dung BTCTLT tang
cuong cho miat duong BTXM phan tim thong thudng bang
giai phap nira dinh chat, trong diéu kién khi hau Viét Nam.
Trong do, tap trung xay dyng moé hinh bai toan xac dinh ing
suét trong tAm BTCTLT tang cuong, lam co s& xac dinh
luong cbt thép doc va cAu tao mat dudng.

2. Cu tao va sy 1am viéc ctia mit dwong BTCTLT

Mit duong BTCTLT ¢6 cdt thép duoc bd tri lién tuc
subt chidu dai duong, song song véi tim dudng, goi 1a cot
thép doc. Cot thép doc chi dé han ché viéc phat sinh s6 luong
khe nut, va bé rong khe nut do sy thay déi nhiét do déu trong
tam. Cot thép ngang b tri theo céu tao. CHt thép doc va cot
thép ngang dugc dat o vi tri khoang tir 1/3 + 1/2 chiéu day
mat duong, ké tir b mat mat duong. Theo AASHTO qui
dinh: ham lugng cbt thép doc thudng bang 0,5 + 0,7% dién
tich tiét dién ngang mat duong; khoang cach giira cac khe

nat ngang cach nhau tur 1,0 + 2,5 m; d6 rong khe nit khong
dugc qua 0,5 mm.

Trong tai liéu [2], bang nghién ctru 1y thuyét chi ra:

- B& rong khe niit:

b=y, - (1)

ECt

trong do:

b - bé rong khe nirt

et - hé s6 xét dén sy 1am viée chiu kéo cua bé tong nam
gitra hai khe nut;

oct - Ung suat kéo cua cbt thép & tiét dién c6 khe nit;

Ect - mo dun dan hoi cua thép;

a - khoang cach giita 2 khe nut va dugc xac dinh theo
cong thuc (2).

- Khodang cach gitra 2 khe nut a:

:(om -20R,, j E 2
T Cq

trong do:

o - ti s giita mo dun dan hdi cua ¢t thép doc (Ee) voi
mod dun dan hdi cua bé tong (Ew);

Rpt — cuong do chiu kéo ciia BTXM;

7 - lyc dinh bam gitra ¢t thép véi BTXM phén bd trung
binh trén doan a;

Fet - dién tich tiét dién c6t thép chiu kéo;

Ct - chu vi tiét dién ¢t thép chiu kéo;

Hé dam neo dugce sir dung cho mdi ndi tai khe dan va
mdi nbi chuyén tiép, ‘thuong gom tir 3 + 5 dim ngang hinh chi
nhat bang bé tong cbt thép. Pau trén cua dam ngang chiu luc
kéo cua cdt thép doc. Khoang cach 16n nhit gitta cac dam neo
12 200 + 240 m [3], day chinh 13 chidu dai 16n nhat cua tim
BTCTLT.

Co ché 1am viéc ciia mat duong BTCTLT, khi nhiét d6
déu trong tém giam so voi thoi diém d0 bé tong hodc thoi diém
xét, tam co vé tdm hinh hoc cua tim. Do ma sat gitta day tam
voi bé mat mat duong BTXM cii, gdy nén g suét kéo trong
tam. Néu ung suit kéo tai vi tri nao d6 16n hon cuong do chiu
kéo cua bé tong, thi tai vi tri do sé& xuét hién khe nut. Va khi
nay, cdt thép doc s€ 1am viéc. Khi nhiét do déu trong tam tiép
tuc giam, ing suét kéo trong tim sé& ting dan va xuét hién cac
khe nit tiép theo. Bé rong khe nut va khoang cach gitra cac
khe nit phy thudc vao lugng cbt thép doc, tri s6 ma sat gilra
day tAm voi bé mdt mong va gid tri thay ddi nhiét do déu trong
tam. Trong truong hop nhiét do déu trong tAm ting so voi thoi
diém khi d6 bé tong, tim gian, tam gian trang voi tim hinh hoc
ctia tim. Khi nay, trong tim xuét hién tng suat nén va hinh
thanh lyc nén doc. Lyc nén doc ting dén mot gia tri nao do, s€
gy phd hoai bén. Trong trudng hop ma sat giita day 16p
BTCTLT v6i bé mat mit dudng BTXM cii bang 0 (giai phap
cach 1i) dé 16p BTCTLT nirt ngang duoc khi nhiét do déu trong
tAm giam, ngudi ta phai neo ¢t thép doc bang cac hé dim
ngang.

3. Sir dung BTCTLT ting cwong mit dwong BTXM bing
gidi phap nira dinh chat

Viéc su dung BTCTLT tang cuong mat duong BTXM
bang giai phap nura dinh chit trong diéu kién khi hau Viét Nam,
can phai g1a1 quyet nhitng ndi dung sau:

1. Hiéu thé nao 1a glal phap tang cuong nura dinh chat?

2. Xac dinh tri so thay ddi nhiét d6 déu mat duong
BTXM sau khi ting cuong trong diéu kién khi hau Viét Nam;

3. Xay dung md hinh bai toan xac dinh trang thai ung
suat ciia mat duong khi sir duyng BTCTLT ting cuong mit
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duong BTXM bang giai phap nira dinh chit, 1am co s xac
dinh chiéu day, chiéu dai 16n nhat va lwong cbt thép doc cua
16p bé tong tang cudng.
3.1. Gidi phap tang cwong nira dinh chdt

Néu ta chon sir dung BTCTLT tang cudng mit duong
BTXM bang giai phap dinh chit, khi d6 sy lam viéc cta 16p
BTCTLT ting cuong khong con ding nhu ta mong mudn, cu
thé: vét nut phan anh tir khe co, gidn ciia 16p BTXM cii s&
phan anh 1én 16p trén véi chidu rong vét nit vuot quéa qui
dinh cho phép, va v6 hinh chung viéc bd tri ¢dt thép doc
khong c6 tac dung, bai cbt thép doc nam trong ving chiu nén
clia bé tong, twong ty nhu mat duong mot 16p ma ¢t thép bd
tri phia trén mat phang trung hoa. Néu ta chon gidi phap cach
li thi hiéu qua tdn dung kha nang chiu lyc cia mit duong
BTXM cii s¢ khong cao. Trong truong hop nay, khi tinh toan
ta coi mo hinh tim 2 16p, c6 16p phéan cach trén nén dan hoi.
Giai phap ting cuong nira dinh chat dugc hiéu 1a gitra 16p
BTCTLT ting cudng v6i 16p BTXM cii c6 dinh két mot phan
va duoc thé hién qua tham s ma sat giita ddy cua 16p ting
cuong véi bé mit cta 16p cii. Tri s6 ma sat ndy chon sao cho
du 16n, dé 16p BTCTLT ting cudng lam viéc theo dung mod
hinh ciia no, nhung van phat huy ti da kha ning chiu tai cua
16p BTXM cii. Nho vay ma nang cao dugc hi¢u qua khai thac
va kinh té.
3.2. Xdc dinh tri so thay déi nhiét dp déu mat dwong sau
khi tang cwong trong diéu kign khi hdu Viét Nam

M6 ta sy truyén dan nhiét trong mat duong, ngudi ta
sir dung phuong trinh truyén din nhiét Phu-ri-é. Truong
nhiét d6 trong mat duong BTXM duogc xac dinh [1]:

t(z,0)=t,, +Ae[-zgjcos wt-z\/g ®3)

trong do:

t(z,7) - nhiét d6 & diém xét c6 chifu sdu z, tai thoi
diém t;

tw - nhiét d§ trung binh cua mat duong trong chu ky
ngay dém,;

a - hé s6 dan nhiét cia BTXM;

o - tan s6 dao dong nhiét d6 trong ngay dém, 1/gio;

A - bién d6 dao dong 16n nhét ctia nhiét do bé mat mat
duong, dugc xac dinh theo cong thirc:

tM -tm +t

A: 2 bx

(4)

trong do:
tm - nhiét d6 cuc dai trung binh ctia khong khi léy theo
thang;
- nhiét d¢ cyc tiéu trung binh cta khong khi ldy
theo thang;
tox - nhiét 36 do blrc xa mat troi lam néng mat duong,
duogc xéc dinh theo cong thirc:
I
t,=p—Kk 5
bx Y a 1 ( )

1

trong do:

p-hé s6 héip thu nhiét cua mat duong;

| - cudng do6 birc xa mit troi, kcal/m?.gio;

a-hé sb truyén nhiét;

ki - hé sb giam cuong do buc xa mat troi do cod nhiéu
bui trong khong khi.

Xét diéu kién khi hau Ha Noi dai dién cho khi hau

Viét Nam, noi nhiét ¢ thay ddi theo mua 16n trong nam, véi
s lidu dau vao: t=20°C; tw=32,8°C; tn=13,8 °C; p=0,65;
1=7.987 kcal/m?.gio; k1=0,5; a;=18 kcal/m2.dd.gid; a=0,006
m?/gio; chiéu day 16p BTCTLT ting cuong 1a 10 cm va chidu
day ctia 16p BTXM cil 1a 35 cm; Thoi diém xét lic 5 gio va 13
gio, day 1a thoi diém nhiét d6 bé mat mat dwong nho nhét va
16n nhét trong ngay. Két qua tinh dugc thé hién trong Bang 1.
Bang 1. Két qua tinh phan b nhiét d theo chiéu sau
trong miat duwong BTXM.

TT | Chiéusiu | Thoi Thei Chénh léch
mit diém diém nhiét do thoi
dwong 5 gior 13 gior diém 13 gio voi

(cm) 5 giv, (°C)

1 0 20,5 60,4 39,9

2 10 35,5 47,8 12,3

3 25 40,1 38,5 -1,6

4 40 39,4 39,4 0

5 45 39,4 39,5 0,1

Nhan xét:

- Bién d6 dao ddng nhiét d¢ gitra 2 thoi diém nhiét do
thap nhit (5 gio) va cao nhit (13 gio) cang xudng sdu cang
giam nhanh. O d0 sau 22,5 cm (vi tri mat phang trung hoa) dao
dong nhiét do xap si 0°C. Noi cach khac, c6 thé hiéu nhiét do
thay d6i déu trong tim BTXM sau khi ting cudng la bang 0°C.

- Su thay ddi nhiét d6 déu cua 16p BTCTLT la 26,1°C.
Pay ciing 1a lgi thé dé hinh thanh khe nirt ngang.

3.3. M6 hinh bai todn tdim BTCTLT ting cuwong mdt duwong
BTXM bang gidi phdp nira dinh chit

3.3.1. Bai todn xdc dinh ing sudt nhiét trong tam BTCTLT ¢6
ké dén ma sat day tam khi nhiét dé déu trong tam giam

a. Muc tiéu

Khao sat mbi quan hé giita ma sat day 16p ting cuong
v6i chiéu dai 16n nhét cia tAm khi thay d6i gia tri ma sat.

b. Mé hinh

Luc ma sat phan bd trén mot don vi chiu dai ty 1€ thuan
v6i chuyén vi ngang ¢ mat day tam:

t=ku (6)

trong do:

T - lyc ma sat phan bd trén mot don vi chiéu dai day tAm
BTCTLT, daN/cm;

k - mo dun can truot, daN/cm?.

u - chuyén dich ngang ciia tam, cm;

c. So do tinh: xem hinh 1.

ATw

T T

Hinh 1. So dd tinh tmg suit nhiét trong mit dwong
khi nhiét dd déu trong tim thay dbi.
d. Cong thuc tinh
Ung suét kéo udn 16n nhit & tdm tAm [2]:

w0 15, @

max E 1 E 1
on =uAT‘bEm—uAT‘b—l o I-— — 8| AT, +=3b,
—u ch— L n 2 i=1
2
trong do:
max
Ot

- ing suat kéo udn 16n nhét & tim tim, daN/cm?;
o — hé s6 dan dai do nhiét do, 10 °C;
Ept — md dun bien dang dan hoi cia BTXM, daN/cm?;

LTVU, Issue 03, March 2026 [eE]e]



Ngb Ha Son, Vi Thanh Quang

AT, - gia tri thay d6i nhiét do déu cua tdm, °C;
p — hé so Poat-xéng;
n —h¢ so, dugc xac dinh theo cong thic (8);

kll—pu?
H ®)
Eyh

L — chiéu dai tam, cm;

b — chiéu rong khe nirt Iya chon, chi s6 q 1a s6 lwong
khe nirt trong tAm, cm;

h — chiéu day 16p BTCTLT ting cudng, cm.

e. Khao sat trén mo hinh s6

S6 liéu dau vao:

- BTCTLT: Ex=3,1.10" daN/cm?; p=0,15; y=2,4.10-
3 daN/cm?; 0=1.10" °C.

- TAm BTCTLT: b=0,04 cm; a=2 m; nhiét d6 déu cua
tam giam 26,1°C [2]; chiéu day h thay d6i; mé dun can truot
k thay dbi.

Két qua tinh xem Bang 2, Hinh 2.

Bang 2. Két qua tinh ting suit kéo udn tai tim tim theo
chiéu dai tim.
Vi k=4 daN/em?; h=10 cm.

Chiéu dai tdm, | 50 75 100 | 150 | 200
(m)
Ung suit kéo
uon tai tamtam, | 672 | 20,40 | 26,54 | 30,14 | 31,60
(daN/cm?)

_ 35

S V"

§§ 25

5% £

£Z2 15

é" g 0 100 200 300

Chiéu dai tim BTCTLT ting cudng (m)

Hinh 2. Do thi thé hién mdi quan hé giira img suét kéo udn
tai tAm tAm véi chiéu dai tim
(Khi k=4 daN/cm?; h=10 cm)

Khao sat mdi quan hé gitta mé dun can trugt véi ing
suét kéo ubn tai tam tim BTCTLT, khi chiéu dai tim L=150
m, chiéu day tim h=10 cm.

Két qua tinh xem Béang 3, Hinh 3.

Bang 3. Két qua tinh trng suit kéo tai tim tim theo mod
dun can trwoet.
Véi L=150 m; h=10 cm.

Mo dun can| o5 | a4 | 35 | 40 | 45
trugt, (daN/cm?®)

Ung sudt kéo

uén tai tm tdm, | 13,39 | 24,3 | 28,6 | 30,14 | 30,5
(daN/cm?)

_ 35
B —
£5%
«g\g 15 ‘
%"g 10

2.0 3.0 4.0 5.0

M6 dun can truot, (daN/cm?)

Hinh 3. P thij thé hién mdi quan hé giira mé dun can trugt
v6i ing suit kéo udn tai tim tim BTCTLT (Khi L=150 m;
h=10 cm)

4. Két luan

- Nghién clru sur dung BTCTLT tang cuong cho mat
duong BTXM phan tam thong thudng bang glal phap ntra dinh
chat, trong diéu kién khi hau Viét Nam la can thiét va mang
tinh thoi su.

- St dung BTCTLT tang cuong cho mat dwong BTXM
cii bang giai phap nira dinh chat, s& phat huy dwoc nhimng wu
diém cia mat duong BTCTLT, va dam bao cho mat dudng
BTCTLT lam viéc theo ding mo hinh cua no.

- Khi ting cudng 16p BTCTLT, nhiét d6 thay doi déu
trong tim BTXM mit dudng sau ting cudng giam rat nhiéu,
tinh toan cho khu vuc khi hau Ha Noi, tri s6 nay xdp si bang
00C. Trong khi d6, nhiét d thay d6i déu ¢ 16p BTCTLT (day
10 cm) 1 26,10C. Piéu nay rat quan trong la n6 tao dleu kién
thuan lgi dé hinh thanh cac vét nirt ngang ma khong can thiét
phai c6 hé dim ngang dé neo cbt thép doc.

- Khao sat tren md hinh s6 cho thiy mdi quan hé chat ché
giita ma sat dy tim BTCTLT tang cuorng thong qua hé s6 mo
dun can trugt, voi g suat 16n nhit trong tim va chiéu dai
tam. Duya trén mo hinh sd, ta hoan toan c6 thé chon lua chiéu
rong va khoang cach gitra cac vét nirt ngang; chiéu dai 16n nhét
ctia tim BTCTLT; va la co s& dé tinh luong cbt thép doc.
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