NGHIEN CU’'U KHOA HOC
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TOM TAT
Bai bao gi6i thiéu vé két qua nghién ctru xac dinh hé sé tham nhap cacbonat hoa cia
mat duong bé tong xi mang khu vuc Quang Nam - Pa Ning va du bao vé thoi gian
cacbonat héa cua bé tong. Két qua hé sb xdm nhdp cacbonat hoa K. = 6,972
mm/(nam)**'® va thoi gian bit dau an mon cdt thép do cacbonat hoa dy doan 1a 65,32
nam khai thac véi chiéu day 16p bé tong bao vé hy, = 50 mm.

Tu khéa: hé s6 tham nhap cacbonat héa, mat duong, bé tong xi mang...
ABSTRACT

This article presents the reseach results of identify carbonation penetration
coefficient of cement concrete road surface Quang Nam - Da Nang area and predicts
about the time of concrete carbonation. The research results identify penetration
coefficient carbonation K. = 6,972 mm/(year)o'418 and starting time of corrosion
reinforcement due to carbonation is predicted that the exploiting time will last 65,32
years with the thickness of concrete cover hy,, = 50 mm.

Key words: carbonation penetration coefficient, pavement, cement concrete...

1. Bit van dé

Cacbonat hda 1a qué trinh ma carbon
dioxide (CO,) trong khong khi xung
quanh tham nhdp vao bé tong va phan ung
voi cic hydroxit nhu dé tao thanh
cacbonat (CaCOs3). Cacbonat lam giam d6
kiém (d6 pH) cta bé tong lam giam stc
khang va giam kha nang bao v¢ thép khoi
bi an mon. Vi vay, cacbonat hda cia bé
tong dong mot vai trdo quan trong vé tudi
tho cta két cdu mat duong bé tong.

Quéa trinh cacbonat hda cua bé tong
duoc tom tit nhu sau:

Ca(OH)z + C02 = CaC03 + HQO

Céc budc cua phan ung dau tién la sy
hoa tan canxi hydroxit béi phan ung vdi
carbon dioxide hoa tan:

Ca(OH), — Ca*"+20H"
Ca’" +20H + CO, — CaCO; + H,0

Céc phan tng phu lién quan dén thanh
phan khong thuy hoéa va canxi hydrat
silicat ¢6 thé xay ra, theo d6 CaO trong
hop chat nay két hop voi carbon dioxide
dé tao thanh canxi cacbonat va silica
hydrate:
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3Ca0.Si10, + 3CO, + yH20 —>
SlOzyHQO + 3CaCO;

2Ca0.Si0, + 2CO, + yH,O0 —
SIOQ}’HQO + 2C3CO3

Hé¢ sb xam nhdp cacbonat héa phu
thudc vao chit luong bé tong, thoi gian va
didu kién tiép xuc. Nghién clhu vé
cacbonat hda ctia mat duong bé tong dugc
tién hanh theo trinh tu sau: do chiéu sau
cacbonat hoda theo thoi gian dé xac dinh hé
s6 tham nhép cacbonat héa phuc vu cho
cac bai toan thiét ké theo d6 bén [1].

2. Khao siat va xac dinh chiéu siu
cacbonat héa mat dwong bé tong xi
mang

Tién hanh khao sat cac cong trinh mat
duong bé tong (tor duong giao thong nong
thon dén dudng lién huyén, duong tinh va
quéc 16) khu vuc tinh Quang Nam va Pa
Néng bang cach khoan liy cdc mau bé
tong (2 mau/cong trinh) va xac dinh chiéu
sdu cacbonat hoa. Trinh tu tién hanh nhu
sau:

- Khoan lay mau.

- Dung ban chai sat co cha sach bé mat
cua 16 khoan va ca bé mat mau dé loai bo
bui ban bam ¢ thanh 16 khoan va mau.

- Ch¢ cho bé mit 18 khoan va mau khé
r4o va tién hanh phun dung dich
phenolphthalein 1%.

- Sau khi phun dung dich thi cac khu
vuc bi cacbonat (@0 PH < 9) hoa s€ khong
ddi mau, con cac khu vuc chua bi
cacbonat héa thi chuyén sang mau tim
mau.

- Cho khoang 20 phut dé cac ving dbi

mau 6n dinh va tién hanh do chi€u sau bi
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cacbonat hoa. Do 5 diém dai dién trén bé
mat mau (hoac hd khoan) va tinh gid tri
trung binh.

- Két qua do chiéu sau cacbonat hoa 1a
gia tri trung binh cta 2 mau [2].

Sau day 1a mot sd hinh anh thi nghiém:

Hinh 2.Sau khi phun dung dich phenolphthalein
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Hinh 3. Po chiéu sdu cacbonat héa

Két qua thi nghiém tong hop nhu bang 1.

3. Xac dinh hé sé thim nhap
cacbonat hoa ciia mit dudong bé tong xi
mang

Do tham nhap cacbonat xem nhu tuan
theo quy luat can bac hai cua thoi gian dua
trén dinh luat khuyéch tan cua Fick duoc
Bakker [3], Kropp [4] mo ta nhu sau:

x=Kc+/t (mm) (1
Trong do6:

- x: chiéu sau tham nhap cacbonat hoa(mm)

- K: Hé s6 cacbonat hoa
- t: Thoi gian tiép xuc (nim)

Tir cong thirc (2.1), ta thdy rang hé sb
khuyéch tan cacbonat hoa K 1dy nhu mot
hang s6. Tuy nhién Kropp [4] thdy ring hé
s6 K. khong nhirng phu thudc vao thoi
gian, chidu sdu ma con thay d6i manh mg
v6i lugng am trong 16 rdng bé tong, vi vy
theo quan diém ly thuyét 4p dung dinh
luat khuyéch tan cua Fick c6 mot s6 han
che.

Kropp [4] va Hilsdorf [5] thdy rang, toc
d6 cacbonat hoa cua cac két ciu bé tong
tiép xuc voi moi trudng bén ngoai ¢ xu
hudng cham hon téc do ciia cong thirc (1)
va dé xuét cong thrc thay thé nhu sau:

x = Kc.t" (mm) (2)

Hilsdorf [5] thdy rang hé s6 n nhé hon
0,5 va ndm trong khoang 0,20 <n < 0,50

Dung phuong phap phan tich hoi quy
theo phuong trinh (2), ta xac dinh dugc hé
s6 K, s6 mii n va d6 thi nhu Hinh 4 .
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Hinh 4. Puong cong thé hién chiéu sdu cacbonat héa theo thoi gian ciia cdc két cdu

mdt dwong bé téng khu viee Quang Nam - Pa Nang
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Bdng 1. Két qua thi nghiém do chiéu sdu cacbonat héa va hé sé cdc bé ndt héa

TT Cép bé tong Chiéu sau cacbonat hoéa h, mm Thoi gian | Hé sb cac bo
thiét ké (Mpa) | Mau 1 Mau 2 Trung binh t (ndm) nat hoa K;
1 30 14.25 13.55 13.90 5.92 5.71
2 30 15.70 14.10 14.90 4.58 6.96
3 30 11.20 13.90 12.55 3.67 6.55
4 30 11.30 11.70 11.50 2.17 7.81
5 30 18.40 16.10 17.25 6.75 6.64
6 30 22.20 19.10 20.65 11.83 6.00
7 30 15.60 17.20 16.40 8.08 5.77
8 30 7.20 9.20 8.20 1.67 6.35
9 25 12.40 10.40 11.40 6.83 4.36
10 30 18.00 15.60 16.80 5.00 7.51
11 25 23.20 19.60 21.40 10.33 6.66
12 25 10.20 10.80 10.50 2.75 6.33
13 30 10.20 12.20 11.20 3.08 6.38
14 30 20.30 22.40 21.35 8.17 7.47
15 25 2.60 1.80 2.20 0.08 7.78
16 30 13.80 11.80 12.80 4.67 5.92
17 25 3.40 4.60 4.00 0.25 8.00
18 30 12.30 14.60 13.45 4.17 6.59
19 30 17.20 18.40 17.80 10.00 5.63
20 25 9.20 7.80 8.50 2.00 6.01
21 25 10.50 9.10 9.80 1.83 7.24
22 35 20.40 19.00 19.70 12.00 5.69
23 30 10.80 12.60 11.70 4.92 5.27
24 25 7.00 7.60 7.30 1.00 7.30
25 30 6.60 8.30 7.45 1.83 5.51
26 25 6.50 8.80 7.65 1.00 7.65
27 25 10.30 12.10 11.20 2.67 6.85
28 30 11.60 10.10 10.85 3.67 5.66
29 30 13.00 11.50 12.25 6.00 5.00
30 25 23.00 21.40 22.20 8.00 7.85
31 30 17.20 18.60 17.90 10.08 5.64
32 25 7.00 5.70 6.35 0.67 7.76
33 30 12.60 10.90 11.75 8.67 3.99
34 25 4.40 5.00 4.70 0.33 8.18
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X = 6,972.t%413 (3)

Nhu véy két qua cong thic (3) phit hop
v&i nghién ctru cua Hilsdorf [5].

4. Panh gia chit lwong va du doan tud
tho cia mit duwomg bé tong thong qua
hé s6 cacbonat hoa K,

4.1. Ddnh gid chit lwong bé tong mdt
duong

Theo GS.TS. Pham Duy Htru[6] thi
chat luong ciia bé tong c6 thé duoc danh
gi4 thong qua hé s K:

-Néu K.<3 mm/(neim)o’418 chit luong
bé tong dugc coi 1a tot

- Néu K. > 6 mm/(ne'lm)()""18 chét
lugng bé tong duoc coi la kém.

Ta thiy K. = 6,972 mm/(ndm)**'® nén
cac loai bé tong mat duong khu vuc
Quang Nam - Pa Néng dugc coi 1a chat
luong thip.

4.2. Dw dodn thoi gian bt diu dn
mon cua cong trinh mdt dwong

Trong truong hop mat duong bé tong
cdt thép, c6 thé du doan thoi gian bt dau
an mon cdt thép (thoi gian ma cacbonat
hoa dat dén mat ngoai cua cdt thép) cua
cac cong trinh mat duong bang cach sir
dung cong thuc (3), lic nay xem x la
chidu day thiét ké cuia 16p bé tong bao vé
X = hpy , t 12 thoi bat dau an mon t = tyg.

Gia st dung sai 16p bé tong bao vé¢ Ah=
10 mm, luc nay ta c6 thé viét lai cong thic
(3) nhu sau:

(hpy - 10) = 6,972 418 4)

Tir (4) suy ra thoi gian bat dau an mon:

_ (h, -10

60722 (mam)

)

tha

Khi 16p vo bé tong bao vé lan luot la
30, 35, 40, 45, 50, 55 va 60 mm thi thoi
gian bt dau an mon cbt thép duoc du
doan nhu bang .

Tir cong thire (5) ta cling 1ap dugc biéu
d6 thé hién quan hé gitra chiéu day 16p vo
bé tong bao vé va thoi gian bat dau an
mon cbt thép do cacbonat héa nhu hinh 5.

5. Két luan

- Hé sb xam nhdp cacbonat héa ctia mat
duong bé tong xi mang khu vuc Quang
Nam - Da Ning la K. 6,972
mm/(nam)”*'%.

- Thoi gian bit dau an mon cdt thép do
cacbonat hda cua cac mat duong bé tong
du doan 1a 37,46; 65,22 va 86,59 nam voi
chiéu day 16p vo bé tong bao vé 1an luot 1a
hyy =45; 50 va 55 mm.

- Mat duong bé tong khu vuc Quang
Nam — Pa Ning c6 chét lugng thap, can
phai nang cao chat lugng bé tong lam mat
duong.

Bing 2. Thoi gian bét dau dn mon cot thép trong mdt dwong bé téng xi mdng

twong ing véi chiéu day 16p vé bé téng béo vé

hpe (mm) | 30 35 40

45 50 55 60

tog (n3m) | 12,44 | 21,22 | 32,82

47,44 | 6532 86,59 | 111,41
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>
20/

Chiéu day 16p bao vé, mm

10 20 30 40 50 60 70 80 90 100 110 120
Thoi gian bat dau an mon cbt thép (nam)

Hinh 5. Pé thi thé hién quan hé gitka chiéu day I6p bé téng bdo vé va thoi gian bth dau
an mon cot thép do cacbonat héa cua mdt dwong khu vic Quang Nam-Pa Nang
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