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TOM TAT: Trong nhitng nim gan ddy, nhiéu ciy cau hién c6 & Viét Nam da xay ra tinh trang xubng cép
do anh hudng boi cac diéu kién tw nhién nhu: moi tnr(‘)’ng khi hau néng 4m, mua bio, 1i lut ciing voi su
gia tang phat trién cua cac phuong tién theo su phat trién ctia dét nuoc va thleu su quan ly stra chita bao
tri cac cay cau Dic biét, véi cc cdy cau co quy mo nho co thé bi xudng cap nhanh chéng dan dén tubi
tho bi rat ngan dang ké do khong dugc stra chira, bao tri day dt. Do d6 dé dam béao hiéu quan su dung
cling nhu tudi tho cua cac cdy ciu, can thiét nghién ciru cac giai phap ky thuat stra chita va gia cuong cho
céc két cau bi hu hong. Véi muc dich nay, nghién ctru tién hanh phat trién va trién khai vét liéu UHPC
trong cong tac sira chira gia cudng cong trinh cau Viét Nam.

Muc dich ciia nghién ctru 13 thu thap thong tin, dit liéu dé nghién ciru tién t6i thuong mai héa cac két qua
tmg dung UPHC cho c6ng tac stra chira cau trong twong lai. Piéu nay s& dat dugc thong qua danh gia cac
dic tinh va hiéu suét co hoc cua bé tong UHPC dugc tdi uu hoa béng cach st dung vat li¢u dia phuong tai
Viét Nam.

TU KHOA: Bé tong UHPC, cudng d6 nén, udn, kéo

ABSTRACT: Recent years, many existing bridges in Vietnam have been degraded due to the impact of
natural conditions such as hot and humid climate, storms, floods, along with the increase in vehicle
development according to the country's development and lack of management of bridge repair and
maintenance. In particular, small-scale bridges can be degraded quickly, leading to a significantly
shortened lifespan due to lack of repair and maintenance. Therefore, to ensure the efficiency of use as
well as the lifespan of bridges, it is necessary to study technical solutions for repairing and reinforcing
damaged structures. For this purpose, the study is conducted to develop and deploy UHPC materials in
the repair and reinforcement of Vietnamese bridge works.

The purpose of the research is to collect information and data to conduct research towards
commercializing the results of UPHC application for bridge repair work in the future. This will be
achieved through evaluation of the mechanical properties and performance of optimized UHPC concrete
using local materials in Vietnam.

KEYWORDS.: UHPC Concrete, compressive strength, bending, tensil.

1. GIOI THIEU doi séng kinh t& x4 hoi. Tuy nhién, theo thoi gian
st dung céac cdy cau da c6 nhitng ddu hiéu xudng
cép nghiém trong doi hoi phai trién khai thay thé
hodc stra chita dé dam bao an toan cho nguoi va
phuong tién luu thong cling nhu dap g chu truong
phat trién kinh té cia Nha nudc. Theo thong ké
(ngudn: bao Phap luat) trén dia ban thanh phd Ha
Noi hién c6 167 cay cau di qua cac song, duong,
cau vuot trong s6 d6 c6 nhitng cdy cau da xudng

Viét Nam 1a mot qudc gia c6 mang ludi séng
ngodi day ddc. Hé thong séng ngodi & Viét Nam
duoc phan bd rong khép, v6i nhiéu song, kénh,
rach ching chit, dac biét 1a & cac ving dong bang
v6i didu kién ty nhién nhu vay dé dam bao luu
thong, giao luu phat trién kinh té gitra cac ving
nén tir 1au nudc ta da dy nhanh xdy dung hé théng
ha ting cdu cdng qua cac song ngdi dé ning cao
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cép va xudng cap nghiém trong can phai duoc thay
thé va stra chita. Twong ty tai Thanh phd HO Chi
Minh c6 khoang 1.123 ciy cau. Trong d6 ¢é nhiing
cdy cau da ton tai hon 50 nim, dang va da duogc ra
soat, thay thé dé dam bao an toan glao thong va
phat trlen ha tdng d6 thi. Thuc trang xudng cip cac
cdy cau di va dang dién ra tai khip cac tinh thanh
Viét Nam theo sy d6 thi hda ngay cang cao tai Viét
Nam d3 gy dat ra cac yéu ciu va doi hoi cip bach
van dé duy tu, sira chita cac cdy cau dé dam bao an
toan cho ngudi va phuong tién di lai trén cau.

Hinh 1: Mt s6 cdy ciu bi hw héng tai Viét Nam

Hién nay, cing véi su phat trién cong nghé xay
dung dic biét nhitng nam gan day viéc dp dung bé
tong UHPC trong xdy dung cong trinh dan dung va
giao thong ngay cang tré nén phd bién. da co rat
nhiéu cdy cdu sir dung bé tong UHPC ché tao cac
phién dim nhu tai dy an LRamp vé xdy dung cac
cau nodng thon tai Viét Nam do World bank tai trg
da xdy dyng thanh cong cic cdy ciu sir dung bé
tong UHPC nhu: cau Lang co (Thai Nguyén cil);
Khe ron (Nghé An)... Gan ddy bé tong UHPC da
dugc ap dung sua chita mot s cau, mat cau hu
hong tai Viét Nam.

2. NGHIEN CUU VAT LIEU SU DUNG CHO
BE TONG UHPC TAI VIET NAM

UHPC dang ngay cang trd nén phd bién trong
xay dung voi chét luong vuot trdi, bé tong UHPC
dang 1a giai phap hiéu qua dé 4p dung trong thi
cong xdy dung, sta chita va gia cuong két cau
cong trinh dan dung, cau duong giao thong. Cac
tinh chat ddc trung vat liéu sir dung nhu sau [12]:

2.1. Xi mang

Str dung loai xi mang PC40 dap ung theo
TCVN 2682 - 2009 nhu bang sau:

Béang 1: Chi tiéu k¥ thuat cia xi ming

STT Chi tiéu Ket | Phuong
qua phéap thir
1 Khéi luong riéng, g/cm’ 3,15
TCVN
5 | Domin (luong sot trénsang | o o | 4030:2003
75um), % ’
3 | Do déo tiéu chudn, % 28,5
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STT Chi tiéu Ket | Phuong
qua phap thir
4 | Do bn dinh thé tich, mm 1,0 TCVN
: 6017:1995
Thoi gian dong két, phat: 70
5 | - Batdau
. 145
- Két thic
Cuong do nén, MPa: 344 c
N Aia , TCVN
6 | -Otudi3ngay 517 | 6016:1995
- O tudi 28 ngay
2.2. Phu gia siéu déo

Str dung phu gia Polycarboxylat PRO-PCAI
(phu gia siéu déo thé hé thu 3) véi cac tinh ning
nhu trong bang sau:

Bang 2: Cac tinh chit ciia phu gia siéu déo

R PCAT1 14 loai phu gia siéu déo thé h¢
Mo ta . Loren PR o A
2 P thir 3 v6i hiéu qua giam nuéce tot,
san pham PR |
tao do chay xoé cao
Géc Polycarboxylat
Dang/Mau Chét 16ng/Mau vang nhat
Diéu kién Luu trit trong diéu kién kho rdo, nhiét
luu trir do tr5-30°C
bo pH 6,7
Ty trong, kg/l 1,1
Ham lugng
chét kho, % 39,5
Licu lugng 0,5 - 3 1it/100 kg xi mang
thong thuong ’
Kpa nang > 40%
giam nudc

Hinh 2: Phu gia siéu déo
va cdu tric phu gia goc Carboxylic

2.3. Silica Fume

Silica fume 12 mdt san pham phu dugc lay ra tir
qua trinh nung thach anh véi than da trong cac 10
ho quang dién ciia nganh san xuat silicon va cac
hop kim thép silicon, khéi bay ra ¢6 ham lugng
dioxit silic v dinh hinh cao va chua céc tinh thé
hinh cau rat min.
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Silicafume gdm cac hat thuy tinh rat min voi
mot dién tich bé mat 1én t6i 20.000 m’/kg khi
dugc do bang phuong phap hap thy Nito. Sy phan
b6 bé mat kich thudc hat ciia mot loai Silicafume
dién hinh cho thdy hdu hét cac hat déu nhé hon
Ium voi duong kinh trung binh khoang 0,1pm
nho hon kich thudc cua hat xi mang gp 100 1an.
Trong luong riéng cua Silicafume 1a 2,2 g/em’,
Khéi luwong thé tich tr 160 - 320 kg/m’,
Silicafume dugc st dung lam phu gia cho bé tong
cuong dd cao va bé tong cuong dg si€u cao. Ham
lugng Silicafume thong thudng niam trong pham
vitl 5 - 15% lugng xi mang.

Bang 3: Cac tinh chét ciia silica fume

Cac chi tiéu ky thuit ASTMC1240
Ham luong SiO, > 85,0
Lwong mét khi nung (%) <3,0
Dién tich bé mat rong <6,0
Chi §6 hoat tinh cuong do, =75
0 tudi 7 ngay (%)
Chi §é hoat tinh cuong do, =105
o tudi 28 ngay (%)
Do min (lugng tich lily trén sang <10
45um) (%)
Khéi lwong riéng (kg/m®) 2200

Hinh 3: Phu gia va cau truc cua silicafum

2.4. Cat quartz

Céc tinh chit co ly va thanh phin hat cua cat
quartz nhu sau:

Bang 4: Cac tinh chit co ly cat quartz

TT | Chi tiéu ky thuae | D°" | Két | Phuong
N vi qua phap thir
1 | Khéi lugng riéng glem® | 2.71
- - TCVN
) I§h01 lAuqng thé gem® | 1,481 7572-2006
tich xop
I TCVN
3 | Bomin pm <061 4630.2003
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Bang 5: Thanh phén hat cat quartz

Thanh phin hat
N (%) (%)
5 0.00 -
2.5 0.00 0.00
1.25 0.06 0.06
0.63 8.70 9.04
0.315 89.99 99.02
0.14 0.93 99.96
<0.14 0.04 -

Hinh 4: Cit tring tai mé cdt ¢ Vigt Nam

2.5. Cat quartz nghién

Cat Quartz tring nghién duoc nghién nho tir cat
Quartz. Céc chi tiéu k§ duoc thé hién qua bang sau:

Bang 6: Cac tinh chit co Iy cat quartz nghién

T Chi tiéu Pon | Két Phuong
ky thuat vi qua phap thir
A . A 3 TCVN
1 | Khoi lugng riéng | g/cm 2.7 7572-4-2006
Khéi luvong thé 3 TCVN
2 | tich xép gem | L0271 555 42006

Hinh 5: Cit tring nghién tai mé cdt é Viét Nam

2.6. Soi thép

Soi thép su dung la s¢i min; gioi han chay la
2.000 MPa; khéi luong soi 14 264.000 sgi/kg, duong
kinh 1a 0,22 mm, dai 12,7 mm. S¢i thép duoc ché



tao phu hop vdi tiéu chuan ISO 9001, ham lugng soi
thép duoc s dung trong nghién ciru bé tong tinh
nang si€u cao 1a 1%, 2%, 3% va 4% theo thé tich bé
tong, soi thép str dung nhu trong hinh 8.

Soi thép c6 cuong dd tu 2000 - 3000 MPa,
dugc ma dong. Soi c6 dang thang, ty 16 hudng soi
tir 65 - 125. Chiéu dai tir 11 - 25 mm, duong kinh
tar 0,15 - 0,25 mm. Sgi dugc dong bao hodc thung
25 kg/bao. Soi thép cudng do cao siéu manh co thé
nhap khéau hodc nhap phoi vé dé ché tao, cat ngén
tai Viét Nam. Bé tong cuong do cang cao thi co thé
st dung cang manh va c6 chiéu dai cang ngan, hay
no6i cach khac 1a hi€u qua lam viéc gitra sgi voi nén
cang tot.

Ngudi ta cling ¢6 thé sir dung soi hybrid (phéi
hop giita hai hodc vai loai soi khac nhau) dé cai
tién tinh chit cua bé tong UHPC theo cic yéu cu
khac nhau hoic trong céc trang thai va diéu kién sir
dung khac nhau. Vi du nhu st dung coi thép va soi
PP. Sir dung soi siéu manh véi soi thép thé hé 1.
Str dung s¢i PP siéu manh va sgi nylon dai v.v...

Bang 7: Lue bén kéo va dd bén kéo soi thép

TT Luc bén kéo (N) | Do bén kéo (MPa)
1 113,80 2994,737
2 107,00 2815,789
3 109,80 2889,474
4 111,20 2926,316
5 110,20 2900,000
6 112,60 2963,158
7 109,60 2884211
8 113,10 2976,316
9 112,40 2957,895
10 108,70 2860,526
T.binh 110,80 2916,842
Max 113,80 2994,737
Min 107,00 2815,789

Hinh 6: Soi thép cuwong do cao
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Céc vat liéu chinh dugc st dung trong bé tong
cuong do siéu cao dé thi nghiém 1a xi mang PC 40;
c¢bt 1iéu nho (cat Quarzt) va cdt liéu min (bot cat
Quarzt); Silica fume; phu gia siéu déo IPRO; soi
thép Dramix ty 1¢ huéng s¢i 57.7.

Ngudn cung cip vat lidu cho thdy rang Viét Nam
¢6 du ngudn vat lidu c6 sin phu hop véi cac tidu
chuén dé ché tao bé tong tinh nang siéu cao - UHPC.

3. PHUONG PHAP VA KET QUA NGHIEN
CUU TiNH CHAT BE TONG UHPC

Céac tinh chit cua vat liéu sir dung dugc xac
dinh theo cac tiéu chuén dugc néu trong bang:

Bang 8: Cac phwong phap nghién ciru mjt s0
tinh chat co ban bé tong UHPC

Chi tiéu thi nghiém Phuong phap thir

P chay xoe TCVN 9204:2012

Nén | ASTM C39, TCVN 3118:1995
Xdc dinh Ubn | ASTM C1609, TCVN 6016:2011
cuong do
Kéo K-UHPC: 2014
Modul dan hdi ASTM C469; TCVN 5726-1993

Ung suét - bién dang K-UHPC: 2014

3.1. Anh huong ciia ham lwong sgi thép dén tinh
cong tac ciia hén hgp UHPC

Bang 9: Anh huong cia ham luwgng soi thép
dén do chay xoe

Tinh cong tac
A £. D¢ chdy xoe (mm)
Cap Phoi
MO - 0% so1i 257
M1 - 1,0% 262
M2 -2,0% 250
M3 - 3,0% 207
M4 - 4,0% 181
300
= 250 r—o—90 o
E 200 \
§ 150
= 100
o
= 50
L=
@ 0
0 0.5 1 1.5 2 3 4
% Soi thép

Hinh 7: Biéu do anh hwéng ham legng sgi thép
dén dp chay xoe ciia hon hgp UHPC
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3.2. Anh huéng ciia ham lugng s¢i thép dén toc Bing 11: Anh huéng ham lugng sei thép
dén toc do phat trién cuong d§ chiu kéo theo

do phat trién cwong dd nén trén miu tru D100 x
thoi gian (ngay), MPa

H200 mm. Cwdng dd nén miu tru D100 x H200 mm

Sei
. n . X o o 1| 3|7 |14 28] 60
Béang 10: Anh huéng ham lugng s¢i thép thép, %
dén toc d§ phat trién cwong do nén MO 0 10 | 35|42 (53] 55 | 61
theo thoi gian (nga
gian (ngay) Ml 1 21137 |58 |64 65|69
Sei M2 2 5062|7577 77 | 83
thép,| 1 3 7 14 | 28 | 60

% M3 3 58 170(75]79] 86 | 91
M4 4 80 | 89 |92 ] 97 | 101|111

MO | 0 | 621 | 748 | 86.6 | 106.1 | 117.6 | 1182

M1 1 79.5 | 943 | 105.1 | 114.2 | 121.1 | 125.9

10
M2 | 2 [110.1|119.2 | 124.5 | 1284 | 139.2 | 141.1 , 9 /""”'/

MPa

s s
g 7
M3 3 111.9 | 121.1 | 125.3 | 130.2 | 141.4 | 149.8 E 6
:
4
M4 4 118.5 | 127.8 | 135.6 | 138.7 | 143.2 | 155.4 3
7
1
0
180 1 3 7 14 8 60
160
140 ) M1 e 2 M3 —e—ma4  THUigian, ngdy
o 120 2 by
' 100 Hinh 10: Biéu do anh hwong ham luwgng
3 zg soi thép deén sw phdt trién cwong dp chiu kéo
A0 bé tong UHPC
20
0 ) . , " e w 3.4. Anh hwéng cia ham luwgng soi thép dén toc d
. phattrién cudong do udn trén miu 40 x 40 x 160 mm
= V0 M1 w2 M3 == M4 Ngay tudi ¢

Hinh 8: Biéu do dnh hwong ham lwgng sgi thép ~ Bang 12: Anh hu6ng ham lugng si thép dén
dén téc dp phit trién cwong dp nén theo toc d¢ phat trién cuwong do uon theo thoi gian

thoi gian (ngay) - ciia bé tong UHPC, MPa (ngay) trén mau udn 40 x 40 x 160 mm, MPa
thf:"'% 1] 3| 7 |14] 28] 60

MO 0 49 | 102 | 103 | 11.9 | 13.1 | 135

Ml 1 10.2 | 123 | 148 | 17.9 | 18.0 | 18.9

M2 2 13.1 | 23.0 | 26.3 | 27.9 | 29.5 | 32.8

M3 3 23.1 |1 279 | 28.7 | 31.2 | 32.8 | 36.1

M4 4 24.6 | 29.5 | 37.7 | 42.7 | 49.2 | 574

3.5. Anh huwéng ciia ham hrong soi thép dén
Modul dan hoi

Két qua modul dan hdi cua cic mau bé tong
UHPC dugc thé hién trong bang sau:

Hinh 9: Nén méu bé tong UHPC

Biang 13: Modul dan hi theo K-UHPC

3.3. Anh hwéng ciia ham hrong s¢i thép dén téc -

A p .2 | A et Nhém
d9 phat trién cuong do chiu kéo ciia UHPC theo miu thie | MO M1 M2 M3 | M4
thoi gian.

Cuomg do

Str dung khuon c6 kich thudce tiét dién chiu kéo nén (MPa)
50 x 100 mm dé thir nghiém, Kkét qua thr nghiém el mm/mm) | 000005 | 000005 | 000005 | 000005 | 000005
dugc thé hién qua bang 11 va bicu do sau. & (mminm) | 000103 | 000104 | 0001042 | ODIOAL | 000IO4

108 110 130 136 136
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Nhém | vro M1 M2 M3 | M4
mau thi

SI(MPa) | 198 | 241 | 255 | 255 | 26l
S2(MPa) | 43.16 | 4432 | 5228 | 5452 | 59.08
MOgLI‘,la(E)’ £2.02 | 4233 | 5013 | 52.44 | 56.98

| | | !
0 1 g &= 2974 v Soi thép

Hinh 11: Modul dan héi trén miu tru
D150 x H300 mm

3.6. Anh huwéng ciia ham lwong soi thép dén kha
niing chdng mai mon cia bé tong

Céc két qua thu nghién d6 mai mon cua bé
tong UHPC véi cac ham lugng soi thép khac nhau

Bang 14: Két qua thi nghiém mai mon

TT Tén miu S(ﬂ‘;l:ép, bg g/lj‘linlznbn
1 UHPC-0 0 0.18
2 UHPC-1 1 0.16
3 UHPC-2 2 0.14
4 UHPC-3 3 0.11
5 UHPC-4 4

3.7. Ung suit bién dang

Ban chit déo dai ctia vat liéu UHPC v6i ham
lugng soi thép st dung 2% duoc nghién clru quan
hé mg sudt va bién dang trén mau bién dang nén
Tru D15 x H30 cm. Biéu db quan hé tmg suit bién
dang thu duoc biéu dién trén cac hinh bén dudi.

A ! !

Bién dang .|:r,: Ving dan hidi 3 Gid din hii

Hinh 12: Ung sudt bién dang khi nén trung binh
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3.8. P9 co mém diéu kién phong thi nghiém
Nghién ctru anh huéng véi 2% soi thép. Hon hop
bé tong duge d6 vao khuon 100 x 100 x 400 mm
dé 6n dinh trong 30 phit sau d6 gan dong hd, vach
chia 0,01 mm rdi bat ddu do lién tuc trong 24 gid.

E

a0

70 - =

——Nhigt dé (d5 C)
40 =08 m (%)

Thii gian (gier)

o ¢ T T
] M ] 12 15 18 21 24
02 \
0

06 \
08

——n1

(mm/m)

Hinh 13: D co r~né‘m trong diéu kién phong thi
nghiém ciua hon hop UHPC theo thoi gian

Qua c4c biéu d6 ta thiy d6 co mém cuia UHPC
16n hon rit nhidu d co kho. Po trong 24 gio 1a
thoi gian co do bé tong dong rin va bi mét nudc,
chi sb co tai 24 gio trung binh 1a 1,225 mm/m.

3.9. P co khd trong diéu kién phong thi nghiém

Nghién ctru voi 2% soi thép, sau khi thyc hién
xong do co mém, dé 6n dinh mau trong 1 ngay, sau
d6 gin ddng hd véi vach chia 0,002 mm do trong
thoi gian 28 ngay tiép theo.

80

&

—— NGt 58 (46 C)
== dm (%)

20 Thod gian (niay)
2005

010

D015 -
seP12usT

2,020

o038

0,020

038

(mm/m)

Hinh 14: D co kho trong diéu kién trong phong
thi nghiém ciia bé tong UHPC theo thoi gian

101
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Chi s6 co kho tai 28 ngay 1a 0,033 mm/m. Do
ty 1&6 N/CKD thdp nén co do bbc hoi nudc mao
quan ko xay ra. Khi c6 soi thép co tac dung chéng
nut (nhu trang thai bi tng suét trudc), lam cho vét
nut khong 16n thém dugc.

3.10. Nghién ctru kha ning chong thim ciia UHPC

Nghién cuu anh hudng voi 2% sgi thép. Lién
quan dén muc d6 thim Ion Cl-, c6 thé danh gia
trude hét gian tiép thong qua kha nang chdng thim
cua bé tong.

Bing 15. Két qui xdc dinh khi ning chéng
tham ciia bé tong UHPC

Ap luc Két qua quan sat hiénﬂtm_)‘ng thim
thi trén tirng mau
nghiém | nizy | MAu | MAu | MAu | MAu | Miu
MPa 1 2 3 4 5 6
14 Chp‘a Chp’a Chua Chp‘a Ch}m Chua
tham | tham | tham | tham | tham | tham
18 Ch}Ia Chp’a Chyfa Ch}Ia Chua Chpa
tham | tham | tham | tham | tham | tham
20 Ch}Ia Ch}la Ch}Ia Ch}Ia Ch}la Chua
tham | thdm | tham | tham | tham | tham

Bé tong UHPC c6 thé chiu dugc cép ap luc
trén 20 MPa. Cip chéng thim dat duoc > 20 MPa,
ching minh bé tong UHPC c6 mat do cao va do
ddng nhat rit cao, khong ran niit do co mém va co
khé. Cac mau bé tong c6 d6 dong déu rat tét. Didu
d6 cho phép tién lidu 1a hé sb thim Ion Cl- ciing s&
rat thap.

Mot s6 nhdn xét tir nghién cuu cdc tinh chat bé
tong UHPC:

(1). Nghién ctu da xac dinh dugc anh hudng
cua ham lugng sgi thép dén do chay xoe; tén thit
d6 chay xoe theo thoi gian; sy phét trién cudong do
nén, udn, kéo theo thoi gian, Modul dan héi va tng
sudt bién dang ctia bé tong UHPC.

(2). Khi su dung ham lugng sg¢i thép < 1%
khong c6 lam thay ddi nhidu tinh chét bé tong
UHPC. Ham lugng soi thép tir 1 - 3%, cac tinh
chit chiu kéo, uén cta bé tong UHPC ting tir 2 -
2,5 lan. Ham luong s¢i > 3% hiéu qua kinh té
khong cao do ting chi phi soi thép.

(3). Modul dan hdi bién doi tir 42.020 GPa dén
56.980 GPa voi bé tong c¢6 cuong do chiu nén tu
108 dén 140 MPa.

(4). Cac ngudn vt tu, vat liéu hién co trén thi
truong tai Viét Nam hoan toan dap tng du didu
kién dé ché tao bé tong UHPC.

(5). Po co kho thip do tac dung soi thép lién
két chdng nut cho bé tong UHPC.

4. CAC GIAI PHAP SU DUNG BE TONG
UHPC TRONG GIA CUONG SUA CHUA
CONG TRINH CAU TAI VIET NAM

4.1. Gia cudng, sira chira dim, tru ciu bing
bé tong UHPC

Céac c4u kién chiu luc chinh cia cau nhu dam,
try theo thoi gian do anh huéng cua diéu kién thoi
tiét va cac ngoai luc do cac phu’o*ng tién di chuyén
gay ra sy hu hong, xubng cap dic bién véi cac cay
cau duoc xay dung tir thé ky 20 diéu nay anh
hudng 16n dén kha nang van hanh va sir dung ciing
nhu an toan cua cac ciy ciu do d6 cin nghién ciru
giai phap sira chira & dam bao an toan cho céc cay
ciu. Bé tong UHPC la lya chon tét cho cong tac
sira chira cac vi tri hu hong, xudng cép do cac tinh
nang uu viét cua loai bé tong nady so voi bé tong
thong thuong nhu: cuong d chiu nén, udn, kéo, do
chay cao.

Mo ta gidai phap

Trong gia ¢ dam, tru cau, bé tong UHPC duoc
sir dung dé tang cudng kha ning chiu lyc, dam bao
tinh toan khdi cta cac két ciu chinh nhu dam cau,
tru, moéng khi cac két ciu nay ¢ dau hiéu hu hong
can sira chita. Qua trinh gia ¢b c6 thé duoc thuc hién
bé’mg cach duc, mé rong mat ct ngang cua cAu kién,
¢6 thé bd sung thém cdt thép, tao lién két bé tong.
Céc bo phan gia cb sira chita duwoc d6 bé tong
UHPC tryc tiép tai hién trudng véi muc dich chinh
1a tang kha nang chiu tai va kéo dai tudi tho cia cau.

Hinh 15: Thi cong sira chiva gia cuong két ciu
dam, tru cau bang UHPC

Qua trinh thi cong sua chira két cAu dam, tru
bang bé tong UHPC bao gom cac budc sau:

- Kiém tra danh gia vi tri dam, tru cau hu hong
cén sua chita, cac thong tin lién quan dam, try cau
vé kha nang chiu luc, cac yéu cau ddi véi vat lidu
thay thé cac vi tri gia cd, stra chita.

- Lap bién phép thi cong va bao dudng, kiém
tra bé tong UHPC sau khi thi cong dé dam bao chat
luong bé tong sau khi thi cong.
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- Chuén bi bé mat: Bé mit cua két cau hién tai
can duoc duc ty dén 16p bé tong tot, lam sach va
vé sinh ky trude khi thi cong. B& mit bé tong co
thé dugc lam nhdm dé dam bao do bam dinh tot
v6i bé tong UHPC hodc dugc bo sung ting cudng
thép lién két tao bam dinh.

- Lap dat cbt thép (néu cb): Cot thép, thuong &
dang thanh hoac day, duoc bd tri theo thiét ké dé
chiu lyc kéo trong qua trinh hoat dong cua két céu,
cac thanh cbt thép duoc liap dat theo ding tiéu
chuin k¥ thuat va khoang cach gifra cac thanh thép
phil hop véi yéu cau chiu luc cta két cau cau.

- Sau khi lap dat, vé sinh cac vi tri gia cudng
duoc tao 4m va ghép van khuoén. Céac van khuén
dugc gia cong dam bao do kin khit, bao phu toan bg
vi tri bé tong hu hong can sira chira va gia cudng.
Céac thanh van khuén duoc cb dinh vao dam, tru
cau. Sau do, cac mép dugc xam kin dé khong bi
chay bé tong UHPC trong qua trinh thi cong do dic
diém loai vt liéu nay c6 do chay rat cao.

- Db bé tong: Bé tong dugc tron trén cac may
tron chuyén dung dé dam bao d6 dong nhét bé tong
sau khi tron, c6 thé tron truc tiép tai hién truong
hoac duogc van chuyén trén cac phuong tién chuyén
dung sau d6 bé tong duoc van chuyén dén vi tri gia
cuong stra chita va rét truc tiép 1én cac ciu kién
dam, tru cau. Qua trinh dé be tong can phai dugc
kiém soat chit ché dé dam bao khong cé 16 rong,
ddng nhét trong két cdu sau khi do.

- Bao dudng va kiém soat chit luong: Sau khi
d6 bé tong can bao dudng dé bé tong phat trién
cuong do theo yéu cau. Cac vi tri gia cudng duge
phi kin xung quanh bé vi tri d6 bang 16p bat
chuyén dung, dudng ho theo phuong phap nhiét
4m trong 3 ngay dau.

- Thao van khudn sau khi kiém tra chat luong
bé tong dat cudong do yéu ciu, kiém tra va hoan
thién bé mat bé tong tiép tuc bao dudng bé tong
trong diéu kién tu nhién.

- Lap bdo cdo danh gia qua trinh thi cong gia
cuong sira chira két cau.

4.2. Gia cwdng sira chira ban mit ciu bing bé
tong UHPC

Viét Nam c6 thoi tiét nhiét doi gié mua cua
Nuéc ta, thoi tiét khic nghiét cung véi su phat
trién kinh té, d6 thi hoa lam gia tang khéi luorng
van tai dé dap Gmg yéu cdu phat trién kinh té, xa
hoi, cung voi do 1a ap luc 1én hé thong ha tang cau,
duong. Pac biét voi hé théng clu, véi cac cong
trinh ¢6 tir 1au cau st dung, trén bé mat phu bé
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tong nhwa. Qua trinh st dung cac ban mat cau bi
bién dang, phong rop, nut v& gdy anh hudng
nghiém trong dén ngudi va phuong tién khi luu
thong qua doi héi phai c6 phuong an st chita dam
bdo an toan trong qué trinh st dung. V&i nhung
cdy cau c6 diu hién xubng cip, hu hong viée cd
mdt nén virng chic s& dam bao 6n dinh cho cac 16p
phia trén khong bi hu hong trong qua trinh khai
thac, van hanh va st dung.

Hinh 16: Hu hong bé mt bé téng nhuwa trén ciu

Mo ta giai phéap thi cong stra chita v6i cau c6
ban mat thép lién hop.

Céc cdy cau c6 ban mat thép, két cau thép qua
trinh st dung gay ra sy truot gilta cac 16p bé tong
ban mit véi mat ciu gy ra hién tuong phong rop,
nat vo. B1eu nay doi hoi phai co mot cau can co
mot két cdu nén du chic va tao lién két tdt gitra ban
mat va 16p bé tong nhya phu phia trén. Bé tong
UHPC sir dung 1am nén cho cic két cAu cau nhu
trén rat phu hop do day la loai bé tong c6 chit
luong cao, dang vat liéu bé tong nhung gén voi
thép, c6 cuong do chiu nén, udn va kéo cao hon
nhidu so voi bé tong thong thuong.

Qua trinh thi cong sitra chita bé mit bang bé
tong UHPC bao gom cac budc sau:

- Thu thép thong tin vé két cAu ban mat ciu,
vat liéu st dung va danh gia cac nguyén nhan gay
ra cac hién twong hu hong trén mit cau.

- Lap ké hoach thi cong, cac phuong an thi
cong cd thé dugc thuc hién theo cac modul thu nho
trong phong thi nghiém dé danh gia trude khi trién
khai thi cong.

Hinh 17: Kiém tra dinh gid modul lién két
UHPC voi ban mdt thép trudc khi thi cong
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- Chuén bj bé mat: Bé mit ciia mat cau hu hong
can dugc 1am sach 16p bé tong nhya va vé sinh k§
bé mat dén ban thép trudc khi thi cong bang may
mai hodc cac thiét bi vé sinh chuyén dung.

- Tao lién két giita bé mit ban thép vai 16p bé
tong UHPC bang cac dinh han stud dugc han chat
v6i ban mat cau.

- Ghép van khuon chia theo cac dot do, khoang
cach d6 tao khe co gian. Van khuén dugc gia cong
dam bao kin, khit khi thi cong.

- Qua trinh thi céng bé tong UHPC duoc do
bang may dai bé tong chuyén dung, bé tong UHPC
dugc tron theo quy trinh dugc phé duyét va dugc
db truc tiép 1én bé mit cau tai hién truong. Bé tong
UHPC dugc van chuyén bang cac thiét bi chuyén
dung dén may dai bé tong dé dam bao d6 ddng
nhit bé tong trong qua trinh thi cong.

- Ngay sau khi bé tong UHPC dugc thi cong
xong can hoan thién dé bé tong phu day bé mat va
mit bé tong khong c6 hién tuong nt, rd.

- B& mit bé tong can duoc dai mot 16p nilon
bao vé va phu kin bang 16p bat dé tién hanh qua
trinh dudng ho nhiét am dé phat trién cuong do bé
tong va bé mat khong xut hién cac vét nut (do bé
tong UHPC su dung ham lugng xi cao).

- Théo 16p bat phu, kiém tra chit lugng bé tong
va tién hanh bao dudng trong diéu kién ty nhién.

Hinh 18: Gia cwong, sita chita mdt ciu hw héng
tai Viét Nam

5. KET LUAN

(1) Ngudn vt tu, vat lidu hién c6 tai Viét Nam
hoan toan dap ung didu kién dé ché tao bé tong
siéu tinh nang UHPC.

(2) Viét Nam da hoan toan nim bit cac cong
nghé ché tao bé tong UHPC va sur dung trong thi
cong gia cuong sua chita cac vi tri hu hong nhu
dam, tru, ban mat... cla cong trinh cAu véi chat
lwong dam bao theo yéu cau thiét ké.

(3) Véi céc tinh nang uu vi¢t Bé tong UHPC
dugc st dung trong cong tac stta chita cac cong
trinh cdu lam tang tudi tho cong trinh va an toan
trong van hanh st dung.
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