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Abstract. When renovating, upgrading and enhancing reinforced concrete bridge deck
surfaces, design consultants often choose an asphalt concrete cover. There are many factors
affecting the quality of a composite structure in which the upper layer is an asphalt concrete
cover and the lower layer is a Portland cement concrete such as the quality of the asphalt
concrete layer (AC) and the between the upper and lower layers. The strength of the adhesion
layer between the two layers depends on the surface characteristics of the bridge’s concrete
slab, and the type and proportion of the adhesive material. This article presents experimental
results of the strength of the adhesion layer between a concrete layer and an ultra-high-
performance concrete (UHPC) layer using the flat shear and tensile test model. Three types of
adhesion materials, namely Nova bond asphalt emulsion, CRS-1P Polymer emulsion and
Hyper Primer adhesive were selected for the research. The experimental results allow
engineers to choose an appropriate type and ratio of adhesives for similar composite
structures.

Keywords: adhesive, adhesion strength, shear strength, tensile strength, hot asphalt concrete,
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Tém tit. Khi cai tao, nang cip, ting cuong bé mat cau bé tong cot thép tu van thiét ké thuong
lya chon 16p pha bang bé téng nhya. C6 nhiéu yéu té anh hudng dén chit lwong cua két cu
hdn hop véi 16p trén 1a bé tong nhya, 16p dudi 1a bé tong xi ming nhu chét luong 16p bé tong
nhya (BTN), cuong d6 dinh bdm gitra 16p trén va 16p dudi. Cuong do dinh bam gita hai 16p
phu thudc vao dic trung bé mit 16p bé tdng mat cau, loai va ty 18 vat liéu tuéi dinh bam. Bai
bao trinh bay két qua thyc nghiém danh gia cuong d6 dinh bam gitra I6p BTN véi 16p bé tong
mit cau tinh ning siéu cao (UHPC) sir dung md hinh thi nghiém cét phang va nhé bat. C6 ba
loai vat liéu dinh bam la nhii tuong nhya duong Novabond, nhii twong Polymer CRS-1P va
keo dinh bam Hyper Primer duoc lya chon dé nghién cau. Két qua thuc nghiém cho phép
chon loai va ty I chat dinh bam pha hop cho két cau to hop nay.

Tir khoéa: chat dinh bam, cuong d6 dinh bam, cuong do chiu cét, cuong do chiu kéo nho, bé
tdng nhya nong, bé tong tinh nang siéu cao.

© 2022 Truong Dai hoc Giao théng vdn tdi

1. PAT VAN PE

Pé dam bao ém thuan cho cac phuong tién chay trén mat duong bé tong xi méng
(BTXM), mat cau bé tébng cot thép ching ta thuong lua chon I6p phu bang bé tdng nhua
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(BTN). Bé dam bao cudng do, giam nguy co nut phan anh, theo TCN 211-06 chiéu day I6p
phu nén tir 14 -18 cm cho duong cao tdc, duong cap 1, 2 va day 10-12 cm véi duong cap 3,
cap 4 [1,2].

Trén mat cau bé tong cbt thép do phai han ché tinh tai, chiéu day 16p pha duoc thiét ké
riéng va thuong mong hon trén mit duong BTXM. Dic biét dy &n stra chita cdu Thing Long
nam 2020, giai phap ky thuat chinh duoc lya chon 1a phuong an gia cudng ban mat cau thép
tryc hudng bang 6cm bé tong tinh ning siéu cao (UHPC) c6 02 16p cdt thép va dinh thép két
ndi tir ban mat cau thép vai tim UHPC. Lép pha trén 16p UHPC 1a hdn hop BTN polime voi
chiéu day duoc lya chon chi 4 cm.

Chinh vi vay khi 16p pha cang moéng yéu cau vé vat liéu cang cao va dic biét cuong do
dinh béam gita hai I6p phai dii I6n nham tang cuong lién két hai 16p, hinh thanh két cau to hop
cung tham gia chiu luc, tang kha nang chbng uén, moi, giam nguy co trugt, X0 don cho hé két
ciu dudi tac dung truc tiép cua tai trong phuong tién va diéu kién moi truong ndng va am.

Lép dinh bam gitra hai 16p bé tdng nhya nhitng nim gan day da duoc nhiéu tac gia trong
nudc quan tdm nghién cuu [3,4].

Trong cac cdng trinh nghién ctru ndy cac tac gia déu lya chon chéat dinh bam 13 nhil twong
nhu CRS-1, CSS-1, CRS-1P...ham luong chét dinh bam tir 0,2-0,9 I/m?. Céng trinh nghién
ctiu [8] da dé xuat cudng do chiu cat tdi thiéu va ham lwong 0,2-0,5 I/m? cho 16p dinh bam
bang CRS-1 giita hai I6p bé tong nhya.

Ung xir chiu cét cua I6p dinh bdm bang Epoxy gitra I6p phi BTN va ban thép da ¢6 dinh
hudng nghién ciru ban dau trong phong va dugc cac tac gia trong nudc cong bo trong cong
trinh [5].

Hi¢n tai cuong d dinh bam cua I6p dinh bam gitra BTN véi BTXM va dac biét véi bé
tong tinh nang siéu cao chua dugc nghién cuu, chua duge quy dinh cu thé trong céc tiéu
chuan Viét Nam.

Cudng d dinh bdm gitra l6p BTN véi I6p UHPC chi yéu phu thudc vao cac yéu to: loai
va ty 1€ vat liéu dinh bam, dac diém be mat I6p UHPC va nhiét d6 thi nghiém.

D¢ danh gia cuong d6 dinh bam giira l6p BTN va I6p UHPC ¢6 thé sir dung phuong phap
pha huy hogc khong pha huy. Trong nghién cuu nay lya chon thi nghiém cat phang va nho bat
dé danh gia cuong d6 dinh bam gitra I6p BTN véi l6p UHPC & 25+2°C. [6,7,8].

Vit liéu dinh bam gitra hai 16p dugc s dung 1a nhl twong nhya duong Novabond, nhii
twong nhya duong Polymer CRS-1P voi cac ty 18 tugi dinh bam 0,3; 0,4; 0,5 I/m? va keo dinh
bam Hyper Primer véi cac ty Ié tugi dinh bam 0,3; 0,4; 0,5 kg/m?. [9,10].

Nhém nghién ctru xay dung mé hinh thi nghiém trong phong cho két cau t hop 16p dugi
& 4cm UHPC, I6p trén BTN polymer day 4 cm, thay doi loai va ty 1€ chat dinh bam cho I6p
dinh bam gitra hai lop.

~ Turkét qua thi nghiém danh gia cudng do dinh bam lya chon dugc chét dinh bam phi hop
nhat cho hé ket cau trén.
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2. NGHIEN CUU THUC NGHIEM PANH GIA CUONG PQ DiNH BAM GIUA LOP
BE TONG NHU'A VOI LOP UHPC

2.1. Quy hoach thuc nghi¢m

Xay dung 3 nhém mau thir nghiém gom 16p dudi 1a UHPC day 4 cm, I6p trén BTNP 12,5
day 4 cm véi cac dieu kign thay doi ve loai va ham lugng chat dinh bam (Bang 1). Be mét 16p
UHPC dugc tao nham bang phuong phap ban bi.

~ Dénh gia cuong d6 dinh bam gitra 16p UHPC véi l6p bé tong nhya thdng qua thi nghiém
cat phang va thi nghiém nho bat [7,8].

Quy hoach mau thi nghiém cho 3 nhém két cau nhu Bang 2-1.

Bang 1. Quy hoach mau thi nghiém.

S6 miu thi nghiém

Két chu Ii;‘;l;:ﬂg pidu kign thi [~ ahiom cit
- i nghiém ci . ,
, nghiém L * i 8 & ba
bam ghig phing Thi nghiém nho bat
kel 0,3 I/m? 3 mau D150mm 3 mau D50mm
BTNP 12,5 0,41/m* | TN & 25+ 2°C 3 miu D150mm 3 mau D50mm
+Novabond
+UHPC 0,5 I/m? 3 miu D150mm 3 miu D50mm
0,3 I/m? 3 mau D150mm 3 mau D50mm
KC2
BTNP 12,5 0,4 I/m? TN §25+2°C 3 mau D150mm 3 mau D50mm
+CRS-1P +UHPC - -
0,5 I/m? 3 mau D150mm 3 mau D50mm
KC3 0,3 kg/m? 3 mau D150mm 3 mau D50mm
BTNP 12,5 04kg/m? | TN$25+2°C |  3miuD150mm 3 miu D50mm
+Hyper Primer
+UHPC 0,5 kg/m? 3 mau D150mm 3 mau D50mm

2.2. Chuin bi vit li¢u thi nghi¢m

Tam UHPC: Cac tim UHPC vdi kich thude 310x250x40mm do cong ty Thanh Hung
don vi san xuat bé tdng chuyén nghiép cung cap.

Chit dinh bam: Nhii twong nhya dudng Novabond, nhii twong CRS-1P, keo Hyper

Primer [9,10].

Bé tong nhua polymer 12,5 dugc lya chon, thiét ké theo chi dan TCVN 8820:2011,
22TCN 356: 2006 va 858/Qb-BGTVT [2,11,12].

Chi tiéu co ban cua hdn hgp BTNP 12,5 va cia chit dinh bam nhu bang 2
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Bang 2. Cap phéi hdn hop va cac dic trung co ban cia BTNP 12.5 va chat dinh bam.

H&n hgp BTNP 12.5

Gia tri két qua

Yéu cau ki thuat

Thanh phan cap phdi

Luong lot sang (%)

Luong lot sang (%)

19 100 100-100
12,5 86,17 74-90
9,5 68,49 60-80
4,75 43,76 34-62
2,36 26,00 20-48
1,18 18,32 13-36
0,6 13,53 9-26
0,3 9,46 7-18
0,15 8,11 5-14
0,075 5,77 4-8
Loai bitum PMB - Il
Ham lwong bitum, % 4.9 -
Do rong du, % 4,75 3+6
D¢ on dinh Marshall, kN 14,00 Min 12,0
D6 déo Marshall, mm 4,94 3+6
Do rong cot lidu, % 15,38 Min 14
Do rong lap day nhua, % 69,15 65+75
Do 6n dinh con lai cua BTN, % 92,16 Min 85
Céc chi tiéu ky thugt ciia nhi twong Novabond
Thi nghiém trén mdu nhii twong polymer
Do nhét Saybolt Furol & 50°C (s) 30 20 + 125
Do 6n dinh luu trix, 24 gio (%) 0,63 <10
Luong hat qué co (thi nghiém sang) (%) 0,01 <0,10
bién tich hat Duong -
Do khir nhii

. . . 49,26 > 40
(35ml, 0,8% dioctyl sodium sulfosuccinate) (%)
Ham lugng dau (%) 1,37 <2,0
Do dinh bam véi da nhya tai hién truong Khéa -
Thi nghiém trén mdu nhwa dwong thu duwoc tir thir
nghiém bay hoi
H;am lwong nhya (xac dinh theo phuong phap chung 67.17 > 63
cat) (%)
Do kim lan & 25°C, 5 gidy, (0,1mm) 76 60 + 120
Diém hda mém (°C) 54,6 >50
Luong hoa tan trong Trichloroethylene (%) 99,73 >97,5
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1-Po dan hdi ¢ 25°C véi mau kéo dai 20cm 67,0 -

Céc chi tiéu ky thudt cia nhii twong Polymer CRS-

1P

Thi nghiém trén mau nhii twong polymer

Do nhét Saybolt Furol & 50°C (s) 28 20 + 100

D6 6n dinh luu trix, 24 gio (%) 0,39 <1,0

Luong hat qué c& (thi nghiém sang) 0,04 <0,10

bién tich hat Duong Duong

o . N o . .

bo khu-' nhit (35ml, 0,8% dioctyl sodium 4726 > 40

sulfosuccinate) (%)

Ham luong dau (%) 1,71 <3,0

Do dinh bdm véi da nhya tai hién trueong Kha Kha

Thi nghiém trén mau nhua dwong thu dwoc tir thir

nghiém bay hoi

HA’am lugng nhya (xac dinh theo phuong phap chung 66,57 > 60

cat)

Do kim 1an ¢ 25°C, 5 gidy, (0,1mm) 73 60 + 120

Diém hoa mém (°C) 51,5 >50

Luong hoa tan trong Trichloroethylene (%) 99,78 >97,5

Do dan hoi ¢ 25°C véi mau kéo dai 20cm (%) 55,0 -

Céc chi'tiéu ky thugt caa keo dinh bam Hyper Primer

D§ nhadt ¢ 25 °C, [mPa * s] 2500 1,000 - 5,000

Trong lugng tuong duong [g/eq] C 170 - 200

Ty trong & 25 °C [g/cm?] 1,231 1,10-1,30

Diém chdp chay, Coc ho [°C] 145 Min. 130

Pic diém nhan dang Chat long mau vang | Chat 1dng mau vang
nhat nhat

Chat lam cimg loai AMINE

Do nhét § 25 °C 867,3 500 - 1100

Gia tri Amine 156,2 130-170

Ty trong ¢ 25 °C 0,873 0,80 - 1,00

Diém chdp chay, Coc hd 1505 ] ] Min. 145 ’

bic diém nhan dang Chat léng mau queé Chat 16ng mau qué
nhe nhe

HYPER-PRIMER Sau khi lam ciing

[Bao dudng: 4 ngay ¢ 60 °C]

Thanh phan; Keo chinh/Chét lam cimg 50/50 (weight)
Cuodng d6 chiu kéo ¢ 23 °C 1,56 Min. 1,0
Do gidn dai ¢ 23 °C 132,6 Min. 100
Cuong d6 lién két (Tron/iron, 23°C) 2,65 Min. 2,0
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Két qua thi nghiém kiém tra cac chi tiéu ky thuat cia BTNP 12,5, nhii twong Novabond,
nhl trong CRS-1P, keo dinh bam Hyper Primer déu thoa mén theo yéu cau ki thut hién hanh
(theo TCVN 8819:2011, TCVN 8816:2011, 22TCN 319:2004 va Quyét dinh 858/QD-
BGTVT).

2.3. Ché bi mau thi nghiém
MJi két cau tng véi 1 ham lugng chat dinh bam duoc ché bi lan luot theo cac budc sau
Budc 1: Tao nham bang phwong phap ban bi bé mit trén tim UHPC (Hinh 2-1)

Budc 2: Quét chat dinh bam (CDB) theo ham luwong tinh toan (Hinh 2-2) thoi gian cho
24h sau d6 lam buéc 3

Budc 3: Chuan bi hdn hop BTNP 12,5
Budc 4: D6 hdn hop BTNP 12,5 1én trén va ¢ddm mau trén thiét bi dam lan (Hinh 2-3).

Hinh 2.1: Tém UHPC sau bin bi. Hinh 2-2: MAu UHPC sau khi quét CDB.

Hinh 2.3: Thiét bi ddm ché tao mAu. Hinh 2.4: Mau sau khi dam.

Mau sau khi dam xong (Hinh 2-4) dugc bao dudng & diéu kién nhiét do phong thi nghiém
48 gio.
_ Budc 5: Khoan mau hai 16p c6 duong kinh 150mm va 50mm (Hinh 2.5), sau d6 v¢ sinh
mau va bao dudng ¢ 25+2°C trong 6 gio
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Budc 6: Tién hanh thi nghiém cat phang theo tiéu chuan AASHTO TP114-18 [7] (Hinh
2.6)

Budc 7: Thi nghiém nhd bat theo tiéu chuan ASTM C1583-13 [8] (Hinh 2-7)

v ;,J .

3> TAI NS
. 21N
\ vL AL Volda

PR e DETAT- ifan i e b
S, s
MO | b bt ki o

;TL-N,L“"' Xacdisk S}L a‘\,nﬁl

ASTM C4583-43

Hinh 2.6. Thi nghiém cét phang. Hinh 2.7. Thi nghiém nho bat.

2.4. Két qua thi nghiém va phan tich danh gia
Két qua thi nghiém cit phing theo tiéu chuan AASHTO TP114-18 (Bang 2-3), Hinh 2-8
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Bang 2-3. Két qua thi nghiém cit phang theo tiéu chuan AASHTO TP114-18.

Thi nghiém cit phzzlng

o HAm Sé Pwong kinh (mm) Két qua
Keét cau ,lu’(_)’ng miu Luc pha Cuong
dinh bam D1 D2 Tr\ung hoai d§ chiu
binh (N) cat ISS
(MPa)
1 148,8 148,9 148,85 1295,8 0,0745
0.3 Im? 2 149,1 149,0 149,05 1178,7 0,0676
3 149,1 149,0 149,05 850,6 0,0487
Trung binh 0,0636
KC1 1 149,2 149,2 149,2 1319,3 0,0755
BTNP 12,5 0.4 lm? 2 149,2 149,2 149,2 1100,6 0,0630
+Novabond 3 149,3 149,4 149,35 1022,5 0,0584
+UHPC Trung binh 0,0656
1 149,2 149,2 149,2 1194,3 0,0683
0.5 Im? 2 148,9 149,0 148,95 1374 0,0789
3 149,1 149,0 149,05 1420,9 0,0814
Trung binh 0,0762
1 149,20 | 149,80 | 149,50 2156,1 0,1228
0.3 Im? 2 150,20 | 150,40 | 150,30 2486,4 0,1401
3 149,80 | 149,60 | 149,70 2539,3 0,1443
Trung binh 0,1357
KC2 1 150,00 | 150,20 | 150,10 2267,0 0,1281
BTNP 12,5 0.4 U2 2 149,40 | 149,20 | 149,30 2446,7 0,1398
+CRS-1P 3 149,80 | 149,80 | 149,80 2544.6 0,1444
tUHPC Trung binh 0,1374
1 149,60 | 150,20 | 149,90 2716,7 0,1539
05 Im? 2 148,60 | 149,20 | 148,90 2549,9 0,1464
3 149,50 | 149,60 | 149,55 2129,7 0,1212
Trung binh 0,1405
KC3 1 149,90 | 149,80 | 149,85 | 130015 0,7372
BTNP 12,5 0.3 kg 2 150,20 | 150,30 | 150,25 | 11520,2 0,6497
+Hyper Primer 3 150,30 | 150,30 | 150,30 | 12313,6 0,6940
*UHPC Trung binh 0,6937
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0,0
Ham lugng dinh bam

Loai két cau

0,3

0,4
KC1

0,5

0,3

0,4
KC2

0,5

Thi nghi¢m cit phing
Pwong kinh (mm 4 2
Ham i g (mm) Két qua
Ay K So
Ket cau I Lwcpha | Cuong
dinh bam D1 D2 Trung hoai dj chiu
binh (N) cat ISS
(MPa)
1 149,90 150,30 150,10 15573,3 0,8801
2 149,90 149,90 149,90 13787,6 0,7813
0,4 kg/m?
3 149,70 150,00 149,85 16197,1 0,9184
Trung binh 0,8599
1 150,20 150,40 150,30 139745 0,7876
2 150,20 150,50 150,35 14324,7 0,8068
0,5 kg/m?
3 150,00 150,60 150,30 14129,3 0,7964
Trung binh 0,7969
1,0 KC1: BTNP12.5+Novabond+UHPC
0,9 KC2:BTNP12.5+CRS-1P +UHPC 08599
KC3: BTNP12.5+Hyper primer+UHPC 0,7969
g . 0,6937
2 07 '
5©
O 0,6-
=
S o05-
;8.
o 04-
c
T 03
(]
0.2- 0,1357 0,1374 0,1405
0,1 00636 00656 00762 % §

03 04 05
KC3

Hinh 2-8. Quan hé cudng do chiu cit ISS véi ham luwgng CDB cua cac két cu.

Két qua thi nghiém nho bat theo tiéu chuan ASTM C1583-13 (Bang 2-4), Hinh 2-9
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Bang 2-4. Két qua thi nghiém nhd bat ¢ 25+2°C.

Thi nghi¢m nho bat

HAm y Pwong kinh (mm) Két qua
K, X 0

Keét cau ,lll’(_)’llg mau Luwe pha Cudng
dinh bam Trung hoai do chiu
D1 D2 N ; P
binh (N) kéo nho
(MPa)
1 48,32 48,72 48,52 1126 0,6090
2 48,32 48,42 48,37 805 0,4381

0,3 I/m?
3 48,14 48,40 48,27 884 0,4831
Trung binh 0,5100
KC1 1 48,46 48,58 48,52 622 0,3364
BTNP 12.5 0.4 Um? 2 48,26 48,26 48,26 688 0,3761

1 , m

+Novabond 3 48,54 48,34 48,44 828 0,4493
*UHPC Trung binh 0,3873
1 48,34 48,28 48,31 622 0,3393
2 48,62 48,46 48,54 713 0,3853

0,5 I/m?
3 48,42 48,50 48,46 842 0,4565
Trung binh 0,3937
1 48,80 48,50 48,65 1162,0 0,6251
2 47,80 48,00 47,90 846,0 0,4695

0,3 I/m?
3 48,20 48,40 48,30 824,0 0,4497
Trung binh 0,5148
KC?2 1 48,20 48,20 48,20 1421,0 0,7788
BTNP 12.5 0.4 1m? 2 48,00 48,10 48,05 1102,0 0,6077

1 , m

+CRS-1P 3 48,10 48,00 48,05 1376,0 0,7588
tUHPC Trung binh 0,7151
1 48,20 48,60 48,40 1051,0 0,5712
2 48,00 48,10 48,05 990,0 0,5460

0,5 I/m?
3 48,00 48,10 48,05 1414,0 0,7798
Trung binh 0,6323
KC3 1 47,80 48,00 47,90 2830,0 1,5705
BTNP 12,5 2 47,50 48,00 47,75 3007,0 1,6792

0,3 kg/m?
+Hyper 3 47,60 47,80 47,70 2570,0 1,4382
Primer Trung binh 1,5626
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Thi nghi¢m nho bat
Pwong kinh (mm 4 2
o Ham < g (mm) Két qua
Két cau lugng miu Lucpha | Cuong
dinh bam Trung hoai do chiu
D1 D2 N ; P
binh (N) kéo nho
(MPa)
+UHPC 1 48,30 48,00 48,15 3328,0 1,8277
2 48,10 47,90 48,00 3044,0 1,6822
0,4 kg/m?
3 48,00 48,20 48,10 2821,0 1,5525
Trung binh 1,6874
1 48,20 48,50 48,35 2815,0 1,5332
2 48,30 48,50 48,40 2757,0 1,4985
0,5 kg/m?
3 48,20 48,60 48,40 2892,0 1,5719
Trung binh 1,5345
KC1: BTNP12.5+Novabond+UHPC
18-| KC2: BTNP12.5+CRS-1P +UHPC 16874
= 11; KC3: BTNP12.5+Hyper primer+UHPC 15626 § Jeaus
o 6 - .
S 15
o 14
£ 13-
o 12-
D 11
3 10 -
£ 09
© 08- 0,7151
T 07 06323
g’ 0,6 0,51 0,5148
B 05 03873 03937
O 04-
03 -
02 -
Al I\ AN TAN
Ham Iugng dinh bam 03 04 05 03 04 05 03 04 05
Loai két cdu KC1 KC2 KC3

Hinh 2-9. Quan hé cudng do chiu kéo nhd véi ham lugng CDB cuia cac két cau.

o Dénh gi4 chung: Két qua phén tich thdng ké cho thay, vai s6 lugng két qua thi nghiém
cho mot to mau déu dam bao do chum khoang tin cay 95%.

Khi thay d6i loai va ham lugng CDB két qua thuc nghiém véi tirng két cau nhu sau:
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e K&t ciu 1: Sir dung CDB 1a Novabond: Cudng do chiu cat ISS ting ti 18 thuan véi ham
luzc_):ng ’tuc'yi c}inh bam va ting cao rd rét ¢ ti 1é tugi 0,5 I/m2. Con cudng d6 chiu kéo
nho thap nhat khi ty 1¢ CDB 14 0,4 I/m? va tang nhe khi ti 1¢ tu6i ting 1én 0,5 I/m?.

e K&t cAu 2: V6i CDB CRS-1P: Cudng dd chiu cit ISS ciing ting theo ham lugng CDB.
Cuong d6 chiu kéo nhd dat cuc dai khi ti 16 CDB 12 0,4 I/m?.

o Két Cég 3: Sir dung CDB 1a Hyper Primer: Cuong d¢ chiu cit 1SS va cuong d6 chiu
kéo nho déu dat cyc dai ¢ ty Ié CDB 12 0,4 kg/m?2.

~ Néu chon ty 1& CDB & muc 0,4 I/m? va 0,4 kg/m? (v&i Hyper Primer) dé so sanh khi thay
doi CDB ket qua nghién cau cho thay:

e V& cuong do chiu ct ISS: keo dinh bam Hyper Primer véi ham lwong 0,4 kg/m? dat
cuong d6 chiu cat ISS lon ‘nhﬁt la 0,8599 MPa I6n hon 13,1 1an so v&i nhi tuong
Novabond va I6n hon 6,25 1an so véi nhil twong CRS-1P ham luong 0,4 1/m?,

e V& cuong do chiu kéo nho: keo dinh bdm Hyper Primer véi ham luong 0,4 kg/m? dat
cuong do chiu kéo nho Ic’rn‘nhﬁt 1a 1,6874 MPa, I6n hon 4,35 1an so véi nhii tuong
Novabond va I6n hon 2,35 1an so véi nhii twrong CRS-1P ham lugng 0,4 1/m?2,

Nhu vay khi sir dung CDB 1a keo Hyper Primer ham lugng 0,4 kg/m? cho két qua cuong
do chiu cat ISS va cuong d6 chiu kéo nho 16n nhat.

3. KET LUAN

Véi két qua thuc nghiém trong phong nham lya chon loai va ham lugng CDB phu hop
cho I6p dinh bam gitra 16p BTN vei 16p bé tong tinh néng si€u cao (UHPC), nghién ctru nay
cO6 mot so két luan sau:

1. Trong 3 loai CDB dugc st dung la Novabond, nhil twong polime CRS-1P, va Hyper
Primer, ket qua thi nghiém cho thay chat dinh bam Hyper Primer c6 cuong d6 chiu cat
ISS va chiu kéo nho cao nhat.

2. Kién nghi lya chon 16p vat liéu dinh bam tét nhat gitra I6p BTN va 16p UHPC la keo
dinh bam Hyper Primer.
3. Kién nghi ham lugng chit dinh bam phi hop giira hai 16p 1a 0,4 kg/m?.

Hién tai chung ta chua c6 quy dinh ky thuat dinh lugng cho 16p dinh bam nay, veéi két
qua nghién ciru trén hy vong giup cho tu van thiet ke va nha quan 1y c6 dinh hudng tot khi lua
chon I6p dinh bam cho mét cau bé tong cot thép, mat duong BTXM c¢6 su dung 16p phu BTN
khi cai tao néng cap duong.

Két qua nghién cau nay da kién nghi va duoc ung dung khi swa chira mat cau Thing
Long, hién tai bé mat cau sau hon 1 nam stra chita van 6n dinh va du kha nang chiu lyc.

bé xay dung yéu cau k§ thuat cho 16p dinh bam nay rat can nhiing thir nghiém tiép theo
khi thay d6i loai BTN, chiéu day I6p phii, loai bé tong xi mang 16p dudi va yéu cau tao nham
bé mat 16p BTXM truéc khi phit BTN.
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LOT CAM ON

Nhom nghién cttu xin cam on Phong thi nghiém trong diém UTC-Cienco4 (Lasxd 1256) —
Trung tdm Khoa hoc Cong nghé Giao thong Van tai- Truong Pai hoc Giao thong Van tai da
tao diéu kién hd tro.
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