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Cac cong nghé moi dé 1am dwong GTNT

Nhl"fng thanh twu chi yéu té’p trung vao viéc st dung vat liéu tai cho
(dat, da) gia co thém cac chat ke dinh v6 co (voi, ximang, tro bay, nhi
twong nhya dwong dé lam két cau ao dwong.

Cbng nghé vat liéu sir dung Phu gia HRB:

Vat Ii@u Ijén két thay hoa vd co HRB, thay thé xi mang Pooc- lang trong
gia co nén mong cong trinh. HRB co the dwoc tron tryc tiep voi dat,
cat, soi dé‘ dé tao ra cép h6n,ho’p vat lieu lam lop két cau dwong voi
cac yéu cau ky thuat can thiét. Ap dung tai: Hwng Yén, Son La, Hai
Dwong,...

Cbéng nghé vat liéu s dung Phu gia DZ33:

DZ33 dwa céac cation hiru co vao trong dat va trung hoa dién tich am
trén cac phan tw s,ét. Thoéng qua qua t,r‘lnh lu Ién,, lien két da phwong
cua cac phan t& dat hinh thanh mét cau truc khoi bén chac, cai thién
dang ké strc chiju tai va hé sb tham cuia két ciu vat liéu. Bé cai tao, tan
dung va tai str dung nguyén vat liéu lam duwdng.



Cong nghé 1am a0 dwong bang dat tai chd + XM + Phu gia
= Cobng nghé vat liéu sty dung Phu gia DB500:

Bang cdng nghé polymer héa cac hop chat co tinh lién két hoa
sinh cao. Khi trén hop chat phu gia DB500 v&i dat va dat hén
hop 1am tang cac chi tiéu co ly nhw: Mé dun dan hoi, kha nang
chiu uén, nén, chi s6 CBR...

= Mat dworng Dat tai chd + XM + Phu gia nhap ngoai (Con-aid,
Stein, Pemazai, HRB, LSF, ISS, ....) dwoc thir nghiém tir nam
1998 dén 2005 & Bac Ninh, Ha Noi, Hwng Yén, Lang Son, Lao
Cai, Thanh Hoa, Quang Nam, Bong Théap, Ba ria — Viing Tau,
dwdng tuan tra bién gidi, ....

= M6t s6 duw an thanh cdng, nhwng ciing nhiéu dw an that bai

Thi céng dwdng bang phu
gia HRB tai Hwng yén
(nam 2009)




Nguyén nhan that bai va khé nhan rong cong nghé méi

Tai sao Cong nghé lam ao dwong GTNT kiéu mai khdng nhan rong dwoc, mac
du gia thanh chi bang 60% déen 70% so v&i duwdng bé tong ??
= Chat lwgng phu gia: khéng khang dinh dwoc trong thue té (dieu kién
ngap nudc) nhw quang cao cua nha san xuat.

= Thiét bj thi céng: chl yéu la thiét bj phay tron dat sir dung may nong
nghiép nén troén khéng déu, khéng dung quy trinh (khéng dat dé am toi
wu, gap mwa, lulén khéng du, ...)

= Lép phu mat dworng: Nhiéu doan duwdng thir nghiém khéng dwoc phu
nhwa trén mat nén khéng bén dwéi tac dbng cua xam thwe do nwéc
mua;

= Vwort tai: Mat dwdng bi hw hdng do tai trong kho kiém soat, vwot tai 2 ~
3 lan;

= Théi quen dwérng BT. Chul trwong hé tro ximang cla cac tinh + Huy
dong swrc dan de lam dwong la chinh.

= TCVN: Thiéu tai lieu hwong dan duy tu, stva chira khi cac loai dwérng
nay bi xudng cap.



2. Nguyén ly gia c6 dat xi ming ciia RoadCem (Rovo)

Do tac dung ctia Rovo, nwdc tac dung triét dé véi hat xi mang
dé hinh thanh Silicat Can xi

H,0

Phan wrng
nwdc — xi mang - Rovo

Phan rng nwdc — xi mang

2(Ca0),Si0, + 7H,0 ——> (Ca0);-2(Si0,)-4H,0 + 3Ca(OH),



ROVO sé choc thing mang ngan tao ra bdi xi mang va hat dat,
lam cho xi mang dwor'c thuy héa manh mé hon, tao ra cac lién
két c6 dang soi trong cau tric nén tinh chat co hoc ciia mat
dwdng sé dwoc cai thién hon. Tang Rn va Rk.

Tac dung pha vé mang ngang giira xi mang
va hat dat

oy

Pha v8 mang ngan
gilfa xi mang va hat

Mang ngan gilfa xi mang 35t

va hat dat can tré qua
trinh thay héa xi mang



ROVO thay ddi cau tric soi vd co két tinh co dac dé gan chat
cac vat lieu khac, diéu nay dan dén su tang cwong veé do bén
va dé déo cua san pham.

Phan &rng

Phan trng nwéc — xi mang, No'C — Xi mang — Rovo
Tinh gion cao Tao thanh lién két dang soii,
tang tinh bén va déo



MOT SO UU PIEM CUA LOAI PUONG NAY
PA PUQC KHANG PINH TREN THE GIOI

Flexural Breaking Drynamic
Sample Volume Dynamic Bending Breaking strength | strain = & Elastic
number mass stiffness strength strain (MPa) {um/m}) modulus
(MPa)
Kg/m? MPa MPa um/m 367 e P
1 1520 4634 15 2054 3,46 579 5975
2 1514 4522 1"63 l gﬂﬂ TaABLE 3. RESULTS SANDY SOIL AFTER 28 DAYS
3 1532 4975 181 2114
TagLe 2.1 MECHANICAL PROPERTIES OF TREATED SLUDGE.
OF TREATED SLUDGE. FIGURE 2.7, EXAMPLE NO CRACKS
HIGH FLEXIBILITY

Cai thién dwoc dat bun Khéng c6 vét nirt trong dat cat

Sample | Days after | Result
number | stabilization | MPa

1 1 3,20
2 5 5.0
3 14 7.5

TABLE 2.2 RESULTS COMPRESSIBILITY MODULE
FOR 33% HUMUS

FiGURE 2.12 NO DAMAGE AFTER A FLOOD ON THE ROAD

Ficure 2.5 ExanpLe CROATIA FIGURE 2.11 FLOOD OVER A ROADCEM ROAD

Cai thién dwoc dat hiru co’ Chiu dwoc ngap nwéc



2. Nguyén ly gia c6 dat xi ming ciia RoadCem (Rovo)

= Tai sao Vién Thay cong chon RoadCem dé trién khai:

< Phu gia nay la loai c6 nguon goc vé co’, hoat tinh manh.
San pham da dwoc khéng,dinh qua,4 km duwdng Ia}m tai
M&c Chéau tir nam 2007 dén nay chat lwong van tot;

% Phia déi, tac ho tro thié‘t bi thi cong hién dai, cho phép bao
dam chat lwvong trén déu dat — XM — Phu gia;

“ Ngoai ra, 1a sw ho tro v‘é,téi liéu tiéu chuan, thiét bi kié[n tra
chat lwgng, quy trinh thiét ké & thi nghiém phuc vu thiét ké.




3. Cong trinh thir nghiém tai Moc Chau 2007

Pwéng cii San tao khuén dwéng  Rai RoadCem Phay trén lan 1
(+ twoi Am)

Rai Ximang Phay trén lan2  Lu lén dat dung trong thiét ké

1"



3. Cong trinh thir nghiém tai Moc Chau 2007

Pwong lam tir nam 2007, nhwng dén ndm 2013 van str dung toét. Pac biét trén 4 km

thtr nghiém khong xuét hién 6 ga, 6 trau nhw dwéng nhwa thong thwong.

12



4. Cong trinh thwr nghiém tai Hung Yeén 2/2016

Théng so kich thwoc tuyén dwong
- Tai trong xe < 10 Tan.

- Lwong xe qua hang ngay: n = 20
xe/ngay dém.

- Bé rdng mat dworng: B =5.0 m.

- Béréng nén dwdng: b= 3.0 m.

- Chiéu day cta nén dwong: h = 20 Hién trang ctia du 4n
cm. - |
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4. Cong trinh thwr nghiém tai Hung Yeén 2/2016
Thiét ké ty I& trén gitra cac thanh phan trong hén hop
- Vat liéu dwoc st dung:
+ Dat sét pha dam san.
+ Xi mang PCB40: 8% dén 10% trong lwong dat kho
+ Phu gia Roadcem: 1% xi mang.
- TN 4 ty 1€ xi mang v&i 4 ham lwong RoadCem (4 cap phdi).

STT | Don vi tinh Xi mang RoadCem
1 Kg/m? 150 1.5
2 Kg/m? 160 1.4
3 Kg/m? 180 1.8
4 Kg/m? 200 2.0




Thi nghiém cap phoi




4. Cong trinh thwr nghiém tai Hung Yeén 2/2016

o Két qud thi nghiém
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4. Cong trinh thwr nghiém tai Hung Yeén 2/2016

o Két qud thi nghiém Cuong dp

O o
* i ¥ i
3 S H

X L] ¥ H

8 12 16 20 24 28 32
Thot gian dueng ho {ngay)

Cwéng dé khang kéo uon



4. Cong trinh thwr nghiém tai Hung Yeén 2/2016

Nhan xét:

Khi cho thém Roadcem, cuong d6 ép ché bang khoang 0,3 1an Rn, cao
hon réat nhiéu so véi dat gia cd xi ming, chi khoang 0, 1.

Thong qua chi s6 CBR nén duong tai hién truong; tai trong xe; cuong
d6 cua hon hop dat gia cb xac dinh bang thi nghiém trong phong thi ty
18 tbi wu gilra dat, xi mang va RC dugc lua chon lan luot 12 160
kg/m3va 1,4 kg/m?3. Cuong d6 khang nén trung binh R 2% = 2,0 MPa,
cudng do khang kéo uén R, 28 = 0,45 MPa, M6 dun dan hoi E28 = 350
MPa. Thoa min TCVN vé duong dat gia cb chat két dinh.



Thi cong thtr nghiém cong trinh

Budc 1: Tao phang nén duong Budc 2: Cam mdc, nin tuyén Budc 3: Rai phu gia ROADCEM
bang may ui. va chia doan thi cong theo ty 1€ da dinh & cac 6 thi cong

Budc 4: Phay tron 1an 1 gom dat + phu gia ROADCEM, chiéu sau phay 2/3 chiéu sau
thiét ké. Phay lan 1, sdu 0,15 m, rong 2,5 m + 0,5 m, tudi nudc 80 I/m?2



Thi cong thtr nghiém cong trinh

il

& e

Budc 6: Rai xi mang theo ty 1¢
da dinh & cac 6 thi cong

Budc 8: Lu tao phang bé mat Budce 9: Tudi nude bao dudng
bé mat (4 tiéng/lan) trong vong
24h, sau d6 giam dan.

Budc 7: Phay tron hdn hop 1an 2
sau 0,2 m, réng 2,50 m + 0,5 m

Budce 10: Cong tac lam 16p mat
duong chéng mai mon(2 16p da
dam + nhya duong)




Thi cong thtr nghiém céng trinh

/-r ;i gl f

(a) Duwong nguyen trang (b) M4y phay toi dat

(c) Hién trwong thi cong (d) Két cau dao mdy phay dat



Thi cong thtr nghiém céng trinh

(e) Rai va tron xi mang vdi dat

(2) Sau khi Iu Ién (h) Hoan thanh
Hinh 6. Hinh anh thi ¢6ng dudng RoadCem tai xa Lwong Tai tinh Hueng Yén



Thi nghiém kiém dinh I1&p dat gia co

Sau khi céng trinh dwa vao van hanh, tién hanh khoan lay mau theo
quy dinh trong TCVN 10379-2014:

C(r 1000 m dai phan xe chay khoan 6 mau.
‘Duwdng kinh va chiéu dai mau nén va mau ép ché 1a 101 mm.

»Céac mau dwoc gia cong phang hai dau réi ngam trong nuéc 96h
trwwac khi tien hanh thi nghiém.

*Qua trinh thi nghiém do Trung tdm Thi nghiém dwdng bé cua Trwdng
Pai hoc Cdong nghé Giao thdng van tai.



Thi nghiém kiém dinh l6p dat gia co

d) Mau sau khi gia cong €) Thi nghiém nén f) Thi nghi€ém €p ché

Hinh anh khoan mau hién trwéng va thi nghiém trong phong



Tong hop két qua thi nghiém cwong d6 sau thi cong

Cép phéi R, 28bh R, 280N =
(kg/m3 dat kho) (MPa) (MPa) (MPa)
Thi nghiém kiém tra sau khi thi céng
Ngam bao hoa 3,63 1,18 425
Khéng ngam BH 6,95 1,64 630
TCVN 10379-2014 1,0/2,0/3,00) 0,0/0,8/1,20) | 200/350/400()

Nhan xét

Tat ca cac chi tiéu cwdng dd khi thi nghiém kiém tra déu cao hon

cwdng do thiét k&, ddng thdi déu dat cap do bén cap |l trd 1én.




Thi nghiém kiém dinh 16p dat gia co

Hinh 2.10. Quan hé &ng
suat — bién dang trong két
qua nén mot truc nd héng
(BH: ngam bao hoa, KBH:
khéng ngam bao hoa)

Nhan xét:

Ung suat (vipa)
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» Cap phoi 160 kg xi méng va 1,4kg RoadCem trong 1 m® dat 14 hop ly dé tao thanh
|&p dat gia cO mat dwdng théa man dd béen cap Il quy dinh tai TCVN 10379-2014,
tre R 7 > 1,0MPa, R 28h > 2 OMPa, R, 2%h > 0,8MPa, E> 350MPa.

« Thi c6ng va van hanh tét, ddm bao yéu cau TCVN cua doan dwdng mau dai 1,45
km tai Xa Lwong Tai, Huyén Van Lam, Tinh Hwng Yén chirng minh tinh kha thi ap
dung cua codng nghé trong dieu kién xay dwng dwdng giao théng tai Viét Nam.



So sanh hiéu qua kinh té
GIA NAY LAP TRUC TIEP IM2 MAT PUONG CONG NGHE MOI.

Noi1 dung cong viec Pon vi Don gia
Phay tron dat + xi ming + Phu gia Ro Vo m? 259,366
Lsfng If'lhl,Ia mat duong mot 16p bang nhwa dac tiéu chuan m? 88 884
2,4kg/1m?2
Tong cong m* 348,250

GIA XAY LAP TRUC TIEP IM2 MAT DUONG BE TONG

Bé tong san xuﬁt bz"ing may tron - do bﬁng thu cong, bétong 16t m? 57 384
mong, da 4x6, chiéu rong >250 em, mac 100 "
Bé tong san xuat bang may tron - do bang thu cong, bé tong mit m? 332933
duong, da 1x2, chieu day mat dudmg <=25 cm, mac 200 T
Vién khuon cho bé tong do tai cho van khudn gd, sin bii, mat 3 -
m 29,150
duomg bé tong, mai taluy va két ciu bé tong twong tu
Tong cong m* 418,767
R < X Du e Duc
Chi phi truc tiep wong be wong CN

tong mai

Chi phi cho 1km duong rong 3m chua bao gom cong tac

A oy . 1,256,300,331 | 1,044,751,098
san gat tao nén co s& va cac cong tac lién quan khac




So sanh tong hop cac yéu to

Tiéu chi so sanh Puong Rovo | Puong Bétong | Ghi chu

) ba minh chirg q
b6 bén (khong nirt, vo, , ,
1 . 10 dén 20 nam 5 dén 10 nam duong lam & Moc
khong 6 ga, ...)

Chau nam 207
, Nhu duong
2 | Tham m¥ Kém
nhua

b6 ém thuan cho giao Nhu duong ,
3 Khong tot

thong nhua
4 | Gia xay lap truc tiép Tam tinh, cho dudong kho 3m, xe tai trong 12T, 20 xe/ng-¢

Tinh cho cong trinh Luong .
a . 1,044,751,098 1,256,300,331 d Giam 17%
tai (Hung Yén)

Tai nhiing vung gia cat .
b 1,093,939,470 1,458,401,121 d Giam 25%
vang, da dam cao hon 30%

Tai nhiing vung gia cat 1.660.502.151 Giam 35%
. ,660,502, 1am 0
vang, da dam cao hon 60% 1,141,169,700

5 | Téc dd thi cong 5 ngay/1km 20 ngay/1km




5. Két luan

« Tang cwong d6 khang kég. Roadcem tang cwong do, dac biet la
cwong dé khang kéo cua dat gia ¢cd xi mang.

« Ao dwérng mérp, than thieén moi trwong. Cong nghé lam mat
dwong GT‘NT bang dat tai cho rat thich hop véi dwong GTNT vi
no gop phan tao nén net dep cho nhirng con duwong moi, gop
phan cai tao mdi trwdng vi khéng phai vc nhiéu vat liéu;

« Chat lwong dam bao. Chat lwong, d bén da dwoc khang dinh
gua cong trinh da lam tai Viét nam;

. Kinh phi xay dwng ha. Gia thanh ha 15 dén 30% so v&i dwdng
bé téng, dac biét cho nhirng viing khéng c6 san véat liéu xay duwng
(xi mang, cat, da) hoac phai van chuyén tir xa dén:

« Ap dung. Cac diéu kién can thiét cho viéc chuyén giao cong nghé
da dwoc Vién Thiy céng chd déng xuc tién va sén sang chuyén
giao thanh céng: quy trinh k¥ thuat, tiéu chuan, dinh murc, ky sw tw
van thiét ké, chi dao thi cdng, nguén nhap khau, may moc nhap
khau, v.v... da cé TCCS.





