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TIEU CHUAN cO SO TCCS 27 : 2019/TCBBVN

cong va nghiém thu.
Calionic Emulsified Asphalt Prime — Specifi

1 Pham vi ap dung

1.1 Tiéu chuén nay quy dinh céc chi tiéu chét lving~tdng nghé thi cong, kiém tra, giam sat va nghiém
thu twdi nhil twong nhwa dwdng a xit thAdm bam trén céac I&p méng bang vat liéu cdp phdi da dam
(TCVN 8859 : 2011), cAp phbi thién nhién (TCVN 8857 : 2011), cAp phdi da dam, cap phdi thién nhién

gia c6 xi mang (TCVN 8858 : 2011) ho#c I&p cao bdc tai sinh ngudi tai chd.

1.2 Tiéu chudn nay &p dung cho viéc 1am mai, sira chiva, khdi phuc, gia cwdng mat duwdng 6 1, bén
bai c6 I&p méng bang vat liéu cap phdi da dam, cap phdi thién nhién, cap phéi da dam, cép phéi thién
nhién gia ¢ xi mang hodc I&p cao béc tai sinh ngudi tai chd can twdi thdm bam trwdc khi rai 16p mat
nhwa (bé téng nhL,éa, lang nhira ...) [én frén.

2 Tai lidu vién dan

Céc tai liéu vién dan sau rét can thiét cho viéc ap dung tiéu chuan nay. Di véi cac tai liéu vién dan ghi
nam cong bd thi ap dung phién ban duwoc néu. Bdi vai cac tai liéu vién dan khong ghi nam cong bé thi

&p dung phién ban méi nhat, bao gém ca cac slra doi, bd sung (néu co).

TCVN 7494 ; 2005 Bitum — Phuong phép ldy mau
TCVN 7500 : 2005 Bi tum — Phuong phap xéac dinh @6 héa tan trong tricloetylen
TCVN 8817-1: 2011 Nhi tuong nhwa dudng a xit — Phan 1: Yéu cau ky thuat

Nhi tuong nhua dudng a xit — Phuong phép thr— Phén 2: Xac dinh dé
nhot Saybolt Furol

TCVN 8817-2 : 2011

Nhil tirong nhra dudng a xit — Phuong phap thty — Phén 3: Xéc dinh db
TCVN 8817-3: 2011 ; s
lang va do on dinh lwu triy

Nhil trong nhua dwong a xit — Phuong phap thir — Phén 4: Xéac dinh
TCVN 88174 : 2011 ) R . .

fiong hat qué c& (thir nghiém sang)

Nhii tuong nhwa dwong a xit — Phuong phap thtr — Phén 5: Xéc dinh

dién tich hat

TCVN 8817-5: 2011
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Nhii tuong nhwa duong a xit — Yéu céu ky thudt va phuong phép thix —
TCVN 8817-9 : 2011 . , .
Phan 9: Thir nghiém chung cét

Nhii tuong nhira duong a xit — Yéu céu ki thudt va phuong phdp thir—

TCVN 881710 : 2011 S . ;
Phén 10: Thr nghiém bay hoi

Lop két cdu do duong 6 16 bdng cdp phdi thién nhién — Vat lidu, thi
TCVN 8857 : 2011
cong va nghiém thu

Méng cép phdi da dam va cap phéi thién nhién gia ¢ xi mang trong két
TCVN 8858 : 2011 ) , )

cau o duong 6 16 — Thi céng va nghiém thu

Lép méng cdp phéi da dam trong két cdu dudng 6t6 — Vat ligu, thi con
TCVN 8859 : 2011 P ) geapp g g S g

va nghiém thu

Tiéu chuan vé té chirc giao théng va bd iri phong hod khi thi céng trén
TCCS 14 : 2016/TCDBVN . o

duong bd dang khai thac

Quy trinh thi nghiém xé4c dinh d6 chét nén, mong dudng bang phéu rét
22 TCN 346 - 06* i

cat

Standard Method of Test for Specific Gravity and Absorpfion of Fine
AASHTO T 84 Aggregate (Tiéu chuén thi nghiém xéc dinh ty trong khdi va dé hit nudée

cta céft liéu min)

Standard Method of Test for Specific Gravity and Absorption of Coarse
AASHTO T 85 Aggregate (Tiéu chuan thi nghiém xéc dinh ty trong khéi va doé hat nuéc

cla cot ligu thd)

Tieu chun *: Tigu chun dang duoc chuyén dbi

3 Thuat ngiv, dinh nghia

Trong tiéu chuén nay s dung céc thuat ngiy, dinh nghia va ky hiéu sau:
3.1 Nhii twong nhya dwéng a xit thdm bam (Cationic Emulsified Asphalt Prime)

La loai nhi twong nhwa dwdng a xit ¢6 dd nhét thap, co tinh dinh bam, thdm théu t6t vao Iép méng
dwdng bing cap phdi da dam, chp phdi thién nhién hodc cap phdi da dam, cp phdi thién nhién gia cb
xi mang, 16 cao boc tai sinh ngudi tai chd, co kha nang cai thién chét lwong cdng trinh khi st dung
lam I&p tirdi thaAm bam va thudng str dung cho Iép méng yéu ciu chidu sau tham bam lon.

3.2 Kha nang tham (Penetration Power)
Kha nang clia nhi trong nhwa duwdng a xit tham vao vat lidu tidu chun.

3.3 Th&i gian thAm (Penetration Time)
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Thoi gian, tinh bang phut, cho mot lwong nhi fwong nhwa dwdng a xit xac dinh thAm vao mét lvong

xac dinh vat liéu tiéu chudn,
3.4 Trang thai bdo hoa nwéc khd bé mat (Saturated Surface Dry, SSD)

La trang thai cla cbt liéu & dwoc ngdm trong nwéc va nwde bi hit vac 16 rdng cla cbt lidu, sau do
nwdc tr do trén bé mat hat cbt liéu dwoc loai bé dé cac hat cdt lidu van bdo hoa nwdec, nhung bé& mat

cla hat cdt liéu vé& co ban [a khé
3.5 Ty trong khéi & trang thai bdo hda nwéc kho bé mat (Bulk SSD Specific Gravity)

La ty sb gilba khéi lweng trong khodng khi clia mét don vi thé tich cbt liéu, bao gdm khéi lwong nuwée
chira trong céac 16 réng cha cbt lidu sau khi ngdm trong nwéc khodng 15 h (nhuwng khéng bao gdm dd

réng gitba cac hat) véi khdi lwong clia cling mot thé tich nwdc da loai bd bot khi & nhiét d6 xac dinh.

4 Yéu cau ky thuat ctia nhil twong nhwa dwéng a xit thAm bam

4.1 Nhii trong nhwa duédng a xit thAm bam phai & dang 1ng, ¢6 tinh déng nhét va c6 mau nau sam.
4.2 Nhiét b khi s dung clia nhii twong nhua dwong a xit thAm bam & trong khoang (20 + 70) °C.

4,3 Nhi twong nhwa duwdng a xit thAm bam phai c6 chi tiéu chét lirong thda man cac quy dinh tai
Bang 1.

Bang 1 ~ Cac chi tiéu chat lwong cia nhil twong nhwa dwdng a xit thdm bam

Stt Tén chi tiéu Pon vj Quy djnh | Phwong phap thd

Thir nghiém trén mau nhii twrong nhya
dwérng a xit tham bam

1 |Dg nhdt Saybolt Furol & 25 °C s 16+100 | TCVN 8817-2:2011
2 |Dd bn dinh lwru tri¥ sau 24 h % <2 TCVN 8817-3:2011
3 {Lwong hat qua ¢@, thir nghiém sang % <0,10 TCVN 8817-4:2011
4 iBién tich hat - duwong TCVN 8817-5:2011

Thir nghiém chwng ¢4t nhii twong nhya

dwong a xit thdm bam

5 |Ham lwong dau % 5+ 12 TCVN 8817-9:2011

6 |Ham lwgng nhya % =50 TCVN 8817-8:2011
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Bang 1 — Cac chi tiéu chét lveng cha nhii fwong nhwa dwdng a xit tham bam (iép theo)

Stt Tén chi tiéu Bon vi Quy dinh | Phwong phap thev

" Thir nghiém trén mau nhwa thu dwoc sau
chwng cét

7 {Dd hoa tan frong tricloetylen % >97,5 TCVN 7500:2005

Thi nghiém kha ndng thdm ctia nhii twong

v .

nhwa dwong a xit tham bam
8 |Thei gian tham vao vat liéu tiéu chuén min <20 Phu luc A
9 |Chidu sau thdm vao vat liéu tiéu chuan mm >8 Phu luc A

4.4 Trwoc khi st dung nhil twong nhira dwéng a xit thAm bam, phai kiém tra hd so cac chi fiéu ki

thuat ctia nhi twrong va phai thi nghiém lai theo qui dinh tai Bang 1.

4.5 Trwong hop khéng c6 nhil tong nhwa dwong a xit thAm bam theo quy dinh tai Bang 1 thi c6 thé
str dung nhil twong nhwra dwéng a xit phan tach cham CSS-1, CSS~1h ¢b céc chi tiéu chét lwong theo
TCVN 8817-1:2011 dé twdi thdm bam.

5 Yéu cau vé lru trib, bao quan, van chuyén

5.1 Yéu ciu vé nhiét d6

5.1.1 Nhi twong nhwa dwéng a xit tham bam dwoc ey triv, bdo quén trong thiing chira c6 hé théng

tuan hoan. Nhiét do clia nh{i twong phai gilr & mirc (20 + 70) °C.

5.1.2 Nhiét d6 clia nhii twong nhwa duwdng a xit thAm bam trong Uc van chuyén phai gitr & mire (20 +
70) °C. Thoi gian van chuyén khdng qua 48 h.

5.2 Chét lwong st dung

Nhil twong nhwa dudng a xit thdm bam khi st dung phai ¢é cac chi tiéu chét lwong theo ding quy dinh
tai Bang 1 (hodc quy dinh tai Bang 1 clia TCVN 8817-1:2011 néu sl dung nhi twong CSS-1, CSS—1h)

va c6 cac tinh chéat chung nhw sau:

5.2.1 O dang ldng, co tinh ddng nhét va cé mau nau sam.

5.2.2 Dam bao chat long trong qua trinh Ity trik, van chuyén va khi dwa vao st dung.
5.2.3 Kha ning thdm bam vao vat liéu Iép méng dwdng trong théi gian quy dinh.

5.2.4 Cé kha nang bao phii 1&p vat liéu 1dm méng mat dwéng, chdng tham.
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5.2.5 Co6 kha néng dinh bam gilra I&p moéng va l&p mat dwdng.

6 Lwong vat lidu twéi tham bam

6.1 Lwong nhil tvong nhuwa dwdng twdi thdm bam phu thude vao loai vat lidu va do chéat i&¢p mong

dwdrng tham khao tai Bang 2.

Bang 2 — Lwong nhii trong nhwa dwdng twéi tham bam trén I16p méng (tham khao)

Stt Vat liéu 1&p méng Lwong nhii fwong twéi thdm bam, Lim?
1 Cép phbi da dam, cép phdi thién nhién 0,8+14
2 Cép ?héi da dam, cép phéi thién nhién 0.6+ 10
gia c0 xi mang
3 Cao bdc tai sinh ngudi tai chd 06+1,0

6.2 B§ dinh bam gilra I&p mong va I&ép mat dwong phy thude vao lwgng nhii twong nhira duwdng twsi
tham bam. N&n st dung cong thirc (1) d& tinh toan lwong nhil trong nhwa dwong twéi thdm bam.

Cdng thire kinh nghiém:

M= . (1)
trong do:
M 1 lwong nhit twong nhira duwéng twdi thdm bam, tinh bang lit trén mét vudng (L/m?);
P 14 chiéu sau thdm bam clia nhi twong nhira dwdng, tinh bang milimét (mm);
R la ham long nhwa frong nhii twong, tinh bang phan tram (%);
Dy la khéi lwong thé tich khé clia vat liéu lam 1&p mong dwdng, tinh bang gam/mililit (g/ml);

Dy & khéi lwong thé tich & trang thai bdo hoa nuwdc khd bé méat cla vat ligu lam 1ép mong
dwerng, tinh bang gam/mililit (g/ml); Dyr duwoc xac dinh tir cong thive (2);

6.3 Gia trj cta P phu thude vao dé chat clta I&p méng dwéng va loai nhil twong nhia duwdng duee st
dung d& twdi thdm bam. Khi thir nghiém twéi thAm bam nhii twong nhya dwéng an dau tién trén doan
thie nghiém, phai st dung gié tri P theo Bang 3 trong tinh toan. Sau khi thdy dwoc kha nang thdm bam
thiee té clia nhil trong nhra dwdng méi xem xét thay ddi gia tri clia P hodc thay ddi vat liéu twéi thdm

ham sao cho phi hop.

6.4 Gia tri clia Dy dwoc xac dinh tai cdng trinh trong théi gian thi cong theo tiéu chun 22 TCN 346 —
06.
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Bang 3 — Chiéu sau tham bam (P) ca nhii twong nhwa dwédng a xit dy tinh twéi tham

bam trong lan dau tién trén doan thir nghiém

Stt VAt lidu I&p méng Chiéu sau thadm bam (P), mm
1 Cép phbi d& dam, cép phédi thién nhién 4,5
2 Cép Eahc‘)i da dam, cap phdi thién nhién 35
gia c0 xi méng
Cao boc tai sinh ngudi tai chd bang:
— Xi mang, vbi bdt hodc tro bay 3,5
X — Nhii twrong nhyra dudng 3,0
— Bitum bot 3,0

6.5 Gia tri cia Dy, duroc Xac dinh tlr cong thive (2):
Den = Gssp X Dy (2)
trong dé:

Dy, 12 khéi long thé tich & trang thai bao hoa nwdc khé bé mét cha vat lidu lam I6p moéng

dwdrng, tinh bang gam/mililit (g/mi);
D, la khéi lwgng riéng clia nwéc; D, = 1 (g/mi);
Gssp 1a ty trong khdi & trang thai bdo hoa nudc khd bé mat clia vat liéu 1am Idp méng dudng.

6.6 Gia trj clia Gssp dwgre xac dinh tlr cbng thire (3):

oo Pt P 100
SSbop, + P, T P + P, (3)
GS.S'Dl GSSDZ G.S‘SDJ. GSSDZ

trong do:
Gesp 13 ty trong khdi & trang thai bao hda nwée khéd bé mat clia vat lidu lam Iép méng duong;
P, la khéi lwong cla vat lieu mong dudng ndm trén sang 4,75 mm, tinh béng phan tram (%);
P> 1a khéi lvong clia vat lisu méng dwdng lot qua sang 4,75 mm, tinh béng phan trém (%);

Gsspy la ty trong khdi & trang thai bao hoa nudc khd bé mat cla vat iéu mong dwéng ndm trén
sang 4,75 mm. Gia trj clia Gsspsy dwgc xac dinh theo AASHTO T 85;

Gsspz |2 ty trong khdi & trang thai bao hoa nwéc khd bé mat cla vat liéu méng dwdng lot qua
sang 4,75 mm. Gia tri clla Gsspe dwoc xac dinh theo AASHTO T 84.

6.7 D& chinh xac hoa lrong nhil twong nhwa duéng twédi thdm bam va dé kiém tra sy hoat ddng clia

10
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thiét bj may mac, triede khi thi céng dai tra cén tién hanh thi cong thir mot doan t8i thidu 50 m va didu
chinh cho phil hop v&i didu kign thwe té trén co sé kidm tra chét lwong doan lam thiv theo cdc chi tidu
¢ Bang 4.

7 Yéu cau vé thiét bi thi cong
7.1  May phun twéi nhii twong nhwa dwdng

7.1.1 May phun twéi nhi twong nhwa dwdng nén hoat dong tw ddng, ¢b thung chira nhd twong nhya

dwdng, dwoc dat trén xe tai hodc xe bdn va thudng coé cac trang thiét bj cin thiét nhu sau:
- Thiét bi do khdi lwong nhi twong nhwa dwéng trong thiing chiva (dipstick);

— Thiét bi gia nhi&t cho nhii twong nhwa dwdng (burner);

— Nhiét ké do nhiét 8 nhii twong nhwa duwéng (thermometer);

— May bom nhi twong nhyea dwong (emulsified asphalt pump);

— B& ngudn (power unit);

— Gian phun twdi (spray bar) + voi phun nhii fvong nhwa dwdng (nozzle);

— Thiét bi twdi nhii twong nhwa dwong cdm tay (hand spray);

— Thiét bi do khdi lwong nhd trong nhwa dwdng phun twdi (emulsified asphalt meter);

- Thing chira nhil twong nhra dwdng (emulsified asphalt tank).

7.1.2 May phun tdi nhil twong nhya dudng can thue hién dwoc cac cbng doan sau:
— C6 thé bom nhii twong nhwa dwéng vao thing chiva trén xe;

— C6 thé tudin hoan nh twong nhwa dudng;

— C6 thé phun twéi nhil twong nhua dwdng qua gian twéi va thiét bj twéi cam tay;

— Bom nhil tuwong nhya dwéng tir thiing chiva trén xe ra ngoai dé lwu tri» & noi khag;

7.1.3 May phun twdi nhi twong nhya duwong dwoc lA&p dat thiét bi do khdi lwong nhil tvong nhua
dwéng trong thing chiva (bang ap Iwc hodc bang phwong phap khac).

7.1.4 Gian phun twéi nhil twong nhra dwdng cé voi phun dugce 1p & khodng cach déu nhau, voi phun
c6 thé didu chinh géc phun va cé bd phan dong mé éng phun. Khi st dung, céng suit may bom phai
dl manh cho toan bé gian phun twdi va cé thé digu chinh d6 cao va chiéu réng twdi.

7.1.5 Thiét bi twdi nhi twong nhwa dwong cdm tay duge s@ dung dé phun twdi tai nhirng noi, vi tri

may phun twdi khdng thé tiép can duoc.

11
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7.1.6 Thiét bj do khdi lwong nhi twong nhwa dwong phun twdi thwdng cé banh do tée d6 ndi téi dbng
h& do dat trong xe. Pdng hd do nay hién thj don vi do the d6 (m/s), dbng thevi co chi sb bao tdng quang
dwdng xe chay. Trong truwdng hop khong c6 thiét bj do téc dd thi nén co thiét bj khac cé thé do chinh
xac téc d6 clia xe nhw thiét b st dung cam bién ra da. Tc d6 clia xe phai twong (ng vai ty 18 twdi nhi
twong nhwa dwdng. Do vay xe phai ¢o kha nang twéi déu, dung ty 18 va phai co sw kiém tra, giam sat

clia tw van giam sat.

7.1.7 Thung chira nhii trong nhwa duong trén xe thwdng cé 16p cach nhiét, bén trong thiing cd éng
d&n nhiét tr mot hodc nhidu gian sdy co tdm kim loai tan nhiét, trao ddi nhiét v&i nhi twong nhua
dwdng. Thung chira co thiét bi do khdi lwgng nhi twong nhwa dwong (dipstick), kim chi bao khdi lwong
hoac ca hai. C6 nhiét ké ¢6 thé do chinh xac t¢i 01 °C.

7.2 Xe phun twéi nwée

Diing d& twdi mét lgng nwde vira di 1&n bé méat I6p méng dé tao trang thai bao hoa nwéc khd bé mét

ctia vat liéu I&p mong dwong.

Xe phai c6 thiing chira nwéc, hé théng phun tedi dadm bdo phun nuédc déu rén bé mét Iép mong theo
dlng ty 1& quy dinh.

7.3 May quét bui (Rotary broom)

May quét bui co thé 1a loai xe ti ddng hodc loai I&p trén may cay (farm tractor). Long chdi quét lam
béng Xo soi, day thép. May quét bui cd kha nang didu chinh téc d6 xoay va lwc tac dong 1&n mat

dwrdng.
7.4 WMay thdi khi (Blower)

May thdi khi phai c6 canh quat c& Ién, gi6 thdi manh, 4l khd néng 1am sach bé méat dudng triwde khi thi
cong tudi tham bam.

7.5 May nén khi (air compressor)

May nén khi phai co cong suét du ién, &p suét dd manh d& 1am sach bé méat dudng trwde khi thi cong
twdi thédm bam.

7.6 Kiém tra, hiéu chinh thiét bi frwére khi thi cong

Trwde khi dwa may phun twéi nhil trong nhwa dwdng vao hoat dong phai kiém tra va hiéu chinh may
d& c6 thé twdi déu va dung khdi lwong nhil twong nhwa dwdng theo chidu réng va chiéu dai cla
dwirng. Trwde khi tién hanh twdi dai tra can phai twdi thlr nghiém trén mot doan dai t6i thidu 50 m dé
hiéu chinh thiét bi dam bao phun twdi theo ding ty 1& yéu cau.

8 Thicéng

8.1 Didu kién thdi tiét phit hop dé thi céng

12
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8.1.1 Viéc thi cdng phun tudi nhii trong nhwa dwéng a xit thdm bam dweoc thye hién khi thei tiét tot
(Am ap, sdng sia), nhiét d& khéng khi phai I&n hon 10 °C, khéng cé gié I&n 1am &nh hwéng dén vigc
phun nhi trong.

8.1.2 Can phai theo ddi dw bao thoi tiét d& dam bao viéc thi cong phun twdi nhil trong nhea dwdng a
xit thdm bam tranh nhitng ngay muwa. Viéc cd muwa ngay trede, trong va sau khi thi phun twédi nhi
twong nhwa dwéng a xit thdm bam sé& anh huéng Gén chat leong Iép thadm bam.

8.2 Cong tac chudn bj bé mat trwée khi twdi nhii trong nhwa dwéng a xit thdm bam

8.2.1 Trwdc khi tudi nhil teong nhira dudng a xit tham bam, iép méng dwéng (cap phdi da dam, cép
phéi thién nhién, cip phdi da dam, cap phdi thién nhién gia ¢b xi mang hogc I1&p cao boc tai sinh ngubi
tai chd) phai dwoc thi cdng va nghiém thu theo ding quy dinh hién hanh, bdo dam dwoc cac yéu cau
vé& cwong d9 va cac yéu té hinh hoc nhuw thiét ké da quy dinh.

8.2.2 Cac vat lieu thira phai duwoce don sach khoi long dudng.

8.2.3 Diing may quét bui @& 1am vé sinh sach b& mét I6p maéng dwdng trwdc khi twéi nhi twong nhua
dwéng a xit thdm bam. Trwdng hop twdi thdm bam trén [&p cp phdi da dm hodc cép phdi thién nhién
thi may quét bui c&n didu chinh tbc dd xoay va ap lwc chdi quét cho phit hop dé khong lam bong béat
cac cbt lidu ndm & phén trén clia mat dwdng. Pham vi lam sach mét dwdng phai rong hon pham vi s

phun twéi nhil twong nhwa dwong a xit thAm bam it nhét 14 0,20 m doc theo hai mép.

8.2.4 Trweng hop ¢6 nhiéu san, rac trén bé mit Iép méng thi diing cac dung cu, trang thiét bi phi hop
d& don sach toan bd san, rac, sau d6 diing may quét bui d& Iam sach bui ban.

8.2.5 Sau khi diing may quét bui dé lam vé sinh sach b& mét I6p méng dwong thi diing may nén khi
hodc may théi khi d& thdi sach bui ban trén b& mét iép mong.

8.2.6 Ding xe phun twéi mdt lwong nwéde vira di 1én bé mat Iép mong dé tao trang théi bao hda nwdc
khé bd mit. Viée tudi nwde tao trang thai bao hoa nuwéc khd bé mét gidp trung hoa dién tich cac hat
bui trén bé mat I&p maéng. Khi nhil trong tiép xtic véi bé mét Iép méng & théi bdo hoa nwéc khd bé
mét thi khdng bi phan tach sém trén bé mét ma co thé tham thau sau xudng dwéi. DI véi Iép mong ¢6
b& mat hé (cap phdi da dam, cap phdi thién nhién ...) lwong nwéde phun twéi vao khoang (0,25 + 0,80)
L/m2 B&i véi Iop méng co bé mat kin hon (cAp phdi da dam, cap phéi thién nhién gia cb xi mang, 1op
cao boc tai sinh ngudi tai chd ...) lwong nwéde phun twdi vao khoang (0,15 + 0,60) L/m?. Sau khi twéi
nwée quan sat b& mét Iép mong van con am nhung thdm gidy thi khd 1a dat trang thai bao hoa nuéc
khé bé mat. Néu twéi dBm qua phai dé cho khd bét, néu nwéc dong thanh viing phai loai bd hét.

8.2.7 Ding thiét bi twei nwdc cam tay d& phun twdi tai nhiing noi, vi tri xe phun twéi khéng thé tiép

can dwoec.

8.2.8 Sau khi hoan tat cang tac chudn bi b& mat I&p mong va chudn bi cac loai may méc, dung cu,
phuong tién thi céng thi chuyén sang céng doan thi céng phun tu¢i nhii twong nhiva dudng a xit tham

bam.
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8.3 Thi cong twéi nhil twong nhya dudng a xit tham bam

8.3.1 Néu 6 dudng tranh hodc c6 thé phan ludng giao théng sang tuyén khac thi ¢o thé thi cong trén

toan bd chiéu rong cla drdng.

8.3.2 Trudrng hop viva thi céng phun twéi vira phai dam béo giao thdng trén tuyén thi xem xét thi cdng

mdi 1&n % chidu réng dudng.

8.3.3 S dung xe phun twéi nhii twong nhira drdng dé trdi thdm bam theo dung khbi lwong va nhiét
do quy dinh. Khi xe phun twéi khong thé st dung (do bi hdng hodc khéng thé tiép can vi tri can twdi) thi
twéi thdm bam bang thiét bj twéi cadm tay.

8.3.4 Lop nhii twong nhwa dwdng phun ra phai déu va kin bé mat 1&p méng. Nguwdi didu khién phai
xac dinh trong quan gilra tée d6 di clia xe, tc dd clla bom nhil twong, chiéu cao clia véi phun, chiéu
rong phan bd cla gian phun twdi, gdc Gét clia céc 16 phun phil hop véi biéu @ phun nhi twong kém
theo cla tirng loai xe phun nhit twong nhdm bao dam lweng nhil twong phun ra trén 01 m? bé mat 1op

moéng phit hep voi dinh mire. Sai léch cho phép la 5%.

8.3.5 Dé tranh nhil fwong nhwa dwdng khéng dé&u khi xe bat diu chay va khi xe dirng lai can rai mét
bang gidy day hodc mét tAm tn mdng |én bé mét 1&p mong tai nhivng vi tri nay trén maét chiéu dai
khodng 2 m dé hirng lwong nhii twong phun xubng trwée khi gian phun dat ché dé phun én dinh. Sau

dé di chuyén bang giay (tdm tdn) ra vi tri khac va tién hanh rdi binh thuong.

8.3.6 Truwdng hop trén bé méat I6p mong sau khi phun cdn rai rac nhivng chd chuwa cd nhl twong nhwa
dguwdng, phai dung thiét twdi bi cam tay twdi bd sung; & nhivng vi tri thira nhii twong nhwa dwdng thi
phai tham bd.

8.3.7 O nhirng doan dwdng dbc xe phun nhil twong nhira duwdng di tir duéi 1én dbec dé nhi twong

nhwa dwéng khéi chdy don xudng.

8.3.8 Lwong nhil twong nhya dwdng trong thiing chira clia xe twdi phai tinh toan dé khi phun xong
mbt doan cb chiéu dai da dw dinh van con lai trong thiing chiva it nhat 1a 10% dung tich thiing nhim dé
bot khi khéng lot vao phia trong hé théng phan phdi nhil twong nhira dwdng, lam sai léch ché d8 phun
nhil trong nhua dudng thich hop da tién hanh tredce dé.

8.3.9 Phai ngirng ngay viéc phun twréi nhil trong nhwra dedng néu may phun nhil twong nhwa dwdng
gdp phai suw co ki thuat (nhw tAc voi phun, ap hwe phun khéng 4G, chét may ...), hodc trdi mwa. Trong
trwdng hop mura bui khéng gay dong nwéce trén mat dwdng thi van co thé thi cong.

8.3.10 Sau khi twéi nhi tuong nhwa dwong a xit tham bam thi khéng duoc théng xe cho dén khi nhii
twong thdm bam hoan toan vao 1&p méng dwéng, thong thudng khéng it hon 8 h tly thude vao didu
kién thor tiét.

8.3.11 Trwdng hop khong thé cam xe &G thdi gian quy dinh (cho dén khi nhil trong thdm bam hoan
toan vao 1&p mong dudng) thi s& dung cét sach va khé dé rai I1én bé mat dé bao phll 1&p nhil twong
nhywa dwdng a xit thdm bam, tuy nhién cadm rai cat trudc 8 h tinh tir I0c hoan tat viéc tudi tham bam.
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8.3.12 Sau khi twéi nhii twong nhwa dwdng a xit thAm bam, can dé it nhat 12 h mai tién hanh rai lop
mét dwdng nhwa va phai rai trong vong 10 ngay tinh tir thdi diém hoan tat viéc twéi nhi twong nhya

dwérng a xit thAm bam.

9 Coéng tac kiém tra giam sat, nghiém thu

9.1 Viéc kiém tra giam sat duoc tién hanh thuéng xuyén triede, trong va sau khi twédi nhi twong nhua
dwéng a xit thAm bam trén Iép mong dwong. Y&u cau co ban ddi véi tudi nhi twong nhya dwdng a xit
tham bam trén céc Iép mong duwdng la nhi twong phii d&u bé mat I6p mong dudng theo dang ty 18 quy
dinh va tham bam tbt vao I&p méng dudng.

9.2 Kiém tra giam sat cong tac chuén bi Iép bé mat Iép mong dwong can twdi tham bam:

— Ki&m tra lai cao d6, kich thwde hinh hoc, d6 bang phéng cla Iép moéng dwéng (theo bién ban nghiém
thu treéc do);

— Kiém tra mirc d0 sach clia bé mat I&p méng dudng bang mét;

~ Kim tra k¥ thuat, lwong nwéc twéi [én bé mét Iép mong dé tao trang thai bdo nwée hoa khd bé mét;
B& mat dwoc twdi lwong nwde vira di. Sau khi twdi nwéc quan sat b& mat Iép mong van con &m
nhwng thdm gidy thi kho 1a dat trang thai bao hda nwdc khéd bé mat. Néu twdi ddm qué phai dé cho kho

bét, néu nwdc dong thanh viing phai loai bo hét.
9.3 Kiém tra cac xe may, thiét bj trrdc khi thi cong

9.3.1 Kiém tra v& s hoat ddng binh thwdng cla cac bo phan clla xe phun twéi nhil twong nhwa
dwdng (hé thdng tudn hoan, thiét bi do Iteong nhil twong, gian phun, voi phun ...), méy thdi khi, may

nén khi.

9.3.2 D& voi cac bd phan clia xe phun twdi nhil trong nhua dwéng cén kidm tra:

— Hé théng tuan hoan: Hoat déng binh thudng;

— Kiém tra kha néng ham néng déng déu va git nhiét clia thiing chira nh{i twong nhya dudng;

— Po chinh xac ctia ddng hd do tbc d6 xe + 1,5%; cla tbc dd may bom & 1,5%; ciia ddng hd do dung
lwong nhil twong nhira dudng + 2%; cla nhigt ké do nhiét d6 nhii twong nhira dwong + 01 °C;

— Tinh trang clia gian phun, voi phun: c6 ddng nhét va bé tri thang hang khéng, ¢6 bj tc nghén khong;

— Chiéu cao cla gian phun thich hop véi bidu @& phun twdi nhii twong nhira dudng cla tirng loai xe,
twong tng véi tdc do xe, tée dd bom va lreng nhi twong nhwa dwéng twdi cho 1 m

— Do ddng déu cla lwgng nhil trong nhwya dwdng a xit thadm bém d& phun xudng bé mat I¢p mong
dwoc kim tra bang cach dat cac khay béing t6n mdng cé kich thuwée day la 25 cm x 40 cm thanh cao 4

cm trén b& mat I&p méng d& hing nhii trong khi xe phun nhi twong di qua. Can khay trwde va sau khi
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xe phun nhi twong di qua, lay hiéu sb s& co6 duoc lwong nhil twong nhira dwdng da twéi trén 0,10 m?;
can dat 3 hop trén mot trdc ngang. Chénh léch lwong nhi twong nhua dwdng tai cac vi trf dat khay
khong dwoe qua 15%;

— Chénh léch gitra [wong nhii trong nhwa dwédng da phun trén 1 m? véi dinh mire khéng qué 5%;

9.4 Kiém tra chét lwgng cla nhil twong nhwa dwéng a xit thdm bam

— Ngoai nhitng chi tiéu phai dwoc kiém tra, thi nghiém va co chiing chi clla noi s&n xuat nhit twong
nhw qui dinh tai 4.4 (hodc 4.5 néu st dung nhi twong CSS-1, CSS—1h), con phéi kiém tra mdi ngay
mét lan @& déng nhat (khéng bi vén cuc) cla nhii twong, dd nhét Saybolt Furol ctia nhil twong va ham
lwong nhwa trong nhil twong (ham lweng nhira cb thé thi nghiém theo TCVN 8817-10:2011). Trong
tredng hop stra chiva nhd 18, khdi lweng nhii twong st dung dé twdi thdm bam khong I&n thi vige kiém

tra hang ngay do Tw van giam sat quyét dinh.

~ Trong mdi ngay thi cng can lay nhi twong nhwa dwéng tric tiép tir thiing chira ciia xe phun nhil
trong dé kiém tra chat lwong. Mau dwoc ldy theo TCVN 7494 : 2005,

~ Kiém tra nhiét dd cla nhi twong nhwa dwéng tredc khi bom vao thiing chira clia xe phun nhii twong
va trede khi phun twdi. Nhiét 36 ca nhi twong khi phun twéi ndm trong khoadng (20 + 70) °C. Sai léch
cho phép 1a £ 01 °C.

9.5 Kiém tra giam sat trong khi thi cong twedi nhil twong nha dudng a xit thAm bam

9.5.1 Kiém tra gidm sat viéc twdi nhii twong nhwa dwdng a xit thAm bam béo dam dinh mire, sy ddng

déu, di thdi gian thAm bam hét vao iép mong dwong.

9.5.2 Kiém tra giam sét viéc td chirc giao thédng ndi bd trong pham vi cong truding, viéc bao dam giao
théng khi thi céng trén dwong dang khai thac theo TCCS 14 : 2016/TCBBVN: Kiém tra viéc t& chirc
canh gac, b trf bién bao, b tri phong ho, didu hanh giao théng.

9.5.3 Kiém tra giam sat cac diéu kién an toan lao dong trong it ca cac khau trwdc khi bat dau mdi ca

lam viéc va ca trong qua trinh thi cdng.

9.5.4 Kiém fra gidm sat viéc bao v& mdi trwdng xung quanh: khong cho phép dd lwong nhil twong
thira vao cac cbng, ranh; khéng d& nhya dinh ban vao cac cong trinh hai bén duwdng.

9.5.5 Céc tredng hop sau day phai yéu ciu ngleng thi cong:

— Xe may, thiét bi thi cbng bi truc trac k§ thuat: Téc voi phun, &p Iwe phun khéng di, chét may.
— Troi mwa hodc ¢6 thé muwa.

9.6 Nghiém thu

Nghiém thu cong tac twdi nhii trong nhira dwong a xit thdm bam trén céc I&p méng theo céac yéu cau
ky thuat tai Bang 4.
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Bang 4 — Yéu cau ky thuat nghiém thu twéi nhi fwong nhwa dwdng a xit tham bam

Chét lwong twéi thdm bam Phwong phap kiém tra Yéu cau ky thuat

Nhi twong nhya dudng a
xit th&m bam phi kin 100%
dién tich bé mét Iép méng

1. L&p nhil frong nhira dwéng a xit thAm

bam phQl déu khdp bé mat 16p moéng | Quan sat bing mat

dwdng . > o & .
dwdng can twdi tham bam
Dung khay bang tén dé
g khay bang Chénh lach lugng nh
hirng nhd twong tuwdi ] o,
] twong nhya dudng fai cac
tham bam theo quy dinh
_ a9 AN it ast khay khéng dwoc
2. Lwong nhii twong nhua duong twei | 181 9.3.2 qué 15%,

tham bam theo dtng dinh mirc (2 vi trl cho | Xac dinh khéi lwong nhi
1km / 1 lan xe chay) twong nhwa dwdng rén

xe trwéde va sau khi twdi

Chénh 1&ch gilra lvong nhi
tfwong nhwa dudng d4da

phun trén 01 m? véi dinh

h.{ - . e
tham bam, chia cho dién mirc khdng qua 5%

tich twoi thdm bam

100% dién tich b& mat l&p

Quan sat bang mat sau | | . o
moéng  duwdng khdé  réo,

3. B& mit I6p mong duong khd rao sau khi | (8+12) h ké tir tc hoan
két thuc qua trinh thAm bam ciia nhi twong | 18t viéc twdt tham bam

nhwa dwéng

khéng con nhi twong dong
lai trén bé mat.

Dung gidy thém trénb&| .
o . . Be mat gidy khd hoan tean
mat I&p mong dudng

10 An toan lao dong va bao vé mbdi trwong

10.1 Phai triét d& tuan thQ cac quy dinh hién hanh clia Nha nuwdc vé an toan lao dong, phong chéng
chay nd va béo vé méi trudng.

10.2 Tai cac kho chira nhil tvong, noi chiva nhién liéu...phai co s8n cac dung cu chiva chay, thing
duwng cat kho, binh bot dap Itra, bé nwéc va céc 16i ra phu.

10.3 Trong chuwng cit nhil twong nhwa duwong a xit thdm bam can cén than vi day la san phém cla
qua trinh chwng cat (dAu) s& bat Ia vi vay phai ¢ cac bign phap chbng chay trong moi cdng doan lién
quan.

10.4 Viéc van chuyén nhii twong nhwa dwdng a xit thAm bam bang thiing nhét 1a viéc van chuyén 1én
va xubng, phai cin than, khéng dé& chan ddng manh vi cé thé khién nhit twong nhya dwéng a xit tham

bam bij phan tach.

10.5 Khi st dung nhil twong nhwa dwong a xit thdm bam chira trong céc thung thi tredc khi db vao
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may phun twéi c&n Ian thung qua lai @& tron déu nhi twong nhia duwong trong thing. Néu khéng ste
dung hét thi phai dong chit nép thing dé béo vé chét long nhil twong nhua duwdng.

10.6 Hang ngay sau khi két thiic cong viéc twéi thdm bam can hat hét nhi trong nhira dwéng trong
may phun twdi va riva sach nhl twong nhya dudng, nhat 1a 6i véi voi phun. Vige vé sinh nay cin
diing dau hoa hodc chét tAy rira bom qua céc bng cila may bom tuei d& riva sach vat liéu dong lai va
chéng viéc nhya dwong bém dinh vao dng gay khé khan trong qua trinh st dung Jan sau va khong dé
thiing chlra clla may phun twdi bj a xit ¢6 trong nhii trong thdm bam an man.

10.7 Moi ngudi lam viée trén cbng trdng phai dwoc dao tao v& an toan lao dong va k¥ thuat co ban
ctia cac khau trong day chuy&n cong nghé thi cdng twdi nhii twong nhira dwdng a xit tham bam phai
dworc trang bj quan 4o, kinh, gang tay, giay bao hd lao dong tly theo phan viéc.

10.8 Trudc mbi ca lam viéc phai kiém tra tat ca cac may moc va thiét bj thi cong, dam bao hoat dong
tét.

10.9 Trwdc khi thi cong phai dat day di cac bién béo, bd tri ngudi canh gac, bdo dam an toan giao
thdng ndi bo va an toan giao théng trén dwdng dang khai thac theo TCCS 14 : 2016/TCDBVN.

10.10 Khi thi cong xong phai don dep, khdng dé nht trong nhwa dwéng roi vai trén 18 duwéng, hodc
dinh bam vao c4c céng trinh, cay cbi ven dudng.
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Phu luc A

Phuwong phap thi nghiém xéc dinh kha ning tham cda nhi twong nhwa dwéng

A.1 Pham vi &p dung

A.1.1 Phu luc nay quy dinh trinh tir thi nghiém xac dinh kha ning thdm cla nhi twong nhuwa
duéng.

A.1.2 Phu lyc nay ap dung cho nhii twong nhuya dwdng cd d6 nhat thap (nhu nhil twong nhua
dwdng a xit thdm bam theo TCCS 27 : 2019/TCHBVN ...).

A.2 Tailiu vién din
Céc tai liéu vién dan sau rat can thiét cho viéc ap dung phu luc nay. Béi véi cac tai liéu vién dan ghi

nam cdng bb thi ap dung phién ban duwoc néu. Déi voi cac tai liéu vién din khong ghi ndm cong bd thi
ap dung phién ban mai nhat, bac gbm ¢a cac slva ddi, bd sung (néu co).

TCVN 7494 : 2005 Bitum — Phurong phap lay méu

TCVN 75722 : 2008 Cét lidu bé toéng va virta — Phuong phép thér — Phéan 2: Xéc dinh
thanh phén hat

TCVN 7572-4 : 2006 Cét liéu bé téng va via — Phuong phép thtr — Phan 4: Xac dinh

khéi luong riéng, khéi lrong thé tich va do hat nudc

TCVN 7572-8 : 2006 Cét liéu bé tong va vita — Phuong phép ther — Phan 8 Xac dinh
ham luong bin, bui, sét trong cét liéu va ham luong sét cuc trong

cét lidu nhé

TCCS 27 : 2019/TCBBVN Nhii trong nhuwa dwong a xit thédm bam ~ Yéu cau ky thuat, thi
cdng va nghiém thu

A.3 Thuét ngir va dinh nghia
A.3.1 Kha nang thadm (Penetration Power)
Kha ndng clia nhii twong nhua dwdng tham vao vat liéu tiéu chuén.

A.3.2 Thoi gian thdm (Penetration Time)

Thai gian, tinh bang phut, cho mét lwong nhii twong nhwa dwdng xac dinh thadm vao mét lwong xac
dinh vat liéu tiéu chuan.

A.4 Nguyén tic
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Mbt lwong nhil twong nhra dudng xac dinh ding dé thi nghiém duoc rét vao cét tiéu chudn, sau dé do
thoi gian can thiét @& nhi twong thdm vao cét tiéu chuén va chidu sau tham.

A.5 Cat tidu chuin

Quy dinh tai Phu luc B

A.6 Thiét bi, dung cu thi nghiém
Cac thiét bi, dung cu ding dé thi nghiém nhw sau:
A.6.1 Ong thi nghiém

Minh hoa & Hinh A.1, gdm mét dng thlly tinh bén trong ¢6 gén mét kinh loc, mat kinh ¢6 céc 16 dudng
kinh t&r 160 um dén 250 pm.

Mét 16 théng khi, bén dwdi mat kinh loc, ¢é tac dung can bang 4p suét khi thi nghiém. LS théng khi
dwoc cat vudng goc véi truc thang dlrng véi cac canh duge bo tron nhe.

Kich thwéc tinh bing mm

P / 4
L] L/
f | f
¥ 1
v v
v |/
L/ L/
L/ L/
A K
g | 1w
% | L/ :_.:
A . |/ e
g | /
L/ H ]
f | ;
% ]
v ! v
4 i A w0
L ; 41 <
g | 1 &
v YR
r ¥ g
f / I
1 =
L L/ i 2]
CHU DAN / ! N
z
1 —Kinh loc 1/ ©41,5+0,5 2505

2 — L& théng khi

Hinh A.1 - Ong thi nghiém
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A.6.2 Can

Cé kha nang can 100 g va&i dd chinh xac 20,1 g.
A.6.3 Tu sdy

C6é thé duy tri nhiét do tai (110 +5) °C .

A.8.4 TAm g6

C6 kich thurére 200 mm x 200 mm x 10 mm.
A.6.5 Pong hd bam gio

Cé dd chinh xac 1a 1 s hodc nhd hon.

A.6.6 Thwéc do

Co kha nang do 20 mm vaéi d6 chinh xac la mm hoac nhoé hon.

A.7 Lay mau
M&u nhii twong ding d thi nghiém dwoc lay theo TCVN 7494 : 2005,

Viéc thi nghiém phai dwoe thie hién trén hai mau nhii twong, mdi mau cé khéi leong (10,0 + 0,1) g.

A.8 Phwong phap thi nghiém

A.8.1 Séy khd mét lwong cat tidu chudn ding cho thi nghiém frong ti sdy & nhiét d6 (110 + 5) °C

trong thevi gian (01 h £ 2) min va lam ngudi trong hdp gitr &m cho dén khi bang nhiét dé mai trudng.

A.8.2 Dbi v&i mbi mau thi nghiém, trén déu (100,0 + 0,2) g cat tiéu chuén rdi ding phéu trat hén hop
cat da trén déu vao phan trén ctia dng thi nghiém va nang phéu dan khi chidu cao cot cat trong éng
téng. Lam phéng bé mat hén hop cat trong ng thi nghiém béng cach gé ba 1an canh dwéi éng thi
nghiém trén tdm g&. Danh dau vi tri b& mét cat 1&n thanh éng thi nghiém.

A.8.3 Dat bng thi nghiém Ién can.

A.8.4 Rét (10,0 £ 0,1) g nhil trong theo chidu doc dda thiy tinh vao gira éng thi nghiém va bt dau
bam gid khi giot nhii trong diu tién cham vao bé mat cat. Toan bd lwong nhil twong dwoc rét xong

trong vong (10X 1) s.
A.8.5 Day 6ng thi nghiém béng mét tm kinh c6 thé nhin rd.

A.8.6 Xac dinh thot gian d& nhii twong thAm hoan toan vao céat tiéu chudn. Qua trinh thdm cla nhii
twong két thic khi cau tric bé mat cat trong dng c6 thé nhin r5. Sau dé dung thwéc do chiéu sau thdm
clia nhi twong tlr bd mat cat dén hét phan mau den bén dwéi bé mét cat. Do tai 04 vi tri xung quanh
&ng thi nghiém, 14y gia tri trung binh. Néu qua trinh thdm cta nhil twong khéng két thdc trong vong 20
min thi ngleng thi nghiém.
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A.8.7 Lé&p lai thi nghiém bang cach st dung lwong cat tidu chudn va nhii twong mai. Néu két qua thi

nghiém v&i hai mau nhii twong khac nhau hon 3 min, 1Ep lai thi nghiém v&i mau nhi trong they ba.

A.8.8 S dung hai két qua gan nhau nhét dé tinh thdi gian thdm trung binh va chidu sau tham trung
binh.

A.9 Ghi két qua thi nghiém

A.9.1 Ghi két qua thoi gian thAdm trung binh bang phut va gidy, sau dé 1am tron dén phut (theo nguyén
tac néu gia tri sau dau phay tlr 0,5 tré 1&n thi tang thoi gian thdm thém 01 min; néu gia tri sau dau phay
nhd hon 0,5 thi gilt nguyén thoi gian thdm dén phat).

A.9.2 Ghikét qua chiéu sau tham trung binh bang mm.

A.10 PO chum

A.10.1 Sw chénh l&ch thoi gian thdm gitka hai két qua thi nghiém do mét thi nghiém vién thuwe hién véi
cling mét thiét bi thi nghiém trong cling diéu kién thi nghiém véi cling mét san phdm nhi twong khéng
dwoc vuot qua 3 min trong 01 14n thi nghiém trén tdng s6 20 1an thi nghiém.

A.10.2 Sy chénh l&ch thoi gian thdm gila hai két qua thi nghiém biét lap do cac thi nghiém vién khéc
nhau trong didu kién cac phong thi nghiém khéac nhau v&i cling mét san phdm nhii twong khéng dwoc
virot qua 6 min trong 01 Ian thi nghiém trén téng s6 20 Ian thi nghiém (véi didu kién hai két qua thi

nghiém dwoc thire hién cach nhau khéng qué 2 tuan).

A.11 Bao cao thi nghiém

Béo c4o két qua thi nghiém phai bao gbm téi thidu cac théng tin sau;
(@) Méau nhi twong ding dé thi nghiém, ngay lay méu thi nghiém;
(b} Ngay thi nghiém;

(c) Nguwdithi nghiém, phong thi nghiém;

(d) Tiéu chuén thi nghiém;

(e) Cat tidu chuan dung dé thi nghiém:;

(f) K&t qua thi nghiém
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Phu luc B

Chi tiéu chat lwong cha cat tiéu chuan st dung cho thi nghiém

xac dinh kha ndng tham cta nhii twong nhwa dwdng

Cét tidu chudn sl dung cho thi nghiém xac dinh kha nang thdm cla nhii twong nhwa dwong 1a cét
thach anh tw nhién, khéng nghién, cé chi tiéu chat lvong thda man cac quy dinh tai Bang B.1:

Bang B.1 — Céac chi tiéu chét lwong cia cat tiéu chuan siv dung cho
thi nghiém xac dinh kha ndng thdm cia nhii twong nhwa dwdng

Sit Chi tiéu Quy dinh Phwong phap thor
) , Nhiéu xa tia -X
1 Ham Iwgng thach anh (Si0Oz), % 295 i i
( X-ray Diffraction)
2 | Khéi lwong riéng, g/em® (2650 x 20) TCVN 7572-4
3 | Ham lugng chung bui, bin, set, % 0 TCVN 7572-8
4 | Thanh phén cép phdi Bang B.2 TCVN 7572-2

Bang B.2 — Thanh phéan cap phéi cta hén hop cat tiéu chuan

C& sang méat vudng, mm Luweng lot qua sang (% khéi lwong)
1,0 100
0,6 95,8
0,5 91,2
0,25 55,6
0,15 30,2
0,063 7,7
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