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Tém tat: Ba dam trén nhura chét néng (DBM) duoc dung phé bién & cac ving nhiét déi nhdm nang cao tudi
tho két céu 4o duong mém va thuong duoc bé tri lam I6p méng hodc I6p mét dudi. Bai bao nay trinh bay 2
néi dung chinh: (1) danh gia téng quan viéc tmg dung vét liéu DBM trong két cu o duong theo mét sé tiéu
chuén cua An P96, Anh, Trung Quéc va Viét Nam va (2) két qué mét sé déc tinh co ly ctia 03 loai DBM 25,
DBM 31.5 va DBM 37.5 6 diéu kién trong phong thi nghiém Viét Nam. Céc két qua mé dun dan héi tinh & 2
mtrc nhiét d6 10°C, 30°C va cuong dé chiu kéo udn tai 10°C cho thdy DBM dap tng duoc quy dinh cia Viét
Nam va viéc str dung DBM lam I6p méng, I6p mét dudi trong két céu do dwong mém & nuéc ta la kha thi.

Tir khéa: Bé téng nhua; da dam trén nhua chat néng; két céu do dudng mém.

Preliminary studies of Dense Bitumen Macadam’s properties and potential application on Vietnamese
flexible pavement

Abstract: Dense Bitumen Macadam (DBM) mixes used in major highways in tropical environments to en-
hance the durability of flexible pavement and often laid in base course and binder course. This paper prensents
two main contents: (1) Overview on DBM'’s using in structure pavement according to Idian, Bristish, China and
Vietnam specifications and (2) Preliminary expirimental results on mechanical propeties of 3 mixes DBM 25,
DBM 31.5 and DBM 37.5 in Vietnamese laboratory empirical. Modulus of elasticity in tempareture of 10°C,
30°C and flexural strength at 10°C tests were conducted. The results show that the DBM shall according to the
Vietnamese requirements and also the potential use of DBM in flexible pavement in Vietnam.
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@ 1. Gi&i thiéu chung

H6n hop da d&m trén nhwa chat néng (Dense Bitumen Macadam-DBM) c6 thanh phan la cét liéu
khoang (1-ct liéu I&n ndm trén c& sang 2.36 mm, 2-cét liéu nhé: ndm gitra 2 ¢& sang 2.36 mm va 0.075
mm va 3-b6t khoang), trén néng véi ty 1& nhwa thich hop tai tram tron va duoc rai lam két ciu mat dudng
bang may rai. Vi thé co6 thé coi DBM gan twong tw véi bé tong nhwa (BTN) chi khac cuia bo khung cbt liéu
hén hop DBM cé xu hwéng khéng chat bang BTN (d6 rédng dw DBM thwéng tir 3-5%). DBM thwéng dwoc
str dung phd bién & cac vung nhiét d&i, can nhiét doi va co thé dung cho cac I¢p méng (Base), mét dudi
(Binder course) hoac lam I&p mat trén (Wearing course).

An Do 1& moét trong cac qudc gia c6 khi hau twong déng véi Vit Nam str dung phd bién DBM trong
két cAu 4o dwdng mém cua cac hé théng dwdng qudc gia. Theo méd hinh tinh toan két ciu mat dwong cla
[1], I&p mat dwdi va Iép mong co tac dung chéng hién twong méi dwéi tac dung cda lwu lwgng giao théng va
nhiét dd mai trwdng. Vi vay, dé nang cao chat lwong két cAu 4o dworng mém, [1] khuyén céo thiét ké 16p mét
dwéi hodc Iép moéng trén stv dung DBM. Lép DBM véi cac wu diém nhw cwéng d6 cao, khd néng chiu moi
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tbt, ngdn nglra hién twong nwéc thAm xubng cac ting méng va nén dwong (va nguoc lai) co thé [am téng
dang ké tudi tho cla két cAu 4o dwdng mém. Dé co cac tinh nang trén, DBM dwoc tdng ham lwong nhua
thém 0,5-0,6% so v&i ham lwong nhua ti wu va cé dd réng dw nhd, sau khi ddm gan 3%. Vi vay, do chat
ctia DBM duwoc ting 1&n. C6 thé bd tri mot hodc nhiéu I&p DBM véi chidu day méi I&p trong khoang 50-100
mm. Tiéu chuan [2] ctia An D6 chia DBM theo hai loai DBM 37.5 va DBM 19 (theo c& hat Ién nhéat danh dinh
twong rng la 37.5 mm va 19 mm).

Anh ban hanh hwéng dan [3] cho cac vung nhiét ddi, can nhiét d&i da chia DBM thanh 5 loai theo c&
hat I&n nhéat danh dinh: danh cho I&p mat trén thwéng dung (1) DBM 10, (2) DBM 14; 1ép mét dwéi str dung
(3) DBM 20; I6p méng trén diing (4) DBM 28 va (5) DBM 40 véi ¢& hat Ién nhat danh dinh twong trng 1a 10,14,
20, 28 va 40 mm. Tai Anh, DBM con dwoc goi 1a B4 dam cap phdi kin (Close Grade Macadam), [4].

Trung Quéc [5] coi da d&m tron nhwa 1a hén hop Da gia ¢d nhuwa (Asphalt Treated Base - ATB) va
thwong khuyén cdo dung 1am cac I&p méng mét dweng. Theo [5], da gia ¢d nhwa chat ATB dwoc phan thanh
3 loai: ATB 25, ATB 31.5 va ATB 37.5 v&i cac c& hat Idn nhat danh dinh 13n lwot [a 25mm, 31.5mm va 37.5mm.

O Viét Nam, da dam den dwoc hiéu 1a hdn hop da dam cé cac kich c& 20 - 40 mm, 10 - 20 mm,
3-10 mm dwoc tron riéng tirng loai véi nhwa trong thiét bi rdi [an lwot dem rai va dam Ién theo nguyén tic da
nhé chén da to va da dwoc dé xuat st dung tlr kha lau. Theo [6] da d&m den c6 thé dung cho tAng mat cap
cao A2. Tiéu chuén co sé [7] ndm 2013 quy dinh hdn hop da ddm den (HH BDD -Bituminous Macadam) la
hén hop bao gdm céac cét lieu (da dam, cat) co ty 1& phdi trén xac dinh dwoc trdn véi nhwa dworng dun néng
tai tram tron va dwoc chia thanh hai loai theo ¢& hat I&n nhat danh dinh 1a 37.5 mm (HH BbDb 37.5) va 19
mm (HH BDP 37.5). HH BDD thwdng diing trong stra chiva két ciu do dwdng (bt vénh, va & ga hoic stra
chiva n&t né, 16i I8m méat dwdng,...) va duoc thi cong maot Iép hay nhidu 16p véi chiéu day mét 16p sau khi lu
lén khodng 50-100 mm. N&m 2014, d& tai cp B [8] da duoc nghiém thu c6 dé& xuét si dung hén hop da
gia cb nhya chét (Asphalt Treated Base - ATB) lam moéng mét dwéng va da dua ra “Dw thdo hén hop da gia
cb nhwa ch&t ATB - Yéu cau thi cong va nghiém thu” trén co s& tham khao [5].

Bai b&o nay sé trinh bay 2 néi dung chinh: (1) tdng hop, phan tich mét sé chi tiéu k§ thuat chinh cua
vat lieu DBM st dung trong két ciu do dudng theo mot sé tiéu chudn ctia An Do, Anh, Trung Quéc, Viét
Nam, tap trung vé dé xuat phwong phap thiét ké thanh phan DBM va (2) két qué mot sb dac tinh co ly cla
03 loai DBM 25, DBM 31.5, DBM 37.5 thwc hién trong diéu kién phong thi nghiém & Viét Nam. Qua do, két
luan buéc diu vé& kha nang st dung vat liéu nay trong xay dung dwédng 6td & nwéc ta.

@ 2. Phuong phap thiét ké thanh phan hén hgp DBM

D& thiét ké thanh phan DBM, c6 thé c6 cac phwong phap nhw Hubbard - field [9], Hveem hay Marshall
[2,10]. Tuy nhién, phwong phap Marshall duoc dung phd bién hon ca dé thiét ké thanh phan DBM [2,3,10,11].

Huéng dan [3] khuyén céo, phwong phap  Bang 1. Thanh phan cép phéi cét liéu DBM khi
Marshall théng thuwdng khéng phi hop dé thiét ké dung lam I6p mét trén va ham lwong nhyra [3]

khi c& hat I@nlnhét cla cbt lieu Ion hon 25 mm. Lirong lot qua sang
Thanh phan cap phdi DBM khi dung lam I&p mat C& sang ('%) kl;éi lwong ’
trén, [&p mat dwdi, I&p moéng va ham lwvong nhwa (mm) :
dwoc thé hién tai cac Bang 1 va 2. 14 10
Con [2] d& nghi st dung phwong phap A L
Marshall cai tién (miu d&m co duwong kinh 150 14 95-100 100
mm) khi thiét ké hdn hop cé c& hat I6n nhét Ion 10 70-90 95-100
hon 26.5 mm. Khi dé, cac gié tl’i yéu céu Vé dé 6n 6.3 45-65 55-75
dinh va d6 déo trong trworng hop Marshall cai tién
dwoc nhan twong trng voi 2.25 va 1.5 1an so véi khi 3.35 30-45 30-45
thiét ké theo Marshall thong thwdng. Thanh phan 118 15-30 15-30
cép phéi cbi lieu DBM va ham lwgng nhua theo [2] 0.075 3-8 3-8
dwoc tdng hop trong Bang 3. Ham luvong nhua
. R 4.9 5.2
Hai tiéu chuén [6,7] cia Viét Nam chwa thong thudng (%)

quy dinh dén thiét ké& thanh phan hat va chon ham
lwong nhwa téi wu cho hén hop da dam den ma chi yéu ciu duc mau theo phwong phap Marshall: [7] st
dung khuén théng thuweng véi HH BDD 19 (dam nén 50 chay/mat) va khuén cai tién véi HH BDD 37.5 (dam
nén 75 chay/mat).
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Nhin chung, trwéc day ching ta chwa cé cac quy dinh chét ché vé tiéu chuén k¥ thuat cho HH BDP. Vat liéu
nay dwoc coi 1 loai cip phéi hé, khdng st dung bt khoang nén dé& dang bi thAm nuéc, kha nang chiu méi kém.

Bang 2. Thanh phén cép phéi cét liéu DBM khi ding

lam I6p mét dwéi, Iop méng va ham lwong nhya [3]

Bang 3. Thanh phén cép phéi cét liéu DBM

va ham lwong nhya [2]

Lwong |9§ .qua sang, (Efv hat |6’I:l 37.5 mm 26.5 mm
C& sang (%) khoi lwong nhat danh dinh
(mm) Lép mat dwéi Lé&p moéng Chieu day I&p 75-100 mm 50-75 mm
20 40 28 C& hat (mm) | Lwong lot qua sang, (%) khéi lwong
50 - 100 - 45 100 -
37.5 - 95-100 100 37.5 95-100 100
28 100 70-94 90-100 26.5 63-93 90-100
20 95-100 - 71-95 19 - 71-95
14 65-85 56-76 58-82 13.2 55-75 56-80
10 52-72 - - @5 - -
6.3 39-55 44-60 44-60 4.75 38-54 38-54
3.35 32-46 32-46 32-46 2.36 28-42 28-42
0.300 7-21 7-21 7-21 1.18 - -
0.075 2-9 2-9 2-9 0.6 - -
Ham lwong 0.3 7-21 7-21
nhwa théng 4.7 S5 4.0 0.15 - _
thuang (%) 0.075 2-8 2-8
nhﬁZTth?hqgu) 4% 4.5%

Xuét phat tir ton tai trén, d& tai [8] d& tham khao tiéu chuén Trung Quéc [5] khi quy dinh céc ndi dung
lién quan dén hdn hop da gia ¢d nhwa chat ATB. Theo [5,8], st dung phwong phap Marshall dé thiét ké hén
hop ATB vé&i do rong du trong khoang 3-6% v&i 2 loai khuédn: thong thwong (ATB 25) va cai tién (ATB 31.5
va ATB 37.5). &’ day, bot khoang da dwoc str dung dé ting dd chat cho hdn hop. Bang 5 gidi thiéu thanh
phan cap phéi cbt liéu ctia 3 loai ATB theo [8] (c& sang, cac gi&i han trén va dwéi).

Bang 4 tdng hop cac yéu cau cla [2,8] dé dbi chiéu tdng quan mot sé chi tiéu ky thuat cia DBM gitra
2 tiéu chudn. Trong d6, tiéu chuan An D6 [2] c6 thém 2 chi tiéu: Thwong sb Marshall va Ty sé cwéng dd chiu
kéo. Thwong sb Marshall nhdm dam bao hén hop cé d6 cirng phit hop con Ty sé cwéng dd chiu kéo danh
gia anh hwéng ctia do &m dén suy gidam cwdng dd hdn hop.

Qua viéc phan tich mét vai théng tin co ban clia mét sé tiéu chuan thiét ké ctia DBM cho théy, can cé
cac nghién ctu, thwe nghiém dé danh gia kha nang ap dung vat liéu nay cho xay dwng dudng 6t6 & nwdc ta.

Béng 4. Béi chiéu mét sb chi tiéu ky thuét yéu cau véi DBM theo [2,8]

Cac chi tiéu AR DBM theo [2]
ATB25 ATB 31.5va ATB 37.5

1. Kich thwdc mau Marshall ¢ 101.6mm x 63.5mm | ¢ 152.4mm x 95.3mm | ¢ 101.6mm x 63.5mm
2. S chay dam mdi mat (chay) 75 112 75
3. Do rdng dw (%) 3-6 3-6 35
4. D5 bn dinh (kN) 2 75 15 9 (%)
5. D déo (mm) 15-4.0 Khéng quy dinh 2-4(*
guzr;ii:t”g)zoé'\:Zr;:";‘g'@'\/':;;‘a" Khéng quy dinh Khéng quy dinh 2-5
ZT;VSISIS ;t:;’:gts@R‘;Tii‘) L Khéng quy dinh Khong quy dinh 80% (t6i thidu)
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) o ATB theo [8]
Cac chi tiéu N DBM theo [2]
ATB25 ATB 31.5 va ATB 37.5
8. Do rong lap day nhya VFA (%) 55-70 55 - 70 65-75
9. B6 réng cbt lieu VMA (%) tiy thudc d6 réng du (%) thiét ké
4% 12% 11.0 - 11.5 % (***)
Theo [8] 5% 13% 12.0-12.5 % (***)
6% 14% 13.0 - 13.5 % (***)
C& hat danh dinh VMA (%) nhé nhét tuy d6 réng du thiét ké
I&n nhat (mm) 3 4 5
9.5 14 15 16
Theo [2] 13.2 13 14 15
19.0 12 13 14
26.5 11 12 13
37.5 10 11 12

(*) va (**): Néu thiét ké theo Marshall céi tién duoc nhén tuong tng véi 2.25 va 1.5.
(***): v6i ATB 37.5
@ 3. Chwong trinh thi nghiém

Nh&m danh gia kha nang ap dung DBM trong két cAu 4o dudng & Viét Nam, nghién ciru da s dung
phwong phap Marshall theo hwéng dan cla [8] dé thiét ké ché tao 3 loai hédn hop DBM 25, DBM 31.5 va
DBM 37.5. Sau dd tién hanh xac dinh mot sé chi tiéu ky thuat (cwdng d6 Marshall, dac tinh thé tich), moé dun
dan hdi tinh tai 10°C, 30°C va cwong doé chiu kéo udn tai 10°C théng qua thi nghiém xac dinh cwong do kéo
khi ép ché. Cac thi nghiém dwoc thwe hién & Phong thi nghiém trong diém DPuwong bd 3, Vién Khoa hoc va
Cong nghé giao théng Van tai.

3.1 Vat liéu thi nghiém va hén hop DBM

C6t liéu I&n (da dam) va cbt liéu min (d& 0-5 mm) lay tir mé da Bién Hoa - Ddng Nai, bot da Iy tir
Phu Ly - Ha Nam, nhya dwong Shell Malaysia c6 d6 kim laun 60/70.

Cac vat liéu trén (d& dam cac loai, bt da va nhwa duwdng) déu dwoc tién hanh thi nghiém danh gia
chét lwong theo cac tiéu chudn hién hanh nhw khuyén céo cla [8].

Két qua thiét ké thanh phan cbt liéu ctia DBM 25, DBM 31.5 va DBM 37.5 dwoc tdng hop & Bang 5.

Bang 5. Téng hop thanh phén cép phéi ctiia céc DBM va dbi chiéu gi¢i han trén-dudi theo [8]

S:ugf‘t(ﬁ:;‘ il 50 | 375|315 | 25 | 19 | 16 | 125 | 95 | 475 [ 2.36 [ 118 | 06 | 0.3 | 0.15 | 0.075
Gi6i han trén 100 | 100 | 100 | 100 | 80 | 68 | 62 | 52 | 40 | 32 | 25 | 18 | 14 | 10 | 6
DBM 25 100 | 100 | 100 | 962 | 73.3 | 60.9 | 529 | 455 | 338 | 225 | 168|133 | 104 | 8 | 53
Gii han dwoi 100 | 100 | 100 | 90 | 60 | 48 | 42 | 32 | 20 | 15 | 10| 8 | 5 | 3 | 2
Gi®i han trén 100 | 100 | 100 | 90 | 72 | 66 | 60 | 51 | 40 | 32 | 25 | 18 | 14 | 10 | 6
DBM 31.5 100 | 100 | 944 | 80.9 | 63.3 | 564 | 495 | 436 | 318 | 212 | 157 | 122 ] 94 | 73 | 45
Gii han duoi 100 | 100 | 90 | 70 | 53 | 44 | 39 | 31 | 20 | 15 | 10| 8 | 5 | 3 | 2
Gi6i han trén 100 | 100 | 92 | 85 | 71 | 63 | 57 | 50 | 40 | 32 | 25 | 18 | 14 | 10 | 6
DBM 37.5 100 | 97.7 | 829 | 722 | 59.3 | 525 | 464 | 417 | 322 | 228 | 16 | 18] 92 | 7 | 45
Gii han duoi 100 | 90 | 75 | 66 | 49 | 43 | 37 | 30 | 20 | 15 | 10| 8 | 5 | 3 | 2

3.2 Phwong phap thi nghiém

Thiét ké thanh phan, xac dinh va kiém tra cac chi tiéu cwéng d6 Marshall, d&c tinh thé tich cia DBM
theo hwéng dan cia [8].
Thi nghiém xac dinh mé dun dan hdi tinh (E) & 2 mlc nhiét d& 10°C va 30°C theo hwéng dan [6].
Con cwéng do chiu kéo udn (R,,) tai 10°C xac dinh gian tiép théng qua thi nghiém cuwdng d6 kéo khi ép ché
R.[12] nho quan hé R =K R, v&i K =2 [6]. V&i cac chitiéu E va R, tai mdi cAp nhiét dd lam 03 mAu thi
nghiém cho tirng loai DBM. L&y gi4 tri trung binh clia 3 két qua thi nghiém.
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@ 4. K&t qua va dénh gia

Cac két qua cwdng do Marshall va d3c tinh thé tich cla 3 loai DBM thu dwoc sau qua trinh thiét ké
thanh phan hén hop dwoc tdng hop & Bang 6 dudi day.

Phan 16n cac chi tiéu trong Bang 6 déu thda man cac quy dinh cla [8], d&c biét, do 6n dinh Marshall
thwong cao hon tir 1.9 dén 2.0 1an so véi tiéu chuan quy dinh trong khi cac chi tiéu k¥ thuat khac thi twong
dbi sat véi tiéu chi cha [8]. Hién twong nay cé thé do chat lwong clia vat liéu tt cling nhw d6 chét ctia hdn
hop cét liéu twong ddi cao (d6 rdng dw nhd).

Béng 6. Téng hop cuong d6 Marshall va déc tinh thé tich cta 3 loai DBM

STT Cwong do Ma:shall va Pon DBM 25 DBM 31.5 DBM 37.5
dac tinh thé tich vi Két qua | Yéu ciu | Két qua | Yéu cau | Kétqua | Yéu cau

1 | Do bn dinh Marshall kN 15.36 275 30.17 >15 28.69 215

2 | Bodéo mm 3,73 1.5-4 5.43 - 7.37 -

3 | Bo rong lap day nhwa (VFA) % 72.84 55-70 71.74 55-70 72.64 55-70
4 | Do réng dw % 3.76 3-6 3.6 3-6 3.30 3-6

5 | B6 rong cot ligu (VMA) % 13.86 >12 12.37 >11.0 12.06 >11.5
6 | Khéi lwong thé tich g/cm?® 2.484 - 2.526 - 2.530 -

7 Ham lvgng nhwa t6i wu % 4.89 - 4.25 - 4.30 -

Hinh 1 va Hinh 2 téng hop két qua thi nghiém E tai 10°C va 30°C va R,, tai 10°C. Béng 7 danh gia
murc suy gidm E khi nhiét d6 tang t&r 10°C dén 30°C, ciing nhw tdng hop cac gia tri R,, tai 10°C cia 3 DBM
va doi chiéu voi R cia da dam den nhya dac, BTN réng (BTNR) [6] (day ciing la 2 loai vat liéu dung lam
I&p moéng hodc I¢p mat & nwdc ta twong tw nhu DBM).

Cac cot gia tri E va R, & 2 Hinh 1 va 2 cho thay xu hudng téng nhe t DBM 25 dén DBM 37.5, murc
tang ttr 5% dén 15%. Tuy nhién, dé co6 thé danh gia, so sanh toan dién, day di wu nhwoc diém gitra cac loai
DBM khac nhau, van can tiép tuc tién hanh cac nghién ctru, thi nghiém vé cac chi tiéu khac nhw dé bén chiu
tai trong 1&p, d6 bén chdng vét han lun banh xe, d mai mon, thAm nwéc...

Céc gia tri & Bang 7 cho thay, E cla ca 3 loai DBM déu cao hon so véi D4 ddm den nhya dac. Cu
th&, tai mirc nhiét d6 10°C, E ctia DBM 25, DBM 31.5 va DBM 37.5 téng hon so vé&i E ctia Ba ddm den nhua
dac tr 26%, 37% dén 41%. Con tai mirc 30°C, cac gia tri ting twong ng la 15%, 25% va 23%. Mirc do suy
gidm E ctia 3 DBM nhin chung twong dwong da dam den nhya dac va it hon so véi BTNR.

1500
= 1255 1365 1412 25
o c 2,3
= 1200 g 2,1
1] o 2,0
= 900 L3520
cC ~
S 600 403 437 432 | | 53
5 CE 15
S 300 o -
5
0] O
DBM 25 DBM 31.5 DBM 37.5 10
OE tai 10 46 C BE tai 3046 C DBM 25 DBM 31.5 DBM 37.5
Hinh 1. E cua 3 loai DBM tai 10°C va 30°C Hinh 2. R, , cta 3 loai DBM tai 10°C

C6 thé nhan xét ring cac két qua thu duoc & trén la do cac yéu cdu vé chat vat liéu cia DBM dé cao
hon so v&i da ddm den nhwa d3c (dac biét vé thanh phan cip phéi cét liéu I6n, nhé, bot khoang va ham
lwong nhua téi wu - 1a cac yéu td hau nhu trudc day chwa duwoc quan thm & da dam den nhwa dic).

Ddi vai BTNR, d6 rdng I6n ¢6 thé 1a nguyén nhan khién mire do suy gidm E (1&n t¢i 80%) clia vat liéu nay
la nghiém trong hon so véi DBM - vén c6 d6 réng dw nhé khién d6 chét cia DBM da dwoc cai thién dang ké.

C6 thé ciing chinh vi ly do dé cho nén cwéng dd chiu kéo udn ctia ca 3 DBM déu cao hon BTNR.
Trong khi dbi v&i da d&m den nhwa dac, tiéu chuan [6] trwdc day con chwa quy dinh vé cwdng dé chiu kéo
udn khién cong tac thiét k&, kiém toan o dwérng gap kho khan khi str dung vat liéu nay 1am mét dudng.
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Béng 7. So sanh murc do suy gidm E khi nhiét d6 tang tir 10°C dén 30°C va R,, cta cac DBM
voi BTNR, da dam den nhwa dac

Mé dun dan hdi E (MPa) R,, (MPa)
STT Cac hon hop X ., Suy giam E ., Ghi chu

10°c 30°C | giwa 10°C-30°C 10°c
1 DBM 25 1255 403 68% 2
2 |pBM315 1365 437 68% 2,1 Ket qua cua

nghién ctu
3 DBM 37.5 1412 432 69% 2,3
4 | Bé tébng nhwa réng 1600 320 80% 1.2-1.6
Tham khao [6]

5 Pa dam den nhwa dac 1000 350 65% Khéng quy dinh

Cac két qua thi nghiém buéc dau & trén mot 1an niva cling cb thém nhan dinh viéc st dung hén hop
DBM dé lam Iép méat dwéi, Iép moéng trong két ciu 4o dworng & Viét Nam vé mat k§ thuat 1a c6 tinh kha thi.

@ 5. Két luan va kién nghi

Dwa trén mot sd phan tich tdng quan vé hdn hop da dam tron nhwa va mot sb két qua thwe nghiém
trong phong, buéc dau co thé rat ra mot sé két luan nhuw sau véi cac hdn hop DBM da nghién civu:

- Nhin chung, phuong phap thiét ké Marshall c6 thé &p dung dwoc khi thiét k& thanh phan hén hop
DBM. Qua trinh ché tao thuan loi, d& dang kiém soat chat luong.

- C4c chi tiéu mé dun dan hdi, cuwdng do chiu kéo udn ctia DBM d&u cao hon so vé&i quy dinh clia cac
|&p vat liéu twong dwong trong tiéu chuén thiét ké 4o dwérng mém cla Viéet Nam.

- Viéc st dung DBM lam I&p mong va I6p mét dwdi trong két cdu do dwerng mém & Viét Nam ¢ tinh
kha thi.

Kién nghi nén sém xay dwng va ban hanh tiéu chudn v& "H&n hop da d&m tron nhwa chat néng
(DBM) - Yéu cAu thi cong va nghiém thu" cho nuéc ta.
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