








g Chlll nen, chiu cit, chiu uon.
gang tot.
rong dong tot, it hao mon, it sinh
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OIC (Jua cao,

Xe chay toc do €ao rat ém thuan, it

oAy tleng on. - \m
- Cb the/w’/glo’l hoa toan bo au\thl

/,eﬁng

- Cong tac duy tu , swra chira it.

- Ban g P e e

- Thoi gian sir dung twong doi dai.



yng co mau sam Kkho dlnh
chay vé ban dém.

. ygiam khi nhiét do cao.
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=5 e

n'_g' :‘d(’j giam khi bi nwoc tac dung
= 'Iﬁu dai.



oiira bafiﬁ W
mﬁ’ng bramiret

{ o1 ac
| a th0’1 glan, tai trong & cac

d [

/eu ‘cau thiét bi thi cong chuyén

-ni-_'-:":'_'

""“dung, cong tac Te van giam sat
~ twong doi phirc tap.



., ong phal o lenc: day 1 4 cm.

T hu’a dac 10/70 ham lwong cao
,1;;2%1

i

:m Twrong bot khoang cao (20 +35%).

: Nhle;t do tron 230°C, nhiéet do rai 210 =
230°C, khong phai lu len.



i ng
nhwa dic 40/60, 60/70, 70/100,
O (ham lwrong nhua 4 =7%)

do tron 140°C + 170°C, nhiet do rai
— ~l1)’n hon 120°C.

- BTN rii & lu xong nhiét do giam bang
nhiét do khong khi thi coi nhw cuwong do
hinh thanh 100 %.



1¢ nhanlk oac trung bmh

ron 110°C =+ 130°C, nhiéet do
, ,f' ﬁ >60"C




4i & lu bang nhiét do khong khi

- Th0’1 gian hinh thanh cwong do 20 = 40
ngay.
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— “thanh c O’ng dé ngan nhat, cwong
' 'do, 'd0 on dinh nwoe & nhiét cao

o A

nhat - hien s dung pho bién 6
Viet Nam.



3.2, Lheo i réng con du:
BT :clia'f do rong con du 3 =+ 6%
=fBTN rong do6 rong con du 6 +~ 10%

- BTN tho4t nwéc : d6 rong con duw 20 =
259




- B 'Vlfa da dam: 35 = 50% da dam.
‘P’BTN it: 20 = 35% da dim.
- BTN cat: (khong co da dam ).



| _:.-é's t niroe (VR ~ 20 + 25%).

L —

-B cb do nham cao, BTN mau...

(BTN nhicu da dam co cuong do & dq
nhdm cao - rat on dinh nhiét - phiy hoy
voi khi hau Viet Nam).
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3.0. // 20 it lu’0’ng.£TN —

nm

N 1"1: l‘l!l’O’

) —

al 2: chat lu’(mg kém hon
il le D mét cap cao A2).

"

)0 [- eo cohat lon nhit:
_ N Dmax 40mm: (BTN rong).
BTN Dmax 31,5: (BTN rong).

BTN Dmax 25: (BTN chat hoac
rong).



): (BTN chat).

15 : (BTN chat). ‘_"‘ —
ax 10: (Bﬁ"chat) =

phWO’ng phap che 1qo:
\ | on tal dwrong.
= E‘E' tron tai tram tron.

E’TN Dmax 25- 20 - 15 hién dung pho
bién nhit).



Hcsnangsciascacsloaisvatslicus

igithianh phanhon hop BTN:

jam: tao thanh khung swon chiu
tao do nham cho bétong

- - Cét: ¢6 chire ning lap day 16 rong cia
khung swon da dam va lam tang tinh
on dinh cua swon da dam.
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- BOL gl ) nhu’a° tu’O’ng tac voi
il ll,_l_:_ 120 thanh chat lién ket
5P de lien két cac hat khoang

— Vva 'ap day 16 rong con lai.
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| *Cﬁat phu gla' cai thién tinh lién két,
~ dinh bam giira nhwa & cot liéu.

(Wetfix).



ruc trung gian.

1 e}

ruc vi mo.



ieplansiriet iop)ciia bot
grchat Vil nhu’a tao thanh lién
alt

WF nc trung ogian: la sw két hop chat
Sfién: két asphalt voi cat tao thanh vira

ﬁ ';'-E‘.r_f,.

—a phalt

C?iu triic vi mo: 1a sw két hop giira vira
asphalt voi cac hat da dam tao nén
bétong nhua.



_-ﬁ}s do dwong: BTN c6 cau tric
;-_-?;\‘\* -?‘_ '1.1‘
fﬂ"ﬁhiét do am: BTN co cau triic ngwng

tu (gion - dé gay vo).




_ nay, da co rat nhieu nghién ciru

Ve ‘_“Su’ twong tac gm’a, vat lieu khoang

*va' nhwa song qua trinh do vin dang
~ duoc tiep tuc nghién ciru, hoan chinh.
Qua trinh twong tic nay cé thé bao
gom.:



= hap phu.

- Sw thay doi tinh chat cta vat liéu
khoang do sw twong tac cua no voi
bitum.



| éu khoang tlep xuc voi nhua se

2

Xy gua trinh hap phu bitum trén bé
“ cot licu. Trong BTN, do bot
_ ang co ti dién rat Ion neén qua trinh
-:‘;:,t:re xdy ra manh mé nhat khi nhwa
iép xuc voi bot khoang.

(D)\
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1 u’lﬁl cac loar da cachonat,yva
ép XAc voi bi uim I € xay ra
sphudhicashoc s co s trao doi
én be mat cot lleu VO’l nhuwra,
1nh gitra bitum va bé miit cot
khoang rat 16m, do do lam cho
_- ‘*Eing bitum o trén bé mit cot lieu
- khoang bén virng, on dinh nhiét, on
dinh nuoc.
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khoang Ia ca,c_lgm“ﬁa«am't
VOl bltum S€ x4y ra suw hap
4¢ phan u’lumi“é‘ﬁ'

be mat cot liéu khoang bang
e hut phan tu (Van-déc-van). Lién
> l)’f hoc nay khong lam tang
cuwong do, tinh chiu nwoce, tinh bén
nhlet cho bitum va rat dé bi pha

hoai khi co sw xam thuc cua nwoe.
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diiechstznscopchonsloc
10 0i ng vat licu khoang

"—- 18 A\

‘/ft Jicu khoang tiép xuc voi bitum
J ra hi¢n tlr()’ng bitum khuéch
-t an vao trong 16 rong ciia cot liéu:

Nhom chat dau c6 thé theo ciac mao
quan tham sau vao trong hat khoang.



PRET A Guoc hap phy

G ( c 10 rong nho.

qx1t asphalt va nhom asphalt
=5 fll’O’C hap phu tren bé miit cot liéu

.—-z_..-.-—

= khoang
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L] _'r_u_'r Viii > kh1 dung vat licu khoang rong
‘ m:t hat kKhoang c6 nong do chat

o/

l t tang len, do quanh cua lO’p

um trén bé mat hat khoang cung

’-’ tang lén - lam cho swr lién két gilra cac
hgt khoang tang theo, do do tinh dan
hoi déo giam xuong, cwong do béetong
nhua tang dang ke.

.,::.



Su thay déi tinh chat ctia bitum khi bi hap phu
B‘i tumrdang S itum dan 0
(3:au truc "‘-‘z%"é“.‘e\“(gg t 4d, gtud
s‘}’l"“%, (
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So do tao thanhldp vé cau truc trén mit hat bot khodng
1.Hat bot khodng ; 2. Mang xa phong canxi; 3.bitum 0
dang cau tric ; 4. Bitum & dang tydo; n . d6 quanh cia
bitum : 8. chiéu day cia 16p bitum; 80. chiéu day cia
I6p bitum lic d6 quanh cia né khong thay doi 1lan0



Twong tac gitra cac hat khoang khi ti 1€

BT/ BK khac nhau
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Ign,
a) b)

So dd tuong tac cla cac hat khoang
khi diéu kién tiép xuc khdc nhau
a) O trong vung tiép xuc la bitum ty do
b) Sy tiép xuc clia vo bitum cu tric



i twong tdac gitra bitum va vat
lien Khodng khong nhirng lam cho
mang bitum hdp phu thay doi tinh
chat ma con lam cho vit licu

khoang cung co nhung thay doi
ddng ke.



‘ t hat khoang kin nwoc hon,

gitmli cua cic 16 rong va mao quin
o7 co qua trinh hap phu ma tro

ﬂen ghét nuée, tao diéu kién dé
" nang cao tinh 6n dinh nuwéc cia
vat lieu khoang.



A\

lg BT/ BEqua nho (it nhu’a) ,

pNCHAL 5"45 Mane 1)L 0)

L

cac hat khoang chat cac hat
ng SE tlep xuc truwe tlep VOl
hau khong thong qua mang
if’ﬁhlra, lre dinh BTN vi thé siam di,
~ cuong do BTN s€ giam nhanh khi
chiu tac dung cua nwac. Cau truc
BTN tré thanh cau tric tlep XUC.



[ ,n u’avwauao
w hat khoang tao thanh
nhu’a co cau truc, nhwa tw
ﬁu nhw khong co. Luc do cac
at khoang tlep xtuc voi nhau
thong qua mang nhua co cau truc
neén BTN co cu’0’ng do cao nhat, 6n
dinh nwoe va on dinh nhiét.



1 1 qua lon (thlra
hu’a trong BTN o dang tu

ieu, cac hat khoang tlep xuc

0 nhau thong qua mang nhwa tu

—'-ré‘.‘iﬂi)*"-' caong do thap, BTN giéim

- cwong do, tinh on dinh nhiét rat
kem.
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r-_-lh.'fx

YT inh thanh cwongedociia
mat dirong BIN: - - —
K . AVAI( ,'_n_:).g,o 10N thuoc
anh phan lwe dinh & goc ma sat

A

a sat: do S ma sat gma cac hat co
thlr()’c I6m. Cot lieu cang san siii, sic
; nh kich ¢& 16n & dong déu lwc ma sat
= cang lon. Luc ma sat it thay doi theo
nhiet do & thoi gian tac dung cua tai
trong nhung thay doi nhiéu theo ham
lwrong nhwra.



. -=-r : -
tron BA'N dong vai tro 1;?}1
e ng & diroc tao boi 2'yeu to:
_ mh trong ho CI: do sw moc
“ng vao nhau cua cac hat phu
(f)c vao do lon & do sac canh cua
- hat; 1t thay doi khi nhiet do - do Am
- toc do bien dang thay doi nhwng se

giam khi BTN chiu tai trong trung
phuc cua xe co va hon hop kem
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2dinh bam tac dung twong ho giira
fhira voi cot liéu : phu thuoc vao ti dién
: icu, tinh chat hap phu cua cot liéu

~ {01 voi nhwa.

* Lwc dinh két bén trong ciia ban than
nhua: phu thuoc vao cau truc, do nhot
cua nhira; nhiet do & toc do bién dang.



GS Ru-bép da dé nghj 1 cong thirc tong
quat dé biéu thi sy phu thuc cia
cwong d9 BTN vao cau tric cua
nhya, chiéu day trung binh ciia mang
nhya boc ngoai cot lidu, nhiét d§ &
toc d9 bién dang cia hé thong:
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118 tinh lw
a t 1nh bién dang cua BTN
11 hé rat chat ché voi th0’1 glan
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o hinh' lu’u_.bién hong SUF
j Bereia B -eim-ﬂrﬁy-B-T-N-
Al Vat lleu c6 tinh dan hoi-
_'rufe 1-nhét (déo) phan nao cho
;:r-"@ ung ta hinh dung dwoc qua
" trinh lam viéc cia BTN khi chiu

tai trong xe co.



8. Cwong do yéu cau & do on dinh

o-g- nghieén cru GS N N.Ivanov deé
nghl thay the he luc thing du’ng &
nam ngang bang hé s6 K1. Do viy:

Ptd = Pd.K1 (K1=1,5+4)



ong BTN chiu tzic dun trung
) di 1a

lai ) cu DNg Xe
C US & BD lon hO’n S0 VOi tac
1'Tan. Do vay N.N.Ivanov

C -u’a them hé so K,.

"d“ i,

ptd = Pd.K,.K,(K,=15+4)



5 v A
D _hen

vao ap luc

ONg BTN con cé ti

=

v dé ngﬂu’a thé

o _—

B (K3=05-06-— ‘BTN cimg )
~ .(K3=15+1,6-BTNdéo)

p cac yeu to trén :
"~ Ptd=PdK, K, K,

E =
— i
e
- T
S
- —



KI.K .K ta nhin thay :
_ H’O’ng treong : K=3-+:6

-'__._5;-';-;‘ én cac doan dwong ham nhleu :

lwong cong ban kinh nhé, cudi doc dai,

truée vach cho xe, trong nut giao thong,
truéc cho doxe... : K=12+18



Pé BTN c6 thé chiu dung dwoc ap lue Ptd
néu treén, cac nghieén ciru cho thay:

Trong do:

R: cwong do chiu nén ciia mau BTN hinh
tru (daN/cm?).

P: ap lwc cua banh xe hoat tai phan bo
trén bé mit vét tiep xic (daN/cm?).



= . R> P.K "
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vy nhién nhieu nha nghién ciru cho

ki dung truc
‘cua luc ngang lén l6p BTN Kkhi &
iet do cao dé dam bao BTN khong
i trurot twong doi trén 16p tang mong
ﬁoac trugt trong ban than lop BTN.

- Quy trinh 22 TCN 211-93 dé nghl
kiém tra kha nang chong trwot cua
BTN khi nhiét do mat dwong 60°C.
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han ché mat dwong BTN bi tru’O’t-
¢ chicu day lép Bﬁ hO’p

1ra co do kim Ian nho, nhiét do
m cao; nhlra polime; phu gia.

_-1

ng bot khoang co do min cao, twong
fot vol nhua.

_-.---l-
=

;- Thlet ké hon hop BTN cé ham lwong da
dam cao, ham lwong nhua hop ly;

- Xir ly lién két giira 16p BTN & tang
mong tot.



v cita BTN khi chiu * dyng
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(2) nhung chiju tac dung ctia nwéc

sof

: O31  O32

VT2 02000 00004044
3. Khoang vat



m'Ig llr()’ng be mat tw do lon
SUrc cang bé mat gﬂ“ kh(Tﬁ"" ng
1ho (o4) do do hethong3
: Khoang vat (pha 3) da duwoc
ira (pha 2) gap nuoc tac dung
_4) tr6' nén khong cian bang: hop
.-; cua o3, va 6, lon hon c; do do
mang nhya co xu thé co dan lai thanh 1
giot & cuodi cung bi nwdc cuon troi.
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U¢ tach n u’ ra khoi co 1eu
lu’c dinh cua BTN, hoa tan
t dé hoa tan ciia nhua lam
nhy: *mat tinh nhét, mat dwong roi
Tac *mat tinh toan khoi, g0Cc ma sat
trong cua BTN giam nhanh. Khi
nwoc tac dung o nhiet do cao thi
tinh pha hoai cang manh.
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3ién phap nang cao tinh on dinh nwéc ciia BTIN:
"duong di do doc deé thodt nudc mit

--- Lu’a chon cot lieu da , nhu’a, gia cong
hon hop hop ly dé dam bao sw hap phu
gitra nhuwa & cot liéu 1a hap phu hoa hoc.

- X dung phu gia tang dinh.



ANg bién dang cua BTN:
e —
tac dmtg cua al rong banh

1nh blen dang Khl blen dang
A tri s0 cho phép mat duong bi

. ¢ &



- Dwoi tac dung cua birc xa mat

—— 2

1iét ('Io m@t du’O’n-g-ehﬁy doi -
sinh _wng suat nhiét cung la

n nhan lam cho mat dlr()’ng
li-Y-

= -Blrc xa mat troi, nhiét do, nuoc

_I'-__F

=5 '. lam cho BTN bi “ho4 gla”, kha
nang bién dang giam, dé nirt né.













8 phar Ean ché BTN ntt né;

iét ké hén hop ¢c6 ham luwgng nhua
, iy AI1Y DIC o : | A5 Kha Ilallg'
€0 Kkhi uon cao dung nhlra dac biet.

:_-; '

= X y du’ng tang mong, nén dat cé chat
= tot dong déu, do lin nho, kha niing
*-“Ehong bién dang l6n.

- Khong swr dung cac loai VL chira bui sét.

- Tim moi bi¢n phap cai thi¢n ché do thuy
nhiét cua nén - mat dwong.
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rong BTN rai nQng*

1 nlem & p!!l'ﬁ:n loai:

v didme (a3 nédu).
m vi sir dung: (theo 22 TCN 249-98).
TN

N loal 1: 1am tang mit cap cao Al.

- BTN loai 2: lam lo)p mat dudi cap cao Al, lop
mat cap cao A2 (dwong cap IV tro xuong)
hoac dung cho phan dwong danh cho xe dap,
xe may, xe tho so.



N\

16'n nhat:
at : BTNC Dmax 10 -15 - 20.

-b"

® » - 9, l - o
o BTNR Dmax 25
Ong tren: BTNR Dmax 25 - 31,5 - 40

VEVRV

— e
—
_ --.
e
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C sir dung tréen cac tuyén duong 6 to

C(r toc d¢ thiet ke > 80km/h hoac dwong cao
toc, c‘Iu'O’ng déo doc quanh co.



du tao: -

day 16p vét liéu : 4 - Scm.
)C T 1igang mit dwong : 1,5 - 2,5%

= du’()'c dat tren 1 lop mong chat, du
' U eﬁlg do & khong chira bui sét.

- Néu I6p méng trén 1a VL gia co CKD vo co
thi l()’p mat duoi nén dung BTN rong dé han
ché cic vét nirt lan truyen tw tang mong.



:l_i—.S.S.'Cé‘ip phoi cot liéu:
11.5.6. Cac chi tieu co' ly cua BTN:



. S e
hong b1 phan huy, BTN loal 11 dworc
10t phan cudi séi chwa xay, khong
ng da xay tu da mac-no, sa thach sét,
O1ep ach set.

..-I-"-‘ —

---l-"'"-

= - - Ham lwong hat mém yeu va phong hoa
khong dwoc virot qua 10% khoi lwrong doi voi
BTN lop trén va khong qua 15% khoi lwong
doi voi BTN lop dwéi.




.

o . a .
yng da thoi det kho_ll&d_myc vuot

' O7F —
Z 0 E - -

-

; --u . a";illl
hi 1 lu’()’ng 1a loai da goc silic.
lu’()’ng bui, bun, sét Kkhong
gt qua 2% khoi lwong, trong do ham
éﬁ‘l”i)’hg sét khong qua 0,5% khoi lwong da.
~ Cac tinh chat co 1y ciia da thoa mén

bang sau :



—

Lop mat

Edeichitieulcoly ciadal ™ ‘Lop trén thi nghiem
- ‘ﬁl:bgi I | Logill :
—— — m—
1. Cieinie) cle) s12s) (,J JJ/JJM khonanhohen. - —
iy S\/I\
— 1771,1772-87
cl) ey §Uf elel gylele ) cJ.g | dd bien chat 1000 800 800 600 | (dy chiing chi
— 1l noi sx
9) ALely it clelifelss) IJgn_ "' _ 800 600 (<10]0] 600
ZRDNIET Jer) Ifonrh} unh cua da xay ti cudi 8 12 12 16
SINAIBHION JIJ n,)f /6
SRDLNIEN Jiele] -n;ua da xay: tii xi 16 cao: ICVN
peee—— 1771,1772-87
“+) Khongién hon, % 15 25 25 35
4. Dénmdi mon LosAngeles (LA) khéng I6n hon,% 25 35 35 45 AASHTO-T96
5. Hdm Iuong| cudi soi dudc xay vo trong tong s6 100 :10) 80 70 Béng mat
cuoi soi, % khoi luong khéng nhoé hon
6. Ty s6 nghién cta cudi séi R, =D, /D,,., khéng 4 4 4 4 Bang mat két

nho hon

hop véi xac
dinh bang
sang



= t thien nhién phai c6 modun do
T"k > 2. Truong hop Mk<2 phai tron

U

_.--— v "..'..._

them cat hat lon hoac cat xay tu da ra.

- BTN cat phai dung cat hat lon hoac
cat hat trung co MK > 2 va ham lwong co
hat Imm - 1,25mm khong dudi 14 %.




¢ H le()’ng lwrong cat (ES) cua
—hat 0 - 4=~75mm trong cat thien
| 1C : ] phai

'—:hﬁng dugc 1an bui, bun sét qua
;s. hoi leong trong cat thién nhién va
cmg qua 7% trong cat xay, trong do,
lu’()’ng set khong qua 0,5%. Cat khong
dugc lan tap chat hiru co.



6 g: | -
Bot khozin_g dugce _nghién da -t
it co0 cwong do nén khong nho hon 200
tr X1 bado cua lo luyén kim hoac

\ YA

o
-
=

¢ da cac-bo-nat dung sin xuat bot

_-1-
— *

thoang phai sach, chira bui, bun, sét, khong
qu? 5%.
= Bot khoang phai kho, toi (khong von
hon).

Cac tinh chat co 1y ciia bot khoang thoa man
bang sau:



Kkhoang:

dc chitieu . o

“'h'*ﬁ-‘__,. —— nghieém
1, Tri€lsls) onleln) © OJ‘J‘, sldhoilu ojple - : - —
- Mo ndn 42900 g . 100
- Mo pids) U5 omm >90 22 TCN 63-90
-~ Mo rids) U,U‘/'J . > 70 (1)
2. 88 J’QIJJ, ’/J = ‘hch <35 22 TCN 58-84
_)J no > r e] ‘mau ché tao bang hén hop bot khodng <25 22 TCN 63-90
2. D5 Gm), % ki luong <1,0 22 TCN 63-90
5. Lug*né- hat nhua ctia bot khodng KHN ( luong bot| > 40g NFP 98-256
khodngico thé hat hét 15g bitum méc 60/70)
6. Kha nang lam clng nhua cua bét khodng (hiéu s6
nhiét d6 mém cua N-BK véi ty Ié 4 nhua mac 60/70 va 100 < 22 TCN 63-84
6 bot khodng theo trong luong, véi nhiét d6 mém cua | ATNDM < | (Thi nghiém véng
nhua cung madc 60/70 20°0C(2) va bi)




Fa(theo 22 TCN 279 - 01) 3
thuwa dac do kim lu ;

y cic loai nhyra khéc ) theo yéu cau

] €
e

)a Y

‘;.phéii duwoc kiém tra theo cac tiéu
hién hanh.

e



DD YCﬂEhéi cot liéu khoang trong BTN:

Loeing lot qua zdng T

Thea b sdng 14 frbn ¢ ()

Lk
hat g | as | os | | ow | ow | s | zs [ 12| 03 |oss| 0oa |oom h‘f
] .
loegbd | lon | Vi checag Theo sng ASTM Gneh) fin
téng nhua nh &t Iésp BTN
danh ey | v | we | s | vz | sne | ows | owmo | ome | was | owsg | wnon | weog | hee®
dinh cBtlidu
' Theo sdng ATM (ram)
N5 | a0 | wo | wo | ozs | 80 | 40 | oz | w0 | 05 | o3 | oe | oo
B& tang nhua chdt (BTNC)
Hatnhd BTNCI0 | 10 Lésp fré 100 | 05100 | 4367 | 3144 | 2233 | we2a | 1208 | 23 | a0 | 554
Hatnhd BTINCTS | 15 | Lepdenhoy kp dus 00 | om0 | 8575 | 4367 | 3144 | 2299 | 1624 | 1298 | 213 | 611 | 8544
Hat frung BTNG20 | 20 | Lpienboy kp 00 | esi00 | 2180 | eaTs | 43s7 | 94d | 2233 | wead | 1202 | 203 | sa0 | 500
Hat frung BTNC2S | 25 Lip dusi 00| 6070 | 80-70 | 4367 | 3144 | 2233 | 1624 | 1218 | 293 | 500 | 5060
BTN cirt BTNGS | 56 | Wi he, 1
= G Ll w0 | w00 | o083 | asb7 | S0 | 1e3 | 129 | 814 | 7000
dap, thi w
B téng nhua ding (BTN
Hat frung BTNE2S | 25 | Lp dusi hay ¢
s S e 00| e 5070 | 050 | 2095 | 1328 | 01 | w03 | 49 | 04 | 4555
mang frén
Hatlén BTNEI1S | 315 | Lép mong 100 | o | 7508 5535 | d0-b0 | 2545 | 1535 518 414 | 38 | 04 | 4040
Hatlon BTHR4D | 40 | Loprasng | 98000 7504 5535 | d0-b0 | 2545 | 1535 518 414 | 38 | 04 | 4040
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Cdc chi tieu 1&'

—

e -_—

_—  ———————

2 BTN chat thi nghlem theo phwong phaR_A_

Yéu cau doi voi #.
bé. 16 .
; Phuong phap thi

o —

nghiem

N hrTRghEmThesImaumentinhit

<[ fglefe g‘} leu khoang chat, % the tich 15-19 15-21
c[e) fSsle) CO, }-c . % the tich 3-6 3-6
c[¢) nJr 5;)—-_11 . % the tich 1,5-3,5 1,5-4,5
rJJ r O, /o fhe tich, khong I6n hon 0,5 1,0
= 'ﬂéﬁg do chiu nén, daN/cm? & nhiét do 35 25
= " £ 4)120°C khong nho hon 14 12
= | 50°C khéng nhé hon
6 | He s6 6n dinh nuéc, khéng nhd hon 0,90 0,85
7 | Hé s6 6n dinh nuéc, khi cho ngam nudc trong 0,85 0,75
15 ngay dém; khong nhoé hon
8 do nd, % thé tich khi cho ngdm nuéc trong 15 1,5 1,8

ngay dém, khéng I6n hon

TC thi nghiém bé
tong nhua
22 TCN 62-84




Cac chi tieu Yeéu cau
. — - 3 d6i . ‘/,J

IN

Yéu Calll
AoV oI
—

| D ) P 7

thrnghiem

BIN | BTN loai
e A loai 1 2 _
_ phirong phap nau dam' 75 ¢ mox ma
HON J_l'_l gl tablllty) 0.60°C, kN, khong 8,00 7,50
[y u6c (flow) irng voi S = S8kN, 4,0 4,0
________ 0'11 hay bang
0 Marshall (S/F ) min 2,0 | min 1,8
_ - max 5,0 | max 5,0 AASHTO-
= T245 hoac
= ASTM-D1
- 4, | Do:.on dinh con lai sau khi ngam mau & 75 75 559-95
60°C, 24h so voi do on dinh ban dau, %
lon hon
5 | Do rong bé tong nhua (Air voids) 3-6 3-6
6 | Do rong cot liéu (Voids in mineral 14-18 14-20
aggregate)




BTN rong -

Cam-. -

-

P

Phuong phap
thi nghiém

ot licu khoang chat, % the tich

'|||

ngay dem, khong nho hon

24
% the tich > 6-10
2= _rEiJ’i % thé tich 3-9
e rn 7 -the tich khong 16n hon 1,5
_3: H"jé%ﬁ on dinh nuée khong nho hon 0,70
6 | Hé s6 on dinh nudc, khi cho ngam nuée trong 15| 0,60

TC thi
nghiém BTN
22TCN 62-84




r thi cong:

| Ong Tmﬁg m mat

hg doan thir nghiém.

f,_;_‘;,;; '.-ﬂ. i sl nhlra dinh bam.

n._-
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' ‘-5 'Che tao hon hop BTN.



sO’ bo BTN
_ ; hat BTN.
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e T

I . i __
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— 10.Lu é hoan thién BTN.

e x —

T
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= —
e =
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e ——

-fi_l",ideﬁn thién - bao duwong.



. thuat thi Cﬁng;j. -

A
]

r
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cho phep rai be tong nhu’a Khi
mat lop mong, do bang phang,
ngang, do doc doc co sai sO nam
'” ng pham vi cho phép.
Mat dwong moi:
Léop méng phai 1am sach, khé va bing
ph%ng.



ir Iy bé miit theo diing yéu cau cac

10'p be tong nhua nong khong it hon 15
ngay. Néu dung hon hop da nhwa rai
néng hodic bé tong nhua nong can dam
léen chat ngay truwdc Khi thi cong BTN.



Céle cfe]e mm;

| Dung| cu vad huong

'o'o'o“ ®

Celo) <[&pglel ] r) 6ng

Bang mady thuy binh,
mia

ng du0| thuée la 3m

<SMM | 55 ICN 016-79
?I')E;E]c‘if:'—-hgdng sai khong qué + 0,2% ‘

: Bang may thuy binh,
mia hodc thuéc do do
déc ngang

D6 déc doc trén doan ddi 25msai | +0,1% | Bdng mady thuy binh,

khong qua

mia




finh vi tri va cao dﬁ rai o-hai
A du’()’_g,g_ dun iet “Ke.
-may cao dac.
0 da via 2 bén can danh dau do
i va quét 16p nhwa léng (hoic

1 u’()’ng) 0 thanh da Vla.
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0. may rai co bo phan tll’ dong _diéu
A( 0 luc rai, can chuan 1) am
uan (hoaﬁang day chuan that thang,

—}

[ ] —‘l| ' .,

‘!' 'fhanh dz"im lam duong chu?in, sau khi
ac chinh xac doc theo mép mat du’O’ng
cua dai sé rai). Kiém tra cao do bang
: :eao dac.




bi vat liéu: -

on cac laaLVL thﬁm cAc {C chi
yéu cau.

ke cap phoi cot liéu trén hoc ngudi.

=) .l.'-'

a n thwr cap ph01 cot licu thiét ké tai

:‘;Z Lay mau cot lidu trén hdc néng.
5. Phan tich thanh phan hat cac miu cot

ligu, dleu chinh cap ph01 tren hoc nguoi
(néu can).



€ cap phoi cot liéu trén hoc

. lwrong nhwa (léch

o
cac hs
70 ).

;ij:f:'céc t6 mau BTN trong phong thi

_-—-

9. _Thl nghiém cac chi tiéu co 1y clia cac td
- mau BTN.

10. Trinh TVGS két qua thi nghiém & dé
xuat ham lwong nhua hop 1y cho BTN.
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MOt tram tron BTN hién dai




11.7. 3 mg doan thit nghiém (t6i thiéu. 80
\

. — _{—P ———
¢ hién sau khi c6 thu chap nhan cia TVGS vé
: ~an nhhaoit R TR —

TVGS ho so thiét ké thi cong doan thir

r’

an b1 tram tron, xe may thi cong, thiét bi thi
¢,_ _-m.

S
i il P -

_r-—__—'-.'i--"'_

= '*Tron BTN, kiém tra chat lwong BTN tai tram tron.

- VC, rai, lu len BTN theo dung hé so thi cong doan
thur nghiém; ghi chép cac so li€u co lien quan nhw :
nhiét do BTN Kkhi : ra khoi tram tron, khi rai, khi lu
len; cao do mong truoc khi rai BTN, cao do mat BTN
sau khi lu; so lwgt lu len & van toc cta cac loai lu .



: khoén;-lz“iy m?uu_ i
g dé xac di At

b r ‘sau kh1 dam nen o

ng nghe thi cong dai tra, trinh
& CDT phe duyet

Photo colrtesy of N E."-L}/)



1.7.4. Tuéi nhwa dinh bam:

y theo loai méng Va"ti'a‘fr thai ma
Ol ) O 8-1 3
Dung nhuwa léng, dung nhi twong,
"'} ic 60/70 pha véi dau héa theo ty 18
 héa trén nhua dic 13 80/100 tudi &

——

“n ret do nhwa 45°C = 10°C. Phai twoi truoc
"af)' 4 - 6h dé nhwa léng dong dic lai, hodc
~nhil twong phin tich xong méi duge rai
BTN. Néu can tham BTN ngay sau khi twoi

dinh bam c6 thé dung nhwa nong.

111 A.'l."l '1

P

—
o
——



V 4

inh bam bang nhua ndéng .
-

Ao *




Jime

‘_{-—’ e

14

N\

dung nhua

1 nhap nhwua, lang nhua . . .) vira
._t":"i cong xong hoac trén lop beé
1g —nhu’a thir nhat vira m0’1 rai xong,
eh va kho rao chi can tuéi lwong
nhu’a tir 0,2-0,5 lit /m?.

Muon thi cong BTN ngay c6 thé twéi

nhua dic dun dén nhiét do thi cong.

g
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*hé tao hén;hq’p BENg" =
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ram
ky ( tram tron mé ) hoac tram tron

 ¢o thlet bi diéu khién bao dam do
,,a ac yéu cau.

-:—._:w Cac thanh phan vat liéu sit dung Kkhi
ché tao hon hop BTN trong tram tron phai
tuan theo ding ban thiét ké cap phoi BTN
va phu hop vé6i mau vat liu da dwa thi
nghiém.
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m tron chu Ky ( tram tronme )










'd0 cua nhwa khi chuyén.lén
ng cua may tro ai ¢ nhiét

viéc tuy t_ﬁf‘é{)‘_’ loai nhya.

p—

1di can lwong so' by da va cat
Khi duwa vao trong say voi dung



- Nhi€t'do rang nong vat li¢u da, cat

linh sao cho nhiét.dé hén hep
i ra khoi thung tron dat (:Iu’O’c

00°C;d0 am cua da cat sau
h01 trong say phai < 0,5%.

ot khoang o dang ngu()l va sau
can lwong, dwoc truc tlep cho vao

i @
ol
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>hong dieu khién 1 tram tron hién dai =

-—-ﬂ_"" '




L gian tron hon 1 _hop p.hal
n theo dung quy dinh Ky thuit

.,}- _'_1r cac thlet bl thi nghlem can thlet
~theo quy dinh vé kiém tra chat
lweong vat lieu, thi nghiém cac chi
tiéu co' 1y ciia hon hop BTN.



i . -
A tram _tron trwoc khi ch€ tao-hon

- U v ( 1 ¢ v¢ r(”ilr:

([ ] ([ ]
N\

'et la b6 phan cin dong cot liéu va
?* ung voi do chinh xac cua chung; cac
t ké kiém tra nhiét do.
;JI Kiém tra cac didu kién dé dam bao an
~ toan lao dong va bio vé moi truwomg khi
may hoat dong.

- Chay thitr may, kiém tra sw chinh xac

thich hop voi ly lich may.



‘7
A

€0 doi cac thong tin the h én trén

hlen cua tram tron --—d""' g——
wong cac b#p:han can dong.

TIvron 2 DhOo'IM ¢

At
| |
9

'lu’(.)’ng cia cac thiét bi van chuyén bot

"l- il

i lwong hon hop ciia mot mé trén va thoi

| tron mot mé.
Nhlet do va do am cua cot lieu khoang da dwoc

.,....|.
— ([ ]
_-———'_ .
e —

rang nong.
- Nhiet do cua nhua.
- Lwong tieu thu cua nhya.
Cac sai s0 cho phép khi can dong vat liéu khodng
12 £3% , nhwa 1a + 1,5% khoi lwong nhua.



K-rem-t-‘lu’()’ng vat liéu: -

£.5 ngay phai kiém tra hary%umg‘blﬁ.ﬁét,
phan hat, luﬂ‘ﬂg hat det ctia da
- . . oy 4 hank lll

>4

lu’()’ng bui sét hoac ES.
’(")’c Khi dwa Vﬁt lieu da, cat vao tr(“')ng sdy,
_ __1em tra d0 am cua chung dé dleu chinh
=N _ I wong khi cin dong va thoi gian say.
— _J-:Cl’l’ 5 ngay kiém tra xac dinh thanh phan hat
— va do am cua bot khoang.
- Kiém tra d§ kim lin ciia mau nhua hang
ngay.
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Ktem tl‘hﬂ’p BTN Kkhi ra khoi thiét bi tron:
iém tra nhiét do cua hon Wmme

- _—

R A %

Al
o/

.

iém tra cic chi tiéu co 1y ciia hon hgp BTN
n xong bao gom : dung trong thuc, ham

— on _'nhu'a, thanh phan hat, cic chi tiéu cuong

—=C o & d¢ on dinh cia BTN.

“Trong lan thay doi cong thirc trén phai lay
m?iu kiém tra 1 lan, cic may trén cong suat lon
cit 200 tan hon hop lay 1 to6 miu cung 1 cong
thire tron.

,_l:l
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Dung sai cho phép %

Dung cuiva phucng phdp kiém tra

C o pleitilf J’?__L,EJ_J{I_‘ + 8
- __'-r-'l"—'.'-_ -
- _~= == _-__f = e =
| C6 hattu2,5mm dén 1,25mm +6
C& hat tir0,63mm dén 0,315mm +5
Co hat dudi 0,074 +2
Ham luong nhua +0,1

Bdang may chiét tdch nhua, sdng,
can dé chinh xac 0,1g




.6 vayen BTN:

Jiing 6 to tu’_do hoic x-e-oﬂ'gfen d""";_},
rong tii va so luong ciia 6 to phu hop
chuyeén thi cong
ly van chuyén dam bao nhiét d¢ cia
8 yp dén noi rai khong thap hon 120°C
ng khong qua 50 km).
’ Thung xe phai kin, sach, c6 quét 16p
mong dau chong dinh bam. Khong dwoc dung
day mazut hay ciac dung méi hoa tan duoc
nhua bitum. Xe phai c6 bat che phi dé han
ché hon hop giam nhiét do.

1;" i
| 1
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\% 1 chuven 0to van chu en hon

i ' roi tram phai co phieu xuat

A I\

hi ro nhiét d0 hon hop, Kkhoi

. =

N

__chat lu’(rng thoi diém xe roi tram
;hm xe s& den, tén nguoi lai xe.

~ “Truwée khi dé hdn hop BTN vao
phéu may rai phai kiém tra nhiét do hon
hop bang nhiét ké (> 120°C ).
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P6 BTN truec tiép vao phéu chira may rai




P6 BTN vao phéu chira may chuyén BTN




P6 BTN vao phéu chira may chuyén BTN
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7.7. Rai BTN:

Chi dugc rai be tong nhya.nong ha-ng
juyen dung .

. c0 DC 1rong AU Aurong dllllgll
cho phu hop, néu hiéu rong rai lon
in dung 2 (hoic 3) may rai hoat dong
0’1, cac may rai di cach nhau 10 - 20m.
== Khl chi dung mot may rai trén mat
du’O’ng rong phal rai theo phuwong phap so le,
bé dai ciia méi doan tir 25-80m tuy theo nhiét

do khong Kkhi.

l-""-_-.-_- .
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'bz‘it dau ca lam viec, cho may
('Iong khong tai 10-15 phut dé
ra may, (‘Iat dwdi tam 1a 2 con xtc
¢ éac thanh go c6 chiéu cao bang 1,2-
1,3 bk day thiét ké cia 16p bé tong nhua.
Tri so chinh xac dwoc xac dinh thong
qua doan rai thu.
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Khi hon hop da phan déu doc theo
Xo:an clia may rai va ngap t6i 2/3
guong xoin, may rii bit dau
-‘?phia truoc theo vét qui dinh.
;_;;;éﬂ g khi ral, hon hO’p th1r0’ng xuyen
':rigiflp 2/3 chiéu cao guong xoan.

- Trong suot thoi gian rai, bit budc
phai dé thanh dam ciia may rai ludén hoat
dong.
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» Pave Widths: 1.1m to 2.6m

» Laydown Rate: up to 50 tonnes/h
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» Pave Widths: 1.7m to 4m
# Laydown Rate: up to 175 tonnes/h

1-£




» Pave Widths: 2.55m to 6.5m
* Laydown Rate: up to 400 tonnes/h




» Pave Widths: 2.5m to 7m
* Laydown Rate: up to 600 tonnes/h
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» Pave Widths: 2.5m to 8m

» Laydown Rate: up to 700 tonnes/h



» Pave Widths: 2.5m to 10m
# Laydown Rate: up to 800 tonnes/h




» Pave Widths: 2.5m to 12.5m
* Laydown Rate: up to 1000 tonnes/h




» Pave Widths: 3m to 16m
* Laydown Rate: up to 1100 tonnes/h




a mAy rai cho thich
0ng suz may Kkhac trong
huyén. Toc do may rai that deu
- suot thoi gian rdai. Néu lu qua
@m, nen rai gian doan.

?Phéii thwong xuyén dung que sit da
‘danh dau dé kiém tra bé day rai. Khi can
diéu chinh chiéu day rai phai diéu chinh
tam la tir tir dé 16p bé tong nhwa khéi bi
lwon séng hoac giat khac.




S
'hai xu ly tot.mm noi d‘ocﬁ(‘ a ngang va

wra dinh bam dé dam bao sw dinh ket
- ral clu va mol.

Kl e noi doc & 16p trén va 16p dwéi phai
hau, cich nhau it nhat 1a 20cm. Khe
ng ang (1 lO’p tren va lop duwoi cach nhau it
ngf" t 12 1m. Néu 16p trén 1a 16p bé tong nhya,
16p dwoi 1a vat liu da GCXM, vi tri khe noi
cua 2 lop cung twong tu.

Trén doan dwong cé doc doc > 40 o/
phai tién hanh rai tir chan doc di 1én.













e =

-~ ,

@utri cong nhan cam dung cu theo may
s —
eac viee:

~ 14

_. v ; - , A Y ’ Ong

14

ra thanh l()’p mong doc theo m01 noi

| 4

cac cho 10i 16m, ro cua moi noi trudc

\

én.
= Xuc, dao b6 ché méi rai bi qua thiéu
nhu’a hoic qua thira nhua va bu vao ché do
hon hop tot.
- Got bé, bu phu chd 16i 16m cuc b trén 16p
BTN moi rai.

5 *_—-



e

N
=2.~0 | 4

ot ¢ on chiéu rong rai
40 S0cm llen tuc theo chleu dal,
)b p mo ma thép ban op mot beén dau
-xoan phia can rai thém. Dung thu cong
éi- ng cao, xéng phin phoi hén hop cho
phang, déu. Phai tuan theo cac qu1 dinh sau:

- Dung xéng xic hon hop do thap tay,
khong dwoc hat tir xa dé hon hop khong bi
phan tang.




_—
Dung cao va ban trzleg_fal je.u
moét 16p bang phang dat doc

cau, be day hang 1,35 -
day thiét ke.

Rai thu cong dong thoi véi may
ﬂe c6 thé lu lén chung vét rai
bang may véi chd rai bang thu cong,
bz}o dam mat dwong khong co vét
noi.

V‘



o -
phop may rai bi hong: thoi gian sira hang
i bdao ngay veé tram tron ngirng cung cap

"'réii not biang tha cong khi con it BTN.
 hop may dang rai gdp mua dot ngot:

= Biao ngay vé tram trén tam ngirng cung
"L_f 0 il hop.

S
——

== = Khl da dwoc lu lén dén khoang 2/3 do
chat yéu cau cho phép tiép tuc lu trong mua cho
dén khi dat do chat.
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<hi lu len <4/3 do ch"‘;it-'ﬁlrl_ cé‘iumi
lu, san_bé _hon _hop. Chi khi nao mit
ho rao lai moi du’O’c rai tlep
u khi mwa xong, khi can thiét thi cong
ho xe cho cat da duoc rang néng ¢ tram
on (1 700C 180°C), rai mot 1op day khoang 2cm
Ten mit duong, gom cat, quét sach, twéi nhya
dlnh ‘bam lai. C6 thé dung may hoi ép va dén
kho 1am kho miit duong trudce khi rai tiép.

- Ctr 200 tan hon hop lay 1 t6 mau thi
nghiém chat luong.




SLIDE SAUYW
Another cyclic pattern of low-temperature spots showing a
temperature differential of about 60F.

SLIDE SHOW — - SLIDE SHOW
In this picture, the paver stopped for about 1 minute while Temperature differentials can show up as narrow longitudiani
waiting for more HMA. Notice the before-after stop temperature| »giraaks" in the mat. In additional to temperature differentials,
difference is about 25F. The hot streaks are from a pneumatic ti these streaks can be caused by aggregate segregation or
roller. inadequate mix behind the paver gear box.

250.0°F

250.0

200.0

150.0

100.0

*~68.0°F ! : B | *<80.0°F



tlen tien hién nay dung may chuyen
th n D may rai, cach nay co cac wu diém:
vat licu dugc tron lai trong may
” ns s€ ¢6 chat lrgng & nhiet do dong déu.
,Y zfi Qheu dwoc cung cap déu din tw may chuyen
ao phéu chira ciia may rai nén do biang phing
cﬁa miit dwong rat cao.
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Rai BTN bang may chuyén & may ra




- » -—‘ ) -
Bu lén BTN: —
o - = _ . i | lu_4.

an toc lu khong qua | 2 km/h.
1u dau tién di Iui vao BTN méi
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e
i |
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e - —-
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= Sau mot lwot lu dau tién phai kiém
tra do phang bang thuée 3m, bu phu ché
10i 16m. Néu rai & lu so le, chira lai vét
10cm lu vai vét rai sau.






iit dung lu banh hoi, so luot lu
n - 10 I/d (H=4cm);

e

3-.; 14 S 4hem 1cm chiéu day phai lu thém
kho ang 30 - 35 % s6 luot lu. Lu dén khi
dat BTN do chat K=0, 98 ( Kiém tra bang
thlet bi phéng xa truwéc khi quyét dinh
két thic lu 1én).






n thién : dung lu nang ha,nkm’ng lu-#!'ﬁ
t‘ lu khong qua 2 - 2,5 km/h.

11 lu phai bo tr ‘¢ ¢ nhan thwong xuyén
ong dinh vao banh lu. Néu BTN dinh
hai dung xéng cao ngay va boi dau lai.
Khe c dung hon hop hat nho lap ngay ché b1

l...:—

L = —y
l__.‘ -_r
_.——-
=

_— ; Thao tac chuyen hwong, doi so khi lu phai tw
tir dé bd mat BTN khong hu hong. Khong durng lu
tren BTN con nong.

- Nhiét d¢ lu lén hiéu qua nhat khi BTN 130°C
- 140°C.









an lu lén, so lwong may lu: .

hon sao chﬂ.két tm Elet

) KR !.‘.4|

s

2-3h). Phéii chon t0

A

hong qua

N\
A

cho dong bo.

Lu het giai doan nay méi chuyén
iai doan khac.



-

- i
- " —
A BTN b'l%_lﬁt»co the 0 cac nguyen

6 hO’p qua cao.

e

143 =

= —3
_.illr
e

'qua nhanh.
_ _ : (mg lu qua nang.

-‘I:()’p BTN qua mong.
- Lop mong qua yeu.
- H6n hop BTN khong dat chat lwgng.



1.7.9. m Nghiém thu: .
ich thwoc hinh hoc: i
ong mat dwong kiém tra bang thudc

-

: —
- ay 16p rai duwgc nghiém thu theo cac mit
h cao dac mit 16p bé tong nhua so véi cac
0 dac cac diém twong u’ng o mat cua lop
d f ac bang cach do trén cac miu khoan trong
:v ﬁu’(rng
- Doc ngang mat dwong dwoc do theo hu’(rng
thang goc voi tim duwong, Khoang cach 2 diém do
khong qua 10m.
- Déc doc kiém tra bang cao dac cac diém doc
theo tim dwong.



Sai so cho,phép

) Ghil chi
e L<hg -

-Scm

VAl AR

-

+10%

- -JJJ -
L~y
0

ap dung ch0/95% tong S0 diem do 5%

.rer- ot a 3 1 0Omn

; + 0,005 ap dung cho 95% tong so diém do
£ 0,0025
-10mm ap dung cho 95% tong so6 diém do
+ Smm
+ Smm
== ~ ~ Loai may Khoang cach hai Hiéu so dai so chénh cia hai diém do so
diém do (m) v6i duong chuian (mm) khong 16n hon
~ | May c6 diéu khién tu dong 5 5
cao do rai 10 8
p/ ) 16
May rai thong thuong 5 7/
10 12
20 24




% cac khe ho gitra thuéc dai 3m voi

EL mat duong (%) lon nhat
| Vitrilép be (mm)
tong nhya < 2mm <3mm | >23mm | = mm
= L6p trén > 90 - <5 - 6
— & 'Qng cg_e do: Lop duoi > 85 - <5 - -
Thong thuong LLop trén - > 85 - <5 10
Lop dudi - > 80 - <5 10







c. Vé d) nhams:
'm tra d¢ nham ciia mat dwong bing phuong phap
"Yéu cau chiéu cao vét nham-16n hon hodic bang

DIAMETER







Hé so d9 chiit lu lén:

trong do:

Y, - dung trong BTN sau khi thi cong ¢ hi¢n
treong;

Y - dung trong BTN ¢ tram tron twong wung
v6i 1y trinh kiém tra.

Cir moéi 200m dwong hai lan xe hoidic ctr
1500m? mit dwong bé tong nhwa khoan lay 1 to 3

mau du’(‘)’ng kinh 101,6mm dé thi nghiém Y+

Hé so0 do chat lu lén cua bé tong nhuya ¢ ngay
mép khe noi doc chi dwgc nhé hon 1% so véi hé so
d9 chit yéu cau.






Tl

‘_{ o

e
10 C am vo yn duot: u’(i’C'
bang mit bang khi nhin xét mau
_ n. ¥ dinh bam phai tot

: __Jchat llr()’ng cac moi noi: duwge danh
j'ang miit. M01 noi phai ngay thang, bing
phang, khong r6 mat, khong bi khac, khong
co khe ho.

s. Vé cac chi tiéu co 1y ciia BTN: thoa man
yéu cau.
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