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Lo1 mo dau
Tap bai giéng‘Thi nghiém duong O to nam trong phﬁn 1 cua gido trinh thi
nghiém cau duong.
Noi dung trinh bay 1y thuyét trén 16p 15 tiét. Vi thoi gian han hep nhu trén,
sinh vién phai nghlen cuu trudce bai giang & cac tai ligu tham khao dé co

the tlep thu dugc cac kién thirc cot 181 trén 16p va bo sung mot sé k§ ning
can thiét qua 05 bai thi nghiém.

Tap bai glang dugc bién soan ¢o tinh chat van tat, mot 30 no1 dung da dé cap
chi tiét & phan trude sé& khong dugce dé cap cu thé lai & phan sau.

Cac no1 dung bién soan s€ lién tuc dugc cap nhat, chinh sira cho phu hop véi xu
thé hoi nhap quoc té & cac tiéu chuan méi s& dugc Bo6 XD, B6 GTVT ban
hanh trong tho1 gian téi.

Céc van dé chua rd, moi cic ban thao luan tai Websize cua truong Pai hoc
Bach Khoa - DPHDPN hoac Email: biencuongnguyen@walla.com — CC
thém dia chi biencuongnguyen@gmail.com

Lan bién soan nay chac chan sé con nhiing thiéu sét, mong nhan su dong gop,
phé binh, xay dung ctia cac dong nghiép, cac ban sinh vién.

Chan thanh cam on!
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11€m betong nhua

n1ém kiém tra chat luong mat duong.



Chuong 1
CAC VAN DE CHUNG



1. Tinh chat cia vat liéu xay dung dwong :

1.1. Tinh chat vat ly : Dac trung cho céic
trang thar vat ly cua VLXDD va quy
dinh quan h¢ cua vat li¢u 3 ay doi voi cac
qua trinh ly hoc cua mo1 truong xung
quanh, trong d6 cac qua trinh ly hoc
khong lam thay d6i cau trac phan tir cla

VLXDD

Vidu : D6 am, do chat, do rong, do co ngot, do

gian no, khal luwong the tich, tinh a’an nhiet,
tinh dan am, tinh tham nuée, tinh tham hoi,
do hut nwoc, do bao hoa nuoc . . .




[.2. Tinh chat co hoc : 1a kha ning
VLXDDP chong lai cac bién dang &
cac pha hoar dudi tac dung cua cac
tng suat phat sinh khi c¢6 ngoai luc

tac dung.

Vidu . cuong do chiu nen, kéo, uon cat
(tinh hoac dong) tinh dan hoi, tinh
deo, tinh gzon; tinh nhot, tinh co

ngot, tinh tu bien. . .




[.3. Tinh chat hoa hoc : quy dinh kha
nang cua vat li¢u khi chiu tac dung
hoa hoc cua mo1 truong vat chat
xung quanh, trong d6 vat chat maéi
dugc sinh ra.

Vi du - tinh dong ran, tinh dinh bdam,
tinh hap phu tinh hoa tan, tinh chay,
tinh an mon, tinh doc hai . . .




1.4. Tinh chat cong nghé : quy dinh
kha nang xay du’ng cac cong trinh tur
VLXDDb dé c6 duoc cac tinh chat CO
hoc nhat dinh hodc tinh chat ngin
cach nhat dinh, tinh dé gia cong, tinh
khai thac, tinh trang tri .

Vi du : do sut, do CLZ’ng (:LZa hon hop
BTXM, do nhot cua vira, tinh chong
tham, tinh chiu mai mon .




2. Muc dich cong tac thi nghiém :

2.1. St dung VLXDD hiéu qua, ding muc
dich.

2.2. Kiém tra viéc dam bao chat luong cac
loai vat liéu dau vao, tao diéu kién tién
quyét dé xay dung cac hang muc cong
trinh ding chat 1u:0’ng, taing tinh 6n dinh
bén vitng va giam gia thanh xay dung.



2.3. Kiém tra viéc dam bao cac quy dinh vé
tinh chat vat 1y, co hoc, hoa hoc va cﬁng
nghé cua cac cau kién, hang muc cong
trinh, cong trinh; 1am co s& dé nghiém
thu.

2.4. Dbanh gia kha nang lam viéc con lai,
xac dinh cac nguyen nhan gay hu hong
cong trinh; 14 co s& dé xac dinh thoi glan

khai thac con lai, dinh cac bi¢n phap sura
chita, gia co hodc cai tao.



3. Cac yeu to anh hwéng dén chat
lrgng cong trinh

- Chat luong cac loai1 vat licu dau vao.

- Chat luong cong tac thiet ké hon hop
vat licu.

- Chat luong cong tac ché tao & van

chuyén hon hop vat lieu & cac ban
thanh pham.



- Chat luong cac khau thi cong.

- Chat luong cong tac bao dudng.

V1 vay, cong tac thi nghiém kiém tra
chat lu:()’ng vat liu, ban thanh
pham, cau ki¢n, san pham phal
dugc tién hanh thuong xuyén,

l1én tuc truoc, trong & sau khi thi
cong.



4. Cac yéu to anh hwéng dén két qua
thi nghiém :
- Lay mau vat liéu khong dung;

- Van chuyén, bao quan mau khong ding;
- Rat gon mau khong diing ( maflu df:m thi
nghiem khong dai dién cho t0 mau);

- Phuong phap thi nghiém khong phu

hop;



- Thiét bi thi nghiém khong phu hop;
- Trinh tu thi nghiém khong dung;

- Thao tac thi nghiém khong chinh
Xac:

- Ghi chép két qua sai;

- Tinh todn & xur Iy két qua nham
lan;

- Cac yeu to khac . . .



5. Nhimg luu y :

- Cong tac léy mau vat liéu phai dai dién.

- Cong tac bao quan, van chuyén & ban giao mau phai
chat ché, khoa hoc.

- Kiém tra k¥ phong thi nghiém & cac TN vién.

- Chon phuong phap thi nghiém cho phu hop.

- Thiét bi thi nghiém phai dam bao do chinh xac.

- Rt gon mau dén ¢& mau thi nghiém dung quy trinh.

- Cac trinh tu thi nghi€ém phai thuc hién dung.

- Céac thao tac thi nghiém & ghi chép két qua phai dam
bao do tin cay.

- Tinh toan, xu ly s0 liéu phai dang theo tiéu chuan thi
nghi¢m yeu cau.



] Chwong 2 '
THI NGHIEM PAT




Cac noi dung thi nghiém dat:

- Thi nghiém d6 am, d6 hut am

- Xac dinh khoi lugng riéng

- Phan tich thanh phan hat

- Thi nghieém gi01 han chay, gid1 han dco,
chi sO deéo

- X4c dinh d0 am tot nhat & khoi lugng
the tich kho lon nhat



- Xac dinh do chat K

- Xac dinh mo dun dan hoi
- Xac dinh chi s6 CBR

- Xac dinh stic chong cat

- X4c dinh hé s6 nén lan



2.1. Cac phép thir tinh chat co ly
cua dat :

1. Thi nghiém d¢ am :

a. Khai nmiem & cac phuong phap thi
nghiém :

al. Khdi ni¢m : 36 am cua dat 1a %
lwong nudc chira trong dat so voi
khoi luong dat kho; do hut am cua

dat 1a % luong nudc chira trong dat &

trang thai kho g16 so vo1 khot luong
dat kho.



a2. Cac phuwong phap thi nghiem &
pham vi ap dung :
- Trong phong thi nghiém :

Phuong phap dung ti say (TCVN
4196:1995)

- Ta1 hién truong :
. Dot con ( khong ap dung cho dat chira
nhi¢u tap chat hiru co ).
. Phao Co-va-li-¢p ( dat lay dugc bang
dao vong, khong chira nhi€u hat set ).

. Binh thtr am ( dat khong chira nhiéu hat
set, Wmax =20% ).



b. Thiét bi, dung cu thi nghiém :
- Mang chia mau.

- Can ky thuat do chinh xac 0,01g ( theo
AASHTO can co do chinh xac den 0,1%
kh01 lwong mau thir).

- T say, nhiét ké.

- Binh hut am.

- HOp nhom.

- Bay, chao, dao con.



Thiét bj rat gon mau dén c& mau
thi nghiém (mang chia mau)
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c. Trinh tu thi nghi€ém :

cl. Phwong phdp sdy :

- Rat gon mau dén ¢& mau thi nghiem ( 100+500g
tuy theo duong kinh hat 16n nhat Dmax ).

- Panh s6 cac hop nhom, can khoi lwong hop nhom
dung mau ( Gh ).

- Cho dat 4m vao hop nhom, can khoi luong ( G, ).

- Say mau dén khoi lugng khong d6i ( 105°C hoic
110°C tuy theo phuong phap thi nghiem cua
VN hoac AASHTO).

- Lam ngudi mau trong binh hit am.

- Can lai khoi luong mau khé & hop nhom ( G, ).



¢2. Phirong phdp dot con :

- Rt gon mau dén c& mau thi nghiém.

- Can khoi luong bat nhom dung mau.

- Cho dat &m vao cac bat nhom, can khoi
1u:0’ng

- Do con 90° ngap mau dat, dot con cho
mau dat kho hoan toan (d6t 2 dén K lan
tuy theo loai dat), khi ngon lua oan tat
dung diia thily tinh dé khuay.

- Lam ngudi mau & can khoi lugng mau
kho & bat nhom.



c3. Phuwong phap dung phao Co-va-li-ep :

- Hi¢u chinh phao.

- Lay mau vao dao vong 200cm?.

- Bop vd toi mau, cho vao phao.

- Tha phao vao binh chtra, doc s6 doc Y.

- o dat trong phao vao binh deo, 1ap binh
deo vao phao.

tha phao & binh deo vao binh chtra, doc so
doc yk.

- Tinh W tir yw vaye. W = wa— % 100




c4. Phirong phap dung binh lac am :

- Can 26g dat am & dong 24¢ dat dén do
vao binh, cho cac vién b1 sat vao binh.

- Pé binh nam ngang, day chit nap.

- Dung dtmg binh, lac manh.

- Poc s6 doc toi da (W, %) oung cu o A

( d0 am tinh theo kho1 luong — e e
dat am; cac may hién dai 5\ == ax
cO thang doc ca do am tinh
theo khoi luong dat kho ).




d. Tinh toan két qua (PP say hoic dot con):

w=2"% 100= % 100
Gz I Gh Gk
Cacluuy:

- Phan dat thi nghiém phai dai dién cho
mau dat & du khoi luong theo ding quy
trinh thi nghiém.

- Phai say kho mau hodc dot con dén khoi
luvong khong don.



- Can ky thuat phair dam bao d0 chinh xac
yéu cau, néu khong co can dd chinh xac
cao phai ting khoi lwong mau thi.

- MOi lan thi nghiém phai lam 2 phép thu
song song, chénh I€ch 2 phe¢p thu khong
qua 10%.

- P§ hit am cua dat chinh 1a @6 am cua dat
0 trang thai pho1 kho gi6 ( phoi1 trong
bong ram dén khi khoi luong khong
doi).



2. Xac dinh khoi lwong riéng cia dat
(TCVN 4195:1995):

a. Khai niém : 1a khoi lugng cua 1 don vi
the tich phan hat ctng, kho tuyét do1, xép
chat khit khong co 10 rong.

- Khé@ luong riéng cua dat khong chira
muo1 dung nuoc cat.

- Kh‘éi lwong riéng ctia dat chira muoi dung
dau hoa.



b. Thiét bi thi nghiém :

- Can ky thuat do chinh xac 0,01g.

- C6i, chay boc cao su.

- Bép cat, tu say.

- Binh ti trong.

- Nhiét ké.

- Sang 2mm.

- Cac dung cu xac dinh do am cua dat.



Binh ti trong
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c. Trinh tu thi nghiem :

- Phoi mau dat kho gié, nghién bang chay
cao su.

- Sang dat lay phan qua sang 2mm.

- Xac dinh d6 hat am Wh cua dat lot sang.

- Rat gon lay 2 mau dat moi phan khoang
15g.

- Lau sach binh, can khoi lugng binh ti
trong ( Gb ).



- Po dat da rat gon vao binh, can khoi luong
( Gb+ad).

- Cho nuéc cat dén khoang 1/2 binh, dua Ién
bép cat dun so6i 30ph ( cat, a-cat ) & 60ph
( set, a-sct ).

- Pé ngudi binh, chAm thém nudc cat dén ngang
vach dinh mitc, do nhiét do nudc & can khoi
lugng 2 binh ( G, ).

- b6 dat & nudc, vé sinh binh, do nudc cat cung
nhiét 36 dén ngang vach dinh muc, can khoi
lrong (G5 ).



d. Tinh todn két quad :
- Tinh toan khoi lugng dat kho G, :
Gb+d I Gb

G, =
1+ W,

- Tinh khoi luong riéng ctia dat :

Gl

"7 G,+G,-G,



3. Phan tich thanh phan hat cua dat
(TCVN 4198:1995 ):

a. Cac phuong phap ap dung :

- Sang kho ( ray kho ) : ap dung khi dat c6
cO hat tor 10 dén 0,5mm.

- Sang udt ( rAy udt ) : ap dung khi dat co
cO hat tor 10 dén O, 1mm.

- Ti trong ké : 4p dung khi dat co ¢ hat tu
0,1 dén 0,002mm.

- Phoi hop cac phuong phap trén : khi dat
cO nhiéu coO hat.



b. Thiét bi, dung cu thi nghiém :
bl. Phuong phap sang :

- Can ky thuat do chinh xac 1g & 0,01g
( hoac 0,1g).

- B0 sang tiéu chuan, may sang.
-Tu séy.

- Coi st & chay boc cao su.

- Bay, chao, dao con.
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Phuong phap ti trong ké (A4SHTO T88):

Can thém cac dung cu:

- Ti trong ké (loai A hay B ).

- ong dong thuy tinh 1000ml dudng kinh 60mm.
- Binh tam giac 1000ml.

- Que khuay.

- Nhiét ké d chinh xac 0,5°C.

- Bom cao su hinh qua I¢.

- Thudce thang c6 khac vach dén mm dai 20cm.

- B6ng ho bam giay.
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c. Chuan bi mau :

- Phoi mau dat kho gid hodc say & 60°C
dén khi khoi luvong khong doi.

- Nghién v& cac hat két bang chay cao su.

- Rt gon mau dén ¢& mau thi nghiém
bang mang chia mau hoic phuong
phap chia tov nhu quy dinh trong
TCVN 4198:1995.



d. Trinh ty thi nghiém :

dl. Phuwong phap sang kho :

- Can khoi luvong mau ban dau.
- Sang dat qua cac c& sang tir 16n tdi nho.
- Can khoi luong dat sot trén cac

sang & lot xuong ngan day.




d2. Phuong phap sang vot :

- Can khoi luvong mau ban dau.

- Lam am dat, nghién dat bang chay cao su.

- D(X), nudc vao dat, khuay déu, dé lang 10
dén 15 giay.

- Sang thé van (nudc duc) qua sang 0,1mm.

- Tiép tuc d6 nudc, khuay, sang cho dén khi
nuoc trong.



- Phoi kho gi6 phan dat con lai (khong
lot qua sang 0,Ilmm) , can khoi
luong.

- Sang phan dat con lai qua cac sang
nhu PP sang kho.

- Can khoi luong dat sot trén cac sang
& lot xuong ngin day.



d3. Phwong phdp ti trong ké :

- Can khoi luong mau dat ( lot saing 0,5mm ) tuy
theo loa1 dat.

- Sang udt dé xac dinh ham luong hat trén sang
0,25mm & 0, 1mm.

- P6 phan nudc duc vao 6ng do 1000ml, cho
thém nudc cat d€ nudc trong Ong dén dung
vach 1000ml.

- Dung que khuay dé khuay huyén phu trong 1
phut ( cr 2 gi1ay keo 1én day xuong 1 1an).

- Ghi lai tho1 diem thor khuay.



- Sau 20 gidy, tha ti trong ké vao ong do.
- Poc so doc ti trong ké & cac thoi diem : 30

g1ay, 1 ph, 3ph Sph & do nhiét @6 huyén phu
mdi lan doc so.

- Lay ti trong ké khéi ong do.

- Khuay lai dat trong ong do lan thir 2.

- Tiép tuc doc s6 doc ti trong ké & cac thoi diém
: 15ph, 30ph, 1.5g10, 2g10, 3g10 & 4g10 ( sau
moi lan doc lay ti trong ké ra tha vao oOng
dong dung nudc cat) & do nhiét do huyén
phtt mdi 1an doc so.



e. Tinh toan két qua : ( Xem tai liéu )

Cacluuy :

- Phan d?’l’t thi nghiém phai dai dién cho miu dat &
du khoi lrgng theo dung quy trinh thi nghi¢m.

- Phai sang cho dén khi khéng con cac hat lot qua
sang.

- Can ky thuat phai dam bao do chinh xac.

- TTK phai c6 cac so liéu veé :

- Phdi do nhiét do huyén phu moi l1an doc so doc
trén ti trong ke.



4. Thi nghiem gi161 han deo, gio1 han
chay :

a. Cac phuong phap ap dung :

- G101 han deo : (TCVN 4197:1995 )

- G101 han chay :
. Chuy Va-xi-li-¢p.
. Casagrande.



b. Thiét bi, dung cu thi nghiém :

- Cac dung cu thi nghiem do am cua dat.

- Sang 1lmm.

- Qua doi thang bang Va-xi-li-ép ( hodc
dung cu xuyen ), dung cu Casagrande.

- Céc tam kinh nham.



B0 dung cu xac dinh gi161 han déo




Dung cu xac dinh g161 han chay ( kiéu Va-xi-li-¢p)
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Dung cu xac dinh giéi han chay kiéu Va-xi-li-ép khac




Dung cu x4c dinh gidi han chay Casagrande

hang Matest

S5172-01

nhieu.dcct@gmail.com



Dung cu x4c dinh gidi han chay Casagrande
hang ELE




c. Trinh ty thi nghiém :
cl. Xac dinh gioi han deo :

- Phoi mau dat kho gié, nghién nhd bang
chay cao su.

- Sang dat qua sang 1mm, xac dinh% luong
hat trén sang.

- Rut gon mau lot sang Imm dén ¢& mau
thi nghiém (15()g)

- Tron am mau dat vdi nude, i mau trong it
nhat 2 gio.



- V& mau thanh hinh tron, 1an bang long
ban tay trén tam kinh nham thanh
que dat dén khi que c6 duong kinh
khoang 3mm, ran nut va dut thanh
tung doan dai 3 dén 10mm.

- Lay cac que dat xac dinh d6 am ( 2
phep thur song song )

- Po am ciia cac que dat chinh 1a d6 am
2101 han d¢o.



c2. Xdc dinh giéi han chay bang dung cu
Va-xi-li-ép ( AASHTO T90):

- Chuan bi mau nhu thi nghlem xac dinh gio1
han déo, song tron dat c6 do am 16n hon.

- Cho dat am vao day khuon hinh con, chu y
khong dé 1an bot khi.

- Dung dao gat bang dat trén mat khuon.

- PBat khuon 1én mat ban, dat qua do1 Va-xi-li-¢p
( hoac ha can xuyén cua dung cu xuyén ) sao
cho mii1 nhon vira cham mat mau dat.



- Tha dung cu dé no tu lun vao dat ( sau 10
gidy lun vao dat 10mm).

- Piéu chinh d6 am cua dat néu chiéu siu
xuyén trong 10 gidy khac 10mm cho dén
khi dat yéu cau.

- Lay 2 phan dat ¢ giita khuoén, dem xac
dinh d am.

- D¢ am cua dat xac dinh duge chinh 1a d6
am gi6i han chay.



c3. Phuong phap Casagrande (AASHTO T89):

- Chuan bi mau nhu thi nghiem xac dinh gio1
han d¢o, song tron 3 ph?m dat c6 do am nhé
hon, Xép X1 béng & 16n hon d6 am 2101 han
chay.

- Dung bay cho phan dat thir nhat vao bat dong,
dan déu mau dat sao cho chiéu day xap xi
10mm.

- Rach dat trong bat theo chiéu vudng goc truc
quay, sat tdi day bat bang tam gat tao ranh.



- Quay dap bat vao mat day voi toc do
2 lan/ph, dém sO6 lan dap sao cho
ranh dat khép lai vo1 chiéu dar 1
doan bang 13mm (N1).

- Lay dat sat ranh khia mang xac dinh
do am (W1).

- Tiép tuc 1am thi nghiém vé&i phan dat
th 2 va thu 3.



Tinh toan két qua theo phuong phap
Casagrande :

- Ve biél} d6 twong quan so6 lan dap N & do am
cua dat W 1én h¢ truc ban Logarit.

- Xép dinh f’l’@ am tuong Ung V(?’i sO lan dap 1a 25
1an, d0 am nay chinh la do am gi61 han chay.



Cac luuy :
- Pat phai dugc 0 am toi thicu 2 giod.
- Can ky thuat phai dam bao d6 chinh xac.

-C

ni sO déo = G161 han chay - G161 han ¢

- P

€o.

nal hi¢u chinh gi61 han chay & g161 han déo

thuc té ctua dat néu ham luong hat trén sang
Imm 16n hon 10% bang cach nhan vo1 he so

K = G/Gl.



5. Thi nghiém xac dinh d6 am tot nhat
& khoi lugng thé tich kho 16n nhat
cua dat:

a. Cac phuong phap dam nén tiéu chuan :

- TCVN 4201:1995.
- 22TCN 333:2006.
- AASHTO T99 (A, B, C, D).
- AASHTO TI180( A, B,C,D).

Thuwe chat 22TCN 333:2006 la viéc Viét

hoa AASHTO T99 & AASHTO T180.



b. Thiét bi, dung cu thi nghi€ém
(theo 22TCN 333:2006 ):

- Cac dung cu thi nghiém do am cua dat.
- Sang 4,75mm hodc 19mm ( 10 vuong ).
- C6i & chay dam nén.

- May dam Proctor ( néu c6 ).

- Can 135kg do chinh xac 1g.

- Bay, chao, ong ludng dong nudc.

- Dao cat dat, pen-x0 . . .
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S187+5194-07 Mét s6 loai cbi & chay dam khac




May dam tw déng




c. Trinh tu thi nghiém :

- Xac dinh thé tich & khoi lugng phan coi dudi
& de cou.

- Phoi dat kho gi6.

- Nghién nho dat bang chay cao su.

- Xac dinh % ham Jugong hat trén sang 4.75

(hoac 19) va khoir luong thé tich hat trén
sang tuy theo phuong phap thi nghiém.

- Rut gon mau qua sang 4.75mm (hoac 19) dén
kho1 1u’0’ng mau thi nghiem

- Tron déu nudc vao mau dat trong chao tron de

dam nén coi thu nhat U mau toi thiéu 4 dén
12 010 (theo 22TCN 333: 2006).



So do bo tri chay dam

07 chay dam / vong tromg

_H 04 chay dam / 1 +ong 14 chay dam / windg ngoal

Col nho

Col lon




- Cho mau vao trong cbi, dam 56 chay;

dam xong, chicu cao lop dat dat khoang
1/5 than co1 dudn.

- Lam xom bé mit 16p tha nhat bang que
sat hodc dao.

- Tiép tuc dam 16p thtr 2, 3, 4, 5. Pam xong
lop thi 5 chiéu cao lop 4t cao hon mat
cOl1 tren toi da Smm.

- Thao ¢oi trén, dung dao hoac thudc got
dat bang mat coi trén.

- V¢ sinh sach dat bam bén ngoai va day
coi, can khoi luong dat va co.



- Thio khudn ¢oi, dung dao cat doc mau
dat; lay 2 phan mau & gira dem xac dinh
do am (rieng vol dat_cat lay mau xac
dinh d6 a am trude khi dam).

- Bé vun mau dat cho vao chao tron, thém
nudc tron dé dam coi thir 2; d6 am tang
2% ~+ 4% so véi lan tht nhat U mau to1
thiéu 15 phut.

- Lap lai cac budc nhu lan dam coi tho
nhat. cho dén khi can khoi lugng coi va
dat khong tang nira thi lam khoang 1 dén
2 coi nita ( tong so coi dam khoang tir 4
dén 6 coi ).



d. Tinh toan két qua : ( Xem 22TCN 333:2006 )

- Ve ?biéu do twong quan dung trong kho cua dat dam nén & do
am cua dat.

- Xac dinh d6 am tot nhat va dung trong kho 16n nhat tir biéu
do twong quan.

- Hiéu chinh dung trong kho 16n nhat va do am tot nhat theo
22TCN 333:2006.

RIEU B QUAN HE DO CHAT - O AM

L T L T LT
EERNNEEN rn:

(0,00 11,00 1400 [&00 [E.00 oo 1300 1400 1600

04 4 o)




6. Thi nghiem xac dinh d0 chat dam
nen K

a. Ban chat phuong phap

- Xac dmh khoi luong thé tich kho cua vat
liéu dat tai hién truong.

- So sanh véi dung trong kho 16n nhat cia
dat xac dinh trong phong thi nghiém
bang PP dam nén tleu chuan.

K — Ytt
Ymax




b. Cac phuong phap thi nghiém :

- Dao dai —Ndét con : dung cho cac loai dat am
khong 1an so1 san.

- Rot cat : dung cho mo1 loa1 vat li¢u dat &
cap phoi c6 thé dao dugc ho dao co thanh
thang dung.

- Dung cu bao mong : tuong tu rot cat, khong
can cat ticu chuan.

- Phao Co6-va-li-¢p : xac dinh nhanh, sai S0
16n néu dat chira nhiéu sét.

- Phuong phap phong xa : xac dinh nhanh,
phai XD duong chuan.



Hién nay, thuong dung PP rot cat theo
22TCN 346:2006 hoac AASHTO
T191 vi co thé xac dinh do chat cua
ca dat nén duong & tang mong cap
phoi thién nhién, cap phoi da dam.
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c. Xac dinh khoi lugng thé tich dat bang
phuong phap dao vong (AASHTO T204):

cl. Dung cu thi nghiem :

- Cac dung cu thi nghiem do am cua dat.

- Dao vong c6 duong kinh 85,7mm, chicu
cao 108mm (thé tich 623cm?).

- Chup dao vong (cao 25,4mm), bua dong.
- Can ky thuat do chinh xac 0,1g & 0,01g.

- Xéng, bay, pen-x0, tam dém phang.



B6 dao vong Viét
nam san xuat

2
V1 8(‘}pieu.dcct@gmail.com

B dao vong cua
hang Matest




c2. Trinh tw thi nghiem :

- Xac dinh khoi luong & thé tich dao
vong.

- Gat bo phﬁn dat phia trén, don phang-
sach b€ mat 16p dat.

- B6i dau bdi tron vao bé mat dao Vong,

dat dao vong thang du’ng, lap vong
dém, lap dit chup dao vong va bua.



- Pong dao vong déu din ngap han vao
16p dat dén 13mm (0,5inch).

- Dung bay dao dat xung quanh dao
vong, lay dao vong khoi1 1op dat.

- Dung dao got bang dat 2 mat dao vong,
ve sinh sach, can khoi lugng dao &
dat.

- Lay 2 phan mau dat ¢ giita dao vong
dem xac dinh W.



c3. Tinh todn két qua :
- Tinh khoi luwong thé tich am cua dat
tal hien truong :
Vo = Gz - Gl
\%%
, v ,
- Tinh kho1 lwong the tich kho cua dat
ta1 hien truong :

_ Y.
Tx 1+ W




d. Xac dinh khoi luong thé tich dat bang
phuong phap rot cat 22TCN 346:2006
hoac AASHTO T191:

dl. Pham vi ap dung .

- ap dung : vat liéu (dat, cap phoi, cap phoi da
dam) co khong qua 50% trén sang 19mm.

- Khong ap dung:

- Vat li¢u chtra qua 50% trén sang 19mm.

- Khi thi nghiém c6 nuéc chay vao ho dao.

- H6 dao bi bién dang hodc sap khi dao.



d2. Dung cu thi nghiem :

- Cac dung cu thi nghiém d am cua dat.
- Phéu 16t cat.

- Can ky thuat 10kg d0 chinh xac 1g.

- Bua, duc, pen-x0, bat dung dat, dinh dia.

- Cat tiéu chuan ( cat sach, cO hat 0,075 -
2mm ).

- Ca chuan cat.



Cau tao phéu rot cat

Binh chia cit, the tch = 4 L
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d2. Trinh tu thi nghiem :
- Xac dinh khoi lugng ctia cat tiéu chuan y7y.

- Xac dinh khoi lugng cat trong phéu va tam
day Gu.

- Lam phang bé mait dat, co dinh tam day.

- Dao ho thi nghiém duong kinh khoang 15¢m
(hinh con trén to, duo1 nho).

- Toan bQ léy dao duoc dem can duoc G2.
- Lay 2 phan dem xac dinh d6 am.



_ Cho cat vao 2/3 binh, khoa van, can khoi
luong (G5 ).

- up phéu‘ vao fém déy, m¢ van cho cho cat
chay day phéu & ho dao.
- Can lai khoi luong cat & binh ( G, ).
d3. Tinh todn ket qua :
- Thé tich hé dao: v = Ga=6. =6
b

- Khéi luong thé tich: o, - G-



Luu v _:- khoi lwong dat thi nghiém phdi
dam bao tuy theo kich co hat Dmax.

- Néu vat liéu chira nhiéu hat qua co phai
tach riéng 2 phan ¢é hat bang cé sang
nhu trong thi nghiem d‘fim nén tieu
chuan dé thi nghiém do am, roi tinh do
am binh qudn gia quyén.




e. Xac dinh khoi lwong thé tich dat bé"mg dung cu
bao mong (ASTM D2167):

Tom tat :

- Lap bao vao vi tri, d0 nudc

cat day binh;

- Dit thiét bi 1én mit dat, bom

qua bong cao su dén ap suat qu

dinh, doc s6 doc trén binh;
- Nhac thiét bi ra - dao hd, can
khoi luong dat & xac dinh do

am cua dat;




- Bt thiet bi tro lai, bom den 4p suat quy dinh,
doc sO;

Hiéu 2 s6 doc trude & sau

chinh 1a thé tich cua ho dao.

f. Xac dinh khéi luong &

thé tich dat phao

Co-va-li-ep ( Xem TL ):




¢. Xac dinh khoi luong thé tich dat bang phuong
phap phong xa TCXDVN 301:2003 hoac
(ASTM D2922):

Neuyén [y : Phuong phop dwa trén sw yéu dan
clUa tia gamma xuat phat tr mot ngudn phat
gamma dén dau thu.

Cudng do cla tia gamma khi t&i dau thu cang
manh thi vat liéu bi chiéu tia cang dac chac.
Piéu nay cho ta biét khoi luong thé tich tw nhién
cla dat thung qua viéc xac dinh cudng do tia
gamma khi truyén qua méi truéng dat khi so

sdnh v&i mot biéu gia tri chuan thich horp.




Co 2 phwong phap do:
- Tan xa trwc tiep.
- Tan xa nguorc.

Man hinh hién thi

Man hinh
BE& mat dat /-é‘_\l n

-+ Bau thu tin hiéu BE mat dat L

J Pau thu tin hiéu
|

I \
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Puéng din phé tén Nguén phd to

Budng dan ph tén
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MNguén phd ton : =
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Hinh 4.1 So'db nguyén ly do truyén truc tigp ~ Hinh 4.2 So dé nguyén ly do tan xa nguoc



M6t s6 loai may do dd chat tan xa nguoc




7. Thi nghi¢ém xac dinh modun dan hoi
cua dat trong phong thi nghiém :
a. Chudn bi mau : - Mau dat nguyeén dang

hoac mau dat che b1 theo do am & do chat

yéu cau co chiéu cao bang duong kinh
( thong thuong H =D = 100mm )

b. Trinh tw thi nghiem :

- Xac dinh ap luc nén = 0,2 Rn ( daN/cm? )
- Po chiéu cao mau chinh xac dén 0, 1mm.
- Pua mau vao may nén.



- Lap dat 2 ,thién phan ké do bién dang, hiéu chinh
& doc sO.

- Gia tai toc d0 5S0mm/phtt dén ap luc tinh toan &
g1lr trong 2 phut.

- Poc gia tri 2 thién phan ke.

- Tiép tuc tang - do la1 4+5 lan dé c6 do lun dan hoi
on dinh.

/ / 4 . P.D
d. Tinh toan ket qua . E, = - .daN/cm®
dh

neu thét nen ¢co6 duong kinh > duong kinh mau;



hoac:
N )
" 4L,
néu tPét nén c60 duong kinh < duong kinh
mau.

E

.(1-p’),daN/cm®




8. Xac dinh chi so0 CBR (California
Bearing Ratio) cta dat trong phong thi
nghiem 22TCN  332:2006 hoac
AASHTO T193:

a. Ban chat : Xac dinh ap lyc khi xuyeén can
xuyen ngap vao mau dat 0,1 inch (2, 54mm)
hoac 0,2 mch ( 5,08mm ) roi so sanh vai ap
luc khi xuyén vao mau chuan (don vi %).

CBR la mot chi ti€u danh gia strc chiu tai

cua dat nén hodc 16p moéng, dung deé thiét ke
két cau mat duong theo AASHTO.



b. Thiét bi thi nghiém :

- Bo 03 khuon CBR, gia do, dia gia tai, dia duc

o, dong ho do do truong no;

- Cﬁnay dam A4 hodc A6 tuy theo yéu cau thi
nghi¢m;

- B9 thict bi xac dinh do am;

- Can dén 15kg @6 chinh x4c 1g;

- Thuéc kep do chiéu cao khuon;

- May nen CBR;

- Bé ngdm mau;

- Cac dung cu khac : bay, chao tron, pen-xo0 . . .




B0 dung cu thi nghiém CBR

S200-01...CBR SET TO ASTM,AASHTO,CNR/UNI,LUNE STANDARDS




May xuyén CBR

SDY544009-01 w



c. Chudan bi mau thi nghiem:

- Pam nén tiéu chuan theo 22TCN_333:2006
(AASHTO T99-D hoac T180-D) dé xac dinh
Wo & dung trong kho 16n nhat cua dat;

- Chuan bi 3 phan dat lot sang 19mm (1 phan
khoang 7kg);

- Xéc dinh thé tich, khoi lugng 03 khudn CBR;

- Tron & am 3 phan dat sao cho do a am xap xi Wo, lay
dat ¢ 3 phan dem xac dinh d6 am;

- Lap dit tam day, lan luot dam 03 phan dat ¢ 03
khuon vo1 so lan dam 1a 10, 30 va 65 chay

dam/16p;



- Got dat bang mat khuén, can khoi luong
khuén & dat;

- Lat nguoc khuon, dat giay loc, lap khuon
vao tam day duc 10;

- Dat glay loc, lap dia phan cach c6 duc 10,
dat cac tam gia tai, lap dat gia do & dong
ho do o truong no;

- Ngam 03 khuon vao bé chtra sao cho nudc
ngap mau t01 thleu 25mm, doc so doc ban
dau cua dong ho do d6 tru’c)’ng no. Thoi
gian ngam mau 96 gio ( 4 ngay dém ) hoac
16n hon tuy theo y€u cau cua thiet ke.






d. Trinh tw thi nghiem xuyéen CBR :
- Poc s doc dong ho do do truong nd.
- Lay mau ra khdi bé ngadm, xa nudc trong 15 ph.

- Lay dia duc 10 ra kho1 ¢01, 1ap cac tam gia tai lai.

- Pua mau 1én may CBR, ha can xuyén dén sat mit
mau sao cho luc ban dau khoang 101b (44N).

- Hi¢u chinh dong ho do do xuyén sau ve 0.
- Bat may xuyén mau vo1 toc do déu 1,27mm/ph.
- Ghi cac so doc dong ho luc ta1 cac do xuyeén sau :

0,64 -1,27-191-2,54-5,08-7,62-10,16 - 12,7mm



e. Tinh todn két qud :
el. Vé&i moi khuén CBR :

- Tinh W1, vy, cua dat trong cac c¢01, h€ so Ki;

- Tinh d6 truong nd thé tich Ri cia cac coi;

- X4c dinh lyc xuyén mau Fi (N) & cac do xuyén
sau khac nhau bang cach tra bang hiéu chuan
vong ung bién tir cac so liéu doc trén dong ho;

- Tinh 4p luc xuyén mau Pi ( MpA ) & cac do sau
khac nhau bang cach chia luyc xuyén mau cho
dién tich can xuyén ( 1935mm? );

- V& d6 thi twong quan ap luc - 36 xuyén sau;



Khong hiéu chinh Hiéu chinh bing cdch roi géc toa do

70 70
/ |
60 60
,.,; :‘!'D CBR 3 '_T;- 50
13 B 3
S 40 S 40 //'
; 30 CER 1 ; 0 / D6 xuyén sau hidu chinh |
- - CER 2 i ta1 5,08 mm (0,21 )
= A A
20 20
B$ zuyén sau hifu chinh
A CER. 1 tai 2,54 mm (0,1 in.)
10 10
0 0
0 2,54 508 7,62 10,16 127 Fat  tat  tad
0 2,54 5,08 7,62 10,16 127
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- Hiéu chinh duong cong quan hé néu can
thiet;
- Xac dinh ap luc 6 cac do xuyeén sau P, 5, &
Ps o cho cac coi dat (daN/cm?).

- Tinh CBRi cho cac coi dat theo cong thirc:

C.B.R™ = L
" P™(69daN/cm”)
C B R5.08 _ Pi5.08

P *(103daN/cm®)



- Néu chi so6 CBR.25* > CBR 58 thi lay ngay
tri sO nay.

- Néu chi s6 CBR 25 < CBR.3%8 thi 1am lai thi
nghiém; Néu van duogc két qua tuong tu,
m&i lay CBR.508

e2. Ve duong cong quan he CBR - dung
trong kho ( hoac K ) tir 03 mau dat thi
nghiem. Tu biéu do quan he xdc dinh chi
so CBR tuong vmg voi dé chdt yéu cau
khdc nhau.



Chisé CBR

Quan h¢é CBR - Do chat K

TUONG QUAN CBR - DO CHAT K y = 387,94 - 284,46

R? =0,9995

120 |
115 |
110 | »
105 | 2
100 |
95 |
9 | v
85 | A
80 |

70 | A
65 | /|
60 |
55 | w
50 | L/
45 |

35 | a
30 |
25 |
20 | A
15 | V4

0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,05 1,10
Do chat K



Chisé CBR

120 |
115 |
110 |
105 |
100 |:
95 |
9 |
85 |
80 |:
75 |
70 |
65 |
60 |:
55 |
50 |
45 |
40 |
35 |
30 |
25 |
20 |
15 |
10 |

Quan hé CBR - dung trong kho

TUONG QUAN CBR - DUNG TRONG KHO

y = 195,93x - 284,46

R? =0,9995
»
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L\ 4
1,4 1,5 1,6 1,7 1,8 1,9 2,1

Dung trong kho ( g/cm3)



Thi nghiém CBR hién truwong (ASTM D4429)




9. Xac dinh sirc chong cat cia dat trong
phong thi nghiém bang may cat phang
( TCVN 4199:199S5 - ASTM D3080 ):

a. Khdi niém : PP nham xac dinh stc chong

cat cuia dat sét & dat cat; khong ap dung cho
dat cat tho, dat 1an soi san hodc dat sét &
trang thai chay.
Tuy theo twong quan giita toc do truyén luc
nén & luc cat & diéu kién thoat nudc cia
mau ma co cac phuong phap xic dinh stc
chong cat :



- Cat nhanh khong co ket: khong nén
trudce, cat nhanh.
_ Cat nhanh cb két: ¢6 nén trudc, cat
nhanh(1mm/ph).
- Cat cham c¢6 két: c6 nén trude, cit chim
( 0,01lmm/ph).
Mau dat co thé cat & trang thai thong
thuong hoac trang thai bao hoa nuoc.



b. Thiét bi thi nghiém : .
- May cat tng luc hodc ing bién;
- Bo dao vong tao mau;
- B0 coi - chay dam ché bi mau;
- Thiét bi gia tai trudc;
- B thiét bi thi nghiém d6 am;
- Can k¥ thuat do chinh xac 0,01g;
- Thung ngdm mau bao hoa;

- Céc dung cu khac . . .
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May cat phang tng luc




c. Trinh tw thi nghiém cat phang :

- Léy?mﬁu dat thir nhat bang dao vong, got
phéing 2 mat mau;

- Pua mau vao hop nén, dat cac qua can gia

tai dén trong 111:0’ng tinh toan va cho cho du
thoi gian néu cat co két;

- Gia tai dén cép ap luc thang dung Oy
- Poc cac SO doc ban dau trén dong ho do
bién dang & dong ho do luc;

- Cai datNtoc d6 cat mau, bat may cit cho dén
kh1 mau pha hoat;



- Poc cac so doc trén dong ho do bién
dang & dong ho do luc;

- Tlep tuc lam nhu vay o cac mau 2, 3, 4
v6i cac cap ap luc thang ding ting dan
G, - O3 - Oy

d. Tinh todn két qua :

- Tinh toan luc cat pha hoai cac mau dat

- V& biéu d6 quan hé & - 1;

- Xac dinh ¢ ( goc no1 ma sat ) & C ( luc
dinh ) tur bi€u do quan h¢ hoac cong thirc



10. Xac dinh sttc chong cat ciia dat trong
phong thi nghiém bang nén 3 truc
ASTM D2850, AASHTO T296 ):

a. Khai n,iém : PP nham xéc dinh stc
chong cat cua dat khong thoat nudc chiu
mot ap luc hong o, khong doi dong thot

chiu 1 ta1 trong doc truc o, cho den khi
b1 pha hoai. Thi nghiém duoc tién hanh
trén 1 t0 hop 3 dén 4 mau dat tuong tu
chiu ap luc hong khac nhau.



b. Thiét bi thi nghiém : .
- May nén 3 truc
- B6 dao vong tao mau
- B0 ¢0i - chay dam ché bi mau
- Bo thiét bi thi nghieém do Am
- Can k¥ thuat do chinh xac 0,01g
- Thung ngdm mau bao hoa
- Cac dung cu khac . . .
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c. Trinh ty thi nghiem nen 3 truc :

- Mau hinh tru, chiéu cao bang 2 lan duong
kinh; Lay mau thtr nhat bang dao vong, got
phang 2 mit mau (hodc dam dat dé tao mau);

- Pit 2 tam phang ¢ day & dinh mau;

- Boc mau vao trong mang cao su;

- Pua mau vao hop nén, lap dit hop nén vao
may neén;

- P6 nude vao hop nen, tao ap luc hong o3;

- Piéu chinh thdt nén dé piston tiép xuc voi bé
t1;



- Poc cac so doc ban dau trén dong ho do bién dang &
dong ho do luc;

- Ca1 dat tbc d6 nén mau, bat may nen cho dén khi
mau phé hoai;
- Poc cac so doc trén dong ho do bién dang & dong ho

do luc sao cho duoc 15 $O doc cho dén khi mau b1
pha huy;

- Tiép tuc lam nhu vay O cac mau 2, 3, 4 voi cac cap
ap luc hong tang dan .

d. Tinh todn ket qua :

- V& cac duong tron (g suat theo ting cip o1 - 63

- Xac dinh ¢ ( goc nd1 ma sat ) & C ( lyc dinh ) tw
dirong thang bao cac duong tron irng suat.



11. Xac dinh stuc khang nén ctia dat bang thi
nghi€ém nen 1 truc no hong tu do:

a. Khai niém : PP nham xac dinh sttc khang
nén cia dat mau dat hinh tru c6 chiéu cao
béng 2 lan duong kinh. Luc nén doc truc la
luc duy nhat tac dung 1én mau cho dén khi
mau bi pha huy trong mot thoi gian di ngan
dé dam bao nudc khong thé vao hoic ra khoi
mau; Chi dung véi cac mau dat dinh khong
nut ne.



b. Thiét bi thi nghiém : .

- May nén 1 truc toc do 1,27mm/ph
( Unconfine Compression Tester);

- B6 dao vong tao mau;

- B0 coi - chay dam ché bi mau;

- B0 thiét bi thi nghiem do Am;

- Can ky thuat do chinh xac 0,01g;
- Thung ngdm mau bao hoa;

- Cac dung cu khac . . .



nhieu.dcct@gmail.com




c. Trinh tw thi nghiem nen I truc co no
hong :

Tom tit :

- Lay mau dat thu nhat bang dao vong, got
phang 2 mat mau (hoic dam ché tao

mau);

- Pua mau vao thét dudi may nén;

- Piéu chinh thot nén dé thot trén tiép xtc
vO1 mat méu

- Poc cac SO doc ban dau trén dong ho do
bien dang & dong ho do luc;



- Poc cac SO doc trén dong ho do bién dang
& dong ho do luc, do goc nghiéng mat
truot cua mau

- Tiép tuc lam nhu vay & cac mau 2, 3.

d. Tinh todn két qua :

- Tinh d0 giam chiéu cao mau, lyc nén mau
pha hoai.

- Xac dinh ¢ ( goc n01 ma sat ) & C ( luc
dinh ) theo cong thirc ( xem ta1 licu ).



12. Xac dinh hé so nén ltin ciia dat bang
thi nghiém nén 1 truc khong no hong
( TCVN 4200:1995, AASHTO T216) :

a. Khai niém : PP nham xac dinh hé sd
nén lin ¢ _trong diéu kién khong no
hong, he S0 co két va modun bién dang
cia dat ¢ diéu kién tu nhién hodc bio
hoa nudc, phuc vu cho cong tac tinh Iun
nén duong dap.



b. Thiét bi thi nghiém : .

- May nén don hoac may nén tam lién
- B6 dao vong tao mau

- Bo cbi - chay dam ché bi mau

- B thiét bi thi nghiém d6 am

- Can ky thuat do chinh xac 0,01g

- Thung ngdm mau bao hoa

- Cac dung cu khac . . .
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c. Trinh tu thi nghiem nen 1 truc khong no
hong :

Tém tit :

- Lay bang dao vong, got phang 2 mit mau
(hodc dam ché tao mau )

- X4c dinh khéi luong thé tich & d6 am mau
truoc khi nen

- bat cac tam d4 tham vao mat trén & dudi cua
mau

- Pua mau vao hop nén

- it hop nén 1én ban nén, lap dong hod do bién
dang



- Piéu chinh dong ho do bién dang Vé 0;

- Gia tai cap luc thtr nhat, doc tri s6 do lin & cac thoi
diém 15s, 30s, 1 ph, 2, 4, 8, 15, 30ph, 1, 2, 3, 6, 12,
24 210 cho den khi bién dang 6n dinh (30ph 3 gio

va 12 gid d6i voi cat, cat pha & sét kim dong ho
khong dich qua 1 vach);

- Poc cac s0 doc trén dong ho do bién dang khi d6 lun
on dinh;

- Tiép tuc lam nhu vay ¢ cac cép ta1 2, 3, 4, 5;

- X4c dinh khéi luong thé tich & d6 am mau sau khi
nén.

d. Tinh todn két qua : ( Xem tai lieu )



Chuwong 3

THI NGHIEM DA DAM
CAP PHOI bA DAM



3.1. Thi nghiém da dam:

1. Cac nd1 dung thi nghiem da dam :
- Khoi lugng thé tich da ctua da nguyén khai.
- Khoi luong riéng cua da dam.

- Khoi luong thé tich xop ctia da dam.
- D6 rong cuia d4 nguyén khai & d4 dam.
- Thanh phan hat cua da dam.



- Ham luong chung bui, bun, set.

- Chi s0 tuong duong cat ES.

- B0 hao mon va dap Los Angeles.

- Cuong do chiu nen.

- PO nen dap.

- Ham luvong hat det.

- Do hép phu nuoc ( hép phu bé mat ).
- P06 bén Sun-fat.

- Phan ung kiém Al-Kali.



2. Xac dinh khoi luong thé tich da nguyén khai :

a. Ban chat phép thir :

Xac dinh khoi lugng mau kho & thé tich tu nhién cia
mé}l (bao gérp ca cac 10 rong tu nhién) , tir do tinh
kho1 lugng thé tich cua da dam nguyén khai.

b. Tom tdt cdc phwong phdp :

* Po truc tiép thé tich :

- Gia cong mau thanh cac mau hinh try tron hoic hinh
lap phuong.

- Say kho mau dén khoi luong khong doi, can;

- Po (iéC kich thudc mau bang thudc kep, tinh thé tich
mau.
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* Ngam bao hoa can trong nuoc :

- Thuong ap dung vaéi cac loar da dam khong gia cong
thanh kich thudc hinh hoc ro rang;

- Lua chon da dam, rura sach, séy kho, can khoi luong;

- Ngadm mau bio hoa, can khoi lugng trong khong khi
& can trong nudc;
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Can thay tinh (can trong nwéece),
thung nwdc va gia quay

L




* Boc sap can trong nuoc :

- Ban chat phuong phap giong phuong phap ngam bio
hoa can trong nudc;

- Dung khi d4 dim nhiéu 16 rong;

- Lua chon d4 dam, rira sach, say kho, can khoi lugng;

- Dun pa-ra-phin ( sa,’lp ) nOng ch,éiy, nhung da dam vao
de sap boc kin, lay ra can kho1 luong;

- Can khoi lugng mau boc sap trong khong khi & can
trong nuoc;



* Do thé tich mau bao hoa bang nudc :
- Lwa chon da dam, rtra sach, say kho, can khoi lugng;

- Ngam mau bio hoa, cho nudc cat vao binh c6 khac
vach do thé tich, tha da dam vao binh, thé tich
nudc trong binh tang thém chinh 1a thé tich da dam



3. Khoi luong riéng cua da :

a. Ban chat phép thir :

Xac dinh khoi lugng mau khé & thé tich hat ciia mau
da ( col nhu khong con 16 rong) , tr do tinh khoi
luong rieng da dam.

b. Tom tat phép thir :

- Nghién nho mau (qua sang 2mm);

- Xéc dinh khoi luong riéng giong nhu khoi lugng
riéng cua dat.



4. Khoi lugng thé tich xop cua da dam :

a. Ban chat phép thir :

Xac dinh khoi lugng mau da dam kho & thé tich cia
mé}l da o trang thai ,d(A) dong ( x0p ) , tor do tinh
kho1 lwong thé tich xop cua da dam.

b. Tom tat phép thir :

- Thung chira d3 biét trude khoi luong & thé tich;

- Say kho mau da dam;

- Xuc d6 mau vao thung chira, dung

thude gat bang mit thung;

- Can khoi lugng cta thung & da dim;




5. b6 rong cua d4 nguyén khai & da dim ( phuong
phap tinh toan ) :

- Xac dinh khoi lugng riéng & khoi lugng thé tich cia
da nguyén khai tir @6 tinh do rong da nguyen khai.

- X4c dinh khoi lugng riéng & khoi lugng theé tich xop
cua da dam tu do tinh do rong da dam.



6. Thanh phan hat cia da dim :

- Phan tich thanh phan hat bang phuong phap sang;

- Trinh tu tlen hanh tuwong tu phan tich thanh phan hat
ctia dat bang phuong phap sang.



7. Ham luong chung bui, bun, set ( Phuong phap rira
):

Tom tiit :

- Say kho da dam, can khoi lugng;

- Rira sach bui, bun, sét trong d4 dim bang thung rua
cO VOI;

- Say kho da dam d4 rtra sach, can khoi lugng;

- Ham luong bui bun seét duoc tinh

bang % so vdi tong khoi luong mau

Thung rira c6 voi

ban dau.




8. Chi s0 trong duong cat ES (AASHTO T176):

a. Bin chdt phwong phdp : chi so ES gian tiép
phan anh ham lugng bui, se¢t trong da dam,
cat hoic dat;

- ES 1a chi so tinh bang phan trim ti sO giita
chiéu cao cot vat liéu & téng chiéu cao cot
nude két bong;

- Phuong phap nay x4c dinh gian tiép ham luong
bui sét nhanh hon nhiéu so véi phuong phap
rua.






May lac thi nghiém ES
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b. Tom tit phwong phdp :

- Say kho cot liéu, sang lay 120g lot qua sang
Smm;

- P6 VL vao ong dong, d6 vao 1 it dung dich
nudc rua, ngam mau & lac mau dé bui set
hoa vao nuoc rua;

- Dung ong rira tia nudc rira vao mau deé tiép tuc
tach bui set ra khor mau dén ngang vach quy
dinh;

- Po chiéu cao cdt mau & tong chiéu cao cot
mau & cot nudc ket bong trong ong dong.



9. D0 hao mon va dap Los Angeles :

a. Khai niém : xac dinh gian tiép muc
do cot liéu bi banh xe mai mon, va
dap lam cho mon, v& bang cach cho
1 lwong cot liéu c6 thanh phan hat
nhat dinh vao 1 thung quay cung vdi
cic vién bi sat:



- Truoc day dung phuong phap do hao mon
Deval, khi thung quay cot liéu s& mai
mon do ma sat vao nhau & ma sat vao
thung quay.

- Los Angeles cho thém cac vién bi sit nén
khi thung quay cac vién b1 con va dap
lam vO thém cac vien da ( moO phong
viec banh xe va dap vao mat duong khi
chuyén dong ).



b. Tom tit phwong phap :

- Say kho cot liéu, lay 1250g hodc 2500g
moi loai tuy thudc vao phuong phap thi
nghiem;

- Phoi hop cac c& hat dé dat duoc khoi
lwong ban dau 1a S000g( hoac 10000g);

- D6 VL va céac vién bi ( 6 dén 12 vién )
vao thung quay, cho thung quay 500
vong ( hoac 1000 vong);



- Lay vat liéu ra, sang qua sang 1,7mm;

- Rura sach, say kho phan cot liéu trén
sang roi can khoi luong;

- L.A chinh 1a phan tram cot liéu ton
that ( dudi sang ) so véi khoi luong
mau ban dau.



May xac dinh do hao mon va dap Los Angeles




May xac dinh do hao mon Micro Deval
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11. Cuong do chiu nén cua da nguyén khai:

Tém tat phwong phdp :

- Gia cong da thanh cac t6 mau hinh tru hodc
hinh 1ap phuong co kich thuoc SOmm;

- Nén mau theo cac phuong doc thé, ngang thé
0 trang thai kho hoac trang thai bao hoa
nuwoc;

- Tinh toan cuong do chiu nén trung binh cua
cac t0 mau dua trén luc ph4a hoai mau & tiét
dién mau.



May nén xac dinh cuong do chiu nen cua da dam
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12. D0 nén dap cua da dam :

Tém tit phwong phdp :

- Rat gon mau da c}ém, can khoi luQ’n’g ( tl‘{y theo
kich ¢& 1on nllét cua da dam ), say mau kho
hoac ngam mau bao hoa;

- Pua mau vao xi-lanh nén, gia tai dén luc quy
dinh & gitr ta1 tuy theo phuong phap;

- Lay mau }(h(")i Xiilanh, sér}g mau qua sang
2.5mm, say kho ro1 can khoi luong;

- Bo nén dap chinh la phén tfém cot }iéu lot qua
sang so vO1 kho1 luong mau ban dau.



Mot so loai khudn nén dap da dam
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13. Ham lwong hat det cua da dam :

Tém tat phwong phdp :

- Rat gon mau da diam, say mau kho, can khoi
lwvong ( tuy theo kich cd cuia da dam );

- Tach céc hat c6 chiéu dai 16n hon 3 lan chiéu
cao bang thudc kep hoac thude do khe ho;

- Ham luo’r}g hat det chinh 1:21 phén tI’éIIl khoi
lq'(,)’ng cot lieu det vor khor luong mau ban
dau.



Dung cu xac dinh ham luong hat det
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14. Xac dinh @ hap phu bé mat :

Tém tat phwong phdp :

Cot liéu tho ( d4 dam ) :

- Rat gon mau da diam, say mau kho, can khoi
luong ( tuy theo kich ¢d cua da dam );

- Ngam mﬁu bao I}C)a; lau cac V,ién da dam bao
hoa bang khan am, can la1 kho1 luong;

- P6 bio hoa chinh phan tram ham lu’(g’ng nuoc
hut vao da dam so vo1 khoi lvong mau kho.



Tém tit phwong phdp :

Cot liéu min ( cat tu nhién, cat xay ) :

- Rt gon mau, say mau kho, can khoi luong;

- Ngam mau bdo hoa;

- D()’i cho mau kho se, dua vao con, dam nhe yc’yi
sO chay quy dinh, r~1’1t con theo phuong thang
dirng & quan sat mau.

- Néu k}li ru} con, m?i}l sut Xuéng tir tir déu dan
thi lay mau can kho1 luong;

- b6 hap phu bé mat chinh 1a d0 am cua mau
xac dinh duoc.



Con xac dinh do hap phu bé mat cua cot liéu min




3.2. Thi nghiém cap phoi da dam:
1. Cac nd1 dung thi nghiem CPDD :

- Khoi lugng riéng.

- Khoi luong thé tich xop.

- Thanh phan hat.

- Tuong quan dung trong - d6 am.
- Chi s6 CBR.

- B0 hao mon va dap Los Angeles.
- Ham luong hat det.

- Chi s6 déo.



Chwong 4

THI NGHIEM CAT



1. Cac no1 dung thi nghiem cat:

. Ham |
. Ham
. Ham

O OO0 1 ON U &~ W N —

. Ham

. Thanh phan khoang vat cua cat.
. Khoi lwong ri€ng cua cat ( tuong tu dat ).
. Khoi lugng thé tich xop & d6 x0p cia cat.
. Do am.

. Thanh phan hat & mo dun d6 1on.
luvong chung bui, bun, set.
lwong hat set.

luong tap chat hitu co

lwrong muo1 sunfat - sunfit

10.Ham luong mi-ca



7. Xac dinh ham lugng hat sét :

Tom tat :

- Say }(h() cat, sang qua sang Smm, rat gon lay 2 phan,
mo1 phan 250g;

- P6 cat & 500ml nudce cat vao binh, cho 3 - 4 giot
amoniac vao moi1 binh;

- Khudy déu bang diia thuy tinh dé cac hat sét trong cat
tro thanh huyén phu lo Itrng trong nuoc;

- Cho thém nuéc dén vach 1000ml, khuéy déu;

- Cho¢ 1 thot gian quy dinh tuy theo nhiet do phong;

- Lay lOle huyén phu 0 d6 siu 100mm bang pi-pét
hoac ong chit U trong 6ng dem can;



8. Xac dinh ham lugng tap chat hiru co

Trinh tu thi nghiem :

- Say kho cat, sang qua sang Smm, rat gon lay 250g

- D6 cat vao binh 250ml dén mirc 130ml, d6 dung
dich NaOH 3% vao binh dén mirc 200ml

- Khuay hon hop va dé yén trong 24gio, ctr 4 gio lai
khuay 1 lan ro1 dem so sanh v61 bang mau chuan



9. Xac dinh ham luong sunfat-sunfit :

Tom tat :

- Tham do : d6 40-50g cat da say kho, sang qua
sang 490016/cm? ( 0,071), cho vao binh
500ml, cho thém 250ml nudc cat khuay déu
& dé yén trong 4 gid, nho 2 + 3 giot HCl &
5ml BaCl, 10%, dun t6i 50°¢, r6i dé yén
trong 4 g10, néu coO ket tua mau trang chung
to cat cO muo1 sunfat-sunfit;

- Lay 100g cat d nghién nho, do cat vao binh c6
500ml nuoc cat, day nat lac déu trong 4g10;



- Loc dung dich qua gidy loc, lay 100ml dua vao
coc co chira 250ml nudc cat, nho 4 + 5 giot
chat chi thi mau vao coc cho dung dich bién
mau;

- Nho HCI vao coc cho dén khi dung dich c6 mau
d6 thi nho tiép 4 + 5 giot chat chi thi mau;

- Pun gan s6i dung dich, d6 15 ml BaCl, vao coc
tron déu, dun dén 60 = 70°C dé BaSO, két tha:

- Loc dung dich qua giay loc it tro, nung giay loc
¢o can 700 = 800°C roi can khoi lwong chinh
x4c dén 0, 1ml.



Chwong 5

THI NGHIEM DAT-PA GIA CO
CHAT LIEN KET VO CO



Cac no1 dung chinh

1. Cac van dé chung

2. Thi nghiém dat-da gia co



J.1. Cac van dé chung

. Tinh chat vat liéu :

- Pat, cat, d& GCXM c6 cau tric toan khoi, ket
tinh.

- Loalt mat duong : nua cung, co cuong do chiu
nén cao, cO kha nang chiu kéo khi udn, rat on
dinh nhiét & on dinh nudc. Chinh vi vay cac
loai vat liéu nay ngoai viéc xac dinh kha
niang chiu nén, médun dan hoi con phai thi
nghi€ém xac dmh kha nang chiu kéo khi uon
thong qua gia tri cuong do chiu ép ché cua
vat lieu.



2. Cac noi dung thi nghi¢m :

- X4c dinh d6 am tot nhat & khoi luong thé
tich kho 16n nhat ctia hon hop.

- Xac dinh cuong do chiu nén.
- Xac dinh cuong do chiu ¢p che.
- X4c dinh mo dun dan hoi.



5.2. Thi nghiém dat-da GCXM
1. Do am tot nhat & khoi luong thé tich kho 16n
nhat (AASHTO T180-D):
a. Thiét bi, dung cu thi nghi€m : (Tuong tu TN dat)
b. Chuan bi mau :
- Say kho mau dat-da dén khoi luong khong doi
- Can khoi lugng vat liéu, ximing theo ding ti 1&
- Phoi liéu, trdn hon hop véi nudce
-0 mau §O phut trudc kI}i tién h,étnh dam nén néu
gia c0 XM, 24 g10 néu gia co vol.

c. Trinh tu thi nghiém : ( Twong tuy TN dat)



2. Cuong do chiu nén :

a. Thiét bi, dung cu thi nghiém :

- Cac dung cu ché tao & dudng ho mau;

- May nén thuy luc 5 =+ 20T;

b. Chuan bi mau :

- M?i}l du:gc ché tao trong khu‘()n, dam nén o dff) am
tot nhﬁf nhu tlli nghiém dam nen tiNéu chuan (9
vién mau, 3~m€1u t.nghi€ém nén, 3 mau t. nghiém
ep che, 3 mau thi nghiém mo dun dan hoi);

- Duong hd mau theo dung quy trinh cua cat-da gia
cO X1 mang;



c. Trinh tu thi nghiém :

- Nén tung Vi,én mau doc truc cho dén khi pha
hoa1 vo1 toc d0 3mm/phut;

d. Tinh toan két qua : Rn =P/F ( daN/cm? );

- Sai s0 gitta 3 mau thi nghiém phai dam bao

i . Dung cu phd dau mau - néu mau hinh
<= 10% ’ tru khoan tai hién trweong
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3. Cuong do chiu ¢p che :

a. Chuan bi mau : ( Twong tu mau nén )

b. Trinh tu thi nghiém :

- Nén tung Vié,n mau theo phuong d,u:(‘)’ng
kinh cho dén khi pha hoai vo1 toc do
nen 2 + 4mm/phut (CKD v0 co) va
S0mm/ph (CKD htru co).



d. Tinh toan két qua :
|
R =K. ,daN/cm’
D.H
vGi K 13 hé s6: K=1 néu CKD hitu co. K=mn/2
neéu CKD vo co.

- Sai sO giita 3 mau thi nghiém phai dam bao
<= 10%.

- Cong thuc gan ding chuyén doi cuong
do :

Rk: Rec:Rku=1:1,35:(1,5+2,0)



5. M6 dun dan hoi :
a. Chuan bi mau : ( Twong tw mau nén )

b. Trinh tu thi nghiém :

- Xac dinh ap luc nén = 0,2 Rn ( daN/cm? );
- Po chiéu cao mau chinh xac dén 0,1mm:

- Pua mau vao may nén;

- Lap dat thién phan ké do

bién dang, hiéu chinh & doc so.




- Gia tai toc do 50mm/phat dén ap luc tinh
toan & gitr trong 2 phut;

- Poc gia tri 2 thién phan ké;

- Tiép tuc tang - d,("’)’ la1 trong tw 4?+ 5 lan
cho dén khi bién dang dan ho1 6n dinh;

d. Tinh toan két qua :

| DI =D ,daN/cm®

dh L

dh




Chwong 6
THI NGHIEM NHUA BUONG



Cac no1 dung chinh :

. Cac van d¢€ chung

. Tiéu chuan nhua duong dac dung
trong duong bo

3. Tiéu chuan nhua duong polime

. Thi nghiém nhuya duong



6.1. Cac van dé chung
1. Khai niém
2. Yéu cau d6i véi nhua dung trong
duong 0 to
3. Thanh phan co ban cua nhua dudng



1. Khdi niém vé nhua duong :

Nhuya duong 1a loai chat lién ket
hydrocacbon. Bitum la san pham
chu’ng cat tu dau mo va gudrong la
san pham chung cat tir than d4. Hién
nay, gudrong khong con dugc su
dung do tinh d0c hai cua no. ¢ nudc
ta hién nay bitum dugc goi1 nOm na
1a nhwa duong.



2. Phan loai nhya :

bl. Theo thanh phan héa hoc : bitum &
gudrong

b2. Theo dang nguyén liéu : bitum dau mé,
bitum d4 dau, bitum thién nhién, gudrong
than d4, gudrong than bun, gudrong go.

b3. Theo tinh chat xdy dung : bitum & gudrong
ran, bitum & gudréng quanh, bitum &
gudrong long, nhii twong bitum & gudrong.

Hi¢n nay, xuat hién mét so loai bitum cai tién
nhu : bitum polime, bitum EVA, bitum
Latex, bitum luu huynh . . .



3. Yéu cau doi voi nhua :

- Dé thi cong, boc déu da:

_ Dinh bam tot véi da:

- 6n dinh nhiét, chiu duoc nhiét do cao:;

- 6n dinh nudc:

- Co kha nang bién dang ¢ nhiet do thép;
- 1t b1 hoa gia theo tho1 gian;



Cac loai nhua cai tién déu co xu
huong nang cao nhiet do hoa
mém & ha thép nhiet d0 hoa
cung cua bitum, car thién tinh
dinh bam giita nhua & cot lidu.



4. Thanh phan co ban cua nhua dwong :

a. Cac nhom chat chinh :

- Nhom Asphalt ( 10-30%):

Chat ran, gion, khong néng chay; lam tang tinh on
dinh nhi¢t, quanh, gion & kha nang cau trac hoa
cua bitum;

- Nhém chat nhya( 15-20%):

Chat dé néng chay; lam ting d6 gidn dai, dan hoi &
tinh dinh bam cua bitum;

- Nhom chat dau ( 45-60%):

Chat déo, dé bay hoi; lém tang d0 linh dong, lam
ogiam nhiét d0 hoa mém cua bitum;



b. Cac nhom chat phu :

- Nhom cac-ben va cac-bo-it ( 1-3%):

Gion, chat hon Asphalt. Lam tang tinh quanh,
tinh g10n;

- Nhom Axit Asphalt va cac Al-hy-dric cua no
(1%):

Giong nhom chat nhua. ’Lélm tang kha nang dinh
bam cua bitum v&i1 cot li€u;

- Nhom Pa-ra-phin ( 1-5%):

Lam giam nhiét 6 hod mém va kha ning phan
tan, tang tinh gion cua bitum;



6.2. Tiéu chuan nhya duong dic( 22 TCN 279-01)

Tri so tiéu chuan theo cap doé kim lin (mac)

T , 7 ge s b on
T Cac chi tiéu vi
' 40/60 60/70 70/100 100/150 150/250
| Do kim lin & 25°C I(l’)l’IL 40+60 60+70 70+100 100150 150250
2 D 0 kéo dai 6 25°C cm min 100
3 Nhiét do hod mém oC 49+58 46+55 43+51 39+47 35+43
4 Nhiét do bat Ira 0C min.230 min.220
& A, . , 0
5 Luong t(.)I\l that sau khi dun nong 163°C % max.0, max.0.8
trong 5 gio 5
Ty 1& d6 kim lin cua nhua duong sau khi
6 dun néng & 163°C trong 5 gi® so véi do kim % min.80 min.75 min.70 min.65 min.60
lin & 25°C
7 Luong hoa tan trong Trichloroethylene % i
8 Khoi luong rieng & 25°C g/cm’ 1,00 + 1,05
9 D 6 dinh bam d6i véi d4 Cd%p min. cdp 3
max. 2,2

10 Hami juong Paraphin %




Tiéu chuan nhyua dudng pdlime ( 22 TCN 319-04)

TT Cac chi tiéu Pon vi Tri s6 theo mac nhua
PMBI1 PMB2 PMB3

1 | Nhiét d0 h6a mém oC min. 60 | min. 70 | min. 80
2 | Do kim lin & 25°C O,Imm | 50-70 40 -70

3 | Nhiét do bat ltra oC min. 230

4 | Luong ton that sau khi nung & 163°C trong 5h | % max. 0.6

5 | Do kim Iin con lai sau khi nung 6 163°C % min. 65

trong Sh

6 | Luong hoa tan trong Trichloroethylene % min. 99

7 | Khéi luong riéng & 25°C g/cm? 1.01 —1.05

| mdth bfm vE i <y BUgcap 4

| Do dan héi (& 25°C, méu kéo dai 10 cm) I U i R
10 | Do on dinh luu trit oC Max 3.0

11 ) B¢ nhdi 0 135°C Pa.S Max 3.0




6.3. Thi nghiém nhua duong
1. Xac dinh do kim lan nhya ¢ 25°C :
a. Thiét bi, dung cu thi nghiem :

- May do d0 kim lun;

- Coc kim loa1 ché tao mau;

- Pong ho bam giay do chinh xac 0,1giay;
- Nhiét ké @6 chinh xac 0,1°C;
- Thung 1am lanh c6 dung tich t6i thiéu 10lit.



May do d6 kim lun tu dong




"May do do klm lin ty dong c6 thiét bj lam lanh ty dong
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'b. Chudn bi mau :

- Dun 16ng nhya ( < 90°¢ khong qua 30ph ) do
vao coc;

- Pé nguoi trong khong khi 1,5 dén 2 gio;

- Ngam coc mau trong nudc 25°¢ tur 1,5 + 2 gio;

c. Trinh ty thi nghiem :

- Ha kim xuyén sat mat mau, diéu chinh dong ho
ve 0;

- Xuyen In?lu tai 3 vi tri, doc s6 doc sau Sgiay
tha mau ro1 tu do;

d. Tinh toan két qud : tinh gia tri trung binh 3
lan xuyeén.



e. Cdc lwu y khi thi nghiém & kiém tra bdo cdo thi
nghiém:

- Trong lugng kim xuyén phai chinh xac;

- Mau khong co bot khi, bé mit bang phang;

- Dudng hd mau & nhiét d6 mau khi xuyén phai phu
hop quy trinh;

- Pong ho bam gidy, nhiét ké dat yéu cau vé d6 chinh
xac (0,1sva 0,1°0);

- Kim xuyén phai ha vora cham mat mau trudc khi
xuyen;

- Tho gian xuyén phai chinh xac;

- Sai s0 giita cac lan thi nghiém phai dam bao ( nhya
60/701a <=4).



2. D6 kéo dai ¢ 25°C, Scm/pht :
a. Thiét bi, dung cu thi nghiem :

- May kéo bitum,;

- Khuon ché tao mau;

- Nhiét ké do chinh xac 0,1°C;

- Thung lam lanh c6 dung tich t6i thicu 10lit;

- Dao cat got mau.
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b. Chudn bi mau :
- Quet dau chong dinh vao khuon;
- Pun long nhwva, do day khuon;

- Pé ngudi 30ph, dua mau vao thung lam lanh
30ph;

- Lay mau ra, dung dao néng got phang, dit mau
vao thung lam lanh 85 dén 90ph.

c. Trinh ty thi nghiem :

- Lap mau vao may kéo;

- Bat may kéo mau dén khi dut véi toc do
SOmm/phut ghi la1 g1a tr1 Ao dan da;

Cho thém muoi hoic ruou vao may kéo mau néu
mau bi chim hodc néi.



d. Tinh toan ket qua : tinh gia tri trung binh.

e. Cac luu y khi thi nghiem & kiem tra bao cao
thi nghiem:

- Ché tao, dudng ho mau phai phu hop quy
trinh;

- Nudc phai dat nhiét do ( 25 £ 0,1°).

- Nhi¢t do0 nudc dung quy dinh trong suot thoi
gian thi nghiém;

- Toc do kéo mau phai chinh xac;

- Cho thém NaCl hoac ruou methylic vao dung
dlCh cho phu hO’p,

- Sai s0 gitta 3 mau thi nghiém phai dam bao <=
10%.



3. Nhiét d6 héa mém ( PP vong va bi ):
a. Thiét bi, dung cu thi nghiem :

- Khuon tao mau;

- Thiét bi do diém hoéa mém ;

- Nhiét ké do chinh x4c 0,5°C;

- Thung 1am lanh c6 dung tich toi thiéu 10lit ;
- Dao cit got mau;

- Bép dau hoic bép dién.
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Nhiét ke
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Bitum bat dau bién dang




b. Chudn bi mau :

- Quét dau chong dinh vao khudn, dat
Ién ban day da bo1 va-do-lin

- Dun long nhya khong qua di€ém hoa
mem 50°C trong thotr gian khong qua

30ph d6 day 02 khuon.
- Pé nguodi 30ph, dung dao néng got

phang, dat mau vao thung lam lanh
835 den 90ph.



c. Trinh ty thi nghiem :

- Lap khuon mau, vong dan hudng bi thép va
nhi€¢t ké vao gia treo

- Ngam gia treo vao binh chwra dung dich, mat
trén khuon mau cach mat dung dich SOmm
mat dudi gla treo cach day 5,08mm. Dat
nhiét ké co bau thily ngan ngang day vong
mau.

- Duy tri nhiét do he thong la 5°C trong 15phut,
dung kep dua vién bi thép vao phia trén mau,
dua binh 1én bép, diéu chinh ltra dé toc do
tang nhiét la 5 + 0,5°C.

- Ghi nhiét d¢ tai thoi diém 2 vién bi roi cham
day gia treo.






d. Tinh toan ket qua : ( Xem tai liéu )

e. Cac luu y khi thi nghiem & kiem tra bao
cao thi nghiém

- Nhiét ké dat yéu cau vé do chinh xac
(0,5°).

- Nhiét do ban dau, toc do gia nhiét phai
khong ché chmh Xac.

- Sai sO gifta 2 mau thi nghiém phai dam
bao <= 1°C.



4. Nhiét do bat lira, nhiét do boc chay
( trong coc hé ):

a. Thiét bi, dung cu thi nghiem :

- Thiét bi do nhiét do bat lira;

- Coc mau;

- Bép gia nhiét;

- Nhiét ké 400°C @6 chinh xéac 0,5°C.
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b. Chuan bi mau :

- Rira sach va lau khé coc mau, dit coc vao
V1 tri, lép nhiét ké & vi tri tai tAm cua
coc, day bau nhiét ké cach day coc 6 + 7
mm.

- P6 mau nhua duong di dun nong chay
vao coc mau vai chiéu cao thap hon
mieng coc 9 + 10 mm. Pé mau ngudl va
on dinh ¢ nhiét do binh thuong 30 phut.



c. Trinh tu thi nghiem :

- Bat bep gia nhiét 5°C + 6°C/phut (thoi gian dau co
thé nhanh hon, khoang 14°C + 17°C/phut cho
den khi nhiét do dat 120°C).

- Khi nhiét do ctia mau dat 150°€ bét dau phong lira
hoic ho que ltra trén mit mau nhua du’()’ng
khong cao hon 2mm trén mép trén cla coc, tlep
tuc 1am nhu vay cu 20 gidy 1 lan dén khi thay
c6 ngon lira xanh trén mit mau roi tat ngay thi
ohi lai nhiét do bat lira.

- Tiép tuc thi nghiém dén khi thay ngon ltra xanh
duy tri qua 5 gidy thi d6 1a nhiét d6 boc chay.



d. Tinh todn két qua : ( Xem tai liéu )

e. Cdc leu y khi thi nghiém & kiém tra bao
cao :

- Ché tao, dudng hé mau phai phu hop quy trinh.

- Nhiét ké dat yeu cau vé do chinh xac (0,5°C).

- 4p suat khong khi tai thoi diém thi nghiém
760mm Hg ncéu sai khac phair hi¢u chinh
nhiét do.




5. Lwong ton that sau khi dun néng nhua
dwong 5 gio ¢ 163°C :

a. Thiét bi, dung cu thi nghiem :

- Ta say xoay vong;

- Nhiét ke 200°C d6 chinh x4c 0,5°C;

- Can k¥ thuat do chinh xac 0,01g;

- Céac coc kim loai dung mau;

- Cac dung cu dun nhura.
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b. Chudn bi mau :

- Can khoi lugng coc mau

- Pun néng chay nhua, d6 khoang 50g
vao ¢cOC mau

- Pé nguoi céc,mﬁu, can chinh xac lai
kho1 luong coc & nhua



c. Trinh tu thi nghiem :

- Bét tu say, gia nhiét dén 163°C, dua
coc mau dat lén trén gia xoay, bat
o1a xoay 5 + 6 vong/ph.

- Sau,Sh, lay mau ra dé ngudi, can lai
kho1 Iuvong.

d. Tinh toan két qua : ( Xem tai liéu )



e. Cdc leu y khi thi nghiém & kiém tra bdo
cao thi nghiem:

- Ché tao, dudng hd mau phai phu hop quy
trinh.

- Can dat yéu cau vé do chinh xac (0,01g).

- Nhiét ké dat yeu cau vé do chinh xac
(0,5°C).

- Cac mau c6 dau hiéu sii bot trong qua trinh

kiém tra ( 1an nwéc hoiic tap chat ) phai
dwoce loai bo.



6. Ti I¢ do kim lun sau khi dun nong nhya duwong 5
gio’ & 163°C so voi do kim lun ban dau:

a. Thiét bi, dung cu thi nghiém : ( nhu thi nghieém do
kin 1Un )

b. Chudn bz mdju : mau da duoc nung dé xac dinh
luong ton that

c. Trinh tu thi nghiem :

d. Tinh todn két qua :

e. Cac luu y khi gidm sdt thi nghiém & kiém tra bdo
cao thi nghiem:

( Tuwong tu muc 1)



7. Lwong hoa tan cua nhwa dwong trong
trichloroethylene :

a. Thiét bi, dung cu thi nghiem :

- Binh loc, binh chtra;

- Lud loc;

- Can phan tich do chinh xac 0,001g;
- Tu say;

- COcC nung.



V200 & 2 ﬂ :
V117-02 V1T
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b. Chuan bi thi nghiem :
- Lam sach & kho binh chira, can khoi
[uong

- Pun nhya nong chay, cho khoang 2 g vao
binh chira, can la1 kho1 luong, dé ngudi
trong 1g10



c. Trinh ty thi nghiem :

- Cho 100ml dung dich trichloroethylene vao binh
hoa tan nhua;

~ Can cdc nung da dugc lam sach, séy kho;

- Loc dung dicl} qua ‘luzo"i loc, rira sach ludi bang
dgng mo1, 1ay phan sot trén ludi loc dua vao
cOC nung;

- Sy coc nung ¢ 110°C # 0,5°C dén khoi lugng
khong doi;

- bé ngudi, can lai khoi luong coc nung & can
khong tan.



d. Tinh todn két qua : ( Xem tai lieu )

e. Cdac luu y khi thi nghiém & kiém tra bdo cdo
thi nghiem:

- Can phan tich dat yéu cau vé do chinh xac
(0,001g).



8. Khoi luong riéng & ty trong
nhwa dwong 6 25°C:

a. Thiét bi, dung cu thi nghiem :

- Binh ti trong;

- Can phan tich do chinh xac 0,001g;
- Bon nuéce 6n dinh nhiét;

- Nhiét ké 100°C sai s6 0,1°C;

- Coc thuy tinh 600ml;

- Nudc cat.
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b. Chudn bj thi nghi¢m :

-Pd nuoc cat vao coc thuy tinh, ngam coc vao
binh 6n dinh nhiét;

- Lau sach & kho binh ti trong, can khoi lugng
binh co nut;

- Do nudc cat vao ngang vach dinh muc cua
binh ti trong, day nut & dua binh vao coc
nudc trong bon. Sau 30ph lay binh ra, lau

kho bén ngoar & can khoi lwong binh &
nudc cat o 25°C;

- P06 nudc ra, lau kho binh ti trong.



c. Trinh ty thi nghiem :

- Pun nong chay nhua, dd6 can than vao
khoang 3/4 binh ti trong;

- Pay nut, cho binh nhua vao coc nude, giir
trong vong 40 phut ¢ nhiét do 25°C, lay ra
lau sach & can khoi luong;

- D6 thém nude cat vao binh ngang vach dinh
muc, day nat, dua vao coc nudc on dinh
nhi¢t trong 30phut;

- Lay binh ra, lau sach & can khoi luong.



d. Tinh todn ket qua : ( Xem tai lieu )

e. Cdac luu y khi thi nghiém & kiém tra bdo
cdo :

- Can phan tich dat yéu cau vé do chinh xac
(0,001¢);

- Th‘i nghiém & nhiét d6 25°C thi chénh 1éch 2
1an thi nghiém khong qua 0,002;

- B4o c4o két qua chinh xac téi 3 so 1é thap
phan.



9. D0 dinh bam cua nhwa dwong voi da :
a. Thiét bi, dung cu thi nghiem :

- Pong ho bam giay;

- Bép:

- (314 treo;

- Coc thuy tinh 1000ml;

- Nuoc cét;

- Chi budc, gia treo mau.



Gia treo

Mt cé B nhd

théng 1&n tr&én

MNubc cat Than bink t¢ trong

Mhfa dudng
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b. Chudn bi thi nghiem :

- Chon 20 vién da 30 - 40mm, rura sach,
say kho dén kho1 lwong khong doi

- Buogc chi vao tung vién da



c. Trinh tw thi nghiem :

- Say da dén nhiét d6 1am viéc trong 60ph;

- Pun nhya dén nhiét d6 lam viéc;

- Nhung tung vien da vao nhua trong
15g1ay;

- Treo da lén gi1a trong 15 phut;

- Pun s01 nu’(’)’c,cét trong coc, nhing ting
vien da vao coc nudc so1 trong 10 phut;

- Nhac cac vién da ra, quan sat & danh gia.

d. Danh gid két qua : ( Xem tai liéu )
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DPanh gia tinh dinh bam gitta d4 Da Nang véi

nhua thong thuong

nhua dung phu gia Wetfix & nhua polime PMBI1

- Ho6 ba | Khanh | Phudc Phudc Hoa Ho6 Hoc Ho6 Ho
Nhuya Ban Son Son Tuongl Tuong? Phat Bac Khe 2 Traul Trau2
PLC 2 2 3 4 2 2 3 2 4 2
Wetfix(0,2%) | 4 4 4 5 3 4 4 2 4 3
Wetfix(0,4%) | 4 4 4 5 3 4 4 3 4 3
Wetfix(0,6%) | 4 4 4 5 3 4 4 4 4 3
Polime PMBi | 4 4 4 5 2 4 5 4 4 3




10. Xac dinh ham lwgng paraphin trong nhuwa
duwong ( xem tai liéu ):

a. Thiét bi, dung cu thi nghiem :

- B6 thiét bi chung cat nhua;

- B thiét bi chiét tach paraphin;

- Can phan tich d chinh xac +5 mg va £0,5 mg;

- Bén nude 6n dinh nhiét;

- Tu say;

- Nhiét ké 100°C sai s6 0,1°C;

- ong nghiém thuy tinh;

- Phéu & céc miéng loc;

- Bte khan, Ethanol, con 90°, Axetone, Dioxide
cacbone . ..



b. Trinh tu thi nghiem :

- Pun péng chay nhua, rot 25¢ yéo binh chung, can
kho1 lvong nhyua chinh xdc dén 10mg;

- Chung nhua duong khoang 15 phut;

- Cﬁq chat chung dugc trong binh ngung chinh xac
dén 10mg;

-Cin2 +4 ¢ ch€'1,t chung cat duogc chinh xac dén
Smg cho vao 2 6ng nghi¢m,;

- H(‘)&} tan chat chu:I}g cat voi ete & etharlol, dua vao
bon lam lanh dén - 20°C; loc qua phéu loc trong
mo1 truong - 20°C;



- Pun ndng chay nhua, rot 25g vao binh chung, can
khoi luong nhua chinh xac dén 10mg;

- Chung nhua duong khoang 15 phut;

- Can chat chung duoc trong binh ngung chinh xac
dén 10mg;

- Can 2 + 4 g chat chung cat duoc chinh xac dén
Smg cho vao 2 6ng nghiém;

- Hoa tan chat chung cit vGi ete & ethanol, dua vao
bon lam lanh dén - 20°C; loc qua phéu loc trong
mo1 truong - 20°C.



d. Tinh todn két qua : ( Xem tdi liéu )



Chwong 7
THI NGHIEM BETONG NHUA



Cac no1 dung chinh

|. Céc phuong phap TK hon hgp BTN.
2. Thi nghiem BTN.



7.1. Céac phuong phap thiét ké hon hop
BTN nong

( Hot Mix Asphalt-HMA):

- Phuong phap A : (theo Lién x0 ci) mau
hinh tru co ch1eu cao bang duong
kinh. Nén mau theo phuong doc truc.
Chi tieu cuong do la cuong do chiu
nén doc truc khong han ché no hong
ctia mau. Chon t6 mau dat cac chi tiéu
co ly & c6 ham luong nhua nho.



- Phuong phap B : (phuong phap
Marshall) mau hinh tru cé chiéu cao
63,5mm - du:ong kinh 101,6mm. Nen
mau theo chu vi. Chi ti€u cuong do la
d6 6n dinh (Stablhty—KN) chi s6 déo
(Flow-mm). Chon t6 mau co cac chi
ticu co ly to1 uu.

- Chi ap dung dugc vo1 BTN chat.



- Phuong phap Hveem : mau hinh tru cé
chi€u cao 63,5mm (2,5inch) - duong
kinh 101,6mm (4,0 inch).

Mau dugc nén 3 truc & uon giy. Cuong do
mau 1a chi tiéu S (Stabilometer value)
va C (Cohesiometer value ).

Chon t6 mau cO cac chi ticu co ly toi uu
theo S, C, khoi luong thé tich & d6 rong
con du.



Phuong phap SuperPAVE(Superior
Performing Asphalt Pavement System):
day la phuong phap thiet ké BTN rat
mébi, la két qua cua Chuong trinh
nghlen ctru chién lugc duong cao toc
cua My nham tao ra trong phong thi
nghiem mau BTN glong Vo1 trang thai
ché tao ngoal hien truong, cac thi
nghiém vé chat Iu’O’ng BTN clung mo
phong tac dung cua banh xe hoat tai
thuc.



Tém tit phwong phap :

- Ngoai thong sO tai trong, trong phan tinh toan thiét
k€ BTN con dua vao y€u to nhi¢t do khong khi,
nhi¢t do lam viéc tinh toan cua BTN , khi hau
vung mien thict ke.

- Cap phoi cot liéu duoc xay dung moi.

- Ti 1& khoi lwong hat lot qua sang 0 ,075/khoi luwong
nhyua trong hon hop duoc nghién curu can nhac ky

ludng ( 0,6 - 1,2% ) de nhya tuong tac vo1 bot
khoang vira du tao ra chat lién két Asphalt.

- Mau BTN c¢6 duong kinh 6 inch (150mm), chiéu
cao 4.5 inch(115mm).

- Thi nghi€ém BTN rat nhicu trang thai lam viéc.



Thiét bi ché tao mﬁu superpave
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Thiét bi thi nghiém modun dan hoi dong han ché né hong




Thiét bi thi nghiém modun dan hoi dong khi truot




Thi nghlem modun dan
hoi dong khi uon




Thiét bi thi nghiém mo phong vét banh xe




Thiét bi thi nghiém mo phong vét banh xe
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Thiét bi thi nghiém mo phong vét banh xe
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7.2. Thi nghiém BTN :

1. Chuan bi mau : miu BTN c6 thé ché bi trong
PTN, tai h1en truong hoic khoan lay mau.

a. Ché bi mau .

al. Ché tao hon ho’p trong phong thi nghieém :

- Say kho cac loai vat liéu thanh phan;

- Can khoi luong céc loai vat liéu thanh phan theo ti 1¢
thict ke;

- Rang néng cat, ¢4 dén nhiét d6 lam viéc;

- Pun nhua dén nhiét d thi cong;

- D6 nhua & bot khoang ngud1 vao chao tron;

- Tron déu hon hop khoang 4 dén 6 phut & nhiét do
150 = 160°C.



a2. Lay hon hop ¢ hién truong :

- Lay mau hon hop trén xe van chuyén, trong
phéu chira may rai hodc khi da rai hon hop ra
mat dudng ( 200T dtc 1 to mau ).

a3. Ché tao mau :

- Phuong phéap A : say nong khuon, can BTN d6
vao khudn, 1ap dit pis-tong trén, dwa mau lén
may nén, nén voi ap luc 400 daN/cm? trong 3
phut roi kich lay mau khéi khuon.



- Phuong phap B : say nong khuon, can BTN do
vao khuén, dam 75 chdy, 14t ngugc khuon,

dam tiép 75 chay ro1 lay mau khoi khuon.
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b. Khoan mau o mat duong: dung khoan hinh ong lay mau
BTN, do chiéu day mau BTN tai hién truong ( 1500m?
khoan 01 t6 mau ).

Cat mau c6 2 mit day song song, say mau kho rio trudc
khi thi nghi€ém & nhiét do 60°C.

May khoan Matest
May kigpan ELE







Mau ché bi Mau khoan tai hién trudng




2. Xac dinh khoi lugng thé tich BTN :

a. Muc dich :

- V&i mau BTN ché bi : xac dinh khoi lugng thé
tich thuc ctia BTN, lam co so dé danh gia do
chit, do rong ctia hon hop BTN.

- V6i mau BTN khoan & hién truwong : xac dinh
khoi luong thé tich cia BTN dam nén & hién
truong, so sanh vai khoi luong thé tich thuc
ctia BTN c6 cung Iy trinh dé danh gia do chit
BTN (chat lwong dam nén), 1a co so dé
nghiém thu mat duong BTN.



b. Cac phwong phap thi nghiém khoi lwong
the tich BTN:

- Phuong phap tinh truc tiep thé tich vién
mau,;

- Phuong phap dung tia Gamma;

- Phuwong phap bao hoa bé mat & can trong
nuwoc;

- Phuong phap boc sap ( paraphin );

- Phuong phap boc mang paraphin;

- Phuong phap boc mang plastic;



Kho1 lwgng thé tich & khoi luong
rieng trung binh cua cac cot licu
trong BTN dugc xac dinh theo
phuong phap tinh toan khi bict
kho1 111:0’ng thé tich BTN, khoi
luong riéng & ham hr()’ng tung
loai cot liéu.
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c. Phuong phéap bao hoa bé mit & cén trong
nuoc :

cl. Thiét bi thi nghiém :

- Can ky thuy tinh thuat do chinh xac 0,1g;
- (314 treo;

- Thung nude 20°C £ 2°C;

- Tu khi hau;

- Nhiét ke do chinh xac 0,1°C.






c2. Trinh tu thi nghiem :

- V& sinh sach mau, bao dudng trong ti khi hau
12 g10;

- Can khoi lugng mau kho;

- Ngam mau bdo hoa bé mit trong thung bao 6n
20°C trong 30 phut ( theo PP AASHTO 1a 4
phut );

- Can mau trong nuéc, vot ra lau nhanh bang
ghe¢ am & can trong khong khi;

c3. Tinh toan ket qua : ( Xem tai lieu )



3. Xac dinh d6 bido hoa nudc & d6 nd thé
tich :

a. Thiét bi thi nghiém :

- Tuwong tu thi nghiém xac dinh dung trong
va :

- Binh hut chan khong;

- Bom chan khong;
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b. Trinh tu thi nghiem .

- Mau di thi nghiém khoi lugng thé tich dua vao
binh hat chan khong;

- Hut chan khong dén 10ml Hg, gilt trong 1,5
010;

- M van xa dén ap suat thong thuong, gitt trong
1210;

- Lay mau ra can trong nudc & can trong khong
khi;

Néu muon >§éc dinh do bao hoa nuodc lau tiép tuc
ngam mau vao nuoc trong 15 ngay dém.



4. Xac dinh khoi lugng riéng BTN :
a. Phuong phap :

- Tinh toan : thong qua khoi luong riéng &
ham luong ting thanh phan trong hon hop
BTN tinh khoi lugng riéng - chi phu hop
trong qua trinh thiét ké BTN.

- Thi nghiém truc tiép : thi nghiém cung véi
viec xac dinh khoi lugng thé tich thuc
BTN dé tinh toan d6 rong con du cua
BTN. Phuong phap thi nghiem cua Vit
Nam va AASHTO khac nhau rat nhiéu.



b. Thiét bi thi nghiém :
- Tuwong tu thi nghiém xac dinh d6 bao hoa
nudc, can thém binh ti trong;

- Phuong phap ctia AASHTO can thém 1 binh
chan khong;






c. Trinh tu thi nghiém :

cl. Theo 22 TCN 62-84 .

- Pap nhé mau BTN (<10mm), say kho;

- Can 2 mau, moi mau khoang 50 +200g;

- Can khoi lugng binh ti trong kho & binh chira nudc cat dén
ngang vach dinh mtrc ¢ 20°C;

- P06 bét nude cat trong bin}} con 1/3 , cho BTN vao binh, cho
thém 30 giot phu gia tham udt;

- Cho 2 binh vao binh chan khong, hut chan khong dén 10mm
Hg, gitr trong 1 g10;

. Léy binh ra, d6 thém nudc cat dén vach dinh mirc, dwa vao
thung bao 6n 30 phut ¢ nhiét 40 20°C;

- Léy binh ra, lau sach, can khoi lwong.



cl. Theo AASHTO :

- Tach mau BTN, séy kho;

- Can mau ( 500 +4000g tuy theo Dmax );

- Cho nudc cat 25°C vao day binh, can khoi lugng;

_ D6 b6t nude, cho mau vao binh, hat chan khong dén
3,7+ 0,3 Kpa; gitr trong 15 phut;

- M@ van X,é. de ap s‘uét tré vé binh thuong, do thém
nudc cat 25°¢ day binh;

- Lau sach, can khoi lugng trong vong 10 phit.

Tinh toan do rdng BTN tir khoi luong thé tich & khoi
lwong rieng cua BTN.



5. Xac dinh cuong do chiu nen cua BTN :
a. Muc dich :

Xac dinh do bén chiu nén ctia mau BTN hinh tru
c6 chiéu cao bang duong kinh.

Thi nghiém thuc hién trong qué trinh thiét ké
hon hop trong PTN hoic kiém tra chat lugng
hon hop trong qua trinh thi cong, 1a 1 co sé
dé nghiém thu mat duong BTN néu thi
nghi¢m theo phuong phap A cua Quy trinh
th1 cong & nghiém thu mat duong BTN rai
nong.




b. Thiét bi thi nghiém :

- May nen;

- Thung ngdm mau 6n dinh nhiét;
- Nhiét ké do chinh x4c 1°C;

- Tu khi hau.
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c. Trinh tu thi nghiem .

- Dudong ho mau dat trang thai thi
nghiém ( mau kho & nhiét do 20 &
60°C, mau bao hoa nudc & nhiét do
20°C, mau bdo hoa nudc 15 ngay
dém & nhiét do 20°¢ )

- Dua mau Ién may nén, bat may neén
mau dén khi pha hoai.



d. Tinh todn ket qua : ( Xem tai lieu )

e. Luuy :

- Toc do nén phai dam bao 3 + 0,5mm/phut.

- Két qua nén cac vién mau trong to khong
duoc sai khéc qué 10%.

- Tmh toan hé sO On dinh nudc, nhiét tu cac
to mau.



6. Thi nghi€ém Marshall :
a. Muc dich :

Xac dinh do bén Marshall (Stability), do chay(Flow)
cia mau BTN, tir d6 tinh toan tiép thuong so
Marshall.

b. Thiét bi thi nghiém :

- May Marshall;

- Thung ngdm mau Marshall;

- Nhiét ké do chinh x4c 0,1°;

- Pong ho bam giay;

- Thuéc kep do kich thudc mau.



[—

1

L)
waEn
hanwl
“‘“1
Haw
b 0L RN

Tl
1




V176-02

nhieu.dcct@gmail.com .



c. Trinh tu thi nghiem :

- Bat thung dudng ho mau dat nhiét &6 60 + 1°C;
- Ngdm mau trong thung dudng ho 60 = 5
phut (AASHTO T245 1a 30 + 40 ph);

- V¢ sinh may, bo1 cl?lu chéng‘ dinh vao mat
trong khuon nen, di€u chinh dong ho luc vé 0

- Lay mau ra, dua vao khuon nen, diéu chinh
thot nén 1én trén de dong ho luc chuyén vi,
doc so doc ban dau ¢ dong ho do do chay;

- Bat may nen mau dén khi pha hoai, doc gia tri
sau cua dong ho do do chay & dong ho do
lue.



d. Tinh toan ket qua : ( Xem tai liéu )

e. Luuy :

- Thoi gian thi nghiém mau khong qua 90
giéy (Viet Nam) va 60 gi1ay (AASHTO)
tor khi1 vot mau khoi thung du:é’ng ho.

- Phai hiéu chinh do on dinh néu chiéu cao
mau khic 63, S5mm.



7. Xac dinh thanh phan hat & ham lugng
nhua BTN :

a. Muc dich :

- Kiém tra chat lwong ché tao BTN & tram
tron, trén xe van chuyén ho#c phéu chira
may ral.

- Kiém tra chat lwvong mat duong BTN sau
khi da thi cong xong ( néu chua kiém tra
trong qua trinh thi cong ).



b. Thiét bi thi nghiém:

- Dung cu chiét tach nhua (x6c-1ét) hoic may
phan tich ham lugng nhua (ly tam);

- Can ky thuat do chinh xac 0,1g va 0,001g;

- B0 sang tiéu chuan;

- Binh dung 3 - 5 lit;

- ong ludng 100ml;

- Giay loc duong kinh 31,5cm;

- Ta say;

- Bép;

- Dung mo1 hoa tan nhua ( Etylen hoic dau hda )
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c. Trinh tu thi nghiém :

cl. Dung dung cu Xoc-lét :

- Lam roi BTN, say kho & nhiét d6 50 + 60°C;

- Can khoi lugng mau BTN kho;

- D6 BTN vao bao giay loc, dua vao dung cu;
-P6 dung mo1 Etylen vao binh, lép dat dung cu;
- Pot néng dung mdi cho hoa tan hét nhya;

- Say cho dung mdi bay hoi hét, can khoi luong
nhua;

- Say kho phan cot liéu, can & phan tich thanh
phan hat.



c2. Dung may ly tam nhya :

- Lam ro1 BTN & nhiét d6 110 £ 5°€;

- Can khoi luong mau BTN kho, giay loc;

- Do BTN & dung mo1 vao dia quay, ngam
mau 1 g10;

- Pua dia quay vao may, dat giay loc, lap
dia day, dong nap may;

- Bat may quay dé dung mo1 da hoa tan
nhyua tach ra ngoai do luc ly tam, do
thém dung moi, quay 2 dén 3 lan nita
cho dén khi dung mo1 cO mau sang. Thu
toan bo dung moi chay ra, xac dinh thé
I PRy = §



- Chai khoang chat bam trén loc, say kho
giay loc & cot liéu con lai trong dia
quay, can khoi lu’(mg dé xac dinh Iuong
cot lidu lan trong giay loc;

- Lay 100ml dung moi lan nhua & khoang
chat, loc qua giay loc it tro, nung g1ay O

nhlet d6 500 + 600°C, can lal de xac dinh
lu:()’ng khoang chat 3n trong dung moi;

- Say kho phan cot liéu, dem phan tich
thanh phan hat.



Chwong 8

THI NGHIEM CHAT LUONG
MAT DUONG



Cac n01 dung chinh

1. Thi nghiém danh gia cuong do mat duong.
2. Thi nghiém danh gia d6 bang phang.
3. Thi nghiem danh gia do nham.



8.1. Thi nghiem cuong do mat duong

1. Cac phuong phap danh gia cuong do mat
duong:

- Cuong do mat duong thuong dugc danh gia
thong qua tri sO mo dun dan hoi (tinh hoic
dong).

Ban chat ctua phuong phap 1a do dac gia tri do
[in dan hoi ciia mit duong dudi tac dung cua
tai trong dé tir d6 tinh toan Edh.



Bién dang cua mat duong dudi tac dung cua tai trong xe

nent deflection Is measured by applying a force to the pavement and measuring the
vernent deflection, In the case nkelman beam, this force Is the

ght of a f tires and the measured defl rtical movermnent of the defl
n {see animati center as the truck dri static equiprment, this force is

applied repeate: a eyclie load and the deflection basin is measured in a number of

locations. Faor impact equipment, this force is applied as a single or mulitiple quick impacts.

L Animate ) (£)2003 Steve Muench Chéu V6ng
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Deflection Measurements

erment deflection. In the case of the benkelman beam, this

than
n (see anima - For static equipment, this force is

applied repeatedly a cyelic load and th ion basin is measured in a number of

locations. For impact equipment, this foree is applied A le or mulitiple quick impacts.

Animate J (£)2003 Steve Muench




a. Nhom thiét bi do vong ¢ trang thai tinh :
_ ban nén tinh, cin Benkelman:

- Thiét bi do vong di ddng - tu dong;

Po vong do vong mat duong bang can Benkelman
AL TG . e (Y

support Beam



Thiét bi do do vong di dong




b. Nhom thiét bi do vong o trang thai dong

- nhom thiét bi do vong dong hoc on dinh
( Dynaflect, Road Rater)

Dynaflect



So d6 do do lin Dynaflect




RGETRENTS




- Nhoém thiét bi do vong dong hoc kiéu
xung luc loar nhe ( Falling Weight De
flectometer - FWD) dung cho duong 0
to.
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- Nhoém thiét bi do vong dong hoc kiéu
xung luc loar nang ( Heavy Weight De
flectometer - HWD) dung cho duong
san bay.
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Cong thic chuyén doi do lin dan hoi

- Dynaflect sang Benkelman :
BB =20.63 (D)
- Road Rater sang Benkelman :
BB =2.57 + 1.27(RR)
- FWD sang Benkelman :
BB = 1.33269 + 0.93748 (FWD)



2. Thi nghiém mo dun dan hoi mit duong bang
can Benkenman (22 TCN 251:1998):
a. Pham v1 ap dung:

Cac ket cau mat duong c6 tinh toan khoi (BTN,
CPDD GCXM, cat GCXM, dat GC vou...)

b. Thiét bi, dung cu thi nghiém:

- Xe tiéu chuan.

- Can Benkenman.

- Nhiét ké.

- Pong ho bam giay.

- Cac dung cu khac...



Can Benkenman Matest <+
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c. Chuan bi thi nghiém

- Phan chia tuyen thanh cac doan dong nhat, 1
doan dong nhat do 20 diém.

- Panh dau vi tri cac diém do ( cach mép duong
0,6-1,2m).

- Chuan bi xe do : xe c6 truc don, banh kép,
Q=10000daN, D=33cm, p= 6daN/c:m2 tai
chat doi Xu:ng & khong thay doi.

- Kiém tra can do vong, do tai trong xe, dién tich
vet banh, tinh toan duong kinh ve€t banh
trong duong & ap luc banh xe xuong mat
durong.



d. Trinh tu thi nghiém :

- Cho xe do vao wvi tri; Po nhiét do mat
duong.

- Pat dau do vao tam khe ho gitra 2 banh;
hi¢u chmh dong ho do.

- Poc s6 doc ban dau khi kim déng ho on
dinh - lo;

- Cho xe tu tur tién vé phia trudc cach diém
do t01 thiéu 5m;

- Poc so doc khi kim dong ho 6n dinh - 1.



e. Xu ly két qua do vong :
- Tinh d6 vong dan hoi tai diém do :
Li=(L,-L,).K
- P6 vong tinh toan tai diém do :
Litt =Kq.Km . Kt. Li
- Tinh @0 vong dan hoi dic trung Ldt cla
tirng doan duong thur nghiem :
Ldt=Ltb + K.0
- Tinh tri s0 md dun dan hoi dic trung cia
doan thir nghiem.



E = 0,693.1;:—1).(1 —u’),daN/cm®
Trong d6 hé so Pgtét—xéng u=0,3.
f. Cac luu y khi thi nghiem :
- Ph1,1:0’n’g phap thi nghié‘m chi ap dung gho
ket cau ao duong co tang mat toan khoi.
- Nhiet do mat duong khong 1on hon 40°C.
- Phai thuong xuyén kiém tra nhiét d6 mit
duong.



3. Thi nghiém mo dun dan hoi bang ban nén tinh
(22 TCN 211:1993) :

a. Thiét bi, dung cu thi nghiém : ban nén, kich,
dung cu do do lun.
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3. Thi nghiém m6 dun dan hoi bang ban nén tinh
(22 TCN 211:1993 ) :
a. Thiét bi, dung cu thi nghiém : ban nén, kich,

can Benkelman.
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b. Chuan bi thi nghiém :

- Phan chia tuyér} thanh cac doan dong nhat, 1
doan do 20 diém.

- Banh dau vi tri cac diém do (cach mép duong
0,6-1,2m).

- Kiém tra can do vong, kich.

- T P tinh todn (daN/cm®) % tinh lyc kich
(DaN) # tra bang hi€u chuan kich d€ bi€t so6
doc dong ho cua kich.



c. Trinh tu thi nghiém :
- Cho xe do vao v1 tri;

- Pat ban nén dudi sat xi xe sao cho ban nén tiep
xuc hoan toan vo1 mat duong, lap dit bo
phan do do [in dan hoi.

- Kich dén cap luc tinh toan, giit 5 pht.

- Xa kich, doc s0 doc ban dau khi kim dong ho
on dinh - 10'

- Kich den cap luc tinh toan, doc so doc khi kim
dong ho on dmh |

- Xa kich, doc so doc khi kim dong hd on dinh -
1



Ghi chu:

- Vigc chia thanh 4 cap ap luc dé gia tai
va do tai ro1 quan trac do lun ¢ tung
cap s€ cho phép xay dung dugc quan
h¢ gitra ap luc va do lun dan hoa.



d. Xir Iy két qua do vong :
(theo 22 TCN 251:1998)
- Tinh tri s6 md dun dan hoi dic trung cia
doan thir nghiem.
n P.D
“ 4L,

E .(1-p*),daN/cm®
Trong d6 hé s6 Poat-xéng:

. khi do Echung: u = 0,3.

. khi do Enén : p=0,35.
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e. Cac luu y khi thi nghiém :

- Phuong phap thi nghiém ap dung cho ca
két cau 4o duong co tang mat toan khoi
va khong toan khoi.

- Ap luc phan bo trén ban nén tuy thudc
vao 1op vat li¢u:

. Nén dat : 2 = 2.5 daN/cm?2.
. Lop méng : 4 =+ 4,5 daN/cm?.
.Lop mat : 5,6 + 6,0 daN/cm?.



5. Thi nghiém mo dun dan hoi mat duong thiét
b1 FWD (22 TCN 336:2006 ):

a. Muc dich thi nghiém :

- Dung cho géng, téc,kié,m tra, danh gia cuong do mat
duong dé thiet ké két cau mat duong theo 22TCN
2774:2001 hoac theo AASHTO.

- Khong sir dung dé thiét ké két cau mat duong theo
22TCN 211:1993.

b. Ban chat phuong phap:

- Cho khoi tai trong Q c6 chiéu cao H roi xudng 1 tam
ep co duong kinh D=30cm (’du:qg: boc 1 16p cao su)
thong qua b0 phan giam chan dé tao ra 1 xung luc
cO tho1 e1an tac dunge khoang 0.02 = 0.06 g1ay.



- Cac thiét bi cam bién s€ ghi lai @0 14n cua mat duong
khi xung luc tac dung, 1a co sé dé tinh toan mo
dun dan hoi hitu hiéu ctia nén duong, két cau mit
dudng & tinh toan chi s6 két cau hitu hiéu.

c. Thiét bi, dung cu thi nghiém : thiét bi FWD




d. Chuan bi thi nghiém

- Phan chia tuyén thanh cac doan dong nhat
(500 +1000m), 1 doan dong nhat do 20 dlem
Nhing doan yeu cuc bo co thé ngan dén
100m (do t6i thiéu 15 diém).

- Panh dau vi tri cac diém do ( cach mép duong
0,6-1,2m).

- Neu du'cmg nhleu lan xe, do ¢ lan xe quan sat
thay yéu nhat.



¢. Trinh tu thi nghiém :
- Lam sach v1 tri thi nghiém.

- Cho xe do vao vi tri; Do nhiét d0 mat duong
(3() pht/11an).

- Ha tam ép & cac cam bién vao vi tri.

- Nang qua nang Ién cao, tha roi xuong dé tao
xung luc (xap xi 4OKN)

- Lap lai lan nira, néu ket qua do vong sa1 khac
khong qua 5% thi lay két qua lan 2.

- Néu ket qua do vong sai khac qua 5% thi lam
lai 1an 3, 4, 5 cho dén khi dat.

- Néu khong dat kiém tra lai thiét bi.



f. Xu ly ket qua do vong :

- Modun dan ho1 cua nén duong tar diem do 1:

M — 2,4.P
Voi: P - xung lyc (KN); Cood,r
r- la khoang cach tu diém do do vong

dén tdm tam ép truyén tai trong (thoa man
diéu kién r = 0,7ae ), cm;

dri - 1a d6 vong ctia mat duong (khong diéu
chinh do vé nhiét do tinh todn ctia mit
duong) tai diém cach tadm tam ép mot khoang
lar, cm.



- Modun dan ho1 dac trung cua doan nén duong:

Zn: Mri
i=1

M_

r

n
M6 dun dan hoi hitu hiéu ctia nén duong dung
dé thiét keé:
M* =0,33.M,



1w cong thuc sau tinh ra dugc cac Epi:

(

d =1,5.p.a

\
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E \ Epi
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\/ M, y

Modun dan hoi dic trung ctia doan duong:

E

P

n




8.3. Thi nghiém do bang phang

1. Cac phuong phap danh gia do bang phing
mat duong :
a. Dung thudc 3m.




b. Dung thudc co6 banh xe (Profilograph ).
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¢. Xac dinh chi so IRI (International Roughness Index):

Measured
Profile

ody Mass

uspension Spring
nd Damper

xle Mass

ire Spring




Video Booms and Strobe Lights
This equipment allows for videotaping or photographing of the
roadway for distress analysis and general cataloging.

ct@ﬂtoegratEd Aﬂﬂf}’ifﬁ VEhiCIE photos/information courtesy of

(click here to display interactive picture directions) Roadware Group Inc.



mime'm

IR mikm

Erceion Gullies and
Dezp Depressions

Frequent Shalow
Depressions, Some
Desp

Frequent Minor
4 Depressiorns 6.0

Surface :
Imperfections_3.2

+ 2.0

2.5

15

Mormal Use

S0 km/h

110

100

T 80 km/h

e 80 km/h

40 100 krm/h

Airport ey lder
Funways & FPavements Pavements
superhighways

Maintined Damaged Fough
Unpaved Pavements  Unpawved
Foads Roads




2. Panh gia do bang phang mit duong bang
thuoc 3m ( 22TCN 16-79):

a. Thiét bi:

- Thuoc 3m co tiét dién chit nhat rong, thang,
lam bang hop kim nhe c6 d6 vong glu:a thudc
do trong luong ban than khong qua 0.5mm;

_ Ném do khe hé ¢6 cac khac 3, 5, 7, 10, 15mm




b. Trinh tu thi nghi€ém :
- 1km do 3 dén 5 mat cit;

- 1 mit cat do 3 vi tri : tim duong & cach mép 1&
duong S0cm;

- ta1 v1 tri do dat thudc doc theo truc duong, do
khe ho bang ném tai cac vi tri 50, 100, 150,
200, 250cm;

c. Tinh toan két qua :
- Tinh % s0 khe ho;
- Danh gia theo quy trinh;
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8.4. Thi nghiém do d0 nham

1. Cac phuwong phap xac dinh d0 nham mat dwong :

a. Phuong
b. Con lac
c. Xac din
d. Xac dinl

phap rac cat :

Anh :

1 cu ly ham xe :

1 hé sO bam ngang ( Sideway-force test ) :

e. Xac din

1 hé s6 bam doc ( The Bracking-force test ) :
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2. Xac dinh d0 nham miat duong bang
phuong phap rac cat ( 22 TCN 278-01):

a. Thiét bi :

- ong dong 25¢cm3;

- Ban xoa cat duong kinh 65 + Smm;
- Ban chai, thudc thep;
-Can 0,1g.
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b. Trinh tu thi nghi€m :

- 1 doan da1 dién da1 500 - 1000m;

- mdi lan xe trén doan do 10 diém;

- dong cat d6 vao ong dong;

- dung ban X0a san cat tu trong ra ngo’éi
theo hinh Xoan oc cho dén khi cat lap
day cac cho map mo trén mat duong, vet
cat cO hinh tron;

- do duong kinh veét cat ta1 4 vi tri theo cac
phuong vuong goc vo1 nhau.



Giéi thiéu thém mét so hinh 4nh
vé thiét bi kiem tra bé mat mat duwong
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