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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)




Hop nhém thi nghiém dd am...
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c. Trinh tu thi nghiém :

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 lwgng mau kho & 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— Y 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.
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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
lwong (Gj).



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.






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.

- Pong 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 dé nudc trong ong dén ding
vach 1000ml.

- Dung que khuay dé khuay huyén phu trong 1
pht ( cir 2 gidy kéo 1én day xuong 1 1an).

- Ghi lai thoi diém thoi 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
phu 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 :

- Phai do nhiét d0 huyén phu mébi lan 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)




Dung cu xac dinh giéi han chay kiéu Va-xi-li-ép khac

S165 + B057-02




Dung cu x4c dinh gidi han chay Casagrande

hang Matest

S5172-01



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-xo0 . . .
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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 g10 (theo 22TCN 333: 2006).



So do bo tri chay dam
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- 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
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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

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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B0 dung cu rot cat
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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

sénh vé&i mét biéu gia tri chuan thich horp.




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

Man hinh
B& mat dat
-+ Bau thu tin hiéu
1_ 1

Buéng din phd tn

Nguén phé 14
guon pho ton Min = 50 mm (2 in)

Hinh 4.1 So dé nguyén ly do truyén truc tiép

Man hinh hién thi

/ i :|:—JI‘5

B& mat dat L J Pau thu tin hiéu
I \ '
MNgudn phd td

Budng dan ph tén

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

S215+H009-01 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

Chicu séu ép lin (mm) - e
Chieu sau ép lun (mm)




- 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
»
d
- W
[
2z
,/
/
//
,/
"/
L~
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 ciia 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;

- Cac dung cu khac . . .



My cat phang tmg bicn
.
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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
duong 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 . . .






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
bién 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 )
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