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TOM TAT: Déi vdi cong trinh dat (nén nha, nén dudng,...), mic d6 nén chat 1a yéu t6 chit luong co ban
béo dam 6n dinh 1au dai va hiéu qua kinh té cong trinh. Mtic d nén chat cang cao thi kha nang chiu tai
cong trinh cang 16n. Song muc do nén chit cia nén cong trinh khong chi phu thudc vao vat li€u, ma con
lién quan rat nhiéu dén trang thiét bi, nang lugng dam nén. i véi mdi loai vat liéu, mic d6 nén chit
duogc biéu thi bang ty sb gitta khéi lugng thé tich kho thuc té thi cong dat duoc véi khdi luong thé tich
kh6 16n nhat ctia chinh dit d6 xac dinh dugc theo thi nghiém ddm chit tiéu chudn trong phong thi nghiém.
Do vy, cac thi nghiém trong phong dé xac dinh gia tri do chat tiéu chudn phai dugc nghién ciru sao cho
phil hop vé6i cong nghé thi cong dam nén tai hién truong. DO chat tiéu chudn cia dit trong phong thi
nghiém dugc xac dinh dua trén hai thiét bi ¢m chit chinh: thiét bi theo Proctor tiéu chuan va thiét bi theo
Proctor cai tién.

TU KHOA: phuong phap, d6 chit tiéu chuan trong phong.

ABSTRACT: For earthworks (house foundation, road, ....), the degree of compaction is the basic quality
factor to ensure long-term stability and economic efficiency of the project. The higher the degree of
compaction, the greater the building load capacity. However, the degree of compaction of the structure
depends not only on the material, but also on equipment and compaction energy. For each type of
material, the degree of compaction is expressed as the ratio of the actual applied dry volumetric mass
achieved to the maximum dry volumetric mass of the same soil determined by the standard compaction
test, standard in the laboratory. Therefore, laboratory tests to determine the standard compaction value
must be studied to suit the compaction construction technology. Standard soil compaction in the
laboratory is determined based on two main compaction devices: the standard Proctor device and the
improved Proctor device.

KEYWORDS: method, Standard compaction in the laboratory.

1. GIOI THIEU CHUNG dam chit tiéu chuan trong phong sao cho phit hgp
v6i diéu kién thi cong thuc té ngoai hién truong 1a

Mbi loai thiét bi co cac thong s6 ky thuat va = ",
mot van dé thiét thuc.

quy trinh thiét bi khic nhau, do d6 céc két qua thi
nghiém ciing khac nhau. Mot s6 két qua thi nghiém  1.1. Phwong phép nghién ciru
xac dinh do chat tiéu chuin theo phuwong phép
Proctor cai tién cho két qua 16n hon nhiéu so vdi
viéc xac dinh theo phuong phép Proctor tiéu
chuan. Vi véy, lya chon phwong phap thi nghiém

- Thiét 14p quan hé twong quan giita cac gié tri
d6 chat tiéu chuan nhan dugc khi thi nghiém trén
hai thiét bi: Proctor tiéu chuan va Proctor cai tién.
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- Phuong phép phéan tich anh hudéng cia mot
s6 yéu t6 thudc vé cong nghé dam nén va loai dat
dép dén thi nghiém dam chit tiéu chuén trong
phong nhu dnh hudng cta céng dam, ham luong
hat tho...

- Thu thap va tong hop két qua thi nghiém xac
dinh do chat tiéu chuin trong phong cho mdt sb
loai dit ddp dién hinh: dit roi va dat dinh c6 13n soi
san. Vdi cung mét loai dat, thi nghi€ém xac dinh d¢
chit dong thoi theo hai tiéu chudn TCVN 4201-
2015 va AASHTO.

1.2. Tai liéu st dung

- Bai bao da str dung két qua nghién ctru vé thi
nghiém xac dinh d6 chit tiéu chuan do cac tic gia
d3 thuc hién qua cac dé tai, luan an.

- Tir két qua nghién cru cua dé tai, bai bao
bude dau lam co s& cho viée danh gia va lga chon
phuong phdp thi nghiém xac dinh dd chat tiéu
chuén trong phong phu hop véi didu kién lam viéc
clia cong trinh va cong nghé thi cong dim nén
thuc té.

2. SU GIONG NHAU VA KHAC NHAU GIUA
CAC PHUONG PHAP

Thi nghiém x4c dinh d¢ chit tiéu chuan trong
phong dugc thuc hién theo hai phuong phap:
Proctor tiéu chudn va Proctor cai tién.

2.1. Thiét bi thi nghiém
2.1.1. Thi nghiém Proctor tiéu chuin

Phuong phap nay duoc R.R. Proctor d& xut
nam 1933, d trinh bay co s thi nghiém dim chit
tiéu chuan hién dang con dugc st dung rong rai.
Thong s kich thude cua thiét bi duoc trinh bay ¢
bang 1. Ngoai ra c6 thé dung loai cdi 16n c6 thé
tich 2124 cm?, duong kinh 152.4 mm thay thé cho
loai cdi nho néu trong bang 1, nhung véi sé lan
dam cho mdi 16p 13 55 hodc 56 lan.

Bang 1. Thong s6 k§ thuit ciia thiét bi thi nghiém

Khoi | omg | ss | e | S0
Proctor | lwong , ~ | Chieu , B <. | lan
oA R kinh dé .| lop | tich coi 2

tiéu qua N cao roi ) N dam

2 X dam dam dam x.
chuan dam (mm) H (mm) ) (cm®) moi
(kg) 16p N

ASTM | 2.495 50 305 3 943 25

Theo hé 2.5 50 hodc 300 3 1000 25

SI 100
TheoBS | 2.5 50 300 3 1000 | 27

ang chup

T

=

Hinh 1. Thiét bi dAm chit tiéu chuin

2.1.2. Thi nghiém Proctor cdi tién

Cung v6i sy cai tién cia thiét bj ddm chat
ngoai troi va yéu cau xay dung thuc té, thi nghiém
Proctor tiéu chuan duoc cai tién dé phu hop véi diéu
kién hién truong mot cach tdt hon. Thi nghiém
Proctor cai tién duoc tién hanh véi cing mot loai
khu6n nhu Proctor tiéu chuan. Thong sb kich thudc
ctia thiét bi dwoc trinh bay & bang 2. Ngoai ra c6 thé
dimg loai cbi 16n c6 thé tich 2124 cm’, dudng
kinh 152.4 mm thay thé cho loai c¢bi nho néu trong
bang 2, nhung vé6i sé 1an ddm cho mdi 16p 1a 55
hodc 56 lan.

Bang 2. Thong s6 ky thuat
cua thiét bi thi nghiém

Ko A

KU pomg | | 86 | e | S

Proctor | luwgng B % | Chiéu i , .| lan

n . kinh dé .| lop | tich coi X

tiéu qua R cao roi 2 N dam

2 A dam dam dam .
chuan dam H (mm) ) moi
(kg) (mm) n (cm 16p N

ASTM 4.54 50 457 5 943 25

Theohé¢ | 4.5 50 450 5 1000 | 25

SI
Theo BS 4.5 50 450 5 1000 27

Thiét bi dam chat ¢6 hinh dang va kich thudc
khéc nhau cta cbi tiéu chuan va cdi cai tién. Hinh
dang va kich thudc ¢di ddm chat (Kich thude tinh
bang milimet).
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2.2. Quy t'r‘mh xac 7dinh dé chat trong phong
theo mot so tiéu chuan hién hanh
2.2.1. Theo tiéu chuén Viét Nam (TCVN 4201-2015)
a. Thiét bi dam
Céi dém nén va can dan bua bflng kim loai C(:)
cac thong so va kich thudc theo hinh 2 véi sai s
cho phép 0.1%

|- Eng chyp

véng khdng ché
dd cao roi

cén din bia

\
L -
o

Hinh 2. Thiét bj dim chiit theo tiéu chuin
TCVN 4201-2015

Bang 3. Cac thong sb va kich thwéc
ciia thiet bi dam chit theo TCVN 4201-2015

Kich thuéc ciia khéi lwgng dim nén Puing .
, Khoi
Loai Pui kinh o
oai A X uon,
b 1 DU cpidu | Thétich | ciadé | oo
thiét bi | kinh trong N . A cuia bua
.z, cao ciia ciia coi dam (ke)
cia coi .
¢0i (mm) (em®) (mm)
(mm)
A 100 127 1000 100 2.5

b. Chudn bi mau thi nghiém

- Khi miu c¢6 d6 4m ty nhién 16n hon khong
nhiéu so v6i d6 4m tét nhat, khi thi nghiém phai
lam khé dit bang cach phoi kho gié hodc siy
khé & nhiét do < 50°C. Sau d6 dit dugc nghién
(trinh pha v& cac hat thé tw nhién cua dit) va
cho qua rdy Smm.

Tinh luong hat qua ¢& bang ti sb phan trim so
voi toan bo lugng vat liéu dung dé thi nghiém theo
cong thuc:

_m, ><(1+0,01W0)

= x100 M
Mx(1+0,01W,)

Trong d6: P 1a lugng chira cac hat qua cd, tinh
bang phan tram (%);

m, 1 khdi lugng 4m cua phan vat lidu qué ¢,
tinh bang kilogam (kg);

M la khéi luong 4m cua toan bd maiu thi
nghiém, tinh bang kilogam (kg);

W, 1a d6 4m ciia phan hat quéa c&, tinh bang
phan tram (%);

Wo 14 d6 am cua toan bd mau thi nghiém, tinh
bang phan tram (%).

- Chon khoang 15kg dat di qua sang 5mm,
chia ra it nhat 5 phan, mdi phan hon 2,5kg, cho vao
khay va phun vao cac lugng nude khac nhau dé c6
d6 4m tir 5 dén 30% (trong do6 c6 hai gia tri d6 4m
16n hon va c6 hai gia tri d6 4m nhé hon dé 4m tt
nhat). Luong nudc phun vao dat dé du ché do am
dugc tinh theo cong thuec:

0,01m

=2 x(W-Ww 2
=T o.om M) @)

Trong do6: q 1a lugng nudc phun thém, tinh
bang gam (g);

W 14 d6 4m cua vat lidu can dy ché, tinh bang
phén tram (%);

Wi 1a d6 am cua vat liéu trude khi 1am am
thém, tinh bang phan trim (%);

m 1a khéi lwong vat liéu trudc khi lam 4m
thém, tinh bang gam (g).

- Trude khi thi nghiém, mau dat phai dugc tron
déu va 1 it nhat 1 gio sau khi tron. Néu khéi lugng
dat dung dé thi nghiém bi han ché, cho phép st
dung lai dét sau 1an thi nghiém dau tién dé ché bi
mau cho cac 1an thi nghiém tiép theo. Mau st dung
lai sau lan thi nghiém dau tién phai dam bao nhu
mau chua thi nghiém va sau khi phun thém nudc
phai u it nhat 15 phut. Trong truong hop nay cén
phai chon khoang 8kg dét da sang qua sang 5mm
va chia 1am 3 phan dé du ché cic d6 4m khéac nhau
cho lan thi nghiém dau tién.

c. Quy trinh thi nghiém

- L4y miu da chuén bi 6 mdi khay cho vao cbi
dam thanh ba 16p, mdi 16p chiém khoang 1/3 thé
tich c¢di dam. Dung bua niang 2,5kg cho roi tu do ¢
d6 cao 300mm dé dim riéng timg 16p. SO chay
dam cho mdi 16p dugc quy dinh theo loai dat: Déi
v6i dat cat, cat pha: 25 chay.
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Dbi v6i dat sét pha; sét ¢ chi s déo < 30:
40 chay.

Dbi v6i dat sét pha; sét ¢ chi s déo > 30:
50 chay.

- Can cur s6 16p ddm quy dinh theo phuong
phap ddm nén dé diéu chinh lugng vat liéu dam
timg 16p cho pht hop sao cho chidu day cia mdi
16p sau khi dam twong duong nhau va tong chiéu
day cua vat liéu sau khi d4m chi duge nhd cao hon
mép cbi khong qua 0,5 cm. Lap cbi chit khit voi dé
cbi. Pam 16p thi nhat: dit cdi trén mat phang chic
chin. Cho mét phan méu c6 khdi lwong phi hop
vao coi, dan déu mau va lam mit mau phang. Khi
dam phai dé cho chay dam roi tu do theo dung
chidu cao roi quy dinh va dich chuyén chay sau
mdi lan ddm dé phan bd cic nhat ddm déu khap
mat mau. Pam cac 16p tiép theo: lap lai qua trinh.

Luu y: Dé tranh phan 16p va tao diéu kién tiép
xuc tot giita cac 16p, phai ding dao rach bé mat
clia 16p da dam trude khi cho thém vat lidu vao cbi
dé dam 16p tiép theo.

- Sau khi ddm xong théo dai cdi ra, dung thanh
thép gat phang bé mat cbi mau. Trong trudong hop
bé mat mau cé nhitng vét 1om, phai lz‘iy vat liéu du
lap diy lai. Py mau ra khoi cdi va liy mét luong
vt liéu dai dién dé xdc dinh do 4m theo TCVN
4196:2015. D6i véi dat loai cat, 1dy mau xac dinh
d6 am trudce khi dam.

- Tiép tuc thi nghiém nhu vay vdi it nhit nam
c6i da chuan bi ung voi do am khéc nhau cho dén
khi dam s& két khdi luong thé tich udt cia mau
giam hoac khong tang nita.

d. Biéu thi két qua

* Khéi luong thé tich wét cia mau duge tinh
theo cong thurc:

YW 3)

Trong d6: vy 1a khdi lugng thé tich wét cua
mau, tinh bang gam trén centimet khéi (g/cm®);

M, 14 khéi lugng ciia cbi, tinh bang gam (g);

M, 1a khéi lwgng ciia miu + cdi, tinh bing
gam (g);

V la thé tich cia cbi, tinh bang centimet
khéi (cm?).

* Khéi lugng thé tich kho cua mau dugc tinh
theo cong thuec:

y
- fw 4
Va 1+0,01W @

Trong d6: y4 1a khdi lwong thé tich khé cua dit,
tinh bang gam trén centimet khdi (g/cm®);

W 1a d6 4m cua dét, tinh bang phan tram (%);

vw 1a khéi luong thé tich w6t cua mau, tinh
bang gam trén centimet khdi (g/cm®).

- Dung s6 liéu thi nghiém dé tinh toan va vé
dudng cong quan hé gitta khdi lugng thé tich kho
va d6 4m. Piém cuc dai cua duong cong co toa do
mg vé6i khéi luong thé tich kho 16n nhét va d6 4m
t6t nhat. Néu trong mau thi nghiém c6 ty 18 hat qua
¢ chiém trén 5% thi dung cic cong thirc hiéu
chinh sau day dé tinh toan:

Vamax * P 5)
p; -0,01 ch x (P; Y dmax )

Wophc :Wop ><(1_O,OIPqC)‘f‘O,OquC>< ch (6)

Ydmaxhc =

Trong d0: Yamaxhe 14 khéi lugng thé tich khé 16n
nhét cua vat liéu bao gém ca hat qua cd, tinh béng
gam trén centimet khdi (g/cm®);

Yamax 12 khoi lugng thé tich kho 16n nhat cua vét
li€u nhan dugc tu thi nghiém dam chat, tinh béng
gam trén centimet khdi (g/cm’);

ps’ 12 khdi lugng thé tich hat cua phan hat qua
¢& xac dinh theo TCVN 4195:2015.

pn 12 khdi luong riéng cua nudc, tinh bang gam
trén centimet khdi (g/cm’), duoc ldy bang 1 g/cm’;

Wop 12 d0 am tbt nhat cta vat liéu nhan duoc tir
thi nghiém dam chit, tinh bang phan tram (%);

Wophe 12 0 am tt nhat cua vat liéu bao gé)m ca
hat qua cd, tinh bang phan trim (%);

W 12 @6 4m cua hat qua c&, tinh bang phan
tram (%);

P, 12 ham lugng phan trim cia cac hat qua cd,
tinh bang phan tram (%).

- Pé kiém tra duong dam chat tiéu chuan, co
thé biéu dién thém duong bao hod. Puong nay biéu
dién khéi luong thé tich kho dat duoc do khi trong
mau hoan toan thoat khoi 16 réng nhd dam chat
lién tuc. Puong bao hoa la duong cong ly thuyét va
phu thudc vao khoi Iugng thé tich hat cta vat liéu,
duogc tinh theo cong thuc:

P (7
1+0,01Wx Ps
Pn
Trong d6: yaen 12 khdi lugng thé tich kho cua
vat liéu hoan toan bao hoa, tinh béng gam trén
centimet khéi (g/cm®);

Yd(on) =
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ps 1a khdi luong thé tich hat cia vat lidu, tinh
bing gam trén centimet khéi (g/cm?);

pn 14 khéi luong riéng ctia nudc, tinh bang gam
trén centimet khéi (g/cm’);

W la d6 4m ctia vat liéu, tinh bang phan trdm (%).
2.2.2. Theo tiéu chuin AASHTO (AASHTO T99
va AASHTO T180)

a. Thiét bi dam

Bang 4. Cac thong s6 va kich thuwde cia thiét bi
dam chét theo AASHTO T99 va AASHTO T180
Puwong kinh
trong ciia cbi

(mm)
A4 101,6+0,406
A6 152,4+0,6604

Thé tich
ctia coi (cm®)

Chiéu cao ctia coi

Loai coi (mm)

116,43+0,1270
116,43+0,1270

943+0,08
2124+0,021

- Hai loai ddm duogc st dung 1a loai dam c6
khéi lugng 2,5kg, chiéu cao roi 305mm va loai
dam co khéi luong 4,54kg, chidu cao roi 457mm.
Kich thudc mat ¢é dam hinh tron cé dudong kinh
50,8 + 0,127mm. Pam dugc gén vOi truc hudng co
d6 roi tu do trén mau cb dinh.

b. Quy trinh thi nghiém

* Theo AASHTO T99: Phuong phéap thi
nghiém nay xac dinh twong quan giita khdi lwong
thé tich va d6 4m da dam nén trong khudn co6 kich
thude dinh sdn c6 khdi luwgng 2,5kg, chiéu cao roi
305mm. C6 4 phuong phap thay thé nhu sau:
Phuong phép A, Phuong phap B, Phuong phap C,
Phuong phép D.

- Phuong phap A: St dung khuon A4, vat li¢u
dam qua sang 4,75mm

+ Chuén bi mau:

- Pét sau khi kho gi6 (hodc sy kho & nhiét
d6 khong qua 60°C) dem nghién (tranh pha v&
cac hat thé tuy nhién cua dat) va qua sang 4,75mm
lvong mau thich hop dai dién cho miu dat. Loai
b6 hat tho trén sang. Chon méu dai dién voi khi
luong > 3kg.

+ Quy trinh thi nghiém:

- Tron that déu mau dit da duoc chuan bi véi
nudc t6i @6 am thap hon khoang 4% d6 am t6i wu.
(Trude khi thi nghiém, mau dat phai duoc tron déu
va u it nhét 1 gio sau khi tron). Mau dat da ché bi
dugc cho vao dam trong khuén A4 (c6 dai kém
theo) thanh ba 16p gan bang nhau (téng chiéu cao
16p déat khoang 127mm). Pam 25 chay cho mdi
16p. Khi dam xong, théo dng chup ra, ding dao got
phing bé mat cbi dat. Pem can mau dit + khudn dé
xéac dinh khoi lugng d4t sau khi dam.

- Liy mau tir khuon ra, cat doc tir giita mau,
ldy mot 14t mau dai dién, dem sdy khé & nhiét do
105+5°C dén khdi lugng khong déi dé xac dinh do
4m. Thém nudc vira du dé cho d6 am cua dit ting
1én khoang 2%. Lap lai quy trinh thi nghiém nhu
trén cho mdi 1an ting d6 4m. Tiép tuc mot loat quy
trinh xac dinh nhu vay cho dén khi c6 su giam
hodc khong thay d6i khdi lugng thé tich uét cua
dat sau khi dam.

- Phuong phép B: St dung khuén A6, vat li¢u
dam qua sang 4,75mm

+ Chuén bi mau:

- Dét sau khi kho gié (hodc say kho & nhiét do
khong qua 60°C) dem nghién (tranh pha v& céc
hat thé ty nhién cua da‘it) va qua sang 4,75mm
lugng mau thich hop dai dién cho mau dat. Loai
b6 hat thé trén sang. Chon miu dai dién véi khéi
luong > 7kg.

+ Quy trinh thi nghiém:

- Tron that déu miu dat da dugc chuan bi véi
nudc t6i @6 am thap hon khoang 4% d¢ am t6i wu.
(Trudce khi thi nghiém, mau dat phai duge tron déu
va 0 it nhat 1 gio sau khi tron). Mau dit da ché bj
dugc cho vao dim trong khuén A6 (c6 dai kém
theo) thanh ba 16p gan bang nhau (téng chiéu cao
16p déat khoang 127mm). Pam 56 chay cho mdi
16p. Khi dam xong, thao dng chup ra, ding dao got
phang bé mat cbi dat. Pem can mau dat + khudn dé
xéc dinh khéi lwong dat sau khi dam.

- Léy mau tir khuon ra, cat doc tur gilta mau,
ldy mot 14t mau dai dién, dem sdy khé & nhiét do
105+5°C dén khéi lugng khong ddi dé xac dinh do
4m. Thém nudc vira du dé cho d6 am cua dit ting
1én khoang 2%. Lap lai quy trinh thi nghiém nhu
trén cho mdi 1an ting d6 4m. Tiép tuc mot loat quy
trinh x4c dinh nhu vdy cho dén khi c¢6 sy giam
hoac khong thay d6i khéi lugng thé tich udt cua
dat sau khi dam.

- Phuong phap C: St dung khuon A4, vat liéu
dam qua sang 19mm

+ Chuén bi mau:

- Pit sau khi kho gié (hodc sdy kho & nhiét
d6 khong qua 60°C) dem nghién (tranh pha v&
cic hat thé tu nhién cua dét) va qua sang 19mm
lwong mau thich hop dai dién cho mau dat. Loai
bo hat tho trén sang. Chon mau dai dién vdi khéi
luong > Skg.
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+ Quy trinh thi nghiém:

- Tron that déu mau dat da dugc chudn bi véi
nuée téi do 4m thdp hon khoang 4% do am tbi wu.
(Trudc khi thi nghiém, mau dat phai duoc tron déu
va u it nhét 1 gio sau khi tron). Mau dat da ché bi
dugc cho vao dim trong khuén A4 (c6 dai kém
theo) thanh ba 16p gin bang nhau (téng chiéu cao
16p déat khoang 127mm). Pam 25 chay cho mdi
16p. Khi dam xong, théo dng chup ra, ding dao got
phing bé mit cdi dat. Pem can mau dat + khudn dé
xéc dinh khdi luong dat sau khi dam.

- Léy mau tir khuon ra, cat doc tur gitta mau,
ldy mot 1at mau dai dién, dem sdy kho & nhiét do
105+5°C dén khéi lwong khong doi dé xac dinh do
am. Thém nudc vira dit @& cho do am cua dét ting
1én khoang 2%. Lap lai quy trinh thi nghiém nhu
trén cho mdi 1an tang d6 am. Tiép tuc mot loat quy
trinh xdc dinh nhu vdy cho dén khi co su giam
hodc khong thay d6i khéi lugng thé tich uét cua
dat sau khi dam.

- Phuong phap D: St dung khuon A6, vat li¢u
dam qua sang 19mm

+ Chuén bi mau:

- Pét sau khi kho gié (hodc sy khd ¢ nhiét
d6 khong qua 60°C) dem nghién (tranh pha v&
céc hat thé tu nhién cua dét) va qua sang 19mm
luong mau thich hop dai dién cho mau dét. Loai
bo hat tho trén sang. Chon mau dai dién véi
khéi lugng > 11kg.

+ Quy trinh thi nghiém:

- Trén that déu mau dit da duoc chudn bj véi
nuée téi do am thdp hon khoang 4% do am tbi wu.
(Trudce khi thi nghiém, mau dat phai dugc tron déu
va U it nhat 1 gid sau khi tron). Mau dit da ché bj
dugc cho vao dim trong khuén A6 (c6 dai kém
theo) thanh ba 16p gan bang nhau (téng chiéu cao
16p déat khoang 127mm). Pam 56 chay cho mdi
16p. Khi ¢Am xong, thédo dng chup ra, ding dao got
phing bé mit cbi dat. Pem can mau dét + khudn dé
xac dinh khéi lwong dét sau khi dam.

- Léy mAu tr khuon ra, cat doc tir gitta mau,
ldy mot 14t mau dai dién, dem sdy kho & nhiét do
105+5°C dén khéi lwong khong doi dé xac dinh do
am. Thém nudc vira dii dé cho do am cua dét ting
1én khoang 2%. Lap lai quy trinh thi nghiém nhu
trén cho mdi 1an ting d6 am. Tiép tuc mot loat quy
trinh xac dinh nhu vay cho dén khi co su giam
hodc khong thay d6i khéi lugng thé tich uét cua
dat sau khi dam.

* Theo AASHTO T180: Phuong phap thi
nghiém nay xac dinh tvong quan giira khdi luong
thé tich va d6 am da dam nén trong khudn co kich
thude dinh sdn c6 khdi luong 4,54kg, chiéu cao roi
457mm. C6 4 phuong phap thay thé nhu sau:

Phuong phap A - Su dung khudén A4, vt li¢u
dam qua sang 4,75mm.

Phuong phap B - Su dung khuon A6, vat li¢u
dam qua sang 4,75mm.

Phuong phap C - Sir dung khuon A4, vat liéu
dam qua sang 19mm.

Phuong phap D - St dung khuon A6, vat li¢u
dam qua sang 19mm.

Quy trinh thi nghiém tuwong tu nhu quy trinh thi
nghiém theo tiéu chuan AASHTO T99, nhung &
day dét duoc dam thanh 5 16p gan bang nhau.

2.3. Sy khac nhau gilra cac tiéu chuin thi
nghiém dam chit
2.3.1. Sw khdc nhau vé kich thuéc ciia logi thiét bi

Kich thudc cta céac thiét bi chu yéu déu duogc
thiét 14p dua trén hai phuong phap dam, chiéu cao
roi bua ciing nhu khéi lugng bua dam c6 su chénh
Iéch 1a do h€ don vi dugc chon tuy theo tirng nudc.
Cu thé nhu sau:

Bang 5. Sy khac nhau vé kich thuéc
cia loai thiet bi

Puong | Chidu ::I? Puong | Khéi Cchalsu
Tiéu kinh | cao cia ciia kinh dé | lwgng roi
chuin trong cbi bi dim bia biia
(mm) | mm) | | mm) | kg) |

TCVN 100 127 | 1000 | 100 2,5 300

AASHTO | 101,6 | 116,43 | 943 50,8 |2,5va| 305
va va 4,54 va
1524 2124 457

2.3.2. Sw khdc nhau vé quy trinh thi nghiém

Nhan thiy quy trinh thi nghiém va thiét bj dam
chat theo céc tiéu chudn néu trén c6 khac nhau. Vi
vdy, theo cong thirc tinh cong ning dam don vi-
cong thirc (1-7), c6 thé thiy ring cong ning dim
don vi 6 mdi tiéu chuin ciing c6 khac nhau.

Trong cac phuong phéap thi nghiém thi cdi to
thuong duoc sir dung khi dat c6 chira ham luong
hat soi san. O tiéu chudn TCVN, luc dim chit
duoc truyén qua dé ddm c6 duong kinh ding bing
dudng kinh cta cdi dam. Trong khi dé & tiéu chuan
AASHTO thi luc ddm chat duoc truyén truc tiép
v6i vét ddm chinh 1a duong kinh dé dam.
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Bang 6. S khac nhau vé kich thuéc
cua loai thiét bi

" Thé tich | Khéi Chidu | Sb P
Tiéu L. . . So chay
chuin cia coi luwgng cao roi lop trén 116p

(em®) | buaa (kg) | bia (mm) | dim
TCVN 1000 2,5 300 3 25: cat,
cat pha.
40: sét pha;
sét c0 chi
50 déo < 30.
50: sét pha;
sétc6 ¢ hi
s0 déo > 30.
AASHTO| 943 va | 2,5va | 305va |3va | 25vas56
2124 4,54 457 5

Theo tiéu chudn TCVN thi vat liéu dé dam chat

3.2. Phan tich sw khac nhau giira céc tiéu chuén
thi nghiém dam chat

Qua phan tich va nhén xét trén, co thé théy
rang tiéu chudn ciia mdi nude déu co su khic nhau
vé thiét b cling nhu quy trinh thi nghiém. Su khac
nhau co ban trong cic tiéu chuin chinh 1a cong
nang dam, thé tich c6i dam va duong kinh dé dam.
Vi viy, Kkét qua thi nghi€ém nhan duoc tur cac tiéu
chuan thi nghiém ciing ¢6 khac nhau. Van dé dat ra
1a can phai nghién ctru va tim hiéu mic d6 anh
huéng cua cac yéu t6 trén dén két qua thi nghiém,
tr d6 1am co s& cho viéc lua chon phuong phap
dam thich hop.

Biéu két qua xac dinh dé chit theo cac
tiéu chuin khac nhau

phai duoc qua sang 5mm, néu dit co 14n soi san thi
dugc xac dinh bang cach hi€u chinh theo gia tri dam

A A1 A qs ' N KET QUA THI NGHIEM DO CHAT TIEU CHUAN
du’qc tron thle.t,\bl va lxlam luqng p han ‘trarAn tl:?n Sa;\ng S6 higu miu -2 Ngubn gbe vt ligu : Méu dét md Minh Phic- Quing Yén - Quing Ninh
Smm. Theo tiéu chuan AASHTO thi vat liéu dam Lo miu thi nghiém Dt
gom nhimg hat dat qua sang 4.75mm va 19mm. ASHIOTI®0 ANSHIO T TCVN 2012013
. , . . i . i 2 P po iy |01 tong thé bod Khéi uong o4 Khdi wong thé
Qua phan tich va nhén xét trén, co thé thay 041 fich kn O thitichkho | D04 tich kho
rang tiéu chuan cua moi nude déu cd sy khac nhau W | o’ W) | pen’) | W) 1gem’)
ve thiet bi cling nhu quy trinh thi nghi€ém. Sy khac i;g :;:j i’l‘; ::g* f}‘i 142?
Cn 2 B N n . . 21 502 21. 5.
nhau co ban trong cac tiéu chuan chinh la cong 193 L6 53 1512 238 1563
nang dam, thé tich c6i dam va duong kinh d¢ dam. 2; :623 :zz ixj i;‘; iz;‘}
4 A A N I3 A s - 0 - - <
Vi vay, két qua thi nghiém nhan dugc tur cac ti€u Wop =193 | tome= 1695 | Wop=230 | yom=1515] Wop=235 | jyame= 1565
Chuan thl ngh1¢m Cung Cco khac nhau. Puing cong dm chit - Curve of the compaction
N Y ~ e 1.78
3. QUAN HE TUONG QUAN VA PHAN TICH s 74
KET QUA DAM CHAT TRONG PHONG PR I
, B % , 24 162
THEO CAC PHUONG PHAP DPAM NEN T s
=2 I8 B
r w5 1.54
KHAC NHAU £ w s=SuA
g8 18 Yo
3.1. Lap quan h¢ twong quan E
134
A Iy I .~ y .7 . A 8.0 120 16 200 240 280 320 360
Lap bang so sanh gifta cadc gid tri Ykmax nhan 1 am it Content ()
dugc tr cac tiéu chuan TCVN 4201-2015,
AASHTO T99 va AASHTO T180. KET QUA THI NGHIEM PO CHAT TIEU CHUAN
, N S6 higu miu ;1 Nguon gbe vit ligu : Mau dét mo Minh Phiic- Quang Yén - Quang Ninh
Béng 7- Béng SO S{lllh két qllfl dﬁm chi:it Loai mAu thi nghigm - Dt lin soisan (chira 10% soi san)
theo Céc tiéll Chuﬁn khéc nhau AASHTO T180 AASHTO T99 TCVN4201-2015
Doi Khéi luong the Doi Khéi luong Doi Khéi luong thé
Két qua chua hidu chinh o am tich kho 04 thé tich kho 0am tich kho
Hém lgng Gid tri Yema Gid tri d6 am t6i wu W(%) plglem’) W(%) 1ylgfem’) W(%) 1y(gfenr’)
h@l déll % 99 T180 TCVN 99 T180 TCVN 10.9 1.643 17.2 1.474 17.0 1.537
wensang . . . 13.2 1.713 193 1.538 19.1 1.588
Sl ) @ 3 @ ) ©) 156 1758 216 1553 215 1604
; 18.0 1.757 238 1.533 23.8 1.590
0% 1.515 1.695 1.565 2.0 193 2.5 20.5 1.695 26.0 1.479 26.0 1.526
0% 1555 1763 L608 213 167 217 Wop=16.7 | yim=1763 | Wop=213 |yumx=1555] Wop=21.7 | yamx=1.608
20% 1.581 1812 | 1.660 243 19.1 249 Duimg cong dim chit - Curve of the compaction
n 1.82
Keét qua sau khi higu chinh @ 178 i
2 z s 174
Gi tri Yema Gié tri 46 Am t6i wu =2 170 4
Ham lugng 23 166 11
hatddt% [ T99 TI80 | TCVN T99 TI80 | TCVN ié ]gg I s
trén sing 4 £ ; pus
) @ 6) @ 6 ©) B3 N
€9 146 5o
0% 1.515 1.695 1.565 23.0 193 2.5 g i
1.38
10% 1.624 1.826 1.675 19.6 15.5 20.0 80 120 quq Vlz/gig Czi_o r(/z)g_o 320 360
- Water Content (%
20% 172 1.938 1.797 202 16.1 207 —
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S0 higu miu ;3 Ngudn gbe vitligu : Mau dét mo Minh Phiic- Qung Yén - Quing Ninh
Loai mAu thi nghi¢m <Pt lin soisan (chita 20% soi san)
AASHTO T180 AASHTO T99 TCYN 42012015
Do Khéi lugng the Poi Khii lugng Y Khoi lugng the
O3 tieh kho O thitichkho | tich kho
W@ | pgem) W | wleem) | W%) {glom’)
143 1676 195 1503 2.7 1.584
16,5 1773 21.8 1.558 29 1.642
18.6 1.805 2.0 1578 25.1 1659
210 1793 26.2 1.566 21.3 1.639
2.2 1,707 28.4 1.505 29.5 1.580
Wop =19.1 | yamex=1.812 Wop=24.3 | yanax=1.581] Wop=24.9 Yamex = 1.66
Duimg cong dim chit - Curve of the compaction
190
186
P
182 =
i 178 N
i 174
b= ] .
G Tisle
c2 166 e
£S 162
ER 158 o N Ty
a8 154
o N
g 150 7
146
142
80 120 160 200 240 280 320 360
Dj am- Water Content (%)

4. KET LUAN VA KIEN NGHI

4.1. Két luin

Tir nhitng két qua phan tich va tim hiéu vé cac
phuong phéap xac dinh dd chat tiéu chuan theo cac
tiéu chuan khac nhau, nhan thay:

- Viéc lua chon phuong phap xac dinh gia tri
d6 chat tiéu chuan hop ly va chinh xac la hét stic
quan trong. N6 1a tiéu chuan dua ra hé s6 dam chit

ctia dat sau khi thi cong dam nén. Didu d6 quyét
dinh dén su 1am viéc cua cong trinh cling nhu hiéu
qua kinh té khi thi cong cong trinh dat.

- M3i mét tiéu chuan x4c dinh déu c6 thiét bi
va quy trinh xdc dinh nhung nhin chung déu dwa
trén nang luong dim ciia hai thiét bi thi nghiém
dam chit chinh: thiét bj Proctor tiéu chuén va thiét
bi Proctor cai tién. Vi ciing mot loai dat két qua
dam chat phu thude nhiéu vao nang luong dam,
cong niang cang 16n gid tri khoi lugng thé tich kho
cang 16n va gia tri d6 4m ti wu cang nho.

4.2. Kién nghi

- Phuong phap d¢im nén tiéu chuan trong phong
trude kia duoc thiét ké phu hop véi thuc té thi
cong ngoai hién truong dé may moc thiét bi c6 thé
thi cong duoc. Ngay nay, may moc thiét bi thay
d6i cho phép tao ra cong dam nén tot hon nén kha
nang dim chat ngoai hién truong cho két qua 16p
hon két qua dam chit tiéu chuin trong phong.
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