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L&i néi dau

TCVN 12790:2020 dwoc xay dung trén co s& tham khao hai tiéu chuan
AASHTO T 99-18, Standard Method of Test for Moisture-Desity Relations of Soils
Using a 2.5-kg (5.50-Ib) Rammer and a 305-mm (12-in.) Drop va AASHTO T
180-18, Standard Method of Test for Moisture-Desity Relations of Soils Using a
4.54-kg (10-Ib) Rammer and a 457-mm (12-in.) Drop.

TCVN 12790:2020 do Vién Khoa hoc va Céng nghé Giao théng Van tai bién soan,
B& Giao thong Van tai d& nghi, Téng cuc Tiéu chuan Do lwdng Chat lwong thadm dinh,

Bd Khoa hoc va Cong nghé Cbéng bb.

TIEUCHUAN QUOC GIA TCVN 12790:2020

DPat, da dam dung trong cdng trinh giao théng - Pam nén Proctor

Soils, Aggregate Mixtures for Transport Infrastructure - Proctor Compaction Test



1 Pham vi ap dung

Tiéu chuan nay quy dinh trinh tw thi nghiém xac dinh quan hé gitra d6 &m dam nén va khéi lvong
thé tich kho cla vat liéu dat, da d&m va céc loai vat liéu phu hop khac nhw dat gia cb, cap phéi da

dam gia cb, cip phéi thién nhién.. dung trong céng trinh giao théng.

2 Tai liéu vién dan
Déi v&i cac tai liéu vién dan ghi nam céng bd thi ap dung phién ban duwoc néu. DPéi v&i cac tai liéu
vién dan khéng ghi ndm cong bd thi 4p dung phién ban méi nhat, bao gédm ca cac stra déi, bd

sung (néu co).

ASTM E 11, Standard Specification for Wire cloth and Sieves for Testing Purposes (Tiéu chuén déi

vOi sang thi nghiém).

3 Thuat ngir va dinh nghia
Trong tiéu chuén nay st dung cac thuat ngi va dinh nghia sau:
3.1
Cong dam nén tiéu chuan (Standard Effort)
Co6ng dam nén 600 kN.m/m? tac dung 1én mau vat liéu.
3.2
Cong dam nén cai tién (Modified Effort)
Co6ng ddm nén 2.700 kN.m/m? tac dung 1&n mau vat liéu.
3.3
DAam nén Proctor tiéu chuan (Standard Proctor Compaction)
Dam nén vat liéu v&i cdng dam nén tiéu chudn, st dung chay dam cé khéi lwong 2,5 kg, chiéu
cao roi 305 mm.
3.4
Dam nén Proctor cai tién (Modified Proctor Compaction)

Dam nén vat liéu v&i cdng dam nén cai tién, st dung chay dam co khédi lwong 4,54 kg, chiéu cao roi
457 mm.

3.5

Ty lé hat qua c& (Oversize Fraction) P,
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Ty |& phan tram khéi lwgng hat ndm trén sang 4,75 mm ho&c sang 19,0 mm tly theo phwong phap

dam nén s dung.
3.6
Do 4m tét nhat (Optimum Water Content) W,,
D6 dm clia mau dat dat dwoc khdi lwong thé tich kho 16n nhat (ng véi cdng dam nén quy dinh.
3.7
Khdi lwgng thé tich khé I&n nhat (Maximum Dry Unit Weight) e

Khéi lwong thé tich kho I&n nhéat ctia mau vat liéu co do 4m tét nhat dwo'c ddm nén theo quy dinh tai

tiéu chuan nay.

4 Nguyén tac chung

4.1 Tém tat phwong phap thi nghiém
Vat liéu thi nghiém s dung cho cong trinh dugc lay tir hién trwdng dwa vé phong thi nghiém, loai
bd hat qua c& (néu cd). Ché bi &m vat liéu sau khi loai b hat qua c& dé c6 duwoc mét td hop mau
(théng thwerng khodng ndm mau) cé dd &m cach nhau mét khoang nhét dinh sao cho d6 &m dam
nén tét nhat nam & khoang gitra cla khoang dé am tao mau. Mau dwoc dam nén thanh ba 16p
ho&c nam I&p coé chiéu day twong dwong nhau trng véi cong dam nén tiéu chuan hodc cdng dam
nén cai tién. Xay dwng biéu dd quan hé d &m dam nén mau - Khdi lwgng thé tich khé clia mau
dam chat tlr d6 xac dinh dwoc khdi lwong thé tich khd I&n nhat va d6 dm dam nén tét nhat cia vat
liéu.

4.2 Cac phwong phap dam nén
4.2.1 Dam nén Proctor tiéu chuan c6 bén phwong phap dam nén:
- Phuwong phap I-A: dung cbi nhé dwérng kinh 101,60 mm. VAt liéu ddm nén lot sang 4,75 mm;;
- Phuwong phap I-B: dung cbi lén dwéng kinh 152,40 mm. Vat liéu ddm nén lot sang 4,75 mm;
- Phuong phap I-C: dung céi nhé dwdng kinh 101,60 mm. Vat liéu dam nén lot sang
19,0 mm; - Phwong phap I-D: dung cdi Ién dweng kinh 152,40 mm. Vat liéu dam nén lot

sang 19,0 mm.
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4.2.2 Dam nén Proctor cai tién c6 bdén phwong phap ddm nén:

- Phwong phéap 1I-A: dung c6i nhd dwdng kinh 101,60 mm. Vat liéu da@m nén lot sang 4,75 mm;
- Phuwong phéap 1I-B: dung céi I6n dwdng kinh 152,40 mm. VAt liéu ddm nén lot sang 4,75 mm;
- Phwong phéap 1I-C: dung cbi nhé dwéerng kinh 101,60 mm. VAt liéu ddm nén lot sang 19,0 mm;
- Phwong phéap 1I-D: dung cbi lén dwéng kinh 152,40 mm. Vat liéu dam nén lot sang 19,0 mm.

4.2.3 Phuwong phap dam nén ap dung dwoc quy dinh cu thé trong chi dan ky thuat ctia dw an
hodc quy trinh thi codng va nghiém thu déi véi vat liéu s& dung. Néu khéng quy dinh cu thé thi ap
dung phuwong phap I-A véi dam nén Proctor tiéu chuén, II-A v&i ddm nén Proctor cai tién.

4.2.4 Phuong phap I-A, I-B, II-A, 1I-B 4ap dung dbéi voi vat lieu co lwong hat trén sang 4,75 mm
khoéng qua 40 %. Phwong phap I-C, I-D, II-C, 1I-D ap dung déi vaoi vat liéu céd lwong hat trén sang
19,0 mm khéng quéa 30 %. Vat liéu nam trén trén sang 4,75 mm twong trng v&i phuong phap I-A,
I-B, II-A, 1I-B va 19,0 mm twong wng voi phuwong phap I-C, I-D, II-C, 1I-D goi la hat qua c&.

4.2.5 Khi vat liéu c6 chira lwong hat qua c&, két qua dam nén duoc hiéu chinh theo hwéng dan
tai Phu luc A. Néu khéng c6 quy dinh cu thé khac trong chi dan ky thuat cia dy an hoac quy trinh
thi cdng va nghiém thu dbi vai vat liéu st dung, vat liéu c6 chra hat qua c& khéng qua 5 % thi
khéng can hiéu chinh.

4.2.6 Thong sb ky thuat dam nén Proctor tiéu chudn dwoc néu tai Bang 1.

Bang 1 - Cac thong sé ky thuat dam nén Proctor tiéu chuan

Phwong phap dam nén
Théng s6 ky thuat

I-A I-B I-C I-D
Puwdng kinh trong cua coi dam, 101,60 152.40 101,60 152,40
mm
Chiéu cao cbi ddm, mm 116,40
Khéi lwong chay dam, kg 2,495
Puwong kinh chay, mm 50,80
Chiéu cao roi, mm 305
C& hat I&n nhét khi dam, mm 4,75 4,75 19,0 19,0
S6 16p dam 3 3 3 3
S6 chay dam / 16p 25 56 25 56
Ktwoxl lwgng mau toi thieu xac dinh 100 100 500 500
déam, g
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4.2.7 Thong sb ky thuat dm nén Proctor cai tién dwoc néu tai Bang 2.

Bang 2 - Cac thong s6 ky thuat ddm nén Proctor cai tién

Phwong phap dam nén
Théng s6 ky thuat

Il-A Il-B Il-C Il-D
Puwdng kinh trong cua coi dam, 101,60 152.40 101,60 152.40
mm
Chiéu cao cbi dam, mm 116,40
Khéi lwong chay dam, kg 4,54
Puwdng kinh chay, mm 50,80
Chiéu cao roi, mm 457
C& hat I&n nhét khi ddm, mm 4,75 4,75 19 19
S6 16p dam 5 5 5 5
S6 chay dam / 16p 25 56 25 56
Kt](;l lwgng mau toi thiéu xac dinh 100 100 500 500
déam, g

5 Thiét bi, dung cu

5.1 Céidam
5.1.1 Co hai loai cbi dam, cbi nhd va cbi Ién. Coi ddm dwoc ché tao bang kim loai, hinh tru réng,
c6 kich thuwéc nhw quy dinh trong 5.1.2 va 5.1.3. Trén cbi c6 |ap mot dai cbi cao khoang 60 mm dé
viéc dam mau dwoc dé dang hon. Pai cbi bang kim loai hinh tru réng, cé dwéng kinh trong bang
dwdng kinh trong cuia cbi.

Cbi cuing v&i dai co thé 1ap chat khit vao véi dé cbi. Bé cbi dwoc ché tao bang kim loai va co bé
mat phang.

5.1.2 Cébi nhd c6 dwong kinh trong la (101,60 mm % 0,40) mm, chiéu cao la (116,40 % 0,50)
mm, thé tich 14 (943 % 14) cm? (Hinh 1).

5.1.3 Cbi lén c6 dwong kinh trong la (152,40 & 0,70) mm, chiéu cao la (116,40 % 0,50) mm, thé
tichla (2124 % 25) cm? (Hinh 2).

5.2 Chay dam
5.2.1 Chay dam thua céng

C6 hai loai chay dam twong trng vé&i ddm nén Proctor tiéu chudn va dam nén Proctor cai tién nhuw

sau:
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- Dam nén Proctor tiéu chuan: chay dam hinh tru bang kim loai c6 khéi lwong (2,495 %
0,009) kg, mat dam phang hinh tron dwéng kinh (50,80 % 0,25) mm. Chay dwoc lap trong mot
éng kim loai d& dan hwéng va khdng ché chiéu cao roi tw do ctia chay trén mét vat liéu ddm nén
la (305 % 2) mm. Ong dan hwéng phai c6 duwéng kinh trong di I&n dé& chay dam khong bi ket.
Céach méi dau 6ng dan huwdng khodng 20 mm c6 khoan bdn 16 thédng khi dweng kinh téi thiéu 10
mm cach déu nhau (Hinh 3).
- Dam nén Proctor cai tién: chay dam hinh tru bang kim loai c6 khdi lwong (4,536 ¢ 0,009)
kg, mat d@m phang hinh tron dwdng kinh (50,80 % 0,25) mm. Chay dwoc lap trong mot ng kim
loai d& dan hwéng va khéng ché chiéu cao roi tw do clia chay trén mét vat liéu ddm nén 1a (457 &
2) mm. Ong dan huwéng phai cé dwdng kinh trong dd Ién dé chay dam khéng bi ket. Cach méi dau
bng dan huéng khodng 20 mm c6 khoan bén 16 théong khi dwéng kinh téi thiéu 10 mm cach déu
nhau (Hinh 4).

5.2.2 Chay dam co khi

La thiét bi co hoc ¢6 céac tinh nang:

- Khéi lwong, kich thwéce, va chiéu cao roi ctia chay dam co khi twong dwong nhw chay

thd cong dwoc néu trong 5.2.1;
- Tw ddng d@m mau, cé bd phan tw ddng xoay chay dam sau méi lan ddm bao dam dam
déu mé&t mau; - C6 bd phan dém sb lan dam, tw dong dirng dam khi dén sb 1an ddm quy dinh
truoce.
5.3 Dung cu thao mau
St dung kich thiy lwc hodc dung cu twong dwong dé thao mau da dam ra khai cdi.

5.4 Can

S& dung mot can c6 kha ndng can dwoc dén 15 kg véi do chinh xac % 1 g (dé xac dinh khdi
lwong mau) va mét can cé kha nang can dwgc dén 800 g véi do chinh xac % 0,01 g (dé xac dinh
dd 4m mau).

5.5 Tua say

Ta sy diéu chinh dwoc nhiét do, co kha ndng duy tri nhiét d6 trong ti & mac (110 % 5) °C dé say
khé mau.

5.6 Sang

S dung sang vuéng loai 19,0 mm va 4,75 mm phu hop véi tiéu chudn ASTM E 11.



TCVN 12790:2020

5.7 Thanh thép gat canh thang
S& dung dé hoan thién bé mat mau; thanh thép c6 bé mét phang, chiéu dai khoang 250 mm, cé
mot canh dwoc mai vat. Thanh thép phai du cirng d& ddm bao bé mé&t mau phang sau khi hoan
thién mat mau.
5.8 Dung cu trén mau

S dung chdo, bay, dao... dé trén déu mau véi cac ham lveng nwéc khac nhau.

5.9 Dung cu lam toi mau
St dung v6 gb, chay cao su.. dé& lam toi mau.
5.10 Hop gilv 4m
Hop gitr &m ¢ nap day kin dwoc ché tao tir vat liéu kim loai khéng gi, c6 dung tich du chira khdi

lwong mau quy dinh. Khéi lwong mau téi thiéu xac dinh d& &m 1a 100 g va 500 g twong (ng Vo

vat liéu c6 c¢& hat D < 4,75 mm va D < 19 mm. Méi thi nghiém dé &m can mot hop gitr &m.

10
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Hinh 1 - Céi nhé
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Hinh 2 - Céi I&n

Kich thwéc tinh bdng mm

Tay cAm
]
0416

09 chay dadm /1 vong

305+2

b) Bé tri chay dam c6i nhé
3|
N
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Ong dan huéng

Chay dam
14 chay dam / vong ngoai
c) Bé tri chay dam céi Ién
0416
310

|
50,8 + 0,25
fo52 4 a) Chay dam

Hinh 3 — Chay dam va so d6 dam nén Proctor tiéu chuan

Kich thwéc tinh bdng mm
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09 chay dadm /1 vong

b) Bé tri chay dam cbi nhé

07 chay dam / vong trong

457 2

Ong dan huéng

Chay dam 14 chay dam / vong ngoai

A c) Bé tri chay dam céi lén

o

50,80 + 0,25 .
) + 52 + a) Chay dam Hinh 4 — Chay dam va so’ do dam nén
Proctor cai tién

6 Chuan bi mau

6.1 Lam khoé mau: néu mau dm wot, can phai lam khé mau bang cach phoi ngoai khéng khi

hodc cho vao trong td say, duy tri nhiét do trong ta sdy khéng qua 60 °C cho dén khi cé thé lam toi
vat liéu. Dung v6 gb dap nhe dé lam toi vat liéu, ding chay cao su nghién cac hat nhé dé tranh
lam thay dbi thanh phan hat cap phdi tw nhién ctia mau.

6.2 Sang mau: sang vat liéu dé loai bé hat qua c& trén sang (néu cd):

- Phwong phap I-A, I-B, 1I-A, 1I-B: st dung sang 4,75 mm
- Phuong phap I-C, I-D, II-C, II-D: str dung sang 19,0 mm
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6.3 Khdi lwong mau can thiét: khdi lwong ti thiéu vat liéu ché bi mau sau khi sang hat qua c& dbi
v&i cac phwong phap dam nén nhw sau:

_ Phuong phap I-A, II-A, I-C, II-C: 15 kg (3 kg x 5 cbi);

- Phwong phéap I-B, 1I-B, I-D, 1I-D: 35 kg (7 kg x 5 cbi);

6.4 Tao 4m cho mau: |4y vat liéu dwoc néu trong 6.3 chia thanh nam phan twong dwong nhau.
Mbi phadn mau duoc tron déu véi mot lwong nudc thich hop dé dwoc loat mau cé dé &m céach
nhau mét khodng nhat dinh sao cho gia tri d dm dam chét tét nhat tim dwoc sau khi thi nghiém
nam trong khodng gitra clia nam gia tri & &m tao mau. Danh sé mau vat liéu tir 1 dén 5 theo th
tw d6 4m mau tdng dan. Cho cac phan mau da tréon 4m vao thung kin d& 0 mau, véi thdi gian U
mau 1a 12 h. Dbi véi vat liéu roi, khdng chira hat sét nhw da ddm cap phdi, cat.., thoi gian G mau
la 04 h.

CHU THICH 1: Viéc chon gia tri d 4m tao mau dau tién va khodng dd dm gitka cac mau tham khao nhw sau:

- Véi dat loai cat: bat d3u tr d6 &m 5%, khoang d6 dm gitra cac mau tlr 1% dén 2%;

- V6i dat loai sét pha: bat dau tr 46 4m 8%, khoadng dd &m gitra cac mau tir 1,5 % dén 2,5 %; - Vi dat sét: bat dau tir do
4m 10%, khoang d6 4m gitra cac mau hodc tir 2,5 % dén 4%.

- Vé&i da dam cép phdi: bat dau tlr d& dm 1,5%, khodng d6 dm gira cac mau tir 1% dén 1,5%.

CHU THICH 2: C6 thé xac dinh d6 am tao mau thir 3 trwdc bang kinh nghiém, day 1a dd Am gan sat voi do 4m t6t nhat. Vat

lidu v&i dd Am tdt nhat sau khi dwoc ndm chat lai trong Iong ban tay sé& gilr nguyén hinh dang, khong bi v& réi ra khi mé long

ban tay, khi bé nhe sé& v& gon lam d6i; Mau cé d6 4m I&n hon d6 dm tbi wu sé dinh wét; mau cé do 4m thap hon do &m téi wu

sé bé, v&. Tlr d6 Am tao mau thir 3, lwa chon d6 &m ché bi 04 mau con lai véi khodng d6 Am néu tai CHU THICH 1.

7 DPam mau

7.1 Chuén bj dung cu va chon cac théng sé dam nén: can c&r phwong phap dam nén quy dinh,

chuén bi dung cu va lya chon cac théng s6 ddm nén néu tai Bang 1 va Bang 2.

7.2 Trinh tw ddm mau: loat mau da chuan bj theo 6.4 s& dwoc dam lan lwot tr mau c6 do Am thap

nhéat cho dén mau c6 dd &m cao nhét.

7.3 Chiéu day méi I&p va tbng chiéu day sau khi dam: can ctr sb 1&p dam quy dinh theo phuong
phap dam nén dé diéu chinh lwong vat liéu dam méi I&p cho phu hop sao cho chiéu day ctia mbi
|&p sau khi d@m twong dwong nhau va tdng chiéu day cta mau sau khi ddm cao hon c6i dam

khoang 10 mm.
7.4 Dam cbi thir nhat: tién hanh vé&i mau co d6 &m thap nhét theo trinh tw sau:
7.4.1 Lap cbi chat khit v&i dé céi. Can xac dinh khéi lwong cbi va dé cbi (M) chinh xac dén 1 g.

7.4.2 Dam I6p thir nhat: Lap dai cbi va dat cdi tai vi tri cd méat phang chac chén, khéng chuyén vi

trong qua trinh d&m. Cho mét phan mau cé khdi lwong phu hop vao cbi, dan déu mau va lam chét

15



TCVN 12790:2020

16

so bd bang cach lay chay ddm hodc dung cu ndo d6 c6 duwong kinh khoang 50 mm dam nhe déu
khap mat mau cho dén khi vat liéu khéng con rdi rac va mat mau phang. Khi ddm mau chinh thic,
phai dé cho chay dam roi tw do va dich chuyén chay sau méi lan ddm nham phan bd cac ci dam
déu khap méat mau (Hinh 3, Hinh 4). Sau khi ddm xong v&i s6 chay quy dinh, néu cé phan vat liéu
bam trén thanh c6i hodc nhé |én trén bé mat mau thi phai Iy dao cao di va rai déu trén mét 16p
dam trwde khi bd sung vat liéu d& dam cac Iop tiép theo.

7.4.3 Dam céac 16p tiép theo: 1&p lai qué trinh nhw quy dinh trong 7.4.2.

7.4.4 Sau khi ddm xong, thao dai cbi ra va lam phidng mét mau bang thanh thép gat sao cho bé
mat mau cao ngang v&i mét trén cla cdi. Can xac dinh khéi lwong clia cbi, dé cbi va mau da dam
nam trong cbi (M+) chinh xac dén 1 g.

7.4.5 LAy mau xac dinh d6 am: ddy mau ra khoi cdi va ldy mot lwong vat liéu dai dién (xem Bang
1, Bang 2) & phan gitra khéi dat, cho vao hop gitr am, sdy khod dé xac dinh do dm. Déi véi vat liéu
thoat nwdc tét nhw cat, cudi séi, da dam.., sau khi dm mau néu cé hién twong ri nudc tai day ci,
tién hanh 1y mau vat liéu roi (& chado tron) trwde khi ddm dé xac dinh d6 am.

7.5 DAam céac cbi tiép theo:

7.5.1 Lap lai qua trinh nhw quy dinh trong 7.4 d6i vé&i cac mau vat liéu cé dd Am khac nhau (theo
ther tw d6 Am mau tang dan) cho dén khi hét loat ndm mau.

7.5.2 Qua trinh dam sé két thic khi gia tri khdi lwong thé tich wot (Jilv) ciia mau gidm hodc
khéng tang nira va co tdi thiéu hai mau dam cé dd &m I&n hon d6 4m tét nhat. Thong thwéng, thi
nghiém dam nén dwoc tién hanh véi nam céi dam. Trwong hop khéi lwong thé tich wét (i) cia
vat lieu cb6i ddm thir ndm van tang thi phai tién hanh dam chat thém véi cdi thér sau va céac cdi tiép
theo.

7.5.3 Trwong hop can bd sung mau dam, néu mau vat liéu khong bi thay dbéi cap phdi mot cach
dang ké (thuwong la mau dét) thi co thé str dung lai mau sau khi dam. Viéc ddm nén lai mau duoc
tién hanh nhu sau:

- Sau khi dam xong, dap toi mau va tron thém mét lwong nuwdc thich hop. U mau véi thoi gian it

nhatla 15 min.

- Tién hanh d&m mau nhw quy dinh trong 7.4.

8 Tinh toan két qua
8.1 D6 4m clia mau, W, tinh bang phan tram (%), theo céng thirc:

A-B
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W = x 100 (1)
B-C
trong do:
A la khéi lwong clia mau wét va hop gitk &m, can chinh xac dén 0,01 g;
B la khéi lwong ctia mau khd va hop gitr &m, sau khi sy tai nhiét dd (110 & 5) °C dén

khi khéi lwong khéng dbi, can chinh xac dén 0,01 g;

C la khéi lwong ctia hop gitr &m, can chinh xac dén 0,01 g.

8.2 Khéi lwong thé tich wot cia mau, v tinh bang gam trén xentimét khéi (g/cm?), theo cong
thire:

M1-M
B=— ©
"4
trong do:
M1 la khéi lwong ctia mau, cbi va dé cbi, tinh bang gam (g);
M la khéi lwong cta cbi va dé cbi, tinh bang gam (g);
v la thé tich cta cdi, tinh bang xentimét khéi (cm?).

8.3 Khdi lwong thé tich kho ctia mau, [l tinh bang gam trén xentimét khéi (g/cm?), theo céng
thwe:

100 I
m-_ (3

(W+100)
trong do:
B 132 khéi lwong thé tich wét clia mau, tinh bang gam trén xentimét khéi (g/cm?);

w la d& &m cGa mau, tinh bang phan tram (%).

8.4 V& db thj quan hé dd am - khdi lwong thé tich kho: véi loat cac mau da dam sé co loat cac
cap gia tri dd Am - khdi lwong thé tich kho twong (rng. Biéu dién cac cép gia tri nay bang
céac diém trén biéu d6 quan hé d6 &m - khdi lwong thé tich khd, trong d6 truc tung biéu thi
gia tri khéi lwong thé tich khé va truc hoanh biéu thij gia tri d &m. Vé dwdng cong tron qua

cac diém trén do thi.

8.5  Xac dinh gia tri 6 Am dam chét tot nhat (Wap ) : gid tri trén truc hoanh twong ng véi dinh

dwéng cong quan hé dd am - khdi lwong thé tich khd (xem Phu luc D).

17
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8.6

8.7

Xac dinh gia tri khdi lwvong thé tich kho I6n nhat (fkmax) : gia tri trén truc tung twong rng
v&i dinh dwérng cong quan hé dd dm - khéi lwong thé tich khé (xem Phu luc D).

Xac dinh gia tri khdi lwong thé tich kho I&n nhat va dd Am dam nén tét nhat sau hiéu chinh

theo hwéng dan tai Phu luc A.

CHU THICH 3: C6 thé lay gia tri dd am cla phan hat qua c& W, = 2 % dé tinh gia tri 3 &m dam nén tét nhét sau hiéu chinh

(theo cdng thire A.5, Phu luc A) phuc vu cho ¢céng tac thi cong, thi nghiém dé chat dam nén hién trvdng.

9 Bao cao thtr nghiém

Bao cao thir nghiém phai c6 cac thong tin sau:

Tén cbng trinh, tén dw an va hang muc ap dung;

DPon vi yéu cau;

Nguén gbc vat liéu;

Tiéu chuan thi nghiém, phwong phap dam nén ap dung;

D06 dm dam chat tét nhéat, 1am tron dén 0,1 %;

Khéi lwgng thé tich kho 1&n nhét trong phong thi nghiém, 1am tron dén 0,001 g/cm?;
Ty & hat qua c&, l1am tron dén 0,1 %;

Ty trong khéi cta hat qua c&, 1am tron dén 0,001;

Khéi lwong thé tich khé 1&n nhéat sau hiéu chinh, 1am tron dén 0,001 g/cm?; D& dm dam nén

t6t nhéat sau hiéu chinh, lam tron dén 0,1 % (theo hwéng dan tai Phu luc A).



TCVN 12790:2020

Phu luc A
(Quy dinh)
Hiéu chinh két qua thi nghiém dam nén trong phong

khi vat liéu cé chira hat qua co

A.1 Pham vi ap dung

Phwong phap hiéu chinh nay nhdm muc dich xac dinh dwoc khéi lwgng thé tich kho I16n nhat va
dd 4m dam nén tét nhat cla vat liéu c6 chira hat qua c& (goi la khéi lwgng thé tich kho Ién nhat va

dd Am dam nén tét nhat sau hiéu chinh).

A.2 Phwong phap hiéu chinh

A.2.1 LAy mau vat liéu dai dién & hién trwong. Can clr vao phwong phap dam nén trong phong,
ldy sang phu hop (4,75 mm ho&c 19,0 mm) dé tach mau vat liéu thanh hai phan: phan vat liéu lot
sang va phan hat qua c&. Xac dinh khdi lwong wét, dd dm clia phan vat liéu lot sang va phan hat
qua co.
A.2.2 Xac dinh khdi lwong khé ctia phan vat liéu lot sang va phan hat qua c&
A.2.2.1 Khdi lwong khé clia phan vat liéu lot sang, Mus, tinh bang gam (g), theo cdng thirc:

100 MW,S

Me=___ (A1)
(100 + W)

trong do:
Muw, 1a khéi lwong wét cla phan vat liéu lot sang, tinh bang gam
(9); Wis 1a d6 Am cla phan vat liéu lot sang, tinh bang phan

tram (%).
A.2.2.2 Khbilwong kho cia phan hat qua c&, Mk, tinh bang gam (g), theo cong thirc:
100Mwqe
Mie= (100 +  (A.2) Wao)
trong do:
Muwee 14 khéi lwong wét clia phan hat qua c&, tinh bang gam (g);
Woe 1a d6 dm ctia phan hat qua c&, tinh bang phan tram (%).

A.2.3 Xac dinh ty |& cha phan vat liéu lot sang va hat qua c&

19
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A.2.3.1 Ty lé cla phan vat liéu lot sang, Ps, tinh bang phan trdm (%), theo cong thirc:

100 Mus
P, = (A.3)
(Miis + Miqc)

trong do:
Mus 1a khdi lwong khé clia phan vat liéu lot sang, tinh bang gam
(9); Miqe 1a khéi lwong khd ctia phan hat qua c&, tinh bang gam
(9).
A.2.3.2 Ty lé hat qua c&, Ps, tinh bang phan tram (%), theo cong thirc:

100 quc
ch =

(A.4) (Mus + Migc)
trong do:
Mus 14 khéi lwong khé clia phan vat liéu lot sang, tinh bang gam (g);
Mkqe 1a khédi lwong kho clia phan hat qua c&, tinh bang gam (g).

A.2.4 Xac dinh do6 4m chat tot nhat va khdi lwong thé tich khd Ién nhét sau hiéu chinh (cia mau

hién trwdng bao gdm ca phan vat liéu lot sang va hat quéa c&)
A.2.41 D06 &m dam chét tot nhat sau hiéu chinh, Wopne, tinh bang phan trdm (%), theo cong thirc:

WopPls + ch ch
Wophc =

(A.5) 100
trong do:

Wop 1& d& m dam chét tét nhat cla vat liéu tiéu chuan theo két qua dam nén trong phong, tinh
bang phan tram (%);

Pis 1a ty 1& cGia phan vat liéu tiéu chuan, tinh bang phan tram (%);
Pqc 1a ty 18 hat qua c&, tinh bang phan tram (%);

Wee 1a d6 Am cla phan hat qua c&, tinh bang phan tram (%).

A.2.4.2 Khbi lwong thé tich kho Ién nhat sau hiéu chinh, maxke, tinh bang gam trén xentimét
khéi (g/cmd),

theo cong thire:

20
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100 .kmax Gsb.n (A6)

.kmaxhc =
-kmax ch +
trong d6: Gs:lll-Pis
B la khoéi lwgng thé tich khé I&n nhat cla vat liéu tiéu chuan theo két qua dam nén

trong phong, tinh bang gam trén xentimét khéi (g/cm?);

Pis 14ty 1& cha phan vat liéu tiéu chuén, tinh bang phan tram (%);

Pqc 14 ty |& hat qua c&, tinh bang phan tram (%);

Gsv 14ty trong khdi ctia hat qua c& (xac dinh theo Phu luc B);

B 2 khéi lvong thé tich cha nwéc, tinh bang phan tram (%). Tai nhiét dd trong phong thi

nghiém, = 1,0 g/cmd.
Phu luc B
(Quy dinh)

Xac dinh ty trong khdi cua hat qua c&

B.1 Pham vi ap dung

Phwong phap nay quy dinh trinh tw tién hanh xac dinh ty trong khéi (Bulk Specific Gravity) cia hat
qua co.

B.2 Thuat ngir va dinh nghia
Ty trong khéi (Bulk Specific Gravity)
La ty s6 tinh bang khdi lwong trong khong khi ctia mét don vi thé tich cét liéu (bao gdm ca phan

d&c chéc va phan thdm nwéc nhung khéng bao gém 16 réng gitra cac hat) chia cho khéi lvong

trong khong khi clia nuwéc cat co cung thé tich tai mot nhiét dd nhat dinh. Ty trong khéi khéng cé

thir nguyén.

B.3 Thiét bi, dung cu

B.3.1 Can: can phai duwoc thiét ké phu hop dé cé thé can mau khi mau dang treo trong nuwéc, co
do chinh xac 1 g.

B.3.2 Gid dwng mau lam bang lwdi thép cé 16 nhd hon hodc bang 3 mm sao cho khéng dé lot
mau cbt liéu. Khi thi nghiém véi cbt liéu cé dworng kinh nhd hon hodc bang 37,5 mm thi dung tich

gid tr 4 L dén 7 L. Khi thi nghiém cét liéu I&n hon thi dung tich gié phai I&n hon.

21
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B.3.3 Thung nudc la loai thung cé dung tich phu hop dé cé thé treo toan bd gié va mau trong
nudc khi lam thi nghiém. Phai cé mét ng thoat phia gan miéng thung dé duy tri muwec nwéc trong

thung 1a cb dinh trong qua trinh thi nghiém.

B.3.4 Day treo gid la loai day c6 du d6 bén, co6 dwong kinh nhd nhét c6 thé dé giam thiéu anh

hwéng dén két qua thi nghiém.

B.3.5 Sang: st dung hai sang 16 vudng loai 19,0 mm va 4,75 mm va mot vai sang khac (xem
Bang B.1).

B.4 Chuan bi mau
B.4.1 Khéi lwong mau thi nghiém: theo quy dinh & Bang B.1.

B.4.2 Sang mau: can cir phwong phap dam nén quy dinh, st dung sang thich hop dé tach hat
qua c& (dung sang 4,75 mm va 19,0 mm twong ng v&i cac phwong phap [I-A, 1I-A, I-B, 1I-B va
phwong phap I-C, II-C, I-D, 1I-D). Rira sach phan hat qua c& nam trén sang dé loai bd bui bam

trén bé mat cac hat cbt liéu qua cé.

B.5 Cach tién hanh

B.5.1 Say mau dén khéi lwgng khdng dbi trong ta say tai nhiét do (110 % 5) °C. Sau d6é dwa mau
ra ngoai khong khi trong vong tir 1 h dén 4 h dé& mau ngudi (c6 thé cdm dwoc mau, nhiét d6 mau
khoang 50 °C). B.5.2 Ngam mau vao nwac trong thoi gian khodng 24 h tai nhiét dd trong phong.

B.5.3 V&t mau ra khdi nwde, 1an cac hat cbt liéu trén mot cai khan bédng cho dén khi mang nuwoc
tw do bam trén mét hat cét liéu da bi thAm hét. Nhirng hat cét liéu to thi phai lau tirng hat mot.
Ciing c6 thé sir dung moét cai quat dé théi déng thei véi viée lau khd. Phai chu y khéng dé cho
phan nwéc thAm vao trong 16 réng clia cbt liéu thoat ra. Sau khi da lau khd, can xac dinh khéi

lwong mau khd bé mat (B) chinh xac dén 1 g.

B.5.4 Ngay sau khi can mau, cho mau vao gid va can xac dinh khdi lwong mau khi treo trong
nwdc. Sau khi gié va mau da dwoc treo ngap hoan toan trong nwéc, phai lac nhe gié cho khi thoat
ra hét dé két qua thi nghiém duwoc chinh xac. Can xac dinh khdi lwong mau trong nwéc (C) chinh

xac dén1g.
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B.5.5 S&y mau dén khdi lwong khong dbi trong td say tai nhiét d6 (110 % 5) °C. Sau d6 dwa mau
ra ngoai khéng khi trong vong tr 1 h dén 4 h d& dé mau ngudi. Sau d6 can xac dinh khéi lvong

mau (A) chinh xac dén 1g.

Bang B.1- Khéi lwgng mau thi nghiém

Kich c& hat I&n nhat (mm) Khéi lwgng mau t6i thiéu (kg)
19,0 3
25,0 4
37,5 5
50 8
63 12

B.6 Tinh toan két qua
Ty trong khéi (bulk specific gravity), Gs», tinh theo céng thirc:
A
Gsp=
(B.1)B-C
trong do:
A la khéi lwong mau kho hoan toan, tinh bang gam (g);
B 14 khdi lwgng mau kho bé mat, tinh bang gam (g);

C la khdi lwong mau can trong nuwéec, tinh bang gam (g).

B.7 Bao cao

B.7.1 Bao cdo két qua thi nghiém bao gébm céc théng tin sau:

- Loai hat qua c& thi nghiém (trén sang 4,75 mm hay trén sang 19,0 mm);
- Gia tri ty trong khdi dwoc lam tron dén 0,001. B.7.2 D6 chum:

B.7.2.1 Sai sb gilra hai két qua thi nghiém trén cing mau vat liéu do mét thi nghiém vién thuc

hién tai mét phong thi nghiém khéng vwet qua 0,025.

B.7.2.2 Sai sb giira hai két qua thi nghiém thwc hién b&i hai phong thi nghiém khéng vwot qua
0,038.
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C.1 Dam nén Proctor tiéu chuén thwdng ap dung khi st dung trang thiét bi ddm nén cé cong suét

nho.

C.2 Dam nén cai tién dwoc ap dung khi thi cdng dam nén bang thiét bi co gi¢i cd cong suét Ion.

Phu luc C
(Tham khao)

Hwéng dan lwa chon phwong phap dam nén

C.3 Lwa chon phuwong phap dam nén: tham khao hwéng dan tai Bang C.1.

Bang C.1 - Lwa chon phwong phap dam nén

Phwong phap

Pham vi ap dung

Phwong phap I-A, II-A

Vat liéu hat nhd, lwvgng hat qua c& trén sang 4,75 mm khoéng
qua 5% (khéng phai hiéu chinh két qua thi nghiém dam nén).

Phwong phap I-B, II-B

Dam nén tao mau CBR ddi véi vat liéu théa man phwong phap
thi nghiém I-A, 1I-A

Phuwong phap I-C, 1I-C

Vat liéu c6 > 5% lwgng hat trén sang 4,75 mm va < 5 % lwong
hat trén sang 19 mm (khdng phai hiéu chinh két qua thi nghiém
dam nén).

Phuwong phap nay tiét kiém duoc khdi lwong mau vat liéu thi
nghiém trong phong so v&i phwong phéap I-D, 1I-D.

Phwong phap I-D

- D4t séi san, da dam..

- Dam nén tao mau CBR ddi v&i vat liéu théda man phuong phap
thi nghiém I-C, |I-D.

Phwong phap II-D

- DAt sdi san, da dam cap phdi, cap phdi thién nhién, da dam
gia cb.. (do quy trinh thi céng va nghiém thu hodc chi dan ky
thuat quy dinh d&m nén Proctor cai tién)

- Dam nén tao mau CBR ddi v&i vat liéu théda man phuong phap
thi nghiém 1I-C, II-D.
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Phu luc D
(Tham khao)



Vi du Biéu mau bao cao két qua thtr nghiém

'nvi

TEN PON VI THUC HIEN

Dia chi lién hé

PAM NEN PROCTOR

PROCTOR COMPACTION TEST

1 clu - Client:

h - Project:
¢ miu - Sample source:

1ighiém - Date of test:

n thi nghiém - Test method: TCVN 12790:2019 (Phuwong phap I-A)

i nghiém - Test results:

MSM - Sample code :

[EMV DAM - COMPACTION TEST :

No. Compact 1 3 4 5
- Weight of mold g

6n - Volum of mold cm?

chudn + mau wdt

vet sample + mold g

Wet density of sample g/em’

IEM BQ AM - MOISTURE CONTENT TEST :

. container

16p + miu udt

et sample + container g
10p + mau kho

ry sample + container g
10p - Weight of container g
sture content %

thé tich khé - Dry density | g/cm’

0

Po am - Moisture content, %

20

21

22

KET QUA - RESULT OF TEST
(Chuwa hiéu chinh - Before corrected )

D6 4m tét nhét - Optinmum Moisture content

Wop = (%)
KLTT khé Ién nhét - Maximum Dry Density
Ymax = (g/em’)

Két qus - Result of test
(Sau khi hiéu chinh - Afier correction)

D6 dmtdt nhat - Optimum Moisture content

Wophe = (%)
KLTT khé 16n nhét - Maximum Dry Density
Y kmaxhe = (g/em*)

Ty ¢ hat qua c& Pgc (%):
Ty trong khéi cia hat qua c& Gsb:

Note:
swoi thwe hién - Operators:
-Testedby: ngd(v rhd'ng ...... Nam.......
PHONG THINGHIEM ....
LABORATORY......
“alculated by:
hecked by:

TCVN 12790:2020
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