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L&i néi dau

TCVN 12790:2020 duoc xdy dung trén co s& tham khdo hai tiéu chudn
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 Véan tai bién soan,
Bo Giao théng Van tdi dé nghi, Téng cuc Tiéu chudn Po lwdng Chéat lugng
thdm dinh, B Khoa hgc va Céng nghé Cang bé.
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Pat, da dam dung trong céng trinh giao thong - Dam nén Proctor

Solls, Aggregate Mixtures for Transport Infrastructure - Proctor Compaction Test

1 Pham vi ap dung

Tiéu chun nay quy dinh trinh ty thi nghiém xéac dinh quan hé gitra do 4m dam nén va khdi lwong thé tich khé
clia vat liéu dat, da dam va céc loai vat liéu phi hop khac nhur dt gia cb, cip phéi d4 dam gia cb, cp phéi
thién nhién.. dung trong céng trinh giao théng.

2 Tai liéu vién din
Ddi véi cac tai lidu vién dan ghi n&m cong bé thi dp dung phién ban dwoc néu. Déi véi cac tai liéu vién dan
khéng ghi nam cdng bd thi &p dyng phién ban méi nhét, bao gém ca cac stra ddi, bd sung (néu cé).

ASTM E 11, Standard Specification for Wire cloth and Sieves for Testing Purposes (Tiéu chuan dbi
v&i sang thi nghiém).

3 Thuat ngir va dinh nghia

Trong tiéu chuan nay st? dung cac thuat ngtr va dinh nghfa sau:
3.1

Céng ddm nén tiéu chuén (Standard Effort)

Céng dam nén 600 kN.m/m? tac dung lén mau vat liéu.

3.2

Céng dim nén cai tién (Modified Effort)

Coéng dam nén 2.700 kN.m/m?® tac dyng lén mau vat liéu.

3.3

Pam nén Proctor tiéu chuln (Standard Proctor Compaction)

DAm nén vat liéu véi cdng dAm nén tiéu chudn, st dung chay d3m c6 khéi legng 2,5 kg, chidu cao
roi 305 mm.
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3.4
Dam nén Proctor céi tién (Modified Proctor Compaction)

DAm nén vat liéu véi cong dam nén cai tién, s& dung chay dam cé khdi lwgng 4,54 kg, chidu cao roi
457 mm.

3.5
Ty 1é hat qua c& (Oversize Fraction) P.

Ty 1& phén tram khéi lrong hat ndm trén sang 4,75 mm hodc sang 19,0 mm tily theo phurong phap dam nén
str dyng.

3.6

Do dm tét nhét (Optimum Water Content) Wop

D8 &m clia mau dat dat dugc khéi leong thé tich khé Iém nhét tng véi cong d&m nén quy dinh.
3.7

Khéi Iwgng thé tich khé Ién nhit (Maximum Dry Unit Weight) pmax

Khéi lrong thé tich khé I6n nhét clia mAu vat liéu c6 dd dm tét nhit duoc dim nén theo quy dinh tai tiéu
chudn nay.

4 Nguyén tic chung

4.1 Toém tit phwong phap thi nghiém

Vat ligu thi nghiém st dung cho cdng trinh dwgc Idy ti hién tredng dwa vé phang thi nghiém,
loai b6 hat qué ¢& (néu c6). Ché bj &m vat liéu sau khi loai bd hat qua c& dé co dwge mét td hop
mau (théng thwéng khodng ndm mau) cé @6 am cach nhau mdt khodng nhét dinh sao cho dd &m
d4m nén tét nhat ndm & khoang gitka clia khoang d6 4m tao miu. Mau dwgc didm nén thanh ba
I&p ho#ic ndm Iép c6é chidu day twong dwong nhau tng voi cong ddm nén tiéu chudn hodc céng
dam nén cai tién. Xay dyng biéu d6 quan hé @3 4m dim nén mau - Khdi lwong thé tich kho ctia
mau dim chat tir 6 xac dinh duoc khéi lwgng thé tich khé Ién nhét va dé dm dim nén tdt nhét
cla vat liéu.

4.2 Céc phwong phap dim nén
4.2.1 Dam nén Proctor tiéu chudn cé bdn phwong phap dam nén:

Phurong phap I-A: diing cbi nhd dwang kinh 101,60 mm, VAt liéu d3m nén lot sing 4,75 mm;;

Phwong phap I-B: diing ci lon dudng kinh 152,40 mm. VAt liéu d&m nén lot sang 4,75 mm;

Phuong phép I-C: dung cdi nhd dwémg kinh 101,60 mm. Vat liéu d4m nén lot sang 19,0 mm;

Phuwong phap I-D: dung cbi lém dwéng kinh 152,40 mm. V4t liéu dAm nén lot sang 19,0 mm.
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4.2.2 DAm nén Proctor cai tién c6 bén phrong phap dAm nén:

Phwong phdp Il-A: ding cbi nhd duong kinh 101,60 mm. Vat liéu dam nén lot sang 4,75 mm;

Phuong phép II-B: diing ci Ién dwémng kinh 152,40 mm. Vat liéu dm nén lot sang 4,75 mm;

Phurong phap II-C: diing ¢di nhd dwdng kinh 101,60 mm. VAt liéu d3m nén lot sang 19,0 mm;

Phuong phép II-D: dung cdi kén dwémg kinh 152,40 mm. Vat liéu dam nén lot sang 19,0 mm.

4.2.3 Phuwong phap dadm nén 4p dung dugc quy dinh cu thé trong chi din ky thuat cla dy &n hoic
quy trinh thi cdng va nghiém thu déi véi vat liéu st dung. Néu khéng quy dinh cu thé thi 4p dung
phwong phap I-A véi ddm nén Proctor tiéu chudn, II-A véi ddm nén Proctor cdi tién.

4.2.4 Phuong phap I-A, |-B, II-A, 1I-B ap dung déi v&i vat lidu ¢6 lwgng hat trén sang 4,75 mm
khdng qua 40 %. Phuwong phap I-C, I-D, II-C, II-D 4p dung déi v&i vat liéu co lueng hét trén sang
19,0 mm khéng qué 30 %. VAt liéu ndm trén trén sang 4,75 mm twong (rng véi phurong phép I-A, 1B,
[I-A, 1I-B va 19,0 mm twong &ng v&i phwong phép I-C, I-D, 1I-C, 1I-D goi l4 hat qua cd.

4.2.5 Khivat liéu cé chira Iwong hat qua c&, két qua ddm nén dwece hiéu chinh theo hwéng dan tai
Phuy lyc A. Néu khéng cé quy dinh cu thé khac trong chi din k§ thuat cda dir an ho3c quy trinh thi
¢dng va nghiém thu dbi voi vat lidu st dyng, vat liéu cd chira hat qua c& khong qué 5 % thi khong
can hiéu chinh.

4.2.6 Théng so ky thuat d&m nén Proctor tiéu chuan dwoc néu tai Bang 1.

Bang 1 - Céc thong sé ki thuat dim nén Proctor tiéu chudn

) Phwong phap dim nén
Théng sb ky thuit

I-A I-B I-C I-D
Buéng kinh trong clia cdi dam, mm 101,60 152,40 101,60 152,40
Chiéu cao cbi d&m, mm 116,40
Khéi legng chay dam, kg 2,495
Pudng kinh chay, mm 50,80
Chiéu cao roi, mm 305
C& hat Ién nhét khi dam, mm 475 4,75 19,0 19,0
Sé lop ddm 3 3 3 3
S6 chay dim / lép 25 56 25 56
Khdi Iong mau téi thidu xac dinh

100 100 500 500
a6 &m, g
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4.2.7 Thong sb ky thuat ddm nén Proctor cdi tién dwoc néu tai Bang 2.

Bang 2 - Cac thong sd ky thuit ddm nén Proctor ci tién

Phuwong phap dim nén
Théng sb ki thuat
1l-A -8 l-c -D

Puémg kinh trong clia cdi dam, mm 101,60 152,40 101,60 152,40
Chiéu cao cbi ddm, mm 116,40
Khéi lvgng chay dam, kg 4,54
Buong kinh chay, mm 50,80
Chiéu cao roi, mm 457
C& hat I&n nhat khi dam, mm 475 475 19 19
Sé 16p dam 5 5 5 5
S6 chay dam / 16p 25 56 25 56
Khéi lwong mau téi thiéu xac dinh

p 100 100 500 500
djam, g

5 Thiét bi, dung cu

5.4 Cbidim

5.1.1 C6 hai loai cbi @&m, cbi nhd va cdi Ién. Cdi ddm dugc ché tao bang kim loai, hinh tny réng, c6 kich
thwée nhw quy dinh trong 5.1.2 va 5.1.3. Trén cdi cd Iap mdt dai cdi cao khodng 60 mm dé viéc dam mau

duoc d& dang hon. Dai cdi bang kim loai hinh tru réng, cé dwdng kinh trong bang dwdng kinh trong clia cbi.
Céi cling véi dai co thé Eip chat khit vao véi dé cbi, D& cdi duoc ché tao bang kim loai va cé bé mét phang.

5.1.2 C4inhé co durdng kinh trong 1a (101,60 mm + 0,40) mm, chidu cao Ia (116,40 + 0,50) mm, thé tich 1
(943 £ 14) cm? (Hinh 1).

5.1.3 Cbi I6n c6 dwong kinh trong 1a (152,40 + 0,70) mm, chidu cao I3 (116,40 + 0,50) mm, thé tich 1a
(2124 £ 25) em?® (Hinh 2).

5.2 Chay dam
5.2.1 Chay dim thu cong

Cé hai loai chay ddm twong (ng v&i ddm nén Proctor tiéu chuin va dAm nén Proctor cdi tién
nhw sau:
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- Bdm nén Proctor tiéu chudn: chay dam hinh try bing kim loai ¢6 khdi legng (2,495 + 0,009) kg, mét
dam phéng hinh trén dwdng kinh (50,80 + 0,25) mm. Chay dwegc Iap trong mét éng kim loai d& dan
hwéng va khdng ché chiéu cao roi tw do cla chay trén mat vat liéu ddm nén 1a (305 + 2) mm. Ong dan
hieéng phai cé dwéng kinh trong dl I6n dé chay dam khéng bj ket. Cach méi dau 6ng dan hwéng
khoang 20 mm c6 khoan bdn |6 théng khi dwéng kinh téi thiéu 10 mm cach déu nhau (Hinh 3).

- Dam nén Proctor cai tién: chay d4m hinh tru béng kim loai c6 khdi lrgng (4,536 + 0,009) kg, mat ddm
phdng hinh trén dwong kinh (50,80 + 0,25) mm. Chay dugc ldp trong mét dng kim loai dé dan huéng
va khéng ché chiéu cao roi tiz do clia chay trén mat vat liéu dim nén 1a (457 + 2) mm. Ong dan hwéng
phai cé duérng kinh trong dd Ién dé chay dam khang bj ket. Cach mdi dau éng dan huéng khoang 20
mm ¢6 khoan bdn 16 théng khi dwéng kinh téi thiéu 10 mm cach déu nhau (Hinh 4).

5.2.2 Chay dam co khi
La thiét bj co hoc cé cac tinh nang:

- Khéi lrgng, kich thudre, va chiéu cao roi clia chay dam co khi trong dwong nhw chay tht céng durge néu
trong 5.2.1;

- Ty ddng d&m mAu, c6 bd phan t ddng xoay chay dm sau méi 1an dim bao d3m dim déu mat mau;
- C6 bd phan dém sb 1an dam, t dong dirng dam khi dén sb In dam quy dinh trwéc.

5.3 Dung cu thido mau

Str dung kich thiy lyc hoéc dung cu twong durong dé thao mau da dam ra khdi coi.

54 Can

Str dung mdt can c6 khd ndng can duoc dén 15 kg véi dd chinh xac + 1 g (dé xac dinh khéi lvong mau) va
mét can ¢6 khad néng can dugc dén 800 g vai do chinh xac + 0,01 g (dé xac dinh &3 4m mau).

55 Tisiy

T sy didu chinh dwc nhiét d9, cé kha nang duy tri nhiét do trong ti & mire (110 + 5) °C dé sy khé mau.
5.6 Sang

Str dyung sang vudng loai 19,0 mm va 4,75 mm phil hop véi tiéu chudn ASTM E 11.

5.7 Thanh thép gat canh thing

St dung dé hoan thién bé mat mau; thanh thép c6 bé mat phing, chiéu dai khodng 250 mm, ¢ mét canh
dwoe mai vat. Thanh thép phai dl cimg dé dam bdo bé mat mAu phang sau khi hoan thién mat miu.

5.8 Dung cutrdén miu
S dyng chdo, bay, dao... dé tron déu mau véi cac ham lwgng nwéc khac nhau.,
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5.9 Dung cy lam toi mau
St dung vé gé, chay cao su.. dé lam toi mau.
510 Hop gitvdm

Hop gite &m 6 ndp day kin dwec ché tao tir vét liéu kim loai khong gi, co dung tich dii chira khdi lwgng mau
quy dinh. Khéi lvong mu téi thiéu xac dinh dd 4m 1a 100 g va 500 g twong tng vdi vat liéu co c& hat
D < 4,75 mm va D < 19 mm. Mdi thi nghiém dd 4m c&n mét hdp gite dm.

10
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Kich thuéce tinh bang mm
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Kich thuéc tinh béng mm
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Kich thwée tinh bing mm
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13
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Kich thuéc tinh bing mm
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14
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6 Chuin bi miu

6.1 Lam khd miu: ndu miu &m wét, cAn phai lam khd miu béng cach phoi ngoai khdng khi hodc cho
vao trong tl sdy, duy tri nhiét dé trong tli sdy khang qua 60 °C cho dén khi c6 thé 1am toi vat liéu. Ding
vd g8 dap nhe dé Iam toi vat lidu, dung chay cao su nghién cac hat nhd dé tranh 1am thay déi thanh
phan hat cdp phdi ty nhién clia mau.

6.2 Sang miu: sang vat liéu dé loai bd hat qua c& trén sang (néu co):
- Phuong phap I-A, I-B, II-A, II-B: slr dung sang 4,75 mm
- Phwong phap I-C, I-D, II-C, II-D: sir dung sang 19,0 mm

6.3 Khdi lugng mau cn thiét: khéi lwong téi thidu vat liéu ché bj mAu sau khi sang hat qué c& ddi véi cac
phurong phap dim nén nhu sau:

- Phwong phép I-A, II-A, |-C, II-C: 15 kg (3 kg x 5 cdi);

— Phuwong phap I-B, II-B, I-D, II-D: 35 kg (7 kg x 5 ¢bi);

6.4 Tao &m cho méu: 14y vat liéu dwgc néu trong 6.3 chia thanh ndm phén teong dwong nhau. Mai
phan mau dwoc trén déu voi mot lwgng nuéce thich hop dé duoc loat mau c6 dé Am cach nhau mét
khodng nhét dinh sao cho gia tri 3 4m dim chat tét nhat tim dwoc sau khi thi nghiém ndm trong
khodng gita clia ndm gia trj dd 4m tao mau. Panh sd mAu vat liéu tir 1 dén 5 theo thi ty d6 Am mau
tdng dan. Cho cac ph&n mau da tron &m vao thiing kin dé& G mau, véi théi gian G mau 1 12 h. Déi véi
vt liéu rdi, khdng chia hat sét nhwe 34 dam cép phéi, cat.., thdi gian G méu 1a 04 h,

CHU THICH 1: Viéc chon gia tri 46 3m tao m3u dAu tién va khodng do Am gitra cac mau tham khao nhi sau:

- V6i g4t loai cat: bt ddu tir @6 4m 5%, khoang A6 4m gitra cac mau tir 1% dén 2%;

- Véi 34t loai sét pha; bt dhu tir 46 Am 8%, khodng A6 4m gilra cac mau tir 1,5 % dén 2,5 %

- Véi dAt sét: bat dAu tir 40 dm 10%, khodng 46 Am gitra c4c miu hodic tir 2,5 % dén 4%.

- V&i 34 dam cap phdi: bt dAu tir A Am 1,5%, khodng a6 Am gira c4c mAu tir 1% aén 1,5%.

CHU THICH 2: C4 thé x4c dinh 8 4m tao m3u th( 3 trrée bang kinh nghiém, ddy 1a 46 Am gln sat véi 88 dm tét nhét, Vat
liéu v&i dd &m tét nhét sau khi duge ndm chat lai trong ldng ban tay sé gil> nguyén hinh dang, khdng bj vé réi ra khi mé 1ong

ban tay, khi bé nhe s& v& gon 1am @8i; M&u c6 3 4m 16m hom % Am téi wu sé dinh wét; mAu o6 dd &m thdp hon 66 Am téi wu
s& b, v&. Tir 49 4m tao mAu ther 3, Ira chon 39 4m ché bj 04 mau con lai véi khoang a6 &m néu tai CHU THICH 1.

7 Pim mau

7.4 Chuan bi dung cy va chon cac thdng s d3m nén: can o phirong phap dim nén quy dinh, chuan bi
dung cu va Iua chon cac thdng sé dim nén néu tai Bang 1 va Bang 2.

7.2 Trinh tw d3m mau; loat mAu da chudn bi theo 6.4 s& dwoc dim 1An lwot tr m3u cd dd 3m thip nhét cho
dén mAu cb d6 dm cao nhit,

7.3 Chiéu day mdi Iép va téng chidu day sau khi d3m: ciin ctv sb 16p ddm quy dinh theo phwong phap dam
nén dé diéu chinh long vat liéu dm mdi lép cho phit hgp sao cho chidu day clia mdi Iép sau khi dim teong
durong nhau va tdng chidu day clia mau sau khi d3m cao hon cbi dim khodng 10 mm.

7.4 DAm cbi thir nhit tién hanh véi mAu cb 46 4m thp nhét theo trinh iy sau:

15
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7.41 L3p cbi chat khit véi dé ¢di. Can xac dinh khéi lwong cbi va dé cdi (M) chinh xac dén 1 g.

7.42 Dim lop thr nhat: Lap dai cbi va dit cbi tai vi ti c6 mat phdng chéc chdn, khong chuyén vi trong qué
trinh dAm. Cho mét phan méu cé khdi lgng phi hop vao cdi, dan déu mAu va 1am chat so bd bing cach lay
chay dam hodic dung cy nao d6 cé dwrdng kinh khodng 50 mm d3m nhe d&u khip mat m3u cho dén khi vt
liéu khdng con rdi rac va mat mau phdng. Khi d&m mau chinh thire, phai d& cho chay dam roi tw do va dich
chuyén chay sau mdi l4n dim nham phan bd cac ci d&m déu khip mat m3u (Hinh 3, Hinh 4). Sau khi dam
xong véi s& chay quy dinh, néu c6 phan vat liéu bam trén thanh cdi hodc nhd Ién trén bé mat mau thi phai lay
dao cao di va rai ddu trén mét Iép dam tredre khi bd sung vat liéu dé dam céc lop tiép theo.

7.4.3 Dam cac op tiép theo: |3p lai qua trinh nhu quy dinh trong 7.4.2.

7.4.4 Sau khi @dm xong, thao dai ci ra va lam phdng mat mAu bang thanh thép gat sao cho b& mat méu
cao ngang véi mat trén clia cdi. Can xac dinh khdi leong cua cdi, dé cdi va mau da dam ndm trong cdi (My)
chinh x4c dén 1 g.

7.4.5 Lay mau xac dinh d6 am: ddy mau ra khdi ci va lay mét long vét liéu dai dién (xem Bang 1, Bang 2)
& phan gitra khéi dét, cho vao hdp gitr 4m, sdy kho dé xac dinh do dm. Di vai vat liéu thoat nudc tot nhu cat,
cudi soi, da dam.., sau khi @&m mau néu cb hién twong i nwéc tai day cdi, tién hanh |4y mau vat liéu i (&
chdo tron) trwde khi dam dé xac dinh d6 am.

7.5 Dam cac cdi tiép theo:

7.5.1 L&p lai qud trinh nhuw quy dinh trong 7.4 ddi véi cac mau vat liéu cé d6 dm khac nhau (theo thir ty do
Am mAu ting dan) cho dén khi hét loat nam mau.

7.5.2 Qua trinh dam s& két thic khi gia tri khdi leong thé tich wét () clia mu gidm hodc khdng tang nira va
cb t6i thiéu hai mau dam cé do Am 16m hon d6 &m tét nhét. Thong thudomg, thi nghiém dim nén duoc tién
hanh véi ndm cdi dm. Trwong hop khdi lwong thé tich wot (k) clia vat liéu cdi dam thék ndm van tang thi
phai tién hanh dam cht thém véi ci thr séu va cac cdi tiép theo.

7.53 Tnrong hop can bd sung mau dém, néu mau vt liéu khong bi thay ddi cip phdi mét cach dang ké
(thurdng 14 mAu dAt) thi ¢6 thé sir dung lai mau sau khi dam. Viéc dam nén lai mau dwec tién hanh nhu sau:

- Sau khi dam xong, d4p toi mau va trén thém mét legng nwdce thich hop. U mau véi thei gian it nhét 14
15 min.

- Tién hanh @m mau nhu quy dinh trong 7.4.

8 Tinh toan két qua
8.1 D dm clia mAu, W, tinh bing phan tram (%), theo cong thiec:
A-B

W = x 100 (1)
B-C
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trong dé:
A la khi ILrgng clia m3u wét va hop gitk 4m, can chinh xac dén 0,01 g;
B & khéi lrong clia mau khé va hdp gitk dm, sau khi sy tai nhiét d6 (110 + 5) °C dén khi khéi

lrong khéng ddi, can chinh xac dén 0,01 g;

C 1 khdi lugng clia hop gitr &m, can chinh xac dén 0,01 g.

8.2 Khdi lrgng thé tich wét clia mAu, %, tinh bang gam trén xentimét khéi (g/em?), theo cong thire:

M1-M
oz —— (2
v
trong d6:
My 14 khéi lugng clia mau, cdi va dé cdi, tinh bang gam (g);
M 1 khdi lgng cla ci va @é cdi, tinh bang gam (q);
v la thé tich clia cdi, tinh bang xentimét khédi (cm?).

8.3 Khéi lrong thé tich khé clia mau, x, tinh bang gam trén xentimét khdi (g/cm?), theo cong thire:

100 »v
n= —  (3)
(W+100)
trong dé:
Ho 1 khéi lugng thé tich wét clia mAu, tinh bing gam trén xentimét khdi (g/em?);
w la 36 4m clia mAu, tinh bing phén tram (%).

8.4 V& db thj quan hé d6 &m - khéi lugng thé tich khé: véi loat cac mau da dam sé co loat cac cap
gi4 tri 6 am - khéi lrgng thé tich kho teong (rng. Biéu dién cac cip gia tri nay bing cac diém trén biéu
db quan hé dd &m - khéi lwgng thé tich khé, trong dé truc tung biéu thj gia tri khéi lwgng thé tich khé va
truc hoanh bidu thj gia trj 6 4m. V& dwong cong tron qua cac diém trén dd thi.

8.5 Xéac dinh gia tri 36 dm dam chat tét nhat (Wap) : gid trj trén truc hoanh twong (ng véi dinh dwdng
cong quan hé d6 &m - khéi lvgng thé tich khé (xem Phu lyc D).

8.6 X&c dinh gia tri khdi lwgng thé tich khé Ién nhat (ymax) : gié trj trén tryc tung twong ng véi dinh
dudng cong quan hé do &m - khéi lwgng thé tich khé (xem Phy lyc D).

8.7 Xéac dinh gi& tri khéi lwgng thé tich khd I&n nhét va d6 dm dam nén tét nhat sau hiéu chinh theo
hwéng dan tai Phy lyc A.

CHU THICH 3: C6 thé |4y gi4 tri 40 &m cla phan hat qué c& W = 2 % d& tinh gi4 trj 60 Am dAm nén tét nhét sau hiéu chinh
(theo cdng thirc A.5, Phy lyc A) phuc vu cho cdng tac thi cdng, thi nghiém dd chat dAm nén hién tnrémg.
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9 Bao céo thir nghiém
Béo c4o thir nghiém phdi co céc thdng tin sau:
a) Tén cdng ftrinh, tén dy an va hang muc ap dung;
b) Don viyéu cau;
¢) Ngudn gdc vat liéu;
d) Tiéu chudn thi nghiém, phuong phap dim nén 4p dyng;
e) Do am dam chat tt nhét, lam tron dén 0,1 %,
f) Khéi lugng thé tich khd I6n nhat trong phang thi nghiém, Iam tron dén 0,001 glem?;
g) Ty lé hat qua c&, lam trén dén 0,1 %:
h) Ty trong khéi cla hat qua c&, lam tron dén 0,001;

i) Khéi lvgng thé tich khd Ion nhét sau hiéu chinh, 1dm tron @én 0,001 g/em?; D& dm dam nén tét nhét
sau hiéu chinh, 1am trén dén 0,1 % (theo hwéng dan tai Phy luc A).

18



TCVN 12790:2020

Phuy luc A
(Quy dinh)
Hiéu chinh két qua thi nghiém dam nén trong phéng
khi vat liéu c6 chtra hat qua c&

A.1 Pham vi ap dung

Phuong phép hiéu chinh ndy nhdm muyc dich xac dinh dugc khéi legng thé tich kho Ién nhét va do dm dam
nén tot nhat cla vat liéu ¢o chira hat qua c& (goi 14 khéi lwong thé tich khé kon nhat va dé dm dAm nén tét
nhét sau hiéu chinh).

A.2 Phuwong phap hiéu chinh

A.2.1 Liy mAu vt liéu dai dién & hién tnromg. Can ctr vao phwong phap d4m nén trong phang, ldy sang
phu hop (4,75 mm hodc 19,0 mm) dé tach mau vat liéu thanh hai phan: phan vat liéu lot sang va phan hat qua
cd. Xéc dinh khéi legng wét, do 4m clia phan vat liéu lot sang va phan hat qua c3.

A.2.2 Xac dinh khéi lwong kho clia phan vat liéu lot sang va phan hat qua c&
A.2.21 Khéi lrgng khd clia phén vat liéu lot sang, M, tinh bang gam (g), theo cdng thike:

100 Mys
M= ——— (A1)
(100 + W)

trong dé:
M, [a khoi lrong wét cla phan vét liéu lot sang, tinh bang gam (g);
Wis 14 d6 4m clia phdn vat liéu lot sang, tinh bing phan trim (%).

A.2.2.2 Khbi lwgng khd clia phan hat qua ¢&, Mky, tinh bang gam (g), theo cong thikc:

100Muce
Me= (100 + (A2
Wee)
trong dé:
Mo Ia khéi leong wét clia phén hat qua c&, tinh bang gam (g);

Wa 12 6 4m clia phan hat qué c&, tinh bing phin tram (%).
A.2.3 Xacdinh ty 1 clia phan vat liéu lot sang va hat qua c&
A.2.3.1 Ty Ié clia phan vat liéu lot sang, Ps, tinh béng phan tram (%), theo cdng thirc:
100 Ms

Ps = (A3)
(Mes + Mic)
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trong do:
Mes 12 khéi ligng kho clia phan vat ligu lot sang, tinh bing gam (g);
M 1 khéi lugng kho clia phan hat qua ¢&, tinh béng gam (g).
A.2.3.2 Ty hat qua ¢, Ps, tinh bing phan trdm (%), theo cong thire:
100 Mye

Pee = (A4)
(Mis + Mic)

trong dé:
Mys 14 khéi lwomg khé clia phan vét liéu lot sang, tinh béng gam ();
Mg 12 khéi luong kho clia phdn hat qua c&, tinh bang gam (g).

A.2.4 Xac dinh do dm chit tot nhat va khdi lwong thé tich khé Ién nhét sau hiéu chinh (clia mAu hién tredng
bao gdm ¢& phan vat liéu lot sang va hat qua ¢&)
A.2.41 Do am dim chat tt nhat sau hidu chinh, Wop, tinh bing phan trim (%), theo cang thirc:

WopPlis + Woe P

Wopn = (A.5)
100

trong da:

W 1add m dam chit tt nhét clia vét liéu tiéu chuéin theo két qua dam nén trong phang, tinh bang phan tram (%);
Ps latylé cla phan vat liéu tiéu chudn, tinh bing phan tram (%);

P 12ty 1& hat qua c&, tinh bang phan trdm (%);

Wee 12 3 3m clia phan hat qué @, tinh bang phén tram (%).

A.24.2 Khéi luong thé tich kho lén nhét sau hiéu chinh, smae tinh bdng gam trén xentimét khéi (g/cmd),
theo cdng thirc:

100 pmex Gson
Hemaxhe = (A.6)
Hmax Pz + GsonPs
trong do:
- la khdi Igng thé tich kha Ién nhét clia vat liéu tiéu chudn theo két qud dAm nén trong phong,

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

Ps 14ty 1 clia phan vt liéu tiéu chudn, tinh bang phan trim (%);
Po 4ty & hat qua cd, tinh bing phan tram (%);

Gs 14ty trong khéi clia hat qua c& (x&c djnh theo Phy luc B);

7 14 khéi Ieong thé tich cla nude, tinh bing phdn tram (%). Tai nhiét d trong phdng thi nghiém,
1= 1,0 gfem?®.
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Phy lyc B
(Quy dinh)
Xac dinh ty trong khéi cua hat qua c&

B.1 Pham vi 4p dung

Phwong phap nay quy dinh trinh t tién hanh xac dinh ty trong khdi (Bulk Specific Gravity) clia hat qua c&.

B.2 Thuat ngir va dinh nghia
Ty trong khéi (Bulk Specific Gravity)

La ty s6 tinh béng khéi lgng trong khéng khi clia mét don vj thé tich ¢t liéu (bao gdm ¢a phan d4c chic va
phan th&m nuwée nhung khdng bao gom 16 réng gitka cac hat) chia cho khdi lgng trong khong khi clia nwéc
cat co cling thé tich tai mat nhiét dé nhat dinh. Ty trong khdi khang cé thie nguyén.

B.3 Thiét bi, dung cu
B.3.1 Can: can phai dwoc thiét ké phi hop dé cb thé can mau khi mau dang treo trong nwée, ¢b dj chinh
xac1g.

B.3.2 Gid dirng mau lam bang Iwdi thép cé I8 nhd hon hodc bing 3 mm sao cho khdng dé lot mau cét liu.
Khi thi nghiém véi cbt liéu ¢ dwong kinh nhé hon hodc bang 37,5 mm thi dung tich gid tir 4 L dén 7 L. Khi thi
nghiém ¢t liéu 1én hon thi dung tich gié phai kén hon.

B.3.3 Thung nwéc I loai thing c6 dung tich phi hop dé c6 thé treo toan bé gid va mau trong nude khi lam
thi nghiém. Phai cé mét dng thoat phia gan miéng thiing dé duy ti mye nwde trong thiing la ¢6 dinh trong qua
trinh thi nghiém.

B.3.4 Day treo gid 12 loai day c6 du do bén, cé duwdmg kinh nhd nhét co thé dé& giam thiéu dnh hwdmg dén ket
qua thi nghiém,

B.3.5 Sang: st dyng hai sang 16 vuéng loai 19,0 mm va 4,75 mm va mdt vai sang khéc (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: cin ¢tz phrong 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 tng v&i cac phwong phap 1-A, 1I-A, I-B, II-B va phuwong phap 1-C, IIG, I-D,
II-D). Ria sach phan hat qua c& ném trén sang dé loai bd bui bam trén bé mét cac hat cbt liéu qué cd.
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B.5 Cach tién hanh

B.5.1 Sy mau dén khéi lugng khang ddi trong t sdy tai nhiét d (110 + 5) °C. Sau d6 dua mau ra ngoai
khéng khi trong véng tir 1 h dén 4 h d& mau nguéi (c6 thé cam dwgce mau, nhiét 6 mau khodng 50 °C).

B.5.2 Ngam mdu vao nudc trong théi gian khodng 24 h tai nhiét d trong phéng.

B.5.3 V&t mau ra khdi nuée, 1an cac hat cét liéu trén mét cai khin bong cho dén khi mang nuwéc ty do bam
trén mat hat cét liéu da bj thdm hét. Nhirng hat ct ligu to thi phai lau tisng hat mét. Ciing o thé st dyung mét
cai quat d& thdi déng thai véi viéc lau khd. Phai chll y khdng d& cho phan nuée tham vao trong 18 réng ciia
cét liéu thoat ra. Sau khi d3 lau khd, can xac dinh khi Iwong 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 khéi lrong mau khi treo trong nuérc. Sau khi
gi6 va mau da duoc treo ngap hoan toan trong nwéc, phai lac nhe gié cho khi thoat ra hét @é két qua thi
nghiém dugc chinh xac. Can xac dinh khéi Ivgng mAu trong nwére (C) chinh xac dén 1 g.

B.5.5 Sy miu dén khdi lwvong khdng déi trong tl sdy tai nhiét d¢ (110 + 5) °C. Sau d6 dwa mAu ra ngoai
khdng khi trong vong tr 1 h dén 4 h G& dé& mau ngudi. Sau d6 can xac dinh khéi lwong mau (A) chinh xac
dén1g.

Bang B.1- Khéi lwgng miu thi nghiém

Kich c& hat 1én nhit (mm) Khéi Iwgng méu téi thidu (kg)
19,0 3
250 4
37,5 5
50 8
63 12

B.6 Tinh toan két qua
Ty trong khéi (bulk specific gravity), Gss, tinh theo cdng thrc:

A

Gss= (8.1)

B-C
trong doé:
A la khéi lugng mAu khé hoan toan, tinh bing gam (g);
B lakhdi lugng mau khé bé mét, tinh bdng gam (g);

C  lakhdi lugng mau can trong nurdre, tinh bang gam (g).
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B.7 Baocao

B.7.1 Bo c4o két qua thi nghiém bao gdm cac thong tin sau:

- Loai hat quéa c& thi nghiém (trén sang 4,75 mm hay trén sang 19,0 mm);
- Gia tri ty trong khéi duee 1am tron Gén 0,001,

B.7.2 ©§ chum:

B.7.2.1 Sai s gilra hai két qua thi nghiém trén cting mau vat liéu do mét thi nghiém vién thyee hién tai mot
phaéng thi nghiém khéng virot qua 0,025.

B.7.2.2 Sai s gitra hai két qua thi nghiém thirc hién bdi hai phong thi nghiém khéng virot qua 0,038,
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Phu luc C
(Tham khao)
Hwéng dan Iwa chen phwong phap dam nén

C.1 DAm nén Proctor tiéu chuan thwong ap dung khi st dung trang thiét bj d&m nén c6 cang suét nhé.
C.2 Dam nén cdi tién dirgc 4p dung khi thi cdng ddm nén bang thiét bj co giGi co cong sut Ion.
C.3 Lwa chon phwong phap ddm nén: tham khédo huéng dan tai Bang C.1.

Bang C.1 - Lya chon phwong phap dim nén

Pham vi ap dung
~ Phwong phap

Phuwong phap I-A, |I-A V4t liéu hat nhd, lueng hat qua ¢ trén sang 4,75 mm khéng qué
5% (khéng phai hiéu chinh két qua thi nghiém dam nén).

Phwong phép I-B, II-lB | Bam nén tao mAu CBR ddi véi vat liéu thda man phuong phap thi
nghiém I-A, II-A

Phuong phép I-C, II-C | Vat liéu cd > 5% lwgng hat trén sang 4,75 mm va < 5 % legng hat
trén sang 19 mm (khdng phai hiéu chinh két qua thi nghiém dam
nén). Phiong phap nay tiét kiém duoc khdi luong mau vt ligu thi
nghiém trong phong so véi phwong phap I-D, II-D.

Phwong phép I-D —DAt s6i san, d4 dam..

-DAm nén tao miu CBR déi véi vat lieu théa man phurong phap
thi nghiém I-C, I-D.

Phwong phap I1-D -D4t séi san, 34 dam cap phdi, cap phéi thién nhién, da dam gia
cd.. (do quy trinh thi cong va nghiém thu hodc chi dan ky thuat
quy dinh d@&m nén Proctor cai tién)

-D&m nén tac mau CBR déi v&i vat liéu théa man phuong phap
thi nghiém I1-C, I1-D.
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Phu luc D
(Tham khao)
Vi du Bidu miu bao céo két qua thir nghiém

] Logo donvi TEN BON VI THUC HIEN
thyc hién
Dia chilién h¢
Sé-No.: .
PAM NEN PROCTOR
PROCTOR COMPACTION TEST
I.bonyytuchu-Client: .
2. Céag trinh - Project;
3. Ngubn gde miu - Sample source: MSM - Sample code;

4. Ngay thi nghi¢m - Date of test:

5. Tidu chudn thi nghi¢m - Test method: TCVN 12790:2019 (Phuong phdp I-A)

6. Két qua thi nghigm- Test results:
1. THI NGHIEM DAM - COMPACTION TEST :

S8 kin ddm - No. Compact | 2 3 4 5
Khéi lugmg - Weight of mold z
Thé tich khudn - Volum of mold ont’

Khéi lugng khudn + mdu uét
Weight of wel sample + mold
KLTT udt - Wet density of sample glem?
IL THI NGHIEM BO AM - MOISTURE CONTENT TEST:
56 hop -No. container

Khdi lugng hop + mdu udt

4

Weight of wel sample + contamer &
Khéi lugng hdp + miu khd

Weight of dry sample + container g
Khéi lugng hdp - Weight of container £
DY dm - Moisture content %

Khéi lrgng thé tich khd - Dry density | g/em’

KET QUA - RESULT OF TEST
(Chiea hi¢u chinh - Before correcied )

1,70

E i B dmtde nhide - Optimum Moisture content
= ¥ S et | = - e = ey
- J——" P e W _Wop= i
a ’ / . KLTT khd km nht - Maximum Dry Density
S 164 7 ¥ max = (glem)
$ 1,62 < . Kdtqui-Resultof test &
g 1.60 (Sau khi higi chinh - Afier correction)
E ’ E B 4m tdt nhit - Optimum Moisture content
g a8 > . Wophe = __ — 0

12 13 14 15 16 17 18 19 20 21 22 KLTT khé kdn nhdt - Maximum Dry Density

Yo = T

Ty 1§ hat qui cd Pge (%)

B9 &m - Moisture content, % A
Ty trong khoi cia hat qua el Gsb:

7. Ghi chii - Note:
8. Nhirng nguiri thyc bign - Opérators:
Thi pghigm - Tested by: T TR e ngiy ... thing ... Ndm... ...
PHONG THi NGHIEM ...
LABORATORY......
kel

Tiuh todn - Calculated by:

Kifm tra - Checked by: i . —i
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