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TUONG QUAN GIUA CHI SO CBR VA CIV TRONG XAC PINH SUC
CHIU TAI NEN PUONG TREN PAT BAZAN KHU VUC TAY NGUYEN

Nguyén Huy Vugng, Vii B Thao, Pinh Viin Thirc
Vien Thuy cong

Tém tit: Thi nghiém California Bearing Ratio (CBR) dwoc dimg dé danh gid sirc chiu tdi nén
dwong hoac vat lieu lam dwong. Thi nghiém CBR hi¢n truong hién dang dwoc sw dung phé bién
& Viét Nam va trén thé gici, nhung kinh phi va thoi gian thiee hién thi nghiém nay twong doi cao.
Vi vdy thi nghiém Clegg Impact Soil Tester (CIV) c6 thiét bi gon nhe, quy trinh thic hién don
gian, tiét kiém kinh phi, dam bdo dj chinh xdc, dd dwoc dé xudt dé thay thé thi nghiém CBR tai
mét s6 quoc gia. Khi dp dung thi nghiém CIV tai mét khu viee méi, dé ddp ving cdc yéu cau trong
tiéu chudn thiét ké va nghiém thu dwong giao thong, can phdi tim ra méi twong quan giira tri s6
CBR va CIV. Nghién curu nay so sanh gia tri thi nghiem CBR va gia tri CIV hién truwong voi cung
diéu kién thi nghiém dé tim dwoc twong quan giita gid tri CBR va CIV cia nén dwong giao théng
trén dat Bazan trén dia ban tinh Pdk Néng, CBR=2,024 AV, Twong quan ndy cé thé dp dung
cho cdc dia phirong cé diéu kién dia chat twong tir.

Tir khéa: Thi nghiém CBR, thi nghiém Clegg Impact Soil Tester CIV, dit Bazan, Tay Nguyén.

Summary:The California Bearing Ratio (CBR) test is used to evaluate the capacity bearing of
road pavement. CBR test has been widely used in Vietnam and in the world as well. However,
this test requires relatively high cost and time-consuming. Thus, Clegg Impact Soil Tester (CIV)
which is simple and lightweight structure, cost-effective, time-saving, and high accuracy, has
been developed to replace the CBR test in some countries. In order to meet the requirements of
design and inspection standards of the road, it is necessary to find a correlation between the
CBR and CIlV indexes. In this study, both CBR and CIV tests are carried out on the road base in
Dak Nong province under the same experimental conditions. By comparing the test results, a
correlation between the CBR and CIV values is proposed, CBR=2, 024¢""7" This correlation
could be considered to apply for similar geological conditions.

Key words:CBR test, Clegg Impact Soil Tester, Basalt Soil, Central Highlands.

1. PAT VAN PE

Gia tri strc chiu tai California Bearing Ratio
(CBR) duoc dung dé danh gia sirc chiu tai, dic
trung bién dang nén dit hodc vat liéu lam
duong. Hién nay, phuong phdp thi nghiém

Phuong phap thi nghiém Clegg Impact Soil
Tester (con goi 1a Clegg Impact Value, goi tat
la CIV) da duogc nghién ctru 4p dung rong rai
trén thé gidi dé thay thé thi nghiém CBR véi
chi phi thip va thoi gian thi nghiém nhanh

CBR hién truong dugc st dung phd bién &
Viét Nam tuy nhién dé tién hanh thi nghiém
nay doi hoi phai co cac thiét bi di kém twong
dbi cong kénh, dic biét 1a thiét bi ga tai.
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chong [2-11].

O Viét Nam, phwong phap nay chua duoc ap
dung pho bién, chua c6 nhirng nghién ciru séu
sdc va day du vé mdi twong quan giira két qua
thi nghiém CIV va CBR trong diéu kién dia
chét Viét Nam. Trong bai viét nay, trén co s&
so sanh k& qua thi nghiém hién truong CBR
va CIV trén nén duong dit bazan tai tinh Dik
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Nong dé dua ra quan hé giita gid tri CBR va
CIV. Quan hé nay c6 gia tri tham khao khi
danh gia chat lwong nén dudng trén v phong
hoa Bazan.

2. PHUONG PHAP THi NGHIEM CIV
2.1. Lich st cia thi nghiém CIV

Phuwong phap thi nghiém CIV duoc phét trién
boi Tién si Baden Clegg tai khoa k¥ thuat xay
dung Dai hoc Western Australia ndm 1970. Y
tuong ban dau xuat hién khi 6ng cho rang thiét
bi btia ¢4m chit trong phong thi nghiém co thé
cho ra dwgc mot tham sé lién quan dén do chat
hodc do ctirng cta dét va vat liéu tuong tu dat.
Tén thi nghiém va cac thong so thi nghiém nay
duoc dit theo tén clia ong dé ghi nhan cong
lao sangtao cua 6ng [5].

Tu khiphuong phap thi nghiém CIV ra doi, tai
My da ban hanh tiéu chuan ASTM D 5874-95
[2] huéng dan xic dinh céc gia tri ndy vatrén
thé gidi dd c6 rat nhiéu cong trinh nghién ciru,
nhu DPai hoc Western-Australia, Newzelan,
Anh, Saudi Arabia dé thiét 1ap mdi twong quan
gitta tri s6 CIV va CBR [5-9].

(a) Thinghié€m trudc khi
thi cong

(b) Thinghiém kiém dinh sau khi
thicong

2.2. Thiét bj thi nghiém CIV

Phong nghién ctru Dia k§ thui, Vién Thuy
cong, Vién Khoa hoc Thuy lgi Viét Nam s&
hiru thiét bi CIV do hiang SD Insttumrntation
(UK) san xuat (Hinh 1). Thiét bi nay da duoc
ap dung tai Cong trinh duodng giao thong nong
thon xa Luong Tai tinh Hung Yén thang 3 nam
2016 (Hinh 2a, b), va Cong trinh cirng hda mat
dé song Nhu¢ xa Tan Dan huyén Phu Xuyén
thanh phd Ha N¢i thang 5 nim 2017, thudc noi
dung dé tai doc 1ap cip nha mréc “Nghién ciru
cong nghé phat hién som nguy co sy cb dé
song, dap dat, ddp d4, dap bé tong trong luc va
dé xuét giai phap xir Iy (Hinh 2c).

Hinh 1. Thiét bi thi nghiém CIV/882 cia Vién
Thity céng. (1) Biia dam, (2) Vach dinh vi
chiéu cao biia roi, (3) Tay cam, (4) Ong dan
hieéng, (5) Hop doc dit liéu, (6) Ddy dan.

==

(¢) Thinghiém trugc khi thi cdng

Hinh 2. Sur dung thiét bi CIV tai: (a) tai dé song Nhu¢ Ha Noi;
(b, ¢) dwong giao thong xa Lwong Tai tinh Hung Yén trudc va sau thi cong [13, 14].

2.3. Phwong phap thi nghiém CIV

Dua trén nguyén tic cho bua roi ty do 1én bé
mit nén dét hodc bé mit vat liéu tr mot do cao
¢b dinh 1a 45cm, do van tdc bla ndy tro lai tuc
1a do duoc strc khang cta dat nén, day 1a yéu

td chinh lién quan dén cudng d6, mat do hoic
dd cirng ciia dat nén hay cua vat ligu [4].

Pé dat dwoc gia tri CI'V (hay con goi 1a Impact
Value - IV) c6 di tin ciy, mdi vi trd thi nghiém phai
tién hanh 5 1an bua roi. Déi véi moi loai dét nén,
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trinh tu thi nghiémtuan thu theo cic budce sau:

1. Chon vi tri thi nghiém ¢ noi ma 6ng dan
hudng (s6 4 trén Hinh 1) 06 thé tu dirng 6n dinh.
Loai bo 10p dét toi xop trén mit va dam bao 6ng
dan khong duoc dit cuc bo trén vién da co kich
thudc 16n hon kich thudc trung binh ctia nhiing
vién d4 quan sét duroc trén mat nén dudng,

ii. Kiém tra muc do théng dingva 6n dinh cua
ong dan. Pling bang hai chan trén mit bich
day, hoac mdt chan con lai dat trén mat bich
va gilt 6n dinh 6ng dan bang mit bén cua cac
chan. Thao chdt khoa giir bia trong ong din va
mo kep ddnghd. An nut trén donghd va kiém
tra sO hién trén man hinh 14 0 IV va 0 s6 dém.
Néu can thiét, nha va 4n nat cho dén khi sb
doc 0 hién lén, sau d6 gilr nat 4n trong subt
qua trinh thi nghiém.

iii. Nang baa bang mottay cho dén khivong danh
dau mau trang (s6 2 trén Hinh 1) ngang bang voi
dinh ng dan. Dé day dan (sé 6) ching tr do va
khong cham vao baa trong luc biaroi; sau d6 cho
bua roi tw do. Theo di sb doc déng ho.

iv.Khong di chuyén dng dan hodc tha nit an
dong ho, lip lai budc iii thém 4 1an dé dat
duoc tong cong 5 sd doc tai vi tri thi nghiém.

v. Panh gid bo 5 s doc. Hai hodc ba lan bua
roi dau tién bi anh hudng boi 16p dat bé mat va
vat liéu roi ndm n gay dudi blia, nén gia tri sb
doc c6 thé s& tang dan. Lan baa roi tht 3, thir 4
hodc thir 5 ¢ thé s& dat dén gia tri 6n dinh va
duoc tinh 1a d6 cirng cta 16p dat da nén chit.
vi. Gia tri s& doc thir 4 (vi du dong hd hién thi
1a: 15 IV) 1a sb doc quan trong; né thé hién
murc d6 dam chat do duoc.

viiNéu bét ky s6 doc nao nho hon 2 IV so véi lan
doc trrde d6 hodc néu sé doc thir 5 16n hon sé doc
thr 4 1a 2 1V, thi gia tri do dugc khdng déng tin
cay vahuy thinghiém tai vitri do.

viii. P61 may CIST/882/TREND tu dong ghi
lai xu huéng gia tri sb doc quas 1an bua roi va
s& thong bao cho ngudi van hanh biét néu sé
doc ndm ngoai pham vi mé ta trong phan vii.
Man hinh s& hién thi “ABORT!” trong tnrong
hop nay, nén ding thi nghiém dé lam bu thi
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nghiém khac cach chd cii khoang 300 mm.

ix. Sau khi hoan thanh m¢t thi nghiém, nhéc 6ng
dan ra mot bén va quan st vét han mat dat o
duéi blia. Vat liéu nén cang cing thi vét han
cang nong. D9 sau vét han cua vat liéu dép dang
hat thuong nam trong khoang 20 mm d6i véi
nén dudng 10 IV dén 2 mm ddi véi 30 IV. Gia
tri nam ngoai pham vi ndy thudng Ia c6 van dé.
Néu vét han sdu hon 20 mm ddi véi vat lidu déap
dang hat hoac 2 mm dbi voi da dam cudi hodc
vat liéu kho, thi thinghiém tai vitri d6 dugc xem
1a thét bai bét ké véi s6 doc IV nao.

x. Nguyén nhan c6 thé dan dén thi nghiém
that bai 1a do d6 am qua cao, cudng do vét liu
thap hodc d6 chat khong dam bao.

2.4. Quan hé giira CBR va CIV ciia mjt s6
tac gia trén thé giéi

Theo Clegg (1980), co s¢ thanh 18 phuong trinh
twong quan giita chi s6 CBR va CIV dyatrén ké&
qua thi nghiém trong phong hodc hién truong.
Thong qua thi nghiém phén tich xac dinh céc
tham sd: thanh phén hat, d0 Am gi6i han chdy,
gi6i han déo, chi sé deo, thi nghiém dam nén tiéu
chuan. Tién hanh thi nghiém ddng thoi 2 phrong
phédp CBR va CIV trén cung mot loai vét liéu &
cung mot do chat, do am. Théng ké, phan tich sd
liéu va 1ap phwong trinh hdi quy. Hinh 3 gidi
thiéu k& qua nghién cru thuc nghiém cho cac
mau dt tai East Cape, New Zealand [5].

30

y=0.18x'5*
R?*=0.70

CBR
(v)

0 25

CIV (x)
Hinh 3. Twong quan giita CBR va CIV cua dat
vung East Cape, New Zealand [5].

Céc nghién ctru cia nudc ngoai cho thdy quan
hé gitta tri s CBR va CIV phu thudc nhiéu
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vao loai dat, d0 am, do chat ctia nén duong
Vi¢c tim ra quan h¢ nay la rat quan trong doi

v6i mdi khu vue nghién ciru. Mot s6 cong thirc
thuc nghiém tuong quan gitra gia tri CBR va
CIV dang dugc 4p dungphd bién trén thé gioi
duoc liét ké nhu sau:

— Clegg (1980):

CBR= 0,07(CIV)*’, R*=0,788
— Mathur & Coghlans (1987):

CBR= 0,1085(CIV)"*”, R*=0,787
— Al-Amoudi (2002 ):

CBR= 0,161(CIV)"*” (3), R*=0,85
— Tiéu chuan Chau Au:

CBR= (0,24(CIV)+1)*
3. SU DUNG THi NGHIEM CIV VA CBR
TAITINHPAK NONG
3.1 Thiét ké thi nghiém
Muyc tiéu cua thi nghiém CIV va CBR la xac
dinh strc chju tai cia nén duong hién hiru dé
ldm co s& thiét ké cong trinh duodng thir
nghiém bang cip phdi dét tai chd gia ¢b bang

puzolan tu nhién va chat két dinh. Thiét bi thi
nghiém CIV chua duogc tng dung phd bién tai
nudc ta, do vay ca hai thi nghiém CIV va CBR
déu duoc thuc hién trong cung mat diéu kién
vé dia chat, nhim tim ra twong quan giira hai
chi sb nay dé ap dungrongrai sau khi két thiic
de tai.

Day 1a mot ndi dung nghién ciru thudc dé tai
doc lap cap qubc gia “Nghién ciru st dung
puzolan ty nhién trong xay dung va bdo tri cac
cong trinh giao thong ndng thon, thuy loi trén
dia ban tinh Pak Noéng”, mi sé: DPTDL.CN-
55/16, do Bo Khoa hoc va Cong nghé giao
Vién Thuy Cong chu tri thyc hién.

DAt bazan 13 loai dat chiém phan 16n 1én 14nh
thé Tay Nguyén trén d6 phén bd réat nhiéu cac
cong trinh ha téng dac biét 1a hé théng giao
thong nong thon vi vdy chung toi chon loai
nén duong phan bd trén dat bazan dé tién hanh
thi nghiém. Hién trang doan duong thi nghiém
thé hién trén Hinh 4.

Hinh 4. Hi¢n trang doan dwong thi nghiém

Puong thi nghi€ém thudc thi xa Gia Nghia, tinh
Pik Nong Toéng chiéu dai doan duongla 2,2
km. Vi tri thi nghiém dwgc bd tri tai tim
duong, khoang 150 dén 200m thi tién hanh bd
tri 01 t6 hop thi nghiém gdm 01 thi nghiém
CBR va 01 thi nghiém CIV. Thi nghi¢m dugc

tién hanh & d¢ sau tir 25 -30cm. Hinh anh thi
nghiém CBR va CIV tai hién truong lan luot
duogc thé hién trén Hinh 5 va Hinh 6. C6 thé
thay rang, thi nghiém CBR phai st dung xe tai
lam dbi trong trong khi d6 thi nghiém CIV nhé
gon, chi can mot ngwdi van hanh.
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Hinh 6. Hinh anh thi nghiém CBR va CIV tai hién truong.

3.2 Két qua thi nghiém

Muc tiéu cua cong tac thi nghiém nay ngoai
viée xé4c dinh strc chiu tai CBR ciia nén dudn g
phuc vu cong tac thiét ké thi con thanh lap
quan h¢ gitra CBR va CIV. Pé dat duoc muc

tiéu cia cong viéc nay, tur két qua thi nghiém

Bang 1. Két qua thi nghiém CBR va CIV

(Bang 1) chung t6i thanh Iap céc biéu do twong
quan gitta gia tri CBR va két qua thi nghiém
CIV (Hinh 7). Tryc tung la cac chi tiéu CBR,
truc hoanh la gia tri CI'V.

Tén didm Gia tri thi nghiém Gia tri C?R uy ddi tir CIV theo cic cong thirc trong Muc 2.4

STT do CBR % CIV Tiéu c}}uén Clegg Mathur and Al-Amoudi
chéu Au (1980) Coghlans (1987) (2002)
1 Cl 3,60 7 7,18 3,43 4,07 4,36
2 C2 4,76 9 9,99 5,67 6,50 6,67
3 C3 4,90 8 8,53 4,48 5,22 5,46
4 C4 4,20 8 8,53 4,48 5,22 5,46
5 C5 3,29 7 7,18 3,43 4,07 4,36
6 C6 3,15 6 5,95 2,52 3,06 3,36
7 C7 6,36 11 13,25 8,47 9,45 9,38
8 C8 3,50 8 8,53 4,48 5,22 5,46
9 C9 6,05 13 16,97 11,83 12,90 12,44
10 C10 5,60 12 15,05 10,08 11,12 10,87
11 Cll1 4,20 11 13,25 8,47 9,45 9,38
12 C12 7,14 15 21,16 15,75 16,85 15,86
Trung binh 4.75 9.58 11,30 6,92 7,76 7,75
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Hinh 7. Twong quan giita CBR va chi s6 CIV
ciia nén dwong trén dat bazan

Két qua thi nghiém CBR cho thiy nén tu nhién
trén vo phong héa Bazan khu vuc Tay Nguyén
¢ gia tri CBR thay d6i tir 3,15% dén 7,14%
va trung binh 13 4,75 % ; dap Ung yéu ciu veé
xdy dung duong giao thong néng thén theo
tiéu chudn 22TCN 211-06 "Ao durong mém -
Céc yéu cau va chi dan thiét k&”. Quan hé giira
chi s6 CBR va CIV c6 dang duong cong theo
phuong trinh sau:

y = 2,024 %985% v R =0,780
4. KET LUAN

Bai bao gidi thiéu thiét bi, nguyén 1y, trinh tu
thi nghiém CIV, ddng thoi trinh bay két qua

TAI LIEU THAM KHAO

thi nghiém ndy va thi nghiém CBR tai nén
duong giao thong trén dat Bazan trén dia ban
tinh Pak Nong Két qua thi nghiém co thé rat
ra cac két luan sau:

— Thinghiém CIV la phuong phép thi nghiém
nhanh, don gian, c6 dg tin cdy cao dé xac dinh
tri s6 CBR cuia nén duong C6 thé thyc hién thi
nghiém voi mat do déy, chi phi thap, thoi gian
nhanh hon nhiéu so véi thi nghiém CBR.

— Tuong quan gitta gia tri CBR va CIV cua
nén dudng giao thong trén dét bazan trén dia
ban tinh Pk Nong la: CBR=2,024¢""".
Tuong quan ndy c6 thé ap dung cho cac dia
phuong c6 diéu kién dia chét tuong tu.

— Nghién cru ndy van con han ché vé s
lwong diém thi nghiém va chi thir nghiém trén
mot loai dat bazan. Cac nghién cru tiép theo
nén ap dung thir nghiém vai nhiéu loai d4t nén
khac nhau dé tim ra cic twong quan gid tri
CBR va CIV.

5. LOICAM ON

Nghién ctru nay thudc ndi dung cua Dé tai doc
lap cap qudc gia “Nghién ciru st dung puzolan
tu nhién trong xay dung va bao tri cac cong
trinh giao thong nong thon, thuy lgi trén dia
ban tinh Pk Nong”, ma s6: DPTDL.CN-55/16,
do B9 Khoa hoc va Congngh¢ giao Vién Thuy
Cong chu tri thuc hign.
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