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Tém tit. Tinh toan tri sé md dun dan hdi ctia nén (Eo) 14 cong viéc thuong xuyén trong khao sat thiét ké
duong 6 to. Gia tri Eo dong vai tro rat quan trong d6i v6i chat lugng ctia mdi do an thiét ké. Tuy nhién, thuc
te khong phai lic nao cling c6 thé xac dinh duoc gia tri Eo. Trong nhimg truong hop nay, viéc thiét ké két
ciu 4o duong s€ gap nhiéu khé khin va tré ngai. Bai bao trinh bay két qua nghién ctru xac dinh mo dun dan
hdi cuia dat nén thong qua gia tri strc chiu tai cua vat liéu — CBR nham thao g& vudng mic ma thue té dang
gip phai. Két qua thu duoc sai sb giitta Eo - xac dinh thong qua gia tri CBR va Eo do thuc té 14 5,2 % =+
6,4 %.

Tir khéa: Md dun dan hoi, CBR, st chiu tai ciia vat liéu.

SOLUTIONS FOR CONVERTING FROM CBR VALUES TO MODULUS OF
ELASTICITY IN CALCULATION OF SOFT ROAD STRUCTURE DESIGN

Abstracts. Calculating the elastic modulus of the foundation (Eo) is regular work in the survey and design
of motorways. The value Eo plays a very important role in the quality of each design project. In practice,
however, it is not always possible to determine the value Eo. In these cases, the design of the pavement
structure will encounter many difficulties and obstacles. The paper presents the results of the research to
determine the elastic modulus of the ground through the value of the load capacity of the material - CBR to
remove the problems that are actually being encountered. The results obtained the error between Eg -
determined through the actual measured value of CBR and Ey is from 5.2% to 6.4%.

Key words. Modulus of elasticity, CBR, bearing capacity of the material.

1. PAT VAN DE
Xéc dinh mé dun dan hoi cua nén duong (Eo) 1a khau vo ciing quan trong va ¢ ¥ nghia tién quyét trong
cong tac khao sat, thiét ké két cau a0 dudng mém [1]. C6 2 phuong phép thong dung nhét hién nay dé xac
dinh mé dun dan hdi cua nén dudng, dé 1a:
- Xac dinh mé dun dan hdi ciia nén dat va cac 16p két cu 4o dudng bang phuong phap sir dung tAm ép cling
(TCVN 8861:2011) [2].

- Qui trinh thi nghiém dénh gia cudng do nén dudng va két cdu mit duong mém cua dudng 6 t6 bang thiét
bi do dong (FWD) — 22TCN335:06 [3].
Hai phuong phap trén c6 rat nhiéu vu diém nén duoc ting dung rong rai trong cong tac kiém dinh va thiét
ké 40 duong mém hién nay. Tuy nhién, khuyét diém 16n nhét khi xdc dinh mé dun dan hdi & hién trudng 1a
phai co dbi trong dé do (xe ¢ tai trong ti€u chuin). O nhiing tuyen giao thong thuén loi (huong 19, tinh 10,
qudc 19, dudng nodi 6) thi co thé dé dang thyc hién nhung ddi v6i nhiing tuyén co tinh chat dic th nhu:
giao théng viing sau, viing xa, hai ddo,... thi viéc dua dugc xe c6 tai trong tiéu chuin dén cong trinh dé tién
hanh xac dinh mé dun dan hoi gan nhu 1 didu bat kha thi. Vi vdy, viéc tim ra giai phap thay thé cach xac
dinh m6 dun dan hoi & hién truong trong cong tac khao sat, thiét ké két ciu 4o dudng mém 13 doi hoi thiét
thuc va cap bach cua nganh giao thong. Do do, tac gia chon “Giai phap chuyén doi tir gia tri CBR sang mo
dun dan hoi trong thiét ké két ciu 4o duong mém” 1am muyc tiéu nghién ciru cia minh.

2. CO SO KHOA HOC
Gia tri CBR duogc xac dinh theo cong thic [4]:
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CBR, (%) = %xlOO%

2.1)

CBR, (%) = 1';23

Trong do:
+ CBRy: gia tri CBR tinh véi chiéu sau ép lun 2,54mm (%).
+ CBR;: gié tri CBR tinh v6i chiéu sau ép 1an 5,08mm (%).
+ Py: ap luc nén trén mau thi nghiém ung vé6i chiéu sau ép lun 2,54mm (daN/cm?).
+ Py: 4p lyc nén trén mau thi nghiém tng véi chiéu sau ép lun 5,08mm (daN/cm?).
+69: ap lyc nén tiéu chuan tng véi chiéu sau ép lun 2,54mm (daN/cmZ).
+103: ap luc nén tiéu chuan ung véi chiéu sau ép lun 5,08mm (daN/cm?).

Quan h¢ gitra Eo va CBR dugc xac dinh thong qua cong thure [5]:

E, =793 x CBR*®> (MPa) (2.2)
Trong do:
+ Eo: tri s6 m6 dun dan hdi xac dinh bang tim ép clng c¢6 dudng kinh 33cm & hién trudong
(MPa).
+ CBR: tinh bang s6 (%).

3. TONG QUAN PHUONG PHAP THi NGHIEM XAC PINH CHI SO CBR CUA DAT,
PA DAM TRONG PHONG THi NGHIEM [3]

3.1. Yéu cAu vé thiét bi, dung cu thi nghi¢m

3.1.1. Thiét bi gia tai: La 1 may nén c6 kha ning tao ra luc nén t6i 44,5 kN voéi tée d6 dich chuyén déu cua
dé nang 12 1,27 mm/phut, co tac dung dé ddm nén xuyén vao trong mau. Dau nén dugc lam bang thanh thép
hinh try, chiéu dai khong nho hon 102 mm, duong kinh mat cit ngang 1 49,63+0,13 (mm).

3.1.2. Bdng hd do bién dang (thién phan ké): Dung dé do chuyén vi khi diu nén xuyén vao mau. Hanh trinh
t6i da cua dong hd khong duge nho hon 25 mm (1 inch) va gia tri 1 vach do 12 0,01 mm (0,0005 inch).
3.1.3. Ci (khuon) CBR: bao gdbm cac bo phan sau (xem hinh 1)

a. Than coi: dugc ciu tao bang thép, hinh tru rdng, duong kinh trong 152,40+0,66 (mm); chiéu cao
177,80£0,46 (mm).

b. Dai coi: duoc cau tao bang thép, hinh try rong, duong kinh trong 152,4040,66 (mm); cao khoang 50 mm.
Dai cbi duge thlet ké dé co thé 1ap vira vao ca hai dau cua than cbi.

c. Pé céi: La 2 tAm thép duoc khoét sdu voi dudng kinh thich hop (bang dudng kinh ngoai cuia than cdi
cong thém khoang dung sai) dé dé cb dinh véi than cdi khi lap. Tai ving khoét sau duge duc cac 16 nho
duong kinh 1,6 mm dé nuéce d& thdm vao mau khi ngdm miu trong nude.

3.1.4. TAm dém: La 1 khéi thép hinh try, duong kinh 150,80,8 (mm); chiéu cao 61,37+0,25 (mm).

3.1.5. Dung cu do d6 truong nd: bao gdm cic bd phan sau (xem hinh 1)

a. Tam do trwong né: 1a 1 dia bang déng hinh tron dudng kinh 149,20+1,6 (mm); trén dia c6 duc cac 15 nho
duong kinh 1,6 mm; & giita dia c¢6 gin | truc vudng goc v6i dia va c6 vit didu chinh duoc chiéu cao cia
truc.

b. Gid d& thién phan ké: 1a gia kim loai kiéu 3 chan hodc loai ¢ chtc ning twong tu dung dé gin dong hd
thién phéan ké va c6 thé dat vira 1én trén miéng ci.

3.1.6. TAm gia tai: Pugc lam bang thép, c6 3 loai tAm gia tai (xem hinh 1)

a. Tdm gia tai hinh vanh khuyén khép kin: c6 khdi lugng 2,27+0,04 (kg); duong kinh ngoai 149,20+1,6
(mm) va duong kinh 16 1a 54 mm.

b. Tam gia tdi hinh vanh khuyén khép ho: c6 dudng kinh ngoai va dudng kinh 16 nhu v&i loai tim gia tai
vanh khuyén khép kin. Mdi tam c6 khéi lugng 2,27+0,04 (Kg).

c. Tam gia tai loai nmira hinh vanh khuyén: ¢ dwong kinh ngoai va duong kinh 18 nhu voi loai tAm gia tai
vanh khuyén khép kin. Mdi doi tim c6 khéi luong 2,27+0,04 (kg).

3.1.7. Bé ngdm mau: La loai bé ¢ dung tich thich hop dé ngdm mau thi nghiém CBR va c6 thé duy tri muc
nuéce ludn cao hon bé mit mau 25 mm.
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3.1.8. Dung cu thao mau: Thuong 13 kich thay luc hodc dung cu twong duwong dung dé thao mau ra khoi
cOl.

3.2. Chuin bj miu thi nghiém

3.2.1. Mau duoc lay nguyén dang ngoai cong trinh, qua trinh lay mau phai dam bao khong bi xao dong anh
hudng dén tinh chat co ly cua mau.

3.2.2. Sau khi 1y, mau duoc bao quan can than va chuyén vé phong thi nghiém.

3.3. Ngam miu thi nghiém CBR

3.3.1. Tét ca cac mau sau khi dugc 14y nguyén dang tir cong trinh déu dugc ngam trong nude trude khi thi
nghiém CBR. Viéc ngdm mau dugc tién hanh theo trinh tu sau:

a. Lay tdm do truong nd dat 1én mat mau va dit cac tdm gia tai 1én trén. Tong khdi luong cac tim gia tai
qui dinh la 4,54 kg.

b. Dit gia d c6 gan dong ho thién phan ké dé do truong né 1én miéng cdi. Diéu chinh dé chan dong ho do
truong nd tiép xtic 6n dinh v6i dinh cua truc tAm do trrong no. Ghi lai sb doc trén déng ho, ky hiéu la sb
doc dau S; (mm).

¢. Cho mau vao trong bé nudc dé ngdm. Duy tri muc nudc trong bé ludn cao hon mit miu 2,5 cm. Thoi
gian ngdm mau qui dinh 1 96 gio (4 ngay dém). Sau thoi gian ngdm mAu, ghi lai s6 doc trén dong hd do
truong nd, ky hiéu 1a s6 doc cudi Sz (mm).

3.3.2. X4c dinh d0 truong nd ciia mau

51— 5
bo truong n&(%) = —g 100% 3.1

Trong do:

+ Si: 1a 6 doc trén dong ho thién phan ké trude khi ngdm mau (mm).

+ Sy: 1a 6 doc trén dong hd thién phan ké sau khi ngdm mau (mm).

+ H: chiéu cao miu trude khi ngdm (mm).
333. Xuly mau sau khi ngdm
Mau dugc liy ra khoi bé nuéc, ‘nghiéng cbi dé thao nude trén mat mau va dé nudce thoat trong vong 15 phut.
Sau do, bo cac tAm gia tai va tim do truong nd ra ngoai. Can thao tac can than khong lam xao dong bé mit
mau.
3.4. Thi nghiém CBR
3.4.1. Dit cac tam gia tai 1én mat mau, dé tranh hién tugng 16p vat ligu mém yéu trén méat mau c6 thé chén
vao 16 cua tAm gia tai, dat tim gia tai hinh vanh khuyén khép kin 1én mat miu, sau d6 dit mau 1én ban nén.
Bat may dé cho diu nén tiép xtic v&i mit mau va diéu chinh lyc nén mau vao khoang 44 N. Sau do, tiép tuc
dat hét cac tAm gia tai bang s6 tim gia tai sir dung khi ngdm mAu.
3.4.2. Duy tri luc dau nén tac dung Ién mau 1a 44 N, 1ap dong hd do bién dang. Tién hanh chinh s doc cta
ddng hd do luc va dong hd do bién dang vé diém 0.
3.4.3. Gia tai: Bat may dé cho dau nén xuyén vao miu véi tbe do qui dinh 1,27 mm/phut (0,05 InCh/phut)
Trong qua trinh méy chay, tién hanh ghi chép gia tri lyc nén tai cic thoi diém dau nén xuyén vao mau: 0,64;
1,27; 1,91; 2,54; 3,75; 5,08 va 7,62 mm (0,025; 0,05; 0,075; 0,1; 0,15; 0,2 va 0,3 inch). Néu can thiét c6
thé ghi thém gi tri lyc nén tai thoi diém dau xuyén nén vao mau la: 10,16 mm va 12,7 mm (0,4 va 0,5
inch). Sau do, tit may.
3.4.4. Thao mau: Sau khi nén xong, chuyén cong tac vé vi tri ha mau. Bat may dé ha mau vé vi tri ban dau,
nhic miu xudng va thao mau.
3.5. Tinh toan
3.5.1. V& d0 thi quan hé giita ap lyc nén va chiéu sau ép lin
a. Can cu s6 liéu thi nghiém: Cac gia tri 4p luc nén va chiéu siu ép lun twong Gmg dé v& do thi quan hé ap
luc nén — chiéu siu ¢ép lun. Trong @6, truc hoanh biéu thi cho chiéu sau ép lun (mm), truc tung biéu thi cho
ap lyc nén twong tmg (daN/cm?). Ap Iuc nén (daN/ecm?) duoc tinh bang ty s6 giira luc nén (daN) trén dién
tich dau nén (cm?).
b. Hiéu chinh d6 thi: Trong 1 sd truong hop, quan hé gitra 1 sO gi4 tri ap lyc nén va chiéu sau ép lun tuong
{ing tai thoi diém ban dau nén mau khong tang theo tuyen tinh. Vi vdy, doan 6 thi quan h¢ giira 4p luc nén
va chiéu sau ép lun & viing gan gbc toa do khong thang ma bi vong xubng. Trong truong hop nay, dé co
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dugc quan hé giira 4p luc nén va chiéu sau ép lin chinh x4c, can phai tién hanh hiéu chinh. Viéc hiéu chinh
duoc thuc hién bﬁng cach doi géc toa do, cu thé nhu sau: kéo dai phﬁn duong théng cta db thi xuéng phia
dudi dé dudng kéo dai nay cit truc hoanh tai 1 diém (diém nay chinh 1a gbc toa do moéi).

3.5.2. Xac dinh CBR ctia mau thi nghiém

a. Dua trén dd thi quan h¢ ap lyc nén va chiéu sau ¢ép lun, xé4c dinh céc gia tri 4p luc nén tuong ung voi
chiéu sau ép lun 2,54 mm (ky hiéu 12 P1) va 5.08 mm (ky hiéu la Py).

b. Tinh céac gia tri CBR theo cong thurc (2.2).

3.5.3. Cach xac dinh chi s6 CBR cudi cling ctia mau thi nghiém

Gia tri CBR: s& duoc chon lam chi sé CBR cia mau khi CBR; > CBR,. Néu CBR; > CBR; thi phai lam lai
thi nghiém. Néu thi nghiém van twong tu thi chon CBR> lam chi s6 CBR cua mau thi nghiém.

4. 4. UNG DUNG KET QUA TiNH TOAN SO LIEU THUC TE

Tac gia ciing voi cac k¥ su, chuyén gia ciia Trung tim Tu van kiém dinh Dia chit nén méng cong trinh da
truc tiép khéo sat va tién hanh thi nghiém tai hién truong 2 cong trinh cu thé dé phuc vu cho viéc nghién
ctru tinh toan.

4.1. Céng trinh 1: “Pwong vao Ap Hoa Lac C, Xa Lwong Hoa A”, dia diém tai Xa Lwong Hoa A,
huyén Chon Thanh, tinh Tra Vinh (Céng trinh c6 két ciu 1a nén dit nguyén tho)

4.1.1. Két qua tinh toan gia trj CBR

* Ly trinh thi nghiém KMO + 000 (tim duong)

Clléﬂiliplil ﬁm Aplluél G“lrICBR %:’:&: w!m I Biéu 64 quan b¢ gira Ap Iyc nén (daN/cm?) - Chidu sdu ép ln (mm) I
ek} | (o) v | w YW oe —

003 [ ose [ 2 ] osm 0 M= —
00 | 127 | 7 | 186 e

0075 | 191 | 15 | 3% w L a

000 | 254 | 34| 64 | 93 o[ /

0128 | 308 | 02 | 3% 154 ||

0150 | 335 | 3% | 9% 2 /

0175 | 445 | 38 | 100 o

0200 | 508 | 39 | 10391 | 101 o 1 1 s_4 s & 71 8 s
0300 | 162 | 4 | 106 |

Hinh 1: Gi4 tri CBR dua trén biéu @6 quan hé Ap luc nén — Chiéu sau ép lan
* Ly trinh thi nghiém KMO + 200 (bén phai)

Chieu siu ép in S8 e Ap Iy aéa | Gld trj CBR GJ;:':E:.R D{ truong [ el ymmn bt s Apiy ste (daXicw)- e w tpn (om)_ |
oo o | [@van| o) | o | VN[ " N

00 | 06 [ 8 | 200 s

0050 | 121 | 15 | 39% — =

007 | 191 | 21 | s% we ':n.—/

DI | 25 | % | e |93 ol

Y T T ) (|l —

0150 | 375 | 35 | oms WL

0175 | 445 | 39 | 1031 .

0200 | 508 | 41 | 10s: |06 N S S T
0300 [ 162 [ &8 | 14y

Hinh 2: Gi4 tri CBR dura trén biéu dd quan hé Ap luc nén — Chiéu sau ép 1an
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* Ly trinh thi nghiém KMO + 400 (bén tréai)

Culsinipln | o | dp st | i BR il‘::'jff.“ D ey [t e st e v ey ol s e |
(iach) | (nm) Y I I ki N

0025 | 064 | 9 | 2398 2 _ —

0050 | 127 | 16 | 4263 o

0075 | 191 | 225 | 5998 w = Pl

0100 | 254 | 28 | 7460 | 108 o~ [s /)

0125 [ 318 [ 33 | 87192 148 |||, pd

0150 | 375 | 31 | 9858 ) /

0175 | 445 | 40 | 10657 J

0200 | 508 | 415 | 11087 10.7 ° 1 2 3 s s 6 7 g 9
0300 | 762 | 4 | 11457 ol (o

Hinh 3: Gia tri CBR dua trén biéu dd quan h¢ Ap luc nén — Chiéu sau ép lin
Ly trinh thi nghiém KMO + 600 (tim duong)

*

Cuéusinéplin [ o, [ Aptwenin | Guerjcar | CHIICBR |y e [ o shawee e A e ey ot s s oy
14

bt Méuchind | !
(inch) | (um) @) | (W O
0035 | 064 | 88 | 2345 1 - —
0050 | 127 | 162 | 4316 0
0075 | 191 | 29 | 6101 e o s el
0100 | 254 | 285 | 1593 110 @ s P
CTEEN T T 1 |||, _//
0150 | 375 | 31 | 9838 \
0175 | 445 | 401 | 10684 N4
0200 | 508 | 415 [ 11057 107 0 1 2 s 4 s 6 7 8 9
0300 | 762 | 4 | 11457 P TR m—

Hinh 4: Gié tri CBR dua trén biéu do quan hé Ap lyc nén — Chiéu siu ép lun
* Ly trinh thi nghiém KMO + 800 (bén phai)

C\lél’ﬂi“pm s&m Aplﬂlfl Glé tr CBR ri::?ﬁ:: Dqlr::l‘ | Biéu b quan b giea Ap e nén (daXicm)- Chika séu &g on (mm) |
(inch) | (um) @) | o | oy | "™ -

0025 | 064 | 92 | 2451 a —

0050 | 127 | 17 | 459 —°

00rs [ 191 [ 36 | 6288 w '=nt=//

0100 | 254 | 95 | 7860 | 114 @ [s

0125 [ 38 [ 33 [ 9139 10 |}

0150 | 375 | 38 | 1012 \

0175 | 445 | 408 | 10870 o

0200 | 508 | 419 | 11164 | 108 s 1 1 31_«_ s & 1 2
0300 | 762 | 434 | 11563 Chidevdu tp s (mm)

Hinh 5: Gi4 tri CBR dura trén biéu d6 quan hé Ap Iyc nén — Chiéu sau ép lun
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* Ly trinh thi nghiém KM1 + 000 (bén trai)

Cuusindplin | | Apyenén | GitriCBR | SRR | g g
e hiéu chinh 5 (%)

(Inch) | (mm) (daN/em?) (%) (W)

0025 | 064 | 10 | 2664

0050 | 127 | 18 | 47%

007 [ 191 | 25 | 666l

0100 | 25 | 3L | 829 | 120

0135 | 308 | 36 | 9592 178

0150 | 375 39 | 10391

0175 | 445 42 11.190

0200 | 508 | 44 | 103 | iia

000 | 762 | 41 | isn

[ Biéu 64 quan b¢ ghra Ap lyc ném (daN/em?) - Chidu sbu ép lon (mm) ]

R2 r,__—_e’—
:,:Zr//
| e m/
‘L‘:?;: yd
N4
VA

Chidu siu ép Mn (mm)

Hinh 6: Gi4 tri CBR dura trén biéu dd quan hé Ap luc nén — Chiéu sau ép lun
* Ly trinh thi nghiém KM1 + 200 (tim duong)

Cutusiviplin |5, | Aplwcoén | GibriBR | SRUTICER | g
doc hiéu chinh ¥ (%)

(inch) | (mm) (daNem) | (%) (%)

0025 | 064 [ 3 | 0799

0050 | 127 [ 8 | 21

0075 | 191 [ 15 | 399

0100 [ 254 [ 24 [ 6304 93

0125 | 318 [ 33 | 8792 162

0150 [ 375 [ 39 [ 10391

0175 | 445 [ 4 | 14y

0200 | 508 [ 438 [ 11670 114

0300 [ 762 | 45 [ 11989

I Biéu db quan bé ghra Ap lye nén (daN‘em?) . Chidu siu ép lon (mm) ]

R
0
o /
e [¢
s RI /
(daN |6 /
Jea) |
2 /
[
0 2 8 4 H [] 7 [] ]
Chitu sdu ép Wn (mm)

Hinh 7: Gia tri CBR dua trén biéu dd quan h¢ Ap luc nén — Chiéu sau ép lun
* Ly trinh thi nghiém KM1 + 400 (bén phai)

Cubvsinpli | o |ipieoi | G CBR ‘L‘::'jff: g
(iach) | (mm) @Nem) | (%) w | Y™
0025 | 064 | 8 | 2031

0050 | 127 | 16 | 426)

0075 | 191 | 23 | 6138

N T I I T

0125 | 308 | 34 | 9059 138

0150 | 375 | 367 | 9178

0475 | 445 | 395 | 10524

0200 | 508 | 1 | 1094 | 106

0300 | 716 | 6 | 1450

[ Biéu 86 quan bé gira Ap lye nén (daN/em?) - Chidu siu ép lon (mm) I
—m__/—"——"
0
Ap
L /
néa
@aN |6
sew) | /
S L
'] T T
[ ] 1 2 5 4 S 6 7 [ ] 9
Chidu sdu ép Wi (mm)

Hinh 8: Gia tri CBR dura trén biéu d6 quan hé Ap lyc nén — Chiéu su ép lun
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* Ly trinh thi nghiém KM1 + 600 (bén trai)

Cubusingli | st | G CBR S, | D ren [ S damstae ke v e ot o ey |
inch) | (mm) @vem) | (W O i “

0025 | 064 | 93 | 2478 “ - —

0050 | 127 | 176 | 468 0 //'f

0075 | 191 | 257 | 6847 - [ I =—

0100 | 254 | 327 | &M | 126 (aax [s /s

0125 | 318 | 368 | 9805 ||

0150 | 375 | 384 | 10331 A /

0175 | 445 | 403 | 10737 g

0200 | 508 | 415 | 11057 | 107 S I
00 | 76 | 9 | 11487 Cole sy 0 ()

Hinh 9: Gi4 tri CBR dura trén biéu d quan hé Ap luc nén — Chiéu sau ép lan
Ly trinh thi nghiém KM1 + 800 (tim duong)

*

Cubusinigln | o | dplwestn| Gt CBR ‘;l‘::'jﬁ:f Ditreng [0 uen vt e e ke iy o sty |
T w(%) 14

(Inch) | (mm) (daN/cm?) (%) (%) ” A

0035 | 064 | 84 [ 223 . '

0050 | 127 | 164 | 4369 e M

0075 | 191 | 235 | 6261 e 0]

0100 | 254 | 296 | 7886 114 price]

015 | 318 | 347 [ 9245 R | ol ® 7/

0150 | 375 | 38 | 1014 .

0175 | 445 | 40 | 10657 N4

0200 | 508 | 415 | 11057 10.7 ©o 1 2 3_4 5 & 1 8 9

0.300 162 43 11457 Chitu sdu ép Win (mm)

Hinh 10: Gia tri CBR duya trén biéu d6 quan hé Ap luc nén — Chiéu siu ép lun
* Ly trinh thi nghiém KM2 + 000 (bén phai)

Culsinipln | 5 | dplvena |Gl CBR S | itron T
oo mm |  [@ven| o | & | " .

002 | 064 | 87 [ 2318 u ™

000 | 127 | 172 | 458 ol

0075 | 191 | 254 | 6167 we f8 g

0100 | 254 | 32 | 8% 120 o o s/

0125 | 318 | 368 | 9805 148 || %

0150 | 375 | 396 | 10551 2

078 | 448 | 2 | 19 N4

0200 | 508 | 43 11457 111 o 1 2 3 4 5 6 1 8 9
0300 [ 762 | 45 | 11989

Hinh 11: Gié tri CBR duya trén biéu d6 quan hé Ap luc nén — Chiéu sau ép lun
4.1.2.Két qua tinh toan gia tri CBR sau khi hi¢u chinh
Can ctr s0 li€u thi nghiém tai cac 1y trinh, tdc gid nhan thay tai hai vi tri d6 la KMO + 000 va KM1 + 200
quan h¢ gitra ap luc nén — chicu sau ép lun tai thoi diém ban dau nén mau khong tang tuyén tinh, phan do
thi tai goc toa do bi vong xuong. Vi vy, can phai hiéu chinh bi€u d6 quan hé dé c6 thé xac dinh chinh xac
tri sO CBR.
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* Ly trinh thi nghiém KMO + 000 (tim duong)

cubusiviptn | Lptyein | G cam | SRR | g [ 50w wme v on e e iy o s oy |
(inch) |_(mm) @Nem) | (W) | ™ : - —
0035 [ 064 | 2 | 058 10 R ;

000 [ 127 | 7 T 1865 T /

0075 | 191 | 15 | 399 w |

0100 | 254 | 24 | 634 | 93 117 (an /

0125 | 318 | 32 | 85% 154 || = e /

0150 [ 375 | 36 | 95m 2

0175 | 445 | 38 | 101 ,_-/

0200 | 508 | 39 | 10391 | 10 119 v 1 1 3__+ 1 % 7 s
0300 | 762 | 40 | 10657 Chit b t 0n )

Hinh 12: Gia tri CBR sau khi hi¢u chinh dya trén biéu d6 quan hé Ap luc nén — Chiéu sau ép lan
* Ly trinh thi nghiém KM1 + 200 (tim duong)

lelsilipltl Sédoc Aplltlél Glitri CBR ‘i::rclﬁ:: N_“"“l | BWudbquanié pa Apye nén (daNicm’) - Chibu siu ép lon (mm) |
(nch) | (um) @Nem) | (W) T e “

0025 | 064 | 3 | 019 “I=“ ——*T

0050 | 127 | 8 | 2131 i -

0075 | 191 [ 15 | 39% e

0100 | 2354 H 6.394 93 116 (@aN ¢

0125 | 318 | 33 | 892 16 || _/

0150 | 375 | 39 | 10391 s

0175 | 445 | 4 | 11497 \

0200 | 508 | 438 | 11600 | 114 16 o' 1 1 3_a_ s s 1 8 s
0300 | 762 | 45 [ 11989

Hinh 13: Gia tri CBR sau khi hiéu chinh dya trén biéu d6 quan hé Ap luc nén — Chiéu sau ép lun

Bang 1: Bang téng hop gia tri CBR cua cong trinh 1

4.2. Cong trinh 2: “Nang cip mé rong dudong 9”, dia diém tai Xa Long Tho, huyén Nhon Trach, tinh

STT | Lytrinh Vi tri Gia t"’((f/(‘)‘)a CBR
1 KMO + 000 Tim duong 11.9
2 KMO + 200 Bén phai 10,6
3 KMO + 400 Bén trai 10,8
4 KMO + 600 Tim duong 11,0
5 KMO + 800 Bén phii 114
6 KM1 + 000 Bén trai 12.0
7 KMO + 200 Tim duong 116
8 KMO + 400 Bén phai 11,2
9 KMO + 600 Bén trai 12,6
10 | KMO + 800 Tim duong 114
11 | KM2+000 Bén phai 12.0

Pong N ai (Cong trinh c6 két cAu 1a nén dat cAp phoi)
4.2.1. Két qua tinh toan gia tri CBR

* Ly trinh thi nghiém KMO + 000 (tim duong)

© 2021 Trudng Pai hoc Cong nghiép thanh phé Ho Chi Minh



GIAI PHAP CHUYEN POI TU GIA TRI CBR SANG MO DUN DAN HOI TRONG
TINH TOAN THIET KE KET CAU AO BPUONG MEM

69

Chiéu siuéplin % toc Ap Iyc én | Gid 1r{ CBR ‘ill::l:::hk D trwong [ Bn 66 quan ué gien Ap e nén daicw) - Cuién siu tp i mm) |
(lnch) | (mm) @vem) | (%) W ] Y™ =

0025 | 064 13 3464 2 R2 e
0050 | 127 | 26 | 697 m

0075 | 191 | 39 | 10391 we [ 21w 7

0100 | 254 [ 51 | 13588 | 197 ﬁ N /

0125 | 318 | 62 [ 16519 0.63

0150 | 375 | &8 | 18117 s /

0175 | 445 | 13 | 19450 .

0200 | 508 | 75 | 1998 194 e 1 1 3 4 3 s+ 7 s
0300 | 762 79 21048 | Chiéu siu ép hin (mm) I

Hinh 14: Gia tri CBR duya trén biéu do quan hé Ap lwe nén — Chiéu sau ép lun
* Ly trinh thi nghiém KMO + 200 (bén phai)

* Ly trinh thi nghiém KMO + 400 (bén trai)

Cuhﬁ.‘pl“ “m Ap]““. Glé trj CBR G:;:?S:.R N“-m rmhﬁqnlliglh.ipm-h(h.\'lcﬂ-cﬁ sdu ép lin (mm) I
k) | (om) v | W) O i *
0035 | 064 [ 14 | 3730 » R2
0050 | 127 | 2 | 104 m
0075 1 191 [ 40 | 10657 e |
0100 | 254 [ 52 | 13855 201 @ |,
0135 ] 318 [ 63 | 16785 059 ff |
0150 | 375 | 6 | 18384 . /
0175 | 445 | 74 | 1976
0200 | 508 | 76 | 20249 197 M T T
0300 | 762 | 80 | 21315
Hinh 15: Gia tri CBR dua trén biéu d6 quan hé Ap luc nén — Chiéu siu ép lun

ulnsiniphin | |ipieat |G cBR ey ) romg
Tinch) | (mm) v | o | oy | ¥
005 | 081 | 7| 318

0050 | 127 | 2 | 7460

0075 | 191 | 41 | 109

0100 | 234 | 8 | Wi |3

0125 | 318 | 6 | 17082 o7
0150 | 375 | 71 | 18917

0175 | 445 | 76 | 2029

0200 | 508 | 78 | 200 |3

0300 | 762 | 81 | 21881

Ap

itss

rslhﬁqlulfpnf\pm nén (daN/cm?) - Chiu siu ép hin (mm) I

Hinh 16: Gia tri CBR dua trén biéu d6 quan hé Ap luc nén — Chiéu siu ép lun
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* Ly trinh thi nghiém KMO + 600 (tim dudng)

nﬁ.ﬁ.‘pl“ sam Ap]““' Glitri CBR G:I‘{:rtlhcl::: N"-m rslhdqn-lémiplwlh{daﬂlm’)-(‘ﬁlu-q:hl(--) I
inch) | (mm) Ny | W) O i =

0025 | 068 | 12 | 3197 . R —
0050 | 127 | B | 618 m

0075 | 191 | 35 | 9335 R r—

0100 | 25 | 41 | 152 | 181 ;?_}) N —

0125 | 318 | 57 | 15187 045

0150 [ 375 1 65 1 17318 . /

05 | ass | 2 | 1018 .

0200 | 508 | 75 | 199 | 194 T T T o
0300 | 76 | 718 | 2078

Hinh 17: Gia tri CBR duya trén biéu d6 quan hé Ap luc nén — Chiéu siu ép lun
* Ly trinh thi nghiém KMO + 800 (bén phai)

C\kl’lﬁifpm sjm APN“‘I Gl 1r{ CBR G:I::I'CIS;R W'm rnﬁ.aaqmq-m;\pm-hmm.mu-qnn(--) |
{inch) | (mm) @Nem) | (%) o *

0025 | 064 | 145 | 3863 w re : .
0050 | 127 | 9 | 1 m

007 [ 191 [ a2 | 111%0 il

0100 | 254 | 56 | 14381 | 209 o

0125 | 318 | 6 | 11318 060

0150 | 375 | 12 | 1918 , /

01T | 485 | 71 | 20818 .

0200 | 508 | 1 | 21048 | 204 R T T
0300 | 162 | 81 | 21581

Hinh 18: Gia tri CBR dua trén biéu d6 quan h¢ Ap luc nén — Chiéu sau ép lun
* Ly trinh thi nghiém Km 1 + 000 (bén tréai)

Cllél’ﬂiﬂpm s““ Ap!ﬂﬂl Gli tr] CBR Guli:rtlf::‘ D::?’:;' zsraﬁ.aaqmufm.ipmm{um-cﬁuu-qnn(n) |
(inch) | (mm) (@aNem') | (%) %) B
0025 | 064 | 15 | 39% 2 Rz

00s0 | 121 | 29 | 77 = e

0075 [ 191 [ & [ 11457 b3l Il /

0100 | 254 | 85 | 14634 | 212 @ |,

0125 | 318 | 66 | 11385 o8 || /

0150 | 375 | 7 | 19430 s

0175 | 445 | 78 | 20782 . /

0200 | 508 | 80 | 20315 | 207 o 1 1 3+ 3 s o s
0300 | 762 | 8 | 21847

Hinh 19: Gia tri CBR dua trén biéu d6 quan hé Ap lyc nén — Chiéu siu ép lun
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TINH TOAN THIET KE KET CAU AO DPUONG MEM

* Ly trinh thi nghiém KM1 + 200 (tim dudng)

cuasivigli | s Liptweat | Guicnm | SLC gy || (oot ey o e |
(ioch) | (mm) aver) | () o i = L

0028 | 064 | 13 | 3464 . x2

0050 [ 127 [ 26 | 6577 =

0075 | 191 | 90 | 10657 =

0100 | 254 [ 52 [ 13458 | 1 ::_.:'; .

0125 | 318 | 6 | 16185 0

0150 | 325 | 70 | 18650 . /

0175 | 45 | 75 | 1992 /

0200 | 308 | 77 | 2055 | 199 T I T S N R S
0300 [ 762 [ 7 [ 21088

Hinh 20: Gia tri CBR duya trén biéu dd quan hé Ap luc nén — Chiéu sau ép lan
* Ly trinh thi nghiém KM1 + 400 (bén phai)

Culsintpln | s, | dploenn | Gl CBR Gh‘;:m“ Dq_ir::u
k) | (am) e | ) o
0025 | 064 | 1 | 3464

000 | 127 | 25 | 661

007 | 191 | 37 | 9858

0100 | 25¢ | 49 | 13055 | 189

0125 | 308 | 0 | 159 067
0150 | 375 | 61 | 11851

0 | 485 | 7 ] 1908

0200 | 508 | W ] 1976 | 181

000 | 762 | 8 | 2008

rslhﬁqlnifm.ipln nén (daN/cw?) - Chiéu siu ép lin (mm) I

e

Hinh 21: Gia tri CBR dua trén biéu d6 quan h¢ Ap luc nén — Chiéu sau ép lun
* Ly trinh thi nghiém KM1 + 600 (bén trai)

- GlAtriCBR |, [ — : ,

Culbsiniplia | o | ip e | i CBR e s Err YT
(inch) | (mm) (@aNew) [ (W) (%) =

0025 | 063 | 145 | 3863 » - , —
0050 | 127 [ 3 | 7460 - ps

0075 | 191 | 418 | 11087 A rr—g

0100 | 254 | 529 | 14094 | 204 s |, pd

0125 | 318 | 6 | 1678 087 [l [ /

0150 | 375 | 04 | 18757 .

0175 [ 445 [ 756 | 20142 . /

0200 | 508 | 179 | 20755 | 202 M
0300 | 762 | 805 | 21448

Hinh 22: Gia tri CBR dua trén biéu d6 quan hé Ap luc nén — Chiéu siu ép lun

© 2021 Trudng Pai hoc Cong nghiép thanh phd H6 Chi Minh



72 GIAI PHAP CHUYEN DOI TU GIA TRI CBR SANG MO BUN DAN HOI TRONG
TINH TOAN THIET KE KET CAU AO BPUONG MEM

* Ly trinh thi nghiém KM1 + 800 (tim dudng)

ﬂ“lﬁl‘pl“ s{,m AP'““' Gli Ir{ CBR ‘ill::rclﬂn W""“l rnlhﬁqn.lfm.ipktlh(hﬂk-’)-cﬂhﬂl(‘lhl(--) |
(Inch) | (mm) @Nem) | (%) O i »

0025 | 064 | 15 | 399 » = >
0050 | 127 | 29 | 7907 e /

0075 [ 191 [ 43 [ 11487 Wl /

0100 | 254 | 5 | 14654 | 212 @ |,

0125 | 318 [ 65 [ 17318 o | /

0150 | 375 | 12 | 1918 s

0175 [ 445 | 717 | 20515 /

0200 | 508 | 19 | 21048 | 204 R T TR T
0300 | 762 | 81 | 2158

Hinh 23: Gia tri CBR duya trén biéu d6 quan hé Ap lyc nén — Chiéu sau ép lan
* Ly trinh thi nghiém KM2 + 000 (bén phai)

Cubusiniphn | | dplvena | G CBR fripiry ni_:::;; B T
(inch) | (mm) (daNew) [ (%) (%) ®

0025 | 064 | 125 | 3330 " x

0050 | 127 | 245 [ 6528 "

0075 | 191 | 365 | 9725 e |

0100 | 254 | 485 | 1292 | 187 |,

0125 | 318 | 595 | 1585 092 ||

0150 | 375 [ 665 [ 17718 s

0175 | 445 | 715 | 19050 /

0200 | 508 | 735 | 19583 | 190 o 1 2 3+ s s 7 s s
0300 ] 782 | 18 | 1008

Hinh 24: Gia tri CBR duya trén biéu dd quan hé Ap luc nén — Chiéu sau ép lan

4.2.2. Két qua tinh toan gia tri CBR sau khi hiéu chinh

Cin cir s6 liéu thi nghiém tai cac ly trinh, dé dang nhan théy méi quan h¢ gitra Ap luc nén — chiéu sdu €p
lun tai thot diém ban ddu nén mau ting tuyén tinh, phan do thi gan gdc toa do khong bi vong xudng. Vi thé,
khéng can phai hiéu chinh biéu d6 quan hé ma 14y truc tiép gia tri CBR tinh dugc nhu cac bang tinh ton ¢
trén tai cac ly trinh.

Bang 2: Tong hop gié tri CBR ctia cong trinh 2

STT Ly trinh Vi tri Gia t“((f/:)‘;' CBR
1 KMO + 000 Tim duong 107
2 KMO + 200 Bén phai 20.1
3 KMO + 400 Beén trai 205
2 KMO + 600 Tim duong 194
5 KMO + 800 Bén phai 20.9
6 KML + 000 Beén trai 21.2
7 KMO + 200 Tim duong 20.1
8 KMO + 400 Bén phai 101
9 KMO + 600 Beén trai 204
10 KMO + 800 Tim duong 21.2
11 KM2 + 000 Bén phai 19.0
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4.2.3. Két qua tinh toan gia tri m6 dun dan hoi Eo cia timg cong trinh

- Gia tri CBR cua tuyén duogc xac dinh nhu sau [5]:

CBR, = Z

CBR,

(%)

i=1

(4.1)

- Tir két qua CBR tim duoc, gid tri md dun dan hoi cua tuyén duoc tinh theo cong thire (2.2):
- Bang gia tri Eo thong qua tri s0 CBR va Eo do thue t&: )
Béng 3: Gia tri E, thong qua tri s0 CBR va E, do thuc té

73

Gia tri CBR Gia tri CBR Gl% trl E° . Gl% trl E° . Gid tri ;E° ,do Gid tri ;E° ,do
cita cong trinh | ot cong trinh chuyén doi tir | chuyén doi tur thuc tq cua thuc te: cua
tri s0 CBR cua | tri s0 CBR cua | c¢0Ong trinh 1 cong trinh 2
1 2 N X N X
%) %) cong trinh 1 codng trinh 2 [6] [6]
(MPa) (MPa) (MPa) (MPa)
11,6 20,2 63,5 101,8 66,8 95,7

* Nhén xét:

1. Poi v6i cong trinh 1:

- Vi 1a nén cét pha sét nén cong tac thi nghiém hién trudng kha thuan loi, khéng anh huong dén méu thi
nghiém.

- Gi4 tri Eo chuyén dbi tir gi4 tri CBR chénh léch véi gia tri Eo do thuc té tai cong trinh 13 5,2%.

2. P6i véi cong trinh 2:

- Vi 12 nén cdp phdi, c6 nhidu soi san nén cong tac thi nghiém gip déi chut kho khan. Viée 1ay mau thi
nghiém phai tién hanh than trong va ti mi dé tranh 1am anh hudng dén trang thai ty nhién ctia mau thi
nghiém.

- Gia tri Eo chuyén ddi tir gia tri CBR chénh 1éch voi gia tri Eo do thuc té tai cong trinh 1a 6,4%.

Chénh 1éch vé gia tri Eo giita hai phuong phap xac dinh 1a: cong trinh 1 14 5,2%, c6ng trinh 2 13 6,4% la
khong nhiéu va hoan toan chap nhan dugc.

5. KET LUAN

- Viéc xac dinh md dun dan hdi ctia nén dudng Eo thong qua gia tri CBR 6 nhing tuyén dudng c6 tinh chat
déc thu nhu: giao théng ving sau, ving xa, hai dao...1a giai phap hop ly va kha thi.

- Thi nghiém CBR c¢6 nhiéu vu diém so véi khi thi nghiém m6 dun dan hoi & hién trudng, cu thé:

+ Cung mot diéu kién thi nghiém duy nhét nén s6 liéu thi nghiém rat én dinh, do tin cay cao.

+ Chi phi cho cong tac thi nghiém kha thap (chi bang 15% + 20%) so v6i phuong phap thi nghiém mé dun
dan hoi.

+ Hau nhu phong thi nghiém chuyén nganh nao ciing c6 thé dap ung dugc.

Trong khoang thoi gian ¢6 han, tac gia méi chi c6 didu kién nghién ciru trén 2 cong trinh cu thé c6 két cau
12 nén dit nguyén tho, chua thé trién khai nghién ciru trén nhidu két cdu nén c6 vat liéu khac nhau (nén cat,
cAp phéi thién nhién, cip phdi d4 dam). Vi thé, bén canh nhimng két qua dat dugc chic chin van con nhiing
han ché kho tranh khoi.

Tac gia xin chan thanh cam on Trung tim Tu van Kiém dinh Dia chat Nén mong Cong trinh da nhiét tinh
hd tro trong sudt qué trinh tac gia thuc hién nghién ciru ciia minh.
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