XAY DUNG MOI TUONG QUAN GIUA THi NGHIEM HE SO PAM CHAT K
VA XUYEN PONG HIEN TRUONG CHO NEN CAT SAN LAP

TS. Tran Xuén Tho, TS. P§ Thanh Hai
Khoa Ky Thudt Xdy Dung,
Truong Pai hoc Bach khoa Tp. HCM

Tom tat: Bai bao nay nghién cuu sy tuong quan gitta hé s6 dam chat K va s6 lan biia roi Ny tir
thi nghiém xuyén déng cho nén dat cat san lap. Tir d6 danh gid hé s6 dam chdit K thong qua két qua
thi nghzem xuyen dong. Dua trén két qua thi nghlem xuyén dong hién truong, gia tri hé so dam chat
K ¢6 thé xdc dinh tir két qua s6 lan biia roi Nig ciia nén cat c6 hé so khong dong déu cé hat C, <
1.708. Phwong trinh twong quan giita do chat K va Ng, ciia nén cat ¢ dé sau trén mec nwée ngam

K =0.0293*In(N; )+ 0.8619 va twong quan giita hé s6 dam chat K va Nygq ciia nén cat ¢ do siu
dwdi mye mede ngdm K = 0.0196 * In(Ny o 4)+0.8308 . Si dung phuong phdp thi nghiém xuyén dong

hién truong dé danh gid hé sé dam chat K trung binh ciia nén cat theo chiéu sdau véi cdc wu diém la
dé dang thuc hién, chi phi thi nghiém thap hon, tiet kiém thoi gian thuc hién thi nghiém va danh gia
miec do dam chdt nén ca khi bi ngdp nuwoc. Phwong phdap nay sé khac phuc dwoc nhitng van dé kho

khan khi nén bi ngdp nwée hodc yéu cau thoi gian thi nghiém nhanh.

1. PAT VAN PE

O Viét Nam, vat liéu cat song la nguén tai
nguyén phong pht duoc sir dung rét rong rdi va
hiéu qua, phu hop vé6i tinh hinh thyc té trong
viéc san lap nén. Hién nay cac cong trinh san
lap bang cat thuong dung phuong phap bom cat
dé thi cong. Cat song duogc tap két trén sa lan,
sau d6 dung may bom déy cat va nudc lén tryc
tiép mat bang thi cong. Tiép theo 1a dung xe Ui
dé ban phang mit bang va ding xe lu dé dam
chit nén san lap.

Trong qua trinh san l4p, khi hoan thién 16p
dau tién va bat dau thi cong 16p thu hai bang
phuong phap nay thi nén da bi ngap nudc. Tuy
nhién viéc ldy miu cat & nhitng do sau khéc
nhau hay nén bi ngap nuéc, c6 muc nudc ngam
s& gap rat nhiéu kho khan va cho két qua khong
chinh xac.

Do vay ta c6 thé tim tuong quan vé mirc do
dam chit trung binh cta nén céat theo chidu sau
véi sb 1an bua roi Ny cua xuyén dong S50 ma
khong phai dao 1dy mau dé thir nghiém. Tir do,
phuong phap xac dinh do6 dam chat K s& dugc
don gian hon, cho biét két qua do dam chit cua
nén ngay tai hién truong sau khi thyc hién thi
nghiém xuyén dong hién truong.

Khu vuc nén cat thuc hién nghién cuu nam
trong Khu cong nghi¢p Long Hau, xa Long
Héu, Huyén Can Giudc, Tinh Long An. Hién
trang nén dét tu nhién cha yéu la dat vuon, dat
ruéng c6 cao do tr 0.20m dén 0.60m (Hinh 1)
va mot s6 muong rach c6 cao d trung binh tir -
1.50m t6i -4.00m (so voi mbc cao d6 Hon Déu),
¢6 nhiéu buyi dira nude 1a chi yéu va thuong bi
ngap nudc khi triéu cuong. Cong trinh duoc thi
cong bang phuong phép bom cat 1én mit bang.
Cao trinh nén hoan thién 1 +1.80m (Hinh 2).

Hinh 1: Hién trang nén san lap
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Hinh 2: Thi cong hoan thién titng lop

2. PHUONG PHAP NGHIEN CUU

e Két hop két qua thi nghiém Proctor trong
phong va thi nghiém xac dinh do chit (biéu thi qua
Ya) tai hién truong dé xac dinh do ddm chit hién

truong K = Lashienraons_ i 95 i tri ¢ 9 do sau khdc
7 d ,max Proctor
nhau trong khu vuc nghién ctru.

Dong thoi, dung thi nghiém xuyén dong loai
nhe hién truong kiéu S50, xac dinh sb 1an bua roi
Nio (s6 1an biia roi d& mii xuyén ngdp siu
thém10cm), tai cac vi tri twong ting khi xac dinh
d06 chat hién truong (25 vi tri, 9 d9 sau khac nhau).

Sau d6 1ap twong quan gitta K va Ny, c6 loai
trir céc sai 6 thd lam co s¢ dé kiém tra nhanh d¢
dim chat tai cac hién truong san lu nén ¢ tinh
chit dia k¥ thuat twong tu bang xuyén dong S50.

e Thiét bi xuyén dong loai nhe S50 dung dé xac
dinh tai hién truong stc khang xuyén cua dat khi
xuyén khong lién tuc mot miii xuyén hinh noén goc
mii 90°, duong kinh ®35,7 + 0,3, mm dién tich
diu miii 10cm” dudi tac dung ctia mét lyc xuyén
tiéu chuén, nhd qua bua M =10+ 0,1 kg,
chiéu cao bta roi H=0,5 + 0,01m.

e Mot thanh thép tron ®22 mm dan huéng
cho bua roi ¢6 dau dudi ndi véi mot de bang
thép hinh try tron; 01 diu xuyén liy mau dat
duong kinh ©25,2 + 0,2 mm c6 khoét mot ranh
ldy mau siu 8mm rong 15mm; 11 thanh truc
xuyén, mdi thanh dai 1m bang thép tron rong,
c6 duong kinh ®25,2 + 0,2 mm doc than co
khic vach cach khoang 10cm; 01 tim day hinh
vuodng bang thép co gin dung cy nhd rat dng sau
khi xuyén; 01 thuéc thép dugc gin trén mot
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thanh thép vudng c6 gin dung trén tdm thép
day. Thiét bj dong gdm maot bua bang thép c6 16
xuyén qua tam, duong kinh 16n hon dudng kinh
can din huéng tir 3-4mm; mot co cdu ning va
tha buia bao dam cho bta roi tu do trong doan
roi tidu chudn; mot bo phan dan huéng cho phép
roi vudng goc voi de va véi sire can nho nhat; dng
nivo dé kiém tra do thang dung va do léch cua can
truyén luc; mot de lam béng thép va co ren dé ndi
vubng goc véi can truyén lyc trén cung. Truc cua
de, can dan hudng va can truyén luc phai nim trén
mot duong thing va do 1éch 16n nhit khong quéa
5Smm/m; bd gia bao gdbm mot khung chic chin dé
dong can va dau xuyén chuyén dong thing dimg va
cac chan chéng ciia bd gia phai dit xa vi tri xuyén
cta dau con dé tranh anh hudng t6i cac két qua thi
nghiém; cle dé thio va lip cac lién két trén can
truyén luc (Hinh 3 va Hinh 7).

e Dung phuong phap théng ké toan hoc dé
loai bo sai sb thd trong qua trinh thi nghiém, cu
thé dwoc tinh toan nhu sau: tir n sb liéu thi
nghiém, thu dugc K 1a gia tri d§ dam chat hién
truong tuong tng voi Ny, tir d6 ¢ thé xac dinh
dugc khoang cho phép cua cac tri s6 13 [Kax,
Kuin]. Cac gid tri do chat c6 gid tri 16n hon
(Kimax) va nhé hon (Knin) dugc coi la sai s6 tho
phai loai bo khi danh gia doan dang xét. Co s&
dé xac dinh Kuax va Kunin dugc xem nhu muc do
dam chit hién truong trong mot khoang c6 gia
tri tudn theo luat phan bd chuén.

Gia tri trung binh mau:

Ko= 13K, (1)
o

Phuong sai ciia mau:

Szzﬁzn:(Kin -K, )2 (2)
BENE

D6 léch chuén:

5=\5 (3)

Nhu vdy khoang wdc lugng can tim véi do
tin cdy v = 95% la:

(K,-Cx6,K,+C,x05) 4)

Tir cac két qua thi nghiém va twong quan tuong
g, c6 thé danh gia mic o dam chit hién trudng
trung binh cta nén cat san lap theo chibu sdu nhd
két qua thi nghiém xuyén dong loai nhe.



Miii xuyén S50

Hinh 3: Thiét bi xuyén dong S50

Hinh 4. Mat bang cdc diém ldy mau thir

BIEU DO DAM NEN TIEU CHUAN BIEU DO DAM NEN TIEU CHUAN
LABORATORY COMPACTION RESULT CHART LABORATORY COMPACTION RESULT CHART
1.650
1.650
£} T s
> 1.600 el
£ - 1.600
2 = S 2
& N : ¥ man i
2 ]
S >
3 10 5 1550 —
H = )
< (al £ 7
s g‘ -
2 1500 £ 150
o o
c
3 Woat
1.450 1450
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 6.00 800 1000 1200 14.00 16.00 18.00
9§ am / Moisture Content (%) D am | Moisture Content (%)
Hinh 5: Biéu do dam nén Proctor mau so 1 Hinh 6: Biéu do dam nén Proctor mau so 2
A LK 3 A LA 3
- Dung trong kho t6i da g max : 1.598 g/cm - Dung trong kho toi da Vg max : 1.577 g/cm
- D6 am t61 thudn W, 1 16.26 % - D6 am t61 thudn W, : 15.04 %

93



3. KET QUA THi NGHIEM

3.1 Két qua thi nghiém xac dinh mirc d¢
dam chit hién treong K

Tién hanh thi nghiém x4c dinh dung trong
khé thuc té cia miu tai hién truong. Tur két qua
thi nghiém Proctor tiéu chudn trong phong,
dung d6 am t6i thuan Wopt dé huéng dan cong
truong khéng ché d6 4m khi thuc hién cong tac

dam nén nén cat va gia tri Ygmex 1am chuin dé
danh gia muc do dam chat tai hién truong. Hinh
5 va Hinh 6 1a biéu d6 dam nén tiéu chudn cia
mau cat sd 1 va s 2. Két qua muc do dam chat
K so v6i két qua thi nghiém Proctor ciia mau s6
1 va mau sb 2 trong phong thi nghiém duogc lap
6 Bang 1 va Bang 2.

Badng 1. Két qua thi nghiém mirc do dam chat K vg véi mau thi nghiém Proctor so 1

. A A £ A Khoi Khoi L
V!, ?9 S S6 hiéu Khoi £ Khoi £ D) 4m lwong thé | lwong thé Mu;c do
tri lay mau ; lwgng dat | lwong dat o . s . A dam

miu (m) mau w6t () kho (g) (%) tich u'(srt tich khso chit K
(G/cm) (G/em’) :
-0.10 1-1 322.54 290.26 11.12 1.639 1.475 0.923
-0.20 1-2 324.12 290.47 11.58 1.647 1.476 0.924
-0.30 1-3 325.89 283.30 15.03 1.656 1.440 0.901
-0.40 1-4 342.11 295.62 15.73 1.739 1.502 0.940
1 -0.50 1-5 356.84 294.98 20.97 1.813 1.499 0.938
-0.60 1-6 362.55 277.22 30.78 1.842 1.409 0.882
-0.70 1-7 364.12 27547 32.18 1.850 1.400 0.876
-0.80 1-8 369.89 276.30 33.87 1.880 1.404 0.879
-0.90 1-9 363.11 274.82 32.13 1.845 1.397 0.874
-0.10 2-1 361.31 290.73 24.28 1.836 1.477 0.925
-0.20 2-2 374.56 291.29 28.59 1.903 1.480 0.926
-0.30 2-3 374.45 290.67 28.82 1.903 1.477 0.924
-0.40 2-4 380.81 293.23 29.87 1.935 1.490 0.933
2 -0.50 2-5 381.57 289.78 31.68 1.939 1.473 0.922
-0.60 2-6 363.31 275.73 31.76 1.846 1.401 0.877
-0.70 2-7 370.56 273.72 35.38 1.883 1.391 0.870
-0.80 2-8 366.42 274.82 33.33 1.862 1.397 0.874
-0.90 2-9 373.19 27532 35.55 1.897 1.399 0.876
-0.10 3-1 317.74 287.73 10.43 1.615 1.462 0.915
-0.20 3-2 356.80 291.95 22.21 1.813 1.484 0.928
-0.30 3-3 380.36 294.16 29.30 1.933 1.495 0.935
-0.40 3-4 387.97 293.04 32.39 1.972 1.489 0.932
3 -0.50 3-5 376.85 292.03 29.04 1.915 1.484 0.929
-0.60 3-6 375.47 281.32 33.47 1.908 1.430 0.895
-0.70 3-7 372.80 278.35 33.93 1.895 1.415 0.885
-0.80 3-8 374.36 277.16 35.07 1.902 1.408 0.881
-0.90 3-9 371.97 276.04 34.75 1.890 1.403 0.878
-0.10 4-1 359.74 285.96 25.80 1.828 1.453 0.909
-0.20 4-2 361.39 291.91 23.80 1.837 1.483 0.928
-0.30 4-3 375.32 293.65 27.81 1.907 1.492 0.934
-0.40 4-4 387.83 295.06 31.44 1.971 1.499 0.938
4 -0.50 4-5 382.60 294.15 30.07 1.944 1.495 0.935
-0.60 4-6 369.70 274.96 34.46 1.879 1.397 0.874
-0.70 4-7 370.99 276.01 34.41 1.885 1.403 0.878
-0.80 4-8 378.32 281.65 34.32 1.923 1.431 0.896
-0.90 4-9 374.83 281.06 33.36 1.905 1.428 0.894
5 -0.10 5-1 361.57 288.38 25.38 1.837 1.466 0.917
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. A A e e Khoi Khoi L n
V!, ?9 san S6 hiéu Khoi £ Khot £ P) 4m lwong thé | lwong thé Mu;c do
tri lay mau ; luwgng dat | lwgng dat ° . . , A dam

miu (m) mau w6t (2) khé (g) (%) tich u’(;‘t tich kl;o chit K
(G/cm) (G/em) :
-0.20 5-2 367.07 291.63 25.87 1.865 1.482 0.927
-0.30 5-3 360.78 290.39 24.24 1.833 1.476 0.923
-0.40 5-4 383.29 294.34 30.22 1.948 1.496 0.936
-0.50 5-5 380.24 295.03 28.88 1.932 1.499 0.938
-0.60 5-6 370.57 274.68 3491 1.883 1.396 0.874
-0.70 5-7 371.07 273.63 35.61 1.886 1.391 0.870
-0.80 5-8 380.78 284.39 33.89 1.935 1.445 0.904
-0.90 5-9 374.89 277.84 34.93 1.905 1.412 0.884
-0.10 6-1 350.48 288.59 21.45 1.781 1.467 0.918
-0.20 6-2 361.40 293.11 23.30 1.837 1.490 0.932
-0.30 6-3 373.02 295.73 26.14 1.896 1.503 0.940
-0.40 6-4 382.79 297.12 28.83 1.945 1.510 0.945
6 -0.50 6-5 377.83 295.80 27.73 1.920 1.503 0.941
-0.60 6-6 365.48 277.59 31.66 1.857 1.411 0.883
-0.70 6-7 368.40 277.11 32.94 1.872 1.408 0.881
-0.80 6-8 370.02 275.69 34.22 1.880 1.401 0.877
-0.90 6-9 368.79 276.12 33.56 1.874 1.403 0.878
-0.10 7-1 321.16 277.13 15.89 1.632 1.408 0.881
-0.20 7-2 358.98 286.65 25.23 1.824 1.457 0.912
-0.30 7-3 357.59 287.91 24.20 1.817 1.463 0.916
-0.40 7-4 369.42 291.95 26.54 1.877 1.484 0.928
7 -0.50 7-5 378.46 292.89 29.22 1.923 1.488 0.931
-0.60 7-6 361.16 274.13 31.75 1.835 1.393 0.872
-0.70 7-7 369.98 276.35 33.88 1.880 1.404 0.879
-0.80 7-8 366.99 27491 33.49 1.865 1.397 0.874
-0.90 7-9 368.42 275.15 33.90 1.872 1.398 0.875
-0.10 8-1 322.51 293.59 9.85 1.639 1.492 0.934
-0.20 8-2 331.02 285.29 16.03 1.682 1.450 0.907
-0.30 8-3 341.69 283.25 20.63 1.736 1.439 0.901
-0.40 8-4 376.62 300.85 25.19 1.914 1.529 0.957
8 -0.50 8-5 385.45 299.40 28.74 1.959 1.522 0.952
-0.60 8-6 366.51 280.59 30.62 1.863 1.426 0.892
-0.70 8-7 368.02 278.99 31.91 1.870 1.418 0.887
-0.80 8-8 365.69 276.95 32.04 1.858 1.407 0.881
-0.90 8-9 369.62 278.85 32.55 1.878 1.417 0.887
-0.10 9-1 329.76 288.72 14.21 1.676 1.467 0.918
-0.20 9-2 336.92 295.46 14.03 1.712 1.501 0.940
-0.30 9-3 348.48 297.45 17.16 1.771 1.512 0.946
-0.40 9-4 357.04 298.56 19.59 1.814 1.517 0.949
9 -0.50 9-5 374.05 301.69 23.98 1.901 1.533 0.959
-0.60 9-6 365.76 281.62 29.88 1.859 1.431 0.896
-0.70 9-7 368.92 280.46 31.54 1.875 1.425 0.892
-0.80 9-8 373.48 278.65 34.03 1.898 1.416 0.886
-0.90 9-9 371.04 277.36 33.78 1.886 1.410 0.882
-0.10 10-1 334.47 284.68 17.49 1.700 1.447 0.905
10 -0.20 10-2 346.07 288.13 20.11 1.759 1.464 0.916
-0.30 10-3 369.26 291.33 26.75 1.877 1.480 0.926
-0.40 10-4 382.87 294.68 29.93 1.946 1.498 0.937
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. A A £ £ Khoi Khoi A
V!, ?9 san S6 hiéu Khoi £ Khot £ P) 4m lwong thé | lwong thé Mu;c do
tri lay mau ; luwgng dat | lwgng dat ° . . , A dam
miu (m) mau wét () kho (g) (%) tich wot tich kho chit K
g g (Glem®) | (Glem®) :

-0.50 10-5 376.18 294.18 27.87 1.912 1.495 0.936

-0.60 10-6 366.47 277.28 32.17 1.862 1.409 0.882

-0.70 10-7 371.07 276.63 34.14 1.886 1.406 0.880

-0.80 10-8 370.26 275.33 34.48 1.882 1.399 0.876

-0.90 10-9 369.07 274.68 34.36 1.876 1.396 0.874

-0.10 11-1 358.73 291.17 23.20 1.823 1.480 0.926

-0.20 11-2 370.88 295.46 25.53 1.885 1.501 0.940

-0.30 11-3 380.51 298.01 27.68 1.934 1.514 0.948

-0.40 11-4 381.96 298.92 27.78 1.941 1.519 0.951

11 -0.50 11-5 389.45 300.34 29.67 1.979 1.526 0.955
-0.60 11-6 364.73 280.17 30.18 1.854 1.424 0.891

-0.70 11-7 365.88 278.46 31.39 1.859 1415 0.886

-0.80 11-8 366.51 275.01 33.27 1.863 1.398 0.875

-0.90 11-9 360.96 271.92 32.74 1.834 1.382 0.865

-0.10 12-1 365.03 287.84 26.82 1.855 1.463 0.915

-0.20 12-2 374.88 293.29 27.82 1.905 1.490 0.933

-0.30 12-3 378.02 293.96 28.60 1.921 1.494 0.935

-0.40 12-4 387.14 296.43 30.60 1.967 1.506 0.943

12 -0.50 12-5 385.90 299.81 28.71 1.961 1.524 0.953
-0.60 12-6 372.03 281.24 32.28 1.891 1.429 0.894

-0.70 12-7 374.88 279.19 34.27 1.905 1.419 0.888

-0.80 12-8 367.02 273.96 33.97 1.865 1.392 0.871

-0.90 12-9 367.54 276.43 32.96 1.868 1.405 0.879

-0.10 13-1 370.46 289.65 27.90 1.883 1.472 0.921

-0.20 13-2 376.25 290.67 29.44 1.912 1.477 0.924

-0.30 13-3 380.91 293.16 29.93 1.936 1.490 0.932

-0.40 13-4 380.63 294.61 29.20 1.934 1.497 0.937

13 -0.50 13-5 384.39 297.64 29.15 1.953 1.513 0.947
-0.60 13-6 370.46 283.65 30.60 1.883 1.441 0.902

-0.70 13-7 373.25 279.67 33.46 1.897 1421 0.889

-0.80 13-8 368.91 277.81 32.79 1.875 1.412 0.883

-0.90 13-9 369.93 279.61 32.30 1.880 1.421 0.889

-0.10 14-1 355.23 287.62 23.51 1.805 1.462 0.915

-0.20 14-2 372.28 291.81 27.58 1.892 1.483 0.928

-0.30 14-3 377.16 289.88 30.11 1.917 1.473 0.922

-0.40 14-4 382.19 295.07 29.53 1.942 1.500 0.938

14 -0.50 14-5 384.12 299.79 28.13 1.952 1.523 0.953
-0.60 14-6 365.23 279.42 30.71 1.856 1.420 0.889

-0.70 14-7 364.08 270.81 34.44 1.850 1.376 0.861

-0.80 14-8 368.16 278.88 32.01 1.871 1.417 0.887

-0.90 14-9 367.59 279.87 31.34 1.868 1.422 0.890

-0.10 15-1 369.76 292.93 26.23 1.879 1.489 0.932

-0.20 15-2 365.99 293.15 24.85 1.860 1.490 0.932

-0.30 15-3 369.72 294.32 25.62 1.879 1.496 0.936

-0.40 15-4 369.84 300.12 23.23 1.879 1.525 0.954

15 -0.50 15-5 375.42 300.21 25.05 1.908 1.526 0.955
-0.60 15-6 370.76 280.83 32.02 1.884 1.427 0.893

-0.70 15-7 372.99 280.15 33.14 1.895 1.424 0.891

-0.80 15-8 369.72 278.32 32.84 1.879 1.414 0.885

-0.90 15-9 368.84 278.12 32.62 1.874 1.413 0.884
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Badng 2. Két qua thi nghiém mirc do dam chat K vmg véi mau thi nghiém Proctor s6 2

Khoi

Khoi

Vi },)@ sﬁ~u S6 hiéu lwgng lwgng P) am Kl}éi lwgng Kl}éi lwgng Mire
tri | lay mau miu dAt wet | dAt kho (‘0 %) thé tich wot | theé tich kho | do dam
mau (m) (G) (G) (G/cm3) (G/cm3) chat K
-0.10 16-1 348.88 289.45 20.53 1.773 1.471 0.933
-0.20 16-2 368.40 295.92 24.49 1.872 1.504 0.954
-0.30 16-3 366.63 294.70 24.41 1.863 1.498 0.950
-0.40 16-4 375.73 294.95 27.39 1.909 1.499 0.950
16 -0.50 16-5 369.94 292.25 26.58 1.880 1.485 0.942
-0.60 16-6 368.88 277.95 32.71 1.875 1.413 0.896
-0.70 16-7 366.40 274.92 33.28 1.862 1.397 0.886
-0.80 16-8 369.63 274.70 34.56 1.878 1.396 0.885
-0.90 16-9 377.73 277.95 35.90 1.920 1.413 0.896
-0.10 17-1 352.74 285.03 23.76 1.793 1.448 0.919
-0.20 17-2 368.43 293.82 25.39 1.872 1.493 0.947
-0.30 17-3 375.75 296.67 26.66 1.910 1.508 0.956
-0.40 17-4 375.43 296.59 26.58 1.908 1.507 0.956
17 -0.50 17-5 376.75 294.24 28.04 1.915 1.495 0.948
-0.60 17-6 352.74 276.03 27.79 1.793 1.403 0.890
-0.70 17-7 358.43 273.82 30.90 1.821 1.392 0.882
-0.80 17-8 362.05 273.67 32.29 1.840 1.391 0.882
-0.90 17-9 361.43 274.59 31.63 1.837 1.395 0.885
-0.10 18-1 366.72 291.96 25.61 1.864 1.484 0.941
-0.20 18-2 376.34 296.24 27.04 1.913 1.505 0.955
-0.30 18-3 379.24 294.92 28.59 1.927 1.499 0.950
-0.40 18-4 379.94 294.93 28.82 1.931 1.499 0.950
18 -0.50 18-5 387.71 297.06 30.52 1.970 1.510 0.957
-0.60 18-1 362.72 277.96 30.49 1.843 1.413 0.896
-0.70 18-2 364.64 275.24 32.48 1.853 1.399 0.887
-0.80 18-3 366.74 274.52 33.59 1.864 1.395 0.885
-0.90 18-4 362.94 274.93 32.01 1.844 1.397 0.886
-0.10 19-1 344.58 285.65 20.63 1.751 1.452 0.921
-0.20 19-2 367.53 288.24 27.51 1.868 1.465 0.929
-0.30 19-3 373.01 288.74 29.19 1.896 1.467 0.930
-0.40 19-4 377.55 289.85 30.26 1.919 1.473 0.934
19 -0.50 19-5 386.75 295.10 31.06 1.965 1.500 0.951
-0.60 19-6 365.58 276.92 32.02 1.858 1.407 0.892
-0.70 19-7 368.53 278.24 32.45 1.873 1.414 0.897
-0.80 19-8 363.01 276.64 31.22 1.845 1.406 0.891
-0.90 19-9 366.55 276.35 32.64 1.863 1.404 0.891
-0.10 20-1 362.99 288.21 25.95 1.845 1.465 0.929
-0.20 20-2 368.99 287.54 28.33 1.875 1.461 0.927
-0.30 20-3 370.03 291.27 27.04 1.880 1.480 0.939
-0.40 20-4 375.43 292.12 28.52 1.908 1.485 0.941
20 -0.50 20-5 377.65 294.46 28.25 1.919 1.496 0.949
-0.60 20-6 362.22 277.21 30.67 1.841 1.409 0.893
-0.70 20-7 370.55 278.84 32.89 1.883 1.417 0.899
-0.80 20-8 367.03 279.27 31.42 1.865 1.419 0.900
-0.90 20-9 371.43 278.12 33.55 1.888 1.413 0.896
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Vi | Dosu S0 hi¢u lllitlrlr(:lg lligglg Do 4m Kl}éi lugng Kl}éi lugng Mire
tri | lay mau miu dAtwet | dAt kho (‘0 %) thé tich wot | theé tich khé | do dam
mau (m) (G) (G) (G/cm3) (G/cm3) chit K
-0.10 21-1 360.02 285.86 25.94 1.830 1.453 0.921
-0.20 21-2 372.44 293.98 26.69 1.893 1.494 0.947
-0.30 21-3 374.48 288.72 29.70 1.903 1.467 0.930
-0.40 21-4 383.02 292.67 30.87 1.946 1.487 0.943
21 -0.50 21-5 387.83 295.50 31.25 1.971 1.502 0.952
-0.60 21-6 367.82 277.86 32.38 1.869 1.412 0.895
-0.70 21-7 372.44 278.98 33.50 1.893 1.418 0.899
-0.80 21-8 365.88 277.02 32.08 1.859 1.408 0.893
-0.90 21-9 369.02 275.67 33.86 1.875 1.401 0.888
-0.10 22-1 338.86 289.31 17.13 1.722 1.470 0.932
-0.20 22-2 363.97 295.31 23.25 1.850 1.501 0.952
-0.30 22-3 377.16 295.11 27.80 1.917 1.500 0.951
-0.40 22-4 381.55 294.29 29.65 1.939 1.496 0.948
22 -0.50 22-5 378.99 290.47 30.47 1.926 1.476 0.936
-0.60 22-6 362.86 276.31 31.32 1.844 1.404 0.890
-0.70 22-7 363.97 275.31 32.20 1.850 1.399 0.887
-0.80 22-8 367.16 279.11 31.55 1.866 1.418 0.899
-0.90 22-9 368.15 275.49 33.63 1.871 1.400 0.888
-0.10 23-1 356.82 293.48 21.58 1.813 1.491 0.946
-0.20 23-2 377.75 295.69 27.75 1.920 1.503 0.953
-0.30 23-3 385.23 296.41 29.97 1.958 1.506 0.955
-0.40 23-4 386.14 296.24 30.35 1.962 1.505 0.955
23 -0.50 23-5 382.83 293.13 30.60 1.945 1.490 0.945
-0.60 23-6 361.82 275.89 31.15 1.839 1.402 0.889
-0.70 23-7 369.75 275.69 34.12 1.879 1.401 0.888
-0.80 23-8 367.23 274.41 33.83 1.866 1.395 0.884
-0.90 23-9 368.14 274.24 34.24 1.871 1.394 0.884
-0.10 24-1 352.74 290.30 21.51 1.793 1.475 0.935
-0.20 24-2 387.15 294.56 31.43 1.967 1.497 0.949
-0.30 24-3 391.18 295.58 32.34 1.988 1.502 0.953
-0.40 24-4 389.84 295.99 31.71 1.981 1.504 0.954
24 -0.50 24-5 389.50 294.64 32.20 1.979 1.497 0.949
-0.60 24-6 371.74 280.30 32.62 1.889 1.424 0.903
-0.70 24-7 368.15 274.96 33.89 1.871 1.397 0.886
-0.80 24-8 360.18 269.58 33.61 1.830 1.370 0.869
-0.90 24-9 357.24 266.32 34.14 1.815 1.353 0.858
-0.10 25-1 352.61 286.54 23.06 1.792 1.456 0.923
-0.20 25-2 368.09 293.02 25.62 1.871 1.489 0.944
-0.30 25-3 380.55 294.79 29.09 1.934 1.498 0.950
-0.40 25-4 386.68 293.83 31.60 1.965 1.493 0.947
25 -0.50 25-5 387.03 292.72 32.22 1.967 1.488 0.943
-0.60 25-6 368.61 273.54 34.76 1.873 1.390 0.881
-0.70 25-7 367.09 273.02 34.46 1.866 1.387 0.880
-0.80 25-8 366.55 272.79 34.37 1.863 1.386 0.879
-0.90 25-9 365.68 271.03 34.92 1.858 1.377 0.873
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3.2 Két qua thi nghi¢ém xuyén dong hi¢n

truong

Vi tri thuc hién thi nghiém xuyén dong ¢ cach
vi tri ldy mu cét bang phuong phap dao vong mot
khoang tir 30cm dén 50cm. Chiéu sau thuc hién thi
nghiém xuyén dong tai mdi vi tri 1a 90cm.

Tién hanh xuyén dong tai 25 vi tri twong ting
v6i 225 mau cat thi nghiém bang phuwong phap
dao vong (Hinh 7, 8 va 9). Két qua thi nghiém
xuyén dong dugc tong két trong Bang 3. Biéu
dd quan hé giira chiéu sdu Z(m) va s6 lan bua
roi Nig biéu dién trong Hinh 10.

Hinh 9: Thi nghiém xuyén tai do sau -0.9m

Hinh 8: Miii xuyén cam vao dat nén 2cm

BIEU DO XUYEN

BV ITRI 1
O

0 3 6 9 12 15 18 21 24 27 30 33 36

D6 sau Z (m)

|I viTRi1 | 11 12 13 13 14 15 14 12 10 0

Hinh 10: Biéu do xuyén dong tai vi tri 1

Bdng 3. Ket qua so lan bua roi (N;g) teng voi 10cm xuyén sau ciia mili xuyén vao nén cdt

Vi tri thi | S6 nhat baa Db sdu Z (m)

nghiém (N1o) -0.10 | -0.20 | -0.30 | -0.40 | -0.50 | -0.60 | -0.70 | -0.80 | -0.90
1 10 12 14] 15| 14| 13| 13 12 11
2 7 100/ 10| 10 9 8 10 10
3 70 1] 13 12 11| 10| 17 15 15
4 N 6 8| 11| 11| 10| 10| 11 22 26
5 10 6 9 o 11| 10 8 7 15 19
6 8| 12| 14 17] 16| 14| 12 11 10
7 4 6 8 9 9 9 10 10 12
8 1| 16| 19 27| 23| 20| 16 14 13
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Vi tri thi | S6 nhat baa Do siu Z (m)
nghiém (N10) -0.10 | -0.20 | -0.30 | -0.40 | -0.50 | -0.60 | -0.70 | -0.80 | -0.90
9 70 14| 18| 26| 30| 26| 22 19 16
10 5 6| 10| 12| 12 12| 11 10 9
11 9| 16| 17| 20| 23| 22| 18 10 6
12 5 10| 12 14| 23| 23 19 9 10
13 7 8 10/ 12| 19| 19| 18 16 15
14 8 10 8 11| 22 19| 18 18 23
15 11 10| 13| 24| 27| 23| 21 19 15
16 13| 21 16 19| 14| 11 15 14 28
17 8| 20| 27| 24| 18 18 15 13 13
18 17| 25| 21 19| 28] 24| 19 16 14
19 7 8 9| 10| 22| 21| 25 23 20
20 9 9| 13 15 19/ 22| 31 30 33
21 7 16| 10 16| 24| 31| 29 25 20
22 12/ 20| 19| 19| 15 16| 17 28 23
23 15| 24| 26| 26| 18 16| 18 17 15
24 12| 22| 22| 23 16| 16| 16 6 4
25 8 16| 19 17 14| 14 14 11 11
4. THIET LAP CAC TUONG QUAN bién thién trong khoang [0.881;0.959], va 4 <
4.1. Két qua lap tir cac s6 liéu thi nghiém Niot < 30 & cac do sdu lan lugt 13 -0.1m, -0.2m,

Trong pham vi nghién cau, cac mau thi -0.3m, -0.4m, -0.5m (Hnh 11). Dudi muc nudc
nghiém & d6 sau tir -0.6m bi anh hudng béi muwe ngam cd 100 gia tri cua K, bién thién trong
nuoc ngap, vay s€ tim tuong quan gitta K va  khoang [0.858;0.904], va 4 < N4 <33 ¢ cac do
Njp trén myc nude va dudi muc nudc ngap. sau 1an luot 13 -0.6m, -0.7m, -0.8m, -0.9m (Hnh

Trén myuc nude ngim cd 125 gia tri cia K, 12).

PO THI BIEU DIEN CAC PIEM Ny K) PO THI BIFU DIEN CAC PIEM (Niog; K)

x 0.970 f 0.910
:'E: 0.960 . E 0‘ .
H . 8 ft“‘"‘ @ 0900 sote

0.950 I8 £ 71 220 * e ¢ o%e 0 [, o

0.940 !4»’0 3“‘ *

’ b2 D44 0.890 $¢ $

*“ * . "i ¢ o
ai3e s338e
: ! d 0.880 K128 L
0.920 . r 2
JT34 3] o1
0910 $ 19¢ 244
? M 0870 +* " i
0.900 * *
*
0.890 *
0.860 Py
0.880 *
0.870 0.850
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
S& bhda Ny, S&bdaNygg
Hinh 11: Do thi biéu dien gia tri cua (N;g,, Hinh 12: Do thi biéu dién gia tri cua (Njgq;
Kiy) trén myc nuwdc ngam Kiy) dwdi myc nudc ngam
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4.2 Sau khi loai bé sai s6 thd trong qua trinh thi nghi¢m

BIEU PO QUAN HE GIUA K - Nyg
0.970

0.960
1&3“1‘6

0.950 *
'3 3+ ° hd

Do chit K

PS
0.940
+ b2
*

Py >

0.930 . s
L 4

0.920

* Og

0.910 >
£3

K = 0.0293*In(Nio,) + 0.8619
R” = 0.9196

0.900

0.890

0.880 *

0.870

o s 10 15 20 25 30 3s
S& btia Nyo

Hinh 13: Do thi biéu dién méi twong quan
gitta K va (Nyg,) trén muc nudc ngam

Biang phuong phéap thong ké toan hoc voi do
tin cay la 95%, loai bo sai s6 tho lan lugt cho
céc tat ca céc cdp sO (Nio, Kig), trong d6 v6i mdi
gia tri cia Ny phai co toi thiéu 03 gia tri Kiy tré
lén. Truong hop cac Njp c6 it hon 03 gia tri Ky
thi 14y tat ca cac gia tri 6. Két qua loai bo sai
sb thd dugc bicu dién trén dd thi Hnh 13 va
Hinh 14.

4.3 Xay dung moi twong quan giira K va
N]O I3 \

Moi tuong quan gitta mic d§ dam chat K va
s6 1an bua roi Ny, dé mii xuyén qua dugc
10cm nén cat trén muc nuoc ngd;m va cat san
1ap c6 hé s6 khong dong déu cd hat C,<1.708 va
4 <Njo; < 30 ta dugc:

K =0.0293* ln(NIO,t) +0.8619 (5)

K: hé sb dam chit cua nén cat

Nioy: s nhat bua dé mii xuyén vao nén mot
doan 100mm trén myc nudc ngam.

Mdi twong quan gitta mirc d6 dam chit K va
s6 lan bua roi Niod dé mii xuyén qua duoc
10cm nén cat dwdi muwc mede ngam va cat san
1ap c6 hé s6 khong dong déu c& hat C,<1.708 va
4 <Njpq < 33 ta duoc:

K =0.0196* 1n(N10’d )+ 0.8308 (6)

K: hé sb dAm chit ctia nén cat

Niod: s6 nhat bia dé mii xuyén vao nén mot
doan 100mm dué6i muc nudc ngﬁm.

BIEU PO QUAN HE GIUA K - Niog

0.910

D chit K

0.900

et —
- 0‘::/0/ . ®
£d
1335
0.890 >
. *3 74 -
"<P“
xsx’x
- o ! K = 0.0196%n(N0,4) + 0.8308
ﬁ s* R?= 0.9114
L%

0.870

0.860
4

0.850

o 5 10 15 20 25 30 3s
S0 bia Njgq

Hinh 14: Do thi biéu dién méi twong quan
gitta K va (Nyyq) duwdi muc nudc ngam

5. KET LUAN VA KIEN NGHI

Céc cong trinh thi cong san ap cat trong thuc
té nén dung phuong phap thi nghiém xuyén
dong hién truong dé danh gia muc d6 dam chit
trung binh ctia nén cat theo chidu siu véi cac uu
diém nhu: thiét bi thi nghiém don gian hon, dé
dang thuc hién, chi phi thi nghiém thp hon so
v6i cac phuong phap khac, tiét kiém thoi gian
thuc hién thi nghiém va danh gia trang thai nén
mot cach nhanh chéng va chinh xéac. Viée kiém
tra do chit nén theo chiéu sau la mét wu diém
16n va dé dang kiém tra cong tac dam nén trong
qua trinh thi cong cho céc cong trinh thi cong co6
dién tich 16n v6i méat do yéu cau kiém tra cao.

Khi thyc hién thi nghiém xuyén dong hién
truong dé xac dinh mdi twong quan giira mirc do
dam chit K va sb lan bua roi N}y dé miii xuyén
duge 10cm vao nén cat ¢6 hé sd khong dong
déu ¢ hat C, < 1.708 ta 4p dung cic cong thirc
(5) va (6) dé tinh toan mirc d6 dam chit K tir két
qua xuyén dong.

Phuong trinh twong quan giira mic d6 dam
chat K va Njo, cua nén cat & do sau trén muc
nuoc ngém (4 <Ny, <30):

K =0.0293* ln(NIO,t) +0.8619

Phuong trinh twong quan giita muc d6 dam
chat K va Njoq4 cua nén cat & do sau dudi muc
nudc ngém (4 <Njoa=<33):

K =0.0196%* ln(NIO,d )+ 0.8308
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Abstract

ESTABLISHING THE RELATION BETWEEN THE COMPACTION RATIO (K)
AND FIELD DYNAMIC PENETRATION TESTS (N;9) FOR FILLING SAND

This paper is aimed at establishing the relation between the compaction ratio (K) and field
dynamic penetration test (Ny) for fine sand filling. Based on the field dynamic penetration test with
a uniformity coefficient of C, < 1.708, the compaction ratio K can be driven from the number of
hammer drop of Nyp. The correlation equation between compaction ratio K and number of Ny, of
the filling fine sand in the depth above ground water level is as K = 0.0293*In(Ny( ) +0.8619 . The

Correlation equation between compaction ratio K and number of Ny of the filling fine sand in the
depth below ground water level is as K =0.0196*In(N,, ;,)+0.8308. Using of field dynamic

penetration test to assess the average compaction ratio K of sand filling in depth instead of field
density test has more advantages such as low testing cost, less testing time and conducting even in
the submerged sand filling. This will overcome the difficulties which usually occur when the ground
is submerged or short test time required.
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