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Toém tat - TU trwdc dén nay, clr tram dwoc siv dung phd bién trong
gia cb nén dat yéu cho cac cong trinh chiu tai trong nhd, day 1a mot
gidi phap hiéu qua vé ky thuat va kinh té. Bai viét nay nham xac
dinh gia tri strc chiu tai cGia nén gia cb clr tram. Phwong phap nén
tinh nén gia cb clr tram da duoc st dung dé xac dinh stc chiu tai
thwe nghiém. Két qua nén tinh 4 cong trinh tai tinh Tra Vinh xac
dinh dwoc tai trong tir 14 - 16 T/mZ cho do lun réat nho ter 21,75 -
29,39 mm, déng thdi mé phéng sb qua trinh nén tinh nen giach clr
tram theo quy trinh thwc nghiém. Két qua mé phéng sb cho két qua
rét tin cay, khi dwdng cong tai trong - dd Iin md phéng xap xi v&i
cac dwong cong thwe nghiém. Dwa vao két qua trén, bai bao dé
xuét strc chiu tai thwe nghiém 14 11 T/m? &p dung cho dwdng giao
théng néng thén va nha cap thép tai tinh Tra Vinh so véi quy wéc
7 T/m2nhw hién nay.

T khoa - cir tram; nén gia cb civ tram; sirc chiu tai ctv tram; thi
nghiém nén tinh; moé phdng so; tinh Tra Vinh

1. Pit van dé

Cur tram duoc sir dung trong gia c6 nén dat yéu rit phd
bién tir trudc cho dén nay va trong tuong lai tai cac tinh
dong bang song Ctru Long ndi chung va tinh Tra Vinh noi
riéng. Gia ¢ nén dat yéu bang cir tram 13 mot giai phap
hiéu qua vé kinh té - k¥ thuat cho cic cong trinh chiu tai
trong nho nhu: dudng giao thong ndng thon, nha cip thap
(1-4 tang) va cac cong trinh chiu tai trong nho khac. Van
dé bét cap hién nay 1a van chua c6 ticu chuén, ‘quy pham
k¥ thuat, quy trinh thiét ké vé gia c6 nén dat yéu bang cir
tram. Viéc thiét k& cir tram hién nay don thuan 13 gia dinh
strc chiu tai quy u6c thuong dung la 7 T/m ¢6 vé nhu chua
phu hop qua thuc tidn san xuat. Vi vay, can pha1 xac dinh
strc chiu tai gan dung véi thuc té cua nén gia 0 cur tram.
Tur d6, tranh dugc céac rii ro khong mong muodn trong viée
gia dinh sirc chiu tai theo quy wdc cii, dong thoi c6 thé
nghién ctru thém nham nang cao hiéu qua str dung cr tram
trong gia ¢ nén dat yéu ap dung cho dudng giao thong
nong thon va nha cip thap tai tinh Tra Vinh.

2. N¢i dung nghién ciru
2.1. Gidi phdp gia c6 nén dit yéu bing cir tram (nén gia
¢é cir tram)
2.1.1. Gioi thiéu chung

Cay tram 1a loai cdy than gb phan bd tu nhién, dwoc xac
dinh 14 loai cdy trong chi luc cho ving Tay Nam Bo theo
quyét dinh 4961/QD-BNN-TCLN ngay 17/11/2014 ciia Bo
Nong nghiép va Phét trién Nong thon, dic biét trén ving dat
phén ning, ngép nudc theo mua ciia dong bang song Ciru
Long. Dién tich rimg tram nam 2006 dat 176.295 ha, chiém

Abstract - So far, cajuput piles have been commonly used as
reinforcement for low level buildings because this is an effective
solution in technique and economy. This article aims at determining the
load bearing capacity value of indigo piles reinforced soil. The method
of static compression in-situ has been used to reinforce the indigo piles
for determining the experimental load. Static compression results in
four works in Tra Vinh province have determined the load from 14 - 16
T/m? for small settlement from 21,75 - 29,39 mm as well as simulated
the amount of the progress of static compression reinforced by indigo
piles according to experimental procedures. The numerical simulation
has shown reliable results as the load-simulated curve is similar to the
experimental curves. Based on the results of the paper, the
experimental load bearing capacity of 11 T/m? is proposed to apply to
rural roads and low level buildings in Tra Vinh province.
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gin mot nira dién tich & d6ng bang song Ciru Long [1]. Rung
tram tap trung chii yéu & 6 tinh: Long An, Pong Thép, Tién
Giang, An Giang, Kién Giang va Ca Mau [2].

Cir tram thudng dwoc st dung 13 tram tir 4 - 5 nam tudi,
duong kinh ngon > 40 mm, dudng kinh gdc >80 mm, chiéu
dai tir 3 - 5 m. Khéi luong thé tich ¢ d6 4am 12% la
610 kg/m?®, cuong do cta gd tram kha cao, cudng do nén
doc thé 1a 46,5 Mpa, cuong do kéo doc the 12 79,8 Mpa,
mo -dun dan hdi 1a 10,900 Mpa, rat phu hop véi viée gia co
nén tai viing ngdp nude nhu ddng bang séng Ciru Long [3].
2.1.2. Tong quan cdc Iy thuyét tinh todn thiét ké cir tram

Hién nay chua c6 tiéu chuan quy dinh vé viéc thiét ké
— thi cong — nghiém thu nén dat yéu gia ¢ cir tram. C6
nhiéu nghién ctru vé cir tram nhung chi mang tinh tham
khao va van chua duoc tiéu chuin hoa.

Phuong phép tinh cir tram trong déat yéu dua theo 2
phuong phap sau [4]:

a. Phuwong phap 1: ¢é 2 trwong hop

- Trudng hop 1: Cir tram ¢6 kha nang nén chit dit nén [2].

Trudng hop nay dung cho céc loai dit yéu c6 kha ning
thdm thoat nudc khong nho (hé s6 thim K > 10 cm/s). Do
1 c4c loai dét yéu tir sét pha cat (4 sét) dén cat pha sét (4 cat).

Trong truong hop nay, cur tram 1a mot loai vat liéu nén
chat dat nén, duoc goila nén clr tram. Vi cac diéu kién va
tinh chat trén c6 thé ap dung nguyén ly tinh toan nén coc
cat dé tinh toan cho nén cir tram.

- Truong hop 2: Cu tram c6 kha nang lam ting strc chiu
tai tong hop ciia nén.
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Trudng hop nay ding cho céc loai dat yéu co kha ning
thAm nuoc nho (he s6 tham K < 10°® cm/s). D6 1a cac loai
dat yéu tir sét den sét pha cat (4 sét). Xac dinh strc chiu tai
tong hop clia nén cir tram can ctr vao két qua nén tinh cac
cir tram déng trén 1 m?,

b. Phwong phap 2

Cu ‘Erém lam viéc theo coc ma sat chiu nén. Strc chiu tai
theo moi cur tram (theo dat nén) c6 thé xac dinh theo mot
trong hai cach sau:

+ Theo cong thirc 1y thuyét vé ma sat coc [2]:

Qc = Kxmx(RieXw+QxEmiexfiex1;)

+ Thi nghiém nén tinh 1 ctr tram trén 1 m? nén c6 dong
cur tre‘lmzvdéng ctr tram trén 1 m? dat yéu thep mat do tinh
toan. B¢ 1 cay ¢ gitra nh6 cao hon mat dat 30 - 50 cm.
Tién hanh nén tinh 1 coc nhd nay dé xac dinh stic chiu
tai gidi han Qgn cua 1 cur tram.

2.1.3. Tinh hinh sir dung nén gia cé cir tram tai tinh Tra Vinh

* Pdi véi cong trinh giao thdng:

Cur tram dugc sir dung trong gia cd nén dat yéu Cﬁng
trmh duong giao thong nong thén nhu sau: Su dung gia co
nén dudng vao cau véi mat do 25 cay/m?, chidu dai tir
4,0 - 5,0 m, duong kinh ngon > 4,0 cm, dudng kinh gbe
> 8,0 cm tai mot sO cong grinh tiéu biéu phu: Céu Ap Cho
(Huong 16 35, huyén Cau Ngang); Cau Beén Gid nho,
Cau Ta Rom (x4 Pon Chau, huyén Tra Cu),...

* P6i v6i cong trinh dan dung:

Cur tram dugc st dung trong gia cé qén dat yéu cong
trinh dén dung nhu sau: St dung gia c0 nén méng vdi mét
do 25 cay/m?, chiéu dai tir 4,0 — 5,0 m, dudng kinh ngon
> 4,0 cm, duong kinh goc > 8,0 cm tai mdt s6 cong trinh
tiéu biéu nhu: Truong Tiéu hoc Long Puc C; Tram Y té
Phuong 3; Cum quan ly hanh chinh xa Binh Pht; Tram Y
té xa Phu'('fc Héo; Cym quan 1y hanh chinh x4 Phong Phu...

Két luén: Cong trinh str dung néq gia ¢b cir tram tir trude
cho dén nay van duoc ap dung rat phd bién cho céac loai cong
trinh. Viéc van dung cac ly thuyét néu trén hau nhu rat han
ché. Thay vao d6 1a mot quy u6c vé sirc chiu tai cho truge
hién dang duoc cac ky su ap dung rit pho blen Vi vay,
nghién ctru thue nghiém vé stre chiu tai thuc té ciia nén gia
¢d cir tram dé xem xét va van dung mot cac chinh xac hon.
2.2. Nghién cieu phwong phdp thir nghi¢m nén tinh nén
gia co cir tram

Tiéu chuin tham khao: TCVN 9393:2012 [5] va TCVN
9354:2012 [6].

2.2.1. Hé thong thiét bi thir nghiém
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Hinh 2. So do ldp ddt thiét bi thir nghiém
,Thié't bi thir nghiém bao g(‘A)mi 1- Bbi trong; 2 - HE dan
chat tai; 3 - G6i do; 4 - Dam chuan (dung d¢ kich); 5 - Boi
ké thép tron; 67- Kich; 7 - Pong ho do lan dat trén tam kinh;
8 - Thanh chuan; 9 - Tam nén; 10 - Cur tram.
2.2.2. Quy trinh thur nghiém

a. Xac dinh tai trong thir nghiém

Tai trong thur nghi¢m xéc dinh theo tiéu chuan TCVN
9393:2012 [5].

Tai trong thir nghiém 16n nhit du kién déi voi thir
nghiém thdm do bang tai trong pha hoai hodc bang 250%
dén 300% tai trong thiét ké [5]. Tai trong thiét ké dat nén
gia ¢b cir tram quy udc ap dung tai Tra Vinh 1a 7 T/m?2,

Tai trong thir nghiém I16n nhat chon 1a 20 T/m? (khoang
285,71% tai trong thiét ke).

b. Quy trinh gia tai, giam tai thir nghiém

Thir nghiém dugce thuce hién theo quy trinh gia tai va giam
tai ting cap, tinh bang phan tram tai trong thtr nghiém:

- Gia tai tl‘rng~c£ip dén tai trong thir nghiém l6n nhét theo
dy kién, gia tri moi cap gia tai bang 10% tai trong thir nghiém.

- Giam tai timg cdp, gia tri mdi cdp giam tai bang gip
doi gia tri gia tai, tirc 1a 20% tai trong thir nghiém.

Cép mdi chi dugc tang tai khi tc do 1tn ctia tAm nén (nén
gia c0 cu tram) dat 6n dinh quy udc nhu quy dinh (khong qua
0,1 mm/h nhung khéng qua 2h).

Gii cAp tai trong I nhat cho dén khi d9 lun dat 6n dinh
quy udc. Thoi gian giit tai cap tai trong 16n nhat dy kién 1a 18h.
2.3. Tién hanh thir nghiém
2.3.1. Dong cr tram thur nghiém

Yéu cdu ctr tram thir nghiém: Cir phai tuoi, twong déi

thang, duong kinh ngon > 4,5 cm; duong kinh goc
> 8,0 cm, chicu dai ctr tram 4,5 m.

Pong cir trong pham vi 1 m? véi sb lugng 25 cur tram.

Cir ngp hoan toan trong dat du6i myc nude ngam, voi do
sau cach miat dat tu nhién 12 0,5 m.

Hinh 3. Ldp dit kich, dong ho do lin vd thanh chudn
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2.3.2. Ldp dat thiét bi thir nghiém

Sau khi xép dbi trong tai vi tri thir nghiém, dat tim thép
cung 1x1 m trén beé mat coc da rai 16p cat tao phang trén bé
mat hé cur tram; lap dat kich, hé do lun.
2.4. Két qud thir nghigm nén gia cé cir tram tgi cong trinh
thir nghiém va cdc cong trinh khdc
2.4.1. Cong trinh thir nghiém xa Hoa Thudn, huyén Chdu
Thanh, tinh Tra Vinh

Bing 1. Mot 56 déc tinh co 'y ciia ddt nén tai
cong trinh thir nghiém

D) sau | Pg 4m | Hesé | Mo-dun | GOCmMa | Ly dinh
H W |rng eo| bién dang [Sat trong C
(m) (%) () |E(Kglem?)| o (@9 | (Kg/cm?)
Lépl | 33,89 | 1,037 41,8 08°15° 0,182
Lép2 | 56,13 | 1,557 19,5 03°47° 0,061
Lép3 | 29,20 | 0,938 62,4 17°07° 0,090
Lép4 | 59,73 | 1,620 18,5 03°40° 0,067
Tai trong [tin/m?]
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Hinh 4. Biéu d@é quan hé tdi trong - @ lin céng trinh
thur nghiém xa Hoa Thudn

2.4.2. Cong trinh Trueong Tiéu hoc (TH) My Hoa B
Tai trong [tan/m?]
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Hinh 5. Quan hé tai trong — do lun Truong TH My Hoa B

Bing 2. Mot s6 dic tinh co'ly ciia ddt nén tai cdng trinh
Truong Tiéu hoc My Hoa B

bosiy | PO | HEsd | Modun Gocma | Lyc dinh
H (m;l AmW | réng eo | bién dang |Sat trE)ng o
(%) | () |E(Kgem) (p(d‘-’) (Kg/cm?)
Lop 1 59,4 | 1,630 8,257 04°20° 0,045
Lop 2 49,6 | 1,385 12,817 05°25° 0,055
Lop 3 29,7 | 0,962 30,630 11°46° 0,072
Lop 4 59,4 | 1,623 14,229 6°04° 0,052

2.4.3. Cong trinh Truong Trung hoc Co so (THCS) Thi trin
Tiéu Can

Bing 3. Mpt s6 dic tinh co Iy cia ddt Vné‘n tai cong trinh
Truong THCS Thi tran Tiéu Can

Do siu |Do 4m| HE SO Mo-dun S‘gftcrgnna Luec dinh
H‘ (m) W. (%) rong eo | bién dang " g C
) E (Kg/cm?) 0 (d9) (Kg/cm?)
Lépl | 59,4 | 1,630 8,257 04°20° 0,045
Lép2 | 496 | 1,385 12,817 05°25° 0,055
Lép3 | 29,7 | 0,962 30,630 11°46’ 0,072
Lép4 | 594 | 1,623 14,229 6°04° 0,052
"o trome [ran/an?]

. .
17 15,39 SULES

-~
21 20,07 =

Hinh 6. Biéu dé quan hé tdi trong - dj.o” lu’{t
cong trinh Truong THCS Thi tran Tiéu Can

2.4.4. Cong trinh Trieong Tiéu hoc Phuée Hung B

Cong trinh Truong TH Phude Hung B khong khao sét
dia chat cong trinh.

Bl [mun]
#

21 20,57

Hinh 7. Quan hé tai trong — do lun céng trinh
Truong TH Phuéc Hung B

Nhén xét chung: Céc cong trinh ¢6 vi tri dia ly kha cach
xa nhau, di€u }(ién phan bo dia chat, dég trung co 1y khac
nhau nhung két qua thtr nghiém cho thay kha tvong dong
dén tai trong tr 14 T/m? - 16 T/m?, @6 lin tir 21,75 mm -
29,39 mm.
2.5. M6 phong qud trinh nén tinh bang phan mém Plaxis
2.5.1. Thiét lgp mé hinh, théng soé trong phan mém Plaxis

Mo phong qué trinh nén tinh bang phin mém Plaxis
cong trinh thyc nghiém xa Hoa Thuan, huyén Chau Thanh,
tinh Tra Vinh.

w40 4w
| TP T P

Hinh 8. M6 hinh bdi todn bang phan mém Plaxis
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2.5.2. Két qua do hin trong mé phong va thuwe nghiém
Bing 4. Tong hop két qud dé lin thiee nghiém va dg lin mé phong

Tai trong Do lun thue P9 ltn md
(T/m?) nghiém (mm) phéng (mm)

2 417 3,94

4 6,22 6,32

6 9,36 9,52

8 12,79 12,86

10 16,58 16,04

12 20,83 21,65

14 24,16 24,03

16 29,39 30,11

18 - 62,67

20 - 103,67
22 - 202,11
24 - 363,01

Tai trong [tin/m?]
e — 1548 ] 219
—e—Quan h¢ TT-DL thue nghi¢m tai xa Hoa Thuan

—®-Quan h¢ TT-PL mo phong tai xd Hoa Thuan
Quan hé TT-PL truong TH My Hoa B

——Quan hé TT-PL treémg THCS thj tran Tiéu Can

—+—Quan hé TT-BL truong TH Phuéc Hung B

Hinh 9. Quan h¢ tai trong — do lin ciia cdc cong trinh

Ttr Hinh 9 cho thiy, dudng cong tai trong — d6 lun mo
phong va dudng cong tai trong thyc nghiém xdp xi sat
nhau. Sai s6 d6 lin theo mé phéng so voi thuc nghiém 1a
2,4%. Nhin chung, tit ca cac duong cong tai trong —do lan
¢ su tuong quan dén cép tai 16 T/m? 1a hau nhu duong
cong nam & tryc trung hoa va gia tri do lun gan bang nhau.
Su sai khac, chénh 1éch cac gia tri d¢ lun 1a do diéu kién
dia chat & mdi cong trinh khac nhau. Nhu vay, c6 thé két
ludn gia tri m6 phong s6 ¢6 thé duoc dung de mo phéng
tiép tuc (mg x\r cia nén cir tram khi chét tai tiép tuc.

2.5.3. Xdc dinh sirc chiu tai nén gia 6 cir tram

a. Xdc dinh sirc chiu tii gi6i han theo phuong phap do thi

Stic chiu tai gidi han dugce xac dinh theo diéu kién do
Iun gidi han cua tirng loai cong trinh:

- Cur tram su dung cho duong giao thong ndng thon
thong thudng dugc xir 1y nhidu ¢ vi tri dau cau. Vi vay,
theo Bang 1.1, 22TCN 262-2000 [7] d¢ lun gidi han cioa
cbng trinh duong giao thong ndng thén 1a S¢y = 20 cm, Ung
voi cap tai 1a 21,96 T/m?.

- Theo Bang 15, TCVN 9362:2012 [8], d6 lun gidi han
clia cong trinh nha cp thap 1a Sgh = 8 cm, Ung vai cap tai
1a 18,48 T/m?.

b. Xac dinh sire chiu tai cho phép

Stic chiu tai cho phép dugc xac dinh b?lng suc chiu tai
gi6i han chia cho h¢ s0 an toan F = 2 [9]. Stic chiu tai cho
phép cua hai loai cong trinh nhu sau:

- Sure chju tai cho phép cua cong trinh giao thdng ndng
thon 12 10,98 T/m? = 11 T/m? ¢6 @6 Itn 1a 18,79 mm.

- Stic chiu tai cho phép cia cong trinh nha cAp thép l1a
9,24 T/m? ¢6 do Itn 1a 14,83 mm.

O day ta thy céc gi trj d9 lin Gmg voi tai trong cho phép
cta hai loai cong trinh trén rat nhd so voi d6 lun gidi han 1a 80
- 200 mm. Vi vy, d€ xudt strc chiu tai cho phep cia ca hai loai
cong trinh giao thong néng thén va nha cap thap 1a 11 T/m?.

3. Nhén xét

Qua 4 cong trinh thuc nghiém cho thay két qua quan hé tai
trong — d6 lun gitra cac cdng trinh ¢6 dic diém chung 1a mac
di vi tri dia Iy trong ddi xa nhau, diéu kién dia chat khac nhau
nhung quan hé tai trong — d6 lun giita ching 14 gan giéng
nhau, d6 lun dién bién xung quanh gié tri tir 21,75 - 29,39 mm
voi tai trong thir nghiém tur 14 - 16 T/m?2. Két qua md phong
s0 qua trinh nén tinh bang phan mém Plaxis tai xd Hoa Thuan
cho thay két qua kha dong bd; quan hé tai trong — d6 lun gitia
thyc nghiém va mo phong gan nhu xap xi nhau cho dén tai
trong 16 T/m2 Do vay, nghién ctru da dé xuat sirc chiu tai nén
gia cd cir tram 14 11 T/m? 4p dung cho ca cong trinh giao thong
ndng thon va nha cap thap tai tinh Tra Vinh.

4. Két luan

Hién nay va trong tuong lai, cir tram duoc st dung rat
nhiéu tai tinh Tra Vinh. Céc cong trinh giao théng ndng thon
va cdng trinh nha cap thap 1 - 2 tang (mot sb it cong trinh
3 - 4 tAng) déu sir dung cir tram dé gia ¢b nén dit yéu véi
mat d6 duoc st dung nhiéu 13 25 cly/m?2. Viée thiét ké theo
tai trong quy udc 7 T/m? hién nay cho thiy né qua thién vé
an toan dan téi ling phi chi phi. Tong quan c6 nhiéu nghién
clru vé cir tram nhung dén nay van chua duoc ap dung nhiéu.

Két qua thir tai tai 4 cong trinh cho thy tai trong thuc
nghiém ti da 1a 14 - 16 T/m?, d6 lin 1a tir 21,75 mm dén
29,39 mm va tiép tuc md phong cho dén do lun vuot qua do
lan t6i da theo nghién ciru 1a 20 cm. Sau két qua md phong,
nghién ctru kién nghi strc chiu tai tinh toan cho duong la
11 T/m?co6 @6 lun 14 18,79 mm va nha 1a 9,24 T/m? c6 @6 lun
12 14,83 mm. Vi d6 lan nhu néu trén, nghién ciru kién nghi
strc chiu tai chung cho 2 ¢6ng trinh a 11 T/m?,
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