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TOM TAT: Coc vit ATT la mét loai coc phic hop dwoc ciu tao boi ngoai 1a tru dét - xi méng, trong
la 6ng thép c6 canh. Bai viét nay gidi thiéu vé thi nghiém tai trong lap thang dung di duoc tién
hanh tai Nhat Ban dé danh gia kha ning chiu tai trong nhé cua coc vit ATT. Tiéu chuan thi nghiém
duoc &p dung 12 tiéu chuan caa Hiép hoi nén mong Nhat Ban. Két qua thi nghiém cho thay sirc chiu
nhd cuc han cua coc 16n hon gip 3 1an so véi stic chiu nhd thiét ké duoc tinh toan theo cac cong
thirc trong quy trinh. Do anh huong cua viéc giam &p luc ¢ hiéu o) va tac dung cua tai trong lap
d6i ddu, & pham vi gan bé mat dat, ma sat thanh trong trudang hop coc chiu nhé s& ¢6 gia tri nho hon
S0 Vai truong hop coc chiu nén.

ABSTRACT: ATT column is the hybrid pile made of steel pipe with spiral wings installed in soil
cement column. In this paper, alternately cyclic vertical loading test which was performed in Japan
to confirm uplift resistence capacity of ATT culumn is introduced. The test was performed
following test specification specified by Japanese geotechnical society. The test results shown that
ultimate uplift resistance capacity of ATT column is larger than 3 times of uplift resistance design
value calculated according to formula of design specification. It is also noted that due to effects of
decrease of effective overburden pressure and alternately cyclic vertical loading, in the area near
ground surface skin friction of uplift ATT column will have smaller value than that of compression
ATT column.
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1. MO PAU

Coc vit ATT la cong nghé da dugc nghién cau khai phat & Nhat Ban. NO la mét loai coc
phtic hop gitra tru dat- xi ming (duoc tao ra bang phuwong phap cai tao nén tang sau (cement
deep mixing method)) va éng thép c6 canh (steel pipe with spiral wings, cac canh thép duoc bd
tri mot cach khong lién tuc doc theo chiéu dai dng thép). Coc vit ATT c6 kha ning chiu luc cao
ca theo phuong thang dung (nén va nhd) va phuong ngang. Hon nita, trong qué trinh thi céng
chi 1am phéat sinh mot lwong bun dat thai rat nho, dé on va rung dong thap, nén nd con 1a cong
nghé than thién véi moi truong. Coc vit ATT con ¢6 vu diém 13 d& dang kiém soat cao d6 dau
coc, viéc thi cong khong gy anh hudng dén cac cong trinh xung quanh, cé thé thi céng & ca
nhitng noi mat bang chat hep. Coc vit ATT ciing s& 14 mét giai phap rat thich hop cho truong
hop nha xdy chen trong cic khu do thi. Cho dén nay coc Vit ATT da duogc ap dung cho khoang
gan 5.000 cdng trinh & Nhat Ban. C6 thé ndi coc Vit ATT Ia cdng nghé sir dung dng thép co
duong kinh nho tiéu biéu caa Nhat Ban.

Nhat Ban la nudc ¢ cac cong nghé
xt Iy nén dat yéu tién tién. Tuy nhién

X 0 o Dai coc
trén thuc té, co rat nhicu truong hop

Cao trinh mat dat

A A . M r A Y \ A 4
nén dat Ch1H luc rlam kha sau, dieu nay SN
lam cho chiéu dai coc 16n va do d6 lam
ting gia thanh cua két ciu phan dudi. -
Coc vit ATT (Hinh 1) da duoc nghién ol .
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stc chiu nhé cyuc han caa coc 16n hon gip 3 1an so vai sic chiu nho thiét ké duoc tinh toan theo
cac cong thirc trong quy trinh. G pham vi gan bé mat dat, ma sat thanh trong trudng hop coc
chiu nhd s& cd gi tri nho hon so véi truong hop coc chiu nén do anh hudng cua viéc giam ap
luc 6 hiéu o, va tac dung cia tai trong lap d6i dau.

Tryc quay, Mii chup ‘
N
H o>
Ong thép

, ¢ canh ;,
: B '
Thiét bj tron

tang sau Coc
dat xi-mang

3
) Budc 2 3) Budc 3 4) Budc 4 5) Budc 5

N i

1) Budc 1
Hinh 2: Trinh tu thi cong co ban

2. PIEU KIEN NEN PAT TAI HIEN TRUONG VA CAC THONG SO VE COQC
THI NGHIEM

2.1. Piéu kién nén dat tai hién truong thi nghiém

g 2|lagl BERARM 1 T : Téi trong nhd
hi s6 SPT .
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Hinh 3: Hinh tru hé khoan khéo sdt dia chat va do sau ha coc thi nghiém
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Pia diém tién hanh thi nghiém thudc thanh phd Tsukuba, tinh Ibaraki. Két qua khao sat
dia chit cho thay cac 16p dit dugc phan bd nhu sau: phia trén cung 1a 16p dat dap, dén do
sAu GL-2.9m 1a 16p dat mun va dit sét pha mau xam co6 chi sé SPT tir 2 dén 3, dén d6 sau
GL-6.8m 1a 16p dat sét (dugc xen & gitta boi mot 16p cat min mong) véi chi sé SPT tir 1 dén
7, tiép theo 1a 16p dét cat co chi so SPT tir 5 dén 23. Po sau cia muc nudc ngam la khoang
GL-2.0m. Hinh tru hd khoan khao sat dia chét, dd sau ha coc thi nghiém va so do bd tri cam
bién do bién dang dugc thé hién trong Hinh 3. Céc dic trung co 1y cia nén dat ciing dugc
thé hién trong Hinh 3.

2.2. Cac thong so vé coc thi nghiém

Bang 1 thé hién cac thong sé cua coc thi nghiém. Coc thi nghiém duoc thi céng bing cach
dau tién tao tru dat- xi ming c6 duong kinh ®1000mm, sau d6 xoay dé ha éng thép cé canh vao
trong than tru dat- xi mang. Vi muc dich dé kiém tra chat lugng, mot try dat- xi ming dugc thi
cdng bén canh coc thi nghiém. Két qua nén cac mau thi nghiém duoc lay tir tru dat- xi ming
nay cho thiy cudng do trung binh cia phan try dat - xi mang 1a 1,71 N/mm?,

Bang 1: Thong s6 coc thi nghiém

DBuong | Duong | DBuongkinh | Chiéu | Dién tich Chiéu | Chiéu
N kinh ong kinh trudat-xi | dayong | matcat | Vatliéu | daiong | sauha
© thép canh vit mang thép ngang dng thép | thép Lp coc
Do (mm) | D (mm) Dc (mm) t (mm) Ao (m?) (m) (GL-m)
1 267,4 700 1,000 12,7 10,162 | STK490 7,0 6,5

3. PHUONG PHAP THi NGHIEM TAI TRONG LAP THANG PUNG
3.1. Tiéu chuin thi nghi¢m

Thi nghiém duogc tién hanh theo “Phwong phap tai trong lap thang dung, duoc quy dinh
trong tiéu chuan "Phuong phéap thi nghiém tai trong thang dung ddi véi két cau coc” cua Hiép
hoi nén méng Nhat Ban (Théang 5/2002).

3.2. Phuwong phap gia tai

Tai trong lap duoc ting dan tir 300kN dén tai trong thi nghiém du kién (1,300kN d6i véi
tai trong nén va -700kN ddi vai tai trong nho). Gia tri cua tai trong thi nghiém duy kién dugc
liy 12 3 1an stc chiu tai thiét ké. Néu dén tai trong thi nghiém dy kién ma kha niang chiu nho
vin chua dat duoc gia tri cuc han, tai trong s& dugc tang dan lan 18n dén khi dat duoc gia tri
cuc han.

3.3. Cac noi dung do

Gia trj cua tai trong duoc quan ly bang cam bién do tai trong (Load Cell). Chuyén vi thang
dung tai dau va mii coc duoc do bang chuyén vi ké c6 do chinh xac 1a 0,01mm. Ngoai ra, dé
xéac dinh su truyén cua tai trong theo do sau, 2 cam bién do bién dang dugc gan tai mdi mat cat
tir 1 d&én 4 cua 6ng thép cd canh (Hinh 3).
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3.4. Piéu tra sau thi nghiém

Sau khi két thac thi nghiém, nén dat xung quanh coc dugc dao 1én bang may xuc. Dat bam
xung quanh coc ciing duoc d& boé mét cach can than bang chdi cang. Nhd d6 co thé quan sat
duoc trang thai cia coc va nén dat xung quanh. Pham vi dao dat 1a dén do sau GL-3m.

4. KET QUA THi NGHIEM

4.1. Quan hé tii trong - chuyén vi

Quan hé giira tai trong va chuyén vi tai dau coc va mili coc dugc thé hién trong Hinh 4. Di
Vi tai trong nén, dudng cong quan hé tai trong - chuyén vi cho thay dén gia tri tai trong nén
1100kN, quan hé tng xir van mang tinh dan hoi, chua thay xuat hién bién dang déo. Khi tai
trong nén dat dén gia tri tai trong thi nghiém 1300kN, chuyén vi ¢ dau coc ciing van rat nho
4.88mm (0,007D), nhu vay tai trong nén chua dat dén gia tri cuc han.

Mait khac, ddi véi tai trong nhd, duong cong quan h¢ tai trong - chuyén vi cho théy dén gia
tri tai trong nhd -700kN, quan hé Gmg xt c¢6 tinh dan hoi. Strc khang nhd cuc han 1a - 1100kN
mg v6i chuyén vi dau coc 1a 12,01mm.

1500

— Pducoc — - — 1.300kN 1
— ———— Miicoc — —— 1.100kN |

1000

500

Tai trong (kN)

e i i R e T T -

-500

-1000 T —1100kN— —

-1500
=20 -15 -10 -5 0 5 10

Chuyén vi (mm)

Hinh 4: Quan hé tdi trong - chuyén vi
4.2. Phan b6 luc doc va d6 16m ciia ma sat thanh

Phan b cua luc doc dugc thé hién trén Hinh 5. Quan hé gitra ma sét thanh va chuyén vi
tuong d6i duoc thé hién trong Hinh 6. Trong d6, luc doc N duoc tinh bang cach nhan dién tich
mat cat ngang cia 6ng thép A, voi moédun dan hoi Eg va véi gid tri bién dang e. Bo 16n cua ma
sat thanh dugc tinh todn tai vi tri mat tiép xGc giira tru dat xi mang va nén dat xung quanh.

Sy phan bé cua lyc doc trong hai truong hop tai trong nén va nho 1a khac nhau (Hinh 5). Xét
vé tong thé, luc doc dugc truyén xudng trong truong hop tai trong nho s& ¢6 gia tri Ién hon.
Véi ciing mot cap tai trong + 1.100kN, so sénh gia tri luc doc duoc truyén xudng tai mat cit 4
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(GL-5,3m), luc doc trong trudong hop tai trong nho (-385kN) Ion gap khoang 1,5 1an so véi tai
trong nén (261kN).

Néu so sanh vé trj sé cia ma sat thanh (Hinh 6), chiing ta thay tai nhiing vi tri c6 do sau nho
(GL-2,3m trg Ién), ma sat thanh khi coc chiu nhé c6 gia tri nho hon khi coc chiu nén, dong thoi
cling quan sat dugc viéc xuat hién cua “hién twong mém hoa... Nguoc lai, tai nhiing vi tri ¢6 do
sau Ion hon GL-2,3m, chling ta khong thay c6 su khac biét qua 16n gitta ma sat thanh trong hai
truong hop coc chiu nén va chiu nho, twong tu nhu khi coc chiu nén ma séat thanh khi coc chiu
nhd ciing ¢6 xu hudng ting ciing véi Su ting 1én cua tai trong.

Tai trong nhd Luc doc N (kN) Tai trong nén
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Hinh 5: Phdn bé luc doc
Tai trong nhd Tai trong nén
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Hinh 6: Quan hé giita ma sat thanh va chuyén vi twong doi
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4.3. Piéu tra sau thi nghiém

Sau khi két thac thi nghiém, tién hanh dao dat xung quanh coc dén do sdu GL-3m, cé4c noi
dung sau duoc quan sat va diéu tra: 1) Trang théi cua coc thi nghiém va dat nén xung quanh; 2)
Trang théi cua éng thép c6 canh va try dat- xi méng.

4.3.1. Trang thdi bé mgt dat

Chuing ta quan sat thdy cé hién twong mat dat xung quanh coc thi nghiém bi troi 1én. Néu
dao dat xung quanh coc s& quan sat thay hién tuwgng pha hoai theo dang hinh nén tai khu vuc
nam gan mat dat (GL-0,0~1,0m). Tai nhitng khu vuc nam sau hon d¢ sau GL-1,0m, khéng quan
sat thiy cac mit truot hodc hién tueong nén dat bi xao tron.

ME o2 que chiunhd du kién  PTplan = 700kN

Strc chiu nhd cyc han  Pmax = 1,100kN
. Chuyén vi nh6 téi da  dmax = 400mm

LS il\l
BEEGE YEnas

N Panata n A
e Bt
e R
\ |

AR 1D

Hinh 7: Trang thai bé mat dat

4.3.2. Quan sit sau khi dao dit

Céc vét nut theo phuong ngang xuat hién trén try dt - xi ming tai khu vuc gan canh vit dau
tién (GL-0.5m). Do sau cua vét nit ndy chay tir mat ngoai ciia try dét - xi mang dén dudng kinh
ctia canh vit. Tuy nhién, tai vi tri gan canh vit thi 2 (GL-2.5m), tru dat - xi mang hoan toan binh
thuong va khong thay xut hién cac vét nut.

L.

| W

NN AR

vt nurt ngang tai vi tri
- -canh vit dau tién

WAt A b
R R

4

Khong xuét hiéﬁ vét nirt

Ramig kol

i pebiar i

Hinh 8: Mat ngoai cua coc thi nghiém
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4.3.3. Ong thép c6 cdnh va tru dat - xi ming

Tru dat- xi mang va ong thép c6 canh (ca & phan ong thép va canh vit) van dam bao sy lam
viéc mat thi€t vi nhau.

Hinh 9: Ong thép c6 canh va try dat- xi mang

4.4. Phan tich két qua thi nghi¢ém
4.4.1. Ma sit thanh

Tai nhitng khu vuce ¢6 do sau nho, cé thé giai thich nguyén nhan dan dén viéc ma sét thanh
khi coc chiu nhé ¢6 gi4 tri nho hon khi coc chiu nén 1a do lyc nho s& 1am cho bé mit dat bj troi
Ién, cting véi no 12 hién twong phé hoai theo dang hinh nén tai khu vuc nam gan mat dat, diéu
nay lam cho &p luc c6 hiéu o, s& giam di. Ngoai ra, duéi tac dung cua tai trong lap doi dau,
bién dang s& duoc tich lity trong nén dat, diéu nay s& din dén viéc sirc khang cat s& giam di.

4.4.2. Hi¢u ing hiit

Nhu dugc minh hoa trong Hinh 8, khi c6 luc nhd tac dung ¢ miii coc, ngoai luyc ma sat nhd
tLdc’, con c6 mot “luc hut,, tac dung chéng lai su dich chuyén cua coc l1én phia trén. Nguyén
nhan gay ra “lyc hut,, nay 1a do xuat hién mot vung chan khong ¢ phia dudi miii coc.

Trong thi nghiém da duoc tién hanh, cuong d6 ma sat thanh khi chiu nhé 1a © = —110kN/m?,
chu vi cua try dat- xi mang 1a @ = 3,14m, chiéu dai cua pham vi xét lyc ma sat 1a L¢’ = 1,0m,
hiéu mg hut dugc tinh toén theo cong thirc Py = 100kN/m? (4p suat khi quyén) x A, (= 0,785m?).
Nhu vay t@Lc’ + Py = —424kN, gié tri nay kha tuong thich véi gia tri caa luc doc duoc truyén
xubng tai mat cat 4 (GL-5.3m) N, = —385kN.

Tai trong nhd

!

Viing chéan khong ¥

v
VL T Masat thanh

|

e

Luc hut

Hinh 10: Khdi niém vé hiéu irng hiit
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5. KET LUAN

Stre chiu nhé cuc han cua coc duoc xac dinh thong qua thi nghiém tai trong lap théng ding

1a —1100kN. Néu tinh toan sirc chiu nhé thiét ké theo cac cong thic trong quy trinh va nhan véi
3 ta duogc gia tri — 700kN. Nhu vay, suc chiu nhd cuc han caa coc 16n hon 3 1an site chiu nhd
thiét ké.

Khi danh gia ma sat thanh d6i véi trudng hop coc chiu nhd & khu vuc gan mit dat, can luu ¥

la cuong do ctia ma sat thanh s€ nho hon so vdi truong hop coc chiu nén do anh hudng cua viéce
giam ap luc c6 hiéu o, va anh hudng cua tai trong lap doi dau.
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