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TGM TAT

Bai bao nghién citu giai phap st dung 6ng cing nhr mat dang
mang ban |ap ghép cho nha & thap tang trong digu kién dat yéu
cd cat san |&p. Cac thi nghigm nén tinh duge thee hién trén dng
cing ring dugc bit day va dng cing khang duoc bit day [en déy
dét cat, ndm trong lép cat san |ap. K&t qua cac thi nghiém nén
tinh dugc so sanh vai ket qua thi nghigm ban nén hign trudng
trén dat tu nhién cho théy higu qua giam lin tdt, dac bigt vai
mang rong st dung dng cdng bit day. So vai mdng dng cdng
khong bit day co dd cat |en chat trong lang céing, stc chiu tai
mang ring 6ng cdng bit day lan hon 3 lan va da lan it hon 3
lan. Mang ban |dp gheép st dung dng cdng bit day va khang bit
day déu ca thé dua vao ang dung trong thuc t€, tdy thudc vao
tai trong cong trinh ma lya chon loai mang thich hop. Vai mang
ca bit day co thé dugc xem nhe mat loai mang ndi. Tuy nhién,
viri mang khang bit day chuwa ca tai ligu nao hwedng dan tinh
toan stc chiu tai. Tac gid dwva phuong én ding cac cang thic
ap dung cho coc ring dé &p dung. Két qua cho thdy cang thirc
cia AIP hay coa FinnRA |a nhitng cong thic kha don gian va cho
két qua pho hop vai thi nghiem nén tinh khi diéu chinh mat sd
he sd.

Tir khda: (ng céing; mang né; cat san lap; dat yéu; thi nghiem
ban nén.

ABSTRACT

The article studies the solution of using sewer pipes as a semi-
assembled foundation for low-rise houses in the condition of soft soil
with sand leveling. Static compression tests are carried out on bottom-
sealed sewer pipes (closed-end hollow pipe) and unsealed sewer pipes
tightly filled with sandy soil (open-ended pipe). located in the leveling
sand layer. The results of static compression tests on pipes are
compared with the ones on natural ground, showing a good settlement
reduction effect, especially with closed-end pipes. Compared with the
open-ended pipe with sand filled into it, the bearing capacity of the
closed-end pipe is three times greater, and the settlement is five times
less. The semi-assembled foundation using bottom-sealed and non-
bottom-sealed pipes can be put into practical application. Depending on
the workload, we can choose the appropriate foundation type. With a
closed-end hollow pipe foundation, it can be considered a floating
foundation. However, with the open-ended pipe foundation, there are no
documents guiding the load capacity calculation. The author has given
the solution to use the formulas applied to the piles. The results show
that the formulas of AIP or FinnRA are quite simple and give consistent
results with static compression experiments when adjusting some
coefficients accordingly.

Keywords: Sewer pipe; floating foundation; filling sand; weak
soil; static |oad test.

1.GIGI THIEU

Hién nay, ving Déng bang song Clru Long dang xay dung va
lap quy hoach nhiéu ving lam tai dinh cu, khu dan cu mdi, khu
céng nghiép, ..., trén nén dat yéu cé cat san lap. Cat san lap trén
dat yéu vira c6 mat thuan lgi vira cé mat kho khan cho céng tac xay
dung. Lép cat nay la mét loai tai trong va la mét bién thoat nudc
lam cho I6p dat yéu phia dudi lin ¢6 két. PO ltn cac ving cét san
I3p sau 2 nam c6 thé dat tr vai chuc cm dén hon 100 cm tuy vao
chiéu day san 18p. Lun c6 két c6 thé lam cho céng trinh c6 méng
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nong bén trén bi lun theo hodc gay xuat hién ma sat am cho cong
trinh moéng coc [1,2]. Tuy nhién, néu dat nén da dugc san lap lau
ngay, lun c6 két con lai khéng dang ké, thi I6p dat cat san 1ap phia
trén lai rat thuan lgi d€ dat mong nong.

Qua khao sat cla tac gid, mot s6 cac gidi phap nén moéng
thuong dugc dp dung cho nha & thap tang céac tinh Bong bang
song Cliu Long nhu: mong coc ép bé tong cot thép théng thusng
(c6 kich thudc tir 200 mm trd 1én) ép vao cac I1&p dat tuong doi tét
& do sau 20 dén 40m; méng coc ép dudng kinh nho ti 100 dén 150



mm, c6 chiéu dai dudi 10m; gia cudng, lam chat dat bang coc da
ché, canh coc khoang 100 dén 150 mm, dai dudi 2m thi cong bang
phuong phap xdi nudc; gia cudng lam chat dat bang coc clr tram.
Cac phuang an nay déu c6 cac uu va nhugc diém riéng [3].

Gan day, Nguyén cung cong sy da tién hanh thd nghiém
phuong an gia cudng nén dat yéu cé cat san lap bang mét s6 cac
phuong phap nhu: bdng dém coc xi mang - dat c6 chiéu dai ngén
[3], bang tui dat D-BOX [4], bang sgi PP [5]. Cac két qua ban dau
cho thay cac phuong phap trén cé hiéu qua vé tang suc chiu tai va
gidm 10n t6t, c6 thé tiét kiem dugc nhiéu cdng lao déng va vat liéu,
do dé sé giam dugc chi phi gia cudng, phu hgp cho xay nha thap
tang hodc dudng giao théng ndng thén.

Tiép ndi cac nghién clru néu trén, trong nghién cliu nay, tac gia
tht nghiém st dung éng cdng chiéu dai ngan dé lam méng néng
ban 13p ghép cho nha thap tang. Trong trudng hgp méng st dung
8ng céng réng bit day, nd dugc xem nhu mét loai méng néi. Két
quad thi nghiém nén tinh cho thdy méng néi nay dat hiéu qua tot
vé ky thuat, giam do 1an, tdng cudng suc chiu tai [6]. Day cling la
mot gidi phép tot khi danh gia vé yéu t6 méi trudng va kinh té,

VGi trudng hgp moéng st dung 6ng c6ng khong bit day va
dugc lén chat dat bén trong long cong, kha nang chiu tai sé bé hon
so véi truong hgp bit day. Tuy nhién, gia thanh ctia moéng sé ré hon
va van phu hgp véi cac cong trinh c6 tai trong bé. Hién tai chua c6
nhiéu nghién ctu vé loai méng st dung 6ng khong bit day cling
nhu huéng dan tinh toan vé loai méng nay. Tac gia dé xuat su
dung céc céng thic don gian danh cho coc 8ng dé ap dung cho
loai mong nay. Trong do6, két qua tinh theo cac céng thic ctia AIP
va FinnRA dugc dua ra dé so sanh véi két qua nén tinh.

2.CAC PHUONG AN SU DUNG ONG CONG LAM MONG
NONG

2.1. Sitdung 6ng c6ng lam méng néng bdn Idp ghép

Maéng 6ng céng ban l4p ghép co cau tao nhu Hinh 1. Ong c6ng
san xudt sdn dugc dua dén vi tri xay dung, chén vao dat bang
phuong phap moi dat trong long éng hodc dao hé cho dén khi dat
cao do thiét ké.
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Hinh 1. Cdu tao mdng bén I3p ghép st dung dng cing

(a) mdng dng cong bit ddy, (b) méng éng céng khdng bit ddy. (1) : Ong céng san xudt
sdn, (2): tdm bé tong bit ddy cong, (3) : Ndip cong déng thoi la dai méng, (4): cd cot, (5) : ddt
cdt lén dam chdt.

VGi 8ng c6ng co bit day (Hinh 1a), day c6ng dugc bit lai bang
tdm bé tdng cbt thép. Sau d6, ti€n hanh d6 ndp 6ng céng béng bé
téng c6t thép. Nap 6ng céng cé chiéu day da 16n dé lién két vai két
cdu bén trén clia céng trinh. Loai méng 6ng cdng nay bén trong
réng, nhe, lam gidm trong lugng méng va dugc xem nhu mot
dang méng néi. Viéc thi cdng bang cach moi dat & phia trong long
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6ng dan gian, khéng can dao ho, it gy xao tron dat xung quanh
va dat bén dudi day hé. Tuy theo tai trong cong trinh ma co thé
lam méng don hodc méng bang, méng bé trén nhiéu 6ng cong
xép canh nhau.

Mét dang méng khac st dung 8ng ¢dng cling dugc dua ra
trong nghién ctru nay la mong céng khong bit day (Hinh 1b). Thay
vi bit day, 1ong éng dugc lén chit hoan toan bang cat. Tuong tu
nhu méng éng céng co bit day, sau d6 mong dugc dé ndp bang bé
téng cot thép.

2.2. Téng quan vé méng néi

Méng néi dugc dinh nghia la dang méng ma trong lugng clia
céng trinh xap xi bang trong lugng dat va nuéc trong dat dugc dao
di dé 1am méng [5,6]. Nguyén ly cla méng néi thé hién nhu trong
hinh 2.
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Hinh 2. Nguyén Iy méng ndi va méng bé ndi (d)

Nhu trén hinh vé 2, néu trong lugng céng trinh bang vdi lugng
dat va nudc dugc dua 1én thi iing suat thdng ding téng cdng & do
sau D khong thay déi véi diéu kién céng trinh xay dung xong (Hinh
2¢) va trudc khi dao méng (Hinh 2a). Do muc nudc ngam khéng
thay d6i, do vay khong cé su thay d6i vé tng suat hiu hiéu va
cong trinh hoan toan khéng bi 1an néu c6 thé chuyén trang thai ti
Hinh 2a qua Hinh 2c ma khéng trai qua giai doan trung gian 2b.

Méng néi c¢6 thé dugc st dung cho céac trudng hap :

Trudng hop 1: néu dat dusi méng du kha nang chiu luc, tuy
nhién d6 Iun hodc d6 Iun léch vugt qua muc cho phép, trong
trudng hgp nay méng néi dugc st dung dé gidm doé lun xudng
dudi mét muc c6 thé chap nhan dugg;

Trudng hop 2: dat dudi day mong yéu, cudng do khang cat cda
dat dudi day méng rat nho va dat c6 nguy ca bi pha hoai, trong khi
I6p dat tét ndm & do sdu I6n. Trong trudng hop nay, moéng néi
dugc sir dung dé gidam Ung sudt dudi ddy mong xudng duédi muc
c6 thé chdp nhan dugc.

Méng néi c6 thé st dung dudi dang mong don, moéng bg,
mong hop, méng coc, méng tru hodc moéng t6 hgp cac dang trén.
Dé tao su ndi clla moéng, ta cb thé tao rébng cho méng hodc ding
cac loai vat liéu tai ché nhe nhu dang hop nhua réng, bong réng
hodc x6p cho vao trong khéi mong [71.

Terzaghi (1943) da dé nghi cong thiic sau dé tinh d6 sau chén
mong Dc cho trudng hgp 2:

5.7s
ML
Trong d6, y: trong lugng riéng clia dat, s: stic khang cat cta dat
=qu/2, B: bé rdng mong, L: chiéu dai mong.
Skempton (1951) dé nghi cong thiic sau dé tinh Dc dua trén su
phéa hoai hé dao [8]:
S
Dc = Ncm

Trong dd, Nc: hé s6 stic chiu tai Skempton, p: hoat tai.
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Méng néi cé thé dugc st dung cho nha thap ting hoic cao
tang. Trén thé gidi, c6 nhiéu nha cao tang (15-25 tang) s dung
moéng néi mét cach hiéu qua [9]. Méng néi thudng dugc cau tao
theo ki€u hop réng hay méng hép (hinh 1d), mong viia nhe va vita
c6 d6 cting 16n [7]. & Viét Nam, méng néi da dugc ap dung mot
céach bai ban & du an nha & Bac Ha, Ha Noi [10]. Cac ng6i nha phé
quy md 4-5 tang, xay dung trén nén dia chat rat yéu, cac I6p bun
va sét rat yéu & trén bé mat day hon 30m. Giai phap la dung méng
hép bé tong cét thép trén nén coc tre, ddy mong dat & do sau
2.5m. Phuong 4n méng néi & du 4n nay cho thay hiéu qua cao,
céng trinh l4n it, it anh hudng dén cong trinh xung quanh.

2.3. Téng quan vé tinh todn coc khéng bjt ddy

V&i coc 6ng khéng bit day, ngudi ta dua ra hai chi sé (Hinh 3):

PLR=L/D (3)

IFR=dL/dD (4)

Trong dé, D: d6 xuyén sau cla coc (6ng) trong dat, L: Chiéu dai
dat lén trong long coc (6ng). dL: sé gia chiéu dai dat Ien long 6ng
tuong Ung véi dé xuyén sau cla coc dD. N6i mot cach khac IFR la
dd déc cta dudng cong (L-D).

Truong hop dat dugc dién day trong coc ta c6 PLR =1, va
trudng hgp néu dat khong thé tiép tuc chui vao coc khi coc xuyén
vao dat ta ¢ IFR=0. Nhiéu nghién ctru da chi ra rang, stc chiu tai
cla coc (6ng) sé gia tang khi chi sé PLR giam [13]. Stic chiu tai cta
coc 6ng bit day sé 16n hon coc khong bit day; khi IFR =0, coc 6ng
khong bit day sé lam viéc nhu coc bit day, cé stc chiu tai bang
hodc hon coc bit day [14,15].

Vé mat vat ly, stic chiu tai coc khéng bit day dugc chia thanh
hai phan, phan thanh 6ng va phan dat lén trong 6ng (Hinh 4). Stic
chiu tai phan day éng bang bé téng gan ty 1& nghich vai @6 manh
cha coc H/D, trong khi suc chiu tai phan dat chén ty 1& nghich vai
PLR [16].

e

Li(=Ly)
PLR=L,D,=1 PLR=L,/D, PLR = L,/D,
IFR=LyD;=1  IFR = (Ly-L,)(Dy-Dy) IFR = (L;-L)/(D4-D,) = 0
Hinh 3. Minh hoa dinh nghia PLR va IFR

P

Dpiug

: ; L, = ecffective height of plug
Qann Gam T <height of plug

Hinh 4. Cac thanh phan stic chiu tai clia coc (Gng) khong bit ddy.
Viét Nam chua c6 tiéu chudn thiét ké vé coc réng khéng bit
day. Viéc tinh toan coc réng khong bit day c6 thé tham khéo cac
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phuong phép clia nudc ngoai. Cac phuong phap nay cé thé tinh tu
cac thi nghiém trong phong hodc tinh tu cadc thi nghiém hién
trudng. Tuy nhién, trong khuén khé bai bao chi chon ra cac cong
thiic téng quat hodc cac cong thic cé thé tinh toan tu thi nghiém
trong phong, va c6 thé ap dung cho moéng 6ng cng. Nhin chung
¢6 thé chia ra hai nhém phuang phap tinh toan khi xem xét anh
hudng cda sy dién day dat trong long 6ng (plug): 1) phan vanh
khuyén + phan dat trong ldng coc; 2) phuong phép stic khang mi
tuong duong. Trong cac phuong phap gidi thiéu dudi day AIP va
FHWA thudc nhém 1, trong khi phuong phdp FinnRA va Trung
Qudc thudc nhém 2.

2.3.1.  Phuong phdp API

Phuong phép cta Vién dau mé Hoa Ky [17] dugc sir dung rong
rdi trong cac cong trinh dau mo cling nhu cong trinh dan dung.
Stic chiu tai ctia coc khéng bit day dugc chia thanh hai thanh phan
bao gém stic khang xung quanh coc va stic khang mdii.

Suic khang ma sat dugc tinh theo cong thic:

Cho datsét: f(z) = a. S, (5)
Cho dat cét: f(z) = B.py(2) (6)
Stic khang mai dugc tinh theo cong thuc:

Cho datsét:q = 9.5, (7)
Cho dat cét: q = Ny.pg e (8)

Trong d6 Sy la stic khang cat khong thoat nudce clia dat. Ng la hé
s6 khéng thi nguyén nam trong khoang tir 12 dén 50 phu thudc
vao loai dat va dé chat clia dat. po(2) 1a ing suat hiiu hiéu & do sau
Z, Postip 1 Ung sudt hiru hiéu & mai coc. Hé s6 khéng thi nguyén
B ndm trong khoéng tir 0,29 dén 0,56, phu thudc vao loai dat va do
chat cla dat. Hé s6 o dugc tinh nhu sau:

Sy 705 .S
= u A U<
@ =05 (p:)(z)) U =1
s \—025 s
= U A u 3 <
a=0,5. (p{)(z)) néu ) >1lvaa<1

Ma sat gilra dat va long coc dugc xem bang vai ma sét gilia dat
va bé mat ngoai clia coc va dugc st dung dé xac dinh do len dat
trong long coc (plug). Néu suc chiu tai phan dat long coc 16n hon
stic chju tai ctia dat nén & mai coc, lic nay coc dugc xem nhu dugc
dién day dat va suc chiu tai mdi coc dugc xac dinh bai stic chiu tai
cla dat & mai coc. N6i mét cach khac, stc chiu tai dau coc la suc
chiu tai tdng cong bao gém gan Va Qpiug.

2.3.2.  Phuong phdp FHWA

Su lén dat trong long coc phu thudc rat 16n vao phuong phap
ha coc (déng, ép tinh, ép dong, ...vv). Theo cong thuc cda Lién
doan dudng cao t6c Hoa Ky (FHWA) [18], stic chiju tai t&i han cla
coc khong bit day trong dat rai la tri s6 nhd hon khi coc dién day
dat va khi coc khéng dugc dién day dat.

Truding hop coc dién day dat:

Qu = fooAs + qe- At (9)
Trudng hop coc khong dién day dat:
Qu = fso-As + fsi- Asi + qc- Aann (10)

Trong d6 fs la stic khang ma sat don vi phia mat ngoai coc; fsila
suc khang ma sat don vi phia mdt trong 1ong coc; q: la stc khang
mui coc. A, Ay, Aann lan lugt la dién tich bé mat xung quanh coc,
mui coc, phan vanh khuyén bé téng mdi coc.

2.3.3.  Phuong phdp FinnRA

Theo cong thic ctia Cuc dudng bd quéc gia Phan Lan (FinnRA)
[19], stic chju tai t6i han cla coc khong bit day trong dat bao gém
stic khang ma sat va stic khang mai dugc xac dinh bang thi nghiém
trong phong hodc thi nghiém hién truong. Suc chiu tai clia coc
khong bit ddy dugc tinh theo cong thuc:

Qu = [; md. f;.dz + pg.. A, (1)



Trong d6 d la dudng kinh ngoai cla coc, z la chiéu dai coc
trong dat, f; 1a stic khdng ma sat don vi phia mat ngoai coc; p la hé
s6 muc do dién day dat trong long coc phu thudc vao ty 1é z/d.
Trong trudng hgp coc nam trong cat hodc so6i p =0,8 néu z/d =15.
Khi z/d gidam, hé s6 p gidm mot cach tuyén tinh. gtla stic khang mai
cla coc déc tuong duong.

2.3.4. Phuong phdp theo tiéu chudn Trung Qudc

Tiéu chudn thiét ké coc Trung Quéc (The Technical Code for
Building Pile Foundations) [20] c6 phan vé coc 6ng thép va co
nhiéu diém tucng tu cach tinh ca FinnRA, thé hién qua hé s6 dién
day dt Ap:

Qu =13 frop li + Apde-Ae (12)

2y = 0,16h,/d néu < 5;

A, = 0,8néu % >5;

Trong d6 | 1a chiéu day cta cac I6p dat; Ap = 1 néu la coc bit
day; hp la chiéu dai coc trong dat; d la dudng kinh ngoai clia coc.
Néu hs/d = 5, coc dugc xem nhu dién day dat.

2.3.5.  Sosdnh cdc phuong phdp

Trong cac phuong phap AIP va FHWA, stic chiu tai phan vanh
khuyén + phan dat trong long coc dugc tinh trudc tién, sau do
dugc so sanh vdi stc chiu tai dat nén & dé sau mai coc, gia tri nho
hon dugc 1ay dé ap dung cho suc khang miii coc. Trong phuong
phap AIP, ma sat bén don vi bén trong va bén ngoai coc dugc xem
nhu bang nhau. Trong phuong phap FHWA, ma sat bén don vi
trong long 6ng dugc lay tir 2 dén 1/3 ma sat bén ngoai long éng,
va stc khang phan vanh khuyén ciing nhé hon. Véi phuong phap
FinnRA va Trung Quéc, stic khang mii coc dugc xem nhu suc chiu
tai dat nhan cho mét hé sé dién day dat long 6ng. Hé s6 nay phu
thudc vao ti 1& chiéu dai coc trong dat/ dudng kinh coc (z/d).
Phuong phap theo tiéu chudn Trung Qudc cho stic chiu téi I6n hon
so vGi phuong phap FHWA. Ca hai phuong phap nay khong xét
dén su phuc tap cla cac dic tinh cta dat, véi giad thiét quan hé
tuyét tinh gilta hé sé dién day vai ty & z/d. Piéu nay lam cho cac
phuong phap dé st dung, trong d6 bé qua cac co ché cla su dién
day dat.

3. CHUGNG TRINH THI NGHIEM

3.1. Piéu kién dia chdt

Vi tri thi nghiém tai tinh An Giang thudc Déng bang séng Cuu
Long. Dia chat trong dé sau khao sat bao gom 2 16p. Lép dat 1 1a
bun a sét xen kep cat mau xam nau day tur 4 dén 8m, I16p dat 2 la
cat hat trung mau xam, trang thai chat vira c6 do day tir 8 dén
18,5m. Dén thsi diém thuc hién thi nghiém (thang 7 ndm 2018),
khu dat da dugc san nén hoan thanh bdng cét day tir 2 m dén 4m
dugc han 10 ndm, cé thé xem 1un cé két do san nén da két thuc.
Tai vi tri thi nghiém, muc nuéc ngdm 6n dinh cach bé mat 1,5m.

Cac chi tiéu co ly co ban cua Iép dat san nén va I6p dat 1 tai vi
tri thi nghiém thé hién trong Bdng 1.

3.2. Chuong trinh thi nghiém hién truong

Loai 6ng cdng dua vao thi nghiém c6 dudng kinh 600mm.
Chiéu dai cac 6ng céng la 1.5m, chiéu day thanh 6ng 2cm. Cac thi
nghiém dugc chuan bi nhu sau:

Ong céng dugc dua xuéng dat bing phuong phap moi dat
trong ldong 6ng. Ha 6ng xudng dé sau 1.5m so véi mat dat tu nhién,
tiic miéng cong sau khi dua c6ng xuéng dat c6 cao do bang mat
dat ty nhién (Hinh 5). Khoang cach tir day céng dén Iop dat yéu
bén dudila 4-1.5=2.5m.

Trudng hgp 6ng céng khong bit day :

- Cho dat cat lay tai vi tri thi nghiém cho vao long céng, dam
chat theo tiing I6p 25cm, d6 chat k=0.9 dén khi dat 1ap day miéng

céng. Miéng cng sau d6 dugc bit kin bang tam thép cé chiéu day
5cm dé tién hanh gia tai tinh.

Trudng hgp 6ng cong co bit day:

- Lam phang day 16, d6 16p bé tong 16t méng day 3cm, sau do
bit day bang tam bé tong cot thép day 10 cm. Pay céng dugc bit
kin dé dadm bao nudc khéng tham vao bén trong. Tuong tu trudng
hgp 6ng cong khong bit day, miéng céng sau dé dugc bit kin bang
tdm thép c6 chiéu day 5cm dé tién hanh gia tai tinh.

Bdng 1. Cdc chi tiéu co Iy ctia dét nén

L6p catsan lap, | D6 am W (%) 26,2
hat trung. Dung trong tu nhién yu (kN/m3) 17,69
Chiéu day 4m Dung trong kho ya (kN/m?) 14,01
Hé s6 réng eo 0,871
Ty trong G 2,672
Gbc ma sat trong ¢ () 2394’
Modul bién dang Ei-2 (kN/m?) 8930,5
N (SPT) 6
Lép1:Buna Do am W (%) 41
sétxen kep cat | Dung trong tu nhién yw (kN/m?) 17,17
méu\ Xamnau. | Dung trong kho ya (kN/m3) 12,18
Chiéuday 8m [ Ty trong G, 2,667
Gb6c ma sat trong ¢ () 6927’
Luc dinh c (kN/m?) 6
Modul bién dang Ei2 (kN/m?) 1946,6
N (SPT) 2+3

Hinh 5. Qua trinh [3p ddt ong giéng

Ong céng duoc dua xudng dat bing phuong phap moi dat
trong ldong 6ng. Ha 6ng xudng dé sau 1.5m so v&i mat dat tu nhién,
tlc miéng céng sau khi dua cdng xuéng dat cé cao do bang mat
dat ty nhién (Hinh 6). Khoang cach tur day céng dén Iop dat yéu
bén dudila 4-1.5=2.5m.

Trudng hgp 6ng cong khong bit day :

- Cho dat cat lay tai vi tri thi nghiém cho vao long c6ng, dam
chat theo tiing 16p 25cm, dé chat k=0.9 dén khi dat lap day miéng
céng. Miéng c6ng sau d6 dugc bit kin bang tam thép cé chiéu day
5cm dé tién hanh gia tai tinh.

Trudng hgp 6ng céng co bit day:

- Pam chat va lam phang day 16, d6 I6p bé tong 16t moéng day
3cm, sau d6 bit day bang tdm bé tdng cét thép day 10 cm. Day cong
dugc bit kin d€ dam bao nudc khéng thdm vao bén trong. Tuang tu
trudng hop 6ng cdng khong bit day, miéng c6ng sau dé dugc bit kin
bang tdm thép c6 chiéu day 5cm dé tién hanh gia tai tinh.

3.3. Két qua thi nghiém

Quy trinh gia tai tinh dp dung cho nén ty nhién va méng 6ng
giéng tham khdo TCVN 9354:2012 - Bat xay dung - Phuong phap xac
dinh mé dun bién dang tai hién trudng béng tdm nén phang [21].

Két qua thi nghiém ban nén hién trudng trén dat tu nhién,
mong st dung 8ng cdng D600 khong bit day, mong st dung éng
c6ng D600 c6 bit day dugc tap hgp, thé hién trong Hinh 7. Tu biéu
d6 ap luc - d6 lan, 1ay diém t6i han vé kha nang chiu luc tng véi
diém c6 dod cong thay déi dot ngédt, ta co stc chiu tai téi han cla
nén dat chua gia 6 1a Pgho = 160 kN/m? (Hinh 8). So sanh biéu dé
ap luc- @6 14n khi ctia mong 6ng c6ng D600 khong bit day va 6ng
céng D600 co bit day, su khac nhau rat ré rét. V6i méng céng
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khong bit day, suc chiu tai cia méng chi la 75 kN, tuong Ung véi
diém thay d&i d6 déc dudng cong dot ngot trén biéu d6 luc nén -
chuyén vi. V6i méng cé bit day, trong khoadng luc nén thi nghiém,
chua c6 diém thay d6i dé cong biéu d6 luc nén - chuyén vi mot
céch rd rét, mét cach gan duing, c6 thé 13y diém tuong ung luc nén
bang 200 kN nhu la stic chiju tai cia méng (Bdang 2). Nhu vay su
khac nhau vé stic chiu tai la 4 lan.

Bao tai it |

Woor ;@":' .
W ﬂwn(

=
Hinh 6. S d0 thi nghiém (a) va hinh anh thuc té (b).
1: 6ng giéng, 2: gdi ké tdi, 3: hé dam chinh, 4: hé dam phu, 5: kich thiy luc, 6 : dong ho
do chuyén vi.
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Hinh 7. So sanh biéu d6 quan hé lyc nén - chuyén vi mong D600 bit ddy va khong bit ddy

Dé c6 thé so sanh véi stc chiu tai véi dat nén tu nhién, mot
céach tuong déi, quy déi luc tadc dung Ién cdc méng 6ng céng thanh
ap luc phan bé: p=N/A. Trong d6 N: luc nén tac dung lén méng, A
= n.D%4 la dién tich tiét dién ngang ddy mong v6i D=600 mm la
duding kinh 6ng céng.

Cac dudng cong ap luc - d6 Iin cta dat nén ty nhién va ctia méng
8ng c6ng c6 bit day va khong bit day dugc thé hién trén Hinh 8.

& Bdng 2, ta so sanh d6 1tin & muic tai trong 240 kN/m2, tiic muc
tai trong t6i da ap dung lén dat chua gia c6 trong nghién ctu nay.
& muc tai nay, hiéu qua giam 1tn 16n, déc biét cho trudng hop 6ng
céng co bit day, va trudng hgp 6ng céng khong bit day, dé lun
cling giam rat dang ké.

Nhu vay, mac du dat dudi ddy mong va dat cat trong long mong
clia méng céng khéng bit day da dugc dam chat nhung stic chiu tai so
vdi méng 8ng cdng c6 bit day la nhé dang ké béi cac ly do sau:

Néu so v6i mong dac biang bé tong cot thép cé cung kich
thudc duding kich va chiéu sau, méng céng réng cé bit day sé chiu
dugc moét lyc nhiéu hon ding bang phan trong lugng nhe hon:

AP=AV.yp=(nD?)/4.H.25=9.2 kN (13)

Trong d6 AP : su gia tang suic chiu tai gita mong céng réng bit
day va méng bé tong dac, AV: su khac nhau vé thé tich bé téng
gilta mong cong réng bit day va mong bé tong dac, yu: trong
lugng riéng cla bé tong, Di: dudng kinh trong clia 6ng c6ng, H:
chiéu cao 6ng cong.
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Hinh 8. So sanh biéu d6 quan hé luc nén - chuyén vi mong D600 bit déy va khong bit day
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Bdng 2: Bang so sdnh hiéu qud giém lin nén tai cdp tai P =
240 kN/m?

No6i dung thi nghiém
nén tinh

Po lun tuyét
déi S tai cap

Hiéu qua han
ché lan so véi

tai 240 kN/m? dat tu nhién
Dat tu nhién - 28,88 mm 0%
Ong c6ng khong bit day 6,5 mm 78 %

Ong céng co bit day - 1,3mm 96 %

Stc chiu tai cila mong 6ng giéng khong bit day nhé hon rat
nhiéu so v&i méng bit day. Nhu vay trong trudng hgp nay mac du
dat da dugc dién day va dam chat thé tich long éng tic PLR = 1,
nhung IRF con 16n hon 0. Dat ti€p tuc chui vao long céng trong
qua trinh gia tai va mong 6ng giéng khong bit day chua lam viéc
dugc giéng nhu moéng bit day.

4.CAC KIEN NGHI VE TiNH TOAN VA SU DUNG MONG BAN
LAP GHEP SU DUNG ONG CONG

4.1. Tinh todn khad ndng chiu tai

4.1.1. Méng éng céng bit ddy

Viéc tinh toan stic chiu tai don mong st dung 1 6ng c6ng bit
day dugc tinh toan tuong tu nhu moéng don tron. Vi du c6 thé si
dung céng thuc clia Terzaghi:

Gy = 1,3cN; + qN4 + 0,3yBN, (14)

Véi truong hgp clla méng trong bai bao, véi gdéc ma sat trong
cUa dat dugi dady mong sau dam chat la K=30°, lyc dinh ¢ =0, tir d6
qu =668 kN/m2.

Suic chiju tai cla méng la:

Qu =A.q, = 189 kN

Két qua nay tuong déi sat vai két qua clia thi nghiém nén tinh.
Trong trudng hgp tinh toan ap luc dugi ddy mong, méng st dung
6ng cong réng bit day c6 Igi vé luc so véi méng bé tong cét thép
dac do nhe hon.

4.1.2. Méng 6ng céng khéng bit ddy lén ddy ddt

a) Tinh todn theo céng thiic AIP

Strc chiu tai cia mong 6ng giéng khong bit day bao gom 3 phan:

Qu= Qf,c + Qann + Qp (15)

Trong d6 Qr la stic khang ma sat xung quanh 6ng, Qam la stic
khang dat dudi vung vanh khuyén cla 6ng céng, va Q la stc
khang phan dat dudgi mi 6ng.

Do thanh 6ng rat mdng so véi dudng kinh éng, do vay c6 thé
bd qua Qan. Theo phuong phap AIP, trong trudng hgp cla nghién
clu, vai dat cat hat trung chat via, ldy 4=0.37 va Ng = 20, tir d6 tinh
dugc suic chiu tai ctia méng trong trudng hgp 6ng khéng bit day
va lén day dat la:

Qu=A4s.f,+A.q=A.q=86kN

Nhu vay két qua tinh toan theo AIP hoi I6n hon so véi thi
nghiém nén tinh.

b) Tinh todn theo c6ng thirc FinnRA

Trong cong thuc 11, gia tri u phu thudc vao z/d d6i véi coc 6ng
thi céng dang dong hoac ép. Ty 1é z/d cang I6n, kha nang dat lén
chat trong long coc cang Ién. Tuy nhién trong trudng hgp nghién
ctiu, dat trong 6ng giéng dugc dién day bang cach cho dat vao va
dam chat. Nhu vay hé s6 p phu thudc vao d6 dam chat cua dat
dudi day 6ng va trong long éng.

q= Nq.p’oln,p (16)

Trong d6 Ny phu thudc vao géc ma sat trong & mai coc (day
mong). Véi 9=30°, N = 37.

Lay luc ma sat & gilra d6 cao méng ap dung cho toan bé chiéu
cao méng:

fs = K. o-lytan (¢a) (17)



Lay Ks = 0.5 tuong Ung véi goc ma sat trong cla phan dat cat
xung quanh coc 23,24°, tan (®.) = 0.7 tan (23,24% = 0.3

Thay vao cong thuc 11, néu lay u=0.8 ta c6 Qu = 230 kN, gia tri
nay cao hon nhiéu so véi két qua nén tinh. Tac gia dé nghi lay
u=0.3, lic nay ta c6 Qu = 86 kN, két qua xap xi véi két qua thi
nghiém nén tinh.

4.2. Mét s6 dang méng bdn Idp ghép tiém néng sir dung 6ng
céng

Tuy thudc vao tai trong cong trinh ma mong ban 13p ghép su
dung 8ng céng c6 thé dugc st dung & cac dang khac nhau nhu sau:

Trudng hop tai trong cdng trinh bé, ta c6 thé sir dung méng
6ng cong khong bit day. Trong trudng hgp nay dat duéi day 6ng
va trong long éng can dugc dam chat dé tang hiéu qua vé mat
chiu luc. P4t cat dung dé lén vao Idng 6ng c6 thé dung dat cat tai
ché hodc phé thai xay dung. Trong trudng hgp dat Ién vao day éng
la chat thai xay dung, ngoai viéc dugc dam chat can co vai dia ky
thuat 16t & ddy 8ng d€ ngadn cach hai loai vat liéu khac nhau, tranh
dat cat dugi day 6ng xam nhap vao phé thai xdy dung c6 c& hat
I6n hon lam gidam hiéu qua vé kha nang chiu tai.

Trudng hgp tai cong trinh 16n han, c6 thé sit dung mong ban 13p
ghép st dung 6ng c6ng bit ddy & dang méng don, mong bang hodc
méng bé. Trong trudng hgp nay, do méng réng, nhe, c6 thé dugc xem
nhu mét dang maéng néi. Tuy nhién, mic du dugc bit day nhung theo
thdi gian, nuéc van cé thé ngdm qua cac vét nut, ké hg, va luc nay
moéng bi mat di loi thé vé gidm trong lugng. Do vay dé trdnh nudc
tham vao long éng, can chén cac vat liéu nhe khéng tham nuéc vao
Idng 6ng, vi du nhu x8p. Cling can luu y vé hién tugng day ndi cé thé
gady ra cac hiéu tng bat lgi cho cong trinh.

Suic chiu tai cla mong phu thudc vao loai dat dudi va xung quanh
ddy méng. Do vay trong trudng hgp moéng st dung 6ng c6ng ¢6 bit
day va khéng bit day, khuyén cdo nén dat ddy 6ng cong cach I6p dat
yéu mot khodng it nhat bang dudng kinh ctia 6ng.

5.KET LUAN

Trong bai bao nay, tac gia da dua ra giadi phap mong néng ban
I3p ghép st dung 6ng céng cho nha thap tang trong diéu kién nén
dat yéu cb cat san lap. Bai bao trinh bay cac két qua thi nghiém
nén tinh 1én mong ban 13p ghép si dung 6ng céng bit day va
khong bit day, cling nhu mét s6 ly thuyét va cong thic tinh toan
lién quan. Cac két qua cho thay:

Viéc sir dung méng ban 13p ghép lam gidm dang ké do lun cda
dat nén dudi tai trong du d6 la 6ng céng bit day hay khéng bit day.
Tuy nhién hiéu qua clia méng 6ng céng bit day la vuot troi. Mot
mat éng cong bit day c6 ddy mong ciing, mat khac trong lugng
moéng nhe do réng & bén trong. DE tranh thdm nudc, rd i nudc
vao trong long 6ng, cé thé chén vao long éng cac hop nhua réng
tai ché& hodc x6p len day long céng.

Trudng hap cong trinh c6 tai trong nhé c6 thé sir dung méng
8ng céng khéng bit day. Tuy nhién, dé tang stic chiu tai cia moéng
can dam chat dat trong long cdng cang chit cang t6t. C6 thé su
dung cac chat thai ran nhu bé téng, gach v&, dam san tron cling
cat dé cho vao long 6ng. C6 thé tién hanh thém céc thi nghiém dé
xac dinh tuong quan gitta muiic dé dam chat dat trong long éng va
suc chju tai cla moéng. Viéc tinh toan stc chiu tai clia loai méng
nay c6 thé dung cac cong thic cta AIP hodc FinnRA.

Phuong phap méng ban 13p ghép st dung éng cdng co thé
tiét kiém thdi gian thi céng, va chi phi. Thy tai trong cong trinh ma
mong don, mong bang hay mong bé st dung 6ng céng bit day
hay khéng bit ddy dugc sir dung.

Loi cdm on: Nghién clu nay thudc dé tai ma sé T2021-108TD
duac tai trg bdi Trudng Dai hoc Su pham Ky thudt TP. HCM nam 2021.
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