BAI BAO KHOA HOC

~ NGHIEN CUU ANH HUONG MA SATAM
DPEN SUC CHIU TAI CUA CQC BE TONG COT THEP
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Tom tat: Bai viet trinh bay nghién ciu vé anh huong ma sat am cua dat den sirc chiu tdi cua coc

Bé tong diic san ¢ khu vuc lan bién Rach Gid Kién Giang. Cu thé, tinh todn phdn tich danh hiong

ciia ma sat am trong cong trinh dan dung khu vuce ldn bién TP, Rach Gid Kién Giang trong truong

hop 16p dat san ldp 16n hon Im. Tir d6, givip dwa ra nhitng phirong dn thiét ké an toan va hiéu qud.
Tiur khoa: Ma sat am, sure chiu tai ctia coc, coc bé tong cbt thép

1. MO PAU

Ma sat 4m 13 hién twong dat xung quanh coc
bi Iin ¢6 két 16n hon chuyén vi xudng dudi/bién
dang nén cua coc; viéc nay gay thém mot tai
trong hudéng xudng anh hudng dén coc. Ma sat
am bién dong theo thoi gian, phy thudc vao tde
do cb két cua dit va téc do lan cua coc. Huoéng
tac dung ctia ma sat bén giita coc va dat phu
thudc vao chuyén vi trong dbi giira dit va coc.
Trong diéu kién thuong gap, chuyén Vi cua coc
dudi tac dung cua tai trong tir két céu bén trén
16n hon d6 lun cia dat nén ma sat bén giita coc
va dit co xu hudng can tré d§ Iun cua coc. Luc
ma sat phat sinh trong diéu kién nay cé hudng
tac dung nguoc v6i hudng cua tai trong ciia két
cdu bén trén va duwoc goi 13 ma sat duong.
Trudng hop coc ndm trong dat dang bi lun do tai
trong cua bé mat nhu dat méi san lép, kho bai,...
hodc do ha muc nudce ngﬁm, do lan cua dit nén
16n hon do lin ciia coc. Khi d6 mot phan dét
nén xung quanh c6 xu hudng "treo" 1én coc nén
trong luong cua khdi dat d6 dugc truyén sang
coc thong qua ma sat bén.

DPéi voi cong trinh c6 sir dung mong coc, khi
coc duge déng vao trong tang dit c6 tinh nén
Iin hozc dat vira méi ddp ma miii coc dt trong

" Pai hoc Kién Giang

tang dat chat. S& xay ra dong thoi qua trinh lin
cua dat va coc sau khi déng coc va dit tai. Ngay
sau khi dong va trong qué trinh dong coc, mot
phén tai duoc dat khang lai do luc dinh cia dat va
coc. Tuy nhién khi qua trinh ¢ két xay ra no sé
truyén toan bg tai 1én miii coc. Trong mot $6
trudng hop do in cua dét c6 thé 16n hon ciia coc,
su chuyén vi tuong ddi nay phat sinh ra Iyc kéo
xuéng cua tﬁng dat dbi voi coc goi la hién tuong
ma sat am, luc kéo xuéng goi la lyc ma sat am.
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Bai viét nghién ctru anh hudng ma sat 4m
ctia dat dén strc chiu tai cia coc Bé tong ct
thép duc sin tiét dién vudng 300x300mm, thi
cong bang phuong phap ép & khu lan bién
Rach Gi4 Kién Giang c6 thé giam thoi gian
tinh toan phan tich dnh hudng cua ma sat &m
cong trinh dan dung khu vuc lan bién TP.
Rach Gia Kién Giang. Tu do, gip nguoi
thiét ké dua ra phuong an thiét ké coc hop li
va an toan.

2. TINH HINH NGHIEN CUU LIEN
QUAN PEN LINH VUC PE TAI

2.1. Tinh hinh nghién ciru ngoai nuéc

Trén thé giéi di c6 mot sd luong dang ké
nhitng nghién ciru vé anh hudng cia ma sat am
td1 surc chiu tai cua coc, voi muc tiéu xac dinh
ban chit ciing nhu gia tri ciia ma sat 4m trong
céc giai doan phat trién ctia nén nhu anh hudng
ciia ma sat am trong viéc lam tang tai trong tac
dung 1én coc va lam gidm kha nang chiu tai cua
coc trong nghién ciru ctia Zeevaert (1973). Pong
thoi, cac su ¢d ctia mong coc do ma sat am gy
ra da dugc ghi nhan & mot s6 nuGe nhu: Lién
X6 (Iovchuk & Babitskii, 1967), Canada
1968) va Nhat Ban (Takano &
Kishida, 1979),... cac sy c6 thuong gip 1a mot

(Stermac,

$6 coc trong cum cQc bi mét kha nang chiu tai
va bi kéo ro1 khdi mong hodc nghiém trong hon
la toan by cong trinh xay dung trén mong coc bi
lan qua murc cho phép.

2.2. Tinh hinh nghién ciru trong nuéc

O Viét Nam, hién tugng ma sat am trén coc
c6 thé 1a nguyén nhan chinh din dén su c6 nén
mong cua cong trinh Khoa Vat 1y thudc Dai
hoc Su pham Ha N¢i dugc xay dung trén
méng coc tiét dién 300x300mm, sau khi dua
vao st dung, quan sat thiy nhiéu vét nit & két
cdu tran va tuong do cong trinh tiép tuc xay ra
lan vi khi tinh toan da khong ké dén ma sat
am, do do sd luong coc da thi cong khong du
chéng lan (Nguyén Vin Vi, 2019). Do anh
huong cua hién tugng ha muc nudc ngﬁm
xung quanh khu vyc nha may nudc Mai Dich,

mong cua cong trinh da bi lin lam hu hdéng
két cAu bén trén. Ngoai ra, hi€n tugng ma sat
am ciing di ngay cang duoc quan tim dén
nhidu hon trong cong tac thiét ké thi cong
mong sau, dac bi¢t 1a nhitng vung cé nén dit
yéu nhu khu vuc quan 7 — TP.HCM (Lé
Phuong, 2011); dong bang séng Cuu Long
(Nguyén Nhu Thao, 2012),..

3. PAC PIEM PIA CHAT O KHU VUC
LAN BIEN RACH GIA KIEN GIANG

Lép 1: O day gia dinh 16p san lip 1.5m.
Thanh phan: Sét pha, dat san lap méi. Theo Béo
Céo dia chét 13 0,5m va c6 y = 1,950 T/mr’.

Lop 2: Bé day 16p trung binh 13 8.10m, bé
day 16p thay d6i nhiéu tir 8.00m dén 8.20m.
Thanh phan: Bun Sét mau xdm xi ming, xam
xanh; trang thai chay. Phia trén 14 bun san lap,
phai duéi 1a bun nguyén thé. Thi nghiém SPT
dat tir 0-2 bua. Lp nay phan bd trong hd khoan
nhu sau: B sadu mat 16p 1,5m; DG sau day 16p
9,5m; B¢ day 16p 8,0m;

Lop 3: Bé day 16p trung binh 13 1.40m, bé
day 16p thay ddi tir 1.30m dén 1.50m. Thanh
phﬁn: Sét mau xam xanh c6 soi hat dau Laterit;
Sét trang thai déo mém. Thi nghiém SPT dat tu
7-8 ba. Lép nay phan bd trong hd khoan nhu
sau: Do sau mat 16p 9,5m; Do sau day 16p 11m;
Bé day 16p 1,5m;

Lop 4: Bé day 16p trung binh 1a 1.75m, bé
day 16p thay ddi tir 1.50m dén 2.00m. Thanh
phan: Sét ndu vét xanh; trang thai déo ctmg. Thi
nghiém SPT dat tir 15-16 bua. Lép nay phan bd
trong cac hé khoan nhu sau: PO siu mat 16p
11m; Do sau day 16p 13m; Bé day 16p 2m;

Lop 5: Bé day 16p trung binh 1a 9.25m, bé
day 16p thay ddi tir 9.00m dén 9.50m. Thanh
phan: Sét nau, phai dudi mau ndu do, mot vai
noi c¢6 xen kep cac 16p mong Laterit mau ri sat,
trang thai cing dén nira cimg. Thi nghiém SPT
dat tir 19-29 biia. Lp ndy phan b trong cac hd
khoan nhu sau: P§ sau mat 16p 13m; BJ sau
day 16p 22m; Bé day 16p 9m;

Lop 6: Bé day 16p trung binh 1a > 8,00m. bé
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day 16p thay ddi tir 7,00m dén 9,00m. Thanh
phin: Sét trang do gach, nau vang. Trang thai
sét cing. Lop ndy phan b trong cac hd khoan

nhu sau: Do sdu mit 16p 22m; DG sau day 16p
31m; Bé day 16p 9m;
Céc 16p dat co cac chi tiéu nhu sau:

. 8 wong q Po . | Gécma | Luc
bo am riéng i Ty x H¢ so ] | A
o riéng rong N sattrong | dinh | Do sét
Lop dat W tu Kho trong a rong 0 C B
% hié Gs R
o L | @) | ° | PoC) | (M)
T/m’
(T/m3) (T/m”)

Lop 2 58,783 | 1,521 | 0,959 | 2,616 | 63,33 | 1,733 4920° 0,086 | 1,107
Lop 3 30,44 1,842 | 1,412 | 2,706 | 47,81 | 0,916 10°44> | 0,303 0,50
Lop 4 25,94 1,938 | 1,539 | 2,719 | 43,39 | 0,767 14°51° | 0,458 | 0,260
Lop 5 23,443 | 1,970 | 1,596 | 2,714 | 41,16 | 0,702 17°39° | 0,598 | 0,115
Lop 6 22,963 | 1,979 | 1,609 | 2,725 | 40,957 | 0,694 19°14> | 0,673 | -0,003

3.1. Tong hgp SCT cho phép ciia coc khi
chwra xét dén anh hwéng ciia ma siat Am

Chon 16p dét thir 6 dé dat mii coc va chiéu
dai coc tinh toan 1a 22,7m chua ké mii coc la
1d, miii coc ha sau xudng 16p 6 khoang 1,5 m.
St dung bé tong B30 c6: Ry=1700 (T/m’),
Ry=115 (T/m%); C6t thép: thép chiu luc trong
dai 14 loai thép CB300-V cé: R=26000(T/m’),
thép dai 1a CB240-T; Chon thép chiu lyc trong

coc la 4918, ham lugng thép: p=1,131%.

Theo tai liéu Nén Méng cong trinh ctia Chau
Ngoc An (2010) va tai liéu Nén va Moéng cia
T6 Vin Lan (2021) cing v6i cac thong sd coc
da chon ta tim dugc SCT cua coc theo vat liéu
Ry 1a 146,639 (T). Stic chiu tai cua coc theo chi
tidu co 1y dat nén Ry duge tinh nhu sau:

Rch,u :yc(ycquAp +u2ﬁlz) (1)

Bang 1. Sirc chiu tai cwre han ciia coc theo chi tiéu co' Iy dit nén

Cac

\ Po sa
| Chidu | phan o © sat
Lop da 18 bo sét trung
dht Y Pl =B | binhz
li(m) | nhd
(m) (m)

fi Zf, Zle 27/ cffili Ren,1

(T/m®) | (T/md) | (T/m) (T)

Lépl | 1,5 | L5 | 0,000 1,5

0,0 0,0 0,0 378,604 | 584,609

Lop2 | 8,0 8,0 1,107 5,5

0,0 0,0 0,0

Lop3 | 1.5 1,5 0,500 10,25

2,705 | 2,705 | 4,058

1 11,5

5,534

Lop4 | 2,0 0,260
P 1 12,5

11,184 | 22,368

5,65
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Céc N A
Chiéu phan Do sau
Lop day 16p Do sét trung f z fi Z S Z]/ o Sl Ren
z _ s 2
dat L(m) | nho I;=B binhz | (T/m’) | (T/m?) | (T/m) (T)
(m)
(m)
1,8 13,9 | 7,046
1,8 15,7 | 7,298
Lép5| 9,0 1,8 0,115 17,5 7,55 37,75 | 339,75
1,8 19,3 7,802
1,8 21,1 8,054
Lép6 | 1,5 1,5 -0,003 22,75 | 8,285 | 8,285 | 12,428
Strc chiu tai cyce han cta coc theo cuong do dét nén Renp duge xac dinh nhu sau:
Rch,z = Q: +Qf = qup +u2fili (2
Bang 2. Sirc khing ma sat ciia dat xung quanh coc Qy
Trong ‘ Suc
. Goc ' . .« | Ung | khing
Tén d(‘:hlle}l d,LlflC C ma sat ltrorn%u’ H,e; Chi s ?clfro suat hitu | ma sat fil
rién '
16p a:y op)cm ,. |trong @ e‘ Ag Y% deo Ip b e hiéu ©v | béndon | (T/m)
dat (m) | (T/m") . nhién y ngang k| ¥" )
(T/m?)
Lop 2 8,0 | 0,860 | 420’ | 1,521 | 0,7 | 21,880 | 0,502 | 2,084 0,681 5,448
Lop 3 1,5 3,030 | 10°44° | 1,842 | 0,7 | 20,080 | 0,494 4,80 2,570 | 3,855
Lop 4 2,0 4,58 |14°51° | 1,938 | 0,7 | 20,540 | 0,496 | 6,369 4,044 | 8,088
Lép 5 9.0 | 5983 [17°3°| 1,970 | 0,7 | 20,810 | 0,497 | 11,672 | 6,033 | 54,297
Lép 6 1,5 6,733 | 19°17°| 1,979 | 0,7 | 22,630 | 0,506 | 16,771 | 7,923 | 11,508

Tur bang trén ta co

D Sl =fL+fL+ [l + [l + [l =5,448+3,855+8,088+ 54,297 +11,508 = 83,196(T)
Strc khéng cta dat xung quanh coc: O, = ”Zﬁli =1,2x83,196=99,835(T)

Bang 3. Stre khang ciia dit dwéi miii coc Qb

, . , o kha
e dinh ¢ Ung sudt hitu | Dign tich tiét Squ’cdﬂt Zﬁi .
) . A e a da 1
e 1r12 Hé¢ s6 N’ Hé¢ so N’ hi¢u tai mai di¢n ngang Cu~,
(T/m?) ' 2 miii coc Qp
coc g, , (T) | coc Ap(m”) T)
6,733 4,0 2,8 20,131 0,09 7,497
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Tt cac két qua trén ta tim duoc SCT cuc
han cua coc theo cudong do dat nén Renp 12
107,332 (T) va theo TCVN 10304:2014 -
tiéu chuén thiét ké moéng coc va tai liéu Nén
va Mong cia T6 Van Lan (2021) ta xac dinh

dugc suc chiu tdi cho phép cua coc don
R¢ =61,332 (T).

3.2. Khi tinh SCT cho phép cua coc khi xét
dén anh hwéng ciia ma sat am do khéi dip
gay ra

Thong s6 Ky | Bon |y o1 | Lop2 | Lop3 | Lop4 | Lops | Lop6
hié¢u \%!1
Chiéu day h (m) 1,50 | 8,00 1,50 2,00 9,00 1,50
Trong lugng riéng tu nhién Y (T/m3) 1,95 1,521 | 1,842 | 1,938 | 1,970 | 1,979
Mudule dan hoi E | (T/m* | 0,00 | 70,067 | 66,000 | 295,30 | 322,90 | 332,10
Lyc dinh C | (T/m* | 0,00 | 0,860 | 3,030 | 4,580 | 5,980 | 6,730
Goc ma sat trong o) (d@6) | 0,00 | 4°20° | 10°44° | 14°51° | 17°63” | 19°17’
Hé sb poisson 1) - 0,43 0,45 0,45 0,45 0,45 0,45

Cac hé sb Poisson phu thudc vao trang thai
ctia 10p dit va duoc tra theo tai liéu Nén Méng
Cong Trinh ctia Chau Ngoc An (2010). Theo tai
liéu Phan tich va tinh todn mong coc cua VO
Phan va Hoang Thé Thao (2013):

3.2.1 ’T inh d¢ lin én dinh ciia I6p bin sét

> Aplucglylin: Ap =y, xh, 3)

Trong d6: y4: trong luong riéng cua 16p dét
dip, (T/m®); hg: Chiéu day 16p dét dép, (m).

> Do 16p
S = Zn:Si :Zn:%Apihi 4)

i=l1 i=l1

i

Iun cua bun Sét:

Trong d6: B;: hé s6 nd hong, lay B;i= 0.8; h;:
chiéu day 16p dat thi i,(m);

Api: ing sut gy lan & gitra 16p phén té thir
“”, (T/n);

Ei: mo dun bién dang trung binh cua 16p dét
chiu nén duéi miii, (T/m?).

3.2.2 Tinh d¢ lun cua coc

> Tinh bién dang dan hdi cua ban than coc:

Al =L XL 5)
A, xE,

Trong do: L: chiéu dai coc, (m); Ec: m6 dun
dan hoi cta vat liéu lam coc, (T/mz);

Qu: luc tac dung 1én dai coc, (T); Al bién
dang dan hdi cta ban thin coc,(m).

0y =0,+c(N-0,)=0,+c0, (6)

Trong d6: N: tai trong tir cong trinh truyén
xudng coc, (T) liy két qua ndi lyc cong trinh
6 9 tang; Qp: strc khang mili tai tai trong thiét
Kké, (T);

Q,: strc khang bén tai tai trong thiét ké, (T);

& 1a hé $6 phu thudc vao dang biéu dd phan
b6 ma sat trén than coc. Néu f, phian b6 déu
hodc dang parabon theo chiéu sau thi& =0,5;
néu f; phan bd tuyén tinh theo chiéu sau thi &=
0,67 (theo tai litu Nén Modng cong trinh cia
Chau Ngoc An).
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Hinh 2. Tru dia chdt va vi tri coc

» Tinh d6 Iin cua dat & mii coc:

_q,Bo(1-u*)

Bang 4.

(7)

Trong do: B: chiéu rong coc, (m); p: hé $6
Poisson cua 16p dét thi “i”, p = 0,45;

Eo: md dun cua dat dudi mili coc, (T/m%); Eo
= 332,100, (T/m’);

o: hé sd phu thudc vao hinh dang coc,
néu coc vudng liy © =0,88; néu coc tron
lay ® = 0,79.

Qv cudong do stc khang cua dat dudi mii
coc, (T).

> Tinh d6 lin cia dat ¢ than coc (tinh
riéng cho timg 16p dét):
_ fBo,(~4)
= £

Trong do6: fi: sttc khang bén don vi tai tai

s, ®)

trong lam viéc trung binh cho toan doan
coc, (T/mz);

op: hé s6 phu thudc vao do manh cua coc; E,:
md dun cta dit dudi miii coc, (T/m?);

B: chiéu rong coc, (m); w: hé s6 Poisson cua
16p dat thu “i”.

Tir d6 ta xac dinh dugc chiéu sdu anh hudng
ciia ma sat Am dén coc:

S
=|1-—%|H 9
z 5 ©)

Trong d6: S4: d6 lan cua coc don, (m); S:
d6 1an 6n dinh cua nén, (m);

H: chidu day cua 16p dat yéu,(m).

Ta xac dinh duoc chiéu sau anh huong cua

ma sat am dén coc nhu sau:

Keét qua chi€u sau dnh hwéng clia ma sat am deén coc

Ap luc gay lan do 1,5m
dat dap Ap

2,925 (T/m’)

Do Iun cua lop bun sét

Do Iin cua coc don

p 0,2672 (m)
yeéu S
Bién dang dan hoi cua

: 1

ban thin coc Al 0,019 (m)
Po lan cua dit & mii 0,053 (m)
coc S
Do lin cua dit & tha

0 lan cua dat ¢ than 0.0774 (m)

coc Sp

Chiéu sau anh hudng cua ma

0,149(m) sat &m dén coc 3,539(m)
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Tuong tu, tinh stc chiu tai cua coc khi
xét dén ma sat Aam ta can xac dinh stc

voi than coc, trong d6 co6 cd doan coc bi
anh huong ma sat am, dugc két qua theo

khang ma sat bén don vi cua tiung 16p dit bang sau:
Trong Strc
iy | we | 9% | rieng He 6 s
Tén ) Y i ma sat & Hé s6 | Chi sb ap luc | . R S
18 I6p | dinh C tron tu o déo T | nean Ung suat | bén T
P ga | (T/md) o dé%) nhién """ ] b higu | donvi (T/m)
(m) ' Y o, (T/m?) f;
(T/m’) (T/m?)
3,539
(xay
Lép2 | rama | 0,860 | 4°20° | 1,521 | 0,7 |21,880 | 0,502 0,922 0,637 | 2,254
sat
am)
Lép2 | 4,461 | 0,860 | 4°20° | 1,521 | 0,7 | 21,880 | 0,502 4,431 0,771 | 3,439
Lop3 | 1,5 3,030 | 10°44° | 1,842 | 0,7 |20,080 | 0,494 4,80 2,570 | 3,855
Lop4 | 2,0 4,58 |14°51° | 1,938 | 0,7 |20,540 | 0,496 6,369 4,044 | 8,088
LépS| 9,0 5983 | 17°63°| 1,970 | 0,7 |20,810| 0,497 | 11,672 | 6,033 | 54,297
Lép6 | 1,5 6,733 | 19°17°| 1,979 | 0,7 |22,630| 0,506 | 16,771 | 7,923 | 11,508

Twr bang trén ta tim dugc strc chiu tai cyc han cia coc theo cuong d¢ dat nén nhu sau:

DSl = foly + L+ fil+ fil + fils + filg

—(-2,254)+3,439+3,855+8,088+54,297+11,508 = 78,933(T)
0, =q,x 4, =83,287x0,09=7,496(T); O, =u_fl =1,2x78,933=94,720(T)

Rch,utt =1 02,2 16 (T)

Do stre chiu tai cua coc theo vat liéu va chi
tidu co 1y co két qua twong mg nhau, chi khac
két qua theo chi tiéu cudng d6 dat nén. Qua dé
tuong tu ta xac dinh dugc stic chiu tai cho phép
ctia coc don khi xét dén anh huong cta ma sat
am la R, = 58,409 (T).

4. KET LUAN

Qua két qua tinh toan ta thay duoc khi co ké
dén ma sat am, stc chiu tai cia coc giam

32

khoang 4,5% (2,92T) strc chiu tai cia coc trong
truong hop gia dinh c6 phu tai dat ddp trén nén
dat yéu day 1,5m. Tuong tu, voi sb liéu dia chat
va co so 1y thuyét trén nhung 16p 1 ting chiéu
day lén 1a 3m thi sttc chiu tai cua coc gidm
khoang 7,89 %. (4,891T). Tir dé, ta thiy duoc
néu chiéu day nén dét dap cang tang thi sirc chiu
tai cia coc cang giam do anh hudng clia ma sat
am cang lon.
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Bén canh d6, két qua bai toan con phu
thudc nhiéu yéu t6 nhu cac hé sé diéu kién
lam viéc cua nén dat, hé sb tim quan trong
cua cong trinh hay hé sb tin cay vé sb lugng
coc trong mong, va ca cach chon hé sé n&
hong (hé s poison) tuy thudc vao ting loai
dat,.... Mic du két qua tinh toan cua bai viét
chi mang tinh chat tham khéao véi mot lua
chon céc hé sé nhét dinh, nhung qua két qua
tinh trén ciing da cho ta thiy duoc sy anh
hudng cia ma sat am do khéi dat dip cao hon

1m gay ra tai 16p dat yéu dén sirc chiu tai cho
phép cua coc.

Ma sat Am chi xuét hién tai vi tri 16p dat yéu,
c6 do lun 16n hon d6 lan cua coc don. Do do,
viéc chon 16p dit phu hop dé cim coc 1a rat
quan trong, khi 6 ma sat 4m s& mat dan theo do
sdu cam coc va chuyén thanh ma sat duong va
khong 1am anh hudng dén sirc chiu tai ciia coc
trong qua trinh coc lam viéc. Tu do, giup ta dua
ra dugc lya chon phuong an thiét ké coc hop i
va an toan.
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Abstract:
RESEARCH ON THE EFFECT OF NEGATIVE SKIN FRICTION ON
THE BEARING CAPACITY OF REINFORCED CONCRETE PILES
IN KIEN GIANG SEA ENCROACHMENT AREAS

This paper presents a study on the influence of negative skin friction on the bearing capacity of
prefabricated reinforced concrete piles in the encroaching areas of Rach Gia Kien Giang.
Specifically, calculating and analyzing the effect of negative skin friction on the constructions in the
Rach Gia Kien Giang sea encroachment areas, in case the leveling soil layer is thicker than Im.
From there, it helps to provide the safe and effective design options.

Keywords: Negative friction, bearing capacity of piles, reinforced concrete piles
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