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TOM TAT: Coc ép bé tong ly tdm ung luc trudc thuong dugce thiét ké chiu tai nén ding tam hodc coc nén
léch tdm nho c6 kiém soat. Trong thuc té coc ha trong nén dat yéu do anh huéng boi hoat dong thi cong
nén mong coc (thi cong hé dao, may ép coc di chuyén, xe van chuyén dat di lai...) 1am coc nghiéng, 1éch
truc, nut gﬁy hodc hoac doan coc tach roi nhau... stic chiu tai coc khong ding thiét ké hoac mat kha nang
chiu luc. Di voi cac cong trinh ¢ mdéng coc gap su ¢ nhu trén, can c6 mot quy trinh khao sat, danh gia
hién trang coc. B4o cdo nay trinh bay nghién ctru quy trinh kiém tra cic coc gap su ¢d nham cung cip
thong tin, trg gitip thiét ké dua ra quyét dinh vé coc tiép tuc st dung, coc sé€ stra chita hoac coc bi thay thé.

TU KHOA: Quy trinh, phan loai, coc nghiéng, coc 1éch truc, strc chiu tai coc, khuyét tat than coc...

ABSTRACT: Prestressed centrifugal concrete piles are usually designed to withstand central compression
loads or small controlled eccentric compression piles. In reality, piles placed in weak ground are affected
by pile foundation construction activities (excavation, moving pile presses, soil transport vehicles, etc.)
causing the piles to tilt, deviate, crack, or separate from each other... the pile's load-bearing capacity is
not as designed or the pile's load-bearing capacity is lost. For projects with pile foundations that have
problems like the above, there needs to be a process to survey and evaluate the current status of the piles.
This report presents a study of the process of checking problem piles to provide information and assist the
designer in making decisions about whether the piles should continue to be used, repaired, or replaced.

KEYWORDS: Process, classification, inclined piles, misaligned piles, pile bearing capacity, pile body defects...

1. PAT VAN PE

Coc bé tong ly tdm dy Gng luc ngay nay dugc
sir dung phé bién dé thiét ké, thi cong nén mong cac
du 4n nha xuéng, kho bai va nha van phong thap
tang... trong cic khu cong nghiép. Cac khu cong
nghiép hién nay duoc xdy dung kha nhiéu trén nén
dat 14n bién hay bdi 1ap nhu khu vuc ven bién tinh
Quéng Ninh, thanh phé Hai Phong... dic diém dia
chat khu vuc nay 13 c6 16p bun sét hodc sét hitu co
yéu xuét hién trén bé mit chidu day 16n, trang thai
déo mém dén déo chay va cé céc chi s6 co ly thap.

Mot thue té & cac du 4n d3 xay dung ¢ cac khu
c¢6 nén dét yéu nhu trén cho thdy, cac coc sau khi da
thi nghiém, thi cong dai tra, nghiém thu khi chuyén
sang giai doan thi cong tiép theo lai c6 cac hién

tugng dau coc bi nghiéng, 1éch truc. Céc su cd nay
thudng khong xuét phat tir ban than coc ma chu yéu
do qua trinh thi cong va cac tac dong tor moi truong
xung quanh, chi yéu do 2 nguyén chinh sau géy ra:

- Thi c6ng hd dao: Viée dao dat xung quanh
coc hoic hdé moéng & gilta mat bang coc khong
dung k§ thuat, khong c6 bién phap chéng d& phu
hop 1am sap thanh hé dao, khi dé, dét s& thay dbi
trang thai tr 6n dinh sang khong 6n dinh, bi bién
dang, mat kha nang chiu lyc va giy ra luc day
ngang l1én than coc

- Di chuyén ciia may moéc, thiét bi: Cac loai
may moc hang nang nhu may xuc, xe lu, may ép
coc di chuyén gan khu vuc coc di thi cong tao ra
chan dong va luc nén ngang 1én than coc.
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Pau coc bi nghiéng thyc té

Hinh 2: Bé,u coc bi nghiéng do anh huong
ho dao co twong cir thép

Céac hau qua do cac hién tugng trén gay ra
lam phat sinh chi phi, ting tién d6 va lam giam
chat luong du 4n, cac hiu qua chinh cé thé ké
dén bao gdm:

- Mé réng dai coc: D9 léch truc cia coc 1on
dan dén khoang cach tir tim coc dén mép dai coc
khong dam bao theo yéu cau dan dén phai tinh toan
mé rong dai coc.

- Kha nang chiu tai cia coc bi giam: DJ
nghiéng dau coc phat sinh luc udn doc truc va nut
gay than coc lam giam dang ké kha ning chiu luc
doc truc cua coc.

- Coc mét kha nang chiu lyc: Than coc khong
lién tuc, dut gdy (doan coc tach roi nhau) ¢ thé
chi doan coc trén cung chiu tai, do d6 stic chiu tai
coc rat nho.

(a) (b) (€ (9 (e)

(a). Déu,coc bi nghiéng, than coc bi udn nhung khong
c6 khuyeét tat.

(b) (¢) (d). Coc b niit gly tai than coc va mdi ndi kém.

(e). Poan coc bi tach roi (dut gay).
Hinh 3: Cic hinh dang héng coc dién hinh

Du 4n xuét hién tinh trang coc cé cac hu hong
trén néu xét theo tiéu chi nghiém thu quy dinh
trong tiéu chudn TCVN 9394:2012 c6 thé khong
dat yéu cau, néu thay thé tat ca cac coc gap su )
s& khong kha thi dbi véi da sb cac du 4n xay dung
hién nay vi khong dam béo tién do, kinh té va phap
ly. Viéc stra chita tan dung lai coc gép su ¢ hoac
tan dung lai coc khong phai stra chita hodc chi thay
thé/bd sung mot phan s& dam bao kinh té, tién do
du an.

Bai bao nay d& xudt quy trinh khao sat tinh
trang hu hong cua coc nhdm cung cdp thong tin
hién trang chét luong coc cho Tu vén thiét ké, két
qua ciia quy trinh 1a phan loai coc giup Tu vén
thiét ké co co so dé xudt phuong an.

Pham vi nghién ctru cia bao cao tap trung vao
xdy dung quy trinh bing cic phwong phép thi
nghiém, kiém tra hién c6 nhung c6 su két hop,
tuong tac v6i nhau dé hiéu 16 hién trang k¥ thuét
ctia tong thé céc coc trong cong trinh. V&i méng
cong trinh ¢6 nhiéu coc khong dat tiéu chi nghiém
thu cta céc tiéu chuan thi cong nghiém thu, viéc
xdy dung quy trinh kiém tra, khao sat chét lugng
va kha nang chiu luc cta coc la can thiét. Két qua
clia cong tac ndy sé hd tro Tu vén thiét ké dua ra
phuong 4n giai phép thiét ké xur 1y su ¢ nén méng.
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2. CAC PHUONG PHAP KIEM TRA, KHAO
SAT HIEN TRANG CHAT LUQNG CQC

Céc phuong phép kiém tra, khao sat hién trang
chit lwong gdbm 03 phuong phap: Phuong phap do
dac tric dia, phuong phép kiém tra khong phéa huy
thi nghi¢m PIT va thi nghiém PDA. Day 1a céac
phuong phép dugc ap dung phd bién va cé day du
tiéu chuan hudng dan thyc hién. Nang luc va wu
diém cua timg phuong phap nhu sau:

- Phuong phép do dac tric dia: Phuong phap nay
duoc quy dinh trong tiéu chuin TCVN 9398:2012
[2]. Két qua cua phuong phép 14 xac dinh duoc gia
tri toa d6 va dd nghiéng hién tai ctia coc. Céc gia tri
nay c6 thé thay d6i néu van dé gy ra chua duoc giai
quyét. Uu diém cua phuong phap thuc hién nhanh,
chi phi thap va c6 thé quan tric nhiéu ngay lién tuc.

- Phuong phap thi nghiém PIT: Phuong phap
duoc quy dinh trong tiéu chuan TCVN 9397:2012.
Két qua ciia phuong phap 14 phat hién khuyét tat (su
duat doan, nat gdy) trén than coc bén ngoai pham vi
mdi néi. Trong mot sd trudng hop, phuong phép co
thé x4c dinh chat lugng mdi ndi dwa vao bién do
xung phan xa. Uu diém cua phuong phap la thuc
hién nhanh, kiém tra dugc nhiéu coc mdi ngay va
chi phi thp. Phuong phép c6 thé du bao muc do
khuyét tat nhung du bio muc d6 khuyét tat chi la
thong tin tham khao va c6 do tin cdy thap [3].
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- Phuong phap thi nghiém PDA: Phu’ong phap
duoc hudng dan va quy dinh bai tiéu chudn quic gia
TCVN 11321:2016 [4]. Két qua cta phuong phép
cho phép xac dinh strc chiu tai coc, sttc chiu tai coc
1a két qua duoc phan tich tir phin mém CAPWAP ®
tir d6 dua ra dugc stc chiu tai coc theo dat nén la
téng cua strc khang do ma sat thanh bén gitra coc véi
dat va sic khang tai miii coc. Phuong phép c6 kha
nang xac dinh stic chiu tai nhanh chong tai cac coc
¢6 vi tri bat loi (mat bang nén dat yéu) ma thi
nghiém nén tinh truyén thong khé thuc hién. Ngoai
ra phuong phap cho phép danh gid dinh luong do
toan ven than coc theo thang diém tir 0% dén 100% .
Cac coc ¢o6 do toan ven dudi 60% dugc coi nhu coc
gay (coc dut doan) hodc mbi ndi kém. Cu thé, két
qué tir PDI” s& cung cép chi s BTA (B), 1a co s¢ dé
dua ra danh gia vé do toan ven cua than coc.

Béng 1. Danh gia tinh toan ven thin coc
theo TCVN 11321:2016

Gia tri BTA (B) Mikc d nguyén dang cia coc
100% Coc nguyén ven
Tir 80% dén 99% Hu hong nhe
Tir 60 dén 80% Hur hong
Nho hon 60% but gay
3. QUY TRINH KIEM TRA

Quy trinh s& trién khai thuc hién cdc phuong
phap kiém tra, khao sat hién trang chit lugng coc
néu trén hoac cac phuong phap tuong tu theo mdot
trinh tu nhat dinh nham dénh gi4 téng thé va phan
loai chét luong coc ¢co van deé.

3.1. Tiéu chi xay dung quy trinh kiém tra

Quy trinh kiém tra, khio sit, danh gid chat
luong coc dugc xdy dung dua trén cac ti€u chi
chinh nhu sau:

a. Tiéu chi vé tinh kha thi, tién d va hiéu qua
kinh té

Quy trinh phai dugc xay dung dé t6i wu héa chi
phi va dap tmg tién do du an, cu thé:

- Kha thi va tién d6: Uu tién lwa chon cac
phuong phap thi nghiém coc kha thi trong diéu
kién hién trudong va c6 thoi gian thuc hién nhanh.
Diéu nay gilip tranh gidn doan qua trinh thi cong
hodc xir Iy méng téng thé.

- Téi wu chi phi dam bao hiéu qua kinh té: Lya
chon phuong phap danh gi4 tir tong thé dén chi tiét.
Céc phuong phép chi phi thip va thuc hién nhanh
chéng (nhu phuong phép PIT, Tric dia) s& 4p dung
kiém tra toan bd (hodc ti 1€ 16n) coc dé sang loc ban
dau. Cac phuong phap chi phi cao (nhu phuong

475



T uyén tdp bdo cao Hoi nghi Khoa hoc can bo tré lan thir XVII

phap PDA) s& 4p dung thi nghiém theo ti 1€ it hon
va tap trung vao coc nghi ngd giup tict ki€ém chi phi.

b. Tiéu chi vé an toan chiu luc

Quy trinh phai dam bao thu thép dit liu tin cay
nham dam bao an toan chiu luc cho cong trinh:

- Bao gdm céc phuong phép c6 kha ning danh
gid muc d§ hu hong than coc mét cach chi tict.

- X4c dinh chinh xac strc chiu tai thuc té con
lai cua coc dé 1am co so cho viée tinh toan lai va
dua ra giai phap thiét ké xir Iy mong.

3.2. Nguyén tic kiém tra

Quy trinh kiém tra, khao sat cht luong coc
phai dugc xdy dung va thuc hién dua trén cac
nguyén tic co ban sau dé dam bao tinh khoa hoc,
dai dién va hi¢u qua:

a. Kiém tra tir tong thé dén chi tiét (Nguyén tic
sang loc)

Nguyén tic nay giup toi wu hoa chi phi va thoi
gian bing cach di tir cac phuong phap kiém tra
nhanh, chi phi thép cho toan bo hodc sd lugng 16n
coc, sau d6 méi chuyén sang cac phuong phap chi
tiét, ton kém hon:

- Kiém tra tong thé (Sang loc ban dau): St dung
cac phuong phap kiém tra nhanh nhu Po dac tric
dia va thi nghiém PIT dé kiém tra cho toan b coc.

- Kiém tra chi tiét (Panh gia chuyén sau): Chi
ap dung phuong phap chi tiét, c6 chi phi phu hop
nhu thi nghiém PDA cho nhiing coc da dugc xac
dinh & giai doan kiém tra tong thé.

b. Phan loai chat lwang/chn dé cia coc

Quy trinh phai cung cip co s& dé phan loai o
rang céc coc dang gip su cd, gitp dua ra quyét
dinh xir ly phu hgp.

- Phan loai theo hinh hoc/vi tri: Tién hanh phéan
loai coc dua trén két qua do dac trac dia, sép xép
cac coc cd muc do nghiéng hodc d6 1éch truc tur it
dén nhiéu.

- Phéan loai theo dd toan ven than coc: Phan
loai coc theo mirc 40 khuyét tat dua trén két qua thi
nghiém PIT. Cac coc dugc phan loai tir khuyét tat
nhé (cé bién d6 xung phan xa thip) dén hu hong
dién hinh hodc hu héng ning (cé bién d6 xung
phan xa cao tai cac vi tri than coc hodc moi ndi).

c. Bam bao tinh dai dién khi kiém tra kha nang
chiu luc

- bé nghiém thu cho mét loai coc, can c6 két
qua thu tai dong (PDA) cho coc dai dién nhét hodc
bat loi nhat (vé tai trong, dia chat, két qua kiém tra
tong thé...). Tu van thiét ké sé& chi dinh coc nay.

- Thi nghiém thém coc néu cac coc lua chon
ban dau khong dat hoac dat vai ti 1€ thap.

3.3. So' @6 quy trinh kiém tra

So d6 quy trinh kiém trinh bay céc cong viéc
can thiét, trinh ty va moi lién hé gita ching dé¢
danh gia hién trang chat lugng coc.

Quy trinh kiém tra, danh gia hién trang chat
luong gom 2 budc kiém tra chinh (Hinh 7 va 8)
nhu sau:

QUY TRINH KIEM TRA, DANH GIA
HIEN TRANG CHAT LUQNG CQOC
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Hinh 6: Quy trinh kiém tra tong thé chit lwong coc

476



Tuyén tap bao cao Hoi nghi Khoa hoc can bé tré lan thir XVII

S ]

Huhhg-ll

Dla chét

Dla chist 1

“Hono |

“Taltong
| -2
THI NGHIEM PDA
{Thi nghi&ém cho cac nhom theo
s lugng ooc dé xuét)

:

Thi nghigm l4n 1
Bé xudl tham khdo:
Nhéem 1: Thi nghiém 20% coc
Nhom 2: Thi nghiém15% coc
Nhom 3: Thi nghigm10% coc
Nhém 4; Thi nghigm 5% coc
hodc i 1¢ khac theo TVTK, COT

CHON COC THI NGHIEM PDA
CHO CAC NHOM COC

{S6 lvgng thi nghiém ting nhom
tham v&n TVTK, CBT)

~ =
BAt Iri nhét

Thj nghiém |&n 2
- Nhém thi nghiém khéng dat ln
1 88 thi nghiém Idn 2.
- 86 long TN, theo 11 J¢ TN. lén

.

+

Thi nghiém |&n 3...
Tiép lyc thi nghiém cac coc con
fai trong nhom khéng dat & TN,

o>

+

Téng hop chit
lvgng coc TN. Ian 1

Téng hop chét
lwomg coc TN. 1an 2

: .

14n 2 hodc dimg thi nghiém theo
¥ kién COT
¥

Téng hop chét lwang
coc TN. An 3...

}

4

Téng hop chét juong
cac trinh TVTK

I

TVTK phan loal eoc

:

!

Coc loal 1
Coc logi bé va bj
thay thé/bd sung coc mai

Coc loal 2

Coc siva chira
va sir dung lal
¢ didu kién

Coc lpal 3

Coc sir dung lai

|
|
|
I
I
|
|
I
|
|
|
|
|
|
|
I
|
|
|
|
I
|
|
|
|
|
I
| 1 hodic theo TVTK, COT
|
|
|
|
I
|
|
|
I
|
|
|
|
|
|
I
|
I
|
|
|
I
|
|
|
|
|
|

Hinh 7: Quy trinh kiém tra chi tiét, phén logi coc

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Van dé vé su ¢d coc nghiéng/1€ch truc do anh
huéng ctia qua trinh thi cong nén méng sau khi
ha coc 1a mot vin dé nghiém trong, co thé anh
huong dén kha ning chiu luc va an toan cong trinh

néu vén dé khong duoc giai quyét hoac giai quyét
khong triét dé. Bao cdo nay dé xudt mot quy trinh
kiém tra hién trang chat luong coc toan di¢n dua
trén cac phuong phap do dac tric dia va phuong
phap kiém tra khong pha huy hién dai, cac phuong
phap nay phd bién va déu co trong danh muc
nghiém thu kiém tra chét lwong cong trinh.
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Viéc dé xuit mot quy trinh kiém tra c6 su két
hop nhiéu phwong phap dé dwa ra mot danh gia
toan dién va chinh xac vé chét lugng cua coc va
phan loai coc gitip Tu vén thiét ké co co so quyét
dinh tai su dung coc, sua chita coc hodc bd sung/
thay thé coc c6 van dé.

4.2. Kién nghi

- D6i v6i don vi tu vén thiét ké: Khi thiét ké
can phan tich ky ludng diéu kién dia chat cong
trinh, dac biét 1a cac khu vuc c6 dat yéu hoéc phirc
tap va xem xét cac rui ro tiém 4n trong qué trinh thi
cong dé canh bao nha thiu thi cong va cac bén lién
quan va dé xuét cac giai phap du phong, bao gom
ca cac quy trinh kiém tra va xir Iy su cd.

- D6i v6i chu ddu tw: Can nhan thirc rd rii ro
cua céc hoat dong thi cong tiép theo ddi véi nén
moéng. Céac yéu cdu vé kiém tra, giam sat chét

luong coc sau thi cong phai duge dua vao hd so
thiét ké mot cach rd rang.

- P6i vé6i don vi thi cong: Can tuan thu chat
ché cac quy trinh k¥ thuét, st dung cac cong nghé
tién tién dé glam sat va kiém soat chat lugng thi
cong, dic biét dbi voi cac cong trinh phirc tap nhu
thi cong trén nén dat yéu.
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