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Tom tat: Xac dinh strc chiu tai cua coc tur thi
nghiém hién trirong la phuong phap dang tin cay,
cho phép kiém nghiém lai tinh toén strc chju tai theo
ly thuyét, ter d6 danh gia duoc khd ndng chiu tai cuc
han cua coc, lam co sé& lwa chon strc chiu tai thiét
ké cho phu hop véi cac diéu kién dat nén. Trong cac
phuwrong phap tha tai coc, phurong phap thir tai nén
tinh la phwong phép truyén théng cho do tin cdy cao
va cling duwoc str dung sém nhét. Tuy nhién, khi cac
coc ép dwoc thi céng & do sau Ion hodc coc khoan
nhdi cé duwong kinh coc I6n, strc chiu tai cla coc
I6n, phurong phap the tai nén tinh gdp kho khén do
tai trong thi nghiém I6n va thoi gian thi nghiém sé
kéo dai. Trong khi d6 phuong phép thir déng bién
dang Ioén, PDA, dwoc Vién cbng nghé Case, My duwa
ra ttr nhikng ndm 1960 xac dinh strc chiju tai cua coc
duwa trén ly thuyét truyén séng trng suét trong thanh
dan héi cé nhiéu wu diém hon vé thoi gian thi
nghiém, va do khéng cén tai trong nén tinh nén phu
hop trong diéu kién mat bang khé khdn. Hién nay
phuong phap nay duoc st dung phé bién va da dua
vao quy trinh chi dan thiét ké, tiéu chuén thi nghiém
coc cla nhiéu quéc gia. Bai bdo nay, tac gid dua
trén két qué thi nghiém nén tinh doc truc va thi
nghiém the déng bién dang Ién PDA cho coc ép bé
tdng cét thép va coc khoan nhdi tai mot sé cong
trinh thuec té dé tir d6 so sanh, danh gié strc chiu tai
cwe han va do tin cdy cua cac phwong phap.

Tl khoa: Stre chiu tai coc, thi nghiém nén tinh,
phuwong phdp thir déng bién dang I6m (PDA)

Abstract: Determining the load bearing capacity
of piles from field tests is a reliable method that
allows for the verification of load carrying capacity
according to theoretical calculations, thereby the
ultimate load-bearing capacity of the piles can be
evaluated, serving as the basis for selecting the
design load-bearing capacity that is suitable for the
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site conditions. Among the various pile load testing
methods, static compression testing is a traditional
method known for its high reliability and early
adoption. However, when piles are constructed at
significant depths or large diameter drilled piles
have higher load bearing capacities, static
compression testing encounters difficulties due to
the large experimental load and extends testing
times. In contrast, the pile dynamic analysis method
(PDA) introduced by the Case Institute of
Technology in the United States in the 1960s
determines the load bearing capacity of piles based
on stress wave propagation theory in elastic bars. It
offers several advantages, including shorter testing
times and no need for static loading, making it
suitable for challenging terrain  conditions.
Nowadays, this method is widely used and
integrated into the design guidelines and testing
standards of many countries. In this article, base on
the results of axial static compression tests and
PDA method on reinforced concrete piles and drilled
piles at several real project to compare and evaluate
the load bearing values of the piles and assess the
reliability of the testing methods.

Keywords: Load-bearing capacity, static
compression tests, pile dynamic analysis method
(PDA)

1. Déat van dé

Trong tinh toan thiét k& moéng coc, strc chiu tai
coc bé téng cbt thép khéng chi phu thudc vao cac
thong s6 nén dat, vat liéu, kich thuéc dwong kinh
va chiéu sau coc ma con phu thudc vao ky thuat va
gidi phap cong nghé thi céng coc. Do vay dé chon
dwoc stre chiu tai cla coc sat vai tinh toan va diéu
kién lam viéc thuc té can tién hanh thi nghiém kiém
tra, danh gia strc chiu tai coc tai hién trwdong trwéc
khi thiét ké dai tra [1]. Phuong phép thi tai trong
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tinh 1a phwong phép trwc tiép xac dinh strc chiu tai
clia coc, thuc chat la xem xét ing x& cla coc (dd
lan) phu hop véi twong tac thuc té gitra coc voi dat
nén. Dwa trén quan hé tai trong- d6 lun, stc chiu tai
cla coc dwoc xac dinh véi mot hé sb an toan xac
dinh b&i thiét ké. Phwong phap nay da tré nén quen
thudc va duoc st dung kha phd bién & Viét Nam

[2].

Tuy nhién trong mét sb cac cong trinh cu thé
viéc ap dung phwong phap thi nghiém thtr tai tinh
ciing khéng dwoc khuyén khich ap dung bdi moét sb
cac nhwoc diém nhw: Chi phi cho thi nghiém I&n,
d&c biét dbi v&i cac coc khong phai & trén méat dat
tw nhién (coc ép am); Tén thdi gian cho cong tac
chuén bi va thi nghiém nén anh hwdng dén thoi
gian xay dwng; Trwdng hop tai trong nén tinh Ién sé
khé khan thi cdng do chuan bi, van chuyén va cau
l&p s lwong I&n cac dbi trong; Cac cong trinh phu
tro nhw dam va neo phan lwc 1a nhivng két cau 16n,
khéng phu hop véi cac cong trinh c6 mat bang thi
coéng chat hep. Ngoai ra, két qua tr phuwong phap
thr tai tinh truyén thdng cé han ché la khong thé
hién ré dwoc thanh phan strc khang thanh bén va
strc khang miii coc ma chi cé gia tri téng cong cla
hai thanh phan d6. Do d6, dbi véi cac coc cé slc
chiu tai nhd va mat bang du rong, noi khong co
nwédc mat phwong phap nén tinh té ra thich hop,
nhwng trong cac trwong hop stre chiu tai Ién hon
ho&c méat bang khoé khan cho cong tac chuan bij tai
thi nghiém thi phwong phap nay khéng tdi wu dé
danh gia strc chiu tai ctia coc [3].

Trong nhém thi nghiém déng, phwong phap th
dong bién dang I&6n (PDA - Pile Driving Analysis) |a
phwong phap thi nghiém gian tiép dé xac dinh sirc
chiu tai ctia coc ¢ dd tin cay va co thé thay thé cho
phwong phap nén tinh truyén théng. Phwong phap
th&r dong bién dang I&n cé thé khac phuc dwoc mét
s6 nhwoc diém cla phwong phap nén tinh va phan
tich danh gia dwgc strc chju tai toan phan t&r hai
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thanh phan riéng 1a ma sat bén va sirc khang mi
[4]. Trong nghién clru nay, tac gia trinh bay tém tat
quy trinh thi nghiém theo hai phwong phap tinh va
dong; doéng thdi dwa trén co s& két qua thi nghiém
nén tinh doc truc va thi nghiém thir déng bién dang
Ién PDA cho coc ép bé téng cét thép va coc khoan
nhdi tai mét sb cong trinh thyc té trén nén dat yéu
dé dwa ra phan tich, danh gia gia tri strc chiu tai coc
so v6i tinh toan ly thuyét va nhan dinh d6 tin cay
phwong phap thi nghiém thir déng bién dang I16n,
PDA.

2. Thi nghiém xac dinh strc chiu tai coc
2.1 Phwong phdp gia tai bang tai trong tinh
Phwong phap gia tai bang tai trong tinh xac dinh
strc chiu tai cla coc dwoc quy dinh cu thé trong
TCVN 9393:2012 Coc - Phuwong phap thir nghiém
hién trudng bang tai trong tinh ép doc truc [5] va da
dwoc phan tich chi tiét trong [6]. Phwong phap nay
st dung hé théng coc neo hodc dung cac vat ndng
chét phia trén dinh coc 1a déi trong dé gia tai nén
coc. Trong thi nghiém nay, coc dwgc gia tai theo
trng cap dén tai trong thuwdrng bang 1,5-2,0 tai trong
thiét ké. Cap tai sau dworc tac dung khi dé lun & cap
tai trwéc da on dinh. Dwa trén quan hé tai trong-do
lun, stre chiu tai cla coc dwoc xac dinh véi mot hé
s6 an toan xac dinh bdi thiét ké. Cho dén nay
phuwong phap nay van dwoc coi la phwong phap co
dd chinh xac cao va dwoc st dung kha phd bién &
Viét Nam. So dd b tri thi nghiém thr tai tinh va
thiét bi do bién dang dwoc thé hién nhw trén hinh vé
1. Tai trong thi nghiém dwoc cung cap bdi cac kich
thuy lwc. Cac kich thuy lwc nay dwoc b tri trén coc
thi nghiém va & dwdi ddm ngang. Khi kich hoat
doéng truyén tai trong nén xuéng coc thir dong thoi
truyén tai trong 1&n ddm ngang tao mét phan luc 1én
dam. Tai trong thi nghiém trén kich dwoc kiém soat
cho tirng cép tai thong qua trong lwong tir di trong
truyén xuéng ddm twong (rng bang gia tri v&i phan
lwe trén dam [6, 10].
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Chuan bj thi nghiém:

Coc trwédc khi tién hanh thi nghiém can dwoc
kiém tra chét lwong theo céac tiéu chuan hién hanh
vé thi céng va nghiém thu coc. Cong tac thi nghiém
nén tinh coc dwoc tién hanh cho coc da da thoi gian
phuc héi cu tric clia dat bi pha hoai trong qua trinh
thi cong hodc bé tong dat cweorng dd. Béi véi coc ép,
thdi gian nghi t khi két thac thi cong ép coc dén khi
thi nghiém 1a 07 ngay, déi véi coc khoan nhdi thdi
gian twong tng 1a 21 ngay. Pau coc thi nghiém co
thé dwoc cat bot hodc ndi thém nhwng phai dadm
bao cac yéu cau sau: thir nhat, khodng cach tir dau
coc dén dam chinh phai da dé 1ap dat kich va thiét
bi do; thir hai, m&t dau coc dwoc lam bang phéng,
vudng goc véi truc coc, néu can thiét phai gia cb
théem dé khong bi pha hoai cuc b dwéi tac dung tai
trong thi nghiém; va th& ba, can c6 bién phap loai
tri ma sat phan coc cao hon cét day moéng néu xét
thdy né co6 thé anh hudng dén két qua thi nghiém
nén tinh coc.

Kich phai dat truwc tiép trén tAm dém dau coc,
chinh tam so véi tim coc. Khi dung nhiéu kich thi
phai bd tri cac kich sao cho tai trong dwoc truyén
doc truc, chinh tam lén dau coc. Dung cu kep dau
coc dwoc bat chit vao than coc, cach dau coc
khoang 0,5 dwong kinh hodc chidu rong tiét dién
coc. Cac dam chuén dwoc dat song song hai bén
coc thi nghiém, cac try @& dadm dwgc chén chat
xudng dét. Chuyén vi ké dwoc Iap dbéi x(rng hai bén
dau coc va dwoc gan 6n dinh trén cac dam chuén,
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Hinh 1. Thi nghiém x&c dinh strc chiu tai coc bang phuong phép nén tinh [6, 10]

chan cua chuyén vi ké duoc twa I&én dung cu kep
dau coc hodc tAm dém dau coc (hodc co thé lap
nguoec lai). Khodng cach I&p dwng thiét bi dwoc quy
dinh nhw sau: T tdm coc thi nghiém dén tam coc
neo hodc canh neo dat Ién hon 3D nhwng trong moi
trwdng hop khong nhé hon 2m; Tl coc thi nghiém
dén diém gan nhat cGa cac gbi k& Ién hon 3D
nhwng trong moi trwdng hgp khéng nhé hon 1,5m;
Tw coc thi nghiém nén tinh dén cac gbi d& dam
chuan khéng nhd hon 1,5m; T méc chuan dén coc
thi nghiém, neo va cac gbi ké dan chét tai I6n hon
5D nhwng trong moi trwdng hop khéng nhd hon
2,5m.

Gia tai thi nghiém va xt ly sé liéu:

Thi nghiém nén tinh sé dwoc thwc hién tang dan
roi giam dan tai trong theo tirng cép, khéong bom
kich mot cach dot ngdt, Gia tri mdi cp tai tinh bang
% cua strc chiu tai tinh toan cla coc theo thiét ké,
thoi gian duy tri mdi cAp tai kha lau nén méi goi la
“Nén tinh” véi muc dich dé tai trong thi nghiém gan
nhéat véi sw lam viéc thuc té cha coc trong méng:
tang dan theo thi cong tirng tng, va duy tri dai han.
Trong tiéu chuén [5] quy dinh rd chi dwoc ting tai
thi nghiém |én cap tiép theo khi d6 lun coc dat 6n
dinh quy wéc, nghia la cé thé coi coc da tat lun &
cép tai hién tai. Cu thé & day téc d6 bién dang lun
khéng qua 0,25mm/h dbi véi coc chéng vao dat hon
I&n, dat cat, dat sét tr déo dén cing hodc khong
quéa 0,10mm/h dbi v&i coc ma sat trong dat déo
mém — déo chay.
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Hinh 2. Puong cong tai trong — thoi gian - chuyén vj theo thi nghiém nén tinh, TCVN 9393:2012 [5]

Bé&o céo két qua thi nghiém duoc |ap thanh biéu
dd tai trong — d6 lun tng véi tirvng cap tai tir d6 xac
dinh strc chiu tai gi¢i han theo phwong phap db thi.
Céc dang duwéong cong quan hé tai trong — chuyén vi
duoc thiét 1ap kha da dang, tuy thudc vao phwong
phap gia tai va do I&n cac cép tai hodc tuy thudc
vao thdi gian cla cac cép tai. Cé hai truéng hop
sau: 1) Néu dwdng cong tai trong — chuyén vi S =
f(P) c6 diém ubn rd rang, strc chiu tai gi¢i han 13 tai
trong twong ng v&i diém duwdng cong bat dau thay
ddi tbc dd dot ngdt hodc dwdng cong gan nhw song
song vé&i truc chuyén vi; 2) Trwéng hop duwéng cong
S = f(P) thay dbi cham khéng thé xac dinh diém
udn, khi d6 st dung phuwong phap xac dinh khac
nhau nhw phuwong phap Davisson, phwong phap
Chin, phwong phap De Beer va Wallays hay
phuwong phap Fuller va Hoy,... [2, 6].

2.2 Phuwong phap thir déng bién dang I6n PDA
Nguyén ly cua phwong phap thi nghiém:

Phwong phap ther bién dang I&n tén tiéng anh
Pile Dynamic Analysis (PDA) la phwong phap thk
tai trong dong xac dinh sirc chiu tai cia coc dwa
trén ly thuyét truyén séng (rng suét trong thanh dan
hdi. Nang lwong tao xung phai da 1&én dé gay dich

chuyén cla coc duéi mdi nhat bua khédng nhé hon 3
mm, di dé huy dong toan bd sirc khang cha dat
nén. Phuwong phap nay dwoc quy dinh trong TCVN
11321:2016 Coc - Phuwong phap th& dong bién
dang I&n [7].

Vé co s& khoa hoc, nguyén ly ctia phuong phap
thtr dong bién dang I&n PDA dwa trén ly thuyét
truyén séng (rng suat trong bai toan va cham cla
coc. Khi tac dung lyc tai dinh coc, séng (rng suét sé
truyén xuéng theo than coc véi van téc séng, & dé
gia thiét 1a coc dan héi dong nhéat; dat nén lam viéc
déo ly twéng. Cudng dd va van tbc cla séng &ng
suat phu thudc vao ndng luvong bua va dac tinh co
hoc clia vat liéu coc. Qua trinh truyén séng anh
hwédng bdi cuwdng do dat xung quanh coc va dic
tinh cha vat liéu coc. Bang cach do va phan tich gia
tri van tdc va lwc & dau coc tai cac thdi diém khac
nhau (bao gébm cac dau do gia tbc va dau do bién
dang) c6 thé cho phan doan dwoc tinh trang khuyét
tat va sw phan bd strc khang ctia dat doc theo than
coc (strc chiu tai cia coc). Tl cac két qua cua ly
thuyét phwong trinh truyén séng ta cé thé xac dinh
duoc strc khang tdng cong clha dat khi déng coc.
So dd nguyén ly va quy trinh thi nghiém thé hién
trong hinh vé 3 [8].
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Hinh 3. So' d6 nguyén Iy va quy trinh thi nghiém phuong phap thir bién dang lon PDA[8]
(1. Bua; 2. Coc; 3. Dau do gia toc; 3A. May do gia toc; 4. Dau do tng suat; 4A. May do ting suat;
5. Thiét bi phén tich; 6. May in két qua)
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Chuén bi thi nghiém:

Chuan bj mat bang va dau coc thi nghiém gém
cac budc: Truwdc tién phan dau coc phai duwoc dap
bd hét phan bé téng xAu, tao phing diu coc, dé
tranh dau coc bi pha v& bdi bua, mét dém duwoc st
dung trong th&r nghiém. Ném dau coc lam bang thép
day 10mm, c6 dang mid chup, dwdng kinh 520mm
va chiéu cao 300-400mm, phia trong cGia mii chup
dém bang miéng gb tién tron (dwong kinh bang
duworng trong cla mi chup) dé tranh cho dau coc bi
tac dung lwc xung kich 1&n c6 thé 1am pha hoai dau
coc. Tiép theo dao dat xung quanh coc sao cho dau
coc phai 16 thién mot khoang tdi thiéu 1a 2D (D -La
dworng kinh coc) tinh tr mat coc néi. Tai vi tri cach
dau coc mét khodng L=1.5D (D — La dwdng kinh
coc) mai phang va nhdn mat bé téng than coc dén
phan bé tong cé chat lwong tét dé khoan va bét cac
dau do vao than coc (hai phia déi dién qua tim coc).
Tao mét béng du diéu kién an toan va thuc hién thi
nghiém cho cau nang bua trong lwong 4 tan (trong
lwong bua cé thé dwoc thay ddi tuy vao tai trong
yéu cau thi nghiém) Ién dd cao tdi da 1a 3m (chiéu
cao bua roi c6 thé thay ddi) tha roi tw do. Sau khi
chuén bi coc xong tién hanh dat bua va gia bua: Pat
khung dan hwéng va cé dinh khung dan hwéng cla
bua vao than coc bang cac bu léng. Céng cac day
kéo bang tdng do (néu can thiét) dé cé dinh phia
trén cta khung dan hwéng. Pwa baa thir vao trong
khung dan hwéng. Bao ddm bua thtr dich chuyén
trong khung theo ranh dan hwéng. Gan cac dau do
lén coc: Gan cac dau do lén coc bang bc vit. Cac
lién két nay can dam bao khong dé dau do chuyén

Hinh 4. Thir tai coc va thiét bi phan tich thi nghiém thdr dong bié
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dich so véi than coc. Sau d6 ndi day cap dau do vao
day cap ndi chinh véi may PDA. Kiém tra cac dau
do sau khi gédn dadm bdo yéu cau ky thuat. Tinh
théng subt cla toan bd hé théng. Nhap cac dir liéu
mo t& coc va bua thlr, bao gébm chiéu dai, duwong
kinh coc, modun dan héi bé téng coc...

Tién hanh thi nghiém va xt ly sé liéu:
Thi nghiém PDA thuc hién gébm 05 bwéc sau
(xem thém hinh vé 3):

Budc 1: Bat chat 2 cap dau do gia téc (s6 3) va
bién dang (s6 4) vao than coc ddi xirng qua tim coc,
céach dinh coc ti thiéu 2 14n dwdng kinh coc; Bwéc
2: Vao may cac théng sb (sb6 3A va 4A), kiém tra tin
hiéu cac dau do va bt lai ddu do néu can thiét;
Bwéc 3: Dung bua déng coc (sd 1) dong lén dau
coc 5 nhat; Bwéc 4: Kiém tra chat lwong tin hiéu ghi
duoc cla trng nhat bua, néu tin hiéu khéong dwoc
tdt cho déng lai; Budc 5: Két thuc tat may chuyén
sang coc khac.

Cac dau do gia tbc va rng suat dwoc gan chat
vao coc, cac tin hiéu tlr dau do duoc truyén tir coc
gdm: chi sb ndng lwong 1&n nhat cha bua, tng suat
kéo I&n nhét cla coc, strc chiu tai Case-Goble, hé
s6 do nguyén ven... dwoc quan sat trong qua trinh
thi nghiém trén may tinh phan tich va hién thi. Cac
sb lieu hién trwong dwoc phan tich bang chuong
trinh CAPWAP nham xac dinh strc chju tai tdng
cdng cla coc, strc chéng ma sat clia dat & mat bén
va & miii coc cling mot sbé théng tin khac vé cong
nghé doéng va chat lvong coc.

<

n dang lon PDA [11]
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Cho bua thir dap vao dau coc. Cac dau do sé
thu nhan tin hiéu va truyén vé may ghi va hién thi
PDA. Nguwoi van hanh PDA luén phai kiém tra do
chinh xac cla cac di¥ liéu vé d6 nhat quan va tinh
can bang trong qué trinh thr. Tién hanh déng loat
bua thtr: Bua thtr dwoc tha tirng cdp mét, cac cap
thd cé cao do roi khac nhau: Cap dau cé bua roi
cach dinh coc 0.3m, cap thv hai cach dinh coc 0.7m
twong (rng nhw trong bang tinh. Trong qua trinh
dong néu tai trong thir da dat tai trong yéu cau thir
cla coc thi qua trinh thi nghiém két thuc. Qua trinh
thi nghiém két thuc khi tai trong thtr yéu cau dat
ho&c 1&n hon tai trong thr yéu cau cla coc va di
liéu thu dam bao vé dd nhat quan va can bang trong
qua trinh thi.

Sau khi thtr, di¥ liéu ghi tai hién trwong sé dwoc
s6 hoa chuyén thanh tép di¥ liéu cho chwong trinh
phan tich CAPWAP. Can c& vao sb liéu hién
truong, nguoi ki sw sé sl dung phan mém phan
tich d& mé phéng danh gia strc chiu tai cha coc.
CAPWAP la chwong trinh phan tich coc sir dung
nhirng két qua cla cac thi nghiém coc dong dé tinh
toan strc chiu tai tinh cla coc (strc khang thanh va
strc khang miii), hé sb dan hdi va nhot cla dat, xay

dwng duwdng quan hé gitra d6 Iun va chuyén vi cla
coc. Chuong trinh CAPWAP so sanh két qua tinh
toan phwong trinh séng trong mé hinh dat va coc
gia thiét vai két qua thi nghiém thyc té. Trén co s&
do, phan mém diéu chinh cac hé sbé dic trwng cla
mé hinh dé két qua gidi phuong trinh séng theo md
hinh nay séat véi thyc té nhét.

Viéc tinh toan trong mé hinh CAPWAP duwoc
thwe hién theo trinh tw nhw sau: do song lyc va
séng van tdc tai dau coc khi tai trong tac dung; roi
rac héa mo hinh coc va mé hinh dat thanh nhirng
phan t& xac dinh; gia dinh cac gia tri théng sé cho
cac phan t&r dat nén: kha ndng chiu tai Ry, stc
khang dong Q, hé sb sirc can déng Jc va cac théng
s6 khac trong mé hinh; tinh toan cac gia tri séng
phan xa theo di¥ liéu gid dinh. Bui Treong Son va
Pham Cao Huyén trong [4] d& trinh bay chi tiét
nghién ctru cac mé hinh co ban danh gia kha nang
chiu tai clia coc bdng phwong phép thir ddng bién
dang I&n va dwa ra bang tham chiéu xac dinh hé sb
can nhét Je cho phwong trinh truyén séng ng suét
trong coc cho cac mé hinh tinh phu thuéc dac treng
|&'p dat & miii coc, tri & & bang 1 duéi day:

Bang 1. Tham chiéu hé sé cén nhét J. theo [4]

STT M6 ta dat & mii coc Trang thai He sb Jc
1 Cat hat thé Chat, chat vira 0,10-0,15
2 Cat |an bui, hat nho Chat vira 0,15-0,25
3 Bui min Chat vira 0,25-0,40
4 Sét pha 1an bui Chat vira 0,40-0,70
5 Sét Chat vira 0,70-1,00

Do cac séng phan xa tai diu coc; so sanh tin
hiéu séng tinh toan va séng thwc do. Néu tin hiéu
phu hop thi xuat két qué va néu chwa phu hop thi
gia dinh lai cac théng sb dat nén, thuwc hién vong lap
dén khi cé sw phu hop tin hiéu. M6 hinh CAPWAP
xem xét dén nhirng &ng x&r khac cta hé coc - dat
ma cac md hinh trwéc chwa dé cap dén nhw qua
trinh d& tai va tai chét tai, strc khang déng cla vat
liéu coc, rng x& clia mdii coc trén nén dat cirng hay
sw lan truyén strc can dong trong coc.

3. DPanh gia kha nang chiu tai cia coc tir két
qua thi nghiém nén tinh va PDA

Hinh 5 dwdi day bidu dién quan hé gitra tai
trong va chuyén vi dau coc theo két qua thi nghiém
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nén tinh va thkr dong bién dang I&n PDA theo md
hinh CAPWAP cho twong &ng coc ép bé téng cbt
thép tiét dién 300x300mm dai 26,4m tai dw an
Chung cw 14 tAng An Lac, quan Binh Tan [11]. Tw
hinh vé 5 cho théy trong trwdng hop coc BTCT ha
coc béng phuong phap ép bién dang coc (d6 lun)
I&n nhét khi tai trong thi nghiém dat cwc han &
phuwong phap nén tinh sé I&n hon so véi thi nghiém
PDA nhwng chénh léch la khong dang ké, cu thé Ia
8,9mm so va&i 8,5mm; chénh Iéch xép xi 4,5%. Tuy
nhién kha nang chju tai tr phwong phap nén tinh cé
gia tri (120T) nhd hon dang ké so v&i két qua thu
nhan dwoc tr PDA (twong rng 149T), chénh Iéch
lén dén 19,5% & trwdng hop nay.
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Hinh 5. Két qua thir tai coc ép bé téng cdt thép theo th

i nghiém nén tinh va thir dong bién dang I6n PDA

Két qua twong tw thu dwoc tai mét sé cac dw an st dung coc BTCT duwoc téng hop trong bang 2 dudi

day.
Bang 2. Stic chiu tai cta coc ép BTCT theo thuc nghiém va tinh toan ly thuyét [9]
Thong sé coc | Nén tinh SCTtheo | Chénhléch
STT Tén dw an PDA (T)
ép BTCT @) Coly (T) (%)
Chung cv 14 tdng An Lac, quan | 300x300mm, L
1 120 149 60 19,5
Binh Tan =26,4m
Chung cw 12 tang Cu Lao Cham, | 300x300mm, L
2 110 170 55 34,1
quan Binh Thanh =24,5m
Toéa nha hén hop R16, phuong | 350x350mm, L
3 150 262 75 42,7
Phu My Hwng, Quéan 7 =30m
Nha may dwoc phdm 3-2, Khu [ 300x300mm, L
4 130 178 65 26,9
cong nghiép Cat Lai, Quéan 2 =27,5m
Bénh vién tim Tam B¢, khu d6 thi | 300x300mm, L
5 120 139 60 13,7
Phu My Hwng, Quéan 7 =26m

Két qua bang 2 cho thay kha nang chiu tai cta
coc tr thi nghiém PDA déu 1&n hon so véi két qua
nén tinh, chénh léch thu dwoc bién thién trong
khoang kha rong, to 13,7% dén 42,7%, tai trong nén
tinh cang I&n chénh léch nay ciing I&n theo. Diéu d6
cho th4y trong thi nghiém nén tinh tai trong cwc han
dwoc khéng ché theo sb liéu tinh toan strc chiu tai
clia coc theo cac diéu kién dét nén va trong da sb
cac trwdng hop déu chwa dat dén gia tri cwe han;
trong khi do tai trong trong thi nghiém PDA c6 thé
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dat dén gia tri cwc han nén tri s6 thu dwoc Ién hon
nhiéu tai thoi diém bién dang 1Un cua coc dat gia tri
I&n nhét.

Dé thay ré nhan dinh nay két qua trong hinh 6
biéu dién quan hé gitva tai trong va chuyén vi dau
coc thu dwoc twr thi nghiém nén tinh va PDA cho
twong &ng coc khoan nhdi dwérng kinh D800 dai
40m tai dw an Cao bc 14 tang, Gia Phic, Quan Tha
buc [9].
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Hinh 6. Két qua thir ti coc khoan nhdi theo nén tinh va thir déng bién dang I6n PDA

Hinh 6 cho thay trong trwéng hop coc khoan
nhdi kha nang chiu tai nén tir thi nghiém nén tinh cé
gia tri (1500T) ngang bang véi két qua thu duoc tir
PDA (twong wng 1490T), chénh léch khéng dang
ké. Tuy nhién khi tai trong thi nghiém dat cuc han &
phwong phap nén tinh bién dang lun cta coc 1&n
hon kha nhiéu so véi PDA, cu thé 1a 32mm so vdi
22,5mm; chénh |éch 4,5% va khi coc dat gidi han ¢c6
thé gap hon 5 1an. Nhw vay c6 thé thay trong trudng
hop nay, tai trong nén tinh dwoc thi nghiém t&i sat
tri s6 cwe han nén kha nang chiu tai xac dinh theo
hai phwong phap thi nghiém déu cé gia tri twong
ddng. Két qua twong tw cho mét sé coc khoan nhdi
duoc tébng hop trong bang 3 dudi day.

Nhw vay tlr bang 3 thdy rang dbi véi coc thi
céng bang phwong phap khoan nhdi, chénh léch
kha nang chiu tai xac dinh theo hai phwong phap thi
nghiém & ca 5 dw an khac nhau déu cé chénh léch
nhd, tr 0,6% dén 4,2%. Két qua thi nghiém nay
ciing phu hop véi két luan trong nghién clru cla tac
gid Bui Trwdng Son va Pham Cao Huyén & [4] khi
két luan do chénh léch gia tri kha néng chiju tai cuc
han theo PDA va nén tinh c6 gia tri trung binh
5,57% cho trwdng hop coc khoan nhdi bé téng cot
thép. Sw chénh léch khéng dang ké cho phép danh
gia rang v6i trudng hop coc khoan nhdi kha néng
chiu tai theo PDA cé d6 tin cay cao va hoan toan
phu hop véi két qua nén tinh thwe hién véi tai trong
cwc han.

Bang 3. Stic chju tai cta coc khoan nhéi theo thuc nghiém va tinh toén ly thuyét [9]

. i Théng sb coc Nén tinh SCT theo Chénh léch
STT Tén dw an N PDA (T) .
khoan nhoi (T) Coly (T) (%)
Cao b6¢c 14 tang, Gia Phuc, | D800mm, L =
1 oo 1440 1500 720 4,2
quan Tha Burc 40,4m
Dy an Van phong Waseco, | D1000mm, L =
2 o 1560 1500 780 4,1
quan Tan Binh 38,5m
Dw an Chung cw 20 ting An | D1000mm, L =
3 ; . 1640 1650 820 0,6
Hoa, Quan 2 56,5m
Dy an Cao 6c¢ Diamond Plaza, | D1300mm, L =
4 . 1980 1950 990 15
Quan 1 45m
Dw 4n Cao éc Thuwong mai | D1200mm, L=
5 o . . 2400 2350 1200 2,2
Hiép Phu, Quan 9 60m
4. Kétluan coc, nhét 1a chiéu dai, cuong do va do dong nhat

Phwong phap thir PDA c6 thé kiém tra dwoc ca
tinh toan ven va danh gia dwoc slrc chiu tai cua
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cla bé tong. So v&i phwong phap thir tai trong tinh
thi phwong phap PDA thuc hién nhanh hon, cé thé
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thwec hién thi nghiém dwoc nhiéu coc trong cung
mét ngay, it gay anh hwéng dén hoat dong thi cong
& cong trwdng tuy nhién khé sir dung & khu vuc
déng dan cw do né gay tiéng dn va chan dong cho
khu vuc 1an can. Két qua thi nghiém cho thay, véi
coc khoan nhdi strc chiu tai I&n, thi nghiém theo
PDA cho strc chiu tai cwc han cla coc twong déng
v&i két qua thu dwoc tir nén tinh, phu hop véi strc
chiu tai cwc han, dat trén 200% gia tri strc chiu tai
thiét ké. Phuong phap th&r déng bién dang Ién
khong thay thé hoan toan dwoc phuong phap thir
tinh, nhwng cac két quéd ther dong bién dang 16n
PDA duwoc phan tich chi tiét, so sanh véi thr tinh va
phan tich CAPWAP twong dwong sé giup giam bét
thtr tinh. D4i véi cac cong trinh dwéi nuwéc nhw
méng cang, cau... hodc cac dy an nhé ma viéc thir
tinh gap kho khan thi viéc thir dong bién dang 16n
PDA la giai phap thich hop. DBbi v&i cac cong trinh
c6 nhiéu hang muc, cac hang muc khéng tap trung
thi thoi gian chor doi két qua thd tinh cda tirng hang
muc sé& lam anh hwédng dén chi phi ciing nhu tién
dd coéng trinh, khi dé két hop véi ther dong PDA 1a
phuwong phap phu hop.
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