P. H. Nghia, T. V. Hung / Banh gia sirc chju tdi coc bé tong cot thép tiét dién nho trén nén dat yéu ...

DPANH GIA SUC CHIU TAI CQOC BE TONG COT THEP
TIET DIEN NHO TREN NEN PAT YEU
BANG THi NGHIEM NEN TiNH

Phan Hiru Nghia ¢, Tran Viét Hung @
'S¢ Xay dung Vinh Long, TP Vinh Long, Vinh Long
2Khoa Céng trinh, Truwong Pai hoc GTVT Ha Ngi, Ha Ngi
Ngay nhan bai 11/02/2020, ngay nhan dang 30/3/2020

Tém tit: Hién nay, phuong 4n méng coc bé tdng cbt thép (BTCT) tiét dién nho
dugc ap dung twong ddi nhiéu cho cac cong trinh nha dan dung thap tang & khu vuc dia
chat yéu. Nghién ciru nay danh gia st chiu tai ciia coc BTCT tiét dién nho trén nén
dat yéu bang thi nghiém nén tinh hién truong dé dua ra gia tri sic chju tai thiét ké cua
coc don BTCT tiét dién nho. Coc duogc thi nghiém theo quy trinh quy dinh trong tiéu
chuan TCVN 9393:2012. Sé luong coc thi nghiém 12 6 coc ¢ 3 cong trinh thi diém
khéc nhau. Két qua cho thay strc chju tai cua coc BTCT 15x15 cm c6 thé liy bing 2
tan véi truong hop nén cong trinh da dwoc gia ¢d tir trude hodc nén cii; 1.5 tin voi cac
truong hop khac. Két qua nghién ciu nay s& gop phan dinh huéng cho chu dau tu, tu
van thiét ké, co quan quan ly chit lugng xay dung c6 cin ctr dé lya chon phuong an
maong pht hop trong diéu kién dia chat yéu, cong trinh thap tang.

Tir khéa: Coc BTCT tiét dién nho; thi nghiém nén tinh; gia 5 nén mong; nén dat
yéu.

1. Gigi thiéu chung

Hién nay, khi thiét ké cac cong trinh nha dan dyng trén nén dét yéu, phuong an
gia ¢6 nén mong bang coc cir tram van 1a phuong an chii dao. Tuy nhién, viéc thiét ké
mong coc cir tram chi dua vao kinh nghiém theo mat do cir tram va suc chiu tai cua dat
nén sau khi gia c6 nén duoc chon tir 5 tin/m? dén 8 tAin/m?. B4i véi cong tac thiét ké nén
mong, viéc xac dinh sic chju tai ctia coc c6 ¥ nghia quan trong nhét vi né anh huong dén
su an toan cua cong trinh va gia thanh cdng trinh. Coc trong moéng c6 thé bi pha hoai do
ban than cuong do vat liéu coc bi pha hoai hodc do dat nén bi phé hoai, do dé khi thiét ké
phai x4c dinh sirc chiu tai caa coc. Di véi phuong an mong cir tram, stc chiu tai cua dat
nén sau khi duoc gia ¢b chua cé 1y thuyét théng nhat va chua c6 tiéu chuan cu thé. Cong
tac thiét ké mong cir tram chu yéu theo kinh nghiém [1].

Do dic diém cua phuong 4n moéng cir tram 1 phai dam bao d6 sau dat mong sao
cho trong suét qué trinh sir dyng ctr tram phai nim dudi myuc nuée ngam dé han ché
khdng bi mdi mot nén chiéu sau dit mong kha 16n. Pat biét, d6i véi nhiing khu vuc dat
nén san lap bang cat di dugc dam chat hodc nhitng cong trinh dwgc xay dyng lai trén nén
cii, 16p dat mit da dugc nén chat hoic da duoc cd két truéc nén c6 kha niang chiu tai tét.
Néu str dung phuong an mong ctr tram thi phai dao bo 16p nay dén muc nudc ngam dé
gia cb cir tram, dong nghia véi viéc dao bo I6p dat tét va gia cuong 16p dat yéu. Diéu nay
khong hop ly vé mat ky thuat [2].
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Do vay, trong nhimg nim gan ddy, phuong an gia cb nén dat yéu bang coc ngin
BTCT tiét dién nho da duoc nghién ciru 4p dung dé thay thé phuong 4n mong ctr tram.
Tuy nhién, theo hiéu biét caa tac gia, sirc chiu tai cia coc chua dugc nghién ctu day du.
Coc BTCT tiét dién nho thuong dugc sir dung véi kich thudc 15x15 cm. Loai coc nay
cang ngay cang dugc ung dung rong réi trong xay dung nha thap tang ¢ khu vuc c6 dia
chat yéu [3]. Do vay viéc nghién cau danh gia sic chiu tai cua loai coc nay Ia rat can
thiét.

Trong nghién ctru ndy, tac gia danh gia kha ning chiu tai cua coc don BTCT tiét
dién nho trong diéu kién nha thap ting ¢ khu vuc dia chat yéu. Tinh hiéu qua cia mong
coc BTCT tiét dién nho duoc dénh gia qua stc chiu tai caa 6 coc thi nghiém tai 3 cong
trinh c6 quy mé dudi 3 ting & khu vuc cé dia chat yéu.

2. Panh gia suc chiju tai cia coc don

Strc chiu tai cia coc 1a ste chiu tai nho nhét theo dat nén va theo vat liéu. Strc
chiu tai theo dit nén 1a kha ning chiu tai cia stc khang thanh cong véi stirc khang mii
coc. Strc chiu tai theo vat li¢u 1a kha nang chiu tai cia vat li€u lam coc trong qué trinh
chiu lyc va thi cong, co xét tdi cac yéu td anh hudng t61 chét luong coc va sy tuong tac
ctia nén dat xung quanh coc.

Theo 22TCN 272-05, ¢6 2 phuong phap tinh toan stic chiu tai cta coc, bao gom:
cac phuong phap phan tich (udc tinh nua thuc nghiém) va phuong phap dua trén thi
nghiém hién truong. Trong phuong phap nira thyc nghiém (diéu 10.7.3.3), ¢6 3 phuong
phap tinh todn sic khang than coc, bao gém phuong phap a (anpha), phuong
phéap B (beta) va phuong phap A (lamda) [4].

Phuong phap phén tich 1y thuyét (wdc tinh nira thuc nghiém): Phuong phap nay
dugc tinh toan duya trén sd liéu cuong do khang cat khong thoat nudc cta dat Su, xac
dinh bang thi nghiém nén 3 truc khong ¢ két - khong thoat nuéc theo Tiéu chuan ASTM
D2850 hoic AASHTO T 234. Phuong phap nay chi ap dung cho dat dinh, sirc khang 1a
ham ciia Su. C6 3 phuong phap xac dinh stc khang thanh bén cua coc (chi tiét tham
chiéu tiéu chuan), bao gdm phuong phap a, phuong phap p, phwong phép A.

Phuong phdp hién truong (dua trén céc thi nghi€ém hién truong): Phuong phép
nay sir dung két qua SPT hozc CPT va chi ap dung cho dat roi.

Thuce té cho thiy, viéc tinh toan stc chiu tai cia coc BTCT dua vao két qua thi
nghiém trong phong thuong cho két qua khéng chinh xéac do nhiéu nguyén nhan nhu:
diéu kién ldy mau hién truong, cong tac bao quan va van chuyén mau khong dam bao
tinh nguyén dang, gdy xao dong mau dat, trinh d6 tay nghé cua thi nghiém vién khong
dam bao 1am cho két qua thi nghiém khong phan anh dung tinh chat ciia mau dét tai hién
truong. Do d6, viéc xac dinh sic chiu tai cua coc theo két qua thi nghiém hién truong
thuong dugc s dung. Trong d6 thi nghiém nén tinh coc tai hién truong dugc danh gia la
phuong phap mé phong dwoc gan dang nhat sy 1am viéc ciia coc trong cong trinh, do d6
c6 dd tin cay cao nhit dé xac dinh suc chiu tai cua coc [5].
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Hinh 1: Thet nén tinh coc hién truong

Hién nay, coc BTCT tiét dién nho dang duoc sir dung ngay cang rong rai. Tuy
nhién, chua co6 nghlen clru nao dugc cong b vé st chiu tai cua loai coc nay do6i voi nha
dan dung, c6 quy mé thap tang, khu vuc xay dung trong thanh phé. Do vay, khi thiét ké
phuong 4n méng coc ndy, cac ky su thiét ké chi uéc chung suc chiu tai cua coc theo kinh
nghiém ma kh()ng c6 so liéu tinh toan cu thé dua trén mot két qua thi nghiém dang tin
cay. Trong qua trinh thi cong, hau hét khdng thuc hién thi nghiém nén tinh coc tai hién
truong dé xac dinh, klem tra lai suc chiu tai cua coc [61 [7]. bac bi¢t, v6i nhitng cong
trinh nha dan, thap tang, hau hét chu dau tu déu mudn giam chi phi téi da. Do d6
thuong bo qua thi nghiém xac dinh sirc chiu tai coc hién truong.

Phuong phap nén tinh coc ¢6 chi phi khé cao, thoi gian thuc hién twong ddi lau.
Tuy nhién phuong phap nay cho két qua gan dung voi diéu kién 1am viéc thuc té cua coc
dudi cong trinh hon. Do d6, viéc thi nghiém thi nghiém nén tinh coc BTCT tiét dién nho
khdng chi c6 ¥ nghia ddi voi cac don vi thiét ké, thi cong trong viéc lva cho suc chiu tai
gigi han, suc chiu tai cho phép cua loai coc nay ma con gitp cho cac don vi quan ly xay
dung trong cdng tac tham dinh cong trinh.

3. Quy trinh thi nghiém nén tinh

Coc BTCT tiét dién nho co tiét dién vudng canh 15 cm, dai 4 m; cét thép doc
gom 4910, cot thep dai P6@150; bé tong da 1x2 mac M200. Coc sau khi du cuong df s&
duoc ép tai 3 cong trinh khac nhau, quy md moi cong trinh 1a 3 tang véi sé lugng tong
cong 1a 6 coc. Sau thoi gian 7 ngay, coc s& dugc tién hanh thir nghiém nén tinh hién
truong theo tiéu chuan TCVN 9393:2012.

Céc cong trinh thi diém déu o khu vuc di duge khao sat dia chat c6 dia téng nhu
bun sét pha, sét, bun sét, cat bui, cat pha va bui cat pha. Pay la nhiing dia tang xuét hién
& nhitng khu vuc nén dat yéu.
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Hinh 2: Cdu tao coc BTCT tiét dién nhé 15x15 cm
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Trong thi nghiém nén tinh c6 st dung mot s thiét bi thi nghiém nhu dbi trong,
thiét bi gia tai, hé thong do luc, bom dau thay luc, hé théng do chuyén vi. Céc thiét bi
nay dugc quy dinh rat rd trong TCVN 9393:2012.

Nhing coc dugc tién hanh thi nghiém can duoc kiém tra chit lugng theo céc ti€u
chuin hién hanh vé thi cong va nghi¢m thu coc.

Cong tac thi nghiém nén tinh duoc tién hanh cho coc di du thoi gian phuc héi cau
trac cua dat bi pha hoai trong qua trinh thi cong hodc bé tong dat cuong do. Dau coc thi
nghiém c6 thé duoc cit bot hodc ndi thém nhung phai dam bao céc yéu ciu sau:

- Khoang céch tu dau coc dén dam chinh phai du dé lap dat kich va thiét bi do;

- Mit dau coc duoc lam bang phing, vudng gbc véi truc coc, néu can thiét phai
gia ¢ thém dé khong bi pha hoai cuc b dudi tac dung tai trong thi nghiém;

- Can c6 bién phap loai trir ma sat phan coc cao hon ¢t day mong néu xét thiy né
c6 thé anh huong dén két qua thi nghiém.

Kich phai dit truc tiép trén tim dém dau coc, chinh tim so véi tim coc. Khi ding
nhiéu kich thi phai bd tri cac kich sao cho tai trong dugc truyén doc truc, chinh tam 1én
déu coc.

Dung cu kep dau coc dugc bét chit vao than coc, cach dau coc khoang 0,5 dudng
kinh hodc chiéu rong tiét dién coc.

Cac dam chuén duoc dit song song hai bén coc thi nghiém, céc tru do dam duoc
chén chit xudng dat. Chuyén vi ké duoc lip ddi xtmg hai bén dau coc va duoc gin 6n
dinh trén cac dAm chuén, chan cua chuyén vi ké duoc tya 1én dung cu kep dau coc hodc
tam dém dau coc (hodc co thé lap nguoc lai)

Khoang cach lap dung thiét bi duoc quy dinh nhu sau:

- Tir tAm coc thi nghiém dén tdm coc neo hodc canh neo dt 16n hon 3D nhung
trong moi truong hop khong nhé hon 2 m;

- Tir coc thi nghiém dén diém gan nhét cta cac gdi ké 16n hon 3D nhung trong
moi truong hgp khong nho hon 1,5 m;

- Tir coc thi nghiém dén cac gbi d& dam chuan khong nho hon 1,5 m;

- Tir mdc chuén dén coc thi nghiém, neo va cac géi ké dan chat tai 16n hon 5D
nhung trong moi trudng hop khong nhé hon 2,5 m.

Coc duoc gia tai theo 2 chu ky nhu sau:

- Chu ky 1: Gia tai ¢én 1,5 tin sau do6 giam tai vé khong.

- Chu ky 2: Gia tai dén khi coc bi pha hoai.

MJi cip gia tai duoc giit cho dén khi dat 6n dinh bién dang: chuyén vi lin giam
dan va khong vuot qua 0,1 mm trong 1 gio quan tric sau ciing, nhung khong dwoc qué 2
gio v&i moi cap tai. Khi da tai, mdi cap ap luc duoc duy tri 30 phdt va quan trac chuyén
vi caa coc, riéng cap giam vé 0% duogc giit 1 h. Di véi chu ky 2, gia tai coc dén khi bi
pha hoai, ting tai moi Cép 25% cho dén khi chuyén vi miii coc dat 1,5 cm (twong tng 1,5
lan duong kinh coc, d=15 cm).

Trudce khi tién hanh thi nghiém, thi nghiém vién gia tai trudc nham kiém tra hoat
dong cua thiét bi va tao tiép xuc giita dau coc thi nghiém va thiét bi thi nghiém. Tién
hanh gia tai trude bang 5% tai trong thiét ké, gitr tai trong 10 phut, sau d6 giam tai vé cip
0%, diéu chinh lai cac ddng hd do chuyén vi ang vai cap tai 0%.

Chi tiét quy trinh thi nghiém dugc trinh bay & Bang 1.
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Bang 1: Quy trinh gia tdi, theo ddi va ghi sé liéu thi nghiém nén tinh coc BTCT [8]

Cép tai trong | Thei gian duy tri tai trong thi | Thai gian theo di va ghi chép
p - - X r - 7 -
thi nghiém nghiém lén dau coc thiwr so liéu thi nghiém
5 04 Gilt trong 10° dé loai trur cac
bien dang do xep tai gay ra
0% Ghi s0 liéu ban dau
25 % T6i thiéu 1 gio va dat d6 1an on A i aihe .
50% | dinh quy uéc 0,25 mm/gid, nhung foh' ggfg‘:)?j 5“;""5;2(‘)’} diem 0,
75 % khong qua 2 gio PTE T
~|Ghi ket qua ¢ cac thoi diem O;
100 % Duy tri trong 6 gio va dat d6 1un on [10°; 20°; 307; 45” va 607; 120° va
0 dinh quy udc tiep tuc 60’ mot lan cho dén hét
thoi gian quy dinh
50 9% 30 philt ?()h’l ;S'E 3;30(3 cac thoi diém O;
. Ghi két qua & cac thoi diém O;
0, ’
0% 60 phut 10°; 20%; 30°; 45’ va 60’
25 %
50 % . Ghi két qua o céc thoi diém O;
75% 30 pht 10%; 20" va 30°
100 %
0, A= = A N =\ \ N A i )
125 % T.OI thiéu Iq 1 gio va dat fil‘o IUn 6n Ghi két qua & cc thoi diém O:
150 % dinh quy udc 0,25 mm/gio, nhung 10°: 20 30°: 45’ va 60°
175 % khbng qua 2 gio PTE T
Duy tri trong 24 gio va dat do 1tn %" l;%t, .qgg,.o 4(?,9 gz)m ?lzeor? \?a
V) A : 4 A p H A ) B B 2 B A ;
200 % on dinh quy uchyc,}Ila)r/lthol gian nao tiép tuc 60’ mét lan cho dén hét
auho thoi gian quy dinh
150 % ) S S
100 % 30 phit (130h| ggt 3;30(3 cac thoi diém 0;
50 % ’
. Ghi két qua ¢ cac thoi diém 0;
0 )
0% 1 gio 10°; 20°; 30%; 45’ va 60°

4. Két qua thi nghiém nén tinh coc BTCT tiét dién nhé

Tir s6 liéu thu duge khi thi nghiém nén tinh cic coc BTCT tiét dién 15x15 cm,
cac biéu d6 sau day da duoc thanh lap:

- Biéu d0 quan hé Tai trong - Chuyén vi.

- Biéu d6 quan hé Chuyén vi - Thoi gian.

Trong nghién ciru nay, sé lugng coc trién khai nén tinh 14 6 coc & 3 dia diém.
Hinh 3 va Hinh 4 thé hién duong cong quan hé tai trong - chuyén vi va quan hé chuyén
vi - thoi gian cua coc 1A va 2B tai 2 cong trinh khac nhau, trong do:

- Trong biéu d6 quan hé tai trong - chuyén vi, dudng cong chu ky I thé hién két
qua thi nghiém nén tinh ciia coc khi gia tai theo chu ky I, tir 0% 1én 100% rdi giam dan
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vé 0%. Puong cong chu ky II thé hién két qua thi nghiém do chuyén vi ciia coc khi gia
tai theo chu ky II, ttc 13 gia tai tir 0% dén khi coc bi pha hoai hodc ding thi nghiém do
cac nguyén nhén quy dinh trong tiéu chuin TCVN9393:2012.

- Trong biéu dd quan h¢ chuyén vi - thoi gian, gid tri chuyén vi trung binh cta coc
do dugc twong g voi cac cap tai trong tir 0% dén khi pha hoai dugc thé hién trén db thi.

Tt hai dd thi nay cua mdi coc, gia tri suc chiu tai s€ dugc xac dinh. Stc chiu tai
ctia coc duoc xac dinh theo tiéu chuin nhu sau:

a. Phuong phap d6 thi dua trén hinh dang duong cong quan hé tai trong - chuyén
Vi.

- Trudong hop duong cong bién doi nhanh, thé hién rd diém tai d6 d6 doc thay doi
dot ngét (sau day goi la diém uon) strc chiu tai giéi han bang tai trong twong tng voi
diém duong cong bat dau bién ddi do déc.

- Néu duong cong bién doi cham, kho hodc khong thé xac dinh chinh xac diém
udn thi cin clr vao gia tai va quy trinh thi nghiém dé chon phudéng phap xac dinh stc
chiu dung tai gidi han.

b. Phuong phéap dung chuyén vi gii han twong tng véi strc chiu tai gidi han: Suc
chiu tai gioi han bang tai trong tuong ung véi chuyén vi bang 10 % duong kinh hoac
chiéu rong coc.

c. Xét theo tinh trang thuc té thi nghiém va coc thi nghiém

- Sirc chju tai gidi han bang tai trong 16n nhat khi dimg thi nghiém (truong hop
phai ding thi nghiém sém hon dy kién do diéu kién gia tai han che)

- Sirc chiu tai gioi han dugc ldy bang cap tai trong trudc cp tai gy ra pha hoai
vét liéu coc.

Quan h¢ tai trong - chuyén vi
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Hinh 3: C4c biéu do quan hé cia coc 1A - Cong trinh nha éng Lé Vin Dat
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Quan h¢ tdi trong - chuyen vi
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Hinh 4: Céc biéu d@6 quan hé ciia coc 2B - Cong trinh nha dng Pham Vin Tao

Tt cac phuong phép néu trén, suc chiu tai cia coc thir nghiém dugc xéac dinh va
the hién trong Bang 2.

Bang 2: Sitc chiu tai cua coc thir nghiém

TT | Tén coc Cong trinh ;??:g:i%ﬁ Stre c(l_;_l)u tal
1 1A Nha 6ng Lé Van Dat 27, 28/5/2019 2.625
2 3A Nha 6ng Lé Van Dat 29, 30/5/2019 3.375
3 1A Nha 6ng Pham Van Tao 10, 11/7/2019 2.625
4 2B Nha 6ng Pham Van Tao 12, 13/7/2019 2.625
5 2A Nha ba Lé Thi Ngoc Huong 09, 10/3/2020 2.625
6 3B Nha ba Lé Thi Ngoc Huong 11, 12/3/2020 3.000
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Tai mdi cong trinh ¢6 02 coc duoc thi nghiém. Theo két qua tong hop & Bang 2,
tac gid c6 mot s6 nhan xét sau:

- Strc chiu tai gidi han cta coc nhod nhat 13 2.625 tin (4/6 coc). Stc chiu tai 1on
nhét dat 3.375 tan (01 coc). Coc con lai cho gia tri strc chiu tai 3.000 tin. Nhu vay, gia tri
stre chju tai pho bién 1a 2.625 tan.

- Véi quy mo cong trinh 1a nha thap ting, nha dan cap 4 va tir két qua thi nghiém
nén tinh hién trudng, gia tri sttc chiu tai cho phép cua coc BTCT tiét dién nho co thé lay
bang 2 tan (ddi v6i truong hop nén cong trinh da dwoc gia ¢ tir trude, hodc nén cii) va
1,5 tAn (v6i cac truong hop khac).



Truong Dai hoc Vinh Tap chi khoa hoc, Tap 49, S6 1A/2020, tr. 42-50

4. Két luan

Nghién cttu danh gia stc chju tai cua coc BTCT tiét dién nho trén nén dat yéu
bang thi nghiém nén tinh nham thuc hién mot sé thi nghiém hién truong dé dua ra gia tri
stc chiu tai cua coc BTCT tiét dién nho. Két qua cho thay sic chiu tai cua coc BTCT
15x15 cm c6 thé iy bang 2 tin véi trudng hop nén cong trinh da dugc gia cb tir trudc,
hodc nén cii; 1,5 tin véi cac trudng hop khéc. Mic du sé lwong coc thi nghiém con it (6
coc), nhung két qua nghién ciru nay s& gop phan dinh huéng cho chi dau tu, tu van thiét
ké, co quan quan ly chat luong xay dung c6 cin ctr dé lya chon phuong 4n méng phu hop
trong diéu kién dia chét yéu, cong trinh thap tang.
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SUMMARY

EVALUATE THE LONGITUDINAL FORCE - BEARING CAPACITY
OF SMALL SECTION PILES
ON SOFT GROUND BY STATIC LOAD TEST

Currently, the small-section concrete piles foundation is applied relatively much
for low-rise residential buildings in weak geological areas. This study assessed the
longitudinal force - bearing capacity of small-section concrete piles on soft ground by
static load test. The aim of the research is to evaluate the bearing capacity of single
concrete pile. Piles were tested according to the procedure specified in TCVN9393:
2012. The results show that the bearing capacity of 15x15 cm concrete piles can be equal
to 2 tons in the case of previously reinforced buildings, or old foundations, and 1.5 tons
in other cases. The results of this study will contribute to the orientation for investors,
design consultants, construction quality management agencies to select the appropriate
foundation plan in weak geological conditions and for low-rise buildings.

Keywords: Small section concrete pile; static load test; foundation
reinforcement; weak geological area.
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