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Tém tit. Coc dét xi ming duoc ap dung rong réi trong viéc xu 1y mong va nén dat yéu cho cac cong trinh
x@y dung giao thong, thuy l¢i, san bay, bén cang...nhu: lam tuong hao chéng thdm cho dé dap, sira chita
tham mang cong va day cong, gia cO dat xung quanh duong ham, 6n dinh tuong chan, chong truot dat cho
mai dbc, gia ¢ nén duong, mo cau dan... Tai thanh phé Quang Ngii, coc dat xi ming dugc sir dung dau
tién tai cong trinh khach san trung tim Hotel Central vao nim 2005. Trong nhitg nim gan day, hang loat
cong trinh nhu khach san Hung Vuong, Showroom Cong ty Huyndai, Khu dén cu Bau Ca Phat Dat... da
sir dung coc dat xi ming nhu 1a mot giai phap mong cho cac cong trinh thap tang (nho hon 9 ting), giam
dugc chi phi thi cong va hiéu qua vé mat kinh té. Trong bai bao nay, tac gia trinh bay két qua nghién ciru
viéc sir dung mong coc dat xi mang trong diéu kién dia chat khu vuc thanh pho Quang Ngai, dya trén mot
sO dy an dang trién khai xay dung.
Tur khéa: Coc xi mang dét, nén dat yéu, stc chiu tai, nhém coc, md phong Plaxis 3D, thiét ké Mathcad.

1. GIOI THIEU

Vao dau nhitng ndm 2000, & Viét Nam chua c6 tiéu chuin riéng cho thiét ké thanh phén, thi nghiém vat
liéu hdn hop, thi nghiém mau ché bi, mau khoan cho riéng loai vat lidu dét gia cd xi mang. Vé tiéu chuin
tinh toan thiét ké cho riéng két cdu coc xi mang dat ciing chua duoc ban hanh. Dén nay, khi tiéu chuén
TCVN 9403:2012 [2] dugc ban hanh dya trén chuyén doi tir tiéu chuan TCVN 385:2006 [4] do Bo Xay
dung bién soan, mdt s6 cong trinh duoc xdy dung trong thoi gian gan day da s dung giai phap coc dat xi
mang nhu 13 mot giai phap thay thé cac loai loai coc truyén thdng (coc dong, coc nhoi). Tuy nhién, viéc
tinh toan thiét k&, tham tra cong trinh gilra cac bo phan chuyén trach con ton tai nhidu quan diém chwa théng
nhat vé phan tich két cau dang try dat xi ming cho méng cong trinh ciing nhu cong tac thi nghiém sirc chiu
tai mau vat liéu, strc chiu tai coc don, nhém coc.

Trong bai bao nay, tac gia da thyc hién mot s6 noi dung nghién ciru trén co so cac s6 liéu dia chat, vat liéu
coc xi mang dat ctia cong trinh Siéu thi Coop mart va tham chiéu cac dir liéu thuc nghiém cua cac cong
trinh trong khu vyc da thi cong gan ddy. Cac ndi dung nghién ctru bao gom:

- Thi nghiém vét liéu mau coc xi mang dét ché bj trong lic thi céng coc.

- Thi nghiém mau khoan coc xi mang dt.

- Thi nghiém stic chiu tai nén coc don.

- Thi nghiém str¢c chiu tai nén nhom coc.

- Nghién ciru tmg dung phan mém dia k§ thuat Plasix 3D phan tich két cAu coc xi mang dat.

- Thiét 1ap bang tinh thiét ké, kiém tra két cAu coc xi ming dat trén cd s& tiéu chuan TCVN 9403:2012.

- Phén tich strc chiu tai coc don, strc chiu tai nhom coc va hiéu trng nhém coc.

2. PHUONG PHAP NGHIEN CUU

2.1. Thi nghiém vt liéu coc xi miing dat

O cong trinh Siéu thi Coopmart, coc xi mang dat dugc str dung thay cho giai phap coc ¢p trén nén & cat
(chtr khong phai xir Iy nén dat yéu). Néu dé giam d6 lun, m6 dun b1en dang la thong sd cAn quan tm chinh,
con trong On dinh va chong truot thi thong sé cuong do lai 1a chi yéu. Dé ngan ngira vung 6 nhiém thi tinh
thim lai dugc xét dén dau tién. Do do, cac thi i nghiém sau dugc quan tdm nhiéu hon: Thi nghiém cuong do

khang nén n¢ hong va mo dun dan hdi cua mau vit liéu duoc lay khi thi cong (mau uét) va mau khoan sau
khi coc xi mang dat dat 28 ngay tudi.
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KET QUA NGHIEN CUU SU DUNG MONG COQC....

Béng 1: Két qua thi nghiém méu khoan

Tén coc 133 412 214 70 Trung
binh
Chicu séu 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
(m)
qu(Mpa) | 5.29 5.94 4.52 3.42 59 | 59 5.57 4.43 4.15 2.87 5.98 5.98 2.58 2.87 2.89 2.56 427
E(Mpa) | 46491 | 482.62 | 394.07 | 239.1 | 330.6 | 318.8 | 348.31 | 383.73 | 389.64 | 35422 | 35422 | 354.22 | 252.38 | 354.22 | 360.12 | 348.31 | 359.75
Béng 2: Két qua thi nghiém méu ché bi
A Trung
Tén coc 133 412 214 70 binh
Chicu séu 2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
(m)
qu(Mpa) | 9.06 9.47 8.45 807 | 1024 | 9.3 981 | 712 | 906 | 7.33 1024 | 9.13 7.19 906 | 712 | 7.8 8.63
E(Mpa) | 697.24 | 71033 | 634.08 | 71548 | 802.5 | 650.1 | 6902 | 5244 | 6132 | 5204 | 81520 | 650.1 | 5204 | 720.1 | 508.6 | 539.8 | 644.50

Hinh 1. Thi nghiém trén mau ché bi va mau khoan

Xir 1y thong ké tat ca cac s6 liéu qu va E ctia cong trinh Siéu thi Coopmart cho két qua sau:
+ Cuong d6 nén nd hong trung binh qus = 8.63 Mpa (mau udt); qus = 4.27 Mpa (mau khoan).
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Tac gia: Lé Tan
+ Mb dun dan hdi trung binh Eg = 644.5 Mpa (Mau u6t); Es = 360 Mpa (mau khoan).

2.2. Thi nghiém strc chju tii tinh coc don va nhéom cgc

Trong dy an nay, don vi thiét ké da gTé nghi thiy tinh mot coc dO’Il va moOt nhém coc gém 6 coc [3]. Cong tac
thi nghiém coc do Trung tam Tu van kiém dinh Pia chat Nén mong cong trinh [5] thuc hién. Két qua thir
tai coc don D=0.8m, L=10m va nhoém 6 coc D=0.8m céch khoang 1m cting véi dai coc 3.8x2.8x1.5m nhur sau:

Lead(Ten)

—
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Hinh 2. Thi nghiém coc don va nhém coc

2.3. M phéng bang phin mém Plaxis 3D

Muc dich cta nghién ciru nay 1a ding phan mém dé mé phong lai qua trinh thir tai dé kiém tra lai cac thong
s6 du bao tir phan tich trén mo hinh FEM va két qua thir tai thuc tai hién truong. Cac thong s du vao cho
dét va vat liéu coc léy tir ho so dia chat cong trinh cua dy an. Mot s6 s liéu khong c6 trong hd so dia chat
thi tham khao trong s6 tay dia k¥ thuat nhu sau [6]:

+ Lop dat 1: Cét pha, chiéu day trung binh 12.4m

+ Lop dat 2: Sét bun xam den, chiéu day trung binh 3.1m

+ Lop dét 3: Sét xam tring, chiéu day trung binh 0.85m

+ Dai coc BTCT 25KN/m?

+ Coc XM dét duong kinh 800mm c6 chiéu dai 10m.

+ Muc nudc ng::im cach mit dat tu nhién 2.3m.
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KET QUA NGHIEN CUU SU DUNG MONG CQC PAT XI MANG...

Nham du doan kha nang pha hoai qui uwdc twong Gng voi suc chiu tai cuc han ciia coc va nhoém coc, trong
mo hinh FEM md phong thém mét sd cip tai 16n hon cic cép tai cudi ciing cua thi nghiém tai hién truong.
Két qua chuyén vi lun trén mé hinh FEM 4y hiéu d¢ ltn giira tim coc va tdm tai nén dat tmg véi gbi ké
ctia dam chuan trén mo hinh thi nghiém thyc. Két qua phan tich d6 lun twong tmg vai cc cap luc thé hién

nhu sau:
Bang 2: Két qua thur tai tinh coc don
Cép gia tai (tén) 0 8 15 23 30 38 45 53 60 68 73
Do Iun tinh toan trén Plasix 3D (mm) 0 -0.13 | -0.28 -0.52 -0.74 -1.05 -1.33 -1.69 -2.08 -2.88 -4.14
Do 1an thi nghiém thuc té (mm) 0 -0.22 -0.29 -0.32 -0.4 -0.96 -1.28 -1.56 -2.27 - -
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Hinh 4. M6 phong trén phan mém Plasix 3D
Béng 3: Két qua thir tai tinh nhom 6 coc
Cép gia tai (tén) 0 45 90 135 180 225 270
D06 Ian tinh toan trén Plasix 3D (mm) 0 -0.49 | -0.86 -1.61 -1.92 -2.69 -5.36
Do lan thi nghiém thuc t& (mm) 0 | -031 | -0.66 | -1.06 | -1.59 | -2.37 | -5.10
0
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Hinh 5. M6 phong trén phan mém Plasix 3D

Qua thyc hanh phan tich ltn coc don va nhom coc trén phan mém Plaxis 3D ¢6 mot s6 nhan xét sau:
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+ Két qua phan tich lin kha nhay v6i su thay d6i mé dun dan hdi cac 16p dat va md dun dan hdi vat liéu
coc (Hinh 4).

+ Anh huong ciia vang 1an kha 16n tir 3D-5D (tiy theo gia tri tai trong) nén can ké dén do lun cua cac diém
nay so voi lan ¢ tdm coc khi so sanh véi dg 1an tm coc thi nghiém.

+ Sai khac lan giita tim coc gitra tinh todn va thi nghiém thtr tinh ctia mé hinh nay nam trong khoang tir 5-
10% (hinh 4 va hinh 5).

+ Néu tang thém hai cap tai trong so v6i thi nghiém ciia mé hinh coc don, d6 déc dudng cong P-S ting rat
nhanh. Néu tiép tuc ting dén cip 100 Tn chuong trinh dwa ra thong bao 1a két cu dit bi pha huy (bang 2
va hinh 4).

3. KET QUA VA THAO LUAN

3.1. Phén tich hé s6 nhém coc

Hé sb nhém coc da da duoc c{)ng bd trong nhiéu tai lié}l ky thuat. Tuy nhién, van con nhiéu van dé chua
duoc thong nhat, dac biét 1a do6i voi loai coc xi mang dat. Qua thi nghiém coc don va nhém coc cua cong
trinh Siéu thi Coop mart, phén tich hiu img nhém nhu sau: )

+ Theo thi nghiém thuc té: Lay bang ty so gitta d¢ ltin cua coc don trén duong cong P-S timg véi cap tai 45
tan va do lin cuia nhom coc g véi cip tai 6x45 tin =270 (tan) (cAp tai cudi cing), n = 1.28mm/5.36 mm
=0.24.

+ Theo tinh toan: Twong tu ldy bang ty s6 do lin giira hai cp tai, n = 1.33mm/5.1 mm = 0.26.
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Hinh 6: Pho tng suat m6 hinh coc don va nhom coc

3.2. Lap bang tinh thiét ké véi Mathcad

Hién nay MATHCAD dugc cac ky su xdy dung st dung rong rai dé 1ap cac ban tinh toan thiét ké cong
trinh. Mathcad cho phép trinh bay cac cong thirc tinh toan va dién giai trén mot trang vin ban rat dé kiém
soat cho nguoi thiét ké cling nhu ngudi thim tra. Nghién ctru nay thiét 1ap bang tinh toan chuyén cho try xi
ming dat trén co s& hudng dan ciia tiéu chuan TCVN 9403:2012 [2]. Cac noi dung tinh toan gom:

+ Dy béo kha ning strc chiu tai thing dimg ctia coc don va nhém coc xi mang dét.

+ Tinh toan kiém tra cuong d6 khbi mong gia cb bang coc xi ming dat.

+ Tinh toan bién dang kh6i méng gia c6 va nén dat dudi khdi mong gia cd.

97



KET QUA NGHIEN CUU SU DUNG MONG CQC PAT XI MANG...
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Hinh 7: Giao dién bang tinh trén Mathcad

4. KET LUAN VA KHUYEN NGHI

Qua céc van d& da nghién ctru phan tich va ddi chiéu véi két qua thuc nghiém loai coc xi ming dét cta cong
trinh Siéu thi Coopmart, tic gia c6 mdt s6 két luan nhu sau:

- Vi dia chat khu vic Thanh phd Quang Ngai phd bién 1a cat pha ting trén cing day 10-15m, néu ding
cong nghé coc xi mang dét thi cong bang phuong phép tron w6t voi ham lwong xi mang tir 300-320 kg/m?
vita thi c6 thé dat cuong do nén tir 3-8Mpa. M6 dun dan hdi vét lidu coc xi ming dat khoang 400-600Mpa.
Strc chiu tai coc L=8-10m khoang 30-40 tAn (strc chiu tai cho phép). Voi két qua nhu trén, loai mong try xi
ming dat c6 thé dung hiéu qua va kinh té cho cac loai cong trinh dan dung thap ting (nhé hon 9 ting) va
cac dang cong trinh khac nhu tuong vay, bo ke...

- Hé s6 nhém coc v6i cach b tri gan sat nhau 1a kha nho (<0.3), nén khong thé tinh toan du bao sirc chiu
tai coc don rdi du bao cho stre chiu tai nhém coc nhu cac loai coc thong thuong. Can xem xét va nghién
ctru thém vé cach tinh dy béo strc chiju tai cho ca nhom (try) coc xi mang d4t v6i nhiéu cau hinh bd tri nhom
coc khac nhau.

- Véi cac loai mong dung dang nhém coc xi mang dat dé chiu tai trong nhu mot giai phap méng cho cong
trinh, khuyén nghi nén qui dinh ca thtr tinh coc don va thir tinh ca nhom coc dé ¢ co s¢ danh gia tin ciy
hon vé kha ning chiju tai ciia mong.

- Vi cach tinh toan thuc hanh thong thuong, ¢6 thé sir dung hiéu qua phan mém Mathcad dé 1ap cac bang
tinh todn cic ndi dung méng coc xi ming dat theo cic cong thirc hudng din trong tiéu chuian TCVN
9403:2012.

LOI CAM ON

Tac gia xin chan thanh cam on Trung tdm Tu vén kiém dinh Dia chit Nén mong cong trinh da nhiét tinh
ho tro trong suot qua trinh tac gia thuc hién nghién clru cia minh.
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RESULTS OF RESEARCH ON USING CEMENT PILE FOUNDATION IN QUANG
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Abstract. Cement piles are widely used in the treatment of foundations and weak soil for construction
works of traffic, irrigation, airports, ports... such as: making waterproofing trenches for dikes and dams,
repairing seepage of culverts and culvert bottoms, reinforcing soil around tunnels, stabilizing retaining
walls, preventing landslides for slopes, reinforcing roadbeds, bridge abutments... In Quang Ngai city,
cement piles were first used at the Hotel Central project in 2005. In recent years, a series of projects such
as Hung Vuong Hotel, Huyndai Company Showroom, Bau Ca Phat Dat Residential Area... have used
cement piles as a foundation solution for low-rise buildings (less than 9 floors), reducing construction costs
and being economically effective. In this research, the author presents the results of the study on the use of
cement soil piles in the geological conditions of Quang Ngai city, based on a number of projects under
construction.

Keywords: Cement soil piles, weak ground, bearing capacity, pile group, Plaxis 3D simulation, Mathcad
design.
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