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Mbng coc
Phan tich phan t hitu han

phin mém Plaxis.
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Bai bdo nay phan tich anh hudng ctia kich thude dai méng (chidu cao, chiéu dai, chidu rong) dbi véi cac

thong s6 ap luc xubng coc, d6 lan cia nén dat duéi miii coc, noi luc trong dai coc thdng qua viéc st dung

Pile foundation

Finite element analysis

Plaxis software.

This paper analyzes the influence of the foundation cap size (height, length, width) on the parameters of

pressure on the pile, settlement of the ground under the pile tip, internal forces in piles through the use of

1. Gi6i thidu

Viéc tinh toén, thiét ké méng coc nha cao tAng thuc té hién nay,
kha nhiéu trudng hop khi tinh toan vé ap luc xubng coc, ndi luc trong
dai coc, d6 lan,..chva dugce ngudi thiét ké quan tam dén do cling ctia
dai coc (do quan niém di coc 14 cting tuyét d6i) vi viy anh hwong dén
két qua tinh todn, su 1am viéc thuc té clia coc va dai coc.

Viéc phan tich nhitng anh hudng cua kich thude dai coc (chiéu
cao, chiéu rong, chiéu dai) c6 ¥ nghia thic tién. D& xem xét anh hiéng
cta kich thudce (chiéu cao, chidu dai, chidu rong) dai coc d6i véi cac
thong sb ap luc xuéng coc, do lan ctia nén dit dudi miii coc, ndi luc
trong dai coc, phuong phap phin tit hitu han dwgc xem 14 phwong phap
hitu hiéu va thun tién st dung nhét, bai bio nay st dung phdn mém

Plaxis.

2. Co s& ly thuyét
2.1. Tinh todn méng coc dai thdp [1], [3]

¥ nghia vin d& méng coc dai thip 12 méng coc duge ciu tao véi
dai coc nim trong d4t tai d6 sdu ha, theo d6 phai thoa cic didu kién
lam viéc nhu sau:

—  Tai trong ngang H phai duoc can bing v&i 4p luc bi dong cta
dAt dé cho coc khéng bi téc dung cta lie ngang ma chi hoan toan lam
viéc chiu nén.

—  Mbmen ngoai lue dugc cin bing bdi cac phan lyc tai diu coc
véi céc toa do (x;, y;) cua coc.

—  Riéng dbi v6i méng chi c6 mot coc dit ding tdm thi can thiét
phai xem 12 coc an chiu mémen va tai trong ngang. Do d6 didu kién dé

xem nhu la méng coc dai thép 12 coc phai dugc bd tri c6 trén 2 cuc dé
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chéng lai mémen va chiéu sdu chén méng phai > h,,, dé chéng lyc ngang.
Phan Iy trén dAu coc c6 toa do (x, vy la:
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Trong do:
M,: mémen theo phuong truc y
M,: mémen theo phuong truc x
x;: toa dd phuong x cta coc thit i so v&i vi tri tai trong
y; : toa d0 phuong y clia coc thit i so v§i vi tri tai trong
Piéu kién cin phai kiém tra d& thoa mén cho coc chiu nén 16n
nhit (Xmax) 12 :
P Q4
Stic chiu tai cho phép ctia coc:

Yo _ Rek
= x ek

Yn Yk
vGi
v, 12 hé s6 didu kién 1am viéc, léy béng 1 vGi coc don va bﬁng 1.15
trong méng nhiéu coc
¥, 12 hé s6 tin ciy vé tAm quan trong ctia cong trinh, 1iy bang 1,2; 1.15;
1.1 twong Gng v&i tAm quan trong clia cong trinh cAp I, 11 va III [5]
¥i 12 hé sb tin cay theo dit [5]

2.2. M6 hinh Mohr - Coulomb trong Plaxis [2]

Pbugce dua trén ¥ twdng ciia qui lut can bing dan - déo véi
ngudng cb dinh khéng bi tic dong bi bién dang déo vi trong trang
théi itng suit ctia mot diém nim trong mit nguwdng dan hdi thuln tay
(Hinh 1). Khong c6 quy ludt tii bén hay héa mém yéu ciu véi mod
hinh Mohr - Coulomb. Mé hinh nay twong dbi don gian dé st dung,
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thuwong ding dé tinh toan gin dlng cc Gng x{ & giai doan diu ctia

dét v6i 5 thong sb co ban.

G,

>

//
G,

Hinh 1. Miit bao pha hoai Mohr-Coulomb trong khéng gian ng suét.

3. Vi du minh hoa
3.1 Baitodn

Xét cong trinh Vin phong 1am viéc, sb 63 Tran Anh Téng, thanh
phé Quy Nhon, tinh Binh Pinh. Cong trinh nay gdm 10 ting, c6 kich
thwée mit bing (16,9 x 7,97)m, ndm trén nén dit c6 16p 1: Lép dit dép
phé thai xay dyng (sét, 4 sét, cat dim) cao ti¥ 1 — 1,5m, 16p 2: 16p cat
thé (mau vang nhat, xam tring) chidu day 16 — 17,5m, 16p 3: 16p sét
(mau xanh, vang nhat) day 10 — 14,5m, 16p 4: 16p cat (cat min, cét tho
vira) chiéu day chua x4c dinh. Mat béng b tri coc khoan nhdi (39 coc,
D = 0,5m, L= 17 m) (Hinh 2).
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Hinh 2. Mt bang b6 tri méng coc khoan nhdi Vin phong lam viéc.

- Céng trinh dwgc mé hinh 3D trong phin mém ETABS V17
(Hinh 3).
- Xuét phan Iyc chan cot tit phin mém ETABS, xét méng coc
khoan nhdi M2.
- M6 hinh méng M2 trong phin mém Plaxis 3D Foundation
(Hinh 4).
Lin lwot thay dbi chidu cao dai coc Hy = 1,8m, 2m, 2,2m, 2,4m
@& phan tich phan luc diu coc (Pi), ndi Ivc dai coc (Momen M,, M,) va

d6 lin méng (S).

Tiép tuc thay d6i bé rong dai coc bing cach thay dbi khoang cach
cac coc trong dai 1an luot 1a 3d, 4d, 5d, 6d (d: dvong kinh coc) dé phan

tich phan luc diu coc va noi lve di coc.
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Hinh 4. M6 hinh méng M2 bing Plaxis 3D Foundation V.21.
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3.2 Két qud tinh todn

Bang 1. Bang tdng hop két qua tinh to4n phan lic dAu coc theo phwong phap giai tich va phitong phap PTHH, bai to4n thay dbi chiéu cao dai coc.

Chiéu cao dai H;=1,8m Hy=2m Hy = 2,2m Hy; = 2,4m
Phuong phap Giai tich PTHH Giai tich PTHH Giai tich PTHH Giai tich PTHH
P1 (kN) 356,40 94,43 346,69 96,46 336,99 98,58 327,28 100,12
P2 (kN) 737,16 141,12 744,63 147,13 752,11 153,09 759,58 157,66
P3 (kN) 399,89 762,97 392,42 769,17 384,95 775,36 377,48 779,13
P4 (kN) 780,65 882,89 790,36 888,96 800,07 895,09 809,78 899,95
Téng 2274,11 1881,42 2274,11 1901,17 2274,11 1922,12 2274,11 1936,87

Bang 2. Bang tdng hop két qua tinh to4n d6 lin méng theo phuong phép giai tich va phuong phap PTHH, bai toén t

hay d6i chiéu cao dai coc.

Chiéu cao dai Hy=1,8m Hy = 2,0m Hy =22m Hy = 2,4m
Phuong phap Giai tich PTHH Giai tich PTHH Giai tich PTHH Giai tich PTHH
D6 lan (cm) 1,49 0,88 1,49 1,11 1,49 1,12 1,49 1,13

Bang 3. Bang tdng hop két qua tinh to4n ndi lyc dai coc theo phitong phép giai tich va phuong phap PTHH, bai toan thay ddi chiéu cao dai coc.

Chiéu cao dai H; = 1,8m H; = 2m H; = 2,2m H; = 2,4m
Phuong phap Giai tich PTHH Giai tich PTHH Giai tich PTHH Giai tich PTHH
M, (kNm) 1143,52 768,01 1161,71 777,07 1189,83 786,135 1212,58 838,73
M, (kNm) 2451,41 1011,83 2478,38 1030,99 2050,86 1050,26 2531,94 1580,3
Bang 4. Téng hop két qua tinh toan phan Ivc diu coctheo phitong phap PTHH, cic trwdng hop bé rong dai coc thay dbi.
Khoang céch cac coc trong dai 3d 4d 5d 6d
P1 (kN) 94,43 127,91 102,96 250,51
P2 (kN) 141,12 348,83 295,97 150,97
P3 (kN) 762,97 811,89 787,31 801,82
P4 (kN) 882,89 880,27 886,82 890,20
Téng 1881,41 2168,90 2072,16 2093,50
Bang 5. Tong hop két qua tinh todn ndi lvc dai coc theo phwong phap PTHH, cac trudng hop bé rong dai coc thay dbi.
Khoang céch cac coc trong dai 3d 4d 5d 6d
M, (kNm) 1143,52 1524,69 1905,86 2287,04
M, (kNm) 2451,41 2860,46 3146,25 4102,07

Két qua phén tich phan Iyc diu coc bing phin mém Plaxis 3D
Foundation cho théy, khi kich thuée dai coc (chidu cao, chiéu rong dai)

thay dbi thi gia tri tdng phan Iyc bi anh hwdng khong nhiéu (Bang 1,

Bang 4).

Két qua phan tich d6 lin bing phin mém Plaxis 3D Foundation

Két qua phan tich ndi Iyc dai coc bing phdn mém Plaxis 3D
Foundation v&i cdc bai toan thay dbi kich thuée dai coc (chiéu cao,

chiéu rong di) cho thdy néi e dai bi anh hwong khi mé rong dai coc,

nodi luc dai tdng 1én khi dai coc dwge mé rong. Noi luc dai trong cac bai

cho thdy, khi thay db6i chiéu cao dai thi két qua phén tich d¢ ltn trong 5).

bai toan nay 14 khéng déng ké (Bang 2

).

toan thay déi chidu cao dai bi anh hwdng khong dang ké (Bang 3, Bang
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4. Két luan

Chiéu cao dai coc anh hwéng khéng dang ké dén céc thoéng sb noi
lyc trong dai coc, 4p lvc xudng coc, d6 lin.

Khi bé réng dai coc thay dbi theo cac triwdng hop ting khoang
cach coc trong dai thi n6i luc trong dai (M6 men dai coc) c6 sy thay dbi
d4ng ké. Trong bai béo nay, gi4 tri ndi lc dii ting 1én khi thay dbi
khoang céch céc coc nhu cic trudng hgp tinh todn khoang 20 %. Gia
tri tdng phan lyc diu coc khéng bi anh hwéng nhidu. Tuy nhién lic
phén phéi vao cic coc khong ddng déu, gia tri phan luc tai titng coc thi
6 sy thay dbi theo hiéng giam din theo chiéu tac dung clia mé men

chéan cot.
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