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TOM TAT

Theo phuwong phép tinh todn két cdu tong thé cong trinh ngam la tinh todn c¢é ké dén sw twong tac
giita ddt nén va cdc bé phén ciia két cau cong trinh ngam. Trong bai bdo ndy mét vi du cu thé vé si
twong tdc gitka mong coc dai thap véi dé ciing 16 xo coc da dwoe néu ra. Viée tinh todn do cimg 1o
x0 tdp trung va phdan bé anh hwéng dén ni luc ciia dai coc. M6 phong dé ciing 10 xo coc theo mé
hinh Column Support va Soil Support dwge tién hanh bang phan mém Safe. Két qua nghién ciru cho
thdy cing diéu kién dia chat nhie nhau, mé hinh héa cdc coc thanh cdc hé goi 16 xo dan hoi phdn
b6 chénh léch néi liec trong dai cang tang, khodng dao dong 16m nhat la (0,20+1,12%). Dia vao két
qud nay, khi thiét ké két cau cong trinh ngam chon lwa mé hinh tinh phit hop.

Tir khoa: Column Support, Soil Support, D¢ citng lo xo, Lo xo coc, M6 hinh Winkler

ABSTRACT

According to the method of calculating the overall structure of underground works, the calculation
takes into account the interaction between the ground and the components of the underground
structure. In this paper, a specific example of the interaction between the low pile cap foundation
and the pile spring stiffness has been presented. The calculation of the concentrated and distributed
spring stiffness affects the internal force of the pile cap. Simulation of the pile spring stiffness
according to the Column Support and Soil Support models was conducted using Safe software. The
research results show that under the same geological conditions, modeling the piles into elastic
spring bearing systems increases the distribution of the internal force difference in the cap, the
largest fluctuation range is (0.20~1.12%). Based on this result, when designing the underground
structure, choose the appropriate calculation model.

Keywords: Column Support, Soil Support, Spring hardness, Pile spring, Winkler model

1. PAT VAN PE Tuy nhién, van dé dit ra can c6 su danh gia

Trong nhitng nim gan ddy, cong cu tinh
toan da phat trién rat manh va viéc giai quyét
bai toan tuong tic moéng — nén hodc tong thé
két cAu bén trén — mong — nén thuén loi hon
rat nhiéu. Chung ta khong phai cb géng theo
hudng tim 101 giai tich ma dung phuong phap
sO da phat trién. Méng va nén duge mo ta bang
nhirng phan tir trong hé tong thé, s& dugc phan
tich ndi luc, bién dang cia méng va hé két cau
bén trén, dudi nhitng bién dang cta nén [4-9].
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hop 1y d6 cimg cua 16 xo tap trung va phan bd
tir 46 giai quyét bai toan moéng coc dai thap.
Dé giai quyét van dé trén, nhom tac gia tién
hanh nghién ctru “Phan tich ng dung va so
sanh dd cting 10 xo coc theo mo hinh Column
Support va Soil Support” voi muc dich ap
dung do cung 10 xo tap trung va do cing 1o
xo phan bd dé tinh toan mot cong trinh thuc
té. Tir d6 chon so dd tinh nao phu hop hon vé
tinh tién dung.



Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

2. MO HINH PAI CQC VA CONG
THU'C TINH TOAN PQ CUNG CUA LO
X0 CQC

2.1. Céc gia thuyét ban dau
- Bo qua ma sat giita dit va dai mong.
- B6 qua trong luong dét trén dai mong.
- Coc chi chuyén vi theo phuong thing dimg.
- D¢ cing cua 10 xo duge xac dinh theo
ket qua thi nghiém tai hi¢n truong.

Vach

Pai coc

Coc bé tong

Hinh 1. Mb hinh tong quét dai coc dudi vach
thang may

2.2. M6 hinh dai coc Column Support

Mo hinh héa céc coc thanh cac gbi dan
hoi tap trung tai trong tam tiét dién coc, cho
coc chuyén vi theo phuong dimg (phuong z),
ngin can coc chuyén vi theo phuong ngang
(phuong x, y). Gan cac lién két ngin can
chuyén vi ngang cua cac coc theo hai phuong
tai du coc.

=

;% G6i 10 xo

Hinh 2. M6 hinh hoa céc coc thanh cac 26i 10 x0
dan hoi tap trung
bac trung do ciing cua 10 xo dugc chon
la tai nhitng vi tri coc thay thé bang 10 xo tap
trung dat tai trong tam ti€t di¢n coc: [10, 11]

c-= (1)
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C,: B0 clmg cua 10 xo tap trung, (kN/m);
P: tai trong thiét ké cua coc, (kN); S: d¢ lun
cta coc, duge xac dinh tir két qua thi nghiém
coc tai hién truong, (m).

2.3. M6 hinh dai coc Soil Support

Mo hinh héa cac coc thanh cac gbi dan
ho6i phan bd trong pham vi tiét dién coc, cho
coc chuyén vi theo phuong dimg (phuong z),
ngin can coc chuyén vi theo phuong ngang
(phuong x, y). Gan céac lién két ngin can
chuyén vi ngang cua cac coc theo hai phuong
tai dau coc.

+—— Vach
— bai coc

Hé goi o xo

Hinh 3. M6 hinh hoa céc coc théph cac hé géi 1o
x0 dan hoi phan bo
Dic trung do cung ctia hé gdi 1o xo dugc
chon 1a tai vi tri coc thay thé bﬁng hé géi 16 x0
phan b trong pham vi tiét dién coc:
c =L 2)
Sx A

C: D0 cung cla hé g6i 10 xo (KN/m?); P:
tai trong thiét ké cia coc (kN); S: d6 lun cua
coc, duoc xac dinh tir két qua thi nghiém coc
tai hién truong (m); A: dién tich mat cat ngang

cua coc (m?).

3. MO PHONG PAI CQC BANG
PHAN MEM SAFE

Cong trinh duoc tac gia chon dé mo phong
la cong trinh Tru s¢ lam viéc Chi nhanh Ngan
hang Ngoai Thuong Soc Trang dugc xay dung
tai phuong 3, thanh phd Séc Tring, tinh Soc
Trang. Toa nha c6 cong nang lam khu giao
dich, van phong lam viéc khu vuc dau xe ndi
bd va cac kho chuyén dung (kho tién, kho luu
trir ho s0), s6 tang: 09 tang cao (01 ting ham,
01 tang trét, 8 lau, 1 lau k¥ thuat). Hé thong
moéng cong trinh duge s dung béng coc bé
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tong cot thép duc san tiét dién 300x300, chiéu
dai coc 33m. Chicu sau ddy moéng so vdi mat
dat tu nhién la 3,3m.

‘CONG CHiNH

Fe o ¢ o o
Hinh 4. Mit bang tong thé cong trinh Try so lam
viéc Chi nhanh Ngan hang Ngoai Thuong

3.1. Tai trong tac dung lén mong

Khao sat mot dai coc bé tong cbt thép véi
mit bang (Hinh 5). Dai coc day 1500 mm; Tai
trong tai chan vach dugc thé hién (Bangl).
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Hinh 5. Mit bang dai coc M3

Bang 1: Téai trong tac dung tai chan vach

A tt
N Q]
VA Ny | (kN) | (KN)

M tt
(KN.m)

M
(kN.m)

P3B [4841,77|276,45| 54,92 | 32,24 | 780,94

P3A [5698,521466,63(249,50| 201,22 | 656,58

99,97

P2 |7836,65|175,54|580,07|4291,10

S6 14 (09/2025)

3.2. Két qua thi nghiém coc bang tdi trong
tinh nén doc truc
3.2.1. Xac dinh suc chiu tai gioi han
Stic chiu tai gidi han cua coc thi
nghi¢m dugc xac dinh bang phuong phap do
thi dua trén duong cong quan hé tai trong —
chuyén vi [12-14]

Tai trong (kN)
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

Chuyén vi (mm)

=@ @Chu ky 1: 100%Ptk e=@mChu ky 2: 240%Ptk

Hinh 6. Biéu db quan hé tai trong — chuyén vi

Bang 2: Bang tong hop két qua thi nghiém
coc thur s0 20, cong trinh Try s¢ lam viéc Chi
nhanh Ngan hang Ngoai Thuong S6c Trang
[14, 15].

Chu | Taithi | %Tai | Thoi | Chuyén
ky thi | nghiém | trong | gian | vidau
nghiém | (kN) |[thiétke | gil tai coc
(%) | (phut) | (mm)
Giatai | 50 5 10
truge 00 0 10 0,00
Chuky 1| 250 25 120 1,54
500 50 120 3,24
750 75 120 5,28
1000 | 100 | 360 8,28
500 50 30 6,24
00 0 120 1,04
Chuky2| 250 25 30 2,71
500 50 30 4,64
750 75 30 6,73
1000 | 100 120 8,50
1250 | 125 120 | 10,15
1500 | 150 | 360 | 12,41
1750 | 175 120 | 14,67
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Chu | Taithi | % Tai | Thoi | Chuyén

ky thi | nghiém | trong | gian | vidau
nghiém | (kN) |[thiétke | gilr tai coc

(%) | (phut) | (mm)

2000 200 120 17,31

2250 225 120 20,43

2400 240 1440 | 23,66

2000 200 60 23,26

1500 150 60 21,91

1000 100 60 17,12

500 50 60 11,90
00 0 30 5,78

3.2.2. Xac dinh suc chiu tai cho phép

Strc chiu tai coc don cho phép dugc xac
dinh bang ti so strc chiu tai gioi1 han chia véi
hé sb an toan [12, 13]

P —i 3)
cp - F;

P suc chiu tai cho phép (kN);

Pgh:sﬁ’c f:hju tai gidi han (kN);

F : h€ s6 an toan.

Tir két qua thi nghiém xac dinh stc chiu
tai coc don cho phép cua coc thi nghi¢m véi
hé s6 an toan F=24

P
P =8 2400 _ 1000(kN) “4)
°* F 24

N

3.3. Két qud mé phéng va so sanh néi luc
Bai toan nay duogc gidi theo hai mé hinh:

(1) M6 hinh dai coc column support gan
cac coc thanh cac gbi dan hdi tap trung tai
trong tam tiét dién coc, cho coc chuyén Vi
theo phuong dimg, ngin can coc chuyén vi
theo phuong ngang. Gan cac lién két ngan can
chuyén vi ngang cua cac coc theo hai phuong
tai dau coc (Hinh 7). B§ cing cua 10 xo dugc
chon 1a tai nhiing vi tri coc thay thé béng lo xo
tap trung dat tai trong tam tiét dién coc.

= P = LOJ =134048,3(kN / m) (5)
S 7,46x10

C,: d6 ctng cua 16 xo (kN/m);

P: tai trong thiét ké ciia coc (kN);

S: d6 lan cua coc, duoc xac dinh tir két
qua thi nghiém coc bang tai trong tinh nén doc
truc (m).
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(2) Mo hinh dai coc soil support gan cac
coc thanh cac gbi dan hdi phan bd trong pham
vi tiét dién coc, cho coc chuyén vi theo phuong
dung, ngin can coc chuyén vi theo phuong
ngang. Gan céc lién két ngin can chuyén vi
ngang ciia cac coc theo hai phwong tai dau coc
(Hinh 8). B0 cing cua 10 xo dugc chon la tai
nhiing vi tri coc thay thé bang hé 10 xo phan
bd trong pham vi tiét dién coc.

C = P _ 1000
TSxA4 7,46x107 x0,09

C,: do clng cua 10 xo (kN/m’);

=1489425,1(kN / m’) (6)

P: tai trong thiét ké cua coc (kN);

S: d6 lan cua coc, dugce xac dinh tir két
qua thi nghi¢m coc bang tai trong tinh nén doc
truc (m);

A: dién tich mit cit ngang cta coc (m>).

Hinh 8. So @6 tinh mé hinh dai coc Soil support
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(a) Column support
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(b) Soil support

Hinh 9. Moment udn trong dai mong trudng hop coc ép
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(c) Column support
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(d) Soil support

Hinh 10. Lyc cit trong dai mong truong hop coc ép

Bang 3: So sanh két qua tinh toan noi luc 16n nhét trong dai méng theo mé hinh
Column support va Soil support truong hop coc ép

TT M6 hi n.h yymax XXmax yymax XXmax
(kN.m/m) (kN.m/m) (kN/m) (kN/m)
1 Column support 4937,24 2094,77 3896,75 2624,57
2 Soil support 4990,07 2099,03 3940,62 2638,88
3 Sai s6 1,07% 0,20% 1,12% 0,54%
Bang 4: Phan tich tmg dung mo hinh column support va soil support truong hop
coc ép [1-3]
TT | Noi dung Mo hinh Column support Mo hinh Soil support
1 | Chialu6i | Chianho dai méng, tao cac nut tai cac  |Chia do, khoang cach chia ao bé“lng 1,0 m.
coc. Do d6, sé tao ra rat nhiéu phan tirnat|  Van giit nguyén cac Shell spring 16n
Edit menu ® > Divide shell Assign menu > Shell > Auto mesh option
2 | Bocing |Chianit va gan d9 cing 10 xo tai nut coc [Chon cac Shell tai vi tri 1a cac coc gan do
16 x0 coc '!'!' Assign menu > Joint > Spring = cimg 10 xo
£ Assign menu > Shell > Area spring
3 Mirc 46 | Tén nhiéu thoi gian dé nhdp cho timg nut| Dung mé hinh tinh nhanh, d& dang hiéu
hiéu qua | tai vi tri coc, kho hiéu chinh mdi khi da | chinh mé hinh tinh khi thay doi phuong
chia that phan tir nut an thiét k& coc

105




Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

Comparison of Column Support and Soil Support

5000 1.07% . Column support

Soil support

4000

3000

Value:

2000

1000

Myymax (kN.m/m) Mxxmax (kN.m/m)
Parameters

Hinh 11. Biéu db so sanh két qua

Vyymax (kN/m) Vxxmax (kN/m)

4. KET QUA NGHIEN CUU VA
THAO LUAN

4.1. So sanh noi luc

Duya vao Bang 3 thé hién so sanh noi luc
trong dai moéng khi tinh toan theo hai mo
hinh Column support va Soil support d6i véi
truong hop coc ép. Cung diéu kién dia chat
nhu nhau, mo hinh hoéa cac coc thanh cac hé
g6i 10 xo dan hdi phan bd chénh 1éch noi luc
trong dai ting, khoang dao dong 16n nhat la
(0,20+1,12%). Tuy nhién st dung md hinh
soil support thi tién lgi hon nhiéu, do d6 nén
duogc sir dung trong thue té khi tinh toan mong
coc €p.

Nhan xét: Sai sé gitta hai mo6 hinh nhé
(dao dong tir 0,2% dén 1,12%), cho thiy két
qua tinh toan ndi lyc theo hai phuong phap la
tuong ddi twong déng va dang tin cay.

4.2. Phan tich rng dung mo hinh

Dua vao Bang 4 phan tich tmg dung hai
md hinh: chia ludi Column support phai chia
nho dai mong tai tmg vi tri coc, dan dén nhiéu
phan tir nat, ton cong chinh stra. Soil support
chia luéi déu véi khoang cach 1,0 m, giit
nguyén cac Shell 16n, don gidn hon. BJ cliing
16 x0 coc Column support: gan d§ cing tai
ting nut vi tri coc — phtc tap. Soil support:
gan truc tiép cho cac Shell tai vi tri coc —
thuan tién hon. Mac do hi¢u qua Column
support: ton thoi gian nhap s6 liéu, khé hidu
chinh khi thay doi thiét ké. Soil support: dung
mo hinh nhanh, d& diéu chinh khi thay dbi
phuong an.

4.3. Thao ludn

Do chinh xac: Ca hai md hinh cho Két
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qua ndi luc gan tuong duong, chénh léch nho
< 2%. Do d6, vé mit k¥ thuat, mo hinh Soil
support c6 thé thay thé Column support trong
tinh todn noi luc dai coc ép. Minh chung lya
chon phuong phap xac dinh va xem xét cac
yéu té anh huong dam bao tinh chinh xac cho
mo hinh [10]

Hiéu qua tinh toan: Mo hinh Column
support pht hop khi cin nghién ciru chi tiét
{rmg x1r tai ting coc, nhung ton nhiéu thoi gian
dung mé hinh. M6 hinh Soil support c6 uu thé
vé téc do, tinh linh hoat khi thay d6i thiét ké
(sé lugng, vi tri, hoac do cung coc) [3]. Diéu
nay ddc biét quan trong trong giai doan thiét
ké so bo hodc khi can phén tich nhiéu phuong
an

5. KET LUAN

Tir két qua nghién ctu “Phéan tich tng
dung va so sanh d¢ cung 10 xo coc theo mod
hinh Column Support va Soil Support”, nhém
tac gia dua ra cac két luan sau:

- Cuing mot diéu kién dia chat nhu nhau,
mo hinh hoéa céac coc thanh cac hé géi 16 xo dan
hoi phan bd chénh 1éch moment trong dai ting,
khoang dao dong 16n nhat 1a (0,20+1,07%),
luc cit dao dong 16m nhit 1a (0,54+1,12%).

- Viéc lya chon mo hinh soil support lai
t6 ra uu viét hon vé mit tinh tién loi khi dung
hinh nhanh, d& dang thay d6i d6 ctmg cua 1o
X0 coc, phuong phép chia ludi. Quan trong
hon, md hinh nay van ddm bao an toan cho
thiét ké mong coc ép, dap Gmg yéu cau vé tinh
chinh xac va hiéu qua. Do do, md hinh soil
support nén dugc uu tién dp dung trong thuc
té dé tbi uu héa ca vé mat kinh té 1an tién loi
trong thiét ké nén mong.
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