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TGM TAT

Str dung phuong phép mang khéi quy vac va ma phang béng phén
meém Plaxis 3D, bai bao dé cap dén dg lin cia mang coc ca xét anh
huéng cia cac mang |an can. D6i vai coc ma sat ca chiéu dai lon
hon 30m trong nén cét, két qua tinh toan theo phuong phéap mang
khdi quy wac cho thdy da lan cia mang coc ca thé tang dén 44,7%
khi chiu anh hutng cia cac mang 1an can bao quanh trong khi ket
qué md phang cho thady da lan gia tang dén 150%. Mang ca sd coc
nhu nhau b tri trong pham vi 3 |an bé ring mang ca the gay da lin
bd sung dang ké. KEt qua ma phang cho thédy pham vi viing &nh
hiréng gay lin bdl sung cac mang lan can chii yéu tap trung & doc
theo than coc va giam dan theo da sau, khac vai phreng phap mang
khii quy wéc xem vang anh huéng chiu lan chi trong pham vi nén
dudi miii coc. K&t qua phan tich ca theé gidp bd sung phuong phap
di tinh d@ lin méng coc hay bd tri méng coc phi hop hon khi thigt
ke

Tir khaa: Da lin; mong coc; mang khdi quy wac; Plaxis; trong tac
nén va mang.

ABSTRACT

Using conventional block foundation method and simulating with Plaxis 3D
software, the paper discusses settlement of pile foundations considering
influence of neighboring foundation. For friction piles with length greater
than 30 min sandy ground, the calculation results using conventional block
foundation method show that settlement of pile foundation can increase up
to 44.7% when influenced by surrounding pile foundation, while the
simulation results show an increase in settlement of up to [50%. Having an
equal number of piles arranged within a range of 3 times the width of
foundation can cause significant additional settlement. The simulation
results show that range of additional settlement caused by neighboring pile
foundation is mainly concentrated along pile shaft and decreases with
depth, unlike conventional block foundation method which considers
settlement only within subsoil below pile tip. The analysing results can help
supplement methods for predicting pile foundation settlement or
determining appropriate pile arrangements in design.

Keywords: Settlement; pile foundation; conventional block
foundation; Plaxis, soil - foundation interaction.

1.DAT VAN DE

Skempton va céng su (1953), Meyerhof (1959), Vesic (1968),
Mandolini va cong su (2005) da thu thap s6é liéu vé do lun cha 63
phuang an méng coc va coc don khac nhau dugc thi céng bang
nhiéu phuong phap: déng, ép, khoan nhéi. Két qua téng hgp cho
thay d6 Iin nhém coc luén bang hodc 16n hon so véi coc don. G.
Dai va cong su (2012) [1] da ti€n hanh thi nghiém nén tinh cac
moéng c6 s6 lugng coc trong méng khac nhau (bao gom 1, 2, 4
va 9 coc). Coc bé tong cot thép cé dudng kinh 400 mm, chiéu dai
20 va 24m vdi khodng cach 2,5 va 3d (d - dudng kinh coc) dugc
ha vao nén sét nhiéu 1&p. Két qua cho thay d6 1an cla coc don
nhé hon d6 1an ctia nhéom coc khi chiu cung tai trong bang tai
trung binh tdc dung lén tiing coc trong nhém va hiéu tng nhém
gay anh hudng bai khoang cach coc 16n hon so vai chiéu dai coc.
Nhiéu tac gia cho rang dé lin ctia nhém coc 16n hon d6 1un caa
coc don khi chiu tai trong bang tai trong trung binh cla coc
trong nhém la do d6 sau anh hudng ctia nhém coc Ién hon so
V@i d6 sau dnh huédng clia coc don.
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Do 1in clia coc va vung anh hudng trong nén dat gay ra do bién
phép thi céng hay trong qua trinh coc chiu tai cing dugc téng két
bang thuc nghiém va tinh toan [2], [3], [4]. T’ d6, cac phuong phap
du tinh d6 lun méng coc khac nhau dugce dé nghi nhu phuong phéap
nén tuong duong, phuong phap c6 xét dén ma sat gifta dat va coc
cing nhumét s6 phuong phap khac. Theo TCVN 10304:2012, d6 lin
cia mong coc dugc du tinh bang phuong phap méng khéi quy udc.
Viéc lya chon kich thuéc méng khéi quy udc phu thudc vao sé
lugng, chiéu dai va khoang cach coc b tri trong méng ciing nhu
dac trung co ly cta dat nén. Trong da s6 cac du an xay dung & Viét
Nam, chiéu dai coc thung dugc tinh toan thiét k& co gia tri I6n nén
kich thudc méng khéi quy uSc sé I6n tucng Ung, c6 thé gay tac dong
Ién méng 1an can. Hon nira, pham vi viing anh huéng cé thé réng
hon pham vi nén dat ¢ coc va gay anh huéng I1én méng lan can
trong pham vi nén dat xung quanh coc. Trong céc ho sa thiét ké, chi
tiét cho ting loai méng dugc tinh todn khi xem ching lam viéc doc
lap. Trong thuc té, khi cdc méng coc dugc bé tri gan nhau, dudi tac
dung clia tai trong cong trinh, dat nén xung quanh méng dich
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chuyén déng thai gay tai trong tac dung 1én méng lan can. Do do,
tai trong tac dung lén méng 1an can cé thé gay Iun bé sung cho
mong trong pham vi anh hudng.

oc (mm) B hin nl

{a) i 20'm (b)L=2M4m

Hinh 1.7y s6 gita d6 Iin nhém coc va coc don Rs: (a) chiéu dai coc 20 m, (b) chiéu dai
coc 24 m (G. Dai, 2012) [1].

2.D0 LUN CUA MONG COC CO XET ANH HUGNG CUA MONG
LAN CAN

Do khodng céch gitia cac coc trong cdc moéng khac nhau du I6n
nén anh hudng lén kha nang chiu tai khéng dang ké va hé s6 nhém
coc thuong chi dugc xét trong cac coc cia mét mdng. Trong khi do,
dé lin méng coc dugc tinh toan cho c& nhém théng qua nén hay
mong khoi tuong ty. Nhdm phan tich dé lun ciia méng coc c6 xét
anh hudng cta moéng lan can. Trong bai viét nay st dung hai
phuong phép tinh todn d6 ltn méng coc: (i) - phuong phap méng
khoi quy udc nham udc lugng pham vi anh hudng clia mong lan can
l1én vung chiu nén Iun va d6 lun gia tang, (ii) - phan tich mé phéng
bang phan mém Plaxis 3D nham danh gia dé lin gia tang va pham
vi dnh hudng c6 thé cé trong nén dat xung quanh méng coc. Viéc
tinh toan phan tich can c dir liéu thuc té tor du an chung cu hén
hap, khu dé thi sinh thai Nhon Hoi, TP Quy Nhon tinh Binh Binh.

Can cu ho so khao sat dia chat cong trinh va dia chat thay van
dugc thuc hién bai Cong ty TNHH H.2, ciu tao dia chat & khu vuc xay
dung c6ng trinh bao gém:

Lép 1: Cat tho viia, mau nau vang, chat via - rat chat, bé day 38,0
m, tri s6 N: 12 - 50, trong lugng riéng y = 15,8 kN/m?, gbc ma sat
trong ¢’ = 34, module téng bién dang Eo = 39400 kN/m?2.

Ldp 2: A sét, loang 16 xam xanh, nau vang, xanh nhat, xam tro,
cling, bé day 7,5 m, tri sé N: 31 - 50, y=19,9 kN/m?, ¢' =21°,¢’' =35
kN/m?, cudng do stic khang nén don qu = 168,3 kN/m? module téng
bién dang E, = 21800 kN/m?2.

L&p 3: Sét, mau xam xanh, xanh nhat, xdm tro, ndu vang, ciing -
rat cing, bé day 10,5 m, tri s6 N: 33-50, y=19,9 kN/m3, ¢’ = 20,5°, ¢’
=46 kN/m?, cudng do sutic khang nén don qu = 382,5 kN/m?2, module
téng bién dang Eo = 24500 kN/m?2,

L&p 4: A cat, mau nau vang, chit - rat chat, bé day 5,1 m, tri s6 N:
39-50.

LGp 5: Sét, mau xam xanh, ndu vang, xam vang, lan xanh nhat,
rat cing, bé day 9,4 m, tri s6 N > 50.

Muc nuéc ngam do trong giéng quan tric tai thoi di€ém khéo sat
6n dinh & cao d6 + 3,0 m (so v&i cao do VN 2000) Ung véi do sau
13,8m (so véi cao dcf)vkié'n trac).
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Hinh 2. S @6 mét bang méng cong trinh (a) va pham vi khu vuc khdo sat chi tiét cac
méng (b)

Can cU cau tao dia chat va tai trong céng trinh, coc khoan nhéi
duding kinh 800mm, chiéu dai 30,4m (dau coc & d6 sau 6,5m va mai
coc & d6 sau 36,9m), khoang cach gilta cac coc trong méng 3d
(tuong Ung la 2,4m) dugc thi cong dai tra cho cac méng khac nhau.
So d6 mat bang méng va chi tiét pham vi phan tich danh gia anh
hudng clia cadc moéng lan can lén d6 1Gn méng coc thé hién nhu &
Hinh 3. Viéc phan tich tap trung vao dé Iin ciia méng F9 dugc bao
quanh badi cdc méng khac nhau.

2.1. D4 ltiin cia méng F9 c6 xét anh hudng clia cdc moéng lan
can theo phuong phap méng khdéi uéc

Can cu cach bé tri coc trong méng va dac trung cd ly cta dat
xung quanh coc, xac dinh kich thuéc méng khéi quy udc & mat
phadng ngang mdi cog, chi tiét kich thudc mong va mat badng méng
khé&i quy udc thé hién nhu & Bang 1 va Hinh 3. K&t qua cho thay dién
tich mong khéi quy udc I6n hon nhiéu lan so véi dién tich cta dai
mong (Hinh 4). Dién tich méng khéi quy udc phu thudc cha yéu vao
chiéu dai coc cling nhu dac trung d6 bén cta dat xung quanh coc.
So d6 dién tich méng khéi quy udc & Hinh 3 cho thdy hau nhu dién
tich cadc mong khéi quy udc 1an can phan bé rong khap va giao véi
dién tich moéng khéi quy uéc méng F9. Ung sudt gay lun tac dung
lén dién tich nay gay lun b8 sung méng F9.

Bang 1. Chi tiét tdi trong va kich thuéc cdc méng

Mdng coc | Tai trong tiéu Dai méng Madng khéi quy udc
chudn N | Dai(m)| Rong | Diéntich | Dai(m) | Rong (m) | Dién tich

(kN) m | (m2) (m?)
F9 18413 538 4 23,2 14,09 | 12,29 173,2
FOA 17625 58 4 23,2 14,09 12,29 173,2
F9B 17840 58 | 45 26,2 14,09 | 128 180,4
FoC 12166 4 4 16,0 12,29 12,3 151,0
F10 23372 136 | 16 21,8 21,89 9,9 216,5
F13A 3505 1,6 1,6 2,6 9,89 9,9 97,8
F138 3501 1,6 1,6 2,6 9,89 9,9 97,8
F13C 3845 1,6 1,6 2,6 9,89 9,9 97,8

1o Fac
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Hinh 3. S¢ do dién tich mdng khi quy udc cdc mong xung quanh mang F9
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Hinh 4. Dién tich dai mdng va mong khdi quy udc cdc mong
D6 Iun méng coc dugc du tinh theo phuong phap téng dé lun
cacldp phan té. Hinh 5 thé hién két qua tinh toan pham vi vung chiu
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nén lan dudi mai coc & do sau Uing suat gay lun bang 0,2 tng suat
do trong lugng ban than dat nén. § day, bé day I6p dat chiu nén ltn
moéng khéi quy udc F9: ho = 11,0m nén I6p dat chiu lUn bao gém
mot phan & Lp 1, mot phan & Lép 2 va Lép 3. Bé day cac 16p phan
t6 dugc chon 1a 1,0m. Do 1tn moéng FI khi dugc tinh riéng ré cé gia
tri S=28,6mm.

p (kN/n?)
500 -250 0 250
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Hinh 5. Phéan bd (ing sudt theo dd sau theo mong khdi quy wdc mong F9

Theo so d6 bé tri mong, mong F9 dugc bao quanh bai 7 méng
¢6 kha nang anh huéng lén d6 Iin mong nay. Nén dat dugi mong
khéi quy udc F9 chiu tdc dung Ung suat gay lin clia cdc méng lan
can nén gay lun bd sung. S dung phuong phép diém géc dé danh
gia Uing sudt gay lun clia cdc méng 1an can lén moéng F9. Hinh 6 thé
hién so dé tinh toan (ing suat gay lun bé sung tr moéng lan can FOA
va F9C lén moéng F9. Chinh ting sudt bé sung nay gay do 14n bé sung
mong F9. Theo so d6 Hinh 6, (ing suat gay lun cla méng FI9A tac
dung tai tdm mong F9 bang 2 lan hiéu s6 ting suat tai goc trén dién
tich ABEF va CDEF (Hinh 6a) con ting suat gay ltn ctia méng FOC sé
la hiéu sé Uing suat tai goc trén dién tich (CDAB + CKFH) va (CBGK +
CHED) (Hinh 6b). Céc truong hop khac cling dugc tinh toan tuong
tu.

" 3.8 D F

(a) (b)

Hinh 6. So d6 tinh ton (ing sudt géy lun tai tim mong F9 do ti trong tir méng F9A (a)
vaméng FIC (b)

Xem bé day I6p dat chiu lun trong nén dudi méng F9 khong déi
ho = 11,0m, do 1Gn bd sung clla méng F9 do anh hudng béi cac
mong lan can dugc tinh toan va téng hgp & bi€u d6 Hinh 12. Két qua
tinh toan cho thdy ting suat gay ltn tirméng F9A gay dé Iun b sung
mong F9 dén 6,7mm, chiém 23% gid tri d6 14n mdong F9. D6 lun bé
sung do tac déng clia cdc mong lan can khac it hon, chi tir 1 dén
10% so vé&i do [in cda riéng mong F9. Gia tri d6 1Un cia méng F9 du
tinh riéng ré: 28,6mm, téng d6 ltn do dnh hudng clia cdc méng lan
can: 12,8mm, khi d6 d0 lin ctia méng F9 c6 xét anh huéng cac méng
lan can sé dat gid tri 41,4mm.

2.2. M6 phéng phan tich d6 Itin méng coc c6 xét anh hudng
cGia méng coc ké can bing phan mém Plaxis 3D

Viéc mé phdng bang phan mém trén co s& phuong phéap phan
td hiru han cho phép mo ta va phan tich pham vi va muc dé anh
hudng clia cdc méng lan can truc quan hon. S dung phan mém
Plaxis 3D v@i cac dac trung ca ly dat nén ti ho so khao sat, mo hinh
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mo phong danh gia do Iin mdéng coc c6 xét anh hudng cla cac
mong lan can duoc thiét 1ap nhu Hinh 7. § day, coc va ban méng
dugc mé phdng bang vat liéu dan héi, tai trong tac dung lén cac
mong dudc xem nhu phan bé déu do tai trong tiéu chuén tac dung
Ién ban méng va dat nén Ung x thoat nuéc. Sau khi thiét 1ap mo
hinh, viéc m6 phong bat dau tur viéc gan tai trong tac dung lén
mong F9, sau d6 lan lugt géan tai ting méng lan can dé danh gia
muc d6 anh hudng clia cac méng.

Hinh 8 thé hién d6 Iin mong F9 khi chiu tai riéng ré va Hinh 9
thé hién do lun khi méng F9 va FOA déng thdi chiu tai. K&t qua mo
phong cho thdy dé Iin & day mong I6n hon so véi dé 1un & dudi mai
coc (Hinh 8), d6 lun clia dudi ddy mong F9 cé gia tri 21,0mm trong
khi d6 Ian dudi mi coc chi 15,4mm. D6 lun dudi ddy mong Ién hon
la do bién dang cua vét liéu coc doc theo than coc gay bdi tai trong
céng trinh. Ca hai gia tri nay déu nhé han so vai két qua tinh toan
bang phuong phap mong khéi quy udc 1a 28,6mm do sy huy dong
stc khang cta dat nén dudi ban méng va doc theo than coc nén
Ung suat giam dan theo dé sau va cho két qua dd lun khac biét.
Trong phan tich mé phéng, gid tri d6 lun dudi ddy méng duogc s
dung dé phan tich danh gia.

Két qua & Hinh 9 cho thay do anh hudng clia mong F9A, d6 Iun
mong F9 tang tur 21,0 mm 1én 31,0 mm. D6 Itin clia méng F9 tang dén
46% chido anh hudng ctia 1 méng ké can. Néu xét anh hudng lan nhau,
modng F9A cling chiu anh hudng bdi méng F9 va do Iun clia hai méng
F9 va F9A xap xi nhau nén khéng gay lun léch dang ké. Khi ca hai mong
chiu tdi dong thdi, pham vi dat nén anh hudng do dé Iin hai méng gay
nén cling md& rong hon. Ngoai ra, d6 Iin khong chi xay ra trong pham
vi mong ma con mé rdng ra xung quanh méng khoi quy udc véi khoang
céach xap xi 3 1an bé rong moéng.

Biéu d6 Hinh 12 t8ng két gia tri d6 lun clla méng F9 do anh
hudng clia cdc méng lan can. So véi két qua tinh toan bang giai tich
theo phuang phap méng khéi quy udc, d6 lin ctia mong F9 do anh
hudng ctia cdc méng lan can tir két qua mo phong cé su khac biét.
Xét téng thé, muc d6 dnh hudng cé quy luat tuong tu, tdc la méng
bé tri gan véi méng F9 hon thi gay anh hudng véi mic dé 1én hon.
V& gia tri ty 1&, d6 1un bé sung do dnh hudng clia cac méng lan can
turkét qua mo phéng cé gia tri 16n hon so véi két qua tinh toan bang
phuong phap méng khéi quy udc. G day, d6 lun méng F9 o gia tri
21,0mm khi chiju tdi riéng ré sé gia tang thém 9,8mm va 7,8mm khi
cac méng lan can F9A va FIB chiu tai dong thdi, tuong tng chiém
46% va 37% so véi dé lun cla riéng méng F9.

Hai phuong phap dutinh d6 1in cén ct co s& khac nhau nén cho
két qua khac nhau. Phuong phap méng khéi quy udc xét vung anh
hudng trong viung nén dudi mui coc. Trong khi d6, viéc mé phong
bdng phan mém cho phép xét dén bién dang cda dat dudi mi coc,
bién dang vat liéu coc, ma sat gilra dat va coc (c6 xu hudng lam gidm
d6 1an) va hang loat cac yéu t8 khac. Téng hop két qua tinh toan va
mo phéng cho thdy khi xét anh hudng clia cdc moéng 1an can theo
phuong phap méng khéi quy udc, 6 Iin mong F9 tang tir 28,6mm
I&n 41,0mm, tang 44,7% con theo két qua mé phong bang Plaxis 3D,
d06 lun mdng F9 tU 21,0mm khi lam viéc doc lap téng Ién 52,5mm
khi chiu anh huéng cac méng lan can, tang dén 150%.

H

Hinh 7. Md hinh md phdng 3D nhém mdng coc
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gt |||
Uz=-21,01 mm

N I
Uz=-15,36 mm

(a)
Hinh 8. D4 lun dudi mili coc (a) va dudi ddy mong F9 (b)

(b)

Uz=-30.77 mm

(a) (]
Hinh 9. D llin dudi day dai mong F9 va F9A: (a) - mét cdt theo phuong ding di qua
tam mong F9, (b) - mét phang ngang dudi ddy méng

N

(a) (b)
Hinh 10.D{ Itn cia nhm mang: (a) - mo hinh 3D, (b) - mét ¢t ngang dui ddy mong

(a) )
Hinh 11. Tdng chuyén vi theo phuong diing cGa nhom mong: (a) - mat cat diing theo
phuong ngang qua tam méng F9, (b) - mat phang dudi déy méng
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Hinh 12. 9§ lin cia méng F9 do anh hudng cla cdc mong lan cdn theo phuang phap
mong khai quy udc (pp KMQU) va mé phdng béng Plaxis 3D

3. NHAN XET KET LUAN

Tu két qua tinh toan phan tich d6 1in clia mong coc c6 xét dén
anh huéng ctia moéng lan can bang phuong phap mong khéi quy
uSc va moé phéng bang phan mém Plaxis 3D, c6 thé nhan thdy rang:

- D6i v6i coc ma sat cé chiéu dai Ién hon 30m trong nén dat roi,
dién tich méng khéi uéc ngang mii coc 16n hon dang ké so véi dién
tich dai mong, gay anh hudng lén dé 1an ctia méng ké can. Két qua
tinh toan bang giai tich theo phuong phap mong khéi quy uéc va
mo phong bang phan mém déu cho thay cac mong ké can bao
quanh déu gay anh hudng Ién moéng & gitta v6i muic dé khac nhau.
Muic d6 gia tdng d6 lin déang ké dugc ghi nhan do anh hudng cac
mong trong pham vi nho hon 3 1an bé rong mong.

- Két qua tinh toan phan tich cum moéng coc clia cong trinh
thudc du dn khu d6 thi sinh thai Nhon Héi theo phuong phdp méng
khéi quy udc cho thay d6 lun moéng coc F9 tang tur 28,6 mm Ién
41,4mm khi chju anh huéng tu tai trong cac méng lan can bao
quanh, tang 44,7%. Trong do, anh hudng tU méng F9A c6 tdm céch
2 1an chiéu réng mong gy tang thém 6,7mm, chiém dén 23%.

- K&t qua mé phéng cho thay dé ltn ctia méng coc F9 tang tu
21,0mm lén dén 52,5mm khi chju dnh hudng tir tai trong cac méng
lan can bao quanh, tdng 150%. Cac méng cé s6 coc nhu nhau bé tri
trong pham vi 3 1an bé rdng méng cé thé gay dé Iin bé sung tu 37
dén 46% (Mdng F9A, FOB va F10). Ngoai ra, khi cadc mong chiu tai
déng thdi, pham vi nén dat chiu anh hudng ma réng dang ké so véi
pham vi b6 tri cdc mong, gay anh hudng 1an nhau va gia tang dé Iin
cac mong. G day cling can luu y thém réng bai toan st dung lam vi
du phan tich cu thé d3c trung cho méng nha cao tang. Viéc b6 tri
mong coc khac nhau sé cho két qua mic d6 dnh hudng khac nhau
phu thudc vao chiéu dai, s6 lugng coc, khodng cach cac mong, cau
tao dia chat, tai trong tac dung va mét sé yéu t6 khac.

- Két qud mo phong cho thay pham vi viing anh hudng gay lan
b6 sung cac méng lan can chi yéu tap trung & doc theo than coc va
gidm dan theo d¢ sau, khac véi vung anh hudng chiju ltn chi trong
pham vi nén dudi mii coc theo phuong phap méng khéi quy udc.
Khi chiu tai trong, pham vi ving anh huéng bao gém duéi day
mong dén dé sau dudi mii coc nén muc d6 anh hudng 1én d6 lun
cGa mong 1én hon so véi két qua tinh toan xét vung anh hudng la
vung nén duédi mai coc.

Nhu vay, trong tinh toan phan tich mong coc nhat thiét phai xét dén
anh huéng ctia khu vuc 1an can. Thuc té trong cac ho so thiét ké, viéc
tinh toan dé lan thuc hién dua trén gia thiét mong lam viéc doc lap. Khi
do lan ctia mot mdng cd gia tri 16n xap xi giGi han, néu xét anh hudng
clla mong 1an can thi do 1tn c6 thé vugt qua gidi han cho phép.
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