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LOI NOI PAU

Néi tié'p thanh cong cua Hoi nghi khoa hoc VietGeo cac nam truoc, Hoi nghi khoa hoc
toan quoc VietGeo 2023 “Pia chdt cong trinh - Dia ky thudt va Méi triong phuc vu phat trién
bén vitng” dwoc 16 chire tai Truong Pai hoc Khoa hoc - Pai hoc Hué (lan thir 2) trong cdc ngay
28 va 29 thang 9 nam 2023. Hoi nghi do Truong Dai hoc Khoa hoc - Pai hoc Hué va Héi Pia
chat cong trinh va M6i truong Viét Nam dong chii tri, cac don vi phéi hop t6 chire la Hi Pia
chat thuy van Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Truong Pai hoc Mo - Dia
chat, T ruong Pai hoc Bach khoa - Pai hoc Qu(fc gia Thanh phé Ho6 Chi Minh, T ruong Pai hoc
Giao thong Van tai.

Ban Té chirc Hoi nghi da nhan dwoc 125 bai bdo cua cdc nha khoa hoc trong ca nuwoc gui
dén tham gia Hpi nghi. Theo két qua déanh gid ciia cdc phan bién, Ban Khoa hoc da xem xét, lua
chon 93 bai bdo c¢6 chat heong tot dé dang trong Ky yéu Hoi nghi do Nha Xudt ban Khoa hoc va
Ky thudt xuat ban. Cac bai bao khoa hoc trinh bay nhitng két qua nghién curu maoi theo cac chu
dé ciia Hoi nghi, bao gom:

- Dia chdt cong trinh - Dia ky thudt va Pia chat thuy van;

- Ky thudt xay dung va vat lieu moi;

- Tai bién dia chdt va cong nghé quan trdc - canh bdo sém;

- Tai nguyén - Méi truong va chuyén doi so;

- Cong nghé khoan - khai thac.

Héi nghi khoa hoc toan quéc VietGeo 2023 lan ndy khéng chi la dién dan dé cdc nha khoa
hoc chia sé, thao ludn nhitng két qua nghién ciru méi vé cdc chii dé néu trén ma con la dip dé
cdc 16 chire, cd nhdan gdp g6, trao doi, ky két hop tdc nham néng cao hiéu qua hoat dong khoa
hoc va cong nghé trong cdc linh viec chuyén mon.

Trong qua trinh chuan bi t6 chirc Hoi nghi, Ban T 6 chirc di nhdn dwoc sw hé tro ca vé tinh
than va vat chat cia: T ruong Pai hoc Khoa hoc - Pai hoc Hué, Héi Pia chat cong trinh va Moi
truong Viet Nam, Hoi Dia chat thuy van Viet Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam,
Truong Pai hoc Mo - Dia chat, Ty ruwong Pai hoc Bach khoa - Dai hoc Quéc gia Thanh phé Ho Chi
Minh, Truong Pai hoc Giao thong Van tai, Cong ty TNHH XNK Phu Thanh Phat, Cong ty TNHH
Nam Mién Trung, Trung tam Nghién ciru Pia ky thudt, Céng ty C6 phan Khoa hoc Céng nghé Bdch
khoa Thanh phé Ho Chi Minh, Cong ty TNHH Premium Silica Hué, Cong ty C6 phan tw van dia chat
CT Pa Nang, Cong ty CP Pdu tw phat trién GMC ... Ban T6 chire Hpi nghi xin giti i cdc t6 chike,
cd nhdn 1oi cam on chdn thanh vé suw ing ho, gitip do quy bau dé. Ban To chire Hoi nghi ciing xin
chan thanh cam on cac nha khoa hoc dé viét bai tham gia Hoi nghi, cam on cdc tinh nguyén vién va
ddac biét cam on cac thanh vién Ban Khoa hoc, Ban Thw ky, nhitng nguoi da lam viéc rat nhiét tinh
VOi trach nhiém cao, dam bao cho sy thanh cong cua Hoi nghi.

Ban Té chirc Hoi nghi VietGeo 2023 xin chan thanh cam on Nha xudt ban Khoa hoc va Ky
thudt da givip dé xudt ban cuon Ky yéu Hpi nghi. Do thoi gian tuyén chon, bién tdp va in an han ché
nén cuén Ky yéu chdc chén khéng tranh khéi thiéu sot, chiing t6i mong dwoc ban doc lirong thir.

BAN TO CHUC HOI NGHI



_ LOICAM ON CUA HIEU TRUONG
TRUONG PAI HQC KHOA HQC - PAI HQC HUE

Nhdm ting cuong trao doi kinh nghiém va cdc két qua nghién citu khoa hoc véi
nhitng nha khoa hoc trén toan quéc, Truong Dai hoc Khoa hoc - Dai hoc Hué phéi hop
véi Hoi Pia chat cong trinh va Moi truong Viét Nam déng 16 chirc Hoi nghi Khoa hoc
toan quéc “Pia chat cong trinh - Pia ky thudt va Méi truong phuc vu phdt trién bén viing
- VietGeo 2023 vao ngay 28 va 29/9/2023 tai Truong Pai hoc Khoa hoc - Pai hoc Hué.

Trén cuong vi Hiéu truong cua Truong Pai hoc Khoa hoc, thay mat Ban Giam
hiéu Nha truong, ching téi hoan nghénh va cam on cdc don vi dong t6 chire Hoi nghi,
doi ngii cac nha nghién cuu, nha khoa hoc, cac nha lanh dao va cac chuyén gia, nhitng
nguoi sé tham gia va tgo nén sy thanh cong cho Hoi nghi nay. Voi nhitng dong gop quy
bdu ciia quy vi, t6i ky vong va tin rang Héi nghi Khoa hoc lan nay sé hién thuc héa cdc
muc tiéu ma Ban To chire dd dé ra.

Toi ciing tran trong gui loi cam on dén cac thanh vien Ban To chirc Hoi nghi, cdc
co quan hitu quan, cac nha khoa hoc da lam viéc rat nhiét tinh va tam huyét dé to chirc
Hoi nghi thanh cong tron ven.

Xin trdan trong cam on!

HIEU TRUONG

PGS.TS VO THANH TUNG

vi



MUC LUC

Chu d¢ 1. PIA CHAT CONG TRINH - PIA KY THUAT

VA DIA CHAT THUY VAN
NGUON HINH THANH TRU LUQONG NUGC DUOI PAT VUNG PONG BANG TIiNH HA TINH

Duong Thi Thanh Thiiy, HOGNG TRANG LONG........cveeescureonrerossnesssnicssasssessiossasssssnees

NGHIEN CUU UNG XU CO HQOC CUA VO TRONG HAI PUONG HAM VA KET CAU NGAM
CONG TRINH XAY DUNG LAN CAN TRONG PO THI
DG Ngoc Thaiy, NGUYER Thé MEC CRAN ...u.eeeeeeveceesresererssessessssessessessessessesssses

12

PHAN TiCH CHON THONG SO THI NGHIEM BA TRUC BPONG PHU HQOP CHO CONG TRINH
DIEN GIO O VIET NAM
Nguyén Vin Phong, D6 HONG TRANG ........eeeeecereererreeersssnsssssssssssssssssssssens

21

NGHIEN CUU ANH HUONG CUA BO THAM NUOC NGAM TRONG CAC LOP PAT PA TOI SU
ON DINH CUA HO MONG TANG HAM NHA CAO TANG TAI VIET NAM

31

INGUYEH CRE TRAN N eveeeevnreneeererrenreriesserssssessssssssesssssesssssesssssssssassssssassassassessesses

NGHIEN CUU TONG QUAN VE CONG NGHE, NGUYEN LY LAM VIEC VA MOT SO YEU TO
CHINH ANH HUGNG DPEN SU LAM VIEC CUA TUONG CHAN PAT COT LUOI BIA KY THUAT
Pham Vin Hing, Vii Minh Ngan, Pham Minh Tudin, Mai Viin Toan

41

PHAN NHOM SUY THOAI NGUON NUGC MACH LO KARST VUNG NUI CAO, KHAN HIEM
NUOC KHU VUC MIEN NUI BAC BO

Dao Pirc Bang, Nguyén Viin Trai, Nguyén Minh Viét, Nguyén Vin Lim, Trin Vii Long,
Kiéu Thi Vin Anh, Vii Thu Hién, Duong Thi Thanh Thiiy, D6 Anh Dirc, Biii Manh Bing,
Nguyén Vin Thing ceeessnssnsssesssasssasesansas

50

DANH GIA KHA NANG AN MON CUA NUGC NGAM POI VOI CAC KET CAU BE TONG MONG
CONG TRINH KHU VUC PONG BANG VEN BIEN PHIA BAC TINH QUANG TRI
Hoang Ngé Tw Do, Tran Thi Ngoc Quynh, Nguyén Thi Thanh Nhan, Hoang Hoa Thdm,

L& THANI PRONG..ucoucneennnennnoresnrissnniossanissasssssnsossasisssssssssssssssisssssssssssssasssssstosssssssssssssassssassssssassssnss

NGHIEN CUU XAC PINH PHUONG AN THOAT NUGC MO THAN TRANG BACH,
DONG TRIEU, QUANG NINH PHUC VU PHAT TRIEN BEN VUNG
TPAN QUANG TUAR....u.cnuonnnonnnennercneinnniinerseeniseiseissississsesssssssisssisssissssssssssssessssssssssss

...... 57

67

MOT SO VAN PE LIEN QUAN DEN VIEC LUA CHON TUYEN KHI THIET KE PUONG
O TO XAY DUNG MOI QUA VUNG POI NUI THEO HUONG TIEP CAN MOI

77

Nguyén Pirc Piam, Nguyén Dirc Manh, Pham Thdi Binh ...........coueeeeeneeeennen.

XAC DPINH TOC PO NGAM TRONG BOI KHONG BAO HOA CUA CAC THANH TAO BO ROI
PHUC VU NGHIEN CUU MOT SO THONG SO DICH CHUYEN KIM LOAI NANG VAO TANG
CHUA NUGC

Tran Quang Tudn, Dao Pirc Bang, Trin Vii Long, Nguyén Viin Lam, Kiéu Thi Vin Anh,

Vii Thu Hién, Dwong Thi Thanh Thiiy, Nguyén Bdch Théo, Nguyén Thanh Minh....................

VE CONG TAC PANH GIA CHI TIEU CHAT LUONG KHOI PA RQD BANG MAY GHI HINH LO
KHOAN KHAO SAT
Dao Viét Poan veevessressssaes s sess s s ssassessaessessanes




NUMERICAL INVESTIGATION OF LOAD TRANSFER OF DEEP CEMENT MIXING COLUMNS ........
Pham Minh Tuan, Vo Thanh Long, Nguyen HUuY HOANG............uueeoveverssvrnsevissssiosssnsssssesssansssssssssnns 104

DANH GIA ON PINH LUN CUA TUYEN BE CHAN SONG PHIA NAM TRONG QUA TRINH THI
CONG VA VAN HANH CONG TRINH TAI LUONG TAU SONG HAU, TINH TRA VINH
D0AN KRAC PRily NGUYEH HIFU SOM co.ovnveeerereresressssssssessssssssssessssssssessessssessessessessessessessessessessessesss 112

NGHIEN CUU CONG THU'C THUC NGHIEM MOI UOC LUONG SUC CHIU TAI DOC TRUC
CHO COC KHOAN NHOI DUA TREN DU LIEU THI NGHIEM O-CELL VA CHI SO SPT
Hupnh Van Hiép, Pham Hodng Lim, Tiv Hong Nhung, HUPRI HORG.....u...e.ooneeeeeereereersessrsersens 122

NGHIEN CUU PHUONG PHAP GIAI TiCH GAN PUNG BE DU BAO LUN CUA NEN PAT XUNG
QUANH CHO HO PAO SAU

Lé Giang Son, Nguyén Ngoc Lwong, Pham Ngoc Tin, Ding Bdo Lgi, Vé Thanh Toan,

Trinh Vin Thao, NSUYEN THANR SO ......ueesreseesssessessisssessessesssessssssssessssasssssassassssssessssssssassasssssses 135

TIEU CHI LUA CHON CONG NGHE KHAI THAC CAC NGUON NUOC O VUNG NUI CAO,
KHAN HIEM NUOC KHU VUC TINH HA GIANG
Triéu Dirc Huy, Pham Ba Quyén, HOGRG Di PRUC.........uececenceeeeeesensissssssssssssssssssssssssessssssssesssses 145

DETERMINATION OF POTENTIAL AREAS FOR FRESHWATER STORAGE OF THE UPPER-
MIDDLE PLEISTOCENE AQUIFER IN MEKONG DELTA
Pham Ba Quyen, Trieu Duc Huy, Hoang Dai Phuc, Phan Thang LORgG .............ueeeueecneecrercsaecsanenne 152

XAC PINH LUGNG CUNG CAP CUA NUGC MUA CHO NUGC DUOI DPAT TRONG BAZAN

VUNG BUON ME THUQT VA QUAN HE GIUA LUGNG CUNG CAP VOI LUGNG MUA VA BOC

HOI
Dang Dinh Phiic, Dang Hitu Nghi, Bui Thi VAR AR ......ueaooneorinneinsnicssaniosssnssssisssnsesssssssssssssssssens 158

PHAN TICH ON PINH VA ANH HUONG LEN CONG TRINH LAN CAN KHI THI CONG HO PAO
SAU O THANH PHO TUY HOA, TINH PHU YEN
Nguyén Vin Hii, Ng6 Trung Hién, NGuyen TRANR Hai ......cueeeeceeeeeneersessesssesssssssessssessessssens 168

NGHIEN CUU PAC TRUNG THAM NUOC CUA COC PAT GIA CO XI MANG TRONG PHONG
THI NGHIEM TAI DU AN LACH HUYEN, HAI PHONG
INGUPEN TR NU «oueevneeveereresrerserseressessssesesessessssessesnes 177

NGHIEN CUU DAC BPIEM MOT SO MO PAT PHONG HOA O KHU VUC QUANG BINH- QUANG
TRI PHUC VU LAM PAT DAP XAY DUNG TUYEN BUONG CAO TOC VAN NINH - CAM LO
Nguyén Thanh Duwong, NGUYEN TRE HUNG..........c.eeereeerrersresessesssssssssessssssessessessssssssassesssssesseses 183

ANH HUONG CUA DPIEU KIEN THUY HOA DEN HE SO THUY HOA VA PO BEN NEN MOT

TRUC NO HONG CUA XI HAT LO CAO (GBFS) FORMOSA HA TINH

Trdn Thi Ngoc Quynh, Trin Thanh Nhan, Duong Trung Quéc, Tran Xudn Thach,

Trin Thi Phurong An, NSUYEN TR TRANR NRQH......eeceeeeseesesesseessessessessessessessessessessessessessessessasssass 191

NGHIEN CUU, UNG DUNG CONG NGHE THI CONG KHOAN COC NHOI FULL CASING
Truong Vian Tir, Lé Vin Nam, DANG TrURG TRIEC ..........ucnueonueenneennvenneenvenneiseensnensecssesssesssessssssssees 200

NGHIEN CUU PHAN CHIA CAU TRUC NEN CONG TRINH VA PE XUAT GIAI PHAP NEN

MONG POI VOI CONG TRINH NHA CAO TANG KHU VUC THANH PHO TUY HOA, TINH PHU

YEN
Nguyén Ngoc Quan, Trinh Viin Thao, Nguyén Thanh Danh.................. 206

ESTABLISH THE TIME-DEPENDENT LINEAR REGRESSION FOR CONCRETE COMPRESSIVE
STRENGTH WHEN MARINE SAND AS FINE AGGREGATE IN MID-CENTRAL VIETNAM

Do Quang Thien, Nguyen Thi Thanh Nhan, Tran Thanh Nhan, Tran Thi Ngoc Quynh,
La Duong Hai, Nguyen Thi Hong Nu, Do Quang KRANH ................ucueeeueeneeisuissuensuecsecssecssencseessnes 215




GIAI PHAP TOI UU XU LY NEN BUONG PAT YEU POAN KM 6+500 BEN KM 8+00 PUONG
NOI VO CHI CONG BI KHU CONG NGHIEP BPONG QUE SON VA QUOC LO H
Nguyén Thanh Hii, Nguyén Thi Ngoc Yén, Tran Khic Vi......

224

HIEN TRANG, THACH THUC VA BE XUAT KHUNG DANH GIA AN NINH NGUON NUOC LUU
VUC SONG THAO
Nguyen Tién Vinh, Pham Quy NRAR .....uveeevvveesssneonnes

233

VAN BE XAC PINH SUC CHONG CAT CUA DAT LOAI SET LAN DAM SAN TRONG THIET KE
NEN DUONG PAO

Cao Trong Cong, Nguyén Prec Manh, NGUYER CRAU LA c....ueeeeneeeeeeerreresersessessesssssssesessesss

MOT SO YEU TO ANH HUONG TOI SU LAM VIEC CUA TRU VAT LIEU HAT ROI TRONG CAI
TAO NEN PAT YEU

Nguyén Hai Ha, Nguyén Pirc Manh, Nguyén Thdi Linh, Bing Hong Lam, Vii Bich Tuin .....

CAU TRUC PIA CHAT THUY VAN TAI VUNG CUA SONG HAU,
KHU VUC TAY NAM BO, VIET NAM
Trin Vii Long, Nguyén Hitu Manh, Hoang Dai Phiic, Vii Thu Hién............

257

Chua dé II. KY THUAT XAY DUNG VA VAT LIEU MOI

PHUONG PHAP THI CONG PUOGNG HAM TAU PIEN NGAM TRONG PO THI BANG MAY PAO
HAM CO GIOI
DG NGOC TRliueereecrrernererneresserssessessssessessosss

.266

PHAN TiCH UNG SUAT BIEN DANG CUA PAT DA XUNG QUANH HAI PUONG HAM KHI CO
SU THAY DPOI PIEU KIEN BE MAT DAT

277

Trin Tuin Minh, Ping Trung Thanh, Nguyén Duyén Phong, P6 Quang Tuin

NGHIEN CUU ANH HUONG CUA PUZOLAN TU NHIEN DEN CHAT LUONG HON HQP DAT
GIA CO DUNG TRONG CONG TRINH GIAO THONG
Buii Trwong Son, Vii Bd Thao, Nguyén Huy Vwong, Pham Minh Tén

TONG QUAN VE SU DUNG COC BE TONG COT THEP PUONG KINH NHO BE GIA CUONG
NEN MONG CONG TRINH LICH SU - VAN HOA

NSUYER Vi MaRR, Biti VAR DUEC o.vu.veeeeeereresssssssessesssssssssessessessessessesssssessessessesssssessessessassessasens

NGHIEN CUU ANH HUONG CUA THAM SO HINH HOC PEN BIEU HIEN CUA KET CAU
CHONG BUONG HAM HINH MONG NGUA
Nguyén Tai Tién, Pé Ngoc Anh.............

305

NGHIEN CUU UNG DUNG LY THUYET DAY MEM TRONG TiNH TOAN KET CAU LUOI THEP
SU DUNG TRONG KHAI THAC HAM LO TAI CAC MO THAN QUANG NINH
Nguyén Phi Hiing, Vii Minh Ngan

NGHIEN CUU CAC YEU TO ANH HUONG TOI HE SO THUA TIET DIEN KHI THI CONG CAC
PUONG LO BANG PHUONG PHAP KHOAN NO MIN TRONG CAC MO THAN HAM LO VUNG
QUANG NINH

Ding Vin Kién, D6 Ngoc Anhy, TrEONG VAN Hiluu.ueeeereseesressesessessessessessessessesssssessessesssssssssens

NGHIEN CUU LUA CHON BUOC CHONG VI THEP CHO DPUONG LO MUTC -50 <+ -00 NAM
DUOI BAI THAI DIEU KIEN MO THAN MONG DUONG
Nguyén Hitu Sa, Pao Viét Doan, Piang Vin Kién

332

NGHIEN CUU UNG XU CUA KET CAU CHONG GIU KHO CHUA KHI NGAM LPG CUA HSVC
TAI CAI MEP, VONG TAU BANG PHUONG PHAP SO

Vii Tién Diing, Ding Vin Kién, JoSéphing DONNARD ..........ueeeeeeeeeersersessssssssssssssssssssassasses




12 HOQI NGHI KHOA HQC TOAN QUOC VIETGEO 2023

NGHIEN CUU UNG XU CO HQC CUA VO CHONG HAI PUONG HAM VA
KET CAU NGAM CONG TRINH XAY DUNG LAN CAN TRONG PO THI

P Ngoc Thai'", Nguyén Thé Moc Chan?

Trieong Pai hoc M6 - Pia chat
2Vién Khoa hoc va Céng nghé Giao thong vin tai
*Tac gia chiu trach nhiém: dongocthai@humg.edu.vn

Tém tit

Cong téc thi cong dudng ham trong didu kién dét da yéu gay ra dich chuyén khdi dat da xung
quanh, [tn mat dét. Trong diéu kién xay du:ng d6 thi, dich chuyén khéi dat d4 do duong ham thi
cong qua co thé anh hu’orng den két cau ngam cua cong tr1nh xay dyng lan can. Viéc phat trién kinh
té xa hoi dn dén nhu cau rit I6n vé xay dung co s ha tang, giao thong van tai do thi, vi vay xay
dung hé thong duong ham trong d6 thi 13 giai phap dap Gmg nhu cau giao thong van tai cap thiét
nay. Bai viét st dung phuong phap phan tir hitu han, nghién ctru tmg xir co hoc cuia két cdu chong
giit vo ham va két cdu mong coc cua cong trinh x4y dung 1an can, két qua nghién ctru cho thiy
cong tac thi cong duong ham trong diéu kién do thi chiu anh hudng cia cong trinh xay du:ng lan
can lam tang noi luc trong vo ham, so v&i truong hop khong co toa nha thi lyc doc vo ham gan toa
nha ting 794,02 kN/m dén 796,37 kN/m va ndi luc cia coc gan duong ham nhit c6 gié tri ting 16n
nhét so v&i cac coc phia xa ham, tai d6 sau truc duong ham so v&i truong hop chua thi cong duong
ham thi lyc doc trong coc ¢6 vi tri gan duong him nhét tang tir 387,35 kN/m 1én 424,22 kN/m va
mo men tang tir 0,06 kNm/m lén 1,41 kNm/m.

T khéa: duong ham, cong trinh ngam, mong coc, phwong phdp phan tir hitu han

1. Pit van dé

Xay du:ng hé thong duong ham tau dién ngam la mot trong nhu:ng giai phap t6i wu trong st
dung quy dat do thi dé dap ung nhu cau phat trién kinh té xa hoi. Dé thuan loi cho cong tac Van
hanh, phan 16n cac tuyén tau dién ngam d6 thi 13 xay dung hai duong ham song song b tri gan
nhau. Dic diém he thong cac tuyén duong ham tau dién ngérn trong do thi 1a thi cong hai duong
ham tau dién ngarn b tri song song gan nhau va thuong dat gan cac cong trinh xay dung lan can
nhu nha cao tang, két cAu mong cac cong trinh xdy dung trén mat dat. Hai duong ham c6 thé b tri
song song nam ngang, song song thang ding hodc 1éch nhau mot goc nhét dinh so véi phu’orng thang
dung. Trong diéu kién xdy dung db thi, cong tac thi cong duong ham lam dich chuyén khéi dat da
xung quanh, gy lan mit dat, lam bién dang tham tri gdy hu hong céc toa nha va cac cong trinh
xay dung lan can trén mat dat.

Cac phuong phap tinh toan thiét ké truyén thong cé thé du bao dich chuyén khdi dat d4 xung
quanh duong ham hay dudng cong lan mat dat trong trudng hop chi ¢6 duong ham, tuy nhién, khi
thi cong duong ham trong d6 thi cn tinh dén anh huong két ciu ngdm cong trinh xay dung lan can.
Hon nira, cic co ché kiém soét van dé twong tac giita két cau chdng giit duong ham - khdi dat - cdu
tric ngam can thiét dugc nghién ctiru dé c6 cac giai phap thiét ké, thi cong phu hop dé nang cao
d6 6n dinh cho duong ham va cac cong trinh xdy dung lan can. Trong bai viét nay, nhom nghién
clru su dung phuong phéap phan tir hitu han dé nghlen clru ing xtr co hoc cuia két cdu chdng giit hai
duong ham bd tri song song nam ngang va két cAu mong coc thudc cong trinh xay dung lan can.

2. Cong tac thi cong dwong him anh hwéng dén cong trinh lan cin

Cong tac thi cong duong ham lam dich chuyén khoi dat d4 xung quanh, gy ra hién tugng lun
mat dat, Peck, (1969) da str dung phuong phap ban thuc nghi€ém dugc coi 1a nghién ctru dau tién dé
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du bao anh hudng ctia cong tac thi cong duong ham dén khdi dat da xung quanh, gy lan mit dat,
tac gia da thuc hién cong tac do su dich chuyén mot sd diém tai hién truong, két qua thu duoc la
duéi tic dong ctia qua trinh thi cong duong him gy ra dich chuyén dat d4 xung quanh duong ham
va hinh thanh dudng cong 1an trén miat dat. Chinh dich chuyén khéi dat da xung quanh dudng ham
1am anh huéng dén cac cong trinh xay dung ngdm lan can va cac cong trinh xay dung trén mit dat.

Phuong phap giai tich ciing duoc sir dung dé du bao anh huong ciia cong tac thi cong dudng
ham gay ra dich chuyén khdi dat d4 xung quanh duong hdm va trén mit dat. Két qua ciia phuong
phap giai tich ciing dwoc kiém tra d chinh xac bang phuong phép phan tir hitu han théng qua phan
mém Plaxis 2D va Flac 3D, hinh 1 trinh bay dudng cong dich chuyén 16p dit xung quanh duong
ham theo Simpson et al. (1996).
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Puwong cong dich chuyén khoi ddt xung quanh dwong ham, Simpson et al. (1996).

Phuong phap giai tich dugc Loganathan va Poulos, (1998) dé xuét phuwong trinh xac dinh dich
chuyén cua khoi dat theo phuong thang dung tai mat dat va xung quanh duong ham duoc xac dinh
theo cong thuc (1) va (2), dich chuyén cua 16p dat theo phuong nam ngang dugc xac dinh theo

cong thuc (3):
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Trong do: S - d6 lan mat dat, (m) S, - dich chuyén thang dtmg cua 16p dit & phla dudi mat dat,
(m); S _- d1ch chuyen cta 16p dat theo phu:ong ngang, (m); R - ban kinh duorng ham, (m); z - chiéu
sau den noc dudng ham, (m); H - chiéu sau truc duong ham, (m); v - hé sb Poisson cua dat; g,
ty 16 mat thé tich trung binh; X - khoang cach nim ngang tir tAm duorng ham dén diém dang xet
(m); B - gbc tao boi phuong ndm ngang va dudng gidi han khdi dat bi pha hity phia trén néc ham,
B =45°+¢/2 (dd); @ - gbc ma sat trong cta dat (d0).

Trong qua trinh thi céng cac duong him trong d6 thi, duong him thuong dugc bd tri bén canh
cac tda nha cao tang thi cong tac thi cong duong ham ciing anh huong dén két cu ngdm cua cong
trinh toa nha 1an can. Khi két cdu ngam 13 két cAu mong coc cta toa nha nam trong ving khbi dat
bi dich chuyén do c6ng tac thi cong dudng ham thi so do cong tac thi cong dudng hdm anh hudng
dén coc cuia két ciu ngam toa nha duoc thé hién trén hinh 2. Trong d6 P, P, la cac ap luc noc va
ap luc hong gay ra tu cong tac thi cong dudng ham. Cac tac gia nghién cu'u anh huong cua cong
tac thi cong duong ham dén cong trinh xay dung lan can nhu Morton et al, 1979; Poulos, 1979;
Franza et al, 2021.
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Hinh 2. Anh hieong ciia dwong ham dén két cau méng coc cia toa nha (Morton et al, 1979).

3. M6 phéng irng xir co hgc ciia vé ham va két cau ngam cong trinh lan cin

Dé nghién ctru g xtr co hoc ctia két cau chong giir hai duong hiam song song va két cdu mong
coc thudc toa nha l4an can, nhom tac gia xét cho truong hop: hai duong ham cing c6 tiét dién ngang
hinh tron, ban kinh R = 3,5 m duogc thi cong ¢ dd sau truc hamH=17,7 m, khoang céach tam duong
ham dén toa nha L = 10 m. Cong trinh toa nha hé khung két cau c6 chiéu cao H=19,2 m.

~—10.5 m—

Toda nha

Hinh 3. So dé thi cong hai dwong ham T1, T2 va cong trinh lan cdn.
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Giai phap nén moéng tda nha duoc str dung 13 giai phap mong coc két hop trén nén dja chat gdm
516p: 16p 1 1a Bun 4 sét, 16p 2 1a Sét, 16p 3 1a Cat min, 16p 4 1a Cat min chat, 16p 5 1a Cat hat to rat
chit, dic tinh co 1y cac 16p dat duoc thé hién trong bang 1. Phan dai méng c6 kich thude chidu dai
10,5 m, chiéu day d, = 0,5 m. Coc c6 duong kinh D =0,4 m chiéu dai coc 1a L =30 m, khoang
cach g1u:a caccoce= 3 ,5 m so dd bai toan dugc thé hién trén hinh 3. Cac théng so ky thuat vo him
va két cau toa nha str dung trong mé hinh duoc thé hién trong bang 2.

Trong nghién ctru nay, dé nghién ciru tng xtr co hoc ctia két cdu chong gitr hai dudng ham
song song va két cau mong coc thudc cong trinh xay dung lan can, nhém tac gia da st dung phan
mém Plaxis 2D V20 d€ mo phong va phan tich, cac 16p dat dugc st dung theo mé hinh Hardening
Soil, vé ham va két cau toa nha sir dung mo hinh dan hoi. H¢ khung két cau toa nha dugc moé phong
theo so do két cau voi cac chan cdt duge ngam cung va tai tuong phan bo trén mét dai thanh va
hoat tai phan bo déu trén dién tich tam. Phan khung két cau bén trén gom cot, dam, san, tuong va
dai mong dugc moé phong bang cac phan tir tam Plate; coc dugc mo phong bang phan tir Embedded
Pile Row. Céc giai doan mo6 phong, tinh todn cong tac thi cong bao gom:

Giai doan 1: Xay dung cac tham s6 ban dau;

Giai doan 2: Xy dung diéu kién bién, truong tng suat ban dau;

Giai doan 3: Xy dung két cdu toa nha;

Giai doan 4: Thi cong dao dat va lap dat két ciu chdng gitr dudong ham.

So d6 mo phong thi cong dudng ham va cong trinh 1an can duoc thé hién trén hinh 4.

Bdng 1. Théng s6 co Iy ciia cdc 16p dat

IRV Lép 1 Lép 2 Lép 3 Lép4 Lép 5
am so co ly L, \ . . Cat hat mi Cat hat to,
(Bun & sét) (Sét) (Cét hat min) ( achgt)mm cfléiaré tachgt)

Chiéu day 16p (m) 2,6 11,4 13,2 5,0 42,8
Dung trong tu nhién, v, (KN/m?) 18,55 19,50 19,55 20,20 20,50
Dung trong béo hao, y_, (KN/m?) 19,10 19,85 20,10 20,85 21,10
Mb dun cét tuyén xac dinh tir nén 3 tryc,

) N ref R 18500 21750 32650 45150 75450
ap luc budng pref, Eg¥ (kN/m?)
Mb dun tiép tuyén trong thi nghi¢m
oedometer, E;Z; (N/m?) 18500 21750 32650 45150 75450
Mo dun d& t3i va gia tai, E;ef (IN/m2) 55500 65250 97950 135500 226400
Hé 56 mil, m 0,5 1 0,5 0,5 0,5
Hé s6 Poisson giai doan lam viéc d&

D 0,2 0,2 0,2 0,2 0,2
tai - gia tai, v,
Gobc ma sat trong, ¢ (%) 28 25 25 34 35
Goc gian no, v (%) 0 0 0 1 1
Léc dinh két, c,; (kPa) 9,6 10 25 0,5 0,5
Apl ong khi thi nghiém pref

p luc budng ghici pre 100 100 100 100 100

(KN/m?)
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Bdng 2. Théng s6 ky thudt vé ham va két cdu toa nha

Thoéng s6 Pon vi Vo ham | Pai mong | Cot khung két cau | San khung két cdu
D¢ ctng chéng nén, EI | kN/m | 7,875.10* | 250. 10* 16. 10 16. 10
Do cimg chdng udn, EA | kN.m?/m | 10,5.10° | 30.10° 12.10° 12.10°
Chiéu day, d m 0,3 1,0 0,4 0.4
Trong luong, w kN/m/m 7,5 24 9,6 9,6
H¢ sb Poisson, v 0,15 0,15 0,15 0,15
Khdi lugng thé tich, y kN/m? 25 24 24 24
Mb dun dan hdi, E GPa 35 30 30 30
Bdng 3. Théng s6 ky thudt cia coc
Thong s6 Ky hiéu | Ponvi | Giatri
M6 dun dan hdi E Mpa 35.106
Khéi luong thé tich v kN/m? 24
Dudng kinh D m 0,4
Khoang céch gitra cic coc L cine m 3,0

N R

&
B

Hinh 4. So' dé mé phong bai todn.

4. Két qua va thao luin

Dé danh gia tmg xtr co hoc cua két ciu chdng gitr vo ham va két cdu ngdm cong trinh toa nha
lan can nhom tac gia thyc hi¢én mot s6 bai toan nhu chi thuc hién thi cong cong trinh toa nha; chi
thuc hién thi cong hai dudng ham song song va bai toan thi cong ca cong trinh toa nha 1an cén va
hai duong ham song song.

Két qua bai toan trong diéu kién thi cong hai duong ham song song chwa chiu anh hudng cua
cong trinh toa nha lan can thi lyc doc 1on nhét trong két cau chéng gitr vo ham T1 1a 794,01 kN/m,
lue doc 16n nhat trong két cau chéng giit vo ham T2 1a 794,02 kN/m. Trong truong hop khi thi
cong hai duong ham c6 chiu anh huong su tdn tai cua cong trinh toa nha 1an can thi lyc doc l6n
nhat trong két cdu chéng gitr vo hdm sb T1 1a 794,11 kN/m, luc doc 16n nhét trong két ciu chong
gitr vo ham s6 T2 14 796,37 kN/m duoc thé hién trén hinh 5. Cac gia tri momen udn trong két cau
chdng gitr dudng ham duoc thé hién trong hinh 6, khi thi cong hai dudng ham chua chiu anh hudng
clia cong trinh toa nha lan can thi momen uén 16n nhat trong két cdu chéng gitr vo ham T1 1a
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64,29 kNm/m, momen ubn 16n nhét trong két cau chong giit vo ham T2 13 64,30 kNm/m. Khi thi
cong hai dudong him c6 chiu anh huéng su ton tai cua cong trinh toa nha 1an can thi momen uén
16n nhét trong két cdu chéng gitr vo ham T1 14 64,19 kNm/m, momen udn 16n nhit trong két cdu
chdng gitr vo ham T2 1a 62,08 kNm/m.
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Hinh 5. Phan bo lyc doc trong vé ham T1 (a) va T2 (b) trong cac truong hop xdy dung khac nhau
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Hinh 6. Phan bo mé men uon trong vo ham T1 (a) va T2 (b) trong cdc triecong hop xdy dung khac nhau

Gia tri noi luc cua coc khi xét toi anh hudng cta cong tac thi cong hai dudng ham song song
duoc thé hién trong cac hinh tir 7 dén 8. T két qua tinh toan cho thiy, trong diéu kién bai toan khi
chua thi cong hai duong ham thi gia tri luc doc trong coc P1; coc P2; coc P3 va coc P4 1an luot 1a
387,35 kN/m; 349,58 kN/m; 349,64 kN/m va 387,30 kN/m.

Trong bai toan khi thi cong mot dudng ham T1, tirc 1a cong trinh tda nha chiu anh hudng cua
cong tac thi cong mot duong ham T1 thi gia tri lyc doc trong coc P1; coc P2; coc P3 va coc P4 lan
luot 1a 426,77 kN/m; 384,52 kN/m; 372,46 kN/m va 381,94 kN/m. Khi thi cong hai duong ham,
ttrc 1a cong trinh toa nha chiu anh huong cta cong tac thi cong hai dudong ham T1, T2 thi gia tri luc
doc trong coc P1; coc P2; coc P3 va coc P4 1an luot 1 424,22 kN/m; 386,03 kN/m; 373,47 kN/m
va 382,54 kN/m.
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Hinh 7. Phdn b6 lyc doc trong coc PI (a), coc P2 (b), coc P3 (c) va coc P4
(d) trong cac truong hop xdy dung khac nhau

M6 men udn 16n nht trong coc xdy ra tai vi tri dau coc. Trong bai toan khi chua chiu anh
huong cia duong ham thi gia tri momen udn 16n nhat trong coc P1; coc P2; coc P3 va coc P4 lan
luot 1a 12,36 kNm/m; 3,90 kNm/m; 3,88 kNm/m va 12,36 kNm/m. Ddi v6i bai toan khi thi cong
hai dwong ham T1, T2, tirc 1a cong trinh toa nha chiu anh hudng clia cong téc thi cong hai duong
ham T1, T2 thi gia tri momen udn 16n nhat trong coc P1; coc P2; coc P3 va coc P4 lan luot 129,32
kNm/m; 3,09 kNm/m; 1,74 kNm/m va 6,97 kNm/m.

Khéo sat gia tri mé men udn trong coc tai vi tri do sau truc duong ham thi cong qua (Z =
17,7m), khi chua thi cong duong hadm momen uén coc P1; coc P2; coc P3 vacoc P4 lan luotla 0,06
kNm/m; 0,03 kNm/m; 0,03 kNm/m va 0,06 kNm/m, khi thi cong hai duong hdm T1, T2 thi gia tri
mo men udn tai vi tri d§ sau truc dudong ham thi cong qua (Z = 17,7m) cua coc P1; coc P2; coc P3
va coc P4 1an luot 13 1,41 kKNm/m; 0,67 kNm/m; 0,47 kNm/m va 0,39 kNm/m.
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Hinh 8. Phdn bo mé men uon trong coc Pl (a), coc P2 (b), coc P3 (c) va coc P4 (d) trong cdc truong hop
xdy dung khac nhau.

5. Két luan

Trong diéu kién bai toan khao sat, tir két qua phan tich tmg xtr co hoc cua hai dudong him song

song va cong trinh xay dung l4n can trong diéu kién xay dung do6 thi nhom tac gia rat ra mot s6
két luan nhu sau:

- Khi thi cong hai dudng ham song song va cong trinh xay dung 1an can thi két ciu chdng giir
vo ham va két cau ngam cong trinh xay dung lan can c6 anh hudng dén nhau.

- Coc ¢6 vi tri gan dudng ham nhat (P1) 1a coc chiu anh hudng dau tién cta cong tac thi cong
duong ham nén co6 sy thay doi 16n nhat vé gia tri ndi lyc trong coc.

- Anh huéng cua cong tac thi cong hai duong ham song song lam luc doc trong cic coc cua
két cau mong toa nha lan can tai vi tri d§ sau cua truc duong ham thi cong qua c6 gia tri déu tang,
tang 16n nhat 1a coc ¢ vi tri gan duong ham nhat (P1).

- Anh hudng cua cong tac thi cong hai dudong ham song song 1am moémen uon trong cac coc
cua két cau mong toa nha 1an can tai vi tri d§ sau cua truc duong ham thi cong qua c6 gia tri déu
tang, tdng lon nhat 1a coc c6 vi tri gan dudong ham nhat (P1).
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Study on the interaction behaviour of twin tunnels and piled structure in urban areas
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Abstract

The construction of tunnels in soft ground lead inevitably to ground movement. In an urban
environment this movement can afiect existing surface or subsurface structures. The expansion of
cities and urban areas is resulting in an increased demand for environmentally and economically
sustainable transport and services infrastructure. Underground construction and infrastructure that
often require the excavation of tunnels represent an ideal solution to satisfy these needs. However,
tunnel construction is increasingly taking place in close proximity to buried and surface structures.
If protective measures are not adopted, tunnelling inevitably affects existing structures because
of the induced ground movements and stress relief, with serious potential for damage. The finite
element method has been used in the research to analysis of tunnel-piled structure interaction
mechanisms, the results show that the effect of the piled structure slightly increases the stress of
tunnel lining, axial force of tunnel linging increases from 794,02 kN/m to 796,37 kN/m. The lateral
deflection, vertical movement of the front piles (closer to tunnel) are higher than for the rear piles
and axial force, bending moment of the front piles are slightly higher than for the rear piles, axial
force of pile increases from 387,35 kN/m to 424,22 kN/m and bending moment increases from
0,06 kNm/m to 1,41 kNm/m.

Keywords: tunnel, underground constructionc, piled structure, finite element method.
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