TUYEN TAP BAO CAO HOI NGHI TOAN auAC

KHOA HOC TRAI E‘IITT VA TAI NGUYEN
VOI PHAT TRIEN BEN VUNG (ERSD 2024)

HA NOI 14-11 - 2024

NHA XUAT BAN GIAO THONG VAN TAI



PON VI TO CHUC

Truong Pai hoc Mé - Pia chit (HUMG)

CAC PON VI PHOI HQP TO CHUC

Tép doan Cong nghiép Than - Khoang sian Viét Nam

Téng hdi Dia chit Viét Nam

Cuc Do dac, Ban d6 va Thong tin dia ly Viét Nam

Cuc Ban d6 - B) Téng tham muru

H§i Co hoc Da Viét Nam

Hdi Cong trinh ngdm Viét Nam

Hi Dau khi Viét Nam

Hi Pia chit Thity vin Viét Nam

Hoi Pia chit Cong trinh va Mdi truong Viét Nam

Hdi Pia chit Kinh té Viét Nam

Hoi Cong nghé Khoan - Khai thac Viét Nam

Hgi Khoa hoc K¥ thuét Dia vat ly Viét Nam

H#di Trac dia - Ban do - Vién tham Viét Nam

Hoi Khoa hoc va Cong nghé Mé Viét Nam

Vién Khoa hoc Cong nghé¢ Mé

BAN TO CHUC

Truéng ban

GS.TS Tran Thanh Hai, Truong Pai hoc Mo Dia - chat

Phé Trwéng ban

PGS.TS Triéu Hung Truong, Truong Dai hoc Mo - Dia chat

Uy vién

GS.TS V& Chi My, Héi Trdc dia - Ban do - Vién tham Viét Nam
GS.TS Bui Xuan Nam, Hoi Khoa hoc va Cong nghé Mo Viét Nam
GS.TS Nguyén Quang Phich, Héi Céng trinh ngam Viét Nam
GS.TS B6 Nhu Trang, Hoi Co hoc D Viét Nam

PGS.TS bd Ngoc Anh, Truong Pai hoc Mo - Dia chat

PGS.TS Lé Hong Anh, Truwong Pai hoc Mo - Dia chat

PGS. TS B Van Binh, Truong Pai hoc M6 - Bja chat

PGS.TS Pham Vian Hoa, Truong Pai hoc M6 - Dia chat

PGS.TS Nguyén Vian Lam, Hi Pia chdt Tl huy van Viét Nam
PGS.TS Khéng Cao Phong, Truong Pai hoc Mo - Pia chdt
PGS.TS Nguyén Xuén Thao, Hoi Cong nghé Khoan - Khai thac Viét Nam
PGS.TS bang Trung Thanh, Truong Dai hoc Mo - Dia chat
PGS.TS Ta Duc Thinh, Hgi Pia chait Cong trinh va Moi trircong Viét Nam
PGS.TS Lé Dirc Tinh, Truong Pai hoc M6 - Pia chat

PGS.TS Nguyén Nhu Trung, Hoi Khoa hoc ky thudt Dia vat Iy Viét Nam
PGS.TS Nguyén Thé Vinh, Truong Pai hoc M6 - Dia chat

TS Tran Thi Phtic An, Truong Pai hoc Mo - Dia chat

TS Céng Tién Diing, Truong Pai hoc Mo - Dia cht

TS Nguyén Tién Diing, Truong Pai hoc Mo - Pia cht

TS Nguyén Pai Pong, Cuc Po dac, Ban do va Thong tin dia Iy Viét Nam
TS Pao Hong Quang, Vién Khoa hoc Cong nghé Mo

TS Nguyén Qudc Thap, Hoi Ddu khi Viét Nam

TS Bui Thi Thu Thuy, Truong Pai hoc M6 - Dia chdt

TS Lé Ai Thu, Héi Dia chdt Kinh té Viét Nam

TS Bui Yén Tinh, Cuc Ban do - Bé Tong tham muu



BAN KHOA HOQC
Truéng ban
PGS.TS Bd Ngoc Anh, Truong Pai hoc Mo - Dia chat
Phé trudémg ban
TS Nguyén Thac Khanh, Truong Pai hoc Mo - Dia chat
Uy vién
GS.TSKH Hoang Ngoc Ha, Truong Dai hoc Mo - Pia chdt
GS.TS Vo Trong Hung, Hoi Khoa hoc va Cong nghé Mo Viét
Nam
GS.TS Truong Xuan Luan, chng HJéi Pia chat Viét Nam
GS.TS Bui Xuan Nam, Hgi Khoa hoc va Cong nghé Mo Viét Nam
GS.TS Db Nhu Trang, Hoi Co hoc Pd Viét Nam
PGS.TS Lé Hong Anh, Truwong Pai hoc Mo - Dia chat
PGS.TS Lé Ngoc Anh, Truong Dai hoc Mo - Dia chat
PGS.TS B Vin Binh, Truong Pai hoc M6 - Dia chat
PGS.TS Pham Van Hoa, Truong Dai hoc Mo - Dia chat
PGS.TS Pham Van Luan, Truwong Pai hoc Mo - Dia chat
PGS.TS Nguyén Quang Minh, Treong Pai hoc Mo - Pia chat
PGS.TS Pham Xuan Nui, Trieong Dai hoc Mo - Dia chat
PGS.TS Khéng Cao Phong, Trurong DPai hoc Mo - Dia chdt
PGS.TS Ngb Xuan Thanh, Truwong Pai hoc Mo - Dia chat
PGS.TS Pham Dirc Tho, Truong Pai hoc Mo - Dia chat
PGS.TS Lé Minh Théng, Trieong Pai hoc M6 - Pia cht

BAN BIEN TAP
Trudéng ban
TS Nguyén Thac Khanh, Truong BPai hoc Mo - Dia chat
Phé Trwéng ban
PGS.TS Nguyén Viét Nghia, Truong Pai hoc M6 - Pia chdt
Uy vién
PGS.TS Pham Van Luan, Truong Pai hoc Mo - Pia chc?’t
PGS. TS Pham bBuc Tho, Truong Pai hoc Mo - Dia chat

BAN THU KY
Truwéng ban
PGS.TS b Ngoc Anh, Truong Pai hoc Mo - Dia chat
Phé Trwéng ban
TS Nguyén Thac Khanh, Truong Pai hoc Mo - Dia chat
Uy vién
PGS.TS Pham Vian Luén, Truong Pai hoc Mo - Pia chdt
PGS.TS Pham buc Tho, Truong Pai hoc Mo - Dia chat
TS T6 Xuan Ban, Truong Dai hoc Mo - Dia chat
TS Nguyén Khic Long, Truwong Pai hoc M6 - Bia chat
TS Nguyen Manh Hung, Truong Dai hoc Mo - Dia chat
TS Nguyeén Duy Huy, Trueong Pai hoc Mo - Dia chat

WEBSITE HQI THAO

PGS.TS Ta Dtc Thinh, Héi Pia chdt Cong trinh va Moi
truong Viét Nam

PGS. TS Nguyén Thé Vinh, Truong Pai hoc Mo - Dia chat
PGS. TS Nguyén Van X0, Truong Pai hoc Mo - Dia chat
PGS.TS D6 Nhu Y, Truong Pai hoc Mo - Dia chat

TS Nguyén Thi Mai Dung, Trwong Bai hoc M6 - Dia chat
TS Céng Tién Diing, Trueong Pai hoc Mo - Pia chit

TS Nguyén Dai Bong, Cuc Po dac, Ban do va Théng tin
dia ly Viét Nam

TS Lé Quang Duyén, Trueong Dai hoc Mo - Dia chét

TS Nguyén Manh Hung, Truong Bai hoc M6 - Dia chdt
TS Nguyén Duy Huy, Truong Bai hoc M6 - Dia chdt

TS Nguyén Cao Khai, Truong Bai hoc M6 - Dia chdt

TS Nguyén Qudc Phi, Truong Pai hoc Mo - Pia chat

TS Nguyén Van Phong, Truong Bai hoc M6 - Bja chat
TS Nguyén Béch Thao, Truong Pai hoc Mo - Dia chat
TS Duong Thanh Trung, Trieong Bai hoc Mo - Dia chdt

TS T6 Xuan Ban, Truong Dai hoc Mo - Dia chat

TS Nguyén Thi Mai Dung, Trieong Pai hoc Mo - Dja chat
TS Nguyén Manh Hung, Truong Pai hoc M6 - Pia chit
TS Nguyén Khiéc Long, Truong Dai hoc Mo - Dia chat
TS Nguyén Qudc Phi, Truong Pai hoc Mo - Pia chat

TS Duong Thanh Trung, Truong Dai hoc Mo - Dia chat
TS Ngé Thanh Tuan, Truong Pai hoc M6 - Pia chat

TS Nguyén Qudc Phi, Truong Pai hoc Mo - Pia chat
TS Ng6 Thanh Tu?in, Trweong Pai hoc Mo - Dia chat

TS Duong Thanh Trung, Trieong Pai hoc Mo - Pia chat
ThS Hoang Thu Hi’mg, Truong Pai hoc Mo - Dia chat
ThS Nguyén Thanh Hai, Truong Pai hoc Mo - Pia chat
ThS Pham Btic Nghiép, Truwong Pai hoc Mo - Dia chat

Thong tin chi tiét cia Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén voi Phat trién bén vimg - ERSD 2024
dugc dang tai trén trang Website chinh thirc cia Hoi nghi tai dia chi: http://ersd.humg.edu.vn/

PIA CHI LIEN HE

Phong Khoa hoc cong ngh¢, Truong Pai hoc Mo - Pia chét, sb 18 phé Vién, phuong Puc Théng, quan Bic Tur

Liém, thanh phd Ha Noi, Viét Nam. DT: (+84) 24.3838643



MUC LUC

Ban t6 chue hoi L0751 1§ TSP i
IMIUC TUC. .t ettt et e et ee e e e et e e e eaae e e etarae s 1i1
LOT 00T QAU 1. e v
Chuong trinh ROT NENT «..ceoie it e e vii
Tiéu ban Dit liéu 16n va chuyén dbi sé trong khoa hoc trai dét, tai nguyén moi truong............ 1
Tiéu ban Tri tué nhan tao, IOT, Blockchain va tng dung..............ocoveeveeeeeeeeveeeeeeersreeenen. 38
Tiéuban Co-DIEN...........oooiii e T
Tiéu ban DAU KD Hh NOP.....oveveeeeeeeeee e 114
Tiéu ban Dia chat va tai ngUYEN du TCh.......o..ovieoeeoeeeeeceeeeeee e, 238
Tiéu ban Dia chit cong trinh - Pia K§ thUAt..........ocoovoovioeeieeeeeeeeeeeeeeeeeee e 312
Tiéu ban Dia chét thity van va Tai NGUYEN NUGC..........ovveeveeeeeeeeeeeeeeeeeeeeees e 430

Tiéu ban Tai nguyén dia chdt va Quan 1y b&n ving................oceeivoeeeeereeeeseenenn. 516

Tiéu ban Quan 1y tai nguy8n VA MOT trEONG.........ovveeeeeeee oo 597
Tiéu ban Cong nghé moi trong Xt 1§ MOT trEONE. .......cv.vvveeeeeeeeeeeeeeeeeee oo 730
Tiéu ban Phat trién bén vimg khoa hoc cong nghé Mo va Moi trudng..........c..ovveeeveveeeeenene.. 818
Tiéu ban Phat trién bén viing cong nghiép khai thac va Quan 1y an todn.................cccoco...... 899
Tiéu ban Nhiing tién bg trong ché bién khoang san va téi ché............c.cooovvovveeeevcrrcenee. 971
Tiéu ban Xay dung cong trinh v6i phét trién be&n VINg..........c..coo.vveeveeveeeeeereeeeeeee e, 1039
Tiéu ban K§ thuét Tric dia - Ban d6 va Hé thong thong tin dia 1y.........o.coevveeeeeeeveeeeenn. 1301
Tiéu ban Vat 1y, H6a hoc VA N AUNG..........covveeeeeeee oo, 1384
Tiéu ban Toan, Co hoc VA UNZ AUNG........ovoovoveieeeeeeeeeeeee oo, 1512
TiéU DAN NEON NI NOC. ..o s e 1634

iii



LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dit va Tai nguyén véi Phét trién bén viing (ERSD) duoc Trudng
Dai hoc Mo - Dia chit (HUMG) va cac dbi tac t6 chirc 2 ndm mot 1an véi muc tiéu tao ra mot moi trudng
b6 ich dé cac nha chuyén mén trong va ngoai nude tu hoi va gidi thidu nhimng két qua va huéng moi
trong nghién ctru khoa hoc, thao luan vé cac xu thé phat trién, thach thirc va co hoi ddi véi nhiéu linh
khac nhau ciia Khoa hoc Trai dat, Tai nguyén dia chat, khai thac, ché bién, str dung va quan 1y tai nguyén
dia chit, bao vé mdi truong va cac nganh khac co6 lién quan.

Tiép ndi thanh cong cua cac Hoi nghi ERSD2018, ERSD2020, ERSD2022, Hoi nghi Toan qudc
Khoa hoc Trai dit va Tai nguyén véi Phat trién bén viing lan thir tuw (ERSD2024) dugc Truong Dai hoc

Mo - Pia chat (HUMG) ding cai t6 chirc v6i sy tham gia dong to chirc ctia nhiéu co quan quan ly, to
chirc nghién ctru khoa hoc, dao tao, va doanh nghiép c6 uy tin trong nudc gdbm Tap doan Cong nghiép
Than - Khoang san Vi¢t Nam, Téng hoi Dia chit Viét Nam, Cuc Po dac - Ban dd va Thong tin dia ly
Viét Nam, Cuc Béan d6 - Bo Tong tham muu, Hoi Co hoc P4 Viét Nam, Hoi Cong trinh ngdm Viét
Nam, Hoi Dau khi Viét Nam, Hoi Dia chit Thuy van Viét Nam, Hoi Dia chat Cong trinh va Mbi
truong Viét Nam, Hoi Dia chit Kinh té Viét Nam, Hoi Cong nghé Khoan - Khai thac Viét Nam, Hoi
Khoa hoc K thuat Bia vét ly Viét Nam, Hoi Tric dia - Ban d6 - Vién tham Viét Nam, Hoi Khoa hoc
va Céng ngh¢ Mo Viét Nam, Vién Khoa hoc Cong ngh¢ Mo va nhiéu t6 chire va ca nhan khéc.

Céc chu d& cua Hoi nghi tap trung vao nghién ciru va img dung khoa hoc cong nghé hudng téi phat
trién bén vitng ddi véi nhiéu linh vuc khac nhau ciia Khoa hoc Trai dt va Tai nguyén thién nhién, Khai
thac va str dung tai nguyén dia chat, Moi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co -
bién, Cong nghé Thong tin, Xay dung, ...

Trong qué trinh t6 chirc Hoi nghi, Ban T6 chirc dd nhan dugc sy quan tim cua dong déo cac nha
khoa hoc, chuyén moén va quan ly trong va ngoai nudc. Hon 300 ban thao bao cao khoa hoc lién quan
téi cac chu dé cua Hoi nghi da dugc gui toi Ban bién tap. Trén co sd do, 269 bao cao co chét luwong tdt
da duoc lva chon va xuét ban trong Tuyén tap cac bao cdo toan van cta Hoi nghi véi cac chu dé khoa
hoc sau:

1. Dit liéu I6m va chuyén doi sé trong khoa hoc trdi dat, tai nguyén méi truong
2. Tri tué nhan tgo, loT, Blockchain va wng dung

3. Co - Pién

4. Dau khi tich hop

5. Dia chdt va Tai nguyén du lich

6. Pia chdt cong trinh - Dia ky thuadt

7. Pia chat thiy van va Tai nguyén nuée

8. Tai nguyén dia chat va quan 1y bén viing

9. Quan ly tai nguyén va moi truong

10. Cong nghé maoi trong xu Iy moi truong

11. Phat trién bén viing khoa hoc cong nghé mé va méi truong
12. Phat trién bén viing céng nghiép khai thac va quan 1y an toan
13. Nhiing tién b trong ché bién khodng san va tdi ché

14. Xay dung cong trinh véi phat trién bén viing

15. K3 thudt Trdc dia - Ban do va Hé thong thong tin dia Iy

16. Vit Iy, Hod hoc va ung dung

17. Toan hoc, Co hoc va vng dung

18. Ngon ngir hoc

Toan bo thong tin khoa hoc vé hoi nghi duoc tich hgp vao Website chinh thirc ctia Hoi nghi tai dia
chi: http://ersd.humg.edu.vn/.

Ban t6 chire xin tran trong cam on Truong Pai hoc Mo - Dia chét, voi tu cach 1a don vi dang cai to
chirc Hoi nghi, ciing cac don vi dong td chirc da hop tac chat ché va gbp phan quan trong vao viée to
chirc Hoi nghi nay. Cam on cac nha khoa hoc va nha chuyén mén da dong gop cac cong bd khoa hoc c6
gi4 tri cho Hoi nghi. Ban t6 chirc ciing danh gid cao sy nd lyc ciia cac chuyén gia doc bai di c¢6 nhiéu

v



nd luc va dong gop dé nang cao chat luong khoa hoc cua cac bao cao, gop phan quan trong vao thanh
cong cua hoi nghi nay.

Ban t6 chitc mong mudn tiép tuc nhan dwoc su hop tac chit ché va gop y chan thanh cua cac don
vi va ca nhan ddi voi viée chudn bi va to chtrc hoi nghi, chit lugng béo céo, bién tap, va xut ban ky yéu
hoi nghi nham nang cao chat lugng ctia cac hoi nghi tiép theo, gop phan thic diy su phat trién bén viing
cua hoat dong nghién cuu khoa hoc va trao d6i hoc thuét thude céac linh vuc Khoa hoc Trai dat va Tai
nguyén va cac linh vuc khoa hoc khac co lién quan.

Ha Noi, thang 11 nam 2024
THAY MAT BAN TO CHUC
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GS.TS Tran Thanh Hai
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Nghién ctru dé xuét gidi phap phong chira chéy khi thi cong cong trinh ngam
Dao Huy Hoang, Tran Anh Tudn, To ong Anh Tudn, Nguyén Viét Thanh, Tran Tuin Minh, Nguyén
Duyén Phong, Pham Dirc Tho, Nguyén Lé Pat, Ding Trung Thanh ............................c.ccooooeeeee... 1083

Nghién ctru tdng quan vé phuong phap coc d4 dam dé ning cao kha ning khang hoa 16ng ctia nén dat
Dang Quang Huy, Vii Minh Ngan, Pham Van HURG ...................cccooeceeeciieeieeeeieeiie e sieeee s 1089
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Mot s6 két qua nghién ciru thuc nghiém vé bé tong bot-khi voi cau tric rdng thay doi trong diéu kién phong
thi nghiém

Tang Vin Lam, Vo Dinh Trong, Pham Dirc Lwong, Vi Kim Dién ....................cococooeeeeeeeeeveenn. 1109
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Nghién ctru anh hudéng cia so do6 bo tri hai duong ham song song
dén phan bd ndi luc trong vo ham

Pd Ngoc Thai'* )
'Truong Dai hoc M6 - Dia chat

TOM TAT

Ngay nay v6i nhu cu giao thong van tai trong db thi 14 rat 16n di co rt nhiéu hé thng tuyén metro dugc
xdy dung trong thanh phd, cac hé thong tuyén metro thuong dugc xay dung hai duong hdm song song dé
thuan loi cho cong tac van hanh. Trong diéu kién xay dyng d6 thi, khéng gian ngim bé tri hai dwong him
rit han ché, do dé trong cong tac quy hoach va thiét k& cac dy an xay dung cong trinh ngim giao thong d6
thi can thiét Iyra chon so d4 b tri hai dwong hdm song song cho phu hop véi diéu kién xay dung cu thé cia
timg dy 4n. Tuong tac co hoc giita hai két cau chéng giit vo him ¢ mdi so dd b tri hai dwdng him song
song 1a khac nhau, do d6 cong tac nghién ctru anh hudng cta so db b tri hai duong hdm song song dén
phén bd ndi lyc trong két céu chéng giit vo hém dé lya chon so dd bé tri hai duong ham song song cho tirng
du an xay dung metro 1a rit quan trong. Bai viét sir dung phuong phap phén tir hiru han dé nghién ctru ctru
anh huong cua so dd bb tri hai dudong hdm song song dén phan b noi lyc trong két ciu chong gift vo ham.
Trong diéu kién bai toan, két qua nghién cuu cho thay hai duong ham song song cung truc nam ngang co
su trénh 1éch g1a tri luc doc va mé men udn trong vo him khong 16n, do hai dudng him c6 cung chiéu siu
thi cong. So do thi | cong hai duong him song song cung truc thang dimg, him & vi tri bén trén c6 gia tri luc
doc va m6 men ubn trong vo him 1a nho nhit trong cac so dd. So db thi cong hai duong him song song
khéc tryc ndm ngang, khéc truc thing du’ng thi him & vi tri phia dudi c6 gia tri luc doc va mé men ubn
trong vo ham 13 16n nhat trong cac so dd.

Tir khéa: cong trinh ngim; hai duong him; vo hdm; phuong phap phan tir hitu han

1. D3t van dé

Céc duong him d6 thi thi cong trong dit yéu dugc sir dung phuong phap thi cong bang may khién dao
dé giam thiéu nhing dnh hudng co hoc gy pha huy cong trinh xdy dung lan cin va con nang cao chat
luong xay dung duong him, theo Clough va nnk 1983. bé nang cao nang lyc van tai va tao didu kién thusn
loi cho cong tac quéan 1y, van hanh cac tuyén duong him giao théng qua ndi hodic cac tuyén duong hdm
dién ngim trong thanh phd thi trong céng tac quy hoach, thiét ké cac tuyén duong him nay thuong bd tri
thanh hai duong him song song. Dic biét 1 cic tuyén duong hdm tau dién ngim trong thanh phd c6 khéng
gian han ché do thi cong dudi cac cong trinh xay dung 14n c4n trén mat dat vi vay hai duong ham thuong
b tri gdn nhau va giit mot khoang cach an toan dén cong trinh x4y dung 1én cén vi cin giam thiéu cac anh
hudng tur hoat dong thi cong duong him dén cac cong trinh xay dung lan can. Theo Addenbrooke va nnk,
2001; Hage Chehade va nnk 2008 cac so db bé tri hai duong him song song bao gdm:

Hai dudng him song song cling tryc nim ngang;

Hai duong him song song cling truc thang dung;

Hai duong him song song khac truc nam ngang, khac truc thing ding.

Trén thé gidi dd c6 rat nhiéu hai duong him tau dién ngdm dwoc thi cong song song vdi cac so do bb tri
khéc nhau, dac biét ngay ¢ Viét Nam so dd b tri hai hAm song song cung tryc nam ngang nhu tuyén metro
s6 3 Ha Noi va so db hai duong hdm song song cung truc thing dimg va so d6 song song khac truc nim
ngang, khac truc thing dung nhu tuyén metro s6 1 thanh phé H5 Chi Minh. Cé4c nghién ciru twong tic co
hoc giita hai hdm, nghién ciru chi ra anh huong 13n nhau ctia hai dudng ham song song van con rat han ché,
dic biét 1a khi so sanh giita cac so dd b tri cta hai hdm. Bai viét nay, tac gia str dung phuong phap phin
tir hitu han dé nghién ctru anh hudéng cua so dd bé tri hai dwdng him song song dén phan b ndi luc trong
v ham.

* Tac gia lién hé
Email: dongocthai@humg.edu.vn
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2. Phwong phap nghién ciru

Dé nghién clru trong tac co hoc giita vo chdng giit hai dudng him song song véi cac so dd bb tri hai
dudng ham khac nhau. Téc gid st dung phwong phap phan tir hitu han théng qua phan mém Plaxis 2D, V20
dé xét cho hai duwong ham cung hinh dang va kich thude, 6 tiét dién ngang hinh tron, duong kinh D = 6,3m
khoang cach gitra tdm hai duong ham 14 15,0m. Puong him thi céng qua 16p dét sét, dic tinh co 1y cac 16p
d4t dwoc thé hién trong bang 1. Cac so dd bb tri hai dudng hdm song song duge md phong trong bai toan
duoc thé hién trong hinh 1.

a) b) c)

Lop dét Lop dét

Z=20m[1°m ‘ Z,=20m
(MM zy=35m

| U
Hém T2 Hém T1 s

1D
L/

(N

_ L
‘ |
Hém T1 :

Ham T1

Hinh 1. Cic so dé bé tri hai dwong ham song song dwoc mé phong trong bai todn
a) So do hai dwong ham song song cung truc nam ngang; b) So a"‘o hai diong ham song song cung truc
thing dimg, ¢) So do hai duong ham song song khdc truc nam ngang, khac truc thing ding

Trong bai toan nay, nghién ctru phin bd ndi lyc trong vo ham khi thi céng hai duong him song song vai
céc so dd bd tri hai duong ham khac nhau, tac gia di sir dung phin mém Plaxis 2D V20 dé mé phong va
phan tich, 16p dét duoc sur dung theo m6 hinh Hardening Soil, vo ham st dung mo hinh dan hdi. Trén thyuc
té, cac dwong him ndm & phia dué6i thudong dwoc thi cong trude, dudng him & phia trén duoc thi cong sau,
do d6 ¢ cac bai toan mo6 phong trong nghién ctru nay thi duong hém phia dudi T1 13 hAm dugc thi cong
trude. Cac giai doan md phong, tinh toan cong tac thi cong bao gbm:

Giai doan 1: Thiét 1ap cac tham s ban dau;

Giai doan 2: Xay dyng diéu kién bién, tredong tng suit ban dau;

Giai doan 3: Pao dét va lép dat vo chéng thi cong dudng hdm thi nhét T1;

Giai doan 4: Pao dét va 1ip dat vo chong thi cong duong ham thi hai T2.

So d6 m6 phong thi cong hai dudng hdm duong hdm song song cing truc nim ngang duoc thé hién trén
hinh 2.

Bdng 1. Théng sé co' Iy ciia Iop dat dwoc siv dung trong bai todn

Thong so co 1y Ky hiéu Gia tri Don vi

Khoi lugng thé tich 16p dat y 20,50 (KN/m?)

A 7 A 3 . \ 4 2
Mo dun C?t tuyén xac dinh tir nén 3 truc, Esrgf 27495 (kKN/m?)
ap luc budng pref

O ié é i 1é rej 2
MO dun tiép tuyén trong thi nghiém Eoefd 27495 (kKN/m?)
oedometer
Mo dun d& tai va gia tai EY 82485 (kN/m?)
Luyc dinh két cref, 22,6 kPa
Goéc ma sat trong [0) 24 ()
Goc gian no, W 0 )
Heé sb poisson ) 0,25
Hé s6 mil m 0,5
Ap lyc budng khi thi nghiém pf 100 (kN/m?)
Hg¢ s0 ap luc ngang, Ko 0,43
Hé s6 ma sat, Rinter 0,9

Céc tham s0 k¥ thuat cia vo ham bao gobm chicu day d=0,3m; khoi luong thé tich y=25kN/m? va md dun
dan hoi E=35GPacéc tham s6 d cling chﬁr}g nén EI:7,875>§1 04, m6 men chong uon EA=10,5x10° va trong
lugng quy d6i w=7,5kN/m/m. Céc so d6 bo tri hai duong ham song song dugc mo phong nhu hinh 2.
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Hai duong hd(n song song cung  Hai dwong ham song song ciing Hai dwong héim song song khdc truc
truc nam ngang truc thing ding nam ngang, khdc truc thing dimg

Hinh 2. Céc so @6 mé phong thi cong hai duong ham song song

3. Két qua va thdo luin
3.1. Két qud ngi lyc vé ham khi sie dung so' do hai dwong hdm song song cung truc nam ngang

Noi lyc phan b0 trong vo him bén phai T1 va hdm bén trai T2 khi sir dung so d6 hai duong him song
song cing truc ndm ngang dugc thé hién trén hinh 3.

--------- Ham phai T1 - sau khi thi cong 1 him phai T1
800 - —— Ham phai T1 - sau khi thi cong ham trai T2
——— Ham trai T2 - say khi thi cong ham trai T2

Luc doc v6 hAim, N
(KN/m)

2007 e Ham phai T1 - sau khi thi cong | him phai T1
—— Hém phai T1 - sau khi thi cong ham trdi T2
——— Ham trdi T2 - sau khi thi cong ham trai T2

L1ogel 11

¢ (°)

2= 100
g
1))
5=
g g \
2E -100 ]

-200
(b)
Hinh 3. Phdn bé lyc doc (a) va mé men uén; (b) trong vo ham khi sik dung so do hai dwong ham song
song cing tryc nam ngang

Trong so dd b tri hai him song song cung truc nim ngang, két qua cho thay Sau khi thi céng 1 ham
(him bén phai) T1, két qua cho thay lyc doc N ¢6 gia tri nho nhat va 16n nhat 1an luot 12 231,16/508,91 kN.
Gi4 tri 16n nhét la 508,91kN xay ra tai vi tri hong hai bén gan (vi tri 90° va 270°), gid tri nho nhét la
231,16kN xay ra tai nén (néc) ham, phan bd Iyc doc co tinh dbi ximg qua truc dwdong him. Mé men uén
trong vo ham ¢ gia tri 16n nhét, nho nhit 1a 83,57kNm/-97,34kNm. Gia tri cyc tri 16n nhét 1a 97,34kNm
xay ra tai vi tri héng ham.

Sau khi thi cong duong ham thir hai 1a hdm bén trai T2, ndi lwc v him bén phai T1 ¢6 gia tri va phin
b thay dbi lai nhur sau: Lic doc N ¢6 gia tri nhd nhat va 1on nhit 1an luot 1a 357,29/680,08kN, gia tri 16n
nhét ting 33,6% (tir 508,91kN 1én 680,08kN) xdy ra tai vi tri du6i hong ham bén trai (vi tri 265°). M6 men
M c6 gia tri 16n nhat va nho nhat 1a 84,60kNm/-98,78kNm, gi tri cuc tri I6n nhit ting 1,5% (tir 97,34kNm
1én 98,78kNm) xéy ra tai vi tri nén ham (vi tri 85°).

Sau khi thi cong duong him thir hai 13 him bén trai T2, ndi luc vé him bén trai T2 ¢6 gia tri va phan bd
nhur sau: Lyc doc N ¢6 gia tri nhé nhat va 16n nhat lan lugt 1a 243,97kNm/515,86kN, gia tri 16n nhat xay ra
tai vi tri dudi héng ham bén phai (vi trf 95°). M6 men M c6 gia tri 16n nhét va nho nhit 1a 75,17kNm/-
89,42kNm, gia tri cuc tri 16n nhét xay ra tai vi tri héng him bén tréi (vi tri 275°).

3.2. Két qud nji lwce vé ham khi siv dung so' do hai dwong him song song ciing truc thing dieng

NOoi lyc phan b trong vo ham dudi T1 va ham trén T2 khi st dung so dd hai duong hdm song song ciing
truc thang dirg dugc thé hién trén hinh 4.
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--------- Ham du6i T1 - sau khi thi céng 1 hdm duéi T1

o _ 1500 —— Ham dudi T1 - sau khi thi céng him trén T2
c>n E ——— Ham trén T2 - sau khi thi cong ham trén T2
=)
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S’z 500
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0 90 180 270 360
o)
@
---------- Ham dudi T1 - sau khi thi cong 1 hdm dudi T1
— Ham duéi T1 - sau khi thi cong ham trén T2
© —— Ham trén T2 - sau khi thi cong ham trén T2
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0 E S \
= Z S
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E £ 180
©-3 _100
E =
200 ¢ ()

(b)
Hinh 4. Phén bo luc doc (a) va mé men uon (b) trong vo ham khi sir dung so do hai dwong ham song song
cung truc thang dung

Trong so dd bd tri hai him song song ciing truc thing dimg, két qua cho thay: sau khi thi cong duong
him tht nhat 12 hdm phia dudi T1, két qua cho thdy luc doc N ¢6 gié tri nho nhét va 16n nhit 1an luot 1a
488,07kN/945,89kN. Gia tri 16n nhét 1a 945,89kN xay ra tai vi tri hong bén trai va hong bén phai vo him
(vi tri 90° va 270°), gia tri nho nhit 12 488,07kN xay ra tai ndc him, phéan b lue doc ¢6 tinh dbi xrng qua
truc duong hdm. M6 men ubn trong vo ham c6 gia tri 16n nhét, nho nhat 1a 97,50kNm/-127,73kNm. Gi4 tri
cuc tri 16n nhit 1a 127,73kNm xay ra tai vi tri hong bén trai va hong bén phai.

Sau khi thi cong dwong him thir hai 1a hdm trén T2, néi lyc vo him dudi T1 co gia tri va phan bd thay
dbi lai nhu sau: Lyc doc N ¢6 gia tri nhd nhat va 16n nhit 1an lugt 1a 495,58kN/905,42kN, gia tri 16n nhét
giam 4,28% (tir 945,89kN xubng 905,42kN) xay ra tai vi tri hong ham (vi tri 90°). M6 men M c6 gia tri 16n
nhét va nhé nhét 1a 78,53kNm/-109,98kNm, gia tri cyc tri 16n nhét giam 13,90% (tir 127,73kNm xubng
109,98kNm) xay ra tai vi tri nén hdm (vi tri 85°).

Sau khi thi cong duong him thtr hai 14 him trén T2, noi lyc vé hdm bén trén T2 ¢6 gia tri va phan b
nhu sau: Lyc doc N c0 gid tri nhé nhit va 16n nhét 14n luot 1a 242,14kN/435,34kN, gi4 tri 16n nhét xay ra
tai vi tri hong ham (vi tri 90°, 270°). M6 men M ¢6 gié tri 16n nhit va nhé nhét 1a 37,78kNm/-47,77kNm,
gia tri cyc tri 16n nhét xay ra tai vi tri hong him.

3.3. Két qua ngi lyc vo ham khi thi cong theo so dé hai dwong him song song khdc truc ndm ngang,
khdc truc thang dirng

Ndi lyc phan bé trong vé hdm dudi T1 va hdm trén T2 khi sir dung so db hai dwdng him song song khac
truc ndm ngang, khéc truc théng ding duoc thé hién trén hinh 5.

Trong so db bé tri hai hdm song song khac truc ndm ngang, khac tryc thing dimg, két qua cho thy: sau
khi thi céng dwong ham thi nhét Ia hdm phia dudi T1, két qua cho thiy luc doc N ¢6 gia tri nhd nhit va 16n
nhét lan luot 1a 487,92kN/945,53 kN. Gia tri 16n nhit 1a 945,53kN xay ra tai vi tri hong bén trai va hong
bén pha1 v6 ham (vi tri 90° va 2700) gia tri nho nhét 1a 487,92kN xay ra tai noc ham, phan b luc doc co
tinh ddi xtng qua truc dwdng hdm. M6 men udn trong vé him c6 gia tri 16n nhat, nh6 nhat 1a 97,33kNny/-
127,58kNm. Gid tri cuc tri 16n nhét 1a 127,58kNm xay ra tai vi tri hong bén trai va hong bén phai.

Sau khi thi cong dudng hdm tht hai bén trén T2, ndi luc vo him dudi T1 c6 gid tri va phan bd thay dbi
lai nhu sau: Luc doc N ¢6 gié tri nhd nhit va 16n nhét 1an lwot 13 538,41kN/1047,75kN, gia tri lon nhét tang
10,81% (tir 945,53kN 1én 1047,75kN) x4y ra tai vi tri hong ham (vi tri 90°). M6 men M c6 gia tri 16n nhét
va nho nhét 1a 116,26/-154,82kNm, gia tri cuc tri 16n nhét tang 21,35% (tir 127,58kNm 1én 154,82kNm)
xdy ra tai vi tri nén him.

Sau khi thi cong dudng him thir hai bén trén T2, ndi lyc vé hdm bén trén T2 c¢6 gié tri va phan bd nhu
sau: Luc doc N ¢6 gia tri nho nhét va 16m nhat 1an luot 1a 218,22/505,66 kN, gia tri 16n nhét xay ra tai vi tri
héng him (vi tri 90°, 270°). M6 men M c¢6 gia tri 16n nhit va nho nhét 1a 83,71/-99,41 kNm, gié tri cuc tri
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16n nhét xay ra tai vi tri hong ham.
Két qua gia tri luc doc va mo men udn trong vo ham T1, T2 véi cac so d0 bo tri hai duwong ham khac

nhau dugc thé hién trén bang 2.

---------- Ham dudi T1 - sau khi thi cong 1 ham dudi Tl
1500 —— Him dudi T1 sau khi thi cong tlep ham trén T2
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> g 100
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()
Hinh 5. Phin bé luc doc (a) va mé men uon (b) trong vé ham khi sir dung so' d6 hai dwong ham song song
khdc truc nam ngang, khéc truc thing dimg

Bang 2. Gia tri lon nhét cia lyc doc va mé men uén trong vo ham T1, T2 véi cde so do khac nhau

So dd Luc doc, N (kN) M6 men ubn, M (kNm)
0o V6 ham T1 V6 ham T2 V6 ham T1 V6 ham T2

Hai ham song song cung truc 680,08 515,86 98,78 89,42
nam ngang
Hai ham song song cung truc 905,42 43534 109,98 47,77
thang dig
Hai ham song song khc truc 1047,75 505,66 154,82 99,41
nam ngang, khac truc thang dung

4. Két luan

Trong diéu kién bai toan, tir két qua nghién ctru xac dinh ni lyc vo ham trong céc so db bd tri hai dudong

him song song, co thé rut ra nhitng két luan nhu sau:
Hai dudng hdm song song cung tryc nim ngang c6 su trénh 1¢ch gia tri luc doc va mé men ubn trong vo

him khong 16n, do hai duong ham c6 cung chiéu sau thi cong.
So db thi cong hai duong him song song cung tryc thang dimg, ham T2 & vi tri bén trén co gia tri luc

doc va md men udn trong vé him 1 nho nhét trong cac SO do.
So d thi cong hai duong him song song khac tryc nim ngang, khac truc thing dung c6 hdm T1 & vi tri
phia dudi c6 gia tri luc doc va mé men ubn trong vo hdm 1a 1én nhét trong céc so dd.
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ABSTRACT

Study the influence of the arrangement of two parallel tunnels
on the internal force distribution in the tunnel linings

Do Ngoc Thai'
!Hanoi University of Mining and Geology

In response to the increasing need for urban transportation development, many cities are constructing
metro systems. These systems often feature two parallel tunnels to enhance transportation efficiency. In
urban construction conditions, the underground space for two tunnels is very limited, so in the planning and
design of urban traffic underground construction projects, it is necessary to choose a layout diagram. two
parallel tunnels to suit the specific construction conditions of each project. The mechanical interaction
between the two tunnel lining retaining structures in each layout scheme of two parallel tunnels is different,
so the study of the influence of the arrangement scheme of two parallel tunnels on the internal force
distribution in the tunnel lining support structure, choosing a layout plan for two parallel tunnels for each
metro construction project is very important. This article employs the finite element method to analyse how
different parallel tunnel arrangements affect the internal force distribution, aiding in the selection of the
most suitable layout for each metro construction project. In the study conditions, the research results show
that the two parallel tunnels with the same horizontal axis have a large deviation in the value of vertical
force and bending moment in the tunnel lining, because the two tunnels have the same construction depth.
The construction diagram of two parallel tunnels with a vertical axis, the tunnel located above has the value
of vertical force and bending moment in the tunnel lining is the smallest in the diagrams. The construction
diagram of two parallel tunnels with different horizontal and vertical axes, the tunnel in the lower position
has the largest vertical force value and bending moment in the tunnel lining.

Keywords: underground construction; twin tunnels; tunnel lining; finite element method
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