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LOI KHAI MAC

Kinh thwa: Céc Quy vi dai biéu, Thwa cdc dong nghiép,

Kinh thua toan thé Hoi nghi,

Hom nay, chiing toi rat vinh du duogc chao dén céc Quy vi dai biéu, cac Nha khoa hoc, cac déng
nghiép tir cac truong Pai hoc, Cao déng, cac Vién nghién ctru, cdc B, Nganh, Trung tam, cidc Cong ty
trong ca nudc vé tham dy Hoi nghi Co hoc Vat ran lan thir XV dudi hinh thirc truc tuyén (néu khong
vi dich bénh Covid-19, Hoi nghi da dugc td chire truc tiép tai truong Pai hoc K¥ thuat Cong nghiép,
Dai hoc Thai Nguyén vao dau thang 8 vira qua).

Pay 1a Hoi nghi khoa hoc thudng ky ciia Hoi Co hoc Vat rin, duge t6 chirc hai nim mot lan
nhim tao diéu kién cho cac can bo giang day va nghién ciru khoa hoc, can bo quan 1y va san xuit trong
ca nudc bao cdo va trao dbi cac két qua nghién ciru khoa hoc méi, déng thoi dinh ra nhitng hudng
nghién ctru, Gmg dung thiét thuc trong thoi gian téi.

Thay mit BCH Héi Co hoc Vit rin, téi xin tran trong tuyén bo khai mac Hdi nghi khoa
hoc toan qudc Co hoc Vit rin lan thir XV.

Kinh thwa Hoi nghi,

Dén du Hoi nghi hom nay, chiung ta vui mimg dugce dén tiép gan 200 can bd co hoc chuyén
nganh Co hoc VAt ran trong ca nude voi 116 cong trinh khoa hoc s& dugc bao cdo. Cac cong trinh
khoa hoc tai Hoi nghi thudc ca hai linh vgc nghién ctru co ban va nghién ctiru tng dung cua Co hoc
Vat rin trong k¥ thuét déu c6 tinh thoi sy, di vao cac linh vuc méi cia chuyén nganh Co hoc Vit ran
ma gidi khoa hoc quéc té va trong nudc dang quan tam.

Céc bao céo khoa hoc da qua mdt quy trinh phan bién nghiém tic (hai hoac ba phan bién doc
lap cho 1 bao cao) va da dugc xudt ban trong Tuyén tap cic cong trinh khoa hoc ciia Hoi nghi, Nha
xudt ban Pai hoc Thai Nguyén, voi ISBN theo quy dinh qudc té (day la diém mai dang ghi nhan cua
Hoi nghi 1an ndy) va cic béo céo s& dugc trinh bay tai 7 phan ban trong ngay hém nay theo chuong
trinh chi tiét ma cac Quy vi di c¢6 trong tay tir hon 2 tuan qua.

Thay mit Ban t6 chirc Hoi nghi, chung toi xin cam on cac Quy vi dai biéu, cam on cac bao cdo
vién da giri bai dung han, chat luong va dén bao cdo tai Hoi nghi trong ngay hom nay. Dic biét, chung
toi xin gui 101 cdm on sau sdc dén bang Uy, Ban Giam Hi¢u, cac Phong, Ban, Khoa va can bg cta
truong Pai hoc K thuat Cong nghiép, Dai hoc Thai Nguyén da rit nhiét tinh va gianh nhiéu thoi gian,
cong strc dong td chire Hoi nghi nay.

Xin cam on cac tap thé va ca nhan trong cac Ban cia Hoi nghi: Ban Khoa hoc (Pong truéng ban
1a GS. Pao Huy Bich, PGS. Ngo Nhu Khoa va cac thanh vién), Ban T6 chtic (Dong trudng ban 1a GS.
Tran {ch Thinh, PGS. Nguyén Duy Cuong va cac thanh vién; dic biét 1a Ban td chuc tai truong Pai
hoc K¥ thuat Cong nghiép Thai Nguyén) va Ban Thu ky (PGS. Pao Nhu Mai, TS. Nguyén Thi Thanh
Nga, ThS. Nguyén Thi Bich Ngoc) dd lam viéc khong mét moéi véi tinh than trach nhiém cao trong
nhiéu thang qua cho cac cong viéc cua Hoi nghi khoa hoc Co hoc Vat ran lan thit XV nay.

Cubi cung, xin chuc strc khoé tat ca cac Quy vi dai biéu cung toan thé cac Hoi nghi vién va hy
vong réng Hdi nghi khoa hoc Co hoc Vit ran lan the XV s& mang lai cho chiing ta nhiéu 4n tuong tot
dep va nhiéu két qua b ich.

Xin tran trong cam on.

Ngay 24 thang 9 nam 2021
TM BCH HOI CO HQOC VAT RAN
Chu tich
GS.TS Tran ich Thinh
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Tém tit. Cong trinh ngam tiét dién 16n duoc xay dung & nhiéu quéc gia khac nhau trén

thé gi¢i. Ching dugc sir dung cho cac muyc dich khac nhau nhu: thuy dién, giao thong,

khai thac mé va cac muc dich khac. Tuy nhién viéc nghién ctru va hiéu biét vé trang thai

(g suét - bién dang xung quanh cong trinh ngam tiét dién 16n khi thay d6i hé sb ung suét

nguyén sinh ban dau trong khoi da dé thiét ké va tinh toan 6n dinh cong trinh ngdm thi

con nhiéu han ché. Bai bao gi6i thiéu viéc nghién ciru trang thai tng suét - bién dang

xung quanh cong trinh ngam tiét dién 16n véi cac hé s6 ung suat nguyén sinh ban dau

khac nhau trén co s& phuong phap sb va du bao ap luc dat da sau khi khai dao cong trinh

ngam.

Tir khéa: Ham tiét dién I6n, iing sudt - bién dang, céng trinh ngam, g sudt nguyén sinh,

dp lie ddt da.
1. M¢ dau

Trong cac nghién clru cua cua cac tac gia nuoc ngoai nhu C.H. Bmacor (2005) [5], B.M.

Moctkos (1963) [6], 5.A.Kaprosus (2001) [7], A.H. ITankparenko (2002) [9] di chi ra rang: Céc
thanh phan tng suat nguyén sinh ban dau c6 quan hé tdi sy bién d6i co hoc trong long khoi dat da
xung quanh dudng ham. Cac thanh phan (mg suat ban dau lién quan dén hinh dang va kich thudc ving
bién dang déo, ving pha huy ciing nhu ap lyc dat da tac dung 1én két cAu chdng gitr dwdong him sau
khi duong ham duogc khai dao. Hau hét cac cong trinh trén déu sir dung phuong phép giai tich trong co
hoc méi trudng lién tuc dé giai quyét bai toan véi gia thuyét khdi da quanh dudong him 13 dan hoi,
ddng nhét va ding huéng. Két qua rat ra khong thé diing trong thyuc té khi ma khéi da bao quanh cong
trinh ngdm bi phan 16p, nirt né. Cac phuong phép giai tich tinh toan ciing con it quan tim dén van dé:
Khi thay d6i cac thanh phan rng suit nguyén sinh thi mg sut thir sinh s& thay ddi ra sao. O Viét Nam
céc tac gia Nghiém Hiru Hanh (2004), Nguyén Quang Phich (2006), V& Trong Hung (2008) ciing da
quan tdm dén sy phan bd trudng ng suat thir sinh trong khdi d4 xung quanh khi dao ham. Thong
thuong voi cac bai toan phén tich bang giai tich, gia thiét ban dau thudng coi 1a bai toan phing va bo

qua thanh phan tng suit doc truc o. = 0 va thudng chi quan tdm dén ty sé ung sudt nguyén sinh nim
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ngang va thang duing o3/c; = 1. V&i cac bai toan thong thuong thi ty s6 o3/c, < 1. Tuy nhién, trong
thuc t& & nhiéu noi béng cac dung cu do dac nguoi ta do dugc gia tri cua ty sb nay 1a 16n hon 1 tham
chi nhiéu trudng hop con 16n hon 2, diéu nay duoc giai thich rang khi d6 khéi da bi chét giit theo
phuong ngang trong khi do6 ap luc theo phuong thing dimg lai giam, hodc ¢ cac vi tri bd dbc hodc gin
bé mit dat. Cong bd ciia Tran Tudn Minh (2018) [3] d3 budc dau dé cap dén van dé anh huong cia
truong tng sudt nguyén sinh dén trudng Gmg suét thir sinh. Hién nay viéc st dung cic phdn mém tinh
toan duoc thiét 1ap trén co so sir dung cac phuong phap cua co hoc méi truong khong lién tuc (phuong
phap phan tir hitu han, phuong phap sai phan va bién phan,..) duoc quan tim trong nganh xay dung néi
chung va trong xdy dyng cong trinh ngdm ndi riéng. Trén co s& do, bai viét nay di sir dung phdn mém
“Phase 2” dé phan tich su thay ddi ciia truong (g sudt - bién dang thu sinh khi ty sé (mg suit nguyén
sinh thay d6i 1a diéu can thiét.
2. Piéu kién dau vao cho phin tich

Gia st mdt duong ham c6 chiéu rong B=10m, chiéu cao h=8m duoc dao trong khéi da co cac
dic diém nhu trong bang 1.

Bing 1. Cdc tham sé dau vao cho bai todn phén tich bang phan mém sé Phase 2

STT Tham s6 Ky hiéu Pon vi Gia tri
1 Dung trong dat da Y MN/m’ 0,026
2 | Do bénnén khdi d4 o MPa 0,01
3 | Lyc dinh két khéi d4 c MPa 0.05
4 | Goc ma sat trong khdi da ® Do 25
5 | Mo dun dan hoi E MPa 1200
6 Heé s Poisson u - 0,25
7 Goéc dan no \ bo 0
8 Goc ma sat trong du Qre bo 26
9 Luc dinh két du Cre MPa 0,5
10 | Chiéu rong cong trinh ngam B m 10
11 | Chiéu cao cong trinh ngam h m 8
12 | Loai vat liéu Déo - -

13 | Tiéu chuan sir dung Mohr - Coulomb - -

14 | Hésd ung suét nguyén sinh K =03/, - 0,5; 1,0; 1,5; 2,0
15 | Do sau dat cong trinh ngam H 50 m

16 | Bai toan c6 xem xét dén trong luong dat d4 va trang thai (mg suit nguyén sinh
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MO hinh phéan tich chi ra trén hinh 1.

(] (]

a) K= 63/61:0,5 b) K= 63/61: 1,0

[ ] [ ]

¢)K=0oi/6,=1,5 d) K=065/6,=2,0
Hinh 1. M hinh phén tich bang phan mém Phase 2 khi h¢ s6 irng sudt nguyén sinh K thay doi

3. Cac két qua sau phén tich bang Phase 2

Hién nay cac phén mém thuong mai AutoCAD, Revits, ArchiCAD, SketchUp Pro2019,
SAP2000, ETABS, STADD-IIL,...dugc st dung rong rai trong quy hoach xay dung, kién trac va thiét
ké két cAu cong trinh. Mot s6 phan mém dung trong phan tich qué trinh thi céng dé chon phuong an thi
cong t6i ru nhu EZStrobe (ngdn ngit 1ap trinh Stroboscope), phan mém MSProject st dung trong quan
ly du 4n xay dung, tinh toan chi phi nguyén vat liéu, 1ap du toan thi cong nhu va lap tién d6 thi cong.
Plaxis 12 phan mém chuyén vé phan tich trang thai ing sudt-bién dang, xac dinh chuyén vi va danh gia
6n dinh ciia hé méng sau trén co s¢ phuong phap phan tir hiru han (PTHH). Phian mém Geo-Slope
chuyén vé phén tich on dinh mai déc. Phan mém Phase2 ctia Hang Rocscience chuyén dung tinh todn
thiét ké him va cong trinh ngdm. Phase2 14 phan mém dugc viét trén co s phuong phap phén tir hitu
han, c¢6 thé sir dung dé phan tich 6n dinh ('ng suat, bién dang, hé s6 an toan...) clia cong trinh ngam thi
cong trong khéi dat, da; cac cong trinh thi cong trén bé mit khdi dat, da nhu cac mo 10 thién, cac bo

doc ...v.v.
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Badng 2. Cac gia tri wng sudt 6; va o3 sau khi phén tich ¢ cdc vi tri khdc nhau xung quanh duong

ham bang phan mém Phase 2 khi thay déi hé so ieng sudt nguyén sinh K = 63/ 6,

Hé¢ Gia tri o;, MPa & cac vi tri Gia tri o3, Mpa
s Vi tri

TT K= trén mat

cht 00m| S5m 10m | 15m | 20m Om Sm 10m | 15m | 20m
03/04

I 195 | 1.50 | 1.35 | 1.20 | 1.20 | 0.12 | 0.52 | 0.60 | 0.60 | 0.60
I 1.20 | 1.05 | 0.90 | 0.75 | 0.60 | 0.04 | 0.36 | 0.36 | 0.36 | 0.28
I 0.60 | 0.60 | 0.60 | 0.45 | 0.45 | 0.00 | 0.48 | 0.48 | 0.36 | 0.28
v 1.20 | 1.05 | 0.90 | 0.75 | 0.60 | 0.04 | 0.36 | 0.36 | 0.36 | 0.28
1 020 A% 195 | 1.50 | 1.35 | 1.20 | 1.20 | 0.12 | 0.52 | 0.60 | 0.60 | 0.60
VI 255 | 1.50 | 1.50 | 1.50 | 1.65 | 0.68 | 0.60 | 0.68 | 0.72 | 0.76
VII 0.00 | 0.75 | 1.05 | 1.35 | 1.65 | 0.00 | 0.56 | 0.84 | 0.88 | 0.92
VIII 255 | 1.50 | 1.50 | 1.50 | 1.65 | 0.68 | 0.60 | 0.64 | 0.72 | 0.76
I 1.80 | 1.50 | 1.35 | 1.20 | 1.20 | 0.08 | 0.80 | 1.04 | 1.04 | 1.12
II 1.65 | 1.20 | 0.90 | 0.75 | 0.60 | 0.08 | 0.64 | 0.72 | 0.64 | 0.56
111 1.65 | 1.20 | 0.90 | 0.75 | 0.60 | 0.00 | 0.56 | 0.64 | 0.56 | 0.48
v 1.65 | 1.20 | 0.90 | 0.75 | 0.60 | 0.08 | 0.64 | 0.72 | 0.64 | 0.56
? b0 \Y% 1.80 | 1.50 | 1.35 | 1.20 | 1.20 | 0.08 | 0.80 | 1.04 | 1.04 | 1.12
VI 300 | 1.65 | 1.50 | 1.65 | 1.65 | 1.04 | 1.12 | 1.36 | 1.44 | 1.60
VII 075 | 1.65 | 1.65 | 1.80 | 1.80 | 0.00 | 0.64 | 1.20 | 1.44 | 1.60
VIII 300 | 1.65 | 1.50 | 1.65 | 1.65 | 1.12 | 1.12 | 1.36 | 1.44 | 1.60
I 1.50 | 1.50 | 1.50 | 1.50 | 1.65 | 0.08 | 1.04 | 1.28 | 1.20 | 1.20
I 1.80 | 1.80 | 1.35 | 1.20 | 1.05 | 0.08 | 0.72 | 0.72 | 0.64 | 0.56
I 1.65 | 1.80 | 1.35 | 1.05 | 0.9 | 0.08 | 0.72 | 0.72 | 0.64 | 0.40
v 1.80 | 1.80 | 1.35 | 1.20 | 1.05 | 0.08 | 0.72 | 0.72 | 0.64 | 0.56
’ 10 \% 1.35 | 1.50 | 1.50 | 1.50 | 1.65 | 0.08 | 1.04 | 1.28 | 1.20 | 1.20
VI 330 | 2.10 | 2.10 | 2.25 | 240 | 1.04 | 1.28 | 1.36 | 1.52 | 1.60
VII 1.50 | 2.55 | 2.55 | 255 | 270 | 0.00 | 0.72 | 1.28 | 1.52 | 1.68
VIII 345 | 2,10 | 2.10 | 2.25 | 2.40 | 1.04 | 1.28 | 1.36 | 1.52 | 1.60




Trang thdi ting sudt-bién dang trong khéi da xung quanh céng trinh ngém 681

tiét dién Ion khi ty s6 wrng sudt nguyén sinh thay déi

H¢ Gia tri o;, MPa & cac vi tri Gia tri o3, Mpa
£ Vi tri
i) :
TT K= trén mat
oit 0,0m| Sm 10m | 15m | 20m Om Sm I0m | 15m | 20m
o3/0y
I 1.20 | 1.50 | 1.80 | 1.95 | 1.95 | 0.10 | 1.09 | 1.27 | 1.27 | 1.18
11 1.80 | 240 | 195 | 1.65 | 1.35 | 0.10 | 0.64 | 0.73 | 0.64 | 0.55
III 1.65 | 2.55 | 1.80 | 1.50 | 1.20 | 0.01 | 0.91 | 0.82 | 0.73 | 0.55
v 1.80 | 240 | 1.95 | 1.65 | 1.35 | 0.10 | 0.64 | 0.73 | 0.64 | 0.55
4 2,00

\Y% 1.05 | 1.50 | 1.80 | 1.95 | 1.95 | 0.10 | 1.09 | 1.27 | 1.27 | 1.18

VI 330 | 270 | 2.85 | 3.00 | 333 | 1.00 | 1.18 | 1.36 | 1.45 | 1.54

Vil 1.65 | 3.45 | 3.45 | 3.45 | 3.60 | 0.01 | 0.82 | 1.45 | 1.63 | 1.72

VIII 330 | 270 | 2.85 | 3.00 | 333 | 1.00 | 1.18 | 1.36 | 1.45 | 1.54

Chuong trinh cung cdp cac mo hinh dat d4 khac nhau nhu Mohr-Coulomb, DruckerPrager,
Cam-Clay va dac biét 1a moé hinh Hoek Brown. M6 hinh Hoek Brown dua trén cac nghién ctru thuc
nghiém trén cac loai da khac nhau tir ndm 1980 va cép nhat lién tuc dya trén cac sb lidu c6 duoc tir cac
du 4n thi cong ham thyc té trén thé gidi. Cac chirc ning co ban cua Phase2 bao gdm: Chic ning lap
md hinh (Modeling); Chirc ning chia ludi (Mesh Generation); Chirc ning tao truong ng suat ban dau
(Field Stress); Chirc ning gan tai trong (Load); Chirc ning thiét 1ap dic tinh vat liéu (Material
Properties); Chirc ning mé phong két ciu chdng (Support); Chirc ning biéu dién két qua (Data
Interpretations); Chirc ning xut dir liéu ra file hodc anh (Exporting Data and Images). O Viét Nam,
chuong trinh Phase2 da duoc nghién ctru, dua vao giang day tai truong dai hoc Mo Dia chét.

V6i nhitng diéu trinh bay trén day ciing nhu uu diém ndi bat vé tinh chuyén sau trong phan tich
trang thai (mg suit-bién dang cua nén da quanh dudng hdm nén trong bai viét ndy céac tic gia sir dung
phﬁn mém Phase2 dé phan tich. Cac gia tri ung suét va bién dang tai cac vi tri khac nhau (I, I, I1L,.. VII
va VIII) cta cac mit cit a; dén ay va by dén b, tuong tng véi cac hé sé ing suat nguyén sinh K 1an
luot 12 0.5, 1.0, 1.5 va 2.0 (xem hinh 2) dugc chi ra trong bang 2. Két qua phén tich bai toan trén bang
phin mém Phase 2 d3 thu duoc biéu d6 phan bd tng sudt thtr sinh theo phuong thang ding (hinh 2a)
va theo phuong nim ngang (hinh 2b) trén mot don vi dién tich xung quanh cong trinh ngam véi su
thay doi hé s6 tmg suit nguyén sinh ban ddu ( hinh 2 va hinh 3).

Khi thay d6i hé s6 tng suat nguyén sinh K thi cac gid tri bién dang &,, cling thay doi theo va
giam dan tir bién duong him vao trong 10ng khéi da. Cac gia tri bién dang sau phan tich cho trong

bang 3.
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Bing 3. Cdc gid tri tong bién dang &y 0 cdc Vi tri khdac nhau xung quanh dwong ham bang phin

mém Phase 2 khi thay déi hé sé irng sudt nguyén sinh ban diu 65/,

Hé s6 K= Vi tri Gia tri tong bién dang €y, M
TT ) trén
G3/01 miit cit Om 5m 10m 15m 20m
I 2.50.10° | 5.00.10™ 0.00 0.00 0.00
I 6.00.10° | 3.00.10° 1.50.10° 1.00.10° 5.00.10™
111 7.00.10° | 4.00.10° | 2.50.10° 1.50.10° 5.00.10™
v 6.00.10° | 3.00.10° | 1.50.10° 1.00.10” 5.00.10"
! 0-20 \% 3.00.10° | 5.00.10" 0.00 0.00 0.00
VI 4.00.10° | 2.00.10° 1.00.10° 5.00.10™ 5.00.10™
VII 1.10.10% | 6.00.10° | 3.50.10° 2.00.10° 1.00.10°
VIII 3.50.10° | 2.00.107 1.00.107 5.00.10™ 5.00.10*
I 6.75.10° | 2.70.10° 1.35.10° 9.00.10" 4.50.10*
I 6.30.10° | 2.70.10° 1.80.10° 9.00.10" 4.50.10*
111 6.30.10° | 2.70.10° 1.80.10° 9.00.10™ 4.50.10™
v 6.30.10° | 2.70.10° 1.80.10° 9.00.10™ 4.50.10*
? 100 \Y% 6.75.10° | 2.70.10° 1.35.10° 9.00.10" 4.50.10*
VI 4.05.10° | 2.25.10° 1.80.10° 9.00.10™ 4.50.10™*
VII 1.08.10° | 5.40.10° | 3.15.10° 1.80.10° 4.50.10™
VIII 4.05.10° | 2.70.10° 1.35.10° 9.00.10™ 4.50.10*
I 1.11.107 | 5.50.10° | 3.00.10° 1.50.10° 5.00.10°
Il 8.50.10° | 3.50.10° | 2.00.10° 1.00.10” 5.00.10™
11 6.50.10° | 2.00.10° | 1.00.10° 5.00.10™ 5.00.10"
v 8.50.10° | 3.50.10° | 2.00.10” 1.00.10° 5.00.10*
: 120 \% 1.11.10% | 5.50.10° | 3.00.107 1.50.10° 5.00.10™
VI 6.00.10° | 3.50.10° | 2.00.10° 1.50.10° 1.00.107
VII 1.20.10° | 5.00.10° | 2.50.10° 1.00.10° 5.00.10™
VIII 6.00.10° | 3.50.10° | 2.00.10° 1.50.10° 1.00.10°
I 1.65.10% | 9.00.10° | 5.25.10° 3.00.10° 1.50.10°
4 2.00 I 1.28.10° | 4.50.10° | 2.25.10° 1.50.10° 7.50.10™
11 8.25.10° | 7.50.10" 0.00 0.00 0.00
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TT

Hé so K=

03/0

Vi tri Gia trj tong bién dang ,,, m
trén
mit cit Om Sm 10m I5m 20m

v 1.28.107 4.50.103 2.25.10° 1.50.10° 7.50.10™
\Ys 1.65.102 9.00.103 5.25.103 3.00.1073 1.50.103
VI 1.05.102 5.25.103 3.00.103 2.25.10° 1.50.10°
VII 1.50.102 3.75.103 1.50.10° 7.50.10™ 0.00
VIII 1.05.107 5.25.10° 3.00.10° 2.25.10° 1.50.10°

Tir bang 2 va bang 3 ciing nhu cac biéu d6 trén hinh 2 va hinh 3 thiy rang, cic gia tri 6, 1on nhat

bién ham va cang gidm dan ra xa bién ham va o3 s€ tang dan tir bién ham ra xa trong khoi da & vi tri

xap xi 2B (4R) thi ching 1a hang s khong d6i. Sau phan tich chung ta thu dwgc mbi quan hé giita ng

suat thang dirng va nam ngang tr bién ham vo1 sy thay doi h¢ sO tng suat nguyén sinh ban dau nhu

trong hinh vé 2.

Hinh 2a .Phéin bé irng sudt thing dirng
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K=1,0

2b. Phén bé teng sudt nam ngang

Hinh 2. Thay déi trang thdi itng sudt-bién dang khi thay déi hé sé ing sudt nguyén sinh K

Sau khi phan tich ta thu dugc quy luat mbi quan hé giita (mg suat va bién dang trén bién & ndc

va nén duong ham véi cac h¢ s6 tng suat nguyén sinh ban dau nhu trong hinh 3.

Gi tri ing suiit thir sinh

Mbi quan hé giira émg sudt thi sau khai dao thing diing v h¢

s0 trng suét nguyén sinh K

2.50 7
2.00
B —4—Trénnée cla
E 150 dudng ham
" / — G bén hong cia
b / durong him
0.50
0.00 T T T T T 1

050 075 1.00 125 150  2.00

H¢ 6 g sut nguyén sinh K

Gi4 tri irng suit thir sinh o3

M0i quan h¢ giira ing suét nim ngang sau khi khai dao
va hésb ing suét nguyén sinh K

0.14
0.12 4 \
0.10

o e

- 006 / \ -0 l?én hong

0.04 duong ham
0.02 / \x
0.00 W ; ; ; ‘

100 125 1.50

H@ s6 img sudt nguyén sinh K
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MG&i lién h¢ gitra tong bién dang va hé s6 wng suit
nguyén sinh ban diu K
0.018

g 0.016 - /

% 0.014 - _

g 0012 - // +g trén Egc
= uwong hAm
g g.g(l)(; / A —o— G bén hong
o0 V'S N duong ham
S 0.006 ¢ ‘7‘/ L g

E 0004 /‘/

2 oo &

0.000

0.50 0.75 1.00 1.25 1.50 2.00
HE s6 wng suit ban ddu K

Hinh 3. Quan h¢ giita iing sudt-bién dgng va h¢ sé irng sudt nguyén sinh K
Khi thay d6i hé s6 (mg sudt nguyén sinh K= o3/, thi kich thuéc ving pha huy va ving bién
dang déo ciing bi thay d6i ( xem hinh 4). Do d0, ap luc dit da xung quanh duong ham ciing bi thay doi
theo sy bién doi ctia hé s6 ing suat nguyén sinh. Diéu nay cé y nghia 16n d6i véi viéc phan tich, thiét
ké va tinh toan két cau chdng giit duong ham sau ndy. Trén co sé két qua phan tich bang “Phase 27,
chiing ta c6 thé quan sat dugce ving pha huy xung quanh duong ham véi cac hé sb Gng suat nguyén
sinh khéac nhau nhu trong hinh 4.

K=0,5 K=1,0

K= 1,5 K= 230

Hinh 4. Viing phd huy va bién dang déo xung quanh dwong ham véi cdc hé sé ing sudt nguyén

sinh ban dau khdc nhau
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Quan sat cac két qua ving pha huy va sb lugng cac phan tir pha huy co thé thiy rang: dién tich
ving pha huy thay ddi khi ty sb ing sudt nguyén sinh thay d6i, khi ty sé tmg suit K = 0,75 va K = 1,0
hinh dang cua ching gan nhu can bang va c6 tinh d6i xtmg. Néu chip nhén ly thuyét ving dat d4 long
rdi, c6 thé bi pha huy gy ra tai trong ddi voi két cau chdng giir cong trinh ngam thi trong trudng hop
ndy tai trong va ap luc tac dung 1én v ham duoc coi la ddi xtng. Tuy nhién, trong thuc té moi trudng
dat d4 c6 su sai khac vé ty s6 (mg sud thi ap luc tinh toan ddi vai két cdu chdng ciing thay doi. Két qua
phan tich bang “Phase 2” chi ra diéu niy mot cach rd rang hon, giup cho ngudi thiét ké c6 mot cai
nhin téng quat hon, chinh x4c hon trong khi thiét ké két cau chong giir sau nay.

4. Két luan va kién nghi

- Sau khi phan tich ¢ thé chi ra rang, hé s img suat nguyén sinh ban dau c6 anh huong 16n dén ing
suat va bién dang sau khi khai dao cong trinh ngim trong khéi dat d4 xung quanh cong trinh ngam.

- Néu trang thai ing suit nguyén sinh ban dau bi thay doi thi gia tri va phuong hudng cta cac
thanh phan tng suét sau khi khai dao ciing 1ap tirc thay doi theo. Khi gia tri (mg suit nguyén sinh ban
dau x4p xi bang 1 (K = 1), ing suét trén bién & trén noc va nén ciia duong ham gan nhu nhau hay 14 tai
trong c6 tinh chit di ximng.

- Khi K = 1,5+2,0 ching ta thay rang gia tri ing suat ¢ trén bién & phia néc dudong ham sé& ting
lén, két qua nay phi hop véi cac cong trinh nghién ctru cia B.IL A6pamuyk, C.H. Bracos, B.M.
Mocrtkos [1, 4, 5].

- Khi K < 1,0 ving ap lyc dit da c6 hinh dang twong ty nhu 1y thuyét tinh toan ap luc cuia
B.A.Kaprosust, M.M. Protodiakonov [6,7]. Sau khi phan tich chung ta ciing c6 thé thu dwoc quy luat
bién d6i cua mg suat sau khai dao nhu trong hinh 2. Quan sat hinh 2 chi ra rang, gia tri ing suat 16n
nhit nhan dugc khi K = 2,0 va nhé nhat khi K = 0,5. Két qua nay ciing hoan toan hop 1y voi cac két
qua nghién ctru trude day [1, 2, 4, 5, 7].

- Két qua nay ciing 13 co so ban ddu dé phan tich va tinh toan 6n dinh cong trinh ngdm c6 mat
cit ngang 16n khai dao trong dat da co tinh phan 16p va co sy thay doi ing suit nguyén sinh kién tao
ban d4u hay gip trong thuc té.
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