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XAY DUNG PHAN MEM HRUST 1.0.0 TINH TOAN CHIEU CAO
NEN DPUONG PAP TREN PAT YEU
BUILDING THE SOFTWARE HRUST 1.0.0 TO CALCULATE THE HEIGHT
OF EMBANKMENT ON SOFT SOIL

Nguyén Thu Ha, Lé Pinh Viét
Trueong Dai hoe Bdch khoa, Pai hoc Da Ning; Email: thuhabkdn@gmail.com

Toém tat: Nén dwong dép trén dat yéu Ia treong hop thudng gap
trong linh vwrc xay dyng céac cong trinh giao thong O nuéc ta,
didu kién dia hinh dia chét phirc tap, nhiéu tuyén dwéng dap di
qua vung dia chét dét yéu. Khi xay dwng thi cac don vi tw van
thiét k& van tuan theo Tiéu chuan va Qui trinh khao sat thiét ké va
da dat duwoc mot sd yéu cdu nhét dinh nhwng con mét nhiéu thai
gian bgi nhirng trén tré' ban khodn khi lwa chon cac phuong an
thlét ké. Xuét phat tir thye trang trén, ching téi xay dwng phan
mém HRUST 1.0.0 dya trén ngon nglr Visual Basic dé tinh toan
chiéu cao nén du’ang dép trén déat yéu, gitp cho cac nha tw van
thiét ké giam khéi Ivgng tinh toan va lwa chon phuong an xay
dwng phl hep, rat ngan théi gian thi cong, giam chi phi xay ding
cong trinh.

T khoa: dét yéu; gia tai trwéc; chidu cao dép; dé lun; én dinh
trurot

1. Dit van dé

Linh vuc xdy dung dudng dip trén nen dét yéu dugc
nhiéu nuéc trén thé giGgi quan tdm va tlen hanh nghién
ctru ¢6 hé théng. O nudc ta, ¢6 nhiéu tuyén duong di qua
khu vuc dia chat yéu nhu lwu vyc song Hong, séng Mé
Kéng khu vuc dong bing song Cuu Long _tuy nhién
viéc nghién ctru chi tdp trung chua yéu vao van dé cong
nghé xir Iy nén. Hién nay, viéc lya chon phuong an tinh
toan thiét ké va thi cong cac tuyen dudng nay con mang
tinh chat thi cong nén mét nhiéu thoi gian. Hon nira, cac
phin mém thuong mai ding dé tinh toan vé linh vyc nay
nhu Geoslop/w, Plaxis thi chi st dung dé tinh én dinh,
tinh lan, tinh tham, tinh (ng Suat- bién dang... ma khong
tinh duogc ch1eu cao nén dap trong tat ca cac trudng hop
xdy dung nén dap trén dat yéu (vi du nhr xdy dung nén
dip trén dit yéu bing phuong phap dap gia tai; tang
cudng sic chiu tai cua nén; thoat nude thang dimg). Boi
vily, “Nghién ciru xay dung phan mém HRUST 1.0.0 tinh
todn chiéu cao nén duomg ddap trén dat yéu” 1a van dé can
thiét.

2. Co s’ Iy thuyét tinh toan chiéu cao nén dwomg dip
trén dat yéu bang phwong phap dip gia tai

Chié’u cao cua nén duong dip trén qlét yéu tinh toan
theo thiét ke phai thoa man di€u ki¢n ve 6n dinh trugt troi,
on dinh trugt sau, d lun, thoi gian chd lan, d§ co ket dat
yéu cau trong thoi gian ngan nhat... theo Quy trinh khao
sat thiét ké nén dap trén dat yéu 22TCN 262-2000.
2.1. Chiéu cao dip téi thiéu

Xac dinh chiéu cao dap tdi thiéu r}hém dam bao cho
vung hoat dong cfla nén duong co ché‘d(f) thﬁx nhiét, do
bén va bién dang On dinh. Nhu viy, chicu cao dap phai du
lon dé tao duoc ép luc gdy lun nhung bieén dang khoi dap
khoéng vuot qua mirc cho phép dé dam bao khong anh

Abstract: Embankment on soft soil is the popular case in the field
of traffic construction works. In our country, the geological
condition is really complex and many roads go through the soft
soil. In building, the design consultant followed standards, design
survey processes and have made some achievements as
requested. However, it takes a long time for them to select the
design method and it makes them fell so confused and anxious.
With the situation, we build the software HRUST 1.0.0 based on
Visual Basic language to calculate the height of embankment on
soft soil so that the design consultant reduces the calculation
volume, choose a suitable method, shorten construction time and
reduce construction costs.

Key words: soft soil; in preload; embankment height; settlement;
stable sliding

huong dén ving hoat dong cua nén duéng. Truong hop
nén dudng dip bing dit sét thi chidu cao dp gia tai phai
du 16 thi qua trinh thoat nuéc méi xay ra. Chiéu cao toi
thiéu duoc xac dinh theo biéu thic:
Hmin:Ha+Hmd (1)

Trong dé: H,: chidu day ving hoat déng cua nén
duong duge xac dinh la tri s6 16n nhit cua diéu kién dét
nén duong khéng bi phé hoai cua img sudt cit do tac dong
clia tai trong va dat nén duong khong bi nén chat thém
dudi tac dung cia (g suit nén do tai trong ban than va
tai trong ngoai; Hpyg: chiéu cao mao din cua dit, phu
thudc vao thanh phan va trang thai ciia dat. Theo [2] lay
Huin bang 1,2m dén 1,5m.
2.2. Pj dic taluy nén dwong ddip trén dit yéu

bo doc taluy 1a v6 cung quan trong, lién quan truc tiép
den d6 on dinh cia nén duong va nen dat yéu. bo dbc taluy
nen duong cang thoai thi mirc d§ 6 on dinh ctia nén duong va
nén dat yéu cang 16n va nguoc lai. Do déc taluy thong
thudng 1a 1:1,5 dén 1:3; thuong dung nhét 1 1:2, khi chiéu
cao nén dip qua 16n co thé bé tri taluy 2 dbe [2], [3].
2.3. Diit dip nén dwong va dé chit

Nén duong 1a mét bo phén cua cong trinh dudng, nén
dat dip nén duong 1a vat liéu xay dung céu tao nén cong
trinh, vi vdy phai chon dat dip nén duong dam bao cac
yéu cau: Khi dam chit phai dat d§ chit theo yéu cau, dat
c6 tinh 6n dinh cao dé khong bi bién dang va pha hoai
dudi tac dung cua mg sudt do tai trong ngoai gy ra; Dat
ddp phai 6n dinh véi nude: mua khé dat khéng dé bj kho
qua gdy co ngot, nit ne, mua mua dat it bi thdm nudc,
mém yéu do nuéc mua, nude mat, nude ngam... Theo cac
yéu cau trén thi nén chon céc loai dat sét pha cat hodc cat
pha sét véi ham lugng sét khoang 10% dén 30%, va kich
cd hat tir hat vira trd 1én [2].
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2.4. Tinh én dinh ciia nén dit yéu

* Sirc chju tai ciia dit nén: Tinh todn bing cach xem
nén dip twong tu mot méng nong hinh bing va cac mép
dugc gioi han boi diém giira cua taluy nén dip, gia thiét:
Pit nén thién nhién 13 mot 16p chiéu day D; Luc dinh C,
tang theo chidu sdu véi tri sd & bé mit biing 0, gradient
lyc dinh g; Mong hinh bang véi chleu rong B (dlem giifa
cua 2 taluy) chiu tai trong cua nén dip. Gia thiét nay din
dén ung suat tac dung lén mong la:

q=v.H (2)

Trong do: H: chiéu cao nén dap ; y: dung trong clia dat
dap

Hé sb an toan F duoc xac dinh:

e 9max _ Cu-Ne
q y-H (3)

Trong do: Qmay: tai trong lon nhit ma nén dét yeu co
thé chju duge; g: tai trong nén dat dﬁp trén dat yéu, C:
lyc dinh khong thoat nude cua dét yéu, N.: hé s6 sire chiu
tai cia nén dit yéu, xdc dinh bing toan d6 Mandel
Salemons [1].

* On dinh trieot sdu: Tinh toan theo phuong phip
phin méanh cua Bishop 1a phuong phap c6 xét tdi cac vat
liéu khac nhau (nén dip, dét yeu) va vai cac dac trung
khéc. Theo phuong phap nay, hé s6 on dinh nho nhit K,

= 1,4. Trong truong hop nghi¢m toan on dinh trugt sdu
theo phuong phap phan manh co dién ctia nén duong theo
timg giai doan thi Kyin = 1,2 va Ky = 1,1 khi dung két
qua thi nghiém cit nhanh khong thoat nude. Hé sd an toan
K (hodc Fs) (rng voi mdt mat truot tron cé tim O xéc
dinh:

f[Q i +edJm +F(Y,/R)
- T cosa;

%‘,[Qi.smal.JrWi(Y;/R)] (4)

1 -1
m; =(1 +Etg¢i 1ga;)
(5)

Trong dé: Q; : trong hrgng ban than manh truot thir i;
W, : luc dong dat (néu can thi xét dén); F : luc giir cia toan
khéi trugt (trong trudng hop c6 rai vai dia k¥ thudt dé ting
cudmg 6n dinh cho nén dat yéu); Y, : cnh tay don cla cac
lyc tac dung so vai tam O; |, : chiéu dai cung trugt trong
pham vi manh thir i; n: tong s6 manh trugt dugc phin manh
trong khéi truot; o, : goc giira phap tuyén cia cung l; so voi
phuong cua lyc Q;; R : ban kinh duong cong cua cung
trugt; ¢; va @; @ luc dinh don vi va géc ma st trong cua lop
dt chira cung trugt |; cia manh truot thir i [2].

Pé don gian héa trong thudt toan chuong trinh, c6 thé
léy hé sb an toan K (hodc Fs) theo toan d6 cua Pilot va
Moreau. Sau khi xdc dinh duge chidu cao nén dép thi
kiém tra lai d6 6n dinh truot siu cua nén dip theo phuong
phap tinh cta Bishop.

2.5. P lin ciia dit yéu dwdi nén dwong

Yéu cau phai tinh dwge do lin tong cong ciia nén

duong ké tir khi bt dau dip nén duong dén khi lan két

thic dé xac dinh chiéu cao phong lin va chiéu rong phai
dap thém & hai bén duong. Theo [2], d6 lin tong cong chi
duge tinh v&i hai thanh phén lin tirc thoi (S;) va lun ¢
két (S.) nhu sau:

S=8;+85; (6)
* Lin co két: Du béo theo phuong phap cong lin tirng
16p. Po 1Gn cua moi 16p dat:
i
O, + O'
Z [( log(o pz /O’v.,)+C log —%—-l—i]
i=l eo T pz

Trong do: H; : bé day lop dét tinh lan tha i (H; < 2m);
e(, he s rong cua lUp dit i 0 trang thai ty nhién (chua
dap nén bén trén); C. : chi sb6 nén lin hay do dbc cua
doan duong cong nén lun (biéu dién dudi dang e-logo)
trong pham vi o > UPI cua lop dit i; C,' : chi s6 nén lin
hay d¢ doc cua doan duong cong nén lun noi trén trong
pham vi ¢' < cpZ (ch: so nén lan héi phuc mg véi qua
trinh d& tai); cw Op» ©; @ 1a 4p luc do trong luong ban
than cac lorp dat ty nhién ndm trén 16p dit i, ap luc tién cd
két & 16p i va ap luc do tai trong dép gy ra & 16p i.

Chiéu sdu ving dat yéu bj lun duéi tic dung cia tai
trong dip hay pham vi chju anh huéng cua tai trong dap
Z, xac dinh nhu sau:

Ga=0.15 Oyza (7

Trong do: Gy : g suat do tai trong dip giy ra ¢ do
sdu Z,, Oy, : ung suat do trong luong ban than cac lop
phia trén gy ra ¢ d¢ sau Z,.

* Lun tirc thoi: Du béao theo kinh nghiém.

= (m 1)Sc (8)

Voi:m=1,1 + 1,4 tuy thudc vao bi¢n phap su dung dé

han ché dit yéu b| day troi ngang dudi tai trong dap

* Ngoai ra, yéu cau téc dd lin cua tim nén duong
khong vugt qua 10mm/ngay dém. Toc do chuyén vi
ngang clia cic coc quan tric hai bén nén dap khéong vuot
qua Smm/ngay dém.

Nhu vy, chiéu cao nén dap thiét ké c6 du phong lin
Hy duoce xdc dinh:

Hy=H+S %)
2.6. Tinh todn dj lin co két theo thoi gian

Tir d6 c6 két U clia dat yéu dat dugc sau thoi gian t ké
tir lae dap xong nén thiét ké va dip xong phén dip gia tai
trude (néu co) thi xac dinh dugc nhin t6 thoi gian T, :

a1
T, = e t
Trong do: C,”: h¢ s6 cb két trung binh theo phuong
thang dung cua cdc 16p dat yéu trong pham vi chi¢u sau
chiu nén Z,:

(10)

2
c{,b=+2 (11)
=)
C

Cyi : xéc dinh thong qua thi nghiém nén Tun khong no
hong doi vdi méau nguyén dang dai dién cho l6p dat yéu i
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theo TCVN4200-86 tuong ung voi ap luc trung binh do
trong lugng ban than va do tai trong dap giy ra & lop i
trong qua trinh ¢ két; h : 1a chiéu sau thoat nude cb két
theo phuong ding.

D6 lan ¢d két S, cua nén dap trén dat yéu sau thoi gian
t noi trén duge xac dinh:

Si=S..U, (12)
Voi: U, = f(t) d6 ¢b két theo phuong ding xac dinh
theo bang V1.1 tai liéu [2]
b6 lan cb két con lai sau thoi gian t:
AS = (1-U).S,
3. Xy dyng phin mém HRUST 1.0.0
Dua vao 1y thuyét tinh todn néu trén, két hop véi quy

(13)

trinh tinh todn theo céc tiéu chuin thiét ké, de xdy dung
so do khm tong quat cta bai toan, sau do trién khai so do
khéi tong quat thanh thudt toan chi tiét dé co thé mé ta
cho may tinh dién tir hiéu dugc théng qua lap trinh trén
ngoén ngit VB.NET va tién hanh thyc thi trong qua trinh
bién dich trén moi truong ao.

* Ngon ngir Visual Basic.NET: Visual Basic.NET
(VB.NET) la mét trong nhirng ngoén ngit ¢an ban cua phan
nhanh phan mém theo hudng phat trién cua Microsoft. La
mot ngdn ngir hudng dbi tugng rat manh, hd trg day du
cac dic trung cua ngén ngir huong déi tugng. Do do,
nguoi dung s€ deé tiép cdn va lam chu duge ma chuong

trinh.
* Sor dé khéi va so do thudt todn:

Tinh toan H,,,; H

min

|

v

| Tinh t0n Fier s

Gén i=5%; Sg=i.z,

Hg=Hqg+ S

v

Tinh S;Gén S=S,,

False

True

Tinh toan !—ld—Hd+S,
Thai gian lan t ; toc d§ lin V= S/t

i

True

False

| Xuét dir liéu He:S:Si:V,

er

Hinh 1. So dé khéi téng qudt ciia chwong trinh
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Nhén théng s6 ky thuat duong,
diit diip vio céc bién don.
Nhin cic thong s6 dit yéu vao
cac mang dir ligu

l——»

Vi logi cép duong, dimg Select
Case dé gan gia tri Hp,

!

| Tinh toin Bh=B/h |

I

Nhén‘Nc tir Thur vién
Toan d6 Mendal Salenco

}

Tinh H=Cu*Nc/(gd*[Fs]);
cho Hg&= Hy+ 0,1

Hg= Hg- 0,1
td1= h/Hy ; N=Cu/(gd*H,)

o 4

- Nhin m
Nhén F tir Thu vién toan dé
Pilot va Moreau

He= Het 0.1
v

i=1+1% ! A
‘;—_—| Hg=Hgt S,; Gan S=S

K
Tinh 0,;:0,,
v
Tinh Z,
Iy — e .
Géan i = 5%
Sy=iz,

|

td3a(j) = m*Hy/z())
td3b(j) = B/(2*2(j))
¥

Nhan I(j) tir Thur vign
toan do Osterberg

|

Tinh q(j)=2*1(j)*gd*H,
SiG)=t{h():CG)ze()us():q() )
Sc+=Si(j)

Tinh toan Hd_=Hd+S;
Thai gian lan t ; toe d§ hin V,

T
Xuit dir liéu Hy;S;S;:V,

s

Hinh 2. M6 ta thudt todn cua chwong trinh

* Phan mém HRUST 1.0.0: Phin mém HRUST dugc
viét trén moi truong VB.NET, nén ting Netframework 4.0
v6i nhiéu wu diém, duge cdu tric boi cac form giao dién
thin thi¢n, sir dung cdc thu vién chuong trinh con *.class,
*dll. Cac toan d6 tmg dung trong phin mém dugc t6
chire tap hop thanh mét thu vién, kém theo phan mém la
mdt g dung dugc bd tri dé ngudi ding kiém tra tinh xéac
thure khi tinh toan.

4. Ung dung phin mém tinh tosn
* Théng s6 thiét ké: Cap dudng: cip 11, bé rong nén

duong B=9(m), cao d¢ dudng do: 7(m), hé sb mai taluy:
1,5; hé s6 on dinh Fs = 1,4.

* Théng s6 dat déip: D6 ¢b két U = 80%; hé sb cb két

Cy = 0.5x10”m/s; chi s6 nén C; = 0,02; chi s6 tir bién
Cae = 0,0004; dung trong dit dip y = 20kN/m’; hé s6 rong
e=0,62

* Théng so6 dat yéu: Gém 2 16p, lyc dinh trung binh
C, =40 kPa; géc ndi ma sat trung binh 28°.

- Lop 1: Pit sét pha xam h, = 3,75(m),
v = 17,7kN/m’; hé s6 rong e = 0,78; chi sé nén
C; = 0,038; chi so tir bjén C,e =0,00084; hé sd nén lun
a=0,017cm’/kG; hé s6 thdm k, = 1,7x10 cnv/s.

- Lop 2: Bun cit min h, = 2,9(m), dung trong
y = 17,1kN/m’; h¢ s6 rng e = 0,85; chi sé nén C; = 0,05;
chi s6 tir bién Cee =0.0011; h¢ s6 nén lin
a=0,026cm’/kG; hé s6 tham k, = 10 cm/s.
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* Qua trinh tinh todn va két qua tinh: Piu tien, su toan theo thujt toan, két qua tinh toan bao gém ‘thong sb
dung mét file.hrust co sin dé nap dir liéu cho phan mem déu vao va két qua tinh toan: chiéu cao dip; biéu do lin
hodc sir dung cac menu tab dé nhdp cic thong s6 vé theo thoi gian; thoi gian cho lan; d6 lan cua cac lop dét
duong lién quan trén giao dién chinh cta chuong trinh. yéu... Cac két qua tinh toén ra da dam bao 6n dinh va
dam bao do ¢ két theo yéu cau.

o e JE—
' ot v

Ty w7 ST e ) B 8 v g
} e Wy B e 8T T Y

“ P W o] ARG
% lﬂ'iﬂf&‘ T HA=ywy
s oy -

% Gad] ety

By el b e TLEERE) L T ST

gl W by v e L W TR
i e O e T W

Hinh 3. Giao dién nhdp théng sé dwong R R —
Tiptm dhip 0T Mu  Bun  Teo glin kil S
Ridow 0 ’ e
| Thitng i duimg,| O 6o 30 duing | Dt yhe | Tra Tosn & | R ———
Lo 48 48p: Cat pha bOI i
Chiu ceo ddp mong mudn (m: ’
Dung trong (KMm3) 1 B
H w rfing @ 1 0.62
Chi 50 nén 1 1 e L
i 6 1ir a0 Cow ; 00004 Hinh 7. Cdc két qua tinh toan ban diu
| s of kit dimg O (0"-3 mays): O3 i So sanh chiéu cao ddp tinh todn ra véi chiéu cao dap
D8 ofi k8 thEm Ut (%): = ! dén cao do duong do, Hgy = 6,85m < Hdép mong muén. Tiép

tuc tinh todn cdc thong s6 cua cac giai doan dap gia tai
(mé dun Pdp gia tai). Cing tir két qua tinh nay, thu dugc

Hinh 4. Giao dién nhdp ddt dip nén dwcmg Arkbide
bi¢u do S = f(t) nhur trén.

Ak oS ; s TS e
Thiing o dating | 04t ddp min dutng | Dt 1eu | Tra Todn @ | | sogisy
| RS by A - ; e i
: T
56 \dp nién A8 yé: 2 — | 1
e O |
Lye dindh Cu (kPa] - &0 o
! =
Gde né ma S5 08 yéu [05) 1 28 | B e O o

Hinh 5. Giao dién khai bdo s6 16p ddt yéu _

Teaines S0 T SR 1P AT YEN N

QuA Tid TOAN CAC GIAL BOAN

Fla ki 401 pie S, e S s - S8 gimi "“m"‘“‘z 3(
Chaleu cmo gial doan thart : 3(m)
Ay - Chillu cae dip dogn thar2 : 3.85(m)
g Rrmy A0 (k) 7} wr w..mmma; rnj
Chitlu cao d8p (hi): 3(m)
foepegn o o dinh =au khi of kit gial doanl{Cul):%52.76
- e {k’.]
0 0 D L (X0 ] il 2dT B Mo Ty VeA B -
ol v b Bfow fhaa | axaT — == :
¢t ko W n30 B (o L7 S e—

Hinh 8. Xudt dit liéu tinh tirng giai doan

Hinh 6. Giao dién nhdp thong s6 nén ddt yéu Sau khi Iya chon tinh toan véi modun nay, mdt trinh
Phén mém xur ly thong tin diu vao va tién hanh tinh  don s& xuat hién trong d6 chira théng so chieu cao dap
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tinh toan (Hgy) va chiéu cao dip t01 thiéu (hy,) cia mdi
giai doan. Ngudi dung sé lya chon s6 giai doan ddp gia tai
hop Iy va tiép tuc qua trinh tinh cho ting giai doan.

Hinh 9. T dong hoa tra toan do khi tinh todn

Nhu vay, d¢ lan 16p dat yéu thir 1: 0,08(m), do lan 16p
dat yéu thir 2: 0,05(m), do lan tong cong 1a 0,13(m). Thoi
gian chd lun: 956(ngay). Chiéu cao dip gia tai giai doan 1
la 3m, giai doan 2 la 3,85m (gia thiét 2 giai doan). Luc
dinh sau khi 6 két 1a 52,76 kPa.

5. Két ludn va kién nghi
Phan mém tinh toan chiéu cao nén dudng dap trén dit

yéu bang phuong phap dap gia tai, nhdm rit ngin thoi
gian tinh todn so vdi cong viéc tinh toan thu cong.

~ Su dung phdm mém HRUST 1.0.0 gitp cho céc nha tu
van thiét ké c6 thém nhi€u sy lya chon cho céc giai phap
thict ké thi cong gop phan ning cao hiéu qua kinh té trong

xay dung.

Sau khi chay phdn mém s& dat duoc két qua nhu sau:
tinh dugc chiéu cao dip gia tai trén nén dét yéu; tinh toan
va v& biéu do do lun theo thoi gian; thoi gian cho lun; d
lin cia ting 16p dat yéu; xac dinh chiéu sdu vang chiu
nén; do tang lyc dinh cia déat yéu sau khi c¢6 két. Cac két
qua nay da ¢am bao nén 6n dinh va dat dg c6 két theo yéu
cau. Bén canh d6, phin mém c6 thé ty dong hoéa tra ton
do trong qua trinh tinh toan.

Phin mém la san pham mdi cé tinh chinh xéc cao,
nhiéu wu diém ndi bat, déng tin cdy va kién nghj dwa vao
st dung.

Dinh huéng trong thoi gian tdi sé phat trién phin mém
v6i nhidu mé dun khac nhau: dap gia tai, bé phan ap, coc
cat, duong tham thang dimg v.v...
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