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TGM TAT

Trén co st danh gia hién trang sir dung céc phan mém va xir Iy cac
ket qua thi nghiém trong phang céc chi tiéu oo Iy cia dét trong céng
tac khao sat dia kj thuat theo cac tiéu chudn hign hanh cia Viet Nam.
Bai bao trinh bay céu tric va céch thirc hoat dng ciia chuong trink
Geolab - Chueng trinh x|y sd lieu thi nghiem cac dic trung co Iy co
bén cia dat dua trén phan mém Excel bang |ap trinh Visual Studio
2022 (VBNET). Cac thang s& dau vao, qua trinh tinh toan, xir ly sd ligu
thi nghiém sé duoe chrong trinh Geolab kiém soat chat ché va ty
dfing haa hoan toan. Viéc sir dung churong trinh Geolab vira khic phuc
durge hién tugng can thigp thi cong tir ngudi ding, vira xir Iy céc sd
liu thi nghiem mat cach nhanh chang, cac bang két qua thi nghiem
duge trinh bay khoa hoc, d higu va dé st dung trong tinh todn, thigt
ke céc cang trinh xay dung.

Tir khda: Thi nghiem dat xay dung; khéo sat dia ky thuat; chuong
trinh thi nghigm.

ASBTRACT

Based on assessing the current status of using software and
processing laboratory results of soils in geotechnical investigation
according to Vietnamese standards. The article presents the
structure and operation of the Geolab program - A processing
program for  testing essential physical and  mechanical
characteristics of soils based on Excel using Visual Studio 2022
(VBNET). Input parameters and the process of calculating and
processing experiment results will be strictly controlled and fully
automated by Geolab. Using this program helps to overcome the
phenomenon of manual intervention from users and process
experimental data quickly. The soil testing results tables are
presented scientifically and straightforwardly and are relatively
simple to use in designing construction projects.

Keywords: Sail [aboratory; geotechnical investigation; testing program.

90| XAYDUNG 04.2024 | ISSN 2734-9888

1.DAT VAN PE

Thi nghiém trong phong nham xac dinh cac dac trung co ly cta
dat 1a mot coéng doan quan trong trong cong tac khao sat dia ky
thuat. Mac du céc tiéu chudn thi nghiém hién hanh da c6 quy dinh
va hudng dan xa ly cac s6 liéu thi nghiém cac dac trung co ly cla
dat, nhung cac hudng dan nay chi mang tinh khai quat, va nhiéu
khau trong qué trinh x ly con mang tinh thd c6ng nén ngudi
dung c6 thé tu y chinh stra két qua thi nghiém. Két qua khao sat &
nhiéu phong thi nghiém cho thay, viéc xt ly sé liéu, tng hop va
trinh bay két qua thi nghiém chu yéu thuc hién tha cong trén phan
mém Excel. Da s6 cac bang két qua thi nghiém dugc trinh bay con
thiéu tinh khoa hoc, nang vé hinh thurc va lién két phtc tap, nhiéu
sai sot trong khau xt ly khéng dugc phat hién. Xuat phat ti nhiing
thuc té nay, nhom tac gia da nghién ctu va xay dung thanh céng
chuong trinh xt ly két qua thi nghiém chi tiéu co ly co ban cda dat
Geolab duya trén phan mém Excel bang lap trinh Visual Studio
2022.

2. DANH GIA HIEN TRANG CAC SAN PHAM XU LY KET QUA
THi NGHIEM DAT XAY DUNG HIEN NAY

Qua khao sat thuc té tir nhém tac gia, thuc trang clia cdng tac
xU ly két qua thi nghiém clia nhiéu don vi nhu sau:

- Phan bang tra (CSDL): Phan 16n bé tri thy tién, sdp xép lan 16n
vGi cong thic tinh toan. Khong tinh téi cac tinh huéng ma réng
CSDL (hinh 1, 2 va 3).

- Phan dir liéu dau vao: Khéng co6 su phan biét véi 6 tinh toan,
thiéu chi dan nén ngudi dung rat kho thuc hién (hinh 1, 2 va 3).
Khéng cé co ché kiém soat chon ti nguén dit lieu géc mét cach
bai ban. Vi du c6 danh sach tén may nén xac dinh, ngudi dung chi
dugc phép chon trong d6. Néu vé tinh ngudi dung nhap tén
khéng dang sé dan t6i két qua sail

- Phan x{ ly di liéu: Pay la van dé quan trong nhat, thé hién
ki€n thuc va kinh nghiém x{ ly s6 liéu trén bang tinh Excel. Nhiéu
tinh huéng khong thé giai quyét bang 1 hay 2 budc, ma can thém
cac phép tinh toan trung gian. Diéu nay dan tdi su rac réi khi tao
két qua cudi cling vi rat khé kiém soéat dé chinh xac tai cac budc
trung gian d6. Hau hét cac budc tinh toédn déu khéng co su chi dan
va bo tri tuy tién theo chd quan clia ngudi 1ap. C6 két qua tinh gap
sai s6t ma ngudi dung khéng hé biét. D& kiém tra xac dinh sai s6t
néu mac phai thi viéc do tim rat kho khan. Bén canh dé nhiéu don
vi con rdt ngan céng doan thi nghiém nén st dung phuong phap
tinh khéng chudn muc, hodc can thiép truc tiép vao két qua thi
nghiém...

- Phan ky nang sir dung bang tinh Excel: Ngoai cac dinh dang,
tinh toan thong thudng, Excel con hoé trg cac tinh nang nang cao
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nhu kiém soat d liéu dau vao “Data Validation” (DV), dinh dang
theo diéu kién “Conditional Formatting” (CF), phan tich va trich loc
dir liéu Filter... va d3c biét 1a 1ap trinh VBA dé tao cac ham tinh toan
(nhu ndi suy, do tim vj tri...), thl tuc tu dong hoéa toan bo cac thao
tac xt ly. Tuy nhién hau hét ngusi dung chi khai thac & muic dé han
ché, tham chi hién nay c6 don vi van st dung Excel 2003 rat 16i
thai! Céc file thi nghiém & mét s6 don vi con vi céng kénh do sir
dung dinh dang *.xIs cq.

S| -ngsyani026-550

Hinh 1. Bang tra 1an cong thic 16n xdn

PR R S

Hinh 2. Bang tra rdi rdm va phc tap

BC160 v S =IF{AND[BB160>=0,BB160<1),0,IF(AND(BB160>=1,8B160<3),2,IF(AND(BB160>=3, -
BB160<5),4,IF(AND(BB160>=5,BB160<7),6,IF(AND(BB160>=7,BB160<9),8,IF(AND(
B8B160>=9,6B160<11),10,IF(AND(BB160>=11,88160<13),12)))})))}+IF(AND(BB160>=
13,8B8160<15),14,IF(AND(BB160>=15,88160<17),16,/F(AND(BB160>=17,88160<19},
18,IF(AND(BB160>=19,B8160<21),20,IF(AND(BB160>=21,88160<23), 22,1 F(AND(

BB160>=23,BB160<25),24,IF(AND(BB160>=25,88160<27),26)))))))

4 AX AY AZ BA BB BC BD BE BF BG BH Bl BJ -
158
159 s 1000 Nhiét 8 Tra theo Tva KLR
160| 75 1000 143 14 27 95 96 0.077
161 s 100.0 124 iz
162, s 1000 12 12
163 75 1000 78 8
164, s 1000 69 [

Hinh 3. S& dung cong thic I6ng ghép phiic tap

3. XAY DUNG CHUONG TRINH THi NGHIEM GEOLAB

DE& khic phuc nhiing tén tai clia cong tac xi ly két qua thi
nghiém céac dac trung co ly ctia dat, nhom tac gia da phan tich,
téng hop va xdy dung chuong trinh thi nghiém Geolab. Chuong
trinh nay ap dung cho mét sé chi tiéu ca ly co ban hay dugc s
dung trong linh vuc xay dung. GeolLab khac phuc dugc nhirng mat
han ché da dé cap & trén, gilp tang cudng chat lugng va hiéu qua
cho c6ng tac thi nghiém dat xay dung (BXD).

= Wl = 2

Hinh 4: Giao dién cta chuong trinh GeoLab
Cac tac gid chon moi trudng xay dung Geolab la phan mém
Excel vi phan mém nay c6 thé dap tng hau hét cac cong viéc téng

hgp, xt ly s6 liéu thi nghiém va hién dang dugc nhiéu ngudi su
dung. Tuy nhién dé lam dugc diéu nay thi cdn moét s6 nguyén téc
nhat dinh, doi héi ngudi dung phai tuan tha. Bang tinh chuyén
nghiép trén Excel can c6 cac tiéu chi nhu sau:

- CSDL: D6 la cac bang tra géc hodc dugc tinh theo ting don vi
thi nghiém. CSDL can dugc thiét ké & sheet riéng, ddm bao han ché
t6i da st can thiép clia ngudi dung. Dt liéu trong CSDL phai dugc
bé tri khoa hoc, tuan tu (tdng hodc giam dan).

- Dau vao: Thiét k& riéng cho ting chi tiéu thi nghiém, méi
sheet chtia mot dang chi tiéu thi nghiém. Gia tri nhap liéu can dam
béo su thédng nhat (dinh dang chi, s6, mau sac, nén...). V&i Geolab,
dir liéu dau vao c6 mau tim va nén trdng. DU liéu dau vao la s6
dugc kiém soat bang chiic nang DV.

- XU ly di liéu: Pay la khau then chét, ngusi dung c6 thé s
dung céng thuc, ham 16ng ghép, lién két... hodc st dung Iap trinh
(VBA, VB6, Delphi, VB.NET...). Muc tiéu phai ra dugc két qua chinh
xac, cac 6 chia két qua can co su dinh dang khac biét véi 6 dau vao
dé tranh nham 1an. V&i Geolab, cac 6 tinh todn c6 mau xanh va
nén xdm dé ngusi dung c6 thé phan biét (bang tinh déu bi khoa
khi da tinh toan xong). Nguyén tic han ché t6i thiéu cac budc tinh
trung gian tai cac 6, gay nhiéu loan théng tin. Két qua tinh loai bd
toan bd cong thuc, lién két... va chi trd vé gia tri dé dadm bao khong
¢6 sy can thiép cta ngudi dung. Geolab chd yéu st dung 1ap trinh
VB.NET trong khau x{ ly dit liéu va tinh toan két qua.

- K&t qua thuc hién: Thé hién két qua thi nghiém, tiéu chi la can
day du théng tin va tinh thdm my. DU liéu c6 thé dugc in ngay
hodc luu trir dudi dang tap tin.

m S m

Hinh 5. M6 hinh xdy dung chuang trinh GeoLab trén Excel

3.1. Cdu tric cia chuong trinh

File chinh cta chuong trinh thi nghiém (I&y mau ti san pham
Geolab) c6 cau truc nhu hinh 4, cu thé nhu sau:

- Sheet “CSDL": Chua toan b cac théng tin cda don vi thi
nghiém, théng sé thiét bi va dung cu thi nghiém, céc béang tra
(hinh 6a va 6b)... O chua s6 liéu c6 thé bi thay déi sé dugc mé& dé
ngudi dung thiét 1ap, con 6 chua s6 liéu cé dinh sé bi khéa dé
trdnh ngudi dung stia d&i hay vo tinh can thiép vao. Ngudi dung
can nhap day du cac thong tin bang tra cho phong thi nghiém khi
st dung |an dau tién (hinh 6a). Sau d6 sheet nay bi an di dé tranh
céc tac dong khoéng can thiét. Méi muc chinh clia bang tra déu cé
chi dan (hinh 6b) dé ngudi dung hiéu dugc vai trd cia ching.
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Hinh 6a. Khai bao thong tin CSDL ctia phong thi nghiém
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Hinh 6b. Cac bang tra trong CSDL

- Sheet “M& mau”: Chita thong tin clia mau thi nghiém cho mét
céng trinh hay du an (hinh 4). Cac thong s6 can nhap gom sé hiéu
thi nghiém, tén hé khoan, dé sau mau, loai mau (nguyén dang, pha
huy), mé ta so bé mau... Méi bang tinh chia t6i da cho 1000 mau.
Ngusi dung c6 thé nhap truc ti€p s liéu dau vao trén bang tinh
Excel hay ctfa s6 nhap liéu ctia chuong trinh.

- Sheet “Am”: Chtia ndi dung xéac dinh d6 §m, d &m gidi han
chay va déo clia dat (hinh 7). Sau khi nhap liéu, ngudi dung c6 thé
tinh toan két qua nhanh chong tir cac nidt 1énh trén man hinh, gém
€6 cac d6 dm gidi han va tén cung trang théi ca dat.

- Sheet “KLTT": Chdfa théng tin thi nghiém chi tiéu KLTT tu
nhién nhu sé dao vong, khéi lugng dao va dat. Sau d6 ap dung
thuat toan tim kiém, noi suy dé tinh két qua & cot KLTT va trung

binh.

o bt qud

KLbinh » dit
| S h T KL bink
R e O T el

4Lan
3083
3552
3150
3063
30614
36,00
200 3347
220 3013

Hinh 8. Giao dién phan tinh todn KLR

- Sheet “KLR": Chura thong tin thi

2870

KL banh &
e (]
mi

146,522
137,984
12.733
138208
13809
136,708
1252049
136619
1372018

133063

Thitich KR
W ) e ™
1?‘.3; i ér‘s‘“l ;S’G 5T
26.60 1032 258
637 243 260 5%

nghiém chi tiéu KLR nhu s6

binh, nhiét d6 huyén phu, khéi lugng binh va dat (hinh 9)... Sau d6
ap dung thuat toan tim ki€ém, ndi suy dé tinh két qua & cot KLR va

trung binh.

BS - | 100

S5hidu S&dso Kidao+ Kidso

KHOI LUQNG THE TiCH TCVN 4202:2012
™

Hinh 9. Giao dién phén tinh todn KLTT

T wee k@ () e (o) setentd

100 | 2| 21230 | 8310 | 81.00 1.60 159
7| 209.60 83.50 81.10 1.55
o 21160 | 8070 = 8030 163

101 & 21800 @570 80.50 164 169
3 221.00 83.20 80.50 171
13 217.00 | 8270 | 8050 167
14 222.00 83.30 80.30 173

102 4 223.00 82.20 80.30 175 1.76
6 226.00 82.90 80.60 178

103 S| 21500 | 8400 | 8120 161 | 160
10, 217.00 88.30 81.20 1.58

- Sheet “TPH": Chuta thong tin thi nghiém chi tiéu TPH nhu khoi
lugng dat > 0.5mm, khéi lugng tap chat, khéi lugng dat trén ray
sang, s6 doc ty trong ké (hinh 10)... Sau d6 ap dung thuat toan tim
kiém, ndi suy, phan tich dé tinh két qua & biéu d6 thi nghiém va

béng téng hop chitiéu caly.
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Hinh 10. Giao dién phan xdc dinh chi tiéu TPH

- Sheet “C4t-Nén”: Chura thong tin thi nghiém cat phang va nén
mot truc. Thong tin gém cac tén may cat va nén cung cac sé doc
tuong Ung vai cac cap ap luc nén. Sau d6 ap dung thuat toan tim
ki€m, ndi suy dé tinh két quéa & biéu do thi nghiém va bang téng
hop chi tiéu ca ly.
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Hinh 11. Giao dién dau vao chi tiéu ct phdng va nén mot truc

- Sheet “Goc nghi”: Chira thong tin thi nghiém goc nghi khé va
UGt cla cat. Sau d6 ap dung thuat toan tim ki€ém sao chép téi bang
téng hop chitiéu caly.

- Sheet “Charts”: Chira cac bi€u dé cit nén cung TPH vao 1 t&
A4. Pay la tinh huéng phd bién nhat ngoai thuc té, ngudi dung c6
thé cho chay toan bé mau (xudt ra file riéng) hoac tling chi tiéu thi
nghiém khi nhap s& thi nghiém. Mé&i mau sé c6 mot bi€u thi
nghiém riéng.

- Sheet “Summary”: Chta toan bé cac chi tiéu co ly ctia dat dé
cap cho ngudi tdng hap mau, phan chia dia tdng va lap bao cao
khao sat BCCT.

3.2. Cdch thirc hoat déng ctia chuong trinh

Cac lénh diéu khién chuong trinh dugc quén ly trong tab “Thi
nghiém GeoLab” (hinh 12). Tab nay chia cac nhém “M& mau va
nhap liéu”, “Tinh toan tung chi tiéu”, “Tinh toan va vé biéu do”,
“Théng s6 PTN” va “Théng tin chuang trinh”. Méi nhém c6 thé

chtia 1 hodc nhiéu nat 1énh lam viéc khac nhau.
H A = [

KHGI LUGNG RIENG - TCVN 4195:2012 @
T [ i R L el 't::..(:r AR ::-‘r.; I::: opbectl Al 2
™ W el T gy e R e (e === @
2 e 130083 17aT an 156 157
t A2 148,522 2bA0 war 158
L s 13084 837 L4 L0 158
. (LR 142708 HiLER A0 58
» T 108 1.3 At LR 164
A1 wa 11809 e a1y 104
> | dam | asres | Jae | w0 1M | 3@
se0n U‘:N 0.9 " .
[y pesis | ks a8 2es | ia
dods | wraim | aer | ee) e

Hinh 12. Céc Iénh diéu khién chuong trinh

DE khai bao cho céng trinh méi, hdy bdm nut “Xoéa di liéu” (s6
4 hinh 12). Chuong trinh xac nhan xoéa d liéu hién c6 hay khéng?
Néu dir liéu hién c6 chua luu, hay hay l1énh “X6a dit liéu” va bam
nut “Luu dir liéu” (s6 2 hinh 12) d€ luu di liéu hién cé thanh 1 file
Excel riéng biét. D& lam viéc vdi file dit liéu hién c6, bdm nat “Tai
dit liéu” (s6 1 hinh 12) va tim file dugc tao ra nat “Luu di liéu”.
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Thong sé dau vao cho tling chi tiéu déu dugc ap cho ting so6
hiéu thi nghiém va c6 su khac biét gitta cac chi tiéu (xem cac hinh &
muc 3.1). Méi hang muc nhap xong c6 thé tinh toan bdng cac nut
Iénh tuong ting s6 5,6, 7 va 8 & hinh 12.

Khi da khai bao va tinh toan cac cac chi tiéu, hdy chon “Tinh
todn va vé biéu d6” (s6 9 hinh 12). Clia s6 “Tinh toan va xay dung
biéu d6 thi nghiém” xuat hién nhu hinh 13. Ngusi dung cé thé cho
chay toan bé biéu (s6 1 hinh 13) hodc chay riéng tiing mau (s6 3).
Két qua c6 thé xuat ra file Excel hodc pdf (hinh 14, hinh 15).

= Tinh toan vy dung bidy a5 thi nghidm

Chi thue hidin khi &4 kchai bdo v tinh 1odn @@y dd cde hang mye

v Chay todn bd o

Khai bdo thu mue thi nghism (khang d5u), ducs 136 fa trong C:GeoLabNet 1.0:Cang trinh:

Nhép 16n cdog trinh e
Chon mdu I trong danh sach 9

X1 Bding 18ng heip ra lile Excel e

‘ it bidu &b ra file Excel

Chean trudng hap tinh 108n:

& Thue hisn

Xudlt bisiu 48 ra fila pf e

Hinh 13. Tinh todn va xay dung biéu d6 thi nghiém

: KET QUA THI NGHIEM CO LY DAT (SOIL TESTING RESULTS)
Cong trinh (Project): Cong tiinh ABC
ia diém (Location): Khu 80 thf COE - huydn X - tinh ¥
HG khoan (Borehale)  HK1 SETN (TestNo) 101 Chitieu W= 303 Ys=259 cq=09%
b sau (Depth)-m  5.005.30 Ngay TN (Date) {Physal] 5= 159 Ye=130 1,=
THI NGHIEM NEN - COMPRESSION TEST (TCVN 4200:2012) , 110
&
PP nén (Method of testy  Nén nhanh (Quick) S méy (Name): 3 5105 [ |
ogl mdy (Type of test) 6 doc sau 24h: 89.0 3 !
e (L0ad)- kerem® 0 025 03 1 2 4 d:- 1.00 o T
Jsi doc (Ready) 340 150 620 90 870 T \a\ | i il
i i =
fan 24n (x0.01mm) 29 | 429 | ssz | eos 782 2 ! )
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0 1 2 3 4
Jrz nen hin (Com. ratio) 0432 | o010 | oo24 | opos | ooos ip e P (Load) - kGfam?
THI NGHIEM CAT - DIRECT SHEAR TEST (TCVN 4199:1995) 3 T T
Jor ¢t (Methon of sty cétnh an = 54 !
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fren iy (ame) 5 | il | I
g ] | | 8 ) O
Jp (L0s0)- kerem” 05 1 b 11 O P
55 doc Ready) 1 | 215 | #s % - | |
. : o 3 S | |
.5 cit(Shear pressure) ¢ -46/cm* 04275 | 051875 | 079875 I 5 e -
e dinih ket (Coesion) - kG/cm” 0.538 0 1 2 3 4
¢ ma 54t trong (Friction angle) 15°28 Ap Wyc P {Load) - kG/am?
THI NGHIEM THANH PHAN HAT - PARTICLE SIZE DISTRIBUTION TEST (TCVN 4198:2014)
can | oKy KLbatirén| KLBat ot | o o, 0 ",“"3” sddocthye | HCndd | HEdp L"d':“““ DK (Equi. | % tich Iy
Théng s8 thi nghiém a0 (pjagm of | T W | ofpan | WIS, (Temp. |khie (com ™ pan. diam) | (% of pant
DO | ey | (RETOEd | (Passing | Cof (Elpsed | g L oonyme [ tacton | P50 | gom | passt)
weight) | weighy | P** time)-m 4 space) L W
XLk it (dy wind) =| 35 55 400 27.3| 05 150] 165 129] 1199 ooez7] 7s9
KL 4t khé (dry soll) =|27.30 20.0| 21.3] 100.0) 1 12.0] 13.5 10.5 12.38) 0.0451 62.3]
THs|270 10.0) 1.94 254 92.9) 2] 10.0) 1L.5] 9.1) 12.60) 0.0321. 54.0]
w8 e|15 50| o030 254 918 3| W] 10.0) 2] 1274 ood] 489
n+{0.00854 zo[ o0z T 13] [DIEE 77] 128 oons| ass
10| o2 16 899 30| of a3 o] 1299 oooss| 394
0.50| 0.31] 1. 88.8) 60) 6.0} 1.5, 5.6 13.16) 0.0060] 331
0.25| 0.60] 86.6) 120) 55| 7.0 5.2 13.22 0.0043] 310
0.10) 2.09 78.9) 240|

H nhom hat (Per. of Grained %
e o b (i o G rowe) Biéu B thanh phan hat (Particle size distribution graph)

Cubi-Cobble | > 200 mm
20.0-10.0 73

S6i- Gravel 10.05.0 11

5.02.0 03

2010

1005 11
Cét - Sand 0.540.25

0.250.10

0.100.05 126

0.05-0.01 219

Bui -Silt 0.001 001 0.1 1 10 100

Phin trm tich iy~ Percentage pass. (%)

0.01-0.005 105
Sét - Clay <0.005 319

‘Buiing kinh hat- Diameter (mm)

Ten gt (Soil name) | sét pha, déo mem, xanh ghi, vang hdng

Ngui thi nghiém (Tested by) Nauti kiém tra (Checked by) Phang thi nghiém (Laboratory)

KS. Nguyén Thj Aoh Vién KS. Ngupén Thi Tuyt Nang KS. Nguyén Thi AAAA

Hinh 14. Biéu d6 thi nghiém

BANG TONG WP CAC CHi TIEU £O LY CUA DAT
CSUMMARY RESULT OF SOIL LABORATORY TESTS)

Surmrmary

Hinh 15. Bang téng hop chi tiéu g ly

4. KET LUAN

Cong tac téng haop, xt ly s6 liéu thi nghiém BXD ddng vai tro
quan trong trong khao sat DKT. Tuy nhién cong viéc nay chua dugc
quan tam thich dang, diéu d6 dugc thé hién qua thuc té hién nay &
cac phong thi nghiém. Viéc st dung chuong trinh xt ly s6 liéu thi
nghiém DXD sé gdép phan tang tinh hiéu qua cong viéc, giam sai
sét, tdng uy tin cda doanh nghiép. Chuong trinh Geolab la san
pham cé thé dap ting dugc véi cac don vi thi nghiém BXD hién nay
trong linh vuc xay dung. Day méi la phién ban dau tién va c6 thé
phat trién, mé réng cho cac céng tac thi nghiém khéc trong DXD
va vat liéu xay dung.
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