Hoi nghi khoa hoc quéc 1é Ky niém 60 nam thanh ldp Vién KHCN Xay dung

KHAO SAT, SO SANH MOQT SO PHAN MEM TiNH TOAN
KHOI LUQNG SAN LAP MAT BANG

SURVEY, COMPARISON SOME SOFTWARE FOR VOLUME
CALCULATION OF PLAN BACKFILL

Ngo Xuén Thé', Nguyén Vin Hién?
.2 Vién Khoa hoc cong nghé xdy dung
Email: ' ngotheibst@gmail.com, > mrhienmdc@gmail.com
DOI: https://doi.org/10.59382/pro.intl.con-ibst.2023.ses3-6

TOM TAT: Bai béo ¢6 nodi dung trinh bay cong tac khao sat mot s6 phan mém tinh toan khi lugng san lap
mit bang theo phuong phép ludi 6 vudng, so sanh cac khdi lugng tinh toan giita cac phdn mém. Phéan thyc
nghiém so sanh két qua tinh toan khdi lwong san l4p ciia 03 phan mém tinh toan cho cong trinh Khu d6 thi
cao cap Dai Thanh thudc thi trAn An Théi, huyén Phu Qudc, tinh Kién Giang, va khu mé Bao Lai thudc
thanh phd Ha Long tinh Quang Ninh.

TU KHOA: Khéi luong dao, Khéi lwong dip, Phin mém tinh toén.

ABSTRACT: The article presents the survey of some software for calculating the volume of plan backfill by
the square grid method, comparing the calculation volumes between the softwares. The experimental part
compares the results of calculating the leveling volume of 03 calculation softwares for the Dai Thanh high-
class urban area project in An Thoi town, Phu Quoc district, Kien Giang province and Bao Lai mine area,
Ha Long city, Quang Ninh province.
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1. TONG QUAN Hién tai & Viét Nam, mot sd cong trinh nhd
R . o . vi du khoang vai ha, ranh giéi khu vuc vuéng van
Bat ky mot cong trmrh du l(?n hay nho ta} thi cong tac tinh toan khéi lugng thudng duge thuc
Viét Nam thi cong tac san 1ap mat bang la khong thé . A < A A 2

, . ) hién bang thi cong hoac st dung phan mém exel dé
b6 qua. San lap mat bang 13 [am phang nhimg vitrf 1 i 6ng téc tinh todn ndy thi mét thoi gian va
dia hinh ’1€)i 1§m hf)ac khong bang phang dén mot ciing d& hay bj nhdm 1dn do yéu té chi quan cua
ca(? dérthlért ke ha tang pht hop. Cac khl{ vire ¢6 tinh nguoi tinh dan dén két qua tinh toan khong dwoc
chat (?ét yeu hay bi nhéo, ting mréc. Nham 12‘1n‘1 téng chinh x4c. Vi cac cong trinh, du 4n 16n vai chuc ha
tinh 6n din%l c’ﬁa cdc cong tfinh xdy dung, nén d‘ét dén vai tram, tham chi vai nghin ha thi viéc tinh toan
dfrqc gia co tot hon. Vay dé ViéF thi cong san nén  p3n0 tay hoac phin mém Exel 14 rét mat thoi gian
c%n dam bao dung k¥ thuat va tién d va hon nira ‘12‘1 tham chi khong thuc hién duoc.
den cénrg tac nghiém t%lu, thanh toéu} thi Chl’l{lg tacan Hang myc san nén 13 mét hang muyc 16n trong
phai biét cach tinh khodi lugng san lap mat bang. Day thiét ké va thi cong cong trinh xdy dung. Thong

la cong tac quan trong, l1a co so d€ xac dinh duoc thuong hang muc nay chiém tr 15-20% téng mitc

khéi lwong ciing nhu gié tri cua nha thiu dugc thanh

toan v&i Chu dau tu.

dau tu ciia cong trinh. Cé mot sb truedng hop dac biét
san nén chiém dén 30% tong muc dau tu. Do d6 viée
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tinh toan chinh xac khdi lugng san nén 1a dac biét
quan trong.

Hién nay cac cong trinh & Viét Nam da stir dung
mot s6 phan mém tinh toan khéi lugng san 1dp nhu
Civil 3D, HS, SUMAX, ADS LEVEL, TDT... Céc
phan mém nay déu dugc mot s6 cong ty phan mém
phat trién. Theo chung toi dugc biét chua c¢6 quy
dinh, tiéu chudn nao ciing nhu chua c6 phin mém
nao dugc chinh thic st dung cho viéc tinh khéi
lugng san la‘ip cho cong trinh. Viéc st dung phén
mém nao hau nhu 13 do Chu dau tu tw quyét dinh.
Cong tac tinh toan khéi lugng san 1ap theo khao sat
clia ching t6i qua mot sé phdn mém déu co 2
phuong phép la tinh toan theo ludi 6 vuong hodc
theo mat cat. Vi muc tiéu cua bai bao nay la khao
sat mot s6 phan mém tinh toan khdi lugng san lap
theo lu6i 6 vuong, cu thé 1a 03 phan mém HS, TDT,
ADS LEVEL. So sanh khéi lugng tinh toan giita cac

phan mém dé dua ra ddnh gia su khac biét vé khi
lugng giita cac phan mém véi nhau trén co so d6 c6
kién nghi vé gia tri sai khac khi tinh toan khéi lwong
nham dam bao cho sy can ddi gitta Chu dau tu va
nha thiu thi céng san 1dp cho cong tac thanh todn
khdi lugng.

2. BAI TOAN CO BAN TiNH KHOI LUQNG
SAN LAP

2.1. Dir liéu dau vao tinh toan khéi lrgng

Pé tinh toan dugc khéi lugng san 1ap trude tién
1a phai co s6 liéu do dac dia hinh ¢ ca mat dudi (hay
con goi 1a bé mat hién trang) mat trén (hay thuong
goi bé mit thiét ké). S lidu do dac dia hinh duoc
thé hién bang toa do, d6 cao ghi chu diém dé cong
tac ndi nghiép xur ly s6 liéu dugc thuan tién, chinh
xéc, v& cac dia vat, taluy dung véi thuc té .v.v.

¢
= _
J = R ++'+ + Luusd ligu =.' £ L@ w
Taomoi  Mdtépioa do *"  Raidiem JuatsangExcel Tro gilp
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Hinh 1. S6 liéu do dac dau vao dé tinh toan khdi lwong bing phin mém DPsurvey

2.2. Noi suy bé mit dia hinh

Mot trong nhitng budc quan trong tiép theo sau
khi da nhap sb liéu do dac dia hinh bang cic phan
mém chuyén dung 14 cong tic ndi suy bé mat dia
hinh. Hién nay c6 rit nhidu phuong phap ndi suy
nhung theo tim hiéu cua tac gia thi chii yéu st dung
phuong phap ndi suy tam gidc (TIN Triangular
Irregular network) 1a mot phuong phap ndi suy bé
mat dia hinh phd bién trong thuc té néi chung va
GIS (Hé thdng thong tin dia 1y) noi riéng. M6 hinh
nay tao ra mot ludi khong gian 3D tir cac diém dau
vao, trong d6 mdi nut cua ludi duoc lién két véi mot
gia tri do cao. Phuong phap ndi suy TIN hoat dong
theo cac budc sau:

1. Tao m6 hinh TIN: Dau tién, mé hinh TIN
duoc xay dung tir mét tap hop cac diém c6 toa do x,
y, z, trong d6 x va y 1a toa d¢ khong gian, con z 1a
gia tri d6 cao. Cac diém nay thuong dugc thu thap
tir dit lidu do dac trén thuc té hodc tir cac nguén do
lidu ¢6 san. M6 hinh TIN duoc xdy dung bang cach
ndi céc diém lai véi nhau dé tao thanh cac tam giéc,
tao nén mdt mang ludi cac tam gidc lién mach.

2. Noi suy gia tri: Mot khi mo hinh TIN da duogc
xdy dung, gia tri z (d6 cao) cho bat ky diém nao trén
bé mit TIN ¢6 thé dugce nodi suy tur tam gidc ma diém
d6 thudc vé. Piéu nay thuong dugc thuc hién bang
céch sir dung mot phuwong phap ndi suy tuyén tinh,
trong d6 gia tri z clia diém duoc x4c dinh béng cach
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st dung mot ty 1& trong s6 clia cac gid tri z tai cic
dinh cua tam gidc.

3. Truc quan héa: Két qua cudi ciing 12 mot biéu
dd 3D cua bé mat dia hinh, véi cac gia tri d6 cao
duogc ndi suy cho tat ca cac diém trén bé mit.

Luu ¥ rang, trong khi mé hinh TIN 1a mot
phuong phap ndi suy hiéu qua, nhung n6 cling cd
nhuogc diém 14 nd yéu cau mot luong 16n dit liéu dau
vao va co thé tao ra két qua khong chinh xac néu dir
lidu diu vao khong dong déu trén toan bé mat.

2.3. Tinh khéi lwong

Hién nay thong thuong cé 2 cach tinh khéi
luong, tinh khéi lugng theo mit cit dia hinh (thudng
duogc su dung trong cac cong trinh giao thong, khai
thac mo) va tinh khéi lugng theo phuong phap luéi 6
vuong. Trong bai bao nay khao sat mot s6 phan mém
tinh khéi luong theo phuwong phap luéi 6 vudng.
Phuong phap tinh toan thong thuong nhu sau:

Chia nhé mat bang cong trinh ra nhiéu 6 vudng
¢6 dién tich bang nhau, dién tich cang nho cang
chinh xac. Thong thuong, nguoi ta chia cac 6 vudng
¢6 kich thude mot canh tir 10 dén 20 mét.

Dua trén cac dit liéu cao d6 hoan thién, d6 dbc
dé tao mit phang thiét ké (mat phang nghiéng mot
phia song song canh 6 lu6i). Cac duong ddng mirc
can thiét ké c6 cao do kém theo.

Mot 6 ludi thong thuong c6 4 diém goc. Tai mdi
gdc tao nut ludi gém 3 dir liéu: Cao d6 tu nhién, cao
do thiét ké, va ti 18 do cao tiy theo quy wdc twong
dip 1a duong ma dao 1a am.

Trong mét 6 ludi néu cac nut c6 ti 18 d6 cao cung
dau nghia 1a toan b cac 6 1a dap hodc dao hét,
nguoc lai néu trong 6 ¢6 ca dao va dip thi phai xac
dinh duong khong dao, khong dip va chia 6 ludi lam
2 gbém 6 dao va 6 dap.

Trong 6 ludi tao 6 khéi lugng gém 3 dit li€u: tén
0 (dat theo cOt va hang vi du D9 10), dién tich o6,
khéi lugng dao dép ciia 6.

Khdi lugng dao dép ciia 6 ludi bang trung binh
cong gia tri chénh cao cac nut ludi nhan véi dién
tich 0.

Tinh téng khdi lugng theo hang hodc cot: dién
tich dao, dién tich dép, khdi lugng dao, khdi luong
dap. Cong thirc tinh khdi lugng theo ludi 6 vudng
dugce sir dung cho cac phin mém nhu sau:

_ (hyy = hy) + (hy = hyy) + (hyy — by )y, — By, ) xs (1)

v

Trong cong thiic (lA)

hiy . hg 13 d6 cao mit ludi ndi suy 4 goc bé
mat trén;

hi2 . hsy 12 d6 cao mit ludi ndi suy bé mat dudi;

v 1a khéi lwong dao dép;

S 1a dién tich ludi 6 vuong.

LLEET 21
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Hinh 2. Tinh khéi lrgng theo lwéi 6 vudng

3. MQT SO PHAN MEM TiNH KHOI LUQONG
SAN LAP

3.1. Phin mém HS

Cong ty Lién doanh cong nghé¢ cao Hai Hoa
(HarmonyAT) 1a mot thanh vién cia hé théng
Harmony Network da c6 hon 20 nam kinh nghi¢ém
trong linh vuc nghién ctru phat trién cac giai phap
phan mém trong linh vuc ty dong héa thiét ké (giao
thong, duong bo, thuy loi, ha ting k§ thuét...) va
céc san pham thiét ké dudong NovaTDN, tinh toan
khéi lwong dao dap HS, lap ban dd dia hinh
TOPO..... da dugc su dung rdng rai cho cac don vi
tu van thiét ké, nha thau thi cong, ban quan Iy du 4n
trén ca nudc.

Phan mém HS la phdn mém Thiét ké-tinh toan
khdi lugng dao dip san nén do Cong ty Lién doanh
cong nghé cao Hai Hoa phat trién. Tl nhitng phién
ban phan mém HS trudc ddy con kha don gian, sir
dung trén nén AutoCadl4, AutoCad 2004 hoic
AutoCad 2005. Hién nay, phan mém HS bao gdm
tat ca cac tinh nang ciia cac phién ban HS trudc day
nhung déu duoc cai tién va nang cép dang ké. Pa c6
thém nhiéu bé sung, thay d6i phat trién. HS khong
don thuan chi 14 phin mém tinh toan khdi luong san
nén ma di cé thém rat nhiéu tinh nang trg gitp cho
Ngudi Ky su trong qué trinh thiét ké san nén.
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Phan mém HS sit dung nén AutoCad 2010,
2013, hodc AutoCad civil 3D 2014 - 2018 phu hgp
va tién dung cho nguoi sir dung. St dung don gian
va kha nang lién két dir liéu vdi cac phan mém khac
nhu NovaTDN 2015, Excel...

Phan mém l4y tryc tiép s6 liéu md hinh dia hinh
3D da dugce bién tap tir phan mém Topo hodc tir ban
v& Civil 3D di c6 cac diém Text:

CHIA LUOI O VUONG

GAN CAO PQ TU NHIEN

TINH TOAN DAO PAP TRONG LUOI

TINH TOAN DAO DAP

- Cho phép nguoi dung tu dinh nghia kich thudc
0 ludi, cap nhat, hi€u chinh cac cao d6 nii ludi va ty
dong tinh toan toan bd khdi luong khu san lap.

- Nguoi dung c6 thé thiét ké nhiéu ving trong
cung mot ban vé.

- Chuong trinh tu dong tong hop, két xuit bang
khéi lugng, cung cip thong tin tirc thi khéi luong
dao dip cua céc 16, ciia ting 16 trong ban vé.

GAN MO HINH

GAN TU FILE CAO BO

LAP BANG BIEU TONG HQP

Hinh 3. So' d6 tinh khéi lwong phin mém HS

Hinh 4. Giao dién tinh khéi lrong phan mém HS

3.2. Phin mém TDT

Phin mém san nén SNVN 7.1 la cong cu trg
gitip hiéu qua cong tac san 14p mat bang cac khu quy
hoach, san golf, duong giao thong, cac khu cong
nghiép... Phdn mém chay trén cac HDH win 10, win
11 va nén AutoCAD 2007, 2008, 2009,... Viéc
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chuyén gia tu van trong nudc va nudc ngoai lua
chon phan mém san nén SNVN 7.1 do Céng ty
TNHH Céng nghé TDT (TDT) phat trién gép phan
déy nhanh tién d6 hoan thanh cong tac tinh toan khéi
luong san 1ap voi chat luong hd so chinh xéc va tdi
wu. V6i nhitng hiéu qua do phan mém san nén
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SNVN 7.1 dem lai cang khéng dinh vi tri dan dau
va duoc ng dung rong rii trong linhvuc thiét ké
quy hoach. Phén mém san nén SNVN 7.1 ¢6 cdc tinh
nang ndi bat nhu sau:
- Thiét ké lu6i 6 vudng tinh toan san nén:
o Hb trg 1am viéc ddng thoi voi nhiéu 16 tinh
toan va cac ving bo qua (ao, ho, nii..)
o Tu dong tinh todn cho nhitng vung bién
16 cong;
o Tu dong tinh toan cac duong ranh gidi dao
dap trong 10;
o Hb tro thiét ké can bang dao dap;
o Nang ha cao d9 thiét ké diéu chinh lugng
dao dip;
o Thiét ké huéng déc;
o H) tro tao bé mat thiét ké cong tron (bé mat
san Golf);
- Thiét ké lu6i 6 vudng tinh toan san nén:
o Xay dung ly thuyét tinh toan taluy theo
phuong phap mat cit;
o Thiét ké tinh toan khéi luong taluy dao, dap
da dang;
o B6 tri ranh co, déc co ta luy dao dip, bé tri
tudng chén cho taluy dép;
- Thiét ké lu6i 6 vudng tinh toan san nén:
o V& duong dong murc thiét ké ;
o K&t xuit mat cit dia hinh cho mé hinh tu
nhién va mé hinh thiét ké;
o Théng ké khdi luong tinh todn 1én céc truc
bién 16 va cac bang biéu;
o Két xuit cac bang biéu sang Microsoft Excel;
O Quan ly dit liéu chat ché, truy van thong tin
dao dép cua céc 6 san lap;
Cong gdp cac 6 c6 khéi lwong nhé. Hién thi 3D
mé6 hinh tw nhién va thiét ké;
3.3. Phin mém ADS Civil Level
ADS Level 12 bo giai phap thiét ké ha tang thudc
quyén s& hitu va dugc phét trién boi cong ty TNHH
phin mém Baezeni, nim trong hé théng Baezeni
toan cau c¢6 mat tai Thai Lan, Indonesia, Na Uy va
Viét Nam. Phan mém ADS Level 1a cong cu chuyén
dung hd trg cong tac thiét ké san nén, thiét ké quy
hoach do cao, tinh toan khdi Iuwgng dao dép san nén.

ADS Level c6 thé chay ddc 1ap hoac chay tich hop
clng céc phan mém khéc trong bo giai phap thiét ké
ha ting ADSCivil.

L
[ s

Hinh 6. Giao dién phan mém ADS LEVEL

Khéng don thuan 1 mot phan mém tinh toan
khéi lugng dao dép san nén, ADS Level cung cip
bo cong cu hd tro thiét ké bé mit dia hinh sau san
1p (M6 hinh thiét ké).

Phan mém ADS Level A véi cac tinh ning ndi
trdi nhu sau:

Tinh toan san nén theo phuong phap ludi 6 vudng
v6i nhiéu vu diém: Tinh toan nhanh, d& dang thuc
hién bang thu cong hodc biang phan mém tinh todn
trén may tinh; két qua tinh toan hién thi twdng minh
va d& dang kiém tra lai trén ban v& in; dap tmg rat t6t
quy trinh thi cdng va nghiém thu trén cong truong.

Tinh toan khdi lwong theo phuwong phap khdi
Solid 3D: Phuong phap khdi 3D cho két qua khdi
luong thuc theo khdi 3D giira bé mat hién trang voi
bé mat sau san lp va luén cho ra mot két qua chinh
xac khong phu thudc vao vi tri dat ludi va kich thudc
6 ludi san nén. Phuong phép nay triét tiéu hoan toan
céc sai s6 gap phai khi tinh toan theo phuong phép
ludi 6 vuong.

Hinh 7. M hinh 3D phin mém ADS LEVEL
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Tinh toan san nén theo giai doan: Bai toan san
nén trong thyc té khong chi don thuan 13 san nén
théng mot 1an tir bé mat hién trang dén bé mit thiét
ké ma c6 thé tinh toan khéi lwong qua nhiéu giai
doan khac nhau. Giai quyét van dé nay s& dap mg
dugc nhiéu truong hop thuong gap phai trong cong
tac san nén:

- Tinh toan taluy san nén: Tuy bién giat co mai
taluy nén dap cao va nén dao sau; Khdng ché gisi
han mit bang ranh gi¢i mép taluy san nén; Ap tuong
chiin cho mai taluy 4m; V& mit cat taluy san nén.

4. THUC NGHIEM TINH KHOI LUQNG
SAN LAP

Cong tac tinh toan thuc nghiém dugc st dung
cho 03 phan mém HS, TDT va ADS LEVEL. Khu
vuc tinh toan gdm 2 khu.

Khu d6 thi cao cép Pai Thanh Pht Qudc thude
Tap doan Téan A Pai Thanh nim tai thi trin An Thdi,
huyén Phti Qudc, tinh Kién Giang c¢6 dién tich 50ha.
Day 1a khu san 14p dé 1am dy an do thi.

Khu 2 thudc khu san 1dp mé Bao Lai phuong
Dai Yén va Viét Hung thanh phé Ha Long, tinh
Quang Ninh dy an Ha Long Xanh cd dién tich
khoang 27ha. Pay la dy 4n khai thac dat dé 1ap bién
cho du an Ha Long Xanh thudc tdp doan Vingroup.

4.1. Tinh khéi lwong san lap khu dé thi cao cip
Pai Thanh

Khu d6 thi cao céip Pai Thanh cé dién tich gén
50ha. Tai thoi diém do dac thang 01 nam 2023 du
an da san 1ip dugc mot phan (hinh 4). Muc tiéu ciia
Chu d4u tur 1a dwa vao bé mat hién trang thoi diém
d6, do dac tinh toan khéi lugng con lai s€ dugc san
lap dén cdt 2.9m.

Hinh 8. Anh hién trang do dac khu dé thi cao cip
Dai Thanh thang 1 nam 2023

Bé mat hién trang duoc do dac bdi Trung tam
Tu van tric dia va Xay dung thang 01 nam 2023. Bé
mat tinh toan khéi luong dugce tinh dén cot thiét ké
ddng déu 14 2.9m. Sau khi bién tap va xir 1y, két qua
tinh toan khéi luong theo cdc phan mém nhu sau:

- Két qua tinh khéi lugng bang phan mém HS
dugc thé hién tai bang 1:

Bang 1. Két qua tinh khéi lwong dao dip

bang phin mém HS
Cong trinh No¢i dung Gia tri
Dién tich dao: 29199.35 m?
Khudd thi | 4 jwgng dao: 2568.15 m’
cao cap Dai
Thanh | Dién tich dép: 447577.78 m?
Khéi lugng dip: 729910.22 m®

Két qua tinh khéi luong bang phan mém TDT
duoc thé hién tai bang 2:

Bang 2. Két qua tinh khoi lwong dao diap

bang phin mém TDT
Cong trinh Noi dung Gia tri
Dién tich dao: 30064.42 m?
Khud6 thi | g juong dao: 2654.60 m?
cao cip Pai
Thanh | Dién tich dép: 445758 81 m?
Khéi lugng dip: 729333.44 m*

- Két qua tinh khéi lugng bang phan mém ADS
dugce thé hién tai bang 3:

Bang 3. Két qua tinh khéi lwgng dao dz"lp

bing phin mém ADS
Cong trinh Noi dung Gia tri
Dién tich dao: 30243.15 m?
Khu d6 thi cao Khdi lugng dao: 2650.86 m?
cap Dai Thanh | yier tich dép: 447256.59 m?
Khéi lugng dép: 726818.19 m®

- Két qua so sanh khéi lwong tinh toan gitta 03
phan mém:
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Bang 4. Két qua so sanh khoi lwong giira cac phin mém cong trinh Pai Thanh

P9 léch giira HS va TDT P9 léch giira HS va ADS PJ 1éch giira ADS va TDT
Noi dung PO P P, P
v Do léch theo Do 1éch theo % A 1A Do léch theo % A A 3 | Do léch theo %
KL téng KL Do léch theo KL tf;ng KL D¢ 1éch theo m téng KL
Dién tich dao: 865.07 m? 2.8% 1043.8 m? 3.4% 178.73 m? 0.6%
Khéi luong dao: 86.45m’ 3.2% 82.71 m? 3.0% 3.74 m? 0.1%
Dién tich dép: 1818.97 m? 0.4% 321.19 m? 0.1% 1497.78 m? 0.3%
Khéi lugng dap: 576.78 m? 0.08% 3092.03 m3 0.4% 2515.25 m3 0.3%

4.2. Tinh khéi hrgng san lip khu mé Bao Lai

Khu mé Bao Lai cé dién tich khoang 2.7ha.
Pay 1a khu doi dung dé khai thac dit dép cho cong
trinh Ha Long Xanh. Theo thiét ké toan bo khu moé
sau khi khai thac dén ¢t 15-20m nhu hinh 9. Cao
d0 hién trang dugc do thang 9 nam 2022 boi Cong
ty ¢ phan TPC la don vi thi cong khai thac mo dé
san ldp cho cong trinh Ha Long Xanh thudc Chu
dau tu 1a Vingroup.

Hinh 9. Anh mé hinh 3D thiét ké sau khi
khai thac mé Bao Lai

- Két qua tinh khéi lugng bang phan mém HS
dugc thé hién tai bang 5

Bang 5. Két qua tinh khoi lwgng dao diap

Bang 6. Két qua tinh khoi lrgng dao dip
biang phin mém TDT SNVN 7.1

Cong trinh Noi dung Gia tri
Dién tich dao: 259469.81 m?
Khumo | Khéi luong dao: 6104911.31 m’®
Bao Lai | pign tich dép: 11480.35 m?
Khéi luong dép: 15695.00 m®

- Két qua tinh khéi lugng bang phan mém ADS
duoc thé hién tai bang 7:
Bang 7. Két qua tinh khoi lwong dao dip
bz‘ng ph?m mém HS

Cong trinh Noi dung Gia tri
Dién tich dao: 259330.52 m?
e A 3
Khu Mé Khoi lugng dao: 6098416.51 m
Bao Lai | Dign tich dép: 11438.56 m>
Khéi luong dip: 15610.80 m?

- Két qua so sanh khéi luong tinh toan gitta 03
phan mém:

5. NHAN XET VA KIEN NGHI

Qua khao sat cong tac tinh toan khoi lugng ctia 03
phan mém nhom tac gia dua ra mdt s6 nhan xét sau:

Viéc ap dung phuong phap ndi suy theo moé hinh
tam giac dugc st dung hau hét ¢ cac phan mém. Pay

1a phuong phép ndi suy bé mat c6 thé goi 1a chinh

xéc nhat so v6i cac phuong phéap khac.

Tinh to4n san nén theo phuong phap luéi 6

vudng thudng duge tng dung nhiéu cho cic cong

bz“ing phz“m mém HS
Cong trinh N¢i dung Gia tri
Dién tich dao: 263318.98 m?
. | Knéi luong dao: 6183116.12 m®
Khu mo
BaoLai | Dign tich dép: 11355.24 m>
Khéi lugng dap: 15347.23 m?

trinh xay dung dan dung, cong nghiép, d& dang kiém

tra. Cac cong trinh giao thong, thily 1gi, mé thi co

- Két qua tinh khoi lugng bang phan mém TDT

duoc thé hién

tai bang 6.

thé tinh khdi luong theo phuong phip mit cat va
Solid 3D.
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Bang 8. Két qua so sanh khoi lwong giira cac phin mém cong trinh mé Bao Lai

D¢ 1éch giira HS va TDT Py 1éch giira HS va ADS D¢ 1&ch giira ADS va TDT

Noidung D9 1éch theo m* DY 1%3;;;;0 % D9 1éch theo m® by i%;l;tlgz) % D9 1éch theo m® by 1%21;‘2;0 %
Dién tich dao: 849.17 0.33% 988.46 0.38% 139.29 0.05%
Khéi luong dao: 78204.81 1.26% 84699.61 1.37% 6494.8 0.11%
Dién tich dép: 125.11 1.10% 83.32 0.73% 41.79 0.37%
Khéi lugng dip: 147.77 0.95% 63.57 0.41% 84.2 0.54%

- D6 chinh xé4c tinh toan khéi luong cia céc TAI LIEU THAM KHAO
phén mém phu thudc vao bé mat dia hinh, vi tri dat [1] TCVN 9398:2012 “Céng tic tr S dia trong xdy
ludi va chia kich thudce 6 luéi ciia nguoi tinh todn. dung - Yéu cau chung”.

- Qua cong tac khao sat 03 ph?m mém tinh todn  [2] TCVN 4447:2012 “Céng tdc dat - Thi céng va
cho 02 khu vuc xdy dung c6 thé nhan xét thdy. Sai nghiém thf‘ . o
s6 tinh todn giita 03 phAn mém vao khodng tir 1-3%  [3] Congty co phan cong ngh¢ phan mém Hai Hoa
rén tong khéi lrong tinh todn. “Huong dan cai ddt va su dung phan mém HS”.

] [4] https://tdttech.com.vn/vi/phan-mem/51-gi-i-phap-

- Kién nghi: Hién nay theo nhom tac gia nhan thi-t-k-h-t-ng/79-snvn-7-1
thay can phai o6 tiéu chuan hay quy dinh ndo d6 V& (5] https://adscivil.vn/v2/blog-detailid=Adscivil-
cong tac tinh toan khoi lugng cho Chu dau tu va nha level
thau. Can c6 quy dinh cu thé vé yéu cau do chinh  [6] https:/hbeg.vi/news/10222-3 cachtinhkhoiluong
xéc tinh toan khéi lwong cho phép trong tiéu chuan sannenbangexcel3dmaxvaautocad.html
chuyén nghanh hodc chi din ky thuat cua dw 4an [7] https://batdongsanexpress.vn/nhung-cach-
trénh cho viée tranh cai v& sy chénh 1éch khéi lugng tinh-khoi-luong-san-lap-mat-bang-chinh-xac-

o nhat.html

gitfa cdc bén. [8] https://qsvpro.com/tin-moi/tinh-toan-khoi-
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luong-san-nen-theo-luoi-o-vuong-47.html.



