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Tém tat

Ning suét lao dong cdc cong tic xay dung anh hudng 16n dén tién do va hiéu qua st dung vbn clia cong trinh.
Nghién ctiu nay dé xuit mot phuong phap phan tich ciu triic cic cong tic nay thong qua ldy mau cong viéc
tif hinh anh trich xuit tif cic mdy quay gidm sat. Phuong phap nay giam bét yéu ciu thi cong clia ngum thu
thap dif liéu cling nhu cdc anh hudng dén tam ly ngudi lao dong. Phuong phép trén dudc 4p dung ddi v6i mot
s6 cong tac trén mot cong trinh nha cao ting bé tong cdt thép toan khbi. Két qua vira thé hién dugc tinh mach
lac, dé dp dung ctia phuong phap, vita cung cAp mot sb tinh chit ciia cac cong viéc dudce chon. Hiéu rd ciu triic
thanh phan va ciu tric st dung thoi gian clia cdc cong viée gitip ngudi st dung lao dong c6 co s& dé dua ra cic
quyét dinh quéan ly 1am ting niing suét.

Tir khod: ning suat; 14y mau cong viéc; ciu triic cong viéc; mdy quay gidm sat.

ESTIMATING PRODUCTIVITY IN CONSTRUCTION BY ACTIVITY ANALYSIS USING WORK SAM-
PLING

Abstract

Productivity of activities in construction that use labor in construction has a great influence on the scheduling
and efficiency of capital use of the projects. This study proposes an activity structure analysis framework
using work sampling method through image extraction from close-circuit televisions. This approach helps to
reduce the manual requirements of data collectors as well as biased data caused from workers’ distraction.
The proposed analysis framework was then applied to some activities on a cast-in-place reinforced concrete
high-rise building. The results showed both the coherence and ease of application of the method, as well as
some properties of the selected activities. Activities are analyzed by component structure and time-consuming
structure, helping employers and project managers to understand deeply about the nature of the work, from
which management decisions can be made to increase productivity.

Keywords: productivity; work sampling; work structure; close-circuit television.
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1. Gidi thiéu

Cong trinh xay dung 12 mot san pham dic biét tiéu ton rit nhiéu tai nguyén truc tiép, bao gdm vat
liéu xay dung, nhan cong, va may thi cong. Ti trong 16n ctia nhan cong trong tdng gia thanh mot cong
trinh x4y dung 12 mot chi bdo cho thiy dy 12 mot trong nhiing nganh niing nhoc nhét trong nén kinh
té [1,2].

Trong xu huéng phat trién chung thé gidi, may mdc, thAm chi mdy méc tu dong, tri tué nhan tao
dang dan thay thé su tham gia truc tiép clia con ngudi trong qua trinh tao ra cac san pham. Tuy nhién,
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v6i tinh chit dic thi ctia nganh xdy dung, viéc tu dong hod, loai b dan dan thao tac truc tiép ctia con
ngudi gip nhiéu khé khin. Do d6, it nht trong tuong lai gan, ti trong nhan cong truc tiép trén tong
gia thanh cong trinh van luén 16n [3]. Ning suit clia nhan cong tham gia truc tiép van sé 12 mot trong
nhitng yéu t6 quyét dinh su thanh cong ctia mot du dn xdy dung trén phuong dién tién do, chit luong,
va chi phi [2, 4, 5].

Ning suét lao dong trong nganh xiy dung dudc tip trung nghién ctiu tif rat sém. Qua qua trinh
théng ké, céc tac gia nhan thdy cdc nghién ciiu ndy c6 thé dugc xép vao cic nhém: (a) so sanh ning
suit lao dong giita cc nganh nghé, qudc gia, va theo thdi gian [6-9], (b) phan tich cic yéu t lién
quan dén ning suét lao dong [9—12], (c) do ludng ning suét lao dong [13-16], (d) cic giai phap ting
ning suat lao dong [4, 8, 17, 18].

O nhém (c), cic phuong phap do ludng ning suit lao dong 1an ludt dugc gidi thiéu, phén tich,
ciing nhu 4p dung bdi céc tic gia [15, 19-23]. Phuong phap liy mau cong viéc (work sampling), theo
thong ké, dudc ap dung nhiéu nhit dbi véi cac cong viée trong xay dung [15, 19, 20, 24] do viéc phan
tich don gian va khach quan (it bi 4nh hudng tAm ly ctia ngudi lao dong khi biét minh dang dudc theo
ddi). Tuy nhién phuong phap lay mau cong viéc c6 mdt yéu cau dp dung nghiém ngit — yéu cau nay
lién quan dén nguyén ly sb 16n trong xdc suit théng ké — khién sb 1an phai truc tiép dén cong trudng
ctia ngudi thu thap s6 liéu rat 16n. Viéc nay dan dén cong viéc thu thap s6 liéu rat vat va va khién thoi
gian nghién ctiu kéo dai.

Trong bai bdo niy, cic tac gia dé xudt mot cach st dung phuong phap ldy mau dua trén céc hinh
4nh thu dudc tif cic mdy quay giam sat, von dang dugc 1ap dit phd bién tai cdc cong trudng xay dung
16n va trong khu do thi. Viéc ndy lam gidm yéu cau vé su tham gia truc tiép ctia ngudi thu thap sb
liéu trén cong truong, qua do lam gidm thoi gian cho cac nghién citu lién quan. Hon nita, cac cong tac
dugc phan tich cu tric, cu thé vé miit st dung thdi gian. Ciu triic cong tdc ciing 1 nhan tb rit quan
trong, dudc tip trung nghién ctiu bdi cac nha khoa hoc trong linh vuc xay dung [24]. Ning suét lao
dong c6 thé dugc ude tinh mot cach gidn tiép qua két qua phan tich nay. Tir d6 md ra cic huéng danh
gia mic do hiéu qua td chic lao dong, xac dinh d6 ning nhoc ciia cong viéc, so sanh tinh chét clia
céc cong viéc khac nhau, va xéc dinh céc yéu td lién quan dén niing suit lao dong (vi du: thai tiét, sb
nhan lyc trong mot 6 doi, vi tri thi cong. . .).

VE chu tric bai bdo, sau phan gi6i thiéu mé dau 1a nghién ciiu tdng quan vé ning suit lao dong,
cic phuong phap 1dy miu cong viéc d€ udc tinh ning suat lao dong; mot trinh tu 4p dung phuong
phdp 14y miu dugc dé xuét; ap dung thir cho mot s6 cong tic trén mot cong trudng nha cao ting c6
két cAu bé tong cbt thép toan khdi; cudi cung 1 phan tich két qua va két luan.

2. Pinh nghia ning suit lao dong
Khai niém ning suét lao dong trong xay dung dudc dinh nghia bing hai cach ngudc véi nhau:

san pham dau ra

)

ning suit = — —
tai nguyén dau vao

hoac
tai nguyén dau vao

nang suat =

2)

san pham dau ra

Trong dod, cach thd hai dugc stt dung rong rai hon [25] trong nghién cttu. Nhung du cé si dung
cach dinh nghia nao, thi viéc do ludng ning suit ciing déu yéu ciu phai xic dinh cic tai nguyén st
dung (stic lao dong, thdi gian. ..) va khdi lugng san phdm dau ra.
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Khbi lugng san phdm dau ra thuong dudc xdc dinh mot cach dé dang. Tuy theo cong viéc, khbi
lugng nay c6 thé c6 don vi la chiéc (dam, coc), hang muc (don nguyén), m? (san), m> (bé tong, dat),
hay kg (thép). Viéc xdc dinh chinh x4c tai nguyén dau vao, bao gdm siic lao dong, thai gian... doi
khi giip nhiéu kh6 khin hon. San phdm dau ra chinh 1 yéu cau cta du 4n, khi yéu t6 nay da cb dinh,
nhu ciu ting ning suit — mot nhu cu chinh d4ng trong xay dung — dong nghia véi viéc tdi uu hod tai
nguyén dau vao.

Chinh vi vay, nghién ctu cdc cong viéc trong xay dung dé hiéu rd va tdi uu hod ludn 1a mot cha
dé dudc cac nha nghién cifu quan tim trong nhiéu thap ky qua [8, 26-28]. Phan tiép theo clia bai bdo
nay sé gidi thiéu vé phuong phap iy miu cong viéc — mot trong nhitng phuong phap rat hay dudgc st
dung trong cong nghiép va xay dung do cic dic diém uu viét clia né.

3. Po ludng niing suét lao déng va phan tich cong tic bang phuong phap liy miu cong viéc
(work sampling)

Phuong phap 14y mau cong viéc 1a mot phuong phap théng ké dudc sit dung dé€ xac dinh ti 1& thoi
gian st dung bdi ngudi lao dong trong qu4 trinh 1am viéc d€ 1am céc thao tac khac nhau (nhu chuin
bi may méc, 1ap ghép cic bo phan, khong lam viéc. ..) [29]. Phuong phéap nay rit quan trong trong
nghién ctiu cong viéc va ning suét vi né cho phép nhanh chéng phan tich, nhan biét cu triic cong
viéc, ting hiéu qua cong viéc. Do d6, phuong phap ldy maiu dugc sit dung nhiéu nhét bdi cic nha
nghién ctu trong xay dung, theo théng ké ctia [24].

Dé dp dung phuong phdp ldy miu mot cach hidu qua, [29] néu mot s diéu kién véi cong viéc
dang can nghién ciu:

- C6 dii thoi gian d€ hoan thanh nghién ctu. Thong thudng phuong phéap nay yéu cau liy mau
trong nhiéu ngay, nhiéu tuin.

- Cong viéc can nghién ctiu yéu cau nhiéu ngudi phdi hgp mot ldc.

- Cong viéc can nghién ctiu c6 chu ky di dai.

- Céc chu ky clia cong viéc c6 tinh 1ip lai khong qué cao, nghia 1 c6 su khac nhau tuong ddi vé
thoi gian thanh phan gitta cdc chu ki.

Céc budc thuc hién mot nghién ctiu c6 sit dung phuong phap liy méu bao gom [29]:

1. Pinh nghia cong viéc cin nghién ciiu

2. Binh nghia thanh phan cong viéc

3. Thiét ké phuong phdp nghién cttu. Trong d6 c6 xdc dinh s lugng miu can thiét.

4. X4c dinh ngudi sé thu thap di liéu

5. Bit dAu thu thap dit liéu. Can thong bdo cho tit cd cong nhan vé muc dich ctia nghién ciu.

6. Pén cong trudng vao cic thdi diém ngiu nhién va thu thap dit liéu thong qua chup anh.

7. Phan tich dif liéu, thé hién két qua.

Trong buéc 3, sd lugng mau can thiét dugc khuyén nghi khac nhau bdi cdc nha nghién ciiu, trong
d6 cong thiic sau dugc dé xut sit dung nhiéu nhét [30]:

Zs?p(1 - p)
n= —————

= (3)

trong d6 n 12 s6 mau can thiét d€ dat dudc do tin cdy va sai s6 yéu cau clia nghién ciu; p la xac sut
nhi phan ctia thao tic con, trong d6 p 1a xdc sudt bat gip va (1 — p) 1a xac suat khong bat gip thao tic
con & mot anh chup bat ky; d 1a sai s6 cho phép, dusi dang thap phan. Vi duy, khi cho phép sai s6 5%,
d=0,05; Zs la xac suit theo phan phdi chuin, ting véi do tin ciy @ (thudng @ = 95% tuong ting véi z
=1,96).
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Du 12 mot trong nhiing phuong phap dudc ap dung nhiéu nhit d€ phan tich cong viéc trong xay
dung, phuong phap liy miu cong viéc c6 mot nhuge diém 1a tuy thudc vao do chinh xac yéu cau, né
doi hdi ngudi nghién ctiu phai thu thap rit nhiéu miu vao cic thdi diém ngiu nhién. S6 mau yéu cau,
\ing véi titng loai cong viéc va sai s6 cho phép theo Bang 1 [31].

Bang 1. Kich cd miu tuong ting véi xdc suit xuit hién ctia tham sb, do tin cdy, va sai s6 cho phép [31]

Kich ¢3 mau cho 95% tin cay Kich ¢6 mau cho 90% tin cay
. Sai s6 . Sai 6
Xac suat (%) Xac suat (%)
1 3 5 7 10 1 3 5 7 10

50, 50 9600 1067 384 196 96 50, 50 6763 751 270 138 68
40, 60 9216 1024 369 188 92 40, 60 6492 721 260 132 65
30,70 8064 896 323 165 81 30,70 5681 631 227 116 57
20, 80 6144 683 246 125 61 20, 80 4328 481 173 88 43
10, 90 456 384 138 71 35 10, 90 2435 271 97 50 24
1,99 380 42 15 8 4 1,99 268 30 11 5 3

Chang han, néu trong thanh phan cong viéc dang nghién ciiu c6 mot thao tac cé xc suit xut hién
12 40% (do d6 khong xuAt hién 12 60%) thi v6i yéu cu do tin cay 12 95%, sai s 1a 3%, sé& cAn cd miu
t6i thi€u 1a 1024. V6i phuong phép chup anh truyén théng & cic thdi diém ngiu nhién, yéu ciu nay sé
gy khong it kho khin cho ngudi tham gia thu thap s6 liéu.

4. Pé xuit quy trinh do ludng ning suit véi mot cong tic lua chon
4.1. Phdn tich du dn, lya chon coéng viéc, néu muc dich nghién ciiu

Phan tich cdc dic diém cta du 4n dang dugc nghién citu, xac dinh céac cong tac c6 thé thu thap di
liéu, xdc dinh cdc két qua nghién cifu tiém niing c6 thé dat dugc tif nghién ctiu nay.

4.2. Phdn tich cdu tric cong viéc

Sau khi lya chon cong tac can phan tich, ngudi nghién ctiu cin xac dinh cac thanh td, hay cac thao
tac con, clia cong tac d6. Cic thao tdc con niy dugc xdc dinh thong qua viéc iy mau thi.

Thuc té trén cac cong trudng hién nay thudng c6 cac diém dit may quay cb dinh, hoat dong nhu
camera an ninh hodc nhu mot cong cu dé€ giam sit cong nhan. Trong budc 1iy mau thi nay, ngudi
nghién citu phai kiém tra vi tri dit clia cdc camera va chét lugng hinh anh. Vi tri dit ctia camera phai
bao quét céc vi tri c6 cong viéc cAn quan sat, ddm bio cic thanh vién td doi dang nghién ciiu khong
c6 thoi diém nao ra khoi tit ci cac khung hinh. Chét luong hinh anh & vi tri bat 10i nhét ciing phai
dam bao phan biét ro tiing c4 nhan dang thao tac hoat dong gi.

Cic két qua nghién ciiu trude, bao gom [15, 20, 32, 33], céc thao tic con ctia mdt loai cong tic
dudc chia 1am hai nhom: ¢6 ich va khong c6 ich (Bang 2). Trong do, thao tac ¢ ich dugc chia lam hai
nhém thao tic con (truc tiép va hd trg). TAc gia [15] dinh nghia ba loai thao tic ndy nhu sau:

- Thao tdc truc tiép: cic thao tic tac dong truc tiép dén ciu kién dang 13p dung, lam ting thém
khéi lugng san pham hoan thanh.

- Thao tac hd trg: céc thao tac khong truc tiép tic dong dén céu kién dang 13p dung, nhung cin
thiét trong qua trinh tao ra san phdm. Céc thao tic niy c6 thé bao gdm: van chuyén nguyén vat liéu,
mdy moc; trao d6i/chi dan ky thuat; doc ban vé va tuong duong.
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- Thao tic khong c6 ich: khong 1am gi hoic 1am cac viéc khong c6 tic dung dbi v6i qua trinh san
Xuét ra san pham.

Bang 2. Cac nhém thao tic trong mot cong viéc xay dung

Nhom thao tac Loai thao tac con Tén thao tac
Céich Lao dong truc tiép tao ra san phdm  Thao tdc chinh
Lao dong hd trg tao ra san phdm Thao tic chuin bi

Thao tac lién quan dén dung cu va thiét bi

Thao tdc lién quan dén nguyén vit liéu
Khoéng c6 ich Cho dgi

Di chuyén khong lién quan

Nghi nggi, cd nhan

Khoéng xac dinh

V6i muc tiéu nang cao ning sut lao dong, nhom thao tac khong c6 ich nén dugc giam thiéu. Tuy
nhién, mot sd hoat dong trong nhom nay (vi du: nghi ngoi, c4 nhan) lai can thiét d€ tdi tao stic lao
dong.

4.3. Xdc dinh s luong mdu cdn thiét

Ngoai viéc nhin dudc ciu triic ctia cong tdc qua qud trinh phan tich mau thi, ngudi nghién cifu
con tinh dudc xdc suét nhi phan ¢ cho tiing loai cdng tac. T cac xdc sut dau vao g ndy sé tinh dudgc
s6 lugng mau can thiét [15, 20, 30], v6i sd luong mau 1a s6 lugng anh chup & thai diém ngau nhién
theo cong thic (3).

Nhu vy, d chinh xdc yéu cau ctia nghién ciiu sé quyét dinh kich ¢cd mau can thu thap 13 bao
nhiéu. X4c suit nhi phan thi da dugc gia thiét bang véi xdc sut thu dugc & budc 2.

4.4. Thu thdp sé liéu

Trong qu4 trinh thu thap dif liéu dai tra, ngudi nghién ctu can kiém tra dinh ky chét luong hinh
anh thu dugc.

4.5. Phdn tich sé liéu

Dit liéu thu dudc, 1a cic doan phim, sé dudc phan tich bdi mot s6 ngusi tham gia. Nhiing ngudi
tham gia cAn dugc dao tao thong qua cic budi trao d6i khi phan tich mau nhé & budc ban dau dé thong
nhét trong viéc nhan dinh cic thao tic.

Do yéu cau ctia phuong phap liy miu cong viéc 1a chon mau ngiu nhién, cic doan phim sé& dudgc
chia nho thanh cic phan c6 chiéu dai bang nhau, chang han, 1 gio. Néu s miu can phan tich tinh
dugc 12 n miu trong 1 gio, ngudi phan tich dung ham Excel d€ 1iy ngau nhién n gi4 tri thoi gian xuét
hién ctia anh, va trich xuét n anh tir doan phim dé.

Trong qué trinh phan tich, ly tudng nhit I c¢6 hai ngudi phan tich cing mot biic anh va théng nhét
nhén dinh ctia minh trudc khi dua vao két qua phan tich.

Tuy thudc vao yéu cau ciia bai toan, ngudi nghién citu d4p dung cac k¥ thuat phan tich x4c suit
tuong ung (Bang 3).

58



biic, N. A., va cs. / Tap chi Khoa hoc Cong ngh¢ Xay dung

Bang 3. Khuyén nghi cdc phuong phap phan tich xdc suit dng v6i mot sd bai toan do ludng xac suit cong viée

trong xay dung

Muc dich

Tén ky thuit phan tich thich hgp

Vidu

So sénh ti 1& gitta hai mau

Kiém dinh ti 1& hai mau doc lap,
kiém dinh Khi-binh phuong

So sanh cau tric thdi gian hai
cong viéc khac nhau; so sanh cau

tric thoi gian ctia mot cong viéc
duéi cac dieu kién lam viéc khac
nhau

So sanh ciu triic thoi gian cia mot
cong viéc v6i mot gia tri cho trudc

So sanh ti 1& clia mot mau véi  Ki€m dinh ti 16 mot mau
gia tri cho san (vi du tu dinh

mtuc)

So sanh thoi gian lam viéc truc
tiep/gian tiep/khong lam viéc cua
hai cong viéc

Kiém dinh hai miu c6 lién quan,
ki€m dinh hai mau doc lap

So sanh gi4 tri tuyét d6i ctia
hai mau

Kiém dinh ANOVA So sanh thdi gian lam viéc truc
tiép/gian tiép/khong lam viéc clia
nhiéu cong viéc

So sanh gid tri tuyét dbi cta
nhiéu mau

4.6. Két ludn

Céc két luan dudc dua ra can bao gdm: miéu ta cong trinh, miéu ta diéu kién lam viéc, thanh phan
thao tdc cong viéc, va cAu triic sif dung thdi gian ctia cong viéc. Cac so sanh vé ciu triic st dung thdi
gian can néu 16 diéu kién so sanh va két qua so sanh. Ngudi nghién ctiu ciing can néu rd 1a két qua
nay c6 dai dién cho cong tac d6 cho toan cong trinh hay khong hay chi cung cip mot dic diém nghién
cuiu cuc bd.

5. Ap dung quy trinh d€ phén tich mét s6 cong tac thudc qua trinh thi cong bé tong cot thép tai
mot cong trinh cao tang tai Ha Noi

5.1. Phdn tich du dn, lya chon céng viéc, néu muc dich nghién ciiu

Day la cong trinh 35 tang, c6 dién tich san 1500 m?, két cAu bé tong cbt thép toan khéi. Quy trinh
thi cong bé tong cdt thép phan than bao gdm ba cong tic chinh: van khudn, cdt thép, va dd bé tong.
Do cong trinh st dung bé tong thuong pham va quy dinh xay dung tai dia phuong chi cho phép van
chuyén bé tong thuong phdm vao ban dém nén viéc thu thap dif liéu hinh 4nh gip mot sé khé khin.
Do d6, cic tic gia quyét dinh chi phan tich hai loai cong tac 12 van khudn va cbt thép d&€ minh hoa cho
quy trinh nay. Cu thé hon, hai cong tac van khudn va cbt thép clia cac ciu kién dAm dudc nghién ciu.

5.2. Phdn tich cdu triic cong viéc

Tir phan tich miu thi nho (gdm 8 gid quay phim), cic tic gia nhan thiy cAu tric cong viée clia
hai cong tac van khuon (dam, san) va cdt thép (dAm, san) nhu sau:

a. Cong tac van khuon g phd phim dam (Bang 4)
CAu tric cong tac van khudn dam theo thdi gian dugc thé hién trong Hinh 1.
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Bang 4. Chu triic hoat dong ctia cong tic van khudn dam

Phan loai Thao tac con

Thao téc c6 ich Thao téc truc tiép Do, vé& trén tAm
Cua tAm
Van chuyén tAm vao vi tri
Lién két cdc tAm (d6ng dinh, may ban vit)
Thao tic hd trg Poc ban vé
Trao ddi, chi dan
Vé sinh bé miit tim

Thao tac khong c6 ich Chi quan sat
Nghi ngoi
Di chuyén
O @ @ ®) )
. Van chuyén tAim
§ Q s § i 100 van dén vi tri cit
H 50 Po, vé
N N DY | | [ ,.
k & E 2 Cura, noi
Lién két
(dinh/bén vit)
7 Poc ban vé

Chi din, gidm sat,
trao doi

T T T T T T T T TT
%
S

I
S

ENO00ERZ

Vé sinh tm

Lép tim vao
cau kién

Nghi ngoi,
quan sat

T T T 17T

I
»
S

I

I
]
S

Hinh 1. CAu triic cong tic van khuon dim véi gid tri thdi gian trung binh ctia mau thit nhé (d6i 5 ngusi)

b. Cong tac cot thép dam (Bang 5)
CAu triic cong tac cbt thép dam theo thdi gian dugc thé hién trong Hinh 2.

5.3. Xdc dinh sé luong mdu cdn thiét

Gia thiét do tin ciy 95% (z = 1,96), sai sd 5%, ta tinh dugc s6 luong miu cin thiét tir cong
thuc (3):

- Cong tac van khuodn: tif mau nhd thuc nghiém, cong viéc yéu ciu s6 mau 16n nhét 12 “Lap dung
van khuon vao ciu kién”, c6 p = 0,202, tinh dudc ny;, = 248 mau.
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Bang 5. Chu triic hoat dong ctia cong tac cbt thép dam

Phan loai Thao tac con

Thao tac c6 ich Thao tac truc tiép  Van chuyén vat liéu tlf vi tri tha cAu thap dén vi tri két cdu
DPua thép chi vao vi tri
Han/budc thép chu
Long thép dai, budc thép dai

Thao tac hd tro Poc ban vé

Giam sat, trao d6i, chi din, do vi tri, deo con ké

Thao tac khong c6 ich Chi quan sat
Nghi ngoi
Di chuyén

~
=
—

N
-
—

@
=

(©] ) ©6) ]

§§N§ §$§ ne =] Vén chuyén thép
% \ \ % i 10 m dén chu kién
X \ \ \ I I:I Poc ban vé
\ \ \ \ i 2
\ § § & 50 Chi din, gidm sdt,
H trao d6i
& [ |:| Nghi ngoi,
H 50 quan sat
M E Pua thép chu
I 60 vao vi tri
™ R can chinn
i * [ Henbue
H % thép chu
[l E Léng, budc
10 thép dai
H 110
- 120
H 150
L1 | 1 140
U 150

Thoi gian
(gidy)

Hinh 2. CAu triic cong tac c6t thép dam véi gid tri thdi gian trung binh ctia mau thi nhé (ddi 7 ngudi)

- Cong tc cbt thép: tif mau nho thuc nghiém, cdng viéc yéu cau s6 mau 16n nhit 1a “Long, budc
thép dai”, c6 p = 0,281, tinh dudc npyi, = 311 mau.

Théng nhit chon kich thuéc mau cho ca hai trudng hop cong tac 1a 500; kich thude nay chic chin
dam bao cac két qua thu dudc dat do tin ciy 95% va sai s6 it hon 5%.

5.4. Thu thdp sé liéu

Trong qua trinh quay phim khong lién tuc (tdng 7 ngay) cdc cong tac dang nghién cifu, c6 khoing
19 gid 1a cong tac cot thép dam va 11 gio 1a cong tac van khudn dam.

Qua trinh thu thap sb liéu dua vao viéc trich xuat hinh ngiu nhién tif cdc thudc phim lién quan.
Tinh chét ngau nhién dat dudc tir lua chon diém thdi gian qua ham sé ngau nhién rand() nhan véi thoi
lugng thude phim (trong Microsoft Excel).
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Bang 6. S6 liéu thu dudc tit mau thit ¢d 500 cho cong tac van khuon dam

Tan suét ghi nhan (%) Tan suht Sai s6
T6 1 T62 T6 3 T64  trungbinh  (+/-)"

Hoat dong ghi nhan

Van chuyén van dén vi tri giacong 13.8% 144% 13,5% 11,1% 13,2% 2,97%

Do, vé 138% 172% 13,6% 12,1% 14,2% 3,06%
Cua, nbi 10,4% 8,0% 8,8% 10,4% 9,4% 2,56%
Lép dung vao ciu kién 202% 192% 24,5% 24.9% 22,2% 3,64%
Lién két 10,6% 10,5%  9,2% 8.2% 9,6% 2,59%
Doc ban vé 4,8% 5,0% 5.5% 6,0% 5.3% 1,96%
Chi dan, gidm st 128% 11,7% 12,8% 13,4% 12,7% 2,92%
V& sinh 7.9% 85%  1.3% 6,7% 7,6% 2,32%
Nghi ngoi 5,6% 55% 49%  7.2% 5,8% 2,05%

*Sai s6 ting véi c¢d mau 1a 500

5.5. Phdn tich sé liéu

a. Cong tac van khudn dam (Bang 6)

Theo két qua thdng ké cong tdc van khudn dam, thdi lugng cac hoat dong c6 ich 1a 94,2% (trong
d6 hoat dong truc tiép chiém 81,5%, hoat dong hd trg chiém 12,7%), thai lugng cac hoat dong khong
coichla 5,8%.

b. Cong tic cot thép dam (Bang 7)

Bang 7. S6 lidu thu dugc tif mau thit ¢d 500 cho cong tac cdt thép dam

Tan suét ghi nhan (%) Tin suht  Sai s
61 T82 T63 T64 T8§5 trungbinh (+/-)
Van chuyén cbt thép dén gin cAukién 18,.8% 19.0% 232% 21,7% 18,6%  203%  3,52%

Hoat dong ghi nhan

DPua thép chu vao vi tri 159% 139% 16,7% 232% 15,7% 17,1% 3,30%
Can chinh 48%  4,6% 41% 54% @ 4.8% 4,7% 1,86%
Han/budc thép chu 32%  33% 3,0% 32% 32% 3.2% 1,54%
Long/budc thép dai 28,1% 31.8% 249% 272% 31,7% 28,7% 3,97%
DPoc ban vé 42%  59% 49% 43% 53% 4,9% 1,90%
Chi dan, gidm sat 9,1% 10,5%  88% 10,6%  8,4% 9,5% 2,57%
Nghi ngoi 158% 109% 144% 44% 122% 11,6% 2,80%

*Sai s6 tng véi cd mau 1a 500

Theo két qua théng ké cong tac cot thép dam, thdi luong cdc hoat dong c6 ich 12 88,4% (trong d6
hoat dong truc tiép chiém 78,9%, hoat dong hd trg chiém 9,5%), thoi lugng cac hoat dong khong c6
ichla 11,6%.
c. So sanh thdi gian khong c6 ich ctia hai loai cong tac (st dung ki€ém dinh tan suat hai mau doc 1ap)

Sai s6 léch chudn su khac biét gitta hai cong téc:

Sai s6 léch chudn cong tac cbt thép:

o = PP _ 3977 — p = 0,005 < 0,05
SE
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Tinh khoang tin cay 6 muc 95%:
(pct - ka) + Z% X SE¢—vk = 0,058 + 0,035

Ta c6 thé két luan véi do tin ciy 95% riang su khac nhau thuc sy gitta ti 1& thdi gian khong c6
ich ctia cong tac cbt thép dam va ti 1& thoi gian khong c6 ich ciia cong tac van khudn dam nim trong
khoang (0,023 - 0,093) tic (2,3% - 9,3%).

5.6. Két ludn

Hai cong tac (van khudn dam va cbt thép dam) da dudc phan tich thong qua céac hinh anh thu dugc
tlf camera giam sat. Thoi gian c6 ich ctia van khudn va cbt thép 1an lugt 1a 94,2% va 88,4%, thoi gian
khong c6 ich ctia hai cong tac 1an lugt 13 5,8% va 11,6%. Két qua so sanh mau thong ké cho thiy thoi
gian khong c6 ich ctia cong tac c6t thép dam 16n hon clia cong tac van khuon dam véi do tin cay 95%
su khac biét giita hai thdi gian nay nam trong khoang tit 2,3% - 9,3%.

Do tinh chit khac biét gilta hai cong tic niy, cAn md rong nghién ctiu méi c6 thé tir su khdc nhau
ctia cAu tric thdi gian cong viéc ma so sanh dudc vé cac mit: hidu qua phdi hop cia t6 ddi, su lanh
nghé ciia c4 nhan, hoic su niing nhoc clia cong viéc.

6. Két luan

LAy mAu cong viéc va phan tich nhém 1am viéc 12 hai phuong phdp dudc sit dung rong rii dé phan
tich cdc cong tac lao dong trong xdy dung. Phuong phap 14y mau cong viéc c6 cac uu diém nhu: do
chinh xéc cao va danh gid di liéu don gidn do moi dit liéu 1a modt anh tinh. Do d6, phuong phap nay
dugc st dung nhiéu hon so véi phuong phap phan tich nhém lam viéc. Tuy nhién, nhugc diém 16n
nhét ctia phuong phép nay 14 sé6 miu yéu cau 16n, din dén kho khiin trong viéc thu thip miu vi ngudi
nghién citu phai dén cong trudng nhiéu 1an vao céc thdi diém ngau nhién. Viéc 14y mau ciing 1am anh
hudéng dén ning suét do ngudi lao dong mét tap trung.

Nghién ciiu nay dé xuit mot hudéng 4p dung phuong phap liy maiu cong viéc d€ phan tich ning
sult cdc cong tic lao dong trong nganh xay dung. C6 hai déng goép méi clia dé xuAt nay. Mot 13, thay
vi dén cong truong chup anh truc tiép, ngudi thu thap dif liéu chi can trich xuit anh tinh mot cach
ngiu nhién tlf cic camera gidm sat trén cong trudng. Viéc nay gidi quyét dudc hai diém yéu cb hitu
da néu ctia phuong phap 1dy mau truyén théng. Hai 13, thay vi so sanh niing suit clia cc cong tc lao
dong dua trén ti suit (tai nguyén dau vao/gid tri sin phidm dau ra), trong d6 doi khi rat khé xac dinh
gia tri sén phdm dau ra chi dua trén hinh anh thu dudc, phuong phép nay tap trung phan tich ciu tric
st dung thdi gian ctia cong tic lao dong. Cau triic st dung thdi gian niy, bao gdm ti 1é thao tac c6 ich
(truc tiép va hd trg) va thao tic khong cé ich (nghi ngoi. . .), sé cung cip nhiéu thong tin quan trong
dé danh gia miic do hiéu qua, hay mic do khoa hoc vé miit t3 chiic lao dong, x4c dinh cac yéu t6 anh
hudng dén ning suit lao dong, so sanh cdc cc cong tic khac nhau. Chang han, théng qua phan tich
chu triic st dung thdi gian ctia mot t6 ddi dudi cac diéu kién thdi tiét khac nhau (vi du, nhiét do), c6
thé x4c dinh miic do anh hudng clia cic diéu kién thoi tiét nay dén thdi gian cong nhan phii nghi ngoi
1a nhiéu hay it. Ho#ic c6 thé d4p dung d€ ddnh gid miic do nhip nhang cla hai t& doi (mdt t6 nhiéu kinh
nghiém, mot t it kinh nghiém) khi cuing thi cong mot loai cong viéc trong cing mot diéu kién lam
viéc.

Trong thuc tién, cdc chi dau tu, chi nhiém du 4n, nha thiu, ngudi lao dong c6 thé van dung
phuong phap 1iy miu cong viéc trén dé tim hi€u, phan tich cic cong viéc, tit d6 hiéu sau vé ban chét
cdc cong viéc trén cong trusng. Do phuong tién thu thap 1a cdc camera gidm sat von luén bam sat
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cong trudng, dif liéu clia cic cong viéc c6 thé dugc trich xuit thudng xuyén, din dén céc cong viéc
c6 thé dugc phan tich lién tuc. Viéc nay tao diéu kién cho ngudi st dung lao dong thii nghiém cic
phuong 4n dé lam giam dd ning nhoc ciia cong viéc, sap xép hop ly cdc t& doi, ciing nhu ting ning
suit lao dong.

Do muc tiéu chinh ctia cdc tdc gia 12 d& xut phuong phdp va 4p dung minh hoa cho mdt sb cong
tac, mot trong cac han ché ctia nghién cifu nay 13 sé lugng mau chua nhiéu, cling nhu s6 cong tic con
han ché. Tuy nhién, cac han ché trén c6 thé dudc gidi quyét trong cdc nghién ciiu trong tuong lai c6
thdi han 1au dai hon, c6 pham vi 16n hon, va su tham gia ctia nhiéu nhan lyc hon.

Loi cam on

Tac gi4 chan thanh cAm on sy hd trg tai chinh clia Trudng Pai hoc Xy dung cho dé tai “Phan tich
hiéu qua st dung thdi gian va ciac mbi lién hé dén niing suét lao dong ctia mot sé cong tac chinh st
dung lao dong trén cong trudng xdy dung nha cao tang & Viét Nam”, ma s 34-2020/KHXD-TD.
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