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Tém tit

Nghién ctiu kha thi c6 anh hudng rit 16n dén chit lugng, gia thanh cong trinh va cdc mit khac ctia hiéu qua
kinh té von dau tu: gia thanh sdn phim, thdi gian st dung, chét lugng cong trinh, ... Khi chi phi xay dung bi
gi6i han thi viéc tim kiém nhiing gidi phdp khic nhau, nhiing cai tién trong thiét ké kha thi 12 rit quan trong va
cin thiét. Dit biét, trong tinh hinh kinh té x4y dung khé khin hién nay, s6 lugng cac du dn xay dung giam hoic
v6i nhitng du 4n x4y dung ngay cang 16n vé mit quy md va hinh thifc, ngudi thiét ké phai c6 phuong phap dé
cai tién san pham thiét ké thong qua su hiéu biét, sy sang tao clia minh. Ngudi thiét ké c6 thé dua ra cac giai
phép nhung cic gidi phdp nay thong thudng dua vao cic gidi phdp sdn c6 nén tinh sing tao khong cao. Bai viét
nghién ctiu 4p dung phuong phép luin sdng tao Triz trong giai doan nghién cifu kha thi giip ngudi thiét ké tim
kiém nhiéu gidi phap méi d€ cai tién san phdm thiét ké. Pdng thdi, md hinh danh gid — chon giai phap dudc dé
xuét gidp chi tri thiét ké ciing nhu chii dau tu chon Iya phuong 4n phut hdp nhét. Dic biét, trong nhiing du 4n
quan trong, viéc danh gia gidi phap sé phic tap khi chon gidi phap do tip thé tit nhiéu linh vuc khac nhau ra
quyet dinh.

Tir khod: phuong phap luan sing tao; gid tri thiét ké; mo hinh ra quyét dinh; phuong phap luan Triz; ddnh gid
nhom.

APPLYING AN INNOVATIVE METHODOLOGY TRIZ TO INCREASE DESIGN DOCUMENT VALUE
Abstract

Feasibility study report has a great influence on the quality, cost and other aspects of economic efficiency
such as price, time of using the building, building quality, etc. When construction cost is limited, it is very
important to search for different solutions and improvements in feasibility study report. Particularly, in the
challenging economy, there are not many construction projects or projects that are larger in terms of scale
and form. This situation requires the designer to improve their products via their understanding and creativity.
Although designers can offer many different methods, they are often based on their own experience, leading
not to be creative. In this paper, an innovative methodology Triz is applied in the feasibility study phase to
help designers find out many solutions. At the same time, an evaluation - selecting model is proposed for the
designers as well as the investors to choose the most suitable plan. Especially, in important projects, evaluating
the design documents will be complicated when evaluated board includes many members who come from
various specific fields.

Keywords: innovative methodology; engineering value; making decision; Triz method; group evaluation.
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1. Giéi thiéu

Céc cong trinh xay dung khi dugc hoan thanh sé dap ting muc tiéu nao d6 cho hoat dong kinh té,
xa hoi hoidc d€ nang cao mic séng clia ngudi dan hoic don thuan chi vi muc dich 10i nhuan. Nhiing
thiét ké khic nhau sé& din dén chi phi xdy dung khéc nhau va chét luong ciing khac nhau [1]. Trong
giai doan nghién ctiu kha thi va lua chon gidi phap thiét k&, thiét ké so bd chiém ti 1&é nho khoang
2-3% toan bo gia thanh cong trinh nhung 4nh hudng rit 16n dén tdng chi phi, chit lugng cong trinh
(Hinh 1). Thiét k& 12 khau quyét dinh chii yéu nhat vé cic mit khic cia hiéu qua kinh té von dau tu:
gi4 thanh san pham, ning suit lao dong, thdi gian st dung, ... [2].

Do dé, cdc cong ty tu van chiu 4p luc rat 16n dé€ dua ra phuong 4n toi uu nhit, chit luong nhét.
Khi chi phi x4y dung bi gidi han thi viéc tim kiém nhiing gidi phdp khac nhau, nhiing cai tién trong
phuong 4n thiét ké 1a rat can thiét va quan trong [3].
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Hinh 1. Mtic d6 anh hudng ctia cic giai doan ra quyét dinh dén chit lugng va chi phi ctia cong trinh

Triz 12 phuong phép luin sing tao va ddi méi gdm hé thoéng cac phuong phap va cic ky ning,
cong cu gilp ning cao ning sut va hiéu qui dé€ gidi quyét cic khé khin trong k§ thuat va tim ra cac
y tudng méi. V6i phuong phap Triz, ngudi thiét ké sé dé dang hon, nd luc hon dé dua ra nhiéu gidi
phap mot cach c6 dinh huéng dén muc tiéu can dat [4].

Khi c6 nhiing giai phdp thiét ké khic nhau, viéc chon lva gidi phap sé tré nén phiic tap hon khi
hdi dong chon Iya gdbm nhiéu thanh vién tit nhiéu linh vic chuyén moén nganh khac nhau hay mot
s6 tiéu chi danh gia khé c6 thé dinh lugng, ... C6 nhiéu phuong phdp dénh gid chon lua giai phap,
ra quyét dinh nhém: phuong phdp bau cti, phuong phap boé phiéu, phuong phap thio luan truc tiép,
phuong phap Norminal, phuong phap Dephi, ... [5]. Trong d6, phuong phéap dinh lugng AHP 1a mot
phuong phdp t6t nhét trong moi trudng ra quyét dinh da thudc tinh (da muc tiéu), dic biét khi c6 su
ddnh gid truc quan nhan t6 [6]. AHP danh gid su quan trong ctia mdi muc tiéu thong qua qua trinh so
sanh tling cip va gitip chuyén ho4 su so sanh thanh trong s6 ctia méi yéu t6 va kiém tra su nhit quan
clia ngudi ddnh gid. Su nhit quan dudc dinh nghia: nhiing cudng do gitta nhiing y tudng hay ddi tuong
c6 lién nhau trén mot tidu chudn cu thé dé hiéu chinh 1an nhau trong ciing phuong phéap hop ly va c6
nghia [7]. Do d6, AHP thich hgp trong viéc chon lua giai phdp theo nhiéu muc tiéu va nhiéu thanh
vién trong nhém déanh gia.

Nhu vay, phuong phéap luan TRIZ sé gitup dua ra cac y tudng va phuong phap AHP sé gitp hoi
dong danh gia chon lua dugc gidi phdp tot nhit. Tuy nhién, phuong phap luan Triz da tré thanh ly
thuyét 16n v6i nhiéu hé thdng cong cu trong linh vuc sang tao va ddi mdi cho tit ci cac nganh nghé
khac nhau. Bai bdo nghién ctu 4p dung cic cdng cu co ban, quan trong va thich hop dé 4p dung va
trong linh vuc thiét ké xdy dung dé€ dua ra cic giai phap khac nhau. M6 hinh d4nh gia — chon giai
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phdp dudc gi6i thiéu gitip chi tri thiét ké cling nhu cht dau tu chon lua phuong 4n phit hop nhét.

2. Gid tri san pham thiét ké
2.1. Khdi niém gid tri ciia san phdm thiét ké

Gi tri san phdm thiét ké dugc thé hién & 1gi ich sé& dat dudc va chi phi sé bo ra dé xay dung cong
trinh [8]. M&i ngudi sé c6 cach nhin nhan khic nhau vé thiét ké ciing nhu du doan khac nhau nhiing
1¢i ich ma n6 mang lai. Thong thudng, gi tri clia mot san phdm thiét ké dua trén toan bd kinh phi dé
thuc hién né, chét lugng ma thiét ké mang lai va thdi gian dé thuc hién né. Pay c6 thé néi 12 3 tiéu chi
chung d€ danh gia san phdm thiét ké. Tuy nhién dbi v6i nhitng cong trinh dic biét, ngudi danh gid c6
thé xét thém mot s yéu td nhu: mic d6 an toan, vé dep cong trinh, . ..

2.2. Ndng cao gid tri ciia san phdm thiét ké

Nang cao gia tri clia san pham thiét ké dong nghia v6i nang cao 1di ich, chit lugng ma chi phi
khong ddi hoic chi phi giam ma 1¢i ich, chit lugng khong thay d6i. Piéu nay sé anh hudng rit 16n
dén hiéu qua du 4n dau tu. Nang cao gi4 tri sin phim thiét ké phai dudc thuc hién tir giai doan hinh
thanh y tudng, chon lua giai phap thiét ké dén thiét ké chi tiét, trong d6 ngudi thiét ké phai dua ra
dugc nhidu phuong 4n mang tinh mdi, sdng tao hon dé dat dudc nhitng muc tiéu thiét ké véi chi phi
thip nhét, 10i ich nhiéu nhét. Nhitng giai phap mang tinh méi nay cé vai trd rit quan trong trong viéc
ning cao gid tri san pham thiét ké.

2.3. Cdc tiéu chi dé ddnh gid sdn phdm thiét ké

Do ludng gia tri ctia mot san pham thiét ké 12 cong viéc rat kho khin. Mbi ngudi c6 thé ¢6 cich
nhin nhan khac nhau vé thiét ké cling nhu nhiing 10i ich ma né mang lai. Arditi, S. va Minato, T cho
rang chiic ning c6 mic dd quan trong nhit d6i v6i chit lugng thiét ké tir phuong dién chi dau tu va
nha thiét ké [3]. Theo Moon va cs. [9] nhiing tiéu chi danh gid bao gdm: tinh hiéu qua kinh té, Miic an
toan, do bén, chdc ning, hiéu qua thi cong, tinh xay dung. Cau va cs. [10] néu nhiing tiéu chi chung
nhét d€ danh gia chét lugng mot thiét ké xay dung bao thé hién & tdm dic tinh: Miic do dap dng dbi
v6i muc dich st dung; P9 bén cong trinh; Do tin ciy cong trinh; Su an toan cong trinh; Céc 1di ich
cOng trinh; Vé dep hay dién mao cong trinh; cac tac dong t6i mdi trudng; thoi gian xdy dung cong
trinh.

Trong bai nghién ctiu nay, gia tri san pham thiét ké sé dudc danh gid & nim tiéu chi sau: (1) Tinh
tham my; (2) Tinh kinh té; (3) Hiéu qua thi cong: bao gdm thdi gian thi cong va tinh dé thi cong; (4)
Chiic niing: ddm bio dudc yéu cau can dit ra nhu kha ning chiu luc, thim mi, cong ning st dung, ...
(5) Do bén, do tin cdy, an toan bao gdm thdi gian phuc vu clia cong trinh va mic do an toan.

Trong nhiing tiéu chi trén, c6 nhiing tiéu chi d€ dang dinh lugng nhung cling c6 nhiing tiéu chi
khé lugng héa dudc. Viéc danh gia mifc d6 quan trong ciia cac tiéu chi nay ciing rat khac nhau phu
thudc vao loai cong trinh. Véi tliing cong trinh cu thé, mic dd quan trong gilta cic muc tiéu can dat 13
khéc nhau.

3. Ung dung phuong phap luén sang tao Triz
3.1. Uudiém cuia Triz

Thoéng thudng, d€ giai mot vin dé nao d6, ngudi giai phai tim kiém nhiing thong tin lién quan dén
dé tai va tim kiém trong linh vuc chuyén nganh ctia ban than, hay thao luin véi cac thanh vién trong
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nhém (phuong phap nio cong), hodc bd ra mot thdi gian 16n dé thi tit ca nhiing 16i giai c6 thé c6
(phuong phdp thit va sai). Tuy nhién, nhitng viéc 1am nhu viy sé ton thdi gian, khong dat dugc hiéu
qua cao va thiéu tinh dinh huéng khach quan, phu thudc nhiéu vao tim 1y, kinh nghiém ngudi giai.

Triz (Teoriya Resheniya Isobretatelskikh Zadatch), ngudn gdc tif Lién X, c6 nghia la “Ly thuyét
gidi c4c bai toan sang ché” do Alshuller (1926-1998) sang tao nim 1946 va phit trién da khiac phuc
dugc nhiing nhugc diém cta phuong phép trén, dong thdi dinh huéng giai quyét van dé trén co sd céc
quy luat khach quan, nhén thifc dudc vé su phat trién ctia cac hé théng k§ thuat [11]. Triz 1a phuong
phédp luin sang tao va d6i mSi gdm hé théng cac phuong phép va cac k¥ ning cu thé gitp nang cao
ning suét va hiéu qua ctia viéc tim ra céc y tudng méi. Tuy thudc vao khé khin gip phadi, phuong
phép sé& cung cip cic cong cu (nhiing goi y chung nhit) d€ gidi quyét vin dé. Trong linh vuc k¥ thuat,
Triz cung cip cic cong cu: 9 quy luat phat trién hé thdng; 40 nguyén tic sang tao co ban dung dé
khéc phuc méau thuin ky thuat, 11 bién d6i mau dung dé khic phuc cic mau thudn vat ly; hé thong
76 chuan dung dé gidi cac bai todn sang ché, Chuong trinh gii cdc bai toan sang ché, ... D& dp dung
vao trong linh vuc xdy dung, can thiét phai x4c dinh cic cong cu hiéu qua dé giip ngudi thiét ké dua
ra nhiéu phuong an khac nhau khi thdi gian bi giéi han.

3.2. Ung dung Triz trong thiét ké xdy dung

Dua trén ly thuyét Triz, “Quy trinh gidi quyét vin dé Triz” trong tim giai phap thiét ké xay dung
dugc nghién ctiu 4p dung cho tiing c4 nhan bao gdbm nim giai doan nhu Hinh 2.

3 Xicdinhvindd |e—— - Tomitbiitodn :
- V& hinh: cu thé hoa bang so do, hinh v&.
Khong
Xéc dinh muc < - D& ra muc tiéu cu thé cén dat.
tiéu can dat - Xac dinh nhirng gi da dat, chua dat.
Khong co

- _ Xac dinh nhimg “cu kién” c6 trong van
v de, cung “trang thai” ciia n6 (hinh dang,
trong lugng...).

- Xac dinh trang thai can dat cua cdu kién.
- Xéc dinh “cdu kién” va “trang thai” c6
Co lién quan.

- V& hinh, cu thé hoa bing so d6 hinh anh.

Xéc dinh “cAu kign™{ ¢
“trang thai”

A

Phét biéu cac mau |, - Xac dinh nhiing khé khin, mau thuin
thuan. - giita nhimg “céu kién”, “trang thai”
v - Sir dung 5 cong cu cua Triz dua ra tat ca
Phat biéu cac y ¥ tudmg dé gidi quyét kho khan, mau thudn
tuong giai quyét [« bén trén cho timg “céu kién”, vén dé.
mau thuin - To hop nhiing ¥ tuéng dé dua ra nhitng
gidi phap

Hinh 2. Quy trinh gidi quyét vin dé Triz

- Giai doan 1: X4c dinh vin dé. Pay 12 giai doan rt quan trong, cAn hiéu bai todn mot cach khach
quan, rd rang, tranh nhitng hi€u 1am, nén xem xét vin dé& & nhiéu khia canh, nhiing mit khic nhau,
tranh nhitng suy nghi theo théi quen. Mbi ngudi thiét ké nén c6 ging miéu ta vin dé bang nhiing hinh
4nh, ky hiéu, hinh vé hay biéu do cu thé d& dé ghi nhé6 hon.
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- Giai doan 2: Xdc dinh muc tiéu can dat: dua trén su két hop cic cong viéc sau:

+ Tra 18i mot sb cac cau hoi sau: Nhitng cai can dat d€ 1am gi, c6 can thiét khong, nham thda man
nhiing nhu ciu gi? Nhiing gi sé tiép nhan cdi can dat, nhiing hé qua (t6t, x4u) no c6 thé xdy ra cho
nhitng thanh phan khac? Nhitng mau thuin nao c6 thé ndy sinh, miic do ra sao, ...

+ Can phdi cu thé héa, chinh x4c héa nhiing cai can dat.

+ Nén tr6 lai giai doan 1: Hi€u bai toan, dé nhin lai viéc hiéu bai todn dudi mic d6 muc tiéu
can dat.

- Giai doan 3: X4c dinh nhiing ciu kién - trang thdi: Nhiém vu ctia giai doan nay 1a xc dinh “ciu
kién”; “thanh phan”, “trang thdi” ctia cAu kién d6 c6 trong van dé dang xem xét. Tiic 1a xac dinh cic
yéu t, cdc mit tao nén su vat hoic van dé. Nhitng thanh phan nay c6 thé 1 thanh phan chinh trong
bd phan dang xét hoic c6 thé 1a bo phan cilia thanh phan khac.

- Giai doan 4: Phat biéu mau thuin: xdc dinh tit cd nhiing mau thun, khé khiin cta vin dé can
phai giai quyét.

- Giai doan 5: Phat c4c y tudng: dua trén cic goi y (cong cu) clia Triz d€ dua ra cc y tudng gii
quyét cac mau thuan. Khi dua ra y tudng, can ghi lai ngay va tuyét d6i khong tu phé binh, chi trich
trén tinh than tu do tu tudng, khong bi can trd va can phat huy cdc mit tich cuc ciia cic hién tugng
tam ly nhu tinh lién tudng, linh tinh, tri tudng tugng bén canh cac cdng cu.

Céc cong cu ctia Triz rat da dang, nim cong cu tiéu biéu dugc nghién citu gi6i thiéu trong thiét ké
x4y dung d€ dua ta cic y tudng 1a (Bang 1):

+ Thay ddi cc thong s6 1y héa ctia ddi tuong.

+ Chuyén sang chiéu khéc.

+ Nguyén tac két hop.

+ Nguyén tic chia nho.

+ Poéng gbp cong nghé mdi.

Cin luu y rang, nhitng céng cu chi 1a nhitng gdi ¥ chung nhit dé c¢6 thé dua ra céc y tudng dé giai
quyét ca van dé hay mot phan vain dé chi khong phai dua ra 16i giai cu thé. Ngudi sit dung c6 thé &
hop nhiing y tudng d6 dé dua ra 16i giai tét nhit, cling nhu khong phai tat ca cac goi y déu dua ra dudc
y tudng ma phu thudc vao ngudi st dung.

4. Panh gia chon lua giai phap
4.1. Phwong phdp AHP

Phuong phap Analytic Hierarchy Process Bang 2. Thang danh gia miic so sanh ctda
(AHP) c6 nhiéu uu diém va thich hop cho xic dinh phuong phap AHP
trong s6 gifta cdc muc tiéu can dinh gid dua trén
so sanh tliing cdp cdc muc tiéu nay va kiém tra tinh
nhit quin ctia ngudi danh gia. Cac budc thuc hién:

- X4c dinh muc tiéu can danh gia.

- Xay dung sy danh gia tung cdp muc tiéu.
Bang thang do c6 9 miic so sanh nhu trong Bang 2
dé€ danh gid su va thich ctia thudc tinh nay d6i véi
thudc tinh con lai.

- Chuyén su d4nh gia thanh trong s6 ctia moi
yéu t6: Thanh 14p ma trin so sanh clia céc yéu to.
Tién hanh tinh todn trong sb cho mdi phuong 4n

Muc d6 quan trong  So sanh danh gid

—

Quan trong nhu nhau
Gittamtc 1 va 3

Tuong d6i quan trong hon
Gitta mic 3 va 5

Quan trong hon nhiéu
Gilra miic 5 va 7

Rt quan trong hon

Gilta mic 7 va 9

Tuyét d6i quan trong hon

O 003N L AW
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Béang 1. Nidm cong cu v6i nhiing goi y dé dua ra dudc nhiing y tudng

Cidc nguyén tic Loai y tudng Céc dic diém goi y

Thay ddi vat liéu khac
Thay déi vat liéu Tai ché vat lidu

Thay ddi cich ché tao, st dung vt liéu
Thiét ké linh hoat
Thiét ké c6 tinh 13p rdp

Thay ddi cic thong .~ | A Thiét ké theo modun

s6 hoa ly dbi ugng 116U chinh thong s6 hé thong Ting kha ning chiu tii
Thay ddi so dd két cAu
Thay ddi hinh dang bén ngoai

Thay d6i tiing bo phan riéng 1&
Tbi vu héa Téi uu tac dong tich cuc
St dung nhitng diu kién c6 sén

Phan thanh nhiéu bd phan nhd

Chl:yen :Sang C}}Ia thallh bo Phan hogc a b6 phan cta Lién két nhiéu bd phan nhé véi nhau
chiéu khac thanh phan khac S A aiia 1A s
Gan lién v6i bd phén 16n hon
Tang pham vi 4p tac dong MG rong tac dong co ich

Thém céc bo phén Thém céc bo phén c6 ich

Nguyén tic MG rong hé thong
két hop o s o " e
B phan nay dam nhiém chiic ndng ctia bo phan khac
Thém chiic ndng Thém chiic nang méi c6 ich
Gan chtic niang ctia hé cho tung bd phan
Phén hé thanh nhiing bo phan chuyén biét
Phén hé thanh nhiing khu vuc c6 chic nang chuyén biét
Theo céu tric Gidm ]EiCh thuge 51k
) Loai bo nhitng by phén khong can thiét
Nguyén tac GiéGi han pham vi chiic nang ctia bd phan
chia nh6 Thay déi vi tri céc bd phan
Giai doan san xuét, chuin bi
Theo thdi gian Giai doan ldp dit, thi cong
Giai doan st dung
Cong nghé méi bong gép Ung dung cong nghé méi

bing céch lay tiing 6 trong ma tran chia cho tdng theo cot ciia tiing ma tran, ta c6 dugc ma trin méi;
sau d6 ldy tong theo ting dong clia ma tran va chia cho hang ctia ma tran (kich thudc clia ma tran) ta
s& c6 dugc trong s cho ting thudc tinh (nhan t).

- Kiém tra sy nhit quan clia ngudi danh gia CI: Nhan gid tri clia trong s6 v6i cot tuong ting clia
ma tran ban dau, roi cong lai, sau d6 chia cho trong sb ta dugc vector A, tinh gid tri diic trung Apax
bing cach 14y trung binh clia cac gid tri A.

L s Ao —
Chi s6 nhét quan: CI = Ll”
P
2 2 CI
T‘) 0 hAt ] . CR [ —
Yy SO nhat quan RI

trong d6 n 1a kich thu6c clia ma tran ciing chinh 1a s6 lugng cic muc tiéu, RI 1a chi sb ngiu nhién
dugc xac dinh tir Bang 3.
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Bang 3. Chi s6 ngiu nhién RI

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
RI 0,00 000 058 09 1,12 124 132 141 145 149 151 148 156 157 159

Gi4 tri CR nén < 0,1; khi d6 két qua danh gi4 12 chip nhan dudc, néu 16n hon thi su nhén dinh hoi
ngau nhién va danh gia thiéu tinh nhit quan, nén thuc hién lai.

4.2. Quy trinh ddnh gid - ra quyét dinh nhom

Khi c6 nhiéu phuong 4n, su chon lua gidi phdp c6 thé do tap thé tir linh vuc khdc nhau chon lya.
Phuong phéap Analytic Hierarchy Process (AHP) dudc dp dung theo quy trinh Hinh 3 d€ danh gia,
chon gii phap tbi uu trong cic giai phap tim dudc. Khi d6, cdc muc tiéu cia thiét ké sé dudc quy vé
thanh mot yéu t6 duy nhét d€ danh gid.

Tap hQP cag .| Xéac dinh cac muc Dung AHP dé xéc dinh trong sb
phuong an can Cn AR e P o < A
. e tiéu dé danh gia gilra nhitng thudc tinh.
danh gia
Xéc dth qéc thanh . L - N Loai bé phuong
vién hoi déng danh gia |~ Ddnh gid ting phuong |t . khong dép
an ¢ tirng muyc tiéu {mg muc tiéu

A 4

Xac dinh “diém” cudi ciing
cho tirng phuong an.

Ra quyét dinh

Hinh 3. Quy trinh ddnh gia — ra quyét dinh nhém

5. Truong hop ap dung
5.1. Mo td truong hop dp dung

Tim céc phuong 4n d€ gidi quyét vin dé dugc dit ra 1a “tim gidi phap két cAu phan néi dé xay
dung nha trién 1am 1 tang bé ngang 20 m dai 30 m trén khu dét rong 50 m x 60 m dam bao dudc cic
tiéu chi trong thiét k&”. Van dé nay dudc xdc dinh & pham vi tim nhiing 15i gidi so bd ban dau vé miit
két cAu. V& miit két cAu c6 nhiing gidi phap thong dung nhu: bé tong ct thép vuot nhip 16n, nha thép,
két hop bé tong va thép. Tuy nhién, c6 thé con c6 nhiing cich khic nhau d€ dat dugc két qui mong
mudn.

5.2. Qud trinh iing dung Triz dé’ gidi quyét

Hinh 4 mo t4 qua trinh dé tim 13i giai cho bai todn trén, gdm hai giai doan:

- Giai doan 1: tim nhiing y tudng, gidi phap cho bai to4n theo kinh nghiém. Nim chuyén gia thiét
ké v6i s6 niam kinh nghiém 16n hon 5 nim s& dudc chon va yéu cau tra 16i bai toan. Sau d6, cac chuyén
gia sé dudc gidi thiéu vé “Quy trinh giai quyét vin dé Triz” dé dua ra y tudng. TAt ci y tudng gidi
phap dugc tap hgp va danh gia.

- Giai doan 2: dénh gia, chon lua gii phap t6i vu dudc thuc hién theo Hinh 3: Quy trinh danh gid
— ra quyét dinh nhém. Cic chuyén gia sé danh gid cac tiéu chi d€ xac dinh trong sd, sau d6 st dung
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Pua ra céc giai phap

theo kinh nghi¢ém
Téng hop

Xac dinh
bai toan

Tim giai phap

phuong an

Pua ra céac giai phap
theo “Quy trinh giai
quyét van dé Triz”

R RREE

Xéc dinh trong 50 r
Xicdinh | | e tiou chi bing [€-1 Chonlwachuyen | [ Pénh gid phuong an véi
tiéu chi PP AHP gia thiétké [ thang do Rfltio scale (tir
ldén 5)

\/

Xéc dinh “diém” timg
phuong an

Hinh 4. Quy trinh gidi quyét vin dé

thang do ratio scale d& danh gid két qua. Két qua titng phuong 4n sé két qua lay trung binh clia céc
thanh vién.
5.3. Két qud thuc hién
a. Tong hop cic y tudng gidi phap
Cic y tudng thu dugc gdm hai nhém. Nhém 1: cdc y tudng do kinh nghiém ban than dugc tong

hop trong Bang 4. Nhém 2: cic y tudng sau khi 4p dung “Quy trinh gidi quyét vin dé Triz” dugc tdng
hdp theo Bang 5. Nhu viy, c¢6 10 giai phap s€ dudc xem xét, danh gia.

Bang 4. Cac giai phap theo kinh nghiém ban than

STT Giai phap so sanh Ky hiéu

1 Két cAu méi dang khung phéng cong 1i biang thép dng (hay thép gbc, ...) d€ giam do vong, vugt nhip  GP1
20 m, phii bing ton (hay bing kinh cutng luc, vét liéu nhe chiu luc nhu hdp kim cacbon ding lam than
may bay) két hop cot bé tong cbt thép budc cot 6 m (st dung tAm alu dé tao dang)

2 San b cd 1 m x 1 m bing bé tdng ting luc trudc két hgp nhidu dim bing bé téng ting luc trude, cot bé  GP2
tong cbt thép khoang ciach 10 m x 10 m

3 St dung két cAu bé tong cbt thép thudng cho hé dam, cot va ludi cot 20 m x 5 m; gidi phap mdi ding ~ GP3
mai biang dan thép dng khdng gian vugt nhip 20 m

4 Két cAu mai bé tong cbt thép; dam bé téng ting luc trudc vugt nhip 20 m st dung diy ving ngang dé  GP4
giam tiét dién, cot bé tong cbt thép khoang cich 20 m x 5 m, san vit liéu nhe (tim 3D, buble desk, ...)

b. Két qua ddnh gid cic y tudng giai phap

Céc tiéu chi d€ d4nh gia vin dé nay cling chinh 13 nim tiéu chi d€ danh gi4 san phim thiét ké &
muc 2.1. Stt dung thang do Ratio scale (tit 1 dén 5) d€ danh gid cac phuong 4n. Mébi chuyén gia sé cho
diém tling phuong 4n va x4c dinh trong sb gilta nhiing tiéu chi d€ xac dinh diém cudi cung cho ting
giai phap.

Theo phuong phap tinh diém trung binh tiing gidi phap do tiing chuyén gia danh gid theo phuong
phap AHP trén nhitng quan diém riéng vé muc tiéu (Bang 6), giai phap s6 5 dat diém cao nhét 4,266.
C6 thé néi, day 1a giai phap ciing khong mdi trong két cdu: st dung vat liéu bé tong va thép, nhung c6
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Bang 5. Cac giai phap theo Triz

STT Giai phap so sanh Ky hiéu

1 Két cAu mai: vat lidu thép (hodc bing vat lidu nhe chiu luc nhu hgp kim cacbon hinh dang 16m theo hai ~ GP5
phuong, cot nghiéng bing bé tong cdt thép khoang cach 6 m chi chiu luc nén, lién két khép véi méng

2 Két cAu dang v4 so tp lam tif nhitng thanh thép lién két nhau tai khdp, hinh dang luéi tam giac (hay luc ~ GP6
gidc, hinh chép tam gidc, . ..), Igp bing tAim nhia déo, khong cot khéng dam

3 Két cAu dang nim: mot cot bé tong cdt thép & giita, dAm composit (hay bé tdng ting luc trudc ngam vaio  GP7
cot vuon nhip dai 15 m (c6 sit dung cdp treo diu tu do vao cdt) dim phu bé tdng cbt thép ting luc trude,
mai bing vit liéu nhua déo, kinh cudng luc bao quanh

4 Két cu bé tong cdt thép: cot nim & bién budc cot 4 m; dam bé tdng cbt thép ngam vao cot (c6 st dung  GPS
hé trg clia dy) cdp, vuon nhip 8 m; mai bang bé tdng cbt thép, st dung két cu khung 6ng thép- kinh
dé 1am phan l4y sang rong 2 m

5  Két cAu nhua déo: mai bang nhiing tdi khi (bén, c6 kha ning diéu chinh lugng khi, cho 4nh sang di vao, ~ GP9
phan xa 4nh sing bén trong) lién két nhau dé tao hinh mdi vom, neo vio cot bé tdng cbt thép, bao che
bing kinh

6 St dung két cAu day cép thay cho dim cét chdng bang thép cach nhau 5-7 m, neo vao trong dit; mai  GP10

bing vit liéu nhuia déo; bao che bang kinh

su khac biét 1a chon so d6 két ciu dan t6i hinh dang bén ngoai tuong dbi khac nhau. Phuong phdp nay
12 két qua cta phuong phap Triz. Gii phap thii 2 ¢6 s6 diém lién ké 1a giai phap sd 6 (4,029 diém)
Giai phap nay ciing 1a két qua clia phuong phdp Triz. DAy 13 nhiing giai phdp c6 thé thuc hién dugc
trong thuc té hién nay.

Bang 6. Tong hop két qua danh gia cac gidi phap clia tiing chuyén gia

Két qua theo Két qua theo Két qua theo Két qua theo Két qua theo Két qua
Giai chuyén gia 1 chuyén gia 2 chuyén gia 3 chuyén gia 4 chuyén gia 5 trung binh
PP pem X piam X gy X0 g X X Xép
hang hang hang hang hang hang
GP1 2,657 10 4,441 1 4,339 3 4,307 3 3,512 5 3,851 5
GP2 3,334 7 4,129 3 3,108 10 3,232 10 4,000 2 3,561 7
GP3 3,095 8 3,908 5 4,732 1 4,774 1 3,413 6 3,984 3
GP4 3,359 6 3,231 10 3,793 8 3,889 6 3,132 8 3,481 9
GP5 3,503 4 3,949 4 4,732 1 4,774 1 4,370 1 4,266 1
GP6 4,095 3 4,160 2 4,014 4 4,050 4 3,827 3 4,029 2
GP7 4,386 1 3,806 8 3,225 9 3,245 9 3,173 7 3,567 6
GP8 4,343 2 3,898 6 3,807 7 3,814 8 3,613 4 3,895 4
GP9 3,404 5 3,575 9 3,865 6 3,845 7 2,601 10 3,458 10
GP10 3,091 9 3,898 6 3,943 5 3,969 5 2,734 9 3,527 8

Trong 10 gidi phdp dudc danh gia, mdi gidi phap déu c6 két cAu, st vat liu khic nhau. 4 gidi
phép dau ngudi thiét ké rit thudng hay nghi dén, nhiing gii phap con lai theo phuong phap Triz mang
nhiing y tudng khac biét. Nhiing y tudng méi thudng sé& gip nhiéu khé khin dé€ phat trién ra thuc té,
dit biét 1a cac cong trinh xay dung bdi su ton kém vé chi phi vi mic do riii ro vé cong nghé thi cong
cao. Tuy nhién, néu thanh cong, cong trinh sé mang y nghia dic biét hon va sé 1a tién dé cho nhiing
cong trinh sau nay.
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6. Két luan

Bai bdo gidi thiéu phuong phap luin sang tao Triz va xdy dung quy trinh giai quyét van dé dé 4p

dung riéng trong linh vuc thiét ké xay dung. M6 hinh nay sé& gitip nhiing ngudi thiét ké c6 thé dua ra
dugc nhiéu y tudng hon, nhiéu giai phdp hon dé dua ra gidi phap, ning cao gi4 tri thiét ké.

Diém ndi bit ctia phuong phap Triz néi chung hay Quy trinh gii quyét van dé Triz dudc gidi thiéu

trong bai viét nay 1a ngudi thiét ké sé dé dang hon, nd luc hon dé€ dua ra nhiing y kién mot cach c6
dinh huéng dén muc tiéu can dat khi st dung nim cong cu d€ dua ra y tudng. Day 12 diém ndi troi so
v6i nhitng phuong phap khac. Diém ndi trdi thif hai 12 viéc t6 hop cac 16i gidi: mbi y kién dugc dua ra
c6 thé 4p dung cho tiing cu kién thanh phan hay toan bd van dé, viéc két hop nhiing y kién cho ting
thanh phan khac nhau sé tao ra nhiéu 15i gidi khac nhau mot cach hoan chinh.
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