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Tém tat

Chét luong mdi trudng trong phong hoc dnh hudng truc tiép dén hidu qua day hoc va stic khde ctia hoc sinh.
Bén canh d6, vin dé tiéu thu ning lugng trong céc cong trinh trudng hoc cii ciing dang trd thanh mot thach thiic
can dugc gidi quyét. Thuc té, Viét Nam hién c6 s6 lugng rét 16n cong trinh trudng hoc can dudc cai tao, ning
clp d€ cai thién dong thdi tién nghi méi trudng trong phong hoc va hiéu qua sit dung niing lugng. Nghién ctiu
nay tap trung xay dung bd tiéu chi dnh gid thuc trang toa nha phong hoc dé 1am cong cu hd trg cho hoat dong
cdi tao cac cong trinh nay. Dua trén nghién cu téng quan, nghién ctiu nhém tap trung va phéng van sau chuyén
gia, mot bo tidu chi danh gid thuc trang toa nha phong hoc da dudc xdy dung bao gdbm bdn khia canh dénh gia:
(1) kha niing chiu luc, (2) kién triic va cong ning khong gian, (3) hiéu qua st dung ning lugng, va (4) tién nghi
moi trudng trong phong hoc. Céc khuyén nghi, huéng din ap dung bo tiéu chi ciing di dudc thio luan trinh bay.
Tir khod: céi tao truong hoc; hiéu qua nang lugng; tién nghi moi trudng trong phong; ti€u chi danh gia thuc
trang.

SCHOOL BUILDING ASSESSMENT CRITERIA FOR RENOVATION PROGRAMS AIMING TO IMPROVE
ENERGY EFFICIENCY AND INDOOR ENVIRONMENTAL QUALITY

Abstract

Indoor environmental quality significantly affects the efficiency of learning-teaching activities and pupils’
health. Besides, high energy consumption at old school buildings is a problem that needs to be solved. In
reality, there is a large number of old school buildings in Vietnam, which need to be renovated to improve both
the indoor environmental quality and energy consumption. This research focuses on determining assessment
criteria of existing classroom blocks of those schools, which will be an effective supporting tool for renovation
projects. Based on the research methods of intensive literature review, focus group discussions and depth in-
terviews with experts, a set of school’s classroom-block assessment criteria should be established. The criteria
focus on four aspects: (1) load bearing capacity of structure, (2) architecture and function, (3) used-energy
efficiency, (4) indoor environmental quality. Recommendations and guidelines for the assessment criteria were
also discussed.

Keywords: school building renovation; energy efficiency; indoor environmental quality; building assessment
criteria.
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1. Giéi thiéu

Chét lugng mai trudng trong phong hoc 12 mot yéu td quan trong tac dong truc tiép dén stic khoe
hoc sinh va hiéu qua day hoc ctia thay va tro [1, 2]. Hién nay & Viét Nam con ton tai sd lugng rit 16n
cdc cong trinh trudng hoc cii ¢6 tudi tho 16n, xudng cip, va chit lugng moi trudng phong hoc thip
cin cai tao. Hon nita, do nhu cau lap dit bd sung diéu hoa va cic thiét bi hd trg day hoc cho phong
hoc ngay cang ting, dic biét & cac thanh phd 16n nhu Ha Noi, Thanh phd Hd Chi Minbh, ... da tao ra
thach thiic v& viéc cai tao phong hoc dé cai thién hiéu qua st dung ning lugng. O Viét Nam, chua cé
nghién cifu théng ké vé mic tiéu thu ning ludng dién clia co s& trudng hoc; tuy nhién, vi du & Hong
Kong, mot nghién ciiu ctia Chung [3] da cho thiy ring céc co s& trudng hoc tiéu hoc va trung hoc co
s ¢6 miic tiéu thu dién cho den, quat tran, va diéu hoa trong phong (khong diéu hoa trung tam) 1a
rét 16n, khoang 529.925 kWh/1 c¢d s6/1 niam/ va khoang 105,61 kWh/m?/1 nim. Ly do nita thic ddy
hoat dong cai tao trudng hoc & Viét Nam 1a do su ting nhanh vé dan sb va su thay ddi vé chuong trinh
dao tao cling nhu phuong phap day hoc di doi hdi phong hoc can dudc cai tao, nang cip dé hd trg tot
hon hoat dong day hoc méi. Thuc té, nhu cau cai tao trudng hoc 12 rat 16n; vi du, tai Ha Noi, theo bio
cdo nghién cifu danh gid tinh hinh trién khai du tu xay dung trudng hoc giai doan 2016-2020 va xay
dung ké hoach dau tu xiy méi, cdi tao giai doan 2021-2025 ctia S Gido duc Pao tao Ha Noi, can xay
m&i 393 trudng va sta chita, cai tao 591 trudng hoc [4]. Tuy nhién, tit ci cac du 4n cai tao trudng hoc
& Viét Nam hién nay chi diing lai 6 miic nang cp diéu kién truong hoc dé dat dudc cic tiéu chuin
thiét ké trudng hoc “thudng” ma chua luu tim dén muc tiéu kép 1a ddm bao tién nghi “xanh” va hiéu
qué st dung ning luong. B&i vy, nghién ciiu céc giai phap cong nghé cai tao trudng hoc dé dam bao
dugc dong thdi da muc tiéu nhu cung cip di khong gian hoc, phit hdp véi tiéu chuin thiét ké hién
hanh, phi hgp vé6i hoat dong day hoc méi dong thdi cii thién chit lugng tién nghi mdi trudng trong
phong hoc va ning cao hiéu qua st dung ning lugng 1a thuc su c6 nhu cau cap thiét.

Da c6 nhiéu nghién ciiu thuc nghiém cdi tao, nang cip trudng hoc cho muc tiéu cai thién tién nghi
moi trudng phong hoc va nang cao hiéu qua st dung ning lugng trén Thé gidi nhu du 4n nghién cifu
“Trudng hoc tuong lai” ctia Lién minh Chau Au [2], du 4n “BRITA in PuBs” - “Tit khdo st tSi thuc
tién trong viéc cai tao cong trinh cong” ctia Chau Au [5], du 4n “Hudng t6i hidu qua ning lugng trong
cdc cong trinh vian phong nha nude” ciia Chinh phii Uc [6], va du dn “Chuong trinh ning lugng trong
cong trinh va cong dong” ctia Co quan Ning lugng Quéc té [7]. Theo d6, khac véi hoat dong xay
dung cong trinh trudng hoc mdéi, viée cai tao cong trinh cii d€ dat dugc cung lic da muc tiéu sé phiic
tap hon rt nhiéu va phu thudc rat 16n vao viéc danh gia, phan tich diéu kién hién trang ctia cong trinh
trudng hoc ci [8, 9]. Tuy nhién, hién nay chua c6 cong cu hd tr¢ cho cong viéc khéo sat, danh gi4,
phan tich hién trang trudng hoc mot cach c6 hé thdng, toan dién va rd rang.

B&i vy, nghién ctiu nay tap trung xay dung bo tiéu chi danh gia hién trang cong trinh trudng hoc
cii phuc vu cai tao, nang cip nham cai thién tién nghi moi trudng trong phong hoc va ning cao hiéu
qua st dung ning luong. Pbi tugng nghién ciu 1a cdc tdoa nha phong hoc clia cic trudng mam non,
ti€u hoc va trung hoc & Viét Nam.

2. Tong quan van dé nghién citu
2.1. Bdn chdt cdi tao, ndng cdp truong hoc nham cdi thién chdt luong tién nghi moi truong trong
phong hoc va ndng cao hiéu qud si dung ndng luong

Cong trinh trudng hoc c6 nhiéu dic diém rit khic so v6i cong trinh nha & hay nha vin phong.
Nhin chung, mat do va thdi gian tap trung ngudi & trudng hoc 1a rat 16n; hon nita, hoc sinh cla trudng
hoc thudc nhiéu Ifa tudi v6i nhu cau hoc tip, phuong phap va ky thuit day hoc khac nhau [9]. V& miit
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khong gian, trudng hoc yéu cau nhiéu khong gian véi cong ning st dung da dang nhu 16p hoc, viin
phong, phong tap thé thao, nha thi diu da niing, nha in, khu vuc vé sinh, thu vién, phong thi nghiém,
va san vuon canh quan, ... Cac khong gian chifc ning nay can ddp dng nhu ciu st dung cu thé véi
yéu ciu vé muc do tién nghi, thai gian st dung khac nhau; do viy miic tiéu thu ning luong ciing khac
nhau [9]. Thém nita, cong trinh trudng hoc & mdi qudc gia ciing c6 tinh rit da dang vé mit két cAu
va k§ thuit xay dung nhu két ciu khung bé tong cbt thép, két cAu thép, két cau gach, két ciu gd, két
cAu nha cao tang, nha thip tang, ... Nhiing dic diém nly sé tao ra nhiing diéu kién han ché c6 tinh dic
trung dbi véi viéc cai tao, ning cAp cong trinh trudng hoc ci.
Vé ban chit, hoat dong cai tao, ning cip toa
nha phong hoc nham cai thién chét lugng, tién nghi
moi trudng trong phong hoc va nang cao hiéu qua

Cai tao
thiet ké
kién trac

stt dung nang lugng la viéc danh gid hién trang, S‘r’;gﬁ‘g“g Cal tao ket
xdc dinh muc tiéu, lya chon va trién khai céac gidi {uang mat che cong
. : . : roi va gio trinh

Dinh
hudng giai
phap cai
tao

phép cai tao, nang cip vé cac mit kién tric cong
trinh, két ciu bao che, cac chi tiét cach am cach
nhiét, hé théng k§ thuat cong trinh, thiét bi st dung
va ngudn ning luong tdi tao (Hinh 1) [10, 11].

Cai thién tién nghi mdi trudng trong toa nha
phong hoc 1a viéc dam bao moi truong day hoc dat
dugc dong thoi su thda man k§ thuat vé mit khong
gian (cho nhu cau mdi c nhan, cho ting hoat dong
day hoc khac nhau, va su két nbi khong gian bén Hinh 1. Céc chién lugc cdi tao cong trinh [10]
ngoai), dam bao su an toan, tién nghi nhiét, tién
nghi 4m hoc, tién nghi thi gidc, chit lugng khong khi trong phong hoc, chit lugng dich vu sinh hoat,
va phu hop véi gid tri viin héa, truyén théng clia dia phuong trong sudt thdi gian day hoc trong nim
[11].

Nang cao hiéu qua st dung niing lugng trong tda nha phong hoc 13 viéc ddm bao dong thdi cac
khia canh nhu hiéu suét cao ctia mdi thiét bi, ki€ém sodt tiéu thu ning luong, ting cudng st dung anh
sang tu nhién, thong gi6 tu nhién, gidm thit thodt ning luong, va ting cudng st dung ning luong tai
tao (nhu nang lugng gid, nang lugng mat trdi, va dia nhiét) [12].

Nhu vy, cé thé néi ring, hoat dong cai tao, nang cip cong trinh nham cai thién tién nghi mai
truong trong phong hoc va niang cao hiéu qua st dung nang lugng 1la mot bai toan da muc tiéu phiic
tap, tim kiém su phu hdp, thich ting giita muc tiéu cai tao, gidi phap cai tao v6i dic di€ém hién trang
cong trinh, nhu ciu st dung da dang ctia hoc sinh thé hé hién tai va tuong lai, va ngan sach du 4n.

Cii tao
cac chi tiet
cach nhiét,
cach am

Nang cap
thiét bi

Cii tao hé
thong ky
thuét cong
trinh

2.2. Cdc nghién citu, du dn thic nghiém cdi tao, ndng cdp truong hoc nhdm cdi thién tién nghi moi
truong trong phong va hiéu qud sit dung ndng luong trén thé gidi

Pén nay da c6 nhiéu nghién citu vé cii tao, niang cip cic cong trinh cong cong nham dat dudc
cdc muc tiéu xanh, bén vitng nhu ning cao hiéu qué st dung ning lugng, st dung nude, cai thién tién
nghi mdi trudng trong nha, bao ton di san, ...; vi du Dung va cs. [13], Ferreira va cs. [14], Ghose va
cs. [15], Hammond va cs. [16], Masrom va cs. [17], Havinga va cs. [18], Hashempour va cs. [19], Tan
va cs. [20], Tran [21], Tran va cs. [22] va Lee [23]. Bén canh d6, cling c6 mot ) nghién ctiu tap trung
1én chi dé cai tao, nang cip cong trinh trudng hoc dé€ dat dugc muc tiéu xanh; vi du Di Giuda va cs.
[24], Habibi va cs. [25], Mohelnikova va cs. [26], Balasbaneh va cs. [27], Cakir va Taygun [28]. Mac
du v6i cdc muc tiéu khac nhau, nhitng nghién citu déu dong y ring cac di liéu hién trang cong trinh
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vé két céu, vi tri, kién tric hinh hoc, kich thudc, hinh dang va dit liéu vé diéu kién moi trudng, tiéu
hao niing lugng, nudc, ... ludn 1a dif liéu quan trong; viéc thu thap nhiing dit liéu nay 1a diém khéi dau
cho viéc xiy dung ké hoach cii tao, nang cip cong trinh [24, 27, 29, 30]. Theo Le va cs. [9], cong
viéc thu thap dit liéu hién trang cong trinh trudng hoc dam bao tinh chinh x4c, diing va diy di 1a mot
thach thic 16n trong du 4n cdi tao, ning cip cong trinh theo hudng dat dudc cidc muc tiéu xanh, bén
viing, cai thién tién nghi moi trudng, nang cao hiéu qua st dung nang lugng.

Hién nay di c6 mot s6 du 4n thuc nghiém cai tao, ning cip trudng hoc cho muc tiéu cai thién tién
nghi méi trudng trong phong va nang cao hiéu qua st dung nang lugng tai cac nudc nhu Pic, Anh,
Y, Phap, Ao [2, 7], Latvia va Hy Lap [5], va Uc [6]. Cdc bdo cdo nghién cifu cho thiy cic loai dit liéu
thong tin thuc trang da dugc thu thap, phan tich d€ phuc vu cong viéc cai tao, nang cip cong trinh
gdm:

(1) Dit liéu thuc trang chung: Vi tri dia 1y ctia cong trinh va khi hiu ctia khu vuc; Dic diém lich
st cong trinh; Hé thong ha tang va canh quan, moi trudng ngoai;

(2) Kién triic va cong ning: Pic diém kién triic clia cong trinh bao gdm quy hoach, vi tri cic tda
nha, huéng toa nha, thiét k& mit biang, mit ding, mit cit, giao thong trong trudng, ...; Pic diém cong
nang cic khong gian, phong;

(3) Két cAu cong trinh: Hé két cAu chiu luc; Hé két cAu bao che cong trinh;

(4) Tién nghi moi trudng trong phong: Pic diém vé diéu kién moi trudng trong nha: mic do
tién nghi 4m hoc, tién nghi nhiét, diéu kién 4nh sang, thong gi6, chit lugng khong khi (ndng do bui,
CO,, ...);

(5) Tiéu thu ning lugng va nudc: Miic tiéu thu ning lugng, nudc cia trudng hoc; Hé théng ky
thuét cong trinh.

3. Phuong phap nghién citu

Dé x4y dung dudc b chi tiéu danh gia thuc trang cong trinh trudng hoc phuc vu cai tao, ning cip
nham cai thién tién nghi méi trudng trong phong hoc va hiéu qua st dung ning lugng, nghién ciiu nay
da ap dung tiép can nghién ciu dinh tinh st dung phuong phap ké thira, phuong phép chuyén gia, va
phuong phdp phén tich va tdng hgp. Qua trinh nghién cifu gdbm ba budc chinh sau:

Budc 1: Nghién ciu tong quan. Cac tu Kién tric su
10%

EE N3

khoéa “green renovation”, “sustainable refurbishe-

ment”, “energy efficiency retrofit”’, “energy per-

formance” va “zero emission schools” da dudc st Ky su xay dyng
dung dé tim kiém cdc bai bdo khoa hoc va cic 20%

bao cdo nghién ciu lién quan qua hai co s dit

am nghién ctru va
en trac su
0%

liéu Elsevier and Google Scholar. Sau khi ra soat, Vira lam nghién ctru va
. . .o o . N , . ky su xdy dung
nhom tac gia su dung phuong phap phan tich céic 40%

ndi dung ctia 24 tai liéu dé€ 1am 16 co sé khoa hoc
va thuc tién; tf d6, tong hop va phat trién dugc
mot tip so bd gom 72 tiéu chi ddnh gid thuc trang
trudng hoc.

Budc 2: Nghién cttu nhom tdp trung v6i 10 chuyén gia tu Truong Pai hoc Xay dung Ha No6i va
S& Khoa hoc cong nghé Ha Noi (gdm cac nha nghién cidu, k¥ su xay dung, kién triic su, ho 12 nhiing
ngudi c6 kién thiic, c¢6 kinh nghiém vé xay dung cong trinh c6 dic tinh “xanh”, hiéu qua ning luong)
(Hinh 2). Nghién ctiu nhém tap trung dudc trién khai hai 1an; 1an thd nhit truc tiép véi sau chuyén

Hinh 2. Ty 1€ chuyén gia tham gia nghién ciu
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gia, 1an thif hai truc tuyén véi bon chuyén gia vio thang 8/2021. Noi dung ctia nghién ctiu nhém tap
trung thao luan 1én c4c van dé sau:

(1) Théng nhit nguyén tic xay dung bo tiéu chi danh gia thuc trang cong trinh;

(2) Chuyén gia dugc yéu cau lya chon mifc do quan trong ciia céc tidu chi 12 “can thiét” hay
“khuyén khich” hay “loai bd”, va dé xut thém tiéu chi. Khi mot tiéu chi dugc danh gia “can thiét”
nghia 1a tiéu chi d6 can dudc ddnh gia va dit liéu thuc trang tuong ting can thu thap. Ngudc lai, néu
muc do 12 “khuyén khich” thi tiéu chi d6 c¢6 thé dudc ddnh gia hodc khong, phu thudc vao diéu kién
mdi du 4n cu thé. Tiéu chi dudc xép loai “can thiét” néu nhan dudc trén 5/10 ¥ kién “can thiét”;

(3) Thdo luan va danh gia tinh phi hgp ctia thang do cho moi tiéu chi.

Budc 3: Phéng van siu véi hai chuyén gia. C4c chuyén gia dudc dé nghi cho y kién vé tinh tong
thé, toan dién clia bd chi sd; tinh can thiét va kha thi clia viéc thu thap dif liéu va danh gia cdc tiéu chi.
Sau budc 3, bd tiéu chi danh gia thyc trang truong hoc da dudc hoan thién.

4. Két qua va ban luin

Két qua nghién cttu nhém tap trung va phdng van chuyén sau véi cic chuyén gia da thdng nhit va
dua ra két luan vé& nguyén tic xdy dung b tiéu chi, thang do, cu triic va ndi dung bo tiéu chi.

4.1. Nguyén tdc xdy dung bo tiéu chi

- BO tiéu chi can tbi gian nhung phai ddnh gia hét dudc cc khia canh thuc trang quan trong ctia
cong trinh gdm: (1) kha ning chiu luc; (2) kién tric va cong ning khong gian; (3) hiéu qua st dung
nang lugng, va (4) bao dam stic khoe, tién nghi mdi trudng trong nha;

- B9 tiéu chi can c6 tinh hé thdng nhung ddm béo tinh riéng biét ctia mdi tiéu chi;

- Mbi tiéu chi ddm béo tinh c6 thé danh gid dugc, nghia 1a di liéu d€ danh gid tiéu chi phai c6 thé
dé thu thap dudc day di va chinh x4c.

4.2. Thang do va cdu triic bo tiéu chi
a. Thang do danh gia tiéu chi

TAt ca céc tiéu chi déu st dung thang do: “Pat” va “Khong dat”. Tiéu chuin (dinh miic) d€ danh
gi4 tiéu chi 1a “Pat” hay “Khong dat” sé vién dan tii cac tiéu chudn, quy chuin k§ thuat thiét ké trudng
hoc hién hanh, QCVN 09/2019/BXD, va céc dinh mic quy dinh trong hé théng ddnh gid cong trinh
xanh LOTUS.

Dbi v6i mot tiéu chi c6 két qua danh gia “Dat” thi ddi du 4n c6 thé xem xét khdng cai tao nham
cai thién tiéu chi nay; trong khi d6, néu két qua “Khong dat” thi doi du 4n nén xem xét cai tao nham
cai thién tiéu chi ndy. Con mifc do cai thién bao nhiéu thi d6 1a quyét dinh ctia doi du 4n dua trén muc
tiéu cai tao ctia du 4n va cac yéu t vé mit ky thuat, cong nghé va chi phi.

b. V& ciu tric bo tiéu chi

B tiéu chi dugc phat trién gdm 67 tiéu chi chia vao trong 13 ndi dung danh gi thé hién trong
Bang 1. Céc noi dung ddnh gid thuc trang dugc xic dinh 1a phit hgp véi ban chét va nguyén tic cii
tao, nang cAp trudng hoc nham cai thién chét lugng tién nghi mdi trudng trong phong hoc va nang cao
hiéu qua st dung nang lugng da dugc lam rd 6 muc 2.
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Bang 1. Cac ndi dung danh gia thuc trang trong bo tiéu chi danh gia

Khia canh danh gia Nbi dung danh gid thyc trang
Kha néng chiu luc Chét luong két ciu chiu luc chinh
Kién triic va cong ning khong gian Kich thuéc cac khong gian Cong nang cac khong gian

Thuc trang 16p v cong trinh
Thyc trang lam mat cong trinh
Hiéu qua st dung nang lugng Thuc trang chiéu siang nhan tao
Thyc trang giam sat tiéu thu nang lugng
Thuc trang st dung ning lugng tai tao

Thuyc trang thong gié trong nha

Thuc trang chit Iugng khong khi trong nha
Thuc trang chit luong chiéu sang ty nhién
Thuc trang tién nghi nhiét

Thuc trang ti€én nghi &m hoc

bam bao stic khde va tién nghi
mdi trudng trong phong

4.3. Noi dung b tiéu chi ddanh gid thuc trang toa nha phong hoc
a. Di liéu thyc trang chung

D& phuc vu viéc danh gid cdc tiéu chi thuc trang, cac dif liéu thuc trang chung dudi day can dudgc
thu thap (Bang 2).

Bang 2. Dt liéu thuc trang chung

STT Dt liéu thyc trang chung
1 Vi tri dia Iy ctia cong trinh va khu vuc: Khu vic dong bang vs mién nii; Khu vuc do thi, ndng thon
2 - Biéu kién khi hau, thai tiét ctia khu vuc:

+ Thai gian ¢6 khi hau nong, lanh trong ndm; Nhiét do trung binh hang nam;
+ S0 ngay, gid c6 nhiét do cao, do choi 16n, cudng do chicu sang 16n;

3 - Lich st xy dung va cai tao cla toa nha:
+ Tudi cong trinh;
+ Hang muc da dudc cai tao, thdi diém céi tao, cong nghé cai tao;
+ Cac hang muc, kién triic c6 tinh lich st, vin héa, nghé thuat can gin gii¥, bio ton.

4 - Pic diém hé két cAu chiu luc, két ciu bao che;
- Kich thudc, mat b%”lng, hudng cia toa nha cai tao:
+ Kich thuéc cong trinh (chiéu dai, rong, cao);
+ B) tri mit bing cic ting ciia toa nha;
+ Hudng chinh ctia cong trinh;
+ S6 tang.

5 - bic diém khu vic xung quanh khuon vién ciia toa nha can cai tao:
+ Dic diém chiéu cao nhitng cong trinh, tda nha xung quanh 1an cin;
+ Muic do che chan nang, gi6, muc phat thai (On, bui) ciia cong trinh, tda nha lan cian

b. B0 tiéu chi danh gia

Bo tiéu chi danh gi4 dugc thé hién trong cic Bang 3—6, bao gdm c6 67 tiéu chi tuong ting véi 4
khia canh d4anh gia thuc trang. Trong d6 c6 56 tiéu chi 12 “can thiét” ddnh gid va 11 tiéu chi 1a “khuyén
khich” danh gia.

Trong B0 tiéu chi nay, céc tiéu chi tuong ing v6i mbi loai trudng hoc cip khac nhau gdm mam
non, tiéu hoc va trung hoc da dugc phan tach. Hon nia, céc tiéu chi dugc danh gia st dung gid tri
chuén quy dinh trong QCVN 09/2017 chi nén dugc 4p dung dbi véi céc cong trinh ¢c6 quy md dién
tich san st dung khong bé hon 2.500 m?.
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Béang 3. Nhém tiéu chi danh gid kha nang chiu Iyc ctia toa nha phong hoc

Miic d6 yéu cau

# lidu th Tiéu chi danh gia Tai dénh gid
grr  Dulicu thue liéu Thang d4nh gi4 :
trangchitiet ~  vién Can  Khuyén
Ky hiéu Tiéu chi danh gia din thiét  khich
Chét lugng két cAu chiu luc chinh
1 Thyc trang KCCLI Cac két chu tudng, [31] e Clp nguy hiém ctia tiing két cdu [31]: X
chat lugng ket cot duge kiém tra - Cép a: khong nguy hiém;
ciu xay gach vé kha nang chiu - Cép b: c6 nguy hiém;
(tudng, cot) Iyc, vét nit va - Cap c: nguy hiém cuc bd;
bién dang theo quy - Cép d: tong thé nguy hiém;
dinh trong TCVN o Cip nguy hiém ctia ca toa nha [31]:
9381:2012 [31] (*) - szip A: két chu nha an toan; )
2 Thye tang KCCL2 CéckétciuBTCT, [31] | fgﬁég‘;ﬁﬁiﬁg’i ung duge yeu cau
}‘5‘ Ca‘gf’é‘%’ Eft o theép dﬁﬁ? - Cép C: Khi niing chiu Iuc ctia mot bd
k.‘ct S thén lem hr.a l‘:re a phan két cu khong thé ddp dng dugc
(eAt cau a3 p ?ang ¢ ,(1tu 1(1:t, cau yéu ciu st dung binh thudng, xuat hién
oot 4 am, b%?’ dve tlr11 va tinh trang nguy hiém cuc bo;
san, mai d@ﬁ té.lng "T“OC%}]IE]I - C4p D: Kha ning chiu lyc ctia két cu
913%1';835 31] chiu luc khong thé dap ting dudc yéu
) : - ciu sif dung binh thudng, nha xuit hién

tinh trang nguy hiém tdng thé.

(*) Két cAu dugc kiém tra v& kha ning chiu luc ctia cAu kién chiu nén, kiém tra bé rong va chiéu dai vét nit thing ding,
kiém tra tiét dién ciu kién khi bi phong héa, bong tréc, ki€m tra dd nghiéng, d6 vong cia chu kién két cAu khong vugt qua

cac gia tri cho phép.

(") Két cau cot, dam san dugc kiém tra v& d6 vong, bé rong vét niit thang ditng, niit nim ngang, niit xién, kiém tra tiét dién
cAu kién, ki€m tra do nghiéng, chuyén vi ngang clia két cAu khong vudt qua cac gid tri cho phép, kiém tra hé gidng ctia két
cau mai, cau tao cac nut khung BTCT.

Bang 4. Nhém tiéu chi danh gid thuc trang vé kién tric va cong niing ctia toa nha phong hoc can céi tao

troi huéng Tay;

o Tiéu chi ddnh gid mi e Mie doyeu e
STT Dit liéu .th}l;c lidu g g
trang chi tiét vién b: bat, ci Khuyé
L A el M T an uyén
Ky hiéu Tiéu chi danh gia dan Kb: Khong thi&t  Khich
dat
I Kich thuéc cac khong gian
Trudng mam non
1 + Tong dien KT1  Dién tich phong hoc phai dam bao tit 48 m> [32] b/Kb X
tich san st dén 54 m*
2 dung;} . KT2  Chidu cao phong hoc khong dugc thip hon b/Kb x
+ Céc loai
N % 3,30 m
_ phong, sO
3 phong; KT3  S6 tang khong nén 16n hon 3 tang [32] D/KD x
4+ Rich thube = Hanh lang c6 chidu rong thong thity khong nhé  [32]  B/KD x
cao, dai, rong
X N hon 2, 10 m
— mo0i phong;
5  +Kich thus6c KT5  Khbi phong hoc can duge dit & vi tri uu tién:  [32] b/Kb X
hanh lang; a. tryc tiép nhan 4nh sdng ty nhién;
+ Dién tich b. d6n gi6 mét v& mba he, trnh gi6 lia va han PKD  x
mat ding Py A s aa
j N che gié lanh vé mua dong;
huéng Tay -
¢. ¢d bién phap tranh mua hat, tranh biic xa mat b/Kb X
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Dii liéu thuc
trang chi tiét

Tiéu chi danh gia

Ky hiéu

Tiéu chi danh gia

Tai
liéu
vién
dan

Thang
danh gia

Miic d6 yéu ciu
danh gia

b: Dat,
Kb: Khong
dat

Can
thiét

Khuyén
khich

KT6

Phong sinh hoat chung dugc thiét ké tir 1,50
m*/tré dén 1,80 m*/tré nhung khong dugc
nhé hon 24 m*/phong dbi v6i nhém tré va
36 m*/phong dbi v6i 16p miu gido

[32]

b/Kb

X

KT7

Dbi véi phong ngli ddm béo tidu chudn dién
tich tit 1,20 m?*/tré dén 1,50 m?/tré nhung
khong dugc nhd hon 18 m?/phong dbi véi
nhém tré va 30 m*/phong dbi v6i 16p mau
gido

(32]

b/Kb

Trudng tiéu hoc

11

12

KT8

Dién tich phong hoc tiéu chuin 1,25 m?/hoc
sinh

[33]

b/Kb

KT9

Chiéu cao phong hoc khong qué 3,90 m

[33]

b/Kb

KT10

Phong hoc bo mén (PHBM) c6 dién tich tbi
thiéu 50 m?, dién tich t6i thi€u cho mot hoc
sinh 1a 1,50 m* (Tin hoc, Ngoai ngit, Pa chiic
ning), 1,85 m? (Khoa hoc-Cong nghé, Am
nhac, Mi thuét)

[34]

b/Kb

KT11

Chiéu rong PHBM khéng nhd hon 5,70 m.
Chiéu dai khong 16n hon 2 1an chiéu rong

(34]

b/Kb

KTI12

Chiéu cao PHBM tir 3,30 m tré 1én. Trong
trudng hop st dung nén/san gia, khong nhd
hon 2,80 m

[34]

b/Kb

Trudng trung hoc

13

14

15

16

KT13

Chiéu rong phong hoc va phong hoc bd mén
khong nho hon 7,20 m. Ty 1€ giita chiéu dai
va chiéu rong phong hoc bd mén khong 16n
hon 2

[34, 35]

b/Kb

KT14

PHBM phai c¢6 phong chuén bi ¢6 dién tich
t 12 m* dén 27 m* dude bd tri lién ké, c6
ctra lién thong véi phong hoc bo mon

[34, 35]

b/Kb

KT15

Truong THCS: PHBM c6 dién tich tbi thiéu
60 m?, dién tich t6i thiéu cho mot hoc sinh 1a
1,85 m? (Tin hoc, Ngoai ngit, Pa chifc ning),
2,25 m? (Khoa hoc-Cong nghé, Am nhac, Mi
thuat), 1,5 m? (KHXH)

[34, 35]

b/Kb

KT16

Truong PTTH: PHBM c6 dién tich tbi thiéu
60 m?, dién tich tdi thi€u cho mét hoc sinh
12 2 m? (Tin hoc, Ngoai ngit, Pa chiic ning),
2,45 m? (Khoa hoc-Cong nghé, Am nhac, Mi
thuat), 1,5 m? (KHXH)

(34, 35]

b/Kb
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mbi khong gian
theo thiét k& ban
dau.

duge st dung ding cong nang
thiét ké

. Tiéu chi dénh gid Tai sonang - Mide 40 you cdu
STT Dt liéu .th}{c liéu g g
trang chi tiet vién b: bat, ci Khuvé
A A e M o an uyén
Ky hiéu Tiéu chi danh gid dan KD: Khong thiét  khich
dat
I Cong ndng cac khong gian
17 - Cong ndng cia CN1  Toanhaphonghoc ctia Trudng cé  [32, 33, 35] b/Kb X
toanha: dd cic khong gian chic ning can
+ S0 do bo tri mat thiét dugc quy dinh trong céc tidu
bang toa nha; chuén thiét ké trudng hoc khong?
+ Cong ndng chinh (thudng gdém céc phong hoc; cic
cia mo6i khong phong phuc vu hoc tap; khu vé
gian; sinh; c4c phong phuc vu sinh hoat
+ Thyc trang su khdc néu cd)
—— dung cOng ning PUPE . N N
18 CN2  Tat ca khong gian tda nha dang b/Kb X

Bang 5. Nhom tiéu chi ddnh gi thuc trang hiéu qué st dung ning lugng clia cong trinh trudng hoc can cai tao

cu chin ning, trdng cdy leo
tuong, ...)

Tiéu chi dnh gi Ti Thang - Muc do yéu cau
. i danh gia danh gia
STT  Dit liéu thuc trang liéu . -
L a e vién b: Pat, Can  Khuyen
Ky hiéu Tiéu chi danh gia din KD: Khong dat  thiét  khich
I Thuyc trang 16p vo cong trinh
1 Kétchuvavatlieucia LVCT1 % dién tich tudng khong chiu Tiéu  D: >90% X
tuong khong chiu luc lyc bao tda nha 1a cdc loai két  chi Kb: <90%
bao cong trinh: cau sau: H¢ vach kinh; tam 6p MR-1
- Téng dién tich tudng tudng kim loai; tudng nhiéu 16p [36]
khong chiu luc bao véi 16p don & gitta.
cong trinh; . . 1A N o . ) N
2 P Al s N LVCT2 C6 st dung vat liéu hoan thién Tiéu b: > 0,4 (tudng); X
- Tong dién tich tudng PR SN p : .
bao khone chiu Iu bé mat c6 hé so phan xa bic xa chi 0,7 (mai)
a0 Kaong cuu - Iue mit trdi cao E3  KD: <04 (tudng);
lam bang vach kinh, [36] 0.7 (méi)
tam Op tudng kim ’
loai, va tudng nhicu
16p v6i 16p don 6 gita.
3 - Dién tich cic midt LVCT3 Ti lé tuong - kinh (WWR) cta Tiéu b: <30% X
tuong bao che; madt ding huéng Tay va midt chi Kb: > 30%
- Dién tich kinh trén ding huéng DPong E-3
tung mat ding; [36]
— - Loai két cau chd
4 néngfho fuéflaguvg oia LVCT4 Ty Ié dién tich mit ding huong  Tieu  D: <20% x
2 A . Tay so vdi téng dién tich mit chi KD: > 20%
sO (lam, trong cay, " [N N
). ding cua cong trinh E-3
[36]
5 LVCT5 C6 st dung céc bién phdp giam Tiéu  D: C6 st dung X
thiéu sy hip thu bic xa mit chi KD: Khong st dung
troi qua cdc bé mit tudng khong  E-3
trong sudt va ctia s (vi du két  [36]
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Tiéu chi d4nh gid Tai dTha“’%, Miic do yéu cau
. . anh gid danh gia
STT Dt liéu thyc trang hﬁiu o -
o A s . vién b: Pat, an  Khuyen
Ky hiéu Tiéu chi dénh gid din  KD:Khongdat  thiét  khich
6  Két cAu va dic diém LVCT6 % dién tich mai c6 st dung cic Tiéu  D: > 90% X
vat liéu lam mai nha: bién phép gidm thiéu sy hdp thu chi Kb: <90%
- Tong dién tich mai; biic xa mat tr6i (vi du st dung E-3
- Tong dién tich mdi vit liéu mdi c6 hé sb phan xa [36]
dugc st dung vat liéu bifc xa mit trdi 16n hon 0,7, két
hé sb phan xa bic cAu chin ning cb dinh trén mai,
xa mat trdi 16n hodc mai xanh, 13p cic tAm pin mit
6 két chu chin ning troi trén mai, ...)
phia trén, mai xanh,
hoic cic tim pin ning
lugng mat trdi.
I Thuc trang thong gid, 1am mat cong trinh
7  -Tongdiéntichsansi TGCT1 % dién tich san st dung dugc Tiéu D:>10% X
dung; thong gid ty nhién chi Kb: < 10%
- Téng dién tich sanh, E-4
hanh lang, cau thang [36]
8 PQI’)ién tich san dude TGCT2 % dién tich sanh, hanh lang va Tiéu D:>80% X
NS A cau thang bo dudgc thong gid ty  chi Kb: < 80%
thong gi6 tu nhién; A
o NP nhién E-4
- Tong dién tich sanh, [36]
hanh lang, cau thang
bd dugc thong gid tu
nhién.
9 - Vitrictia, 156 dén gi6 TGCT3 Céc 16 md don gi6 duge dit tai  [37]; D/KD X
va thoat gio; mat don gio cua toa nha Tiéu
i(lghle“ SAu mdt bang T§ I¢ t6ng dién tich cdc 16 thong S P: > 5% x
Ong gian st dung; PO S L. oo E4 )
- Téng dién tich cdc gi6 co }he n}d ra.lzen ngoai (d%cz,n [36] Kb: <5%
LR T tich ctra dén gid) so véi dién
Cu’a,qu don gio; tich san
- Tong dién tich céc -
10  ctia, 16 thoat gi6 trén TGCT4 Cia thoat gio: [37]; D/KD X
tudng va mai; a. Céc 16 mg thoat gi6 dugc dit Tiéu
-Co dgfjng thong gid tai mit khuat gi6 ciia tda nha chi
ié one? .
e tiep hay Khong! b. Tong dién tich cifa thodt gi6 501 /KD x
gi6 dén cita thoit gi6 trf:n tl{dng. ?oacA mai d?l dién ijl
hay khong? cua d(fn gio khqng nho hon dién
tich ctia don gié
11 TGCT5 Céc 16 md can dudc phan chia [37]; D/Kb X
ddng déu trén toan dién tich Tiéu
khong gian dé hd trg thong gié  chi
xuyén phong E-4
[36]
12 TGCT6 Chiéu siu mit bing ctia khéng [37]; D:<15m X
gian st dung Tieu Kb:>15m
chi
E-4
[36]
13 TGCT7 Cac cda thoat gié c6 vi tri [37]; D/KDb X
khong thip hon cdc ctia don gi6  Tiéu
chi
E-4
[36]
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Tiéu chi d4nh gid Tai dTha“g., Miic d6 yéu cau
. A anh gid danh gia
STT Dt liéu thyc trang hﬁiu o -
P A el L vién b: Pat, an  Khuyen
Ky hiéu Tiéu chi dénh gid din  KD:Khongdat  (hiét  khich
14 PDitukhiénbiéntin  TGCT8 Hé thong HVAC ciia tbanhacé Tieu  B/KD x
ldp dit mot sb hé théng didu chi
khién bién tan. E-4
[36]
I  Thuc trang chiéu sang nhin tao
15 Chiingloai cac thiéthi CSNT1 C6 sii dung céc thiét bi chiéu Tiéu  B/KD X
chiéu sang sang (den huynh quang TS, den chi
LED, v.v.) va chin luu ¢6 hiéu E-5
suét cao; [36]
16 CSNT2 C6 st dung den phan xa hodc b/Kb X
gin bo phan phan xa anh sang
vao trong cic bd den
17  Chéit 1am bé mit trin CSNT3 Bé mit tuong va tran cé tinh Tiéu  D/KD X
va tuong chét phan xa anh sdng cao chi
E-5
[36]
18 - Heé théng diéu khién CSNT4 % dién tich san c6 hé théng Tieu D:>50% X
chiéu sang khong gian diéu khién chiéu sdng kiém soat chi KD: < 50%
trong nha; so véi tdng dién tich san (cAm E-5
- Dién tich san cé bién ngudi, thiét bi hen gio gitip [36]
hé théng didu khién tu dong tit thiét bi chiéu sing;
chiéu sang kiém sodt; cam bién 4dnh sing gitp gidm
- Tong dién tich san. mifc do chiéu sing va/hoic ty
dong tit thiét bi chiéu sang;
thiét bi diéu khién chiéu sing
cho phép ngusi st dung tu diéu
chinh mic do chiéu sing; tu
dong cit giam nhu cau tiéu thy
dién trong céng trinh bing cich
giam tai chiéu siang mot cach
linh hoat, ...)
19 CSNT5 Mait dd cong suit chiéu sang [37]  D: < 12 W/m? X
LPD cho bén trong cong trinh KP: > 12 W/m?
trudng hoc
IV Thuc trang giam sét tiéu thu ning lugng
20 Héthéng giamsattieu GSNL1 C6 1dp dit cong to cb dinh d€ Tieu  D/KD x
thu nang lugng ghi nhan muc tiéu thu dién nang  chi
cho tét c4 cac phu tai (gém thiét E-6
bi HVAC; hé théng chiéu sang [36]
nhan tao; hé thdng hoic tii 16n
hon 100 kVA)
V  Thuyc trang stt dung nang lugng téi tao
21 - Loai nang lugng NLTT1 C6 st dung mot hay nhiéu cic Tiéu  D/KD X
tai tao dang dugc st loai nang lugng tdi tao sau: chi
dung; nang lugng mat tr6i; dia nhiét; E-8
- Téng niing lugng tai ning lugng gié [36]
—— tao thu dudc; s . R A
22 - Tng ning lugng tidu NLTT2 %itonAg mug nangluong tlElg thl:] Tlc?u P> 1%KD: < 1% X
thu. cua cong trinh ¢é ngudn goc la  chi
i nang lugng tai tao E-8
[36]
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Bang 6. Nhom tiéu chi danh gid thyc trang ddm béo suc khde va tién nghi moéi truong trong phong

gi6

‘ Tiéu chi ddnh gid Tai Thang Mie d6 yéu cau
STT Dit liéu licu danh gid danh gid
thuc trang riéng o L vién D: Dat, Cin  Khuyén
Ky hiéu Tiéu chi dinh gid din  KD:Khongdat  thiét  khich
I. Thuc trang thong gi6 trong nha
1 - Tong dién tich satn TGTN1 % dién tich san st dung dugc Tiéu D:>95% X
st dung; thong gié tu nhién hodc thong chi Kb:<95%
- Téng dién tich san gi6 ¢d khi hodc thong gi6 hdén H-1
chi dugc thong gio tu hop [36]
nhién;
- Téng dién tich san
chi dugc thong gid co
khi;
- Téng dién tich san
dugc thong gié hon
hop;
- Hudéng gi6 chinh.
2 Thyc trang hé théng TGTN2 Hé théng thong gi6 tu nhién cin  [37]; D/KD X
thong gid tu nhién dat cic yéu cau: Phin
a. Tht ca cac khong gian thong 5.1.1
gi6 ty nhién déu ndm trong pham  [38];
vi 8 m (va ludn két ndi) t6i moét Tiéu
ctia s c6 thé dong méS dugc trén  chi
mai hodc tudng H-1
[36]
b. Ty 1& tdng dién tich cic b:>5% X
khoang md thong gid trén tudng Kb: <5%
hodc mdi phai so véi téng dién
tich san cta khong gian thong
gi6 tu nhién
c. Khong gian bén trong cong b/Kb X
trinh khong thé mé truc tiép ra
bén ngoai can dugc théng gi6 tu
nhién théng qua phong ké bén
véi tiéu chi cac khoang md thong
hai phong bing it nhit 8% dién
tich san (t6i thiéu 2,3 m?)
3 Thuc trang hé théng TGTN3 C6 st dung hé théng HVAC [39] B/Kb X
4 Lh?“g gi6 cokhihode 1y 6 it dung thiét bi didu khién Tieu B/KD x
on hop R L Lol i )
thong gid cd khi cam bién nong  chi
do CO, tai mbi 16p hoc, phong H-1
hop [36]
5 TGTNS5 C6 sit dung thiét bi loc khong Tiéu B/KD X
khi tai ctra ldy gié tudi clia hé chi
thong thong gi6 co khi nhim lam  H-1
sach ngudn khong khi dua vao [36]
bén trong cong trinh
6  Thyc trang hé thbng TGTN6 % tdng dién tich cdc khoang m§ Tiéu D:> 5% X
thong gié cho cac thong gid trén tuong so véi dién chi Kb:<5%
khu vuc nha vé sinh tich san cta khu vuc vé sinhnéu H-1
khong 1dp hé théng quat thong [36]
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o Tiéu chi d4nh gid Tai Thang Migc d9 yéu cau
STT Dit lidu licu danh gia danh gia
thyc trang riéng K9 his Tieu chi dénh eid vién D: Dat, Cin  Khuyén
y et teu chi danh gia din  KD:Khongdat thiét  khich
7 TGTN7 Luu lugng trao déi khong khi Tiéu D:>10L/s X
cho moi nha vé sinh néu stt dung chi Kb:<10L/s
mot quat thong gid H-1
(36]
II. Thuc trang cht lugng khong khi trong nha
8 NongdobuiPM25 CLKK1 Nong do bui PM2.5 so véi mic [39] B: <65 pg/m’ X
tiéu chudn ma Bo Y t€ kién nghi KD: > 65 ug/m’
trong phong hoc
9  Nong do CO, CLKK2 Nong do CO, tai thoi di€m Tiéu B: <900 ppm X
khong gian c6 s0 lugng ngudi st chi  KD: > 900 ppm
dung toi da theo thiet ke H-1
[36]
II1. Thuc trang chit lugng chiéu sang tu nhién
10 Do sang trong phong CSTN1 Hg sb do roi 4nh sang t nhién [40] D/KD X
vao hai mua he va trong phong hoc khong dugc
dong nho hon 4% (chicu sang trén va
chiéu sang hon hgp), 2% (chiéu
sang bén) (tinh tai cao do 0,8 m
so v6i mat san)
Il - Cdc gidi phdp thiét CSTN2 C6 st dung cic gidi phip nhu Tiéu D/KD X
ké 14y sang tu nhién; sanh thong tang, b tri ctta s6, chi
- Téng dién tich cta gieng roi, tam hat sang bén H-
kinh trong mbi phong trong nha, va thi€t ké khong gian 4
(trir dién tich bi can mé [36]
12 Sa%%); .. ...+ CSTN3 Phong hoc phai dugc chiéu sing [41] D/KD X
- Tong dién tich be A - A«
< , % tu nhién truc tiep. Huéng lay dnh
mdt trong clia moi ’ T . 2 AN
phong; sang tu nl/l.len ch}l yeu phai tur
" Géc nhin thiy biu phia tay trai hoc sinh
13 woi tﬁjtﬁmvdifim Cﬁf} CSTN 4 % tong dién tich phong hoc c6  [40]; B: > 60% X
moi cfa so cua moi h¢ s chiéu sang ty nhién trung Tiéu KD: < 60%
phong; binh dat ti 1,5% dén 3,5% chi
- Danh gia vat liéu H-4
kinh dé x4c dinh do [36]
xuyén sang.
IV. Thuc trang tién nghi nhiét
14 - Nhiét d6 vao hai TNNI Ddi in thong gi6 tu nhién vaco Tiéu D/KD X
mua he va dong; khi, v¢ mua he¢ nhiét d6 khong chi
- Nhiét do cao nhat khi bén trong phong khong dugc H-6
trung binh ngoai trdi vugt qué 3°C so vdi nhiét do cao 36,
cua thang néng nhat nhat trung binh ngoai troi cla 39]
trong nam. thang néng nhat trong nam.
15 Céic giai phap tien TNN2 C6 sk dung diéu hoa trong cic [35] B/KD X
nghi nhiét phong hoc
16 TNN3  Phong hoc ¢6 bd tri hé thong D/KD X
thong gi6 nhan tao nhu quat tran,
quat thong gidé
17 TNN4  C6 st dung két ciu che ning D/KD X

bén ngoai cho tat ca cac ciia s6,
tudng bao che
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o Tiéu chi d4nh gid Tai nang Migc do yéu cau
STT Dit liéu licu danh gia danh gia
thyc trang riéng N Tiow chi ddnh eid vién P: Pat, Cin  Khuyén
y hieu 1eu chi danh gia din  KD:Khongdat thiét  khich
18 TNN5  Hé s6 phan xa mit trdji cda tudng  Tiéu D:>0,7 X
bao che chi Kb:<0,7
H-6
[36]
V. Thyc trang tién nghi &m hoc
19 D on trong phong TNAH1 Do 6n trong phong hoc cia nha [42, D:<45dB X
hoc tré, trudng mau gido, truong ti€u 43] KD:>45dB

hoc ban trd (theo TCVN 7878-
1:2018: Mo td, do va danh gia
tieng on moi truong)

P9 on trong phong hoc clia b:<55dB
trudng hoc cip cao hon (theo Kb: >55dB
TCVN 7878-1:2018: M5 ta, do

va danh gia tiéng 6n moi trudng)

20 Gidi phap dam bao TNAH2 C6 st dung cdc vat ligu tudng c6 Tiéu B/KD X
tién nghi 4m hoc dac tinh cach am tot chi
. 2 2. H'7
C6 st dung céc vat liéu ctra s0 ¢ b/Kb X
I [36]
dac tinh cach am tot
C6 st dung céc vat liéu mdi c6 b/Kb X
dac tinh cach am tot
21 TNAH3 Co bf} tri cdc khu vyc nhay cdm  Tiéu D/KD X
véi tieng On cach xa cac khu vyc  chi
tao ra tieng On H-7
[36]
22 TNAH4 Co dat cac loai mat, vat liéu cach  Tiéu D/KDb X

am & cdc vi tri can thiét, nhu chi

hanh lang, sanh, ciu thang, giita H-7
cdc khong gian tao ra tiéng dn va  [36]
nhay cam vdi tiéng dn

23 TNAH5  C6 sit dung thm san cach am hgp  Tiéu D/KD X
ly gitta cac tang chi
H-7
[36]
24 TNAH6 C6 lip dit man che d€ giam tic Tiéu D/KD X
dong cla tiéng on tir cdc ngudn  chi
bén ngoai H-7
[36]
25 TNAH7 Khong b tri cic cita hiit gi6 bén  Tiéu /KD X

ngoai, 16 thodt khi thai, 16 thong  chi
hai & phia c6 tiéng 6n 16n c6 thé  H-7
xam nhip vao toa nha [36]

5. Két luan

Viét Nam hién c6 s6 lugng rét 16n cong trinh trudng hoc can dudc cai tao, nang cip dé cai thién
dong thoi tién nghi moi trudng trong phong hoc va hiéu qua sit dung ning lugng. Nham gép phan
nang cao hiéu qua hoat dong cai tao, nang cip cong trinh trudng hoc cho cic muc tiéu nay, nghién
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cifu di xay dung bo tiéu chi danh gia thuc trang d6i v6i tda nha phong hoc gdm 56 tiéu chi “can thiét”
danh gia va 11 tiéu chi “khuyén khich” ddnh gia vé 4 khia canh thuc trang: (1) kha ning chiu luc; (2)
kién tric va cong ning khong gian, (3) hiéu qua st dung niing luong, va (4) ddm bao stic khde va tién
nghi moi trudng trong phong. B tiéu chi nay 1a mot cong cu gitp doi du 4n cai tao c6 thé thu thap di
liéu, danh gia thuc trang cong trinh mot cich ¢6 tinh hé théng va toan dién; tir d6 hd trg ra quyét dinh
lua chon gidi phap va miic do cai tao, nang cAp cong trinh trudng hoc phu hop.

Bo tiéu chi hién nay méi diing lai & nghién cttu 1y thuyét, nén can dugc kiém chiing dé danh gid
tinh hiéu qua trong cac du dn cai tao thyc tién. Hon nita, viéc thu thap di liéu thuc trang ddm bao
chinh x4c, day dd lun 12 mot thach thiic ddng ké trong du 4n cai tao, ning cip cong trinh cii cho muc
tiéu cai thién tién nghi moi trudng trong nha va hiéu qua stt dung nang lugng. Bdi vy, cac nghién ciu
tiép theo can tip trung bS sung nghién cifu cic van dé lién quan dén gidi phdp cong nghé, ky thuat thu
thap dif liéu thuc trang; diic biét viéc két hop cong nghé md hinh thong tin cong trinh - BIM véi céac
ky thuat thu thap di liéu nhu may quét laze, may do cam bién, hé théng dinh vi toan cau GPS, ...

Ldi cam on

Nghién ctiu nay dudc tai trg bdi S& Khoa hoc va cong nghé Ha Noi thong qua dé tai ma sd 01C-
04/01-2020-3 va Quy nghién ciiu khoa hoc cong nghé ctia Truong Pai hoc Xay dung Ha Noi vé6i dé
tai ma s6 50-2021/KHXD.
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