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PHAN 1: THUYET MINH

I. COSOPHAPLY:
I.1. Can ctt phap ly:

- Can ctr Luat x4y dung s6: 50/2014/QH13 ngay 18/06/2014 ctia Qudc hi;
- Can ctr Luat xay dung sd: 62/2020/QH14 ngay 17/06/2020 ctia Qudc hoi;

- Can ¢t Qui chuan xdy dung Viét Nam do B X4y Dung ban hanh theo quyét dinh
56 22/2019/QD-BXD ngay 31/12/2019;

- Cn cir Nghi dinh s6 15/2021/ND-CP ngay 03/03/2021 cua Chinh phu, vé quan ly
du an dau tu xay dung;

- Céan ctr Nghi dinh s6 06/2021/ND-CP ngay 26/01/2021 ctia Chinh phua vé quéan ly
chat lugng va bdo tri cong trinh x8y dung;

- Cén ctr Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 ctia Chinh phu vé& quan ly
chi phi dau tu xay dung cong trinh;

- Can ctr Thong tu s6 11/2021/TT-BXD ngay 31/8/2021 cua Bo Xay dung vé viée
hudng dan mot s6 ndi dung xéc dinh va quan ly chi phi dau tu xay dung;

- Can ctr Thong tu s& 12/2021/TT-BXD ngay 31/08/2021 cta Bo Xay dung ve viée
ban hanh dinh mic xay dung;

- Can ct Thong tu sb 13/2021/TT- BXD ngay 31/08/2021 cua Bo Xay dung vé huéng
dan phuong phap xac dinh céc chi tiéu kinh té k¥ thuat va do boc khdi lugng cong trinh;

- Céan ctr Quyet dinh s& 319/QP-SXD ngay 19 thang 07 ndm 2022 cla S& Xay Dung
tinh Long An vé viéc cong bd don gid nhan cong xay dung, don gid nhan cong tur van xay
dung, bang gia ca may va thiét bi thi céng x4y dung trén dia ban tinh Long An nam 2022;

- Thye hién Hop dbng tu Vén thiét ké s6...... /HDPKT-TK ngay ..../..../202 giita
Lién danh Cong ty co phan tu véan xdy dung giao thong Long An — Lién hiép khao sat dia
chét cong trinh nén moéng va mdi trudong va chu dau tu vé viéc lap ho so thiét ké ban v& thi
cong cong trinh: Pudng lién xd Tén An - Phudc Tuy. Ly trinh: Km3+609.25 —
Kmg&+110.10. Hang muc: X4y dung m&i hé théng deén chiéu sang.

1.2. Cac tiéu chuin ap dung:

- TCXDVN 263: 2002 - Lap dit cap va ddy cho cac cong trinh cong nghiép.

- TCXDVN 253:2001 - Lap dat thiét bi chiéu sang cho cong trinh cdng nghiép.

- TCXDVN 319: 2004 - Lip dit hé théng ndi dét thiét bi cho cong trinh cong nghiép.

_TCXDVN 259: 2001 - Tiéu chuén thiét ké chiéu sang nhan tao dudng, dudng phd,
quang truong, do thi.

- TCXDVN 333: 2005 — Chiéu sang nhan tao bén ngoai cac cong trinh cdng cong va
k¥ thuat ha tng d6 thi.

- Quy chuén k¥ thut qudc gia cac cong trinh ha tang, cong trinh chiéu sang QCVN
07-7:2016/BXD.

- Quy pham trang bi dién s 11TCN - 19 - 2006 “Hé théng dudong dan dién”.



- Quy pham trang bi dién s6 11TCN - 21 - 2006 “Béo ve va tu dong”.

- TCVN 5824-1984 tiéu chuan Viét Nam vé dén chiéu sang dudng phé - yéu cau ky
thuat.

- TCVN 4756-1989 quy pham vé ndi dat va ndi khong céc thiét bi dién.

- TCVN 4400-1987 tiéu chudn Viét Nam vé ky thuét chiéu sang — thuat ngft va dinh
nghia.

- TCVN 5176-1990 tiéu chuén Viét Nam vé chiéu sang nhén tao — phwong phap do
do roi.

- Tiéu chuan vé hé théng duomg day, ludi dién ha thé (20TCN 95-83, TCVN 5661-
92, TCVN 1835-94, 11TCN 19-84, TCHT/DLII-94...).

Cung céc qui trinh, qui pham, tiéu chudn nganh, cac quy dinh k§ thuét khac hién hanh.
1.3. Cac dinh mirc don gia ap dung dé 1ap duv 4n:

- Chi phi thdm tra phé duyét quyét toan theo Thong tu 10/2020/TT-BTC ngay
20/02/2020 cua Bo Tai Chinh.

- Cén ctr Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 ctia Chinh pht vé quan Iy
chi phi dau tu xay dung cong trinh;

- Can ctt Thong fur s6 11/2021/TT-BXD ngay 31/8/2021 ciia Bo Xay dung vé viée
hudéng dan mot s6 ndi dung x4c dinh va quan ly chi phi dau tu xay dung;

- Can ctt Thong tu s6 12/2021/TT-BXD ngay 31/08/2021 ctia Bo Xay dung vé viée
ban hanh dinh muc xdy dung;

- Can ct Thong tu sé 13/2021/TT-BXD ngay 31/08/2021 cua B Xay dung vé
huéng dan phuong phap xac dinh céc chi tiéu kinh té k¥ thuat va do boc khdi lugng cong
trinh;

- Cén ct Quyét dinh s6 319/Qb-SXD ngay 19 thang 07 ndm 2022 cua SO Xay
Dung tinh Long An vé viéc cong bd don gid nhan cong xdy dung, don gid nhan cong tu
van x4y dung, bang gid ca may va thiét bi thi cong xdy dung trén dia ban tinh Long An
nam 2022;

- Vat tu céc loai dugce tinh theo Thong bao gia tai thoi diém cua S¢ Xay dung, S&
Cong thuong tinh Long An va tham khao bang gia cia Cong ty TNHH Thuong mai dich
vu bién Anh Quang Phat; Cty C6 Phan D4y cap Pién Viét Nam CaDiVi; Cong ty TNHH
San xudt & thuong mai thiét bi dién Thanh Séng; Cty cb phan co dién Tudn Phuong...

- Tham khéo bang gia vét tu phu kién tai thoi diém trén thi trudng Long An va
TP.HCM.

IL. GIGT THIEU HIEN TRANG KHU VUC TUYEN:
1. Dia hinh:

Cong trinh: Puong lién x3 Tan An — Phuéc Tuy. Ly trinh: Km3+609. 25 —
Km8+110.10. Hang muc: Xdy dung m&i hé thong dén chiéu sang nam trén dia phan huyén
Can Pudc — tinh Long An. Dia hinh khu vuc tuyén di qua kha cao, mat d4t tu nhién dao
dong tir +0,6m dén 1,2m. Doc hai bén tuyén 1a dan cu va dat vuon cay tap.

2. Hién trang Pwong lién xa Tan An — Phwéc Tuy. Ly trinh: Km3+609.25 —
Km8+110.10:



Hién trang Puong lién x& Tan ’An — Phwée - Tuy. Ly trinh: Km3+609.25 =
Km8+110.10 dang dwoc dau tu twong doi hoan chinh. Hé thong dién ha thé cép cho toan
khu da dugc xdy dung san. Do d6 viéc cap nguon cho hé thong chiéu sang rat thuan tién.

1. GIAIPHAP THIET KE:

1. Yeéu cau thiet ke:

Vi doc tuyén duong c6 hé théng duong day ha thé cia Dién luc do d6 chu diu tu yéu
cau thiét ké hé théng chiéu sang khong vi pham an toan hanh lang ludi dién; cac thong sb
bao dam bang 1 QCVN 07-7:2016 cu thé nhu sau:

Bang 1: Yéu cau chiéu sang cac loai dwong giao thong

Pochoi | Do Po | Chiséloa| Do Do roi
trung dong dong khong tang ngang
bic binh tdi | déudd | déudod | tiénnghi | ngudn | trung binh
TT | Cép duong | diém thiéu Ltb | choi choi G, tdi gTI | tbithiéu
(cd/m2) | chung |docUl | thiu tdi da | En,tb;(Lx)
1[0 (%)
1 | Dudngcap | Toc dd
do thi; 80 - 2 0,4 0,7 6 10 20
duong cao | 100km/
tbe h
2 | buongcép | Co  dai
do thi; phéan 1,5 0,4 0,7 5 10 10
Duodng cach
truc chinh,
dudng Khong
chinh do dai phan 2 0,4 0,7 6 10 20
thi, duong | cach
lién khu
vuce
3 | Duongcap | C6 dai
khu vuc; phén 1 0,4 0,6 4 10 7
duodng cach
chinh khu | Khéng
vuc, dai phan 1,5 0,4 0,6 5 10 10
duong khu | cach
vuc
4 | Dudng cap | Hai bén
ndi bd duong 0,75 0,4 0,5 4 15 7
sang
Hai bén
dudng
t6i 0,5 0,4 0,5 5 15 10




2. Phwong an thiét ké:
- Pén chiéu sang duoc bd tri so le hai bén, khoadng céch cac tru trung binh 45m.
- bén duoge bd tri trén tru STK hinh c6n hodc bat gidc cao 8m day 3mm .
- D6 cao lap dén 10m ké tir mat dudng téi tim bong den.
- D6 nghiéng ctia can va bong dén so véi mat duong 1a 5 do.
e Duong : B6 tri
+ 202 tru dén STK cao 8m
+202 cén don cao 2m vuon 1,5m
+ 202 bd den LED 100W
+ 05 tu diéu khién
+ Day céap ngudn ti diéu khién 4x25mm?2
+ Day doc tuyén 4x10mm2
a. Phén b deén:
- Str dung den LED choa cong cOng anh sang tréng.’ ben LED dugc tich hop san
dimming 5 cap dé tiet kiém dién nang cho céc thoi diém chiéu sang vé dém trén duong.
- Céc chi tiéu thong s6 k¥ thuat phit hop vé6i tiéu chudn chiéu sang d6 thi TCXDVN
259:2001.
b. Phén cin dén:
- Ding can dén don cao 2m, vuon xa 1,5m ¢6 goc nghiéng can 5 dd dugc nhiing k&m
noéng day >= 0.5um gén trén tru STK.
c. Phén tru dén:
- Dung loai tru STK c6n tron hodc bat gidc day 3mm, cao 8m, tru duoc nhing kém
néng day >= 0.5um .
- Puong kinh day tru 190mm, dudng kinh dinh tru 60mm.
d. Phan ti diéu khién:
+ Phan vé tu:
- Tu cé kich thude 478mmx775mmx324 mm, lam béng vat liéu nhua composite.
- T chia lam 2 ngén:
Ngin gén thiét bi didu khién dén chiéu sang: (kich thudc 478mmx320mmx324mm)
Ngin gén dién ké do dém (kich thudc 478mmx455mmx324mm)
+ Phin thiét bi diéu khién:
- Thiét bi dién lap trong ti:

MCCB 3P-50A-220V 1 cai
MCB 3P-10A-220V 1 cai
ELCB 3P-32A-220V 1 cai

Khoi dong tir 3P-30A-220V 2 cai




B¢ lap trinh PLC Zen/Logo230RC 1 cai

Bo khéng ché dién ap 175V-235V 1 cai

Deén bao SA-220V 5 céi

Cong tic xoay 1 céai

Phu kién tron bd
- Thiét bj diéu khién chinh cta tu:

PLC Zen hoac Logo 230RC

Dién ap cung cép: 85V - 230V

Céng suat tiéu thu: 3W

Thoi gian nhé dit liéu khi mat dién: 80 gio.

86 dau vao/dau ra c6 san: 6DI / 4DO.

C6 dong ho thoi gian thuc.
- Phuong thtrc hoat dong cua tu:

Dugc 18p trinh trén mdy vi tinh hodc trén PLC v&i céc chire nang sau:

Tu hoat dong thong qua bd PLC va thoi gian dong cat dén 1a 18h 15 dén 6 gio sang
hom sau (c6 thé diéu chinh khi can thiét).

Thoi gian hoat dong cua ti cu thé nhu sau:

Ta hoat dong c6 kha ning tiét giam dién ning hai tuyén dén va thoi gian déng cét
phai khac nhau.

Tu phai c6 ché do thao tac tay dé phuc vu cho cong tac duy tu bdo dudng.

Tu phai tiép dat bio dam an toan cho ngudi van hanh, bao dudng.

e. Phan day dén:

- Su dung day cap ngam ha thé CXV/DSTA/PVC 4x25mm?2 de cp ngudn cho ti didu
khién. Cap ngam ha thé CXV/DSTA/PVC 4x10mm?2 dé cap nguon cho cac den. Cap CVV
2x2,5mm?2 dé d4u tir Domino 1én dén. Kich thuéc day 1dy giéng cac tuyén dén hién hiru aé
thudn tién trong qua trinh van hanh.

- Dic tinh k§ thuét: Cap CXV/DSTA/PVC 4x25mm?2
+ Tiét dién danh dinh: 4x25
+ Puong kinh rudt dan: 6,1mm
+ Chiéu day cach dién: 0,9mm
+ Chiéu day bang thép: 0,2mm
+ Chiéu day vo bdo vé: 1,8mm
+ Pudng kinh téng: 24,9mm
+ Pién trd rudt dan & 20 do C: 0,727 Ohm/km
+ Khdi lugng gan dung: 1.507kg/km
- Dic tinh k¥ thuat: Cap CXV/DSTA/PVC 4x10mm?2
+ Tiét dién danh dinh: 4x10
+ Puong kinh rudt dan: 4,6mm
+ Chiéu day c4ch dién: 0,7mm
+ Chiéu day bang thép: 0,2mm

+ Chiéu day v6 bao vé: 1,8mm



+ Puong kinh téng: 20,4mm
+ Dién trd rudt dan & 20 d6 C: 1,38 Ohm/km
+ Khéi lugng gan ding: 954kg/km

STT | PAC TINHKY THUAT D\(/,);N Cap CVV-2x2.5mm?

1 Tiéu chuén san xuit va thir TCVN 6612:2000; TCVN
nghiém 5935:1995

2 | Chu tao fz(*)ng trAn mém, xodn dong

tdm va nén chat.

3 | S6 soi/dudng mdi soi S/mm 2x7/0.67

4 | Budng kinh sgi mm 0.67 £ 0.03

5 | Puodng kinh rudt dan mm 2.01+£0.03

6 | Bé day cach dién PVC mm 0.8+ 10%

7 | Bé day giap bang mm +10%

8 | Bédayvo mm 1.8+ 10%

9 | Puong kinh tong mm 11+10%

10 | Dién trd day ¢ 20°C Q/Km 7,41 £ 2%

11 | DPién trd cach dién anllfK 10 Min

12 | Dién ap tht Vol 1500V/Ph.Min

13 | Tinh chéng chay cach dién 30S Max

- Toan bd day cap ngdm duogc ludn trong 6ng nhua xoan hodc dng STK bio vé va dugce
chon ngam dudi muong cap.

f. Phan mong tru:
- Phan c6t thép duoc mua sin theo thiét ké.

- Phén bé tong méng dugc dit sat bo via doc theo via hé v6i kich thude theo ban veé
khong anh hudng téi cac cong trinh xung quanh nhu dudng cbng thoat nudc thai, cap
nudc. .
. Phén bé tong ndi chan tru duge td day 2cm bang vira M75.

g. Phin mwong cap:
- Phén muong céap via he : dugc dao sat bo via, sau khi dat bng, cap xong duoc dap cat,
d6 bé tong phia trén bao ve.
- Phan muong cap bing duong : Sau khi dao, dat bng, cap xong dugc dap cat, d6 bé tong
phia trén bao v€.
- Phén hoan thién bé mat muong cap via hé s& do bén thi cong via he dam nhiém, muong
cap bang duong s& do bén thi cong duong dam nhiém.



3. YEU CAU KY THUAT CHUNG VE DEN CHIEU SANG CONG CONG:
1. Cép bao vé an toan dién:
- Toan b cac linh kién cta deén phai c6 cap cach dién tir cdp 1 tro 1én va phai dam bao
duoc tat ca cac chi tiéu an toan dién theo TCVN5661-92, TCVN1835-94.

2. Cap bao v€ bui nwéc:
- Dbivoi phén quang hoc: IP 54 (ngén dugc céc loai bui va nudc).

- Dbi v6i phan linh kién dién: IP 44 (ngan dugc bui >1mm va tia nudc).
Néu duogc bao vé theo cac tiéu chuan trén s& tdng cuong tudi tho cho céc phu kién dién va
duy tri duge d6 chi€u sang hiéu qua.

3. Yéu cau vé quang hoc:

- Téim phan quang co két cdu lién mot khéi dé duong phan phdi cudng do anh sang cia
bd dén c6 dang qéi xung, ban kinh rdng, téa déu ra hai bén, khong tép trung chinh giira va
bao dam hiéu suat st dung 1én hon 70%.

- Chup dén phai 1a loai trong sudt, khong 1am gidm cudng d6 sang va khong lam khuéch
tdn anh sang phia trén.

4. Yéu cau ve ket cau:
- Dam bao su virng chic va on dinh khi dugc lap dat va sir dung.
- Tao thuén loi cho cong tac van hanh, duy tu, stra chita sau nay.

- Nén tach phin quang hoc ddc lap v6i cc phu kién dién dé tranh duoc ngudn nhiét toa
ra béng dén lam tdng tudi tho.

4. NGUYEN LY HOAT PONG CUA HE THONG:
1. Ché a6 tw dong:
- Ché do hoat dong chung: Dén dugc diéu khién béi PLC lap trinh sin véi chu ky 12 gio
(18 gio hom trudce tdi 6 gid hom sau). Thoi gian nay co thé cai dat didu chinh thdi gian chu
ky hoat dong ctua PLC cho phti hop v6i tirng mua, tuy theo ¥ ciia don vi st dung, vén hanh
hé thong.
- Ché d6 st dung toan bd cong suat ctia cac dén: O ché do nay tit ca cac deén cia hé

théngdéu sdng véi toan bo cong suét ctia cac dén. Thoi gian hoat dong cia ché do nay tir
18 gior t&i 22 gid (thoi gian nay mat do tham gia giao thong dong).

- Ché do tiét giam: Ché do nay heé thong s& tiét giam mot nira s6 dén khong hoat dong.
Cé4c dén sang tat sen k& nhau va cong suit giam mot nira. Thoi gian hoat dong cla ché do
nay tir 22 gid hdm trude t6i 6 git hom sau (thoi gian nay mat do tham gia giao thong it).
Tuy nhién tuy theo y muén cia ngudi quan ly van hanh c6 thé didu chinh thoi gian tiét

giam cho thich hop.

~ Ché d0 hoat dong clia tu diu khién: Khi cong tic S & vi tri dong luc d6 hé thdng sé& hoat
dong tu dong theo chu ky lam viéc duoc cai dat trude cho PLC. Khi & ché do tu dong van



hanh, khoi dong tir K1 dong tat ca cac dén déu sang (ddu day theo tht tu pha A;C;B;C).
Khi den che do tiét giam K1 ngit , K2 dong lac nay chi con cac dén pha A; B sang pha C
s& bi tit tiét giam. Ché do bang tay khi S1 dong, K1 dong tét ca cac dén deu sang. Khi S2
dong, K2 doéng luc nay chi con cic dén pha A; B séng pha C s& bi tat tiét giam. Ché do
bang tay dung dé thir dén, kiém tra hodc st dung khi c6 su cb v6i ché do tu dong.

2. Ché do bang tay:

- 0 che d6 nay cho phép ngudi kiém tra va ngudi st dung thao tac dé dang, nhanh chong
viée tit bat hé thong. Phuc vu cong téc kiém tra, sira chita va khi ¢6 su cd.

KIEM TRA SUT AP

Cong thire tinh to4n sut &p trén duong day:
Vimax = 5% x 220V = 11V
Vi=LxIxVc
Va4 : DO sut ap, ton thét dién ap thuc té (V)
L : Chiéu dai tir ngudn dién dén phu tai (m)
Trudng hop tai phan bd déuL=1/2
I : Dong dién tai trong 1 pha day cap (A)
Ve Dién 4p roi trén chiéu dai ctia mach d6i véi day dong 10 14 2,8 (V/Km); (V/Km).

* Ti chiéu sang 5 :

+ Chiéu dai tuyén day dai nhit: 473 m.

+ 86 dén phan b trén tuyén nay 1a 11 dén

+ Dong dién tai trong 1 pha: I, = (11 x 100) / (220 x 0,85) = 5,9 A
=>Vq=(473/2x5,9x2,8)/ 1000 =39V <11V.
=> D0 sut ap cua nhanh cép nam trong pham vi cho phép theo tiéu chuén chiéu sang.
=> Chon ddy CXV/DSTA/PVC 4x10mm? st dung lai 1am day chiéu sang.



PHAN 2: THUYET MINH BIEN PHAP THI CONG

1. Khi thi cong trén doan dwong ciia cong trinh:

- Don vi thi céng phai dam bao cho xe va nguoi luu thong binh thuong, sau khi xay dung
mé&i hé thong chi€u sang cong cong phai ddm bao anh sang phuc vu cho hoat dong giao
thong, ddm bao an ninh va tao m§ quan cho khu vuec.

2. Khi xiy dyng hé théng chiéu sang cong cong: Pon vi thi cong phai cé bién phap thi
cong tong thé nhw sau:

- Vat tu, nhén su, xe may thi cong phai dugc chuén bi that tdt dam bao an toan trong subt
qua trinh thi cong.

- Phuong thie thi cdng theo phuong thirc cudn chiéu, lam xong doan nao vé sinh don dep
doan do.

- Don vi thi c6ng phai quan hé chat ché& v6i chu dau tu, tu Van giam sat, don vi thié ké va
cac co quan lién quan giai quyét cac trd ngai, vudng mic ( néu c6 ) dé dua cong trinh sém
vao sur dung.

3. Mit bang:

- Pon vi thi cong kiém tra tong thé toan dién mat bang thi céng, két hop véi chi dau tu giai
quyét cac vudng mac néu co.

4. Vit tu:

- Don vi thi cong phai tap két ding vét tu ching loai, s& luong nhu thiét ké ( Bang phu luc
liét ké vat tu ) vé vi tri tot nhat chuin bi cho thi cong.

5. Tién d9 thi cong:

- Pon vi thi cong xay dung tién do thi cong cong trinh ¢6 kém theo biéu d6 thi cong cho
phu hop va dugc su chip thuan ciia chu dau tu — don vi tu véan giam sat.

6. Bién phap an toan lao dong:
- Tranh gy cham chap va dung vao luéi dién trung ha thé, duong day dién thoai hién hiru

- Trong sudt qua trinh thi cong, cac cong nhén tham gia cong trinh déu duoc trang bi bao
ho lao dong va duoc hudn luyén triét dé thi tuc vé bién phép an toan lao dong.

7. Bién phap bao dam chit lrgng cong trinh:
- Pon vi thi cong st dung ding vat tu, chung loai s& luong nhu thiét ké yéu cau.
- Vat tu trude khi dua vao cong trinh phai ¢6 phiéu kiém nghiém cua co quan chirc nang

giam dinh, c6 bién ban nghiém thu k¥ thuét cta chu dAu tu, don vi tu vAn gidm sat trude
khi dua vao thi cong.

- V& thi cong ding thiét ké duoc duyét, cac hang muc thi cong khuét hodc trén cao dugc
kiém tra k¥ gitra chu dau tu, don vi tu van gidm sat trude khi tién hanh cong viéc khéc.

- Chiu sy giam sat thuong xuyén vé chét luong cong trinh ctia Chu dAu tu, don vi tu vn
giam sat.

- Moi su thay ddi vé thiét ké déu phai c6 y kién ctia Chu dau tu, don vi tu van gidm sét,
don vi thiét ké ddng 1ap bién ban ghi vao s6 nhat ky cong trinh.



PHAN 3: THUYET MINH DU TOAN

1. Can cir 13p dw toan:

- Pon gi4 vt tu thiét bi: 4p dung theo mat bang gia theo thang cta lién s& tai chanh — Xay
dung hodc b4o gia ctia nha san xuat, nha cung cap ;

- Can cir Luat xay dung s6: 50/2014/QH13 ngay 18/06/2014 cua Qubc hoi;

- Luat xay dung sb: 62/2020/QH14 ngay 17/06/2020 ctia Québc hoi;

- Chi phi thdm tra phé duyét quyét toan theo Théng tur 10/2020/TT-BTC ngay 20/02/2020
cua Bo Tai Chinh.

- Can clr Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 ctia Chinh pht vé quan 1y chi phi

dau tu xay dung cong trinh;

- Can cu Thong tu s6 11/2021/TT-BXD ngay 31/8/2021 cua By X&y dung vé viéc hudng
dan mot s6 ndi dung xac dinh va quan ly chi phi dau tu x8y dung;

- Céan ctr Thong tu s6 12/2021/TT-BXD ngay 31/08/2021 ctia Bd Xay dung vé viéc ban
hanh dinh mc xay dung;

- Can ctr Théng tu sé 13/2021/TT-BXD ngay 31/08/2021 cua B Xdy dung vé huéng dan
phuong phap xéac dinh céc chi tiéu kinh té k¥ thuat va do boc khoi lugng cdng trinh;
- Can ct Quyét dinh s6 319/QD-SXD ngay 19 thang 07 ndm 2022 cia S¢ Xay Dung tinh
Long An v€ viéc cong b6 don gia nhén cong xdy dung, don gid nhén cong tu van xay
dung, bang gia ca may va thi€t bi thi cong xdy dung trén dia ban tinh Long An ndm 2022;
2. Khéi lwgng chinh:
+ 202 tru dén STK cao 8m
+202 can don cao 2m vuon 1,5m
+ 202 bd den LED 100W
+ 05 tu diéu khién
3. Tong kinh phi: Theo dy toan dinh kem
4. Nguon von dau tw: Ngén sach nha nudc ]
5. Hinh thirc quan ly dw 4n: Chu dau tu truc ti€p quan ly du én



PHAN 4: QUY TRINH BAO TRI VA KHAI THAC CONG TRINH

1/ Can cir 1ap quy trinh bdo tri cong trinh:

- Can ct nghi dinh s6 : 114/2010/ND-CP ngay 06/12/2010 ciia Chinh pht vé bao tri cong
trinh x4y dung.

- Can clr nghi dinh s6 : 11/2010/ND-CP ngay 24/02/2010 cua Chinh phu vé quan Iy va
bao vé két cau ha tdng giao thong dudng bo; Nghi dinh s6: 100/2013/Nd- Cp
ngay2/09/2013 ctia chinh phu sira d6i, bb sung mot sé diéu ctia Nghi dinh sé: 11/2010/ND-
CP ngay 24/02/2010 ctia chinh phii quy dinh vé quan 1y va bao vé két cau ha ting giao
thong duong bo.

- Can ctr nghi dinh s 10/2013/ND-CP ngay 11/01/2013 cta Chinh phu quy dinh vige
quan ly st dung va khai théc tai san két cau ha tang giao thong duong bd.

- Can ctr nghi dinh s : 18/2012/NB-CP ngay 13/03/2012 ctia Chinh pht v& quy béo tri
dudng bo.

- Can cu nghi dinh s6: 06/2021/ND-CP ngay 26/01/2021 ctia Chinh pha vé viée quan ly
chat luong cong trinh xay dung.

- Cén cir thong tu s6: 52/2013/TT-BGTVT ngay 12/12/2013 ctia Bo giao thong vén tai vé
viéc quy dinh v€ quan ly, khai thac va bao tri cong trinh dudng bd.

- Cén cu vao hd so thiét ké ban v& thi cong va du toan ciia cong trinh trén do don vi tur
van lap.

- Can clr vao ho so hoan cong ctia cong trinh trén do don vi thi cong lap.

2/ Quy chuin, tiéu chuin ky thuit ap dung bio tri cong trinh:

- Luét bao vé& moi truomg 05/2005/QH. 11 ngay 29/11/2005 cua nha nude cong hoa xa hoi
cht nghia Viét Nam.

- Théng tu sé 12/2006/TT-BTNMT ngay 26/12/2006 cia B) tai nguyén moi truong.

- Nghi dinh 81/2009/ND-CP ngay 12/10/2009 ctia chinh pht va cac quy dinh hi€én hanh
cua nganh dién.

- Két ciu bé tong va bé tong cdt thép lap ghép — thi cong va nghiém thu
TCVN9115:2012.

3/ Quy trinh bao hanh cong trinh:

- Du 4n thudc nhom C, thoi gian bao hanh 1a 12 théng tinh tir ngay nghiém thu va ban
giao cong trinh dua vao st dung. Trong thoi gian bao hanh nha thau thi cong chiu trach
nhiém stra chita nhitng hur hong do nha thau thi cong khong dam bao chét luong gdy ra.
Hét thoi gian bao hanh cong trinh cht dau tu t chirc ban giao cho don vi quan ly, td chirc
duy tu bao dudng theo dung quy dinh.tai théng tu so6 : 52/2013/TT-BGTVT ngay
12/12/2013 vé viéc quy dinh quan 1y, khai thac va bao tri cong trinh duong bo.

4/ Quy trinh van hanh céng trinh:
a. Ché do tw dong:

- Ché d6 hoat dong chung: Pén dugc diéu khién boi PLC lap trinh sn v6i chu ky 12 gio
(18 gi hom trude toi 6 gid hom sau). Thoi gian nay ¢ thé cai dat diéu chinh thoi gian chu
ky hoat dong ctia PLC cho phu hop v6i timg mua, tiy theo y cua don vi s dung, van hanh
hé thong.



- Ché d6 st dung toan bod cong suat clia cac dén: O ché do nay tat ca cac dén cuia hé
thdngdéu sang véi toan bd cong sudt cia cdc den. Thoi gian hoat dong ctia ché d6 nay tir
18 gio té1 22 gio (thoi gian nay mat 6 tham gia giao thdng dong).

- Ché a6 tiét giam: Ché d6 nay hé thong s& tiét giam mot nira sd dén khéng hoat dong.
Céc deén sang tat sen k& nhau va cong suat giam mot nira. Thoi gian hoat dong ctia ché do
nay tir 22 gi¢ hém trude t6i 6 giv hom sau (thoi gian nay mét do tham gia giao thong it).
Tuy nhién tiy theo ¥ mudn ctia ngudi quan 1y van hanh c6 thé didu chinh thoi gian tiét
giam cho thich hop.

- Ché d6 hoat ddng cua tu diéu khién: Khi cong tic S & vi tri déng lic d6 hé théng s& hoat
dong tu dong theo chu ky 1am viée duoc cai dat trude cho PLC. Khi & ché do tu dong van
hanh, khoi dong tir K1 déng tét ca cac dén déu sang (ddu day theo thtr ty pha A;C;B;C).
Khi den che do tiét giam K1 ngat , K2 déng lac nay chi con cac den pha A; B sang pha C
s& bi tat tiét giam. Ché d6 bang tay khi SI dong, K1 dong tat ca cac dén deu sang. Khi S2
déng, K2 déng luc nay chi con cic dén pha A; B sang pha C s& bj tat tiét giam. Ché do
bang tay dung dé thir dén, kiém tra hodc st dung khi c6 su ¢ v6i ché do tu dong.

b. Ché do bang tay:

- 0 che do nay cho phép nguoi kiém tra va nguoi sir dung thao tac d& dang, nhanh chéng
viéc tat bat hé thdng. Phuc vu cong tac kiém tra, sira chira va khi c6 su cd.
5/ Phwong an bdo tri cong trinh:

a. Giai phap kiém tra:
- Kiém tra ti diéu khién: Kiém tra hé théng ct}iéu sang c6 hoat dong dung v d6 cia don
vi quan ly van hanh hay khong. Kiém tra cac thiét bi trong ti ¢6 hu hdng hay khong.
- Kiém tra bd dén: Kiém tra xem c6 bi dirt bong hay khong. Kiém tra chéa c6 bi md hay
khong. Kiém tra xem céc by den c6 bi nghiéng nga hay khong.

- Kiém tra day, phu kién: Kiém tra day c6 bj dut, trdy xudc hay khong. Kiém tra can dén,
tru dén c6 bi nghiéng nga, ri sét hay khong. Kiém tra phu kién, boulon...c6 bi hu hong hay
khong.

b. Giai phap sira chira, bao tri:
- Kiém tra ti diéu khién: Cai dat lai ding y d6 cta don vi quan 1y van hanh hay khong.
Tuy tinh trang hu hong céc thiét bi trong ti c6 the sira chita hodc thay maoi.

- K1em tra bo dén: Thay cac bd dén bi dut bong. Thao, lau chui chéa bi mo do bui, con
tring, néu qua m& hodc bi hu thi phai thay méi. Chinh lai cdc bo dén cho ngay ngan.

- Klern tra day, phu kién: Thay hodc nbi day bi dat, xu ly day bi trdy xudc quan bang keo
lai cin than va tach ra khoéi vi tri bi ca. Chinh lai can deén, tru dén cho ngay ngan, son lai
nhimg chd bi ri sét. Thay m&i phu kién, boulon...bi hu hong.



PHAN 5: PHONG CHONG ANH HUONG CUA CONG TRINH PEN MOI
TRUONG
I. CO SO PANH GIA ANH HUONG CUA CONG TRINH PEN MOI TRUONG
- Luét bao vé mdi truong 05/2005/QH.11 ngay 29/11/2005 ctia nha nude cong hoa xi hoi
chi nghia Viét Nam.
- Thong tu s6 12/2006/TT-BTNMT ngay 26/12/2006 cua B0 tai nguyén moi trudng.

- Nghi dinh 81/2009/ND-CP ngay 12/10/2009 ctia chinh phi vé cac quy dinh hién hanh cua
nganh dién.

- Tiéu chuén méi trudng trong linh vuc tiéng dn.
- Tiéu chuan méi truong trong linh vuc bao vé sinh thai.
- Quy pham trang bi dién phan II — hé thdng duong dan dién TCN-1984

I1. XAC PINH CAC ANH HUONG CUA CONG TRINH PEN MOI TRUONG

- Do cip dién ap khong cao, tuyén duong ddy khong dai nén nhimg tac dong clia cong trinh
d6i v6i cac dang moi truong vat ly va cac tac dong d6i v6i cac dang tai nguyén sinh vét,
cac hé sinh thai c6 tinh chat, pham vi va mirc d¢ anh huéng khong I6n. Péi voi du an nay
cac tac dong mai trudong cu thé 1a:

- Nhiing tac dong dbi voi dang méi trwong vat Iy: Theo tinh chit va quy md ctia du an da
dé cap & cac phan trén. cong trinh: Puong lién x3 Tan An - Phudc Tuy. Ly trinh:
Km3+609.25 — Km8+126.20. Hang muc: Xay dung méi hé théng dén chiéu sang khong
anh hudng hodc anh hudng khong dang ké déi véi cac dang moi truomg vt 1y.

- Theo tiéu chuén vé méi truong: Chat luong nude, chét lugng khong khi, chét lugng dat.
Du 4n khong gy ra chit thai c6 kha nang 1am nhidm ban hodc giy 6 nhiém chit luong
nude (nude mit va nude ngam), khong khi va chét lugng dat xung quanh cong trinh.

- Céc cong trinh khi xdy dung va sau khi hoan thanh dwa vao van hanh khong lam thay doi
tinh chat hay gia tri dat, nudc va khong khi.
L. KET LUAN

Déi v6i cac ving tuyén duong day di qua c6 thé dua ra mot vai két luan nhan xét nhu
sau:
- V& dia hinh: Dia hinh tuyén dudng day dién chiéu sang di qua tuong d6i bang phang.
- Tac dong rp(”)i trrong duge tinh todn lua chon han ché murc tdi da nhat trong giai doan
khao sat, thiét ké, xy dung ciing nhu trong giai doan quan ly van hanh.

Lién danh Cong ty cb phén tu van xay dung giao thong Long An — Lién hiép khao

sat dia chat cong trinh nén mong va moi truong Kinh trinh UBND Huyén Can Puéc va cac
ban nganh lién quan xét duyét hd so dy 4n dau tu xdy dung cong trinh: Duong lién x& Tan

An — Phuée Tuy. Ly trinh: Km3+609.25 — Km&+110.10. Hang muyc: Xéy dung moi hé
thdng dén chiéu sang thudc dia phan huyén Can Puéc, tinh Long An dé sém trién khai 6

chirc thi cong cong trinh./.

Viét thuyét minh GIAM POC
-5 B o
Bii Thdi Sinh Gviin Mink Hiin



DIALuX

duong 14m_khu vuc_khong pc

Created with DIALux

§



\

duong 14m_khu vuc_khong pc

Preface

DIALUX



duong 14m_khu vuc_khong pc

Table of Contents

COVEE'  covvooimsns ms 66665 506 %% 5 SRuUMESMA i 5 8§ R ¥ 8 B BB B A TS 008 ST 5T H 5 En s e e omtrnssoss v s 2 8 0 2 %o 3 8 0 o 0 0 pomions 1
PEEFAER wwrvons s iss 56 ensapa0spumaos st i an N R AREEAS 5 B8 ¥ ar pes e ssmns ko o e s soes oo s o wmmiom 2
Table Of COREBNES wommmmms io oot 5 8 5 5 8 8 5 A5 5 T E S BT G 55 55 5 0 5 2 v v o mpoum v 1o 5 0 o o e s 8 8 1 Ie sowiionion simicat ot o1 ot st o 41 & 3
DESCIIPLION « v+ v v vt s e e e e e 4
Luminaire ||St .................................................................................. 5

Product data sheets

Not yet a DIALux member - STREET LIGHT 100W (1X SL7B-T00W)  « oo vvvee 6

road - Alternative 2

DESCIIPLION -« v v v e e e e 7
Summary (according to EN 13201:20T5) « -« v oo v vt mnme ottt et e 8
ROBAWAY T (M2) -« v e e e e et et e 11
GIOSSAMY ++ v+ v v v v et et 24



duong 14m_khu vuc_khong pc D IA Lu x

S e

et
hEsnals

e
i

s

Description



duong 14m_khu vuc_khong pc

Luminaire list

DIALux

Drotal Protal Luminous efficacy
105490 Im 7091 W 148.8 Im/W
pCes. Manufacturer Article No. Article name P o Luminous efficacy
7 Not yet a TEMBIN-C  STREET LIGHT 100W 101.3W 15070 Im 148.8 Im/W
DIALux
member

Ul
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Product data sheet

Not yet a DIALux member - STREET LIGHT 100W

Article No. TEMBIN-C
P 101.3W
®ramp 15070 Im
Pruminaire 15070 Im

n 100.00 %
Luminous efficacy 148.8 Im/W
ccT 3000 K

CRI 100

DIALUX

e}
o /’\ —

Polar LDC

o
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road

Summary (according to EN 13201:2015)

R

o
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L

Roadway 1 (M2}, 630.00 m?
Tarmac: CIE R3, g0: 0.070

4500 m

|
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road

Summary (according to EN 13201:2015)

P
NN
\ e
m\:w X
\/)
Manufacturer Not yet a DIALux
member
Article No. TEMBIN-C
Article name STREET LIGHT 100W
Fitting 1x SL7B-100W

P 1013 W

PLamp 15070 Im
®ruminaire 15070 Im
n 100.00 %

STREET LIGHT 100W (both sides offset)

Pole distance 45.000 m
(1) Light spot height 10.000 m
(2) Light pointoverhang 1.000m
(3) Boom inclination 10.0°

(4) Boom length 1.506m

Annual operating hours

4000 h: 100.0 %, 101.3 W

Wattage / route

44572 W/km

ULR/ULOR

0.00/0.00

Max. luminous intensities

Any direction forming the specified angle from the
downward vertical, with the luminaire installed for
use.

>70° 472 cd/kim
> 80°: 150 cd/kim
>90°: 8.56 cd/kim

Luminous intensity class G*1
The luminous intensity values in [cd/kim] for

calculation of the luminous intensity class refer to the
luminaire luminous flux according to EN 13201:2015.

Glare index class D.5
MF 0.85

DIALux

A |
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road

Summary (according to EN 13201:2015)

Results for valuation fields
A maintenance factor of 0.85 was used for calculating for the installation.

DIALux

Symbol Calculated Target Check
Roadway 1 (M2) Lay 1.60 cd/m? >1.50 cd/m?

Uo 0.49 >0.40

U@ 0.67 20.60

T 7% <10%

Re 0.53 20.35

(2) Setpoint changed by the planner, deviant to the norm

Results for energy efficiency indicators

Symbol Calculated Energy Consumption
road Do 0.011 W/Ix*m? -
STREET LIGHT 100W (both D 1.3 kWh/m? yr 810.4 kWh/yr

sides offset)




duong 14m_khu vuc_khong pc D l A Lu x

road
Roadway 1 (M2)

Results for valuation field

Symbol Calculated Target Check
Roadway 1 (M2) Lav 1.60 cd/m? >1.50 cd/m?

U 0.49 >0.40

U@ 0.67 >0.60

TI 7% <10%

Re 0.53 >0.35

Results for observer

Symbol Calculated Target Check
Observer 1 Ly 1.60 cd/m? >1.50 cd/m?
Position:
-60.000 m, 1.750 m, 1.500 m Us 0.50 >0.40

U@ 0.67 20.60

TI 6% <10%
Observer 2 Lav 1.61 cd/m? >1.50 cd/m?
Position:
-60.000 m, 5.250 m, 1.500 m Us 053 >040

u@ 0.82 20.60

TI 7% <10%
Observer 3 Lav 1.61 cd/m? >1.50 cd/m?
Position:
-60.000 m, 8.750 m, 1.500 m Us 0.54 >0.40

U@ 0.81 20.60

il 6 % <10%
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road

Roadway 1 (M2)

DIALUxX

Symbol Calculated Target Check
Observer 4 Ly 1.60 cd/m? >1.50 cd/m?
Position:
-60.000 m, 12.250 m, 1.500 m
Uo 0.49 >0.40
U@ 0.67 >0.60
TI 5% <10%
(2) Setpoint changed by the planner, deviant to the norm
17
£ 17
20 20
23 23
26 26
43
20 4G 29 14.00 m
.
32 29 = 29
&g a2 8z .. ..
40 35 26 32 76 35 57 40
43
23
— 20
3 A
45.00 m
Maintenance value, horizontal illuminance [Ix] (Iso-illuminance curves)
17 T TS E 25 30 3 53 26 G A 16 15
21 .20 19 20 23 29 38 11 36 20 23 20 13 20 21
25 23 22 23 26 32 39 43 39 32 28 23 22 23 25
29 2 25 25 28 33 40 45 40 33 23 25 25 27 29
34 30 27 27 29 33 38 44 39 33 29 27 28 30 34
33 (32 28 283 2 31 37 42 38 32 22 28 29 33 3
41 34 30 23 28 30 35 39 36 31 28 29 30 35 4 DR
a2 35 30 28 27 28 32 35 32 23 27 28 31 36 43
43 36 3C 26 25 25 28 .30 28 26 25 26 31 37 43
42 .35 28 24 22 22 24 95 24 23 22 24 29 36 42
- .39 32 285 21 19 13 20 21 20 19 19 21 28 33 39
¥ 33 28 22 19 17 17 17 17 15 18 18 18 23 28 33
45.00 m
Maintenance value, horizontal illuminance [Ix] (Value grid)
m 1,500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34500 37.500 40.500 43.500
13417 1674 1670 1639 1724 2025 2509 3033 3399 3100 2575 2025 1674 1597 1629 1652
12.250 2064 1990 19.12 1999 2326 2926 36.16 4050 3633 2962 2336 1984 1896 1978 20.52
11.083 24.75 2318 21.84 2260 2586 3178 3888 4306 3922 3224 2618 2274 2196 2334 2476
9.917 29.19 2475 25.18 3291 40.31 2803 2537 2498 29.31

26.61

2073

3982

4458

3335

2692
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road

Roadway 1 (M2)

DIALUXx

m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
8750 3370 2968 2714 2719 2853 3269 3897 4382 3950 3312 2886 2743 2752 3016 3394
7.583 3779 3219 2868 28.04 2871 3145 3743 4202 3803 3196 2909 2828 2911 3282 3816
6.417 4051 3406 29.78 2827 2810 29899 3509 3907 35567 3052 2844 2854 30.18 3470 40.91
5250 4226 3543 3034 2757 2689 2803 3178 3465 3219 2850 2718 2782 3069 3600 4258
4083 4308 36.03 30.14 2622 2472 2545 2802 2975 2824 2579 2486 2647 3056 3652 4346
2917 4182 3514 2861 2386 2190 2233 2409 2506 2416 2251 2197 2411 2905 3554 4214
1750 3927 3246 2598 2136 1921 1941 2038 2072 2024 1929 19.01 2135 2625 3287 3932
0.583 3282 27.66 2245 1857 1658 1651 1679 1661 1645 1611 1605 1834 2277 2843 3331
Maintenance value, horizontal illuminance [Ix] (Value chart)
Eav Emin Emax g1 92
Maintenance value, horizontal illuminance 28.4 Ix 16.0 Ix 446 Ix 0.56 0.36
18- 1772 15 ] 088
13 1.0
1.3 ,
- 18 (3
2. k]
22 g
18 =
6 5 L 14.00 m
E 13
13
_'; 12 18 13 j
L3
4500 m
Observer 1: Maintenance value, luminance with dry roadway [cd/ m? (Iso-illuminance curves)
BA] () T.3 T3 1.3 T3 T s o ¢ PR Uod USU [SR-CY U 1RY
1.4 1.3 16 1.7 1.7 18 15 14 1.3 1.1 1.0 1.0 1.1 1.2 1.4
1.8 19 19 20 15 18 1.7 15 15 1.4 A3 1.3 14 15 7
22 22 21 2.1 19 18 1.8 18 17 18 15 15 15 138 2.0
23 22 2.0 13 1.8 1.3 1.8 18 18 17 1.6 16 7 18 2.0
22 20 1.3 1.8 17 1.7 18 18 1.8 18 1.6 17 18 13 19
: £ h ¥ J : : ? o d ‘ A
2.0 1.8 17 BT 1.6 1.3 1.7 1.3 18 1.8 1.7 1.7 157 1.8 1.9
1.8 18 1.5 15 1.5 14 146 1.3 1.8 17 1.3 1.8 18 17 13
1.7 1.6 14 14 14 1.4 18 17 1.3 18 1.3 18 1.8 13 13
1.7 15 14 13 1.3 4 18 13 1.9 1.8 13 1.9 18 1.3 1.7
13 1.4 1.3 1.3 1.3 1.4 1.8 13 1.9 19 18 1.8 13 17 15
— . N 1
y 13 1.2 1.1 1.1 1.2 1.3 1.4 15 1.7 17 1.6 18 1.5 1.4 148
45.00 m

Observer 1: Maintenance value, luminance with dry roadway [cd/m? (Value grid)
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road

Roadway 1 (M2)

DIALUX

m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34500 37.500 40.500 43.500
13.417 098 115 125 1.30 1.34 1.32 1.24 1.19 1.06 0.95 0.84 0.80 0.84 0.90 1.03
12250 136 153 162 1.70 1.68 1.61 1.52 1.43 1.28 1.14 1.02 1.02 1.07 1.19 1.40
11.083 1.80 193 194 1.96 1.89 1.77 1.66 1.59 1.49 1.36 1.27 1.30 1.36 1.53 1.74
9.917 224 219 211 206 1.91 1.82 1.77 1.76 1.68 1.57 1.52 1.54 1.63 1.78 1.99
8750 232 216 202 194 1.82 1.82 1.80 1.83 1.77 1.67 1.61 1.65 1.68 1.82 2.02
7.583 215 198 184 180 1.73 1.68 1.75 1.83 1.76 1.64 1.62 1.67 1.64 1.80 1.94
6417 196 179 167 165 1.61 1.53 1.67 1.80 1.75 1.65 1.70 1.72 1.68 1.76 1.88
5250 1.82 164 153 149 1.46 1.44 1.61 1.75 1.76 1.71 1.76 1.75 1.77 1.75 1.81
4083 174 157 143 139 1.38 1.43 1.57 1.71 1.77 1.79 1.81 1.79 1.82 1.79 1.78
2917 186 151 138 131 1.33 1.40 1.57 1.76 1.87 1.85 1.84 1.86 1.84 1.76 1.74
1750 154 142 131 127 1.33 1.43 1.59 1.78 1.89 1.86 1.82 1.81 1.76 1.67 1.62
0583 127 119 111 1.08 1.16 127 1.39 1.53 1.65 1.66 1.58 1.57 1.53 1.43 137
Observer 1: Maintenance value, luminance with dry roadway [cd/m3 (Value chart)
Lav Lmin Lmax g1 g2
Observer 1: Maintenance value, luminance with dry 1.60 cd/m?>  0.80 cd/m? 232cd/m?> 0.0 0.35
roadway
1.2-°77 17 4 1.0
; 1.2
19 14
18
- o 2.1 17
26 -y .2
v 19 2.1
1.9 1.9 14.00 m
' 2.1
18
—’i 14 2.1 1.7 :
45.00 m
Observer 1: Luminance with new installation [cd/m?] (Iso-illuminance curves)
14
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road

Roadway 1 (M2)

T2 T 5 a5 5 6 4 R 2 Tt pR=:} JRoRE SR T T2
15 1.3 19 2.0 2.0 1.9 1.3 17 1.5 1.3 1.2 1.2 1.3 1 16
2.1 7.3 2.3 23 22 24 2.0 1.9 1.8 18 1.5 15 1.8 1.3 2.0
26 26 23 P 22 2.1 2.1 2.1 20 1.9 1.8 1.8 1.8 21 2.3
X 25 2.4 23 2.1 2.1 2.1 22 2.1 20 1.9 1.9 20 2.1 24
25 23 272 2.1 2.0 20 2.1 22 2.1 19 1.9 20 1.9 241 23
23 21 20 19 19 18 20 21 21 18 20 20 20 21 22 o
2.1 19 1.3 1.7 1.7 1.7 1.8 2.1 2.1 20 2.1 2.1 2.1 2.1 2.1
20 1.9 17 1.6 18 1.7 1.3 20 2.1 2.4 2.4 2.1 2.1 2.1 2.
19 1.3 16 1.5 18 17 1.9 2.1 22 22 22 2.2 22 2.1 2.0
sy 18 1.7 1.5 15 15 1.7 1.9 2.1 2.2 22 2.1 2.1 24 20 1.
s 15 1.4 1.3 43 14 15 16 18 1.3 1.9 19 138 1.3 1.7 163
45.00 m
Observer 1: Luminance with new installation [cd/m?] (Value grid)
m 1.500 4.500 7.500 10.500 13,500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
13.417 116 136 147 1.53 1.58 155 1.46 1.40 1.25 112 098 094 099 1.06 1.21
12250 160 179 1.91 201 1.97 1.89 1.79 1.68 1.51 1.34 1.20 1.19 1.26 1.40 1.64
11.083 212 228 228 230 222 208 1.95 1.87 1.75 1.60 1.50 1.53 1.61 180 205
9917 264 258 248 242 224 214 208 2.07 1.98 1.85 1.79 1.82 1.92 210 235
8750 273 254 238 229 214 214 212 216  2.08 1.96 1.90 194 197 214 238
7583 253 233 217 212 204 198 2.06 2.15 2.08 1.93 1.97 1.96 1.93 212 228
6417 231 210 196 194 189 1.80 1.96 2.1 2.06 194 200 2.02 197 207 2.21
5250 214 193 180 175 1.72 1.69 1.89 206 207 202 207 206 208 205 213
4083 204 185 169 164 163 1.68 1.84 2.02 2.09 2.11 2.13 2.1 214 210 2.09
2917 195 178 162 154 156 165 1.85 2.07 2.19 217 217 219 216 207 2.04
1750 181 167 155 1.49 1.57 1.68 1.88 2.10 2.23 2.19 214 213 2.07 1.97 1.91
0583 149 140 130 1.28 1.37 1.49 1.63 1.80 1.95 1.95 1.86 1.85 1.80 1.68 1.61
Observer 1: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax g1 g2
Observer 1: Luminance with new installation 1.89 cd/m? 0.94 cd/m? 2.73 cd/m? 0.50 0.35
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road

Roadway 1 (M2)

.
12113 1.4 ~0.92
1
1.7 13 2
1.8 1.4
75 1.9
18 i3
17 18
14.00 m
15
— 1.3
— 13
1.3 5 18
1.0 = 1 1.4
45.00 m
Observer 2: Maintenance value, luminance with dry roadway [cd/m? (Iso-illuminance curves)
Ak (] T4 R T R 1.3 Tz ] UsS SR [IR:15] Ugt [2R°3] ¥
18 1.7 1.7 A7 1.7 1.8 1.6 s 1.3 12 11 1.1 1.2 1.3 1.5
1.9 2.0 19 1.9 1.5 1.8 17 1.7 18 1.4 14 14 1.5 17
28! 2.0 2.0 2.0 1. 1.3 RE: 1.3 1.7 . 13 15 1.8 1.7 19
2.0 1.9 1.9 1.8 1.8 1.8 18 1.3 1.7 1.8 1.5 15 1.8 1.7 19
1.9 1.8 1.7 17 1.7 13 17 1.8 1.7 18 18 18 18 1.7 1.3
18- 47 16 1.8 15 16 17 13 1.8 1.7 17 17 1.7 1.7 13 1300im
N 17 18 1.5 13 15 15 1.7 RE: 13 18 1.8 1.8 1.3 1.7 1.3
1.8 1.6 1.5 15 1.5 1.8 1.7 1.9 2.0 1.9 1.9 13 1.8 1.3 1.3
7 16 15 T4 NE: 18 17 19 2.0 20 19 18 RE 18 17
1.5 td 1.3 12 1.3 1.4 1.8 13 1.9 1.9 18 1.8 1.7 1.7 1.6
12 £ 598 035 1.0 1.1 1.2 1.4 13 1.8 1.5 15 15 1.4 133
45.00m
Observer 2: Maintenance value, luminance with dry roadway [cd/ m? (Value grid)
m 1,500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40500 43.500
13.417 112 129 136 140 141 136 127 122 110 099 088 086 091 099 113
12250 156 168 172 175 171 163 156 147 134 122 1N 112119 13 1.51
11.083 191 196 193 195 187 178 1.7 166 157 145 136 136 142 156 174
9.917 211 204 198 19 18 18 18 18 172 158 151 150 155 166  1.87
8750 204 194 188 184 178 178 178 181 173 160 152 155 156 170 186
7583 193 18 172 172 169 163 173 18 173 151 162 162 156 167 184
6417 1.82 167 160 160 158 155 172 184 181 168 170 168 166 172 181
5250 175 162 153 152 152 153 169 18 18 180 18 177 177 173 179
4083 175 162 149 145 147 15 174 192 19 191 189 183 185 180 179
2917 168 157 146 1.4 148 158 175 193 202 198 194 193 18 178 175
1750 148 136 126 123 132 142 159 179 191 189 183 18 175 165 160
0583 118 1.08 098 095 1.02 11 123 139 153 157 153 153 149 139 132
16

ts
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road

Roadway 1 (M2)

Observer 2: Maintenance value, luminance with dry roadway [cd/m? (Value chart)

Lav

DIALUx

Lmin Lmax a1 g2
Observer 2: Maintenance value, luminance with dry 1.61cd/m*  086cd/m?*  211cd/m? 053 0.41
roadway
1.4 15 1.7 (i
LT I
23 2.1 1.7
24 =
2. 13
2.0 23
1 14.00 m
1.8
- 2:1
1= 1.7 2.1
$. PR 2 3
: 1.2 = 20 i7
1
45.00 m
Observer 2: Luminance with new installation [cd/m?] (Iso-illuminance curves)
T3 TS5 ) ) iz T8 TS T ] T2 T0 10 T (P =3
1.8 20 29 2.1 2.0 19 18 1.7 1.8 1.4 1.3 1.3 1.4 1.5 1.8
2.3 23 23 2.3 22 24 29 2.0 1.3 7 13 18 1.7 1.3 20
25 24 23 23 22 22 271 2.1 20 19 13 18 18 2.0 2.2
2.4 23 22 22 2.1 21 2.1 2.1 2.0 1.9 1.8 1.8 1.8 2.0 22
23 2.1 2.0 29 2.0 1.9 29 21 20 19 19 1.9 1.8 2.0 22
2420 1S £ -fg FE - 20222 20 200 Z0 - 20 20 2 o
— 2.1 12 1.8 1.8 1.8 18 2.9 22 2:2 2.4 2.1 2.1 2.1 2.9 2.1
2.1 13 1.8 1.7 17 1.8 29 23 23 22 22 2.2 2.2 2 2.1
20 13 17 17 17 13 21 23 24 23 23 23 22 2 2
1.7 1.6 1.5 1.4 186 1.7 1.9 2.1 29 22 21 2.1 2.1 19 18
P14 13 1.2 1 1.2 1.3 1.5 18 8 1.3 1.3 1.8 1.8 18 1.6 %
45.00 m
Observer 2: Luminance with new installation [cd/m?] (Value grid)
m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
13417 132 152 160 164 166 160 1.49 1.43 129 147 104 1.0 107 117 133
12250 1.83 198 202 205 201 192 183 1.73 158 144 131 132 140 154 178
11.083 225 231 227 229 220 209 201 1.95 185 1.7 1.60 160 167 183 205
9.917 248 240 232 231 217 216 212 212 203 186 178 177 183 196 220
8750 240 228 222 217 209 210 209 213 204 18 179 182 183 199 219
7583 228 212 203 202 199 192 204 214 204 189 1.91 1.91 183 1.9 216
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road

Roadway 1 (M2)

m 1500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
6.417 214 197 » 1.89 1.88 1,’86 1.82 2.02 2.17 2.13 1.97 2.00 1.98 1.95 2.02 213
5250 206 191 1.80 B 1,%9 1.79 ’1.80 1.98 2.16’ " 2.1é ’ 2.1 ” 214 2.09 2.08 2.03 ‘ 2.1
4.083 206 1.90 1A7’6’ 1.71‘ 1 ,7?; 1.83 2.04 2.26 2.36 2"24 2.23 2.16 2.18 212 PAN
2917 198 1.85 A1.71 1.66 1.74 1.86 2.05 2.27 2.38 2.33 '2'29 2.27 2.19 2.09 2.06
1.%50 174 160 148 1,45 1.55 1.67 1.8% ‘ 2.10 ’ 2:25 2.22 215 2.14 H 2.06 ‘ 1.94 "1,88

0583 139 127 115 112 1.20 130 1.45 1.63 1.80 1.84 1.80 1.80 1.76 1.64 155

Observer 2: Luminance with new installation [cd/m?] (Value chart)

Lav Lmin Lmax g1 g2
Observer 2: Luminance with new installation 1.89 cd/m? 1.01 cd/m? 248 cd/m?  0.53 0.41
1% ) d 1.1
17 73
L3 14
s
7 1.8
17 14.00 m
1.8
7o
T3 1.4 2.1
= 1.8 e
] 0.92 16t 14 73 4
45.00m
Observer 3: Maintenance value, luminance with dry roadway [cd/m? (Iso-illuminance curves)
1 <) 1.0 .3 1.2 T.= 1.3 1.3 1.2 T Uy [PATE T 1
1.7 1.8 1.8 18 17 1.7 1.8 145 1.4 1.3 1.2 1.2 13 1.4 18
1.9 1.9 1.9 19 1.3 18 1.7 7 13 15 14 1.3 4 1.3 AT
3 1.8 1.8 18 1.8 1.8 1.8 18 17 1.5 14 1.4 14 1.5 1.7
1.8 1.8 1.8 1.8 1.7 1 1.3 1.3 1.7 16 1.5 15 1.5 15 1.7
P : .
1.3 1.7 18 17 1.7 17 18 19 1.3 16 18 1.8 1.5 13 1.8
) ) ) 14,
1.8 18 16 1.6 1.6 18 18 1 E R R t7 1.7 17 1.3 99.m
1.3 1.7 1.8 1.6 1.8 17 19 20 2.0 19 19 1.8 1.8 1.3 1.8
1.3 1.7 1.8 13 1.7 13 2.1 22 2.1 20 18 1.9 1.8 13
1.8 1.5 1.4 14 1.5 18 2.0 2.1 2.1 20 20 1.9 1.3 1.7
1.4 12 KR 1.1 13 1.5 1.7 1.9 1.8 1.8 1.8 17 1.5 15
P 1.0 0.80 038 0.97 1.1 1.2 14 5 1.4 1:5 15 14 133
45.00 m
Observer 3: Maintenance value, luminance with dry roadway [cd/m? (Value grid)
m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
13417 131 145 149 149 146 139 131 126 1.5 1.06 095 094 101 1.10 1.24
18
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road

Roadway 1 (M2)

m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
12250 1.70 1.78 178 1.77 T.7§ ‘ 1.66 1.61 1.54 1.42 1:31 1.20 1.20 1:.27 1.37 1.55
11.0é3 185 1.88 1.86’ 1‘.89v 1.86 1.7"3 1.75 1.70 1.61 V 1.47 137 1.34 1.39 1.51 1.67
9.917 1.8’7‘ 1.54 1.83 '1‘.83 1.80 1.81 1‘.77 1.78 1.69 V 1:52 V 1.43 1.40 1.43 1.54 1.73
8750 181 177 176 176 1.74 1.74 1.76 1.79 1.71 1.55 1.49 1.51 1.47 1.58 1.7
7.583 7.86 1.70 164 166 1.68 1.66 ’ 1.78 ‘ 1.85 4 1.%9 . 1.62 1.63 1.58 1.52 1.63 1.78
6.417 176 164 1860 1.63 1.64 1.64 1.78 1.94 1.90 1.76 1.75 1.70 1.67 1.68 1.79
5.250 N 1.%9 168 ’41.59 ‘ 1160 . Wlfﬂk 1 68 1.89 ‘ 203 ZOO ’ 1.93 . 1:90 1.81 ‘ 1.79 175 1.80
4.083‘ 177 167 158 1.56 1.65 1.74 1.92 2.12 2.15 2.05 2.00 192 1.88 1.82 1.81
2917 159 149 139 137 1.47 1.60 1.81 2.02 2.13 2.06 2.01 1.96 1.88 1.77 1,73
5.750 ’139’ ’ 1.24 4 1;1 W.Oé ‘1.16’ M 1.27 1.47 A 71.70 1.85 1.86 1.8% 1,8b ’ 572 1.62 V 1.‘55

0583 113 102 090 086 0.91 0.97 1.08 1.23 1.39 1.46 1.44 1.47 1.45 1.36 1.28

Observer 3: Maintenance value, luminance with dry roadway [cd/ m? (Value chart)

Lav Lmin Lmax a1 92
Observer 3: Maintenance value, luminance with dry 1.61 cd/m? 0.86 cd/m? 215cd/m?*  0.54 0.40
roadway
17 v 12
20 (5
22 7
= -
- ' dq 3 14.00 m
22
5 28
Tials 1.z 2'_5
i 22 1820 17 .
45.00 m

Observer 3: Luminance with new installation [cd/m?] (Iso-illuminance curves)
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road

Roadway 1 (M2)

TS T.7 NE:) T 6 B T3 RE] TZ T T T2 T3 15
2.0 2.1 2.1 2.1 2.0 20 1.9 1.8 1, A5 1.4 1.4 1.5 18 18
2.2 22 2.2 2.2 22 2.1 2.1 2.0 1.9 1.4 g6 1.6 1.8 1.8 2.0
2. 22 79 vy 2.1 2.1 2.1 2.1 20 1.8 1.7 18 1.7 18 2.0
- 21 2.1 2.4 2.1 2.0 0 2.1 2.1 20 1.3 1.8 1.3 1.7 1.3 20
2.1 20 13 20 2.0 19 2.1 22 2.4 1.9 13 19 13 19 2.1
21 19 19 19 13 ) 21 23722 21 21 20 2.0 20 2.1 f00m
2.1 20 18 13 1.9 20 22 2.4 2.4 23 B2 2.4 24 2.1 2.1
2.1 20 1.8 1.3 18 2.0 2.3 25 25 24 24 23 22 2.1 2
1.3 1.8 18 138 17 1.3 2.1 2.4 75 24 24 23 232 2.1 20
1.8 15 1.3 13 1 15 17 20 272 22 24 241 2.0 13 1.3
313 12 1.1 10 1.1 1.4 1.3 15 1.6 1.7 17 1.7 17 18 15%
45.00 m
Observer 3: Luminance with new installation [cd/m?] (Value grid)
m 1,500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40500 43.500
13.417 155 1.71 175 175 1.72 1.64 1.54 1.48 1.35 1.25 1.12 111 119 1.29 1.46
12250 200 209 210 2.08 204 196 1.89 1.81 1.67 1.54 1.41 1.41 1.49 1.62 1.83
11.083 218 222 219 223 2.18 210 205 200 1.89 1.73 1.61 1.57 1.63 1.77 1.96
9.917 220 217 216 216 212 2.13 2.08 2.10 1.59 1.79 1.68 1.65 1.68 1.81 2.04
8750 213 208 207 208 2.05 2.05 2.07 2.11 2.01 1.83 1.76 1.78 1.73 185 201
7583 212 200 193 196 1.97 1.95 209 218 210 1.90 1.91 1.85 1.79 1.92 2.09
6.417 207 193 183 192 1.93 1.93 210 228 224 207 206 2.0 1.96 1.97 2.10
5250 210 198 187 188 1.89 1.98 2.22 239 235 227 2.23 213 211 206 212
4083 208 197 185 184 194 205 226 250 2.53 2.41 2.35 226 221 214 213
2917 187 175 164 161 1.73 1.88 2.13 237 251 2.42 2.36 2.31 2.21 2.08 2.04
1750  1.63 145 131 1.28 1.37 1.49 1.73 200 218 2.19 2.13 212 203 1.90 1.83
0583 133 120 106 101 1.07 1.14 1.27 1.45 1.63 1.72 1.70 1.73 1.71 1.60 1.50
Observer 3: Luminance with new installation [cd/m?] (Value chart)
Lav Lmin Lmax g1 g2
Observer 3: Luminance with new installation 1.89 cd/m? 1.01 cd/m? 2.53 cd/m? 0.54 0.40
20
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road

Roadway 1 (M2)

i 15 : 12
1.3 -
18 15
16
1.8 14.00 m
1.8 (g
1.8 &
16 22
13 21
1.0 1.3
0.88 1.3 13 3
45.00m
Observer 4: Maintenance value, luminance with dry roadway [cd/m? (Iso-lluminance curves)
2 [Rs] T8 To T .= T= 1.3 Fod T TU U 1 1.2 3
- 17 1.8 1.8 13 1.7 1.7 18 16 14 52 1.2 13 1.4 1.5
1.7 1.7 1.7 1.8 1.8 135 1.7 1.7 1.8 14 1.3 1.3 1.3 1.4 1.6
1.6 17 17 17 1.8 1.3 1.3 1.3 1.7 15 1.4 T4 14 1.4 1.8
1.7 1.7 17 1.7 1.7 13 18 1.3 1.7 18 15 1.5 1.4 1.5 1T
18 16 16 1.7 17 17 1.9 20 13 1.7 1.7 18 1.5 16 17
185 17 17 1.7 17 15 2.0 i 2.0 1.9 13 17 1.7 1.7 13 1.00m
1.3 t7 1.7 1.7 1.8 13 2.1 23 22 2.1 20 1.9 1.3 1.3 1.3
16 1.6 1.5 15 1.7 1.8 2.1 i) 23 2 & 2.0 19 13 1.3
15 14 (@ 12 1.3 5 17 20 21 2 20 20 19 17 1.7
1.3 12 1.0 099 0 11 1.3 1.5 17 18 8 1.8 AT 16 15
14 096 085 (678 081 084 0383 1.1 1.2 1.3 1.4 1.4 14 13 1.3 3
45.00m

Observer 4: Maintenance value, luminance with dry roadway [cd/m? (Value grid)

L

m
13.41 7V
12.250
11.083
9917
8.750
7.583
6.41 7
5.250
4.083
2.917

1.750

0.583

1.500 4.500 7.500 10.500 13.500 16.500 19.500

1.49
1.71
1.67
W.v\':;S

1.70

1.65

1.34

1.09

1.59

Vol Z

1.72

1.72

1.55

1.36

117

0.96

1.58

1.76

173

172

1.69

1.64

1.68

1.68

1.49

1.22

1.03

0.85

1:55

1.78

1.79

1.75
1.72

1.71

1.72

1.52

1.21

0.78

1.74

1.51
1.74

1.78

1.76

1.74

1.80

1.66

144
1.68

1.76

1.78

1.81

1.88

1.83

1.46

1

1.36

22.500 25.500

131

1.57

1.95

2.26

2.30

1.54

1.08

1:.22

1.44

1.58

1.67

1.74

1.86
2.05
222

2.31

28.500 31.500

114

134

1.42

1.49

1.68

1.88

2.06

1.77

1.35

1.04

1.39

1.50

1.68

1.83

2.04

1.77

1.36

1.25

34.500
1.03

1.19

1.36

1.48

1.78

1.42

37.500 40500 43.500

11

1.27

1.19

137

1.40

1.44

1.51

1.60

133
1.54
155
1.60
1.66

173

1.82

1.80

1.69

1.51

1.26
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Roadway 1 (M2)

Observer 4: Maintenance value, luminance with dry roadway [cd/m? (Value chart)

DIALUxX

Lav Lmin Lmax g1 g2
Observer 4: Maintenance value, luminance with dry 1.60cd/m* 078 cd/m*  231cd/m?  0.49 0.34
roadway
=3 ] q
N
2. 17
19
2.1 14.00 m
2.4 : 23
1.3 2.8
18 2.5
1.2 2.1
3 1.0 1.7 16
45.00m
Observer 4: Luminance with new installation [cd/m?] (Iso-illuminance curves)
T, g 9 T3 (K:| e 6 e RE] 3 72 T2 T3 L] 6
N 21 2.1 21 20 20 18 1.9 17 15 14 14 15 16 1.8
2.0 20 2.0 2.1 2.1 2.1 20 2 1.9 1.7 1.5 1.5 1.5 1.5 1.8
1.8 2.0 2.0 A 21 21 21 2.1 2.0 17 1.6 16 1.8 17 19
2.0 20 20 2.0 2.1 2.1 2.1 22 2.0 1.8 1.3 1.7 1.7 1.3 20
21 19 19 20 2.0 20 212 2.3 22 20 2.0 19 1.3 1.9 20
21 20 20 20 20— 24— 23 25 24 — 22 22 21 20— 20 21 Tn
241 20 2.0 20 2.4 22 25 Pir) 26 24 24 22 2.1 21 2.1
1.9 1.3 1.3 13 1.8 22 2.4 ZT g 28 25 2:3 2.2 2.1 2.4
18 18 14 T4 15 1.7 20 23 25 z5 24 24 77 20 2.0
1.6 14 12 1.2 1.2 1.3 1.5 1.8 2.0 29 2.1 2.4 20 1.9 1.8
¥ 13 ‘1 100 092 035 099 1.1 1.3 15 1.6 1.7 1.7 15 1.5 %
45.00 m
Observer 4: Luminance with new installation [cd/m?] (Value grid)
m 1500 4500 7.500 10.500 13.500 16.500 19.500 22,500 25.500 28.500 31.500 34.500 37.500 40.500 43.500
13417 175 187 186 183 178 169 160 154 143 134 122 1.2 130 140 157
12250 201 208 207 209 204 198 192 18 170 157 143 1.4 149 161 1.82
11.083 1.96 203 203 211 209 208 203 199 1.8 167 154 147 151 164  1.83
9917 194 197 202 206 207 210 207 207 197 175 164 160 180 170 188
8750 200 196 199 203 205 207 211 216 205 184 176 174 166 178 195
7583 207 194 193 201 205 202 219 229 219 198 197 1.88 180 183 204
22
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road

Roadway 1 (M2)

DIALUx

m 1.500 4.500 7.500 10.500 13.500 16.500 19.500 22.500 25.500 28.500 31.500 34.500 37.500 40500 43.500
6417 213 202 197 202 204 213 234 247 241 221 216 205 200 199 212
5.250 2.09 2.02 7.9é ’2'.02 2.’1A1 '2421 245 266 k 261 242 2.36 221 215 209 215
4083 194 183 1,76 179 195 215 2.42’ ‘ 271 272 257 246 234 222 234 211
2917 176 160 144 143 154 172 204 235 250 246 240 235 221 205 198
1750 157 138 1.21 116 121 130 153 181 203 208 208 210 201 187 177
0583 128 113 100 092 095 099 110 127 146 158 160 167 167 ’ 157 148
Observer 4: Luminance with new installation [cd/m?] (Value chart)
Lmin Lmax
Observer 4: Luminance with new installation 1.89 cd/m? 0.92 cd/m? 2.72 cd/m? 0.49
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DIALuUx

Formula symbol for a surface in the geometry

B

Background area

The background area borders the direct ambient area according to DIN EN 12464-1 and
reaches up to the borders of the room. In larger rooms, the background area is at least
3 m wide. It is located horizontally at floor level.

CCT

(Engl. correlated colour temperature)

Body temperature of a thermal radiator which serves to describe its light colour. Unit:
Kelvin [K]. The lesser the numerical value the redder; the greater the numerical value the
bluer the light colour. The colour temperature of gas-discharge lamps and semi-
conductors are termed "correlated colour temperature" in contrast to the colour
temperature of thermal radiators.

Allocation of thelight colours to the colour temperature ranges acc. to EN 12464-1:

Light colour - colour temperature [K]
warm white (ww) < 3,300 K

neutral white (nw) > 3,300 - 5,300 K
daylight white (dw) > 5,300 K

Clearance height

The designation for the distance between upper edge of the floor and bottom edge of
the ceiling (in the completely furnished status of room).

Control group

A group of luminaires that are dimmed and controlled together. For each lighting scene,
a control group provides its own dimming value. All luminaires within a control group
share this dimming value. The control groups with their luminaires are automatically
determined by DIALux on the basis of the created light scenes and their luminaire
groups.

CRI

(Engl. colour rendering index)
Designation for the colour rendering index of a luminaire or a lamp acc. to DIN 6169:
1976 or CIE 13.3: 1995.

The general colour rendering index Ra (or CRI) is a dimensionless figure that describes
the quality of a white light source in regards to its similarity with the remission spectra of
defined 8 test colours (see DIN 6169 or CIE 1974) to a reference light source.

30"
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D

Daylight autonomy Describes what percentage of the daily working time the required illuminance is met by
daylight. The nominalilluminance is used from the room profile, unlike describedin EN
17037. The calculation is not done in the centre of the room but at the placed sensor
measuring point. A room is considered sufficiently supplied with daylight if it achieves at
least 50% daylight autonomy.

Daylight factor Ratio ofthe illuminance achieved solely by daylightincidence ata pointin the inside to
the horizontal illuminance in the outer area under an unobstructed sky.

Formula symbol: D (Engl. daylight factor)
Unit: %

Daylight quotient effective area A calculation surface within which the daylight quotientis calculated.

Energy evaluation Based on an hourly calculation procedure for daylight in indoor spaces, considering the
project geometry and any existing daylight control systems. Orientation and location of
the project are also considered. The calculation uses the specified system power of the
luminaires to determine the energy demand. A linear relationship between power and
luminous flux in the dimmed state is assumed for daylight-controlled luminaires. Times
of use and nominal illuminance are determined from the usage profiles of the spaces.
Switched-on luminaires that are explicitly excluded from control also consider the
specified times-of-use. The daylight control systems use a simplified control logic that
closes them at an outdoor horizontal illuminance of 27,5001x.

The calendar year 2022 is used as a reference only. It isnot a simulation of thisyear. The
reference year is only used to assign the days of the week to the calculated results. The
changeover to summer time is not considered. The reference sky type used is the
average sky described in CIE 110 without direct sunlight.

The method was developed together with the Fraunhofer Institute for Building Physics
and is available for review by the Joint Working Group 1 ISO TC 274 as an extension of
the previous annual regression-based method.

Eta (n) (light output ratio)
The light output ratio describes what percentage of the luminous flux of a free radiating
lamp (or LED module) is emitted by the luminaire when installed.

Unit: %

25
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DIALUX

G
of Often also U, (Engl. overall uniformity)
Designates the overall uniformity of the illuminance on a surface. It is the quotient from
Emin to Eand is required, for instance, in standards forillumination of workstations.
g2 Actually it designates the "non-uniformity" of the illuminance on a surface. It is the
quotient of Emin to Emax and is generally only relevant for certifying the emergency
lighting acc. to EN 1838.
i
Illuminance Describes the ratio of the luminous flux that strikes a certain surface to the size of this

surface (Im/m?= Ix). The illuminanceis not tied to an object surface. It can be
determined anywhere in space (inside or outside). Theilluminance is not a product
feature because it is a recipient value. Luxometers are used for measuring.

unit: Lux
Abbreviation: Ix
Formula symbol: E

Illuminance, adaptive

For the determining of the middle adaptive illuminance on a surface, this is rastered
"adaptively". In the area of large illuminance differences within the surface, the raster is
subdivided finer; within lesser differences, a rougher classification is made.

Illuminance, horizontal

llluminance thatis calculated or measured on a horizontal (level) surface (this can be for
example a table top or the floor). The horizontal illuminance is usually identified by the
formula letter En.

Illuminance, perpendicular

Illuminance thatis calculated or measured plumb-vertical to a surface. This needs to be
taken into account for tilted surfaces. If the surface is horizontal or vertical, then there is
no difference between the perpendicular and the horizontal or vertical illuminance.

Illuminance, vertical

Illuminance that is calculated or measured on a vertical surface (this can be for example
the front of some shelves). The vertical illuminance is usually identified by the formula
letter Ev.

LENI

(Engl. lighting energy numeric indicator)
Lighting energy numericindicator acc. to EN 15193

Unit; kWh/(m?* g)
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LLMF (Engl.lamp lumen maintenance factor)/acc. to CIE 97: 2005
Lamp flux maintenance factor that takes the luminous flux reduction into account of a
luminaire or an LED module in the course of the operating time. The lamp flux
maintenance factor is specified as a decimal digit and can have a maximum value of 1
(no luminous flux reduction existing).

LMF (Engl. luminaire maintenance factor)acc. to CIE 57: 2005
Luminaire maintenance factor that takes the soiling into account of the luminaire in the
course of the operating time. The luminaire maintenance factor is specified as a decimal
digit and can have a maximum value of 1 (no soiling existing).

LSF (Engl. lamp survival factor)/acc. to CIE 97: 2005
Lamp survival factor that takes the total failure into account of aluminaire in the course
of the operating time. The lamp survival factor is specified as a decimal digit and can
have a maximum value of 1 (no failures existing within the time concerned or prompt
replacement after the failure).

Luminance Dimension for the "brightness impression” that the human eye has of a surface. The
surface itself can emit light thereby or light striking it can be reflected (emitter value). It
is the only photometric value that the human eye can perceive.

Unit: Candela per square metre
Abbreviation: ca/m?
Formula symbol: L

Luminous efficacy Ratio of the emitted luminous flux ® [Im] to the absorbed electrical power P [W] Unit:
ImM.

This ratio can be formed for the lamp or LED module (amp or module light output), the
lamp or module with control gear (system light output) and the complete luminaire
(luminaire light output).

Luminous flux Dimension for the total light output that is emitted from one light source in all
directions. It is thus an "emitter value" that specifies the entire emitting output. The
luminous flux of a light source can only be determined in a laboratory. A difference is
made between the lamp or LED module iuminous flux and the luminaire luminous flux.

Unit: Lumen
Abbreviation: Im
Formula symbol: ®

Luminous intensity Describes the intensity of the light in a certain direction (emitter value). The luminous
intensity is a matter of the luminous flux @ that is emitted in a certain spherical angle Q.
The radiation characteristics of a light source are presented graphically in a light
distribution curve (LDC). The luminous intensity is an SIbase unit.

Unit: Candela
Abbreviation: cd
Formula symbol:
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M

Maintenance factor

DIALUx

See MF

MF

(Engl. maintenance factor)/acc. to CIE97:2005

Maintenance factor as decimal number between 0 and 1 that describes the ratio of the
new value of a photometric planning parameter (e.g. of the illuminance) to a
maintenance value after a certain time. The maintenance factor takes into account the
soiling of luminaires and rooms aswell as the luminous flux reduction and the failure of
light sources.

The maintenance factor is taken into account either overall or determined in detail acc.
to CIE97:2005 by the formula RMFx LMF x LLMF x LSF.

(Engl. power)
Electric power consumption

Unit: watt
Abbreviation: W

R

Rue) max

Measure of the psychological glare in indoor spaces.

In addition to the luminance of luminaires, the level of the Rug value also dependson
the observer position, the viewing direction and the ambient luminance. The calculation
is made according to the table method, see CIE 117. Among other things, EN 12464-
1:2021 specifies maximum permissible Rug)- values Riuay for various indoor workplaces.

Reflection factor

The reflection factor of a surface describes how much of the striking light is reflected
back. The reflection factor is defined by the colour of the surface.

RMF (Engl. room maintenance factor)/acc. to CIE 97: 2005
Room maintenance factor that takes the soiling into account of the space encompassing
surfaces in the course of the operating time. The room maintenance factor is specified
as a decimal digitand can have a maximum value of 1 (no soiling existing).
S

Surrounding area

The ambient area directly borders the area of the visual task and should be planned with
a width of at least 0.5 m according to DIN EN 12464-1. Itis at the same height asthe
area of the visual task.
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U
UGR (max) (unified glare rating)
Measure for the psychological glare effect in interiors.
In addition to luminaire luminance, the UGR value also depends on the position of the
observer, the viewing direction and the ambient luminance. Among other things, EN
12464-1 specifies maximum permissible UGR values for various indoor workplaces.
UGR observer Calculation point in the room, for the DIALux the UGR value is determined. The location
and height of the calculation point should correspond to the typical observer position
(position and eye level of the user).
\
Visual task area The area that is needed for carrying out the visual task in accordance with DIN EN 12464
-1. The height corresponds with the height at which the visual task is executed.
W
Wall zone Circumferential area betweenworking plane and walls which is not taken into account
for the calculation.
Working plane Virtual measuring or calculation surface at the height of the visual task that generally

follows the room geometry. The working plane may aiso feature awall zone.
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