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TOMTAT

Tt Hu, 43 ¢6 rat nhiéu nghién cltu vé quin thé kién tric thap Pé Nagar nhung vin
thiéu cic nghién citu vé gia tri thdm my dya trén cdu tric hinh hoc clia cong rinh.
Bai viét nghién cifu m6i quan hé gitia hinh thitc kién tric quan thé thip Pé Nagar
Nha Trang va ngdn ngi hinh hoc Fractal tit d6 tim ra va ly gidi cho nhilng yéu 16
tao nén gid tri thim my cho quén thé cong trinh, md ra Mot cii ohin mdi trong
nghé thuat kién trac Champa noi riéng vi kién tric truyén théng Vigt Nam néi
chung. Déng thai, d€ xudt gidi phdp Gng dung hinh hec Fractal nb 13 mot trong
nhiing céng cy hitu higu trong cic cong tdc aghién ciu kién trae khic & Viét Nam
hién nay v trong tuong lai.

Tit khéa: Hinh hoc Fractal, Kién tnic quin thé thip P& Nagar Nha Trang, Kién tric
Chimpa.

ABSTRACT

For along time, There's a lot of researches on Po Nagar Nha Trang temple
ensemble, but the lack of researches on the aesthetic value based on its geometrical
structure. The article analyzes the relationship between architectural forms of Po
Nagar Nha Trang temple ensemble and Fractal geometry, then find out and explain
the factors that make up the aesthetic value for the architectural ensemble, opens a
new perspective in the art of Champa architecture in particular and Vietnam
traditional architecture in general. At the same time, it proposes solutions that apply
the Fractal geometry as one of the effective tools in the works of other architectural
research in Vietnam today and in the future.

Keywords: Fractal Geometry, The architecture of Po Nagar Nha Trang temple
ensemble, Champa architecture.
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1.Kién tric Chimpa va triét Iy va tru hoc
cia Kn B4 giso

Vvin hoa Champa IA sy téng hoa cla cd hal
ngudn van hoa ban dia Sa Huynh va van héa khu
vic An D& nén tif rit s6m, An D9 gido da trd
thanh ton gido chinh chi phdi doi sdng van hoa
tinh thin ciia ngudi dan Chém va dén thap
Cham Ja noy thé hign manh mé nhat sirdung hda
gilim tin ngudng ban dia va triét Iy vii try e cla
&n B$ giso vai mb hinh Gdn - ndi duge thé hién
ré qua phdi cAnh t8ng th& khu dén &Hinh 1.

— .

Hinh 1: Quan the kién trix thip PG Nagar Nha Trang

Trlét hgc An gido cho ring vl try dudc tao
ra, phé hiy, vh tai tao theo mit chu ky l3p dén
v tin trong g6, hién than 1a Déng 16i cao, tac ra
vii try gém bd ba Brahma ~ Visnu - Swa. [1:134]
Céc v Than ngy & dinh nGi Méru la trung tam
clia vii try nén dén thd - ngdi nhd ciia cac thin &
ha gidi duoc thé hién nhu dinh nii Méru déng
thét cfing 13 mé hinh thu nhé cla via tru nén b
<uc ngdi @én tudn theo sa dd th hién sic manh
siéu nhién cla vO try goi la Vastu Purusha
Mandala. Hinh dang ca ban clia Vastu Purusha
Mandala la mét hinh vuéng tuang trung cha trdi
4it, bSn canh tuong trung cho bdn hudng cling
T2 tugng trung cho thi ty Ay dil ciia cude sdng
v tan vb sy hodn hdo clia cudc sdng va cdi chét.
€6 nhidu dang Vastu Purusha Mandala khéc
nhau thé hién & mét s6 kidu kién tric ngdi @én
khac nhau vén he udi & vudng Sakala Mandala
Bugc tao ra tir cdc hinh vudng gon 1 Pada. Trong
86, mdr canh cia hé [udi & vudng teuyén cac lyc
bing nhau vé tém cia & vudng va ngugc fai.
Theo 46, luc duoc lan tda rdng va 16n din len
theo s8 lugng h Iuéi trén mat bing 1ir 1,4, 9, 16,
25,. . dén 1024 Pada thea djc tinh Fractal gilip
<ho mét bing Iuu gitr duge nhiéu ning luong vi
tru hon va duogc thé hién rd & Hinh 2 {2).




Pechaks Mansala ahaptan Mancua Ghandta
Mancaia Mandais
Dic tinh Fractal cia cic bude o ti

Hinh 2 Tt by vi tru ho cia An B6 gio (2]

Tis nhing triét ly 36 giip xay dung lén kién tric thap Cham voi thap chinh
1adén tha vi than chu, bén canh con ¢6 cac thap thd nhé hon ding dé the cic
wi thdn phy hay vg, tiy tung, vat cudi.... cGa than chd va cac cong trinh phu
trg. Kién tric ¢ ngdi 6én ducc bd cuc dudi dang hudng tam mat cach chat
ché vdi cng chinh quay vé huing Déng - noi khdi nguén cia suf sng, ba mat
con lai 1a ba ciia gid quay vé ba huong con lai tao nén con sd bdn trong triét
hoc An D%. Ngéi dén chinh duoc dat trén mot go dt cao & wi tri trung tam
cing c6 qia chinh quay vé hudng Bong, khéi than thap co mét bang hinh
vudng, & trung tam La dién thé thdn ciing 1 noi trl ngu clia than linh, ndm gilr
nguén géc stic manh ca vi tru [372). T 86, cic b phan duge phit trién 1sp
13i va tang déin chi tiét tudn theo nhitng d3c tinh clia hinh hoc Fractal, thé hién
13 M3 quan hé gitta kién tric thip Cham - Trié Iy vi tru hoc et An giso -
Hinh hoc Fractal.

2.76 vé hinh tric quén thé Pé Nagar

Qudn thé thap P& Nagar ndm trén dinh nui Cu Lao, thudce dia phan
tinh Khanh Hoa vdi téng dién tich khodng 57.000m’, ducc bé tri vé phia
©ang ctia ngon nui, trai dai theo truc Bic - Nam, chia thanh hai khu vuc:

Khu wuc thu nhét vGi dién tich 4000m’ la céng trinh kién truc
Mandapa. V6i chic ndng la noi chudn bi cac 1 vat. cong trinh gém khdi
@€ phia dudi va 24 cot gach hién con 22 cdt phia trén c6 tiét dién hinh
bat gidc vai kich thude ciia mat bang va mat dung dat ty 1é hai hoa tao
vé dep hoanh trang va can déi cho céng trinh.

Khu vifc thir hai ¢é dién tich 62.000m’ gém 4 céng trinh phan bd
thinh hai hang theo truc Bdng - Tay. Hang thi nhit gém thap Chinh,
thap Bong Nam va thip Nam. Hang thi hai 1 céng trinh thap Tay B&c
quay mat vé hudng Dang song song vdi ba tim bia bing da ké vé su
tich Thién Ya Na Thanh mau.

Téng thé khu dén két hop véi phong canh thién thién da tao cho Pé
Nagar mét vé dep linh thiéng chua dung ddy di y nghia cia kién tric
@én - ndi trong triét hoc An Do.

a.Hinh thic ki€n truc thap Chinh (Kalan A):

Thap Chinh ndm trén hang thir nhdt ngoai cling lech vé phia Bic ctia
ngen ddi duoc chia kim har khéi: khor chinh va khéi vom ciia din ¢ phia Dong.

Khgi chinh cé mat bang hinh vudng véi hé théng cia gia trén tudng
nhé déu ra & ca 3 mat Boc - Nam - Tay, gém 4 téng, cao 24,4m chia lam
3 phdn: d&, than va mdi thap. D€ va than thap la khéi hdp chir nhat bang
gach nung, trén cé nhiéu chi tiét gidt cp 13p lai tao d6 thanh manh
nhung vin khéng kém phan bé thé cho cong trinh. Riéng tdng mai gém
41ing c6 mat bing hinh vuéng véi hinh dang tng trén 1a mé hinh thu
nhé ca tang dudi va két thic bing mat phing hinh luc gidc phia trén.

Kho vom cia din nhd ra & mat phia Bong dan vao long thap co
hinh dang bén ngoai tuang tu mét thap nhé cao 12,84m véi cau tric ba
phan: d&. than va mdi, mang mét s5 dac diém gidng vér khéi chinh, dac
biét, vom clia duoc tao dang hinh la dé cung nhon 3 Iép trang tri diéu

Kkhéc. Tat ¢a két ndi mat cich khéo léo vai mat phia Dong cda than thip
Chinh theo bé cuc lap lai @6i xung dat ty & hai hoa tao su dong bo
nét dic trung riéng cho tSng thé cong trinh.

Tit ¢a nhing d3c diém ndi trén duoc thé hién qua mat bing, mit
ding, mat cit clia thap Chinh trén Hinh 3. ;
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Hinh 4: Hinh thic kién truc thap Nam [4]
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b.Hinh thifc kién tric thip Nam (Kalan B)

Nam & vi tri chinh gilfa trén hang thi nhdt, quay mat vé hudng
Baong 13 thap Nam, gém 3 phan: d€ than va mai. Trong d6, phin d& va
than thap mang nhimng dac diém kién tric gan tuong ty vai thap Chinh
v6i hé théng hinh ap trang tri, cot 5p, vom cia dan duoc gidn luoc hon.
Dac biét nhit la b méi thap mang 3nh hudng cda kién tric Kh'mer vér
mot khdi gach lién hinh dang cu hanh duoc tao thanh tir 4 mai & bén
canh khum nhon dan Ién dinh va két thac bing mét khéi @3 tru hinh
Linga Ca cong trinh véi ty 1 hai ha thng nhat ti chi tiét dén téng thé
hinh khi dem lai vé dep méi la cho hinh thic kién tric dén thip
Champa va dugc thé hién qua mat bing, mat ding, mat cit thap trén
Hinh 4,

<.Hinh thifc ki€n tric thap Dong Nam (Kalan C)

Thap ©dng Nam ndm @ vi tri ngoai ciing vé huéng Nam trén hang
thi nhdt, c6 kich thuéc nhé nhat va cing bj hu hai nhiéu nhit trong
quédn thé P6 Nagar. Thudc vao nhém thap c6 mot ting mai, thap co
chiéu cao 7,1m van gém 3 phan: dé, than va mar. Cac chi tiét trang tri
9an nhu khéng con, hinh thisc kién tric ciing da bi sai léch nhiéu nhung
vén c6 thé nhan ra hinh dang bo mai cong hinh yén ngua gan két mot
cach hai hoa v6i hinh khéi kién triic trong téng thé cong trinh.

d.Hinh thirc kién tric thap Tay Bac (Kalan F)

Nam & hang thi hai sau lung thap Chinh, thap Tay B&c cao 9,61m,
6 hinh khdi kha dac biét véi 1 tdng mai thép hinh yén ngua, gom 3
phén: d&, than, méi. Trong dd, phin dé va than duoc tao hinh tuang ty
thap Chinh va thép Nam, song da duoc tinh gidn céc chi tiét va tao hinh
ciing ft sdc xdo hon. Dic biét, clra gid giira 3 mat tuong Bac, Tay, Nam la
céc phi diéu gach cham khéc ban nd: theo céc chii dé khac nhau: hinh
U tlt, chim thén hay wi thin cudi voi dic sdc cing nhimg dudng nét
trang tri doc d4o va tinh té tao cho téng thé ngdi thap mét ty 18 hai hoa
dep mA&t ma Hinh S thé hién rd mat bing, mat ding va mat cit cia ngdi
thdp minh chiing cho nhimg dac diém néi trén.
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Hink . Hinh thik kién tric thip Ty B8 [4]

Quan thé Po Nagar vai hinh khéi va chi tiét céc cong trinh déu tuan
tha ludt d6i xing nghiém ngat va 1ap lai mat cich cd trat tu tao nén
hinh thic kién tric g6 ghé, phuc tap nhung dat sy thong nhat cao tif chi
ti€t dén téng thé cong trinh 1am nén gi tri thim my cla ca quan thé.

3.Hinh hoc Fractal, chiéu Fractal va phudng phap hop dém

Chinh thic ra déi tif ndm 1970 qua cuén “The Fractal Geometry of
Nature” ciia nha toan hoc nguén ¥ Mandelbrot, thuat ngir fractal duge
Mandelbrot |y tir chif Latinh *fractus” nghia la thé nham, gay va va ong
dua ra dinh nghia Fractal tam dich nhu sau: Fractal la “mét dang hinh
hoc g6 ghé hodc br phan tdeh thanh nhiéu phén, trong dé mdi phdn duoc
xem la bdn sao cua todn bd", thude tinh nay duoc goi 13 tu déng dang [S].

Vi nhitng dic tinh g6 ghé, phuc tap, ty déng dang, I3p lai theo
diéu kién khdi du, ciu trac hinh hoc Fractal tim thay rat nhiéu diém
tuong déng trong v sé hinh dang va nhip diéu tu nhién nhu dudng bd
bién khuic khuyu, dang dap ngon nui, nhanh cay, song nudc v.v...(Hinh
6), va Fractal dang dugc (ng dung réng rai trong rat nhiéu linh vuc nhu
vat ly, co khi, am nhac..... Dac biét trong kién tric, Fractal dugc ung
dung nhu mot cong cu dién gidi vé dep cia sy phuc tap cing nhu
nhimg ¥ tudng cta kién tric su, tir d6, théng qua cong trinh kién tric
phan anh su tién hoa cta tu nhién va nhimg triét ly va tru hoc sau xa

Hinh &: Ciu truc Fractal trong tu nhién [6,7,8]
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Dinh nghia s6 chidu ciia Fractal: Néu ¢6 thé chia hinh H ndo do ra
N phén, mi phdn 8dng dang vdi H theo ti s6 E'ma N=kD,!hiH:6

56 chiéu D [9].

C6 nhiéu phuong phap xéc dinh 56 chiéu Fractal, trong 86, phuong
phap Box - Counting dimension dac biét duoc su dung phd bién trong
viéc xdc dinh chiéu Fractal cia cdc cong trinh kién tric.

Chiéu Fractal danh gid mic 86 gd ghé, phc tap cua hinh anh véi
nhimng chi tiét 13p lai tu d6ng dang. Hinh dnh c6 s& chiéu Fractal tf 1,1-
1,5 thé hién chung it g6 ghé va c6 it chi tiét, trong khi nhing hinh anh
€658 chiéu Fractal tir 1,6-1,9 nhung nhé hon 2, thé hién tS hop phuc tap
han v phong pha chi tiét hon (Hinh 7). B4 thi thé hién chiéu Fractal ca
déi tugng hinh hoc ¢ 88 déc cang déc cho thy kich thude hop cang
gidm déng thai véi muc dd Fractal c0a déi tuong hinh hoc cang tang
hay d6 phuc tap cang cao va nguoc lai [10].

Vdy, phuong phap hop dém la mot cong cu hiu hiéu giup ta xac
dinh mét d6i tuong hinh hoc co phai la dang hinh hoc Fractal khong, va
mufc do Fractal nhiéu hay t.

4.Phan tich méi quan hé gitra hinh hoc Fractal va hinh thiic kién
triic qudn thé thip Po Nagar, Nha Trang

a.Ngén ngir hinh hoc Fractal trong hinh thifc kién tric thap
Chinh (Kalan A)

Mat bang

Thuéc tinh Fractal thé hién trong mat bang thap Chinh théng qua
biéu d6 thén thanh Vastu Purusha Mandala dau tién voi hé Iugi 9 &
vuéng bao phi toan mit bang déng dang véi nhiing & vuéng nhé bao
phu timg chi tiét nén ludn nhan thdy rdt nhiéu chi tiét tu déng dang va
13p dil3p lai véi nhau trén 4 dién chinh tao ra bé mat 16i Iom, gé ghé cla
cong trinh. Cac dudng g déu trung vdi ty ¢ Vang hodc ty lé § 50 VOl

moi 6 vudng, ddi khi tring vai dudng ludi va 13p di lap lai theo quy luat
hinh hoc Fractal tao nén sy thdng nhat hai hoa tis téng thé dén chi tét
cua mat bang céng trinh (Hinh 8).
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Hinh 8 Dac tinh Fractal trén mat bdng thap Chenh {4, Tac gud]

Ap dung phuong phap Box - counting dimension phan tich mat
bang cang trinh vai kich thuoc hé luor lan luot la 6, 12, 18. 54 ta duoc s6
chiéu trong khoang 1,26 s D s 1,61 va duong déc d6 thi kha tron cho
thdy su thdng nhat muc d6 chi uét va g6 ghé ciia mat bing cang trinh
tuong do1kha thé hign qua Hinh 9
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Hinh 9- Ap dung phuang phap Box - counting Dimension phan tich mét bang thap Chin [4,
Tacgd]

Mat dimg

Tuong ty mat bing, triét ly An D6 gido dugc thé hién & mit ding
mot cach ro rang va tugng trung han. Téng thé hinh khéi ngdi dén mé
14 hinh dang cua nui thin Méru, céc ngon nui duoc 13p lai lién tyc, dai
dién nhimg I18n vi try tiép tuc bi phd hiy va tai sinh lién tuc. Ngay tif
khdi dé thap dén cac chr tiét kién tric trén than tung 13 mot sy [3p lal
lign tuc cac & trang tri hinh canh hoa ap ngugc, cdc & gach hinh chit
nhét va cic canh hoa gidt cip nhé dén vio trong d6i xing nhau. Qué
trinh nay cing didn ra tuong tu & ting mai thap lam cho toan bé cdu
tric thap dat duge mot su théng nhat tis chi tiét dén téng thé.

Khi phan tich sau hon kich thude mat ding cong trinh, ta nhan thiy
«<éc bd phan cua thap Chinh duogc 13p lai tuan theo cic quy thc va ty &
phu hap vai 1y & cia v tru trong triét hoe An gido cang I ty 18 hai hoa
v6n t6n tai trong ty nhién, dac biét, csc bé phan chinh trén thin méi,
cdc ting thap mai déu dugc sdp xép theo ty 1é gin véi ty |é Vang va
duoc xem la d6i tugng Fractal (Hinh 10). Tir d6, tao ra mdt su hai hda
théng nhat ca ca khéi cong trinh nén rat dé trai nghidm duoc muc 4
chi tiét cla toan bo cong trinh trong cac bo phan ty déng dang vél
chinh né i bat ky vi tri quan sat nao.




Dé kiém ching diéu nay bing dinh lugng, phuong phap Box -
counting dimension dugc 3p dung trén hinh anh mat ding hudng
Pang clia thap Chinh vai hé ludi ¢é kich thudc lan luot 12 4, 8, 24, 72 ta
duac két qua 56 chiéu trong khoang 1,71 <D < 1,89 va dudng déc do
thj & Hinh 11 thé hién kha tran tru cho thdy muc d6 chi tiét va g6 ghé
cda mat dimg cdng trinh 16n, dat tinh thong nhat cao.
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Hinh 11: Ap dyng phuong phap Box - counting Dimension phan tich mat dimg thap Chinh

Nhu vay, nhiing triét ly v tru sau xa giup hinh thanh Ién hinh khéi
thap Chinh mang nhiing dac tinh Fractal thé hién ro qua mat bang, mat
dung va chi tiét da tao nén gia tri tham my dac sdc cho cang trinh.

b.Ngén ngir hinh hoc Fractal trong hinh thirc kién tric thap Tay
Bdc (Kalan F)

Tuong ty véi thap Chinh, hinh thic kién tric thap Tay Bdc mang
nhiing chu dé vé thé gidr than thanh cua An DS gido, da ¢6 sy anh
huéng cia yéu té ban dia nhung cac dac tinh ca hinh hoc Fractal van
hién hir trong hinh thic kién tric cong trinh,

Mitbing

Xuat phat tir hinh vudng van hé ludi 16 6 vudng, sau do, tang dan sé
& Iudi cho cac chi tiét xung quanh dé thay duoc mic d6 phikc tap, go
ghé clia mjt bing (Hinh 12).
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Hinh 12: Dac tinh Fractal trén mat bang thip Tay Bac {4, Tac gid]
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Va dac tinh nay dugc ching minh qua viéc xac dinh 56 chidu cla
hinh dnh mat bing bdi phuong phip Box — counting dimension ta
duoc két qua s6 chiéu trong khodng 1,37 =D 5 1,52 va d6 thi g Bang 3,
Bidu d6 3 trong Hinh 13 ciing kha tron, qua d6 thé hién mat bang thap F
tuy kém hon thap A nhung vén dat muc 3¢ g6 ghé va phiic tap cao.
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Hinh 13: Ap dung phuong phap Box ~ counting Dimension phan tich mat bang thap Tay Bic
[, Tacgud]

Mit ding

Tuang ty v6i mat ding thap Chinh, cac bo phan trong cong trinh
van dugc lap lai va ty |8 vai nhau gan vdi ty 1é Vang chiing té cac dac
tinh hinh hoc Fractal khéng nhirng t6n tai trong cau tric cng trinh ma
€on trong ty 1€ gita cac bd phan cong trinh (Hinh 14), lam nén sy hai
héa cho cong trinh,

Hinh 14: Dac tinh Fractal trén mat ding thip Tay Bic [4, Téc gid]

Ap dung phuong phép Box - counting dimension dé ching minh
76 hon ta dugc két qua s6 chiéu thudce khodng 1,6 <D < 1,63 13 khé cao
va duong déc cia dé thi trong Hinh 15 cing rét tran nhin, tuy nhién
néu so sanh vai s6 chiéu cia mat dling thap A sé c6 su thua kém vé muc
d6 g6 ghé va phiic tap.
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5.Két lupn

«Tis nhimg phan tich mat bing vé mit ding cdc dng trinh tiéu
bibu trong quin thé P& Nagar Nha Trang dui lng kinh hlnh hoc, ta
nhdn thiy rd rang tn ta mét m&i quan hé khing khit gia hinh thic
kién tric quin thé thap PS Nagar - mét cdng trinh kién tric truyén
théng va hinh hoc Fractal - mét cong cu todn hinh hoc cda thé ky th
XX, C6 thé not quén thé khu dén 13 mdt biic trank sip d3t c6 chi ¢ coa
c4c nghé nhan Cham, trong d6 ham chia méi quan hé tau sdc gita cau
tric ty nhidn thang qua hi théng trét hee su xa va hinh hoc Fractal
1m nén yéu t6 hai hda cin A6 cho timg cdng trinh cing nhu gid tri
thém my clia cd quén thé Po Nagar.

«Tim ra mé! quan he gita hinh hpe Fractal va hinh thic kén tnic P&
Nagar Nha Trang cang khing dinh khd ndng ung dung <ang cu hinh
hot nay vao nén kién truc Vidt Nam vai nhidu linh vuc, tir iy ludn phé
Binh kién truc dén cdng tac bio tdn, tling tu va thiét ké Kién tric. Trong
fy luan phé binh kién truc. hinh hoc Fractal duge xem nhu mat phuang
phap dinh lugng khing dinh mat l&n nifa gi tr thém my cia céc tdng
trinh kidn tric truyén thdng. D& véi cdng tac blo t6n va tring tu,
nghién ciu cée di tich kIén tric qua quy ludt hinh hoc Fractal tao co 56
b6 khuyét thong tin trong vide ting tu, phyc dyng Jar ¢ong tnnh. Con
néu ap dung bai hoe Sy vao sing tac kién tric s& mang 8én nhimg gid
i mdi, 3m phong phi thém cho nén ngh? thudt kién tic nudc nha
bang nhimg gidi phip tao <o 56 thiét ké cy thé trong mat bang va mar
ding cong trinh, dac biét khi co sy hd trg d4c lc cua may tinh trong
giai doan hién nay.

~Bén canh 44, bai viét hy vong khai ggi Ien mét mang nhé trong
manh a3t réng Ion con it ngui cay xét vé mdi quan hé gida hinh hoe
Fractal va kién tric, tac d¢ng luc cho nhimg nghién cuu nang cac vé
sau nh&m phyc vy t8t nhit cho vile sing to mbt ren Aidn tric vira
mang tinh tién tién vira dam 03 ban shc dan téc.
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