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_CHUONG TRINH MAY TiNH PHAN LOAI
TRAM TICH DYA TREN TY SO SOI-CAT-BQT-SET

Nguyén Ngoc Anh
Vién Tai nguyén va Moi truong bién
1. G101 THIEU

Phan loai trAm tich 1a mét viéc 1am rét quan trong trong trong nghién ctru dia chit noi
chung, nghién ciru trdm tich trdm tich ddy néi riéng. Tuy nhién, viéc tinh toan, théng ké dé
phan loai trdm tich cho nhiu mau thi doi hoi mét rét nhidu thoi gian. Do vdy, bai bdo nay
duoc tac gia dit ra nham giai quyét hai vin dé sau déy: thir nhét, thao lusn dé chon lya ra mdt
bang phén loai trAm tich phu hgp nham phuc vu cho céng tic vé ban db trdm tich day bién va

thit hai, viét mét chuong trinh tinh todn tu ddng phan loai trdm tich cho nhidu miu.

2. CO $G CHUONG TRINH MAY TiNH PHAN LOAI TRAM TiCH

Miéu ta ddy da vé trim tich duoc dua trén nhidu dic diém, trong d6 ty 1 cat-bt-sét chi
13 mét. Tuy nhién, n6 lai déng mot vai trd rit quan trong trong viéc phan loai trm tich theo
kich thudc vét liéu. Theo truyén théng, cac nha dia chit M§ xac dinh cét, bdt, sét dua trén
dudng kinh hat & 1/256 mm (3,9 microns) dé phan chia ranh gidi gifta bot va sét, va & 1/16
mm (62,5 microns) dé phan chia ranh gi¢i gifra cat va bot. Tuy nhién, héu hét cac kiéu trim
tich co ban déu chira ham luong phén trdm cia ba thanh phin cat, bot, sét va ham lugng caa
ching thay ddi khac nhau tdy thudc vao cac miu trim tich, Vi vdy, trong mé ta trdm tich heo
kich thudce hat, ching ta phéi x4c dinh duge mobi quan hé gitta ba nhom yéu 16 do.

Theo thang phan loai cdp hat cia Wentworth (1922) (bang 1), cp hat s6i ¢6 dudng kinh
hat trung binh 1ém hon hoic bang 2 mm; cp hat cat c6 dudmg kinh hat tir 2mm dén 16n hon
hodc béng 62,5 uc; cép hat bdt cé6 dudmg kinh hat tir 62,5 pc dén 16m hon hoiic bi'mg 4 uc; va
cép hat sét c6 dudmg kinh hat trung binh nhd hon 4 pc. Nhim mue dich phan loai, hiu bét cac
nha dja chét déu sir dung mgt trong hai hé théng phan loai dugc phat trién bdi Shepardhoiic
Folk [4,1]. Hé théng phén loai cia Shepard [4] st dung m6t tam gidc déu véi ba dinh clia tam
gidc d6 1a cat, bot va sét dé chi ra méi quan hé tuong dbi giita ba nhom yéu td (cat, bdt va sét)
trong mét méiu trAm tich. Tuy nhién, so o nay lai khéng cho phép xdac dinh ham lugng soi san
& trong mau trdm tich, Vi vdy, hé théng phén loai ctia Shepard [4] 83 dugc Schlee [3] bd xung
thém bing cach thém viao mdt tam gidc thi hai ¢é tinh toan dén yéu t6 ham luong san soi &
trong d6. Hé thdng phin loai cia Folk [1] ciing dwva trén hai so d) tam gidc déu, nhung né
phan chia chiing ra 1am 23 trudng trim tich va sit dung thuét ngit bin (trong d6 bin duge dinh
nghia 13 tdng ciia hai ham luong sét va bt). Cac trudmg trim tich trong hai hé théng phén loai
trén 1a rét khac nhau, dic biét 12 cac truémg trim tich c6 lién quan dén ham lugng san s6i &
trong d6. Vi dy, trong hé théng phén loai cia Shepard [4], trudng trim tich san sdi ¢6 ham
lugng san séi 16n hon 10%, nhung trong hé thong phén loai clia Folk [1], trudmg trim tich
chira san soi lai chi chira it khoang 0.01% ham lugng san sdi. Hé thong loai trdm tich caa Folk
{11 dsc biét chi ¥ dén ham lugng san soi trong trdm tich bai sy tap trung cla ching chinh 13
mdt ham s§ phan 4nh méi quan hé giira cia vén toc dong chay 1én nhét tai khoang thai gian
tich ty trdm tich va kich thuéc hat 1ém nhit trong mAu trdm tich dugc dem di phan tich. Nguec
lai, hé théng phén loai trdm tich cia Shepard [4] lai d4c biét cha y dén ty sb cat, bot va sét boi
ching phan 4nh qua trinh chon loc va l4i lang dong cua vat liéu trdm tich.
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Bang 1: Bang phdn logi cap hat dugc sit dung trong chuong trinh Sedclassystem
dua trén bang phdn logi cap hat cua Uden (1914) va Ventworth (1922).

Kich thuéc hat Thuit ngit md ta
(D) (mm/uc) | Uden (1914) va Wentworth (1922) Chuong trinh Sedclasssystem
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Hinh 1. Hai hé thong trdm tich cia Shepard (1954) va Folk (1954, 1974) dugc str dung trong
chuong trinh sedclassystem
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Hi théng phin lo# rém tich cha Shepard (1954) vei subd xung cia HE théng phin losi trim tich cia Folk (1934, 1974
Schlee (1973)
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Chuomg trinh SEDCLASSSYSTEM (sediment classification system) duoc téc gia’ phat
trién nhim muc dich phén loai trdm tich dua trén dic diém kich thudc hat cuia vat liéu trdm
tich. Chuong trinh trén dugc viét trén ngdn ngi 14p trinh FORTRAN 90 va cung cip mdt phai
(file) sedclsssystem.exe chay doc lap trong méi truong MSDOS. Néu chiing ta chay chuong
trinh trén ma ngudn, ching ta phai bién dich né va né s& tu ddng xult ra file két qua. Nguge
lai, néu chung ta nhay dup vao phai (file) sedclasssystem.exe thi két qua chwong trinh ciing s8
tir dong xuht hién & phai bén canh trong thur muc d6 (tét nhién, phai dit lidu diu vao ciing phai
duoc dit nim canh phai chay sedclasssystem.exe trong mét thu muc nhét dinh). Khong gibng
nhu chuong trinh Ttich.exe (chuong trinh dang duge Vién Tai nguyén va Méi trudng bién su
dung), mdt chuong trinh mic mdt b 18i trong thuat toédn ghi két qua va tinh todn thi coéng
theo kidu nhip mét tram rdi tich mot tram sau d6 lai 14p lai qua trinh trén, chuong trinh
sedclasssystem.exe ciia t6i c6 kha ning tinh toan cho nhidu tram cling mét lac va c6 kha nang
ap dung vao viéc v& ban db trdm tich mét cach tur dong trén phé’ln mém ArcGIS phién ban 9.2
ho#ic phién ban doi cao hon bai thuét toan duge sit dung trong hai chuong trinh AreGIS va
FORTRAN 90 13 trong duong nhau. Pau vao ctia chuong trinh 14 ham lugng phin tram cac
cdp hat san soi, cat, bdt va sét dirge tinh theo hé thdéng phan loai cip hat ciia Wentworth
(1922), va chuong trinh nay cho phép ngudi ding lya chon diu ra clia chuong trinh theo bang
phan loai cia Shepard hodc Folk.

3. YEU CAU HE THONG MAY TiNH
Méy tinh sir dung hé didu hanh Window 95/98/XP/NT/2000 véi cu hinh thép déu c6
thé chay duoc chuong trinh néi tren & dang mi code hodc phai chay d3 duoc bién dich tu
trude do. May tinh sir dung trén nén céc hé diéu hanh Macintosh, Linux, Unix ¢ thé chay
trén ma code viét béng FORTRAN 90 (phién ban cai hé didu hanh Macintosh, Linux, Unix),
nhung thét tiéc trong trudmg hop ndy tac gia vén chua ¢6 dip kiém tra ching.
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4. CHUONG TRINH XU LY DU LIEU

Chuong trinh sedclasssytem ¢6 thé dugc tac gia cung cap mién phi cho cac ban doc
quan tim ding thir. Chucmg trinh ¢6 thé chay & dang bién dich ma code hoic nhay ddp vao
ﬁle sedclasssystem exe, Neu chung ta chay o dang md code, ching ta c6 thé thay dbi tén phai
) heu d4u vao, tén phai sb liéu dau ra, sép Xép la1 cdc bién mang dudi dang tiy theo sé thich
cuia mbi ngudi sao cho de hiéu nhét. Nguqc Jai, néu chung ta chay & dang nhay dap vao phai
sedclasssystem thi phai s6 lidu diu vao, ddu ra va két cdu cda né da dugc tdi cb dinh sin nhu
sau data.txt, out.txt (bang 2).

Néu nhu.' ngudi sir dung hoai nghi vé chuong trinh may tinh néu trén thi tac gia cé thé
khing dinh ring bang tinh todn cic trudmg tram tich trong hai hé théng phan loai duge st
dung la trong duong vdi bang tinh toan sir dung trong chuong trinh Sedclass. exe cua Hoi bia
chit Hoa Ky, trong d6 chuong trinh Sedclass.exe da duge kiém tra voi 22.000 miu phan tich.

Bang 2. Bang di liéu déu vao (a) va két qua ddu ra theo hé thong phan loai cua Shepard (b)
hodic theo hé thong phdn loai cia Folk (c)
(a). Bang dit liéu du vao

Ky hiéu Vi do Kinhdd | % san soi % cat % bt % sét
mau

1 40.437 -68.139 26.5 64.01 7.02 2.47

2 40.471 -68.33 0.34 85.39 10.89 3.39

3 40.487 70.206 0 57.1 23.37 19.53

4 40.463 67.705 0 10.45 60.59 28.96

5 40.174 67.32201 0 25.69 50.19 24.12

(b). két qué ddu ra theo hé théng phdn loai ciia Shepard
Kyhiéu | Vidd Kinhd¢ | %san % cat % bt % sét Phén loai
miu . s6i

1 40.437 -68.139 | 26.5 64.01 7.02 247 Tram tich chira
san

2 40.471 -68.33 0.34 85.39 10.89 3.39 Cat

3 40,487 70.206 0 57.1 23.37 19.53 | Cat bt -

4 40.463 67.705 0 10.45 60.59 28.96 | Bot sét

5 40.174 67.32201 | 0 25.69 50.19 24.12 | Cat bt sét

(c). Két qua dau ra theo hé théng phén logi eia Folk
Kyhigu [ Vido [Kinhdd [%san [%cat | %bot | %sét | Phanloai

mau 501

1 40.437 -68.139 | 26.5 64.01 7.02 2.47 San cdt bun

2 40.471 -68.33 0.34 85.39 10.89 3.39 Cat bun chuia
. san

3 40.487 70.206 0 57.1 23.37 19.53 | Cat bun

4 40.463 67.705 0 10.45 60.59 28.96 | Botcat

5 40.174 67.32201 | 0 25.69 50.19 24.12 | Bun cat

Vé tinh niing clia chuong trinh, né hoan toan tuong duong véi mét sb chwong trinh khéc nhu
sedclass.exe, v.v.., nhung ¢6 thé ban doc quan tdm s& cho 1a thleu sot boi 11 khong thiét ké
phan théng ké cac thong s& nhur dudng kinh hat trung binh, hé s6 mai tron va hé s6 chon loc
vao chuong trinh. Dleu d6 con tuy thube vao yéu céu cia mdi ngudi dung khac nhau nhu vé
ban d6 phin bd trdm tich tdng mat, ludn giai trong trdm tich ludn ... Tuy nhién, hién nay tac
gia da thiét ké dwoc mot chuong trinh tinh toan céc thdng sb théng ké trén, nhung chira cong

bd (Tdico thé trinh bay chuong trinh nay trong hdi thio).
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5. KET LUAN

Chuong trmh sedclasssystem, duge viét trén ngon ngit lap trinh FORTRAN 90, dva trén
bang phén loai cap hat cia Wentworth [5] va hai h¢ thdng phén loai cia Shepard [4] va Folk
[1], cung cép chirc ning tu dong phén loai trdm tich. Nguoi sir dung co thé dua vao nhidu dir
liéu tram tich cung mét lic va chwong trinh s& tw dong hién thi tra lai két qua ngay sau dé.
Chuong trinh ndy ¢6 mdt uu diém rét 1ém Ja nd cé the tinh toan phén loai trim tich tu dong
cho nhiéu mau va hién thj két qud so sanh gita cdc mau d6 v&i nhau,
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SUMMARY

A COMPUTER PROGRAM TO CLASSIFY SEDIMENTS
BASED ON THE GRAVEL-SAND-SILT-CLAY-RATIOS

Nguyen Ngoc Anh
Classification of sediments is a essential tool for plotting seabed sediment map. However, the
calculation of statistics for many samples can be a laborious process. A computer program called

Sedclasssystem has been written for the rapid classification of sediments and comparison of samples.
The program can run within the Fortran PowerStation 4.0 package and Window computers.
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