TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 12, S8 2 (2018)

DE XUAT PHUONG PHAP TIEP CAN MOI TRONG XAC PINH
MO PUN PO LON CUA PAT ROI LAM VAT LIEU XAY DUNG TU NHIEN
(AP DUNG CHO PAT ROI VUNG PONG BANG VEN BIEN
QUANG TRI - THUA THIEN HUF)

Ping Qudc Tién*, Nguyén Thanh

Truong Dai hoc Khoa hoc, Dai hoc Hué

*Email: quoctienksmt@gmail.com

Ngay nhdn bai: 13/02/2018; ngay hoan thanh phan bi¢n: 13/3/2018; ngay duyét ding: 8/6/2018
TOM TAT

Muc tiéu ctia bai bao la dé xuat phuwong phap tiép can mdi trong xac dinh mé6 dun d6 16n
cuia dat roi (cat, soi) lam vat liéu xay dung tw nhién trén co sd xac dinh thanh phan hat
cia cat song Huong theo phuong phap dé xuat va TCVN7570:2006. Dong thoi ting
dung phuong phap dé xuét dé xac dinh mé dun d6 16n ctia cat, soi, cudi tir két qua phan
tich d6 hat ctia 1.474 mau trong cac cong trinh khao sat dia chat & ving dong bang ven
bién Quang Tri - Thita Thién Hu€. Két qua nghién cttu cho thdy mddun dé 16n (Ms) xac
dinh theo 2 phuong phép khong cé su khac biét 16n (sai s6 8,71%) va gid tri Ms
theo phuong phap dé xuat (TCVN 4198:2014) c6 do tin ciy cao hon. Dat roi vung
nghién cttu ¢ thanh phan hat, lwong tap chat va gia tri mé dun d6 1on (Ms = 1,21-

5,97) dap tng yéu cau ky thuat lam cot liéu bétong va vira xay dung.

Tw khéoa: M6 dun d¢ 16n, dat roi, dong b.:ng ven bién, vat liéu xay dung ty nhién.

1. DAT VAN PE

Thuc tién nghién cttu cho thdy c6 rat nhiéu tai liéu vé khao sat dia chat cho xay
dung trén dia ban tinh Quang Tri - Thita Thién Hué, dac biét la két qua phan tich do
hat cho dat roi (cat, soi cudi) rat phong pht, da dang va dwoc thi nghiém véi kich
thudc 16 sang theo TCVN4198:2014 [11, 8]. Day la nhiing tai liéu c6 gid tri nhung chua
dwoc khai thac, st dung cho nghién ctru, tim kiém - tham do cac mo vat liéu xay dung
te nhién mém roi Dé Tw. Trong khi d6, viéc xac dinh thanh phan (cap phoi) hat cat, soi
cudi cho tinh toan thiét k€, san xudt bé tong va vita xay dung ¢ nudc ta lai tuan thu
theo tiéu chuan TCVN 7570:2006 va TCXD 127:1985 [5, 9, 10, 12], nhung céc tai liéu co
dwgc rat cuc bd va han ché nén rat kho khan cho cdng tac nghién ctru, xac dinh moé dun
dd 16n cua cat, soi cudi cho san xudt bé tong va vita xay dung. D6i véi cac nudce trén
thé gidi thi viéc phan chia kich thudce cac ¢d hat dé€ xac dinh mo6 dun do 16n cua dat roi
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cang khac biét véi nudc ta. Hau hét tiéu chuan phan chia cd hat ctia cac quoc gia déu
khong giong nhau va nhiéu nudc khong phan biét cat, cudi soi ma gop chung thanh cat
s0i v&i cap phdi hat lién tuc tir nho dén 16n (bang 1) [13-16], khac véi TCVN 7570:2006
(Viét Nam) lai phan biét rd cap phdi cat, soi - cudi (soi - cudi dam), song cho dén nay
van chua c6 bat ky cong trinh nao trén thé gisi va Viét Nam dé cap dén van dé nay.

Do vay, nham tan dung t5i da két qua phan tich d6 hat ctia dat roi trong khao
sat dia chat cho xay dung [8], chiing t6i manh dan dé xuat phwong phép ti€p can moi
trong phan chia cap phdi hat d€ xac dinh md dun d6 16n cta dat roi lam vat liéu xay
dung & viing dong bang ven bién Quang Tri - Thita Thién Hué, véi mong mudn gop
phén hoan thién co s& ly thuyét trong nghién cttu cdp phéi hat lam vat liéu xay dung
ndi chung va cat, soi cudi ty nhién ndi riéng.

2. PHUONG PHAP NGHIEN CUU

Thuc trang phan chia cd hat cat, soi trong xac dinh m6 dun do 16n hién hanh cho
thay, hién nay nhiéu nudc trén thé gidi khong phan biét cat, cudi so6i ma goi chung cat
sOi v4i cdp phoi hat lién tuc tir nho dén 16n [5](bang 1). Trai lai, ¢ Viét Nam TCVN
7570:2006 lai phéan biét thanh phéan hat ctia cat, soi - cudi (soi - cudi dam) [9].
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Bang 1. Kich thudc hat cat, soi cudi theo nhém tac gia va mot s6 tiéu chudn

Pé xuat ctia
nhém tic gia TCVN(ViEt | \srmMy) | BS (Anh) JIS (Nhat)
(TCVN4198:2014) Nam)
0,075
0107 0,147 0,15 0,15 0,15
025 |Cat 0315 0,30 0212 0,30
05 - 063 Fcat 0,60 0,30 0,60
1 1,25 1,18 0425 1,18
2 | 2,50 | 2,36 0,60 2,36
5 5 475 0,85 475
10 10 9,50 1,18 9,50
20 Soi 20 Boi 125 1,70 16
40 duoi 40 ¢udi 19 2,36 19
70 70 255 3,35 26,5
100 100 375 5 315
50 6,30 375
63 10 53
75 14 63
100 20 75
28 106
37
50
63
75

Tt bang 1 dé dang nhan thdy kich thudc cac ¢ hat duoc chon trong xac dinh
mo dun d6 16n cua dat roi trong cac tiéu chuan ctia mdi nwdc trong ddi khac biét véi
duong kinh ¢4 hat phan tich dat roi trong khao sat dia chat cong trinh. Do d6, chung ta
sé khong tan dung duoc s6 liéu phéan tich thanh phan hat cat, soi cudi trong khao sat
dia chat cho xay dung. Vi vay, tac gia dé xudt chon kich thudc cac cd hat theo két qua
phan tich thanh phan hat ctia dat roi trong khao sat dia chat cho xay dung dé tinh mo
dun d¢ 16n cua cat, soi cudi theo cac budc nhw dwdi day [8]:

+ Xéc dinh ty s8 phan trdm ham lwong c& hat ai con lai trén mdi sang (ray) theo
cong thie (1):
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ai =2%.100% (1)
m

Trong d6: mi - Trong lwong c& hat con lai trén sang (rdy) duong kinh i;m -
Trong luong toan bd mau thi nghiém phan tich hat, thuong 1a 1000g.

+ Xac dinh ham luwgng phan tram dat roi tich lay trén sang (rdy) Ai theo (2):

DaGi voi cat: A=ax+ai + ........ +ai (2a).

Da6i véi s6i cudi: A=aio+ azo + aw........ +ai (2b).

Ham lwong phan tram tich lay Aila tong ty s6 phan tram dat roi con lai trén
sang (ray) kich thudc i va cac sang (ray) kich thudc 16n hon né.

+ Xac dinh mo6 dun d6 16n (Ms) cua dat roi theo cong thic (3):

_ A2+ A1+ ...t A0,10

D01 vai cat: Ms = 00 (3a).

A100+ A70+ A40 + ........ +A5
100

D6i voi sbi cudi: Ms =

Trong d6 :A2 Ay, ... Aot - Ham lwong phan tram tich 1ty cat trén cac sang (rdy)
twong ung 2, 1, 0,5, 0,25 va 0,10; A1, A7, A..... As - Ham luwong phan tram tich liy soi
cudi trén cac sang kich thudc teong tng 100, 70, 40, 20, 10, 5mm][11].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. D6i sanh mé dun d6 16n cta cat xac dinh theo TCVN 7570:2006 va phuong phap dé
xuit méi cia nhom tac gia (theo TCVN4198:2014)

Tt bang 1 dé dang nhan thay, do cudi soi khong c6 sy khac biét vé gidi han kich
thude ¢d hat gitra 2 phurong phap nén nhém tac gia chi tién hanh so sanh mé dun d¢ 16n caa
cat xac dinh theo 2 phuong phap da néu. D€ xac dinh va so sanh mo6 dun d¢ 16n cua cat
tinh toan bang hai phuong phap dang xét, ching tdi tién hanh 14y mau, phan tich
thanh phan hat ctia cat song Huong (aQ2?) (Bang 2). Twr s6 liéu phan tich thanh phan
hat xac dinh theo 2 t6 hop ray (sang) khac nhau nay, trudc hét can loai bo ham luong
cd hat >5mm. Sau d6 m6 dun d¢ 16n ctia cat duoc tinh toan theo titng phwong phap
dudi day:

- Phrong phap TCVN 7570:2006

A2,5+ A1,25 + A0,63+A0,315+ A0,14 _ 7,35+ 14,77+53,53+78,69+86,78

Ms (2006) = 100 100

=2,41

- Phuong phéap dé xuat ctia nhom tac gia (TCVN 4198:2014)
A2+ Al + A05+A0,32+ A0,1 11,36+ 20,7+ 58,7 + 82,34 4+ 88,96

Ms (2014) = 100 100

= 2,62
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- Chénh léch md dun d6 16n ctia cat AMs (%) xac dinh theo 2 phuwong phap

Ams = 5@ = MS(2006) | o5 2627 241 10500~ 8719
Ms(2006) 2,41
Bing 2. K&t qua phan tich thanh phian hat ciia ct aQ2 song Huong
Kich tilu)échér}g Ham hrgng Bat 7(%) Kich thude Ham Iuong hat
e e e e
(TCVN4198:§014) (TCVN4198:§014) TCVN7570:2006 | TCVN7570:2006
1 <0,10 8,89 <0,14 11,02
2 0,10 6,62 0,14 8,03
3 0,25 23,64 0,32 25,16
4 0,50 38 0,63 39,06
5 1 9,34 1,25 7,22
6 2 11,36 2,50 7,25
7 5 2,15 5 2,26
8 10 - 10 -
9 20 - 20 -
10 40 - 40 -
11 70 - 70 -
12 - - 100 -

Tir két qua tinh toan, dé dang nhan thay Ms xac dinh theo phuong phap
TCVN7570:2006 thdp hon Ms tinh theo phwong phap TCVN4198:2014 dén gid tri 0,21
(chénh 1éch 8,71%) 1a do TCVN 7570:2006 st dung t& hop kich thuét sang (ray) qua 1on,
khong hop 1y nén ham luong cét tich lily trén mdi sang (ray) thdp hon. Trong ltc do,
phuwong phap TCVN 4198:2014 thong qua viée st dung t6 hop 16 sang (ray) bé hon,
hop ly hon nén lwong cat tich liy trén moi sang 16n hon va do do6 gia tri Ms c6 do

chinh xac cao hon.

3.2. Xac dinh m6 dun d6 16n cta dat roi ving Quang Tri - Thira Thién Hué theo phuong

phéap deé xuat

Cac thanh tao dat roi c6 thé st dung lam vat liéu xay dung tu nhién ¢ vung
déng bang ven bién Quang Tri - Thita Thién Hué (QT-TTH) bao gom cat, cudi, sdi, it
hon c6 da tang va hat bui, hat sét. D6 la thanh phan hat cht yéu cta cac tram tich Bé Tt
tu6i Holocen va Pleistocen, c6 nguon goc song (a) - song 1a (ap), bién (m) va bién gid
(mv): a,apQ2®, mvQ2?, mQ2?, a,apQ2!, a,apQr*®, mQ:1*®, a,apQ:*®, a,apQ:?. Dién tich phan
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b0 cta cac thanh tao nay dugc thé hién trén ban d6 va mat cit dia chat bé Tt qua cac
tuyén trén hinh 1 va hinh 2. Trong d¢:

Tram tich bién gié (mvQ:?): phan b ¢ dai con, dun cat cao tir 5-10 dén 30-33m
doc bo bién lanh th6 nghién cttu (ttr Vinh Thai téi Lang C6 va thuwong phu chong goi
1én cat bién Holocen trung (mQ2?) da mo ta o trén. Tham gia cu tao thanh tao nay pho
bién la cat hat vira, cat hat nhé mau xdm vang, vang nhat. Tt s6 liéu phan tich thanh
phan hat trén 100 mau cat xam vang ham lwong céc cd hat ctia cat nhw sau: soi = 1%,
cat =90%, bui (bot) = 8%, sét ~ 1%. Hé s6 d6 hat: Md = 0,22mm, So = 1,49, Sk = 1,02.
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Hinh 1b. Ban d6 dia chat Dé Tt dong bang ven bién QT-TTH (manh 2)
Tram tich sdng, song li (a,apQ2?): phan bd chu yéu ¢ long song, sudi Dong

176



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 12, S8 2 (2018)

Truong Son, nhdt la ¢ trung - ha luu cac song 1on: Sa Lung, Bén Hai, Hiéu, Thach Han,
Nhung, O Lau. D6 1a cudi, tang, cat, it hon co bui, sét cdu tao bai bdi ven long, bai ngam,
bai ndi. Cat cudi, tang long song thuwong la thach anh, da silic, it hon c6 quaczit, granit,
cat bot két. S8 liéu phan tich thanh phan hat gan 30 mau tram tich hat thd nay cho thay
ham Iwong cac cd hat nhu sau: cudi, tang = 9%, soi = 22%, cat = 62%, bui (bot) = 5%, sét =
2%. Hé s6 d6 hat: Md = 1,15mm, So = 2,41, Sk = 1,34.
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Hinh 1c. Ban d6 dia chat Dé Tt dong bang ven bién QT-TTH (manh 3)

Tram tich bién Holocen trung (mQ:?): ¢6 thanh phan thach hoc kha dong nhat.
D6 1a cat hat khong déu: tir cat thd (it gap) dén cat bui mau trang xam dién hinh. Cat
trang xam phan bd kha rong rai 6 dong bang ven bién mién Trung, nhat 1a & Quang
Binh, Quang Tri, Thira Thién Hué&, Da Nang, Quang Nam tir két qua phan tich hat hon
600 mau di xac dinh ham lwong cac cd hat ctia cat nhw sau: séi ~ 2%, cat = 87%, bui
(bdt) = 9%, sét =2%. He sd dd hat Md=0,23mm, So=1,64, Sk=1,06.

Tram tich song, song lit Holocen ha (a, apQ2'): bi che phu dudi cac thanh tao
tram tich Q22 va Q2 & d6 sau tir 38,5m (LK306) dén 10,2m (CCTis) cach mat dat. Cat,
cudi, tang Holocen c6 thanh phéan chu yéu la thach anh, silic, granit, cat két dang
quaczit, d6i noi gdp bazan (bom ndi Itta?). Ham lwong cdc nhom ¢ hat nhu sau: cudi,
tang = 10%, soi = 19%, cat = 67%, bui (bot) = 3%, sét = 1%. Hé s6 d6 hat Md=1,89mm,
S0=3,07, Sk=1,28.

Tram tich bién mQ:*®@: xuat 1o ¢ nhiéu noi va da duwgc nhiéu nha nghién ctru, do
vé 1ap ban do dia chat ty 1é trung binh va ty 1é 16n thuong xép vao hé tang doc lap voi
tén goi hé tang Da Nang [2, 7] hodc hé tang Phu Xuan [3,4, 6]. Trong d6, Nguyén Xuan
Duong xép thanh tao tram tich dang xét c6 ngudn gdc hdn hop sdng bién va xép chtng
vao hé tang Da Néng (amQi3® dn). Dya vao két qua phan tich hat 180 mau cat vang
nghé ham lwong cac cd hat cta cat nhu sau: soi = 2%, cat = 76%, bui (bot) = 19%, sét =
3%. Hé s6 d0 hat ctia cat: Md=0,02mm, So=1,75, Sk=1,08.
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Tram tich sdng, song 1a (a, apQi®*@): bi phu ¢ do sau tir 50m (LK432) téi 6m
(CSH1) cach mat dat va chi xuat 160 dwdi dang chom hep ¢ dd cao khoang 10-12m thudc
ria phai Tay dong bang ven bién. K&t qua phan tich trén 150 mau thanh phan hat cho
thay: cudi tang = 17%, sdi = 20%, cat = 60%, bui - sét = 3%. Hé s6 do hat: Md=2,46mm,
S0=2,73, Sk=1,72.

Tram tich song, song li Pleistocen thwgng, phan dwdi (a, apQ:*M): phan bd & do
sau 71m (LK1-K74) dén 30,5m (CCT5) cach mat dat. Tham gia cdu tao thanh tao nay,
ngoai cat, bui sét, con c6 cudi tang (CCT5, CSH1, LK309, LKHUS, LK314...). Két qua
phan tich 140 mau thanh phén hat nhu sau: cudi, tang = 30%, soi, cat = 68%, bui sét=2%.
Hé s6 d6 hat Md=2,29mm, So=2,75, Sk=1,61.

Tram tich séng, song la Pleistocen trung (a, apQi2): Tram tich sdng, song la
Pleistocen trung bét gdp 0 mot sd 16 khoan sdu tir do sdu 100,8m (LK309), 80,1m
(LK3QT) dén d¢ sau 42m cach mat dat (LK429). Thanh phan thach hoc tram tich song,
song 1t nay bao gom sodi, cudi tang = 32%, cat = 65%, bui sét = 3%. Hé sd d¢ hat phd
bién nhu sau: Md=1,18mm, So=2,13, Sk=1,89 (xt ly két qua thi nghiém 50 mau).
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Hinh 2a. Mit cat dia chat Dé T tuyén I-I’ qua Ctra Tung (Quang Tri)
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Hinh 2d. Mt cat dia chat Dé T tuyén V-V’ qua TP. Hué
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Bang 3. M6 dun d0 16n ctia dét roi xac dinh theo tai liéu phan tich do hat trong khao sat dia chat

cho xay dung viung dong bang ven bién Quang Tri - Thita Thién Hué&

T | > Thanh phén cac ¢& hat, % Mo
Y S Na d
RO O 2 E E E un|
80 & Lo — g . N
£ % | & g E| E| & é é £l S g| @ e | g |do| Teéndat
S|l el =2 |d| =R &E|&QE| 2|
23w | X|alales|w a3 S5 |F
z B 1) == ISV — — e e \ Ms
o , h’
% 57 | 715 471| 2,320 3,03/ 8,14/15,0817.64 2323 | 1143 | 72203482t hua
= Cuo1 SO1
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a1 | - | - -] - To41]298|686] 2597 | 3475 |29,031,21ICat bui x3p
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(o]
3 | - | - |357|44 87616372632 1839 | 1597 |6,22 2,825;:: o rat

Trén co s& t6 hop s6 liéu cua 1.633 mau da loai ra cac s6 liéu khong chuan xéac
ctia 159 mau (chiém 9,74%), tién hanh xac dinh gia tri tong hop thanh phan hat theo s
liéu thi nghiém chuan xac ctia 1.474 mau (chiém 90,26%) [8]. Ttr két qua xac dinh gia tri
tong hop ctia thanh phén hat, stt dung cong thic (1), (2), (3) d€ xac dinh m6 dun d¢ 16n
cua cac thanh tao dat roi vung nghién cttu. Két qua tinh toan thé hién trén bang 3 cho
thdy mo dun d¢ 16n thay déi tir 1,21-5,97, dap ung yéu cau ky thuat lam c6t liéu bétdong
va san xuat vira xay dung theo Tiéu Chuan Viét Nam [5, 9, 10].

4. KET LUAN VA KIEN NGHI

Ttr nhitng ndi dung khoa hoc da trinh bay ¢ trén c6 thé rat ra mot s6 két luan
nhw dwdi day:

- M6 dun d¢ 16n dat roi khéng nhitng xac theo TCVN 7570:2006 hién hanh, ma
con ¢6 thé tinh toan theo phuwong phap mai do tac gia dé xuat (TCVN 4198:2014) voi
sai sO dudi 10%. Do stt dung t6 hop kich thuwdt sang (rdy) qua 1on nén gia tri Ms xac
dinh theo TCVN 7570:2006 kém chuén xac va thap hon gia tri Ms xac dinh theo TCVN
4198:2014.

- Céac thanh tao dat roi c6 kha nang stt dung lam vat liéu xay dung tw nhién o
vung nghién ctru bao goém cac tram tich c6 nguon goc va tudi nhu sau: a,apQ2?, mvQ:3,
mQ2?, a,apQ2!, a,apQr*@, mQ:*?, a,apQ?®, a,apQi2. Hau hét cat, cudi, soi cd thanh phan
hat, lwong tap chat va gia tri mé dun do6 16n (Ms = 1,21-5,97) dép tng yéu cau ky thuat
lam c6t liéu bétong va vira xay dung.

- Can tiép tuc nghién ctru, tht nghiém phuwong phép nay trong xac dinh mo
dun d¢ 16n cua dat roi khong tach biét nhu cac mo thirc theo tiéu chuan ASTM (My),
Anh (BS), Nhit (JS).
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NEW APPROACH METHOD TO DETERMINE SCALE MODULE FOR
GRANULAR SOILS TO SERVE NATURAL BUILDING MATERIALS
(In line with Granular Soils in Quang Tri - Thua Thien Hue Coastal Plain)

Dang Quoc Tien*, Nguyen Thanh
University of Sciences, Hue University
*Email: quoctienksmt@gmail.com
ABSTRACT

The main aim of this article is to propose new approach method for scale module
determination of granular soils (sand, gravel) for using as natural building
materials basing on the sand composition in the Huong River in accordance with
the proposed method and Vietnam standard TCVN7570:2006. Simultaneously, to
apply proposed method to determine scale module of sand, gravel, rubble in soil
from the analyzed report of 1.474 samples collected from engineering geological
investigation in Quang Tri - Thua Thien Hue coastal plain. The results present that
the scale module (Ms) calculated by 2 methods has no significant differences
(Fluctuation of 8.71 %) and value of Ms according to the proposed method
(Vietnam standard TCVN4198:2014) is more reliable. Granular soils in the research
sites have grain composition, impurities and scale module (Ms = 1,21-5,97) meeting

the technical requirements of cement and mortar..

Keywords: Scale module, granular soils, coastal plain, natural building materials.

Ping Qudc Tién sinh ngay 04 thdng 4 ndm 1979 tai Quang Ngai. Ndm
2002, 6ng tot nghiép ctr nhan Dia chat tai truong Dai hoc Khoa hoc Hué.
Nam 2014, éng tot nghiép Thac si khoa hoc, chuyén nganh Dia chét hoc
tai Truong Pai hoc Mo - Dia chat. Nam 2016, 6ng hoc nghién cttu sinh tai
Truong Dai hoc Khoa hoc, Pai hoc Hué. Tt nam 2002, 6ng tham gia cong

tac tai co quan va hién dang 1a Phé Cuc trudng Cuc Kiém soat hoat dong

khoang san mién Trung.

Linh viec nghién civu: Dia chat khoang san.

183






