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Gia c6 dat yéu, am wot, dat sét, dat déo chay & khu vue Pong biang song
Ciru long, Viét nam bang voi thiy hoa va ximang — Cac wu diém va bai
hoc kinh nghié¢m

Téac gia : Tién sy Nathaniel (Nat) Fox

Bién dich : Mai Triéu Quang, VSSMGE

The objective of this paper and associated talk is to provide Vietnam decision makers, whether
government, private, or both, information from which to seriously consider the advantages of using
hydrated lime stabilization in future expanding of the highway system in the Mekong Delta area of
Vietnam.

Muc dich cua tai li¢u ndy va cac thao luan di theo la cung cap thong tin cho nhitng nha hoach dinh
chinh sach Viét Nam, ké ca quan chure chinh phu hodc cac cong ty tu nhan, hodc ca hai, dé xem xét
mot cach nghiém tic cac vu diém cua phuong phap gia c¢b voi — ximang trong viéc mo rong hé thong
giao thong trong tuong lai trong khu vurc dong bang song Ciru Long, Viét Nam.

Certainly costs must be considered. However in the case of building embankments and highways
within the high groundwater, soft, wet, plastic clayey soils in the Mekong, costs should be based on
lifetime costs including future maintenance and repair costs, as well as with the costs of accompanying
interruption of traffic during maintenance and repair. Another major factor in determining true costs is
time of construction. How long does it take to construct one kilometer of highway? It has been done
and can be done in the Mekong area, to produce a 40-foot wide highway surface, at a speed one
kilometer in 5.3 days. This was calculated by dividing 150 days = 5 months, by 28 kilometers of lime-
stabilized highway which was built in 1969 under less than ideal conditions.

Tat nhién van dé gia thanh phai duoc xem xét ky ludng. Tuy nhién trong truong hop xay dung nén
duong dap va mit duong trong khu vuc ddng bang song Ctru Long, noi ¢ muc nudc ngam cao, dit
yeu va thuong xuyén am udt, dat sét trang thai déo, gia thanh phai dugc so sanh trén co s& ca vong doi
thiét ké, bao gom ca cac chi phi duy tu va Stra chita trong twong lai, ciing nhu cac chi phi thiét hai do
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dinh tré giao thong khi phai tién hanh cac hoat dong stra chira trén. Mot nhan t6 quan trong khac dé
xac dinh gia tri thuc ctua dy an 1a thoi gian thi cong Can phai mit bao lau dé thi cong 1Km dudng ?
Trong khu vuc dong bang song Ctru Long, d4 va c6 thé thi cong hoan thanh mot mat duong xa 16 rong
40 foot ( m) véi tde do 1 Km trong 5,3 ngdy. Toc do nay dugc tinh toan bang cach chia tong thoi gian
150 ngay tuong duong voi 5 thang thi cong hoan thién 28 Km duong bang dat gia cd voi, duoc thuc
hién vao ndm 1969 dudi cac didu kién thi cong thap hon so vai diéu kién 1y tuong.

There has been a long-time successful use of hydrated lime, or “lime” stabilization for highway
construction worldwide, including in the USA. Yet it is not in common use in many places where
there are clayey soils highly reactive to lime stabilization — clayey soils that contain Smectite and
expansive clay minerals. For example in the USA, the state of Texas Highway Department has been
successfully using lime stabilization methods for more than 60 years. The State of Louisiana has also
been using highway lime stabilization for decades, as has the State of lowa. Yet adjacent states with
similar soil conditions, and similar geology, oftentimes have not used this method. It seems to depend
on some individual in a particular state or location, initiating the method, and then for the decision
makers to observe the advantages, and authorize its use. Thus I am appealing to Vietnam highway
construction decision makers.

Viéc sir dung voi thuy hoa dé gia cd dat lam duong giao thong d4 c6 lich sir thanh cong tir lau va dugc
4p dung rong réi trén thé gidi, bao gdm ca & Hoa Ky. Tét nhién gia c6 voi ciing khong duoc sir dung
mot cach thong dung & rat nhidu khu vuc noi co dét sét loai co tinh ning phan tmg manh véi gia cd
vOi, 14 loai dat sét co chira Smectite va khoang vat sét truong nd. Vi du ¢ Hoa Ky, S¢ giao thong bang
Texas da s dung phu:ong phap gia cd voi thanh cong véi thoi gian trén 60 nim. Bang Lousiana ciing
d4 sir dung dét gia ¢ voi trong duong giao thong tir hang thap ky va bang lowa cing lam tuong tu.
Nhung ciing & cic bang 1an can, noi c6 diéu kién vé loai dat nén twong tu, dia chat twong tu, ciing
trong khoang thoi gian d6 lai khong st dung phuong phép nay. Viée nay co ve tuy thudc vao vai ca
nh&n ¢ cac bang hoac cac vung cé biét, khoi dong thuc nghiém phu:ong phap nay va td chirc dé cho
cac nha hoach dinh chinh sach quan sat k1em ching cac wu diém va ra quyét dinh cho phép st dung.
Do vay t6i dang mudn hudéng 16i khan cau dén nhiing nha hoach dinh chinh sach xay dung giao thong
¢ Viét nam.

In 1967, after having earned a Ph.D. degree in soil (geotechnical) engineering at lowa State
University, | volunteered to go to Vietnam as a Soil Engineer with the Army Corps of Engineers.
After volunteering, | was sent to North Carolina where | helped activate a small, technically-oriented
engineering and planning unit of eleven persons, including myself as the Soil Engineer.

Vao nam 1967, sau khi léy bﬁng Tién sy vé Dia K¥ thuat — Co hoc dat tai Pai Hoc Quéc gia lowa, toi
da tinh nguyén sang Viét Nam 1am viéc voi chirc danh Ky su Co hoc dat ciia Hiép hoi K¥ su Quén su.
Sau khi duoc chap nhan don tinh nguyén, t6i dd dugc phai dén Bac Carolina ¢ do t6i da trg gitip cho
viéc khoi dong mot don vi nghién ctru k thudt co dinh huéng gdm 11 ngudi, bao gdm ca toi vi chire
danh K§ su Co hoc dit.

We also had a geologist, a civil engineer, a planner, a senior engineering technician, four engineering
technicians, and two administrative managers. We assembled a complete portable soil laboratory in
North Carolina, and traveled by ship to Vietnam in July, 1967, taking the soil lab with us.
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Chlng tdi ciing c6 mot Ky su dia chat, mot k§ su Xy dung, mot Ky su Thiét ké, mot trung cap k¥
thuét kinh nghiém va hai quan 1y hanh chinh. Chung t6i da trang bi mét phong thi nghi¢m dat di dong
hoan chinh ¢ Béc Carolina va di chuyén dén Viét Nam bing tau bién vao thang 7 nim 1967, véi toan
bo phong TN dat nay.

Upon arriving in Vietnam, | studied the situation in country from a geotechnical standpoint to learn
where the most severe soil problems were occurring. Within several days it became evident that the
primary area of major soil difficulties was the Mekong Delta region. | submitted a proposal to set up
our soil lab in the Mekong Delta and to attempt to develop solutions to the soil problems. The primary
problem was failure of roads, highways, and airfields as a result of heavy monsoon rains on the weak,
plastic, clayey soils. Equally problematic was the fact that these soils could not be easily improved or
easily worked to build or rebuild roads, highways, and airfields. This was a severe problem.

Ngay khi dén Viét Nam, t0i da nghién ctru tinh  trang cua dat nude nay trén quan diém vé dia k¥ thuét
dé tim xem dau la van dé nghiém trong nhét vé nén dat. Chi sau vai ngay, dé co thé khang dinh rang
viing khu vue can uu tién nhat v6i kho khin vé nén dat can xu 1y 1a khu vuc dong bing Séng Cuu
Long. Toi da d¢ trinh dé xuat dé dat phong thi nghi¢m dat cua chung t0i ¢ khu vuc nay va da co gang
tap trung phat trién cac giai phap xir Iy nén dat tai ddy. Van d& wu tién s6 1 can khic phuc 1a sy hu
hong cua duong giao thong, xa 1§ va duong sén bay do luong mua 16n va triéu cuong tac dong len nén
dat sét yeu déo mém. Van d¢ ndy ciing di kém véi mot thyuc trang 14 v6i cac loai dat ké trén, rat kho
khin dé gia cudong hodc thao tac thi cong dé xdy dung hoic stra chira / thay thé cac con duong, xa 16
hoic san bay. Day la van dé rit nghiém trong.

The undersigned proposed a 3-phase testing program, consisting of a laboratory phase, a small-scale
field construction phase, and a large-scale field construction phase to examine the feasibility of
hydrated lime stabilization as the solution. The proposal was approved.

To6i d4 dé xudt mot chu:ong trinh thyc nghiém gdm 3 giai doan, bao gdom giai doan lam viéc trong
phong thi nghi¢m, giai doan ap dung thu trén quy mo nho ¢ hién truong va giai doan thuc hién trén
quy md rong dé kiém ching phuong an gia cd dat bang voi thuy hoa. Dé xuit nay da duoc phé duyét.

Accompanied by photographs | personally took between August, 1967 and July, 1968, my talk
illustrates what was accomplished, what was learned, and how this information was put to use for
perhaps the largest single chemical soil stabilization project in recent history. Over the four years
following my testing and design and construction program, between 150 and 200 kilometers of
highway, numerous kilometers of secondary roads, and a number of small and medium sized airfields
were built or significantly expanded, by use of hydrated lime subbase construction and in some cases,
accompanied by lime and cement base course construction.

Keém theo c4c tAm anh ma ca nhan t6i da chyp trong khoang thoi gian thing 8 nam 1967 dén thang 7
ndm 1968, bai thdo luan cua t6i minh hoa nhitng gi da lam, cac bai hoc rut ra, lam thé nao dé cac thong
tin nay dugc st dung va c0 thé xem nhu 1a mot du an str dung dat gia c6 bang mot loai hoa chat ¢o
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quy mo Ién nhat trong thoi gian d6. Hon 4 nim sau chuong trinh thuc nghiém va xay dung chuong
trinh thi cong, da c6 khoang 150 dén 200 Km du:ong qudc 16, mot sd lugng rat 16n dudng cip thap hon
va mot lugng duong bang san bay quy md nho va vira da duoc xay dung, ap dung cong ngh¢ gia b
v0i cho 16p dinh nén va trong mot so truong hop, duge thi cong 16p mong phia trén bang vat liéu gia
cb ximang va Voi.

I have met and gotten to know, two engineers who were in charge of building and expanding Mekong
Highway QL4 after | left Vietnam. Although | do not have complete records of all highway segments
built in Vietnam using lime and lime and cement stabilization, these two individuals supervised an
estimated 30% to 40% of the lime stabilization work done in the four years from 1969 through 1972.
These two were responsible for constructing over 60 kilometers of lime-stabilized highway in the
Mekong area. Extrapolating, a total of 150 to 200 kilometers of lime-stabilized highway are estimated
to have been built during this four-year time period.

T6i d4 gap va lam quen duoc hai ki su phy trach cong tac thi cong mod rong Qudc 16 4 & khu viuc DB
SCL sau khi t6i roi Viét Nam. Mic du toi khong co du tu lidu ghi chép cua tat ca cic hé thdng dudng
duoc xay dung & Viét Nam ap dung cong nghé gia cd voi va xi ming, nhung hai ca nhan trén da truc
tiép giam sat khoang 30-40% cua toan bo cong tac dat gia cd voi trong 4 nam tur 1969 dén 1972. Hai
nguoi ndy phu trach viéc thi cong trén 60 KM duong sir dung cong nghé gia c¢b voi trén khu viuc DB
SCL. Nhu vay co thé ngoai suy rang d4 cé tong cong khoang 150 dén 200Km duong st dung dét gia
cb voi d4 dugc xay dyung trong khoang thoi gian 4 nim nay.

One of these persons was a professional planner as well as a Ph.D. Civil Engineer. He was able to
plan and supervise the completion of 28 kilometers of highway from My Thuan to Ba Cong in the
Mekong, from January 1, 1969 to May 31, 1969, a period of only 5 months. We have considerable
information from this effort. If this productivity were extrapolated for the four-year period, it would
result in a total of 270 kilometers of highway. This is probably too high a number, so our best
estimate of total lime stabilized highway constructed in the Mekong area of Vietnam remains between
150 and 200 kilometers of highway or equivalent roadway and airfield construction. As an added
factor, some highway and road lime stabilization production was accomplished in the Mekong within
the last 3 or 4 months of 1968. The lime stabilization highway construction program in the Mekong
was active for approximately 52 months.

Mot trong hai nguoi ndy 13 Ky su Thiét ké chuyén nghiép va la Tién sy Khoa hoc nganh Xay dung
Cong trinh. Ong ta da thyc hién cong viée thiét ké va giam sat thi cong cho dén luc hoan thanh 28 Km
duong qudc 16 tir My Thuan dén Ba Cong trong khu vuc DBSCL, tir ngay 1 thang Giéng nam 1969
dén 31 thang 5 nam 1969, chi trong khoang thoi gian dung 5 thang. Chung t61 d4 c6 rat nhiéu thong tin
x4c nhan nd lyc ndy. Néu tién hanh ngoai suy cho thoi gian 4 ndm voi tdc do6 nhu trén, nd s& cho két
qua khoang 270 KM dudng da dugc xdy dung. Con sb nay dung 1a qua cao, do vy su udc lugng gan
dung nhit s& nam trong khoang 150 dén 200 KM dudng qudc 16 hodc dién tich twong duong cia cac
loai dwdng khac va san bay. Mot nhan t& bd sung khac 1a ¢ mot s6 dudng qudc 16 va duong khac ap
dung cong nghé gia ¢ voi dd duoc thuc hién trén khu vyuc PBSCL trong khoang 3 dén 4 thang cua
niam 1968. Chuong trinh xay dung duong ap dung cong nghé gia ¢ voi trén DPBSCL da duoc thuc
hién trong khoang 52 thang.
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The advantages of hydrated lime stabilization as specifically experienced in the Mekong Delta area,
and also as experienced in other parts of the world, to include the USA, include the following:

1. Continuity and speed of construction because of improved soil workability.

2. Immediate change in plasticity where soil changes from a plastic mass to a crumbly solid.
3. Stability and strength enhancement by more than 3,000 percent.

4. Resistance to future soil water absorption and degradation.

5. Long life and permanency.

6. Sustainability — increase in strength with time through Pozzolanic cementation
7. Environmentally friendly

8. Cost in terms of Dollars per year of use

9. Costin terms of eliminating maintenance costs

10. Cost in terms of sustainability and environmental advantages

11. Flexibility for future expansion and future capacity upgrades

Céac uvu diém cua gia ¢ voi thu duoc tir kinh nghiém thyc hién & khu vyc PBSCL ciing nhu cac noi
kh&c trén the gidi, bao gom ca & My, dugc thong ké dudi day:

1. Thicdng lién tuc va nhanh chéng do cai thién duoc tinh cong tac cua dat

2. Thay ddi gan nhu ngay lap tirc tinh déo, khi dét thay doi tir mot khdi déo sang khdi dat cimg
gion.

3. Do 6n dinh va cudong do tang 1én dén 3000 %

4.  C6 sirc khang lai sy thim nudc va phong hoa dat trong tuong lai

5. Tudi tho va thoi gian phuc vu lau dai.

6.  Ton tai bén viing — ting cudng do theo thoi gian nhd qué trinh déng két Puzolan
7. Than thién véi moi truong

8.  Chiphi thu lai tinh bing USD cho mdi nim st dung

9.  Chi phi tiét kiém do loai bé duoc kinh phi duy tu

10. Chi phi twong g véi sy phat trién bén virng va than thién véi moi trudng

11. Linh hoat cho viéc nang cip va mo rong duong trong twong lai
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I encourage Vietnam decision makers to seriously consider the use of hydrated lime for subbase
construction, and possibly lime and cement for base course construction, to meet your highway
construction and expansion needs in the Mekong. | understand that there are limestone deposits
and outcrops in the Mekong and also in other parts of Vietnam, that would be usable to produce
the necessary hydrated lime, and a simple plant could be set up near the resource area to
manufacture hydrated lime. Alternatively, or in addition, hydrated lime is available for purchase in
South Korea and other areas of Asia — both in dry form and in pellet form.

T6i manh mé& kién nghi cac nha hoach dinh chinh sach ciia Viét nam xem xét mot cach nghiém tic
viéc sir dung dat gia cd voi cho cdng tac thi cong 16p mong dudi, va kha nang dung gia c¢b voi hodc
ximang cho cac I6p mong trén, dé dam bao dap ung cac nhu cau vé xdy du’ng va mo rong hé thong
duong g1a0 thong trong khu viee DPBSCL. Téi hiéu ring c6 cac diém cung cdp vat lidu da voi va CaC
mo da voi 19 thién & bBSCL cung nhu & cac dia phuong khac ¢ Viét Nam, co the sir dung dé san xuat
lugng voi thuy hoa can thiét, vi mot tram nghlen don gian c6 thé lap dat ngay gan ngudn da voi dé san
XUt voi thuy hoa. Mot phuong an khac c6 thé xem xét 1a nhap khau voi thity hoa tir Nam Han hozc
cac khu vue khac ciia Chau A, san pham dang bot kho hoac vién.

I would be happy to advise any person or agency or company that is seriously interested in this
endeavor on: (1) critical quality control issues; (2) key construction techniques; and (3) highway
design considerations.

T6i rat vui dugc tu van thém cho cac ca nhan hoic to chirc, hodc cong ty c6 quan tdm nghiém tic
trong no luc nay ve:

1. Céc van dé vé quan ly chat lugng
2. Céc ky thuat thi cong chu yéu
3. Cac Iuu tim vé thiét ké dudng giao thong

I am a personal friend of the engineer who planned and supervised the 28 kilometers of highway
construction in 1969 between My Thuan and Ba Cong - Dr. Bud Griffis. Bud told me several weeks
ago, that he also will be happy to provide planning advice for such an undertaking. His planning for
constructing 28 kilometers of highway in 5 months, most of it 40 feet wide at the surface, was
exceptional. And the operation was successful in meeting this stringent schedule. Can you imagine
building 28 kilometers of high quality highway at an average rate of one kilometer per 5.3 days,
considering the Mekong Delta soil and weather conditions? Yet it was accomplished under the
supervision of Bud Griffis.

TGi c6 mot nguoi ban 1a Ky su da tham gia thiét k& va thi cong 28 Km duong qubc 16 & bBSCL, tur
My Thuén dén Ba Cong, la Tién sy Bud Griffis. Bud da néi voi toi mot vai tuan trude day rang 6ng ta
cling rat vui dugc cung cap cac tu van vé thiét ké cho cac ‘cong viéc ké trén. D6 an thiét ké cho 28 Km
duong qudc 16 trong Vong 5 thang 12 mot mot sy kién hiém co. Va céc hoat dong sau do da rét thanh
cong dap ung dugce tién do sat sao ndy. Ban c6 thé tuong tuong viée thi cong 28 KM dudng qudc gia

6 Ha Noi - Viet Nam 18 June 2010



Geotechnical Workshop : Viet nam Geotechnical Day | 2010

V6i tiéu chuan chat lwgng cao véi te do trung binh 1KM trong 5,3 ngay, trong diéu kién vé dat yéu va
thoi tiét nhu ¢ khu vuee PBSCL ? Vang, diéu nay da duogc thuc hién dudi sy giam sat cia Bud Griffis.

As a final selling point, when | visited Vietnam in 2002 with my wife, Lily, we went to the Mekong
Delta and toured some of the highway areas that had been lime-stabilized more than 40 years ago. My
designs for these roads were based on a 10-year life span. The local Vietnamese people referred to
these highway segments as the “American Road”. They explained that no major maintenance had
been needed in 40 years since the Americans built them. This feat was not because the Americans
built them. It was because the proper method of construction was used — hydrated lime stabilization,
and the work was well planned and managed, with adequate equipment. Vietnam can build them as
well - with the proper planning, equipment, and effort. One piece of advice - Lime stabilization
correctly constructed is very forgiving. But getting it correctly constructed requires following critical
steps without exception. Not following these steps will prove unforgiving.

Mot diém cudi cing téi mudn dé cap, do 1a khi toi cling vo t6i 1a Lily gh¢é tham khu vuc DBSCL vao
nam 2002 va da co di thi sat mot loat du:ong dé ap dung cong ngh¢ gia c6 v6i hon 40 ndm qua. Theo
ban thiét ké cua t6i, mat duong co thoi gian phuc vu thiét ké 1a 10 nam. Nhirng nguoi dan dia phuong
goi nhiing du:ong ndy voi cai tén “dudong My 1am”. Ho d4 xac nhan rang d& khdng cin cong tac sira
chita 16n ndo trong sudt 40 nam, ké tir ngay nguoi My thi cong nhitng con duong nay Thuc chét ky
tich nay khong phai la do ngum My xay dung, ma la nho bién L phap thi cong dat gia ¢ voi phu hop,
duoc to chirc chu déo va co céc thiét bi chuyén dung, véi cac nd luc cao. Nguoi Viét Nam cling ¢6 thé
xay dung nhitng con dudng nhu vay, véi thiét ké phu hop, thiét bj chuy@n dung va céc nd luc trong thi
cong. Chi c6 mot 101 khuyén Cong ngh¢ gia co voi khi dugc thi cong dung dan s& khong yéu ciu
nhleu k¥ ngh¢ phuc tap. Tuy nhién dé dam bao cho sy thi cong ding dan nay thi can phai co cic budc
di tdi thiéu sau day ma khong duoc bo qua trong bat ky truong hop nao. Néu khong tuan thii cac bude
nay thi s& khong dam bao chic chin vé thanh cong.
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