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The World Stress Map Project - A Service for Earth System Management
o GFZ
rs Helmholtz Centre
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ster
or The World Stress Map (WSM) is the global compilation of information on the present-day stress field of the Earth's crust with
21,750 stress data records in its current WSM database release 2008. Itis a collaborative project between academia, industry and
JAta government that aims to characterize the stress patterns and to understand the stress sources.
- The project commenced in 1986 as a part of the Internaticnal Lithosphere Program (ILP}, From 1995-2008, the WSM was a

research project of the Heidelberg Academy of Sciences and Humanities. Since 2009 the project is maintained and further
developed at the Helmhaltz Centre Potsdam - GFZ German Research Centre for Geosciences. The WSM project is a task group of
the International Association of Seismelogy and Physics of the Earth's Interior (IASPEI), a constituent association of the
International Union of Geodesy and Geophysics (IUGG). The WSM is alsa one of the 13 global services within the Federation of
Astronomical and Geophysical Data Analysis Services (FAGS) that was formed by the International Council for Science (ICSU).
Recently, after the nomination by the IUGG nominated with the support of the ILP and the Commission for the Geological Map of

the World (CGMW), the WSM project became in 2009 the co-label as an legacy item of the International Year of Planet Earth
(IYPE).
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Who uses the WSM data?

The World Stress Man is used bv various academic and industrial institutions workina in a wide ranae of Earth science disciolines
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(a) KUpieg Tdoeig Tou dpouv o€ atreipoaTd KUBo. (B) Kupieg Taoeig
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YTTOAOYIOUOG evTATIKOU TTEQIOU

Ps =3-0,—0oy +0;
Oh = PS
oy,=p9Z

Pg: MNieon pwypdtwong
Pg: Migon kAgioiparog NG pwypdaTtwong
0y, Oy : EAGXI0TN ka1 yéyiotn kKUpia Tdon avtioToixa
0 EQeAKUOTIKI avToxr TOU TTETPWHATOG (OETIKO TTPACNMO)
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MEBodoI uTTEPdIATPNONG
YEWTPNOEWV

BoAida utrepdiarpnong USBM
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KUpleC TAOEIC

P+ Q ={E/[3d(1 - 2v3)](U, + U, + Uy)

P=Q={v>E/[6d"(1 = VJ)[{(U; = Up)* + (Uy = Uy)* + (U; = Ug)?}
tan 26 =v3(U, - Uy)/[2U, - U, - Uy]
P kai Q: n uéyiotn Kkai EAGxioTn KUpIa Ta0n, avrioToixa, aTo

EMITTEGO TO KABETO OTN YeWTPNON
6: n ywvia amré tnv U1 otn uéyiorn raon P
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MeTpnroeic oTov TTUBUEVa
YEWTPNONG
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MeTpnTAG DIAPETPOU YEWTPNONG, MUE
TEOOEPIC Bpayioveg

b Azimuth of hole drift (HAZI)
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MaykOouIa KATAYEYPAMHEVA OTOIXEIO TNG KATAKOPUPNG
ouvioTwoag TnG Tdong (Hoek and Brown, 1980).
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Maykoéopia kaTayeypauuéva OTOIXEID TOU GUVTEAECTH TTAEUPIKAG
wbenaong Tou TreTpwpatog (Hoek and Brown, 1980).
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Figure 2: Australia - Principal stress Figure 4: Australia - Principal stress

magnitudes vs depth magnitudes vs 1st invariant 29
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Mapdadeiypa €mMidpaong MIOG AOUVEXEIOG OTNV KATACTACN TOU
€YYUg mediou TwV TACEWYV, yia UdPOOTATIKO BISIACTATO EVTATIKO
mwedio Kal gia acuvéxela Trou éxel pETPo Trapaudpewong 10% Tou

mwepiBdAAovrog TreTpwparog (Hyett, 1990).
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Emidpaon tng duaTtpoTriag Tou UAIKOU TTARPWONG ACUVEXEIOG OTNV KATAGTAON
TwV Tdoewv. MNapouaialovTal SU0 akpaieg TTEPITITWOEIG TOU PHETPOU
€AOOTIKOTNTOG TOU UAIKOU TTAfpwOoNG: undév (Trepitrrwon 1) kai Atreipo
(TrepiTTwon 3)-kaBwg Kal N evOIAUETN TTEPITITWAN TTOU N TTANPWON ACUVEXEIAG
€XEI TO 010 PETPO WE TO TTEPIBAAAOV TTETPWA (TTEPITITWON 2).

Discontinuity
filling

Minor Ep - Young’s modulus
oy principal of discontinuity
stress filling
1 E — Young’s modulus
Major Case 1 of surrounding

principal 0j——»
stress

rock

Case 1 : E, =0 Open discontinuity

Case 2: Ep =E Discontinuity filling has same

a2 modulus as surrounding rock

Case 3 : Ep =>= Discontinuity filling is
effectively rigid
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@ewpnon KauTTUAGTNTAC TNS YNNG

Ocwpnaon ouoloyevous I00TPOTTOU PAOIOU ETTi

aouuttieoTou uavoua (McCutchen 1982)
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Ocwpnon avouoioyevous eEAOTIKOU @AoIOU £TTi EAQOTIKOU
uavoua, kai uetafBoAn tng Bspuokpaciac ue to Ba6og
(Sheorey, 1994).
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