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FOREWORD 

This report was prepared under Project 5713, Program Element 6.24.05.06.4. 
Inclusive dates of research were 1 May 1964 to  1 October 1964.    The  report was 
submitted on 10 June 1965 by the Project Engineer, Dr. W.  E.  Fisher, Air Force 
Weapons Laboratory  (WLDC) . 

This  study, sponsored by  the Civil Engineering Branch, Development Division, 
AFWL,  resulted from an on-site survey made by  the authors in May 1964 throughout 
the Anchorage area.    However, many other persons and organizations gave of their 
time and talents to provide data Included in this report which will complement 
the growing body of literature documenting the Good Friday Alaska disaster. 

Special acknowledgment is  due the city officials  and residents  of Anchorage 
and the other stricken communities who,  despite their own personal concern with 
the calamity,  assisted so generously in providing access and Information vital to 
our study.     Similarly,   the personnel at several  government  installations,   Elmen- 
dorf AFB,  Fort Richardson,  and other establishments,  gave unstinting assistance. 
Business and industrial concerns,  local engineers and technicians,   and many pri- 
vate citizens all contributed to the great body of information gathered.    The 
writers,  editors, and publications specialists at AFWL and AFSWC extended their 
most professional efforts  to make this report of service to a large and diverse 
audience.     Space precludes  any attempt  to single out  individuals  for our thanks. 
However,  our gratitude must be  expressed to Colonel Paul W.  Stephens,  DCS/Civil 
Engineering, Alaskan Air Command,  for providing certain financial support  and 
convenient office space for the authors. 

Photographs, maps,  and drawings illustrating this report are principally 
derived from USAF sources.    Many of the photographs were taken by  the authors or 
under their supervision.     Sources for the basic maps used in this  report are the 
US  Department of the  Interior,  US Coast  and Geodetic Survey,  US Army Corps of 
Engineers,  and the City Engineers,  City of Anchorage,  Alaska. 

Credit is due  the US Army for the following figures: 

Figures 9,   10,  11,  15,  16,  17,  18,   19,  20,  21, 22,  26,  27,   28,  29, 
30,  31,  32,  34,   38,  39, 44,  45,  54,   55,  56,  58,  59,  60,  61,  62,  63, 
64,  65, 67,   70,   74,   77,  78,  81,  83,   89,  95,  96,  9°,  100,   103,   104, 
115,   117,   137,   138,  139,  140,  157,  218,  227,  243,  281,  and 282. 

MAC'S FOTO SHOP, Anchorage, Alaska, is the source for figures 94, 114, 134, 
135, 136, 187, 216, 219, and 278. 

The Anchorage Daily Times is credited with figures 66 and 69. 

This technical report has been reviewed and is approved. 

WALTER E. FISHER, Ph.D. 
Project Engineer 

ROBERT E. CRAWFORD/ 
Major, USAF 
Deputy Chief, Civil Engineering 
Branch 

JOHN W. KODIS 
Colonel, USAF 
Chief, Development Division 
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ABSTRACT 

Volume II of AFWL-TR-65-92,  The Great Alaska Earthquake,   consists of the 
photographs,  maps, and drawings which supplement Volume I of this  report. 
Credits  for these illustrations are given in the Foreword. 
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Figure   7.     Map of  Resurrection Bay  (Showing Seward,  Alaska) 
(Source:     Reference VI-2) 
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Figure  15.     A Damaged Bridge,  Anchorage  to Seward Highway 
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Figure 27.  Turnagain Slide, Mo$aic, 
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Figure  39.     Turnagaln Slide   (Damage  to  residential  buildings) 
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Figure  46b.     Turnagaln Slide   (Representative  fractv. 
(Source:     Reterence VI 



TURNAGAIN SLIDE AREA 
EXPLANATION 

CRACK 

CRACK SHOWING VERTICAL DISPLACEMENT 
DOT DENOTES DOWNTHROWN SIDE 

CRACK SHOWING HORIZONTAL DISPLACEMENT 

CRACK SHOWING HORIZONTAL MOVEMENT 

MAJOR SCARP AT HEAD OF SLIDE 

PRESSURE RIDGE SHOWING HEIGHT 

SAND SPOUT 

NO DISTINCTION HAS BEEN MADE ON MAP 
BETWEEN HAIRLINE CRACKS AND OPEN CRACKS 

ALL MEASUREMENTS ARE IN FEET AND TENTHS 

TWENTY SEVENTH *VE 

\ 
LARGE SAND SPCUT 

N 

NORTHERN LIGHTS BLVO IKFOO Rood) 

e fractures in the present residential area 
rence VIII-1) 

52 



AFWL-TR-65-92,   Vol  II 

tig 
u 

(0 
b 

01 

e 
SJ 

(fl 
>. 
(A 

Ok 
e 

■H 
C •^ 
a 

c 

pi 

E 

c 

u 

o 

a» 
-a 

o 
Of. 

3 
«H 
□a 

<r 
9i 
U 
3 
U 

•r-l 

53 



APWL-TR-65-92,   Vol   II 

WffiCBOING BtANK 
* • 

i 
ry5 

1 

3 
H 

9i 

a. 
c 
H 

V 
-a 

CO 

<r 

o 
u 
3 
M 



AFWL-TR-65-92,   Vol   II 

3 
H 

a 
o 
H 

-a 

to 

U 

U 

o 

S 

56 



AFWL-TR-65-92,  Vol  II 

o 
o 
u 
en 

DO 
ea 
M 
o 

s: 
u 
c 
< 

a» 

A 
4-1 

M 
O 
c 
a» 
-o 
•H 
nH 

a» 

4-1 

(13 

H 
£ 
o 
i2 

U 
M 
3 
M 

•H 

I 
57 



AFWL-TR-65-92,   Vol  II 

a» 
-a 

-a 
c 
cd 
►4 

H 
I 

Xi 
CO 
H 

-a 
N 

cd 

H 

CM 

3 
00 

•H 

58 



AFWL-TR-65- 

S5 

bO' GOVERN Mr.rmlr 
SLIDE 

70 

7* 

/ 

JO 

/ 
/ 

3* / '' 

/    / 

/ 

/> 
^ 

iüi^i 

to 

A 

ST 

hitej^ 

STREET 

¥ ""i 
SLID E 

Is t C r" Tli 
rW t r r jl 3 L jy 

y s 
^>     w 

ulcahy i 

H^l 
Stadium'.. 

atlons 
Figure 53.     Map of Anchorage  (Showing locations of t ,,  ce:     Re 

(Source:    Refer- 



atlons of the slab  landslides  triggered by  the earthquake) 
ce:     Reference  IX-1) 

59 

B 



AFWL-TR-65-92,   Vol   II 

c 
0 

u 

o 
u 

Pu 

< 

u 
■H 
u 

> 

s 
c 

I 
1- 

m 

a» 
u 
3 

61 

i 



. 

62 



AFWL-TR-65-9       Vol   II 

■J. 

•a 
c 

ai 
3 
c 

< 

in 

■H 
UM 

01 >s 
-a c 

<s> E o 
a> U 
3 
c at 

o 

4J LO 
M 
3 -a 
o iH 

[JL, o 

> 
< 

•   0) 

(U    o 
^ x; 
oc c 

•H   < 

-O 
C 
e3 

>. 
c 
cd 

B 
c 
U 

öL 
c 

o 
S3 

H 
Q 

I 
ia 
u 
o 
O 

63 



AFWL-lR-UJ-Ji,   vui   n 

'M 

I ] ALASKA RR 

ARR DEPOT a GENERAL OFFICE 

FIRST AVE 

^ 6.3' OVI 
^{SOUTH 

TOE OF SLIDE B 
BYBUILDINQ — 

NORTHEAST CORNER OF MINES a 
MINERALS BUILDING OFFSET 38'N 
ft 2.5' WE8T> 

1 
J- 
JCPENNEY-^ «► 100       50 

I L 
SCALI 

Figure 57.  Fourth Avenue J 
(Source:  1 

>—••— • 

weQEDwe 
. 

• ■» 



// 

// 

/o 
Ä V^AREHOUSE^AVl 

FIFTH AVE 

CRACK SHOWING VERTICAL DISPLACEMENT DOT 
DENOTES DOWNTHROWN SIDE 

CRACK SHOWING HORIZONTAL DISPLACEMENT 

CRACK SHOWING HORIZONTAL MOVEMENT 

MAJOR SCARP AT HEAD OF SLIDE 

U^V l'r*"^    PRESSURE RIDGE SHOWING HEIGHT 

SAND SPOUT 

NO DISTINCTION HAS BEEN MADE ON  MAP 
BETWEEN HAIRLINE CRACKS AND OPEN CRACKS 

ALL MEASUREMENTS ARE IN FEET AND TENTHS 

50 

SCALE IN FEET 

Avenue Slide    (Representative  fractures) 
>urce:     Reference IX-2) 

N^ P>VG€ BLANK I 

65 

• « 



AFWL-lK-tO-yii,   Vol   11 

01 

C 
01 
> 
< 

3 
O 

0) 

•H 

0) >- 
T3 O 
•H C 
iH 
CO 0) 

3) 4-1 
3 
C C 
0) o 

< w 
JC c 

I- TJ 
3 -H 
O -H 
(K 3 

J3 

u 
u 
OJ 

01 

3 
oo B 

•H   o 

01 
oo 

•H 
> 

id 
•H 
u 

< 

67 

.'•• I 



* 

AFWL-TR-65-92,   Vol  II 

C 

T3 
■H 

0) >-i •a o 
•H c 

(1) 1-1 

c 
> 

c o 
W 
00 
a 

O  -H 

ON CO 

at u 

2 § 
6C g 

•H O 

00 
CO 

o 

•H 
> 

M 

^ 

68 

■   ■ 



AFWL-TR-65-92,  Vol  II 

* 

... 

#4' 

i   ■ 

v. 

8 
M 

4-» 
CO 

§ 

g 

0) 

! 

4J 

3 

O 

0) 

a 
w 

u 

0) 
73 

W 

S 
i 
u 
3 
O 
ft, 

o 

3 
oo 

•H 

69 



AFWL-TR-65-92,  Vol  II 

'&   ■ 

V.." ^ •■ . ■ 
f.l. 

•u 
0) 
(U 
u 

CO 

Q 

T3 

g 
s 
0) 

c 

»-1 

ß 
O 

0) 

•H 
W 

X. u 
u 
o 

3 

0) I 
3 

(U 
M 
D 
00 

-A 

70 



AFWL-TR-65-92, Vol II 

»:' «►•^ 'jm. 

Figure 62.  Fourth Avenue Slide (D Street north of Fourth Avenue) 

71 



► AFWL-TR-65-92,  Vol  II 

3 
C 

o 
o 

o 

t-l 
I* 

§ 

<u u 
u 

•a 

i 
I 
M 
3 

n 

3 
00 

72 



AFWL-TR-65-92,   Vol  II 

v 
3 
C 

> 
< 

U 
3 
O 

o 
»- 

m 

c 

oo 

§ 

u 
3 

V 
i- 
3 
00 

■H 

73 



AFWL-TR-65-V>2,   Vol  II 

s 

w 

c 
<u 
e • 4-1 

u 
(0 • D. 
< 

* 
(.1 

T3 
C 3 

' M 
« 
£ 
4-1 

o 
• 4-1 

.   • « 
at 
TO 

• B < TO 
Q 
w 

« 
TJ 
•H 

H 
(/} 

« a* 
3 

L C 
' OJ 
f. > 

< 
« £ 

4-t 

M , 3 
O 

U4 

. « • 
« in 

1 tO 

| 0) 
M 

• 3 
oc 

74 



AFWL-TR-65-92,   Vol  II 

4) 
M 

I 
V) 

S 
-a 

I 
m 
4> 

M 
C 

•H ^-v 

^1 (U 
•H 4) 

rf» <-» 

c -a 
«o c 
cu o 
e o 
o a> 
o tn 
•a »<-• 
so 

c *-> 
O W 
U O 
H C 
«0 
Ö 

3 

c 
a» 
> 

u 
3 

•^5 

u 
3 
Off 

■H 

75 



AFWL-TR-65-92,  Vol  II 

l-l 

H 

s 
c 
0) 
<u 

^3 

0) 
3 
C 

H 

O 

c 
0» 
e 
o 

a 
« 

•H 

6 
ii 

T3 

V3 

01 
3 
C 
0) 

5 

3 
O 

0) 
b 
3 
00 

•H 

76 



AFWL-TR-65-92,   Vol  II 

n 
4-1 

V 
V 
u 
4-1 

a 

c 
V 

4-1 

at 
3 
C 

> 
< 
■v 

c 
e 

<n 

a 
t/t 

a> 
3 
C 

> 
< 

U 
3 
O 

U4 

QO 

3 

77 



AFWL-TR-65-92,  Vol  II 

m 

o 

c 

o 
cd 

u 
c 

(1) 

CO 

0) 
3 
C 

> 
< 

u 
3 
O 

ON 

M 
3 
00 

•H w 

78 



AFWL-TR-65-92,   Vol  II 

a- 
U 

03 
Ü 

< 

x. 

u 

3 
X> 

4-1 

A 
oo 

c 

o 
M 

c 
p 

3 
C 

3 
O 

o 
r-. 

(U 

3 
Ml 

79 



AFWL-TR-65-92,   Vol  II 

(U 
3 
C 

fe 

4-1 
u 
o 
c 

0) 

V5 

c 
o 
c 

« 
l-l 
00 

c 
cu 

at 

en 
0) 
3 
C 

>-i 

3 
O 

P4 

M 
3 

u< 

80 



AFWL-TR-65-92,  Vol II 

c 
o 

^1 

« 

U 
9) 
0) 
M 

Q 

-o 
c 

03 

C 
0) 
u 
» 
4-1 

0) 
J3 

4) 
3 
C 

IM 

o 
t 
<u 
•a 

s 
I 
u 
o 

CM 

0) 
M 
3 
00 

81 



j 
AFWL-TR-65-92,   Vol  II 

MOOIMMOO I* 0 

as 
l 

0) 

s 
M 
0) 

«4-1 

2 

O 

O 

o 

C 
o 

•H 
•U 
(TJ 
N 

'S 
4-1 
tn 

i 
I 
o 

0) 

3 
00 

•H 

82 



AFWL-TR-65-92,   Vol   II 

r- 

c 
o 

o 
(U 

o 
u 

TO 
•i-t 

TO 
U 

•H 

u 
> 

TO 

i 
a) 
•H 
H 
CO 

0) 
(V 

4J 
CO 

a) 
3 
00 

•H 

83 



AFWL-TR-65-92.  Vol  II 

84 

—        ».MW*    • 



rfL-TR-65-92.   Vol  II 

"L" STREET   SLIDE 

EXPLANATION 

CRACK 

CRACK SHOWING VERTICAL DISPLACEMENT. DOT 
DENOTES DOWNTHROWN SIDE 

CRACK SHOWING HORIZONTAL DISPLACEMENT 

CRACK SHOWING HORIZONTAL MOVEMENT 

MAJOR SCARP AT HEAD OF SLIDE 

f^
J I *VT     PRESSURE RIDGE SHOWING HEIGHT 

SAND SPOUT 

CAUTION NO DISTINCTION HAS BEEN MADE ON  MAP 
BETWEEN HAIRLINE CRACKS AND OPEN CRACKS 

ALL MEASUREMENTS ARE IN FEET AND TENTHS 

N 

100 
L_ 

50 0 
I 

SCALE IN FEET 

/^1\ 
Figure  76b.     L Street Slide   (Preliminary geologic irappin 

(Source:     Reference  IX-2) 



/ ' j  THIRD AVE 

trapping of  the surface movements) 86 

7 



AFWL-TR-65-92, Vol II 

Figure 76a.  L Street Slide (Preliminary geoloj 
(Source:  Reference 



M'OF OVERTHRUST I 

MTH AVE 

50 
_L_ ± 
SCALE IN FEET 

_r V^ 

TENTH AVE 

100 

0) 

i r 

EXPLANATION 

CRACK 

CRACK  SHOWING VERTICAL DISPLACEMENT DOT 
DENOTES DOWNTHROWN SIDE 

CRACK SHOWING HORIZONTAL DISPLACEMENT 

CRACK SHOWING HORIZONTAL MOVEMENT 

MAJOR SCARP AT HEAD OF SLIDE 

V^-rM-T^    PRESSURE RIDGE SHOWING HEIGHT 

. 0 SAND SPOUT 

CAUTION NO DISTINCTION HAS BEEN MADE ON   MAP 
BETWEEN HAIRLINE CRACKS AND OPEN CRACKS 

ALL MEASUREMENTS ARE IN FEET AND TENTHS 

• 

geologic mapping of the surface movements) 
erence IX-2) ^5 

T 



AFWL-TR-65-92,   Vol  II WL 

in 
u 
c 
01 
E 

4-1 
u 

< 
m 
c 
o 
05 
(9 
01 

en 

3 
O 

0) 
■a 

4-1 
0J 
V 
)-> 
4J 
to 

9i 
u 
0 
M 

•H 

87 

r^r J 



^L-TR-65-92,  Vol II 

01 
u 
c 

% 
u 
re 

to 
CO 
0) 

M 
3 

0) 
T3 

CO 

4-1 

)-l 
4-1 

^4 

QO 

0) 

3 
M 

•H 

88 



AFWL-TR-65-92,   Vol  II 

o 
u 
4-1 

in 

T3 
C 
(0 

c 
01 

4-1 

XI 

OJ 
3 
C u 
> 

Xi 
M 

•H 
M 

C 
o 
« 
o 
c 

-d 
H 
tn 
a> 

m 

4-1 

a» 
u 
4-1 

l-O 

u 
3 
0Ü 

89 

r-»*   r 



AFWL-TR-65-92, Vol II 

<u 
<u 
u 
4-) 
cn 

Z 
X) 
C 
CO 

0) 
3 
C 
<U 

4 

•H 

0) u 
c 
(U 

"V 
•H 
CO 
OJ 

OS 

0) 
•T3 

CU 
0) 

4J 
w 

o 
CX3 

0) 
M 
3 
00 

90 



AFWL-TR-65-92,  Vol  II 

u 
0) 
0) 
u 
u 

in 

3 
^3 

c 
I u 
u 

3 

CO 
•H 
(U 
< 

u 

00 

0) 
M 
3 

•H 
in 

91 



AFWL-TR-65-92,   Vol II 

4-1 
<U 
01 
u 
•u 
CO 

NJ 

m 

1^ 

4J 
CO 

Öt 
c 

•H 

^H 
•H 
D 

C 
OJ 
B 

4J 

CO 
a 
to 
0) 

j= 
4-1 

14-1 

O 

c 
0) 
E 
cu 
u 
to 
H 
a 
CO 

•H 

c 
to 

3 
4-1 
CJ 
CO 

•a 

u 
OJ 

w. 

cs 

r 
M 

•H 

92 



AFWL-TR-65-92,   Vol  II 

01 

E 

oo 
c 

•H 
■H 
0) 

CO 
u 
to 

c 
at 

00 

T3 
C 
a> 
c 

4-1 
It 
o 
z 

4-1 

0) 
M 

cn 

oo 

00 

93 



AFWL-TR-65-92,  Vol II 

u 
4-1 
CO 

u 

c 
5 I 

en 
4J 

00 
c 

-a 
•H 

.2 
U 
u 

o 
u 

•9 
•H 
rH 
to 

a» 
M 
4J 
CO 

00 

QJ 

3 
00 

•H 

9A 



I 
AFWL-TR-65-92,  Vol  II 

Qi 

u 

C 
03 

OJ 
3 
C 
0) 
> 

PM 

CO 

<u 
u 
c 
a> 

-a 
•H 
w 
ai 

CO 

4-1 

(U 
0) 
>-i 

4-1 
CO 

3 
00 

95 



AFWL-TR-65-92,   Vol II 

Sail 0) 
0) 

^r^l ^ff vf ' M 
4J 

iN^IDE/A CO 
'SMmßh 

M 
V^^HvC^ T) 

0T^@ ' c 
(0 

3 

IfAv 
C 

> 
W/P ' < 

m'v. A 
4J 
14-1 

•H 

4-1 
CO 

Q> 
O 

j* - ''i. c 
p.   J - • 0) 

*:.. .f.; < -a 

■<•■   ■.., , OT 
u 

''•" j' i oi 
. i   ' ^ 

i a» 
M       4 •o 

'           'Tf • •H 
rH 

i ir CO 
i   ■'■I 
■? 5":  4. 4J 

•'^f^'^ (U 

*" J ' ( 'xii M 
':«v-   fi 4-1 

CO 

h-l 

* 

00 

v 
U 
3 
00 

•H 
(14 

96 



AFWL-TR-65-92,  Vol  II 

/ 

, 

CO 
Pu 

00 
CO 

o 
IS 

0) oo 
a> co 
u 
u (U 
cn  M 

3 
w   oo 

•H 

s 
«o   * a 
<U   60 
3   -H 
c co 
0)    a) 
> -o 
< 

U 

x cd 
•H   X» 
w 

(1) 

CO   § 
CO 

00 
C ^M 
•H   O 
•a 
iH    60 
•d ß 
3  iH 

-o -o 

CO   3 

u 

o 

o 
4-1 

0) 
00 
CO 

a» -o 
T3 
•H    (U 
l-l   4J 
CO   o 

SB 
«J 
«I 
OJ 

en 

00 

3 
00 

97 



: 

AFWL-TR-65-92,  Vol II 

(U 
u 

9 
C 

I 
M 

00 
ß 

CO 
•H 
O 
U 
0) 

o 

cn 

v 
0) 

CO 

oo 
oo 

0) 
M 
3 
00 

98 



AFWL-TR-65-92,  Vol II 

U 
(0 

Oii 
c 
•H 
(0 
U 
0) 
> 
(0 

i u 
u 
a 

60 

•a 
c 

E 
4J 
0) 

I 

4J 
(U 
0) 
M 
4J 
CO 

-1 

oo 

M 
3 
00 

99 



AFWL-TR-65-92,   Vol  II 

, 

100 



AFWL-TR-65-92,  Vol  II 

.>" 

0) 

U 
c 

•"-I 
n 
E 

4-1 

3 
o 

0) 

T3 
a* 
> 
o 
E 

c 
0) 
E 
M 

m 

M 
o 
4-» 
CO 
I 

< 

•H 

-a 
•H 
rH 

0) 
at 
u 
u 
in 

u 
3 
00 

•H 
tu 

101 



ro 

I 1  Si 

OH 

0) tu 

-0, 

V) 

u. Q: 

< o 

I 
I 

(fl 
(Ü 
U 
c 
(U 
u 

K 

o 
u 
o 

01 
-a 

U5 

c 
o 

•H 
4-1 
O 
0) 
« 
in 
w 
o 
M 
U 

■a 
v 
N 

TO 

to 

ai 

M 
U 

ON 

u 
3 
oc 

•H 

102 



Al'WL-lK-OJ-^i,    VOX    ii 

a» 
ao 

•H 
u 

? 
0 u 
H 
1 

g 

x: 

a» 

4-1 

m 
4J 

f 
IS 
u 
t 
0) 

13 

ON 

« 
M 
3 
00 

•H 

103 



t\i ?» u r-j^—w -/ - v v^ A—i-r~ 

-M»  Ä 

u 

■0 

4H 
O 

0) 

C3 
•H 

»-I 
0) 
a 

to 
3 
cr» 

4-1 

M 
CO 
<U 

u 
M 

5 
a> 

w 

C 

| 

(U 
> 

5 

3 
00 

•H 

104 



i-\ I  n ij i-r\—w^ ^ &. | f-^T-! 1   J 

§ 

o 
•r-i 
O 

en 
•H 

u 

CO 

(U 

CO 

^1 

•H 
PS 

c 

4) 
> 

m 

u 
3 

.3? 

105 



AhWL-lK-O.-)-^,    VOl    11 

I "^W   '?s 

n» 

K 

-a 

in 

0) 

O 

01 

•H 
u 

0) 

on 

s 

> 
o 
o 

a> 
M 
D 
oo 

•H 

106 



AFWL-TR-b5-92,   Vol  II I 

o 
o 

ja 
a 

c 
e 
c 

> 

at 

c 

*-» 
3 
O 
tn 

o 

a> 
-a 

CO 

I 
c 

> o o 

p«« 

3 
00 

107 



AFWL-TR-63-92,   Vol   II 

3* 

Q 
O 

c 

% 

at 
4-1 

c 

i-i 
3 
O 
w 
i 

4-1 

o 
z 

0) 

V3 

•H 
BB 
■u 
C 

^ 

00 

3 
00 

108 



AFWL-TR-65-92,   Vol  II 

W 

c 

9 
o 

-c 

c 

a; 
T3 

(72 

<-* 
•H 
93 
4-1 

c 

01 
> 

ON 

9 

109 



AFVL-TR-e^-gZ,   Vol  II 

0) 

3 

c 
•H 

o 
o 

o 
o 
u 

c 
I 
c 
> 
o 
Ü 
0) 

4= 
H 

0» 
T3 

W 

C 

e c 
u 

> 
s 
o 
o 

3 
00 

•H 

110 



AFWL-TR-65-92,  Vol  II 

I o 
CO 

c 
0) 

? 

O 
•o 
•H 
)-l 
>-. 
o 
o 

CO 

S3 

o 
c 

c 

8 

« 

CO 

C 
0) 
E 

0) 
> 

2 

111 



AFWL-TR-bi)-y2,   Vol   II 

o 

I 

c S 

? 

0) 

5 

0) 

^3 

01 

£ 
o 
o 

w 
id 
(U 

4-1 

O 

(1> 

w 

d 

I 
> 

O 

3 
00 

•H 

112 



AFWL-TR-65-92,   Vol II 

c 

3 

H 

C 

•H 
71 

c 
■H 
a 
o 

J= 
if) 

T3 

7) 

01 

T3 
C 
01 

u 

—t 

0J 

CO 

c 
E 
c 

> 
o 
o 

o 

113 

0) 

•H 



• 

/ 

\ 

) 

V 
u 
c 
0) 

73 

II 

I 
-s 
w 

£ 
c 
0) 

o 

0) 

3 
00 

114 

1 ^ -■'——-—. -. 



AFWL-TR-65-92,   Vol  II 

•a 
•H 
M 

V ■a 

VJ 

C 
U 

o 

0) 
»1 

3 
00 

115 



T-I\—ö-^—s*- f—VU-L—rx" 

' 

c 

3 

(0 

c 
-a 
•H 

a; 

at 

01 

T3 
c 
3 
O u 
CO 

3 6 

-a 

C/] 

c 
OJ 
e 

ai 
> o u 

o 

3 

116 



AFWL-TR-65-92,   Vol   II 

cr, 

o 

o 
0 

B 

v 
u 
B 
o 
"j 
■H 

BD 
0* 

•I 

LO 

c 
E 
C 

> 
8 

O 

3 

117 



ARJL-TR-65-92,  Vol  II 

03 

u 

"3 

u 

c. 
u 

CO 
ce 

■v 
(T) 
0 
u 

c/j 
(T3 

>. 
X) 

■a 
II 
(A 
3 

tl 
3 
0 

II 
u 
(TJ 

0) 
■a 

w 

4-1 

c 
0) 
B 
E 
> 

00 
o 

u 
3 
00 

118 



AFWL-TR-65-92,   Vol   U 

(0 

4-1 

•a 
N 
to 

a 

T3 
m 
o 

•a 
o 
3 

T3 
C 
3 
O 
M 
oc 
o 
M 
o 

3 
o 

J= 
a> 
u 

in 

c 

<u 
> 

119 

s 

I 



AFWL-TR-65-92,   Vol   II 

X 

4-1 

■a 
a» 
U a 
0) a. a i 

■g ■ 
o 
u 

CO 
a: 

CTJ 

(A 

r-l 
< 

-o 
a» 
3 

a> 
■ 
3 
O 

ja 
O) 
M 
c« 
3 

I) 

CO 

c 

a; 
> 
<3 

120 



AFWL-TR-65-92,   Vol  II 

0) 

V) 

XI 

U 

C 

e 
•H 
3 
cr 
a> 

u 

-3 

O 

OS 

■ 
IB 
r: 

ui 

■H 
X 

c 
E 
C 
u 

> 

8 

a; 
u 
3 

121 



AFWL-TR-65-92, Vol II 

Figure 112. Government  Hill Slide (Alaska Railroad track covered by a pressure ridge) 
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Figure  115.    First Avenue Slide, Mosaic,  Vertical  Aerial Projection 
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>mto*>. 

Figure 125.  Elmendorf AFB 750-Man Barracks (Closeup of column shear 
failure at second-floor level in northeast comer of Building 31-250) 
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Figure 126. Elmendorf AFB 750-Man Barracks (Column shear failure at first-floor 
level in northeast corner of Building 31-250. 

Notice absence of ties in failure zone.) 
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Figure  129.     Elmendorf AFB Aircraft Control Tower   (Horizontal  crack  pattern 
stopped about  level with  roof of adjoining Communications  Building) 
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tv    .      fJ8U5e 132, Elmendo^  AFB Aircraft Control Tower 
(West wall of tower above level of Communications Building roof) 
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Figure 133.  Elmendorf AFB Aircraft Control Tower 
(Severely damaged observation cupola) 
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.« 

Figure 13A. Anchorage international Airport Control Tower 
(Before the earthquake) 
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Figure 137. J. C. Penney Building (Fallen precast relnforced-concrete 
curtain wall panels along the north side of the structure) 

147 



AFWL-TR-65-92, Vol II 

-■ 

S 

Figure 133.  J. C. Pen.iey Building (Unseated shear panels In the east wall, 
Notice the t alloped bottoms of tne shear panels.) 
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- 

Figure 139.     J.   C.  Penney Building 
(Collapsed northeast  corner of the structure) 
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Figure  140.     J.   C.  Penney Building  (Damage to the northwest  corner 
of  the structure.    Notice numerous  floor slab  failures.) 
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i 

Figure 141.  J. C. Penney Building (East side of the structure during demolition 
showing unseated shear panels, floor slab failures, and intact first-story walls) 
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SCARS FROM DEMOLITION 

Figure 142.  J. C. Penney Building (West side of the structure during demolition 
showing unseated shear panels and fractured column. Adjacent building has been 

razed to make room for demolition operations.) 
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" 

Figure 143.  J. C. Penney Building (Floor slab 
failures along the north side of the structure) 
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■■■■■■■ 

Figure 1A4. Mount McKinley Bullding (East side  of the fourteen-story 
relnforced-concrete structure showing diagonal tension cracks in spandrel walls) 
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Figure 146.  Mount McKinley Building (North side of the structure showing 
column wall fracture just below the fourth-floor level.  TV-radio mast undamaged.) 
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Figure 147.  Twelve-Hundred L Street Apartments 
(South side of the structure showing column wall fracture midway between the 

second- and third-floor levels) 
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Figure 148.  Mount McKinley Building (Exterior c^eup of column wall fractures) 
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Figure 149.  Twelve-Hundred L Street Apartments 
(Exterior closeup of column wall fracture) 
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Figure 152.     Mount  McKinley Bullding 
(Diagonal tension failure In east wall at second-floor level) 
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Figure 155. Mount McKinley Bullding (Shortened column In south 
wall near southeast corner of structure) 
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Figure 159.    West Anchorage High School 
(Damage  to wing B and Intersection of wings A and B) 
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Figure 169.    West Anchorage High School 
(Damage  to second-st     y wall of wing A adjacent  to wing A addition) 
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Figure 170.  West Anchorage High School 
(Damage to wing A addition near expansion joint 

between addition and original wing A) 
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Figure 175. West Anchorage High School 
(CJoseup of damaged column shown In figure 17A) 
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Figure 176. West Anchorage High School 
(Closeup of damaged column shown In figure 174) 
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Figure 177. West Anchorage High School 
(Failed column In east wall of wing A near roof 

fracture, taken from library roof) 
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Figure 178. West Anchorage High School 
(Closeup of the base of the column shown in figure 177) 
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Figure 180. West Anchorage High School 
(Complete fracture of a second-story column In south wall of wing B. 

The reinforcing steel is bent but not broken.) 
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I 

Figure 181. West Anchorage High School 
(No horizontal ties are visible at the base of the column shown In figure 180) 
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Figure 182.  West Anchorage High School 
(Damage to short second-story column in south wall of wing B 

above the cafeteria was not prevented by light horizontal ties) 
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Figure 183.    West Anchorage High School 
(The other side of the column shown in figure  182) 
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Figure 186. Reed Building (Steel straps secure southwest comer of 
building) 
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Figure 195.  Fifth Avenue Chrysler Center 
(Closeup of fracture in prestressed T-roof beam) 
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Figure 200.  Fifth Avenue Chrysler Center (Damage to the structure progressed back 
to an Interior masonry wall which provided sufficient rigidity to hold a roof beam 

In place and prevent further damage to those beyond) 
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Figure 210. Alaska Sales and Service Building 
(Spalling at the base of a heavy T-column along the north side of the structure) 
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Figure 212.  Elmendorf AFB Aircraft Maintenance Hangar 
(Slightly bent crossbracing caused by failure of bolted connection at middle left) 
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Figure 216.  Hill Building 
(West side of building under construction showing steel frame and elevator cores) 
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Figure 217.     Hill Building  (Repairs  in progress  inside building) 
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Figure 219.     Cordova Building 
(Shear buckle  in southeast  corner  column of building) 
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Figure 222. Alaska Brewery Company Structure (Typical undamaged bolted connection) 
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Figure 224.  Alaska Brewery Company Structure 
(Damage to an Interior footing, mainly above first horizontal tie) 
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Figure 225. Alaska Brewery Company Structure 
(Damage to an Interior footing, mainly above first horizontal tie) 
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Figure 226. Alaska Brewery Company Structure 
(Severe damage to an exterior footing without horizontal ties) 
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Figure 252.    ACS Comnunicatlons Tower on Government Hill  (Undamaged) 
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Figure 257.     Elmendorf AFB Warehouse  (Deformed sway bracing  In  a collapsed bay) 
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Figure 261.  Elir.endorf AFB Warehouse 
(Closeup of column failure showing tie-rod failure) 
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T. 

Figure 265.     Elmendorf AFB Field House   (A fallen piece of concrete  from 
southwest corner of gymnasium showed few aggregate  fractures) 
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Figure 266.     Elmendori AFB ^ield House  (Undamaged steel  rigid  frame inside 
gymnasium.    Note  indication of shock on plasterboard abutting  frame.) 
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Figure  268.     Elmendorf AFB Building 6-900 
(Cracked masonry-block wall  inside building) 
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Figure 269.     Elmendorf AFB Building 6-920 
(Badly cracked masonry-block partition inside building) 
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Figure 271.  Anchorage Westward hotel (Reinforcement in place for 
another shear wall in tower.  Original doorway in foreground will be eliminated.) 
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Figure 277. Hillside Apartments (Window frames in rear of building 
remain suspended from steel beams after masonry-block walls around them fell) 
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Figure  289.     Elmendorf AFB Aircraft Maintenance Hangars 
(Crossbracing in the plane of  the side wall of a birchwood hangar) 
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Figure 290.    Elmendorf AFB Aircraft Maintenance Hangars 
(Failure of Inclined members started by splitting along 

two lines of connecting bolts at a splice) 
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Figure 291.  Eltnendorf AFB Aircraft Maintenance Hangars 
(Splice failure progressed from splitting to partial fracture) 
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Figure 292.  Elmendorf AFB Aircraft Maintenance Hangars 
(In extreme cases the Inclined member was completely fractured) 

302 



^w 

AFWL-TR-65-92, Vol II 

f 

M      ' 
• 

»                                                                                            .                        ' p^l^K    '-^Jl 

s 

v 

^r* ^ 

-'"      t-^ 
■ 

.^'■ 

■^"'''   ■■ 

** -Wrlmm 

^ m\ 
> 

•   v. ^%:Jg -t3 i 
> 

Figure 293. Elmendorf AFB Aircraft Maintenance Hangars 
(Some crossbraces and vertical members split longitudinally along the grain) 
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Figure 294.     Elmendorf AFB Aircraft Maintenance Hangars 
(Closeup of spilt vertical member at a crossbrace connection) 
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Figure 295. Elmendorf AFB Aircraft Maintenance Hangars 
(Closeup of split vertical member at a splice) 
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